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Abstract
Temporal effects of focusing have been investigated in two-syllable and longer Swedish
words. Words are lengthened in focus, though to a varying degree by different speakers. Even
if stressed syllables are the most affected, the domain of lengthening appears to be the word.

Introduction
It is well known that focusing a word increases its duration. Eefting (1991) reports an average
focal lengthening for one- and three-syllable Dutch words of about 25% irrespective of word
length. Cooper et al. (1985), on the other hand, found an inverse relationship between word
length and percent increase in duration for one-, two- and three-syllable American English
words in focus. According to Cooper et al. (1985), the amount of focal lengthening was also
dependent on the word's position in the sentence. The domain of accentual lengthening, i.e.
what is lengthened in focus, is held to be the word in Dutch (e.g. Eefting, 1991) and a unit
beginning with the pitch-accented syllable and extending to a subsequent syllable in American
English (Turk and Sawusch, 1997).

The present study deals with focal lengthening in Swedish. The data we present here on two-
syllable and longer words were collected in parallel with those presented in Heldner &
Strangert (1998, this volume) on two-syllable words. The two studies have the same goal and
a similar design. In the parallel study, focus caused an average lengthening of about 25%.
Both syllables in the word contributed to the lengthening but most of it occurred in the stressed
syllable. The amount of lengthening varied between speakers and positions in the sentence,
and variation was greatest in the first sentence position before the NP-VP boundary. The most
extreme lengthening in this position was seen as a consequence of a specific strategy for
focusing - the insertion of a prosodic boundary signalled by final lengthening - used by one of
the speakers. In the present study we base the analysis on a more varied speech material. Here
we include words with more than two syllables and with a more varied stress pattern.

Procedure
As in the parallel study (Heldner & Strangert, 1998), the material consists of simple three-
word sentences produced as answers to questions designed to elicit focus on either of the three
words. Within a fixed sentence frame either the words in the first position (Set 1) or the words
in the medial position (Set 2) were varied. The target words (simple words and compounds)
varied in length (2-5 syllables) and stress pattern (initially and non-initially stressed words).
The simple words had one (primary) and the compounds two (primary + secondary) stressed
syllables. The material included acute as well as grave accented words, but there was no sys-
tematic variation of word accent, as the word accent distinction was not of primary concern in
this study. The sentence frames and the target words are shown in Table 1.

Two speakers, identical to speaker 1 and 2 in the parallel study, read each version of the
answer sentences (with appropriate focus on one of the three words according to each
question) 6 times in random order. In the subsequent analysis only the target words were
included. Thus the analysis was based on 6 focused and 12 non-focused versions of each



target word for each speaker. Details of other aspects of the procedure - recordings and data
analysis - can be found in our parallel study (Heldner & Strangert, 1998).

Table 1. Syntactic, segmental and prosodic structure of the speech material. * = nonsense word.

[S NP [VP V NP]]
±F ±F ±F

Set 1 Sèssan ‘The princess’ (abbr.) säljer ‘sells’ bilen ‘the car’
Prin sèssan ‘The princess’
Kronprinsèssan ‘The crown princess’

Set 2 Mannen ‘The man’ ställer ‘parks’ bilen ‘the car’
beställer ‘reserves’
B-ställer* ‘re-serves’
àvbeställer ‘cancels’
föravbeställer* ‘pre-cancels’
speciàlbeställer ‘special orders’

Results and discussion
Duration data for the focused and non-focused versions of the target words are shown in
Figure 1 (syllable durations) and Table 2 (word and stressed syllable durations and stressed
syllable-to-word duration ratios). As the differences between the two non-focused versions of
each word are usually very small, only the average non-focused durations are presented.

Figure 1. Mean syllable durations for focused (+F) and non-focused (-F) words for each speaker.



Table 2. Word (W) and stressed syllable (σ) duration means for focal (+F) and non-focal (-F)
words, differences between ±F in absolute values (∆W, ∆σ) and as percentages (%W, %σ) and
ratios between ∆σ and ∆W as percentages for the first NP (Set 1) and the verb (Set 2). Stressed
syllables include primary stressed (σ) in Set 1 and 2, and secondary stressed (σ) in Set 2.

