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Abstract

This paperdiscussesa specialkind of syntax-semanticsmismatch: a
nounwith a relative clauseis interpretedasif it werea complementclause.
An analysisin termsof Lexical ResourceSemanticsis developedwhichpro-
videsa uniform accountfor “normal” relative clausesandfor thediscussed
typeof relativeclause.

1 Intr oduction

In this studywe will discussa largely unnoticedtypeof relative clausewhich we
will call propositionalrelative clause(PRC).PRCsmanifesta mismatchbetween
syntacticstructureandinterpretation:syntacticallythey arenormalrelativeclauses,
but in thesemanticsanNPwhich is modifiedby aPRCis interpretedasaproposi-
tion, eventhoughtheheadnounin itself doesnot have a propositionalinterpreta-
tion. Theclearestcasesof PRCswill comefrom datawith idiomaticexpressions,
in particularwith boundwords. We will show that the apparentmismatchcan
beresolved if we adopta systemof combinatorialsemanticswhich exploits tech-
niquesof semanticunderspecificationsuchasUnderspecifiedDRT (UDRT, Frank
andReyle (1995)),Minimal RecursionSemantics(MRS,Copestake etal. (2003)),
ConstraintLanguagefor LambdaStructures(CLLS, EggandErk (2002)),or Lex-
ical ResourceSemantics(LRS,RichterandSailer(2004a)).

A bonafide exampleof a GermanPRCis given in (1). ThenounDuzfußis a
boundwordwhich mayonly occurin theexpressionmit X auf demDuzfußstehen
(beoninformaltermswith X). In (1) thenountakesarelativeclausewhichcontains
therestof theexpression.1

(1) um
in orderto

den
the

anderen
other

den
the

Duzfuß
informal.foot

ahnen
suspect

zu
to

lassen,
let

[ auf
on

dem
which

man
one

mit
with

den
the

Spitzenkr̈aften
top executives

steht].
stand

‘in orderto make theotheronesuspectthatoneis on informal termswith the
topexecutives.’ (from thecorporaof theInstitut für DeutscheSprache, Mannheim)

Examplessuchas(1) do not occurfrequentlyin texts andmany speakerscon-
siderthemas“strange”or instancesof creative languageuse. TheEnglishtrans-
lation indicatestheonly possibleinterpretation:theNP with therelative clauseis
interpretedasacomplementclause.�

Thereportedresearchoriginatedaspartmy work in theprojectDistributionalIdiosyncrasiesof
the Collaborative ResearchCenterSFB 441 at the University of Tübingen,fundedby the German
ResearchFoundation(DFG). I am grateful to Danìele Godard,GeraldPenn,Frank Richter, Jan-
Philipp Soehn,BeataTrawiński andto thereviewersfor comments.

1The context for (1) is: Eine beliebteVarianteist dasBruderschafts-Dropping,bei dem man
geschicktVornamenwie Thomas,Viktor, Ioan, Otti etc. einflicht, . . . (‘A popular variant is the
“friendshipdropping”throughwhichonedropsfirst namessuchasThomas,Viktor, . . . ’)
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We will assumethe following tentative definition of a PRCconstellation:A
sentencewith an NP which is modifiedby a relative clausesuchthat (i) thesen-
tenceis ungrammaticalif the relative clauseis removed, and(ii) the sentenceis
synonymousto asentencein whichtheNPwith therelativeclauseis replacedwith
acomplementclausewith thesamelexical material.This is illustratedin (2): since
Duzfußis a boundword, it cannotoccurfreely (a). We canreplacetheNP with a
complementclauseto obtaina synonymoussentence(b).

(2) a. *um
in orderto

den
the

anderen
other

den
the

Duzfuß
informal.foot

ahnen
suspect

zu
to

lassen
let

b. um
in orderto

den
the

anderen
other

ahnen
suspect

zu
to

lassen,
let

dass
that

man
one

mit
with

den
the

Spitzenkr̈aften
topexecutives

auf
on

Duzfuß
informal.foot

steht.
stands

In this paperwe will focus on Lexical ResourceSemantics(LRS). We will
presentasimplesemanticanalysisof restrictive relativeclauses.Wewill show that
this analysisprovidestheright readingsfor PRCcasesaswell, eventhoughin an
admittedlysurprisingway. In theconclusionwewill briefly addresstheconceptual
propertiesof LRSwhichallow usto accountfor PRCs.

2 Data

2.1 PropositionalRelativeClauseswith Bound Words

In this sectionwe will studythepropertiesof PRCsin moredetail. We will first
have a closerlook at thenounDuzfußandthenprovide examplesof PRCswith an
otherboundwordand,in thefollowing subsection,alsowith freewords.

Let us first observe that the expressionin (3-a) is decomposable,i.e., it is an
idiomatically combiningexpressionin the senseof Nunberg et al. (1994). The
nounDuzfußcanbeassignedthemeaningindicatedin (b).

(3) a. mit
with

jemandem
someone

auf
on

(dem)
the

Duzfuß
informal.foot

stehen
stand

‘be on informal termswith someone’
b. Duzfuß �� informal terms

The nounDuzfußis a boundword. This meansthat it cannotoccuroutsidethe
particularexpressionin (3-a). In (4) we show that Duzfußis even excludedin
contexts whicharesemanticallyplausiblegiventhemeaningassignmentin (3-b).

(4) jemandem
someone

das
the

Du/
you(informal)/

*den
the

Duzfuß
informal.foot

anbieten
offer

‘to offer someoneto switchto informal terms’

Even thoughthe expressionin (3-a) is decomposableit is lessflexible than
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otherdecomposableidiomatic expressions.In particularthenounDuzfußcannot
bemodified(a) norpronominalized(b):

(5) a. Joschka
Joschka

steht
stands

mit
with

dem
the

Kanzler
chancellor

auf
on

(* gutem/
good/

intimem)
intimate

Duzfuß� .
informal.foot

b. * . . . und
and

auch
also

Angela
Angela

steht
stands

mit
with

Schr̈oder
Schr̈oder

darauf� /
there-on/

auf
on

ihm� .
it

Thussentence(1) exhibits two unusualpropertiesfor the nounDuzfuß: First
it occursas the complementof a verb which it normally cannotcombinewith.
Secondit takesa relative clause,i.e. a syntacticadjunct,eventhoughit cannotbe
semanticallymodified. This apparentconflict mustbe explainedon the basisof
theinterpretationof thenounandtherelative clauseasaproposition,asillustrated
in (2-b) above. It is this unusualinterpretationwhich let usto referto this kind of
relative clausesasPropositionalRelative Clause.

