
  

EXTRACTION OF TERMINOLOGICALLY RELEVANT MULTIWORD EXPRESSIONS

Extracting Phraseology
for Content Analysisand DocumentRetrieval

ThierryFONTENELLE,Hobscheid,Luxembourg

Abstract
This paper1 describesa programwhich identifiesthetopic of a text by extractingthemostrelevantkey
wordsandphraseologicalsequences.Thevariousfactorstakeninto accountto generatethis list of terms
andexpressionsaredescribed(frequency of occurrence,classificationasa function of the numberof
elements,processingof abbreviations,useof customisablestop lists.. . ). The outputcanthenbe used
by powerful searchenginesto retrieve topic-relatedtexts which arebelievedto displaya high degreeof
repetitivity, anessentialcriterionfor building translationmemorydatabases.

1 Intr oduction

The growth of the Internetandtheavailability of informationin unprecedentedquantitiesac-
countfor mostof therecentefforts to developefficient methodsfor retrieving informationand
sorting the wheatfrom the chaff. Locating a given documentor a text dealingwith a given
topic on thebasisof oneor two keywordsis oftenakin to looking for a needlein a haystack,
especiallywhenmassesof datahave to bebrowsedandexamined.

InformationRetrieval (IR) no longerneedsto be explainedbecausenearlyeveryonenow has
beenconfrontedto theinfuriatingandoftenvainsearchfor adocumentor awebsiteoneknows
shouldprovide ananswerto a particularproblem.IR researchersregularly comeup with new
suggestionsandmethodsto enableusersto refinetheir requestsandmany searchenginesnow
incorporatelinguistic knowledgewhich make it possibleto retrieve documentsevenif they do
not exactly matchtheusers’requests(Grefenstette1998).Applying morphologicalanalysisto
reduceatext to non-inflectedlemmaformsis probablythemostwidely usedtechniquecurrently
in usein IR. Resortingto synonym dictionariesandto thesauriin orderto castthe net wider
andlocatedocumentswhich do not includea verbatimreferenceto the conceptexpressedin
the queryis alsoconsideredto provide betterresults.The main problemis that the linguistic
resourceswhicharerequiredto improveIR (morphologicalanalyzers,lexiconsof relatedterms,
concepthierarchies,etc)areusuallynot availablewhenonestartsdealingwith texts written in
languagesother than English (althoughthe situationmight changewith the advent of large
semanticlexiconssuchasthe(Euro)WordNetfamilies(Vossen1998)).

In this paper, we intendto show how simpletechniquescanbedevelopedin orderto identify
the contentof a given text andretrieve relatedtexts, an importanttaskin translationservices
in which the useof translationmemoriesis becomingthe rule ratherthanthe exception.We
will show in particularhow significanttermsandabbreviationscanbe extractedwith a view
to bringingout thecontentsof thedocumentandidentifying relatedtexts which sharethekey
termswith thesourcedocument.
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2 Translation memory technology

Thepurposeof thissectionis not to describethedetailsof translationmemorytechnology. Suf-
ficeit to sayherethatthebasicprinciplewhichunderliestheuseof this fairly recenttechnology
is to reusewhathasalreadybeentranslatedin orderto avoid duplicatingefforts. In a nutshell,
a translationmemorysystemis a systemwhich dynamicallybuilds a databasethat remembers
what hasbeentranslatedandstoressourceandtarget sentencesin orderto allow the transla-
tor not to have to translateagaina passage,a paragraph,a sentenceor partof a sentencewhich
hasalreadybeentranslatedandfor whichalignedsegmentsexist in thedatabase(the‘memory’)
(seealsoBrockmann(1999)andBlatt (1998b)for moredetailsaboutTM technology).Themost
importantfeatureof TM systemsis theirability to recognizesegmentswhicharenot identicalto
whathasto betranslated,but whichareneverthelesssimilarenoughto easethetranslator’s task
by providing him with a proposalwhich needsto beedited,updatedor corrected.For instance,
if the translatoris to translatethe following sentence,Any animal suspectedto be infectedby
a transmittiblediseasesuch asBSEmaybeslaughtered, hemaybeinterestedin knowing that
thedatabasecontainsa verysimilar, thoughnot identicalsentencetogetherwith its translation,
which mayhavebeenproducedweeksor monthsbefore(e.g.Animalssuspectedto beinfected
by a transmittiblediseasemaybe slaughtered,with a translationinto FrenchsuchasLesani-
mauxsoupçonnésd’avoir étéinfectéspar unemaladietransmissiblepeuventêtre abattus). In
this case,fuzzy matching,a techniquefor finding datathat hasonly a degreeof similarity to
thesearchargument(Blatt 1998b:93-98;Brockmann1999:9),makesit possibleto retrieve the
already-translatedEnglishsentencefrom thememory, eventhoughthesourcesentencewhich
mustbetranslatedis usedin thesingular(Anyanimalvs.Animals) or material(“such asBSE”)
hasbeenadded.

