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The present multidimensional study investigates the acquisition of pronominal subject-verb dependencies in Standard Haitian Creole (HC). A corpus analysis confirms that HC subject pronouns are phonological clitics in the target grammar and that their reduction is optional and unpredictable. The comprehension and production of dependencies involving these subject pronouns in 20 preschoolers acquiring HC as their first language were investigated. While the production of third person singular and plural subject pronouns l(i) and y(o) reveals early mastery of adult constraints on their phonological reductions, the systematic assignments of l(i) to singular subjects vs. y(o) to plural subjects of the verb in the syntactic dependency emerge later, in both production and comprehension. The few syntactic contexts in which HC-learning children show evidence of comprehension involve full forms, rather than phonological reductions. Possible factors that explain these findings include the relative unpredictability of their forms and the linguistic status of HC pronouns.

Introduction

Mastery of syntax includes the acquisition of syntactic dependencies such as subject-verb dependencies. Their form varies cross-linguistically as the subject may be realized as a lexical DP marked for number, a null subject in pro-drop languages, or a pronominal subject whose syntactic status may be equivalent to that of a lexical subject (e.g. in English) or to an agreement marker, e.g., in Colloquial Hexagonal French that we refer to below as CHFrench [START_REF] Culbertson | Convergent evidence for categorial change in French: from subject clitic to agreement marker[END_REF]Legendre et al. 2010a). Additionally, the association between the number and person features of a subject and/or of the agreement marking on the verb may be expressed with different degrees of consistency across languages: for instance, in both Mainstream American English (MAE) and Mexican Spanish the verb agreement marking for 3 rd person singular and plural, respectively, is obligatory while in African American English (AAE) and Dominican Spanish both overt and zeromarking are grammatical. These differences in how subject-verb dependencies are expressed across languages or even across different varieties of the same language have led researchers to investigate how these different forms are acquired in different languages and language varieties. The objective is to understand how the trajectory of the acquisition of subject-verb dependencies is modulated by specific properties of the native language. In this context, the present study explores the acquisition of subject-verb dependencies in an understudied language, Standard Port-au-Prince Haitian Creole (henceforth HC), chosen because it has distinctive properties, including optional resyllabification and variability in the expression of the singular and plural subject pronouns subjects. The present study contributes to disentangling some of the acquisition issues left open by previous research summarized in Tables 1 and2.

[ INSERT TABLE 1] [ INSERT TABLE 2] The present study of HC subject-verb dependencies is best understood in the context of two main findings that have emerged from the cross-linguistic and cross-dialectal acquisition studies summarized in Tables 1 and2. Cross-linguistic studies have revealed that there is one exception to the relatively 'late' comprehension of subject-verb dependencies, CHFrench, for which comprehension of pronominal subject-verb agreement has been attested in younger children -aged 2 years and 6 months-than in any other language examined. Notably, the CHFrench verbal contrast for which such early comprehension was obtained involves preverbal subject clitics preceding verbs starting with a vowel, that trigger a process of obligatory resyllabification (associated with liaison).

In addition, the syntactic status of these subject clitics is demonstrably that of agreement markers rather than argumental pronouns [START_REF] Culbertson | Convergent evidence for categorial change in French: from subject clitic to agreement marker[END_REF]Legendre et al. 2010a). In addition, most studies on the impact of variation on the acquisition of the marking of subject-verb agreement (Table 1.2) have revealed that the more variability in the input for a given morpho-syntactic feature (found in varieties such as African American English, Southern White English, White Working Class English), the longer it takes to acquire the various expressions of that feature (but see Molina, Marcilese & Name 2017 for different findings in Brazilian Portuguese). Taken together, these cross-linguistic and cross-dialectal studies have suggested that five distinct factors may impact the age of acquisition of Subject-Verb dependencies: (i) the pre-verbal position and adjacency between the number marker and the verb; (ii) the syntactic status of subject pronouns (argument vs agreement marker); (iii) resyllabification; (iv) semantic transparency (cue reliability) and frequency (cue availability); (v) variation in the expression of number marking and complexity of the paradigm cells.

Part two presents a corpus analysis of HC subject pronouns that considers these five dimensions.

Part three explores all the factors that have been proposed to account for the cross-linguistic and cross-dialectal differences in acquisition patterns and demonstrates that the linguistic characteristics of HC subject pronouns make it an ideal language in which to test the respective roles of the five acquisition factors. Comprehensive acquisition studies require an analysis of the nature and distribution of the relevant constructions (part 2) combined with the investigation of children's production and comprehension of these same constructions (Part 3). This approach adopted in various studies (e.g. Miller 2019 and references cited therein) has been labelled 'multidimensional' (Barrière et al. 2016). This multidimensional approach is the one adopted in the present study.

Nature, Expressions and Distribution of Haitian Creole Subject Pronouns

One of the key issues in the analyses of subject pronouns lies in the distinction between strong subject pronouns and weak subject pronouns or clitics. Strong pronouns are assigned the same argument status as full DPs. In contrast, weak subject pronouns or clitics may exhibit different syntactic properties. They can either be phonologically reduced but still have the syntactic status of DPs, in which case they are phonological clitics. Or they operate as heads of functional categories and they function as agreement markers or inflectional affixes, in which case they are syntactic clitics. A language with preverbal syntactic subject clitics is de facto a null-subject or pro-drop language in which agreement is simply preverbal (see [START_REF] Culbertson | Convergent evidence for categorial change in French: from subject clitic to agreement marker[END_REF]Legendre et al. 2010a for CHFrench and DeGraff 1993, for HC). In the acquisition literature, developmental patterns partly depend on whether the language is pro-drop (Valian 1991) and differ for full and weak pronouns: in the early stages of acquisition of CHFrench, weak pronouns are systematically tied to finite verbal forms while strong pronouns are not (e.g., Pierce 2012; Jakubowicz & Rigaud 1997; Legendre et al. 2010a).

The age at which subject-verb dependencies expressed as suffixal subject-verb agreement are used productively has also been found to depend on the morphological richness of subject-verb agreement paradigms (e.g., Collins 1995; [START_REF] Xanthos | On the role of morphological richness in the early development of noun and verb inflection[END_REF]. In languages that distinctly mark different numbers and persons (e.g., Greek, Hebrew, Italian, Spanish), productive use is observed at a younger age than in languages that exhibit fewer subject-verb person and number agreement markers (e.g., English that has a single overt marker-3 rd person singular -s-for most verbs) (Table 1).

Most verbs in HC are not overtly marked for subject-verb agreement and do not change form [START_REF] Valdman | Haitian Creole: Structure, Variation, Status, Origin[END_REF]. Person and number of the subject are expressed through the use of lexical and pronominal DPs. HC has a set of full (unreduced) subject pronouns (e.g., mwen-1 st Person SG, li-3 rd person SG) and so-called phonologically weak/reduced/clitic subject pronouns (e.g. m-1 st person SG, l-3 rd person SG). Previous analyses of HC weak subject pronouns have given rise to two hypotheses. According to [START_REF] Degraff | Is Haitian Creole a Pro-Drop Language[END_REF], they are best analyzed as syntactic clitics (i.e., agreement markers) which would make HC a pro-drop language. In contrast, [START_REF] Déprez | Haitian Creole: A Pro-Drop Language?[END_REF], [START_REF] Cadely | Elision et Agglutination en Créole Haïtien: Le cas des pronoms Personnels[END_REF][START_REF] Cadely | Prosodie et clicitisation en Créole Haïtien: Le métissage des Langues et des représentations[END_REF], [START_REF] Baptista | On the nature of pro-drop in Caperverdean Creole[END_REF] and [START_REF] Lefebvre | Creole genesis and he acquisition of grammar: The case of Haitian Creole[END_REF] have argued that they are best analyzed syntactically as their full pronoun counterparts (i.e., argument DPs) but they may undergo phonological reduction. However, these analyses were proposed on the basis of adult grammaticality judgments, rather than the 'casual speech' [START_REF] Labov | The Social Stratification of English in New York City[END_REF]) that constitutes young children's HC input. The need to establish the status of these clitics in casual speech is reminiscent of the French case, where recent studies on CHFrench, relying on analyses of casual speech typical of what children are exposed to (e.g. [START_REF] Culbertson | Convergent evidence for categorial change in French: from subject clitic to agreement marker[END_REF]Legendre et al. 2010a), have challenged traditional analyses of weak/clitic subject pronouns that previously relied exclusively on adult grammaticality judgments in Standard Hexagonal French (e.g. [START_REF] Kayne | Syntaxe du français: le cycle transformationnel[END_REF].

In contrast to previous linguistic studies of HC subject pronouns, Barrière et al. (2016b) conducted a corpus analysis. The speech samples constituting the corpus included 574 utterances produced by native and fluent speakers of HC in the context of their participation to a radio show and 330 utterances produced by two native speakers of HC addressing their child in their home environments. The regional variety of the speakers (Standard Port-au-Prince variety) was identified by the third and fifth authors of these articles, both native speakers of HC, based on the speakers' accents, the authors' familiarities with the radio show guests and a background questionnaire for the child's parents. All seven adult speakers were raised and educated in Haiti and immigrated to the US after they became adults. They reside in an area of Brooklyn recently officially named 'Little Haiti' in which a high proportion of speakers of HC reside and socialize using HC, both in informal (e.g., local stores) and more formal (e.g. churches, cultural events organized by community-based not-for-profits) contexts. In other words, their pattern of acquisition (combined with their literacy skills in HC) and use is not the one that is typically associated with either incomplete acquisition characteristic of Heritage Language learners and/or language attrition (Monéreau-Merry 2017).

Both the radio and the parent corpora were transcribed using the CHAT (MacWhinney, 2000) format and the latest orthographic conventions of HC, with one exception. The transcription uses apostrophes to indicate which host words phonologically reduced words attach to (which the latest conventions have ruled against; see section 3.1 of Akademi Kreyòl Ayisyen, 2017 p5). It is useful for our purposes to retain apostrophes to indicate instances of encliticization and procliticization in the spoken language. The full paradigm of HC subject pronouns is presented in Table 3 below.

[INSERT TABLE 3]

Several important features characterize HC pronouns. Subject, direct object and indirect object pronouns share the same forms and enter in the formation of reflexive pronouns and possessive determiners (see Table 3 for the full paradigm). While subject pronouns occur in preverbal positions, object pronouns occur in post-verbal positions (see examples (1) and ( 2), with the indirect object preceding the direct object pronoun (see example (2)).

(1) Yo wè yo SPn PL3 V DOPn PL3

'They see them.'

(2) Ou te di m' li SPn-SG2 TMA V IOPn-SG1 DOPn-SG3
'You said it to-me.'

As Table 3 shows, HC subject pronouns can undergo phonological reduction. These reductions have raised debates regarding the syntactic status of HC pronouns, i.e., whether they should be treated as syntactic clitics (agreement markers) or phonological clitics (phonologically reduced pronouns). Barrière et al. (2016b) provide arguments illustrated with relevant examples extracted from the corpora for an analyses of HC pronouns as syntactic strong pronounssharing the same syntactic status as argument DPs-rather than weak or clitic pronouns (functioning as agreement markers) in that their behavior is the same as that of argument DP, in several respects. First, HC subject pronouns can be conjoined with other DPs, as in example (3). Secondly, they can be separated from their verbal hosts with adverbs, as in example (4). Finally, HC subject pronouns display an additional property relevant to their syntactic analysis as argument DPs (rather than agreement markers): when both a subject pronoun and a lexical subject DP referring to the same entity co-occur, there is an obligatory prosodic pause between the two, as in example (5), which results in an instance of dislocation rather than clitic-doubling (co-occurrence within a single prosodic phrase, as frequently found in CHFrench; Culbertson 2010). ( 5) is the only instance of subject DP dislocation identified in the corpora.

(3) Example (5) involves the use of two reduced 3 rd person singular enclitics: the second and the fourth pronoun of the sentence. Phonologically, the two pronouns combine with elements that precede them, although they are not in a relation of subject-verb syntactic dependency with these.

In the case of sa'l, the pronoun /li/ is reduced to the consonant /-l/ and combines with the object (expressed by the demonstrative pronoun sa 'that') of the verb of the main clause whereas at the syntactic level, it constitutes the subject of the verb bezwen 'need', which follows it. In the same way, the last pronoun /li/ combines with the conjunction pou'l 'for that' while syntactically /l/ is the subject of the verb fonksyone 'operate', which follows it (see further discussion and additional examples in Barriѐre et al. 2016 b).

