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Digital Renaissance

* Carolingian renaissance
* [|talian renaissance
* digital renaissance

e access to literature, education, and reuse of
kKnowledge
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United States
2013
120,000 Latin and
2,210 Greek
secondary

education
students

France
2013
501,100 Latin and
34,000 Greek
secondary education
students

Germany
2012

800,000 Latin and
7,000 Greek secondary
education students

Switzerland
2013

12,970 Latin and 930

K secondary

education students

United Kingdom
2013
15,000 Latin and
2,000 Greek
secondary education
students

Italy
2011

2 million Latin and

680,000 Greek secondary

education students

Finland
2013

465 Latin secondary
education students

Malta
2014

80 Latin and 80 Greek
secondary education
students

Denmark Flanders
2011 2011

40,460 Latin and
5.760 Greek
secondary education
students

South Africa Bulgaria
2014 2013

100 Latin and 50 S00 Latin and 400

Greek secondary Greek secondary
education students education
(estimate) students

Austria
2012

63,000 Latin and
1,000 Greek
secondary education
students

Croatia
2013

24,737 Latin and
2,878 Creek secondary
education students

Australia
2014

4.980 Latin and 183
Creek secondary
education students

New Zealand
2013

1,500 Latin and 0
Creek secondary
education
students




Perseus Project visitors
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Natural Language
Processing
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NLP

* NLP refers to the understanding and creation of human
languages by a machine

* Joday we focus on the former:
 OCR
 Machine Translation
» Part-of-Speech Tagging
e Topic and word sense disambiguation

e [Information Retrieval

Thomas Koéntges N Dlgltal Humanities

NLP of Historical Languages

June 2016 C]h



BUT WHY??
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I'ne Digital Age

2007 anALOG
19 exabytes

- Paper, film, audiotape and vinyl: 6 %

- Analog videotapes (VHS, etc): 94 % ANALOG
- Portable media, flashdrives: 2%
- Portablehard disks: 2.4%

- CDsand minidisks:6.8%

Global Information Storage Capacity
in optimally compressed bytes

DIGITAL Q

- Computer servers and mainframes 89 %

2000 !

-Digital tape: 11.8 %

N

1986 1993 o = :

ANALOG : = / / o

2.6 exabytes - DVD/Blu-ray: 22.8 % J

: ANALOG STORAGE — (52
—— |

DIGITAL LY STORAGE
0.02 exabytes ‘ :
o I
i |
' -PCharddisks: 44 5%
2002. 123 billion gigabytes
“beginning
of the digital age”
50%
% digital: oovongiiiol i drmessi prvenitea
0 0 0 0,
1% 3% 25 % 94 % DIGITAL
280 exabytes

Source: Hilbert, M., & Lopez, P, (2011). The World's Technological Capacity to Store, Communicate, and
Compute Information. Science, 332(6025), 60 =65. http://www.martinhilbert.net/WorldinfoCapacity.html
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There I1s a lot of Data

The 2.8 Zettabytes of data created in 2012 alone
are the storage equivalent of
550 editions of Homer per day
for each human being on the planet...
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Textual Analysis
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AnalysIs

Split the texts into basic units.
E.g. morphemes, words.
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Synthesis

Re-assemble those units
iINnto a new text (in the widest possible sense).
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Examples

* Metrical analysis

* Morphological analysis

* [ree-banking or other morpho-syntactic analyses
* [ranslation alignment

* Named-Entity mark-up
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Historical Languages
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WHAT (S SPECIAL
ABOUT THEM?

Thomas Kontges
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The complexity of a
language changes over
time.
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Grammar

Indo-European languages have the tendency to become
less morphologically complex.

English barely 3 cases, German 4, Ancient Greek 4-5,
Latin 5-6, Proto-Indo-European 8.

English, German, Latin 2 Numbers, Ancient Greek 3.

NB: Morphological complexity often replaced by syntactic
or idiomatic complexity.

NB: Languages often flatten if number of speakers is
Increased.
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PROBLEM OF DISTANCE &
CONTEXT

Time flies Like an arrow.

Fruit flies Like an apple.
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Written Sources

A Mono-C

irectional communication

of text-da

3, graphics, and meta-data

from the past to the present.

n  Digital Humanities
th UNIVERSITAT LEIPZIG



TEXTUAL TRANSMISSION

A mono-directional communication
of text-data, graphics, and meta-data
from the past to the present.



