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Who am [?

 2001/2 Head of Quality Assurance department in a
software company

« 2006 Diploma in Computer Science on big scale co-
occurrence analysis

* 2007- Consultant for several SME in IT sector

2008 Technical project management of eAQUA project

« 2011 Pl and project manager eTRACES project

e 2013 PhD in ,Digital Humanities* on Text Reuse

 2014- Head of Early Career Research Group eTRAP at

Gottingen Centre for Digital Humanities
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Overview

* Big Humanities Data

* Filling gaps in inscriptions

* Uncovering unexpected relations
* Text Reuse
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Big (Humanities) Data

* 3 aspects (by Ulrike Riel3, Big Data bestimmt die IT-Welt):

— Huge amount of data that can‘t be processed and analyzed
manually

— Less structured data; e. g. in comparison to databases and data
warehouse systems

— Linked data between heterogeneous and distributed resources
* The fastest growing sources of Big Data are text and images.

* Researchers easily get lost in the information overload (Big
Data) and in the information poverty (Humanities Data).
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Filling (Guessing) gaps in inscriptions
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The data

Textcorrection
@

Possible passage in the text:

Platon Timaios, 38c7 bis 38d4 (from TLG-Online):

SOUOTO O AVTOV EKAGTOV TOMG0G O Te0C EVMKEY £1¢ TOC
@1 meprpopag ag N Yotépov tepiodog Newy, Ente 0VoOg dvto
(d.) emtc, cEANVNV HEV €1C TOV TEPT ViV TP®DdTOV, A0V ¢ €1C
10V devTEPOV LIEP TG, EMGEOPOV B¢ Kol ToV 1epov Epupod
Aeyopevov eig [tov] tayet pev 160dpopov MM kvKkAov 10vTag,my 8¢ evavtiov eiAnyotog adTd dVvouty:
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| eiden convention

. Textcorrection

Possible passage in the text:

Platon Timaios, 38c7 bis 38d4 (from TLG-Online):

cmpoto O oc'om)v EKAOTOV TONCOG O ﬁsog sﬁmcsv elg Tocg

@1 nspupopocg ogmn 130ctspov nsploﬁog NELV, ENTH OVGHG OVIOL

(d.) entd, cEARVNV PEV £1¢ TOV TEPL YRV TpdTOV, A0V BE £1¢

TOV devTEPOV LIEP VTG, EOCPOPOV D Kol TOV 1EpOV Epprod

Aeyouevov e1¢ [tov] tayel uev 160dpopov NAlm kKOKAOV 10VTaG, TNV 88 EvavTiow eIANXOTOC OVTHD dVVOULY:

Detection of words by Leiden Conventions (Source: Wikipedia):

*[abc]: letters missing from the original text due to lacuna, but
restored by the editor

*<ab>: characters erroneously omitted by the ancient scribe, restored
by the editor

*[[abc]]: deleted letters
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The papyrus
lllquulmlluulull|u]f|ﬁll|llll|||l|||l||| g “l;i|||m|ml|lm'l||||:l||llll|'|T!‘ﬁFmWI‘|HTllﬁWqu|||u|| %@485'

P. Lips. Il 146 = P. Lips. Inv. 1353 Eingabe an den Epistrategen 1 3

—
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77 11

Transcribed data

OuiBiw AAeEd[v] bpw TH KpaTIOTW EMOTPATYW
moapd Avtlwviov Alopvou Tob kol @havti[volou
Avtwyiolv Pwuoavoll Tpowaveiov Tol kall ZTpal teiou
AvTwoiwe. [ouk &v] el Tolto mporyBinly, Em-
Tpomav [PEyioTle, ME[Tpoc] Kol drmp oy hwy

Wy GvBplwmg,] el un [LBpLIy TV uleylioTny
ememovB[ew 0mo] Qpiwvolc Klwuoyp ol pl JaTEwc

O AcbeApEl ag Tilc HpokAsibou pepibolcl Tob
Apaivoitou. [ou ydlpw pnv[u]w mopa Tla &]meL-
pnueva £a[uTo]v EvoEigovTa ElC TAY KWO-
ypoupoTeioy [WIATE giToAoyoavTo WUATE

mplalk mgaﬂﬂuﬂu mﬂflmg (i mopov ﬁu[r]u

61" Ay altiov Kol ngnrzgnu 00 BLEALTIOV EVTUY-

YOVWY Kol viv ) AELG) ECQLV OOU 1_r1 m wg[[l]

dkob ool WL Lo ;rg[g],__g OUTOV TPOC TO TUYELV ME

Tiic amo ood [u]oomovrpou eyb[ikiac, (v w umd [olob
koto mivto BeBonB(nuévoc). BleuTOYEL

BuTwvloc AQpvoC EMBESWKD,
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Input form

