German and English

Northern Standard German and Southern

Standard British English
Chapter 4

1 Introduction

This chapter compares the evidence from Northern Standard German presented in Chapter 3 with comparable evidence from Southern Standard British English. The comparison will follow the structure of the Chapter 3, that is, nuclear falls will be discussed first, followed by prenuclear falls, nuclear rises and prenuclear rises. Again, evidence will be presented separately for non-final and final H*+L. Then, the cross-linguistic evidence for phonological adjustments will be presented, followed by a comparison of intonation phrase boundary specifications. Generally, cross-linguistic differences will be discussed in detail, but similarities will be touched upon only briefly.

2 Comparison

2.1 Nuclear H*+L

2.1.1 Non-final position

The auditory realisations of English and German H*+L appear to be very similar. If at all different, German H*+L involves a more clearly defined step-down in pitch than English H*+L, which is more glide-like. Also, German H*+L seemed to sound more often like a rise-fall than English H*+L. However, these comments are tentative.


In German H*+L, a wide range of possible onglides were observed, that is, in some cases, the stressed syllable was realised with rising pitch, at other times, with level pitch or it was intermediate between rising and level. The same observation applied to the English data, and again, some of the onglides appeared to be auditorily distinct, but others were intermediate. In fundamental frequency, English, H*+L in non-final position tended to be realised as rise-fall, and the extent of the rise was variable. Again, no obvious cross-linguistic differences appeared to apply. Fundamental frequency examples of English H*+L are shown in Figure 1 below. 



  Hz
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Figure 1
Nuclear H*+L in English.
Context

Ears

What big ears you have!

teeth

What big teeth you have!

bedroom
Over here, in the bedroom.

flowers
Maybe you’d like to take your Grandma some flowers.

An absence of cross-linguistic differences in nuclear falls is reflected also in the pitch accent inventories of English and German ToBI. However, in both ToBIs, a categorical distinction is made between a nuclear fall with a rising onglide (L+H* L-L%) and one with a level onglide (H*L-L%)
. Yet, the evidence presented for German in the previous chapter of this study did not support a categorical distinction between L+H*L-L% and H*L-L%. The evidence for a categorical distinction between L+H* L-L% and H*L-L% in English appeared to be questionable also.


Figure 2 below shows a tentative separation of onglides into tokens of H*+L realised with a level onglide and those realised with a rising onglide.



Rising onglides

  
            Level onglides
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   Ears 
  teeth
    bedroom   flowers
        Ears      teeth      bedroom   flowers

Figure 2
Tentative classification of nuclear H*+L in English into realisations with rising and level onglides.
Again, the separation was, at times, difficult to make and required repeated comparisons. A reliable correlation between auditory impressions of onglides and their realisations in F0 appears to be doubtful also, compare, for instance, the realisations in F0 of the auditorily level onglides on bedroom with the auditorily rising onglides on flowers.


Also, Figure 2 shows that the distinction was apparently not made on examples <teeth> and <bedroom>, where the stressed syllable contained a majority of non-sonorant segments. An absence of the distinction on syllables with little sonorant material was noted in German. In the German data, the distinction appeared to be made only when syllables contained a relatively large proportion of sonorant segments. In the English example <ears> in Figure 2, however, where the stressed syllables contained a majority of sonorants, the distinction was not made either. In <ears>, all accents were realised with a rising onglide. The only word where a distinction was made was <flowers>.


Figure 2 might be interpreted to suggest (a) that in English, the distinction is more closely linked to the segmental structure of the stressed syllable (i.e. when there is more scope for voicing, the onglide rises and when there is little, it is level) or (b) that the distinction is more closely linked to context. Some contexts condition a rising onset and others condition a level onset. However, neither interpretation is likely to be wholly appropriate. The first claim is contradicted by the example <flowers>. Here, the distinction is made, although the stressed syllable contains a relatively large proportion of sonorants. This suggests that the distinction between rising and level onglides is unlikely to be more strongly linked to segmental structure than in German. The claim that the distinction might be conditioned by context is also contradicted by the example <flowers> and further evidence illustrated in Figure 3 below. In the experimental materials, the word flowers happened to appear twice, in two different contexts (given below the figure). In both contexts, both versions of onglide were produced. Also, different speakers used both versions or either version. 
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Figure 3
<Flowers> produced with a rising and a level onglide in two different contexts.
Thus, the corpus data analysed in the present study suggest that the distinction between realisations of H*+L with rising and level onglides is gradient, both in Northern Standard German, and in Southern Standard British English. Accordingly, both will be represented as H*+L.

2.1.1.1 Peak alignment

English and German H*+L did not appear to differ with respect to their overall shape in F0 or the types of onglide observed. In one other respect, however, the languages did differ. In Northern Standard German, the peak of the rise in F0 appeared to be invariably aligned at the right edge of the stressed syllable, but in English, the peak was reached earlier, that is, within the stressed syllable rather than at its right edge (see Figure 1). 


Figure 4 below provides comparative evidence. The <flowers>/<Morgen> comparison on the left shows that in the English example <flowers>, the F0 peak is aligned earlier than in the German example <Morgen>, and that the fall in the English example begins within the stressed syllable rather than following it. The comparison on the right shows that the distinction is not observed when the stressed syllable contains little voiced segmental material.


  English
      German

           English
      German
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Figure 4
Peak alignment in English and German.
Note, however, that the examples shown in Figure 4 were not produced in identical contexts across languages. Thus, one might argue that the observed differences in peak alignment are in some way related to the different contexts in which the tokens were produced. Figure 5 below, however, shows that the context is not likely to be responsible. The examples shown were produced in identical contexts, and again, the difference in peak alignment can be observed.


  English
      German

                  English
           German
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        What big ears you have.


 My name is Anna.

   Was für große Ohren Du hast.

          Mein Name ist Anna.
Figure 5
Peak comparison in identical contexts across languages.
Figure 6 illustrates the alignment of F0 peaks on stressed syllables with a voiced coda. It shows that in English H*+L, the fall begins either within the coda or before the voiced coda. In German, on the other hand, the fall only ever begins after the end of the syllable rhyme.



    English




German
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Stranger
Grandma

     gelben Pflaumen        wo wohnt [..]

Figure 6
Alignment of the peak in nuclear H*+L realised on syllables with a voiced coda in English on the left and German on the right.

Context English

Stranger
A stranger was waiting for her





Grandma
I’m going to see my Grandma.

