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Particle Verbs in NLP lexicons
AnkeLÜDELING, Stuttgart,Germany

Abstract
This paperdiscussesthe problemsthat arise in NLP lexicons if Germanparticle verbsare analyzed
aswords.I suggestanalyzingthemasphrasalconstructionsconsistingof an adverb,an adjective, or a
prepositionandaverb. It is thennotnecessaryto haveseparatelexiconentriesfor compositionalparticle
verbs.Non-compositionalparticleverbsalsodonotneedseparatelexiconentriesfor taggingandparsing.
They needmulti-word lexiconentriesfor all thoseapplicationsthatoperateonsemanticrepresentations.

1 Introduction

The treatmentof theso-calledparticleverbsin someGermaniclanguages1 is notoriouslydif-
ficult on all levelsof linguistic processing.Particleverbsare,roughlyspeaking,constructions
thatconsistof a verbanda particle(or pre-verb)which is obligatorily verb-adjacentin V-final
sentences,asin (1a),andstaysclause-finalin V-secondor V-first sentences,cf. (1b).2

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

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

c. *er anliestdasBuch

Theproblemis obvious:theseparabilityof theparticleandtheverbsuggeststhatparticleverbs
shouldbeanalyzedlike syntacticconstructionsconsistingof anXP anda verb. However, they
seemto behave likewordsin many otherrespectsandthusmany speakersof Germanfeel they
shouldbe analyzedandtreatedaswords.The literaturereflectsthis: many researchersargue
that particleverbsmustbe exceptionalwords ([NeelemanandWeerman1993],[Stiebelsand
Wunderlich1994]andmany others)andothersarguethatthey arestrangelybehavedsyntactic
constructions([vanRiemsdijk1978],[Booij 1990],[vonStechow 1993],[Zeller 1997]andoth-
ers).BecauseNLP systemstypically do not dealwith theparticleverbproblemin a principled
manner, thedilemmais reflectedimplicitly in many NLP systemsandtheir lexicons.

In (computational)lexicographyparticleverbsaretypically treatedaswords.This is partlydue
to thefactthatparticleverbsarespelledwithout aspacein V-final sentences.3

Thepaperis organizedasfollows.First I will show someexamplesof problemsfor NLP appli-
cationsthatariseif particleverbsareanalyzedaswords(Sections2 and3). ThenI will sketch
aprincipledapproachto particleverbsthatavoidstheseproblems.
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2 The selection problem: Tagging

The word analysisof particle verbsposesproblemsfor taggingmechanismssince it is not
desirableto tag theparticle+ verbcombinationasa verbwhenit occursV-final andasa verb
plus a phrasewhen it occursin V-secondsentences.Hence,many taggingalgorithmshave
assumeda separatetagfor verbalparticles.But this posesa problemin thesensethat it is not
clearwhich tagtheseparatedparticleshouldreceive: typically taggersmake a largenumberof
mistakeswith respectto thecategory of theparticle,asshown in (2).4

(2) a. Es kommt ja auf denWert
�
an/PTKVE�

it comes modalparticle on thevalue an
“it dependson thevalue”

b. Auf dieTat jedeseinzelnen kommt es
�
an/APZR�

on theaction of eachseparateone comes it an
“it dependson theactionof eachperson”

Theproblemhastwo causes:first, particlesoccurin thesamepositionin sentencesthatadjec-
tives,adverbs,or prepositionalphrasesoccurin, asshown in (3).

(3) a. daß er dieTasse leer trinkt
that he thecup emptyAdj drinks
“that heemptiesthecup”

b. daß er dasBuch langsam liest
that he thebook slowlyAdv reads
“that hereadsthebookslowly”

Second,particlesarehomophonouswith elementsfrom at leastoneof the categoriesA, Adj,
or P. It is thereforenot possibleto distinguishthemfrom theseotherelementsusingstatistical
methods.It is alsonot possibleto formulatea rule-basedtaggingalgorithmthatdistinguishes
particlesfrom adjectivesetc.becausethereis no theoreticalbasisfor thisdistinction:in [Lüdel-
ing, to app.] I discussa numberof teststhat arecommonlycited in the literatureto help dis-
tinguishparticleverbsfrom resultative or adverbialconstructionsandshow thatnoneof these
testsaresufficient.