The nounDuzfußis not the only boundword in Germanwhich canoccur in
PRCconstellations.In (6) we provide ananalogousexamplewith theboundword
Garaus. ThenounGarausis restrictedto theexpressionin (a). This expressionis
decomposable,but theboundwordcannotbemodified.In (b) we give anexample
of a PRCoccurringwith this noun. Again we canreformulatethe NP with the
relative clausein theform of acomplementclause,see(c).

(6) a. jdm./ etwas
to someone/something

den
the

Garaus
??

machen
make

‘kill someone/something’

b. Einzig
Only

Vera
Vera

Kutters
Kutter’s

. . .Negativfoto

. . .picture
der
of the

Wiener
Vienna

Secession
Secession

bleibt
remains

als
as

Hinweis
indication

auf
of

den
the

Garaus,
??

[den
which

die
the

Nazis
Nazis

der
to the

in
in

ihren
their

Augen
eyes

”entarteten
“degenerated

Kunst”
art”

machten].
made

‘Only VeraKutter’s . . . pictureof the ViennaSecessionremainsas an
indication of the fact that the Nazis destroyed what to their eyeswas
“degeneratedart”’2

c. . . . bleibt
remains

als
as

Hinweis
indication

darauf,
of thefact

dass
that

die
the

Nazis
Nazis

der
to the

in
in

ihren
their

Augen
eyes

“entarteten
“degenerated

Kunst”
art”

den
the

Garaus
??

machten
made

It shouldbe noticedthat PRCsseemto be excludedwith non-decomposableex-
pressions. In (7) we show a non-decomposableexpressionwith a boundword
(Maulaffen). In (b) the expressionoccursin a subjectclauseto the verb erbosen
(make angry). This verbacceptsNPsor clausesassubjects.In (c) we try to give
a PRC constructionwhich shouldhave the samemeaningas (b). However, the
sentenceis ungrammatical.

2Foundby Jan-PhilippSoehnon: http://www.taz.de/pt/2001/11/30/a0123.nf/text.
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(7) a. Maulaffen
mouth.monkeys

feilhalten
keepfor sale

‘standgaping’

b. Mich
me

erboste,
madeangry

dass
that

die
the

Passanten
passers-by

Maulaffen
mouth.monkeys

feilhielten
keptfor sale

‘It mademeangrythatthepassers-bystoodgaping.’
c. *Mich

me
erbosten
madeangry

die
the

Maulaffen,
mouth.monkeys

die
which

die
the

Passanten
passers-by

feilhielten.
keptfor sale

intendedmeaningasin (b)

2.2 PropositionalRelativeClauseswith FreeWords

PRCsarenot restrictedto boundwords: if a verbsemanticallyrequiresa propo-
sitionalargumentbut is syntacticallycompatiblewith eitheranS or anNP, anNP
with a PRCcan fulfil the requirements.As illustratedin (8) the verb bedauern
(regret) hasthesetwo valenceoptions.

(8) a. Hans
Hans

bedauerte,
regretted

dass
that

er beimSpieldasVermögenverlorenhatte.
hehadlost thefortuneat thegame.

b. Hans
Hans

bedauerte
regretted

den
the

Verlust
losing

(des
of the

Vermögens)
fortune

Even thoughan NP canoccurasthe syntacticcomplementof bedauernthis NP
must have a propositonalreading. Thus, bedauernfulfils the requirementsof a
context whichallows for PRCs.IndeedwecanconstructPRCexamples:

(9) a. Hans
Hans

bedauerte
regretted

das
the

Vermögen,
fortune

das
that

er
he

beim
at the

Spiel
game

verloren
lost

hatte.
had

‘Hansregrettedthathehadlost thefortuneat thegame.’
b. *Hans

Hans
bedauerte
regretted

das
the

Vermögen.
fortune

As notedabove PRCsareonly possiblewith decomposableexpressions.The
following setof datashows that this is not only true for expressionswhith bound
words,but it carriesover to non-decomposableexpressionsin general.Theexpres-
sionin (10)is non-decomposableandconsistsof freewords.As expected,thePRC
construction(10-c)is ungrammatical.

(10) a. den
the

Löffel
spoon

abgeben
away.give

‘die’

b. Ich
I

bedauerte,
regrettet

dass
that

er
he

den
the

Löffel
spoon

abgegeben
away.given

hatte.
had

‘I regrettedthathehadpassedaway.’
c. *Ich

I
bedauerte
regretted

den
the

Löffel,
spoon

den
that

er
he

abgegeben
away.given

hatte.
had
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2.3 RelatedPhenomena

2.3.1 Ar gumentsfor a “Head Inter nal” Analysisof Relative Clauses

Similar datahave beendiscussedin the generative literatureon relative clauses,
first in Vergnaud(1974), later in Carlson(1977),andhave recentlygainedsome
attentionagain(for exampleValentina(2000)). In (11) we list datafrom Carlson
(1977)which illustratewhathecallsanAmountRelative Clause.

(11) a. make headway/ progress
b. *The headway wassatisfactory.
c. Theheadway [thatMel made]wassatisfactory.

In thementionedapproachesthesedatawereusedto arguefor asyntacticstruc-
ture in which theheadnounoriginatesinsidetherelative clauseandis movedout
of it by someoperation.Borsley (1997,nd) presentssyntacticargumentsagainst
suchstructuresfor “normal” relative clauses.Thiswouldstill leave theoptionthat
for somerelative clausesthe headnounoriginatesinside the relative clause,for
othersit doesnot. On theotherhandwe do not find syntacticdifferencesbetween
relative clauseswhichsemanticallymodify anindividual andPRCs.3

In additionit is not entirely clearwhetherthe dataconsideredpreviously are
PRCs.In fact therearedifferencesbetweentheGermanPRCexamplesandCarl-
son’s AmountRelatives. First, while thenounheadwayis a boundword, just like
in ourfirst examples,it canbemodified:

(12) They madetremendousheadway.

