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Northern Standard German 
Chapter 3

1 Introduction

The following sections present the results of the auditory and acoustic analyses of the German corpus. The presentation of evidence will begin with nuclear falling accents (a nuclear falling accent is defined as the last significant pitch movement in the intonation phrase falling from or on a stressed syllable). Next, prenuclear falls will be discussed. After that, rising accents will be considered, and again, nuclear and prenuclear rises will be described separately. Auditory phonetic impressions of falls and rises will be given, followed by acoustic evidence in the form of F0 traces. Specific attention will be given to the shape of accent patterns in F0 and their alignment with stressed syllables. Subsequently, the evidence in the corpus for phonological adjustment rules will be presented. After the presentation of accentual categories, phrase boundaries will be discussed. In the variety of German investigated, high boundaries exhibit pitch movement in the absence of a stressed syllable, but low boundaries do not appear to be accompanied by equivalent discontinuities in pitch.


The chapter concludes with the discussion of a specific problem in the analysis of German; that of ‘rise-plateaux’. These are accent patterns involving rising pitch on the stressed syllable followed by level pitch. Two distinct types exist, which sound and look, at first sight, rather similar. This problem was raised previously by Féry (see section 2.2.3.4 in Chapter 1) as one involving two different types of ‘hat patterns’ and claimed to involve neutralisation. The present study shows (a) that the problem is not restricted to prenuclear position and (b) that despite their apparent similarity, the patterns can be distinguished on the basis of a number of auditory and acoustic characteristics.
2 Nuclear H*+L

In the following sections, evidence for nuclear falling pitch accents (H*+L) will be presented separately for accented words containing at least one postaccentual syllable and for IP-final monosyllabic words. The accent positions will be referred to as ‘non-final’ and ‘final’ respectively. The distinction is relevant to the present study because, at least in the variety of Northern Standard German analysed, fundamental frequency alignment on final and non-final accents differs substantially.

2.1 Non-final position

In the corpus of Braunschweig German, the majority of nuclear falls were produced as a relatively large, gliding rise in pitch on the accented syllable followed by a fall on the next syllable. This pattern is illustrated in Figure 1(a) below. A variant of the pattern shown in Figure 1(a) was observed, and is shown in 1(b). In 1(b), the accented syllable does not exhibit a gliding rise but more or less level pitch. Intuitively, however, 1(b) is closely related to (a). Figure 2 shows F0 traces illustrating a set of nuclear falls from the corpus. 
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Figure 1
Alternative auditory phonetic impressions of a nuclear fall on Zähne ‘teeth’. The shaded boxes represent stressed syllables, the empty boxes unstressed syllables, and the contours model pitch movement
.

In Figure 2, the shaded sections in the F0 traces indicate the location of the vowel in the accented syllable. In the text underneath the traces, the stressed syllables are given in bold. The contexts in which each of the accented words were produced and the glosses are listed below the figure. All examples happen to have been produced as part of an address in direct speech.

Context

Ohren


Was für große Ohren du hast!




‘What big ears you have!’

Zähne


Was für große Zähne du hast!




‘What big teeth you have!’

Rotkäppchen

(girl addressed by mother) ‘Little Red Riding Hood’

Morgen

Guten Morgen, meine Kleine.




‘Good morning, my dear.’
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Figure 2
F0 traces of nuclear falls in the German speech data.
Some brief comments about the interpretation of F0 are called for at this point. When examining an F0 contour, one needs to bear in mind that the shape of F0 is influenced not only by tonal aspects of the utterance but also by segmental structure. First of all, F0 is interrupted by voiceless consonants (as the vocal folds do not vibrate in their production, there is no F0). Then, some consonants, especially obstruents, affect and change the course of F0. Voiceless obstruents may be accompanied by a dip into the consonant constriction and a subsequent fall starting from a much higher frequency than one would expect, and even voiced ones can cause perturbations (Beckman and Ayers, 1994). Also, vowels differ in intrinsic pitch, and this can make the realisation of the same pattern on different segmental material look different. Moreover, sometimes, pitch trackers make mistakes. They cannot usually deal with creaky voice which many speakers produce intermittently when producing low pitch, in which case F0 values appear scattered. Breathy voice is another problem; it may yield no trace at all. Finally, fluctuations in amplitude may cause halving or doubling errors where the trace appears at exactly half or twice the fundamental frequency it should have done, but such errors tend to be relatively easy to spot (see for instance, in Figure 2, the halving error on hast ‘have’ in JN’s realisation of Ohren Du hast ‘Ears you have’. For more details on the interpretation of fundamental frequency and examples see Beckman and Ayers, 1994.


Returning to Figure 2, the figure shows (a) that nuclear falls are realised as rise-falls in F0 (b) that the rise is variable in its extent, and (c) that the peak of the rise appears to be aligned with the right edge of the stressed vowel. The variability of the rise will be discussed first, followed by comments on peak alignment. 


In the corpus, two apparently distinct variants of H*+L were observed, those with and those without a rising glide on the accented syllable. This observation may be taken to lend support to a categorical distinction between these variants. Indeed, in German ToBI, such a distinction is proposed and the variants are labelled as H*L-L% and L+H* L-L%. If the distinction between H*L-L% and L+H* L-L% is, as claimed, categorical, then it should be possible to classify the examples of H*+L shown in Figure 2 into those corresponding to auditory impressions 1(a) and 1(b) above. Systematic auditory comparisons were carried out. The accented word from each example was extracted and saved as separate speech file. Secondly, the separate files were compared across speakers per item (e.g. JH vs. JN’s etc. realisations of Morgen) and across different items produced by the same speaker (i.e. JH’s realisations of Morgen vs. her realisation of Ohren etc.). On the basis of these comparisons, the falls were grouped into those with a rising onglide (1a) and with a level onglide (1b). 


The results of the auditory comparisons suggested that a classification of the nuclear falls in Figure 2 into H*L-L% and L+H* L-L% can be no more than tentative. Figure 3 below shows the results.



Auditory impression 3(a)

  Auditory impression 3(b)
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  Ohren  Zähne  Rotkäppchen  Morgen  Ohren  Zähne  Rotkäppchen  Morgen

Figure 3
Classification of F0 traces accompanying H*+L into realisations with a relatively large onglide (3a) and with a small onglide (3b).
Figure 3 shows that some tokens which were realised differently, look quite similar in F0 (compare, for instance, the onglides on MM’s Morgen and Zähne). Other tokens were difficult to classify on auditory grounds (i.e. it was not clear whether they were similar or different) and assigning them to one category rather than another appeared to be hard to justify. On some words, finally, the distinction did not appear to be made at all. All realisations of H*+L on Rotkäppchen, for instance, where the proportion of sonorant segments in the stressed syllable is rather small, were realised with a very small onglide. Realisations of H*+L on Morgen, on the other hand, where the proportion of sonorant material in the stressed syllable is relatively large, appeared to have rising onglides for all subjects. Ohren and Zähne exhibit both types of onglide, but these were the cases where a categorical decision could not be made with confidence. Thus, apparently, different types of onglide in H*+L exist, but they appear to vary gradiently from one another. A clear distinction may be made between realisations representing the extreme ends of the continuum, but this does not necessarily mean that the distinction between H*+L with a large and a small onglide is phonological in nature.


Secondly, Figure 2 above shows that the peak of the rise in F0 appears to be invariably aligned with the right edge of the stressed vowel (which happens to co-occur with the right edge of the stressed syllable for all examples apart from Rotkäppchen, where the coda of the stressed syllable is voiceless). This alignment appears to differ from that observed by Uhmann (1991: 159). 

       (a) F0 alignment in Uhmann (1991)
   (b) F0 alignment in Figure 2
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Figure 4
Uhmann’s stylised F0 contour of H*+L in non-final position contrasted with the pattern observed in the present study
Uhmann presents a stylised F0 contour for H*+L and she indicates the alignment of this contour with the stressed syllable. In her schematic impression, the accent peak is aligned in the middle of the accented syllable rather than at its right edge. The difference between the peak alignment observed in Uhmann’s data and the data presented here may point towards a dialectal distinction, but unfortunately, Uhmann does not provide information about the linguistic background of her speakers
.


The F0 traces shown in Figure 2 above also suggests that peak location is not affected in any obvious way by the amount of preceding voiced segmental material within the syllable (i.e. compare Morgen and Rotkäppchen)
. This finding appears to contrast with evidence from Dutch, a related language, where there is evidence that an increase in sonorant material in the syllable onset pulls a peak leftwards (Rietveld and Gussenhoven, 1995) and also with data from English. In English, the duration of a syllable onset affects the timing of F0 on early parts of a syllable (van Santen and Hirschberg, 1994) and, more generally, longer syllables are reported to have later peaks than shorter syllables (Steele, 1986). Also, there is evidence that in English, the number of syllables following the accent within the stress group affects peak location (Steele, 1986), but Figure 2 does not show any comparable effect for German. For instance, Morgen was immediately followed by an intonation phrase boundary but Ohren was not, yet, there is no evidence of this affecting peak alignment (at this point, there is no evidence for Dutch available). Thus, so far, the evidence suggests that, in Braunschweig German, peaks are invariably aligned at the right edge of the stressed syllable. Note, however, that in three of the four examples shown in Figure 2 above, the right edge of the stressed syllable happens to be the right edge of the vocalic portion of the syllable. In the fourth (Rotkäppchen), the coda is voiceless (the <r> in Morgen is vocalised). Figure 5 below shows how nuclear falls are aligned on syllables with a voiced coda. Where it was possible to segment vowel and voiced coda, the coda is marked separately by the darker columns. Example <gelben> in Figure 5 shows that in stressed syllables with a voiced coda, the F0 peak is aligned with the offset of the lateral (vowel and lateral could not be separated in the spectrogram). Only one speaker produced <wohnt> (/vo: ·vo:n daên´ o:mA: den/) with H*+L, but again, the peak is reached at the right edge of the coda. 

Context

gelben
Es sind die gelben Pflaumen, die sie gern mag.



‘It's the yellow plums she likes.’

wohnt

Wo wohnt Deine Oma denn?



‘Where does your Grandma live?’
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Figure 5
Nuclear falls on accented syllables with voiced codas. In <gelben>, vowel and coda are included in the shaded section; in <wohnt>, vowel and coda could be separated.

