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Abstract

In this papemwe presentfreely availablesoftwarepackagahatconsistof amorphologytool andapart-
of-speechaggerfor German.Thesoftwareis userfriendly, runson ary PCandcanbedowvnloadedasa
completepackaggincludingthelexicon) from the World Wide Weh Oneapplicationareais searching
for linguistic phenomenan annotatedcorpora.The corpusquery tool Tatoewhich is able to import
Morphy’s taggingoutputis presentecisanexample.

1 Intr oduction

Many applicationsn naturallanguaggrocessinguchassyntaxparsingor text indexing rely on
morphologytoolsandpart-of-speeckaggersHowever, thesemodulesareoftennotavailableas
acombinatiorfor thesameplatform.Thefreely availablesoftwareMorphy presentedhereis an
integratedtool which combinesnodulesor morphologyandpart-of-speectaggingin asingle
packagée. The userinterface,which is basedon the graphicalervironmentof the Windows
platform,wasdesignedo make Morphy asuserfriendly aspossible.

In the first sectionof this paper we outline the underlyingalgorithmsof the morphological
analysis Afterwards,we describeghedevelopmenproces®of thepart-of-speeckaggerFinally,
we discusshow linguistscanprofit on Morphy by usingcorpusquerytools.

2 The morphologytool

Themorphologicaknalysisgxplainedin detailin [LEzIUS 1996A], is devidedinto four steps.
When analysinga single word form, the first stepis to checkwhetherit might be a non-
inflectionalword. Thesewordsarestoredin alexicon of full forms.

In the secondstep,an inflectionalanalysisis performedfor nouns,adjectves,regular andir-
regularverbs,andpropernameslt is basedon five correspondindexiconsof stemsandtheir
correspondingnflectiontypes.The basicapproachof the analysisis to determinethe stemby
reversingmorphologicalprocesse<.g.,for theword form Hausesall possiblesufiixesareiso-
latedresultingin stemandsuffix pairs(Hauses-Hause-sHaus-estc.).Someword formsalso
requirethe reversalof vowel mutation(Haus-Hauseralt-alter) or changef 3 andss (Flul3
- Flusse fassen fal3y). If thereis alexicon entryfor a possiblestem(here:Hausin the noun
lexicon), thestemsinflectionis generateéccordingo theinflectiontype storedin thelexicon.
If thereis any accordanc®éetweeraninflectedform andthe original word form, therespectre
morpho-syntacticlescriptionis displayedhere:genitive singularof thenounHaus. Thus,the
approacttanbe characterisedsanalysisby generation.
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Althoughbeingratherexpensve in termsof processindime, the approacltsimplifiesthe treat-
mentof compoundhounswhich is the following step.If the secondstepwasunsuccessfuthe
word form is decomposedising a longest-matchingule. Startingfrom the right, the longest
inflectedform of a noun(cf. steptwo) is isolated(e.g. Kanzleamts-ministes). This processs
reappliedontheremainingprefix (hereKanzleramts,Kanzlen. Somespecialcasedik e elision
of aconsonanarealsoconsideredSaif(f)-fahrt).

If thedecompositiomasfailed,thetaskof thefinal stepis to guesgshepart-of-speeclof theun-
known word form. It relieson statisticson Germansuffix frequenciesvhich have beenderived
by Rapp(see[RAPP 1996]). Theaccurag amountdo 95%.

The morpho-syntacticateyorization which is explainedin more detail in [LEZzIUS 1998B]
amongothersconsidergendercase numbertenseandcomparatre degree.Sincemary appli-
cationsdo not requiresuchdetaileddistinctions the analyseroffers four degreesof formatting
the output. The analysisspeedamountgo 300 wordsper secondon a standard”C. In orderto
illustratethe output,the analysisof a samplesentenceés presentedn figure 1.
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Figurel: Morphologicalanalysisof anexamplesentence

Sinceit is part of the analysera generatiormoduleis alsoincludedin the morphologycom-
ponent.Besidetheinflectionof aword, all informationstoredin thelexicon is presentedo the
user(e.g.genderof a noun).The structuredoutputmay be helpful for secondanguagdearn-
ing. Sincethe lexicon contains324,000word forms (plus compoundnouns)basedon 50,580
stems,a wide coverageof the Germanlanguages ensuredFor lexicon maintenancea small
expert systemhasbeendeveloped.To adda new word, first the stemhasto be entered Sub-
sequentlythe systemfor somecharacteristidorms (e.g.nominatve plural of anoun)suggests
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inflectedforms,andthe userhasto selectthe correctones. Whentwo up to five suchquestions
areanswereddependingn part-of-speeclandinflectiontype)theword s classified.

3 The part-of-speechtagger

Theoutputof themorphologicaknalysiss oftenhighly ambiguousThetaskof thetaggeris to
resohetheseambiguities Sincetaggingwith largetagsetsoftenhasto dealwith thesparsalata
problem,somefeaturesof Morphy’s morphologicalcateyorizationhave beendiscardedsuch
astenseandcomparatre degree).Theresultingtag setcontainss00tagsof the original 1,500
tags.In orderto develop the taggingalgorithm,an adaptedversionof the Churchtagger(see
[CHURCH 1992]) was comparedwith an own algorithm which considersmore context than
the trigram-approachi[LEzIUS ET AL. 1996B]). Both algorithmsweretrainedon a manually
taggedcorpusof 20,000word forms. Testedon a small testcorpus(5,000word forms), the
Churchalgorithmachieredbetterresultsandwasthereforamplementedn Morphy . Theaccu-
racy for thislargetagsetamountgo 85%.60% of unknovn word formsaredetectedcorrectly
for another20%theratherslight errorsarehardto avoid by thetagger(e.g.wronggendeifor a
noun).