Clearly, more systematic acoustic evidence of the claimed cross-linguistic difference in peak alignment is needed. However, the data from the cross-linguistic corpus was not ideally suited to acoustic measurements. The segmental structures of words with H*+L could not be directly compared across languages, nor was the number of tokens with a specific segmental structure comparable. Therefore, peak alignment in English and German was measured and compared in data recorded for an experimental study presented in Chapter 5. That study used materials whose segmental structure was directly comparable across languages. Among the fillers were the (fictitious) English surnames ‘Shelfer’ (/Sel . f´/) and ‘Leaner’ (/li: . n´/) and the German surnames ‘Schilfer’ (/Sêl . få/) and ‘Liener’ (/li: . nå/)
. These words were (a) comparable, (b) their syllabic structure was uncontroversial (this is not always the case in English) and (c) peak location could be measured because they contained at least two sonorant segments in their stressed syllables (Figure 4 showed that on stressed syllables with a very small proportion of sonorants, the difference in peak alignment cannot be observed). In the test words, F0 peak location was defined as the distance between stressed syllable onset, F0 peak and rhyme offset. In the Leaner/ Liener contrast, the beginning of the stressed syllable was determined according to the onset of voicing on a wide-band spectrogram, and the rhyme offset which corresponded to the vowel offset was determined according to beginning and end of strong periodic energy in the second formant (see Fischer-Jørgensen and Hutters, 1982). In the Shelfer / Schilfer contrast, the on- and offsets of the stressed syllable were defined as fricative onset in the first and second syllable. 12 English and 12 German subjects took part in the experiment and each produced the relevant test words once. Table 1 shows the results of the measurements.



English

German



Subject 
LE - Peak
Peak - RE 
LE - Peak
Peak - RE 

Leaner /
1
99
90
203
0

Liener
2
214
65
182
0


3
190
65
161
0


4
133
81
94
0


5
169
78
88
0


6
112
100
131
0


7
146
88
198
0


8
177
50
156
0


9
219
73
117
0


10
170
62
228
20


11
75
91
154
10


12
120
94
216
0

Shelfer /
1
150
172
261
0

Schilfer
2
209
67
279
0


3
193
110
235
0


4
193
177
219
0


5
138
125
229
30


6
141
50
229
0


7
217
117
308
0


8
188
80
253
10


9
235
110
269
0


10
250
40
235
20


11
209
100
240
0


12
224
90
235
0


Mean
174
91
205
4

Table 1
F0 duration measurements. in ms. Location of F0 peak from left and right edges of the stressed syllable in ms. LE = left edge; RE = right edge.
Table 1 shows that in all English test items, the F0 peak appeared within the stressed syllable; and in most cases, within the middle (i.e. the distances of the peak from right and left edge were similar). In almost all of the German test words, on the other hand, the location of the F0 peak corresponded to the right edge of the vowel (there were three exceptions, but even there, the peak was very close to the right edge of the syllable rhyme).


The data given in Table 1 is illustrated in Figure 7 below. Figure 7 expresses the location of the F0 peak as a percentage of the overall duration of the stressed syllable In English, the peak appeared at 66% of overall syllable duration, but the German peak appeared at 98%, that is, at the right edge of the stressed syllable. These data are consistent with the corpus evidence; that is, they suggest that in English H*+L, the F0 peak is aligned within the stressed syllable, whereas in German, it is aligned at its right edge (for further detail of peak alignment in English, see van Santen and Hirschberg, 1994). Typical examples of F0 traces aligned with wide-band spectrograms from each language are given in Appendix D.

[image: image7.wmf]
Figure 7
F0 peak location in the test word expressed as a percentage of the overall duration of the stressed syllable.
2.1.2 IP- final position

This section discusses the realisation of H*+L in final position. Generally, in IP-final position, English H*+L appeared to be associated with a wider range of auditory impressions than German H*+L. The auditory impressions ranged from rising-falling to falling. In F0, an onglide could be discerned more frequently than on equivalent German examples.


The preceding section showed that in fundamental frequency English and German differ in the way H*+L is realised in non-final position; the English peak is aligned earlier than the German peak. This observation suggests that we may find alignment differences in final position also. Fundamental frequency examples are given in Figure 8 and contrasted with examples from German. Figure 8 shows that in most of the English examples, a peak in F0 can be observed approximately in the middle of the syllable rhyme, even if the syllable onset is not obviously voiced (see <girl> which is classed as having a ‘voiced onset’ but is usually realised as a voiceless unaspirated stop in word initial position). In the German examples, on the other hand, the peak in F0 always appears near the onset of the rhyme.



English



    German

[image: image8.wmf]
Figure 8
Fundamental frequency traces of H*+L in IP-final position.
Context English



German

Wolf

I’m the Wolf.


Wolf

Ich bin der Wolf.

Girl

Little Girl!


Teich

Sie wohnt ...am Teich.

2.1.3 Truncation and compression

The data presented in Chapter 3 showed that in Northern Standard German, fundamental frequency is truncated when H*+L is realised on stressed syllables with a small proportion of sonorant segments. English, by contrast, is claimed to compress fundamental frequency in such cases. Figure 9 illustrates the evidence (note that the English and German examples were produced in identical contexts). 





English



    German

[image: image9.wmf]
Figure 9
H*+L associated with a syllable with small proportion of sonorant segments. The traces are lined up on the relevant comparison which is bed / Bett. The transcriptions at the top apply to all examples given.
The figure shows F0 traces from utterances consisting of three coordinated syntactic constituents. As pointed out earlier, coordination structures in English tend to be produced with the same pitch accents (Schubiger, 1953, Trim, 1959, Crystal 1969), and this appears to apply to German also. The patterns presented in Figure 9 support this assertion, within each language, the three coordinated accent patterns are perceptually equivalent. In fundamental frequency, however, cross-linguistic differences emerge. In the English examples, the three accent patterns look quite similar; we see three falls or rise-falls in F0. The German patterns look rather different; on Hause, the accented syllable rises, on gesund, it falls and on Bett it is level. The accent patterns on the shortest words bed / Bett differ especially clearly across languages; in the English examples, the fundamental frequency falls, while on the German example produced in an identical context, it does not fall. This comparison suggests that English compresses H*+L in segmental contexts in which German truncates.
Figure 10 below further supports the cross-linguistic difference in pitch accent accommodation suggested by the evidence in Figure 9. The trace of <nett> which was discussed in the previous chapter on German is contrasted with two similar English utterances (unfortunately, the comparison is not ideal, because the vowel in nett is short, whereas the vowels in nice and kind are diphthongs; on the other hand, the examples are very similar in meaning and were produced in comparable contexts). The example <nice> was produced in an identical context and F0 on nice falls. The German example <nett>, on the other hand, shows much less of a fall. Secondly, Figure 10 contrasts the English example <nice> which has a voiceless coda with the English example <kind>, which has a voiced coda. Despite the segmental differences, the traces on nice and kind look rather similar, suggesting compression of the F0 fall onto whatever voiced segmental material there is.



