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e AQUA Different research interests & Agenda
Ancient Greek Ancient history
philology
Textual
reuse
Computer science

Epigram: Lots of texts produce much more text mining data which
can easily be accessed by a powerful Visual Analytics component.
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eAQUA What is a graph?
Graph
- Formal: Graph G=(V,E) V=collection of vertices, E=collection of
edges

- Simple: pairwise relations between objects from a certain collection

Several examples of a graph:

/ %ﬁﬁguﬁs’mw & Danyel

(g&z:zgs&%?ﬁgﬁgmgﬂn A — Scotf m
Citations . Leila 2 el

Textual reuse graph: Social Network graph: Co-occurrence graphcr e
V: collection of text V: collection of persons V: collection of words
passages E: collection of E: collection of found and
E: collection of found relations between statistically significant
reuses between V persons in V relations between V
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e AQUA Complexity of algorithms |

Citationsgraph

* Naive method: comparing every sentence with all other sentences
* TLG: 5,500,000*5,500,000 = 3.025el13 comparisons
* Assumption: It can be compared 1000 sentences/sec.

* This process would run about 3.025e10 seconds or more than 959
years.

Even if we would compare only sentences with all significant phrases we
would need about one year.

That's why:

Usage of divide & conquer strategies

Intelligent pre-clustering of data

Using occurrences of Plato, work titles or roles of Plato's works
* Using significant terms of Plato's work
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AQUA Complexity of algorithms I
=
Citationsgraph
Graph
- Formal: Graph G=(V,E) V=collection of vertices, E=collection of
edges

- Simple: pairwise relations between objects from a certain collection

1V =segment corpus(C) withv,, v,, ..., v, €V, Uv=Cand v#v,
2 for eachveV

3 F =train_features(v);

4  for eachveV

5 for each f EF,

6 e=(v,v,)€E=select all v, containing feature f,

7  for eache€E

8 s,=scoring(e=(v,v)€E; F;; F));

9 if(s,<threshold){ E=E\{e }}
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e AQUA Literal citations:

Citationsgraph
ai 6' év taic yvvat&lv av ufiteal T kal VoTépatl Aeydusvat 6t T avTd
Ta0Ta (wov EmBuunTIKOV ...

1. Step: Iterative training of possible n-grams candidates (Training)
ai &'
ai 6' €v
ai 6' v taic
ai 6' v taic yvvai&iv

2. Removing all n-grams having a smaller frequency of 2 and having
less than 5 words (Selection)

3. Removing prefixes and suffixes

4. Creating inverted list for the above detected n-grams (Mapping
n-gram to sentence)

5. Collect all sentences having same n-grams (Citation candidates)

6. Compute similarity by word overlap (Dice)
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@AQUA Literal citations: portal |

S Eali
Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe Z E

& v 2@ 4 9 file:yymedia/usB_DISK/Nortrige/2009-06-26-KCL-WIPSeminar-CitationDetection/01-Index.html v| 4 |pac . Citationsgraph
f5 Meistbesuchte 5... v Intelligente Les... v EgRed Hatv [ExFree Content~ 2/ https://www.xing.c... [g] http://www.eaqua.... [7]Deutsche Bank Onl... S
Lo % “Jpageuise - Google-Suche ¢ & -
r::‘
e AQUA
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Citationsgraph \ Diff.-Analyse J Klassifikation
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Suchmaske
© 2008-2009 Institut fiir Informatik, Universitat Leipzig
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t:‘;A\QUA\ Literal citations: portal Il

!‘!.F.!:P“- =
f",.'.,_.
Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe 4’“
Citationsgraph
< v & 4k |/9|file:///media/USB_DISK/Vortrage/2009-06-26-KCL-WIPSeminar-CitationDetection/02-RequestReferencest *q+ pag vy
[ Meistbesuchte S...~ Intelligente Les... v [EgRed Hatv [3Free Content~ 2/ https:/jwww.xing.c... [g] http://www.eaqua.... [7]Deutsche Bank Onl... »
€9 Welcome to Shredder! 52 (o] http://www.e....Tim.Cit.txt 3¢ | (6] €AQUA :: Cocoon * pagewise - Google-Suche 32 4 v