Combined, the F0 data in Figures 2 and 5 can be interpreted as suggesting that in nuclear H*+L, the F0 peak appears to be reached at the right edge of the stressed syllable. If there is no coda, the peak appears at the right edge of the stressed vowel, and if there is a voiced coda, the peak appears at the right edge of the coda. In all cases, the fall in F0 begins only after the stressed syllable. 


To sum up, this section has shown that in Braunschweig German, in non-final position, nuclear H*+L is realised as a rising glide or level on the accented syllable followed by a fall on the following unaccented syllable. Auditorily, the rise is more variable than the fall. A categorical distinction between two types of rise can be made only tentatively. Rather, it is likely that some of the apparently categorically distinct auditory types shown in Figure 3(a) and 3(b) form the extreme endpoints of a continuously varying range of onglides.


In fundamental frequency, the peak of nuclear H*+L appears to be invariably aligned with the right edge of the stressed syllable. Peak location appears to be unaffected by the amount of sonorant segmental material within the stressed syllable or the number of unaccented syllables following within the remainder of the intonation phrase. The extent of the onglide towards the peak varies with the segmental composition of the accented syllable and a tentative distinction between two types of onglide can be made only on syllables with a relatively large proportion of sonorants. 


The question arises of whether the variable onglide observed in H*+L should be included in the modelling and transcription of nuclear falls or not. In principle, the pitch accent structure proposed in Grice (1995a, b) and House (1995), adapted as discussed in Chapter 2, captures the evidence.
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Figure 6
Branching structure of the pitch accent.

Figure 6 (a) models the realisation of H*+L with a level onglide and 68(b) models that with a rising onglide (LH*+L). The variable nature of the onglide in (b) is accounted for, because the leading L tone is located under the weak node of the branching pitch accent, and the auditorily falling impression of the whole accent is captured because H*+L is represented within the strong branch of the accent. However, the case for representing the onglide with a leading L in the phonology is not very strong. The following counter-arguments speak against such an analysis. Firstly, the observed realisational differences in the onglide appear to be restricted to accented syllables with a high proportion of sonorants. In other words, the distinction can only be made if the stressed syllable has a certain segmental structure (neutralisation is not impossible, of course, but a distinction which is only made when the segmental context is right is not likely to carry as much weight as one which is made regardless of segmental context). Secondly, the onglide is more variable than the actual fall in pitch and F0. Whether the distinction between rising and level onglides can be made with confidence if no comparable utterances from other speakers are available is doubtful. Thirdly, the onglide appears to be less clearly conditioned by context than the fall. In identical contexts, all speakers chose nuclear falls, but their choice of onglide varied. Finally, the extent of the onglide is likely to depend also on the speaker’s register; an analyst may be more likely to decide that an onglide is present when the pitch range is large than when it is compressed. Thus, a phonological distinction between LH*+L and H*+L seems poorly motivated. Alternatively, the high target in H*+L may simply have a range of possible phonetic realisations.


The distinction between falls with different types of onglide has only recently been noted in the literature. As referred to above, in their presentation of ‘Saarbrücken-ToBI’ (i.e. a German ToBI) Grice and Benzmüller (1995) propose a distinction between falling accents which they transcribe as L+H* L- L% and H*L- L% which seems to be similar to one proposed for American English in EToBI (Silverman et al, 1992, Beckman and Ayers, 1994). The distinction proposed to apply to American English originated in Pierrehumbert’s (1980) study. In Gussenhoven’s (1984) analysis of British English, however, the distinction is not made, and neither Uhmann (1991) nor Féry’s (1993) studies of German recognise the distinction. Earlier studies of German intonation refer only to the variant with the rising onglide. For instance, Delattre (1965) and Delattre et al. (1965) describe the falling accent characterising their ‘terminal intonation’ as consisting of a rising glide on the prominent syllable with following weak syllables low. This description fits in with the percept illustrated under (a), which happened to be the more commonly observed variant in the corpus. Scuffil (1982: 67) states that most terminal nuclei in German contain a rising tone and Wittig (1956: 80) claims that in German, overall falling tone sequences are frequently made up from consecutive rising accented syllables. Similarly, Trim (1964) comments on accented syllables in the body of German sentences being rising glides. An auditory impression of a nuclear fall with a level onglide, on the other hand is not commented on in any of these studies, and this may be because the variants are quite similar and both share the characteristic of being overall ‘falling’ pitch accents. 

2.2 Final position

This section discusses the auditory impression and F0 alignment of nuclear H*+L in IP-final position. Obviously, the realisation of H*+L on final monosyllables must differ from the realisations of H*+L in non-final position (e.g. the accented syllable may no longer rise throughout, otherwise there would be no fall). In IP-final position, nuclear falls were produced as falls in pitch throughout the stressed syllable. This is illustrated in Figure 7. F0 examples are given in Figure 8 (JN and MM produced downstepped realisations, which are not relevant to the point discussed here).

Context

Wolf


Ich bin der Wolf.

‘I’m the wolf.’

Teich


..., am Teich.


‘..., next to the pond.’
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As the previous section showed that F0 alignment in H*+L relates to the syllable rhyme rather than the stressed vowel, the shaded sections no longer indicate the stressed vowel but the sonorant portion of the rhyme. Note, however, that sonorant onset are excluded.


In Figure 8, Wolf /vOlf/, which has a voiced onset, is contrasted with Teich  /taêç/ ‘pond’, which does not. Despite the auditory impression of a straight fall in F0, <Wolf> exhibits evidence of the onglide which spanned the complete duration of the stressed syllable in H*+L in non-final position. Now, this rise appears to be confined to the syllable onset (in this case a voiced labiodental fricative). The peak of the fall is aligned near the beginning of the vocalic segment. In Teich which does not have a voiced onset, for most of the speakers, the rise has disappeared altogether for all speakers except SV.


Uhmann (1991) stylises the F0 alignment of H*+L in IP-final position as in (a) in Figure 9; (b) and (c) are stylised examples from the present corpus. 

(a)
Uhmann (1991)

(b)



(c)
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Figure 9
Uhmann’s stylised F0 contour for one-syllable words contrasted with stylisation of Wolf and Teich from the corpus. The shaded sections in (b) and (c) stand for the sonorant portion of the rhyme.
At first sight, Uhmann’s stylisation (a) looks similar to that for Wolf (b). However, it is doubtful that the <r> in her example Freund ([fXOênt} in Braunschweig German, ‘friend’) is actually voiced, regardless of how it is produced (German <r> may be produced as a uvular fricative, uvular trill or apical trill). Therefore, her stylisation should have looked like 9(c) to be similar to that observed in the present study. Again, it appears that F0 alignment in Uhmann’s data differs from F0 alignment in Braunschweig German.


Figure 10 below summarises the evidence for onglide realisation and peak location in nuclear H*+L. (a) illustrates alignment in non-final position, (b) in final position with a voiced onset and (c) in final position with a voiceless onset (NB. the schematic representations make no claims about segmental timing but aim to show how F0 trace is aligned on different words; secondly, no claims are made about the pitch range depicted).

       (a) Non-final position

(b) Final position 
         (c) Final position






with voiced onset
        with voiceless onset
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Figure 10
Onglide and fall of nuclear H*+L in non-final and final position.
In non-final position (a), F0 on the stressed syllable rises. The peak of the rise is aligned with the right edge of the stressed syllable. In final position (b), the onglide is realised when there is a voiced onset. The F0 peak is aligned with the beginning of the rhyme. If there is no voiced onset (c), there tends to be no onglide at all. Again, the peak is aligned with the beginning of the rhyme. These findings suggest that in Braunschweig German, the realisation of H*+L in F0 is governed by the metrical structure of the accented word, and the rhyme of the stressed syllable. In non-final position, the peak is aligned at the right edge of the rhyme, and in final position, the peak is aligned at the left edge of the rhyme.

2.3 Truncation

The previous section showed that in final position, H*+L is realised as a straight fall in F0 throughout the stressed syllable. In the acoustic realisation, the F0 peak appears to be aligned at the left edge of the rhyme and is followed by a fall throughout the stressed syllable. This section discusses the auditory and acoustic realisations of H*+L on syllables with a very small proportion of sonorant segments. Grønnum (1989) investigated fundamental frequency patterns on longer and shorter ‘stress groups’ (defined as consisting of a stressed syllable and succeeding unstressed syllables, if any) in a number of Danish dialects. She found that on very short stress groups, F0 is truncated - that is, when voiced segmental material is scarce, a fall in F0 does not run its full course (i.e. the fall does not extend as far downwards in the register as it does when there are more sonorant segments) but simply ends earlier. In the same paper, Grønnum also provided some evidence for truncation in Northern Standard German. However, her German data are not straightforwardly interpretable; they appear to offer evidence not only for truncation, but also for compression
.


F0 traces for potential ‘truncation candidates’ are given in Figure 11 below (traces for MM are not given because the speaker produced downstepped falls on the relevant word).
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       ‘She’s at home, in bed, she’s unwell.’ 
   ‘How kind, said the wolf.’
   

Figure 11
Nuclear falls on monosyllables with a small proportion of sonorants.
Example <Hause> in Figure 11 illustrates differences in the alignment of F0 in non-final position (Hause), and final position (Bett and gesund). On Bett (/bEt/) which contains a small proportion of sonorants, the fall in F0 does not appear to run its full course but ends earlier
. This observation can be interpreted to suggest that German truncates H*+L on syllables with a small proportion of sonorants. Alternatively, one may argue that the pitch accent on Bett is different in nature from the preceding and the following accent. However, this is not likely to be the case. The utterances illustrated consist of three co-ordinated syntactic constituents produced as three coordinated intonation phrases, each with a single falling accent. As mentioned in Chapter 2 (section 2.3), coordination structures tend to be produced with equivalent intonation patterns
, and accordingly, in the example <Hause>, all three accents sound like nuclear falls (i.e. the accent on Bett is heard as having falling pitch also). 


On the word <nett> (/nEt/), the onglide begins on the nasal but continues into the vowel, and for speakers JN and SV, we see some evidence of a fall on the following vowel though much less than on examples <Wolf> and <Teich> earlier (see Figure 8). The following reported speech tag, however is low. As intonational tags have been argued to continue the pitch movement of their host phrases (e.g. Gussenhoven, 1990), this suggests that the preceding accents should specify a low target and be H*+L rather than, for instance, H*. Moreover, when a native speaker of German replaces the word nett with the phrase lieb von Dir ‘nice of you’, and repeats the complete phrase (i.e. Wie lieb von Dir, sagte der Wolf), then lieb von Dir is clearly realised as H*+L, that is, a rise on the accented syllable followed by a fall on the postaccentual syllable. Thus, the example <nett> further supports the hypothesis that Northern Standard German truncates H*+L on syllables with a small proportion of sonorants. 

