
  

APPROACHES TO LEXICAL COMBINATORICS

Specialized Lexical Combinations:
Should they be described as Collocations
or in Terms of Selectional Restrictions?

Marie-ClaudeL’HOMME andClaudineBERTRAND,
Montréal,Canada

Abstract
This paperis an attemptto show that specializedlexical combinations(word groupsusedin special
languages)– even thoughthey sharesomesimilaritieswith collocations(word groupsusedin general
language)– do not behave exactly like them.Thus,they shouldnot bedescribedusingtheapparatuses
lexicographersusually resort to. We will demonstratethat, in most specializedlexical combinations,
co-occurrentscancombinewith small or large groupsof terminologicalunitsandthat thesetermscan
easilybe groupedwithin larger semanticclasses.This demonstrationis basedon a studyconductedat
theUniversityof Montreal[Bertrand1999].

1 Introduction

Many terminologistsandother lexicographershave beeninterestedin describingword com-
binationsin speciallanguages[Bergenholtz& Tarp1995,Cohen1986,Heid 1994,L’Homme
1995;ThoironetBiron etBéjoint1989].Combinationswhichhaveattractedtheir interestcom-
prisetwo lexemesthatareboundto oneanother:constraintsrelatedto conventionsestablished
within a givensubjectfield makeslexeme1preferthecompany of lexeme2 ratherthanthatof
otherlexemes.Examplesof specializedlexical combinationsfoundin theliteratureareprovided
in (1):

(1) créerunfichier: *établir un fichier [Heid & Freibott1991]
administrer un médicament:*donnerunmédicament[Laporteet L’Homme1997]

Typically, lexeme1 is a term (definedasthe keyword), a unit with specialreferencewithin a
specializedsubjectfield. In (1), for example,thetermsarefichier (file) andmédicament(drug,
medecine). Theotherlexemeis oftenreferredto astheco-occurrent. In (1), theco-occurrents
arecréer (create) andadministrer (administer). The examplesalsoshow that terms,suchas
fichier andmédicament, arepreferablyusedwith créer andadministrer (in computerscience
andmedicalscience)ratherthanétablir or donnerwhich couldbeconsideredassynonymsor
nearsynonyms.

Specialistshaveoftencalledthesecombinationscollocations, adesignationborrowedfromgen-
erallexicography. Somehaveevenuseddescriptiveapparatusesdevelopedfor generallanguage
combinations(e.g.Cohen1986hasdescribedcombinationsusedin thefield of stockexchange
in termsof lexical functionsdevelopedby Mel’ čuk etal. [1984,1988,1992,1995]).
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However, it hasnot yet beenproventhatspecializedlexical combinationsbehave like general
languagecollocations.As will be discussedbelow, somestudieshave underlinedthediscrep-
anciesbetweenthe word groupsthat have attractedthe interestof lexicographersand termi-
nologists.We will demonstratethatspecializedlexical combinationscannottruly bedescribed
asprototypicalcollocations,sincemany lexemesdefinedasco-occurrentscancombinewith
groupsof semantically-relatedterms.For example,in medicine,administrer (administer) com-
bineswith médicament(drug) (see(1)), but it alsoco-occurswith otherterms(e.g.réserpine,
morphine). Similarly, in aeronautics,piloter (pilot) cancombinewith aéronef(aircraft)but also
with avion(airplane)andhydravion(seaplane).

(2) administrer unmédicament
administrer dela morphine
administrer dela réserpine

piloter un aéronef
piloter un avion
piloter un hydravion

Our demonstrationis basedon a study conductedby Bertrand[1999] that will be described
further. First, we will discusssomecommonfeaturessharedby generalandspecializedword
combinationsthatcanexplain why somespecialistshave envisagedthemasword groupswith
identicalbehavior. For clarity, generalcombinationswill bereferredto ascollocations; special-
izedcombinationsasspecializedlexical combinationsor SLCs.