2 AQUA »-

PLATO - 0059 ~| Timaeus - 031 |

Results

o 1L 10 By del, yEveov 32 ook Eyov, kol Tl 10 yiywopevoy pév del, By 32 oDBEmoTE;
Sonrce : FLATO (Atheniensis - 5-4 B.C. ): Timaeus
Vide : CFL et SOCRATIC ORUM EFISTULAE (0637) Lexicon: CF. TIMAEUS Sophista Gramm. (2602) Scholia: Cf, SCHOLLA IN FLATOMNEM (5035)
Publication : Timaeus, ed. ], Burnet, Flatonis opera, vol. 4. Oxford: Clarendon Fress, 1902 (repr. 1968): 5t [11.17a-92¢. (Cod: 24,104: Dialog., Fhil.)
Docrement citation : 27 /3a/6 to 28/a/1 (Schema: Stephanus page /section /line )
References @ There have been 52 references of this sentence found.

B O & g obpovac A kdopoc iy kal ko BT Toté dvopalduevoc pdAioT fiv & yormo, ToDB' Auiv GvopdoBu_okentéov & obv mepl abtol mplitov, &mep OMokerma mepl
mavtoe év apyl| Selv oxonely, motepov fv del, yeve oewg dpyiv Exuv oddeplov, f yEyovey, dm' dpyfic Tvog dpidpevoc,
Sonirce - FLATO {Atheniensis - 5-4 B.C. ): Timasus
Vide : CFL et SOCRATICORUM EFISTULAE (0637) Lexicon: Ci TIMAEUS Sophista Cramm. (2602) Scholia: Cf. SCHOLLA TN FLATOMNEM (5035)
Prblication : Timaeus, ed. ]. Burnet, Platonis opera, vol. 4. Oxford: Clarenden Press, 1902 (repr. 1968): St 111.172-92¢. (Cod: 24,104: Dialog., Fhil.)
Diocriment citation : 28/ 1a/2 to 28/ 1a/7 (Schema: Stephanus page /section /line )
References @ There have been 46 references of this sentence found.

Y. TO pév i) voroe et AGyow TTEpI AITAY, del kot TadTi By, 10 & b 80F) pet oloBoswc dAdyon SofacTdv, yiyvduevoy kol dmoihipsvoy, Butwg & obdEToTe v,
3 Suchen: | pATpal ] 4= Aufwarts =p Abwarts - Hervorheben [ Grolk-/Kleinschreibung
Fertig

'l

Marco Buchler & Annette GelRner & Thomas Eckart 10



t:‘fl,&@u#\\ Literal citations: portal

€« -

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe Citationsgraph
L] file:/ffmedia/USB_DISK/Vortrage/2009-06-26-KCL-WIPSeminar-CitationDetection/03-ToySampleReference v | |~ |pagewise @
[t
Meistbesuchte S...+ Intelligente Les... + Red Hat ~ Free Content~ 2/ https://www.xing.c... http://www.eaqua.... Deutsche Bank Onl... »
& Welcome to Shredder! 52 (o] http://www.e....Tim.Cit.txt 3¢ | o @AQUA :: Cocoon % *Jpagewise - Google-Suche 3¢ % v
E
\__tj" "4! ! !'.! ! 5«!
Author : 0059 - PLATO
Publication : 031 - Timacus
A b
Quotations Citations Map Graph
Found : 6
Original
al & &v taic yuvemFly ab pftpel T8 kal OOTEpo Aeydpeval Sit Tée adTé Talbta, Ziov mBuunTikdy évdv THe Tmonolioc, STav Gxapmov Tapé THY Gpay Xpvov Tohby yliyvnta,
yokemiig dyovaktolv ¢ £ pel, kol TACVLI VO TTAVTN KoTé 10 atipa, Tée Tol mevetpotog Siefddoug dmodpdrrov, dvanvely o0k v elg dmoplag Té EoydTog upaiiel kol
VAToUC TaVTOBa s, HARC TOPEKEN, péXpImEep Bv EkaTépuwy ) émBupin kol & Epuc ouvayaydviee, olov Amd S£vEpuwv Kapmdy KaTadpé PovTeC, K¢ L &poupay THY witpoy
dopota OMd oukpoTHTOC Kol d3IdTAOCT (G koTaome(pavied kal TdAv Slakplvavie peydha Evidg ExBpewvtal kol petd TobTo el doiC dyaydvTes [wwv ATIOTEAE owal
YEVETIV.
Soiirce : PLATO (Atheniensis - 5-4 B.C. ): Timasus
Vide : CF. et SOCRATIC ORUM EPISTULAE (0637) Lexicon: Cf. TIMAEUS Sophista Gramm. (2602) Scholia: Cf. SCHOLIA TN PLATONEM (5035)
Publication : Timaeus, ed. ], Burnet, FPlatonis opera, vol. 4. Oxford: Clarendon Press, 1902 (repr. 1968): St [11.17a-92¢. (Cod: 24,104: Dialog., Fhil.)
Docunment citation : 91,/ 1a/7 ta 91/3a/5 (Schema: Stephanus page /section/line )
Queotations
o «ol & év talc yuvanElv ab pftpal Te kol OoTépm Aeydusval 814 & abTé Tabta, ZGov EmBuunTkdY Evov The Tadonalac, STav kaprmov Tepl THv Gipav Xpdvov TToADY L
WIVUNTOL YORETTEE A akToii th nel kol AL L ENDW THAYTR KATA To aiun T Toil Tueiuamor SeFadoue dmohndTrow dvomeeiv onk #oiv elc dmonloe Tie #ovdToe =i

