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Aspects of study

Digital humanities and corpus linguistics study on Shenoute and Besa’s text reuses
(quotations, allusions, etc.) using a digital text reuse detection tool

 Formal characteristics of text reuses of Shenoute and Besa
« Alternation in quotations
« Quotation signals

« More unknown text reuses
« Evaluation of text reuse detection tool (TRACER)
« Contribution to Coptic Linguistics and Septuagint Studies

* Functions of the text reuses
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eTRAP (2015-2019) >

» electronic Text Reuse Acquisition Project (Pl: Marco Biichler)

* An Early Career Research Group funded by the German Federal Ministry of
Education and Research (BMBF)

* Producing the TRACER software for digital text reuse detection

% Bundesministerium
fur Bildung
TRAP und Forschung

Electronic Text Reuse Acquisition Project
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History of digital text reuse detection

« Data mining: 1980’s—

« Plagiarism checker: 1990’s—

» Tesserae (since 20006)

Tesserae

INTERTEXTUAL PHRASE MATCHING

. [ AR vakioNs| AROUT hbamRAS | DoV Ge G | T O hOwE |
« Text mining and NLP: late 1980°s-

Sortby target phrase -3’ and fomatas | html @ 'Chanqe Displav\

matched
target phrase source matches on score
a per em: s quam mpos
que datum scel animus populumque
lllllllllllllllll | conversum viscera Mok e passus dum deret multus, quli.2,
dextra cog acies ot ru foedere ::::‘m 'I;xth o::':‘lal “:: séhpen bellum, 10
regni certatum ncussi b is | fomes i q bellus,

otis co! v
commune nefas infestisque obvia signis signa
pares aquilas et pila minantia pilis

Coffee et al. (2012:3)

 Detects text reuses in Latin literature

« E.g., found 93 text reuses from Vergil’s Aeneid in Lucan's Civil War, including

46 unknown in previous studies (Coffee et al. 2012:401)
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Text reuse studies

A field of computational linguistics

Parallel texts

Syntactic Text Re-use Semantic Text Re-use

_ AN

Idiomatic Text Re-use@tion Edition Allusion Paraphrasing Ghostwriting Summarizing

AN

Idiom| [Winged Word| |Verbatim| |Near Verbatim| |Paraphrase| [Analogy| |Translation

Blichler (2013), Franzini et al. (2016), Miyagawa et al. (2020)

6
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TRACER

The latest computer program to detect text reuses =~ = it o

| Bundesministerium

« Developed by the eTRAP team, directed by Marco Blchler, and belonging to the
Institute of Computer Science (University of Gottingen)

« (Can automatically detect text reuses irrespective of how big the text corpus is

Pre-Processing Training Selection Linking Scoring Post-Processing
Lemma String- oy Omodp Dice Intention
Features ® e '

Detection
Case TTTT.\_,-7777|  Winnowing f j

S, Syntactic > w .
iacritics ® :
Features * :
pu .
o -\ l— - \ n >

Synonyms N
- P Semantic

Containment
Features o/ @ Fingerpnnt
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Shenoute, Canon 6

Attestation:
» 6 codices (siglum: MONB = Monastero
Bianco/White Monastery)
« MONB.XF, XL, XM, XV, YJ, YK (none complete)
« appr. 325 existing pages

Works (minimum of 5), incipits:
 He Who Sits upon His Throne
« Remember, O Brethren
* Is It Not Written
« Then Am | Not Obliged
* People Have Not Understood

Themes:
« Accusations against Shenoute of excessive
violence (and his defense)
« Shenoute’s iliness

. Shenoute
« Problems of the female community Relief, Bode Museum, Berlin

« Monastic rules ?



