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I. Introduction

Since Meyer's publications (Meyer 1937, 1954) the increasing interest of
phoneticians in the Swedish word accents has resulted in many investiga-—

tions, e.g. Malmberg (1953, 1955), Hadding-Koch (1961), Ohman (1965),
Alstermark and Erikson (1971), Erikson and Alstermark (1972), Garding
and Lindbled (1973), L8Fquist (1973). A production model of the Swedish
tonal accents was proposed by Ohman (1967) and criticized and amended by
Garding (1970). Both proposals are discussed by Bruce (1974) who provides
new acoustical evidence concerning the tonal accents of the Stockholm
dialect in stressed but non—focal sentence position. Garding (1973)
established a preliminary typology, based on the characteristics of the
FD manifestations in bisyllabic words, not only for the Swedish accents
but also for the other Scandinavian (Norwegian and Danish) word accents,
Investigafing the effect of vowel duration on the FD contour of the

stressed vowel, Erikson and Alstermark {1972) presented data for a

Stockholm speaker in the stressed vowel of aoéent 2 in nonsense words,

They discuss two ways in which the FD contour of accent 2, which in this

dialect is mainly falling throughout the vowel segment, may be modified

when vowel duration is decreased:

(1) TRUNCATION: the falling FD contour of the short vowel, starting at
the same frequency level as that of the long one, merely
ends earlier, which means that its last part is cut off
or truncated,

(2) RATE ADJUSTMENT: the FD contour of the short vowel, starting from
the same level as that of the long one, falls more
rapidly towards the end, thus implying a reorganization
of the tonal contour due to the shorter vowel duration,

The complete shape of the long vowel contour, the fall from the initial

Fo maximum to the final FD minimum, is preserved. The FD contour of the

short vowel is compressed and the final FD minimum has to be reached in

a shorter time, Therefore the curve has to fall more rapidly,




These two hypotheses are illustrated like this:
Figure 1, Erikson's and Alstermark's hypotheses:

(1) TRUNGATION (2) RATE ADJUSTMENT
. /

The findings of Erikson and Alstermark support the truncation hypothesis
in the case of accent 2 of their Stockholm informant,

The aim of this paper is to provide further information on the effect
of vowel duration on the FD contours of the stressed vowel segmeéents of
Swedish tonal accents. We preferred to work with meaningful words (in
order to be able to use naive informants), and we studied both accents
of several speakers refesenting different dialects,

As a conseguence of the varying segmental features of the meaningful
words in our material it is often not possible to correlate an observed

‘change of the FD contour with one phonetic feature only. Nevertheless
we bhelieve that our data will satisfy the purpose of an introductory
investigation, Of course, further and more strictly controlled studies

will be necessary.

IT. Material

As we intended to work with informants who have no phonetical training,
we chose four guadruplets of meaningful, bisyllabic, non-compound teste
words from Elert's list of minimal pairs contrasting accent 1 and accent 2
(Elert 1972). |

The most radical shortening of the vowel segment is achieved, as

Erikson and Alstermark demonstrated, as a combination of phonological



(by means of the long-short Dpposition) and phonetical conditioning (by
means of the voiced-voiceless Dpposition). One pair of testwords (Firgt
line of each set below) contained a long vowel followed by a voiced stop.
The corresponding pair (Second 1line of each set below) contained a pho-
nemically short vowel followed by a voiceless stop. The following four

sets of testwords (e-d) were chosen:

accent 1 accent 2
(a) tag—en (def.pl. of ”grip") tagen (past.part. of taga = "to take”)

tack—en (def,pl, of "thanks") tacken (solemn imperative of 2nd pers,

pl, of tacka = "to thank")

(b) stig—en (def.sing. of "path”) stigen (past.part. of stiga = "to

rise")
stuck-en (def,sing, of stucken (past,part. of sticka = "to
"stucco") stick")

(c) steg—en (def.pl, of "step") stege-n (def.sing, of "ladder")
skott-en (deF.pl. of "shot") skotte-n (def.sing, of "Scotsman')

(d) Hagen (e.g., family name) hage-n (def.sing. of "grove")
back-en (def,sing, of backe-n (def,sing, of "hill”)
"crate")

The four sets of testwords chtain the following structural (seg—
mental) variations; Tirstly between the pair with long vowel and that
with short vowel, secondly between the four sets themselves, The differ-—
ence of volcedness of the medial consonant following long and short
vowel respectively, however, is buillt into the material and common to
the four sets., The feature of voicedness of the follwoing consonant is
not expected to affect the FO of the preceding vowel (Lehiste and
Peterson 1961), In Lifguist's data (1973), howsver, there seems to be
such an effect on the FD peaks but this raising or lowering effect is
not consistent, not even for the two speakers (1 and 3) of the same
dialect (Skane),

