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INTONATION CONTOURS AND STRESS GROUP PAT­
TERNS IN DECLARATIVE SENTENCES OF VARY­

ING LENGTH IN ASC DANISH -
SUPPLEMENTARY DATA 

NINA THORSEN 

Intonation contours in non-compound declarative sen­
tences containing from one to eight stress groups 
were analysed with special regard to the manifesta­
tion of prosodic boundaries. The results are com­
pared with a previous analysis of a very similar 
material. The neat and easy match between the pro­
sodic and some of the major syntactic boundaries 
exhibited by the earlier corpus is not immediately 
replicated by the present utterances. Resetting of 
the intonation contour taken rigidly to manifest 
prosodic phrase group boundaries leads to counter­
intuitive phrase contours, but on the other hand, 
the alternative or supplementary boundary criterion 
suggested in the paper cannot be applied automatic­
ally and unambiguously. This strengthens the claim 
that in syntactically unambiguous non-compound sen­
tences, prosodic structure does not directly re-
flect or map syntactic structure. However, the 
four speakers• productions show a high degree of 
intra- as well as inter subject coherence, and the 
variation found in the intonation contours with 
varying sentence length is not random. Nevertheless, 
the principles governing the intonational proper­
ties, especially of the longer utterances, are not 
easily recovered, and it seems - maybe not sur­
prisingly - that the semantic content of the (con­
st.ituents of an) utterance must also be considered. 
The need for further research, also into the percep­
tion of prosodic structure, is evident. 
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I I INTRODUCTION 
In the previous volume of ARIPUC (Thorsen 1980a) were pub­
lished the results of an analysis of eight non-compound de­
clarative sentences, containing from one to eight stress 
groups, recorded six times by each of four speakers. This is 
a report of an analysis of an only slightly dissimilar mater­
ial, recorded by the same speakers, under similar conditions 
to the 1980 material, and the reader is referred to Thorsen 
(1980a) for an introduction to the subject with references to 
the relevant literature, as well as for accounts of recording 
procedures and measurements. However, I do wish to stress 
once more the fact that the two materials (forthwith identi­
fied as the 1980- and 1981 material) were not originally in­
tended to investigate the relation between prosodic and syn­
tactic boundaries but to test a hypothesis about the equi­
distant distribution on the frequency scale of the stressed 
vowels in declarative sentences. It was the refutation of 
this hypothesis which led to considerations and questions a­
bout the syntactic/prosodic interplay. I also wish to point 
out that temporal relations have not been investigated. Fi­
nally: everything that is said in the following pertains 
exclusively to syntactically unambiguous non-compound sen­
tences. 

I I. MATERIAL 
The material consists of eight non-compound statements, all 
variations on the same theme: 

1. Til, I Tifiis. 

2. Tukke $ skai til I Tiflis. 

3. Buster $ skal med I bussen $ til I TifZis. 
4. Kisser$ skal med I bussen $ i I nat $ fra I TifZis. 

5. Lissi $ skal med I bussen $ klokken I et= i I nat $ fra 

I Tiflis. 
6. Fytte $ skai med I bussen $ tii I Thisted $ kZokken I et 

= i I nat $ fra I TifZis. 

7. Butters$ skal med I bussen $ fra I kirken = i I Thisted 

$ klokken I et= i I nat $ til I TifZis. 

8. Knudsen $ skal med I bussen $ fra I pladsen = ved I kir­

ken = i I Thisted $ klokken I et= i I nat $ til I Tif­

lis. 

Sentence no. 8 translates: 'Knudsen is taking a bus from the 
square by the church in Thisted at one o'clock tonight for 
Tiflis. 1 The stressed vowels are indicated with an acute 
accent. 11 $ 11 denotes the boundary between major syntactic 
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constituents (noun phrase, verb phrase, complements of place 
and time); 11= 11 indicates complement internal boundaries; 11

/" 

denotes prosodic stress group boundaries (see further page 
21). Note that syntactic and prosodic stress group bounda­
ries never coincide. The syntactic boundaries occur after 
the first post-tonic syllable in the stress group, except 
that it occurs directly after et and nat. 

The stressed vowels are all short, but the sequence /ir/ in 
ki~ken is realized as a diphthong [i~J, which was measured at 
the midpoint in time of the voiced stretch; they are all 
high except[~] in et and [re] in nat; they are surrounded by 
unvoiced obstruents except [n] in nat, [I] in Lissi, and the 
stressed vowel in klokken et([-~ 1e~J); [I Jin pladsen is 
devoiced by the preceding aspirated~stop. 

Sentence no. 1 occurred in a small dialogue, - all the others 
were naked but were mixed with a material recorded for a dif­
ferent purpose, being evenly distributed over two full pages 
of recording material, which appeared in three different ran­
domizations, each being read twice on two separate occasions 
{only once by JR), giving a total of six (three) readings by 
each subject. 

I I I. RESULTS 
Stylized tracings of the eight sentences are depicted in fig­
ure 1-4, the grand mean in figure 5. {The last post-tonic 
vowel could not be measured in JR's sentence 7 and is there­
fore also lacking in the mean.) As with the 1980 material, 
the calculation of a mean over all subjects (mean of means) 
is justified by the rather good qualitative similarity be­
tween them. The stressed syllables are connected with full 
and broken lines, denoting the intonation contour proper. 
(Note that these lines are "imaginary" - they are not direct­
ly present in the course of fundamental frequency {Fo).) 
Broken lines occur wherever the connection between two 
stressed vowels is less steep than the preceding as well as 
succeeding ones; two slopes are considered different if they 
differ by an (arbitrary) amount of 0.5 semitones/second. 
(This criterion of slope identity or difference was adopted 
in order to obliterate slope differences that may occur mere­
ly as a consequence of slight differences in the timing of 
the stressed vowels. 0.5 semitones/second may be too narrow 
a step, but lacking data on difference limens for the percep­
tion of slopes such as these a rather strict criterion is 
pref erab 1 e.) 

