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List of Symbols and Abbreviations

List of symbols:

{ } Unordered set.

⟨⟩

Ordered pairs or n-tuples.

^Symbol for compound forms.

'…' English Translation.

word Italics is used for object language in the text.

sign Small caps is used for sign glosses.

argument Subscripts are used to provide additional information.

-number -1, -2, etc. at the gloss level are used to indicate lexical variants.

-start

Subscript used in captions to indicate the starting point of a sign.

-middle

Subscript used in captions to indicate the middle point of a sign.

-end

Subscript used in captions to indicate the end point of a sign.

g-l-o-s-s Hyphens separates fingerspelled letters (in small caps). 

LIS Italian Sign Language (LIS)

Chapter 1 Introduction

Morphology is the branch of linguistics dedicated to both the study of lexical meaning and the study of processes that affect the morphological word (in contrast to the prosodic word). It is the place where minimal meaningful units are compositionally assembled to create words, and where further addition of minimal bits of information (affixes) create more complex words.

Traditionally, morphological processes are of three kinds: derivational, inflectional and compounding.

Derivational processes create new lexemes (i.e., new words) or change the syntactic category [START_REF] Lieber | Derivational Morphology[END_REF]. Some examples are verb/noun pairs in Italian saltare/salto 'jump', nuotare/nuoto 'swim', etc. and noun/adjective pairs in English derivation/derivational, nation/national, etc.

Inflectional processes affect the relation between morphosyntactic content and morphological form (?). Some examples are tense inflection in the verbal system of Romance languages, like present vs. imperfective past tense in Italian (bev-o, bev-i, bev-e etc. vs. bev-ev-o, bev-ev-i, bev-ev-a, etc. 'drink'), and comparative morphology in English (big/bigger, smart/smarter, etc.).

Compounding is process that creates new words based on the combination of lexical elements like words, stems or roots (?). Some examples from English are blackbird, taxi driver, swordfish, etc.

Across the world's spoken languages, these processes tend to be formed via concatenative morphology in the overwhelming majority of cases. Non-concatenative morphology in spoken languages is found in some forms of allomorphy (e.g., some irregular plural forms of nouns and past tense forms of English like foot/feet, goose/geese, freeze/froze, speak/spoke) and in transfixation processes of semitic languages.

However, once one starts looking at the realm of sign language, an immediate contrast arises. Most of the morphological information and processes are expressed simultaneously with the stem/root/lexeme during the articulation of a sign, both in the case of derivational and inflectional morphology (?). Examples of non-concatenative derivational morphology in sign language are noun/verb alternations in ASL (?); and the formation of "characteristically x" adjectives in ASL (?). Examples of non-concatenative inflectional morphology are aspectual modification in the verb system of ASL [START_REF] Klima | The Signs of Language[END_REF]) as seen in Figure 1.1; and pluralization via reduplication in several sign languages including LIS [START_REF] Pizzuto | Noun morphology in Italian Sign Language (LIS)[END_REF]. In all these processes, the morphological manipulation happens at the level of the movement component of a sign. The size of the trajectory (lengthening, shortening), the shape (straight vs. circular) and the repetitions of the movement (including trilled features) are used to convey these differences in meaning. Cases of concatenative morphology are also found in sign language, although to a lesser degree. One example is agentive nominalization in ASL, where a suffix derived from the sign for person is attached to a verb root to generate the agentive noun (e.g., study/student, operate/surgeon, etc.) An example of concatenative morphology in ASL is shown in Figure 1.2. Modality has been hypothesized to be the main reason for the difference between sign and spoken languages [START_REF] Vermeerbergen | Sign + Gesture = Speech + Gesture?[END_REF]. While spoken language articulators (tongue and vocal tract) force the linguistic information to be produced sequentially, sign languages do not have this constraint and are free to express information simultaneously (at least at the word level). Conversely, the hands are somehow slower articulators than the mouth and tongue, which potentially introduces a pressure against concatenation in sign languages [START_REF] Bellugi | A comparison of sign language and spoken language[END_REF]. The morphological component of the linguistic system simply capitalizes on this possibility to maximize simultaneous expression of morphemes. The most extreme case are classifier signs, where virtually every bit of the sign is meaningful (see Chapter 2 for some examples).