For the purpose of the present study on possible effects of contractions on acquisition, a quantitative analysis of the proportions of full versus reduced subject pronouns was also conducted for each of the two corpora. In Port-au-Prince/Standard HC, reductions involve the exclusive use of the onset consonants and the deletion of the vowels. The overall results are presented in Table 4.

Across corpora, different proportions of reduced forms characterize pronouns. For instance, in both the Radio and Parents' corpora, most occurrences of the first person singular pronouns are reduced (80% of the time by the contributors to the radio program and 100% of the time by both parents). [START_REF] Valdman | Haitian Creole: Structure, Variation, Status, Origin[END_REF] proposes that reduced mwen consists of syllabic /m/, which would explain the fact that mwen optionally reduces before words that start with both consonants and vowels, providing a broader range of contexts for phonological reductions, leading to the observed high frequency of reductions of mwen. Note however that neither the analysis provided by [START_REF] Valdman | Haitian Creole: Structure, Variation, Status, Origin[END_REF], nor the present analysis (due to the limited quality of our audio-recordings) provides perceptual or acoustic evidence for this statement. In contrast, nou 'you-PL/we' is less frequently reducedfewer than a third of the time it is used. Moreover, third person plural yo 'they' is produced in its full form most of the time in the Radio Corpus. However, general statements regarding percentages of phonological reductions can only be made with caution, given that some pronouns rarely occurred in the corpora (for example, n(ou) 'you-PL/we' is produced 113 times in the radio corpus whereas it is only produced three times by the mother and never by the father in the parents' corpus; see Table 4 for details).

[ INSERT TABLE 4] Despite these limitations, occurrences in the corpus reflect most of the phonological constraints described by Cadely (1993), with one exception: the phonological reduction of li occurs in contexts when it either precedes a word starting with a vowel-giving rise to a proclitic (as in example (6) below)-or when it follows a word ending in a vowel as in example (5) abovegiving rise to an enclitic. Although Cadely (1993) mentions that procliticization can occur in the context of a verb that starts with a consonant, such reductions are not judged grammatical by the 2 nd and 5 th authors, both native speakers of Port-au-Prince HC, and further analyses of the corpora below explore this issue.

(

) men l' ap di' m CONJ SPn-SG3 TMA V IOPn-SG1 6 
'But he will say to-me.'

In contrast to li, reduction of yo only occurs when it precedes a word that starts with a vowel giving rise to a proclitic, as in example (7)a preceding word ending with a vowel by itself cannot give rise to a reduction of yo, hence the grammaticality of (8.a) and the ungrammaticality of (8.b) (See Finally, given our specific interest in 3rd person singular and plural subject pronouns for the acquisition study of subject-verb dependencies, an analysis of the context in which the full and reduced forms of li and yo occur was conducted. Table 5 presents the various phonological contexts in which li is expressed through a full form /li/, a proclitic /l'-/, or an enclitic /-'l/. Given the existence of contexts that may foster either enclitics or proclitics, for which determining the proclitic or enclitic status of the reduction was difficult, such cases were placed in an additional category. Table 5 presents the various phonological contexts in which yo is expressed through a full form /jo/ or a proclitic /j-/ in the Radio Corpus; Subject Pronoun yo was not produced in the Parents'

Corpus.

[ INSERT TABLE 5] [ INSERT TABLE 6] Although we have to remain cautious given the small size of our corpus, several findings emerged from the analyses. The first one is that even in these samples of casual speech, neither li nor yo is systematically reduced in phonological contexts that allow reductions. For li, the results confirm that reduction only occurs when li either follows a word that ends with a vowel (enclitic) or when it precedes a word that starts with a vowel (proclitic): shaded areas in the table indicate contexts in which the reduction is not predicted according to the grammaticality judgments of the 2 nd and 5 th authors (both native speakers of HC). Moreover, li seems more often reduced in the context of enclitics (62% in the Radio Corpus and 100% in the Parent Corpus) than proclitics (50% in both the Radio and Parent Corpus). Finally, when two factors -the preceding and following words ending and starting with vowels, respectively-can lead to reduction (e.g. see column 4 of Table 5), li is more likely to be reduced than in a context when only one factor (either the preceding or the following word) allows for reduction.

For yo, as predicted by Cadely (1993[START_REF] Cadely | Prosodie et clicitisation en Créole Haïtien: Le métissage des Langues et des représentations[END_REF], phonological reductions that give rise to phonological proclitics only occur when the plural subject pronoun precedes a vowel-initial word (e.g. a Tense-Mood-Aspect (TMA) marker, a verb). Thus, not only is yo less frequent than li in the corpus, it is much more often realized as a full pronoun than as a proclitic. And like li, in environments where it can be reduced, it gives rise to a proclitic only half of the time.

Further corpus analyses were conducted to assess the degree of semantic transparency for li and yo, a factor that has been proposed to impact acquisition (see fourth factor presented in section 2).

With respect to semantic transparency, 3 rd person pronouns exhibit complex characteristics in HC.

Their marking of person and number across different syntactic functions (i.e. subject, direct and indirect object) remain the same (see Table 3). However, HC word order is very rigid so it is unlikely that syncretism across different functions impedes their interpretation as subject or object.

We examine full pronouns first. While post-nominal possessive determiners in HC indicate the number of the possessor (i.e. li refers to 'her', 'his' or 'its'), not the number of the possessed entity (e.g., his/her child/children), the post nominal determiner yo (following li) is used to convey the latter's plurality; thus, timoun li refers to 'her/his/its child' while timoun li yo refers to 'her/his/its children'.

As for yo, it does not systematically denote plurality of the possessed entity: while it is both the 3 rd person plural subject pronoun and an optional plural definite determiner, it is also the 3 rd person plural possessive determiner, in which case plurality pertains to the possessor, resulting in possible ambiguity. Thus, timoun yo is ambiguous between referring to 'the children' or 'their child' or 'their children' and can optionally be disambiguated with singular (not plural) determiners. In this context it seems that both preverbal full pronouns li and yo are relatively transparentthough less so than CHFrench /z-/ ( Barrière et al. et al., 2016) but more so than the English suffix -s.

Reduced forms exhibit a very different pattern. Many word types have /l-/ as an onset, including nouns (numerous HC nouns borrowed from CHFrench have incorporated the CHFrench definite articles l', le or la as their onset and therefore start with /l-/) and verbs, as well as other lexical categories and function words: Vilsaint (1991) bilingual HC-English dictionary lists about 400 words. In contrast, /j-/ occurs as an onset in only a handful of words: according to Vilsaint (1991) fourteen words in addition to the 3rd person plural subject and object pronoun yo, the possessive determiner yo and the reflexive pronoun yo-menm 'themselves'. These include the adverb yè 'yesterday', two verbs, five nouns, the pre-nominal quantifier yon /jõ/ 'one', and the cardinal number yonn/youn /jun/ that also refers to 'one' in the context of counting.

With respect to token frequencies (see Table 7), the Radio Corpus contains a total of 221 words that start with /l-/. Thirty-one percent of these words refer to 3 rd person singular and the full form /li/ (16%) exhibits higher semantic transparency than the reduced form /l-/ (5%).

[INSERT TABLE7]

A total of 75 words ending in /-l/ were identified in the Radio Corpus. For 54% percent of these words, the coda /-l/ is part of their root. For 32%, /-l/ constitutes reductions of 3 rd person singular object pronoun and for 14% the reduced form of the 3 rd person subject pronouns. In other words, 46% of words that end in /-l/ indicate 3 rd person singular but only a third of these constitute subjects.

The pattern for yo//jo/ and its reduced form /j-/ is presented in the third row of Table 7. Fifty-nine percent of instances of yo indicate plural. Words starting with /j-/ are six times more likely to refer to plural (60%) than singular (less than 10%). Based on these figures it seems that both yo and /j-/ are twice more likely to refer to plural than li and l-to singular and that /-l/ is more likely to refer to singular out of all words that end in /-l/. Words with /-l/ as a coda are also more likely to refer to object pronouns and they are not frequent. Thus, /-l/ is a cue with relatively high semantic transparency but low availability, in contrast to /l-/ that has lower semantic transparency but is more frequent. The qualitative and quantitative analyses of the syntactic distribution and phonological realizations of HC pronouns facilitate the examination of specific factors with respect to both the age at which they are likely to be acquired, the order of acquisition of singular subject li and yo, and the order of acquisition of full and reduced forms. Each prediction is outlined below.

Morphosyntactic, morphophonological and distributional acquisition factors

In this section, we review the different factors on the basis of which different hypotheses have been proposed to account for the cross-linguistic and cross-dialectal findings summarized in Tables 1.1 and 1.2 in the introduction. For each factor, we argue that HC subject pronouns exhibit unique properties that will enable us to test them in a novel way.

First Factor: Pre-verbal Position and Adjacency between the Number Marker and the Verb

Cross-linguistic perspectives

In five of the eight languages mentioned in Table 1, number marking is expressed through a verbal suffix. In none of these languages, children understand subject singular and plural number marking before they reach age 3. The dependency on which evidence of comprehension of 3 rd person singular and plural marking in CHFrench is found in children aged 2;6 [START_REF] Legendre | Is children's comprehension of subject-verb agreement universally late? Comparative evidence from French, English, and Spanish[END_REF] involves a pre-verbal clitic pronoun independently analyzed as an agreement marker resulting from syntactic change [START_REF] Culbertson | Convergent evidence for categorial change in French: from subject clitic to agreement marker[END_REF]Legendre et al. 2010a). The preverbal position of the marker might thus facilitate its earlier comprehension, especially given that word onsets have been found to be more clearly perceived than codas [START_REF] Swingley | Onsets and codas in 1.5-year-olds'word recognition[END_REF][START_REF] Holzen | Consonant and vowel processing in word form segmentation: an infant ERP study[END_REF] but see [START_REF] Thierry | Phonetic specificity in early lexical acquisition: New evidence from consonants in coda positions[END_REF][START_REF] Nishibayashi | Vowels then consonants: emergence of a consonant bias in early word form segmentation[END_REF] 

Possible implications for the acquisition of HC

If the preverbal position of the expression of the subject facilitates comprehension of the subjectverb dependency, the within-language prediction is that all expressions of HC subject pronouns, full and reduced (phonological clitics), will be comprehended at the same age. And the crosslinguistic prediction is that they should all be comprehended at around age 2;6-the youngest age at which CHFrench-speaking children demonstrate evidence of subject-verb comprehension expressed through preverbal liaison (Barrière et al 2016). If the distance between number marking and the verb moderates the positive contribution of this factor (as the findings from Xhosa suggest), HC-learning children may not understand 3 rd person singular and plural subject-verb dependencies as early as CHFrench-learning children. As mentioned in the corpus analyses, many elements can appear between the subject clitics and the verb in HC, including conjoined DPs, Adverbs, Negative

Markers and Tense-Mood-Aspect markers, and the phonological distance that applies to the enclitic /-l/ sometimes involves being part of a prosodic unit outside the relevant subject-verb dependency.

Second Factor: Syntactic vs. phonological status and distribution of subject pronouns

Cross-linguistic perspectives

In languages that have both full subject pronouns and clitic subject pronouns (commonly referred to as weak pronouns), clitics tend to be systematically associated with finiteness earlier in children's 

Possible implications for the acquisition of HC

Our corpus analyses demonstrate that syntactically HC subject pronouns behave like full DP arguments. For instance, they can be conjoined with DPs and separated from their verbal hosts by adverbs. And their co-occurrence with a DP constitutes instances of dislocations rather than clitic doubling. However, all HC subject pronouns can undergo phonological reduction.

The argumental analysis of HC pronouns in turn leads to the prediction that they should play the same role in subject-verb dependencies as lexical DPs, with no facilitatory effects expected.

Compared to null-subject Spanish in which number distinctions were exclusively expressed as a verbal suffix in the stimuli used by [START_REF] Pérez-Leroux | Number problems in children[END_REF] and English in which number on the subject was neutralized by using s-initial verb stimuli by [START_REF] Johnson | Agreement without understanding? The case of third person singular /s[END_REF] see Table 1 and2), HC can also express the subject-verb dependency with a single distinction, albeit on the pronoun in conjunction with an invariable verb. Such a single marker of the dependency is not necessarily expected to be comprehended earlier than those manifested as verbal number markers in other languages, i.e., not earlier than 3;6-4 years of age-the earliest ages obtained for English [START_REF] Barrière | The comprehension of 3 rd Person Singular -s by NYC English-speaking Preschoolers[END_REF] and Spanish [START_REF] Hsin | Converging Evidence of Underlying Competence: Comprehension and Production in the Acquisition of Spanish Subject-Verb Agreement[END_REF]) agreement markers. In English, the assignment of number to subject pronouns does not occur before age four, including in the context of stimuli that contain two number cuesthe pronoun (he/she versus they) and the auxiliary BE overtly marked for number (is/are) [START_REF] Scholes | Developmental Comprehension of Third Person Personal Pronouns in English[END_REF].