GEORG-AUGUST-UNIVERSITAT
=7 GOTTINGEN

Shenoute, Canon 6

185 (60.3%)

Cairo, Coptic Museum

Leiden, Rijksmuseum van
Oudheden

London, British Library
Naples, Biblioteca Nazionale
Paris, Bibliothéque Nationale

Vienna, Osterreichische
Nationalbibliothek

10
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Besa, Letters and Sermons (Codices A and B)

@ Leiden, Rijksmuseum van
Oudheden

@ London, British Library
@© Manchester, John Rylands Library

Michigan, University of Michigan
166 (51 .7%) Librargl y J

Naples, Biblioteca Nazionale

Paris, Bibliotheque Nationale

Vienna, Osterreichische
Nationalbibliothek

11
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Workflow of the project

a4 N
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Coptic Ocropy Pre-processing
OCR
~_Neural network
o Philologically
V|rtual. annotated
Manuscript XML
Roem \ Corpus
Unicode Manual
Converter Inputting
ASCI| texts

G

annotated

Coptic WordNet
Gottingen,
Oslo and Singapore

Cohyponym
Dictionary

XML
corpus

J

i

p
Tokenizer

~

& Lem-

matizer |

Text Reuse
Detection
by Tracer

{
|

Synonym
Dictionary

Processing

Post-processing

Visualization
" byTRAViz

Dot plot view
Parallel view
Alignment view

e Shenoute Canon 6 (MONB.XF, XM, XV, YJ, parts of YK, XL)

« Besa (MONB.BA, BB, some other codices)

12
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OCR with neural networks

» Lincke et al. (2019). “Optical Character Recognition for Coptic fonts: A multi-

source approach for scholarly editions.” In: Proceedings of DATeCH 2019.

 Miyagawa et al. (2019). “Optical character recognition of typeset Coptic text

with neural networks.” Digital Scholarship in the Humanities, VVolume 34.

D0x0 0000 0000 - 0000 000 000 00000 0000000 000000

ENX® NHTN NNAl -

AAAA NAT EIX® MMOOY NHTHN AY®W EITAMO

Team: Kirill Bulert, Eliese Sophia-Lincke, Marco Bichler, So Miyagawa

Coptic Cohyponym
POS tagger Dictionary
_ |
- Philologicall Linguistically
Virtual Text Reuse
X annotated annotated .
Manuscript XML XML Detection
y Room Corpus corpus by Tracer
400 T T T
Unicode Manual Tgkf:ﬁt_er S_yn_onym
Converter Inputting matizer Dictionary
ASCII texts
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Unicode converter

» Zeldes, Amir, Caroline Schroeder and So Miyagawa (2013-2016)
“recode_coptic.pl”
(https://github.com/CopticScriptorium/converters/blob/master/recode_coptic
pl)

« (Can convert old ASCII representation fonts of Coptic such as “Coptic,”
“CopticLS", "CMCL", "NagHammadi", "avva_shenouda", "low" fonts into the
proper Coptic Unicode.

*  Written in Perl Script

Coptic Cohyponym
POS tagger Dictionary
- ]
Philologicall Linguistically ﬁl@
annotated annotated Detection
XML XML by Tracer
Corpus corpus
1 T
Tokenizer
Manual Synonym
Inputting & Le_m Dictionary
matizer

(actually ASCII A) (Coptic Unicode)

ASCII texts
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Virtual Manuscript Room (VMR)

- Admin ~ o < So Miyagawa v
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“6‘ TGOV > S>DFE Virtual Philologicall Linguistically Text Reuse
Adaptive selection Version: 2.1 (201 ANEnoONOEGcIn bv(p Manlu::ript || annotated annotated Detection
Version History ; Publish 1T OECq C 3 2 : Room C);:Ml_.ls cﬁr\ts by Tracer
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Coptic NLP Service

Input Coptic texts:

a<hi rend="red">q</hi>cT™ N6l
MATTENOC MMNT®@)BHP

Everything

Part of speech tagging

. __Is done by
Syntactic roles annotation .
Lemmatization one click!

Tokenization (Word segmentation
for Coptic)

e Visualized as web
corpus using ANNIS

<norm_group norm_group="aygcwT™" orig_group="aqcwim">

<norm xml:id="ul" pos="APST" lemma="a" func="aux" head="#u3" orig="a" norm="a">
a

</norm>

<norm xml:id="u2" pos="PPERS" lemma="nTo4" func="nsubj" head="#u3" orig="q" norm="q">
<hi rend="red">

q

</hi>

</norm>

<norm xml:id="u3" pos="V" lemma="cwT™" func="root" orig="cwT™" norm="cwTn'">
coOTH