2.4 Summary

The corpus evidence presented has shown that in non-final position, nuclear H*+L is realised as a rise on the stressed syllable followed by a fall on the following syllable(s). In principle, two types of onglide could be distinguished, but whether the distinction is truly categorical seems doubtful. In final position, H*+L appeared to be realised as a straight fall in pitch, regardless of the segmental composition of the syllable. 


In F0, H*+L is realised as follows. In non-final position, the pitch accent looks like a rise-fall, with the F0 peak invariably aligned with the right edge of the stressed syllable. In final position, a rise-fall appears if the syllable onset is voiced, and a straight fall if it is not voiced. When the onset is voiced, the F0 peak appears to be aligned at the left edge of the syllable rhyme (i.e. at the left edge of the vocalic portion of the syllable). Finally, on syllables with a small proportion of sonorants, the fall in F0 is truncated but apparently nevertheless realised as a fall in pitch
. The discrepancy between truncation in F0 and ‘no truncation’ in the auditory impression appears to support the view expressed in section 3.2 of Chapter 2, namely, that the view of F0 as a narrow phonetic transcription of intonation needs to be treated with caution. The discrepancy between acoustic truncation and apparent auditory stability of H*+L suggests that F0 and auditory impression cannot necessarily be assumed to reflect the same level of intonational representation.


The apparently invariable alignment of the F0 peak in German H*+L at either edge of the syllable rhyme would appear to differ from peak alignment in Dutch (Rietveld and Gussenhoven, 1995). In Dutch, the alignment of F0 peaks is timed with reference to the beginning of the stressed syllable
, rather than the rhyme, and English, where the peak is aligned at some fixed percentage of overall syllable duration (van Santen and Hirschberg, 1994). Figure 12 below tentatively illustrates the cross-linguistic evidence for the realisation of H*+L in non-final position. In German, the peak of the accented syllable remains aligned with the right edge of the rhyme, no matter what the segmental composition of the onset might be. In Dutch and English, on the other hand, the composition of the onset affects peak alignment. In Dutch, the peak moves further left when the onset gets longer, and in English, where peak location is calculated with reference to the duration of the accented syllable, the peak moves leftwards also as the syllable gets longer (here shown by arbitrarily setting the reference point at 50% of complete syllable duration). 
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Figure 12
Peak alignment as a function of syllable onset in German, English and Dutch based on evidence from van Santen and Hirschberg, 1994, Rietveld and Gussenhoven, 1995 and the corpus analysed in the present study.

3 Prenuclear H*+L

In the auditory analysis, prenuclear realisations of H*+L fell into three structurally and auditorily distinct types. The first was auditorily equivalent to H*+L in nuclear position. The other two variants appeared to correspond to the application of Gussenhoven’s (1984) partial and total tone linking rules (see Chapter 1, section 2.2.2.5). 


In the variant corresponding to partial linking, the trailing L did not appear in the postaccentual syllable but was displaced to the right. This accent was transcribed as H*+>L.. The difference between an intonation phrase with [H*+L H*+L]IP and [H*+>L H*+L]IP is best compared to that between an IP with two nuclear accents (split focus) and one in which a prenuclear accent is followed by a nuclear accent (one focal accent is subordinate to another).


In the other variant of H*+L, the one which corresponded to Gussenhoven’s total linking, there was no auditory or acoustic evidence of a trailing L and the high target appeared to be spread up to the following pitch accent. This variant was transcribed as H*>. Figure 13 below shows F0 traces illustrating the three variants. The variants which were not auditorily equivalent to nuclear H*+L are marked with an arrow. Note that the three different realisations of H*+L were produced in identical contexts.
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     ‘a helpless girl’


         ‘roses and elderflower’

Figure 13
Two variants of prenuclear falls.

Figure 14 shows auditory impressions for the three patterns shown in Figure 13 (the issue of downstep is not taken into consideration).

  (a) H*+L


  (b) H*+>L


(c) H*>

[image: image19.wmf]
[image: image20.wmf]
[image: image21.wmf]
Figure 14
Auditory impressions of three variants of prenuclear H*+L.
Figure 15 shows that the prenuclear variants H*+>L and H*> share the auditory and acoustic characteristics of the initial part H*+L, that is, the rise throughout the accented syllable with the peak aligned on its right. The second part, the fall, can apparently be modified. Either the fall is more gradual (H*+>L), or it disappears altogether (H*>), and in that case, the F0 value of the peak of the rise appears to be spread rightwards.
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   ‘your grandma is unwell’
     ‘A helpless girl’

Figure 15
H*> (H*+L with DELETION) contrasted with H*+L and H*+>L.
Additionally, the example <Rosen> in Figure 13 showed that all three variants H*+L and H*> may be produced in identical contexts. However, in the example of H*>, the following H*+L was downstepped. Further examples of H*> followed by a non-downstepped H*+L are given in Figure 15 for <Deine Oma ist nicht gesund>and contrasted with the <hilfloses>. Here, all speakers made the same accent choice. In Figure 15, the F0 patterns transcribed as H*> H*+L appear to correspond to Féry’s (1993: 149) ‘hat contour 1’ which she transcribes as a sequence of two completely linked H*L pitch accents, to Wunderlich’s (1988: 11) ‘bridge accent’ and to ‘t Hart, Collier and Cohen’s hat pattern (1990) in Dutch.


At this point, the reader may feel that the distinction between H*+L, H*+>L and H*> is no more convincing than, for instance, the one between H* and L+H* which is postulated in ToBI. And indeed, the distinction between the three variants of H*+L is not as substantial as the one between H*+L and L*+H, for instance. The difference between the ToBI distinction, and the one postulated here is that in ToBI, the distinction between H* and L+H* is not obviously different in rank from that between H* and L*+H. In the approach taken in the present study, the difference between the three variants of H*+L is taken to be different in nature from that between H*+L and L*+H. The three variants of H*+L are assumed to be derived from the same accent choice H*+L. Therefore, even if we find that at times, the distinction between the variants is less clear cut than other distinctions, then we do not have a major problem. In ToBI, H* and L+H* are assumed to be categorically different choices from the accent inventory, and this means that we need to expect this distinction to be as stable as any other distinction captured by the ToBI accent inventory.


The following section presents evidence for nuclear rises (L*+H). Again, evidence for nuclear rises in non-final, final, and prenuclear position will be given separately.

4 Nuclear L*+H

4.1 Non-final position

The auditory impressions of nuclear rises appeared to be more varied than those of nuclear falls. In principle, four options could be distinguished, but these did not appear to be contrastive. The auditory characteristic all nuclear rises shared was that the postaccentual syllable appeared to be higher in pitch than the accented syllable. Figure 16 illustrates the auditory impressions.
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Figure 16
Auditory impression of nuclear L*+H in non-final position.
Figure 17 shows F0 patterns for L*+H in non-final position (all examples happen to be ‘continuation rises’ and appeared intonation phrase-final but not utterance final). One speaker (MM) produced a nuclear fall on <ergriff sie>.
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     Waldes     ankam        gesehen hatte     ergriff sie

Figure 17
Nuclear L*+H.
Context

Waldes
Es war einmal am Rande des grossen Waldes [..]



‘Once upon a time at the edge of the big forest, ...’

ankam
[..] als Rotkäppchen bei ihrer Oma ankam, [..]



‘... when Little Red Riding Hood reached Grandma’s house, ...’

gesehen hatte  [..] weil Rotkäppchen noch nie zuvor einen Wolf gesehen hatte, [..]



‘...because Little Red Riding Hood had never seen a wolf before, ...’

ergriff sie
[..], und er ergriff sie, [..]



‘..., and he grabbed her, ...’

In F0 also, we appear to find a greater range of possible F0 configurations than for nuclear H*+L. Note also the similarity of MM’s realisation of H*+L and NF’s and SV’s realisations of L*+H. These were auditorily distinct; in MM’s realisation of H*+L, the preaccentual syllable was lower in pitch than the accented syllable, but in NF’s and SV’s realisations, it was higher in pitch. Generally, the characteristic which all F0 patterns of L*+H appear to share is that unlike in H*+L, where the peak of the rise is reached within the stressed syllable, in L*+H, the peak is reached within the following syllable. As a reminder, Figure 18 below compares NF’s realisation of L*+H on ankam ‘arrived’ with her realisation of H*+L on Zähne in Figure 2 earlier.
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Figure 18
Comparison of L*+H and H*+L.
The alignment of nuclear rises with the stressed vowel appears more varied than that of nuclear H*+L also. In H*+L, the F0 peak appeared invariably at the right edge of the stressed syllable, but in L*+H, no similar invariable alignment was observed. In non-final position, a rise on the stressed syllable may begin at the left edge of the stressed syllable, within the stressed syllable, or at its right edge. At times, there may be a dip in F0 on the stressed syllables but the dip may also precede it.


Additionally, Figure 17 suggests that nuclear rises may end in one of two ways. They either reach their peak in the postaccentual syllable and then slump or level out (e.g. JH’s <gesehen hatte>) or they continue rising beyond the postaccentual syllable until the end of the intonation phrase (<gesehen hatte>: JN, MM, NF, SV). On the example <ergriff sie>, this is especially clear. For all speakers apart from JH, the trace falls slightly, but for JH, it continues to rise towards the phrase edge. No equivalent distinction at the following phrase-edge was observed for nuclear falls. The distinction between the two types of rises in Figure 17 suggests that the continuously rising tokens are delimited by a high boundary tone, but apparently, this boundary tone is optional, because not all tokens continue to rise. Boundary specifications will be discussed in more detail in section 7 below.

4.2 IP-final position

In IP-final position, nuclear L*+H was produced as a rise in pitch. Additionally, at times, an small upstep in pitch could be discerned between the beginning of that rise and preceding unstressed syllables. This upstep was not interpreted as a clue to a categorical distinction, because versions of L*+H with and without upstep were produced in identical contexts by all five speakers. Figure 19 illustrates the auditory impression of L*+H, and Figure 20 shows F0 examples of nuclear rises in IP-final position. 
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         / lo:s /

Figure 19
Auditory impression of nuclear L*+H in IP-final position. los, means ‘off’.
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Figure 20
L*+H in final position.

Context

Du
Und wer bist Du?


‘And who are you?’

los
Dann marschierte Anna mit ihrem Korb voller guter Dinge los, [..]