      English




German
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Figure 10
Cross-linguistic comparison of <nice> and <nett> and monolingual comparison of <nice> and <kind>.
2.1.4 Summary

The evidence presented in the preceding sections shows that both English and German are characterised by a pitch pattern transcribable as H*+L. Auditorily, the patterns are very similar, but in the acoustic implementation, cross-linguistic differences have emerged. Specifically, H*+L differs across languages in (a) peak alignment and (b) accent accommodation on stressed syllables which offer little scope for voicing. In non-final position, F0 peaks accompanying English H*+L appear to be aligned within the stressed syllable, but those accompanying German H*+L are aligned at the right edge of the stressed syllable. In final position, a rise-fall in F0 may be observed in English, but not, apparently, in German, where the peak appears at or very near the left edge of the rhyme. On syllables with a very small proportion of sonorants, F0 traces are compressed in English but truncated in German. Note, however, that truncation and compression appear to be ‘acoustic’ rather than ‘phonetic’ effects. Truncation may be observed in F0, but auditorily, truncated H*+L seems to be auditorily equivalent to non-truncated H*+L
. Similarly, compressed H*+L in English appears to be auditorily equivalent to non-compressed H*+L. 


Figure 11 summarises the findings on F0 alignment presented so far with schematic F0 traces. 

[image: image11.wmf]
Figure 11
Schematic comparison of F0 alignment in non-final position, ‘long’ monosyllables with and without a voiced onset and ‘short’ monosyllables.

Figure 11 shows that in non-final position, the alignment of H*+L differs across languages. In English, the peak appears within the stressed syllable, but in German, it appears at its right edge. On IP-final monosyllables with a voiced onset, on the other hand, H*+L may look very similar in the two languages. Cross-linguistic differences re-emerge, however, when we compare IP-final accented monosyllables with a voiceless onset; in the English example, we still see a rise-fall in F0, but in the German example, the rising section does not appear to be implemented. Finally, the languages differ in the implementation of H*+L on stressed syllables with small proportion of sonorants (e.g. syllables consisting of a short vowel surrounded by voiceless consonants). F0 is truncated in German, but compressed in English.The data shown schematically in Figure 11 show clearly that the time alignment of accent patterns is language-specific. In the auditory phonetic domain, the patterns in Figure 11 may be described similarly; all involve a fall in pitch. Acoustically, however, the patterns differ substantially. Depending on the position of an H*+L accent in the intonation phrase and the segmental structure of the accented word, F0 patterns may look very similar or quite different across languages. Evidence for language-specific tonal alignment has been presented also in Arvaniti, Ladd and Mennen (1996). The authors investigated tonal alignment in Greek, and describe an LH pitch accent in which a low target is aligned just before the stressed syllable and a high target just after. This finding leads them to question the notion of the starred tone in the AM framework and to call for a clearer definition of the term ‘tone’ or ‘tonal target’. The findings discussed in the preceding sections of the present study support Arvaniti et al.’s findings, and confirm the need for further research into the relationship between tonal association and alignment (see Grice, 1995 for a discussion of the terms association and alignment). Additionally, they show that criteria defining the notion of starredness in a particular language may be established when pitch and F0 patterns produced on comparable data are compared systematically across different positions in the intonation phrase. For instance, in German, the realisation of non-final H*+L with a relatively large onglide on the stressed syllable may, in principle, be hypothesised to reflect a tone sequence L* H L (ignoring the question of ‘+’ signs for the time being), L H* L or H* L. If we compare the non-final realisation of this pattern with that of an equivalent pattern in final position, we see that the relevant targets appear to be HL rather than LHL (i.e. we no longer find evidence of the first low target). This means that we can argue that the star is assigned to the high rather than the low target, because it is the H and not the preceding L which is realised on the stressed syllable in final position. The assignment of the star to the high target receives further support from comparisons of the falling pitch accent in final position on syllables with more or fewer sonorant segments. When voiced segmental material is scarce, it is the position of the high target which is preserved rather than the position of the low target. Taken together, these observations suggest that the pattern in question involves a high target which is starred followed by a low target, i.e. H*+L. 


In conclusion, the findings of this section show that in German, a starred tone can be realised in a number of ways in F0, and that criteria for starredness can be felicitously developed when accent realisations are compared (a) in different positions in the intonation phrase and (b) on words with different segmental compositions.

2.2 Prenuclear H*+L

The data presented in Chapter 3 showed that in Northern Standard German, prenuclear H*+L appears in three auditorily distinct variants. Firstly, prenuclear H*+L may be auditorily equivalent to nuclear H*+L and look similar in F0, secondly, the low target may be displaced to the right, beyond the postaccentual syllable (H*+>L) and thirdly, the low target may be deleted and the high target spread up to the following pitch accent (H*>). Equivalent variants of H*+L were observed in the English data and are illustrated with F0 traces in Figure 12. The versions of H*+L where either DISPLACEMENT or DELETION has applied are marked with an arrow. Note, however, that in the English data, examples of H*+L with DELETION occurred noticeably less frequently than in the German data.


Figure 13 illustrates examples of unmodified prenuclear H*+L contrasted with one example of prenuclear H*+L with DISPLACEMENT (marked with an arrow). It shows that prenuclear H*+L does not necessarily look different from nuclear H*+L (see F0 examples of nuclear H*+Ls in Figure 1 of this chapter. The auditory impressions of the three English prenuclear variants do not differ in any obvious way from the ones given for German, and the patterns shown appear to correspond to those accounted for in Gussenhoven’s (1984) analysis of British English as an unmodified sequence of H*L, H*L H*L with partial linking (here: H*+L with DISPLACEMENT) and H*L H*L with total linking (here: H*+L with DELETION). 


     DISPLACEMENT


   DELETION
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Figure 12
Examples of prenuclear H*+L in English with and without DISPLACEMENT are shown on the left, and prenuclear H*+L with DELETION on the right.
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2.3 Nuclear L*+H

The English corpus contained a very small number of nuclear realisations of L*+H, and no examples of nuclear L*+H in non-final position
. Therefore, additional cross-linguistic data on nuclear L*+H were recorded. These data were needed not only to compare the auditory and acoustic realisations of L*+H across languages, but also to test whether realisations of L*+H in English and German would be characterised by a difference in dip alignment comparable to the cross-linguistic difference observed in peak alignment in H*+L.