Translationmemorytechnologyrestsuponthe availability of parallel texts (Text B beingthe
translatedversionof Text A). Specialsofwareto align thesetexts, i.e. to establishcorrespon-
dencesbetweensourceand target segments,usually at sentencelevel, is now available and
comesin handyif the referencetexts onewishesto usehave not beentranslatedwith a TM
system.Themajorproblemis thento locatetextswhicharelikely to containasuitablenumber
of ‘hits’, i.e. texts thataresemanticallycloseto thetext thathasto betranslatedandwhich can
thenbe usedto build a memory(assumingthat texts which dealwith the sametype of topic
arelikely to be repetitive). In an environmentsuchasthe EuropeanCommissionTranslation
Service,this taskis akin to looking for a needlein a haystacksincethe textual archive which
is put at the disposalof translatorshousesasmany as600,000texts which can be searched
with a powerful searchandretrieval engine(seeScottini & Debart1998for moredetailson
the useof this SDTVista archive). Keywordsand the traditional Booleanoperators(and,or,
not,proximity operators)canbeusedto nearlyinstantaneouslyretrievea text which matchesa
givencriterion(e.g.agiven(setof) keyword(s)in anEnglishtext translatedin 1999for agiven
directorate-general).

3 ISABOUT: Automatic content identification

ISABOUT: is aprototypeprogramdesignedto identify themostrelevantandsignificantterms
andkeywordsandkey expressionswhich canin turn beusedto optimizethesearchfor a text
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dealingwith thesametopic asthe text to be translated.Theprinciple is fairly straightforward
andis not very differentfrom anearlierproposalmadeby Choueka(1988).Thebasicideais
to computefrequenciesof occurrenceof 2, 3 or 4-word expressions.Theprogramusesaslittle
linguistic informationaspossibleso as to allow extensionto asmany languagesaspossible
without requiringtoo much lexicon development.Anotherbasicprinciple is that it alsocon-
sidersabbreviationsanddistinguishesthemfrom isolatedwordsby giving themmoreweight.
It is indeedcommonknowledgethatabbreviationsarepervasive in specializedtexts andsince
theseabbreviationsusuallystandfor complex terms,their identificationis crucial whencom-
puting the topic of a text andlooking for relevant keywords.The following sectionsdescribe
themainfeaturesof the ISABOUT: programanda sampleoutputof theprogramappliedto a
20,000-word text dealingwith bovinespongiformencephalopathyis givenasappendixI.

3.1 Identification of abbreviations

Specialroutinesweredevelopedto extractabbreviations,takinginto accountthefollowing fac-
tors:

� onthesurface,abbreviationsaresingleworditemslikeother“isolated”wordsbut they tell
muchmoreaboutthetopicof atext thanwordstakenin isolation(ESB[= encéphalopathie
spongiformebovine] andMCJ [= maladiedeCreutzfeld-Jacob]appear55 and17 times,
but aremorerelevant thanproduits, consommateurs or cas, which appear57, 41 and39
timesrespectively);

� abbreviationsareusuallycapitalized;

� capitalizeditemsprecededor followedby othercapitalizedwordsareignored(because
therisk of retrieving so-called“abbreviations”whicharein factcapitalizedchapter, para-
graphor sectionheadingsis toohigh);

� somenormalizationis requiredin orderto caterfor variationsin thepresenceor absence
of periodswhichsometimesoccurinsidea text.

The latter point is essentialto make suresuperficialvariationsare ignoredand the resulting
figuresareaccurate.Considerthe following KWIC lines excerptedfrom the text usedin our
experiment:

un communiqué de l’ OMS du 3 avril 1996
figurant dans le communiqué OMS du 3 avril 1996

l’Organisation Mondiale de la Santé (O.M.S.) a organisé une

In the final computation,OMS (World Health Organisation)appears3 times, irrespective of
whetherperiodsare usedinside the abbreviation or not. If this routine was not applied,the
frequency figureswould not be so high andOMSwould appearwith a frequency of 2 only,
whichwouldsendit furtherdown thelist of significantabbreviations.
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3.2 Recurrent 2-, 3- and 4-word units
are listed asa function of their fr equency

In orderto make surethata 3-word termappearingat the top of the3-word category is given
moreweight thana 2-word unit which appearsat thebottomof its own category, irrespective
of theabsolutefiguresof frequency, theunitsarerankedwithin eachcategory. As canbeseen
from AppendixI, anexpressionsuchasétiquetage de la viande, which appears4 timesin the
category of 4-word expressionswill probablybemorerelevantfor our purposethan,say, états
membresor UnionEuropéenne, which appear27and10 timesrespectively.

