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Prosodie characteristics of focal 
structure* 

Abstract 

In this chapter we will discuss the acoustic and perceptual features of focal 
structure in spontaneous speech. The focal structure of the material was first 
determined independently of prosody, based on verbatim transcriptions of the 
retold stories. Next, twelve listeners marked perceived prominence in the 
transcriptions. Then the location of pitch accents in the same stories was 
determined by experts on an auditory basis. Acoustic-prosodic measurements 
were performed in order to analyze the realization of pitch movements in 
relation to focal structure. 

The aim of the study was to investigate the acoustic-prosodic means available 
to the speaker to signal information structure in discourse, in other words: How 
do speakers signal important information in spontaneous discourse, and how do 
listeners use these cues, given by the speakers, to perceive information 
structure? 

Results show a tendency for 'new' information to be accented more often 
than 'given ', but pitch accents seem no to be the only cue used by listeners in the 
perception of prominence. The role of pausing as a marker of information 
structure was relevant in relation to 'discourse markers ', but was of less 
importance in the marking of information status. 

Parts of this chapter appeared in Van Donzel (1994 and 1997) and in Van Donzel & Koopmans
van Bemum (1995a, 1995b, 1997a, and 1998). 
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5.1. Introduction 

5.1.1. Information structure 

Spoken discourse generally contains information with various types of'newness' 
or 'givenness' to the listener. Information that is new to the discourse and to the 
listener has to be put in focus, and will generally be realized in a prominent way, 
e.g. with a pitch accent. Information that has already been mentioned previously 
will generally not be as prominent (see also chapter 2). In this way, the speaker 
may give instructions to the listener as to where he/she should pay attention, in 
other words, which parts of the discourse are important. See chapter 2 for a 
complete overview. 

However, the binary distinction between either given or new is possibly not 
sufficient to cover all types of information in spontaneously occurring discourse. 
Very often, speakers refer to entities which were not explicitly mentioned in the 
previous discourse, but which are nonetheless active in the discourse context of 
the listener. For instance, when someone is telling a story about taking a bus to 
go into town, the concept 'driver' would probably not be treated as new 
information by the listener, since he/she knows that buses generally have drivers. 
Thus, the listener is able to infer certain parts of the discourse on the basis of 
his/her knowledge of the world on the one hand, or on the basis of the previous 
discourse context on the other. This type of inferrable information is quite 
common in everyday conversation. Up to now, some research has been done on 
this specific type of information, both from a linguistic and a phonetic point of 
view (Birner, 1994a, 1994b, to appear; Caelen-Haumont & Bessac, 1997; Brown 
et al., 1980). These studies used languages such as English or French, but so far, 
no studies for Dutch have been undertaken including this specific type of 
information. 

5.1.2. Accent lending pitch movements and pausing 

One of the means available to the speaker to mark important information is the 
use of accent lending pitch movements. This means is generally assumed to be 
the primary cue in both the realization and perception of essential information. 
Earlier findings for Dutch (e.g. Blaauw, 1995; Van Donzel & Koopmans-van 
Beinum, 1997a) found that in spontaneous speech pitch accents are mainly 
realized as 'pointed hats' rather than 'flat hats', using the terminology defined in 
the Grammar of Dutch Intonation ('t Hart, Collier & Cohen, 1990). A 'pointed 
hat' consists of an accent lending rise immediately followed by a fall on the 
same syllable. A 'flat hat' consists also of an accent lending rise followed by an 
accent lending fall, but in this case the fall is realized on a subsequent syllable. 
Several syllables or words may span the two movements in the latter case. 
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The anchor point of the pitch movement in the word is in principle that 
syllable that bears lexical stress (see, for instance, Sluijter, 1995). However, for 
contrastive reasons, a non-stressed syllable may carry the pitch accent. 

Traditionally, the given/new distinction is closely related to the issue of 
accent placement (Baart, 1987; Nooteboom & Kruyt, 1987). The general 
assumption is that new information is put in focus and thus receives a pitch 
accent, whereas given information is put out of focus and subsequently does not 
receive a pitch accent. On the other hand, the claim is that pitch-accented 
information is necessarily in focus, while non-accented information is not. 

In this thesis we will break this circularity by determining the information 
status of words in the discourse first independently of any acoustic features (see 
chapter 2). The relation between information structure and accentuation will thus 
be investigated on objective grounds. The general expectation is that information 
that is essential to the content of the message can be regarded as a potential 
landing site for pitch accents. 

Another means available to the speaker to signal important information is 
pausing. Clause internal pauses (i.e. not realized at a structural discourse 
boundary, cf. chapter 4) are said to be mainly realized before highly informative 
words (Goldman Eisler, 1968; Blaauw, 1995). Pausing at this point is useful for 
both the speaker and the listener: the speaker may use the pause to determine the 
way in which he/she wants to continue, whereas it is a signal for the listener that 
something important is to be uttered. A speaker may also introduce a pause for 
more functional reasons, for instance to build up the tension or to make listeners 
have specific expectations about the rest of the telling. Clause internal pauses 
may thus reflect the speaker's strategy in the formulation of the message, in that 
the fewer internal pauses used by the speaker, the more he/she is sure about what 
to say. The use of pauses in this connection may thus very well be a speaker-
dependent feature, related also to the performance as a speaker. 

5.1.3. Other acoustic-prosodic cues 

Variations in FO and pausing need not, of course, be the only means available to 
the speaker to mark discourse structure in general and focal information more 
specifically. Other means include, among others, variations in intensity and 
spectral tilt, and in vowel quality. 

Research by Sluijter (1995) has shown that variations in intensity and spectral 
tilt had a significant effect on the distinction between lexical stress and accent, in 
the sense that 'spectral balance is an acoustic correlate of stress [...] irrespective 
of accent' (p. 67) accent referring here to the focused, i.e. pitch-accented, part in 
the sentence, and thus to the essential information. These measures are, however, 
not very useful so that they need not be included in the present research. In order 
to obtain reliable measures for intensity and spectral tilt variations, it is necessary 
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to control for 'local' intensity variations, for instance, by keeping the distance 
between the speaker's mouth and the microphone constant (i.e. fixing the 
speaker's head to the chair). If one is working with short pre-arranged read aloud 
sentences, this task is not impossible for the speaker, yet very uncomfortable. 
When one wants to collect spontaneous speech data, this is of course not an 
option. 

Differences in spectral quality in relation to focal structure in different 
speaking styles have been investigated by Koopmans-van Beinum (1990, 1992a, 
1992b) using the so-called 'peak-level model'. Level words (i.e. perceived as not 
in focus) from a more carefully pronounced speaking style became peak words 
(i.e. perceived as in focus) when copied into a more sloppily pronounced 
speaking style. Laan (1997) also included spectral measures in the distinction of 
different speaking styles. 

In the present research we are mainly interested in the relation between 
different types of information and accentuation in the structuring of spontaneous 
discourse. We therefore focus on intonational and also temporal phenomena. 
Spectral aspects are not included, mainly because of the above-mentioned 
requirements to measure spectral tilt reliably. 

5.1.4. Research questions 

This chapter focuses on the question of how local discourse structure and, more 
specifically, how the different types of information structure in terms of the 
given/new distinction, are realized and perceived in spontaneous speech. The 
listener is able to infer from the acoustic cues given by the speaker which parts in 
the discourse are important, and which parts are of less importance. The 
assumption is that the speaker marks these different parts of the discourse 
acoustically, e.g. by using pitch movements and pausing strategies. This 
information is crucial to the listener in order to process the discourse in a 
coherent and meaningful way. 

The questions to be answered, then, are: 

• What acoustic-prosodic means are used by speakers to mark the information 
structure of a spontaneously spoken discourse? 

• What acoustic-prosodic cues, as given by the speaker, do listeners use to 
detect the information structure of a spontaneously spoken discourse? 

Following the method explained in chapter 4, the perceived structure, as 
indicated by the listeners in a listening experiment, will be related on the one 
hand to the objective prosody-independent structure as obtained from the 
discourse analysis by the experts, and on the other to acoustic measurements 
performed on the speech signal. The study described in this chapter thus focuses 
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on the level of information structure in discourse; the level of the prosodic 
marking of discourse boundaries was discussed in chapter 4. 

Not all types of information are equally likely to be realized acoustically in a 
specific way. We expect the speaker to realize the various information types on 
the basis of the structure to be transferred to the listener. 

