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Abstract
In practice,theuseof specializedterminologyin afirm’s internaldocumentsis oftenperceivedasanob-
stacleto correctunderstandingof a text. With theemergenceof intranetcommunication,thepossibility
arisesof makingavailableon-lineexplanationsof termsusedin adocument.A conditionfor thesuccess
of suchanenterpriseis that termsarerecognizedalsowhenthey occurin inflectedformsor whenthey
consistof morethanoneword.WordManager(WM) is asystemfor reusablemorphologicaldictionaries
which is optimally suitedto theseconditions.In additionit offers a user-friendly environmentfor the
specificationandmaintenanceof a database,anda tool generatorwhich providesa modelfor thespec-
ification of a finite-statetransducermediatingbetweentheWM databaseandtheterminologydatabase.
The collaborationbetweenUBS AG andWM hasshown that theseadvantagescanalsobe realizedin
practice.

1 The Terminology Problem

Usinga well-definedterminologycanbea usefulaid to specializedcommunication,but in less
favourablecircumstancesit canalsoconstitutean obstacleto understanding.This problemis
highlightedin a situationwherecommunicationinvolvespeopleusedto similar but not identi-
cal terminologicalconventions.Sincemuchof theprescriptive,norm-formingprocessinvolved
in terminologyis firm-specific,a merger is anoccasionwhenterminologyrequiresspecialat-
tention.

In orderto improveinternalcommunicationUBSAG havedecidedto facilitateaccessto termi-
nologicaldefinitionsby meansof a tool which canbeappliedto documentson theintranet.Its
designcriteriaarethatfor documentspublishedon theintranet,employeescanselectawordor
a stringof wordsin a text and,if it constitutesa term,have theofficial explanationof theterm
displayedin aseparatewindow. It is theintentionthatthisservice,calledCOFFEE(Conceptual
OutputFormattingFor EasyEnquiry),shouldbeavailablein German,English,French,Italian,
andSpanish,but initially only GermanandEnglishareconsidered.

Oneof thegeneralproblemsof terminologyis thattermsbehave not only asterms,but alsoas
wordsandexpressionsof a language,takingpart in syntacticandmorphologicalprocesses.It
is not enoughto have theformsoptionandoversubscribein thedatabase,becausewe canalso
expectoptions,oversubscribedandoversubscriptionto occurin a text. Of course,thissituation
contributesto thetensionbetweenactualuseandproperuse,thatis betweendescriptiveandpre-
scriptiveapplicationsof thetermdatabase,which is awell-known phenomenonin terminology
in general(cf. Pearson,1998:7-40).

Theproblemto besolvedby theCOFFEEservicecanbedividedinto threecomponents.First,
we needa termdatabase,containingtheinformationto bedisplayedfor a giventerm.Second,
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we needa recognitionmodulewhich reducesa selectedword or stringof wordsto its citation
form. Finally, amatchbetweenthecitationform andthetermdatabaseentryhasto bemade.

2 The Word Manager Contrib ution

Word Manager(WM) is a systemfor reusablemorphologicaldictionaries.Its generalarchi-
tectureand designobjectivesare describedin Ten Hacken & Domenig(1996). In WM, the
morphologicalrule systemof a language,including its inflection and word formation rules,
is specifiedin a morphologicalrule database.Lexical entriesare specifiedin termsof these
rulesto constitutea morphologicaldictionarydatabase.Integratedwith WM is a component
for the treatmentof multi-word units, PhraseManager(PM). As describedby Pedrazzini&
ten Hacken (1998),the morphologicaldictionarydatabasecanbe usedto derive fast-running
finite-statetransducers.

In the COFFEEserviceproject,WM providesthe recognitionmoduleandthe transducerfor
mappingbetweenthe citation forms and the term database.WM waschosenbecauseit has
a numberof advantagesin theseroles.First, it providesan integratedtreatmentof one-word
andmulti-word termsin a singledatabase.This possibility is particularlyimportantasfor ex-
amplea Germancompoundword suchasBundespräsidentmay correspondsto a multi-word
unit in English(Presidentof the Confederation), French(Présidentde la Confédération) and
Italian (PresidentedellaConfederazione). Second,termsareintegratedwith themorphological
andphraseologicalrule mechanismsof the language.They are automaticallypart of classes
determinedby their phrasal,inflectional,andword formationproperties.Third, a numberof
thespecificmodulesrequiredwerealreadyavailable.In particular, rule databasesfor German,
English,andItalian existedaswell asa lexical tool generatorfor thederivationof transducers.
Herewewill bemainlyconcernedwith thespecificationof terminologicalentriesin theEnglish
database.