In set (a) the pair with long vowels is segmentally and phonemically

identical to that with short vowels, but there is an allophonic differ-

@]

ence of vowel guality between the long and the.short vowel, in IPA symbaols

Bl] and [a} respectively, This difference of vowel quality is also found

in Erikson's and Alstermark's nonsense material,



The pairs in setv(b) differ in the:phonemic vowel guality, (/i/, V&
Ji/), those in set (c) differ in the phonemic vowel quality (/e/ vs /o/)
and in consonantal contoxt., (Thc long vowel is preceded by & dertal and
followed by a velar stop, and vice versa for the short vowel.) The pairs
of set (d), finally, show the same allophomic difference in vowel gquality
as set (a), both containing the vowel phoneme/a/, but the initial conso-
nants differ. Vowel guality affects FD (Lehiste and Peterson 1961), open
vowels having the lowest FO, close vowels the highest,

Between the four sets there is also a difference as to the number of
initial consonants, Sets (a) and (d) are dlike in having one single
initial consonant, whereas in sets (b) and (c) the stressed vowel is
preceded by an. initial consonant cluster consisting of /s/ and the un-
aspirated voiceless staops /t/ and /k/ respectively, According to Rapp
(1971) the number of prevocalic initial consonants does not seem to

affect the f_ of the following vowel.

IIT. Informants

Our material is derived from seven speakers representing several

Swedish dialects:

1. MWV, Malmd female, 20 years old
2, EW, Helsingborg w32 "
3, EH, Stockholm " , 20 " "
4, LGP, Nybro, male , 23” " "
5, BD, J&mshig, female, 19 " "
6. BS, Jonkdping, R
7. JT, Ryd, mele Log v

The geographical distribution'ofﬂthe dialcets investigated is shown

in figure 2, Each informant's sheech is_typical of the local area,

IV, Recordings

The testwords were embedded in the carrier sentence: Jag sa L dar

(I said — there), The test sentences were spoken with primary stress
on the test words uttered as answers to the gquestion: "What did you do
there?", Each testword. was repeated. seven times with a falling sentence
intonation and the items in each set :were presented in the following

order: long vowel accent 1, long vowel accent 2, short vowel accent 1,
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short vowel accent 2, The sentences were spoken at approximately the same
rate and with a tempo most convenient to each speaker. The test sentences
were recorded on a Studer A 62 tape recorder, speed 7.5 ips, in the
sound-proof room of the Phonetics laboratory.'The microphone was a Senn—
heiser MD 421 placed about 15 cms from the speaker,

As a buffer the informants produced the gquadruplet Polen - pollen

{eccent 1) and p&len - p&llen (accent 2), all four words differing in

spelling, The buffer was not analysed,

Ve Analxsis

The productions of the four sets of testwords were analysed via a
FDNEMA analysis mssembly and a Frfkjaer-Jensen intensity meter yielding
a duplex oscillogram, a FD curve and an intensity curve, all three
written out on a Philips Oscillomink, paper speed 100 mm/ sec, Duration
was calibrated continuously by a time marker (100 msec). FD was cali-—
brated for each speaker from a test tape., Five repetitions of each
testword were selected for measurement,

The beginning and the end of the stressed vowel segments were marked
on the duplex oscillogram and on the FD curve, The FO curve during the
vowel segment was drawn to connect the end points of the sweep oscilla-—
tions, In a few cases the curve was smoothad, Conseguently the FD curves
to be measured do not contain any articulatory ripple., For measurements
of FD we chose a number of ppints along the contour. The beginning
(First vocal cord vibration) and the end (beginning of the occlusion
of the stop), were taken for every stressed vowel segment, In order to
catch the relevant features of the FD contours between the beginning and
the end thus defined we determined those points along the curve where it
showed a marked change of direction, These points are:

(1) a FD maximum or peak, defined as the turning point of the curve
from rise to fall,

(2) a FD minimum or dip; the turning point of the curve from fall to
rise,

(3) a point where the contour shows a considerable change of rate,

(4) the beginning and the end of a level portion or plateau of the
curve, turning points from fall or rise to level, and from level

to fall or rise respectively,



The procedure for quantization- is - 4llustrated in figure 3. An example
of an observed FO tracing 1s given to the left, Upon it the points chosen
for meaesuring FD and_ their projection upon the time Aaxis are indicated.
To the right is shown the result, a simplified FD contour containing all

essential information of the contour,

Figure 3, Procedure for quantization of . the FO contours, -

FD tracing simplified FD contour

Given the simplified curves .in our. figures one can easily infer from
the f_ tracings of accent 1 and accent -2 of /tagen/ and /tacken/ for each
informant (tables 2-8 below) the characteristics of the real FD contours
in each testword, '

The number of the intermediate poinfs varies from 0 to 3, Therefore,
the simplified Fo contours in the .diagrams -are determined by 2 to 5 points
of measurements, Their. location along the time axis was measured as well
as the segment durations,

Durations are measured to the nearest 10 msec and FD frequencies to
the nearest 10 Hz. The arithmetic means are rounded to the half of the
interval of measurement (S msec and 5 Hz respectively). The range of
measured FD freguencies and durations within each series DF>Five repeti-
tions was relatively small, Therefore. the arithmetic means may be con-—
sidered reliable, Differences of 5.msec. or 5 Hz in the data should not

be considered relevant,.



