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Abstract

We presenta lexical resourcecomprisingmorphologicalandsyntacticinformation. The resources re-
alisedasa relationaldatabaseywhich facilitatesthe accesandadministratiorof the data.Sophisticated
tools have beendevelopedto allow a userfriendly usageof the resourceOneapplication,a broadcov-
erageparserwhich makesuseof boththe morphologicaindsyntacticpartof the databases presented
in detail.

1 Intr oduction

In the last years,several lexical resourceshave beendevelopedat the Institute for Natural
LanguageProcessingIMS) of the University of Stuttgart. Theseinclude the lexicon of a
morphologytool ([SCHILLER 1996]), a taggerlexicon ([SCHMID 1994]), a lexicon for sub-
categorisationinformation ([ECKLE 1999]), and speciallexicons usedfor syntacticparsing
([BROKER/DIPPER 1999]). Thepurposeof IMSLex is to link togethertheseresourceso build

acommonone.Thus,differentlevelsof linguistic descriptionareaccessiblén auniquesource.
This resourcds realisedasa relationaldatabaseomprisingtablescorrespondindo the indi-

vidual (level-specific)subleicons.Informationfrom thedifferentsubleiconsis linkedthrough
a commontable containinglemmainformationand pointersto the readingsrelevant for each
level.

Themainadwantageof a databas@approachs thefacility to accessentrallystoreddatawhich

is alwaysup to date .Besidestheaccesandmanipulationof theresources realisedvia SQL, a
powerful standardisequerylanguageSQL programmingnterfacesareavailablefor all com-
monly usedprogramminganguagesywhich enablesasyintegrationof thelexiconsinto appli-
cations.

The architectureof IMSLex is illustratedin figure 1: the resourcewill be extendedcontinu-
ously by using (semi-)automati@cquisitionfrom large text corporaand,as a secondstrand,
an interactve maintenanceool (LexiTool). The applicationlexicons canbe derived from the
databaseCurrently the resources usedby NLP systemdor tagging,morphologicalanalysis
andbroadcoverageparsingin theframewvork of Lexical FunctionalGrammar(LFG). To query
the databaseve have developeda sophisticatedjraphicaluserinterface(LexiExplorer).

In the following two sections,the morphologicaland syntacticpartsof the architectureare
describedn detail (cf. section2 and 3, respectrely). Finally, we illustrate how the lexicons
togetherfeedthe parsingapplication(cf. section4).
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Figurel: Architectureof IMSLex

2 Mor phology

2.1 Maintaining the database

When building the morphologicaldatabasewe startedfrom the lexicon of a computational
morphologysystem.In orderto allow for a userfriendly extensionof the databasewe have
developeda sophisticatedacquisitiontool for interactve lexicon maintenancéLexiTool, cf.
[LEZIUS ET AL. 1999]). When enteringa new word, the useris asked the minimal number
of questionsnecessaryo infer the new word'’s inflection type. The questionsare internally
modelledasa decisiontree.In mostcasesonly the lemmahasto be typedin, and questions
areansweredy markingthe correctoneamongthe suggestedlternatves.To allow theuserto
checktheentryfor correctnesgheresultingparadigncanbedisplayedoy LexiTool. Currently
thelexicon comprise$5.000entriesandis extendedcontinuously

2.2 The database

The morphologicalpartof the databaseontainsthe lemmasof the differentword classesthe
respectie inflection classesand someadministratve information (suchasdateof entry). The
structureof the basictableis illustratedin figure 2.

| field | type | length | description \
Lemma text | variable
Oberflachenform text | variable | suppletive form: ging — geh(en)
Flexionsklasse text | variable | inflection type according to morphology system
Name_Eintragender | text | variable | user name; short form
Eintragsdatum date | fixed date of entry; e.g. 10/15/1999

Figure2: Structureof the basictableof the morphologicakectionof IMSLex
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Eachword classis storedin atablederivedfrom this basictable plus additionalinformation,
e.g.participleconstructiorfor verbs.As aconsequencelifferentword classe€anbecombined
in asingleSQL query In thefollowing example,ajoin is performedon two tables showving all

thenounsocuuringin the database@sa commonnounandpropernoun?

