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Abstract

In naturallanguageprocessingjn-
crementalsemanticcompositionis
one of the most prominentissues.
In the past, numerousapproaches
have beendevelopedfor assigning
meaningto noun and verb phrases
and their complementsand mod-
ifiers. However, their inferential
power is often too weakto be ap-
pliedto practicalapplicationsprthe
expressvenes®f therepresentation
languageas socomple, thatit leads
to intractableinferenceprocedures.
As an answerto these problems,
we have developedanapproachhat
relies on Description Logics (DL)
for handlingsemanticconstruction.
First, we will discusshis appraoch
and shav how a semanticknowl-
edgebasecan be setupdependant
on EUROWORDNET ! (EWN) asa
linguistic ontology Subsequently
we will outline our experiencewith
anddemand®n EWN.

1 What is EMBASSI and its Objective?

EmBAsSsI  ("Elektronische Multimediale
Bedien- und Service-Assistenz”)has been

http:/mwwillc.uva.nl/EuroWrdNet/

a German joint project sponsoredby the
GermanFed.Ministery of Research

Our contribution to this project consists
mainly of threecomponents:

e thedialoguemanager

e formal ontologiesfor several multilin-
gualapplicationdomainsand

e the languagegenerationcomponentto
communicatesystem utterancesto the
user

Thelong-termgoalof ourresearcths to de-
sign and implementa genericdialogue sys-
temfor rational(spolen) dialogueghathelps
auserto achieve certaingoalsin termsof op-
erationsof a technicalapplicationsystem—
e.g.aninformationsystem.a systemfor con-
trolling devices, or ary other kind of prob-
lem solving systems. One of its designcri-
teriais the ability to recognizeusers’inten-
tionsin orderto establishcorrespondingub-
goalsand control their processing. Further
more, it shouldenablemixed-initiative, flex-
ible andcooperatie corversationsprovide a
high level of robustnessaswell asscalability
at the linguistic and applicationdimensions,
andeasyportability to nev domains.In addi-
tion, it shouldbe possibleto integratemulti-
lingual linguistic interactionwith multimodal

2|t aimsto provide easyaccesgor everybodyto complex
technicalsystemgA/V hometheatrecardevices,andpublic
terminals),encouragingmultimodal as well as multilingual
userinput.



forms of input and output suchas graphical
userinterfacesand- by meansof appropriate
devices—therecognitionof deicticactions.

2 DL Modelsof Applications

Applicationsarecharacterizethy aDL termi-
nology which modelsthe conceptsusedfor
making propositionsaboutapplicationsitua-
tions. Basically EMBASSI's knowledgebase
is composedof two parts: the EWN ontol-
ogy, which encodeghe linguistic meaningof
wordsdeterminedon an empiricalbasis,and
the STANDARD UPPER ONTOLOGY (SUMO)
(NPO1),whichis usedasagenerichasemodel
for conceptsof the applicationdomain (see
(Lu02)).

3 SemanticConstruction

This section discusseghe issue of seman-
tic constructionduring analyzingnaturallan-

guageinput. We areusinganincrementabp-

proachto the compositionof semanticepre-
sentations.The backboneof our approachs

A-DRT (Fis96). The parserbuilds Discourse
Representatiorstructures(DRSes)(KaR93)
incrementallyand mapsthem onto ABoxes’

(see(BLGO02)).

