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Abstract

In this article, the so-callewh-relative clause construction is investi-
gated. The Germawh-relative clauses are syntactically relevant as they
show both, root clause and subordinate clause propertiegy matter se-
mantically because they are introduced bwlaanaphor that has to be re-
solved by an appropriate abstract entity of the matrix @ausdditionally,
thewh-relative clause construction is discourse-functionaéiguliar since it
evokes coherence. Besides these interesting empiricedatieaistics,wh-
relatives raise important theoretical questions. It isuatythat the stan-
dard HPSG theory has to be extended to account for nonat@strirela-
tive clauses in general, and to cope with the particular @ris of thewh-
relative construction.

1 Introduction

This paper discusses a certain class of German relativeedaurhey are called
‘wh-relatives’ since this class can easily be detected by arnt tefe-peripheral
wh-relative expression. A typical example of this class iegiin (1):

(1) Annahat die Schachpartiegewonnenwas Peterargerte.
Annahasthe game of cheswon which Peterannoyed

‘Anna won the game of chess, which annoyed Peter.

The investigation of thevh-relatives is worthwhile for two reasons:

Firstly, although thevh-relatives are mentioned in almost every grammar book
of German, to date their grammatical properties have nat beelied comprehen-
sively, the only exception being Brandt (1990). Brandt &s®s on the pragmatic
aspects of thevh-relative construction and therefore does not provide mé&tized
syntactic and semantic analysisvaffirrelatives.

Secondly, the existence of tleh-relative construction makes it necessary to
extend the HPSG theory as given by Pollard und Sag (1994).

The paper is organized as follows:

In the first part, thevh-relatives will be described empirically. By characteriz-
ing their syntactic behaviour, it is investigated haurelatives are linked to the
complex sentence structure. Then, the semantic and disdumnctional proper-
ties of thewh-relative construction will be examined.

In the second part, theh-relatives are interpreted within the HPSG frame-
work. An analysis will be developed that allows both, to cepth non-restrictive
relative clauses in general, and to give an adequate faratian of thewh-relative
construction.

2 Empirical facts

The point of departure is the hypothesis stated in (2):
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(2) A whrrelative is a relative clause with the following propestie

a. A whrelative is a non-restrictive clause introduced by an hoép
wh-expression.

b. Syntactically, it is dependent on a matrix clause withmihg embed-
ded into it.

c. Semantically, it is related to various kinds of abstratities.

d. Pragmatically, thevh-relative construction establishes a symmetric dis-
course relation.

In the following, this hypothesis will be tested.

2.1 Syntactic properties
2.1.1 Léeft periphery

One can easily recognizevehrelative by its left periphery. Three kinds of ex-
pressions which may act as a complement or an adjunct of thvesclause’s
predicate can be observed on the left eftarelative:

(i) The underspecified pronouwmas(‘ which) as illustrated in (3) occurs at the
left of awh-relative. Wasrepresents either a verbal phrase or a nominal phrase. In
the latter casevasis not specified with respect to person, number and gender, bu
depending on the selection properties of the respectivéiqate it is case marked
as nominative or accusative.

(3) a. MaxkannOrgel spielen,wasyp Annaauchkann.
Max can organplay which Annatoo can

‘Max can play the organ, which Anna can, too.
b. MaxspieltOrgel,wasypnon gut  Klingt.
Max playsorgan which goodsounds
‘Max is playing the organ, which sounds good.’
c. MaxspieltOrgel,wasyp 4 cc) Annatberrascht.
Max plays organ which Annasurprises
‘Max is playing the organ, which surprises Anna.’

(i) wh-Adverbs such aweswegelfwhy’) andwofur (‘for which’) as illustrated
in (4) can introduce avh-relative. These adverbs preserve their modal, temporal or
causal meaning if they occur invéehrelative.

(4) a. Ottohat sich seinBein gebrochenyweswegerer jetztim
OttohasrerL his leg broken  that's whyhenowin
Krankenhausst.
hospital is
‘Otto broke his leg, and that's why he is in hospital now.’
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b. OttoschenktEmmaSchokoladewofiir  sie ihm dankt.
Ottogives Emmachocolate for whichshehim thanks

‘Otto gives Emma chocolate for which she thanks him.’