VI. Results

Tables 2-8 give the arithmetic means of the % frequencies measured at the
beginning and at the end of the stressed vowel segments and at the inter-
vening points, together with the mean durations of these points from the
beginning of the segment. The fD contours of the four sets of testwords
for each’” informant are diagrammed schematically in figures 4-8, 10, and
12, The diagrams of the left-hand column pertain to accent 1, those to
the right to aceent 2, The diagrams represent the following sets of test-

words from top to bottom: (a) tagen, tacken, (b) stigen, stucken, (c) ste-

gen, skotten, (d) hagen, backen, Vowel durations are normalized so that

all the long vowel segments are given the same length in the figures,
Accordingly the short vowel length indicates the duration of the short
vowel relative to the corresponding long one. Thus it may be seen that
the informants shorten the vowel segments to a different degree, The loca-
tions»of the points represénting FD measurements are proportional to their
durations from the heginning of the segments,

Below each table (2-8) the optimal FD contours (one repetition of the

long.vowel pair “tagen - *tagen and the short “tacken - “tacken) for

accent 1 and accent 2 of each informant are given as tracings from the
oscillograms, With their aid correct FD contour can be inferred from each
of the schematized,

Like Erikson and Alstermark, we use the contours of the long vowels
as the réference when comparing the contours of the long and the short
vowels, This does not imply any causal relationship. It would be egually

reasonable to relate a comparison to the short vowels,

(a) The shortening of the stressed vowel

The degree of shortening of vowel duration from long vowel to short vowel
varies among the speakers, The arithmetic means of the stressed vowel
segment durations of the four testwords, the relative duration of the
short vowel as a percentage of the corresponding long one (the vowel

ratio V/V:), and the difference in % are given in table 1.



Table 1., Segment durations, vowel ratios and difference of vowel ratios

to

in

between accent 1 and accent 2,

Accent 1 ) 1 Accent 2 Differ—
MEAN ME AN gnce
DURATION | V/V: | DURATION  |V/V: : V/V:
msec msec ' %
LONG SHORT | % | LONG SHORT | %
) !

MALMD o6 14 | Ges 0 189 118 | B3 . 2 |
HEL STNGBORG . 184 95 58 . 173 79 | 46 12 J
STOCKHOLM o090 as | a8 2 79 | a3 5

NYBRO 747 98 L ose | 78 93 83 3 |
JEMSHOG 205 98 | 48 } 205 83 i 40 8 %
JONKBPING 276 1@ ] 4o | 281 98 | 38 2 |
RYD iA 221 120 | 54 I 208 105 ! 0 | 4 |

It is found that the duration of the short vowel of accent 1 relative
the long one is always larger.than that of the short vowsel of accent 2

spite of the differences in vowel quality, Thus it seems that the

stressed vowel segment of accent 2 is shortened more than that of accent 1.

The same relationship is found far speaksrs 1 from Skane and 2 from Vister—

gtitland in Lofguist (1973).

(b) £E__contours

T,

MALMO (Mv, Table 2, Figure 4]

Manifestation in the long vowels

The f_ curve of accent 1 falls during most of the long vowel segment,

preceded by a short rise in three testiords but not in “stegen. In

“stigen, the other testword beginning with the /st-/-cluster, this initial

rise of only 5 Hz might also be looked upon as a plateau, It is consider—

ebly higher in ‘“tagen (20 Hz) and ‘Hagen (40 Hz).

Accent 2 has a mainly rising contour with & short fall during the final

guarter of the stressed vowel segment, In “stigen, however, the contour



did not rise immediately at the heginning of the vowel but stayed at

the initial low level for about 17 % (35 msec) of the segment. The
appearance of this initial plateau seems to be a consequence of the
larger duration (210 msec or about 25 %) of the /i/ segment compared to
the duration of the long vowel /e/ (170 msec) in “stegen, Increased vowel
duration due to a slower speaking rate makes a low level contour precede
the rise of accent 2 in this dialect. The rise is delayed (GBsta Bruce,

personal communication).

Vowel shortening

The short Vowel segments display the most characteristic features of the
long vowels, that is a falling FD in accent 1, a rising FO in accent 2,
But the short FD curves differ from the long ones in one main respect,
Minor variations apart, the final portions of the long vowel contours of

both accents are missing in the short vowels., They are truncated.
2, HELSINGBORG (EW, Table 3, Figure 5)

Manifestation in the long vowels

This speeker belongs to the same dialect as the Malmd informant. The FD

- contour of the tonal accents of both speakers are very similar in shape,

The curve of accent 1 falls throughout the long vowel segment from an

initial high level for this speaker, independent of initial consonants,
The FD contour of accent 2 is characterized by a rise preceded by a

rather short and slight initial fall and followed by a final fall. The

fD in the long and short vowels of accent 2 started from approximately

the same frequency, whereas this was the case for only two test pairs for

accent 1, viz, “stigen - “stucken, and “Hagen - ‘backen,

Vowel shortening

When vowel duration is decreased radically the shape of the long vowel
contour is retained in the short vowel segments, But again, several minor
changes are observed,

