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Nomina Omina: Ancient Greek and Latin Proper Names in
the Age of Artificial Intelligence — Introduction

Monica Berti

Abstract: This paper is the introduction to the volume Nomina Omina. Detecting and Preserving An-
cient Greek and Latin Proper Names in the Age of Artificial Intelligence, which collects the proceedings
of a workshop held at Leipzig University in June 2024, thanks to the support of the German Research
Foundation (Deutsche Forschungsgemeinschaft). This introduction outlines the goals and contribu-
tions of the workshop and the volume.

Nomina Omina — The Workshop

This volume is a collection of papers published as proceedings of the international workshop entitled
Nomina Omina. Detecting and Preserving Ancient Greek and Latin Proper Names in the Age of Artifi-
cial Intelligence.' The workshop was held at Leipzig University from June 27 to 29, 2024, thanks to
the generous support of the German Research Foundation (Deutsche Forschungsgemeinschaft — DFG)
and as part of the project Text-based Extraction, Analysis, and Annotation of Ancient Greek References
to Authors and Works.?

The goal of the workshop was to discuss the current state of data and research concerning proper
names in ancient Greek and Latin, with a focus on the computational extraction of personal names,
geographic names, and proper names related to authors and works cited in ancient sources. This kind
of data is essential to studies in disciplines such as linguistics, philology, and historiography, and, in
fact, traditional scholarship has consistently published repertories, lexica, and indices to collect it. The
advancement of Digital Classics is showing the importance of this kind of data not only for traditional
purposes, but also for computational ones, given that proper names function as anchors in the text to
structure unstructured data.’ This is one of the reasons why the so-called Named Entity Recognition
(NER) technique is gaining growing interest in the Classics community, with projects devoted to ex-
tracting and annotating named entities (i.e., proper names) in ancient sources.”

The challenge with historical languages is due to their complexities, the fact that they are no longer
spoken, and their high inflection, as in ancient Greek and Latin. As a matter of fact, data for proper
names in the original language is still scarce, considering also that traditional print dictionaries, from
which digital data is digitized, are not rich in proper names. Research in recent years has been focus-
ing on this aspect to expand corpora of proper names, providing data in the original languages and not

1 The cover image was generated using Envato Al and licensed via Envato.
2 DFG Project No. 434173983. On this project, see Berti (2023b) and Berti (2024a).
3 See Berti (2019b) and Berti (2021), 398414 with bibliography.

4 Berti (2019a), Berti (2019b), Beersmans et al. (2023), Beersmans et al. (2024), Palladino / Yousef (2024), Berti (2025b),
Berti (2025¢), Berti (2026a), Berti (2026b), Berti (2026¢). Cf. also Ripoll Alberola et al. (2025).
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just in modern contemporary ones. The goal is to enrich datasets with inflected forms and their lem -
mata, and annotate and represent this data according to the best recommendations of the Linked Open
Data (LOD) principles.” Moreover, current new possibilities offered by Large Language Models
(LLM) and Artificial Intelligence (Al) request scholars to increase the number of data and control their
quality in order to feed and train machines, so that in the future it will be possible to parse more texts
and get better results.

The workshop was structured in four sessions (see fig. 1) to introduce the concepts of Named Entities
(NEs) and Linked Open Data (LOD) (1), and to deal specifically with Onomastics and Prosopography
(2), Geography (3), and Authors and Works (4). International specialists currently working on these
topics were invited to Leipzig to discuss various aspects of these themes.’

efdrdert ¢ f
UNIVERSITAT Deutsche
LEIPZIG DF Forschungsgemeinschaft

Historisches Seminar / Professur fiir Alte Geschichte Projekinummer 434173983
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Fig. 1: Nomina Omina Workshop - the program.

5 On LOD for the Ancient World, see Cayless (2019) and Middle (2024).
6  Berti (2025¢) and Berti (2026a).
7  Links to online resources, projects, and corpora cited in the following paragraphs can be found at the end of the paper in

the section listing online resources.
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After the introduction to the workshop, the first session (Named Entities and Linked Open Data for the
Ancient World) was devoted to the current state of research for Named Entity Recognition (NER) of
ancient Greek and Latin, on linguistic annotation as a foundational method to generate data for extract-
ing named entities, and on digital projects born with the digitization of print publications and the an-
notation of proper names. Andrea Beyer (Humboldt-Universitidt zu Berlin) described methods de-
veloped at the DFG project Daidalos for Named Entity Recognition (NER) in ancient Greek and
Latin, while Carina Geldhauser (Munich Center for Machine Learning — MCML) showed examples
for nomina sacra; Giuseppe G. A. Celano (Universitét Leipzig) presented the current state of linguistic
data for ancient Greek in the DFG project Opera Graeca Adnotata (OGA); finally, Adam Gitner (Bay-
erische Akademie der Wissenschaften) introduced the work done at the Thesaurus Linguae Latinae
(TLL) project to extract and annotate proper names and bibliographic citations from the Index Lib-
rorum, and Irine Darchia (Ivane Javakhishvili Tbilisi State University) described Georgian projects to
extract data from epigraphic, lexicographic, and encyclopedic material.

The second session (Onomastics and Prosopography) included three projects on different kinds of per-
sonal names. Matilde Garré (Université de Paris 1 Panthéon—Sorbonne) presented the work done for
linguistic annotations of personal names in the project LGPN-Ling, which is a semantical complement
to the Lexicon of Greek Personal Names (LGPN) Database, while Yanne Broux (KU Leuven) and
Sylvain Lebreton (Université Toulouse — Jean Jaures) introduced projects working on divine onomas-
tics, such as Trismegistos People, Trismegistos God, and the Mapping Ancient Polytheisms (MAP)
database.

The third session (Geography) was devoted to projects and methods for extracting toponyms from an-
cient sources. Pietro Zaccaria (KU Leuven) and Monica Berti (Universitit Leipzig) presented the TM
Paradoxography project of Trismegistos to extract place names from paradoxographical texts, and
Chiara Palladino (Furman University) discussed geographical entities in ancient texts.

The fourth and last session (Authors and Works) had a focus on the individuation and extraction of
proper names related to names of authors and forms referring to their works in ancient sources, which
can be defined as bibliographic references in past texts. Margherita Fantoli (KU Leuven) and Annette
von Stockhausen (Berlin-Brandenburgische Akademie der Wissenschaften) discussed this kind of en-
tities in the two projects NIKAW (Networks of Ideas and Knowledge in the Ancient World) and
Patristic Text Archive (PTA); Andrea Balbo and Elisa Della Calce (Universita degli Studi di Torino)
presented the research currently done to extract proper names from Latin sources on China dated
between Hellenistic times and the 19" century in the project SERICA, with a focus on the Confucius
Sinarum Philosophus; finally, Ivan Matijasi¢ (Universita Ca’ Foscari Venezia) discussed proper names
in Greek fragmentary historiography with examples from Attidography.

The Linked Ancient Greek and Latin (LAGL) Project

The selection of the aforementioned topics and sections could have been expanded to include other as-
pects of Named Entity Recognition and the analysis of proper names. However, their choice was
driven by two main reasons: 1) current needs and discussions in the community of Digital Classicists
to improve NER and increase data for ancient Greek and Latin; 2) the project I am currently leading,
which is called Linked Ancient Greek and Latin (LAGL) and which is extracting named entities from
ancient Greek and Latin sources, and selecting those related to bibliographic references.®

Considering the still limited availability of digital data for ancient Greek personal names, the LAGL
project was established to develop a workflow for extracting these forms from ancient sources, lem-
matizing them, and labelling them according to the NE categories employed in computational linguist-

8  https://www.lagl.org (last access 23.09.2025).
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ics, such as PER and PERderiv for personal names and derivates (e.g., ®guictokific and
IMvuBayopwkdc), LOC and LOCderiv for place names and derivates (e.g., AAikapvoccodg and
Mutidnvaioc), ORG and ORGderiv for organizations and derivates like festivals and schools (e.g.,
Hovadfvore and Xtwikog), and OTH for other entities such as currencies, months, work titles, etc.
(e.g., Totopion and OxtdPp1og).” These broad categories allow us to generate training data that can be
used to train computational models for NER and extract semi-automatically proper names from an-
cient sources. For example, the form Acodikelav can be extracted, lemmatized as Acodikela, and
labeled as a location (LOC). Through the lemma, it is possible to individuate other inflected forms,
like for example Aaodwkeiag, that can be further disambiguated in context as Laodicea in Syria or
Laodicea on the Lycus in Asia Minor."

A second part of the project is the LAGL Catalog, which collects linguistic forms about author names
and their works cited in ancient sources.'' This analysis is related to citation detection and fragmentary
literature, even if the focus is not on the content of citations (i.e., the so called fragments), but on those
elements that signal the presence of quotations, like names of authors, titles and descriptions of their
works, and indirect references to them, such as unnamed authors and works.'? For this kind of ana-
lysis, NER is particularly helpful, because named entities function in the text as anchors to individuate
and disambiguate further elements of bibliographic references. This type of research is rooted in my
extensive experience with fragmentary texts and citation analysis, which reveal the numerous lin-
guistic forms concealed behind modern scholarly labels like fragmenta, testimonia, reliquiae, etc.”

These linguistic forms are important to explore the ancient language of proper names and biblio-
graphic references, advance our knowledge of citation practices in the ancient world, and enrich digital
data in the original language. An example among the many others that I could mention is Duris
(Aodpig: PER), the ancient Greek historian and tyrant of the island of Samos, who is connected by an-
cient sources to a great variety of named entities. Duris, in fact, is not only labelled as Samius (Xduoc:
LOCderiv) and tyrant of Samos (Zdpov: LOC), but also as a pupil of Theophrastus of Eresus
(®goppaotov "Epeoiov: PER|LOCderiv), brother of the author Lynceus of Samos (Avykevg Zauioc:
PER|LOCderiv), descendant of Alcibiades (Aixipiddov: PER), and probably relative of the Kaios
(Kaiog: PER) victorious in the boy’s boxing contest and commemorated with a statue in Olympia
(‘O)opmion: LOC) made by a certain Hippias (Tnriov: PER).' The name of Duris is cited in lists of an-
cient Greek and Latin sources with authors like Phylarchos (®0Aapyov: PER), Polybios (IToAdfiov:
PER), Psaon (Wawva: PER), Demetrios of Kallatis (KaAlatiavov Anuntpiov: LOCderiv|PER),
Hieronymos (‘lepovopdv: PER), Antigonos (Avtiyovov: PER), Herakleides (‘HpoxAeidnv: PER),
Hegesianax (Hynowévokta: PER), Hellanicus (EAAGvikoi: PER), Onesicritus (Onesicrito: PER), Clit-
archus (Clitarcho: PER), Ctesia (Ctesia: PER), Philistus (Philisto: PER), and many others." Moreover,
references to Duris’ works show his heterogeneous interests that ranged from Homer (ITpofAnudrwov
‘Ounpwcdv: OTH|PERderiv), to tragedians like Euripides (Evputidov: PER) and Sophocles

9  Berti (2019b), Berti (2023b), Berti (2025b).

10 On the two ancient cities, see the gazetteer entries in Pleiades at https://pleiades.stoa.org/places/668290 (last access
23.09.2025) and https://pleiades.stoa.org/places/638955 (last access 23.09.2025). For examples of sources mentioning
the two places, see Suda, alpha 3398 (s.v. Amolvdpiog) and gamma 450 (s.v. [pnydprog).

11  https://catalog.lagl.org (last access 23.09.2025).

12 Berti (2013), Berti (2018), and Berti (2025a).
13 Berti (2021), Berti (2023a), and Berti (2024b) with examples, bibliography, and projects related to this topic.
14 For the ancient sources on these assertions and commentaries on them, see FGrHist (= BNJ) 76 and BNP s.v. Duris (3).

15 See FGrHist (= BNJ) 76.

Berti: Nomina Omina — Introduction DCO 12,2 (2026), 4


https://catalog.lagl.org/
https://pleiades.stoa.org/places/638955
https://pleiades.stoa.org/places/668290

Digital Classics Online

(Zogoxiéovg: PER), and to historical works on Samos (Zapiov ‘Qopot: LOCderiv|OTH), Agathocles
(AyaBoxAéa: PER), and Macedonia (Makedoviké: LOCderiv).'®
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Fig. 2: LAGL Catalog — experimental map with Wikidata properties.

The LAGL project is collecting linguistic annotations like those mentioned in the previous paragraph
to create a dataset of named entities in ancient Greek and Latin, and further disambiguate author
names and work titles. To accomplish these goals, the project started with the semi-automatic annota-
tion of the texts of Athenaeus of Naucratis (Deipnosophists), Valerius Harpocration (Lexicon of the Ten
Orators), and the Suda, because they are very rich in named entities for ancient Greek, which is a lan-
guage where data is still very scarce.'” In order to get an estimate, the project currently contains the
following occurrences of inflected proper names in ancient Greek: 23,583 personal names (PER) and
837 derivates (PERderiv), 3,916 place names (LOC) and 6,649 derivates (LOCderiv), 299 organiza-
tion names (ORG) and 59 derivates (ORGderiv), and 2,721 other entities not classifiable in the previ-
ous categories (OTH)."® As far as authors and works are concerned, the current coverage of the LAGL
Catalog is of 1,242 authors and 3,228 works cited in the above mentioned sources. ' The project will
expand to other sources in order to increase the number of named entities in ancient Greek and add
those in Latin.*

16 For a complete collection of sources citing Duris’ works and commentaries on them, see FGrHist (= BNJ) 76. The
Named Entity labels listed in this paragraph are examples of inflected Greek and Latin forms as they occur in ancient

sources that are extracted and disambiguated in the context.

17 On the reasons for starting with these sources, see Berti (2026a).

18 These numbers refer to occurrences of inflected forms not lemmatized (e.g., every occurrence of Ktnoip@®vrog). The an-
notation of the Suda is in progress, and data is now available for the entries of the letters alpha, beta, and gamma: see

https://www.lagl.org/tools/suda/ (last access 23.09.2025). For the meaning of these NE labels, see above in the paper.

These numbers refer to the total number of authors and works with a unique identifier in the LAGL Catalog under which
linguistic annotations referring to them are collected. These authors and their annotations can be found at
https://catalog.lagl.org/ (last access 23.09.2025).

20 Berti (2024a) and Berti (2026a).
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LAGL annotations of authors and works are enriched with CTS URNs and Wikidata 1Ds that function
as unique identifiers to connect the annotated forms with metadata and external resources.?' For ex-
ample, annotations referred to Duris of Samos are collected under urn:cts:greekLit:tlg1339, which is
the unique identifier of this author in the Perseus Catalog that preserves the four-digit number tlg1339
of the Thesaurus Linguae Graecae (TLG).” The Wikidata ID Q521203 accompanies the CTS URN
urn:cts:greekLit:tlg1339 in the LAGL Catalog for Duris of Samos. The corresponding Wikidata item
also includes a LAGL author ID property (P12869) that collects LAGL CTS URNES, linking the LAGL
Catalog to metadata of the Wikidata knowledge base, and vice versa, linking Wikidata to the linguistic
annotations of the LAGL project.”

Metadata deriving from Wikidata can be extracted and used for many possible views and analyses. For
example, locations currently connected with LAGL authors in Wikidata permit the creation of maps.
Fig. 2 shows an experimental map with Duris as one of the twenty authors currently collected in the
LAGL Catalog and listed under ancient Samos (Q13580795 with Pleiades 1D 599925), because an-
cient sources connect this place to these authors in assertions referring to their place of birth or intel -
lectual activity.”*

Nomina Omina — The Proceedings

These proceedings follow the structure and order of the workshop, excluding four papers that were not
submitted to the editor, and adding three new ones by speakers who attended the workshop in person
at Leipzig University and have an interest in its topics.

The paper by Anna Clara Maniero Azzolini (University of London) presents prosopographical data ex-
tracted from inscriptions of the Roman period from the ancient city of Altinum in Veneto, Italy, and its
insertion into Wikidata. Camillo Carlo Pellizzari di San Girolamo (Scuola Normale Superiore Pisa)
discusses named entities in the Wikibase Hypotheseis, which is a relational database of Greek rhetor-
ical exercises written in Greek from the Hellenistic to the Byzantine age. Finally, Farnoosh Shamsian
(Universitét Leipzig) and Monica Berti (Universitét Leipzig) present the translation alignment, annota-
tion, and analysis of named entities in the trilingual inscription (Greek, Middle Persian, and Parthian)
of Shapur I at Ka’ba-ye Zartost (SKZ) located in Nagsh-e Rustam, Fars province, Iran.

These three new articles represent a significant addition to the topics covered in the workshop, as they
provide further data from epigraphic sources and ancient languages other than Greek and Latin,
demonstrating the potential and importance of Digital Classics methods in addressing the new chal-
lenges that await us in the face of the fascinating and important technological revolution of Artificial
Intelligence.

21 On Wikidata and its use in the humanities, see Vrandecic¢ et al. (2023) and Zhao (2023). On the interactions between the
LAGL Project and Wikidata, see Berti (2025c).

22 See https://catalog.perseus.org/catalog/urn:cts:greekLit:tlg1339 (last access 23.09.2025). On the Perseus Catalog and the
use of CTS URN:S, see Babeu (2019).

23 See https://www.wikidata.org/wiki/Q521203 (last access 23.09.2025).

24 See https://www.wikidata.org/wiki/Q13580795 (last access 23.09.2025) and https://pleiades.stoa.org/places/599925 (last
access 23.09.2025). The experimental map — available at https://catalog.lagl.org/ (last access 23.09.2025) — shows all
Wikidata items with a LAGL author ID (P12869) and their associated Wikidata location properties: place of birth (P19),
place of death (P20), country of citizenship (P27), ancestral home (P66), place of burial (P119), residence (P551), loca-
tion of formation (P740), work location (P937). This map is updated regularly to correct possible mistakes and inconsist-
encies, and keep track of changes in Wikidata. For this map and other Wikidata-related resources in the LAGL Project,
see Berti (2025¢).
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In conclusion to this introduction, I express my sincere thanks to the contributors, who accepted the in-
vitation to come to Leipzig for the workshop and submitted their articles, providing stimulating ideas
for the future of data on the ancient world and for our disciplines. I am also very grateful to the Ger -
man Research Foundation (Deutsche Forschungsgemeinschaft) for supporting this publication, to
Leipzig University for facilitating the organization of the workshop, to Alexander Plate for working on
the layout of this publication, and to the Editorial Team of Digital Classics Online for hosting these
proceedings as a special issue of the journal.
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Naming Latin Texts in the Thesaurus linguae Latinae
Index of Sources

Adam Gitner

Abstract: This paper discusses a specific category of names in the Thesaurus linguae Latinae: names
of ancient authors and works used as source citations. These names cover nearly all known ancient
Latin texts until about 600 CE, including ca. 1,035 authors or text groups and ca. 2,880 identifiable
works. They were most recently printed as the Index librorum scriptorum inscriptionum ex quibus ex-
empla afferuntur (1990) and, in partly updated form, appear online. Currently efforts are underway to
transform this into an open-access database as part of a larger digital transformation of the project.
The Index includes information about the dates of authors and works, authority control data, modern
editions, the existence of ancient translations into or out of Greek, sample citations, and other meta-
data. The paper discusses theoretical and practical issues involving these names and their future data
structure.”

1. Introduction

If you open any page of the Thesaurus linguae Latinae (TLL),' the most comprehensive dictionary of
ancient Latin, one of the first things you will notice is a densely printed sequence of mostly abbrevi-
ated source citations. For instance, the following passage comes from the article omen, written by Frits
Oomes and published in 1974, illustrating omens involving names (nomina):*

* 1 would especially like to thank Josine Schrickx, Nora Gotze, and the rest of my colleagues on the 7LL Digital Work-
group: Massimo Ce¢, Oliver von Criegern, Roberta Marchionni, and Martin Shedd. The views expressed are my own, as
are the errors and omissions. I would also like to thank Manfred Flieger and Cornelis van Leijenhorst for advice and de-
tails about the history and use of the /ndex and Yannick Anné and Tim Denecker at Brepols for assistance with word
counts of Latin literature.

1 The TLL is available online in open access excluding the three most recent years of publication: http:/tll-open.badw.de/
(last access 04.04.2025). The subscriber-only De Gruyter platform offers the latest publications and the ability to do a
full-text search: https://tll.degruyter.com/ (last access 04.04.2025). On using the TLL, see n. 4.; on its history, see e.g. Bo-
gel et al. (1996), Corbeill (2007), Flow (2015), and the literature listed at
https://thesaurus.badw.de/ueber-den-tll/literaturhinweise.html (last access 04.04.2025).

2 Itis impossible to consult the article nomen since the N volume is not yet complete. The first N fascicle appeared in 2011
(volume XI, 1 fasc. 1: n — navalis) and work has progressed to netura. For the publication history of the TLL, see
https://thesaurus.badw.de/ueber-den-tll/publikationen.html (last access 04.04.2025).
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v de nominibus, appellatione (nom. propr. praeter p. 576, 4; | 70

of. etiam supra l. 39.45): Pravr. Persa 625 nomen atque -n (sc.
‘Lucris’, ¢f. de lacu Lucrino: PAVL., Fust. p. 121 in vectigalibus ...
primus locatur . . . -is boni gratia ut in dilectu . . . primi nominantur
Valerius, Salvius, Statorius). Ci¢. Verr. IT 2 18 -n ... famae.. .,

cum ex nomine Verris augurabantur (item 2, 19 paratur Verres ex | 75
illo -e urbano ad everrendam provinciam). Scaur. 30 -n nominis
Valeris (Phil. 7, 11 Brutum -e [hom- var.l.] quodam illius generis
et n. natum). VARRO ling. 5,159 a bono -e ... appellarunt (sc.
Vicum Ciprium); nam ciprum Sabine bonum. Prop. 4, 1, 25 Alba . . .
albae suis -e nata. 4, 10, 46 Feretri, -e (crimine 7ecc.) quod certo dux | 80
ferit ense ducem. Ov. fast. 1, 616 auspicibus . . . deis tanti cognominis
heres -e suscipiat, quo pater, orbis onus sc. Adugustus (ab augendo vel
augurio). Lav. 5, 34, 9 Insubres -n sequentes loci (sc. agri Insubriz).
7,256,11 ob -n faustum ... cognominis. 29, 27,12 cum Pulchri

promunturium id vocari audisset, ‘placet -n’ inquit egs. PAvL. FusT.

p. 34 Beneventum ... appellari ... melioris -is causa. MELA 2, 56
| nomen Epidamni mutavere, quia velut in damnum ituris -n id visum
| est. al. semiliter explicatur appellativum: VARRO ling. 5, 116
|

| ab -e (hom- frad.) pilum, qui hostem feriret, ut perilum.

Fig. 1: TLL, s.v. omen, IX 2, 575, 70-576, 5 (Oomes [1974]).

The source citations (Zitierweisen) have all been underlined in red, such as “PLAVT. Persa 6257,
“PAVL. FEST. p. 1217, “PROP. 4, 1, 25”.° Since TLL articles are arranged in strict chronological order,
the first citation in this section, from Plautus’s Persa, is also the oldest surviving attestation of the
word omen in the relevant sense. Strikingly it already illustrates the jingle nomen atque omen ‘name
and omen’, which is part of the title of this volume. Though the conventions of the 7LL may seem in-
timidating at first glance, with patience one can extract much more information about the meaning,
range, and distribution of the word omen.*

As an onomastic convention, the use of standardized source references is essential for modern lexico-
graphy. Besides saving space, it provides the necessary scholarly precision so that the reader knows
exactly which part of which edition is under discussion. This is especially important for ancient texts,
which have been subject to proliferating and incompatible systems of pagination, capitulation, and nu-
meration since the advent of printing. For instance, for the poet Propertius (“PROP.”), modern editors
disagree not just about how to number individual poems, but how many books have been transmitted,
and where the divisions lie. Similarly, when a text is cited by page number, as in “PAVL. FEST. p.
1217, how does the reader know which edition is referenced?

Answering these questions is the job of a meta-lexicographic reference work that has developed along-
side the TLL: The Index librorum scriptorum inscriptionum ex quibus exempla afferuntur or here Index
for short. In its latest incarnation, the Index exists as an open access HTML website in tabular format.’
The website incorporates hundreds of addenda and corrigenda that have been adopted since the Index
was last printed in 1990.° Since the TLL aims to cover all Latin produced before 600 in any medium,
the Index provides, in effect, a database of nearly all known Latin texts within this time period. Cur-
rently it has nearly 5,000 entries, five times as many as the list of abbreviations in the Oxford Latin

3 When a following citation shares elements with the preceding citation, the identical elements are usually not repeated.
For instance, “Scaur. 30” appears instead of “CIC. Scaur. 30” because the previous citation is also from Cicero.

4 A good place to start is the specimen article provided on the 7LL website: https://thesaurus.badw.de/en/hilfsmittel-fuer-
benutzer/specimen-article.html (last access 04.04.2025). The canonical account is the Praemonenda (Keudel [1990]).

5 https://thesaurus.badw.de/tll-digital/index/a.html (last access 22.04.2025).
6  Kromer / van Leijenhorst (1990); for the addenda see n. 32.
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Dictionary, whose coverage only extends to around 200. But the /ndex is much more than just a list of
abbreviations: it provides datings considered authoritative by the 7LL, prosopographic information,
concordances of various kinds, bibliographies of scholarly editions, and even information about trans-
lation from and into Greek. These features of the /ndex are often overlooked, and have scholarly value
far beyond the lexicographic use for which it is primarily designed.

Currently the Index is undergoing a digital make-over as part of a more profound digital transforma-
tion of the TLL. Perhaps the most significant goal is to release all new lexicographic articles in open-
access XML starting in 2026, which requires a more thorough digitalization of many components of
its lexicographic workflow. As part of this, the /ndex data is being migrated to a new database that can
facilitate the production of XML and handle complex queries.

Because of this digital transformation it is an opportune moment to take stock of the current /ndex and
related onomastic conventions. First, I will discuss the underlying syntax and semantics of 7L source
citations. These conventions deserve to be more widely known and adopted by classicists because of
their consistency and breadth of coverage. Yet, as those of us working on transforming the /ndex have
discovered, the conventions are more complex than they seem, raising difficult questions about the
nature of authorship and ancient titulature. Explaining how these work in detail will be helpful to users
of the TLL in general, and it will also facilitate the greater formalization of these names in future di-
gital formats, such as Canonical Text Services. Second, I will provide an overview of the Index as a
reference work for the names of ancient Latin sources, emphasizing the scope and variety of informa-
tion available there. By way of conclusion, I will sketch some possible digital futures for the /ndex and
its onomastic conventions.

2. The Syntax of TLL Source Citations

2.1 General Remarks

The practice of abbreviating Latin lexicographic sources can be traced back to antiquity,” and was
elaborated by medieval lexicographers, such as Papias in the eleventh century.® But there is a crucial
difference between the sporadic and inconsistent use of abbreviations one finds in ancient glosso-
graphy — for instance variation among Virg., Virgl., and Virgilius depending on how much space is at
the end of a line — and the imposition of a coherent system of source abbreviation that is unambiguous
and internally consistent. The increasing formalization and precision in citation practice since Robert
Estienne’s original Thesaurus linguae Latinae, first printed in 1531, reflects the growing professional-
ization of classical scholarship as well as the greater complexity of available Latin source material.

The modern 7LL has developed these conventions over time into a comprehensive ontology for citing,
as far as possible, all known ancient Latin texts produced before 600. The conventions strive to be as
intuitive and self-explanatory as possible, so that a reader does not have to spend too much time de-
coding an unfamiliar abbreviation. Instances such as “PLAVT. Persa 625” (Plautus, Persa, line 625)
and “AVG. in euang. Ioh. 10, 10” (Augustine, in lohannis euangelium tractatus, tractate 10, chapter
10) are probably decipherable by most classicists even if they have never read these texts before.
However, the pattern implicit in these straightforward cases has been extended over time — more by

7  For instance, in the medieval manuscripts of Arusianus Messius’s Exempla elocutionum, there is inconsistent abbrevi-
ation of the names of Cicero, Sallust, Terence, Virgil, and their works; the most recent editor (Di Stefano 2011, p.
XCVII) has preserved these on the grounds that it goes back to fourth-century practice. On the possibly related practice
of sigla personarum in Latin dramatic texts, see e.g. Andrieu 1940.

8  On source marks in the eighth-century Liber glossarum see Grondeux (2015), in Papias, see Grondeux (2023), and in
medieval usage more broadly, Grabowski (2024), 207-220.
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improvisation than by any abstract rules — to cover some extremely complex sources, such as different
witnesses of the Vetus Latina, e.g. “VET. LAT. I Cor. 4, 13 (cod. 75. sim. al. et VVLG.)”,’ and differ-
ent recensions of the Latin Oribasius, e.g. “ORIBAS. eup. 2, 1 4 24 La p. 485”."° Moreover, non- and
para-literary sources, which have become available in greater abundance and diversity since the nine-
teenth century, require different paradigms of citation that do not center individual authorship. In the
TLL, these texts may be cited by their place of publication (e.g. “CIL I* 3191”) or various combina-
tions of genre and publication (e. g. “TAB. devot. Audollent 233, 32” for a curse tablet edited by
Audollent 1904). To give one amusing example, there is even an abbreviation for inscriptions pre-
served on ancient gaming pieces, so called tabulae lusoriae (“INSCR. tess. lusor.”)."

The brief, canonical account in the TLL Praemonenda does not offer terminology for describing all the
elements of complex citations, nor does it say anything about how abbreviations are assigned.' To
some extent the lack of strict codification is actually an advantage because it creates room for the im-
provisation that is sometimes necessary when citing complex sources and allows tolerance for the
minor internal inconsistencies that have inevitably developed over time. What I offer here are some
personal observations based on my experience as a lexicographer working on the dictionary and based
on collective discussions in the 7LL Digital Workgroup, but they are not meant to be an official or ex-
haustive account.

While the TLL system tries to be as comprehensive as possible, no single system is going to be ad-
equate or appropriate for every scholarly task. Very often the form of a source citation is a compromise
choice among conflicting criteria, such as brevity versus clarity or the latest scholarship versus back -
wards compatibility. Specialists in particular fields will sometimes need greater precision. For in-
stance, a papyrologist may want Mertens-Pack abbreviations or 7M identification numbers," while a
scholar of ancient grammar may need to distinguish the titles and authors of works that the 7LL lumps
together." Ideally the TLL adapts to changing practices in these specialty fields, but every proposed
change must be carefully weighed up against internal considerations, including the needs of non-spe-
cialist readers.

9  Translated into discursive prose this means: the Old Latin Bible text of the First Epistle to the Corinthians, chapter 4,
verse 13, as found in codex number 75 (numbered according to Gryson 1999-2004), which is similar to the text in some
other Old Latin witnesses and Jerome’s Vulgata.

10 Translated into discursive prose: the Latin translation of Oribasius’s Euporista book 2, chapter 1, under the Greek letter
lambda entry number 24, in the La recension, which is found on page 485 of Molinier’s edition (1873—-1876).

11 These tesserae lusoriae sometimes preserve lexicographically relevant occurrences of relatively rare words, such as
nugator ‘trifler” at INSCR. tess. lusor. (cil x 8070) 13; see Baratta (2019).

12 Keudel (1990), 12 (under the subtitle ad exempla afferenda et explicanda). The account there is effectively bipartite, dis-
tinguishing between nomina testium (e.g. “CIC.”) and opera locorumque nomina (e.g. “Verr. 11 2, 156”).

13 For some proposals about citing Latin literary papyri see Scappaticcio (2019). The Mertens-Pack® conventions are man-
aged by CEDOPAL (http://www.cedopalmp3.uliege.be/ [last access 21.04.2025]); for TM stable identifiers, see
https://www.trismegistos.org/about_how_to_cite.php (last access 21.04.2025).

14 For Roman grammarians, the most up-to-date list of sources, abbreviations, and editions is the Index Grammaticorum
Latinorum, managed by Michela Rosellini and Elena Spangenberg Yanes as part of the Latin Grammarians Collection:

https://latingrammarianscollection.uniromal.it/site/index-grammaticorum-latinorum-intro (last access 21.04.2025).
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2.2 Tria nomina?

Like Roman names, 7LL citations have two obligatory elements, but can expand up to three or even
four elements. The most general identifier is placed on the left and as one moves rightward one en-
counters increasingly specific hierarchies. The structure is best illustrated with some labeled examples:

LIV. 45, 44, 21

! (|
signum locus
CIC. fam. 16, 24, 2
! - —J —
signum opus locus

PS. AVG. serm. cod. Guelf. app. 8,6p. 199, 124

— — . T
signum opus “opus adiectum” locus
BRVT. Cic.fam. 11, 4
l_'_l' v . )
signum testis (quoting source)
Fig. 2: Sample TLL Citations.
2.3 Signum

The first obligatory element is a word written in all capital letters here (or small caps in print). In the
absence of an official title, I call this the signum in the sense ‘nickname’, as used in late antique ono-
mastic formulae for various unofficial names.” In a TLL article, capitalization and Roman type are
only used when the cited passage contains the lemma word; all other citations are written in sentence
case and italicized.'®

At first glance it is tempting to consider this element the ‘author’, and indeed in most of these ex-
amples this is so: “LIV.” seems to refer to the historian T. Livius and “CIC.” to Cicero. But the situ-
ation is more complex in the case of “PS. AVG.” for ‘Pseudo-Augustine’, which, as used in the Index,
is a cover term for several anonymous authors whose works have been intentionally or unintentionally
confused with those of Augustine. In fact, if we look at “LIV.” in the Index, we will see it is also used
to identify later historical works derived from Livy, but not written by him: namely, the so-called Oxy-
rhynchus Epitome (“LIV. epit. Oxyrh.”). Moreover, even where authorship can be confidently as-
signed, it is not always given prominence in first position: for instance, Augustus’s res gestae are
labeled “R. GEST. div. Aug.” rather than “AVG. r. gest.”.

Consequently, it is safest to regard the signum in the broadest sense as designating a group of works
(or, when there is no further subdivision, a single work). In some cases these are defined by common
authorship, but often the relationship is extremely slippery. In addition to the simple case of an au-

15 For discussion of the ‘detached signum’ (e.g. INSCR. Ann. Epigr. 1914 n. 63 Aelius Saturninus signo Calvus) see Ka-
janto (1966), 57-75.

16 Keudel (1990), 12. Furthermore, when writing Latin titles in sentence case, the 7LL usually only capitalizes proper
names: e. g. the works cited as “RHET. Her.” and “VIR. ill.”. The capitalization conventions can be inferred from the
notarum explicatio column in the Index.
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thor’s name, there are at least five additional typologies among the ca. 1,374 unique signa in the Index.
These include:

1. afictive or pseudonymous author (e.g. “CANDID.”, “PS. ALEX.”)
2. an original Greek author of a work translated into Latin (e.g. “GALEN.”)
3. atextual genre (e.g. “DECRET.” for official decrees, “EPIST.” for letters)

4. a modern edition or corpus (e.g. “GLOSS.” for Goetz’s six-volume Corpus glossariorum
Latinorum)

5. awriting material or medium (e.g. “TAB. cer.” for wax tablets, “PAP.” for papyri)

While the signum is ordinarily capitalized, and can consist of several space-separated words (e.g.
“CAEL. AVR.” for Caelius Aurelianus), there are some exceptions where an additional word that be-
longs to the signum is not actually capitalized (e.g. “SCIP. mai.” and “SCIP. min.” for Scipio Africanus
and Scipio Aemilianus).'” Another peculiarity is that the current signa include several instances of
homonymy. For instance, there are currently three different fragmentarily preserved authors named
Brutus, who are all historically distinct (and distinguished by the /ndex) but notated by the same
signum “BRVT.”."® For human readers this is not a big difficulty, since the rest of the citation and In-
dex provide disambiguation, but for machine processing this could be tricky.

2.4 Locus

The second obligatory element is the /ocus, indicating a precise location within a text. The notation de-
pends on the way the work is structured in the standard edition. Ideally the text has been divided into
logical units, such as books and chapters, that are independent of the pagination in a specific edition,
but this is not always the case. When the sections are inconveniently long, sometimes the 7LL also
adds a page number (or page and line number) for convenience. Inscriptions and papyri may have
columns, line numbers, and other complications. There may also be named elements in the textual
hierarchy, such as a prologue (“prol.”) or preface (“praef.”).

Sometimes the locus is replaced by a cross-reference to a quoting source, labelled in fig. 2 as festis
(e.g. “BRVT. Cic. fam. 11, 4”). The cross-reference takes the form of a complete citation, with its own
signum, opus (if necessary), and locus, but all written in sentence case. This is a form of simple recur-
sion. In effect it allows the TLL to attach a different signum to parts of a text or corpus that belong to
different authors or textual typologies, such as embedded quotations, reported senatus consulta, and
the like. The new signum usually emphasizes a feature of the embedded text that is important for its
chronological placement or linguistic register.'” The citation of fragments by their embedded location,
rather than by a fragment number in a standard collection (when available) also helps to future-proof
the TLL.* Fragment numbers have a tendency to change over time and not all collections are equally
accessible.

17 By contrast, no distinction is made between the Elder and the Younger Seneca (both “SEN.”) nor between the Elder and
the Younger Pliny (both “PLIN.”). Other cases where the signum arguably includes uncapitalized text: “BREV. expos.”,
“CVRIO avus” and “CVRIO pater”, “OP. imperf. in Matth.”, “ORAT. imp.”, “PERVIG. Ven.”, “RHET. Her.”, “REG.
urb.”, “SERV. auct.”, “SYMM. pater”, “VIR. ill.”, “VIRG. gramm.”.

18 M. Iunius Brutus (Caesar’s assassin), D. [unius Brutus Albinus, and the jurisconsult M. Iunius Brutus.

19 Nevertheless, the 7LL does not provide a distinct signum for every possible instance where an embedded text potentially
has a different author or textual typology from its surrounding context. Much discretion is left to individual authors and
editors.

20 On the complexity of citing fragmentary texts see Berti (2024).
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2.5 Opus

In between the signum and the locus there is often an obligatory middle element, labelled here opus. It
provides an important specification to the signum, typically identifying a single work, such as Virgil’s
Aeneid (“VERG. Aen.”), as opposed to others by the same author or in the same work-group (e.g.
“VERG. georg.”). Where an original ancient title is unknown or impractical to use, the opus may be an
abbreviation describing the genre (e.g. “serm.” for sermones) or the published corpus where the relev-
ant text is found (e.g. “gramm.” for Keil’s Grammatici latini).*' Thus the opus element is more than
just a ‘work’ in the strict sense. When the signum on its own refers unambiguously to a single work
(e.g. “LIV.” for Livy’s Histories or “AETNA” for the Pseudo-Virgilian Aetna), there is no need to spe-
cify an opus.

The opus element is not typographically distinguished from the /ocus, nor does the current /ndex con-
sistently identify where it starts and ends (§3.2). This sometimes creates ambiguity, which is not a
problem at present, but will need to be resolved on a case-by-case basis if the citation syntax is imple-
mented more formally. For instance, should an appendix (“app.”) or supplementum (“suppl.”’) be re-
garded as a sub-section of an opus, and hence part of the locus, or a separate work entirely?* This may
hinge on historical factors, such as whether the appendix was added by the author themself or is an en-
tirely separate work that became attached in transmission.

2.6 ‘Opus adiectum’

Because of these and other textual complications, the 7LL currently acknowledges a further specifica-
tion to the opus, here labelled opus adiectum. This element is signalled in the current /ndex by a
second level of indentation, as discussed below (§3.2). In the figure above, “PS. AVG. serm. cod.
Guelf. app.”. refers to a corpus of Pseudo-Augustinian sermons transmitted in a ninth-century manu-
script (Wolfenbiittel, Herzog August Bibliothek, Cod. Guelf. 12 Weiss.).” While it would be possible
to consider “cod. Guelf. app.” part of the locus, this would efface the common features that set these
sermons apart from other Pseudo-Augustinian sermons, such as their shared transmission and publica-
tion history. The label “opus adiectum” tentatively offered here is an awkward solution. It would be
more accurate to say that “PS. AVG.” and “serm.” designate nested work-groups, and “cod. Guelf.
app.” functions as the specific opus.

2.7 Parenthetical Addenda

A final peculiarity to mention is the presence of obligatory parentheses or other addenda within a
source citation. Typically these provide an alternative form of citation that may be superfluous, but
nevertheless helps orient the reader. For instance, in citing the Acta fratrum Arvalium, the CIL number
is always provided (e.g. “ACT. Arv. a. 105 (CIL VI 2075) I 7”) and in citing the poems of Ausonius,
the older Souchay numeration is given for reference (e.g. “AVSON. 27, 24 (417 S.), 124”). These ob-
ligatory parentheses, which interrupt the source citation, are different from an optional, explanatory
parenthesis that sometimes follows the citation.

21 E.g. the treatise referred to by “CONSENT. gramm. V 385, 19” actually has the ancient title De nomine et verbo; in
“LIV. ANDR. trag. 5” the frag. refers to Ribbeck’s (1897) collection of fragments, instead of using the name of the
tragedy, Aegisthus.

22 Some appendixes attached to literary corpora that are (or contain) arguably separate, anonymous compositions: e.g.
“AVSON. app.”, “CLAVD. carm. min. app.”, “OPTAT. app.”, “PHAEDR. app.”. The appendix to Augustus’s res gestae
cannot have been written by Augustus since it was composed after his death (“R. GEST. div. Aug. app.”).

23 Online facsimile and description available here: https://diglib.hab.de/?db=mss&list=ms&id=12-
weiss&catalog=Butzmann (last access 04.04.2025). More specifically, the opus adiectum refers to a subset of sermons in
this collection published by Morin in an appendix (1917).

Gitner: Naming Latin Texts in the Thesaurus linguae Latinae Index DCO 12,2 (2026), 18


https://diglib.hab.de/?db=mss&list=ms&id=12-weiss&catalog=Butzmann
https://diglib.hab.de/?db=mss&list=ms&id=12-weiss&catalog=Butzmann

Digital Classics Online

3. The TLL Index of Sources as a Reference Work

To make sense of an unfamiliar source citation a reader should turn first to the Index online.** This is a
master list of nearly all source citations currently in use, mapping abbreviations to full names and
titles, as well as dates, editions, and other metadata. I say “nearly all” because in some cases, mainly
for non-literary sources, only some representative citations are given rather than a complete listing of
all surviving texts. Because it continues to be written in Latin, like the TLL itself,” explaining how it
works in English should make it more accessible.

3.1 History

The Index is a continually evolving document, illustrating changes to 7L practice over its 130-year
history, as well as advances in Latin scholarship. Its history has determined some its most important
characteristics as a repertoire, as well as some constraints. Because of the need to maintain backwards
compatibility, every change to existing citations must be weighed carefully against the harm of long-
term inconsistency, and a high evidentiary bar must be met before adopting new scholarly findings.

The earliest list of source abbreviations was a short document reproduced by hectograph for internal
use.”® Meanwhile, readers of the earliest fascicles had to rely on a single page of notanda for guid-
ance.”” The need for a more comprehensive list of sources was finally met in 1904 with the publication
of the first edition of the /ndex as a supplementary volume to the 7LL under Friedrich Vollmer as Gen-
eral Editor.” This publication established the columnar layout and the main categories of data that re-
main today. This first edition of the /ndex runs to 109 pages and contains approximately 3,815 entries.
Three short supplements appeared over the years, which were eventually combined together in 1958
into a separate, thirteen-page Supplementum, incorporating additional changes.”

The second edition from 1990 involved a systematic revision of every entry and a thorough search
through the literature to discover missing items.* Dietfried Kromer was responsible for the general
conception and the sections A to O, while Cornelis van Leijenhorst was enlisted as co-author to com-
plete the sections from P to Z, as well as inscriptions and papyri. Colleagues and subject experts were
frequently consulted, especially H. J. Frede on Christian material. Significant changes and scholarly
progress are especially apparent in the presentation of late antique texts, some of which appear for the
first time or with more accurate information, while other works long accepted as ancient have been re-
jected.”!

The current HTML presentation of the /ndex incorporates numerous addenda quaedam indici, most re-
cently updated in 2022 and downloadable separately.’” Both the website, which went online in 2017

24 Seen.S5.
25 For a defense of Latin in the 7LL see Marchionni (2015).
26 Vollmer (1904); see Bogel et al. (1996), 54-55, 146.

27 The notanda appeared on the last page (xiv) of the praefatio that was enclosed with vol. I, fascicle 1 (1900), and reprin-
ted at the beginning of vol. III (1907-1912). Though the notanda expand only a few abbreviations used in citations, they
nevertheless formulate an important principle that source abbreviations should be formulated generously.

28 Bogel et al. (1996), 145-153. For internal and external contributors, including H. Dessau and L. Traube, see Vollmer
(1904), first unnumbered page.

29 The three supplements appeared in vol. III, iv—v (1906), vol. V.1, iv—v (1910) and in a double-leaved printing in Novem-
ber 1936 (presumably included with fascicle VII.1.3); see Bogel et al. (1996), 154 n. 2.

30 Kromer/ van Leijenhorst (1990), v—vii.
31 On the changes to late antique material see especially Kromer (2003) and the review by Doignon (1993).

32 The addenda, chosen by the TLL Editors, are available as a separate PDF file:
https://thesaurus.badw.de/fileadmin/user _upload/Files/TLL/addenda.pdf (last access 04.04.2025). These include newly
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with support from the IT Department of the Bavarian Academy, and the addenda are maintained by
Josine Schrickx, current General Editor, and Marijke Ottink. The electronic version also includes its
own directions for use.” Meanwhile the on-going work transforming the Index into a database has
been overseen by the TLL Digital Workgroup, coordinated by Nora Gotze.

3.2 Using the Online Index

To understand the contents of the Index, we can turn to a section from the beginning of the HTML
table:

Zurtick zur Projektseite Hinweise zur Benutzung Sprungnach: A B C D EF G HILMNOPQRSTV Z
A aetas notae notarum explicatio editiones
cos. 331, 1 338 ABLAB - Ablabius Constantini Magni familiaris
1 post 326 epigr. 2_> epigramma a SIDON. epist. 5, 8, 2 traditum (vix genuinum), vers. 2 FPL Morel (1927) p. 159; f. FPL Buechner (1982) p. 190
- epistula ad Orcit notatur EpisT. praef. praet. (ciL m 7000)
171 versa non post AcAc. epist. Ver. 4 p ACAC. Acacii patriarchae Constantinopolitani ad Simplicium papam epistula (scripta Schwartz, Abh. Manch. Ak. NF 10 (1934) p. 4 sq.
4847 5,22 | ep[st. Ver_ :Zg:zﬁ),pmgu:;vz;s\o latina (graeca periit) collectione Veronensi (epist. 4)
4 p' 5’ 22 B:SIM8
*170a. Chr, t Acc L. Accius ex Vmbria Pisaurensis
saec. I
1 ‘/ carm. frg. 24, 2 [carm. frg. 26, 2] carminum (praeter scaenica) fragmenta, fragm. 24 Morel (olim 26 Baehrens) ~ FPR Baehrens (1886) p. 266-271; FPL Morel (1927) p. 34-39; cf. FPI
vers. 2 Buechner (1982 46-51
ACC. carm. nonnulla fragmenta quidam oratione soluta conscripta esse iudicant ( ’
> |frg. 24,2 praetext. 41 praetextarum fragmenta, vers. 41 TRF Ribbeck (31897) p. 326-331
2 trag. 701 tragoediarum fragmenta, vers. 701 Ribbeck TRF Ribbeck (31597) p. 157-262; cf. D'Anto (1980)
- Ps. Acro v. ScHoL. Hor.
J Act. actapagana inscriptionibus tradita
21a.Chr-241p Arv. fratrum Arvalium CIL VI 2023-2119. 32338-32398. 37164 sq; cf. Pasoli (1950)
Chr.
a. 105 (ciLvi ad ann. 105, col. Il lin. 7
7/ 2075y 11 7
ACT Arv. a. 105 A a.27 (ciLvi ad ann. 27, fragm. flin. 8
(CIL VI 2075) I 202418
7 Dom. (ciL Vi [Arv. Dom. D 1 5] aetatis imp. Domitiani, (fragm. D) col. | lin. 5
2071)15
titulos recentius repertos similiter afferimus, sc. indicatis aetate ac editione,
e.g. AcT. Arv. a. 53 (Année Epigr. 1977 n. 18)
lud. saec. ludorum saecularium Pighi. De lud. saec. (1941; c. addend. 1965)

Fig. 3: Index online, from ABLAB. to ACT. lud.saec.

For most users, the most important column is the one labeled notae, providing sample abbreviations,
some of which are highlighted in yellow, such as “ABLAB. epigr. 27, “ACAC. epist. Ver. 4 p. 5, 227,
“ACC. carm. frg. 24, 2”, “ACT. Arv. a. 105 (CIL VI 2075) 11 7”. As the illustration shows, a complete
citation is formed from combining the text of the capitalized signum with all the text in the relevant in-
dented lines below it until one reaches a locus.

It is important to note the presence of two levels of indentation within the notae column distinguishing
between the opus and opus adiectum elements. Where there is a single indentation, this indicates the
beginning of an opus element (e.g. before “epigr.”, “carm. frg.” and “Arv.”). Where there is a double
indentation, this either marks the beginning of an opus adiectum, such as before “a. 105 (CIL VI 2075)
II 77, or emphasizes different types of loci belonging to the same opus. Nevertheless, some citations
are compressed on a single line, such as “ACAC. epist. Ver. 4 p. 5, 22”, and in these cases the division
among the elements is ambiguous.

The sample citation always includes a complete /ocus so that it is clear which numeration or system of
reference the 7LL follows. This is extremely important in order to avoid confusion among the many
competing systems of capitulation sometimes present within a single edition. The sample locus is usu-
ally the last citable section of the work since it is at the end of a work, rather than the beginning, where
differences in capitulation are most evident.

published ancient Latin works and changes to the citation format of previously known works; new editions of known
texts are not added unless they prompt the TLL to change its citation format.

33 https://thesaurus.badw.de/en/tll-digital/index/directions-for-use.html (last access 04.04.2025).
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The full expansion of each element in the abbreviation is found in the adjacent column, labeled
notarum explicatio. This column also contains additional information that may be relevant to under-
standing and finding the text in question. For instance, the citation “ACAC. epist. Ver. 4 p. 5, 22” is
expanded as follows:

Acacii patriarchae Constantinopolitani ad Simplicium papam epistula (scripta 477/478), cuius
versio latina (graeca periit) collectione Veronensi (epist. 4) servatur, p. 5 lin. 22.

Letter by Acacius, Patriarch of Constantinople to Pope Simplicius (written in 477-478), of
which a Latin translation (the Greek has been lost) is preserved in the collectio Veronensis (let-
ter 4), page 5, line 22.

Each component of the abbreviation (“epist. Ver.”) is expanded, and the numbers in the locus (“4 p. 5,
22”) are glossed. Furthermore, important contextual details in this case are provided about the text’s
addressee, its status as a translation from a lost Greek original, and its original date of composition
(which differs from the date of its translation, indicated in the aetas column).

Incidentally, the use of the genitive case for the proper name, Acacii, in the notarum explicatio is sig-
nificant. Whereas the nominative in apposition is regularly used to indicate genuine authorship (e.g.
“Ablabius”, “L. Accius”), the genitive usually indicates a more complex relationship, such as author-
ship of the original Greek text or pseudonymity.

3.3. Metatextual Information in the Index

In the figure below I have identified six kinds of metatextual data that are consistently or occasionally
present:

Zurlck zur Projektseite Hinweise zur Benutzung Sprungnach: A B C D E F G HI LM NOPQRSTVZ
A aetas notae notarum explicatio editiones
cos. 331, T 338 ABLAB. Ablabius Constantini Magni familiaris
1 post 326 epigr. 2 epigramma a Si FPL Morel (1927) p. 159; ¢f. FPL Buechner (1982) p. 130

= epistula ad Orcit

171 versa non post Acac. epist. Ver. 4 p. Acacii patriarchae Schwartz, Abh. Minch. Ak. NF 10 (1934) p. 4 sq
4847 5,22 477/478), cuius.

servatur, p. 5 lin

*170a.Chr., Acc. L. Accius ex Vmbria Pisaurensis
saec. IIN-
1 carm. frg. 24, 2 [carm. frg. 28, 2] carminum (praeter scaenica) fragmenta, fragm. 24 Morel (olim 26 Baehrens) FPR Baehrens (1886) p. 266-271; FPL Morel (1927) p. 34-39; cf. |
vers. 2 Buechner (1982) p. 46-51

gmenta quidam oratione soluta conscripta esse iudicant

2 % 4 " rum fragmenta, vers. 41 TRF Ribbeck (31897) p. 326-331
2 2 Datlng numeration rum fragmenta, vers. 701 Ribbeck TRF Ribbeck (31897) p. 157-262; cf. D'Antd (1980)

Ps. Acro v. ScHoL, Hor.

J AcT. actapagana inscriptionibus tradita

21a.Chr-241p. Arv., CIL VI 2023-2119. 32338-32398. 37164 sq.; cf. Pasoli (1950)

ohr 4. Cross-references

a.105 (ciL Vi (e.g. for Ps. Acro, see under Schol.) m
2079) 117 6. Editions

1 Ordnungsnummer ad ann. 27, fragm. flin. 8

For sorting passages in article [Arv. Dom. D | 5] aetatis imp. Domitiani, (fragm. D) col. | lin. 5
2071)15

Fig. 4: Metatextual data in the Index.

Starting on the left, the first category is the Ordnungsnummer, found in the first column (labeled “A”).
This number, which is important for ordering passages in a 7LL article, provides an approximate relat-
ive chronological position for each author or text, starting with 1 for fragments of early Roman poetry
and now ending at 226 for some of the latest, sixth- or seventh-century cited texts (e.g. “CHILP. hymn.
Medard.”). The numbers also correspond to the shelfmark in the 7LL Library.

Second, the date of the author or work is found in the second column (aetas) where available. As even
this short sample shows, the kind of dating and its precision vary considerably based on the available
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information.* For instance, the author Ablabius (“ABLAB.”) is identified only by the date of his con-
sulship (331) and death (338), but the epigram Sidonius attributes to him is dated more precisely “after
326”.35

The third category are out-of-date source abbreviations and numeration, used in older volumes of the
TLL but now superseded. An out-of-date abbreviation always appears between square brackets
(“[carm. frg. 26, 2]”). The third column (the lefthand side of notae) contains all abbreviations, whether
current or not. When an out-of-date abbreviation appears in the third column, the current abbreviation
appears in the fourth column (the righthand side of notae); when a current abbreviation appears in the
third column, an out-of-date equivalent may be listed in the fourth column.*® As the notarum explicatio
makes clear, the fragments of Accius (“ACC.”) were originally numbered according to Baehrens’s edi-
tion, but now according to Morel.

Cross-references of various kinds constitute the fourth kind of metadata. For instance, a reader might
expect to find the Pseudo-Acronian scholia to Horace listed under ‘PS. ACRO’. Accordingly the name
‘PS. ACRO’ is inserted alphabetically in the notarum explicatio column between ‘ACC.” and ‘ACT.’,
but the reader is advised to find the text under ‘SCHOL. Hor.’. The presence of a cross-reference is in -
dicated in the nota column by double dashes (‘--’), when it refers to the signum level, and by a single
dash (‘-’), when it refers to an opus. There are about 820 cross-references in the current /ndex.

The fifth kind is authority control information (Normdaten). This has become extremely important in
information science as a way to guarantee that names, especially used across platforms in linked open
data, refer persistently to the same person or object.’” The second edition of the Index already provided
a rudimentary form of this: whenever an italicized letter “B” appears in the notarum explicatio
column, it is followed by the abbreviation for the author in the Beuron Kirchenschrifistellerliste.*® This
repertoire explicates the standard source abbreviations used in the monumental Beuron critical edition
of the Vetus Latina, and as such often provides more detailed information about late antique Christian
sources. In turn, the Kirchenschrifistellerliste provides the corresponding 7LL abbreviations where
possible. This system of mutual cross-reference is a form of authority control that guarantees long-
term compatibility, and it also helps the reader find additional information about the relevant author or
work.

The last kind of metadata, and for classicists perhaps the most valuable, is the list of reference editions
provided in the rightmost column (editiones). The list is up-to-date until 1990; after 1990 only
sporadic additions have been made, principally of editions that have altered the 7LL source abbrevi-
ation or /ocus. Accordingly, many significant, post-1990 editions are currently absent from this list, but
they are expected to be added soon. The most recent edition before the “cf.” (if there is a “cf.”) typic-
ally provides the capitulation and numeration of citations; other important editions may be added after
a “cf.”. Altogether there are over 3,100 unique editions listed in this column.

The use of multiple editions is essential for TLL practice: while it is necessary to use a single reference
edition for capitulation, the text as quoted in the 7LL articles is meant to be the most plausible text, re-
gardless of whether it is found in an edition or not. This sometimes means making a choice among tex -

34 Kromer (2003) discusses some issues relating to dating.

35 The more precise dating is presumably based on the historical situation described by Sidonius. Note also that the /ndex
specifies parenthetically that the poem is vix genuinum. This lampoon on the emperor, posted up on the palace wall,
seems unlikely to have been written by a consular, despite Sidonius’s report. Nevertheless, the signum remains
“ABLAB.” rather than “PS. ABLAB.”.

36 On this innovation introduced by the /ndex second edition, see Kromer / van Leijenhorst (1990), v.
37 On the exemplary use of authority control in the Perseus Catalog, see Babeu (2019).

38 The most recent, fifth edition: Gryson (2007). H. J. Frede, who worked on the third and fourth editions (1981 and 1995
respectively), was in close contact with the editors of the T7LL Index while both works were under revision.
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tual variants, citing conjectures published elsewhere, or even suggesting a new emendation where ne-
cessary.

3.4 Graeca

One would not expect to consult an index of Latin sources for information about Greek texts, but there
is a surprising amount of information in the TLL Index for Hellenists.” First, there are a few Greek-
language texts scattered within the /ndex as primary sources occasionally cited by the 7LL: notably,
the sixth-century lexicographer Hesychius (“HESYCH. lex.”) and Iohannes Lydus (“LYD.”), a sixth-
century scholar who preserves many etymologies and discussions of Latin words.* Secondly, and
more significantly, there are over two hundred Greek texts referenced in the editiones column
whenever an ancient Latin text was either translated from Greek or possibly translated into Greek.
These are preceded by the abbreviation “gr.” when the Greek text is known to be source or “cf. gr.”
when the Greek is potentially later or the precise relationship has not been sufficiently established. The
systematic collection and evaluation of relevant Greek texts was one of the achievements of the
second edition of the /ndex, and it offers a tantalizing possibility for future research into ancient bilin-
gualism or even large-scale digital language alignment of Greek and Latin texts.

3.5 Visualizing the Index

Finally, to give an idea of the scale of the ancient Latin corpus depicted by the /ndex, I provide some
graphic representations of the number of citeable works across time. By “citable work”, I simply mean
a unique combination of signum, opus, and opus adiectum. Altogether I count 2,880 of these, divided
out over ca. 1,035 signa.

The results need to be treated with caution. First, a ‘citable work’ varies significantly in scale: for in-
stance, the entire CIL (Corpus inscriptionum Latinarum) counts as one citable work, as does a two-
line epigram attributed to Ablabius (“ABLAB. epigr.”). Second, the Index does not always provide a
date, and where it does, it may be approximate and/or uncertain.*' To convert these dates into centuries
I have treated uncertain cases as certain and converted any Arabic number or Roman numeral into a
corresponding century (using the lower of two alternatives where provided). Third, some of the entries
in the Index provide only a few sample works rather than an exhaustive listing of all known works.*
Thus the number of works in the /ndex is less than the actual number of works cited in the 7LL.

39 On Hellenists using the 7LL see Vogt (1995).

40 Though not mentioned in the /ndex, Polybius (“POLYB.”) is cited in the article praefectus (X 2, 624, 20; van Leijenhorst
1985).

41 There are about 453 citable without dates, either on their own or derivable from their parent signum. These can mostly
be assumed to be late.

42 For instance, under “DECRET. decur.” only some sample decurional decrees are given; listing all such texts would take
up too much space. Other such Mustereintrdge can be found by searching the Index for similiter.
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Fig. 5: Citable works in the TLL Index by century.

It is no surprise to see an abundance of material for late antiquity: if everything before 200 CE is con-
sidered ‘classical’, there are nearly 2.5 times as many works that survive from late antiquity. What did
surprise me was to see that the contents did not drop off completely after 600 CE: the Index in fact in-
cludes 33 works from the seventh century, and one each from the eighth (PAVL. FEST.), ninth
(BASILIC.), tenth (CONSTANT. PORPH.), and twelfth centuries (Osbern.). I encourage readers who
are curious to look these up in the /ndex.

A more effective representation would involve word count. Since the /ndex does not include any word
counts, I have relied on the figures generously provided by Brepols’ Library of Latin Texts (LLT).
Their database includes 7LL source abbreviations wherever possible, which makes alignment easier.
But not all the texts in the /ndex are in LLT, especially inscriptions and other non-literary documents.
Moreover, even when a text is in both corpora, it is often difficult to align them automatically since
each database may have made different choices about authenticity, text division, and what constitutes
an independent work.

Word count* of texts by century in TLL Index
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*Word counts available only for texts in the Brepols Library of Latin Texts
(with thanks to Tim Denecker and Yannick Anné)

Fig. 6: Word count of citable works in the TLL by century.

The resulting distribution remains somewhat similar, with approximately three times as many words
from late antiquity as from the classical period. The most dramatic difference is the relative drop in the
first century BCE. This certainly has to do with the number of fragmentary texts from this period: very
many citable works but with a very low word-count. Given the inconsistencies in the data, these fig-
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ures should be regarded as an amuse-bouche for what can be derived from future digitization rather
than a reliable representation of the 7LL textual corpus.

4. Future Prospects

The Index is currently being migrated to a new relational database as part of a thorough digitalization
initiative within the 7LL that aims to increase access and functionality. Currently work on the Index
has focused on updating the digital architecture rather than making changes to the content. It is still too
early to share details about implementation. The most urgent priority is integrating the Index with a
new digital workflow for producing 7LL articles in XML so that lexicographers can quickly cite the
correct source abbreviations and ensure their accuracy. Nevertheless, this transformation also opens
the prospect for significant improvements for external users and the linked open data community at
large.

By way of conclusion I will sketch here some of the main areas of future work as well as some open
questions and desiderata. Not all of these features will be possible to implement in the near future, or
perhaps at all, but discussing these issues in this public forum can generate awareness and excitement
among the larger scholarly public and solicit feedback from interested parties at a formative moment
of development.

4.1 Searchability and Complex Queries

A central desideratum is improving the searchability of the /ndex online. Currently a full-text search of
the HTML table is the only way of querying the data, which is unwieldy when looking for short snip -
pets of text. In a new relational data structure, it will be possible to perform targeted queries for text in
specific elements: for instance, to find all signa containing the string “AVG” or to identify all texts
certainly (or possibly) composed after the year 410. Indeed it should be possible to combine these
queries into a complex search in order to generate a list of Augustine’s works composed after 410.

For these searches to work effectively, some of the orthographic conventions of the 7ZL must be taken
into account automatically: for instance, to recognize that an upper-case “V” in “AVG” can correspond
to a lower-case “u” or “v” depending on the context. More generally, the natural-language dates
provided in the aetas column for each author and work will need to be converted into a machine read-

able format, such as the Extended Date Time Format (EDTF) specification of the Library of Congress.

Furthermore, it will be necessary for some ambiguous elements in current source abbreviations to be
clearly sorted into the relevant categories (signum, opus, opus adiectum, and locus, assuming the ana-
lysis proposed above is viable). As we have seen (§3.2), the presentation of the sources in the /ndex
does not always make clear how to analyze a compound citation such as “ACAC. epist. Ver. 4 p. 5,
22”. Fortunately, the Digital Workgroup has already gone through the entire /ndex and made prelimin-
ary assignments, but more internal testing and proofreading will be necessary to guarantee consistency
across the data.

Once the Index in its current state has been successfully migrated to a new database, it will be possible
to consider adding additional categories of information, such as tags to identify the genres of indi-
vidual works, along the lines of the TLG Canon, or even information about the modality of transmis-
sion, which is currently implicit in some but not all of the source abbreviations (e.g. the signum “PAP.”
or the abbreviation “frg.” in the locus). It would also be desirable for all this data to be accessible via
an Application Programming Interface (API) to facilitate re-use.
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4.2 Linked Open Data

As the most complete and up-to-date repository of information about ancient Latin texts, the /ndex can
play an important role as a digital clearing-house, supplementing and refining the data already made
available by trailblazers in Classics linked open data, such as Perseus, Trismegistos, and Wikidata. On
the one hand, this would require linking /ndex entries outward with the relevant records in external
databases. On the other hand, it would require making /ndex entries externally linkable by assigning
persistent identifiers to all entries at the signum and opus levels.

An open question remains the form such persistent identifiers should take. The TLG Canon provides a
useful model: in their case this is a bipartite structure consisting of a four-digit ‘author’ ID and three-
digit ‘work’ ID (e.g. 0012.001 represents Homer’s /liad and 3123.001 represents Theodorus Daphno-
pates’s Epistulae). The author IDs also encode some chronological information: IDs in the range 1—
2000 are early/classical, the 3000 range is mostly for Byzantine authors.” Since TLL names are occa-
sionally tripartite (when there is an opus adiectum), this complication would have to be met either by
flattening out the hierarchy, and thereby losing information about textual affinities, or by tolerating
three positions. Furthermore, the identifiers must be flexible enough to accommodate the possibility
that authorship attributions and datings may change in future scholarship.

In addition to linking to other Latin digital catalogs, the most important targets for linkage will be
open access Latin editions. This will facilitate quick access to relevant texts and could eventually
provide the basis for translating 7LL source citations articles automatically into hyperlinks. Currently
there is a growing amount of ancient Latin material available online, thanks to collections such as Cor-
pus Corporum,* digilibLT,” the Digital Latin Library,*® and the Perseus Digital Library.*” But in or-
der to be in the public domain, many of the texts are not the most up-to-date. Meanwhile, through a pi-
lot project led by Massimo C¢, a former TLL researcher, it was possible to map approximately 30% of
the editions referenced in the /ndex to PDFs in the public domain (i.e. out of European copyright or
available in open access). It remains a great desideratum to see more high-quality editions in open ac-
cess, ideally with a critical apparatus, or at least with an XML structure compatible with the TLL
source citations.

4.3 Source Citations via Canonical Text Services (CTS)

A standardized, machine readable format for 7LL source citations is necessary not just for composing
future TLL articles in XML, but to encourage wider adoption of these reference standards, and in the
future to create links from citations to digital texts.

For encoding a complete citation, including the /ocus, the Canonical Text Services (CTS) model de-
veloped by the Homer Multitext project provides an attractive solution.* It has already been adapted to
the citation of Latin texts in the Perseus Catalog using the Packhard Humanities Institute (PHI) and
Stoa identifiers.* A CTS reference is a Universal Resource Name (URN) with the following basic
structure: urn:cts:namespace:work:part. For instance, using the greekLit namespace,® a citation of the
first line of the /liad can be represented as: urn:cts:greekLit:tlg0012.tlg001:1.1. CTS allows for the in-

43 Pantelia (2022), xxiii n. 4.
44  https://mlat.uzh.ch/ (last access 23.04.2025).
45 https://digiliblt.uniupo.it/ (last access 23.04.2025).

46 https:/digitallatin.org/ (last access 23.04.2025).

47 https://www.perseus.tufts.edu/ (last access 23.04.2025).

48 Blackwell / Smith (2019).
49 https://catalog.perseus.org/ (last access 22.04.2025); see Babeu (2019), 55.

50 Maintained by the Center for Hellenic Studies: https://github.com/chs-tg/greekLit (last access 23.04.2025).
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clusion of an optional ‘version’, such as the representation of the text in a specific manuscript or edi-
tion, as well as the citation of the “part’ according to complex textual hierarchies, such as ‘1.proposi-
tion.20’ in Euclid’s Elements.

For the most part CTS syntax can be easily adapted to 7LL source citations. Indeed, one can even
provide users with a choice between numerical identifiers or human-readable names, such as the fol-
lowing two representations of VERG. Aen. 12, 952:

urn:cts:tll:sign04691.0p0003:12.952
urn:cts:tll: Verg.Aen:12.952

Nevertheless, there are potential conflicts and limitations of CTS syntax for which the 7LL would have
to find custom solutions. First, on the TLL side, there is the problem of homonymous signa discussed
above (§2.3). Ideally these should be distinguished in a machine readable way. Second, some of the
more complex TLL source citations discussed above (§2.4) require recursion or the coordination of
multiple citations. Some new notation might have to be developed to represent these relationships. For
instance, to cite a letter within Cicero’s epistolary corpus as having been written by Brutus (fig. 2), one
might imagine the following syntax: “urn:cts:tll:Brut|jurn:cts:tll:Cic.fam.11.4”. Here the double pipes
(I]) represent the relationship ‘is a description, synonym, or specification for’.

An even more complex case is the Latin Oribasius (e.g. “ORIBAS. eup. 2, 1 4 24 La p. 485”). Here
there are three different layers (‘versions’ or ‘manifestations’?) that can and sometimes must be distin-
guished after the work level: an individual recension of a work, a manuscript containing a recension,
and a modern edition reporting the manuscript or recension. Moreover, the 7LL cites in parallel both
the logical capitulation of the work and its pagination in the only available edition. Perhaps it would
have to look something like:

urn:cts:tll:Oribas.eup.La.La:2.1.A.24||jurn:cts:tll:Oribas.eup.Molinier:pag.485

The URN before the pipes is a citation of the manuscript La (Laon Ms. 424, s. ix),”" which belongs to
the eponymous recension La; the URN after the pipes reports the same text according to Molinier’s
edition (1873—1876). Two citations are needed here because Molinier’s pagination — still necessary for
readers to find the text and compare it with that of other recensions — is not fully coterminous with or
nestable within the logical capitulation.

More generally, citations in the 7LL do something subtly different than what canonical citations are
meant to do. The ‘reference’ edition is used as a basis for the capitulation and text, but the lexico-
grapher ultimately quotes the text using all available evidence as they believe it to be correct (see
§3.3). In other words, the lexicographer tries to print the Latin Oribasius, not Molinier’s version of it.
Accordingly, perhaps there needs to be a flag (a big exclamation point?) included as part of an URN,
so that the user knows that the edition is referenced, but not necessarily quoted verbatim.

4.4 Envoi

After over 130 years of work, the TLL prepares to enter a new phase of digital life. The source cita-
tions and /ndex are only a small part of this, but they sit at a crucial meeting place where article pro-
duction interacts with texts, names of works are encoded and decoded, dates are assigned, and external
users come with queries of their own. There is still much work to do, and many of the developments
will be gradual. Nevertheless, it will be possible, not only because of the dedication of the 7LL team,
but in part thanks to the digital trailblazers who have shown the way.

51 https://bibliotheque-numerique.ville-laon.fr/idviewer/1468/7 (last access 22.04.2025).
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Daidalos: NER for Literary Studies on Latin and
Ancient Greek Texts

Andrea Beyer

Abstract: Literary texts offer a wealth of unstructured data that can be harnessed for data-driven text
analysis through Natural Language Processing (NLP). Named Entity Recognition and Classification
(NER) is a crucial initial step in this process, enabling the automatic identification of entities such as
persons, organizations, locations, and dates. However, NER faces significant challenges, particularly
with historical texts in low-resource languages like Latin and Ancient Greek, due to limited annotated
corpora and the dynamic nature of language. This paper explores the evolution of NER from simple
extraction to semantics-aware entity disambiguation and linking, highlighting the importance of multi-
layer annotation systems to enhance data quality and model accuracy. The interdisciplinary Daidalos
project aims to bridge the gap between Digital Humanities and Classical Studies by providing an NLP
infrastructure that supports various data-driven research methods, among others NER. One of the pro-
ject’s case studies demonstrates the potential of NER in Classical literary studies; this is accompanied
by proposals on other NER related literary research questions, e.g. on authorship attribution and ste-
reotyping. Additionally, the paper offers some thoughts about teaching NER, presenting a framework
to assess the required level of digital literacies when working on a specific research question. Finally, it
discusses the implications of generative Al and Large Language Models (LLM) on NER and NLP in
Classics, emphasizing the challenges for independent research posed by the high costs and limited
transparency of LLMs.