IStribution 1S Essential
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Traditional Text-Criticism

e text-criticism is the skill of finding mistakes Iin
ancient sources and the art of correcting — A. E.
Housman (1922)

* the main task of text-criticism is to produce a text
that resembles as closely as possible the
autograph (original text). this process is called
constitutio textus — P. Maas (1950)
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Archetype
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Archetype

original(s)

l
___mysterious
blackbox

A B
C/N

W)
-
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Archetype

an archetype represents a virtual entity that is the result
and summary of all unknown transmission processes
and changes the original text were subject to and that

usually predates the oldest known/extant manuscripts of

that text.

because an original text can have multiple originals (e.g.

multitext, growing texts, canonica
than one archetype (as well as

texts), it can

N0SSIble trans

nave more

MISSION-

dependent hyparchetypi of each transmission line).
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Example: Petronius
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Why Petronius?

fragments of a fictional prosimetric text (35,000 words)

fragments which look connected and build the base for
our modern text (33,000)

references in the text to earlier passages (23 references)

unconnected fragments and carmina (51 fragments, at
least 5 to 8 refer to pre-cena plot)

transmitted along complex transmission lines in at least 60
manuscripts (4 main families) and hundreds of editions.
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Prosimetric

prose
/

(§108.13) data ergo acceptague ex more patrio fide
protendit ramum oleae a tutela navigii raptum, atque
In colloquium venire ausa

‘Quis furor’ exclamat ‘bacem convertit in arma’

/" ~—
prose sentence’s predicate verse
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Connected Fragments

Text transmitted by the manuscripts

Thomas Kontges
NLP of Historical Languages
June 2016

Content Chapters Words O L H
School Episode 1-5 700 yes yes
Brothel Episode 6-8 300 yes yes
Rape of Giton 9-9.5 100 only 9.5 yes
Quarrel 9.6-11 300 yes
Market Episode 12-15 700 poem 14.2 yes
Quartilla’s Entrance 16-19.1 500 yes yes
Orgy 19.2-26.6 1100 fr. yes

Bridge to Cena 26.7-27.1A 100 yes

Beginning Cena 27.1B-37.5 1800 yes * yes

Cena 37.6-78 10500 | only 55.4-6 fr. yes
Ascyltos takes Giton 79-80 500 poem 80.9 yes
Encolpius’ Solitude 81-82 350 only 81.1-2 | yes
Meeting Eumolpus 83-84 350 fr. yes
Boy of Pergamon 8587 600 yes
Eumolpus about Literature 88 300 yes yes
Halosis Troiae 89 450 yes
Reaction of Pedestrians 90 150 yes
Reconnection with Giton 91-94 300 fr. yes
Eumolpus vs. deversitor 95-96 300 yes yes
Ascyltos’ Search 97-99 650 yes

Digital Humanities



Manuscripts
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Thomas Kontges

Editions

SATYRICON - 13
dentibus oleum infudcrat ; & pueri , deterfis paulif-
peroculis,redierant ad minifterium,quum » intrans

crm=
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wriclino Visem adlarum, pon vero GeeGliw.
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References

FRAGMENTA PETRONIANA

Encolpius in Massilia
|

Servius ad Vergili Aen. III 57: auri sacra fames| sacra id est exsecrabilis.
tractus est autem sermo ex more Gallorum. nam Massilienses quotiens pes-
tilentia laborarant, unus se ex pauperibus offerebat, alendus anno integro
publicis <sumptibus> et purioribus cibis. hic postea ornatus verbenis et
vestibus sacris circumducebatur per totam civitatem cum exsecrationibus, s
ut in ipsum reciderent mala totius civitatis, et sic proiciebatur. hoc autem
in Petronio lectum est.

et

Thomas Kontges
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Self-References

FRAGMENTA DE PETRONIO APPROBATA

Conspectus (FrPA I)
FrPA I (= 81.3b-5)

81.3b | effugi iudicium, harenae imposui, hospitem occidi, ut inter <tot> audaciae L
nomina mendicus, exul, in deversorio Graecae urbis iacerem desertus?...