Themainquestiorhereis how themapping
of domainindependent in terms of EWN
- to applicationspecificlanguageusage- in
termsof adomainmodel- is done.In thedis-
coursedomain, referentsusually refer to in-
stancesn the applicationdomain. Suchpairs
of adiscourseeferentandacorrespondingn-

3A general characteristicof DL-Systemsis that the
knowledge baseis madeup of two components: the in-
tensional one, called TBox, andthe extensional one, called
ABox. TBox is a generalschemacharacterizinghe classes
of individualsto be representedheir generalpropertiesand
mutualrelationshipsyhile ABox is a partialinstantiationof
this schemacontainingassertionselatingeitherindividuals
to classespr individualsto eachother So given a concept
languagel, an ABox-statemenin L hasone of the forms
(DL96):

C(a) ConceptMembershipAssertion
R(a, b) Role MembershipAssertion

whereC is anL-conceptRis anL-role,anda, b areindivid-
uals.

stancearerepresentedthy meansof a special
role calledhas-lex For instancejn the defi-
nition

AvEvent C Vhas-| ex.Programnil

it is claimed that an AvEvent # is related
to a discoursereferentof Pr ogr aml. Con-
sequently all words that are assignedPr o-
gr aml asa meaningin EWN, designatean
instanceof AvEvent in the applicationdo-
main. TheDRS:

Ty
AvEvent (z)

Progr aml(y)
has- | ex(z,y)

canbemappedntoan ABox asserting:
Progr antl(y)Ahas- | ex(z,y)AAvEvent (x)

The setR of possibleapplicationspecific
readingsof an instanceof Programlis the
setof all conceptgin theapplicationdomain)
subsumedby the concept

Vhas- | ex.Progranil

Exceptin trivial cases,a direct mapping
from the user utteranceto a systemcom-
mand cannotbe accomplished. In general,
we have to take complex speechactsinto ac-
count, where the interpretationof the utter
ances propositionalcontentis determinedoy
its (local) linguistic-pragmaticcontext in the
first place.This,in turn,is to alargeextentin-
fluencedby (global) discourse-pragmatiea-
tureswhich provide constraintdbasedon the
dialoguehistoryandtheactualplaceof theut-
terancean the dialogueasbeing,for instance,
theexpectedanswetto aquestion.ln addition,
the application provides further constraints
to limit the possiblemeaningsof wordsand
phrasego their particularusewithin thegiven
thematicframenork. Therefore,we have to
distinguishbetweerseveralinterleavedlevels
of analysisof userutterances:

“AvEvent refersto the conceptfor TV programsin the
EMBASSI application



e Linguistic analysison the utterancelo-
cal level, which in turn consistsof sev-
erallevelsof syntacticandsemanticon-
struction;

e Semanticevaluation,i.e. evaluation of
semanticoperatorqe.g. disjunctionand
conditionalexpressions)referencereso-
lution, andadditionaltransformation®f
the logical form, augmentedy specific
computations;

e Application specific constraintson the
evaluated semanticrepresentation(see
(Lu02));

e Discourse-pragmatianalysis,.e. deter
mining theunderlyingspeectactandac-
cordingly the users intention- a proper
functionof thedialoguemanager

4 Two Parsing Phases

If we want human-computedialoguesto be
natural, we must enablehumansto talk to
the computeras they do to humans. How-
ever, spontaneouspeechs oftenincomplete
or incorrect, full of interruptionsand self-
correctiondeadingto anungrammaticainput
to the parser Moreover, speechrecognizers
themselesmay produceungrammaticabut-
put evenwith correctinput. Apart from this,
parsingGermaninput is difficult becauseof
its fairly free word order and discontinuous
constituents. Thereforethe grammarcannot
rely only onalinearsequencasits maincon-
cept.

Wetriedto overcomeheseproblemsoy de-
signing a two-phaseparsingprocesgas pre-
sentedn (Bue02)).Thefirst phasavorkswith
agrammarthatemploys phrasestructurerules
to build small phrasescalled chunks(similar
to (Abn91)). Assigning semanticrepresen-
tation to the chunksalso takes placein this
phase.In the secondohasetheinterpretation
of the whole utterances derived by relating
thesechunksandtheir interpretationto each
othet

4.1 Phasel: Determining the Semantics
of Chunks with the help of EWN

In orderto easethe adaptabilityof the dia-
logue systemto differentdomainsandto re-
flect generaland domainindependenusage
of languageasdistinctfrom thatof a specific
application thesemantic®f thechunksis ex-
pressedn termsof conceptexpressiongaken
from EWN.