Introduction!

Literary texts provide a lot of unstructured data that needs to be extracted and structured, so that a
computer can support a data-driven text analysis (Natural Language Processing, NLP). Therefore,
automatic taggers search, retrieve and explore the information in a given text corpus and annotate the
text accordingly. One of the first and most crucial processing steps in doing so is the extraction tech-
nique Named Entity (NE)* Recognition and Classification (NER for short). This method enables the
automatic identification of entities in texts, entities being for the most part categorised as follows: per-
son, organisation, location and date. This is an essential part of question answering, media monitoring,
and opinion mining, however it also helps with machine translation, text summarisation, and text clas-
sification.’ It might additionally be useful for subsequent Information Extraction (IE) tasks like Rela-

1 Acknowledgements: This work is part of a project funded by the German Research Foundation (project no. 518919950)
and led by Andrea Beyer, Malte Dreyer, and Anke Liideling.

2 Ehrmann et al. (2021), 5: “[...] named entities correspond to different types of lexical units, mostly proper names and
definite descriptions, which, in a given discourse and application context, autonomously refer to a predefined set of entit-
ies of interest. There is no strict definition of named entities, but only a set of linguistic and application-related criteria
which, eventually, compose a heterogeneous set of units.” For further discussion see Ehrmann (2008).

3 Ehrmann et al. (2021), 2.
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tion Extraction and Entity Linking* as well as for Topic Classification, Event Timelines, Network Ana-
lysis and various other analysis techniques.” Thus, NER has also undergone an evolution by shifting its
focus from the mere extraction of information, i.e. the detection and classification of NE, to a more se-
mantics-aware viewpoint, i.e. entity disambiguation and linking, “which can support the cross-linking

of multilingual and heterogeneous collections based on authority files and knowledge bases”.°

Essentially, NER is a sequence-labelling task that is enriched with features at three levels: the morpho-
logical level (words, e.g. Roma, Zeus, Galli), contextual level (close context or sentences, e.g. C.
lulius Caesar, consulibus M. Tullio Cicerone et C. Antonio Hybrida), and text level (document, e.g. C.
Plinius Traiano Imperatori). Developed NER Systems are evaluated in terms of Precision (P), Recall
(R) and F-measure (F-score, the harmonic mean of P and R) as well as more fine-grained evaluation
metrics.” Additionally, the accuracy of NER results is dependent on which resource methods have been
used, as well as the inherent challenges that certain research areas may pose, such in the case of Latin
and Ancient Greek; here, difficulties may emerge due to the significant changes in the use of these lan-
guages over time, as well as the long transmission history of Latin and Ancient Greek texts.

Resource Types

In order to develop NER systems four types of resources exist:®

* Typologies: Typologies define a semantic framework for the entities under consideration.
They constitute the source of annotation guidelines.

* Lexicons and knowledge bases: On the one hand, information about NE can be of lexical
nature given verbatim in a textual unit. By using look-up procedures in lexicons, the NE
might be extracted. On the other hand, information about NE can be encyclopaedic in nature,
i.e. non-linguistic information on referred entities. For extracting this kind of information,
knowledge bases like Wikipedia or Wikidata are widely used.

*  Word embeddings and language models: Word embeddings are dense, low-dimensional vec-
tors that are acquired from the distribution of words in continuous texts and represent the
meaning of words. Their ability to be obtained self-supervised, i.e. from unlabelled data, is a
major benefit that makes the shift from feature engineering to feature learning possible.

* Corpora: These can consist of labelled and/or unlabelled textual data. Unlabelled texts are
used to train language models and embeddings, while labelled corpora are utilised as a learn-
ing base or as a point of reference for evaluation purposes.’

Low resources are one major problem for research communities working with historical texts and lan-
guages, because these communities are rather small and underfinanced. Therefore, they lack the power
to significantly improve the unsatisfying situation.

4  Fengetal. (2018),4071.
5 Chastang et al. (2021).

6  Ehrmann et al. (2021), 3. Other NE-related specific research directions are temporal information processing and geopar-
sing: Ehrmann et al. (2021), 5.

7  Ehrmann et al. (2021), 6-7.
8  Ehrmann et al. (2021), 7-8.

9  E.g. Latin NER with literary texts (1* century BC — 2™ century AD), 7.175 NE: Person, Location, Group. See Erdmann
etal. (2016).
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Methods

The engineering of NER systems is performed by four families of algorithms: '

Description

Example

Constraints

Lexicon-based approaches

NE are detected by comparing
a dictionary with the list of]
words in the selected corpus.
These look-up procedures work|
better for historical data, be-
cause the lexicons do not re-
quire constant updating and
careful maintenance to stay ac-
curate and effective.

Do-
main: state (papyri,
4C-1C BC, lan-
guages: Egyptian,
Ancient Greek, Latin,
cf. Broux / Depauw

Trismegistos,

[2015]);  Pleiades;
Lexicon of Greek
Personal Names;

Prosopographia Im-
perii Romani.

Resources might not be available
(digital, open access) nor well-
maintained (updated databases).
The complexity of NE is a problem
in itself related to the ambiguity of
names (e.g. father and son: same
name, different person), spelling
variation (e.g. Caius or Gaius), ab-
breviations (e.g. C./ G., SPOR),
patronyms (e.g. Pelopides — “des-
cendants of Pelops”), and met-
onyms (e.g. Tonans — Jupiter). It is
almost impossible to include all po-
tential NEs. Chastang et al. (2021),
9: “Training a dictionary-based re-
cognition model against a list of
names can lead to a high ratio of
recognition for a particular corpus,
but the model is often not robust
when applied to unseen texts or dif-
ferent types of data.”

Rule-based approaches

NE rules are manually crafted
by a developer or linguist on
the basis of regularities (pat-
terns) observed in the data, e.g.
derivates for ancestry (-ides).
Rule-based approaches have
the advantage of not requiring
training data and of being eas-
ily interpretable. In contrast,
their design needs time and ex-
pertise and is thus costly.
Chastang et al. (2021), 9: “[...]
rule-based models [...] show a
valid global recall, but a slight
tendency to poor precision-ra-
tio on unseen texts.”

10Ca-
tion nAmed-entity re-
cognition method for
Latin tExt”
(LOCALE); for An-
cient Greek no ex-

“ruLe-based

ample.

Morphological analysis (stemming,
lemmatisation) might be useful for
applying the rules, but this comes
with a certain percentage of errors.

10 Chastang et al. (2021); Ehrmann et al. (2021), 8-10.
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These approaches are also
called feature-based, because
they use labelled data and learn
from it to recognise patterns for|
applying them on unlabelled
data. Due to their capacity to
take into account the neigh-
bouring tokens, conditional
random fields (CRF) proved
particularly ~ well-suited
NER tagging and became the
standard for feature-based NER
systems.

for|

Machine-learning (ML) based approaches

Classical Language
Tool Kit (CLTK);,
CRF. Domain: news
(medieval  charters,
10C-13C, cf. Aguilar
et al. [2016]); Do-
literature
(Classical texts, 1C
BC-2C, cf. Erdmann
et al. [2016], Beers-
mans et al. [2023];
Domain: literature
(Herodotus, cf. Pal-
ladino et al. [2020]).

main:

The ML algorithms require a lot of
labelled data which
scarce. Besides, in order to resolve
ambiguities, a deep understanding
of the context (sentences, para-
graphs, document) is necessary,
something which is a challenge for
a rather simple ML algorithm.

is usually

DL systems use artificial neural
networks with multiple pro-
cessing layers, which is why
they are called neural-based ap-
proaches. On the basis of word
embeddings, DL models the se-
mantic and syntactic relation-
ship between various words by
learning representations of the
given data (corpus) with mul-
tiple levels of abstraction. The
key benefit of neural networks
is their ability to automatically

Deep learning (DL) approaches

learn input representations in-
stead of relying on manually
elaborated features — whether|
or not the input is topic-specific
or rather general.

Latin BERT (trained
on 640 million tokens
spanning 22 centur-
ies, cf. Bamman /
Burns  [2020]);Lat-
inCy; Gre(BERT|T)A,
PHIL(BERT\T)A;

AG BERT hypopt re
duced NER; grc-ner-
bert;
flair_grc_bert_ner

Deep learning models “frequently
operate as opaque ‘black boxes’
with limited transparency in their
decision-making processes” (Sank-
arapu et al. [2024], 1).

Tab. 1: Methods of Named Entity Recognition (NER).

Challenges of NE Recognition and Classification

Generally, NER on historical documents, particularly those that are written in low-resource languages
like Latin and Ancient Greek, faces considerable challenges due to a lack of resources, in particular the
documentation on high-quality annotated datasets.'' The lack of resources for Latin and Ancient Greek
summarised by Burns (2019), is still valid:

“[...] named entity recognition (NER), or the systematic tagging of words in texts by category
(so, Roma as a “location” or Zmkpdrng as a “person”) is not well-supported by standalone tools.
With respect to Greek and Latin, a lack of annotated texts and robust language models underlies
the problem.”"?

11  Beersmans et al. (2023).
12 Burns (2019), 168.
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Even though the Al-driven development in the last few years has brought some advances relating to
the models and evaluation procedures, the overall trend has not changed, particularly concerning an-
notated corpora.

Apart from the quality of data and methods there are challenges inherent to language corpora which
contain texts from different genres, places, and eras. Although the Latin and Ancient Greek texts be -
long mostly to literature and use standardised, formal language, the dynamics of language might cause
some troubles extracting and labelling NE correctly. These errors can be attributed to problems related
to normalisation, genre-specifics, ambiguity, and multi-word expressions:

* Normalisation: Without normalising NE to a common standard, circumstances such as
spelling variations and slightly different naming conventions may produce multiple results
for the same NE, e.g. C. Iulius Caesar and G. lulius Caesar, parvum and paruum.

* Genre specifics: Poetic texts in particular provide stylistic or rhetorical expressions like para-
phrases, metaphors and metonymies, which obfuscate the NE for a non-expert like a standard
automatic NER-tagger, e.g. urbs instead of Rome, fonans instead of Jupiter, Dis instead of
Pluto.

* Ambiguity: Some of the naming conventions of antiquity like homonyms between father and
son are very challenging for automatic NER taggers because they do not ‘understand’ the
concept of one name and two referents, i.e. they were not trained to distinguish multiple
homonymous referents. Similarly, this applies to adjectives, e.g. romanus meaning Roman
(adjective, no NE) or Roman (noun, NE: person). In both examples, a NER tagger is prone to
make mistakes in the classification process, e.g. identifying too many or too few entities.

*  Multi-word expressions: Occurrences of multi-word expressions (‘composed entities’) come
with different challenges. Firstly, they consist of more than one word with different linguistic
construction possibilities like vallum Hadriani, consulibus M. Tullio Cicerone et C. Antonio
Hybrida, P. Lentulus Sura, P. et Ser. Sullae Ser. Filii. Secondly, they might occur as discon-
tinuous text spans like rebus Sancti Vincentii Matiscensis. Thirdly, they might be nested into
each other or might overlap like Guillelmus de Sancti Stephano de Ponte. In every case they
are highly complex and therefore mostly not recognised correctly, i.e. the NE will probably
be identified only partially and often not correctly classified.

Approaches to enhance NER results

As mentioned above, to gain better results it is necessary to increase the quantity of data for training
and evaluation purposes as well as to improve the quality of this data. By providing more annotated
texts of different genres and eras the issue of quantity could be addressed, but without more sophistic-
ated annotations the aforementioned challenges would be almost the same. Thus, the quality of data
and consequently of the models needs to be enhanced. Accordingly, it is suggested to enhance the an-
notations by introducing a so-called multi-layer annotation system; this allows researchers to make ex-
plicit annotations in cases of uncertainty and to reveal the distinction in complexity between manual
and automatic annotation through one layer of automatic annotation and multiple layers for manual
ones.” Most notable is the latter functionality, which offers insights into the contrast between a
broader automatic approach and a more subtle manual approach. Based on these multi-layer annota-
tions, NER taggers using a DL approach could learn to recognise patterns of fuzzy multi-word expres-
sions, extract them in their entirety as one NE, and classify the NE accurately.

13 Chastang et al. (2021).
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Application of NER in Classics

As part of the Humanities and inter alia concerned with literary studies, modern Classical Studies has
intersections with the Digital Humanities (DH) and with the Computational Literary Studies (CLS).
Nowadays, digital research and teaching methods enrich the established methodology and offer new
perspectives on the interaction with Latin and Ancient Greek texts. This encompasses all main areas of
German Classical Studies: editions, translations, commentaries, interpretations, didactics. However,
there is still a huge knowledge gap between the people who develop new resources and tools and the
people who might use them for their research and teaching. This gap is two-sided: On the one hand,
‘traditional’ researchers and teachers lack a sufficient level of digital literacies'* for fully exploiting the
provided tools and methods. On the other hand, specialists for computational methods are often not
sufficiently acquainted with the domain-specific needs and research interests — occasionally, they are
not even familiar with the Classical languages or literary studies. Thus, matching the research interests
and goals of both perspectives sometimes seems impossible. This marks an exciting starting point for
the Daidalos project, which aims to develop an NLP research infrastructure for different competency
levels.

Daidalos: Key Goals and Features

The interdisciplinary Daidalos project” intends to bring computational and traditional approaches
closer together by providing an NLP infrastructure which offers a software-as-a-service for NLP meth-
ods like NER, word embeddings, or sentiment analysis. Additionally, Daidalos includes working in re-
search tandems, offering material for further education, and consulting researchers or research groups
on third-party funding or more generally on research questions appropriate to digital methods. There-
fore, Daidalos has the following goals and features:

* Bridging the Gap between DH and CLS on one side and German (!) Classical Studies on the
other side by working in so-called research tandems for a better understanding of what liter-
ary researchers need and want.'

¢ No-code and low-code access for various data-driven research methods and data visualisa-
tions."”

* Reuse of existing resources and literature overview on application possibilities.

* Systematic Evaluation Framework for NLP Models and Datasets in Latin and Ancient Greek:
SEFLAG."

14 This term sums up different technology-driven literacies, i.e. digital literacy, data literacy, and Al literacy. A domain-spe-
cific and case-sensitive theoretical model and framework has been designed as part of the Daidalos project. See Beyer
(2026).

15 https://daidalos-projekt.de (last access 11.07.2025). The Daidalos Project (2023-2026) is funded by the German Re-
search Foundation. Project number: 518919950. Daidalos is on GitLab (https://scm.cms.hu-berlin.de/daidalos/daidalos-
platform [last access 11.07.2025]) and Zenodo (https://zenodo.org/communities/daidalos/ [last access 11.07.2025]).

16 Beyer / Schulz (2023a) and (2024).
17 Beyer / Schulz (2023b).
18 Schulz / Deichsler (2024).
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Feature Already implemented Planned
Corpus of Latin and An- | Perseus via Perseids APl Integration of other digital cor-
cient Greek texts pora like LASLA, MODQ
NLP methods and | Pre-processing, word embeddings, | Part-of-Speech, topic model-
visualisation NER, sentiment analysis ling, fine-tuning of parameters
Workshop material (Hosted on GitLab:) Jupyter Note- | Integration via JupyterLite for

books on Markdown/JN, data pre- | low-code access and increased
processing, word embeddings, sen- | flexibility during research
timent analysis, NER

SEFLAG NER, lemmatisation, dependency | Expanding, web integration
parsing

Databases Small documentation on resources | Research literature, Al tools

User-friendly functionality Text upload, result download

Identity Access Manage- Settings, own corpus

ment

Tab. 2: Overview on features of the Daidalos NLP research infrastructure.

The Daidalos project will apply for a second funding period, in which, amongst other things, the fur-
ther development of domain-specific NLP methods shall be addressed.

NER - Underrated for Literary Studies in the Classics?

The methods of information retrieval (IR) and linguistics share a common fate in (traditional) literary
studies in (German) Classics. Although they might be called the foundation (‘ground truth’) of any
qualitative analysis — in the form of an interpretation of a passage or a text, they are often not expli-
citly mentioned or are even despised because of their data-driven approaches. Nevertheless, of course,
they are used by philologists to analyse text patterns and extract information from texts about e.g.
people, author, or historical context. That being said, the key challenge for establishing data-driven
methods in the community of practice of Classical philologists is rather a question of awareness, " both
of methodology and methodological competence. For this reason, Daidalos has introduced the so-
called research tandems. Both partners know the domain, but they apply different methods for solving
their research questions — close reading vs. distant reading.”

In one of these case studies, NER is part of a workflow to find answers to the underlying research
question: How can ‘gaps’ in historiographical texts be found using digital methods?*' For modelling
reasons this question is reduced to a manually analysed example: Can the absence of the historical
event ‘Conference of Luca’ in Cassius Dio’s Roman History be detected with digital methods??* The

19 De Carvalho-Filho et al. (2020).
20 Schubert (2015).

21 This research question addresses the problem whether an omission is based on a source problem or is intentionally done
as part of a conscious decision (literary function).

22 The Conference of Luca was held 56 BC by the triumvirs Caesar, Pompey, and Crassus. It is mentioned by Cicero, Plu-
tarch, Velleius Paterculus, Suetonius, and Appian. In contrast, Cassius Dio does not refer to it.
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test corpus consisted of nine references, both in Latin and Ancient Greek texts.” Thus, two language
specific NER taggers were applied (see tab. 3).

Transition-based Parser

Latin Ancient Greek
Model Name la_core_web Ig UGARIT/flair_grc bert _ner
Publication Burns, 2023 Yousef et al., 2023
NLP Software | spaCy Flair NLP
Architecture floret vectors BERT (transformer) vectors

long short-term memory network

conditional random field

Training Data

Caesar, Ovid, Pliny (Elder & Younger)

Homer, Herodotus, Athenaeus

Tagset

persons, locations

persons, locations, peoples

Tab. 3: Reuse of resources in Daidalos: NER taggers for Latin and Ancient Greek.

As it is shown in fig. 1, it was possible to find the passage containing the conference of Luca through
visualising the NE.** Nevertheless, there was also one false positive (Plut. Caes. 21, 4) that could be
explained by the literary scholar, but proved what is generally accepted about NLP tasks: having a hu-
man in the loop is essential for evaluating the results. In relation to the research request, the results
were good enough for a proof-of-concept state, esp. because the known gap (Cass. Dio 39, 24-36)

stayed blank.

TNV OALV. 00 yap pHOVOV Ol TOG GpXaC

&vnyopeUovTo, Kai mav Enpattov 0 Thv
Suvapy alEelv EpeAAev, GAANG Kai TV

Mopurnioc PER TE Ko
Ao PER O TAG

kai Neémweg PER O TAG

EMPAVESTATWY AVEPAV Kal PeyioTwV ol TAgloTOL

ouvRABovV TIPOG QUTOV EiG - .

Kpdoocog PER Kai

aveumnatog, MOTe PABOOUXOUG HEV EKATOV EIKOOL
YEVEDBQL, oUYKANTIKOUG &€ TAgiovag i SloKooioug.

BouAnv &8¢ Bepevol diekpiBnoayv £mi TOUTOLG: E6€EL

TIOPAYYEANOVTEG EKEIVY XPWUEVOL XOPNY® Kol TOIG
mop' €Keivou Xpripaot lapBeipovieg TOV SApov

text passage found by Luca

Cic. fam. 1,9,9
£Keivou Suet. lul. 24

Plut. Caes. 21,2

Plut. Caes. 21,3

Plut. Caes. 21,4

Plut. Pomp. 51,3

Plut. Crass. 14,1

Plut. Crass. 14,5

Plut. Cat. min. 41,1

Cass. Dio 39,24-36

Vell. 2,46,1-2

App. civ. 217,63

found by proper names false positive

only Pompeius & Crassus
only Pompeius & Crassus
only Pompeius & Crassus

Fig. 1. Left: Example (Plut. Caes. 21) of NER visualisation with Daidalos; Right: Overall evaluation of NER

23
41,1-2; App. Civ. 2,17; Vell. 2,46,1-2.

24

results for the test corpus.

tagger is a proof-of-concept for finding specific passages without knowing all NEs.
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If someone already knows all NEs beforehand, he/she could use regular expressions as well. However, using the NER-
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Based on these findings, the research tandem decided to continue further with a combination of NER
and sentiment analysis to test a second hypothesis®* that explains why Cassius Dio might not have
mentioned the conference of Luca. The first findings are encouraging, namely that the polarity of the
Cassius Dio passage is slightly more negative than any of the others.?® Thus, the test corpus for this
analysis is going to be expanded to the whole work of Cassius Dio, in order to evaluate whether the
workflow ‘NER and sentiment analysis’ paves the way sufficiently to tackle the overall research ques-
tion, i.e. finding omissions in historiographical Latin and Ancient Greek literature.

Obviously, the presented case study is just one possible application of NER in Classics. Inherently,
NER techniques support complex information extraction and classification in corpora too big to read
in the provided amount of time (cf. distant reading). This way, they enable literary scholars to visualise
frequencies, sequences, recurrent patterns, and hot spots to gain systematic and replicable insights into
specifically assembled corpora. Such being the case, some other potential literary use cases are out-
lined below:

Authorship Attribution
* Corpus: Ps.-Sallust, Invectiva in M. Tullium Ciceronem.

* Background: By now, most researchers agree that this speech is an example of a declamatio
of the late Augustan era, but esp. in Germany some researchers still try to attribute it to Sal-
lust.

* Research question: If the speech is situated in 54 BC, do the timeline and chronology of ap-
pearing persons match this date? What evidence is there for a terminus post quem?

* Requirements: Digitised Text and a knowledge base of events and persons up to 54 BC.
Relationship of Title Heroes and Protagonists
* Corpus: Sallust, Bellum Catilinae & Bellum Iugurthinum.

* Background: Both monographs are named after one person (Catilina & Iugurtha) exemplary
for the danger they posed to Rome. However, there are other main characters (Caesar &
Cato; Marius & Sulla) who drive on the events.

* Research question: How is the relationship between eponymous hero and protagonists
weighted? How similar are the two monographs in this respect to each other?

* Requirements: In addition to NER, social network analysis is required.
Time as a Device for Framing
* Corpus: e.g. Cicero, De Amicitia, Tusculanes; Plato, Protagoras, Politeia.

* Background: In antiquity, the genre dialogus is common to ‘teach’ philosophy. Some are ex-
plicitly set in the past, others span multiple days in a row.

25 Cassius Dio attributes early on a negative relationship between Pompey and Caesar, which might be the reason for
Luca’s ‘gap’. If so, this should be reflected by the (latent) emotions/moods in the text, i.e. more negative polarity in Cas-
sius Dio than in the other passages of the test corpus.

26 The sentiment analysis for both languages is a challenge in it-self, esp. for comparable resources and models. Regard -
less, this NLP task is introduced in this paper only for the reason of demonstrating a pipeline in which NER is one of the
first steps to discover new insights in the classical-philological literary studies.
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* Research question: How is time used in the dialogi? Do references to time statements fit the
fictitious frame of a dialogue? How do time statements support the narration? What can be
inferred about the meaning of time in literature of the same era?

* Requirements: <DATE> annotation in a training corpus and a newly trained model.
Stereotypes of Organisations or People over Time
* Corpus: Historiographical texts from 100 BC to 300 AD.

* Background: Different political systems and becoming an empire may have had an influence
on Latin literature and the ideas conveyed by the historiographical works.

* Research question: How do political organisations and their representatives evolve over
time? Are the descriptions rather like stereotypes in the beginning? Do they evolve into ste-
reotypes? Are certain peoples more prone to be stereotyped than others?

* Requirements: <ORG> and <PEOPLE> annotation in a training corpus and a newly trained
model. In addition to NER, social network analysis and word embeddings are recommended.

These examples are only thought experiments, of course, and each idea would need more considera-
tion before being applied in literary research. But they hint at the potential value of an IR method like
NER in Classical literary studies, if both types of researchers work together on research questions.

NER as Part of Teaching Digital Literacies

As shown above, it is worth knowing how to use NER in the Classical Studies, but the majority of re -
searchers are lacking the necessary skills. Above all, this poses a challenge for the future of Classics in
itself, because the researchers are also teachers. So, if the researchers are too unskilled in digital re-
search methods, they will not or cannot teach in a way that enables students to acquire a certain level
of digital literacies. Consequently, future researchers and teachers will still have the same problem
they face right now. That is why the Daidalos project has also developed a framework for describing
domain-specific and use-case-sensitive levels of three digital literacies, i.e. digital literacy, data liter-
acy, and Al literacy,”” which are aggregated as digital literacies. This framework is used to define what
is needed for accomplishing digital-based research. Thus, it helps in providing support to literary
scholars, and in developing learning material like the curated Jupyter Notebooks.

For example, in the case study presented above, the literary scholar did not know anything about NER
(which was expected), but lacked also ‘basic’ knowledge about file formats or even the term ‘annota-
tion” (which was unexpected, see tab. 4). For one thing, why should a literary scholar be expected to
know about annotations? On the other hand, these expectations are reasonable from the view of those
researchers who are accustomed to NLP and surrounded by digital devices and data-driven ap-
proaches. In fact, both ‘sides’ would be right in their own perspective, illustrating the aforementioned
two types of researchers who have difficulties to understand each other. For that reason, although it is
hard work to adapt the framework for each case study, it has proven very useful for communication
and collaboration in the research tandems.

27 There is an abundance of literature on each of the mentioned literacies and some more that might also be part of the di-
gital literacies framework, e.g. media literacy or information literacy. However, deploying NLP services boils down to
the fact that the focus is set on Al and supportive competences related to data and general digital abilities.
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Dimension Get to know Acquire Deepen Create
Al literacy NER concepts, e.g.| Comparing NER | Evaluating NER er- | Refining NER
taggers, model cards,| taggers and | rors systematically | taggers through
datasheets results feedback
Data literacy Knowledge about an-| Annotating a | Using a multi-layer | Creating annota-
notations in general | test corpus annotation scheme | tion guidelines
Digital literacy |Difference DOCX &| Converting Identifying  chal- | Modifying TXT
TXT DOCX to TXT | lenges for pre-pro- | depending  on
cessing in TXT the use case

Tab 4: Domain-specific and use-case-sensitive framework to describe the needed level of digital literacies
for working on an NER task. Not all characteristics need to be acquired for accomplishing a task, but the
full overview breaks down the complex requirements into learnable modules.

Obviously, the framework might also be applied to teaching and could facilitate setting the goals of
tasks, courses or curricula by structuring explicitly the needed skills. Even if it is mostly not necessary
to acquire the full pattern of digital literacies for the selected use case, providing a variety of frame-
works for different use cases in Latin and Ancient Greek philology might make it easier for tradition-
ally trained scholars to get an idea of what level of digital literacies is required to apply digital re-
search methods. Consequently, it would be possible to address this need and create learning units with
authentic research questions, in order to improve digital literacies in Classics and therefore break the
vicious circle of lacking digital competence.

Generative Al and the Future of NER and NLP in Classics

Finally, it is necessary to talk about the implications of the frantic development of generative Al re-
lated to NLP tasks and Classics as well. Some people might ask why they should bother to acquire di-
gital literacies, if they just as well could use an Al chatbot, i.e. a Large Language Model (LLM)* with
a graphical user interface. This opens up a discussion that not only concerns the quality of these mod -
els and further technology advancements, but also core values of research like autonomy, replicability,
transparency, and openness: In a nutshell, what we can do and what we should do.

Getting back to NER, there is some evidence that LLMs, namely the GPT models, can be deployable
for NER tasks (Wang et al. 2023). Although the “intrinsic gap between the two tasks of NER and
LLMs”? and “the hallucination issue, where LLMs have a strong inclination to over-confidently label
NULL inputs as entities™ still exist, the researchers showed that using in-context learning — primarily
few-shot prompting — combined with a self-verification process of the LLMs is especially beneficial

9931 Con_

“in the low-resource scenario [...] when the amount of training data is extremely scarce
sequently, this paper indicates that, by prompting, it is possible to structure unstructured data and pro-

cess this data in such a way and with such results that are comparable to what specialised taggers

28 As mentioned above, deep learning approaches are being tested and adapted right now for Latin and Ancient Greek.
Thus, LLMs are already being applied. In contrast to this meaning, in the following context, the term LLM is related to
foundation models that are domain-unspecific and accessed through a chatbot interface by prompting a question or task
in the natural language of the user.

29 Wang et al. (2023), 1: “NER is a sequence labeling task in nature, where the model needs to assign an entity-type label to
each token within a sentence, while LLMs are formalized under a text generation task.”

30 Wang et al. (2023), 2.
31 Wangetal. (2023), 11.
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would do. Nevertheless, it should be added that, in the light of the evolution of LLMs to Large Action
Models (LAM), these findings might soon be outdated. With the arrival of agents®’, a task could be
broken up into a lot of individual actions and binary decisions which follow an even better workflow
than the prompt engineering so far. Accordingly, the need for training models or curating resources
could be reduced, especially for low-resource languages like Latin and Ancient Greek, though, in fact,
nobody can really make an accurate estimation for the future.

Despite this, a much more intricate problem is involved when talking about LLMs — in particular
LAMs — or Al-driven technology in general. As it is known,* the costs for training a LLM, but also for
fine-tuning, applying techniques like retrieval-augmented generation (RAG) and low-rank adaptation
(LoRA), and for operating the LLMs are extremely high. Thus, the usage of LLMs creates new bound -
aries, because only global private players are able to finance the ‘whole Al ecosystem’ so far. This
ever-growing dependency on a non-scientific, profit-oriented community comes with crucial draw-
backs for an independent research community:

* reduced accessibility due to high prices, costly infrastructure and lack of data privacy,
» restricted replicability due to a lack of openness of models and training data,
* unclear biases due to training the models on the whole internet,

* limited or no transparency at all due to privately owned solutions and the DL approach.

Under these conditions, small domains like Classics have an even harder time working autonomously
with digital-based research methods. This means that abstaining from ‘buying’ seemingly easy access
to LLMs, and keeping instead to the old-fashioned NLP approaches might be the only salubrious solu-
tion yet. Consequently, researchers still need to learn about NER as an NLP task and become digitally
literate.

32 Xietal. (2023), 1: “Al agents are artificial entities that sense their environment, make decisions, and take actions.”

33 Maslej et al. (2024).
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Online Sources

https://pleiades.stoa.org/places (last access 11.07.2025).

https://www.lgpn.ox.ac.uk/ (last access 11.07.2025).
https://pir.bbaw.de/ (last access 11.07.2025).

https://trismegistos.org (last access 11.07.2025).

https://github.com/Ivona221/LOCALE (last access 11.07.2025).

http://cltk.org/ (last access 11.07.2025).
http://daidalos-projekt.de (last access 11.07.2025).

References

Bamman / Burns (2020): D. Bamman / P. J. Burns, Latin BERT: A Contextual Language Model for
Classical Philology, online 2020, http://arxiv.org/abs/2009.10053 (last access 11.07.2025).

Beersmans et al. (2023): M. Beersmans / E. de Graaf / T. Van de Cruys / M. Fantoli, Training and
Evaluation of Named Entity Recognition Models for Classical Latin. Proceedings of the Ancient
Language Processing Workshop, online 2023, 1-12, https://aclanthology.org/2023.alp-1.1.pdf
(last access 11.07.2025).

Beersmans et al. (2024): M. Beersmans / A. Keersmaekers / E. De Graaf / T. Van De Cruys / M. De-
pauw / M. Fantoli, “Gotta catch ‘em all!”: Retrieving people in Ancient Greek texts combining
transformer models and domain knowledge. Proceedings of the 1st Workshop on Machine
Learning for Ancient Languages, online 2024, 152-164,
https://doi.org/10.18653/v1/2024.ml4al-1.16 (last access 11.07.2025).

Beyer (2026, forthcoming): A. Beyer, Textanalyse mit KI: Wie kommt sie in die Klassische Philolo-
gie?, in: S. Faller / W. Polleichtner (ed.), Digitalitdt im Unterricht der Alten Sprachen. (Digitale)
Chancen fiir den Lateinunterricht, Baden-Baden 2026.

Beyer / Schulz (2023a): A. Beyer / K. Schulz, DAldalos: Forschen und Lernen zugleich?, online 2023,
391-393, https://doi.org/10.18420/inf2023 42 (last access 11.07.2025).

Beyer / Schulz (2023b): A. Beyer / K. Schulz, Data Literacy fiir die Klassische Philologie: d*'dalos —
eine interaktive Infrastruktur als Lernangebot, online 2023,
https://doi.org/10.5281/zenodo.8420565 (last access 11.07.2025).

Beyer / Schulz (2024): A. Beyer / K. Schulz, Daidalos: Wie viel Methodenkompetenz braucht ein
User? Book of Abstracts - DHd2024, online 2024, 336-338,
https://doi.org/10.5281/zenodo.10698299 (last access 11.07.2025).

Broux / Depauw (2015): Y. Broux / M. Depauw, Developing Onomastic Gazetteers and Prosopograph-
ies for the Ancient World Through Named Entity Recognition and Graph Visualization: Some
Examples from Trismegistos People, in: L. M. Aiello / D. McFarland (eds.), Social Informatics,
Heidelberg 2015, 304-313, https://doi.org/10.1007/978-3-319-15168-7 38 (last access
11.07.2025).

Burns (2019): P. J. Burns, Building a Text Analysis Pipeline for Classical Languages, in: M. Berti
(ed.), Digital Classical Philology: Ancient Greek and Latin in the Digital Revolution, Berlin /
Boston 2019, 159-176, https://doi.org/10.1515/9783110599572-010 (last access 11.07.2025).

Beyer: Daidalos DCO 12,2 (2026), 43


https://doi.org/10.1515/9783110599572-010
https://doi.org/10.1007/978-3-319-15168-7_38
https://doi.org/10.5281/zenodo.10698299
https://doi.org/10.5281/zenodo.8420565
https://doi.org/10.18420/inf2023_42
https://doi.org/10.18653/v1/2024.ml4al-1.16
https://aclanthology.org/2023.alp-1.1.pdf
http://arxiv.org/abs/2009.10053
http://daidalos-projekt.de/
http://cltk.org/
https://github.com/Ivona221/LOCALE
https://trismegistos.org/
https://pir.bbaw.de/
https://www.lgpn.ox.ac.uk/
https://pleiades.stoa.org/places

Digital Classics Online

Burns (2023): P. J. Burns, LatinCy: Synthetic Trained Pipelines for Latin NLP, online 2023,
https://doi.org/10.48550/arXiv.2305.04365 (last access 11.07.2025).

Chastang et al. (2021): P. Chastang / S. O. Torres Aguilar / X. Tannier, A Named Entity Recognition
Model for Medieval Latin Charters, Digital Humanities Quarterly 15/4 (2021).

de Carvalho-Filho et al. (2020): M. A. de Carvalho-Filho / R. A. Tio / Y. Steinert, Twelve tips for im-
plementing a community of practice for faculty development, Medical Teacher 42/2 (2020),
143-149, https://doi.org/10.1080/0142159X.2018.1552782 (last access 11.07.2025).

Ehrmann (2008): M. Ehrmann, Les Entités Nomm¢ées, de la linguistique au TAL: Statut théorique et
méthodes de désambiguisation. Paris 2008, https://hal.science/tel-01639190v1/document (last
access 11.07.2025).

Ehrmann et al. (2021): M. Ehrmann / A. Hamdi / E. L. Pontes / M. Romanello / A. Doucet, Named En-
tity Recognition and Classification on Historical Documents: A Survey, ACM Computing Sur-
veys 56/2 (2021), 1-47, https://doi.org/10.1145/3604931 (last access 11.07.2025).

Erdmann et al. (2016): A. Erdmann / C. Brown / B. Joseph / M. Janse / P. Ajaka / M. Elsner / M.-C. De
Marneffe, Challenges and Solutions for Latin Named Entity Recognition. Proceedings of the
Workshop on Language Technology Resources and Tools for Digital Humanities (LT4DH), on-
line 2016, 85-93.

Feng et al. (2018): Feng X. / Feng X. / Qin B. / Feng Z. / Liu T., Improving Low Resource Named En-
tity Recognition using Cross-lingual Knowledge Transfer. Proceedings of the Twenty-Seventh
International Joint Conference on Artificial Intelligence, online 2018, 4071-4077.
https://doi.org/10.24963/ijcai.2018/566 (last access 11.07.2025).

Maslej et al. (2024): N. Maslej / L. Fattorini / R. Perrault / V. Parli / A. Reuel / E. Brynjolfsson / J. Et-
chemendy / K. Ligett / T. Lyons / J. Manyika / J. C. Niebles / Y. Shoham / R. Wald / J. Clark,
Artificial Intelligence Index Report 2024, online 2024, https://arxiv.org/abs/2405.19522v1 (last
access 11.07.2025).

Palladino et al. (2020): C. Palladino / F. Karimi / B. Mathiak, NER on Ancient Greek with minimal an-
notation, online 2020, https://doi.org/10.17613/j7jt-b052 (last access 11.07.2025).

Palladino / Yousef (2024): C. Palladino / T. Yousef. Development of Robust NER Models and Named
Entity Tagsets for Ancient Greek, LT4HALA, online 2024,
https://aclanthology.org/2024.1t4hala-1.11.pdf (last access 11.07.2025).

Riemenschneider / Frank (2023), F. Riemenschneider / A. Frank, Exploring Large Language Models
for Classical Philology, online 2023, https://doi.org/10.48550/arXiv.2305.13698 (last access
11.07.2025).

Sankarapu et al. (2024): V. K. Sankarapu / C. Chitroda / Y. Rathore / N. K. Singh / P. Seth, DLBack-
trace: A Model Agnostic Explainability for any Deep Learning Models, online 2024,
https://doi.org/10.48550/arXiv.2411.12643 (last access 11.07.2025).

Schubert (2015): C. Schubert, Close Reading und Distant Reading. Methoden der Altertumswissen-
schaften in der Gegenwart, Digital Classics Online 1,1 (2015), 1-6,
https://doi.org/10.11588/dc0.2015.1.20483 (last access 11.07.2025).

Schulz / Deichsler (2024): K. Schulz / F. Deichsler, SEFLAG: Systematic Evaluation Framework for
NLP Models and Datasets in Latin and Ancient Greek, in: M. Himéldinen / E. Ohman / S. Miy-
agawa / K. Alnajjar / Y. Bizzoni (eds.), Proceedings of the 4™ International Conference on Nat-
ural Language Processing for Digital Humanities, online 2024, 247-258,
https://aclanthology.org/2024.nlp4dh-1.24 (last access 11.07.2025).

Beyer: Daidalos DCO 12,2 (2026), 44


https://aclanthology.org/2024.nlp4dh-1.24
https://doi.org/10.11588/dco.2015.1.20483
https://doi.org/10.48550/arXiv.2411.12643
https://doi.org/10.48550/arXiv.2305.13698
https://aclanthology.org/2024.lt4hala-1.11.pdf
https://doi.org/10.17613/j7jt-b052
https://arxiv.org/abs/2405.19522v1
https://doi.org/10.24963/ijcai.2018/566
https://doi.org/10.1145/3604931
https://hal.science/tel-01639190v1/document
https://doi.org/10.1080/0142159X.2018.1552782
https://doi.org/10.48550/arXiv.2305.04365

Digital Classics Online

Wang et al. (2023): Wang S. / Sun X. / Li X. / Ouyang R. / Wu F. / Zhang T. / Li J. / Wang G., GPT-
NER: Named Entity Recognition via Large Language Models, online 2023,
https://doi.org/10.48550/arXiv.2304.10428 (last access 11.07.2025).

Xi Z. et al. (2023): Xi Z. / Chen W. / Guo X./ He W./ Ding Y. / Hong B. / Zhang M. / Wang J. / Jin
S./ Zhou E. / Zheng R. / Fan X. / Wang X. / Xiong L./ Zhou Y. / Wang W. / Jiang C./ Zou Y. /
Liu X./Yin Z./ Dou S. / Weng R. / Cheng W. / Zhang Q. / Qin W. / Zheng Y. / Qiu X. / Huang
X. / Gui, T., The Rise and Potential of Large Language Model Based Agents: A Survey, online
2023, https://doi.org/10.48550/arXiv.2309.07864 (last access 11.07.2025).

Yousef et al. (2023): T. Yousef / C. Palladino / S. Janicke, Transformer-Based Named Entity Recogni -
tion for Ancient Greek, Digital Humanities 2023: Book of Abstracts, online 2023, 420-422,
https://zenodo.org/records/8107629 (last access 11.07.2025).

Figure References

Fig. 1. Left: Example (Plut. Caes. 21) of NER visualisation with Daidalos; Right: Overall evaluation
of NER results for the test corpus.

Author Contact Information®*

Dr. Andrea Beyer

Humboldt-Universitédt zu Berlin

Sprach- und Literaturwissenschaftliche Fakultét
Unter den Linden 6

10099 Berlin

E-mail: beyeranz@hu-berlin.de

34 The rights pertaining to content, text, graphics, and images, unless otherwise noted, are reserved by the author. This con-
tribution is licensed under CC BY-SA 4.0.

Beyer: Daidalos DCO 12,2 (2026), 45


mailto:beyeranz@hu-berlin.de
https://zenodo.org/records/8107629
https://doi.org/10.48550/arXiv.2309.07864
https://doi.org/10.48550/arXiv.2304.10428

DIGITAL CLASSICS ONLINE

Opera Graeca Adnotata: Building a 40M+ Token Multilayer
Corpus for Ancient Greek

Giuseppe G. A. Celano

Abstract: In this article, the beta version 0.2.0 of Opera Graeca Adnotata (OGA), the largest open ac-
cess multilayer corpus for Ancient Greek (AG), is presented. OGA consists of 1,999 literary works and
40M+ tokens sourced from the canonical-greekLit, First1KGreek, and PatristicTextArchive GitHub re-
positories, which together host AG texts ranging from approximately 900 BCE to 1400 CE. The texts
have been enriched with nine annotation layers: (i) tokenization; (ii) sentence segmentation; (iii) lem-
matization; (iv) morphology; (v) dependency structure; (vi) dependency function; (vii) IPA transcription;
(viii) composition date; and (ix) CTS structure. The layers are described by highlighting the main tech-
nical and annotation-related issues encountered. The corpus is released in the standoff formats
PAULA XML and its derivative LAULA XML and is queryable online through ANNIS.

1. Introduction!

Multilayer corpora contain a variety of annotations modelled as independent layers. Unlike corpora
with inline annotations, multilayer corpora have the unique advantage of scalability, as a potentially
infinite number of annotation layers can be added using a standoff approach, where layers are inter-
connected through references to base texts in a graph structure.” An example of an open access mul-
tilayer corpus for a modern language is the National Corpus of Polish,’ which is encoded in a standoff
format according to the P5 TEI formalism: Polish texts mostly sourced from newspapers and
magazines are tokenized, sentence-segmented, and annotated for morphosyntax, named entities, and
word sense disambiguation.

A number of historical language corpora have also been annotated with different layers of linguistic in-
formation, such as Coptic Scriptorium* and RIDGES Herbology,” which are both provided in standoff
PAULA XML. RIDGES Herbology, for example, contains German herbal texts ranging from 1478 to
1870, annotated with three different transcription layers, namely a diplomatic one, which is the closest
to the original text, and two normalization layers called ‘clean’ and ‘norm’, respectively: the former
aims to address the issue of a few character variations of the diplomatic transcription, while the latter

1 Acknowledgements: This work has been supported by the German Research Foundation (DFG project number
408121292).

2 While Zeldes (2018) proposes a definition of ‘multilayer’ with reference to independent annotation types, I adopt a
definition where independence simply refers to formally separate standoff annotation layers, regardless of how content-
wise independent layers are.

3 Przepiorkowski et al. (2011).
4 Schroeder / Zeldes (2016).
5 Odebrecht et al. (2017).
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offers a higher-level normalization according to the principles of modern German orthography. Be-
sides morphosyntactic annotation, it is noteworthy that the standoff nature of the RIDGES corpus al-
lows the addition of, for example, lexical layers, such as the one specifying a token’s language (e.g.,
whether it is German or Latin) and the one containing a person’s full name, both of which would be
difficult to add to syntactic annotation inline.

In the present article, I describe the beta version 0.2.0 of Opera Graeca Adnotata (OGA),® a multilayer
corpus for Ancient Greek (AG),” focusing on its design as well as the technical and annotation-related
issues encountered while working with a large dataset consisting of 1,999 texts and 40,105,221 tokens,
which is currently by far the largest open access annotated corpus for AG.®

The paper is organized as follows: in Section 2, related work is presented, while Section 3 introduces
the standoff formalism of PAULA XML and its derivative LAULA XML. Section 4 and its subsec-
tions describe the original texts (Section 4.1) and the annotation layers: tokenization (Section 4.2);
sentence segmentation (Section 4.3); morphosyntax and lemmatization (Section 4.4); IPA transcription
(Section 4.5); composition date (Section 4.6); and Canonical Text Services (CTS) structure (Section
4.7). Section 5 concludes the article with a brief summary and final remarks.

2. Related Work

There are a few noteworthy corpora of literary AG works. Thesaurus Linguae Graecae’ is the largest
non-open access corpus for AG (110M+ words); its texts are accessible only via a query interface with
limited functionality, primarily supporting word form and lemma search. The open access counterpart
of TLG is represented by Perseus Digital Library (PDL)" and its derivative Scaife Viewer (SV),"
whose collection of literary AG texts largely coincides with that of OGA: both websites aim to offer a
reading environment for literary texts (with limited search capability). PhiloLogic4'" and Diogenes"—
which are based (also) on the texts of PDL/SV—are also open access resources designed as reading en-
vironments, with integration of morphological and lexical information. eAQUA"™ offers a number of
tools to extract information from classical texts. A pioneering corpus for fragmentary authors is Digital

5

Fragmenta Historicorum Graecorum:" it provides the texts of 636 fragmentary Greek historians,

along with their translations and commentaries, all of which can be searched for word forms.

Among the ever-growing number of open access resources, treebanks, such as the Ancient Greek De-
pendency Treebank (AGDT),'® are particularly worth mentioning, as they contain a variety of texts

6 A previous release, OGA v0.1.0, is available on Zenodo at https://doi.org/10.5281/zenodo.8158675 (last access
11.07.2025) and is described in the preprint Celano (2024a), on which the present paper is based.

7  Celano (2024b).

8  The data is available on Zenodo at https://doi.org/10.5281/zenodo.14206061 (last access 11.07.2025) and can be queried
online at https://annis.varro.informatik.uni-leipzig.de (last access 11.07.2025). Note that this latter website hosts the
latest version of the corpus, which is meant to change over time as new releases become available.

9  https://stephanus.tlg.uci.edu (last access 11.07.2025).

10 https://www.perseus.tufts.edu/hopper (last access 11.07.2025). The website is a legacy one, the work continuing on the
SV.

11 https://scaife.perseus.org (last access 11.07.2025).

12 https://perseus.uchicago.edu (last access 11.07.2025).

13 https://d.iogen.es (last access 11.07.2025).

14  http://www.eaqua.net (last access 20.01.2026).

15  https://www.dthg-project.org (last access 11.07.2025); Berti (2021).

16 See Celano (2019) for an overview of existing treebanks.

Celano: Opera Graeca Adnotata DCO 12,2 (2026), 47


https://doi.org/10.5281/zenodo.8158675
https://www.dfhg-project.org/
http://www.eaqua.net/
https://d.iogen.es/
https://perseus.uchicago.edu/
https://scaife.perseus.org/
https://www.perseus.tufts.edu/hopper
https://stephanus.tlg.uci.edu/
https://annis.varro.informatik.uni-leipzig.de/
https://doi.org/10.5281/zenodo.14206061

Digital Classics Online

manually annotated for morphosyntax, which many other resources, including OG4, rely on. The Di-
orisis corpus'’ offers lemmatization and morphological analyses of 820 texts and 10M+ tokens.'® More
recently, the GLAUx project aims to provide a larger morphosyntactically and semantically annotated
corpus, i.e., the GLAUx corpus:" the latest version®® consists of 20M+ morphosyntactically annotated
tokens.”!' The above-mentioned annotated corpora share the characteristic of being encoded in a pro-
ject-specific format, which is meant to provide consumable, but hardly extensible, data.

3. The Formats: Paula XML and LAULA XML

PAULA XML (Potsdamer AUstauschformat Linguistischer Annotationen) is an established open ac-
cess standoff format for linguistic annotation,” which was inspired by LAF (Linguistic Annotation
Framework).”

In PAULA XML, a base text is directly or indirectly referenced by identifiers contained in annotation
layers, each of which is stored in a separate file.** Altogether, the files form an acyclic graph. A base
text embeds the transcription of an original text within a shallow XML structure, so that it can typic-
ally be referenced by at least one annotation layer, i.e., the tokenization layer, which identifies tokens
by referencing character offsets. Each thus identified token is associated with an ID, which can in turn
be referenced in other annotation layers.

17 https://doi.org/10.6084/m9.figshare.6187256.v1 (last access 11.07.2025). Diorisis does not seem to be a currently main-
tained resource.

18 Vatri / McGillivray (2018).
19 Keersmaekers (2021).

20 https://glaux.be/; https://github.com/alekkeersmackers/glaux (last access 11.07.2025).

21 More recently, an attempt to annotate Greek Papyri is detailed in Keersmaekers / Van Hal (2024).

22 https://github.com/korpling/paula-xml (last access 11.07.2025).

23 https://www.iso.org/standard/37326.html (last access 11.07.2025).

24 Standoff annotation is typically performed by using separate files for each annotation layer, and indeed, this is the
PAULA XML model. However, it is to be noted that standoff annotation is primarily defined by a referencing mechan-
ism keeping markup data and text to markup separate, without this necessarily implying separation in different files.
However, for scalability purposes, separate files are typically used.
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Fig. 1: Standoff annotation layers in PAULA XML.

As shown in fig. 1, the XPointer expressions within the tokenization layer reference the base text by
specifying the start offset of a token — numbering starts with 1 and not 0 — and its length. The XPointer
expressions are associated with IDs, which can then be used, for example, in the morphological layer
to associate each of them with the corresponding morphological annotation contained in the value
attribute.

Such a model has the advantage of offering an elegant solution to the issue of overlapping markup. For
example, a layer for prosody annotation could reference tokens that differ from morphosyntactic
tokens. Ensuring that different tokenization layers reference the same base text guarantees that their
schemes can be compared.

Currently, OGA contains the following annotation layers: (i) tokenization; (ii) sentence segmentation;*
(iii) lemmatization; (iv) morphology; (v) dependency structure; (vi) dependency function; (vii) IPA
transcription; (viii) composition date; and (ix) CTS structure.

Notably, PAULA XML requires a base text to be inserted in the <body> element of an XML file,
without any XML markup within it. PAULA XML is part of a set of technologies developed for an-
notation of multilayer corpora, which includes ANNIS,*® a query engine, and its related technologies:
Salt, a meta model for manipulating linguistic data, Pepper,” a converter between different annotation
formats, and Hexatomic, an annotation editor.

One disadvantage of PAULA XML is that the size of a corpus tends to grow significantly as new texts
and/or annotation layers are added. For example, the directory containing the PAULA XML files of
OGA 0.2.0 is as large as about 23GB (unzipped). For this reason, OGA files are processed using a
lighter and more efficient XML structure, called LAULA XML (Leipziger AUstauschformat Lin-
guistischer Annotationen), which retains the logic of PAULA XML, but its repeating element and at-
tribute names are shortened to one character (e.g., <mark> becomes <m> and <feature> <f>);
moreover, information that in PAULA XML can only be added inside XML comments is conveniently
encoded, in LAULA XML, within XML attributes, whose contents can typically be processed by
XPath parsers much more efficiently.

25 As explained below, this layer is available in LAULA XML, but not in PAULA XML.
26 Krause / Zeldes (2014); https://corpus-tools.org/annis (last access 11.07.2025).

27 https://corpus-tools.org/pepper (last access 11.07.2025).
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More importantly, LAULA XML allows original TEI XML files to be directly referenced, without the
need of modifying texts, a particularly convenient property for corpora such as OGA, whose main
texts consist solely of TEI XML files, sometimes with heavy paratext markup. This means that, for ex-
ample, if there is an interest in connecting tokens to the critical apparatus encoded in original files,
LAULA XML—but not PAULA XML—supports this. A sentence segmentation layer is also provided
in LAULA XML, but not in PAULA XML, in that the latter is used for conversion into relANNIS, the
file format for ANNIS, which only allows token- and text-based queries.

4. The OGA Pipeline

Due to the high number of texts and annotation layers to process, OGA is created automatically with
minimal human inspection: it is the output of several scripts, whose content is summarized in the fol-
lowing subsections. Because of its large size, the corpus, a few related resources, and its documenta-
tion are made available on Zenodo;® for the latest updates, the reader is referred to the associated Git-
Hub repository.”

Opera Graeca Adnotata Pipeline

NFC text extraction multilayer
curated texts B and .
normalization P annotation

tokenization

release

texts from the GitHub texts are extracted from annotation layers are data are released in the
repositories TEI documents and machine PAULA/LAULA XML and
canonical-greekLit, tokenized with a learning-generated or relANNIS formats
First1lKGreek, and rule-based approach come from manually

PatristicTextArchive annotated files

Fig. 2: Pipeline for the creation of OGA.

4.1. The Texts

The main texts of OGA 0.2.0 are sourced from three independently managed GitHub repositories: (i)
canonical-greekLit;® (ii) FirstlKGreek;' and (iii) PatristicTextArchive.”* While the first repository
contains Classical Greek literary texts, which mostly coincide with the ones available in PDL 4.0, the
second one aims to complement canonical-greekLit by adding one edition of any Greek literary work
composed until about 250 CE. PatristicTextArchive is a more recent effort, which aims to create digital
critical editions of patristic texts.

Since at least 2017, the texts in canonical-greekLit and Firstl KGreek have been edited actively for
correction of OCR errors and, more in general, compliance with more recent standards. In particular,
there has been an ongoing effort to transition older XML files into EpiDoc P5 TEI XML files and

28 https://doi.org/10.5281/zenodo.14206061 (last access 11.07.2025).

29  https:/github.com/OperaGraecaAdnotata/ OGA (last access 11.07.2025).

30 https://github.com/PerseusDL/canonical-greekLit (last access 11.07.2025).

31 https://github.com/OpenGreek AndLatin/First1 KGreek (last access 11.07.2025).

32 https://github.com/PatristicTextArchive (last access 11.07.2025).

33 https://www.perseus.tufts.edu/hopper (last access 11.07.2025).
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provide each text with CTS structure. New releases of both repositories are issued on a frequent basis.
PatristicTextArchive encodes texts in TEI XML files with the specification of the same CTS structure
found in canonical-greekLit and First]lKGreek. Of the texts of these repositories, OGA 0.2.0 contains
1,999, with a total of 40M+ tokens. OGA is conceived in such a way that, when new releases of the
above-mentioned repositories become available, the corpus, along with its annotation layers, can be re-
built from scratch, so as to incorporate newly added or modified texts.

It is to be noted that, to the best of my knowledge, an evaluation of the accuracy of the digitized texts
(especially those in canonical-greekLit and First1KGreek) is still lacking.** While the digitized texts,
in general, seem to represent the main texts of the original print editions accurately,® there still are
various errors and inconsistencies that are going to affect tokenization and sentence segmentation (see
section 4.2).

Although correction of the original texts is outside the scope of OGA, some automatic encoding nor-
malization can be performed. More precisely, NFC normalization is applied to address the issue of
characters such as ‘epsilon with an acute accent’, which can be encoded as the Unicode codepoint
U+03AD or U+1F73, the former being in the “Greek and Coptic” chart, while the latter in the ‘Greek
Extended’ one: only the codepoint U+03AD is, however, the NFC-normalized codepoint, and there-
fore NFC normalization ensures uniform encoding of this character.

4.2. Text Extraction and Tokenization

Since the original texts are encoded as TEI XML texts, preprocessing is needed to separate the text of
a work, which annotation layers reference, from its paratext, which is not annotated.*® This is a non-
trivial task with heavily marked-up literary texts, because the distinction between (main) text and para-
text is signalled in TEI documents via use of many different XML elements that serve different func-
tions.

For example, the element <note>, as the name itself suggests, contains a note, and therefore its con-
tent can be safely identified as paratext. Similarly, the contents of elements such as <app> and
<bibl> can be discarded, in that they unambiguously identify paratext related to critical apparatus
and bibliography, respectively.

The content of other TEI elements is, however, part of a text: for example, <foreign> contains a for-
eign language term, while <add> signals a text addition by an editor, which should arguably be con-
sidered as part of the main text.

In a few cases, the semantics, and consequently the structure, of a TEI element are complex. For ex-
ample, <choice> presents a number of alternative readings for a specific passage: it can contain
<sic> to highlight a certain word form whose correction is given in its sibling element <corr>; or it
can contain the sibling elements <abbr> and <expan> for an abbreviation and its expansion, respect-
ively.

After a main text has been extracted, a rule-based tokenization is applied to it, as there is almost a one-
to-one correspondence between graphic words and morphosyntactic tokens in AG. The most notable
exception to this occurs in the case of a few conjunctions,’” such as 008¢, and crasis, i.e., the phonolo-
gical phenomenon whereby two words can be univerbated: for example, the word xéxeivog consists of

34 An attempt to evaluate OCR for Ancient Greek is documented in Boschetti et al. (2009).
35 However, accuracy seems to greatly vary from text to text.

36 Currently, a way to keep a reference to paratext in PAULA XML would be to convert paratext TEI elements into annota-
tion layers, as in the GUM corpus (see Zeldes [2017]). However, this solution turns out to be cumbersome, especially for
heavily marked-up files. This issue does not arise in LAULA XML, however, in that the tokenization layer references an
original file.
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the words xai (‘and’) and éxeivog (‘that’): since they belong to different POS, they need to be separ-
ated in a morphosyntactic tokenization scheme.

Luckily, most cases of crasis can be unambiguously identified because of the punctuation mark
‘coronis’ (i.e., the Unicode codepoint COMBINING COMMA ABOVE, U+0313) placed on a non-ini-
tial vowel. On the basis of this formal criterion, the texts were searched for words with a coronis and a
list of them, which is also made available in the OGA release, was compiled and used for tokenization.
Cases where a coronis is more difficult to identify, as when a smooth breathing is on a word-initial
vowel, were left untreated.

On a preliminary test based on 38,710 tokens from 2,234 sentences randomly selected from all texts in
0G4, 281 erroneous tokens were found (i.e., error rate of about 0.0073): however, all tokenization er-
rors except one®® were due to OCR/encoding errors in the original texts: for example, paratext content
is sometimes encoded as text or tokens contain wrong characters or missing accents.

Notably, XPointer expressions in a PAULA XML tokenization layer reference a base text that only
consists of a long string contained in a <body> element (see fig. 1), in that no XML markup is allowed
in it; on the other hand, since base texts in LAULA XML coincide with the original TEI XML texts,
tokenization layers can reference tokens conveniently through XPath expressions following CTS
structures.

4.3. Sentence Segmentation

Similarly to tokenization, sentence segmentation is achieved in OGA through a rule-based approach.
In fact, sentence boundaries are regularly signalled in modern editions of AG texts by the period, semi-
colon, and middle dot punctuation marks.

The algorithm also addresses the issue of use of parentheses — mostly of editorial meaning — in con-
junction with other sentence-final punctuation marks, in that their order is not standardized, but usu-
ally follows a modern language’s style rules. It has been found that 9 sentences out of 2,234 (i.e., error
rate of about 0.0040) are wrongly segmented because of OCR errors in the original texts.

The sentence segmentation layer is made available only in LAULA XML; as appears in Section 3,
PAULA XML is used as a serialization format for conversion into relANNIS, i.e., the file format for
ANNIS, which displays and queries annotations without the help of sentence boundaries.

4.4. Morphosyntactic Annotation and Lemmatization

The morphosyntactic annotation in OGA4 0.2.0 is performed automatically using Trankit.* Trankit is a
transformer-based parser, which, relying on the pretrained model XLM-RoBERTa, proved to deliver
state-of-the art results for UD treebanks.* Moreover, it is very time-efficient because only the weights
of a few layers are trained, while all the others remain fixed.

Trankit delivered the best results for AG (see tab. 1) when compared to three other parsers,* i.e., a
baseline LSTM-based parser with randomly initialized character embeddings called Dithrax, and two
parsers updating the token embeddings provided by GreBERTa and PhilBERTa,* respectively.

37 The list of them can be found at https:/github.com/OperaGraecaAdnotata/OGA (last access 11.07.2025), subdirectory
tokenize.

38 A RIGHT SINGLE QUOTATION MARK used to mean elision is separated from the preceding token.
39 Nguyen et al. (2021).

40 https:/trankit.readthedocs.io/en/latest/performance.html (last access 11.07.2025).

41 See Celano (2025) for the detailed analysis of the comparison of the parsers as well as lemmatizers.

42 Riemenschneider / Frank (2023).
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Lemmatization was performed using GreTa, an encoder-decoder transformer, which resulted in the
best performing model (see Tab. 1), when compared to Dithrax and PhilTa.*

POS XPOS Feats AllTags UAS LAS Lemmata
96.41 91.90 94.77 91.56 82.60 77.10 91.41

Tab. 1: F1 Scores for the Trankit parser and the GreTa lemmatizer.

Trankit and GreTa were trained on (i) the AGDT v2.1,* (ii) the Gorman Trees,* and (iii) the Pedalion
Trees.* All these treebanks adopt the same annotation scheme (i.e., the AGDT one) and altogether
constitute by far the largest morphosyntactically annotated corpus for AG (1.2M+ tokens). Since the
corpus comprised texts of different genre and age (from approximately 900 BCE to 400 CE), the
Trankit and GreTa models*’ are expected to be able to generalize much better than other existing mod-
els, such as, for example, the ones trained on UD treebanks, whose sizes are much smaller — the token
count for the UD Perseus Treebank plus the UD PROIEL treebank is about 416K tokens.

Although all the above-mentioned treebanks follow the same annotation scheme, their texts, which
were annotated by many different annotators, needed to be made consistent internally, among them-
selves, and compliant with the OGA tokenization scheme. All treebank fields, such as word form,
lemma, POS, etc., required a non-trivial normalization because of some clearly erroneous or null val-
ues. All apostrophe-looking characters were converted into MODIFIER LETTER APOSTROPHE
(U+02BC). Some tokens, such as the coordinate conjunctions ovd¢ and gite, were tokenized. Sen-
tences with syntactic cycles were corrected or deleted.*®

The AGDT annotation scheme derives from that of the Prague Dependency Treebank® (Haji¢ et al.,
2018) and consists of four annotation layers: (i) morphological layer; (ii) lemma layer; (iii) depend-
ency structure layer; and (iv) dependency function layer. The morphological annotation is represented
as a 9-character string, where the first character is the part of speech of a token and the remaining
characters its morphological features. The lemma annotation refers to the dictionary entry for a token:
notably, the AGDT annotation scheme follows the convention of representing lemmata as single word
forms, even if, in traditional grammar, lemmata consist of more word forms, which describe a token
more accurately: for example, a lemma for a noun in an AG dictionary consists not only of its nomin-
ative form, as in the AGDT, but also of its genitive, which conveys relevant information about its de-
clension.

The syntactic annotation follows a dependency formalism, which consists in the identification of dir-
ected relations between a head token and its dependent tokens — a head token can have more than one
dependent, but not vice versa. When considered together, all relations form a directed acyclic graph,
more commonly described as an (upside-down) syntactic tree. Each syntactic dependency is also typed
with a syntactic label expressing the function a dependent has with reference to its head (e.g., subject
or attribute). Dependency grammar formalism is quite popular in computational linguistics because it
represents a balanced trade-off between syntactic analysis precision and annotation feasibility. De-

43 Riemenschneider / Frank (2023).

44  https://github.com/PerseusDL/treebank data (last access 11.07.2025).

45 https://github.com/vgorman1/Greek-Dependency-Trees (last access 11.07.2025); Gorman (2020).

46 https://github.com/perseids-publications/pedalion-trees (last access 11.07.2025).

47 https://git.informatik.uni-leipzig.de/celano subdirectories morphosyntactic parser for OGA and
lemmatizer for OGA (last access 11.07.2025).

48 See Celano (2025) for more details.
49 Hajic et al. (2018).
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scribing the many details of the syntactic annotation is outside the scope of the article: the reader is re-
ferred for them to Celano (2019) and the annotation guidelines.*

4.5. The IPA Transcription Layer

OGA contains an experimental [PA transcription layer (for tokens). IPA transcription allows querying
the prosodic structure of AG, which could be enormously beneficial to studies on AG poetry or prose
rhythm.

The annotation is the output of a ByT5 model trained on Wiktionary lemmata,’" achieving an accuracy
of 0.83 in producing correct IPA transcriptions. The training dataset contained both AG and Latin IPA
transcriptions. Wiktionary provides IPA transcriptions corresponding to different historical periods:
OGA currently provides the ‘5™ century BCE Attic’ pronunciation for AG and the ‘Classical Latin’ one
for Latin. For example, the word aBpdg corresponds to the IPA transcription /ha.brés/, while the word
dacbeic to /a.as.thé:s/.

It is to be noted that, while AG orthography easily allows conversion to IPA transcriptions of many
graphemes (because of one-to-one correspondences), this does not hold true for a few more complex
cases: for example, the length of the vowel a is not marked, and more complex rules are needed to
treat the conversion of diphthongs such as 1. Moreover, identification of syllable division, which is
marked by full stops in the IPA transcriptions above, is not a trivial task. For all these reasons, the task
was approached using machine learning rather than a rule-based method.

4.6. The Composition Date Layer

Being able to identify when a text was composed is of crucial importance for query purposes. For this
reason, texts in OGA were annotated for estimated composition dates. As is well known, the chrono-
logy of ancient works cannot always be precisely determined. Sometimes, a composition date is highly
disputed or unknown, and this represents a modelling issue. To address this, composition dates were
annotated by one student expert in AG literature following academic reference works or Wikipedia:
since different modern authors can suggest different dates, the chosen dates have been documented
with their sources,™ so that querying of the corpus and future changes or corrections can be facilit-
ated.”

4.7. The CTS Structure Layer

CTS structure generally refers to a hierarchical citation system used by the CTS protocol to retrieve
passages from a literary work by means of URNs,** which include identifiers for an author, work, edi-
tion, and passage.

In reference to the annotation layer, however, the phrase ‘CTS structure’ is used with a narrower
scope, indicating passage tags assigned to tokens. For example, since Herodotus’ Histories are divided
into books, chapters, and sections, a CTS structure tag provides each token of this work with the num-
ber of the book, chapter, and section it belongs to.

50 https://github.com/PerseusDL/trecbank _data, subdirectories v1/greek/docs and AGDT2/guidelines (last access
11.07.2025).

51 https://git.informatik.uni-leipzig.de/celano, subdirectory ipa_transcription for OGA (last access 11.07.2025).

52 https://github.com/OperaGraecaAdnotata/OGA, subdirectory work chronology (last access 11.07.2025).

53 The addition of composition dates represented a complex modelling problem also because ANNIS does not currently
support data types such as numbers or dates; see more details at https://github.com/OperaGraecaAdnotata/ OGA, subdir-
ectory query (last access 11.07.2025).

54 Blackwell / Smith (2020).
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Indeed, OGA base texts are based only on those TEI XML texts containing a <refsDecl n="CTS">
element (within the <encodingDesc> element), in which an XPath expression is provided for the
identification of work divisions. For example, in the file t1g1600.t1g001.perseus-grc2.xml
(corresponding to Flavii Philostrati Opera, Vol. 2), the following XPath expression is given:

/tei: TEl/tei:text/tei:body/tei:div/tei:div[@n="$1"]/tei:div[@n="$2"]

The variables $1 and $2 stand for the numbers of, respectively, the first and second kinds of division
(the <div> elements), which, in this case, correspond to “book” and “chapter”—the names of these di-
visions are specified within a <refsDecl> element.

The importance of the CTS citation layer for philological, historical, and linguistic studies cannot be
overstated, considering how heavily they rely on the network of references made possible through
such a passage numbering system.

5. Conclusion

In this paper, the architecture of the beta version 0.2.0 of the OGA corpus was presented. The base
texts and their nine annotation layers have been described: (i) tokenization; (ii) sentence segmentation;
(ii1) lemmatization; (iv) morphology; (v) dependency structure; (vi) dependency function; (vii) IPA
transcription; (viii) composition date; and (ix) CTS structure. The layers are serialized as standoff
PAULA XML and standoff LAULA XML and can be queried online through ANNIS.*

0G4 is generated automatically through a series of scripts, which can be re-executed to reproduce it or
update it, if its base texts, which derive from independently managed GitHub repositories, change or
new texts are added.

Base texts in OGA are extracted from original TEI XML files, in which text is encoded together with
paratext, and tokenized into morphosyntactic tokens with a rule-based system. The corpus presents a
morphosyntactic annotation and lemmatization based on models trained on treebank data: a significant
challenge was ensuring that the tokenization schemes of treebank texts and OGA base texts matched as
closely as possible. The corpus is enriched with an experimental IPA transcription layer based on a
ByTS5 model trained on Wiktionary data and with a composition date layer that associates each work
with an estimated composition date based on manual annotation. Finally, since all original TEI XML
files specify the internal structure of a work, OGA comprises an annotation layer that allows retrieval
of passages following a canonical citation scheme (CTS structure layer).

Building a multilayer corpus is challenging because a number of issues arise that do not have definit-
ive answers. For example, identification of what counts as text and what counts as paratext is not al-
ways clear-cut (for example, should the title of a work be considered as text?), and annotation
schemes, including the tokenization one, are questionable on many points. This holds particularly true
when annotation is applied to texts belonging to very different ages and genres.

It is also difficult to guarantee consistency at any level: the quality of the original texts, some of which
still contain many errors, significantly impacts the quality of annotation layers. Similarly, trying to
train models on data that are as similar to the OGA ones as possible requires intense normalization
work and extensive manual annotation effort. Evaluating annotation quality on such a large corpus as
OGA is also arduous, and more work is needed in the future.

55 https://annis.varro.informatik.uni-leipzig.de (last access 11.07.2025).

56 The choice has an impact on how the final text is represented and can be annotated.
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Finally, it is important to note that annotation modeling choices are also dependent on the technologies
and standards available: OGA adopts PAULA XML, a de facto standard standoff format, which
provides a number of advantages, including the possibility of making the data easily queryable
through ANNIS. As noted above, however, a few issues with PAULA XML arise in terms of efficient
parsing, which are bound to be exacerbated as the size of the corpus increases.