The short vowel contours of accent 1 start with a short rise while for
the long vowels they are level at the beginning, The peaks are either

higher than the high level of the long vowel cantour (’stuoken), lower
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(“skotten) or at the same level (“tacken, “backen). After the peak the

short vowel contours fall more rapidly than for the corresponding long
vowels, representing instances of rate adjusLment as ls Lhe case wilh
the initial rise, Thus the short contours are totally reorganized
(Dompressed).

Compression is also found in the short vowel contours of accent 2.
The complete shape of the long vowel contours (slight initial fall or
level, rise, fall or level) is pfeserved, except for the absence of the
initial fall in “skotten which may be due to the different place of
articulation of the preceding stop, The short vowel contours. rise more

rapidly than for the long vowels, The peaks of the short vowel contours

are lower in *tacken and at about the same level in *stucken, *skotten,
and * backen, ._ v

Comparing this informant's changes with those of the Malmd speaker,
we find one main difference. The short vowel contours of the Malmd
speaker for both accents represent mainly a trunéation of the final part
of the long vowel contours, whereas the complete shape of the long vowel
contours of the Helsingborg informant ié preserved but compressed in the
short vowels,

Thus we find that two speakers of thehsame local dialect use different
means for manifesting the tonal accents in short vowels followed by a
volceless consonant, '

\

3, STOCKHOLM (EH, Table 4, Figure 6)

Manifestation in the long vowels

The FD curve of accent 1 of thé long vawel is characterized by a rise
which, except for “Hagen, is rather slight while in “stigen and “stegen
the contour ends in a plateau, The short rise of accent 2 seen in ’Egggg
and “hagen is missing in “stigen and ®stegen, which might be due to the
initial consonant cluster, Otherwise the long vowel of accent 2 shows a

falling FD throughout the vowel segmenf.

Vowel shortening

The characteristic pattern of the long vowel f_ curves of the tonal accents

is preserved in the short vowel segments, The short vowels of accent 1 are
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characterized by a mainly rising contour, those of accent 2 by a mainly
falling one, The final parts of the long vowel contours of both accents
are truncated, The rising-falling pattern of *tagen appears also in

* tacken, but in “backen there is no rise, the f contour falling through-
out the shart vowel segment as it is in “stucken and *skotten, which begin
with a consonant cluster, Besides the truncation of the final parts the
short vowel FD curves of both accents are shifted upwards élong the fre-
guency axis by about 20 Hz in most cases, "These considerable freguency
shifts of the short vowel contours do not seem to be a conseguence of
differences in segmental structure between the four sets of test words
because they appear in all of them, The frequency-shifted short vowel
contours may be due to the voicelessness of the following consonant or

to the phonologically short vowel or both,
4, NYBRO (LGP, Table 5, Figure 7)

Manifestation in the long vowel

Accent 1 is manifested as an initial fall towards about one third of the
.long vowel segment followed by a rise during the remaining part of the
vowel segment, thus displaying a FO minimum in the first half of the
vowel,

Accent 2, on the contrary, has a FO maximum at the beginning of the
vowel, in “stigen and "hagen manifested as a plateau, although the greater

part of the segment d1is characterized by a fall.

Vowel shortening

When vowel durations are decreased by about 50 %, the remaining short
vowel contours, in general, preserve the main pattern of the long ones,
It 1s notable, however, that for this informant the asymmetrical con-

sonant context of the stegen - skotten pair does not change the shape of

the contours,

The changes 1n the short vowel contours of this informant are rather
difficult to interpret,

In “backen the contour seems to be compressed although it does not
rise more rapidly, The remaining three short vowel contours of accent 1

are truncated because the FD minimum appears at about the same point of
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time as in the long vowel contours, The long final rise of the long
vowel contours is considerably shorter in the short ones indicating
that the final parf nf the rise is truncated.

All the short vowel contours of accent 2 show some kind of reorganiz-

ation, In “stucken and ‘skotten the curves of the short vowels are com-

pressed, Both short [a] vowels have similar contours, They share one
feature, namely the fall, with the other two contours. As it is steeper

in *tacken and ®Bbacken than in their corresponding long vowels, even

these curves may be counted as instances of compression,

5, JAMSHOG (BD, Table 6, Figure 8)

Manifestation in the long vowels

The FD manifestations of both tonal accents in the long stressed vowels
of this informant show a rather similar contour: a fall at the very
beginning and a rise which is longer in accent 1 than in accent 2, But
whereas accent 2 always has a rather long and considerable fall (about

30 Hz) from the FD peak to the segment boundary, this fall is only slight

or nonexistent in accent 1.