(iif) Complex expressions includingvah-element and an abstract noun can be
found at the left of avh-relative as exemplified in (5). In this case, the meaning
of the abstract noun has to be compatible with the meaningeofirtatrix clause’s
predicate.

(5) Maxbat Maria, einenBrief einzuwerfenwelcherBitte sie nachkam.
Max askedMaria a letter to mail which requestshegranted

‘Max asked Maria to mail a letter, and she granted this reues

Note that thevh-expressions presented here are all anaphoric since thaim-m
ing depends on a preceding item. | will come back to this igssection 2.2.

2.1.2 Variantsof thewh-relative construction

Depending on the syntactic status of thle-expression three/h-relative construc-
tion variants can be distinguished, which are dubbed vb#fiamariant B and vari-
ant C.

In the construction variants A and B, the left-periphesdd-expression is se-
lected by the relative clause’s predicate. In the constmctariant C, thewh
expression modifies the respective predicate.

The variants A and B differ in the particular selection pnties of the predicate
of the wh-relative clause. The sentence given in (1) repeated he(6)ds an
example for the construction variant A.

(6) Annahat die Schachpartiegewonnenwas Peterargerte.
Annahasthe game of chesson which Peterannoyed

‘Anna won the game of chess, which annoyed Peter.

Predicates that occur inveh-relative of this variant are subcategorized for a finite
sentential or an infinitival complement of the ‘2. Statuse@, 1957) that can
alternatively be realized as a nominal or prepositionabgér For this reason a
verb like sich weigern(‘to refuse to do somethingtannot occur in avh-relative

as can be seen in (7). Althougtich weigernallows an infinitival complement
(cf. (7b)), it cannot take a nominal complement (cf. (7c)).

7) a. *Petersoll seinenFreundverratenwas er sich weigerte.
g
Peterwas tohis  friend betray whichheREFL refused
‘Peter was to betray his friend, but he refused it

b. Petemweigertesich, seinenFreundzu verraten.
Peterrefused REFL his  friend to betray

‘Peter refused to betray his friend.’
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c. *Peterweigertesich denVerrat seineg-reundes.
Peterrefused REFL the betrayalhis  friend

Examples for the construction variant B are given in (8).sldanstruction vari-
ant is similar to the so-called VP-ellipseswaas(‘which’) realizes a VP comple-
ment. The class of verbs occurring in these constructionssisicted to auxiliary
verbs such abkaben(‘to have), sein(‘to be’) andwerden (‘will’) and to auxiliary
modal verbs in root interpretation. Hence, example (9) @oitig an epistemic
modal is ungrammatical.

(8) a. InMinchenhat es geschneitwas es in Stuttgartauch hat.
In Munich hasexpL snowed whichexpL in Stuttgartas wellhas

‘It snowed in Munich and in Stuttgart as well.’

b. OttomussnachFrankreichfahren,was Max jetztauchsoll.
Ottomustto France go whichMax nowtoo should

‘Otto must go to France, which Max should do now, too.’

(9) *Petermusskrankgewesersein,was Ottoauchmuss.
Petermustsick been has whichOttotoo must.

As mentioned before, construction variant C covers allsgauntroduced by a
wh-phrase modifying thevh-relative’s predicate. This is exemplified in (10):

(10) Ottoist krank,weshalb er zu Hausebleibenmuss.
Ottois sick that's whyheat home stay must

‘Otto is sick, and that's why he has to stay at home.’

Looking at the examples given so far, it is obvious thditrelatives can be
considered relative clauses. First, they are attached teceging clause. Second,
they are introduced by a relative constituent that is grativaiyy dependent on
the predicate of thevh-relative and that is linked to an entity of the matrix clause
The next question to be discussed is whethlerelatives are in fact non-restrictive
clauses.

2.1.3 Root clause properties

The strongest evidence for the claim thdtrelatives belong to the class of non-
restrictive clauses comes from the observation that théwaeelike typical root
clauses. This is shown by the following phenomena sympticroatoot clauses.

As indicated by (11), avh-relative clause can easily be transformed into a main
clause.

(11) Anna hat die Schachpartie gewonnen. Das argerte. Peter
Anna won the game of chess. This annoyed Peter.

