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Abstract

In this paper we discuss the influence of semalitica
unexpected information on the prosodic realizatibnontrast.

For this purpose, we examine the interplay between
unexpectedness and various discourse factors thet been
claimed to enhance the accentuation of contrastive
information: contrast direction, syntactic stataed discourse
distance. We conducted a production experiment utcibin
which speakers described scenes consisting of mdvints
with unnatural colors. We found that a general dognfactor
such as the unexpectedness of a property hasreysmpact

on the intonational marking of contrast, over amdwe the
influence of the immediate discourse context.

1. Introduction

The nature of contrastive information and its claes on the
prosodic level are intensively discussed in redeaon
information structure in language processing. Nenabess,
the definition of contrast still remains controvats From a
general point of view, contrast always involves phesence of
an alternative set. In other words, the semantfceontrast
reflectsthe selection of elements from a limited set of similar
yet different items. According to its informativitin the
discourse, semantic contrast can be packaged dmasire
focus (the most informative part of an utterance) or as
contrastivetopic (less informative presupposed part) on the
information structural level. Hence, contrastfeeus refers to
the choice of an element from an alternative set. Consider th
sentence: “Peter bought a rear.” The NP “red car” can be
introduced as narrow focus (i.e. adding new infdromand
providing an answer to a wh-question). Focus incBuiccurs
in the rightmost sentence position in the defaakec and is
associated with a nuclear pitch accent. Contrastogis
realized with a corresponding pitch accent in adifnuclear
position can hardly be distinguished from a nontesiive
focus (buying a car but not a boat vs. simply bgyancar). By
moving the nuclear accent to “red”, prosody esthlgls focus
in a non-default position and favors the perceptioh
contrastiveness.

Even though, intuitively, contrastive focus can be
regarded as being an organizing principle of comnation,
its existence has been questioned in the literafAreording
to [2], contrastive and non-contrastive focus caot he
attributed to distinct categories because (i) @stive focus
does not exist, and (ii) every focus is perceive@stablishing
contrast due to its semantics (i.e. the speakéndérexample
above contrasts “car” to anything else what Petghtrhave
bought and what is red). Contrastive interpretatioses not
through prosodic prominence (nuclear accents are
syntactically  unrestricted), but through  semantic
“unpredictability” (i.e. words which are most ungretable in
the context). In contrast, [3] attributes contnastiocus to an
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accent distribution which is not predicted by theichkar
Stress Rule (the main accent in a sentence is gy
bound to a single constituent, in Dutch the righttmo
element). The correlation between prosodic unptablility
and perception of contrast has been attested ftwh}4]: it is
the non-default position, and not a particular miogical
type of pitch accent, which leads to a contrastive
interpretation. This result is inconsistent witheyious
assumptions about the mere contrastive meaninigeof +H*
pitch accent [6] and about the phonetic correlatés
contrastive accents [1].

Based on theoretical and empirical evidence for a
correlation between unpredictability and perceptiof
contrast, we investigate the impact of semantic
unpredictability on the prosodic marking of contrimsDutch.
For this purpose, we adopted the experimental pgrafiom
[8] which allows us to collect semi-spontaneousespedata
dealing with the accentual correlates of contrastedin
phrases. However, we modified the experimental itioms
by adding semantic unpredictability to the progsrtienoted
by a modifier and by changing the target referents.

According to [8], the accentual marking of contrést
influenced by discourse factors in Dutch. The ommce of
contrastive information in a backward position.(wéen the
contrasting item precedes the target NP) and inleauc
position within the sentence boundary enhancegéihood
to be introduced with a single pitch accent on itetching
word. However, the correspondence between a sipigté
accent and a contrasted element is stronger factwgs,
while for contrasted nouns both single and douhbitehp
accents are equally preferred. The results sugiestthe
accentuation of contrasted elements differs witheaNP.

These accentual dissimilarities have been attribtdehe
inherent contrastive function of noun modifierggeneral [7].
They all are assumed to establish a contrastiaioel to a
comparison class, with scalar adjectives involvstgonger
contrastive effects than non-scalar one like cattowever,
eye tracking studies on German have shown thatfraoslare
perceived as evoking contrast only when introduestti a
contrastive L+H* pitch accent [10]. In the absendesuch a
pitch accent their contrastive interpretation sfalored. This
suggests that contrastive interpretation does e &om the
presence of a modifigrer se. Prosody alone can trigger the
perception of contrast in Dutch as well [9]: acsemin
contrastive information are judged as the most pmert.

