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Abstract

The results of a production experiment with 8 retpeakers
of German show that the acoustic profiles of caiva focus
differ between read monologues, read dialogues spah-

taneous dialogues. The differences suggest thatrastive

focus is only a matter of FO, and that two FO-edagubtypes,
comparative and corrective focus, may be distirtgeds The
additional changes in duration and intensity thatenfound

for corrective focus are not due to establishingndormation-

structure contrast, but to signaling emphatic micément.

Index Terms: focus, information structure, emphasis, German.

1. Introduction

Particularly in spoken language the signalling dbrmation
structure (as defined by [1]) is an important congrdt of a
successful communication. In fact, hardly any afstn lan-
guages and dialects that were touched on in maaleonetic
and linguistic research was not investigated wéipard to the
realization of broad vs narrow focus, including ority and
endangered varieties like Irish Gaelic [2], Tibefah Portefio
[4], Chickasaw [5], Basque [6], and Yucatec Maya {When
narrow focus occurs in a context in which a spealkiéeren-
tiates a piece of information from a previous ahe, resulting
subtype of narrow focus can be referred to as astite focus
(in line with [1], we assume here that contrastarel non-
contrastive focus are to be distinguished).

Many languages have morphological or syntactic méan
distinguish between broad and contrastive focus|8¢9] for
French and Bantu languages. However, in all langjaae it
seems, the distinction is also made on a prosaisbPartic-
ularly in the last decade a large number of stusoeatinized
the prosodic patterns of broad and contrastive Sowith
regard to phonatory and articulatory aspects.

Cross-linguistic meta-analyses of these studiesd yadl
first glance a clear picture of the prosodic défares between
broad and contrastive focus. Relative to broad focastras-
tive focus is characterized by longer intonatiosesi (which
are analyzed in terms of different phonologicatlpiaiccent
categories), greater intensity levels, and by leaging and
hyperarticulating those syllables to which the ®@ilinked.

On closer inspection, however, quite a lot of \oia
emerges; and it is too simplistic to dismiss thésiation as
originating from language-specific frameworks, aligh these
frameworks are surely part of the explanation. Gidbgci
language-specific frameworks do not account forféwe that
a major part of the variation is caused by consibler inter-
and intra-individual differences that were foundhwi each
language. For example, in German, which is theeslgf the
present paper, the studies of [10,11,12,13] shawatisome
speakers realized the longer intonation rises undstrastive
focus in terms of FO-peak alignment differenceserghs for
other speakers ‘longer’ primarily meant higher asideper.
Nevertheless, intonational changes are at leassistently
involved in distinguishing broad and contrastiveus. The
same is not true for intensity changes, lengtheind local

hyperarticulation. These three focus constitueatshe absent
or present; and in the latter case they vary indbégree to
which they are exploited by speakers. Moreovery tan con-

cern different temporal domains like the accentedal, the

accented syllable, the foot, or the pre-accentédtdg.

Given these inconsistencies in duration, intensihd
articulatory effort, could it be that focus markiisgin the end
essentially a matter of intonation? If so, what sesu the
additional occurrences of enhanced intensity chengagth-
ening and local hyperarticulation under contrastfeeus?
And, can the same cause also be responsible farbtberved
variation in the intonation patterns of contrasfiveus?

In developing a system of forms and functions opkeatic
accentuation in German, [14] found a type of aceehose
function is to reinforce the truth value (the tmsithiness) of
the accented information. A typical example in whithis
accent type occurs is the following. A man statea irecent
TV model show'Das ist eine sehr schéne Jackéthis is a
very beautiful coat) with reinforcement tsehr” (very) in or-
der to convince his wife to finish her extendedpging tour.