Text

001fig [ JAeEa[ ] T kpatioty EmioTpathyy
mapd Avt[uviov A]dpvov tod kol $1Aavti[vo]ov
Rvtwvio[v Pupavo]D Tpoiaveiov tol ka[i Itpa]teiou
AvTivoguc. [oUk dv] £ic tolto mponyB[n]v, &mi-
Tpomuv [péyiot]e, pé[tproc] kol dmpdypuv

bv Gveplumoc,] el pn [UBpr]v thv uley]iotnv.
gnemovB[e1v Umo] Tpiuvo[c K]upoypa[p]patéug
b[1]habehpei[ac TR]c HpukAeibov pepibo[c] Tod
Apoivoitou. [oU yd]piv pnv[o]u mopd T[d d]neti-
nnufFun falutale Funsinoute Fic TRV Kuun-

¥ Sentence

Big Humanities Data
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Parsed input (parsed for Leiden conventions)

Text

OO1Biy [ ]AeEa[ ] 1@ kpatioty EmioTpoThvy
mopd AvT[wviov A]dpvou ToD Kol $1AcuTi[vd]ou
Bvtuvio[v Pupavo]D Tporaveiov tod ko[l ITpu]Teiou O1ig
Bvtivofuc. [obk dv] elg tobdto mponyB[n]v, £mi- 0

tpomuv [péyiot]e, pé[Tproc] kal dmpdypuv L PHI7 -
v GvBplumog,] 1 pA [DFp1]v TAv pley]ioTne. @
enenovB[e1v Uno] Opluvo[c k]upoypo[p]doTéug Epidule
b[1]Aabehpei[ac th]c Hpokieibov pepibofc] tob
hpowvoitou. [ov yd]pwv pnv[i]w noepd T[é d]net-
anufur Folutnle FunFicouTe Fic Thu Kuln-

(<]

# Sentence

O0iPleg [ JheEd] ] vid kpomlomy Emotponriyg mapd Aurjeviou] [Aldpwou o0 kol ddcvfvalow Rmeviofu] [Popowo]D Tpooueliou tod
ka[L] [Z1pojtelou AvmoEdC

[o0w] [6v] €l Tolmo mporxE[niv Enr oy [UEyoTle pe[tpioc] kol dmpiyucoy v dvBplumod] el pr [DRpdv v pley]llomy Ememava]en]
[oma] Diplwvold] [Kwpoypoluuorews ®ljdadedpeiog] [l Hpoxdeldou pepidolc] wd Aponoltou

[o0] [ydlpn unv[ile Topdn ] (e prpéva Eofuta]y Evoeloovio elc v kupo- ypopporelo (Wit onohoyhoom prite
n plojktopedomn ToviEMIC dmopov Outa

&t fv altlov kol mpotepov o0 SIENMMOV Eviuy- xdvev kol viv &8 &dv oou 17 xn 0[] dxoboal pou 1{ploc aitov TIPOC TO TUYELVY I
1i¢ dmé ool [uloomovipou yB[ikio: Tv 6 Omd [olol kot mdvea PfefonBnuevoc)

4 Bieutige Mvtiiog Adyos ETIBE ALK
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Strategy 1: use only information of the word

Big Humanities Data 23. Oktober 2015




GEORG-AUGUST-UNIVERSITAT
GOTTINGEN

Word length + ,survived” pattern

[ .'.F:E.'{l't' .I

Interpreted word @ _Asfd

Length : 9
candidate |score| — Word | [/ Neighboured letter | [Jword simitarity | [INamed | [Jword | [semantic  |[] Show
length bigrams (letters) Entity bigram context Classification
MebdvBpg | 2 1.0 10
Mekdvpou | 2 1.0 1.0
Mebdvipo | 2 1.0 10
2 1.0 1.0
Melfdpyou | 2 1.0 10
Mefdaviou | 2 1.0 1.0
tveydpofo | 1 1.0
opohoyel” | 1 1.0
ohokAApoy | 1 1.0

Big Humanities Data
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Strategy 2: use only of context information
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Word bigrams + co-occurrences + classification

[ JAekal |

Interpreted word @ _Aefq

Length : 9
S score| — Word | [INeighboured letter | Word similarity |[INamed |[Jword |[semantic |[J chow
length bigrams (letters) Entity bigram context Classification
VopoD 3 0.5 04 0.000
B)eEduBpuy 3 1.0 0.8 0.003
amadog 2 0.5 0.001
Adpvou 2 0.8 0.040
AvETEND 2 0.2 0.025
AbpnAlou 2 04 0.000
By e 2 0.5 0.2
Ena 2 0.2 0.010
CIDBEY DLEWL) 2 0.2 0.250
ZEOLDIOVG) 2 0.3 0.2
Alyimou 2 04 0.001
MyELGWI 2 0.2 0.001
ARV 2 0.2 0.200
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The ,real” Strategy 2: use only of context information and
removing any information about the damaged word
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Reparsinad

