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Abstract

In this article we show how the HPSG approach to informatimuacs
ture of De Kuthy (2002) and De Kuthy and Meurers (2003) candbensled
to capture givenness (Schwarzschild, 1999) and make thé pigdictions
for so-calleddeaccentingf given information, a widespread phenomenon
(Buring, 2006) not previously dealt with in HPSG.

1 Introduction

The information structure of a sentence captures how thenimgaxpressed by
the sentence is integrated into the discourse. The stedtireaning approach
(von Stechow, 1981; Jacobs, 1983; Krifka, 1992) providesnapositional seman-
tic mechanism based on separate representations of thetsemantribution of
the focus and that of the background — and De Kuthy (2002) aglgeiiuth (2007)
worked out how a structured meaning approach can be inesbirato the HPSG ar-
chitecture. This opened up the possibility of providing lar@ations for constraints
previously stipulated in syntax by deriving the constsifitom the nature of the
integration of a sentence into the discourse. For exammeiRhy (2002) relates
the occurrence of discontinuous NPs in German to speciftgnmition-structural
contexts, and De Kuthy and Meurers (2003) show that theziagadn of subjects as
part of fronted non-finite constituent and its constrairts be accounted for based
on independent information-structure conditions. In #i@e spirit, Bildhauer and
Cook (2010) show that sentences in which multiple elemegte been fronted are
directly linked to specific types of information structure.

While the HPSG approaches successfully capture some aspietite rela-
tion between intonation, syntax, semantics, and inforomastructure, none of the
HPSG approaches so far capture the important empiricalrglgagions estab-
lished by Schwarzschild (1999) around the notiorgvenness In this abstract,
we show how the HPSG approach to information structure of DK (2002) and
colleagues can be extended to capture givenness and to heakight predictions
for so-calleddeaccentingwhich has been shown to be widespread (Biiring, 2006).
In contrast to Schwarzschild (1999), who spells out his apgh in the framework
of alternative semantics (Rooth, 1992), we show how theonatf givenness can
be couched in a standard structured meaning approach -byhpreserving the
explicit, compositional representations of focus and beamknd which have been
so fruitful in the work mentioned above.

2 Focus, Focus Projection, and Givenness

Languages differ with respect to how the information stitestof an utterance is
marked. Linguistic means of marking information structimelude word order,
morphology, and prosody. English and German are so-caitedation languages
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where information structuring is signaled by the intonatmf an utterance, in-
cluding different types of pitch accents. The presence atdre of an accent is
an indicator of the discourse function of a particular pdra sentence (cf., e.g.,
Beckman and Pierrehumbert, 1986; Grice et al., 2002).

The most widely discussed discourse function is the focuschvhas been
characterized in a variety of ways as the “most importanthew” information of
an utterance (cf. Krifka, 2007). The focus can be defined théeart of an answer
that corresponds to theh-part of a questiod. The question-answer congruence
is not always explicitly expressed in discourse. Insteachleerent discourse can
be structured by impliciQuestions Under Discussion (QUIXf., e.g., Roberts,
1996; Biring, 2003). As a simple example with an expliciesfion, consider (1a)
asking for the object that John is renting.

(1) a. What did John rent?
b. He rentedaBICYCLE]r. (narrow NP focus)

The answer in (1b) provides the element asked for, the fottlseautterance
marked by[ J-: Out of the various alternative things John could have knite
picked a bicycle. The worbicycleis shown in small caps to indicate that it con-
tains a syllable bearing a nuclear pitch accent. In this rbasic case, the focused
material thus is marked by a pitch accent and consists ofrirdtion that is new in
the discourse. However, the relation between pitch acéeots, and new infor-
mation often is much less direct.

The identical prosodic realization of sentence (1b), wigingle pitch accent
on the objectbicycle is traditionally also assumed to be appropriate in costext
requiring a wider focus (2).

(2) a. What did John do?

John[rented aBICYCLE]p. (wide VP focus)
b. What happened yesterday?
[John rented &ICYCLE]r. (wide S focus)

The question in (2a) requires an answer in which therdRed a bicycles
the focus: Out of the alternative actions John could havopeed, it is renting a
bicycle that he did. And the question in (2b) puts the entietencelohn rented
a bicycleinto focus: Out of everything that could have happened yeasie it
asserts that John renting a bicycle is what happened. dwidlze exact same
realization of the answer is traditionally assumed to be@mpate for either of the
three focus interpretations. This flexible relation betwp#ch accent placement
and focus interpretation is generally referred to akoass projection. A number
of lexical and syntactic conditions have been formulatethéliterature to define
when focus can project in this way (e.g., Gussenhoven, 19&3;Stechow and

1We only use the term focus in this formal pragmatic sense ¢@asonfusion with the prosodic
notion (pitch accent, focus exponent).

