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Abstract

Pre-boundary lengthening (PBL), the increase in duration of
segments immediately before prosodic boundaries, is well
researched for variation between languages but studies on
variation within languages are scarce. The present paper reports
on a corpus analysis that investigated variation in PBL between
different dialect regions of German and between different
generations of speakers in these regions. Results suggest
regional variation in PBL in terms of a north-south contrast.
Low German speakers in the north produce stronger PBL than
High German speakers in the south, in particular with older
generations. Results are discussed in light of articulation rate.

Index Terms: Pre-boundary lengthening, prosody, language
variation, German, corpus linguistics

1. Introduction

Pre-boundary lengthening, the increase in duration of segments
immediately preceding prosodic boundaries, is a widely
attested acoustic correlate of prosodic phrasing. It is one of
several phonetic cues to prosodic boundaries, in particular,
intonation phrase boundaries. In intonation languages, such as
Standard German, other major boundary cues include boundary
tones and pauses. As a major cue to prosodic boundaries, PBL
fulfils different functions, such as facilitating syntactic parsing
(e.g., [1]), organizing discourse ([2]) or differentiating meaning
(e.g., [3]). Since it has been attested in many languages, PBL is
considered to be universal, but its universality is still
controversial (e.g., [4]). Similarly controversial is its status in
the language system. It is unclear, whether PBL really fulfills
the functions mentioned above or if it is just a by-product of
physical inertia of the articulation muscles (i.e., they relax and
decelerate towards phrase edges), of the cognitive effort of
planning the next part of an utterance, or of the production of
the pitch contour of boundary tones (see [5] for a discussion).

PBL exhibits many different forms in different languages,
showing a large amount of variation in domain (i.e., the number
of segments affected by PBL) and degree (i.e., the extent to
which segments are lengthened). Segments in the final syllable
immediately before the phrase boundary are most likely
affected by PBL and lengthened the most. Whether PBL also
occurs in penultimate or antepenultimate syllables before the
boundary is still controversial. If it does, the degree of
lengthening is usually weaker the larger the distance to the
boundary. The ways in which PBL is implemented in different
languages is related to the functional load of phonological or
prosodic factors in the individual language systems. For
example, in quantity languages, such as Czech [6] or Hungarian
[7], quantity has the function to distinguish between long and
short vowel phonemes. Therefore, short vowels are generally
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lengthened less before phrase boundaries in relative proportion
to long vowels, so that short vowels never reach the inherent
(i.e., unlengthened) duration of long vowels. The reason for this
is that the phonemic quantity distinctions should always be
maintained, otherwise the phonological system of quantity
languages is disrupted. To mention another example, [8] found
that, in Japanese, a lexically distinctive pitch accent on the first
syllable of disyllabic words leads to a weaker degree of PBL in
the second syllable compared to disyllabic words which were
not initially accented. The authors speculate that an unlimited
degree of PBL in the last syllable would weaken the salience
of the pitch accent on the preceding syllable. Similarly, in tone
languages, such as Mandarin Chinese or Southern Bantu, PBL
might be stronger due the absence or weakness of boundary
tones ([9]).

Variation between languages in PBL has received much
attention in recent years from a language-typological
perspective. What has passed the focus of research so far,
however, is language-internal variation. For example,
language-structurally and geographically definable subsystems
of German ([10]), henceforth referred to as dialects, exhibit
similar factors as previously mentioned for different standard
languages. As [11] outlines, the mid-west German dialect of
Moselle Franconian exhibits lexical tone accents, similar to
Chinese or Swedish. The neighboring dialect of Rhine
Franconian exhibits non-functional, but salient intonation
phenomena (e.g., [12]). In addition, Upper German dialects,
such as Alemannic or Central Bavarian dialects, show specific
phonotactic quantity relations in certain vowel-consonant
sequences (e.g., long vowel plus lenis consonant vs. short vowel
plus fortis consonant, [13]). Furthermore, Low German dialects
differ considerably from the system of Standard German, for
example, in a preference for simple syllable structures, which
might allow stronger lengthening of individual segments
affected by PBL ([14]).

