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4.. THE INTERACTIO N BETWEEN FINAL 
ANDD ACCENTUAL LENGTHENING : 

DUTCHH VS. ENGLISH 1 

4.1.. Introductio n 

Lengtheningg is used to mark both the heads and the edges of international phrases; 
finall  lengthening is an important cue to intonational phrase boundaries, and accentual 
lengtheningg is one of a set of cues to phrasal prominence (accent). Lengthening may 
alsoo mark the heads and/or edges of constituents smaller than the intonational phrase. 
AA lexically stressed syllable, for instance, is longer than an unstressed syllable (other 
thingss being equal; see e.g. Sluijter & van Heuven, 1996), which can be interpreted as 
lengtheningg of the head of the word. Beekman & Edwards (1990) found some evi-
dencee for a word-final lengthening effect, although this effect is much smaller than 
thee phrase-final effect and also not consistent across speakers and speech rates. In this 
chapter,, we will be concerned with intonational phrase-final lengthening and its 
interactionn with accentual lengthening, i.e. lengthening due to a pitch accent 

Inn Chapter 2 (§2.2.2), an experiment was described in which we attempted to 
addresss the interaction between final lengthening and accentual lengthening by 
includingg focus distribution as a variable, while the effect of boundary type (hence, 
finall  lengthening) was our main concern. However, focus did not have a significant 
effectt on the segment durations, suggesting that the [-focus] condition was not 
alwayss successful in eliciting a non-prominent realization of the target word. In 
§2.2.2.5,, we argued that the target word in [-focus] condition was likely to receive 
prominencee on the basis of rhythmical principles. In any case, since no accentual 
lengtheningg was found, we could not investigate its interaction with final lengthening 
either,, and it was decided not to include focus as a variable in the following producti-
onn experiment (§2.2.3). 

Inn Chapter 3, we accidentally stumbled across what appears to be an effect of 
positionn in the phrase on the amount of accentual lengthening found in Dutch. In the 
firstt attempt to replicate the American English experiments by Turk & Sawusch 
(1997)) to investigate the domain of accentual lengthening in Dutch, sentences of the 

11 Pans of this chapter  have been published as Cambier-Langeveld (1999a) and Cambier-Langeveld 
(1999b). . 
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followingg type were recorded (with target material underlined): 

(1)) a. Ik zei 'PANda masten', niet 'HINde masten'. 

'II  said panda masts, not hind masts' 

b.. De zei 'panda MASten'. niet 'panda POORten'. 

'II  said panda masts, not panda gateways' 

Thee accentual lengthening effect on MASten (in (b)) was only 6%, as opposed to an 

effectt of 25% on PANda (in (a)). This asymmetry forced us to deviate from the literal 

translationn of the frame sentence used in the Turk & Sawusch (1997) study, and to 

constructt a revised frame sentence (see §3.3.3). Noticeably, Turk & Sawusch did not 

findd such different amounts of accentual lengthening, and neither did Turk & White 

(1999),, in a Scottish English experiment with similar material: in English, the 

accentuall  lengthening effect was more or less consistent across positions (ranging 

fromm 19-25%). So, although these materials were not designed to investigate the 

lengtheningg of the accented syllables, and consequently have different sets of 

syllabless in the two accentable positions in these studies, still the results strongly 

suggestt that there is less accentual lengthening in final position than in non-final 

positionn in Dutch, but not in English. Together, this leads us to the following research 

questions: : 

(2)) a. Is there an interaction between final lengthening and accentual lengthening 

inn Dutch? 

b.. Is Dutch different from English with respect to the above? 

Manyy studies on final lengthening or accentual lengthening were concerned with 

eitherr one of these effects, but not both. Especially studies on cues to accent, one of 

whichh is accentual lengthening, have been careful to avoid phrase-final positions, in 

orderr to avoid any interaction effects. There are some exceptions to this generaliza-

tion,, such as Cooper, Eady & Mueller (1985), Beekman, Edwards & Fletcher (1992) 

andd other papers by the same or a subset of these authors (e.g. Edwards & Beekman, 

1988;; see §1.2), and Cummins (1999). These studies are all on English, and will be 

discussedd below in §4.1.1. Following these reviews, we will elaborate on an often 

suggestedd explanation for interactions of lengthening and shortening effects in 

speech,, namely the existence of expandability and compressibility constraints. 
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4.1.1.. Previous work on final and accentual lengthening 

Inn Cooper, Eady & Mueller (1985), the effect of accent (contrastive focus) on the 
durationn and FO peak value of several target words in a number of test sentences was 
investigated.. The utterance-final word was always one of the target words, so that 
accentuall  lengthening in final and non-final positions could be studied. A preceding 
questionn put narrow focus on only one target word at a time (e.g. "Did Chuck like die 
presentt mat Shirley sent to her sister or the one she sent to her brother?" Test senten-
ce:: "Chuck liked the present that Shirley sent to her SISTER.")- Every target word (in 
thiss case, me words Chuck, present, Shirley and sister) occurs once in accented 
position,, and several times in unaccented position (i.e., when one of the other target 
wordss in the sentence is accented). 

Inn two experiments (differing primarily in test sentence length), target words 
occurringg at the end of the utterance were found to be lengthened less by a pitch 
accentt than words elsewhere in the utterance. Averaging across the two experiments, 
thee utterance-final words were lengthened by about 15% when accented, while 
utterance-initiall  and utterance-medial words were lengthened by about 40%. Presu-
mably,, it is the presence of final lengthening which interferes with accentual lengthe-
ningg in utterance-final position. Also when expressed in absolute terms (ms), the two 
lengtheningg effects did not appear to be additive (i.e., their combined effect was not 
ass large as the simple addition of effects would predict; the presence of one inhibited 
thee realization of the other). Note, however, that the sets of words occurring in each 
positionn were not controlled; strictly speaking, the magnitude of effects found in each 
positionn are not directly comparable, since different words are involved. 

Somee results are summarized in Table 4.1. In Cooper et al. (1985), the mean 
unaccentedd duration and percent increase in duration due to accent were calculated 
forr each test sentence (averaged across six speakers). In Table 4.1, the average values 
acrosss test sentences are given for me two experiments. An example of a test sentence 
iss given in (3). The italicized target words were placed in focus by a preceding 
questionn one at a time. In the second experiment there were seven target words, but 
onlyy three of these (in italics) were placed in focus, i.e. occurred in accented environ-
mentt as well as in unaccented environments. 

(3)) exp. 1 (10 sentences) Kate went to Kansas with Jack and Peter. 
exp.. 2 (4 sentences) My sister took the trolley from school to the store to buy 

fishh and chips on Tuesday. 
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TableTable 4.1. Mean unaccented duration (ms) and percent increase in duration due to 
accentt per target word in Cooper et al. (1985). The results for utterance-final target 
wordss are shaded. 

targett word

-- accent 

incr.. +acc 

experimentt 1 

1 22 3 4 

314.88 379.0 362.3 445,4 

42.9%% 40.8% 38.2% 16.7% ; 

experimentt 2 

11 4 7 

302.00 436.8 393.0 

36.9%% 41.0% 14.3% 

Ass far as the peak F0 values are concerned, a reduced effect on F0 for contrastive 

focuss in utterance-final position was found, which coincided with the results for 

duration:: perhaps the smaller durational effect of accent in final position even 

originatess from the smaller peak in that position. Together, these results suggested 

thatt in speech production, English speakers do not mark focus in utterance-final 

positionn nearly as distinctively as in other positions. 

