A Proposed Lexicalised Linearisation Grammar
— a monostratal alternative —

Yo Sato
Department of Computer Science
King’s College London
yo.sato@kcl.ac.uk

1 Intr oduction

In this paperl would like to shav therecanbe a seriousmonostatal alternatie to the standard
linearisationgrammaiin HPSG(Reape1994;Kathol, 2000)which positsa separate,phenogram-
matical' representationin particularWord OrderDomaininitiated by Reapejn orderto account
for, inter alia, scrambleddiscontinuityphenomendrequentlyobsered in freer word order lan-
guagedike German,Dutch, Japanesand Korean. My centralproposalconsistsin representing
word-orderrelatedconstraintgshatencompassiscontinuityaswell aslinear precedencexplicitly
insidethe featurestructure asvaluesof the Word OrderConstraint{WOCSs)feature.In whatfol-
lows | presentaratherradicalversionof implementingthis idea,whereinall the WOCsoriginate
from lexical headsandareappliedto local sisters.By way of compensationywe renderPHON a
compoundeatureenrichedwith word orderinformation,throughwhichWOCspropagteupwards,
to ensurehattheLP conditionsin discontinuouphrasesireenforced Admittedly, thissetupwould
requiresomeavhatextensive modi cations to othercomponent®f the grammay at timesdictating
particularphrasestructureconstruals.Also, the fully lexicalisedsystempresentecheredoesnot
quite achieve the samegeneratre power asthe versatileDOM-orientedsystem. However, | will
arguethat our conserative extensionto the classicalHPSG can handlemostof the phenomena
claimedto requirea separatdinearisation-speci alomain.| believeit is worth pushingthebound-
ary, sincewe couldthenretainthe lexicalist contourof HPSGandhenceall the usualadwantages
of lexicalist grammarseliminatinga needfor the ID/LP style LP attachments$o phrasestructure
rules(Daniels,2005),or rather phrasestructurerulesaltogether

Below is an exampleof scrambleddiscontinuityfrom Germanof the kind that motivatedlin-
earisatiorgrammarswhere(1) is in canonicalword orderwhile (1') shawvsits scrambledrariants.

(1) Ich glaubedass derVater demJungen dasBuch zu lesenerlaubt.
I believe Compthefather(Nom}heboy(Dat) thebook(Acc)to read allow

*I think thatthefatherallows the boy to readthebook’

(8] Ich glaube dassderVater[dasBuch] demJungerzu lesen]erlaubt
Ich glaube dassdemJunger{dasBuch] derVater[zu lesen]erlaubt
Ich glaube dasgdasBuch]demJungerderVater[zu lesen]erlaubt

Notice that the lower VP is realiseddiscontinuouslyin (1') (in squarebraclets)! Suchin-
stancesrenotadequatelgoveredby context free phrasestructurerules(Suhre,2000)andcall for
somenon-CFGmachineryfor constituenrdering,suchthat (1) discontinuity/interleaing canbe
allowed and(2) appropriate P constraintsare enforced. Reapes accountinvokes someseparate
mechanism#o handlesuchordering,in additionto theintroductionof DOM (Reape1994).Firstly,
Reapes “default’ combinatorialoperationfor a phrasalprojectionis domainunion (ratherthan

Under the ‘biclausal’ construal, which is generally accepted to be more appropriate for the ‘incoherent” object control
constructions in question (Gunji, 1999) than the ‘monoclausal’ alternative, or argument composition (Hinrichs & Nakazawa,
1990). Note that I am not employing a biclausal construal throughout, however. I am in agreement with Kathol and Miiller
in preferring argument composition for ‘coherent’ constructions (Kathol, 2000; Miiller, 2002).



appendasin contet free rules),which is essentiallydiscontinuity-allaving but orderpreserving
meiging of lists. Secondlyin orderto distinguishthe potentially discontinuousand obligatorily
contiguouscasesthe UNIONED featureis introducedinto phrasesyhich indicateswhetherthe
phraseés intervenableat uppemodes.For examplethelowerzu-in niti val VP in theabore example
is UNIONED + andhenceis domain-unionednto its mother allowing for discontinuougealisa-
tion. Thirdly, LP constraintsare statedin the LP componenf the grammar For example,the
constraintCoMPS<zU-INF-V in Germanblocksthe ungrammaticaku lesendasBud sequence.
Thefactthatthedomainunionoperatiorpreserestherelative orderof constituentgnsureshatthe
LP compliances presered non-locallyat uppernodes.In sum,theinteractionof domainunion,
the UNIONED featureandLP statementsontrolstheway thatconstituentarelinearisedn DOM,
ruling out the unacceptablesequencewhile endorsinggrammaticabnessuchasthe examplesin
.