PBL has been attested for Standard German read speech,
elicited in experimental settings, ([3], [15], [16]) and in
spontaneous speech, obtained from existing corpora ([17],
[18]). Studies on spontaneous speech in Standard German are
rare and the number of studies amongst them that investigate
regional variation is even smaller. [19] observe variation in
PBL between the Swiss German dialects of Bern (High
Alemannic in the synonymous canton in central Switzerland
and Brig (Highest Alemannic) in the canton of Valais in the
south of Switzerland. Bernese speakers lengthen the nuclei of
unstressed syllables immediately before the phrase boundary by
60%. In contrast, Valais speakers lengthen them by 92%.
Penultimate syllable nuclei were lengthened in both regions by
about 30%. [20] reports for Germany that Rhine Franconian
speakers in the city of Mannheim lengthen unstressed syllables
more than North Low German speakers in the city of Hamburg
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(22%). The present paper therefore aims to answer the research
question: Does PBL vary between different dialect areas of
German? In light of dialect change [14], the present study takes
previous research one step further by asking in addition: Does
PBL differ between different generations of dialect speakers?

2. Methods

Data from the REDE-corpus compiled in fieldwork of the
project “regionalsprache.de” (REDE, [21]) were annotated and
analyzed for measuring segment duration before intonation
phrase boundaries and within intonation phrases.

2.1. The REDE-corpus

The REDE-corpus provides data from 148 locations within the
Federal Republic of Germany, covering the dialect areas
illustrated in the geographic classification by [22] after [23] and
[24] in Figure 1. 10 locations, marked in Figure 1, were selected
for analysis. They included Oldenburg (West Low German),
Stralsund (East Low German), Bergisch Gladbach and Wittlich
(Central Franconian), Osthofen (Rhine Franconian), Dresden
(East Central German), Rudersberg (Swabian) and Waldshut-
Tiengen (High Alemannic) as well as Trostberg and Passau
(Central Bavarian). Apart from Oldenburg and Stralsund, all
other locations investigated are in High German dialect areas.

location
West Pomeranian 5 AN (1) Oldenburg
Brandenburgish (2) Stralsund
(3) Bergisch Gladbach
(4)  Wittlich
(5) Osthofen
(6) Dresden

(7) Rudersberg

oY

e e ]

(8) Waldshut-Tiengen

9) Trostberg

(10) Passau

Figure 1: Distribution of locations investigated.

At each location, at least 3 informants (one 65 years of age or
older, one between 45 and 55 years of age, and one between 18
and 23 years of age) were recorded at their private residences
or workplaces between 2008 and 2012. The informants
belonged at least to the third generation of their families living
at the respective location, they had not left the location for more
than one year and both their parents came from the same
location. In total, 51 informants were analyzed (4 to 7 speakers
per location).

Each informant had to perform 5 tasks, which elicited more and

less controlled as well as more and less regional speech. The

tasks included:

1) Translating records of 40 sentences spoken in dialect into
Standard German (see [25] for the sentences)

2) Reading the fable “The Northwind and the Sun”

3) A guided interview with a fieldworker who spoke standard
German
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4) An informal conversation with a self-chosen familiar
interlocutor, such as a close friend from the same location

5) Translating the same 40 sentences from task (1), this time
read aloud in Standard German by a fieldworker, into the
dialect of the respective location

The hypothesis was that dialect intensity would increase form
task 1) to 6). The dialect translations are hence assumed to show
the highest dialect intensity ([14]). For these translations, the
speakers were told to listen carefully to each sentence read
aloud by the fieldworker and to utter the sentence as closely
targeted to the dialect of their location but still as naturally as
possible. The translations thus constitute semi-spontaneous
speech and were selected for the present study due to their
dialect intensity. The sentences consisted in several intonation
phrases, such as: “[Im Winter]p [fliegen die trockenen
Bldtter]p [in der Luft herum]p.” (“In winter the dry leaves fly
around in the air.”) A total of 2098 utterances were analyzed.

