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Tutorial:	Day	program
09.00	- 10.30	 Overview	of	methods	and	approaches	in	

Digital	Humanities	(Antal	van	den	Bosch)

10.30	- 11.00	 Covfefe break

11.00	- 12.30	 Overview	of	methods	and	approaches	in	
Social	Sciences	(Dong	Nguyen)

12.30	- 13.30	 Lunch

13.30	- 15.30 Hands-on	session	by	Folgert Karsdorp (1)
15.30	- 16.00	 Covfefe break
16.00	- 17.00	 Hands-on	session	by	Folgert Karsdorp (2)

17.00	- 18.00	 CLARIN	Researcher	Clinic



Methods	and	approaches	in	Digital	Humanities

Main	menu

• Context:	CLARIN	and	Digital	humanities
• The	green	button
• Language	hides	information
• Three	self-portraits	of	the	researcher	(mixed	
techniques)



CLARIN	in	five bullets

• CLARIN is	the	Common	Language	Resources	and	
Technology	Infrastructure	

• that	provides	easy	and	sustainable	access	for	scholars	
in	the	humanities	and	social	sciences and	beyond

• to	digital	language	data (in	written,	spoken,	video	or	
multimodal	form),	

• and	advanced	tools to	discover,	explore,	exploit,	
annotate,	analyse or	combine	them,	wherever	they	are	
located

• through	a	single	sign-on	online	environment.
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CLARIN	ERIC:	19	members,	2	observers,	
1	associated	partner
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CLARIN	in	data	types	
• Literary texts
• Social Media	data
• Historical letters
• Oral	History data
• Disciplinary libraries
• Institutional archival data
• Broadcast	archives
• Newspaper archives
• Parliamentary	records	
• …
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CLARIN:
Infrastructural	support	
for	the	study	and	use	of	
language	as	social	and	cultural	data
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Digital	humanities
or	computational	humanities,	computing	&	the	
humanities,	e-humanities,	…

assumes:
• Some	digitization	having	occurred
• Familiarizing	with	IT	basics

does	not	offer:
• Big	Green	Button	solutions
• One-fit-all	procedures



Digital	humanities

• Introducing	simple	models	that	only	a	computer	can	work	
out

• e.g.	random	baselines

• Introducing	quantitative	evaluation	metrics	developed	
elsewhere

• the	ultimate	‘e-science’	idea

• Starting	point	of	a	conversation	with	theorists;	test	bed	for	
different	theories



The	green	button

• ”The	NLP	Pipeline”
– and	the	text	mining	pipeline

• Everyone’s	favorite	module
– Named	Entity	Recognition

• The	plumbing
– OSes,	web	services,	servers,	virtual	machines
– databases	and	search	engines
– annotation	tools	and	viewers



Corpus	cleanup	and	text	normalization

• Text-induced	corpus	
cleanup
– Martin	Reynaert

• Robust,	scalable	
method	for	finding	
wordform	variants

• Sensitive	to	
morphology	and	
context

• Knowledge-free

Very	large	corpus

Linked word list

Dirty	word	listindexes



TICCL
• hartstochtelijk	hartstochtelyk	hartstochtelyke	hartstochtlijk	

hartstochtlijke	hartstochtlyk	hartstogtelijk	hartstogtelijke	
hartstogtelijks	hartstogtelyk

• wenkbrauwen	wenkbraauwen	wenkbraeuwen	wenkbrauwen	
winkbraauwen	wynbraauwen	wynbrauwen

• Nederland	NEDERLANDEN	Nederlan	Nederland	Nederlanden	
Nederlander	Nederlandse	Nederlandt	Nederlandts	
Nederlandze	Nederlansch	Nederlanse	Nederlant	Nederlants	
Neederland	Neerland	Neerlands	Neerlandts	Neerlants	
Netherlands



Stanford	CoreNLP pipeline	(English)

https://stanfordnlp.github.io/CoreNLP/



Frog	pipeline	(Dutch)	 https://github.com/LanguageMachines/frog

MBT
PoS-tagger

MBLEM
lemmatizer

MBMA
analyzer-

decompounder

Tokenizer

Multi-word chunker

MBDP
dep. parser

MBNER
entity labeler

Module What % correct

MBT

Known 
words 96.8 (98.7)

Unknown 
words 76.4 (84.3)

All words 96.5 (98.6)

MBLEM Unknown 
words 73.9

MBMA Unknown 
words 79.0

MBDP Labeled 
relations 81.9

MBNER Recognized 
entities 80.1



Other	pipelines

• FreeLing http://nlp.lsi.upc.edu/freeling/

• GATE http://gate.ac.uk/

• NLTK http://nltk.sourceforge.net

• Illinois	NLP	Curator	
https://cogcomp.cs.illinois.edu/page/software_view/Curator

• Apache	OpenNLP https://opennlp.apache.org/

And:
• TreeTagger http://www.cis.uni-muenchen.de/~schmid/tools/TreeTagger/



Pipelines?
• Technologically	positivistic	idea	that

– modularization	is	good;
– everyone	needs	one;
– they	will	do	the	work	for	you.

