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II. What is a linguistic corpus?

I. Types of corpora
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What is Quantitative Corpus Linguistics?

� QCL is characterized by the systematic and 
exhaustive analysis of linguistic phenomena 
on the basis of a linguistic corpus.

� typically, QCL-research questions are 
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� typically, QCL-research questions are 
formulated such that conditional frequencies conditional frequencies conditional frequencies conditional frequencies 
constitute the dependent variabledependent variabledependent variabledependent variable

Stefanowitsch (2005)
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� typically, QCL-research questions are 
formulated such that conditional frequencies conditional frequencies conditional frequencies conditional frequencies 
constitute the dependent variabledependent variabledependent variabledependent variable

Stefanowitsch (2005)
e.g. Particle placement

John picked up the book -> SUBJ  V  PRT  DOPRT  DOPRT  DOPRT  DO
John picked the book up -> SUBJ  V  DO  PRTDO  PRTDO  PRTDO  PRT

Condition 1: “heavy” DO
Condition 2: not “heavy “DO



What is a linguistic corpus? 

� A corpus is a …

� collection of spoken or written text

� machine readable
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What is a linguistic corpus? 

� A corpus is a …

� collection of spoken or written text

� machine readable
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� produced in a naturalnaturalnaturalnatural communicative setting
o ecological validity

� representativerepresentativerepresentativerepresentative for a {variety|genre|register}
o all parts of a {variety|genre|register} should be in it

�balancedbalancedbalancedbalanced wrt a {variety|genre|register}
o proportions the parts make up should be mirrored



What types of corpora?

� general vs. specific corporageneral vs. specific corporageneral vs. specific corporageneral vs. specific corpora

� synchronic vs. diachronic corpora

� monolingual vs. parallel corpora

� static vs. dynamic/monitor corpora

� plain vs. annotated (SGML/XML) corpora� plain vs. annotated (SGML/XML) corpora
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• phonologically annotated
• morphologically annotated
• POSPOSPOSPOS----taggedtaggedtaggedtagged
• Syntactically parsed Syntactically parsed Syntactically parsed Syntactically parsed 



From: 
Brown University Standard Corpus of Present-Day American English 
- Brown (1 million words)



From: 
British National Corpus
BNC (100 million words)



From: 
International Corpus of English 
(British Component)
ICE-GB (1 million words)
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Fundamentals in QCL

Frequency lists, Concordances 
and Co-occurrences
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Wiechmann and Wiechmann and Wiechmann and Wiechmann and FuhsFuhsFuhsFuhs (2006) evaluate 10 (2006) evaluate 10 (2006) evaluate 10 (2006) evaluate 10 concordancersconcordancersconcordancersconcordancers

and Co-occurrences



Fundamentals in QCL

Frequency listsFrequency listsFrequency listsFrequency lists, Concordances 
and Co-occurrences
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and Co-occurrences



Fundamentals in QCL
Frequency listsFrequency listsFrequency listsFrequency lists

____________________________________________________
Frequency list (excerpt): BNC written (3112 files ; ~ 90 million words) 
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Fundamentals in QCL
Frequency listsFrequency listsFrequency listsFrequency lists

Word frequency lists are useful for…Word frequency lists are useful for…Word frequency lists are useful for…Word frequency lists are useful for…

- choosing experimental stimuli experimental stimuli experimental stimuli experimental stimuli correctly
-e.g. lexical decision

- corpus comparison corpus comparison corpus comparison corpus comparison 
(-> stop lists)

____________________________________________________
Frequency list (excerpt): BNC written (3112 files ; ~ 90 million words) 

(-> stop lists)
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Fundamentals in QCL

Frequency lists, ConcordancesConcordancesConcordancesConcordances
and Coand Coand Coand Co----occurrencesoccurrencesoccurrencesoccurrences
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and Coand Coand Coand Co----occurrencesoccurrencesoccurrencesoccurrences



Co-occurrences -> Collocations

Collocation Collocation Collocation Collocation 
(lexical associations)
strong versus powerful 
different from versus different than
alphabeticalphabeticalphabeticalphabetic versusversusversusversus alphabeticalalphabeticalalphabeticalalphabetical

LEXISLEXISLEXISLEXIS
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Co-occurrences -> Collocations

Collocation Collocation Collocation Collocation 
(lexical associations)
strong versus powerful 
different from versus different than
alphabeticalphabeticalphabeticalphabetic versusversusversusversus alphabeticalalphabeticalalphabeticalalphabetical

LEXISLEXISLEXISLEXIS
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► Extract all occurrences of target construction from corpus
► Call up concordance



