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Autfomafische Sprachverarkeitung

What do you do with a million books?
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Autfomafische Sprachverarkeitung

We do not have any native speakers for historical languages like
ancient Greek and Latin ...
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What is text re-use?

Autfomafische Sprachverarkeitung

Text Re-use

e

N,

quotation

cultural heritage

plagiarism

Why is historical text re-use so much more attractive?

Marco Buchler



E! Ei _rj An old interest: Text re-use in traditional humanities
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2 De titulo vide Ag 155 sqq. 3 omnis homines *Char.
gramm. [ 149, 17 Diom. gramm. [ 305,29 omnis...student Prisc.
gramm. Il 358,15 omnis.. . praestare Non. p. 371,11 omnis...
animalibus Char. gramm. I 140,1 Eugraph. Ter. Eun. 232

omneis Char. omnes Eugraph. qui ... animalibus Arus.
gramm. VII 508, 4 praestare ceteris animalibus Diom. gramm. [
813, 11 5 pecora . .. finxit Arus. gramm. VII 496, 27 quae
... finxit Non. p. 309,11 Victorin. rhet. p. 160, 36 Prisc.
gramm. Il 370,18 veniri oboedientia Sen. epist. 8(60),4 oboe-
dientes Sen. 6 sed ... sita est Serv. Aen. 2, 452 georg. 1, 198

sed...utimur Lact. inst. 2,12, 12 7 animi. .. utimur Hier.
ad Gal. 5,16 p. 410 ad Eph. 5,33 p. 537 animi ... commune
est* Hier. adv. lovin. 2, 10 Aug. civ. 9,9 animae Hier. adv. lovin.

8 utimur] vivere Hier. ad Gal. alterum nobis...commune est
Serv. Aen. 5,81 9 videtur] esse videtur XNMTm videtur esse
BKHDFlsn 10et... efficere Victorin. rhet. p. 160,33 17 nam
... opus est Don. Ter. Andr. 334 Prisc, gramm. II] 226 3 288 .17

Manually produced record of text re-use.
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E! 5 ;j +ACID for the eHumanities”: (Relation) Diversity
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Farallel texts

syntactical text re-use Semantical re-use Incomplete text re-use
Quotation Edition Allusion Faraphrase summany Fragmentarny authors Incomplete Digital Librany
Duplicate Mear-duplicate Translation Analogy

Understand your data:
Understand how text is re-used in your data.
(an experience thing)

Marco Buchler 6



E! 5 _rj +ACID for the eHumanities": (Node) Diversity
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Multi word unit

Sapiental statement Commuonplace
Winged Worc
SRR Apothegm Aphorism Loanword
Watchword
Fhraseme
M axim Kinegram Fassword Witticism
Sl Abstract i Flatitude
Epitome
Truism Epigram
Motto
Froverb
Farole Saw
Farable Cnome Ephitet Mantra
Quip
[cliom
Slogan M axim Saving Adage Cliche

Understand your data:
Understand the re-used text chunks.
( a knowledge thing)

Marco Buchler 7



E! E _J—j »+ACID for the eHumanities”: Diversity - 6 levels of text re-use

Autfomafische Sprachverarkeitung

- Level 1: Pre-processing (Cleaned and prepared data)

- Level 2: Featuring (Digital fingerprint of a re-use unit)

- Level 3: Feature selection (Signature of a digital fingerprint)

- Level 4: Linking (Match of re-use units that have at least one feature in
common)

- Level 5: Scoring (Weighting of linked re-use units)

- Level 6: Post-processing (e. g. post selection or views that depend on research
questions)

R):

11

Implemented in TRACER (http://etraces.e-nurnanities.net/TRAC
- Tool available in 2013
- Teaching courses (full week) are planned for 2013

- More than one million permutations of implementations of the 6 levels
possible (05/2012)

Marco Buchler 8
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Measuring and visualising text re-use

Autfomafische Sprachverarkeitung

A text re-use from a document with a
high text re-use coverage is more
trustworthy than from a less frequently

A text re-use from a section of a
document with a high text re-use
temperature is more trustworthy than
from a less frequently re-used part of a —,

re-used text.

document.

