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Abstract

This papet describesa programwhich identifiesthe topic of a text by extractingthe mostrelevantkey

wordsandphraseologicatequencesl hevariousfactorstakeninto accounto generatehislist of terms
and expressionsare describedfrequeng of occurrenceclassificationasa function of the numberof

elementsprocessingf abbreiations, useof customisablestoplists...). The outputcanthenbe used
by powerful searchenginego retrieve topic-relatedexts which arebelieved to displaya high degreeof

repetitvity, anessentiatriterionfor building translatiormemorydatabases.

1 Intr oduction

The growth of the Internetandthe availability of informationin unprecedentequantitiesac-
countfor mostof therecentefforts to develop efficient methoddor retrieving informationand
sorting the wheatfrom the chaf. Locating a given documentor a text dealingwith a given
topic on the basisof oneor two keywordsis often akin to looking for a needlein a haystack,
especiallywhenmasse®f datahave to be browsedandexamined.

InformationRetrieval (IR) no longerneedsto be explainedbecausenearly everyonenow has
beenconfrontedo theinfuriating andoftenvain searchor adocumenbr awebsiteoneknows
shouldprovide an answerto a particularproblem.IR researchersegularly comeup with new
suggestioneandmethodgo enableusersto refinetheir requestandmary searchenginesnow
incorporatdinguistic knowledgewhich make it possibleto retrieve documentsvenif they do
not exactly matchthe users’requestgGrefenstetted 998). Applying morphologicalanalysisto
reduceatext to non-inflectedemmaformsis probablythemostwidely usedtechniquecurrently
in usein IR. Resortingto synorym dictionariesandto thesauriin orderto castthe netwider
andlocatedocumentsvhich do not include a verbatimreferenceto the conceptexpressedn
the queryis alsoconsideredo provide betterresults.The main problemis that the linguistic
resourcesvhicharerequiredto improve IR (morphologicaknalyzerslexiconsof relatedterms,
concepthierarchiesgtc) areusuallynot availablewhenonestartsdealingwith texts written in
languageother than English (althoughthe situation might changewith the adwent of large
semantidexiconssuchasthe (Euro)WordNetfamilies(Vossenl998)).

In this paper we intendto shav how simpletechniquesanbe developedin orderto identify
the contentof a giventext andretrieve relatedtexts, animportanttaskin translationservices
in which the useof translationmemoriesis becomingthe rule ratherthanthe exception.We
will shav in particularhow significanttermsand abbreviations canbe extractedwith a view
to bringing out the contentsof the documentandidentifying relatedtexts which sharethe key
termswith the sourcedocument.
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2 Translation memory technology

Thepurposeof this sectionis notto describehedetailsof translatiormemorytechnology Suf-
ficeit to sayherethatthebasicprinciplewhich underlieghe useof thisfairly recentechnology
is to reusewhat hasalreadybeentranslatedn orderto avoid duplicatingefforts. In a nutshell,
atranslationmemorysystemis a systemwhich dynamicallybuilds a databas¢hatremembers
what hasbeentranslatedand storessourceandtarget sentences orderto allow the transla-
tor notto have to translateagaina passagea paragrapha sentencer partof a sentencavhich
hasalreadybeentranslatecandfor which alignedsegmentsexistin thedatabaséthe‘memory’)
(seealsoBrockmann(1999)andBlatt (1998b)for moredetailsaboutTM technology) Themost
importantfeatureof TM systemss their ability to recognizesggmentswvhicharenotidenticalto
whathasto betranslatedpbut which areneverthelessimilarenoughto easehetranslatorstask
by providing him with a proposalWwhich needgo be edited,updatedor correctedFor instance,
if the translatoris to translatethe following sentenceAny animal suspectedo be infectedby
a transmittiblediseasesuch as BSEmaybe slaughteed, he maybe interestedn knowing that
thedatabaseontainsa very similar, thoughnotidenticalsentenceéogethewith its translation,
which may have beenproducedveeksor monthsbefore(e.g. Animalssuspectedo beinfected
by a transmittiblediseasemay be slaughteed, with a translationinto Frenchsuchad.esani-
mauxsoupgonnés’avoir étéinfectéspar unemaladietransmissiblgoeuventétre abattug. In
this case,fuzzy matching,a techniquefor finding datathat hasonly a degreeof similarity to
the searchargument(Blatt 1998b:93-98Brockmannl1999:9),makesit possibleto retrieve the
already-translate@nglishsentencdrom the memory eventhoughthe sourcesentenceavhich
mustbetranslateds usedin thesingular(Anyanimalvs. Animalg or material(“such asBSE”")
hasbeenadded.