In Southern Standard British English and Northern Standard German, nuclear rises are often produced in relatively long, carefully read lists of items. Examples of such successions of L*+H accents may be heard, for instance, when the winning National Lottery numbers are read out on television. Accordingly, three English and three German subjects were given lists of numbers and asked to imagine that these were the winning Lottery numbers and they had to read them out on television. This had to be done carefully, so that viewers could write them down while listening. The expectation was that this would lead the subject to read all pre-final numbers in a list with rising nuclear accents, signalling ‘continuation’, and the final item with a falling nuclear accent, signalling ‘finality’. Lists of numbers appeared to be suitable for cross-linguistic comparison because English and German numbers are segmentally relatively similar and many of them have identical stress patterns


In non-final position, nuclear L*+H was elicited with the numbers ninety / neunzig and thirty / dreißig. They are (a) comparable across languages and (b) contain different amounts of sonorant segmental material in the stressed syllable. Nuclear L*+H in final position was elicited with test items one / eins and six / sechs. Again, the pairs differ within languages in the amount of sonorant material in the stressed syllable and are comparable across languages. Specifically, six / sechs contains a very small proportion of sonorants, and the contrast between six / sechs and one / eins should show whether the cross-linguistic difference in accent accommodation shown to apply to H*+L applies to L*+H also (i.e. does L*+H in German truncate?). Other numbers were included as fillers.


Each subject read sixteen lists, in which each of the test items was embedded four times, either in a different position in the list or preceded and followed by different numbers. None of the test items were in list-final position.


The subjects were drawn from the same pool as those who took part in the corpus recordings. Again, the German participants were aged between 16 and 18, and had been born and brought up in Braunschweig. They attended the same school as the subjects who had read the corpus materials. The English subjects were undergraduates from Cambridge University and aged between 17 and 21. All had been born and brought up in the South of England.

2.3.1 Non-final position

Auditorily and acoustically, no obvious monolingual differences were observed between realisations of L*+H in non-final position with more or less sonorant material in the stressed syllable, and no auditory cross-linguistic differences emerged. Acoustically, however, a difference in F0 alignment could be observed in most cases (see the acoustic data given below). F0 alignment of L*+H in non-final position is shown in Figure 14.




English


     German

[image: image15.wmf]


ninety
          thirty

      neunzig
   dreißig

Figure 14
Realisation of nuclear L*+H in non-final position for English on the right and German on the left.
Figure 14 shows that in the English examples (left), the low target tends to be realised as a fall in F0, with the dip aligned at the right edge of the syllable rhyme. In contrast, in the German examples, we find the dip appears in the middle of the accented syllable rather than at its right edge (in fact, we find that the English rise looks like the mirror image of the German fall and the German rise like the mirror image of the English fall). Note, however, the difference between the quite uniform German realisations of nuclear L*+H produced in this more controlled study, and the wide range of possible realisations of nuclear L*+H observed in the German data (see section 3.3.1 in the previous chapter). The distinction illustrated in Figure 14 does not appear to be straightforwardly generalisable to different types of texts and different speaking styles. Moreover, the realisations shown in Figure 15 below were observed for English also. These findings suggest that in both English and German, the realisation of L*+H is less stable than that of H*+L.



        English

[image: image16.wmf]
Figure 15
Other realisations of F0 on the accented syllable in L*+H.

Acoustic measurements of F0 dip alignment were taken on the data. As in the peak location measurements presented in section 2.1.1.1 of this chapter, the duration of the stretch between the dip in F0 and the right and left edges of the stressed syllable was measured. In one aspect, however, the measurements presented below differ from those taken on realisations of H*+L; there, in the example Shelfer, the fricative was included in the measurements, but in L*+H measurements, in the thirty / dreißig pair, the voiceless syllable onset was excluded from the duration measurements. The onset was excluded because an examination of the relevant F0 traces had already shown that in ninety, where the stressed syllable was fully voiced, the dip was aligned either at the right or at the left edge of the stressed syllable. In no case did the dip appear within the stressed syllable. Including the onset in the dip location measurements of thirty would have given the impression that the dip does, at times, appear in the middle of the syllable. The evidence from the test words with a fully voiced stressed syllable, however, suggested that this was not the case, at least not in the data collected in this particular experiment. In the ninety /neunzig pair, the beginning of the stressed syllable was determined according to the onset of voicing on a wide-band spectrogram, and the stop burst at the beginning of the second syllable. In the thirty / dreißig pair, duration was measured from the onset of strong periodic energy in the second formant of the vowel (see Fischer-Jørgensen and Hutters, 1982) and the onset of the stop at the beginning of the second syllable in the English example and the onset of the fricative in the German example
. Table 2 shows the results of the measurements.



English

German



Subject
LE-DIP
DIP-RE
LE-DIP
DIP-RE

ninety /
1
0
0
90
250

neunzig
1
0
0
80
200


1
0
310
70
230


1
0
303
110
200


2
H*+L H%
H*+L H%
50
270


2
0
240
40
210


2
0
293
40
230


2
350
0
0
260


3
302
0
90
260


3
270
0
120
240


3
351
0
110
220


3
H*+L
H*+L
130
170

thirty /
1
150
0
0
209

dreißig
1
191
0
92
210


1
190
0
110
230


1
189
0
120
160


2
0
140
60
284


2
210
0
creak
creak


2
170
0
90
170


2
160
0
60
190


3
180
0
80
200


3
178
0
60
230


3
181
0
60
160


3
184
0
100
200

Table 2
F0 dip location measurements in test items produced four times by three speakers of each language. Note that ‘0 - 0’ in English speaker 1’s realisations of ninety indicates the absence of a dip, that is, the trace was level.
Table 2 shows that in the English speakers’ realisations of L*+H, the F0 dip was observed either at the right edge of the stressed syllable or at the left edge. In no case did the dip appear within the stressed syllable. In the German speakers’ realisations of L*+H, on the other hand, the dip appeared within the stressed syllable (two exceptions). Figure 16 below illustrates the results. In the figure, dip location is expressed as a percentage of overall syllable duration. Figure 16 shows that in English, the dip appeared on either edge of the stressed syllable. In German, on the other hand, the dip was aligned within the first half of the stressed syllable. Again, the caveat is that the measurements presented in this section reflect dip alignment in systematically controlled elicitations, and that the findings cannot be generalised to the corpus (a) because the realisations of German L*+H appeared to be more variable in the corpus data than in more controlled realisations and (b) because no comparable examples of nuclear L*+H in non-final position were available in the English corpus. The acoustic measurements for H*+L presented earlier, on the other had, do reflect the F0 alignment observed in examples of H*+L in the corpus. Typical examples of F0 traces aligned with wide-band spectrograms are shown in the appendix.