The stressed vowels in the tracings have been corrected for 
differences in inherent Fo levels, see further Thorsen (1980a 
p. 6). No correction has been attempted for the unstressed 
vowels, partly because the difference in inherent Fo level in 
unstressed vowels and sonorant consonants is smaller than in 
stressed vowels {Reinholt Petersen 1978), and partly also be-



se
m

ito
ne

s 

JR
 

. 
5 0 

: 
• 

• 
:-

: 
' 

. 
. 
.. 

. 
.' 

••
 

__
 

• 
·•

_ •
 

i 
<

 . 
; \

-\
···

 
.-

' . . .
 ·

-...
 ·\L

~
 

• 
• 

• 
• 

• 
\ 

! 
.•

 
. 

. 
. 

• 
• 

• 
: 

. 
. 

: 
: 

•·
 ·• 

• 
: 

_:
 

. 

• 
. 

\~
 

:·.
 

~ 

·:,
,'\

. 
:: 

.•
.. 

.•
 

<
 ·

·N
i~

--
· ..

•.
 "

 
~ 

. 
. 

·..
 

. . 
~ 

• 
. 

. 

-5
 

2 
3 

4 
5 

6 
7 

8 

10
0 

C
S

 

Fi
gu

re
 

1 

In
to

na
tio

n 
co

nt
ou

rs
 

(f
ul

l 
an

d 
br

ok
en

 
lin

es
) 

an
d 

st
re

ss
 

gr
ou

p 
pa

tte
rn

s 
(d

ot
te

d 
lin

es
) 

in
 

de
cl

ar
at

iv
e 

se
nt

en
ce

s 
co

nt
ai

ni
ng

 
fr

om
 

on
e 

to
 

ei
gh

t 
st

re
ss

 
gr

ou
ps

. 
L

ar
ge

 
do

ts
 

re
pr

es
en

t 
st

re
ss

ed
 

sy
lla

bl
es

, 
sm

al
l 

do
ts

 
un

st
re

ss
ed

 
sy

lla
bl

es
. 

Z
er

o 
on

 
th

e 
lo

ga
ri

th
m

ic
 

fr
eq

ue
nc

y 
sc

al
e 

co
rr

es
po

nd
s 

to
 

10
0 

H
z.

· 
Su

bj
ec

t: 
JR

. 

--
.I

 °'
 



5 0 

-5
 

se
m

ito
ne

s 

N
A

P
 

, . 

\f 
...

...
 ~

· 
\ 

••
 

~
·. 

\ 
•·

 
••

 
'<

 /:;
 '· ! 

~
;. 

/:·
 

,'.
 •

. 
'<

 \ \
 ' .

 .·
 

• 
. 

• 
--

~
--

. 
~/

~-
••

• 
: 

:·.
: 

--
-~

 • 
·•

 
••

 
:!'

 
.-

· 
: 

.•
. 

• 
• 

. ..
 • 

.•
 

--
:~

: 
_.

·· 
• 

• 
• 

_.
...

 
• 

_:
 -

~
-

• •
• 

: 
...

. •
 

• 
--

~
--

/ 
...

.. 
••

••
.. 

_/
 

:!'
 

. 
: 

. 
. . 

: 
.•

 
• 

• 
• 

~
-

• 
: 

, 
_:

 
...

 
...

. 
• 
...

 
.:~

_-
-·

 

, 

2 
3 

4 
5 

6 
7 

8 

10
0 

C
S

 

Fi
gu

re
 

2 

Su
bj

ec
t: 

N
R

P.
 

Se
e 

fu
rt

he
r 

th
e 

le
ge

nd
 

to
 

fi
gu

re
 

1.
 

...
.a

 
-.

...
.,J

 



se
m

ito
ne

s 

20
 

-.
I co

 
B

H
 

15
 

10
 

\ 
.-

\ 
_!

._
 

~-
_.

-\
_ 

~ 
!-

. 
. 

_.
·\ 

! \
 x-

--
-·-
-~

-_
t-

._
 >
<

_.
-

\_
 r.

 
t_

 _
.-

·\ --
~

-.. /
--

. /·
. _

'.'
 

~
! \~

 ..
 --
--

--
-.

. 
r·

 ..
 •.
 _

, ~
--

-·-•.
 __

 _/
\ .

,..
. ~

-
,, 

~
 ~ 

: 
• 

_:
 

~ 
~-

~ 
: 

' 
~

--
~

-,
 

: 
_:

 
~

-.
 

. 
. _

.· 
. 

: 
: 
-.

 
.·•

·. 
. 

• 
• 

-~
--

--
~ 

• 
• 

.,.
 

• 
• 

• 
--

-,
 

_:
 

~
--

·· 
. • 

.•
 

• 
. 

••
• 

/ 
' 

~
. 

. 
• 

. 
• 
-

' 
••

• 
. 

~
--

\ 
~,

 

2 
3 

4 
5 

6 
7 

8 

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
1(

)(
) 

C
S

 

Fi
gu

re
 

3 

Su
bj

ec
t: 

B
H

. 
Se

e 
fu

rt
he

r 
th

e 
le

ge
nd

 
to

 
fi

gu
re

 
1.