¥ Suchen:
Fertig

HATpol

] 4= Aufwarts =p Abwarts . Hervorheben [ Grofi-/Kleinschreibung
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e AQUA Literal citations: Visualisation |
Plato: Timaeus 91b7 ff. .

Citationsgraph

al &' év taic yuvatEv ad pAtpal Te Kal botépal Asydueval 6t T adTd TadTa I
EMBLUNTLKOV €VOV TAC Tatdonoulag 6Tav AKAPTOV TIAPA TAV WPAV XPOVOV TOALY YiyvnTal
YOAETIWC AYOVOKTOOV PEPEL KAl TAAVWHEVOY TIAVTN KATA TO OWHA TAC TOD MVEDUATOC
6LEE0B0LG ATIOPPATTOV AVATIVELY 00K €WV £l amoplag TaG oXaTag EMBAAAEL KOl VOOOLG
MaVTodamaC GAAAC TIAPEXEL MEXPLITIEP AV EKATEPWV I EMBupia Kal 0 EpwWC ouvayayOVTEC OLOV
Ao 5EVOPWVY KAPTOV KATASPEYAVTEC WG €LC Apovpav THV uTPav ddpata OO CULKPATNTOC
Kal adlanAaota (o Kataome{pavteg Kal AALY dlakplvavTteg peydAa €vTOC EKOpEYPwVTOL Kal
META TODTO €i¢ PG dyaydvTeC CWWVY ATIOTEAECWOL YEVEDLY

al &' év taic yuvatEv ab pitpal Te Kal botépat Aeydueval ot T avTd TadTto CHov
EMOLUNTLKOV €vOV TAC Tatdomnotiag Otav dkapmov TeEPL THV Wpav Xpdvov TIoALY yiyvntal
YOAETTWC AYOVOKTOOV q)épst Kal n)\a\)(bpevov nd\)m KATA TO O(I)ua TOC TOD n\)sl')uaroc
dLe€b6060uc anodpdTTOoV AVATMVELY OVK EWV ELC anoptaq TOG soxorraq spBaMsL Kal voooug
na\)'roéanaq a)\)\aq TIAPEXEL HEXPLTEP AV sKortspw\) N emeuuta Kal O epwq Euvayayovreq olov
Ao 8EVBPWVY KaPTOV KATAdPEWYAVTEC WC €lC dpovpav TNV HATPAV AdpaTta OO OCULKPOTNTOC
Kal adldnAaota (Wa KATAoTelpavTEC KAl TIAALY OLAKP(VOVTEC HEYAAQ €VTOC EKOPEPWVTAL Kal
HMETAQ TODTO €l PWC dyaydvTteC CWWV ATIOTEAECWOL YEVEDLY