2.2. Annotation Procedure

In each utterance, boundaries of all segments and words were
set in Praat ([26]) using WebMAUS ([27]) and manually
corrected following the guidelines by ([28]). Syllable
boundaries within polysyllabic words were manually set and
lexical stress indicated. Intonation phrase boundaries were
located by inspecting the pitch contour for boundary tones
([29]) and each word carrying a boundary tone was labelled as
final. The following further information were annotated using a
Praat script: 1) the length of each word in terms of number of
syllables, 2) the stress pattern of each word in terms of position
of main lexical stress, 3) the length of each intonation phrase
(i.e., the intervals between the initiation and termination of
speech in each recording) and 4) the length of each utterance
(i.e., the length of the recording, excluding any silence intervals
and hesitations or speech errors). Moreover, each segment and
each syllable was numbered by the script from right to left
within each word in order to indicate their distance from the
right word edge (which, in the case of final words, is their
distance from the intonation phrase boundary). Also, the
number of syllables was counted within each utterance.

All words longer than three syllables (e.g., DURCHgelaufen,
‘walked through’, zuRUCKkamen, ‘came back’, or KiderREIen
‘childish nonsense’) and trisyllabic words with stress on the
final syllable (e.g., KindeREIN, ‘childish nonsense’, with schwa
apocope) were excluded from the analysis due to a low number
of segments observed per word structure (< 500). Subsequently,
6 different word structures remained in the data set: Trisyllabic
words with either initial or medial stress (e.g. KOCHIGffl,
‘cooking spoon’, or GeSCHICHrte, ‘history’) disyllabic words
with initial or final stress (e.g., WOchen, ‘weeks’ or heRUM,
‘about’) and stressed or unstressed monosyllabic words (e.g.,
MANN, ‘man’, or von ‘of’). Thus, stressed and unstressed
syllables occurred in three syllable positions before the
intonation phrase boundary: ultimate (i.e., immediately before
the boundary), penultimate and antepenultimate. Segments in
all three syllable positions were analyzed in order to see where
PBL begins. Stressed and unstressed syllables were analyzed
separately to avoid confounding lengthening due to PBL and
lengthening due to lexical stress or accentual prominence.
Furthermore, segments were classified as vowels, sonorants,
fricatives, affricates and obstruents. Obstruents were excluded
from the analysis since their lengthening potential is limited. In
total, 69,754 segments were measured.



2.3. Measurements

To test if the data showed a PBL-effect, the duration of all
segments within final and non-final words was measured and
compared. If there was a duration difference between the phrase
positions, this was counted as a PBL-effect if final segments
were significantly longer than segments within an intonation
phrase (for the statistical analysis, see section 2.4.). Regional
contrasts in the degree of PBL were observed if final segment
duration differed significantly between locations in different
dialect areas. To make sure that regional differences observed
were not due to slower or faster speech between regions (see
[30] for a detailed investigation), the average articulation rate
across all utterances was calculated for each location.
Articulation rate was calculated according to equation (1):

utterance duration—silences— phrase final words

(D

artRate =
number of all syllables within utterance

Articulation rate was calculated as in many preceding studies
(e.g., see for an overview and application of this calculation
[30]) by taking the duration of each utterance without any
periods of silence, hesitations or speech errors and dividing the
remaining duration by the number of syllables per utterance. In
the present case, the duration of phrase-final words was also
taken from the utterance duration to avoid circularity. After all,
should a stronger or weaker PBL degree be in fact a regional
trait, locations where final segments are lengthened more would
show a slower articulation rate and locations with a weaker PBL
degree would show a faster articulation rate.

2.4. Statistical analysis

To test if a PBL-effect existed in the data, linear mixed effects
models were fitted to the segment duration data of each syllable
in R ([31]) using the Imr4 package ([32]). The model accounted
for SEGMENT DURATION as a function of PHRASE POSITION.
Random intercepts for INFORMANT, SENTENCE and SEGMENT
CLASS were included.

