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Abstract

In naturallanguageprocessing,in-
crementalsemanticcompositionis
one of the most prominent issues.
In the past, numerousapproaches
have beendevelopedfor assigning
meaningto noun and verb phrases
and their complementsand mod-
ifiers. However, their inferential
power is often too weak to be ap-
pliedtopracticalapplications,or the
expressivenessof therepresentation
languageis socomplex, thatit leads
to intractableinferenceprocedures.
As an answer to these problems,
wehavedevelopedanapproachthat
relies on DescriptionLogics (DL)
for handlingsemanticconstruction.
First, we will discussthis appraoch
and show how a semanticknowl-
edgebasecan be setupdependant
on EUROWORDNET 1 (EWN) asa
linguistic ontology. Subsequently
we will outlineour experiencewith
anddemandsonEWN.

1 What is EMBASSI and its Objective?

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

1http://www.illc.uva.nl/EuroWordNet/

a German joint project sponsoredby the
GermanFed.Ministeryof Research2.

Our contribution to this project consists
mainly of threecomponents:� thedialoguemanager,� formal ontologiesfor several multilin-

gualapplicationdomains,and� the languagegenerationcomponentto
communicatesystemutterancesto the
user.

Thelong-termgoalof our researchis to de-
sign and implementa genericdialoguesys-
temfor rational(spoken)dialoguesthathelps
a userto achieve certaingoalsin termsof op-
erationsof a technicalapplicationsystem–
e.g.an informationsystem,a systemfor con-
trolling devices, or any other kind of prob-
lem solving systems. One of its designcri-
teria is the ability to recognizeusers’ inten-
tions in orderto establishcorrespondingsub-
goalsand control their processing.Further-
more, it shouldenablemixed-initiative, flex-
ible andcooperative conversations,provide a
high level of robustnessaswell asscalability
at the linguistic and applicationdimensions,
andeasyportability to new domains.In addi-
tion, it shouldbe possibleto integratemulti-
lingual linguistic interactionwith multimodal

2It aimsto provide easyaccessfor everybodyto complex
technicalsystems(A/V hometheatre,cardevices,andpublic
terminals),encouragingmultimodal aswell asmultilingual
userinput.



forms of input and output suchas graphical
userinterfaces,and– by meansof appropriate
devices– therecognitionof deicticactions.

2 DL Modelsof Applications

Applicationsarecharacterizedby aDL termi-
nology which modelsthe conceptsusedfor
makingpropositionsaboutapplicationsitua-
tions. Basically, EMBASSI ’s knowledgebase
is composedof two parts: the EWN ontol-
ogy, which encodesthe linguistic meaningof
wordsdeterminedon an empiricalbasis,and
theSTANDARD UPPER ONTOLOGY (SUMO)
(NP01),whichis usedasagenericbasemodel
for conceptsof the applicationdomain (see
(Lu02)).

3 SemanticConstruction

This section discussesthe issue of seman-
tic constructionduringanalyzingnaturallan-
guageinput. We areusinganincrementalap-
proachto thecompositionof semanticrepre-
sentations.The backboneof our approachis�

-DRT (Fis96). The parserbuilds Discourse
RepresentationStructures(DRSes)(KaR93)
incrementallyand mapsthem onto ABoxes3

(see(BLG02)).
Themainquestionhereis how themapping

of domain independent- in terms of EWN
- to applicationspecificlanguageusage- in
termsof adomainmodel- is done.In thedis-
coursedomain,referentsusually refer to in-
stancesin theapplicationdomain.Suchpairs
of adiscoursereferentandacorrespondingin-

3A general characteristicof DL-Systems is that the
knowledge baseis madeup of two components: the in-
tensional one,calledTBox, and the extensional one,called
ABox. TBox is a generalschemacharacterizingthe classes
of individualsto berepresented,their generalpropertiesand
mutualrelationships,while ABox is a partial instantiationof
this schema,containingassertionsrelatingeitherindividuals
to classes,or individuals to eachother. So given a concept
languageL, an ABox-statementin L hasone of the forms
(DL96):
C(a) ConceptMembershipAssertion
R(a, b) RoleMembershipAssertion
whereC is anL-concept,R is anL-role,anda, b areindivid-
uals.