A different,but relatedproblemariseswhenoneconsidersparticleverbsin V-final positions.
Therearemany which arealwaysspelledasoneword but – againdueto the fact that it is not
clearwhataparticleverbreally is – many othersarealternatively spelledasonewordor astwo
words.

(4) a. daß er in dasZimmer hineinkommt
that he into theroom particle+comes
“that heenterstheroom”

b. daßer in dasZimmerhineinkommt
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To summarize:it is notpossibleto clearlydistinguishverbalparticlesfrom adverbs,adjectives,
or prepositions.Thatprincipalproblemleadsto two kindsof taggingproblems:first, statistical
aswell asrule-basedtaggerswill make many mistakeswith respectto theclassificationof the
separatedparticleandsecond,constructionsthatarespelledasoneword in someinstancesand
astwo wordsin otherinstancesreceivedifferenttags.

3 The productivity problem:
transparent vs. non-transparent particle verbs

Many particleverbsarenon-transparent.Thereare,however, many otherconstructionsthatare
often calledparticleverbsthat aretransparentand– what’s moreimportantfor lexicographic
purposes– productive.Someexamplesof productiveparticleverbpatternsaregivenin (5).

(5) a. anlesen“to startreading”,andiskutieren“to startdiscussing”,andenken“to startthink-
ing (about)”,...

b. hineinlaufen“to walk into”, hineinrennen“to run into”, hineinschwimmen“to swim
into”, ...

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

It becomesclearfrom theseexamplesthatNLP applicationsthatreferto semanticpropertiesof
their input have to distinguishbetweencompositional(transparent)andthenon-compositional
(non-transparent)particleverbs.

Analysesthat simply list particle verbs as words in a lexicon typically do not make this
distinction.5 Without this distinctionit is not possibleto assumeproductive operationsfor the
compositionalcases.Oneexampleis themachinetranslationprojectVerbmobilwheretheex-
amplesin (5) areall listedseparately– ascomplex words– in the lexicon andthushave to be
treatedby separaterules.It is notpossibleto write arulelike(6) whichcapturestheproductivity
of hinein-formations.

(6) Germanhineinwith amannerof motionverbshouldalwaysbetranslatedasEnglishinto

4 No particle verbs

In [Lüdeling, to app.] I show that particleverbsdo not form a linguistically distinguishable
classof constructions:it is not possibleto determinea setof propertiesthatall particleverbs
have andthat othersecondarypredicateconstructionsor adverbial constructionsdo not have.
I discussthe consequencesof this approachfor the syntacticandmorphologicaltreatmentof
particleverbs.Thesolutionthat I will sketchin this sectionis basedon theanalysispresented
thereandfocusesontheconsequencesof thatapproachfor computationallexicography:particle
verbsareto be treatedin the samemannerassecondarypredicateor adverbial constructions.
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It is neithernecessarynor desirableto have a classof particleverbsor verbalparticlesin the
lexicon.

For tagging,particleverbsshouldnot betreateddifferentfrom secondarypredicateandadver-
bial constructions.Thismeansthatit is notnecessaryto list a(notdelimitable)classof particles
or to introducethepos-tag“verbalparticle”.Rather, particleshave to betaggedasAdv, Adj, or
P.6 It is necessaryto re-analyzethoseparticleverbsthatarespelledin oneword - theparticle
hasto beseparatelytagged.Many taggersalreadydo suchakind of re-analysisin orderto find
out whethera verb is inflectedor uninflected:in German,the infinitive is oftenmarkedby zu
“to”. For simplex verbs,zu is separated,asshown in (7a). In particleverbs,zuattachesto the
baseverb(anotherpieceof evidenceto show thattheparticleis notpartof theverb),asin (7b).
Taggersthatdistinguishbetweenfinite andinfinitival verbs(asTreeTaggerfor exampledoes)
alreadyseparatetheparticleandthezu from theverb. Thedesiredrepresentationwould bethe
onein (7c).Thetagfor hineinwouldhave to beADV.

(7) a. er bat sie, zu kommen
he asked her toin f initive� marker come
“He askedherto come”

b. er bat sie, hineinzukommen
he asked her into + toin f initive� marker + come
“he askedherto comein”

c. er bat sie, hinein zu kommen
he asked her into toin f initive� marker come

For transparentparticleverbsthe story endshere:they canbe parsedlike all othersecondary
predicateconstructionsor adverbial constructions.The semanticrepresentationis built up by
regularsemanticprinciples.