Also, epistemic expressions, performative indicatorsgahgarticles, etc. can
be found inwh-relatives, cf. (12a) to (12c).
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(12) a. Annahat die Schachpartiegewonnenwas Petersicher argerte.
Annahasthegame of chesaon whichPetercertainlyannoyed
‘Anna won the game of chess, which must have annoyed Peter.
b. DieFirma handeltmit Waffen, weshalb ich hiermit
the companydeals with weaponghat's whyl hereby
kiindige.
hand in my notice
‘The company deals with weapons, and that’s why | hereby fiamaly

notice.’
c. Maxhat denPreisbekommenwas wohljeden Uberraschte.
Max hasthe prizewon whichwell everyonesurprised

‘Max won the prize, which was probably surprising for evergo

Furthermore, it is impossible to form a Yes/No-questioegnating the whole
whrelative construction. This is indicated by (13).

(13) *HatAnnadie Schachpartiegewonnenwas Peterargerte?
has Annathegame of cheswon which Peterannoyed

Last, the root clause characterwftrelatives is confirmed by examples like
(14). A quantifier occuring in the matrix clause cannot bingagable within the
whrrelative:

(14) a. *NiemanggewanndasSchachspiel, was ihn, mal3los argerte.
nobody won the game of cheswhichhim; extremelyannoyed

b. *Jeder hatsich dasBeingebrochenyweswegerer; jetztim
everyone hasrefFLtheleg broken  that's whyhe nowin
Krankenhausst.
hospital is

2.1.4 Independent focus domain

The observation thatwh-relative establishes an independent focus domain within
thewhrrelative construction provides additional evidence fiermon-restrictiveness
of awh-relative clause.

The standard test for focus assumes that the focus strusftargiven declar-
ative utterance can be identified by reconstructing a questiat would license
the utterance as a coherent answer. The focus correspotidsitderrogative con-
stituent in that question. Based on these test conditid®$ sfiggests that the focus
does not project out of theth-relative since (15a) is not a coherent answer to the
question'What happened?*

In the example, focus is marked by a syntactic focus feahagrojects from the pitch-accented
focus exponent written in capital letters.
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(15) Was ist passiert?
a. #[Annagewanndie Schachpartiewas Petervon seiner
Anna won thegame of cheswhichPeterfrom his
SCHWEsteerwartet hat] »
sister expectedhas
‘Anna won the game of chess, which Peter expected from Hixrsis

The independent focus domain ofvér-relative is also supported by (16), which
demonstrates that the focus sensitive partiaie (‘fonly’) occuring in the matrix
clause does not scope over thk-relative:

(16) ? Annagewanmur die Schachpartiewas Petervon seinerSchwester
Annawon  onlythegame of cheswhich Peterfrom his  sister
erwartet hat.
expectedhas

‘Anna only won the game of chess, which Peter expected framsikter.

2.1.5 Assertion versus presupposition

A third argument for the non-restrictivenessvafi-relative clauses is provided by
data like (17), which show thatwah-relative is asserted and not presupposed.

(17) Petebedauertedasser die GRUNEN  gewahlthatte,was seineFrau
Peterregretted that hethe Green Partyelected had whichhis wife
wiederumgut verstand.
inturn  well understood
‘Peter regretted to have elected the Green Party, which iféswell under-
stood’

Against the background of the presented evidence, it isinoimg thatwh-
relatives are non-restrictive clauses. Consequentlyetiiperipheralwh-expression
has to be interpreted anaphorically.

In the next section it will be investigated hamh-relatives are related to their
matrix clause.

2.1.6 Complex sentence structure

In the literature, one often finds the statement thahaelative is sentence-related.
Based on the assumption that the matrix clause oftireelative construction can
be transformed into a component part of the relative cfisis claimed that avh-
relative and its matrix clause establish an inverse depeydeslation. Assuming
this inverse relationship, theh-expression is taken as a place holder or a variable
representing the whole matrix clause, cf. Helbig (1980) &tedibe (1991).

Contrary to this assumption, Brandt (1990) argued that @kesvike (18) show
thatwh-relatives are related to sub-sentential syntactic units.