In this context, we would like to point out
thatEMBASSI is amultilingual systemsowe
dependnot only on GermaNet® but alsoon
EWN in our research.Also becausehe size
of EWN is biggerthanthat of GermaNetwe
usedto searchfor definitionsin EWN if they
weremissingin GermaNet.

A chunkmayconsisiof eitheronly oneele-
mentwhichis normallythe headof the chunk
C,, or of aheadelementandoneor morecon-
situentsthat can be possiblefillers of a free
positionin the heads structure.

After the categorizationof the constituents
theparsetriesto build thechunksby combin-
ing the constituentpairwise:

C—>0102

The filler is usually a specifier(the deter
minerin caseof anounphraseVN P) or amod-
ifier (e.g.a prepositionaphraseP P modify-
ing averb).

If thechunkconsistf only oneconstituent
C — (4, whichis the headof the chunkand
thereforea terminal lexical category, we get
the semanticsof C' from the lexicon, where
thesemantianformationis storedasa A-DRS
(Kus96) (alsoreferredto asthe extension of
the constituent). If C; is an expandedcate-
gony it containsthe headof the chunk, and
the semanticof C is derived from C;. So,
if thereis only one symbolon theright side

Shttp://www.sfs.uni-tuebingen.de/lsd/

5An examplewould be a determinemphraseDP thatis
built from a N P whichin turnis built from thelexical cate-
gory N.



of thegrammarrule, thenthe extension of the
left sideis determinedasfollows:

ext(C) := ext(head())

In the caseof a chunkconsistingof a head
C}, and anotherconstituentC; (b # f €
{1,2}), Cy isrelatedto the discoursaeferent
of C}, by arole R eithertakenfrom theinven-
tory of EWN (Vos99)or definedby us’. Syn-
tactically, the combinationof two categories
to a chunkis determinedby a grammarrule
whichrelateghetwo constituentvia therole
R. We then get the extension of the chunk
by A-compositionof the DRSesof both con-
stituents. In this case,the semanticheadof
thechunkis the oneof its DRS:

headC) := headext(C))

When combiningtwo elementsthe parser
checkghe compatibilityof themorphological
featureqe.g.agreemenin caseof the combi-
nationof adeterminewith a N P) andmeiges
their DRSesresultingin a nev DRS for the
chunk.In thisway, eachchunkis assignedgn
interpretatioralreadyat this early stage.This
hasthe adwvantagethatif no furtherparsingis
possiblewe therebyhase meansto interpret
thewhole utterancechunkby chunk.

To illustrate this, considerthe utterance
“Kommt Tatort im ZDF?"8 taken from our
EMBASSI applicationdomain: To combine
the prepositionim and the N P-chunk ZDF
which wasbuilt usingthe (NP — EN)-rule
we applythefollowing P P-rule’:

"Sometimesve neededa thematicrole thatwasnot exis-
tentin EWN, consequentlyve hadto definesomethematic
rolesthatarerequiredby the applicationdomainin orderto
facilitatethe semanticconstruction.

8means:Is Tatort comingon ZDF?, whereTatort is the
nameof a TV program,andZDF thenameof aTV channel.

9Thefactthatthis utterances a Yes/No-questiotis irrel-
evantto phasel, but word orderinformationis storedand
madeavailablewhenthe pragmaticof the utterancas com-
puted.

