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Abstract

This paperdiscusseghe problemsthat arisein NLP lexiconsif Germanparticle verbsare analyzed
aswords.| suggestanalyzingthemasphrasalconstructionsonsistingof an adwerb, an adjectve, or a

prepositiorandaverh It is thennotnecessaryo have separatéexicon entriesfor compositionaparticle

verbs.Non-compositiongparticleverbsalsodo notneedseparatéexicon entriesfor taggingandparsing.

They needmulti-word lexicon entriesfor all thoseapplicationghatoperateon semantiadepresentations.

1 Introduction

The treatmenbf the so-calledparticle verbsin someGermanidanguagebis notoriouslydif-
ficult on all levelsof linguistic processingParticle verbsare,roughly speaking constructions
thatconsistof a verbanda particle (or pre-verb) which is obligatorily verb-adjacenin V-final
sentencesasin (1a),andstaysclause-finaln V-seconcbr V-first sentencesf. (1b) 2

(1) a. dass er dasBuch anliest
that he thebook particle+reads
“that he startsreadingthe book”

b. er liest dasBuch an
he reads thebook particle
“he startsreadingthe book”

c. *er anliestdasBuch

Theproblemis obvious:the separabilityof the particleandtheverbsuggestshatparticleverbs
shouldbe analyzedik e syntacticconstructionsonsistingof an XP anda verh However, they

seemto behae like wordsin mary otherrespectandthusmary spealersof Germarfeel they

shouldbe analyzedand treatedaswords. The literaturereflectsthis: mary researcherargue
that particle verbsmust be exceptionalwords ([Neelemanand Weerman1993],[Stiebelsand
Wunderlich1994]andmary others)andothersarguethatthey arestrangelybehaed syntactic
constructiong[vanRiemsdijk1978],[Booij 1990],[von Stechav 1993],[Zeller 1997]andoth-

ers).Because\LP systemdypically do not dealwith the particleverbproblemin a principled
mannefthedilemmais reflectedmplicitly in mary NLP systemsandtheirlexicons.

In (computationaljexicographyparticleverbsaretypically treatedaswords.This s partly due
to thefactthatparticleverbsarespelledwithout a spacen V-final sentences.

Thepaperis organizedasfollows. First] will shov someexamplesof problemsfor NLP appli-
cationsthatariseif particleverbsareanalyzedaswords(Sections2 and3). Thenl will sketch
aprincipledapproacho particleverbsthatavoidstheseproblems.
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2 Theselection problem: Tagging

The word analysisof particle verbs posesproblemsfor tagging mechanismsinceit is not
desirableto tag the particle+ verb combinationasa verbwhenit occursV-final andasa verb
plus a phrasewhenit occursin V-secondsentencesHence,mary tagging algorithmshave
assumed separateag for verbalparticles.But this posesa problemin the sensehatit is not
clearwhichtagthe separategharticleshouldreceve: typically taggeramake a large numberof
mistakeswith respecto the category of the particle,asshavnin (2).4

(2) a. Es kommt ja aufdenWert (an/PTKVE
it comes modalparticle onthevalue an
“it depend®nthevalue”

b. AufdieTat jedeseinzelnen kommt es (an/APZR
ontheaction of eachseparatene comes it an
“it depend®ntheactionof eachperson”

The problemhastwo causesfirst, particlesoccurin the samepositionin sentenceghatadjec-
tives,adwerbs,or prepositionaphrase®ccurin, asshavn in (3).

(3) a. dal3 er dieTasse leer trinkt
that he thecup emptysg; drinks
“that heemptiesthe cup”

b. dalR er dasBuch langsam liest
that he thebook slowlyaq, reads
“that hereadsthe bookslowly”

Second particlesare homophonousvith elementsdrom at leastone of the cateyoriesA, Adj,
or P. It is thereforenot possibleto distinguishthemfrom theseotherelementausingstatistical
methodslt is alsonot possibleto formulatea rule-basedaggingalgorithmthat distinguishes
particlesfrom adjectvesetc.becausehereis notheoreticabasisfor this distinction:in [Ludel-
ing, to app.]| discussa numberof teststhatarecommonlycitedin the literatureto help dis-
tinguishparticleverbsfrom resultatve or adverbial constructionandshow thatnoneof these
testsaresufficient.

