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Abstract

The paper presents results from a production studythe
alignment of prenuclear rising accents in East Nédéerman
in which we focus on two research questions: (1wt
extent can an intermediate variety be integratatieérphonetic
alignment continuum from south to north as postalanh [2],
and (2) to what extent do time pressure factorsftbe left-
hand context influence the stability of tonal atigent. We
rearranged the test material used in [2] with resp®
unstressed syllables preceding the accented syllabur
results show that L is aligned earlier in East Nkd@German
than in Northern and Southern German and thasldéd time
pressure effects the alignment of L, but not of H.

1. Introduction

In the autosegmental-metrical (AM) theory of intboa, an
intonation contour is represented as a sequencéorul
targets: H(igh) tones referring to f0O maxima maaks and
L(ow) tones referring to fO minima amlleys. Separately, L
and H are monotonal accents, in combination theyb#onal
accents which always consist of a starred tone edaby an
asterisk and a leading or trailing tone precedinfptbowing
the starred tone. A starredness of a given tonesepts its
phonological association to a metrical prominent syllable.
Phonetically, association is reflected as the ikedaiming (or

alignment) of the corresponding peak or valley and segmental

boundaries of the prominent syllable ([12, 15]).eTterm

segmental anchoring has been used to describe the
phenomenon of stable phonetic alignment to segrenta

landmarks (such as e.g. the onset of the acceniable)
under varying phonetic conditions. Past researshphavided
evidence for the relative stability of low tonesdaa great
variability in the alignment of high tones in rigiprenuclear
or nuclear pitch accents [e.g. [1] for Greek, [@f German,
[7, 14] for Dutch, [13, 19] for English, [17] forp&nish).
There is a strong tendency for high tones to bdteshi
leftwards under time pressure (e.g., proximity he phrase
boundary or another pitch accent). Remarkably, ladisé¢
studies investigated the phonetic effect of theetipnessure
from theright-hand context. We wonder whether low tones
would show less stable alignment (and vice verga hbnes
more stability) if there is time pressure from teft-hand
context.

However, the tonal stability has been found languag
internally. From the cross-linguistic or even crdssectal
point of view, it is hard to find stability in thalignment of
high and low tones of bitonal accents. Both phong} and
phonological ([10]) analyses were carried out tooamt for
these alignments differences between languagesrigties.
In a study on Northern (NG) and Southern German) (G
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[2], stable alignment patterns of the prenuclese vere found
within each variety as well as significant diffeces between
the two varieties. The main findings are shown ig.F The
two German varieties differ with respect to thegathent of
both L and H: in SG, the low tone is aligned sigaiftly later
than in NG; the high tone is also aligned lateiSi@ though
this difference is not significant. The authoreptreted these
results in terms of different phonetic implemertasi of the
same underlying category, the L*+H accent. Furtlfeenihey
assumed that phonetic alignment forms a continwimmilar to
the VOT continuum [8] with different values in difent
languages and varieties.
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—— Northern German
Southern German
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Figure 1: Schematic representation of the alignment of
the prenuclear risetargetsin different languages and
varieties (after [2]: 187).

Since the distinction between NG and SG is ratbegh,
we want to refine the picture by testing a thirdriety,
especially because German dialectologists agree apbree-
way distinction of German dialects on a north-soatis:
North, Middle, and South German ([3]). The regionatiety
chosen for the present investigation is Upper Saypmken in
East Middle German. Henceforth, we only use thentEast
Middle German (EG) which is the hypernym for Upfeaixon
and which corresponds to the same level of didlecta
description as North and Upper German (Southerm@erin
[2]). Both East and West Middle German take up an
intermediate position between NG and SG (not only
geographically but also linguistically; see for eyade [3]).
Informal auditory observations of EG intonation gested
that prenuclear, but also nuclear accents are alatigned
late in the accented syllable. The prenuclear s@ends like
both being very long and reaching the target pmsitjuite
late (for a detailed description of Saxon intonatee [11]).

The following research questions will be addredadtiis
paper:



1. Does the alignment of L and H form a phonetic
continuum from early to late, in which Upper Saxon
takes up an intermediate position between NG and SG

Table 1: Test words and preceding syllablesin the sentences
used in the experiment. Accented syllables are printed in bold.
Test sentences taken from[2] areindicated by an asterisk.

because of its dialectal placement linking the two

varieties? N° of syllables preceding the accented syllable
. Is there any effect of the left-hand context pamble to two one none
that of the right-hand context? Can we find any enie *In Die Mangelhafte
for a rightward shift of targets depending on the time Ermangelung... | mangelhaften...
pressure factor from the context preceding the raede Alle *Die Nonnenhafte
syllable? Minnesanger... | nonnenhaften...
*Die *Ein nennens- Nenrens-
2. Method Emennung... werter... werte...
*Die *Die mollige... Mollige...
o Vermengung...
2.1. Some critic remarks on the method by [2] 5 “Die “Bei Langere...
The results by [2] are based on absolute segmentaition Verlangerung... Langengrad...

and alignment values. The syllable durations betwd& and
SG did not differ drastically in that study, sottttze reliability
of the data is given. However, a comparison betwibese
results and new data from other dialects is probtamif the
durations of the accented syllables are not cornbyaraAs
mentioned above, we can assumepriori longer syllable
durations in EG than in SG or NG. These duratidfe@inces
would make the comparison of alignment propertieshie
three varieties impossible. We conclude that ialisolutely
necessary to normalize the alignment data witheets the
temporal structure of the segmental string. Thenadization
method will be explained in 2.5.

