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Collo-Phenomena, Lexicography and AI
– Leveraging Computational Advances for more
Efficient Collocation Candidate Extraction

Phrasalex III, Innsbruck, 12 July 2024

Peter Uhrig, Friedrich-Alexander-Universität Erlangen-Nürnberg
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Collo-Phenomena
Collocation, Collostruction, and the company they keep

16. Juli 2024Philosophische Fakultät und Fachbereich Theologie 2
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technical implementation

• usually as a window-based approach: “The usual measure of proximity is a maximum of four words intervening” 
(Sinclair 1991: 170)

• …that I will not let another year go by without a carnivorous plant in my office, happily eating away on all these 
bugs… (jenniferheller.com)

Collocation Candidate Extraction
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length of list
Collocation Candidate Extraction

Various techniques to reduce the length of the list of 
collocation candidates:

• smaller window size

• Part-of-Speech patterns (“Sketch Grammar”)

• syntactic parsing, e.g. dependency annotation
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Kenneth Ward Church and Patrick Hanks. 
1990. Word Association Norms, Mutual Information, 
and Lexicography. Computational Linguistics, 
16(1):22–29.

Parsed Corpora for Collocation Candidate Extraction
Not a new idea

Patrick Hanks, Erlangen, December 2009
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Parsed Corpora for Collocation Candidate Extraction

Church & Hanks (1990)

Not a new idea
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technical implementation

• usually as a window-based approach: “The usual measure of proximity is a maximum of four words intervening” 
(Sinclair 1991: 170)

• …that I will not let another year go by without a carnivorous plant in my office, happily eating away on all these 
bugs… (jenniferheller.com)

Collocation Candidate Extraction
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Adj + N
Collocation Candidate Extraction
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N + V
Collocation Candidate Extraction
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• substantial differences between parsers 
& parsing schemes

• spaCy is robust and shows good results 
for all types of relations

• log-likelihood works well on all relations, 
but on individual relations, specific 
association measures are better (e.g. 
t-score for ADJ-N, Miconf for V-ADV, …)

(Uhrig et al. 2018)

Influence of Parser & Parsing Scheme
Collocation Candidate Extraction



08,70

06,00

05,00

00,00

07,70

08,90

15
,5

0

00
,3

0

00
,3

0

15
,5

0

16. Juli 2024Philosophische Fakultät und Fachbereich Theologie 11

•gold standard: selected entries from the BBI and OCD2 collocation dictionaries (Bartsch224 set)

•parameters: 20 association measures, 13 corpora, 8 context sizes, 4 frequency thresholds

  (Evert et al. 2017)

Visualizing the interaction of gold standards and extraction parameters
E-View-Alation
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BBI and OCD2
measure for measure

Philosophische Fakultät und Fachbereich Theologie

BBI (Benson et al. 1986)
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Crossmodal Collostructions
Patterns in multimodal communication

16. Juli 2024Philosophische Fakultät und Fachbereich Theologie 14
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Collostructions

Collostructional analysis always starts with a particular construction 
and investigates which lexemes are strongly attracted or repelled by a 
particular slot in the construction (i.e. occur more frequently or less 
frequently than expected); crucially, such ‘slots’ can exist at different 
levels of linguistic structure (for example, the ditransitive construction 
may be said to have four slots corresponding to the subject, the verb, 
and the indirect and direct objects, and the past-tense construction may 
be said to have a slot corresponding to the verb occurring in the past 
tense). Lexemes that are attracted to a particular construction are 
referred to as collexemes of this construction; conversely, a construction 
associated with a particular lexeme may be referred to as a collostruct; 
the combination of a collexeme and a collostruct will be referred to as a 
collostruction. (Stefanowitsch/Gries 2003: 214f)

Peter UhrigLarge-Scale Multimodal Corpus Linguistics 15
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Collostructions

Collostructional analysis always starts with a particular construction 
and investigates which lexemes are strongly attracted or repelled by a 
particular slot in the construction (i.e. occur more frequently or less 
frequently than expected); crucially, such ‘slots’ can exist at different 
levels of linguistic structure (for example, the ditransitive construction 
may be said to have four slots corresponding to the subject, the verb, 
and the indirect and direct objects, and the past-tense construction may 
be said to have a slot corresponding to the verb occurring in the past 
tense). Lexemes that are attracted to a particular construction are 
referred to as collexemes of this construction; conversely, a construction 
associated with a particular lexeme may be referred to as a collostruct; 
the combination of a collexeme and a collostruct will be referred to as a 
collostruction. (Stefanowitsch/Gries 2003: 214f)

