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Befchreibung der Moldaw, 333

ferpens, Kynmele, canis &c. JIm plurali fegen fie
fhinten an die Worter, bdie eine lebendige Sadhe bez
beuten, ben Artickel ij; als: Caij, Oamenij, equi,
homines: leblofe Kreaturen aber endigen fich im Plu-
ralt auf ele, als Scaunele, Paffele, u. f. w. Audy
haben dle Moldaucr jween Articulos feeminini ge-
neris, e und a, alg: mujeve, gaina, mulier, galli-
na. Whrter, die fich auf e endigen, Haben im Plu-
rali ile, alg: mujeve, mujerle, die fid) aber auf a
endigen, baben im Plurali ele, als gaina, gainele.

3) Kan man vieleidt wahrfheinliher muthmaf:
fen, da diecjenigen Worter, weldhe mehr mit der Jtas
lidnifchen alg mit der alten rémifdhen Sprade wibeveitt
fommen, aus dem langen Umgange, welhen die Mols
dauer mit den Genuefern wibrend ihres Befises der
Kiften des {dwaryen Meers fatten , fich in unfere
Spradie mit eingefihlichen Haben.

Denn auf gleidhe Weife Haben die Moldaver,
nadbdem fie mit den Sricchen, Tirfen und Pohlen
du bandeln anfiengen, auch Wirter aus der Sprache -
diefer Bolfer in die ihrige aufgenommen; pum Crems
pel, von den Sriechen Pedepla, ndidewoic, Kivernis-
jre, woplgmaic, Procopie, meorenn, Blaflem , Bracqnus,
azyma, lvuor, Dvum, dgipsc, Pizma, =ilua. Da
tic nun alfo Bepder Parthepen Meynungen vorgetraz
gen haben, fo getrauen wir ung nidt ju beftimmen,
weldhe von beyden der Walreheit am ndchften fep? aus

Suvdyt,

<phrase>

<ne> <person personT="f“ first=, Dragosch”

relationT=,son“ refT= ,w123“/> </ne>
<phraseParts constituentT="NP" mult="false">
<tok idT="" langT="ro" styleTranscr="de">

& Annotated Text - D

<pos posT="N"/> -
<string> Dragosch</string>
</tok></phraseParts> s
</phrase> =i
, ein Sohn ihres = Gseispercn
<phrase> i

Ruler

<ne> <person personT="tl"/></ne>
<phraseParts constituentT="NP" mult="trt

<tok idT="" langT="de" styleTranscr="de"
<pos posT="N"/>

<string> Konigs </string>
<ftok>

Sacislagent
CollectiveAgent

Group

FamilyGroup
<tok idT=“w123" langT="ro" styleTranscr: = twenis
<pos posT="N"/> = Drerston
<string> Bogdan</string> e
</l SlyhyRs s>

</phrase>
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Raw vs. Annotated Data

 Raw — Data does not provide any explicit information to
computer. ML Algorithms try to infer relations between data
through statistical methods. If these relations really exist, or
it is just a correlation without a really scientific motivation
behind, is often not clear.

e Raw Data is cheap, does not need preprocessing.

* Annotated Data tries to supply Computer with domain
knowledge so that inferences are grounded.

e Automatic Annotation introduces errors

 Manual Annotation is expensive and impossible for large
amount of data



Big Data or Big Generated Data?

Historical Texts ( until 18% century) do not constitute massive big raw
data as often:

* Language changed so much over century that we cannot analyse together a text
from 13t and 18t century

* Even if we try ML algorithms will fail (e.g. Romanian Cyrillic vs. modern
transcriptions, German complete change of language)

* Many languages have overall few testimonies

As no statistical correlations can be inferred annotations are required
and

* Annotations generate new data
Usually applications on such texts are demanded by specialists who

need a lot of annotations in order to validate (generate new) scientific
hypothesis

Annotation # Linguistic Annotation (PoS) but also: domain specific,
annotations of further copists, translators , editors or even author’s

Annotation # Word Annotation but also: Sentence, Discourse-Entity,
particular text units

15.09.2018 BigData Villa Noel September 2018




Particularities of the Annotation Process for historical
texts

e Often several Layers of Annotation (e.g. linguistic, editorial, text
structure, domain specific). Annotation layers are sometimes
interconnected

* Sometimes synchronisation between different text variants (e.g.
original, transliteration, translation)

* Non-continuous annotation segments

* Changes on the base text during the annotation required
e Often more linguistic categories as for modern data