However, the resultsare not good enoughfor applicationsrequiring reliable data. Therefore
alsoa small subsetof the large tag setwas constructedby excluding morpho-syntactiénfor-
mation.This tag setcomprises0 part-of-speecliags.Both tag setsarelisted andexplainedin
[LEZIUS 1998B]. Thecorrectnes$or the smalltagsetis about96%, for unknovn word forms
upto 90%. Thespeedf thetaggeramountdo 1,000wordspersecondln orderto illustratethe
taggers ouput,ataggingexamplefor thelargetagsetis printedin figure 2.

An obvious idea is to utilise tagging information for lemmatisation (for details see
[LEZIUS ET AL. 1998A]). In the sentencdJnd wie gewohntgeheich zur Arbeit., pastmor-
phologicalanalysist is not clearwhethergewohntin the presentontet mightbeanadwerbor
averb,resultingin differentlemmaggewohntor wohner). By analysinghe context, thetagger
canmake the correctdecision(here:adwerb gewohn). The implementedaggerthereforealso
determineghe mostlikely lemmaof a word form in its respectre context (cf. lemmatisation
in figure 2). Testedon a text sampleof 10,000word forms, about90% of all ambiguouswvord
formswerelemmatisectorrectly

4 Searching for linguistic phenomena

Severalapplicationareadik e informationretrieval or syntacticanalysisarebasedon morpho-
logical analysisand part-of-speechagging.Anotherdomainis the searchfor linguistic phe-
nomenan ataggedcorpusperformedby corpusquerytools.

A ratherpowerful but still userfriendly corpusquerytool is Tatoe.lt is freely available for
the Windows platforn? andimports Morphy’s taggingoutput. A searchpatternin Tatoeis a
contet free grammarwhich allows the constructiorof recursve rules.Assistedoy a graphical
ervironment,suchqueriesare easyto formulate.Figure 3 shavs the outputfor an example
searchpattern.
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E Tagging auf 5atzebene

Eingabezeile (hitte mindestens 4 Waortormen eingeben)
Der Erholungspark Hochtaunus hat dem erholungssuchenden Besucher einiges zu biet

Optionen |
Ausgabe des Taggings

Der der ART DEF NOM 3IN MAJZ il
Erholungspark Erholungspark #8UE NCM 3TN MAS
Hochtaunus Hochtaunus EIG NOM 3IN MAS
hat haben VER AUX 3 2IN
dem der ART DEF DAT 3IN MAS
erholungssuchenden ? ADJ DEF DAT 3IN MAS
EBesucher Eesucher #UE DAT SIN MAS
einiges einig ADJ 80L ARKR 8IN NEU
zu zu 3EZ
bieten bieten VER INF
s , BIE
wia s was BREL AFKK NEU FRO
=3 ich PER NCOM SIN MAS 3
sicher sicher ADJ ADV
empfehlen empfehlen VER INF
kann kénnen VER MOD 3 2IN

. BZE

] _>I_I
SchlieBen |

Figure2: Taggingandlemmatisatiorof anexamplesentence

Two typesof dataareusuallyextractedby linguists:distributionaldata,andcollocationaldata.
Thesecanform the basisfor linguistic researchespeciallyfor lexicography Extractingdistri-
butional datameansto obsere how specialcateyories(word forms, lemmas partsof speech)
behae in differentcontexts. For example,onemight wantto find out which adwerbsare used
with comparatresandsuperlatves(patternadwerb-adjectre-noun,examples:etwas,noc, um
so,weitausjmmerhir) or asmodifiersfor cardinalg patternadwerb-cardinal-...-nourexamples:
beinahe mindestenspahezujmmerhir). If the researcheconcentratesn the questionwhich
constructionsare usually used,he focusseson collocations.For example,one might extract
verb-noun-collocationgpatternverb-...-noun,examples:Respekizollen, Rudksicht nehmein
Another exampleis the extraction of idiomatic phrasedike two nounscombinedby a con-
junctionasillustratedin figure 3 (patternnounund-noun,examples:Ratund Tat, Mannerund
Frauen,LugundBetrug.

Notes

1Downloadwebsite:ht t p: / / www- psycho. uni - pader bor n. de/ | ezi us/

2Downloadwebsite:ht t p: / / www. dar mst adt . gmd. de/ ~r ost ek/ t at oe. ht m
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= TATOE: O of 38 texts. 3189 lemmas (44 / 0) E
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TaE1022.30 A0 {59 102 1545}

TE80725.55 ADJADY {51 B2 459)

Tas1121 11 Occurs 87 times In 38 texds (43 paragraphs ) ADY {53 70 1137}
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Figure3: OccurrencesnatchingthesearchpatternSUB und SUB
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