SELECT Substantive.Lem
WHERESubstantive.Lemm

ma FROM Substantive,
a = Eigennamen.Lemma ;

Eigennamen

To illustratehow linguistscanprofit from the resourcan combinationwith the expressveness
of SQL, thefollowing exampleshavs how to determineall verbstemsin theresourcehatcan

be concatenatedvith the suffix -bar resultingin an adjectve which is also containedin the

databas¢wunder(n)— wunderbar engl.(to) marvel— marvellou3.?

SELECT Lemma FROM Verben

WHERELemma IN
(SELECT rtrim(rtrim(rt ri m(Lemma r ),
FROMAdjektive WHERELemma ~ '.+bar$’);

a’), 'b’)

2.3 Querying the database

To make queryingthe databaseas easyas possible,we have developeda userfriendly tool
(LexiExplorer, cf. figure 3) which combinesan SQL-basednda query-by-&ample-basedi-
sualinterface.Thusno specificdatabasé&nowledge(andno knowledgeof SQL) is necessary
for posingsimplequeries.
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Figure3: Databasexplorationassistedy thetool LexiExplorer
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3 Syntax

3.1 Extraction of subcategorisationframes

Besidegnorphologicainformation,thelexical databasgrovidesfor a seconaype of informa-
tion thatis essentiafor syntacticapplicationssuchasparsing.This includesinformationabout
subcatgorisationframesand differentkinds of distributional information, suchasnounsthat
canbeusedin measurexpressionge.g.Liter in 1 Liter Wasser(1l of water)),specialadverbs
(e.g.rund in rund 100 Leute(about100 people)),adjectvesusableonly attributively or only
predicatvely, etc. Among these,subcatgorisationframesfor verbsare mostprominent:.each
canonicakentenceontainsatleastoneverbandfurthermore subcatgorisationframesaredif-

ficult to predictbecausef their broadvariety (the IMS lexical databaseurrently lists about
350differenttypesof frames).

Subcatgorisation lexicons supporting wide coverage grammarscan be extracted semi-
automaticallyfrom corpora(cf. [ECKLE 1999]; the lexical databasecurrently containssub-
categorisationinformationfor about14.000lemmas).However, theselexiconsarenecessarily
incompletesincethey only containframesthatshavedupin acorpus.In thefollowing section
we presensemi-automati@approachegor the completionof thelexicon.

3.2 Rulesand heuristics for completion of the lexicon

The architecturewe presentprovidesfor operationson the setof all subcatgorisationframes
of alemma3 Theseoperationsallow for systematiaddingof missingframes.An exampleis
provided by verbswith locative complementssupposehatfor a givenverb,in a corpusyou
find a significantnumberof frameinstanceshatonly differ with respecto the prepositionthat
is subcatgorised.If furthermoretheseprepositionsarelocative ones,onecanhypothesisehat
theverbsubcatgorisesfor a locative complementThusall missinglocative prepositiongi.e.,
theonesthatdid notshowv upin the corpus)canbeaddedo thelexicon.

In thesameway, severalframesmaybecollapsednto onein casehedistinctionbetweertwo or
moreframesis notrelevantfor theapplicationin questionge.g.framesthatareidenticalmodulo
acorrelatve escanbe collapsedor parsing following [BERMAN ET AL. 1998]. Likewisethe
mechanisntanbeusedto setpreferencenarks.An examplearetransitve verbswhoseobjects
canbe omitted. In casea sentenceavith sucha transitve verb is ambiguousandallows for a
readingas both transitve and intransitive, the transitve readingcan be marked as preferred.
Thusin a sentencdik e Heuteil3t Hans Brot (today Hanseatsbread),Brot will preferablybe
analysedasobject(andnot e.g.asthe lastnameof Hang. Note thatonly the transitve frames
of verbswith analternatve intransitve readingwill be markedaspreferred.

3.3 Mapping to LFG representation

The subcatgorisationframescontainedn the lexical databasareencodedn the TSNLP for-
mat(cf. [ESTIVAL ET AL. 1995]). At the IMS, we supportparsingin the framework of LFG.
For this application,the framesaremappedo a representatioprocessibléy the LFG gram-
mar. Sinceframesare often addedor modified, this mappingis doneautomaticallyandin a
modularway. Thusit is guaranteedhatafterany modificationof the lexical databasethe LFG
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lexicon canbe updatedmmediatelyandhencecantake advantageof ary improvementof the
lexical database.