Translationmemorytechnologyrestsuponthe availability of paralleltexts (Text B beingthe
translatedversionof Text A). Specialsofwareto align thesetexts, i.e. to establishcorrespon-
dencesbetweensourceand target segments,usually at sentencdevel, is now available and
comesin handyif the referencetexts onewishesto usehave not beentranslatedwith a TM
system.Themajorproblemis thento locatetexts which arelik ely to containa suitablenumber
of ‘hits’, i.e. texts thataresemanticallycloseto the text thathasto betranslatecandwhich can
thenbe usedto build a memory(assuminghat texts which dealwith the sametype of topic
arelikely to be repetitve). In an ernvironmentsuchasthe EuropeanCommissionTranslation
Service, this taskis akin to looking for a needlein a haystacksincethe textual archive which
is put at the disposalof translatorshousesas mary as 600,000texts which can be searched
with a powerful searchandretrieval engine(seeScottini & Debart1998for more detailson
the useof this SDTVista archive). Keywords and the traditional Booleanoperators(and, or,
not, proximity operatorsranbe usedto nearlyinstantaneouslyetrieve a text which matchesa
givencriterion(e.g.agiven(setof) keyword(s)in anEnglishtext translatedn 1999for agiven
directorate-general).

3 [ISABOUT: Automatic contentidentification

ISABOUT: is aprototypeprogramdesignedo identify the mostrelevantandsignificantterms
andkeywordsandkey expressionavhich canin turn be usedto optimizethe searchfor a text
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dealingwith the sametopic asthe text to be translatedThe principleis fairly straightforvard
andis not very differentfrom an earlier proposalmadeby Choueka(1988).The basicideais
to computefrequencie®f occurrencef 2, 3 or 4-word expressionsThe programusesaslittle
linguistic information as possibleso asto allow extensionto as mary languagesas possible
without requiringtoo much lexicon development.Anotherbasicprinciple is thatit alsocon-
sidersabbreviationsanddistinguishegshemfrom isolatedwordsby giving themmoreweight.
It is indeedcommonknowledgethatabbreriationsarepenasve in specializedexts andsince
theseabbreviationsusually standfor complex terms,their identificationis crucial whencom-
puting the topic of a text andlooking for relevant keywords. The following sectionsdescribe
themainfeaturesof the ISABOUT: programanda sampleoutputof the programappliedto a
20,000-vord text dealingwith bovine spongiformencephalopathig givenasappendix.

3.1 Identification of abbreviations

Specialroutinesweredevelopedto extractabbreiations,takinginto accounthefollowing fac-
tors:

e onthesurface abbreiationsaresingleworditemslik e other‘isolated”wordsbut they tell
muchmoreaboutthetopic of atext thanwordstakenin isolation(ESB[= encéphalopathie
spongiformebovine] andMCJ [= maladiede Creutzfeld-Jacobgppeas5 and17 times,
but aremorerelevantthanproduits consommatewror cas which appears7,41 and39
timesrespectiely);

e abbreiationsareusuallycapitalized,;

e capitalizeditemsprecededr followed by othercapitalizedwordsareignored(because
therisk of retrieving so-called‘abbreviations” which arein factcapitalizedchapteypara-
graphor sectionheadingss too high);

e somenormalizationis requiredin orderto caterfor variationsin the presencer absence
of periodswhich sometime®ccurinsidea text.

The latter point is essentiako make suresuperficialvariationsare ignored and the resulting
figuresare accurate Considerthe following KWIC lines excerptedfrom the text usedin our
experiment:

un communiqué de I ovs du 3 avrii 1996
figurant dans le communiqué ovs du 3 avril 1996
I'Organisation Mondiale de la Sant¢é (O MS.) a organisé une

In the final computation,OMS (World Health Organisation)appears3 times, irrespectve of
whetherperiodsare usedinside the abbreviation or not. If this routine was not applied,the
frequeng figureswould not be so high and OMS would appearwith a frequeng of 2 only,
whichwould sendit furtherdown thelist of significantabbreviations.
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3.2 Recurrent 2-, 3- and 4-word units
arelisted asa function of their frequency

In orderto make surethata 3-word term appearingat the top of the 3-word category is given
moreweightthana 2-word unit which appearsat the bottomof its own category, irrespectve
of the absolutefiguresof frequeng, the units areranked within eachcategory. As canbe seen
from Appendix|, an expressionsuchasétiquetaye de la viande which appears! timesin the
catayory of 4-word expressionsill probablybe morerelevantfor our purposethan,say états
membesor Union Européenngwhich appea27 and10timesrespectiely.