In this dissertation, I will focus on compounds in sign language, using LIS and LSF as the main empirical ground of research. Although not very deeply investigated, compounding has been widely documented as a productive process in sign language (Sandler and Lillo-Martin (2006), [START_REF] Quer | SignGram Blueprint: A guide to sign language grammar writing[END_REF] and Vercellotti and Mortensen (2012)), including in emergent sign languages [START_REF] Meir | Sign languages and compounding[END_REF]). Most of the descriptions focus on the properties of sequences of two roots (e.g., think^same 'agree' in ASL, Figure 1.3). Compounds with more than two items are also mentioned in the literature (e.g., apple^orange^banana 'fruit' in (Klima and Bellugi 1979b: 231)). Compounding is a domain where a bias for sequential realization is widely expected as the amount of morphological information carried by the combination of two roots is quantitatively and qualitatively different from that of root-affix combinations. Nonetheless, the pressure/advantage of conveying information simultaneously is such that cases of simultaneous compounds have been documented in sign language. One example is the sign for minicom, 'TTY', in BSL, formed by the combination of the signs for 'telephone' and 'type,' first reported in [START_REF] Brennan | Word formation in BSL[END_REF]. In simultaneous compounds, each hand produces more or less faithfully one root of the compound. Although extremely interesting, very little is known about these forms, except that they are rare (see Chapter 2 for a review of the literature).

The main goals of this dissertation are:

• Establish a comprehensive typology of compounds in sign language which takes into account:

-The complexity of the SL lexicon (e.g., native vs. non-native forms)

-Phonological properties (e.g., sequential vs. simultaneous) -Morphosyntactic properties (e.g., subordinate vs. coordinate vs. attributive) -Semantic properties (e.g., compositional vs. non-compositional forms)

• Provide a satisfactory description of compounds in LIS and LSF and a thorough description their properties

• Offer a formal account to derive the various attested forms

• Experimentally evaluate phonological reduction as a sufficient criterion to identify compounds in sign language by looking at LIS and LSF.

The rest of the thesis is divided as follows: in chapter 2, I present the structure of SL lexicon as developed in [START_REF] Brentari | Native and foreign vocabulary in American Sign Language: A Lexicon With Multiple Origins[END_REF], showing the main properties of core lexical signs, classifier signs and non-native forms (fingerspelled signs and initialized forms). Then, I provide an overview of the significant literature on compounds in both sign and spoken languages.

The goal is to review some basic concepts, definitions and diagnostics that will be used in the following chapters.

In chapter 3, I offer a description and analysis of compounds in LIS. The description will be based on traditional classifications of compounds in spoken and signed languages, which include syntactic and semantic taxonomies. I will also propose a new sign language specific classification based on the fact that compounds can be simultaneous or sequential. The description of the SL lexicon made in chapter 2 serves as a baseline to investigate the various possibilities that SL may employ to create compounds. I will show which forms are attested in LIS and which are absent and I describe in very detail the phonological, morphological, syntactic and semantic properties of compounds in LIS. In the second part of this chapter, I will present a formal analysis based on the framework of Distributed Morphology.

Chapter 4 focuses on LSF and is structured in the same way as Chapter 3.

Chapter 5 and Chapter 6 are also "twin" chapters, one on LIS and the other on LSF. Here I will use experimental methods to test whether a diagnostics very often used to assess if a form is a compound in SL or not is valid for LIS and LSF compounds. Specifically, [START_REF] Klima | The Signs of Language[END_REF] claim that phonological reduction is a sufficient condition to identify compounds in ASL (and a fortiori in other sign languages), and that reduced forms (i.e., compounds) are perceived as lexical units. I experimentally test this claim using LIS and LSF compounds.

Chapter 2

State of the Art

Introduction

This chapter provides an overview of the significant literature on the lexicon of sign language and relevant studies on compounds in both sign and spoken languages. The goal is not to offer a comprehensive overview of the literature, but rather to review some basic concepts, definitions and points of views that will be used in next chapters. I start by presenting the theory of SL lexicon developed in [START_REF] Brentari | Native and foreign vocabulary in American Sign Language: A Lexicon With Multiple Origins[END_REF], and then focus on the basic properties of compounds in spoken and sign languages and a general typology.

The lexicon of sign language

Since sign languages are minority islands inside an environment where spoken languages are normally used, contact phenomena are quite common in SL. This can be easily detected in the case of syntax, for example, when looking at word order phenomena. In the lexical domain, the influence from spoken languages manifests at least in two ways. One way is via lexical borrowings and calques (i.e., literal translation of the word like "posta elettronica" for electronic mail in Italian). This is a fairly common situation in minority spoken languages too. Another way of borrowing words, which is more specific to sign language, is via fingerspelled (or initialized) forms which use the manual alphabets. An influential theory of the ASL lexicon was developed in [START_REF] Brentari | Native and foreign vocabulary in American Sign Language: A Lexicon With Multiple Origins[END_REF] and then tacitly assumed for other SL. In this section, I briefly review the system as it clarifies the typology of lexical items found in SL vocabularies. This classification will constitutes the basis of the investigation of compounds in LIS and LSF.