Previous studies [e.g., 5] defisemantic abnormality as a
property of words whose occurrence in a particatartext is
unusual. They provide evidence for a correlatiotwben
semantics and prosody: semantically unexpected svard
more likely to bear an accent.

In our study we draw a distinction between two aspef
prominence on the perception level: ghominence due to
contrast, i.e. an item is prominent if it estabdisha contrast
relation to another typical item in the discoursmtext; (ii)
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salience due to what we will call “semantic unexpectedness”
i.e. an item is prominent if it evokes contrasthaiils typical
representation in memory. We aim to examine howsdhe
cognitive types of contrastiveness interact and obwec
manifest on the prosodic level.

2. Experiment

2.1. Participants& Procedure

Ten native speakers of Dutch (age 22-35; 7 femade® paid
for participation in a production experiment. Theyere

seated in front of a computer screen in a soundpenording

studio, and were asked to describe various cornisecstenes
consisting of moving pairs of fruits (cherries, baas,
lemons, and raspberries) with varying unnaturabrso(blue,
grey, etc.). In each scene, three consecutive rectigere
displayed, such that one pair of fruits moved tasasnother
one, touched it and returned to its original positi An

example of a scene is shown in Figure 1, where eusnimark
the consecutive starting point of a movement, amowss its

direction.

Figure 1:Experimental scene with three consecutive actions.

The participants had to produce sentences withxexd fEVO
word order such as “The green cherries touch tbg lgananas
on the screen” (Dutch — “De groene kersen rakemgyrijee
bananen op het beeldscherm”). We decided to askafor
prepositional phrase at the end of the sentenaguse break
tones may enhance the prominence of nuclear pitcéras on
nouns in object position. The experiment lasted for
approximately 15 minutes (including a short trieésion).

2.2. Materials

As already mentioned, we modified the experimer{8in
with the purpose of exploring the impact of senmanti
unexpectedness on the prosodic realization of asntiThe
geometrical figures in the original experiment weeplaced
by fruits with unnatural colors (e.ged lemons). It is this
inappropriateness of a property functioning as difiey of a
particular referent that we define as semantic peetedness.

Target sentences describe the third action in aesead
establish a contrast relation between nouns orctdys
within or across the sentence boundary. Target ldfes
underlined, and contrasted elements are italicized.

(2) Noun contrasted acr oss the sentence boundary

a) previous sentence. The greybananas touch the green
cherries on the screen.

b) target sentence: The greylemons touch the blue lemons on
the screen.

(2) Adjective contrasted within the sentence boundary
Theagrey lemonstouch theblue lemons on the screen.
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We tested how various discourse factors determtiee t
accentuation of contrast. Experimental conditioreslsted in
Table 1 (abbreviations: A for adjective, N for npun

condition sub-condition contrast on A or N
direction of forward A or N within
contrast backward
syntactic status subject Aor N across
object
discourse within sentence A or N within/ across
distance across sentence
conflict cases within and AN where
(double contrast) across A within, N across

N within, A across

Table 1:Experimental conditions and contrastive relations.

In a forward-looking contrast relation, target N®ecede the
contrasted item (e.g. thgrey lemons in (2)), as opposed to
backward-looking NPs which come at the sentence(ery
the blue lemons in (2)). Regarding syntactic status, sulpec
object NPs are contrasted with elements acrossehtence
boundary, i.e. items in the previous sentence wWith same
syntactic status (e.g. the grieynons vs. the greyananas in

(1) for contrast on the subject). Moreover, depegdon
discourse distance, contrast can hold within (¢hg.grey
lemons vs. theblue lemons in (2)), or across the sentence
boundary (e.g. the grdgmons vs. the greybananas in (1)).
Finally, in addition to single contrasts (where yordne
element of the target NP is contrasted), conflases were
included where one NP element was contrasted vyitid
the other across the sentence boundary (e.g. t&lBethe
grey lemons is contrasted with the grdyananas within, and
with the blue lemons across the sentence in (1)). Depending
on the NP element being contrasted (i.e. adjeaiivaoun),
contrastiveness and semantic unexpectedness mhgr eit
coincide or conflict. In the case afijectives, unexpectedness
and contrast coincide; therefore we expect an er@meant of
their prosodic correlates. In NPs with contrastealns,
however, unexpectedness causes salience of thetiagje
whereas contrastive focus leads to prominence emtun.
The cognitive salience caused by unexpectedness bmay
more important than prominence based on contraghén
context; therefore unexpectedness should have anger
impact on accentuation.