• In	reality,
– modularization	rarely	works	as	intended;
– most	research	questions	require	more	than	a	standard	
pipeline

– (if	there	is	one	for	your	language);
– and	often	no	pipeline	at	all.

• Pipelines	tend	to	obfuscate	the	real	question.



It	starts	with	a	question

• “What	is	the	underlying	research	question?”
– is	really	the	first	thing	that	should	be	on	the	table

• The	researcher	(“user”)	is	in	the	lead
– despite	technology	being	pushed

• If	in	a	collaboration
– e.g.	between	humanities	researchers	and	
AI/IT/ML/NLP	specialists

– communicate,	find	common	ground!



The	rest	of	the	plumbing
Formats	(XML),	Webservices,	Workflows,	Visualizers

Our	home-brew	set	of	tools	(demo!):

• CLAM	(Computational	Linguistics	Applications	
Mediator)
– http://proycon.github.io/clam/

• FLAT	(FoLiA Linguistic	Annotation	Tool)
– https://github.com/proycon/flat

• FoLiA (Format	for	Linguistic	Annotation)
– https://proycon.github.io/folia/



Other	annotation	tools

• BRAT
– http://brat.nlplab.org/

• WebAnno (CLARIN-D)
– https://webanno.github.
io/webanno/

• Annis
– http://corpus-
tools.org/annis/

– http://corpus-
tools.org/home/



Information	
need

Linked
data

NLP

Text Text Text

Words,	phrases

Search,	
translate

Bags	of	words

Classify,	filter,	
recommend



Information	
need

Text Text Text

…	Lee	Harvey	Oswald	
may not have	been	
acting alone in	the	
assassination of	John	F.	
Kennedy	…

…	Lee	Harvey	Oswald	
may not have	been	
acting alone in	the	
assassination of	John	F.	
Kennedy	…

Assassination
plot

Conspiracy
theory

Named entities:	LHO,	
JFK

Semantic roles:	LHO	
actor,	JFK	patient

Negator:	not;	
negated:	?



Information	vs.	language

• Every little fact can
be (and is)	
expressed in	an
endless variety of	
linguistic
expressions

• Language	is	a	great
way	of	hiding
information Navajo	Code	Talkers Henry	Bake and

George	Kirk,	12/1943	(ARC	593415)





Mixed	techniques
• Rather	than	just	using	a	pipeline,

– which	may	offer	some	useful	preprocessing,
• Most	researchers	resort	to	using	a	bag	of	
methods
– existing	open	source	modules
– scripting	(Python,	Perl,	bash/sed/awk)

• requiring	familiarizing	themselves	with	the	basics	
of	programming
– and	Linux,	github,	…

• cf.	Folgert Karsdorp’s hands-on	course	this	
afternoon



HiTiME
Historical Timeline Mining and	Extraction



HiTiME aims
• History of	the	social movement in	Europe,	1850-1940
• Automatic analysis of	primary and	secondary text sources
• Detecting persons,	occupations,	organisations,	locations,	time	

expressions,	events
• Linking all	of	this information
• Visualising the	links	through timelines



• BWSA:	Biographical	Dictionary	of	Socialism	in	the	
Netherlands
– 575	biographies	of	politicians,	activists,	artists,	writers,	etc.
– Improved	search
– Linking	entities	across	sources
– Facilitate	discovery	of	new	information

• Camp,	M.	van	de	(2015).	A	link	to	the	past:	Constructing	historical	social	
networks	from	unstructured	data.	Ph.D.	thesis,	Tilburg	University.