Peter UhrigLarge-Scale Multimodal Corpus Linguistics 16

The combination of two arbitrary constructions on 
arbitrary levels of representation that occur 
significantly more frequently together than expected.
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Head moving horizontally only – Interjections
Crossmodal Collostructions

lemma cofreq p-value collostructional 
strength

odds ratio attracted/ rep
elled

no 36254 = 0.001 3.120 1.022 attracted
uh-uh 43 = 0.292 0.535 1.139 attracted
eh 105 = 0.393 0.406 1.043 attracted
yes 28277 < 2.20E-16 64.797 0.881 repelled
oh 21758 < 2.20E-16 52.125 0.879 repelled
okay 20567 < 2.20E-16 48.695 0.879 repelled

hello 2436 < 2.20E-16 39.199 0.726 repelled
hi 4210 < 2.20E-16 36.901 0.787 repelled
yeah 43019 < 2.20E-16 36.512 0.925 repelled
wow 5415 < 2.20E-16 25.073 0.839 repelled
hey 7689 = 8.24E-13 12.084 0.903 repelled
ok 1223 = 1.23E-11 10.911 0.792 repelled
yep 932 = 5.80E-09 8.237 0.795 repelled
please 2288 = 1.77E-07 6.751 0.875 repelled
man 12695 = 2.69E-06 5.571 0.950 repelled
wham 28 = 5.55E-06 5.256 0.410 repelled
ah 609 = 2.32E-05 4.635 0.815 repelled
aw 118 = 0.000 3.626 0.680 repelled
nope 298 = 0.011 1.961 0.846 repelled
bam 139 = 0.019 1.726 0.801 repelled
uh 771 = 0.044 1.360 0.924 repelled
nah 86 = 0.080 1.097 0.822 repelled
amen 185 = 0.082 1.089 0.876 repelled
oops 116 = 0.089 1.049 0.850 repelled
damn 166 = 0.376 0.425 0.964 repelled
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Uh-uh
Crossmodal Collostructions
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Head moving vertically only – Interjections
Crossmodal Collostructions

lemma cofreq p-value collostructional 
strength

odds ratio attracted/ rep
elled

yes 2881 < 2.20E-16 53.555 1.361 attracted
okay 1931 < 2.20E-16 19.985 1.249 attracted
yeah 3430 = 4.88E-07 6.312 1.090 attracted
oh 1829 = 4.73E-06 5.325 1.113 attracted
hi 416 = 5.22E-05 4.283 1.222 attracted
yep 102 = 0.002 2.770 1.369 attracted
ok 128 = 0.003 2.578 1.303 attracted
bam 21 = 0.005 2.310 1.928 attracted
wow 464 = 0.023 1.643 1.101 attracted
eh 13 = 0.030 1.530 1.859 attracted
please 198 = 0.036 1.444 1.144 attracted
hello 232 = 0.059 1.229 1.114 attracted
aw 16 = 0.069 1.158 1.533 attracted
wham 7 = 0.075 1.127 1.969 attracted
man 952 = 0.119 0.925 1.040 attracted
hey 598 = 0.144 0.843 1.046 attracted
nah 10 = 0.147 0.833 1.491 attracted
amen 17 = 0.246 0.610 1.218 attracted
no 2537 = 0.249 0.603 1.014 attracted
nope 26 = 0.300 0.523 1.128 attracted
oops 10 = 0.409 0.388 1.118 attracted
damn 13 = 0.409 0.388 1.098 attracted
ah 50 = 0.428 0.369 1.034 attracted
uh-uh 1 = 0.229 0.640 0.352 repelled
uh 54 = 0.396 0.402 0.953 repelled
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Correct recognition – possible nod before No
Crossmodal Collostructions
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baldonado?!
Crossmodal Collostructions
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Leveraging LLMs for Collocation Dictionaries
Warning: work in progress, very early stages

16. Juli 2024Philosophische Fakultät und Fachbereich Theologie 22
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Prompt: List collocates of the noun "takeover".
Model Response:
Sure, here are some common phrases that use the word "takeover":

1. Hostile takeover: This refers to a type of corporate acquisition where the target company's management resists the 
buyout attempt.