The phonological realizations of HC subject pronouns as full or reduced pronouns should neither facilitate nor hinder the acquisition process since all forms enjoy the same syntactic status.

So no difference should be found between the ages at which HC learners understand full and reduced forms of 3 rd person singular and plural subject pronouns.

Third Factor: Resyllabification

Cross-linguistic perspectives

An alternative explanation for the early comprehension of CHFrench subject clitic pronouns used with verbs starting with a vowel lies in the resyllabification associated with liaison that disrupts lexical boundaries [START_REF] Legendre | Is children's comprehension of subject-verb agreement universally late? Comparative evidence from French, English, and Spanish[END_REF]) and (counter-intuitively) would make children develop an early awareness of the variation between singular and plural number that consists of a single consonant, e.g., the distinction between /i.la.riv/ (SG) versus /i(l).za.riv/ (PL), especially in combination with high cue reliability (fourth factor, presented below). In CHFrench, such liaison is obligatory in the context of verbs starting with vowels. Although phonological reductions of subject pronouns are possible in HC with verbs that start with vowels (e.g., Cadely 1993) and such contraction gives rise to resyllabification, the distribution of these reductions in Port-au-Prince HC has not been empirically investigated. An important issue is whether resyllabification itself facilitates acquisition in CHFrench and/or whether facilitation is tied to its systematic occurrence in specific phonological contexts. Study 1 provided an analysis the distribution of phonological reductions of HC subject pronouns and addresses the issue of the systematicity-or lackof resyllabification in HC and Study 2 explores the effect of this feature on acquisition.

Possible implications for the acquisition of HC

The quantitative analyses of the distribution of full versus reduced pronominal forms (Table 3) cast light on an important distributional feature of HC subject pronouns. Their phonological reduction is optional: for instance, both li and yo can either be realized as full forms or reduced when preceding a vowel-initial word. Like in CHFrench, HC subject pronouns enjoy a preverbal position. Contra Saint- [START_REF] Martin | Les Formes des Pronoms Personnels de l'Haïtien et leur place en comparaison avec celles du français[END_REF], they are otherwise quite different by virtue of their distinct syntactic status discussed above, plus the fact that they do not involve an obligatory liaison process that systematically triggers resyllabification in the presence of vowel-initial verbs as in CHFrench, which affects the course of acquisition of subject-verb agreement [START_REF] Legendre | Is children's comprehension of subject-verb agreement universally late? Comparative evidence from French, English, and Spanish[END_REF].

In HC, resyllabification is tied to elision and is only optional because phonological reduction is optional. Resyllabification occurs in at least two different ways. Like in CHFrench, it can give rise to phonological proclitics when li-SG or yo-PL are reduced to /l-/ and /j-/, respectively, in which case they attach to either the verb or other elements within their prosodic phrase, including Tense-Mood-Aspect (TMA) markers. If resyllabification within the prosodic phrase that includes the verb with which they entertain a syntactic dependency facilitates the acquisition of HC subject pronouns, it is predicted that a) the phonological proclitics will be understood earlier than full pronouns and enclitics; and b) they may be understood around age 2;6, the earliest age at which CHFrenchlearning children understand 3 rd person singular and plural subject clitics.

If, on the other hand, the positive effect of resyllabification is insensitive to the relation between the reduced form and the prosodic constituent/unit in which it occurs, encliticsthat apply to 3 rd person singular /li/ reduced to /-l/ when following a vowel-final wordshould be understood at the same age as proclitics and before full pronouns.

Finally, if it is the obligatoriness of the CHFrench liaison that facilitates the learning of the subject-verb dependency in CHFrench at age 2;6, the optional resyllabification process that HC subject pronouns undergo may not facilitate acquisition, in which case we would not expect HC pronouns to be acquired before subject pronouns in other languages in which such pronouns do not undergo reduction (e.g. English), that is from age 4

Fourth factor: Semantic transparency and frequency

Cross-linguistic perspectives

Another factor that is thought to contribute to the earliest age of comprehension of CHFrench and to a certain extent Greek versus English and Spanish agreement markers pertains to the semantic transparency or cue reliability of the agreement cue (e.g. [START_REF] Legendre | Is children's comprehension of subject-verb agreement universally late? Comparative evidence from French, English, and Spanish[END_REF]Barrière et al. 2016 for CHFrench; Gonzalez-Gomez et al. 2017 for Mexican Spanish,; Kenanidis et al. 2021, for Greek). In CHFrench, the phoneme /z-/ is very rare in onset position of lexical words; it is typically the product of resyllabification, marking plural and most frequently 3 rd person subject plural in verbal contexts (between 75% and 95% of the time; Barrière et al. 2016). Its semantic transparency is thus high despite its relatively low frequency or cue availability (Barrière et al. 2016). In Greek, while the singular agreement marker is relatively frequent, it exhibits low semantic transparency since in addition to 3 rd person singular verbal suffix '-i' is also a nominal marker associated with both singular and plural numbers for different nouns with different genders and cases [START_REF] Kenanidis | Cue reliability, salience and early comprehension of agreement : evidence from Greek[END_REF]. While the Greek 3 rd person singular plural markers are much less frequent, they all exhibit high cue reliability [START_REF] Kenanidis | Cue reliability, salience and early comprehension of agreement : evidence from Greek[END_REF]. In contrast to both CHFrench and Greek, the consonant /-n/ in Spanish is not infrequently found at the end of singular and plural nouns (26% of words ending in -n) in addition to marking plural in verbs (66% of words ending in -n) (Gonzalez-Gomez et al., 2017). In English, suffixal -s marking 3 rd person singular on verbs is much less frequent than the possessive marker -s, which in turn is less frequent than nominal plural -s, that occurs about 100% more than 3 rd person singular -s in the input in the Brown ( 1973) corpus (Larsen-Freeman, 1976). Section 3 explores the semantic transparency and cue availability of HC subject pronouns and Section four investigates the effects of these features on the acquisition of 3 rd person singular and plural subject pronouns that differ in these respects.

Possible implications for the acquisition of HC

The quantitative analyses of semantic transparency and frequency of li and yo have revealed an interesting contrast: while l(i) exhibits higher frequency (cue availability) than y(o), it is less systematically associated with singular than y(o) with plural, hence it has lower cue semantic transparency (cue reliability).

If semantic transparency alone contributes to early comprehension, it is expected that 3 rd person singular yo and its reduced form /j-/ are mapped onto plural around the same age as enclitic /-l/ is mapped onto singular, and earlier than full pronoun li and proclitic /l-/ are mapped onto the singular.

If semantic transparency plays a role in combination with frequency, then /jo/ and /j-/ are expected to be associated with plural earlier than all the expressions of li will be interpreted as a singular.

From a cross-linguistic perspective, the distinct expressions of the 3 rd person plural in HC are less reliable than the marker of the same number and person involved in liaison in CHFrench but more so than the Spanish 3 rd person plural verbal marker and much more so than the English 3 rd person singular verbal marker. So, if semantic transparency is a facilitating factor in acquisition, HC subject pronouns are expected to be acquired later than CHFrench subject clitics (understood at age 2;6) but earlier than the Spanish and English agreement markers that are respectively understood at age 3 and 4.

Fifth factor: Variation in the expression of number marking and complexity of the paradigm cells

Cross-linguistic and cross-dialectal perspectives

The studies that have explored the impact of input variation in acquisition (see Table 2) have led to two different conceptualizations of the issue. Following Labov (1972) on adult representations in AAE, Newkirk-Turner and Green ( 2016) have proposed that overt regular 3 rd person singular verbal -s is not part of the grammar of 3-to 6-year-old speakers of AAE, and that occasional occurrences of 3 rd person singular -s in their speech production does not reflect their 'core grammar'. In contrast, studies on the acquisition of variable nominal and verbal number markers in different varieties of English and Spanish have led to the conclusion that acquisition takes longer in the presence of more variable formse.g., a null and an overt marker mapping onto the same number [START_REF] Miller | Not all children agree: Acquisition of agreement when the input is variable[END_REF](Miller , 2019;;[START_REF] Miller | Effects of variable input in the acquisition of plural in two dialects of Spanish[END_REF], 2013). This latter hypothesis helps explain why children aged 3 to 5;5 years exposed to different varieties of English perform differently in both a comprehension and a production task [START_REF] Barrière | The comprehension of 3 rd Person Singular -s by NYC English-speaking Preschoolers[END_REF]). While preschoolers acquiring 3 rd person in the variety in which there is no variation master it when it occurs in a range of syntactic constructions, their age peers acquiring dialects in which it varies understand it in fewer syntactic contexts, which suggests that consistency/variation of 3 rd person forms impacts the speed and context-(in)dependence of its acquisition and processing. Similar results have been obtained for both nominal and verbal plural markers in different varieties of Spanish. Nominal plural markers are acquired later in Chilean Spanish in which they are optional than in Mexican Spanish, in which they are obligatory (Miller 2019, and Variation results in different degrees of morphological complexity and theories of morphological complexity themselves provide further insights that have implications for acquisition. Many early analyses of the outcomes of language contact including the characterization of 'creole' languages have paid much attention to the reduction of the expressions of morphological features that have led to increased case syncretism and regularization of morphological paradigms (e.g., McWhorter 1998[START_REF] Mcwhorter | Defining Creole[END_REF]. From this 'traditional' morphological perspective, creole languages have been characterized as lacking morphological complexity and richness (McWhorter 1998[START_REF] Mcwhorter | Defining Creole[END_REF], which in turn would increase their degree of learnability [START_REF] Mcwhorter | Defining Creole[END_REF]. However, such assessment of morphological complexity based on syncretism ('complexity of exponence', [START_REF] Anderson | Dimensions of Morphological Complexity[END_REF] or 'enumerative complexity', [START_REF] Ackerman | Morphological organization: the low conditional entropy conjecture[END_REF]) is a unidimensional one that considers relations between cells but fails to consider the complexity within single cells, i.e., the number of forms they contain and their degree of predictability [START_REF] Ackerman | Parts and wholes: Patterns of relatedness in complex morphological systems and why they matter[END_REF][START_REF] Ackerman | Morphological organization: the low conditional entropy conjecture[END_REF]Bonami & Luis 2013). This more recent conceptualization of complexity has been used to argue that language contact has, for example, led to an increase of complexity in nominative case marking across two generations of speakers of Gurindji Kriol (Meakins & Wilmoth 2019).

Extending this approach to language acquisition, the co-existence of the null form V-ø and the V-s in children who speak varieties of English that differ from MAE would result in a more complex cell than that which MAE learners have to acquire (limited to V-s). The presence of two possible expressions in non-MAE would likely hinder their comprehension and production, especially if the expression of a given morpheme is not constrained by linguistic features such as the aspect of the verb (Newkirk-Turner & Green 2016). Similarly, overt, varying and null forms mapping onto the same nominal and verbal number in Dominican and Chilean Spanish take longer to acquire than the consistently overt number markers in Mexican Spanish (e.g. [START_REF] Miller | Effects of variable input in the acquisition of plural in two dialects of Spanish[END_REF], 2012;Miller 2013;[START_REF] Poline | Effects of variation and methodology in the acquisition of Subject-Verb agreement by Dominican Spanish-speaking preschoolers[END_REF]. In contrast, although CHFrench singular and plural subject clitics are realized differently when they precede vowel-initial verbs, auxiliaries or object clitics, the expression of the cell in the CHFrench paradigm is systematically constrained by the phonological environment. The process of liaison is obligatory for subject clitics preceding vowel-initial auxiliaries, verbs, or object clitics, resulting in variation across forms that is predictable.

Possible implications for the acquisition of HC

Both li and yo vary with respect to the degree of complexity of their paradigm cells. In HC, singular subject pronoun li is more complex than plural yo in that it gives rise to three different forms (full form, proclitic and enclitic) which, in addition, are constrained by three aspects of the phonological context. These include presence or absence of vowels in the coda of the preceding word and in the onset of the following word. In contrast, yo gives rise to two forms (full form and proclitic) that depend on whether the following word starts with a vowel. If degree of complexity of the paradigm cells has an impact on the course of acquisition, 3 rd person singular subject pronoun l(i) should be acquired later than plural y(o).

