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Warum reden wir uber Text? =

DER FORSCHUNG | DER LEHRE | DER BILDUNG

= Wie viel Daten gibt es auf der Welt?
Schatzung: ~2 Zettabytes (Billionen GBs)

= Der Hauptteil der Daten ist unstrukturiert (geschatzt 70%-85%)

= Auch in strukturierten Daten fehlt haufig der Zugang zu unstrukturierten

Teilen

= Unstranskribierte Felder, Notitzen, Kommentare

= Beispiel: Notizen von Untersuchungen, Prifungsprotokolle, Surveys mit Freitextfeldern ..

ffectiveness Report

VS.




Warum Sprache schwer ist
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Natural Language Processing Tasks |
L2 Y Universitait Hamburg

DER FORSCHUNG | DER LEHRE | DER BILDUNG
Taken From: Practical Natural Language Processing : A Comprehensive Guide to Building Real-World NLP Systems

by Sowmya Vajjala, Bodhisattwa Majumder, Anuj G -.a, »iarshit Surana
r )
Core @ ﬂ
Tasks ﬁ v<> A
Coveredin Text Information  Conversatione!  Information Question
g Chapters 37 y Classification Extraction Agent Retrieval ~ Aswering Syste j
4 N — g
S U= U , W
General aed -
Covered n Spam Calendar Event  Personal Search [r—
Chapters 4-7 y Classification Extraction Assistants Engines ReRy: J
s S = N
Q (u) Ilr- I ¥
oy | @ a [t
Specific : 5o O
Coveredin SocialMedia  Retail Catalog  Health Records Financial Legal Entity
X Chapters 8-10 J Analysis Extraction Analysis Analysis Extraction




Entitatenerkennung im Text

UH
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L 2% Universitat Hamburg

DER FORSCHUNG | DER LEHRE | DER BILDUNG

= “Named Entity Recognition” der Klassen Person, Organisation,
Ort und Sonstige ist eine sprachtechnologische Standardaufgabe

= Sequenztaggingverfahren werden mit annotiertem Text

trainiert.

Nehmen Sie die beriihmte Rede von Richard Feynman , There ’s Plenty of Room at the
Bottom , von 1959, die ist damals in der Zeitschrift des California Institute of Technology

abgedruckt worden .

= Genauigkeit abhangig von Sprache, Domane,
Anzahl Klassen, Volumen Training

" Englisch, Zeitungstext, 4 Klassen, 1M Tokens: 94% ;
bei feineren Klassen 55-95%.

= Angrire, welches fich die ,, Wijdhfra”

English: "[the] attacks that the Wdschfra [has taken the liberty to conduct] against [...]".

NE GT - Angriffe, welches sich Die ,,3Sd)cb.fra" gegen

Khai Mai, Thai-Hoang Pham, Minh Trung Nguyen,
Tuan Duc Nguyen, Danushka Bollegala, Ryohei
Sasano, and Satoshi Sekine. 2018. An Empirical
Study on Fine-Grained Named Entity
Recognition. In Proceedings of the 27th
International Conference on Computational
Linguistics, pages 711-722, Santa Fe, New
Mexico, USA.

Maud Ehrmann, Ahmed Hamdi, Elvys Linhares
Pontes, Matteo Romanello, Antoine Doucet:
Named Entity Recognition and Classification on
Historical Documents: A Survey. CoRR
abs/2109.11406 (2021)




Entity Linking:
Identifikation der referierten Entitét:= ===

Setzt voraus, dass die Entitat auch in der dahinterliegenden Ontologie bekannt ist.
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Schnelles Erzeugen von Trainingstext flr
L2 Y Universitait Hamburg

e i ge n e Katego ri e n DER FORSCHUNG | DER LEHRE | DER BILDUNG
e

We[o
WebAnno | Home Help | User: chris | Log out @_UDI'IO/
B - - 12 5 ~w
Open Prev. Next Export Settings First Prev. Go to Next Last Guidelines Done
ljil-auto-Init-Sugg/abstract8.tsv showing 5-6 of 10 sentences
Annotation

5| Over the past decade , chronic inflammation in visceral adipose tissue ( VAT ) has gained acceptance as a lead promoter of
insulin resistance in obesity .

6| A great deal of evidence has pointed to the role of adipokines and innate immune cells , in particular , adipose tissue
‘macrophages , in the regulation of fat inflammation and glucose homeostasis .