</norm>

POS tagger

Cohyponyr
Dictionary

]

e Drawing syntactic trees

1 cooyn xe€ € X t OYyBH 1 an ,

€TE€ aNOK M€ M 2MEAN M M€ XPICTOC ,

Linguistically
annotated
XML
corpus

f

|

Text Reuse
Detection
by Tracer

T

Tokenizer
& Lem-
matizer

Synonym
Dictionary

See Zeldes & Schroeder (2015, 2016) and Miyagawa et al. (2018)

</norm_group>
<norm_group norm_group="neirmarrexoc" orig_group="ne1marrexoc">
wnarm venliddo A" aacDTOMN lamma—uen!! Fianacanca haod"H#nA" Avic"So narm oS
Coptic
OCR
—
Annotated SGML
Virtual Eﬁllologlcall
ISy annotated
Manuscript ——| — yqy
ﬁ%\ Corpus
Unicode Manual
Converter Inputting
AA\a € K T oyBe 1HcoyC 4L
ASCII texts
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Coptic SCRIPTORIUM

appos nmod

case
D det

mark

A

€TE ANOK TI€ T 3M3b)\ M M€ XPICTOC

=< E‘ About ANNIS

norm="Toroc"

=

© Help/Examples

ccomp
nsubj
TCOOYNLGGK-TOYBHI aN

Help us to make ANNIS better!
Q Query Result *

< (R (P

, daX\\a. € K T O0YB€ IHCOYC

not logged in

& Login

BILDUNG

RELIGION
SFB 1136

See Schroeder & Zeldes (2016)

nmod

I

Base text v
Query : ; . " "
T K| |<]]1 /1 > >l Displaying Results 1-1 of 1 Result for: norm="tornoc" <
1 @ «& Path: besa.letters > on_lack_of_food (norm_group 31 - 40) left context: |5 « | rightcontext: |5
ey
€BON 2Pal 2NNEYCYNATMIH aYM  NYTMKANEYTONOC EQMMT NAAAY
B annotations (grid)
norm_group|( esox | gpal SNNEYCYNATMIH aYw NYTMKaANEYTOIOC
norm €BOA | epal 2N NeY CYNaTr@rH aYW N q ™ Ka | Neq TOTOC
pos ADV | ADV | PREP | PPOS | N PUNCT | CONJ | ACONJ | PPERS | NEG | V PPOS | N
lemma €BOX | epal eN ey CYNATMIrH AYD NTE NTOY ™ KD | neq TOTOC
Q Search More w History » . - — —
orig_group | esox | gpai SNNEYCYNATMIH aym NQTHxaneaTanac
1 match . . = — )
in 1 document orig GBON | 2Pl en neq i = (LY Gl Coptic POS tagger Co_hy_ponym
OCR Dictionary
lang Greek
Corpus List  Search Options i i l
p p translation Hence, let us all pray, everyone who fears God, that Christ may put his blesy : l Philologicalt Linguistically o i{
Visible: | scriptorium v 2 places) lack anything. Virtual annotated annotated ext Reuse
Manuscript — XML XML Detection
Filter p_n 12 Room Con by Tracer
— —— pus corpus e il
Name 4 Texts Tokens . T \ T
pb_xml_id | BB553 i
apophthegmata.patrum 27 3,011 (i} B cb n 1 Unicode Manual T;kf:r':fr Synonym
besa.letters 3 2,297 e B - Converter Inputting el Dictionary
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doc.papyri 3 290 o B
tok €BON  gpai N Neq CYNAMrH aYm N
sahidica.1corinthians 12 8,849 e B
ASCII texts
sahidica.mark 16 20,190 (i} B analytic view (document)
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Coptic Wordnet

animal Oslo, Singapore and Goéttingen

hypernym

cat dog

hyponym < » hyponym
co-hyponym

Slaughter et al. (2019)

The Making of Coptic Wordnet

Laura Slaughter,* Luis Morgado da Costa,* So Miyagawa,*

Marco Biichler,* Amir Zeldes,¥ Heike Behlmer *

# University of Oslo, Norway
¢ Nanyang Technological University, Singapore
* Georg-August-Universitit Gottingen, Germany
¥ Georgetown University, USA

Abstract Coptic: providing a wordnet for the language,

which will also be the first wordnet for the

With the increasing availability of Egyptian branch of the Afroasiatic languages.
wordnets for ancient languages, such Wordnet projects aim to provide a machine-

aa o Yool « ati ’ x PO . .
as Ancient Greek and Latin, gaps re tractable lexical resource for antomated pro-
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TRACER processing
V4
 Remote access to ROEDEL, a high-
performance computer
TRACER ...