2.2. Speech materials and experimental set-up

To test our hypotheses and to allow for a comparisetween
our and [2]'s data, we used almost the same spextéarial
as in [2]. All test syllables were ambisyllabic ameere
preceded by one or two unstressed syllables. Tb des
second hypothesis, we rearranged the test sentemities
respect to the number of syllables preceding teergted one.
We chose five sentences for two syllable conditigome/two
preceding syllables). Particular attention was ptidthe

comparable composition of the segments of accented

syllables. Three test sentences from the origiadh dy [2]

were excluded, because they did not fit into thev ne

experimental requirements. The test material waspteted
with five test sentences which did not have anyabigs
preceding the accented one. This procedure resintadest
corpus consisting of 15 sentences which differedthie
number of unaccented syllables (none, one or twedqaling
the prenuclear accent. The test material is predeint Table
1. The materials were completed by 19 dummy septealso
taken from [2]. So, the entire experimental setsisted of 34
sentences. They were put in randomized order.

2.3. Speakers and recording procedure

We recorded 12 speakers (7 f, 5 m) aged betweeam83%3.
All speakers were born and educated in the Eastdlglid
German area and lived most of their lives in thaaa All
sentences were presented on a laptop computemscrhe
subjects were asked to read the sentences atthgit speech

rate and with natural accentuation. Subjects weod n

instructed which intonation/speech melody they #&those.

The recording took place in a quiet room at thejexib’
homes and was made using tBeeechRecorder Software
([9]) and a Sennheisser pc165 USB Headset. Thewiata
digitized at 44.1kHz.

2.4, Data analysis

The EMU speech analysis system ([6]) was used for
segmentation of the accented syllable. Tonal lab&le set
usingpraat ([5]) and then re-converted to EMU. The labeling
of tonal targets was done following the core cidtdry [2]:
The high target (H) was considered to be placedhat
midpoint between the local f0 maximum (H2) and et fO
change in velocity of the rise (H1). The low targe} was
placed at the local fO minimum of the contour amtime onset
of the accented syllable. Fig. 2 displays the lialgetnethod in
more details. For the measurement of L and H2 vesl uke
automatic fO-detection program implemented praat. H1
labels were set manually. The targeted H was derive
automatically in R ([4]). The measurements wereedioy both
authors and checked for consistency.

H2? =local
10-rnasarmmim

H1 = last velocity
change before H2

i H= temporal rmdpoint

i hetween HI and H2

L =local f0-rmnirmuam

Figure 2: Schematic representation of measurement points.
H1 was measured manually, L and H2 were automatically
detected in praat; H was derived automatically in R.

2.5. Temporal normalization

All statistical analyses were carried out in R. Eiignment
and segmental data were normalized by means @fdhation
given in (1). It calculates the linear temporalmalization of
the alignment data with relation to the duration tok
accented syllable. The syllable onset.Ss set to O, the
syllable offset (&) is set to 1. The same normalization
method was effectively used in [18] to comparealignment
behavior of high and low tones in two pitch accents
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Figure 3: Boxplot for the alignment data of L targets
(Nos=m =52, n.=45)

3. Results

The sentence “Alle Minnesénger...” had to be exclufilerh
the analysis, since most speakers did not accertest word
Minnesanger. Also, the data obtained from the nspkaker
UEI had to be excluded from the analysis, sincechésaky
phonation made the necessary f0 measurements iinjgoss

3.1. Alignment of L and H in EG under left-hand time
pressure

Fig. 3 and 4 present the results for proportiotighanent of

L and H. There is an obvious effect on L-alignmsnowing
that decreasing number of preceding syllables plighe low
targetrightwards. The effect was absent in the H-alignment
data. Two repeated measures ANOVAs (for L and Ha dat
separately) were run to test the effect of the pedeent
variablenumber of preceding syllables (none vs. one vs. two)
on the dependent variablalignment. The analyses were
significant for the L alignment ¢fo= 15,0; p<0.001) but not
for the H alignment. Apost hoc pairwise t-test showed
significant differences in the L alignment betwerone-
syllable tokens on the one hand amok-syllable (p < 0.05) as
well astwo-syllable tokens on the other hand (p < 0.001). The
difference betweemne-syllable and two-syllable tokens was
not significant.