PP: PNP:
head= P:
role=has-alue:
P morphfeatposition= prepos,
P morphfeatkasrek= NP morphfeatcase,
PPvpsynfeatclausetype=
NP vpsynfeatclausetype,
PP=P:

The PP-rule contains syntactic as well
as semanticinformation about the chunk-
combination. The DRS for the P P-chunkis
constructedy theuseof A\-compositiorof the
DRSesof ZDF andim obtainedfrom the lex-
icon:

l

TVSt ati onl(l)
has- nane(l, ZDF)
Nane(ZDF)

7
[m] +

0

[ has- val ue(,1) -
il
TVSt ati onl(l)
has- nane(l, ZDF)
Nare(ZDF)
i m SP(:)
has- val ue(s, 1)

After having applied all phrasestructure
ruleswe getthreechunks:The N P Tatort, the
PP imZDF, andtheverbphrasel/ P kommt.
Eachchunkgetsafterthisfirst phasea seman-
tic interpretationon its own. The interpreta-
tion of the whole utterances derived by re-
lating thesechunksandtheir interpretatiorto
eachotherin phasewo.

4.2 Phase2: Applying CaseFramesto
Chunks

Phaseawo is differentfrom phaseonein that
it combineschunksthat neednt be adjacent
to eachother Consequentlythe order of

the constituentsis not relevant but may be
an indicator for preferred readings when
disambiguationis required. In this phase
we usea kind of dependeng grammarthat
determinedor eachchunkof phaseonealist

of possiblesyntacticfunctionsit mayhave:



Cy hasCy —
{constraintequation

{synfunc)

e.g.
adver bi al

attribut
subj ect

VP hasPP

NP hasPP

VP hasNP

NP agrcase= nom

NP agrnum= VP agrnum

14l

The options are constrainedby the mor-
phologicalfeaturesof the chunk,e.g.a N P-
chunk functions as a subjectonly if it has
nominatve case.

For the semanticheadof eachchunkthere
is a caseframé?® in which informationabout
the valencies! are stored. The valenciesof
eachchunk are filled by combiningit with
otherchunks,e.g.buildinga V' P from averb
anda N P that functionsasits direct object,
or expandinga V' P by anadwerh
The suitability of the combination of two
chunksis determinedby the semanticcon-
straints of the application domain. For
example,considerthe caseframefor theverb
kommen in the senseof “running a program”:

infiniti ve: komren

synt.function thematicrole EWN concept
subj ect agent : Programl
adver bi al | ocation: TVStationl

From the caseframe we derve hypotheses
aboutpossiblefillers of a complementposi-
tion of a chunkusingthe syntacticfunctions.
Whethera hypothesiss satisfiableor not is
determinedby the conceptf the chunks. If
they fit, the DRS can be computed: For a
semanticheadC}, its complementC, anda
thetarole R = themdC),, synf unc) thatCj,

9The term caseframe hereis usedin the sameway de-
scribedby Fillmore (Fil69) andrefersto thematicrolesof an
expression

"Thetermvalency hereis usedin abroadsenseit doesnt
only imply theobligatoryelementsieededn orderto make a
phrasesyntacticallycompleteputit alsorefersto thepossible
semanticand pragmaticmodificationsan elementmay take

andtheir syntacticrepresentations.g. attributesfor nouns
or adwerbialsfor verbs.

can fill, we get the extensionof the modi-
fied chunk C), asfollows (h := headC}),
k := headCy)):

ext(Cp) =
E)(t(Ch)+eXt(Ck) +
h k
themdC,, synf unc)(d;, ds)

In our example,the V P kommt canbe com-
binedwith theadwerbial PP im ZDF sincein
the caseframe of kommen thereis a valeny
for anadwerbialwith theconcept ocat i on.
Sowe get

ilk

Run(k) TVSt ati on1(l)
Nane(ZDF)

i m SP(7)

has-1 ocati on(k,1)
has- nane(l, ZDF)
has- val ue(i, 1)

After \-compositionof the DRS above with
the DRSfor Tatort we geta full DRSfor our
exampleutterance.