Marco Buchler
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E! E Jj eTRACES: consortium!

Autfomafische Sprachverarkeitung

Monica Berti

Rom

ASV Leipzig

Interface Projects

Dresden

GEFORDERT VOM

Bundesministerium
flr Bildung
und Forschung

Marco Buchler 10



E! 5 _rj eTRACES: What will be done!
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GCDH

German Literature
(1500 - 1900)

ASV Leipzig

Online Editioning

Perseus Ranking

Digital Library
(B.C.)

text re-use

Sentiments

Social Scientific
Texts

(2nd half 20th

century)

GEFORDERT VOM

Bundesministerium
flr Bildung
und Forschung

Marco Buchler 11
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Leipzig's sub-project in eTRACES

Marco Buchler 12



E! 5 - A fundamental problem:
s How to find relevant information in massive data?

Autfomafische Sprachverarkeitung

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

o v (& wr [-g'{http:ffwww.googIe.de{#sclient=psy&hl=de&q=Herodot&aq=f&aqi=g4g-ol&aql=&0q=&gs_rfai=&pbx=1&fp=6t V] *§ v |ulrike von Luxbur Q{]

E]Facebook 2/ Start | XING Edit My Profile | Lin... [ Google Mail - Poste... [EJAcademia.edu [fjWedding KatRon % Triplt | Online travel... A Garmin Connect - D...

| Ei Facebook 3% | *§ herodot - Google-Suche - { & v
Web Bilder Videos Maps News Shopping E-Mail Mehr v marco.buechler@googlemail.com | Webprotokoll | Einstellungen v | Abmelden |~

Google Instant ist aktiviert, v

Herodot Suche
Ungefahr 604.000 Ergebnisse (0,14 Sekunden) Erweiterte Suche
3 Alles Herodot — Wikipedia <7 - 2 Besuche - 1. Febr. |
Bilder Herodot von Halikarnass(os) (altgriechisch Hpodotog [Ahikapvacoeig] Héradotos |
Halikarnasseus], * 420/480 v. Chr.; t um 424 v. Chr.) war ein antiker ...
i Videos Leben - Werl und Autor - Literatur - Weblink§
de.wikipedia.org/wiki/Herodot - Im Cache - Ahnliche Seiten
W Biicher
v Mehr Historien des Herodot — Wikipedia
Die Historien (griechisch lotopiar historiai Erkundungen®, Erkundigungen) des Herodot sind E
ein neun Blcher umfassendes Geschichtswerk, das im 5. ...
Das Web de.wikipedia.org/.../Historien_des_Herodot - Im Cache - Ahnliche Seiten
Seiten auf Deutsch &
Seiten aus Herodot: Uberblick tber die Textauswahl
Deutschland 13. Dez. 2007 ... Lektireauswahl zu Herodet flr den Unterricht am Altsprachlichen
: Gymnasium.
Alle Ergebnisse waw.gottwein. de/Griefhdt00.php - Im Cache - Ahnliche Seiten

Websites mit Bildern

Bilder zu herodot - Eilder melden

¥|Mehr Optionen

Herodot - Biografie WHO'S WHO.

Erstmals schilderte Herodot auf systematische Weise und in schriftlicher Form die ...
Herodot wurde ca. 484 vor Christus oder etwas friher in Halikarnassaos ...
www.whoswho.de/templite_bio.php?...1 - Im Cache - Ahnliche Seiten

(<]

Fertig

Marco Buchler 13
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Two initially associated documents

Autfomafische Sprachverarkeitung

Marco Buchler
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Documents are linked with a direction

Autfomafische Sprachverarkeitung

Marco Buchler
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Documents are linked with a direction: such as web links

Autfomafische Sprachverarkeitung

B
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i) bl

Login Form
You must create a user account before accessing the search form.

