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Abstract

This paperdiscusses specialkind of syntax-semanticsnismatch: a
nounwith arelative clauseis interpretedasif it werea complementlause.
An analysisn termsof Lexical ResourceSemanticss developedwhich pro-
videsa uniform accountfor “normal” relative clausesandfor the discussed
typeof relative clause.

1 Intr oduction

In this studywe will discussa largely unnoticedtype of relative clausewhich we
will call propositionalrelative clause(PRC).PRCsmanifesta mismatchbetween
syntacticstructureandinterpretationsyntacticallythey arenormalrelative clauses,
butin thesemantican NP whichis modifiedby a PRCis interpretedasa proposi-
tion, eventhoughthe headnounin itself doesnot have a propositionalinterpreta-
tion. Theclearestaseof PRCswill comefrom datawith idiomatic expressions,
in particularwith boundwords. We will shav that the apparentmismatchcan
beresolhedif we adopta systemof combinatorialsemanticavhich exploits tech-
niguesof semantiaunderspecificatiosuchas UnderspecifiedRT (UDRT, Frank
andReyle (1995)),Minimal RecursionrSemanticMRS, Copestak etal. (2003)),
Constraint.anguagdor LambdaStructureCLLS, EggandErk (2002)),or Lex-
ical Resourcesemantic§LRS, RichterandSailer(2004a)).

A bonafide exampleof a GermanPRCis givenin (1). The nounDuzful3is a
boundword which may only occurin the expressiormit X auf demDuzful3stehen
(beoninformaltermswith X). In (1) thenountakesarelative clausewhich contains
therestof the expression.

(1) um denandererdenDuzfuld  ahnenzulassen[ aufdem man
in orderto the other the informal.footsuspecto let on whichone
mit denSpitzenkaftensteht].

with the top executves stand
‘in orderto make the otheronesuspecthatoneis on informal termswith the

top executives. (from the corporaof the Institut fiir DeutscheSpracheMannheim)

Examplessuchas(1) do not occurfrequentlyin texts andmary speakrscon-
siderthemas*“strange”or instancef creatve languageuse. The Englishtrans-
lation indicatesthe only possibleinterpretation:the NP with the relative clauseis
interpretedasa complementlause.

fThereportedresearctoriginatedaspartmy work in the projectDistributionalldiosyncrasie®f
the Collaboratve ResearctCenterSFB 441 at the University of Tubingen,fundedby the German
Researchoundation(DFG). | am gratefulto Daniele Godard,Gerald Penn,Frank Richter Jan-
Philipp SoehnBeataTrawinski andto thereviewersfor comments.

The contet for (1) is: Eine beliebteVarianteist dasBruderschafts-Droppingpei dem man
geschicktVornamenwie Thomas, Viktor, loan, Otti etc. einflicht, ...('A popularvariantis the
“friendshipdropping”throughwhich onedropsfirst namessuchasThomas Viktor, ...")
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We will assumethe following tentatize definition of a PRC constellation: A
sentenceavith an NP which is modified by a relatve clausesuchthat (i) the sen-
tenceis ungrammaticalf the relative clauseis removed, and (ii) the sentenceas
synorymousto asentencén whichthe NP with therelative clausds replacedwith
acomplementlausewith thesamdexical material. Thisis illustratedin (2): since
Duzful3is aboundword, it cannotoccurfreely (a). We canreplacethe NP with a
complementlauseto obtaina synorymoussentencgb).

(2) a. *um denandererdenDuzful3 ahnenzulassen
in orderto the other the informal.footsuspecto let
b. um denandererahnen zulassendassmanmit den

in orderto the other  suspecto let that one with the

Spitzenkaftenauf Duzful3 steht.
top executves on informal.footstands

In this paperwe will focuson Lexical ResourceéSemantic§LRS). We will
presentasimplesemanti@nalysisof restrictive relative clausesWe will shawv that
this analysisprovidestheright readingsor PRC casesaswell, eventhoughin an
admittedlysurprisingway. In theconclusionvewill briefly addressheconceptual
propertieof LRS which allow usto accountfor PRCs.

2 Data

2.1 Propositional Relative Clauseswith Bound Words

In this sectionwe will studythe propertiesof PRCsin moredetail. We will first
have a closerlook atthe nounDuzfuBandthenprovide examplesof PRCswith an
otherboundword and,in thefollowing subsectionalsowith freewords.

Let usfirst obsere thatthe expressionin (3-a) is decomposabld,e., it is an
idiomatically combining expressionin the senseof Nunbeg et al. (1994). The
nounDuzfulRicanbeassignedhe meaningndicatedin (b).

(3) a. mit jemandemauf(dem)Duzfuld stehen
with someone on the informal.footstand
‘be oninformal termswith someone’

b. DuzfuR— informalterms

The noun Duzful3is a boundword. This meansthatit cannotoccuroutsidethe
particularexpressionin (3-a) In (4) we shav that Duzful3is even excludedin
contexts which aresemanticallyplausiblegiventhe meaningassignmenin (3-b).

