Multimodal prominence relations: post-focal de-accentuation and de-gesticulation in German?
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For German, it is known that focus [1], [2] is marked prosodically by enhancing cues in focused
constituents compared to background constituents and that different focus types can be distinguished by
increasing prosodic strength [3], [4], [5]. Prosodic focus marking has been investigated in terms of
accentuation, where it was found that more prominent pitch accents are associated with more prominent
pragmatic contexts [6]. Thus, higher prosodic prominence is associated with pragmatic prominence. [7]
proposed that prominence is a relational concept that evaluates elements in comparison to their
surroundings. In accordance with this, not only were focused elements found to be highlighted
prosodically in German, by a nuclear pitch accent for instance, but post-focal elements were de-
accented, and therefore reduced in prosodic prominence [3]. However, potential decreases of prosodic
prominence beyond pitch accentuation have not been explored yet. Since gestures employ similar
functions to prosody and the systems have often been described as similar, investigating gestural
prominence in focus marking is important. Gestures have been found to occur more frequently on focus
than on background constituents [8], [5], [9] and are temporally more tightly aligned with pitch accents
in focus [10], [11]. Both measures are instances of gestures marking focus and employing different
levels of prominence. However, no study has explored the elements surrounding focus constituents for
gestures and whether they show signs of reduced gestural prominence to further enhance the focused
constituent. To investigate prominence trade-offs in different focus contexts in the prosodic and gestural
modality, the present study examines whether prosodic and gestural prominence varies on post-focal
constituents to enhance the focused constituent. We choose holistic and categorical measures for
prosodic and gestural prominence to receive a general prominence impression that can be compared
between modalities and mapped to focus types with different degrees of contrastivity.

We use German semi-spontaneous speech and gestures from the MultiFocus corpus [12] which are
elicited in different focus conditions following [2], that increase in degrees of contrastivity —
background, information focus, contrastive focus and corrective focus. Sentences contain target NPs
with a narrowly focused adjective and a following post-focal noun. Data were annotated for gestures, as
well as prosodic prominence [13] and gestural prominence [14], both on a scale from 0 (low prominence)
to 3 (very strong prominence). Based on these annotations, prominence ratings and gesture occurrences
for adjectives and nouns were extracted per focus condition. Inter-annotator agreement between three
annotators was high for all variables. Results from 895 sentences show that almost all adjectives and
nouns are accented prosodically, while only 50% (nouns) to 66% (adjectives) of words are accompanied
by a gesture. Regarding prosodic and gestural prominence, ratings for both are higher on the focused
adjective than on the post-focal noun, indicating that focused elements are more enhanced (see Figure 1
and Figure 2). On the adjective, prominence in both modalities increases along focus types. On the post-
focal noun, prosodic and gestural prominence show different patterns: prosodic prominence shows a
stepwise lowering of prosodic prominence on more prominent focus types, with fully deaccented
occurrences in contrastive and corrective focus; gestural prominence does not show a distinct pattern
across focus types, with a stable reduced prominence across conditions.

These results indicate that a holistic measure of prosodic prominence reflects what has been found
for pitch accentuation, namely that post-focal information is reduced. It shows a fine-grained distinction
between focus types, gradually increasing prosodic prominence on the focused word, while decreasing
prominence on the post-focal noun. The post-focal pattern shows a clear distinction between contrastive
and corrective focus, which cannot be distinguished on the focused adjective itself. Gestural prominence
shows a weaker increase on the focused adjective per focus type, and a general pattern of gestural
prominence lowering on the post-focal noun, but no distinction between focus types. This may lead to
the conclusion that gestural marking cannot capture focus type differences in the post-focal domain, or
that at least this reduction is not captured by a holistic prominence measure. The difference in post-focal
behavior between modalities could emerge from differences in fine-grained modulation that is possible
in the acoustic and the visual modality. Prosodic cues may be easier to modulate on two adjacent
constituents as they involve less bodily effort than gestures. Ongoing follow-up analyses investigate
temporal prosody-gesture alignment to address potential gesture positioning in the post-focal domain.
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Figure 1: Prosodic prominence ratings per focus condition (background/information focus/contrastive focus/corrective focus)
and word (adjective/noun). Lighter color indicates lower prominence; darker color indicates higher prominence.
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Figure 2: Gestural prominence ratings per focus condition (background/information focus/contrastive focus/corrective focus)
and word (adjective/noun). Lighter color indicates lower prominence; darker color indicates higher prominence.
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