The prosodic profile of the reinforcement type wipghasis
is shown in Figure 1. As can be seen, reinforcenseateated
by lengthening the accented syllable (especiaky dyilable-
initial consonant), by increasing height and shagsnof the
intonation peak (particularly by means of a steejs®) and
by hyperarticulating the contrast between the aeckrmowel
and its adjacent consonants, which yields at thmestime
abrupt intensity changes that reach a higher lewéhe accen-
ted vowel. Moreover, reinforcement is introducedab¥ritar-
dando”, i.e. by an articulatory deceleration tHédas the pre-
accented syllable (audio examples, cf. www.isfaskiel.de).
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Figure 1:Prosodic profile of reinforcement in German, cf] [6

The prosodic profile of reinforcement is similartteat of
contrastive focus; and even the function of reicéonent is
compatible with that contrastive focus, albeit feifnement
does not require expressing a contrast and is regylécable
to more communicative contexts. Against this bacgdione
may wonder whether the prosodic profiles of Germamtras-
tive focus that were set up in studies like [1012113] are
actually bipartite and result frogontrastingand reinforcing
the corresponding information. Under these circamsts, the
variation that was found in the realizations of tcastive fo-
cus may be explained by the presence, absence atetiree
of additional reinforcement. If reinforcement isthource of
variation, then it is likely that the variationfegilitated by the



fact that a number of elicitation procedures weseduacross
studies. Some studies asked the subjects to rebgassages;
others involved the subjects in more or less spmuas dia-
logues with a machine, a virtual listener, or al idialogue
partner. Each procedure is claimed to elicit cativa focus,
although they create very different communicatioatexts.

These elicitation differences and their differentemtials
to encourage reinforcement marked the point of depa of
our present study. We performed a production erpart
against the backdrop that reinforcement is usedrder to
convince a dialogue partner of the speaker’s opinitde elic-
ited focussed target words in three different cxiste.e. read
monologues, read dialogues, and spontaneous dedodn
addition to broad focus we included two potentialfferent
types of contrastive focus. In the first type tipeaker com-
pares two pieces of information with each othde lin the
following example (target word underlinedDas war vor
der Katastrophe in Japan so und ist nat¥m Ungliick noch
verstarkt worden”(It was like this before the disaster in Ja-
pan; and_aftethe accident it was urged even more). We will
refer to this first type as comparative focus. $heond type is
the prototypical type of contrastive focus in whiglspeaker
corrects the dialogue partnéEr ist nicht nach links, sondern
nach_rechtsabgebogen’(He did not turn left, he turned right
This second type will be called corrective focus.

On this basis we hypothesized that, if there inflnence
of reinforcement on the focussed target words, itiflsence
will become stronger the more the communicativeasion
requires arguing with a dialogue partner. More Hipadly,
we expected that reinforcement will not occur iadenono-
logues as well as under broad and comparative fodusreas
corrective focus will show additional reinforcememhore
clearly so in the spontaneous than in the readglisgs.

2. Method

We pursued our hypothesis by means of a multi-paidn
acoustic analysis. The corresponding productionegxgent
was based on 7 monosyllabic target words. Eacheshthad a
CVC(CC) structure and specified temporal or spatiapero
ties of the syntactically associated noun or v@iiree target
words had short-vowel nuclérechts”, “links”, “weg” (left,
right, away). In the other four target words theleus was a
long vowel or a diphthongivor”, “nach”, “rein”, “raus”
(before/in front of, after/behind, into, out of)h& group of
subjects included three male and five female natpeakers
of German, aged 20-30 years. Compared with the dgger
neous methods of previous production experiment$oons
and the related limitations of previous meta-aredysthe
crucial advantage of our method is that the sarmemoof 8
speakers produced the same set of 7 target woRlslifferent
and increasingly interactional elicitation contexts

Read monologuedn the monologue context the target
words were embedded in two short texts that wereetoead
by the subjects in a newsreader style. One text déta the
recent turnaround in the German nuclear policyséantic-
pragmatic make-up was designed to elicit the tavgetds
with comparative focus. The other text summarizéfbrent
contradictory witness statements on a series obdmnrob-
beries in Kiel. It served to elicit corrective facon the target
words. Broad-focus productions of the target wordsenin-
duced by both texts. Four subjects started witldingathe
robbery text; the other four subjects read the wmxtthe
German nuclear policy first. All subjects were givE5 min at
the beginning of the recording session in ordefatniliarize
themselves with the texts and the recording sibnati