Vowel shortening

When vowel duration is decreased the short vowel FD contours of hoth
accents end with a FD maximum, In general, the_short vawel segments of
both accents are characterized by a rising contour, and in most cases
the brief initial fall is preserved., The final falling parts of the long
vowel contours of both accents never remain, they are truncated, Thus
the FD manifestations of the tonal accents in the stressed vowels become
rather similar to each other. There are, however, some differences
between the remaining short vowel contours of accent 1 and 2, The short
vowel contours of accent 1 end mostly at a higher freguency level than
the corresponding ones of accent 2. Furthermore, the f difference be-—
tween the final FD and the FO minimum is larger in the short accent
words than in the corresponding words of accent 2, The rising rate is
higher in all short accent 1 words than in the corresponding ones of
accent 2, except for ‘backen.

The correct manifestations of the tonal accents in the minimal tonal
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pair ‘backen and *backen by the informant were checked perceptually by
the informant herself some weeks after the recordings had been made and
also by a trained phonetician (BB) of our laboratory, It is true that
the perceptual difference between accent 1 and accent 2 in this testpair
and for this speaker is rather small,

The FD values of backen were then measured on narrow-band Spéctrogramé
made on a Voice Print PV 10. The FD was measured at the beginning, the
minimum, and the final maximum in the 4th and 5th partials and calcu-
lated to the nearest 5 Hz, taking the mean of both if necessary.

In the case of backen we find it necessary to consider briefly the
contour of the second (and final) syllable of the testwords as well, For
the J&mshig speaker FD tracings of hagen and backen from the oscillograms
are given in Figure 9. It will be seen that for this informant the high
FD level of the second syllable of accent 1 is preserved in the testword
with the. short vowel while the rise of accent 2 is changed into a more

level contour,
6. JONKOPING (Bs, Table 7, Figure 10)

Manifestation in the long vowels

The informant's accent 1 is manifested in the long vowels as a FD fall
during at least the first half of the vowel, an FD minimum, and a final,
slight rise towards the segment boundary. In “tagen and “Hagen, both with
the vowel /a/, the fall is preceded by a short rise by 15 Hz,

The FD contour of accent 2, starting from about the same Frequenby
level as accent 1, remains at this high level or rises slowly towards

the middle of the vowel and falls towards the end of the vowel segment.

Vowel shortening

1. tacken, stucken, and skotten

When the vowel duration is decreased the fall of accent 1 and the high
freguency level of accent 2 are preserved on the whole, The final part
of the long vowel contours are truncated. But some slight variations may
be noted, The short vowel curve of accent 1 in “stucken is merely cut off
at the segment boundary. In “tacken the fall of FD dominates the vowel

after the short rise at the very beginning. But the FD curve falls more
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rapidly than in the long vowel. Towards the segment bdundary the rapid
fall is slowed down as is the case in “gkotten. But here the FO falls at

the same rate as in ths corresponding long vowsl,

2. backen

The contours of the short [a] vowel of backen of both accents deviatz to-
tally from the short vowel contours of the other three testwords which
show a similar overall pattern, The correct performance of the tonal
accents in “backen and *hacken was checked perceptually some months later.
Narrow band spectrograms and measurements were made of all productions,

as for the Jamshdg informant.

As to segment durations, the short [a] vowels do not deviate from the
short vowel segments of the other testwords (see Table 7)., They are not
gven the shortest segments.

The most pertinént difference between the short vowel contours of
accent ] and 2 in backen lies in the steeper rise and in the final fall
of the contour of accent 2.

In thevcase of backen we find it necessary to consider briefly the
contour of the second (and final) syllable of the testwords as well,

Figure 11 gives the FD oscillogram tracings of one representativé

production each of hagen and backen for both accents, It can be seen

that the FO contour of the second syllable of accent 1 has changed, too.
The rise of the second syllable of “Hagen has become a high level, The
pattern of the FD contour of the second syllable of “hagen and *backen
is not changed, however, remaining rising even after the short vowel

followed by the voiceless medial stop,
7. BYD (JT, Table 8, Figure 12)

Manifestation in the long vowels

Accent 1 is manifested as a falling FD reaching its lowest level in the
second half of the long vowel, in “stigen as late as at the segment
boundary .

The contour of accent 2, unlike accent 1, rises, after an initial
short fall in "tagen and *stegen, towards a FD maximum at about the middle

of the long vowel segment, It then falls during the second half, reaching
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the same low freguency level at the segment boundary as the corresponding

curve of accent 1,
: o

Vowel shortening

When vowel duration is decreased the final parts of the long vowel con-
tours of both accents are missing in all cases but one (“stucken), Apart
from the truncated long vowel fall of accent 2, the remaining short

vowel contours, except for “stucken, are compressed resulting in a steep~
RSN

er rise,

(c) Conclusions

To sum up we will attempt in the following table to characterize the main
change in the short vowel contours compared to the long ones for each in-

formant and for each accent,

Table 9, Mailn changes in the short contours.