A different,but relatedproblemariseswhenone considergarticleverbsin V-final positions.
Therearemary which arealwaysspelledasoneword but — againdueto the factthatit is not
clearwhata particleverbreally is — mary othersarealternatvely spelledasoneword or astwo
words.

(4) a. dal3 er indasZimmer hineinkommt
that he intotheroom particle+comes
“that heentersgheroom”

b. daRerin dasZimmerhineinkommt
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To summarizeit is not possibleto clearly distinguishverbalparticlesfrom adwerbs,adjectves,
or prepositionsThatprincipal problemleadsto two kinds of taggingproblemsfirst, statistical
aswell asrule-basedaggerswill make mary mistakeswith respecto the classificationof the
separategarticleandsecondgconstructionghatarespelledasoneword in someinstancesand
astwo wordsin otherinstanceseceve differenttags.

3 Theproductivity problem:
transparent vs. non-transparent particle verbs

Many particleverbsarenon-transparenthereare,however, mary otherconstructionghatare
often called particle verbsthat aretransparenand— what's moreimportantfor lexicographic
purposes- productve. Someexamplesof productve particleverbpatternsaregivenin (5).

(5) a. anleserito startreading”,andiskutiererito startdiscussing”’andenlken“to startthink-
ing (about)”,...

b. hineinlaufen‘to walk into”, hineinrennerito run into”, hineinschwimmerfto swim
into”, ...

c. weglaufen “to walk away”, wegrennen“to run away”, wegschwimmen“to swim
away’, ...

It becomeglearfrom theseexampleshatNLP applicationghatreferto semantiqropertiesof
their input have to distinguishbetweencompositionaltransparentandthe non-compositional
(non-transparenparticleverbs.

Analysesthat simply list particle verbs as words in a lexicon typically do not make this
distinction® Without this distinctionit is not possibleto assumeproductie operationgor the
compositionaktasesOneexampleis the machinetranslationproject\Verbmobilwherethe ex-
amplesin (5) areall listed separately- ascomplex words— in the lexicon andthushave to be
treatedby separateules.lt is notpossibleto write arulelik e (6) which capturegheproductvity
of hineinformations.

(6) Germarhineinwith amannerof motionverbshouldalwaysbetranslatedcasEnglishinto

4 No particleverbs

In [Ludeling, to app.]l shav that particle verbsdo not form a linguistically distinguishable
classof constructionsit is not possibleto determinea setof propertieshatall particleverbs
have andthat othersecondarypredicateconstructionsor adwerbial constructionglo not have.
| discussthe consequencesf this approachor the syntacticand morphologicaltreatmentof
particleverbs.The solutionthat! will sketchin this sectionis basedon the analysispresented
thereandfocusesontheconsequencesf thatapproactior computationalexicographyparticle
verbsareto be treatedin the samemanneras secondarypredicateor adwerbial constructions.
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It is neithernecessaryior desirableto have a classof particleverbsor verbal particlesin the
lexicon.

For tagging,particleverbsshouldnot be treateddifferentfrom secondaryredicateandadwer-

bial constructionsThis meanghatit is notnecessaryo list a (notdelimitable)classof particles
or to introducethe pos-tag‘v erbalparticle”. Rathey particleshave to betaggedasAdv, Adj, or

P8 It is necessaryo re-analyzethoseparticle verbsthat are spelledin oneword - the particle
hasto be separatelyagged Many taggersalreadydo suchakind of re-analysisn orderto find

out whethera verbis inflectedor uninflected:in German the infinitive is often marked by zu
“to”. For simplex verbs,zuis separatedasshowvn in (7a).In particleverbs,zu attachego the
baseverb(anotherpieceof evidenceto shav thatthe particleis not partof theverb),asin (7b).

Taggerghat distinguishbetweerfinite andinfinitival verbs(as TreeTaggerfor exampledoes)
alreadyseparatehe particleandthe zufrom the verh The desiredrepresentatiomould bethe
onein (7c). Thetagfor hineinwould haveto be ADV.

(7) a. er bat sie, zu kommen
he asled her tojfinitive—maker COME
“He aslkedherto come”

b. er bat sie, hineinzulommen
he asked her into + tOinfinitive—marker + COME
“he askedherto comein”

c. er bat sie, hinein zu kommen
he asled her into tOinfinitive_marker COMeE

For transparenparticle verbsthe story endshere:they canbe parsedike all othersecondary
predicateconstructionor adwerbial constructionsThe semanticrepresentatiofis built up by
regularsemantiqrinciples.