(4) jemandendasDu/ *denDuzful anbieten
someone the you(informal)/the informal.footoffer
‘to offer someondo switchto informalterms’

Even thoughthe expressionin (3-a) is decomposablé is lessflexible than
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otherdecomposablé@iomatic expressions.In particularthe noun Duzful3cannot
be modified(a) nor pronominalizedb):

(5) a. Joschkasteht mit demKanzler auf(* gutem/intimem)Duzful.
Joschkastandswith the chancelloon  good/ intimate informal.foot
b. *... undauchAngelasteht mit Schibderdarauf/ aufihm;.
and also Angela standswith Schidder there-onfon it

Thussentencd1l) exhibits two unusualpropertiesfor the nounDuzful First
it occursasthe complementof a verb which it normally cannotcombinewith.
Secondt takesarelative clause,.e. a syntacticadjunct,eventhoughit cannotbe
semanticallymodified. This apparentonflict mustbe explainedon the basisof
theinterpretatiorof the nounandtherelative clauseasa proposition asillustrated
in (2-b) above. It is this unusualinterpretatiorwhich let usto referto this kind of
relative clausesas PropositionaRelative Clause

The noun Duzful3is not the only boundword in Germanwhich canoccurin
PRCconstellationsIn (6) we provide ananalogougxamplewith the boundword
Garaus ThenounGarausis restrictedio the expressionin (a). This expressions
decomposabldut the boundword cannotbe modified. In (b) we give anexample
of a PRC occurringwith this noun. Again we canreformulatethe NP with the
relative clausein theform of acomplementlause see(c).

(6) a. jdm./etwas denGarausnacherikill someonesomething’

to someonesomethinghe ?? malke

b. EinzigVeraKutters...Negatvfoto der WienerSecessiombleibt als
Only VeraKutter’s...picture of theVienna Secessionremainsas
Hinweis aufdenGaraus[den die Nazisder inihrenAugen
indicationof the ?? whichthe Nazis to thein their eyes
"entarteten Kunst” machten].
“degeneratedrt” made
‘Only VeraKutter's ... picture of the ViennaSecessiomemainsas an
indication of the fact that the Nazis destryed what to their eyeswas
“degeneratedrt” 2

C. ...bleibtalsHinweis darauf, dassdie Nazisder inihrenAugen
remains as indicationof thefactthat the Nazis to thein their eyes
“entarteten Kunst” denGarausmachten
“degeneratedrt” the ?? made

It shouldbe noticedthat PRCsseemto be excludedwith non-decomposablex-

pressions.In (7) we shawv a non-decomposablexpressionwith a boundword

(Maulaffen). In (b) the expressionoccursin a subjectclauseto the verb erbosen
(male angry). ThisverbacceptdNPsor clausesassubjects.In (c) we try to give

a PRC constructionwhich shouldhave the samemeaningas (b). However, the
sentencés ungrammatical.

2Foundby Jan-PhilippSoehnon: http://wwwtaz.de/pt/2001/11/30/a0123.nkite
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(7) a. Maulafen feilhalten ‘standgaping’

mouth.monleyskeepfor sale

b. Mich erboste, dassdie Passanteaulafen feilhielten
me madeangrythat the passers-bynouth.monleyskeptfor sale
‘It mademeangrythatthe passers-bgtoodgaping.

c. *Mich erbosten die Maulaffen, die die Passanteffeilhielten.
me madeangrythe mouth.monleyswhich the passers-bkeptfor sale
intendedmeaningasin (b)

2.2 Propositional Relative Clauseswith FreeWords

PRCsare not restrictedto boundwords: if a verb semanticallyrequiresa propo-
sitionalagumentbut is syntacticallycompatiblewith eitheranS or anNP, an NP

with a PRC canfulfil the requirements.As illustratedin (8) the verb bedauern
(regretf) hasthesetwo valenceoptions.

(8) a. Hansbedauertedasser beimSpieldasVermigenverlorenhatte.
Hans regretted that hehadlostthefortuneatthegame.
b. HansbedauerteglenVerlust(des Vermbgens)
Hans regretted the losing of thefortune

Even thoughan NP canoccurasthe syntacticcomplemenof bedauernthis NP
must have a propositonalreading. Thus, bedauernfulfils the requirementof a
context which allows for PRCs.Indeedwe canconstructPRCexamples:

(9) a. HansbedauertelasVermbgen,daser beimSpielverlorenhatte.
Hans regretted the fortune thatheatthe gamelost had
‘Hansregrettedthathe hadlost thefortuneatthe game.

b. *HansbedauertelasVermbgen.
Hans regretted the fortune

As notedabore PRCsareonly possiblewith decomposablexpressions.The
following setof datashavs thatthis is not only true for expressionsvhith bound
words,but it carriesoverto non-decomposabkxpressionsn general. Theexpres-
sionin (10)is non-decomposabkndconsistof freewords. As expectedthe PRC
construction(10-c)is ungrammatical.

(10) a. denLoffel abgeben‘die’
the spoon away.give
b. Ich bedauertedasser denL offel abggebenhatte.
| regrettet that hethe spoon away.given had
‘| regrettedthathe hadpassedway!
c. *lch bedauertelenLoffel, dener abggebenhatte.
I regretted the spoon thatheaway.given had
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2.3 RelatedPhenomena
2.3.1 Argumentsfor a“Head Internal” Analysis of Relative Clauses

Similar datahave beendiscussedn the generatie literatureon relative clauses,
first in Vegnaud(1974),laterin Carlson(1977),and have recentlygainedsome
attentionagain(for exampleValentina(2000)). In (11) we list datafrom Carlson
(1977)whichillustratewhathe callsan AmountRelative Clause

(11) a. make headvay/ progress
b. *The headvay wassatisactory
c. Theheadvay [that Mel made]wassatishctory

In thementionedapproachethesedatawereusedo arguefor asyntacticstruc-
turein which the headnounoriginatesinsidethe relatve clauseandis moved out
of it by someoperation.Borsley (1997,nd) presentsyntacticagumentsagainst
suchstructuredor “normal” relative clausesThis would still leave theoptionthat
for somerelative clauseshe headnoun originatesinside the relative clause,for
othersit doesnot. On the otherhandwe do notfind syntacticdifferencesetween
relative clausesvhich semanticallymodify anindividual andPRCs3

In additionit is not entirely clearwhetherthe dataconsideredoreviously are
PRCs.In facttherearedifferencesetweenhe GermanPRCexamplesandCarl-
sons AmountRelatves. First, while the nounheadwayis a boundword, justlike
in our first examplesjt canbe modified:

(12) They madetremendou$eadvay.

