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Background: The well-attested mapping between information structure and the acoustic
properties of sentences can be captured either by assuming a direct mapping between semantics
and acoustics [1, 2, 3], or invoking the mediation of phonological processes operating on well-
defined syntactic or prosodic domains (indirect approaches) [4, 5, 6]. Although these two types
of accounts make aligned predictions in many cases [e.g., 7], we take advantage of a previously
understudied contrast for which direct mapping from information structure and indirect
mapping through prosodic structure make different predictions [see also 4, 8]. Specifically,
through 3 experiments (1 planned production and 2 comprehension studies) on English, we
tested the prosody of it-clefts containing string-identical Connected Clauses (CC, 1) or
restrictive Relative Clauses (RC, 2) that have focused elements of different structural sizes.
While RCs are typically assumed to convey background information, the RC in (2) is nested
within the element it modifies and is thus also in focus. The CC in (1), instead, attaches higher
in the structure [9] and is given. In a background study, we established that, in the absence of
prosody, RCs trigger garden path effects in the environment of clefts. We show that prosody
obviates these effects and supports indirect accounts.

Predictions: Indirect accounts predict highly localised effects of prominence in the two
structures. Specifically, while in CCs focus and prominence should fall solely on the clefted
noun (humorist), for RCs the Nuclear Stress Rule predicts higher prosodic prominence at the
rightmost constituent within the longer focused phrase, leading to distinct predictions for the
acoustic properties of the NP2 (scene), the verb (leaving) and NP1 (humorist) of RCs, despite
these being also content words and part of the focused element. Direct accounts, however,
appear not to make localised predictions for RCs, i.e., about whether and how the prosodic
patterns between the content words in the focused element in CCs (humorist, leaving, and
scene) will be differentiated without making reference to syntactic and/or prosodic domains.

Experiment 1: In a production study (N=8 English speakers) we examined the prosody of
24 pairs of CCs and RCs like in (1) and (2). In line with the predictions of Intonational
Phonology accounts, speakers produced clear prosodic differences in multiple regions across
the two structures (see Fig. 1). Particularly, acoustic analyses showed significantly contrasting
durational and FO range patterns at NP1 (humorist) and NP2 (scene), and different pitch
properties at the Verb (leaving) vs. NP2 (scene) for RCs.

1. -Who was leaving the scene?

-1t was [the humorist]rocus [cc that was leaving the scene].

2. -Who called?

-1t was [the humorist [rc that was leaving the scene]]rFocus ([cc that called])

Experiment 2: An auditory comprehension study (N=64 English speakers) investigated
whether listeners use such prosodic cues to disambiguate between the two structures.
Participants judged the acceptability of auditorily presented sentences (produced by a trained
linguist and matched the prosodic patterns in Experiment 1) answering to preceding contexts
and questions which elicited CC or RC reading, following a paradigm in [10]. The prosody of
the target sentences either matched or mismatched the context, leading to a 2 Context *2
Prosody design. Mismatched prosody was less accepted than matched ($=-0.76, SE=0.21, z=-
3.62, p<.001, Fig. 2), indicating listeners’ sensitivity to their prosodic differences. This effect
was crucially smaller for CCs than RCs (5=-1.70, SE=0.33, z=-5.20, p<.001), suggesting that
prosodic disambiguation is more important for the garden-path RCs.

Discussion: Results show that prosody disambiguates CCs and RCs in both production and
comprehension, eliminating the garden path effects previously observed with RCs. More
importantly, production data show that the prominence of focused constituents appears to be
governed by specific principles (e.g., the Nuclear Stress Rule) [4, 6, 8, 11] which make
reference to syntactic and/or prosodic levels of representation. These results, i.e., the localised
effects of focus on prominence, cannot be easily accounted for by a direct account.
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Fig. 1. Duration, FO range, and intensity patterns across the critical regions in Experiment
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Fig. 2. The distribution of the acceptability scores in Experiment 2

References

[1]
2]
[3]

[4]
[5]

[6]
[7]
[8]
[9]

Cooper, W. E., Eady, S. J., & Mueller, P. R. (1985). Acoustical aspects of contrastive stress in question—
answer contexts. The Journal of the Acoustical Society of America, 77(6), 2142-2156.

Lieberman, P. (1963). Some Effects of Semantic and Grammatical Context on the Production and Perception
of Speech. Language and Speech, 6(3), 172-187.

Xu, Y., Prom-on, S., & Liu, F. (2022). The PENTA Model: Concepts, Use, and Implications. In J. Barnes &
S. Shattuck-Hufnagel (Eds.), Prosodic Theory and Practice. The MIT Press.

Ladd, D. R. (2008). Intonational Phonology (2nd ed.). Cambridge University Press.

Pierrehumbert, J. B. (1980). The phonology and phonetics of English intonation [Doctoral dissertation,
Massachusetts Institute of Technology].

Zubizarreta, M. L. (2016). Nuclear Stress and Information Structure. In C. Féry & S. Ishihara (Eds.), The
Oxford Handbook of Information Structure. Oxford University Press.

Breen, M., Fedorenko, E., Wagner, M., & Gibson, E. (2010). Acoustic correlates of information structure.
Language and Cognitive Processes, 25(7-9), 1044-1098.

Pierrehumbert, J. (2017). Comparing PENTA to Autosegmental-Metrical Phonology. Prosodic Theory and
Practice.

Reeve, M. (2010). Clefts [Doctoral dissertation, University College London].

[10] Arnhold, A. (2021). Prosodic focus marking in clefts and syntactically unmarked equivalents: Prosody—

syntax trade-off or additive effects? The Journal of the Acoustical Society of America, 149(3), 1390-1399.

[11] Chomsky, N., & Halle, M. (1968). The sound pattern of English. Harper & Row.