Username

o [ —
]

Latest News

.

Where are Biblindex
users from?

Browser Suggestions
Newsflash 1

‘You must be registered
to access search forms

Popular

‘You must be registered
to access search forms
Where are Biblindex
users from?

Newsflash 1

Browser Suggestions

We need financial support to

develop this site. Thank you for

your message :

helping us!

Login

= Forgot your password?
« Forgot your username?
= Create an account

Biblindex

Welcome to Biblindex! PR3]
For further information on our project, please visit our sclentific blog:
http7/biblindex.hypotheses.org/.

From February 2011 onwards, the project is supported by the French Research Agency
(ANR]): a new version of this site is currently prepared. Thank you for your
understanding.

A_tn:orpus of about 400,000 biblical references is available on this
site.

Access to data is free. This website offers:

- Data from the published volumes of Biblia Patristica, Index des citations et

allusions bibliques dans Ia littérature patristique, Editions du CNRS (ca. 270,000

biblical references, with updates on 5,000 references), prepared by the Centre for

Patristics Analysis and Di (CADP): 1. innil to Clement of
and Tertullian, 1975 - 2. The third century (except Origen), 1977 - 3.

Index of Biblical Quotations and Allusions in Early Christian Literature

UNIVERSITE

LYON 2

e-Humanities Home

News: Workshop e-Human n der Uni Leipzig am 2. Mai!

etraces.e-humanities.net

eTRACES

You are here: eTRACES » Featured Sites

Navigation: Featured Sites :
2 Home e
sEvents We want to highlight the following e-Humanities related projects:

2 Project Partners
2 ASV
- GCDH
;- GESIS

s Publications

2 Tools

s Featured Sites

Links
2 CLARIN-D
2 M12 workshop

2012)

ne 2
2 WortsclTats

Twitter

2
eHumanities Innovation

2:19 pr

Award, call for abstracts:
http://t.co/OU6knk8Z

(in alphabetical order of the first editor, author, co-ordinator or contact person)

Barker, Kansa, Isaksen: Google Ancient Places
http://googleancientplaces.wordpress.com

Berti: Fragmentary Texts
http://www.fragmentarytexts.org
http://demo.fragmentarytexts.org

Cheesman: Delighted Beauty
http://www.delightedbeauty.org
Coffee: Tesserae
http://tesserae.caset.buffalo.edu
Fendt: HyperStudio
http://hyperstudio.mit.edu

Mellerin: Biblindex
http://www.biblindex.org
http://biblindex.hypotheses.org

Olsen: ARTFL Project
http://artfl-project.uchicago.edu

Prochazka, Roueché, Searby: Sharing Ancient Wisdoms

Marco Buchler
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E! 5 _rj Detecting relevance: a document can be linked by more than one doc
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O

Marco Buchler 17
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Source: http://fen.wikipedia.org/wiki/PageRank

The name of this strategy is Google's PageRank algorithm.

Marco Buchler 18



E! 5 ;j Some aspects about Google's PageRank algorithm

Autfomafische Sprachverarkeitung

* Ranking is done by relevance weights (weighted links to a page)

* Benefit for humanities applications:
— Ranking does not necessarily need term weights as done with tf.idf
* e. g. Shakespeare's ,to be, or not to be”

In humanities relevant data, however, we do not have a link structure
like in web based html files.

Marco Buchler 19



E! g _rj Diversity - 6 levels of text re-use

Autfomafische Sprachverarkeitung

Text re-use is about unsupervised quotation detection in textual data.