Example	project:	Biographies



• BWSA:	Biographical	Dictionary	of	Socialism	in	the	
Netherlands
– 575	biographies	of	politicians,	activists,	artists,	writers,	etc.
– Improved	search
– Linking	entities	across	sources
– Facilitate	discovery	of	new	information

Data

Social	Networks



BWSA



BWSA

First	name Ferdinand

Last	name Nieuwenhuis

Year	of	birth 1846

Date	of	birth 31-12

Year	of	death 1919

Date	of	death 18-11

Extra	info (bekend als Ferdinand	Domela	
Nieuwenhuis)	pionier van	het	
socialisme,	stichter van	het	blad
Recht voor Allen,	later	sociaal-
anarchist



BWSA

First	name Ferdinand

Last	name Nieuwenhuis

Year	of	birth 1846

Date	of	birth 31-12

Year	of	death 1919

Date	of	death 18-11

Extra	info (bekend als Ferdinand	Domela	
Nieuwenhuis)	pionier van	het	
socialisme,	stichter van	het	blad
Recht voor Allen,	later	sociaal-
anarchist



BWSA

First	name Ferdinand

Last	name Nieuwenhuis

Year	of	birth 1846

Date	of	birth 31-12

Year	of	death 1919

Date	of	death 18-11

Extra	info (bekend als Ferdinand	Domela	
Nieuwenhuis)	pionier van	het	
socialisme,	stichter van	het	blad
Recht voor Allen,	later	sociaal-
anarchist



BWSA

First	name Ferdinand

Last	name Nieuwenhuis

Year	of	birth 1846

Date	of	birth 31-12

Year	of	death 1919

Date	of	death 18-11

Extra	info (bekend als Ferdinand	Domela	
Nieuwenhuis)	pionier van	het	
socialisme,	stichter van	het	blad
Recht voor Allen,	later	sociaal-
anarchist



BWSA
First	name Ferdinand

Last	name Nieuwenhuis

Year	of	birth 1846

Date	of	birth 31-12

Place	of	birth Amsterdam

Year	of	death 1919

Date	of	death 18-11

Place	of	death Hilversum

Extra	info (bekend als Ferdinand	Domela	Nieuwenhuis)	
pionier van	het	socialisme,	stichter van	het	
blad Recht voor Allen,	later	sociaal-anarchist

Son	of Ferdinand	Jacobus Domela	Nieuwenhuis,	
Henriette Frances	Berry

Married to Johanna Lulofs,	Johanna	Adriana	Verhagen,	
Johanna	Frederika Schingen Hagen,	Johanna	
Egberta Godthelp

Pseudonyms Criticus,	Ex-Theoloog,	Germanus,	Philalethes,	
Dr.	Sagittarius



• Named	entity	recognition
– People,	organizations,	locations,	…

• Named	entity	disambiguation
– SDAP	=	Sociaal-Democratische Arbeiderspartij

In 1909 werd hij voor het eerst naar de Tweede Kamer 
afgevaardigd door het district Amsterdam IX. Eerder was hij reeds 
gekozen in de gemeenteraad van Amsterdam en in de Provinciale 
Staten van Noord-Holland. De 'parlementair van natuur' die hij 
volgens Domela Nieuwenhuis was, bepleitte in 1913 in zijn artikel 
'Aanpakken' de aanvaarding van drie ministerportefeuilles die 
formateur dr. D. Bos aan de SDAP aanbood. In het oorlogsjaar 
1914 werd hij naast Wibaut tot wethouder van Amsterdam gekozen, 
hetgeen hem noopte zijn taak aan Het Volk neer te leggen. 

(biography: W.H. Vliegen) 

Tools



• Relations	based	on	(co-)occurrence:
– PERSON	to	PERSON
– PERSON	to	ORGANIZATION
– PERSON	to	LOCATION

In 1909 werd hij voor het eerst naar de Tweede Kamer 
afgevaardigd door het district Amsterdam IX. Eerder was hij reeds 
gekozen in de gemeenteraad van Amsterdam en in de Provinciale 
Staten van Noord-Holland. De 'parlementair van natuur' die hij 
volgens Domela Nieuwenhuis was, bepleitte in 1913 in zijn artikel 
'Aanpakken' de aanvaarding van drie ministerportefeuilles die 
formateur dr. D. Bos aan de SDAP aanbood. In het oorlogsjaar 
1914 werd hij naast Wibaut tot wethouder van Amsterdam gekozen, 
hetgeen hem noopte zijn taak aan Het Volk neer te leggen. 

(biography: W.H. Vliegen) 

Tools



• Rule-based	temporal	tagging:
– Date	normalization
– Event	classification
– Event-timex	linking

In 1909 werd hij voor het eerst naar de Tweede Kamer 
afgevaardigd door het district Amsterdam IX. Eerder was hij reeds 
gekozen in de gemeenteraad van Amsterdam en in de Provinciale 
Staten van Noord-Holland. De 'parlementair van natuur' die hij 
volgens Domela Nieuwenhuis was, bepleitte in 1913 in zijn artikel 
'Aanpakken' de aanvaarding van drie ministerportefeuilles die 
formateur dr. D. Bos aan de SDAP aanbood. In het oorlogsjaar 
1914 werd hij naast Wibaut tot wethouder van Amsterdam gekozen, 
hetgeen hem noopte zijn taak aan Het Volk neer te leggen. 