For all of these reasons, a multilayer corpus should be considered work in progress, continuously
evolving with the addition of new texts, more accurate annotations, and the adoption of new technolo-
gies and standards.
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List of Abbreviations

AG Ancient Greek

AGDT Ancient Greek Dependency Treebank
CTS Canonical Text Services

OGA  Opera Graeca Adnotata

PDL Perseus Digital Library

SV Scaife Viewer

TLG Thesaurus Linguae Graecae

Sources

Online Sources

https://corpus-tools.org/annis (last access 11.07.2025).

https://corpus-tools.org/pepper (last access 11.07.2025).

https://github.com/alekkeersmaekers/glaux (last access 11.07.2025).

https://github.com/korpling/paula-xml (last access 11.07.2025).
https://github.com/OpenGreekAndLatin/First] KGreek (last access 11.07.2025).
https://github.com/OperaGraecaAdnotata/OGA (last access 11.07.2025).

https://github.com/PatristicTextArchive (last access 11.07.2025).

https://github.com/vgorman1/Greek-Dependency-Trees (last access 11.07.2025).

https://github.com/perseids-publications/pedalion-trees (last access 11.07.2025).

https://github.com/PerseusDL/canonical-greekLit (last access 11.07.2025).
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https://www.dfhg-project.org (last access 11.07.2025).

https://www.iso.org/standard/37326.html (last access 11.07.2025).

Digital Corpora
ANNIS = https://annis.varro.informatik.uni-leipzig.de (last access 11.07.2025).

Diogenes = https://d.iogen.es (last access 11.07.2025).

Diorisis = https://doi.org/10.6084/m9.figshare.6187256.v1 (last access 11.07.2025).

Opera Graeca Adnotata v0.1.0 = https://doi.org/10.5281/zenodo.8158675 (last access 11.07.2025).
Opera Graeca Adnotata v0.2.0 = https://doi.org/10.5281/zenodo.14206061 (last access 11.07.2025).

GLAUX = https://glaux.be/ (last access 11.07.2025).

Perseus Digital Library = https://www.perseus.tufts.edu/hopper (last access 11.07.2025).
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Philologic4 = https://perseus.uchicago.edu (last access 11.07.2025).

Scaife Viewer = https://scaife.perseus.org (last access 11.07.2025).

Thesaurus Linguae Graecae = https://stephanus.tlg.uci.edu (last access 11.07.2025).
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Automatic Annotation of Nomina Sacra

Carina Geldhauser

Abstract: Nomina sacra are a specific kind of named entities appearing in biblical manuscripts. Due to
the large amount of biblical manuscripts, many questions about nomina sacra could not be answered
to the present time. In order to use the methods of Digital Humanities for research questions on nom-
ina sacra, they need to be consistently and accurately annotated. We report on our recent efforts on
combining Handwritten Text Recognition (HTR) with annotation for biblical manuscripts written in
Greek majuscule script. We reflect on the lessons learned from this work, especially on the technical
aspects such as the available NER algorithms for classical languages, the performance of machine-
learning based tools in comparison to rule-based annotation algorithms. We also discuss the pro’s and
con’s of the approach we chose in our work.

Nomina sacra

A big part of the work in creating digital editions of ancient text is the standardised annotation of rel-
evant features in the text. Which features are ‘relevant’ depends on the scope of the edition, the nature
of the text and its linguistic features. Often, proper names are a relevant category, and this work deals
with the annotation of a very specific class of proper names, the so-called nomina sacra.

A nomen sacrum is an abbreviation of a specific name or word carrying a meaning (e.g. The Spirit)
that appears systematically in manuscripts of the Bible, most prominently in Greek manuscripts, some
as old as Papyrus Bodmer 11 (known as P66). It is characterised by an overline bar spanning two or
more letters from the original word, for example ®X for ®&bg.

The origin of nomina sacra as a scribal practice is not totally clarified as of today. Ludwig Traube,
who coined the usage of nomina sacra as a technical term in his 1907 monograph,' conjectured the
origin of nomina sacra in Hellenistic Judaism and their usage of the Tetragramm JHWH, but the cur-
rent hypothesis is that nomina sacra are a characteristic Christian phenomenon.”

Nomina sacra as a phenomenon in Biblical manuscripts has been described by many scholars, and a
number of theories on their origin and usage were developed. Within the manuscripts that were invest-
igated by theologians, abbreviation by contraction, meaning that the first and last letter (at least) of
each word are used, prevails. However, especially in earlier manuscripts,’ we also find the alternate
practice of abbreviation by suspension, meaning that the initial two letters of the word are used. We
may, at the moment, only speculate on the prevalence of abbreviation by contraction — it certainly was
of advantage as it indicated the case of the abbreviated noun.

1 Traube (1907).

2 Hurtado (2017), 127 even uses the variations in spelling (contraction, suspension, or mixed abbreviation) as evidence for
this hypothesis.

3 For example, Jesus Christ is abbreviated as /H XP in the opening verses of Revelation in P18.
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The current hypothesis is that nomina sacra were not merely used to save space, but as an act of rever-
ence,* evidenced by the observation that nomina sacra were sometimes used to distinguish between
‘mundane’ and ‘sacred’ usages of the same word (e.g., spirit vs The Spirit), and employed even when
other common abbreviations were not used.

The picture is yet not so simple as the observations mentioned above do not hold for all manuscripts,
and there are different abbreviated forms used for the same word in different manuscripts. Moreover,
there were different ways that scribes used to deal with the Hebrew tetragrammaton JHWH, spanning
from unabbreviated forms in the Greek text to the peculiar double zeta with a horizontal line through
the middle in the Septuagint manuscript Papyrus Oxyrhynchus 1007.

Methods of Digital Humanities could help to shed further light into the usage of nomina sacra, to bol-
ster or to reject the above-mentioned hypotheses, and to help getting new insight. For this, we need a
reliable way to mark/annotate nomina sacra within a (digitalised or) transcribed text — which motiv-
ated our work.

The Annotation Problem for Greek Manuscripts

Naively, one might believe that all questions regarding nomina sacra, as a particular case of Named
Entity Recognition (NER), might be solved within minutes. Indeed, for modern high-resource lan-
guages, named entity recognition and other Natural Language Processing (NLP) tools have been suc-
cessfully used to annotate texts, allowing authors to explore huge datasets through statistical methods.

However, scholars in Classics and Biblical Theology have a harder life here, as Ancient Greek is, from
the Machine Learning point of view, a low-resource language.® Not because there would not exist
enough literary texts, prosaic and poetic, in Greek language — far from it! However, there exist few and
mainly’ quite small annotated text corpora that can be used as training sets for data-hungry ML mod-
els.

Furthermore, there might not even exist reliable digitalisations of the texts that one intends to annotate.
Sometimes, but not always, a digitalisation can be generated quickly through readily available soft-
ware such as transcribus and escriptorium. In general, we need to be cautious when dealing with ma-
nuscripts®, as often, the automatic post-processing step removes diacritics or hyphens, meaning a sig-
nificant piece of information is lost.

Another cause of trouble arises when using readily digitised texts from different sources in one data-
set: first, different OCR software supply different output formats, and unification might be difficult or
prone to create errors in many instances of the dataset. Also, copyright or licensing restrictions are a
big obstacle in gathering available datasets for training of NLP tools.

Second, even if technical obstacles are overcome, the ML model might still pick up on specific, tech-
nical cues such as encodings and output file characteristics, instead of textual cues. Some even have
problems with punctuation signs.” Furthermore, the heterogeneity in encoding causes current ML tools

See, e.g. Hurtado (2017), 100, 104-106.
Wilkinson (2015), 55.
See e.g. Kostkan et al. (2023), 128.

~N Y v b

The recent Opera Graeca Adnotata by Celano (2024) could be a gamechanger here for certain applications (not nomina
sacra).

8  See Geldhauser / Malyshev (2024).

9 Vatri / McGillivray (2020), 189 reported that GLEM was unable to identify a word followed by a punctuation mark as
equal to the same form in the middle of a sentence.
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to fail. It is known'® that features characteristic of a philological, palacographical, or diplomatic edi-
tion, such as special characters, textual gaps, abbreviations, headlines, and orthographic redundancy
may “confuse” the algorithm or at least present additional degrees of freedom that create the need for a
much larger training dataset in order to be classified as noise in the training data. Clearing these fea-
tures from the dataset, or to diminish it by automatic and manual cleaning, may help to resolve the is-
sue, but may also remove important cues like the overline bar characterising a nomen sacrum. Specific
to Greek texts, let us mention the apostrophe issue that greCy developer J. Myerston remarked in his
readme file:

“Unfortunately, there is no consensus among the different internet projects that offer ancient
Greek texts about how to represent the Ancient Greek apostrophe. Modern Greek simply uses
the regular apostrophe, but ancient texts available in Perseus and Perseus under Philologic use
various unicode characters for the apostrophe. Instead of the apostrophe, we find the Greek
koronis, modifier letter apostrophe, and right single quotation mark. Provisionally, I have opted
to use modifier letter apostrophe in the corpus with which I trained the models. This means, that
if you want the greCy models to properly handle the apostrophe you have to make sure that the
Ancient Greek texts that you are processing use the modifier letter apostrophe > (U+02BC). Oth-
erwise the models will fail to lemmatize and tag some words in your texts that ends with an

995 11

‘apostrophe’”.

Named Entity Recognition for Classical Languages: Progress and
Challenges

Named Entity Recognition is a task that grew out of the more general task of information extraction
since the 1990s. Initially, handcrafted rule-based algorithms were used, but later machine-learning
techniques became more and more popular. Nowadays Natural Language Processing (NLP) models
such as NER are everywhere, and advertised with amazing performance. However, users of these tech-
nology observe that as soon as an off-the-shelf algorithm is applied to ‘the real world’, performance
drops.'* The reason for this problem is the training of NLP algorithms on a very specific, standard
dataset, or basically a limited set of canonical varieties of it, used as benchmark corpora. So, essen -
tially all NLP models are trained on English newswire. Real world data differs radically from the
benchmarks, and although “any domain can be reasonably supported, porting a system to a new do-
main or textual genre remains a major challenge”."® Constructing a robust model requires finding a
technical and intellectual compromise between collecting sufficiently varied data and avoiding ex-
treme training on some similar structures.'

10 See, e.g., Chastang et al. (2021), paragraph 73.

11 See https://github.com/jmyerston/greCy?tab=readme-ov-file (last access 28.07.2025).
12 Plank (2016a), 1; Nadeau / Sekine (2007).

13 Nadeau / Sekine (2007), 2. They report that some tests reveal up to 20% to 40% of precision drop when applying an al -
gorithm to a different genre.

14 Plank (2016a), 1.
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Challenges in NER for Classical Languages

In order to properly understand and appreciate the developments in NER for classical languages, its
specific tools and their performances, we need to take a closer look at the challenges that NER faces
on historical documents in general. The challenges can be roughly divided into four types:"

1. The historical variety space.
2. Noisy input.
3. Language dynamics.

4. Lack of resources.

The variety space is a term coined by Barbara Plank, which she defined as an “unknown high-dimen-
sional space, whose dimensions contain fuzzy aspects such as language (or dialect), topic or genre, and
social factors (age, gender, personality etc.) amongst others”.'® The usual terminus technicus is ‘do-
main’, but Plank remarks that this term is ill-defined in the literature and overloaded. Thinking of the
huge variety of historical texts, from administrative documents, correspondences, archives of all sorts,
literary works, articles, reports, memoirs etc, spanned over thousands of years and countless lan-
guages, it is easy to see that no NER tool can be equally capable of handling all of these.

NER is classically trained on standardised datasets containing English-language data.'” Some research,
always on modern texts, has been dedicated to test the ability of these systems to generalise to a differ-
ent genre, unseen mentions, another domain or document type. All studies reveal a ‘NER transfer gap’
already for modern texts, and given the needs of humanities research, which is much broader than the
typical contemporary NLP applications (that are often motivated by commercial interests, narrowing
the scope of the tool), we need to be very careful when using an off-the-shelf tool for our work.

The term noisy input is another way of saying OCR errors. Like for all efforts to annotate a digitised
text, the accuracy of the annotation highly depends on the accuracy of the OCR or HTR step that cre -
ated the text basis. While human understanding is quite robust in the sense that it does not bother about
tokenisation problems or character misinterpretations (e.g. the characters ‘e’ and ‘c’ in printed Latin
texts might be mixed up, especially for printed input), the ‘OCR noise propagation’ may cause a
drastic decline in F-score of up to 30%,'® making annotations as random as tossing a coin.

The term ‘language dynamics’ summarises the variations in spelling, naming conventions, and in gen-
eral the differences between modern and historical languages, which affect the performance of NLP
tools. A machine-learning based algorithm trained on Ionic Greek forms' as found in Herodot. There
are some works which study the difference in the structure of entity names, e.g. between historical and
contemporary news,” but further research is needed: even relatively simple sounding issues such as
correctly linking, e.g., ‘Madame Pierre Curie’ to ‘Marie Curie’ seem to be left unaddressed for now.

A big challenge for NER of historical texts in general is the heterogeneity of typologies: The main-
stream typologies for modern documents have a few ‘universal’ classes, e.g. Person, Organisation,

15 We follow here the systematisation of Ehrmann et al. (2023), section 4.
16 Plank (2016a).

17 Standard datasets include CoNLL-2003 (English news texts from Reuters in the year 1996) BERT was originally trained
on the BookCorpus and English Wikipedia: see Devlin et al. (2019).

18 E.g., van Strien et al. (2020), 195 reported a drop from 87% to 63% for person identities.

19 E.g. the lemmatizer GLEM was trained on Ionic prose texts by Herodotus, see also the discussion in Vatri / McGillivray
(2020).

20 See Rosset (2012).

Geldhauser: Automatic Annotation of Nomina Sacra DCO 12,2 (2026), 64



Digital Classics Online

Location, which could, in principle, be re-used for historical documents, but in general the entity types
might require adaptations to fit to the application at hand. An off-the-shelf NER tool is unlikely to cap-
ture all entities of interests in a historical document, or certain classes like Person need to be divided
into Historical Person, Literary Person or even finer into Greek/Latin (Half-)God, Mythical Creature
etc. — depending on the research question. Also inside a topology, spelling variations are a problem for
NER, and so-called ‘historical normalisation’ might be necessary.

Finally, a big challenge for NER for historical languages is the lack of financial resources, but also di-
gitally usable lexica and annotated corpora. Most NER methods use supervised learning, i.e. they de-
pend on already annotated corpora (= labelled data) to train their models. When annotated corpora are
scattered over time and domains, the models can neither be improved nor their generalisation capacity
increased. That ‘state-of-the-art’-results on specific tasks can be achieved for classical languages if
that dataset is large enough is shown by LatinBERT,*! which was trained on the Perseus Digital Lib-
rary, Latin Wikipedia and Latin texts from the Internet Archive.

We should, however, be aware of the “news bias”?

in NER: Most annotated corpora for (standard)
NER consist of news texts. As historical newspaper collections were massively digitised during the
last years, it was logical to also base the annotated corpora for historical NER on those historical
newspaper collections. These corpora also benefit from available word embedding technologies that
are able to flag potential OCR misspellings and therefore allow for post-OCR correction. But then his -

torical NER will run eventually in the same “news bias” as modern NER.

New Developments

In recent years there have been several approaches to improve NER for classical languages. Let us re-
call that common difficulties for historical NER are spelling variations, including punctuation, capital -
isation and person name abbreviation, unknown names, and in general the complexity of entities. To
give some very simple examples from a Latin language project:* Gaius Iulius Caesar should be
marked as one entity, not as a “partial match”. The algorithm may learn well compound entities of
clear forms, e.g. name + de + toponym, such as Bertrannus de Verziaco, but already Gariardus de loco
Antimiano may be difficult to resolve as one person name.

Chastang et al. (2021), who worked on a model for the automatic recognition of named entities in me-
dieval Latin charters, describe very well the need for careful pre-processing to detect nested, overlap -
ping or ill-formed annotations. Overlapping annotations stem from names that serve different func-
tions: a saint’s name can denominate the historical person, an abbey, a feudal territory, a festivity date,
etc. As a standard machine learning classifier is not designed to attribute more than one class to each
instance, the confusion between the multiple usage of a name (i.e., the overlapping entities) must be
solved by creating designated classes for each entity. However, the more entities created, the more
choice and potential ambiguity is created.

Moreover, Latin is a very versatile language, which makes NER a difficult task in se:

The overgeneralization of very common particles (such as de in compound entities), as well as
of location trigger words (such as terra, serum, pars, domus, manus, apud) and also of personal
co-occurrent words (such as episcopus, beatus, dominus, sacerdos, miles, etc.) can lead to false
positives when the model finds an entity different than that expected. (...) Latin phrase order is
irregular, and exceptions in medieval variants are almost infinite; consequently, training taking

21 See Bamman / Burns (2020) and https://github.com/dbamman/latin-bert (last access 28.07.2025). LatinBERT achieved
“state-of-the-art” performance on POS tagging.

22 Used as terminus technicus in Plank (2016a).

23 Chastang et al. (2021).
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into account grammatical rules, co-occurrences, and context can generate many false positives
(...) The difficulty in recognizing entities (...) lies not so much in their quantity as in their ex-
tensive consequences. The percentage of complex entities does not exceed 11% of the total in
our corpora, but the statistical impact on results due to bad recognition of such entities is more
elevated [with growing complexity].**

With this in mind, it is understandable that the transformer-based NER for ancient Greek by Yousef et
al. (2023b) performed poorly on multi-token entities: the available training data was composed of
single-token entities.

The work of Berti (2019) started from large annotated datasets of specific sources and used semantic
annotation platforms and Machine Learning. Vatri /McGillivray (2020) compared several lemmatizers
and concluded that those based on large lexica are still producing better results than the ML-based
lemmatizers.

The interesting work of Yousef et al. (2023a) suggests to use cross-lingual annotation projection to
transfer NER annotations, done on translations, to Greek and Latin. The idea here is not to machine-
translate detected name entities and to look them up in the “more difficult” language, but to employ
automatic word alignment to find the equivalents of the detected entity in the parallel sentence and
then to project the annotation.” The precondition for the success of such an approach is the alignment
of the text corpora in both languages on the sentence or paragraph level. This makes the Bible as an
obvious demonstration example. The perceived accuracy of the annotations was 86% for English-An-
cient Greek.” Misclassifications appeared as a consequence of the translation, which adopted ad dif-
ferent type of entity, and multi-token entities such as ‘Jesus Christ’ or ‘Pontius Pilate’ were frequently
misaligned or only partially aligned. Nevertheless, their result is a promising sign, if one happens to
have a fine-tuned model for the languages and sentence-level alignment at hand.

Which Tool to Use?

Considering the above-mentioned challenges, what shall we do when we have a NER task to do? The
answer is, as always ‘it depends’ — in particular, it depends what we want to annotate, and which
factors are important to us.

First of all, what is our goal with the annotation? Which question do we wish to answer? Do we have a
huge unexplored, but fully digital text corpus at hand, and we wish to get a rough overview? Are we
aiming for a fine-grained annotation to answer delicate research questions? Is the goal a digitally en-
hanced edition, which is easily searchable?

Second, what is our raw data? In which documents and for which usecases do we intend to use our de-
sired annotation? Of which century or which type of language are we concerned? Does there already
exist a high-quality OCR of the desired texts? If not, which century and which writing style do the ma-
nuscripts-to-be-annotated have? Do we already have a robust OCR model that we can use?

Third, we need to decide which role does accuracy play for us: Do we need a highly accurate annota-
tion within a digital edition, with (ideally) no false-positives or false-negatives? Or do we merely wish
to get an overview, a visualization or another type of digital enhancement of the text?

To give a comprehensive decision ‘algorithm’ in answer to the above-mentioned questions is beyond
the scope of this work. A lesson-learned from our work is the following rule of thumb: The more ac-
curacy plays a role, the more specific a tool has to be, and the more likely we will end up with pro-

24 Chastang et al. (2021), paragraphs 72, 83, 84.
25 This approach was suggested in the computational linguistics community by Ni et al. (2018).
26  We use ‘perceived accuracy’ here as there was no standardised scoring employed, but qualitative inspection of random

sample verses by humans. It is not known if partial matches were perceived as accurate or as not accurate.
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gramming a rule-based algorithm ourselves, potentially including a large lexicon as feed-in data to it if
necessary. But if our aim is to quickly get an overview or explore a huge corpus, the more likely it is
that we are OK with a couple of false positives, as they do not skew a statistical analysis of a text too
much.

Of course, with limited time, technical expertise and resources, we may often be inclined to use off-
the-shelf NER tools for our data at hand. This is perfectly reasonable, but the question is whether we
can reasonably expect accuracies”” when our dataset is very different from the standard CoNLL-03
English corpus. Despite the advertisement, all-purpose general NER may have significant drop in ac-
curacy in our application. Already an accuracy of 80% means that every fifth annotation is wrong. As
we may, after hasty employment of an off-the-shelf tool, not expect much more than 70%, rather less,
we need to ask ourselves if an error rate of 3 matches out of 10 is still giving us a meaningful output of
our research question.

Recognition and Annotation of Nomina Sacra

Depending on the factors above, we may decide which tool to turn to. There are already good tools
like spaCy, greCy or odyCy, that do give annotations of reasonable quality on certain Greek texts. But
we need to keep in mind that Ancient Greek is a highly fragmented language with plenty of variants,
both regional and temporal. Currently, each available model is limited to the particular dialect or mor-
phology of their training dataset and generalization is rather poor.*

To our best knowledge, the current available NER tools do not recognize or evaluate nomina sacra.
We guess that probably no available model has ever seen the original abbreviated form, as available
datasets are made with a different scope than ours: We are interested (also) in the temporal develop-
ment of scribal practice, hence, the comparison of manuscripts from different centuries is an important
tool for our research question. The majority of scholars interested in texts are, however, dealing with
questions on the content of the text, and therefore are not concerned with potential scribal mistakes or
incomplete textual transmission, they merely need ‘the text’, by which they mean ‘the original / true
text’. Which makes total sense as there are not too many cases of complex transmission histories that
are well-studied.

In case of biblical texts, ‘the text of the Bible’ is usually defined as Nestle-Aland’s latest edition,
which is also available in digital form. Nestle-Aland’s edition is the output of decade-long research on
the largest possible amount of available manuscripts® (papyri, majuscules, minuscules, lectionares,
talismans), it is not 1:1 aligned to the text of any particular manuscript, but a carefully curated edition
that aims to get as close as possible to the ‘Ausgangstext’, the best approximation to the original Bible
text. While being an incredible piece of scholarly work, it is, unfortunately, not helpful for us.

The ideal (non-existing) machine-learning algorithm to recognize nomina sacra would scan the manu-
script image for overline bars, check whether the letters under the overline bar are connected to a ‘sac-
red word’, in the sense that the letters form a reasonable abbreviation of a dictionary word that is a
named entity in the Bible, and then would finally expand the abbreviation into that word.*

To train a model for such a goal, we would need a large set of manuscript-specific transcriptions of
high-quality manuscript scans that contain nomina sacra. That led us to use available transcribed co-

27 Ttis hard to give reliable accuracy numbers, as the versions of commercial tools put out in the web change fast, and their
underlying datasets are not always revealed. Just to give an idea, BILSTM achieved an F-score of 90,1% in Huang et al.
(2015) and, when improved with subword representations, of 91,2%, see Ma / Hovy (2016).

28 See Kostkan et al. (2023).

29 The editing institution, the Institute For New Testament Textual Research, has collected approximately 5800 manuscripts
up to the present: see https://www.uni-muenster.de/INTF/ (last access 28.07.2025) for more information.

30 More technical details can be found in Geldhauser / Malyshev (2024).
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dices such as Codex Sinaiticus as a ground truth: we started fine-tuning an escriptorium model with 50
pages of artificially created ground truth from Codex Sinaiticus, for which we provided a ground-truth
annotation, including an annotation of nomina sacra.

We used this ‘data augmentation’ approach as it was the fastest way to ensure we had a lot of examples
of nomina sacra correctly annotated. Despite 50 pages should have been sufficient to adapt an existing
model, according to the escriptorium user community’s ‘rule of thumb’, the model failed to recognize
nomina sacra — indeed, it seems one needs much more data to preserve the overline bar as a cue.

Therefore, it became clear that our aim was far more difficult to achieve than we thought: after recog-
nising the overline bar as a cue, an imaginary future algorithm also has to understand, given the het-
erogeneity of the abbreviations used, that two or more different sets of characters may correspond to
the same expanded word form.

Moreover, to successfully annotate nomina sacra of transcriptions of biblical texts originating in a dif-
ferent century, a ML model has to be general enough to deal with a variety of different writing styles,
page formats etc.

Hence, we subsequently turned to a sequential method, disentangling recognition and annotation. For
annotation, we decided for a rule-based approach.’' Here, we define rule-based approach in the pure
sense of the word: the user creates a list of relevant abbreviations for annotation, using a tool of their
choice, and the algorithm contains a function that finds and expands abbreviated nomina sacra from
the transcribed text. Here, no ‘learning’ of the algorithm is required, it is a simple search script.

This ‘disentangling’-approach is possible as Bruce Metzger compiled what seems to be a complete list
of words treated as nomina sacra from Greek papyri: The Greek counterparts of God, Lord, Jesus,
Christ, Son, Spirit, David, Cross, Father, Israel, Saviour, Man, Jerusalem, and Heaven® all occur as
nomina sacra in Greek language biblical manuscripts of the 3™ century and often earlier, and, accord-
ing to Comfort and Barrett, also Mother is consistently used as nomen sacrum from the 4™ century on-
wards.” These 15 nomina sacra, together with their relevant forms for genitive and other cases, and
both in contraction and suspension abbreviation, are used as rulebook for annotation.

The advantage of our method is its simplicity, fastness and precision. Of course, our method is not uni-
versal, but tailored to the problem: the working of our algorithm employs ‘expert knowledge’ in the
sense that we use the special characteristics of nomina sacra, which were discovered and listed by hu-
mans. In case the OCR were flawless, we would get a perfect accuracy thanks to the rule-based ap -
proach that we take in the annotation step.

A tailored approach is by design not thought to generalise well to other situations, hence, we do not
claim that our approach will be suitable for a vast amount of other purposes. However, our concept
will be helpful also to scholars that look for a fine-grained annotation of named entities in other set-
tings: Indeed, our approach can be used whenever a complete list of entities of a given class is readily
available, independently of the century, the genre, the type of text etc. For example, reference works
such as the Genealogisches Handbuch des Adels provide a list of noble people in the former Sacrum
Imperium Romanum, and new insights on power structures, alliances and networks of the nobility of a
certain time could be gained when annotating all appearances of noble people listed in this reference
work.

31 Historically, the terminus rule-based approach was attributed to methods that exploit grammar and regularities in the
data. In the 1990s, these were state-of-the-art algorithms that rely on linguistic pre-processing, such as morpho-syntactic
tagging, tokenisation and sentence splitting, and that often require external resources such as trigger words in gazetteers.

32 Metzger (1981), 36.
33 Comfort / Barrett (2001), 34.
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Summary and Conclusion

NER techniques are an excellent way to provide an overview of a corpus, and can provide added value
to many datasets in general and digital editions in particular.

We reviewed a couple of existing methods and concluded that there is no all-purpose tool that always
gives good results. A big obstacle for the application of the most widely known and used NER tools to
texts and research questions of scholars in Classics is their unsuitable training databases, normally
modern newspaper collections. Moreover, the vast variety of texts and the variability of the Latin and
Greek language over the course of the centuries implies the need for a multitude of tools.

In our specific application, we were interested in the annotation of a specific named entity that is not
among the standard list, and for which there is not yet a suitably large training dataset. Hence, there
was no potential basis of success for a machine-learning based algorithm. Nevertheless, we could get
quite promising results with a tailored rule-based approach.

In terms of high-level recommendations for users, one takeaway from our project is that NLP tools, at
their current state-of-the-art, are not the right tool for a highest-accuracy project. This is currently an
issue ‘by design’: An LLM tool was built to produce an output that is ‘natural‘, by whatever standard,
it uses probabilities and predictions on words based on their underlying dataset. In this sense, it is de-
signed to output a ‘good’ text, but it is not designed to perform a very precisely defined ‘algorithmic’
task with 100% accuracy. When deciding which tool to (further) develop, digital humanists should not
let themselves be blinded by the current Al hype, but decide strategically which kind of working
mechanism is suitable for their research question and the specific task to be performed algorithmically.
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Greek and Latin Proper Names in Georgian Scholarship:
Epigraphic, Lexicographic and Encyclopedic Traditions,
Their Standardisation and Digitisation

Irine Darchia

Abstract: Greek and Latin proper names are embedded across many Georgian scholarly traditions,
including epigraphic corpora, lexicographic works, and encyclopedic projects. Their rendering into
Georgian has varied over time, shaped by Byzantine, Russian, and European influences, and by dif-
fering translational practices. As a result, multiple versions coexist, often creating inconsistencies in
scholarship and pedagogy. This article examines three major resources: the Encyclopedia Caucasus
Antiquus, the corpora of Greek inscriptions discovered in Georgia, and the Orthographic Dictionary of
Greek and Roman Proper Names. It traces the historical stages of translating Greek and Latin names
into Georgian and discusses current attempts of Standardisation. Particular attention is given to ongo-
ing digitisation initiatives, including adopting the Cadmus platform for the Digital Caucasus Antiquus.
The article argues that digitisation and standardisation of proper names is not simply a technical mat-
ter but a cultural and linguistic imperative. For languages with limited global digital presence such as
Georgian, the creation of structured digital resources is essential for safeguarding scholarly traditions
and ensuring visibility within international digital humanities.

Introduction

Studying proper names has always stood at the crossroads of language, culture, and identity. In the
case of Georgia, a country situated at the meeting point of East and West, Greek names, and to a lesser
extent Latin ones, occupy a special place in intellectual history. They appear in inscriptions scattered
across the territory of ancient Colchis and Iberia, in lexicographic works that reflect centuries of lin-
guistic adaptation, and in encyclopedic projects that attempt to systematise the ancient Caucasian
world. These names serve as markers of cultural contact, transmission, and translation.

Yet their rendering into Georgian has been far from uniform. Across centuries, Georgian scholars and
translators have employed different models, sometimes privileging vocative forms rooted in oral trans-
mission, at other times adopting nominative endings aligned with Byzantine or European practice, and
later borrowing root forms introduced through Russian mediation. The result has been a layered and
sometimes inconsistent tradition, visible in classical translations, scholarly works, and reference texts.

In the present digital age, these inconsistencies take on new significance. The issue is not merely
philological but also cultural. For Georgia to maintain its scholarly visibility, it must establish a strong
digital presence. This involves not only digitising primary sources and secondary scholarship but also
standardising the representation of proper names across resources. Proper names are central to histor-
ical, geographical, and literary texts, and their accurate and consistent rendering determines the usabil -
ity of digital corpora for both national and international audiences.
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This article focuses on three major resources that together illustrate both the richness of Georgian clas -
sical scholarship and the challenges it faces:

1. The Encyclopedia Caucasus Antiquus — the most comprehensive encyclopedic project on
the ancient Caucasus, which contains a vast corpus of Greek and Latin names.

2. The various epigraphic corpora, including the Corpus of Greek Inscriptions of Georgia and
other digitisation projects.

3. The Orthographic Dictionary of Greek and Roman Proper Names, which provides stand-
ardised forms and addresses long-standing translational inconsistencies.

The paper also considers the broader historical traditions of translating Greek and Roman names into
Georgian and explores the digitisation initiatives that seek to integrate these resources into accessible,
interoperable, and sustainable digital platforms. The central argument advanced here is that digitisa-
tion must be understood as a cultural strategy: a means of safeguarding Georgia’s intellectual heritage,
ensuring linguistic visibility, and positioning Georgian scholarship within the global digital humanit-

ies.!

Although this article primarily focuses on three major scholarly resources rather than on individual
names themselves, it is important to underline that Greek and Latin proper names form a substantial
part of the material preserved in Georgian classical scholarship. Personal names (e.g. Alexander, Plato,
Homer), ethnonyms (e.g. Iberians, Colchians, Scythians), and geographical names (e.g. Phasis, Pon-
tus) appear in inscriptions, historical sources, and lexicographic works. Their transmission into Geor-
gian reflects complex processes of linguistic adaptation, cultural mediation, and scholarly interpreta-
tion. The coexistence of multiple forms of the same name illustrates the broader challenges of translit-
eration, translation and normalisation across centuries.

Encyclopedia Caucasus Antiquus

The Encyclopedia Caucasus Antiquus (ECA) is the first and only comprehensive encyclopedic study
of the ancient history and culture of the Caucasus, spanning the second millennium BC to the 5th—6th
centuries AD. Conceived and led by the late Academician Rismag Gordeziani at the Institute of Clas-
sical, Byzantine, and Modern Greek Studies at Ivane Javakhishvili Tbilisi State University, the project
engaged nearly fifty scholars over two decades. It was supported by multiple funding schemes of the
Ministry of Education and Science of Georgia, the Shota Rustaveli National Science Foundation, the
Research Centre of Kartvelology of the Patriarchate of Georgia, and the University itself.

The Encyclopedia is divided into five volumes:

Volume I (Sources): Includes 97 Greek and 67 Latin authors, presented in bilingual Greek—Georgian
and Latin-Georgian translations. It also incorporates Hittite, Assyrian, Urartian, Persian, and biblical
texts (in Georgian translation only).?

Volumes II-1V (Articles): Comprising approximately 2,500 entries, these volumes cover general topics
on the Caucasus as well as specific countries, ethnic groups, geographical locations, and historical or
mythological figures.’

1  ChatGPT (OpenAl) was used for the translation of selected Georgian secondary sources into English, and Grammarly
for proofreading language and style. All content was verified by the author.

2 Gordeziani et al. (2022).
3 Gordeziani et al. (2014); Gordeziani et al. (2016); Gordeziani et al. (2018); Gordeziani et al. (2020); Gordeziani et al.
(2021).
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Volume V (Maps and Illustrations): It contains 26 original maps produced by the project’s cartographer
in close collaboration with the historians and philologists engaged in the research. These include: a.
Maps focused on the Caucasus region itself; b. Maps illustrating the Caucasus in relation to the wider
ancient world; c. Synthesising maps that position the Caucasus within the context of neighbouring re-
gions, such as Achaemenid Persia and its satrapies, Greek colonisation, the Hellenistic world, the
Arsacid kingdom, the Sassanid empire, and beyond. This volume of the Encyclopedia provides a com-
prehensive visual exploration of the historical and geographical dimensions of the Caucasus.*

The Encyclopedia Caucasus Antiquus — as expected — provides rich and well-systematized material on
Greek and Latin proper names, including geographical/toponyms, historical, and mythological ones.
One vivid example is a lemma presented in Georgian with its English translation, which illustrates the
richness of the material:

“3emMs@mbo (IMkdtov) — d3.§. V-IV Lb. s;3650m0 sgommbmamUlo. 3ol oosegmma038o
(083., «BIEMbOY, «3306MbJOO», «J3000EIBMLOY) 3a33M00 M0l bsblLybydo:
RoLOLO, 3MBEMULNO, L33z0mMJd0, 0dIMI0NO, L3MMTIBNIONO, 3MMbo 3xEJs”.

“Plato (ITAétwv) — 54" centuries BC, Athenian philosopher. In his dialogues (e.g., Phaedo,
Laws, Euthydemos), Phasis, Pontos, Scythians, Iberians, Savromats, and Medea are briefly men-
tioned”.

This short encyclopedic entry contains eight toponyms, ethnonyms, and personal names.

The Index Nominum et Locorum provided in the Encyclopedia spans 30 pages. It includes several
types of personal names, presented with their alternative forms in both the original language and the
Georgian translation (e.g., 803&0 — Aigmg / Aiotag — Aeeta/Acetes). Historical figures, literary char-
acters, and mythological personages are all represented, though their exact number remains undeter -
mined and is the subject of separate study.

After extensive discussions and consultations with leading experts in digital humanities, various op-
tions were explored and analysed. For example, one of the possibilities considered was the Software
MediaWiki platform (which underlies both Wikipedia and the Digital Classicist Wiki). It is particularly
well-suited for collaborative editing and can be configured so that only official authors have editing
rights. Various plugins are also available to add functionality and customise the display. However, as
one digital humanities expert noted, it “would not have the streamlined feel of a printed Encyclope-
dia.”

Other options included traditional and prestigious publishers such as Brill, Oxford, and Cambridge, yet
these proved financially unfeasible. Ultimately, we identified the Digital Encyclopedia of Atticism as
the closest model, both in its concept and in the structure and visual appearance, to the Encyclopedia
Caucasus Antiquus.’

The Digital Encyclopedia of Atticism is one of the research outputs of PURA, a five-year ERC Consol-
idator Project (grant agreement no. 865817), which commenced in January 2021 at Ca’ Foscari Uni-
versity of Venice. PURA investigates the theories of linguistic purism developed in ancient Greek cul-
ture and their reception in later periods. The primary focus of the analysis is the Atticist lexica — an-
cient ‘dictionaries’ that collect linguistic features to be cultivated or avoided in correct Greek. All sec-
tions have been created with the Cadmus program, developed by Daniele Fusi in collaboration with
the Venice Centre for Digital and Public Humanities. Cadmus is an open-source, lightweight frame-

4 Gordeziani et al. (2023).

5 Tribulato (2022): https:/atticism.eu/ (last access 10.09.2025).
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work designed for building web-based, layered, modular, and user-friendly content creation systems
for highly structured data in the field of Digital Humanities.®

After long and thorough discussions, the Encyclopedia team decided to adopt the Cadmus program,
which will be specially adjusted to meet the project’s needs.” The Digital Encyclopedia Caucasus An-
tiquus — following the structure of the printed version — will consist of the following lemma categories:

*  Sources: Primary sources in Greek and Latin with Georgian translations. (At a later stage,
translations into English, Greek, and German will most likely be provided as well.)

* Encyclopaedic articles: Initially in Georgian. (At the next stage, translations into English
will be added, along with new, original articles contributed by Georgian and international
scholars).

*  Maps: Atotal of 26.

* Additional information: Abbreviated cited scientific literature; authors of scientific articles;
abbreviations of ancient authors and works, etc.

The structure of each article will be as follows: Term/Lemma in Georgian; Equivalent in the ancient
languages (Greek/Latin); Scientific elaboration/article itself (potentially sub-structured); Bibliography;
Initials of the article authors.

A key added value of the Digital Caucasus Antiquus will be its advanced search functionality. In the
Sources section, users can filter materials by categories: Ancient Oriental sources, Hittite texts, Akka-
dian texts, Urartian texts, Persian cuneiform inscriptions, Ancient Greek sources, Latin sources, and
the Old Testament. In the Articles section, users can filter terms by categories such as biographies of
ancient authors, geographical locations/toponyms, ethnonyms, hydronyms, oronyms, mythological fig-
ures, historical figures, and literary personages.

Thus, once the Cadmus program is adapted and the existing material (five volumes of the printed En-
cyclopedia) is uploaded, the Digital Caucasus Antiquus will become a valuable open-source resource,
providing thousands of Greek and Latin proper names and documenting their usage in different histor-
ical and literary contexts related to the Ancient Caucasus.

The Digital Caucasus Antiquus will replicate the printed structure while adding search functionalities,
cross-references, and multilingual translations (Georgian, English, Greek, German). It will also integ-
rate with digitised inscriptions, provide automatic translation options through Al tools, and allow con-
tinuous updating. This will transform the Encyclopedia from a monumental printed achievement into a
living, open-access resource for the international scholarly community.

6  Apart from the Digital Encyclopedia of Atticism, the following projects also make use of the Cadmus program: ERC
Consolidator Grant PURA (Purism in Antiquity: Theories of Language in Greek Atticist Lexica and their Legacy); ERC
PAGES (Priscian’s Ars Grammatica in European Scriptoria); PRIN TAL (The Transmission of Ancient Linguistics: Texts
and Contexts of the Roman Grammatical Studies); Sapienza Universita di Roma/von Humboldt Stiftung ThDS
(Thesaurus Dubii Sermonis: Digital Critical Collection of Ancient Latin Linguistics — 1% century BC-8" century CE);
PRIN Petrarch’s ITINERA (Italian Trecento Intellectual Network and European Renaissance Advent); PRIN Re.Novella
(The Genre of the Novella in the Italian Renaissance: Repertoire, Database and Historiographical Framework); PRIN
MQODQ (Musisque Deoque); Horizon GISARC (Greek In Sicily After the Roman Conquest); Horizon MapAeg (Cristoforo
Buondelmonti’s Liber Insularum); etc.

7  The TSU Institute of Classical, Byzantine, and Modern Greek Studies is highly grateful to Elena Spangenberg Yanes for
facilitating communication and coordinating the potential collaboration with the University of Sapienza of Rome, and
personally with Daniele Fusi, the developer of Cadmus. We greatly appreciate his kind acceptance of our proposal to use
the Cadmus program for the Digital Encyclopaedia Caucasus Antiquus and to adapt the software to its specific needs.
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Epigraphic Corpora

Greek inscriptions discovered in Georgia represent another vital source for studying proper names and
cultural contacts. They testify to the historical interactions between Georgia (ancient Colchis and
Iberia) and the Greek world.

The foundational work is the Corpus of Greek Inscriptions of Georgia, compiled by Tinatin
Kaukhchishvili and later edited by Levan Gordeziani.® The first volumes appeared in 1999-2000, fol-
lowed by a revised single-volume edition in 2004 and the third in 2009.° The volume consists of pho-
tos of Greek inscriptions, their transliteration and Georgian translation, commentaries, an index (with
more than 1200 entries), and a comprehensive summary in German.

The Corpus of Greek Inscriptions of Georgia contains over 100 inscriptions, dating from the 6"-5"
centuries BC. to the present day, found on various materials such as stone, objects, and frescoes. In
terms of content, these include epitaphs, building inscriptions, dedications, and religious texts. The
Corpus is a significant source for researching the history of ancient Colchis and Iberia (the historical
names of Western and Eastern Georgia). The exact number of Greek proper names it contains is still
unknown, but it may serve as an essential resource given the specific nature of the epigraphic material.

A writing set from Mtskheta, discovered in 2001 during excavations at Svetitskhoveli Cathedral
(Stonetomb No. 14) and dated to the 3™-4™ centuries, is a notable example of using proper names. '
The set is decorated with relief representations of the nine Muses in silver-gilt, miniature silver figures
of Homer, Demosthenes, and Menander, and an openwork gold plaque bearing the Greek inscription:
Boociiémg Ovotdpov tov kot Evyeviov. This writing set — featuring images of the Muses, Greek
writers, and Greek personal names — symbolically reflects the historical role of the Greek language
and culture in Georgia as vehicles for the dissemination of writing and knowledge.

From 2015 to 2017, the TSU Institute of Classical, Byzantine, and Modern Greek Studies carried out a
research project led by Levan Gordeziani and titled Online Catalogue of Greek Inscriptions of Geor-
gia, which the Shota Rustaveli National Science Foundation of Georgia funded.' Within the frame-
work of this project, 150 inscriptions were digitised in EpiDoc — the best available toolset and com-
munity of practice for encoding digital editions of ancient texts (including inscriptions, papyri, seals,
coins, and related objects) in TEI XML, the de facto standard for digital literary and historical edi-
tions.'"> However, these inscriptions are not yet available online due to technical and financial issues,
which are expected to be resolved soon. Most probably, the 150 digitised Greek inscriptions will be
made accessible online in 2026, offering valuable insights not only into various aspects of Georgian
history and its historical and cultural connections with Greece, but also serving as a source for identi-
fying Greek proper names that were common outside Greece, in ancient Colchis and Iberia. It should
be mentioned that once the Digital Caucasus Antiquus is finalised, these 150 digitised inscriptions will
be linked to it."

8  Darchia (2007); Wyles et al. (2016), 25.
9  Kaukhchishvili (1999); Kaukhchishvili (2000); Kaukhchishvili (2000a); Kaukhchishvili (2009).
10 Apakidze et al. (2004), 104-123.

11 It should be underlined that digital humanities tools were introduced into the field of classics in Georgia through collab-
oration with the Humboldt Chair of Digital Humanities at the University of Leipzig, as well as through two seasonal
schools in digital humanities organised by Irine Darchia in Tbilisi in 2013-2014 with funding from the Ministry of Edu-
cation and Science of Georgia and the Shota Rustaveli National Science Foundation. Special thanks are due to Gregory
Crane, Monica Berti, Gabriel Bodard, Simona Stoyanova, Dimitar Iliev, and Gian Paolo Renello for their valuable help
and support in introducing digital classics in Georgia.

12 https://ics.sas.ac.uk/ics-digital/epidoc (last access 10.09.2025).

13 It is worth mentioning that 28 Greek inscriptions discovered in Georgia and containing proper names are available
through the Packard Humanities Institute’s project: http://epigraphy.packhum.org/inscriptions/ (last access 10.09.2025).
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Orthographic Dictionary of Greek and Roman Proper Names

The Orthographic Dictionary of Greek and Roman Proper Names, compiled by Nana Tonia in 2023, is
the most extensive single collection of Greek and Latin names in Georgian. '* This revised and updated
edition builds on earlier dictionaries from 1980 and the 1970s volumes of the Georgian Soviet Encyc-
lopedia.” It contains over 4,000 entries and was prepared in collaboration with the Department of
State Language of Georgia.

The dictionary provides lemmas of Greek and Latin proper names with standardised Georgian translit-
erations. It establishes rules for translating names, thereby addressing long-standing inconsistencies.
One striking example concerns Homer: his name appears in Georgian sources in numerous forms —
3mdgémUo (Homerosi), 3m33M7 (Homere), m3nommU (Omiros), m30®M0 (Omiri), “9306mMU
(Umiros), ©98060 (Umiri). The dictionary sets forth a consistent approach, helping to unify scholar-
ship and pedagogy.

Thus, the dictionary functions both as a practical tool for scholars and as a symbolic step towards lin -
guistic normalisation. Its digitisation will be essential, not only for cross-linking with encyclopedic
and epigraphic corpora but also for ensuring consistency in digital editions of classical texts.

Historical Traditions of Translating Greek and Latin Proper Names
into Georgian

The rendering of Greek and Latin proper names into Georgian has followed two broad historical
stages.

The first stage (from the earliest centuries to the 18™ century) unfolded under the influence of Byzan-
tium, fostering both written and direct cultural exchange. When translating early Christian writings,
Georgian translators inevitably faced the challenge of rendering proper names, which were often trans-
mitted orally without linguistic standardisation. From the 11™ century onward, the translation and com-
mentary of philosophical and theological works intensified, especially at the Gelati school. The com-
plexity of Greek terminology and the need to refine Georgian theological language encouraged more
systematic approaches. By the Middle Ages, two distinct tendencies had emerged: (a) orally transmit-
ted names became established in Georgian with vocative endings (oj3m®™] [tevdore],
3M0LEM®BIbY [aristophane]); (b) literary scholarship favored more academic forms (3Mm37MmMULO
[homerosi], 3063MMULO [pindarosi], s®GJ30LO [artemisi]).

The second stage (from the 18" century onward) coincided with increasing Georgian-Russian cultural
interaction. Numerous classical works entered Georgian through Russian, leaving a strong imprint on
terminology. Russian practice encouraged the use of root forms and introduced gendered endings, such
as d3MMOOAY [aphrodita], which Georgian adopted, although older Georgian forms like
SBOME0B] [aptrodite] also persisted, resulting in frequent parallel usages.

As a result of these two stages and the diverse approaches they introduced, different viewpoints have
emerged among Georgian scholars. Some researchers argue that the European tradition should be fol-
lowed, rendering names in the nominative form. Others generally support this approach but consider
names ending in -ag or -7¢ as exceptions, since their Georgian forms can suggest a genitive ending
(e.g., 3¢ 300057L0 [alkibiadesi]). They therefore propose that only such names should be adapted,

Another 7 Greek inscriptions can be accessed online via the Epigraphic Corpus of Georgia project run by Ilia State Uni-
versity: http://v.epigraphy.iliauni.edu.ge/en-US (last access 10.09.2025).

14 Tonia (2023).
15 Gigineishvili (1985).
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while others should remain non-inflected (for example, it should be rendered as s¢m 300050 [alkibi-
ade] rather than 3¢ 3000570 [alkibiadesi]).

Some scholars still follow the Russian-influenced approach, favouring the transfer of names in their
root forms (e.g., 3M@J00s [artemida], 37676 [Venera]). Another significant tradition, rooted in
centuries of Greco-Georgian contact, favours rendering names with vocative endings (s¢3JLsboM)
[aleksandre], Lm3®sd) [sokrate], sGOLEMBIMY [aristotele]), reflecting their oral transmission.
Geographical names, however, remain especially problematic, and complete standardisation is im-
possible — just as in other languages. For example, Russian uses both Axumn and Axwuiec; English
and German use Pindar and Pindaros; and Modern Greek uses both ITAdtwv and [TAdTmvoc.

In general, the most recent Georgian publications reveal a clear tendency to render all foreign terms in
the nominative case, which significantly simplifies the approach: there is no longer a need to deliber -
ate whether one should write 3m336M™mUO [homerosi] (the academic form), 3Mm37M0 [homeri]
(formed from the Greek root with the Georgian nominative ending), 3m336 7 [homere] (the Greek
vocative form, as in sem)JUsB® [aleksandre]), or the various forms attested in older Georgian
translations — m30MMU [omiros], m30G0 [omiri], 9 30MMU [umiros], 98060 [umiri], and others.

After careful consideration of these inconsistencies, preference has been given to the Byzantine model
of rendering Greek and Roman names, as it essentially corresponds to modern European practice. Ac-
cordingly, when proper names are rendered into Georgian, priority should be given to the nominative
form, while retaining certain traditional and well-established forms that derive from the vocative. '

The most recent publications show a clear trend towards nominative forms, which aligns with modern
European practice and simplifies usage. Yet the persistence of older variants highlights the cultural
depth and complexity of Georgian engagement with antiquity.

The question of standardising the Georgian forms of Greek and Latin proper names has therefore be-
come increasingly important in modern scholarship. Without a consistent approach, the same historical
figure may appear under several different spellings in academic publications, translations, and digital
databases. Such variation complicates indexing, digital searchability, and cross-referencing between
scholarly resources. The recent Orthographic Dictionary of Greek and Roman Proper Names repres-
ents a major step toward resolving these issues by proposing unified forms based primarily on the
nominative case while respecting well-established Georgian traditions. Standardisation is therefore not
merely a matter of orthography but also a prerequisite for integrating Georgian classical studies into
international digital infrastructures.

Digitisation Challenges and Implications

The digitisation of classical materials in Georgia is not simply a matter of technical preservation. It is a
cultural and linguistic necessity in a world where English and other global languages dominate digital
and Al-driven environments, smaller languages such as Georgian risk marginalisation unless their re-
sources are made digitally accessible.

The Digital Caucasus Antiquus will provide structured, searchable, multilingual access to sources, art-
icles, and maps. Integration with digitised inscriptions will create a powerful resource for studying
Greek and Latin names in Caucasian contexts. The digitisation of the Orthographic Dictionary will
serve as a foundation for consistency across all platforms.

Digitisation ensures visibility and accessibility. It allows Georgian scholarship to participate fully in
international digital humanities projects and enables collaboration with global scholars. By embedding

16 Tonia (2023), 16-22.
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translational variants and historical traditions into digital platforms, Georgian scholarship can show -
case its unique cultural heritage while aligning with international standards.

Digitisation also addresses the survival of Georgian as a scholarly language. Beyond Georgia’s bor-
ders, the language is spoken within historical diaspora communities in Turkey, Azerbaijan, and Iran.
Ensuring its digital presence strengthens its resilience in an Al-driven era. Moreover, proper names —
being at once linguistic, cultural, and historical signifiers — are an ideal focal point for this effort.

The issue of proper names therefore intersects with broader cultural and political questions. The way
in which names are transmitted, translated, or standardised reflects historical patterns of cultural ori-
entation and scholarly influence. In the Georgian context, the transmission of Greek and Latin names
has historically been shaped by Byzantine, Russian, and Western European traditions. The current di-
gitisation initiatives therefore represent not only a technical development but also a symbolic reaffirm-
ation of Georgia’s place within the broader intellectual heritage of classical and European scholarship.

Conclusion

The representation of Greek and Latin proper names in Georgian scholarship reveals the richness of
Georgia’s intellectual traditions and the challenges of inconsistency. The Encyclopedia Caucasus An-
tiquus, the epigraphic corpora, and the Orthographic Dictionary form a powerful resource triad. Each
highlights different aspects of the problem: the encyclopedia provides systematised data, the inscrip-
tions preserve authentic usage, and the dictionary establishes rules for standardisation.

Digitisation is the key to uniting these resources and securing their future. By adopting open-source
platforms such as Cadmus, Georgian scholarship is taking decisive steps to integrate its classical herit-
age into global digital humanities. The Digital Caucasus Antiquus, linked with inscriptions and sup-
ported by the dictionary, will offer scholars worldwide a valuable resource for studying proper names
and cultural interactions in the ancient Caucasus.

Ultimately, the study of Greek and Latin proper names in Georgian scholarship illustrates the intersec-
tion of linguistic tradition, cultural identity, and modern technological development. The digitisation
and standardisation of these names are not purely technical processes but part of a broader effort to
preserve and promote Georgian scholarly heritage within the global digital environment. By making
its classical resources accessible and interoperable, Georgian scholarship can contribute more visibly
to international research while maintaining its linguistic and cultural specificity. In this sense, the
question of names — nomina omnia — truly reflects the deeper structures of intellectual tradition and
cultural orientation.

In a broader perspective, digitisation is more than a technical project; it is a cultural strategy. It ensures
the survival and visibility of Georgian in an era dominated by global languages. It safeguards a tradi-
tion intensely local and integrally connected to the broader world of classical studies. It also affirms
Georgia’s place in the ongoing dialogue between past and present, East and West, and tradition and in-
novation.
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Sources

Online Sources

PURA. Purism In Antiquity: Theories Of Language in Greek Atticist Lexica and their Legacy:
https://atticism.eu (last access 10.09.2025).

EpiDoc: https://ics.sas.ac.uk/ics-digital/epidoc (last access 10.09.2025).

Digital Corpora

PHI Searchable Greek Inscriptions: https://epigraphy.packhum.org (last access 10.09.2025).

The Epigraphic Corpus of Georgia 2.0: http://v.epigraphy.iliauni.edu.ge/en-US (last access
10.09.2025).
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Hypotheseis, a Database of Named Entities Surrounding
Greek Rhetorical Exercises

Camillo Carlo Pellizzari di San Girolamo

Abstract: The rhetorical exercises written in Greek from the Hellenistic to the Byzantine age constitute
a wide corpus of texts that in the last two centuries have been the subject of few studies in comparison
with many other areas of ancient Greek literature. As a result, there is no comprehensive list of Greek
progymnasmata and declamations nor an overall study of the topics they cover and of the Named En-
tities they mention (mythological characters, historical persons, places, events, etc.) has already been
published. The relational database Hypotheseis', founded in March 2024, is a Wikibase instance that
aims to fill this gap, providing an easy way to describe the Greek rhetorical exercises and the Named
Entities to which they are connected as structured data, available in CCO license; a SPARQL endpoint
allows making sophisticated analyses on the collected data. This paper presents the data model of the
database, the corpus of texts it intends to catalogue, the work done so far and what could be done in
the future.

Progymnasmata and Declamations: an Overview

Definitions and Classification

Progymnasmata and declamations are two types of rhetorical exercises used in Greek-language rhetor-
ical teaching and as self-standing literary works from the first centuries AD to the Palaeologan age
(15" century).

A progymnasma® (mpoyopvacpo, ‘preliminary exercise’) is an exercise that prepares to the declama-
tion. Four ancient manuals about progymnasmata survive (Theon, Pseudo-Hermogenes, Aphthonius,
Nicholas of Myra);® the last three agree in defining 14 types of progymnasmata, arranged in a standard
order of increasing difficulty: fable, narration, anecdote (chreia),® maxim, refutation, confirmation,
common-place, praise, invective, comparison, ethopoeia,’ description, thesis, introduction of a law.°

1 https://hypotheseis.wikibase.cloud/ (last access 11.07.2025).

2 Cf. Berardi (2017); for an extended bibliography, Chiron (2017).

3 Editions of reference: for Theon, Patillon / Bolognesi (1997) with French translation; for Pseudo-Hermogenes and Aph-
thonius, Patillon (2008) with French translation; for Nicholas of Myra, Felten (1913). All the manuals are translated in
English by Kennedy (2003), the first three are translated in Spanish by Reche Martinez (1991).

4 Cf. Hock / O’Neil (1986); Hock / O’Neil (2002); Hock (2012).
5 Cf. Amato / Schamp (2005).

6  The SPARQL query on Hypotheseis https://tinyurl.com/2xjd9wg3 (last access 11.07.2025) shows the 14 types with Aph-
thonius’ definitions.
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A declamation’ (uehétm, ‘exercise’) is a speech that is imagined to be pronounced by a fictional
speaker in a given context. It is the last and most important part of the rhetorical education. Declama-
tions are usually classified by scholars according to their topic: mythological declamations, historical
declamations, and plasmata (i.e. declamations with stock characters set in an undetermined classiciz-
ing city).®

Lists

The main lists of surviving progymnasmata and declamations by epoch are the following:

* Hunger (1978), 92—-120 for the progymnasmata and the declamations from the Late An-
tiquity to the Byzantine age;

* Russell (1983), 3—6 for the surviving declamations up to the Late Antiquity;

* Hock / O’Neil (2002) for all the known anecdotes (chreiai), from the Imperial age to the
Byzantine age;

* Amato / Ventrella (2005) for all the known ethopoeiae, both in Greek and Latin, from the
Hellenistic age to the Byzantine age;

* Guast (2023), 2-9 for the declamations of the first three centuries AD.

There are also lists of progymnasmata and declamations organized thematically:
* Jacobs (1899) for mythological themes in progymnasmata;
* Kohl (1915) for historical themes in Greek and Latin declamations;

e Urefia Bracero (1999), 324-329 — with additions in Urefia Bracero (2005), 95 n. 4 — for Ho-
meric themes in ethopoeiae; see also Fernandez Delgado (2025), 112-116;

* Gibson (2004) for historical themes in the manuals about progymnasmata.

Classification

Progymnasmata and declamations constitute a very diverse corpus, which can be sorted according to
various parameters:

o form: whilst extant progymnasmata and declamations are mostly in prose, a certain number of
ethopoeiae in verses survive, both as independent short works and as parts of longer poems, as
well as other types of progymnasmata, like praises;’

e literariness: extant progymnasmata and declamations are mostly literary works; nonetheless,
there are also some progymnasmata composed as school exercises, mainly thanks to papyrus
discoveries in Egypt;'°

7  Cf. Russell (1983), Guast (2023).

8  Sophistopolis is the well-known nickname attributed to it by Russell (1983), 21-39.

9  Cf. Cribiore (2001), 225-230; Agosti (2005).

10 Cf. Cribiore (1996), 259262 (n° 344-357); Cribiore (2001), 221-230; Agosti (2005), 55; Amato / Ventrella (2005),
223-225.
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e tradition: most extant progymnasmata and declamations survived in medieval manuscripts, but
a relevant number of progymnasmata have been discovered in papyri (and tablets);'"

e completeness: apart from progymnasmata and declamations which are entirely or fragmentar-
ily extant, hundreds of themes of progymnasmata and declamations are mentioned in other
works (rhetorical manuals, commentaries to rhetorical manuals, biographies of rhetoricians
etc.)."”

Other criteria of classification include genre, author, epoch, character(s), and theme(s).

The Database Hypotheseis

Reason and Aims

The idea of starting a database of progymnasmata and declamations originated from two main needs:

» firstly, a comprehensive overview of Greek rhetorical exercises could allow to understand
more deeply these literary genres, their role in rhetorical teaching, their relationship with
other genres and their chronological evolution; however, the existing lists are partial, each
covering only a part of progymnasmata and declamations (defined by genre and/or epoch),
and a systematic extraction of themes mentioned in other works is still missing;

» secondly, existing lists of Greek rhetorical exercises are textual publications, so they sort the
entries according to one criterion; consequently, sorting the entries according to a different
criterion requires a relevant amount of work, and analysing them according to multiple cri-
teria combined together is basically impossible without a tabular reshaping of the data.

Thus, the main aims of the database are, in the long-term, providing a comprehensive database of pro-
gymnasmata and declamations, both extant and mentioned in other works, and making it possible to
analyse them according to the multiple classification criteria previously outlined.

Hypotheseis also aims to make data about progymnasmata and declamations FAIR," specifically in
the following ways:

* providing both progymnasmata and declamations and the Named Entities to which they are
connected (authors, characters, places, etc.) with PIDs;

* making the data retrievable in multiple ways (mainly through a web interface and a SPARQL
endpoint);

» interlinking all the entities, wherever possible, with Wikidata, in order to make it easier to
compare the two databases and to make federated SPARQL queries on the two databases;

* releasing the data in CCO license,'* in order to allow their widest possible reuse.

11 Cf. Morgan (1998), 198-226; Cribiore (2001), 225-230; Hock / O’Neil (2002), 5-48, 56-66, 94-97.
12 Cf. Jacobs (1899) and Kohl (1915), which extract themes not only from extant texts but also from these sources.

13 Cf. https://www.go-fair.org/fair-principles/ (last access 11.07.2025).

14 https://creativecommons.org/public-domain/cc0/ (last access 11.07.2025).
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Software Choice: Wikibase

The software chosen to create the database Hypotheseis is Wikibase,"” a set of MediaWiki extensions
allowing collecting structured data. Hypotheseis can thus be defined as a Wikibase instance, like
Wikidata. The main reasons of this choice are the following:

*  MediaWiki and its extensions, including Wikibase, are open source software, and they are
regularly maintained'® by a wide community of volunteers, by WMDE, which developed
Wikibase (and Wikidata) from their launch'” and has currently a dedicated development plan
for Wikibase (and Wikidata)," and by the WMF;

* a Wikibase instance can have a SPARQL endpoint” allowing to query data, besides offering
also other ways to retrieve them (the web interface, the special page EntityData,* the Medi-
aWiki Action APL*' and the REST API®); it is easy to make federated queries with
Wikidata,” provided that the entities described in Hypotheseis declare their equivalents in
Wikidata,** and also with other Wikibase (especially Wikibase Cloud) instances;

» the user interface is intuitive, which makes potentially easy to involve in the process of data
curation scholars with little previous experience in digital humanities and databases; addi-
tionally, two user-friendly and open source tools are available to perform massive imports of
data, i.e. QuickStatements® and the software OpenRefine*, and it is also possible for more
advanced users to program bots in Python using the Pywikibot library;”’

» all edits are tracked in the page histories, so it is easy to reconstruct both the evolution of
pages and the contributions of each editor, potentially also creating statistics about them;
moreover, mistakes can easily be undone and no damage is permanent (at least considering
damages made through the user interface), since also page deletions can be quickly reverted;

+ data can be entered in hundreds of languages,” thus constructing a multilingual database
which could potentially be a good hub for collaboration between scholars from different lin-
guistic backgrounds;

15 Cf. https://wikiba.se/ (last access 11.07.2025) and https:/www.mediawiki.org/wiki/Wikibase (last access 11.07.2025).

16 Cf. https://www.mediawiki.org/wiki/Version_lifecycle (last access 11.07.2025).

17 Cf. https://meta.wikimedia.org/wiki/Wikidata/Technical proposal (last access 11.07.2025).

18 https://www.wikidata.org/wiki/Wikidata:Development plan (last access 11.07.2025).

19 https://hypotheseis.wikibase.cloud/query/ (last access 11.07.2025).

20 https://hypotheseis.wikibase.cloud/wiki/Special:EntityData (last access 11.07.2025).

21 https://hypotheseis.wikibase.cloud/w/api.php (last access 11.07.2025).

22 Cf. https://doc.wikimedia.org/Wikibase/master/php/repo_rest-api README.html (last access 11.07.2025).

23  https://www.wikidata.org/wiki/Wikidata:SPARQL_query_service/Federated _queries (last access 11.07.2025).

24 The equivalence with Wikidata is stated through the properties “Wikidata property” (P1) for properties and “Wikidata
item” (P2) for items.

25 https://hypotheseis.wikibase.cloud/tools/quickstatements/ (last access 11.07.2025).

26 https://openrefine.org/ (last access 11.07.2025).

27 Cf. https://www.mediawiki.org/wiki/Manual:Pywikibot (last access 11.07.2025).

28 Specifically, in all the languages used in Wikimedia wikis (https://meta.wikimedia.org/wiki/Special:SiteMatrix [last ac-

cess 11.07.2025]) and, more generally, in all languages which have a Wikimedia language code
(https://www.wikidata.org/wiki/Help: Wikimedia language codes/lists/all [last access 11.07.2025]).
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» the properties used to construct statements are not predefined, but created by users according
to their needs, so the data model is highly flexible (cf. below Data model);

 all properties can have more than one value on the same item, also when it would be logic-
ally or empirically wrong (e.g. two birth dates), because of the high flexibility of the soft-
ware. Consequently, it is possible to store redundant and obsolete values, besides the best
ones, whenever needed (e.g. when important sources have made influential mistakes or
when, despite their obsolescence, it is anyway useful to store them for historical purposes).
In order to mark the quality of concurring values, it is possible to use ranks,” specifically
marking the best value(s) as preferred and wrong value(s) as deprecated, whilst the standard
rank is normal; SPARQL queries allow selecting only ‘truthy’ statements (i.e., for each prop-
erty, all the preferred-ranked values, or, if absent, all the normal-ranked values), or all state-
ments, or only the statements with a specific rank;

* statements can be provided with qualifiers® and references:’' qualifiers are used to provide
context on statements, enabling the expression of nuances and details; references provide
sources for the data, and the possibility of associating them with each statement, rather than
with the entire entity, makes them much easier to verify.

Presently, the two ways available to create a Wikibase instance are Wikibase Suite and Wikibase Cloud:

» Wikibase Suite® consists of the possibility of downloading Wikibase and managing it inde-
pendently to create a self-hosted Wikibase instance; it allows high margins of personalisation
(e.g. through the installation of extensions™), but it also implies that the creator of the in-
stance is fully in charge of its maintenance, both technically (i.e. software updates) and fin-
ancially (i.e. server cost);

*  Wikibase Cloud™ is a platform hosted by WMDE since 2022,% where each user can freely
create up to six cloud-hosted Wikibase instances; thus, WMDE manages the technical and
financial costs of maintaining these instances; the main drawback, in comparison with Wiki-
base Suite, is the limited degree of possible personalisation for each instance.

According to data extracted from Wikibase World,*® a Wikibase instance designed to be a census on a
voluntary basis of Wikibase instances, as of February 16™ 2025 the number of existing Wikibase in-
stances with properties was 777, most of them (711) hosted in Wikibase Cloud.*

The growing interest for Wikibase in the field of Digital Humanities is proven also by the establish-
ment in September 2024 of the DHwiki Working Group inside DARIAH-EU, which “is a space for

29 Cf. https://www.wikidata.org/wiki/Help:Ranking (last access 11.07.2025).
30 Cf. https://www.wikidata.org/wiki/Help:Qualifiers (last access 11.07.2025).

31 Cf. https://www.wikidata.org/wiki/Help:Sources (last access 11.07.2025).

32  https://www.mediawiki.org/wiki/Wikibase/Docker (last access 11.07.2025).

33 For the list of extensions used in Hypotheseis (and 1in all Wikibase Cloud instances), cf.
https://hypotheseis.wikibase.cloud/wiki/Special: Version (last access 11.07.2025).

34  https://www.wikibase.cloud/ (last access 11.07.2025).

35 For historical remarks, cf. https://addshore.com/2024/09/2-years-of-wikibase-cloud-by-wmde/ (last access 11.07.2025).

36 https://wikibase.world/ (last access 11.07.2025).

37 Cf. https://addshore.com/2025/02/visualizing-wikibase-ecosystem-using-wikibase-world/ (last access 11.07.2025).
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discussion and dissemination of use case experiences and best practices around Wikibase and Wikidata

in a DH context, and for contributions to further developing the Wikibase software and related tools”.*

Hypotheseis was created by the author of this paper on March 27% 2024 using Wikibase Cloud”, since
it did not rely on any financing, and the limited personalisation options were considered a minor issue.
Its data are released in CCO license.*

Data Entry and Statistics

As of March 13 2025, the database Hypotheseis has been edited only by the author of this paper, with
the username Epidosis;*' the total number of registered users is five.* According to the automatic stat-
istics,” 11440 edits have been made and the number of pages is 1753, including 48 properties* and
1636 items.* The total number of triples is 63832 and they can all be downloaded from the SPARQL

£ .46

endpoint.* The most significant steps in data entry, and in general in the evolution of the database, are
9 47

recorded in Italian in the page “Cronistoria”.

Most data have been added using the aforementioned tool QuickStatements, which allows making
massive additions of data previously collected in a CSV file. Specifically, QuickStatements has been
used to import massively most of the hypotheseis, providing them with basic data; the “tagging” with
“character(s)” (P25), “object(s)/concept(s)” (P35), “action(s)/state(s)” (P26), “place” (P27), and
“time” (P28) has been done manually in the great majority of cases. Labels have been added systemat-
ically in Italian first; since April 2024, they have also been added in English. Most entities (excluding
hypotheseis, works, and expressions) also have labels in Ancient Greek.

The order in which statements appear in the items is not casual, nor it is based on the order of addition,
but it relies on the order of properties established through the page “MediaWiki: Wikibase-SortedProp-
erties”, through which it can also be quickly modified (the properties not listed in that page appear
after the ones listed in the page, in order of addition).*® Conversely, qualifiers and references presently
appear, for each statement, in the order in which they have been added.®

For 523 items the equivalent Wikidata item is specified through “Wikidata item” (P2);* they represent
the majority of items, excluding Aypotheseis (because they would not fall into Wikidata’s notability

38 Cf. https://www.dariah.eu/activities/working-groups/dhwiki/ (last access 11.07.2025) and https://dhwiki.wikibase.cloud/
(last access 11.07.2025).

39 https://hypotheseis.wikibase.cloud/ (last access 11.07.2025).

40 https://hypotheseis.wikibase.cloud/wiki/Project: About (last access 11.07.2025).

41 Cf. userpage: https://hypotheseis.wikibase.cloud/wiki/User:Epidosis (last access 11.07.2025).

42 Cf. https://hypotheseis.wikibase.cloud/wiki/Special:ListUsers (last access 11.07.2025). New accounts can be requested
using https://hypotheseis.wikibase.cloud/wiki/Special:RequestAccount (last access 11.07.2025).

43 https://hypotheseis.wikibase.cloud/wiki/Special:Statistics (last access 11.07.2025).

44  https://hypotheseis.wikibase.cloud/wiki/Special:ListProperties (last access 11.07.2025).

45 https://hypotheseis.wikibase.cloud/wiki/Special: AllPages?namespace=120 (last access 11.07.2025).

46 Cf. SPARQL query: https://tinyurl.com/2xq49u2l (last access 11.07.2025).

47 https://hypotheseis.wikibase.cloud/wiki/Cronistoria (last access 11.07.2025).

48 https://hypotheseis.wikibase.cloud/wiki/MediaWiki: Wikibase-SortedProperties (last access 11.07.2025).

49 Cf. request to order also qualifiers and references in the same way as main statements:
https://phabricator.wikimedia.org/T169960 (last access 11.07.2025).

50 Cf. SPARQL query: https:/tinyurl.com/24m56wup (last access 11.07.2025).
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policy’") and expressions (because they are not currently recognised in Wikidata’s data model for
books, which collapses the two concepts of “expression” and “manifestation” into “edition”*?).

The works already consulted to extract hypotheseis are listed in the page “Opere”.** As of March 2025,
all the extant progymnasmata and declamations (including four still unpublished>*) known to the au-
thor of this paper have been added to Hypotheseis, with two exceptions: progymnasmata in verses and
progymnasmata discovered in papyri.

Data Model

The definition of the data model was the initial focus of the editing activity in Hypotheseis™ and is
presently defined in Italian in the page “Modello dei dati”.*®

The basic unit of the data model is the VndBeoig (hypothesis) of a progymnasma or a declamation, i.e.
the topic of the rhetorical exercise; it is used as a title in most extant progymnasmata and declama-
tions,” although it is sometimes absent.® The choice of using the Aypothesis as basic unit, instead of
the entire progymnasma or declamation, is motivated by the attempt to model similarly extant progym-
nasmata and declamations and the ones whose themes are only mentioned in other works, for which
therefore only the iypothesis is known.”