A Concordance Concordance Concordance Concordance of word w is a display display display display of every occurrence every occurrence every occurrence every occurrence of w in 
the corpus together with a user specified contextuser specified contextuser specified contextuser specified context
(KWICKWICKWICKWIC----displaydisplaydisplaydisplay (kkkkey wwwword iiiin ccccontext display))
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L1L1L1L1 search termsearch termsearch termsearch term R1 R1 R1 R1 
This <w AJ0>alphabetical list
An <w AJ0>alphabetical directory
An <w AJ0>alphabetical directory
an <w AJ0>alphabetical list
its <w AJ0>alphabetical list
in <w AJ0>alphabetical order
in <w AJ0>alphabetical order
in <w AJ0>alphabetical order
an <w AJ0>ALPHABETICAL CATALOGUE

felicitous <w AJ0>alphabetical conjunctions

A (partial) concordance of alphabetical

Daniel Wiechmann – FSU Jena

felicitous <w AJ0>alphabetical conjunctions
in <w AJ0>alphabetical order
in <w AJ0>alphabetical order
an <w AJ0>alphabetical dictionary
an <w AJ0>alphabetical sort
the <w AJ0>alphabetical author/title
in <w AJ0>alphabetical artist
in <w AJ0>alphabetical order
in <w AJ0>alphabetical order
an <w AJ0>alphabetical list
in <w AJ0>alphabetical order
in <w AJ0>alphabetical order
by <w AJ0>alphabetical chance
his <w AJ0>alphabetical advice

proper <w AJ0>alphabetical index



Collocate display of alphabetical
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___________________
From Gries (2009)



Collocate display of alphabetic
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___________________
From Gries (2009)



O 11 R1

Fundamentals in QCL
Distinctive collocatesDistinctive collocatesDistinctive collocatesDistinctive collocates

+ alphabetic

- alphabetic

+ order - order

Modified noun

Target word
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C1 N  (Grand Total)

- alphabetic

Frequency signature Frequency signature Frequency signature Frequency signature of a pair = { O11, R1, C1, N }= { O11, R1, C1, N }= { O11, R1, C1, N }= { O11, R1, C1, N }



O 11 O 12

O 22O 21

R1

R2
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- alphabetic

+ order - order

Modified noun

Target word
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O 22O 21 R2

C1 C2 N  (Grand Total)

- alphabetic

Frequency signature Frequency signature Frequency signature Frequency signature of a pair = { O11, R1, C1, N }= { O11, R1, C1, N }= { O11, R1, C1, N }= { O11, R1, C1, N }



R1

R2

Fundamentals in QCL
Distinctive collocates Distinctive collocates Distinctive collocates Distinctive collocates 

+ alphabetic

- alphabetic

+ order - order

Modified noun

Target word

O 11

O 21

E 11

E 21

O 12

O 22

E 12

E 22
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R2

C1 C2 Grand Total

- alphabetic O 21
E 21

O 22
E 22

� Compare observed with expected frequencies via some measure of 
statistical association

���� Identify statistically significant collocatesIdentify statistically significant collocatesIdentify statistically significant collocatesIdentify statistically significant collocates
(Maybe alphabetical and alphabetic modify different types of nouns)



Fundamentals in QCL
CoCoCoCo----occurrencesoccurrencesoccurrencesoccurrences

LEXISLEXISLEXISLEXIS

Collocation Collocation Collocation Collocation 
(lexical associations)
strong versus powerful 
different from versus different than
alphabetic versus alphabetical
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GRAMMARGRAMMARGRAMMARGRAMMAR
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ColligationColligationColligationColligation
(functional associations)

Collocation Collocation Collocation Collocation 
(lexical associations)
strong versus powerful 
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alphabetic versus alphabetical
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GRAMMARGRAMMARGRAMMARGRAMMAR

(functional associations)
e.g. preferred gram. function or POS 
of a word
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GRAMMARGRAMMARGRAMMARGRAMMAR

(functional associations)
e.g. preferred gram. function or POS 
of a word

CollostructionCollostructionCollostructionCollostruction
(associations between word and syn. pattern)
e.g. give in ditransitive construction



QCL – More domains of application
Language comprehension

Corpus-derived predictions about 
human language processing

Bigram informationBigram informationBigram informationBigram informationI.I.I.I. Bigram informationBigram informationBigram informationBigram information
I.I.I.I. Association strength between verbs  Association strength between verbs  Association strength between verbs  Association strength between verbs  

and complementation patterns  and complementation patterns  and complementation patterns  and complementation patterns  
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Associations and probabilistic parsingAssociations and probabilistic parsingAssociations and probabilistic parsingAssociations and probabilistic parsing

