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Abstract 
 

The present study looks at the relative association 
of silent and filled pauses to problems in discourse 
and syntactic planning via utterance and clause 
boundary phenomena, respectively, by focusing on 
crosslinguistic data. The occurrence of boundary 
pauses in a crosslinguistic corpus of speech 
suggests that silent pauses are more closely related 
to both discourse and syntactic planning than filled 
pauses, but more strongly so for discourse planning. 
These results were consistent across both first and 
second language production. However, clause 
boundary silent pauses in first language speech 
were more atypical (i.e., longer than average) than 
those in second language speech. This difference 
may be due to complexity differences in the first 
and second language speech samples. 

 
Introduction 
 

Two kinds of pauses are frequently examined in 
disfluency research (cf., Goldman-Eisler, 1961; 
Rochester, 1973; Duez, 1982; Campione & Véronis, 
2005; inter alia). Silent pauses are periods of non-
articulation by the speaker. However, not all 
silences are necessarily disfluencies since speakers 
may also take short pauses for the sake of breathing 
or other articulatory functions (Boomer & 
Dittmann, 1962). Thus, researchers frequently take 
some sort of lower-bound threshold as the definition 
of a silent pause, a typical threshold being around 
250–300ms (cf., De Jong & Bosker, 2013). Filled 
pauses, on the other hand, are periods of articulation 
of non-propositional content and fitting a language-
specific convention (Mahl, 1956; Clark & Fox Tree, 
2002). In English, for instance, filled pauses are 
typically ‘um’ and ‘uh’ and similarly in other 
languages (e.g., German, French and Portuguese). 
But somewhat more phonemically complex forms 
can be observed in other languages such as Spanish 
‘este’, Chinese ‘nage’/’zhege’ and Japanese ‘e-to’. 
A comprehensive model of speech production needs 
to account for the occurrence of silent and filled 
pauses and observed differences between them. 

One of the most well-known models of speech 
production (Levelt, 1983, 1989) partitions the 
production process into three domains or levels: 
conceptualization, formulation and articulation. At 
the lowest level, the speaker organizes the concepts 
to be communicated to the listener. Once organized, 

the speaker then formulates these concepts into a 
linguistic message according to the grammar and 
lexicon of the language. Finally, this message is 
articulated by the speaker for the listener’s audition. 

One assumption that could be made based on this 
tri-level model (and which will be made in this 
paper) is that problems with discourse-level 
planning are associated with problems at 
conceptualization while problems with syntactic-
level planning are associated with problems at 
formulation. If utterance boundaries are assumed to 
be the domain of discourse planning and clause 
boundaries as the domain of syntactic planning, 
then disfluencies at these boundaries would reflect 
processing problems at these respective levels. 
Then, it becomes possible to explore what kind 
of  disfluencies are more closely associated with 
discourse or syntactic processing problems. This is 
the approach taken in the present paper. 

In particular, this paper looks at the occurrence of 
silent and filled pause disfluencies at utterance and 
clause boundaries in both first and second language 
speech production. Prior work (Watanabe, 
Kashiwigi & Maekawa, 2015) has shown that the 
duration of silent but not filled pauses is longer at 
major boundaries (i.e., comparable to utterance 
boundaries) than at minor boundaries (i.e., 
comparable to clause boundaries) in Japanese 
unscripted monologues. The present work seeks to 
build on this finding by comparing pausing patterns 
in first and second language speech. Those speaking 
in their second language—particularly those with 
lower proficiency in the second language—are 
surely more likely to have syntactic processing 
difficulties due to some inadequacies in their second 
language knowledge, but they should have less 
difficulty with discourse  processing because the 
underlying conceptualization process should be 
similar to that in their first language. But the 
pausing strategies they use in their second language 
may differ from their first. The following study 
examines this possibility using a crosslinguistic 
speech corpus. 
 
Methods 
 

Materials 
 

The present study makes use of a crosslinguistic 
corpus of speech which contains speech samples 
from native speakers of Japanese speaking in both 
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their first language (L1) as well as in English, their 
second language (L2). The corpus (see Rose (2013) 
for details) contains speech recordings in response 
to three elicitation tasks—reading aloud, picture 
description and topic narrative—in both L1 and L2 
for each speaker. Full transcriptions and timing 
interval information (in Praat TextGrid format; 
Boersma & Weenink (2013)) was available. For the 
present research, though, only the spontaneous 
speech samples (i.e., excluding reading aloud) were 
used, comprising 4 hrs 34 mins in Japanese (L1) 
and 4 hrs 41 mins in English (L2). The corpus also 
contains a scalar estimate of each speaker’s L2 
proficiency. This was used to split the speakers into 
two broad proficiency groups: low and high. 
 
