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Abstract

This study explores the application of Coptic

Wordnet to intertextuality studies in Coptic lit­

erature, focusing on works of the 4th/5th cen­

tury Egyptian abbots Shenoute and Besa, and

on the Bible in Coptic. Using the semantic

relations captured in Coptic Wordnet, we en­

hance the automatic detection of text reuse, in­

cluding quotations, allusions, and paraphrases.

Our findings demonstrate that incorporating

Coptic Wordnet data enables the identification

of previously undetected intertextual relation­

ships, providing a more comprehensive under­

standing of the interconnected nature of Cop­

tic texts. This research highlights the potential

of wordnets in tracing the traveling of words,

phrases, and concepts from authoritative texts

into the wider language, offering new insights

into the linguistic and conceptual landscape of

Coptic­speaking Egyptian Christianity in Late

Antiquity.

1 Introduction

Intertextuality studies in the Coptic literature have

traditionally relied on manual analysis and expert

knowledge to identify text reuse. However, the

advent of digital tools and resources has opened

up new possibilities for automating and enhanc­

ing this process. This study explores the applica­

tion of Coptic Wordnet to intertextuality studies,

focusing on works of the 4th/5th century Egyp­

tian abbots Shenoute and Besa, and on the Bible

in Coptic. Coptic Wordnet, a lexical database

that captures semantic relations beyond direct syn­

onymity between Coptic words, serves as a pow­

erful tool to improve automatic detection of text

reuse. By leveraging this resource, we aim to un­

cover not only verbatim quotations but also more

subtle forms of intertextuality, such as allusions

and paraphrases.

The significance of this research lies in its poten­

tial to enhance our understanding of the intertex­

tual relationships within Coptic literature, provide

insights into the transmission of religious and cul­

tural concepts in Late Antique Egypt, and demon­

strate the value of computational approaches in

the study of ancient languages and literatures.

Through this work, we seek to bridge the gap be­

tween traditional philologicalmethods andmodern

computational techniques, offering new perspec­

tives on the rich tapestry of Coptic literary produc­

tion.

2 Background

2.1 Intertextuality in Coptic Literature

Coptic literature, particularly the works of promi­

nent monastic leaders like Shenoute (4­­5th cen­

tury) and Besa (5th century), is characterized by its

rich intertextual relationships with the Bible and

other authoritative texts by patristic authors such

as Athansius, or earlier monastic writings. These

connections offer valuable insights into the reli­

gious, cultural, and linguistic landscape of Coptic­

speaking Egyptian Christianity in Late Antiquity.

Intertextuality in Coptic literature manifests itself

in various forms, including direct quotations, al­

lusions, paraphrases, thematic parallels, and struc­

tural echoes.

Previous studies, such as Karl Heinz Kuhn's

work on Besa's Letters and Sermons (Kuhn, 1956),

have provided attestations of these intertextual re­

lationships. However, the manual nature of these

studies limits their scalability and the ability to un­

cover more subtle forms of text reuse. Our ap­

proach aims to complement and extend these tra­

ditional methods by applying computational tech­

niques to awider corpus of texts, potentially reveal­

ing patterns and connections that might otherwise

remain hidden.

2.2 The Coptic Language

Coptic, the final stage of the Egyptian language,

has a recorded history spanning over 5,000 years.
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Written in a script derived from the Greek alphabet

supplemented with characters fromDemotic Egyp­

tian, Coptic was primarily used from the 2nd to

the 14th centuries CE. It served as the language of

Christian Egypt during the Roman, Byzantine, and

early Islamic periods, playing a crucial role in the

preservation and transmission of early Christian lit­

erature.

The Coptic language is characterized by several

key features that make it both fascinating and chal­

lenging to study. It comprises multiple dialects,

with Sahidic being the main literary dialect in the

first millennium CE and the focus of the Coptic

Wordnet. Coptic's morphology is primarily agglu­

tinative, with some fusional features, allowing for

complex word formations. Its lexicon is a rich

blend of native Egyptian words and Greek loan­

words, reflecting the cultural and linguistic interac­

tions between Greeks and Egyptians starting with

the conquest of the country byAlexander the Great

in 332 BCE. The verbal system is particularly com­

plex, with numerous tenses, aspects, andmoods ex­

pressed through a combination of auxiliaries and

affixes. Syntactically, Coptic employs a system of

bound groups1 and converbs, which can pose chal­

lenges for automatic analysis and translation.

Understanding these linguistic features is cru­

cial for developing effective tools and resources

for Coptic language processing, including the con­

struction and application of Coptic Wordnet. Our

work takes into account these unique characteris­

tics of Coptic to ensure that our computational ap­

proaches are sensitive to the language's specific

structures and nuances.