Inspector Clouseau suspectedsuspectedsuspectedsuspected [the phantom ]… [the phantom ]… [the phantom ]… [the phantom ]… 

…right away
NP is DO

NP/S local syntactic  ambiguity NP/S local syntactic  ambiguity NP/S local syntactic  ambiguity NP/S local syntactic  ambiguity 

Daniel Wiechmann – FSU Jena

Inspector Clouseau suspectedsuspectedsuspectedsuspected [the phantom ]… [the phantom ]… [the phantom ]… [the phantom ]… 

…was nobody else but …
NP is subject of embedded clause

TIMETIMETIMETIME ttttiiii

SUBJECT Vtrans [ NP ]… … … … 
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Inspector Clouseau suspectedsuspectedsuspectedsuspected [the phantom ]… [the phantom ]… [the phantom ]… [the phantom ]… 

…was nobody else but …
NP is subject of embedded clause

TIMETIMETIMETIME ttttiiii

SUBJECT Vtrans [ NP ]… … … … 

Comprehension processes is influenced by many informational sources
- complexity of syntactic tree
- definiteness of NP
- animacy of NP referent

- SUBCAT preference of V ( = lexical bias)SUBCAT preference of V ( = lexical bias)SUBCAT preference of V ( = lexical bias)SUBCAT preference of V ( = lexical bias)



Approaching the issue Approaching the issue Approaching the issue Approaching the issue 
from a QCL point of viewfrom a QCL point of viewfrom a QCL point of viewfrom a QCL point of view

Task1Task1Task1Task1: Corpus choiceCorpus choiceCorpus choiceCorpus choice
Task 2: Extract all [V NP]Task 2: Extract all [V NP]Task 2: Extract all [V NP]Task 2: Extract all [V NP]----sequences from a corpussequences from a corpussequences from a corpussequences from a corpus
Task 3Task 3Task 3Task 3: Annotate Annotate Annotate Annotate ----> develop data frame> develop data frame> develop data frame> develop data frame
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Task 3Task 3Task 3Task 3: Annotate Annotate Annotate Annotate ----> develop data frame> develop data frame> develop data frame> develop data frame
Task 4: Statistical analysisTask 4: Statistical analysisTask 4: Statistical analysisTask 4: Statistical analysis



Approaching the issue from a QCL point of viewApproaching the issue from a QCL point of viewApproaching the issue from a QCL point of viewApproaching the issue from a QCL point of view

Task1Task1Task1Task1: Corpus choiceCorpus choiceCorpus choiceCorpus choice

BNC ICE-GB
Size 100 million 1 million
POS tagged + +
Parsed - +
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Parsed - +



Task1Task1Task1Task1: Corpus choiceCorpus choiceCorpus choiceCorpus choice

BNC ICE-GB
Size 100 million 1 million
POS tagged + +
Parsed - +
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Parsed - +

Task 2: Extract all [V NP]Task 2: Extract all [V NP]Task 2: Extract all [V NP]Task 2: Extract all [V NP]----sequences from a corpussequences from a corpussequences from a corpussequences from a corpus

This involves the design of a search string (regular regular regular regular 
expressionexpressionexpressionexpression ) that matches all and only those patterns that 
are instances of the target construction



Task 3Task 3Task 3Task 3: Annotate Annotate Annotate Annotate ----> develop data frame> develop data frame> develop data frame> develop data frame

casecasecasecase example.or.corpusIDexample.or.corpusIDexample.or.corpusIDexample.or.corpusID VERB_LEMMAVERB_LEMMAVERB_LEMMAVERB_LEMMA SYNTAXSYNTAXSYNTAXSYNTAX
1 bla1 suspect DO
2 bla2 acknowledge DO
3 bla3 admit S
4 bla4 know S
5 bla5 understand S
6 bla6 discover DO

Approaching the issue from a QCL point of viewApproaching the issue from a QCL point of viewApproaching the issue from a QCL point of viewApproaching the issue from a QCL point of view
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6 bla6 discover DO
7 bla7 announce DO
8 bla8 write S
13 bla13 suggest DO
14 bla14 realize DO
15 bla15 believe S
16 bla16 notice DO
17 bla17 feel S
18 bla18 deny DO
... ... ... ...