Secondarelative clauseto headwaycanoccurwith verbswhich do not requirea
propositionaligument:

(13) | obseredtheheadvay [thatthey made].

An alternatve accounbf theheadwaydatawould bethatheadwayjustlik e Veerlust
(los9 in (8-b), candenotean objectof the right semantictype to combinewith

theverh Underthis perspectie therewould be nothing particularaboutthe data
in (11), exceptfor the factthat headway— beinga boundword — requiresthe
presencef the supportverb male.

2.3.2 Reinterpretation Phenomenaa la Egg (2002)

We would alsolike to distinguishbetweenPRCsand other instancesf syntax-
semanticgnismatcheskEgg (2002)discussesasef the following type.

(14) a. Ameélieplayedthesonatdor tendays.

3For EnglishHulsey and Sauerland2002) amguethatwhereas'normal” relative clausescanbe
extraposedthis is impossiblewith relative clausesof the typein (11-c). But notice that no such
restrictionholdsfor German:the PRCin (1) is extraposed.
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b. beautifuldancer

In (a) aniterative operatommustbe introducedto malke the VP playedthe sonata
compatiblewith the duratve adwerbial for tendays The NP in (b) hasareading
in which the adverbial doesnot take scopeover the entirenounbut only over part
of it (personwho dancesbeautifully). In PRCson the otherhandthe headnoun
is interpretedinside the relative clauseand the entire NP hasthe meaningof a
proposition. Thus,in contrastto (a) no additionalsemanticmaterialis inserted,
andin contrastto (b) the adjunct(i.e. therelatve clause)doesnot modify some
partof the headnounbut integratesthe entiresemantiacontritution of thenoun.

With theseshortremarkswe tried to illustrate the differenceshetweenPRCs
andotherkindsof adjunctswhich poseproblemsfor a compositionahnalysis.

3 Lexical Resource Semantics

In this sectionwe will outline the systemof Lexical ResourceéSemantic{LRS).
After somegeneralremarksin Section3.1 we will provide thosepartsof LRS
which are neededor our analysis. In the next sectionwe will apply LRS to the
relative clausedata.

3.1 GeneralRemarks

LRS usestechniquesf underspecifiedemanticdReyle, 1993; Bos, 1996), but
thelogical form of a sentences a single,disambiguatedxpressiorof the seman-
tic representatiofanguage. This specialstatusof LRS betweenunderspecifica-
tion andmoretraditionalcombinatorialsystemss discussedn RichterandSailer
(2004a).This paperis alsothe mostextensve introductionto LRS. PreviousLRS
publicationgdiscusscopeambiguity(RichterandSailer,2001;Bouma,2003),and
multiple exponencef semantimperatorgRichterandSailer,2001,2004b;Sailer,
2004b). Sailer (2004a)shavs how LRS asa systemof clausalsemanticscould
interactwith lexical semantics.

In LRS thelogical form of a sentencés assumedo be anexpressionof some
typedsemantiaepresentatiotanguagghere: Ty2 (Gallin, 1975)). Sinceour ex-
amplescontaindefinite NPswe includethe .-operatorin the semantiaepresenta-
tion languagelts useandinterpretatioris givenin (15), takenfrom Krifka (2004).

(15) Foreachvariablez of typer andfor each¢ of typet, .z(¢) is anexpression
whosedenotationis anindividual a of type r suchthat [Az.¢](a) = 1 if
thereis exactly onesuchindividual, otherwisethe denotatioris undefined.

Considerthe following examplefor illustration. In (16) we indicatethe logical
form associatedvith thedefiniteNP thestudent In Figurel wegive thesubepres-
sionswhich make up thislogical form. We have choserfor atreerepresentatioto
make the structureof the expressiorclear
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Figurel: Subexpressiorstructureof vz (student’ (w, x))

Te

student’yes)  ws

Figure2: HPSGencodingof cz(student’ (w, z))

[iota 7]
[variable
VAR NUM zeo]
LTYPE entity
[application 1
[application ]
[student
comple-type
IN  index
FUNC TYPE comple-typé]
FUNC .
OouT |IN entity
SCOPE |pm truth ]
[variable
ARG |[NUM zen]
L | TYPE index i
[variable
ARG |NUM zeo]
| L LTYPE entity 1

(16) thestudentiz,(student’ ;. (ws, xe))

Sailer (2003) explains how expressionsof Ty2 can be incorporatedinto an
HPSGgrammay as objectsof the sort meaningful-gpressimn (me. In Figure 2
we give anAVM descriptionof a meobjectwhich denoteghe expressionin (16).
For our purposeit suficesto seethatall syntacticconstructof the semantiaep-
resentatiofanguagereexpressedn the HPSGencoding Furthermorethe struc-
ture of thelinguistic objectdescribedoy the AVM in Figure 2 follows that of the
expressiortreein Figurel.

In (16) the variablex occurstwice in the logical expression.Similarly the ob-
jectdescribedy the AVM in Figure2 hasseseralcomponentsvhichlook alike. In
HPSGcomponentsvhichlook alike canactuallybeidentical. Thisis achieved by
meansof structuresharing (alsocalled token identity) andconstitutesoneof the
majoranalyticaltoolsof theframeavork. Theencodingof semantiexpressiomre-
sentedn Sailer(2003)is suchthatall possibleidentitiesmustactuallybe present
in alinguistic objectwhich representsuchanexpression.In the caseat handthis
would meanthatthe valuesof the pathsvAR andSCOPE ARG areidentical.
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This discussionof identities seemsto focus on a technical property of the
HPSGencodingof logical expressionslt will, however, becomeobviousin Sec-
tion 4 thatthis propertyprovidesthe basisfor our analysisof PRCs.

