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Abstract

According to the conventional wisdom the word
accent distinction in Swedish (dialects) is
maintained chiefly by a difference in the timing
of the word accent gesture (Garding, 1973).
Gothenburg Swvedish, however, does not obey to
the norm since both pitch height and timing
contribute to the word accent distinction in this
dialect (Segerup, 2004). In Gothenburg Swedish
both word accents have a fall on the stressed
vowel, which makesthe pitch contoursstrikingly
similar (Segerup, 2004).

Up until now the material investigated has
consisted of contrastive words in which the
stressed vowel is phonologically long. In the
present production study we proceed with word-
pairs where the stressed vowel is phonologically
short for a comparison. The acoustic analysis
involves measurements of fundamental frequency
(FO) and segments’ duration of five speakers
production of seven word-pairs altogether.

The results show a significant difference in the
duration of the short stressed vowel between
accent 1 and accent 2. Further, that word accent
has effects on the vowel duration

INTRODUCTION

The present paper investigates the interaction
between word accent and quantity in Gothenburg
Swedish. Minima pairs with accent 1 and accent 2
and with either long or short stressed vowd are
examined. How are pitch height and timing affected
when the voiced portion of the syllable is minimized
by having a short vowd followed by a voiceess
consonant as opposed to a more sonorant
environment, i.e. along vowe or sonorant consonant?
Thisis rdated to the generd question of truncation
or compression of the f; contour in an intonationaly
unfavourable environment (see e.g. Bannert &
Bredvad-Jensen, 1975).
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Background

According to the Swedish tond typology (Garding,
1973, with Lindblad 1975, Bruce & Garding, 1978)
the timing/dignment of the word accent gedture is
essentia to the Swedish word accent distinction.

Thetraditionaly described word accent pattern
of the West Swedish prosodic diaect type (see Bruce
& Gérding, 1978) involveslow pitch on the stressed
vowe for accent 1 words and apeak on the stressed
vowel for accent 2 words in foca postion. Bruce
(1998) has suggested that Gothenburg Swedish is
characterized by two-peaked pitch contoursfor both
word accents with an earlier timing in accent 1. A
previous production study (Segerup, 2004) confirms
that Gothenburg Swedish accent 1 deviatesfrom the
generally accepted West Swedish accent 1 pattern
through having a fall on the stressed vowel.
Furthermore, the fdl of accent 2 is only margindly
later than that of accent 1, meaning that the expected
timing difference between accent 1 and accent 2 is
less than in other didect types. Consequently, the
overd| shgpe of the pitch contoursisgrikingly smilar,
but yet they are perceptudly distinct (Segerup, 2004,
Segerup & Nolan, forthc.).

Pitch height and timing — collaborating
cues

Perhaps the most unexpected finding of the
production study summarized aboveisthat accent 2
was shown oftento involve higher pitchin the stressed
vowd than accent 1. Theresult of theacoudicandys's
shows that the word accent distinction is maintained
by comparaively smdl differencesin the timing and
height of thefall and further that speskers gpparently
use different strategies in order to maintain the
digtinction. Some speskersrely primarily on one cue
or the other, other speskersrely on both.

In order to find out whether listeners attend to
pitch height or disregard it most likely as an
unintentional conseguence of producing thedignment
difference, a perception experiment was carried out
(Segerup & Nolan, forthc.). The stimuli used in the
experiment were resynthesized from natural
utterances with alignment and pitch height varied
systematically. Twenty-four native speakers of
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Gothenburg Swedish served as subjects. Theresults
show that listeners do take note of the height from
which thefdl takes place as wdl asthe dignment of
thefdl.

Thereaults of the production and perception study
above suggest that there is a trading relationship
between pitch height and timing, meaning that these
two independent dimensions contribute in various
proportions to the perception of the word accent
digtinction (Segerup & Nolan, forthc.).

