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One of the principal functions of prosody in German is the marking of focus. As shown 
by several researchers (e.g. [1], [2], [3], [5]), both intonational and articulatory differences 
can be attested between entities that are in focus and entities that are out of focus. 
Recently, studies have demonstrated that speakers do not only mark focussed vs. 
non-focussed constituents: Focus types are differentiated, meaning that prosodic 
prominence directly encodes discourse functions. The present study is concerned 
with how categorical phonological and continuous phonetic aspects work together in 
marking focus and how they can be integrated into a theoretical model of prosodic 
prominence. 
 The findings of [4] shows that some speakers use categorical distinctions to 
differentiate focus types, while others do not. However, investigating the F0 
contours with continuous measures reveals that all speakers’ pitch accents pattern in 
a similar direction: Going from broad through narrow to contrastive focus, the peaks of 
the pitch accents are aligned later, their onglides and target heights are higher. Another 
interesting finding from the same corpus is presented in the study of [5]: The 
differences in the articulatory modification of the vowel’s opening gesture between 
unaccented and accented are rather weak compared to the differences found within the 
group of focus types that are accented: Going from broad through narrow to 
contrastive focus, articulatory movements become larger, longer and faster.  
 To investigate in more detail how the phonetics and phonology interact in the direct 
prosodic marking of information structure, we recorded 26 speakers both 
acoustically and with electromagnetic articulography involving an interactive scenario in 
a game-like environment yielding a data set of 2080 utterances. First analyses of the 
intonational patterns are shown in fig. 1 using tonal onglide as a continuous measure, 
i.e. the direction and magnitude of the f0 movement to the target in the accented
syllable: While speaker 1 uses falling and rising accents and speaker 2 only uses rising
accents, the direction of the modification is identical for both speakers: broad exhibits
smaller onglides than narrow focus and narrow exhibits smaller onglides than
contrastive focus. Fig. 2 shows the fitted F0 curves from a generalised additive mixed model
through the time window of the nuclear-accented syllable (plus a padding of 5 ms before and
10 ms after). The trajectories illustrate how speakers differ in their realisation of
intonation contours but also how they agree in their general trend with peaks becoming
later and higher from broad through narrow to contrastive.
To explore the theoretical implications of the categorical and continuous variation for our

understanding of prosodic prominence, the idea of the attractor landscape is
adopted from dynamical systems theory. This framework explains categorical changes as the
result of scaling a continuous parameter ([6], [7]): A small change in a continuous variable
can lead to a great shift in the attractor landscape. While dynamical systems establish a useful
concept of quasi-categories arising from a continuous context, they also explain
multistability, i.e. the presence of more than one category, and variation around the attractors.
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Figures 

Fig. 1: Distributions of tonal onglides of all target words for two speakers (positive values indicate 
rising onglides, falling values indicate falling onglides) 

Fig. 2: Fitted F0 values from a generalised additive mixed model through the nuclear-accented 
syllable for two speakers (plus 5 ms before and 10 ms after) 
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