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Abstract  
The present paper presents the results of a cross-language analysis with 10 L1 
German speakers who have learned Swedish for at least 18 months. In an imitation 
and a perception experiment they had to produce and identify the Swedish word 
accents in the first post-focal position. 15 L1 Swedish speakers took part in the 
same perception experiment and also evaluated the imitations of the L1 German 
speakers. Results were analysed according to the type of the experiment and to the 
native language of the subjects. As expected the L1 German speakers could not 
identify the word accents. Surprisingly 5 of the L1 Swedish speakers were not able 
to identify them either. The imitations of the L1 German speakers were arbitrary 
and did not show a preference towards the accent I as it was assumed from a 
comparison of the tonal inventory of Standard German and Standard Swedish.  
 
Introduction & Background 
Although German and Swedish are both 
Germanic languages, they developed differently 
concerning the use of the fundamental frequency 
(F0). German as an intonation language uses 
pitch only at the utterance level. However, 
Swedish as a pitch accent language uses pitch to 
mark one of the stressed syllables of a prosodic 
word by associating this syllable with a word 
accent. A comparison of the tonal contours of 
the two Swedish word accents with the tonal 
inventory of Standard German shows that there 
is at least one contour tone that can be found in 
both languages according to the Lund model for 
Swedish (Bruce, 1977; Bruce and Gårding 1978; 
Bruce, 2005) and GToBI (German Tones and 
Break Indices, Grice and Baumann, 2002; Grice 
et al., 2005) for German. In the notation of these 
models, the two Swedish word accents are 
represented by H+L* for accent I and H*+L for 
accent II. The former is similar to the H+L* in 
GToBI in that in both cases the F0 falls from a 
peak to a valley that is in the stressed syllable: 
for this reason, the H+L* accent is sometimes 
called an early peak in other notational systems 
(e.g. Kohler, 1987). On the other hand, there is 
no direct equivalent in GToBI to the H*+L 
accent in Swedish.  

The fundamental frequency in Swedish is 
influenced not only by word accents but also on 

the position of the word accent in relation to the 
focus accent in the phrase. The focus accent 
marks the prosodic word that is prominent in the 
phrase by associating it additionally with the 
focus tone H-. All accents, focus accent as well 
as word accents, are produced with a single F0-
peak. The sole exception occurs in the first post-
focally accented word. In this position the F0-
peak of the word accent is the final part of a F0-
plateau and has no directly preceding rise. 
(Bruce, 1977) Hence, the only difference 
between the two word accents is one of timing. 
The timing contrast of the word accents can be 
observed in the first post-focal position.  

 
Figure 1. Accent I word anden (the duck) and 
accent II word anden (the spirit). The vertical 
lines mark the beginning and the end of anden in 
the sonagram. 
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For example, Figure 1 shows the timing 
difference of the F0-fall in the phrase Det var 
den STORA anden jag menade ('It was the the 
great duck/spirit I meant') in which stora is 
associated with the focus accent. The minimal 
pair anden ('the duck'/ 'the spirit') is in the first 
post-focal position. As it is evident from Figure 
1, the timing of the F0-fall differentiates the 
word accents (Bruce, 1977). In fact, the gradient 
of the fall has no influence on the perception of 
the word accents. 

In this study, we are interested in how L1 
German speakers, who are learning Swedish, 
produce and perceive the timing contrast of the 
word accents. Taking into account that there is 
no comparable tonal contour for accent II in 
Standard German, the following hypothesis can 
be made:  

H1:  L1 German speakers only produce accent 
I in Swedish.  

H2:  L1 German speakers cannot distinguish 
between the Swedish word accents.  

Hypothesis 1 postulates that L1 German 
speakers only produce the accent I when 
speaking Swedish. The second hypothesis is a 
further qualification of the first: according to 
H2, L1 German speakers cannot produce the 
accent II because they do not perceive any 
difference between the two word accents.  