Read dialogues63 short A-B dialogues were created in
which the target words were elicited with broadmnparative,

and contrastive focus in B’s response to A. In thegarative
focus condition A asked a question and B answerenlidh a
way that s/he reached a different conclusion, coethdo
what was suggested by A. For example,“Freffen wir uns
vor dem Film?”— B: “Wir treffen uns_nachdem Film.” (A:
Do we meet before the movie? — B: We meet dftermovie.).
The corrective focus condition was similar to tlwéitcom-
parative focus, except that B’'s answer explicitlyreots a
categorical, but wrong statement of A. For example;Wir
mussen hier links abbiegen= B: “Nein, hier misen wir
rechts abbiegen.” (A: We must turn left here. — B: No, we
must turn_right The subjects read B’s parts in the dialogues,
whereas A was always the experimenter (KG). Therokog
session for each subject started with the verlstuotion to
read B’s responses in a natural everyday fashioa.ifi$truc-
tion was followed 10 A-B dummy dialogues that sented
practise the reading procedure and to familiarime dubjects
with the recording situation. The 63 A-B dialoguesrevpro-
duced in each session in a differently randomizetéo The
subject and the experimenter sat next to each ,otheich
precluded direct eye contact.

Spontaneous dialoguesThe spontaneous dialogues
evolved in the established ‘maptask’ procedure,[T5]. In
individual recording sessions each subject wasxpdae the
plotted route to the experimenter (ON) so that diglat draw
the described route on his map. Due to this naigatask
broad focus productions of the target words wecéted auto-
matically. Comparative focus productions were evoksd
means of the spatial arrangement of the landmarkb® map
and the resulting route along or through them. ideo to
provoke corrective focus productions of the tangetds, the
experimenter pretended misunderstandings. Subjedtex-
perimenter sat face-to-face to each other at septailes.

The order of elicitation conditions was permutedoas
the 8 subjects. All recordings were made in a seueated
booth at the University of Kiel with a 96 kHz saingl rate
and a 24-bit quantization. Each target word inrémordings
was acoustically analyzed with PRAAT, using the dkfa
settings. The durational measurements (in ms) caedethe
pre-accented and accented syllables, and withiraticented
syllables the onset, vowel, and coda durationsfoA$-0, we
determined the FO minimum and maximum of the pécbent
rise (in st) as well as the point in time of theerbffset (in ms).
The intensity measurements included the peak levethe
pre-accented and accented syllables (in dB) as agelheir
points in time. Based on these multi-parametric mneasents,
the following 7 variables were calculated with refece to the
acoustic profile of reinforcement (cf. [14], Fig.Bnd the
state-of-the-art on German broad vs contrastivadpcf. [12].

¢ (a) FO-peak maximum alignment after the accented-
vowel onset,

¢ (b) FO range of the pitch-accent rise,
¢ (c) Duration of the pitch- accent rise,
¢ (d) Intensity-peak alignment after vowel onset,

« (e) Increase in intensity from the peak level & tire-
accented to the peak level of the accented syllable

e (f) Duration ratio of pre-accented to accentedabjé,

¢ (g) Duration ratio of onset to onset plus nucleus. (
C/C+V) in the accented syllable.

As the three elicitation contexts yielded differentmbers of
target words, we reduced the number of target wewd42

tokens per subject and elicitation context for pleposes of
the statistical analyses. The tokens for thesessufiples were
selected at random. We further created separatsauples
for the long-vowel and short-vowel target words.



3. Results

The data of one of our female speakers had to bkiged
from the analysis. For the remaining 7 speakersattmistic
measurements of the long-vowel and short-vowektangrds

were analyzed in separate repeated-measures MANQOVAs

each with the fixed factors focus (broad vs comiparavs
corrective) and elicitation context (read monolagws read
dialogues vs spontaneous dialogues). The dependgables
were the 7 calculated parameters (a)-(g).

The results of the long-vowel and short-vowel MAN®3/
were overall similar. In the long-vowel MANOVA thisvo
fixed factors focus type and elicitation contextéme highly
significant (F[14,154]= 113.028, p<0.001y.2= 0.877,

F[14,154]= 33.966, p<0.00In?>= 0.693); and there was a

relatively weak, but significant interaction betweg¢hem
(F[28,644]= 26.780, p<0.00h,?= 0.396). Pairwise post-hoc
comparisons (with Bonferroni corrections) that werer-
formed between the 3x3 factor levels of each depeind
variable provided in-depth insights into the orgiof the
global significances. All differences in the deptions below
refer to mean values and are based on p<0.01;attle df
differences means at least p>0.1.

