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Abstract
In thispaperwepresentafreelyavailablesoftwarepackagethatconsistsof amorphologytool andapart-
of-speechtaggerfor German.Thesoftwareis user-friendly, runson any PCandcanbedownloadedasa
completepackage(includingthe lexicon) from theWorld Wide Web. Oneapplicationareais searching
for linguistic phenomenain annotatedcorpora.The corpusquery tool Tatoewhich is able to import
Morphy’s taggingoutputis presentedasanexample.

1 Intr oduction

Many applicationsin naturallanguageprocessingsuchassyntaxparsingor text indexing rely on
morphologytoolsandpart-of-speechtaggers.However, thesemodulesareoftennotavailableas
acombinationfor thesameplatform.ThefreelyavailablesoftwareMorphypresentedhereis an
integratedtool whichcombinesmodulesfor morphologyandpart-of-speechtaggingin asingle
package.1 The user interface,which is basedon the graphicalenvironmentof the Windows
platform,wasdesignedto makeMorphyasuser-friendly aspossible.

In the first sectionof this paper, we outline the underlyingalgorithmsof the morphological
analysis.Afterwards,wedescribethedevelopmentprocessof thepart-of-speechtagger. Finally,
wediscusshow linguistscanprofit on Morphyby usingcorpusquerytools.

2 The morphology tool

Themorphologicalanalysis,explainedin detail in [LEZIUS 1996A ], is devidedinto four steps.
When analysinga single word form, the first step is to checkwhetherit might be a non-
inflectionalword.Thesewordsarestoredin a lexiconof full forms.

In the secondstep,an inflectionalanalysisis performedfor nouns,adjectives,regular andir-
regularverbs,andpropernames.It is basedon five correspondinglexiconsof stemsandtheir
correspondinginflection types.Thebasicapproachof theanalysisis to determinethestemby
reversingmorphologicalprocesses.E.g.,for theword form Hausesall possiblesuffixesareiso-
latedresultingin stemandsuffix pairs(Hauses-,Hause-s,Haus-esetc.).Somewordformsalso
requirethe reversalof vowel mutation(Haus-Häuser, alt-älter) or changesof ß andss (Fluß
- Flüsse, fassen- faßt). If thereis a lexicon entry for a possiblestem(here:Haus in thenoun
lexicon),thestem’s inflectionis generatedaccordingto theinflectiontypestoredin thelexicon.
If thereis any accordancebetweenaninflectedform andtheoriginalword form, therespective
morpho-syntacticdescriptionis displayed(here:genitivesingularof thenounHaus). Thus,the
approachcanbecharacterisedasanalysisby generation.
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Althoughbeingratherexpensive in termsof processingtime, theapproachsimplifiesthetreat-
mentof compoundnounswhich is thefollowing step.If thesecondstepwasunsuccessful,the
word form is decomposedusinga longest-matchingrule. Startingfrom the right, the longest
inflectedform of a noun(cf. steptwo) is isolated(e.g.Kanzleramts-ministers). This processis
reappliedon theremainingprefix(hereKanzler-amts,Kanzler). Somespecialcaseslikeelision
of aconsonantarealsoconsidered(Schif(f)-fahrt).

If thedecompositionhasfailed,thetaskof thefinal stepis to guessthepart-of-speechof theun-
known word form. It relieson statisticson Germansuffix frequencieswhich havebeenderived
by Rapp(see[RAPP 1996]). Theaccuracy amountsto 95%.

The morpho-syntacticcategorizationwhich is explained in more detail in [LEZIUS 1998B]
amongothersconsidersgender, case,number, tenseandcomparativedegree.Sincemany appli-
cationsdo not requiresuchdetaileddistinctions,theanalyseroffersfour degreesof formatting
theoutput.Theanalysisspeedamountsto 300wordspersecondon a standardPC.In orderto
illustratetheoutput,theanalysisof asamplesentenceis presentedin figure1.

Figure1: Morphologicalanalysisof anexamplesentence

Sinceit is part of the analyser, a generationmoduleis alsoincludedin the morphologycom-
ponent.Besidetheinflectionof a word,all informationstoredin thelexicon is presentedto the
user(e.g.genderof a noun).Thestructuredoutputmaybehelpful for secondlanguagelearn-
ing. Sincethe lexicon contains324,000word forms (plus compoundnouns)basedon 50,580
stems,a wide coverageof the Germanlanguageis ensured.For lexicon maintenance,a small
expert systemhasbeendeveloped.To adda new word, first the stemhasto be entered.Sub-
sequently, thesystemfor somecharacteristicforms(e.g.nominativeplural of a noun)suggests
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inflectedforms,andtheuserhasto selectthecorrectones.Whentwo up to fivesuchquestions
areanswered(dependingonpart-of-speechandinflectiontype)theword is classified.

3 The part-of-speechtagger

Theoutputof themorphologicalanalysisis oftenhighly ambiguous.Thetaskof thetaggeris to
resolvetheseambiguities.Sincetaggingwith largetagsetsoftenhasto dealwith thesparsedata
problem,somefeaturesof Morphy’s morphologicalcategorizationhave beendiscarded(such
astenseandcomparative degree).Theresultingtagsetcontains500tagsof theoriginal 1,500
tags.In orderto develop the taggingalgorithm,an adaptedversionof the Churchtagger(see
[CHURCH 1992]) wascomparedwith an own algorithm which considersmore context than
the trigram-approach([LEZIUS ET AL . 1996B]). Both algorithmsweretrainedon a manually
taggedcorpusof 20,000word forms. Testedon a small test corpus(5,000word forms), the
Churchalgorithmachievedbetterresultsandwasthereforeimplementedin Morphy. Theaccu-
racy for this largetagsetamountsto 85%.60%of unknown word formsaredetectedcorrectly,
for another20%theratherslighterrorsarehardto avoid by thetagger(e.g.wronggenderfor a
noun).