‘So Anna went off with her bag full of goodies’

Figure 20 shows that in <Du>, the starting point of the rise in F0 is aligned at the left edge of the vowel for all speakers. The beginning of the rise, however, is not necessarily the lowest point in the IP; the preceding unaccented syllables are, in absolute terms, lower. In <los>, the lowest F0 appears to be aligned with the voiced onset /l/ (excluded from the shaded section). 

4.3 Summary

The preceding sections have shown that in non-final position nuclear L*+H may have a number of auditory variants, which do not appear to be categorically distinct. In all variants, the postaccentual syllable has higher pitch than the accented syllable. On IP-final monosyllables, L*+H is realised as a straight rise in pitch. Generally, less information could be gained from the corpus on the F0 alignment of L*+H than emerged for H*+L. The shapes of L*+H in F0 and the beginning of the actual rises appeared to be considerably more variable than for H*+L. Erickson et al. (1995: 180) have commented on considerably greater difficulty in modelling low tone in English than modelling high tone. The difficulty appears to reflect more complicated interactions between the physiological control mechanism at work when pitch is lowered than when pitch is raised. The evidence from the Northern Standard German corpus presented in the preceding sections appears to suggest that in German, this observation might be applicable also.

5 Prenuclear L*+H

Auditorily, prenuclear falls did not appear to differ in any obvious way from nuclear falls (for auditory impressions, see Figure 16 above). Figure 21 shows F0 traces of prenuclear rises in complete intonation phrases. For rote in Figure 21, all speakers made the same intonational choices, that is, a prenuclear rise followed by a downstepped nuclear fall (downstep will be discussed in section 6 below). <Mädchen> and <zeige> were produced by all speakers apart from NF as L*+H L*+H. The traces show that the F0 patterning of prenuclear L*+H is not observably different from that of nuclear L*+H; patterns rise throughout the stressed syllable and reach a peak in the following syllable. No distinct variants equivalent to H*+>L and H*> were observed (this is not to say, however, that these variants do not exist; clearly, the evidence presented here is restricted to the corpus analysed).

Context

rote

Sind es rote Pflaumen oder gelbe Pflaumen, die Oma lieber mag?



‘Is it red plums or yellow plums Grandma prefers?’


Mädchen
Das Mädchen erinnerte sich an die Worte ihrer Mutter, die ...



‘The girl remembered her mother’s words which...’

zeige

Ich zeige Dir einen Ort wo Du welche finden kannst.



‘I’ll show you a place where you can find them.’
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Figure 21
Prenuclear L*+H.

Note, finally, that L*+H followed by a low target may, at times look strikingly similar to H*+L and cannot be distinguished unless the alignment with the stressed syllable is carefully observed. A comparison between NF’s realisation of H*+L on Mädchen  in Figure 21 above and MM’s realisation of L*+H on the same word illustrates this point. The apparent similarity results from the specific peak alignment of H*+L which appears to characterise Northern Standard German, namely, at the extreme right of the stressed syllable. As a result, the rise in F0 on the stressed syllable is visually rather salient. The difference between L*+H and H*+L in prenuclear position is illustrated in Figure 22 below with the German utterance die blühenden Linden (‘the blossoming lime trees’).


       H*+>L 
         H*+L

           L*+H               L*+H
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Figure 22
Schematic illustration of F0 alignment in H*+>L H*+L and L*+H L*+H.
Figure 22 shows that the F0 patterns accompanying prenuclear rises and falls can be rather similar, but that their alignment with segmental structure differs. In H*+>L, the rise is completed within the stressed syllable, but in L*+H, the rise begins on and follows the stressed syllable. The surface similarity in F0 patterning between H*+>L and L*+H shown in Figure 22 combined with the apparently gradiently variable onglide in realisations of H*+L may explain why in an evaluation of German ToBI transcribers had some difficulty in distinguishing accent patterns transcribed there as H*, L+H* and L*+H (Grice et al., 1995: 1719). The preceding sections have shown that a considerable amount of detail about the alignment of F0 with segmental material is needed to distinguish H*+>L and L*+H, and in the case of the onglide, a categorical distinction is questionable.


To sum up, the prenuclear rises observed in the corpus of Braunschweig German did not appear to differ in any obvious way from nuclear rises. No auditorily distinct variants similar to those of H*+L (i.e. H*+>L and H*>) could be discerned. In F0, no obvious differences between nuclear and prenuclear L*+H were established either.

6 Phonological adjustments

This section will discuss the evidence in the corpus for phonological adjustment rules which account for the modifications applying to basic accents H*+L and L*+H in continuous speech. With respect to the corpus investigated, the discussion aims to be exhaustive. Note, however, that the present study was restricted to one particular speaking style, with a similar rate of delivery across subjects. Other adjustments additional to those postulated in the present section are likely to apply in other speaking styles. In the analysis of segmental phonetic structure, the assumption is that we cannot expect to find evidence of all the connected speech processes which have been found to apply generally in a language in all utterances produced in that language. For instance, in fast speech, we are likely to find more evidence of place assimilation than in slow, careful speech. Similarly, in intonation, it is unlikely that evidence of all possible pitch accent adjustments will emerge from the analysis of one particular type of text.


In his analysis of British English, Gussenhoven (1984) distinguishes between two types of phonological adjustments; ‘modifications’, and ‘linking rules’. Modifications  DELAY, HALF-COMPLETION, STYLISATION and RANGE are shown to affect nuclear accents; partial and total linking affects prenuclear accents. Briefly, in the present study, no evidence was found for DELAY, HALF-COMPLETION, or STYLISATION, but intuitively, they seem applicable to German. RANGE was suggested by Gussenhoven to be gradient, and was not considered here (only categorical adjustments are discussed).  Instead of RANGE, in the present study, DOWNSTEP is treated as a phonological adjustment rule. Including DOWNSTEP in the set of adjustment rules implies a departure from Gussenhoven’s view of modifications. In his (1984) study, the application of a modification changed the meaning of an intonation phrase. DELAY, for instance, changes the meaning of a pattern from ‘neutral’ to ‘highly significant’. DOWNSTEP does not result in comparable changes in meaning; instead DOWNSTEP affects the focus structure of an utterance (see, for instance Féry 1993: 157). From a purely structural point of view, however, there is no obvious reason why DOWNSTEP should not be treated as a phonological adjustment. A downstepped accent tends to sound equivalent to a non-downstepped accent when listened to in isolation, and looks similar in F0. However, it is defined by being lower in pitch and F0 than an immediately preceding accent than can be expected were the utterance characterised by declination, but not downstep (for declination, see, for instance, Cohen and ‘t Hart, 1967, and for different sources of downtrends in utterances see Pierrehumbert and Beckman, 1988).


Examples of downstep applied to H*+L are shown in Figure 23 below (the downstepped stressed syllable in !H*+L is shaded in dark grey). Auditorily, downstepped H*+L appeared to be equivalent to non-downstepped H*+L (positioned lower in the register) for all speakers but JN. In JN’s utterances, the high target did not appear above the following low target in the register, but at the same level
.

(a) Partial downstep

(b) Total downstep
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Figure 23
Auditory impressions of partial and total downstep. Note that the figure illustrates two possible realisation of an IP-final !H*+L. The immediately preceding H*+L accent from which the !H*+L  in the figure is downstepped is not shown.
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    ‘she can’t go shopping’
        ‘my name is Anna’

Figure 24
Partial and total downstep in German. JH and MM accented kommt in <Einkaufen>, the other speakers accented nicht.

The distinction between partial and total downstep shown in Figure 24 may have led the authors of the German version of ToBI to suggest an additional pitch accent H+L*. The distinction between !H*+L and H+L* would then reflect the difference between partial and total downstep. However, anticipating evidence presented in Chapter 6, the distinction between !H*+L and H+L* appears to be gradient rather than categorical. Therefore, in what follows no distinction between !H*+L and H+L* will be made. All downstepped falls will be transcribed as !H*+L.


A further modification which nuclear H*+L appeared to undergo was DELETION, similar to the deletion of a low trailing tone in totally linked H*> H*+L. Figure 25 below shows examples from speaker NF, who appeared to have a preference for this pattern and produced it frequently. Scattered examples from other speakers were found also.
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Figure 25
Two examples of nuclear DELETION.
Context

Orangenmarmelade
Sie füllte einen Korb mit ein paar reifen, gelben Bananen,  


einem Glas Orangenmarmelade, Margarine und [..]




‘She filled a basket with some ripe yellow bananas, a glass of 


orange marmalade, margarine and ...’

Lebensmittel

Ich packe ein paar Lebensmittel für sie ein, [..]




‘I will pack some food for her, and ...’

The patterns shown in Figure 25 look very similar to those shown for prenuclear H*> in section 3 of this chapter. Again, the peak is reached within the accented syllable, rather than after the accented syllable, as is the case for L*+H. An example of prenuclear H*> from one speaker is repeated below, for the purpose of comparison.
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Figure 26
Prenuclear L*+H.

Further evidence for a nuclear pattern very similar to that of prenuclear H*> is given in Figure 27(a) below, which shows F0 traces from a list of downstepped compounds (this figure does not show evidence from the corpus but is taken from data recorded for an experimental investigation of downstep presented Chapter 6). The patterns illustrated were produced in the same experiment. Figure 27(b) shows why the pattern in 27(a) can be assumed to be underlyingly H*+L (note also the total downstep of the last item in the list in 27a and the partial downstep in 27b)
. Both patterns were produced by all speakers throughout the course of the recordings
.