 



se
m

ito
ne

s 

20
 

'· 
N

T
 

15
 

10
 

\ .~
._

 
.. : 

·•
 . 

: 
:.

 
.•

 
. 
--

:-
-.

 
• 

" 
~

: 
...

. 
_:

-.
. 

. ~
<

-·-
~ /· 

, 
: j-

~
l:_

__
.-

·· /· 
.. /

 
• 

·-
-~

 
~-

-~
·:_

; 
'--

-.
;. _

_ 
. • 

5 

.. 
·. 

.. 

2 
3 

4 
5 

6 
7 

8 

;a
 

10
0 

C
S 

Fi
gu

re
 

4 

Su
bj

ec
t: 

N
T

. 
Se

e 
fu

rt
he

r 
th

e 
le

ge
nd

 
to

 
fi

gu
re

 
1.

 
__

, 

"°
 



se
m

ito
ne

s 
15

 

10
 

5 
.. \·

 \
~ 

•.
 

. 
.. 

0 
2 

10
0 

C
S

 

3 

; 
' 

Ii.
<

 

• ••
 

_:
_·

-~
\_

:'.
 

-
.•

 
...

. 
. 

.•
 

. 
...

 ~
 

. 

• 
. 

. 
. 

4 
5 

6 

fi
gu

re
 

5 

'.'
. 

~

• 
~

-
. 
. 

. 

7 

A
ve

ra
ge

 
ov

er
 

fo
ur

 
su

bj
ec

ts
 

(m
ea

n 
of

 
m

ea
ns

).
 

Se
e 

fu
rt

he
r 

th
e 

le
ge

nd
 

to
 

fi
gu

re
 

1.
 

m
ea

n 

8 

N
 

0 



INTONATION CONTOURS 21 

cause reliable quantifications of these differences are lack­
ing. However, Keinholt Petersen (1980) found that inherent 
Fo level differences in a stressed vowel areto some extent 
carried over into the first post-tonic vowel, i.e. a post­
tonic vowel will have a higher fundamental frequency after a 
stressed vowel with a high than after a stressed vowel with 
a 10w tongue position, everything else being equal. It 
might therefore have been appropriate also to raise those 
post-tonic vowels that occur after non-high stressed vowels, 
but again the exact magnitude of these corrections is not 
well established and no sucn compensation has been attempted. 

It is worth noting, as with the 1980 material, that 
standard deviations on Fo and time measurements are 
small: in sentence no. 8, for instance, they range 
(with individual subjects) for the stressed vowels be­
tween 4.9% and 1. 1% of the mean and for the unstressed 
vowels between 5.2% and 0.5% of the mean in the Fo meas­
urements. The standard deviations on the total duration 
of sentence no. 8 range between 3.2% and 1 .7% of the 
mean. The figures must therefore be fairly reliable in­
dications of the subjects' behaviour. - Furthermore, 
there is no tendency for the first recording(s) of each 
item to be deviant from the following ones (which is not 
necessarily excluded by the small standard deviations, 
if only later recordings are sufficiently undispersed) -
i.e. there is no apparent sign of subjects having to go 
through a learning procedure which then made for more or 
less automated readings of later repetitions of a given 
item. I note this expressly because sentences no. 7 and 
8 are very long indeed and might have caused this kind 
of behaviour. The small standard deviations, i.e. the 
good "production stabiliti 1 across a subject's six 
(three) renderings of each utterance, are interesting 
also in the light of the difficulty I have in recovering 
the rules that the subjects must have employed for their 
productions, see further below. 

The results of range variation and of variation in starting 
and end points resemble the 1980 material to a point where 
they are hardly worth accounting for. The appropriate fig­
ures and tables and accompanying comments are given in an ap­
pendix. 

A, STRESS GROUP PATTERNS 

A prosodic stress group has been defined previously as a 
stressed syllable plus all succeeding unstressed syllables, 
irrespective of intervening syntactic boundaries within the 
same intonation contour. This definition still nolds. The 
stress group patterns in figure 1-5 look the same, basically, 
and no trace of either word boundaries or stronger syntactic 
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boundaries (which occur after the first post-tonic syllable 
in most instances) can be detected, i.e. the prosodic stress 
group cuts across the syntactic structure (still: in syntac­
tically unambiguous non-compound sentences). 

In the 1980 material a trend was found towards higher rises 
to the post-tonic vowel in a stress group immediately preced­
ing a discontinuity {a resetting) in the intonation contour. 
A similar trend is not present here, and I am inclined to be­
lieve that I over interpreted the 1980 material on this 
point. If a consistent trend had been found to higher ris­
es to the post-tonics {or any other systematically deviant 
stress group pattern) in certain places, then that of course 
might have been added to the list of criteria for prosodic 
boundary assignment, cf. below. 

