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Framework

N

@ research project
"Linguistic Analysis and Collocation Extraction”

2002-2003
Geneva International Academic Network (RUIG-GIAN)
partner World Trade Organization (WTQO)

4 main goal
= automatic extraction of multi-word terminology from texts
= focus on collocations

= improve the working environment of terminologists and
translators
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Outline

N

@ Introduction
= multi-word expressions classification
= collocations - definitions, extraction methods

@ Syntactic-based collocation extraction
= syntactic candidate filtering
= from bigrams to arbitrarily long collocations

4 Integrated system:
= collocation extraction, visualization and validation

@ Collocate discovery using Web search
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Problem

N

According ..X0... the delegate of the European Communities, it

appeared that the measures had been ...?fl.‘.).l.’..t.ﬂq... but they

would only ....9.'.‘.?9.'?.!!1?9.?!‘9..?... later in January 2004.

- collocability/ predictability/ preference
- beyond word level: multi-word expressions
- capture relations between words

- lexicographic/ automatic means
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Multi-Word Expressions

N

@ lexical or syntactical units
@ prevalent in language (as many as single words)

€ rough classification:
= compound words
+ service pack, address book, all of a sudden, in front of
= idioms
. ?e up in arms, have a frog in one's throat, be a fifth wheel, entry into
orce

m collocations

+ massive investment, meet requirement, schedule appointment, depend
on, weapons of mass destruction, numerical system, run through, The
New York Stock Exchange

@ collocations vs. compounds: syntactic flexibility
@ collocations vs. idioms: semantic compositionality
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Collocation. Two Definitions
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# Sinclair, 1991:

"Collocation is the occurrence of two or more words within a
short space of each other in a text"
= general, statistical approach

+ words co-occurring more often than by chance
+ "arbitrary and recurrent word combination" (Benson, 1990)

€ Manning and Schitze, 1999

= 'an expression consisting of two or more words that
correspond to some conventional way of saying things"

= restrictive, linguistic approach

+ "...each word has a particular and roughly stable likelihood of occurring
as argument, or operator, of a given word" (Harris, 1988)
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Collocation Acquisition
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@ lexicography
= The BBI Dictionary of English Word Combinations (Benson et al.,
1986)
= Collins COBUILD English Language Dictionary (Sinclair, 1987)
= Dictionnaire explicatif et combinatoire du fran¢ais contemporain
(Mel'cuk, 1984)
€ automatic extraction

= Sinclair 1991, Choueka et al. 1983, Church and Hanks 1990,
Smadja 1993

m statistical methods:

+ frequency counts, mobile window, independence hypothesis tests (t, c
log-likelihood ratios), information theoretic measures (mutual
information)
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Collocation Extraction
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1. candidate selection

= word expressions (usually pairs) that may constitute
collocations

= usually no/very little syntactic processing

2. candidate ranking
= order according to the collocational strength
= based on words statistics in the corpus
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Syntactic-based Collocation
Extraction
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# candidate selection
= syntactic filter

+ candidate: not any pair of words, but only words in a given
syntactic relation

= collocation patterns:

Adjective - Noun, Noun - [Pred] - Adjective, Noun - Noun, Verb - Prep,
Verb - Prep - Argument, Noun - Prep - Noun, Noun - Noun, Adjective -
Prep - Noun, ..., Subject - Verb, Verb - Object

nuclear weapon, custom administration, rely on, act of war,
share fall, provide supply

@ the (filtered) candidates are passed to the statistical
test
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Advantages

€ no textual proximity limitation

s A proposal for the financing of the variable costs will be made to
the Committee...