(a) Nuclear H*>
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���.���������d�d�����(þ��~�300�*��200��(þu���Hz��¡�À�´/dstR[newpath clippath pathbbox]def newpath
dstR 0 get dstR 1 get translate
dstR 2 get dstR 0 get sub 353.091 123.909 sub div
dstR 3 get dstR 1 get sub 341 405.5 sub div scale
123.909 neg 405.5 neg translate
%%BeginProcSet: FreeHand_header 3 0
/FHIODict 30 dict def
FHIODict begin
/bdf{bind def}bind def
/d{setdash}bdf
/h{closepath}bdf
/H{}bdf
/J{setlinecap}bdf
/j{setlinejoin}bdf
/M{setmiterlimit}bdf
/n{newpath}bdf
/N{newpath}bdf
/q{gsave}bdf
/Q{grestore}bdf
/w{setlinewidth}bdf
/u{}bdf
/U{}bdf
/sepdef{
dup where not
{
FreeHandSepDict
}
if
3 1 roll exch put
}bdf
/`
{false setoverprint
end %. FreeHandDict
/-save0- save def
pop pop pop pop pop
concat
userdict begin
/showpage {} def
0 setgray 0 setlinecap 1 setlinewidth
0 setlinejoin 10 setmiterlimit [] 0 setdash newpath
/languagelevel where {pop languagelevel 1 ne{false setstrokeadjust}if}if
} bdf
/~
{end
-save0- restore
FreeHandDict begin
}bdf
/FreeHandDict 191 dict def
FreeHandDict begin
/currentpacking where{pop true setpacking}if
/xdf{exch def}bdf
/ndf{1 index where{pop pop pop}{dup xcheck{bind}if def}ifelse}bdf
/min{2 copy gt{exch}if pop}bdf
/max{2 copy lt{exch}if pop}bdf
/isLino statusdict /product get (Lino) anchorsearch{pop pop true}{pop false}ifelse def
/dr{transform .25 sub round .25 add
exch .25 sub round .25 add exch itransform}bdf
/C{dr curveto}bdf
/L{dr lineto}bdf
/m{dr moveto}bdf
/printerRes
gsave
matrix defaultmatrix setmatrix
72 72 dtransform
abs exch abs
max
grestore
def
/maxsteps 256 def
/calcgraysteps {
currentscreen pop exch 
printerRes exch div exch
2 copy
sin mul round dup mul
3 1 roll
cos mul round dup mul
add 1 add
dup maxsteps gt {pop maxsteps} if
} bdf
/bottom -0 def
/delta -0 def
/frac -0 def
/left -0 def
/numsteps -0 def
/numsteps1 -0 def
/radius -0 def
/right -0 def
/top -0 def
/xt -0 def
/yt -0 def
/df currentflat def
/tempstr 1 string def
/clipflatness currentflat def
/inverted?
0 currenttransfer exec .5 ge def
/level2 
/languagelevel where {pop languagelevel 1 ne}{false}ifelse def
/colorexists
level2
{
statusdict/processcolors known
{statusdict/processcolors get exec}{1}ifelse
4 eq def
}
{systemdict/setcmykcolor known def}
ifelse
/tc1 [0 0 0 1] def
/tc2 [0 0 0 1] def
/fc [0 0 0 1] def
/sc [0 0 0 1] def
/concatprocs{
/packedarray where
{pop dup type /packedarraytype eq 2 index type /packedarraytype eq or}{false}ifelse
{
/proc2 exch cvlit def/proc1 exch cvlit def
proc1 aload pop proc2 aload pop
proc1 length proc2 length add packedarray cvx
}
{
/proc2 exch cvlit def/proc1 exch cvlit def
/newproc proc1 length proc2 length add array def
newproc 0 proc1 putinterval newproc proc1 length proc2 putinterval
newproc cvx
}ifelse
}bdf
/storerect{/top xdf/right xdf/bottom xdf/left xdf}bdf
/rectpath{newpath left bottom m left top L
right top L right bottom L closepath}bdf
/i{dup 0 eq
{pop df dup}
{dup} ifelse
/clipflatness xdf setflat
}bdf
version cvr 38.0 le
{/setrgbcolor{
currenttransfer exec 3 1 roll
currenttransfer exec 3 1 roll
currenttransfer exec 3 1 roll
setrgbcolor}bdf}if
/gettint{0 get}bdf
/puttint{0 exch put}bdf
/vms {/vmsv save def} bdf
/vmr {vmsv restore} bdf
/vmrs{vmsv restore /vmsv save def}bdf
/eomode{
{/filler /eofill load def /clipper /eoclip load def}
{/filler /fill load def /clipper /clip load def}
ifelse
}bdf
�¡�À�)/CD{/NF exch def{exch dup/FID ne 1 index/UniqueID ne and{exch NF 3 1 roll put}
{pop pop}ifelse}forall NF}bdf
/MN{1 index length/Len exch def
dup length Len add string dup
Len 4 -1 roll putinterval dup 0 4 -1 roll putinterval}bdf
/RC{4 -1 roll /ourvec xdf 256 string cvs(|______)anchorsearch
{1 index MN cvn/NewN exch def cvn
findfont dup maxlength dict CD dup/FontName NewN put dup
/Encoding ourvec put NewN exch definefont pop}{pop}ifelse}bdf
/RF{dup FontDirectory exch known{pop 3 -1 roll pop}{RC}ifelse}bdf
/FF{dup 256 string cvs(|______)exch MN cvn dup FontDirectory exch known
{exch pop findfont 3 -1 roll pop}{pop dup findfont dup maxlength dict CD dup dup
/Encoding exch /Encoding get 256 array copy 7 -1 roll {3 -1 roll dup 4 -2 roll put}forall put definefont}ifelse}bdf
userdict begin /BDFontDict 20 dict def end
BDFontDict begin
/bu{}def
/bn{}def
/setTxMode{av 70 ge{pop}if pop}def
/gm{m}def
/show{pop}def
/gr{pop}def
/fnt{pop pop pop}def
/fs{pop}def
/fz{pop}def
/lin{pop pop}def
end
/MacVec 256 array def
MacVec 0 /Helvetica findfont
/Encoding get 0 128 getinterval putinterval
MacVec 127 /DEL put MacVec 16#27 /quotesingle put MacVec 16#60 /grave put
/NUL/SOH/STX/ETX/EOT/ENQ/ACK/BEL/BS/HT/LF/VT/FF/CR/SO/SI
/DLE/DC1/DC2/DC3/DC4/NAK/SYN/ETB/CAN/EM/SUB/ESC/FS/GS/RS/US
MacVec 0 32 getinterval astore pop
/Adieresis/Aring/Ccedilla/Eacute/Ntilde/Odieresis/Udieresis/aacute
/agrave/acircumflex/adieresis/atilde/aring/ccedilla/eacute/egrave
/ecircumflex/edieresis/iacute/igrave/icircumflex/idieresis/ntilde/oacute
/ograve/ocircumflex/odieresis/otilde/uacute/ugrave/ucircumflex/udieresis
/dagger/degree/cent/sterling/section/bullet/paragraph/germandbls
/registered/copyright/trademark/acute/dieresis/notequal/AE/Oslash
/infinity/plusminus/lessequal/greaterequal/yen/mu/partialdiff/summation
/product/pi/integral/ordfeminine/ordmasculine/Omega/ae/oslash
/questiondown/exclamdown/logicalnot/radical/florin/approxequal/Delta/guillemotleft
/guillemotright/ellipsis/nbspace/Agrave/Atilde/Otilde/OE/oe
/endash/emdash/quotedblleft/quotedblright/quoteleft/quoteright/divide/lozenge
/ydieresis/Ydieresis/fraction/currency/guilsinglleft/guilsinglright/fi/fl
/daggerdbl/periodcentered/quotesinglbase/quotedblbase
/perthousand/Acircumflex/Ecircumflex/Aacute
/Edieresis/Egrave/Iacute/Icircumflex/Idieresis/Igrave/Oacute/Ocircumflex
/apple/Ograve/Uacute/Ucircumflex/Ugrave/dotlessi/circumflex/tilde
/macron/breve/dotaccent/ring/cedilla/hungarumlaut/ogonek/caron
MacVec 128 128 getinterval astore pop
/fps{
currentflat 
exch 
dup 0 le{pop 1}if
{
dup setflat 3 index stopped
{1.3 mul dup 3 index gt{pop setflat pop pop stop}if}
{exit}
ifelse
}loop
pop setflat pop pop
}bdf
/fp{100 currentflat fps}bdf
/clipper{clip}bdf
/W{/clipper load 100 clipflatness fps}bdf
end%. FreeHandDict
end%. FHIODict
%%EndProcSet
%%EndProlog
%%BeginSetup
FHIODict begin
FreeHandDict begin
��¡�À�_/onlyk{false}ndf
/ccmyk{dup 5 -1 roll sub 0 max exch}ndf
/setcmykcolor{1 exch sub ccmyk ccmyk ccmyk pop setrgbcolor}ndf
/setcmykcoloroverprint{4{dup -1 eq{pop 0}if 4 1 roll}repeat setcmykcolor}ndf
/findcmykcustomcolor{5 /packedarray where{pop packedarray}{array astore readonly}ifelse}ndf
/setcustomcolor{exch aload pop pop 4{4 index mul 4 1 roll}repeat setcmykcolor pop}ndf
/setseparationgray{1 exch sub dup dup dup setcmykcolor}ndf
/setoverprint{pop}ndf
/currentoverprint false ndf
/colorimage{pop pop
[5 -1 roll/exec cvx 6 -1 roll/exec cvx 7 -1 roll/exec cvx 8 -1 roll/exec cvx
/cmykbufs2gray cvx]cvx image}
%. version 47.1 on Linotronic of Postscript defines colorimage incorrectly (rgb model only)
version cvr 47.1 le isLino and{userdict begin bdf end}{ndf}ifelse
/customcolorimage{
colorexists
{
aload pop pop 4 array astore
setimagecmyk
currentcolortransfer
{ik mul ik sub 1 add}concatprocs 4 1 roll
{iy mul iy sub 1 add}concatprocs 4 1 roll
{im mul im sub 1 add}concatprocs 4 1 roll
{ic mul ic sub 1 add}concatprocs 4 1 roll
setcolortransfer
/magentabuf 0 string def
/yellowbuf 0 string def
/blackbuf 0 string def
{invbuf dup length magentabuf length ne
{dup length dup dup
/magentabuf exch string def
/yellowbuf exch string def
/blackbuf exch string def}if
dup magentabuf copy yellowbuf copy blackbuf copy pop}concatprocs
{magentabuf}{yellowbuf}{blackbuf}true 4 colorimage
}
{
pop image
}
ifelse
}ndf
/separationimage{image}ndf
/newcmykcustomcolor{6 /packedarray where{pop packedarray}{array astore readonly}ifelse}ndf
/inkoverprint false ndf
/setinkoverprint{pop}ndf
/overprintprocess{pop}ndf
/setspotcolor
{spots exch get 0 5 getinterval exch setcustomcolor}ndf
/currentcolortransfer{currenttransfer dup dup dup}ndf
/setcolortransfer{systemdict begin settransfer end pop pop pop}ndf
/getcmyk {
dup length 4 eq
{aload pop}
{aload pop spots exch get 0 4 getinterval aload pop 4
{4 index mul 4 1 roll}repeat 5 -1 roll pop} ifelse
}bdf
/setimagecmyk{
getcmyk/ik xdf /iy xdf /im xdf /ic xdf
}ndf
/autospread{pop}ndf
/fhsetspreadsize{pop}ndf
/fhsetspreadallow{pop}ndf
/strokeopf false def
/fillopf false def
/R{0 ne /strokeopf xdf}bdf
/O{0 ne /fillopf xdf}bdf
/filler{fill}bdf
/F{fc fhsetcolor fillopf setoverprint false autospread
gsave /filler load fp grestore false setoverprint}bdf
/f{closepath F}bdf
/S{sc fhsetcolor strokeopf setoverprint true autospread {stroke}fp false setoverprint}bdf
/s{closepath S}bdf
/B{fc fhsetcolor fillopf setoverprint gsave /filler load fp grestore
sc fhsetcolor strokeopf setoverprint true autospread {stroke}fp false setoverprint}bdf
/b{closepath B}bdf
/setcolorscreen where{pop}{/setcolorscreen{setscreen pop pop pop pop pop pop pop pop pop}bdf}ifelse
/fhsetcolor{dup length 4 eq
{aload overprintprocess setcmykcolor}
{aload 1 get spots exch get 5 get setinkoverprint setspotcolor}
ifelse
}ndf
/settextcolor{
dup fhsetcolor
textblackopf
{
dup length 4 eq
{onlyk{3 get 1.0 eq{true setinkoverprint}if}{pop}ifelse}
{pop}
ifelse
}
{pop}ifelse
}ndf
/ka{/fc xdf}bdf
/Ka{/sc xdf}bdf
/xa{/fc xdf} bdf
/Xa{/sc xdf} bdf
/bc2[0 0]def
/bc4[0 0 0 0]def
/absmax{2 copy abs exch abs gt{exch}if pop}bdf
/calcstep
{ {calcgraysteps}{maxsteps}ifelse
tc1 length 4 eq
{
0 1 3
{tc1 1 index get
tc2 3 -1 roll get
sub
}for
absmax absmax absmax
}
{
bc2 tc1 1 get 1 exch put
tc1 gettint tc2 gettint
sub abs
}
ifelse
mul abs round dup 0 eq{pop 1}if 
dup /numsteps xdf 1 sub dup 0 eq{pop 1}if /numsteps1 xdf
}bdf
/cblend{
tc1 length 4 eq
{
0 1 3
{bc4 exch
tc1 1 index get
tc2 2 index get
1 index sub
frac mul add put
}for bc4
}
{
bc2
tc1 gettint
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       Einhorn, Einfall, einsam, einmal, Einzahl.