stancearerepresentedby meansof a special
role calledhas-lex. For instance,in the defi-
nition

AvEvent ��� has-lex � Program1
it is claimed that an AvEvent4 is related
to a discoursereferentof Program1. Con-
sequently, all words that are assignedPro-
gram1 asa meaningin EWN, designatean
instanceof AvEvent in the applicationdo-
main.TheDRS:����� 	�
AvEvent � 	�


Program1 � 
�

has-lex � 	���
�


������
canbemappedontoanABox asserting:

Program1 � 
�
�� has-lex � 	���
�
�� AvEvent � 	�

The set R of possibleapplicationspecific

readingsof an instanceof Program1is the
setof all concepts(in theapplicationdomain)
subsumedby theconcept� has-lex � Program1

Except in 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-
ance’s propositionalcontentis determinedby
its (local) linguistic-pragmaticcontext in the
first place.This,in turn,is to alargeextentin-
fluencedby (global)discourse-pragmaticfea-
tureswhich provide constraintsbasedon the
dialoguehistoryandtheactualplaceof theut-
terancein thedialogueasbeing,for instance,
theexpectedanswerto aquestion.In addition,
the application provides further constraints
to limit the possiblemeaningsof wordsand
phrasesto theirparticularusewithin thegiven
thematicframework. Therefore,we have to
distinguishbetweenseveralinterleavedlevels
of analysisof userutterances:

4AvEvent refersto the conceptfor TV programsin the
EMBASSI application



� Linguistic analysison the utterancelo-
cal level, which in turn consistsof sev-
erallevelsof syntacticandsemanticcon-
struction;� Semanticevaluation, i.e. evaluationof
semanticoperators(e.g.disjunctionand
conditionalexpressions),referencereso-
lution, andadditionaltransformationsof
the logical form, augmentedby specific
computations;� Application specific constraintson the
evaluated semantic representation(see
(Lu02));� Discourse-pragmaticanalysis,i.e. deter-
miningtheunderlyingspeechactandac-
cordingly the user’s intention- a proper
functionof thedialoguemanager.

4 Two Parsing Phases

If we want human-computer-dialoguesto be
natural, we must enablehumansto talk to
the computeras they do to humans. How-
ever, spontaneousspeechis often incomplete
or incorrect, full of interruptionsand self-
correctionsleadingto anungrammaticalinput
to the parser. Moreover, speechrecognizers
themselvesmay produceungrammaticalout-
put evenwith correctinput. Apart from this,
parsingGermaninput is difficult becauseof
its fairly free word order and discontinuous
constituents.Thereforethe grammarcannot
rely only ona linearsequenceasits maincon-
cept.

Wetriedto overcometheseproblemsby de-
signinga two-phaseparsingprocess(aspre-
sentedin (Bue02)).Thefirstphaseworkswith
agrammarthatemploysphrasestructurerules
to build small phrasescalledchunks(similar
to (Abn91)). Assigning semanticrepresen-
tation to the chunksalso takes place in this
phase.In thesecondphase,theinterpretation
of the whole utteranceis derived by relating
thesechunksand their interpretationto each
other.

4.1 Phase1: Determining the Semantics
of Chunks with the help of EWN

In order to easethe adaptabilityof the dia-
loguesystemto differentdomainsandto re-
flect generaland domain independentusage
of languageasdistinct from thatof a specific
application,thesemanticsof thechunksis ex-
pressedin termsof conceptexpressionstaken
from EWN.

In this context, we would like to point out
thatEMBASSI is amultilingual system,sowe
dependnot only on GermaNet5 but also on
EWN in our research.Also becausethe size
of EWN is biggerthanthat of GermaNetwe
usedto searchfor definitionsin EWN if they
weremissingin GermaNet.

A chunkmayconsistof eitheronly oneele-
mentwhich is normallytheheadof thechunk���

, or of aheadelementandoneor morecon-
situentsthat can be possiblefillers of a free
positionin thehead’sstructure.

After thecategorizationof theconstituents
theparsertriesto build thechunksby combin-
ing theconstituentspairwise:��� �! ���"

The filler is usually a specifier(the deter-
minerin caseof anounphrase#%$ ) or amod-
ifier (e.g.a prepositionalphrase$&$ modify-
ing averb).