An item about a hypothesis has mainly the following statements:
* “instance of” (P4) with one of the four recursive subclasses of “hypothesis” (Q2) as value;®

* “text of the hypothesis” (P6) with the ancient Greek text of the hypothesis as value; the edi-
tion used to extract the text is specified through the qualifier “transcribed from the expres-
sion” (P7); it is possible to add multiple values, extracting the hypothesis from different edi-
tions and marking the value extracted from the reference edition with preferred rank;®'

* “taken from” (P10) with the work from which the iypothesis is taken as value; the qualifiers
“citation (hypothesis only)” (P11) and “citation (entire progymnasma/declamation)” (P36),

51 https://www.wikidata.org/wiki/Wikidata:Notability (last access 11.07.2025).

52 https://www.wikidata.org/wiki/Wikidata: WikiProject Books (last access 11.07.2025).

53 https://hypotheseis.wikibase.cloud/wiki/Opere (last access 11.07.2025).

54 Two progymnasmata of Konstantinos Akropolites (https:/hypotheseis.wikibase.cloud/entity/Q792 [last access
11.07.2025] = https://pinakes.irht.cnrs.fr/notices/oeuvre/16480/ [last access 11.07.2025] and
https://hypotheseis.wikibase.cloud/entity/Q793 [last access 11.07.2025] =
https://pinakes.irht.cnrs.fr/notices/ocuvre/20274/ [last access 11.07.2025]) and two declamations of Thomas Magistros
(https://hypotheseis.wikibase.cloud/entity/Q1461 [last access 11.07.2025] = https://pinakes.irht.cnrs.fr/notices/oeuvre/75/
[last access 11.07.2025] and https:/hypotheseis.wikibase.cloud/entity/Q1462 [last access 11.07.2025] =
https://pinakes.irht.cnrs.fi/notices/oeuvre/7664/ [last access 11.07.2025]). I am currently working on the critical edition
and translation of the two declamations of Thomas Magistros.

55 Cf. first edit: https://hypotheseis.wikibase.cloud/w/index.php?title=Pagina_principale&oldid=1 (last access 11.07.2025).

56  https://hypotheseis.wikibase.cloud/wiki/Modello_dei_dati (last access 11.07.2025).

57 E.g. Lib. Eth. 1 (https://hypotheseis.wikibase.cloud/entity/Q453 [last access 11.07.2025]).
58 E.g. G.Kyp. Prog. 1 (https://hypotheseis.wikibase.cloud/entity/Q729 [last access 11.07.2025]).

59 E.g. Aphth. Prog. p. 35 Rabe = 11.2 Patillon (https://hypotheseis.wikibase.cloud/entity/Q1213 [last access 11.07.2025]).

60 Cf. SPARQL query presenting a scheme of the types of Aypothesis: https:/tinyurl.com/29onqdo5 (last access
11.07.2025).

61 E.g. Aphth. Fab. 8 Hausrath — Hunger = Ps.Nicol. Fab. 1 Walz (https://hypotheseis.wikibase.cloud/entity/Q133 [last ac-
cess 11.07.2025])).
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the second one used only for extant progymnasmata and declamations, specify as a string of
text the passage of the work where the hypothesis is found;

» “literary genre of the hypothesis” (P13) with the literary genre of the hypothesis as value;
“literary subgenre of the hypothesis” (P47) can also be added with one or more values;*

* ‘“character(s)” (P25), “object(s)/concept(s)” (P35), “action(s)/state(s)” (P26), “place” (P27),
and “time” (P28) with one or more items as values, to tag the hypothesis by topic; as spe-
cified in references through the property “determination method” (P34), most of these tags
have been assigned on the basis of the hypothesis (Q83, “inferred from the hypothesis™); the
qualifier “role” (P24) allows giving further details about the role of the value of the state-
ment, e.g. “fictional speaker” (Q101) for characters and “setting place” (Q1344) for places;*

* “same hypothesis as” (P19), “comparable with” (P20) and “opposite of” (P30) with one or
more hypotheseis as values, to connect sypotheseis that are thematically related.

The Italian and English label of the hypotheseis contain the abbreviated bibliographical reference to
the hypothesis; the Italian aliases also include other possible bibliographical references to the Aypo-
thesis (especially in cases of reattributed texts) and a brief summary of the hypothesis in Italian.**

Works have “instance of” (P4) “work™ (Q3), are connected to their author through “author” (P21) and
always have one or more abbreviations associated through “abbreviation” (P31). The abbreviations are
usually derived from a reference work, specified through the qualifier “reference work” (P17); how-
ever, the abbreviation is created ex novo if absent in the reference works considered (LSJ and LBG,
consulted in their TLG digitisations),” and it is readapted if stylistically incoherent with the other ab-
breviations in the use of dots.*

Editions have “instance of” (P4) “expression” (Q4), are connected to the corresponding work through
“expression of” (P23) and can have a “transcription URL” (P9: used to link to a transcription of the
edition in the TLG) and/or a “digitization URL” (P32: used to link to a downloadable PDF file of the
edition in Internet Archive or Google Books).®” The choice of modelling editions using the term “ex-
pression” is based on its definition as given in the conceptual model IFLA LRM (s.v. Expression,
LRM-E3):%

“An expression is the specific intellectual or artistic form that a work takes each time it is ‘real -
ized’. Expression encompasses, for example, the specific words, sentences, paragraphs, etc. that
result from the realization of a work in the form of a text, or the particular sounds, phrasing, etc.
resulting from the realization of a musical work. The boundaries of the entity expression are de-
fined, however, so as to exclude incidental aspects of physical form, such as typeface and page
layout for a text, unless, due to the nature of the work, these are integral to the intellectual or
artistic realization of the work as such.”

62 E.g. Lib. Decl. 26 (https://hypotheseis.wikibase.cloud/entity/Q1393 [last access 11.07.2025]).

63 E.g. Lib. Decl. 18 (https://hypotheseis.wikibase.cloud/entity/Q1385 [last access 11.07.2025]).

64 E.g. Sev. Eth. 10 Amato = Lib. Eth. 26 (https://hypotheseis.wikibase.cloud/entity/Q250 [last access 11.07.2025]).

65 E.g. G.Kyp. Decl.av. (https://hypotheseis.wikibase.cloud/entity/Q1253 [last access 11.07.2025]).

66 E.g. Pach. Decl. (https://hypotheseis.wikibase.cloud/entity/Q1250 [last access 11.07.2025]).

67 E.g. the text of Pach. Decl. established by Boissonade (https://hypotheseis.wikibase.cloud/entity/Q1280 [last access
11.07.2025]).

68 IFLALRM 2017, 23.
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Editions of rhetorical works, in Hypotheseis, are considered as realizations of the respective works in a
concatenation of “specific words, sentences, paragraphs” as defined by the critical editor(s), but ex-
cluding the “incidental aspects of physical form”, since it does not differentiate between expressions as
materialized in their printed manifestation and in their different digital manifestations.

person
a%
Q-
hypothesis taken from work

&,

@@q’od\% Qt'}
a 6, 5}0
e a &

%, % <
o, 4
expression

Fig. 1: Schema of the relations between hypothesis, work, expression and author.

For all other types of entities, statements are mostly limited to “instance of”’ (P4) and/or “subclass of”
(P5), which are used as in Wikidata:®

* “instance of” means that the subject of the item is an individual appertaining to the class
defined by the object; e.g. “war hero” (Q998) is an instance of “simple human type” (Q59)
and “son-war hero” (Q1506) is an instance of “composite human type” (Q591);

* “subclass of”” means that the subject of the item is a class appertaining to the class defined by
the object; e.g. “son-war hero” (Q1506) is a subclass of “son” (Q1330) and of “war hero”

(Q998).

The use of “subclass of” allows the inference of which items appertain, directly or recursively, to a
certain class, e.g. all types of birds;” it is possible to use these inferences to group hypotheseis accord-
ing to certain criteria, e.g. all hypotheseis mentioning birds.”

On authors, the use of “epoch of the author” (P48) allows a classification by epoch, and consequently
also to filter works and hypotheseis by epoch; for the 34 authors added to the database so far, the four

69 Cf. https://www.wikidata.org/wiki/Help:Basic_membership_properties (last access 11.07.2025).

70 Cf. SPARQL query: https:/tinyurl.com/243kfqj5 (last access 11.07.2025).

71 Cf. SPARQL query: https://tinyurl.com/2xmdgtue (last access 11.07.2025).
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epochs currently in use are “imperial age” (Q1676), “late antiquity” (Q1677), “middle-Byzantine age”
(Q1678), and “late-Byzantine age” (Q1679)."

Data Analysis and Visualisation

As previously said, the main — although not sole — way to query the structured data in a Wikibase in-
stance is its SPARQL endpoint. In order to use the SPARQL endpoint of a Wikibase Cloud instance, it
is necessary to explicitly define the prefixes used at the start of each query, or to use the full URIs,
which is very inconvenient for readability.” A collection of precompiled SPARQL queries on Hypothe-
seis, and a list of all usable prefixes, is available in the page “Query” with Italian titles.”* Results men-
tioned in this paragraph have been obtained running queries on March 14" 2025.

The main aim of queries on Hypotheseis is making analyses of the structured data. A first possible type
of analysis is creating lists of entities:

* using one criterion, e.g. all extant progymnasmata (451 results)” and all extant declamations
(120 results);™

* using two criteria, e.g. all extant progymnasmata and declamations mentioning Achilles (24
results)”” or war heroes (10 results);”

* using more criteria, e.g. all extant late antique progymnasmata and declamations regarding
the Trojan war (51 results)” or all the extant Byzantine progymnasmata and declamations
with Biblical characters (33 results).*

A second possible type of analysis is making statistics on entities; these statistics can be visualised
both as tables and as graphs inside the SPARQL endpoint, or data can be exported and used to create
different visualisations with external tools. Some meaningful statistics can already be drawn from the
entered data about extant progymnasmata and declamations (for the completeness of these data, cf.
above Data entry and statistics), dividing them by author, by epoch and by genre:

* by author: considering progymnasmata,*' the biggest corpus is Libanius (144), followed by
Pseudo-Nicholas (111), Nikephoros Basilakes (56), and Aphthonius (54), with a total of 18

82

authors plus anonymous texts;** considering declamations,* the biggest corpus is again

72 Cf. SPARQL query: https:/tinyurl.com/26ncftsb (last access 11.07.2025).

73 Cf. request to allow defining a complete list of prefixes for SPARQL queries from the dashboard of each Wikibase Cloud
instance: https://phabricator.wikimedia.org/T335448 (last access 11.07.2025).

74 https://hypotheseis.wikibase.cloud/wiki/Query (last access 11.07.2025).

75 SPARQL query: https://tinyurl.com/2xs5h4gm (last access 11.07.2025).

76 SPARQL query: https://tinyurl.com/238bo7fo (last access 11.07.2025).

77 SPARQL query: https://tinyurl.com/2daths45 (last access 11.07.2025).

78 SPARQL query: https:/tinyurl.com/24p4t9sp (last access 11.07.2025).

79 SPARQL query: https://tinyurl.com/2bs6bvhk (last access 11.07.2025).

80 SPARQL query: https:/tinyurl.com/2dq5ge8w (last access 11.07.2025).

81 Cf. SPARQL query: https:/tinyurl.com/237f15ho (last access 11.07.2025).

82 It should be considered that 18 progymnasmata attributed to both Libanius and Pseudo-Nicolas are counted for both au-
thors, as well as 12 progymnasmata attributed to both Aphthonius and Pseudo-Nicolas, and 2 progymnasmata attributed
to both Severus of Alexandria and Libanius; cf. SPARQL query for a list of the 32 double attributions
(https://tinyurl.com/24k5hfm?9, [last access 11.07.2025]).

83 Cf. SPARQL query: https:/tinyurl.com/25gqshu2 (last access 11.07.2025).
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Libanius (51), followed by Georgios Pachymeres (13), Choricius and Aelius Aristides (12),
with a total of 16 authors; these data can also be visualised as bubble charts;

Lesmnax

Fig. 2: Bubble charts representing the authors of extant progymnasmata (on the left) and of extant de-
clamations (on the right) by number of texts and coloured by epoch.

* by epoch: for both extant progymnasmata® and extant declamations® there is a significant
prevalence of late antique texts (313 out of 451, i.e. 69.4%, for progymnasmata, and 69 out
of 120, i.e. 57.5% for declamations), followed by late-Byzantine texts (73, i.e. 16.2% for
progymnasmata, and 26, i.e. 21.7%, for declamations); the share of middle-Byzantine texts is
relevant for progymnasmata (65, i.e. 14.4%) but nearly non-existent for declamations (1, i.e.
0.8%); imperial age declamations complete the overview (24, i.e. 20%);

Fig. 3: Bubble charts representing the epochs of extant progymnasmata (on the left) and of extant de-
clamations (on the right) by number of texts; the colours are the default ones.

* by genre: for progymnasmata,*® the most common genres for extant texts are by far etho-
poeia (94 out of 451, i.e. 20.8%), narration (86, i.e. 19.1%), and fable (81, i.e. 18.0%), whilst
the least common are thesis (7, i.e. 1.6%) and introduction of a law (4, i.e. 0.9%); for de-

84 Cf. SPARQL query: https:/tinyurl.com/28j3tus7 (last access 11.07.2025).
85 Cf. SPARQL query: https:/tinyurl.com/261ho4aa (last access 11.07.2025).
86 Cf. SPARQL query: https:/tinyurl.com/299svjxs (last access 11.07.2025).
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clamations,” historical (57, i.e. 47.5%) and stock characters (52, i.e. 43.3%) declamations
are far more common than mythological ones (11, i.e. 9.2%).

refutatio
e
~ confirmati

Fig. 4: Bubble charts representing the genres of extant progymnasmata (on the left) and of extant declam-
ations (on the right) by number of texts; the colours are the default ones.

An important caveat to the data previously shown regards the attribution of these texts: each hypo-
thesis is presently considered according to its belonging to a collection (e.g. all the 27 texts in the cor-
pus of Libanius’ ethopoeiae are counted as by Libanius), but many judgements of inauthenticity have
been expressed by modern scholars for single texts in these collections, and taking these judgements
into account could significantly modify these numbers. This is one of the possible future improve-
ments to the database (see below Possible future developments).

Other interesting statistics can be drawn about the characters of the extant progymnasmata and de-
clamations, e.g. exploring the most common characters in different contexts:

* in extant progymnasmata and declamations regarding the Trojan war,*® Achilles is by far the
most frequent character (23 appearances), followed distantly by Odysseus (9), Ajax son of
Telamon (8) and Hector (5);

87 Cf. SPARQL query: https:/tinyurl.com/279ptags (last access 11.07.2025).
88 Cf. SPARQL query: https://tinyurl.com/26tu207q (last access 11.07.2025).
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Fig. 5: Bubble chart representing the most frequent characters of extant progymnasmata and declama-
tions regarding the Trojan war by number of appearances; the colours are the default ones.

* in extant ethopoeiae and declamations,” the most common named fictional speakers are De-
mosthenes (9 appearances), Achilles (8), Heracles (5), and Odysseus, Menelaus and Ajax son
of Telamon (4).

89 Cf. SPARQL query: https://tinyurl.com/2cesrkj4 (last access 11.07.2025).
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I conclude with an interesting visualisation of the most common values of P26 (“action(s)/state(s)”) in
all the extant progymnasmata and declamations:”

intelige
. idemi
peace '

reques
' .. <
. maﬂm.

Fig. 6: Bubble chart representing the most frequent actions/conditions in the extant progymnasmata and
declamations by number of appearances; the colours are the default ones.

The above data, despite the described limitations, already show that SPARQL queries on Hypotheseis
could be an effective mean to statistically analyse this corpus of texts through the combination of mul -
tiple criteria and to visualise data about it.

Finally, SPARQL queries can also be used to find inconsistencies, incoherences, and mistakes in the
data, so as to be an effective tool for the routine maintenance of the data quality in the database.

Possible Future Developments

The main path for expanding Hypotheseis is surely continuing the additions of &ypotheseis, starting
from the already mentioned groups of progymnasmata that are still missing in the database: progym-
nasmata in verses and progymnasmata discovered in papyri. Moreover, a systematic research of
themes of progymnasmata and declamations mentioned in other works is yet to begin, but is one of the
long-term aims of the project.

Other possible additions to the database include translating labels in other modern languages besides
Italian and English and providing structured data about the editions — as of now, for expressions, only
the name of the critical editor(s) is specified — and the translations of the works. The data about the
translations could also be added directly to Wikidata and retrieved through federated SPARQL queries.

90 Cf. SPARQL query: https:/tinyurl.com/2xjgb3hq (last access 11.07.2025).
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It would also be possible to improve the data model of Hypotheseis to store data about the judgements
of authenticity and inauthenticity that have been pronounced about specific progymnasmata and de-
clamations, since the authorship of many of them is debated by modern scholars, and manuscripts
themselves often show different attributions (see above Data analysis and visualisation).

The scope of Hypotheseis could also be expanded to include rhetorical exercises in languages other
than Greek, especially Latin declamations, which would give interesting possibilities in terms of ana-
lyses of common themes. The addition of Armenian progymnasmata started in May 2025. The possib-
ility of including also Greek literary works whose literary genre has some resemblances to progymnas-
mata and declamations, e.g. literary letters (Aelian, Alciphron, Philostratus, Aristaenetus, Theophylact
Simocatta), could also be considered.

In order to ensure the accuracy and the coherence of the data of the database, it would also be useful to
involve more editors, which could check already entered data and discuss more deeply the data model
presently used. In fact, Wikibase is designed to create collaboratively edited databases, so its current
use by one single editor unleashes only a fraction of its potential. When other editors will join the data-
base, it will be a priority to translate documentation pages into English, since most of them are
presently available only in Italian;”' it is already possible to show a textual page in Italian or in English
according to the interface language chosen by the user.”

As of now, Wikibase is not designed to host long texts as structured data, for various reasons. Firstly,
the maximum length of labels, descriptions, and aliases, as well as of string and monolingual text val-
ues in statements, is 2500 characters. Secondly, inside these fields no markup is visually rendered (e.g.
the string <i>text</i> is visualised in this exact way)®” and it is impossible to store multiline texts.”
However, it would be possible to store texts in MediaWiki textual pages and link them from items;”
these options could be explored e.g. to store complete translations of rhetorical exercises made by the
editors of the database. However, translations of sypotheseis only could well be stored directly as val-
ues of monolingual text statements, as they would remain within the 2500-character limit (the longest
hypothesis presently stored in Hypotheseis is 1309 characters long,”® and it is unlikely that longer ones
will ever be added).

91 Cf. https://hypotheseis.wikibase.cloud/wiki/Category:Documentazione (last access 11.07.2025) and

https://hypotheseis.wikibase.cloud/wiki/Category:Documentation (last access 11.07.2025).

92 Compare the first parts of https://hypotheseis.wikibase.cloud/wiki/Pagina_principale?uselang=it (last access 11.07.2025)
and https://hypotheseis.wikibase.cloud/wiki/Pagina_principale?uselang=en (last access 11.07.2025).

«

93 Cf. request to create a  datatype capable of interpreting XML markup” in  Wikibase:
https://phabricator.wikimedia.org/T372326 (last access 11.07.2025).

94 Cf. request to create a datatype for multiline text in Wikibase: https://phabricator.wikimedia.org/T323705 (last access
11.07.2025).

95 To make this linking easier, it would be useful to have the possibility to create sitelinks from items to textual pages of the
same Wikibase instance; cf. request to add this feature: https:/phabricator.wikimedia.org/T330672 (last access
11.07.2025).

96 It is the hypothesis of Manuel Decl.: https://hypotheseis.wikibase.cloud/entity/Q1460 (last access 11.07.2025).
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Conclusions

Greek progymnasmata and declamations are a wide but understudied corpus of texts, and structured
data is required in order to apply a wide range of statistical analyses, which would have been signific -
antly difficult or impossible with only the existing textual studies.

The software Wikibase has proven to be a good choice for creating databases in the field of Digital Hu-
manities for a wide range of reasons: among the most relevant ones, being open-source and com-
munity-managed, giving the opportunity to create a customisable data model, enabling data entry
through user-friendly interfaces (both manually and massively) and providing various ways to retrieve
data (most notably a SPARQL endpoint). The platform Wikibase Cloud allows freely creating up to six
cloud-hosted Wikibase instances, thus permitting scholars to focus exclusively on data curation,
without worrying about costs and technical issues. This platform, in fact, has already been used to cre-
ate many Wikibase instances in the field of classical studies,”” and is likely to host others in the future.

The database Hypotheseis, started on March 27" 2024, aims to collect structured data about Greek
progymnasmata and declamations, with the long-term target to describe also the themes mentioned in
other works (especially rhetorical manuals) and not only extant texts. A data model has been designed
to structure these data and has already been experimented by collecting data about most of the extant
prose progymnasmata and declamations; SPARQL queries show that this data model is effective in al-
lowing multiple kinds of statistical analyses about these texts.

The database could be developed in many possible ways, including cataloguing modern editions and
translations of these texts and the scholarly debate about their authenticity, although the main purpose
remains the extraction of themes mentioned in rhetorical manuals. However, in order to accomplish
these aims, it will be fundamental to involve more editors in data curation, since as of now the data-
base has been curated solely by the undersigned.

97 In 2024, apart from Hypotheseis, DataLib about Libanius’ Letters (https:/datalib.wikibase.cloud/ [last access
11.07.2025]) and Greek Metrical Inscriptions (https://greck-metrical-inscriptions.wikibase.cloud/ [last access
11.07.2025]) have also been created.
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API Application Programming Interface
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CSV Comma-Separated Values

Fig. Figure

LBG Lexikon zur byzantinischen Grézitét

LSJ Liddell-Scott-Jones

PID Permanent Identifier
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WMDE Wikimedia Deutschland

WMF Wikimedia Foundation
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Annotating Named Entities in the Trilingual Inscription at
Ka’ba-ye Zartost (SKZ)

Farnoosh Shamsian, Monica Berti

Abstract: This study examines proper names in the trilingual inscription of Shapur | at Ka'ba-ye Zar-
tost (SKZ) located in Nagsh-e Rustam, Fars province, Iran. We introduce a corpus of Greek, Middle
Persian, and Parthian versions of the inscription aligned at both sentence and word levels, using the
Ugarit translation alignment tool. Through manual extraction and categorization, nearly 400 Named
Entities (i.e., proper names) were identified and classified as persons (PER), locations (LOC), or loca-
tion derivatives (LOCderiv). The paper addresses methodological challenges encountered during the
alignment of the text, as well as the extraction and classification of Named Entities, including ambigu-
ities in determining proper names, variations in how some names have been recorded across different
versions, and complexities in maintaining consistency in categorizing names across various lan-
guages. Additionally, we highlight the value of the aligned corpus as a lexicographical resource beyond
Named Entity annotation. All datasets, including the aligned versions of the text and the extracted
Named Entities, are openly accessible via GitHub and Zenodo to provide a foundation for further his-
torical and computational research. Lastly, we explore the possibility of adding further annotation lay-
ers and linking the corpus to other datasets.

Introduction

The inscription of Shapur I at the Ka’ba-ye Zartost, also referred to as SKZ or Res Gestae Divi
Saporis, is a trilingual inscription carved on Ka’ba-ye Zartost, an ancient building located at Naqgsh-e
Rustam, near Persepolis, in today’s Fars province, Iran. The inscription is in three versions: Middle
Persian, Parthian, and Greek. Though there are some differences, the content of the three versions is
comparable. The Parthian version, in 30 lines, and the Middle Persian version, in 35 lines, are both
carved in scripts explicitly used for royal inscriptions. The Greek version consists of 70 lines and was
written in a late imperial script.! The Greek and Parthian versions are better preserved than the Middle
Persian version, which is partially damaged.

The inscription was created by Shapur I (240270 AD), the second Sasanian king of Persia in the 3™
century A.D. In the inscriptions, Shapur is identified as “King of kings of the Iranians and non-Irani-
ans”. In addition to listing the extensive territories he ruled, it outlines the details of his military tri-
umphs, including his defeat and killing of Gordian III, his negotiations with Philip the Arab, the cap -
ture of Emperor Valerian, and his conquest of thirty-six Roman cities. The text then recounts the
Zoroastrian sacred fires and religious sacrifices that Shapur supplied, and documents administrative
structure and noble courtiers from the reigns of Papag, Ardashir, and Shapur 1.2

1 Huyse (1999), 9-10.
2 Daryaee (2018).
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The SKZ inscription contains a rich repository of nearly 400 proper names of both individuals and
geographical locations. This paper introduces a parallel corpus of word-level alignment of the SKZ in-
scription, accompanied by a dataset of manually extracted Named Entities. Moreover, we will discuss
the workflow for preparing the corpus and report on the challenges of classifying and annotating
Named Entities within the inscription.

Building upon established philological scholarship, the contribution of this paper lies not in new tex-
tual interpretations but rather in the digital humanities approach to this well-studied inscription. All
data, including the parallel corpus and the Named Entity dataset, are openly accessible on both Git-
Hub® and Zenodo.*

Previous Projects and Studies

Erich F. Schmidt uncovered the inscription at Ka’ba-ye Zartost in 1939.° In Acta Iranica 18, Michael
Back provides a thorough explanation of the inscriptions’ Middle Persian phonology and orthography,
together with a discussion of the historical contexts, an etymological index, and the text of the inscrip-
tion. Within the text, he offers an aligned version of SKZ in a tabular format, along with other inscrip -
tions.® The Greek text is included only in its diplomatic version. The Middle Persian and Parthian ver-
sions are given solely in transliteration with no accompanying transcription. In addition to the three
columns for the three versions of the inscription, two columns are also designated for the interpretative
rendering of the Middle Persian and Parthian versions. The columns, however, do not provide exact
word-level alignment. The word order of all versions has been kept unchanged, and in many cases
where the word order differs between the versions, there is no semantic relevance between the words
of one row. To give a clear example, in line 51 of the inscription (35/29/69 according to Back), the
Greek phrase “gic forifwov Tdv Be@v” is in parallel with the Parthian “pty y’ztn dywrpy”. The Greek
word “Bofifiav” is in the same row as “y’ztn” while “tdv 0edv” is parallel to “’dywrpy”.” However, if
the alignment were based on semantic relevance, the opposite would be true, which would require
changing the word order in one of the versions.

The most notable study of this inscription is the work of Philip Huyse in two volumes as part of the
Corpus Inscriptionum Iranicarum.® Published in 1999, the first volume provides a critical edition of
the SKZ inscription, which includes all three versions aligned at the line level.” The Parthian and
Middle Persian versions are given in both transliteration and transcription. Additionally, Huyse
provides a separate German translation for each version of every line, offering the reader a reliable
framework for comparing variants between versions of the inscription. The second volume offers a
comprehensive commentary, detailed analysis of the phonology and morphology of the Greek version,
an index, and images of the inscription. The extensive information on proper names and Greek record-
ings of them has been essential for this study.

The parallel corpus presented in this paper is compiled from several sources. The Parthian version is
taken from Jake Nabel’s digital resource,'® which is based on the edition of Huyse. The Greek text is
taken from the digital epigraphy collection of the Packard Humanities Institute, which uses the edition

3 https://github.com/farnoosh-shamsian/SKZ (last access 26.06.2025).

https://zenodo.org/records/15050878 (last access 26.06.2025).

Schmidt (1970), 39.
Back (1978), 284-371.
Back (1978), 369.

https://www.iranicaonline.org/articles/corpus-inscriptionum-iranicarum-c (last access 26.06.2025).

o 0 9 N n s

Huyse (1999).

10 http://parthiansources.com (last access 26.06.2025).
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by Canali De Rossi. We added the Middle Persian version ourselves based on the edition of Huyse.
Since the original line numbers in different versions of the inscription do not align, we have used para-
graph numbers from Huyse’s edition as the foundation for aligning the three versions of the inscription
and for all references throughout this paper.

As for attempts at Named Entity annotation of the SKZ inscription, the results are inconsistent. The
project ToposText provides automated annotation of the Greek version; however, the results are not
entirely accurate when it comes to name disambiguation. For instance, distinguishing between differ-
ent individuals named “Peroz” in the text presents a challenge, given that this name appears multiple
times referring to various persons and also has the meaning “victor”."" For instance, the word “Peroz”
in “IIn[p]owc-capovp” in line 4 of the Greek text is mistakenly linked to the Wikidata entry Q310233
for “Peroz”, the 18th Sasanian king.'? However, in the context of the inscription, “Péroz-Sabuhr” is a
place name and also bears the meaning “Shapur the victor”."* The inscription is also registered in the
Trismegistos database with the identifier text/818077."

Data Preparation and Translation Alignment

The alignment process began with the segmentation of all three versions — Parthian, Middle Persian,
and Greek — into 51 parallel sentences, following Huyse’s edition. To facilitate accurate tokenization,
editorial signs in the text, such as square brackets indicating damaged sections in the inscription, were
removed to prepare the text for word-level alignment. These signs, however, are present in the parallel
corpus, which is aligned at the sentence level. The tokenization and word-level alignment were then
performed using the Ugarit translation alignment tool developed at Leipzig University by Tariq
Yousef." The alignment of the versions of the inscription in Ugarit was the foundation for subsequent
Named Entity extraction (fig. 1).

2 SKZ Line 1

Farnoosh Shamsian / SKZ inscription

() Created on 2025-01-29 09:33:19 £ Modified on 2025-02-26 12:23:17 & Aligned by Farnoosh Shamsian

=

£yw Maodaaovng Zanwpng , Az , mazdezn Sabuhr , §ahan $ah An , mazdésn Sabuhr , §ahan $ah
Baowelg Baocéwv Aplavedv kal Eran ud Anéran , ké &ihr aZ yazdan , Eran ud Anéran , ke &hr az yazdan ,
Avaplav@dv , £K yEvoug Be@v , uidg puhr mazdézn bay Ardasir , $ahan pus mazdésn bay Ardasir , §ahan $ah
Maodaaovou 8eold Aptagdpou gah Eran , k& &ihr az yazdan , Eran , k& &ihr az yazdan , nab bay
Baoéwg Bacihéwv Aplaviv gk puhrépuhr bay Pabag $ah , Eransahr Pabag 3ah , Eransahr xwaday hém
yévoug Bed@v , éyyovog Beold xwaday ahém .

Narndkou Bacéwg— Tol Aplavdv
£0voug deomodtng eiul .

(5) (31)86% GRC - XPR (81)77% GRC - XPR (9)23% (31)77% GRC - XPR (9)23%

Fig. 1: Trilingual alignment of the first lines of SKZ in Ugarit.

Given the limited size of the corpus, it was not feasible to develop detailed guidelines for aligning the
texts. Therefore, we adopted an adaptable yet consistent approach to alignment that adhered to the
same principles outlined in the alignment guidelines for Greek-Persian alignment projects, with some

11 https://topostext.org/work/561 (last access 26.06.2025).

12 https://www.wikidata.org/wiki/Q310233 (last access 26.06.2025).

13 Huyse (1999), 24.

14 https://www.trismegistos.org/text/818077 (last access 26.06.2025).

15 Yousef et al. (2022).
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flexibility to accommodate the specific characteristics of the languages involved in this corpus.'® The
Greek version of the inscription was used as the first text in the alignment process; however, this was
purely for practical purposes and does not reflect a hierarchical prioritization among the three ver-
sions. Moreover, we emphasize that paired words or phrases in the alignments represent practical cor-
respondences across the three languages and are not meant to be taken as equivalents. Here we distin-
guish between equivalence and functional translation equivalence, recognizing that the latter is not a
precise semantic equivalent but rather a practical matching of corresponding textual elements.'” For
example, in tab. 1, we see that a Greek word in the genitive case, “0e®v”, has been aligned with the
Parthian and Middle Persian “aZ yazdan” and “az yazdan”. While this alignment reflects a translation
choice in this context, it should not be taken as establishing “az” as a full equivalent of the Greek gen-
itive. The Greek genitive can express a wide range of relations beyond origin, and “az” itself has mul -
tiple meanings, many of which do not correspond to the broader semantic scope of the genitive case.

Although the alignments did not follow a strict set of guidelines, our goal was to maintain consistency
in alignment decisions, ensuring that words and sentences with comparable syntax are aligned simil-
arly. One significant challenge in maintaining alignment consistency involves handling grammatical
features that exist in only one of the languages of the inscription. For instance, in the phrase ‘€k yévoug
0e@v” from line 1, we needed to determine how to align each Greek word with the Middle Persian
phrase “ke Cihr az yazdan” and the Parthian “k& ¢ihr az yazdan”. When adpositions or particles exhib-
ited a similar grammatical relationship to that expressed by Greek cases, we aligned Greek words with
their functional counterparts in Parthian or Middle Persian. This decision was then applied consistently
throughout the entire corpus to ensure coherence across all three versions.

Greek Parthian Middle Persian Type of pairing
€K Yévoug ¢ihr Cihr N-1-1
Bedv az yazdan az yazdan I-N-N
)i ke ke g-1-1

Tab. 1: Alignment pairs of a phrase in Line 1 of SKZ across three versions.

In cases where a word or a phrase is missing an equivalent in one version, it is aligned in the other two
versions. In one example at line 10, the word “Wardyaz” is missing in the Greek but is aligned in the
Middle Persian versions of the text:

Greek :“6oa ém’ odtiv &0vn kol mepiympor foov, TAVTO EKOVGAUEY KOl PNUOGAUEY KOl
€KPATHCOUEY”

Parthian: “Ce abar Astiriya Sahr parfér bud, hamag adurwaxt, awéran ud wardyaz kerd”

Middle Persian: “Ce abar Astiriya Sahr parwar biid hamag adursoxt ud awéran ud wardyaz kerd”

The alignment of function words — particularly particles and prepositions — presented occasional chal-
lenges requiring case-by-case decisions based on editorial commentaries. For example, at line 16 of
the inscription, we encounter a situation where the adposition “pad” in both Parthian and Middle Per-
sian is aligned with a Greek genitive case:

16 Shamsian (2023).
17 Munday (2016), 81.
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Greek: “xai tiig Kanmadoxiog Xdtaia mOAV GOV 1] TEPYOP®”

Parthian: “pad Kap<p>o6dakiya: Satal Sahrestan ad parfér hamgos”

Middle Persian: “pad Kap<p>odakiya Satal Sahrestan az parwar hammis”

Greek Parthian Middle Persian Type of pairing
Kol o o 1-0-0
g Kommadokiog pad Kap<p>odakiya pad Kap<p>odakiya N-N-N
Yatoro Satal Satal 1-1-1
oA Sahrestan Sahrestan 1-1-1
GLV ad az 1-1-1
T TEPLYDPW® parpér hamgos parwar hammis N-N-N

Tab. 2: Alignment pairs of a phrase in Line 1 of SKZ across three versions.

This decision is based on the German translation of Huyse in which the Middle Persian and Parthian

are translated as “in Kappadokien” and the Greek as “von (=in) Kappadokien™."®

Following the alignment process, we extracted all alignment pairs from Ugarit in CSV format. Named
Entities were then manually identified and annotated throughout the corpus. The Named Entities are
categorized with three tags used in computational linguistics: PER for personal names, LOC, and
LOC(deriv for places and derivatives.

Although we did not align words without equivalents in two of the three languages and they are there-
fore absent from the alignment pairs dataset, we ensured to extract all Named Entities. For instance,
“Ray” in line 50, which appears only in the Middle Persian text, is included in the named entity data-
set; however, it does not appear in the alignment pairs.

Manual Extraction of Named Entities

Named Entity Recognition (NER) is a task of information extraction that involves finding mentions of
Named Entities in a text and classifying their types corresponding to proper names and quantities of
interest, such as people, places, organizations, time expressions, monetary amounts, and percentages.
NER is a relatively mature technology in Natural Language Processing (NLP), whose goal is to extract
semantic content from texts by acquiring structured data from unstructured information. NER is also
showing a great interest from scholars working on historical languages, although in these cases, this
technique presents significant challenges, if we consider the complexities of past languages and the
fact that we don’t have new data from native speakers."

The primary reasons for extracting Named Entities from historical sources are centered on their signi-
ficance for textual analyses involving research in onomastics, prosopography, and historical geo-
graphy. Moreover, digital resources today require more data in machine-readable formats. In this re-
gard, Named Entities are significant because they can be extracted from our corpora and function as

18 Huyse (1999), 32.
19 Berti (2021), 398 with further bibliographic references.
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anchors in the text for further linguistic analyses.”” We therefore decided to extract Named Entities
from the inscription of Shapur I, which is rich in proper names across the three linguistic versions of
the text, to create new digital data and use it to present methodological challenges for future data ex-
traction and annotation of proper names in historical inscriptions.

The process for extracting Named Entities from the inscription began with retrieving the alignment
pairs of word-level alignments for all paragraphs in Ugarit. Then, the Named Entities within the text
were identified and manually extracted. This process, while seemingly straightforward, required care-
ful consideration of what constitutes a proper name.

To maintain consistency with our source editions, we have adopted the convention of treating capital -
ized words as proper names, as per the edition of Huyse. We also emphasize several complexities in
the identification of Named Entities across the three versions of the inscription. Ambiguities can occur
in several contexts: within a single language version, certain words fall somewhere in between proper
names and other lexical categories. Furthermore, some Named Entities show significant variation in
their representation across different versions of the inscription or are documented in multiple ways
throughout the text. We also note that the capitalization of certain words varies between different
scholarly editions. One instance is the word “Macdaacvng” in the first line of the inscription, which is
capitalized in PHL?*' but not in the Greek version available in the edition of Huyse.*

To prepare the Named Entity dataset, we excluded articles and other enclitics from the alignment pairs,
since they do not constitute part of the names themselves. It is also worth noting that we have not lem -
matized the Named Entities in our dataset. This decision was largely driven by the ambiguity in de-
termining the lemma for some names in the Greek version. Without sufficient comparative data on the
morphological forms, lemmatization would have required an additional layer of interpretation. All
Greek names in the dataset are preserved in the original morphological form within the text. Refer-
ences to the line numbers are provided for each occurrence, enabling a clearer understanding of the
morphology within the syntactic and semantic context of the Greek sentence.

The categorization of Named Entities across the three languages occasionally presents classification
challenges due to linguistic differences. A notable example occurs in line 38, where a geographical ref-
erence is categorized as a location (LOC) in both Parthian and Middle Persian, while the Greek ver-
sion employs a plural adjective derived from a place name, which should be annotated as an instance
of LOCderiv. In such cases, both categories are used as illustrated in tab. 3.

Greek Parthian | Middle Persian | Line Number Wikidata | Categorization

Mnoovnvidv | Mesan Mgsan Line 38 Q3843570 | LOC, LOCderiv

Tab. 3: Different recordings of the toponym “Meshan” in line 38 of SKZ.

The SKZ inscription presents unique challenges for Named Entity annotation beyond the typical dis-
ambiguation issues. While it is easier to classify the named entities in the Middle Persian and Parthian
versions, the Greek text contains numerous ambiguous instances that fall into a gray area of classifica-
tion. There are considerable examples of Persian words and terms transcribed into Greek, particularly
in royal titles and official designations. In these cases, the Greek text preserves the Middle Persian
word through transcription rather than translation. One instance is the word “IlIiti&ryav” in line 49 of
the inscription. While the Middle Persian and Parthian versions of this word are not capitalized in
Huyse’s edition and are written as “bidax$gan”, the Greek version is capitalized. “Bidax$” is an Ira-

20 Berti (2019).
21 https://epigraphy.packhum.org/text/314697 (last access 26.06.2025).

22 Huyse (1999), 22.
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phrase that contains the word is translated to German by Huyse:**

Greek: Apta&apov [Titi&yav”, Translation: “Ardastr, (den Sohn) des Bidaxs (‘Vizekonigs’)”

Parthian: “Ardasir bidax$gan”, Translation: “Ardastr, den Sohn des Vizekonigs”

Middle Persian: “Ardasir 1 bidax$gan”, Translation: “Ardasir, den Sohn des Vizekonigs”

In instances similar to “TTiti&yav,” where one version is assumed to be a named entity due to capitaliz-
ation, we have included it in our Named Entity dataset. When none of the versions include a capital -

ized word, similar to the case of “Bid1£”, it only appears in the alignment pair dataset.

Greek Parthian Middle Persian Line Number
B bidaxs bidaxs Line 42
TTAEOL bidaxs bidax$ Line 45
mva&ov bidaxs bidax$ Line 47
ITt&ryov bidax$gan bidax$gan Line 49

Tab. 4: Different recordings of the word “bidax$” and its related terms in the Greek version of SKZ.

It is important to note that the alignment data can be employed for purposes beyond extracting Named
Entities. The trilingual alignment itself serves as a lexicographical resource, providing valuable in-
formation for understanding certain words. One example that demonstrates the application of the
alignments, as well as the complexity of the Greek version, is the word “dastgerd”, which appears in
the Greek text both as a transcription and as a translation and has been the subject of extensive schol-
arly debate.” Instances of this word are found in the alignment data but not in the Named Entity data-
set, in line with our general approach of excluding uncapitalized terms from Named Entities. The word
“dastgerd” has been defined as “estate”,” “landed estate”,”” and “mansion™” in different lexicons. Re-
cent studies by Jam?® (in Persian) and Panaino® offer diachronic investigations of this term through a
comparative analysis of attestations in the SKZ inscription alongside parallel occurrences in various
texts in Arabic, Syriac, Armenian, and multiple Iranian languages. While the focus of this paper is on
Named Entities, such philological studies underscore the importance of parallel corpora for terminolo-
gical research.

23 Sundermann (1989).

24  Huyse (1999), 61.

25 Skalmowski (1993); Gignoux (1994); Dhabhar (1930).
26 Mackenzie (1971), 25.

27 Nyberg (1974), 59.

28 Durkin-Meisterernst (2004), 142.

29 Jam (2019).

30 Panaino (2022).
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Greek Parthian Middle Persian Line Number
ktiocpata dastgerd dastgerd Line 30
S0OTIKEPTOG dastgerd dastgerd Line 32
S0OTIKIPT dastgerd dastgerd Line 44
Ktiopa dastgerd ¥ Line 51
daoTiKpTnV dastgerd ¥ Line 51

Tab. 5: Different recordings of the word “dastgerd” in the Greek version of SKZ.

Conclusions and Future Work

This paper introduces a word-aligned parallel corpus and a manually annotated Named Entity dataset
for the trilingual inscription of Shapur I at Ka’ba-ye Zartost (SKZ). The dataset, comprising nearly 400
Named Entities within the inscription, contains information on proper names and geographical loca-
tions attested across the three versions of SKZ in Greek, Middle Persian, and Parthian. We have de-
scribed the methods and tools used in preparing the corpus and alignments, as well as the identifica-
tion, extraction, and categorization of Named Entities in the texts. Moreover, we have discussed vari-
ous challenges inherent in extracting Named Entities from a multilingual corpus, including cases in
which a proper name is recorded differently in the same language or across languages, as well as cases
where classification decisions are complicated.

The corpus, alignment data, and Named Entity dataset are openly accessible through GitHub and Zen-
odo. By making our dataset openly available, we hope to provide a foundation for further historical
and computational research on this inscription. Future enhancements to this work include linking each
Named Entity to corresponding Wikidata entries, adding diplomatic versions, transliterations, and ori-
ginal scripts for the Iranian languages, and incorporating line references based on Back’s edition of the
inscription, which would facilitate further comparison and documentation. Furthermore, adding con-
textual information extracted from Huyse’s commentary and other sources would facilitate linking to
external resources. Other steps include visualization of the geographical data and publishing the data-
set alongside high-resolution photographs on digital platforms.

To conclude, we present all the Named Entities extracted from the inscription in its three languages:
Middle Persian, Parthian, and Greek. The table is sorted by the Middle Persian version of each name
as the primary column, followed by the Parthian and then the Greek version. Where multiple vari-
ations of a name appear in the Greek text, these are consolidated into a single cell rather than given
separate rows; all attested Greek variants are included in sequence. The table thus serves as a concise
reference for examining the correspondence of personal and place names between Middle Persian,
Parthian, and Greek, including the internal variation found within the Greek text. More extensive ver-
sions of the datasets are available on Zenodo and GitHub.”!

31 Data and paper have been prepared and written by Farnoosh Shamsian. Monica Berti has contributed to the selection of
data, annotation of Named Entities, and discussion of related paragraphs of the paper.
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Middle Persian Parthian Greek Line Number
Abarsahr Abarsahr avotato E6vn Line 3
Abrénag Abrénag APBpnvay, Line 41
Abursam Sabuhr Abursam Sabuhr APovpoop-capwp Line 48
Abursan Abursam APovpoap Line 42
Adaniya Adaniya Adava Line 25
Adur-Anahid Adur-Anahid Adovp-ovoid Line 33, 36
Adurbayagan Adurbadegan AdovpBadnviv Line 2
Afrike Afrikiya Avottaviog Line 19
Alanan Alanan Alovdv Line 2
Alexsandariya Alexsandariya AreEavdpray, Line 14, 24

Ale&lvoplav
Anat Anat Avodav Line 11
Anazarbos Anazarbos Aypinmav Line 26
Andegan Andegan ‘Tvonyav, Avonyav Line 42, 46
Andiyok Andiyok AvTioyiov Line 13, 27
Anéran Anéran Avoplovdv Line 1, 30
Antmiirin Antmirin Avepodpv Line 27
Andsag Andsag Avoookx Line 37
Apdmiya Apdmiya Amopiov Line 12
Ar<r>an Ardan AlBoaviav Line 2
Arabiya Arabiya Apapiog Line 21
Arbayestan Arbayestan Apafiav Line 2
Ardasir Ardasir Apta&apov, Line 1, 36, 41, 41, 41, 41,
Apta&apov, U2 44,45, 46,48, 49, 50
Apta&apov, Aptaéip,
Apta&apov,
Apta&apov, Aptaip,
Apta&apov, Aptaéip,
Aptallp, Aprta&apov,
Apta&apov, Apta&hpov
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Ardasir-Farr Ardasir-Farr Apta&ipovep Line 42
Ardasir-Snom Ardagir-Snom Aptatopiovoup Line 46
Ardawan Ardafan Aptapavov, Ipdovav  |Line 47, 50
Ariston Ariston Apiotiav Line 15
Armenaz Armenaz Aopuévala Line 13
Armin Armin Apueviav, Apueviav Line 2,9
Arminan Arminin Apueviog, Appueviag,|Line 33, 37, 38
Apueviov
Arstad Arstad Aoctat Line 50
Artangiliya Artangiliya Aptavyiila Line 17
Asiya Asaya Aociog Line 20
Asporag Asporag AocTopik Line 40
Asporagan Asporagan -, Aomopryov Line 11, 40
Astriya Astriya<-> Apaotpiog Line 19
Asiirestan Asiirestan Acocvpiav, Aococvpiag,|Line 2, 6, 6, 30
Aococvpiov, Acovpig
Astiriya Asiiriya Yuplog Line 10, -
Aygiya Ayga Atyéav Line 24
Balasagan Balasagan — — —ymviyv Line 2
Bandagan Bandagan Bavoryav Line 50
Bargsagan Barésagan Bepnoryav Line 43
Barragan Barragan Bappryav Line 48
Batnan Batnan Bawvav Line 16
Baydad Baydad Badov Line 50
Bebalis Bebalis Bappapiocd, Line 9, 11
BopPaiicoov
bidaxsgan bidaxsgan [Mn&ryav Line 49
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Birt Birt -, BipBav Line 11, 29
Birt Artiban Birt-Artiban BipOov Actmpdiov Line 11
Bittiniya Bitiiniya BiBvviog Line 20
Cagestan Cacestan Tootonviig Line 3
Cagmag Casmag Tieopok, Twopk Line 37, 46
Cihrag Cihrag Tlepc Line 43
Dakiya Dakiya Aoxelog Line 19
Dehén Deéhén Anmv Line 42
Deénag Dénag Anvokng, Anvik,|Line 36, 41, 42, 44
Anvoxng, Anvakn<g>
Dikor Dikor Ayop Line 15
Diram Diran Anpav Line 43
dizbedgan dizbedgan Ancpndryov Line 49
Dolix Dolox AoAiymv Line 15
Doman Doman Adpav Line 16
Dumbawan Dumbawand TovpPaodviov Line 47
Diira Diira Aodpoav Line 15
Epifaniya Epifaniya "Emipavioy Line 27
Eran Eran Apravéyv Line 1
Eransahr Eransahr 10 1OV Aplovdv &0vog,|Line 6, 1, 30
Aplovdyv gBvoug,
Aplovdv
Ewagan Ewagan AByav Line 47
Ewaxs Abdaxs AB<&>ayag Line 49
Farrag Farrag Dappex Line 40
Farragan Farragan DGappicav, Ovipepryav,|Line 40, 43, 45
ITapwcav
Filip<p>os Filip<p>os Oilnmov, OiAimmog Line 7, 8
Flawiyas Flawiyas dravidda Line 26
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Fonikiya Fonikaya Dowveikng Line 21
Frat Frat Ddpéota Line 17
Frig Frig Dpeikov Line 46
Fruge Friigaya Dpoyiog Line 20
Galatiya Galatiniya ToAatiog Line 20
Garman Garmaniya Ieppavidv Line 6
Garmaniya Garmaniya Ieppavdv, I'eppaviag  |Line 19, 21
Garmanos Garmaniyos I'eppaveikiov Line 15
Gay Gap Im Line 47
Géelan Gelan TeAnvov Line 36
Gindaros Gindaros I'ivdapov Line 13
Go<y>man Go<y>man l'opav Line 46
Gog Gog l'owok Line 42
Gordanyos Gordanyos Topdiavog Line 6, 7
Got Got T'ov60wv Line 6
Gulag Wardag Ovapdik Line 50
Gundifarr Gundifarr Tovdwpep Line 47
Gurgan Wurgan T'ovpyav Line 3
Halab Halab Béppowav Line 12
Hamadan Hamadan Apdov Line 48
Hamat Hamat Xopod Line 14
Harew Harew Pnv Line 3
Harran Harran Kappag, Kappdv Line 18, 22
Hind Hind ‘Tvoiag Line 34
Hindestan Hindestan ‘Tvéiov Line 3
Homfrad Homfrasad Xovpoppat Line 43
Horagan Horagan Qpryov Line 40
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Hormezd Hormezd Qpuicd, Qpuil<é>ov |Line 38, 49
Hormezdag Hormezdag Qpuicdax Line 38
Hrom From Popoiov dpyig Line 6
Hromayin Fromayin ‘Popoiot, Pouaiov Line 7,7,9,9, 10, 24, 30
Hudug Hudug Xovdk Line 43
Husraw-adur-Anahid Husraw-Adur-Anahid | Xootpw-adovpovord Line 33
Husraw-Narseh Husraw-Narseh Xootpm-vopon Line 34
Husraw-Ohrmezd-Ar- |Husraw-Ohrmezd-Ar- |Xootpo- Line 33
dastr dasir oputodaptacelp
Husraw-Sabuhr Husraw-Sabuhr Xootpw-copovp Line 33, 34
Ikoniya Ikoniya Tcdviv Line 29
Isawriya Isawriya Xupiog Line 20
Ispaniya Ispaniya ‘Tomaviag Line 19
Jahén Jahén Aenv Line 43
Joymard j oymard Alwpepdov Line 48
Kadugan Kadugan Kidovkav Line 45
Kaf Kaf Koanr Line 2
Kap<p>o6dakiya Kap<p>odakiya Kamnadokiog Line 16, 20, 23
Karin Karin Kapnv Line 42, 46
Kastabalay Kastabala Kactéfora Line 26
Katabala Katabala Katéforov Line 24
Katis<s>os Katis<s>os kot Toov Line 24
Kerdir Kerdir Kaptep, Kipdeip Line 49, 50
Kerdsraw Kerdsraw Kipdiotpo Line 47
Kerman Kerman Keppov, Kippavinviic |Line 41, 44
Ke&sar Ke&sar Kaicap, Kaicap,|Line 6, 7, 8, 9, 18, 22, 22

Kaicap, Kaicap,

Kaioap, Kaicapa,

Kaioapog
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Kesariya Kesariya Mnokapipn Line 28
Kilikiya Kilikiya Kiuxiog Line 20, 23
Kilindiros Kilindiros Kelévoepv Line 27
Kinasra Kinasra XoAkioa Line 12
Kir<r>os Kir<r>os Kvppov Line 13
Kirkisiya Kirkisiya Kopkovciova Line 15
Kirman Kerman Keppovinvnv Line 3
Komanay Komanaya Kopava Line 28
Korikos Korikos Kopvokov Line 25
Kubistariya Kubistariya Kopotpa Line 28
Kusansahr Kusansahr Kovonvdv £6vn Line 3
Larandiya Larandiya Adpavdo Line 29
Likoniya Likoniya Avkooviog Line 20
Lukiya Likiya Avxiog Line 20
Mah Mad Modnviv Line 3
Mak<u>ran Mak<u>ran Mokapov Line 3
Mal<I>os Mal<I>os MoArov Line 25
Mamasastiya Mamastiya Mopyoveotiov Line 24
Manbiig Manbiig ‘Tepamoity Line 11
Mard Mard Mopd Line 42
Mardén<a>gan Mardén<a>gan Mepdryav Line 40
Marw Mary Mapov Line 3, 41
Mayanrodan Madyanrodan Meoomotapiog Line 21
Maziinsahr Maziinsahr Mulovv €Bvog Line 3
Mgésan Mesan Mnocovnvnv, Line 2, 34, 36, 38, 44

Mnoavnvdv,

Mnocavnvdv,

Mnocavnvav, Mncav
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Mihrag Mihrag Megp<r>k Line 43
Mihran Mihran Meepov Line 50
Mihrozan<a>gan Mihrafdzan<a>gan Meepolvnyav Line 40
Mihrxwast Mihrxwast Mepyovaotov, Line 43, 49

Megpyovoot
Misik Misik Mnoiyin, Mwoymv Line 6, 8
Miyanpolos Mtyanpolos Mudv Line 27
Moran Moran Mowptraviog Line 21
Mosiya Mosiya Moociag Line 19
Mostinopolos Maostinopolos Aopetiov Line 28
Murrod Murrod Muppmd Line 37
Nadug Nadug Nadwk Line 49
Narseh Narseh Noapoaiov Line 34, 37, 45, 46, 48,

49

Narsehgan Narsehgan Naponyov Line 48
Nasbed<a>gan Nasbed<a>gan Noaocradryov Line 50
Neroniyas Nerdniyas Nepovidoo Line 26
Néw-Sabuhr New-Sabuhr Ni-cafwp Line 46
Nikopolos Nikopolos Newonoiv, Newkoénohv |Line 14, 26
Niriz Niriz Nnpnl Line 50
Nodsiragan Nodstragan Adwpnvniy, Adapnvilg |Line 2, 44
Norikos Nirakos Nopkod Line 19
Odabaxt Odabaxt ‘OdaPoyd Line 38
Ohrmezd-Ardasir Ohrmezd-Ardasir Qpuicdaptaéip, Line 4, 33, 37

Qpuicoaptaéip,

Qpusd-apta&apov
Ohrmezd<d>uxtag Ohrmezdduxtag Qpr1sd-dovKToK Line 38
Orsigan Orsigan Apvryov Line 40
Pa<k>cihr Pacihr Halnpov, alnp Line 43, 46
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Pabag Pabag ITomdkov, INamdxov,|[Line 1, 36, 40, 41, 42, 42
Iandxov, MMopaxov, @5, 47, 48, 49
IMopox, ITopdkov,
[Mopaxov, [Namdkov,
Iomdxov, IMoamox

Pabagan Pabagan Iomoaxav, IMomaxav,|Line 36, 42, 44
[aPdxov

Pabig Pabic opg Line 47

Pahlaw Parbaw ITopdiav, apOig Line 2, 30

Pamfiliya Pamfilaya Kopmaviog Line 20

Pannaniya Pannaniya [Mavvoviag Line 19

Par<a>dan Par<a>dan IMoapaonviv Line 3

Parisxwar Parisxwar [Ipecoovap Line 2

Pars Pars ITepoida, [Tepoioa, |Line 2, 22, 30
[epoidet

Pasfal Pasfard Moopepd Line 49

Pasfalgan Pasfardgan [Hoopepdryov Line 49

Paskabiir Paskabiir HaockiPovpmv Line 3

Peroz Peroz [Inpoov, IInpw(,|Line 37, 38, 42, 45

IIpwd, Impnov

Péroz-Sabuhr P&roz-Sabuhr [Inpwc-cafoup, Line 4, 8, 47
[Inpocafop
Pérdozgan Perozgan [npolyov Line 45
Puhrag Puhrag IMopw Line 40
Rakiindiya Rakiindiya ‘Paxovvoiov Line 29
Rastag Rastag ‘Pactax Line 49
Rastagan Rastagan ‘Pactiryav Line 48
Rax§ Rax§ ‘Po& Line 42
Ray Line 50
Refaniyos Refaniyos ‘Pepavéav Line 12
Resiya Resiya ‘Petiog Line 19
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Rind Rind Pwvd Line 48

Rodag Rodag Pwdaxng Line 41

Rodduxt Rodduxt Pwd-dovkTk<a>Kk Line 37

Rodos Rodos Avdiog Line 21

Sabuhr Sabuhr Zandpng, Tapovp, [Line 1, 34, 36, 37, 38, 40,
ZATMmPOov, Xanmpov, @4, 45, 48, 49
Yafovp, Yanmdpov,

Yanwp, Zonwnp, Zopop,
2OmMOPOL

Sabuhr §ahan §ah ama xwadayif deomoteiay UMV Line 44
Sabuhr-Sndm Sabuhr-Sném ZATmP-GVOLLL Line 47
Sabuhrduxtag Sabuhrduxtag Yapovp-dovkToK Line 37, 38
Sadaluf Sadaluf 2aTOPONT Line 41
Sagan Sagan Zeylotvav, Xryov Line 37, 37, 38, 41
Sagbus Sagbus ZayBovg Line 43
Sagestan Sagestan Yeylotavny, Zeylomviic |Line 3, 34
Sahmust Samust 2a1oveTOL Line 46
Sahrkerd Sahrkerd ZapoakdpTov Line 47
Samisat Samgat Yapocata Line 24
Sanbidgan Sanbidgan YovBednyov Line 47
Sasan Sasan 2Z0oavov, Yaodvov, |[Line 36, 40, 42, 45, 50,
ooy, 2ooavov, |50, 50
2000V, Xac0vVoL
Sasangan Sasangan Xacavyov Line 50
Satal Satal Yataia Line 16
Sebastiya Sebastiya nPaoctnyv, InPactiav  |Line 25, 29
Selintis Selints YeAvodv Line 27
Seliikan Seltkan DYNOINAY Line 48
Selukiya Selukiya YeAevKiov Line 13, 14, 27
Sigan Sigan Mayehoviav Line 2
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Sinzar Sizar Yivlapa Line 14
Sridoy Sridoy Stpndm Line 46
Staxryad Staxryad Ytapod Line 38
Sad Sad 2ovid Line 17
Sugd Suyd 2 OdKNVIC Line 3
Stra Sura Xovpav Line 11
Stren Surén Xovpnv Line 42, 46
Stiriya Striya Xvplag Line 20, 23
Sas Sas Xovicav Line 17
Tahm-Sabuhr Tahm-Sabuhr Tap-cafovp Line 46
Tarsos Tarsos Topodv Line 25
Tirmihr Tirmihr Tippep Line 47
Tiyana Tayana THova Line 28
Tiyanag Tiyanag Tuovik Line 48
Tosar<a>gan Tosar<a>gan Tovooepryav Line 43
Trakiya Trakiya Opaxiog Line 20
Turan Tuyran Tovpnvv Line 3
Tirestan Turyestan Tovpnviig Line 34
Uma Urna Ovpya Line 12
Urha Urha "Edecoa<v>, 'Edécowv |Line 18, 22
Wala<x>$§ Wala<x>$§ Ovordooov, Ovordoov |Line 44, 48
Waliyaranos Walaraniyos Ovaieplovog, Line 18, 22, 22

Ovareplavod,

Ovareplavov
Waraz Waraz Topalov, I'ovpal Line 42, 45
Warazduxt Warazduxt Topal-6ovkt Line 37
Wardan Wardan Ovapdav, Ovapddvov |Line 43, 50
Wardbed Wardbed T'ovABad Line 48
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Wardbed<a>gan Wardbed<a>gan TovApnyav Line 50
Warhran Warhran T'ovapabpay, Line 32, 36, 38
Tovapabpavov,
Tovapabpov
Warhranbad Warhranbad ToapBavimat Line 40
Warzan Warzan Tovaplv Line 47
Weh-Andiyok-Sabuhr  |Weh-Andiyok-Sabuhr  |Tove-avtioy-cafop Line 46
Weh-Ardasir Weh-Ardasir IMve-apta&apov Line 49
Wezan<a>gan Wezan<a>gan Tovelnviyav Line 40
Wifr Wifr Ovpepov Line 43
Wifr<a>gan Wifr<a>gan Tvwpepryov Line 48
Winnar Winnar Towvap Line 50
Wirdy Wirdd Ovopwd Line 50
Wiruzan Wirzan ‘IBnpiav, Tpnpiag Line 2, 44
Wisfarr<a>gan Wisfarr<a>gan Tovacmepryav, Line 43, 47
Ovienepnyov
Wohnam Wohnam Tloavvépov, l'oavvap  |Line 46, 47
Xanar Xanar Xavap Line 16
Xizestan Xizestan OV, Ovnvii Line 2, 30
Xwar<r>anzém Xwar<r>anzém Xopvavinu Line 36, 37
Yahudiya Yudaya ‘Tovdaiag Line 21
Yazadbed Yaz<a>dbed ‘Incéfad Line 48
Zabr<a>gan Zabr<a>gan Zappav Line 43
Zadspraxm<a>gan Sabuhr<a>gan Yafovpyov Line 45
Zefiron Zefiron ZeOpy Line 25
Zig Zig Zvy, Znx, Zic Line 40, 43, 47
Zoma Z0oma Zedypo Line 12
Zurwandad Zurwandad ZopovovooTt Line 50
Aociag Line 21
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<H>amazasp <H>amazasp Apalacmov Line 44
Dunbawand Aovupaovvd Line 42
Gelman 'y Line 42
Razmayod Propowd Line 47
Manzag MoavGx Line 50
Manzag MavG Line 50

Tab. 6: List of Named Entities in the Middle Persian, Parthian, and Greek versions of SKZ.
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Sources

Online sources and digital corpora

Datasets on GitHub = https://github.com/farnoosh-shamsian/SKZ (last access 26.06.2025).

Datasets on Zenodo = https://zenodo.org/records/15050878 (last access 26.06.2025).

Encyclopaedia Iranica = https://www.iranicaonline.org (last access 26.06.2025).

Parthian Sources = http://parthiansources.com/ (last access 26.06.2025).

PHI Epigraphy Project = https://epigraphy.packhum.org (last access 26.06.2025).

Topos Text = https://topostext.org/ (last access 26.06.2025).

Trismegistos = https://www.trismegistos.org/ (last access 26.06.2025).

Ugarit Alignment Tool = http://ugarit.ialigner.com/ (last access 26.06.2025).

Wikidata = https://www.wikidata.org (last access 26.06.2025).

Text editions

Back (1978): M. Back (ed.), Die sassanidischen Staatsinschriften, Acta Iranica 18, Teheran / Leiden
1978.

Canali De Rossi (2004): F. Canali De Rossi (ed.), Iscrizioni dello estremo oriente greco. Un repertorio.
Inschriften griechischer Stadte aus Kleinasien 65, Bonn 2004.

Huyse (1999): P. Huyse (ed.), Die dreisprachige Inschrift Sabuhrs I. an der Ka‘ba-i Zarduit (SKZ),
Corpus Inscriptionum Iranicarum III/I/I, London 1999.
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LGPN-Ling for the Preservation of Greek Personal Names
in a Digital Environment

Matilde Garré

Abstract: The aim of this paper is to illustrate the preservation of Greek personal names in a digital
environment, going beyond the concept of ‘name entity’ and taking into account the morphological,
morphosyntactic and lexical entities involved in the analysis of these personal names. To achieve this,
I will focus on the output of the LGPN-Ling project, directed by Sophie Minon: the LGPN-Ling search
site and the printed volume of Lexonyme. | will first examine the structure of the website and its con-
ception, taking into account the uncertainties that can arise in the analysis of personal names and that
can be difficult to convey in a clear and concise manner. | will then use representative examples to il-
lustrate how the structure of the LGPN-Ling site allows Greek personal names to be preserved in a di-
gital environment not only as nomina omina, but also as even smaller entities such as morphemes and
lexemes. Indeed, each entry in the database is connected and linked to the others in all aspects of its
analysis. This includes gender, geolinguistics, bases, suffixes, morphosyntax, semantic and even lex-
ical correspondences in Greek. Names are thus linked on the basis of one or more of these features,
creating a complex network of interrelationships between the registered forms.

Introduction

From LGPN to LGPN-Ling, from a name entity to an even smaller linguistic — lexical, morphological,
morphosyntactic, and semantic — entity: this is what has been achieved through the research and the
elaboration of the LGPN-Ling website, under the direction of Sophie Minon. The history of the pro-
ject, its objectives and its design will be considered in the first instance. The discussion will then shift
to the LGPN-Ling website, examining how its architecture ensures the preservation of ancient Greek
personal names in a digital environment. Afterwards, we will examine the concept of nomen omen,
and discuss how the morphological, syntactic, semantic, and lexical analyses conducted in this project
allow us to move past it and focus on even smaller entities.

1. Conceiving Tools for a Linguistic Analysis of Greek Personal
Names

How was LGPN-Ling conceived and developed? This is the question that we will tackle in this para-
graph. To do so, we will first focus on the history of the project and on its goals. We will then examine

the issues that had to be taken into account in the creation of the database itself, due to the specific lin-
guistic features of Greek personal names.
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1.1 From LGPN to LGPN-Ling

The adventure of the LGPN-Ling project started in 2013, when the principal investigator, Sophie
Minon, presented to Robert Parker — director of the LGPN series in Oxford, at the time — the idea of a
linguistic analysis of the names included in the volumes of the Lexicon of Greek Personal Names
(LGPN)." The volumes of the Oxford’s Lexicon of Greek Personal Names thus constitute the corpus on
which LGPN-Ling is built. Indeed, the primary objective of this project was to leverage the extensive
and comprehensive onomastic data collected in the various volumes of the Lexicon of Greek Personal
Names.? This data would then be used to create a new and updated version of Die historischen Person-
ennamen des Griechischen bis zur Kaiserzeit, which Friedrich Bechtel first published in 1917, as re-
minded by Minon in 2020:

“Le projet LGPN-Ling [...] a donc pour objectif de doter le Lexicon of Greek Personal Names
d’Oxford d’une contrepartie qui ne peut étre, bien siir, exclusivement linguistique, dans le cas de
noms de personnes, mais doit tenir compte aussi de 1’ancrage historique, géographique et socio-
culturel de chaque individu porteur d’un nom: c’est cette complémentarité des approches, que
nous nous sommes efforcés de rendre par cet acronyme duel.”

From its inception, this initiative had a dual objective: to establish an online platform for the LGPN-
Ling search engine and to publish three printed volumes of the Lexonyme, with the first volume ap-
pearing in 2023.° On the one hand, the website allows access to the detailed (and up-to-date) analysis
of more than 36,000 Greek personal names thanks to the search options proposed. The Lexonyme, on
the other hand, is a dictionnaire raisonné,® organised by etymological lemmata. While these printed
volumes aim to produce an updated version of Bechtel’s book, the Lexonyme is characterised by a
completely new structure, which is the result of more than a century of research in Ancient Greek per-
sonal onomastics.” The LGPN-Ling search site and the printed volumes of the Lexonyme were thus
conceived as two complementary tools, each one of them allowing for a different perspective on the
linguistic analysis of Greek personal names.

1 So far, nine volumes have been published, according to a geographical distribution: 1 (Aegean Islands, Cyprus and
Cyrenaica); 2 (Attica); 3a (Peloponnese, Western Greece, Sicily, Magna Graecia); 3b (Megarid, Oropos, Boeotia, Lokris,
Phokis, Doris, Acarnania, Aetolia and Thessaly); 4 (Macedonia, Thrace, Northern Shores of the Black Sea); 5a (Coastal
Asia Minor: Pontos to Ionia); 5b (Coastal Asia Minor: Caria to Cilicia); 5c¢ (Inland Asia Minor). See also:
https://www.lgpn.ox.ac.uk/volumes (last access 20.03.2025).

2 The LGPN series has been published since 1987. As a consequence, for certain regions, a great number of epigraphic
discoveries and publications was made in the last decades Therefore, one of the biggest achievements of the LGPN-Ling
team-work has been to update the onomastic data, thanks to the systematic verification of the indexes of the Supple-
mentum Epigraphicum Graecum and the Bulletin épigraphique, as well as the newest corpora. This incredible amount of
work is still ongoing thanks to the dedication and unwavering efforts of Gérard Genevrois. See also below §2.1. The
achievements accomplished owe a lot to the entire LGPN-Ling team including, in addition to Sophie Minon and Gérard
Genevrois, Jean-Claude Chuat, Dan Dana, Enrique Nieto Izquierdo, Florian Réveilhac, as well as the developer Mag -
dalena Turska. The site (https:/lgpn-ling.huma-num.fr/about.html [last access 31.01.2026]) is most easily accessible us-
ing Firefox and Google Chrome browsers.

3 Bechtel (1917).
4 Minon (2020), 256.
5 Minon (2020), 257-258; Minon (2023), XV—XVIII.

6 Minon (2023), XVII.
7  De Lamberterie (2023).
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In 2015, the connection with the Oxford’s LGPN lead to the elaboration of the LGPN-Ling website,
developed by Magdalena Turska from Exist Solutions, under the direction of Sophie Minon, in TEI-
xml. Opened to the public in 2023, the elaboration of its final structure has required the development
of several preliminary and intermediary versions, aiming at understanding how to present all the lin-
guistic features of an ancient Greek personal name.

1.2 Conveying the Analysis of a Personal Name into a Strict Structure

When analysing Greek personal names, it is not uncommon to encounter certain degrees of uncer-
tainty, which can be challenging to convey in a concise and clear manner. When scientifically we are
not even sure about the analysis of a name, how can we present it clearly to make it acceptable to a
machine? This question was one of the most demanding issues that had to be tackled during the con-
ception phase of the LGPN-Ling website. Therefore, the primary challenge in developing a database
and search engine was not just designing and structuring it, but rather the ability to dissect and cat-
egorise each component of a personal name, ensuring that they aligned with the database’s architec-
ture. Displaying and organising the database in a way that allows for the inclusion of all morphological
and semantic information in a specific ‘column’ represents a significant challenge in itself. This is par-
ticularly evident in cases such as Apiot@voé, for example, where a contraction has occurred between
the final vowel of the first base (Apioto°) and the initial vowel of the second base (°ravaxkt-), follow-
ing the reduction of intervocalic w. These details concerning its analysis must in fact be presented in
the clearest and most concise way possible. But in addition to these specific and punctual issues, con-
cerning the phonological analysis of particular names, other — more general — questions had to be ad-
dressed.