Text

0By [ ] th kputicTy EmicTpoThyy

nopd Avt[wviov A]opvou ToD kol $1Aovri[vd]ovu.
Bvtwvio[v Pupovo]d Tpotoveiov Ttol ko[l Ztpo]teiov o
Bvetivodug. [obk &v] eic Todto mponyBIn]lv, &mi- o
Tponmuy [péEyioT]e, pE[Tprog] Kol dnpdypuv PHIT -
fv dvBplunog,] 1 pf [DPpr]lv thv pley]iocTnu. @
emenavB[e1y Omo] Dpiuve[g klupoyvpo[p]potéug Epiduke
#[1]habehpei[oc TR]c Hpokheibow pepibo[g] Tob
Bpotvoitou. [ob yd]piv pnv[v]w mopd T[& &]net-
anufFer Falutnle FunricoutTa Fic The Kulin.-

# Sentence
OiPley [ ] 1) kpomiomyy Emorponriyy Topd Avjwviou] [Aldpvou 1od kol ©oovmvajou Avtwviofu] [Pupoeo]d Tpoovelow 100 koll]

0 [ZtpofTEloU BWINOELWC

: [o0x] [fiv] el Tolto mponxE[niv Emr tpomuwy [uEyioTle pE[Tpog] kol dmpiyucow v dveplumoc] L pn [BRpdv v peyliomy Ememovaen]
[m o] Dplwvold] [Kopoypoluporew s Dljiadenpefod] [t Hpmdelbou peplbolc] wod Aponoltow

5 (o] [xalpw pviile mopd o) [aner prpeva Eofuto]y Evseiommn el TRV Kopo- ypopporelo [1]rte orohoyriooa e
T po]kTopeRTomIn TovIEA I Hmopov Svto

5 &1 fv altiov kol mpotepov ob SIEATOV Eviuy- ydvoov kol viv i édv gou i iy 508N dxodool pou njploc adtov TTPOC TO TUXETY LE

1M dmd oob [ploonovipou Eyd[ijkiac v & Omo [o]ol ko mdvon PefonBinuevec)

4 BiEuTorE Avtioviog AGpvoc ETBE BLok
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Word bigrams + co-occurrences + classification

Interpreted word © _
Length ; 1
SR score|  Word | [ Neighboured letter [ Word similarity |[/Named |[IWord |[semantic |[] chow
length bigrams (letters) Entity bigram context Classification
vopoD 3 0.5 04 0.000
Aegavbpy 3 10 08 0.003
amodog 2 05 0.001
Agjou 2 08 0.040
avEtena 2 02 0.025
AbpnAlou 2 04 0.000
B hed 2 0.5 02
Emi 2 02 0.010
Siobey OLEV) 2 02 0.250
ZEDUNPICG) 2 0.5 02
Alylmou 2 04 0.001
AyERGW 2 02 0.001
MKRRICIG) 2 02 0.200
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Strategy 3. Complete strategy
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Interpreted word © _AeEd

Multiple options

Length : 9
candidate  Score| — Word | ] Neighboured letter | [ Word similarity [/ Named | worda | [Jsemantic | ==
length bigrams (letters) Entity bigram context Classification
BAMeEdvBpiy 3 1.0 1.0 1.0 0.8 0.003
YEUDLLEVTY 3 1.0 0.5 0.2
GIoLKknon 3 1.0 0.2 0.008
VOUOU 3 0.5 04 0.000
AmvoE g 3 1.0 08 0.011
BipNBLou 3 1.0 0.4 0.003
ETIMpATILV 3 1.0 0.2 0.005
AvmioE o 3 1.0 04 0.002
Anunrplo 3 1.0 0.2 0.002
BN (v 3 1.0 02 0.002
2 TpamE Lo 3 1.0 0.6 0.214
OTpOTYOC 3 1.0 0.2 0.0
MAeEdpyou 2 1.0 1.0

Big Humanities Data
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Contrastive Semantics
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Visualisation of Contrastive semantics
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Main properties

* Contrast:

| — simgcel g,y ) if simgee (s, w;) < eps | | | Ky N Ky |
contrastiu;, w;) = dice Ui U ) o dice iy 1) = € SMice {u',-.u'”—ia- - =
( if simgice s, ;) > eps K| + [ K|

* Locality:

dust{uy, wy) = epsyq aus (wi, wy) € O

* Frequency range of contrastive semantic relations:
— Generally less than 10 times of common occurrences

Big Humanities Data 23. Oktober 2015
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Connectivity?
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Some observations

 |dentified clusters:

As shown in examples comedy
Sarcasm
Cynicism

Artificial ambiguity like ,Michael Schumacher the red king“ (translated from a

German corpus)
Scope to gnomology

 |s there arelation between contrastive semantics and textual
reuse?