mept 6€ TG PATPOG OTL TE Cwov €0TL Kol adtn kal T &no tod norrpoc; sEspxous\)a HépLa
TadTa MAAW Agyel MAGTWY ol §' €v Talg yuvat&ly ab pr]'rpou TE KOl uorspou )\syopevat oL T
avTa TadTa CWov EMBLUNTLKOY €vov TAC ratdormotiag 6tav dkapmov opd THY WPav Xxpdvov
TIOADV y{vnTOol XOAEMWC AYAVOKTOOV PEPEL KOl MAAVWMUEVOV TTAVTN KATA TO CWUA TAC TOD
r[\)s()ua'roc dLe€b6060uC anoPppdTTOV KAl AVATIVELY OVK €WV siq émop(ac TOG é:oxd'tac EMBAAAEL
Kal vOaoug na\)Toﬁanaq AAAQC napsxst LEXPLITEP GV EK(XTEpw\) N em@upta Kal O Epwq
E,uvayayovrsq olov ATO 6EVOPWVY KaPTIOV Ka'raﬁpstpa\)'rsq wq elc Gpovpav TRV HATPOV aoporra
LTO OPLKPATNTOC Kol ddldnAaota A KATAOTE(PAVTEC KAl TMAALY dlakp{vavTeEC HEYAAQ EVTOC
EKOPEYWVTAL KAl JETA TODTO €l dWC AyaydvTeC (WY ATIOTEAECWOL YEVEDLY
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e AQUA Literal citations:
VisUi === ==
Plato: Timaeus 91b7 ff. .

Citationsgraph

al &' év taic yuvatEv ad pAtpal Te Kal botépal Asydueval 6t T adTd TadTa I
EMBLUNTLKOV €VOV TAC Tatdonoulag OTav AKAPTOV TTPA TAV WPV XPOVOV TOALY yiyvnTal
YOAETIWC AYOVOKTOOV PEPEL KAl TAAVWHEVOY TIAVTN KATA TO OWHA TAC TOD MVEDUATOC
6LEE0B0LG ATIOPPATTOV AVATIVELY 00K €WV ElG AToplag TAG £0XATAG EMPBAAAEL KOl vOOOLG
MavTodamnac GAAAC TIAPEXEL MEXPLTIEP AV EKATEPWVY N EMBLUIia Kal O EpWC oLVOYaYOVTEC OLOV
Ao 5EVOPWVY KAPTOV KATASPEYAVTEC WG €LC Apovpav THV uTPav ddpata OO CULKPATNTOC
Kal adlanAaota (o Kataome{pavteg Kal AALY dlakplvavTteg peydAa €vTOC EKOpEYPwVTOL Kal
META TODTO €i¢ PG dyaydvTeC CWWVY ATIOTEAECWOL YEVEDLY

al &' év taic yuvatEv ad pitpal Te Kal botépal Aeydueval 51 T avTd Tadta (Hov
EMOLUNTLKOV €vOV TAC Tatdomnotiag Otav dkapmov mepl THV Wpav XPdvov TIoADLY yiyvnTal
YOAETTWC AYOVOKTOOV q)épst Kal n)\a\)(bpevov nd\)m KATA TO O(I)ua TOC TOD n\)sl')uaroc
dLe€b6060uc anodpdTTOoV AVATMVELY OVK EWV ELC anoptaq TOG soxorraq spBaMsL Kal voooug
na\)'roéanaq a)\)\aq TIAPEXEL HEXPLTEP AV sKortspw\) N emeuuta Kal O epwq Euvayayovrsq olov
Ao 8EVBPWVY KaPTOV KATAdPEWYAVTEC WC €lC dpovpav TNV HATPAV AdpaTta OO OCULKPOTNTOC
Kal adldnAaota (Wa KATAoTelpavTEC KAl TIAALY OLAKP(VOVTEC HEYAAQ €VTOC EKOPEPWVTAL Kal
HMETAQ TODTO €l PWC dyaydvTteC CWWV ATIOTEAECWOL YEVEDLY

ai &' £v Talc yuvatEiv ad pftpal T Kal DoTépat Asydueval dld T&
a0t TodTo WOV EMBLUNTIKOV €Vvov TAC Tatdormotlac Otav GKapPTov Tapd THVY WPV Xpdvov
TIOADV y(vNTOoLl XOAEMWC AYAVOKTOOV PEPEL KOl MAAVWUEVOV TTAVTN KOTA TO CWHA TAC TOD
r[\)s()ua'roc dLe€b6060uC anoPppdTTOV KAl AVATIVELY OVK €WV siq émop(ac TOG é:oxd'tac EMBAAAEL
Kal vOooug na\)Toﬁanaq AAAQC napsxst LEXPLITEP GV EK(XTEpw\) N em@upta Kal O Epwq
Euvayayovrsq olov Ao 5€vdpwv KaPmov Kamﬁpslpa\)'rsq wq elc Gdpovpav THv HATPOAV aopam
LTO OPLKPATNTOC Kol ddldnAaota A KATAOTE(PAVTEC KAl TMAALY dlakp{vavTeEC HEYAAQ EVTOC
EKOPEYWVTAL KAl JETA TODTO €l dWC AyaydvTeC (WY ATIOTEAECWOL YEVEDLY
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l:‘J-\\Q?UA\ Literal citations: Visualisation