3.2 Brief Outline of LRS

After the generalremarkson LRS andon the way expressionof a semantiaep-
resentationlanguageare integratedinto an HPSG grammay we can outline the
combinatoriaimechanisnusedin LRS. Thebasicintuition underlyingLRS is that
the logical form of a sentences the combinationof its subexpressions. These
subepressionsare contrituted entirely by the lexical items which make up the
sentence Consequentlyve specifyin a signwhich subexpressionst contributes
to the overall logical form. In additionwe have to assignsomesubepressionsa
specialstatus becausehey play a particularrole in the semanticcombinatorics.

The semanticinformationassociatedvith a signis containedn the value of
anattribute L(OGICAL-)F(ORM). The LF valueof asignis of sortlrs. This sortis
definedin (17).

(17) Thesortlrs

Irs EX(TERNAL-)CONT(ENT) me
IN(TERNAL-)CONT(ENT) me
PARTS list(me)

The sortlrs hasthreeattributes. The PARTS list containsall subepressionwhich
are contrituted by the given sign. The othertwo attributessene moretechnical
purposes.The INCONT valueis the scopallylowestsubepressioncontritbuted by
thelexical headof a phrase.The EXCONT valueis the expressiomassociatedavith
the maximal projectionof the head. The EXCONT value of an utterances the
logical form of the utterance.The EXCONT valueof an NP is the operatorwhich
bindsthe referentialvariableof the headnoun. In the caseof the NP the student
the EXCONT valueis the expressiorin (16).

Generabrinciplesgoverntherelationbetweerthevaluesof thethreeattributes
of anlrs object. For our purposeit sufficesto statethe INCONT PRINCIPLE, the
EXCONT PRINCIPLE andpartsof the SEMANTICS PRINCIPLE. We will startwith
the INCONT PRINCIPLE.

(18) ThelNCONT PRINCIPLE:

a. Ineverylrs, theINCONT valueis asube&pressiorof theEXCONT value.
b. Ineverylrs, theINCONT valueis anelementof the PARTS list.

This principle ensureghatthe INCONT valueof a signis actuallycontrilbuted
by this sign (clause(a)) andthatit will appeaiin the logical form associatedvith
themaximalprojectionof this sign(clause(b)).

The EXCONT PRINCIPLE regulatesthatevery expressiorwhichis contrituted
by a lexical item in an utterancewill actuallyappearin the logical form, i.e. in
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the EXCONT value, of this utterance.Furthermoreno other semanticmaterialis
allowed. Thisis statedn a moretechnicalfashionin (19).

(19) TheEXCONT PRINCIPLE:

In every utterancegvery subexpressionof the EXCONT value of the utter
anceis an elementof the utterances PARTS list, and every elementof the
utterances PARTS list is a subexpressiorof its EXCONT value.

Let usnow consideran example,the NP theredbook This NP containsthe
necessargyntacticand semantiangredientsfor our analysisof relative clauses:
a definitedetermineranintersectte modifieranda noun. In (20) we indicatethe
logical form associateavith this NP andthe corresponding.F value?

(20) a. Theredbook:.z(book'(w,z) A red'(w,z))
EXCONT tz(book’ (w, z) A red’ (w, x))
b INCONT book’ (w, z)
PARTS (z,w,book’, book’ (w, z),red’, red’(w, z),
(book! (w, ) A red’ (w, z)), tx(book (w, z) A red’ (w, z)))

This AVM describedinguistic objectswhich satisfythe conditionsof the INCONT
PriINcCIPLE andwould even satisfythe EXCONT PRINCIPLE if the NP itself were
anindependentitterance:The INCONT valueis an elementof the PARTS list and
asubepressionof the EXCONT value. Furthermordhe EXCONT valueconsistsof
all elementof the PARTS list anddoesnot containothersemantianaterial.

Working in LRS we alwayshave to addresshe questionof which subexpres-
sionsof thelogicalform arecontritutedby whichlexical item. In (21) weunderline
for eachwordin the NP the subexpressionst contritutes.

(21) Meaningcontritutions:

the 1z(book'(w,z) Ared'(w,z)) red wrx(book’(w,z) A red'(w,z))
book tz(book! (w, z) Ared'(w, z))

Figure 3 shaws the structureof the NP andthe LF valuesfor eachnode. The
PARTS lists of the words consistof the expressionswhich we have underlined
in (21). We must, next, statethe principle which regulatesthe relation between
the LF value of a phraseandthe LF valuesof its daughters.This is donein the
SEMANTICS PRINCIPLE. In (22) we will only give theclausesf the SEMANTICS
PRrINCIPLE which arerelevantfor our discussior?.

(22) TheSEMANTICS PRINCIPLE:

a. EXCONT andINCONT aresharedalonga headprojection.
b. ThepPaRrTslist of themothercontainsexactlytheelement®f thedaugh-
ters’ PARTS lists.