3 The SpecificationInterface

The lexicographerhasat his/herdisposalan alreadyexisting andfully definedmorphological
rule database,which is generalenoughto accommodatethegeneralword formationprocesses
aswell asthemorespecificonesthatoccurwith a higherfrequency in theformationof terms.
Thetermdatabaseprovidedby UBSAG servesasthecorpus,determiningwhichentriesshould
be made.All entriesin the UBS term databasehave an index (number)andwhenever possi-
ble the translationequivalentsin English,German,Italian andFrencharegiven. The entries
containfurther informationsuchasdefinition,notes,quotes,etc.All informationsupportsthe
lexicographer’swork, but only morphologicalinformationis enteredin theWM terminological
dictionary.

Theexisting lexicographer’s interfacein WM hasbeenadaptedfor thework with terminologi-
cal databasesby theadditionof theTD (TermDatabase)window andtheTM (TermManager)
menu.The TD window givesaccessto the term databaseandcantransferselectedforms di-
rectly into theenvironmentfor thespecificationof entriesby theWM lexicographer. Theterm
databaseis availableasa documentin a formatsimilar to SGML, which containsthecitation
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form in the languagesfor which it is availableandthe index. The TD window (Fig. 1) is the
startingpoint for thelexicographer’swork.

TD Window

Figure1: TheTD (TermDatabase)window

The top part of the TD window in Fig. 1 offers waysto browseor navigatethroughthe term
database.Thefour buttonsREW (rewind), NEXT, PREV(previous),andSEEKallow thelex-
icographerto move back and forth in the list of termsand to searchit for a particularitem
(wordor term)or index. Theradiobuttonsontheright-handsideshow thelanguagechosenand
give accessto the correspondingtermsin otherlanguages.The remainingpart of thewindow
offersfacilities for specifyingwordsandterms.Thedividing line in themiddleof thewindow
separatesthetwo possibilitiesfor makingentries,namelywordsin theWM lexemedictionary
(upperpart)andtermsin theWM terminologicaldictionary(lower part). In theCOFFEEser-
vice only theterms,i.e. theexpressionscontainedin thetermdatabase,shouldberecognized,
not the individual elementsthey consistof (in particularfor multi-word terms).If an entry is
specifiedvia the buttonsbelow the dividing line, this entry is automaticallyprovided with an
index, which marksit asa term.A moredetaileddescriptionof the functioningof thesebut-
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tonswill follow in 4.1. and4.2.The button ADD TERM is for multi-word entries,aswill be
discussedin 4.3.To its left is theUPDATE button,whosefunctionandimportancewill become
clear in 5.2. In the frameat the bottomof the window the term to be insertedappearsin the
citationform andabove it thenumberwith which it is indexedin thecorpus.

4 The Lexicographer’sTasks

Thetreatmentof a termby the lexicographeris determinedby the fact thata term is a lexeme
with a specialmarking.Thelexemehasto exist beforethecorrespondingtermcanbedefined.
Thegeneralarchitectureof WM asdescribedin TenHacken & Domenig(1996)requiresthat
morecomplex lexemesrequiretheprior existenceof thecorrespondinglesscomplex lexemes.
For the specificationof a multi-word unit this meansthat the lexemesfrom which it takesits
wordformsshouldexist anda lexemeresultingfrom wordformationcanonly bespecifiedafter
thelesscomplex lexemesit is built from.