User: Suggestion

5/ Over the past decade , chronic inflammation in visceral adipose tissue ( VAT ) has gained acceptance as a lead promoter of
insulin resistance in obesity .

6 A great deal of evidence has pointed to the role of adipokines and innate immune cells , in particular , adipose tissue
macrophages , in the regulation of fat inflammation and glucose homeostasis .

Yimam, S.M., Biemann, C., Majnaric, L., Sabanovi¢, S., Holzinger, A. (2015): Interactive and Iterative Annotation for Biomedical Entity Recognition, International
Conference on Brain Informatics and Health (BIH’15), London, UK




Nach Annotation von 5 Abstracts
L2 Y Universitait Hamburg
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-
5 Over the past decade , chronic inflammation in visceral adipose tissue ( VAT ) has gained acceptance as a
lead promoter of insulin resistance in obesity
5 A great deal of evidence has pointed to the role of adipokines and innate immune cells , in particular ,
(CELL] DISORDER ONDITION

adipose tissue macrophages , in the regulation of fat inflammation and glucose homeostasis .

(CONDITION] - [CONDITION] B
5/ Over the past decade , chronic inflammation in visceral adipose tissue ( VAT ) has gained acce|
as a lead promoter of insulin resistance in obesity .

CELL
5| A great deal of evidence has pointed to the role of adipokines and innate immune cells , in parti

CONDITION
"adipose tissue macrophages , in the requlation of fat inflammation and glucose homeostasis .




Nach Annotation von 9 weiteren Abstracts Gl
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DISORDER
lead promoter of insulin resistance in obesity
(MOLECULE] (CELL
5 A great deal of evidence has pointed to the role of adipokines and innate immune cells , in particular ,

~ [DISORDER) | ”
5 Over the past decade , chronic inflammation in visceral adipose tissue ( VAT ) has gained acceptance as a lead
DISORDER
promoter of insulin resistance in obesity
i
5 A great deal of evidence has pointed to the role of adipokines and innate immune cells , in particular ,
[CONDITION) DISORDER DISORDER

édipose tissue macrophagéé , In the regulation of fat inflammation and glucose homeostasis .




Entitatennetzwerke zur Mmoo
InformationserschlielSung o R

= \/on content-basierter zur entitatenzentrierten
Informationsreprasentation

= Z.B. LDA Topic modelling: conent-basierte Sicht auf Dokumente, um die
Frage zu beantworten:
was enthalt meine Kollektion thematisch? (und wie verandert sich das
Uber die Zeit?)

= Nun: Ordnen der Information um Entitaten (wie Personen, Organisationen,
eigene Klassen), um die Frage zu beantworten:
wer macht was mit wem wann wo?

» |Interaktive Kontrolle und Provenienz

= Kontrolle geht vom Nutzer aus, nicht vom Algorithmus

= Verlinkung auf die Originalquellen ist IMPERATIV!

10




Beispiele flr o
entitatenzentrierte Tools b

= Tagesnetzwerk:
www.tagesnetzwerk.de

Chris Biemann
Gerhard Heyer
Uwe Quasthoff

Anhand von Entitaten aggregierender
News-Reader

= Storyfinder https://uhh-
lt.github.io/storyfinder/

Wissensrohstoff

Text

2. Auflage

K |
Individueller entitatenzentrierter ) o
Nachrichten-Assistant als Browser-Plugin ===

Biemann, C., Heyer, G., Quasthoff, U.
(2022): Wissensrohstoff Text. Eine
EinfUhrung in das Text Mining. Springer
Vieweg

= New/s/leak: www.newsleak.io

Interaktive facettierte Suchmaske fir
investigativen Journalismus

11 K


http://www.tagesnetzwerk.de/
https://uhh-lt.github.io/storyfinder/
http://www.newsleak.io/

Tagesnetzwerk
www.tagesnetzwerk.de e versitit Hamburg

» Tagliche Sammlung von deutschen Online-Nachrichten tber
RSS-Feeds und Webscraping

= Namenserkennung; Indizierung von gemeinsamen Auftreten
von Entitaten (Personen und Organisationen)

" Tagliches
Netzwerk fur
Browsing und
Annotation von
Relationen

1. Interactive time dependent network:
= Clusters: Organized by topic
0 E)

= Nodes: Named Entities (persons a# and organizations
= Edges: Relations between Named Entities

= 2. Frequency Chart 2:
= Shows terms that were popular on the respective day
= Trend of terms can be observed over time
= Shorter timespans can be selected

