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AUTOMATIZATION is the process observed in learning to tie a 

shoe or recite the alphabet: through repetition or rehearsal, a 

complex structure is thoroughly mastered to the point that using it 

is virtually automatic and requires little conscious monitoring. 

���� Entrenchment 

is virtually automatic and requires little conscious monitoring. 

In CG parlance, a structure undergoes progressive 

ENTRENCHMENT and eventually becomes established as a unit“

(Langacker 2008:16)



HypothesisHypothesisHypothesisHypothesis: 

► Processing demand of a given construction C is a function 

of C‘s degree of entrenchment 

���� Entrenchment and online processing 

TaskTaskTaskTask:

►Measure degrees of entrenchment of constructionsentrenchment of constructionsentrenchment of constructionsentrenchment of constructions



ICE-GB:S1A-001 #030:1:B This this is a dance group which doesnot exclude people 
ICE-GB:S1A-001 #032:1:B I enjoyed the time that I was given to to study and [...]
ICE-GB:S1A-001 #038:1:B and the the opportunity that has arisen through the [...]  
ICE-GB:S1A-001 #039:1:B Uhm the movement language that 's beingdeveloped is [...]

1. Query corpus for target patterns1. Query corpus for target patterns1. Query corpus for target patterns1. Query corpus for target patterns

2. Describe data points2. Describe data points2. Describe data points2. Describe data points

n ~ 1000

addaddaddadd text.typetext.typetext.typetext.type embeddingembeddingembeddingembedding headheadheadhead definiteness.headdefiniteness.headdefiniteness.headdefiniteness.head concreteness.headconcreteness.headconcreteness.headconcreteness.head

ICE.GB:S1A.014#129:1:C DIRECT.CONV CENTER ALL INDEFINITE.HEAD ABSTRACT.HEAD

ICE.GB:S1A.020#290:1:C DIRECT.CONV CENTER ALL INDEFINITE.HEAD ABSTRACT.HEAD

ICE.GB:S1A.037#139:1:B DIRECT.CONV CENTER ALL INDEFINITE.HEAD ABSTRACT.HEAD

ICE.GB:S1A.015#237:1:A DIRECT.CONV CENTER ALL INDEFINITE.HEAD CONCRETE.HEAD

3. Search for patterns in these descriptions3. Search for patterns in these descriptions3. Search for patterns in these descriptions3. Search for patterns in these descriptions

Address:        {FEATURE1, FEATURE2, FEATURE3, ... , FEATUREK}



n ~ 1000

Task 1: Detecting entrenched patterns Task 1: Detecting entrenched patterns Task 1: Detecting entrenched patterns Task 1: Detecting entrenched patterns 

• MethodsMethodsMethodsMethods
• association rule mining ...
• hierarchical configural frequency analysishierarchical configural frequency analysishierarchical configural frequency analysishierarchical configural frequency analysis
• ............

Address:        {FEATURE1, FEATURE2, FEATURE3, ... , FEATUREK}

association rule mining ...
hierarchical configural frequency analysishierarchical configural frequency analysishierarchical configural frequency analysishierarchical configural frequency analysis

• ............

Processing predictions can now be derived from 

network position and degrees of  entrenchment

Task  2:  Structure detected  patterns based on similarity Task  2:  Structure detected  patterns based on similarity Task  2:  Structure detected  patterns based on similarity Task  2:  Structure detected  patterns based on similarity 
(constructional network)(constructional network)(constructional network)(constructional network)

• MethodsMethodsMethodsMethods
• hierarchical agglomerative clusteringhierarchical agglomerative clusteringhierarchical agglomerative clusteringhierarchical agglomerative clustering



Hierarchical configural frequency analysisHierarchical configural frequency analysisHierarchical configural frequency analysisHierarchical configural frequency analysis
e.g. hcfa(cfa)

evaluates complex contingency tables (usual caveats apply)

n ~ 1000

Address:        {FEATURE1, FEATURE2, FEATURE3, ... , FEATUREK}

Search for patterns in these dataSearch for patterns in these dataSearch for patterns in these dataSearch for patterns in these data

e.g. 