4.1 SimpleEntries

Let us start with an exampleof a one-word term, e.g. intercompanyas illustratedin Fig. 1.
Assumingthat intercompanyis not yet specifiedasa lexemein thedatabase,thelexicographer
first hasto enterit assuch.Thefirst decisionconcernswhetherthelexemein questionis simple
or complex. If the lexemeis the resultof a word formationrule, the componentsusedby the
rule andthe type of processinvolved (derivation,compounding,conversion)arespecified.In
thecaseof intercompany, the lexicographerwill analyseit asa derivation involving theprefix
inter andthe stemcompany. Affixessuchas inter have beenspecifiedin the databaseaspart
of thelinguist’sdescriptionof therule system.Lexemessuchascompany, however, have to be
enteredby thelexicographer.

In orderto entercompanyasthefirst steptowardsthespecificationof theterm intercompanyin
Fig. 1, thelexicographerselectsthestringcompanyin theboxat thebottomof theTD window
andclicks SIMPLE ENTRY in the upperpart of the window. This opensthe ADD SIMPLE
ENTRIESwindow shown in Fig. 2. Thestringcompanyis automaticallyshown asthevalueof
"Corpus"andin thebox in themiddleof thewindow. Thespecificationof anentryinvolvesthe
listing of its lexical form andall its possiblesurfaceforms.Thetermslexical form andsurface
form, explainedin detailin TenHacken& Domenig(1996),areusedin approximatelythesame
senseasin Koskenniemi’s (1983)two-level morphology. In the caseof company, the surface
form "compani"occurringin theplural hasto beaddedby thelexicographer.
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Add SimpleEntrieswind.

Figure2: TheAdd SimpleEntrieswindow.

Thespecificationof thelexemecompanyin Fig.2 proceedsby theselectionof aninflectionrule
from the listing in the top half. Otherboxesarefor thespecificationof additionalinformation
in the form of addedfeatures,deletedforms (e.g.the plural of massnouns),or entry-specific
spelling rules.Clicking GENERATE/ADD in the situationdisplayedin Fig. 2 resultsin the
openingof theVirtual EntryWindow in Fig. 3.

A virtual entrywindow showsdifferentaspectsof a lexeme,e.g.its word formsandtheforma-
tivesthey arebuilt from. It is describedin moredetailby TenHacken(1998).By clicking ADD
in Fig. 3 thelexemeis addedto thedatabase.
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Virtual EntryWindow

Figure3: TheVirtual EntryWindow

4.2 Complexentries

The button COMPLEX ENTRY in the TD window submitsthe string selectedin the box at
the bottom to WM for analysis.As describedby Ten Hacken (1998),word formation rules
andformativesin the databaseareusedto proposea structurefor the new lexeme.The parse
proposalsaredisplayedastreesin thePARSESOF "intercompany" dialoguebox (Fig. 4). The
intermediatenodesin thetreeindicatetheword formationrule by aname.Thisnameis ashort
form of the rule. Clicking on the namedisplaysa bar with the expandedversionof the rule.
The top nodeindicatesthe inflectional rule (IRule). The lexicographeris asked to selectthe
correctparseand anotherVIRTUAL ENTRY window is openedshowing the consequences
of this choice.At this point it canbe accepted,rejected,or modified.The lexicographercan
specifyentry-specificword formationand/orinflectionalspellingrules,andadditionalfeatures,
anddeletedformsin thesamewayasfor simpleentries.
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TheParseWindow

Figure4: TheParseWindow

At this point, when intercompanyhasbeenspecifiedin the WM databaseas a lexeme,the
correspondingterm canbe insertedin the WM term database.The lexicographerselectsthe
framecontainingthe term in the TD window (Fig. 1). The buttonsbelow the dividing line in
themiddleareactivated.Thedecisionwhetherto enterthetermAS COMPLEX TERM or AS
SIMPLETERM dependsontheanalysisof theunderlyinglexeme.In thecaseof intercompany,
theformeroptionis chosen.Theonly differencebetweenanentryin theWM lexemedictionary
andonein theWM termdatabaseis thattheentriesin theWM termdatabaseareprovidedwith
an index thatcorrelatesthem with the entriesin the UBS term database.This index appears
automaticallyin theAdd SimpleEntrieswindow (Fig. 2) at thebottomof thewindow next to
"CorpusIndex".

4.3 Phrases

As mentionedabove, the WM systemhasthe advantageof offering an integratedmodulefor
multi-word units. The importanceof sucha possibility hasbeenillustratedin section2. The
following typesof informationareneededin thespecificationof a multi-word term:

� HEADPHRASE,i.e. thecitationform of thephraseto bespecified.