Procedure 
 

The timing information in the corpus was aligned 
with the transcripts. Utterance boundaries are 
already included in the corpus transcripts delimiting 
stretches of speech which are marked prosodically 
by definitive falling intonation at the end. Clause 
boundaries were marked as the initiation or 
completion of a syntactic clausal unit. All 
utterances were considered as consisting of at least 
one clause, even in the rare cases when an utterance 
consisted only of a noun phrase. A clause was still 
marked in those cases because some syntactic 
processing must have taken place in the formulation 
of the utterance for articulation. 

Some complexities of natural speech necessitate 
some further explanation about clause boundary 
marking. Because of such things as repairs and 
restarts, there are clause start boundaries that do not 
have a corresponding end boundary, and 
alternatively, some clause starts which have 
multiple end boundaries. All of these clause starts 
are included as potential candidate sites for analysis 
because each start or restart represents some unique 
syntactic processing event or problem. 

For each utterance or clause boundary, it was 
determined whether there was an immediately 
preceding silent or filled pause and the duration of 
this pause as well as its type (silent or filled) was 
recorded. For silent pauses, only pauses longer than 
250 ms were considered (cf., De Jong & Bosker, 
2013), while no lower threshold for filled pauses 
was used. 

One simplification here is the case when a silent 
and a filled pause co-occur before a boundary—a 
not uncommon case: sometimes there is a filled 
pause followed by a silent pause, while other times 
there is a silent pause followed by a filled pause. In 
these cases, the pause that was more proximate to 
the boundary was selected for analysis. This was 
done under the assumption that the more proximate 

pause is a more accurate reflection of the processing 
difficulty being endured by the speaker at the 
utterance or clause boundary. 

These data were analyzed using linear regression 
modeling (lm in R) and using an alpha level of 0.05. 
 
Results and analysis 
 

Although the corpus contains recordings for 35 
speakers, one speaker had no L2 competence 
estimate and is therefore excluded from further 
study here. Of the remaining 34, three speakers 
used almost no filled pauses in one or more of their 
speech recordings. These three were also removed 
from the statistical analysis. The remaining N=31 
speakers produced a total of 1291 utterance and 
3018 clause starts in Japanese and 1024 utterance 
and 2313 clause starts in English. They also 
produced a total of 5391 silent and 1951 filled 
pauses in Japanese and 6068 silent and 1462 filled 
pauses in English. Table 1 shows detailed data on 
the relative proportion of these pauses at boundaries 
and Figure 1 shows detailed data on their duration. 
 

 
Table 1. Proportion of utterance and clause boundaries 
with pauses by pause type, language and L2 (English) 
proficiency (all numbers percentages). 
 

  Utterance 
boundaries 

Clause 
boundaries 

  Silent 
pauses 

Filled 
pauses 

Silent 
pauses 

Filled 
pauses 

High Japanese 46.8 40.8 29.8 30.9 

 English 67.1 18.4 37.9 16.2 

Low Japanese 56.6 33.1 33.5 23.1 

 English 66.0 23.3 47.8 19.4 
 

 

 
Figure 1. Pause duration at boundaries by L2 
proficiency group and language (light gray = Japanese, 
dark gray = English). Error bars show standard error of 
the mean. 
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A linear regression using proportion of boundaries 
with pauses as the dependent variable and pause 
type (silent or filled), language (Japanese or 
English) and L2 proficiency level (low or high) as 
independent variables was performed for both the 
utterance boundary and clause boundary data. The 
optimal models for both boundary types showed 
that only pause type was a significant variable: for 
utterance boundaries, F(3, 236) = 25.7, p<0.001, 
Adj. R2 = 0.24 and for clause boundaries, F(3, 236) 
= 10.2, p<0.001, Adj. R2 = 0.10. In short, these 
speakers are more likely to produce silent pauses 
than filled pauses at both utterance and clause 
boundaries. However, the data as shown in Table 1 
makes it clear that this trend is stronger at utterance 
boundaries than at clause boundaries: While well 
more than half of utterances have a silent pause at 
the start, rarely more than one third of clause starts do. 

A similar analysis of the durational data yields 
several interesting results worth commenting on. 
Linear regressions of the two boundary types yield 
similar results, showing that both pause type and 
language are significant factors in determining the 
duration of pauses at boundaries: for utterance 
boundary starts, F(3, 248) = 48.5, p<0.001; Adj. 
R2 = 0.36 and for clause boundary starts, F(3, 258) 
= 53.6, p<0.001; Adj. R2 = 0.38. In terms of raw 
timing, pauses (both silent and filled) are longer in 
English than in Japanese, and silent pauses are 
much longer than filled pauses. However, the 
language factor may be modulated by general 
differences between first and second language 
production. For example, in this corpus, the speech 
rate in English is significantly slower than in 
Japanese [F(1,34) = 161.0, p<0.001]. In order to 
remove this possible influence, the pause durations 
were normalized against the overall pause durations 
in each speech sample. That is, the boundary silent 
or filled pause durations were normalized against 
the respective silent or filled pause durations in 
each speech sample as a whole. As a result, the 
normalized measure is a number ranging (in theory) 
between 0 to infinity: pauses with values less than 1 
are pauses that are shorter in duration than the 
speech sample mean, and those with values greater 
than 1 are longer. Figure 2 shows a revised version 
of Figure 1 after this normalization. 