To test, if the degree of PBL varied between regions, a second
linear mixed effects model was fitted to the final segment
duration data of each syllable accounting for FINAL SEGMENT
DURATION as a function of LOCATION. Random intercepts for
INFORMANT, SENTENCE and SEGMENT CLASS were again
included. The same model was applied to the average
articulation rate data, then accounting for ARTICULATION RATE
as a function of LOCATION

3. Results

The first linear mixed effects model yielded significant segment
duration differences (p<0.001) in monosyllabic words as well
as in the ultimate and penultimate syllables of words, such as
KOCHI6ffl, WOchen, and in the ultimate syllable of words like
GeSCHICHte and heRUM. Lengthening hence inconsistently
reached the penultimate syllable and was most robust in
initially-stressed disyllabic words, such as WOchen. Segments
in antepenultimate syllables (i.e., the initial syllables of
trisyllabic words) were not sigificantly lengthened. Figure 2
shows final and non-final segment duration within stressed and
unstressed syllables in ultimate position before the intonation
phrase boundary (e.g., KOCHIGffl, WOchen, heRUM, MANN).
Final segment duration clearly exceeds non-final segment
duration in each location. The duration difference is robust in

62

stressed and unstressed syllables, although stress seems to
increase the duration difference, in particular in Central
Franconian, Rhine Franconian and Alemannic locations
(Bergisch-Gladbach and Wittlich, Osthofen, Rudersberg and
Waldshut-Tiengen).

ultimate
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Figure 2: Difference between phrase-final and non-
phrase-final segment duration in ultimate syllables.

Yet, in Figure 3, the locations show no clear differences in final
segment duration in stressed syllables immediately before the
phrase boundary. Neither did the second linear mixed effects
model yield significant regional effects for stressed syllables.
For unstressed syllables, however, the model yielded significant
regional contrasts between the Low German location of
Oldenburg and the High German locations (Glad..: p<0.01,
Wit.: p<0.01, Osth.: p<0.001, Rud.: p<0.005, Wald.: p<0.001,
Trost.: p<0.05) and a tendential contrast to Dresden (p<0.1).
The contrasts were most significant with West Central German
and West Upper German locations. However, Oldenburg did
not significantly contrast with Stralsund, the only other Low
German location in the data set. Stralsund showed significant
regional contrasts to the West Central and Upper German
locations of Osthofen (p<0.05), Waldshut-Tiengen (p<0.05)
and tendentially to Rudersberg (p<0.1). Figure 3 shows that
final segment duration in unstressed syllables is longer in
Oldenburg and Stralsund than in the High German locations.

ultimate
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location

E3 odenburg
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B3 wittich

E3 osthofen

Bl Dresden

E3 Rudersberg

B8 waldshut-Tiengen
E3 Trostoerg

ES Passau

passans

200 -
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Figure 3: Phrase-final segment duration in ultimate
syllables per location.

Figure 4 shows that this difference only concerns the old
generation and, by tendency, also the middle-aged generation



of Low German informants in Oldenburg. The older Oldenburg
informants produce the longest final segment duration. They
differ significantly (p<0.05) from all locations except Stralsund
and Dresden, and tendencially from Wittlich and Passau
(p<0.1). The middle-aged informants tendentially lengthen
final segments more in Oldenburg than in Osthofen,
Rudersberg, and Waldshut-Tiengen, and in Stralsund than in
Waldshut-Tiengen (p<0.1). Final segment duration decreases
over the generations in Oldenburg so that the contrast between
the Low and High German locations becomes successively
neutralized. In the old generation, the locations of Oldenburg,
Stralsund, Bergisch Gladbach, Wittlich and Osthofen show a
contimmum: Final segment duration decreases from Low
German to Central Franconian and Rhine Franconian. These
dialects also form a geographical continuum. The East Central
German location of Dresden and the Upper German locations
are more heterogeneous. In the middle-aged generation, the
continuum is interrupted between Low German and Central
Franconian. In the young generation, the continuum flattens
down to one level from Oldenburg to Dresden. The young
generation is generally rather homogenous, but a slight contrast
between the Low-Central German continuum and the Upper
German dialect area is still discernable in the young generation.
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Figure 4: Phrase-final segment duration in unstressed
ultimate syllables per generation.