Cumminss (1999) also investigated the combined effect of accent and final position 

inn English, at a range of speech rates. In this study, the words or word sequences 

painfulpainful BLOW, PAINfully. COUNTerpane and cancer PAIN (target syllable under-

lined)) were placed in a short text which put focus on me capitalized syllable, e.g. 

Didn'tDidn't he say painful SHOT? The message was painful BLOW. Surely that's not what 

hehe said. Speakers were instructed to read these texts at a range of speech rates; the 

durationn of the fragment message was was used to quantify speech rate. 

Inn contrast to Cooper et al.'s (1985) findings, Cummins (1999) found that a simple 

additivee model provides a good fit for the durations found when final position and 

accentt are combined, at most rates (at a very high speech rate only found for one of 

thee four speakers, final lengthening and accentual lengthening disappeared altoge-

ther).. In other words, within the range of speech rates produced by all speakers the 

lengtheningg effects of accent and final position were found to be additive. 

Anotherr study, reported on in various papers (Edwards & Beekman, 1988; Beck-

mann & Edwards, 1990; Edwards, Beekman & Fletcher, 1991; Beekman, Edwards & 

Fletcher,, 1992) provides data which can be used to study both final lengthening and 

accentuall  lengthening in English (see §1.2 for a discussion of this work). None of 

thesee papers address the question whether there is an interaction between final 

lengtheningg and accentual lengthening, yet if there had been any such clear effect, it 

wouldd probably not have gone unnoticed. Probably, then, no results were found to 

supportt Cooper et al.'s (1985) finding of an interaction between final lengthening and 

accentuall  lengthening in English. 
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Summarizing,, only Cooper et al. (1985) found evidence for an interaction between 

finall  lengthening and accentual lengthening in English. No such data are available for 

Dutch. . 

4.1.2.. Compressibility and expandability constraints 

Klattt (1973b) examined the combined effect of two vowel-shortening factors in 

English:: voiceless versus voiced coda consonants and the addition of unstressed 

syllabless following the stressed syllable within the word. The results of this study led 

himm to the concept of incompressibility, incorporated into his duration model of 1976 

withh the help of an absolute minimum duration D ^ . Shortening rules can only affect 

thee duration exceeding this minimum duration (Klatt, 1976): 

Djj  = k*(D t- D ^ + D , ^. Shortening rules: 0 < k < 1. Lengthening rules: k > 1. 

Withh respect to shortening rules, this model predicts that they wil l combine subadditi-

velyy (i.e., their combined effect is smaller than the simple addition of effects of each 

factorr alone). This approach to inherent segment durations, limits to phoneme 

shorteningg and combining factors has found practical application in speech-synthesis 

algorithmss (e.g. Allen, Hunnicutt & Klatt, 1987). For lengthening rules (k > 1), 

however,, the prediction is that they combine superadditively, since the duration 

(Dj-D^ JJ that is affected by the lengthening rules gets larger as more lengthening 

ruless apply. It is this prediction which was tested and refuted by Cummins (1999, see 

above;; for a more extensive evaluation of duration models, see van Santen & Olive, 

1990,, and Gopal, 1996). In Cooper et al. (1985), on the other hand, final lengthening 

andd accentual lengthening were found to combine subadditively rather than superad-

ditively,, which led them to suggest that there is an upper limit to the amount of 

lengtheningg a word can undergo, comparable to Klatt's (1976) limit on phoneme 

shortening:: ) utterance-final lengthening of the last word yields a duration that 

limitss further elongation by focus assignment, constituting an expandability con-

straint""  (Cooper et al. 1985, p. 2153). 

Berkovitss (1991) comes to a similar expandability constraint on the basis of a study 

off  utterance-final lengthening (as compared to durations at a Phonological Phra-

se/Majorr Phrase boundary) at two speech rates in Hebrew. In (5), a translation of one 

off  her test sentences is given, with the target word in italics: 
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(5)) translations of an example set of sentences from Berkovits (1991) 

a.. Utterance-final: I've arranged to take a week's vacation. 

b.. Phrase-final: I've arranged to take a week's vacation starting next 

Monday. . 

Att a fast speech rate, the target word is significantly longer in (5a) than in (5b). This 

couldd be due to utterance-final lengthening, as Berkovits assumes, or to the fact that 

sentencee (5a) is shorter than (5b). Crucially, however, the durational difference found 

att a fast speech rate disappears at a slow speech rate. In other words, and in line with 

Berkovits'' own account, the amount of lengthening due to a slower speech rate is 

limitedd in utterance-final position because this position is already characterized by 

lengthening,, and this yields comparable durations across positions at a slow speech 

rate.. So, quite independently, Berkovits (1991) also makes use of an expandability 

constraintt to account for her data, similar to Cooper et al. (1985). 

Finally,, Elsendoorn (1984) found that English has a wider range of vowel durations 

thann Dutch, perhaps because it needs to accommodate not only a long-short distincti-

onn (as Dutch does), but also a phonological rule lengthening vowels before voiced 

obstruents.. So, there is evidence for cross-linguistic differences in expandability at the 

phonemicc level. This is especially relevant should we find differences in expandabili-

tyy between Dutch and English on the basis of lengthening effects at the intonational 

phrasee level. If we were to find that final lengthening and accentual lengthening 

interactt more or sooner in Dutch than in English, this would be evidence of a diffe-

rencee in expandability at the phrasal level which is completely in line with die 

differencee at the phonemic level found by Elsendoorn (1984) (see §4.3 for more 

discussion). . 

4.2.. Production experiment 

4.2.1.. Introductio n 

Thee present investigation involves a comparative study on Dutch and English in order 

too answer the main research question in (2), repeated below: 

2.. a. Is there an interaction between final lengthening and accentual lengthening 

inn Dutch? 

b.. Is Dutch different from English with respect to the above? 

Basedd on results given in Chapter 3, we hypothesize that the answer to both of these 
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questionss is affirmative: we expect to find an interaction between final lengthening 

andd accentual lengthening in Dutch, but not in English, or at least not as strong in 

English.. The literature on the combination of these two effects is restricted to English, 

andd the various studies are not in agreement with one another. It is noteworthy that 

thee study which did find an interaction in English (Cooper et al., 1985) did not have 

comparablee material across positions. The data from Chapter 3 on which we base our 

hypothesiss suffers from the same drawback. 

Besidess the main research question in (2), other issues will also be addressed in this 

chapter.. In the experiment described in Chapter 3, the frame sentence was adjusted so 

thatt the test material was no longer in phrase-final position, acting on the assumption 

thatt the near lack of accentual lengthening on the final stressed syllable was due to an 

interactionn with final lengthening (see §3.3.3). However, there is another difference 

betweenn the final words (e.g. masten) and the non-final words (e.g. panda) in the 

Dutchh material used there, an example of which was given in (1), repeated below: 

(1)) Ik zei 'PANda masten', niet 'HINde masten'. 

'II  said panda masts, not hind masts' 

Ikk zei 'panda MASten'. niet 'panda POORten'. 