* is aJava program
 has a 700 algorithms
« uses an XML config file DETECTION MACHINE

* has no graphical user-interface

Cohyponym
Dictionary

Coptic
OCR

o e . : hilologicall inguisticall
Bundesministerium il | BRG] eetted |
fiir Bildung
TRAP und Forschung N T

Unicode Manual Tgkfgzc_er
Electronic Text Reuse Acquisition Project Jnicode anual

matizer
1

ASCII texts

POS tagger

Text Reuse
Detection
by Tracer

Synonym
Dictionary
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TRAViz: Visualization of TRACER’s results
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Text Re-use Alignment Visualization

Sahidic Bible

PAKTK €BON MITMETRO0Y N " €1PE M 11 MET Na NOY 4 INE NCA T IPHNH N I [T NCW ¢

Shenoute XF

x-axis = Shenoute XF
y-axis = Besa

left and bottom = the start of
the texts

right and top = the end of the

MITP X00 C 2N TEl EMCTONH X€ INE NCA T IPHNH N T TIDT NCM € H XEAPIEIPHNH HN NETN EPHY H XE€ MT NCATPHNH

— A NOY

Xe
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TRACER’s first results

Source Text Target Text TR Cand.
Sahidic Bible Besa 13,835

Sahidic Bible Canon 6 8414

Too many text reuse candidates!

From the entire Sahidic Bible to the Sahidic Psalms

21
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Psalms in Coptic monasticism
* Desert Fathers and Mothers

« Both in solitude and with others
* Rituals and liturgies at coenobitic monasteries

« Pachomian Rules

Jurgen Horn (2000)’s typology of Coptic Psalm mss.

(A) Manuscripts of the Psalms (Psalters)
B) Manuscripts for Rituals (e.g. lectionaries)

D

(
(C) Quotations (e.g. by Shenoute)
(D) Occasional uses (magic, school exercises etc.)

AL ‘:‘g.

British Library, Or. 5000

“London Psalter"

22
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Source | Target TR Cand. Canon 6 Incipit TR Cand.

Psalms | Besa 629 He Who Sits Upon His Throne| 84

Psalms Canon 6 423

Remember, O Brethren 31
| Am Not Obliged 207
Is It Not Written 98

People Have Not Understood 3

* Newly found quotations unknown to previous research :

6 (Psalms—Besa), 14 (Psalms—Shenoute Canon 6)

23
See Miyagawa, Buchler and Behimer (forthcoming 2020)
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Many idiomatic text reuses...

Translation ldiom Frequency |Frequency |Shared
in Psalms | in Besa morphs

Fear the Lord P-20TE€ 2HT-Y M-TI-X0€IC 7 7 7

Evil in the place of |gen-n-e€o-00Y e-T1-Ma N-2eN-TT- | D 2 13

good €T-NANOY-0Y

Fear God P-20TE 2HT-Y M-TI-NOYTE 4 18

Before God M-TIE-MTO €BOX M-TI-NOY'TE 4 10

Everyone who OYON NIM €T-P-2B €-T-aNoMia |4 1

works for the

lawlessness

Before the Lord M-TIE-MTO €BOX M-TI-X0€IC 2 8 7

24
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Unknown quotation found by TRACER: 1 (Ps = Besa)

€zK-€-TIMDT NCW=0Y N-TE1-2€ 2N-TE=K-2ATHY aYWD €=K-€-W)TPTWP=0Y 2N-TE€=K-OPT'H
(Ps. 82:16, BL)

“you will pursue them in this way with your whirlwind and vex them with
your wrath.”