2. Mergers and acquisitions (M&A): Takeover is often used as a synonym for acquisition, which involves one company 
buying another.

3. Corporate takeover: A company gains control over another by acquiring its stock or assets.
4. Asset takeover: One company takes over another company's assets, but not necessarily its liabilities.
5. Leveraged buyout (LBO): A financial transaction in which a company is purchased with a combination of equity and 

significant amounts of borrowed money, structured in such a way that the company's cash flow or assets are used to 
secure and repay the borrowed money.

6. Management buyout (MBO): When a company's existing managers acquire all or part of the business from their 
current owners.

7. Friendly takeover: In this scenario, both parties involved agree on the terms of the sale, and there is no resistance 
from the target company's management.

8. Acquisition bid: An offer made by one company to purchase another.
9. Bidder: The company making an acquisition bid.

10. Target: The company being acquired.

LLM 
Naive approach – Mixtral 8x7B
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Prompt: List the collocations of the word "leg" and group the collocates semantically in the same way as it is done in 
the Oxford Collocations Dictionary for Students of English.
Model Response:
Certainly! Here are some common collocates of the word "leg" organized into semantic groups based on the Oxford 
Collocations Dictionary for Students of English:

1. Parts of the leg: ankle, calf, foot, hip, knee, shin, thigh.
o Examples: She twisted her ankle while running. He has strong calves from years of cycling.

2. Length/height of legs: long, short, slender, spindly, knobbly.
o Examples: She inherited her father's long legs. His short legs made him look even smaller.

3. Leg movements: cross, fold, stretch, swing, kick, jump, limp, march, run, straddle, walk.
o Examples: She crossed her legs at the knee. He folded his arms and legs defensively.

4. Supporting oneself using legs: balance, brace, climb, perch, rest, stand, support.
o Examples: He balanced precariously on one leg. She braced herself against the wall with her hands and feet.

5. Clothing for legs: boot, jeans, pants, skirt, stockings, sock, trouser.
o Examples: She wore black jeans and boots. He put on socks before slipping on his shoes.

6. Conditions related to legs: aching, cramp, injured, lame, numb, paralyzed, painful, restless, sprained, tired.
o Examples: Her legs were aching after the hike. He had a cramp in his calf muscle.

7. Other collocates: break, bruise, cut, limb, stub, twist, wound.
o Examples: She broke her leg skiing last winter. He stubbed his toe on the coffee table.

Better prompt, still naive – Mixtral 8x7B
LLM
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Oxford Collocations Dictionary for Students of 
English, 2nd Edition, CD-ROM



08,70

06,00

05,00

00,00

07,70

08,90

15
,5

0

00
,3

0

00
,3

0

15
,5

0

16. Juli 2024Philosophische Fakultät und Fachbereich Theologie 26

Oxford Collocations Dictionary for Students of 
English, 2nd Edition, CD-ROM
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XML Structure

Oxford Collocations Dictionary for Students of 
English, 2nd Edition, CD-ROM



08,70

06,00

05,00

00,00

07,70

08,90

15
,5

0

00
,3

0

00
,3

0

15
,5

0

16. Juli 2024Philosophische Fakultät und Fachbereich Theologie 28

Instructions to ChatGPT, first round
Extracting the Data
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Base model: Meta Llama3 8B

Three approaches:

• Low-Rank Adapter (LoRA)

• full fine tune with sample packing

• full fine tune without sample packing

Special thanks to Sebastian Wind, Thomas Zeiser, and the National High Performance Computing Centre at FAU, as 
well as the Competence Network for Scientific High Performance Computing in Bavaria.

Fine-Tuning LLMs
Not extracting the Data
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[