4 adulescens omni libidine impurus et sua quoque confessione dignus exilio,
stupro liber, stupro ingenuus, cuius anni ad tesseram venierunt, quem tam-
quam puellam conduxit etiam qui virum putavit. quid ille alter? qui s
[tamquam| die togae virilis stolam sumpsit, qui ne vir esset a matre per-
suasus est, qui opus muliebre in ergastulo fecit, qui postquam conturbavit
et libidinis suae solum vertit, reliquit veteris amicitiae nomen et, pro pudor,
tamquam mulier secutuleia unius noctis tactu omnia vendidit.

o

The sanctury of Priapus (FrPA XXI-XXII)
FrPA XXI (= 16.3)

16.3 |‘ego sum ancilla Quartillae, cuius vos sacrum ante cryptam turbastis. LO

Thomas Kéntges '}‘ Dlgltal Humanities
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Reconstructions

e Blicheler 1862, editio maior (14 manuscripts)

e MUller 2009, Satyricon reliquiae (24 manuscripts)

A > | -
Coloniensis \ed | Cuiacianus Benedictinus

B SJs AN “""°°p53

P ? \ s > \\ /| [ A A

d mr
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Code Change

1002

Alt(sud)kanaanaisch, 16.J15. Jh.v.Chr.

g
l:tlmbniziﬁh, 'Tﬂ ﬁ
9. Jhv.Chr Altnordarabhisch,

/ l \ 715. Jh.vihr.

ABT ~Naw AYF¥ (il

Altgriechisch Sararitanisch Aramaisch, Altsiidarabisch

544 Jhy.Chr.
/ AU |
ABC IAR N0 AN7?

Lateinisch Hebraische Nabataisch Athiopisch
Quadratschrift l
ABT i
Kyrillisch s
Arabisch

NLP of Historical Languages
June 2016
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Code Change

Trajan ABCDEFGHI KLMNOPQRST V YZ
Rustic ASCOEFGKL KLMNQPQRST VXY
Greek Uncial ABMAEZHOIKAMN ZOTTPCTY P XYW
Uncial ABcOerchbt KlooNopgrsTu XV
Half-Uncial abcecdefsht kKlmNopanrsou X 1
Visgothic a.l;ccl&fq]'\t Klmnopqrfa’u;cyg
Luxeuil ubcdﬁ\cgkt Umnopqr{‘tu Xy
Beneventan abedefgh: klmnopqrytu Xy3
Caroline abecdefShuklmpopgrcu XV
Insular abcoergh1 KLMNOPQRSCULP Xys
Protogothic abcdefghiklmnopgrstuviwoxyl
Textualisquadrata abcdcfghijklmnopgrstuvwsiys
Fraktur abcdefghijkimuopgretuvwr g
Humanist abcdefgbijklmmopqgrstuvwxy?z
Times abcdefghijklmnopqrstuvwyz
Thomas Kontges w  Digital Humanities
NLP of Historical Languages
June 2016 th UNIVERSITAT LEIPZIG



Examples
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Combination of
Analyses
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CTS/CITE Architecture
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canonical text services

e stable identifier for canonical texts
e traditional citation != canonical citation

* sentence level |=/= canonical citation (verse,
prose, prosimetric texts, religious texts...)

* what the digamma, is a canonical citation then?

Thomas Koéntges N Dlgltal Humanities
NLP of Historical Languages
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CTS/CITE URNSs

CTS URN

-

Namespace Specific CTS Namespace TextGroup Work Version Exemplar Citation Subreference

urn :cts :greekLit : 1190012 .tlg0o1 . MSA .thosJeff :1.2 @OVAOUEV

urn:cite:CITENAMEPSACE:COLLECTION.OBJECTID

/

CITE URN— urn:cite:hmt:msA.12r

Thomas Kontges N Dlgltal Humanities
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Homer multitext
oroject

Thomas Koéntges Py Dlgltal Humanities

NLP of Historical Languages ]i
June 2016 C f\l



HMT: home | HMT Digital: home | browse MSS | scholia

HMT Digital: Scholia Reader
8 Scholia for 1.1
Manuscript urn:cts:greekLit:tlg0012.tig001.msA: 1.1

Homeric epic lliad A
§1
L Mfjvwy Gewde Oed IInAniddew Axifog

Scholia to the Iliad Main marginal scholia msA

§1 iy ‘; '}44;NIN )'dvlkf ':’H'rv‘m%wn,:,,r‘..,‘.hjw
: £ : Jcos 7% p) e v~ ov/<ps e ‘U;,,, T'r“i/“'?‘
vy dede : o g

Cnrotot dua Tl and Tig pividog fieEato otitwg dvodfipov dvopatog: pibg il g1 le o o e Jout ’..:\( S e
St St oy s Lok Sl
ToD peyéboug orfjon xal mpooediln Gépery yevvalng Nuag ta maon. <5 . \fc'ré, L -). o - ‘-”1:.; | {".W . /‘\)‘ A