From a cross-linguistic perspective, the variability of li and yo differs from that of the non-MAE and Spanish number markers mentioned above. The latter involve the selection between two forms overt or nullfor the 3 rd person singular marker in non-MAE and for nominal plural in Dominican and Chilean Spanish. In contrast, the HC pronominal variation in li and yo involves the selection of different phonological forms that are constrained by the phonological environments in which they occur, but the forms are not entirely predictable. Three dimensions are typically held to contribute to a paradigm's degree of complexity: the number of forms in the cell (two for non-MAE, and

Chilean Spanish nominal number markers, and for yo in HC); the number of factors in the linguistic environment that must be taken into account to select the form (at least three aspects of the phonological environment for l(i) and two for y(o)); and the predictability of the form selectionrelatively low for both li and yo given that in contexts in which they can be reduced they do so between 50% and 62% of the time.

The acquisition study presented below was designed to experimentally test these withinlanguage, cross-dialectal and cross-linguistic factors. (2020), we assume that the degree of complexity of creoles cannot be merely related to the apparent complex features of their lexifiers but in examining their own characteristics (e.g., appealing to concepts such as predictability and consistency explored in Sections 2 and 3 above), and that the degree of complexity is likely to impact both acquisition and processing. Also, from a developmental psycholinguistic perspective, it seems circular to determine a-priori that the features that characterize such languages facilitate acquisition given that the nature of facilitating factors

Experimental Study

has not yet been established and their discovery constitutes one of the main objectives of the developmental psycholinguistic enterprise (e.g., [START_REF] Lust | Tracking Universals Requires a Grammatical Mapping Paradigm[END_REF][START_REF] Erickson | Statistical learning of language: Theory, validity ad predictions of a statistical learning account of language acquisition[END_REF].

A third category of studies has emerged more recently: they investigate whether acquisition principles that apply to non-creole languages also characterize the acquisition of creole languages.

This approach is the one adopted by Pratas & Hyams ( 2009 We adopt this third approach in our investigation of the acquisition of subject-verb dependencies in HC, a language that has been the focus of very few acquisition studies, despite the fact that it is the creole language with the highest number of speakers (Barrière & Monérau-Merry 2012). It is the native language of all Haitians raised in Haiti and it is spoken by a substantial number 

Method

Participants

Twenty monolingual HC native speakers (18 girls), between the ages of 2;5 and 5;10 and enrolled at the Fansbeda Académie preschool located in Port-au-Prince, participated in the study.

The sex imbalance reflects the preschool population during the recruitment period. Similarly, the age range was relatively wide and included two children before the ages of 2;6; all the other children were between 3;5 and 5;9, one to three months apart from one another. This age range 2;6-5;9 was selected based on the findings that emerge from acquisition studies on different languages (Tables 1.1), however we recognize that it would have been optimal to also recruit children between 2;6 and 3;5 in order to obtain a more comprehensive developmental picture. The fact that the older participants were close to six years is not surprising: this is the age at which primary school starts in Haiti. In contrast to higher levels of education, preschool is not regulated by the Ministry of Education in Haiti, so not all parents send their children to preschool. Many preschools consist of relatively small structures with classes including many different ages and the Fonsbeda Académie is no exception.

Although the participants were not administered formal assessments, they were considered 

Experimental Procedures

The data collected for this project are part of a broader cross-linguistic study on the acquisition of subject-verb dependencies by monolingual and bilingual children. The protocol included a videoelicitation task and a video-matching comprehension task. The order of tasks was counter-balanced across the participants. More information on the motivation behind the selection of the verbs is given in the section describing the audio/verbal stimuli in the comprehension task below.

The boys in the videos were chosen to reflect the ethnicity of the majority of Haitian people. In each of the videos two boys appear, and for the singular action, one of the boys performs the action while the other stands still, and for the plural form both boys perform the action together. For the videos depicting transitive verbs, different unfamiliar objects were used in both the singular and the plural videos, similarly to Legendre et al. (2010b) for the same two reasons: to avoid an effect of (un)familiarity between specific verbs and nouns used in the object DPs [START_REF] Valian | Direct object predictability: effects on young children's imitation of sentences[END_REF] and to avoid a collective interpretation of both screens together and ensure that the singular and plural versions were distinct but that the object could not facilitate the selection of the mapping between the singular and plural subject pronouns and the scene enacted in the video [START_REF] Kouider | Acquisition of English Number Marking: The Singular-Plural Distinction[END_REF]. Each video lasted six seconds.

[INSERT FIGURE 1]

Procedure

This task was developed for the purpose of this study and its objective was to elicit the production of 3 rd person singular and plural subject pronouns, in a context that would enable us to determine whether li-SG and yo-PL are mapped onto the appropriate number of instigators in the event or state described by the verbs depicted in the videos. At the beginning of the testing session, the experimenter (a native speaker of HC) explained to the child that they were about to see some to other languages, using still pictures), the order of the visual stimuli used to elicit specific verbs was the same across participants, with the singular and plural videos alternating on the left and right sides of the screen. While administering the task, the experimenter was sitting next to the child and the videos were displayed on a thirteen inch wide and nine inch high Asus laptop.

Task 2: Video Comprehension Video Stimuli

The visual stimuli were the same as those used for the video elicitation task and described above.

Verbal/Audio Stimuli

Given that the objective of the present study was to evaluate the potential contributions of the morpho-phonological characteristics of HC subject pronouns in the acquisition process, five distinct conditions were tested (see Table 8). Three involved testing comprehension of the same vowel-initial verbs in different contexts. The first one used the full forms of li and yo occurring with vowelinitial verbs (C1 in Table 8), while the second one used the reduced forms of li as /l-/ and yo as /j/, a condition involving proclitics and fostering resyllabification (C2). The third condition used the enclitic /-l/ that follows the very common conjunction e 'and' (C3). In this condition, the enclitic /-l/ indicating singular is contrasted with full yo, as yo cannot be reduced and attached to a preceding vowel-final word in the standard Port-au-Prince variety.

The last two conditions tested comprehension of the same consonant-initial verbs either in a context of full pronouns (C4) or of the enclitic /-l/ (again in contrast with full pronoun yo, for the same reason as above) (C5).

[ INSERT TABLE 8] Given the small number of verbs that start with vowels in HC, especially when taking into account those that are likely to be familiar to young children [START_REF] Barrière | Developing and Piloting the first language assessment tool for Haitian-Creole speaking toddlers[END_REF] 

Procedure

Each child was tested individually in a quiet space in their preschool. Children were seated in front of an Asus laptop displaying the visual stimuli. The experimenter was seated behind the child and next to the laptop. First, the child was told that some images would appear on the screen and that they would be asked to touch one of the images. Each child was tested in the five different experimental conditions described above.

Each session began with four training trials, consisting of two images of familiar objects (a house, a car, a cat, a dog, a book, a fork, an apple and a leaf) presented in silence on each side of the screen separately, followed by their simultaneous presentation on both sides. After 12 seconds of visual presentation, the live experimenter said, for example: Eske ou we kay la? Montre'm kibo ou we kay la? Touche kibo ou we kay la? 'Do you see the house? Point where the house is, where is the house?' The child had to select one picture by pointing or touching the picture on the left or the right side of the screen.

After four training trials, a 3-second-long video of two boys waving was presented (the same boys that appear in the test videos) while the experimenter said: Kounye a, ou pral gade kèk videyo ak de ti gason k'ap jwe. Gade timoun yo ! "Now you will see videos of boy(s) who are playing.

Watch the children!" The test phase consisted of eight trials. Each trial started with one video presented in silence twice on the left side of the screen. After the first video disappeared, a second video appeared in silence on the right side of the screen; it was played twice and then disappeared.

Both videos depicted the same action, with one video representing the 'singular' form of the action and the other representing the 'plural' form (see Fig. 1). Then, both videos (plural and singular)

were displayed simultaneously while the live experimenter said, for example: Montre'm kibo li souri? Touche kibo li souri? 'Show me where he smiles, point to where he smiles'. In both the training and experimental phases, the color of the screen background changed to green after the child selected the image, regardless of the accuracy of their response. At the end of each test trial, the same eye-catching video used after the training trials (see above) was displayed on the side which played the matching video to keep the children interested in the task, following [START_REF] Kouider | Acquisition of English Number Marking: The Singular-Plural Distinction[END_REF], Legendre et al. (2010b) and [START_REF] Barrière | The comprehension of 3 rd Person Singular -s by NYC English-speaking Preschoolers[END_REF].

For half of the test trials, the verbal stimulus, produced by the live experimenter, corresponded to the singular video, while it corresponded to the plural video for the other half of the trials. The side on which the matching video was presented was counterbalanced within participants (hence for the singular trials, two out of four correct responses were on the left side, the other two being on the right side; same for plural trials). Each condition included four verbs used with singular pronouns and four verbs used with plural pronouns. Within each condition, the singular and plural versions of the same verbs alternated across participants and the order of the stimuli was randomized across participants.

Analyses and Results

Transcription, Analyses and Results of the Video-Elicitation task

All samples were transcribed by the second author. The same transcription conventions as for the adult corpus described above were used. They were checked by two other native speakers of HC, including the fifth author of this article. Apart from orthographic errors in fewer than ten utterances, the transcribers agreed on all but one utterance that was discussed and corrected once an agreement was reached.

Analyses of the CHAT transcriptions were conducted using CLAN [START_REF] Joseph | Developing a Tagger adapted to the study of Haitian Child Language[END_REF][START_REF] Macwhinney | The CHILDES Project: Tools for analyzing talk[END_REF]. Table 9 presents quantitative analyses conducted with the basic functions of CLAN including lexical density and Type-Token ratio (TTR) with FREQ. Much variability was observed with respect to the number of utterances produced by individual children, ranging between 4 and 50 utterances, with 16 children producing samples of more than 20 utterances. Given this characteristic of our production data combined with the fact the percentage of verbs produced constitutes a standard measure in language acquisition and, more importantly, that the construction targeted in the present study involves the use of verbs, percentages of utterances that contain verbs (tokens) in each sample and percentages of verbs out of total number of words in each sample were also calculated (see Joseph, 2017 for details). No significant correlation (Pearson correlation) was observed between the age (in months) and percentage of utterances that contain verbs (r(20)= 0.37, p = .11). In contrast, a significant positive correlation (Pearson correlation) was observed between the age (in months) and percentage of verbs out of total number of words (r(20)= 0.67, p = .001).

[

INSERT TABLE 9]

The next step involves analyzing the distribution of the different forms of the 3 rd person subject pronouns (full and reduced) and whether participants' productions of li were systematically associated with the singular and yo with the plural. All instances of li realized as full pronouns, proclitics /l-/ and enclitics /-l/ were identified. If a child hesitated and repeated the pronoun more than once with the same verb or the same combination of Tense-Mood-Aspect marker and verb in the same utterance, it was only counted once. The same principles were applied for full yo and its proclitic /j-/counterpart. The results are presented in Table 10. As expected, the samples that do not include verbs (HA19, HA20, HA17, HA10, Ha7) do not contain any subject pronoun. Other participants vary in the numbers of subject pronouns they produced, for different reasons. The instructions that were used to elicit the utterances were meant to avoid modeling and thereby priming of the production of specific subject pronouns. A weakness in that elicitation strategy is that it gave the participants the opportunity to produce different types of utterances including nontarget/non-adult-like subject-less utterances and adult-like/target-like subject DPs, including nouns, quantifiers, or subject pronouns. So, while participants HA19, HA20, HA17 and HA10 produced short utterances made up of mostly nouns and greetings that do not function as subjects in adult utterances, HA8 produced all verbs (that make up 42% of the words they used) with subjects, including 34 with the quantifier youn (see example ( 9)) and only one with the reduced form of yo The fact that children's production of subject DPs did not systematically involve the use of subject pronouns may explain why no correlation was identified between the participants' age in months and the number of singular (r(19)= 0.19, p = .425) and plural ( r(19)= 0.24, p= .309) subject pronouns they produced. Occurrences of the 3 rd person pronouns were identified in fifteen of the samples, with twelve children producing both the singular and the plural, two producing only the singular (HA15, HA5) and one only the plural (HA8). All subject pronouns were produced in the context of utterances that were either made up of single verbs or of combinations of the Tense-Mood-Aspect markers ap or pral followed by a verb. Hence, based on the results of the data analyses presented in Table 10, HC-speaking preschoolers produce both singular and plural 3 rd person subject pronouns around the time they reach 3;6. For the singular, eight participants produced both full pronouns li and the proclitic /l-/, three only produced full forms and another three only produced the reduced form. In contrast, only two participants produced the enclitic /-l/ and both of them also produced full li and proclitic /l-/. For the plural, eight participants produced both full pronouns yo and the proclitic /j-/, two only produced the full forms and another three only produced the proclitic. In summary, it appears that both full forms and proclitics emerge at the same time in production., As for enclitics, they either emerge later since they are only produced by two children-aged 3;6;11 and 4;4;6, or there are too few relevant contexts to draw a conclusion at this time.