- Level 1: Pre-processing (Cleaned and prepared data)

- Level 2: Featuring (Digital fingerprint of a re-use unit)

- Level 3: Feature selection (Signature of a digital fingerprint)

- Level 4: Linking (Match of re-use units that have at least one feature in
common)

- Level 5: Scoring (Weighting of linked re-use units)

- Level 6: Post-processing (e. g. post selection or views that depend on research
questions)

Implemented in TRACER (http://etraces.e-nurnanities.net/TRAC
- Tool available in 2013
- Teaching courses (full week) are planned for 2013

- More than one million permutations of implementations of the 6 levels
possible (05/2012)

R):

11

Marco Buchler 20
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Three main steps for text re-use on Perseus

Autfomafische Sprachverarkeitung

Recently quality of results:
- precision:
- recall:

0.938

- Fingerprinting: bigram vs. unigram shingling (07/11 - 12/11)
- Bigrams provided more genre and author specific
features ( e. g. In Euclid's Elements)

- Normalized weighting vs. absolute weighting of the overlap (10/11-02/12)
- Overlap did often contain just two or three words.

- Dynamic sentence windows vs. fixed-size moving windows (01/12 - 04/12)
- Fixed-size moving window fits better to 'locality' property of text re-use

Marco Buchler

21



A

S

o
L g

A similar problem: Two initial documents with text re-use

Autfomafische Sprachverarkeitung

Marco Buchler
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E! Ei _rj Given e. g. dating information: text re-use with direction |

Autfomafische Sprachverarkeitung

Our assumption:
A guotation always implies a given relevance of the quoted author
by the quoting author —
either in a positive or negative way.

Marco Buchler 23
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Given e. g. dating information: text re-use with direction Il

Autfomafische Sprachverarkeitung

Athenaeus

Marco Buchler
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E! 5 _rj Given e. g. dating information: text re-use with direction I

Autfomafische Sprachverarkeitung

(— The )
Deipnoso-
phistae
Book 1
( The )
Deipnoso-
phistae
\_Book 2 J
(— The )
Deipnoso-
phistae
\_Book 3 J
(— The )
Deipnoso-
phistae
\_Book 4 J
(~ The )
Deipnoso-
phistae
\_Book 5 J
(— The )
Deipnoso-
phistae

\_Book 6 J

( The )

Deipnoso-
phistae
\_Book 7 J
(— The )

Deipnoso-
phistae

A

Odyssey

Y

Silf

7
%

\_Book 8 J

Deipnoso-
phistae
\_Book 9 J
(— The )
Deipnoso-
phistae
\ Book 10

%

Deipnoso-
phistae
\ Book 11

[~ The )
Deipnoso-
phistae
\Book 12
P The )
Deipnoso-
phistae
Book 13

e

Deipnoso-
phistae

Book 14

Deipnoso-
phistae

\Book 15 )
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Some research objectives

Autfomafische Sprachverarkeitung

In addition to Google's PageRank:
— Differentiate by

* Text re-use temperature
* Text re-use coverage

— Relevance by
* high score
* low score

Marco Buchler
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Autfomafische Sprachverarkeitung

What do you do with a million books?
— Cultural heritage of textual re-uses

— Text re-use graphs for something like a
»Cultural Heritage aware PageRanking*“

We do not have any native speakers for
ancient languages like ancient Greek and
Latin ...
- Crowd sourcing provides on historical
texts qualitative results, however,
humanists are no native speakers

- The ,,Cultural Heritage aware

PageRanking“ approach aims to deal
with relevance given by native

Speakers even if they are not available,
nowadays

Marco Buchler

E! 5 _rj Some answers to the intial questions/statements
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From mission to vision

Autfomafische Sprachverarkeitung

Mission:
— Applying and analysing text re-use graphs on the Perseus Digital Library
— Identification of different needs for PageRank algorithms

Way:

- Bruce Robertson (Canada), Federico Boschetti (ltaly), Marco Buchler
(Germany): Optical Character Recognition and Text Re-use Detection of

Vision:

Polytonic Greek in the Google Books Ancient Greek and Latin Corpus.
Submitted for Compute Canada call.