'II  said panda masts, not panda gateways' 

Inn unaccented condition, panda is prenuclear (it precedes the accent), whereas masten 

iss postnuclear (it follows the accent). These different positions relative to the pitch 

accentt may affect the unaccented durations of the target words, even though the effect 

off  prenuclear vs. postnuclear position on segment durations (or speech rate) is far 

fromm clear. Still, if there is such a thing as a slower speech rate in postnuclear positi-

on,, this could explain the smaller accentual lengthening effect on masten, since it 

wouldd have longer unaccented durations. In the material in (1), however, one cannot 

distinguishh between an effect of final position and an effect of unaccented postnuclear 

position,, because these positions coincide. Since final lengthening is a well-docu-

mentedd phenomenon, we assume it is this effect (rather than an effect of prenuclear 

vs.. postnuclear position) that interacts with accentual lengthening in Dutch. Still, three 

positionss rather than two were included in the experiment so that we can see in medial 

positionn whether there is an effect of pre- vs. postnuclear position on the unaccented 

durations. . 

Monosyllabicc as well as disyllabic words were placed in these three positions. The 

distributionn of both types of lengthening in disyllabic words with initial stress will be 

anotherr issue addressed in this chapter. Previous research has shown that final 

lengtheningg is progressively distributed across the preboundary segments, and is 
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thereforee mainly found in the final syllable (Wightman et al., 1992, see also Chapter 

2).. Accentual lengthening, on the other hand, may be spread across the entire word 

(Sluijterr & van Heuven, 1995; see also Chapter 3). In Dutch in particular, where we 

expectt final lengthening to interfere with the realization of accentual lengthening, 

disyllabicc words may offer the room needed to implement both types of lengthening 

(whilee monosyllabic words do not), since accentual lengthening can be realized in the 

penultimatee (stressed) syllable while final lengthening is realized in the final syllable. 

Thiss predicts a weaker interaction effect in the disyllabic words than in the monosyl-

labicc words, and a concentration of accentual lengthening in the first syllable of the 

disyllabicc words in final position. 

Cooperr et al. (1985), while finding an interaction between final lengthening and 

accentuall  lengthening, also found a reduced effect on FO peak values in final position. 

Followingg the duration measurements necessary to address the issues above, a 

preliminaryy attempt was made to investigate whether position in the phrase has any 

effectt on pitch excursion size. To this end, two phoneticians marked the beginning 

andd end point of the rising part of the pitch movements of part of the data, so that the 

pitchh excursion in each position could be estimated. More details are given in §4.2.5. 

4.2.2.. Material 

Dutchh and English frame sentences were made up containing proper names in three 

positions,, as exemplified in (6): 

(6)) Dutch: 1 2 3 
Volgenss mij sprak Kornet Jan over Mie. 
'according-too me spoke Ko with Jan about Mie' 

English:: 1 2 3 

II  think that Joe told John about May. 

Thee name positions will be referred to as 'initial' (1), 'medial' (2) and 'final' (3), 

evenn though position 1 is not really domain-initial; rather, the term 'initial' refers to 

itss sequential position within the phrase (relative to the other proper names). 

InIn each of these positions, four monosyllabic and four disyllabic names occurred in 

eachh language. Names were chosen such that the disyllabic names were extensions of 

thee monosyllabic names. The monosyllabic names were of the form CV(C), while the 

disyllabicc names were of the form CVcv(c) (with capitals indicating lexical stress). 
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monosyllabic c 
CVCC - CVcv Jan /jcuV 

CVC-CVcvcc Peet/pert/ -

CV-CVcvv Mie /mi/ -

CVV - CVcvc Ko fooi! 

disvllabic c 
Janniee /jani/ 

Peterr /pertor/ 

Minaa /mimu/ 

Kobuss /ko:bas/ 

monosyllabic c 

John n 

Mikee -

May y 

Joe e 

disyllabic c 
Johnny y 

Michael l 

Macy y 

Joseph h 

Alll  these names occurred in each of the three target positions. The frame sentence 
containedd either three monosyllabic names or three disyllabic names, so that the total 
numberr of syllables in the phrase was the same forr each occurrence of any particular 
name. . 

AA preceding question put narrow focus on only one of the three names. The name 
whichh was consequently accented is given in capitals and bold face in (8), giving 
Englishh examples: 

(8)) a. Who told John about May? 
II  think that JOE told John about May. 

b.. Who did Joe tell about May? 
II  think that Joe told JOHN about May. 

c.. Who did Joe tell John about? 
II  think that Joe told John about MAY. 

Anyy name in any position was thus once accented, and twice unaccented (i.e. when 
onee of the other two names was accented). When unaccented, the position relative to 
thee accented name will be expressed using the terms 'prenuclear' (preceding the 
accent)) and 'postnuclear' (following the accent), and 'close' (one word intervening) 
andd 'far' (three words intervening). This is exemplified in (9) for the name 'Joe' (in 
italics): : 

(9)) a. I think that Joe told JOHN about May. 
b.. I think that Joe told John about MAY. 
c.. I think that JOHN told Joe about May. 
d.. I think that John told Joe about MAY. 
e.. I think that JOHN told May about Joe. 
f.. I think that John told MAY about Joe. 

JoeJoe = prenuclear, close 
JoeJoe - prenuclear, far 
JoeJoe - postnuclear, close 
JoeJoe - prenuclear, close 
JoeJoe = postnuclear, far 
JoeJoe = postnuclear, close 
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Naturally,, an unaccented name in initial position is always prenuclear, and an 

unaccentedd name in final position is always postnuclear; similarly, an unaccented 

namee in medial position is always close to the accented name, whether preceding or 

followingg it. Only the unaccented durations in medial position can therefore be used 

too see if prenuclear versus postnuclear position has an effect on the name durations. 

Inn all, (8 names x 3 positions x 3 accent environments =) 72 items were included 

forr each language. Since every utterance contains three names, (72/3 =0 24 utterances 

weree required for each language to obtain a complete set of stimuli. 

4.23.. Subjects and procedure 

Threee male and three female native speakers of Dutch with no obvious regional 

accentss or speech impairments participated in the Dutch part of the experiment. Three 

malee and three female native speakers of RP-English participated in the English part 

off  the experiment. 

Thee utterances were quasi-randomized such that two utterances in sequence never had 

thee same accent position. The test utterances were preceded and followed by a 

numberr of practice sentences, which were not analyzed. All utterances were preceded 

byy a question, putting focus on one of the proper names, so as to elicit a pitch accent 

onn this name (see (8)). The name which was to be accented was given in capitals. 

Subjectss were seated in a sound-insulated booth. The Dutch subjects' speech was 

recordedd onto DAT-tape, copied onto a computer disk and down-sampled to 16 kHz. 

Thee English subjects' speech was recorded directly to disk, after being amplified, 

low-passs filtered at 7.8 kHz and sampled at 16 kHz, with a 16 bit amplitude resoluti-

on. . 

Afterr some practice utterances, subjects read the questions and the test sentences 

firstt in the order A-B, and then in the order B-A, with a short break in between. They 

weree instructed not to pause within utterances. The experiment was monitored by the 

author.. In case of speech errors, speakers were asked to repeat the whole question-

answerr pair. 