2In the German grammar tradition, the term ‘Satzglied’ isilisere.

169



(18) Erkann  schon schwimmenwas sie nochnichtkann.
Heis able toalreadyswim whichsheyet not is able to

‘He is able to swim, which she isn't, yet.’

However, the phenomenon she describes cannot solely bmutett to syntax. As
suggested by example (19), the data should rather be egglairsemantic terms.

(19) a. DieGeologenerforschereinenneuenvulkan, was sehrinteressant
the geologistsexplore a new volcanowhichveryinteresting
ist.
is
‘The geologists explore a new volcano, which is very inteéngs

b. “Dass sie einen neuen Vulkan erforschen, ist sehr irderss
‘That the geologists explore a new volcano is very intengsti

c. “Einen neuen Vulkan zu erforschen ist sehr interessant.”
‘To explore a new volcano is very interesting.

d. “Das Erforschen eines neuen Vulkans ist sehr interessant
‘The exploring of a new volcano is very interesting.’

(19a) has three readings, (19b) to (19d), depending on tegpnetation of thevh-
anaphorWas(‘ which) can be resolved (i) by the proposition denoted by the matri
clause, cf. reading (19b), or (ii) by an eventuality suchhaspgrocess of exploring,
cf. reading (19c), or (iii) by the exploration-event, cfading (19d). Because the
string of the matrix clause standing alone is not ambigudtadl aexamples like
(19) prove that the crucial grammatical relation betweevhaelative and its ma-
trix clause is a semantic one. This view is also supportedhbydata given in
(20).

(20) a. Mariawill sich ihre Haarekammenwas Hansauchwill.
Maria wantsrRerL her hair comb  whichHanstoo wants

‘Maria wants to comb her hair, which Hans wants to do, too.’

b. “Hans will sich; seine Haare kammen.”
‘Hans wants to comb his hair.’

(20a) has a reading where the reflexive pronsich (‘ herself) gets a sloppy inter-
pretation as expressed by (20b). This reading could not plaieed by a syntactic
operation that just transforms parts of the matrix clause &ancomponent part of
thewh-relative.

The semantic nature of the reference relation is furthestsumiated by (21).
The indefinite NP in the matrix clause is interpreted geadicwhereas it gets
a specific interpretation within theh-relative. Thus, the semantic information of
the matrix clause is accessible from thi-relative clause.

(21) Mariawollte keinenLinguistenheiratenwas sie dannaber doch
Maria wantedno linguist marry whichshethen PART PART
getanhat.
done has

170



‘Maria didn’'t want to marry a linguist, which she did in theden

Consequently, one must strictly distinguish between tidegyic and the semantic
relations established within th&h-relative construction: Whereas the semantic
relation is triggered by the left-peripherah-anaphor, the syntactic relation affects
the way of how thevh-relative is attached to its preceding clause.

With regard to the syntactic relation, it becomes appatemit awh-relative is
not licensed by the predicate of the matrix claBisEhe wh-relative neither satu-
rates one of the argument positions of the matrix predicaterodifies the matrix
predicate. Nevertheless, it is obvious théditrelatives are depending clauses.

Reis (1997) argued that some clauses in German may be dependa ma-
trix clause although they are not licensend by the matridipege. In other words,
these clauses are linked to the complex sentence strucitlreuivbeing part of
the verbal projection of the matrix clause. Reis (1997)sctiese clauses ‘non-
integrated’. She lists four main properties of this claudaks. Firstly, non-
integrated clauses are prosodically and pragmaticallgpeddent from the ma-
trix clause which is indicated by an independent focus dam&econdly, vari-
able binding is not allowed from the matrix clause into tha4mtegrated clause.
Thirdly, a non-integrated clause is syntactically dispdates, and fourthly, a non-
integrated clause always stands at the end of a complexsente

Taking these criteria into accounmth-relatives can be classified as non-integrated
clauses. As shown in section 2.1.4, they establish an imdkgme focus domain;
they are impermeable for variable binding from outside; tay are syntactically
dispensable as they can be transformed into a main clausss, #te first three of
Reis’s criteria clearly apply tavh-relatives. In addition, the fourth criterion is met
as well. (22) and (23) illustrate thatvehrelative always comes last because it has
to follow an extraposed complement clause (22) or relati@ese (23).