5 Building a caseframe database

In orderto encodethe semanticf a natural
languageexpressionin our DL-domain, we
alwayshadto searchn EWN for this expres-
sion, andif it was found, we had to manu-
ally follow up the taxonomicchainuntil we
arrivedatasuperconcephatwasalreadyde-
finedin our domain,andthenbegin from that
point to encodethe subtreewe expandedin
thelaststep.Thistaskis time consumingand
canbea sourceof errors,like encodingsome
conceptswith their treesmorethanonce,or
forgetting subconceptsvithin a chain, not to
mentionthe typing mistakes, missingparen-
thesesgetc. which makesthe domainmodel
inconsistentand the processingdifficult or
ratherimpossible.

Moreoverwe useourapproacho semantics
constructionn differentapplications.Conse-
guentlywe gatherecahugeamountof seman-
tic definitions(i.e. taxonomicchains)andcase
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Figurel: Lexicon-tool

frames(i.e. thematicroles) definedby these
applications.Someof thesedataare specific
toagivenapplicationwherea®thersareused
by several applications. This madethe need
for a tool that enablesefficient storageand
easyandfastaccessaswell aspreparingthe
datarequiredby theparseibeof primeimpor-
tance.

For this purposewe have developeda lex-
icon tool that helps editing semanticdata,
checkstheir coherenceccordingto the algo-
rithm presentedh sect.4, andvisualizeghem
aswell (seefig. 1).

The tool dependson the following re-
sourcesasa basisfor its data:

e EWN Ontology
e SUMO Ontology
e Semantidexica

In this respectit is worth highlighting the
differenceshetweenour frame databaseand
FrameNet(Bak98). FrameNetis an online
lexical resourcé for English basedon the
principlesof frame semanticsand supported
by corpusevidence. It cansene as a dic-
tionary, for it includesdefinitionsand gram-
matical functionsof the entries. And hence
entriesare linked to the semanticframesin
whichthey participate FrameNetanseneas
athesaurusswell.

However, the information provided by
FrameNeis not formal enoughto be directly
applicableto our system;in otherwordsit is
not possibleto use FrameNetfor parsingut-
teranceslirectedo thesystemor constructing
thesemantiaepresentatiofor them.Sofrom

Lhttp://wwwicsi.berleley.edu/framenet/



the practicalpoint of view, whatwe needis a
formal specificationfor the informationrep-
resentedn FrameNetandwhich, on the one
hand,candirectly beencodedn DL notation,
andon the otherhand,canbe usedasan effi-
cientinferencemechanism.

Anotherdifferenceis that FrameNeis ba-
sically constructedfor the English language
andhencecanbe usedonly in Englishbased
systemsSinceour applicationis multilingual
our DL is basedon the ILI-representatiorof
EWN, which makes our tool languageinde-
pendent.

5.1 The Functionality of the Lexicon Tool

In our semanticlexica each entry has the
following structure:

BASEFORM

LEXICAL INTENSION
LEXICAL EXTENSION
PRAGMATIC INTENSION
PRAGMATIC EXTENSION
CASEFRAMES

LINK

COMMENTS

The LEXICAL INTENSION refersto the lexical
conceptaspresentedn EWN) thatdescribes
the lexical meaningof the entry, whereaghe
LEXICAL EXTENSION presentsa DRSfor theen-
try, andwhich hasthefollowing schema:

T
lexical-intension(x)

PRAGMATIC INTENSION and PRAGMATIC EXTEN-
siont® provide optional information that can
be usedby thedialogsystem.

CASE FRAMES are the valenciesassignedo
theentryandwhich needto befilled by other
instancesthat can satisfy the syntactic(e.g.
subject),semantiqe.g.agent),andpragmatic

13The pragmaticextensionalsopresents DRSfor thecor-
respondingpragmatidntension

“also calledthethematicrole” (e.g.user)con-
straints.

LINK refersto the nameof the correspond-
ing caseframe.

The lexicon-tool can be consideredas an
interfacebetweenour applicationsystemand
the semantiaesourcesnentionedabove, be-
causeon the one hand, it storesthe expres-
sionsusedby the different applicationsand
presentdghemasentries,to which the corre-
spondingcaseframesareassignedandwhich
areneededy theparser Ontheotherhand,it
storesfor eachentry the underlyingsemantic
conceptasit is representeth EWN together
with its taxonomicchain.

