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ABSTRACT

This paper describes an experiment in whitle different

studies,however, have been primarily concerngith different
kinds and types of lengthening in relation to discourse
boundaries, or the difference in the uses of pauses in

pausing strategies in discourse in Dutch were investigated SPontaneous versus read speech. In our study, we want to

Spontaneous discourses were recotfdech four male andfour

investigate the actual strategynore than the effect, for

female native Dutch speakers. Silent and filled pauses wereSPontaneous discourse in Dutch.
located in the speech signal, as well as lengthened words. These . . . .
were subsequently related to different discourse structures, N @im of our experiment was to seew differentkinds of

obtained independentlfrom prosodicfeatures. Resultshow
that there aréasically three differentypes of pausingsilent
pauses, filled pauses, and lengthening of words. Speajphs
these means in differemtays to achiev@ausing, by using one
specific pausg¢ype or a combination of motaan one. The way
of applying pausing israther uniform within one speaker,
whereas thechoice of aparticular strategy is largely speaker
dependent.

1. INTRODUCTION

In spontaneous speech, as well agmiore prepared types of
speech, speakers use pausing strategies to structure t
continuation of their discourse. At certain points in their
discourse, thewill have to wait, to determine way in which
they want to continugheir telling, since the exadontent of
their message is not fixed, as it fer instance intexts read
aloud. A speakemayalso introduce a pauser more functional
reasons, for instanc touild up the tension or to make listeners
have specific expectations abotihie rest of the telling.
Furthermore, speakenmnay pause before important words to
draw the listener’s attention. Speakengy differ in the way
they achieve pausing, somall just introduce a silent interval,
while others prefer to pause using "fillers’.

A difference in pausingnay also depend on the kind speech
material. In anonologue a speaker will use pausesdive the
listener time toprocessthe message. Since the speaker is
usually not interrupted in enonologue, itwill be sufficient to
just introduce a silent pause. Idialogues the different
participants can use pausing to mark different thiigey may
want to signal the end of their contribution, ajide thefloor to

the other participants. In such a case, the spezigust use a
silent pauseThey mayalso wish to continue, but need a pause
to plan thefollow up of their contribution. In this casene can
imagine the speaker usiradj kinds of fillers, tomake sure that
he holds his turn.

The relation between pausing and discourse structuoétan
investigated for fairly structured material, for instance
instructionmonologuegl, 2] or for morerestricted texts [3, 4].
Pauses are said tooincide with boundaries on both the
clause/sentence and the paragraph ldpebsodic discourse
boundaries), and toccur before highlymportant words. These

pausing strategies, such as silent and filled pauses, and
lengthened words, are used by speakers in discourBetah.

We wanted to see whether speakers differ in the various means
available to achieve pausing, whether these these means
differently, and whether there &ny systematicity irthe way

they do it.

The approach will be to measure the pauses in the speech signal,
and to mark theidocations inthe discourse structure. The
discourse structure was analysed independentgngfprosodic
features, using a method based on the written transcription alone
[5]. The application ofthis method resulted in a detailed
analysis which indicatethe division of the text into clauses and

aragraphs on a global level, atigk information status of the
words and word groups on a local level.

2. METHODS

2.1. Speakers, text analysts, and stimuli

Four male andfour female native speakers of Dutch were
selected as speakemheywere all students ataff members of
the Institute ofPhonetic Sciences. A panel of five Duttxt
analystsall familiar with discourse analysis, participated in the
analysis of the discourse structure.

The speakers were asked to read aloud a short story in DAtch (°
TriumpH, by S. Carmiggelt). After a shoftreak, they were
asked to retell the sanstory intheir own words,with asmany
details as possible. During the retelling of stery alistener
was present in theecording studio, to create a more natural
story telling situation. This resulted in eighgpontaneously
retold versions of the sanséory (hereafter ‘retold version’). All
recordings were made in an anech@om on DAT-tape. The
retold versions were stored as digitized audio files (low pass
filtered 24 kHz, sample rate 48 kHz, 16-bit precision).

2.2. Analysis of discourse structure

Verbatim transcriptions of the eight retold stories were made by
the first author. These transcriptions were analysediscourse
structure by the first author and thehecked bythe panel of
discourse analysts, according to the method described below.



First of all, adivision was made into clauses and paragraphs. A
clauseis defined as a unitontaining words or word groups,
which are grouped together on semantic or functional grounds. A
paragraph consists of several clauses dealing with the same
topic. Then, at thevord level, a distinction was made between
threetypes of informationnewinformation information which

the speakers assumecempletely new irthe listenerscontext;
inferrable information information whichthe speaker assumes
the listenercan infer from the preceding context or his/her
knowledge ofthe world; evoked informationinformation that

has previously been mentioned ithe discourse, and that is
known to the listener. Furthermorediscourse markers
indicating the main transition points between the different parts
of the discourse, were indicateor a detailed description of
analysis, see [5].

the lengthening of a word-internabwel or a
consonant.