Clearly, yes.

— Evaluation results“: More than 90% of the contrastive semantics have a

relation to text reuse

Big Humanities Data
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Historical Text Reuse
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An overview of text reuse

* General: Text reuse describes the spoken and written repetition
of content.

* Example: quotations, paraphrases but also translations

* Historical changes: language evolution, different dialects,

“spelling errors” but also copy errors (by scribes in the middle
ages)




‘ GEORG-AUGUST-UNIVERSITAT
A/ GOTTINGEN

73

Text Reuse for Humanities and Computer Science

* Question: Why is Text Reuse so relevant for Humanities and Computer
Science?

* Premise: The amount of digitally available data is growing exponentially (Big
Data)

e Humanities:
— Lines of transmission and textual criticism

— Transmissions of ideas/thoughts under different circumstances and
conditions

* Computer Science:

— Text Decontamination for stylometry and authorship attribution, dating of texts
— gen. Text Mining, Corpus Linguistics

Big Humanities Data 23. Oktober 2015
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ACID for the Digital Humanities — Diversity (Reuse Types)

‘Wisdom ‘ ‘ Quotation ‘ ‘Wit ‘ ‘Law‘ ‘Saw‘ ‘Verse ‘ ‘Parole ‘
‘Joke ‘ ‘Quip ‘ ‘ Punch Line ‘ ‘ Platitude ‘ ‘ Proverb ‘ ‘Rant ‘
‘ Slogan ‘ ‘ Palindrom ‘ ‘ Meme ‘ ‘ Mantra‘ ‘ Maxim ‘ ° Stablllty (ye”OW)

‘ Sententiae ‘ ‘Motto ‘ ‘Loanword ‘ ‘Koan ‘ ° Purpose (g reen)
* Size of text reuse (blue)

‘ Phraseme ‘ ‘Idiom ‘ ‘Epigram ‘ ‘Definition ‘ ‘ Edition ‘

* Classification (light blue)
‘Paroimia‘ ‘Gnome ‘ ‘Bonmot ‘ ‘Battle Cry‘ ‘Cliche ‘ ° Degree Of dlStI’IbUtIOﬂ (purple)
‘ Simile ‘ ‘Metaphor ‘ ‘ Ephithet ‘ ‘Abstract ‘ ‘Adage ‘ ° ertten and Oral transmISSIOn
‘Template ‘ ‘ Pangram ‘ ‘ Epitome ‘ ‘Anagram ‘ ‘Flowery Phrase ‘
‘Triusm ‘ ‘Parable ‘ ‘ Equation ‘ ‘Aphorism ‘ ‘Apophtegm ‘

Big Humanities Data 23. Oktober 2015
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ACID for the Digital Humanities — Diversity (Reuse Styles)

Syntactic Text Re-use

/

Idiomatic Text Re-use

/ N\

o

Parallel texts

Semantical Text Re-use

Quotation Edition

Allusion

Paraphrasing Ghostwriting

RN

Idiom | |Winged Word

Verbatim

Near Verbatim

Big Humanities Data

Summarizing

PN

Paraphrase Analogy | |Translation
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Key problem

Basic question: Distribution of Reuse Types und Reuse Styles
are often unknown: Which model(s) should be chosen?

Big Humanities Data 23. Oktober 2015
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Current approach

Pre-Processing Training Selection Linking Scoring Post-Processing
—=-= ) Lemma Sting- «\® 0 mod p Dice Intention
= > > Features * '> Detection
Case "7 7777 Winnowing { j
_ Syntactic A \
Diacritics Feallres: ©® : ﬁ 9
s P ‘

Features * Fingerprint

. Synonyms v v’
P Semantic Re-Use- Containment
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Text Reuse on English Bible versions

* Why the use of the Bible makes sense?:
— The Bible is easy to evaluate.
— There are different editions written for different purposes.

Big Humanities Data 23. Oktober 2015
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Text Reuse on English Bible versions with different
Intentions

* American Standard Version (ASV): 20th century, focus is USA

* Bible in Basic English (BBE): Verses are written in a simplified
language

* Darby Version (DBY): Created in the 19th century from Hebrew
and Greek texts, multiple authors through death of Darby

* King James Version (KJV): One of the oldest English Bible
versions (16th Cent.)

* Webster’s Revision (WBS): Revision of KJV in 19th century
* World English Bible (WEB): 21st century, global focus
* Young Literal Translation (YLT): Verses in Hebrew syntax

Big Humanities Data 23. Oktober 2015
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Text Reuse on English Bible versions Evaluation

* Example: book Genesis, chapter 1, verse 1

ASV In the beginning God created the heavens and the earth.