MEALWY TTOAEpOVC QutaryyEALELY: OelTEQOY. (va T EyrdLa TV
‘ErMvvav mbavdtepa oo el O¢ Epelle, vizwviag amopalvery
tovg Elnvag, eizdtwg ol zatatpéxel dElomotdtegoy €x ol un

rrvrey voni T ecllon véh eveivey frrfum: AnFora ngv A nimndn~

-~ e Wy - ) - p
lu,[w:r 0 'A— & B N T~ b 05 onaros Jr;.r:
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http://www.homermultitext.org/hmt-digital/scholia?urn=urn%3Acts%3AgreekLit%3Atlg0012.tlg001.msA%3A1.1

Manage Citations

\ The Perseus Seah Hi
‘(\ All Fields H Author List
\J ) e tg_no_token:[E TO F) B
Browse by
You searched for: tg_no_token:[ETOF] =« Start Over
Author
Author = Euclid. x
Euclid. 17
1-170f17 20 per page ~ Sort by relevance ~ Work Title
Work Original Language

1. Catoptrica
URN: urn:cts:greekLit:tlg1799.tig011
Author: Euclid

Language: Greek, Ancient (to 1453)

Digital Humanities
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Manage the Content
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Scripto

Simple Pages

Bulk Editor
Comments
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Exhibits

Item History Logs

Neatline
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Browse Items (19 total)

Title Creator

Biblioteca Estense, alfat.8.21 (Private)
Details - Edit - Delete

No document identifier.
Bayenische Staatsbibliothek
graec. 427 (Private)

Details - Edit - Delete

No document identifier.

~

BNF, Lat 7975, 81v
Details - Edit - Delete
umn%3Acite¥%3Aogl%3Abnf_lat7975

82r (Private)

BNF, Lat 7647 110v-112v (Private)
Details - Edit - Delete
umn%3Acite¥3Aogl%3Abnf_lat7647

0 Plut 47.31, £128r-150v (Private)
Details - Edit - Delete
umn%3Acite¥%3Aogl%3Aplutd7_31

Plut 37.25 (Private)
Details - Edit - Delete

umn%3Acite¥%3Aogl%3Aplu37_25

—

Leiden VLF 111 (Private)
Details - Edit - Delete
L_um%3Acite%:3A0el%3Aleiden vifill

Quick Filter

Type

Still image

Date Added <

Jun 23,2015

Jun 23,2015

Jun 22,2015

Jun 22,2015

Jun 21,2015

Jun 21,2015

Jun 21,2015
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CTS/CITE architecture:
find the logical structure of
a bext and malee ik citable.



Textual Transmission
and Machine Learning /
Data Mining
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arxe.type Workflow
£y 0P

L earners/Annotators

Wir fiithren Wissen. Open Philology
UNIVERSITAT LEIPZIG

I |

Digitisation / Reading /
Transcription Commenting

Machine-Learning
Thomas Kéntges 1 Dlgltal Humanities

NLP of Historical Languages C

June 2016 UNIVERSITAT LEIPZIG



Optical Character
Recognition /
Transcription
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ZONARAS 111, 1
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HEV v %ol memaidevTo, TNV O8 YVOUNV 1V TOLXAD-
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Transcription

PETAONILI ARRLI TAL
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Transcription

book/0001/010001 .bin.png

A1P1bus excludo wincendo certior exxull

Alpibus excludo uincendo certior exul

book/0001/010002.bin.png
San gu‘me gtrmcmo . Lx$ t\‘iump\) 19 f“?‘.“@'" p

Sanguine germano. LxQ3 triumphis

book/0001/010003.bin.png

€fle nocens coepi ‘ci’q‘: quofglona terret—

elle nocens coepi. @*Q" quol gloria terret

book/0001/010004 .bin.png

Aut qui {uc qu bella tudent mercedibo e? te-

Aut qui [iit qui bella uident mercedib® epte
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Weka

 Weka 3.7.11: open source data mining software in Java

e a collection of machine-learning algorithms for data-
mining tasks

e although Weka is a powertul tool, classitying the
manuscripts will be a challenge

Thomas Koéntges N Dlgltal Humanities
NLP of Historical Languages

June 2016 C]h



Thomas Kontges

Weka

@relation PetroniusManuscripts

@attribute ID numeric

@attribute Variant| {Cum,Num,om.,Quum}
@attribute Variant2 {Nec,Non,om.}

@attribute Variant3 {Essent,om.}

@attribute Variant4 {ituris,nuris,om.,turis}
@attribute Variant5 {facent,facerent,om.}
@attribute Varianté {rerum,runici,verborum,om.}
@attribute Variant/ {et,om.}