(b) Nuclear H*+>L
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   Mondbahn, Mondlicht, mondhell, Mondschein, Mondstein. 

Figure 27
More evidence of nuclear pattern similar to prenuclear H*>.
In sum, in Braunschweig German, we find very similar prenuclear and nuclear patterns which can be accounted for as underlyingly H*+L with DELETION of the L. This finding may be accounted for by maintaining the distinction between prenuclear linking rules and nuclear modifications and stating that total linking and DELETION happen to have the same effect. Alternatively, one might dispense with the distinction between linking rules and modifications and postulate one unified set of phonological adjustment rules which may, at least in principle, apply to any accent, regardless of that accent’s position in the intonation phrase. In the present study, the second option was preferred. Instead of positing two different mechanisms to account for patterns which do not appear to differ in auditory impression, F0 alignment or, intuitively, meaning, DELETION was assumed to apply potentially to prenuclear and nuclear accents. Considering that nuclear and prenuclear H*+L can be auditorily equivalent, this appeared to be a defensible solution.


Finally, note that nuclear H*> appeared IP-finally in the corpus but not utterance-finally, and that all intonation phrases ending in H*> appeared to be in some way dependent on preceding and following intonation phrases within the utterance (see chapter 2, section 2.3 for dependencies between intonation phrases). This may suggest that the application of DELETION is in some way constrained by discourse structure. Prenuclear deletion appears to tie together more closely the accents in an intonation phrase (this is why a linking rule has been proposed to account for this pattern), while nuclear DELETION might tie together intonation phrases (i.e. H*> might signal to a hearer that a section of utterance has ended but that the information contained in this section is in some way dependent on that given in the following section). 


Dispensing with the distinction between linking rules and modifications requires the pattern transcribed as H*+>L to be reanalysed, as Gussenhoven’s (1984) notion of ‘partial linking’ is no longer available. Here, the trailing L appears not on the postaccentual syllable, as in H*+L, but on a syllable further to the right. In Féry (1993) who follows Gussenhoven (1984) this pattern is accounted for as partially linked H*+L H*+L. In the present study, a phonological adjustment DISPLACEMENT is proposed to account for H*+>L. In English, this adjustment appears to apply to prenuclear accents only.


To conclude, instead of adopting Gussenhoven’s distinction between linking rules and modifications, in the present study, a unified set of phonological adjustments is proposed which can potentially apply to all pitch accents in an utterance
. Constraints on the application of adjustments are assumed to be language specific. Such constraints can be stated felicitously if we assume that tunes have an internal structure such as one posited in the British School; that is, if we accept that tunes are divided into elements such as the prehead, the head and the nucleus (see Ladd, 1996:211 for a combination of the intonational phrase in the AM framework and a syntagmatic tune structure). For instance, the corpus evidence presented in this chapter suggests that in German, adjustments apply to prenuclear accents more frequently than to nuclear accents. Considering the semantic contribution nuclear accents are assumed to make to a phrase in and German and English (see Gussenhoven, 1984 for English), this is not surprising, and the observation may be taken to correspond to the commonly observed differences between nuclear and prenuclear accents in other languages.

7 Intonation phrase boundary specifications.

This section will discuss the evidence in the German corpus for tonal specification of intonation phrase boundaries. The discussion will be restricted to IP-final boundary tones; the question of IP-initial preaccentual pitch exceeds the scope of this study
. 
Generally, in the corpus of Northern Standard German, upward pitch movement was observed on some IP-final unstressed syllables, but equivalent downward pitch movement was absent. This observation would appear to confirm findings by Wunderlich (1988), and Féry (1993). Secondly, the data showed that boundaries following L*+H, H*+L and H*> may remain level after the target for the trailing tone has been realised. Boundaries labelled ‘level’ were in the majority; upward pitch movement characterised only 78 out of 917 IP boundaries (5 speakers), no other boundaries appeared to require a tonal specification different from that of the immediately preceding tone. The boundaries exhibiting a rise in pitch were labelled as H% and boundaries which did not exhibit pitch movement were labelled as 0%. 0% was used rather than the boundary conventions used by systems following the Beckman-Pierrehumbert approach on the assumption that in a first analysis of a specific variety of a language, the labelling should reflect, as closely as possible, actual observations of pitch and F0. In German ToBI, for instance, a ‘high level’ boundary following L*+H is transcribed as H-L%, but this implies the application of an upstep rule which raises the L% to the level of the H-. However, clearly, such a rule cannot be postulated a priori, but only after the analysis of the data has shown the need for it.


F0 traces illustrating IP boundaries with and without F0 movement are shown in Figure 28 below. The left panel shows the final section of intonation phrases with a nuclear pitch accent H*+L; the right panel shows the final section of phrases with a nuclear pitch accent L*+H. 


The boundaries following H*+L shown in Figure 28 (a) will be discussed first. 30 (a) shows a set of vocative tag constructions labelled as H*+L 0% 0%
. The first IP ends after hören kann (‘to hear you with’), and the second after the tag meine Kleine (‘my dear’). The last pitch accent in the phrase is associated with hören, and after the fall in F0 following the peak, the IP exhibits no further F0 movement. The following tag remains low and level, and again, no movement delimits its right edge. Auditorily, the pitch level at the end of each IP did not seem to differ from that of the lowest point of the preceding fall in F0. The traces shown in Figure 28(a) can be taken as representative for all ‘low’ boundaries in the German corpus. Figure 28(b) shows F0 traces of intonation phrases with a nuclear pitch accent L*+H. The boundaries of these phrases either rose above the F0 value of the trailing H or remained at the same level. Auditorily, JH, JN and SV’s realisations contained a double step-up in pitch, but MM and NF’s realisations did not.


One ‘fall-rise’ was found in the corpus, and is shown in Figure 29 (speaker MM). 

(a) Boundary specifications after H*+L
       (b) Boundary specifications after L*+H
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Figure 28
F0 traces of ‘high rising’ (JN, SV) and ‘high level’ IP boundaries (NF). 
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Figure 29
H*+L H% contrasted with H*> 0% and L*+H 0%.

The fall-rise in Figure 29 is contrasted with an example of H*> followed by a level boundary and one of L*+H followed by a level boundary (the distinction between nuclear rise-plateaux represented as H*> 0% and L*+H 0% is discussed in the following section). Figures 30 and 31 illustrate all types of IP boundaries found in the corpus.


The findings will be discussed using the schematic auditory impressions given in Table 1. The table on the left summarises the observed boundaries and the one on the right the boundaries which might have been observed but of which there appeared to be no evidence. Boundaries following H*+L are shown in the first row, and those following L*+H in the second. Boundaries which exhibit the same pitch level as the lowest point of the preceding falls are referred to as ‘level’ and those associated with change upwards as ‘high’.


Observed boundaries


* Boundaries


‘level’
‘high’

‘low’

H*+L
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L*+H
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Table 1
Schematic auditory impression of nuclear pitch accent - IP boundary configurations observed in the corpus.
Table 1 shows that falls and rises may either continue level, or may rise again. Falls do not, however, appear to fall further; and rises do not continue level and fall again at the phrase boundary. Similar observations appear to hold for American English also and are stated somewhat less explicitly in Pierrehumbert (1980). Note, however, that Table 1 claims to apply to American English and Northern Standard German only. Northern Irish English, for instance, exhibits the pattern shown under L*+H - ‘low’ (see also Cruttenden, 1986: 139). Figure 30 below shows an example from Lowry (1997). The accent on northern, which may be represented as L*+H is followed by a sharp fall on line in the absence of a stressed syllable.
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Figure 30
A fall at an IP boundary following L*+H in Northern Irish English.