DOM is alist of signsor "domainobjects’ (consistingof PHONsand synsers) cumulatvely
percolatedandas suchcontainsa considerablaluplicationof informationwith otherpartsof the
featurestructure.This is necessitatedt is claimed,by the existenceof non-localword ordercon-
straintsthatoperateacrosgocaldomains.Yetwhatl nd strikingaboutReapeswork is thatdespite
his invocationof separatenachineriego enforcethe potentiallynon-localconstraintsthe major
ity of the word order conditionsare appliedin factto sistes. Evenfor discontinuity inherently
non-localthoughit is, theintervenability informationoriginatesfrom a local feature, UNIONED.
Genuinelynon-localword orderconditions hamelythosethatlineariseparticularconstituentérom
insidedifferentlocal nodes,seemfar andfew between.Provided all LP constraintsarerendered
locally applicable— a contentiougpropositionl will discussin the next section— all that would
remainfor DOM to dois percolationof intervenability information. This suggestshe possibility
to dispensevith alinearisation-speci deaturelike DOM, if thefragmentedvord-ordemrelatedin-
formationcanbeaccordinglystreamlined! will amguethatthisis indeedpossiblen thefollowing
section.

2 Word Order Constraints Lexicalised

Theunderlyingideafor lexically encodedvord-orderconstraint{WOCS)is simple: sincethe de-
pendentf a lexical headare available asits valencesjt shouldbe possibleto statethe relative

linearorderandadjaceng betweernthe headanda dependensister aswell asbetweernits depen-
dentsistersjnsideit. TheWOC-incorporatedeaturestructurewould look like thefollowing, with

the Germanverbandnounwe saw earlierin theexamples:

[zu-inf-verb Fnoun _
CONSTITS { zu-lesen
PHON { } pHON | CONSTITS {Buch}
CONSTRS{} CONSTRS{}
SYNSEM | ... | COMPS i SYNSEM | ...| SPR [3e]|
CASE Acc GEN Neut
wocs {m<m} | WOCS { minfaet], [@et]<m | |

Let us rst focusonthe WOCsfeature whosevalueis a setof word-orderrelatedconstraints.
For the currentproposal includeADJ (for adjacenyg, representedbore as~) andLP (<) though
thefeaturemay containary relationalconstrainwith the proviso of its formalisability Thecrucial
pointis thatintervenabilityandLP constraintdothcomefrom asinglefeature working essentially
in thelike manner Naturally, thereis arestrictionon the operand®of theserelations:they have to
beeitherthesynsenof theheador of oneof thecomplementsAlso, it is stipulatedthatonecannot
stateaconstituents adjacento/precedegself. In theexamplesheWOCsfeatureof zu-lesersays,
for its projection,its accusatie complemenNP mustprecedeheverbitself, while thatof thenoun
Bud saysthatthe attachedleterminemustboth precedeandbe adjacento itself.?

Thesdexically encodedVOCsareenforcedjn thecaseof thehead-complemergrojection,in
amodi ed Head-Complemer8dhema(Pollard& Sag,1994),asshavn below. | amassuming at

2For the sake of the argument I am glossing over two facts here: (1) zu lesen is not really a word and (2) a noun can be
non-adjacent if adjoined by a nominal modifier e.g. an adjective. We will come back to this point in Section 3.



structurefor VPs, thereforeCOMPSincludethe subject’ For simplicity only the ADJ constraint
is shavn, but the LP constraintwould work in ananalogousnanner Notice thata new, enriched
PHON featurenow containsthe subfeatureCONSTRS(constraints)aswell asthe CONSTITS
(constituents)the unorderedsetof its phonologicalcomponentsThus,the PHON featureoverall
represent@ry of the legitimate word order patternsendorsedby CONSTRSwith the wordsin
CONSTITSin an underspeci edway. Crucially, this is where WOCs are percolatednto, and
hencdinearisationtakesplace.
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The readeris asledto interpretiss-ad andfss-4/ in the headdaughters WOCsto represengry two

synsera choserfrom the daughtersncluding the head ,namelylss-ai, € {ss-hdpss=ar,... gs=am}.