@attribute Variant8 {strepita,strepitum,om.}
@attribute Variant9 {terrarum_orbem,orbem_terrarum,om.}
@attribute Variant 10 {qui,quia,guorum,om.}
@attribute Variant! | {his,iis}

@attribute Variant| 2 {et,om.,sed}

@attribute Variant!| 3 {et,om.,sed}

@attribute Variant|4 {pestilentia,pestilentiam,om.}
@attribute Variant! 5 {omnem,omnium,om.}
@attribute Variant| 6 {quidem,om.,solum}

@attribute Class {L,O}

@data

|,Num,Non,Essent,ituris,facerent,rerum,et,strepitum,orbem_terrarum,quia,his,et,sed,pestilentiam,omnium,quidem,O
2,Num,Non,Essent,ituris,facerent,rerum,et,strepitum,terrarum_orbem,quia,iis,et,sed,pestilentiam,omnium,quidem,L
3,Num,Non,Essent,ituris,facerent,rerum,et,strepitum,terrarum_orbem,quia,iis,sed,sed,pestilentiam,omnium,quidem, L

NLP of Historical Languages
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Weka

®=89 Weka Explorer
Classify  Cluster  Associate  Select attnbutes Visualize

Open file... Open URL... Open DB... Cenerate... Undo Edit... Save...
Filter
Choose  RemoveUseless -M 99,0 Apply
Current relation Selected attribute
Relation: PetroniusManuscripts Name: Variam1 Type: Nominal
Instances: 19 Attributes: 18 Missing: 0 (0% Distinet: 4 Unigue: 2 (11%)
Attributes No Labed Count
1 Cum 13
All None Irvvert Pattern 2 Num 4
3 om. 1
No Name 4 Quum 1
1D
| evargper |
3 Varant2
4 Varant3
S| Varant4
6 Varants
7. Varams
8 Varam7
9 Varams
100_Varants Class: Class (Nom) : Visualize All
11 Varamtl0
121 Varamtll
13| Varamel2
14, Varam]3
15 Varaml4
16, Varaml5
17, Varaml6
18 Class
Remove ,
Status

Ox Log ‘uo
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Weka

0 Vuun! 1 Variam2 Vanant3
Varant4 Varian$ Vanu’ﬂb Varant?
1 4
5
1 ] 1
Varant§ Vauanl9 Variamt 10 Varantl1

Varant12 Variantl3 Variamt 14 Varant15S
Varuant16 (lJu
.

Thomas Kontges h}‘ Dlgltal Humanities
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Weka

[ N Weka Explorer
Preprocess PUSEERTIE Cluster  Associate  Select attributes  Visualize |
Classifier
Choose | AuributeSelectedClassifier -E “weka amnibuteSelection WrapperSubsetfval -B weka, classifiers bayes, NaveBayes -F S =T 0.01 -R 1 --" ¢

Test options Classifier output
[ Use training set Variantl6
) quides 7.6 10.9 1.0
() Supplied test set Sev.. or. 1.0 1.0 2.0
- o ¢ solum 3.0 2.0 1.0
(#) Cross-validation Folds 10 [totall 1.0 13.9 4.9
| Percentage split %X 66
More options... Time taken to build model: @ seconds
=== Stratified cross-validation ===
(Nom) Class . === SuMmary ===
Start Stop Correctly Classified Instances 15 78,9474 %
—_— Incorrectly Classified Instances 4 21.0526 %
Result list (right-click for options Kappa statistic 0.6103
— : L ) Mean absolute error 9.2323
17:45:58 - rules.ZeroR RoOt mean squared error 8.3788
17:46:08 - rules.OneR Relative absolute error 61.4422 %
Root relative squared error 87.8515 %
17:47:02 - Bzy.lBk Total Nusber of Instances 19
17:47:23 - wrees J48
17:47:47 - trees J48 === Detailed Accuracy By Class ===

17:49:36 - trees, DecisionStump

" P P 1 F A L
175036 - wees RandomTree Rate Rate recision Reca ~Measure ROC Area Class