The asymmetry in the high and low boundary specifications may be accounted for in more than one way. On the one hand, one might relegate the asymmetry into the area of phonetic realisation. This is the approach taken in systems following Pierrehumbert’s (1980) approach. There, high rising boundaries following L*+H are accounted for as L*+H H-H%. The plateau which often appears between the trailing H and H% is accounted for by a spreading rule, which states that a tone spreads when the next tone is equal or higher. Thus, H- spreads before H%. High level boundaries following L*+H are accounted for as L*+H H-L%; here, an upstep rule raises the L% to the level of the preceding H-. Low level boundaries following H*+L are accounted for as H*L-L%
. L- does not spread because L% is taken to be lower, and accounts for the gradual drop in F0 which may follow the last accent in the phrase.


Alternatively, one may take the apparent boundary asymmetry to reflect a difference in phonological specification, and this is the approach taken, more or less explicitly, by Gussenhoven (1984), and Lindsey (1985) in their accounts of English and by Wunderlich (1988) and Féry (1993) in their accounts of German. In the present study, this second option was preferred. The relatively small proportion of boundaries in the corpus which appeared to require an independent specification suggests strongly that it may be more economical for transcribers to consider labelling with tones only those IP boundaries which differ tonally from the preceding specification. However, the observation also raises the more fundamental question of whether every intonation phrase boundary requires a tonal specification. 


Table 2 below contrasts transcriptions in systems following Pierrehumbert (1980) (left) with the alternative transcriptions proposed in this study (right)
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Table 2
Transcriptions following Pierrehumbert (1980) are shown on the left and the alternative transcription proposed in the present study are shown on the right.
Table 2 shows that in Pierrehumbert’s approach, the H*+L-level configuration is transcribed as H* L-L%. The apparent mirror-image ‘L*+H-level’, however, is not accounted for by the ‘mirror-image’ in the transcription (L*H-H%) but as L*+H H-L%. What comes closest to a mirror image of H*L-L% in the transcription (L*+H H-H%) accounts for the rise-high configuration (the falling-rising pattern H*L-H% is relatively uncontroversial and will not be discussed further).


The Pierrehumbert transcription appears to have some disadvantages. Firstly, the transcription does not reflect the apparent ‘mirror-image’ relationship between the fall-level and the rise-level. Instead, fall-level and rise-level are grouped together by virtue of the final L%. This appears to imply that the high boundary following the rise in the rise-level is underlyingly low, an assumption which requires some justification which does not appear to be given. Secondly, the transcription of the rise-high pattern comes closest to mirroring that of the fall-level, but the shapes do not mirror each other. Finally, this particular way of accounting for the asymmetrical realisation of boundaries in General American and Southern Standard British English appears to be somewhat inflexible when it comes to transcribing other varieties of English which exhibit intonational patterns not included in the set discussed here. As mentioned above, in Northern Irish English, a rise-plateau-slump pattern has been observed which sounds similar to the pattern illustrated under ‘rise-low’ in Table 1. In this pattern, a rising pitch accent is followed by a level stretch which then exhibits a downwards movement at the phrase boundary. This pattern appears to correspond to Pierrehumbert’s transcription L*+H H-L%, as long as one assumes that the upstep rule is not applicable in Northern Irish English. However, if this pattern were transcribed as such, then the transcription would no longer reflect the cross-varietal difference (see also Ladd, 1996: 146 for Glasgow English, which has IP boundary options which are similar to those observed in Northern Irish English).


The alternative account proposed in this study is illustrated in Table 2 on the right. Boundaries are assumed to be tonally specified only if they introduce a ‘new’ tonal target, that is, one which is different from the one specified by the tone which immediately precedes the boundary. Tonally unspecified boundaries are transcribed as ‘0%’ and receive their realisation targets from the last specified tone in the IP. Rising boundaries, on the other hand, are proposed to be tonally specified, with H% to be implemented as a pitch level relatively higher than the one which immediately precedes, whether high or low. 


The advantages of the system proposed here appear to be that it (a) reflects the ‘mirror-image’ relationship between fall-levels and rise-levels, (b) does not suggest that the rise-high is the mirror-image of the fall-level, and (c) does not suggest that rise-levels have underlying low boundary tones. Also, the Northern Irish rise-plateau-slump pattern may now be accounted for as L*+H L%, that is, as the mirror image of H*+L H%. 


More generally, the evidence may be interpreted to suggest that boundary tones are language and dialect-specific. Northern Irish English may have only L% whereas Southern Standard British English has only H%. Other dialects or languages may not be characterised by any tonally specified boundaries at all, or they may exhibit some combination of the three types suggested here. In other words, just like the inventory of pitch accents which has been shown to vary across languages, the inventory of boundary specifications is proposed to be language and dialect-specific.


In summary, the evidence from the corpus suggests that in Northern Standard German, an intonation phrase may either be associated with a high boundary tone, or not be tonally marked. High boundary tones are transcribed as H% and tonally unspecified boundaries as 0%. ‘0%’ transcribes the end of the intonation phrase and specifies an insertion point for a second phonetic target of the immediately preceding tone. Figure 31 illustrates the choices speakers are assumed to have following the nuclear accent.
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Figure 31
Nuclear accent - boundary options at the underlying level of tonal structure.

8 A problem - nuclear and prenuclear rise-plateaux

This chapter will conclude with the discussion of a specific problem in the analysis of German; that of ‘rise-plateaux’. In Northern Standard German, two distinct types of rise-plateau appear to exist, one involving an underlyingly falling and the other involving an underlyingly rising accent, but the exact auditory and acoustic characteristics distinguishing the two types are not as easy to determine as the characteristics of some other contrasts. The problem was raised previously by Féry as one involving two different types of ‘hat patterns’ and claimed to involve neutralisation. The patterns were said to differ in phonological structure but to have, by coincidence, the same form (see section 2.2.3.4 in Chapter 1 for a summary of Féry’s analysis). The corpus analysis carried out for the purposes of the present study suggested (a) that the problem is not restricted to prenuclear position and (b) that despite the similarity of the two patterns, they can be distinguished on auditory and acoustic grounds. 


Figure 32 illustrates examples of nuclear rise-plateaux from the corpus. Excluding MM’s realisation of Orangenmarmelade, the F0 patterns in Figure 32 look very similar. However, they did not sound the same (although careful listening was required to establish this). As the transcriptions show, NF’s rise-plateaux appeared to be variants of H*+L with DELETION, whereas all other rise-plateaux were L*+H with a following unspecified IP boundary. In examples transcribed as L*+H 0%, an upstep in pitch could be discerned between the stressed syllable and the following unstressed syllable. In the examples transcribed as H*> 0%, no such upstep was observed. 

Context

Orangenmarmelade 
Sie füllte einen Korb mit ein paar reifen, gelben Bananen, 



einem Glas Orangenmarmelade, Margarine, und ein paar 



Vollkornsemmeln.




‘She filled a bag with some ripe, yellow bananas, a jar 



of Orange marmalade, margarine and some wholemeal 



rolls’

Lebensmittel

Ich packe ein paar Lebensmittel für sie ein und ich möchte, 


daß Du sie ihr bringst.




‘I’m packing up some food and I’d like you to take it to her’
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Figure 32
Rise-plateaux in the corpus.
In fundamental frequency, the characteristics distinguishing the two rise-plateaux are similar to the distinguishing features of rises and falls discussed in previous sections of this chapter. The H*> 0% rise-plateau is realised as a rise on the stressed syllable with the peak of the rise aligned at its right edge. The following F0 trace is level or slumps slightly. In L*+H 0%, F0 rises beyond the stressed syllable. 


Further criteria distinguishing the two types emerge from the intonational context in which a rise-plateau is found. In isolation, the the distinction between the two types of plateau may not be as obvious as the distinction between H*+L and H*>, for instance, but when a list of either of the two types of rise-plateaux is produced, the distinction is very clear. First of all, the H*> 0% rise-plateau is downstepped (see Figure 27a in the present Chapter), but the L*+H 0% rise-plateau is not (generally, downstep of low tones has not been observed in German or English, and the assumption is that only high tones can step down). Accordingly, NF’s realisation of <Orangenmarmelade> was followed by downstepped accents on the following two listed items (Margarine und Vollkornsemmeln), but JH, JN and SV’s realisations were not. In MM’s realisation, the following accent was also H*+L, and the final accent on Vollkornsemmeln was downstepped. Figure 33 below shows the difference schematically; a sequence of H*> 0% IPs is illustrated in (a) on the left, and a sequence of L*+H 0% IPs is in (b) on the right.

(a)





(b)
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Figure 33
Schematic illustration of the difference between two types of rise-plateaux in sequence.

In summary, the two types of rise-plateaux can be distinguished by a set of auditory and acoustic IP internal and IP-external criteria. Internal criteria involve (a) the presence or absence of an upstep in pitch between the stressed syllable and the following unstressed syllable, and (b) the alignment of the rise in F0 with the stressed syllable. An external criterion is downstep; H*> steps down, but L*+H> does not. The two types of hat patterns (i.e. patterns involving prenuclear rise-plateaux) observed by Féry (1993) were observed in the corpus analysed in this study also, and the account given for nuclear rise-plateaux above applies to them also.

9 Summary

This chapter has discussed the auditory and acoustic intonation patterns observed in a corpus of Northern Standard German read speech. The patterns were accounted for with two basic pitch accents H*+L and L*+H, a set of categorical phonological adjustment rules (DOWNSTEP, DISPLACEMENT and DELETION) and an optional IP boundary tone H%. The adjustment rules proposed differ from those postulated in Gussenhoven (1984) in that Gussenhoven’s distinction between prenuclear linking rules and nuclear modifications is no longer maintained. The proposed treatment of intonation phrase boundaries differs from that posited in systems following the Beckman-Pierrehumbert system in that IP boundary specifications are assumed to be language-and dialect specific. In particular, Northern Standard German is not assumed to have a low boundary tone.


In the acoustic realisation of H*+L, a range of apparently gradient variation effects were observed. These appeared to be the following:

(1) The rise in F0 on the stressed syllable

In H*+L, the rise in F0 on the stressed syllable appeared to range from ‘rising’ to ‘level’, but although an auditory distinction could be made at the extreme ends of the continuum, the overall auditory impression of H*+L involved a fall in pitch .

(2) The location of a downstepped F0 peak in the register

In IP-final downstepped H*+L, the location of the F0 peak ranged from a level above that of the final low to that of the final low. Again, at the extreme ends of the continuum, this distinction could be heard, but in many cases, a categorical distinction could not be made.

(3) The F0 excursion of the fall following the peak. 

A less marked fall in F0 was observed in H*+L on syllables with a smaller proportion of sonorants than on syllables with a relatively large proportion of sonorants. Again, this did not affect the overall auditory impression of H*+L as a fall in pitch. Even in cases where the fundamental frequency on the stressed syllable was virtually level, the accent appeared to be realised as a fall in pitch
.