B, INTONATION CONTOURS 

1. OVERALL DOWNDRIFT 

a. Degree of downdrift In table 1 are given least squares 
regression line slopes for the 

stressed vowel data points and the first post-tonic vowel 
data points, respectively, in sentences 2 through 8, cf. fig­
ure 1-5. These regression lines may be taken as an expres­
sion of the degree of overall downdrift. For ease of refer­
ence I shall forthwith call the lines connecting the stressed 
vowel data points (i.e. the intonation contour proper) and 
the lines that would connect the first post-tonic vowel in 
each stress group 11baselines 11 and 11toplines 11

, respectively, 
but note that this is not the way these terms are ordinarily 
understood, see further Thorsen {1980a p 2-3). As with the 
1980 material the 11topline 11 is steeper than the 11baseline 11 

slope, and 11baseline 11 and 11topline 11 slopes are highly corre­
lated across the seven utterances (r = 0.93 (JR), 1.00 (NRP), 
0.94 (BH), 0.97 {NT)). The Pearson product moment correla­
tion coefficients come out with rather high values, i.e. 
straight lines are fairly good approximations to the data. 
Exceptions are the "baselines" of BH's sentence 7 and 8, 
with correlation coefficients of -.74 and -.75, respectively, 
but note that the jagged 11baseline 11 is somewhat smoothed out 
in the 11topline 11 which would be rather better fitted to a 
straight line (cf. the coefficients of -.94). A similar 
tendency (though slight - due to the generally high 11baseline 11 

coefficients) can be observed with the other subjects, but I 
do not think the smoother 11toplines 11 warrant considerations 
about their being in some sense primary and 11baselines 11 sec­
ondary, for a number of reasons: 

The stressed vowel and the first post-tonic in each stress 
group are highly correlated across a given sentence, cf. 
table 2. The correlations have been calculated both from da­
ta where no compensation for differences in intrinsic Fo lev­
el between stressed vowels of different tongue height is per­
formed as well as from the 11compensated11 data (as they appear 
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in the figures): Stressed and post-tonic vowels do not lead 
separate lives, but I would argue, as on a number of previous 
occasions, that the post-tonic vowels are the dependent var­
iables in this relation. Firstly, a stress group obviously 
has to have a stressed vowel in it, but not necessarily an 
unstressed one, secondly the stressed vowels in an utterance 
seem to be stronger perceptual cues to the identification of 
sentence intonation than the post-tonics (see Thorsen 1980b). 
Finally, one might argue that if prosodic boundaries are in­
deed signalled via a non-smooth declination, then the slight­
ly more irregular 11baseline 11 is a better carrier of such in­
formation than the "top 11 ne 11

, and I sha 11 thus consider 
11baselines 11 only in the section on prosodic phrase group 
boundaries. These arguments do not necessarily deprive the 
11 top 1 i ne II of any perceptua 1 re 1 evance at a 11 - on the con­
trary, the smooth "topl ine11 may be seen both as a carrier of 
infonnation about the degree of overall downdrift, and as a 
reference which sets off the more irregular "baseline". 

A tendency appears in taole 2 for the correlations on "com­
pensated" data to be (albeit only slightly) higher than on 
uncompensated data. Given that tne correlations are general­
ly very high (excepting BH's sentence 7 and 8) and should be 
so if post-tonic vowels are predictable from the stressed 
ones, then the even better correlations that we obtain from 
data where intrinsic Fo level differences are compensated for 
is a point in favour of just this procedure. And one might 
speculate that if a partial compensation had also been per­
formed in the first post-tonic vowel after non-high stressed 
vowels (cf. above) then correlation coefficients would have 
been still closer to unity. 

That slope variation is not a linear function of utterance 
length is seen also in figure 6 and 7. Rather, the slope of 
the overall downdrift decreases asymptotically with utter­
ance length {whether defined in terms of number of stress 
groups - figure 6 - or in terms of actual duration - figure 
7) and reaches a mean saturation value of about -1.5 semi­
tones/second (stressed vowels) and -2.0 semitones/second 
(post-tonic vowels), respectively. (In the 1980 material 
the corresponding values were -2.0 and -2.5 semitones/sec­
ond.) For a brief discussion of this point, see Thorsen 
(1980a p. 20-21). 

b. Shape of the downdrift In the 1980 material a tendency 
was found (by visual inspection 

of the tracings) with some of the subjects in some of the 
utterances towards greater "baseline" declination in the 
early part of tne utterance, i.e. a tendency towards an 
asymptotic declination throughout the longer sentences. A 
similar tendency is not manifest in the present material. 
On the contrary, with two subjects, BH and NT, the final 
part of the intonation contour of the longer sentences is 
decidedly more steeply falling than the beginning. With JR 
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we find a steep beginning, a levelling out, and a steep fall 
at the end. The subparts of NRP's contours have approximate­
ly identical slopes. - The difference in the two materials 
should probably be ascribed to their different syntactic (and 
semantic) and prosodic make-up, and I think that this constit­
utes a good illustration of the precaution needed in the in­
terpretation of the results of isolated analyses. 

2. PROSODIC PHRASE GROUP BOUNDARIES 

In Thorsen (1980a) a discontinuity in the intonation contour 
was said to occur at those places in the contour where the 
slope of the line connecting two stressed vowels is less ·: 
steep than the preceding as well as succeeding ones (i.e. 
where a partial uresetting 11 of the contour takes place), and 
such discontinuities were taken to be manifestations of bound­
aries between prosodic phrase groups. The definition seemed 
a reasonable one, given the shape of the intonation contours 
and the neat and easy match between the prosodic and some of 
the major syntactic boundaries thus established. 

Although the 1980 and 1981 materials resemble each other rath­
er closely, they do differ in the number and distribution of 
major syntactic boundaries. Furthermore, the 1980 material 
had complements of purpose and place, the 1981 material has a 
complement of time and two complements of place in the longer 
sentences. The difference between the materi ls is greatest 
in sentence 6, 7 and 8 - which are also most evidently differ­
ent in their intonation contours. The three pairs of sentenc­
es are listed here, indicating major syntactic boundaries with 
11$11: 

6: {1981) Pytte $ skal med bussen $ tii Thisted $ klokken et 
i nat $ fra Tiflis. 