(22) a. Es fiel Maria nichtauf, dasssie sich verrechnehatte,
EXPL realizedMaria not PART that sherReFL mistaken had
weswegersie sich jetztargert.
that’'s whysheREFL now annoyed
‘Maria didn't realize that she made a mistake, and that’s whg is
annoyed now.’

b. *Es fiel Maria nichtauf, weswegersie sich jetztargerte,
EXPL realizedMaria not PART that's whysheREFL now annoyed
dasssie sich verrechnehatte.
that shereFL mistaken had

(23) a. Annahat einenRingverloren,der sehrwertvoll war,weshalb sie
Annahasa ring lost thatveryvaluablewas that’'s whyshe
sich jetztmalllos argerte.

REFL now extremelyannoyed

5This can be shown by applying the traditional constituesistewhich clearly reveal thatvah-
relative is neither attached to a verb nor a verbal phraseeofriatrix clause, cf. Holler (2001).
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‘Anna lost a ring that was very valuable, and that's why she asax

noyed now.’
b. * Annahat einenRing verloren,weshalb sie sich jetzt maR3los
Annahasa ring lost that’s whysheREFL now extremely

argerte, der sehrwertvoll war.
annnoyedhat veryvaluablewas

The above listed syntactic facts can be accounted for byysingl thewh-
relative as a syntactic sister of the sentential projecimroduced by the matrix
clause. Before discussing how this can be formalized withénHPSG theory, the
semantic and discourse functional propertiesvbirelatives will be described in
more detalil.

2.2 Semantic properties

In the literature going back to philologic grammar traditidt is generally claimed
that awh-relative must refer to a fact. Although a reference to factd proposi-
tions is indeed possible as (24) shows,

(24) Grasssagte  dielLesungab, was bedauerlichist.
Grasscancelledthe readingPART whichregrettable is

‘Grass cancelled the reading, which is regrettable.’

the afore mentioned example in (19) and the ones in (25)atelihat avh-relative
refers to non-propositional entities as well.

(25) a. NachbarsHundbellte, was sogarAnnahorte,obwohl sie zwei
neighbor'sdog barkedwhicheven Annaheardalthoughshetwo
Stral3erweiterwohnt.
blocks away lives

‘The neighbor’s dog barked, which even Anna heard althoumghlises
two blocks away.’

b. Maxrasiertesich, was einehalbeStundedauerte.
Max shavedrREFL whichan half hour took

‘Max shaved, which took him half an hour.

c. Annagewinntimmer die Schachpartiewas Peterargert.
Annawins  alwaysthe game of cheswhich Peterannoys

‘Anna always wins the game of chess, which annoys Peter.’

d. Karl hat denK2 bestiegenwas Ottoauch gelungerist.
Karl hasthe K2 climbed whichOtto as wellachievedis

‘Karl climbed the K2, which Otto achieved as well.

In (25a), the predicate of theh-relative consists of a recognition verb, namely
horen (‘to hear), and thewh-anaphomwas (‘which) refers to the event of a dog
barking. Similarly, thewh-anaphor in (25b) restricted by the vedauern (‘to
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take) refers to an event. (25¢) and (25d) show that even evdtiasahre possible
antecedents of wh-relative. (25¢) means that Peter is annogeéry timeAnna
wins the game of chess. The vagblingen(‘to achievd in (25d) generally selects
an eventuality if the respective argument is verbalwd#s (‘which) of example
(25d) referred to a fact or an event, Otto would have giver &aiggyback, which
is certainly not the meaning of (25d). Even if one restritis antecedents of the
wh-relative to propositional onegh-relatives are not only fact-related. In (26) for
instance thevh-relative is related to an attitude and not to a fact.

(26) Fredglaubte,dassGrassdie Lesungabgesagthatte,was Annanicht
Fred believedthat Grassthereadingcancellechad whichAnnanot
gedachhatte.
expect had
‘Fred believed that Grass cancelled the reading, which Atlidia't expect.’

Finally, the examples in (27) show that so-called projecpvopositions, such
as interrogative clauses or the infinitival complements otlad verbs, can be ap-
propriate antecedents ofrdyrelative.

