
SOME PHONETIC CORRELATES OF EMPHATIC STRESS IN SWEDISH 

Anders Löfqvist 

This paper contributes same information on subglotta~ pVB$SUre, oral 

pressure, fundamental f;requency and segment duration durin[il a Swedish ut..., 

terance in which emphatic strE)ss is systematically c;3h:\,fted from onE;? word 

to another. The term "emphatic" is used in the broad senge of ''Elxt:ra" 

stress in addition to the "normi;J.l'' word and serT(;ence intona,tion. Jt seems 

unclear to me whether "contrastive" might have bE;Jen a more app;ropriate 

term and whether thsre an;3 any differences between these two typ(;;)s of 

stress - emphatic and contrastive - as discussed by Bierwisch ( 1966). 

Since it is beyond the scope of this paper to discuss matters of termir 

nology and different degrees and types of stress nothing more will be 

said about them here, cf. Lehiste (1970), Lieberman (1970), Atkinson 

(1973) for reviews. 

ME)U'i[Jd 

Subglottal pressure was recorded by a no 18 gauge spinal needle inse;rted 

through thE, crico-thyroid m~mbrane; the needle was placed in 9 special ly 

designcd collar which prevented it from entering too far inta the sub-

!Jpace and al.so from moving during the rec;ording session, At the 

inscrtion the bevel of the needle was placed parallel to the airflow in 

order to avoic:l ,3purious pressure recordings, cf, Hardy ( 1965), A poly­

ethylsns tubs, 14.5 in, long and with an inner diameter of o.11e in., 

connected tho needle toa differential pressure transducer, Statham PM 
+ 131 TC - 2.5. Oral pressure was sensed by another polyethylane tube, 

17.5 in. long and 0.118 in, inner diameter introduced intg the pharynx 

through the nose; the tube was couplsd toa second differential prs~sure 

transducer of ths same type. The diffsrent lengths of the tubes wers cho­

sen to make the frequency response of the two rscording systems as equal 

as possible since the length of the needle was added to that of the tube 

för subg lott al press urs, cf, Edmonds E)t al. ( 1971), The output from th12 

transducers was amplified, l~w pass filtered at 200 Hz ~nd recordec:l to­

gethcr with the speech signal on a FM tape recorder, Consolidated Elec­

trodynamics Corp. VR 3300, at a rscording speed of 3 3/4 ips. 
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A separate recording of the speech signal was made through an Elec­

trovoice 664 dynamic microphone on a Scully 280 tape recorder at a re­

cording speed of 7.5 ips. 

Throughout the recording session the pressure signals were constant­

ly monitored since the tubes and especially the needle often clogged and 

had to be clcaned to a correct prcssure signal, 

The pres,sure and F measurements were made on a LINC-8 computer wi th 
0 

a program written by Robert Krones, Before the pressure signals were fed 

~ere low pass filtered once more, oral pressure at 

110 Hz and lottal pressure at 180 Hz, to remove most of the voicing. 

For thc measurements the speech signal was recorded on a 

Mingograph at a pancr soeed of 100 mm/sec, and measured by hand. 

Material and 

::m,::,istrn:J of the utterancc~ "l<virmor får lättare snu-

va än män" 
1 kvin: u~1f0' L€:t: &J8 1 snw :vaen 'mc::n:] 

In ,1ers1-on v1:i..th a "normal" intonation pattern for a 

declarative utterance without any emphasis, In version 2 emphatic stress 

was placed on thc word "kvinnor", in version 3 on "lättare", in version 4 

, cm "m,':i.n". The differr:ont versions were read 

of Southwestcrn Swedish (västg6t-

ska) ,1 c; cach ,1ersim1 could be used for the analy-

~3 meosurcd at the nts given in Table I, These 

points arr? and oral pressure for the voiceless obstruents 

/
'K .p I 

' ' J' 
-· I , 
-I 'l ,1oculic of thc vowels /I, U, f 

a, VJ./; peak tal prsssure for ths final ,1owsl /;;; / in "lättare" 

which in this cac;E, tcndr'?d to occur towards the end of the vocalic seg­

ment; the midcHc c1f the nasal consonant / n/ in "kvinncJr". 

Funclarm:mta1 ucncy ~as msasured at the same points as subglottal 

pressure d the vowals and the nasal consonant. 

Results 

Figurcs 1--:= Li\15 r3xdrnplt,,:i of the recorded parameters dur-

ing thc version of the test sentence and the results 

of the mcasuremcnts of lottal pressure, fundamental frequency and 
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Figurs 1, Version 1 of the test utteranqe - ~ormal intonation, The 

curves represent from top to bottpm: intensity, fundamental 

frequency, or(:11 pressur(:l, swbglc;ittal p:rsssurB and time, p,1 

58C, 

segment duration a:re summa:ri;:;:.ed in Tables J..,..JII respecUy!;;l+Y, 
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Emphatic stress is associated with an increase in subglottal pressure 

during the emphasized word, The ~ifference in P between words with and sg 
without emphatic stress is, howeve:r, not th(3 same throughot.1t th.e utte:r-

ance but appears to vary acco:rding to the posi t:J_on of the wc;i;r-d wd. thin :Lt; 

it is grmter in the b8ginning anp at the end and slight:l.y l13ss in be-, 

tween, With the exception of the finF'.l vowel /c>/ in "lättare'' the d;Lffer­

ence is about the same for the str~ssed and unstressed vowels in the po­

lysyllabic words although the absolute Pfessure is higher during the 

stressad vowels. 