It canalsobe seenasa reproductiorof the
domainmodeldueto threefactors:

1. It mapsthepragmatiantensionof anen-
try onto the lexical one. This mapping
is essentiafor determiningthefillers (in
the syntacticsense)r roles(in the prag-
maticsense}ppecifiedoy the caseframe.

2. It mapstherolesspecifiedoy theapplica-
tion domainonto the conceptsobtained
from the semanticlexicon. Theseroles
mustnotviolatetheconceptuastructure.

3. It verifies the consisteng betweenthe
lexical and pragmaticintesionsof the
roles.

Theinterfaceprovidesaneasyaccesso the
storedinformation with the help of naviga-
tion toolslike pop-upmenustext fields, lists,
etc. It also enablesthe userto add new en-
tries to the databaseand define their word
classes,syntactic functions, thematic roles,
andsemanticonceptgafterobtainingit from
EWN). While doing this the lexicon-tool of-
ferslists with optionsthathelptheuserdeter
minig the mostappropriateateyory by which
the selectedhjap (text field) canbefilled, and
in the caseof ill-formed or inappropriaten-
putit returnsdetailederrormessagewith im-
provementsuggestions.



One of the most valuablefeaturesof our
lexicon-tool is the possibility of controlling
andcheckingthe coherencef entriesbothin
termsof completeconceptuahierarchiesvith
regardto our linguistic domain,andappropri-
atethematicroleswith regardto the applica-
tion domain. Soif the userwantsto check
consisteng or dependeng relationsbetween
someconceptshe can do that by typing the
requiredsequencef conceptdanto the corre-
spondingtext field and getting the response
afterthe check. Similarly, on addingnew en-
tries to the data base,if the given concept
doesnt exist or collides with other concepts
it won't be added,and subsequentlyhe tool
producesa correspondingerror messagend
proposegossiblesolutions.

A furtherfeatureis the visualizationof de-
pendeng relationsin termsof links andcross
referencesexisting in the knowledge base.
The possibility of checkingwhethera con-
ceptdefinedin a semantidexicon specificto
a given applicationalsoexists in the domain
modelor notremainsto be donein futurede-
velopment.

6 The Influence of EWN onthe
Performance of EMBASSI

Our approach distinguishes between dis-
courseandapplicationdomainswhichin turn
leadsto a separatiornbetweenlinguistic and
applicationspecificknowledge. For this pur-

pose,our knowledgebasecontainsthe com-
plete SUMO ontology encodedin DL, the
EWN upperontology andthe conceptdefini-
tionsspecificto EMBASSI applications How-

ever, mary SUMO andEWN conceptscould
beremovedfrom the knowledgebaseasthey

werenot usedby theapplicationspecificpart.
So in an automaticprecompilationstep, we
deleted862 concepts,which were only de-
fined but not a part of otherdefinitions. This
stepimproved the performanceof EMBASSI

agreatdeal. Nonethelessheratio of deleted
conceptsvouldbeworsein morecomplex do-

mains. As we didn’t include the whole set
of EWN conceptsjn a more complex appli-
cationthe EWN portion even of the reduced
knowledgebasewould belarger.

7 Experiencewith and Demandson
EWN

In this section,somedifficulties that we en-

counteredwvhile usingEWN asthe linguistic

ontology in our knowledge basewill be ad-

dressed.In the light of thesedifficulties, we

will outline our strategy in dealingwith them

and consequentlyour demandson EWN. As

EWN is the upper ontology in our system,
most of the examplesmentionedbelow are

mainly taken from EWN, but the presented
problemsare valid for both EWN and Ger

maNet.