Mostt speakers produced the test utterances with a default 'pointed hat' (l&A , cf. 't 

Hart,, Collier and Cohen, 1990; or H*L , cf. Gussenhoven, 1988) on the accented 

name,, without being told to do so; if a speaker did not, (s)he was interrupted and told 

explicitlyy what the desired intonation contour was (but see also §4.2.5). 
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4.2.4.. Results 

Thee results for each language are based on (8 names x 3 positions x 3 accent environ-

mentss x 6 speakers x 2 repetitions =) 864 measurements in total (108 per name). Seg-

mentationn was done by hand. In the case of initial voiceless plosives (JPeet-Peter, Ko-

Kobus),Kobus), the onset of the burst was taken as the beginning point of the test word, thus 

excludingg the preceding silent interval. This was done because in some cases gemina-

tionn took place (e.g. in Volgens mij sprakj&o , a process which lengthens the silent 

interval.. Also, burst onsets provide much more reliable measurements than the 

precedingg segments' offsets. 

Wee will first look at the effects of Accent and Position on the total name durations 

inn each language (§4.2.4.1), and then we will look into the distribution of accentual 

lengtheningg in final and non-final position across the two syllables of the disyllabic 

namess (§4.2.4.2). 

4.2.4.1.. Total name duration 

Inn each position, there are two unaccented conditions (cf. (9)) and one accented 

condition.. The mean total name durations in Dutch, broken down by Position and 

Accentt condition, are given in Figure 4.1. 

500 0 

^ 4 0 0 0 
CO O 

E. . 
c c 
BB 300 
to o 

TJ J 
CD D 

££ 200 co o 
c c 
15 5 
*—
o o 
~~ 100h 

/y*. /y*. 

*

l l 

DUTCH H 

initiall medial 

positionn in phrase 

final l 

 accented 

 prenuclear, close 

-- postnuclear, close 

 prenuclear, far 

 postnuclear, far 

FigureFigure 4.1. Total name durations in Dutch, broken down by position and accent 
condition. condition. 
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Plannedd comparisons (ANOVA's with Names and Speakers as random factors) 

showw that the two unaccented conditions in each position do not differ from one 

anotherr (Initial, by Names: F[l,7]=1.53, n.s.; by Speakers: F[l,5]=3.12, n.s. Medial, 

byy Names: F[l,7]=3.14, n.s.; by Speakers: F[1,5]<1. Final, by Names: F[1,7]<1; by 

Speakers:: F[l,5]=1.23, n.s.). This means that neither pre- versus postnuclear position 

norr being close versus far from the accent have any effect on the duration of the 

unaccentedd names. The two unaccented conditions in each position are therefore 

collapsedd in the following analyses, so that we are left with a design in which all cells 

aree filled (with n accented measurements and 2n unaccented measurements per 

position),, allowing us to check for interactions. 

Ann ANOVA was run with total name duration as the dependent variable, fixed 

factorss of Accent (accented/unaccented) and Position (initial/medial/final), and 

randomm factors of Names and Speakers. Position has a highly significant effect (by 

Names:: F[2,14]=78.74, p<.001; by Speakers: F[2,10]=70.88, p<.001): names in final 

positionn are much longer than in non-final position due to final lengthening. The 

effectt of Accent is also significant (by Names: F[l,7]=27.60, p=.001; by Speakers: 

F[l,5]=39.13,, p=.002). Crucially, the interaction between Position and Accent is 

highlyy significant (by Names: F[2,14]=47.45, p<.001; by Speakers: F[2,10]=146.44, 

p<.001).. This interaction is clearly visible in Figure 4.1: the amount of accentual 

lengtheningg (i.e. the distance between the dashed line and the solid line) is fairly large 

inn initial and medial position (a lengthening effect of 25% and 18% respectively), but 

stronglyy reduced in final position, where a lengthening effect of only 4% is found. 

Thee results of planned comparisons per position are given in (10). 

(10)) The effect of Accent in each Position in Dutch 

byy Names: by Speakers: 

initiall  F(l,7)=44.64, pcOOl F(l,5)=66.30, p<.001 

mediall  F(l,7)=27.05, p=.001 F(l,5)=46.21,p=.001 

finall  F(l ,7)= 5.72, p=.048 F(l ,5)= 7.22, p=.043 

Whilee the effect of Accent is highly significant in initial and medial position, it is only 

significantt at a .05 level in final position. 

Inn Figure 4.2, the total name durations per accent condition and position are shown 

forr English. Again, no effects of pre- versus postnuclear position or close versus far 

fromm the accent were found, since none of the unaccented conditions within each 

positionn differ from one another (Initial, by Names: F[l,7]=sl.46, n.s.; by Speakers: 

F[1,5]<1.. Medial, by Names: F[1,7]<1; by Speakers: F[1,5]<1. Final, by Names: 

F[l,7]=1.44,, n.s.; by Speakers: F[l t5]=3.03, n.s.) 



THEE INTERACTION BETWEEN FINAL AND ACCENTUAL LENGTHENING 111 1 

•• accented 

•*•• prenuclear, close 

•*•• postnuclear, close 

^-prenuclear,, far 

•*•• postnuclear, far 

initiall medial final 

positionn in phrase 

FigureFigure 4.2. Total name durations in English, broken down by position and accent 
condition. condition. 

Groupingg all unaccented conditions together as was done for Dutch, an ANOVA 

wass run with total name duration as the dependent variable, fixed factors of Accent 

andd Position, and random factors of Names and Speakers. Both Position and Accent 

weree found to have a significant effect on the results (Position, by Names: F[2,14]= 

130.26,, p<.001; by Speakers: F[2,10]=77.70, rx.001). Accent, by Names: F[l,7]= 

194.55,, p<.001; by Speakers: F[l,5]=57.41, p=.001). In contrast to the results for 

Dutch,, however, there is no interaction between the two (by Names: F[2,14]=1.12, 

n.s.;; by Speakers: F[2,10]<1). 

Whenn the effect of Accent is expressed in percentages, it seems as if in English, too, 

wee find less accentual lengthening in final position (a lengthening of 14%) than in the 

otherr two positions (26% in initial position, 22% in medial position); indeed, Figure 

4.22 clearly shows that the absolute amount of accentual lengthening is quite constant 

(approximatelyy 60 ms) across positions in English, but relatively speaking this 

amountt is smaller in final position, since final lengthening gives longer unaccented 

durations.. In any case, the effect of Position on the amount of accentual lengthening 

inn English is not nearly as strong as it is in Dutch. The results of planned comparisons 

perr position for the English data are given in (11). 
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(11)) The effect of Accent in each Position in English 

byy Names: 

initiall  F(l,7)=111.72, pcOOl 

mediall  F(l,7)= 75.32, p<.001 

finalfinal F(l,7)= 91.42, pcOOl 

byy Speakers: 

F(l,5)=24.15,p=.004 4 

F(l,5)=37.47,p=.002 2 

F(l,5)=323.40,p<.001 1 

Sincee durations in initial and medial (i.e. non-final) positions are comparable, and 

theree are no effects within the various unaccented conditions, the phrase positions can 

bee regrouped into +/- final, and the accent environments into +/- accent. This is done 

inn Figure 4.3, in which the total name durations are given for the monosyllabic and 

disyllabicc names separately. 
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FigureFigure 4.3. Total name durations in final vs. non-final position and in accented vs. 
unaccentedunaccented conditions in Dutch and English; monosyllabic vs. disyllabic names. 