3.3 Useof a stop list

The programhardly makes useof linguistic knowledge.In order to avoid too much noise,
however, this knowledge-poortechniquecanbe enhancedby resortingto a language-specific
stoplist, containingthewordsonedoesnot wish to take into account.In thepresentcase,IS-
ABOUT: ignoresall termsandexpressionsstartingor endingwith determiners,auxiliaries,
figures,prepositions,etc. This ensuresthat de la viandewill not be considered,even if this
three-word sequenceappearsa sizeablenumberof times,while farine deviande, appearing5
times,is keptbecausetheprepositionis found insidethe expression,which is allowedby the
program.

Needlessto saythattheuseris allowedto customizethestoplist, for instanceby addingwords
from openclasses.ThenounCommissionoccurssofrequentlyin texts producedby theEuro-
peanCommissionthat it is worth consideringit asa stopword, sinceit is unlikely to play a
major role in helpingidentify the topic of the text automatically. In anotherenvironment,for
instancea Natotranslationservice,this list might includeitemssuchasNatoor Shape, which
appearso often in texts producedby this organisationthat they areno longerrelevant in the
presentperspective.

3.4 Longest-matchprinciple

Thelongest-matchprinciplemakesit possibleto keeponly longerstringsif a shorterstring is
includedin the longerone.In our text, comitéscientifiqueis not keptasa potentiallyrelevant
keywordbecauseit is includedin comitéscientifiquevétérinaireandin comitéscientifiquemul-
tidisciplinaire, whichareconsideredasrelevantandappearat thetopof thecategoryof 3-word
groups.

4 Automated topic identification vs.keyword identification

Many researchprojectsaim at identifying the topic of a text automaticallybecausethis piece
of informationis oftencrucialin awordsensedisambiguationperspective.Machinetranslation
systemsusuallyneedthis informationin orderto selectthesenseswhich areassigneda given
subjectfield code.Lexical entriesin MT systemsarefrequentlytaggedin termsof topicalinfor-
mation,resortingto codessuchas,say, "Food","Sport","Electronics","Medicine","Religion",
etc. It hasbeenshown that the subjectcodelabelsprovided by general-languagecommercial
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dictionariesavailable in machine-readableform can be usedto computethe topic of a text,
which boils down to identifying thestatisticallymostsignificantcodesusedin a text, without
attemptingto performany kind of wordsensedisambiguation(seeWalker& Amsler1986who
usetheLDOCEsubjectcodes,andJansen1989whocomputesthetopicon thebasisof subject
labelsfrom a bilingual dictionary).Thegeneraltopic which is thusidentifiedcansubsequently
beusedto givepriority to theword senseswhich bearthecorrespondingcode.

Theperspectiveadoptedin thispaperis different,however. While thetechniquedescribedin the
precedingparagraphwould probablyshow that the text chosenfor our experimentdealswith
somethingwhichwouldbecalled"VeterinaryMedicine"or "Disease",orperhaps"Agriculture",
this type of conclusionwould be practicallyuselessif this were to be usedto identify other
texts dealingwith thesametopic. Sincewe areprimarily interestedin identifying texts which
displaya high degreeof repetitivity andwhich aresemanticallyverycloseto othertextswhich
have alreadybeentranslated,we needto be much more precisethan thesegeneraldomain
categories.Theexperimentshowedthatkeeping,say, thefirst 5 to 8 linesof eachsub-category
(abbreviations,4-word expressions,3-word expressions.. . ) producesa list of keywords and
collocationalexpressionswhich candirectly besubmittedto a powerful searchenginesuchas
describedby Scottini& Debart(1998),which makesit possibleto zeroin on lexically related
texts featuringthesametypeof repetitivity andof lexical structures.It is just this sortof texts
weareinterestedin whenbuilding a translationmemory.

5 By-products
Thealgorithmdescribedin this paperis basedon a modularapproachwhich makesit possible
to reusesomeof thecomponentsin othercontexts.Theroutinewhich identifiesabbreviations,
for instance,is basedon theuseof regularexpressionsandcanbeusedto extract thelist of all
the abbreviationsusedin a given text. The resultinglist canin turn be usedto automatically
identify "gaps"in a terminologicaldatabase,i.e. new abbreviationswhich do not appearin the
databaseusedandcompiledby the translatorsandterminologistsin a givendomain.The full
forms of abbreviationscanalsobe discoveredvery easily, startingfrom the observation that
thefirst occurrenceof anabbreviation tendsto befoundbetweenparentheses,to theimmediate
right of thecomplex term in its full, developedform (seeAppendixII). The relevanceof this
informationfor a translatoror a terminologistbuilding a termbaseneednotbedemonstrated.

