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ON THE INTERACTION OF ACCENTUATION AND INTONATION IN DUTCH 

J .  ' t  Hart and R .  Collier, Institute for Perception Research, 

P .  Box 513 ,  Den Dolech 2 ,  Eindhoven 5612 AZ ,  The Netherlands 

Introduction 

The general aim o f  this symposium is  to track down universal 

features concerning the relation between word prosody and sentence 

prosody, with the exclusion of  durational phenomena. We will pre- 

sent our viewpoints about the relation at  issue in as far as we 

have been confronted with i t  in our experiences with Dutch intona- 

tion and accentuation. 

Dutch intonation lacks the occurrence o f  "tonemes". Therefore, 

on the level o f  the word, we can limit our discussion to phenomena 

of  "lexical accentuation"; on the level o f  the sentence we have 

to discuss “sentence accents" and “intonation". On the latter 

level particular problems may arise as regards the interaction o f  

accentuation and intonation. In fact,  sentence accents manifest 

themselves as "pitch accents" on words or syllables, whereas into- 

nation patterns are realized as "pitch contours" extending over 

entire utterances. în other words, two aspects of sentence prosody 

are interwoven in the same phonetic variable, v iz.  the variation 

of Fo (or pitch) as a function of  time. 

In the literature, the problem o f  the interaction between 

accentuation and intonation is  coped with in a number o f  ways, 

nwst o f  which share the assumption that the overall.pitch contour 

can be considered simply as the gum, or the linear addition, of  

the variations of  FO associated with_accentuation and those asso- 

ciated with intonation. we will confront this assumption with a 

number o f  phenomena as observed in Dutch. 

Word prosody 

In Dutch, each word is  said to possess a lexical accent. In 

Polysyllabic words the location o f  this accent is not fixed but, 

in principle, i t  can be predicted by rule. 

Lexical accents may be considered as abstract features on the 
level o f  word phonology. A subsequent and separate problem is to 

SPeCify when and how these lexical accents manifest themselves 

Phonetically. 

I f  we take, for example, the word Amerika (America), we find 

a lexical accent on the second syllable. When this word is  spoken 

in isolation, as a one-word utterance, a listener will hear the 
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396 SYMPOSIUM No. 7 

second syllable as prominent. Acoustic measurement o f  the utter— 

ance will reveal substantial changes o f  Fo (hereafter referred u; 

as "pitch movements") on the second syllable: a r ise, a fal l ,  or 

a combination o f  the two. These pitch movements may be considered 

a phonetic correlate of  the lexical accent, since it can be shown 
experimentally that their deletion or displacement causes prom- 

inence judgments to change accordingly. That pitch movements are 

eff ic ient  cues for prominence is not surprising i f  one realises 

that, psycho-acoustically speaking, onlyaa few percent change of 

Fo is sufficient to be supraliminal, whereas in actual speech Fo 

changes are observed that are eight to ten times as large as 

these threshold values. 

At  this point we may conclude that lexical accents in one- 
word utterances are realized (among other things) by means o f  

pitch movements: r ises ,  fal ls, or combinations o f  both, appamæüfiy 

without a particular preference for any of these various possibib- 
ities. 

Since a one—word utterance is an utterance all the same, we 

may as well extend the discussion to longer utterances with one 
or more accents. 

Sentence prosody 

In the introduction we have already mentioned that on the 

level o f  the sentence, pitch changes correlate with both accentua- 

tion and intonation. On the linguistic level these categories an: 

easily kept apart, but on the phonetic level the distinction may 

become blurred to the extent that the observable pitch changes 

can be associated with either o f  the two categories (or with boflflo 
One would therefore like to sort out how accentuation and intona- 

tion interact in shaping up the ultimately observable course of  
the pitch in concrete utterances. 

Let us illustrate this problem with the following example- 

The Dutch sentence Hij  is naar Amerika geweest (He has been to 
America) may be pronounced with one accent, v iz .  on the syllable 

:mg: of Amerika. Again, Fo measurements will show pitch movements 
on that syllable, e . g .  a r ise—fal l  combination. Of course, a 

sufficiently refined FO measurement will also reveal changes on 

other syllables than the accented one, but experiments with arti- 

f icial, stylized pitch contours show that such changes are not 
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nflevant to the perception o f  either accentuation or intonation. 

nlthe example below, the stylized rise-fall may be preceded and 

flfllowed by a gradual downward running movement o f  pitch (the 

arcalled "declination"). This is sufficient to make the contour 

prosodically well-formed. 