[image: image17.wmf]
Figure 16
Dip location expressed as a percentage of stressed syllable duration. The two bars at the top represent dip location at the right and left edge of the stressed syllable in English, and the bar at the bottom illustrates dip location within the stressed syllable in the German data.
2.3.2 IP-final position

Figure 17 below shows F0 traces for nuclear L*+H in final position. Most obviously, Figure 17 shows that in IP-final position, L*+H appears to be implemented similarly in the two languages. Secondly, the contrast between realisations of L*+H on the German words eins and sechs show that unlike H*+L, L*+H does not appear to be truncated when voiced segmental material is scarce. This finding appears to suggest truncation in German applies to H*+L, but not L*+H. German L*+H appears to be compressed, just as in English. However, this finding requires further support from systematic experimental evidence. This evidence is presented in Chapter 5 of this study.

[image: image18.wmf]
Figure 17
F0 traces of nuclear L*+H in IP-final position in English (left) and German (right).
2.3.3 Summary

The corpus materials did not provide a sufficient number of comparable examples of nuclear L*+H. Therefore, additional, systematically controlled data was collected which allowed comparisons of nuclear L*+H in non-final and final positions. The comparison did not show any obvious auditory differences between English and German realisation of L*+H, but appeared to suggest acoustic differences in non-final position. Specifically, in the English data, the lowest F0 was observed either at the right or at the left edge of the stressed syllable, whereas in German L*+H, an F0 dip appeared within the stressed syllable. However, the evidence presented for L*+H in the previous chapter on German suggest that this finding cannot be generalised to less systematically controlled realisations. In the German corpus, a range of possible realisations of L*+H were observed, and some of these were not characterised by a dip within the stressed syllable.


A comparison of L*+H in IP-final position showed (a) that the languages appear to implement L*+H in final position similarly, and (b) that the truncation effect observed for H*+L in German appears to be absent in L*+H.

2.4 Phonological adjustments

This section discusses the cross-linguistic evidence for phonological adjustments. Again, the discussion claims to be exhaustive with respect to the corpus investigated in the present study, but not with respect to the intonational system of Standard Southern British English and Northern Standard German as a whole.


The evidence presented in the previous chapter suggested that in the German data, phonological adjustments DOWNSTEP, DISPLACEMENT and DELETION applied. The analysis of the English data suggested the application of DOWNSTEP, DISPLACEMENT and DELETION also, but additionally, evidence emerged for two further adjustments suggested in Gussenhoven (1984): DELAY and HALF-COMPLETION. DISPLACEMENT will not be discussed any further because no cross-linguistic differences were observed. Differences were observed, on the other hand, in the application of all other phonological adjustments. DOWNSTEP differed across languages in its acoustic phonetic implementation
; DELETION applied to nuclear and prenuclear accents in German, but in prenuclear position only in English and HALF-COMPLETION and DELAY were absent altogether in the German data. DOWNSTEP will be discussed first.


Auditory and acoustic phonetic cross-linguistic differences were observed in the implementation of downstepped accents in F0. In the German data, the extent to which a downstepped accent was heard as falling appeared to vary on a continuum between partial and total downstep. The endpoints of this continuum appeared to be auditorily distinct, that is, an accent could be heard as falling or as low level. In the English data, no similar continuum of realisations was observed. All examples of downstepped H*+L were heard as partial downstep, that is, as involving a fall in pitch from the stressed syllable onto the following syllable. At times, pitch appeared to rise slightly on the stressed syllable before falling onto the following syllable, but this realisation did not appear to be categorically distinct from one in which pitch fell throughout the accented word. Fundamental frequency examples of DOWNSTEP in English are illustrated in Figure 18 below. Figure 18 shows that in F0, realisations of !H*+L involve either falling F0 throughout the accented word (e.g. on AT’s careful) or a rise-fall (e.g. on LC’s minute). 
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Figure 18
Examples of downstep in English after L*+H, and variants of H*+L.




Figure 19 contrasts an example of partial downstep in English with examples of partial and total downstep in German. Note that the examples shown in Figure 19 were produced in identical contexts. 



       English




   German
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Figure 19
A cross-linguistic difference in the implementation of downstep.
Thus, it appears that English !H*+L is implemented as a fall in F0, but the implementation of German !H*+L is more flexible; on a gradiently varying scale, the high target may appear above the low target or at the same level. Experimental support for this claim is presented in Chapter 6. 


With respect to the intonational contexts in which DOWNSTEP applies, no cross-linguistic differences were observed. In both languages, !H*+L is downstepped after a variety of accentual configurations, and both appear to have accentual as well as phrasal downstep (for ‘phrasal downstep’, see van den Berg et al, 1992; briefly, the idea is that not only pitch accents may be lowered relatively to each other within an intonation phrase, and intonation phrases can be lowered relatively to each other also). Figure 20 shows examples of !H*+L after H*+L, H*>, an intonation phrase H*+L 0%, and L*+H.




     English



  German

[image: image21.wmf]
Figure 20
DOWNSTEP following H*+L, H*>, H*+L 0% and L*+H.
DOWNSTEP, DISPLACEMENT and DELETION were the only phonological adjustments observed in the German corpus and applied to H*+L only
. From the English data, evidence emerged for two further adjustments of H*+L, which appeared to apply exclusively in nuclear position; HALF-COMPLETION, discussed in Gussenhoven (1984), and DELAY, which was originally proposed by Ladd (1983a) 