1 0.364 0.667 1 0.8 0.795 L
17:50:42 - wrees.BFTree 0.7 e 1 0.7 0.824 0.833 0
17:50.48 ~ trees. FT [i] e Q0 ° il 9.833 Phi
17:50:53 - trees J48graft Weighted Avg. 0.789 2.153 0.807 0.789 e.77 0.817
17:51:01 - rees.LADTree
17:55:00 - wrees )48 wes Confusion Matrix ===
17:55:27 - wrees.RandomForest ab < classified 3
17:55:40 - bayes.NaiveBayes $00 |aalL ieCw
18:12:22 - wees,UserClassifier 370 |b=0
18:21:47 - wrees J48 100 | c=Phi

18:27:38 -~ bayes.NaiveBayes
15:41:15 - meta.AttributeSelectedClassefier

Status

oK =100 g *¢
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Weka

codex a Poggio Florentino anno 1420 repertus, nunc deperditus, ex

quo pendent codices novicii qui omnes saeculo XV scripti sunt

TS

(

Thomas Kontges

codicis Parisini lat. 7989 (Orellii C, Beck Trag. pars
prior) olim Traguriensis excerpta vulgaria, olim Cipici,
cf. H

codex Indianensis Notre Dame 58
codex Leidensis Vossianus 265 O.81 (Beck Vb)
codex Vaticanus lat. 1671

codex Florentinus Laurentianus 37,25 (Beck FT1)

codex Vindobonensis 179, olim 235 (Endlicheri 218;

Beck V1))
codex Vindobonensis 3198 (Endlicheri 108), olim loannis

Sambuci (Beck V2, BOCHELER' S)
codex Vaticanus Urbinas 670 (Beck Vat.)

codex Florentinus Laurentianus 47,31 (Beck F2)
codex Guelferbytanus extravag. 299

codex Vaticanus lat. 3403

NLP of Historical Languages
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Parallels between stemmatology and phylogenetics

Suppose we have species W, X, Y and Z, with the following sequences (in reality, much
longer sequences would be used):

W AAAAAAAA
X GGAAAAAA
Y CCTTTTAA
Z CCTTCCAA

The distance matrix would be

w XY Z
\\Y 2 6 6
X - - 6
Y - - - 2

and the tree inferred would be:

W—l ;Y

Figure 1. Hypothetical example of a distance matrix analysis.
T —
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Stemmaweb (1. Andrews

Stemmaweb - a collection of tools for analysis of collated texts

Text directory Text Chronicle of Matthew

is owned by no one
is public
o has Armenian as its primary language
Sapientia
—x W has witnesses: F, J, C, G, Jer, V, A, O, K, D, Y, E, W, L, Z. H, 1, B, X

Hanc concordi
Quaestiones ad Antiochum ducem ®
(partially)
Chronicle of Matthew
Notre besoin artificial
Parzival artificial

Florilegium Coislinianum B

Public text traditions (read-only)

e —
-
—

!/ ‘n /\ //\\
E V|

T v

Thomas Kéntges Py Dlgltal Humanities
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Scoring Variants

(a)

1 1
/\ W Y
A /[lfl\ l
E C (9 | '
| /\ X | T L
e D E

- mathematical “scoring”” with the premise that we have full
information (can be welighted)

* philological “scoring™: correct/false grammar; meaning;
similarrty; context -> explanation of the variant, sets the
welghting

Thomas Kéntges Py Dlgltal Humanities
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Tree Banking
&
Allgnment
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Tree Banking

ol ydp A6nvaiol Tpémw TOLEE NABoOV

O

Atr kAuxY Subj Adv Atr Pred
ol vyap AOnvaiol Tpémw TOL®Se TNABov

NLP of Historical Languages
June 2016
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Translation Alignment

\ \ ) — — s § \ \
ol yap ABnvaior tpoémw Tow®de NABov Eml T«

nphypata £v ol¢c nuvEnBnoav

In this way the Ath&gians came to the circumstances under

which they grew in power

NLP of Historical Languages
June 2016
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Gradually More Complex

@g ALPHEIOS

{ ] [ ] 1 ( ] [ ] Go to sentence number m

[

/[[<Undo | [Redo > | | Export XML ] Export Display

TO uev Yoo £€1og , Mg OpOAOYEltO , €%
mdvtov padlota  On éxelvo Gvooov € TOG
alag dobBevelag ethyyavev Ov : el O T
®ol 7EOURaUVE T , & TODTO ThvTa Liiadalil