_ _ . —  

_ ,  

Hi j  is naar Amerika geweest 

The essential shape o f  the pitch contour of this example 

mnmoborates our prior suggestion that, phonetically, no distinc— 

1flon can (nor has to be)  made between the realization o f  a lexical 

accent in a one-word utterance and the realization o f  a single 

mxænt in a longer utterance: both may manifest themselves in the 

flnmlof the same pitch movement(s). In both cases the pitch move- 

nents are the phonetic correlate o f  the accent inasmuch as their 

Œfletion or displacement has consequences for the perception o f  

prominence. 

Primacy o f  accentuation 

Let us now consider one possible explicit formulation o f  the 

puinciple that the.overall pitch contour is obtained by a linear 

addition o f  the accentual and intonational requirements. The 

puinciple would then be phrased as fo l lows : '  

Pl Those pitch movements that co-occur with prominent syllables 

are entirely and exclusively related to accentuation, the 

remaining pitch movements o f  the contour are associated with 

intonation. 

How would Pl account for the pitch contour o f  Hij is naar 

Eggflka geweest? BI might relate either the rise or the fall to 

accentuation and the other pitch movement (plus the declination) 

uaintonation: or P1 would assign the rise—fall combination to 

accentuation, in which case there would be no particular intona— 

tion (except for the declination). 
The sentence Ëlj is naar Amerika geweest may also be pro- 

nounced as follows: 

_ _ _ —  

_ _ _ —  

Hij is naar Amerika geweest 

In this instance, P1 would assign the final rise to intonation, 
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Variant: since it does not lead to an additional accent. 
Let us now turn to another, more complicated Dutch specimen 

sentence, with variants o f  accentuation and intonation. These 

Variants are listed in Figure 1.  They all refer to possible ways 

ofintonating the sentence Grootmoeder gaat met de kinderen naar 

pool) .  

In variant 1 the syllables groot— and zwem— are to be accented. 

'flfis can be brought about by having the pitch go up on the syl- 

lable groot- and down on the syllable zwemr. 

Since, apparently, i t  is possible to produce accent by a 

I/f-———— het zwembad (Grandmother goes with the children to the swimming- 

nere rise or fal l ,  we might examine the case o f  variant 2,with a 

fall on the syllable groot- and a rise on the syllable zwemr. ———\\\_____—________//A\\___. Such a contour can easily be constructed and made audible by 

means o f  a speech synthesizer or an Intonator. I t  appears that 

.\_‘________’//- ___‘\\___- the contour o f  variant 2 sounds unacceptable to Dutch ears. This 

neans that the choice o f  the kind o f  pitch movement that has to 

ü__\————_____________\\_———. P1, then, is unsatisfactory since i t  does not account for 

the choice o f  the accent lending pitch movements. There is nothing 

ü ï t h e  nature o f  the accents themselves that would predict this 

fi__;////_\\ choice. So, our suggestion is that the choice of the kind of 

accent-lending pitch movements is subordinate to the kind of 

10 This suggestion o f  subordination is not reflected in the for- 

nmlation o f  P l .  On the contrary, P l  assumes a primacy in favour 

of the pitch movements needed for accentuation. A logical alterna- 

J///r _„__\\ tive would take the primacy o f  intonation as  a starting-point. 

Basing ourselves on this primacy, we will f i rst  formulate an al— 

intonation pattern that is to be realized. É 
An alternative: primacy to intonation É 
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___JA\\\——L ternative principle, P2, and then try to present empirical support â 
. for i t .  ; 

t i  ! P2 (a) The nature and the order of all the pitch movements in an 
F Grootmoeder aat met de kinder - . 
f 9 en naar het zwembad i utterance-are determined by the intonation pattern. ; 

@ Fig. 1. Stylised representation of twelve different pitch (b) Among the pitch movements o f  any intonation pattern there 
??“ . contours for a given specimen sentence. Variants É is at least one WhiCh possesses Such Phonetic Properties 
+ ' 2 and 5 are not acceptable. % ' as are necessary for bringing about a pitch accent. f 

(Cl The location o f  the accent-lending pitch movementes) is 
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determined by the position o f  the words that carry sentenmg 

st ress ,  and more Specifically, by the position o f  the 

lexically accented syllable in each o f  these words. 

This formulation does not allow any movement to be entirely 

and exclusively related to accentuation. Therefore, the addition 

principle is  abandoned. . 

Returning to variant 1, we would, on the basis o f  P 2 ,  inter- 

pret i ts  pitch contour as follows: the intonation pattern which 

is realized consists essentially of an accent-lending rise and m1 

accent-lending fal l ,  in that order; their locations are in accent 

ance with the accentual demands. 