“To keepthe AVMs readableve will uselogical expressionsnsidethe AVMs and omit some
subepressiongbook’ (w) andred’ (w) in (20)).
SClausedor othersyntacticstructuresanbefoundin RichterandSailer(2004a).
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Figure3: Thestructureof theNPin (20)

NP
EXCONT [1] wx(b’ (w, z) AV (w,x))
INCONT [2] b (w, x)
P (z,w,b', b’ (w,x),r, /' (w, ),
(b (w,z) AY(w, ), (b’ (w, ) AT (w,x)))
HEAD
Det N’
EXCONT me EXCONT [1]
INCONT [ ez(b' (w, ) A 1 (w, z)) INCONT [2] b’ (w, x)
P{zyz([...x...])) P{z,w,b’,b"(w,z),r, ' (w,z),
the (0 (w, ) AV (w, z)))
HEAD
AP N
EXCONT (b’ (w,z) AV (w,x)) EXCONT [1]
INCONT ' (w, z) INCONT [2] b’ (w, )
Pz,w,r",V'(w,z),([...z...] A [ (z)]) P{z,w,b’,b'(w,x))

red book

c. If the nonheadis an intersectie modifier which modifiesa sign X,
thenthe modifier's EXCONT is of theform a A 8, and X’S INCONT is
asubexpressiorof a.

d. If the nonheads a determiner thenthe nonhead INCONT andthe
heads EXCONT areidentical,andthe head$ INCONT is a subepres-
sionof thenonheads restrictor

Clause(a) determinegshat the INCONT value and the EXCONT value percolate
alongthe headprojectionline. In Figure 3 the effect of this clauseis reflected
by theuseof thetags andz.

Clausg(b) guaranteethatno semantianformationis lostwhensignsarecom-
binedto larger units, nor that ary semanticexpressionsare added. This is why
LRSis lexical, i.e. all semanticexpressionsare contrituted by lexical items. The
syntacticstructurecan constrainthe possiblereadingsbut not add nev semantic
material. Thisis in contrasto the moreconstructionabpproactof MRS.

Clause(c) is neededvhena nouncombineswith anintersectie modifier: The
EXCONT valueof anintersectie modifieris a conjunction. The INCONT value of
the headdaughtemustoccurasa subepressiorof thefirst conjunct.

Clause(d) describeghe effect of a determinercombiningwith a headnoun.
Similar to the subepressioncondition of clause(c), in clause(d) the INCONT
value of the syntacticheadis alsorequiredto appearasa subexpressionof some
expressionof the nonhead.For a determinerthe nouns INCONT value mustbe
within therestrictorof the determiners INCONT.® Theeffect of this conditioncan
be seenin Figure3 wherethe nouns INCONT valueoccursinsidethe agumentof
the ,-operator We have, thus, shavn thatthe combinatoriaimechanismsf LRS

5\We subsumehe only agumentof the ¢-operatorunderthe notion of “restrictor”, eventhough
thereis no “nuclearscope”in this casejn contrasto the situationwith generalizedjuantifiers.
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licensethe correctlogical form for thegiven NP, i.e. the expressiorin (20).

Sofarwe have notmentionedvhereto locatetheattribute LF insidealinguistic
sign. Sailer(2004a)arguesfor a separatiorof local semanticand semanticstruc-
ture analogouso thedistinctionbetweersyntacticcatgyory andsyntacticstructure
in HPSG.Thoseaspectsvhich areimportantfor scopeandthe overalllogical form
occurinsidetheLF value.Informationwhichis neededor linking or for semantic
selectiorrestrictionsappeain the CONTENT value,whichis embeddedinderlocal
and,thus,canbeaccessetby a selector This local semantidnformationwill also
containthe INDEX value. In additionto the ¢-featureswhich areusuallyfoundin
theindex, we will includeanattribute, vAR, whosevalueis thereferentialvariable
associatedvith the givensign. The AVM in (23) demonstratethis separatiorior
theword book

(23) Outline of the semanticaspectof theword book

FPHON (book)
PERS third ]
NUM sing
SYNSLOC | CONT INDEX
GEN neutr
VAR T
EXCONT me
LF | INCONT book' (w, x)
PARTS (z,w,book’, book’ (w, z)) ||

4 Analysis

After this brief introductionof themechanismef LRS we canaddressheanalysis
of the Germarrelative clausedata.In this sectionwe will first presentheanalysis
of a“normal”, i.e. semanticallymodifying, relative clause(Section4.1), andthen
turnto thePRCreadingsn Section4.2.

PRCsdo notdiffer structurallyfrom otherrelative clausesWithin HPSGmost
publicationson Germanrelative clausessuchasKiss (2004)and Holler (2003),
assume variantof theanalysisn PollardandSag(1994)ratherthanadoptingthe
constructionahpproachin Sag(1997).As nothingdepend®n this, we will follow
thisline without furtherargumentation.

In Germanrelative clausesoften appearin extraposedposition. This is also
true for PRCs(see(1)). Kiss (2004) demonstrateshat relative clausesare not
"moved” into suchan extraposedoosition— in contrastto complementlauses.
In orderto establishthe semanticand agreementelation betweenan extraposed
relative clauseandtheheadnoun,Kissarguesin favor of asystemof combinatorial
semanticavhich usestechnique®f underspecifiedemanticsMRS in Kiss’ case.
In Kiss’ analysisa relative clausecanmodify a nounwhich appeargleepetin the

"Thereis oneotherexpressionwhich satisfiesheindicatedprinciplesof LRS: 1z (book’ (w, z)) A
red’ (w, z). In this hypotheticallogical form the entire .-operatorappearsn the first conjunct. As
a consequencéhe occurrenceof the variablez in red’(w, z) is not boundby the (-operator We
assumehatsuchareadingwill beexcludedby generalwell-formednesgonditions.
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Figure4: Syntacticstructureof the sentences (24) and(25)

S
NAD
dass S
HEAD _—— ————  ADJ
S RelP,
CoMP HEAD COMP__—""HEAD
NP VP XP; Rel
Peter COMP HEAD das HEWM P
die Zahlen NP; v den ReP S
/\%AD betrachtete e A
Det N: belegen Maria ¢; knipste
das Photo ...t; madte

den Garaus

syntacticstructure.In the presengpaperwe will assumen LRS versionof Kiss’
theorywithout providing the details.