3.2. Alignment differences in German varieties

In order to compare the results obtained for EG wibse for
NG and SG, we normalized the alignment data regdairte
[2:186] using the same method for the EG data G&g
Table 3 displays actual segmental durations ofateented
syllable in the three varieties. The segmental tihra in EG
are markedly greater than those in SG and NG. @mégn
duration data pooled across for three varieties ewer
normalized which was useful for the creation of. Eig

Fig. 5 shows normalized alignment patterns of SG, N
and EG. For EG, only the results ofo-syllable and one-
syllable test conditions (see Table 1) were considereds [2]
results for H as well as L were averaged in ordeartable the
comparison. The alignment data from timene-syllable
condition were excluded since there was no comparab
sentence structures in [2]'s corpus.
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Figure 4: Boxplot for the alignment data of Hythan,; =52,

n25:45)

Table 3: Segmental durations (ms) for three varieties of

German.
. Duration
Variety CL | Vv | c2 | sy
East Middle German 85 92 65 247
Northern German 78 74 56 204
Southern German 71 79 55 20
Mean of all varieties 78 81 59 218
Normalized means 0.36 0.37 0.26 1.0

As can be seen in Fig. 5, L is aligned earlier @ tBan in
NG or even SG. There does not seem to be any eliiferin
the H alignment between EG and NG. In both vasekeis
aligned earlier, shortly after C2, whereas H in S@ligned
later, i.e. in the segment following C2.

East Middle German
Werthern German *

— — — Southern German *

C2
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Figure 5: Schematic representation of the L and H alignment.
Data of varietiesindicated by * are taken from[2].
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Table 3: Mean and standard deviations of the
proportional alignment of H1, H, and H2 relative to

Son-
SYLL H1 H H2
mean sd mean sd mean sd
none 0.97 0.13 1.08 0.14 1.19 0.1
one 0.91 0.12 1.02 0.14 1.13 0.1y
two 0.91 0.12 1.08 0.16 1.25 0.2¢4




3.3. On the stability of H targets

Finally, we turn to the matter of the relative sligbof the H

alignment found in the EG data. For this purposeams and
standard deviations of the H1, H2 and H alignmem¢se

compiled in Table 3. Obviously, H1 showed the safiect

of the preceding syllable context as did L (see)3vthile H2

was more stable against the time pressure frontefhdand
context (which is naturally reflected in the aligemb of H).

4. Discussion and Conclusions

With respect to the first research question, wenditfind
any clear empirical support for the idea of an ratignt
continuum of both L and H targets in dialect-sgecif
realizations of a prenuclear rise. Instead, theda@ provide
evidence for a continual behavior of L, which H slasot
show. Whereas L is aligned earlier than in otheietias and
is placed around the temporal midpoint of the onset
consonant, H is aligned shortly after the acceragthble,
similar to the H alignment found for NG. To conadydve
found no evidence, that the H of prenuclear risealigned
later in EG than in the other two varieties. Thelitary

impression mentioned above (see 1.) can probably be

explained by the extremely long (and slow) rise,ichh
emerges from the earlier L alignment and the lorsydiable
durations as opposed to the other varieties. Thgraknt
difference of H in SG and NG is, according to [@}btle and
not significant. Contrary to the expectation that &&es up
an intermediate position between SG and NG vasietie
found that it is more likely that NG fills this erMmediate
position. In conclusion, EG extends the alignmenttimuum
for the L tone, but does not lead to the extensibithe H
continuum. So, the within-linguistic stability of lis in
contrast to the between-linguistic variability of. [The
opposite is true for the alignment of H.

If we compare the German alignment data for aleehr
varieties to the alignment data of Greek and Ehglighich is
schematically shown in Fig. 1, we can at leasedtasat in all
German varieties L is aligned within the accentgliable,
while in English and Greek it is aligned before Hueented
syllable. That is, despite the unexpected earljigneent in
EG, it has still more in common with other Germaamieties
than with other languages.

With respect to the second research question, eauits
provide clear evidence that left-sided time pressiactors
can influence the phonetic alignment of L: the mtiree
pressure from the left-hand context, the later alignment.
Comparing previous results which showed a relative
instability of H tones opposed to stable L toneg.(H, 2, 13,
14, 17]) with present results which show stablenid estable
L, one may hypothesize that the temporal proxintfya
given tone (H as well as L) to the “source” of tipressure is
a relevant predictor for alignment changes. Thisaids
supported by the data presented for H1 and H2 memsumt
points.

Our final remark addresses the method: as recagyize
some earlier studies ([18, 19]) there is a need for
normalization of alignment measurements when coimgar
data from different languages or varieties. Suamgarisons
are intended by most AM-studies (e.g. [1, 2, 13)).1We
think that only normalized data provides a reliabéesis for
the analysis of alignment patterns under differezgearch
conditions and in different languages.
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