(biography: W.H. Vliegen) 

Tools



The	Socialist	Network



The	Socialist	Network



The	Socialist	Network



The	Socialist	Network



The	Socialist	Network



The	Socialist	Network



Events in	time

Event

Time

negotiation
threat

conflict	
strike	

occupation
resolution
agreement

Daily
narrative



Strike	database

• Designed and	created by Sjaak	van	der	Velden
• Contains over	16,000	strikes	in	the	Netherlands





Newspaper archives

• National	Library,	The	Hague
– Newspapers from 1618	to	1995
– Over	11	million fully OCRd pages	(delpher.nl)
– Searchable on title,	date,	words

• Cf. Forces of	labor,	Silver (2003)



Example query

SELECT all articles
CONTAINING THE WORDS
stak?n* AND
(blokband OR Amsterdam OR 
taxichauffeur) 

AND artikeldatum BETWEEN 6 apr 1937 – 7
AND 9 apr 1937 + 3





Strikes	that never happened

• Many strikes	have	a	lead-in “prelude”	period
(often associated with social unrest)

• Prelude	does	not necessarily lead to	strike
• By finding prelude	periods typical for strikes,	
can we	find strikes	that never happened?



Word	frequency



Discriminatory power



Did we	find strikes	that did not happen?

Check	against database:	e.g.
• 1912:	policemen in	Amsterdam,	tram	conductors	The	

Hague (2	articles),	and	teachers (3	articles)
• 1926:	butchery in	Boxmeer;	transport	workers of	

Steenkolen	Handelsvereeniging
• 1938:	metal	factory in	Delft	

Mean average precision:	0.43

Van	den	Hoven,	M.,	Van	den	Bosch,	A.,	and Zervanou,		K.	(2010).	Beyond	reported history:	Strikes	
that never	happened.	In		S.	Daranyi and P.	Lendvai (Eds.),	Proceedings of	the First	International	
AMICUS	Workshop	on	Automated Motif Discovery	in	Cultural Heritage	and Scientific
Communication	Texts,	Vienna,		Austria,	pp.	20-28.	



Computational Counterfactual History



“Text Analytics	for Detecting Alternative Perspectives on	
Events	at	the End	of	the Second	World	War	in	the
Arnhem-Nijmegen	Region”	(with Marten	Düring)

• Operation	Market	Garden
– 17-25	September	1944
– about 34,000	parachuters and a	bridge too far

• 7	month stand-still	and	evacuations

• Operation	Veritable:	1,000,000	soldiers in	the	region

A	simple mixed	techniques study



Sources
Airborne Museum	Hartenstein	(Oosterbeek)

• About 60,000	digitized items such	as memoirs,	
diaries,	photos,	reports,	historical narratives…
Most	of	which have been OCRed or	contain
metadata

• Dutch,	English,	German

• Military,	civilian,	police,	academic discourses



Overall	goal

Help	historians	and	curators	with	the	laborious	
task	of	finding	relevant	information	by	(semi-
)	automatically	linking	related	sources.	Create	
a	basis	for	interpretation	of

1. Events	- Link	primary	sources	through	text	analysis

2. Motifs	– Study	the	changing(?)	building	blocks	of	war	narratives



Aggregate	depictions	of	events	based	on		
location,	time	and	type	of	event

We	are	looking	for:
interconnected	actions	which	are	identifiable	by	mentioned	
points	in	time	and/or	a	specific	location	in	the	Arnhem/	
Nijmegen	area	between	September	1944	and	May	1945.

Practical	applications:
• Highlight	contradictions	and	ambiguities	of	sources	and	their	

interpretations.	Patterns?
• Who	depicts	what?	Patterns?
• Changes	over	time?	Which	events	have	(not)	been	documented?
• Identify	new,	potentially	relevant	sources
• Raise	new	questions:

– Why	doesn’t	SourceX mention	EventY?