We will illustrateour analysiswith thefollowing two sentencesExample(24)
containsa normalrelative clause,and(25) containsa PRC.We will alsoindicate
the logical form. Our semantiaepresentatiofanguageallows usto differentiate
betweensemanticobjectsof differenttype (entities, eventualities,propositions).
We will ignoretense.

(24) dassPeterdasPhoto betrachtetedas Mariaknipste.

that Peterthe picturelooked.at which Maria took

Aw.Je(look-at' (w, e, p, tx(picture’ (w, z) A e’ (take' (w, ', m, x)))))
(25) dassdie Zahlen denGarauselggen,den die Globalisierungdem

that the numberghe ?? prove  whichthe globalization tothe

Kleinbetrieb machte.

smallbusinessnade

Aw.Je(prove’ (w, e, Z, \w.3e' (make' (w, ¢', G, K, wx(garaus’ (w, z))))))

Figure4 outlinesthe syntacticstructureof the sentencesin thefollowing two
subsectionsve will shav how we canderive thecorrectreadingdor thesentences
in (24) and(25) respectiely.

4.1 The“Normal” Case

In this subsectionve will combinethe syntacticanalysisof restrictve relative
clausewith anLRS semanticsWe will usesentenc€24) asour runningexample.
We will first considerthelogical form of the deepest nodein Figure4, thenturn
to therelative clauseandfinally addresshequestionof how therelative clauseand
therestof the sentenceombinesemantically

The semantic®f the NP dasPhoto(the picture) will bearrivedatanalogously

235



Figure5: Outline of thelexical entry of betrachten(look at):

PHON (betrachten

CAT ARG-ST([LOC CONT INDEX VAR ], [LOC CONT INDEX VAR ]}
SYNSLOC
CONT [INDEX VAR e
EXCONT me
LF |INCONT look-at' (w,e,[...y...],[...z...])
PARTS (w,e,y,z,look-at’, \w.a, JeB, look-at' (w, e,[...y...],[.-.z-..]))
and look-at’' < 8 and Jdef < a

to the examplein Figure 3. For the NP Peterthe value of all semanticattributes
(EXCONT, INCONT, the PARTS list, andVvAR) only containsthe constanip.

The lexical entry of the verb betrachten (look at) is outlinedin Figure5. A
finite verb contrilbutesa lambdaabstracover theworld index (Aw.«), andanexis-
tentially quantifiedeventualityvariable(3e(3)). WeuseGreekKlettersinsideAVMs
which shouldbe readasmetavariablesover expression®f the semantiaepresen-
tation language. They indicatethat we do not specify the given expressionary
furtherin the AVM. Multiple occurrence®f the samemetavariablereferto the
sameexpression. Below the AVM we note somesubexpressionconditions. For
examplede(S) mustbe a subexpressiornof Aw.«. Thisis expressedvith a subex-
pressiorrelation(“<”), writtenas3de(8) < a.

Thelexical entryin Figure5 illustratesnicely how the VAR valuesof the com-
plementsare accessedn orderto assignthe complementghe right slotsin the
argumentpositionsof the constantook-at’. This follows the stratgy of agument
identificationof Pollardand Sag(1994). In our case,all we sayis thatthe vaAR
valuesof the complementsnustoccur somevhereinside the semanticargument
slots,for whichwewrite [...z...]and]...y...].

We cannow look at the VP andthe S node. Sinceall complementsn our
examplesare definite NPsthe SEMANTICS PRINCIPLE doeshot introducenew
subepressionrequirements.Nonethelessve canbe more specificaboutthe ar
gumentslotsof the constantiook-at’. The constantp will fill the agentslot. We
alsoknow at this stagethat the expressionpicture’(w, z) occursin the scopeof
the-operatorbut othermaterialmight bein thereaswell. We indicatethis*“. . .".
In (26) we describethe logical form of thediscussed node.

(26) Thelrs of PeterdasPhotobetrachtete

EXCONT me
INCONT look-at' (w, e,p,[...z...])
PARTS (w,e,p,z,\w....,3e(...),look-at’, look-at’ (w,e,p,[...x...]),

picture’, picture’ (w, z), tz(. . . picture’ (w, z) . . .))

The logical form of the S nodeinsidethe relative clauseis built in a parallel
fashion. The vAR value of the traceis identicalto that of the relative pronoun,
whichfollows from theidentity of theirLocaAL. TheLF valuewill notaddsemantic
expressionsvhicharenotin CONTENT already We cannow describehelLF value
of therelative clauseinternalS node:
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Figure6: Theemptyrelativizer (adaptedrom (PollardandSag,1994,p.216))

r'word h
PHON ()

rltvzr

CAT HD noun

L
HD | 1ob CONTINDEX[VAR;E]

NP [TB REL {}]

L CAT HD verb
S CAT | MARKING unmarled
L [CONT INDEX VAR z] L
SUBCAT , SUBCAT ()

NL INHER REL{} CONT INDEX VAR €’

NL [INHER SLASH {E}]

CONT [INDEX VAR z]
| NL [TB SLASH {}]
lexc aAp ‘|
LF|[INC aApB
PARTS (z,a A B)
andz <« (z occursin thefirst conjunct)
and z < « (z occursin thefirst conjunct.Iln ourexamplez = x)

andz < f (z occursin the secondconjunct)
ande' < 8 (e’ occursin the secondconjunct)

(27) Thelrs of Mary t knipste(Mary tookt):