Non-compositionalparticleverbscanalsobe parsedregularly. The semanticrepresenationof
suchparticleverbs,however, mustbe listed in a semanticlexicon. It is not necessaryto intro-
ducespecialmechanismsfor this sincemechanismsthatdealwith non-compositionalinput are
neededin any caseif anapplicationoperatesonsemanticrepresentation.This is summarizedin
Table1.

Let me sketchwhat this would meanfor Verbmobilandits lexicons.Considerparticleverbs
with hinein“into” thatcombinetransparentlyandproductively with mannerof motionverbs,as
seenin (5).Recallthatatthemomentthelexiconcontainsseparateentriesfor all verbsoccurring
with hineinandthat thereforea generalizingtransferrule suchas(6) cannotbestated.Instead
onehasto write a separatetranslationrule for eachnew entry. In my conception,therewould
only beoneentry for hineinasanadverb. For thetransparentcasesonewould thenbeableto
write a rule like (6). Thenontransparentcasesaretreatedlike idioms:They caneitherreceive
multi-wordentriesin thelexicon itself (e.g.in+ sich+hinein+lachen“to chuckleto oneself” or
sich+ hinein+steigern “to work oneselfup”, analogousto in+den+sauren+Apfel+beissen, lit:
to bite into thesourapple,“to swallow thebitterpill”) or (asit is donein Verbmobilfor phrasal
idioms,see[Emeleetal. 2000])they aretranslatedasunitsin thetransfermodule.Thelexicon
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taggerlexicon parserlexicon semantic lexi-
con (e.g. machine
translation, infer-
ence systems, text
understanding)

transparentparticleverbs noseparateentry no separateentry no separateentry
non-transparent particle
verbs

noseparateentry no separateentry multi-word entry

Table1: Lexical entriesfor particles

is thenfreedof redundantentriesandthesystemis ableto dealwith theproductivity of particle
verbformation.

5 Summary

To sumup: to analyzeparticleverbsasa specialclassof wordsyieldsmany problemsfor NLP
lexicons.Sincethereis alsonotheoreticalbasisfor suchaclassof constructionstheseproblems
canbeavoidedby treatingparticlesasregularadverbs,adjectives,or prepositionsfor tagging
lexicons and to treat non-compositionalparticle verbsas idioms in a semanticlexicon. The
advantageof suchanapproachis thatunnecessaryambiguitiesareavoidedandtheproductivity
of transparentparticleverbformationcanbedealtwith.

Notes
1Particleverbscanbefoundin German,Dutch,theScandinavian languagesand(arguably)English.Construc-

tionsthataresimilar to theGermanicparticleverbsexist in Hungarian.In thefollowing I will speakaboutGerman
examplesonly. I suspectthatmany of theconclusionshold for Dutchaswell. I will not makeany claimsaboutthe
otherlanguagescontainingparticleverbs.

2Accordingto [StiebelsandWunderlich1994]particlesin particleverbscanbeof any majorsyntacticcategory.
In thispaperI will dealonly with particleverbswith adverbial,adjectival, or prepositionalparticles.Theproblems
describedbelow areevenworsewhenverbalandnominalparticlesareconsideredaswell. See[Lüdeling, to app.]
for reasonswhy nominalandverbalparticlesshouldbetreateddifferently.

3It becomesclearthattheorthographicrulescannotbea criterionof whatcountsasa particleverbswhenone
considersthat after the Germanorthographicreform of 1998therearesuddenlyfewer particleverbsthanthere
werebeforethereformsincemany constructionsthatwerespelledin onewordarenow spelledin two.

4Theexamplestemsfrom theTreeTaggerwhich wasdevelopedat theUniversityof Stuttgart([Schmid1994,
1995]).This is not meantascriticism of this particulartagger– other taggersgive comparableresults.PTKVE
standsfor ’verbalparticle’,APZR standsfor ’circumpositionright’.

5Onemight arguethatproductive word formationshouldbe part of any lexicon. If it werethenthis problem
would disappearevenin a word analysisof particleverbs.However, mostcomputationallexiconsdo not contain
enoughword formationinformationto handlethis.

6It hasto benotedthatthereareanumberof elementsthathaveadverbial,adjectival,andprepositionalreadings.
Theselectionbetweenthesethreepos-tagsremainsdifficult.
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