Onn the left, the results for Dutch are given. The converging lines for Dutch show 

thee interaction between final lengthening and accentual lengthening. Separate 

ANOVA' ss for the monosyllabic and disyllabic words, with fixed factors of Accent 

(accented/unaccented)) and Position (final/non-final) and random factors of Names 
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andd Speakers, show that the interaction is significant for both groups of names 
(Monosyllabic,, by Names: F[l,3]=25.32, p=.015; by Speakers: F[l,5]=122.33, 
p<.001.. Disyllabic, by Names: F[l,3]=32.25, p=.011; by Speakers: F[l,5]=l28.54, 
p<.001).. Judging from these results, the interaction does not appear to be any weaker 
inn disyllabic names than it is in monosyllabic names. 

Onn the right, the results for English are shown. The lines run virtually parallel, 
implyingg that there is no interaction between final lengthening and accentual lengthe-
ningg in either the monosyllabic words or the disyllabic words. This is confirmed by 
thee results of separate ANOVA's for each group of names (Monosyllabic, by Names: 
F[1,3]<1;; by Speakers: F[1,5]<1. Disyllabic, by Names: F[1,3]<1; by Speakers: 
F[l,5]=1.80,n.s.). . 

Thee results (in ms) per accent condition and position, for the monosyllabic and 
disyllabicc names and all names taken together, are given in Appendix G. 

4.2.4.2.. Syllable durations in disyllabic names 
Disyllabicc names were included in the material to see if speakers use the larger size of 
thee word to realize final lengthening and accentual lengthening in different syllables, 
i.e.,, to avoid an interaction by realizing accentual lengthening in the initial (accented) 
syllablee and final lengthening in the final syllable. This hypothesis predicts that 
accentuall  lengthening is concentrated in the initial syllable of the disyllabic words in 
finall  position. 

Inn Table 4.3, the syllable durations of the disyllabic words are given per accent 
conditionn and position in the phrase, as well as the standard deviations and the 
amountss of accentual lengthening on each syllable. Since durations in initial and 
mediall  (i.e. non-final) positions are comparable, the phrase positions have been 
regroupedd into 4-/-final. On the left, the results for die Dutch disyllabic names are 
given;; on the right, the results are given for the English disyllabic names. 

Inn Dutch, the accentual lengthening effect in non-final position is larger than in 
finall  position (14%-23% vs. 0%-6%), as was already observed in the previous section 
(Figuree 4.1). The accentual lengthening effect in final position is therefore small, and 
whatt is more, the lengthening we do find in final position is realized in me second 
(final)) syllable (6%). These results do not agree with the suggestion mat final lengthe-
ningg will interfere with accentual lengthening primarily in the final syllable, since this 
iss where final lengthening occurs: if this were true, we would expect the accentual 
lengtheningg in final position to be realized on the first syllable, and not on the second 
syllable. . 



114 4 CHAPTER4 4 

TableTable 4.3. Syllable durations and standard deviations (in parentheses) in ms of the 
disyllabicc names in final and non-final positions, broken down by accent condition. 
Thee accentual lengthening found in each syllable in final and non-final position is 
givenn in ms and in percentages 

language e 

syllable e 
environment t 

DUTCH H ENGLISH H 

1stt  syllable 
durationn s.d. 

2ndd syllable 
durationn s.d. 

1stt  syllable 
durationn s.d. 

2ndd syllable 
durationn s.d. 

-final ,, unaccented 

-final ,, accented 

accentuall  lengthening: 

n=192 2 

n=96 6 

141.00 (25.2) 

160.99 (22.8) 

19.99 = 14% 

127.44 (28.8) 

156.88 (31.1) 

29.44 = 23% 

162.00 (33.5) 

196.00 (45.1) 

34.00 = 21% 

147.99 (33.0) 

179.55 (35.9) 

31.66 = 21% 

+final,, unaccented 

,, accented 

accentuall  lengthening: 

n=96 6 

n=48 8 

172.77 (28.2) 

172.33 (23.6) 

-0.44 = 0% 

238.00 (55.8) 

252.11 (56.7) 

14.11 = 6% 

181.44 (34.4) 

201.44 (41.3) 

20.0=11% % 

270.00 (56.2) 

301.00 (70.6) 

31.0=11% % 

Ass a matter  of fact, the amount of accentual lengthening on the first syllable is 
smallerr  than that on the second syllable in non-final position, too (14% vs. 23%). The 
smalll  effect of accent on the first syllable may be (partly) due to the exclusion of the 
silentt  interval of the onset plosives /p/ and /k/ from the measurements (in Kobus and 
Eeter),Eeter), because part of the accentual lengthening is probably realized in this interval.2 

Indeed,, the initia l syllables of Mina and Jmnie show a mean lengthening of 30% and 
23%%  respectively in non-final position, while the first syllables of Kubus and £gter 
weree each lengthened by only 4%. The silent interval of initia l voiceless plosives was 
excludedd from the measurements in all cases, so that it does not interfere with 
comparisonss across conditions, but it does account for  me seemingly small amount of 
accentuall  lengthening on the first syllable (both in non-final and in final position). 

Thee English results, given on the right in Table 4.3, show that accentual lengthen-
ingg is evenly distributed across the first and second syllables. In non-final position, 
bothh syllables are lengthened by 21%. In final position, both syllables are lengthened 
byy 11%. This shows that both the lexically stressed syllable and the following 
unstressedd syllable are equally lengthened by a pitch accent, whether  in final position 
orr  not. 

Notee thai this issue doesn't come up in English, since none of the English target names begin with a 
voicelesss stop. 
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4.2.5.. Pitch excursion 

Thee duration results given above show that the amount of accentual lengthening 
foundd in different positions is not constant in Dutch, but is reduced from 18-25% in 
non-finall  positions to a mere 4% in final position. A pitch accent in final position is 
thereforee hardly cued by duration. Cooper et al. (1985), who found a reduced amount 
off  accentual lengthening in final position in English, also found a reduction of FO 
peakk value in final position, suggesting that a smaller accentual lengthening effect 
mayy find its origin in smaller pitch excursion sizes. If the durational effects described 
abovee can be traced to effects on the size of the pitch movements, this would support 
thee notion that accentual lengthening is merely a consequence of the extra time 
neededd to realize an accent-lending pitch movement, making duration a secondary 
cuee to accent in a more literal sense. On the other hand, an accent in final position 
presumablyy needs to be as perceptible as any other accent, and so it must be cued in 
onee way or another. Following this reasoning, it is especially important for the 
perceptionn of a pitch accent in final position that it is marked by intonation, since it 
lackss a durational cue. Thus, we have two competing hypotheses concerning the 
relationshipp between pitch and duration as acoustic accent cues: they could arguably 
bee positively or negatively correlated. In this section, we will examine the pitch 
excursionss in part of our data to see if position in the phrase has any effect on the size 
off  the pitch movements. 

4.2.5.1.. Method 
Onlyy part of the data from the duration experiment was used: the utterances with 
accentedd Mie and Mina (for Dutch) and the utterances with accented May and Macy 
(forr English) were selected, because they contain mostly voiced phonemes, and all 
beginn with the nasal consonant /m/, which makes it easy to measure FO. The 
fundamentall  frequency was determined using the subharmonic summation method 
(Hermes,, 1988). 