ToVg O¢ dAovg am  oldewdc mopdoswsg
arl’ €Ealpvng Uyelc Ovrag mEMOTOV pEv TG
®eQaiflc Oéopor iloyuvoal =al TAOV OPBaAudYV
govOnuata xal PAOywows EAdpuPave , %ol T
eviog , 1| 1€ PhouvyE =al 1 yAdooa , gvOUC
alpatd@dn nMv xal mvedpo dromov xol  Suoddeg
Nlet

Thomas Kontges
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Now on the one hand . this
of all the others happened to be especially
free of sickness in regards to
on the other hand

, out

Show interlinear text
year , it is said

other diseases

, if anyone caught anything |,
everything to this sickness . And others

rather suddenly being

of the head and

and burning of the eyes took , and

, both the throat and the
, 1mmediately began to be bloody and

from no cause , but

healthy before ., a strong heat
a redness

the two iInner parts

tongue

began to throw out a strange

Py

and foul breath
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Gradually More Complex

Lys. 14 1-47

fiyoOpar pév , - Gvdpeg Sixaoral , oUdepiav Uuac nobelv BRBIBEI npoédactv napd Bouhopévwv

AlxiBiadou kartnyopelv -

[ROOT)
PRED AuxkK
nyoduat
AuxY ExD o8J
avdpeg noBelv
AuxX AuxZ ATR AuxX saJ oBJ
- Sikaorai - Upag axoloal

0BJ AuxP
npédaowy napd
ATR ADV

oUbepiav BovAouévwv
ATR oaJ

KQTNYOPEV

Thomas Kontges
NLP of Historical Languages
June 2016

O ® 0~

morph  relation aT search hislory comments

3
0 of 18 unused
axolOoar "
axolw V=-ana--- documant

verb.aor.inf.act

Axéw v-pppafn- bsp/mophous
verb.pl.pr.part.act.fem.nom

Axbw v-pppafv- bsp/morphous

verb.pl.pr.part.act.fem.voc

>
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Morphological Parsers

Thomas Koéntges Py Dlgltal Humanities
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Morpheus AP

- <dict>
<hdwd xml:lang="lat">servo</hdwd>
<pofs order="1">verb</pofs>
</dict>
- <infl>
— <term xml:lang="lat">
<stem>serv</stem>
<suff>a_</suff>
</term>
<pofs order="1">verb</pofs>
<mood>imperative</mood>
<num>singular</num>
<pers>2nd</pers>
<tense>present</tense>
<voice>active</voice>
<stemtype>conjl</stemtype>
<derivtype>are_vb</derivtype>
</infl>

June 2016
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Topic Modelling
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Bag-Of-Words

e Simplification of texts

e Zellig Harris (1954)

* Word order and/or grammar does not matter

Thomas Kéntges Py Dlgltal Humanities
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lTopic Moaelling

Collective knowledge continues to grow; it becomes
more difficult to find what one is looking for

Topic Models are more than a search&link-approach
Zooming in and out Iis possible with TMs

Topic Model algorithms do not require prior annotation
or labelling of the texts

Topic Models discover the hidden thematic structure in
large archives of documents

Thomas Koéntges N Dlgltal Humanities

NLP of Historical Languages *J"

June 2016



lTopic Moaelling

* A method to find clusters of words in large bodies
of text

* Those clusters are called topics
* A topic is a recurring pattern ot co-occurring words

* Jopic models are probabilistic models that are
often based on the number of topics in the corpus
being assumed and fixed

Thomas Koéntges N Dlgltal Humanities
NLP of Historical Languages
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Selected Topic: 4

Intertopic Distance Map (via multidimensional scaling)

PC1

1"

Topic Modelling

Previous Topic

Next Topic

PC2

12

Clear Topic

miletus
peloponnesians
sea

sailing

sail

astyochus =

vessels
samos

put

lesbos Il
chians 1IN

shore
athenians
revolt

anchor e
hellespont Il
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squadron =
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land
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island
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forces

Slide to adjust relevance metric:(@

600

800

Top-40 Most Relevant Terms for Topic 4 (8.5% of toke!
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http://thomask81.github.io/GreekTrans_vis/index.html#topic=4&lambda=0.6&term=

More (bebter) Daka and
SIMPLE Algorithmws
Often BEAT
COMPLEX Amai.vﬁws Models



“We don't have better algorithms. We just have
more data.”

. — Peter Norvig (Google)
- [Banko and Brill, 2001]

Figure 1. Leaming Curves for Confusion Set
Disambiguation

Thomas Kéntges Py Dlgltal Humanities
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| atent-Dirichlet-
Allocation (LDA)
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Statistical Inference

Deducing properties of
an underlying distribution
by analysis of data.

