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Abstract
In this article we compare two large scale dialogue corpora recorded in different settings. The main differences are unrestricted turn-
taking vs. push-to-talk button and complex vs. simple negotiation task. In our investigation we found that vocabulary, durations of turns,
words and sounds as well as prosodical features are influenced by differences in the setting.

1. Introduction ruled by pressing the button and not by prosodic, syntactic

Spontaneous speech is one of todays great challeng8 gestural keys.
f(_)r phonetics, linguistics and speech technology. ESpeZZ. Unrestricted turn-taking and complex task
cially for the development of speech recognisers large cor- ] _
pora have been recorded and transliterated. In this context !N the second phase of the project the scenario was more
a distinction between spontaneous speech and read spe&@inPlex. The subjects were asked to fix a date for a one
is well established. But after training a recogniser with one2"d & half day business trip. Additionally they should de-
type of spontaneous speech it might fail to correctly recog€ide which plane or train they want to take and in which

nise spontaneous speech of a different corpus even whélpteél they want to stay. Finally they have a short conver-

the language model is adapted. sation about the evening programme. In most of the dia-
logues both persons were in the same role. For one sev-
2. The corpus enth of the dialogues one subject should request informa-

During the VERBMOBIL project a great number of tion on the above described topics and the other should sup-
spontaneous speech dialogues have been recorded apky him/hert with the details.
transliterated (Wahlster, 1997). In all the recordings two  The subjects were seated face to face on a table. Turn-
German native speakers were asked to fix a date for a bugigking followed more or less the rules of a natural conver-
ness meeting (Kohler et al., 1994) by using previously presation, even though the subjects were told not to interfere
pared diaries. For these recordings transcriptions of orthoggach other, but to wait until the person speaking has fin-
raphy and concomitant phenomena have been carefully préshed his turn. During the whole dialogue each subject was
pared by humans (Burger, 1997). The obtained Corpus caf¢corded on a separate channel and based on the recording

be divided into two parts. every utterance was carefully transliterated,
_ For this investigation we picked 205 dialogues consist-
2.1. Push-to-talk buttons and simple task ing out of 112513 uttered words that were produced in 8473

We took 789 spontaneous speech dialogues from thatterances.
corpus that was prepared during the first part of the Verb-
mobil. These are 317142 words occurring in 13910 differ- 3. Vocabulary

ent utterances (turns). After 113000 uttered words the vocabulary of the com-
The scenario was modified slightly in differentways. In plex task has a size of 4367 words compared to 3909 for
the simplest case subjects were asked to fix up to three dat@fe simple scenario. Figure 1 shows that in the beginning
on a business trip or for a short meeting. More complicateghoth curves are almost identical. After about 10000 uttered
tasks included arranging a flight or a train to their appointyyords the most frequent vocables which occur in almost
ment or were even complete travel planning. The dialoguegyery text or utterance have been included into the vocab-
were recorded in Kiel, Bonn, Karlsruhe and Munich, whichyjary. From this point the influence of the different tasks
means that the vocabulary of each site is influenced by difon the vocabulary size increases. Obviously the vocabulary
ferent regional variants of standard German. rise for the complex task is higher, because the subjects talk
In most of the cases the subjects had to press a push-tghout several different topics and will therefore introduce

talk button to start the recording of their utterances. Thismore new words (Weilhammer and Burger, 1998).
means that only the speaker that has pressed the button first

is recorded and can not be interrupted by hisaAgis un- To keep the text easy to comprehend we will only use the
til he releases the button. In this situation turn-taking ismale form, although the subjects were male and female.
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4. Turn length 5
(]
We measured the turn length in words, sounds and i -T‘—g
seconds. The turn length in words was derived from the g
transcripts prepared by human transcribers. The value 2
for the turn length in sounds are obtained from a SAMPA
phoneme transcription that was automatically generated b
MAUS (Munich AUtomatic Transcription System) (Kipp

et al., 1997). The calculations for the turn durations are 0 10 20 30 40 50 60 70O 80 90 100
based on manual turn segmentations, from which we sut turn length
tracted the length of initial and final silence segments tha 035
were also automatically generated by MAUS. In Figure turn duration simple
2 frequency distributions of the turn length in words and 03 push—to—talk,
sounds are plotted together with a histogram of the turndu 1s bins
ration (Width of bins 1 second). All graphs are normalised £ L : °°mp'te.’"t g
with regard to the number of turns that were examined re 3 0.2 ‘{Q'Eii;"’ e
spectively. §
= 015