(27) a. Mariawill wissen,welchePrifungersie ablegermusswas ihr
Maria wonders which exams shetake  must whichher
aber niemandsagte.

PART nobody told

‘Maria wonders which exams she has to take, which nobodytteid
b. Karlwollte eineMaus halten,was seineMutter ihm aber nicht

Karl wanteda mousekeep whichhis motherhim PART not

erlaubte.

allowed

‘Karl wanted to keep a mouse, which his mother didn’t allow.’

Thus, we have to conclude that a fact is one possible antetefithewh-anaphor,
but not the only possible antecedent. However, there ararsrestrictions that
control thewh-relative construction. They limit the class of admissislerelative
predicates and restrict the potential antecedents afth@naphor. More precisely,
the restriction given in (28) holds.

(28) In awh-relative construction, the semantic type of tieanaphor must cor-
respond to the semantic type of at least one entity that cabsteacted from
the matrix clause.

Restriction (28) accounts for the fact that (29a) but nobj28 ungrammatical.
The whranaphor is an argument of the vaglauben(‘to believé and therefore
denotes a belief. An attitude, however, can be abstracted fhe matrix clause
only in (29b), but not in (29a).

(29) a. *Fredheiratet Anna,was Max glaubt.
Fred married Anna whichMax believes.
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b. Karlglaubt, dassFredAnna heiratetwas Maxauch glaubt.
Karl believeghat Fred marriesAnna  whichMax as wellbelieves

‘Karl believes that Fred marries Anna, which Max believes,'t

Within the approach of Asher (1993) it is possible to accdanthese empiri-
cal facts. Asher (1993) provides a semantics for abstrgettshin the framework
of DRT. Adapting Asher’s theory, the semantic relation kestw thewh-relative
clause and the matrix clause is based on the anaphorioredtablished between
thewh-ahapher and a preceding object abstracted from the médrtise. Thereby
it is assumed that thevh-anaphor introduces into the representation a discourse
referent that needs to be resolved. The semantic type oflisisurse referent is
restricted by the predicate of tihrelative in case thesh-anaphor is an argument
of the relative clause’s predicate. Otherwise it is projasal. A wh-construction
is valid, if the matrix clause contains at least one abstrbjgict that can resolve the
wh-anaphor. Awh-construction is ambiguous, if the matrix clause contagvesal
abstract objects that can act as an antecedent efttranaphof

2.3 Discourse-functional properties

Let us finally turn to the discourse-functional propertidshe whrelative con-
struction. Awh-relative construction is coherent as stated by Brandt@La8d
others. Brandt (1990) concluded that the matrix clause badvh-relative bear
the same communicative weight. She attributes this to the adlause character
of the wh-relative. At a closer look, however, the communicativeabak in fact
arises from a symmetric discourse relation establishedd®t the matrix clause
and thewh-relative. Following Asher’s discourse-structural thedn a symmetric
discourse relation at least the axioms of Continuatiorif) have to be satisfied.
Stated in Asher's axiomatic system, (30) is a typical exaripl a CAUSE rela-
tion and (31) for a ©NTRAST relation implemented in therh-construction. Both
relations continue the discourse and hence count as syimsitourse relations.

(30) a. HandhatteeinenUnfall, weswegerer im Bettliegenmuss.
Hanshad an accidentthat's whyhein bedlie  must

‘Hans had an accident, and that's why he has to stay in bed.’
b. (a,3) & have_an_accident(«) & stay_in_bed(5) > Causéx,3)

(31) a. Hansschreibtgerne Blcher,wohingegerEmmalieber tanzt.
Hanswrites willingly books whereas Emmarather dance

‘Hans likes to write books, whereas Emma prefers dancing.’
b. («,5) & write_books(«) & dance(3) > Contrasf«,[3)

4For formal explication, see Holler (2001).
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3 HPSG analysis

The last part of this paper concentrates on the HPSG anahatiss proposed to
account for the empirical facts afore described. Wierelative construction is of
particular interest for the further development of the HEB@alism. Standard
HPSG theory has focussed on restrictive relative clauseshance, in this for-
malism a relative clause can only be attached to a precedtimdt is shown in
the next section how the standard theory can be extendeddomicfor the special
properties of thevh-relative construction.