BBE At the first God made the heaven and the earth.

DBY In the beginning God created the heavens and the earth.

KJV In the beginning God created the heaven and the earth.

Webster | In the beginning God created the heaven and the earth.

WEB In the beginning God created the heavens and the earth.

YLT In the beginning of God‘s preparing the heavens and the earth.

Reduced Bibels: all seven reduced Bible versions contain “only” the
28632 verses contained in all seven editions.

Big Humanities Data 23. Oktober 2015
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Framework
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* Basic idea: Embed Historical Text Reuse in Shannon’s Noisy

Channel Theorem

INFORMATION
SOURCE TRANSMITTER
S —
SIGNAL

Big Humanities Data

RECEIVER DESTINATION

SON

NOISE
SOURCE

Sf

RECEIVED
SIGNAL

23. Oktober 2015




‘ GEORG-AUGUST-UNIVERSITAT
S GOTTINGEN

73

Noisy Channel Evaluation

ARTIFICIAL
NOISY SOURCE

A

RECEIVER DESTINATION

SONDA— > S Result
RECEIVED 1
N SIGNAL
INFORMATION
SOURCE  TRANSMITTER

NOISE MINING
S SOURCE ABILITY

SIGNAL

O =z — =2 -5

RECEIVER DESTINATION

v

SoN » » S > Result

RECEIVED
SIGNAL

Hint: The results are ALWAYS compared between the natural

texts and the randomised texts as a whole.
Big Humanities Data 23. Oktober 2015
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Text Reuse on English Bible versions Setup

Segmentation: disjoint and versewise segmentation

Featuring
Trigram | Bigram | Word
% Base S11 Sai S31
S | StringSim S1o So9 S23
% Lemma Si3 S23 S33
£ | Lemma+Syn Sia Soa S34

* Selection: max pruning with a Feature Density of 0.8

* Linking: Inter Digital Library Linking (different Bible editions)
* Scoring: Broder’'s Resemblance with a threshold of 0.6
* Postprocessing: not used

Big Humanities Data
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Text Reuse on English Bible versions Results — Recall

Trigram Shingling Bigram Shingling Word based Featuring
S11 S12 S13 S14 S21 S22 S23 S24 S31 Saz S33 S34
ASV vs. BBE 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.09 0.10 0.11 0.12
ASV vs. DBY 0.16 0.17 0.17 0.17 0.28 0.30 0.30
ASV vs. KIJV
ASV vs. WEB
ASV vs. WBS
ASV vs. YLT

Big Humanities Data 23. Oktober 2015
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Text Reuse on English Bible versions Results — Recall