- Bringing stable text re-use techniques to noisy OCR data in order to

create re-use networks for big scale data provide

Marco Buchler
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Seminar & Award

Autfomafische Sprachverarkeitung

2012 eHumanities Innovation Award
Deadline: July, 31 2012

http://www.e-humanities.net/events/2012-ehum-award-call.html

Marco Buchler
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E! E jj Questions?
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For more details:

http://www.perseus.tufts.edu/hopper/

Google group for Historical Text Re-use:
http://groups.google.com/group/historical-text-re-use

Marco Buchler

Natural Language Processing Group

Department of Computer Science Networks:
University of Leipzig https://www.xing.com/profile/Marco_Buechler2

mbuechler@e-humanities.net
Twitter: marco.buechler

Marco Buchler 30
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»ACID for the eHumanities”: Acceptance

Marco Buchler
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E! 5 ;j Interdisciplinary collaborations: The problem!

Autfomafische Sprachverarkeitung

Marco Buchler 32



E! E _J_j Computer Scientists: Change your view for understanding humanists

Autfomafische Sprachverarkeitung

Text Mining

How to get acceptance of humanists if text mining is a black box
that can't be looked in?

Marco Buchler 33
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What we need!

Autfomafische Sprachverarkeitung

[[ ol 0

Text Re-Use Web

Tyl A\ Debugger

any =4

Q,

bl
\\E

Transparency: How to provide user-friendly insights into

complex mining techniques and machine learning?

Marco Buchler
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E! 5 __r_"j Jumping into the mining process: Level 0 - Initial request

Autfomafische Sprachverarkeitung

@Step 0: Searching

Please select a Corpus:* bible ¢
Please select the number of displayed sentences:
Input the Word you are searching for:* [God ]

Fields with * are necessary

ace

In the beginning God created the heavens and the earth. Trace
And the earth was waste and void; and darkness was upon the face of the deep: and the Spirit of God moved upon the face of the waters. Trace
And God said, Let there be light: and there was light. Trace
And God saw the light, that it was good: and God divided the light from the darkness. Trace
And God called the light Day, and the darkness he called Night. And there was evening and there was morning, one day. Trace
And God said, Let there be a firmament in the midst of the waters, and let it divide the waters from the waters. Trace
And God made the firmament, and divided the waters which were under the firmament from the waters which were above the firmament: and it was so. Trace
And God called the firmament Heaven. And there was evening and there was morning, a second day. Trace
And God said, Let the waters under the heavens be gathered together unto one place, and let the dry land appear: and it was so. Trace
And God called the dry land Earth; and the gathering together of the waters called he Seas: and God saw that it was good. Trace
And God said, Let the earth put forth grass, herbs yielding seed, and fruit-trees bearing fruit after their kind, wherein is the seed thereof, upon the earth: and it was so. Trace
And the earth brought forth grass, herbs yielding seed after their kind, and trees bearing fruit, wherein is the seed thereof, after their kind: and God saw that it was good. Trace
And God said, Let there be lights in the firmament of heaven to divide the day from the night; and let them be for signs, and for seasons, and for days and years: Trace
And God made the two great lights; the greater light to rule the day, and the lesser light to rule the night: he made the stars also. Trace
And God set them in the firmament of heaven to give light upon the earth, Trace
and to rule over the day and over the night, and to divide the light from the darkness: and God saw that it was good. Trace
And God said, Let the waters swarm with swarms of living creatures, and let birds fly above the earth in the open firmament of heaven. Trace
And God created the great sea-monsters, and every living creature that moveth, wherewith the waters swarmed, after their kind, and every winged bird after its kind: and God saw that it was good. Trace
And God blessed them, saying, Be fruitful, and multiply, and fill the waters in the seas, and let birds multiply on the earth. Trace
And God said, Let the earth bring forth living creatures after their kind, cattle, and creeping things, and beasts of the earth after their kind: and it was so. Trace

prev0123456 ... 1146 next

Marco Buchler 35



E! 5 _rj Jumping into the mining process: Level 1 - Preprocessing

Autfomafische Sprachverarkeitung

@ Step 0: Searching
@ Step 1: Preprocessing

Please select a preprocessing strategy: [ 01:02-WLP:lem=true_syn=false_ssim=false_redwo=false:ngram=>5:LLR=true_tol.C=true_rDia=false_w2wl=false:wlt=5 ¢
Unprocessed Sentence: In the beginning God created the heavens and the earth.
Preprocessed Sentence: in the begin god create the heaven and the earth .

in the begin god create the heaven and the earth .