4.1. Very shortturns £

The number of very short turns in the dialogues with un- g ol
restricted turn-taking is in all three plots much higher than 0.05
in the dialogues with push-to-talk button. These mini turns '
occur in a natural dialogue because the listener signals tr 0

speaker now and then, that he can follow his words by say © 5 10 1520 25 30 35 40
ing eg. “yes” or “mhm”. The positions of these “affirmative L)
interjections” and all other interferences are marked in the
transliterations. They will be subject to further research. Figure 2: Influence of turn-taking restrictions on the turn
length.

4.2. Turn length in words

With push-to-talk button the number of turns of a length
in the range of 1 to 20 words remains quite constant and de- . .
ceases then slowly. In the case of unrestricted turn—taking' the push-to-talk-bution setting turns with 4 to 20 sounds
the number of turns of a certain length decreases slower a e almost_t\Nlce as freq_uent as turns with thg correspond-
ter the “mini-turn peak”. It crosses the push—to—talk—buttonIng length in the unrgstnc?ed case. T“”.‘S with around 40
line at about 13 words per turn and remains below it. Wesounds are equally likely in bOth scenarios. Turns 'O?Qer
don’t have enough data to verify a further crossing point than that are more often found in the case of unrestricted

for a turn length of more than 100 words. turn-taking.

4.3. Turn length in sounds 4.4. Turn duration in seconds

After the “mini-turn peak” the line representing natu- Turn duration in seconds shows a similar behaviour than
ral turn-taking decreases from a very low level very slowly.turn length in words. Both curves have almost perfect hy-



perbolic shape. Turn longer than 3 milliseconds are mort 0,5

frequent in the case of artificial turn-taking using the but- I W simple,
ton. As in 4.2. we don’t have enough data to verify a further 04| word length push-to-talk
crossing point, for a turn duration of more than 50 seconds (canonical forms) | complex.

= 0,3 unrestricted
4.5. Discussion of turn length 3 0z N g:ﬁ‘i’;ﬁ‘r}npl

The examination of the turn length showed that natura g

dialogues tend to have a lot of very short turns which rathe 'c—%) 0,11
control the process of information exchange than transmi g j S
information related to the subject-matter. Turns shortel € ©] -
than 4 seconds with a length in between 4 and 15 words at o1
more frequent in unrestricted turn-taking. Longer turns are

more likely to occur in recordings with push-to-talk button. -0,2
This suggests that the concept of the push-to-talk buttol
protects the speaker from being interrupted and therefor _
causes longer turns.

Since the “short-turn” peak curve representing the numFigUI'e 4. Distributions of word Iength in sounds for the
ber of sounds per turn covers much more area than the coganonical forms of all words in the recordings with push-
responding peak for words, there seem to be effects thd@-talk button and with natural turn-taking, furthermore the
have to do with the accuracy of articulation or the worddifference of these distributions.
length within turns.
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For the recordings with push-to-talk button and with natu-

. o . ral turn-taking, furthermore the difference of these distribu-
Figure 3: Distributions of word length in sounds for the .

tions.
recordings with push-to-talk button and with natural turn-
taking, furthermore the difference of these distributions.

nario with unrestricted turn-taking than in the simple task

The word length for all uttered words was measuredwith push-to-talk button. For the canonical forms (Figure
in sounds and in seconds. The values for the word}) we find this behaviour only for three-phoneme words.
length in sounds and the sound durations are obtained fror8ince the canonical form is always longer than the cor-
a SAMPA phoneme transcription and the correspondingesponding actual utterance it is very likely that many of
phoneme segmentation that were both automatically genethe three-phoneme words were reduced to one- or two-
ated by MAUS. Figure 3 shows the word length in soundsphoneme words in spontaneous speech. The relatively high
as they were actually uttered in the recordings and Figure aumber of four-phoneme words comes from reductions of
gives the word length in sounds as they should be uttered inanonical forms of longer words.
their well-defined canonical form. Figure 5 shows a his- ]
togram of word duration (Width of bins 1 second). All 5-2- Word duration
graphs are normalised with regard to the number of words The curves of the word-duration histograms in Figure

that were examined respectively. 5 are shaped similarly. It almost looks as if the curve
_ representing unrestricted turn-taking was shifted a little
5.1. Word length in sounds to shorter durations compared to the push-to-talk-button

