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Aims 

 Improvement and acceleration of 
quantitative analysis of structured language 
data 

 Customization and evaluation of data 
mining techniques (machine learning in 
particular) in the context of corpus-based 
linguistic studies in the fields of: 

 Diachronic linguistics 

 Corpus-based lexicography 

 Variational linguistics 



Corpus Linguistic Data Mining Plugin 



Text Resources 

• Text Corpora 

– Deutsches Textarchiv 

– Wörterbuch der deutschen Sprache 

– Dictionaries 

– Word profiles and statistics 

– Word correlations (Wordnet) 



Corpus Data Size Annotations 

DWDS Core 
Corpus of the 20th 
century 

balanced over time and 
by text genre 

100M 
tokens 

lemmas, PoS tags, 
metadata 
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ZEIT Corpus 
newspaper articles 
(1946-2014) 

460 M 
tokens 

lemmas, PoS tags, 
metadata 

German Text 
Archive 

balanced over time 
(1600-1900) and by text 
genre 

100M 
tokens 

lemmas, PoS tags, 
metadata 

German Reference 
Corpus 

different text genres 
(1900-2013) 

24B 
tokens 

lemmas, PoS tags, 
metadata 
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Wikipedia Corpus 
article and talk pages 
(2013) 

1B tokens 
lemmas, PoS tags, 
metadata 

Tübingen 
Treebank of 
Written German 

newspaper articles 
(German newspaper 
“taz – die tageszeitung”) 

1.5M 
tokens 

lemmas, PoS tags, 
morphology, syntax, 
coreferences, named 
entities 
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Motivating example: 
Disambiguation / Topic Model 

• Want to identify abstract topics in texts 

• Texts are mixtures of topics 

• Example: 

– Er kletterte die Leiter rauf. (Topic ladder) 

– Er wurde Leiter des Institutes. (Topic boss) 

 



Topic Models for Word Sense 
Induction 

• Given a word, find possible senses 

– Based on co-occurrences 

• Retrieve KWIC lists from text corpora 

– Key word in context 

– Additional meta information  



 



Latent Dirichlet Allocation 

• Generative model 

• Words in texts are random variables 

• Word emmision depends on unobserved 
factors/topics 

 



Gibbs Sampler 

• Idea: 

– For a given word in a document sample topic 

– Topic depends on all other topics but itself 



Integrating External Information 

• Dictionaries 

• Wordnets 

• Historical information 





Document Features 

• Author, time or place 

• Connection to other documents (links) 

• Example: 

– Wedekind, Frank: Die Büchse der Pandora. 
Berlin, [1903]. 

– Ein Bedauern , wie ich es mit Dir fühle , hat mir 
mein eigener Jammer noch nicht abgerungen . Ich 
fühle mich frei wie ein Gott bei dem Gedanken , 
welcher Kreaturen Sklavin Du bist !  

 

 



Dirichlet Multinominal Regression 

• Mimno and McCallum 2012 

• Integration of document features 

• Document topic distribution depending on 
word features 



Word Features 

• Word class 

• Synonyms, Antonyms 

• Semantic relations 

• Example (Kreatur): 

– Synonymgruppe:  Geschöpf, Kreatur, Lebewesen, 
Organismus, Wesen 



Word Features for LDA 

• Petterson et al. 2010 

• Integration of word features 

• Word topic distribution depending on word 
features 



Correlations 

• Word net similarities 

• Co-occurrences 

• N-gram statistics 

 





Improving topic coherence with 
regularized topic models 

• Newman et al. 2011 

• Word topic distribution depending on external 
correlation information of the words 



Word Senses over Time 

• Discretization 

• Modelling as random variable 

• Example (Ampel): 

– Past: Hängelampe 

– Now: Koalition, Nährstoffampel 



Examples 

• Disambiguation for filtering 

• Topic Models over time for word senses 
evolution (Demo) 

• Word correlation in topics and over time 
(Demo) 



Example: Do Borrowings Like Boss 
Replace Indigenous German Words? 



Problem Multiple Senses 

• Leiter has different 
meanings: 

– chief, director 

– ladder 

– conducting medium 

– scale (music) 

 

… referring 
to which 

meaning? 



Boss does not look like replacing 
Vorgesetzter 



Demos 

• Come to the Clarin chair! 

• Ask me! 

• Short demo now. 