Brentari and Padden (2001)'s system distinguishes between native and non-native lexical items. The general schema is illustrated in Figure 2.1 below: The native lexicon includes typical signs (which are called core lexical items) and classifier signs. The category of core lexical signs can be defined either by exclusion (i.e., all those signs that are not classifiers and that are not borrowings), or positively as meeting a series of phonological criteria (e.g., constraints on syllable structure, number and features of sequential handshapes, etc.). Both iconic and non-iconic forms may belong to this category. An example of an iconic core lexical sign is bere 'drink' (cf. Figure 2.2) in LIS, while an example of a non-iconic core lexical item is the sign rosso 'red' (cf. Figure 2.3) in LIS. Classifiers are polymorphemic signs with an iconic component that are used to identify concepts by depicting some of their crucial properties (e.g., the shape, how they are used, etc.).

Working on Danish sign language, ? proposed a widely accepted typology of classifiers: 1

• Whole-entity classifier: the handshape instantiates the entire object/concept

• Handling classifier: the handshape instantiates how an object is handled

• Size and shape specifier: the hand (and the movement) define some properties of the object/concept but not the whole object

• Body part classifier: the handshape instantiates one specific part of the body 1 There are a variety of theories of SL classifiers. All of them acknowledge the fundamental facts that these are i) polymorphemic forms, ii) they include a high iconic component, iii) they can be used to express concepts both at the lexical and sentential level, iv) they interact with other non-classifier signs. Among others, see for instance the Transfer theory of ?, of the theory of depictive signs in ?. The reason why I am adopting Engberg-Pedersen's typology is that it easily allows me to assess the logically possible combinations across the various lexical categories of SL lexicon. All the empirical findings described in the next chapters can be restated in the other theories as all of them include the possibility of interacting at the morphological and lexical level with core lexical signs.

Examples from each category are given in Figure 2.4. The non-native lexicon is composed by forms that are clearly borrowed from external systems. These could be signs borrowed from other sign languages, proper names, or forms that are derived from manual alphabets like initializations and fingerspelled signs (the vehicle of borrowing words from spoken languages, at least for those communities with alphabetic writing systems). An example of a borrowing from another sign languages is the sign workshop in LIS. The original sign is borrowed from ASL and it has a _ handshape. This handshape is not part of the phonemic inventory of LIS and is 'adapted' to LIS phonology as a v handshape.

The relevant examples are illustrated in 2.5(a) and in 2.6(a). Fingerspelled signs are usually produced in the neutral space and consist in the spelling of the whole orthographic word using the manual alphabet. Although in principle accessible to any SL, this way of borrowing signs in not equally frequent across SL. For instance it is widely used in ASL, but only rarely in LIS and LSF. Abbreviated forms also use the manual alphabet and are normally produced in the neutral space. They normally consist of two fingerspelled letters corresponding to two letters of the orthographic word or to the initial letter of each member of a compound form. An example of the former is the sign for 'Vietnam' in ASL (cf.

Figure 2.7), where the fingerspelled letters are 'V' and 'N'; while an example of the latter is the ASL sign for 'social work' (cf. Figure 2.8), where the fingerspelled letters are 'S' and 'W'. '…the handshape of a native sign is replaced with one corresponding to the first letter of an English translation …' (Brentari and Padden 2001: 104) As part of the natural enrichment of the lexicon of a language, forms can be "nativized" and get integrated into the core part of the lexicon. Beside having a clear component coming from spoken languages they have all the other properties of core lexical signs. The sign has an C handshape which represent the letter 'L' of the manual alphabet, corresponding to the first letter of the Italian word lunedì. The sign is produced in neutral space and it has a repeated short straight movement or in some variants a small circular movement.

Definitions used in compound morphology

Compounds in spoken languages

The literature on compounds is quite extensive and cannot be summarized in one short section.

I would rather highlight here some relevant properties that compounds have across languages.

These are often included in the definitions that have been proposed in the literature. Some of these definitions are given below.

"…A lexical unit made up of two or more elements, each of which can function as a lexeme independent of the other(s) in other context, and which shows some (2.1)

Compounds

Coordinate Attributive Subordinate

In subordinate compounds, the relation is that of a head and its complement (e.g., a verb and its object). An English example of this type is taxi driver. The nominal constituent taxi is the internal argument of the verb drive. Subordinate compounds at the nominal level include N+N forms like hotel room (Guevara and Scalise 2009: 110 footnote 17).