‘Word based Featuring

Big Humanities Data

Trigram Shingling

Bigram Shingling

Sn S1a S S14 Say Saa Say Say Sy1 ‘ Sya | Sy ‘ Sya
ASV vs. BBE 002 | 002 | 002 | 002 | 002 | 003 | 003 | 003 | 008 010 [ 011 | 032
ASV wvs. DBY 016 0.7 017 0ar 0.28 0.30 0.30 0.31
ASV ws. KIV
ASV vs. WEB 032 0.32 033
ASV wvs. WBS 027 0.20 0.28 0.20
ASV vs. YLT 001 0.02 002 0.02 0.03 0.0 0.03 0.03 0.18 0.21 0.25 0.26
BOE vs. ASV 002 | 002 | 002 | 002 | 002 003 | 003 | 003 | 009 010 [ 011 | 012
BBE vs. DBY | 001 | 0.01 | 001 | 001 | 002 | 002 | 002 | 002 | 007 008 [ 008 [ 0.10
BBE vs. KIV 001 | 001 | 001 | 001 | 002 | Doz | 002 | 002 | 008 | 009 | 010 | o011
BBE vs. WEB | 002 | 002 | 002 [ 002 | 003 | 003 | 003 [ 003 | 011 012 | 013 | 015
BBE v=. WBS | 001 | 001 | 001 | 001 | 002 | 002 | 002 | 002 | 010 | 010 | 611 | 013
BBE vs. YLT 000 | 001 | 000 | 000 | 001 | 001 | 001 | 001 | 003 003 | 003 | 0.04
DEBY vs. ASV 016 0.17 0.17 017 0.28 0.30 0.30 0.41
DBY vs. BBE | 001 | 0.01 | 0401 | 001 | 002 | 002 | 002 | 002 | 007 008 [ 008 | 010
DBY vs. KIV 012 0.13 012 013 0.22 0.24 023 0.24
DBY vs. WEB 0.08 | 007 | 008 | 014 | 015 | 014 [ 0.15
DEY vs. WBS 0.13 0.12 0.13 0.22 0.24 0.23 0.24
DBY vs. YLT 0.02 | 002 [ 002 002 | 003 | 003 | 003 | 018 | 021 | 026 | 0.27
KJIV ws. ASWV
KJV vs. BBE 001 | 001 | 001 | 001 | 002 | 002 | 002 | 002 | 008 009 | 010 | 011
KIV vs. DBY 01z 0.13 .12 0.13 0.22 0.24 023 0.24
KJV vs. WEB 010 0.11 010 0.0 0.18 0.20 0.19 0.19
KIV vs. WBS
KJV vs. YLT 001 | 0.02 001 | 002 | 002 | 002 002 | 014 016 | 019 | 0.20
WEB vs. ASV 0.32 0.33
WEB vs. BBE | 002 | 0.02 002 | 003 | 003 | 003 [ 0.03 | 011 | 012 0.15
WER vs. DBY 0.08 0.08 0.14 0.15 014 0.15
WEB vs. KIV 010 0.11 0.10 0.18 0.20 0.19 0.19
WED vs. WES o1l 0.12 01z 0.20 022 021 0.21
WEB vs. YLT | 001 | 0.01 | 001 [ 001 | 002 | 002 | 002 [ 002 | 010 012 | 015 | 0.16
WES vs. ASV 027 0.20 I 0.28 0.29
WBS vs. BBE | 001 | 0.01 | 001 [ 001 | 002 | 002 | 002 | 002 | 010 010 | 011 | 013
WES ws. DBY 012 013 | 0a2 013 0.22 024 0.23 0.24
WES vs. KJV
WDS vs. WEB 011 0.12 011 012 0.20 0.22 0.21 0.21
WS vs. YLT 001 0.02 002 0.01 0.02 003 0.03 0.03 0.15 0.17 021 0.22
YLT vs. ASV 001 | 002 | 002 | 002 | 003 | 003 | 003 | 003 | 018 | 021 [ 025 | 0.26
YLT vs. BBE 000 [ 001 | 000 | 000 | 001 | 001 | 001 | 001 | 003 003 [ 003 | 0.04
YIT vs. DBY 001 0.02 002 0.02 0.02 0.0 0.03 0.03 0.18 0.21 0.26 0.27
YLT ws. KIV 001 0.02 001 0.01 0.02 0.02 0.02 0.02 0.14 0.16 019 0.20
YLT vs. WEB | 001 | 0.01 | 001 [ 001 | 002 | 002 | 002 [ 002 | 010 012 | 015 | 0.16
YLT vs. WBS 001 | 002 | 002 | 001 | 002 | 003 | 003 | 003 | 015 | 017 | 021 | 022
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KJIV vs.

Wns
YLT

G

WEDR vs. ASV 503 5.00

WEB vs. BEE 6.16 6.17 6.00
WEDB vs. DBY 5.65 5.40
WEB vs. KIV 5.29
WEB v=. WES G.48 5.24
WER vs. YLT 6.30 6.3 617
WEBS vs. ASV 5.07 508

WDBS vs. BOE 5.74 74

WES vs.
WES vs

WES vs.

DBEY

WER

5.50

5.22

5.24

Trigram Shingling Bigram Shingling Word based Featuring
Su | Siz | Sis | Sia | Sa | Sen | Saa | Ssa | Sa | Ssn | Sws | S

ASY vs. BBE 616 | 6.15 | 616 | 618 | 6.02 | 601 | 5.01 5.00 | 542 | 5.30 537 | 5.33

ASV ws. DBY 5.22 5.19 5.20 5.19 4.98 4.6 4.97 4.95

ASY vs, KIV 4.07 4056 4046 4.05

ASV vs. WEB 503 5.00 5.02 502

ASV ws. WES 510 5.07 5.08 5.08

ASV vs. YLT 634 | 626 | 630 | 620 | 6.08 | 601 | 605 | 603 [ 500 | 405 | 402 | 401

BEE vs. ASV 616 | 615 | 616 | 6.18 | 6.02 | 601 | 601 500 | 542 | 539 537 | 5.33

BEE vs. DBY 642 | 636 | 641 | 641 | 6.24 | 620 | 622 | 620 [ 551 5.AT 544 | 5.42

BBE vs. KIV 6.35 6.30 .34 6.32 6.00 5.97 5.99 5.97 5.26 5.23 500 4.98

BBE vs. WEB 617 | 616 | 617 | 618 | 6.01 | 600 [ 600 | 601 530 | 527 | 526 | 5.22