291



Uhmann, 1986; Uhmann, 1991; Selkirk, 1995) and De Kuthy 22@howed how
they can be integrated into the HPSG architecture.

However, Schwarzschild (1999) observed an importhsdociation of focus
and new information in sentences where some informatiorgigen in the dis-
course, which so far are not captured by any of the HPSG approachesex-T
emplify the phenomenon, we add the context in (3) introdyusome conference
participants, Bill, the rental of vehicles, and red and ldaavertibles into the dis-
course. Based on this context, we then again consider ttetigué¢3a) asking for
the object that John is renting as the focus.

(3) The conference participants are renting all kind of gkds. Yesterday, Bill
came to the conference driving a red convertible and todayangved with
a blue one.

a. What did John rent?
b. He (only) renteda GREEN convertibld.

One can now answer this question with sentence (3b), wdngreen convert-
ible is the focus: Out of all the things John could have rented,itieed a green
convertible. In this focus, onlgreenis new to the discourse, whereas convertibles
were already given in the context. That the focus is indeedful expressiora
GREENconvertiblecan be confirmed by adding the focus-sensitive expressign
in front of the verb in (3b). Considering the relation betwelee pitch accent and
the focused meaning, example (3b) shows that when focuséetiedds already
given in the discourse, the focus includes unaccented amibst material — so-
calleddeaccenting of given material. In general, every focused expression must
contain a pitch accent. Where given material occurs in thadpthe pitch accent
is realized on another, new word in the focus.

Pushing the dissociation of focus and new information toekieme, it is
possible for the focus to consist entirely of material alsegiven in the context, as
illustrated by (4b). In this example, the focus contains ew imformation so that
the pitch accent is exceptionally realized on a given elémen

(4) Inthe rental lot, there were two bicycles and a motoreycl
a. What did John rent?
b. He rentedaBICYCLE]r.

Buring (2006) further explores the perspective of Schaehitd (1999) and
shows that deaccenting of given material is a widespreadgshenon. Yet, cur-
rently it is not captured by any HPSG approach. In the rensindlthis article, we
develop an approach integrating the notion of givennesssimuetured meaning
approach to information structure which makes the propediptions for the cases
of deaccenting.
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3 An HPSG AnalysisIncorporating Givenness

We couch our analysis in the HPSG approach to informatiarctre developed

in De Kuthy (2002). Her approach builds on the proposal ofdaidand Vallduvi
(1996), in which a focus-background structure for everytessre is build up com-
positionally from the focus-background structures of itsggarts. The information
structure is encoded in the attributéro-sTRuUC that is appropriate for signs. As
discussed in De Kuthy (2002), it leads to unintended corsscps to encode the
attributeINFO-STRUC as part of local objects (as in Engdahl and Vallduvi (1996),
where it is included undecONTEXT) since in unbounded dependency construc-
tions theINFO-sTRuUC values should not be structure shared between a filler and its
gap.

The appropriate features foxFO-STRUC areFocusandTOPIC, with lists of
so-called meaningful expressions (semantic terms, cfeiS2000) as values. The
background of a sentence is defined to be that part of thedbem (LF) of
the sentence which is neither in focus nor in topic. This ati@rization of back-
ground closely resembles the definition of background eyggldy the so-called
structured meaningpproaches to focus of von Stechow (1981), Jacobs (1983), or
Krifka (1992). As an example, Figure 1 shows tihng0O-STRUC representation
resulting for the example (2a), where the VP is focused.

S|LOC|CONTI|LF Jz[bicycle’ (z) A rent’ (4, )]
INFO-STRUC[FOCUS (Ay3z[bicycle’ (z) A rent’ (y,z)])]

Figure 1: Sign-based representation of information stinector example (2a)

We start our extension of the approach of De Kuthy (2002) syirdjuishing
the compositional built-up of structured meanings fromitifermation structure
as such, which we only want to encode for unembedded signsthe signs for
which it makes sense to encode how they are integrated ietaifitourse. We
therefore introduce the featusrRUCTUREDMEANING and make it appropriate
for all signs whereas the featun@&lFo-STRUC is changed to only be appropriate
for unembedded-signsA constraint ensures that the value iInFo-sTRuC for
unembedded signs is that composed TRUCTUREDMEANING.