Citationsgraph

Live demonstration
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@AQUA Similarity thresholds for some authors
—
Similarity distribution of textual references separated by authors 4_“ }‘15:

100 Citationsgraph

P ATO (4. BC)
== PLUTARCHUS (2. AD)

¥ GALENUS (2. AD)

= PORPHYRIUS (3. AD)
#=CYRILLUS (5. AD)

< EUSEBIUS (4. AD)

## THEODORETUS (5. AD)
¥ STOBAEUS (5. AD)

= PROCLUS (5. AD)

<= JOANNES PHILOPONUS (6. AD)
== SIMPLICIUS (6. AD)

Frequency

Similarity of textual references

First result: As time passes, text reuse by later authors becomes much less literal.
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» Graph is built based on co-occurrence analysis.
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Motivation Il (unstable graph)

T, —
o
EuvoryoayovTeg _— £xBpéYwuTA ationsgraph
Aeyodpeval ""dmotpattov . e
; STETE ogiw nopsver « OH[KF]OTHTO(;
ylyvnTat _ botépat HEXPUER v6ooTEPGL
novToSanG WP -+ dnoppdtTov S
néwTn Xﬂ'nf.?:':\%,,,' gaaliicl” ©dAAEL
£meupia 6‘;“““ H.Er[hl(; ! =
6l.cmpw-cn.|r£ a“"",“;“‘ ayayovTe , . &ﬁtﬂnhﬂara - YlyvnTan
ouucporntm EVOV 1.!:}, umk, T W OV
E':I.‘: e _{Evoi;:i;“uul 110 ! TO&{_;I'I'I"'.':“ - ﬁéuﬁpmu
anopwwﬂ nawsorn . M EUBaAAEL EMBUUNTHEXPMER § G pc "‘uzxpmzp
l wpav f0vATOg pEpeL ¥ PTOV
A Bk plvovTEE 2~ '-Pm-'T,EC
xai\zru..ﬁﬂpﬂn ( 00V - HATpOw
&¢vE uitpal .
OMLK =27 e Joug noAov
EAAa Kuraarr.ﬂp
S = EKBpﬂllhl\l'[lIl
d{&l.rﬁ—n&";—" Anngow prov
. . paTtTov 1
navTn Vogoug T luuull'.'ﬂ'l;
i dvanvelv i
napéxel dnopiog ) yuvaugiv
nowsonolag 2Mnov
EKOT Euw OVUTE .
Sovayay s BEVEpWY
£mBupia dry oy ow
Kot Epwc Toa Eupénnzl.
El'l{l'.l ToGam O MvedpaTog THwv Tiov &ﬁ'ﬂ“ﬁqfn & vdha
GleLoboug anod
: lIF‘\rt pﬂTTOU JTEFI{[I.
KEGH e ™ o -'pawTeEg AUV
L] I L -Em“
ENodP e _ R I'l(EtlU'[l "mﬁ""}uupotntoq -
aelikapmoy v EWEx =~ dvamueiy BITRO TRy
p R .
“ﬂpd:riel‘tsﬁg_tﬁrl ;pﬁuhhsl. e unrnm.l fikapnov fQo
no h]‘u “nn:“::;:: ﬂh K{ET{[{IIIEL o t-E{; J{]’{]lj{; ELJw
I'[uﬁlﬂﬂ pl‘l EKEqu.IbJU To E meuLia ﬂ\_lrli'lfaﬂl-:-'ll
Jp— EK EP LIV T O
Epw{; UOTEpDOL UL e PEY
: AMOTEAEOWOL
yiyvnTaow

Marco Buchler & Annette GelRner & Thomas Eckart

17



@AQ@A Motivation lll - Graph Similarity

Wort katafpsyavtes ( 567423 )

Anzahl 3

Haufigkeitsklasse 20

Mormalisiert gleiche Formen: xatadpsyavtes (3);