However, the resultsare not goodenoughfor applicationsrequiring reliabledata.Therefore
alsoa small subsetof the large tag setwasconstructedby excluding morpho-syntacticinfor-
mation.This tagsetcomprises50 part-of-speechtags.Both tagsetsarelistedandexplainedin
[LEZIUS 1998B]. Thecorrectnessfor thesmall tagsetis about96%,for unknown word forms
upto 90%.Thespeedof thetaggeramountsto 1,000wordspersecond.In orderto illustratethe
tagger’souput,a taggingexamplefor thelargetagsetis printedin figure2.

An obvious idea is to utilise tagging information for lemmatisation (for details see
[LEZIUS ET AL . 1998A ]). In the sentenceUnd wie gewohnt geheich zur Arbeit., pastmor-
phologicalanalysisit is not clearwhethergewohntin thepresentcontext mightbeanadverbor
averb,resultingin differentlemmas(gewohntor wohnen). By analysingthecontext, thetagger
canmake thecorrectdecision(here:adverbgewohnt). The implementedtaggerthereforealso
determinesthe mostlikely lemmaof a word form in its respective context (cf. lemmatisation
in figure2). Testedon a text sampleof 10,000word forms,about90%of all ambiguousword
formswerelemmatisedcorrectly.

4 Searching for linguistic phenomena

Severalapplicationareaslike informationretrieval or syntacticanalysisarebasedon morpho-
logical analysisandpart-of-speechtagging.Anotherdomainis the searchfor linguistic phe-
nomenain a taggedcorpusperformedby corpusquerytools.

A ratherpowerful but still user-friendly corpusquery tool is Tatoe.It is freely available for
the Windows platform2 and importsMorphy’s taggingoutput.A searchpatternin Tatoeis a
context freegrammarwhich allows theconstructionof recursive rules.Assistedby a graphical
environment,suchqueriesare easyto formulate.Figure 3 shows the output for an example
searchpattern.
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Figure2: Taggingandlemmatisationof anexamplesentence

Two typesof dataareusuallyextractedby linguists:distributionaldata,andcollocationaldata.
Thesecanform thebasisfor linguistic research,especiallyfor lexicography. Extractingdistri-
butionaldatameansto observe how specialcategories(word forms, lemmas,partsof speech)
behave in differentcontexts. For example,onemight want to find out which adverbsareused
with comparativesandsuperlatives(patternadverb-adjective-noun,examples:etwas,noch, um
so,weitaus,immerhin) or asmodifiersfor cardinals(patternadverb-cardinal-...-noun,examples:
beinahe, mindestens,nahezu,immerhin). If the researcherconcentrateson thequestionwhich
constructionsare usually used,he focusseson collocations.For example,one might extract
verb-noun-collocations(patternverb-...-noun,examples:Respektzollen, Rücksicht nehmen).
Another exampleis the extraction of idiomatic phraseslike two nounscombinedby a con-
junctionasillustratedin figure3 (patternnoun-und-noun,examples:RatundTat, Männerund
Frauen,LugundBetrug).

Notes
1Downloadwebsite:http://www-psycho.uni-paderborn.de/lezius/
2Downloadwebsite:http://www.darmstadt.gmd.de/ � rostek/tatoe.htm
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Figure3: OccurrencesmatchingthesearchpatternSUB und SUB

Vol. 31/4.

[ALEXA /ROSTEK 1996] Melina Alexa, Lothar Rostek(1996). Computer-assistedcorpus-basedtext
analysiswith TATOE.PresentedatALLC-A CH96,Bergen,Norway. Abstracts,pp.11-17.

[CHURCH 1992] KennethW. Church(1992).A stochasticparts program andnounphraseparser for
unrestrictedtext. SecondConferenceonAppliedNaturalLanguageProcessing,Austin,Texas,pp.
136-143.

[LEZIUS 1996A ] WolfgangLezius(1996).“MorphologiesystemMorphy”, in: R. Hausser, ed.,Linguis-
tischeVerifikation: Dokumentationzur ErstenMorpholympics1994, Niemeyer, Tübingen,pp.25-
35.

[LEZIUS ET AL. 1996B] WolfgangLezius,ReinhardRapp,ManfredWettler (1996).“A Morphology-
SystemandPart-of-SpeechTaggerfor German”,in: D. Gibbon,ed.,Resultsof the3rd KONVENS
Conference, MoutondeGruyter, Berlin, pp.369-378.

[LEZIUS ET AL. 1998A ] WolfgangLezius,ReinhardRapp,ManfredWettler (1998). “A freely avail-
ableMorphologicalAnalyzer, Disambiguator, andContext SensitiveLemmatizerfor German”,in:
Proceedingsof theCOLING-ACL 1998, pp.743-747.

[LEZIUS 1998B] Wolfgang Lezius (1998) Die Wortklassensystemevon Morphy Internal Report,
Universität-GHPaderborn,Fachbereich2.

[RAPP 1996] ReinhardRapp (1996) Die Berechnung von Assoziationen.Ein korpuslinguistischer
Ansatz.Olms,Hildesheim.

623



Proceedingsof EURALEX 2000


