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Coptic Scriptorium

• A collaborative, digital project for Coptic research offering:

– Richly annotated, searchable Coptic corpora

– Natural language processing tools:
• Automatic segmentation

• Grammatical analysis (identify verbs, their subject nouns, morphology…)

• Entity recognition and linking (find mentions of John the Baptist…)

• Manuscript lacuna reconstruction

– The Coptic Dictionary Online 
(collaboration with TLA/DDGLC and others)

– And more!
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Plan

• Reading Coptic texts – the CTS repository

• Using the Coptic Dictionary Online (CDO)

• Linguistic search: ANNIS, parts of speech and syntax trees

• Coptic Natural Language Processing service (Coptic-NLP)

• Lacuna reconstruction tool (experimental)

• Machine readable data (formats on GitHub)

A. Zeldes & C. T. Schroeder
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Data – Coptic Scriptorium

• We now have over 75 works with over 2.4M analyzed words!

• More than a decade of data collection & annotation – ongoing 
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What kind of works do we have?

• Sermons: Shenoute's Abraham our Father

– "As for us, brethren, let us live by the truth so that we are upstanding in all our 
works, and so that the prophets, apostles and all the saints might dwell among us, ..."

• Letters: Besa’s Letter to Aphthonia

– ".. you sent to your father and mother: 'they fought with me,' or 'they abused me'. 
It's you lying, as they didn't fight with you nor did they abuse you… "

• Apophthegmata Patrum (sayings of the desert fathers)

– "They said about the blessed Sarah the virgin that she spent sixty years living at the 
top of the river and she never set foot outside to see the river."

• Bible, saints' lives, letters, documentary material… 
and many other works, all freely available and searchable

Want to read these in 
Coptic?

https://copticscriptorium.org
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Coptic Scriptorium repository (CTS)

• Reading texts in different visualizations

– Normalized

– Analytic

– Diplomatic (where available)

– Dictionary links

• Searching

– Basic text search

– Metadata search

– Search by entity

A. Zeldes & C. T. Schroeder
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Coptic Scriptorium repository (CTS)
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Coptic Dictionary Online

• Basic search

• Advanced search:
– Search by definition (trilingual)

– Part of speech and dialect

– Quick search

• Detailed information
– Frequency information

– Linking to other dictionaries

– Collocation analysis

– Example usage and entity matching

– Network graphs
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Coptic Dictionary Online
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Coptic Dictionary Online

A. Zeldes & C. T. Schroeder

Coptic Scriptorium tutorial

https://coptic-dictionary.org/

• Quick search:

– Enter a Coptic word

– Definition word (English/French/German)

– TLA ID (C3815)

– Regular expression: ⲙⲛⲧ.*

– Any combination

https://coptic-dictionary.org/


Coptic Dictionary Online
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Coptic Dictionary Online
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Coptic Dictionary Online
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ANNIS – linguistic searches

• Words and word sequences

• Part of speech tags

• Manuscript properties

• Metadata

• Syntax trees and functions

• Entity types and named entity identities

• Quantitative breakdowns and export

➢Tutorial cheat sheet: https://copticscriptorium.org/ANNIS_tutorial
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Annotations: The grid-based model
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Annotations: keys, values, regular expressions

Query Result

norm="ⲧⲉⲓ" standard word form

orig="ⲧⲉⲉⲓ" form as spelled in manuscript

lemma="ⲡⲉⲓ" dictionary entry

norm=/.*ⲟⲥ/ form ends in -ⲟⲥ

lang item with a language annotation (Greek, Latin, Hebrew, etc.)

lang="Greek" exactly all Greek origin terms

pos="V" _o_ lang="Greek" a verb overlapping Greek material (part or all of word)

pos="VSTAT" all stative verbs

pos=/V.*/ any kind of verb

pos=/CCIRC|CFOC/ a circumstantial or a focalizing converter

morph="ⲙⲛⲧ" part of a compound unit

norm_group="ⲙⲡⲉⲭⲣⲓⲥⲧⲟⲥ" whole bound group

orig_group="ⲙⲡ̇ⲉⲭ︦ⲥ︦" whole group as spelled

norm="ⲧⲉⲓ" standard form

A. Zeldes & C. T. Schroeder
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The POS tag set 1/2
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➢ And subtypes: APST, ANEGPST, AAOR… N, NPROP CCIRC, CFOC, …

Tag Name Examples

A.* Auxiliary ⲁ[ϥ], ⲙⲉ[ϥ], ⲧⲣⲉ[ϥ], ...

ADV Adverb ⲉⲃⲟⲗ, ⲟⲛ, ⲡⲱⲥ

ART Article ⲡ(ⲉ), ⲧ(ⲉ), ⲛ(ⲉ), ϩⲉⲛ, ⲕⲉ

C.* Converter ⲉ, ⲉⲧⲉ, ⲛⲉ, ...

CONJ Conjunction ⲁⲩⲱ, ϫⲉ, ⲏ, ⲙⲏ, ⲉⲓⲧⲉ, ...

COP Copula ⲡⲉ/ⲧⲉ/ⲛⲉ

EXIST Existential/possessive ⲟⲩⲛ/ⲙⲛ

FM Foreign material ⲡⲁⲣⲁ ⲧⲟⲩⲧⲟ

FUT Future ⲛⲁ

IMOD Inflected modifier ⲧⲏⲣ[ϥ], ϩⲱⲱ[ⲧ], ...

N.* Noun ⲁⲑⲏⲧ, ⲣⲱⲙⲉ, ⲁⲣⲭⲏ, ...