Kookkurrenzéahnliche Formen: éxBpsywytan (0.9765); dnodpdTrow (0.9705); dmoTsA £owa (0.9595); ddidmiacTa (0.9556); KaTaoIsiparTeg (0.9551); priTpat (0.954);
ayavarToly (0.8432); SiarpivavTes (0.7592); Zupapayovrtes (0.7859); pEymiisp (0.573); oplEpOTNTOC (0.5051); manbomoriac (0.4973); DOTEpaL (0.4565); £00v (0.4757);
EMBUPNTIEOY (0.4757); fopdTas (0.4432); S0 (0.4105); ayayportes (0.4); fpfddAa (04); @xapmow (0.3592); navrodaiids (0.3892); avamvsiv (0.3892); ielobovg (0.3754);
mAauapsvor (0.3459); 6 (0.3027); ylyenTal (0.2919); Asyopsran (0.2919); £mi (0.2919); pév (0.2811); kai (0.2811); abT@r (0.2811); womep (0.2811); §j (0.2703); Katd (0.2703);
amopiac (0.2703); Tadw (0.2703); madw (0.2703); dpyfic (0.2595); Aovmow (0.2595); mod Awwv (0.25595); ELw (0.2595); kaBdmep (0.2595); owpatog (0.25595); dpolwe ((.2595);
pddioTa (0.2595); 60 (0.2595); £T1 (0.2595); a@bToic (0.2595); ToOTwY (0.2595); ELwdew (0.2595); Mixpdoi (0.1455); kateoflovgal (0.1157); oveTeTofofat (0.1031);
apolavres (0.102);

Wort IMAdTwe ( 675 )

Anzahl 5754

Haufigkeitsklasse 9

Mormalisiert gleiche Formen: ITAdTwe (5754, ITAATON (51); AGTWE (9); TAQTER (7);

Kookkurrenzahnliche Formen: Apiotored ne (0.45); MAatwrog (0.45); Tipaiw (0.41); Zwrpdatng (0.39); $aibpw (0.39); [MTAdTwn (0.35); ITAd (0.37); oroTeAng (0.3316);
HMopdiprog (0.33); @aibfen (0.33); ToArvteiq (0.32); [poxdoc (0.32); ZoguoTfi (0.32); InmoxpaTng (0.31); abTie (0.31); Happsvidne (0.31); IHappewidy (0.31); TapBiiyoc
i0.31); gnd ogodoc (0.3); Tipaog (0.3); fvtaifa (0.3); Epmebord fic (0.3); @1AiBw (0.3); Goxel (0.29); ExacoTow (0.29); pgw (0.29); oliTw (0.25); obgiag (0.25); TOUTETTL (0.25);
ai Tiaw (0.28); dpyip (0.28); amAcc (0.28); Homep (0.28); slvan (0.25); gepi (0.28); TAW (0.28); Enyobusvoc (0.28); MAwTivoc (0.28); 56T (0.28); simov (0.28); dvdyin (0.27);
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e AQUA Graph based approach

Toy sample corpus

1. Copy from one, it is plagiarism,; copy from two, it is research.

2. Plagiarism is not the same as copyright infringement.

3. Plagiarism is to to copy from one but to copy from two is research.

4. The concept of copyright originates with the Statute of Anne (1710) in Great

Britain.

5. In a legal context, an infringement Frers to the violation of a law or a right.
1. Step: 2. Step: 3. Step: 4. Step:
Co-occurrence Graph based Intersection e
analysis similarity -

(copy,from, 1.0) ~research
(copy,from) (copy,from, 1.0) (copy,one, 1.0) la]
(copy,one) (copy,one, 1.0) (copy,it's, 1.0) o)
(copy,it's) (copy,it's, 10) (copy,plagiarism, 0.8) mmmm B
(copy,plagiarism) (copy,plagiarism, 0.8) (copy,research, 1.0)
(copy,research) (copy,research, 1.0)
(plagiarism,from, 0.8) .
(plagiarism,from) (plagiarism,from, 0.8) (plagiarism,one, 0.8) SEleCthH
(plagiarism,one) (plagiarism,one, 0.8) (plagiarism,it's, 0.8)
(plagiarism,it's) (plagiarism,it's, 0.8) (plagiarism,copy, 0.8) _—
(plagiarism, (plagiarism,copy, 0.8) lagiarism, h),
p ag!ar!sm copy) p g. | py f)psag|ar|sm research)
(plagiarism,research) (plagiarism,research, 0.8) V-
research

