
TIiE INFLUENCE OF TEMPO

THREE SI4/EDISH DIALECTS

ON RHYTHMIC AND TONAL PATTERNS IN

Eva Gårding

lntroduction

In The Sca ndinavian l^Jord Accents (1973a) I proposed a typology

for dialectal manifestations of accents ' The Swedish part

was based on l"leyerts data (1937 t 1954) and on Ûore recently

collected speech materials (1973b) ' Since the location of

the fundamental frequeocy peaks plays a major role in the

Èypology it is important to explore hor¡ it is affected by

speech variables such as sentence stress (Bruce 1975) and

Èempo. TemPo Ílas one of the variables in an Et"fG investigation

dealing r¡ith accents (Gårding et a1 ' 1rg75) and is the main

concern of Lhis PaPer.
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Figure 1a shows average segment durations and fundamentâ1

frequencY curves for the Phrase en nanli(g) nunna. The Phrase

contains two grave accents and means a masculine nun. It has

been uttered by a central Swedish speaker. My other speakers

are from the South and from Finland (Figs lb and 1c) ' It

should be ¡emembered that the Swedish spoken in Sweden is

characteri zeò by t!¡o accents r^¡ith different Èonal manifesta-

tions according to dialect. The Swedish spoken in Finland on

the other hand has no accent coritrast'

* P"p"t Presented at the Eighth International Congress of

Phonetic Sciences, Leeds, August L7-23 1975



72

In this report I sha1l study changes r¡ith a shifÈ of tempo
in segment durations (1), fundamental frequency (2) and .in
the coordination betLreen fundamental frequençy and segments
(3) ' on the basis of my resulÈs r sharl ansr.¡er the following
question: I,lhaÈ change is needed in a generative program for
rhythn and intonation to go fron Normal Èo FasÈ and from
Normal to Slor.¡ (4).

1. SegmenÈ durations

A first sÈep in my analysis is to look aÈ thè relative
changes in Ehe duraiion of the segmenÈs. In Figure 2 the
average uÈterances have been scaled to a common duration of
one second. If Èhe speaker had used a uniform streÈching
and shrinking of the uÈterance - or parÈ of it _ the diagraur
r¡ould have had parallel lines betrreen the cörresponding
segmenÈs. As can be seen in Èhe diagraur Èhere are some lines
which are not parallel. They indicate deviations from uni_
formity and I shall nol¡ commenÈ on some of them.

One such feature¡ which is common to a1l three speakers, is
thaÈ the rhythm changes somev¡hat wiÈh tenpo. In fast speech
Èhe lasÈ word occupies a larger part of the whole utterance
than in slor¿ and normal speech. This effecÈ is strongesÈ
for Èhe Central Swedish speaker. It is broughÈ about by a
relative shortening of the consonanÈa1 segnents and the
unst.ressed vo¡¡els of the early part of the utterance.

The larger effect of this rhythnical change may be caused
by the more complex tonal patÈern in the final grave accent
of this dialect - two peaks versus one for South Sr¿edish
and EasÈ S¡¡edish. This complex paEtern nay demand more tíme
and hence Ionger segmenÈs.

There is a not.iceable deviation fron uniformity in the last
segment for the Central and South Swedish speakers. In their
speech Lhe relative duration of the Èerminal vo¡¡e1 increases
with tempo. This u¡eans in absolucê Èerttrs Èhat the duration of
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tlie final vo¡¡e1 is almost coristant all through the tempi and

therefore has a larger part of the fast-speech uttelarice'

For the East Swedish speaker on the other hand there is a

uníf,orm temPo variation in this segúent' One possible expla-

nationisthat.:theEastswedishspeakermarksstatement
iatonation by giving a gradual fa11 to the ¡'¡hole contour

(Fig. Lc). The Sr¡edish speakers also mark statement intona-

tioo by a fal1 but it is concenÈrated to the last sy1lab1e

(Figs. La and 1b). It could be argued then that this syl1ab1e

needs a certain duration to carry Èhe fa11'

2. Fundamental freq uency

The second steP in my analysis is to briag the fund¿mental

frequency curves to a common time scale' There is no need

for any change in the fundamental frequency since the pitch

range seens to vary very little r'/ith tempo (cf' Gårding

et a1 . i-g7 5)

Figure 3 presents Èhe normalized slo¡¡ and fast-speech

utterances superimposed on each other' There is one striking

difference bet\teen the sPeakers' The East Swedish curves

are ¿rlmost the same. the oÈhers are not'

A reesonable guess is that

the accents which as I have

S¡¡edísh. I shal1 come back

this difference has to do l¡ith
said earlier are lacking in East

to this 1ater.