The elicitation contexts had qualitative and quatitie
effects on the acoustic profiles of the three focosditions.
In the read monologues, the three focus conditmmlyg dif-
fered in terms of FO parameters. Compared with bfoads
productions, both comparative and corrective foptmduc-
tions showed 30-80 ms longer and about 1.5-2.0 teers
higher pitch-accent rises that peaked 20-50 ms tatative to
the accented-vowel onset (which means in absoéutast that
the FO maximum was reached close to or clearlyr dfte
accented-vowel offset). These FO differences imti@h to
broad focus were significantly more pronounced fhe
corrective than for the comparative focus produngio

While in the read monologues comparative and ctivesc
focus differed from broad focus only quantitativelyi.e. in
the degree of increase in rise duration, alignraedtscaling —
the difference became a qualitative one in the diadogue
contexts. Firstly, the acoustic differences betweerrective
focus on the one hand and comparative and broas foc the
other spread from the FO parameters to the duradioth
intensity parameters; secondly, the FO differenbesveen
comparative and corrective focus developed in ojpgos
directions. In the case of comparative focus, changhe
elicitation context from read monologues to readlatjues
and from read dialogues to spontaneous dialogulgsienh to
successively longer and later aligned pitch-acceses.
Relative to broad focus, whose acoustic profile iaeth
statistically constant across all three elicitatmontexts, the
pitch-accent rise of comparative focus was stillné longer
and ended still 20-50 ms further away from the atam:
vowel onset than in the read monologues. The rarigbe
pitch-accent rise did not increase. It remained aserage
about 1.5 semitones higher under comparative thaaeru
broad focus in all three elicitation contexts.

In contrast, from the read monologues to the reiad d
logues and further to the spontaneous dialoguespitoh-
accent rises of the corrective focus productionsabe
successivelshorterand higher (and henateepe), and they
peaked successivelgarlier relative to the accented-vowel
onset. So, in terms of FO the corrective focus petidns in
the two dialogue contexts diverged from the conpagdo-
cus productions and turned back to the broad facaduc-
tions, except for the FO range of the rise whicls W& semi-
tones higher under corrective than under broadsfoEar ex-
ample, in the spontaneous dialogues the pitch-actses of
corrective focus were on average 45 ms shorter thase of

comparative focus, but still 35 ms longer than ¢hogbroad
focus. The pitch-accent peaks of corrective focasevaligned
on average almost 40 ms earlier after the accerde®! onset
than those of comparative focus and were in th&peet
statistically identical to the pitch-accent peakbroad focus.
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Figure 2:Mean values for the 7 dependent variables (a)-{g) o
the short-vowel target words produced in read monoésg
(dark gray), read dialogues (light gray) and spamtaus
dialogues (white bars). Each bar n=42.

Unlike for broad and comparative focus, the stepnfr
monologues to dialogues caused additional sigmifichang-
es in theduration and intensity patternef the corrective
focus productions. The increase in intensity frdme fpre-
accented to the accented syllable grew by 2.0-B,5add the
intensity maximum in the accented syllable washed0-25
ms earlier after the accented vowel than in thadm=@nd com-
parative focus productions. The duration ratio i&-accented
to accented syllable doubled from 35 % to 70 % tduen in-
crease in the duration of the pre-accented sylldblewise,
the duration of the consonant in the accented tdgllan-
creased relative to the accented vowel so thatatie of C to
C+V grew by 15-25 %.