3. Cooperative social tagging:
= Display of source sentences linked to original online articles
= Users may add a tag which labels the relationship

4. Entity Search:
= Search mask allows users to search for entities
= Match will open the respective cluster

5. Datepicker:
= Select date of interest

2 Two peaks in the shown example reflect changes in Schumacher's condition



http://www.tagesnetzwerk.de/

What’s in the News? G
(13.1.2023) o s
)1.2023 )

J/ & Gruppe 1/3 >

Filter 13.01.2023 | @

Ralf Minge

Halleschen FC

F N
Chr Der Handel zwischen RWE, der
‘ ’ Landesregierung und
Bundesklima- und
v Wiadimir Wirtschaftsminister Robert
Habeck geht sogar noch weiter
Uiber diese Bedarfsrechnungen
=a Fran hinaus.
— https://www.nd-aktuell.de/...
|
Motors

e . wordn € Gruppe2/3 9

\6' Wetter
s ]

Genfer Kred Wissen Verbraucher Kultur Unterhaltung

ASt
Sie haben geglaubt, der

Kompromiss von Robert Habeck
und Mona Neubaur mit RWE

stehe fir sich.
— https://www1.wdr.de/...

Fridays for Future Siege

€ Gruppe 3/ 3 >

Der Kohle-Abbau in Litzerath
geht namlich auf einen
Kompromiss zuriick, den der
griine Bundeswirtschaftsminister
Kommentar: Der Eiertanz der Griinen um Liitzerath i Robert Habeck (53) und die
griine Vize-Ministerprésidentin
Mona Neubaur (45) im Oktober
Statt den friiheren Kohleausstieg und den Erhalt vieler Dérfer als Erfolg zu 2022 mit RWE ausgehandelt
feiern, statt Freudentdnze am Rande der Kohlegruben aufzufiihren, geben sich hatten.

die regierenden Griinen staatstragend - und zerknirscht. ttmme Hhenmnes it s

Stand: 11.01.2023, 13:30 Uhr

ht Braun/sch‘




Storyfinder: Personlicher Newsreader

https://uhh-It.github.io/storyfinder/

Ambientes Browser-Plugin

Erinnerung von Nachrichtenartikeln und inkrementeller Aufbau
eines Entitatennetzwerkes

Momentaner Artikel wird zum globalen personalisierten
Entitatennetzwerk in Beziehung gesetzt

web-basiertes Tool, kann auf Server oder wegen Datenschutz
lokal betrieben werden.

_________________________________________________

i : websockets ! / B \ :

1 1 5 \ . ;

: @ _ mm Nl . |
Remus, S., Kaufmann, M., Ballweg, K., von : : S 1 ‘i : Storyfinder NLP |
Landesberger, T., and Biemann,C. (2017): : ' ; o Webserver = Components i
Storyfinder: Personalized Knowledge Base : Storyfinder |- ‘Li—i @ o !
Construction and Management by Browsing the \ Browser : = : h —— ]
Web. In Proceedings of the 26th ACM ! Plugin : | = |
International Conference on Information and : : |
Knowledge Management. Singapore, Singapore. : |
op. 2519-252 N (. |



https://uhh-lt.github.io/storyfinder/

Storyfinder

Online-Artikel

Trum

Name:

Corker

Please select a type:

) Person

) Organisation
) Location
© Other

Element is always visible

Autodetect relations

. 4 announcement, which followed a slew
‘ of similar decisions from Republicans

in swing states.
Senior Republican Bob Several Republicans sgrvmg in the
P O <2 House of Representatives have

,Corkg———* ™'-1-—*- 3-—-*-—-+- —+and plans to retire, includin;
Look Up “Corker"” pop g

]¢tt of Michigan,
Copy chert of Washington,
( Search Google for “Corker” ant of Pennsylvania and
Senal Print... T 5-Lehtinen of Florida, leaving

aRepu () AdBlock » Chdistricts.

g ulti A Add to Storyfinder 5 Sollins said earlier this month

s Repu Inspect eave to run for governor of

YThe Speech » la

ABann Services » cc¢gies who worked on

Mo tha Ranuhlicran naminag far thic litwasa “tl’Olelil’lg trend”
for reliable conservatives like Flake to feel as though they no longer
had a place in the Republican party.

“It’s no secret that there’s a lot of divisions within the Republican party
right now. A lot of Republican leaders are uncomfortable with the
direction that Trump is leading us,” Conant said.