Second,a relative clauseto headwaycanoccurwith verbswhich do not requirea
propositionalargument:

(13) I observedtheheadway [that they made].

An alternativeaccountof theheadwaydatawouldbethatheadway, justlikeVerlust
(loss) in (8-b), candenotean objectof the right semantictype to combinewith
theverb. Underthis perspective therewould benothingparticularaboutthedata
in (11), except for the fact that headway— beinga boundword — requiresthe
presenceof thesupportverbmake.

2.3.2 Reinterpretation Phenomenaà la Egg (2002)

We would also like to distinguishbetweenPRCsandother instancesof syntax-
semanticsmismatches.Egg(2002)discussescasesof thefollowing type.

(14) a. Amélieplayedthesonatafor tendays.
3For EnglishHulsey andSauerland(2002)arguethatwhereas“normal” relative clausescanbe

extraposedthis is impossiblewith relative clausesof the type in (11-c). But notice that no such
restrictionholdsfor German:thePRCin (1) is extraposed.
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b. beautifuldancer

In (a) an iterative operatormustbe introducedto make theVP playedthesonata
compatiblewith thedurative adverbial for tendays. TheNP in (b) hasa reading
in which theadverbialdoesnot take scopeover theentirenounbut 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. the relative clause)doesnot modify some
partof theheadnounbut integratestheentiresemanticcontribution of thenoun.

With theseshortremarkswe tried to illustratethe differencesbetweenPRCs
andotherkindsof adjunctswhichposeproblemsfor a compositionalanalysis.

3 Lexical ResourceSemantics

In this sectionwe will outline the systemof Lexical ResourceSemantics(LRS).
After somegeneralremarksin Section3.1 we will provide thosepartsof LRS
which areneededfor our analysis. In the next sectionwe will apply LRS to the
relative clausedata.

3.1 GeneralRemarks

LRS usestechniquesof underspecifiedsemantics(Reyle, 1993;Bos, 1996),but
thelogical form of a sentenceis a single,disambiguatedexpressionof theseman-
tic representationlanguage.This specialstatusof LRS betweenunderspecifica-
tion andmoretraditionalcombinatorialsystemsis discussedin RichterandSailer
(2004a).This paperis alsothemostextensive introductionto LRS.PreviousLRS
publicationsdiscussscopeambiguity(RichterandSailer,2001;Bouma,2003),and
multipleexponenceof semanticoperators(RichterandSailer,2001,2004b;Sailer,
2004b). Sailer (2004a)shows how LRS asa systemof clausalsemanticscould
interactwith lexical semantics.

In LRS thelogical form of a sentenceis assumedto beanexpressionof some
typedsemanticrepresentationlanguage(here:Ty2 (Gallin, 1975)). Sinceour ex-
amplescontaindefiniteNPswe includethe � -operatorin thesemanticrepresenta-
tion language.Its useandinterpretationis givenin (15), takenfrom Krifka (2004).

(15) For eachvariable� of type � andfor each
�

of type � , �	��
 �
�
is anexpression

whosedenotationis an individual � of type � suchthat � ������� ��� � 
	� �����
if

thereis exactlyonesuchindividual,otherwisethedenotationis undefined.

Considerthe following examplefor illustration. In (16) we indicatethe logical
form associatedwith thedefiniteNP thestudent. In Figure1 wegivethesubexpres-
sionswhichmakeup this logical form. Wehavechosenfor a treerepresentationto
make thestructureof theexpressionclear.
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Figure1: Subexpressionstructureof ����
 student �	
���� � � �
!#"

student $&%(' "	)+*-, %. !#"./

Figure2: HPSGencodingof ����
 student � 
��0� � � �12222222222222222222222222223

iota

VAR 4 variable
NUM zero
TYPE entity5

SCOPE

1222222222222222222223

application

FUNC

12222222222223
application

FUNC

1222223
student

TYPE

12223 complex-type
IN index

OUT 4 complex-type
IN entity
OUT truth 5

687779
68777779

ARG 4 variable
NUM zero
TYPE index5

6 7777777777779
ARG 4 variable

NUM zero
TYPE entity5

6 777777777777777777779

687777777777777777777777777779
(16) thestudent:�	�;:<
 student �>=@? :BADC 
�� = � �E: � �

Sailer (2003) explains how expressionsof Ty2 can be incorporatedinto an
HPSGgrammar, asobjectsof the sort meaningful-expression (me). In Figure2
we give anAVM descriptionof a meobjectwhich denotestheexpressionin (16).
For our purposeit sufficesto seethatall syntacticconstructsof thesemanticrep-
resentationlanguageareexpressedin theHPSGencoding.Furthermore,thestruc-
tureof the linguistic objectdescribedby theAVM in Figure2 follows thatof the
expressiontreein Figure1.

In (16) thevariable � occurstwice in thelogical expression.Similarly theob-
jectdescribedby theAVM in Figure2 hasseveralcomponentswhichlook alike. In
HPSGcomponentswhich look alike canactuallybeidentical.This is achievedby
meansof structuresharing, (alsocalledtoken identity) andconstitutesoneof the
majoranalyticaltoolsof theframework. Theencodingof semanticexpressionpre-
sentedin Sailer(2003)is suchthatall possibleidentitiesmustactuallybepresent
in a linguistic objectwhich representssuchanexpression.In thecaseat handthis
wouldmeanthatthevaluesof thepathsVAR andSCOPE ARG areidentical.
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This discussionof identitiesseemsto focus on a technicalpropertyof the
HPSGencodingof logical expressions.It will, however, becomeobvious in Sec-
tion 4 thatthispropertyprovidesthebasisfor ouranalysisof PRCs.

3.2 Brief Outline of LRS

After thegeneralremarkson LRS andon theway expressionsof a semanticrep-
resentationlanguageare integratedinto an HPSGgrammar, we can outline the
combinatorialmechanismusedin LRS.Thebasicintuition underlyingLRS is that
the logical form of a sentenceis the combinationof its subexpressions. These
subexpressionsare contributed entirely by the lexical items which make up the
sentence.Consequentlywe specifyin a signwhich subexpressionsit contributes
to theoverall logical form. In additionwe have to assignsomesubexpressionsa
specialstatus,becausethey playaparticularrole in thesemanticcombinatorics.

