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I ntroduction

This study reports on a production experiment itigating articulatory means of encoding differemtus
structures in German. Previous investigations imfikld have been restricted to words in maximdily
verging focus structures (contrastive focus vskgeaund) and thus to the accented-unaccented dictyot
(Cho 2005; Avesani et al. 2007). It is thus uncfeam these studies whether the articulatory déffees
found, such as greater jaw lowering or lip apertoreontrastive focus, are simply due to the presaf an
accent, or whether they involve the expressiordditaonal prominence or emphasis as well (Dohedl.et
2006), suggesting that differences in articulatiight be found independently of whether a wordcis a
cented or not.

We concentrated on lip kinematics (Byrd 2000) in@Mrget syllables, comparing different types of fo
cus (contrastive, non-contrastive) and differem¢siof focus domain (broad, narrow), as well aspaying
focus and background. The lip parameters investibate greater displacement, longer duration, highe
peak velocity and lower stiffness, all of which menhance the sonority and the prominence of theelzow

M ethods and Results

Three native speakers of Standard German werededaovith a Carstens AG100 Articulograph, with sen-
sors placed on the vermillion border on the upperlawer lip. Four disyllabic words were construtte

the frameDoktor B/V:/ber where V: (/i:/,/a:/,/o:/ or /u:fis the vowel in a fictitious surnamBach target
name was produced in four focus structures (sespetitions), making a total of 112 tokens per speak

Question-Answer-Pairs: test wordsin:
1. Will Norbert Doktor Bahber treffel®es Norbert want to meet Dr.. Bahber?
[ Melanieg,swill Doktor Bahbertreffen. background

2. Was gibt's Neued¥hat's new?
[ Melanie will Doktor Bahbéreffen ]
3. Wen will Melanie treffenWhom does Melanie want to meet?
Melanie will [ Doktor Bahbgg,.streffen.
4. Will Melanie Doktor Werner treffeDoes Melanie want to meet Dr. Werner?
Melanie will [ Doktor Bahbet ¢,.streffen.

(Answer lit.:Melanie wants Dr. Bahber to mgeFocus marked with [.}us

broad focus
narrow focus
contrastive focus

Accent TypesAlthough all three speakers deaccented backgroutel®ad, only DM and AH used accent
types to distinguish between different focus stites (Tablel).

Table 1:Most frequently produced accent types per focuslition

speaker background broad focus narrow focus contrastive focus
DM @ IH* AH* NH*
AH @ IH* IH* H* AH* AH*
WP Q /\H* /\H* /\H*

Articulation: Figure 1 provides averaged trajectories for tistatice between the upper and lower lip (Lip
Aperture) during the production of the target wéi/ber for speaker DM (left) and speaker AH (itigh
Going from background through broad and narrowdotmastive focus we found an increase in displace-
ment, duration and peak velocities. Differenceghed significance not only when comparing backgdoun
to contrastive focus, a result which is to be exp@cgiven the literature on other languages (Cb@52
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Avesani et al. 2007), but also when comparing breradi contrastive focus, where the target syllablack
cented in both cases.
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Figure 1 Averaged contours for Lip Aperture, speaker DM &, target word B/i:/ber

Figure 2 provides medians and quartiles for stgénim the opening gesture for the speakers DM dtd A
where stiffness is related to the relative spedti@frticulatory movement (time-to-peak velocitg\pded
similar results). Contrastive focus tokens haveificantly lower stiffness than backgrounded orees,
found for English in Beckman et al. (1992). Ouradalso revealed significantly lower stiffness value
contrastive as opposed to broad focus contexts.

In a mass-spring model (Byrd 2000), the articulatadjustments can be accounted for by rescaling of
the respective gestures which includes a chandkeo$tiffness and target parameters. However, spgak
behave differently: we found non-linear rescaliog®M and linear rescaling for AH.
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Figure 2: Stiffness (ratio of peak velocity to maximum dig@enent), speaker DM and AH

In sum, we found systematic differences in a nunatbarticulatory parameters corresponding to sawyori
expansion between the marking of constituents ekgoaund on the one hand, and as contrastive fogus
the other, in particular larger displacements ameel stiffness on the latter. We show that sonaiyan-

sion is not simply a concomitant of accentuatiamges we also found comparable differences in ddtouy
adjustments when comparing broad and contrastimesforhus we show that speakers of German differen-
tiate between linguistic categories relating taufostructure not only by meansaafcentuation, but also by
varying aspects of their supralaryngeal articutapatterns resulting in the enhancement of theagynatic
contrast between consonants and vowels on anddthbartarget syllable.
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