Set 1 Word duration Syllable duration Ratio
Speaker Word +F -F ∆W %W +F -F ∆ σ % σ ∆ σ/∆W
Sp1 Sèssan 823 590 233 39% 569 417 152 36% 65%
Sp1 Prin sèssan 925 666 259 39% 461 314 147 47% 57%
Sp1 Kronprinsèssan 1209 953 256 27% 447 318 129 41% 50%
Sp1 mean 249 35% 41% 57%
Sp2 Sèssan 596 520 76 14% 430 354 76 22% 100%
Sp2 Prin sèssan 754 630 124 20% 397 299 98 33% 79%
Sp2 Kronprinsèssan 942 839 103 12% 359 292 67 23% 65%
Sp2 mean 101 15% 26% 81%

Set 2 Word duration Syllable duration Ratio
Speaker Word +F -F ∆W %W +F -F ∆ σ % σ ∆ σ/∆W ∆ σ+∆ σ/∆W
Sp1 ställer 629 489 140 29% 495 372 123 33% 88% 88%
Sp1 beställer 734 564 170 30% 495 357 138 39% 81% 81%
Sp1 B-ställer 868 718 150 21% 300 230 70 30% 47% 84%
Sp1 àvbeställer 953 770 183 24% 309 216 43 14% 23% 47%
Sp1 föravbeställer 1240 1094 146 13% 422 345 77 22% 53% 72%
Sp1 speciàlbeställer 1308 1184 124 10% 468 381 87 23% 70% 85%
Sp1 mean 152 21% 60% 76%
Sp2 ställer 480 402 78 19% 391 323 68 21% 87% 87%
Sp2 beställer 550 476 74 16% 375 313 62 20% 84% 84%
Sp2 B-ställer 628 582 46 8% 228 200 28 14% 61% 100%
Sp2 àvbeställer 788 653 135 21% 272 209 36 13% 27% 53%
Sp2 föravbeställer 1008 924 84 9% 366 299 67 22% 80% 96%
Sp2 speciàlbeställer 1083 1035 48 5% 391 350 41 12% 85% 100%
Sp2 mean 78 13% 71% 87%

The data are given separately for the two speakers, as they exhibit somewhat different patterns
of lengthening. Speaker 1, as in the parallel study, generally makes greater adjustments to
focus, increasing word duration more than speaker 2. For example, in Set 1 the lengthening of
words observed for speaker 1 is 35% on average and 15% for speaker 2. The two speakers
moreover have diverse patterns for lengthening within the word (see below).

We find no systematic influences of word length or stress pattern on the amount of lengthening
expressed in absolute values. On average, the words in Sets 1 and 2 respectively are length-
ened by 249 and 152 ms by speaker 1, and by 101 and 78 ms by speaker 2. However, the
lengthening expressed as a percentage supports a tendency to an inverse relationship between
word length and the amount of percentual lengthening (cf. Cooper et al., 1985). On the basis
of these data (absolute durations), we assume that there is a speaker-specific focal lengthening
component that is used irrespective of word length and stress pattern. We further assume that
the means found in Set 2 may be good estimates of this component for the two speakers in this
study. In addition to the focus component, we assume an optional final lengthening component
supported by the data from speaker 1 in Set 1 (cf. Heldner & Strangert 1998). The final
lengthening, the extra duration given to the unstressed final syllable, is obviously restricted to
Set 1, the words occurring immediately before the NP-VP boundary. Through the final length-
ening component we can explain the differences between the data in Sets 1 (words before a
strong syntactic boundary) and 2 (words occurring within a syntactic constituent) for speaker
1. As reported above, the words in Sets 1 and 2 are lengthened by 249 and 152 ms by speaker
1, and by 101 and 78 ms by speaker 2. Expressed as terms in a suggested two-factor model



speaker 1 then has a focus component of about 120-180 ms and a final lengthening component
of about 100 ms. For speaker 2, who did not use final lengthening in Set 1, the focus
component is about 80-100 ms. Thus, as in the parallel study, we believe that the variation
found has two sources: speaker-specific differences and differences due to position in the
syntactic structure.

Simple and compound words are lengthened to a similar extent, but they differ in the distri-
bution of lengthening. In a simple word (with one primary stressed syllable) most of the
lengthening (50%-100%) is observed to occur in the stressed syllable. In a compound word
(with one primary and one secondary stress), there is less lengthening of the primary stressed
syllable. However, the sum of the lengthening of the primary and secondary stressed syllables
is about as great as the lengthening found in simple words.

Apart from the lengthening occurring in stressed syllables as well as the unstressed final sylla-
ble in the first NP - the final lengthening assumed to be an optional focus marker - unstressed
syllables in other positions are to some extent lengthened also. From these data we conclude
that the domain of lengthening in Swedish includes at least the primary stressed syllable and, if
the word contains a secondary stress, the domain extends from the beginning of the primary
stressed to the end of the secondary stressed syllable including the intervening syllables. How-
ever, we might as well equate the domain with the word, as all syllables in a word seem to
have the potential for being affected by focal lengthening. Thus our results conform with those
reported for Dutch by, for example, Eefting (1991).

Conclusions
• There are great speaker differences in the amount of focal lengthening.
• There is a tendency  towards an inverse relation between  word length and percentual length-

ening.
• Focal lengthening  has  two components,  a focal  and an optional  final lengthening  compo-

nent.
• Most lengthening occurs in the  primary stressed syllable, but lengthening of  a primary  and

following secondary stressed syllable equals that of a single primary stressed syllable.
• The domain of lengthening is assumed to be the word.
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