If thechunkconsistsof onlyoneconstituent�'� �! 
, which is theheadof thechunkand

thereforea terminal lexical category, we get
the semanticsof

�
from the lexicon, where

thesemanticinformationis storedasa
�
-DRS

(Kus96)(alsoreferredto as the extension of
the constituent). If

�! 
is an expandedcate-

gory6 it containsthe headof the chunk,and
the semanticsof

�
is derived from

�! 
. So,

if thereis only onesymbolon the right side
5http://www.sfs.uni-tuebingen.de/lsd/
6An examplewould be a determinerphrase(*) that is

built from a +�) which in turn is built from thelexical cate-
gory + .



of thegrammarrule, thentheextension of the
left sideis determinedasfollows:

ext � � 
�,.- ext � head� � 
�

In thecaseof a chunkconsistingof a head���

and anotherconstituent
�0/

( 1 2- 3 4576 �987: ), �0/ is relatedto thediscoursereferent
of
���

by a role ; eithertakenfrom theinven-
tory of EWN (Vos99)or definedby us7. Syn-
tactically, the combinationof two categories
to a chunk is determinedby a grammarrule
which relatesthetwo constituentsvia therole; . We then get the extension of the chunk
by

�
-compositionof the DRSesof both con-

stituents. In this case,the semanticheadof
thechunkis theoneof its DRS:

head� � 
�,<- head� ext � � 
�

Whencombiningtwo elements,the parser

checksthecompatibilityof themorphological
features(e.g.agreementin caseof thecombi-
nationof adeterminerwith a #=$ ) andmerges
their DRSesresultingin a new DRS for the
chunk.In this way, eachchunkis assignedan
interpretationalreadyat this earlystage.This
hastheadvantagethat if no furtherparsingis
possiblewe therebyhave meansto interpret
thewholeutterancechunkby chunk.

To illustrate this, consider the utterance
“Kommt Tatort im ZDF?”8 taken from our
EMBASSI applicationdomain: To combine
the prepositionim and the #=$ -chunk ZDF
which wasbuilt usingthe( #=$ � > # )-rule
weapplythefollowing $&$ -rule9:

7Sometimeswe neededa thematicrole thatwasnot exis-
tent in EWN, consequentlywe hadto definesomethematic
rolesthatarerequiredby theapplicationdomainin orderto
facilitatethesemanticconstruction.

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

9Thefactthatthis utteranceis a Yes/No-questionis irrel-
evant to phase1, but word order information is storedand
madeavailablewhenthepragmaticsof theutteranceis com-
puted.

PP: PNP:
head= P:
role= has-value:
Pmorphfeatposition= prepos,
Pmorphfeatkasrek= NPmorphfeatcase,
PPvpsynfeatclausetype=

NPvpsynfeatclausetype,
PP= P:

The $?$ -rule contains syntactic as well
as semantic information about the chunk-
combination.The DRS for the $?$ -chunkis
constructedby theuseof

�
-compositionof the

DRSesof ZDF andim obtainedfrom thelex-
icon:@BA

im-SP C AED�FHG
���!ITVStation1 C I Dhas-name C IKJML (*N DName C L (*N D

���� G@PO
has-value C A JQI D�F R������

A ITVStation1 C I Dhas-name C IKJML (*N DName C L (*N Dim-SP C ASD
has-value C A JQI D

�������
After having applied all phrasestructure

ruleswegetthreechunks:The #=$ Tatort, the$&$ im ZDF, andtheverbphraseT&$ kommt.
Eachchunkgetsafterthisfirst phaseaseman-
tic interpretationon its own. The interpreta-
tion of the whole utteranceis derived by re-
lating thesechunksandtheir interpretationto
eachotherin phasetwo.

4.2 Phase2: Applying CaseFramesto
Chunks

Phasetwo is differentfrom phaseonein that
it combineschunksthat needn’t be adjacent
to each other. Consequently, the order of
the constituentsis not relevant but may be
an indicator for preferred readings when
disambiguationis required. In this phase
we usea kind of dependency grammarthat
determinesfor eachchunkof phaseonea list
of possiblesyntacticfunctionsit mayhave:



U�V
has

UXWZY [
synfunc \[

constraintequation\
e.g.: ] ) has )^) Y

adverbial+P) has )^) Y
attribut] ) has +�) Y
subject+�) agr caseR nomJ+�) agr num R ] ) agr num_

The options are constrainedby the mor-
phologicalfeaturesof the chunk,e.g.a #=$ -
chunk functions as a subjectonly if it has
nominativecase.

