New digital tools for the study of Greek papyri

Currently developed by the Grupo de Lingiiistica Griega (ILC, CCHS, CSIC)

Callimachus is an automated regest of publzsbed papyrz and ostraka, ie. a processed \ J
extract of the formal contents of the text in the papyri hosted at the Papyri.info . 58
site. Additional information about the date, origin, material, etc., of the papyri

(from the HGYV database) is included in order to enrich the queries. Callimachus

contains data on both documentary and literary papyri. The /exica/ information

about the papyri is contained in the sibling Polyphemus database -

Callimachus contains three kinds of information:

a»The first type of information refers to several countable features of the fext, as it
was encoded by the Papyri.info project. For example, how many words, letters,
gaps, letters per line, scribal hands, etc. can be found inside every document. This
data was extracted during the parsing of the documents from the Integrating

Digital Papyrology Papyri.info Github repository.

2 The second type of information is an aufomated calculation of the state of the text
of the papyrus (Callimachus' number). In other words, how much (and how well)
the original text of the papyrus can be read in the edition used by Papyri.info.
'This calculation is prov1ded as two decimal numbers (CRN and CNN) from 0 to
1 (one means all the text is perfectly readable).

Callimachus Readability Number (CRIN) is a measure of
the readability 0f the part of the text that was edited

(up to which point the editor was able to read or
conjecture the papyrus’ text information).

"I.

Callimachus Conservation Number (CCN) is a measure
of the ste of conservation of the papyrus’ text.

‘ . #»'The third kind of data is ma1n1y data about the papyrus (or ostrakon) itself; as
" H | provided by the Papyri.info project: date, origin, material, content, etc. This

information comes from the metadata included in the XNIL documents or from o

the HGV database. LM AL

What is Callimachus for?

Callimachus can be used in papyrology research as well as in linguistics-related
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Madrid Ancient Greek
ordlist (l\/liGWL)

e Madrid Ancient Greek WordList (MAGWL) is a list of Ancient Greek words lemmatized, morphologically analysed, and glossed. It is mainly used to lemmatise and assign part-of-
speech (POS) tags, translation, etymological& word formation data, etc., to each word-form of a text or a list. Secondarily, it can be used in all kind of projects related with the Ancient

Greek world, scholarly or educational, as well as in linguistic and all kind of Digital Humanities projects.

e list contains more than 1,500,000 different forms of ancient Greek words (and variant spellmgs for words found in papyri) and about 4,000,000 different possible morphological analysis
8th century BC) to the 6th century AD.

or them. The words come from every kind of literary texts, in prose or verse, from Homer (¢

GWL are actually three interconnected lists:

1. Alist of 250,000+ lemmata (incl. proper names) with translation (glosses);
citation-form, POS tagging, etymology & word formation info.

2. An ever expanding list of POS-tagged lemmatised word forms.

3. A list of the c. 40,000 most frequent forms in Ancient Greek texts.
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in Herculaneum. In time, our treebank will cover all the edited papyri form Herculaneum. To do this, we use MAGWL
| then we proceed to manually annotate syntactically and semantlcally all the texts, using the computer editor Aristarchus (Riafio 2006).
| 'This annotation includes syntactic functions, some semantic functions, anaphora and morphological composmon It also records the precise preservatlon status of each
-, | letter of the text when it was edited (Whether the text is/ was clearly readable in the document, if the lecture is based on the remains of the letter, or if it is the editor's
. conjecture, etc.) The syntactic annotation is carried out using Immediate Constituent analysis. Finally we transform the text analysed employing such schema into two
| different treebanks: one that uses a Immediate Constituent description, and another one that results of a transformation into the Dependency Analysis principles using

* to provisionally annotate every word, and

“| a Stratified Dependency Analysis description, closely following PROIEL schema, compatible with the Universal Dependencies guidelines. (The syntactic tree
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Polyphemus is a a’az‘aéase of mo bo/agzca/ly annotated Greek papyri, ostraka, (%Téfﬁl‘l, etc.
(hence we'll use just "papyri"). The digital version of the papyri was originally encoded
o by the partners of the papyri. info project using EpiDoc, an adaptation of the TEI

 scheme for ancient documents.

All texts from the apyrz z?f 0 site are parsed by the Polyphemus engine. Actual words that
were read or phi olog1ca1 recovered by the editors are differentiated from letters that
can not be made part of a Word We try to identify the lemma, and assign a part-of-
speech (POS) tag and morphological parsing to each word. More than 98% of the

actual words can by lemmatized and assigned a full grammatical tag. All lemmatized
words are assigned a gloss by the Madrid Ancient Greek WordList .