HALF-COMPLETION has been defined by Gussenhoven as ‘the failure of the tone to cross the mid-line’ (1984:222). Gussenhoven notes that HALF-COMPLETION differs from the other modifications because it does not obviously apply to all nuclear tones; evidence for half-completed rises is elusive. No evidence of half-completed rises emerged from the corpus investigated in the present study. F0 traces which may be interpreted to show an example of HALF-COMPLETION are given in Figure 21 (speaker KP).
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Figure 21
An example of HALF-COMPLETION (speaker KP). Note that the beginning of the stressed syllable rhymes have been aligned across speakers at the beginning of each IP. H*+L with HALF-COMPLETION was labelled as H*+^L.
The utterance shown in Figure 21 consists of three separate intonation phrases (the phrase boundaries are indicated by the dotted lines)
. For speakers AT and KS, the final lows at the end of each phrase seem to be comparable, but for Speaker KP, we see a staircase effect, that is, the final low in the first IP is higher than the second, and the second is higher than the third. Auditorily, the accents on KP’s house and way are mid-level, and appear to signal to a listener (a) the end of an IP and (b) continuation. H*+L with HALF-COMPLETION was transcribed as H*+^L, with the up-arrow indicating raising of the final L to the level of the preceding H
. Note, however, that this analysis is tentative, because the stepping pattern in KP’s realisations of H*+L is reminiscent not only of HALF-COMPLETION, but also of phrasal downstep (van den Berg et al, 1992). As the corpus investigated in the present study contained only very few example of HALF-COMPLETION, this issue cannot be resolved at this point. Nevertheless, whether the appropriate account of the patterns in Figure 21 involves H*+L with HALF-COMPLETION or H*+L stepped down in successive phrases, the fact remains that a pattern equivalent to KP’s realisations was not observed in German data. One example of a German utterance produced in the same context as the English examples in Figure 21 but without evidence of a pattern resembling HALF-COMPLETION is shown in Figure 22.
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Figure 22
Absence of HALF-COMPLETION in a German produced in the same context as the English utterances illustrated in Figure 22.
Gussenhoven (1984) also suggests that English has a modification DELAY. DELAY turns a fall into a rise-fall by delaying the peak of the fall relative to the accented syllable. DELAY is said to signal to a listener that the accented word relates to something ‘non-routine’ and ‘very significant‘. In the corpus, DELAY was observed to apply to H*+L but not L*+H and semantic implications of DELAY appeared to be those suggested by Gussenhoven. An example of delayed H*+L on a trochee produced by speaker KP is given in Figure 23 below on the left and contrasted with examples of H*+L without DELAY. 
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Figure 23
Delay of H*+L (*H+L) in English.
An example of DELAY on an IP-final monosyllable and an IP-final trochee is shown in Figure 23 on the right, again produced by speaker KP. The figures show that in KP’s realisations, the F0 peak follows the stressed syllable rather than appearing within the stressed syllable. H*+L with DELAY will be transcribed as ‘*H+L’. *H+L indicates that the H follows the stressed syllable.


This section will be concluded with a brief discussion of the cross-linguistic evidence for DELETION. In the German data, DELETION was shown to apply to nuclear and prenuclear accents. The similarity between patterns represented as H*+L with DELETION (H*>) and L*+H with spreading of the H was discussed and a number of distinguishing criteria were suggested. In the English data, DELETION appeared to apply also, but was restricted to prenuclear position, and in English, the distinction between H*> and L*+H was relatively clear. Figure 24 compares fundamental frequency traces of prenuclear L*+H and prenuclear H*> in English (top) and German (bottom). Figure 24 shows that in the English examples, prenuclear H*> and L*+H are clearly distinct; in L*+H, the stressed syllable is low and followed by a rise in F0 on the following syllable. In H*>, we find the opposite type of alignment; now, a rising stretch of F0 precedes the stressed syllable and the F0 peak appears within the stressed syllable. In the German examples, by contrast, the F0 patterns accompanying L*+H and H*> are less clearly distinguished. Prenuclear L*+H rises throughout the stressed syllable and is followed by a relatively small step up on the postaccentual syllable. In H*>, the stressed syllable rises throughout also because the F0 peak in German is aligned at the extreme right of the stressed syllable, but the following step-up in F0 is absent. Thus, as a direct result of the peak alignment on German H*+L, hat patterns (and nuclear accent patterns) transcribed as L*+H and the H*> are less clearly distinct in German than in English.
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Figure 24
Comparison of hat patterns with prenuclear H*> and L*+H in English (above) and German (below). Note that voiced syllable onsets are included in the shaded sections.

As mentioned above, nuclear DELETION was observed in the German data, but not in the English data. Examples of the other type of German nuclear rise-plateau, that is, L*+H 0% were not found in the English data either. However, this finding is unlikely to suggest a general absence of nuclear rise-plateaux in British English. Crystal (1969: 215), for instance, recognises level nuclei. Most other authors, as Crystal points out, do not recognise this pattern (exceptions are Bolinger, 1945 and Kurath, 1964). Crystal does not group his level nucleus either with falling or rising tones, but lists levels separately (he claims that any phonological classification of levels with either falls or rises would be artificial). On the other hand, Crystal points towards two distinct functions of level nuclear tones, one which is similar to the function of a rise, and one which is similar to that of a fall. This functional distinction may suggest that Crystal’s level nuclear tone transcribes two different patterns as the same phonological category. Crystal states that a level nucleus occurring at the end of a subordinate or correlative grammatical structure admits of substitution by (usually) a rising-type tone. This pattern could then be a rise-plateau transcribable as L*+H 0%. In other contexts, he points out, a level may function like a fall, and this pattern may be the same as the one transcribed as to H*> 0% or it may refer to H*+L with HALF-COMPLETION (H*+^L)
. On the other hand, H*> may also relate to level-nuclei functioning like a rise.


A mid-level nucleus in English has been recognised also by O’Connor and Arnold (1973: 8, 14, 43). The mid-level nucleus is claimed to occur IP-finally but not utterance-finally (note that in the German data analysed in the present study, nuclear H*> in German occurred IP-finally but not utterance finally, but nuclear L*+H 0% did occur utterance finally). Cruttenden (1986: 61) also recognises level nuclei, and defines them as cases in which a pitch accent is dependent on a step-up or step-down in pitch between the accented syllable and a previous syllable rather than on pitch movement on the accented syllable itself. The choice between step-up or down is not said to be significant and the most common level tone is claimed to be mid. Cruttenden’s nuclear level accent involving a step-up in pitch may correspond to H*> which involves step-up in pitch onto the stressed syllable (see the realisation of the hat pattern with H*> of English subject JS). Cruttenden’s level involving a step-down may be H*+L with HALF-COMPLETION (Figure 21 above shows a step down in pitch onto the stressed syllable). Note, however, that while Cruttenden assumes that the difference between his step-up and step-down level nuclei is not distinctive, in the present study the difference between H*> and H*^+L is claimed to be distinctive.

2.5 Intonation phrase boundary specifications

No cross-linguistic differences were observed with respect to intonation phrase boundary specifications. In the German data, a minority of IP-final syllables were shown to require independent tonal specification, and in all cases, the tone required was a high tone (78 out of 917 IP boundaries were labelled as H%). The same applied to the English data; no downward pitch movement was observed at IP boundaries in the absence of stressed syllables. However, 54 out of 885 IP boundaries (5 speakers) were labelled as H%. 