For thesemanticheadof eachchunkthere
is a caseframe10 in which informationabout
the valencies11 are stored. The valenciesof
eachchunk are filled by combining it with
otherchunks,e.g.building a T&$ from a verb
anda #=$ that functionsas its direct object,
or expandinga T`$ by anadverb.
The suitability of the combination of two
chunks is determinedby the semanticcon-
straints of the application domain. For
example,considerthecaseframefor theverb
kommen in thesenseof “runninga program”:

infiniti ve: kommen

synt. function thematicrole EWN concept
subject agent: Program1
adverbial location: TVStation1

From the caseframe we derive hypotheses
aboutpossiblefillers of a complementposi-
tion of a chunkusingthesyntacticfunctions.
Whethera hypothesisis satisfiableor not is
determinedby theconceptsof thechunks.If
they fit, the DRS can be computed: For a
semantichead

���
, its complement

��a
anda

thetarole ; - thema� ��� � synfunc 
 that
��a

10The term caseframehereis usedin the sameway de-
scribedby Fillmore (Fil69) andrefersto thematicrolesof an
expression

11Thetermvalency hereis usedin abroadsense:it doesn’t
only imply theobligatoryelementsneededin orderto makea
phrasesyntacticallycomplete;but it alsorefersto thepossible
semanticandpragmaticmodificationsan elementmay take
and their syntacticrepresentations,e.g.attributesfor nouns
or adverbialsfor verbs.

can fill, we get the extensionof the modi-
fied chunk b��� as follows ( 1 ,.- head� ��� 
 ,c ,.- head� ��a 
 ):

ext �db��� 
e-
ext � ��� 
^f ext � ��a 
efg

h k
thema� �! � synfunc 
 �Mh  � h " 
ji

In our example,the T?$ kommt canbe com-
binedwith theadverbial $&$ im ZDF sincein
the caseframeof kommen thereis a valency
for anadverbialwith theconceptlocation.
Soweget �������

A I�kRun C k D TVStation1 C I DName C L (*N Dim-SP C AED
has-location C klJmI Dhas-name C ISJnL (*N Dhas-value C A JMI D

��������
After

�
-compositionof the DRS above with

theDRSfor Tatort we geta full DRSfor our
exampleutterance.

5 Building a caseframe database

In orderto encodethe semanticsof a natural
languageexpressionin our DL-domain, we
alwayshadto searchin EWN for this expres-
sion, and if it was found, we had to manu-
ally follow up the taxonomicchainuntil we
arrivedat asuperconceptthatwasalreadyde-
finedin our domain,andthenbegin from that
point to encodethe subtreewe expandedin
thelaststep.This taskis time consumingand
canbea sourceof errors,like encodingsome
conceptswith their treesmore thanonce,or
forgettingsubconceptswithin a chain,not to
mentionthe typing mistakes,missingparen-
theses,etc. which makesthe domainmodel
inconsistentand the processingdifficult or
ratherimpossible.

Moreoverweuseourapproachtosemantics
constructionin differentapplications.Conse-
quentlywegatheredahugeamountof seman-
tic definitions(i.e.taxonomicchains)andcase



Figure1: Lexicon-tool

frames(i.e. thematicroles) definedby these
applications.Someof thesedataarespecific
to agivenapplication,whereasothersareused
by several applications.This madethe need
for a tool that enablesefficient storageand
easyandfastaccess,aswell aspreparingthe
datarequiredby theparserbeof primeimpor-
tance.

For this purpose,we have developeda lex-
icon tool that helps editing semanticdata,
checkstheir coherenceaccordingto thealgo-
rithm presentedin sect.4, andvisualizesthem
aswell (seefig. 1).

The tool dependson the following re-
sourcesasabasisfor its data:� EWN Ontology� SUMOOntology� Semanticlexica

In this respect,it is worth highlighting the
differencesbetweenour framedatabaseand
FrameNet(Bak98). FrameNetis an online
lexical resource12 for English basedon the
principlesof framesemanticsandsupported
by corpusevidence. It can serve as a dic-
tionary, for it includesdefinitionsandgram-
matical functionsof the entries. And hence
entriesare linked to the semanticframesin
whichthey participate,FrameNetcanserveas
a thesaurusaswell.