The structuresharingof ks=ai andiss-4j betweenWOCS and COMPSindicatesthatthe ADJ con-
straintappliesto thesetwo argumentsi.e. @ mustbeadjacentoli. Noticethatthecateyoriesbeing
uni ed betweerVOCSand COMPS,their synseninformationis fully availablefor linearisation.
Now, only for theseWOC-applicabledaughtersigns,the PHON CONSTITSvaluesarepairedup

with the appropriateoperator(in this casepai~paj) andpushedo the mothers PHONCONSTRS
feature.In short,the relevant WOCs, originally statedin a lexical headon a pair of categories,is

convertedinto the LP or ADJ speci cationbetweerthe corresponding®HONsandpassedip into

themother

Anotherimportantpointis thatthe CONSTRSsubfeaturés cumulativelyinherited.Noticethat
all thenon-headdaughtersCONSTRSvalues(ca,... cam) — the word orderconstraintsapplicable
to eachof their daughterspnamelythe resultof WOC applicationat the lower nodes— are also
passedup, collecting effectively all the CONSTRSvaluesof its descendants.This meansthe
information concerningword order astied to particularstring pairs, is never lost and passedip
all theway through,enabling?WOCsto beenforcedat ary pointatanuppernode.Thisis how the
discontinuity/adjacencconditioncanbe enforced sincethe ADJ speci cationgetspercolatedup
to thetopnodeandblocks/endorsetherelevantphrasebeingintervenedwherever suchintervention
is to take place. This is the taskthat wasborneby the UNIONED featureand domainunionin
Reapes framawork.

Lastly, the appliedWOCsare dischaged, in a similar mannerto the COMPSfeatureexcept
thatfor WOCsbothoperandof an ADJ/LP pair have to be encounteredor dischage. Thusthere
may remainundischagedWOC pairsin the mother(wacresz). Thisis in anticipationfor extending
theschemado otherphrasalktructuresywhich we will discusdn the next section.

Theresultof successiely applyingthis Schemaup to the erlaubt projectionin (1) and (1) is
shavn belawv (only the PHONfeature).We areassuminghe WOCswe saw earlierfor NPsandzu-
in niti val VPs,aswell asthe LPswritten into erlaubtthatits nominative anddative complements
(but notthe VP complementmustpreceddeheverh

3T will come back to the issue of configurational analysis in Section 3.



erlaubt}u Vater } der}}u Jungen }, dem }}
CONSTITS
PHON Uzu—lesen }UBuch }, das}}}

CONSTRS { [ <[], [0 2]<(v1], 61} (n1], [42)- [r2) ['e3)<vz) (g3} 3}

All the scrambledrariantsasin (1') would be endorsedy this representationincidentally it also
endorsegxtraposednstance®.g.der VaterdemJungenerlaubtdasBud zulesen dueto thelack
of adjacenyg requiremenbetweererlaubtandits complemen¥/P. It seemghatall theacceptable
word orderpatternsarecapturedoy this representation.

The "weakness- or price for simplicity — of our monostratarepresentatiotties in the fact
thatthe PHON feature,if augmentedhe word orderinformationin CONSTRs,is (naturally)still
devoid of local, above all synsem features. Oncea (maximal) projectionof a phrasehasbeen
completedthelocal informationof its non-immediatdower nodesis no longeravailable,making
a highernode LP conditionimpossiblethat works “down' the treesand checksthe LP between
elementsn its non-immediatdower nodes. Notice that the above representatioendorsese.g.
a disputablesequence?qdass)das Buc der Vater zu lesendemJungen erlaubt whereits low
acceptabilitynaybeattributedto theviolation of the “verb- nal' constrainbf Germarsubordinate
clauses.The requiremenseemdo be thatthe lower verh, a particularelementinsidethe control
verb's complementVP, shouldbe placedimmediatelybeforethe control verb  Suchnon-local
requirementsrewithin the descriptve power of Reapes systemjn which ary generalword order
constrainttanbeappliedto DOMSs, but beyondthatof our presentaipproach.