On the basis of the taxonomy by Prince (1981) and on our own model of 
Information Structure In Discourse, we have formulated the following 
hypotheses: 

• New information will be marked more prominently by the speaker than 
given information, since the former has to be put in focus, and will thus be 
presented to the listener as being of more importance than the latter. For the 
same reason, the former will be preceded by a pause, while the latter will not 
be. 

• Inferrable information, of which the speaker assumes that the listener can 
infer it from the preceding context and his/her knowledge of the world, will 
not be marked by the speaker as prominently as new information. Since this 
type of information is still important to the whole discourse, however, we 
expect it to be prominent less often than new information, but more often 
than given information. It may be preceded by a pause, but again less often 
than 'real' new information. 

• Discourse markers, which indicate the major transition points between the 
different parts of the discourse will marked by the speaker as important, and 
thus prominent. This type of information will be followed by a pause, as an 
indication to the listener that the speaker is about to continue his/her story, 
and that something important is coming up. 

• Modifiers give additional information about a certain type of information, 
which is not of crucial importance but is still new to the discourse, and can 
thus be expected to be prominent, and subsequently can be expected to be 
preceded by a pause (cf. O'Shaugnessy & Allen, 1983). 

• Verbs are said to be part of or to belong to a concept (usually an NP) and are 
therefore not taken into account in the taxonomy by Prince (1981). In our 
model, we do include verbs as a separate category; the acoustic realization in 
terms of accentedness is one of the questions to be answered. Prince (1981) 
would predict no pitch accent, no prominence, and no pause. 

The table below (Table 5.1) summarizes the hypotheses about the realized and 
perceived information structures. For each of the types of information structure, 
it is indicated whether a pitch accent is expected or not, whether it is expected to 
be accompanied by a pause (realized either before or after important information, 
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as will be explained in section 5.5.1), and whether it is expected to be perceived 
as prominent. 

Table 5.1 Hypothesized relation between information structure, the realization of pitch 
accents and pauses, and the perception of prominence. 

Information type Realized Perceived 

Pitch accent Pause Prominence 

New always often always 

Inferrable often less often often 

Given/Evoked never never never 

Modifier always often always 

Discourse marker always always always 

Verbs never never never 

The outline of this chapter is as follows: The experimental design is discussed in 
section 5.2. Section 5.3 presents the results of the listening experiment in 
perceived prominence, and section 5.4 gives the results of the pitch accent 
judgements. Section 5.5 deals with clause internal pauses as markers of 
information structure. Section 5.6 gives the discussion, and the conclusions are 
presented in section 5.7. 

5.2. Experimental design 

5.2.1. Speech material 

An extensive discussion of the material was presented in chapters 2 and 3. To 
recapitulate: Eight speakers first read aloud a short story in Dutch. After a short 
break they were asked to retell the story they had just read in their own words, 
with as many details as possible. This resulted in eight retold versions of the 
same story, as produced by the eight speakers. These are the so-called 'retold 
versions', and the ones used in the present chapter. 

5.2.2. Discourse analysis 

A full description of the analysis procedures is presented in chapter 2. We will 
here summarize the method for indicating information structure in terms of given 
and new information. 

At a 'local' level of discourse structure, a distinction is made between three 
types of information: new information, i.e. information which the speaker 
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assumes to be completely new in the listeners' context (discourse-new and 
hearer-new; cf. Prince, 1992); inferrable information, i.e. information which the 
speaker assumes the listener can infer from the preceding context or from his/her 
knowledge of the world (discourse-new, but hearer-old); evoked information, i.e. 
information that has previously been mentioned in the discourse, and that is 
known to the listener (discourse-old and hearer-old). Furthermore, discourse 
markers (for instance, 'but', 'then', 'so', 'anyway', including 'and'), indicating 
the main transition points between the different parts of the discourse, were 
indicated. Elements which indicate degrees of manner or place are labeled 
modifiers. These include mainly adverbs which give additional information 
about a noun phrase or a verb phrase. Verbs were labeled separately; if a particle 
to a verb was separated from the verb itself, it was labeled separately. 

Verbatim transcriptions were made by the author of this study of all eight 
retold versions. These were analyzed for information structure, using the method 
described above and in chapter 2. 

5.2.3. Listening experiment 

The design of the listening experiment was the same as described in section 
4.2.3. In this chapter, we will concentrate on the judgements for perceived 
prominence, which were obtained by having twelve naive listeners evaluate the 
eight spoken versions of the retold stories. They were asked to underline those 
words or word groups they perceived as being emphasized by the speaker. 

5.2.4. Locating pitch accents 

The location of pitch accents and boundary tones in the retold versions was 
obtained by having eight Dutch intonation experts evaluate the material for 
accent lending and boundary marking pitch movements (see also chapter 4). The 
design of the task was the same as described in section 4.4.2. Here, we will focus 
on the judgements for the location of pitch accents. 

5.2.5. Statistical analyses 

The speech material is the same as described in chapter 4. Not all speakers 
produced an equal number of structures. The number of pitch accents and 
prominent words will therefore differ. Expected numbers are thus not equal for 
all categories, and statistical results should again be interpreted with care. As 
was the case in chapter 4, the data are presented as number of occurrences, and 
are tested using analyses of variance. To enable a comparison across speakers, all 
data are also presented as percentages or ratios relative to total numbers, in order 
to allow generalizations. 
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5.3. Results on the judgements of perceived prominence 

5.3.1. Listeners' judgements 

For the processing of the data on perceived prominence, the same overview of 
perception judgements per speaker was used as for the phrasing data. Listeners 
were asked to underline those words or word groups they perceived as being 
emphasized by the speaker. Since all listeners evaluated all speakers, one 
overview per speaker could be made in which was marked how many listeners 
marked a certain word or word group as prominent. For more details, see 4.3.1. 

5.3.2. Agreement among listeners 

As a measure for agreement and variability among listeners, we computed, as in 
chapter 4, frequency counts. In Table 5.2 a frequency count is given for the 
prominence judgements. Each prominence judgement is given a value 
corresponding to the number of listeners who marked that word or word group. 
'Value' refers to the number of listeners and 'percentage' refers to the percentage 
of judgements accounted for by that number of listeners. For instance, to the 
value ' 3 ' belongs a percentage of'11.2' indicating that 11.2% of all judgements 
concern judgements where three (out of the 12 naive) listeners marked that word 
or word group as prominent. In this section, we will take the judgements where 
at least ten listeners agree as the majority reference point. However, in the 
analysis of the data, no specific selection is made, as will be explained below. 

Table 5.2 Frequency counts in percentage and cumulative percentage for prominence 
judgement. 

Value Percentaae Cumulative 

1 14.8 14.8 

2 17.7 32.5 

3 11.2 43.6 

4 12.9 56.6 

5 8.1 64.7 

6 6.7 71.4 

7 6.3 77.7 

8 5.0 82.7 

9 4.6 87.3 

10 3.7 91.0 

11 4.8 95.8 

12 4.2 100 

100% 
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The data show that variability is high. More than half of all judgements (57%) is 
explained by the judgements from at most four listeners. Cases where the 
majority of the listeners agree (10, 11 or 12) explain only 12.7% of all 
judgements. 

5.3.3. Perceived prominence and information structure 

To analyze the scores on perceived prominence, we took the listeners' overview 
of each of the eight retold versions as a reference point. The maximum score for 
each word perceived as prominent was twelve, since twelve listeners participated 
in the experiment. Obviously, not all listeners marked an equal number of words 
in the discourse as prominent. Some listeners evaluated the discourses in much 
more detail than others. However, since all listeners evaluated all speakers, we 
will not make a selection by taking only those judgements where a certain 
number of listeners agree, since this might obscure the picture. 

For each of these perceptually prominent words, we checked the information 
status. Table 5.3 shows the total number of words marked as prominent by one 
or more listeners for the eight speakers separately (percentages relative to the 
total number are given in parentheses), as well as the total number of words, the 
ratio prominent concepts relative to this total number, the mean number of words 
per phrase, and the mean number of prominent items per phrase. The category 
'Discourse markers' also contains prominent connectives ('and'); the category 
'Verbs' contains verbal elements such as auxiliaries, particles, and main verbs. 