(
More importantly, the phonological contexts in which the reduced forms were produced reflect the constraints applied by adult HC speakers that were identified in Part 2 (corpus analyses). The examples below illustrate the use of full li with consonant-initial verbs (example ( 11)) and vowelinitial verbs (example ( 12)).

(11) li chita (HA3)

he sit(s) (12) li ouvri'l (HA3) he open(s) it
Like in the adult corpus, instances of pro-clitic /l-/ were only found when it preceded a vowel-initial verb (example ( 13)) or a vowel-initial TMA marker (example 14).

(13) l'ale ankò (HA16) he go(es) again.

(14) l'ap souri (HA3) he ap-TMA smile(s)

he is smiling Occurrences of the enclitic /-l/ followed vowel-final words (example ( 15)). Occurrences of full yo were found before consonant-initial verbs (example ( 16)) and vowel-initial verbs (example ( 17)).

Instances of proclitic /j-/ were identified before vowel-initial verbs (18) or vowel-initial TMA markers ( 19). With respect to the mapping between li/l-/-l versus yo/y-and singular versus plural 3 rd person subject pronouns, two mapping scores were calculated. After the transcriptions were completed and double-checked, the second author/experimenter re-listened to each utterance produced by the child and placed it in the context of the video the child was watching when they produced the utterances containing subject pronouns. The singular mapping score was calculated based on the percentages of time the child was producing li/l-/-l referring to a single boy in the singular video. The plural mapping score considered the proportion of times yo/y was used in order to refer to the two boys exhibiting the same state or performing the same action in the plural video. It is important to note that from a semantic perspective, the depictions of two boys involved in the same state or event can be described by making reference to both boys or focusing only on one. Hence using li/l-/-l to describe a plural video does not necessarily qualify as an error per se. However, the fact that there is an age effect in the mapping scores (see below) indicates that this factor is likely to have played a minimal role in the results.

This task enabled us to determine the mapping between the use of a specific pronoun and the number of instigators referred to by the children in the visual display in a more systematic and reliable way than in spontaneous speech production data. Indeed, most analyses of spontaneous language samples (mentioned in Table 1) have not systematically considered the context in which the children produce singular and plural pronouns or agreement marker. Hence the consistency of the relation between the actual number of referents mentioned by the child and the linguistic forms they use in order to refer to them could not be fully examined.

The results reveal that very few children systematically mapped li/l-/-l to singular and yo/y-to plural 100% of the time: only the oldest child (69 months, or 5 years and 9 months) did so for both singular and plural subject pronouns. Two sets of quantitative analyses revealed that semantic representations of the number assigned to l(i) and y(o) are still developing in this age range. First, a 2-way ANOVA with age as a between participant factor (younger N=10 versus older N=10, median split, cut-off age: 52 months, or 4 years and 4 months) and number as a within participants factor (singular versus plural) was conducted for the production mapping scores as a dependent variable. The ANOVA revealed a marginal effect for age at α =.10 (F(1,18) = 3.065; p = .089), no significant effects by number (F(1,18) = .06; p = .808) effects, nor a significant age x number interaction (F(1,18) = .258, p = .615). However, given trends observed in Figure 2, we conducted planned comparisons evaluating the effect of age separately for singular and plural. They revealed no significant difference between age groups in singular mapping scores (younger, M = 32.0, SD = 36.53; older, M = 45.7, SD = 29.63; F(1,18) = .848, p = .369. Neither was there a significant difference between age groups in plural mapping scores (younger, M = 29.1, SD = 34.81; older, M = 54.0, SD = 37.9; F(1,18) = 2.34, p = .143), suggesting no significant difference in numberappropriate production of 3 rd person subject pronouns between the younger and the older participants. Figure 2 shows the difference in age groups in singular and plural production mapping scores.

[ INSERT FIGURE 2] Second, correlation analyses were computed. Participants' age (in months) correlated with the proportions of the time they use l(i) to refer to the singular (r(18)= 0.50, p = .025 and y(o) to refer to the plural (r(18)= 0.54, p = .015). The relationship between the singular and plural mapping scores was also examined, and the correlation (r(18) = 0.36, p = .12) failed to reach significance.

These correlation results combined with marginal difference between the youngest and oldest age group suggest that the uses of li to refer to singular and yo to refer to a plural subject develop between 29 months and 69 months but not at the same speed.

To summarize, HC-speaking children start producing both full and reduced forms of the 3 rd person singular and plural subject pronouns around 3.5 years of age, and the distribution of their full and reduced forms reflects adult morpho-phonological principles. This relatively early mastery of morpho-phonological constraints, contrasts with their non-target like assignment of number to singular l(i) and plural y(o) in production, which develops until they reach five years and nine months. It therefore seems particularly relevant to explore the meaning that the same children assign to these pronouns in the context of an experimental comprehension task using the same visual stimuli.

Analyses and results of the Video Comprehension Task Accuracy analyses

Out of 20 children, one -HAC3-was not administered all the conditions since they were distracted and fidgety. Their performance in the conditions they were administered revealed a clear (100%) left side bias. For these two reasons, all the analyses reported below do not include the performance of this participant.

The results of the comprehension experiment were examined in several ways. We again split the participants into a younger and older age group, using the same median split as for the production analyses, which resulted in a younger group of 10 children and an older group of 9 children. The statistical analyses were conducted for accuracy (e.g., Legendre et al., 2010b) and sensitivity scores (e.g., [START_REF] Johnson | Agreement without understanding? The case of third person singular /s[END_REF], presented separately below.

[ INSERT FIGURE 3] Accuracy was calculated considering the correct number of responses over the total number of responses for singular and plural number separately. To examine whether the overall accuracy (all five conditions collapsed) was affected by age and number, a 2-way analysis of variance (ANOVA)

was conducted with age as between participant factor (younger versus older) and number as within participant factor (singular versus plural; see Figure 3). There was a significant effect of number (F(1, 34) = 4.747, p = .036) with plural number mean accuracy at .553 and singular mean accuracy at .457. There was no effect of age (F(1, 34) = 2.944, p = .157) with older mean accuracy at .537 and younger mean accuracy at .473 suggesting that the older group performed somewhat better than younger participants. The interaction of age and number was not significant (F(1, 34) = .121, p = .730). This model exhibited an adjusted R 2 of .169 indicating that 16.9% of the variability in collapsed accuracy is explained by this model.

Additional analyses were conducted to explore comprehension effects in the different conditions, and explore two factors that might impact performance: the type of onset of the verb (consonant versus vowel), and whether it is transitive or intransitive.

[ INSERT FIGURE 4] No effect of condition was observed for accuracy scores when adding this factor to the previous ANOVA (possibly due to variability inherent in developmental studies, requiring larger samples).

Since the objective of the study was to examine whether and to what extent different conditions involving full and reduced pronouns facilitated or hindered children's comprehension, accuracy was tested against chance (chance being 50%-given binary experimental conditions) for all conditions (See Figure 4). Plural accuracy for condition C5 that includes the conjunction e 'and' combined with full plural pronouns followed by a consonant-initial verb (t(13) = 2.828, p = .007) was the only condition in which performance was statistically significantly above chance.

Second, to investigate whether accuracy is determined by the onset of the verb, we conducted a 2-way ANOVA with onset type (vowel versus consonant) and number (singular versus plural (see Figure 5). In total, for the plural stimuli, there were 44 vowel (M = .506, SD = .068) and 27 consonant (M = .620, SD = .234) onset trials; for the singular stimuli, there were also 44 vowel (M = .500, SD = .087) and 27 consonant (M = .426, SD=.086) onset conditions. There was a significant effect of number, (F(1, 141) = 6.627, p = .012), no effect of onset type, (F(1,141) = 0.269, p = .605), and a significant interaction between number and onset type (F(1,141) = 5.807, p = .017). Adjusted R-Squared indicates a poor model explaining only 4.9% of the variance in verb type and number.

[ INSERT FIGURE 5] Third, the results were also analysed in terms of the verb type (transitive versus intransitive), since the use of pseudo-nouns in the object phrase may have impeded comprehension (based on findings in a Spanish study, Gonzalez-Gomez et al., 2017). A 2-way ANOVA with verb type (intransitive versus transitive) and number (singular versus plural; see Figure 6) revealed an effect of number (F(1, 296) = 5.02, p = .026), no effect of the verb type, (F(1, 296) = 0.14, p = .709), and a significant interaction between number and verb type, (F(1, 296) = 6.83, p = .009). This was due to the fact that, for the intransitive condition, accuracy was significantly higher for plural (M=.59, SD=.32) than singular (M = .42, SD = .30), t(146) = 3.41, p < .001; performance in that intransitive plural condition (involving the full plural pronoun yo) was significantly above chance (t(74) = 2.48, p = .007). In contrast, for the transitive condition, accuracy was not significantly different between plural (M = .51, SD = .29) and singular (M = .42, SD = .32), t(74) = -.27, p = .395. Adjusted R-Squared indicates a poor model explaining only 2.9% of the variance in verb type and number.

[INSERT FIGURE 6]

Sensitivity Analyses

For sensitivity, following [START_REF] Johnson | Agreement without understanding? The case of third person singular /s[END_REF] and Barrière et al. (2016), the ratio of correct responses (hits) over the total of correct responses and false alarms was calculated for each participant for plural and singular number videos separately1 . The sensitivity measure eliminates a potential bias towards a certain type of visual stimuli (e.g., number bias) in an experiment with a binary choice. A two-way ANOVA with age and number failed to reveal any significant effect or interaction (number: F(1, 34) = .004, p = .950; age group: F(1, 34) = 1.405, p = .244; age x number:

F(1, 34) = .032, p = .859). Adjusted R-Squared = .041 indicates a poor model explaining only 4.1% of the variance in verb type and number.

Yet, as in the accuracy analyses, we conducted sensitivity analyses to explore performance in the different conditions. First, performance failed to reach significance in any of the conditions for either singular or plural.

Second, a 2-way ANOVA with onset type (consonant versus vowel) and number (singular versus plural) revealed no effect of number (F(1, 296) = .020 p = .889), no effect of verb type, (F(1, 296) = .901, p = .343), and no significant interaction between number and verb type, (F(1, 296) = .098, p = .754). This was due to the fact that, for the consonant condition, sensitivity was not significantly different for the plural (M = .52, SD = .019) and the singular (M = .53, SD = .013) condition. Also, for the vowel condition, sensitivity was not significantly different between plural (M = .509, SD = .015) and singular (M = .506, SD = .015). Adjusted R-Squared indicates a poor model explaining only 0.2% of the variance in verb type and number.

Third, a 2-way ANOVA with verb type (intransitive versus transitive) and number (singular versus plural) revealed no effect of number (F(1, 296) = .191, p = .664), no effect of the verb type, (F(1, 296) = 1.243, p = .268), and no significant interaction between number and verb type, (F(1, 296) = 1.964, p = .165). This was due to the fact that, for the intransitive condition, sensitivity was not significantly different for plural (M = .52, SD = .029) and singular (M = .54, SD = .03) condition. Also, for the transitive condition, accuracy was not significantly different for plural (M = .53, SD = .04) and singular (M = .49, SD = .12). Adjusted R-Squared indicates a poor model explaining only 0.5% of the variance in verb type and number. Singular sensitivity to intransitive verbs for consonant-initial verbs with full pronoun condition (C4) was significantly above chance (t(21) = 2.28, p = .032).

In summary, between the ages of 2;5 and 4;4, there is no evidence that HC-speaking children assign adult-like meaning to the 3 rd person singular and plural subject pronouns. Older children are better able to do so and the conditions that positively contribute to their adult-like comprehension include full forms of the pronouns, consonant-initial verbs, intransitives and the combination of the conjunction e 'and' and the pronoun. We will consider which of the five factors proposed in the introduction best account for these within-language results in the general discussion, taking intoaccount findings that have emerged from other languages.