Purpose

The purpose of the present study isto investigate the
interaction between word accent and quantity, and,
further, to investigete whether there is a difference
between accent 1 and 2 as regards the duration of
the short stressed vowe and long stressed vowe,

repectively.
INVESTIGATION

Materials, subjects, method

The speech materials comprise seven contrastive di-
syllabic word-pairs, dl of which are listed pair-wise
in Table 1 below. (Since the present invedtigation is
part of alarge-scae study, the word-pairs included
hereare not completely symmetric). Thetarget words,
in phrase-fina focd pogtion, were extracted from
various sets of sentences (statements) spoken intwo
different speaking styles, normal and clear voice.

Table 1. Contrastive word-pairs included in the
present study.

Accent 1 V: Accent 2 V:

Polen (Poland) pdlen (the stake)

Judith ljudit (to have sounded)
maen (the moths) maen (ground)

buren (the cage) buren (carried)

Accent 1V Accent 2V

pollen (pollen) pdlen (horsey)

tecken (signs) tacken (quilts)

tjecker (Czechs) checker (cheques)

Speakerswerefive dderly male native speakers
of Gothenburg Swedish. The recordings were made
using a portable DAT recorder in the subjects local
environment. Two sets of recordings were made on
two separate occasions. A Gothenburg Swedish
interlocutor read various questions, to which the
subjects read the answer (which proved to induce
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very natural and colloquid speech). At least three
(but upto nine) repetitionsof every sentencein each
speaking mode (in random order) were recorded for
each of the 5 speakers.

The total number of tokens (including all 5
peakers repetitions) in the present andysis varies
from approximately 15 to 28 tokensper wordin each
pesking style.

Acoustic analysis

Theacoudic andyssincudessegments duration and
seven measurements of pitch vaues at specific pre-
seected points. Theseare; the height of the preceding
vowd (1), the start of the stressed vowd (2), thetop
corner of the fdl (3), the bottom corner of the fall
(4), the start of the rise (5), the phrase accent peak
(6), and the end (7). In the case where the stressed
vowel is followed by a voiced/voice ess consonant,
the measurement point (5) isat the onset of the second
vowd . In Figures 1-3 below the measurement points
are marked by trianglesfor accent 1 and squaresfor
accent 2.

RESULTS

Thereaults of the acoudtic andyssare exemplifiedin
Figures 1-4. Figures 1-3 show the average f curves
for five gpeskers production of mden/mden pollery
pdllen and tecken/tacken in clear style, respectively.
The duration of the stressed vowe isindicated by a
bar (at the top for accent 2 and a the bottom for
accent 1). The pitch contours are dligned at the sart
of the stressed vowe and earlier pointsare shown as
having negative times reative to the dignment point.
Inwordswith along vowe theduration of thestressed
vowel and the overal timing of the two word accents
is very smilar, meaning that a direct comparison of
thetiming of pitch eventsispossible, whichisgenerdly
not the case in words with a short vowe!.

Figure 4 compares, for accent 1 and accent 2,
the average duration of the stressed vowe for the
word-pairs malen/maen, pollen/pdlen and tecken/
tacken.

It is clear from the acoustic results that words
with a short vowd behave differently from words
with along vowe. Wordswith along vowe (Judithy
ljudit, Polen/pden and burervburen) behave nearly
the same as mdern/mden, which is shown in Figure
1. For both accentsthe | contour isfalling throughout
thevowe segment from aninitia f, maximum (defined
as the top corner of the fdl), which garts dightly
later a ahigher frequency leve for accent 2 than for
accent 1, to an f, minimum (the bottom corner of the
fdl) at the end of the Stressed vowd.
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Figure 1. Average fundamental frequency contours
for accent 1 (triangles) and accent 2 (squares) for
five speakers. The first point in the curvesis in the
preceding unstressed vowel. The bars show the
duration of the stressed vowel for accent 1 (bottom)
and accent 2 (top). Times are expressed relative to
the onset of the stressed vowel.

Thereisno durationa effect of accent evident in
long vowd words, while this does seem to be the
case in short vowd words. The difference seen for
pollen/pdllen (Figure 2) and tecken/tacken (Figure
3) was a0 seen for tjecker/checker.