The standard phrasestructural analysis of relative ctaimslPSG going back
to Pollard und Sag (1994) is based on the assumption thaitiveetlause is a pro-
jection of a phonologically empty relativizer, cf. (32). i§helativizer is subcate-
gorized for two complements: a phrase containing a relativestituent expressed
by a non-emptyrEL value and a finite verbal projection which is slashed by this
relative phrase. TheLASH dependency is bound off by the relativizer. The relative
clause is attached to a preceding noun by applyingHtheD-ADJUNCT Schema
triggered by the attributetob. The relative clause is interpreted as a property,
since the indices of the noun and the relative phrase ardifiéenand theirrRe-
STRICTION values are unified.

rltvzr

HEAD , [ INDEX
AT |:MOD N’ [To-p| REL{[1]}]: [RESTR]
Loc susc ([Loc 4], nHer | REL {[1l}],
S[fin, unmarkediNHER | sLAsH{[4]}]: [5)
INDEX
T [RESTR{}U ]

_NLoc_\ T0-BD | sLAsH{[4]}

(32)

In section 2, it has been argued that (aylarelative is a non-restrictive clause
and (b) that its syntactic antecedent may differ from itsaetic one. Whereas the
syntactic relation is always unique as there is only one whayelative is attached
to its matrix clause, the semantic relation depends on thenpal antecedents
resolving the left-peripherath-anaphor.

To cope with these properties, a second relativizer is défbesides the re-
strictive one that serves as the head of a non-restriativeelative clausé. Similar
to the restrictive relativizer, the non-restrictive relater takes two complements:
a relative phrase and a finite verbal projection slashed tsyptrase. The non-
restrictive relativizer also bears an non-emptyMattribute. In contrast to the
restrictive relativizer, however, the value of theoM attribute is specified as FP,
as indicated by the schematic analysis in (33). Wherelative thus syntactically

5The proposed analysis could easily be restated in a cotisindzased setting, cf. Sag (1997).
| adhere to the phrasestructural account since i.a. it iscleatr how the proliferation of types is
prevented within a construction-based analysis. See He#tlhaus (2001) for further arguments.
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combines with a functionally complete and fully saturatedtential projection
(i.e. FP) and not — as in the restrictive case — with a nomihedge.

(33) FP
MOD

rltvzr
FP HEAD z
ssLoc|cAT mob [IFAFcompL+]

SUBCAT ()

RC

Leaving the details of German sentence structure asidsyuhasbinary branch-
ing and the concept of functional completeness (Netter6L98unctional com-
pleteness is expressed by a binary feakrempL, which is specified as ‘plus’ if a
sentential head (e.g. a complementizer) has been realizeglsdminus’ otherwise.
The analysis described so far accounts for the fact that-eelative syntactically
relates to a sentence.

To cover the semantic relation between tierelative and its antecedent, we
depart from the semantics used in standard HPSG. FollowmiagkFund Reyle
(1995), the structure of the @NTENT attribute as well as the Semantics Princi-
ple are changed, thereby integrating aspects of the frankeofoDRT into the
semantic component of HPSG. As presented in (34), tb&1ENT attribute is
replaced by a complex feature structure, calbexb, which consists of three at-
tributes, LS, SUBORD and CONDS CONDS is a set of labelled DRS conditions,
SUBORD contains information about the hierarchical structure @RS andLs
defines distinguished labels within this hierarchy. Aduditlly, we assume that the
DRS conditions instantiating theoNDs value are represented by a set of objects
of typep(artial )drs.

drs

L-MAX ez
LS

L-MIN Imin
SUBORD {L <L’}
CONDS set-of-pdrs

(34)

The Semantic Principle adapted from Frank und Reyle (1998epicted in
(35). It controls the inheritance of the partial DRSes defiimethe CONDS at-
tributes of the daughters to tl@oNDS value of the phrase. The semantic condi-
tions are always inherited from both daughters and thezgfooject to the upper-
most sentential level. Thus, the Semantics Principle applthhead-comp-and
head-adjunct-structurem exactly the same way.
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(35) Ls[g]
...|DRs | suBoRrRDBIU
conps[LuU 2]

.