2.3 Coptic Wordnet

CopticWordnet (Slaughter et al., 2019) is a lexical

database that organizes Coptic words into synsets

(synonym sets) and captures various semantic rela­

tions between them. It is part of the larger family of

Wordnets, which originated with the development

of PrincetonWordnet for English in the mid­1980s.

The core structure of Coptic Wordnet comprises

synsets, senses, as well as semantic relations es­

tablished by the Princeton Wordnet. This rich se­

mantic network enables the identification of con­

ceptual connections beyond simple synonymity re­

1A Coptic bound group is a sequence of morphs, likely
connected by a shared stress, that consists of structural ele­
ments with grammatical meaning and lexical elements, and
the order of constituents within the group is fixed based on
dependency classes Layton, 2011, 22­­27, Haspelmath, 2014,
123­­126.

lations, making it a valuable resource for intertex­

tuality studies.

The development of Coptic Wordnet represents

a significant step forward in the digital humani­

ties approach to Coptic studies. By providing a

structured representation of the Coptic lexicon and

its semantic relationships, it opens up new possi­

bilities for computational analysis of Coptic texts.

This resource not only aids in the automatic detec­

tion of intertextuality but also serves as a valuable

tool for linguists, historians, and scholars of early

Christianity studying the Coptic language and its

literature.

2.3.1 Construction of Coptic Wordnet

A team of Coptologists and computer scientists

built Coptic Wordnet automatically and evaluated

it manually. Its construction was a complex pro­

cess that drew upon multiple data sources and lin­

guistic resources, leveraging them through an algo­

rithm based on multilingual sense intersection.

It used lemma alignments from three primary

sources: the Coptic Dictionary Online (CDO)

(Feder et al., 2018), the MySQL version of Crum's

Coptic Dictionary (Crum, 1939) in Milan Kon­

vicka's Marcion Software,2 and the Database

and Dictionary of Greek Loan Words in Coptic

(DDGLC).3 These sources provided a rich foun­

dation of Coptic words with translations in multi­

ple languages, including English, French, German,

Czech, and Greek.

The construction of the Coptic Wordnet fol­

lowed the ‘expand’approach, using other wordnets

as a foundation for its structure. These wordnets in­

cluded the Princeton Wordnet (English; Fellbaum,

2017), GermaNet and Odenet (German; Hamp and

Feldweg, 1997; Siegel and Bond, 2021), WOLF

(French; Sagot and Fišer, 2008), Greek Wordnet

(Bizzoni et al., 2014),Ancient GreekWordnet (Biz­

zoni et al., 2014) and Czech Wordnet (Pala and

Smrž, 2004).

This automated process was followed by a man­

ual evaluation phase, where Coptic scholars re­

viewed a sample of the automatically generated

senses to assess accuracy and refine the results.

Based on this evaluation, the Coptic Wordnet has

data distributed over four levels of confidence,

based on the number of interesected language dur­

2http://marcion.sourceforge.net/ (accessed Oc­
tober 16, 2024)

3https://www.geschkult.fu-berlin.de/en/e/
ddglc/index.html (accessed October 16, 2024)
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ing its construction phase (for more details, see

Slaughter et al., 2019). For this expriment, we used

the wordnet as a whole (i.e. without filtering by

levels of confidence). The size of the CopticWord­

net used for this experiment can be see in Table 1.

POS No. synsets No. senses

nouns 13,904 97,527

verbs 7,491 92,019

adjectives 3,488 20,723

satellite adj 229 587

adverbs 737 7,373

non­referential 22 448

Total 25,871 218,677

Table 1: CopticWordnet Coverage (taken from: Slaugh­

ter et al., 2019)

3 Methodology

Our approach combines the text reuse detection ca­

pabilities of the text reuse detection tool TRACER

(see 3.1) with the semantic richness of Coptic

Wordnet to enhance the identification of intertex­

tual relationships in Coptic literature. This integra­

tion allows us to move beyond simple stringmatch­

ing and consider the semantic context and relation­

ships between words, thereby improving our abil­

ity to detect non­verbatim text reuse.

3.1 Text Reuse Detection with TRACER

TRACER, developed by the eTRAP research

group at theUniversity of Göttingen (Büchler et al.,

2018; Büchler et al., 2014), is a versatile tool

for detecting text reuse. Its workflow consists of

text preprocessing, feature selection, link genera­

tion, scoring, and post­processing steps. While ef­

fective at identifying verbatim quotations and id­

iomatic expressions, TRACER initially struggled

with more subtle forms of intertextuality (Büch­

ler, 2013). This limitation prompted us to explore

ways to enhance its capabilities through the inte­

gration of semantic information fromCopticWord­

net.

