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Predecessors of BBAW 

• Founded in 1700 (Leibniz) 

• Internationally renowned as Prussian Academy 

of Sciences  

• Among its members were: Kant, Grimm, 

Humboldt, Planck, Einstein… 
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BBAW - today 

• Largest extra universitarian research institute 

with a background in the humanities in the 

region of Berlin 

– members 

– Research departments: around 30 long term projects 

– Organized in Clusters: Centre of language, Centre of 

the Old World 

– Dictionaries (Goethe, DWDS), editions (Marx Engels, 

Kant, Leibniz)… 
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My background 

• Corpus building: Reference corpus of 17-19th 

century German (DTA) 

• Dictionaries of the German language (DWDS) 

• word statistics: collocation extraction 

• Infrastructure: CLARIN-EU 

 

• Websites:  

– www.deutschestextarchiv.de; www.dwds.de,  

http://clarin-d.de 

 

 

 



Corpus linguistics 

• What is a corpus? – a collection of (electronic) data (with 
specific criteria for a specific purpose 

• Data can be written, oral or video 
 

• Corpus linguists 

  compile corpora  

  convert corpora (interoperable format) 

  annotate corpora (e.g. PoS, lemma, syntax, NER …) 

  compute statistics 

 



Corpus linguistics: Why corpora? 

 

 „Any scientific enterprise must be empirical in the sense 
that it has to be supported or falsified on evidence“  

(Kennedy 1998, Introduction to corpus linguistics, p. 8) 

 

  evidence in linguistics? 

 introspection 

 collect data (e.g. via interviews) 

 corpora (authentic data in large quantities) 

 



corpora in the pre-electronic era 

Two early examples:  

 

• Kaeding, Friedrich Wilhelm (1898) 
 collected 11 mill. words (between 1750 und 1890)  

 goal: frequency dictionary of German morphems to 
improve stenography 

 

• Thorndike (1921)  
  4.5 million running words 

  goal: language learning 

 



timeline of (some) corpora 

• 1964: Brown Corpus – 1m tokens 

• 1978: LOB corpus – 1m tokens 

• 1993: British National Corpus ~ 100m tokens 

• In the 2000s: reference corpora of ~ 100m tokens 

in many languages available 

• ~2005: web corpora 

• 2008: google books (~50 billion words - estimate) 

• 2014: several >=10 billion word corpora exist for 

various languages (en, fr, de, jp …) 

 



Early electronic corpora: Brown 

and LOB corpus 

Brown Corpus (Francis, Kucera, 1959 – 1964) - 

American English 

LOB - Lancaster-Oslo/Bergen Corpus (1978) : 

British English 

Both corpora: 

• 1 million words, 200 samples of 5000 words 

• All texts from 1961 

• Why: provide „standard of comparison for 

studies and analyses of present-day english“ 

 



Early electronic corpora: text 

types of Brown and LOB corpus 

 

 



Corpora and Chomsky 

  

Chomsky (1957): „some sentences won‘t occur 

because they are obvious, others because they 

are false, still others because they are impolite“  

Chomsky (1963): ‚although I live in New York is 

more frequent than I live in Dayton, this is not 

relevant for linguistic description of theory‘  

 

(Kennedy 1998, Introduction to corpus linguistics, p. 23) 

 



Corpus size and dictionary size 

corpus token types 

Dürrenmatt (Verdacht) 33.888 6.201 

Brown (US, 1964) 1 Million 50.406 

Limas (D, 1973) 1 Million 98.138 

British Nat. Corp. (1993) 100 million 659.270 

DWDS-Kerncorpus (2003) 100 million 2.134.070 

DWDS-Zeitungskorpus 

(2003) 

1 billion 8.900.000 



concept of collocation in linguistics 

There are many characterizations, no generally 

agreed definition. Some examples: 

 ‘habitually co-occurring lexical items’,  

 ‘recurrent word combination’,  

 ‘repeated word co-occurrences’ or  

 ‘multiword units which have an independent 

existence’ 
 

• Cf. Léon J. 2007. “ Meaning by collocation. The Firthian filiation of Corpus Linguistics 

» Proceedings of ICHoLS X, 10th International Conference on the History of 

Language Sciences, (D. Kibbee ed.), John Benjamins Publishing Company :404-415 



Linguists and collocations 

Firth 
• « The collocation of a word or a ‘piece’ is not to be regarded as mere 

juxtaposition, it is an order of mutual expectancy.» 

 

• « The day-to-day practice of playing language games recognizes customs 

and rules. It follows that a text in such established usage may contain 

sentences such as ‘Don’t be such an ass !’, ‘You silly ass !’, ‘What an ass 

he is !’ In these examples, the word ass is in familiar and habitual company, 

commonly collocated with you silly-, he is a silly-, don’t be such an-. You 

shall know a word by the company it keeps ! One of the meanings of ass 

is its habitual collocation with such other words as those above quoted. » 

 

Lit.: Firth [1957] 1968. « A synopsis of linguistic theory 1930-55 ». 



Linguists and collocations 

• John Sinclair 

– first-generation modern corpus linguist  

– interested in the description of collocations 

– founder of the COBUILD project; chief adviser of 

Collins' Cobuild English Language Dictionary; 

– Acknowledges the importance of information 

technology for dictionary compilation 



Sinclair 

Early Sinclair (1966) 

• Significant collocation is regular collocation 

between two items, such that they co-occur 

more often than their respective frequencies.  

• For example, the word lap is more likely to occur 

in a prepositional phrase in adjunct position, 

than to occur as the subject or object of a 

clause. 
Lit.: Sinclair, John McH. 1966. « Beginning the study of lexis ». In 

memory of J.R. Firth, ed. By C.E. Bazell, J.C. Catford, M.A.K 

Halliday & R.H. Robins, 410-30. London: Longman. 