Since the papyri.info collection of documents is in a permanent state of revision and
growth, we try to update our database on a fairly regular basis (at least four times a
year).

What is Polyphemus for?

Polyphemus can be used in papyrology or linguistically oriented research, as well as in
historical, sociological or anthropological projects. It has a clear pedagogical side apt
for educational projects that aim to discover the social, economical, intellectual and
even personal side of the people who wrote and read these ancient texts.

You can use Polyphemus to search for any word, combination of words, translation or
grammatical form present in any papyri contamed in the papyri.info database You
can combine any linguistic or grammatical parameter (lemma, POS-tag, translation)

with any non grammatical parameter used by the ~Callimachus database.

Soon you will be able to request from Polyphemus statistics on any query that returns
many results. These statistics provide information on chronological or geographical
variation with statistical weighted results.

Practical examples

You can use Polyphemus to know the exact place on the papyri of any given century,
or location, where any word appears. You can use it in order to know where any word
meaning "poison" or "fruit", or "slave", etc., appears in combination with any other
word, on any location, in documents made on any material...

Search for:
Translation = “poison”

Search for regularized lemma = “retpakioxiior”

YIRI0 TNE TONOWING Fesusts.
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Return examples | Reset

Prasentation

| Complemento="true" =

A. Immediate constituents have strzafum number.
B. Every word depending on the same head belongs to a different stratum.

C. An IICC is annotated with a syntactic tag whenever its function is not just
being the nucleus of the syntagm

D. If we call right branch the second branch of every IICC, the strarum
number is the number of right branches from the higher constituent where a
word appears as the nucleus of the syntagm to the lower constituent where its

- parent is the nucleus.

0 of words W of fetters ¥ of gaps  # of reconstructed words W of incomplete wards W of alternative readings 8 of rumerals W of expanded words
# of reconstructed words M of glyphs @ of handshilts # of figures & of hands # of milestones @ of letters per line. Average # of letters per line
Standard devistion of letters per line Median 0 of letters per line Variance ¥ of letters per line & complete iines (na gaps)

Pet of incomplete words  Pet of regulerized words  Pet of sliternative reasdingss Pt of expanded words  Pet. of reconstructed letters

3 How do we transform an Immedlate Constltuent treebank 1nto a Dependency
treebank?

A Constituent treebank can be partially converted into a dependency treebank
using a “stratified” approach:

WHERE LEMMA LIKE ‘tetpanoyihior’ ORDER BY NU_CENTURY
Number of papyri found: 173,
On display results 0 - 99
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¢ > 2,000,000 computer-generated forms
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adatoq 2 O MFATT daar-
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Grupo de Lingiiistica Griega carries out its research within the ILC (CCHS, CSIC) in various fields of Greek Linguistics: phonetics, morphology, syntax,

semantics, pragmatics, stylistics and stylometry, lexicography, etymology, etc.

Although we focus on Ancient Greek (from its origins up to the 6th century AD), we do not neglect later testimonies that may shed light on the different
phases of evolution of the best and most extensively documented language among those spoken today.

We consider of special relevance the combined study of literary and documentary sources, and the use of computational methods of exploitation and
consultation of Ancient Greek corpora and databases. We are also actively involved in projects for the creation and development of such textual resources.

‘The permanent members of the Grupo de Lingiiistica Griega are:

a José Antonio Berenguer Sinchez (Investigador Cientifico de OPIS).
#» Daniel Riafio Rufilanchas (Cientifico Titular).

Our research collaborators and predoctoral researchers include:

# Dra. Carmen Garcia Bueno: Mister en Letras digitales (UCM) (2021-2022).
2 Hugo Martin Isabel: Becario JAE Doc. (2020-2021).
@ Claudia Daniela Vega Medeiros: Becaria JAE Doc. (2020-2021).

2 Maria Belén Boned: Becaria JAE Doc. (2019-2020).

'The databases and the code used to create & publish them and other projects of the GLG have been sup/ported by projects FF12017-89110-P,

PGC2018-096171-B-C21 ( MCIN/ AEI/10.13039/501100011033) and PID2020-118094GB-100 (

CIN/AEI/ 10.13039/ 501100011033) from Spain's

Ministerio de Ciencia, Innovacién y Universidades.

GRUPO DE LINGUISTICA GRIEGA, ILC, CCHS, CSIC <https://glg.csic.es>
I1T Workshop INTELE. Madrid 13-14 de septiembre, 2022
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