3.2 Integration of Coptic Wordnet

To address the limitations of purely lexical match­

ing, we integrated CopticWordnet into TRACER's

workflow. TRACER relies on word­to­word map­

pings to find text reuse. We used the Coptic Word­

net to create these mappings in several steps. We

started by collecting standard synonymity map­

pings based on synsets. We then expanded these

word sets based on the semantic relations captured

in the Wordnet including hypernymy/hyponymy,

and co­hyponymy. Details on the generation of

word pairings are provided below, for each seman­

tic relation:

• Synonymy: All senses belonging to a synset

were paired with all other senses belonging to

the same synset.

• Hypernymy/hyponymy: All senses belong­

ing to a synset were paired with all senses be­

longing to its hypernyms/hyponyms (multiple

inheritance allowed); Hypernym/hyponym

chains were limited to 12 levels of recursion.

This creates mappings of the type “dog↔ an­

imal” (and vice versa).

• Co­hyponymy: All senses belonging to a

synset were paired with all senses belonging

to hyponym of the first synset's hypernym.

Hypernym chains were limited to 3 level of

recursion. This creates mappings of the type

“dog ↔ cat” (and vice versa), because both

share a hypernym.

This greatly expanded semantically related

words incorporated into TRACER's feature selec­

tion process. Asummary of the number of relations

extracted can be see in Table 2.

Relation No. pairs

synonymy 4,103,650

hypernymy 9,797,575

hyponymy 9,867,688

cohyponymy 164,789,665

Total 188,558,578

Table 2: Lexical pairs provided to TRACER

TRACER's similarity calculation algorithm was

adjusted to consider these semantic relationships

when comparing text segments. This allowed us

to detect potential text reuse even when the exact

wording differed, as long as the concepts expressed

were semantically related. Finally, we adjusted the

thresholds for identifying potential text reuse to ac­

commodate this expanded feature set, striking a

balance between sensitivity and precision in our de­

tection of intertextual relationships.



4 Results and Discussion

4.1 Improved Intertextual Detection

Previously, TRACER had been employed to de­

tect text reuse from the Psalms in works of the

two monastic authors mentioned above: Shenoute

and Besa (Miyagawa, 2022). The choice had fo­

cused on Shenoute's Canon 6, a collection of writ­

ings on monastic discipline, and Besa's letters to

monks and nuns, because these works exist in dig­

ital editions. The size of the corpora are follows:

Shenoute, Canon 6 (49,412 words), Besa, Letters

and Sermons (60,628 words), and the Sahidic Cop­

tic translation of the Psalms (104,815 words).4

The integration of Coptic Wordnet with

TRACER significantly enhanced our ability to

detect non­verbatim text reuse. Table 3 shows

the number of text reuse candidates generated

by TRACER with and without the use of Coptic

Wordnet (CWN) for various works.

With CWN?

Work No Yes

Besa

Letters and Sermons 629 42,542

Shenoute, Canon 6 works

He Who Sits Upon His Throne 84 5,535

Remember, O Brethren 31 2,582

I Am Not Obliged 207 11,293

Is It Not Written 98 8,235

People Have Not Understood 3 115

Table 3: TRACER's Text Reuse Candidates between

Shenoute/Besa's Works and Psalms

As evident in Table 3, the use of Coptic Word­

net dramatically increased the number of candidate

text reuse identified by TRACER. For instance, in

Besa's Letters and Sermons, the number of can­

didates increased from 629 to 42,542 when using

CWN.

Our analysis of the works of Shenoute's Canon

6 and Besa's Letters and Sermons, and the Sahidic

Coptic translation of the Psalms revealed a rich

tapestry of intertextual relationships that had pre­

viously gone unnoticed.

For this paper, our evaluation focused on the can­

didates generated for Psalm 1:1 in Besa's Letters

4The corpora were processed using the Coptic NLP Ser­
vice (available at https://tools.copticscriptorium.
org/coptic-nlp/, accessed October 18, 2024). For our
analysis, we utilized the “word” unit as defined by this tool.

and Sermons. We identified 18 possible text reuses

out of 82 candidates. These allusions were not di­

rect quotations, but rather semantic echoes that our

enhanced system was able to capture through the

recognition of related concepts and themes. Check­

ing candidates of text­reuse is time­consuming and

requires a high level of expertise. For this same

reason, there is no gold standard against which we

can evaluate our results. Regardless, in our expert

point of view, we deem our work of great value to

support the detection of text reuse.