We will now check whether such an account would also be 

applicable to other accentual and (or) intonational variants. '  

P2 would predict that i f  the accentuation requirements Chane, 

the only changets) will be in the location of the accent-lending 

pitch movements. Suppose, for instance, that the same intonation 

pattern as in variant 1 i s  used, but that instead o f  the syllable 

zwem-, the syllable EEE: has to be accented. P2 will predict a 

rise and a fall in that order, the rise on groot- and the f a l l c m  

ËÂEZ- This gives rise to variant 3,  which is indeed a possible, 

and well—formed contour. 

A special case is provided in sentences with only one accent. 

I f  sti ll  the same intonation pattern is to be used, then the rims 

and the fall must necessarily coincide on the one accented syllwfle. 

This accounts for the example H i j  is naar Amerikaggeweest. 

Yet another illustration of  the same intonation pattern wifll 

different accentuation is shown in variant 4 ,  where three accents 

are a t  stake. In such a case, the introduction o f  one additional 

accent-lending pitch movement would in principle be sufficient. 

However, since the essential property of  the intonation pattern 

being used is " a  rise followed by a fall", there is no other poser- 

bility than a repetition o f  these two movements. These may betxmr 

bined on one o f  the accented syllables, but not just on any of  

them. Indeed, an intonational requirement in Dutch is that the 

separated rise and fall should only occur on the penultimate and 

the last accented syllable, respectively. This requirement is 

violated in variant 5 ,  which is therefore unacceptable. 
The rise and fall that were introduced in variant 4 to accomfl 
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for ime additional accent need not coincide on the same syllable. 

flweaccentuation requirement can also be met by means o f  a mere 

Jfise on the syllable groot—. The fal l  may then occur somewhat 

later, as in variant 6 .  In such a case i t  coincides with a word 

Ixmhdary (and more specifically with a major syntactic boundary). 

Ehe fall at the word boundary cannot give rise to an additional 

patch accent, due to i t s  particular location, but i t  may serve 

anther purpose. v iz .  the marking o f  a syntactic boundary. 

All this goes to say that the intonational requirements are 

net in such a flexible way that the accentual (and sometimes also 

syntactic) demands are satisfied at  the same time. P2 accounts 

for this flexibility; 

We have shown before that Pl cannot account for the unaccept- 

ability o f  variant 2 .  Pl would be capable o f  accounting for the 

stnnfimre o f  variants 3 ,  4 ,  5 and 6 .  But it cannot explain why 

variant 5 is unacceptable, nor why variants 4 and 6 are melodi- 

celly dissimilar, while remaining accentually identical. 

I f  P l  is unsatisfactory to a limited extent in the case o f  

arnmber o f  accentual variations in contours based on one intona- 

tion pattern, i t s  complete failure becomes apparent whenever 

variations o f  the intonation pattern are at  stake. This can be 

illustrated by means o f  variants 7 to 10, in which four different 

intonation patterns are used, again with accents on the syllables 

2££E:_en 332m: (and in variant 7 also on EiEf)° P2 accounts for 

the variants 7 to 10 by stating that when different intonation 

patterns are realized, some o f  their essential components fall 

into such places as is necessary to accommodate the pitch accents. 

Pl, however, could never explain how the accent on e .g .  the syl— 

lable EEEE’ is phonetically manifested in so many mutually exclusive 

ways. Again, i f  the location o f  one o f  the accents changes, the 

accent-lending pitch movement that figures among the indispensable 

components o f  the intonation pattern is shifted to a different 

Fmsition, as appears from the comparison o f  variant 11 to 8 ,  and 

Of 12 to 9 .  

COnclusion 

The examples given show that pitch accents can have quite a 

lumber o f  different forms o f  appearance. I f ,  according to P1, one 

would assume that the pitch movements associated with accentuation 
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are entirely autonomous and do not ,  in any respect ,  constitute a 

part o f  the essential  components o f  the intonation pattern, this 

leads to the following di f f icul ty:  how will one predict for sway 

single accent which t y p e ( s )  o f  pitch movement should be used to 

real ize i t ?  The ability to make such predictions i s  a real 

necessity since the various kinds o f  pitch movement cannot flflJow 

one another in an arbitrary order in an utterance. 

Therefore, the most sat isfying way to  account for  the comr 

binatory restr ict ions among pitch movements associated with acmnms 

is  to assume that they are determined by the chosen intonation 

pattern. This is  expressed by P 2 ,  in which, contrary to P l ,  accmr 

tuation is subordinate to intonation. 

In our opinion, P2 also accounts for the interaction beüfimn 

pitch accents and intonation patterns in other "accent langummm" 

whithout tonemes, such as English, German, and others. 
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