* Need of user-friendly annotation interfaces

 Modular Architecture flexible at changes (new layers, new
annotation categories)

e Often need of manual annotation

15.09.2018 BigData Villa Noel September 2018



TraCES - From Translation to Creation: Changes in Ethiopic Style and
Lexicon from Late Antiquity to the Middle Ages

ERC Advanced Grant 2014-2019

aim: reliable and extensive
linguistic data based on annotated
texts for a diachronic analysis of
classical Ethiopic (Ga'z
(lexicography, morphology and

style)

corpus: several texts belonging to
different periods and genres of
Ethiopic literature (text-critical

editions)

Initial Idea: Linguistic annotation similar with

British National Corpus (each token=string
sepparated by spaces, receives a PoS)

15.09.2018
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Language particularities

* Vowels can be Letter compression in
independent part- Originalscript (Fidal),
of-speech but not in the

transcription

before the days

wa bet u
Conj N Pr =

15.09.2018 BigData Villa Noel September 2018



Transcription vs. Transliteration

Gemination of a consonant

yotgatialu Imperfect 3 m.pl. ° Annotation MUS.T I?e
done on Transcription

L4 ta- ¢ « Transliteration is a

‘to make war’  * yotqatalu Jussive 3 m.pl. scientific process. For
ML one needs first a

large annotated

Disambiguation of the vowel -2 corpus
yadaohon — Imperfect 3 m.s. * One need fine-grained
L7 - morphological
information in order
‘to save’ yadhon — Jussive 3 m.s. to make the correct

transliteration and

tokenisation
1"14- ¢ same Ga‘az forms with

different meanings different no. tokens

gabru ‘they did’ or gabr-u ‘his servant’
1 TOKEN = VERB 2 TOKENS = Ncom +



User requests and Challenges for the annotation

Automatic transcription

Synchronisation between original and transcription during the
annotation

Correction of the text during the annotation (while kkeping the
annotation)

Controlled automatic Annotation:

Tokenising

Change of the text

Linguistic Annotation

Sentence Annotation

NE-Annotation
Possibility of very flexible text divisions (not necessary hierarchical)
Multilevel annotation (flexible change of annotation level)

Approx. 30 linguistic categories (PoS)(e.g. Number following 3
categories : Nature, Pattern and Syntax)

User-friendly GUI
Possibility of adapting thesystem fer.otherseripts and transcriptions



TraCES-Annotation: Data-Model -1

DR ID: TraCES-LATSUN-W3 . Textstruct.-
Annotation
o h go
Linguistic
Annotation
Lk éaj m e lofs [11o 1@ ul| [ [sp/s /e
L T )
T m J v v wn"
Token 1 Token 2 Token 3

| S1 |
Text structure-Element, Level 4

a!
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TraCES-Annotation: Data-Model -2

Textstructure-Element, Level 4

Token

\

1

ID: TraCES-LATSUN-W3

Textstruct.-
Annotation

Linguistic
Annotation

Edition

1 ‘ﬂ 3

Token 3

15.09.2018
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GeTa AnnotationTool

Features
Easy to use GUI
Automatic initial transcription (vocalized or unvocalized)

Synchronisation between original and transcription

Controlled changes on text while annotating

possible Software development
, , *  Client-Application
Controlled semi-automatic: . Open source; Java

*  tokenization, « Data-encoding:JSON
 change of the transcripts text,

* deep linguistic annotation + link to lexicon
* Name Entity annotation linked with the authority DB.

Automatic ,sentence” recognition
Visualisation of data model
Visualisation of annotation progress

Can read additionally Classical Ethiopic inscriptions written with South Arablc
S 15.09,2018 BigData Villa Noel September 2018
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GeTa

[

=1

ile

GeTa - TraCES Annotation Tool Verd

History Show Window Tools View Annotations

]l ]