Linear regressions on the utterance and clause 
boundary data show divergent results. For utterance 
boundaries, the optimal model has only pause type 
as a significant factor: F(1, 250) = 156.7, p<0.001; 
Adj. R2 = 0.38. In other words, language drops out 
of the model and the only difference is between 
silent and filled pauses generally. Filled pauses 
have a duration that is close to the mean length of 
all filled pauses in speech samples while silent 
pauses are longer than average. 

 
 

Figure 2. Normalized pause duration at boundaries by 
L2 proficiency group and language (light gray = 
Japanese, dark gray = English). Error bars show 
standard error of the mean. 
 

For clause boundaries, on the other hand, both 
pause type and language remain as significant 
factors: F(2, 259) = 40.9, p<0.001; Adj. R2 = 0.23. 
Filled pauses—as with those at utterance 
boundaries—are close to a typical length, but silent 
pauses are longer than typical. Furthermore, pauses 
are shorter (relative to their typical length in the 
speech sample) in English than in Japanese. 

One final note is that proficiency level was never 
a significant factor in any of the linear regressions. 
Although it occasionally approached a marginal 
level, it never broke the alpha level threshold. 
 

Discussion 
 

This paper has reported on a corpus investigation to 
explore whether silent or filled pauses are more 
closely associated with problems at the discourse 
planning level (conceptualization) or syntactic 
planning level (formulation), operationalized here 
as utterance boundaries and clause boundaries, 
respectively. In particular, the investigation here has 
taken a crosslinguistic approach, looking at speech 
recordings of first and second language speech by 
native speakers of Japanese. Results show that both 
utterance and clause boundaries are more likely to 
have silent than filled pauses immediately 
preceding them, but also that this trend is stronger 
for utterance than clause boundaries. This behavior 
is consistent across first and second language 
speech production. 

In terms of pause duration, the results are 
somewhat more complex. For both utterance and 
clause boundaries, silent pauses tend to be 
longer-than-average silent pauses, while filled 
pauses are of a typical length. Furthermore, when 
speaking in English (participants’ L2), silent pauses 
at clause boundaries are closer to average duration 
than those when speaking in Japanese (participants’ 
native language). 
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For silent pauses, these results suggest that they are 
strongly associated with both utterance and clause 
boundaries, and therefore with discourse planning 
and syntactic planning, respectively. But the 
observation that their L2 silent pause patterns are 
closer to average is somewhat surprising since 
nonnative speakers might be expected to have more 
difficulty with speech planning and therefore take 
more time on the average: That is, planning at 
utterance and clause boundaries might have 
attracted a greater share of longer pauses. One 
possible explanation could result from differences 
in how speakers approached the tasks in the 
different languages. If speakers actually planned 
simpler explanations in English than in Japanese, 
the syntactic planning task might be somewhat 
easier in English than in Japanese. This explanation 
is supported by a post-hoc analysis of the data 
which shows that the mean clause depth (i.e., the 
hierarchical depth of embedded subordinate 
clauses) is greater in Japanese than in English 
[F(1,33) = 39.9, p<0.001]. 

For filled pauses, the results suggest that they are 
not particularly associated with either utterance or 
clause boundaries. This result suggests that filled 
pauses are more generally associated with any sort 
of processing difficulty, at any level. Or, another 
possibility is that they are merely associated 
with  very local processing difficulties such as 
immediate lexical retrieval (cf., Beattie & 
Butterworth, 1979). 

 

Conclusion 
 

Observations from the corpus in this study suggest 
that silent pauses are more closely associated with 
problems at both utterance and clause boundaries 
than are filled pauses, and thus, by extension, more 
closely related with discourse and syntactic 
planning. Further work is necessary to confirm 
these results, perhaps in a controlled experiment 
with a production paradigm in which speakers 
would need to produce speech of comparable 
complexity in both their first and second languages. 
Alternatively, assuming that speech perception 
would be dependent on expectations based on 
production patterns, a perception experiment in 
which the duration of silent and filled pauses are 
experimentally manipulated to be not well-formed 
would elicit different behavioral patterns from 
listeners (e.g., in a self-paced reading paradigm). 
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