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While several phonetic and phonological patterns indicate that speech production planning
unfolds in prosodic phrase-sized chunks [1] rather than one- or two-word sequences [2], research
in both phonetic science and psycholinguistics has begun to ask how flexible this planning is, and
to what extent it may reflect demands both external and internal to speakers [3]. The present study
explored the extent to which speakers’ planning may vary in relation to the latter, exploring
individual differences in working memory capacity (WMC) as a source of speaker-internal—and
thus speaker-specific—constraints on planning. In particular, we tested the hypothesis that speakers
with higher WMC engage in more extensive/longer-range planning, exploring two prosodic
variables.

The first was speakers’ average phrase length, counted in syllables, over a sample of connected
speech. We predicted that speakers with higher WMC, if they engage in longer-range planning,
would tend to produce longer prosodic phrases (intonationall-defined). Notably, this question has
a parallel in the literature on implicit prosody (i.e., prosody generated internally during silent
reading), where sentence processing tasks have suggested that the size of readers’ implicit prosodic
phrases varies along with their WMC [4]. To our knowledge, however, the question of whether
WMC predicts variation in the length of speakers’ overtly-produced phrases has not been explored.

The second variable was silent pause duration. Pause durations are known to increase as the
length of an upcoming phrase increases [5,6] and so are widely assumed to, in part, reflect speakers’
planning. Interestingly, however, [7] demonstrated that pause duration is not only predicted by the
length of an upcoming phrase, but the phrase’s internal structure. In particular, and somewhat
counterintuitively, speakers tend to produce shorter pauses when an upcoming phrase is structurally
complex. For example, on average, speakers of English and German will produce shorter pauses
before an Intonational phrase (IP) that contains two or more smaller intermediate phrases (ip) than
before an IP that contains just one ip. [7,8] suggested this reflects the options afforded by complex
phrases; complex phrases can be approached more incrementally, while more monolithic structures
cannot (see Fig.1). The question we asked was whether WMC predicts variation in the extent to
which speakers avail themselves to this more incremental planning option. It was predicted that,
because speakers with higher WMC should be more likely to plan larger chunks (and thus less
likely to engage in the more incremental planning option), their pause durations should be less
affected by the complexity of an upcoming IP. Relative to speakers with lower WMC, then,
speakers with higher WMC should have longer, not shorter, pause durations before complex IPs.

The hypotheses relating WMC to these two prosodic variables were tested on a corpus of read
speech collected in the context of another study [9]. The corpus was based on a production study
with a large group of native English speakers from the US (N=100) who completed a standard
measure of WMC and who read the same 160-word passage aloud (in a sound-attenuated booth,
using a Shure SM10A headworn mic, digitally recorded at 41kHz). The phrase structure of the
produced passages was identified using ToBI conventions for Mainstream American English [10];
the length (in syllables) of all speakers’ fluent ips and IPs were then counted, and the durations of
all pauses preceding fluent IPs were measured. Mixed-effects linear regression was then used to
model phrase length and pause duration, with the goal of identifying any effect of WMC that could
be related to speakers’ planning in the ways described above.

Results indicated the following. First, WMC was to some extent predictive of speakers’ phrase
lengths; speakers with higher WMC tended to produce longer IPs and (IP-medial) ips (see Fig.2),
although the effect was only significant when phrase levels were collapsed (est=-.0417, SE=.0136,
t=-2.99 p<.01). One interpretation of this finding (anticipated in [8]) is that speakers can manage



their WMC-related limitations in different ways, with some speakers adjusting the lengths of their
ips, others their IPs, and yet others a combination of both. Second, WMC was also found to predict
the sensitivity of speakers’ pause durations to the complexity of an upcoming IP; when the length
of an upcoming IP was held at its mean, there was no main effect of its complexity on pause
durations (est=.006, SE=.001, t=.355,p>.1). Instead, the effect of complexity depended on
speakers’ WMC; longer pause durations preceded complex phrases, but only for speakers with
higher WMC (est=.040, SE=.027, t=2.03, p<.05), consistent with more advanced—and less
incremental—planning by these speakers. We discuss the implications of these findings for speech
production planning; for models of how prosodic structure interacts with other components of
grammar and language production; and for the use of individual differences approaches in the
investigation of these issues.
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Fig.1 Planning options in complex prosodic Fig.2 Relationship between speakers” WMC (as measured
structures (based on [8]); speakers can plan at by reading spans) and the number of phrase breaks produced in
lower nodes or (less incrementally) at higher the recorded passage. The strongest relation is between
ones. Planning strategies will be reflected in speakers’ WMC and the total number of boundaries, collapsing

pause durations (indicated by ‘#’ in the figure). phrase levels (ip and IP).
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