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Language and speech researchers have traditionally been interested in how
disfluencies and pauses serve as markers of discourse organization, and to what
degree they are reliable indicators of phrase boundaries. With recent increased
scientific attention focusing greater interest on the underlying mental and
psychological foundations for human behavior, linguists and cognitive psychologists
have devoted increased research efforts to study language phenomena as a mirror of
internal cognitive processes. The Structure of Narrative Discourse project takes a
multi-dimensional approach to the investigation of disfluencies and pausing
phenomena in narrative speech, emphasizing both the cognitive, psychological, and
pragmatic foundations of these phenomena, and their structural linguistic discourse
and syntactical influences. The goa of the project is to investigate and analyze the
structure of narratives embedded in Mandarin discourse to achieve a deeper

understanding of how consciousness, pragmatic intentions, and interactive constraints
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shape narrative structure in Mandarin, focusing on how disfluencies and pausing
phenomena contribute to coherence and narrative flow in discourse in spontaneous
natural conversation. We hope that this project will make a significant advance for a
deeper understanding of the role of consciousness and human intentions in spoken
language.
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1. Mativation

Duration elements-how we use pauses, and how we vary speech rate-are crucia in
both the structural and the cognitive organization of discourse. Pauses function to give
us time to overcome cognitive difficulties or work-through necessary cognitive
processing as topics and focal points change rapidly in conversation. They are often
used to gain time for topic planning and in recalling events back into active memory.
Pauses also function to provide time to as we hesitate and make calculations or
decisions in conditions of uncertainty.

In addition, pauses help to segment the speech stream into idea units (Chafe, 1995),
because of the greater cognitive effort needed to bring up succeeding idea units, and
act to mark phrase boundaries because of this.

2. Data, methodology & approach

Our data collected for this project consist of a variety of different speech types,
including spontaneous conversations recorded in a quiet room, read children’s stories,
and children’s spontaneous stories. The data were segmented to the syllable level and
durational features (including syllable, word, phrase durations) and some distance
measures were extracted automatically.



Figure 1: Sample speech data and segmentation scheme
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For phrase boundary marking, we followed our previous annotation method and used
a 2-level categorization scheme differentiating major and minor phrases (coarse
labeling at this stage), and this results in 3 types of labels to account for these
boundary pauses as well as internal non-boundary pauses. Major phrases correspond
roughly to sentences, while minor phrases are clauses and phrases like PP, NP, VP,
and fragments. The main criterion we use is whether the phrase is part of alarger idea
unit or not.

For this report, we used only a partial subset of the total data collection, including 2

subsections of the spontaneous conversation and 3 read children’s stories.

3. Results: Distribution and frequency of Pauses

Our results show that pauses correlate fairly well with phrase boundaries and that this
result is consistent across all corpora. We can see that in thistable.

Table 1: Distribution of Pauses by Type

File Ph Pause BP NBP BP/Ph BP/P TR/ITT
MD1 666 686 428 258 64.3% 62% 28.4%
MD2 695 547 384 163 55.3% 70% 14.2%

MD3 162 216 159 54 98.1% 75% 35.3%



How well pauses serve as boundary markers, however, depends upon a number of
factors such as speaker, gender, and speech style (degree of spontaneity). For example,
the results show that there is a big difference between spontaneous speech and read
speech: For the read Children’s story data, amost every phrase was marked by a
pause, 98.1%. This corresponds to the more structured nature of the narration, with
complete ideas presented in phrases and sentences. There are also many interna
pauses used for emphasis, rhythmic effects, and to introduce new characters or
settings.

By contrast, MD1 and MD2 are more spontaneous conversations, involving two
speakers. The style in each talk isinformal, with considerable freedom for interaction
and topic development. Thus, the topics are less structured (than the story data), and
rely more on interactive cues and interruptions (for clarification) rather than on
phrasal marking by pauses.

4. Duration of pauses and boundary status — mgjor, minor and non-boundary pauses

Our data show that the duration of the pause is aso well correlated with specific
boundary status in that the longest pauses occur on mgor phrase boundaries, while
shorter pauses accompany minor phrase boundaries, and non-boundary pauses have
the shortest durations on average.

Table 2: Average Pause Durations by Type

TYPE NUMBER AVERAGE DUR
Major Boundary 665 493324 sec
Minor Boundary 265 334432 sec
Non-boundary 393 248334 sec

When we break out these results by speaker, we can clearly seethat all of the speakers
followed this pattern consistently on average.



Figure 2: Average Pause Duration by Boundary Status and Speaker
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To see whether these consistent patterns can characterize pause status, we look at the
distribution of pause duration for major and minor phrases and for internal pauses

separately.

The histogram for MD1 in Figure 3 shows that the longer the pause is, the greater the
chance that it is a boundary pause. The overlap in duration can be seen as well, and
this implies that if the pause has a reasonable duration, it is harder (more ambiguous
and other cues) to tell whether it is a boundary pause or a non-boundary pause. For
MD2, there is much greater overlap among the 3 curves, making it more difficult to
distinguish boundary status on the basis of pause duration alone. The well-separated
distribution curves for boundary and non-boundary pauses in MD3 show that read
speech is much more regular: it is much easier to tell whether a pause is a boundary
pause or an internal pause.

The histograms show that the ability to predict boundary status from duration alone
varies, suggesting that speaking style can affect the structure of pause duration in
conversations.



Figures 3-4. Distribution of pause duration - histograms of MD1, speaker S (left) and
speaker W (right)
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Figures 5-6: Distribution of pause duration - histograms of MD2, speaker S (left) and
speaker K (right)
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Figure 7: Distribution of pause duration - histogram of MD3, speaker H
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5. Read speech vs. Spontaneous speech
Read speech differs greatly from spontaneous speech, with amost all phrases, 98.1%,
marked by a pause, corresponding to the more structured nature of the narration.
There are also internal pauses used for emphasis, rhythmic effects, and new scenes.

6. Final Lengthening

Final lengthening is evident in the rise in syllable duration close to the end,
particularly when the distance to phrase end is less than 4 or 5 syllables, and thereis a
progressive lengthening, with the final syllable before the boundary, at distance O,

having the longest duration.

Thisresult is consistent across all speakers and provides convincing evidence for final
lengthening in spontaneous discourse. It further shows that this effect is not confined
solely to the final syllable but is spread over several preceding syllables.

Figure 8: Syllable counts by distance to pause or phrase end: MD1
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Figure 9: Syllable counts by distance to pause or phrase end: MD2
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Figure 10: Average syllable duration by speaker as a function of distance to phrase
end
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7. Why do pauses occur in speech?

We found that in our data pauses often function as indicators of phrasal organization,
as interactive signals for turn-taking and suggested topic direction, and are also used
as expressive elements in discourse, especialy for emphasis or dramatic effect and for
building up tension and climax.

In addition, cognitive constraints and interactive negotiations also play a key rolein
discourse organization. In conversation, on-line topic redirection and memory search
frequently require time to coordinate, and pauses are often used to hesitate in these
situations of uncertainty or doubt.

8. Conclusion

Our results show that in our Chinese conversation and narrative data pauses correlated
well for phrase and boundary marking, however the strength of boundary-marking
through duration varies across corpora. We have aso found that pause duration
correlates with specific boundary status and syllable duration inversely correlates with
distance to phrase end. The universality of durational features suggests that they are
fundamental components of narrative discourse organization and are crucial to
language understanding.
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