Keyboards  Help Automatic Annotation

Show cursor position

o F X

[ show current word annotation

|
I Level chapter: Chapter 8

| |Level sentence: 8.2 Ge'ez Lexicon o' F H
;‘:E'&TLM | £0n7 “lladj. et subst. I) Adj., fem. 9P 1 Pl I~
' L0 fom. RbPH ot LPPT 1 c =
ﬂ Original Kabra_naga&tGeTa_.json : E Linguislic Annotation daqi 'Q*.P ‘Qv‘l’m'a’ : (quamquam raro: LUd c
HIC : Pos Common Noun L4 P Libr. Myst., vid. AG®  col. 743) 1)
. Lemma Id )8;1c5448IdbSRQDGB%ZRbeSCd—-ﬂ‘iﬂ’ LbPp comminutus, contusus, contritus, EX.
L g Deep A masculinePS SingularP PluralS \ Deep Annotation | Lbbs 30,7; 100N « -Q't‘?' ¢ Jes. 27,9 cod.
12 Aceusative Pronominal state e P Laur.; Jes. 30,14 var.; T10C :
S 4.C0 e a L ¥ hentr monong Jes. 30,22;
_ Py A@-: L% 1 Sx. Hed. 1Enc. 2)
WAL e 2 0o |\ minutus, parvus, pusillus, tenuis: |
nl: [¥] Complete ® Local ) Global ) Global-Comp = ' C;Bm‘if“'}"" * A Her =
d ﬂlllldu o a-Ima
k-2 : Annotate H Clear H Cancel "Erggcgggs dagig-o
‘r’ ]él Token Statistics e — m} X ﬂ]fx’]'ﬂ(: : )ddalnlnam m QS]%C l,
———— mama-“ali
o Progress Annotation Tokens 0 ¢ = ,g ¥
mangast
7 e ba-makra
% Y ol
&L av™i1Hp L : kwall-o
1 a0y gt :
= Automatic e tgzgwsfta
i Complete - ﬂgnhd H
— Marwial F wa-mahala
; » ;
o : ARDE wa-fadfada-ssa
h o ut-omu za’anbala
1A Y Sor‘at bo’asi
T T HO-G-1" : si varakk¥os
[ a . la‘la
!‘ ® Tolens not annotated @ Manual Complete ® Manual Incomplete ® Automatic Complete m"?al‘\ - -
I ® Automatic Incomplete Img‘gq ‘i‘gﬂ P basara
—— ha’anta

15.09.2018

BigData Villa Noel September 2018

13



Generated Big Data

From one text File with 534 Kb Size
. 37764 ,graphical units“=strings in classical Ethiopic text
. 56413 transliterated tokens

« 260433 annotated objects (single letters) + 37764 graphical units objects +
220215 ethiopic letters objects in the Data Structure file

7 Files for the annotation (3 annotation layers, 1 with the structure, 1 Metadata, 2
indexes)

30,5 MB File containing the data structure

13,7 MB File containin’g linguistic annotations



Conseqguences

Controlled automated annotation does not allow splitting the
processed file

Annotation tool must be able to handle this size of the data with
implications in:

e Reading

 Searching

* Global annotation

 Global edit operations (delete, replace, modify transliteration)
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From Image to Text

Text-Image-Link-Editor Text Markup Text Annotation

sl (Documentation Layer) (Text Layer) (Analysis Layer)

Bsp.: PAL: PMI1, A3

[ : :24st] .181br

olst

hasLogographicValue: HUN

[60: :24].181

713bb

hasLogographicValue: K'AL

24st

[HUN: :1i].7a
hasSyllabicValue: 11

\‘-'_‘—-—__

181br

hasSyllabicValue: ja

\-‘_'_"—-_;

©Prager, Gronemayer et. al.
15.09.2018 BigData Villa Noel September 2018 17



9 -Annotations Layers

Text Markup Dictiona
(Semiautomatic) i

Graphematic [HUN:K'AL:li].ja
Transliteration
Graphemic K’AL-li-HUN-ja

_ Transliteration
Alphanumeric

Transliteration T I
[60st:713bb:24st].181br ' &FIHErEHON

Numeric Morphological k’al-@+hu’un-[a]j-0@
Transliteration Transcription
[60:713:24].181

Phonemic K'ali=hu’un=ja

Morphophonemic k'al-@+hu’un-aj-@
Transcription

Morphosyntactic V.TR:hold-NMLZ+N:paper-INCH-3s.ABS
Glossing

Final Transcription k'alhu’unaj

Translation he was presented the crown

©Praé%P,9écP('§nemayer et. al. BigData Villa Noel September 2018 18



Textbeispiel

Anmerkungen

Zeichenkatalog abfragen und muss
Relation Graph — Zeichen
heraussuchen

Alternative 2

124 [28°73B]:548:74

[5:201:231.683

Alternative 3

124[28°738]:548:74

Analyse-
ebene

graphemische Transliteration 1

semi-automatische Einsetzung der
Lautwerte entsprechend der Werte
im Zeichenkatalog, Auswahl
entsprechend der hinterlegten
Zeichenfunktionen, sofern gréfier 1

Alternative 1 | tzi:ka"XOK:HAB:ma 9.PIK SlH:yaja SAK.ma:su S:TZ'AM:naja |- mit Information zur Sicherheit
(Konfidenz-Annahel

Alternative 2 | tzi:ka"XOK:HAB:ma - - - -

Alternative 3 | tzi:ka"XOK:HAB:ma - - - -

Analyse- graphemische Transliteration 2 Traditionelle Transliteration in der

ebene Fachwissenschaft und korrekte
Lesereihenfolge.