To capture the relation between focus and givenness aslirtteal in section 2,
we add the featureIVEN to the typesstructured-meaningndinfo-struc Parallel
to the attributerocus the attributecIVEN has (lists of) semantic terms as value.
Figure 2 sums up the relevant parts of the signature andytheor

To model phenomena such as focus projection and deacdentoagiven ma-
terial, one also needs to make explicit the relation betwsteh accent placement
and the interpreted focus. Following De Kuthy (2002), wdude anACCENT at-
tribute to encode whether a word receives an accent or ndtaat type of accent
it is, an issue ignored here since it is orthogonal to thectopithis article). The
relation between pitch accents and the information straatéiwords is defined by
the principle shown in Figure 3 depending on the type of acitenword receives.
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sign

PHON list

SYNSEM synsem
STRUCTUREDMEANING Struc-meanin

Focus list(meaningful-expr

structured-meaning
GIVEN list(meaningful-expr

embedded-sigrunembedded-sign
INFO-STRUC struc-meanin

. INFO-STRUC 1
unembedded-sigh> ]
STRUCTUREDMEANING

Figure 2: Basic information structure signature and caustr

PHON|ACCENT  accented
SYLOC|CONTI|LF

%
FOCUS ()] STRUG-MEANING [

PHON|ACCENT unaccente

Focus (|| Vv ...
GIVEN ()

word —

STRUG-MEANING
|:GIVEN O

Figure 3: Relating intonation and information structurevi@rds

Now we are ready for the core of the approach, the build-up@fstructured
meaning representation in phrases. This is the part of #@yhwhich needs to
capture focus projection and the impact of given infornratd/e extend the Focus
Projection Principle of De Kuthy and Meurers (2003) with sjainct capturing fo-
cus projection in the presence of givenness. Figure 4 shwvgsulting principlé.
The first three disjuncts are adapted from De Kuthy and Mey&803). The first
disjunct in the consequent of the principle covers the base m which the focus
does not project further; the mother of the phrase just ctdlthe focus values of
all her daughters. The second disjunct covers focus projeat the nominal do-
main, where focus always projects from the rightmost daergbit a phrase. Note
how focus is encoded: If a constituent is part of the focus ttelogical form is to-
ken identical to an element of i>cusvalue® The third disjunct specifies under
which circumstances focus can project in the verbal domaiphrase headed by
a verb can only be in the focus (i.e., its entire logical fostaken identical to an
element of its focus value) if a non-head daughter with fqmagection potential
(FPPplusg) is entirely focused itself.

2The auxiliary relations are defined as:

any—dtr():: [HEAD-DTR }
any—dtr():z [NON—HEAD—DTRS elemen()].

colIect—focus( () ) =().
collect—focu:( <[STRUC—MEAN ING|Focus ()] | >):= (@ | collect-focug [21)).

3rocusis list valued to account for sentences with multiple fo&i e Kuthy (2002, p. 164).
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phrase—  [sTRUG-MEANING |Focus[l] & collect-focug[2])
HEAD-DTR|INFO-STR|FOocud1]
| NON-HEAD-DTRS[2]
[PHON|PHON-STR[1] ® 1
CAT|HEAD nounV prep
ssLoc
d CONTILF }
V | STRUC-MEANING|FOCUS([3])
PHON|PHON-STR
any-dtr| | SSL|CONTILF
| STRUG-MEANING|FOCUS ([4]) |/ |
_SYNSEM|LOC CAT|HEAD verb
CONTJLF
Y STRUG-MEANING [FOCUS([3])
SYNSEM FPPplus
NON-HEAD-DTRS(.., LOC|cONT|LF[4]| |,.)
i STRUC-MEANING |FOCUS([4])
[SSLOC|CONT|LF[3]
STRUG-MEANING |[FOCUS([3])
v
. o SYL|CONTI|LF
dtrs-list given-sign-lis
(g 9 ©<|:STRUC-MEANING [Focus ({4])]

Figure 4: Focus Projection Principle

The Fpprlexically encodes from which elements focus can projeciafgiven
verb, encoding the lexical subregularities discussedaeriitarature (cf., e.g., von
Stechow and Uhmann, 1986). For example, a transitive vetih gsrent specifies
in the lexical entry or as the result of a lexical principlattits subject argument
is FPPminuswhereas its object isPP plusto encode that this verb supports focus
projection only from the object.