Accent i
Figure Irfformants and place 1 2
4 MV, Malmd Truncation Truncation
5 EW} Helsingborg Compression Compression
6 ~ EH, Stockholm Truncation Truncation
7 LGP, Nybro Truncation Compression
8 BD, J&mshdg Truncatiaon Truncation
10 BS, JOnkdping Truncation Truncation
12 JT, Ryd Truncatign Truncation
Compression

Table 9 suggests that the short contours of our seven informants are
derived from thé“long ones by the principles of truncation in most cases
and by compression in a few cases irrespective of the shape Df the FD
contours of the word accents,

Within the same dialect speakers can differ in the kind of change

observed, Furthermore, a speaker may show truncation in one accent and
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compression in the other. Both principles may be combined within one

accent,

VII, Discussion

The alternation of voiced stop versus voiceless stop in the testpairs was
built into the material on the assumption that a following consonant does
not affect the FO contour of a preceding vowel (Mohr 1971, Leanderssoh
and Lindblom 1971). An investigation of the effect of the segmental
context on a given FD contour of a Gothenburg male informant was carried
out at the laboratory. It reveals very clearly that the whole FD curve

of accent 2, a rising=falling pattern (the peak being located at a point
about one third from the beginning of the vowel segment), is raised con-
siderably, by about 20 Hz, before a voicelessistop compared with a nasal,
and somewhat less oompared with the corresponding voiced stop, The FD
contour of accent 1, however, which falls throughout the vowel, appears
not to be affected by the different features of the following consocnants
/m, b, p/. Partly contradictory evidence is reported in Lfquist (1973).
That is why we do not want to give attention to the Frequency—shiffed
short vowel contours found with some of the informants, It is tempting

to associate the fo raising in short vowels, hefore voiceless stops, and
in fast speech (Barding etal., 1975) with one common mechanism: a greater
tension of the muscles of the vocal organs.

Apart from minor variations, it seems that for the whole material of
our seven informants the short vowel contour of the first, stressed
vowel are achieved by two main strategies or programmes:

(1) Certain parte of the FD contours are not manifested, They are trun-—
cated. The ré&maining parts of the contours of both accents may
(a) still be different from each other or (b) they may resemble each
other,

(2) The complete shape of the contour is compressed, Therefore the curve
has to rise or fall more guickly (raté adjustment),

In general, we only find support for the two hypotheses discussed by
Efikson and Alstermark (1972), We agree with them in calling the one
effect of vowel duration on the FD of Swedish word accent for trunca-
tion, but we prefer to call the other effect for compression which is a

more general term for covering that change than is rate adjustment, A
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compressed contour must be produced with an increased speed for the
rise or the fall, although the absoclute values of the FO maxima or FD
minima of the long contours need not be reached,

As to these tonal accents several linguists (e.g. Elert 1970, 46
and references there) hold that there is only one phonemically relevant
tonal accent, namely accent 2. It is manifested in the filrst stressed
syllable and is followed by a contour similar to that of accent 1 (e.q.
Garding 1970, Ga&rding and Lindblad 1973), which is considered to be the
maniféstatioh of - the sentence intonation. The data of Alstermark and
Erikson (1971) support this assumption as does Bruce (1974). He points
out that the first syllable of accent 2 in the Stockholm dialect. may be
a manifestation of the "pure" accent 2 and that the ”puré" accent 1 is
not realized in sentence stressed position where the fo contour is
determined by the sentence intonation instead,

Thus it seems that shortening of the vowel of the first syllable in
an accent 2 word merely affects the tonal accent while 1t changes the
sentence intonation contour in accent 1. ’
| A deviating contour is found in one of the short vowels of the JOn-
kiping informant: the short vowel contour of “backen shows a rise,
unlike the Falligg FD curves in all the other testwords, As the FD
curves of ®backen are characterized by a rise, the short vowsl contours
of both accents in the stressed vowel have become very similar., And yet,
the tonal contrast in these two word is preserved, the tonal difference
being signalled in the second syllable,

The obseryed changes in all the testpairs of the Jé&mshog informant
and the radical reorganization of the short vowel FD contour of the
Jonkdping informant result in diminishing the tonal contrast in the first
syllable. A decrease of a given contrast or the neutralization of a given
distinction are often found in segmental phonology,

But as the domain of the tonal accent 2 isat least a bisyllabic word,
the second syllable (or a&other following syllable depending on the
stress and accentuation rules of the dialect, see Bruce 1974) will be
avallable for the accent manifestation if there is no neutralizaticn due
to the deletion of stress.

At least one instance of radical deviation and the resulting similarity
of the short vowel contours in the first syllable, as well as other

reasons, motivate a study of not only the FD curves of one syllahle but
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also those of the whole word (consisting of at least two syllables) in

further investigations,
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Table 2, MALWM
F, valuas (in Hz) and durations (in msec).