The total absolute number of words perceived as prominent differs across 
speakers. Since the discourses produced by the speakers are not equal in length, 
these figures can best be interpreted relative to the total number of words per 
speaker, as given in the table. Comparing the ratios across speakers, we see that 
they are comparable: they all range between .30 and .33, except for speaker 1 
who has a slightly higher ratio of .36. Thus, about a third of the words occurring 
in each discourse is perceived as prominent. Statistical analyses revealed that the 
speakers differed significantly (F(7,1243)=2.4, pO.01), and that the type of 
information also had a significant effect (F(9,1241)=18.9, pO.01). 

For all speakers, the mean number of words per phrase being around 7.3, the 
mean number of prominent words per phrase is around 2.3. This means that each 
phrase contains at least two prominent concepts. Streefkerk & Pols (1998) did a 
similar experiment on perceived prominence in isolated utterances from the 
Dutch Polyphone Corpus (Damhuis et ai, 1994), which was recorded via the 
telephone. In their experiment, sentences have a mean length of 10.4 words, 
among which 1.24 words are on average perceived as prominent. Thus, almost 
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12% of the total number of words is perceived as prominent. This is very little 
compared to our results, where 32% of the words is perceived as prominent. 
However, the data by Streefkerk & Pols are based on a 80% majority vote, 
whereas in our data all judgements were taken into account. If we would use the 
80% majority vote in our data as well, this would leave us with less than 13% of 
all judgements, which is too little for making any assertions. 

Furthermore, the phrases in our material are somewhat shorter (7.3 vs. 10.4 
words per phrase), whereas the number of prominent words per phrase in our 
material is almost twice as high (2.3 vs. 1.24) than in the material used by 
Streefkerk & Pols. The difference in speech material (phonetically balanced 
sentences spoken out of context vs. spontaneous retellings of a story) may 
explain a large part of this discrepancy. However, in so far as we are able to 
compare the two speaking styles, in spontaneous speech there seem to be more 
prominent items in shorter phrases (cf. Mehta & Cutler, 1988). Considering the 
differences in planning and look-ahead between spontaneous and read speech, 
this is not surprising. 

Table 5.3 Distribution of total number of words perceived as prominent by one or more 
listeners (percentages in parentheses), as well as total number of words, ratio of 
prominent words relative to total number of words, mean number words per phrase, 
and mean number prominent words per phrase, broken down for information type 
and for speaker, as well as mean values. 

Speaker 

Information 1 2 3 4 5 6 7 8 Mean 

New 41(21) 38(26) 51(27) 46(28) 35(23) 38(33) 34(24) 60(37) 43 (28) 

Inferrable 45(23) 31(22) 39(21) 30(19) 40(27) 31(27) 29(21) 23(14) 33(21) 

Evoked 5(2) 2(1) 3(2) 4(2) 3(2) 1(2) 2(3) 5(3) 3(2) 

Modifier 30(15) 21(15) 40(22) 26(16) 31(21) 14(12) 25(16) 26(16) 27(17) 

Disc, marker 17(9) 8(6) 11(6) 13(8) 10(7) 5(4) 9(4) 6(4) 10(6) 

Verbs 57(30) 43(30) 41(22) 43(27) 31(20) 25(22) 40(29) 43(26) 40 (26) 

Total 195 143 185 162 150 114 139 163 156 

No. of words 537 459 582 504 491 361 417 511 483 

Ratio .36 .31 .31 .32 .30 .31 .33 .31 .32 

No. of phrases 73 71 76 70 64 46 61 67 66 

Words/phrase 7.3 6.5 7.7 7.2 7.7 7.8 6.8 7.6 7.3 

Prom./phrase 2.6 2.0 2.4 2.3 2.3 2.4 2.2 2.4 2.3 

These figures make sense only when we have information about the total number 
of items within each category based on the prosody-independent discourse 
analysis. This is shown in Table 5.4, for the essential categories of information 
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structure. The percentage perceived as prominent within each category is 
included. 'Evoked' information is not included, since the number of items 
perceived as prominent in this category is negligible (see Table 5.3). 

Note that the total number of prominently perceived words (Table 5.3) may 
exceed the total number of items per category (Table 5.4), since an item or 
concept may consist of several words. For example, we see in Table 5.3 that for 
speaker 1,41 words are perceived as prominent in the category 'new', whereas 
Table 5.4 shows that speaker 1 has only 36concepts in the category 'new'. In the 
discourse analysis, concepts are labeled rather than words. In the prominence 
analysis, the words within one concept were labeled separately if the number of 
judgements for prominence differed (for instance: if the adjective had nine 
judgements and the rest of the concepts only seven, the adjective was given a 
separate label). This explains the difference between the total numbers. Concepts 
can be compared to noun phrases in the grammatical sense of the word: a noun 
accompanied by determiners, modifiers, and/or adjectives. 

Table 5.4 Total absolute number of concepts within the essential information categories 
(Total), mean number of words perceived as prominent (Prominent), and percentage 
of concepts perceived as prominent (% Prominent), broken down per speaker, as 
well as mean values over speakers. 

Speaker 

Info type 1 2 3 4 5 6 7 8 Mean 

New Total 36 38 38 30 30 30 27 46 34 

Prom 41 38 51 46 35 38 34 60 43 

% Prom 114 100 134 153 116 126 125 130 121 

Infer. Total 34 32 44 33 34 31 24 27 32 

Prom 45 31 39 30 40 31 29 23 34 

% Prom 132 96 88 90 117 100 120 85 96 

Mod. Total 48 49 69 50 59 28 50 61 51 

Prom 30 21 40 26 31 14 25 26 27 

% Prom 62 42 57 52 52 50 50 42 50 

Disc. Total 36 24 36 44 48 19 29 47 35 

marker Prom 17 8 11 13 10 5 9 6 10 

% Prom 47 33 30 29 20 26 31 12 28 

Verb Total 77 70 81 75 76 48 76 75 72 

Prom 57 43 41 43 31 25 40 43 40 

% Prom 74 58 49 57 39 52 48 54 53 

Table 5.4 shows the total number of concepts based on the discourse analysis, as 
well as the percentage of words perceived as prominent per information 
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category. The mean percentage prominent in each information category indicates 
that 121% of all 'new' information is perceived as prominent, 96% of all 
'inferrable' information, 50% of all 'modifiers', 28% of all 'discourse markers', 
and 53% of all verbs. These results are in accordance with Brown (1983), who 
found that in instruction monologues, new and inferrable information is 
prominent (prominence defined as pitch), whereas evoked information is not 
prominent. The same taxonomy by Prince (1981) was used. 

The category 'new' is interesting, since the percentage exceeds 100% for all 
speakers. This suggests that within each concept, which may consist of more 
than one word, at least one is perceived as prominent. This is in accordance with 
the Sentence Accent Assignment Rule (Gussenhoven, 1984). Furthermore, it 
indicates that more words within one concept may be perceived as prominent. 

The 96% perceived prominence for 'inferrable' information is as predicted in 
the hypotheses. However, large speaker differences are apparent: percentages for 
speakers 1, 5, 6, and 7 are equal to or exceed 100%. The other speakers still have 
high percentages prominent for this category (85%-96%). 'Modifiers' are in 
general perceived as prominent in only half the cases. This is less than what we 
had expected. We see again speaker differences. Speaker 1 again scores highest 
(62%), followed by speaker 3 (57%). The others all have values around 50%, 
except for speakers 2 and 8, who are at only 42%. These low values could 
indicate a less dynamic way of retelling, since modifiers are the elements added 
to the story as additional non-crucial information. Recall from the evaluation 
experiment in chapter 3 that speakers 4 and 8 were evaluated as only average. As 
for 'discourse markers', these are perceived as prominent in only 28% of the 
cases, whereas we had expected a larger percentage, since these elements 
represent the major turning points in the discourse. However, speaker differences 
are considerable. For speaker 1, for instance, no less than 47% of the discourse 
markers is perceived as prominent, whereas for speaker 8 this is only 12%. The 
other speakers center around 20%, which is still much lower than expected. One 
explanation could be that the clear linguistic form and function of discourse 
markers are taken as a sufficient cue by the speakers in the production of the 
discourse, and are therefore not marked as being acoustically more prominent, 
and is thus not perceived as such. This could mean that the speaker assumes that 
the listener does not need the 'extra' prosodie information to recognize and/or 
process discourse markers. 