EXCONT me
INCONT take'(w,e’,m,x)
PARTS (w,e,m,z,Aw....,3e'(...),take’, take’ (w,e', m, z))

The syntacticstructureof a relative clausecontainsa phonologicallyemptyrela-
tivizer accordingto our assumption.In Figure 6 we will adaptthe lexical entry
of theemptyrelatvizer from PollardandSag(1994)to LRS. We will indicatethe
effect of the subexpressiorconditionsin bracletsfor a betterreadability

Semanticallythe emptyrelatvizer only contributesits referentialvariable(x)
anda coordination(a A 8). Thesubepressionconditionsdeterminghatthe VAR
value of the nounto which the relatve clauseattacheqx) must occurin both
conjuncts.Furthermorehecontribution of the S-partof therelative clausemustbe
integratedinto thesecondconjunct.Thisis expressedby theconditionontheevent
variablee’, which is the VAR value of the S-partof the relative clause.Sinceour
examplesdo not involve pied-piping,we do not have to distinguishbetweenthe
VAR valueof therelative constituentandthatof thenounin themob (i.e.z = 2).

Whentherelativizer combineswith its S complementhe SEMANTICS PRIN-
cIpLE doesnotintroducenew subepressionconditions. The semantic®f therel-
ative pronounis, again,maximally simple. It only contributesthe variablewhich
occursin its VAR value. Thereforeno subexpressionconditionsare addedin the
combinationof therelative pronounandthe Rel. The AVM in (28) describeghe
logical form of therelative clause.
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(28) Thelrs of therelatve clause:

EXCONT [...z...]A[3e/([.. . .take'(w, e ,m,z)...])]
INCONT [...z...]A[3e([...take' (w, e ,m,x)...])]
PARTS (w,e/,m,z,Aw....,3€'(...),take’, take’ (w,e’,m, z))

In thenext stepwe will combinethe RelSwith therestof the sentenceSyntax
will ensurethatthe RelShasthe sameINDEX VAR valueasthe nounpicture. As
statedn (28), this valuemustappeaiin bothconjuncts.

Accordingto (c) of the SEMANTICS PRINCIPLE theINCONT valueof thenoun
mustbe a subexpressionof the first conjunct. Thereforethe conjunctionmustbe
of thefollowing shape.

(29) [...picture’(w,z)...] A [Fe(]...take' (w,e',m,x)...])]

The entireconjunctionmustbe a subexpressiornof .z(. ..) in orderto bind all
occurrencesf z. Thisleadsto thefollowing logical form:

(30) wx([...picture/(w,z)...] A[E([. .. take' (w, ', m,z) .. .])])

wr(...) is of typee and,thus,of theappropriateaype for the agumentposition
of look-at’. Thereforethe expressionin (30) canoccurthere. Therelative clause
also contritutes an abstractionover the world index (Aw....). This abstraction
mustbe outsidethe scopeof the .-operator Hereit is identicalwith Aw.a.

Since no more semanticmaterialwill be introducedinto the sentencethe
EXCONT valueof the sentencenustcontainexactly the elementsf its PARTS list.
Thisresultsin thelogical form givenin (24), repeatedn (31).

(31) Aw.3e(look-at' (w, e, p, cz(picture’ (w, z) A Je'(take’(w, €', m, z)))))

In this subsectiorwe shaved that the standardreadingof relative clausesanbe
accountedor by reformulatingthe semanticof the emptyrelatvizer of Pollard
andSag(1994)in termsof the LRS treatmenbf intersectre modifiers.

4.2 The PRC Case

We will now demonstratehat the PRC readingof (25) can be derived without
addinganything new to the presentinalysis.

The lexical entry of the verb beleyen (prove) is analogoudo that of the verb
betrachtenin Figure5. Theonly differenceconcernghe semantidype of thelast
argumentslot. In the caseof betrachtenwe assumedhatthis agumentis of type
e, for beleenit mustbea proposition,.e. of type st.

For simplicity we will abbreiate the semanticcontrikbution of the NPswhich
are not relevant to the presentdiscussionby uppercaseletters(Z, G, K). The
boundword Garauswill betreatedanalogousiyto bookin (23),i.e.,it introduces
a semanticconstanigaraus’. We will not provide a treatmentof boundwordsin
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this pape® Any accounif Garausmustensurethatthe nouncannotoe modified.
Thereforethelogical form of the NP denGarausis 1z:(garaus’(z)). In contrasto
the NP dasPhotothereis no optionfor insertingfurther semantionaterialinside
the scopeof the t-operator We will statethe logical form of the lowestS node
in (32).

(832) Thelrs of die ZahlendenGarausbeleen

EXCONT me

INCONT prove’(w,e, Z,[...T...]st)

PARTS (w,e,Z,z,\w....,3e(...),prove’,prove’(w,e, Z,[...z...]),
garaus’, garaus’ (w, z), vx(garaus’ (w, z)))

The logical form of the S-partof the relative clauseis constructecparallelto the
previouscase.Thisleadsto thefollowing LF value.

(83) Thelrs of die GlobalisierungdemKleinbetriebt madte

EXCONT me

INCONT make’(w,e',G,K,[...z...])

PARTS (w,e/,G,K,z, \w....,3e'(...),make’,make’ (w,e’,G, K,[...z...]))
If we combinethis clausewith the emptyrelativizerin Figure6 andwith therela-
tive pronounwe will arrive atthelogical form of anintersectre modifier.