Figure 5 illustrates how the principles interact in licengsa regular VP focus
example, such as the one we saw in (2a). The pitch accent mpeg2a) is on
the nounbicycleso that according to the information-structure princiglewords
of Figure 3 it contributes itsOGICAL FORM (LF) value to itsrFocusvalue. The
Focus Projection Principle of Figure 4 ensures that thedaan project over the
entire NPa bicycle i.e., itsFocuselement is identical to iteF value. Sincea
bicycleas the object ofentedin the tree in figure 5 is lexically marked aBPplus
the principle governing focus projection in the verbal domia figure 4 licenses
the focus to project over the entire verb phraseted a bicycle The VP thus
contributes itsLF value to itsFocusvalue. In this example, the focus does not
project further. In the head-subject phrase the focus sabfieghe two daughters
thus is simply collected as specified by the first disjunchefgrinciple of Figure 4.
As a result, theeocusvalue of the overall sentence is thecusvalue of the VP,
which here is theF of the VP.
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John rented &ICYCLE
S|LOC|CONT|LF Jx[bicycle’ (z) A rent’(john, x))
|:STRUC—MEAN [FOCUS<)\y3x[bicycle/(:p) Arent'(y, x)}>}]
INFO-STRUC

N\

John rented aBICYCLE
S|LOC|CONTILF AP[P(john)]] |s|Loc|coNT|LF[2)yTx[bicycle(x) A rent’ (y, z)]
STRUG-MEAN|FOCUS() STRUG-MEAN [Focus(2])

T

rented aBICYCLE

S|LOC|CONTILF MwAy[rent’ (y, w)]] |S|LOC|CONT|LF[BNQTz[bicycle’ (z) A Q(x)]
STRUC-MEAN|FOCUS() STRUG-MEAN |[Focus(3])

/\

a BICYCLE
{S\LOCICONTILF APAQ3z[P(z) A Q(I)]} S|LOC|CONT|LF [A)\z[bicycle (2)]
STRUC-MEAN|FOCUSY() STRUG-MEAN [Focus((4])

Figure 5: Structured meaning and information structure fhf¥cus example (2a)

We now turn to the fourth disjunct of the Focus Projectiom&igle? It cap-
tures the previously unaccounted cases where given mateaafocused phrase
is deaccented, as discussed in section 2. Focus in thoseplesanan project
from a focused daughter in a position which normally doesatiotv focus projec-
tion. This only is an option if all other daughters in thatidised phrase amgiven
Spelling this out, the fourth disjunct of the principle irgkre 4 specifies that the
mother of a phrase can be in the focus (i.e., the entir@alue of the mother’s
CONTENT is token identical to an element on the mothextscuslist) if it is the
case that the list of all daughters (provideddnmg-iis) consists ofgivensigns into
which a singlefocusedsign is shuffled (0).> As before, a sign is focused if its-
value is token identical to an element of #Hscusvalue; and a sign is given if its
LF value is token identical to an element of @vEN value.

Figure 6 provides an example showing th&0O-STRUC and STRUCTURED
MEANING values of the example (3b), a case involving deaccentuatiagiven
material in the focus domain.

4The auxiliary relations are defined as:

dtrs-list(([T2)):= [EEANI_D;ETSTRS

given-sign-list:= ).
ven-siandist.= { | SS-ICONTILF ven-sian-i
given-sign-list=( | oo oaninG [GIVEN <>] | given-sign-list).

SIf only binary structures are assumed, as in the examplekisnpaper, the principle can be
simplified. We here kept the general version with recursiations following De Kuthy and Meurers
(2003), which also support flatter structures.
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[(2) 21913420100] 2\[G] NIAID|NVIW-ONHLS (E)snoo4d|Nvam-onyLs
[(2) 21911420u00]2Y[9] 471|LNOD|o0[s | | [(®),u2246]m[G]41|LNOD[OO|S
9|qILISAUOD NEERTS)
(®)snood|nvaw-onydLs ﬁ om:ooizﬁ_\,_.o:mkm_
(%) uaaub v (T),21q27420u00]TX[7] 47|LNOD[00OS [(®)® Vv () T]TEGY Y 41|LNOD|201|S
9|gILBAUOINIT YD e
(E)snoo4d|Nvam-onylLs ﬁ ow:oo“__zﬁ__\,_.o:mhm_
[(2)D) v (x) uo2.4b v () 21qr1L20u00] ZEHY(E] 41|LNOD[00|S [(; *A) qua.]iymy 47|LNOD[00|S

9|qIUBAUOINTTHD B pajual

~.