{1980) Anita$ skal med bussen $ til festen for Kisser$ 
pci "Kilden" i Thisted. 

7: (1981) Butters$ skal med bussen $ fra kirken i Thtsted $ 
klokken et i nat $ til Tiflis. 

{1980) Butters$ skal med bussen $ til festen for Kisser 
og Lissi $ pa "Kilden" i Thisted. 

8: (1981) Knudsen$ skal med bussen $ fra pladsen ved kirken 
i Thisted $ klokken et i nat $ til Tijlis. 

{1980) Knudsen og Bitten $ skal med bussen $ til festen 
for Kisser og Lissi $ pa "Kilden" i 1~isted. 

(Sentence no. 8-1980 translates: 'Knudsen and Bitten are tak­
ing a bus to the party for Kisser and L issi at 11Kilden11 in 
Thisted.' .} The major syntactic constituents contain one, two 
or three stressed syllables (with pertaining unstressed ones) 
as follows - the actual phrase grouping .performed by subjects 
in the 1980 material is indicated in parentheses: 
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6: ( 1981) 1 + 1 + 1 + 2 + 1 
(1980) 1 + 1 + 2 + 2 (2+2+2: JR; 2+4: NRP, BH; 

6 or 4+2: NT) 
7: {1981) 1 + 1 + 2 + 2 + 1 

(1980) 1 + 1 + 3 + 2 {2+3+2: all subjects) 
8: {1981) 1 + 1 + 3 + 2 + 1 

(1980) 2 + 1 + 3 + 2 (3+3+2: all subjects) 

This is not precisely the way the contours appeared in Thorsen 
{1980a figures 1-5) due to the less tolerant criterion of 
slope identity adopted there, but it corresponds to the trac­
ings in the lower part of figures 8-11 here. With a slightly 
wider step than 0.5 semitones/second the second discontinuity 
in JR's sentence 6-1980 would disappear and his grouping would 
be 2+4 as wel 1. 

On the basis of the grouping perfonned by subjects in 1980 I 
would venture the following hypotheses, although the risk of 
making too-far-reaching conclusions is considerable: (a) Four 
stressed syllables in one prosodic phrase group seems to be 
the maximum {cf. also the fact that sentence no. 5 was indeed 
divided prosodically into two groups). NT's exceptionally 
large range (about 15 semitones) wil 1 accommodate even larger 
prosodic P.hrases1 but it is ~lso po~sible to postulate a 4+2 
grouping in no. 6-1980. {b) A syntactic constituent having 
only one stressed syllable in it ties up prosodically with 
a neighbouring constituent. {This point is one that may be 
disproven by a different material. If the neighbouring con­
stituent(s) is (are) already maximally long (with four 
stressed syllables in it {them)) then a prosodic phrase with 
only one stressed syllable may be envisaged, unless a neigh­
bouring constituent is to be cut up internally by a prosodic 
boundary. However, I do not think that a .fi na 1 syntactic 
constituent with only one stressed syllable in it will appear 
as an i.ndependent prosodic phrase and thus be preceded by a 
discontinuity, because such a final 11rise 11 probably would 
violate the inherent feature of terminal declarative sentence 
intonation.) With these restrictions the groupings in sen­
tence 6-1980 are all predictable, and the grouping in sen­
tence 7-1980 is the only one possible; in sentence 8-1980 
a 2+4+2 grouping is also possible, unless we add a further 
constraint that (c) prosodic phrase groups be of as nearly 
as possible equal size - then 3+3+2 is a better candidate 
than 2+4+2. - The 3+3+2 grouping in sentence 8-1980 might 
also be due to (d) a tendency for the boundary before the 
complement (at the second 11+11

) to be stronger than the NP+VP 
boundary (at the first 11+11

) - and this may be true of this 
particular utterance but is hardly a general phenomenon (cf. 
the discussion about the role that semantic content may have, 
in section 4. below). 

If these restrictions on prosodic phrase grouping are carried 
over to the 1981 sentences, we get the following possibilities: 
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6-1981: 
7-1981: 

8-1981: 

2 + 4 (hypothesis (d)) or 3 + 3 (hypothesis (c)) 

2 + 2 + 3 (hypothesis (d)) or 4 + 3 

2 + 3 + 3 (the only one possible) 

31 

All of the above reasoning naturally rests upon the assump­
tion that a major syntactic constituent will not be cut up in­
ternally (at least if it has no more than four stressed sylla­
bles in it), or in other words: a prosodic boundary will not 
occur independently of a major syntactic one (whereas a major 
syntactic boundary need not be accompanied by a prosodic one). 

In figures 8-12 the two sets of intonation contours are shown 
(omitting the unstressed syllables)·with syntactic boundaries 
indicated, and in the leftmost C'a11

) edition {if there is more 
than one) with broken lines at the discontinuities as defined 
above. Before proceeding any further, I wish to point out two 
things: Firstly, the 11irregularity 11 of the contours cannot be 
due to faulty correction for intrinsic Fo level differences 
between vowels (cf. also A. l.b above). In figure 12 I have 
indicated in square brackets the lowest vowels in the sentenc­
es, and if one looks across the subjects at these particular 
stretches and compare them with the rest of the contours, it 
is clear that the raised non-high vowels cannot be made re­
sponsible for the breaks and turns in the contours. Second­
ly, it is also evident that a subject's Fo range will influ­
ence the demand for and degree of 11resetting 11 of the contour, 
compare BH {figure 10) to NT (figure 11), for instance. 