Linguists and collocations 

Sinclair (1991) 

• "idiom principle": when we speak or write, we 

make use of semi-preconstructed phrases, and 

these account for fluency in speech, with 

grammar being used as a fall-back resource 

when we run out of suitable semi-preconstructed 

phrases.     

• Vs. “open choice principle”, i.e. a slot-filler model 

 
Lit.: John Sinclair (1991). Corpus, concordance, collocation. Oxford : Oxford 

University Press. 1991 



Linguistics and collocations 

• collocations have strong theoretical interests.  

• corpus linguists claim that collocations question 

Chomskyan’s views on language creativity and 

intuition. 

– open choice principle vs. idiom principle 

– Many corpus linguists (Kennedy 1998), Manning and 

Schütze (2002) took up Sinclair’s view to argue that 

the use of high frequencies of preconstructed 

segments give new relevance to the role of memory 

in language learning and production. 
• Lit.: Manning, Christopher D. & Hinrich Schütze. 2002. Foundations of Statistical 

Natural Language Processing. Cambridge, Mass.: The MIT Press. 

 

 



Querying corpora: three generations 

 

 

- 1. Generation: concordances 

- 2. Generation: statistic co-occurences 

- 3. Generation: word sketches („add grammar 

info to statistics“) 
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Statistics and coocurrences 

• Church and Hanks 1989 

• use corpora in order to „measure“ collocations, 

i.e. expectancy of co-occurring words. 

• corpora for their analysis:  

– Untagged corpus: 36 million tokens (1988), 17 million 

(1987) 

– Tagged corpus: 9 million tokens 

 
Lit.: Church and Hanks 1989 [1990]. Word Assocation Norms, MI and 

Lexicography. Computational Linguistics, vol 16, No.1. 

 



Statistics and coocurrences 

• classify words not only on the basis of their 

meanings but also on the basis of their co-

occurrence with other words.  

• The search for increasingly delicate word 

classes is not new, e.g. Firth 1957, Hornby 1930 

(verb patterns) 

• New is: possibility to create large databases and 

perform counting 



Statistics and coocurrences 

• Is doctor and nurse associated in the same way 

than bright eyes or give a hint? 

• How to „measure“ these associations? 

 

• Mutual information (MI): 
– P(A), P(B) = probability for word A, B 

– P(A.B) = joint probability for A,B occurring in the same context  

(e.g. window size of 10 words) 

– Approximation: P(A)~f(A)/N (N=corpus size) 

• MI(A,B) ~ log (N*f(A.B)/ (f(A) * f(B)) 



statistic coocurrences 



statistic coocurrences 



statistic coocurrences 

• Concordance analysis 

is time consuming 

and error prone 

• Save has 777 lines in 

the corpus + the 

inflected forms: 

saved, saves… 

• But: is ‚to save‘ 

salient? Is ‚save the‘ 

salient? 



statistic coocurrences 

Conclusions from Church&Hanks 

 

Statistics improve on concordance: unaided 

human mind is not able to discover all patterns, 

let alone group them by statistical salience 

Corpora of the size of the Brown corpus only 

contain data for ~4000 entries. Which corpus 

size is necessary to cover a normal dictionary? 

 



3rd generation corpus tools 

• Combine syntax and statistics, ie. Extract only 

those combinations that are in an interesting 

grammatical relation, e.g. ADJ-N, V-OBJ. 

• Much larger corpora  

• sketch engine (Kilgarriff 2004) 

 
Lit.: Kilgarriff, Adam / Rychly, Pavel / Smrz, Pavel / Tugwell, David: The 

Sketch Engine. In: Williams, Geoffrey / Vessier, Sandra (edd.). 

Proceedings of the XI Euralex Conference. Lorient: Université de 

Bretagne, 2004, 105-116. 

Website: http://www.sketchengine.co.uk/ 



Very large corpora… 



Sketch engine 

 

• Concordance lines 

• word sketch: a 1 page synthesis of collocations 

and their syntactic relations 

• sketch diff: lists differences in the collocational 

behavior of two words 

• thesaurus: lists all similar words 



Statistics differ in their results: 

example with the verb break 



Sketch engine uses logDice 

Lit.: Rychly, Pavel (2008) A lexicographer-friendly association score. In Sojka, P. & Horák, A.  

(eds.) Proceedings of Second Workshop on Recent Advances in Slavonic Natural Languages 

Processing, RASLAN 2008, 6-9. Brno: Masaryk University. 



Sketch engine: example BNC 



Sketch engine: concordances 



Sketch engine: word sketch 



Sketch engine: v-obj ; drink-pint  



Sketch engine: drink + from 



drink (deeply) + from: serendipity 

principle 



Sketch engine: drink + refl 



Sketch engine: sketch diff 







sketch engine: thesaurus 



sketch engine: example enTenTen 



ententen: concordances 
1.7 million hits for nice 



enTenTen: word sketch 



enTenTen: nice & lovely 



itTenTen - statistics 



itTenTen: wordsketch 



itTenTen: sketch diff 



itTenTen: thesaurus 



To sum up 

 

• Theoretical assumptions for collocations were 

set in the past 80 years (Hornby to Sinclair) 

• Computational power, available corpora => 

detailed investigations for less frequent words 

are possible now 

• For general language: 10 billion words seem 

necessary 
Lit.: Hvelplund Holger; Kilgarriff Adam; Lannoy, Vincent; White, Patrick (2013). 

Augmenting online dictionary entries with corpus data for Search Engine 

Optimisation. Proceedings of eLex 2013, p. 66-75 

 