Method 
A male L1 Standard Swedish speaker produced 
the sentence Det var den STORA anden jag 
menade, once with the accent I word anden ('the 
duck') and once with the accent II word ('the 
spirit'). In both sentences, stora was focused 
because the L1 Swedish speaker was instructed 
to produce the sentence as an answer to the 
question “Var det den lilla anden du menade?” 
('Was it the small duck/spirit you meant? '). His 
productions were manipulated with the PSOLA 
resynthesis in Praat in order to create a 10-step 
continuum with the first stimulus of the 
continuum being the non-manipulated sentence 
with the accent I word and the last stimulus a 
sentence with the accent II word. The non-
manipulated sentence with the accent II word 
was not used in the experiment, but the time of 
the occurrence of H and L in relation to the 
vowel segment was used as a reference point for 
the manipulation of this tenth stimulus.  

 
Figure 2. The schematic F0-gradients of the 
stimuli of the continuum based on the non-
manipulated accent I sentence. H1-L1 
represents an accent I fall, H10-L10 an accent II 
fall.  

The F0-fall of the word accent was shifted 
parallel in equal 10 ms steps thereby deriving 9 
further stimuli from the first original one. The 
slope of the F0-fall was constant in all cases 
(Fig. 2). 

10 L1 German speakers (5 male, 5 female; 
age from 20 to 28 years) who had learned 
Swedish for at least 18 months participated in an 
imitation experiment in which they were asked 
to imitate the first (accent I) and the last (accent 
II) stimulus of the continuum. For the 
experiment the software SpeechRecorder 
(Draxler and Jänsch, 2010) was used so that the 
subjects could read the sentence on a screen 1 s 
before they heard the production of the L1 
Swedish speaker over Beyerdynamic DT 770 
headphones. The recordings were made in a 
semi-anechoic room with a Beyerdynamic Opus 
54 microphone. Each L1 German speaker 
produced 20 sentences, 10 as imitations of the 
sentence with the accent I word and 10 with the 
accent II word in the sentence. In addition, each 
subject had to imitate anden 10 times as an 
isolated accent I word and 10 times as an 
isolated accent II word. The stimuli to be 
imitated by L1 German speakers were presented 
in randomized order.  

The 10 subjects then took part in a forced-
choice perception experiment in which they had 
to judge whether each stimulus from the 
continuum meant 'the duck' or 'the spirit'. For 
this purpose, the stimuli were presented 10 times 
(thus 100 stimuli in total) in random order. 15 
L1 Swedish speakers (3 male, 12 female; 
average age 32) also took part in the same 
forced-choice perception experiment. In 
addition, the Swedish listeners were presented 
with the German speakers' imitations and also 
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had to decide whether the imitation were 
corresponding to 'duck' or 'spirit'. The stimuli 
were presented in an online experiment to the 
Swedish listeners who made forced-choice 
judgements to a total of 300 stimuli including 
100 stimuli as described above plus a total of 
200 imitations produced by the L1 German 
subjects. Since a subsequent analysis showed 
that five L1 Swedish speakers were unable to 
distinguish perceptually between the two 
accents, we excluded their data from the further 
analysis. 

 

Results 
The results from the perception experiments 
with the L1 Swedish speakers and the L1 
German speakers were divided into two parts. 
First the results from the experiments, in which 
the stimulus continuum was used, were 
evaluated. For each listener separately a 
generalized linear mixed model (GLMM) in R 
was used to obtain a psychometric response 
curve that was fitted to the raw data using a 
logistic function (Kleber et al., in press) from 
which the 50% cross-over boundary was 
obtained. 

 
Figure 3. Psychometric response curves 
averaged across the Swedish (grey) and German 
(black) listeners. The points show the mean 
response values for each of these two groups to 
which the curves were fitted. The 50% cross-
over boundary for the Swedish listeners is 
marked by a vertical dashed line. 