Figure 34 below summarises the phonological modelling of HL. 
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Figure 34
Categorical phonological adjustments of H*+L.

Three linguistic levels of representation are shown (phonetic, surface phonological and underlying phonological) and F0 traces are shown for illustrative purposes. The phonological level of representation models an underlying level of phonological structure and a phonological surface level derived via adjustment rules. In effect, the phonological surface level corresponds to the transcription system used in the corpus analysis. The phonetic level of representation models the auditory impression. Figure 34 postulates an underlying phonological category H*+L. H*+L may either be unmodified (as under NONE), and in this case, underlying and surface phonological structure are identical. Alternatively H*+L may be modified by DOWNSTEP, which lowers H*+L relative to a preceding accent, DISPLACEMENT, which moves the trailing L beyond the postaccentual syllable (how far this L may be moved requires further experimental investigation), and DELETION, which removes the trailing L altogether. At the phonetic level, unmodified and downstepped H*+L and H*+L with DISPLACEMENT involve falling pitch, but H*> does not. Here, the pitch following the accented syllable remains level. The rise in pitch on the stressed syllable, however, is equivalent to that observed in the other variants of H*+L.


Figures 35-37 below illustrate the acoustic variation effects observed. These effects are assumed to be gradient and do not form part of the phonological structure, although, at the extreme ends of the continuum they form, acoustic variation effects may be perceptible. The first phonetic variation effect which will be postulated is ‘Expansion’. Expansion affects the excursion of the rise in F0 on the stressed syllable.
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Figure 35
Expansion: gradient acoustic variation. Note that the auditory impressions show the extreme endpoints of a continuum between falling accents with rising and level onglides.
The acoustic variation effect summarised in Figure 36 below relates to the distinction between partial and total downstep (see section 6 of this chapter). This effect will be referred to as ‘Final peak lowering’. In IP-final downstepped accents, the location of the F0 peak appeared to be located either above the level of the final low or at the same level. Again, the distinction appeared to be gradient. 
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Figure 36
Final accent lowering: gradient acoustic variation. Again, the auditory impressions show the extreme endpoints of a continuum between partial and total downstep. The dotted line indicates the location of the immediately preceding F0 peak.

Figure 37, finally, shows the acoustic variation effect referred to as truncation in section 2.3 of this chapter. Note that unlike expansion, which did not appear to be linked reliably to the availability of sonorant segmental material, truncation is conditioned by segmental structure. If sonorant segmental material is scarce, truncation will apply. Conversely, if a considerable proportion of sonorant segments is available, a fall in F0 will surface.
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Figure 37
Truncation: gradient acoustic variation. The contrast between the long and the short grey boxes on the right represents the difference between syllables containing relatively larger and smaller amounts of sonorants.

Figure 37 shows (a) the difference in shape and alignment of F0 in non-final and final position and (b) that the fall in F0 following the peak does not run its full course when the syllable contains only a small proportion of sonorants. Note, however, that the auditory impression of a truncated fall in F0 is nevertheless that of a falling accent. This discrepancy between auditory impression and acoustic realisation may be taken to support the separation of acoustic and phonetic levels of representation discussed in Chapter 2 (see Nolan, 1990 for a discussion of the concept of a ‘phonetic level of representation’). Acoustically, a truncated fall looks completely different from a non-truncated fall, but both sound like falls. If one assumed that the phonetic level of representation was identical to the acoustic level, then a difference in auditory impression should be observed when truncation has applied. However, native speakers hear both as falling. Non-native speakers, on the other hand, when informally asked whether they hear truncated falls as falls, tend to be less sure than native speakers. Apparently, the phonetic level of intonational representation is not necessarily accessible to non-native speakers.


The discussion will now move on to the modelling of L*+H. In the corpus data, L*+H did not appeared to be affected by phonological adjustments. Figure 38 below models the evidence.
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Figure 38
Modelling of L*+H. The auditory impression illustrated at the phonetic level is one example of the four options illustrated in Figure 18, section 4.1.


No obvious acoustic variation effects applying to L*+H were observed. However, auditorily and acoustically, the details of the realisation of L*+H appeared to be less stable than those of H*+L. Auditorily, the shared characteristic of all realisations of L*+H appeared to be that pitch on the postaccentual syllable appeared to be higher. Acoustically, the peak of the rise in F0 was always reached in the postaccentual syllable rather than on the stressed syllable.


To summarise, the present chapter has given an account of the intonation patterns observed in a corpus of Northern Standard German. The evidence was discussed at four levels of linguistic representation; (1) the underlying phonological level, (2) the surface phonological level, (3) the acoustic representation (F0) and (4) the phonetic level (auditory impression). At the underlying level of phonological structure, two basic pitch accents H*+L and L*+H, and an optional IP boundary tone H% were postulated. At the surface level of phonological structure, where basic accents are combined into the intonation patterns characterising continuous speech, changes in the structure of the basic accents were accounted for by the categorical phonological adjustment rules DOWNSTEP, DISPLACEMENT and DELETION. In the acoustic implementation of the surface phonological patterns, three gradient effects were observed in F0. Two of these, referred to in the present chapter as expansion and final peak lowering, are accounted for as categorical changes in other autosegmental-metrical analyses of German. In the present study, they are not assumed to be represented in the phonology. Expansion applies to the realisation of H*+L; here, gradient variability was observed in the rise in F0 on the stressed syllable. German ToBI accounts for this effect by positing a categorical difference between a smaller rise transcribed as H* L-L% and a larger rise transcribed as L+H* L-L%. The findings of the present chapter, however, would appear to call this distinction into question. Gradient final peak lowering was observed in IP-final downstepped F0 peaks. Again, in German ToBI, two categorically different intonational categories, that is, !H*+L and H+L*, are postulated, but in the present study, this distinction is questioned
 (see also Chapter 6). Thirdly, truncation was observed in the F0 excursion of the fall following the peak (see Chapter 5 for a discussion of whether truncation is best accounted for as phonetic or as phonological). Truncation appeared to be conditioned by the proportion of sonorant material the pitch accent is realised on, and was hypothesised to be gradient also. None of the previous autosegmental-metrical analyses of German have commented on this effect.


The following chapter will compare the evidence from Northern Standard German with parallel evidence from Southern British English. The comparison will involve the four levels of linguistic representation discussed in this chapter, that is, an underlying and a surface phonological level, the acoustic level and the auditory phonetic level.

�	The phonetic transcriptions use the inventory proposed by the International Phonetic Alphabet. In Braunschweig German, Zähne is produced as /tse:n´/ and not as /tsE:n´/ as tends to be the case for southern speakers.


�	An alternative explanation for the difference in peak alignment observed in Uhmann’s data and the data presented here may be that Uhmann’s syllable division of the name Xenja should be /kse: . nja/ rather than /kse:n . ja/. However, native German speakers are likely to judge the syllable division in Xenja to be /kse:n . ja/ rather than /kse: . nja/ because nja is not normally a permitted syllable in German (there is only a very small number of loan words which begin with the syllable nja).


�	The differences in peak height which can be observed in Figure 4 across different tokens produced by the same speaker are contextually determined.


�	English, by contrast, has been described as a compressing language (Ladd, 1996). In compressing languages, the rate of F0 change increases on syllables with a small proportion of sonorants, so that the complete pattern can be accommodated in the relatively shorter time available (see also chapter 5 of the present study). 


� 	In Bett, the initial voiced plosive could not be separated from the vowel. Note that Bett exhibits a peak in F0 similar to Wolf in Figure 8, but both the onglide and the very small fall take place on the vowel. 


� 	The boxes labelled ‘variant’ contained downstepped realisations of H*+L whose shape in F0 differs from non-downstepped realisations. Nevertheless, these were H*+L, so the point about coordination structures being produced with equivalent intonational choices is not invalidated.


�	In other words, a relationship of auditory phonetic equivalence appears to hold between truncated and non-truncated H*+L.


�	Rietveld and Gussenhoven (1995) also give evidence of an effect of the length of the sonorant rhyme on the alignment of the high target. In rhymes consisting of a vowel plus a following nasal, the high target was aligned further to the right than in rhymes consisting of a vowel and a following plosive.


�	JN’s totally downstepped H*+L was not an isolated occurrence; examples of total downstep were found throughout the corpus and were produced by all speakers.


� 	The succession of fully realised H*+>L accents tended to be produced at the beginning of the recording session and the versions resembling prenuclear H*> towards the end. This may suggest that DELETION is a connected speech process which is more likely to happen in casual speech.


�	The patterns shown in Figure 28(a) were realised as a gliding rise on the stressed syllable followed by level pitch on the following syllable. Those in Figure 28(b) were heard as a rising glide on the stressed syllable followed by a fall in pitch on the following syllable.


�	Generally, phonological adjustments are taken to reflect the numerous functions of intonation in speech. Some adjustments affect focus structure (e.g. DOWNSTEP), others affect meaning (DELAY), some reflect intonational connected speech processes (DISPLACEMENT, DELETION) and others relate to discourse structure (e.g. nucler DELETION in German). However, these suggestions are preliminary, and more work on the details of this proposal is needed.


�	More evidence is required for criteria which would allow us to decide whether IP-initialSuch constraints can be stated felicitously if we assume that tunes have an internal structure such as one posited in the British School; that is, if we accept that tunes are divided into elements such as the prehead, the head and the nucleus (see Ladd, 1996:211 for a combination of the intonational phrase in the AM framework and a syntagmatic tune structure). preaccentual pitch should be left unspecified, accounted for by a leading tone, or by a boundary tone, or by a mixture of all of these. For a study of IP-initial high preaccentual pitch in Dutch, see Grabe et al. (1997).


� 	For intonational tags see, for instance,  Ladd, 1986 and Gussenhoven 1990.


�	The slump in F0 following the accented syllable in NF’s realisation of Orangenmarmelade may be attributed to declination.


� 	F0 tends to drop gradually following H*L- in Pierrehumbert’s examples, and gradually declining postnuclear stretches were found in the present corpus also.


�	Note that a distinction between a ‘falling’ and a ‘level’ accent is made in German (H*+L vs. H*> in the present study). In H*>, no fall in pitch is heard.


�	Note that neither Uhmann (1991) nor Féry (1993) postulate a categorical difference between L*+H L-L% and H*L-L% or !H*+L and H+L*. 
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