The first issue concerns the classification of the different kinds of personal names depending on their
composition process. In 1917, Bechtel® decided to organise his book into two main sections: the first
one concerns compounds and abbreviated compounds, while the second one is devoted to die iibrigen
Namen (meaning: the remaining names!). This second section includes the simplicia: names whose
base — typically a name or an adjective — originate directly from the lexicon. This implies that the lex-
ical component of these names is not usually attested as a compound. Nevertheless, as reminded by
Minon,’ the label of these different parts of his book clearly implies a hierarchy between the compoun-
ded forms, inherited from Indo-European, on one hand, and the personal names derived directly from
the Greek lexicon, on the other. Furthermore, as Dobias-Lalou and Dubois stated clearly in their intro-
duction to Olivier Masson’s Onomastica Graeca Selecta,'’ in some cases, the distinction between ab-
breviated compounds and simplicia is not as clearcut as it seems. For example, an adjective like
dyaBoc (good, noble) could potentially have been used to form a personal name, such as Ayafwv.
Therefore, a name such as AydOwv does not have to be necessarily interpreted as a shortened form of a
compound, such as Ayafo-kAfig. Both analyses could, in fact, be true at the same time for the same in-
dividual, or one option could be valid for one Ayé6wv, while the other for another. This example raises
another question, which can be challenging to summarise concisely: the morphological and semantic
analysis of a name may differ based on the person who bears it (§3.1).

The terminology of the analysis of the construction of personal names can also be problematic. This is
evident from the wide, often imprecise, use of the term ‘hypocoristic’, as noted by Dubois in 2017."
That is why one of the biggest efforts undertaken by the LGPN-Ling team was to determine a classific-
ation and a terminology that could be used to describe Greek personal names solely depending on their

8  Bechtel (1917).

9  Minon (2020), 263-264.

10 Dobias-Lalou / Dubois (1990), XI-XIV.
11 Dubois (2017), 6-11.
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composition process.'” To gain a deeper understanding of the morphological formation of Greek per-
sonal names, this study proved vital. It served as the foundation for creating an exhaustive and accur-
ate structure on the LGPN-Ling platform. As a result, the database structure was designed to accom-
modate up to two bases, or a prefix and a base (§2.1). However, it is possible that in certain cases, one
of the bases may contain a compounded form. This could be interpreted as proof that we are dealing
with a three-base compound." Therefore, we had to create a solution to accommodate the three-base
compounds in the database without adding an additional column, which could have been labelled
‘base 3. Doing so we would have conveyed the misleading idea that the three bases function inde-
pendently, when in reality, they do not. For example, the name ®\-épnpog'* consists of a compound
base, £épnpog, including the prefix éni and the root )pn. Consequently, it was determined that an equal
sign should be introduced between the two members of the compounded base. As a result, the Base 2
appears in LGPN-Ling as en(1)=(h)ep(a/o0) (in youth), a compound (XY originating from the syntagm
€0’f|Png (during adolescence). This allowed a more precise correlation to be established between the
morphological structure of the bases and their morphosyntactic analysis, since £pnpog is here the
whole head (X) of the compound (§2.1).

The second issue concerns the derivational process and the segmentation of the suffixes attested by the
personal name. Indeed, it is of critical importance that those who analyse Greek personal names be
able to identify the endings of names and the suffixes or suffixes used in their formation. To this day,
aside from La formation des noms en grec ancien by Pierre Chantraine (1933)," no exhaustive ana-
lysis of Greek suffixes has been undertaken. Such a study should include not only literature, but also
epigraphy and papyrology. Additionally, it should compare the lexical and onomastic uses of the suf-
fixes. Consequently, one of the initial scientific activities undertaken as part of the LGPN-Ling project
was a conference held in Lyon in 2015 on the suffixation of Greek personal names, later published in
2017 as La suffixation des anthroponymes grecs antiques.'® The papers included in this book provide a
preliminary overview of the issue, including different suffixes and contact areas, as well as features
concerning specific dialects. This research also enabled Minon to develop a preliminary catalogue of
the different types of these suffixes, and, most notably, the so-called chaines suffixales," as discussed
in the aforementioned book. To design the database structure, it was crucial to understand the max-
imum number of suffixes that could be used in a chain and the sequence in which they could be used.
Through this research, it was established that in Greek personal names there is the potential for up to
four different suffixes to be employed.'® In certain instances, the same suffix may be found in multiple
positions. The derivational suffix -w@v, -wvog, for example, could have been used in the fourth, third,
second, and first position. The one furthest to the right, i.e. at the end of the name is in fact the position
of the inflectional suffix, the only suffix that is necessary. The standard order is, from left to right, 4, 3,
2, 1; but the numbering is hierarchised. This research was therefore crucial for understanding how
many columns were to be created in the database. Four columns were thus designed, corresponding to
the different suffixes. The case of ®1A-wv-1y-id-nc," is particularly noteworthy, as all four columns are
used. Clearly, the creation and organisation of the different suffixes within the four columns required
some level of abstraction and the making of difficult choices and concessions (§3.2). For instance, as

12 Minon (2023), XIV—XVI.
13 Minon (2020), 283.

14 https:/Igpn-ling.huma-num.fr/Philephébos (last access 23.11.2024).

15 Chantraine (1933).

16 Alonso Déniz et al. (2017).

17 Minon (2017).

18 In the LGPN-Ling website these suffixes have been given a number (1, 2, 3 or 4) depending on their position.

19 Minon (2017), 704; Minon (2020), 262; https://lgpn-ling.huma-num.fr/Philonichid@s (last access 21.05.2024).
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illustrated by ®\-wv-1y-16-16, the complex derivational suffix -iddc has been presented here as -(1)5-
and -ag, despite the ongoing debate surrounding the origin and evolution of this suffix within the field
of Greek derivational suffixation.”

The first steps undertaken by the LGPN-Ling team thus aimed at gaining more insight on the detailed
analysis of a Greek personal name. This in-depth research was crucial in ensuring that every linguistic
detail was accurately represented in the database. The team aimed to answer a multitude of questions,
such as how many ‘columns’ were required, and what kind of data these columns should contain. How
will the content of these columns interact with the other columns? It was by answering these questions
and addressing issues such as the construction and suffixation of Greek personal names that the web-
site’s current structure was progressively developed and refined.

2. Preserving Greek Personal Names in a Digital Environment

In this paragraph, we will address the question on how the structure of LGPN-Ling allows to preserve
Greek personal names in a digital environment. To do so, we will first focus on the structure of LGPN-
Ling. We will then illustrate the internal and external connection and interconnections that have been
implemented.

2.1 The Structure of LGPN-Ling

The LGPN-Ling website is organised in two main sections: ‘Browse’ and ‘Catalogues’, both accessible
from the homepage.”' While both sections provide access to the study of Greek personal names, they
cater to distinct purposes.

The ‘Browse’ section was created with two primary objectives in mind: (1) offering a visually enga-
ging representation of name analyses, and (2) facilitating full-text and faceted searches for these
names. We will focus here on the analysis of personal names (1), as it can be accessed in the browse
section. The current format of the analysis of all names included in the LGPN-Ling search page is or-
ganised into several columns. The interface’s columns were designed and organised to facilitate user
research and to enable the most accurate possible scientific analysis of personal names. This presenta-
tion of personal name analysis aims to address the challenges and uncertainties identified in Greek
name analysis (§1.2). The existing columns are the following, presented from left to right (cf. fig. 1):*

1. The ‘Name’ column, which includes: the name in the Greek alphabet (e.g. Ayhaogoidog);?
its transcription in Latin characters (e.g. Aglaophaidas); the inflectional suffix and its genit-
ive, as well as the dialectal variants of the genitive; the number of individuals bearing the
entry name, according to LGPN; the time range (from the oldest to the most recent attesta-
tion of the entry name); the connections to LGPN and Trismegistos (that will be discussed in
further detail below §2.2).

20 Garré (2022), 132-156.

21 https:/Igpn-ling.huma-num.fr/about.html (last access 20.03.2025).

22 See also: Minon (2020), 281-292; the entry ‘How to Read the Analysis of a Name’ on the LGPN-Ling website
(https:/Igpn-ling.huma-num.fr/analysis.html [last access 15.03.2025]).

23 https:/Igpn-ling.huma-num.fr/Aglaophaidas (last access 21.05.2024).
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Bases PN Suffixes Lexis References @
e — Bases Morphosyntax . .
N Geoll ti . S ti
ame sotinguistic. Prefix Root1 Root2 S.4S.35.2S8.1 (PN Genetics) emantics Sources and Ref. Linked Sou-rces and <
Onomastics Ref V4
‘AyAaooaidag Boeotian ayAa(F)(o) ¢a(F)-(e/oo) ()6 a/ Adj—N sparkling, o QyAadv £g daog idvteg o HPN 13+435 2024-05-21
aidas ne YX brilliant- Pi. fr. 52m.15 S-M Cfiation
-amg splendour, . pE) G aynace, dae D
Att. -ou, lon., A M. -ew etc., Beot, Lghl glory - EDG ¢paog
-ao, Dor. -a ,
o Cf. LSJ, DGEsp ayhadg,
LGPN O LSJ pdog
1[m.]
-250/-225
Trismegistos

Fig. 1: The Presentation of the Name AyAao@didag.

2. The ‘Geolinguistic’ column includes the areal, dialectal or interlinguistic characterisation of
the name. More than one label can be presented here in chronological order, the first label
corresponding to the oldest occurrence of a name.

3. The ‘Bases’ column, which, as explained above (§1.2), is organised into three sub-columns,
‘Prefix’, ‘Rootl’, and ‘Root2’ (cf. fig. 1).

4. The ‘Personal Names Suffixes’ column, structured in four additional sub-columns, as clari-
fied above (§1.2), which allow for the presentation of up to four derivational and inflec-
tional suffixes. It should be noted that, when the inflectional suffix of the name is the same
as the inflectional suffix of the base in the Greek lexicon, all the ‘Personal Names Suffixes’
columns will appear empty.”> As a consequence, for a name such as @co-yévng®, a com-
pounded name of a base 1 ®¢o°, from 0gdg (god), and a base 2 °yeveo-, from yévog (kin,
birth), the columns concerning the suffixes will thus be empty. The inflectional suffix (-ec-)
is, in fact, already presented as a part of the base 2 °yeveo-.

5. The ‘Bases Morpho-syntax’ includes several details concerning the morphosyntactic ana-
lysis of personal names. The visual presentation on the LGPN-Ling site is organised on sev-
eral lines. The first one clarifies the morphological value of the bases, as for the following
examples: Aapo-kvd-idac,”” Noun — Noun; Awo-x08ng,”® Proper Name — Noun, and Eye-
k0dng,” Verb — Noun. But we can also find adjectives, adverbs, etc. The second line clari-
fies the syntactical order in which the bases have to be read. One of the two bases is the
head of the compound (X) and the core of the syntagm, while the other (Y) is the tail of the
compound, syntactically dependent on the head. For example, the names Aapo-kvd-idag and
A10-k001¢ mentioned above are accompanied by YX: this means that the names must be
read from right to left. Conversely, 'Eye-k00ng is analysed as XY, meaning that the head of
the compound is on the left, in this case, the verb "Exe-. However, in certain instances, al-
though this presentation may provide an account of the syntactical order of the bases in syn-
chrony, it may be insufficient to explain the diachronic development of the compound. Oc-
casionally, personal names display an unexpected morphosyntactic order of the bases, such
as Avdp-ayadog (cf. fig. 2),° a compound of the name &vfip (male, warrior), and the adject-
ive ayaBdc (good, brave). In this case, although the adjective is usually expected as base 1,

24 Minon (2020), 282.
25 Minon (2020), 284-285.

26  https://Igpn-ling.huma-num.fr/Theogenés (last access 21.05.2024).

27 https://Igpn-ling. huma-num.fr/Damokydidas (last access 21.05.2024).

28  https://Igpn-ling.huma-num.fr/Diokydés (last access 21.05.2024).

29 https://Igpn-ling.huma-num.fr/Echekyd@s (last access 21.05.2024).

30 https:/lgpn-ling.huma-num.fr/Andragathos (last access 21.05.2024).
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it occupies, in fact, here the second position. This could be explained as a result of the in-
version of a name such as Ayd0-avopog. The inversion of an older compound Ayd0-avdpog
could have been supported by the existence of the syntagm dvrp dyafo6c. Additionally, as it
is clarified by the columns ‘Lexis’ and ‘References’, illustrated below, the syntagm évnp
dyabdc also contributed to the creation of the verb dvdpayafiCopon (play the honest man). A
close examination of the content of the ‘Morpho-syntax’ column reveals that the aforemen-
tioned compound should, in fact, be read from left to right, XY. The reason is that, diachron-
ically, an adjective cannot serve as the head of a compound syntactically. Additionally, the
third line describes the process of forming this compound by inverting the order of the roots
of the older and more typical Aya0-avdpog.’’ Nevertheless, it cannot be excluded that for
certain individuals, in synchrony, their name should actually be read from left to right (good
for the/his men). In other instances, this column allows to examine as well the question of
abbreviated compounds, both limited to a single base and truncated: for an abbreviated
compound "AAe&ic, we will only find X followed by ‘Abbr’; while in the case of truncated
compounds, such Avépoxrog, we have YXAbbr. In addition to these features, numerous
others have been incorporated into the ‘Morpho-syntax’ column. The objective is to provide
a comprehensive account of the intricate process of Greek personal name creation, which
necessitates accessibility in order to facilitate a full understanding of the name as a whole.

Bases PN Suffixes Lexis References
Bases °®
Name  Geolinguistic Morphosyntax Semantics
9 Prefix Root1 Root2 S.4S.3S.2S.1 P y. Sources and Ref. Linked Sources and Onomastics Ref o
(PN Genetics) V4
Avdpayabog Theraian, avdp(o) ayab(o) N—Adj] male, « €mel 6g g Avip « Juxtaposé ancien; inversion de: AyaB-avdpog. 2025-03-20
GPR Thessalian, XY warrior-  GyaBoq kal exEppwv HPN 8+47. Gitation
multiareal <YX good, MV alTod PAEEL Kal it dloxhaustvite \ ibilits |_D
honest,  kferaiHom. 1.9, 341 ° lfaut par souci d'exhaustivité, évoquer la possibilits

-o¢
-ou, -w

LGPN Q
27[m.]
-600/400

Trismegistos

Avdpaydbn Cretan f

. X qu'ait pu se faire ponctuellement aussi, cette fois en

. T‘{”' avép GyaBov synchronie, la lecture YX du nom inversé, et qu'a l'occasion, il
miepl i matpidi ait pu étre interprété comme:* Bon pour les hommes, ses
papvdpevov fr. 10.2 hommes’.
West

DELG aviip,

Gyaboc.

o CEG 11 (2006)
&ya-, dyaBog.

< Cf LSJ, DGEsp
avip

o GyaBog

brave

- Comparer avec
avdpayabifopat ‘agir
en ou jouer a 'homme
de bien’ (Th.+)

Fig. 2: The Analysis of the Name Av3pdyafog.

6. The ‘Semantics’ column includes the semantic value (in French or in English, depending on

the language chosen for the interface) for every base. Usually, more than one semantic value
(or possible translation) is given for every base. As for ®go-yévng mentioned above, the
base 2 yévog will be accompanied by the following semantic values: kin, birth, origin and
born.

The ‘Lexis’ column includes the lexical references and sources necessary to the understand-
ing of the name. Another challenge encountered during the LGPN-Ling project was, in fact,
the issue of semantic analysis of Greek personal names and their translation. The process of
rendering a proper name with a translation is a complex issue, particularly given the poten-
tial for semantic interpretation to differ between individuals sharing the same name, but
even for the abstract personal name (§3.1). As Minon elucidates in the introduction to the
first volume of the Lexonyme,* this is a particularly challenging aspect of the project. As a

31 On this topic, see also: Minon (2020), 285-288; Minon (2023), XXXVI-XXXVIIL.

32 Minon (2023), XXXIII-XL.
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consequence, it was chosen to give a translation of the bases in the column ‘Sematics’ men-
tioned above, without, at first, suggesting a real translation of the compound itself. The
‘Lexis’ column provides in fact insights into the semantic and, on occasion, phraseological
analysis of compounds (cf. fig. 3). For instance, for Ao-k0dnc,* a compound of the Proper
Name Awo° (Zeus), and °kvdeo- (divine power, glory, fame), it has been decided to quote the
Homeric recurrent syntagm Zed xodiwote (e.g. lliad 2, 412), which illustrates how Zeus and
Fame have be associated in ancient, especially literary, sources.

Bases PN Suffixes Lexis References -
G s s Bases Morphosyntax (PN . .
Name Geolinguistic Semantics
INIUISYC prefix Rootl  Root2 $.45.35.28.1 Genetics) Sources and Ref,  -inked Sources and .
Onomastics Ref V4
Alokidng Cycladic lonic, Ai(F)-(0) kUd-(e0) PropN—N (of) Zeus- = ZeD kodioTe /. « Cf DELG, LSJZeig 2024-05-21
Theraian YX divine power, 2.412(e g.) . HPN 133+269 Cllation
ng glory, fame . pEr G kodog et [n]

Early -g0c, Att. -ouc, AM. -€uC, p-1320
then -e(fou(c)

LGPN O
2[m.]
-250/100
Trismegistos

Fig. 3: The Semantic Analysis of the Name Aiokudng.

8. The ‘References’ column contains several references pertaining to the onomastic analysis
and interpretation of the name, as well as some comments concerning its formation. This
column illustrates also one of the most significant challenges of the LGPN-Ling project,
already mentioned above: the inclusion in the LGPN-Ling onomastic corpus of the Greek
personal names published after the completion of the LGPN volumes. It was thus decided to
clarify in this column the references to the names that do not appear on the LGPN database.
For instance, under the name ‘Ymdrrng, the Boeotian variant from Tanagra Ovmdrter —
presented in the editio altera of the Boeotian corpus concerning Tanagra and its surround-
ings,* published in 2025 — has recently been added. This is clarified in the column ‘Refer-
ences’ by the following note: “Add /G VII* 3, 626 (Obmdttet, Tanagra, 3a)”.

9. The final column enables the user to copy and paste the link to the analysis of the name, as
well as to modify the entry (this option being reserved to the members of the LGPN-Ling
team).

By the end of 2017, an earlier version of the website had undergone a major overhaul, involving the
merging of multiple variants of a name into one entry. As part of this restructuring, the team faced the
challenge of deciding how to arrange these names. This led to an overview of the criteria that should
guide the ordering process. Ultimately, it was decided to present the variants in chronological order,
with the oldest attested variant first and the most recent last.** Therefore, the entry name is not neces-
sarily the most common nor the best attested variant of the name. On the contrary, it can happen that
the oldest attestation of a name is, in fact, hapax. One example of this phenomenon is the entry for the
name Fepy-aéverog (cf. fig. 4),*° a compound of the noun (F)epyo® (work, worker), and the verbal ad-
jective °oawveto- (praiseworthy, meaningful). In this case, the Boeotian occurrence, being the oldest at-
tested, was chosen as the entry name, while the more ‘standard’ variant, without any specific dialectal
phonological features — 'Epy-aivetog (found in Euboea) only comes as the second variant of the name,
under the entry name. Among the variants, one can find forms of the same personal name as attested in
different dialects — and often characterised by phonetic and phonological differences (such as the

33 https://Igpn-ling.huma-num.fr/Diokydés (last access 21.05.2024).

34 Hallof et al. (2025).
35 Minon (2023), XXI.

36 https:/lgpn-ling.huma-num.fr/Wergaenetos (last access 21.05.2024).
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couple Boeotian Fepy-aévetog and 'Epy-aiverog). Additionally, the masculine/feminine variants of the
name are represented, as evidenced by the third variant of the entry name Fepy-aévetoc, which is the
Boeotian female name Fepy-awéta. This functionality of the search site is especially significant when
considering dialectal variants. Indeed, they can sometimes be challenging to identify and could go un-
noticed through simple research on LGPN Database Search. If the Oxford’s LGPN wishes, in fact, to
implement their search interface, taking into account the dialects, currently dialectal variants are recor -
ded on LGPN Database Search as separate entries.”’” The reorganisation of LGPN-Ling — undertaken in
2017 — was thus a crucial step in the development of its current version. It enabled the reduction of the
number of analysed names, which, as shown above, can contain a multitude of elements. Additionally,
it simplifies the identification of all the dialectal variants, even those that are less obvious.

Bases
Name  Geolinguistic
8 Prefix Rooti Root2
FepyaéveTtoc Boeotian (F)e/opy(o) aiv-g-1(0)

-oq

-ou, -w

LGPN Q_

1[m.]

-424/-424

Trismegistos

'Epyaivetog Euboean m
Fepyawvéta  Boeotian f

Fig. 4: The Name Fepyaévetog and its Variants.

Another important feature of the LGPN-Ling search site is its ‘Catalogue’ section. This section is use-
ful not only for studying Greek personal names, but also for investigating the Greek lexicon. The bases
identified in the name analysis (column 3, ‘Bases’) and their semantic values have been organised into
two catalogues: one of Greek bases, and another listing all the meanings.

The ‘Bases’ catalogue® is structured alphabetically by the Greek letter that each base begins with.
Every entry is accompanied by the translation of the base, and thus gives access to all the personal
names — analysed in the database — featuring a specific base. For example, the entry avyot (cf. fig. 5)
provides direct access to all the names that contain the base av&i®, which is derived from the verb
abém (to increase). These include the compounds AvVEI-frog and AvEI-Ogpuc, as well as the abbreviated

37 https://www.lgpn.ox.ac.uk/search (last access 12.03.2025).

38 https://lgpn-ling.huma-num.fr/lexemes.html (last access 15.03.2025).
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compound Av&ioc. The content of this catalogue is closely connected to the printed volume, Lex-
onyme, discussed above (§1.1), and the two resources can be used together. The entries in the Lex-
onyme volumes follow the principles of an etymological dictionary, including all the different forms
derived from the main entry. For example, names whose base is av&1° will appear under the heading
abém.”

AcERews JE AUEAviog HE  AUEEVTIOQ B AUBlayGBwv IS
727 auyal =avy-o() increasing / qui augmente AUElaq 3B AUEIBog BB AUEBeG B AUETOXN 3B AlEOS B2 @ (10)
AVEbVIC IS

Fig. 5: The Entry auyo(i) in the ‘Bases’ Catalogue.

In contrast to an etymological dictionary, this compilation only includes the derivated forms that are
attested as bases in the formation of personal names. The systematic presentation of the personal
names, which is duly elucidated in the introduction to the book,* facilitates the understanding of the
derivation process. Conversely, although LGPN-Ling incorporates the same data, its presentation does
not permit the examination of the etymological derivation of the names or the connections between the
different bases derived from the same root. The ‘Bases’ section does not organise the entries in a hier-
archical manner, but instead lists them in alphabetical order. As a result, it is challenging to discern the
etymological and derivational relationships among these disparate roots using the LGPN-Ling data-
base alone. Nevertheless, the comprehensive and thorough examination of each name offered by
LGPN-Ling is not incorporated into the printed volume. These two instruments, which were developed
as part of the LGPN-Ling project, can be used independently. However, they can also be combined to
provide a more complete understanding of the linguistic, etymological and semantic analysis of Greek
personal names.

The ‘Meanings’ catalogue*' contains an extensive alphabetical list of the meanings of the bases, ar-
ranged in alphabetical order in English. For example, under the entry ‘glory’ (cf. fig. 6), one can notice
that seven bases are associated with this meaning: dok-c(a/0), from 66&a (good opinion, fame, glory);
€v=00K-0-1(1), from gvdo&in (good fame, glory); Kie(F)-(€)(o), from KAéog (fame, glory); kvd-(e0) and
K00-(/0), from kbdog (divine power, glory, fame); otep-av(0), from otépavoc (crown, glory); @o(F)-
(¢/00), from @dog (splendour, light, glory). This catalogue offers an instrument that can be used in a
wide range of studies on Greek onomastics and lexical matters.

97 glory gloire glory ® )

Bok-o(a/o) g= eu=00k-0-1(a) 1= KAe(F)-(e)(0) £=
98 glory_of_Hera gloire d'Héra ou du héros glory of Hera or the hel
K03-(€0) 5= K03-(Vo) = oted-av(o) =

99 glove gant glove da(p)-(e/oo) 1

Fig. 6: The Entry ‘glory’ in the ‘Meanings’ Catalogue.

This catalogue can facilitate the study of personal names associated with a particular semantic field,
such as ‘glory’ — as in the example — but also in relation to animals or plants, for instance. In the past,
such research often required the analysis of the entire corpus of Greek personal names in a specific re-
gion, as in Vottéro’s study of Boeotian names and their connection to the natural and social environ-
ment of Boeotia.*” The catalogue provides a convenient means of examining these questions, offering
direct access to the onomastic corpus via the LGPN-Ling website. An instrument such as this catalogue
can help us explore these kinds of questions, examining how lexemes that are absent from the ancient
Greek lexicon are used in anthroponymic onomastics. The significance of this approach only increases

39 Minon et al. (2023), 189.
40 Minon (2023), XXI-XXVI.

41 https:/Igpn-ling.huma-num.fr/senses.html?category=d&search (last access 12.03.2025).

42 Vottéro (1993).
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when considering that onomastics — particularly anthroponymy — often retains bases that are no longer
used in the lexicon.

2.2 Connecting and Interconnecting

The LGPN-Ling website features a complex network of internal and external connections and inter-
connections. Each element of the analysis of a name (such as geolinguistic, bases, suffixes, morpho-
syntax, lexical references, etc., mentioned above §2.1) is linked to the others and to other names that
share at least one of the features of another name. The intricate web of connections between the indi-
viduals analysed on the LGPN-Ling website is readily apparent to a website user who navigates the
‘Browse’ interface’s left-hand ‘Faceted Research’ option. One can easily see how each name is linked
to multiple features and other names, creating a complex network of relationships.

Moreover, since its initial conception phases, LGPN-Ling has been designed as connected to the Ox-
ford’s LGPN interface. In January 2023, when LGPN-Ling was open to the public, two separate LGPN
search interfaces existed: LGPN Database Search and LGPN Name Search. At the time, a connection
from LGPN-Ling to LGPN Database Search and an interconnection with LGPN Name Search were
created, not only for the entry name of LGPN-Ling, but also for the variants. The ultimate objective
was to enable users to access all LGPN resources, regardless of their initial search. However, due to
the development of a new user interface for the Oxford’s LGPN, which is currently in beta testing,*
these links and relationships are temporarily unavailable. Nevertheless, the interoperability of the two
systems remains a central goal of the project. It aims to provide users with direct access to both the full
onomastic data and their linguistic analysis. Indeed, these interconnections between the two interfaces
will allow linking the general linguistic analysis of a name (LGPN-Ling) to its particular manifesta-
tions borne by unique individuals (LGPN Database Search). Furthermore, an interconnection also ex-
ists between LGPN-Ling and Trismegistos People. To facilitate a comprehensive study of Greek per-
sonal names and to lay the groundwork for interoperability among databases specialising in the same
field, a network of interconnected databases has thus been developed.

3. Nomina omina and Beyond

In this final section of our paper, we will explore the notion of nomen omen in connection with LGPN-
Ling. We will do so by examining two perspectives. Initially, we will highlight the distinction between
analysing an anthroponym and an idionym. We will then go beyond the concept of ‘name entity’ to
concentrate on the morphological entities that arise in the linguistic analysis illustrated on the LGPN-
Ling search site. These two examples will allow us to examine how the LGPN-Ling team’s research
and the project’s outcomes can be applied and reused in other scientific studies on Greek personal
names.

3.1 The Individuals behind the Names

If both the LGPN-Ling website and the Lexonyme volumes allow the linguistic analysis of a name as
an abstract entity, neither provides systematically** a detailed analysis of the idionym, meaning the
name as carried by a specific individual. As reminded by Minon,* this is partly due to the lack of in-
formation about most of the individuals. To truly comprehend why someone chooses a particular
name, one must delve into their personal history. Who were their relatives? Where did they grow up?

43 https:/search.lgpn.ox.ac.uk/index.html (last access 14.03.2025).

44 This functionality is being implemented, especially for hapax.
45 Minon (2023), XVIL.
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What was their profession? Despite this, many crucial aspects of an individual’s past, such as the his-
torical, cultural, societal, and spiritual environments that shaped them, may be lost to time. However,
these elements are essential for understanding the naming process. They can also affect the linguistic,
especially semantic, interpretation of a name, particularly if multiple interpretations are possible.

A linguistic analysis of a name can thus yield more than one plausible interpretation. Occasionally, it
proves impossible to choose between two competing hypotheses. One interpretation may, in fact, ap-
ply to one person, while another is suitable for another person with the same name. Additionally, the
linguistic analysis of a name can be problematic in itself and yield several acceptable interpretations.
In order to take into account the possibility of multiple hypotheses, the LGPN-Ling interface allows
the presentation of more than one linguistic analysis for the same name. In such cases, the different hy-
potheses are thus hierarchically presented, from the more likely to the less likely.* However, it is im-
portant to note that, from the start of the project, the in-depth study of Greek personal names has en -
abled the LGPN-Ling team to significantly reduce the number of alternative interpretations on the
website.

However, understanding the reasons behind the attribution of a name to an individual does not always
require multiple linguistic hypotheses. For example, in the case of theophoric personal names, the ref-
erence to a deity can, in fact, be made for different reasons. The personal names, including an element
An/alo® are well attested in the Greek world, due to the connection to the cult of Apollo Delian. In
the area of Tanagra (Boeotia), we encounter several personal names featuring the element Aai(0)°
(non ionic-attic form of Anii(0)°), such as masculine AGAO-8wpoc?’ and feminine Adh-kk®. In this
case, the existence in the area of Tanagra of a sanctuary consecrated to Apollo Delian® could imply
that these names were chosen, having in mind the cult of Apollo located in the vicinity of their city,
and not the great sanctuary situated on the island of Delos. Therefore, if we do not have to propose two
distinct hypotheses on LGPN-Ling, where the base 1 consistently represents the same linguistic form
(Aa/mMo®), one can argue that a Tanagrean Aaio-dwpog would likely have connected the epithet part
of his name to the local Apollon Delian. As a consequence, the deeper understanding of an individual
and the reasons behind the naming process do not always imply the necessity of suggesting a different
linguistic interpretation of a name. The external references connected to a base — as in this instance —
can, in fact, variate without having any impact on the linguistic comprehension of a personal name.

Occasionally, a pattern in the naming process might be discernible, but the motivations behind the par-
ticular choice might remain a mystery. This is the case of the slave names in Xw-, whose linguistic
analysis is not problematic in itself as much as their distribution. Indeed, several scholars have already
mentioned names, such as Zwoidg, as being particularly common among the slaves, despite not being
exclusive to them.” Masson, following Lambertz,* included them in the category of the ‘auspicious
names’ (‘Wunschnamen’, following Lambertz, ‘noms de souhait’, according to Masson). The same
conclusions were more recently shared by Kanavou, °' who remarks that these names must have been
perceived as common names for the slaves. Moreover, the recent publication of the corpus of the
Delphian manumission records allowed Mulliez* to identify a similar pattern among the slaves freed

46 The printed volumes, Minon et al. (2023), also take into account this possibility. As a consequence, in such instances, the
name has been presented under different entries.

47 The references for these names can be found in the volume 3b of the Lexicon of Greek Personal Names, as well as on the
LGPN search site (https://search.lgpn.ox.ac.uk/index.html [last access 29.08.2025]).

48 Schachter (1981), 45-47.
49 Masson (1973), 15.

50 Lambertz (1907).

51 Kanavou (2011), 202.

52 Mulliez (2023), 301-303.
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in Delphi: 15% of the slaves carried a name in either Zo° (< Zapo®, o®g [intact, safe, healthy]) or
Ywot® (< Zarwot®, oplw [to keep safe, to save]). However, if these names were often used for slaves
due to their positive and auspicious semantic, why were they so common compared to other ‘auspi-
cious names’? As for many other names, the deep reasons behind the high frequency of names in Z®°
and Zwo1° for slaves still elude us.” It is nevertheless clear that — without being exclusivity used for
slaves — these names could be somehow perceived as ‘slave names’.

3.2 Morphological Entities

If by nomen omen one refers to the name conceived as a unique entity, it is clear that the structure and
the analysis illustrated on the LGPN-Ling website include a further segmentation of this name entity in
even smaller units. Among these ‘smaller entities’, two allow the comprehension of a personal name
through its morphological features: the bases (or compounds) and the suffixes. The global understand -
ing of these elements has greatly increased, not only due to the research conducted for this project, but
also thanks to the search engine itself.

Indeed, although creating the database required some compromises (§1.2), using this ‘strict’ structure
often facilitated the identification of facts that could only be observed with such a database at hand.
The case of the -mvdag/-ovong suffix provides a clear example of this phenomenon. The origin of the
derivational suffix -&vdag, mostly attested in central Greece, has not been unanimously explained by
scholars.” One of the key issues is the relationship between names ending in -®vdag and those ending
in -ovidag, meaning: do the names in -&vdag correspond in fact to those in -w@vidag? Since the organ-
isation of the database demanded to fit the derivational suffixes within separate columns, it was pos-
sible to notice how several names in -®vdoc had to be analysed exactly as those in -wvidag. Therefore,
it was decided to combine them under one entry. Furthermore, the ‘Geolinguistics’ column allows for
observation of a geographical and dialectal distribution. For example, in places where -®vdag is not
found, -ovidag is used (Boeotian Aatdvdag next to an Attic Aatwvidng). This suggests that we are
probably dealing with two variants of a single chain of suffixes.

If these morphological features can be completed — in a TEI-xml context — through the markup pro-
cess, they can also live on their own. Indeed, the suffixes are one of the elements presented in the fa-
ceted search on the ‘Browse’ section of the website. Currently, the research of the suffixes is available
only for the entry name. It is conceivable to enhance the functionality of this feature, particularly in re-
lation to gender-specific variants. These may have distinct suffixes, such as the feminine variant of
‘Ayv-ov, which is listed as Ayv-®.” In such cases, refined searching capabilities can help locate the
root term Ayveov, while filtering out names characterised by a suffix-wv. On the other hand, a faceted
search for the suffix -®(1) will not allow users to find the feminine variant Ayved. The development of
such a functionality could ultimately lead to creating an additional catalogue. Indeed, since the markup
of the bases and the meanings contributed to the creation of the corresponding catalogues (§2.1), a
similar tool would be also feasible for suffixes. Therefore, all the morphological (and lexical) entities
characterising Greek personal names could exist on their own within the LGPN-Ling interface, allow-
ing for further studies. Just as the current catalogues have been instrumental in analysing the use of

53 One could wonder if behind the choice of these slave names in Z0° and Xwoct® there would not be a word-play with
o®pa, due to the assonance between the initials in 6w-. The word o@dpo developed progressively form at least the 5 c.
BCE onwards, the meaning of ‘slave’ (cf. Chantraine [2009], s.v. o®pa; Kretschmer [1928], 80-81). This interpretation
remains nevertheless hypothetical at this stage.

54 On this suffix, see Garré (2022), 148—156.

55 https:/lgpn-ling.huma-num.fr/Hagnon (last access 21.05.2024). The organisation of male/female variants bearing re-
spectively -wv, -ovog and -m(1) suffixes is due to the association of the two suffixations from the late Hellenistic period
onwards.
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bases, they could also help shed light on the use of suffixes and the derivational process of Greek per-
sonal names.

Conclusion

Due to the very specific nature of this linguistic material, the development of the LGPN-Ling search
site had to take into account not only the synchronic analysis of the Greek personal names, but also
their diachronic development. The LGPN-Ling team’s committed work, under the direction and super-
vision of Sophie Minon, has achieved the goal of preserving not only Greek personal names, but also
their complete linguistic analysis in a digital environment.

This research can count on several achievements, including the creation of a database that provides the
clearest possible presentation of the morphological and semantic analysis of Greek personal names. It
also allows for the possibility of multiple analyses that are likely to be true at the same time. However,
since, in a database, the results must be presented on a single and unified level, it becomes more chal -
lenging to consider the analysis of a personal name simultaneously in both diachronic and synchronic
contexts. This is why, as we have shown, the columns of ‘Morpho-syntax’ and ‘References’ permit the
presentation, in abbreviated format, of the diachronic development of many of these names.

Moreover, each entry in the database has been connected and linked with the others in every aspect of
its analysis. This includes gender, geolinguistics, bases, suffixes, morphosyntax, semantic and even
lexical correspondences in Greek. As a result, the names are linked to all others in accordance with
one or more of these features, thereby creating a complex network of interconnections between the re-
gistered forms. This becomes evident when utilising the research interface, which is structured on two
distinct yet complementary levels: the full text and the faceted search. This design has resulted in the
development of two separate catalogues, facilitating new perspectives on the analysis and study of
Greek personal names. By implementing annotation standards for suffixes, including the variants,
there is potential to create a specialised directory.

Furthermore, the connections and interconnections with other LGPN sites, which will be gradually im-
proved over time, allow for a linguistic study of Greek personal names, as well as a direct access to the
data itself. Moreover, the structure of the entries on LGPN-Ling is of great importance in order to
identify all the dialectal variants of an anthroponym. Some of these variants may contain dialectal fea-
tures, making it difficult for a user of LGPN Database Search to identify them. The hope is that the
three LGPN sites, all developed by the same team, and aiming at being interconnected, will help pre-
serve the sites and their onomastic data. It is thus thanks to this connection with LGPN Database
Search that it will be possible, more comfortably, to reach the idionym — the nomen omen — and evalu-
ating how (or which) linguistic analysis is applicable to a specific individual.

In conclusion, the design of the LGPN-Ling website, including its search tool and database, demon-
strates an impressive commitment to preserving anthroponyms in their entirety. This is achieved by
capturing every aspect that defines them, but from any element characterising them and, all the way
down to the smallest entities, such as morphemes and bases.
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Altinum: a Wikidata Project for Digital Epigraphy
and Prosopography

Anna Clara Maniero Azzolini

Abstract: Altinum is the first Latin epigraphy project to be hosted on Wikidata, the collaborative data-
base maintained by the Wikimedia Foundation. Launched in 2024, the project involves importing in-
formation about epigraphic artefacts from the Roman period originating in Altinum, a municipality in
eastern Veneto, being also the first attempt of a digital prosopographic corpus of the municipality. The
data have been sourced from EDR, EDCS, analogue catalogues, and unpublished theses. Once the
data are integrated into Wikidata, users can formulate queries to generate graphs and tables, obtain
statistics, and reconstruct family trees. As Altinum demonstrates, this approach not only expands the
epigraphic corpus and prosopographical data but also makes it increasingly accessible in a collaborat-
ively editable, multilingual and interdisciplinary database with the possibility of highly customisable
queries.

Introduction

This paper presents the first publication on the A/tinum project, which was conceived in 2024 as part
of my Master’s thesis at Ca’ Foscari University.' The title was quite telling: Altinum: a Wikidata Pro-
Jject for Digital Epigraphy”, focusing on a digital epigraphic study dedicated to Altinum, the municipal
entity that originally gave rise to the Venetian settlement. Thanks to Professor Lorenzo Calvelli (Uni-
versitd Ca’ Foscari) and Camillo Carlo Pellizzari di San Girolamo (Scuola Normale Superiore), the
project developed to encompass a digital component, an epigraphic section, and a prosopographical
survey. The aim was to catalogue inscriptions already published in existing epigraphic databases,
transcode them, and channel the extracted data into a new database that has, for over a decade, demon-
strated its potential across numerous fields of knowledge: Wikidata.

The rationale behind choosing a new database may not be immediately apparent. Wikidata serves as a
data repository capable of providing customisable representations when queried by users. Moreover, it
is an ecosystem that fosters collaborative, interdisciplinary, and multilingual engagement. Its structure
enables a community to act, cooperate, correct, improve, query, compare, create, and delete. The ad-
vancement of humanities research, particularly the increasing interconnection between multiple fields
of knowledge, necessitates the use of tools that can handle such a vast amount of information. Unlike
traditional epigraphic databases, which provide only predefined queries and support a limited number
of languages chosen by administrators, Wikidata overcomes these obstacles. The possibility of a pro-
ject integrating multiple related fields of study is a goal we have pursued since the rise of the Digital
Humanities®: one need only consider the challenges of conducting palaeographic or geological re-

1 Freely available and readable http://hdl.handle.net/10579/27792 (last access 11.07.2025).

2 https://www.wikidata.org/wiki/User:Anna_Clara Maniero Azzolini/Altinum (last access 11.07.2025).
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search using existing epigraphic databases. The scholarly goal of Altinum is to assess the operability of
Wikidata in the field of epigraphy, a domain where its application is still in its early stages.

A first part of this contribution will focus on a more detailed analysis of the internal structure of
Wikidata, illustrating its technical components, advantages and even difficulties. The ‘behind the
scenes’ of the Altinum project will then be explained in detail, outlining the obstacles and methodology
adopted for the import of epigraphic and prosopographical data. Examples of RDF formulation and
SPARQL queries will accompany the descriptions, as well as the prosopographical data modelling ad-
opted for the project.

Architecture of Wikidata

Premise

Wikidata is a collaborative, multilingual knowledge base designed for both humans and machines.* It
organises data to make it easily searchable and analysable. A logical statement such as ‘Altinum is loc-
ated in Veneto’ contains data and relationships between them: Altinum (subject) is located in (predic-
ate) Veneto (object). Data are then composed within the knowledge base to form an indissolubly lo-
gical connection (in Wikidata, a statement such as ‘Altinum is located in stone’ would not establish a
logical subject-predicate-object relationship and would therefore be flagged as a constraint violation).
Structured data, therefore, can include any kind of information, provided it follows a logical structure.
The knowledge base can be queried to extract specific information and establish connections.

Another key feature of Wikidata is its multilingual nature. Unlike other databases, this resource is
highly accessible, currently supporting 621 recognised languages.” This is unsurprising, as Wikidata is
designed as a collaborative knowledge base that grants users full control over resources and data man-
agement. This multilingual approach is a necessary factor in fulfilling one of its primary objectives:
accessibility. Wikidata’s collaborative model means that decisions and changes are driven by com-
munity contributions. This system ensures continuous data verification and, crucially, easy modifica-
tion. If a user were to enter the incorrect statement ‘Caesar was a king’ into Wikidata, another user
could quickly correct it to ‘Caesar was a dictator’. A more restrictive control system would slow
down edits, increasing the risk of errors spreading.

Wikidata’s utility extends beyond Wikimedia projects, as many external websites and databases draw
upon its data. An institution might initially decide to import data from an external database into
Wikidata and then extract it in an analytical format in order to use it in a new portal or database. How -
ever, few institutional projects focus exclusively on contributing data to Wikidata as an end in itself.
Consider, for example, the epigraphic project IDEA, which compiles and analyses inscriptions from
the archaeological site of Dura-Europos in Syria. Its creators agreed to use Wikidata as a tool for de-
veloping a new, independent website®: they extracted data from digital platforms, primarily within the
academic domain, and imported them into Wikidata in a structured format according to a specific data
model, before exporting them in an analytical format to IDEA.” Similarly, Altinum extracts data from

3 On the use of Wikidata in the Digital Humanities Zhao (2023) and, in the field of epigraphy, Orlandi (2021); Lorito
(2018); Hefmankova et al. (2022).

4 See in particular the analysis by Kaffee et al. (2017). On Wikidata as a tool for research Mora-Cantallops et al. (2019).

5  https://www.wikidata.org/w/api.php?action=query&meta=wbcontentlanguages&wbclcontext=term& format=json&form-
atversion=2 (last access 11.07.2025).

6  https://duracuroposarchive.org/ (last access 11.07.2025).

7  Thornton et al. (2024).
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the epigraphic databases EDR and EDCS, as well as from analogue sources®, to import them into
Wikidata with the aim of obtaining structured data, structured queries, and ultimately contributing to a
broader epigraphic project within this environment. Special mention must be given to Pietro Ortimini’s
project, Greek Metrical Inscriptions (GMI)°, which catalogues Greek metrical inscriptions using the
Wikibase software that underpins Wikidata.

From a licensing perspective, Wikidata is a free and open knowledge base, and its data are licensed un-
der Creative Commons CCO0." This means that the data can be fully and freely reused. The only condi-
tion to massively import data into Wikidata is that the original source of the data must comply with the
same licensing rule or grant Wikidata the legal right to operate under these terms."' This was precisely
the case for the Altinum project: due to the incompatibility between EDR’s licence CC BY-NC-SA 4.0
and Wikidata’s CCO, it was necessary to obtain written permission from EDR’s management to export
and import data. The data were then deposited in Zenodo under Creative Commons CC0'* by EDR ad-
ministration, which was cited as the source in the project to ensure both the legal and scholarly validity
of the imported data within the user community.

Data Linking: Resource Description Framework

Extracting information is the primary reason why most users register data within a database. But how
can this data be effectively retrieved? Let us imagine that we have entered details into Wikidata re-
garding archaeological artefacts from a museum. Our database would include the identifying name of
each artefact, the date of discovery, the name of the archacologist who supervised the excavations, and
other relevant information, all interlinked. Depending on their needs, a user may wish to extract all
artefacts discovered in a given year, those excavated by a specific archaeologist, or those belonging to
the same museum.

The type of web that Wikidata belongs to is known as the Semantic Web, an extension of the broader
web. In this environment, information within a text is encoded using ontologies and precise rules
provided to the database', ensuring that all data are machine-readable. The semantic web can leverage
the Linked Open Data system (LOD)", enabling data sharing and reuse. In 2006, Berners-Lee outlined
the principles of Linked Data, emphasizing the use of URIs (Uniform Resource Identifiers) to
uniquely identify resources. These URIs should be resolvable via HTTP, allowing standardized access
to data. Additionally, data should be published in a structured, machine-readable method such as RDF
(Resource Description Framework), and datasets should be interlinked to enable the construction of a
global network of interconnected data, facilitating the expansion of available information. This frame-
work is viable only if all nodes within the network meet the following conditions '*:

8  Pivetta (1997/1998).

9  https://greek-metrical-inscriptions.wikibase.cloud/wiki/Main_Page (last access 11.07.2025).

10 https://www.wikidata.org/wiki/wikidata:Copyright (last access 11.07.2025).

11 https://www.wikidata.org/wiki/wikidata:Data_donation (last access 11.07.2025).

12 https://zenodo.org/records/11530904 (last access 11.07.2025).

13 Moller / Heath et al. (2007). In Digital Humanities Hyvénen (2020).
14 Hyvonen (2020), 3 tab. 1; Erxleben et al. (2014). In epigraphy: Tupman (2021).
15 Middle (2024).
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* They are available on the web in any format and under an open licence.
* They are structured and machine-readable.

* They use a non-proprietary format.

* They employ RDF and SPARQL.

* They properly identify entities.

Person A

Person D

Fig. 1: Example of friendship graph.

To better understand how data are interrelated according to the RDF standard, a friendship relationship
graph is often used as an illustrative example.

Each entity is connected by a link that identifies its relationship to another: Person A is a friend of Per-
son B. However, if we were to structure such information in the network, we would have to resort to a
machine-readable and therefore always valid scheme. In order to do so, a structure with logical mean-
ing is required, i.e. one consisting of a subject, a predicate and an object. ‘Person A is a friend of Per-
son B’ will thus be the minimum proposition or statement that cannot be further broken down without
losing its logical and declarative functionality. Person A will be the subject, Person B the object while
‘is friend of” will act as a bridge between the two, as a link in the direction Person A - Person B, a
predicate making explicit the relationship between the former and the latter. Without a single element
of what is called a ‘triple’ in computer language, the machine would not be able to interpret any in-
formation (and neither would a human). The minimum fundamental structure is represented below:
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predicate

L

Fig. 2: Logical structure of an RDF triple.

At this point, it will be easily understood that the word ‘person’ alone does not constitute a machine-
readable element of the declaration but is merely human-readable. This word must be matched by a
readable code, i.e. a URI (a document, a postal code, a Uniform Resource Name or URN such as a
particular ID or namespace defined by a programmer, or an ISBN: in short, anything that uniquely
identifies a node and is machine readable'®).

Virilis is a significant person for Publicia Amabilis:

http://lwww.wikidata.org/ htp://www.wikidata.org/prop/direct/P3342 hltp:/lwww.wikidata.org/
entity/Q127693917 entity/Q127798816

significant person
L

Fig. 3: Example of an RDF triple.

Overview of the Data Model (Items, Properties, Statements)

Having so far briefly described the RDF structure, it will be appropriate to present how it works within
Wikidata, and thus how data are hierarchized not from the point of view of interconnections but from
the ontological point of view. Let us imagine that we wish to enter prosopographical information on
individuals who lived in a given municipium of the Roman era: this will include data such as name,
era, friends and family, occupations and so on. Such data will need to be entered into Wikidata in a
specific data model, collaboratively developed by the Wikidata community itself. First, an item de-
scribing the character must be created (a special page ‘create a new item).'” The item defining the indi-
vidual will then be created along with its name (label) in whatever language or graphic system we
want, and a summary description also in whatever language or alphabet we want. The item will be
identified by an alphanumeric code consisting of the letter Q and an increasing number: this code is
both a machine-readable and unambiguous identifier that distinguishes possible homonymy between
several items. It is also possible to include alongside the item description its aliases, with which we
imagine another user could search for its name.

From the creation of Wikidata on 29" October 2012 to 4™ February 2013, an item only possessed the
characteristics described so far, with additional links to any Wikipedia articles on the topic (sitelinks).
Just four months after its creation, in 2013, the situation in the database changed considerably. New
components were added: statements, i.e. information structured in triples concerning a given item
(‘Publicia Amabilis lived in Altinum’). Since then, it has been possible to add qualifiers and references
to the statements (there is for example the possibility of entering a property as ‘source of the state-
ment’, P248)."*

16 Note that in an RDF triple, the subject and predicate must always be URIs, while the object may or may not be.

17 https://www.wikidata.org/wiki/Special:Newltem (last access 11.07.2025).

18 References also follow the logic of the subject-predicate-object triple or, better, item-property-value, but also property-
property-value or lexeme-property-value. In the case of references, the subject is the reference itself, predicates are the
various properties (one or more) used within it, and objects are the values of these properties.
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Publicia Amabilis (Q127693917)

2 edit
~ In more languages
Language Label Description Also known as
default for all
languages
English Publicia Amabilis
Italian Publicia Amabilis
Latin Publicia Amabilis
Statements
significant place € Altinum 5 & edit @
object of statement has place of
role attestati

on

» 2 references

+ add value

Fig. 4: Example of the layout of the statement ‘Publicia Amabilis lived in Altinum’.

Tab. 1 provides a concise list of some of the properties in Wikidata that are particularly pertinent from
a prosopographical perspective.”” As can be seen, the property identifier consists of an alphanumeric
code preceded by the letter P instead of Q. Whereas Q identifies an item, P identifies the property, i.e.
the predicative function of our statement. However, this is not the only difference between the two. A
further distinction emerges in the processes of creation and utilisation: items can be created arbitrarily
by any user, whereas properties require proposal and can only be created by designated creators and
administrators.”® For example, to declare that an individual ‘is a friend of” another in Wikidata, one
uses the generic property ‘significant person’ (P3342) with the qualifier ‘object of statement has role’
(P3831) or ‘subject has role’ (P2868), specifying ‘friend’ (Q17297777) as a value. The Wikidata com-
munity usually prefers generic properties, avoiding ‘friend of” in favour of the more versatile ‘signific-
ant person’. An organized system facilitates queries whilst inconsistencies in the data modelling make
them more difficult to write.”!

Wikidata property Wikidata English label
P31 instance of
P21 sex or gender
P569 date of birth
P3342 significant person
P106 occupation

19 Sandboxe items are useful for gaining experience in structuring data. There are some, e.g. https://www.wikidata.org/
wiki/Q4115189 (last access 11.07.2025).

20 The page for requesting the creation of a property is: https://www.wikidata.org/wiki/wikidata:Property proposal (last ac-
cess 11.07.2025).

21 If the property ‘friend of” existed, one user could use it, while another could enter a friend as ‘significant person’. Who -
ever queries the database would have to consider both properties, risking overlooking one of them and altering the result.
For further discussion, see https://www.wikidata.org/w/index.php?title=wikidata:Events/Data_Quality Days 2022/
Modeling_data&oldid=2018180212 (last access 11.07.2025).
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P3831 object of statement has role
P248 stated in
P25 mother

Tab. 1: Selection of properties.

The Role of SPARQL in Data Querying: the Wikidata Query Service (WDQS)

Following the entry of data, the objective of Altinum is to query the database in order to conduct stat-
istical and prosopographical investigations and to obtain visualisations of the data using to the wide
variety of graphs available. The Wikidata Query Service® reaches its full potential when handling
large-scale investigations. With two caveats: the variable of incompleteness of the result (e.g. if not all
the data have been entered into the database) and the time factor (i.e. the more complex the bindings in
the syntax of our statement are, the longer the query will take to extract the data®). Although a query
builder is available®, it is more efficient to interact directly with the machine when dealing with large
datasets. It is important to note that, in order to achieve this, a fundamental understanding of the RDF
standard alone is insufficient. It will be necessary to have a language through which to tell the data-
base when we are talking about an item, a property, a reference and so on. The language that will be
needed to extract data by querying the WDQS is SPARQL?”.

The following example illustrates the essential components of the SPARQL language through a pros-
opographical query. The query investigates the records of ‘persons who lived in Altinum and held the
office of military tribunes’. First of all, a SPARQL query necessitates fundamental components; in this
instance, the most common SELECT and WHERE will be utilised. Specifically, SELECT denotes the
variables to be returned, in this case ‘person’, with each variable preceded by a question mark.”® The
initial line of the query reads as follows”":

SELECT ?person

The WHERE section tells the database the meaning of the variables in the SELECT section and the
conditions to be fulfilled in order to be extracted as results. In our case, therefore, the variable ?person
must fulfil the two conditions ‘held the office of military tribune’ and ‘lived in Altinum’. Curly brack-
ets open and close the section.

SELECT ?person
WHERE

{
}

22 https://query.wikidata.org/ (last access 11.07.2025).

23 Since its inception, WDQS has always had a timeout limit of 60 seconds: thus, if the query does not succeed in less than
one minute, it fails.

24 Which, as the page itself mentions, is ‘ideal for users with little or no experience in SPARQL’, https:/
query.wikidata.org/querybuilder/?uselang=it (last access 11.07.2025).

25 For an official guideline see https://www.w3.org/TR/sparqll1-query/ (last access 11.07.2025). It was first introduced in
2008 by the World Wide Web Consortium (W3C).

26 Or $. Variables are named arbitrarily by the creator of the query, on the sole condition that they are preceded by ? or $
and do not contain the same symbols inside.

27 The subject is unified by convention in the singular.
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Within the curly brackets, the two statements (the conditions) are formed into subject-predicate-object
triples. In order to make the whole sentence machine-readable, it is necessary not only to use the iden-
tifiers of the properties and items, but also to respect an order within the sentence and to prefix the
identifiers to indicate their role. The prefixes ‘wd:” and ‘wdt:” mark the object and the predicate re-
spectively as known components of the triple®® (in our case the subject ?person is a variable); if the ob-
ject is also unknown, it must also be entered as a variable. Each triple is followed by a full stop (or by
a semicolon if the query contains multiple triples with the same subject).?” An example of a query with
an unknown subject is*":

SELECT ?person
WHERE

{
7person wdt:P39 wd:Q849288; # Person holding military tribune office

wdt:P7153 wd:Q441542. # Person with significant place Altinum
}

While an example of a query with an unknown object is*":

SELECT ?position

WHERE {

wd:Q127694103 wdt:P39 ?position. # Position held by Manius Titius
}

By then including the ?personLabel in the SELECT section, the query service will return not only the
identifier but also a human readable label. The user will also be able to indicate the preferred language
of the result: with [AUTO LANGUAGE] we will search all results in the interface language of
WDQS. If English is our interface language, WDQS will extract the label ‘en’ if it exists, or otherwise
extract the item’s QID. In place of [AUTO_LANGUAGE], the language of preference may be entered
between the inverted commas.

SERVICE wikibase:label { bd:serviceParam wikibase:language "[AUTO LANGUAGE]". }. #
Get labels

And thus, the final query:*

SELECT ?person ?personLabel

WHERE

{

?person wdt:P39 wd:Q849288; # Person holding military tribune office
wdt:P7153 wd:Q441542. # Person with significant place Altinum

28 wdt: links the item to the value (or values) that the property takes, considering only the value with the best rank and ex-
cluding the deprecated ones. https:/www.mediawiki.org/wiki/Wikibase/Indexing/RDF_Dump_Format (last access
11.07.2025).

29 Accompanying the query is an explanation preceded by #, which is ignored by the query.

30 URL to the query https:/w.wiki/DRFp (last access 11.07.2025); URL to the result https://w.wiki/DRFq (last access
11.07.2025).

31 URL to the query https://w.wiki/DPxq (last access 11.07.2025); URL to the result https://w.wiki/DPxt (last access
11.07.2025).

32 URL to the query: https://w.wiki/DRFy (last access 11.07.2025); URL to the result: https://w.wiki/DRFz (last access
11.07.2025).
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SERVICE wikibase:label { bd:serviceParam wikibase:language "[AUTO LANGUAGE]". } #
Get labels

}

Or by changing language to Latin:*

SELECT ?person ?personLabel

WHERE

{

?person wdt:P39 wd:Q849288; # Person holding military tribune office
wdt:P7153 wd:Q441542. # Person with significant place Altinum
SERVICE wikibase:label { bd:serviceParam wikibase:language "la". }

}

Admittedly, this is a complicated language for information that we would be able to obtain in a much
simpler way from the EDR database from which the information is retrieved. However, such a query is
constructed according to the minimal basic structure needed to extract a much larger amount of data.
An example is ‘find inscriptions from Altinum that mention individuals belonging to the gens lulia

who are freedmen’**:

SELECT DISTINCT ?inscription ?inscriptionLabel ?person ?personLabel WHERE {
?inscription wdt:P31/wdt:P279* wd:Q1640824;
wdt:P1071 wd:Q441542;
wdt:P6568 ?person.
?person wdt:P7153 wd:Q441542;
wdt:P5025 wd:Q127693269;
wdt:P3716 wd:Q841571;
wdt:P1343 ?inscription.
SERVICE wikibase:label { bd:serviceParam wikibase:language
"TAUTO_LANGUAGE],mul,en". }

}

Another example is ‘find significant persons related to Caetronia Maxima’*:

SELECT ?person ?personLabel WHERE {

7person wdt:P3342 wd:Q127693919 .
SERVICE wikibase:label { bd:serviceParam wikibase:language "[AUTO _LANGUAGE],en". }
}

The results can be visualised in graphs, grids, tables, maps, as well as in animated charts where the
characteristics of each entity can be explored by moving the cursor over them:

33 URL to the query: https://w.wiki/DRFS$ (last access 11.07.2025); URL to the result https://w.wiki/DRGS5 (last access
11.07.2025).

34 URL to the query https://w.wiki/DPv9 (last access 11.07.2025); URL to the result https://w.wiki/DPvB (last access
11.07.2025).

35 URL to the query https://w.wiki/DPvC (last access 11.07.2025); URL to the result https://w.wiki/DPvE (last access
11.07.2025).
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Fig. 5: Example of an animated graph (result to Caetronia Maxima query).
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Fig. 6: Map of the sites of discovery of Altinum inscriptions. URL to the query https://w.wiki/DRHL (last
access 11.07.2025); URL to the result: https://w.wiki/DRHN (last access 11.07.2025).
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Behind the Scenes of the Altinum Project

At this stage, it is useful to outline the technical procedures that enabled the integration of epigraphic
and prosopographic data from the inscriptions. As mentioned above, the Altinum project retrieved data
from other databases, from unpublished analogue catalogues and from my personal examination of in-
scriptions to extract prosopographic information. With the help of tools for mass editing, the massive
data import was successful: out of a total of 644 inscriptions, 665 individuals and 218 gentes impor-
ted,*® almost 30,000 changes were made in Wikidata, a mass of data that would have made the manual
entry process longer than necessary. The description of the import process is intended to demonstrate
the replicability of the process in other contexts and projects, even from other databases. As said,
Wikidata guarantees good reusability thanks to its CCO licence, which allows free use of the data
without restrictions: however, this licence is not always compatible with databases with more restrict-
ive licences, requiring specific solutions for data integration.’’

The Altinum project seeks to apply the FAIR principles (Findable, Accessible, Interoperable, Reusable)
to the modelling of epigraphic data, taking advantage of the flexibility and accessibility of Wikidata.
However, the lack of a unified controlled vocabulary and the absence of established epigraphic stand-
ards require further alignment to improve the interoperability of the dataset with other digital re-
sources.

Entering Epigraphic Data

The first step was to extract the data into a CSV format. Data from EDR and EDCS had to be made
compatible with the Wikidata ontology. To do this, another CSV was prepared containing the data to
be transcoded. For each EDR field, a property in Wikidata was identified, or its creation was proposed
to the community. An example of this is the property ‘writing technique’ (P12876), which corresponds
to the EDR field scriptura: the properties ‘writing system’ (P282) or ‘writing style’ (P9302) were not
at all relevant to epigraphy. The creation of the items in Wikidata required an effort of reflection from
an ontological point of view, although it did not require prior discussion with the community.

Once the items and properties had been determined, it was possible to create statements, which govern
the logical discourse in Wikidata, consisting of a property and a value (a QID or a text string if the
property allows it or a URL etc. according to the property’s datatype). Items about concepts in
Wikidata should possibly be based on controlled vocabularies, in order to assure a consistent under-
standing of each term. The reference vocabulary for the project was therefore that of EAGLE
(Europeana Network for Ancient Greek and Latin Epigraphy)® which, although extensive and epi-
graphically quite satisfactory, does not always seem to correspond the unambiguous understanding of
its terms by the wider community (especially those not versed in epigraphy) nor does it follow either
the ISO standard for multilingual thesauri (ISO 25964-2:2013) or the IFLA guidelines.*

Another problem was the translation of the EAGLE terms, which coincided with the EDR vocabulary,
into Wikidata entities: fortunately, many had already been created and existed in Wikidata, and only in

36 As of 13.03.2025. The individuals catalogued in the project are actually more than 850, but those not mentioned in in-
scriptions published in EDR or EDCS were not included in Wikidata yet. URLs to the queries: (gentes) https://w.wiki/
DRwec (last access 11.07.2025), (inscriptions) https:/w.wiki/DRwb (last access 11.07.2025), (persons) https://w.wiki/
DRwg (last access 11.07.2025). URLs to the results of queries: (gentes) https://w.wiki/DRwj (last access 11.07.2025),
(inscriptions) https://w.wiki/DRwk (last access 11.07.2025), (persons) https://w.wiki/DRwi (last access 13.03.2025).

37 If a project requires a different licence, it will still be possible to create other Wikibase instances, which allow one to
choose a licence compatible with any requirement.

38 https://www.eagle-network.eu/resources/vocabularies/ (last access 11.07.2025).

39 https://www.iso.org/standard/53658.html (last access 11.07.2025); https://www.ifla.org/wp-content/uploads/2019/05/as-
sets/hg/publications/professional-report/115.pdf (last access 11.07.2025).
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a few cases was it necessary to intervene in order to organise the information more effectively.*’ For
the definitions of the terms I created ex novo I often made use of the descriptions offered by the online
EDR Handbook*', where for each section and lemma the summary and sufficient characteristics are
presented.

Among the technical challenges of the transcoding process, the chronological issue deserves special
mention. The chronological system in Wikidata works in an obsolete way in the epigraphic context:
The system rightly provides the use of the qualifiers P1319 (“earliest date”) and P1326 (“latest date™)
and aligns with the standard adopted by £DR. In order to include an interval in Wikidata it is necessary
to specify an intermediate date, using P571 (“inception’), which is not at all consistent with the epi-
graphic perspective, but rather with the mechanical reasoning of the computer, which, given two ex-
tremes, chooses an intermediate date. A clearer example follows.*

inception § 1. century ] S edit @

earliest date 1CE

latest date 50 CE

- 1 reference
€2 copy

Epigraphic Database EDR140009

Roma ID

stated in Epigraphic Database Roma

retrieved 9 June 2024

reference URL hitps://zenodo.orgfrecords/115309

04

+ add reference
+ add value

Fig. 7: Display of property P571 ‘inception’ of EDR140009 (Q126687969).

As is frequently the case in epigraphy, it is indeed possible to refer to a specific time period in
Wikidata without resorting to the use of extremes (‘earliest date’ and ‘latest date”). However, it was ne-
cessary to adopt this solution in order to align as closely as possible with the data model of EDR,
which relies on this fragmentation (without resorting to intermediate dates). Let us imagine that we
want to search for all inscriptions datable to the 3rd century AD. We would have to resort to writing a
date (not immediately accessible and understandable) according to the format of Wikidata: +200-01-
01T00:00:00Z/9* as the earliest date and +300-01-01T00:00:00Z/9 as the latest date, where + stands
for AD, T00:00:00Z indicates the time, which by convention is fixed at midnight UTC, and /9 indic-
ates the precision of the dating: 6 - millennium, 7 - century, 8 - decade, 9 - year, 10 - month, 11 - day
(and the expected, but not technically usable yet, 12 - hour, 13 - minute, 14 - second)*. The indication
of precision is considered necessary for Wikidata coding and more faithful to the EDR standard, but
not more searchable, given the complexity of the solutions adopted.

Concerning EDCS, the transcoding of its data was faster than that of EDR data. Primarily because
EDR provides more diverse and larger quantities of structured data. Furthermore, unfortunately EDCS
does not specify its license, which officially forbade me from importing its data into Wikidata. How-
ever, after creating a CSV file with all the entries not present in EDR (which were not downloadable
from the site), it became evident that only a portion of them met the project’s quality standards. This
portion was small enough to avoid any concerns of copyright infringement. In fact, for the only in-

40 It should be noted that in some cases the items and properties had already been created by https://www.wikidata.org/
wiki/wikidata: WikiProject Epigraphy (last access 11.07.2025).

41 http://www.edr-edr.it/en/Guida_coll_en.php?lang=en (last access 11.07.2025).

42 https://www.wikidata.org/wiki/Q126687969#P571 (last access 11.07.2025).

43 Whereas in EDR, third century AD means the century starting from 201 AD.

44 https://www.wikidata.org/wiki/Help:Dates (last access 11.07.2025).
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scriptions not found in EDR 1 used the EDCS ID*, added as a label to the newly created entries, along
with minimal data such as the dating and the limited terminology used to describe the inscription type.
Other data were deduced a posteriori, such as certainly alphabet and language. In any case, it was stip-
ulated that the source of each statement should always be cited and the link to the EDCS page in-
cluded. The transcoding of EDCS data partly relies on the properties and items already established for
EDR. It was decided not to import the bibliography either from EDCS or EDR: this is an operation that
requires the input of thousands of items into Wikidata (as one can imagine, in order to cite an author
and an article, it is first necessary to create all the metadata within the database), a time-consuming
task, not necessary at the moment.

Once the fields and values of DR had been transcoded into the corresponding properties and values
of Wikidata, the next step was to import the data. For the massive operations, I used the tool designed
by Magnus Manske QuickStatements (QS).*® Examples of inscription pages follow.

EDCS-03700281 (Q126898287)
No description defined
In more languages
Statements
instance of inscription -+
1 reference
label -+ ]
1 reference
language of work or name Latin - |
1 reference
writing system Latin script ]
1 reference
location of discovery Altinum -]
1 reference
location of creation Altinum N
1 reference
Identifiers
L5
Epigraphik-Datenbank Clauss EDCS-03700281 L]
/ Slaby ID
0 references

Fig. 8: Example of an EDCS inscription in Wikidata.

45 1 obtained the correspondence of EDR and EDCS thanks to IDR, that associates EDR, Trismegistos, EDCS, CIL (etc.)
IDs by entering a single identifier. https://id-resolver.inscriptiones.org/ (last access 11.07.2025).

46 https:/quickstatements.toolforge.org/ (last access 11.07.2025). For massive import, the OpenRefine software (https://
openrefine.org/ [last access 11.07.2025]) can be used and also bots can be programmed in Python using the Pywikibot
library (documentation on https://doc.wikimedia.org/pywikibot/master/ [last access 11.07.2025]).
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EDR140009 (Q126687969)

No deseription defined

In more languages

Statements

instance of sacred inseription |
1 reference

votive altar -+ |

1 reference

inception 1. century |
earliest date 1CE
latest date 50 CE
1 reference
religion or worldview paganism |

1 reference

language of work or name Latin |
1 reference
made from material stone -]

1 reference

collection Museo Archeologieo Nazionale di Alting ]

inventory number AL 12

1 reference

writing system Latin seript - ]

0 references

location of discovery Altino e+ |
object stated in reference Quarto d'Altino (Venezia), frazione
as Altino, localith Canevere, proprieti

conti Lucheschi

1 reference

Fig. 9a: Example of an EDR inscription in Wikidata, part 1.
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width 610 centimetre - ]
1 reference

height 109.0 centimetre 8
1 reference

horizontal depth A8.0 centimetre £ ]
1 reference

writing technique chiselling e |
1 reference

inseription mentions Publicia Amabilis .+ |
1 reference

state of transmission full |
1 reference

inseription Veneri Auglustae)/Publicia/Amabilis et/Virilis/m{unicipum} 5

Afltinatium) s{ervus) vilic[us) aer{arii) /v{otum) s{olverunt)
1(ibentes) m{erito). (Latin)

1 reference

height of letters 4.2 centimetre ]

minimum value 4.2 centimetre

maximum value 5 centimetre

1 reference
Identifiers
L2 ]

Epigraphic Database Roma ID EDR140009 L]

o references

Fig. 9b: Example of an EDR inscription in Wikidata, part 2.

Entering Prosopographical Data

Once the insertion of the inscriptions was completed, the following step was then the final part of my
work, namely the insertion and query of prosopographic data. I relied on the unpublished thesis of
Barbara Pivetta®’, who catalogued the gentes and individuals mentioned in the inscriptions published
up to that time (1998), as well as some that were yet to be published. Pivetta had catalogued 642 indi-
viduals, giving the bibliography of the inscriptions in which they were mentioned and, most import-
antly, any links with other individuals and the nature of their relationship. Each individual was cata-
logued by an identifier chosen arbitrarily by Pivetta, then retained as the value of P958 in references
(“section, verse, paragraph or clause”).

After incorporating the information from Pivetta’s work, an additional 200 individuals could be added
to the 642 catalogued here.* These were identified through onomastic data (father, master, and patron)
and a closer analysis of the inscriptions — which sometimes revealed individuals not recorded by Piv-

47 Pivetta (1997/1998).

48 As said, only a few could be entered into Wikidata as many were recorded in inscriptions not found in EDR or EDCS.
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etta, particularly servants. The first step was once again to create a CSV file structured according to
the data required for import into Wikidata.” It was essential to encode key attributes that define an in-
dividual, such as name and gender: for instance, ‘gender’ corresponded to property P21, while the
name was recorded both as a label (consistently in the three project languages — Italian, English, and
Latin) and under property P1559, ‘name in mother tongue’. Again, the project made use of Wikidata’s
tools for massive import (QuickStatements), data extraction (Wikidata Query Service) and visualisa-
tion (such as EntiTree™, an external tool for the construction of family trees and social networks). Cur-
rently, the focus of the Altinum project is on the survey of the female social network and marital rela-
tionships witnessed in Altinum inscriptions.

Below is a list of data transcoding based on the model adopted for the project.”’ While some descrip-
tions were created ad hoc, others were used as they had already been established and discussed by the
community.