AYM ON PAOME NIM €T=zK-Na-1-2HY EP0=0Y AN 2pal 2M-TII-Ma €2K-€-TIMT NCW=0Y
eN-TE€zK-22THY N=I-Q)TPTWP-0Y eN-TEK-OPTH NTE-0Y-CaTe oyoMm=0Y (Besa 4:1:2)
“And all men from whom you will get no gain in this place, you will pursue

with your whirlwind and vex with your wrath and a fire shall devour them.”
(Kuhn)

Deletion 1: n-tei-ge “in this way”
Deletion 2: ayw “and”
Auxiliary change: Future lll (e-k-e-) = conjunctive (n-T-)
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Unknown quotation found by TRACER: 2 (Ps = Besa)

€-K-€-aa-Y N-0€ N-OY-TPIP N-KMDZT €-Y-0Y0€1) M-TIEK-MTO E€BOA TI-X.0€1C MI-X 0€IC K-
NA-I)TPTMP-0Y eN-TEK-OPTH NTE-0Y-caTe oyom-oy (Ps. 20.10, BL)

“You will make them like an oven of fire at the time of your presence. Lord,
Lord, you will vex them with your wrath and a fire shall devour them.”

AYM ON PDME NIM €T-K-Na-T-2HY E€PO-0Y &N 2pal 2M-TI-Ma €-K-€-TIDT NCW-0Y 2N-
TEK-2ATHY N-T-)TPTMP-0Y eN-TEK-OPTH NTE-0Y-CaTe oYoM-0Y (Besa 4/1/2)
“And all men from whom you will get no gain in this place, you will pursue
with your whirlwind and vex with your wrath and a fire shall devour them.”
(Kuhn)

Auxiliary change: Future | = conjunctive
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Unknown quotation found by TRACER: 3 (Ps = Besa)

N-Tal &N T€ O€ N-N-ACEBHC N-Tal &N TE 0€ dAAA €-Y-Na-P-0€ M-T1-)OEIQ) €-M)apPe-T1-
THY OX0-4 €BOA 21X M-T1-20 M-TI-Ka2 (Ps. 1:4, BL)

“This is not like the ungodly. It is not so but they will be like the dust which
the wind scatters upon the face of the earth. ”

NTE-TI-ATTENOC N-T-AIAOHKH qIT-0Y N-4-OYOTB-0Y M-M1-BO\ M-TI-COBT N- T-
CYNATMIH N-J-X00P-0Y A€ ON €BOX N-0€ M-TI-I)OEIA) E-W)APE M-THY OAO-( EBOX
21X M-T1-20 M-TI-Ka2 (Besa 4:1:2)

"The angel of the covenant shall take them and remove them outside the

wall of the community, and shall moreover disperse them, even as the dust
which the wind scatters upon the face of the earth” (Kuhn)

De-verbalization: e-y-na-p-e€... “while they will do like...” 2 n-ee... “like...”



GEORG-AUGUST-UNIVERSITAT
[N/ GOTTINGEN

(1

73

4 Deletion, AUX change = AUX change = AUX change A
e N e N 8 e N
@) New text reuses
Ps. 82:16 |——| Ps. 20:10 —N> Ps. 1:4 found by TRACER
©
o
\_ Y, . Y, X Y,
\_ =

J
n / Besa 4:1

Person change, AUX change

“as it is written”,

And all men from whom yon will get no gain in this place, you will pursue with
your whirlwind and vex with your wrath (Ps. 82:16) and a fire shall devour
them (Ps. 20:10). The angel of the covenant shall take them and remove them
outside the wall of the community, and shall moreover disperse them (cf. Exod.
23:20-3), even as the dust which the wind scatters upon the face of the
earth (Ps.1:4), as it is written, ‘Forasmuch as (esox x¢) they loved the curse, it
came upon them; they did not desire the blessing, it fled from them ’(Ps. ‘I08:17)28
(Besa 4/1/2, translation by Kuhn)
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Quotation Index Phrase (QIP)

Inspired by the term “Quotative Index” by Tom Glldemann for
African languages (2008), but a different concept

For example,
N-0€ €T-CHY (en-X) (xe-QUOT)
OBL-DEF.SG.F:way.SG.F REL-write.STA (in-X) (COMP-QUOT)

as it is written (in X) (that QUOT)”

Attested 49 times in Shenoute’s Canon 6 and 36 times in Besa
3 positions: preposed, inserted and postposed

29
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Preposed QIP construction