Examples of H% following non-final H*+L (left) and final H*+L (right) are shown in Figure 25 below. Note that in the German data, a fall-rise H*+L H% did not occur on IP-final monosyllables.


On the left , Figure 25 shows an example of H*+L H% produced by speaker AT. On the IP-final unstressed syllable, F0 values clearly deviate from those on previous unstressed syllables. By contrast, in the realisations of speakers JS and LC, F0 on the IP-final syllable does not deviate very obviously from preceding F0 values on unstressed syllables nor from the F0 value of the preceding trailing low tone. No downward F0 movement is observed either. The examples on the right show examples of H*+L H% and H*+L 0% produced in identical contexts in final position. 

Context

said
So he said to Little Red Riding Hood: “As you’re such a good girl ...”

girl
The girl, remembering her mothers words [..]
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Figure 25
Boundary specifications in British English following non-final accents (left) and IP-final accents (right).
Figure 26 below summarises the tonal evidence on IP-final unstressed syllables in the two languages with examples produced in identical contexts. Representative examples are shown of all pitch accent - IP boundary configurations observed in the corpus (apart from the one fall-rise observed elsewhere in the German data; see section 3.6 in the previous chapter). The panels at the top show that in the two languages, after H*+L, pitch and F0 can continue virtually level up to the IP boundary. The panels at the bottom compare examples involving a rise in F0 (and pitch) at the phrase boundary. In the English examples on the left, H% is preceded by H*+L and in the German examples by L*+H. No examples of L*+H H% were found in the English data, although this pattern is common in English (see e.g. O’Connor and Arnold, 1973 or Cruttenden, 1986). As mentioned above, one case of H*+L H% was found in the German data.
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Figure 26
Boundary comparison in identical contexts.
3 Summary

This chapter has contrasted the findings from the German data presented in Chapter 3 with parallel evidence from English. The present section will (a) summarise the evidence from Southern Standard British English and (b) discuss the cross-linguistic similarities and differences which have emerged from the comparison of Southern Standard British English and Northern Standard German.


Just as the German data presented in the previous chapter, the English data was accounted for with two basic pitch accents H*+L and L*+H and a set of phonological adjustment rules. These model the changes the basic accents are assumed to undergo in continuous speech. The phonological modelling of H*+L in English is summarised in Figure 28 below. Evidence of five phonological adjustments emerged: DOWNSTEP, HALF-COMPLETION, DISPLACEMENT, DELAY and DELETION. The auditory impressions for H*+L, H*> and H*> did not differ very obviously from the equivalent German realisations and are therefore schematised in the same way. The auditory impressions of H*+L with HALF-COMPLETION and DELAY in Figure 27 are transcribed as !H*^+L and *H+L and they sounded like a step-down to mid-level, and a rise-fall respectively
.

[image: image28.wmf]
Figure 27
Categorical phonological adjustments of H*+L. Note that the corpus did not contain examples of HALF-COMPLETION in non-final position or examples of HALF-COMPLETION without DOWNSTEP.
Figures 28 and 29 below illustrate the acoustic variation effects observed in the English data. In the German data, three acoustic variation effects were observed; a gradient expansion of the onglide in unmodified realisations of H*+L, gradient final peak lowering in !H*+L and truncation when the stressed syllable offered little scope for voicing. The English data suggested that the onglide in H*+L was gradiently variable also. Gradient final peak lowering and truncation, on the other hand, were not observed; on stressed syllables with a small proportion of sonorants, F0 was compressed. Figure 28 illustrates the findings for expansion. Note that, in principle, expansion can apply to modified versions of H*+L also, but an auditory distinction between the endpoints of a continuum similar to that observed in unmodified H*+L was not observed.
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Figure 28
Expansion: gradient acoustic variation in English.

Figure 29 illustrates compression of H*+L on words offering successively less scope for voicing. It shows that H*+L is implemented as a rise-fall in F0 in non-final position. On IP-final accented monosyllables, whether ‘long’ or ‘short’ a similar rise-fall can be observed. 
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Figure 29
Compression in H*+L: gradient acoustic variation in English.
Figure 30 illustrates the phonological modelling of L*+H. In the corpus, examples of nuclear L*+H were scarce; and therefore, additional evidence was collected in a study designed specifically to elicit rises. 
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Figure 30
Phonological modelling of L*+H in English.
The additional experimental evidence of L*+H allowed a comparison between realisations of H*+L on words offering successively less scope for voicing. Figure 31 shows that English L*+H is compressed, just like English H*+L.
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Figure 31
Compression in English L*+H: gradient acoustic variation.

Moreover, the additional data allowed a comparison of L*+H in German on words with fewer and fewer sonorant segments. The data showed that unlike German H*+L, German L*+H is compressed. Compression in German L*+H is illustrated in Figure 32.
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Figure 32
Compression in German L*+H; gradient acoustic variation.

In summary, the analysis of Northern Standard German presented in Chapter 3 and the comparison between Northern Standard German and Southern Standard British English presented in the present chapter have suggested the following cross-linguistic similarities and differences:

(1) Underlying phonological structure

It is suggested that the basic intonational inventory of English and German is shared; both languages have pitch patterns which can be accounted for as combinations of H*+L, L*+H and a boundary tone H%. Additionally, in neither language are tonal specifications of IP-boundaries obligatory.

(2) Phonological pitch accent adjustments in continuous speech

The speech data from both languages were interpreted to show evidence of phonological adjustments DOWNSTEP, DISPLACEMENT, and DELETION. Additionally, English H*+L appeared to be modified by HALF-COMPLETION and DELAY (note, however, that the evidence for HALF-COMPLETION was limited). In both languages, DOWNSTEP applied to prenuclear and nuclear accents but DISPLACEMENT applied to prenuclear accents only. DELETION applied to prenuclear and nuclear accents in the German data, but only to prenuclear accents in the English data. No evidence for HALF-COMPLETION and DELAY was found in German.

(3) Acoustic realisation

Both languages exhibit gradient ‘expansion’ of the onglide in H*+L (i.e. in both languages, H*+L can be realised with a rising, and intermediate or a level onglide). Cross-linguistic differences were established in peak alignment; in English, the peak is aligned within the stressed syllable, but in German, it is aligned at its right edge. Differences in dip alignment in L*+H emerged from additional more controlled data, but no evidence for a difference in dip alignment was observed in the corpus (this is why ‘dip alignment’ is listed in brackets in Figure 33 below). Also, the languages differ in ‘final peak lowering’. Gradient final peak lowering applied in the German, but not the English data. Finally, the languages appeared to differ in pitch accent accommodation effects; English compresses H*+L, but in German, H*+L is truncated. Figure 33 summarises the observed differences in acoustic realisation.
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Figure 33
Cross-linguistic differences in fundamental frequency implementation. The arrow indicates a gradient rather than a categorical change.
(4) Phonetic realisation

No obvious auditory differences were established in the realisations of unmodified and modified basic categories assumed to be shared. However, the analysis also showed that (a) auditory differences cannot necessarily be assumed to directly reflect phonological distinctions and (b) the absence of an auditory difference across languages does not necessarily reflect the absence of acoustic differences.