NEG Negation ⲛ, ⲁⲛ, ⲧⲙ[ⲥⲱⲧⲙ]

NUM Numeral ⲟⲩⲁ, ⲥⲛⲁⲩ, ...



➢ And subtypes: PPERS, PPERO, PPERI V, VSTAT, VIMP
➢ Where necessary we have fused tags: 

➢ ⲧⲟⲟⲧϥ “his hand” = two words, two tags: N PPERO
➢ ⲧⲟⲟⲧ “my hand” = one word, tag: N_PPERO

The POS tag set 2/2

Tag Name Examples

PDEM Pronoun, demonstrative ⲡⲉⲓ/ⲡⲁⲓ, ⲧⲉⲓ/ⲧⲁⲓ, ⲛⲉⲓ/ⲛⲁⲓ

PINT Pronoun, interrogative ⲟⲩ, ⲛⲓⲙ

PPER.* Pronoun, personal ϥ,ⲥ,ⲓ,ϯ,ⲛ,ⲁⲛⲟⲕ,ⲁⲛⲅ ̄,...

PPOS Pronoun, possessive ⲡⲉϥ,ⲧⲉⲧⲛ ̄,ⲡⲟⲩ,ⲡⲁ,ⲡⲱⲓ,...

PREP Preposition ⲉⲧⲃⲉ, ϩⲛ ̄, ⲛ, ⲙ̄ⲙⲟ[ϥ], ...

PTC Particle ⲇⲉ, ⲛ ̄ϭⲓ, ...

PUNCT Punctuation . , · ...

UNKNOWN Unknown, lacuna ⲃ_ _ _, _ _ⲟⲥ, _ _ _, ...

V.* Verb ⲥⲱⲧⲙ, ⲥⲱⲧⲡ, ⲥⲟⲧⲡ, ⲉⲓⲣⲉ, ⲟ, ⲁⲣⲓ, ...

VBD Verboid ⲛⲁⲛⲟⲩ[ϥ], ⲡⲉϫⲁ[ϥ], ⲡⲉϫⲉ,...

A. Zeldes & C. T. Schroeder
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Multiple words

Query Result

norm="ⲛϭⲓ" . norm="ⲧ" ⲛϭⲓ followed by feminine article

lang="Greek" . lang="Greek" two adjacent Greek words

norm=/ⲛⲧⲟⲕ?/ .1,3 lemma="ⲡⲉ" ⲛⲧⲟ or ⲛⲧⲟⲕ followed by lemma ⲡⲉ within 3 tokens

lemma="ⲁⲩⲱ" ^1,5 lemma="ⲟⲛ" ⲁⲩⲱ and ⲟⲛ within 5 tokens (any direction)

pos="N" . pos="PPERO" noun followed by clitic pronoun

norm="ⲁ" . norm="ϥ" . norm="ⲥⲱⲧⲙ" the sequence ⲁ-ϥ-ⲥⲱⲧⲙ

lemma="ⲟⲩ" . norm="ⲉⲃⲟⲗ" . lemma="ϩⲛ" ⲟⲩ-ⲉⲃⲟⲗ followed by lemma ϩⲛ

norm="ⲣ" . lemma="ⲡ" . pos="N" ⲣ, definite article, noun (ⲣⲡⲙⲉⲉⲩⲉ...)

norm="ⲉ" . pos="V" . pos="PPERO" to-infinitive followed by clitic pronoun

A. Zeldes & C. T. Schroeder

Coptic Scriptorium tutorial



Syntactic structure – Universal Dependencies
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Syntactic queries
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• See the cheat sheet for the complete list of syntactic function 
labels! 

Query Result

func="obj" direct object of a verb

func="vocative" vocative appellation

func=/.subj/ any kind of subject (nominal or clause)

lemma="ϯ" ->dep func="obj" the verb ϯ and the object it governs

pos="V" ->dep func="dislocated" & #2 .* #1 verb with preceding dislocated participant

entity="person" ->head pos="NPROP" person entity headed by a proper noun



Metadata

Search by MS:

• norm="ϣⲉⲉⲣⲉ" & 
meta::msName="MONB.YA"

• norm="ϣⲉⲉⲣⲉ" 
& meta::msName=/MONB.*/

A. Zeldes & C. T. Schroeder
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Aggregate statistics
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Coptic NLP

• Automatic word segmentation

• Part of speech tagging

• Entity recognition

• Syntax parsing
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Coptic NLP
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Coptic NLP
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Lacuna reconstruction (experimental)

• Reconstructing individual letters

• Top-K candidates

• Ranking proposed candidates

• Comparing models

➢More details in the paper:
https://aclanthology.org/2024.ml4al-1.8/
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Machine Readable Data (GitHub)

• Downloading datasets

• Overview of formats

– TEI XML

– TT SGML

– CoNLLU

– ANNIS & PAULA

A. Zeldes & C. T. Schroeder
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Thanks to our team, our supporters and you!

• Coptic Scriptorium PIs:
– Amir Zeldes, Georgetown University
– Caroline T. Schroeder, University of Oklahoma

• DH Specialist
– Nicholas Wagner

• Senior Editors & Consultants:
– Rebecca Krawiec, Canisius University
– Christine Luckritz-Marquis, Union Presbyterian Seminary
– Hany Takla, St. Shenouda Society
– Nina Speransky, Hebrew University of Jerusalem
– And many more volunteers! (https://copticscriptorium.org/about) 

➢We thank the St. Shenouda Society for their generous support!
➢Support us at: https://copticscriptorium.org/donate
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