In Shenoute's works, we discovered semantic

clusters that shed light on the author's concep­

tual framework. For example, we found that the

concept of “righteousness / justice” (ⲇⲓⲕⲁⲓⲟⲥⲩⲛⲏ

dikaiosunê was frequently associated with related

ideas such as “judgement” (ϩⲁⲡ hap or ⲕⲣⲓⲥⲓⲥ kri­

sis) and “truth” (ⲙⲛⲧⲙⲉ mntme). This clustering

of concepts provides insights into Shenoute's theo­

logical and ethical thinking, revealing patterns that

might not be immediately apparent through tradi­

tional close reading methods.

4.2 Discussion and Limitations

The construction and application of Coptic Word­

net revealed several challenges specific to work­

ing with ancient languages. The limited textual

evidence available for Coptic means that certain

word senses or usage patterns are difficult to verify.

By using an automatically created resource, such

as the Coptic Wordnet, we are also constrained by

the limitations of this resource. We know, for ex­

ample, that many of the pairings used in this study

are of low confidence. This means that other pa­

rameters, such as TRACER's sensibility, had to be

tuned to filter out many other potentially interest­

ing instances. We understand the value that human

curation would bring to the Coptic Wordnet. But,

at the same time, the lack of Coptic native speak­

ers eliminates the possibility of intuition­based ver­

ification, a method often employed in developing

Wordnets for modern languages.

One problem that most certainly arises from

the automatic methods used to create the Coptic

Wordnet is the challenge of capturing diachronic

changes in wordmeanings over the many centuries

of Coptic's use. Another problem posed by the cur­

rent version of the Coptic Wordnet is the cultural

and conceptual gaps between the ancient Coptic­

speaking world and our modern context assumed

by most wordnets. Many concepts in Coptic texts

are deeply rooted in ancient Egyptian, Hellenis­

https://tools.copticscriptorium.org/coptic-nlp/
https://tools.copticscriptorium.org/coptic-nlp/


tic, and early Christian cultures, making them dif­

ficult to map onto modern conceptual frameworks.

We had to contend with dialectal variations within

Coptic, although our current focus on Sahidic Cop­

tic mitigated this issue to some extent.

4.3 Future Work

Looking to the future, we have identified several

key areas for improvement and expansion of our

work. Refinement of CopticWordnet throughman­

ual curation and expansion will be a priority, as

will enhancing our text reuse detection methods

using more advanced NLP techniques. We plan

to develop a larger, manually annotated corpus of

Coptic texts, which will provide valuable training

data formachine learning approaches and allow for

more robust evaluation of our methods.

Generating and comparing different types of

word­to­word mappings would be important to ex­

plore in future experiments. This could be done,

for example, by filtering mappings by confidence

level (which would likely generate much fewer

but higher quality candidates of text reuse). It

would also be worth exploring how different meth­

ods or thresholds for hypernym/hyponym recur­

sion would affect TRACER's performance. For

this experiment, we opted for a broad coverage (up

to 12 levels of recursion) ­­ which should help de­

tect less literal instances of text reuse ­­ such as

allusions and paraphrases. However, this comes

with the cost of generating many spurious text

reuse candidates.

Another exciting avenue for future research

would be exploring cross­linguistic intertextual re­

lationships, particularly between Coptic and con­

temporaneous languages like Greek and Syriac.

This comparative approach could shed light on the

transmission and adaptation of ideas across linguis­

tic and cultural boundaries in the Late Antique

world.

Finally, we aim to integrate our work with other

digital humanities resources, creating a more com­

prehensive ecosystem of tools and data for Coptic

studies. This integration will not only enhance the

utility of Coptic Wordnet but also contribute to the

broader goal of making Coptic literature more ac­

cessible to researchers and the public alike.

5 Conclusion

This research demonstrates the potential of apply­

ing Coptic Wordnet to intertextuality studies in

Coptic literature. By integrating semantic rela­

tions fromCopticWordnet into text reuse detection

tools, we have significantly enhanced our ability

to identify and analyze intertextual relationships

in Coptic texts. This approach not only advances

our understanding of Coptic literature but also pro­

vides a model for similar studies in other ancient

languages, showcasing the value of digital human­

ities approaches in classical and religious studies.

Our work bridges the gap between traditional

philological methods and modern computational

techniques, offering new perspectives on the rich

tapestry of Coptic literary production. As we con­

tinue to refine ourmethods and expand the scope of

our research, we anticipate that this approach will

yield further insights into the interconnected nature

of ancient texts and the transmission of ideas in the

early Christian world. The development and appli­

cation of Coptic Wordnet represents a significant

step forward in the digital study of Coptic, opening

up new possibilities for research and analysis. As

we move forward, we hope that this work will not

only contribute to Coptic studies but also inspire

similar efforts in other areas of historical linguis­

tics and digital humanities.
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