Additional reporting by Ben Jacobs and David Smith

< GOP Senator Jeff Flak...

https://www.theguardian.com/us-news...

A

This article was amended on 25 October 2017 to clari
Susan Collins is not up for re-election in 2018.

Netzwefk der
Entitaten im
Artikel

= Entitaten kdonnen editiert/manuell hinzugefiigt werden

= Netzwerk zeigt auch relevante Entitaten aus vorher gelesenen

Webseiten
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Globale Sicht, Relationen, U

[ ] A U . .t--t H b
Provenienz ere) Universitat Hamburg

Sites Global network

Sites o] Group of 2 sites

GOP Senator Jeff Flak... : Senior Republican Bob...

. : 72}
theguardian.com @ variety.com e
mhrgﬂwuhllnm Bob Jeff Dunharm's Growing E ntities
Corker feuds with Trump: Empire Looks Forward -

“He's 'debasing our natior’ | Variety

US news | The Guardian

undignified’ Trump | US
news | The Guardian

chicago.suntimes.cém

el bezos Gt Jeff Flake Jeff Bezos Jeff Dunham
among those Rahm Emanuel

emailed this year | Chicago

Sun-Times

theguardian.com &
Senior Republican Bob

Corker feuds with Trump: Sites
"He's 'debasing our natior |
US news | The Guardian

@ tagesschau.de 2

Abrechnung mit Trump:
“Nicht linger mitschuldig
sein” | tagesschau.de

Jeff Dunham’s Growing Empire Looks Forward Joff Bezos, Ken Griffin among those Rahm
Emanuel emailed this year

=

W en.wikipedia.org @
Singapore - Wikipedia GOP Senator Jeff Flake 2]

attacks 'reckless, outrageous

and undignified Trump | US

news | The Guardian

(!4 theguardian.com 2

Toon and Tyne: Newcastle
united ...on a city walking
tour | Travel | The Guardian

V]
tagesschau.de @
Abrechnung mit Trump:

“Nicht linger mitschuldig
sein” | tagesschau.de

Joan Didion director: 'She's =
always been painted as

this mystic, gloomy figure' |

Books | The Guardian

@ tagesschau.de &

Transparen im Netz:

en.wikipedia.org @
Singapore - Wikipedia

Twitter will Wahlwerbung

theguard|an.com @ »Jeff Dunham s Growing Empire Looks »Jeff Bezos , Ken Griffin among those »GOP Senator Jeff Flake attacks ' reckless
Toon and Tyne: Newcastle Forward Rahm Emanuel emailed this year Amazon , outrageous and undignified ' Trump
united .. on 2 city walking CEO Jeff Bezos, the New York Times
tour | Travel | The Guardian »Jeff Dunham 's Growing Empire Looks opinion page editor and Illinois * wealthiest »Arizona senator Jeff Flake has launched
6 Jeff Flake Forward person — are among the people Mayor an extraordinary attack against Donald
P o ame s P ik - . P " a Triumn an, A the * aamnlinity * of tha

Person

SOURCES »GOP Senator Jeff Flake attacks ' reckless , outrageous and undignified ‘Trump « A | I e We b se ite n we rd en

- Source GOP Senator Jeff Flake attacks ‘reckless, outrageous and undignified' Trump | US news | The Guardian visited on
2017-10-25T13:05:12.000Z -

Label Neight

local gecached

Please enter a label for the relation... v
= Trump

- Donala fiunp

= Nutzer kann eigenen

0

[ | - Flake
. - Republican Wissensgraph aufbauen
[ |

- 7 Republican party 16
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New/s/leak
www.newsleak.io

UH
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RELATIONSHIP

documens,

EXTRACTION O
Entity API Annotate,
Document Relationships \ Edit, Merge,
Text DOCUMENT e - -
Metadata TEXT Vetadata = = Hide, Deletg
EXTRACTION > e.g.: Time,
Subject, ... gy ey
- Confidentiality METADATA
— T~ A —
_Sonet EXTRACTION
\ > .
— " e VISUALIZATION NTERFACE
- Document Date - e.q.: Al
Dne Document - Mentioned Dates e9 nnotate AnnOtate’ LIBRARIES
in Document H
(Hidle Time) Ed't' Merge' FRONTEND
- Subject Delete LIBRARY
- MANAGEMENT