In attributive compounds, the non-head constituent acts as a syntactic modifier of the head.

An example of this type are adjective+noun forms such as blue cheese, red carpet, etc. N+N compounds can express an attributive relation like in sword fish [START_REF] Bisetto | The classification of compounds[END_REF].

The noun sword expresses a property (shape) of a part of the head noun fish.

Coordinate compounds involve constituents of the same type and whose relation is that of a conjunction. Some Italian examples of this type are bianconero ('black and white'), mangiaebevi ('eat and drink'). In some languages coordinate compounds may also express disjunction, like in Mordvin2 vest'-kavst, 'once or twice'. Scalise and Bisetto, in ?, propose a further level below the syntactic categorization to differentiate the morphological categorizations between the constituents of compounds. They divide the subordinate group into Ground (i.e., compounds without a verbal root) and Verbal-Nexus (i.e., compounds with a verbal root). The attributive group is split into Attributive (i.e, the modifier is an adjective) and Appositive (i.e., the modifier is a noun). The schema is illustrated in (2.2). 

Compounds in sign languages

For compounds, like many other linguistic domains in sign linguistics, ASL is the language where most studies and descriptions are avaiable. [START_REF] Klima | The Signs of Language[END_REF] offer a series of properties of ASL compounds that allow them to be distinguished from simple phrasal constructions and idiomatic expressions. These are listed in (2.3).

(2.3) a. '...whether or not the two signs are lexical roots in the language' b. '... whether or not the two signs in such a composite function syntactically as single lexical unit' c. '... whether or not grammatical operations differ in application or form with respect to single signs and to phrases' d. '... whether the meaning of the composite differs from the meaning of the same signs in a phrase or clause' (Klima and Bellugi 1979b: 203-204) In addition to these, criteria that identify compounds as single lexical unit are also proposed. Furthermore, several phonological processes may also apply, which affect the global shape of the compounds. In particular, [START_REF] Klima | The Signs of Language[END_REF] noticed that the length of compounds is similar to that of single signs (i.e., on average the time to articulate a compound is similar to the time that it takes to articulate a core lexical sign). This implies that some movement reduction is applied to either or both members of a compound form. Another process involved is the unification of manual arrangement (i.e., preservative assimilation of the second member into the first member); and the transition between signs is also smoothed. One example of an ASL compound is the sign think^same 'agree' (cf. Figure 2.12). It is made by the lexical sign think and the sign for same. Padden also noted some curious examples in which the same concept can be expressed either as a lexical sign or as a fingerspelled form in compounds. This is the case of line, which is produced as a core sign in the dead^line compound, while it is fingerspelled in s-k-y-l-i-n-e.

Padden claims that when it is used as a sign it can refer either to a boundary or a conduit, while when it is fingerspelled it only means outline.

Vercellotti and Mortensen (2012) try to apply Scalise and Bisetto's classification of compounds in spoken language to the case of ASL. One problem they found in applying directly the taxonomy of Scalise and Bisetto is in the difficulty of appropriately identify the grammatical category of the members of the compound, as ASL does not distinguish verbs from nouns and adjectives by overt morphology (at least not systematically, as discussed in ?). Rather than trying to force one form into some particular category, they use the notion of predicate and argument/adjunct. Once defined this way, they apply the traditional partition of subordinate, attributive and coordinate compounds to ASL.

Vercellotti and Mortensen (2012) then apply this categorization to compounds that involve sequential core lexical signs only (i.e., they did not include compounds with classifiers, gestures or fingerspelled forms, nor simultaneous compounds). Of the 429 potential compounds found in the ? dictionary, they excluded forms that involve classifiers or reduplicated lexicalized forms. They tested the compound status with ASL informants, relying on the inseparability criterion. This way they identified 124 compounds in ASL. These forms then divided into the three syntactic categories proposed by Scalise and Bisetto: subordinate, attributive-appositive and coordinate compounds. They also categorized them at a semantic level when it was possible distinguishing between endocentric and exocentric compounds. In his dissertation, [START_REF] Lepic | Motivation in Morphology : Lexical Patterns in ASL and English[END_REF] addressed the issues of compounds in ASL (and more generally in SL) from the perspective of lexicalization. He compared the status of compounds as identified in [START_REF] Klima | The Signs of Language[END_REF] with other forms that possibly underwent lexicalization in ASL, namely fingerspelled forms and classifiers. Lexicalized fingerspelled forms have a reduced number of handshapes (i.e., handshape contrast is often neutralized in these forms) and transition movement is reduced. He also observes that other constraints on wellformed core lexical signs also apply to these forms (see also ?). Lexicalized classifiers (often known as "frozen" forms) are not perceived as morphologically complex forms. Rather they have become conventional signs and their meaning does not arise by combining the different morphemes like in typical classifiers (i.e., they are assimilated to core lexical signs). These properties are also found in what Lepic calls lexicalized compounds: handshape contrast is often reduced (e.g., due to assimilation), sign internal movement is reduced (e.g., blocking epenthesis), transition movement is reduced (e.g., by assimilating place of articulation). At the meaning level, some compounds have undergone semantic shift (i.e., the forms are not compositional anymore).