In the next section we will look at the location of pitch accents, i.e. 
acoustically realized accent lending pitch movements, in relation to the discourse 
structure, in the same way as we have done in the present section. 
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5.4. Results on the location and realization of pitch accents 

5.4.1. Introduction 

An earlier study on Dutch (Blaauw, 1995) found that in spontaneous speech 
pitch accents are mainly realized as so-called 'pointed hats' rather than 'flat hats' 
(see 5.1.2). This was confirmed for our own data (see Van Donzel & Koopmans
van Beinum, 1997a and 1998), where the majority of the pitch accents was 
realized as ' l&A', following the terminology of the IPO grammar of Dutch 
intonation ('t Hart, Collier & Cohen, 1990). In an auto-segmental approach for 
Dutch, this type of accent would be described as 'H*L' (Rietveld & Van 
Heuven, 1997). In the study by Blaauw, the occurrence of pitch accents was, 
however, not related in detail to information structure in terms of given and new 
information. Another study (Streefkerk & Pols, 1996), using parts of the original 
read versions of the material used in the present research (see chapter 2) found 
that almost all perceptually prominent items were realized with a pitch accent. 
Again, these results were not related to the information structure of the sentence. 

Furthermore, these studies made use of either read material, or so-called 
'instruction monologues'. These were first introduced by Terken (1984) to 
investigate the use of accentuation in signaling the availability of information in 
Dutch. Swerts (1994) and Blaauw (1995) also made use of these instruction 
monologues. A speaker is asked to give instructions to a listener on how to build 
the front view of a house from a set of cardboard pieces. Both speaker and 
listener have the same set of cardboard pieces. The speaker does not receive 
auditory or visual feedback from the listener, but he is asked to make his/her 
instructions as clear and specific as possible, in order for the listener to be able to 
assemble the house while following the instructions. The advantage of such a 
task is that the speech uttered is relatively simple, with a clear discourse structure 
(e.g. Swerts & Geluykens, 1994). Furthermore, different speakers appear to carry 
out the task in similar ways, so that speech samples are comparable across 
speakers. However, even if the instruction monologues are produced 
spontaneously, this kind of spontaneous speech is of a different order, compared 
to a more unrestricted type, where speakers are, for instance, telling a story and 
are not restrained as such. On a scale expressing the different types of 
spontaneous speech, with 'careful' on the one side and 'sloppy' on the other, the 
instruction monologues would be on the 'careful' side, whereas retelling a story 
would be on the 'sloppy' side. Still, both are instances of spontaneous speech. 

In the following sections, we will look in detail at the location of pitch 
accents in relation to information structure in spontaneous discourse. Secondly, 
we will look at the realization of those pitch accents in terms of peak heights 
relative to mean F0 and to F0-range. A full account of the various contour types 
of the accents (other than the realized 'l&A') is not useful at this point; it is also 
beyond the scope of this research. 
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5.4.2. Pitch accents and information structure 

First of all, we want to know how many pitch accents were realized by the 
speakers in relation to the information status of the discourse. Secondly, we want 
to have a closer look at the relation between pitch accents and information 
structure. Our questions are: Where are pitch accents realized, and what type of 
information structure is most likely to be given a pitch accent? 

As has already been discussed in chapter 4, locating the pitch accents in the 
speech signal in an objective way is not a straightforward task. The changes in 
fundamental frequency are not independent of the interpretation of the 
transcriber. Ideally, a computer algorithm should be able to detect the changes in 
the FO-contour, and interpret them subsequently as a boundary tone or a pitch 
accent. The next best thing, in the absence of such an algorithm, is asking 
intonation experts to function as a measuring instrument, since they also 
represent the knowledge on which such an algorithm could possibly be built. 
Again, as was explained in chapter 4, we use the judgements of Dutch intonation 
experts to obtain the location of pitch movements in our speech signal in an 
reliable way. 

The location of accent lending pitch movements was obtained by presenting 
eight Dutch intonation experts with the spoken versions of the retold stories, and 
having them indicate FO-movements in the matching verbatim transcriptions. 
They were asked to determine where in the discourse the speaker had realized 
pitch accents. It was stated that they should pay attention to pitch movements 
specifically, leaving durational aspects out of consideration. The eight retold 
versions were randomly ordered and distributed over the experts in such a way 
that each speaker was evaluated by three different experts. 

The judgements of the experts were 'summarized' in the following way: In 
order for a word to count as being accented, two out of three experts had to 
agree. Expert judgements were consistent, in the sense that in the majority of the 
judgements for one speaker, all three experts agreed on the location of a pitch 
accent. This resulted in one overview per speaker indicating the location of pitch 
accents. Detailed information about the experts and the procedures can be found 
in chapter 4. 

As has been indicated in the introduction, we expect new information to be 
accented more often than, for instance, given information. This will be tested by 
looking at the way the pitch accents are distributed over the various types of 
information structure. Table 5.5 presents the data, broken down for information 
category and speaker, as well as the total number of words, the ratio of accents 
relative to this total number, the mean number of words per phrase, and the mean 
number of accents per phrase. (In the analysis presented below, the category 
verbs contains the verbal elements auxiliaries, particles, and main verbs; 
discourse markers and connectives are put into the category discourse markers.) 



P R O S O D I C CHARACTERISTICS OF FOCAL STRUCTURE 129 

Table 5.5 Distribution of total number of words realized with a pitch accent (percentage in 
parentheses), as well as total number of words, ratio of accented words relative to 
total number of words, mean number of words per phrase, and mean number 
accented words per phrase, broken down for information type and for speaker, as 
well as mean values. 

Speaker 

Information 1 2 3 4 5 6 7 8 Mean 

New 39(25) 32(26) 44(23) 36(32) 29(27) 28(33) 33(25) 45(44) 35 (28) 
Inferrable 35(22) 28(22) 49(26) 23(20) 24(22) 25(30) 26(19) 15(14) 28 (22) 

Evoked 3(2) 0(0) 6(3) KD 2(2) 1(1) 3(2) 2(2) 2(2) 
Modifier 27(17) 17(14) 45(24) 16(14) 21(20) 9(11) 24(18) 14(14) 22(17) 

Disc, marker 8(5) 5(4) 6(3) 6(5) 4(4) 5(6) 9(7) 3(3) 6(5) 
Verbs 46(29) 42(34) 41(21) 31(27) 27(25) 16(19) 39(29) 24(23) 33 (26) 
Total 158 124 191 113 107 84 134 103 127 

No. of words 537 459 582 504 491 361 417 511 483 
Ratio .29 .27 .32 .22 .22 .23 .32 .20 .26 

No. of phrases 73 71 76 70 64 46 61 67 66 
Words/phrase 7.3 6.5 7.7 7.2 7.7 7.8 6.8 7.6 7.3 

Accents/phrase 2.1 1.7 2.5 1.6 1.6 1.8 2.1 1.5 1.9 

The absolute number of pitch accents is, again, different for the eight speakers. 
Ratios relative to the total number of words are more suitable to compare 
speakers. We see that the differences are substantial, ranging from 20% accented 
(speaker 8) to 32% (speakers 3 and 7). The effect of information type across 
speakers is not significant (F(7,1006)= 1.795, p=.085). 

The mean number of accents per phrase is around 1.9 for all speakers, which 
means that in each phrase 2 pitch accents were realized. The mean number of 
words per phrase is given as well. The study by Streefkerk & Pols (1998), 
mentioned earlier, has no data available on the number of pitch accents in their 
material. Therefore it is not possible to see whether the realization of pitch 
accents also differs as much as the perception of prominence. Recall that their 
materia! consisted of phonetically balanced sentences, spoken in isolation over 
the telephone. On the basis of the Sentence Accent Assignment Rule 
(Gussenhoven, 1984), we would expect only one accent per phrase (p. 69). 
However, since SAAR is formulated using isolated sentences or question-and-
answer pairs, and it is not necessarily possible to also expect these numbers for 
spontaneous speech. 

Birch & Clifton (1995) shows that in question-answer pairs given NPs 
(=evoked information) should not receive an accent. Furthermore, listeners do 
not have difficulties processing an unaccented verb if the noun phrase is 
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accented. This last point may explain why verbs are not accented very often: new 
information is almost always accented. Although these results were found for a 
completely different kind of speech material, our data point in the same 
direction. 