The semanticinformationassociatedwith a sign is containedin the valueof
anattribute L(OGICAL-)F(ORM). TheLF valueof a signis of sort lrs. This sort is
definedin (17).

(17) Thesort lrs

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

Thesort lrs hasthreeattributes. The PARTS list containsall subexpressionwhich
arecontributed by the given sign. The other two attributesserve more technical
purposes.The INCONT valueis thescopallylowestsubexpressioncontributedby
thelexical headof a phrase.TheEXCONT valueis theexpressionassociatedwith
the maximal projectionof the head. The EXCONT value of an utteranceis the
logical form of theutterance.The EXCONT valueof anNP is theoperatorwhich
bindsthe referentialvariableof theheadnoun. In thecaseof theNP thestudent
theEXCONT valueis theexpressionin (16).

Generalprinciplesgoverntherelationbetweenthevaluesof thethreeattributes
of an lrs object. For our purposeit sufficesto statethe INCONT PRINCIPLE, the
EXCONT PRINCIPLE andpartsof theSEMANTICS PRINCIPLE. Wewill startwith
theINCONT PRINCIPLE.

(18) TheINCONT PRINCIPLE:

a. In every lrs, theINCONT valueis asubexpressionof theEXCONT value.
b. In every lrs, the INCONT valueis anelementof thePARTS list.

This principleensuresthat the INCONT valueof a sign is actuallycontributed
by this sign(clause(a)) andthat it will appearin the logical form associatedwith
themaximalprojectionof this sign(clause(b)).

TheEXCONT PRINCIPLE regulatesthatevery expressionwhich is contributed
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 othersemanticmaterialis
allowed.This is statedin amoretechnicalfashionin (19).

(19) TheEXCONT PRINCIPLE:

In every utterance,every subexpressionof the EXCONT valueof the utter-
anceis an elementof the utterance’s PARTS list, andevery elementof the
utterance’s PARTS list is asubexpressionof its EXCONT value.

Let us now consideran example,the NP the red book. This NP containsthe
necessarysyntacticandsemanticingredientsfor our analysisof relative clauses:
a definitedeterminer, anintersective modifieranda noun. In (20) we indicatethe
logical form associatedwith thisNP andthecorrespondingLF value.4

(20) a. Theredbook: �	�F
 book � 
��0� � �HG
red � 
��0� � � �

b.

13 EXCONT I>J ? book $ ?LKHM J C<N red $ ?LKHM J CDC
INCONT book $ ?�K�M J C
PARTS O�J MPK�M book $ M book $ ?�K�M J C M red $ M red $ ?LKHM J C M? book $ ?LKHM J C<N red $ ?LKHM J CDC M I>J ? book $ ?�K�M J C<N red $ ?�K�M J CDCPQ 69

ThisAVM describeslinguisticobjectswhichsatisfytheconditionsof theINCONT

PRINCIPLE andwould evensatisfytheEXCONT PRINCIPLE if theNP itself were
an independentutterance:The INCONT valueis anelementof the PARTS list and
a subexpressionof theEXCONT value.FurthermoretheEXCONT valueconsistsof
all elementsof thePARTS list anddoesnot containothersemanticmaterial.

Working in LRS we alwayshave to addressthequestionof which subexpres-
sionsof thelogicalformarecontributedbywhichlexical item. In (21)weunderline
for eachword in theNP thesubexpressionsit contributes.

(21) Meaningcontributions:

the: �	� 
 book ��
��0� � �HG
red ��
��0� � � �

red: �	��
 book ��
��0� � �FG
red ��
��0� � � �

book: �	�F
 book � 
��0� � � G
red � 
��0� � � �

Figure3 shows thestructureof theNP 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 relationbetween
the LF valueof a phraseandthe LF valuesof its daughters.This is donein the
SEMANTICS PRINCIPLE. In (22)wewill only give theclausesof theSEMANTICS

PRINCIPLE whicharerelevantfor ourdiscussion.5

(22) TheSEMANTICS PRINCIPLE:

a. EXCONT andINCONT aresharedalonga headprojection.
b. ThePARTS list of themothercontainsexactlytheelementsof thedaugh-

ters’ PARTS lists.
4To keepthe AVMs readablewe will uselogical expressionsinsidethe AVMs andomit some

subexpressions(book $SR ,FT andred $DR ,�T in (20)).
5Clausesfor othersyntacticstructurescanbefoundin RichterandSailer(2004a).
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Figure3: Thestructureof theNP in (20)

Det4 EXCONT me
INCONT 1 I>J ? b $ ?�K�M J CUN r $ ?LKHM J CPC
P OLJ M I>J ?�V WXWXW J WXW(W Y CDQ 5

the

AP4 EXCONT ? b $ ?�K�M J C<N r $ ?�K�M J CDC
INCONT r $ ?LKHM J C
P OLJ MDK�M r $ M r $ ?LKHM J C M(?�V WXW(W J WXWXW Y N V r $ ? J C Y CPQ 5

red

N4 EXCONT 1

INCONT 2 b $ ?LKHM J C
P O>J MDK�M b $ M b $ ?�K�M J CDQ 5

book

HEAD

N Z13 EXCONT 1

INCONT 2 b $ ?�K�M J C
P O>J MDK�M b $ M b $ ?�K�M J C M r $ M r $ ?�K�M J C M? b $ ?LKHM J CUN r $ ?LKHM J CDCPQ 69

HEAD

NP13 EXCONT 1 I>J ? b $ ?LKHM J C<N r $ ?�K�M J CDC
INCONT 2 b $ ?�K�M J C
P O�J MDK�M b $ M b $ ?LKHM J C M r $ M r $ ?LKHM J C M? b $ ?�K�M J C<N r $ ?�K�M J CDC M I>J ? b $ ?�K�M J C<N r $ ?�K�M J CDCPQ 69

c. If the nonheadis an intersective modifier which modifiesa sign [ ,
thenthemodifier’s EXCONT is of theform \ G^]

, and [ ’s INCONT is
asubexpressionof \ .

d. If the nonheadis a determiner, then the nonhead’s INCONT and the
head’s EXCONT areidentical,andthe head’s INCONT is a subexpres-
sionof thenonhead’s restrictor.