The prosodic boundary definition and assignment which worked 
so well with the 1980 sentences is less satisfactory with the 
present material, compare the actual 11a 11 groupings to the pre­
dictions: 

predicted JR NRP BH NT 
6-1981: 2+4 or 3+3 2+4 2+4 2+4 6 

7-1981: 2+2+3 or 4+3 7 3+4 3+4 2+2+3 

8-1981: 2+3+3 2+2+4 2+2+4 2+2+4 2+3+3 
In sentence 6, three subjects fit one of the predictions, in 
sentence 7 and 8 this goes for only one subject. That could 
of course just be a hint that the assumptions on which the 
predictions are based are false - in other words prosodic 
boundaries can occur independently of major syntactic ones. -
However, some of the phrase contours that arise in the figures 
{

11a11 editions) as a result of the iiresetting 11 criterion ap­
plied seem distinctly counter-intuitive: (1) No boundary is 
assigned at the third 11$11 in JR's and BH's sentence no. 7 
and 8, though the contour takes a sharp turn at that place. 
{2) The final phrase contour is rather sharply rising-falling 
in BH1 s sentence 7 and 8. (3) No boundary is assigned at the 
third 11$11 in NT's sentence 6, although the resemblance to the 
final phrase contour in sentence 7 and 8 is striking. 
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In the 11b11 editions of the contours I have suggested an al­
ternative boundary location: Before the antepenultimate 
stressed syllable of sentence 7 and 8 with JR and BH the con­
tour takes a rather sharp turn, and a boundary is inserted. 
Since the corresponding final part of sentence 6 bears a 
striking resemblance to those of 7 and 8, the boundary is al­
so moved (JR and BH) or inserted {NT) here. A similar bound­
ary location can be defended for NRP as well, though his con­
tours are on the whole less jagged-looking. In this way a 
certain coherence is established across subjects and sentenc­
es. Note that the 1980 criterion is not at crosscurrents with 
the present boundary assignment where the 1980 sentences are 
concerned, except that a boundary is suggested in NT1 s sen-
tence 6 at the 1 ast 11$ 11

• - Now the predictions and the 
11actual 11 groupings correspond very well indeed: 

predicted JR NRP BH NT 
6-1981: 2+4 or 3+3 3+3 3+3 3+3 3+3 

7-1981: 2+2+3 or 4+3 4+3 4+3 4+3 2+2+3 

8-1981: 2+3+3 2+3+3 2+3+3 2+3+3 2+3+3 

Unfortunately, it is no longer possible to assign prosodic 
boundaries automatically and unambiguously from the intonation 
contours alone: with the boundaries suggested in the 11b11 edi­
tions we get phrase contours that describe asymptotic declina­
tions or even rises at the end (see e.g. BH), but when phrase 
final rises are admitted (and I do not see why, a priori, they 
should not be) then a number of alternative boundary locations 
present themselves (which only violate the hypothesis that a 
prosodic boundary cannot occur unaccompanied by a major syn­
tactic one - a hypothesis that would therefore have to be dis­
carded) as indicated by the crosses in the figures. A further 
difficulty would arise with an "isolated" sentence, i.e. one 
that could not be compared to any others in order that a 'co­
herence across sentences• criterion might be applied. 

3. PROSODIC BOUNDARY PERCEPTION 

At this point the need to know something about prosodic bound­
ary perception becomes pressing, because if the discontinui­
ties and resettings of these intonation contours have no per­
ceptual significance per se, i.e. as prosodic boundaries prop­
erly speaking, then the search for definitions of them and cri­
teria for retrieving them from the intonation contours (without 
regard to syntactic structure} becomes futile. 

A number of studies are concerned with the prosody/syntax rela­
tion: Uyeno et al. {1980) find that Fo will disambiguate syn­
tactically ambiguous sentence structures in Japanese (clause 
structures); Streeter (1978) reports that Fo will disambig­
uate ambiguous algebraic expressions in American English, 
whereas duration is a less stable cue; Lehiste et al. (1976) 
tell us that duration will effectively disambiguate syntacti­
cally ambiguous utterances (American English), whereas Lehiste 



38 THORSEN 

(1980) mentions dn unpublished experiment by Olive and Lehis­
te where Fo was unsuccessful in disambiguating those same ut­
terances. Although the evidence is slightly conflicting, I 
will assume - for the sake of the point I want to make be-
low - that Fo can indeed disambiguate otherwise ambiguous L1t­
terances. - Cooper and Sorensen (1977) analyse Foat syn­
tactic (clause) boundaries and find significant differences 
as a function of syntactic coding but are not concerned with 
the perception of these differences. ~ Umeda et al. (1975) 
and Harris et al. (1981) investigate listeners' perception of 
(syntactic) boundaries in fluent speech, and Umeda and Quinn 
(1981) follow up the perceptual experiments with an analysis 
of word duration, which is shown to be positively correlated 
with the listeners' perception of boundaries; they also note 
that some listeners seem to be more sensitive to elongation 
than others, some are more sensitive to pitch contours than 
others, and some to a strong initial allophone, but they make 
no claim that prosody actually cues syntactic boundary per­
ception in general. 