Bothh the author and a phonetician working in the field of intonation marked the 
beginningg and end point of the rise (1) of the rise-fall (l&A ) combinations realized 
onn the target names. The fall (A) was not measured, for several reasons: first, final 
loweringg would confound the measurements in utterance-final position, and second, 
thee fall was realized partly in the voiceless /s/ of the name Macy, so that FO could not 
bee measured. Third, the beginning and end points of a rise are easier to establish than 
thosee of a fall, because a rise goes against the overall declination, giving a kink in the 
FOO contour at its beginning point, while a fall may fade gradually into declination, 
hencee lacking a clear end point. 
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Closee examination of the intonation contours revealed that one of the Dutch 

speakerss regularly realized the pitch accent with a slow rise, starting well before the 

accentedd syllable (often starting from the pitch accent on mij in the sentence 'Volgens 

mijmij sprak . . . ' ), giving a pitch accent of the type 4A instead of l& A ('t Hart et al., 

1990;; see also Appendix A). This speaker's utterances were excluded from the 

analysis,, because the beginning point of the rise could not be reliably determined.3 

Twoo utterances by another speaker were excluded for the same reason (4A instead of 

l&A) .. For Dutch, this leaves (2 names x 3 positions x 5 speakers x 2 repetititions - 2 

=)) 58 utterances for analysis. 

Inn some English cases, no reliable measurements could be made (due to creaky 

voice,, unreliable pitch measurement and/or ambiguous beginning or end point of the 

rise).. Of the 72 available utterances (2 names x 3 positions x 6 speakers x 2 repeti-

tions),, 5 were excluded in advance because the beginning or end point of the rise 

couldd not be established, leaving 67 utterances for analysis. 

4.2.5.2.. Results 
Thee agreement between the two labelers as to the points in time marked as the 

beginningg and end points of the rise was very high (r=l, rx.001 for the beginning 

pointss and r=.99, p<.001 for the end points), so that the measurements were accepted 

ass being reliable. The FO of the beginning and end points of the rise as indicated by 

thee labelers were extracted from the data in Hz, and the pitch excursions were 

calculatedd by subtracting the FO value at the beginning point from that of the end 

pointt (averaged across labelers). A transformation from Hz into ERB (Equivalent 

Rectangularr Bandwidth) was also made, since the latter is a psychophysical scale 

whichh is claimed to be the most appropriate scale for perceived prominence (Hermes 

&&  van Gestel, 1991), at least in intonation languages. 

Inn Table 4.4, the pitch excursions found in each position in Dutch and English are 

given,, for the male and female speakers separately. At the bottom, the total mean for 

eachh language is given. 

33 Inspection of the duration data show that this speaker's durations do not deviate in any way from 
thosee of the other  speakers, so we did not feel inclined to exclude these data from the durational analyses. 
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TableTable 4.4. Pitch excursion of l& A pitch accents in Hz and ERB in Dutch and 
English,, broken down by position in the phrase and sex of speaker. 

languagee • 
sexx » position » 

male e 

female e 

initia l l 

medial l 

final l 

initia l l 

medial l 

final l 

totall  mean 

DUTCH H 

n n 

8 8 

8 8 

8 8 

12 2 

11 1 

11 1 

58 8 

Hz z 

80.4 4 

88.5 5 

58.4 4 

143.6 6 

132.1 1 

111.7 7 

107.3 3 

ERB B 

1.87 7 

2.07 7 

1.40 0 

2.64 4 

2.42 2 

2.13 3 

2.14 4 

ENGLISH H 

n n 

10 0 

12 2 

11 1 

11 1 

12 2 

11 1 

67 7 

Hz z 

25.2 2 

26.8 8 

20.6 6 

59.2 2 

50.0 0 

34.0 0 

36.2 2 

ERB B 

.64 4 

.69 9 

.55 5 

1.09 9 

.90 0 

.65 5 

.76 6 

Thee data in Table 4.4 indicate that the pitch excursions in English are on average 
nearlyy three times as small as in Dutch. This is surprising, since English is said to 
havee a pitch range that is generally twice as large as that of Dutch (de Pijper, 1983). 
TwoTwo factors that could possibly affect pitch excursion, speech rate and male-female 
speakerr ratio, were examined (a higher speech rate could reduce pitch excursion size, 
andd female speakers may make larger pitch movements than male speakers); howev
er,, the small differences between the two languages with respect to these factors were 
nott likely to be able to account for the considerable difference in pitch excursion size 
(averagee speech rate, Dutch: 5.2 syl/sec, English: 5.1 syl/sec; percentage of utterances 
spokenn by female speakers, Dutch: 59%, English: 51%). Instead, we think that the 
riserise may not have been the most appropriate measure for pitch range in English, since 
manyy English intonation contours start on the mid level and have only 'half a rise 
followedd by a full fall (cf. de Pijper, 1983; Sanders, 1990; 't Hart, Collier & Cohen, 
1990),, as shown schematically in (12): 

Visuall inspection of the English data confirms that the pitch level before the pitch 

accentt is very often higher than the pitch level after the pitch accent, i.e., the pitch 

accentt consists of a relatively small rise and a large fall. In such cases, measuring the 

risee does not do justice to the actual pitch range in English. Also, listening to each of 
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thee speakers gives the impression that the Dutch speakers made more of an effort to 

realizee a clear (contrastive) pitch accent than the English speakers, making the former 

soundd livelier than the latter. 

Sincee there were several reasons for measuring the rise rather than the fall (see 

Methodd section above), and since we are not interested in pitch excursion size per se, 

butt rather in the effect of position on pitch excursion size (particularly in Dutch), we 

continuedd the present preliminary investigation with these data, despite the fact that 

thee English measurements may not be very representative of the actual pitch range. In 

Figuree 4.4, the mean frequency at the beginning and end points in both languages are 

presented,, averaged over all speakers. The vertical distance between the two data 

pointss in each position represents the pitch excursion in that position. Note that we 

measuredd only one accent per utterance; the measurements for the different positions 

comee from different utterances, and hence do not necessarily show declination (as 

threee accents within one utterance would be expected to do). 

CD D 

LUU o 

I? ? c c 
CD D 

§-5 5 
P P 

—— begin point •*• end point 

DUTCH H ENGLISH H 

initiall medial final initial medial final 

positionn in phrase 

FigureFigure 4.4. Frequency (in ERB) of the beginning and end points of the rise in l&A 
pitchpitch accents per language, broken down by position in the phrase. 

Inn English, the pitch excursion becomes slowly smaller as the accent occurs later in 

thee phrase. In Dutch, the pitch excursion also becomes smaller with later position in 

thee phrase, and the reduction in size is only slightly stronger in final position than in 
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mediall position. 

Separatee ANOVA's for each language with mean excursion size (averaged across 

labelers)) as the dependent variable, Position as a fixed factor and Speakers as a 

randomm factor show mat Position has a significant effect (at a .05 level) on pitch 

excursionn in both languages, even with this small data set (Dutch, by speakers: 

F[2,8]=6.42,, p=.02; English, by Speakers: F[2,10]=4.44, p=.04). Apparently, the 

effectt is consistent across speakers. Post-hoc analyses (Newman-Keuls) place the 

pitchh excursions in initial and medial position in Dutch in one homogeneous subset, 

whilee final position forms the second subset, i.e. the pitch excursion in final position 

iss statistically smaller than in the other two positions. In English, the pitch excursion 

inn final position only differs statistically from that in initial position, i.e. the homoge

neouss subsets that are formed are {initial, medial} and {medial, final}. 