(plagiarism,copyright)

(plagiarism,infringement)

(copy,copyright, 0.1)

(copyright, infringement

N—1)

01)

Marco Buchler & Annette GelRner & Thomas Eckart
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@AQWA Visualisations for Historians

Citations

Author l PLATO v] Waork l Timaeus "J

century range: /5 reload

Q00

g0o0

Foo

Bo0

500

400

300
annes STOBAEUS Anthologus

200
PROCLUS

100

: I

-500 -300 -10 200 400 =0 o] 800 1000 1200
-400  -200 oo 30 SO0 J00 900 1100 1300

SIMPLICIUS

180

160

120 ' Middle Platonism
100 \

%0 Neoplatonism \

17 19 21 23 24 27 29 31 33 35 37 39 41 43
18 20 22 24 Pe 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 65 70 72| 74 76 T8 80 52 84 56 88 90 92

Live demonstration
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@A@Uﬂ Literal citations: Similarity thresholds
A

Similarity distribution EEE

_ Citationsgraph J

20,00%

18,00%

16,00%

14,00%

12,00%

10,00%
& Similarity

8,00%

Percentage of all references

6,00%

4,00%

2,00%

0,00%

Similarity score of textual references
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AQUA Some results - problem focused

Citationsgraph

‘What is a good similarity threshold (literal citations)?
— Dissimilarity vs. Fragment
— Plato: Low threshold provides good results as well
— Atthidographers: Poor quality - precision less than 20% --> Rethinking

*Multi word expressions like King Alexander the Great (literal citations)
*Phrases
— ,ToD Kvplov AU®V Incod Xplotod” (Engl.: Our Lord Jesus Christ)
— Again: ,We are the people!*

« Editorial references to publications

 Works in different editions

We are the people!

Marco Buchler & Annette GelRner & Thomas Eckart 22



e AQUA Start and end of a reuse
o B

Citationsgraph

ai ufAtTpal Te Kal DOTEPAL Asyoueval

ai 6¢ €v taic yvvatélyv  uATtpal TE KAl LOTEPAL Asyouevat ...
ai 6' €v taic yvvatl&lv av uATPal TE Kal DOTEPAL Asyousvat ...
al &' €v talc yuvalgl UATPOl TE KAl LoTEPAL Acydueval ...

Marco Buchler & Annette GelRner & Thomas Eckart 23



eAQUA Scope to Shannon's Coding Theorems

Citationsgraph

Textual reuse graph
- Formal: Graph G=(V,E) V=collection of vertices, E=collection of edges
- Simple: pairwise relations between objects from a certain collection

X (noisy) Yy

Trangmnitter = —»| Feceiver
Channel

Given: Multiple ,,Receiver* in terms of texts in different editions

Modelling a noisy channel to ...
- ... identify the systematic influence of editors
- ... Computer Scientists: formalise noise (what is can be systematically
observed)

- ... Classicists: to improve understanding of variants and transmissions
of texts to ...

... €. g. extract fragmentary authors (presentation of Monica Berti)

Marco Buchler & Annette GelRner & Thomas Eckart 24



AQUA

From a bird's eye view

I,
s B
Citationsgraph
Greek &
TLG PHI5 PHI7 Duke Roman
corpus
TLG
PHI5
PHI7
Duke
Greek & Roman corpus

Reuse ratio = Number of inter corpus reuse/

Marco Buchler & Annette GelRner & Thomas Eckart 25



e AQUA

Summary |

Ancient Greek
philology

Ancient history

Trangmitter

Textual
reuse

Computer science

(noisy)

Channel

Yy

.

'
Fs
'
i

i
y
Iy

Eeceiver

Marco Buchler & Annette GelRner & Thomas Eckart
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e AQUA Summary |l

Epigram:
Lots of texts produce much more text mining data which can easily
be accessed by a powerful Visual Analytics component.

Marco Buchler & Annette GelRner & Thomas Eckart 27



e AQUA Questions?

Algorithm

eAQUA

Classical Studies

Expert knowledge

http://www.eaqua.net
Annette GelSner
Marco Buchler, Thomas Eckart Ancient Greek
Natural Language Processing Group Institute of Classical Philology and
Department of Computer Science Comparative Studies
University of Leipzig University of Leipzig
mbuechler@eaqua.net agessner@eaqua.net
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