Analyses of the Relation between Comprehension and Production Data

The relationship between production mapping scores for singular and plural and comprehension accuracy and sensitivity scores was investigated. Accuracy and sensitivity scores for only best performing conditions with consonant-initial verbs (C4 and C5, see Figure 6) were included in the analyses. For singular accuracy, no significant correlation was identified between the singular mapping production score and singular comprehension accuracy (r(19) = -.012, p = .962). For singular sensitivity, the correlation between singular mapping score and singular comprehension scores did not reach significance (r (19) = 0.149, p = 0.542). For plural accuracy, no significant correlation was identified between the plural mapping production score and plural comprehension accuracy (r(19) = 0.23, p = .353). For plural sensitivity, the correlation between plural mapping score and plural comprehension scores did not reach significance (r(19) = 0.186, p = 0.447).

These resultslack of correlation between mapping score in production and comprehensioncombined with correlations with age for production (mapping score) and comprehension scores (e.g. accuracy for the plural condition) suggest that both comprehension and production of these pronouns become more-adult-like over time, but we found no evidence that they do so in a related way.

General Discussion

The contribution of this study to a better understanding of the status and distribution of HC subject pronouns and of their acquisition are highlighted first. This is followed by a discussion of how our findings relate to results emerging from studies on other languages and how they enable us to disentangle the possible effect (or lack) of the five factors discussed in Section 3. The limitations of this study and possible follow-ups are also mentioned.

Status and Distribution of HC Subject Pronouns in HC Adult Grammar

Part two discussed the syntactic status, phonological realizations, and distribution of HC subject clitics, on the basis of analyses of two spoken corpora of casual speech. The syntactic distribution provided evidence for an argumental, DP-like status of HC subject pronouns, including when they are phonologically reduced, leading to the conclusion that they are phonological rather than syntactic clitics (agreement markers).

The phonological reductions shed light on the complex phonological constraints that may trigger phonological reductions and reflect the principles outlined by Cadely (1993) with respect to the encliticization of /li/ and the procliticization of /jo/ but not the procliticization of /li/: according to [START_REF] Cadely | Elision et Agglutination en Créole Haïtien: Le cas des pronoms Personnels[END_REF] procliticization can occur when /li/ precedes a consonant-initial verb, contra grammaticality judgments from the 2 nd and 5 th authors who are native speakers of HC. No instance of proclitic /l-/ was found before consonant-initial verbs in the two corpora. The phonology of HC subject pronouns involves two processes that distinguish HC from the other languages that have been the focus of acquisition of subject-verb dependencies. First, the process of resyllabification triggered by the reduction of pronouns to a single consonant cliticizing to the preceding or following word is optional and is not systematically used by adults, including in the context of casual speech.

In addition, when reductions occur they give rise to both phonological proclitics and enclitics.

Additionally, enclitics involve elements that are external to the subject-verb dependency and the prosodic units they are associated with. Second, with respect to the various dimensions that enter into the measurement of the complexity of paradigm cells, the singular subject pronoun l(i)'s cell is more complex than plural y(o)'s cell. With respect to the systematicity of the mapping between li and singular and yo and plural, yo was also found to be less frequent but more semantically transparent than li.

Production

The results of the Video Elicitation task collected on 20 native HC-learning children between the ages of 27 months (2;5) and 69 months (5;9) reveal that at least from age 3;5, HC-speaking children use the full and contracted forms of the 3 rd person singular and plural subject pronouns and apply adult-like constraints when they produce the reduced forms. The production of the 3 rd person subject singular and plural involves the alveolar /l-/ and the palatal glide /j-/ that are both acquired by age 3 in HC (Archer et al. 2017). The fact that the earliest productions of the reduced forms of subject pronouns reflect mature morpho-phonological constraints is also not surprising in light of what is known about the early acquisition of resyllabification processes in other languages, such as CHFrench liaison in nominal [START_REF] Buerkin-Pontrelli | Competing Models of Liaison Acquisition: Evidence from Corpus and Experimental Data[END_REF]) and in verbal contexts [START_REF] Dugua | L'acquisition des liaisons après les clitiques préverbaux est-elle spécifique? Apport d'une experimentation à grande échelle[END_REF].

The mastery of morpho-phonological constraints exhibited in our production data stands in contrast with the finding that at the same age, semantic associations of l(i) with singular and y(o)

with plural in this production task are not systematic. It is difficult to compare these results to those obtained on the production of subject-verb dependencies in other languages given that other studies (see Table 1) tend to rely on spontaneous speech production samples that make it difficult to examine the actual mapping between the number marked on pronouns and/or agreement markers and the actual number of the instigator in the event or state. However, our results confirm the view that children's production of specific structures does not systematically imply that they assign adultlike representations to these constructions (e.g., Kenny & Wolfe 1972;[START_REF] Smolík | Comprehension of verb number morphemes in Czech children: Singular and plural show different relations to age and vocabulary[END_REF] and that the mapping between specific forms and number improves with age. The issue of the mapping between number and specific subject pronouns is further discussed below, in light of the comprehension results.

Comprehension

The results of the comprehension task reveal that HC-learning children do not demonstrate any evidence of comprehension of 3 rd person subject singular and plural pronouns until after age 4;4.

The few conditions in which their sensitivity or accuracy is above chance systematically involve full pronouns, combined with other factors such as consonant-initial verbs (Figure 5), presence of a conjunction and/or intransitive verbs (Figure 6). We explore further below the possible factors that may account for this set of results and how they inform the cross-linguistic and within-language hypotheses listed in the introduction.

In our analyses, we could only find some evidence of comprehension with intransitive verbs (plural for accuracy, singular for sensitivity), not transitive ones. In the experimental stimuli, transitive verbs were presented with nonce nouns, for reasons explained above, and for ultimate comparison with results on CHFrench acquisition from Legendre et al. (2010b) and Barrière et al. (2016 a). However, a previous study on Spanish using the same procedures demonstrated evidence of comprehension of the suffixal agreement marker on the same set of verbs when the transitive construction included the real word objeto 'object/thing' as object DP, but not when a nonce noun was used instead (Gonzalez-Gomez et al. 2017). This suggests that the facilitating effect of intransitive verbs in the present study may stem from the fact that they did not involve the use of nonce nouns which appear to increase the processing load and impede the interpretation of the singular versus plural markers in 'older' children (the Mexican Spanish ones, and our HC children), compared to the younger CHFrench ones (2;6), who showed evidence of comprehension.

Additional HC results further highlight the importance of the format of the experiment and the components of the verbal stimuli. While stimuli using the full pronoun yo were presented in four different conditions (C1, C3, C4 and C5, see Table 7), yo was better understood when it was contrasted with the enclitic /l-/ (C5), despite the fact that it was used in the same form and with the same verbs as in C1, in which it was contrasted with the full pronoun li. The only way that the plural construction involving the use of yo in C5 differs from the other conditions that also involve the use of the full plural pronouns is that the subject pronoun was preceded by the conjunction e 'and', which appears to have facilitated the plural interpretation of the stimuli.

On the basis of our results, it is not possible to determine whether the difficulty that HCspeaking children experience with vowel-initial verbs comes from the extremely low frequency of these verbs in HC, both with respect to types and tokens, and/or from resyllabification that both phonological proclitics and enclitics may trigger, and/or from the optionality per se of resyllabification; it could also result from a combination of these factors. For comparison's sake, vowel-initial verbs also exhibit low frequency in CHFrench but the process of resyllabification triggered by liaison is obligatory, and the combinations of 3 rd person singular or plural subject and vowel-initial verbs are understood much earlier-at 30 months of age (2;6) (Legendre et al. 2010b;Barrière et al. 2016). A priori, an obligatory rule is simpler than an optional one (which suggests either a further constraint or randomness). More studies comparing the effect of obligatory versus optional rules are needed to better understand this important distinction for language acquisition. This issue is further discussed in the context of the fifth factor below.

The present HC study is part of a broader cross-linguistic acquisition project that seeks to evaluate a number of factors previously invoked as having a potential effect on the course of morpho-syntactic acquisition. With this cross-linguistic objective in mind, we now turn to the five factors outlined in the introduction from the perspective of the results we obtained on HC. First, the preverbal position of pronouns does not seem to facilitate acquisition, given that in both HC (present study) and Xhosa [START_REF] Gxilishe | Children's insensitivity to information from the target of agreement: the case of Xhosa[END_REF] where person and number are marked preverbally, such marking is not understood earlier than suffixal agreement in Greek [START_REF] Kenanidis | Cue reliability, salience and early comprehension of agreement : evidence from Greek[END_REF], Mexican Spanish (Gonzalez-Gomez et al. 2017;[START_REF] Hsin | Converging Evidence of Underlying Competence: Comprehension and Production in the Acquisition of Spanish Subject-Verb Agreement[END_REF] and English (Barrière et al. 2019), for which evidence of comprehension is obtained before age 4. If the preverbal position is moderated by the adjacency between the number marker and the verb, it may explain why HC learning children take longer to acquire number marking on subject-verb dependencies than CHFrench-speaking children: although the stimuli in our comprehension task involved dependencies between adjacent elements, HC allows for a broader range of lexical and functional categories to occur between subject pronouns and verbs than CHFrench does between the subject clitic and the verb. Another dimension of the distance between the number marker and the verb that may impact acquisition pertains to the fact that in HC in general, and also in our experimental stimuli, the enclitic /-l/ was more distant from the verb in that it encliticized to the conjunction at the beginning of the sentence and therefore formed a prosodic unit with that conjunction rather than with the following verb with which it entertains a syntactic dependency. The enclitic /-l/ was produced by few children, who were also found to produce other forms of the 3 rd person SG pronoun li. Moreover, it was not understood by the children in any of the conditions in which it appears (C3, following the conjunction e 'and' and preceding a verb that starts with a vowel and C5, following the same conjunction and preceding a verb that start with a consonant; see Figure 5 for accuracy and summary of sensitivity analyses). This suggests that distance measured not only with respect to number of syllables (Santelman & Jusczyk 1998), but also in relation to prosodic units, may hinder comprehension. Future studies could further explore this issue.

Second factor: Syntactic Status

The syntactic status of HC subject pronouns as phonologically reduced argumental DPs distinguishes them syntactically from CHFrench subject clitics analyzed as agreement markers [START_REF] Culbertson | Convergent evidence for categorial change in French: from subject clitic to agreement marker[END_REF]Legendre et al. 2010a, for CHFrench andDéprez 1994 for HC). In CHFrench, strong pronouns are not tied to finiteness as systematically as syntactic clitics in the early stages of grammatical development. In English, which only has strong/argumental subject pronouns, the assignment of the relevant number feature to these strong pronouns does not emerge until age 4 [START_REF] Scholes | Developmental Comprehension of Third Person Personal Pronouns in English[END_REF]. Syntactic clitics are found to occupy a different place in the hierarchical structure of sentences making them closer to agreement markers than to independent lexical subjects. Part two (corpus analyses) demonstrated that despite their phonological reductions, HC subject pronouns are not syntactic clitics: they behave like full pronouns. If syntactic cliticization has a facilitating effect on acquisition, it is not surprising that HC subject pronouns are acquired later than CHFrench subject clitics and around the same age as English subject pronouns.

Third factor: Resyllabification

The resyllabification process associated with (optional) elision in HC does not seem to constitute a facilitating factor. The few syntactic contexts in which some evidence of comprehension was found (i.e., accuracy above chance for the full plural pronoun yo that follows the conjunction e 'and' and precedes transitive verbs, as well as sensitivity above chance when the full singular pronoun li precedes a consonant-initial intransitive verb) involve full but not reduced pronouns, combined with other facilitating factors. So no facilitating effect of the phonological reduction and the resyllabification that it entails was found. Therefore, resyllabification may be a facilitating factor only when reductions are systematic and/or if the subject clitic exhibits high semantic transparency, like in CHFrench. Another possibility that requires further exploration pertains to the frequency of (optional) resyllabification. Indeed, the adult corpus analyses showed that for 3 rd person pronouns, contexts in which reduction can occur did not often trigger resyllabification. Future studies on the acquisition of HC could explore this issue in at least two different ways. 

Fourth factor: Semantic transparency and frequency

As mentioned in the discussion of the results of Study 1, the quantitative analyses of semantic transparency and frequency of li and yo have revealed an interesting difference: while l(i) exhibits higher frequency, it is less systematically associated with singular than y(o) with plural, hence it has lower semantic transparency.

First, the accuracy results do not clearly point to a bias towards the plural since accuracy above chance for the HC 3 rd person plural pronouns was obtained only when other facilitating factors were present. These facilitating factors included the full realization of the pronoun, the presence of the conjunction e 'and' and verbs that are intransitive and/or start with consonants (Figures 5 and6).

So the semantic transparency of yo does not seem to facilitate children's comprehension. From a cross-linguistic perspective semantic transparency does not explain either why yo is acquired later than the plural subject clitic ils in CHFrench, that also exhibits high semantic transparency and in which evidence of comprehension is found in 2;6 year-old children (Barrière et al. 2016 a).