4209 bla4209 believe DO



sentential sentential sentential sentential nominal nominal nominal nominal 

���� Task 4: Statistical analysis: Task 4: Statistical analysis: Task 4: Statistical analysis: Task 4: Statistical analysis: 
Measure association strengthMeasure association strengthMeasure association strengthMeasure association strength
Choose test and compute lexical bias towards complementation Choose test and compute lexical bias towards complementation Choose test and compute lexical bias towards complementation Choose test and compute lexical bias towards complementation 
patterns from frequency signatures patterns from frequency signatures patterns from frequency signatures patterns from frequency signatures 

Approaching the issue from a QCL point of viewApproaching the issue from a QCL point of viewApproaching the issue from a QCL point of viewApproaching the issue from a QCL point of view
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+ suspectedsuspectedsuspectedsuspected

- suspectedsuspectedsuspectedsuspected

sentential sentential sentential sentential 
objectobjectobjectobject

O 11 O 12

O 22O 21

R1

R2

C1 C2 Grand Total

E 11 E 12

E 22E 21

nominal nominal nominal nominal 
objectobjectobjectobject



Fundamentals in QCL
StatisticalStatisticalStatisticalStatistical AssociationsAssociationsAssociationsAssociations

1

2

3

4

Fisher Exact pv minimum sensitivity (MS) discounted odds ratio

Bias towards NP complements
Measure: Fisher exact testFisher exact testFisher exact testFisher exact test
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Fundamentals in QCL
StatisticalStatisticalStatisticalStatistical AssociationsAssociationsAssociationsAssociations

1

2

3

4

Fisher Exact pv minimum sensitivity (MS) discounted odds ratio

Bias towards NP complements
Measures: Fisher exact, minimum sensitivity, discounted odds ratiosFisher exact, minimum sensitivity, discounted odds ratiosFisher exact, minimum sensitivity, discounted odds ratiosFisher exact, minimum sensitivity, discounted odds ratios
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Fundamentals in QCL
StatisticalStatisticalStatisticalStatistical AssociationsAssociationsAssociationsAssociations

1

2

3

4

Fisher Exact pv minimum sensitivity (MS) discounted odds ratio

Bias towards NP complements
Measures: Fisher exact, minimum sensitivity, discounted odds ratiosFisher exact, minimum sensitivity, discounted odds ratiosFisher exact, minimum sensitivity, discounted odds ratiosFisher exact, minimum sensitivity, discounted odds ratios
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-3

-2

-1

0

Wiechmann (2008) evaluates 47 measures against eye tracking data.
Regression modeling; Coefficients of determination (R2) vary between .07 and .34 



QCL – Domains of application
Complex StatisticalStatisticalStatisticalStatistical AssociationsAssociationsAssociationsAssociations

Corpus-derived predictions about 
human language processing II

Complex associations Complex associations Complex associations Complex associations I.I.I.I. Complex associations Complex associations Complex associations Complex associations 
(ngrams with n > 2) 
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QCL – Domains of application
Complex StatisticalStatisticalStatisticalStatistical AssociationsAssociationsAssociationsAssociations

Corpus-derived predictions about 
human language processing II

Complex associations Complex associations Complex associations Complex associations I.I.I.I. Complex associations Complex associations Complex associations Complex associations 
(ngrams with n > 2) 
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Hypothesis: 
Processing difficulty Processing difficulty Processing difficulty Processing difficulty of complex construction is a 
function offunction offunction offunction of degree of entrenchment entrenchment entrenchment entrenchment (cognitive 
routinization) of construction type



QCL – Domains of application
Complex StatisticalStatisticalStatisticalStatistical AssociationsAssociationsAssociationsAssociations

Corpus-derived predictions about 
human language processing II

Complex associations Complex associations Complex associations Complex associations I.I.I.I. Complex associations Complex associations Complex associations Complex associations 
(ngrams with n > 2) 
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TASK:TASK:TASK:TASK:
Assessing complex Assessing complex Assessing complex Assessing complex 

associative relationshipsassociative relationshipsassociative relationshipsassociative relationships



Fundamentals in QCL
Data framesData framesData framesData frames

nononono addaddaddadd mediummediummediummedium synR.intsynR.intsynR.intsynR.int fin.RC.type.bifin.RC.type.bifin.RC.type.bifin.RC.type.bi synR.int.bisynR.int.bisynR.int.bisynR.int.bi text.typetext.typetext.typetext.type formalityformalityformalityformality

1179 <ICE.GB:W2A.002#026:1> written do fin.RC Nsubj academic.writing formal

206 <ICE.GB:S1A.087#073:1:A> spoken do fin.RC Nsubj direct.conv informal

292 <ICE.GB:S1B.019#038:1:C> spoken do Nfin.RC Nsubj formal formal

1930 <ICE.GB:W2E.006#004:1> written obl fin.RC Nsubj reportage informal

1482 <ICE.GB:W2B.018#007:1> written obl fin.RC Nsubj
non.academic.tech.