(EPsnood|Nvan-onyLs ()snood|Nvaw-onydls
[(z‘A) pua. v (x) uoaub v (z)2)917.090000] TEAX[Z] 41|LNOD|207|S [(uyol)J]d Y 47]LNOD|001|S
9|gIJaAU0I NIIH R pajual uyor

N

] ON¥YLS-O4NI

?A&v@ V () uaaub v (x) 2191140000 TEHX[E]) m:oou@H NYIW-ONYHLS

[(z ‘uyol) puas v (T) u2aub v/ (T) 21913-120u00]TE 41|LNOD|001|S
9|gIBaAUOI NIIH® Pajual uyor

Figure 6: Example involving givenness deaccenting andggcajection

297



The pitch accent in this example is on the adjecgkeenso that the principle in
Figure 3 licenses structure sharing of the adjective’sanwith itsFocusvalue.
In the context of the question (3a), the entire AlBreen convertiblef example
(3b) is in the focus. In the phraggeen convertiblethe clause licensing focus
projection in NPs does not apply since the adjecgiween from which the focus
has to project in this case, is not the rightmost element@fptirase. What does
apply is the fourth disjunct of the principle licensing fequrojection in connection
with givenness. Since the nogonvertibleis given, the adjectivgreenis the only
daughter in the phrase that is not given and focus is allowveddject to the mother
of the phrase. In the phrasegreen convertiblefocus projection is again licensed
via the clause for focus projection in noun phrases, sinedadbused phrasgreen
convertibleis the rightmost daughter in that noun phrase.

We note in closing that the first three disjuncts of the Foaugeetion Prin-
ciple also apply when elements are given. This is intentisitece pitch accent
placement in complex focused phrases only containing givaterial follows the
same regularities as pitch accent placement in focuseditwamgs only containing
new material. For example, the pitch accent in a focusedchgif occurs on the
rightmost element in that NP as the example (5b) illustrates

(5) Mary rented a blue motorcycle.
a. What did John rent?
b. He also rentedl a blueMOTORCYCLE]p.

Related work Despite its importance for the syntax-pragmatic-intamatinter-
face, focus projection and the issue of deaccenting haweelenly little attention
in the HPSG architecture. Engdahl and Vallduvi (1996)used aspects of infor-
mation packaging in HPSG and included iamro-STRUC instantiation principle
for English licensing focus projection from the most obggobject in a VP. Our
approach is inspired by their work, but it provides a morelieitgformalization
in the HPSG architecture and it significantly extends theigogb coverage to in-
clude the verbal and nominal domain, cases where focus dgsaject, and the
deaccenting phenomenon tackled in this article.

4 Summary and Outlook

We showed in this article how the HPSG approach to informasitsucture of
De Kuthy (2002) and De Kuthy and Meurers (2003) can be extndeapture
givenness (Schwarzschild, 1999) and make the right pieditor so-calledieac-
centingof given information, a widespread phenomenon (Burin@&ot previ-
ously dealt with in HPSG.

Our approach captures the relation of pitch accentuationtag, and informa-
tion structure on the sentence level. To be able to interprgbns such as focus
and givenness as part of a theory of discourse, the appraaahaily needs to be
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integrated into a formal pragmatic theory of how expliciddmplicit questions
under discussion arise and are addressed (cf., e.g., Rob886; Biring, 2003).

Complementing the issue of givenness in the context of fpcagction dis-
cussed in this paper, there seems to be a related issue tiragrattention, namely
the nature of the material projected over in the cases offpoojection. Consider,
for example, the following examples in (6a) and (6b) in theathe blue context
given.

(6) HiJohn, good to see you here in the department! But whyaweso pale?
a. [l just saw a man with anxe!]p
b. [I just saw a chicken with anxe!]r

In such a wide focus context, the sentence (6a) is unremiarkabereas the
almost identical one in (6b) appears problematic with themiintonation. The
intuitive explanation is that seeirghickenin a department is so unexpected that
it needs to be introduced as new information by its own accétis is not the
case for men, which roam around departments all the timeat&#y, axes are
typically carried by men as in (6a). It remains to be explamdether the kind of
non-accenting of material projected over in focus profctiases (such as (6a)) is
related to the deaccenting of given material discussedsrptper.
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