The data show furthermore that for all speakers, about half of all accent peaks 
are realized on new or inferrable information, while virtually no peaks are 
realized on evoked information, and very few on discourse markers. Modifiers 
and verbs are often realized with pitch accents as well, but speakers seem to vary 
more for these categories than for the other ones. So far, this seems to be in 
accordance with our hypotheses (except for the verbs) and our earlier findings on 
perceived prominence. Traditionally, verbs are said not to attract pitch accents. 
These data show that, at least in spontaneous speech, verbs should be taken into 
account when looking at the possible landing sites for pitch accents as markers of 
focal structure. 

The data from Table 5.5 give information only about how the realized pitch 
accents are distributed over information categories. The question now is: What 
percentage of all new, inferrable, etc. words is accented? Table 5.6 gives an 
overview of the mean number of concepts for the essential information 
categories, as well as the mean percentage of words realized with a pitch accent, 
broken down per speaker. 'Evoked' information is not presented since the 
percentage of evoked information realized with a pitch accent or perceived as 
prominent is negligible. 

These data show first of all that, for certain speakers, the percentage pitch 
accented for new and inferrable information exceeds 100%. Recall that the 
realized pitch accents are counted per word, whereas the essential information 
categories are counted in concepts, which may contain more than one word. The 
data presented above indicate that, in those cases where the percentage accented 
exceeds 100%, more than one word per concept is accented (cf. perceived 
prominence). Speaker differences are larger for inferrable information than for 
new information. The percentage accented for modifiers is 41 on average, some 
speakers being well above this average (speakers 1 and 3), and one (speaker 8) 
well below it. Discourse markers are accented around 20% of the cases, with the 
exception of speakers 5 and 8, who do not accent them even in 10% of the cases. 
Speaker 7, on the other hand, accents up to a third of all discourse markers. For 
the verbs, finally, we see that they are accented between 32% and 60% of the 
cases. Therefore, almost up to two-thirds of all verbs may be accented. 

The percentage accented per information type is roughly in accordance with 
what we expected on the basis of the literature, except again for verbs, which 
points in the same direction as that found in earlier experiments on perceived 
prominence. The percentages for perceived prominence are obviously higher, but 
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the ordering is comparable: for instance, new is realized and perceived more 
often as being important than inferrable. This ordering is related to the likeliness 
of information to be marked as focused (Gussenhoven, 1984, p. 36). 

Table 5.6 Total absolute number of concepts within the essential information categories 
(Total), mean number of words realized with a pitch accent (Accented), and 
percentage of concepts realized with a pitch accent (% Accented), broken down per 
speaker, as well as the mean across speakers. 

Speak er 

Info type 1 2 3 4 5 6 7 8 Mean 

New Total 36 38 38 30 30 30 27 46 34 

Accented 39 32 44 36 29 28 33 45 36 

108 84 115 120 97 93 122 98 104 

Infer. Total 34 32 44 33 34 31 24 27 32 

Accented 35 28 49 23 24 25 26 15 27 

% Ace 103 87 111 70 71 81 108 55 86 

Mod. Total 48 49 69 50 59 28 50 61 51 

Accented 27 17 45 16 21 9 24 14 22 

% Ace 56 35 65 32 36 32 48 23 41 

Disc. Total 36 24 36 44 48 19 29 47 35 

marker Accented 8 5 6 6 4 5 9 3 6 

% Ace 22 21 17 14 8 26 31 6 18 

Verbs Total 77 70 81 75 76 48 76 75 72 

Accented 46 42 41 31 27 16 39 24 33 

% Ace 60 60 51 41 35 33 51 32 45 

5.4.3. Acoustic characteristics of pitch accents 

Our next step is to look at the mean F0-values at which the pitch accents are 
actually realized. The speech files were digitized at a sampling rate of 48 kHz 
with 16-bit precision on a Silicon Graphics workstation and subsequently 
analyzed, using the speech editing program 'Praat' (Boersma, 1997). Pitch 
extraction was done automatically; default parameters as suggested by the 
algorithm were used (time step 0.01 sec, range 75-600 Hz, silence threshold 
0.03). 

The original F0-contours were semi-automatically stylized, using both visual 
and auditory cues, in such a way that the original and the stylized versions were 
as similar as possible (cf. 't Hart, Collier & Cohen, 1990). This was done by 
replacing the F0-contour with straight lines, which interpolate the labeled pitch 
points (the 'bend-points') in the contour. This stylization was done to correct 
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octave jumps and to 'smooth' the contour, and does not pretend to actually be a 
'close copy stylization' in the sense that't Hart, Collier & Cohen would require. 
These stylized intonation contours are the same ones as used and described in 
section 4.4.1. Pitch accents were measured in the (stylized) FO-contour, and for 
each pitch accent the information status of the accented word was marked. The 
pitch accents to be analyzed were the ones determined by the intonation experts' 
judgements (see sections 4.2.4 and 5.2.4). 

The data are shown in Table 5.7. To facilitate interpretation, the essential data 
are presented relative to the mean FO-value for each speaker, measured over the 
whole discourse. The mean FO-value is suitable as a reference point, since it was 
recomputed after stylization and smoothing. Using this procedure, octave jumps 
and other measuring faults are eliminated and can thus not influence the mean 
values. From the mean values per information category and speaker, AFO was 
computed by subtracting the overall mean FO-value from the mean FO-value per 
information category. Evoked information is not presented, since there were only 
very limited numbers of accented evoked information (see Table 5.5). All values 
are in semitones (relative to 100 Hz), to facilitate comparison between male and 
female speakers. 

Table 5.7 Mean FO-value and standard deviation, AFO relative to the mean FO-value, broken 
down for speaker (1-8, Female or Male), and for information category (New, 
Inferrable, Modifier, Disc, marker, Verb). All values are in semitones (ST relative 
to 100 Hz). 

Speaker Mean F0 sd Information category Mean AFO 

New Inferrable Modifier Disc.marker Verb 

1 -F 11.4 3.0 3.0 2.7 2.1 5.4 1.9 2.6 

2 - M -2.2 2.4 1.4 1.6 -0.1 1.9 0.6 1.0 

3 - F 5.3 2.1 2.1 1.1 2.2 5.8 1.8 1.9 

4 - M -0.5 2.7 3.0 3.9 4.3 3.9 2.7 3.3 

5 - F 11.2 2.0 2.5 1.4 2.2 3.8 3.1 2.4 

6 - M 2.5 2.3 2.7 2.3 1.7 2.3 2.9 2.5 

7 - F 12.9 1.9 2.8 1.8 1.9 2.8 1.9 2.2 

8 - M -2.2 1.5 1.9 1.7 0.7 6.0 1.8 1.8 

Mean 4.8 2.2 2.2 2.6 3.1 5.1 2.5 2.7 

As can be seen, peak heights are always positive and thus always higher than the 
mean FO-value, for all speakers. All these differences appeared to be statistically 
significant across speakers and information types (including the few (not shown) 
cases of 'evoked' information), except for the category 'modifiers' which was 
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not significantly higher than the average FO-value at the .05 level (t-tests for one 
sample). The peak values for most speakers are on average 2.7 ST higher than 
the average F0. Speakers differed significantly in the realization of pitch accents 
(F(7,1006)=748.4, p<0.01), while the effect of information type was not 
significant (F(5,1008)= 1.9, p=.077). 

The type of information does not seem to affect the peak height for pitch 
accents within speakers. That is, whether the peak is realized on new or 
inferrable information, or on modifiers or verbs, does not seem to influence the 
height of the peak. The only exception in this respect is the category discourse 
markers. Accent peaks realized on this type of information are higher than on the 
other types, except for speakers 4, 6, and 7. The high mean delta F0 for discourse 
markers can be explained by the fact that discourse markers generally occur at 
the beginning of clauses, thus at the exact point where F0-resets occur. The 
higher peak values for discourse markers is thus more the effect of F0-resets than 
a typical FO-value for discourse markers as opposed to other types of 
information. Even if the values were interpreted in relation to declination, this 
effect would remain, since discourse markers occur only at clause initial 
position. 

These results suggest that, as indicated above, information status does not 
influence the height of realized pitch accents. New accents, for instance, are thus 
not realized at a higher pitch than inferrable accents. Apparently, a speaker may 
choose to accent some type of information in the discourse, the realization ofthat 
accent being the same 'standard' realization for all types of information, with the 
exception of discourse markers, as stated above, which are generally speaking 
realized at a higher pitch, due to F0-resets. Note that these data should be 
interpreted with care, since we used the overall mean F0 as a reference point 
(instead of, for instance, the mean F0 per clause). However, Home (1991a), 
using read sentences, found that speakers of American English did not differ in 
their pitch excursions on new or given information, whereas speakers of British 
English did make a distinction. Speakers of Dutch may in this respect resemble 
the speakers of American English, at least in this respect, in that study. 