2 Collocations and specialized lexical combinations:
similarities

Specialistsusually agreeon the fact that both collocationsand SLCs conform to a conven-
tional usagewithin a community. [Mel’ čuk et al. 1995] 1 mentionthatcollocationscannotbe
accountedfor in termsof regularsyntacticor semanticrules.Bergenholtz& Tarp[1995] men-
tion thatspeciallanguageuserswith insufficient linguistic knowledgewill not beableto know
whethera givenword combinationis correctin a particularfield (e.g.in thefield of molecular
biology, whichsequenceamongthefollowing is correct:to cut a gene, to cut out a gene, to cut
off a gene, to breaka gene?).

Collocationsare conventionalwithin a given linguistic community; SLCs are conventional
within agroupof specialists.Learnersof a languageor aspeciallanguagemustacquirethemas
suchsincethey areunpredictable.This "unpredictability"justifiestheir insertionin a reference
tool.

Theseconsiderationshave led to thecompilationof generallanguagedictionarieson colloca-
tions[Bensonet al. 1986],generallanguagedictionariesincludingcollocations[Mel’ čuk et al.
1984,1988,1992],andspecializedlanguagedictionarieson SLCs[Cohen1986:dictionaryon
thestockexchange].
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Basedon this commonfeature,somespecialistshave taken for grantedthat collocationsand
SLCs behave the sameway and could be describedusing similar descriptive models.Co-
occurrentsare simply listed underan entry definedas a terminologicalunit. The listing is
sometimesfurther refinedwith a semanticclassificationof co-occurrents.Table1 shows part
of anentryextractedfrom Cohen[1986].

PRODUCTIVITÉ (productivity)
Semantic category of co-occurrents co-occurrents
DÉBUT (beginning) décollage, redresser
CROISSANCE(growth) amélioration,accroître, élever
INDÉTERMINÉS(indeterminate) évolution,évoluer
DÉCLIN (decline) baisser, baisse, basse
FIN (end) nonefor productivité
AUTRES(others) avoir, enregistrer

Table1: Part of anentryextractedfrom Cohen[1986]

3 Co-occurrents combining with semantically related terms:
previous studies

Beyond this apparentsimilarity, studieshave shown that collocationsand SLCs behave dif-
ferently. Several authorshave notedthat co-occurrentsin SLCs can combinewith small or
largegroupsof terminologicalunits[Heid 1994;L’Homme1995,1997,1998;Meyer& Mack-
intosh 1994,1996]. Martin [1992] introducedthe notion of "concept-bound"collocationsin
specializedlanguages(or sublanguages).Accordingto theauthor, modifying concepts(i.e. co-
occurrents)areoften conditionedby somesort of "definitional knowledge"held by the head
(i.e. terms)andarenotstrictly dictatedby usage.

Heid [1994], in astudyon thedictionarycompiledby Cohen[1986],notedthattermsdenoting
an"increase"or a"decrease"(e.g.hausse, baisse, mouvement,progression,recul,repli, reprise)
havesimilarverbalco-occurrentsasshown in Table2.

Meaning conveyed by
terminologicalunits

Terminological units
sharing common
semanticfeatures

Verbalco-occurrents

"increase" hausse, mouvement,
progression,reprise

s’amplifier, s’accélérer,
s’accentuer

"decrease" baisse,recul,repli ralentir, limiter, freiner

Table2: Commonverbalco-occurrentssharedby terminologicalunits(cf. [Heid 1994,quoted
in Bertrand1999])

Heid [1994] suggeststhatSLCscanbeclassifiedinto two differentcategories:lexical colloca-
tions(groupsin whichtheco-occurrentcombineswith asingleterminologicalunit) andconcep-
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tual collocations(SLCsin which theco-occurrentcombineswith severalterminologicalunits).
However, theauthordoesnotgiveanapproximationof theimportanceof thephenomenon.