DER FORSCHUNG | DER LEHRE | DER BILDUNG
lnput Text Backend Frontend
Documant
Collection Natural Language NLP Output = At Ve
PY’OCQSSMQ Visualization lnput Vicalizatsn Explore
f Data
Input news/leak DER SPIEGEL Exmm) Al-29
—_;) ENTITY Original Document Overview Nesior | e
RECOGNITION Documents e o St S ] e )
exts Al
DOCUMENT e
COLL CTION ‘abar in the chart below to load
each
document Input
contains \
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http://www.newsleak.io/

New/s/leak: entitaten- und
schlUsselwortzentrierte Ansicht e s aneus

ENTITY NETWORK KEYWORD NETWORK

#P... #U... #N... #E... #O0... H#L.. #K...

Edge Edge
S S S S S S Importance B 20 Importance v Tags

Erich von’ Mansteip_o%on

—rr—
e ommunity
Alfred Jodl Q city q

[ Battle

Paris

chtzigjéhQrige Krieg
defence municipality HoloCaust

Habg)urg e Winston Churchill

Hermann Géring Mechelen

Alifes J
Tru ppen Arme&orps -

5 Belgium Hauptstadt Briissel
French Enéan > Werk
Luftwaffe

Aufstand o Heer
o e = i O r
Leopold King L e L

- force -
@\' 5 'Jj Wehrmacht @ @ o Fall%elb @
ClOI® e e O @OE - am® S©®

German

= Alles kann als Filter definiert werden

18




New/s/leak: Facettierte Suche
und Volltextansicht
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Search for..

Q Paul

1

t: Paul @ B 4 Sender.email: j..kean@enr... ®

9 @ -+ PER: Paul Bremer ® Q4 fulltex

Frequency Overview

. Order by black bars

8

) enmiTy B METADATA
Document Overview: 13210 hits out of | Keywords: Ambassador Bremer, have prepared, have reviewed, have tried, McLarty 5
International, Sharon, prevent, Please revise, Dear Steve, soften, November, Kissinger
255636 docs , ; : PERI PER URL >
Associates, Enron Corp, McLarty advising, be sent tomorrow
Search for documents by tag Add entity: Kissinger
) Document Content b 9= i .
Associates
er [EEETIET 7 619
LNG Contract Model #162387 : Select type: :
ar . b -
@ Keywords Please prepare the letter to McLarty for my signature. Pl get his f 7 —
well as mail the letter. ORG s i
T Original Message----- michae! XTI 3 660
gg;‘\fl'gﬁj";'a“‘y procecdies gor-—- From: Butcher, Sharon Sent: Tuesday, November 20, 200§ [ New type? 4
To: Kean, Steven J. [ ts Keyword? susan [CEEIMT 3970
Subject: Letters —
o Capacity and dispatch factor... 3 scou, VYW o 420
Keywords CANCEL
Dear Steve: S ) eniry [ METADATA
@ Eg;‘(\:\;ds:biect) #151240 Z As per your voicemail, | have reviewed the agreements between Enron Corp. and Kissinger Associat SENDER EMAIL SENDER.NAME >
McLarty International, LLC.
jeff.dasovich@enron.com [ | | 5534
o Re: Paul Kaufan's Pager #17... | agree with your assessment that Enron can not legally terminate the agreement with Kissinger Assq
Keywords tana jones@enron.com 4168
| also agree that we can terminate the relationship with McLarty International, LLC upon thirty days | tiucciaenron.con [T 295
o Transco #92386
Keywords d..steffes@enron.com [ Bl
4 Thus | have prepared two letters: : con R 1ass
paul.y'bar enron.com 178 192
28078 22 405 ay.mann@enron.com N 4887
10 627 13971 Azgol 11711
8451 7417 8027 8993
steven kean@enron.com 110 L1414
479 22 56 485 462 288
2001-02 2001-03 2001-04 2001-05 2001-06 2001-07 2001-08 2001-09 2001-10 2001-1y | sshackletongenroncon  |FE NN 4 452
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Zusammenfassung

RRRRRRRRRRRR | DER LEHRE | DER BILDUNG

= Motivation: Text Mining im unstrukturierten Text

® Erkennung von Entitaten im Text
= \Von der Stange
* Und nach Mal
" Entitatenzentrierte Netzwerke und Facettierte Suche

= Tagesnetzwerk
= Storyfinder
= New/s/leak

HERZLICHEN DANK FUR
DIE AUFMERKSAMKEIT
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