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In the framework of autosegmental metrical phonology [1, 2], pitch accents are considered to 
be associated with metrically stressed syllables (abstract link), while the actual alignment of 
H(igh) and L(ow) tonal targets may vary; cf. Fig. 1a) for a “medial-peak” accent (L+H*) with 
L before and H in the stressed syllable, and Fig. 1b) for a “late-peak” accent (L*+H) with L in 
and H following the stressed syllable. Based on results from categorical perception and 
imitation paradigms, the alignment difference between medial peaks and late peaks has been 
considered categorical in German (and English) [3, 4]: Medial-peak accents are associated with 
information new to the discourse and late-peak accents with self-evident, sarcastic meaning [4, 
5]. At the same time, phonetic alignment differences in German rising-falling contours 
(henceforth, LHL contours) have been shown to signal linguistically meaningful distinctions, 
e.g., contrastive vs. non-contrastive topics [6]. In a production study on the prosody of 
information-seeking questions (ISQs) and rhetorical questions (RQs) in German, Braun et al. 
[7] found nuclear LHL contours in both wh-ISQs and wh-RQs. Yet, while L+H* L-% 
(alignment as in Fig. 1a) was typical in wh-ISQs, in wh-RQs both L and H were often aligned 
in the stressed syllable (L+H)* (as in Fig. 1c) – a contour not (yet) described for German [8].  

To test whether the difference in tonal alignment between wh-ISQs and wh-RQs is 
categorical or whether it is a case of phonetic gradience, we conducted two imitation 
experiments (cf. [3, 9, 10]). Participants from Southern Germany imitated three different 
resynthesized nuclear LHLs: L+H*, L*+H, (L+H)*, cf. Fig. 1a)-1c). If there is a three-way 
categorical contrast of German LHLs, we expect speakers to maintain three distinct contours. 
If (L+H)* is a phonetic variant of either medial- or late-peak accents, we expect a two-way 
distinction, i.e., imitations of (L+H)* mapping on medial- or late-peak accents. In Experiment 
1, participants heard different wh-questions with a nuclear LHL, e.g., Wer malt denn 
Mandalas? ‘Who draws mandalas?’ [ˈman.da.las]. Each target was presented 3 times in a row, 
before speakers imitated the contour as accurately as possible. There were 24 trials: 4 trisyllabic 
items x 3 contours x 2 manipulation directions (half of the contours were resynthesized from 
naturally produced medial-peak accents and half from naturally produced late-peak accents). 
In Experiment 2, speakers imitated the LHLs from Exp. 1 (again 24 trials), but unlike in Exp. 
1, each contour was presented only once, followed by 2000ms of silence and a sine tone (150 
or 450Hz) to ensure that phonetic information had decayed and storage was necessary  [11-13].  

Preliminary results show a difference between the experiments (so far 4 speakers each). In 
Exp. 1, three distinct contours emerge (for the whole experiment, Fig 2a). In Exp. 2, the three 
distinct contours are maintained in the first half of the experiment, while imitations converge 
onto late-peak accents for the second half (Fig. 2b). Speakers’ ability to produce three distinct 
contours, in general, seems to suggest a three-way alignment contrast for German nuclear 
LHLs and hence (L+H)* as a category. When speakers cannot rely on the immediate phonetic 
trace, but need to store the signal (Exp. 2), an increasing number of LHL imitations might 
prompt speakers to store and produce a very frequent accent in the daily input [cf. 10], i.e., late 
peaks in Southern German [14, 15]. We are currently testing more speakers to corroborate the 
results. We will also include imitations from two more varieties of German (Northern and 
Swiss German, testing on-going), which differ from Southern German in the tonal alignment 
in LHLs [17-19], and vary in the extent of daily exposure to different LHLs [14, 19, 20]. 
Following [9], we will use cluster analyses [16] to identify the distinctiveness of LHL contours 
for different speaker groups. To conclude, our study contributes to the understanding of 
phonological representations in intonation considering the interplay between phonological 
working memory, regional variety, and frequency of occurrence of contours in the daily input. 
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Fig. 1. Schematic representation of rising-falling contours in German: a) medial-peak accent (L+H*), peak 

aligned in the stressed (grey-shaded) syllable; b) late-peak accent (L*+H), peak aligned in the syllable following 
the stressed one; c) accent found in German rhetorical questions [7], both L and H aligned in the stressed 

syllable. Note that a) and b) are GToBI [8] notations, c) is our own label). 
 
 

  
Fig. 2. Average f0 contours (ERB) of sentence-final object, e.g., Mandalas, preceded by the final segment /n/ of 
denn of imitative productions in Experiment 1 (N = 4 subjects, left panel) and in Experiment 2 (N = 4 subjects, 
right panel), split by experimental half; f0 values were extracted with Prosody Pro [21] (50 measurements per 

unit) and adjusted to start at the same f0 value. The three different input conditions are colour-coded (late-peak 
accent (L*+H) in red, medial-peak accent (L+H*) in green and “rhetorical”-accent (L+H)* in blue). 
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