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This study focuses on the acquisition of CCV syllables (Consonant1+Consonant2+Vowel) in 
Brazilian Portuguese. Our aim is to cast light on the roles of linguistic variation and phonological 
density into the phonotactic development. We used adult and child directed speech corpora 
to quantify the optional process of CCV→CV reduction in unstressed contexts in the input, as 
well as the frequency, segmental pattern, and phonological density of CCV syllables. Based in 
their distributional properties, we argue that CCV acquisition in BP goes through a moment of 
incorrect structural and segmental contrast neutralization, modelled by the Tolerance Principle 
(Yang 2006). The neutralization is caused by an overgeneralization of CCV variation, combined 
with CCV-CV low density; and an overgeneralization of the C/ɾ/V frequent segmental pattern, 
combined with the low density of C/ɾ/V-C/l/V but high density and equal frequency of /ɾ/V-/l/V.
Data from a mispronunciation detection task confirms that the phonological density influences 
the development: children who do not articulate CCV syllables detect more CCV→CV stimuli 
when there are phonological neighbors (/pɾato/→[ˈpa.tʊ], but not /pɾeto/→*[ˈpe.tʊ]) and high 
phonological density ([l]V↔[ɾ]V are detected, but not C[l]V↔C[ɾ]V, with the lowest rates of 
detection in the C/l/V→C[ɾ]V direction).
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Dissertation abstract
This dissertation focuses on the development and processing of CCV syllables 
(Consonant1+Consonant2+Vowel) in Brazilian Portuguese (BP) in order to better understand 
why their acquisition path is so variable, unstable, and late, as described by previous studies 
(Mezzomo et al., 2008; Miranda & Cristófaro-Silva, 2011; Ribas 2002; Toni, 2016). Based on 
experimental and corpus data modeled by the Tolerance Principle (Yang, 2016) and the Contrastive 
Hierarchy Theory (Dresher 2003), we propose that linguistic variation and phonological density 
play an important role in the phonotactic development path.

BP’s phonological system bears CCV syllables formed by /p, b, t, d, k, g, f, v/ plus the 
liquids /l, ɾ/, as in /pɾato/ ‘dish’ and /bluza/ ‘shirt’. Previous studies determined that CCV 
acquisition starts before age 2;0 but is completed only by 5;0–6;0 (Miranda & Cristófaro-Silva, 
2011; Lamprecht, 1993). However, children prove to be able to fully articulate branching onsets 
by age 4;0 (Ribas, 2002; Toni, 2016). Yet, CCVs are variably reduced to CVs (/pɾeto/ → *[ˈpe.
tʊ] ‘black’) or have their liquid quality altered (/pɾeto/ → [ˈple.tʊ] ‘black’, /bluza/ → [ˈbɾu.zɐ] 
‘shirt’) until 6;0 years old (Mezzomo, Ribas, 2004; Toni, 2016).

Throughout the acquisitional literature, a longstanding debate discusses whether the late 
acquisition of this syllable type is due to its complex articulatory properties or its phonological 
properties, both regarding the /l, ɾ/ consonants and the branching structure. On the segmental 
note, the debate also revolves around which of the consonantal sequences are first acquired: 
some studies found an initial C/l/V stabilization (Lamprecht, 1993; Teixeira, 1988), others found 
an initial C/ɾ/V stabilization (Queiroga et al., 2011; Wertzner, 2003), and others yet did not 
find a predominant order of acquisition (Ribas, 2002; Staudt, 2008). Therefore, both the CCV 
structure and its segmental tier hold debates in BP acquisitional literature.

Our study points out that both the segmental and the structural debates should be tied 
together, since the distributional characteristics of CCV might be an important player in the 
question. Thus, aside from influential factors already listed by the literature like the articulatory 
complexity (Berti, Ferreira-Gonçalves, 2012), the phonological properties of the segments, the 
branching structure complexity (Ribas, 2008), the absence of morphological and phonological 
roles for CCV in the system (Santos, 1998), and the low CCV frequency (Miranda & Cristófaro-
Silva, 2011), we argue that the low phonological density and contextual variability concentrated 
in the child’s early input are also factors to be considered – a hypothesis that was not yet discussed 
by the BP development literature.

To describe WHAT constitutes the child’s linguistic target and its input, we conducted a corpus 
study comparing the distributional properties of adult speech (AS) (Corpus ABG, Benevides, Guide, 
2016), child-directed speech (CDS) (Corpus FDC, Santos, Toni, 2021) and children’s target words 
(IS) (Corpus FI, Santos, Toni, 2021), as well as a quantification of the CCV → CV reduction found 
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in São Paulo’s adult speech (as in /owtɾo/ → [ʹo.tʊ]) (Corpus Projeto SP2010, Mendes, 2013). 
According to our data, CCV syllables show low frequency (<10% tokens in AS, CDS, IS), are highly 
concentrated into C/ɾ/V segmental patterns (>90% in AS, CDS, IS), and present low-density 
phonological neighborhoods, both when comparing CCV-CV, like /pɾato/ ‘dish’ vs. /pato/ ‘duck’ 
(AS: 288 pairs; CDS: 61; IS: 26), and when comparing C/ɾ/V-C/l/V, like /bɾindar/ ‘to toast’ vs. /
blindar/ ‘to shield’ (AS: 9 pairs; CDS, IS: 0). However, when comparing the same /l, ɾ/ segments 
in simple CV onsets, like in /ɛɾa/ ‘it was’ vs. /ɛla/ ‘she’, the input shows high phonological 
density (1,334 pairs in AS, Agostinho, Soares & Mendes, 2020), and equally distributed segmental 
frequencies between /l, ɾ/. Regarding unstressed CCV reduction, it applies in 20% of AS and CDS 
CCV tokens. Crucially, those reducible CCV contexts are highly frequent and early in CDS and IS, 
as well as /ɾ/V-/l/V pairs, while the first CCV-CV minimal pairs and C/l/V patterns are late, and 
C/ɾ/V-C/l/V pairs are absent. In sight of these skewed distributional properties, we conducted an 
experimental task with adults to check the perception, productivity, and acceptability of CCV in 
BP. Despite the low frequency, phonological density and high variability, our experimental results 
revealed that both C/ɾ/V and C/l/V are productive in the target language, and CCV reductions or 
segmental substitutions are not accepted in stressed positions.