3. RESULTS

3.1. Pausing strategy per speaker

Our first question is whether speakers differ in the use of the
various means available to achieve pausing. In other words, in
what way are silences, filled pauses, and lengthening used by
the speakers in theétiscourse? Therefore, we checked for each
speaker the number of times he/she usepegific means. This

is given in Table 1. The filled pauses here include the hesitation
sound, whether or not accompanied by a silent interval.

Table 1: Total absolute number of occurrences of various

2.3. Three kinds of pausing strategies pausing means (% between brackets), broken down per speaker.

To get a first impression of thigpes of pausing used by our Speaker  Silence Filled Lengthe- Total
speakers, we performed an informal listening experiment with pause ning

the eight retold versions (one listener: the first author). We 1 57 (50) 23(20) 35(30) 115
foundthat there werdasically three different kinds of pausing 2 60 (71) 3(4) 21(25) 84
used by the speakers. First of all,sdent pause breathing 3 79 (77) 1(1) 23(22) 103
pauses included, characterised by a total absence of speech. 4 50 (45) 4( 4) 57(51) 111
Secondly, dilled pause which consists of a hesitation sound 5 43(53) 2( 3) 36(44) 81
(‘eeh’), preceded and/or followed by a silence. Thirdly, speakers 6 36 (34) 25(24) 45(42) 106
appear to use tHengtheningof certain words as a pause to plan 7 42(61) 3(4) 24(39) 69
the continuation ofheir telling. These findings led us éxpect 8 28(30) 3(3) 63(67) 94

on theone hand differences between speakershinstrategy
used to achieve pausing, but tme other hand a consistent
behaviour of applying a certain strategy for one speaker.

The datafrom table 1 clearly show differences in pausing

strategy betweethe eight speakers. Speakers 4, 6, and 8 do not

use silences sonuch to achieve pausing, whereiéie other

The three kinds of pausing were operationalized irfahewing speakers do. Instead, speakers 4 and 8 use amtoe

way. lengthening than the others, whereas speaker 6 introduces filled
 Silent pauses. A pause was labeled as a silent pauses. Ador filled pauses, both speakers 1 and 6 use them

pause if itsduration was at least 150 msec. This extremely often compared the other speaker&engthening is
minimal length was to insure thalosure times usedmostly byspeakers 4 and 8, and less by the other speakers.

of stop consonants were not included. In case the Furthermore, the dathowthat speakers 2and 3, and 5 and 7
closure time occasionally did exceed 150 msec, it behave in a fairly similar way overall.
was obviously not marked as a silent pause.

Filled pauses. A hesitation sound (‘eeh’) was
labeled as a filled pause. These elements in the
discourse do not havany lexical meaning, but
they can indicat¢hat the speaker needs time to
plan the continuation of his/her telling, that
he/she wants tavoid a silence, othat he/she
wants to ‘hold thefloor'. Silences preceding
and/or following the hesitation sound were
marked as ’silence to a filled pause’ (tmat as

a silent pause)even if they were shortehan

150 msec.

Lengthening. A speaker can use lengthening as a
planning tool by sustaining a particulaswel or
consonantwithin certain words. As a first step
the words containing lengthening were
determined by ear by the first author, and in a
later stagechecked bythe second author. Two
kinds of lengthening wer@bserved: a schwa
added after the lastonsonant othe word, and

Several types of silences were also distinguished in labeling the
pauses. First of all, the silent pause ('Sil'), defined above.
Furthermore, we distinguished silences before and after filled
pauses ('Sil # Filled’ resp. 'Filled # Sil'), and after lengthened
words ('Leng. #Sil"). Occasionallythere was a silence between

a lengthened word and a filled paugbese silences were
marked separately as well (Leng. $il # Filler’). Table 2
presents the internal distribution of the filled pauses and the
pauses related to lengthening, for the eight speakers.