3.3 Useof astoplist

The programhardly makes use of linguistic knowledge.In orderto avoid too much noise,
however, this knowledge-poortechniquecan be enhancedy resortingto a language-specific
stoplist, containingthe wordsonedoesnot wish to take into accountlIn the presentase,| S-
ABOUT: ignoresall termsand expressionsstartingor endingwith determinersauxiliaries,
figures, prepositionsetc. This ensureghat de la viandewill not be consideredgvenif this
three-word sequenceappears sizeablenumberof times, while farine de viande appearing
times, is keptbecausehe prepositionis found inside the expressionwhich is allowed by the
program.

Needlesdo saythatthe useris allowedto customizethe stoplist, for instanceby addingwords
from openclassesThe nounCommissioroccursso frequentlyin texts producedby the Euro-
peanCommissionthatit is worth consideringit asa stopword, sinceit is unlikely to play a
major role in helpingidentify the topic of the text automatically In anotherervironment,for
instancea Nato translationservice this list might includeitemssuchas Natoor Shapewhich
appearso oftenin texts producedby this organisationthatthey are no longerrelevantin the
presenperspecitie.

3.4 Longest-matchprinciple

Thelongest-matclprinciple makesit possibleto keeponly longerstringsif a shorterstringis
includedin the longerone.In our text, comitéscientifiqueis not keptasa potentiallyrelevant
keywordbecausét is includedin comitéscientifiquevétérinaire andin comitéscientifiquanul-
tidisciplinaire, which areconsideredsrelevantandappeaatthetop of the cateyory of 3-word
groups.

4 Automatedtopic identification vs. keyword identification

Many researctprojectsaim at identifying the topic of a text automaticallybecausehis piece
of informationis oftencrucialin aword senselisambiguatiorperspectie. Machinetranslation
systemausuallyneedthis informationin orderto selectthe sensesvhich areassigned given
subjecffield code.Lexical entriesin MT systemsarefrequentlytaggedn termsof topicalinfor-
mation,resortingto codessuchas,say "Food","Sport", "Electronics”,"Medicine", "Religion",
etc. It hasbeenshowvn that the subjectcodelabelsprovided by general-languageommercial
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dictionariesavailable in machine-readabléorm can be usedto computethe topic of a text,
which boils down to identifying the statisticallymostsignificantcodesusedin a text, without
attemptingto performary kind of word sensalisambiguatior{seeWalker & Amsler1986who
usethe LDOCE subjectcodesandJanseri 989who computeghetopic onthe basisof subject
labelsfrom a bilingual dictionary).The generakopic which is thusidentifiedcansubsequently
beusedto give priority to theword sensesvhich bearthe correspondingode.

Theperspectie adoptedn this paperis different,nowever. While thetechniquedescribedn the
precedingparagraptwould probablyshav thatthe text chosenfor our experimentdealswith
somethingvhichwouldbecalled"VeterinaryMedicine"or "Disease"pr perhapsAgriculture”,
this type of conclusionwould be practically uselessf this wereto be usedto identify other
texts dealingwith the sametopic. Sincewe areprimarily interestedn identifying texts which
displaya high degreeof repetitvity andwhich aresemanticallyery closeto othertexts which
have alreadybeentranslatedwe needto be much more precisethan thesegeneraldomain
categories.The experimentshovedthatkeeping say thefirst 5 to 8 linesof eachsub-catgory
(abbreviations, 4-word expressions3-word expressions..) producesa list of keywordsand
collocationalexpressionsvhich candirectly be submittedto a powerful searchenginesuchas
describedy Scottini& Debart(1998),which makesit possibleto zeroin on lexically related
texts featuringthe sametype of repetitvity andof lexical structureslt is just this sort of texts
we areinterestedn whenbuilding a translationmemory

5 By-products

Thealgorithmdescribedn this paperis basedon a modularapproachwhich makesit possible
to reusesomeof the componentsn othercontexts. The routinewhich identifiesabbreviations,
for instancejs basedon the useof regularexpressionsandcanbe usedto extractthelist of all
the abbreviationsusedin a giventext. The resultinglist canin turn be usedto automatically
identify "gaps"in aterminologicaldatabase,e. newv abbreviationswhich do not appeatin the
databaseisedand compiledby the translatorsandterminologistsn a given domain.The full
forms of abbreviations canalso be discoveredvery easily startingfrom the obsenation that
thefirst occurrenceof anabbreviation tendsto befoundbetweerparentheseso theimmediate
right of the complex termin its full, developedform (seeAppendixIl). Therelevanceof this
informationfor atranslatoror aterminologistbuilding atermbaseneednot bedemonstrated.