(34) Thelrs of therelative clause:

EXCONT [...z...] A [3€/([make’(w,e/,G, K,[...z...])])]
INCONT [...z...]A[3e([make’(w,e,G, K,[...z...])])]
LARTS (w,e’,G,K,,w,)\w....,Ele’(...),make’,make’(w,e’,G,K,[...;c...]))‘|

We cannow combinethe RelSwith the restof the sentence Again the syntactic
analysiswill guaranteghatthe RelShasthe samelNDEX VAR valueasthe noun
Garaus As we have seerthisvalueappearsn bothconjunctsof therelative clause
semantics Accordingto (c) of the SEMANTICS PRINCIPLE the INCONT valueof

the noun mustbe a sube&pressionof the first conjunct. Thus, we know that the
conjunctionmustcontainthefollowing semantiamaterial.

(35) [...garaus’(w,z)...] A[3e'([make(w, e, G, K,][...z...])])]

The nounGarauscannotbe modified, thereforethe coordinationcannotbe in the
scopeof 1z, eventhoughthis would be the standardogical form for a restrictive
relative clauseto a definite NP. Sincethis standardogical form is not available,
we mustaskwhetherthereis a way to combinethe semanticcontritutionsinto a
well-formedexpressiomat all. In (36) we presentalogical form which solvesthe
apparenproblem.

(36) Aw.3e'((make'(w, €', G, K, 1x(garaus’ (w, x)))
Amake'(w, e', G, K, 1z(garaus’ (w, z)))))

8But seeRiehemanr{2001),RichterandSailer(2003)or SoehrandSailer(2003).

239



This expressionsatisfiesall subexpressionconditions: (i) The semanticcontriku-
tion of the S-partof the relative clauseoccursin the secondconjunct. (ii) The
variablez occursin both conjuncts. (i) The INCONT value of the NP denGa-
raus(garaus’(w, z)) occursin thefirst conjunct. The factthatthe samematerial
appearsn bothconjunctsis compatiblewith theserequirements.

We do not even have to assumehatthe expressiongaraus’(w, ) wasadded
twice to the PARTS list. Instead,we can simply use the identical expression,
but assumehat therearetwo pathsthroughthe overall expressiorwhich leadto
garaus’(w, z). Butthisis anindependenpropertyof our HPSGencodingof se-
mantic expressionsaswe have seenin Section3.1. We will outline the HPSG
encodingof the conjunctionin thefollowing AVM. This AVM shaws thatthetwo
conjunctshave identicalsubexpressions.

(87) HPSGencodingof the conjunctionin (36):

coorination

C1 [l make'(w, ', G, K,z(garaus’ (w,z)))

c2
Let usturn backto the expressionin (36). This expressionis of type st andcan,
thus,be usedasthesemantiargumentof prove’ (w, e, Z,[... z ...]). Thisleadsto
thefollowing logical form.

(38) Aw.Je(prove'(w, e, Z, \w.3e' ((make' (w, ¢, G, K, 1x(garaus’ (w, z)))
Amake'(w, e', G, K, 1z(garaus’ (w, z)))))))

This logical form is equialentto the one we gave in (25). It is of course
more complicatedbecauset consistsof an extra conjunction. But sincethe two
conjunctsareidentical,thereis no differencein their truth conditions.

In this subsectiorwe demonstratedhat the mechanism®f LRS canaccount
for the PRCreadingwithoutary stipulation.It shouldbenoticedthatwe couldnot
have derived a PRCreadingfor example(24), becausehe matrix verb doesnot
take apropositionalargument.

5 Reflectionsand Conclusion

Ouranalysisof PRCsrelied onthe possibilityto useidentitiesof semanticexpres-
sions. As illustratedin Section3.1 this possibility follows from the factthatLRS
is fully integratedinto HPSG for whichidentitiesarea centralanalyticaldevice.

Identitieshave alreadyplayedanimportantrole in theLRS analysisof concord
phenomenakor examplessuchas(39) RichterandSailer(2004b)arguethatboth
thepreverbalmarker nie andthen-word nikomucontritute anegationto theoverall
logical form. A languagespecificprinciplewill specifythatPolishdoesnotallow
for two negationsin oneclause— in contrasto French for example.Thisprinciple
enforceghatthetwo itemscontritute the samenegation.
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(39) Janeknie pomaganikomu (Polish)
JanekNM helped nobody
‘Janekdidn’t helpanybody

While identitiesleadto simplerlogical formsin concordconstellationsin the cur

rentanalysisof PRCs,identity is usedto “multiply” bits of logical form. Thisis

possiblebecauseheconjunctionintroducedby therelatvizer needdwo conjuncts
of the samesemantictype, so we can usethe sameconjuncttwice. Notice that
the two conjunctsmustbe fully identical,i.e., this mechanisndoesnot cover the
potentialof the so-calledequality-up-tecongraints in Pinkal (1996)or Eggetal.

(2001).1t is anempiricalquestionwhethemwe canfind morephenomenéor which

ananalysisn termsof “multiplying” maybeattractve.

Theaccounpresentedeemso predictagenerabmbiguityof relative clauses.
Note however that the availability of a PRCreadingis correctlyrestrictedto cer
tain matrix predicates For examplewe could not have derived a PRCreadingfor
sentencé24). To explainthe oftendubiousgrammaticalitystatusof PRCreadings
we may assumehat speakrstendto avoid redundantogical forms,in particular
sincenormallyrelative clausesanbeinterpretedvithout sucharedundang

In principle the presentednalysiscanbe adaptedo othersystemsof combi-
natorialsemanticsvhich usetechniqueof underspecificationWe sav, however,
thatit is importantto rely on a semantiaepresentatiotanguagewhich allows to
distinguishindividualsandpropositiondo preventovergeneration Furthermoreso
faridentitiesof logical expression$iase not beenexploitedin othersystemsgo our
knowledge.
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