Table 2 shows that the filled pauses as used by speakers 1 and 6
consist of the hesitation sound precedad followed by asilent
interval. The other speakers use less filled pauses altogether, but
when they do, it is practicallgnly the hesitation sound, with
occasionally asilence preceding and/dollowing it. Again,
speakers 5 and $howthe same pattern of behaviour. As for
lengthening, speakers 2, 3, 4, and 8 use an additional silence
after a lengthenend word in almost halftieé cases, while the
other speakers do souchless. Recalfrom the previous table

that speakers 4 and 8 use lengtheningre than all other



speakers to achieve pausing, and nibesany other means at  15% of the word boundaries is commonly marked by a pause, at

all. least for Dutch. As far as we know, nothing has been reported on
this in the literature so far. Atlause level, speakers mark
Table 2: Total absolute number of occurrences of varitypes around 56% of the clause boundaries with a pause. Two

of silences in relation to filled pauses and lengthening, brokenspeakers however, show a different pattern: speaker 6 marks up
down per speaker. More details can be found in the text. to 80% of the clauses with a pause, while speaker 8 noafks
34%. The general pictuiis, however, in accordancgith other

Spkr| Sil# Filled Filled | Leng- Leng. Leng. findings on pausing in spontaneous speech in Dutch [1].
Filled  pause # Sil the- #Sil - # ,S'I # Paragraphboundaries are marked by thejority of speakers
ning Filler in 100% of the cases.
1 18 23 13 35 6 4
2 0 3 3 21 9 0 Local discourse structure. We furthermore checked the
2 % ‘11 g g? ég (2) pausing strategies at a more local Ie_vel of discou_rse. In
5 1 2 1 36 10 0 spontaneous speech, pauses can m_surrlght _after the first
6 9 o5 12 45 7 3 w_ord of a clause. By pausing téfs particular point, the speaker
7 1 3 1 o4 6 1 gives time tothe listener toprocessthe !relatlon between the
8 3 3 0 63 30 0 preceding clause and thene he/she is about tatter. In

spontaneous discourse, this first word in the clause is usually the
. . connectiveéand’ or some othekind of discourse marker. Table
3.2. Pausmg and discourse structure 4 showsthe number of pausexcurringafter discourse markers
) ) ) ) ) and connectives. The total number of pauses also includes the
The next Step IS to |nVeSt|gate the I’elatlon betWeen anSIng an(ﬂ)auses at clause |eve|’ and a 'rgEDup' (tota| pauses minus
discourse structure. What iS the I’e|ati0n betWeen pauses and trﬁauses after discourse markers or connectwek at C|auses)l
global and local structure of the discourse? At what places in therhjs is also given in table 4.
spontaneous discourse do paugesur? Before we caanswer
these questions, we first have to take a closer look at the internafable 4: Total absolute number of pauses (% between brackets)
structure of the discourse itself. occurring after discourse markers (dm) and connectives, at
clause boundaries, and in the regbup, broken down per
Global discourse structure. Table 3 giveghe distribution of speaker.
the discourse on global level in terms of number of words,
clauses, and paragraphs, as well as the percentage of th&peaker After dm or At Total Rest
different discourse structures marked with a pause. Apthirgt connectives _ clauses _pauses __ group
we areconcernedwith the occurrence opauses on thahole, 13 (16) 40 (48) 83 30 (36)
and we will therefore take a pause to be either a silent or a filled 12 (17) 46 (65) 71 13 (18)
pause (hesitation sound plus surrounding silent intervals). Data 17 (19) 42 (47) 90 31 (34)
on lengthening will be discussed in section 3.3. 22(25) 41 (46) 89 26 (29)
6 (11) 33 (60) 55 16 (29)
11 (16) 37 (55) 67 19 (29)
5 (10) 28 (54) 52 19 (36)
6 (10) 22 (36) 61 33 (54)

Table 3: Total absolute number of discourse structures, and
absolute number of structures marked with a pause (% between
brackets), broken down per speaker.

O~NO U WNBE

Sp | Words +Pausg Clause +Pause Paragr +Pause The resultsfrom table 4 show that between 10-25% of the

1 537 83 (16) 71 40 (56 12 10(83) pauses are placed after discourse markerscamectives.

2 459 71 (16) 70 46 (66 10 1@do) Apparently speakers dase these points in the discourse to
3 582 90 (15) 75 42 (56 10  1Qd0 insert a pause. Speaker However, makes use tifiis option

4 504 89 (18) 69 41 (59 9 9 (100) more oftenthan the rest of the speakers, while speakers 5, 7,
5 491 55 (11) 63 33 (52 10 9 ( 90) and 8 makevery little use of thisstrategy. Pausesccurring in

6 361 67 (18) 45 37 (82 9 9 (100) the ’restgroup’ are pauses within clausder instance between

7 417 52 (13) 60 28 (47 7 7 (100) word groups. Thalatafrom this column showthat speaker 8