Clause(a) determinesthat the INCONT value and the EXCONT value percolate
along the headprojectionline. In Figure 3 the effect of this clauseis reflected
by theuseof thetags 1 and 2 .

Clause(b) guaranteesthatnosemanticinformationis lostwhensignsarecom-
bined to larger units, nor that any semanticexpressionsareadded. This is why
LRS is lexical, i.e. all semanticexpressionsarecontributedby lexical items. The
syntacticstructurecanconstrainthe possiblereadingsbut not addnew semantic
material.This is in contrastto themoreconstructionalapproachof MRS.

Clause(c) is neededwhenanouncombineswith anintersective modifier:The
EXCONT valueof an intersective modifier is a conjunction.The INCONT valueof
theheaddaughtermustoccurasasubexpressionof thefirst conjunct.

Clause(d) describesthe effect of a determinercombiningwith a headnoun.
Similar to the subexpressioncondition of clause(c), in clause(d) the INCONT

valueof thesyntacticheadis alsorequiredto appearasa subexpressionof some
expressionof the nonhead.For a determiner, the noun’s INCONT valuemustbe
within therestrictorof thedeterminer’s INCONT.6 Theeffect of this conditioncan
beseenin Figure3 wherethenoun’s INCONT valueoccursinsidetheargumentof
the � -operator. We have, thus,shown that the combinatorialmechanismsof LRS

6We subsumetheonly argumentof the / -operatorunderthenotion of “restrictor”, even though
thereis no “nuclearscope”in this case,in contrastto thesituationwith generalizedquantifiers.
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licensethecorrectlogical form for thegivenNP, i.e. theexpressionin (20).7

Sofarwehavenotmentionedwhereto locatetheattributeLF insidealinguistic
sign.Sailer(2004a)arguesfor a separationof local semanticsandsemanticstruc-
ture, analogousto thedistinctionbetweensyntacticcategoryandsyntacticstructure
in HPSG.Thoseaspectswhichareimportantfor scopeandtheoverall logical form
occurinsidetheLF value.Informationwhich is neededfor linking or for semantic
selectionrestrictionsappearin theCONTENT value,whichis embeddedunderlocal
and,thus,canbeaccessedby a selector. This local semanticinformationwill also
containthe INDEX value. In additionto the

�
-featureswhich areusuallyfoundin

theindex, wewill includeanattribute,VAR, whosevalueis thereferentialvariable
associatedwith thegivensign. TheAVM in (23) demonstratesthis separationfor
thewordbook.

(23) Outlineof thesemanticaspectsof thewordbook:1222222223
PHON O bookQ
SYNS LOC

123 CONT INDEX

123 PERS third
NUM sing
GEN neutr
VAR J

6 79 6 79
LF 4 EXCONT me

INCONT book $ ?�K�M J C
PARTS O�J MPK�M book $ M book $ ?�K�M J CPQ 5

6 777777779
4 Analysis

After thisbrief introductionof themechanismsof LRSwecanaddresstheanalysis
of theGermanrelative clausedata.In thissectionwe will first presenttheanalysis
of a “normal”, i.e. semanticallymodifying, relative clause(Section4.1),andthen
turn to thePRCreadingsin Section4.2.

PRCsdonotdiffer structurallyfrom otherrelativeclauses.Within HPSGmost
publicationson Germanrelative clauses,suchasKiss (2004)andHoller (2003),
assumeavariantof theanalysisin PollardandSag(1994)ratherthanadoptingthe
constructionalapproachin Sag(1997).As nothingdependsonthis,wewill follow
this line without furtherargumentation.

In Germanrelative clausesoften appearin extraposedposition. This is also
true for PRCs(see(1)). Kiss (2004) demonstratesthat relative clausesare not
”moved” into suchan extraposedposition— in contrastto complementclauses.
In orderto establishthe semanticandagreementrelationbetweenan extraposed
relativeclauseandtheheadnoun,Kissarguesin favor of asystemof combinatorial
semanticswhich usestechniquesof underspecifiedsemantics,MRS in Kiss’ case.
In Kiss’ analysisa relative clausecanmodify a nounwhich appearsdeeperin the

7Thereis oneotherexpressionwhichsatisfiestheindicatedprinciplesof LRS: /S! R book $SR ,`_ ! T�T a
red $SR ,b_ ! T . In this hypotheticallogical form theentire / -operatorappearsin thefirst conjunct. As
a consequencethe occurrenceof the variable ! in red $ R ,`_ ! T is not boundby the / -operator. We
assumethatsucha readingwill beexcludedby generalwell-formednessconditions.
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Figure4: Syntacticstructureof thesentencesin (24) and(25)

dass

NP
Peter

dieZahlen

Det
das
den

N c
Photo

Garaus

HEAD
NPc V

betrachtete
belegen

COMP HEAD
VP

COMP HEAD
S

XPd
das
den

Relef Sg
Maria hSd knipste

. . . hSd machte

HEAD COMP
Rel$COMP HEAD

RelPcHEAD ADJ
S

HEAD
S

syntacticstructure.In thepresentpaperwe will assumean LRS versionof Kiss’
theorywithoutproviding thedetails.

Wewill illustrateouranalysiswith thefollowing two sentences.Example(24)
containsa normalrelative clause,and(25) containsa PRC.We will alsoindicate
the logical form. Our semanticrepresentationlanguageallows us to differentiate
betweensemanticobjectsof different type (entities,eventualities,propositions).
Wewill ignoretense.

(24) dass
that

Peter
Peter

das
the

Photo
picture

betrachtete,
looked.at

das
which

Maria
Maria

knipste.
took������i�jk
 look-at �X
��0�ljm�	nH�o�	�F
 picture �B
���� � ��G i�jp��
 take �X
��0�ljq��� rs� � � � � � �

(25) dass
that

die
the

Zahlen
numbers

den
the

Garaus
??

belegen,
prove

den
which

die
the

Globalisierung
globalization

dem
to the

Kleinbetrieb
smallbusiness

machte.
made������i�jk
 prove ��
��0�ljm� Z �o�t�0��itjp�X
 make ��
��0�ljp��� G � K �o�	�F
 garaus �X
��0� � � � � � � �

Figure4 outlinesthesyntacticstructureof thesentences.In thefollowing two
subsectionswewill show how wecanderive thecorrectreadingsfor thesentences
in (24) and(25) respectively.