4.2.6.. Discussion 

Thee total name duration results given in §4.2.4.1 confirm the hypothesis based on 

previouss results that the amount of accentual lengthening depends on the position of 

thee accented word in the phrase in Dutch. We considered two possible positional 

factorss that might have an effect on the amount of accentual lengthening: final versus 

non-finall position and prenuclear versus postnuclear position (when unaccented). 

Positionn relative to the nuclear accent turns out to be inconsequential, while final 

versuss non-final position has a strong effect on the amount of accentual lengthening: 

inn final position, the amount of accentual lengthening is strongly reduced (from 18-

25%% to only 4%), yielding a significant interaction between the effects of accent 

conditionn and position, i.e. between accentual lengthening and final lengthening. 

Apparently,, these two lengthening effects are not additive in Dutch: presumably, an 

expandabilityy constraint is at work (cf. §4.1.2), blocking the simultaneous application 

off both lengthening effects because the maximal durational expansion of segments 

wouldd be exceeded. 

Inn English, the effects of accent and position on the name durations were similar to 

thosee in Dutch (compare Figure 4.1 and Figure 4.2), except that the two effects do not 

interactt with one another. The absolute amount of accentual lengthening was fairly 

constantt across positions. Expressed in percentages, however, the accentual lengthe

ningg effect in final position is also smaller than in other positions (14% versus 22-

26%).. Perhaps, then, the English target words have also reached their ceiling durati

onss in the final accented environment, and it could be merely a coincidence that the 

absolutee amount of accentual lengthening which could still be realized in final 

positionn is approximately the same absolute amount as was found in non-final 
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positions.. Alternatively, our results might suggest that it is more appropriate to 

describee accentual lengthening in absolute terms (within a controlled experiment such 

ass ours), and to say that accentual lengthening and final lengthening are simply 

additivee in English. However, the effect of final position on the amount of accentual 

lengtheningg (even in absolute terms) found by Cooper et al. (1985) indicate that there 

mightt be some maximal expansion in English, which may simply not have been 

reachedd in studies finding no interaction. In any case, the fact remains that, while 

highlyy similar test material was used across languages, English exhibits a larger 

expandabilityy of the target words than Dutch. This can be seen in Figure 4.3, in which 

bothh the English and the Dutch data are displayed. 

Inn §4.2.4.2, we examined the distribution of accentual lengthening in final and non-

finall positions across the two syllables of the disyllabic names. In disyllabic words, 

bothh lengthening effects could be realized without exceeding the durational limitati

onss of Dutch segments by placing accentual lengthening in the first syllable and final 

lengtheningg in the second syllable. Instead, however, we find that the interaction 

betweenn final lengthening and accentual lengthening is just as strong in disyllabic 

wordss as it is in monosyllabic words. Moreover, the remaining amount of accentual 

lengtheningg in final position is not concentrated in the penultimate syllable. Apparent

ly,, Dutch speakers do not strive after a realization of accentual lengthening in final 

position,, but exhibit a near lack of accentual lengthening in utterance-final words 

quitee generally. Further research is needed to pinpoint what the minimal distance of a 

pitchh accent to the boundary should be, and in what terms this distance should be 

stated,, in order to find a 'normal' amount of accentual lengthening, comparable to 

thatt in non-final positions. 

AA preliminary attempt to investigate the effect of position on the size of the pitch 

movementss was made in §4.2.5. Generally, in both Dutch and English, the pitch 

excursionss tend to become smaller towards the end of the phrase, perhaps because 

accentss early in the phrase are more likely to be contrastive. It may also have some

thingg to do with the claim that the declination of the top declination line is stronger 

thann that of the bottom declination line, giving converging lines within which pitch 

movementss are realized.4 Whatever the explanation is for the smaller pitch excursions 

towardss the end of the phrase, the pitch excursions show no reduction in size in final 

positionn comparable to the reduction in the amount of accentual lengthening found 

forr Dutch. So, while the pitch excursion was in fact slightly more reduced in Dutch 

AA convergence of the top and bottom declination lines has been motivated by the finding that in a 
sequencee of pitch accents, later  accents require smaller  pitch excursions than earlier  ones in order  to be 
perceivedd as equally prominent (cf. Pienehumbert, 1979 for  English; Gussenhoven &  Rietveld, 1988; 
Terken,, 1991 for  Dutch). 
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finall position than in medial position, and also more than in English final position, the 
dataa do not fully agree with those of Cooper et al. (1985) for English, who found only 
aa slight FO heightening together with a reduction of accentual lengthening in final 
position.. This made them wonder whether these reduced cues are sufficient for the 
perceptionn of accent. In our data, ann accent in final position in Dutch is hardly marked 
byy lengthening, but still has an average pitch excursion of 1.8 ERB (89 Hz), which 
shouldd easily suffice for accent perception. 

Althoughh this study is too limited to draw any firm conclusions, these results 
suggestt that the effect of position on me amount of accentual lengthening is an effect 
inn its own right: in any case, our preliminary study indicates that it cannot be accoun
tedd for by differences in pitch range in various positions. The data show an overall 
tendencyy for pitch excursions to become smaller as they occur later in the phrase, but 
thee small effect of final position on pitch excursion is not comparable to its large 
effectt on the amount of accentual lengthening in Dutch. 

43.43. Conclusions 

Inn this chapter, a comparative study was made of the combined effects of accentual 
lengtheningg and final lengthening in Dutch and English. Previous results (discussed 
inn Chapter 3) suggested that the amount of accentual lengthening is not consistent 
acrosss positions in the phrase in Dutch, but the words occurring in these positions 
weree not really comparable. In the equivalent English experiments (Turk & Sawusch, 
1997;; Turk & White, 1999), no relation between amount of accentual lengthening 
andd position in the phrase was found. This suggests that, if such a relation indeed 
existss in Dutch, it could be a language-specific phenomenon. However, since these 
materialss were not designed to make comparisons across accented positions, materials 
weree needed which were set up specifically to investigate the effect of position in the 
phrasee on the amount of accentual lengthening found. 

Thee results of the present investigation confirm that there is an interaction between 
finall lengthening and accentual lengthening in Dutch, and that this interaction is 
strongerr in Dutch than it is in English. Following other researchers (e.g. Cooper et al., 
1985),, we suggest that there is an expandability constraint which attenuates the 
accentuall lengthening effect when added on top of final lengthening. Presumably, 
suchh a constraint exists for both languages, but is less stringent for English, allowing 
longerr durations. 

Whilee Cooper et al. (1985) found a significant interaction between final lengthe
ningg and accentual lengthening in English, Cummins (1999) did not, and Beekman et 
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al.. (1992) do not mention such an interaction either. The English data presented here 

showw a consistent absolute amount of accentual lengthening across positions, so that 

statisticall analyses show no interaction effects, but relatively speaking the accentual 

lengtheningg effect in final position was smaller than that in other positions in English, 

tooo (as in Dutch). It could be that the relatively high ceiling durations in English do 

nott always interfere with the combined lengthening effects of accent and final 

position,, but only in somewhat extreme circumstances. What these circumstances 

shouldd be is not clear. Perhaps the length of the intonational phrase in which the 

targett words occur is a factor, since these are quite long in Cooper et al. (10-13 

syllabless in experiment 1, 20-25 syllables in experiment 2), while those in Cummins 

(1999)) and Beekman et al. (1992) are quite short (7 and 1-8 syllables, respectively), 

withh the sentence length in the present study taking an intermediate position (9 or 12 

syllables). . 