e Missing parts of speech EWN is
mainly limited to nouns,verbsand ad-
jectives. However, meaningsarenot just
expressedy theseelementsDefinitions
for adwerbs, temporal and spatial ex-
pressionsfunctionwords(e.g.auxiliary
verbs, modal verbs, prepositions,etc.),
notto mentionmulti-word elementge.g.
phrasalandprepositionalverbs),idioms,
collocations,and widely usedabbrevia-
tions (e.g.“CQO” for compaly) are gen-
erally notaccountedor in EWN. There-
fore we hadto expandthe linguistic do-
mainmodelto includeconceptdor tem-
poral and spatialexpressions- to men-
tion only the mostprominentones. |t is
evidentthattheseelementsarevery im-
portantwithin the domainof EMBASSI
in particularandsimilar systemsn gen-
eral,becausepntheonehand they func-
tion asfillers of rolesin the application
specificdomain,which,in turn, helpsde-
terminig the sort of actionto betriggerd
off asaresponsdo anutterance Onthe
otherhand,in a languageliike German,
prepositionsfor instance determinethe



caseof the following noun. This fact
canbe usedto enhanceghe mechanisms
employed for disambiguatiorand sense
differentiation. In conclusion,theseel-
ementsare not optional but essentiain
ary naturallanguagesystemandcanplay
a centralrole both on the semanticand
applicationlevel, they shouldnt there-
fore beignoredin ary tool for semantic
representation.

Missing senses Another problemwas
the case in which the word being
searchedor alreadyexistsin EWN but
not in all its senses.A definition of the
word “part”, for instancejn the senseof
“memberof agroup”doesnt exist. Also,
the word “subscribe”is only definedin
the domainof financial transactionsso
when we were searchingfor the same
word in the senseof “being amemberor
join” (e.g.amailinglist) thecorrespond-
ing definition couldnt befound. In such
caseswe hadto getthe requiredsense
by usingsynorymouswords,despitethe
factthattherequiredword is alreadyde-
finedin EWN but notin all or atleastnot
in themostdominantsense®f it.

Conceptual gaps The definitions of

someverbs(e.g.contain,glow, test,treat,
sweat,apply, chage,...)andmostadjec-
tivesareso short,thatthey don't leadto

the supersedf all conceptghat already
exists in EWN. Concequently gapsin

the conceptuahierarchymay arise. In

order to fill in the gapsin the hierar

chy, we addedgenerakonceptdike DO,

CHANGE, CAUSE, STATE, QUAL-

ITY, MODAL-PROPER'Y, MENTAL-

PROPER'Y and othersto our knowl-

edgebase. On the onehand,thesecon-
ceptsfunctionassubconceptsf already
definedsuperconceptin EWN, on the
otherhand,we canderive therequiredor
ratherthe missingconceptgrom them.

e Long taxonomic chains In contrastto

verbsandadjectves,somenounsareas-
signedvery long taxonomicchains(see,
for example, the definitions of “mall”,
“tour”, “cloth”, “stuff’), which makes
their encodingin DL andhencethe con-
sisteny control rather difficult, not to
mentionthe storageplaceandprocessing
time they may take. We by-passedhis
problemby taking the definition of the
underlyingsynorym (marked by “=" in
EWN), which usuallyhasa shortertaxo-
nomic chain. A side effect of this strat-
egy is that someof the semanticprop-
ertiesof the word get lost, which leads
to inacurrag in the semanticrepresen-
tation. Also the synorym definitions
always imply a kind of generalization,
which maybea sourceof ambiguity

Antonymy: Antonyms that can be reg-
ularly built by usingsomenegationpre-
fixeslike (un-, in-, anti-, dis-,..),in gen-
eral,arepoorly representech EWN. For
example, theword “subscribe”exists but
not “unsubscribe”, the sameholds for
“scented”and other words. One would
argue that antoryms shouldnt be ac-
countedfor in a lexicon, and their se-
manticrepresentatiosanbe obtainedby
negating the correspondingaffirmative
form. However, the negation of a form
doesnt always reflect the meaning of
the correspondingntorymousform (cp.
unsubscribevs. not subscribe). Apart
from the processingperspectre, within
the foreign languageteachingdomain,
a learnershouldbe able to look up an
antorymousform, or at leastget infor-
mation about how to build an antory-
mousform. In conclusion,it would be
helpful, if EWN would pick up the most
frequentantorymseitherasseparaten-
tries or by assigningto every word the
correspondingntorymousform or pre-
fix.