writing formal

1151 <ICE.GB:W1A.015#061:3> written s fin.RC subj non.prof.writing informal
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Let’s have a lookLet’s have a lookLet’s have a lookLet’s have a look

1151 <ICE.GB:W1A.015#061:3> written s fin.RC subj non.prof.writing informal

1499 <ICE.GB:W2B.020#058:1> written a fin.RC subj
non.academic.tech.

writing formal

1198 <ICE.GB:W2A.006#066:1> written a fin.RC subj academic.writing formal

239 <ICE.GB:S1B.002#100:1:A> spoken a fin.RC subj formal formal

1640 <ICE.GB:W2B.039#003:1> written a fin.RC subj
non.academic.tech.

writing formal

1121 <ICE.GB:W1A.009#068:1> written a fin.RC subj non.prof.writing informal



Case:

external syntax
•NP [Det N RC] VP 
•NP VP [ V NP [Det N RC]] 

The man RC[  that John hates ] is actually quite nice.

Fundamentals in QCL
Statistical AnalysisStatistical AnalysisStatistical AnalysisStatistical Analysis

internal syntax
•Subject relative (SRC)
•ObjectDIRECT relative 
(ORC)
•ObjectINDIRECT relatives
•...

•NP VP [ V NP [Det N RC]] 
•...
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Case:

external syntax
•NP [Det N RC] VP 
•NP VP [ V NP [Det N RC]] 

The man RC[  that John hates ] is actually quite nice.

Fundamentals in QCL
Statistical AnalysisStatistical AnalysisStatistical AnalysisStatistical Analysis

internal syntax
•Subject relative (SRC)
•ObjectDIRECT relative 
(ORC)
•ObjectINDIRECT relatives
•...

finiteness
• + finite
• - finite (reduced passive) 
the horse raced past the barn
• - to-infinitival 
the right  thing to do
•...

•NP VP [ V NP [Det N RC]] 
•...
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Case:

external syntax
•NP [Det N RC] VP 
•NP VP [ V NP [Det N RC]] 

SUBJECT

The man RC[  that John hates ] is actually quite nice.

Fundamentals in QCL
Statistical AnalysisStatistical AnalysisStatistical AnalysisStatistical Analysis

OBJECT

+ FINITE
internal syntax
•Subject relative (SRC)
•ObjectDIRECT relative (ORC)
•ObjectINDIRECT relatives
•...

finiteness
• + finite
• - finite (reduced passive) 
- to-infinitival 
•...

•NP VP [ V NP [Det N RC]] 
•...
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external syntax
•NP [Det N RC] VP 
•NP VP [ V NP [Det N RC]] 

SUBJECT

USAGE EVENT

Fundamentals in QCL
Statistical AnalysisStatistical AnalysisStatistical AnalysisStatistical Analysis

OBJECT

+ FINITE
internal syntax
•Subject relative (SRC)
•ObjectDIRECT relative (ORC)
•ObjectINDIRECT relatives
•...

finiteness
• + finite
• - finite (reduced passive) 
- to-infinitival 
•...

•NP VP [ V NP [Det N RC]] 
•...
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Fundamentals in QCL
Statistical AnalysisStatistical AnalysisStatistical AnalysisStatistical Analysis

OBJECT

+ FINITE
internal syntax
•Subject relative (SRC)
•ObjectDIRECT relative (ORC)
•ObjectINDIRECT relatives
•...

finiteness
• + finite
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•...

•NP VP [ V NP [Det N RC]] 
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Configural frequency analysis 
•searches through state space

•evaluates frequencies of all possible patterns
•Identifies patterns that are statistically special



Fundamentals in QCL
Patterns and processing difficultyatterns and processing difficultyatterns and processing difficultyatterns and processing difficulty

o (hierarchical) configural frequency analysis hierarchical) configural frequency analysis hierarchical) configural frequency analysis hierarchical) configural frequency analysis 
((((von Eye and Pena 2004)

oNo functional distinction of variables
oThere are just patterns (configurations of a state space)

Model type fits the conception of language of construction grammarsconstruction grammarsconstruction grammarsconstruction grammars
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o Model type fits the conception of language of construction grammarsconstruction grammarsconstruction grammarsconstruction grammars
(Goldberg 2006)

o Follows ideas in exemplar-/memorymemorymemorymemory----based language processingbased language processingbased language processingbased language processing
(Daelemans & van den Bosch 2005)
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