4.1 The “Normal” Case

In this subsectionwe will combinethe syntacticanalysisof restrictive relative
clauseswith anLRSsemantics.Wewill usesentence(24)asour runningexample.
Wewill first considerthelogical form of thedeepestS nodein Figure4, thenturn
to therelativeclauseandfinally addressthequestionof how therelativeclauseand
therestof thesentencecombinesemantically.

Thesemanticsof theNPdasPhoto(thepicture) will bearrivedatanalogously
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Figure5: Outlineof thelexical entryof betrachten(lookat):12222223
PHON O betrachtenQ
SYNS LOC 4 CAT ARG-ST uBv LOC CONT INDEX VAR wlx , v LOC CONT INDEX VAR JyxDz

CONT v INDEX VAR : x 5
LF 4 EXCONT me

INCONT look-at $ ?�K�M : M(V WXWBW w WXW(W Y+M(V WXWBW J W(WXW Y C
PARTS O K�M : M w M J M look-at $ MP{pK�W |}M�~ :B� M look-at $ ?�K�M : M(V WXWXW w WBWXW Y+M(V WXW(W J WXWBW Y CDQ 5

6 7777779
and look-at Z#�`� and ���������

to the examplein Figure3. For the NP Peter the valueof all semanticattributes
(EXCONT, INCONT, thePARTS list, andVAR) only containstheconstantn .

The lexical entry of the verb betrachten (look at) is outlined in Figure5. A
finite verbcontributesa lambdaabstractover theworld index ( �����8\ ), andanexis-
tentiallyquantifiedeventualityvariable( i�j�
 ]��

). WeuseGreeklettersinsideAVMs
whichshouldbereadasmetavariablesoverexpressionsof thesemanticrepresen-
tation language.They indicatethat we do not specify the given expressionany
further in the AVM. Multiple occurrencesof the samemetavariablerefer to the
sameexpression.Below the AVM we notesomesubexpressionconditions. For
example i�jk
 ]��

mustbea subexpressionof �����8\ . This is expressedwith a subex-
pressionrelation(“ � ”), written as i�jk
 ]�� ��\ .

Thelexical entryin Figure5 illustratesnicelyhow theVAR valuesof thecom-
plementsare accessedin order to assignthe complementsthe right slots in the
argumentpositionsof theconstantlook-at � . This follows thestrategy of argument
identificationof PollardandSag(1994). In our case,all we sayis that the VAR

valuesof the complementsmustoccursomewhereinsidethe semanticargument
slots,for whichwewrite �L�p�p�@���p�p� � and �L�p�p�@���p�p� � .

We cannow look at the VP and the S node. Sinceall complementsin our
examplesare definite NPs the SEMANTICS PRINCIPLE doesnot introducenew
subexpressionrequirements.Nonethelesswe canbe morespecificaboutthe ar-
gumentslotsof theconstantlook-at � . The constantn will fill theagentslot. We
alsoknow at this stagethat the expressionpicture � 
���� � �

occursin the scopeof
the � -operator, but othermaterialmight bein thereaswell. We indicatethis “ �p�p� ”.
In (26) wedescribethelogical form of thediscussedSnode.

(26) Thelrs of PeterdasPhotobetrachtete:13 EXCONT me
INCONT look-at $ ?�K�M : ML�#M(V WXWXW J W(W(W Y C
PARTS O KHM : ML��M J MP{pK�WXW(WXWBM�~ : ?PW(WXW C M look-at $ M look-at $ ?�K�M : M��#M(V W(W(W J WXWXW Y C M

picture $ M picture $ ?LKHM J C M I>J ?PWXW(W picture $ ?�K�M J C WXWXW CPQ 69
The logical form of the S nodeinsidethe relative clauseis built in a parallel

fashion. The VAR valueof the traceis identical to that of the relative pronoun,
whichfollowsfrom theidentityof theirLOCAL. TheLF valuewill notaddsemantic
expressionswhicharenot in CONTENT already. Wecannow describetheLF value
of therelative clauseinternalS node:
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Figure6: Theemptyrelativizer (adaptedfrom (PollardandSag,1994,p.216))1222222222222222222222222223

word
PHON O Q
S

1222222222222222223
L

12222222222222223
CAT

12222222222223
HD

1223 rltvzr

MOD

13 L � CAT HD noun

CONT INDEX 1 v VAR JyxL�
NP v TB REL � 1 � x 69 6 779

SUBCAT � � L 4 v CONT INDEX VAR � x
NL INHER REL � 1 � � ,

12223 L

123 CAT 4 HD verb
MARKING unmarked
SUBCAT O Q 5

CONT INDEX VAR : $
6 79

NL v INHER SLASH � 4 � x
6 7779E�

6 7777777777779
CONT v INDEX VAR J x

6 7777777777777779
NL v TB SLASH � 4 � x

6 777777777777777779
LF 4 EXC | Nb�

INC | Nb�
PARTS OLJ MP| Nb�#Q 5

68777777777777777777777777779
and ����� ( � occursin thefirst conjunct)
and ����� ( � occursin thefirst conjunct.In ourexample����� )
and ���b� ( � occursin thesecondconjunct)
and � Z �b� ( � Z occursin thesecondconjunct)

(27) Thelrs of Mary � knipste(Mary took � ):4 EXCONT me
INCONT take $ ?LKHM : $ M���M J C
PARTS O K�M : $ MD��M J MP{qKHWXW(W(WXM�~ : $ ?PWXW(W C M take $ M take $ ?�K�M : $ MD��M J CPQ 5

The syntacticstructureof a relative clausecontainsa phonologicallyemptyrela-
tivizer accordingto our assumption.In Figure6 we will adaptthe lexical entry
of theemptyrelativizer from PollardandSag(1994)to LRS.We will indicatethe
effectof thesubexpressionconditionsin bracketsfor a betterreadability.