5.4.4. Prominent pitch accents 

In this section, we will look at the relation between perceived prominence and 
the presence of a pitch accent in more detail. As has already been explained 
above, the judgements of the Dutch intonation experts about the location of pitch 
accents were used as a measuring tool, i.e. as an objective way to obtain 
information on whether or not a pitch accent was realized in the speech signal. In 
the present section, we will take these pitch accents as a reference point. For each 
accented word (i.e. realized with a pitch accent on the stressed syllable, 
according to the experts) in the spoken discourses, we checked whether it was 
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actually perceived as prominent or not by the naive listeners. The assumption is 
that all accented words are also perceived as prominent, since pitch accent is one 
of the means available to the speaker to mark a word or a group of words as 
being more salient than its neighbors (cf. Rump, 1996). 

Table 5.8 gives the total number of pitch accents, broken down for 
prominence, for information type, and for speaker. Evoked information is not 
included in this table, since the number of accented words in this category is 
negligible, and therefore the total number of accents is a little lower than the 
numbers given in Tables 5.5 and 5.6. 

Table 5.8 Total number of pitch accents, broken down for prominence (Plus, Min), for 
information type (New, Inferrable, Modifier, Discourse marker, Verbs), and for 
speaker (1-8). Mean values are given in the last column, with percentages non-
prominent relative to total per information category given in parentheses. Evoked 
information is not included here. 

Speaker Mean 

Info Prom I 2 3 4 5 6 7 8 

New Total 39 32 44 36 29 28 33 45 36 

Plus 38 32 42 36 29 26 31 45 35 (98) 

Min 1(2) 0(0) 2(5) 0(0) 0(0) 2(7) 2(6) 0(0) 1(2) 

Infer Total 35 28 49 23 24 25 26 15 27 

rable Plus 32 26 37 20 23 23 24 14 24 (89) 

Min 3(8) 2(7) 12 (24) 3(13) 1(4) 2(8) 2(7) 1(6) 3(11) 

Modi Total 27 17 45 16 21 9 21 14 22 

fier Plus 24 14 37 12 20 8 16 12 18(82) 

Min 3(11) 3(17) 8(18) 4(25) 1(5) 1(11) 5(9) 2(14) 4(18) 

Disc. Total 8 5 6 6 4 5 9 3 6 

mrkr Plus 6 4 5 5 4 4 5 3 4(67) 

Min 2(25) 1(20) 1(17) 1(17) 0(0) 1(20) 4(44) 0(0) 2(33) 

Verbs Total 46 42 41 31 27 16 39 24 33 

Plus 36 30 33 28 18 15 33 23 27 (82) 

Min 10(22) 12(28) 8(19) 3(9) 9(33) 1(6) 6(15) 1(4) 6(18) 

Total accents 155 124 185 112 105 83 131 101 126 

The data clearly show that, in general, the greater number of all pitch accents is 
also perceived as prominent. This is, of course, to be expected. However, we see 
a hierarchy in the percentage non-prominent pitch accents per information type. 
For the new information this is only 2% overall; inferrable information has a 
higher number of non-prominent pitch accents (11%), modifiers and verbs have 
equal percentages (18%), and discourse markers have 33% non-prominent pitch 
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accents. Recall that the issue here is whether pitch accents are also perceived as 
prominent by the naive listeners; the total number of prominent or accented 
words per information type is given in Tables 5.4 and 5.6, respectively. 

Speaker differences are apparent. For instance, for speakers 2, 4, 5, and 8, all 
pitch accents in the category new are also prominent. For the other speakers, 
percentages of non-prominent pitch accents vary between 2% (speaker 1) and 
7% (speaker 6), which is still considerably low. As for inferrable information, 
percentages vary between only 4% (speaker 5) to as much as 24% (speaker 3). 
However, speaker 3 seems to be an exception, since 13% (speaker 4) is the next 
highest value, which is much lower. Variation for modifiers is again rather high, 
ranging from only 5% (speaker 5) to 25% (speaker 4). Discourse markers also 
show a wide range of variety, from 0% for speakers 5 and 8, to 44% for speaker 
7. Finally, speaker differences in the verbs category range between 4% (speaker 
8) and 33% (speaker 5). 

As a preliminary conclusion, we may state that, in general, realized pitch 
accents are also perceived as prominent by naive listeners, but that there is an 
ordering depending on the information status of the words, in that new pitch 
accents are most often also perceptually prominent, inferrable pitch accents 
somewhat less, modifiers and verbs even less, and discourse markers still less. 
This hierarchy is nearly identical to that presented by the percentage of accented 
and prominent words per information type: new information is accented and 
perceptually prominent more often than inferrable information, followed by 
modifiers and discourse markers, and, finally, verbs. 

In the next section, we will look at clause internal pauses as markers of 
information structure in discourse. 

5.5. Internal pauses as markers of information structure 

5.5.1. Measuring procedures 

Scharpff (1994) has shown that in synthesized speech, acceptability is highest if 
pauses are inserted at the end of meaningful groups of words. In our 
terminology, this would be between concepts, but also after discourse markers. 
Work by Nooteboom et al. (1990) has shown that, again in synthetic speech, 
pauses realized within constituents (i.e. within concepts) have a negative effect 
on word recognition. This type of pausing is probably interpreted as a hesitation 
pause by listeners. Since hesitation, as well as corrections, is one of the 
characteristics of spontaneous speech, pauses related to this phenomenon are also 
taken into account here. 

The location of clause internal pauses relative to the discourse structure was 
marked, specifying the following places: 1) after a discourse marker or a 
connective, 2) after a hesitation or a correction, 3) between concepts, and 4) 



136 C H A P T E R 5 

within concepts, where 'concepts' here refer to those defined and labeled in the 
discourse analysis. These four categories are not mutually exclusive, but pauses 
were labeled following the order mentioned above, that is, pauses occurring at 
the boundary of a discourse marker and some other concept, were labeled 'after 
discourse marker'. For those cases where the pause occurred between concepts, 
we marked the information type of the following concepts, on the assumption 
that pauses mainly occur before highly informative words (cf. Blaauw, 1995). In 
those cases where the pause occurred within a concept, we marked the 
information type of the concept containing the pause. 

5.5.2. Distribution of clause internal pauses 

In this section we will focus on the relation between pausing and local 
information structure, that is, the information status on the level of words and/or 
concepts. Earlier studies for Dutch have suggested that speakers tend to pause 
before highly informative words (Blaauw, 1995). Speakers may also use 
rhetorical pauses to build up tension. Hesitation pauses occur when the speaker is 
correcting him/herself or searching for a specific word or formulation. For an 
elaborate discussion on pausing in relation to hesitation phenomena and 
disfluencies, see Shriberg (1994). In this research, we are mainly interested in the 
contribution of pausing to the prosodie realization of discourse structure. 
Therefore, pausing strategies are not related to disfluencies and other hesitation 
phenomena in detail in the present research. Since the number of occurrences of 
the various types of pausing in relation to discourse structure are rather low, we 
will omit durational analysis of the pauses. Because of the small sample size per 
category, this would not give reliable results and conclusions to be taken as 
generalizations. 

As was explained in chapter 3, we distinguished different types of pausing. On 
the acoustic level, a distinction was made between silent and filled pauses and 
pauses after lengthening, as reflecting various speaker-dependent pausing 
strategies. In chapter 4, the use of pauses in the realization and perception of 
discourse boundaries was investigated. Clause internal pauses, i.e. those not 
realized at structural discourse boundaries, are then related to the marking of 
local information structure, and will be discussed here, but were also presented 
in chapter 4 in relation to boundary marking. At this point we are concerned with 
the occurrence of pauses on the whole, and we will therefore not distinguish 
between silent pauses, filled pauses, and pauses after lengthening (see Shriberg 
& Lickley (1993) and Swerts, Wightman & Beun (1996) for a discussion on the 
relation between filled pauses and discourse structure). Table 5.8 presents the 
number of clause internal pauses (percentages in parentheses), broken down for 
place of occurrence and for speaker. 
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Table 5.8 Total number of clause internal pauses (percentages in parentheses), broken down 
for place of occurrence and for speaker. 'Dm' and "conn.' refer to 'discourse 
markers' and 'connectors', respectively. 