6 Conclusion
In this paper, we have describeda programwhich identifiesthe most relevant keywordsand
key expressions,assumingthat frequency of occurrenceof recurringwords,termsandphrase-
ologicalexpressionsin a text canbeusedascluesto identify thetopic of a text automatically.
It is claimedthat the list of keywordsgeneratedby this programcanthenbe usedto retrieve
semanticallyrelatedtexts which canin turn be usedto feeda translationmemoryandhence
minimizethetimespenton translatingrepetitivepassagesin specializedtexts.

The techniquepresentedherebearssomeresemblancewith emerging technologieswhich en-
abletranslatorsandterminologiststo build terminologicaldatabasesby identifyingandretriev-
ing termcandidates(Bourigaultet al. 1996,Gaussieretal.1997).Thelatterprogramsnormally
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do not make useof frequency datasincetheaim is not to sort the resulting“terms” asa func-
tion of their numberof occurrencesor theinternalstructure,giving greaterweightto recurring
longeritems(which areconsideredmorerelevantfor contentidentificationthanshorteritems),
asis thecasehere.Moreover, the techniquepresentedherehasbeensuccessfullyappliedto 4
languages(English,French,Dutch andGerman)andcaneasilybe portedto other languages
sinceit usesonly very limited linguistic informationandno part-of-speechtaggeris necessary,
althoughsomelemmatizationwouldprobablyenhancetheretrieval of significantkey words.

Notes
1This paperreportson work carriedout while theauthorwasworking at theEuropeanCommission

TranslationService.This institutiondisclaimsany responsibilityfor thecontentsof this articleandthe
views expressedherearenotnecessarilysharedby theauthor’s formeremployer.
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Appendix I: Keywords and key terms fr om a text about BSE

Mostrelevantkeywordsandkey termsappearingin a20,000-wordFrenchtext dealingwith BSE
(bovine spongiformencephalopathy, ESBin French).Fivecategoriescanbedistinguished:ab-
breviations(deemedto bemorerelevantcontent-wisethananything else),4-word expressions,
3-word expressions,2-word expressionsand single words,along a scaleof decreasingrele-
vance.Techniquesto avoid noisearepresentedin sections3.1 and3.2 above, although100%
precisioncanhardly be achieved. In the examplebelow, it is clear that Weissmannis not an
abbreviation,but thecapitalizationof propernamesin this text led theprogramto erroneously
considerit asanabbreviation.

55 esb
17 mcj
3 oms
3 v-mcj
2 weissmann
2 bse
2 vrm
2 csv
8 viandeet d os
7 protectiondela santé
6 produitsdela filière
5 agentdel esb
5 esbauroyaumeuni
4 étiquetagedela viande
9 comitéscientifiquemultidisciplinaire
9 comitéscientifiquevétérinaire
6 comitédesconsommateurs
5 systèmed étiquetage
5 alimentationdesruminants
5 encéphalopathiespongiformebovine
5 farinedeviande
5 humaineetanimale
5 méthodesdeproduction
4 provenantdemammifères
4 produitsàbase
4 spongiformebovine esb
53 royaumeuni
27 etatsmembres
12 mesuresprises
11 santépublique

11viandebovine
10unioneuropéenne
8 chaînealimentaire
8 moelleépinière
57produits
41consommateurs
39cas
36bovins
27animaux
26comité
23scientifique
22mars
22conseil
21 recherche
21scientifiques
20pays
19maladie
18comité
17vétérinaire
15humaine
15 transmission
14alimentation
14avril
13 interdiction
12communautaire
12animale
12 juin
12mois
12niveau
12agent
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Appendix II

Kwic lines displayingabbreviations,appearingbetweenparenthesesat the endof theconcor-
dance,with their “decompacted”formsto their immediateleft.

7 5 ENCEPHALOPATHIE SPONGIFORMEBOVINE (ESB)

l’OrganisationMondialedela Santé(O.M.S.)

qu’un lien entrel’encéphalopathiespongiformebovine(ESB)

et la maladiedeCreutzfeldJacob(MCJ)

L’encéphalopathiespongiformebovine(ESB)

La maladiedeCreutzfeldJacob(MCJ)

ontpris acteduvademecumsurl’encéphalopathiespongiformebovine(ESB)

déclarentl’utilisation deviandereconstituéemécaniquement(VRM)
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