Individuals Mentioned in the Inscriptions

Field name in Wikidata property
Zenodo
ID EDR To be used to create link with inscription
* from person to entry: described by source (P1343): work where this item
is described
e from inscription to person: inscription mentions (P6568): item about a
person or an object mentioned in the inscription’s text. Use on Wikime-
dia Commons on media files
Name Latin label + name in native language (P1559): name of a person in their native
language
Gender sex or gender (P21): sex or gender identity of human or animal. For human:
male, female, non-binary, intersex, transgender female, transgender male,
agender, etc. For animal: male organism, female organism. Groups of same
gender use subclass of (P279)
Status social classification (P3716): social class as recognized in traditional or state law

Age at the time
of the event

age of subject at event (P3629): the age of the subject according to the cited
source at the time of an event. Used as a qualifier of significant event property

Gens gens (P5025): a clan or group of families from Ancient Rome who shared the
same nomen

Provenance place of birth (P19): most specific known birth location of a person, animal or
fictional character

Significative significant place (P7153): significant or notable places associated with the sub-

Place ject

Time time period (P2348): time period (historic period or era, sports season, theatre

season, legislative period etc.) in which the subject occurred or with which it is

49 Since Wikidata requires sources to be accessible and publicly available, the data I reused from Pivetta, together with the
data I added, were published at https://zenodo.org/records/13773103 (last access 11.07.2025).

50 https://www.entitree.com/ (last access 11.07.2025).

51 https://zenodo.org/doi/10.5281/zenodo.12751850 (last access 11.07.2025).
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associated

Father father (P22): male parent of the subject. For stepfather, use "stepparent" (P3448)

Mother mother (P25): female parent of the subject. For stepmother, use "stepparent"
(P3448)

Son/Daughter child (P40): subject has object as child. Do not use for stepchildren — use "relat-
ive" (P1038), qualified with "type of kinship" (P1039)

Sibling sibling (P3373): the subject and the object have at least one common parent
(brother, sister, etc. including half-siblings); use "relative" (P1038) for siblings-
in-law (brother-in-law, sister-in-law, etc.) and step-siblings (step-brothers, step-
sisters, etc.)

Spouse spouse (P26): the subject has the object as their spouse (husband, wife, partner,
etc.). Use "unmarried partner" (P451) for non-married companions

Type of spouse | significant event (P793): significant or notable events associated with the subject

Other relative

relative (P1038): family member (qualify with "kinship to subject", P1039; for
direct family member please use specific property)

Type of relative

kinship to subject (P1039): qualifier of "relative" (P1038) to indicate less usual
family relationships (ancestor, son-in-law, adoptions, etc); indicate how the quali-
ficator item is related to the main item (qualifier of relative (P1038): family
member (qualify with "kinship to subject”, P1039; for direct family member
please use specific property))

Significant per-
son

significant person (P3342): person linked to the item in any possible way

Object of state-
ment has role

object of statement has role (P3831): (qualifier) role or generic identity of the
predicate value/argument of a statement ("object") in the context of that state-
ment; for the role of the item the statement is on ("subject"), use P2868 (qualifier
of significant person (P3342): person linked to the item in any possible way)

Occupation occupation (P106): occupation of a person; see also "field of work"
(Property:P101), "position held" (Property:P39)

Member of member of (P463): organization, club or musical group to which the subject be-
longs. Do not use for membership in ethnic or social groups, nor for holding a
political position, such as a member of parliament (use P39 for that)

Position held position held (P39): subject currently or formerly holds the object position or

public office
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Significant Place

Value name in Wikidata item
Zenodo
Altinum  (default | Altinum (Q441542): ancient city in Veneto and archaeological site in the
value) Italian municipality of Quarto d’Altino (VE)
Aquileia Aquileia (Q2859274): ancient Roman city now Aquileia, Province of Udine,
Friuli—Venezia Giulia, Italy
Roma Rome (Q220): capital and largest city of Italy
Sardegna geography of Sardinia (Q3760293): no description
Forum Cornelii Forum Cornelii (Q3748870): ancient Roman city (modern Imola)
Luni Luna (Q579763): frazione of Italy
Opitergium Opitergium (Q130297514): Ancient Roman settlement in the Venetia region
Genders
Value name in Wikidata item
Zenodo

Male male (Q6581097): to be used in "sex or gender" (P21) to indicate that the hu-

man subject is a male or "semantic gender"” (P10339) to indicate that a word
refers to a male person

Female female (Q6581072): to be used in "sex or gender" (P21) to indicate that the hu-
man subject is a female or "semantic gender” (P10339) to indicate that a word
refers to a female person

Not  determin- | Unknown value
able

Status and Relationships

Reference property Wikidata item
social classification (P3716) * freedman: freedman (Q841571): person who has been re-

leased from enslavement

* slave: slave (Q12773225): person in a state of slavery

* ingenuus: ingenui (Q11926664): legal term of ancient
Rome indicating a person who was born free

gens (P5025) Abeia, Abidia, Abiria, Accia, Acellia, Acilia, Acutia, Aclia,
Aemilia, Aeolia, Aequania, Aetriaca, Afinia, Ancharia, Annia, Ant-
onia, Apertia, Aponia, Appuleia, Apronia, Aquilia, Aquilina, Arat-

ria, Arcia, Aria, Arnia, Arruntia, Asconia, Asinia, Atia, Atilia, Attia,
Auceia, Aulia, Aurelia, Avillia, Axia, Baebia, Baetia, Barbia,
Braeta, Braetia, Caecilia, Caelia, Caesia, Caetronia, Calaecinia,
Calventia, Cannusia, Cardia, Carminia, Cassia, Cassidia, Catius,
Caulia, Caupia, Centia, Cervonia, Cethega, Ciceria, Cincia, Clep-
pia, Clodia, Cocceia, Coelia, Combulia, Cornelia, Cossutia, Crassi-
cia, Cusonia, Didia, Domitia, Duronia, Egnatia, Elonia, Ennia,

Epidia, Etuvia, Fabia, Fabricia, Faleria, Fannia, Faustina, Favonia,
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Firmia, Flavia, Folia, Fulvia, Furia, Gallia, Gavia, Grattia, Helvia,
Helvidia, Herennia, Hostilia, Iulia, Tunia, Laberia, Laelia, Lartia,
Lartidia, Latuonia, Licinia, Livia, Lollia, Lucana, Lucretia, Ma-
cioria, Maecenas, Maecia, Magia, Maicia, Mamilia, Manilia, Man-
lia, Mannia, Maria, Messia, Mestria, Mettia, Minucia, Mulvia,
Munatia, Muria, Murria, Murtia, Mutia, Muttiena, Naevia, Nigidia,
Nonia, Notellia, Novia, Numeria, Octavia, Ogia, Olia, Oppia, Os-
tilia, Ostoria, Paconia, Paescia, Paetinia, Papiria, Passena, Percen-
nia, Peticia, Petronia, Pinnia, Pisidia, Plautia, Plotia, Poblicia, Pol-
lia, Pompusia, Pontia, Popilia, Porcia, Postumia, Potia, Pupia, Pu-
tinia, Quinctia, Quinctilia, Remmia, Ruferia vel Rufertia, Sabina,
Saenia, Safinia, Salvena, Satria, Saufeia, Seia, Sempronia, Senatia,
Sescinia, Sevia, Sextia, Sextilia, Sicinia, Sintia, Sippia, Sosia, Sta-
tia, Tablinia, Tarutia, Tatia, Tattia, Tecina, Terentia, Tettenia, Titia,
Titiena, Titurnia, Tommonia, Trebia, Trosia, Tufidia, Tullia, Turel-
lia, Ulpia, Upsidia, Urtia, Vaccia, Valeria, Valgia, Varia, Veidia,
Veronia, Vettia, Veturia, Viceria, Vilonia, Volumnia, Volusia

significant event (P793) e contubernium

*  matrimonium

e concubinatus
e conubium

relative (P1038) with qualifier » father-in-law father-in-law (Q13204680): male parent-in-
kinship to subject (P1039) law

* mother-in-law: mother-in-law (Q723868): female parent-

in-law

* amita: paternal aunt (Q5992509): male parents sister

* ancestor: ancestor (Q402152): person from whom another
person is descended

* daughter-in-law: child-in-law (Q2096646): childs spouse

 grandfather: grandfather (09238344): male grandparent

e maternal uncle: maternal uncle (Q4120409): mother’s
brother

* paternal uncle: paternal uncle (Q12158205): father’s
brother

* father-in-law: co-father-in-law (Q1498282): father-in-law

of one’s child

» great-grandchild: great-grandchild (Q26237579): grand-
child's child

* grandson of grandfather: son’s son (Q23684609): male
child of son

* uncle’s nephew: niece or nephew (Q76477): child of a sib-
ling or half-sibling

| significant person (P3342) * friend: friend (Q17297777): companion or acquaintance
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with qualifier object of state- whom one regards with affection, affinity, or loyalty
ment has role (P3831); use for

* servant: item to be encoded with property owned by

servants owned by (P127) and .
(P127): owner of the subject
for masters owner of (P1830) 4 /

* freedman freedman (Q841571): person who has been re-

leased from enslavement

* owner: to be encoded with the property owner of (P1830):

entities owned by the subject

* patron: patron (Q127800348): individual who held a legal
bond with his own freedman, now a member of his own

gens

* delicatus: delicatus (Q130297560): no description or
Q130297570: no description

e collibertus: collibertus (Q127952883): in ancient Rome,
slave manumitted, along with others, by the same master

Occupation/Other

Reference property Name of item in inscriptions + identifier in Wikidata
position held (P39) *  sevir: seviratus (Q3958547): magistracy of ancient Rome

* quattuorvir: Quadrumvir (Q23830356): member of a college com-
posed of four individuals holding institutional positions within a

Roman municipality

* quattuorvir iure dicundo: quattuorvir iure dicundo (Q127638194):

Roman-era municipal magistrate in charge of the administration
of justice

* quattuorvir aedilicia potestate: quattuorvir aedilicia potestate
(Q127637725): municipal magistrate from the Roman period with
the role of overseer of the relevant municipality

* tribune: tribune (Q190401): elected Roman officials

* decurion: decurion (Q1163056): leader of ten legionaries

* augustalis: Augustalis (Q127690291): Roman-era priest devoted

to the cult of the imperial family

e veteran: veteran (Q4010462): in ancient Rome, soldier at the end

of his service

* praefectus fabrum: praefectus fabrum (Q3909815): Roman milit-

ary position

*  priest: priest (Q42603): person who consecrates his life to some
divinity and whose main functions are to direct religious rites and
offer sacrifices to the divinity (for a minister use Q1423891)

member of (P463) *  Collegium funeraticium: Funerary institution (Q127633859): asso-
ciation raising funds for a collective burial

*  Collegium of lanarii purgatores: Q127701633: no description
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*  Collegium of centonarii: Q127704335: no description

If not just a member but a patron of the college then code with subject has
role (P2868) and patronus (Q14052743): patron in ancient Rome

occupation (P106) * physician: physician (Q39631): professional who practices medi-
cine

* pantomime: roman and greek pantomime (Q31183419): a person

who was involved in pantomime in ancient Greece and ancient
Rome

* public freedman: public freedman (Q127701365): former Roman
slave belonging to and emancipated from a community

* mensor: agrimensor (Q396762): surveyor in the Roman Empire

* sailor: sailor (Q45199): person who navigates water-borne vessels
or assists in doing so

» dispensator: dispensator (Q97190455): butler or manager of pay-
ments, usually of a servile nature, in a private house or imperial

office

* curator: legal guardian (Q157509): person who has the legal au-

thority to care for the personal and property interests of another
person or comunity

* vilicus aerarii: vilicus aerarii (Q127797349): in charge of the

treasury of the municipia of the Roman Empire

* soldier: Roman legionary (Q17346959): professional soldier of the

Roman army

* veterinary: veterinarian (Q202883): professional who treats dis-

ease, disorder, and injury in animals

* evocatus: Evocatus (Q568404): a class of voluntarily reenlisted
soldier in the Ancient Roman army

* procurator: 03922473: no description

part of (P361) imperial freedman: familia Caesaris (Q106602279): set of slaves and
freedmen who were in the service of the Roman emperor or under his pat-

ronage
social __ classification * eques: equites (Q122166): the lower of the two aristocratic classes
(P3716) of ancient Rome

* public slave: vilicus aerarii (Q127797349): in charge of the treas-
ury of the municipia of the Roman Empire
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Conclusions

This research methodology integrated traditional epigraphic sources with innovative digital tools,
overcoming the limitations of conventional methods while encountering significant challenges. These
included the compatibility of database licences with Wikidata, which required careful management
work, highlighting the importance of ethical and legal use of the data, as well as the structuring and
transcoding of the data: the creation of new entities in Wikidata required in-depth analysis on a con-
trolled vocabulary to ensure terminological consistency. The EAGLE project provided a landmark, but
its application in Wikidata required adaptations to meet academic and non-academic requirements.

The use of SPARQL showed the query potential of Wikidata for the study of the Altinum corpus, but
also the difficulties related to the complexity of the language, which requires training or external sup-
port. This underlines the need to find more effective solutions for academic research through the
WDQS.

Despite some challenges and the need for (albeit basic) technical training, Wikidata has proven to be
an effective tool for epigraphic and prosopographical research, enabling flexible and multilingual data
visualization while accommodating various research needs.

The next step will be collaborative: in fact, GMI, Altinum, IDEA and other projects shall work together
to create a common data model that can lead to the expansion of the Wikidata:WikiProject Epigraphy™
in alignment with FAIR Epigraphy principles.” This objective will result in the creation of a proper
epigraphic dataset in Wikidata, expanded and categorised in the many disciplinary applications that
epigraphy (not only Greek and Latin) entails.

52 https://www.wikidata.org/wiki/wikidata: WikiProject Epigraphy (last access 11.07.2025).

53 Hetfmankova et al. (2022); Cenati et al. (2021).
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List of Abbreviations

CSV
FAIR
Fig.
HTTP
IFLA
IDR
ISBN
ISO
LOD
RDF

Comma Separated Values

Findable, Accessible, Interoperable, Reusable

Figure

Hypertext Transfer Protocol

International Federation of Library Associations and Institutions
Inscriptiones Identifier Resolver

International Standard Book Number

International Organization for Standardization

Linked Open Data

Resource Description Framework

SPARQL SPARQL Protocol and RDF Query Language

Tab.
URI
URL
URN
Qs
WDQS

Table

Uniform Resource Identifier
Uniform Resource Locator
Uniform Resource Name
QuickStatements

Wikidata Query Service

Maniero Azzolini: Altinum: a Wikidata Project

DCO 12,2 (2026), 162



Digital Classics Online

Sources

Online sources

https://dspace.unive.it/ (last access 11.07.2025).

https://duraecuroposarchive.org/ (last access 11.07.2025).

https://histropedia.com/ (last access 11.07.2025).
https://quickstatements.toolforge.org/ (last access 11.07.2025).
https://wikiba.se/ (last access 11.07.2025).

https://www.eagle-network.eu/ (last access 11.07.2025).

https://www.entitree.com/ (last access 11.07.2025).

https://www.ifla.org/ (last access 11.07.2025).

https://www.mediawiki.org/ (last access 11.07.2025).

https://www.w3.org (last access 11.07.2025).
https://zenodo.org/ (last access 11.07.2025).

https://query.wikidata.org (last access 11.07.2025).

https://www.wikidata.org (last access 11.07.2025).

https://doc.wikimedia.org/ (last access 11.07.2025).

https://openrefine.org/ (last access 11.07.2025).

https://id-resolver.inscriptiones.org/ (last access 11.07.2025).

Digital Corpora

EAGLE Europeana Network for Ancient Greek and Latin Epigraphy
EDCS  Epigraphik-Datenbank Clauss / Slaby

EDR Epigraphic Database Roma

GMI Greek Metrical Inscriptions

IDEA  International (Digital) Dura-Europos Archive

™ Trismegistos
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Digital Mapping of Toponyms in Paradoxographical Texts:
The Case of the Paradoxographus Florentinus

Pietro Zaccaria, Monica Berti

Abstract: The article presents the first results of a digital project devoted to the study of ancient para-
doxography, a literary tradition consisting of collections of strange-but-(supposedly-)true phenomena
concerning the natural world and the human sphere. The article is structured in two parts. First, we de-
scribe the first steps towards the creation of a relational database of ancient paradoxography, in col-
laboration with Trismegistos (TM Paradoxography). Second, we focus on the possibilities and limita-
tions of the digital study of the toponyms mentioned in ancient paradoxography, by discussing the di-
gital annotation of the toponyms mentioned in the paradoxographical collection known as the
Paradoxographus Florentinus. This case study shows that the digital mapping of toponyms can be a
valuable research tool to better understand the structure of paradoxographical texts and, more gener-

ally, the geographical horizon of ancient paradoxography.”

1. Introduction

‘Paradoxography’ is a modern term which is used to indicate a group of texts produced in Greco-Ro-
man antiquity (from the 3™ century BCE onwards) consisting of literary collections of strange-but-
(supposedly-)true phenomena concerning the natural world and the human sphere (e.g., stones, bodies
of water, plants, and animals with amazing characteristics; human beings with prodigious powers, pe-
culiar customs of peoples, and curious historical anecdotes).'

Even if paradoxography cannot be understood as a strictly defined literary genre (cf. de Martini
[2023], 47-58), it still seems possible to identify a set of ‘paradoxographical’ texts which share similar
contents, structures, and methods. Seven paradoxographical collections have been directly preserved
by the manuscript tradition. These include pseudo-Aristotle’s On Marvelous Things Heard, Antigonus’
Collection of Marvelous Histories, Apollonius’ Amazing Stories, Phlegon of Tralles’ On Marvels, and
the anonymous collections known as the Paradoxographi Florentinus, Vaticanus, and Palatinus. Many
other lost (Greek and, in a few cases, Latin) collections are known thanks to fragments preserved by
later authors or, less often, ancient papyri.> Basically, these collections contain lists of phenomena

*  This article is the result of the cooperation of the two authors. Pietro Zaccaria is mainly responsible for parts 1, 3, and 4;
Monica Berti for part 2. We gratefully acknowledge the generous support of the Research Foundation Flanders (FWO)
(Pietro Zaccaria: FWO 1203624N).

1 The term ‘paradoxography’ goes back to Westermann (1939), who famously entitled his edition ITopado&oypapot.
Scriptores rerum mirabilium Graeci. The term ‘paradoxographer’ (mapado&oypapoc) is first attested in Tz. Chil.
2,35,154. On ancient paradoxography, see Ziegler (1949); Giannini (1963); Giannini (1964); Jacob (1983); Sassi (1993);
Schepens / Delcroix (1996); Wenskus / Daston (2000); Pajon Leyra (2011); Geus / King (2018); Greene (2019);
Lightfoot (2021), 42-57; Rusten / Yu (2022); Pajon Leyra (2022); Yu (2023). See also the studies collected in Ger-
olemou (2018); Kazantzidis (2019); Schorn / Mayhew (2024); Zucker et al. (2024).
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which defy logic but still (supposedly) belong to the real world, with each phenomenon being usually
located in a specific place and related on the authority of a specific source.

Because of paradoxography’s widespread tendency to mention places and authors, the study of para-
doxographical collections can significantly benefit from digital approaches which can allow us to ex-
tract, annotate, and analyze the numerous Named Entities (i.e., proper names) mentioned in them. The
present article aims to present the first results of a recently started digital project led by the authors and
devoted to the digital study of ancient paradoxography. The article is structured in two main parts.
First, we describe the first steps towards the creation of a relational database of ancient paradoxo-
graphy. Second, we focus on the possibilities and limitations of the digital study of toponyms in an-
cient paradoxography, by examining the specific case of the paradoxographical collection known as
the Paradoxographus Florentinus.

2. ‘TM Paradoxography’: a Relational Database of Ancient
Paradoxographical Texts

As explained above, the study of ancient paradoxography — a treasure-trove of Named Entities (top-
onyms and ethnics, authors, book titles, historical and mythological figures, etc.) — can greatly benefit
from the application of digital approaches. In order to apply digital methods, we have started setting
up a digital database of ancient paradoxography (TM Paradoxography: now accessible at
https://www.trismegistos.org/paradoxography/ [last access 17.03.2026]), in collaboration with the KU
Leuven-based project Trismegistos® (TM),* specifically with Mark Depauw and Yanne Broux (KU
Leuven).

A preliminary step towards the creation of the database has been preparing a digital corpus of ancient
paradoxography.’ Because of the specific problems posed by fragmentary texts,® we have chosen to
limit ourselves, in a first phase, to the seven preserved paradoxographical collections. The relatively
limited amount of tokens (ca. 30,000) makes it feasible to prepare a philologically reliable corpus — a
time-consuming, but fundamental work phase.’

2 After Giannini (1965), new editions of all (extant and fragmentary) paradoxographers are in preparation for FGrHist IV
E (Paradoxography and Antiquities), published both in print and in Brill’s Jacoby Online. The paradoxographers of the
imperial period and undated authors are published in Schorn (2022).

3 https://www.trismegistos.org/ (last access 20.03.2026).
4 Depauw / Gheldof (2014).

5 We gratefully acknowledge the help of Stef Janssens, who ably assisted us in creating the digital corpus in the frame-
work of an internship (KU Leuven, 2023-2024) under the supervision of Pietro Zaccaria.

6  On digital approaches to historical fragmentary texts, see Berti (2021) and Berti (2026).

7 By “tokens” we mean words and punctuation marks. The paradoxographical texts openly available in digital resources
are valuable, but are based on old editions. The website Paradoxography
(https://sites.google.com/site/paradoxography/Home [last access 24.07.2025]) offers the Greek texts of the Paradoxo-
graphus Florentinus and the Paradoxographus Vaticanus based on Giannini (1965), as well as English translations of the
Paradoxographus Florentinus, the Paradoxographus Vaticanus, Apollonius, and Antigonus. The Loeb edition of pseudo-
Aristotle’s On Marvelous Things Heard by Hett (1936) is openly available
(https://archive.org/details/minorworksOOarisuoft/page/n5/mode/2up?view=theater [last access 24.07.2025]), but of lim-

ited use from a philological point of view. As far as concerns data in a machine readable format, the Scaife Viewer of the
Perseus Project allows to navigate the edition of the Paradoxographus Florentinus by Ohler (1913)
(https://scaife.perseus.org/library/urn:cts:greekLit:t1g0580.t1g001/ [last access 24.07.2025]) and the edition of pseudo-
Aristotle by Bekker (1831) (https:/scaife.perseus.org/library/urn:cts:greekLit:tIg0086.t1g027/ [last access 24.07.2025])
on the basis of structured XML files. These online resources were last accessed on 24.07.2025.
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For each collection, we have prepared a digital version of the text in a TXT format based on a recent
and authoritative edition. Where available, we have extracted the texts from the XML files of the
Jacoby Online project® and converted them into plain text files. The texts of the reference editions
have been carefully checked and, if necessary, compared with other existing editions.’ As a rule, we
have not changed the critical text established by the editors of the reference editions, but we have cor-
rected it in the cases of typos, missing words, and minor inconsistencies.'® In particular, we have used
capitals for all Named Entities (personal names, toponyms, ethnics, book titles, etc.) — including those
cases in which such names were not capitalized in the reference editions — and removed all extratex-
tual information except for paragraph numbers and critical signs.'' In what follows, we briefly list the
editions which have been used to create the digital corpus of TM Paradoxography:

* Pseudo-Aristotle, On Marvelous Things Heard (TLG {0086} = TM Author 6108 = TM Au-
thorWork 11181: 10,492 tokens): Reference edition: Giacomelli (2023) (not digitized).'* This

edition not only offers an improved critical text, but also presents a new order of the
chapters. The TLG has the old edition by Bekker (1831) {0086.027}.

* Antigonus, Collection of Marvelous Histories (TLG {0568} = TM Author 71 = TM Author-
Work 11264: 7,342 tokens): Reference edition: Musso (1985) (not digitized), checked
against Giannini (1965) (digitized in the TLG as {0568.001}) and the unpublished disserta-
tion by Eleftheriou (2018)".

* Apollonius, Amazing Stories (TLG {0569} = TM Author 1635 = TM AuthorWork 5497:
2,603 tokens): Reference edition: Spittler (2022) (FGrHist 1672, published both in print and
online in Brill’s Jacoby Online: https://doi.org/10.1163/1873-5363 jciv_al672 [last access
15.04.2026]). A TXT file has been created on the basis of the XML file downloaded from
Brill’s database. The text has then been compared with the print edition in FGrHist IV E.2™
and with Giannini (1965) (digitized in the TLG as {0569.001}).

* Phlegon of Tralles, On Marvels (TLG {0585} = TM Author 684 = TM AuthorWork 6473:
5,538 tokens): Reference edition: Shannon-Henderson (2022) (FGrHist 1667, published both
in print and online in Brill’s Jacoby Online: https://doi.org/10.1163/1873-5363 jciv_al667
[last access 15.04.2026])."> A TXT file has been created on the basis of the XML file down-
loaded from Brill’s database. The text has then been compared with the print edition in
FGrHist IV E.2'° and with Stramaglia (2011) (digitized in the TLG as {0585.004})."

8  https://scholarlyeditions.brill.com/bnjo/ (last access 24.07.2025).

9  Where available, critical reviews have also been taken into account: Braccini (2023) has been particularly useful.

10 A full list of textual changes is available at https://www.trismegistos.org/paradoxography/changes.php (last access
22.01.2026).

11 In Computational Linguistics and Digital Humanities, the so-called Named Entities (NEs) mean proper names denoting
‘real-world objects’, such as persons, places, and organizations: see Nouvel et al. (2016). For NEs in historical languages
like ancient Greek and Latin, see Berti (2019), Berti (2024), and Berti (2025).

12 We thank Ciro Giacomelli for having provided us with a PDF version of the text.

13 Openly available at: https://theses.hal.science/tel-01835129/ (last access 24.07.2025).

14 Schorn (2022), 387-519. In all cases in which a text was published both in print and online, comparing the two editions
has allowed us to correct the text at various places. Although in principle identical, they differ in several places, with the
print versions (which have been published after the online versions) usually (but not always) having the better text.

15 In Brill’s Jacoby Online, Phlegon’s paradoxographical collection is also included as FGrHist/BNJ 257 F 36 (Jacoby
[1929], https://doi.org/10.1163/1873-5363 boj_a257 [last access 15.04.2026]; Mclnerney [2012],
https://doi.org/10.1163/1873-5363 bnj_a257 [last access 15.04.2026]).

Zaccaria/Berti: Digital Mapping of Toponyms DCO 12,2 (2026), 168


https://doi.org/10.1163/1873-5363_jciv_a1667
https://doi.org/10.1163/1873-5363_bnj_a257
https://doi.org/10.1163/1873-5363_boj_a257
https://doi.org/10.1163/1873-5363_jciv_a1672
https://theses.hal.science/tel-01835129/
https://www.trismegistos.org/paradoxography/changes.php
https://scholarlyeditions.brill.com/bnjo/

Digital Classics Online

* Paradoxographus Florentinus (TLG {0580} = TM Author 8255 = TM AuthorWork 15191:
1,395 tokens): Reference edition: Greene (2022) (FGrHist 1672, published both in print and
online in Brill’s Jacoby Online: https://doi.org/10.1163/1873-5363 jciv_al680 [last access
15.04.2026]). A TXT file has been created on the basis of the XML file downloaded from
Brill’s database. The text has been compared with the print edition in FGrHist IV E.2'* and
with Giannini (1965) (digitized in the TLG as {0580.001}).

* Paradoxographus Vaticanus (TLG {0582} = TM Author 8278 = TM AuthorWork 15763:
1,798 tokens): Reference edition: Serensen (2022a) (FGrHist 1679, published both in print
and online in Brill’s Jacoby Online: https://doi.org/10.1163/1873-5363 jciv_al679 [last ac-
cess 15.04.2026]). A TXT file has been created on the basis of the XML file downloaded
from Brill’s database. The text has been compared with the print edition in FGrHist IV E.2"
and with Giannini (1965) (digitized in the TLG as {0582.001}).

* Paradoxographus Palatinus (TLG {0581} = TM Author 8277 = TM AuthorWork 15762:
693 tokens): Reference edition: Serensen (2022b) (FGrHist 1681, published both in print
and online in Brill’s Jacoby Online: https://doi.org/10.1163/1873-5363 jciv_al681 [last ac-
cess 15.04.2026]). A TXT file has been created on the basis of the XML file downloaded
from Brill’s database. The text has been compared with the print edition in FGrHist IV E.2*
and with Giannini (1965) (digitized in the TLG as {0581.001}). A new, valuable edition of
the text is offered by de Martini (2023) (unpublished dissertation openly available at:
https://iris.unige.it/handle/11567/1128715 [last access 24.07.2025]).

<text>
<body>
<div type="edition" n="urn:cts:greekLit:fgrh.1679.bnjo-1-ed-grc" xml:lang="grc-Grek">
<div type="textpart" subtype="fragment" n="f1">
<head>Codex Vaticanus graecus 12 (Codex Vaticanus graecus 1144) (ed. Giannini)</head>
<p>(deest in Westermann et <hi rend="italic">FHG</hi>; F 1 Giannini) <hi rend="italic">Cod. Vat. gr.</hi> 12, ff. 212r-215v</p>
<l n="1">(1)<note n="1" type="app_crit"><p><hi rend="italic">0 = VD (c. 1-15); ed. <ref>Giannini 1965</ref></hi></p></note> Ayncia¢ & Meyapedg Tdg
<1 n="2">AaA{uv<note n="4" type="app_crit"><p>AaA{uv <hi rend="italic">V</hi> : Baiia <hi rend="italic"»D</hi> : Ae{vwv <hi rend="italic">conj. Kel
<L n="3">MoAltng thv mnAauiba év 9 Névtw éx mnAob yiveoBal gnol- 610 kai avtng Tuxeiv TAg mpoonyopiag Aéyer.</1>
<l n="4">(1) ApiototéAng (<hi rend="italic">HA</hi> 1,1 p. 487a28-32) onoiv é&v toig Nepi Jguv T& Yepoaia mdvta duanveiv, Goa nvedpovag Exel, ogfika:
<l n="5">8varpa<note n="8" type="app_crit"><p>Avaipa <hi rend="italic">V</hi> : "Evope <hi rend="italic">D</hi></p></note> moAA& Tiv TYuwv, ka@dAov
<l n="6">0i ixBlec<note n="9" type="app_crit"><p>ixBec <hi rend="italic">Giannini</hi> : i1x80c <hi rend="italic">0</hi»</p></note> obk Exouvol ot}
<l n="7">(1) ol Bpeig mAevpdg £€xovol tpidkovta. (2) kai ta Sppata abtdv, €dv tig ékkevtion, mdAwv yivovtat, kabd kal té Tév YeArbdvwv.</1>
<1 n="8">00 Afovtog T& 60Td obtwg £ilol oveped, (ote MOAAGKLC KomTdpeva mip EKAGUMEIV.</1>
<l n="9">(1) MoAdkAeirtog (<hi rend="italic">FGrHist / BNJ</hi> 128 F 10) yehdvag yiveoBai gnowv &v<note n="12" type="app_crit"><p>&v <hi rend="ita
<l n="10">0 Ikduavbpog Eavedag morel tag tpiyag: &6ev kal Zdveog map’ Oufpw mpoonyopeldn.</1>
<l n="11">Avt{yovog (<ref target="urn:cts:greekLit:fgrh.1655.bnjo-1-ed-grc"><hi rend="italic">FGrHist</hi> 1655</ref>) 10 p¢v &v TepanbAel Bepudv i
<l n="12">Beénounog (<hi rend="italic">FGrHist / BNJ</hi> 115 F 278) &v Avykfotaig<note n="17" type="app_crit"><p>Avykfotaig <hi rend="italic">Giar
<l n="13">HpakAe{bng (F 128a Wehrli) gnoi thv &v Zovpopdtaig Afpvny obEv T@v opvéwv dnepaipeiv gnoi, td 6& npooeABov Umod tfg Ooufic TeAevtdv. & 67
<l n="14">katd pépog tu Tod Katd MNpoboav OADumov iotopolol thv Adgunv katanenéoBal Biwxkopévne Unod AmdAAwvog &plvtog- kal Ewg tob viv métaAa bGdagung
<L n="15">Ev Tivl T@v Kkatd Tov ‘DAvpmov Bévbpa Eotiv itéq AcmtopUAdy éolkbta, & nopBévous yeyevijoBal iotopodol: eig &lt;6i&gt;<note n="20" type="apf
<1 n="16">Mécotog moTapdg £v Bpdkn TAC polxevopévac £EeAéyxer, T@v Avbpiv moTidévtwv alTdg 4nd Tob BBatog TovTOu Kal Asydvtwv- ‘ei pEv ovk Epolxelor
<l n="17">kal mapd Meppavoic & PAvog éAéyxer- EppAndEv yap T6 noibiov €1 p&v poryxevBeiong éoti, Bvfjokel, £i 6' ob,<note n="22" type="app_crit"><p>t
<l n="18">Nép1vBog motapds £v Bpdxn, &Bev kal NépivBog A mOALG: £k tovtov ei miol Tig, T omAdyxva £Eoykobtatr. A 6 aitia, 611 otaydveg £k TAG kege
<l n="19">£v Kedowvaic tfig @puyiag notapéc oty Mapovag-oltog £mfjv<note n="23" type="app_crit"><p>¢mfjv <hi rend="italic"sV</hi> : fv mug <hi rend='
<1 n="20">Taupopévio¢ MoTapds £6Tiv év ZikeA{g mapdk Thv dudvupov méAlv- obTog Ppovtiic dxolduv gopeital kol katabvetar £ig Thv yiv, Av 6% nadontau A

Fig. 1: Extract from the XML file of the Paradoxographus Vaticanus (FGrHist 1679) downloaded
from the Jacoby Online project.

16 Schorn (2022), 9-338.

17 The TLG also has the edition by Giannini (1965), 170-218: {0585.001}.
18 Schorn (2022), 633-785.

19 Schorn (2022), 579-632.

20 Schorn (2022), 787-831.
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The TXT files were converted into CSV files to preserve their internal structure in chapters and para-
graphs, with each token on a separate row, including punctuation, and with sequential numbers to keep
the order of the tokens in each text (see fig. 1-3). The CSV files were then imported in a FileMaker
Database, set up by Mark Depauw, connected to the Trismegistos environment.

1]1|Aynoiag & Meyapeig Tag yepdvoug pnoiv, Btav £k T Bpdkng dnaipelv péAlwoty, Dmd piag mepippaiveoat wikhy mdoag: e18' drav Pofion éxeivn, Tiq piv £Eaipely kabanepel keAeuotod
1|2|6tav 6E Td méAayog Brameparlvrar, 6Uo pEv Ekteivelv Tag mrépuyag, THv 6 ylvopéwnv Undkomov £ni toUtwv £gifoveav dvanavsobot.

2| |daA{wv pnoiv €v Tj mpltp Tév AiBromikév £v Tfi AiBronig Bnplov yiveoBal kpokétrav kaAolpevov- tolto £pyépevov mpdg Tag EnalAelg katakoUelv T@V AcAoupévev, kal pdAiota té GvépaT
3| MoA{Tng Tiv mnAauiba €v T Névty £k mnAod yviveobal gnoi- 610 kai tadtng Tuxelv tfic npoonyoping Aével.

4]|1|AprototéAng enoiv £v Toig Nepl Zhuwv T xepoaia névta dvanveiv, doo mvebpovag €xe1, ogiika 68 kal péhigoav oK duanveiv.

412|800 1€ kboTiv ExEl, mavia kai KolAfave oy oa 68 kowi{av kal kbotiv.

5] |&vaipa moAAG TEv CGuu, xaBéAou 6 Bom mheiw nébag Exouot TEV TEGOHPWY.

6] ol ixobeq oUk Exovol otdpayov: 616, &av Gidknral & EAdttwv Und peifoveg, Gyel thv koiriav Umd td orépa.

7110t Gperg mAeupdg Exouvor TpldKovTa.

712 kel té Spparta abtiv, &dv Tig ékkevtion, méAiv ylvovral, KaBd kal & Ty YeALGOwWY.

8] |tol Aéovtog T& botd obitwg eiol oteped, lote noAAGKi¢ Komtdpeve mhp EKAGURELV.

9|1 |NoAtKAE1TOg xeAdvag yiveaBal gnowv &v t@ Mhyyn, Gv o xeAdviov pebipvovg xwpeiv mévte.

9]2|6 AyaBapyibng 6¢ Toig yxeAwvioig ypfcBar mAefong g Opopdpact T@V KaAvBDY.

10| |6 Ikduavbpog EavBac morel tag tpixag- 86ev kai Zdveog nap' Opfpw mpoanyopelion.

11| |Avtiyovog Td pév év TepandAer Bepudv bwp mdvra &noABodv enot, kai abtd 6 micocoBal kai AiBov yiveoBai.

12| |@eénopnog év Avykfotarg gnoiv elvan U6uwp 680, & tobg mivovrag peBlokel.

13| [HpakAe{bng [pnoi]l tiv &v Zavpopdraig Afpvnv olbEv Tiv dpvéwv Lnepaipelv onol, Td 6E mpooeAddv Und Tfi¢ dopfg TeAsutdv. & 6 kal mepl Thv Hopviv katd Thv TraAiav dokel yiveoBan
14| |katd pépog T tob katd NMpoloav DAGunov {otopolbol Thv Adgvny katanemdeal Siwkopévny Und AndAAuwvog £plvtog- kal £wg tob viv nétara Bégvng €v toig AiBoig dvapepiypéva edplokead
15| |Ev Tvl Thv kotd Tov DAupnov Bévbpa fotiv itéq AemtopiAhy foikbéta, & mapBEvoug yeyevfoBal iotopolior- eig <6&> béwbpa taltag GuelgBiival tdv Boppdv gevyodoag £phvta. kal viv Et
16| [MEoTog moTapdg £v BpdKN TG MolxEvouévag EEEAfyyEl, TGv duBpdv moTi{éviuv abTdg dnd Tod Ubatog ToUTou ki Aeydvtwv- “ei pEv ok Epoixedeng, Gppev Tékolg, £t 6' obv, OfAL".
17| |kal mapd Feppavoic & Pivoc eAéyxer- £uBAnBiv yap To naibiov el piv porxev@efong £oti, Bvfoxel, i 6' ob, &f.

18| |NépvBog motapde Ev Bpdkn, 68ev kai MépruBog i m6Alg: éx Todtou el miol Tig, T& omidyyva éEoykodrtat. A 6' aitie, 6T oTaybveg éx Tiic KeguAilg Fopyévag év Tobty £pponoav Baotal
19| |&v Kehawvaic Ti¢ ®puyiag motapd £oTi Mapovag: oltog &miv mug abhoD dkovon, PouPei péya, fv 6 ki@dpag, petd owyig pei, dmonviyévtog év abti Mapavov Tod abAntod.

20| |Tavpopéviog moTapds £0T1v £v TikeAlg napd THv Opé@vupov méAwv: obtoc Ppovtig dxobwy goPeital kal katabbetal eig Thv yiv, Av 68 nadontai i Bpovtd, mdAwv &velowv &x TAC YiAC Kadd

Fig. 2: TXT file of the Paradoxographus Vaticanus (1-20) structured with pipes indicating
chapters and paragraphs.

1,1,1,"Aynoiac"
1,1,2,"o"
1,1,3,"Meyapevg"
1,1,4,"tac"
1,1,5,"yepdvovcg"
1,1,6,"pnoiv"

1; 1 7Y
1,1,8,"6tav"
1,1,9,"ék"
1,1,10,"tig"
1,1,11,"0pdkng"
1,1,12,"dnaipgv”
1,1,13,"uéAAwc1v"
1,1,14,","
1,1,15,"mo"
1,1,16,"u1ac"
1,1,17,"neprppaivecbar”

Fig. 3: Extract of the CSV file of the Paradoxographus Vaticanus with each token on a separate
row and sequential numbers.

Within this environment, we annotate all Named Entities with existing identifiers in TM Geo, TM Au-
thor, TM AuthorWork, TM Real, and TM God. This environment parses each token and proposes
matches for entities already present in the database of Trismegistos. We have checked and, whenever
necessary, corrected these matches. We have then annotated the other tokens not yet present in 7ris-
megistos and, in the case of multi-token entities, we have related single tokens in order to represent
real entities. As shown in fig. 4, for example, the toponym Potniai, mentioned in Paradoxographus
Florentinus 1, can  be linked to ™ Geo 52457 (Potniai [Tachi],
https://www.trismegistos.org/place/52457 [last access 20.03.2026]) (fig. 5), which is linked to the top-
onym Potniai in the gazetteer Pleiades (https:/pleiades.stoa.org/places/541070 [last access
20.03.2026]) (fig. 6).
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3 Find all capitals

Find all capitals to process

ol mhvovTeg paivovtar , i (sTopet k[ U TM_Real

{ A, Claudius Gaecina ..., ’ | Caecina ...aeus, A, Aus Kyzikos, unter Antoninus Pius

{ A, lulius Pompilius Piso T, | ! Pomnpilius Piso ...(usw.) Berenicianus, A. Statthalter Numidien 176-178 n.
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Comments

god id missing U T™ God
geoid |unique: | U TM.Geo 52457 | Greece, Boeolia - Potnlal (Tachi)
{52457 | Groece, Basotia - Potriai (Tachi) s

Fig. 4: Annotation of the toponym Potniai (TM Geo 52457) in Paradoxographus Florentinus 1.

Attestations (GeoRef) About Report an error

Potniai (Tachi)

TM Geo 52457

Greece (Boeotia)® - provincia: Achaia® - modern region: Sterea Ellada -
located near Thebai (TM Geo 2354)

Links: Digital Atlas of the Roman Empire, Pleiades, ToposText, Wikipedia
Status:

Greek name(s): MoTvioi

Ethnic(s): Potnias

Modern name(s): Tachi

Variants: Potniai (Potniae) - Tachi

Map: Barrington Atlas, 2000, pl. 55 E4

Fig. 5: TM Geo 52457 (https://www.Trismegistos.org/place/52457 [last access 24.07.2025]).
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Fig. 6: Potniai in Pleiades (https://Pleiades.stoa.org/places/541070 [last access 24.07.2025]).

This environment also allows us to use a second annotation layer in those cases in which different
Named Entities are associated to refer to one real entity. In Paradoxographus Florentinus 1, for ex-
ample, Potniai is mentioned in the textual string €v ITotvioig mepi O@NPag (“in Potniai near Thebes”). At
a first level, ITotvioug has been linked, as noted above, to TM Geo 52457 (Potniai [Tachi]:
https://www.Trismegistos.org/place/52457 [last access 24.07.2025]) while ®nBog has been annotated
as TM Geo 2354 (Thebai: https://www.Trismegistos.org/place/2354 [last access 24.07.2025]). At a
second level, however, the tokens wepi and @npag can be included with ITotvioig, as shown in fig. 7.

Setall

god id  missing lU M God | | g

Comments H : H —_— P

" geo_id | unique: U TM.Geo 52457 | Grooce, Bocotia - Potniai (Tach) L@ 70
""""" {82457 | Greece, Bosotia - Potnial (Tach) s a

‘serial_central Include with this

serial_central Include with this
serial_central Inclucie with this
serial_central Include with this
serial_central Incluce with this

serial_central Include with this

‘serial_central Inclucta with this
serial_central 18537 Include with this

serial_central Include with this

serlal central Include with this

Fig. 7: Second layer annotation of Motviaig epi Onpag (Paradoxographus Florentinus 1).

Data annotated in Trismegistos can be exported to visualize and extract information on annotated
Named Entities like personal names and toponyms. These entities, that have been disambiguated in the
annotation phase and provided with unique identifiers of authority lists (e.g., TM Geo and Pleiades),
constitute a first dataset that will be used to annotate other paradoxographical texts. Data in ancient
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Greek — which is in most cases still lacking in a digital format — is fundamental for further analyses on
the richness and variety of the language of ancient paradoxography for onomastics and historical geo-
graphy.

This relational database of ancient paradoxography, whose completion is envisaged for 2026 and
which is openly accessible, will allow scholars to apply digital approaches to paradoxographical col-
lections on the basis of a complete and reliable textual basis, and to export linguistic data and metadata
to be used in larger projects. The following section explores the application of a digital approach
which can greatly enhance our understanding of ancient paradoxography, namely, the digital annota-
tion and mapping of the toponyms mentioned in ancient paradoxographical texts.

3. Toponyms in Ancient Paradoxography: the Paradoxographus
Florentinus

The location of phenomena is quintessential to paradoxography, as the marvels described by paradoxo-
graphers are usually located in specific places.”' As Jacob aptly notes:

“Le merveilleux résulte de 1’association d’un phénoméne avec un fopos précis, ce rapport
n’étant ni explicité ni expliqué. L’anecdote paradoxographique évoque souvent des différences
minimes observables dans un lieu particulier et le distinguant de ’espace environnant [...].”*

In some cases, paradoxographers even seem to have modified their sources in order to locate the de-
scribed phenomena in specific places® — which has been defined as paradoxography’s “geographical
isolation or singularization”.** By linking their marvels to precise places, paradoxographers could also
firmly anchor them to the real world and thereby enhance the credibility of their accounts.? Moreover,
geography could serve as a way for a paradoxographer to structure his material.”® Based on the (prob-
ably partially corrupted) title transmitted by the Suda (x 227 Adler, s.v. KaAlipayog: Oavpdtov tdv
gl macav Vv yijv katd tonovg dvimv cvvaywyn, Collection of Marvels from Every Land Arranged
According to Places), it is usually assumed that Callimachus’ collection — traditionally regarded as the
first paradoxographical text — was arranged geographically.”” Theopompus’ Thaumasia — whether the

21 On geography and paradoxography, cf. Jacob (1983), 134-135; Stern (2008), 439—440; Pajon Leyra (2011), 33-35;
Dueck (2012), 64-67; Geus (2016); Geus / King (2018); Eleftheriou (2018), 91-96 (esp. on Antigonus); Rusten / Yu
(2022). Yu (2023), 265 speaks of paradoxography’s tendency to tie marvels “to specific lieux de memoire, that is, land-
marks vested with cultural significance”.

22 Jacob (1983), 135.

23 A famous example is the mobility of cattle horns: while Aristotle (Hist. An. 3,9,517a27-30) locates the phenomenon “in
Phrygia and elsewhere” (év ®pvyig gict foeg kot dAkoO), Antigonus (Mir. 75), citing Aristotle, places the phenomenon
in Phrygia alone (dv ®puyiq 8¢ Bodg elval, ol kivodot o képata). Cf. Jacob (1983), 134-135; Schepens / Delcroix
(1996), 392-393; Schepens / Schorn (2010), 407; Lightfoot (2021), 77-78. Another interesting example is provided by
the deer in Achaea (ps.-Arist. Mir. 5, to be compared with Arist. H4 8(9),611b8-20), see Giacomelli (2024), 245-246.

24 As aptly put by Schepens / Delcroix (1996), 392; Schepens / Schorn (2010), 407. Cf. also Giacomelli (2024), 235-236.

25 Garcia Teijeiro / Molinos Tejada (1994), 276; Stern (2008), 439—440; Shannon-Henderson (2013), 4-5; Geus (2016),
244; Geus / King (2018), § 3; Nichols (2018), 11-12.

26 On geography as a possible systematic arrangement for paradoxography, see Schepens / Delcroix (1996), 394-398; Pa-
jon Leyra (2011), 33-35. Paradoxographical collections could follow a topical, alphabetical, or bibliographical order.
Different principles of classifications could of course be combined: see Pajon Leyra (2011), 33—40. By contrast, Yu
(2023), 275 considers Greek paradoxography as deprived of any “apparent hodological, cartographic, or conceptual or-
der”.

27 For the fragments, see F 407411 Pfeiffer = Giannini (1965), 15-20. Cf. Ziegler (1949), 1140-1141; Giannini (1964),
105-109; Pajon Leyra (2011), 33-34; Geus / King (2018), § 3; Lightfoot (2021), 47.
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title refers to book 8 of the Philippica or to a later collection of marvels related by Theopompus
throughout the Philippica®® — also seems to have followed a geographical pattern,” while various col-
lections focused on specific regions, such as Nymphodorus of Syracuse’s On the Wonders in Sicily
(FGrHist/BNJ’ 572 F 1-2) and Polemon of Ilium’s On Marvelous Rivers in Sicily (T 2 Giannini). And
even if none of the preserved collections seem to use geography as their primary principle of organiza-
tion,” it has been argued that specific sections of some collections may follow a geographical or even
a periegetic or hodological order.”' Studying the geographical location of the phenomena mentioned in
the collections can therefore enhance our understanding of the structure of the preserved collections,
and shed light on the geographical horizon of paradoxography.* Despite the growing scholarly aware-
ness of the role played by geography in ancient paradoxography, however, this aspect still needs to be
systematically explored.

Our understanding of the geographical element of paradoxography can be significantly enhanced by
the digital annotation and mapping of the places mentioned or alluded to in the preserved collections.
Admittedly, the very nature of paradoxography makes it difficult to effectively visualize its perception
of space. For paradoxographers usually do not offer geographical descriptions (like, e.g., Pliny the
Elder) nor a narrative embedded in historical space (like, e.g., Herodotus), but mostly limit themselves
to mention isolated toponyms or ethnic names, drawn from sources belonging to different periods. As
Daniela Dueck aptly puts it, “[p]aradoxographies [...] emphasized natural phenomena with geograph-

ical relevance, not an orderly spatial or linear description of foreign places.”*

Nonetheless, it can still be useful to chart paradoxographical toponyms and geographical references
onto modern maps by linking ancient toponyms to real places. This operation notoriously brings with
it significant methodological challenges.’* However, in so far as they are “thought of and approached
as part of an interpretative process and not its end result”,* such maps can be useful research tools. In
this respect, digital methods and data are particularly relevant for two main reasons. 1) We need more
data in ancient languages to be extracted from ancient sources and collected in authority lists in order

to structure, annotate, and analyze further texts. By data in authority lists, we mean inflected and lem-

28 See Zaccaria (2024), 135, with references.

29 Apollon. Mir. 1 = FGrHist/BNJ 115 F 67b: @¢dmopmog év toig Totopioig Emtpéyov ta katd témovg Bavpdcia. In Mir.
13, Apollonius also cites a paradoxical story that was originally found év 1® Katd témovg pubid, but the name of the
author is unfortunately lost in a lacuna and cannot be recovered with any certainty. The Suda entry € 3930 Adler, s.v.
"Eputnog, which seems to concern Ephorus of Cumae (FGrHist/BNJ 70 T 1) rather than Ephippus of Olynthus
(FGrHist/BNJ 126 T 1 =T 6 Ravazzolo), mentions the title [Tapadd&wnv tdv Ekactayod Piffiio e’

30 Cf. Yu (2023), 275: “Notably, the Shan hai jing’s recurring concern for the careful elaboration and measurement of travel
routes and circuits is entirely absent in Greek paradoxography, which leads the reader from one place to the next in no
apparent hodological, cartographic, or conceptual order. ... The driving impetus of Greek paradoxography, in the final
equation, revolves around local rather than global knowledge.”

31 See Geus (2016), 248-256 (with regard to Par. Vat. 47-56); Geus / King (2018), § 3 and Pajon Leyra (2024) (with re-
gard to the section of pseudo-Aristotle’s On Marvelous Things Heard concerning the Western Mediterranean: Mir. 78—
121); Zaccaria (2024), 133—134 (with regard to pseudo-Aristotle’s section concerning the Eastern Mediterranean: Mir.
123-138).

32 Of course, paradoxical reports were also a common fopos in ancient geographical literature, with geographical treatises
sometimes containing paradoxographical sections. Book 6 of Protagoras’ Geometry of the Inhabited World, for example,
focused on marvels: see Giannini (1965), 220 = FGrHist 2044 T 1. Cf. Giannini (1964), 130.

33 Dueck (2012), 67.

34 The study of ancient geographers and ancient representations of space has greatly advanced in recent years. See, e.g.,
Rathmann (2007); Talbert (2012); Roller (2015); Gonzalez Ponce et al. (2016); Bianchetti et al. (2016); Roller (2019);
Castro-Paez / Cruz Andreotti (2020); Shipley (2024). For approaches combining textual and digital methodologies, see,
e.g., Barker et al. (2016b). For a digital project on annotating toponyms and representing them on modern maps, see the
Digital Periegesis (https://www.periegesis.org/ [last access 24.07.2025]) with Barker et al. (2023).

35 Barker et al. (2016a), 18. Cf. also Barker et al. (2023), 142.
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matized forms in ancient Greek and Latin with stable identifiers and metadata (e.g., vpakovo®dv, Xv-
paxovoar, TM Geo 2210, Pleiades 462503, settlement).*® Paradoxographical texts are rich in top-
onyms whose forms are still missing in authority lists and whose inclusion is therefore important for
increasing the data that can be used for linguistic, philological, and historiographical analyses. 2)
These forms allow us to trace the history of places keeping track of the linguistic variety of their
names and descriptions over the centuries. Moreover and whenever possible, geographical coordinates
enable us to visualize ancient places on modern maps for experiments with distant reading approaches,
as we will see in the following paragraphs.’’

The digital annotation and mapping of toponyms should of course be accompanied by close textual
analysis. Paradoxographers used earlier sources, which they sometimes modified or misunderstood;
moreover, the names of places and peoples are often corrupted in the manuscript tradition, which
makes their identification all the more difficult. The toponyms we deal with are the result of a multi-
layered chain of transmission, which poses us in front of delicate methodological challenges.™

In what follows, we discuss the potential value of and some methodological challenges posed by the
digital annotation and mapping of paradoxographical toponyms by focusing on the specific case of the
Paradoxographus Florentinus.

The Paradoxographus Florentinus (TLG {0580} = TM Author 8255 = TM AuthorWork 15191) is an
anonymous collection of marvels carrying the title Kpfijvan koi Alpvor kol wnyoi kol motapol 6ot
Bavpaoid tva &v adtoic Eyovoy (Springs, lakes, streams, and rivers which have some amazing qualit-
ies in them).” The preserved manuscript witnesses seem to derive from Flor. Laur. Plut. 56.1 (= F; of-
ten dated to the 13™-14" century, but perhaps as early as the 12" century®). All the 43 reports included
by the Paradoxographus Florentinus deal with the amazing characteristics of different bodies of water
(springs, lakes, streams, and — less frequently — rivers).*' As usual in paradoxography, the collection
regularly mentions not only its sources,* but also the geographical location of the described phenom-
ena. The compiler’s dates are unknown. Based on the dates of the sources mentioned in the collection,
he has been traditionally dated to the 1% or 2™ century CE.* Taking into account not only the com-
piler’s sources, but also his language, Ohler proposed to place the composition of the collection

36 For a rich collection of metadata, see the example of the ancient city of Syracuse in Sicily in the gazetteer Pleiades under
the corresponding URI: https://pleiades.stoa.org/places/462503 (last access 24.07.2025). On Pleiades, see Elliott / Gil-
lies (2009).

37 When ancient places are still locatable, geographical coordinates (latitude and longitude) are used to position them on a
map. See the example of ancient Syracuse mentioned in the previous footnote with the coordinates 37.070078971,
15.2833356581. See Barker et al. (2024).

38 See especially Giacomelli (2024) (with regard to toponyms in pseudo-Aristotle’s On Marvelous Things Heard).

39 The following discussion of the Paradoxographus Florentinus is based on Zaccaria (forthcoming). Besides the valuable
commentaries by Ohler (1913) and Greene (2022), previous studies dealing with the collection include Ziegler (1949),
1161-1162; Giannini (1964), 135-136; Schepens / Delcroix (1996), 426; Geus / King (2018), § 4; Pajon Leyra (2011),
162-163.

40 See Giacomelli (2021), 350 n. 140; Greene (2022), 646 n. 2.

41 In general, the collection seems to follow a roughly thematic structure, with c. 1-27 focusing on springs and c. 28-43
dealing with lakes and ponds — though this distinction is not rigidly followed throughout the text.

42 These include: Isigonus’ Unbelievable Things (c. 1, 2, 8,9, 11-14, 21, 27, 36, 40, 43); pseudo-Aristotle’s On Marvelous
Things Heard (c. 7, 10, 29, 30, where “Aristotle” is mentioned as a source: see Giacomelli (2021), 350-355; Greene
(2022), 650); Aristotle (c. 19); Ctesias of Cnidus (c. 3 and 17); Theopompus of Chios (c. 15 and 20); Hellanicus of Les -
bos (c. 16); Amometus (c. 18); Heraclides Ponticus (c. 22); Herodotus (c. 23 and — implicitly — 32); Ariston of Ceos (c.
25); Hieronymus of Cardia (c. 33); Pythermus (c. 34); and Phaethon (c. 35). Other reports contain references to unnamed
sources (paciv/Aéyovouv, “they say™: c. 5, 6, 24, 26, 32) or local informants (c. 41).

43 See Giannini (1964), 135-136; Schepens / Delcroix (1996), 426.
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between 80 and 100 CE.* Ohler’s arguments, however, were rejected by Ziegler, who argued that the
collection may have been compiled in the imperial or late antique period.* The last editor, Greene,
tends to date the text to the late 1% or 2™ century CE, but cautiously admits that “no evidence forbids a

later date”.*

As already mentioned in section 2, the reference edition of the Paradoxographus Florentinus adopted
in TM Paradoxography is Greene 2022 (FGrHist 1672). A TXT file has been created on the basis of
the XML file downloaded from Brill’s database (https://doi.org/10.1163/1873-5363 jciv_al680 [last
access 15.04.2026]), which has been compared with the print edition of the text published in FGrHist
IV E.2* and with Giannini 1965 (cataloged in the TLG as {0580.001}).*® Greene’s edition is accurate:
only one accent has been corrected (6: Tt cOoTNUE &V > T cuaTpa év). Despite the limited length of
the text, comparison with Giannini’s edition clearly demonstrates the impact of editorial decisions on
texts containing many textual problems, which often concern proper names.*

In several places, the Greek forms of Named Entities accepted by Greene, including toponyms, are dif-
ferent from those in Giannini’s edition:

* 15: év Xpowi tiig Opdxng Greene (F) : év Kiyypoyt tiig Opdxng Giannini (ex Antig. Mir.
141: év Txyypoyoowvt toig @paéiv).

* 20: év Avyknoto Greene (Avykioto F) : év Avyknotoig Giannini (ex Antig. Mir. 164)
* 24: Ipowtidag Greene (ex Vitr. 8,3,21) : [Ipottidog Giannini (F)

*  42: Avyvic Greene (F) : Avyvitig Giannini (ex ps.-Scymn. 429, Diod. 16,8,1)

Cruces are used to mark different Named Entities as corrupted:
* 35: ®oébwv Greene (F) : T®aébwv Giannini
* 36: TMvukAaiavt Greene (F) : Apvkiaiov Giannini (ex Plin. nat. 8,104)

* 43: Téala Greene (F) : TTaAat Giannini

Capitals are not regularly used by Giannini to indicate Named Entities such as book titles and affili-
ations to philosophical schools:

¢ 1: Aniotov Greene : drictwv Giannini
¢ 8: Amiotov Greene : drictov Giannini
* 25: [lepmarntikog Greene : wepimatntikog Giannini

¢ 43: Anictov Greene : dnictov Giannini

44 Ohler (1913), 22, 148-150, 162-163.

45 Ziegler (1949), 1162.

46 Greene (2022), 649. Cf. also Geus / King (2018), § 4; Giacomelli (2021), 350-351 n. 141.
47 Schorn (2022), 633-785.

48 Previous editions include Westermann (1839), 183—191; Ideler (1841), 184—189; Landi (1895), 532—538; Ohler (1913),
with a still valuable commentary. A Spanish translation with notes is provided by Gémez Espelosin (1996), 253-261.

49 Besides those concerning Named Entities, the following textual differences have been identified: 24: tijg Apradiog
Greene : 8¢ tfig Apkadiog Giannini; 24: un ot Greene : pnt’ éni Giannini; 24: €ktog i6vta Greene : €vtog £6vta Gian-
nini; 24: &kpoyev Greene : Ekoyev Giannini; 24: oi yop Greene : Tayopt Giannini; 33: o0t ix00g Greene : obte iy0dg
Giannini.
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Moreover, Giannini does not print the title preceding the work in manuscript F (Kpfjvot koi Apvon koi
mnyol kot rotapol 6cot Bavudoid tiva &v adtoic Exovoty), apparently on the assumption that it should
be considered a description of the work’s content rather than an authorial title.

On the basis of the TXT file of Greene’s edition of the Paradoxographus Florentinus — as described
above in section 2 —a CSV file was generated and imported in a FileMaker Database connected to the
Trismegistos environment. In the Database, all Named Entities have been digitally annotated with ex-
isting identifiers in TM Geo, TM Author, TM AuthorWork, TM Real, and TM God. In order to map
the marvels mentioned in the collection, the TXT file has also been uploaded in the semantic annota-
tion platform Recogito™ in which toponyms and ethnic names pointing to the marvels’ geographical
locations have been annotated by linking them to existing Pleiades’' identifiers.>® Since annotation in
Recogito was specifically meant to map the geographical distribution of marvels, only one geograph-
ical reference for each marvel has been annotated (with the exception of c. 34, where the same marvel
involves the river Strymon and the city of Apollonia) (see fig. 8).

®
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Kpijver kai Afpvar kai mnyed kol motapoi oot favpdsia tiva v adtoig Exovcv

1
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3
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Fig. 8: The annotation of the text in Recogito.

The following table contains the results of the digital annotation of the toponyms associated with the
marvels mentioned in the Paradoxographus Florentinus. In the column “Pleiades”, only the identifiers
which have been used within the Recogito environment have been added, with other possible identifi-
ers within squared brackets. Chapters marked with an asterisk are discussed in the “Textual Notes” be-
low.

As will become clear from the commentary on the individual passages, comparison with parallel
sources is often crucial to correctly understand the geographical references in the collection. In ¢. 18,
for example, comparison with a parallel passage in Antigonus’ collection allows us to understand the

50 https://recogito.pelagios.org/ (last access 24.07.2025).

51 https://Pleiades.stoa.org/ (last access 24.07.2025).

52 On the annotation platform Recogito, see Vitale et. al (2021).
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ambiguous location “in Arabia” as a reference to that part of Eastern Egypt between the Nile and the
Red Sea which was called Arabia. Similarly, the “Bosporos” in c. 35 likely refers not to the Thracian,
but to the Cimmerian Bosporos, as suggested by comparison with Dionysius of Byzantium and Strabo.

However, comparison with parallel sources also poses methodological challenges in those cases in
which the compiler seems to have modified or simply misunderstood his source. As a general rule, we
have tried to follow as much as possible the geography proposed by the compiler. For example, we
have located the marvelous spring in c. 29, with the compiler, “near Carthage”, even though his source
most likely located it within the territory controlled by the Carthaginians in western Sicily, near Agri-
gentum. Similarly, we have located the lake mentioned in c. 32, with the compiler, near Abdera, even
though his ultimate source (Herodotus) places it near Pistyrus. However, in those cases in which the
compiler vaguely locates phenomena which can be located more precisely thanks to parallel sources,
we have annotated those phenomena based on the parallel sources (in so far as their locations are com-
patible with those provided by the compiler). So, the spring of oil vaguely placed by the compiler
“among the Persians” in c. 5, has been located, with other sources, along the course of the Oxos river
(Amu Darya), while the lake described in c. 33, located by the compiler “in the land of the Nabataians
in Arabia”, has been identified with the Dead Sea.

Chapter Greek form TM Geo Pleiades Region
1 év [Motviong mepi | Potniai (Tachi): | Potniai: 541070 Boeotia
Onpos 52457
Thebai: 2354
2 év Khalopevoig | Klazomenai: Klazomenai (earlier): Ionia
34304 550650
[Klazomenai (later):
550651]
3 &v ’Ivéoic India: 903 India: 50004 India
4 &v Kpnpm Creta: 527 Creta (island): 589748 | Crete
5% év [époaug Persis: 1704 Oxus (river): 59969 Bactria
[Persis/Pars: 922698]
6 mapa Kilkig Cilicia: 526 Cilicia: 658440 Cilicia
[Cilicia: 981514]
[Cilicia: 628957]
7 év 11 éml Syrakousai Syracusae/Syrakousai: | Sicily
Yvpakovc®v 00G | (Siracusa): 2210 | 462503
8 év [MaAkoig Palike: 38477 Palikoi/Palicorum Sicily
Stagna: 462408
[Palike: 465970]
9% nepi Xxotodoosav | Skotoussa (Ha- Skotoussa (Thessaly): | Thessaly
g Oeocaliog gia Triada): 541107
33399
Thessalia: 2393
10 &v Aovcolg i Lousoi: 37599 Lousoi: 570438 Arcadia
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Apxadiog Arcadia: 286
11 é&v ABapdot Athamania: 361 | Athamania: 540676 Thessaly/Epirus
12%* mopo Kiertopiog | Kleitor: 13605 Kleitor: 570359 Arcadia
13 év TtoMig, évtd | Italy: 932 Reate: 413283 Italy (Samnium)
PS(,HWO‘J aypd Reate (Rieti):
KPRV ... 10929
Mévnyv
SVOLALOpEVTV Mente: 64862
14 &yyug Koong Cosa (Ansedo- Cosa: 413107 Italy (Etruria)
nia): 32049
15* &v Xpowi tiig Chropes: 64854 | Thracia: 501638 (tribe | Thrace
Opakng Thracia: 2414 cannot be identified)
16 nmeplt Mayvnoiav | Magnesia (Man- | Magnesia ad Sipylum: | Lydia
TV €mi ZuwoAov | isa): 3575 550706
Sipylos (Manisa
Dag1): 60948
17 &v Aibomiq Acthiopia: 51 Acthiopia: 39274 Acthiopia
18* &v Apofig ... Eileithyiopolis Eileithyiaspolis: Egypt
"Todog kpnvn (El-Kab): 611 786020
Arabia: 10930 [Arabia (region in
Isidos Krene: Egypt): 756537]
64863
19 Appovog kpipvny | Heliou Krene Solis Fons: 716637 Egypt
(Ain el-Gubah):
11135
20 &v AvyKnotm Lyncestis: 33751 | Lynkos: 481903 Macedonia
21 &v Zukapivorg Sykaminos (Tell | Tel Shigmona: 678404 | Phoenicia
TOAEL el-Samak): 7302
22 &v Zavpoudralg | Sarmatai: 7069 Sarmatia: 825371 Sarmatia
[Sarmatae: 226752]
23%* &v Makpofiotg Aecthiopia: 51 Aecthiopia: 39274 Aecthiopia
Aibioy
24% év Khetropioig Kleitor: 13605 Kleitor: 570359 Arcadia
Tic Apradiag Arcadia: 286
25 év 1 Kio Keos (Kea): Keos (island): 570348 | Aegean islands
1032
26 év 6¢ Zovooig tilg | Sousa: 3634 Susa/Seleucia ad Eu- Susiana
[epocidog Persis: 1704 lacum: 912936
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[Persis/Pars: 922698
27 év 08¢ AMopave | Allifae (Alife): Al(l)ifae: 432658 Italy (Samnium)
¢ Trokiog 14443
Italy: 932
28 Aovepvog ... Avernus Lacus Avernus (lake): Italy (Cam-
Mpvn év Tradia | (Lago 432712 pania)
nepi Kovpog d’Averno):
42488
Italy: 932
Cumae (Cuma):
14437
209% kata Kapynoove | Carthago: 484 Carthago: 314921 Africa
30 nepl [Ehav Tijg Gela: 702 Gela: 462214 Sicily
ZIKEMa ... Sicilia: 2132 [Silla Limne: 465992,
Aipvn ZidAo . unlocated]
KOAOVLEVN Silla: 64864
31* mopo tov Hpda- | Padus (Po): Padus/Eridanus (river): | Italy
VOV TOTOLOV ... 42384 393469
kot TG HAe- Elektrides:
KTpidag ViIGoug 61107
32% TNV KOTO Abdera: 14 Abdera: 501323 Thrace
A[}Snp o My Kysteiros: 64865
Kvotepov
KOAOLUEVIV
33%* év 1] NoPataiov | Nabataea: 1413 | Mortuum Mare/As- Nabataea
YOPY TOV Dead Sea: 17357 phaltitis Limne:
Apapov ' 697709
[Nabataea (region):
29677]
34 €ig tag Tod Xtpv- | Strymon Strymon (river): Thrace
u’évog nor,ocu(:f) (Struma): 11828 | 501629 Tllyria
divag ... &v Apollonia (Po- Apollonia: 481728
mepl AToloviay | . ...
) jani): 3603
AMpvm
35% tov &v Boondpw | Tanais (Don): Tanais (river): 825398 | Cimmerian
TOTOUOV 38285 [Cimmerius Bosporus
Bosporus Bosp(h)orus: 854675]
Cimmerius: 452
36* mepl 6 Tarracina (Terra- | Tarracina(e)/Anxur: Italy (Latium)
Toppaxivav tfig | cina): 32551 433143
Troiag ... Ttaly: 932 [Amyclae: 63781, un-
Mpvny .. lac: located]
FMokhaiovt Amyclae: 63781
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KOAOLULEVIV Fundanus Lacus | [Fundanus L.: 432854]
(Lago di Fondi):
62976
37.1 émi tiic &v Trakig | Italy: 932 Benacus (lake): Italy
Apvng Benacus Lacus 383587
KoAOLPEVNS PEV (Lake Garda):
Brnvéiov 43641
37.2 &v ETépa AMpvn Italy: 932 Cutiliensis (lake): Italy (Samnium)
g Traiiog Kov- Cutiliae Lacus 413115
Tikig Kalovpévn (Laghetto di
Paterno): 66083
38 Adikog Vadimonis (La- | Vadimonis (lake): Italy (Etruria)
Ovadipmvog ghetto di Bas- 413370
KaAovpévn AMpvn | sano): 61100
o) pey@n v | piro- 932
Trokig
39* 1M Kot ZApOELg Sardeis (Sart): [Sardis/Hyde?: Lydia
Mpvn kodoopévn | 2090 550867]
8¢ Kokon Gygaia (Mar- Gygaia/Koloe/
mara Goli): Talaimenis (lake):
60400 550556
40 70 0¢ KaTh TNV Sousiane: 11936 | Elymais/Susiana: Susiana
Yovctoviy Domp Medeias Hydor: 912843
... Mndeiog 64866
41.1 év Trakig Alpvn Italy: 932 Sabatinus lacus: Italy (Latium)
Zap MO? Sabatinus Lacus 413290
kodovpévi] (Lago di Brac-
ciano): 52813
41.2 nepi tod Kipivov | Ciminius: 41807 | Ciminius (lake): Italy (Etruria)
Adkkov v Traiig Ttaly: 932 413080
42 1 év Mokedovig | Macedonia: Lychnidus L.: 481901 | Macedonia
Mpvn koAgiTon 1279
uev Avyvig Lychnidus La-
cus: 42523
43%* &v Avdig ot Lydia: 1269 Gygaia/Koloe/ Lydia
Mpvn Tédo pev Gygaia (Mar- Talaimenis (lake):
KOAOLWEVN mara Goli): 550556
60400

Tab. 1: Annotated places in the Paradoxographus Florentinus.
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Based on the links to the gazetteer Pleiades annotated in the Recogito
following map has been generated:
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Fig. 9: Recogito map with all the places annotated in the Paradoxographus Florentinus.

Paradoxographus Florentinus: Paradoxographus Florentinus
& - € (CBY-SA40

€2 46 Annotations - 4 No Other Contributors

ANNOTATION MODE: NORMAL

QUICK~  RELATIONS COLOUR: BYENTITY TYPE BY VERIFICATION STATUS

BY FIRST TAG

0
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1

kpijvn év Motvioug epl @Pag, ££ g oi inmor mivovieg poivovtat, dg iotopel Totyovog év Sevtépe AmicTov.