2.3. Analysis

From all 240 targets sentences which were cut i fthe
collected material, 16 (6.6%) were excluded fromdnalysis
due to hesitations, corrections, and errors. Takjes were
analyzed in their sentence context because congasss is
assumed to be coded in the whole pitch contour Téjo

intonation experts (the first author and one indejeat
intonation researcher) performed an auditory amalgé the
target sentences. The labelers judgedtiesodic prominence
of the elements within the NP, i.e., noted the itdat stood
out perceptually due to its accentuation. Threeenladions
led us to choose for such analysis: (i) deaccestuatvas
highly uncommon for repeated words (1.1% of all NF#)

prominence judgments are reliable cues for peroeptf
contrast and intonation [9]; (iii) accents on castive
information are perceptually most prominent [4].

410



2.4. Results

Mean percentages Accentuation (accent on adje@sveon
noun vs. on both) were calculated in each of the foajor
sets of conditions: 1) contrast direction, 2) sgtitastatus of
contrasted element, 3) discourse distance betweemasted
elements, and 4) double contrasts. See Table Zadtral
percentages (based on participant means) in alb-Ysu
conditions.

Contrast on: Accent on (in %):
A/ N condition adjective noun both
w5 A forward 85 (7.6) 10 (6.7) 5 (5.0)
= § backward 95 (5.0) 0(0.0) 5(5.0)
§,: N forward 65(13.0) 15(10.7) 20 (11.1)
© backward 60 (12.5) 30(11.1) 10(6.7)
o A subject 85 (7.6) 0(0.0) 15 (7.6)
83 object 85 (7.6) 5 (5.0) 10 (6.6)
‘gﬁ N  subject 25 (8.3) 40 (12.5)  35(13.0)
object 15 (10.7) 65 (15) 20 (11.1)
g A within 95 (5.0) 0(0.0) 5 (5.0)
35 across 85 (7.6) 5 (5.0) 10 (6.7)
BB N within 60 (12.5) 30(11.1) 10(6.7)
T across 15(10.7) 65(15.0) 20 (11.1)
oy A supject 75 (13.4) 20 (13.3) 5(5.0)
Scin object 90 (6.7) 0(0.0) 10 (6.7)
8 § N  subject 75(13.4) 10(10.0) 15(10.7)
in  object 60 (12.5) 35(13.0) 5(5.0)

Table 3:Percentages (plus SE) of marking of contrast in all
(sub-)conditionsin each of the four major conditions.

We conducted Repeated Measures ANOVAs for the four
major condition sets separately, each with thre¢hin
subjects factorsAccented Element (Accent on Adjective vs.
Noun vs. Both); Contrasted Element (Adjective vs. Noun),
together with one of the following factors that areque to a
given condition set:Direction (Forward vs. Backward),
Syntactic Satus (Subject vs. Object)Discourse Distance
(Within Sentence vs. Across Sentences), Badble Contrast
(Subject Within vs. Object Within).

Contrast Direction. The factorDirection did not give rise
to significant (interaction) effects. There was aimeffect of
Accented Element (F(2,18)=50.81, p<0.001), indicating that in
general there were significantly more accents enaiffjective
(76.25%; SE=4.7) than on the noun (13.75%; SE=6:%)n
both elements (10.0%; SE=4.1); the number of ascent
noun or both elements did not differ significanffhis effect
was qualified by an interaction betweéwccented Element
and Contrasted Element (F(2,18)=10.87, p<0.005). Post-hoc
tests showed that adjectives differed from nourth wéspect
to every type of accentuation: 90% (SE=4.1) vs.5%2.
(SE=7.7), for single accents on the adjectives; (3%=3.3)
vs. 22.5% (SE=5.8), for single accents on the noand 5%
(SE=3.3) vs. 15% (SE=5.5), for accents on both elém