= usually, pure statistical methods limit the collocate search space to
a window of 5 words (combinatorial explosion)

@ distinction among different readings

= disambiguation during parsing

= pencher (to lean) vs. se pencher sur une question (to look into an
issue)

@ afford morpho-syntactic variation
= words inflection - base word form (lemmatization)
= inversion - cannonical position

= extraposition - passivization, relativization, topicalization

+ at a cost; of $5 bhillion that; is chiefly being met e; by South Korea and
Japan
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Multi-Word Collocation

Discovery

N

€ most concern is for bigrams (word pairs)
m statistical relevance measures - appropriate for pairs of items only
€ many collocations longer than two lexical items

= round of presidential election, provide a steady supply, financial
service supplier, join the euro system, abolish death penalty

@ identify chains of bigrams that share common terms
= round of election

m presidential election
+ shared word: election
+ multi-word collocation candidate: round of presidential election

@ iteratively linking bigrams -> arbitrarily long collocation
(candidates)
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The System
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® Fips parser (Laenzlinger & Wehrli 1991)

= based on an adaptation of Chomsky's Principles and Parameters
theory

» for English, French
s FipsCo subsystem - syntactic co-occurrences (bigrams)

® log-likelihood ratios test (Dunning 1993)
= collocation score
= ranks bigrams
@ visualization tools:
= concordance
= alignment in parallel corpora (alignment method)

€ collocations validation
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System Architecture

text corpora
(French, English)

A

file selection

y

collocation extraction

Fips parser

two-word

syntactic co-occurrences extraction
collocation score computation

collocations
database

FipsCo

T

visualization multi-word collocation
extraction
concordance || alignement
‘ multi-word
R collocations
collocation -
validation
validated
collocations
database
L____/
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Experimental Results

Corous Size Processing | Processing Bigrams Tri-grams

P Time Speed Extracted Extracted
The 6.20 Mb 7158 s 0.88 Kb/s 161'293 total 58'398 total
Economist |879'013 words 121.5 words/s 106'713 distinct | 55'351 distinct

8.88 Mb \ 1.14 Kb/s 276'932 total 119'852 total

Le Monde | 4.474970 worgs | 793628 185.4 words/s | 182'298 distinct | 113'150 distinct

Bigrams Tri-grams

The Economist | Le Monde The Economist Le Monde

prime minister milliard de franc weapon of mass destruction | ministre de affaire étranger

last year million de franc have impact on Front du salut national

mass destruction premier fois go out of ministre de éducation national

interest rate milliard de dollar pull out of tribunal en grande instance

next year premier ministre make difference to président de conseil général

chief executive Assemblée national rise in to membre de comité central

bin laden Union soviétique move from to membre de bureau politique

poor country million de dollar rise from in réaliser chiffre de affaire

central bank affaire étranger play role in franc de chiffre de affaire

see as fonction public have interest in chiffre de affaire de milliard

Top 10 bigrams ordered by the log-likelithood score, and the 10 most frequent tri-grams extracted

6 May, 2004

Ecole doctorale Iémanique en sciences du langage




6 May, 2004

Aligmment

e 2610)

Display Collacations
Conlestin o \Wall200Mblackbow'T et \DMCAEngishUMFANT <dado doc.
e symibal; LTULIRLDED:201 ; LT LR DEC-2 1 oo

Collocation Filter

Liuguay iaund

| financial supelier
Fzpacilic commitment
dale ol entry
linancial service
Tefer to

first maetng

eniy mito force
commeycaal pressncs
| cepanate cutlom

B

| et
|ep==ip=

wprCN SUBSIDIES AND COUNTERV AILING MEASURES <iie

e

<pfps

l=p=  Minister s recognize, wih respect to dispute setflement pursusnt tothe
on mpg=mentstion of Ardicle Wiof GATT 1984 or Part V of the- Agresment on Subs|
Courieryvaillrg Messurss, the naed for ihe consisiznl resolidion of dizpules arlsn
iumping and courtervsiing duly measures </

o

e

=i

| erwviionmarilal purpose
cutstom admwishation
atap et

wiotk programme
rivulilataral systent

|ep=siee

[redidas en materia de derachos compenas]
| N

<p=y MEDIDAS COMPENSA TORIAS <>
<fi== i

lsp= Lo Minlstroz reconocen, con respecto & |a soluckin de diferancias de cony
joon el dcusrdo relsivo o la Aplicaciin del Articuln Vi del GATT de 1954 0 con la i
Acusrdn sobre Subyenciones v Mediclas CoEutman Rt o g | Hre ]
cuherencia an |8 sokicin de lss diferancias

I=pesip
o S

fepraii

- Edi Detais

Targsl langusgs; O Spanich

| ]

Ryl

Tyentiaioe!