L’Homme[1998]conductedresearchonspecializedlexical combinationsandthestudyevolved
into a model for the descriptionof specializedverbsin the field of computing2. Verbswere
selectedif a specialmeaningcould be identified within the field of computing(e.g. install:
install anoperatingsystem;run: run a programona computer) 3.

This study demonstratedthat verbscombinewith several terminologicalunits that sharese-
manticproperties.In fact, all the verbsdescribed(over 200 Frenchverbsandapproximately
100 Englishverbs)show this property. The examplesin (3) illustratethis observation: install
combineswith operatingsystem,Windows,package, Word, surfer, termsthatdenotea"pieceof
software".

(3) Oncetheoperatingsystemis installed,youcaninstall thedrivers.
Users install Windows98on their portablecomputers.
Thispackagecannotbeinstalledon 80486computers.
Youcaninstall Word onyour computerfromthis CD-ROM.
Thisroutinewill assistyouin installing yourwebsurfer.

Theresearchconductedby L’Hommeshows thattheregroupingof terminologicalunitswithin
semanticclassesprovidesa basisfor a descriptionof verbalanddeverbalco-occurrentsand
confirmstheobservationmadeby Martin [1992] citedabove. Theotherco-occurrents(adjec-
tivesandothersnouns)have not yet beendescribed.Furthermore,themodeltakesfor granted
that co-occurrentscombinewith classesof terms:this propertyhasnot beenexploredwith a
largecorpus.

In astudyongenerallanguagecollocations,Mel’ čuk& Wanner[1996]arguethatthereappears
to bea correlationbetweenthemeaningof a lexemeandits restrictedco-occurrence;lexemes
with commoncollocatessharesemanticfeatures.TheauthorsstudiedGermancollocationsthat
comprisekeywordsthatdenoteanemotion(e.g.Achtung: respect;Hass: hatred; Mitleid: com-
passion) in orderto find out theextentto which this is trueandif so,to developamoreefficient
descriptivemodelto beimplementedin dictionaries.Theconclusionis asfollows:

The treatmentof lexical dataasoutlinedabove shows thatsignificantcorrelations
betweenrestrictedlexical co-occurrenceandsemanticfeaturesexist, andthey al-
low for reasonablegeneralizations.At thesametime, thecorrelationsarefar from
absolute:idiosyncrasiesin collocationsaboundandsimply have to belisted
[Mel’ čuk& Wanner1996:211].

Hence,accordingto theseobservations,thegeneralizationof keywordswithin largergroupsof
semanticclassesappearspossible,but cannotbe systematicallyappliedin generallanguage.
A typical collocationis semi-compositional:thekeyword will combineuniquelywith a given
co-occurrent,whosemeaningis alteredwithin thatspecificcombination.
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4 A corpus-based study

As wasshown in theprevioussection,thegeneralizationof specializedco-occurrentsasparts
of a seriesof terminologicalunitspertainingto thesamesubjectfield seemshighly productive.
This is hardlysurprisingsince,in agivenfield, many termssharecommonsemanticproperties.
For instance,in thefield of medicine,a terminologistwill list thenamesof differentdiseases;
it is very likely thatthesetermswill sharemany differentco-occurrents.On theotherhand,the
generalizationcannotbeappliedassystematicallyto generallanguagecollocations.

Even if several authorsbelieve that SLCscanbe describedin termsof semanticclasses,this
propertyhasnot beenexploredusingdifferenttypesof corpora.Heid [1994] observedtheco-
occurrentslistedin areferencework.L’Homme[1998]hastakenthispropertyfor grantedwhen
describingspecializedverbs.Thework describedin this sectionaddressesthis issue.

Usingtextsrelatedto two fieldsof knowledge,namelyaeronauticsandphilosophy, weextracted
Frenchspecializedlexicalcombinationsin ordertomeasuretheextenttowhichsemanticclasses
in SLCscouldbeobserved.Thesubjectfieldswerechosenin orderto determineif differences
couldbefoundbetweentechnicaltextsandtextsrelatingto thehumanities.Usingthedistinction
madeby Heid [1994]quotedabove,westudiedtheproportionof lexical collocations(in which
a co-occurrentwith a givenmeaningcombineswith a singleterm)andconceptualcollocations
(in whichaco-occurrentwith a givenmeaningselectsgroupsof terms)in bothsubjectfields.