The average articulation rate of the old Oldenburg informants,
based on the calculation procedure described in section 2.3., is
145 ms/syll and thus slower than that of the middle-aged (97.4
ms/syll) or young informants (99.1 ms/syll). However, the old
Osthofen informants have a slower articulation rate (152.5
ms/syll) but show shorter final segment duration than the old
Oldenburg speakers. Neither did they show a significantly
slower articulation rate than the old informants in the other
locations according to the second linear mixed effects model.
Articulation rates are given in Table 1.

Table 1: Average articulation rate per location.

Location Old Middle Young
Oldenburg 145 97.4 99.1
Stralsund 119.9 122.6 88.8
Berg. Gladbach 118.7 94.7 91.9
Wittlich 126.3 104.5 104.8
Osthofen 152.5 118.8 127.3
Dresden 155.6 1163 108.1
Rudersberg 122.5 119.8 100.6
Waldshut-T. 1289 119 106
Trostberg 123.6 1243 121.9
Passau 120.7 1222 95.8
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4. Discussion

The present study revealed robust PBL in a corpus of semi-
spontaneous dialect translations and thus contributes to research
on PBL in German spontaneous speech (e.g., [17], [18]). It
supports studies on PBL in language varieties and supports
research on variation in PBL within the German language area
with a larger data set ([19], [20]). Also, the study complements
experimental studies on PBL as words with a different number
of syllables and position of lexical stress were compared, which
provided exact observations of the PBL-domain.

Findings of experimental studies on Standard German could be
replicated with the present regional corpus data. Thus, it was
found that PBL robustly affects syllables immediately before an
intonation phrase boundary, but that the PBL-domain expands
further to the left if stressed syllables occur earlier in the final
word. Thus, the PBL-domain included the penultimate syllable
of disyllabic words if it was stressed (WOchen), and continued
on to the stressed antepenultimate syllable of trisyllabic words
(e.g., KOCHIdff]). In a study on Standard German, [3] found
that PBL began in the nuclues of the stressed syllable in proper
names such as RaMOna and KArolin. They conclude that the
PBL-domain is anchored on the stressed syllable. However, in
the present data, the PBL-domain did not include the stressed
antepenultimate syllable. The present results therefore support
a model proposed by [33], which states that the PBL-domain is
not achored but only attracted to the stressed syllable if its
distance to the phrase boundary is too large.

The main aim of the present study was to investigate if PBL
varied between different dialect areas of German and between
different generations of dialect speakers. The findings suggest
regional variation in terms of a north-south contrast. Final
segments are lengthened more in Low German than in High
German dialects. This observation is plausible in light of the
strong typological distance between these dialects. A possible
factor enhancing the degree of PBL in Low German might be
phonotactics. Low German prefers simpler syllable structures
than High German and avoids consonant clusters ([14]).
Segments in simpler syllable structures have more potential to
be lengthened. PBL hence cannot be affected by complex
syllable shortening of segments. If stronger PBL was actually a
regional trait of Low German, the fact that this contrast was
only significant in old dialect speakers can be explained in
terms of dialect competence. Low German dialect areas are
characterized by a situation of diglossia that concerns mainly
old speakers who still possess knowledge of Low German
dialects, while younger speakers often possess no dialect
competence anymore (e.g., [34, 35]). Another explanation for
longer final segment duration in older speakers might be a
slower articulation rate. However, although older speakers
showed a slower speech rate in Oldenburg than younger
speakers, slower articulation rate data did not correspond to
stronger PBL across the locations and the old Oldenburg
informants did not show a significantly slower articultion rate
than the old informants in the other locations. Regional
variation was not maintained in stressed syllables, however.
This may be because of the fact that stressed syllables are
additionally lengthened due to prominence and therefore do not
offer enough leeway for regional variation.

In conclusion, the present study suggests regional variation in
PBL between Low and High German that corresponds to the
dialect competence of different speaker generations. Further
research will be conducted on fully spontaneous regional
conversation data in order to confirm the results.
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