Thomas Koéntges N Dlgltal Humanities
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LDA

Assumes that one can find a
Dirichlet Distribution
by analysing the words in a corpus.

Thomas Koéntges N Dlgltal Humanities
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Dirichlet Distribution

|s a probability distribution
over all possible
multinominal distributions

Thomas Koéntges N Dlgltal Humanities
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Dirichlet Distribution of
Words in Corpus

1. For each document draw a topic
distribution

2. For each word In the document
a. Draw a specific topic
b. Draw a word

Thomas Koéntges N Dlgltal Humanities
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Dirichlet Distribution of
Words in Corpus

TOpiCS Documents TOpiC proportions and

assignments

gene 8.04

L Seeking Life’s Bare (Genetic) Necessities

ca COLD SPRING HARBOR, NIW YORK !

' : g A

life 8.02

evolve 8.01

organism 8.01 B ‘ ‘

f

brain 8.04

neurcn 8.02

nerve 8.01 \ h o or

data  8.02 S

number 8.02

computer 8.01

\_.-—'/‘H

June 2016
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| atent Dirichlet Allocation

e Simplification of how the documents in a dataset were
created using Dirichlet Distribution

 Documents are Bag-of-words (order of the words In
each document is irrelevant)

 Each corpus has words from a number of known topics
* We do not know which words belong to which topic

* “panel” iIn document A and “panel” in document B are

not the same “word”

Thomas Koéntges N Dlgltal Humanities
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| atent Dirichlet Allocation

PROBABILISTIC GENERATIVE PROCESS

DOC1: money' bank’loan’

Thomas Kontges
NLP of Historical Languages
June 2016

1.0
bank' money' money’
bank' loan’
5
DOC2: money' bank'
5 » bank? river? loan' stream?
bank' money’
DOCa3: river bank?
10 » stream? bank? river? river?

stream? bank?

STATISTICAL INFERENCE

—
TOPIC 1

-

?

—
TOPIC 2

\

?

DOC1: money’ bank” loan’

bank’ money’ money’
bank” loan’
DOC2: money’ bank’

bank’ river’ loan’ stream’
bank” money’

DOC3: river’ bank’

® stream? bank’ river’ river’
stream’ bank’
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| atent Dirichlet Allocation

* [he central goal of topic modelling is to
automatically discover the topics from a collection
of documents.

* The central inferential problem for LDA is
determining the posterior distribution of the latent
variables given the document.

Thomas Koéntges N Dlgltal Humanities
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Success and Results of LDA
rely on apriori-set Variables

 Number of topics
 Number of iterations

* Normalisation of the data
e Stopwords

Thomas Koéntges N Dlgltal Humanities
NLP of Historical Languages

dh



A Practical Example

e https://github.com/ThomasK81/TopicModellingR

Topic-Modelling based on DNZ API Queries

Search Text

ChrSiChUCh+ A ThOuRNS

Ceollection

© ATL Cartoon Descriptions
Indax NZ Abstracts
NO Search

£.000 »

i?iemmégufi

- el

hggi}is

Sice 10 adust reevance metrg &
Aw=059 60 oF &4

Top-25 NMost Relevart Terms for Topic 15 (4

¢ 0 X x .o

Dveral %om 80400y



https://github.com/ThomasK81/TopicModellingR

What does each variable
do”
* Search Text
* Collection
* Year
* Additional Stopwords
 Number of Topics
* Numbers of Terms Shown

e |terations

Thomas Koéntges N Dlgltal Humanities
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The Risk of Normalisation

* http://thomask81.github.io/Greek_vis/
#topic=4&lambda=1&term=

* ArabicMorph
e Arabiclranslated

e ArabicTM

Thomas Koéntges N Dlgltal Humanities
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http://thomask81.github.io/Greek_vis/#topic=4&lambda=1&term=

Topic Modelling is not an
end, but a wmeans ko an end.



Sight Reading Finder based on Topic

Modelling Thucydides (Tufts, GRK 0103)

Topic-Modelling Thucydides

Morphological normalisation of Thucydides
-> Result: Three different versions of the same text

Passage-similarity matrix based on TM

Put it Into shiny

-> Individual App for setting exam gquestions and
enabling preparation.
https://thomask81.shinyapps.io/sightreading app/

Thomas Koéntges N Dlgltal Humanities
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https://thomask81.shinyapps.io/sightreading_app/

uestions”?
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