Clause internal pauses Total 

Speaker Between After dm Subtotal Within After Subtotal 

concepts or conn. concepts hesitation 

1 21 (47) 12(27) 33(74) 10(22) 2(4) 12 (26) 45 

2 9(32) 12(43) 21(75) 6(21) 1(4) 7(25) 28 

3 17(35) 16(33) 33(68) 12(25) 3(6) 15(31) 48 

4 15(33) 22 (48) 37(81) 8(17) 1(2) 9(19) 46 

5 9(41) 8(36) 17(77) 3(14) 2(9) 5(23) 22 

6 11(37) 12 (40) 23(77) 6(20) 1(3) 7(23) 30 

7 9(38) 7(29) 16(67) 7(29) 1(4) 8(33) 24 

8 18(48) 8(21) 26(69) 7(18) 5(13) 12(31) 38 

Total 109(39) 97(35) 206(74) 59(21) 16(5) 75 (26) 281 

As can be seen from Table 5.8, the majority of the clause internal pauses are 
realized between concepts and after discourse markers (109, 39%) and 
connectives (97, 35%), respectively. Fewer pauses occur within concepts (21%), 
and still fewer after hesitations (5%). These data suggest that clause internal 
pauses do not occur randomly, but are related to the discourse structure in that 
they tend to be placed after the element connecting clauses (discourse markers) 
or indeed at the boundary between concepts or word groups. Pauses occurring 
within concepts can be put into one group with those occurring after hesitations, 
reflecting the cases of hesitation by the speaker (26%); those occurring between 
concepts and after discourse markers or connectives can be put into one group 
reflecting 'predictable' pausing locations on the basis of the information 
structure (74%). This does not, however, necessarily imply that these pauses do 
not (also) indicate hesitations. 

The speakers seem to behave in a similar fashion overall, but still some 
differences are apparent. Of all clause internal pauses, those occurring between 
concepts range from 33% for speaker 4 to 48% for speaker 8. A high relative 
number of pauses located between concepts indicates that the speaker in question 
behaves in a 'predictable' way, since this type of boundary, i.e. between word 
groups or concepts, may, of course, be prosodically marked. Pauses occurring 
after discourse markers and connectives range between 21% for speaker 8 and 
48% for speaker 4. High relative numbers at this location in the discourse also 
indicate that the speaker is structurally predictable. Looking at the subtotal for 
these 'predictable places', we see that the values range between 81% for speaker 
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4 and 67% for speaker 7. Nevertheless, 67% pausing at structurally predictable 
places is quite high. The effect of Speaker did not appear to be significant 
(F(7,273)=.867, p=.533). 

As for the less predictable places, we see that pauses occurring within 
concepts range between 14% for speaker 5 and 29% for speaker 7. Pauses 
located after hesitations range between 2% for speaker 4 and 13% for speaker 8. 
This type of pausing occurred in relatively few cases altogether (19% to 33%). 
However, it may very well be the case that the pauses occurring within concepts 
are related to the information structure proper rather than to hesitation 
phenomena. In the next section, the relation of pauses occurring between and 
within concepts to the information structure is discussed. 

The preference for predictable places may, of course, very well indicate a 
perceptual goal: pauses occurring between concepts and after discourse markers 
or connectives are evidently easier to capture and to process by the listener than 
pauses occurring at "unpredictable' places. 

5.5.3. Clause internal pauses and information structure 

The next step is to see how these pauses are related to the information structure. 
In other words, do clause internal pauses occur before a specific type of 
information? Table 5.9 presents the distribution of pauses occurring between and 
within concepts relative to the information structure, broken down for speaker. 
'Connector' here refers to clause internal connectors of the type 'and' and 'or', 
not to be confused with clause initial connectors such as discourse markers. 
These connectors are evidently not a valid category for the pauses within 
concepts. 

As the far right column in Table 5.9 shows, the total number of pauses occurring 
between concepts is always higher than the number occurring within concepts, 
compared per speaker as well as over all speakers. In the other direction, i.e. the 
total numbers for 'between concepts' and 'within concepts', we see that the 
pauses between concepts are about equally distributed over information 
categories across speakers, except for the connectors. Thus, the occurrence of 
pauses between concepts, i.e. at word group boundaries, does not seem to be 
related to the information status of the forthcoming concept. 

The pauses within concepts show a different overall picture: half of all pauses 
are associated with new information, about a quarter with inferrable information, 
and the rest with modifiers (10%) and verbs (14%). These data, however, suggest 
that the occurrence of pauses within concepts is to a great extent related to the 
information status of the concept. If the speaker pauses within a concept, it is 
most often within a concept expressing information that is new to the discourse. 
This is as was to be expected, and also makes sense from the point of view of the 
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listener, who may use this as a signal that he/she is dealing with important 
information. The effect of information type on pause location (for pauses 
occurring between and within concepts) appeared to be statistically significant 
(F(5,162)=3.896, p<0.01). 

Table 5.9 Total number of clause internal pauses between and within concepts, broken down 
for information type, and for speaker. 

Info type New Inferrable Modifier Verb Connector Total 

Speaker Between concepts (= before info type) 

1 5(24) 5(24) 4(19) 6(29) 1(5) 21 

2 3(33) 3(33) 1(11) 0(-) 2(22) 9 

3 3(17) 10(59) 2(12) 2(12) 0(-) 17 

4 4(27) 1(6) 4(27) 4(27) 2(13) 15 

5 3(33) 2(22) O(-) 2(22) 2(22) 9 

6 3(28) 2(18) 4(36) 2(18) 0(-) 11 

7 1(11) 2(22) 3(33) 3(33) O(-) 9 

8 4(22) 2(11) 5(28) 6(33) 1 (6) 18 

Total 26(24) 27(25) 23(21) 25(23) 8(7) 109 

Within concepts 

1 3(30) 2(20) 2(20) 3(30) - 10 

2 2(33) O(-) 1(17) 3(50) - 6 

3 5 (42) 4(33) 2(17) 1(8) - 12 

4 5(71) 2(29) 0(-) 0(-) - 7 

5 2(67) 1(33) 0(-) 0(-) - 3 

6 4(66) 1(17) 1(17) 0(-) - 6 

7 3(43) 3(43) 0(-) 1(14) - 7 

8 5(71) 2(29) 0(-) 0(-) - 7 

Total 29(50) 15(26) 6(10) 8(14) - 58 

The overall picture seems clear, but speaker differences are apparent. As for the 
pauses occurring between concepts, not all speakers pause at the same locations. 
Speakers 1, 4, and 5 have a fairly equal distribution over information categories 
for the pauses occurring between concepts, whereas for the other speakers, the 
pauses are placed mostly in relation to new information and to modifiers. 
Speakers 7 and 8 also pause often (percentage-wise) before verbs. Speaker 3 is 
somewhat special: she realizes no less than 59% of her between-concept pauses 
before inferrable information. (But note that the actual number of occurrences is 
rather low.) She is also the only speaker to do so. As far as the pauses within 
concepts are concerned, these are for all speakers mostly associated with new 
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information. The distribution over information categories is not as equal as for 
the pauses between concepts, for not all speakers have realized pauses relative to 
all information types. The effect of speaker, however, was not significant 
(F(7,160)=.329, p=.940). Note that small numbers of occurrences imply that 
these results should be interpreted with care. 

As was the case for the data on perceived prominence and accent placement, we 
are interested in finding out how many of all concepts within a specific 
information category are realized with a pause. The table below (Table 5.10) 
gives the number of concepts realized with a pause (between and within taken 
together) relative to the total number of concepts per discourse, broken down per 
speaker. 

Table 5.10 Total absolute number of concepts within the essential information categories 
(Total), mean number of concepts realized with a pause (+ Pause), and percentage 
of concepts realized with a pause (% Pause), broken down for speaker. 