  {

    "instruction": "Write an OCD2 dictionary entry for the given word.",

    "input": "abashed, adj.",

    "output": "<entry id=\"abashed_adj_e\" guid=\"000000008\"><h id=\"abashed_adj_1\">abashed</h><p 
p=\"adj\"/><z_p> adj.</z_p><sl-g sl=\"verbs\"><z_title>verbs </z_title><sb-g sb=\"a\"><z_sb-g><img 
src=\"bullet.png\"/></z_sb-g><cl idx=\"na\" parent=\"verbs\">be</cl><z_cl>,</z_cl><z> </z><cl idx=\"na\" 
parent=\"verbs\">look</cl></sb-g></sl-g><sl-g sl=\"adv\"><z_title>adverb </z_title><sb-g sb=\"b\"><z_sb-g><img 
src=\"bullet.png\"/></z_sb-g><cl parent=\"adv\" idx=\"n\">a little</cl><z_cl>,</z_cl><z> </z><cl 
parent=\"adv\">slightly</cl><z_cl>,</z_cl><z> </z><cl>etc.</cl></sb-g><sb-g sb=\"c\"><z_sb-g><img 
src=\"bullet.png\"/></z_sb-g><cl parent=\"adv\">suitably</cl><x>He glanced at Juliet accusingly and she looked suitably 
~.</x></sb-g></sl-g></entry>"

  },

Fine-Tuning Dataset
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<entry id="addict_n_e" guid="000000161"><h 
id="addict_n_1">addict</h><infl><inflection>addict</inflection><inflection>addicts</inflection></infl><p p="n"/><z_p> 
noun</z_p><sl-g sl="adj"><z_title>adjective </z_title><sb-g sb="a"><z_sb-g><img src="bullet.png"/></z_sb-g><cl 
parent="adj">hard</cl><x>It is difficult to persuade hard drug ~s to seek help.</x></sb-g><sb-g sb="b"><z_sb-g><img 
src="bullet.png"/></z_sb-g><cl parent="adj">drug</cl><z_cl>,</z_cl><z> </z><cl 
parent="adj">heroin</cl><z_cl>,</z_cl><z> </z><cl parent="adj">opiate</cl><z_cl>,</z_cl><z> </z><cl 
parent="adj">painkiller</cl><z_cl>,</z_cl><z> </z><cl parent="adj">smack</cl><z> (</z><g 
g="espam"/><z_g><it>esp. AmE</it></z_g><z>)</z><z_cl>,</z_cl><z> </z><cl 
parent="adj">street</cl><z_cl>,</z_cl><z> </z><cl parent="adj">substance</cl></sb-g><sb-g sb="b"><z_sb-g><img 
src="bullet.png"/></z_sb-g><cl parent="adj">alcohol</cl><z_cl>,</z_cl><z> </z><cl 
parent="adj">cocaine</cl><z_cl>,</z_cl><z> </z><cl parent="adj">gambling</cl><z_cl>,</z_cl><z> </z><cl 
parent="adj">marijuana</cl><z_cl>,</z_cl><z> </z><cl parent="adj">nicotine</cl><z_cl>,</z_cl><z> </z><cl 
parent="adj">porn</cl><z> (</z><r>informal</r><z>)</z><z_cl>,</z_cl><z> </z><cl 
parent="adj">pornography</cl><z_cl>,</z_cl><z> </z><cl>etc.</cl></sb-g

First attempt
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https://bdlweb.phil.uni-erlangen.de/pgu/ocd2
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LLMs as Lexicographers?
some concluding remarks
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• Are we using LLMs for the wrong tasks?

some concluding remarks
LLMs as Lexicographers?
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Prompt: Give me the 10 most likely words in the slot masked with **** in the following sentence: "I **** 
forgot to take my pills." Just the words, no other commentary.
Response: Here are the 10 most likely words:

1. just
2. almost
3. nearly
4. totally
5. completely
6. partially
7. momentarily
8. briefly
9. simply
10. plain

Eliciting language information from LLMs
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• Are we using LLMs for the wrong tasks?

• LLMs can be fine-tuned to learn the structure of specialized dictionary entries

• The fully fine-tuned LLMs were better at producing the right structure than the right content (but LoRA issues)

• The generated entries show remarkable idiosyncrasies (e.g. the markers of variety)

• Intuitively, the generated entries look worse than the lists extracted with the optimized methods discussed above, 
but…

some concluding remarks
LLMs as Lexicographers?
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• Are we using LLMs for the wrong tasks?

• LLMs can be fine-tuned to learn the structure of specialized dictionary entries

• The fully fine-tuned LLMs were better at producing the right structure than the right content (but LoRA issues)

• The generated entries show remarkable idiosyncrasies (e.g. the markers of variety)

• Intuitively, the generated entries look worse than the lists extracted with the optimized methods discussed above, 
but…

some concluding remarks
LLMs as Lexicographers?
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Thank you!
peter.uhrig@fau.de