•evaluates complex contingency tables (usual caveats apply)

•searches for types , types , types , types , i.e. factor level combinations  that occur  

with above chance frequencies



Configural Frequency Analysis



Configural Frequency Analysis



AttributeAttributeAttributeAttribute ValueValueValueValue

Example: 
English Relative Clause ConstructionsEnglish Relative Clause ConstructionsEnglish Relative Clause ConstructionsEnglish Relative Clause Constructions
2 clausal constituents (1 MC, 1 RC)

medium spokenspokenspokenspoken written

head type lexicallexicallexicallexical pronominal 

unique A presentpresentpresentpresent absent

content head high lowlowlowlow

animacy head animate inanimateinanimateinanimateinanimate

e.g. ICE-GB:S1A-001 #039:1:B  The only thing [ you could do ] is […]

animacy head animate inanimateinanimateinanimateinanimate

definiteness head definitedefinitedefinitedefinite indefinite

SRC type lexical pronominalpronominalpronominalpronominal

relativizer present absentabsentabsentabsent

embedding right centercentercentercenter

� CFA  detects a total of  7 types(Freqobs >sig Freqexp) in the 

data (n = 1000)



NameNameNameName c.s3c.s3c.s3c.s3

Observed FreqObserved FreqObserved FreqObserved Freq 15

Expected FreqExpected FreqExpected FreqExpected Freq 1.1079

Contribution to ChisqContribution to ChisqContribution to ChisqContribution to Chisq 174.1948

ObsObsObsObs----expexpexpexp >

Stats for PatternStats for PatternStats for PatternStats for Pattern

mediummediummediummedium spoken

headheadheadhead typetypetypetype lexical

uniqueuniqueuniqueunique AAAA present

contentcontentcontentcontent headheadheadhead low

animacyanimacyanimacyanimacy headheadheadhead inanimate

definitenessdefinitenessdefinitenessdefiniteness headheadheadhead definite

SRCSRCSRCSRC typetypetypetype pronominal

PatternPatternPatternPattern

ObsObsObsObs----expexpexpexp >

P.adj.binP.adj.binP.adj.binP.adj.bin 4.89E-10

DecDecDecDec ***

QQQQ 0.042

SRCSRCSRCSRC typetypetypetype pronominal

relativizerrelativizerrelativizerrelativizer absent

embeddingembeddingembeddingembedding center



Task 2: Build Constructional  NetworkTask 2: Build Constructional  NetworkTask 2: Build Constructional  NetworkTask 2: Build Constructional  Network

�Relate all detected types  based on similarity 

MethodMethodMethodMethod: hierarchical agglomerative clusteringhierarchical agglomerative clusteringhierarchical agglomerative clusteringhierarchical agglomerative clustering

•similarity: Euclidean distance in n-dimensional space

amalgamation:  nearest neighbor (single linkage)

Deriving processing predictions from Deriving processing predictions from Deriving processing predictions from Deriving processing predictions from 

a similaritya similaritya similaritya similarity----based constructional networkbased constructional networkbased constructional networkbased constructional network

MethodMethodMethodMethod: hierarchical agglomerative clusteringhierarchical agglomerative clusteringhierarchical agglomerative clusteringhierarchical agglomerative clustering

•similarity: Euclidean distance in n-dimensional space

•amalgamation:  nearest neighbor (single linkage)

•output as unrooted tree (e.g. nj(ape) ) 



C.s3: The only thing you could do is is is is is do 
something for money here …

SimilaritySimilaritySimilaritySimilarity----based constructional networkbased constructional networkbased constructional networkbased constructional network



C.s3: The only thing you could do is is is is is do 
something for money here …

SimilaritySimilaritySimilaritySimilarity----based constructional networkbased constructional networkbased constructional networkbased constructional network

Processing predictions can now be derived from 

network position and degrees of  entrenchmentnetwork position and degrees of  entrenchment



mediummediummediummedium spoken

headheadheadhead typetypetypetype lexical

uniqueuniqueuniqueunique AAAA present

contentcontentcontentcontent headheadheadhead unspecifiedunspecifiedunspecifiedunspecified

animacyanimacyanimacyanimacy headheadheadhead inanimate

definitenessdefinitenessdefinitenessdefiniteness headheadheadhead unspecifiedunspecifiedunspecifiedunspecified

SRCSRCSRCSRC typetypetypetype pronominal

relativizerrelativizerrelativizerrelativizer absent

(HierarchicalHierarchicalHierarchicalHierarchical) Configural Frequency Analysis

AttributeAttributeAttributeAttribute ValueValueValueValue

We can look for higher level configurations ( 

~ more schematic constructionsmore schematic constructionsmore schematic constructionsmore schematic constructions) as well...

relativizerrelativizerrelativizerrelativizer absent

embeddingembeddingembeddingembedding center



Hierarchical Configural Frequency Analysis



Hierarchical Configural Frequency Analysis

order



SimilaritySimilaritySimilaritySimilarity----based constructional network w/ higher level typesbased constructional network w/ higher level typesbased constructional network w/ higher level typesbased constructional network w/ higher level types



SimilaritySimilaritySimilaritySimilarity----based constructional network w/ higher level typesbased constructional network w/ higher level typesbased constructional network w/ higher level typesbased constructional network w/ higher level types

Processing predictions can now be derived from 

network position and degrees of  entrenchmentnetwork position and degrees of  entrenchment



Thank you for your attention!

Presentation available from

www.daniel-wiechmann.net