Accent ﬁ » Accent 2
tagen fD: 270 290 220 230 300 280
t 0 25 145 0 140 175
tacken foz 275 295 260 2580 300
‘ t: O 35 105 0 105
stigen fo: 295 300 205 230 230 250 260
t: 0 30 185 0 35 160 210
stucken fox 300 308 220 235 315
t: O 25 125 0 130
stegen fG: 285 200 240 275 265
t: O 170 0 125 170
skotten fD: 280 240 230 285
t: O 95 0 105
hagen foz 235 275 | 195 210 280 | 260
t: 0O 50 205 0 165 200
backen fD: 245 270 230 205 285
t: O 55 130 0 130

FO tracings of tagen a?d tacken, accent 1 to the left, accent 2
to the right,
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Figure 4, Simplified FO contours of the first vowel segment, MALMO
The duration of the long vowels is normalized,

Dashed line: short vowel



Table 3,

HELSINGBORG

Fg values (in Hz) and durations (in msec).

Accent 1 , Accent 2
tagen fO: 2585 255 190 195 190 250 220
t: O 40 180 0 55 185 185
tacken fo: 240 2585 195 195 190 235 230
t: O 30 100 0 35 65 85
stigen foz 215 215 160 180 175 210 200
t: O a0 170 0 35 140 170
stucken FO: 220 225 175 185 185 210 210
t: O 15 75 0 15 50 685
stegen FD: 240 240 170 180 175 220 205
t: O as 180 0 45 135 170
skotten FD: 210 225 160 180 220 210
t: O 253 90 0 40 60
hagen i fo: 235 235 175 190 185 240 220
't: O 35 155 0 40 135 165
hacken fFO: 230 235 170 185 185 235 225
L ‘t 0 35 115 0 25 80 105

FO tracings of tagen and tacken, accent 1 to the

to the right,
Helsingborg,

P

\
AN

'

LR T

left, accent 2



Figure 5, Simplified FD contours of the first
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Table 4. STOCKHOLM

F. values (in Hz) and durations (in msec).

o
Accent 1 Accent 2
tagen | : 220 | 240 240 260 195
t: 0 240 0 50 260
‘tacken foz 235 260 250 270 250
t: 0 | 95 0 30 90
;étigen fo: 245 255 255 270 215
? t: O 120 190 0 215
stucken | f_: 270 280 280 260
| t: O 80 0 65
stegen f: 235 260 260 260 200
t: O 200 255 0 ’ 240
skotten | f_: 250 260 280 255
t: 0O | 90 0 8o
hagen i 230 285 %lzao 250 200
‘t: O 230 o 50 240
backen | f_: 235 270 | 285 245 |
t: 0 95 250 80

FO tracings of tagen and tacken, accent 1 to the left, accent 2
to the right,

Stockholm,
Hz
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] -—-*"’“"’M’ﬁ | /\ /—‘J
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Figure 6, Simplified FD contours of the first vowel segment, STOCKHOLM
The duration of the long vowels is normalized,

Dashed line: short vowel



Table 5. NYBRO

F, valuss (in Hz) and durations (in msec).

Torrmtes

Accent i Accent 2
tagen o ’ 135 115 155 150 115
t 0 a5 180 0 180
tacken foz 135 125 1358 145 155 125
.t 3 0 40 90 0 50 90
stigen fo: 150 120 140 140 140 110
t O 50 150 0 55 160
etucken | f : 180 130 140 150 150 130
t 2 0 40 90 0 20 90
stegen fD: 135 130 140 145 115 118
Tt 0 55 160 0 145 1758
skotten fo: 140 135 148 150 135 135
t 0 35 95 . 0 45 90
hagen fO: 125 110 140 155 158 120
t 0 75 205 .% 0 50 190
backen fO: 140 120 150 {%140 145 130
(t: O 25 115 0 65 100

Fo tracings of taggn and tacken, accent 1 to the left, accent 2
to the right,

Nybrao,
o !
‘;5o~ % -
10+ TN 4 -
;;go_‘\/ Loy i +_/\ - {
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7 i 3 = 7 a 3 £ N
| !
166 - Lo
oo | e
146 o { { - 't'
PeNT -
1 a k £ N A2 k £ n
b iy I R s L” Y i § i r
2 Moo o] Seo



28

ACCENT 1 ACCENT 2
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Figure 7. Simplified fD contours of the first vowel segment. NYBRO
The duration of the long vowels is normalized.
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Table 6, JAMSHUG

Fo values (in Hz) and durations (in msec).