2

9% Place &% Person ** Event
Kprvm & ,_ Brntapual i molel, g ioTopel 6 mposipnuévog Toiyovog.
Potniai Istanbu
3 pleiades:541070 g
An ancient place, cited: BAtlas 55 E4 Potniai JEAA zmir
Kprjvm & 750BC-300 SR an, O ioTopel Knoiog.
4 pietrozaccaria about a month ago
év Kprjtj tdoPaivovoty, £p' Goov &V Td OYeTd eioLv.
5
év Iépol 1Ts.
6

‘ Cancel || OK & Next ‘“

Paciv H8atog val Tt 6OGTHHN &V @ T8 TERVIYHIEVA TOV OpvEDV Kol TdV dAdyev Ldov EuPpoyévta dvalijv.

Fig. 10: A detail of the Recogito map with the location of Potniai near Thebes (Paradoxographus
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Various interesting elements emerge from the above table and map. In what follows, we limit
ourselves to some general considerations. The first is that the compiler always explicitly locates the
described phenomena.” In general, he does not follow a geographical pattern, apparently jumping
from one place to the other without a clear geographical order. Nonetheless, some sequences of
chapters do focus on specific areas, which suggests that geography may serve as a structuring principle
for some sections of the Paradoxographus Florentinus:>*

e 7-8: Sicily

* 9-12: Greece (Thessaly, Arcadia, Thessaly/Epirus, Arcadia)
e 13-14: Italy (Samnium and Etruria)

e 17-18-19: Aethiopia and Egypt

e 27-31: Italy (Samnium, Campania, Po River) and Sicily; the sequence is interrupted by c. 29
(“near Carthage”)

e 36-37.1-37.2-38: Italy (Latium, Garda Lake, Samnium, Etruria)

* 41.1-41.2: Italy (Latium and Etruria)

As persuasively shown by Greene, however, geography seems to work as a principle of organization
only on a secondary level.” For the geographical sequences identified above seem to be part of source-
based sequences. For example, c. 7-8 correspond to ps.-Arist. Mir. 5657 (in the same order),* while
c. 13—14 are both based on Isigonus of Nicaea (FGrHist 1659 F 8-9), which suggests that these re-
ports were already combined in the same way in the compiler’s sources.”” C. 27-31 concern Italy and
Sicily, with the exception of c. 29, which is located “near Carthage”; however, as argued below, this
seems to be a misunderstanding on the part of the compiler of an original reference to that part of Si-
cily controlled by the Carthaginians. This suggests that this sequence is also primarily source-based
and that the compiler’s source (perhaps Isigonus, mentioned in ¢. 27 = FGrHist 1659 F 11, who may
have cited pseudo-Aristotle, who offers parallels for ¢. 28-31)* already grouped the phenomena geo-
graphically.” Similarly, ¢. 36-38 may belong to a larger sequence (36-40) based, once again, on Isigo-
nus (mentioned in c. 36 = FGrHist 1659 F 12) and perhaps ultimately derived from Varro.® As sugges-
ted by Greene, even c. 17-18—19, which focus on Aethiopia and Egypt, may be a source-based se-
quence, since they all have parallels in chapters of Antigonus’ collection appearing close to each other,
though this hypothesis remains more speculative.®’ Remarkable is also the fact that c. 12 and 24 refer

53 See already Greene (2022), 656.
54 See Greene (2022), 657, with some differences.

55 Greene (2022), 657-662, who identifies sequences based on source and, secondarily, on geography, topic, or other asso-
ciative links.

56 But note that c. 8 cites Isigonus, FGrHist 1659 F 2 as a source.

57 The entire section 6—14 may derive from Isigonus, who may have “ordered his own work with an eye to both geography
and theme”: see Greene (2022), 659.

58 Par. Flor. 28 = ps.-Arist. Mir. 102; Par. Flor. 29 = ps.-Arist. Mir. 113; Par. Flor. 30 = ps.-Arist. Mir. 112; Par. Flor. 31
= ps.-Arist. Mir. 81: see Greene (2022), 659.

59 Cf. Greene (2022), 659-660.
60 See Greene (2022), 660.

61 Par. Flor. 17 = Antig. Mir. 145; Par. Flor. 18 = Antig. Mir. 149; Par. Flor. 19 = Antig. Mir. 144: see Greene (2022),
661-662, who discusses the larger sequence 15-23.
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to the same phenomenon in the same location (probably on the basis of different sources). By contrast,
¢. 39 and 43, which probably refer to the same lake, were apparently considered by the compiler (who
uses different toponyms) as two discrete entities (see “Textual Notes”).

Something interesting also emerges when looking at the places mentioned by the compiler from a
bird’s eye view. Somewhat unexpectedly, the large majority of the marvels do rot concern places loc-
ated at the edges of the known world, but, broadly speaking, in the Mediterranean area and adjacent
regions: mainland Greece and its northern parts (1, 9, 10, 11, 12, 15, 20, 24, 32, 34, 42), Crete and the
Aegean islands (4, 25), Asia Minor (2, 6, 16, 39, 43), Sicily (7, 8, 30), Italy (13, 14, 27, 28, 31, 36,
37.1,37.2, 38, 41.1, 41.2),” Egypt (18, 19), Africa (29), Phoenicia (21), and Nabataea (33). Some re-
ports concern regions of the Persian empire in central Asia: Susiana (26, 40) and Bactria (5). Only a
few items regard regions at the edges of the known world: Sarmatia (22), the Tanais river in the
Bosporus Cimmerius (35), Aethiopia (17, 23), and India (3), with the reports concerning Aethiopia and
India deriving from Ctesias and Herodotus (3 = Ctesias, FGrHist/BNJ 688 F 45sB; 17 = Ctesias,
FGrHist/BNJ 688 F 11B; 23 = Hdt. 3,23).” If this (as we suspect) is a general tendency of such collec-
tions, it suggests that paradoxography did not primarily concern incredible things placed in remote and
almost legendary lands (where other ancient sources admittedly tend to place mirabilia),* but phe-
nomena that happen somewhat unexpectedly but that still belong to the world which Greek readers
were — to different degrees — familiar with (at least, through literature). Commenting on the Paradoxo-
graphus Florentinus, Greene rightly observes that:

“While the compilation touches on areas in nearly every corner of the ancient world, few of the
phenomena are located beyond the ambit of the Roman empire. [...] Many of the marvels may
be redolent of the exotic to a second-century reader in the central areas of Greece and Rome, but
most are not unreachable.”®

Not by chance, paradoxography emerges in the third century BCE, in a period when — thanks to,
among other factors, Alexander’s conquests — the geographical horizon of the Greeks had significantly
expanded. Comparing the geographical horizon of Theophrastus’ History of Plants with that of Aris-
totle’s History of Animals, Stevens writes as follows:

“In Theophrastus’ HP we see a restructuring of intellectual geography which mirrors the con-
temporary political and cultural restructuring of the Mediterranean and Near East. Spatially and
conceptually, Egypt, central Asia, and India are now more closely and neutrally linked to Greece
and the Mediterranean, functioning within Theophrastus’ narrative to a greater extent as paral -
lels for parts of the Greek world instead of as monolithic or stereotyped opposites. Rather than
the potentially unbounded environments for deadly and exotic animals represented in Aristotle’s
work, these regions appear in HP as territorial entities, connected parts of a world which could
now be visited, inhabited, and compared by Greeks. In these very processes of comparison and

62 Great attention is paid to Italy, probably because of a Latin intermediate source, with the toponym “Italy” recurring nine
times to locate places from Campania to Northern Italy (13, 27, 28, 36, 37.1, 37.2, 38, 41.1, 41.2). Italy, Sicily, and
Carthage represent the western “border” of the Paradoxographus Florentinus® geographical horizon: cf. Greene (2022),
657.

63 As is to be expected, geographical references to remote regions are usually more vague than those used to locate marvels
happening in countries closer to the Mediterranean world (3: év Ivdoig; 5: év Ilépoong; 17: év Aibomiq; 22: év
Tovpopdraig; 23: €&v MakpoPiowg Aibioyt; 35: tov év Boonopw motapdv). The only more specific references to remote
places mentioned by the compiler are to Susiana (26: &v 8¢ Xovooig ti|g [Tepoidog; 40: 10 8¢ kot TV Zovoiaviy Howp
... Mndeiag).

64 As famously put by Plin. nat. 7,21: praecipue India Aethiopumque tractus miraculis scatent (“India and parts of Ethiopia
especially teem with marvels”, transl. Rackham (1942), 519). See Dueck (2012), 64—67; Shipley (2024), 21-22.

65 Greene (2022), 657.
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connection, I would suggest, lies a final aspect of Theophrastus’ intellectual geography which
can be classed as Hellenistic.”*

Mutatis mutandis, and although paradoxographical collections are based on a vast array of both pre-
Hellenistic and Hellenistic sources and cannot be ascribed systematic geographical views anchored in
specific historical circumstances, Stevens’ remarks may also apply to the general geographical horizon
of paradoxography, where nature serves as a source of wonder from the Mediterranean world up to In-
dia and Aethiopia.

Textual Notes:

5: év llépoarg paciv Ale&dvopm eoavijvar kpivny éhaiov TAnpovpévny avtopdtog (“They say that in
India [read: Persia] a spring filling with oil spontaneously appeared to Alexander”).®” Based on this
passage alone, one would locate this episode in Persia (“among the Persians”). However, the same
episode is also related by several historians of Alexander, who locate this spring along the course of
the Oxos river (Amu Darya = TM Geo 42266 = Pleiades 59969), which formed the boundary between
Bactria and Sogdiana.®® Paradoxographus Florentinus’ év Tlépooug apparently refers not to the region
of Persia, but to the domain of the Persians. Although the specific location of the episode is not
provided by the Paradoxographus Florentinus, in the Recogito environment we have annotated &v
[Tépoang as a reference to the Oxos river.

9: wepi Zkotodooay Tiig Oeccaliog kKpnvidlov €0t LKpoV, O Ta EAkn Tavta Oepamevel kol TV GAGY®V
Loov: gic 6 &av Tic EOAov un Alav cuvipiyag, ALY oyicag EUPain, drokadictatal obTtmg KOAAMDOES
£xel 10 Vowp, B¢ enowv Toiyovog (“Near Skotussa in Thessalia there is a small little spring that heals
all wounds, even those of beasts of burden. If someone casts a branch into it, one that has not been en-
tirely shattered but split, it is restored. So glutinous is its water, as Isigonos says”) (= Isigonus,
FGrHist 1659 F 5). While there is no doubt that chapter 9 is located by our compiler in Thessalian
Scotoussa (TM Geo 33399 = Pleiades 541107; cf. also ps.-Arist. Mir. 125: év 8¢ Xxotodoag ti|g Oct-
TaAiag), it is possible that the ultimate source of this report, Theopompus of Chios, located the phe-
nomenon in Thracian Scotoussa (Skotoussa [Sidirokastro]: TM Geo 34021 = Pleiades 491722).%
Based on the geographical notation of the Paradoxographus Florentinus, in the Recogito environment
we have annotated mepi Xxotovooav tiig O@cocariag as a reference to the Thessalian city.

12: See below on c. 24.

15: @gémounog iotopel kpyvnyv &v Xpowyi g Opbdkne, €€ Mg ToVG AOVGOUEVOLS TaPOyPTHOL
petarrdooew (“Theopompos records that there is a spring among the Chropsi in Thrake; those who
have bathed in it immediately perish”) (= Theopomp., FGrHist/BNJ 115 F 270c¢). The name of this
Thracian tribe is variously reported in a number of parallel sources:

*  Ps.-Arist. Mir. 129: &v 8¢ TKOx oyt toic Opaki.””

* Antig. Mir. 141: év txiyypoyocwvi toic Opativ.”

66 Stevens (2016), 148.
67 All translations of the Paradoxographus Florentinus are from Greene (2022).

68 See Plu. Alex. 57,4-5; Curt. 7,10,13—14; Arr. An. 4,15,7-8; cf. also Strab. 11,11,5; Ath. 2,42f. Cf. Ohler (1913), 64—65;
Greene (2022), 677-682. On the identification of the Oxos river, see Greene (2022), 677 n. 119.

69 See Zaccaria (2024), 97-101. On this report, see also Ohler (1913), 71; Greene (2022), 688—693.
70 Ed. Giacomelli (2023), 162.
71 Ed. Musso (1985), 62—63; cf. also Eleftheriou (2018), 198.
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* Plin. nat. 31,27: in Thracia apud Cychros.”
» Vitr. 8,3,15: Chrobsi Thracia.”

* Par. Vat. 38 simply locates the phenomenon in Thrace (év @pgxn).”

The form Xpowyi, although probably incorrect, should not be emended, since comparison with Vit-
ruvius’ Chrobsi suggests that the manuscript reading reflects “what seems to have been a later, if in-
correct, understanding of the tribe’s name”.” Unfortunately, none of these ethnic names can be identi-
fied with a known Thracian tribe.” The flexibility of the digital environment, however, allows us to
link different forms to one and the same unique identifier (in this case, TM Geo 64854). Since it is im-
possible to locate this mysterious tribe, we simply linked this chapter to the ancient region of Thrace in
the Recogito environment (Pleiades: 501638). This annotation is not as precise as one would wish, but
it still gives a correct idea of the general location of the described wonder.

18: év Apafig €otv "Todog kpfvn, ftig KotOANG oivov EuPinbdeiong kipvatar Kol Tpog TV TOGV
gbkpoatog yivetal, dg enowv Apmountoc (“In Arabia there is a fountain of Isis that becomes mixed when
a cup of wine is cast into it, and it becomes well-mixed for drinking, as Amometos says”) (= Amo-
metus, FGrHist/BNJ 645 F 1b). This “Fountain of Isis” is located by the Paradoxographus
Florentinus “in Arabia” (év Apafiq). The precise location is provided by a parallel passage preserved
by Antigonus (Mir. 149 = Amometus, F'GrHist/BNJ 645 F 1a), which locates the spring “in Arabia in
the polis of Leucothea” (TM Geo 611 = Pleiades 786020).”7 Based on this parallel passage, we are
able to identify the Arabia mentioned by the Paradoxographus Florentinus with that part of Egypt
between the Nile and the Red Sea (TM Geo 10930 = Pleiades 756537)."

23: ‘Hpddotog év MakpoBiolg Aibioyt kpivny ictopei, 4¢’ fic Tovg Aovsauévong MmaivecsOou (“Hero-
dotos reports that among the long-lived Aithiopians there is a spring that anoints those who bathe in
it”). As explicitly stated by the compiler, this report is based on Herodotus.” More specifically, it
comes from Herodotus’ digression on Aethiopia (3,23), in which the historian reports that the effects
of this marvelous spring could explain the origin of the epithet poxpofiot of the Aethiopians living in
Libya, on the coast of the southern sea.*® The Paradoxographus Florentinus does not explicitly com-
ment on the spring’s link to longevity, but the location of this phenomenon é&v Moaxkpoiolg Aibioyt
may allude to this,*' even though Herodotus also refers to this people as the “long-lived Aethiopians”
(3,17; 21,3; 3,97). Other accounts of the spring — all ultimately going back to Herodotus — also locate

72 Ed. Mayhoff (1897), 10.

73 Ed. Callebat (1973), 18.

74 Ed. Serensen (2022a), 584.

75 See Greene (2022), 701, approved by Braccini (2023).

76 See Ohler (1913), 80-83; Greene (2022), 701-704; Giacomelli (2023), 317; Zaccaria (2024), 111-113.

77 Antig. Mir. 149: xata 8¢ v _Apofiov v moier AgvkoBéa AUOUNTOV ENOWV YPAQEWY, TOV TPOYHOTELOEVTA TOV K
Méppewg avamhovy, gig v kaAovpévny Towdog kpivny Gv Tig oivov Emyén KoTOANY, S10TL YiyveTal TO TOTOV £DKPOTOV
(“(Callimachus) says that Amometos, the author of Sailing up from Memphis writes that, in Arabia, in the city of Leuko-

thea, if one pours a measure of wine into the so-called ‘spring of Isis’, the drink becomes well mixed”; transl. D’Haut-
court (2008), F 1a). Cf. Ohler (1913), 87; Greene (2022), 708-710.

78 Cf. D’Hautcourt (2008), on T 1a; Greene (2022), 708-710.
79 Cf. Ohler (1913), 92-93; Greene (2022), 719-722.

80 Hdt. 3,17: éri tovg pakpofiovg Aibionog, oiknuévoug 8¢ Aung €mi tf) votin Boddoon (“against the ‘long-lived’ Ethiopi-
ans, who dwelt on the Libyan coast of the southern sea”); 3,23: 10 8¢ H8wp T0dT0 £l 61 doTL dANOEMG 016V TL AéyeTar, Sid
70070 v €lgv, TOVT® TA TAVTO YPEDuEVOL, pakpoPiot (“if this water be truly such as they say, it is likely that their con -
stant use of it makes the people long-lived”). Transl. Godley (1921), 25, 31.

81 Greene (2022), 720 n. 369.
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it in Aethiopia (Vitr. 8,3,8; Plin. nat. 31,17 = Thphr. F 214D FHS&G; Isid. Orig. 13,13,2) or among the
“long-lived Aethiopians” (Mela 3,85-88; Solin. 30,9-11). Like the spring mentioned in ¢. 17,% the
spring in c. 23 has thus been linked to the region of Aethiopia (Pleiades: 39274). The two springs, al-
though sharing the same general location, are to be understood as discrete.*

24: &v Kherropioig tfig Apkadiog kpiivnv aciv eivat, d¢p’ fig Todg mivovtog tceiv tov otvov [...] (“In
Kleitor in Arkadia they say that there is [a] spring, and that those who drink from it hate wine [...]”).
The spring in Kleitor in Arcadia has already been described by the compiler in c. 12 (on the authority
of Isigonus, FGrHist 1659 F 7: mapa Kietropiolg 6 antoc enotv eivar kprivny, fig dtav t1g t0d Hdatoc
wtin, Tod oivov TNV OcunVv ob eépet, “the same author says that in Kleitor there is a spring. Whenever
someone drinks its water, he is not able to bear the smell of wine”), even though the two reports are
not identical and likely derive from different sources.™ Both locations (év KAgttopioig tfig Apkadiog —
mapo KAiertopioig) have been annotated as Pleiades 570359.

29: Apiototélng iotopsl katd Koapyndova kpivny eivan éhaiov mpoonvestépay: dv 8& pn Tig oyvog
npooin, éxheinev avdtv (“Aristotle reports that near Carthage there is a spring softer than oil. If
someone who is not pure approaches the spring, it disappears”) (= ps.-Arist. 113). While other sources
locate this marvelous spring near Agrigentum,® the Paradoxographus Florentinus locates it “near / in
the region of Carthage” (xata Kapyndova). This geographical notation seems to stem from the incor-
rect reading of the corresponding passage in pseudo-Aristotle’s On Marvelous Things Heard — cited by
our compiler as “Aristotle” — which locates this marvel “within the territory controlled by the
Carthaginians™ (113: év 8¢ 1§} émicpateio Tdv Kapyndoviomv).* While pseudo-Aristotle meant western
Sicily, near Agrigentum (note that this marvel belongs to a sequence of Sicilian paradoxa: ps.-Arist.
Mir. 111-115), the Paradoxographus Florentinus (or his intermediate source) misleadingly took it as a
reference to the region “near Carthage”. The same location is also provided by Vitruvius (8,3,8:
Carthagini fons). We have decided not to correct the geographical picture suggested by the compiler —
however misleading — and to locate this marvel where the compiler locates it: near Carthage (TM Geo
484 = Pleiades 314921).

31: mapa tov ‘Hpdavov motauov ot Aipvn xato toc ‘Hextpidog vioovg, Héwp Exovco Bepuov,
dounv 8¢ Papeiav, de’ N ovdev {Pov yevetar (“Along the Eridanos River there is a lake near the
Elektridai Islands that has warm water and an oppressive smell, a lake whose water no living creature
tastes”). This mephitic lake is located by the compiler along the Eridanus river, not far from the myth-
ical Electrides islands, usually located in the upper Adriatic Sea opposite the mouth of the Po river.

82  Par. Flor. 17: Kmoiog 6¢ év Aibomtig kpvnv iotopel 1d gpdpatt kivvafopt topaminciov: tovg 8¢ mivovtag an’ odTig
ToPpaALGTTEWY THV d1dvolay, BoTe Kol T0 Kpu@ing menpayuéva oporoyelv (“Ktesias records that there is a spring in Aith-
iopia like cinnabar in color. Those who drink from this spring lose their minds, with the result that they also confess their
hidden deeds”).

83 Greene (2022), 722. The two springs are confused in Asheri et al. (1990), 239.
84 See Greene (2022), 697-700, 728-731. Cf. also Ohler (1913), 74-80.

85 See Plin. nat. 35,179: in Sicilia Agragantino fonte; Diosc. Mat. med. 1,73: kotd v Akpayavtivov ydpov tig ZikeAlog;
Sol. 5,22: in lacu Agrigentino. Cf. Ohler (1913), 99-103; Greene (2022), 739-742.

86 Ps.-Arist. Mir. 113: év 8¢ 1fj émupareio 1dv Kapyndoviov goctv dpog ivor d kakeitor TOOpaviovt, navrodamnfig pév
VANG yépov, moArolg 6¢ dumemoidpévov dvheotv, Hote ToVG GuVEXEIG TOMOVG €l TOAD peTalopfdvovTag Thg e0mding
adTdv 118ioTny TVl Toig 6Souropodot TPOSBAALEY THV dvamvony. Tpdg &) TodTov TOV TOTOV Kprvy éAaiov gociy sival,

TV 8¢ ooy Exsv Tiic kESpov Tolg GmonTicuacty opoiav. d€iv 8¢ @act TOV TPOGIOVTA TPOS AdTHV GyvOV sival, Kai
100TOV Yvopévov mhelov avafivey avtiv 0 Elatov, Bote do@aidg apvecBot (“In the empire of the Carthaginians they
say that there is a mountain called Uranium, full of every kind of timber, and made beautiful by many-coloured flowers,
so that a succession of places sharing the sweet scent over a large district gives a most delightful air to travellers. At this
place they say that there is a spring of oil, which has a scent like the cuttings of cedar. But he who approaches it must be
pure, and when this is the case the oil bubbles up more than before, so that it can be safely drawn off”; transl. Hett
(1936), 293. Cf. Ath. 2,42f = Thphr. F 214A FHS&G: év tfj Kapyndoviov ¢ émkporeig.
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Since these mythical islands cannot be located, we have linked this marvel to the Pleiades identifier
for the Po river, with which the Eridanus river can be identified. Although the location and identifica-
tion of the Eridanus varied throughout antiquity, the identification with the Po in our passage is sup-
ported by the parallel passage in ps.-Arist. Mir. 81, which places the Electrides, the Eridanus, and the
mephitic lake in the Adriatic gulf (dv t® pvy® tod Adpiov).*’

32: v kato ABdnpa Alpvny Kootelpov kadovuévny eoci 10 EEpEov otpdtevpa wivov avaénpdvot
(“They say that there is a lake called Kysteiron near Abdera which Xerxes” army drank dry”). As it
stands, this sentence looks like the factual report of a curious historical episode concerning a lake
called Kysteiron near Abdera. However, this is in fact a misleading summary of information concern-
ing the march of Xerxes’ army through Thrace provided by Herodotus (7,108-109):%

Exetar 6¢ TanTng Bacinv Tolg Ztpoun, S 6¢ opewv 100 PEcov Aicog moTapog dappéet, Og
TOTE OVK AVTEDYE TO DO®P Tapéymv 1@ EépEem otpatd GAL’ énéhme. [...] dwPfag o0& Tod Aicov
motapod to péeBpov ameEnpacuévov moAag EAnvidoc tdode mapapeipeto, Mapovelay,
Aikarav, APonpa. Towtag te ON mopeinie Kol katd todtag Aluvag dvouaotag Taode, Mapmveing
pev petaéy kol Xtpoung kewévny Topapida, kota 6¢ Alkaiav Biotovida, &¢ tnv motapoi 600
gotgiol 10 Bowp, Tpadoog te kai Kopyotog. katd 8¢ ARdnpo Alpvnv pév oddepiov £odoav
ovouaotnVy Tapapeiyoto EEpEnG, Totapov 6& Néotov péovta &g Odlacoay. et 08 TadTag TOC
¥Opag Bacinv Tac NIEPOTIONG TOMG TOPLE, TOV &V i} Muvn €odoa TUYYAVEL MGEL TPIKOVTO
oTadimV PaMoTd Kk TV Ttepiodov, ixBumdong te kol KapTa GARVPY: TaVTNV Td VIolvYyle podva
apdopeva dveEnpnve. tij 8¢ moM todTn odvopd ot Iictupoc.”’

“Next to it [sc. Mesambria] is a Thasian town, Stryme; between them runs the river Lisus,
which now could not furnish water enough for Xerxes’ army, but was exhausted. [...] Having
crossed the bed (then dried up) of the river Lisus he passed by the Greek cities of Maronea, Di-
caea, and Abdera. Past these he went, and past certain lakes of repute near to them, the Ismarid
lake that lies between Maronea and Stryme, and near Dicaea the Bistonian lake, into which the
rivers Travus and Compsantus disembogue. Near Abdera Xerxes passed no lake of repute, but
crossed the river Nestus where it flows into the sea. From these regions he passed by the cities
of the mainland, one whereof has near it a lake of about thirty furlongs in circuit, full of fish and
very salt; this was drained dry by no more than the watering of the beasts of burden. This town
is called Pistyrus.””

87 See Greene (2022), 745-746. Cf. also Ohler (1913), 106-107.
88 Cf. Greene (2022), 748-750.

89 Ed. Wilson (2015), 633-634.

90 Transl. Godley (1922), 413-415.
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The short report provided by the Paradoxographus Florentinus combines various elements which are
ultimately based on Herodotus’ account:

Paradoxographus Florentinus Herodotus
Vv Kot APonpo Alpvnv Kato 0& APRonpa Alpvnyv
Kvoteipov” [Tictvpog [ITicTupog Cr : [Tvotpog ADV]
TO E€pEoL oTPATEL A @ EépLem otpatd
Tivov EméMme
avaénpdvot ameEnpacpévoy ... aveénpnve

Tab. 2: Comparison between Par. Flor. 32 and Hdt. 7,108-109.

However, the two accounts significantly differ. While the Paradoxographus Florentinus claims that a
lake called Kysteiron near Abdera was drunk dry by Xerxes’ army, Herodotus reports (1) that the army
drank dry the river Lisus; (2) that Xerxes passed no lake of repute near Abdera; and (3) that the beasts
of burden drank dry an unnamed lake near the town of Pistyrus. Probably drawing on an intermediate
source (note the compiler’s use of paci),”” the Paradoxographus Florentinus seems to have created a
new historical anecdote by combining elements derived from Herodotus’ account. The question now
arises of how to represent the report of the Paradoxographus Florentinus on a map. One may locate
the lake Kysteiron (TM Geo 52835) near Abdera (TM Geo 14 = Pleiades 501323), based on the Para-
doxographus Florentinus, or near Pistyrus (TM Geo 52835 = Pleiades 501569),” based on the Hero-
dotean account. Since our aim is to represent, as far as possible, the geographical horizon of the com -
piler, we have eventually decided to locate the lake where the compiler locates it: near Abdera.

33: Iepdvopog iotopnoey &v i NaPatoiov xdpo tdv ApdPov sivar Muvny mcpdy, év 1 ot iyddc
obte dAAO TL T@V Evidpav {dwv yivesBor docpdAitov o6& mAivBoug €€ avtilg aipecBal VIO TV
ényopiov (“Hieronymos reports that in the land of the Nabataians in Arabia there is a bitter lake in
which no fish nor any other aquatic creature lives, but bricks of asphalt are collected from it by the
local inhabitants™) (= Hieronymus of Cardia, FGrHist/BNJ 154 F 5). The lake described here is the
Dead Sea (TM Geo 17357 = Pleiades 697709), known in antiquity as the Asphaltitis or Asphaltites
lake.”* Even though the Paradoxographus Florentinus does not explicitly identify the lake, we have
linked this item to the Dead Sea, since its location fits with the geographical notation provided by the
compiler.

91 A lake called Kvoteipov is otherwise unattested and seems to be based on Herodotus’ ITictupog (which, however, is the
name of a city). According to Greene (2022), 749, “Kvoteipov is otherwise unattested, though it likely is the product of a
conflation of kbotig (‘bladder, pouch’) and Iliotvupog. Mistake or not, a name based upon kvotig, which is regularly used
of drinking pouches, befits the lake in light of its fate.” However, it should be noted that a city called Kystiros (un-
located) is attested: see Hansen (2004), 1250, no. 1033. Macan (1908), 140 identifies this Kystiros with Herodotus’
ITictupoc.

92 See Greene (2022), 749.

93 On the uncertain identification and location of Pistyrus, see Loukopoulou (2004), 866—-867; Vannicelli et al. (2017), 424,
with references. There was also an emporion called Pistiros (TM Geo 38392), see SEG 43 (1993) no. 486; St. Byz. n
162, s.v. ITiotipoc, with Billerbeck / Neumann-Hartmann (2016), 73 n. 229.

94 See Ohler (1913), 108-109; Greene (2022), 750-752.
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35: ®oébwv enoi oV év Boomdpm motopdv obtog slvar yoypdy, dote undév tdv {Hov dmopdvey
avtod v yuypotnto (“Phaethon says that the river in the Bosporos is so frigid that no living creature
abides its extreme cold”). Commenting on this passage, Greene says:

“A prohibitively cold river at the Bosporos is otherwise unattested, though the use of the defi-
nite article suggests that the compiler refers to a specific and well-known river. Throughout his
exile poems Ovid complains of a number of rivers in the area near Tomis on the central-western
shore of the Black Sea that are very cold or freeze in winter, though one would expect that the
compiler has a river closer to the Bosporos in mind (e.g. the Alibeykdy or Kagithane rivers,
which feed into the Bosporos inlet known as the Golden Horn). Another possibility is that the
report ultimately stems from an account that relates the freezing of either the Bosporos strait it-
self or the Golden Horn. Both were known to freeze during particularly harsh winters, and an-
cient and medieval authors found their freezing worthy of commemoration.”*

A convincing solution has been recently suggested by Braccini, who argued that this passage makes
perfect sense if we identify the Bosporus mentioned by the Paradoxographus Florentinus not with the
Thracian Bosporus (TM Geo 61002 = Pleiades 520977), but with the Cimmerian Bosporus (TM Geo
452 = Pleiades 854675), in which case the frigid river can be identified with the Tanais (TM Geo
38285 = Pleiades 825398).”° See Dion. Byz. Anaplus Bospori 2: 10 8¢ népac notaudg 6 Tavaic, dpog
TV SLElY Neipav, Avatéllmv €k Tic S kpuuov dotknitov (“the river Tanais forms its limit, the
boundary between two continents, and springing up from an area, uninhabited on account of the icy
cold”)””; cf. also Strab. 2,5,26: 810, ydyog dowkitov (“uninhabited because of the cold™); 11,2,2 (with
regard to the Tanais): T00 0" vmep TOV EKkPOADY OALYOV TO YVvdPIUOV €0TL 61 TAL YhYN Kol TG Gmopiog
g xdpoag (“but little of the part that is beyond its outlets is known to us, because of the coldness and
the poverty of the country”®). Accordingly, we have annotated the textual string tov év Boomdpe
motapov as a reference to the Tanais river (TM Geo 38285 = Pleiades 825398).

36: nepi 8¢ Tappakivav th¢ Traliog enoiv Totyovog Aiuvny eivon TMukhaiovt kodovuévny koi mop’
oTii TOAMY Eprpov, Hig TG Evotkodvtag otepndijvan tfic moreng 1t T TA{Oog TV Bdpwv (“Isigonos
says that around Tarrakine in Italy there is a lake called the Amyklaia. And around it there is a deserted
city, whose inhabitants were robbed of their city by water snakes”) (= Isigonus, FGrHist 1659 F 12).
This marvel can be firmly located on the basis of the reference to the city of Tarracina (TM Geo 32551
= Pleiades 433143). Thanks to a parallel account offered by Pliny (nat. 3,59), moreover, we can reas-
onably consider the corrupted form tMvuxhaiavt as a reference to Amyclae/Amynclae, a city located
in Latium between Tarracina and Caieta (Gaeta) (TM Geo 63781 = Pleiades 63781, unlocated): dein
[flumen Aufentum, supra quod Tarracina oppidum lingua Volscorum Anxur dictum, et ubi fuere Amyc-
lae sive Amynclae a serpentibus deletae, dein locus Speluncae, lacus Fundanus, Caieta Portus etc.
(“Then comes the river Aufentum, above which is the town of Tarracina, called Anxur in the dialect of
the Volsci, and the site of Amyclae, or Amynclae, the town destroyed by serpents, then the place called
the Grottoes, Lake Fundanus, the port of Gaeta”;” cf. also nat. 8,104: in Italia Amynclas a serpentibus
deletas; Sol. 2,32; Serv. aen. 10,564). The MvxAiaio Aipvn mentioned by the Paradoxographus
Florentinus is therefore probably to be identified with the Lago di Fondi (lacus Fundanus) (TM Geo
62976 = Pleiades 432854)."" Muklaiav has been corrected to <A>pvklaiov by Landi and Giannini

95 Greene (2022), 755.

96 Braccini (2023).

97 Transl. Nicholson / Russell (2024), 828.

98 Transl. Jones (1928), 193. Cf. Billerbeck (2023), 109-110.
99 Transl. Rackham (1942), 45.

100 Greene (2022), 755-757. Cf. also Ohler (1913), 111-112.
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on the basis of Pliny’s parallel passages.'®' However, since Pliny’s manuscripts at 8,104 also have the
variants Minclas and Mynclas,'” Greene refrained from emending the transmitted text of the Paradox-

ographus Florentinus.'”

39: See below on c. 43.

43: &v Avdig Zott Apvn Téha pév kodovuévn, iepd 88 oboa vouedv, §| eépel kalduwmv mAfi0og Kol
pécov avt®dv &va, Ov Paciiéa mpocayopevovsty oi Emydplol. Buciag 08 kal £0ptag EMTEAODVTEG
gviavoiovg €€ldokovtal: tovTemV 08 Emitelovuévay, Ereldav &ml ThC MOVOg KTOMOG GLUPMOVING
YéVNTal, TAVTEG 01 KAAUUOL YOPELOLVGL Kol O BAGIAEDG GUV ADTOIG Yopev®V Taparyivetal €ml TV Ndva-
01 8¢ EmydP1ot Toviag aTOV KOTUGTEYAVTIEG OMOTEUTOVGLY, EVYOUEVOL Kol €i¢ TO MOV aTOV T€ Kol
£a0Tovg mapayevéshol mg evetpiog Gvtl onpein, Og iotopel Totyovog &v devtépm Amictov (“In Lydia
there is a lake called Tala, sacred to the nymphs, which carries a great number of reeds. In their midst
there is one that the local inhabitants call the “king”. They propitiate it by holding annual sacrifices
and festivals. When these are held, whenever the sound of music occurs on the shore, all the reeds
dance and the king, dancing along with them, comes to the shore. And the local inhabitants send it
away after they have crowned it with fillets, praying that it will come to them again next year, since it
is a sign of prosperity, as Isigonos records in the second book of Unbelievable things”) (= Isigonus,
FGrHist 1659 F 3). The Tala lake is probably identical with the lake KoAon mentioned in c. 39.1 (7
Katd Xapdeig Apvn kodlovpévn 6& Kolon mAffog pév dyov mapumoiv tpépet: €xet 8¢ kal AT VIiooug
olkovUéVOC TPOG Amatny: Emviyovtol Yop Kol Tf] T@v avépumv mvof] cvpuetotkodol, “A lake near
Sardis called the Kolo€ produces a great amount of food, but it also has islands that only seem settled.
For they swim upon the lake and move along with the blast of the wind”), though the compiler under-
stands them to be discrete, since he uses different names.'™ Both chapters have therefore been linked
to the same TM Geo (60400) and Pleiades (550556) identifiers.

4. Conclusion

The article has described the first steps towards the creation of a relational database of ancient para -
doxography, one which can allow us to extract, annotate, and analyse the numerous Named Entities
mentioned in paradoxographical texts. The database will not only serve as a tool to apply digital ap -
proaches to ancient paradoxography, it will also allow scholars to export reliable linguistic data and
metadata to be used in larger projects.

Moreover, the article has discussed the digital annotation in the 7rismegistos and Recogito environ-
ments of the toponyms mentioned in the so-called Paradoxographus Florentinus. Despite the histor-
ical and philological problems posed by paradoxographical toponyms and the methodological issues
raised by the visualization of toponyms mentioned by ancient texts on a modern map, the case study of
the Paradoxographus Florentinus shows that the digital mapping of toponyms can be a valuable re-
search tool to better understand the structure of paradoxographical texts and, more generally, the geo-
graphical horizon of ancient paradoxography.

101 Landi (1895), 536; Giannini (1965), 326-327.

102 Mayhoft (1909), 114; Ernout (1952), 60.

103 Greene (2022), 755-756.

104 See Greene (2022), 763, 772-774, with references. Cf. also Ohler (1913), 117-122.
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More than Names? Challenges and Opportunities for
Ancient Named Entity Recognition

Chiara Palladino

Abstract: This paper focuses on the conceptual challenges of Named Entity Recognition and Classi-
fication for Ancient Greek and Latin texts. It examines the shifting definitions of ‘name’ and ‘named en-
tity’, their changes over time, the overlaps and differences between them, and shows how their use is
often flawed by implicit assumptions on naming mechanisms in language and culture. It then offers ex-
amples of ancient place-naming practices that may challenge these assumptions, highlighting the limit-
ations of current vocabularies and standards, and pointing to the need for a domain-specific approach
to the problem of Named Entities in ancient languages.

Named Entities and Digital Classics

The ability to recognise, identify and analyse information from proper names is a fundamental aspect
of humanistic research. In Classical Philology, names of persons and places convey essential informa-
tion: personal names can lead to an enhanced understanding of social dynamics, character usage in
narratives, or family networks. Place names can be extracted and plotted on maps to provide context
and to visualise the material spaces a document describes, or they can help better conceptualise travel
and movement. Citations of works and authors can provide insight into textual transmission and the
circulation of ideas. Referencing obscure names to entries in dictionaries and encyclopaedias can
provide an essential aid to reading, teaching, and learning about an ancient document. Furthermore,
the indexing and association of textual information with external metadata, such as findspots, editors
and collections can support more systematic research into material artefacts such as papyri, coins and
inscriptions.

The automatic extraction and classification of names is conducted through Named Entity Recognition
(NER), a basic task of Natural Language Processing (NLP). At the most basic level, NER consists of
the parsing of a text to extract relevant strings, which represent names. The importance of NER has
long been recognised in Computer Science, as Named Entities are more or less static strings in lan-
guage and can be used as anchors to improve on various text processing tasks, such as morphosyn-
tactic and part-of-speech tagging. The recognition and indexing of names, however, is also a funda-
mental part of Classical Philology. Organising, cataloguing, and indexing book titles, author names,
and place information constitute one of the chief occupations of the philologist since antiquity.

In recent years, the revolution of Transformers and Large Language Models has had a significant im-
pact on the computational study of the ancient world: the emphasis has been very much on linguistic
analysis, handwriting recognition, and translation, but there is increasing attention towards extraction
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and classification tasks.' Various NER models are currently available for Latin, Ancient Greek, and
other premodern languages, with significantly improved performances on existing benchmarks.?

However, these methods face structural challenges that are typical of the computational processing of
ancient documents. Some of the problems depend on the externalities of available technologies, which
may include outdated edition formatting, noisy OCR output, unstable orthographies or spellings, or
lack of unified Unicode standards.’ More specifically, performance issues in NER models have been
associated with the inability to extract outliers like names in foreign languages, or with inconsistencies
in the detection of string boundaries in the case of multi-word names. Significant performance drops
happen regularly when such models are tested on out-of-domain texts, which indicates overfitting in
training and fine-tuning: this problem is related to the paucity of available high-quality annotated data-
sets and reliable guidelines.*

Finally, the lack of domain-specific tagsets is a challenge to research in this area: the labels used to
classify entities according to semantic typologies are predominantly adapted from modern NLP tag-
sets, which are often used in domains that have very little in common with ancient documents. Consid-
erable progress has been made in the domain of citation of ancient authors and works,’> which can be
annotated and extracted through carefully designed guidelines. Palladino et al. proposed an experi-
mental tagset designed specifically for the annotation in Latin and Greek, with the intent of ensuring a
basic level of interoperability across annotated corpora.® However, there is no agreed-upon strategy for
handling named entities as structured information in ancient texts: in a sector where the lack of annot-
ated datasets is an increasingly important problem, reconciliation strategies are often employed to en-
sure interoperability and data exchange across projects and to support fair evaluation of NER outputs.’

This situation reveals a fundamental lack of consensus on the definition of ancient named entities, and
what criteria can be used to recognise them. In fact, what exactly constitutes a Named Entity, and to
what extent it overlaps with the grammatical notion of name, is far from established. In this paper, we
will more closely examine these competing notions and their ties to linguistic and cultural definitions.
We will mainly consider toponyms in Ancient Greek and Roman sources, as a case study where cul-
tural mechanisms of naming and transmission introduce a layer of complexity that helps question our
preconceived notions of what constitutes a name, as well as problematising the assumptions underpin-
ning extraction and classification tasks.

What is a Name?

The definition of what constitutes a name is obviously complex, and it has been studied in an impress -
ive number of fields, from philosophy to logic, to linguistics, to anthropology. In fact, the defining cri-
teria of what constitutes a name in language are very nuanced and full of potential contradictions.

We usually refer to names in language as something distinct and different from common nouns, and
with a certain degree of specificity. In grammar, some criteria are commonly considered as defining
proper names: capitalisation, lack of lexical meaning/semantic emptiness, morphosyntactic regularity

1 Sommerschield et al. (2023).

2 Beersmans et al. (2023).

3 Ehrmann et al. (2024).

4 Palladino / Yousef (forthcoming).

5 Romanello / Najem-Meyer (2022); Berti (2023).

6  Palladino et al. (2024).
7  Palladino / Yousef (2024).
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(lack of inflection and determiners), untranslatability, and absence in traditional dictionaries. In gen-
eral, these criteria point to the seemingly unique status of names as static strings of language that do
not have a stable lexicographical definition like common nouns.

This definition is usually enriched by an idea that derives from the philosophy of language, the defini-
tion of name as a rigid designator that points to a referent. The concept owes considerable debt to
Kripke:* differently from a common noun, a name is considered to point unambiguously to a uniquely
identifiable object, the referent. For instance, while the noun ‘city’ indicates a class of objects,
‘Athens’ unambiguously denotes an individual instance of that class, that is, a specific thing in the
world.

The concept of Named Entity is obviously much more recent. Officially, the idea of ‘Entity Expres-
sion’ emerged during the MUC-6 Evaluation Campaign in 1995, even though already in 1991 Lisa F.
Rau designed a method to extract company names from texts, a task commonly understood as part of
NER today.” The chief idea was to extract text strings that could be identified as entities of interest,
and further disambiguate them using labels, or tags, that identified their type. In 1995, entities of in-
terest were grouped as ‘Entity Name Expressions’, identified as persons, organisations and locations,
‘Numeric Expressions’ and ‘Time Expressions’. Events, relationships, and coreference resolution were
progressively added to the task, although today they are often considered more advanced applications.
The benefits of extracting and classifying Named Entities were numerous, from a better understanding
of context to improvements in other areas of language processing, like morphosyntactic parsing or
translation.

However, what exactly constitutes a Named Entity and how to recognise it are questions that have
shifted significantly over the years, and changes have occurred in almost every major evaluation cam -
paign since 1995."° Named Entities never received an authoritative linguistic definition, contributing to
the mistaken assumption that they may overlap with proper names: since the very inception, however,
it is evident that the idea of Named Entity was broader and more flexible, but also vaguer.

The most stable defining criterion for a Named Entity seems to be the idea of rigid designator in the
Kripkean sense.' This is also the assumption behind Entity Linking, which is based on the idea that a
Named Entity extracted from a text can be associated with the corresponding referent, as it appears re -
corded in an ontology or authority list, through the operation of semantic annotation. However, the
continuous redefinition of the domains of interest for NER, alongside a considerable expansion in la-
bel vocabularies, led to a certain differentiation in what the designator represents, increasingly prob-
lematising the Kripkean notion.

The relationship between name, entity, and referent is not a stable one. In its original formulation, any-
thing could potentially be considered a referent: ‘gold’ or ‘whale’, for example, are specific instances
of more general classes of objects, but they still designate something with specific properties and char-
acteristics without being proper names in the grammatical sense. '

The question, therefore, becomes one of granularity. In their seminal work on NER, Nouvel et al. show
that, while the idea of denoting something unique is somehow common to all definitions, the mechan-

8  Kripke (1996).

9  Marrero et al. (2013).

10 See Appendix 5 in Nouvel et al. (2016) for a non-exhaustive list.

11 Note, however, that Nadeau / Sekine (2007) referred to potentially one or many rigid designators.

12 Marrero et al. (2013). Additional problems relate to the notion of coreference, where pronouns, synonyms, and other dis-
course elements may also be associated with unique referents. For the sake of space, we will follow recent trends in NER
that consider coreference as a separate task, and we will limit the present discussion to names.
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isms through which this is achieved are heterogeneous." This is one of the most important differences
between the grammatical definition of name and the concept of Named Entity. Descriptive expressions
are often considered NEs, provided that they point to a referent: for example, the string ‘the daughter
of Augustus’ contains one proper name (Augustus), but has another identifiable and stable referent, Ju-
lia the Elder. Therefore, the entity it refers to is different from the name it contains (or there are two
entities, but only one name). In other cases, a name in the grammatical sense may not be an entity at
all: in the sentence ‘Athens is a place-name’, ‘Athens’ is not an identifiable city but the name of the
name Athens, opposed to ‘the name Alexandria’ or ‘the name Rome’. Thus, whether there is a referent
or not depends very much on the definition of what constitutes a ‘real object’.

Other categories are inconsistently grouped under the definition of name, Named Entity, or neither:
patronymics, ancestry names, nicknames, political roles tend to have limited importance in traditional
NLP, but are extremely important in literary studies and are sufficiently stable in their specific context
that they may function as rigid designators. In situations of coreference, different names may point to
the same referent, but be perceived as having different meanings or even point to culturally different
objects: famously, this is the case of Frege’s puzzle, where the ‘morning star’ and the ‘evening star’
have the same referent (the Planet Venus), but differ in their meaning to the point of being perceived as
different versions of Venus (the planet as it appears in different locations in the sky a few months
apart) and the phrase ‘the morning star is the evening star’ is not a tautology but an expression contrib-
uting new knowledge.

Fort et al. define Named Entities based on the concepts of referential unicity (contextual unicity of the
referent), referential autonomy (should be sufficient to identify the referent), denominational stability
(more regular and less numerous than other noun phrases), and referential relativity (the referent is
considered relatively to a domain model)." The notion of referential autonomy, as discussed above,
does not necessarily mean that a Named Entity is a name, but rather that the text string is sufficient,
without additional context, to identify a specific object. On the other hand, referential unicity and re-
lativity imply a consideration of domain specificity. The extraction and classification of Named Entit-
ies must be useful for a goal, rather than being a text processing exercise: therefore, the application of
the task should be preceded by the delimitation of the elements of interest for the domain under invest-
igation. The idea of Named Entity becomes, therefore, increasingly domain-dependent: as different
knowledge domains may have different ideas of what constitutes a string of interest, it becomes a more
flexible concept than the grammatical notion of proper name.

Following this trend, tags and vocabularies to classify Named Entities have grown exponentially to ac-
commodate increasingly diverse domains, leading to tagsets of more than 200 labels and to strategies
of annotation that divide Named Entities into many different components, aiming to achieve very fine
semantic granularity.'”> Another approach to the problem has been suggested using nested entities, that
is, the construction of named entities made up of multiple names in a hierarchical ‘nested’ structure.
Strategies of this complexity become very close to ontologies, as they require multiple levels of in-
ternal ramifications.

On the other hand, the advent of Large Language Models and Generative Al has highlighted the lack
of consistency in the development of datasets. Machine Learning, and particularly language models,
require well-defined benchmarks to achieve reliable results in training and evaluation. Therefore, re-
cent research has emphasised the need for harmonisation across labelling systems, in order to decrease

13 Nouvel et al. (2016).
14 Fort et al. (2009).
15 Sekine et al. (2002).
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redundancy and ambiguity in datasets.'® Thus, NLP is divided between these two demands, and this
becomes more impactful in cases where the quantity and availability of data is limited.

There seems to be a tendency to trust the annotator’s common sense to know what constitutes a
Named Entity in each context: ultimately, the individual’s judgement is considered the best criterion.
This, however, is a problematic assumption, based on the idea that the concept of name and naming
mechanisms are somehow intuitive and almost cultural universals. Not only this is demonstrably un-
true, but it is especially dangerous for contexts that are situated far away in time and space from the
annotator. The need for consistent datasets requires a careful definition of what constitutes a Named
Entity, and the instability of this concept does not provide easy solutions.

In the section that follows, we will focus on ancient place-names, or toponyms, to illustrate how nam-
ing practices pose crucial challenges to the definitions described above. We focus on place-names spe-
cifically, not only to keep within the space allotted by this paper, but also because place-naming is a
very good example of a practice with cultural specificity, as the context of creation of a name affects
its manifestations in documents. There is growing scholarship on personal naming practices in the an-
cient world, but the study of toponymic practices and cultural transmission of place-names is often
limited to etymology or individual case studies.'” Place-naming as a cultural practice, while abund-
antly investigated in other fields, is still a novel area of investigation for Classical Antiquity.

Ancient Names, Modern Named Entities

Names and Place-Naming Practices

The operation of naming something obviously bears a degree of intentionality, even though the ori-
ginal meaning of a name may be lost in time. Place-naming is a social act common to all human cul -
tures. It is impossible to detach place-naming from the human experience of place-making, that is, the
process of understanding, conceptualising, and communicating spatial knowledge. Place-names stabil-
ise features in the environment around which human activity is organised, but also function as lin-
guistic tools to store and transmit geographical information.'® Far from being a simple top-down im-
position of a conventional model of reality, place-names are intimately connected with the material
world they define, but also with local knowledge and memory."

The standard grammatical definition of proper name is problematic for ancient, indigenous, and non-
Western languages, and sometimes it directly contradicts the dynamics of place-naming. Criteria such
as lack of inflection or determinants, as well as untranslatability or exclusion from dictionaries, are
generally unsatisfactory. Likewise, dictionaries have an inconsistent approach to the inclusion of
proper names, particularly place-name derivatives such as ethnonyms and demonyms.

It hardly needs mention that capitalisation is an unreliable mechanism to distinguish proper names in
ancient texts. Capitalisation did not consolidate in Greek and Latin scripts as an orthographic conven -
tion to mark proper names until the Middle Ages, and even then, it was used inconsistently. This
means that, in the manuscript tradition, capitalisation is not the prevalent convention to mark names,
which are often not distinguished at all from the rest of the text. However, since we work mainly with
modern critical editions, the editorial intermediation has already set out a text where certain distinc -

16 Palladino / Yousef (2024).

17 On personal names, see the recent contributions of De La Escosura Balbas et al. (2024); Bonnet (2024). On toponymy,
notable etymological studies are Georgacas (1959); McDonald (1958).

18 Eades (2017).
19 Palladino (2023).
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tions were made by typographic conventions or conscious choices that are almost never documented in
the critical apparatus.

This is most visible in cases where geographic features originate from, or are included in, a toponym.
One of the most basic place-naming mechanisms is using a notable feature to name an area, blurring
the boundary between naming and descriptive function. While the assumption is that the name is going
to progressively lose its lexical meaning and become associated with the referent, this is not always
the case. Furthermore, what is valid for modern perceptions is not necessarily similar in ancient con-
texts. This leads to some notable inconsistencies in the editorial tradition of proper names.

One example of this is the Isthmus of Corinth. This toponym is often indicated in texts through the
common noun ‘icOudc’, which appears capitalised in modern editions to distinguish it from other
straits located elsewhere (with notable inconsistencies, where even within the same edition the word is
occasionally present in lowercase when referred to the Corinthian isthmus: see for example Paus.
2,1,3; Diod. 12,59,1).° This, however, is purely a modern convention based on modern associations
with a historically important location: the correct identification of the isthmus does not rely on the
word itself, but on the notion that the geographical context of the passage is known to the reader.

The case of the Pillars of Heracles (‘otfjAon ‘Hpduckewar’) is the opposite: the common noun is never
capitalised in modern editions even though it indicates the toponym (which is, however, regularly cap-
italised in translations). Two important exceptions are Philostr. Ap. 4,47 and one passage of the Geo-

s 21

graphy of Strabo (15,1,6), where we find ‘Ztijlot’.

The Acropolis of Athens is generally considered a place-name today: however, the term ‘dxpémoig’
simply denotes a spatially identifiable part of a polis, equivalent to the common noun ‘citadel’. In fact,
the acropolis of Thebes has its own name, Cadmea. A similar case is ‘T0 poxpa telyn’, which appears
always lowercase (e.g. Xen. Hell. 2,3,11; 4,4,18; Thuk. 1,107; 5,26; etc.),”* but is consistently capital-
ised in translations because it indicates a precise object in the mind of a modern reader, the Long Walls
of Athens.

These cases are problematic, because they only function as rigid designators within a shared spatial
framework (such as the city of Athens), and the uniqueness of their referent is purely based on a geo-
graphical characteristic. They most definitely were places, but their usage does not fit the strict lin-
guistic definition of name, as they are used with their original lexical meaning.

The idea of lack of lexical meaning implies that a place-name does not carry information about the ob-
ject being designated: the ‘White House’ does not designate a house that is white, while a noun gener-
ally gives information about the type of object being described (‘house’). In the case of toponyms, this
goes hand in hand with the phenomenon of grammaticalisation, where a toponym with a specific ety-
mology and clear origin progressively loses that association, becoming devoid of meaning.

The fact that toponyms grammaticalise, however, is not sufficient to consider them meaningless. This
is especially problematic for indigenous toponymic systems, where place-naming practices harness the
whole descriptive power of language and toponyms are designed to provide information about the
places they refer to.” Fields like critical toponymy recognise place-names and place-naming as cul-
tural practice to consider within both connotative and denotative functions, being at the same time util-

20 See for example: Spiro (1903); Jones / Wycherley (1955); Musti (1986); Fischer / Vogel (1888—-1906); Oldfather (1933—
1967).

21 Meineke (1877); Kayser (1870).

22 We cite here the authoritative Oxford editions, but various other available editions have been consulted: Marchant
(1900); Jones / Powell (1942).

23 Keith Basso demonstrates this powerful mechanism in Western Apache place-names, which include examples like
‘Green Rocks Side By Side Jut Down Into Water’, or ‘Gray Willows Curve Around A Bend’; Basso (1996), 23.
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itarian and symbolic.** In the ancient world, the strong relationship between the geography of a place
and the meanings associated to it by its inhabitants are highlighted by Strabo in his proem to the Geo-
graphy (2,5,17): in addition to geographic features, the traditions and values associated to them by
people are imposed, but end up becoming almost natural constituents of a place, although (differently
from physical characteristics) they are subject to change through time.

Ancient toponyms may be lexically meaningless in modern languages, but they may not have been in
their original usage. The expression ‘copunAnyddeg (nétpar)’ (Apollod. 1,9,22) illustrates the origin of a
place-name through this explanatory/descriptive mechanism. In the passage, Phineus describes the
dangers of the route to the Argonauts, including the ‘clashing rocks’, an area continuously tormented
by the wind and the sea. The expression is used to describe a feature of the landscape in a meaningful
way. ‘Symplegades’, however, is also the actual toponym of the area, undoubtedly attested as such in
ancient literature (and even capitalised in the English translation of this passage).? This ambiguity re-
flects the complicated mechanisms of place-naming, where the boundary between toponym and mean-
ing is not always clear-cut.

Whether through actual etymology or through transmission practices, ancient toponyms bear the traces
of this process of landscape conceptualisation: for example, the names of the minor seas of the Medi-
terranean were linked to the surrounding areas or islands (‘Tyrrhenian’, ‘Phoenician’), environmental
characteristics (e.g. ‘Pontos Euxeinos’, ‘hospitable’, vs. ‘Pontos Axeinos’, ‘inhospitable’), local myth-
ologies, or even navigational information, such as the dangerous character of an area (‘Skyllaion’) or
the local winds to which it was exposed (‘Zephyrios Limen’).?® Although many toponyms progress-
ively lose association with their original etymologies, this is often counterbalanced by the consolida-
tion of folk etymologies reflecting dynamics of degrammaticalisation: far from demonstrating lack of
meaning, in the ancient world the attestation of different traditions on the origins of toponyms show
the strategic importance attached to places. So, the many competing origin stories that associated the
Aegean Sea with various local heroes and traditions reflect a desire by various communities (notably,
but not exclusively Athens) to claim a strategic natural affinity with that space.”’

The use and understanding of toponyms require a shared cultural background, but also some know-
ledge of local spatial configurations. Thus, what Ancient Greeks and Romans considered as place-
names may have different answers. In some ways, this is a translation problem: there is no perfect cul -
tural equivalent for a word or expression across different languages, and this extends to naming prac-
tices. What defines a name is culturally specific, rather than a universal: therefore, different cognitive
and linguistic mechanisms may point to different definitions of what a name and its components are.

Place-Names as Named Entities

This descriptive and additive nature makes toponyms an interesting challenge for Named Entity Re-
cognition. As we have seen above, Named Entities are defined under broader terms than names, and
they rely on more flexible and domain-specific criteria to define strings of interest. The individuation
of a string of interest relies on the ability to recognise it as a designator for a unique object in the
world: this idea, however, relies on some level of shared knowledge.

One of the key assumptions behind Named Entities is that there is knowledge that the referent exists,
but this is not always the case for the ancient world, where much contextual information is vague or
lost to us, and we cannot always be sure whether we can associate a word in a document with a spe-

24 Choo (2023).

25 See for instance the famous Frazer translation (1921), and more recent translations in English by Hard (1997) and
Smith / Trzaskoma (2007). See also the most recent authoritative Italian translation by Sarpi / Ciani (1996).

26 For these examples, see especially Morton (2001), 70ff.
27 Ceccarelli (2012).
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cific individual or place. This does not mean that they did not originally exist or were not considered
real.

Furthermore, place-names are, by definition, distributed and indefinite:*® while it is quite easy to

identify the physical boundaries of the individual named ‘Augustus’, it is extremely difficult to pre-
cisely define where ‘Roma’ begins or ends, and those boundaries change through time and context.
Defining what makes anything a ‘place’ is a complicated matter. For example, defining a place on the
basis of geographical location or cartographic coordinates is deeply problematic for the ancient world.
Places may also change their physical location or configurations, sometimes significantly, in the
course of a very long chronological span.”” Thus, the concrete things denoted by a place-name could
be identified in very different ways, depending on context: the referent of a place-name and its charac-
teristics are not necessarily stable.

As we have seen above, Named Entities tend to include descriptive naming mechanisms (‘the daughter
of Augustus’) under their definition. However, because place-naming is by definition descriptive and
relational, it is much harder to understand when a string of text represents a descriptive place-name
and when it is a simple noun phrase, especially when there is no contextual information or any evid-
ence of consolidated usage patterns. Because different languages have very different place-naming
practices, virtually any sort of geographical description could be considered a place-name, as long as it
designates a specific and identifiable feature in a unique way and its usage can be demonstrated across
a variety of contexts.* In other words, in many cases it is very difficult to understand whether a spatial
entity is also a named entity.

This represents one of the biggest challenges for the automated extraction of place-names, the detec-
tion of entity boundaries: in many cases, it is very difficult to establish where a place-name begins and
ends. The most common example is instances where a proper name in the conventional sense appears
with descriptive attributes or common nouns, denoting a geographical feature, such as ‘Neilog
motopog’ or ‘Kdoiog dpog’, or have the function of further specifying a place in implicit contraposition
with a different one, as in the case of ‘kdtw Aiyvntog’, ‘mare Superum’, or ‘Germania Inferior’. These
cases also challenge conventional morphosyntactic annotation, because different strategies are adopted
to mark proper names and their constituents.”!

More complex expressions like “Hpdxieion otijdor ai &v ] Evponn’ (Ps. Skyl. 1) or “Ipnpum
mapoio’ (Strab. 3,4,16) certainly denote spatial entities, because they can be associated with a spe-
cific geographic area that is precisely recognizable and cannot be confused with any other. However,
the problem is to understand whether they are perceived as place-names. In these cases, the attestation
of regular usage in the tradition is the only discriminating criterion that can be adopted. Even so, some
instances may put into question our own lack of evidence and our familiarity with the context. Ancient
ethnographic practices, for example, often use relational expressions to denote specific subgroups: the
Ethiopians are a particularly interesting example, where the regularity of usage to indicate distinct
geographic areas based on relative location (‘Omép Xvivng’, ‘Tpog/imep Alyomte’, ‘“Onep Mavpoug’,
etc.) suggests that these were fixed expressions, indicating different subgroups often marked in mod-
ern commentaries as ‘Eastern’ and ‘Western’ Ethiopians.™

28 Eades (2017).
29 Georgacas (1959).

30 Clearly, personal names are not totally devoid of the issue. Strings like ‘the winner of the 60™ Olympiad’ or ‘the wife of
Augustus’ nephew’ have their own share of problems. In the case of place-names, however, the question has a cognitive
implication: these expressions may not have been considered as noun phrases, but as actual place-names, in the same
way as ‘Rome’ or ‘Athens’.

31 Because of the strong relation between toponym and landscape terms, this is also a translation problem, as languages dif-
fer wildly in the ways in which they define landscape features such as ‘mountain’ or ‘sea’.
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In computational processing, boundaries need to be clearly defined and cannot be vague. The defini-
tion of boundaries may also affect subsequent tasks, such as the classification via semantic vocabular-
ies. The inclusion or exclusion of descriptive words within the name may mean a change in label:
cases such as ‘city of the Gaditanes’ (‘I'audrtavdv molc’), ‘pillars of Heracles’ (“HpdaxAeion otijiar’),
‘temple of Juno’ (‘Junonis templum’), ‘altar of Apollo’ (‘Bouog Anorlhwvoc’) are clear instances of
this, where the name appearing in the text actually differs from the type of the entity being talked
about.

The task of semantic labelling is peculiar to the treatment of Named Entities in the computational
space, as it supports further disambiguation and processing, and it helps define extraction patterns.
However, the classification of an entity is never completely devoid of the surrounding context.

Geographical features like constellations, winds, and compass points tend to be used differently in an-
cient and modern traditions. Wind names, for example, may be used in the ancient world to indicate
actual winds or to express cardinal directions metonymically (‘towards Zephyrus’), but winds are also
regularly personified, calling into question the entire usage of capitalisation in modern editions.* Sim-
ilarly, ancient Mediterranean cultures have a tendency to personify (or, more precisely, deify) rivers, as
representations of important seasonal phenomena (the Nile and the Egyptian god Hapi) or mythical en-
tities (the Styx in the Greek tradition). Spatial features or natural forces are often associated with su-
perhuman beings of various kinds, but at least in part retain their material characteristics, to the point
where it becomes extremely tricky to classify them using modern definitions: this difficulty is an in-
dication of the challenges behind the idea of a uniquely identifiable referent, when in practice, the ref-
erent for the name ‘Styx’ is a dualistic object.

A linguistically interesting example is provided by phenomena of metonymy, that is, the practice of
using the name of a place to refer to its inhabitants (‘France won the World Cup’) or vice-versa: the
former is considered typical of modern languages, while the latter is much more common in Ancient
Greek toponymic practices.*® So much so that the ‘people-for-place’ mechanism is evident in the ety-
mology of certain Greek toponyms, which derive from the ethnonym of their inhabitants. The most
famous case is Delphi, where the toponym ‘Agkgoi’ is actually the name of the local population. How -
ever, ‘AeApot’ in its original ethnonymic sense did not fall out of use, and it is attested in texts to indic-
ate either the Delphian people or the place of Delphi.*> While this distinction can sometimes be clari-
fied from context and some occurrences are used unambiguously for the people or the place, the de-
cision is often left to the scholar’s interpretation. This phenomenon, however, is a core practice of an-
cient place-naming, and it may well be that even an ancient author would not be able to tell the differ-
ence — and it may not have mattered.

Conclusions

A substantial part of the operation of recognising and isolating Named Entities relies on the existence
of an implicit common interpretive framework, where there is fundamental agreement on what consti-
tutes a distinct piece of information. In the case of ancient documents, however, the uncertainty of the
surrounding context makes this assumption fragile. The nuances involved in the formation of ancient
toponyms, ethnonyms, epithets, and other named features like winds and personified natural forces,
challenge existing definitions at many levels: historical, interpretive, linguistic, and operational. Thus,

32 See Agathem. 2,7; Hdt. 7,70,1; Paus. 1,33,4; 1,33,5; 6,26,2; Strab. 1,2,28;2,3,8; 17,1,53.
33 Shipley (2021).

34 Poibeau (2006).

35 Kronetal. (2019).
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ancient place-names force us to contextualise our definitions as the product of a cultural and cognitive
framework, and help us problematise ideas of ‘name’ and ‘named entity’.

Clearly, one does not need to reconstruct a toponym’s etymology or history to recognise it as a top-
onym. However, computational processing requires a remarkable degree of precision in the definition
of what constitutes information of interest, and clearly defined criteria are paramount to the creation of
guidelines and datasets. For this reason, the study of how an ancient community conceived naming
practices and the perceptions attached to those names provides useful insights and supports a better
definition of the matter under investigation.

On the other hand, when it comes to the concrete study of a text, it is important to emphasise that the
simple extraction of names is hardly enough. To support serious scholarly analysis of ancient place in-
formation, it is necessary to further link toponyms to location data and gazetteer information through
Entity Linking,*® but also to combine this information with the analysis of morphosyntax, sentiments,
and ideas associated with such occurrences.

Amidst all these challenges, the more flexible conceptual nature of Named Entities presents an oppor-
tunity, rather than a limitation. The idea of NE does not rely on rigid conceptual boundaries but fo-
cuses on domain-specific definitions within the context of application. Therefore, it provides new
ways to look at entities as structured information in texts. We have more freedom to consider named
entities through the framework of culturally situated practices, such as naming and spatial conceptual -
isation. Thus, rather than Named Entity Recognition, it would be more productive to think in terms of
Information Extraction within specific knowledge domains.*’

Leveraging on domain knowledge, therefore, is fundamental for the definition of methods of computa-
tional analysis. The challenge is to design vocabularies and standards that take the cultural and lin-
guistic specificity of ancient naming practices into account.® This scholarly endeavour is, at its core,
philological, but goes hand in hand with the opportunities of automated processing and digital treat-
ment of ancient documents, in order to allow for in-depth investigation to a bigger and more ambitious
scale.

36 Beersmans et al. (2024).

37 For example, Romanello and Najiem Meyer (2022) leverage on the notion of ‘Knowledge Entity’ readapted from Zhang
et al. (2021) for the extraction of citations of Classical works.

38 Broux (2015).
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The NIKAW Project: An Infrastructure of Texts, Entities and
Language Models to Study the Circulation of Knowledge in
the Ancient World

Margherita Fantoli, Marijke Beersmans, Jens Birger,
Evelien de Graaf, Mark Depauw, Alek Keersmaekers,
Bart Thijs, Tim Van de Cruys, Toon Van Hal

Abstract: This paper presents the foundational work of the interdisciplinary project NIKAW (Networks
of Ideas and Knowledge in the Ancient World), which aims to analyse social networks in ancient Greek
and Latin texts through mentions of historical figures. As a critical first step, we address the challenge
of Named Entity Recognition (NER) for these languages by leveraging transformer-based models en-
riched with domain-specific knowledge. Our experiments highlight data sparsity and annotation incon-
sistencies as key bottlenecks for model performance. In the second phase, we introduce a pipeline for
Named Entity Linking (NEL), utilizing the Wikisource edition of the Pauly-Wissowa Encyclopedy as a
knowledge base. We detail the creation of silver-standard (automatically annotated) and gold-standard
(human-verified) training datasets, and report preliminary results from fine-tuning the BLINK model for
NEL.

Section 1: Introduction

“ufvv dede Oed TinAniadew Ayidfjoc”": the opening line of the Iliad immediately immerses the reader
in the dense universe of (here mythological) people which characterize Ancient Greek and Latin liter-
ature. For readers of classical works, every text introduces a rich array of characters: not only heroes
like Achilles but also gods, generals, warriors, rulers, citizens, slaves, philosophers, and intellectuals.
Particularly texts belonging to the literary tradition, a diverse set of non-documentary texts, ranging
from epic to historiography, philosophy, oratory, moral treatises etc., often refer to prominent figures
of the ancient world. The people mentioned include both fictional and historical individuals who ap-
pear, in some cases repeatedly, in the textual and material evidence that has survived from antiquity.

In the project NIKAW (Networks of Ideas and Knowledge in the Ancient World), we aim to represent
the vast array of people mentioned in ancient literature as a network, capturing the interconnectedness
of individuals in the literary landscape. By analysing how this network evolves or shifts in response to
different parameters — such as the authors’ origin, date, or religious views included in the corpus — we
seek to evaluate whether the network reflects well-documented cultural transformations studied by
classical scholarship.

Between the current state of text mining capabilities for ancient languages and the realization of this
ambitious goal lies a long path fraught with highly challenging obstacles. During the project design
phase, we developed a pipeline structured around three key steps: Named Entity Recognition (NER),

1  Hom.Il 1,1.
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Named Entity Disambiguation or Linking (NED/NEL), and Social Network Analysis (SNA). In the
NER phase, we aim to train a model capable of identifying named entities in Ancient Greek and Latin
texts, with a particular focus on accurately labelling mentions of people. In the NEL phase, our goal is
to disambiguate these mentions and link them to an existing knowledge base. Finally, in the SNA
phase, we intend to construct a network of citations using the disambiguated mentions. The overall
visualization of the pipeline is provided in fig. 1.

Haec SEIpiOI§ oratio, AL A
quod senatus in urbe Scipionis  Pompeius - Nl
habebatur l l l

POmpEiliSque aberat, Q. Caecilius |  Gnaeus Pompeius Magnus |

ex ipsius ore PORPEI Metellus

mitti videbatur. Pius Scipio

Social
Network

Named Named
Entity Entity

Analysis

Recognition Linking

Fig. 1: Main steps of the NIKAW workflow.

With this paper, we concentrate on two key aspects of the work with named entities, namely:

* To what extent can we, in the current state of art, rely on automation for the task of pro-
cessing named entities in classical studies, and what are the necessary steps to move forward
along this path? How can we balance the ambition of automated processing and the need for
high-quality data?

* The annotation of named entities in texts is a task that crosses boundaries between linguistic
and historical annotation of texts. This requires combining tools and approaches typical of
the Natural Language Processing (NLP) domain with domain-specific, content-oriented re-
sources developed within the community of Ancient Studies. What are the possibilities to en-
able this combination, and how can we streamline the process?

Concretely, this paper discusses the first two steps of the workflow, as developed in the first two years
of the project: after presenting the corpora on which we rely (Section 2: Data and Digital Infrastruc-
ture), we discuss Named Entity Recognition and Named Entity Linking (Section 3 and 4 respectively),
while Section 5 (Ongoing and Future Projects) outlines the projects which have originated from the
current research but are still in an early stage.
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Section 2: Data and Digital Infrastructure

The primary research question driving this project is to understand whether the advent of Christianity
caused a significant shift in the references to individuals in texts. To address this question, the first step
is to compile a representative corpus of Ancient Greek and Latin texts that reflect this transformation.
To ensure the reusability of the data and the replicability of our findings, we have opted for open-ac-
cess corpora.

For the Greek texts, we rely on the GLAUx corpus, curated by project member Alek Keersmaekers.?
This corpus, one of the largest open-access resources available, contains 20 million tokens and has
been automatically lemmatized and morpho-syntactically annotated.’