Collocations for Validation

Itksputs Fayz  [satbement

[ sy [solusion de diewencia:

|dispuite sellement

Tope: [Noun Nourihead)

v Eﬂﬂd‘l |Jeglu'nml dey difléends

Semphe conlext Minizters recaanae. wih respect to “* dapule *** eaiiisment pursuant o :]
b Agreement on Implamentstion of Article VI of GATT 1934 of Pany/ of _‘

1 Soia ILaa Miristio: recanccen, con respecio & ls sckicion de dimencian de _:]

oonformidad con el Acuerda relativo & la dpcacitn del Aticulo VI da|

B

¥ Frarch [iisgimmeri des déférends 1esullant d [application de masues anidungng = |

el de mesires compersatores :J

Valdats Selected |

Ecole doctorale Iémanique en sciences du langage



Collocate Discovery using Web

N

Search. Frequency Counts

€ Web corpus: availability, coverage, search tools
€ comparing hits number

collocate candidate | base hits*
widely available 880,000
highly available 245,000
largely available 3,690

frequency suggests the collocate
*Google search engine, 4 May 2004
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Syntactic Approach

N

@ simple frequency counts - noisy

= Same context by chance (e.g., headings, not the same
sentence)

= unwanted category
= NO inflection

€ aim: perform syntactic analysis of snippets
= extract only co-occurrences:
+ syntactically-bound

+ the desired collocate category (co-occurrence type, e.g.
Adjective - Noun)

= afford morpho-syntactic variation
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Method
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@ perform the search with the base word only as query

@ build corpus of Web instances (search result
snippets)

@ syntactic analysis of sentences containing the base
word

@ extract co-occurrences of given type(s)
@ apply statistical collocation test

4 show the ordered list of co-occurrences and display
context (sentence + link)
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Details
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4 Google search engine
= highest number of indexed pages
+ (3 billions -> 4.28 billions)
= API access to search service

# advanced search parameters
= retrieve only pages in a given language (homography)

# Observations:
= French and English only (parser's languages)
= limited access to Google results (key - 1'000 queries/day,
only first 1'000 snippets)

= time expensive:
+ mainly server search time and downloading
+ pre-processing (sentence boundaries)

+ parsing S _
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Results. Evaluation Methods
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€ number of different bigrams and processing time for different
results strata (average for 20 base words)

[ Snippen [ HE ] J] S| "= 160
3 prams 2% | &0 | H5E | 15ES | 203 | Z0EE
Semchtme | 365 | B1E | 3687 | 3701 | 1i43 | 14337
FarsioE time | 229 | 322 | 34084 | 383 | TITE | 915E

€ interesting results even for few snippets (200)

€ evaluation:
= against BBI dictionary
m students solving cloze exercises without/by using the tool
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@ collocates for "civilization"
€ comparison with the BBI dictionary entry

Example. Discussions

Verb-Object Adjective-Noun Orther types
B3I only | spread stamp out savanced
Common | introdizce; crezte. destroy | snclent modern cradie of ~
Our ool | develep early, iounshing. hmman. | ~onse; - smerge ~ extend ~ grow, ~ fall
only new, noble expansion of ~ fall of ~, collapse of ~, founder of ~.,

era of rv, development of ~

€ improvements:

6 May, 2004

= inflection for the base word
= page source (directory category, page ranking)
= Speed up the results retrieval
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Future Work

N

@ corpus-driven investigation of collocations syntactic
and semantic idiosyncrasy

@ discovery of syntactic collocation types
= extracting generic relations (specification, complementation,

)

= compiling a list of interesting syntactic patterns

# evaluation of extraction

= recall measure
#collocations identified/#collocations in corpus

= annotated resources (annotation tool)
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