BBE wv=. WEBS 6.76 6.74 6.75 6.74 5.66 6.54 5.656 5.564 4.94 4.93

BEE vs. YLT 686 | 6.77 | 681 | 685 | 6.68 | 662 | 6606 | 6.66

DEY vs. ASV 5.22 5.19 5.20 5.19 4.08 496 4.97 4.95

DEY vs. BBE 642 | 636 | 641 | 641 | 624 | 620 | 622 | 6.20

DBEY vs. KJIV G.AD 545 G.46 G644 5.21 5.18 519 5.18

DBY vs. WER 569 | 5.65 5.67 | 565 | 5.42 530 | 5.40 5.38

DBY vs. WBS G.AD 545 G.46 .44 5.21 5.17 5.18

DBY vs. YLT 6.38 | 6.31 6.33 | 6.32 6.09

KOV vs, ASV 4.07 4.095 406 4.05

KV vs. BBE G635 | 630 | 634 | 632

KIV ws. DEY 540 | 5.45 5.46 | 5.44 | 521

KIV vs. WEDR 65T 6.565

‘ GOTTINGEN
77 11
.
Recall vs. Text Reuse Compression
Trigram Shingling Bigram Shingling Word based Featuring

Su Stz Stz S1a Say ] Saz Sas S Si1 ‘ Sz | Sy ‘ Siq
ASV vs. BBE 002 | 002 | 002 | 002 | 0.02 | 003 [ 003 | 003 | 009 010 [ 011 | 012
ASV ws. DBY 0.16 0.17 0.17 017 0.28 0.30 0.30 0.31
ASV vs. KIV
ASV vs. WEB 0.32
ASV ws. WES 0.27 0.20 0.28 020
ASV vs. YLT 0.01 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.18 0.21 0.25 0.26
BBE vs. ASV 002 | 002 | 002 | 002 | 002 | 003 [ 003 | 003 [ 008 ‘ 010 | 011 | 012
BBE vs. DBY | 001 | 0.01 | 001 | 001 | 002 | 002 [ 002 | 002 | 007 008 [ 008 [ 010
BBE vs. KIV 001 | 001 | 001 | 001 | 002 | 002 | 002 | 002 | 008 | 000 | 010 | 011
BBE vs. WEB | 002 | 002 | 002 | 002 | 003 | 003 | 003 [ 003 [ 011 ‘ 012 | 013 | 0.15
BBE vs. WBS | 001 | 001 | 001 | 001 | 002 | 002 | 002 | 002 | 010 ‘ 010 | 011 | 013
BBE vs. YLT 000 | 001 | 000 | 000 | 001 | 001 | 001 | 001 | 003 003 [ 003 | 0.04
DBY wvs. ASV 016 0.7 0.17 07 0.28 0.30 0.30 0.31
DBY vs. BBE | 001 | 0.01 | 001 | 001 | 002 | 002 | 002 | 0.02 008 | 008 | 0.10
DBY ws. KIV 0.12 0.13 0.12 0.13 0.22 .24 023 0.24
DBY vs. WEB | 007 | 008 | 007 [ 008 [ 0.14 [ 015 | 014 | 0.15
DEY vs. WES 012 0.13 0.12 013 0.22 0.24 023 0.24
DBY vs. YLT 001 0.02 0.02 0.02 0.02 0.03 0.0 0.03 0.18 0.21 0.26 0.27
KJV vs. ASV
KJV vs. BBE 001 | 001 | 001 | 001 | 0.02 | 04 0 0, 008 | 009 | 010 | 011
KIV vs. DBY 0.12 0.13 0.12 0.13 0. 0. 23 0.24
KIV vs. WER 0.10 011 0.10 010 0.19
KIV vs. WEBS
KIV vs. YLT 001 | 002 | 041 | 001 0.02% 002 | 002 | 014 | 016 [ 010 | 0.20
WEB vs. ASV 0.32
WEB vs. BBE | 002 | 002 | 002 | 0O 33 | 003 | 003 [ 003 | 011 012 | 013 | 015
WEB vs. DBY | 007 | 008 | 007 [ 008 > 015 [ 014 [ 0.15
WEB vs. KJV 0.10 0.11 0.10 0.10 0.18 0.20 0.19 0.19
WED vs. WBS 0.11 0.12 0.11 012 0.20 0.22 0.21 0.21
WEB vs. YLT | 001 | 0.01 | 001 [ 001 | 002 | 002 | 002 | 002 | 010 012 | 015 | 0.16
WES vs. ASV 0.27 0.20 0.28 029
WEBS vs. BBE | 001 | 001 | 001 [ 001 | 002 | 002 | 002 [ 002 | 010 010 | 011 | 013
WES vs. DBY 0.12 0.13 | 0.12 013 0.22 .24 023 0.24
WS vs. KJV
WEBS vs. WEB 0.11 0.12 0.11 0.12 0.20 0.22 0.21 0.21
WES vs. YLT | 001 | 0.02 | 002 | 001 | 002 | 003 [ 003 | 003 | 016 | 017 [ 021 [ 022
YLT vs. ASV 001 | 002 | 002 | 002 | 008 | 003 | 003 | 003 | 018 | 021 [ 025 | 026
YLT vs. BBE 000 [ 001 | 000 | 000 | 001 | 001 | 001 | 001 | 003 003 [ 003 | 0.04
YLT vs. DBY 0.01 0.02 0.02 0.02 0.02 0.0 0.03 0.03 0.18 0.21 0.26 0.27
YLT vs. KIV 001 | 002 | 001 | 00 002 | 002 | 002 | 002 | 014 | 016 [ 019 [ 0.20
YLT vs. WEB | 001 | 001 | 001 [ 001 | 002 | 002 | 002 [ 002 | 010 012 | 015 | 0.16
YLT vs. WBS 001 | 002 | 002 | 001 | 002 | 003 | 003 | 003 | 015 | 017 | 021 | 022