One of the most striking aspects of the data in 
Figure 3 is the difference between the two 

groups: whereas there was evidently a clear S-
shaped response curve and an identifiable cross-
over boundary for the Swedish listeners, neither 
of these were in evidence for the German 
listeners for whom the response curve was flat. 
These data show that the Swedish, but not the 
German, listeners were able to distinguish 
perceptually between the two categories. These 
between group differences that are evident in 
Figure 3 were quantified by comparing the 
gradient of the logistic function (one per 
listener): a t-test showed that the gradients were 
significantly different  (t[18] = 8.2, p < 0.001) 
for the two groups, thereby confirming that the 
Swedish listeners were better able to distinguish 
between the two accents than were the German 
listeners. Moreover, no cross-over boundary 
could be found for the German listeners (that is, 
the theoretically calculated cross-over boundary 
was beyond the range of the stimuli) showing 
once again that the German listeners were not 
able to distinguish perceptually between the two 
meanings.  

In the second part of the analysis the results 
from the perception experiment with the 
imitations of the L1 German speakers were 
evaluated. These stimuli had only been 
presented to L1 Swedish speakers.  

 
Figure 4. The number of 'duck' (grey) and 
'spirit' (black) responses pooled across the 
Swedish listeners to the AI-endpoint (left) and 
AII-endpoint (right) imitations produced by the 
L1 German speakers.   

As Figure 4 shows, the L1 Swedish listeners 
perceived the majority of the L1 German 
speakers' productions as accent I. This was so, 
even when the German speakers imitated an 
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accent II. Compatibly, a GLMM with the L1 
Swedish listeners' response as the dependent 
variable, imitated accent type (two levels: accent 
I, accent II) as fixed factor and with listener as a 
random factor showed no significant influence 
of imitated accent type on the Swedish listeners' 
responses.  

Summary and Discussion  
Based on a comparison of the tonal inventory of 
Standard Swedish and Standard German, we 
hypothesized that L1 German speakers are not 
able to produce the Swedish word accent II 
when it appears in the first post-focal position 
and that they produce the accent I instead. As 
the analysis of the imitations of the L1 German 
speakers showed (Fig. 3), they did not only 
produce the accent I, but also the accent II. 
Nevertheless, the L1 German speakers did not 
differentiate the two word accents. Five L1 
German speakers produced the accents more or 
less arbitrarily. Four L1 German speakers 
produced overall more accent I words. And one 
subject produced more accent II words for both 
stimulustypes. In general, these results show that 
the L1 German speakers were not able to 
associate the word accents with different 
meanings.  

The perception experiment with the stimulus 
continuum showed that the L1 German speakers 
could neither identify the word accents nor 
distinguish between them in production. 
Surprisingly, neither were 5 of the 15 L1 
Swedish speakers able to identify the stimuli in 
the continuum, although 3 of them were from 
the Stockholm region that is known as an area 
where Standard Swedish is spoken. The reason 
why some of the L1 Swedish speakers had such 
difficulties in identifying the word accents may 
be that in an everyday conversation their 
meaning is inferable from context. Thus, the 
present experimental condition, in which they 
had to identify the meaning of a minimal pair 
word without any context, was quite unusual 
even for a native speaker.  

The L1 German speakers had no difficulty 
imitating the word accents in isolated words in 
which the two word accents were differentiated 
by the number of F0-peaks (accent I: 1 F0-peak; 
accent II: 2 F0-peaks). But they were not able to 
neither perceive nor produce the timing contrast 
of the word accents in the post-focal position. 
This might be related to the point mentioned 
above that the L1 German speakers did not link 

the word accents to different meanings. In any 
case, the influence of the focus accent should 
not be underestimated. For an L1 German 
speaker, the prominent focus accent could mask 
the slight timing difference between the F0-falls 
of the word accents in post-focal position: this 
might lead to an additional complication in the 
identification of the word accents by the L1 
German speakers.  
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