However, the information provided by
FrameNetis not formal enoughto bedirectly
applicableto our system;in otherwordsit is
not possibleto useFrameNetfor parsingut-
terancesdirectedto thesystemor constructing
thesemanticrepresentationfor them.Sofrom

12http://www.icsi.berkeley.edu/framenet/



thepracticalpoint of view, whatwe needis a
formal specificationfor the information rep-
resentedin FrameNetandwhich, on the one
hand,candirectlybeencodedin DL notation,
andon theotherhand,canbeusedasaneffi-
cientinferencemechanism.

Anotherdifferenceis that FrameNetis ba-
sically constructedfor the English language
andhencecanbeusedonly in Englishbased
systems.Sinceourapplicationis multilingual
our DL is basedon the ILI-representationof
EWN, which makesour 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

TheLEXICAL INTENSION refersto the lexical
concept(aspresentedin EWN) thatdescribes
the lexical meaningof theentry, whereasthe
LEXICAL EXTENSIONpresentsaDRSfor theen-
try, andwhichhasthefollowing schema:g 	

lexical-intension� 	�
oi
PRAGMATIC INTENSION and PRAGMATIC EXTEN-

SION13 provide optional information that can
beusedby thedialogsystem.

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

13ThepragmaticextensionalsopresentsaDRSfor thecor-
respondingpragmaticintension

“alsocalledthethematicrole” (e.g.user)con-
straints.

LINK refersto the nameof the correspond-
ing caseframe.

The lexicon-tool can be consideredas an
interfacebetweenour applicationsystemand
the semanticresourcesmentionedabove, be-
causeon the one hand, it storesthe expres-
sionsusedby the different applicationsand
presentsthemasentries,to which the corre-
spondingcaseframesareassignedandwhich
areneededby theparser. Ontheotherhand,it
storesfor eachentry theunderlyingsemantic
conceptasit is representedin EWN together
with its taxonomicchain.

It canalsobeseenasa reproductionof the
domainmodeldueto threefactors:

1. It mapsthepragmaticintensionof anen-
try onto the lexical one. This mapping
is essentialfor determiningthefillers (in
thesyntacticsense)or roles(in theprag-
maticsense)specifiedby thecaseframe.

2. It mapstherolesspecifiedby theapplica-
tion domainonto the conceptsobtained
from the semanticlexicon. Theseroles
mustnotviolatetheconceptualstructure.

3. It verifies the consistency betweenthe
lexical and pragmatic intesionsof the
roles.

Theinterfaceprovidesaneasyaccessto the
storedinformation with the help of naviga-
tion toolslikepop-upmenus,text fields,lists,
etc. It also enablesthe user to add new en-
tries to the databaseand define their word
classes,syntactic functions, thematic roles,
andsemanticconcepts(afterobtainingit from
EWN). While doing this the lexicon-tool of-
ferslistswith optionsthathelptheuserdeter-
minig themostappropriatecategoryby which
theselectedgap(text field) canbefilled, and
in the caseof ill-formed or inappropriatein-
put it returnsdetailederrormessageswith im-
provementsuggestions.



One of the most valuablefeaturesof our
lexicon-tool is the possibility of controlling
andcheckingthecoherenceof entriesbothin
termsof completeconceptualhierarchieswith
regardto our linguisticdomain,andappropri-
atethematicroleswith regardto the applica-
tion domain. So if the userwantsto check
consistency or dependency relationsbetween
someconceptshe can do that by typing the
requiredsequenceof conceptsinto thecorre-
spondingtext field and getting the response
after thecheck.Similarly, on addingnew en-
tries to the data base,if the given concept
doesn’t exist or collides with other concepts
it won’t be added,andsubsequentlythe tool
producesa correspondingerror messageand
proposespossiblesolutions.

A further featureis thevisualizationof de-
pendency relationsin termsof links andcross
referencesexisting in the knowledge base.
The possibility of checkingwhethera con-
ceptdefinedin a semanticlexicon specificto
a given applicationalsoexists in the domain
modelor not remainsto bedonein futurede-
velopment.