e Derivations: Like antoryms,mary stan-
dard* derivations are not existent in
EWN. To illustrate this, take, for ex-
ample,the word “moisturizer”; it is not
defined,althoughthe verb “moisturize”
already exists. So the possibility to
accountfor deriations either statically
or dynamicallyin EWN is essentiaffor
building a uniform and balancedtaxo-
nomichierarchy

e Insufficient syntactic coverage By
“syntactic coverage”we meansyntactic
featuredik e valenciesof a verb; gendey
numberof nounsandsoforth. Suchfea-
turesare not representedn EWN. In a
systemfor natural languageprocessing
(e.g.machinetranslationsystem parsey
languagegeneratiorsystem,..xhesefea-
turesare very essentialnot only on the
syntacticbut alsoonthe semantidevel.

e Compounds Like derivations,thereare
only few entriesfor compoundwordsin
EWN, andthereis no way to generate
them dynamically Examples: Brutto-
preis, Nettopreis, Schutzfolie,a.o. In
our application,we dealtwith this prob-
lem either by combining the concepts
of theindividual constituentsnakingup
the compoundexpression,provided the
constituentsrealreadydefinedin EWN,
or by searchingor synorymousexpres-
sions, eachconsistingof a single word
in orderto take its definition as a sub-
stitute for the compoundbeing actually
searchedor. The disadwantageof this
methodis thatit makesthesemanticon-
structionmoredifficult andthe semantic
representatiomery comple< andin some
casesveninaccurateaswell. This prob-
lem becomesnoreobviousin languages
like English, where the constituentsof
acompoundexpressionareseparatedby

Mustandard” here implies derivations that are built by

using productie rules like (e.g. verb + —er — mnoun,
adjective + —ly — adverb, etc.)

spaces. So it is sometimedifficult to
recognizecompoundsas such. There-
fore generatingall possibleconceptual
combinationgdynamicallywould be of a
greatadwantage.

e Orthographic variants: As there are
no uniform orthographicrules, it would
be a big plus for EWN if it would
accountfor possibleorthographicvari-
ants of an expressionlike in (email /
e-mail, anti-perspirant/ antiperspirant,
Web-Seite Webseite)whichwill accel-
eratethe searchandretrieval.

8 Conclusion

The main goal of our researchs the design
andimplementatiorof agenericdialoguesys-
tem for spolken languagethat enablesusers
to achieve specifictasks. This requiresan
efficient mechanismfor incrementalseman-
tic construction,in which lexical data can
be reusedwithin different DL domainsand
by several applications. In our system,we
have beenusing EWN as a lexical resource
for modellinglinguistic data. Our experience
with EWN within EMBASSI showved thatthe
encodingof lexical datain DL andprocessing
themin real-timewassofar possible.
However, the practical experiencealways
yieldsnew demand®n lexical resourcegsee
sec.7) andopenquestiondor discussiorand
furtherimprovementaswell. For example:

e ConsideringFrameNet,which datacan
be extracted and practically applied to
NLP-systems?

e How canthey beencodedothatthey can
begenerallyusedby differentsystems?

e How canthelinguistic databe standard-
izedsothatthey canbe adaptabldo se/-
erallanguages?



e Shouldfrequentexpressionglike greet-
ings, polite expressionsetc.) belexical-
ized to enhancehe performanceof the
system?

e Whichlinguistic datamustbe accounted
for in alexicon?

etc.

Most of theabove mentionedssuesarenot
reallynew but astherearenogeneraktoncepts
for handlingthemthey arestill relevant both
linguistically andpractically
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