Weextractedapproximately6000SLCs(verb+ noun(term),adjective+ noun(term),andnoun
+ noun(term)) from specializedtexts. As a startingpoint, we choseterminologicalunits that
pertainto differentsemanticclasses.Table3 showsthetermsselectedfrom eachfield of knowl-
edge.Examplesof SLCsextractedat this level areprovidedin Table4.

Field Terminological unit Semantic class
aéronef(aircraft) flying machine
aéroport(airport) installation

Aeronautics piste(runway) circulationinstallation
vitesse(speed) measuringunit
vol (flight) activity
amour(love) disposition
beauté(beauty) property

Philosophy connaissance(knowledge) moralentity
être(being) abstractentity
vérité(truth) principle

Table3: Selectedtermsandtheir semanticclass

WethenextractedtheSLCsin whichthesetermsappearedfrom runningtext. Theco-occurrents
foundin theseSLCswerethenusedto find new SLCs: we selected15 differentco-occurrents
for eachterm(5 co-occurrentspergrammaticalcategory).At this level, co-occurrentswerese-
lectedaccordingto their frequency in thecorpus.In addition,if two co-occurrentsweresynony-
mous,weexcludedone.Finally, if averbandits nominalization(e.g.exploiterandexploitation)
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Selected term Pattern of SLC Co-occurrent Frequency
Aéronef(aircraft) V + T autoriser(authorize) 29
Aéronef V+ T exploiter (exploit) 42
Aéronef N + T contrôle(control) 2
Amour (love) V + T unifier (unify) 2
Beauté(beauty) T + V donner(give) 7
Être(being) V + T saisir(grasp) 35

Table4: SLCswith selectedtermsextractedfrom thecorpus

werebothextractedaspotentialco-occurrentsof a giventerm,we would excludeoneof them.
Table5 givesexamplesof thenew combinationsfoundduringthis phase.

Selected term Co-occurrent New terms Frequency
Aéronef décoller(takeoff) aéronef(aircraft) 19

avion (airplane) 7
hydravion (seaplane) 3
vol (flight) 2

Être saisir(grasp) être(being) 30
esprit(mind) 12
âme(soul) 10
moi (self) 5

Table5: Selectionof new SLCs

Finally, weexaminedthecombinationin orderto determine:1) if theco-occurrentswith agiven
meaningcombinedwith severaldifferentterms;2) if a co-occurrentcombinedwith a seriesof
differentterms,did thetermssharesemanticfeatures?Figure1 showsthestepsof thestudy.

We observed that, in 86 % of the SLCs studied,the co-occurrentscould be found in other
combinations.Moreover, all the termsfound in theseSLCs belongedto the samesemantic
class.In otherwords,86% of thecombinationswereconceptualcollocations.Surprisingly, the
proportionis thesamein bothfieldsof knowledge.Theremainingcombinations(14 %) were
SLCsin which a singletermwasfoundfor a givenco-occurrent.However, it is likely that the
proportionof true"lexical collocations"couldhave beenreducedif theobservationshadbeen
madeona largercorpus.Table(6) presentsasummaryof theresultsobtainedfor thecorpuson
aeronautics;Table(7) showstheresultsfor thephilosophycorpus.