Where di samb·1 gua ting otherwise ambiguous utterances is con­
cerned I think it reasonable to assume that we are actually 
dealing with perception of prosodic boundaries, which then 
lead to an interpretation of syntactic structure. But in 
syntactically unambiguous, non-compound sentences such as the 
ones under investigation here, I do not know and rather doubt 
whether prosodic boundaries will be perceived independently 
of (and thus be able to cue the perception of) syntactic 
boundaries. Given the complete speech signal a native speak­
er's prosodic boundary perception may just be a rationaliza­
tion of his linguistic (and semantic) interpretation of the 
utterance. - I have listened to the recordings a number of 
times and tried to listen exclusively for prosodic bounda­
ries (which may be an illusory attempt): I can really de­
tect no boundaries at all with NRP and NT. With BH I can 
detect a boundary at the third "$" in most instances. With 
JR I can hear a boundary in sentence 8 at the third "$ 11 and 
occasionally also at the second "$ 11 in sentence 8. This 
would be a (weak) support for the boundary assignment in 
the 11b11 editions. However, with repeated listening I can 
induce myself to hear prosodic boundaries practically all 
over the utterances, and in an erratic fashion. - Evident­
ly, reliable perceptual results should be obtained from low­
pass filtered speech or synthetically produced signals. 

If it turned out from perception tests with stimuli produced 
on the basis of intonation contours such as these, retrieved 
from syntactically unambiguous non-compound sentences, that 
listeners would not identify and locate consistently prosod­
ic boundaries then it would hardly be appropriate to speak 
of them as boundaries any longer. It would also mean 
that we should content ourselves with a description of the 
intonation contours that arise as a result of syntactic 
structure (and semantic content, cf. below) - but we would 
still have to state that certain syntactic boundaries leave 
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no trace in the intonation contour, i.e. certain syntactic 
constituents will be tied together in one prosodic phrase -
and we would also have to describe the conditions under which 
syntactic boundaries give rise to turns and breaks in the in­
tonation contour and the possible phrase contour shapes that 
arise as a result. - Clearly, both of the materials inves­
tigated are too limited to deal satisfactorily with the last 
problem; further investigations are called for. 

4. THE ROLE OF SEMANTICS?_ 

Let us for the moment assume that the assignment of 11bounda­
ries 11 in the "b11 editions in figure 8-12 is an adequate rep­
resentation of the division into subparts, prosodic phrases, 
of the intonation contours and let me try and explain the one 
most striking difference between the intonation contours of 
the two materials. In. 1981 there are a number of instances 
where the phrase contour rises before the final phrase con­
tour (viz. JR 6 and 8 (only slightly), NRP and BH 6, 7 and 8). 
If we had had only BH's sentence 7 and 8 to judge from, a 
likely explanation could have been found in the fact that the 
final phrase contour must perform a rather steep fall, and 
since it contains three stress groups, it will have to start 
rather high up in the frequency scale, so the rise in the pre­
ceding contour could be an anticipation of this high start of 
the final contour. However, NRP and JR contradict this hy­
pothesis. In fact, there is nothing in the intonation con­
tours per se which can explain the phrase contour rises. 

The final phrase group in all three sentences {6, 7 and 8) 
consists in the 1981 material of two complements, one of time 
followed by one of place( ... klokken et i nat $ til T£flis.). 
The corresponding final phrase group in the 1980 material was 
one complement of place ( ... pa "Kil-den" i Thi.sted.). I do not 
think that two versus one complement, or a thr-ee-stress versus 
a two-stress phrase group have anything to do with the differ­
ence in intonation contour. I would venture a more semantic­
ally oriented explanation: The time complement is less inti­
mately related to the preceding part of the utterance, it is 
more of a unit apart; that is, the boundary before it is 
stronger (at least in these particular utterances) and to sig­
nal this we get what might appropriately be tenned "continua­
tion rises 11 in the preceding contour. Note that the third 11$11 

would also have been a very likely place for a pause to occur 
(not that it did). With this analysis we can distinguish two 
kinds of 11rises 11 in an intonation contour: a phrase final 
continuation rise, which is a 11local 11 deflection, and a reset­
ting of the intonation contour which separa.tes two phrases 
(see e.g. JR; sentence 8) and whose purpose is to keep the in­
tonation contour within the speaker's Fo range. 

It is tempting to illustrate and support the role of semantics 
in prosodic structuring by the "boundary" placement in sen­
tence 6 in the two materials (JR, NRP and BH), even though the 
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intonation contours as a whole do not look widely different. 
In "Pytte $ skat med bussen $ til Thisted /$/ klokken et i 
nat $ fra Tiflis. (1981) the break (11// 11) occurs after the 
first complement (and is preceded by a continuation rise) but 
in Anita$ skaZ med bussen /$/ til festen for Kisser$ pa 
''KiZden" i Thisted. (1980) it occurs before the first comple­
ment. In other words, the prosodic phrasing is not governed 
by surface syntactic structure exclusively, the semantic con­
tent of the syntactic constituents is also taken into ac­
count, in this case inducing a 11boundary11 before the 11heav­
.ier11 time complement in the 1981 utterance, which makes the 
first place complement tie up with the preceding NP and VP. 
This argument is invalid, however, if bussen tiZ Thisted is 
one syntactic constituent, rather than two (equivalent to 
Thisted-bussen 'the Thisted-bus'). In that case the explana­
tion for the boundary placement in the 1981 utterance is not 
to be sought in a heavy succeeding time complement but in a 
weak boundary between bussen and til Thisted. Note, though, 
that this syntactic closeness is not accompanied by a 
stress reduction on the first element which is otherwise 
characteristic of close-knit syntactic relations in Standard 
Danish (like k~re biZ 'to drive a car' and many others). 