Big Humanities Data

WBS vs. YLT 625 | 622 | 624 | 634 | 6.06 | 602 | 604 | 6.08

YIT ws. ASV G.ad 6.26 6.30 620 6.08 601 6.05 6.03 5.00 402 4.01
YLT vs. BBE G.86 | 677 | G.84 | G685 | 6.68 | 662 | 666 | 6.66 | 500 | 504 502 | 5.02
YLT vs. DBY 638 | 631 633 | 632 | 615 | 608 | 609 | 607 | 526 | 519 | 513 | 510
VLT vs, KJV 630 | 633 | 630 | 630 | 6.16 | 600 | 615 | 614 | 541 533 | 528 | 5.26
YLT vs. WEB 638 | 630 | 634 | 633 | 6.23 | 616 | 617 | 615 [ 551 544 536 | 5.33
YLT vs. WBS 625 | 622 | 624 | 634 | 6.06 | 602 | 604 | 608 | 535 | 520 | 523 | 521
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Dependency of recall and TR compression

Correlation between Text Re-use Analysis and Gold Standard for Word based Featuring
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F-Measure and Noisy Channel Evaluation

F-Measure against Similarity threshold t for KJV version with Word based Featuring

1 T T T
08
06
04 Mining Ability (in dB) against Similarity threshold t for KJV version with Word based Featuring
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F-Measure: WBS, ASV, DBY, WEB, YLT, BBE . s 0'; m“aritythreshold‘i's o !
NCE: WBS, ASV, DBY, WEB, BBE, YLT
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Relation of preprocessing, featuring, and reuse style

ASV BEBE DBY WEB WEBS YLT
£ | (0.38,0.77) | (0.08, 0.40) | (0.15, 0.74) | (0.15, 0.74) | (0.37, 0.91) | (0.08, 0.52)
Eo | (0.38, 0.79) | (0.08, 0.40) | (0.16, 0.74) | (0.15, 0.74) | (0.40, 0.92) | (0.08, 0.53)
Eq | (0.38, 0.78) | (0.08, 0.41) | (0.15, 0.74) | (0.15, 0.74) | (0.39, 0.91) | (0.08, 0.52)
£, | (0,38, 0.78) | (0.08, 0.42) | (0.16, 0.74) | (0.15, 0.74) | (0.39, 0.91) | (0.09, 0.53)
ASV BEE DBY WEB WES YLT
€| (0,63, 0.84) | (0.34, 0.44) | (0.46, 0.77) | (0.46, 0.75) | (0.70, 0.92) | (0.34, 0.64)
€, | (0.63, 0.85) | (0.34, 0.45) | (0.48, 0.78) | (0.46, 0.76) | (0.70, 0.92) | (0.36, 0.65)
£5 | (0.63, 0.85) | (0.34, 0.43) | (0.48, 0.78) | (0.46, 0.76) | (0.70, 0.92) | (0.44, 0.68)
€4 | (0,63, 0.85) | (0.36, 0.44) | (0.48, 0.78) | (0.47, 0.76) | (0.70, 0.92) | (0.44, 0.70)

Big Humanities Datas
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Dotplot view
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Special issue on text reuse

Special Issue Call for Contribution Journal of

Oata Mining
and Oigital
~ Nlumonities

Computer-Aided Processing of Intertextuality
in Ancient Languages

http://jdmdh.episciences.org/page/call-for-contribution-special-issue

Questions & comments to: mbuechler@gedh.de
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Thank you!

"Stealing from one is plagiarism, stealing from many is
research" (Wilson Mitzner, 1876-1933)

SPONSORED BY THE

Federal Ministry

TRAP % of Education

and Research
Electronic Text Reuse Acquisition Project

INSTITUTE OF COMPUTER SCIENCE
GOTTINGEN CENTRE FOR DIGITAL HUMANITIES

Visit us at http:/letrap.gcdh.de
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