For the consonants th13 di fference between the 13mphatic;; antj non,,,,emph~1.t­

ic versions is greater in prestress than in poststress position, 

Another tendency which Qc;:!.11 be noted is that subglqttal prei59ure duri11p 

the non-emphasizt;Jd words ;Ln a11 uttEJl:'ance where cm~ \/,/ord carries erriphatio; 
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stress is lower than vvhen no emphatic stress occurs in the same utter­

ance. For some reason subglottal pressure during the word "snuva" ap­

pears to be an exception to this. 

The F data in Table II go in the same direction as the pressure da­
o 

ta in that emphatic stress is correlated with an increase in fundamental 

frequency, In 

much greater 

the increase in F accompanying emphatic stress is 
0 

the unstressed than during the stressed vowels. The 

only exception to this generalization is the vowel in "män" but this word 

is monosyllabic and also occurs in utterance final position, During the 

nasal consm1an L /n/ in "kvinnor" fundamental frequency is actually some-

what lDwcr than in the 11Dn-rnnpriatic version of this word, 

The F variatiCJm., during the non-emphasized wCJrds in an utterance where 
Cl 

orie WCJrd has seem tCJ be the same as when no emphatic 

stress occurs in Lhe same utterance. 

Incrr3a:c,ecl duration is another correlate of emphatic stress. 

This incrE,ast: for the phonCJlogically long segments 

CJf a WDrd, L t!m crxisrnnnt:."3 / n, t, n/ in "kvi.nmir", "lättare" and 

"män" as WE111 [Jm \/UWUl / in 11 :::;nuva", 

Di~ocussiDn 

The functiur, ::3eEc,ms t:CJ rJc, to make, the ernphasized seg-

nK,nt c,u of the utt1c1runcr:, m1cl the importance of 

ft.mdamentu1 ucmcy, duratjon and intensi ty for thl0J perception of both 

been sho~n for severa1 languages, Lehiste 

( '19')0) ; ID f id.S Jnirnc,d to be the most important factor where-

1. ,. , , CJne. Df the conclusions arrived 

at in the study i11tcinu l::Lon of Southern Swedish by Hadding-Koch 

( 1961) is that HTcma1 fr3,:1.tures ere probab1y the chief indicators of eon-

trast1ve stress, i.e. to one of two or more posE3ibili ties, usu-

ully by n1e,1nc':i of n rnurkcc:d ri.,3e or rise-falL In Accent--2 words this eon-

nrl" z0?d by the um3tressed sylleble insteed", 

Substi tutir1c~ Lh 11 for "contrestive" we see that the 

present results are in with this statement. First, the funda-

mental ucnr;y r:ur\/c' u much larger renge Df frequencies when a 

word has than otherwise. This is illustreted by the word 
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"kvinnor"; not cmly are the F 
O 

maxima higher during this word in version 

2 of the utterance but the minimum is also slightly lower, cf. Table II 

and Figs. 1-2, 

Second, unstressed vowels in the words "kvinnor", "lättare" and 

"snuva" show a much greater increase in F as a result of emphatic stress 
0 

thon do vowels in the same words. These words all have tonal 

accent stress thus seems to be carried by the unstress-

ed syllables in this case. 

The patterns of P variations found in the present study are in accord­
sg 

ance J . ! ~, 
l,J I 

mal in·t;cJnr1tinn 

L13d in other investigations of the same parameter, 

below. Ouring a declarative utterance with nor­

pressure is highest at the beginning and then 

L Lm·u:1cr3 tD reach i ts minimal value towards i ts end. 

ern there are peaks occurring during the syllables 

. When emphatic stress is placed on a word higher 

uccur fur i , Wc:i nota on the other hand that when the emphasized 

word is end of the utterance there is an increase in P but this 
sg 

is y thc subglottal pressure of the utterance which 

it tands to be in other tions. The increase in subglottal pressure 

\JC)_i \ 

The 

l~hus rcJlative rather than absolute and the varia­

nart be accounted for by reference to the pressure­

U1e !.ung, Rahn et al. ( 1946}, 

of thEcJ relaxation pressure increases with in-
I :Ls thus greater at thr:3 beginning than at the l, 

L.l1e volume of air j_n the lu1-1gc_, has decreased 

the net addition of expiratory effort for 

same all over the utterance one would expect 

U1e di fference br':rtween the emphasized and non-emphasiz.ed syllables to be 

LhP 

cmd of 

pressure for 

roduction uf I. 
I, 

of their position but that absolute pressure is 

,1nd successively lower the closer we getto the 

, /Gtlmugh th(~ scarci ty of the materia1 makes it un­

ng conclusions it appears that the 1atter part 

whereas the former is not since the increase in 

stress tends to be greater in the beginning and at 

, cf. Tab1e I. This can hardly be dus to any me­

i endently controlled manifestations and the 

pn:issure during the non-emphasized words in an 
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utterance where one word has emphatic stress would seem to be of the same 

kind, 

From Figs, 1-5 it is evident that the F and P curves follow each 
0 sg 

other rather closely, especially during the words with emphatic stress -

perhaps with the exception of the vowel /a/ in "snuva", It is well known 

that, other factors being equal, an increase in subglottal pressure causes 

fundamental frequency ta risa, The magnituds of this influence appears, 

however, rarely to exceed 5 Hz per cm of water, Öhman and Lindqvist (1965), 

Ohala (1970), Hixon et al. (1971). Increasing F is, on the other hand, 
0 

usually accompanied by increasing glottal resistance, Broad (1968), Per-

kins and Yanagihara (1968), Shipp and McGlone (1971), which in itself 

would cause subglottal pressure to risa. Since the activity of the laryn­

geal muscles was not studied in the present investigation nothing ~an be 

said about the specific contribution of respiratory and laryngeaJ mec;;ha­

nisms to F control nor about the influence of glottal resistance on P o sg 
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