Onn the basis of intonational phrase level lengthening effects, then, we conclude that 

Englishh has higher ceiling durations than Dutch. As mentioned in §4.1.2, Elsendoorn 

(1984)) found a similar difference (in the same direction) between Dutch and English 

att the phonemic level. Elsendoorn proposes that English has a larger range of vowel 

durationss than Dutch because it needs to accommodate not only a long-short distincti

on,, but also a phonological rule which lengthens vowels before voiced obstruents. 

Dutch,, on the other hand, has a rule devoicing obstruents at the end of the syllable 

(Finall Devoicing, e.g. hoed /hut/ 'hat' vs. hoeden /hu.dan/ 'hats'; Booij, 1995). The 

differencee in expandability at the phonemic level is thus explained phonologically, by 

thee existence of a lengthening rule that is present in English but absent in Dutch. 

However,, the difference in expandability at the intonational phrase level found in this 

chapterr may not follow so straightforwardly from some other (phonological) diffe

rencee between English and Dutch. 

Searchingg for relevant phonological differences in the English and Dutch use of 

duration,, we come across a recent issue concerning the phonological primacy of the 

long-shortt distinction in the Dutch vowel system. In many languages, there is a 

phoneticc correlation between vowel length and tenseness, such that all long vowels 

aree tense and all short vowels are lax. This raises the question whether one of these 

propertiess should be derived from the other, and if so, which of these properties is 

phonologicall and which one is derived. Although Dutch phonologists generally make 

aa distinction in terms of length (e.g. Zonneveld, 1978; van der Hulst, 1984; Kager, 

1989;; Booij, 1995), van Oostendorp (1995) offers some phonological advantages of a 

distinctionn in terms of quality. Notably, most of his arguments against a phonological 

vowell length contrast apply to Dutch, but not to English (see van Oostendorp 1995, 

p.. 33, fh. 14). One of the differences involve the phonological weight of long vowels, 
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whichh count as light in the stress system of Dutch (cf. §1.3.2.4) but as heavy in the 

Englishh stress system. Phonetically, however, both quality and duration have been 

foundd to contribute to the perceptual distinction between the vowel pair /a^ and /a/ in 

Dutchh (van Heuven, 1986; Nooteboom & Cohen, 1988). So, although potentially of 

interestt in an examination of durational differences between English and Dutch, until 

theree is phonetic evidence for a difference between these languages with respect to 

thee role of duration in the vowel contrast, this phonological discussion has little 

bearingg on our findings. 

Phonetically,, and also at the segmental level, there may be one more piece of 

evidencee for a larger flexibility of durations in English, for which it is hard to find a 

phonologicall explanation. Klatt (1973a) reports a shortening of consonants in 

consonantt clusters in English, which is stronger in 3-element clusters than in 2-

elementt clusters (see also Allen, Hunnicutt & Klatt, 1987). Waals (1999), studying 

consonantt durations in Dutch, found shortening only in 2-element clusters, but no 

furtherr compression in 3-element clusters. Even consonants, then, seem to be more 

sensitivee to durational adjustments in English than in Dutch.5 We can think of no 

phonologicall contrast which could explain this particular difference. We therefore 

tentativelyy conclude that durational flexibility needs to be postulated as an indepen

dentt property in which English and Dutch differ. Naturally, although we think that 

thiss cross-linguistic difference cannot be explained by a phonological conspiracy to 

usee duration more for linguistic contrasts in English than in Dutch, there may still be 

somee connection between the two: in English, there is more room for making multiple 

durationall contrasts, while the lower ceiling durations for vowels in Dutch may 

preventt the development of duration as a reliable cue, and may enhance the exploitati

onn of other ways to make phonological distinctions. 

Throughoutt this chapter, we have assumed that it is accentual lengthening which is 

reducedd in final position, rather than final lengthening which is reduced when 

accented.. In principle, though, the significant interaction between the two can be 

interpretedd in either of these directions (or even in both): instead of stating that the 

amountt of accentual lengthening differs across positions (from 18-25% in non-final 

positionss to 4% in final position), we could also summarize the Dutch results by 

sayingg that we found a final lengthening effect of 59% in unaccented conditions 

versuss an effect of 36% in accented condition. On the basis of only duration, we 

Notee that the durational adjustment in consonant clusters involves compression rather  than lengthening. 
Alreadyy in §41-2, we implicitl y assumed that inexpandability is somehow connected to incompressibili-
ty.. Cummins (1999) suggests we "accommodate limit s on both expandability and compressibility by 
treatingg the segment (or  syllable) as a hard spring with a neutral or  preferred duration"  (p. 480). In these 
terms,, our  claim is that the 'spring' is looser  in English than in Dutch. 
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cannott really determine whether the duration of a phrase-final accented word is 
shorterr than an additive model predicts because there is a reduction of accentual 
lengtheningg or because there is a reduction of final lengthening. Although final 
positionn affects the sonority profile of a syllable in a different way than a pitch accent 
doess (Edwards & Beekman, 1988; see §1.2), we do not believe that a separate 
analysiss of the duration of the opening and closing gestures could solve the problem, 
sincee neither final lengthening nor accentual lengthening exclusively affects only one 
off these gestures. In fact, they are not even necessarily restricted to one syllable, as 
thee data and references in Chapters 2 and 3 have shown. Under the assumption that 
onlyy a pitch accent increases jaw opening, articulatory studies of jaw position are 
perhapss more likely to be successful in disentangling the two effects (cf. Summers, 
1987).. In the meantime, we have claimed that it is the amount of accentual length
eningg which is affected by position rather than final lengthening which is affected by 
accentt condition, on a somewhat intuitive basis. In our view, final lengthening is 
moree primary than accentual lengthening. Pitch accents are marked by a whole set of 
cues,, and lengthening is just one of the cues subordinate to pitch (e.g. Sluijter, 1995). 
Finall lengthening, on the other hand, is the primary cue for boundary perception; its 
rolee in the perceptual segmenting of speech surpasses that of FO boundary tones (de 
Rooij,, 1979). The final lengthening effect also clearly exceeds that of accent in terms 
off size, perhaps reflecting the larger role that final lengthening has in boundary 
perceptionn relative to the role of accentual lengthening in prominence perception. We 
thinkk this makes our interpretation of a reduced accentual lengthening effect in final 
positionn far more likely than the interpretation implying a reduced final lengthening 
effectt in accented condition. 

Evidently,, more research is needed addressing the realization of accent in final 
position,, particularly in Dutch. On the production side, articulatory studies would be 
welcome,, since they can potentially distinguish between lengthening due to accent 
andd lengthening due to boundaries (Summers, 1987). A more extensive investigation 
off pitch excursion, as well as of other accent cues, in various positions in the sentence 
iss also called for. The preliminary data discussed in §4.2.5 concerning pitch excursion 
sizee can only serve to prompt a more full-scale study addressing the effect of final 
positionn on the strength of each of the accent cues. In addition, perception experi
mentss are in order to see if the reduction of important cues to accent in final position 
hass an effect on die (relative importance of each cue for) perception of prominence. 