� RESTRICTIONS:Restrictionsdefinethe word forms of the individual words that are
allowedto occurin thespecificcontext.

� MODIFICATIONS: In thecontext of PM, MODIFICATIONS do not referto a syntactic
relationship,but to the possibility of interrupting the linear sequenceof the elements
definedin theHEADPHRASE.

� CLASS:PM rulesareorganizedaccordingto phrasalclasses(NP, AP, PP, andsoon)and
thenfurtherdividedinto subclasses.CLASSdefinestheruleswith which thephraseis to
beassociated.
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Theindividuallexemesthatmakeupthemulti-wordtermmustbespecifiedin WM beforehand.

Thespecificationwork of thelexicographeris supportedin variouswaysby thesystem.In the
context of theCOFFEEproject,multi-word unitsareonly enteredwhenthey areterms,there-
fore– asalreadyseenfor WM termentries– theentireframeat thebottomof theTD window is
selected.Recognitionof multi-word termsin theTD-window is automatic:If thecitationform
in the framecontainsa blank space,only the ADD TERM button below "ADD TERM (mul-
tiword or restrictions)"is activated.Clicking on it openstheADD NEW PHRASE+ INDEX
window (Fig. 5). Theupperbox lists all thePM rulesavailableto thelexicographer. Thelower
part is conceived as a fill-in slip with the four sectionsHEADPHRASE,RESTRICTIONS,
MODIFICATIONS,andCLASS.

Add New Phrase-Window

Figure5: TheAdd New Phrase-Window

With the openingof the window the citation form, chief executiveofficer in the example,is
automaticallyinsertedin theline below HEADPHRASE.Thelexicographeronly hasto decide
whethera multi-word termcanbe inflected.If this is thecases/heencloseseachelementthat
allowsotherinflectedformsbetweenanglebrackets" <>". In theexampleonly thenounofficer
canoccurin theplural form.Theexactdefinitionof thewordformsarecomputedautomatically
by the systemwhenGET RESTRICTIONSis selectedfrom the menuAssistantandinserted
below RESTRICTIONSin thelowerbox. In caseof homographs,however, thesystemasksfor
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helpby the lexicographer. A list of thehomographsandtheir featuresis displayedso that the
lexicographercaneasilychoosethecorrectlexeme.

In thenext steptheMODIFICATIONS arespecified.MODIFICATIONS hardlyever apply to
multi-word termsandaredefinedfor an entry only whenthereis clearevidencefor it in the
corpus.A dash"–" in the line below MODIFICATIONS indicatesthatno interruptionsof the
linearsequenceareallowed.Finally thelexicographerselectstheappropriatesyntacticrulefrom
thelist in theupperbox.Thenameof therule is alsoautomaticallyshown underCLASS.

In thecontext of PM, themoststrikingdifferencebetweenageneralWM dictionaryandaWM
termdictionarylies in thesetof classesdefinedin PM. Themajority of multi-word termsare
NPs,thereforethe rangeof syntaxtreescanalmostbe restrictedto the varioustypesof NPs,
leaving outspecificVP-rules.

5 SpecialProblems

In the courseof the projectsvariousproblemswereencountered.We will focushereon two:
capitalizationandupdates.

5.1 Capitalization

Thetensionbetweenacademicwork andpracticaltoolscanbeillustratedby thetreatmentof the
useof capitalsandlowercasecharacters.In Domenig& tenHacken(1992)it wasdecidedthat
capitalization,asa primarily sententialphenomenon,wasnot a taskof WM. In terminology,
however, a varietyof capitalizationpatternsis used,oftendistinctively. Furthermore,anexact
matchbetweenthecharactersin a text andin thetermdatabasewasaconditionimposedby the
UBS COFFEEproject.