Your correction for the processed sentence:

Your comment:

Other users preference

No users have suggested a change in the preprocessing level

Marco Buchler 36
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Autfomafische Sprachverarkeitung

Jumping into the mining process: Level 2 - Featuring

mStep 0: Searching

Step 1: Preprocessing

B Step 2: Featuring

Please select a training strategy: [ Bi Gram Shingling Training & ] [ change ]

Preprocessed sentence: in the begin god create the heaven and the earth

Position ~ |Feature Position ~ |Feature Position ~ [Feature Position ~ |Feature
0 in the 2 begin god 4 create the 6 heaven and
1 the begin J god create 9 the heaven 1 and the

Marco Buchler 37



\'4 ..r'j Jumping into the mining process: Level 3 - Selection

Autfomafische Sprachverarkeitung

@Step 3: Selecting

Please select a selecting strategy: | Local Max Feature Frequency Selector:FeatDens=0.8 + l [ change ]

Agenda

word = This word belongs to the fingerprint

= This word originally doesn't belong to the fingerprint but was selected by the user to belong to the fingerprint
word = This word doesn't belong to the fingerprint
word = This werd originally belonged to the fingerprint but was selected by the user to not belong to the fingerprint

initial configuration: in the the begin begin god |god create create the the heaven heaven and and the the earth jearth .
current configuration: in the the begin begin god god create create the the heaven heaven and and the the earth earth .

selected features <> not selected features Other users preference Statistics

;:;h:egiﬂ xﬂmﬁg Feature users selected [0 ° not Feature Selected Total number of features

god create selected Features

e heaven in the o 1 in the eriia [szezr

;f':;:fm the begin 1 0 the begin 470 480

eath. [begin god 1 o [begin god o s
|gud create |1 |O |gud create |27 |45
create the 0 1 create the 17 38
the heaven 1 0 the heaven 1624 1695
heaven and 1 0 heaven and 389 398
and the o 1 and the 31808 |a0sso
the earth 1 o the earth 4776 5222
earth . o 1 earth . 1030 [1040

submit changes

Marco Buchler 38
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Jumping into the mining process: Level 5 - Scoring

Autfomafische Sprachverarkeitung

@ Step 5: Scoring

Please select a scoring strategy: | Selected Feature Weighted Resemblance Similarity| = ] [ change

Agenda

word = This word only belongs to one sentence
word = This word belongs to both sentences but doesn't belong to the fingerprint
word = This word belongs to both sentences and belongs to the fingerprint

Score: 0 users think that
Sentence 1: I/ =d the heavens and the earth . these sentences
Sentence 2: || i the heavens and the earth . 8 should not be
linked.
Score: 0 users think that
Sentence 1: |/ i the heavens and the earth . these sentences
Sentence 2: |/ i the heaven and the earth . 8 should not be
linked.
Score: 0 users think that
Sentence 1: /" the begin eated the heavens and the earth . these sentences
Sentence 2: /1 the begin eated the heavens and the earth . 8 should not be
linked.
Score: 0 users think that
Sentence 1: |/ the heavens and the earth . these sentences
Sentence 2: || 1 the heaven and the earth . 8 should not be
linked.
Score: 0 users think that
Sentence 1: /1 the ceginnin: i the heavens and the earth . these sentences
Sentence 2: 11 the beginning :d the heavens and the earth . 8 should not be
linked.

Marco Buchler
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