Case	study

• 85	texts,	digitally transcribed or	born	digital

• Starting point:	street names
– Regexp
– NER



Named Entity Recognition

• Textcat language identification
• Frog:	open	source	NLP	tool	for Dutch

– Memory-based,	http://ilk.uvt.nl/frog

• Stanford	NER
– CRF-based,	http://nlp.stanford.edu/software/CRF-
NER.shtml



Named Entity Recognition

• Frog finds 6,927	locations in	71	Dutch	texts
– 201	Arnhem; 195	Rhenen;	140	Oosterbeek;	106	
Amersfoort;	98	Spakenburg;	97	Duitsland;	79	
Scherpenzeel;	68	Rijn;	64	Ede;	61	Nijkerk

• Stanford	NER	finds 17,221	locations in	13	English	
texts
– Without	work on	Canadian	army:	8,170	locations
– 395	Aachen; 182	Antwerp;	129	Nijmegen;	123	
Arnhem;	122	Germany;	107	Holland;	105	London;	92	
Normandy;	92	Netherlands;	90	Geilenkirchen



Identifying street names

Regular expression
• *road,	*street,	*boulevard,	*avenue,	*path,	
*square,	*straat,	*laan,	*weg,	*plein,	*dijk,	
*pad,	*brug,	*park,	*singel

Evaluation
• Precision: 182/205	=	88.8%
• Recall: 182/203	=	89.7%
• F-score: 89.2%



Mapalist +	Google	Maps



Automatically found:	Dreijenseweg
Civilian	reports	seeing	German	tanks	along	the	road	(18	Sept	1944)
• …	Langs de	DREIJENSEWEG	stonden grote Duitse tanks	opgesteld en	er lagen grote stapels voorraden die	

bij het	afwerpen door	de	vliegtuigen in	Duitse handen waren gevallen.	Ik weet nog dat de	Duitse militairen
die	daar rondliepen zichtbaar veel genoegen beleefden aan de	inhoud van	de	manden en	containers.	…

Allied	soldier	describing	the	skirmish	in	his	memoirs	(19	Sept	1944)
• …	Advanced	through	woods	in	area	between	Johannahoeve and	DREIJENSEWEG,	with	Sgt Shepley,	and	

three	others	of	my	company,	I	cannot	recall	their	names;	we	were	held	up	trying	to	cross	a	track..	…

Police	Report:	Mrs.	Jansen	notifies	authorities	about	a	body	(20	August	1945)
• Mejuffrouw Jansen,	wonende AMSTERDAMSEWEG	No	244	(waterleiding)	geeft kennis dat een Engelse

soldaat begraven ligt in	de	berm	van	de	DREIJENSEWEG	juist in	de	bocht voorbij het	huis van	Buuren.	…

Police	Report:	Human	bones	and	British	gear	found	(30	October	1948)
• In	de	tuin van	het	pand DREIJENSEWEG,	bewoond door	de	Gruijter,	is	door	opgraving verschillende

beenderen van	een menselijk lichaam en	resten van	uitrustingsstukken gevonden.	Ook zit	er (gezien de	
verpakking)	nog een lijk in	de	grond.	De	uitrustingsstukken zijn afkomstig van	Engelse …

Police	Report:	Bodies	of	three	British	soldiers	have	been	found	(4	November	1948)
• Door	de	Nederlandse en	Engelse lijkendienst zijn in	de	tuin van	de	Gruijter,	DREIJENSEWEG,	alhier,	drie

lijken van	Engelse militairen opgegraven en	overgebracht naar de	Engelse begraafplaats.



Evernote’s Atlas	function



Texts connected by streets (Gephi)



I	had	the	most	wonderful	dream
Language	Machines	group	project
• explicitly	intended	as	a	mixed	bag	exercise
• question	provided	by	experts	(dream	psychology)

– What	distinguishes	dream	descriptions	from	other	
personal	narratives?

• team:
– Antal	van	den	Bosch,	Maarten	van	Gompel,	Iris	
Hendrickx,	Ali	Hürriyetoglu,	Folgert	Karsdorp,	Florian	
Kunneman,	Louis	Onrust,	Martin	Reynaert	and	Wessel	
Stoop

• (PDF	slides)



A	big	thank you to:

• Language	Machines
– Maarten	van	Gompel,	Iris	Hendrickx,	Ali	
Hürriyetoglu,	Florian	Kunneman,	Louis	Onrust,	
Martin	Reynaert	and	Wessel	Stoop

• HiTiME,	ISHER,	MERIT
– Kalliopi	Zervanou,	Matje	van	de	Camp,	Steve	
Hunt,	Martha	van	den	Hoven,	Marten	Düring

• Tunes	and	Tales
– Folgert	Karsdorp,	Theo	Meder



antal.van.den.bosch@meertens.knaw.nl