In principle therearetwo waysto introducecapitalizationinformation into a systemsuchas
WM. At first sight,themoststraightforwardsolutionis to useuppercaseandlower casechar-
actersin therepresentationof thestring.This solutionguaranteesoptimalflexibility in theex-
pressionof idiosyncraticcapitalizationpatterns,but it hasanumberof practicalandconceptual
disadvantages.A practicaldisadvantageis thatupdatesarecomplicated,becauseWM doesnot
foreseea changein thestringof a lexeme.Conceptually, thecharacter-basedsolutiondoesnot
expressthe logic of thecapitalizationpattern.Thesecondpossiblesolution,which wasin fact
adopted,encodesthepatternin featuresassignedto theterms.In thisway, commonpatternscan
beencodedwith simplefeaturesandexceptionalonesstandoutassuch.Oneof thepossibilities
offeredby WM is a"treebrowser",showing aview of thelexical databaseasaclassof lexemes
whichcanbedividedinto subclassesaccordingto variouscriteria,includingindividualfeatures.
Thefollowing casesaredistinguished:
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PATTERN EXAMPLE FEATURES

lower case option (Caps Normal)
first characters upper case Swiss Bank Corporation (Caps Wordcap)
all characters upper case OECD (Caps Upper)
first character of the components
of a compound word upper case

KeyPhone (Caps Special)
(Spell KeyP)

in abbreviations, upper case
characters determined by the
written−out form

BoD (Board of Directors) (Caps Special)
(Spell BoD)

The featuresCaps,with four values,andSpell,with an openvalueset,areused.In this way,
theregularity of thefirst threeclassesandthe irregularity of themuchsmallerclassesmarked
by (CapsSpecial)is expressed.Surfaceforms do not containuppercasecharactersandlinks
betweencapitalizedtermsandcorrespondinggeneralvocabulary itemscanbe establishedby
conversion-like word formationrules introducingthe featuresCapsandSpell without affect-
ing the string. The interpretationof the featuresCapsandSpell is the taskof the transducer
mediatingbetweentheWM-databaseandthetermdatabase.

5.2 Updates

For themaintenanceof a terminologydatabase,regularupdatesarenecessary. They canbethe
resultof changesin usage,new concepts,or thediscovery of inconsistencies.Updatesshould
beinstantaneousfrom thepointof view of theenduser, whichmeansthatatno timeshouldthe
servicebedown becauseanupdateis beingmade.

Theupdateprocedurestartsfrom aperiodiclist of changescollectedin anSGML file andmade
availableto thelexicographerof theWM databasethroughtheTD window. TheUPDATE but-
ton (cf. Fig. 1) opensa list of all existingentriescorrespondingto thetermindex of aparticular
entryfrom theupdatedocument.In thisway, thedecisionto modifyor addanentryis supported,
sothatupdatingdoesnotcreateinconsistencies.

6 Conclusion

TheUBSCOFFEEprojectis verygeneralin termsof its aims.It makesterminologyaccessible
directly from intranetdocuments.In the realizationof this aim, WM plays a mediatingrole
betweenthetext in theintranetdocumentandthetermdatabase.WM recognizesthetermsand
their variousinflectionalrealizationsin thetext andreducesthemto theirbaseform. This form
canthenbematchedwith thecitationform asit is recordedin thetermdatabaseandhencethe
definitionandotherinformationon theexpressioncanberetrieved.

As a systemfor reusablemorphologicaldictionaries,WM is ideally suitedto recognizeboth
single-wordandmulti-wordtermsin theirmorphologicalvariations.Availableresourceswhich
couldbereusedin theCOFFEEprojectincludethemorphologicalrule databasesand(for Ger-
man)thefull dictionarydatabase.Theentriesfor Englishspecifiedin thecourseof theproject
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arereusablein futureapplications.In addition,thetransducermediatingbetweentheWM out-
put and the terminologydatabasecould be modelledafter existing ones.In the development
environment,only theTD window wasadded.

In thecourseof theprojectit turnedout that theautomaticrepresentationof lexical andmor-
phologicalrelationshipsbetweentermsin WM hadthesideeffect of uncoveringa numberof
inconsistenciesandinfelicitiesin thedatabase,not immediatelyapparentto thehumanobserver.
TheCOFFEEprojectthereforealsoresultedin theimprovementof theoriginal termdatabase.

At thetimeof writing, theGermanandEnglishWM termdictionarieshavebeenfully compiled
andastarthasbeenmadewith theItalian one.
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