8 511 61 (12) 65 22 (34 10 8 ( 80) behaves differently itthis respect, the pausescurringwithin

clauses constitute ov&0% of all pauses used in hisscourse.
Notethat thecategories mentioned in the talle not mutually This means that this speaker uses a paustiradegy which is
exclusive. A pauseccurring at a clause boundary can at the concentrated much more tite level ofwords or word groups
same timeoccur at aparagraph boundaryiauses at word level  than at the level of clause or paragraph.
can also coincide with pauses at clause or paragraph level. This
table showsthe number and percentage sgecific discourse  If we take the percentages pausing at clause boundaries and after

structures marked with a pause. discourse markers ambnnectives together fall speakers, we
are able toaccount for67% of the pauses. If we leave out
The results atvord level showthat the same percentagewadrd speaker 8,who shows a differenpattern of pausing, this

boundaries is marked by a pause (11-18%)albyspeakers, percentage rises to 70%.
independent of the length of the discourse. Thigdd mearthat



3.3. Lengthening

As a first step in the investigation of lengthening in relation to
discourse structure, we checkm total number of lengthened
words (cf.table 1). The questionow is what the relation is
between lengthening as a pausing strategy, and discours
structure. Apparently speakedrsert pauses after the firsord

in a clause (cf. tabld). Since we consider lengthening one of
the strategiesfor achieving pausing, we checked whether
lengthening also occurs mainly these points. This ishown in
table 5.

The datafrom this table show that lengthening atliscourse
markers anatonnectives accounts f86% average dhe cases.
Differences between speakersre rather large,however.
Speakers 2 and 4 use lengthening at discourse markers
connectives half ofhe time, whilefor the others it liesaround
30%. The lengthenedords inthe 'restgroup’ did notshow a

consistent pattern at first sight, but it seems that determiners O%peaker |

0]

In [6] the perception of discourse boundaries in the retold
versions was investigated. In relation to pausing strategy, the
results indicate that the presence ofaaoustic pausprobably

had a large influence on the listeners' perceptiodisdourse
Qoundaries, at least at clause boundaries and difepurse
markers or connectives, since most paugesir atthese points

in the discourse. We expect to find, in addition to the pauses,
low boundary tones afull prosodic boundaries, such as
paragraphsLow boundary tonesare usually associated with
finality. At the weaker boundaries, we expect to find a pause

a high boundary tone, associatesvith non-finality.
Measurements and analyses of &@ being carriedut at the
moment. Data on perceived prominence will also be included.

JFable 6: Overview ofthe different pausing strategidsioken
down per speaker, usingymbols + (muchused) and - (little
used) to represent specific strategies and uses.

highly informative words can be lengthengdt like auxiliaries
to verbs expressing new information. So fdittle is known
about this lengthening ispontaneous discourse, more research
will be needed before the matter becomes clear.

Table 5: Total absolute number of lengthened words (%
between brackets) occurrirgfter discourse markers (dm) and
connectives (conn), broken down per speaker.

Spkr Atdm or conn  Total lengthening  Rest group
1 11 (31) 35 24 (69)
2 12 (57) 21 9 (43)
3 9 (39) 23 14 (61)
4 28 (49) 57 29 (51)
5 11 (30) 36 25 (70)
6 16 (35) 45 29 (65)
7 5 (21) 24 19 (79)
8 16 (25) 63 47 (75)

4. CONCLUSIONS AND DISCUSSION

In conclusion, we castate that therarious means to achieve
pausing are indeed usedferently bythe eight speakers. This
means that there are sevenahys for aspeaker toapply
‘pausing’. Thechoice of a specific strategy is largely speaker-
dependent. The dafeom ourexperiment furthermore shothat

it is possible toroughly distinguish groups of speakehsving
the same pausing strategy (speakers 1 & 6,2&3,4&8,5&7).
This could very well be a matter ‘gfood’ or 'bad’ speakers: the
use of one specific strategy mighive a morenaturalway of
telling than another. A listening experiment will be carried out
to test this. Table 6 presents awerview of the different
pausing strategies used by the speakers.

The data on pausing after discourse markercammectives
could imply that these firstvords inthe clause araot really
part of the discourse as such, since they often dexmess any

lexical meaning. In spontaneous discourse, a lot of clauses

beginning with and’ express the transitimm the preceding
clause to the next rather than a coordination relatiothéoare

used by the speaker to signal the major transition points, and to

plan the content of the continuation of the discourse.

1 2 3 4 5 6 7 8
Silence + + 4+ + -+ -
Filled pause | + - - - -+ - -
Lengthening | - - - + - - - %

This experiment was carried out within the larger project on the
acoustic correlates of focussing in spontaneous discourse. Within
that same project, we also performed an experiment on speaking
rate in relation to discourse structure. This experiment is
reported on in [7], and also includes datalw durations of the
pauses measured in the present experiment.
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