In H*+L, the extreme endpoints of a gradiently variable continuum between rising and level onglides were heard as apparently categorically different in the two languages. However, a large number of intermediate onglides were heard also, which could not obviously be classified as either ‘rising’ or ‘level’. This finding was interpreted to suggest that the auditory distinction, which could be made when the endpoints of the continuum were involved, was not, in fact, phonological
. Secondly, in German, an auditory distinction between partial and total DOWNSTEP could be made at times, but again intermediate realisations were observed also. Despite an apparently categorical difference characterising the endpoints of a gradiently variable scale, final peak lowering did not appear to be distinctive.


The observed difference between truncation and compression in the acoustic realisation is striking, and one might expect this difference to be reflected in the auditory realisation. However, truncated and compressed realisations of H*+L did not appear to be perceived as such by native speakers. In English, H*+L falls in F0 and is heard as having falling pitch, regardless of how little sonorant material the stressed syllable may contain. In German, on the other hand, H*+L is truncated in F0, but is also heard as having falling pitch by native speakers. This finding can be interpreted to suggest a separation between phonetic (‘auditory’) and acoustic levels of intonational representation.


Finally, in German H*+L, the F0 peak appears to be aligned later in the stressed syllable than in English H*+L. As pointed out in section 2.1.1.1 of this chapter, the auditory distinctions associated with this timing difference cannot be described straightforwardly. Indeed, there may be no salient differences when individual tokens are compared across languages. More generally, however, it is possible that the difference in peak alignment is reflected in German H*+L sounding more often like a ‘rise-fall’ in pitch than English H*+L, which is more ‘fall’ like. This observation may relate directly to the discrepancy observed in the literature between a broader consensus on the intonational categories of English than is the case for German (see Chapter 1, section 2.1.3). As a direct result of the German peak alignment, the rising part of what is auditorily described as a ‘fall’ is often very salient, both in pitch and in F0. Additionally, German H*+L is less clearly distinguished in its realisation from L*+H, which also involves rising pitch and F0. In prenuclear position, for instance, H*+L and L*+H may sound and look very similar, especially when L*+H is followed by a low target. In English H*+L and L*+H appear to be more clearly distinguished; the earlier peak alignment in H*+L makes the falling accent much less ‘rise-like’ than the German counterpart and distinguishes it clearly from L*+H. Thus, it appears that auditory categories such as ‘falling’ and ‘rising’ are very well suited to the analysis of English, because phonetic realisation and phonological patterns happen to match relatively well. In German, on the other hand, phonetic realisation and phonological patterns match less well, a ‘fall’ may be ‘rising-falling’ as well as ‘falling’, but this difference does not reflect a phonological difference. Moreover, ‘rising’ also describes a further, categorically different phonological category (L*+H). In the light of this overlap, it is no surprise that disagreement is found in the literature on German intonation concerning the basic phonological inventory. This observation may be interpreted as offering support for a description of both languages in terms of autosegmental-metrical categories, which account for pitch accents as targets implemented by language-specific realisation rules rather than in terms of auditory categories which are not directly comparable.

�	Note, however, that in an evaluation of English ToBI (Pitrelli et al., 1994), L+H* was described as a ‘minor variant’ of H*, and the analysis of the results, the categories H* and L*+H were merged. Thus, no information is available on how reliably English transcribers made the distinction. 


� 	The raised ‘.’ indicates the syllable boundary.


� 	This comment is based on my own intuition and informal discussions with other native speakers. Experimental verification of the claim, however, is currently lacking, and further research is needed. An investigation testing how native and non-native speakers hear these patterns would add to what we currently know about the relationship between F0 and pitch 


�	This observation does not imply a general absence of IP-final rises in the English corpus. ‘Fall-rises’ represented as H*+L H% occurred frequently.


�	Numbers under 10 with the exception of 7 are monosyllabic, and numbers up 20 can have the same stress pattern assuming items such as 14 in English are likely to be stressed contrastively on the first syllable when listed with other numbers. Fourteen is stressed on the second syllable in isolation whereas the parallel German word vierzehn is always stressed on the first syllable.


�	The syllable offset criteria for thirty / dreißig are not optimally comparable; theoretically, using vowel offset rather than stop and fricative onset would have been more consistent. With respect to taking measurements, however, the criteria chosen appeared to allow more consistent measurements.


�	‘Acoustic phonetic’ because the cross-linguistic difference was observed in F0 but could also be heard.


�	Pierrehumbert (1980) posits a distinction between L*+H H-H% and L* H-H%. In the systems used in the present study, this distinction could be analysed as one between L*+H H% with or without DISPLACEMENT. However, no evidence for the distinction emerged in either the German nor the English data.


� 	Note the ‘mixed head’ in KPs final IP (i.e. the two different prenuclear accents in <don’t talk...> ). Mixed heads were extremely rare in the corpus, and generally, ‘heads’ appeared to represent a single accent choice (see Ladd, 1986: 320).


�	H*+^L in English appears to transcribe the opposite effect of total downstep in German which could have been given as ‘ vH*+L’, but was not transcribed as such because the distinction between partial and total downstep appeared to be gradient. H*+L and H*+^L in English, on the other hand, appeared to be categorically different.


�	Crystal uses the term ‘suspended fall’ for what is referred to here as a half-completed fall.


� 	Note that !H*+^L transcribes a case of H*+L in which two phonological adjustments have applied: (1) DOWNSTEP and (2) HALF-COMPLETION. Examples of HALF-COMPLETION without DOWNSTEP may be assumed to exist ,but no examples were found in the English data. More generally, HALF-COMPLETION is presented with a note of caution. The effect of this modification is similar to the effect of phrasal downstep, and may be more adequately accounted for as such. This finding suggests (a) that we need more evidence of the acoustic phonetic effects of phonological adjustments and (b) that their theoretical status needs further consideration.


� 	A phonological distinction is posited in the Beckman-Pierrehumbert system and transcribed as L+H* L-L% and H* L-L%.
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