6 Conclusion

In this paper we have describeda programwhich identifiesthe mostrelevant keywords and

key expressionsassuminghatfrequeng of occurrenceof recurringwords,termsandphrase-
ological expressionsn atext canbe usedascluesto identify the topic of a text automatically
It is claimedthatthe list of keywordsgeneratedy this programcanthenbe usedto retrieve

semanticallyrelatedtexts which canin turn be usedto feed a translationmemoryandhence
minimizethetime spenton translatingrepetitve passagem specializedexts.

Thetechniquepresenteterebearssomeresemblancevith emeging technologiesvhich en-
abletranslatorandterminologistgo build terminologicaldatabaseby identifying andretriev-
ing termcandidateg¢Bourigaultetal. 1996,Gaussieetal.1997).Thelatter programsnormally
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do not make useof frequeng datasincethe aimis notto sortthe resulting“terms” asa func-
tion of their numberof occurrencesr theinternalstructure giving greatemweightto recurring
longeritems(which areconsiderednorerelevantfor contentidentificationthanshorteritems),
asis the casehere.Moreover, the techniquepresentederehasbeensuccessfullyappliedto 4
languagegEnglish, French,Dutch and German)and can easily be portedto otherlanguages
sinceit usesonly very limited linguistic informationandno part-of-speecliaggeris necessary
althoughsomelemmatizationvould probablyenhanceheretrieval of significantkey words.

Notes

1This paperreportson work carriedout while the authorwasworking at the EuropearCommission
TranslationService.This institution disclaimsary responsibilityfor the contentsof this article andthe
views expressedherearenot necessarilgharecby the authors formeremployer.
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Appendix I: Keywords and keyterms from a text about BSE

Mostrelevantkeywordsandkey termsappearingn a20,000-vord Frenchtext dealingwith BSE
(bovine spongiformencephalopath¥SBin French).Five catgyoriescanbedistinguishedab-
breviations(deemedo be morerelevantcontent-wiseghanarnything else),4-word expressions,
3-word expressions2-word expressionsand single words, along a scaleof decreasingele-
vance.Techniquego avoid noisearepresentedn sections3.1 and3.2 above, although100 %
precisioncanhardly be achieved. In the examplebelow, it is clearthat Weissmanris not an
abbreviation, but the capitalizationof propernamesn this text led the programto erroneously
considelit asanabbreiation.

55esb 11viandebovine

17 mcj 10unioneuropéenne
3oms 8 chainealimentaire
3 v-mcj 8 moelleépiniere

2 weissmann 57 produits

2 bse 41 consommateurs
2vrm 39cas

2csv 36 bovins

8 viandeetd os 27 animaux

7 protectiondela santé 26 comité

6 produitsdela filiere 23 scientifique
5agentdel esb 22mars

5 esbauroyaumeuni 22 conseil

4 étiquetagalela viande 21recherche

9 comitéscientifiquemultidisciplinaire 21 scientifiqgues

9 comitéscientifiquevétérinaire 20 pays

6 comitédesconsommateurs 19maladie

5 systémal étiquetage 18 comité

5 alimentationdesruminants 17 vétérinaire

5 encéphalopathispongiformebovine 15humaine

5 farinedeviande

5 humaineetanimale

5 méthodesle production

4 provenantde mammiferes
4 produitsa base

15transmission
14 alimentation
14 avril
13interdiction

12 communautaire

4 spongiformebovine esb 12 animale
53 royaumeuni 12juin

27 etatsmembres 12 mois

12 mesuregprises 12 niveau
11 santépublique 12 agent
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Appendix I

Kwic lines displayingabbreriations,appearingoetweenparentheseat the endof the concor
dancewith their“decompactedformsto theirimmediateeft.

75 ENCEPHALORTHIE SPONGIFORMEBOVINE (ESB)
I'OrganisatiorMondialedela Sant§O.M.S.)

gu’unlien entrel’encéphalopathispongiformebovine (ESB)

etla maladiede CreutzfeldJacob(MCJ)
L’encéphalopathispongiformebovine (ESB)

La maladiede CreutzfeldJacob(MCJ)

ont pris actedu vademecunsur’encéphalopathispongiformebovine (ESB)

déclarent’utilisation deviandereconstituéenécaniquemeriYRM)

358