The results of the short-vowel target words diffecanly
quantitatively from those of the long-vowel targeirds. That



is, the relative differences described above wenglasly
found for the short-vowel target words, but at leighr lower
parameter levels due to the reduced vowel duratmastheir
mediate effects on duration ratios, intensity clesngnd FO-
peak alignments. Correspondingly, the repeated-mesasu
MANOVA of the short-vowel target words showed sfiggznt
main effects of focus (F[14,154]= 63.857, p<0.001?=
0.853) and elicitation context (F[14,154]= 14.8%%0.001,
ne?= 0.574) as well as a significant interaction besw the
two fixed factors (F[28,644]= 11.093, p<0.001,>= 0.325).
In terms of partial eta-squared, focus was agaist mowerful
in explaining the variance of the measurementsureig 2(a)-
(g) summarize the results of the short-vowel targetds in
terms of the means received for the 7 dependeizthles.

4. Discussion and Conclusion

The statistical analyses of our acoustic measuremgelded
clearly significant main effects of focus and e#tion context.
Post-hoc tests showed further that the signifigateraction of
the main effects had several reasons. The most riengo
reasons were that the differences between broad fon the
one hand and comparative and corrective focus erother
were greater between the monologues and the diedotian
between the two dialogue contexts. Moreover, thenptic
profiles of comparative and corrective focus depetb in
diametrically opposed directions in the dialogusteats.

In the read monologues the profile of correctiveuwas
distinguished from the profiles of broad focus acwom-
parative focus merely in terms of FO. However hie tlialogue
contexts, the corrective focus productions showediti@nal
duration and intensity changes that were even g#moim the
spontaneous than in the read dialogues. Among sthieese
changes included lengthening the pre-accentechsylis well
as the subsequent onset consonant of the acceyitables
The resulting deceleration transitioned into arelgated and
higher intensity increase in the accented vowedewise, the
FO peak on the accented syllable became highesharper
and was reached earlier, whereas the peak of tnpamative
focus productions showed a longer, shallower amdtdédater
aligned rise.

Thus we found typical characteristics of the emEhpe
of reinforcement, cf. Figure 1, [14]; and we foutigem in
those contexts in which the communicative situation.e.
presence of a dialogue partner, need to corredhiher—
required the speakers to reinforce the truth véleethe trust-
worthiness) of their focussed information. In surmynahe
phonetic approximation of the reinforcement profiled the
context-specific occurrence of this approximati¢eady sup-
port our hypothesis. That is, in the dialogues canrective
focus productions were hybrid forms of contrasfiveusand
reinforcement. Our data suggest additionally thdten the
reinforcement component is subtracted, signalingtrestive
focus is a matter of FO alone. Even though thisrclaust be
cross-validated in perception experiments (whico ahclude
functional judgments), we think that our findingweg suffi-
cient rise to revisit the results of all those g&sdn which the
supposed contrastive focus was tied to durationiafehsity
changes and/ or to local hyperarticulation, pataidy if these
changes extended beyond the accented syllable.

Over and above the issue of superimposed reinfaoem
our study raised the question whether comparatidecarrec-
tive focus represent two different subtypes of asttve fo-
cus. In order to provide an initial answer to thigstion, we
must concentrate on the read monologues, as weagzayme
that the target words in this context were constbtepro-
duced without reinforcement. Under these circuntgtanthe
FO rises of the pitch accents of corrective focesenon aver-

age about 40-50 ms longer than those of comparé&times.
Together with the measurements for the rise-ofiighment,
we can conclude that these 40-50 ms manifestedstieas
primarily in a delayed peak maximum. Crucially, tkislay
pushed the peak maximum beyond the accented sy/liatd
the subsequent unaccented syllable (in both thg-Vomvel
and the short-vowel conditions), while the riseairemained
more or less constantly aligned at about the aedesyllable
onset. On this basis, we think that the differerinethe dura-
tions and alignments of the pitch-accent rises i@ associ-
ated with two different pitch-accent categories. @arative
focus was produced with L+H*, whereas the correcfocus
productions showed L*+H accents. In previous stsidgich
phonological distinctions were exploited as an argut in
favour of different focus types, cf. [10,16]. Fallimg this line
of argument, we suggest that comparative and doresiocus
also represent two different subtypes of contradidcus.

Apart from scrutinizing this suggestion, future dies
must investigate focus multi-parametrically andhwé well-
conceived elicitation task that pays more attentmeommu-
nicative functions. In this connection, it is alsecessary to
spend more effort on the cross-linguistic invegtayaof rein-
forcement and other types of emphasis.
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