With respect to the 3 rd person singular pronoun li, sensitivity results provide evidence of comprehension only when the condition tested involves facilitating factors such as full expression of the pronoun and use of consonant-initial intransitive verb (Figures 6 and7); it is therefore not clear that the higher cue availability (frequency) of li itself contributes to comprehension. Finally, despite the fact that enclitic /-l/ is almost as transparent as full subject /li/ and three times more transparent than proclitic /l-/, it is not understood earlier.

These two sets of results on the limited contexts in which yo and li are understood by young children do not enable us to disentangle the respective effects of semantic transparency and frequency. These results also suggest that other factors such as the argumental status of subject pronouns and the optional reductions that trigger resyllabification mentioned above are likely to play a role in the acquisition of HC subject pronouns, as well as the complexity of the paradigm cell-a final factor that is discussed below.

Fifth factor: Variation in the Expression of Number Marking and Complexity of the

Paradigm Cells

The fifth factor that has the potential of explaining various aspects of our results is the degree of complexity of the paradigm cells. In particular, the cell of l(i) contains more forms (both the enclitic /-l/ and the proclitic /l-/ in addition to the full form /li/) than that of yo (that manifests itself either as a full pronoun /jo/ or a proclitic /j-/ in a very limited set of contexts sometimes when it precedes a consonant-initial word). As a result, the selection of the form of /li/ involves the consideration of more factors in its phonological environment -both elements that precede and follow it whereas for yo only elements that follow matter to its realization. Although 3 rd person singular li is more frequent that yo, its realization is less predictable when one considers the number of factors involved in its realization. Yet, both are unpredictable in the sense that even in contexts when they can be reduced, the contracted forms are used in 50% to 80% of the time (Tables 4, 5 and6).

It is also interesting to note than enclitics seem to emerge later in production than full forms and proclitics. The processing (retrieval in production and understanding in comprehension) of enclitic /-l/ is a complex operation: while it involves the relatively simple consideration of whether the preceding word coda is a vowel, it is not restricted to the syntactic domain of the dependencyenclitic /-l/ agglutinates to any element that precedes the utterance in which the verb with which li entertains a relation of syntactic dependency occurs. From a comprehension perspective, both proclitic and enclitic processes involving /li/ in the input give rise to ambiguous utterances, as mentioned by Cadely (1995, 12). The examples below are adapted from Cadely (1995, 12): the /l/ can either constitute the subject of the second clause (20b) or object of the first clause (20c).

(20.a) Jak di l achte liv la (20.b) Jaki says/tells (that) hei/j buys/has bought the book (20.c) Jaki tells himj to buy the book Although the experimental stimuli to which our participants were exposed to in the video matching comprehension task do not contain ambiguous examples exhibiting the structure of example (20), children are likely to be exposed to such constructions. When they are, their interpretation involves assigning the grammatical functions subject versus object to the pronoun in order to identify with which verbs it entertains the relevant syntactic dependency. This process may delay acquisition. Based on what is known about the sensitivity to prosodic cues by infants and toddlers in the acquisition of morphosyntax (e.g., [START_REF] Nazzi | Sixmonth-olds' detection of clauses in continuous speech: Effects of prosodic well-formedness[END_REF][START_REF] Soderstrom | The Prosodic bootstrapping of phrases: Evidence from prelinguistic infants[END_REF]) and the fact that phonological encliticization involves elements beyond syntactic dependencies, it seems that tracking this form constitutes a processing challenge that adds to the complexity of the paradigm cell of li. The combination of factors that characterize the complexity of the paradigm cell may help explain why few enclitics are found in the speech production samples and why the only form of li that seems to be comprehended in a few syntactic contexts involves its full realization, and neither the enclitic (that exhibits higher semantic transparency, Table 7) nor the proclitic (that exhibits lower semantic transparency, Table 7).

It To the best of our knowledge, only two other studies have compared elicited production and experimental comprehension results of subject-verb dependencies in similar constructions. They both involve sentence completion tasks that foster the use of the verbal suffix and model the syntactic structure with the relevant verb to foster the use of the number marker; both document convergence between comprehension and production [START_REF] Barrière | The comprehension of 3 rd Person Singular -s by NYC English-speaking Preschoolers[END_REF][START_REF] Hsin | Converging Evidence of Underlying Competence: Comprehension and Production in the Acquisition of Spanish Subject-Verb Agreement[END_REF]. It is unclear at this point whether the differences between the results of these studies and the present study come from the format of the elicitation task: in our study the children were not exposed to the relevant verb, and the subject pronoun + verb constructions were not modeled.

Most acquisition studies do not combine detailed qualitative and quantitative analyses of corpora that enable the examination of the constructions tested in experimental protocols. Often important information relevant to one or more of the factors investigated here is lacking for other languages and makes it difficult to assess the potential role of the different factors crosslinguistically, using our multidimensional methodology.

Overall, our appeal to the concept of paradigm cell complexity to account for the findings that emerged from this study possibly for cross-dialectal acquisition findings in Spanish and English agreement markers) raises an interesting issue regarding the nature of complexity in natural languages and its role in the acquisition process-an issue that has been discussed in the development and testing of computational models of acquisition (e.g., [START_REF] Erickson | Statistical learning of language: Theory, validity ad predictions of a statistical learning account of language acquisition[END_REF]. Variability in input in the expression of number in non-MAE, Spanish, and HC raises the issue of how the coexistence of different forms has to be distinguished from the presence of noise in the input. This is especially relevant when considering that speech perception studies have demonstrated that infants exposed to an artificial language rely on predictability of adjacent elements when extracting syllables [START_REF] Aslin | Computation of conditional probability statistics by 8-month-old infants[END_REF]. A recent artificial language study revealed a facilitating effect of affix type frequency, a slow emergence of the consideration of phonological constraints, and worse performance on phonologically unpredictable than predictable forms (Nevat, Ullman, Eviatar & Bitan 2018). Our study extends the examination of the role of such (un)predictability to the L1 acquisition of a natural language by focusing on variable HC pronominal forms that exhibit a high degree of unpredictability within a single variety.

Comprehension and Production

The present study is one of the few that examines both comprehension and production of subjectverb dependencies by the same participants (see also [START_REF] Miller | Not all children agree: Acquisition of agreement when the input is variable[END_REF][START_REF] Verhagen | Asymmetries in the acquisition of subject-verb agreement in Dutch: Evidence from comprehension and production[END_REF][START_REF] Barrière | The comprehension of 3 rd Person Singular -s by NYC English-speaking Preschoolers[END_REF][START_REF] Hsin | Converging Evidence of Underlying Competence: Comprehension and Production in the Acquisition of Spanish Subject-Verb Agreement[END_REF]. To the best of our knowledge, it is the first one that combines Video Elicitation and Video Comprehension tasks and enables us to investigate the comprehension and production of the same 3 rd person subject singular versus plural pronouns in the context of the same animated visual stimuli. Our combined results do not go against a possible gap between comprehension and production that has been documented for different other languages (e.g., English, German, Spanish and Xhosa), but it provides us with unique insights into those aspects of expressive language skills that are adult-like versus those that are protracted or emerge at the same time as comprehension. More specifically, the full and reduced forms of HC 3 rd person subject pronouns reflect the adult morpho-phonological constraints before they are systematically mapped onto their corresponding number, both in comprehension and production, bringing support to the view that 'meaning is hard but form is easy' (Naigles 2002, 157).

Limitations

Both the corpus study and the acquisition study exhibit limitations. A larger corpus of spontaneous speech with more occurrences of pronouns would enable us to further explore whether the pragmatic context impacts the realization of full versus reduced forms of subject pronouns:

contra [START_REF] Cadely | Elision et Agglutination en Créole Haïtien: Le cas des pronoms Personnels[END_REF], [START_REF] Hilton | Pronominal Clitics in Haitian Creole: Phonological or Syntactic?[END_REF] claims that it does for object clitics. Both authors rely exclusively on grammaticality judgments, so it would be interesting to determine whether full forms of subject pronouns are more likely to occur in the context of new information and reduced forms for old information, for instance. With respect to acquisition, it would have been best to have the children pass developmental screenings like participants in many studies in the languages listed in Table 1, to ensure that none of them had cognitive, hearing or vision issues. Unfortunately, this was not possible for two distinct reasons: to the best of our knowledge no developmental screening has been adapted to Haitian preschoolers and there is a dearth of personnel qualified to conduct developmental screening and cognitive evaluations. It would also have been best to recruit a higher number of participants with more distinct age groups and for both sexes to be equally represented.

Given the results on Mexican Spanish (Gonzalez Gomez et al. 2017), it would have been better to test transitive verbs with a generic noun such as "the object", rather than pseudo-nouns. However, the fact that HC-speaking children's age of acquisition of number marking in subject verbdependencies did not drastically differ from those reported in other languages suggests that these limitations are unlikely to have had a major impact on our results. The same applies to the cultural adequacy of the experimental paradigm. Compared to children tested in other contexts, the HCspeaking children who participated in our study are much less exposed to animated videos than their age peers in the Western Countries in which most of the studies listed in Table 1.1 took place.

However, the facts that a) we did not have more instances of biases toward one side or plural or singular videos than in other populations tested with the same video-comprehension paradigms and b) positive correlations between age and percentages of verbs produced, comprehension and production results suggest it is unlikely that the performance of the children was negatively impacted by the experimental paradigm.

Follow-ups

At least two different follow-ups would help further address issues raised in the present study. First, a parallel study in Cap Haitian would enable us to establish the status and distribution of subject pronouns in Cap Haitian Creole and the effects of their features that differ from Standard Port-au-Prince HC (e.g., broader range of reduction, use of vowels rather than consonant in the reduction process), examining the distribution of full and reduced forms in more details than [START_REF] Valdman | On the influence of the standard norm of Haitian Creole on the Cap Haïtien dialect: evidence from sociolinguistic variation in the thirsd person singular pronoun[END_REF], with the aim of determining the frequency of the contractions as well their status with respect to frequency, semantic transparency and predictability. Second, from a theoretical perspective, it would be useful to further examine effects of paradigm cell complexity on the acquisition in different languages.

Contribution

Despite its limitations, the present multidimensional study on the acquisition of dependencies involving subject pronouns in HC suggests that a number of factors impact the acquisition of number marking involved in subject-verb dependencies. Longer distance measured prosodically, higher degree of paradigm cell complexity, and argumental status of subject pronouns seem to impede acquisition, while the roles of semantic transparency and frequency are still unclear.

Moreover, cross-linguistic comparisons suggest that the agreement marker status of number marking and obligatoriness of phonological processes seem to facilitate acquisition. Finally, although the present study does not directly address the issue of learnability of syncretic morphemes, it provides some indirect evidence against the assertion that syncretism has a facilitating effect in acquisitiona statement that is often made with respect to creole languages (e.g., McWhorter 2005): the HC 3 rd person subject pronouns that exhibit syncretism with object pronouns and post nominal possessive determiners are not acquired earlier than their English counterparts that do not exhibit such syncretism (e.g. he-SUBJ vs him-OBJ; she-SUBJ vs her-OBJ; they-SUBJ vs them-OBJ). Finally, when the nature of complexity and its role in facilitating or hindering acquisition has been examined in language acquisition in general and more specifically in inflectional morphology including the expression of number marking, the focus has been on the facilitating role of morphological richness (e.g., [START_REF] Phillips | Syntax age two: cross-linguistic differences[END_REF][START_REF] Xanthos | On the role of morphological richness in the early development of noun and verb inflection[END_REF] in reference to the size of morphological paradigms. The results of the present study suggest that the structure of paradigm cell constitutes another dimension of language complexity that may hinder the interpretation of grammatical features and that the role of this factor must be considered in acquisition. Our findings also emphasize the importance of examining different aspects of language complexity, including in creole languages [START_REF] Henri | Derivation and the morphological complexity of three French-based creoles[END_REF], and their actual impact on language acquisition. 

  references cited therein). Verbal plural markers are understood earlier and in more syntactic contexts in Mexican Spanish in which they are obligatory and always expressed with the same phonological forms(Gonzalez-Gomez et al. 2017;[START_REF] Hsin | Converging Evidence of Underlying Competence: Comprehension and Production in the Acquisition of Spanish Subject-Verb Agreement[END_REF]) than in Dominican Spanish in which they are optional and the overt forms exhibit different phonological forms[START_REF] Poline | Effects of variation and methodology in the acquisition of Subject-Verb agreement by Dominican Spanish-speaking preschoolers[END_REF]).