Eventhoughthegeneralizationof keywordsasgroupsof termsseemsto behighly productive
asshown by theresultsobtainedby thisstudy, it shouldbepointedout thatit cannotbeapplied
systematically. LaporteandL’Homme[1997]observedthatsomeco-occurrentscombinewith a
genericterm(e.g.dangereux – dangerous– in médicamentdangereux – dangerousmedicine),
but notwith hyponyms(dangereuxdoesnotcombinewith aspirine – aspirin – or réserpine–
reserpine– *aspirinedangereuse, * réserpinedangereuse).
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Selectionof preliminarykey-
words

e.g.aéronef

�

Extraction of lexical combi-
nationsin which the prelim-
inary keywordsareused

e.g.aéronefdécolle

exploiterun aéronef
exploitationd’un aéronef

�

Selection of co-occurrents
and new extraction of com-
binations with the selected
co-occurrents

e.g.aviondécolle

giraviondécolle
�

Studyof theextractedcombi-
nations

Figure1: Stepsof thestudy

Grammaticalcategory % of specialized Conceptual Lexical collocations
of co-occurrent lexical combinations collocations
Verb 35 % (195) 88 % (170) 12% (25)
Noun 26 % (145) 81 % (116) 19% (29)
Adjective 39 % (220) 90 % (198) 10% (12)

Table6: Distributionof conceptualandlexical collocationsin theaeronauticscorpus

It is also worth underlining that, even though a co-occurrentcan combine with several
semantically-relatedterms,a specificterm will be usedmore frequentlyin specializedtexts
(at leastof technicalnature).For example,in theaeronauticsfield, theverbexploiter (operate)
cancombinewith thefollowing terms:avion(airplane), aéronef(aircraft) andgiravion(rotor-
craft). However, specialistswill useaéronefmuchmorefrequentlyin this combination.These
observationsareillustratedin Table(8).Ontheotherhand,thelexical preferencesarenoteasily
noticeablein the philosophycorpus,whereasthe co-occurrentscanbe found in a far broader
spectrumof language,makingtheterminologicallexicalizationlessevident.

5 Conclusion

Thestudydescribedin section4 confirmsthatconceptualcollocationsarehighly productive in
specializedlanguages.A givenco-occurrentselectsagroupof termswhichbelongto asemantic
class.Thus,specializedlexical combinationscannotbedefinedastruecollocationswhichcom-
prisetwo lexemesthatcombineto form a uniquecombinationwith a specificmeaning.On the
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Grammaticalcategory % of specialized Conceptual Lexical collocations
of co-occurrent lexical combinations collocations
Verb 24 % (232) 88 % (204) 12 % (28)
Noun 28 % (280) 90 % (252) 10 % (28)
Adjective 48 % (450) 96 % (431) 4 % (19)

Table7: Distributionof conceptualandlexical collocationsin thephilosophycorpus

co-occurrent terminological units frequency
exploiter (exploit) aéronef(aircraft) 42

avion (airplane) 2
giravion (rotorcraft) 2

Table8: Frequency of termswith theverbexploiter [Bertrand1999]

otherhand,SLCsarebestdescribedin termsof freelexical co-occurrencethanrestrictedlexi-
cal co-occurrenceif oneadmitsthatthe"freedom"is limited to theboundariesof a specialized
subjectfield.

TypicalSLCsdescribedin referencetoolsshouldtake this propertyinto accountanddefinethe
selectionalrestrictionsof co-occurrentsratherthanproviding simplelistingsof co-occurrents.
Thisfeatureis difficult to accountfor in paperdictionaries,but canbeimplementedin anelegant
fashionin computerizedreferencetools.

However, it seemshazardousto over-generalizeandattributethesepropertiesto all collocations
andall SCLs.It appearsthat it is possibleto generalizeaboutsomecollocationsbut not to do
sosystematically. Also, even thoughit appearsthatmostSLCscanbe accountedfor in terms
of selectionalrestrictions,somemaystill have to belistedasuniquecombinationsin reference
tools.

Notes
1Rien dansle sémantismeou encoredansla syntaxe ne force ce choix [. . . ] [Mel’ čuk et al. 1995:

126]

2Thedescriptive modelwaslaterextendedto verbalnominalizations(e.g.installation,copy, format-
ting) [L’Hommeet Gemme1997]

3Thecriteriaonwhich theselectionreliesaredevelopedin L’Homme[1998]
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