’ Accent 1 Accent 2
tagen |f_: 250 210 240 220 |(250 230 240 190
t: 0 5 170 210 |(|o0 40 100 200
tacken |f_: 240 230 250 ||2s0 230 240
t: 0 20 80__|lo =20 80
tigen |f: 235 210 240 ||240 215 =235 210
t: 0 35 200 |[{o 30 115 215
stucken | f_: 240 220 240 || 230 235
t: 0 20 8s_||o 70
ktagen f: 220 210 200 235 |[230 220 240 220
t: 0 3 180 210 [0 20 115 205
skotten | f_: 215 255 ||220 220 240
t: O 100 |0 15 80
hagen | f_: 230 210 245 235 ||225 210 235 200
t: 0 30 165 200 ||0 20 110 200
backen © fJ: 210 200 245 |i210 205 235
t: 0 25 125 | 0 25 100

1
w}measured on narrow-band sonagrams

FD tracings of tagen and tacken, accent 1 to the left, accent 2
to the right,

Jéamshdg,
Hz
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Table 7. JONKBPING

F, values (in Hz) and durations (in msec).
Accent 1 | Accent 2
tagen fo: 230 245 170 190 i 230 240 230 240 200
t 0 20 210 290 0 20 60 140 250
tacken fo: 235 250 190 180 || 245 260
t e 0 20 85 120 1| O 100
stigen fO: 245 180 195 240 240 195
t 0 140 238 0 130 210
stucken Fo: 245 200 255 255 |
t: 0 85 0 85 |
stegen fo: 260 185 180 195 % 255 270 2885 21041
t 0 120 200 280 | 0O 1058 165 270 |
skotten | F_: 256 215 200 || 245 260 245
‘t: 0 70 125 110 50 105 |
Ihagen fo: 230 245 165 185 'E'ZSO 250 190 }
i t 0 30 210 290 O 120 275
Faoken !F%L 240 230 260 240 235 265 260
: .t 0 25 110 O 20 75 100

1
/}measured on narrow-band sonagrams

FD tracings of tagen and tacken, accent 1 to the left, accent 2

to the right,

Jonk8ping,
Hz
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200 4
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Table 6. JAMSHIG

Fy, values (in Hz) and durations (in msec).

Accant‘1 Accent 2
tagen |f: 250 210 240 220 ||250 230 240 190
t: O 50 170 210 |(O 40 100 200
tacken | : 240 230 250 ||250 230 240
' t: O 20 8g 0 20 80
stigen |f_: 235 210 240 |{240 215 235 210
t: O 35 200 ||oO 30 15 . 215
stucken 'foz 240 220 240 || =230 235
t: 0 20 85 0 70
lstegen |f_: 220 210 240 235 [|230 220 240 220
t: O 35 150 210 ||O 20 115 205
skotten fD: 215 255 220 220 240
t: O 100 |10 15 80
~hagen ' f : 230 210 245 235 ||2256 210 235 200
t: O 30 165 200 || 0 20 110 200
backen }fé@ 210 200 245 1210 205 235
‘t: 0 25 125 1.0 25 100

1
djmeasured on narrow-band sonagrams

FO tracings of tagen and tacken, accent 1 to the left, accent 2
to the right,

J&mshdg,
Hz
300 o
200 ;w I \/\ /
t a q €n N |
’ a. o en
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Figure 8. Simplified Fo contours of the first vowel segment.JAMSHOG
The duration of the long vowels is normalized.
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Table 7. JONKBPING

F, values (in Hz) and durations (in msec).
Accent 1 || Accent 2
tagen | f_: 230 245 170 190 230 240 230 240 200
t: O 20 210 29 ||o0 20 60 140 290
tacken |f_ : 235 250 190 180 || 245 260
t: 0 20 85 120 il O 100
stigen |f_: 245 180 195 || 240 240 195
t: O 140 235 || O 130 210
stucken FO: 245 200 é 255 255 |
t: 0 85 |0 85 |
stegen |f_: 260 185 180 195 || 255 270 255 210 %
t: O 120 200 280 || 0O 105 165 270 |
skatten | f_: 255 215 200 f 245 260 245 |
t: 0 70 125 |0 50 105 |
hagen | f: 230 245 165 185 | 230 250 190 |
{ t: O 30 210 290 ' O 120 275
backen eY. 200 230 260 240 235 265 260
‘ t: O 25 110 . 0O 20 75 100

1
/)measured on narrow-band sonagrams

FO tracings of tagen and tacken, accent 1 to the left, accent 2

to the right,

Jonkdping,
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Figure 10. Simplified FD contours of the first vowel segment. JBnkdping

The duration of the long vowels is normalized.
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Table 8. RYD
Fo values (in Hz) and durations (in msec).
’Accant 1 o Accent 2
agen f: 160 115 120 145 140 160 120
t: O 130 230 0 15 100 210
itacken fo: 160 118 | 180 140 170 155
£t O 130 0 25 85 110
stigen EFO: 150 110 145 185 115
‘t: 0 185 |0 80 195
stucken f_: 160 115 | 150 165 155
t: 0 100 0 60 90
stegen ifO: 10 110 115 150 145 185 115
t:o0 180 225 |0 25 95 195
skotten f,: 165 135 120 155 145 160 155
£ 0 50 115 g 35 80100
hagen | f: 155 115 115 | 135 185 115
| t: 0 120 245 o 110 230 |
backen f_: 185 110 115 130 135 165 155
[t : 0 95 135 0 50 95 120

FO tracings of tagen and tacken,

to the right.
Ryd,
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accent 1 to the left, accent 2
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