Semanticallytheemptyrelativizer only contributesits referentialvariable( � )
anda coordination( \ G�]

). Thesubexpressionconditionsdeterminethat the VAR

value of the noun to which the relative clauseattaches( � ) must occur in both
conjuncts.Furthermorethecontribution of theS-partof therelativeclausemustbe
integratedinto thesecondconjunct.This is expressedby theconditionontheevent
variable jp� , which is the VAR valueof theS-partof the relative clause.Sinceour
examplesdo not involve pied-piping,we do not have to distinguishbetweenthe
VAR valueof therelative constituentandthatof thenounin theMOD (i.e. � � �

).
Whentherelativizer combineswith its S complementtheSEMANTICS PRIN-

CIPLE doesnot introducenew subexpressionconditions.Thesemanticsof therel-
ative pronounis, again,maximallysimple. It only contributesthevariablewhich
occursin its VAR value. Thereforeno subexpressionconditionsareaddedin the
combinationof therelative pronounandtheRel� . TheAVM in (28) describesthe
logical form of therelative clause.
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(28) Thelrs of therelative clause:4 EXCONT V WXW(W J W(WXW Y N V ~ : $ ?PV WXW(W take $ ?LKHM : $ MD��M J C W(W(W Y C Y
INCONT V WXW(W J W(WXW Y N V ~ : $ ?PV WXW(W take $ ?LKHM : $ MD��M J C W(W(W Y C Y
PARTS O K�M : $ MD��M J MP{qKHWXW(W(WXM�~ : $ ?PWXW(W C M take $ M take $ ?�K�M : $ MD��M J CPQ 5

In thenext stepwewill combinetheRelSwith therestof thesentence.Syntax
will ensurethat theRelShasthesameINDEX VAR valueasthenounpicture. As
statedin (28), this valuemustappearin bothconjuncts.

Accordingto (c) of theSEMANTICS PRINCIPLE the INCONT valueof thenoun
mustbe a subexpressionof thefirst conjunct. Thereforetheconjunctionmustbe
of thefollowing shape.

(29) �L�p�p� picture � 
���� � � �p�p� �}G �&i�j � 
 �L�p�p� take � 
����lj � � rs� � � �p�p� ���(�
Theentireconjunctionmustbea subexpressionof ����
¡�p�p� � in orderto bind all

occurrencesof � . This leadsto thefollowing logical form:

(30) �	�F
 �L�p�p� picture �	
���� � � �p�p� �¢G �&i�jp�X
 �L�p�p� take �	
����ljp��� rs� � � �p�p� ���(����	��
¡�p�p� � is of type j and,thus,of theappropriatetypefor theargumentposition
of look-at � . Thereforetheexpressionin (30) canoccurthere.Therelative clause
also contributesan abstractionover the world index ( �t�0�p�p�p� ). This abstraction
mustbeoutsidethescopeof the � -operator. Hereit is identicalwith �����8\ .

Since no more semanticmaterial will be introducedinto the sentence,the
EXCONT valueof thesentencemustcontainexactly theelementsof its PARTS list.
This resultsin thelogical form givenin (24), repeatedin (31).

(31) ������i�jk
 look-at � 
��0�ljm�	nH�o�	�F
 picture � 
���� � ��G i�j � 
 take � 
��0�lj � � rs� � � � � � �
In this subsectionwe showed that thestandardreadingof relative clausescanbe
accountedfor by reformulatingthe semanticsof the emptyrelativizer of Pollard
andSag(1994)in termsof theLRStreatmentof intersective modifiers.

4.2 The PRC Case

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

The lexical entry of the verb belegen (prove) is analogousto that of the verb
betrachten in Figure5. Theonly differenceconcernsthesemantictypeof thelast
argumentslot. In thecaseof betrachtenwe assumedthat this argumentis of typej , for belegen it mustbeaproposition,i.e. of type £¤� .

For simplicity we will abbreviate thesemanticcontribution of theNPswhich
are not relevant to the presentdiscussionby uppercaseletters(Z, G, K). The
boundword Garauswill be treatedanalogouslyto bookin (23), i.e., it introduces
a semanticconstantgaraus � . We will not provide a treatmentof boundwordsin
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thispaper.8 Any accountof Garausmustensurethatthenouncannotbemodified.
Thereforethelogical form of theNP denGarausis �	�F
 garaus � 
�� � �

. In contrastto
theNP dasPhotothereis no option for insertingfurthersemanticmaterialinside
the scopeof the � -operator. We will statethe logical form of the lowestS node
in (32).

(32) Thelrs of die ZahlendenGarausbelegen:13 EXCONT me
INCONT prove $ ?LKHM : M�¥¦M(V W(W(W J WBWXW Y % ) C
PARTS O KHM : M	¥¦M J M	{pKHW(WXWXW(M	~ : ?DWBWXW C M prove $ M prove $ ?LKHM : M�¥¦M(V W(WXW J W(W(W Y C M

garaus $ M garaus $ ?LKHM J C M I>J ? garaus $ ?�K�M J CDCPQ 69
The logical form of theS-partof the relative clauseis constructedparallelto the
previouscase.This leadsto thefollowing LF value.

(33) Thelrs of die GlobalisierungdemKleinbetrieb� machte:4 EXCONT me
INCONT make $ ?�K�M : $ M�§�M	¨©MXV WXW(W J WXWXW Y C
PARTS O K�M : $ M�§�M	¨�M J MP{pK�WXWXWBWXM�~ : $ ?PW(WXW C M make $ M make $ ?�K�M : $ M�§�M	¨©MXV WXW(W J W(WXW Y CPQ 5

If we combinethis clausewith theemptyrelativizer in Figure6 andwith therela-
tivepronoun,we will arrive at thelogical form of anintersective modifier.

(34) Thelrs of therelative clause:4 EXCONT V WXW(W J W(WXW Y N V ~ : $ ?PV make $ ?�K�M : $ M�§�M	¨�M(V WXWXW J WXWBW Y C Y C Y
INCONT V WXW(W J W(WXW Y N V ~ : $ ?PV make $ ?�K�M : $ M�§�M	¨�M(V WXWXW J WXWBW Y C Y C Y
PARTS O K�M : $ M�§�M	¨�MXM J MP{qKHWXWBWXWXM�~ : $ ?PW(WXW C M make $ M make $ ?�K�M : $ M	§�M	¨�M(V WXWXW J WXWBW Y CPQ 5

We cannow combinetheRelSwith the restof thesentence.Again thesyntactic
analysiswill guaranteethat theRelShasthesameINDEX VAR valueasthenoun
Garaus. As wehaveseenthisvalueappearsin bothconjunctsof therelativeclause
semantics.Accordingto (c) of theSEMANTICS PRINCIPLE the INCONT valueof
the nounmustbe a subexpressionof the first conjunct. Thus,we know that the
conjunctionmustcontainthefollowing semanticmaterial.