III. CONCLUSION 
In Thorsen (1980a) I concluded that the results presented an 
argument in favour of a theory put forward in Selkirk (1980) 
that prosodic categories are distinct entities in the phonol­
ogy that do not have an isomorphous relation to syntactic 
structure. This claim is certainly not weakened by the 
material dnalysed here. In syntactically unambiguous non­
compound sentencesthe prosodic stress group will cut across 
any syntactic boundary, and when - in longer utterances - a 
division of the intonation contour into prosodic phrase 
groups is necessitated, this phrasing bears no simple rela­
tion to surface syntactic structure. Furthermore, I suggest 
that.the matter is rendered even more complicated by the role 
that semantics may have to play in prosodic structuring. 

How and to what extent the results would be applicable to 
free speech I cannot say. One might speculate that prosody 
plays a more important role in the production and perception 
of free speech - .which is rarely so syntactically well-
formed as the schematized material presented for reading in 
this investigation. That is: prosodic boundaries may be 
more evident (also when unaccompanied by pauses) in free 
speech and may of course take more and different shapes than 
encountered here. 
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APPENDIX 
1. RANGE 

THORSEN 

There is an overall tendency for range to increase with in­
creased utterance length, cf. figure 13, but range does not 
increase monotonically, no matter whether range is determined 
by the interval between first and last stressed vowel (13a), 
first and last post-tonic vowel (13b), or absolute Fe maximum 
(first post-tonic vowel) and absolute Fo minimum (last 
stressed vowel, except with NT where the minimum is constit­
uted by the last post-tonic vowel in sentences 1-4 and 6-8) 
(13c). 

The range dispersion on the grand mean in figure 13a 
(stressed vowel interval) is 3.6 semitones (corresponding to 
80% of the smallest range), lying between 5.9 (NT) and 1.8 
semitones (NRP); in figure 13b (post-tonic vowel interval) 
it is 2.2 semitones (corresponding to 29% of the smallest 
range), lying between 3.9 (JR) and 0.9 semitones (BH), and in 
figure 13c (interval between absolute Fo maximum and minimum) 
it is 2.6 semitones (corresponding to 31% of the smallest 
value), lying between 5.7 (JR) and 0.9 semitones (BH). 

2. STARTING AND END POINTS 

Figure 14 depicts the level of starting points (14a: first 
stressed vowel, 14b: first post-tonic vowel) and end points 
(14c: last stressed vowel, 14d: last post-tonic vowel). If 
we disregard sentence no. 1, which obviously groups itself 
with the end points, there is only a slight and irregular 
tendency towards higher starting points with the longer ut­
terances, cf. the slopes of the least squares regression 
lines on the data points of figure 14a-d and their correla­
tion coefficients in table 3. End points decrease more, at 
least through sentence l to 4 (and with most subjects they 
also decrease more regularly than starting points in­
crease, the correlation coefficients generally being numer­
ically greater on the end point regressions). Only BH shows 
a deviant pattern: in the present material starting and end 
points increase and decrease, respectively, to approximately 
the same extent, and in the 1980 material (table 38) start­
ing points increase more than end points decrease. With JR 
in the 1980 material first and last post-tonic in- and de­
creased equally. - The near-constancy of the end points 
from sentence no. 5 and higher was also observed in 1980 and 
can probably be ascribed to a physiological constraint: the 
speaker has a lower limit to his Fo range, which he is bound 
to hit with utterances exceeding a certain length (in terms 
of number of stress groups). 

There are individual differences in the various curves in 
figure 13 and 14, and no clear-cut pattern in the associa­
tion between range variation and starting versus end point 
variation can be found (i.e. even though end points decrease 
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more than starting points increase): 

a. Stressed vowel range The correlation between stressed 
versus starting and vowel range and first stressed vow-
end points el level in this material is as 

follows: JR 0.78, NRP 0.81, 
BH 0.95, NT 0.85 as opposed to a correlation between range 
and last stressed vowel level of: JR -0.92, NRP -0.67, 
BH -0.79, NT -0.97. Thus, the correlation is numerically 
stronger between range and starting point with NRP and BH. 
In the 1980 sentences the same calculations yield for range 
and starting point correlations: JR 0.79. NRP 0.49, BH 0.75, 
NT 0.86; range and end· points: JR -0.67, NRP -0.80, 
BH -0.35, NT -0.96, i.e. JR and BH have stronger numerical 
correlations between range and starting points. 

b. Post-tonic vowel range The correlations between the post-
versus starting and tonic vowel range and level of the 
end points first post-tonic in this material 

are: JR 0.92, NRP 0.85, BH 0.85, 
NT 0.78; between range and last post-tonic level: JR -0.43, 
NRP -0.62, BH -0.19, NT -0.88. In the 1980 material the same 
correlations yield: JR 0.88, NRP 0.62, BH 0.97, NT 0.60 and 
JR -0.85, NRP -0.56, BH 0.12, NT -0.96. Thus, in both mater­
ials range and first post-tonic correlate numerically more 
strongly than range and last post-tonic with JR, NRP and BH, 
vice versa with NT. 

Concludingly we can say - as for the 1980 material - that 
fundamental frequency range is not constant over utterances 
of different length, neither is it a linear function of utter­
ance length. The range variation is brought about by a combi­
nation of variation in starting and end points, and at least 
with some subjects end points lower more than starting points 
increase, until 11saturation 11 is reached (with utterances of 
four to five and more stress groups). 
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tion of the length of the utterance (in terms of number of 
stress groups). Four subjects and their grand mean (crosses). 
In (a) range is defined as the interval between first and last 
stressed vowel measurement in each utterance; in (b) range is 
defined as the interval between the first post-tonic vowel in 
the first and last stress group in each utterance; in (c) 
range is defined as the interval between the absolute Fo max­
imum (i.e. the first post-tonic vowel in the first stress 
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