6 The Influenceof EWN on the
Performanceof EMBASSI

Our approach distinguishes between dis-
courseandapplicationdomains,whichin turn
leadsto a separationbetweenlinguistic and
applicationspecificknowledge. For this pur-
pose,our knowledgebasecontainsthe com-
plete SUMO ontology encodedin DL, the
EWN upperontology, andtheconceptdefini-
tionsspecificto EMBASSI applications.How-
ever, many SUMO andEWN conceptscould
beremovedfrom theknowledgebaseasthey
werenotusedby theapplicationspecificpart.
So in an automaticprecompilationstep,we
deleted862 concepts,which were only de-
finedbut not a partof otherdefinitions. This
stepimproved the performanceof EMBASSI

a greatdeal.Nonetheless,theratio of deleted
conceptswouldbeworsein morecomplex do-

mains. As we didn’t include the whole set
of EWN concepts,in a morecomplex appli-
cationthe EWN portion even of the reduced
knowledgebasewouldbelarger.

7 Experiencewith and Demandson
EWN

In this section,somedifficulties that we en-
counteredwhile usingEWN asthe linguistic
ontology in our knowledgebasewill be ad-
dressed.In the light of thesedifficulties, we
will outlineour strategy in dealingwith them
andconsequentlyour 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.� Missing parts of speech: EWN is

mainly limited to nouns,verbsand ad-
jectives.However, meaningsarenot just
expressedby theseelements.Definitions
for adverbs, temporal and spatial ex-
pressions,functionwords(e.g.auxiliary
verbs, modal verbs, prepositions,etc.),
not to mentionmulti-wordelements(e.g.
phrasalandprepositionalverbs),idioms,
collocations,andwidely usedabbrevia-
tions (e.g. “CO” for company) aregen-
erally not accountedfor in EWN. There-
fore we hadto expandthe linguistic do-
mainmodelto includeconceptsfor tem-
poral andspatialexpressions– to men-
tion only themostprominentones. It is
evident that theseelementsarevery im-
portantwithin the domainof EMBASSI

in particularandsimilar systemsin gen-
eral,because,ontheonehand,they func-
tion asfillers of roles in the application
specificdomain,which,in turn,helpsde-
terminig thesortof actionto be triggerd
off asa responseto anutterance.On the
other hand, in a languagelike German,
prepositions,for instance,determinethe



caseof the following noun. This fact
canbe usedto enhancethe mechanisms
employed for disambiguationandsense
differentiation. In conclusion,theseel-
ementsare not optional but essentialin
any naturallanguagesystemandcanplay
a centralrole both on the semanticand
application level, they shouldn’t there-
fore be ignoredin any tool for semantic
representation.� Missing senses: Another problem was
the case in which the word being
searchedfor alreadyexists in EWN but
not in all its senses.A definition of the
word “part”, for instance,in thesenseof
“memberof agroup”doesn’t exist. Also,
the word “subscribe”is only definedin
the domainof financial transactions,so
when we were searchingfor the same
word in thesenseof “being a memberor
join” (e.g.amailing list) thecorrespond-
ing definitioncouldn’t befound. In such
cases,we had to get the requiredsense
by usingsynonymouswords,despitethe
factthattherequiredword is alreadyde-
finedin EWN but not in all or at leastnot
in themostdominantsensesof it.� Conceptual gaps: The definitions of
someverbs(e.g.contain,glow, test,treat,
sweat,apply, charge,...) andmostadjec-
tivesaresoshort,that they don’t leadto
the supersetof all conceptsthat already
exists in EWN. Concequently, gaps in
the conceptualhierarchymay arise. In
order to fill in the gaps in the hierar-
chy, weaddedgeneralconceptslikeDO,
CHANGE, CAUSE, STATE, QUAL-
ITY, MODAL-PROPERTY, MENTAL-
PROPERTY and others to our knowl-
edgebase.On the onehand,thesecon-
ceptsfunctionassubconceptsof already
definedsuperconceptsin EWN, on the
otherhand,wecanderivetherequiredor
ratherthemissingconceptsfrom them.