The corpus spans twelve centuries, with the latest texts belonging to the 4™ century AD. The GLAUx
interface (developed in close cooperation with Trismegistos+) 1is currently browsable at
https://glaux.be/search.php (last access 29.08.2025).* The corpus has also been connected with the
Trismegistos database (TM).” Apart from information on all texts recorded for antiquity before 800 CE
(TM Texts), TM also contains authority files for ancient authors known through direct and indirect at-

testations (TM Authors), as well as personal and place names and the variant forms in which they are
attested (TM People and TM Places). The text-ids of the GLAUx corpus have been matched with the
TM AuthorWork ids. Moreover, for people, TM NamVar, a list of name variants, has been linked to the
lemmas of the GLAUx corpus, so that it is possible to directly retrieve all the passages where a certain
name (or name variant) is attested.

The TM+ team has recently developed an algorithm capable of extracting and expanding references to
ancient works in modern scholarship. These references are then connected to entries in TM Author-
Work and TM Authors, allowing us to locate corresponding works in the GLAUx corpus. While the
process of identifying specific chapters or paragraphs within a work is still being refined, this pipeline
has proven invaluable for the Named Entity Linking (NEL) phase, as discussed in Section 4.

For the Latin corpus, the landscape is more fragmented. Our goal was to identify a lemmatized, open-
access corpus covering both classical antiquity and the early centuries of late antiquity. At this stage,
we are working with two corpora. The first is the LASLA corpus, a manually lemmatized and morpho-
syntactically tagged collection of Latin classical literature, openly available on Dataverse and linked to
the LiLa Knowledge Base.® The onomastic and topographical data of the LASLA corpus has been inte-
grated into the TM database, with places and names annotated using 7M identifiers. While LASLA is
an excellent resource, its diachronic range is more limited than required for the NIKAW project.

To address this limitation, we also use the Corpus latin antiquité et antiquité tardive lemmatisé’, here-
after referred to as the Corpus Latin. This corpus, automatically annotated using the Pie-Extended
LASLA model,® is the most extensive open-access Latin corpus with linguistic annotation. Currently,
we combine both corpora: where available, we use the manually annotated LASLA corpus, and for
texts not included in LASLA, we rely on the Corpus Latin, importing relevant texts into the TM+ cus-
tom made relational database. However, this approach presents challenges, such as the need for auto-

2 Keersmaekers (2021).

3 At the time of writing, also the Opera Graeca Adnotata has been released (Celano [2024]), but it was not available when
the project started.

Keersmaekers et al. (2024).

https://www.trismegistos.org/ (last access 25.03.2026).

Fantoli et al. (2022).
Clérice (2020).
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https://github.com/chartes/deucalion-model-lasla (last access 29.08.2025).
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matic sentence-splitting and the persistence of errors due to the process of text recognition from prin-
ted editions. While we manually corrected these errors for small-scale experiments, large-scale prepro-
cessing may require additional, partially automated efforts.

The TM+ custom-made relational database is currently developed in FileMaker, a user-friendly tool
that integrates seamlessly with the various modules of the 7M infrastructure and the corpora we use.
We employ FileMaker for manual text annotation (see Section 4), while Python scripts handle NLP
tasks using tables exported from FileMaker. All annotated datasets are shared in open formats (e.g.,
CSV, TSV) to promote transparency and reuse.

Section 3: Named Entity Recognition

After identifying the corpus, the following natural step to undertake is to identify mentions of people
in the corpus, which is a subtask of the Named Entity Recognition effort. While for contemporary
sources NER models achieve highly satisfactory results, the accuracy when applied to historical texts
is still lagging behind, due to lack of annotated data, noisy input and language change.’ Noise is gener-
ally low in Latin and Ancient Greek editions due to the high quality of digitization, but tokenization
errors in the Corpus Latin can still impact named entity recognition. For instance, words that were hy -
phenated in the edition are split into two tokens, which prevents the correct detection as proper nouns.
In the case of the NIKAW project, the lack of annotated data for training models has proved to be the
most significant issue. Moreover, as explained below, while for Latin most of the available training
data for the NER task come from a single project, which results in a general consistency of the annota-
tion choices, for Ancient Greek matters are complicated by a lack of consistency across the different
datasets in terms of categories used, handling of ambiguous cases etc.

In our initial NER experiment,' we focused on Latin and compared the performance of three models
(two transformer-based LatinBERT models and a shallow Conditional Random Field [CRF] model) on
the only existing dataset for Classical Latin, annotated within the Herodotos project." We excluded the
Latin portions of a multilingual medieval charter dataset'* due to linguistic and entity type differences
from classical Latin. We benchmarked our three models against two existing models for Classical
Latin: a neural BILSTM-CREF entity recognizer, trained on classical Latin as part of the Herodotos pro-
ject,” and LatinCy, a SpaCy pipeline for Latin backed by the multilingual BERT architecture'* and
fine-tuned for NER on a custom dataset combining Herodotos project data and Latin UD treebanks."
The goal of the paper was to evaluate whether LatinBERT,' which had not yet been fine-tuned for
NER, could outperform existing models. This was motivated by the growing use of transformer mod-
els for various NLP tasks in classical languages,'” including NER." The results showed that this ap-
proach allowed us to achieve significant improvement over existing models, both on in-domain and

9 Ehrrmann et al. (2023).

10 See Beersmans et al. (2023) for more details.
11  Erdmann et al. (2016) and (2019).

12 Torres Aguilar (2022).

13 Erdmann et al. (2016).

14 Devlin et al. (2018).

15 Burns (2023).

16 Bamman / Burns (2020).

17 Sommerschield et al. (2023).

18 Yousefet al. (2023).
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out-of-domain data. We tested the models on newly annotated texts of the LASLA corpus (Tacitus, His-
toriae, book 1; Cicero, Orationes Philippicae, 1; the first three of Juvenal’s Saturae),” in order to see
whether the results were robust in the context of slight changes in the annotation style. While confirm-
ing the fact that BERT models outperformed the other models, this experiment showed a drop in the
quality of the prediction: for instance, for people, the category in which we are most interested, the
performance dropped from an F1 score of 0.92 to 0.85 (when looking at the annotation of the full en-
tity, and not of the single tokens that compose it), and yet this was a less dramatic drop than for the
other detected categories (places and groups). Such a difference highlights the strong influence of an-
notation consistency on the performance of the models. In particular, we identified the following as-
pects as causing most of the prediction errors:

* Boundary detections: multitoken entities are a regular source of errors. For instance, the se-
quence Cetrius Seuerus Subrius Dexter Pompeius Longinus (Tac. Hist. 1,31) contains 3 per-
son entities: Cetrius Severus, Subrius Dexter, and Pompeius Longinus. These were predicted
as Cetrius Seuerus Subrius and Dexter Pompeius Longinus by one BERT model and as Cet-
rius Seuerus Subrius Dexter and Pompeius Longinus by the other BERT model.

* Foreign names and names following a Greek declension were rarely tagged (e.g. Penclope,
Aristotelen).

* Ambiguous entities: ambiguous tokens that occur both as entity and non-entity are frequently
considered non-entities (e.g. Oriens, Pax, Fides...).

Hence, for our follow-up experiment,”® which focused on Ancient Greek, we modified our approach.
First, we concentrated on the category of people, being the primary focus within the NIKAW project.
Second, we combined linguistic information with existing gazetteers to address the limitations of the
models. Unlike Latin, Ancient Greek lacks a single, dedicated dataset for NER, such as the Herodotos
dataset. However, we were able to make use of four distinct datasets from various projects that in-
cluded named entities: the Odyssey,” the EpiDoc XML of the Deipnosophistae of Athenaeus of
Naucratis, retrieved from the Perseus digital library, the STEP Bible corpus available on GitHub,*
which contains the full Ancient Greek New Testament and Pausanias’ Periegesis Hellados from the
Periegesis project.” A significant portion of our work involved harmonizing the annotations across
these datasets to enable their joint use for model training. Additionally, we annotated a randomly se-
lected sample of sentences from the GLAUX corpus to create an ‘out-of-domain’ test set, minimizing
genre, time, and author biases. We compared the performance of four transformer models (Ancient
Greek BERT, ELECTRA, GreBerta, and UGARIT)* on the NER task. While Ancient Greek BERT and
UGARIT performed similarly overall, Ancient Greek BERT showed a slight advantage in identifying
people versus a miscellaneous category. We therefore selected Ancient Greek BERT for the subsequent
experiments. To enhance the model’s performance, we integrated domain knowledge, a strategy

19 The annotated texts are available at https:/github.com/NER-Ancientlanguages/Ner-Latin-RANLP (last access
29.08.2025).

20 For the details, see Beersmans et al. (2024).
21 Pelagios (2021).

22 STE (2023).

23 Fokaetal. (2021).

24 See Singh et al. (2021) for Ancient Greek Bert, Mercelis/Keersmaekers (2022) for ELECTRA, Riemenschneider / Frank
(2023) for GreBerta and Palladino / Yousef (2024) for UGARIT.
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proven effective for low-resource languages,” and previously applied to classical languages.”® Spe-
cifically, we utilized the TM Gazetteers: NamVar, which includes personal names and their variants,
and TM GeoVar, which contains spelling and linguistic variants of placenames from ancient texts. By
incorporating information on whether a capitalized word appeared in NamVar but not in GeoVar, we
improved the model’s performance, achieving an F1 score of 0.9 on the out-of-domain test set.

To address the challenge of identifying multi-token entities, we leveraged syntactic information from
the GLAUx corpus. This involved expanding entities to include capitalized words syntactically de-
pendent on tokens annotated as PERS. For example, in the expression “mept ‘Hpddov tod Abnvaiov”
(Philostr. soph. 2,1,15: “Concerning Herodes the Athenian”), the multitoken entity “Hpddov tod
AbOnvaiov” can be recognized in this manner, because “tod AOnvaiov” is syntactically dependent on
“Hpddov”. This approach significantly improved the recall of multi-token entities. These experiments
demonstrated that combining transformer models with domain and linguistic knowledge is highly ef-
fective for mining Ancient Greek texts. Despite these positive results, error analysis revealed that an-
notation choices, particularly for ambiguous categories such as book or honorific titles (e.g., ®apam),
continue to impact model performance.

Our work on both Ancient Greek and Latin NER highlighted the critical limitation of insufficient an-
notated data and inconsistencies across existing datasets. To address this, we co-initiated a collaborat-
ive effort within the scholarly community to develop shared guidelines for named entity annotation.*
Several NIKAW members are actively contributing to this initiative, underscoring the importance of
collaborative infrastructure for achieving robust results in large-scale experiments.

Section 4: Named Entity Linking

Named Entity Linking (NEL) is the task of disambiguating named entities mentioned in a text by asso-
ciating them with entries in a knowledge base.” It involves two key steps: candidate generation, which
identifies all possible entities that could match the mention, and candidate ranking, which evaluates
and orders these candidates based on their likelihood of being the correct match. Additionally, the pre-
diction of unlinkable entities can be incorporated into this process.?’ This task mirrors the mental reas-
oning of a reader who, upon encountering a name like ‘Alexander’, must determine which specific in-
dividual (among those they know) is most likely being referenced. To achieve this, readers — and NEL
systems — often rely on external resources, such as Wikidata or contextual commentaries, leveraging
both external and contextual knowledge to make accurate decisions.

In the domain of classical studies, NEL experiments remain relatively rare. A few digital datasets have
been manually created, where entities mentioned in texts are disambiguated using identifiers: the
Patristic Text Archive,” the STEP Bible Project,” the Odyssey annotated by Josh Kemp,* Trismegistos

25 Fetahu et al. (2022).

26 See for instance the work of Broux / Depauw (2015) and Berti et al. (2019).

27 Palladino et al. (2024).

28 For a general overview on Named Entity Linking, cf. Ji et al. (2022).

29 For a more detailed overview of the subtasks involved, cf. Sevgili et al. (2022) and Shen et al. (2015).
30 https://pta.bbaw.de/en/ (last access 29.08.2025).

31 https://www.stepbible.org/ (last access 29.08.2025).

32 Kemp (2021).
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People,” and the Greek Fragmentary Tragedians Online.** Monica Berti’s work has focused on devel-
oping semi-automatic pipelines for entity annotation within several projects, such as the Linked An-
cient Greek and Latin project”, the Digital Athenaeus project®, and the Digital Harpocration®. The
only attempt to fully automate the process occurred during the HIPE 2022 shared task,* where men-
tions of entities in classical commentaries were linked to Wikidata as part of the Ajax Multi-Comment-
ary project.”” Overall, the results of the NEL task were relatively low (e.g. recall reached at most 0.39),
highlighting the challenges posed by current resources. These datasets and experiments make use of a
variety of knowledge bases, including Wikipedia, Wikidata, project-specific identifier sets, and do-
main-specific resources such as the Lexicon of Greek Personal Names®. In the NIKAW project, we
first addressed the problem of selecting and processing a knowledge base (Section 4.1). Next, we cre-
ated training data using different strategies (Section 4.2), and we are now exploring the performance of
various NEL models (Section 4.3).

Section 4.1: Creating a Knowledge Base

Identifying a knowledge base which could support the disambiguation of all people mentioned in An-
cient Greek and Latin texts was no easy task. Historically, Wikipedia-derived knowledge bases (such
as DB Pedia of Wikidata) have been used for NEL, to the point that a specific term exists for describ-
ing the process of mapping entities to Wikipedia (‘Wikification’).* However, despite the advantages of
using such large resources, several shortcomings, which might particularly affect the results and evalu-
ation of NEL, have been highlighted, such as the presence of duplicated or conflated entities.*
Moreover, it is difficult to assess the extent of coverage of classical antiquity. Several initiatives aim to
enrich the information on Greek and Roman antiquity on Wikipedia, for instance, the WikiProject
Classical Greece and Rome,” or the 2023 datathon aiming at introducing WikiData entries related to
publications in Classical Philology,* but they represent ongoing work, and are not specifically focus-
ing on prosopographical information on people of the Ancient World. To provide an example of the
potential lack of coverage, when we look at the entries in Paulys Realencyclopddie der classischen Al-
tertumswissenschaft, which will be discussed intensively later, for the name Abaskantos, 8 different
people are listed, of which only two are present in WikiData. Of these two, one has an entry only in
seven languages,” while the other appears only in the Portuguese version,*® which also flags the ques-
tion of what version of Wikipedia should be used for retrieving the textual descriptions of the entities
used for the NEL task.

33 Broux/Depauw (2015).
34 Antonopulos (2023).

35 https://www.lagl.org/ (last access 29.08.2025).

36 https://www.digitalathenacus.org/ (last access 29.08.2025).

37 https://www.lagl.org/tools/harpocration/index.php?what=urn:cts: greekLit:tlg0533 (last access 29.08.2025).

38 Ehrmann et al. (2022).

39 https://mromanello.github.io/ajax-multi-commentary/ (last access 29.08.2025).

40 https://www.lgpn.ox.ac.uk/ (last access 29.08.2025).

41 See Mihalcea / Csomai (2007), or Shnayderman et al. (2019)
42  Pellizzari di San Girolamo (2023).

43 https://en.wikipedia.org/wiki/Wikipedia: WikiProject Classical Greece and Rome (last access 29.08.2025).

44 For more information see https://diptext-ke.clarin-it.it/knowledge/knowledge-pills/introduction-to-wikidata-and-the-

importation-of-bibliographic-elements-from-zotero/ (last access 29.08.2025).

45  https://www.wikidata.org/wiki/Q305622 (last access 05.01.2026).
46 https:/pt.wikipedia.org/wiki/Abascanto_de Cef%C3%Adsia (last access 29.08.2025).
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Based on this lack of certainty about the feasibility of using Wikipedia, we decided to investigate the
possibility of using a domain-specific knowledge base. As already mentioned, several resources and
protocols provide unique identifiers for different kinds of entities (Greek names/persons, places, texts,
passages of texts),”” but to the best of our knowledge, no system targets specifically people. One struc-
tured knowledge base was set up by Matteo Romanello and is available on GitHub,** but focuses on
texts and, as a consequence, on authors, a small subset of the total number of people that are men-
tioned in the corpus. We decided henceforth to thoroughly investigate two potential knowledge bases
for the disambiguation of people, with a very different genesis.*

Initially, we considered an initiative with a comparable goal to the NIKAW project, the ToposText re-
source. The ToposText website offers a substantial corpus of English translations of Ancient Greek and
Latin texts, enriched with manual annotations of various entities, including places, people, monuments
etc. While the primary focus of ToposTexts is on geographical locations, in particular on Greek geo-
graphical locations,”™ their documentation indicates that they have also annotated a wide range of other
entities, providing a classification system (e.g. ‘animal’, ‘female’, ‘group’, ‘datable event’) and assign-
ing unique identifiers when possible, using various resources such as WikiData or Trismegistos
places.’" This approach appeared to align well with our requirements for a knowledge base, as it was
grounded in a corpus similar to the one we aimed to analyze and already offered a structured classific -
ation and unique identifiers for entities. However, it appeared rather clearly that the list of entities was
not constituted with the goal of designing a consistent catalogue, and that there were some tangible
mistakes in the labelling of the entities, while the classification itself could result in inconsistent
choices. For example, at the time of our investigation, Sappho* and nymphs® were incorrectly la-
belled as male, while constellations and stars were categorized under the ‘astronomic’ class — yet plan-
ets were classified as ‘places’. These inconsistencies made it difficult to discern the underlying criteria
for classification. Although some issues have been corrected over time, the dataset’s current state is
not fully documented, which undermines its usability for our scope.

The second resource we considered was the above-mentioned Paulys Realencyclopddie der classis-
chen Altertumswissenschaft, whose publication was started in 1890 by Georg Wissowa and completed
in 1980, building on a previous version published between 1837 and 1864 by August Friederich Pauly.
A monumental work to which many of the most prominent classical philologists contributed, it con-
tains approximately 100,000 entries on antiquity-related topics. All the entries are currently being di-
gitized on the German Wikisource (we refer to the Wikisource version of the Paulys Realencyclopddie
as RE). All printed double pages of the lexicon, around 27,600, are available as scans, and 65,704 art-
icles are open, hence the full text of the RE entry is available (Volltext henceforth). The remaining art-
icles cannot be entirely transcribed yet because they are still under copyright based on the year of
death of their author, but they are regularly added to the resource as soon as the copyright expires. In
addition, for all the entries, the register of keywords (Stichwdrter) is available, meaning the list of the
entries with a very short description (a few words) of its content (Kurztext). As an example, fig. 2
shows the different components of the entry for the freedman Hiberus (Hiberus 2).

47 For texts and passages of texts, cf. the Canonical Text Services protocol, see for instance:
https://web.archive.org/web/20211130011501/http://www.homermultitext.org/hmt-doc/cite/cts-urn-overview.html  (last
access 29.08.2025).

48 https:/github.com/mromanello/hucitlib (last access 29.08.2025).

49 An extended version of the comparison is available in de Graaf et al. (2024).

50 https://topostext.org/the-project (last access 29.08.2025).

51 https://topostext.org/people/ (last access 29.08.2025).

52 https://topostext.org/people/483 (last access 29.08.2025).

53 https://topostext.org/people/159 (last access 29.08.2025).
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RE:Hiberus 2 5 Sprachen hinzufigen
Quellentext  Diskussion Lesen Bearbeiten \ers * Werkzeuge
Herunteriaden

2) Hiberus, ein kaiserlicher Freigelassener, dem Kaiser Tiberius nach dem Tode des Prafekten Vitrasius Pollio im J. 32 n, Chr, = Paulys Realencyclopddie der

zeitweilig die Verwaltung Agyptens (ibertrug (Dio LVIIl 19, 6). Schon nach kurzer Zeit starb er, worauf (A. Avillius) Flaccus zu Ende classischen

des J. 32 oder Anfang 33 (so Willrich Klio Il 399) die Statthalterschaft Agyptens antrat, Philo in Flaccum c. 1, Il 517 Mangey Altertumswissenschaft

(durch eine freundliche Mitteilung von S. Reiter erfahre ich, dal sdmliche Hss. Tv LePrigov lesen, ausgenommen der Cod. korrigiert [Ausklappen]

Vat. Pal. 248, der mehrmals die beste Uberlieferung darstellt und der hier Tv Prjgov hat [was leicht aus THN IBHPOY ) -
{Hiberus 1 Hibis )

entstehen konnte], so da® man den von Dio angegebenen Namen H. wohl als den richtigen wird ansehen dirfen). Die Vermutung
Dessaus (Prosop. imp. Rom. s. v.), dalt er ein Freigelassener der Antonia, der Gemahlin des &lteren Drusus, gewesen und dal Kaiserlicher Freigelassener des
einer seiner Nachkommen der Consul des J. 133 M. Antonius Hiberus sei, klingt sehr wahrscheinlich. Tiberius

VilL2 (191 . 139212
(Stein. ] Band VII1,2 (1913) S. 32

Bildergalerie im Original
Register VIII,2 Alle Register

Linkvorlage fiir WP [Ausklappen]

Fig. 2: The RE entry for Hiberus 2. “Hiberus 2” is the Stichwort, while “Kaiserlicher Freigelassener des
Tiberius” (box on the right) is the Kurztext. The Volltext is the paragraph providing information on this
person.

The RE was integrated into the TM database and preprocessed in a semi-automated manner, with
manual verification conducted by the 7M+ team. This process involved identifying entries that de-
scribed individuals (totalling 48,750 entries) and reconstructing the full names of the persons men-
tioned. Additionally, as will be discussed in Section 4.2, each RE name was linked to its corresponding
NamVar in TM+. This enabled the specific subset of the RE to function as a knowledge base for our
purposes.

We compared the coverage of individuals in 7oposText and the RE by evaluating how often the correct
match was included in the list of potential candidates generated through a fuzzy match between a per-
son’s name extracted from a text and the two knowledge bases (i.e. by relying on the surface form of
the entity). To achieve this, we annotated a sample of Latin texts with both ToposText and RE identifi-
ers for the individuals mentioned and assessed the results. The experiment demonstrated that the RE
was more suitable for this task, as the total number of unlinkable mentions was significantly lower
when using the RE compared to ToposText. Therefore, in the rest of our work, we decided to proceed
with the RE.

This work also revealed certain limitations of the RE as a knowledge base, albeit affecting only a
minority of cases. These limitations are partly a natural consequence of the RE’s origins as a printed
work, whose publication spanned several years. Beyond the issue of missing entries, we encountered
instances where multiple entries corresponded to the same entity (e.g. Hadrianus 1 = Aelius 64), as
well as cases where a single entry referred to multiple entities (Phorbas 1, referring to multiple her-
oes).

Fantoli et al.: The NIKAW Project DCO 12,2 (2026), 221



Digital Classics Online

Section 4.2: Creating Training Data

Existing digital datasets for NEL in classical texts do not use the RE as a source for identifiers. Al-
though Rollinger employed RE identifiers to disambiguate individuals in Cicero’s social network,>* his
dataset remains unavailable in a digital format. Consequently, we had to begin our work from scratch —
particularly for Greek texts, since only Latin texts were annotated in our ToposText/RE experiment.
Manual entity disambiguation is a labour-intensive and time-consuming process. To streamline our ef-
forts, we implemented two complementary strategies:

* Automated training data generation by integrating the 7M+ infrastructure with the GLAUx
corpus.

* A small-scale case study combined with manual annotation to produce high-quality training
data.

We classify the data generated through automation as ‘silver data’ — structured but unverified —
whereas manually annotated data constitutes ‘gold-standard’ reference material.

As noted earlier, the GLAUx corpus is linked to the TM NameVariants database, with each variant
mapped to its corresponding GLAUx lemma. This connection enables us to extract all passages con-
taining a specific name variant (e.g., every instance where “Thucydides” appears). Additionally, RE
entries for individuals are connected to their respective name variants in the database. For example,
The RE entry Iulius 131, referring to Gaius Iulius Caesar, has been linked to the NamVar and Nam IDs
of each of the tria nomina (i.e. NamVar ID 69567 and Nam ID 9067 for Gaius, etc.). This integration
creates a direct pathway from an RE entry about a person to every textual occurrence of their name.

B R (e e

|

=m
409 (JEHEIGS 6)

Find lemma id in

) relevant passage
Source in (Voll)text

Euripides soll eine Sentenz des
A. aus einem Satyrdrama

entlehnt haben AfieRIVI270C Find relevant

passage in GLAUx aEiP"Ii
Expand corpus
automatically

Athenaeus of Naucratis, Deipnosophistae,
book 4, page 270 (edition Caseaubon),
section C,

Mention + context

. yap i Kotrpic mkpd
BYEIBE nowv iv AiBwvi
oaTUpIKG. TTap’ ol 6
cogpoc Eupmidng Aapav

Fig. 3: Pipeline for the automatic creation of NEL training data.

In cases where the TM+ algorithm successfully located and disambiguated a personal name within re-
trieved passages, identification proved largely accurate. However, the pipeline encountered several
limitations. Challenges in matching RE-referenced passages to the GLAUx corpus stemmed from three
primary issues: (1) inconsistencies between the reference systems used in the RE and GLAUzx, (2) er-
rors of the TM+ algorithm, and (3) instances where cited passages contained no explicit mention of the
person named in the RE entry.

To address this issue, we expanded the search to the entire text (e.g., beyond the specific chapter or
paragraph indicated by the algorithm). If the name variant appeared fewer than 50 times in the text, we
assumed that these passages referred to the correct individual, while if more than 50 mentions were
present, we assumed that the chances were high that other individuals with the same name occurred in

54 Rollinger (2014).
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the text. The threshold of 50 occurrences was set arbitrarily as an initial benchmark for evaluating the
pipeline’s performance: in order to assess the impact of this decision on the quality of the silver data,
we conducted a manual evaluation of the pipeline on a subset of retrieved mentions. In the future, by
testing different thresholds, we want to assess how the amount of wrongly labeled entries in the silver
training data impacts the performance of the model. Tab. 1 wants to give a quantitative answer to the
following questions:

* s the full reference extracted from the RE Volltext in its entirety (first row of tab. 1)? The ex-
traction is successful 55 times out of 80, half of which result in the retrieval of the correct
passage.

* Does the GLAUx ID of the retrieved mention match the reference from the RE (second row)?
Half of the cases yield to the identification of the correct mention in the text: unsurprisingly,
this happens mostly when the correct passage has been found, and only 8 times when the ex-
tended the search to the full text.

¢ [s the established link correct, i.e. is the individual identified in the RE article the individual
mentioned in the text (third row)? This happens 54 times out of 80 (which is a positive res-
ult), and mainly when the passage is correctly identified, even though also the extended
search has yielded some correct data (16 correctly linked mentions).

Passage found Passage not found Total (of 80)
Reference fully extracted 28 27 55
Correct mention identified 35 8 43
Correct link established 38 16 54

Tab. 1: Evaluation of the quality of the silver data.

In total, we processed 22,764 entries, producing 120,761 automatically extracted references to texts, of
these, 16,664 were found to be referring to texts in the GLAUx corpus. 4,322 were precisely located in
their respective texts, while for the other references we expanded the search to the full text: we re-
tained the mentions if the name occurred less than 50 times in the text, while we discarded the refer-
ence if the name occurred 50 times or more in the text. After removing duplicates, we ended up with
13,964 mention-entity pairs. Despite the risk of introducing errors into the training data, we retained
the entire set of passages. However, only the mentions that were precisely located were used for the
evaluation of the NEL system, as will be described in Section 4.3.

The second strategy involved creating a manually annotated gold dataset. Given the overarching ob-
jective of the NIKAW project — applying SNA to named entities — one of the two PhD researchers
began working on a smaller-scale case study. This case study allowed us to test the SNA methodology
on a restricted corpus. Specifically, the case study focused on annotating mentions co-occurring with
Plato in texts where Plato is mentioned a significant number of times. The texts included in this case
study are detailed in tab. 2.
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Author Work Period Christian
Work
Greek [GLAUX corpus]
[Plato] Epistulae BCE Ul
Aristoteles Metaphysica BCE U
Dionysius Halicarnassensis | De Demosthenis dictione BCE U
Strabo Geographica BCE U
Plutarchus Quaestiones convivales CE L]
Claudius Aelianus Varia historia CE U
Clemens Alexandrinus Stromata CE 4]
Origenes Contra Celsum CE ]
Diogenes Laertius Vitae philosophorum CE [
Galenus De placitis Hippocratis et Platonis CE Ul
Latin [LASLA / Corpus Latin]
Cicero Tusculanae Disputationes BCE ]
Tertullian De Anima CE 4]
Seneca Ad Lucilium Epistulae Morales CE [
Lactantius Divinarum Institutionum CE 4]
Apuleius Pro Se De Magia Liber CE U

Tab. 2: List of texts included in the Plato case-study.

The annotation process was conducted using the 7M+ custom-made FileMaker interface. Fig. 4

provides a schematic overview of the annotation workflow. Through its connection with TM Names,
capitalized words are automatically assigned a set of potential RE articles, which are then manually se-
lected by the annotator. This process also ensures that multi-token entities are fully annotated. The an-
notation was carried out collaboratively by a PhD student and a member of the 7M+ team, which sim-
ultaneously contributed to the enrichment of the 7M database.
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Example Sentence: Cicero, Tusc. Disp. 4.4

Wordforms: mihi quidem etiam Appii Caeci carmen, quod valde Panaetius laudat epistola quadam, quae est ad Q. Tuberonem, Pythagoreum videtur.
Lemmata: ego quidem etiam Appius Caeci carmen, quil ualde Panaetius laudo epistola quidam, quil sum1 ad2 Quintus Tubero, Pythagoreus uideo.

Translation: For my part too | think that the poem of Appius Caecus, which is highly praised by Panaetius in a certain letter addressed to Q. Tubero, was Pythagerean
S : List of suggested Annotated Multi-token
Capitalized words - ; ?
P TM Nam_ids RE articles article linking
. 8708: Appius .
Appius Missing'pga e 71RE articles Claudius 91 Appius Caecius
Caeci 5 0 RE articles Claudius 91
Panaetius e2iatanaetius 7 RE articles Panaitios 5 Panaitios
Quintus 3614: Quintus 838 RE articles Aelius 155
45385: Tubero , =
Tubero 12 RE articles Aelius 155 Quintus Tubero
missing: ;
Pythagoreus Pythagoreus 0 RE articles Pythagoras 1 Pythagoras

Fig. 4: Manual annotation process for the Plato case study.

The process revealed several conceptual challenges that are relevant to the project as a whole. These
include disagreements among scholars regarding the identification of individuals mentioned in texts,
as well as variations in textual sources, which are often particularly pronounced for infrequent names.
Additionally, the use of the RE introduced specific challenges, such as the lack of a standardized prac-
tice for selecting the keyword for articles involving multi-token names (e.g., the Roman tria nomina
system). To these difficulties, we must add the general limitations of the RE as a knowledge base, as
outlined in Section 4.1. Finally, several steps in the pipeline linking the GLAUx corpus to the broader
FileMaker infrastructure are performed (semi-)automatically, which inevitably introduces errors.
These include issues with the lemmatization and capitalization system of the GLAUx corpus, as well as
gaps in the association between TM Names and RE entries for certain individuals.

To illustrate the effort involved in completing the annotation process, we present statistics from the
Greek portion of the corpus. The manual annotation of person entities required approximately 230
hours of work (shared between the two annotators), resulting in roughly 35,000 annotated mentions
corresponding to about 6,000 distinct entities. These annotated datasets will be made publicly avail -
able upon finalization of the project.

Section 4.3: Training a Named Entity Linking System

Automating Named Entity Linking or Disambiguation remains a notoriously challenging NLP task,
even for contemporary sources. Various approaches have been developed over time, with early efforts
primarily focused on linking textual corpora to Wikipedia entries using hand-crafted features to cap-
ture contextual information.” Mihalcea and Csomai adapted machine learning methods from word
sense disambiguation to the Wikification task for concepts, leveraging Wikipedia’s hyperlinked struc-
ture.*® Subsequent machine learning approaches were further developed by Milne and Witten, Ratinov
et al., and Rao et al.”” More recent approaches rely on neural NEL models, employing deep learning to
model relationships between textual information and knowledge bases. These methods create embed-
dings to represent both textual mentions and knowledge base entities. For instance, Yamada et al. pro-
posed Wiki2Vec, which jointly maps words and entities to the same embedding space.*®

For the NIKAW project, we face two unique challenges: first, because we prioritize domain-specific re-
sources, we are not using Wikipedia as our knowledge base, which prevents us from building upon ex-

55 Bunescu / Pasga (2006;) Cucerzan (2007).

56 Mihalcea / Csomai (2007).

57 Milne/Witten (2008), Ratinov et al. (2011), and Rao et al. (2013).
58 Yamada et al. (2016).
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isting Wikification methods; second, our knowledge base lacks structured elements (such as hyper-
links or categorized entries), requiring us to rely primarily on unstructured textual descriptions of en-
tities. Consequently, we adopted a domain-independent approach, testing models that only require tex-
tual entity descriptions in the knowledge base. Additionally, we are currently focusing solely on dis-
ambiguating pre-identified entity mentions rather than implementing end-to-end systems that simul-
taneously perform NER and NEL.

Contemporary neural approaches for NEL use pretrained language models (like BERT and RoBERTa)
fine-tuned for NEL tasks. Currently, we evaluated one of these architectures, BLINK,” and we plan to
test a second one, as specified in the Conclusions. BLINK follows a traditional two-step process:

* Candidate generation: Creates a list of potential candidates by encoding mentions and entity
descriptions using transformer models and retaining the closest embeddings.

* Candidate ranking: Concatenates mentions with descriptions to learn a joint representation of
candidates and their mentions and rank candidates accordingly.

Conceptually, BLINK’s discriminative approach resembles human reasoning (selecting from existing
options).

Since the original BLINK implementation was English-only, we chose two multilingual transformers
that include Ancient Greek as new potential base transformers. In fact, we have only worked with An-
cient Greek datasets at the moment. The first one is UGARIT grc_alignment (below ‘UGARIT),”
already tested for the Ancient Greek NER. The second is PhilBerta,”" a model trained from scratch on
a high-quality dataset of classical Latin, Ancient Greek and English texts about antiquity. Furthermore,
we experimented with two scenarios; in the first, the knowledge base contains the Volltext where avail-
able (below: voll), in the second only the Kurztext was used for all entities in the KB (below: kurz).
The top k entities to retrieve was set to 64.

Tab. 3 shows the results of the NEL on a held-out test dataset of the silver data, only including those
for which the full passage was found.

Model Bi-encoder recall@top64 Cross-encoder accuracy | Overall accuracy
UGARIT kurz 76,87 6.53 5,02
UGARIT long 89,72 76,12 68,38
Philberta kurz 84,80 3,81 3.24
Philberta_long 88,94 47,23 42,01

Tab. 3: Results on ‘Plato case study data’.

Results show that there is still a large room for improvement. In the Conclusions, we outline what
strategies we are currently undertaking.

59 Wu et al. 2020.
60 Yousef et al. (2022).
61 Riemenschneider / Frank (2023).
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Conclusions and Future Work

Reflecting on the past two years of research, our work has provided preliminary answers to two core
questions: the reliability of automation in processing named entities for classical studies and the effect-
ive integration of NLP tools with historical resources. While we developed automated pipelines for
NER and NEL, manual annotation by experts often proved more reliable — and sometimes even more
efficient — than training and correcting models. A persistent challenge is defining the acceptable mar-
gin of error in annotations for meaningful cultural analysis. Our hybrid approach combines automation
with (semi)manual work, but a significant gap remains between NLP’s potential for modern languages
and its current results for ancient ones. For now, full automation is unfeasible, necessitating further an-
notation efforts and dataset standardization.

Our project benefits from unique collaborations — such as with the teams of TM+, Trismegistos,
GLAUx, and LASLA — but broader progress requires interlinking resources (following models like
Monica Berti’s annotation projects, or the LiLa Knowledge Base for linguistic resources)®, stronger
communication between linguists and historians, and expanded open-access datasets (e.g., fully integ-
rating the RE with Wikidata). Looking ahead, we are exploring synthetic training data generation using
a lightweight multilingual model (trained on 435M+ Latin and Greek tokens) to produce annotated,
authority-aligned sentences, reducing manual effort. For NEL, we are testing approaches like surface-
form matching with Trismegistos aliases, prior probability ranking (using RE metadata, such as the
length of the RE entries as an indication of their importace), and historical consistency filters (e.g.
comparing the date of the text and the birth date of the person who is supposed to be mentioned in a
passage). We are also evaluating generative models like GENRE®, which may address knowledge-
base gaps by directly producing entity names instead of only selecting those available in the know-
ledge base.

62 Passarotti et al (2020).
63 De Cao et al. (2020) and (2021).
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Figure and Table References
Fig. 1: Main steps of the NIKAW workflow.

Fig. 2: The RE entry for Hiberus 2. “Hiberus 2” is the Stichwort, while ‘“Kaiserlicher Freigelassener
des Tiberius” (box on the right) is the Kurztext. The Volltext is the paragraph providing inform-
ation on this person.

Fig. 3: Pipeline for the automatic creation of NEL training data.
Fig. 4: Manual annotation process for the Plato case study.
Tab.1: Evaluation of the quality of the silver data.

Tab. 2: List of texts included in the Plato case-study.

Tab. 3: Results on ‘Plato case study data’.
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Detecting Eastern and Western Names in the Latin Corpus
of the SERICA Project — With Special Regard to the Con-
fucius Sinarum Philosophus (1687) as a Case Study

Andrea Balbo, Elisa Della Calce

Abstract: This paper aims to describe the role of ICT within the SERICA (Sino-European Religious In-
tersections in Central Asia. Interactive Texts and Intelligent Networks) Project, especially by focusing
on the corpus of Latin texts we are progressively building. Particular attention will be paid to the an-
notation of Named Entities (NEs) through Recogito' from a very peculiar 17" century Latin text, entitied
Confucius Sinarum Philosophus (CSP) and edited by the Jesuits Prospero Intorcetta, Christian
Herdtrich, Frangois de Rougemont, and Philippe Couplet in 1687. Despite including the translation of
three Confucian texts (Daxue, Zhongyong, Lunyu), the CSP contains various references to Graeco-
Hellenistic and Roman literature, and this comes as unsurprising since the Jesuit Ratio Studiorum
(1599) was indebted to pagan classical authors. Yet the reception of ancient Latin literature can be fur-
ther investigated by resorting to digital technologies. The annotation and the extraction of NEs allow in
fact to take into account an extensive amount of data and to establish a first mapping concerning the
impact of classical antiquity on the CSP, so as to detect which authors were mentioned more often
and to reflect on their pattern of distribution within the work.

1. The SERICA Project:

The SERICA (Sino-European Religious Intersections in Central Asia. Interactive Texts and Intelligent
Networks) Project has contributed to bringing to scholars’ attention Eurasian studies or Silk Road(s)
studies that are counted among the liveliest and most attractive subjects in global history. This specific
research field has just started receiving in Italy the attention it deserves, although the wide-ranging
perspective and the complexity involved in such a complicated network, which spans at least two mil-
lennia and more than ten thousand kilometres, have not always been taken into due account. These
studies have often uncovered the role of travelling merchants and missionaries, who from Late An-
tiquity onwards started tracking the earliest cultural path which joined East Asia and Europe in a struc-
tural and permanent interchange, which reached its peak in the 16™ and 18" centuries, with the produc-
tion of a huge number of texts and the creation of multilingual libraries, especially in China. These
works aimed at circulating to the Far East elements of classical European education, and at the same
time communicated to Europe the first widespread information on geography, customs and cultural

1 https:/recogito.pelagios.org/ (last access 20.03.2026).

2 This paper has been adapted from a presentation given at the International Workshop Nomina Omina. Detecting and Pre-
serving Ancient Greek and Latin Proper Names in the Age of Artificial Intelligence (Leipzig University, June 27-29
2024). Paragraphs 1-2 are by Andrea Balbo and paragraphs 3—4 are by Elisa Della Calce. Our thanks go in particular to
Monica Berti, for organizing this Workshop and for her precious advice (especially on the ‘semantic annotation’), to
Philip Barras and Simone Mollea for their thorough reading and useful suggestions. It goes without saying that only the
authors are responsible for any remaining mistakes.
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bases of the civilizations of East Asia. At the Western end of the Silk Road(s), in Anatolia and in the
Levant, the entangled interactions of the Western and Eastern Christianities and the Muslim world in
the Middle Ages have also received sustained — though uneven — scholarly attention. New approaches
are now underlining the dialogue and controversy within what can be regarded as a pervasive Mediter-
ranean ‘culture of disputation’. A reassessment of these texts and other sources bearing witness to
Christian-Muslim interactions (for example ethnographic works) appears badly needed, so as to shed
light on their intended audience, wider circulation and later reception.

This multifaceted process of communication and cultural exchange has been the subject of many his-
torical studies, always on the basis of a small selection of documents and almost never from the point
of view of the linguistic intersection between the civilizations involved, nor from the perspective of
Eastern contacts with Europe and the West. Our scope is precisely to bring together an interdisciplin-
ary team of experts and at the same time to promote further national or international collaborations un-
derlining the connections with other similar projects. In this regard, while from a strictly
administrative standpoint the team is mainly composed by scholars belonging to the Universities of
Pisa and Turin, a constellation of partner universities or institutions is also involved and cooperations
are already established with Siena, Venice, Naples ‘L’Orientale’, Bologna-Ravenna, Seoul, and
Beijing. The research team includes historians, philologists, and computer scientists.> While the role of
philologists and specialists of the various Oriental languages is indispensable, as they guarantee a pre-
cise and rigorous interpretation and contextualization of all the scrutinized texts, the presence of in-
formation scientists and the creation of collaborative virtual environments is a further added value of
this project, which promotes the convergence of technologies and applications between different do-
mains. In this sense, the present project has brought together and unified research in the philological,
linguistic and historical fields, which, despite having reached very high levels of refinement, still re-
main distinct and separate and too often do not create a dialogue between them.

By selecting some of the most significant case studies within a vast period (400 BC-1700 AD), we
have been investigating how books and manuscripts reached Europe and were sometimes further dis-
seminated through translations. Such text circulation attests not only to diplomatic-commercial rela-
tions, but also to an osmotic interaction between different agencies, faiths, social systems and cultural
universes that moved along these routes. Considering “material things as entry points into history”,*
the project’s digital platform and virtual mapping of the historical-geographical paths either mentioned
in these books or actually covered by their circulation, seek to highlight, in its broadest sense, the un-
interrupted contact between Asia and Europe. Choosing a long historical period and a wide geograph-
ical area permits the adoption of a trans-disciplinary agenda, which promotes a rethinking of tradi-
tional methodologies and has the aim of achieving a non-Eurocentric reading of the past: both these
aspects allow us to reflect on and answer crucial questions for contemporary society.

Consequently, the novelty in our approach can be summarized as a twofold one: it presents and makes
available new documents, often unpublished or scarcely known, for most of them have never been
translated into Italian or any modern language. Secondly, this has been made possible also thanks to
the pivotal role played by the ICT, which permits the evaluation and interpretation of the data by com-
bining them into a united, transversal and dynamic corpus, capable of exploiting the potential of in-
formation technologies. New diachronic perspectives of comparative studies have thus been opened;
in particular, the strict cooperation with information scientists permits the development of a digital lib-
rary and a new corpus of texts and documents from medieval and early modern times concerning the
Middle and the Far East. By proposing a fresh new approach to this kind of literature, we wish to place
the study of East-West trajectory into the wider scientific discussion about Eurasian cultural ex-
changes, in particular considering how Eastern sources dealt with and were received in the West. Fur-

3 See https://serica.unipi.it/il-team (last access 29.08.2025).

4 Ulrich et al. (2015), XI.
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thermore, it is difficult to find platforms that combine inter-linguistic and philological studies with his-
torical reconstructions and a clear visual rendering.

One of the objectives of the SERICA Project is the development of a digital library on the website,’
which aims to include texts regarding the Central Asian routes between China and Europe. Many of
these texts were written in Latin by Jesuit missionaries who travelled to China between the 16™ and the
18™ centuries and drew up several works to spread in Europe Chinese history and culture, along with
Confucian thought.

In this contribution, I intend to describe the digital side of the project, especially by focusing on the
results achieved and its future perspectives (§2), while Elisa Della Calce aims to show a semantic an-
notation experiment (§3—§4) — which was started during an Erasmus Training stay at Leipzig Univer-
sity in 2024 (22.04-03.05.24) — by using Recogito on the Confucius Sinarum Philosophus (henceforth
CSP).

The CSP is one of the crucial and longest texts that we planned to include in SERICA’s database: it
was printed in Paris in 1687 and edited by the Jesuits Prospero Intorcetta, Christian Herdtrich,
Frangois de Rougemont, and Philippe Couplet, with the aim of spreading Confucianism in Europe.
The Jesuits resorted to Latin as a medium to make Confucianism more understandable to Western cul -
tivated readers. The CSP contains a prefatory epistle, dedicated to Louis XIV; an introduction
(Proémialis Declaratio); a life of Confucius; the Latin translation of three Confucian Books, namely
Daxue (The Great Learning), Zhongyong (The Doctrine of the Mean), Lunyu (The Analects), and some
chronological tables related to Chinese monarchy.®

2. The Role of ICT within the SERICA Project

Thanks to collaboration with private companies, which strengthens the links between the university
and the local area, once fully realized, the website will feature a highly usable and effective user inter-
face, and will be structured according to different phases of design prototyping (from Wireframing to
Graphic Design), including the definition of general categories of users (Proto-Person); the construc-
tion of Use cases and Users stories; the description of navigation paths (User journeys); and the
analysis of the effectiveness of the proposal through interviews and user testing. Once completed, it
will feature a digital library equipped with innovative semantic web and artificial intelligence tools
and a diachronic array of interactive maps that make use of geolocalisation tools. Data have been col-
lected into an interactive database, with visual mapping of the texts and objects documenting mutual
exchanges, mainly those from East to West. The final result will present a navigable interactive and
‘talking’ diachronic map of the various routes, where images and historical details will contribute to
reconstruct a context as precise as possible of the knowledge that a traveller might have had.

This digital library is being realized using suites that include functions such as uploading texts and
metadata, semantic enrichment, and data management. Such a knowledge base will represent a con-
crete model (and the first one in Italy) to display interactive data of historical relationship between dif-
ferent Eastern countries and Europe (for a similar project see the CHCD at Boston University). In ad-
dition, the book and other textual materials have become an integral part of the platform. Particular at-
tention is being paid to the processes of linguistic analysis (through Natural Language Processing tech-
niques), so as to normalize the texts and extract the greatest possible amount of structured information
to be used as input for the advanced queries and analyses of artificial intelligence. A context of particu-
lar interest in the research area of the project is multilingualism, i.e. having texts written in different

5 https://serica.unipi.it/ (last access 29.08.2025).

6  The text of CSP is currently available in a PDF format on https:/archive.org/ (last access 29.08.2025). Text quotations
from this work have been adapted to modern typographic criteria (e.g. & — et; <j> — <i>).
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languages — among which ancient Greek, Latin, Chinese, Arabic — which must be normalized and
adapted to a common knowledge model in order to be able to create machine learning models with the
greatest possible quantity of homogeneous data so as to guarantee greater accuracy. Another important
aspect is the temporal diversity of the origin of the sources, which means that NLP analysis might be
particularly difficult, since normally the available tools only consider the current versions of a lan-
guage and not its older or classical versions. In particular, its hybrid nature (digital library-interactive
map-database) makes it a pilot model in the Italian research panorama of Asian language studies,
which can be connected to an ever-growing network of information, both national and international,
cooperating with projects currently already active or in progress. As already suggested, the creation of
an information framework structured through semantic and thematic paths and by means of a virtual
guide based on web ontologies and deep learning is central to the success of the project.

The final goal is to create a virtual place that can be used not only by experts for academic purposes,
but also by a wider audience for educational or divulgation purposes. Although the project is carried
out in a scientific manner by experts from different academic sectors, one can also envisage the poten-
tial didactic impact, involving many students in the study and the use of these digital tools.
Interdisciplinary teaching also increases student learning and encourages an intertwined approach at
school and at the academy. In particular, we are proud to mention the fact that the project permitted a
temporary enrolling of at least twenty young researchers, some of whom still undergraduates, or at the
early stage of their professional academic career.

Uploading documents on SERICA’s website enables users to carry out targeted lexical searches (see
fig. 1) by accessing texts that previously were digitized and spread only in a non-searchable format.
This process involves several steps. To begin with, the document, depending on how it looks or has
been digitized, is transcribed or processed by an OCR software. Afterwards, the document is subjected
to linguistic-typographical correction and normalization in order to remove any mistakes. At this stage,
as far as Latin texts are concerned, the abbreviations are replaced by their corresponding words (e.g. &
> ef), the grapheme <j> is transcribed as <i>, and all accents on vowels are removed (e.g. Proémialis
Declaratio, p. 1X: eo etiam magis, quod placuit > eo etiam magis, quod placuit) so as to facilitate an
exact lexical search on the database. Once this step is completed, the text is transferred into XML
format, tagged according to the TEI standard, and uploaded on the site.

= Filtra Ricerca nei testi ~

48 RisultatiOrdi

[J Ricerca Sperimentale

Parole interposte v

Ad virum no [ Eccezioni 1

Pulisci i campi
Algoritmi de

Fig. 1: The search mask of SERICA’s website.
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3. CSP and Annotation through Recogito

This section focuses on the relationship between my literary interests in the CSP and the semantic An-
notation process by means of Recogito, “an open-source, free and online semantic annotation tool de-
9 7

veloped by the Pelagios Network”.

My starting point was to question what impact this annotation and extraction process may have on my
research goals, which particularly concern the influence of Latin authors in the CSP. Despite being
composed in 17" century, this work includes several echoes of and quotations from pagan Latin litera-
ture, especially from Cicero. The Jesuit education was based on the Ratio Studiorum (1599), which put
the emphasis on readings suitable to Catholic morality in the Counter-Reformation era. In this regard,
a substantial number of Graeco-Roman classics was recommended to be read and learned, among
which Cicero was a model for language and style.®

In light of this, the annotation of Named Entities (NEs)’ or, more precisely, of proper personal names
(henceforth PPNs) enabled me to consider a larger amount of data and create a mapping of the influ-
ence of Western ancient classics in the CSP, in order to investigate which authors and characters were
most quoted from pagan Classical Literature. It follows that I privileged the extraction and analysis of
PPNs over those of place names, yet limiting myself to some general considerations on applying
Recogito’s gazetteers in a text as complex as the CSP. Since the annotation has not yet been con-
cluded, the results I intend to share are only related to the first sections of the CSP (the EP = Epistula
praefatoria and the PD = Proémialis Declaratio)."

First of all, since automatic annotation via Herodotus Latin NER in Recogifo proved unsuccessful, I
proceeded with a manual annotation of the Latin text," also in the belief that, due to the particular sta-
tus of the CSP’s structure and content, a ‘close reading approach’ can contribute to a first text analy-

sis.!?

7  Del Rio Riande / Vitale (2020), 2. In addition to this, cf. also Simon et al. (2017) and Gregory (2021).

8 Cf. e.g. on this Balbo (2020), Balbo (2022), 112-117, Della Calce/Mollea (2023), 4648, and Della Calce (2024), 279—
282 (with bibliography).

9  For a general overview of the linguistic annotation, cf. at least Montemagni (2023), 162—-176, Berti (2019), who in par -
ticular dealt with the annotation of ancient Greek, and Berti (2023), 316-318. Cf. also Yousef et al. (2023), who instead
focused on “a processing pipeline to transfer NE annotations from a text in modern languages to parallel texts in classi-
cal or low-resourced languages” (175). On the annotation as one of the Pelagios Network’s “core Activities”, cf. https://
pelagios.org/activities/annotation/ (last access 01.07.2025).

10 This paper refers to my use of Recogito mostly during the period of my training stay in Leipzig and of the Nomina
Omina Workshop. The data and the number of annotations extracted, however, have been revised and updated in view of
these proceedings and analyzed only with respect to the PPNss.

11 As far as Latin and NER are concerned, cf. at least e.g. Beersmans et al. (2023), 1-2, also with reference to Ehrmann et
al. (2021) as well as to earlier bibliography, such as Erdmann et al. (2016) and (2019): “for modern high-resource lan-
guages, generic NER off-the-shelf solutions, focusing mainly on identifying locations, organizations and people, can
produce highly accurate annotations. For historical languages, even prolific ones like Latin, the task remains a challenge,
in part due to a lack of annotated corpora and tools (Ehrmann et al., 2021)”. For a short overview on NER algorithms
provided by Recogito, cf. del Rio Riande/Vitale (2020), 5 and Berti (2019), 1, n. 3: “Recogito
(https://recogito.pelagios.org/ [last access 20.03.2026]) provides automatic NER tagging for historical data using Stan-
ford CoreNLP (English, French, German and Spanish), experimental Latin NER with the Herodotus Latin NER plugin
[...] and experimental Hebrew NER with the Kima NER plugin (https://geo-kima.org [last access 01.07.2025])”.

12 Cf. on this Montemagni (2023), 176—177, on the wake of Moretti (2005)’s dichotomy “Close Reading — Distant Read -
ing”: “I’annotazione linguistica pud potenziare le funzionalita di ricerca di tipo Close Reading permettendo le ricerche
per lemma, invece che per forma, oppure ricerche mediante schemi che combinano variamente informazione (morfo)sin-
tattica e lessicale. Gli stessi testi diventano esplorabili mediante tecniche di Distant Reading, che permettono 1’estrazione
di generalizzazioni a partire dai testi”.
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The CSP, in fact, is a very articulated work which was exclusively composed in Latin. The Jesuits
transliterated all Chinese names into Latin characters, but their initial plan was to juxtapose the Chi-
nese and the Latin. Yet the Chinese text was in the end excluded, as N. Dew (2009) and others have
pointed out:

“Originally, the plan had been to include the original Chinese texts with the translations, but this
aim had to be abandoned because of the practical difficulties involved in printing the Chinese —
although in some passages a remnant of this intention survived, in the form of superscript nu-

merals that would have guided the reader from each Latin word to the corresponding Chinese
99 13

character”.
What is more, the Jesuits’ transliteration of Chinese characters normally diverges from modern tran-
scription: for instance, the grapheme <¢> does not always appear transliterated in the same way, as is
the case with Heu ¢ie > Houji'* and ¢o xi> Zuoshi.” Therefore, since I have no specific sinological
background, I have classified the extracted data so as to juxtapose the Jesuit transcription of Chinese
names and that which is transliterated into modern Chinese, according to T. Meynard’s edition of the
CSP, which includes the English translation of the text from the EP to the first Confucian Book (7he
Great Learning).

For all names extracted I have also provided the link to repositories such as Wikidata, in order to give
a unique identifier for each name and then distinguish it from other similar names that refer to differ-
ent entities.'® As far as the Western names are concerned, I preferred reporting both the original tran-
scription and the corresponding lemma (e.g. Ciceronem — Cicero).

3.1. What Criteria for the Annotation?

Since the CSP is a very peculiar text at a thematic and structural level, it is extremely important to es -
tablish some strict criteria for this annotation. To begin with, I annotated only the PPNs which were
explicitly cited. I therefore took into account historical or legendary names, while I did not consider
names related to divinities, honorific attributes or titles, dynasties, religious or philosophical congrega-
tions and ethnonyms. In line with this, I excluded antonomasias, such as Philosophus to indicate Con-
fucius, and personifications.

Despite focusing on the PPNs and, particularly, on the Graeco-Hellenistic and Roman ones, I limit my-
self, in passing, to some remarks on the annotation of place names through Recogito and its available
gazetteers, which I quote below:

* HistoGIS — A GIS repository for historical temporalized spatial data by the Austrian Centre
for Digital Humanities

» Pleiades — Pleiades Gazetteer of the Ancient World
* CHGIS — China Historical GIS

*  DPP Places — Places from the Digitizing Patterns of Power project

13 Dew (2009), 210. Cf. also Della Calce (2024), 287-288.
14 https://www.wikidata.org/wiki/Q1207613 (last access 01.07.2025). According to transcription by Meynard (2011), 189.

15  https://www.wikidata.org/wiki/Q230192 (last access 01.07.2025). According to transcription by Meynard (2011), 102.

16 This is all the more important the more the name Thomas, who corresponds to Han Lin (PD, p. CIX) according to
Meynard (2011), 227, can be confused with the name of the saint and Doctor of the Church, Thomas Aquinas (PD, p.
LXIX and XCIII).
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* DARE — Digital Atlas of the Roman Empire
* MoEML — Map of Early Modern London

* HGIS de las Indias — Historical-Geographic Information System for Spanish America
(1701-1808)

* GeoNames — A subset of GeoNames populated places, countries and first-level administra-
tive divisions

*  Kima — Kima Historical Gazetteer — place names in the Hebrew script.

Regardless of the fact that I did not select the gazetteers which were unsuitable to the context of com-
position of the CSP (e.g. MoEML and HGIS de las Indias), they do not always convey the exact geo-
graphical information which the CSP provides at historical and geo-political levels. For example, in
the EP there are 11 occurrences of place names, that is, Gallia/Galliae (6 occurrences), Sina (2 occur-
rences), Africa, Asia, Europa (1 occurrence respectively). However, would it be preferable to resort to
the gazetteer Pleiades, thereby preserving the Latin uses and tradition, or to other gazetteers such as
Geonames, which enable us to select only the modern ‘France’? By the same token, the gazetteer
Pleiades does not annotate place names as Asia in the EP, as it designates only a geographical limited
portion of this continent in the ancient world. It is then preferable to use other gazetteers, such as
Geonames, for place names relating to modern regions. With regard to China, progress has been
achieved in representing the printed Western Maps of China to 1735, as is the case with the Regnum
Chinae edited in 2022 by Marco Caboara. And this could be used as an important resource to refine
any geolocalization activity, by integrating, for instance, further notes and references which could be
useful in describing how better to interpret place names in their historical context.

Also regarding the analysis of the PPNs, other interesting incongruities emerge:

* the name attributed to the Buddha is variously expressed (Xe, Xe Kia, Xaca, Foe, according
to Jesuit transcription),"’

e when Jesuits allude to Doctores Sinenses or those who have a double name, according to
Western and Eastern traditions (especially Jesuit missionaries, Li Mateo corresponds to
Matthaeus Riccius), it is better to explicit both names to disambiguate (e.g. Xu Guangqi =
Paul Siu),"

* some mythical characters are inconsistently transliterated, as is the case with Aedipus (PD, p.
LIX) and Oedipus (PD, p. XVIII),

* Recogito does not allow any continuous annotation when the original phrasing seems to be
interrupted (PD, p. CIX: Matthaei scilicet Riccii; PD, p. CX, Iulius vero Aleni).

Nonetheless, Recogito enabled me to download the annotations as spreadsheet data in CSV format.
This means that I could further analyze the data tables, especially those relating to Graeco-Hellenistic
and Roman names, in order to provide a more precise overview of their use and frequency.

17 PD, pp. XXVII-XXVIILI: ex hac [scil. Mo-ye] natus est illi filius, Xe primum, sive Xe Kia dictus (quo etiam nomine tota
Bonziorum colluvies ac superstitio significatur, Japonii tamen corrupto vocabulo Sinico Xaca fecere) deinde, cum trige-
simum attigit aetatis annum, Foe nominatus. Furthermore, the reference to the so-called brothers Cheng (PD, pp.
XXXIV-XXXVI, along with Meynard 2011, 127, n. 58 and 130, n. 9) could not be separated so as to distinguish two
different figures and Wikidata resource was adapted accordingly (s.v. Cheng brothers, https://www.wikidata.org/wiki/
Q48880876 [last access 01.07.2025]).

18 https://www.wikidata.org/wiki/Q420427 (last access 01.07.2025). Cf. infra n. 20.
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5 PPNs have been extracted from the £P, namely 3 occurrences of Confucius and 1 of Louis XIV and
Philippe Couplet respectively. This implies that Couplet was interested in highlighting only the names
that were crucial both to emphasize the main character of the work (Confucius) and to accomplish the
rhetorical aims related to his dedication by mentioning himself as editor and Louis XIV as recipient.

By contrast, the data extracted from the PD are definitely more, amounting to 516 annotations of
PPNs. 76 occurrences are relating to Confucius" and 326 occurrences to Eastern/Middle Eastern
names, not only transliterated Chinese names, but also names from Buddhist and Hindu as well as As-
syrian and Jewish tradition.® As I said before, I am not going to dwell on this latter category, given my
different research purposes. In this sense, Graeco-Hellenistic and Roman PPNs amount to 33 occur-
rences, as is evident from the following table (Tab. 1), which summarizes the remaining data (114 oc-
currences).

Category PPNs (Occurrences) PPNs (Characters)
1. Pagan Graeco-Hellenistic and Roman 33 16
culture
2. Christian culture and tradition from An- 25 9
tiquity to Middle Ages
3. Western names related to Modern Age 56 15
(from the Second Half of 15™ century to
17™ century approximately)*!

Tab. 1: Categories of Western PPNs.

The first category reflects the highest number in terms of referents, thus contributing further to con-
firming the Jesuits’ knowledge of several pagan characters and their interest in Western ancient litera-
ture. While showing the highest number of occurrences, the third category has fewer referents than the
first, since Matteo Ricci is the most mentioned character (37 occurrences), which is unsurprising when
one considers Ricei’s crucial role in applying the Jesuit method of ‘accommodation’.” Accordingly,
the proportion between Jesuit and non-Jesuit characters shows the prevalence of the former over the
latter in terms of occurrences (50 vs. 6) and referents (10 vs. 5).

19 These occurrences consist of the Latin name Confucius, the name Cum-¢u (corresponding to Kongzi: cf. Meynard
[2011], 175) and the  reference to  the Jesuit  missionary  Giulio  Aleni (1582-1649,
https://www.wikidata.org/wiki/Q2707504 [last access 01.07.2025]) as Occidentis advena Confucius (Si lai cum ¢u). Also
the occurrence Confucius in the capture at PD, p. XLII has been included.

20 The name Conficius (see supra, n. 19) as well as Matteo Ricci’s Chinese name (Li Mateo) have been excluded. Those
who are referred to Doctores Sinenses or Chinese people converted to Christianism (Ignatius, Leo, Luke, Mathias,
Michael, Paul, Peter, Philip, Thomas, cf. PD, p. CV and CIX, along with Meynard [2011], 222-223 and 227 for the cor-
responding Chinese names) have been included. By the same token, the name Cham Colaus, in the capture at PD, p.
XLII, has been included. He corresponds to Colaus Zhang, scil. Zhang Juzheng (Meynard [2011], 141), who lived
between 1525 and 1582, https://www.wikidata.org/wiki/Q197234 (last access 01.07.2025).

21 In the case of discontinuous syntagms (Matthaei scilicet Riccii; Iulius vero Aleni) two occurrences have been included in
the total amount.

22 Cf. Mungello (1985), 44-73 and Catto (2014).
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In the second category, pride of place goes to Lactantius (7 occurrences),” followed by Jerome (6 oc-
currences) and Augustine of Hippo (4 occurrences),” whereas Cicero (5 occurrences) is the most men-
tioned author in the category of Graeco-Hellenistic and Roman names. Then, in order of importance,
there are 3 occurrences of Oedipus, Orpheus, Trismegistus, Plato respectively, 2 occurrences of
Aristotle, Epictetus, Pythagoras, Seneca, Socrates respectively, and 1 occurrence of Aeneas, Hesiod,
Homer, Plutarch, Solon, Varro respectively. This statistical survey allows us to draw some further re-
marks, starting from the central role played by Cicero. He is, in fact, the only figure of pagan antiquity
who is called by different names (2 occurrences of Cicero and 3 occurrences of Tullius), thereby show-
ing how the Jesuit authors were familiar with him. Not unsurprisingly the Ratio Studiorum (1599) at-
tributed a crucial role to Ciceronian works as far as rhetoric, style and philosophy are concerned.

Furthermore, it is also worth considering that Oedipus, Orpheus and Trismegistus recur more than oth-
ers. On the one hand, Orpheus and Trismegistus are commonly connected with the notion of prisca
theologia. In this regard, D. E. Mungello, referring to China illustrata (1667), composed by another
Jesuit, Athanasius Kircher, has pointed out:

“Kircher saw certain vestiges of Christianity in China. [...] For Kircher, the strongest religious
influences on China were the Egyptian and Greek pagan religions. Kircher’s position is under-
standable only in terms of his groundings in the Hermetic tradition of Christian apologetics
which argued that certain pagan texts contained vestiges of Christianity. The primary texts of
this tradition were ascribed to Hermes Trismegistus, Orpheus and Pythagoras and the tradition is

referred to variously as Hermetism or prisca theologia (Ancient Theology)”.”

On the other hand, Oedipus, who solved the famous Sphinx’s riddle, is associated with two Chinese
rulers at PD, p. XVIII and LIX, who are therefore regarded as Aedipi.

Lineolis et quidem paucis tota res constat: Nos eas proxime hic depingemus, unaque declarabi-
mus, quoties et quomodo variatae figuras novas, et quasi nova rerum significata conficiant. An-
nis mille et octingentis Monarchia steterat, cum tandem Oedipus apparuit, Regulus, inquam,
Ven vam: hic lineolis octo octies inter se mutuo commutatis conatus est, octo rerum principa-
lium mutuas vicissitudines exponere.

“Everything in the world is classified according to a set of drawings of short lines. We shall
draw these lines below and also demonstrate how they form every day new figures with almost
new significations. The monarchy had stood for one thousand eight hundred years when at last a
kind of Oedipus appeared: the minor king Wen Wang came to explain the permutations of the
eight principles by combining and recombining the eight trigrams (groups of three lines) eight
times.”

PD, p. XVIII; transl. Meynard (2011), 101.

23 Cf. von Collani (1990), 41-42: “Ph. Couplet cites several times Aurelius Augustine (354-430), Jerome (347-420),
Thomas Aquinas (1225-1274) and finally relatively often the early Latin Father Lactantius (ca. 250/260—-after 317). Al-
though not precisely stated, it is easily seen that Ph. Couplet takes the quotations from the opus maximum by Lactantius
De divinis institutionibus libri VII. Lactantius regards the true religion being supported by the revelations of paganism,
for instance by the prophecies of the sibyls and Hermes Trismegistos, who predicted the future true Redeemer”.

24 Also St. Paul and Thomas Aquinas (2 occurrences respectively) as well as Basil of Caesarea, John the Evangelist, John
Chrysostom (1 occurrence respectively) are included in this category.

25 Mungello (1985), 136-137.
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Ye kim, sive eum qui de mutationibus inscribitur, quippe cuius author est idem qui gentis Sini-
cae Fundator Fo hi. Recte tu quidem: At, amabo te, quid tandem libri fuit, cuius Authorem Fo hi
praedicas? Figurae aenigmaticae quatuor et sexaginta, sive lineolae 384 partim continuae par-
tim interruptae et praeterea nihil. Bene habet. At si aenigmaticae, ergo perobscurae; si tam ob-
scurae, ergo aedipo fuit opus qui lucem afferret. [...] Aedipi fuerunt magnus ille Princeps et
quasi conditor Cheu Familiae tertiae Imperialis Ven vam dictus, nec non eiusdem filius Cheu
cum. Hi solverunt aenigma, et figuras interpretati sunt.

“It is entitled the Yijing, or the Book of Changes, written by Fuxi, the Founder of the Chinese
race. You may well ask: ‘But, do tell, what is in this book whose author you claim to be Fuxi? It
is nothing more than sixty-four mysterious figures, or 384 lines, some being continuous, others
broken’. That is all very well. But these figures are mysterious to the point of being utterly ob-
scure, so obscure that it would take another Oedipus to elucidate them. [...] Wen Wang, this
great Prince who can almost be considered the founder of the Third Dynasty Zhou, and his son
Zhou Gong, were the true Oedipuses, in that they solved the riddle and interpreted the figures.”
PD, p. LIX; transl. Meynard (2011), 163—164.

It is also interesting to observe that Sinicus noster Epictetus corresponds to Confucius at PD, pp. XIII-
XIV.* In this case, a Greek name conveys a Chinese one, so as to emphasize analogies between two
philosophical traditions which actually diverged from a chronological and geographical viewpoint.
Furthermore, Confucius as Sinicus Epictetus is compared to Socrates, Plato, Seneca, and Plutarch, who
are cited in the plural form (et vero in Europa illa, ubi iam Socrates, et Platones, ubi Senecae,
Plutarchi prope viluerunt, an speremus fieri posse ut plausum referat Sinicus noster Epictetus?). This
can be regarded not only as a simple literary embellishment, but also as a rhetorical strategy to empha-
size the relevance of their spread across Europe.”” By the same token, the famous Athenian legislator
Solon is compared to the ancient legendary Chinese rulers Yao and Shun. For this reason he is men-
tioned in the plural form: illi [...] veri Solones gentis Sinicae (PD, p. XV).

4. Annotating Personal Names in the EP and PD. Some Final Re-
marks

Although only a part of the CSP has been analyzed, the annotation and extraction of PPNs may be a
useful instrument for more detailed analyses in Jesuit Latin texts. As for Graeco-Hellenistic and Ro-
man personal names, to which particular attention has been paid, it is true that they are a minority
compared to Eastern names. However, it is equally true that, by combining digital tools with tradi-
tional methods of analysis, it was possible to reflect on these names in a de-contextualized form and,
at the same time, to analyze them further in specific passages, by creating interesting intersections of
linguistic, literary, and thematic viewpoints. In other words, close and distant reading appeared com-
plementary both to carry out a manual annotation of names and to analyze an amount of data from a
comparative perspective in terms of referents and occurrences.”

26 On Sinicus Epictetus cf. Tommasi (2020), 80.

27 Consequently, for consistency with this passage, I also included the occurrence Platones (PD, p. LVIIL: Platones subinde
aliquos audire te credas, aliosve Philosophos haudquaquam male sentientes de Deo).

28 Cf. supra, §3.
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In this sense, two main patterns of citation of these Graeco-Hellenistic and Roman personal names
emerged as basically functional to:

1. compare Western and Eastern intellectual figures (Solon, Orpheus, Oedipus), at times by re-
sorting to a ‘catalogue’, as is the case with PD, p. LXXVII, which relates to “the early
knowledge and worship of God”*’: apud Graecos Socrates, Pythagoras, Plato, Epictetus; et
apud Latinos, Varro, Tullius, Seneca aliique Philosophi de Deo multa recte senserunt, atque
scripserunt.

2. introduce a source, especially by reporting quotations or other authors’ thought, as is the
case with Cicero at PD, p. LXXXIX, where the phrase quot enim, teste Tullio, hominum lin-
guae, tot nomina Deorum derived from Cicero’s De natura deorum (1,84)* or, to give an-
other example, with Lactantius.”'

To conclude, among some future prospects, we would especially like to focus on collecting more data,
by extending the analysis to the entire CSP, in order to understand fully how these digital techniques
can contribute to building a bridge between Eastern and Western cultures in the same way as Latin
used to be considered a vehicular language by Jesuit Fathers.

29 Meynard (2011), 183.
30 Cf Della Calce (2024), 290-292.

31 Cf. e.g. PD,p. LVIIL: et quemadmodum Lactantius dicebat a nullo Ciceronem, quam ab ipso Cicerone vehementius pos-
se refutari, ita nec hos novatores a nullis certius, quam a seipsis refutari posse; PD, p. LXXXIII: et de illis quidem
aliarum gentium superstitionibus, deque ipsarum prisca religione constat ex primis litterarum cuiusque gentis monu-
mentis ex Orpheo, inquam, et primis Poétarum Hesiodo, Homero, et c. qui et ipsi (uti idem Lactantius ait) multo ante na-
tum Philosophiae nomen fuerunt, et habiti sunt sapientes, et tamen tam inepta de Deo Deorumque generationibus fig-
menta et fabulas protulerunt.
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