Non-compositionaparticle verbscanalsobe parsedregularly. The semantiaepresenatiof
suchparticleverbs,however, mustbe listed in a semantidexicon. It is not necessaryo intro-
ducespecialmechanismsor this sincemechanismshatdealwith non-compositionaihputare
neededn ary casef anapplicationoperate®n semantiadepresentationlhisis summarizedn
Tablel.

Let me sketchwhat this would meanfor Verbmobilandits lexicons. Considerparticle verbs
with hinein“into” thatcombinetransparenthandproductively with mannerof motionverbs,as
seenn (5). Recallthatatthemomentthelexiconcontainsseparatentriesfor all verbsoccurring
with hineinandthatthereforea generalizingransferrule suchas(6) cannotbe stated Instead
onehasto write a separatdranslationrule for eachnew entry In my conceptiontherewould
only be oneentryfor hineinasanadwerh For the transparentasesonewould thenbe ableto
write arule like (6). The nontransparerntasesaretreatedik e idioms: They caneitherreceve
multi-word entriesin thelexiconitself (e.g.in+ sich+hinein+lachen“to chuckleto oneself or
sich+ hinein+steigern “to work oneselfup”, analogougo in+den+sauen+Apfel+beisselit:

to bite into the sourapple,“to swallow thebitter pill”) or (asit is donein Verbmobilfor phrasal
idioms,see[Emeleetal. 2000])they aretranslatedasunitsin thetransfermodule.Thelexicon
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taggerexicon parseifexicon semantic lexi-
con (e.g. machine
translation, infer-
ence systems, text
understanding)
transparenparticleverbs no separatentry no separatentry no separatentry
non-transparent  particle | noseparatentry no separatentry multi-word entry
verbs

Tablel: Lexical entriesfor particles

is thenfreedof redundanentriesandthe systemis ableto dealwith the productvity of particle
verbformation.

5 Summary

To sumup: to analyzeparticleverbsasa specialclassof wordsyields mary problemsfor NLP
lexicons.Sincethereis alsonotheoreticabasisfor sucha classof constructionsheseproblems
canbe avoidedby treatingparticlesasregular adwerbs,adjectves,or prepositiondor tagging
lexicons and to treat non-compositionaparticle verbsasidioms in a semanticlexicon. The
adwantageof suchanapproachs thatunnecessargmbiguitiesareavoidedandthe productvity
of transparenparticleverbformationcanbe dealtwith.

Notes

Lparticle verbscanbefoundin German Dutch, the Scandinaian languagesind(arguably)English.Construc-
tionsthataresimilarto the Germanigarticleverbsexistin Hungarianin thefollowing | will speakaboutGerman
examplesonly. | suspecthatmary of the conclusionshold for Dutchaswell. | will notmake ary claimsaboutthe
otherlanguagegontainingparticleverbs.

2Accordingto [StiebelsandWunderlich1994]particlesin particleverbscanbeof ary majorsyntacticcategory.
In this paper will dealonly with particleverbswith adverbial,adjectval, or prepositionaparticles.The problems
describedelon areevenworsewhenverbalandnominalparticlesareconsidereciswell. See[Ludeling,to app.]
for reasonsvhy nominalandverbalparticlesshouldbetreateddifferently.

3It becomeslearthatthe orthographiaulescannotbe a criterion of whatcountsasa particleverbswhenone
considerghat after the Germanorthographicreform of 1998thereare suddenlyfewer particle verbsthanthere
werebeforethereformsincemary constructionshatwerespelledin oneword arenow spelledin two.

4The examplestemsfrom the TreeTaggerwhich wasdevelopedat the University of Stuttgart((Schmid1994,
1995]). This is not meantas criticism of this particulartagger— othertaggersgive comparablaesults.PTKVE
standdor 'verbalparticle’, APZR standdor 'circumpositionright’.

50Onemight arguethat productive word formationshouldbe part of ary lexicon. If it werethenthis problem
would disappeaevenin aword analysisof particleverbs.However, mostcomputationalexiconsdo not contain
enoughword formationinformationto handlethis.

8]t hasto benotedthatthereareanumberof elementshathave adverbial,adjectival, andprepositionateadings.
Theselectionbetweerthesethreepos-taggemainsdifficult.
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