Syntactic Satus. The factorGrammatical Role does not
have a significant effect on the prosodic markihgantrast,
either alone or in interaction. As in the previ@mesdition set,
we did find a main effect oAccented Element (F(2,18)=5.25,
p<0.05), as a result of there being significantlgrenaccents
on the adjectives (52.5%; SE=4.9) than on othemefds
(nouns: 27.5%, SE=6.7; both: 20.0%; SE=6.5; finab t
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conditions do not differ). Again, there was an ratgion
between Accented Element and Contrasted Element
(F(2,18)=21.39, p<0.001), due to significant diffleces
between contrasted adjectives on the one hand;@tcasted
nouns on the other hand in terms of percentagdesaugents
on the adjective (85.0%, SE=6.7 vs. 20.0%, SE=108)the
noun (2.5%, SE=2.5 vs. 52.5%, SE=12.6); there was n
statistically reliable difference between contrdséeljectives
and contrasted nouns (12.5%, SE=5.6 vs. 27.5%, SE=9
p>.10). This pattern of interaction indicates thtte
preference for accenting adjectives is not presamt,indeed,
is reversed, where contrasted nouns are concerned.

Discourse distance. Here we found a significant three-
way interaction ofAccented Element x Contrasted Element x
Discourse Distance (F(2,18)=3.62, p=0.05). Follow-up
analyses showed a main effectAafcented Element (and no
interaction with Discourse Distance) for all items where
contrast was realized betweeadjectives, regardless of
whether this contrast was within or across sentence
(F(2,18)=73.98 , p<0.001), reflecting a generafgnence for
putting a single accent on the adjectives (adjesti®0.0%,
SE=5.5 vs. nouns: 2.5%, SE=2.5 vs. both: 7.5%, SB=5
When nouns were contrasted, however, we did find a
significant interaction between Accented Element and
Discourse Distance (F(2,18)=7.27, p<0.01), showing that
adjectives are preferentially accented when noume a
contrastedwvithin a sentence (adjectives: 60.0%, SE=12.5 vs.
nouns: 30.0%, SE=11.1 vs. both: 10.0%, SE=6.7), rmit
when the contrast goes across sentence boundaries
(adjectives: 15.0%, SE=10.7 vs. nouns: 65.0%, SEx-45.
both: 20.0%, SE=11.1); thus, we found the samersalef
the adjective accentuation preference as in theéquse set of
analyses (i.e., regardir@yntactic Status).

In the final set ofDouble Contrast conditions, only
Accented Element had a significant effect (F(2,18)= 24.38,
p<0.001), again reflecting a strong preferencedorenting
the adjective in all sub-conditions (adjectives:085, SE=7.5
vs. nouns: 16.25%, SE=5.6 vs. both: 8.75%, SE+ié5final
two conditions did not differ significantly).

In summary, then, we found consistent evidenceafor
strong preference to place single accents oredhective of
the contrasted NP, regardless of whether it ischgfs or
nouns that are contrasted, and regardless of matigms of
discourse factors that have been shown to prodgodisant
effects in earlier research [8]. The only excemiare the
cases where nouns are contrasted across sentamdabes.
Here, participants prefer to accent the nouns austef the
adjectives. In the next section we will discussséhéindings
in more detail.

3. Discussion & Conclusion

We expected to find that semantic unexpectednesgrsled
in prosody and leads to: (1) an increase of theuamnof
single pitch accents on contrasiatjectives because in their
domain, contrast and unexpectedness coincide ao#eev
accentuation; (2) a decrease of the amount of eiagtents
on contrastedouns because both prominence strategies are in
conflict: prominence due to contrast causes acegintu of
the noun, whereas salience due to unexpectednggert
accentuation of the adjective. And indeed, we fouhalt
adjectives were realized most often as the singtesqulic
prominent item in the NP regardless of the doméicontrast
and the effect of discourse factors. This provigi@slence for
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our assumption that cognitive salience due to ueetguiness
may overrule contextual factors. The typicality of
representation in memory turned out to be supet@r
discourse prominence.