(35) �L�p�p� garaus ��
���� � � �p�p� �}G �&i�jp��
 � make �X
��0�ljq���oª«�@¬­�¤�L�p�p�����p�p� ���(���(�
ThenounGarauscannotbemodified,thereforethecoordinationcannotbe in the
scopeof �	� , even thoughthis would be thestandardlogical form for a restrictive
relative clauseto a definiteNP. Sincethis standardlogical form is not available,
we mustaskwhetherthereis a way to combinethesemanticcontributions into a
well-formedexpressionat all. In (36) we presenta logical form which solvesthe
apparentproblem.

(36) ������i�jp�X
 
 make �X
����ljp���oª«�@¬­�o�	�F
 garaus �(
���� � � � �G
make � 
��0�lj � �oª«�@¬^�o����
 garaus � 
��0� � � � � � �

8But seeRiehemann(2001),RichterandSailer(2003)or SoehnandSailer(2003).
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This expressionsatisfiesall subexpressionconditions:(i) Thesemanticcontribu-
tion of the S-partof the relative clauseoccursin the secondconjunct. (ii) The
variable � occursin both conjuncts. (iii) The INCONT valueof the NP denGa-
raus(garaus � 
��0� � �

) occursin thefirst conjunct.The fact that thesamematerial
appearsin bothconjunctsis compatiblewith theserequirements.

We do not evenhave to assumethat theexpressiongaraus � 
��0� � �
wasadded

twice to the PARTS list. Instead,we can simply use the identical expression,
but assumethat therearetwo pathsthroughthe overall expressionwhich leadto
garaus � 
���� � �

. But this is an independentpropertyof our HPSGencodingof se-
manticexpressions,aswe have seenin Section3.1. We will outline the HPSG
encodingof theconjunctionin thefollowing AVM. This AVM shows that thetwo
conjunctshave identicalsubexpressions.

(37) HPSGencodingof theconjunctionin (36):4 coordination
C1 1 make $ ?LKHM : $ M	§�M	¨�M I>J ? garaus $ ?�K�M J CDCPC
C2 1 5

Let us turn backto theexpressionin (36). This expressionis of type £¤� andcan,
thus,beusedasthesemanticargumentof prove ��
��0�ljm�o®¯�¤�L�p�p�y���p�p� ��� . This leadsto
thefollowing logical form.

(38) ������i�jk
 prove ��
��0�ljm�o®¯�o�t�0��itjp�¡
 
 make ��
����ljp���oª«�@¬­�o�	�F
 garaus �(
���� � � � �G
make � 
��0�lj � �oª°�@¬^�o����
 garaus � 
��0� � � � � � � � �

This logical form is equivalent to the one we gave in (25). It is of course
morecomplicatedbecauseit consistsof an extra conjunction. But sincethe two
conjunctsareidentical,thereis no differencein their truthconditions.

In this subsectionwe demonstratedthat themechanismsof LRS canaccount
for thePRCreadingwithoutany stipulation.It shouldbenoticedthatwecouldnot
have derived a PRCreadingfor example(24), becausethe matrix verb doesnot
take apropositionalargument.

5 Reflectionsand Conclusion

Ouranalysisof PRCsreliedon thepossibilityto useidentitiesof semanticexpres-
sions.As illustratedin Section3.1 this possibility follows from thefact thatLRS
is fully integratedinto HPSG,for which identitiesareacentralanalyticaldevice.

Identitieshavealreadyplayedanimportantrole in theLRSanalysisof concord
phenomena.For examplessuchas(39) RichterandSailer(2004b)arguethatboth
thepreverbalmarkernieandthen-wordnikomucontributeanegationto theoverall
logical form. A languagespecificprinciplewill specifythatPolishdoesnot allow
for two negationsin oneclause— in contrasttoFrench,for example.Thisprinciple
enforcesthatthetwo itemscontribute thesamenegation.
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(39) Janek
Janek

nie
NM

pomaga
helped

nikomu
nobody

(Polish)

‘Janekdidn’t helpanybody.’

While identitiesleadto simplerlogical formsin concordconstellations,in thecur-
rentanalysisof PRCs,identity is usedto “multiply” bits of logical form. This is
possiblebecausetheconjunctionintroducedby therelativizer needstwo conjuncts
of the samesemantictype, so we canusethe sameconjuncttwice. Notice that
the two conjunctsmustbe fully identical,i.e., this mechanismdoesnot cover the
potentialof theso-calledequality-up-to-constraints in Pinkal (1996)or Egget al.
(2001).It is anempiricalquestionwhetherwecanfind morephenomenafor which
ananalysisin termsof “multiplying” maybeattractive.

Theaccountpresentedseemsto predictageneralambiguityof relativeclauses.
Notehowever that theavailability of a PRCreadingis correctlyrestrictedto cer-
tain matrix predicates.For examplewe couldnot have deriveda PRCreadingfor
sentence(24). To explain theoftendubiousgrammaticalitystatusof PRCreadings
we mayassumethatspeakerstendto avoid redundantlogical forms, in particular
sincenormallyrelative clausescanbeinterpretedwithout sucha redundancy.

In principle thepresentedanalysiscanbeadaptedto othersystemsof combi-
natorialsemanticswhich usetechniquesof underspecification.We saw, however,
that it is importantto rely on a semanticrepresentationlanguagewhich allows to
distinguishindividualsandpropositionsto preventovergeneration.Furthermoreso
far identitiesof logicalexpressionshavenotbeenexploitedin othersystemsto our
knowledge.
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Monachesi,Gerald Penn and Shuly Wintner (eds.), Proceedingsof Formal
Grammar2003, pages149–161.

Valentina,Bianchi.2000.The RaisingAnalysisof Relative Clauses:A Reply to
Borsley. LinguisticInquiry 31(1),123–140.

Vergnaud,JeanRoger. 1974.French RelativeClauses. Ph.D.thesis,MIT.

243