SUBORD[4] B
...|DRs
conDs[2] ...|pRs | suBoRrD[E]

coNDs[T]

Moreover, an attribute REF appropriate for objects of tygedrsthat introduce
a discourse referent is defined. The valueDaEF is lexically instantiated. For
instance, a verb introduces an event variable and a defetiéerdiner an individual
variable.

Given this theoretical framework, the semantic analysidied in section 2.2.
can be implemented into HPSG. Thdranaphor introduces a discourse referent
by instantiating itsbReFattribute, and this discourse referent has to be related
to an appropriate semantic object abstracted from the DRBeofmatrix clause.
This is ensured by a two-place function callstfact)-obj(ect), which takes the
discourse referent of theh-anaphor and the partial DRS of the matrix clause, and
yields an abstract object appropriate to resolvevthenaphor.

This analysis is made possible by theNsSeM value of the relativizer given
in (36). In (36), the value oREL contains thel(iscourse)ref(eren) of the wh-
anaphor marked by tdg. The tag2| represents the DRS conditions of the matrix
clause whereaabstr-obf{1l[2)) represents the abstracted object which is the an-
tecedent of thevh-anaphor’s discourse referent.

[T CAT [FCOMPL+, SUBC()]
5 | Moo Fp| -0 DRS\CONDS{, abstr—obj,),...}}
NLoc | To-8D | REL{[1]}
(36) FCOMPL+
sc ({LOC [B[prs| conpg{[d,... }], INH | REL{}}.
| | VP[fin, FcompL —, suBc(), INHER| sLAsH{[3]}])
|NLoc | To-BD | sLasH{[3]}

The simplified partial structure for the senterdagaa gewann die Schachpatrtie,
was Peterargerte (' Anna won the game of chess, which annoyed Pegven in
figure (37) illustrates the proposed analysis.
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(37) Annagewanndie Schachpartiewas Peter argerte.
Annawon thegame of cheswhichannoyedPeter

‘Anna won the game of chess, which annoyed Peter.

FP
H MOD
8] FP[s|L|prs|/conDs{[4], abstr-ob((3][4)) }] Lo [MOD
_ ) RP|s|L|c FCOMPL +
Anna gewann die Schachpartie sc ()

o — Y
S{L|DRSCONDS{[DREF}}H R
NL|INH|REL{[3]}

was

DP[

H C

R? lleIC[:z E'\;PL HH [gvp {SILIC[ZE <[>FCOMPL _}H

e Peter argerte

In this example, thevh-relative clause (= RP) is a projection of a functionally
complete empty relativizer subcategorized for a fully sztted, but functionally in-
complete VP (#1]) and a relative phrase (&). This relative clause is syntactically
attached to a matrix clause that is functionally complet&) by applying the
HEAD-ADJUNCT Schema. The semantic relation between the matrix clausthand
wh-relative is established by the anapheais According to the selection proper-
ties of the predicaté@rgern (‘to annoy), was(‘which) introduces a propositional
discourse referent (B]) into the representation. This referent is resolved by an
object (=abstr-ob((3][4])) that is abstracted from the proposition introduced by the
matrix clause ().

4 Conclusion

It was shown thatvh-relatives behave like non-integrated clauses, and tlest th
establish a class of German relative clauses of their ownia#t argued thatvh-
relatives are related to a sentence only in syntactic réspSemantically, however,
wh-relatives can refer to entities of various semantic tygeg. events, eventuali-
ties, propositions, projective propositions, attitudes] facts.) Pragmaticallyyh-
relative constructions evoke coherence because of a symrdestcourse relation
established between the matrix clause andwheelative. To account for these
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facts an HPSG analysis has been developed that copes wittesittive rela-
tive clauses and allows an adequate description of the gediceth properties of
thewh-relative construction. Avh-relative is analyzed as being attached to a sen-
tential projection that is functionally complete. The ip#ripeheralwh-anaphor
introduces a discourse referent into the semantic repias@mm The semantic type

of this referent is restricted by the predicate of therelative. The antecedent of
thewh-anaphor is abstracted from the matrix clause whereby timeaustc type of
the object to be abstracted depends on the type of the diszoefierent represent-
ing thewh-anaphor.
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