My tentatve responsas asfollows: | am scepticalaboutthe validity of describingthe con-
straintoperatingin the abose exampleas an instanceof non-localLP condition, in the light of
thefacts(1) thatits ungrammaticalityis suspectind(2) thatothermeansareavailablethatrender
the LP constraintdocal that would neverthelesshave the sameeffect. Our exampleis oneof the
“incoherent'constructiorwherea controlverbsubcatgorisesfor aVP complementinderthe stan-
dardanalysis andthe acceptancéevel of the above exampleis clearly higherthanits counterparts
in the “coherent'construction(* (dass)das Buch der Vater lesendenJungenlaRy). This contrast
shouldsomehav be accountedor, andoneway is to adoptthe amgumentcompositionanalysisfor
thelatter, for which WOCscanbe duly written into the headverbin theverbalcomple, anddrop
non-localLP conditions* Evengrantingtheungrammaticalityf ourexample,alocal, WOC-based
renderingof the relevantconditionis available. We could de ne a weaktype of adjaceng, which
only requirethattheright peripheryof oneconstituenprecedeheleft peripheryof theother This
examplecould thenbe precludedby requiringthe weakadjacenyg for the higherverb andits VP
complement.

3 Extension

Sofarwe have only beenfocusingon Head-Complemerstructure of a particularclausaltype at
that. | do aspireto make the proposedexicalisedWOCsapplicablegenerally so someadditions
andmodi cationsto thestandardheoryarein order

Firstly, the sametreatmentcanbe extendedto cover Head-Speci erStructuresuchasNPsas
well asclausesn a con gurational analysisquite straightforvardly. WOCs can be written into
a speci er-taking word in pretty muchthe sameway, andthe correspondingschemawould be
analogouso Head-ComplemenBchema. | assumeboth verbsand nounsselectfor both SPR
and COMPSvalencegqthougheithermay be an emptylist), sothe both WOCsapplicableto the
head-complemendrojectionandto the head-speci emprojectionshouldbewritteninto theseword
types.Giventhesimilarity betweerthesestructuresa supertypdhatcontainghe WOCsfeatureis
proposedasin thefollowing type hierarcly:

4 Another instance endorsed, (dass) der Vater dem Jungen das Buch erlaubt zu lesen, where the higher and lower verbs
are flipped, seems to show clearer contrast. Most of the native informants attested this example to be grammatical, whereas
most judged (dass) der Vater den Jungen das Buch ldf3t lesen ungrammatical.
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Theprecedingconsideratioralsoleadsusto a secondgooint, mentioneckarlierin Footnote3: it
is notjustwordsbut alsotheir barlevel projectionghatshouldcarry WOC information.Nominals
or thesubject-les&/P in acon gurationalanalysisshouldkeepits SPRvalenceundischaged,and
henceretainthe WOCsfor SPR.This is why we employed the staggeredlischage mechanism:
WOCsareappliedstepby step, rst to COMPSandnext to SPR,eachtime the relevant WOCs
beingdischaged.

Thirdly, now thatthe WOCsareencodedn lexical headsit is essentialfor succinctandnon-
redundantspeci cation of word order to have a type hierarcly of wordsin termsof WOCs for
speci c languageskor exampleGermanverbsmaybesubtypedasin thefollowing. Typessubod-
verb and zu-inf-verbshouldcontaina WOC that requiresthatits complementgprecedehe verb,
while for the matrix verbtypesoneneedgo specifytheVV2 (declaratve) andV1 (polarinterroga-
tive) word orderpatterns.

mull:rix-verb subord-verb zu-inf-verb
!

decl-verb polar-int-verb

| expectthelastpoint—subtypingof verbsin termsof word orderpatternsof theircomplements
— to raisesomeissuesof broaderconcern.Oneis of plausibility: asKathol (2000,Ch.7)amgues,
theissueof clausetypesmay be a matterthatshouldnot be determinedn the level of the heada
clauseis a projectionof but on the level of clauseitself. However, | deferthis questionfor later
considerationasour rst priority is to examinewhetherour approachis technicallyextensibleat
all to otherprincipalconstructionspr Schemata.

Closerto thebonein this sensaretwo technicaissueshe Germarnv2 word orderevokes. This
word orderpattern,standardlyconsideredh caseof constituenfronting, involvesthe requirement
thatany, but only oneof the arguments/adjunctBein the preverval position. Underour lexicalist
but linearisation-basedpproachthe singularity of the fronted constituentcould posea problem,
sincethe standardexicalist device invoked for this purpose,SLASH percolation(asin Pollard,
1990;Netter,1992),would beat oddswith our linearisation-base@/OCsfeature but linearisation
is usuallyneutralto thenumberof frontedconstituentsin facta purelylinearisation-basedccount
that ensureghis singularity of the preverbal constituentis offered by Kathol (ibid., Ch.5), but
clause-typesynwhichhecruciallyreliesto enforceL P conditions arenotavailableto ourlexicalist
approach.Thereis a way out: we could still expressthe singularity of the fronted constituentoy
usingdisjunctive statementef WOCs("eitherArgs, Argp, ... or Argy, mustboth precedeandbe
adjacento theheadverb’).