Alternative 1 | tzi-ka XOK HAB-ma S PIK SlH-ya-ja SAK ma-su 5-TZ'AM-na-ja | Transliteratiocnen werden in
Fettschrift angegeben.
(Diese Analyseebene ist relevant
flr Visual Library. Export in
METS/MODS ist nicht nétig. Muss
per DAl PMH ausgeliefert werden
kénnen.)

Alternahfg%g.z‘ﬁlgxm{ HAB — BigData Villa Noel feptember 201 ;5-2ﬂ1-na-ja TZIK ist eine angenommene

9
Lesung, weil wir daven ausge%en:
dass 124 und 2B ein komplexes




9 -Annotations Layers x ?variants /layer Tgrarl{r; 2
. ransii
HieroglyphBlo Confic

ck graph 0,5
Al-B2 Translit 1

1 Confid
Confid 0,5
i 0,3 graph
Confid )
0,2 , N‘”T‘ - Translit 2
’ Confid Translit 2
0,8
Confid
0,7 —>
—

Confid
0,4

Confid graph
Num 0.6 Translit 1
Translit 1
—>

Num B
Trandlit 1 BigData Villa Noel September 2018 20




BlockElement )

|d: String
Label: String J

HieroglyphElement DSBS ST

Id: <Nr>-H-<Id_HyerogliphBlock>
Label: String

Id‘s of Components Label: String
in which is included

Id: O-<Id_HyerogliphBlock>

Level: String

. /

Reading 2

Reading 1

Label :String Label : String

Konfidenz :Nummer Konfidenz : Nummer

ComponentElement

2

/ »|d: <Nr>C-<ld_HyerogliphBlock>

Label: String

Consequence : Complex

Data StrUCture Id‘s of contained
-1- Hieroglyph elements

Color: String




HieroglyphBlock
Id: H-<Id_HyerogliphBlock>
Label: String (e.g A1-B2)

Id_of_Numerical_translit 1

N\

A

Numerical Translit 1
HE1 O HEZ

NumTr2 1 I Num Tr2 2

v

T Parent J

Numerical Translit 2

Link [
Elem+Comp Elem+Comp

W ( A (vl
[ 1d Gr1_1 |d-en

— |d <

Conseqguence
: Complex
Data Structure
-2-

Link J [
Elem+Comp

Graphical Translit 1
: Link

Elem+Comp }

|
Caonr | (wear ||

~

J

Id

tPa rent

v

\Pa rent

/




Link numerical Translit 2
ld_Element S LabelElement & Id_Component * Color_Of Component

1H-HB20 S 123 & 1C-HB20 * Black
O-HB20 S : *

Link numerical Graphical Translit 1

|d_Element S LabelElement @ Confidence & Id_Component *
Color_Of_Component

1H-HB20 S tzi @ 080 & 1C-HB20 * Black

O-HB20 S : *

Consequence : need for strategies for
information compression




HerCoRe — Hermeneutic and Computer based Analysis of

Reliability, Consistency and Vagueness in historical texts
- [llustrated through two main works of Dimitrie Cantemir-

jii_
L2 ¥ Universitit Hamburg Funded by

DER FORSCHUNG | DER LEHRE | DER BILDUNG

. April 2017 —March 2020
— - o - @ VolkswagenStiftun
= UNIVERSITATEA o -.@- & & ,Mixed Methods in Humanities”
>, DIN BUCURESTI « oo

Combine hermeneutic approaches and methods from computer
science for investigating reliability and consistency of original text
from 18th century as well as their translations

Compare for the first time “original” with Demonstrate how to include vagueness
translations done in the 18th- 19th and imprecision in annotations and
century interpretations engines

(In)Validate assumptions about source Progress work in automatic recognition
guotations in original text of vague expressions

15.09.2018 BigData Villa Noel September 2018 24



Dimitrie Cantemir (1673 -1723)

* Prince of Moldavia (historical province) as well as
yuniversal“ humanist (linguist, ethnographer,
musicologist, historian, writer)

* As member of the Royal Academy in Berlin and at the
request of this institution wrote two works :

* Description of his own country (,,Descriptio

Moldaviae“) 2

* History of ottoman empire (History of Growth and " =~
Decay of Ottoman Empire)

e Original material written in Latin; Both originals were
lost already by the end of 18th century

» Several copies were used as basis for translations into German, English, French,
Russian and later in Romanian

* Sometimes the translation relies on other translation (e.g. first Romanian
translation of “Descriptio Moldaviae” was done after the German version from

These translations used as reference information about the Ottoman Empire and

Romanian provinces until the middle of 19th century, i.e. they give an idea about the
receptionnabout this part of the world-in Western Europe.