To explore WHEN and HOW the structural and segmental properties of CCV are acquired 
and processed, we conducted an experimental study comparing results from production and 
mispronunciation detection tasks of 70 monolingual children from São Paulo, with no history 
of phonological, articulatory, or hearing disorders. Both tasks tested the same words containing 
C/l, ɾ/V (with and without CV minimal pairs) and /l, ɾ/ in CV as controls. Children’s age ranged 
between 2;0–6;0 years old, with 15–20 children per age group. However, data was analyzed 
not by age, but by performance measures, based on the results of the production test (cf. Toni 
& Santos, 2022, for discussion). Children were grouped according to their predominant CCV 
production/repair patterns (C0Vgroup: regular C2 deletion; C?Vgroup: regular C/ɾ/V reduction 
and correct C/l/V production; C_Vgroup: regular C/ɾ/V→C[l]V and C/l/V→C[ɾ]V substitution; 
Controlgroup: regular CCV correct production). This categorization pointed that there is a moment 
when children can articulate the branching onsets but not with the correct liquid, even when in 
simple CV the liquids are fully acquired. The branching structure is thus acquired before the CCV 
segmental tier, and syllable context influences the segmental production.

The same groupings took the mispronunciation detection task, which tested two conditions: 

(a) structural mispronunciations: CV→CCV (/dente/ ‘tooth’ → *[dɾẽʲ.tʃɪ]), CCV→CV 
with minimal pairs (/pɾato/ ‘dish’ → [ˈpa.tʊ] ‘duck’) and CCV→CV without 
minimal pairs (/pɾeto/ ‘black’ → *[ˈpe.tʊ] (nonword)); 

(b) segmental mispronunciations: C[ɾ]V↔C[l]V (/pɾato/ ‘dish’ → *[ˈpla.tʊ], /bluza/ 
‘shirt’ → *[ˈbɾuzɐ]), [ɾ]V↔[l]V (/galiɲa/ ‘chicken’ → *[gaˈɾi.ɲɐ], /koɾuʒa/ ‘owl’ → 
*[koˈlu.ʒɐ]).
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Results showed that CV→CCV mispronunciations are detected even by children who categorically 
simplify clusters in their own production, which points that CV and CCV are processed as different 
structures. Controlgroup detected the mispronunciations as expected. However, CCV→CV 
mispronunciations were not detected by C0Vgroup, which indicates that those detection patterns 
are caused by the undergoing phonological development (and not by other causes like input 
variation). Intermediate C?Vgroup and C_Vgroup presented higher detection rates when CCV→CV 
stimuli have phonological neighbors: /pɾato/ ‘dish’ → [ˈpa.tʊ] ‘duck’ was more detected than /
pɾeto/ ‘black’ → *[ˈpe.tʊ]. Without phonological neighbors, only C?Vgroup and Controlgroup had 
high detection rates. At the segmental level, accordingly to the production results, there was a 
high detection rate of /l, ɾ/ mispronunciations in CV than in CCV by C?Vgroup. Additionally, the 
lowest rates of detection are the C/l/V→C[ɾ]V condition, which follows the most frequent pattern 
in the input. C_Vgroup detected at chance the liquid substitutions in CCV and failed to detect 
/ɾ/→[l] in CV. Like the structural condition, C0Vgroup could not detect any mispronunciations, 
and Controlgroup detected them as expected. 

To answer WHY CCV is processed and acquired as described by our experimental and 
corpus results, we defend that the distributional input properties are leading to (i) an incorrect 
structural neutralization, taking CV as a free alternating form of CCV; (ii) an incorrect segmental 
neutralization, taking /l, ɾ/ as not contrastive in CCV contexts. The productivity of (i) is modeled 
by the Tolerance Principle, an equation which quantifies how many exceptions are too many for a 
system to tolerate. The productivity of the incorrect contrast neutralization between CCV and CV 
structures stems from the high concentration of reducible CCVs in the child’s initial vocabulary, 
paired with the low phonological density of CCV-CV. As for (ii), the failure to contrast /l, ɾ/ in 
CCV but not in CV can be modeled by Contrastive Hierarchy Theory, based on the discrepancy 
of contrast cues between the phonotactic systems. In sum, we argue that there is a moment in 
child development when simple onsets are taken as an alternative form of branching onsets (but 
never the opposite), and the contrastivity between /l, ɾ/ depends on their syllable context. These 
incorrect overgeneralizations about CCV can only be overcome with more dense phonological 
neighborhoods, which asks for bigger vocabularies; hence, why CCV production takes so long to 
stabilize in child speech. 
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