However, one might argue that our findings are ghbu
about by the adjectives being varied more freqyentlour
experiment than the nouns, which might have led the
participants to interpret them as inherently castiva.
However, a plastic language like Dutch [9], whichries
intonation in order to express information struetui.e.
contrastive focus is introduced prosodically by atehing
accent. Furthermore, the variation in colors isadtridentical
between our experiment and the original one, wheoe
intrinsic contrastive interpretation of modifiersisvfound [8].
From this it follows that the overall highest prd&o
prominence of adjectives must be accounted forhieyanly
modified condition in our experiment, namely by seic
unexpectedness.

This assumption is further supported by the fagit,th
unlike what was found in [8], none of the discoufaetors
tested had a significant influence on the accemmabf
contrastive information, except for discourse dis&a
Together with the lack of a correlation between spric
prominence and matching contrasted word, we caer itfat
(i) it is not discourse factors but semantic unexpéness that
accounts for the accentuation pattern in the ewpari, and
(i) unexpectedness is a cognitive phenomenon anthins
unaffected by discourse. Those conditions providehér
evidence for the salience of unexpectedness: Asdiatrast
direction, adjectives are the single prosodically prominent
items regardless of which NP element is contraséseén
though nouns are less frequently realized withmmatching
accent on the adjective. Hence, the accentual mgrbf
unexpected information overrules that of contrékiwever,
in one of thesyntactic status conditions, contrast does not
seem to be overruled by unexpectedness; contrasieds
appear most often as the single prosodically prentiitem,
whereas non-contrastive adjectives become less ipeoin
even when they are semantically unexpected. THe daan
impact of unexpectedness on the realization of restive
nouns in subject and object position only appeatenwv
contrast is established across the sentence bagundar
Moreover, the only discourse factor that turned tmtbe
significant, discourse distance, revealed that contrast across
the sentence boundary leads to more frequent single
prominence of nouns. However, it is adjectives thear a
single prosodic prominence in all other conditigng. all
adjectives regardless of discourse distance, andshwithin
the sentence). The single accents on nouns areacptd the
preference for double accents on nouns in [8].

Because of the imperfect correlation between ceftra
unexpectedness and prosody, we went back to the
experimental stimuli to investigate the distribuatiof colors
and fruits over all scenes that contained nounreshtMost
of the prominent nouns always appeared in scendl wi
contrast across the sentence, where three outedbtir had
an identical (but semantically unexpected) coloiciwhvas
mentioned in all three consecutive actions. We espphat it
may be the consecutive repetition of unexpectedrimétion
which reduces its prosodic prominence in the cdritefavor
of the accentuation of contrast. On the other haraiins
contrasted within the sentence are not the mosmipent
because salient adjectives were mentioned withéntéinget
sentence only once. Thus, contrast within the seeteloes
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not rule out the prosodic prominence of unexpectgbated
information.

Our findings suggest that the correlation between
semantic unexpectedness and intonation is affedigd
discourse distance and repetition. Concerning disen
distance, unexpected information has the strongapact
within the sentence, i.e., irrespective of contrdstmain,
adjectives are most prominent. Across the sentdrmeever,
unexpectedness effects decrease, whereas conffastse
become stronger, because cognitive salience isemeak Our
experimental results do not allow us to infer a egeh
principle of cognition which rules out discourseepbmena,
such that only unexpectedness is reflected in jpiyso
Repetition of unexpected information, for instandees not
evoke an increase of its typicality in memory opestedness
in the context; on the contrary, cognitively safigriormation
becomes integrated in the discourse. In so dotmg,strong
prosodic prominence of unexpectedness may be wedkan
both repetition and long discourse distance andltrés an
increase of accentual prominence due to contrastaiv to
elaborate further on this relation in a future expent.

In summary, we provided experimental evidence her t
interaction of linguistic and more general, exirgistic
cognitive information in the prosodic realizatioh apntrast.
This relation can be best shown as a trade-offadiiguistic
information may hinder the prosodic marking of mf@tion-
structural categories such as contrast becauserniost salient
in the recent context. However, if the unexpectédrmation
is repeated, it becomes subordinated to the litiguis
principles of discourse organization reflected atsprosody.
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