The framesare mappedooth to macrosthat supplythe verb’s predicate-agumentstructurein

LFG formataswell asto macrosproviding for otherinformationrelevantfor parsing,suchas
caserestrictionon nominalargumentsrestrictionson sententialand prepositionaliguments,
etc. In our application,diathesedik e passve are also generatedduring the corversion.The
mappingfrom the TSNLP format to the LFG format of the example verb essen(to eat) is

illustratedin thefigures4 and5.#

| Lemma | Subcategorisation frame | Example \
essen (subj(NP_nom),0 bj (NP_acc)) | Hansif3tBrot. (Hanseatsbread.)
essen (subj(NP_nom)) Hansif3t. (Hansis eating)

Figure4: TSNLP-formatof the subcatgorisationframesof theverbessen

Lemma Subcategorisation frame Example
essen { @(NPnom-NPacc essen) Hansif3t Brot. (Hanseatsbread.)
| @(null-NPnom-P ASSI VE essen) Brot wird gegessen(Breadis eaten.)
| @(NPnomessen) @(DISPR) Hansif3t. (Hansis eating)
| @(null-PASSIVE essen) @(DISPR) | Heutewird gegessen.
} (Today oneeats.)

Figure5: LFG-mappingof the subcatgorisationframesof theverbessen

4 Usingthe resourcesin parsing

For applicationdik e parsing,not only subcatgorisationinformationis necessaryput morpho-
logicalinformationaswell. Both areprovidedby thelexical database.

Whenparsinga sentencegachword first is analysedoy a morphologicalcomponen{derived
from the lexical database)The morphologicalanalysisprovidesinformationaboutthe word’s
lemmaform, its partof speechandinflection.In a secondstep,the subcatgorisationlexicon
is looked up for information aboutthe lemma.Finally, the LFG grammaranalyseghe sen-
tence takinginto accountbothmorphologicabndsubcatgorisationinformation.In figure6 an
examplewith theverbil3t (eats)is depicted.

In our scenariopoththe morphologicakcomponentswell asthe subcatgorisationlexicon are
derivedfrom acommonsourcethelexical databaselhe mainadwantagesre:

e Thelexiconusedby themorphologicacomponenandthesubcatgorisationexiconhave
to besynchronisedvith respecto thelemmaforms.Thatis, thelemmaformsusedn both
lexiconsmustbe identical (e.g.essenin figure 6). This requiremenis easierto fulfil if
bothlexiconsstartoutfrom onecommonsource.
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Figure6: LFG analysisof theword form if3t

e The LFG grammardevelopedat the IMS is usedfor parsingnewvspapettexts. Typically
thesetexts containmary neologismsso a well organizedlexical databasés extremely
important.This guaranteethat(i) new entriescanbeeasilyaddedo thedatabasg(ji) the
entriesareconsistentand(iii) applicationdik e parsingcanimmediatelytake advantage
of all improvementspnthelevel of bothmorphologyaswell assubcatgorisation.

Conclusions

We have presente@narchitecturdor alexical databaseomprisingmorphologicalndsyntac-
tical information.The next stepis to integratesemantianformation.

Notes

Literally: "Retrieve all lemmasfrom bothtables thatof nouns(Substantive ) andthatof proper
namegEigennamen ), wherethelemmaform of the nounis identicalto thelemmaform of the proper
name.

?Literally: "Retrieve all lemmasfrom the verb table,wherethe lemmais enclosedn the following
list: all lemmasfrom the adjective tablewhich endon -bar, shortenedy the sufix -bar.”

3This propertydistinguisheshe operationsiescribecherefrom traditionallexical ruleslik e rulesfor
passvisation. Theserulesonly applyto onesubcatgorisationframeof averbatatime, asopposedo a
setof frames.

4TSNLP format: for each complementi,its function (e.g. sub) and its category (e.g. NP_nom
is specified. Complementsare separatecdby commas.LFG format: the notation is basedon XLE,
the grammardevelopmentervironment of Xerox, which is usedin the LFG parsing project (Par
Gram:http://www.parc X erox. com/is tl /gr oups/nlt t/p argrant). @(--) represents
amacrocall,{ ...| ...} indicatesadisjunction.
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