3. Coordination of segmen ts and fundamenÈa1 frequencY

So far I have regarded segments and fundamental frequeocy

separately. I sba11 nor{ take the third step in ny analysis

and tal-k about their coordination

For this discussion I sha11 introduce the term fiI Point
meaning a point on the funclamental frequency culve ¡¡hich

retâins its relative time position in a segment regerdless

of tempo (rie. a)
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It is clear that with a uniform change of segment duraÈions
and fundamenÈal frequency curves there nill be fix poinÈs
a1.1 the way. This is in fact what happened in my EasÈ Swedish
u¡aterial. Here (Fig.3) you can see thaÈ fron Èhe stressed
syllable (which is marked by an arrow) onwatds rhere is
roughly speaking noEhing but fix þoints. The locat.ion of
Èhe peaks over the sÈressed syllables in slow speech matches
r¡ith the corresponding peaks in fast speech, etcetera. But
what about the CenÈral and South Sr¡edish curves? They are noL
uniform buÈ there are fix poinÈs in some crucial places.
Figures la and 1b show that

(1) the
tha È

(2) Èhê

tion

peaks of the accenÈed syllables are fix points and

peak of the final sy11able marking sentence intona-
is also relatively fixed.

4. I'JhaÈ chanse is needed in a generaÈive program for rhvthm
and fundamental frequency lrhen t o varies?

I shall now Èry to answer ny inÈroducLory question

Let us first briefly consider a basic program Èhat would
generate the nornal-rate tonal and rhyÈhnic patÊerns for the
East Snedish uÈterances. Here the fundamenÈa1 frequency
curve can be derived if we have certain inforrnation: phrase
boundaries, Èype of sentence - in this case statement -
location of sÈresses and duraÈion of segments. To geÈ fast
and slow speech from this we just have to make a uniform
change of the segment durations and of the fundarnental fre-
quency curves.

For the basic normal-r.aÈe paÈterns of the speakers of Central
and SouÈh Swedish we need more information. We musÈ know the
accents, their shapes and fix poinÈs. The tenpo as before
determines the duration of the segm-ents rather uniformly
for South Swedish and the spacing of Èhe accent 

"i,"p"".

Figure.5 i1lusÈrates this situaÈion for the South Swedish
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speâker. The accent shepes are here triangles' They repre-

sent the fundamental frequency manifestation of a laryngeal

manoeuvre' the resPonse to the ac'cent command' The bases of

the triangles in the schematic curves ale constant which

reflects the fact that the corresponding parts of the

observed curves are fairly constant' This indicates that

the same laryngeal manoeuvre is retained regardless of tempo'

The nain difference betú/een the three tempi is that the

triângles are spaced differently' The points of the triang-les

however, are fixed to the segments according to certain

rules which are different for the two accents' Ir¡ slow

speech the triangles are separated and the spacing appears

as a flat uneventful portion in the curve' In fast speech

the tríangles come closer to each other' The segments that

in slow speech are stretched out in the flat portion of the

curve have noaT been pushed up into the sides of the triangles'

This interpretation sho$ts that the change of program for

South Sv¡edish when rúe go from one tempo to another is not

much more complicated than for East Sr¡edish; I^Ie make an almost

uniform change of the segment duratíons bu! we keep the accent

shapes with the peaks as fix points' Possible blanks and over-

laps will theû be fillecl out by interpolation rules' For

central Swedish $/e can use the same Procedure' But here r¡e

úust ê1so have a rule that accounts for the deviation from

uniformity in the rhythmic pattern'

I shall finally add some physiological comnents to my aria-

lysis which so far has been rathel descriptive' Prosody and

articul-ation are performed by different sets of muscles

innervated via different PathqTays of Ëhe nervous systeú'

I{ence it seems very improbable that centrally governed

articul.atory and phonatoÏy events can fo11ow each other in

detái1. Another factor of iúportance- is that the laryngeal

mechaniso including the cricothyroíd muscle is slower than

åt least some of the articulators'



In the light of these observations we can interpret our fixpoints as poinÈs of nervous coordination betr¡een articuletion
and ínÈonation. It is then very natural that they should
remain fairly independenÈ of tempo. The behaviour of theaccenÈs in Central and South Sr+edish can therefore be re_garded as a consequence of the greater inertia of the lar_yngeal mechanism ¿¡s compaled to the articulatory mechanisn.
The almosÈ tempo independent covariation between fund.amenÈa1
frequency and articulaÈion that ne have observed in East
Swedish may be due to the raÈher flat intonation rrhere Èhepeaks over the'stressed sy11ab1es have no crear bases.
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RTLATI VE FUNOAI'EI{TAL FREQUT¡ICY CURVES

CENTRAL

SOUTl{

EA$T

I

1 sec

_ slo!'l

FIG.3
FAST



82

v77WZnwm

Fi g. 4. I LLUSTRATI0N 0F Fl )( P0l NTS

The

left
peaks

pe aks

are
of

of the curves to the
fix points but not the
the curves to the right



F
U

I{
D

A
IIE

I¡
T

A
L'

 F
R

E
O

U
E

I¡
C

Y
 '/A

R
 I 

A
T

 I
 O

II 
F

O
R

 T
H

R
E

I T
T

IIP
 I

S
C

I|E
T

A
T

 I 
C

F
l6

 õ

S
O

U
T

H

sL
0l

l

il0
R

r{
Å

L

F
Â

S
Ï

O
B

S
E

R
V

E
ll

-/
'''\

.-
e 

ra
rw

 â
, 

n
L 

L 
ra

 
tl-

ni
 

å

./"
"'"

-,
1'

\

C
o (,