More problematian this regard, however, is theapparenheedto treatagumentsandadjuncts
as equal' sisters.lIt is eitheran argumentor anadjunctthat canappeaiin the preverbalposition.
Thesolutionl offer hereis to adopttheincreasinglyin uential Adjunct-As-Complemenproposal
(Noord& Bouma,1994),which will afford usdisjunctive statementdetweereitherargumentsor
adjuncts.Underthis proposalanadjunctis addedo the COMPSlist recursvely via lexical rule to
allow for iterative adjunction’ Thereforewe canstatethe relative linearorderof the headandits
(now dependentadjunctin a straightforvard manner Below is an exampleof a noun,Englishor
Germanwhich statest is modi ed by anadjective, which mustprecedehe noun. We coulddrop
this LP requiremenfor verbmodi cation by adwerbsto expresshey canappeabeforeor afterthe
verh

5In a more recent version, the proponents of this analysis specify potential selectional property in terms of ARG-ST list,
from which the COMPS list is derived (Manning, Sag, & Iida, 1999; Bouma, Noord, & Sag, 2001). We could move onto
this system quite straightforwardly, but since the motivations for this move do not concern us, I use the simpler old system.
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4 Conclusionand futur etasks

In the above | have given an overviev of a possiblelexicalist grammarwith the incorporated
WOCsfeaturethat handlesword order phenomengroblematicto CFG including discontinuous
constitueng. In particular | have shavn thatwith a due augmentatiorof the PHON featurethe
classicalcasesf discontinuity-causingcramblingcanbe adequatelyovered,without invoking a
linearisation-speci cdomain.

Yet the ideaspresentechereremainat a ratherhigh level of abstractionand needyet to be
testedthoroughlyagainst more real data. Oneissuemissingfrom the discussionabove is how
to constrainlinearisationaccordingto cateyories/typesof the constituentsnvolved ratherthan
cases/obliquenes$ complementsFor example,it is generallypreferredo putpronominaldefore
non-pronominalsn the Mittelfeld of a Germansubordinateclause. In our framework, whereno
linearisation-speci adomainis available,this informationwould have to be somehav written into
theWOCs. Thiswould involve puttinginto alexical supertypayenericWOCs,which arethento be
uni ed with thedependentsf its subtypesasandwhenapplicable However, sincesuchageneric
WOC is not anchoredo particulardependentgjuanti ed statement¢suchas "all the pronominal
complemeniNPsshouldprecedenon-pronominatounterparts'would berequired.

Anothermajorissueyetto beaddresseds unboundediependeng A fully linearisation-based
accountof UDCs would be advantageougo our approachin termsof uniformity, but no such
accounthasbeenfully developedto the bestof my knowledge,thoughPenn(1999)attemptsat a
limited useof linearisationfor this purpoself the standar/SLASH mechanisnwasto be adopted
aswell, thentheway the gappedelementinteractswith WOCsneeddo bespeci ed. Ontheother
hand,a linearisationaccountof UDCs doesnot seementirelyinconcevable,if the singularity of
thegap/ ller canbewarrantedy disjunctve WOCs®

Also, whathasbeenpresentedhereis a ratherradicalisedfully lexicalist) version,the plausi-
bility of which maywell beamatterof debateparticularlyaswe have beenwitnessinga signi cant
shift towardsthe constructionisparadigmin HPSG.A radicalismcanbreeda bias: we have al-
readyseerthatourinsistenceon lexicalisedWOCscompelsusto adopta non-traditionatreatment
of adjuncts. This radicality is an intendedone, however, to make the contrastwith the existent
approacheslear Thoughl intendto pursuethelexicalist possibilityfurther, it is worth notingour
centralproposala “head-dwven' mechanisnof word orderspeci cation,would essentiallyemain
intactif the WOCsfeaturewasintroducedto phrasalheadsaswell. This move may pave way to
a more plausibleand powerful grammay whereone could statenon-localword order conditions
morenaturally
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