Speak er 

Information type 1 2 3 4 5 6 7 8 Mean 

New Total 36 38 38 30 30 30 27 46 34 

+ Pause 8 5 8 9 5 7 4 9 7 

% Pause 22 13 21 30 17 23 15 20 20 

Infer. Total 34 32 44 33 34 31 24 27 32 

+ Pause 7 3 14 3 3 3 5 4 5 

% Pause 20 9 32 9 9 10 21 15 18 

Mod. Total 48 49 69 50 59 28 50 61 51 

+ Pause 6 2 4 4 0 5 3 5 4 

% Pause 13 4 6 8 0 18 6 8 8 

Disc. Total 36 24 36 44 48 19 29 47 35 

marker + Pause 12 12 16 22 8 12 7 8 12 

% Pause 33 50 44 50 17 63 24 17 37 

Verbs Total 77 70 81 75 76 48 76 75 72 

+ Pause 9 3 3 4 2 2 4 6 4 

% Pause 12 4 4 5 3 4 5 8 6 

The data clearly show that variability among the speakers is high. New 
information, for instance, is realized with a pause in 13% of the cases for speaker 
2 and in 30% for speaker 4. Therefore, almost up to a third of all new concepts 
may be marked with a pause. Inferrable information is also variable, ranging 
from only 9% for speakers 2, 4, and 5 to 21% for speaker 7. Modifiers are in 
fewer cases marked with a pause, ranging from never (speaker 5) to 18% for 
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speaker 6. Discourse markers are much more often accompanied by a pause, 
ranging from 17% for speakers 5 and 8 to 63% for speaker 6. The other speakers 
range between 24% and 50%, which indicates that the scores of speakers 5 and 8 
are relatively low and those of speaker 6 relatively high. Verbs, finally, are 
seldom realized with a pause, except by speaker 1 (12%); the other speakers 
range between 3% and 8%. 

Pausing as a marker of discourse structure seems less effective than 
accentuation, except for discourse markers, which are marked with a pause in 
about a third of the cases. Furthermore, pausing as a prosodic means to convey 
discourse structure seems much more speaker-dependent than the use of pitch 
accents. These data confirm our findings in chapter 3 on the use of pausing 
strategies in discourse. 

In the next section, the relation between accentuation, prominence, pausing, 
and information structure will be discussed. 

5.6. Discussion and conclusions 

In this section we will combine the data on realized pitch accents, perceived 
prominence, and concepts realized with a pause in relation to the information 
structure. 

The questions we wanted to answer in this chapter were the following. 

• How do speakers use accent lending pitch movements and pausing to mark 
the information structure in spontaneous discourse? 

• How do listeners use accent lending pitch movements and pausing in the 
perception of information structure? 

We hypothesized, on the basis of our model 'Information Structure In 
Discourse', that new information is always marked with a pitch accent, always 
perceived as prominent, and often accompanied by a pause. Inferrable 
information is often, but not always, pitch accented and perceived as prominent, 
and less often marked with a pause. Given or evoked information is never pitch 
accented, perceived as prominent or accompanied by a pause. Modifiers are 
always realized with a pitch accent, always perceived as prominent, and also 
accompanied by a pause. Verbs, finally, are never marked with a pitch accent, 
perceived as prominent, or accompanied by a pause. Our main findings are 
summarized below. 

The data show (for an overview see Table 5.11) that the percentages 
accentuation and perceived prominence per information type are roughly in 
accordance with what we expected on the basis of the literature and point in the 
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same direction as that found in earlier experiments. However, some remarks 
should be made. The percentages for 'new' exceed 100% in both accentuation 
and perceived prominence. Apparently, within each concept, which may consist 
of more than one word, at least one is accented and perceived as prominent. As 
for the relation between accentuation and prominence, if the number of accents 
and prominent words per phrase were equal, it could be assumed that perceived 
prominence is triggered by the presence of a pitch accent. Our data, however, 
indicate that pitch accents are apparently not the only cue to perceived 
prominence for the listeners, at least in our retold stories. Furthermore, not all 
pitch accents are also perceptually prominent. This seems to be dependent on the 
information type, in that for the information that is most important to the 
discourse more pitch accents are perceptually prominent than for information 
that is less important to the discourse. Pausing, however, only seems to 
contribute to the marking of information that is important to the discourse at 
concept level (new and inferrable information); modifiers and verbs do not seem 
to be marked by pauses a lot. Discourse markers are the elements that are most 
associated with pauses: 37% is marked with a pause. This can be expected: since 
discourse markers constitute the major transition points in the discourse, it is 
logical for a speaker to pause after such an element; he/she may use this time to 
plan the continuation of the story, and at the same time it is a signal to the 
listener that the speaker has not finished talking, and possibly that something 
important is coming up. 

The data furthermore show that there is some kind of ordering in the types of 
information: new information is realized and perceived more often as being 
important in the sense of accented and prominent than inferrable information, 
followed by verbs, modifiers, and discourse markers. This ordering is identical 
for accent placement and prominence perception. Verbs are more important than 
was predicted in the hypotheses, but only for FO-movements. In Prince (1981), 
they are not taken into account. Our present data, however, show that they 
should be, at least for spontaneous speech. Verbs are realized and perceived as 
being important in about 50% of the cases, which is far from negligible, but they 
are rarely accompanied by a pause. Modifiers are somewhat lower in the 
ordering than predicted in the hypotheses. They do, indeed, add extra 
information to the discourse, but this is not crucial to the content, and apparently 
not equal to 'real' new information, both from a production (accents and 
pausing) and a perception point of view. Discourse markers are not as important 
as was expected regarding FO-movement, but they do play an important role with 
respect to pausing. One explanation could be that the clear linguistic form and 
function of discourse markers was taken as a sufficient cue by the speakers in the 
production of the discourse, and therefore are not marked as being acoustically 
more prominent by means of a pitch accent, and thus are not perceived as such. 
This could mean that the speaker assumes that the listener does not need the 
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'extra' prosodic information (i.e. a pitch accent) to recognize and/or process 
discourse markers, and that a pause following the discourse marker is enough. 

An overview of the results is siven in Table 5.11. 

Table 5.11 Summary of the main findings on the prosodic aspects of focal structure. 
Percentages realized pitch accent, pause, and perceived prominence, broken down 
for information category. Important findings are marked in bold face. 

Information tvpe Realized Perceived 

Pitch accent Pause Prominence 

New 104 20 121 
Inferrable 86 18 96 

Given/Evoked -- -- — 
Modifier 41 8 50 

Discourse marker 18 37 28 
Verbs 45 6 53 

Summarizing the results presented from the present study, we may come to the 
following conclusions: The realization of pitch accents is closely related to the 
perception of prominence. When naive listeners are asked to judge 'emphasis' 
(neutral term) in spontaneous discourse, they use FO-variations as a primary cue. 
However, more concepts were perceived as being prominent than were realized 
with a pitch accent, meaning that listeners also used other prosodic cues in the 
perception of prominence, probably pausing. The data on pausing revealed that 
this seems to be the case for the information categories new and inferrable, and 
for discourse markers. It seems to be the case that essential information in the 
discourse is marked both by pitch accents and pausing, and is more often also 
perceptually prominent, whereas less essential information is marked by only a 
pitch accent and is less often perceptually prominent. Discourse markers, 
indicating the major transition points in the discourse, may be marked by only a 
pause, probably because of their clear linguistic form and function. The relation 
between pitch accentuation and information type with what was predicted: there 
is a tendency to accent information that is new to the discourse, while given 
information is not accented. 

There is a hierarchy in the accentability of focal structure, ranging from much 
accented to little accented: new information > inferrable information > verbs > 
modifiers > discourse markers. Realization in terms of target F0-values are not 
dependent on hierarchy in types of information. New and inferrable information, 
as well as discourse markers, may also be marked with a pause. 



144 C H A P T E R 5 

Even though the speakers produced texts of different length and content, they 
used the same means to signal information structure. Pitch accents are mostly 
constant across speakers, both in terms of acoustic realization and distribution 
over information types. Acoustic realizations, again, are mostly constant. 
Pausing strategies are much more speaker-dependent, and can be regarded as an 
additional cue. 

Listeners are little influenced by the difference in acoustic realization by the 
speaker, and are very flexible: the perception of prominence across speakers is 
comparable. Apparently, speakers can allow themselves a great degree of liberty 
in the realization of spontaneous discourse, without disturbing the listener. The 
acoustic means available to the speaker may be used in various ways, and this 
has no perceptual effect on the listener in detecting the structure of the message. 

The next chapter will bring together the results from chapters 3, 4, and 5 in a 
general discussion on the prosodie aspects of information structure in discourse, 
and present the final conclusions. Furthermore, some suggestions for future 
research will be »iven. 