Ps. 32(33):15

T-ENT-224-TINACCE MaYaazy N-NE=Y-2HT M-€T-€IME €-NE=Y-2BHY€E THP=0Y
“The one who shaped himself their hearts, the one who knows all their works*

Shenoute, He Who Sits Upon His Throne

AAAA EBOX PAD XE-NTOY M-ENT-224-TINACCE N-N€=Y-2H[T] N-0€ €T-CH? ?N-N€-YaAMOC X E-TI-
ENT-229-TINACCE MaYaazq N-NezY-2HT (MONB.YJ p. 33)

“but because it is he who has shaped their hearts, as it is written in the Psalms: "the
one who himself shaped their hearts”
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Inserted QIP construction

1 Sam 16:7

MEXE-M-X0€IC N-CAMOYHA XE-MIEP-CMW)T €XM-TIE2Y-CA OYAE EXN-T-GOT N-T€z4-IH X€=4-
P-COMY Na2Pal XE€-N-0€ AN €TEPE-NE-PMOME CWT €-T1-20 EPE-TI-NOYTE 2= CMW)T XE€-
€PE-N-PIOME GMWT €-T1-20 MMATE M-NOYTE A€ NTOY €24-6GMW)T €-T-HT

“And the Lord said to Samouél, Look not upon his beauty nor upon his stature; for
he is despised in my sight; for not as men look at the face, does God also look; for
men look at the face only and God looks rather at the heart. ” (Drescher 1970:36)

Shenoute, He Who Sits Upon His Throne

T-POME €24-GOA)T €-T1-20 MMATE N-6€ €T-CH TI-NOYTE €24-6MW)T €-T1-2HT]...]
“the man looks at the face alone,” as it is written, “it is at the heart that God looks
[...]” (MONB.YJ p. 33)

31



GEORG-AUGUST-UNIVERSITAT
=7 GOTTINGEN

Corpus analysis of location of n-ee eT-cup

« Only n-e€ eT-cug (pn-X) (xe-QUOT)

 Shenoute’s Canon 6: 49,234 tokens vs Besa: 60,572 tokens
* Preposed QIP accompanied the complementizer always, but the others not

Shenoute

Postposed/Inserted [

Postposed |
Inserted -
Preposed -

0 10 20 30 40

B with xe M without xe ™ without xe; €éBOX X€

Besa

Postposed/Inserted ||

Postposed -

Inserted ||

Preposcd |

0 10 20 30 40

B with xe ™ without xe ™ without x€; €BOX X¢€
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Proportion of locations of n-ee eT-chg

Shenoute's Canon 6 Besa

m Postposed

m Postposed/Inserted

Total: 49

Total: 36
33
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Difference of QIP constructions

Pre-posed QIP construction Post-posed QIP construction

PN quotation /\

VERB PP —

I VERB| PP

| quotation
eET- V CP

2¢ C V
AN ‘
"

cH2 x€]QUOT

Pre-posed: [argument] as it is written that [quotation]
Post-posed/inserted: [quotation = argument], as it is written
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[near verbatim quotation = argument] QIP [verbatim
quotation] formula

« 4 times in Shenoute‘s Canon 6 and once in Besa

« Sort of a hybrid of pre-posed and post-posed QIPs.

Shenoute, He Who Sits Upon His Throne

AAAA €BON P XE-NTOY M-ENT-224-TMAACCE N-NE=Y-2H[T] N-0€ €T-CHP 2N-NE-YAAMOC X €e-TI-
ENT-22(-TIAACCE MaYaazq N-Ne=y-2HT (MONB.YJ p. 33)

“but because it is he who has shaped their hearts, as it is written in the Psalms:
"the one who himself shaped their hearts”

« Shenoute's tendency to use postposed QIPs - more skillful than Besa (?)
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Conclusions

« The project of SFB1136 and eTRAP have collaborated working on text
reuses in Shenoute’s Canon 6 and Besa’s letters and sermons

« We found quotations unknown to the previous studies in both corpora

« With newly found quotations, we conducted a study on the location of nee
€TCH?

« Besa uses more pre-posed nee eTcup than Shenoute

« Perhaps this indicates that Shenoute embedded biblical quotations more
skillfully than Besa in monastic educational discourse

« Full application of Coptic Wordnet to TRACER is the next challenge
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