In the short vowel contours of pollen and pdlen
(Figure 2) the main pattern of the f; contours of the
long vowd words is preserved. Even if the fal of
accent 1 pollen garts comparatively late into the
vowel, the f contour is faling rapidly through the
second part of the vowel to a final Low,
gpproximately a the V C-boundary.
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Figure 2. Average fundamental frequency contours
for accent 1 (triangles) and accent 2 (squares) for
five speakers. The first point in the curvesis in the
preceding unstressed vowel. The bars show the
duration of the stressed vowel for accent 1 (bottom)
and accent 2 (top). Times are expressed relative to
the onset of the stressed vowel.
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The fdling f, contour of accent 2 sarts a a higher
frequency leved and with dightly later timing than the
fall of accent 1 and reaches Low in the following
consonant.

Figure 3reved safurther effect. In tecken/tacken
and tjecker/checker (not shown here) where the
voicing part is very short it appears that speakers
compress the fal in accent 1, so that the Low is
achieved at the end of the short vowd, whereas in
accent 2 the pitch stayshigh at the end of the stressed
vowe. The graph interpolates to the Low measured
at the beginning of the second vowd, so that the true
dope of thefal cannot be determined because of the
VOi cel essness.
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tacken A2 W Accent 2
— T AcclV
%(5) ® Acc2V
N 225
< 200 A
§ 175 X
o 150
S 125
= 100
75
50 +—@¢—@ : .
300 -100 100 300 500 700
time (ms)

Figure 3. Average fundamenta frequency contours
for accent 1 (triangles) and accent 2 (squares) for
five speakers. The first point in the curves isin the
preceding unstressed vowel. The bars show the
duration of the stressed vowel for accent 1 (bottom)
and accent 2 (top). Times are expressed relative to
the onset of the stressed vowel.

From thereaultsit is obvious that the gradient of
thefal inaccent 1 differs between long vowe words
and short vowd words. The results suggest thet the
gradient of the fal dso differs between short vowd
words, i.e. between wordswhere the stressed vowel
isfollowed by avoiced consonant versusavoiceess
consonant. Thegradient of thefall intecken appears
to be twice as seep as that of maen, while the
gradient of the fal in pollen is approximatey in
between that of maen and tecken.

Figure4 comparesthe duration of the stressed vowel
of accent 1 and accent 2 for comparison between
maen/maen, pollen/pdlen and teckentacken. The
difference in duration of the short stressed vowel
between accent 1 and accent 2 is noticeable.

A t-test showed this difference to be sgnificant for
each individual speaker in each spesking style (at 5
% leve). One exception is tjecker/checker in clear
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spesking style, where two of the speakers vowel
duration for accent 2 was only margindly shorter than
that of accent 1.

Average duration stressed vowel
BAccl 5 speakers
Acc 2
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Figure 4. Average duration (ms) of the stressed vowel
for malen/malen, pollen/pallen and tecken/tacken five
speakers. Accent 1 isrepresented by the light bar and
accent 2 by the dark bar.

DISCUSSION

In Gothenburg Swedish short vowel words, accent
2 seems to demonstrate truncation of the pitch fall
and accent 1 seems to demonstrate compression
of thefal and aso some lengthening of the stressed
vowel. It appears to be the case that Gothenburg
Swedish speakers' strategy is to preserve the fall
on accent 1, while the fall seems to be of less
importance for accent 2.

One interpretation of this is that the falling
contour in the stressed vowel of accent 1 and the
height from which the fal takes place in accent 2
is enough of a cue to maintain the distinction
between the word accents in words with a short
stressed vowel. House (1990) has worked with a
model of tonal feature perception which may be
applied to these findings.

In order to fully understand the interaction of
these cues a perceptual experiment with synthetic
gimuli isin preparation, whichwill manipulate pitch
height and dope in order to discover the relative
importance of these factors.
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