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| 1. Introduction

Prosody is a complex aspect of communicative speech act that requires the successful integration of multiple acoustic
parameters, such as fundamental frequency (FO0), duration and intensity, whose perceptual correlates are pitch, timing and
loudness, respectively, all of which contribute to the perception of the suprasegmental structure of sentences. In several
studies related to Spanish language, the most studied parameter has been FO, which, according to some scholars, plays
the principal role in marking prominent syllables in speech L. Yet, some recent studies have also shown the importance of
duration and intensity [BIAIEIE pyration, is defined as the time taken to utter any part of the speech signal 4, for
instance, of the syllable.

In general, languages have been described to fall into one of two rhythmic, mutually exclusive categories based on
isochrony, depending on whether they have equal intervals of time for syllables or stress, called syllable-timed languages
and stress-timed languages, respectively 4. The former are languages with stable syllable duration, such as French,
Italian or Spanish, and the latter are languages with stable duration for interstress interval, such as English, Dutch or
Arabic B8 However, some studies do not support the isochrony principle to differentiate languages. For example, in a
cross-linguistic study (English, Thai, Spanish, Italian and Greek) in which informants had to read a passage from a
contemporary novel translated to their own language, Dauer 2% showed that rhythmic grouping occurs more or less
regularly not only in English (stress-timed language) but also in Spanish (syllable-timed language). Additionally, Dorta and
Mora 1 analyzed the rhythmic characteristics of two dialectal varieties of spoken Spanish in the Canary Islands and
Venezuela. They focused on the syllable as the rhythmic unity, studying the timing behavior of the syllabic nucleus,
according to different segmental and suprasegmental factors. The results did not support the hypothesis of syllable-timed
rhythm in Spanish because stressed syllables were longer than unstressed syllables. The same results have been found
by other researchers in Spanish language studies 2113114][15]

Additionally, it is well known that vowel or syllabic duration has a phonological and a phonetic dimension with specific
functional consequences. Its phonological dimension allows the distinction of one word from another in some languages.
For example, in Japanese, there are pairs such as /isso/ (“rather”) vs. /isso:/ (“more”); in Finnish, there are triplets such as
ftule/ (“come”) vs. ftule:/ (“comes”) vs. ftu:le/ (it blow”) @; meanwhile, the phonetic dimension does not change the
meaning of a word as in Spanish. However, as mentioned above, in this language people can differentiate between long
(tonic syllable) and short vowels (adjacent syllables 28 (p. 55)). These characteristics make Spanish an interesting
language for studying the influence of duration on the perception of sentences.

| 2. Duration Approaches

The relevance of duration features in prosody has been investigated throughout different approaches, such as
neuropsychological 118! and electrophysiological RL2A21]122]123] Neuropsychological studies have shown that duration
features in prosody can be used to distinguish lexical items both in speech perception 12 and production 28, The results
agree in pointing out that temporal information, such as syllable duration, is processed in the left hemisphere. For
example, Van Lancker and Sidtis 14 found that left-hemisphere-damaged patients (LHD) and right-hemisphere-damaged
patients (RHD) utilize acoustic cues differently to make a prosody judgment task. Namely, syllable duration variability was
the principal cue used by RHD patients, while FO variability was used by LHD patients, indicating that activation of the left
hemisphere and right hemisphere is related to the durational cue and the FO cue, respectively. In the same vein, Yang and



Van Lancker 18 investigated the production of idiomatic and literal expression in left- and right-hemisphere-damaged and
in normal Korean speakers. The major finding was that distinguishing the two types of expressions relied on FO changes
in speakers with LHD, while duration was the main cue in speakers with RHD, confirming that the left hemisphere is
specialized to process temporal cues, and the right hemisphere is specialized to process pitch cues. However, no
conclusive information is available about this subject. A different study showed that the linguistic prosody process is as

bilateral as the emotional prosody (24 or that prosody is lateralized to the right irrespective of the communicative function
[25]

The event-related potential technique (ERP) has found a signature pattern of brain activity to index semantic or phonetic
congruency during language comprehension 28, N400 is one of the most important components in the research of
language, with a negative polarity that peaks around 400 ms after the word onset. Specifically, it is a useful signature
pattern for addressing questions on the integration of prosodic information in auditory processing 29, providing a measure
of the time course of prosodic integration in semantic 2223l and syntactic processes 2927, |n these studies, researchers
manipulated suprasegmental characteristics using words with incorrect lexical/metrical stress patterns (2112812911301 \yords
with correct but unexpected stress patterns [2223]31132] or ynexpected stress patterns in words or pseudowords 3, The
results indicate that subjects are aware of the stimuli changes, and their brain is sensitive to the subtle violation of
rhythmical structure, which can influence the semantic encoding. For instance, Bocker et al. Bl investigated how listeners
process words starting with the alternation of strong and weak syllables in a stress-timed language, such as Dutch. They
found that initially weak words, as compared to initially strong words, elicited a negative brain response, probably related
to stress discrimination, peaking at around 325 ms post-stimulus onset and maximum at the frontocentral scalp, likely
reflecting the modulation of an anterior N400 component. An ERP study by Bohn et al. B2 that manipulated the German
rhythm (alternation of stressed and unstressed syllable) in auditorily presented words found that where irregular but
possible meter words involve semantic cost (i.e., enhanced N400 to unexpected stress change), those with regular meter
do not. This suggests that regular meter is required to avoid additional cost in the semantic processing of words.

Furthermore, other studies that have manipulated syllable duration have also found modulations of both the N400 and a
late positive component (LPC). For example, Magne et al. 21 used a design to examine the relationship between
semantic and prosodic processing in spoken French. In this case, the prosodic violation was realized as a lengthened
instance of the pretonic syllables (the second one) of the critical trisyllabic word. The result showed the on-line processing
of the metric structure of the words. They found an N400-like negativity and a LPC (P600) in the prosodic judgment task
but only the N400 effect in the semantic judgment task for the incongruent lengthening. This suggested the automaticity of
metrical structure processing and demonstrated that violations of a word’s metric structure may hinder lexical access and
word comprehension.

Similar LPC effects were reported by Astesano et al. 12, They used semantically congruous and incongruous sentences,
and sentences whose prosody matched or mismatched its syntactic form, by cross-shifting sentence beginning and
ending. Therefore, they created four conditions: (1) both semantically and prosodically congruous; (2) semantically
congruous and prosodically incongruous; (3) semantically incongruous and prosodically congruous; and finally, (4) both
semantically and prosodically incongruous. Regarding prosody, they found a late positive component (P800) associated
with prosodic mismatch. The late positivity was mediated by the task demand because it only emerged when prosody was
in task focus. In the same vein, Paulmann et al. 24 compared the linguistic and emotional functions of prosody. The
objective was to analyze whether the two prosodic functions engage a similar time course or not. To this aim, they merged
a prosodically neutral head of a sentence to a second half of a sentence that differed in emotional and/or linguistic
prosody. Consequently, the study consisted of: an emotional task in which participants judged whether the sentence that
they had just heard was spoken in a neutral tone of voice or not; and a linguistic task in which participants decided
whether the sentence was a declarative sentence or not. As was expected, the results reported a prosodic expectancy
positivity irrespective of the task, but the latency for the linguistics prosody effect was later (~620 ms) than the latency for
the emotional prosody violation (~470 ms).

In general, these ERP findings reflect the influence of prosody on comprehension taking into account its linguistic
functions, such as lexical access/integration 2133l or judgment of the sentence modality 19,
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