Demelrii Kantemics
chiraakgm DA b by Tisia,

Bifepifdy geegraphifde mal politifde

Eﬁff‘m’“h““’i‘ ,,Nu indrdznim sd spunem ce e
gﬁ, \ I fﬁ a adevarat si ce e fals intr-o asemenea
' intunecime a istoriei. “

tem Feben tltﬁ Mecfalfers
pEE

dines Banbeharte = (Dimitrie Cantemir, Descrierea stariNMoldaviei in
vechime si azi, traducere loan Costa 2017)

1 do not dare to decide what is the
oot s £t truth about this matter, given the
high darkness of this story”

N /

31.05.2018 DH -Kollogium UHH - C. Vertan 26




System Architecture

| '
I d+ = . ]
: & M"t'-
I ordnet

|

N : =t
Ling. Preprocessing *
[
1
I Reasoner
I _—
I Sentence ;
I
|
\ ~

Visualisation

Inhaltliche
Vagheit

| Persons |

NE
Register

Interpretation

N\

Fuzzy
Knowledgebs
e

28.05.2018 DH Budapest 2018
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-

S— a— — 7
rchan inhis Father’s Life-time (as it is said) (2), and
2xchen G s ot subdued

to

’1
his domlnlon - the first year of his Relga -

h|s new Emplre

7 green = linguistic
annotation ( N., V, Prep, ...)

yellow= from the ontology
orange= vagueness marker.

Y AR A AR cm—
(2) - rusa] The Christian Prusa to the time of Othman who they teII us,
S E——
A — e—

d|ed the foIIowmg year Th|s mistake seems to arise from the loss of Prusa (- .a

l very great calamlty)wom e.of Othman’s death

History of Growth and Decay Ottoman Empire, English
Translation, pag. 24

28.05.2018 DH Budapest 2018 28



Word

|d:String

Label Normalized:String

Label Original:String

Layout_Info
Layout_Information | Style: Bold/Italic

Script: Fraktur/gr/Lat

Link_to_Entity Anotation

A 4

Entity-Annotation

Links_to_Vagueness_Anotations

v

H| Vagueness-Annotation

A

Link_to_Linguistic_Anotation

Linguistic-Annotation

A

Links_to_Struture_Annotation

v

| Structure-Annotation

A

15.09.2018 BigData Villa Noel September 2018
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Entity-annotation

Words: Array

Ids Word Units

A 4

|d:String
Label:String

Variants: Array

NE_Link:

15.09.2018

Concept:

Named Entity

Variant o

Name : String
ArrayList<String> Buch

Comment: String

Concept_Link
Ontolog_Id:URI

Name: String

Type: String

BigData Villa Noel September 2018
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Vagueness-annotation
|d:String

Type: String (Quotation /Linguistic / Edition /Geo/Genre)

Subtype: String (dependent on each type)

Words: Array Word_Id

Confidence: String (low/medium/high)

Linguistic-annotation Structure-annotation —

|d:String Id:String

, Level: String (Chap/Paragraph/Sentence)
Lemma: String

Type: String (Author/Editor
PoS: String P 8 )

Morpho_Features: String Words: Array | Word_Id

Words: Array | Word_ld

15.09.2018 BigData Villa Noel September 2018 31




Big Data ?

* Initially:
e Approx. 1000 pages / volume x 3 languages

* Annotation will be done mostly at word level BUT

* Each “Word-Object” has a very complex structure AND
* A proper annotation must have in background a Knowledge Base
containing only as individuals:
* Over 300 Persons
* Approx. 500 geographical names
* Over 300 domain specific concepts

* Approx. 200 vagueness indicators /language will be
annotates



Conclusion

* Raw “small” data may lead to “big” annotated data.

* Raw “small” data need (manual) annotation as no
statistical algorithm may work -> user has control on the
knowledge fed into the computer

* Big raw data cannot afford manual annotation
* Automatic Annotation introduce a degree of errors.

* s it a trade-off between using no additional information
(raw data) and possibly annotated data with some errors.

* How can automatic annotations on big data being
improved (manual annotations -> evaluation test set)



Merci pour votre attention!
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