� Long taxonomic chains: In contrastto
verbsandadjectives,somenounsareas-
signedvery long taxonomicchains(see,
for example, the definitions of “mall”,
“tour”, “cloth”, “stuff ’), which makes
their encodingin DL andhencethecon-
sistency control rather difficult, not to
mentionthestorageplaceandprocessing
time they may take. We by-passedthis
problemby taking the definition of the
underlyingsynonym (marked by “=” in
EWN), which usuallyhasashortertaxo-
nomic chain. A sideeffect of this strat-
egy is that someof the semanticprop-
ertiesof the word get lost, which leads
to inacurracy in the semanticrepresen-
tation. Also the synonym definitions
always imply a kind of generalization,
whichmaybea sourceof ambiguity.� Antonymy: Antonyms that canbe reg-
ularly built by usingsomenegationpre-
fixeslike (un-, in-, anti-, dis-,..), in gen-
eral,arepoorly representedin EWN. For
example,theword “subscribe”existsbut
not “unsubscribe”, the sameholds for
“scented”andother words. Onewould
argue that antonyms shouldn’t be ac-
countedfor in a lexicon, and their se-
manticrepresentationcanbeobtainedby
negating the correspondingaffirmative
form. However, the negationof a form
doesn’t always reflect the meaningof
thecorrespondingantonymousform (cp.
unsubscribevs. not subscribe). Apart
from the processingperspective, within
the foreign languageteachingdomain,
a learnershouldbe able to look up an
antonymousform, or at leastget infor-
mation about how to build an antony-
mousform. In conclusion,it would be
helpful, if EWN would pick up themost
frequentantonymseitherasseparateen-
tries or by assigningto every word the
correspondingantonymousform or pre-
fix.



� Derivations: Likeantonyms,many stan-
dard14 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 derivations either statically
or dynamicallyin EWN is essentialfor
building a uniform and balancedtaxo-
nomichierarchy.� Insufficient syntactic coverage: By
“syntacticcoverage”we meansyntactic
featureslike valenciesof a verb;gender,
numberof nouns,andsoforth. Suchfea-
turesare not representedin EWN. In a
systemfor natural languageprocessing
(e.g.machinetranslationsystem,parser,
languagegenerationsystem,..)thesefea-
turesare very essentialnot only on the
syntacticbut alsoon thesemanticlevel.� Compounds: Like derivations,thereare
only few entriesfor compoundwordsin
EWN, and there is 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 the individual constituentsmakingup
the compoundexpression,provided the
constituentsarealreadydefinedin EWN,
or by searchingfor synonymousexpres-
sions,eachconsistingof a single word
in order to take its definition as a sub-
stitute for the compoundbeing actually
searchedfor. The disadvantageof this
methodis thatit makesthesemanticcon-
structionmoredifficult andthesemantic
representationverycomplex andin some
caseseveninaccurateaswell. Thisprob-
lem becomesmoreobviousin languages
like English, where the constituentsof
a compoundexpressionareseparatedby

14“standard” here implies derivations that are built by
using productive rules like (e.g. p9qsr�t Gvu qsr Y wlx�yzw

,{9|S} q�~M� A p9q G�u I<� Y {9| p9qsr�t , etc.)

spaces. So it is sometimesdifficult to
recognizecompoundsas such. There-
fore generatingall possibleconceptual
combinationsdynamicallywouldbeof a
greatadvantage.� 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),which will accel-
eratethesearchandretrieval.

8 Conclusion

The main goal of our researchis the design
andimplementationof agenericdialoguesys-
tem for spoken languagethat enablesusers
to achieve specific tasks. 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 showed that the
encodingof lexical datain DL andprocessing
themin real-timewassofarpossible.

However, the practical experiencealways
yieldsnew demandson lexical resources(see
sec.7) andopenquestionsfor discussionand
furtherimprovementaswell. For example:

� ConsideringFrameNet,which datacan
be extractedand practically applied to
NLP-systems?� How canthey beencodedsothatthey can
begenerallyusedby differentsystems?� How canthe linguistic databestandard-
izedsothatthey canbeadaptableto sev-
eral languages?



� Shouldfrequentexpressions(like greet-
ings,polite expressions,etc.) belexical-
ized to enhancethe performanceof the
system?� Which linguistic datamustbeaccounted
for in a lexicon?

etc.

Mostof theabovementionedissuesarenot
reallynew but astherearenogeneralconcepts
for handlingthemthey arestill relevant both
linguisticallyandpractically.
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