  : Acquisition of HC 3 rd Person Singular and Plural Subject-Verb Dependencies 4.1 Introduction A paradox characterizes the linguistic literature on creole languages. On the one hand, linguistic analyses that contrast them with non-creole natural languages (e.g., Bickerton 1984; McWhorter 2005) emphasize their higher degree of learnability than other natural languages. At the same time, very few empirical studies have documented the acquisition of creole languages. Those that do fall into three categories.The first category seeks to provide evidence in favor of specific hypotheses with respect to distinctive characteristics of creoles, such as the study of Adone (1994) on the acquisition of Mauritius Creole, which tests Bickerton's Aspect First hypothesis. The second category reflects a negative view of the bilingual learning experiences of creole speakers as a deficient learner, such as the study by[START_REF] Noël | La théorie du macrosystème interlectal et l'acquisition languagière en context plurilingue: réflexion sur la situation réunionnaise[END_REF] on the acquisition of Reunion Creole and CHFrench. These two types of study differ in that in the first, the focus is on the unfolding of individual abilities and the contribution of specific linguistic features to the acquisition process. In contrast, in the second the emphasis is on the unequal sociolinguistic status of the two languages and its contribution to the developing linguistic abilities of children. However, both share the assumption that creoles constitute an exceptional class of natural languages categorized by a cluster of distinctive linguistic features or tied to a specific socio-cultural context that determine their learner's (mis)acquisition path. Like DeGraff (2005a) and Fon Sing (2017), we reject the assumption that creole languages, including HC, constitute a separate category of natural languages.Like Henri, Stump & Tribout 

  ) on (Portuguese-based) Capeverdean Creole and De Lisser, Durrleman, Rizzi & Shlonsky (2016) on (English-based) Jamaican Creole: both investigated whether young learners of these languages go through a Root Infinitive stage-an early stage during which children optionally produce non-adult-like simple sentences lacking tense and/or agreement. Although they differ with respect to the languages under investigation and their methodological approaches (relying exclusively on production data for the Jamaican Creole study while involving a combination of production and comprehension data for the Capeverdean Creole study), they both treat creole languages as unexceptional languages in relation to other natural languages.

  of speakers in the US: it is the second Language-Other-than-English in Miami (Buchanan & Beaulieu 2010) and the fourth one in New York (Barriѐre & Monérau-Merry 2012). Studies on the acquisition of HC have started exploring phonological development in preschoolers (Archer, Champion, Tyrone & Walters 2018), the acquisition of discourse skills (Champion, McCabe & Colinet 2002/2003), the effects of educational context in which HC-speaking school-aged children are raised (Dejean 2010; Roumain 2013; Jean-Pierre 2016; Bentolila 2019) and the acquisition of reading skills (DeGraff 2017), but to the best of our knowledge none of them has documented the development of morphosyntactic abilities in young children acquiring HC. The present study aims at starting to address this gap by experimentally investigating the production and comprehension of 3 rd person subject pronouns by toddlers and preschoolers acquiring HC as their first language.

  typically developing by their educators and families, based on a background information questionnaire. All children used HC at home and in the preschool environment. Although French words are introduced in the preschool, based on the classroom observation of the second author who also interacted with children before the data collection, at the time of testing none of the children spoke CHFrench, except for a single child who produced two words in CHFrench in the elicitation task. One child produced a few Spanish words. The highest education level of the parents was completion of high school. All data collection sessions were held in a room assigned to the second author for the purpose of this project in the preschool. Children were tested individually in either one or two sessions and all sessions were audio-recorded on an Olympus DM-720 digital recorder.

  videos, their task was to watch each of them attentively and describe what they saw. The instructions given to the child were Di'm sa'w panse sa ye la nan videyo sa? 'Tell me, what do you think happens in this video?'. In line with the elicitation tasks administered previously in other languages (i.e., relevant sections of the DELV screener, Seymour 2005, in English and adaptations

  , each condition included a combination of transitive and intransitive verbs. As inLegendre et al. (2010b) andBarrière et al. (2016a), the object DPs used with transitive verbs consisted of nonce words that comply with the phonotactics of HC: they were bisyllabic like many nouns familiar to young HClearning children[START_REF] Barrière | Developing and Piloting the first language assessment tool for Haitian-Creole speaking toddlers[END_REF], and they were made up combining the first and last syllables of different existing words listed among words familiar to young HC-speaking children (e.g. bane, jaka)[START_REF] Barrière | Developing and Piloting the first language assessment tool for Haitian-Creole speaking toddlers[END_REF]).

(

  15) pou'l mete sou li (HA4) So/For he put(s) under bed (16) yo frape na pòt la (HA3) they hit/knock on door the they knock on the door (17) yo ouvè radyo a (HA12)

First

  factor: Pre-verbal Position and Adjacency between the Number Marker and the Verb

  First, across the different subject pronouns, the proportions of reductions vary across pronouns marked for different persons and numbers so the effects of the frequency of the reductions of specific pronouns on the acquisition of Standard (Port-Au-Prince) HC could be explored. Second, Cap Haitian HC allows for different reductions in a broader range of contexts, including for 3 rd person singular and plural subject pronouns. They are also optional but may differ in frequency, compared to Standard HC. A study comparing the acquisition of Standard and Cap Haitian HC may enable us to disentangle the effects of frequency versus obligatoriness of the phonological reductions on acquisition. The potential effect of the variability between phonologically full and reduced forms of HC subject pronouns on acquisition is further discussed below in the section on the fifth factor devoted to paradigm cell complexity.

Figure 1 .

 1 Figure 1. Still pictures of Singular (left) and Plural (right) versions of the verb achte 'buy'.

Figure 2 :Figure 3 :

 23 Figure 2: Mean correct production mapping scores (and SEs), broken down by Age Group and Number

Figure 4 .

 4 Figure 4. Accuracy (and SEs) per condition: C1 Full Singular and Plural Pronouns with verbs that start with vowels; C2 Singular and Plural Proclitics with verbs that start with a vowel; C3 Singular Enclitic and Plural Full Pronoun preceded by conjunction e 'and' followed by verb that starts with a vowel; C4 Full Singular and Plural Pronouns with verbs that start with Consonant; C5 Singular Enclitic and Plural Full Pronoun preceded by conjunction e 'and' followed by verb that starts with a consonant.

Figure 5 :Figure 6 :

 56 Figure 5: Mean Accuracy (and SEs), broken down by Onset type (Vowel versus Consonant) and Number

  

  

  [START_REF] Valdman | Haitian Creole: Structure, Variation, Status, Origin[END_REF], for a different distribution reflecting different constraints in Cap-Haitian Creole).

	(7) y'	ap	pale de	premie	yo
	SPn-PL3	TMA V	Prep	QUANT DefDetPL
	'They are speaking of/talking about the first ones.'
	(8) a. sa	vle di yo		te	deja la nan premye pati lavi
	DemPn	TMA V SPn-PL3 TMA ADV Prep QUANT N N

This want(s) to-say they PAST (were) already in the first phases/cycle life 'This is to say/ means that they were in the first phases of.' (8) b. * sa vle di'y te deja la deja nam premye pati lavi 'want(s) to-say they PAST (were) already in the first phases/cycle life.'

  Farsi and Xhosa). With respect to production results, it is difficult to compare our findings with those published in the literature given that most studies have relied on spontaneous speech production data or constrained elicitation task in formats that impede analyses of the mapping between form and meaning.

is difficult to compare HC li and yo to other variable markers of the singular/plural distinction in other languages studied so far. Most studies have involved either relatively unpredictable selections between overt and null nominal and verbal suffixes (e.g., non-MAE, Mexican and Chilean Spanish) or predictable number-marking liaison in CHFrench. However, the acquisition pattern of HC li and yo and the age range during which systematic mapping between form and meaning emerges in comprehension are relatively close to the age range in which evidence of comprehension is found in other languages listed in Table

1

(such as Brazilian Portuguese, Czech, non-MAE,

Table 2

 2 Summary of studies examining the effects of variation on the acquisition of 3 rd person Subject-Verb Agreement on children acquiring different varieties of English (adapted from[START_REF] Barrière | The comprehension of 3 rd Person Singular -s by NYC English-speaking Preschoolers[END_REF]) AAE= African American English, MAE= Mainstream American English, SMV= Some variation; variety that slightly differs from MAE, STV= Strong variation; variety that greatly differs from MAE, SWE= Southern White English, WMCE= White Middle Class English, WWCE= White Working Class English.

		Varieties* Age	Sources of	Examples of	Results
				data	Structures	
	Refs.					
	Johnson et	MAE	3-6	Compre	The duckø swims	Evidence of comprehension of both
	al. (2005)			-hension	in the pond vs the	V-s as a sg marker and V-Ø as a
	Johnson	AAE	4-6		ducks swimø in	plural marker only in MAE aged 5-
	(2005)				the pond	6
	DeVilliers &	MAE &	5-7	Grammatica	The penguin	Only MAE learners treat -s as
	Johnson	AAE		-lity judgments	dresses	generic tense marker and verbal
	(2007)					suffix
	Miller	WMCE &	3;7-	Comprehension	Where does the	Production rate of does
	(2012)	WWCE	5;4	& Production	duck swim	WMCE >WWCE
					(Target)/ the bird	For both Target & Control
					live (Control)	comprehension of WMCE>
						WWCE
	Cleveland &	SWE &	6	Production	Irregular 3SG and	Rates of V-s/ø:
	Oetting	AAE			regular V-s	SWE>AAE
	(2013)					
	Newkirk &	AAE	3-6	Production	Rates of -s/ø and	Rate of is>-s
	Green				is/be	High rates of be (vs is) and ø (vs -
	(2016)					s) across aspectual contexts, higher
						in retelling than constrained
						elicitation (imitation)
	Barrière et	MAE,		Comprehension	Regular V-s	Production rates of irregular
	al. (2019)	SMV,		& Production	(and irregular	and regular 3 rd person singular
		STV			do/does,	SVA in constrained elicitation
					were/was)	task (DELV, Seymour, 2005):
						MAE>SMV>STV
						Comprehension of Regular V-
						s: MAE understands in three
						different syntactic contexts;
					The boyø sleeps	SMV and STV only in one
					(deeply/in the bed)	context
	*					

Singular (Plural) Sensitivity = SG (PL) hits SG (PL)hits+SG(PL) false alarms
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TABLES Table 1 Summary of recent cross-linguistic studies on the Acquisition of Subject-Verb

Dependencies involving Agreement Markers and Pronominal Subjects.

Production Comprehension Examples

Brazilian Portuguese

Variable 3 rd person plural: Emergence at age 3; productive adult-like use between age 4 and 5 [START_REF] Vieira | A emergência do padrão flexional de 3ª pessoa do plural na aquisição de PB como L1[END_REF] 5-6: PL>SG both pro-drop and full DP subject conditions, preference for PL stimuli even in SG condition [START_REF] Molina | Ora está, ora não está: Input Variável e Acquisição Da Flexão Verbal De 3 a Pessoa Do Plural NO PB[END_REF] 2 Conditions : full subject DPs (2 cues) and pro-drop ( 

(Mainstream American) English

From 2;6 3SG in 90% of obligatory contexts e.g. Brown (1973) [START_REF] Villiers | A cross-sectional study of the acquisition of grammatical morphemes in child speech[END_REF] Lahey et al., (1992) Miller & Chapman (1981), Radford (1997) From age 3 3SG in 70% of obligatory contexts and from age 4 90% (Rescorla & Roberts, 2002) 3;1-5;5 3SG in 70% of obligatory contexts in constrained elicitation task [START_REF] Barrière | The comprehension of 3 rd Person Singular -s by NYC English-speaking Preschoolers[END_REF] 5-6 [START_REF] Johnson | Agreement without understanding? The case of third person singular /s[END_REF] 4-5 Number-marking on subject pronouns understood (above chance), not earlier; more errors on Number than Case or Person until age 7 [START_REF] Scholes | Developmental Comprehension of Third Person Personal Pronouns in English[END_REF] 3;1-5;5 One regular verbal agreement marker cue in sentence final or medial position [START_REF] Barrière | The comprehension of 3 rd Person Singular -s by NYC English-speaking Preschoolers[END_REF] the duckø swims in the pond the ducks swimø in the pond * Two instances of the post-nominal possessive determiners (1.8% of words starting with /j-/) were identified with the words fwa 'faith' and aparisyon 'appearance'; ** In all these post-nominal positions, the contextual information favored a plural definite determiner interpretation rather than a possessive determiner ambiguous interpretation.