Figure 3 shows that words with less than five soundsurve. This effect explains the two negative peaks in the
are more frequent in the case of the more complex scedifference of the two distributions at 40 and 100 ms. For



words longer than 1300 ms the difference becomes neg: 0.2
tive again, even though this is not very reliable, because th 018 short vowels N sml—e{o—talk
counts are very low. . 0,16 o bing
. . £ 014 1 [] complex,
5.3. Discussion of word length § B . unrestricted,
' N 10ms bins
For the unrestricted case the distributions of the Figure: o 01 N diﬁerenlcey
3 and 5 show an increase of short words that is caused § 0,08 simpl-compl
differentreasons: A different degree of phoneme reduction g o
in spontaneous speech in both corpora is one of them. TF § N
contribution of frequency differences of words and different 0.02
vocabulary entries can be obtained from Figure 4. ' o ﬂﬂﬂﬂﬂﬂﬂ_ﬂﬂ_ﬁ_ﬁ_ﬁ“ﬁ
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Our investigation of sound length is based on the au-
tomatic segmentation system MAUS. Using these data onkigure 8: Histogram of durations of long vowels with 1
must be aware that MAUS tends to produce shorter segnsec bins. For the recordings with push-to-talk button and
ments than human transcribers. But using the same syvith natural turn-taking, furthermore the difference of these
tem on two spontaneous speech dialogue corpora should distributions.
least give some hints whether there are differences in sound
length. Figure 6 shows the distributions of sound length for

both tasks and their difference. For the complex task wg-qr |ong vowels and consonants we observe a behaviour
find more very short sounds and sounds longer than 150mg;milar to sounds.

In the medium range the distribution of the simple push-to-  This means that long vowels and consonants have a
talk task has higher values. To get a more distinct picturgyreater variance in duration in the case of natural turn-

we prepared histograms for different sound categories.  (54ing while short vowels tend to have longer durations.
In the unrestricted turn-taking task there is only one ma-

jor d|fference_, which is a peak at t_he number of short con- 7 Prosodic features
sonants that is much higher than in the push-to-talk-button
task. 7.1. Pausesin speech

We produced different distributions for long and short ~ Speech pauses are used to impose some structure on
vowels (Long and short in a phonological sense). Compartext. Figure 10 shows the distribution of the duration of
ing the distributions for long and short vowels we find thatpauses in both corpora. When the subjects could use nat-
the distribution for the long vowel is indeed wider than the ural turn-taking they often used pauses of less than 50ms.
corresponding one for the short vowel. With the push to talk button they used long pauses more

In the unrestricted scenario short vowels (Figure 7) withfrequently. The peaks at 10 and 30ms may be artificial,
a duration of less than 100ms were more frequent than thibecause usually there is a silence interval of this duration
corresponding short vowels in the push-to-talk button taskbefore and after speech starts in each the recording, which
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Figure 9: Histogram of durations of consonants with 1Figure 11: Histogram of fundamental frequency of male
msec bins. For the recordings with push-to-talk button andpeakers with 1Hz bins. The counts for the histogram were
with natural turn-taking, furthermore the difference of thesemade on a linear scale. For the recordings with push-to-talk
distributions. button and with natural turn-taking.

8. Conclusion

We could show many examples for differences in the
quality of speech invoked in a natural turn-taking situa-

unfortunately were counted as well.

0,35 01 tion compared to regiment turn-taking by using a push-to-
03 pauses in speech talk button. In the artificial situation one looses very short
’ o turns that control turn-takin, and gets longer speech pauses
2 0,25 _ and longer words. The variance of the sound duration is
5 = ;ml—e{o—tam, ., Smaller. Caused by the unnatural situation the fundamental
o 02 10ms bins ’ frequency rises. Therefore it is necessary to introduce fur-
2 [] complex, ther distinctions when characterising spontaneous speech.
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