This is summarized in

These properties affect the compound up to the point that they are normally not perceived as compounds anymore (i.e., the two stem units are not distinguishable anymore). Lepic labels these forms "blended forms".

An example of blending reduction in ASL is the sign home, which sign is illustrated in The lexicalized sign is historically derived by combining the sign eat and the sign bed.

The citation forms are illustrated in Figure 2.14 and Figure 2.15.

In the ASL sign home, handshape assimilation neutralizes the handshape contrast (i.e., the

x hanshape is eliminated), the straight movement towards the face that is present in both eat and bed is lost and the a small arch transition between the two locations (chin and cheek) is reanalyzed as the whole movement. Since forms like home are not really distinguishable from core lexical signs, Lepic then questions their compound status and tries to assimilate them to These considerations brings Lepic to conclude that most of the compounds as identified in ASL linguistics are not genuine compounds anymore, but rather lexicalized forms that are more similar to core lexical signs than to compounds. Real compounds, on the other hand, are those forms that are still clearly perceived as made up by distinct units. In particular, Lepic discusses the case of coordinate or dvandva compounds. 3 Unlike two-member sequential compounds, these forms involve at least three elements and are followed by an the optional sign etc. They are normally used to refer to the superordinate category (i.e., the hypernym), hence he labels these forms as hypernym compounds. Some examples (already discussed in the literature) are given in (2.8), while others, identified by Lepic, are given in (2.9). 

Consider number ^story. Here, the compound denotes a kind of story, in which numbers are somehow visually integrated. Lepic (2016) also discusses forms labeled "Chain compounds".

? describe these as mixed forms emerging in formal educational settings. They consist of an ASL sign followed either by its fingerspelled form or a written form (either pointing to a printed version or written on spot on a blackboard). Some examples are given in (2.11).

( The main contribution of [START_REF] Lepic | Motivation in Morphology : Lexical Patterns in ASL and English[END_REF] can be summarized in two points: First, the process of lexicalization fossilizes compounds up to the point that they are not compounds anymore.

This can be observed either phonologically by the extreme cases of phonological reduction or semantically by cases of semantic shift. These forms have the same lexical status as modern English forms like dunno, which is derived from don't know. Second, there are genuine cases of compounds in the ASL lexicon. These are hypernym forms and sequences that express the relation 'kind of'.

The criteria proposed by [START_REF] Klima | The Signs of Language[END_REF] typically identify sequences of two signs that are relatively stable in the lexicon and that can be safely considered compounds.

However, the fact that signers can in principle use both hands as independent articulators opens the possibility that compounds can be also generated simultaneously (i.e., the dominant hand produces one member and the non-dominant hand the other). The image in Figure 2.16 clarifies the distinction between sequential and simultaneous compounds. The sign minicom is made by the sign telephone and the sign typing. In the citation form, telephone is a one-handed sign with a f handshape. It is produced next to the ear with a straight movement toward the addressee. The sign keyboard is a symmetric two-handed sign with a > handshape. It is produced in the neutral space with a finger movement mimicking the gesture of typing. In the compound, the dominant hand of the sign typing dropped and telephone is articulated next to the non-dominant hand. However, 

Conclusions and directions

Typologically, the classification of compounds in SL can be addressed by looking at their syntactic relation (subordinate, attribute or coordinate), their semantic relation (endocentric vs. exocentric), as well as their prosodic nature (sequential vs. simultaneous). Furthermore, given the complexity of SL lexicon (core lexical items, classifiers, non-native forms), a variety of combinations is potentially available to generate compounds, including the stacking of signs to create hypernyms. In the next two chapters, I will adopt these typological approaches to describe compounds in LIS and LSF. I will use several diagnostics to assess their status and I will finally provide a formal account. I capitalize on the typology of ? and Vercellotti and Mortensen (2012) typology to investigate the possible combinations. I will add an extensive discussion on simultaneous compounds and on compounds with classifier signs. One of the most problematic points of adapting the approach of ? and Vercellotti and Mortensen (2012) to compounds is that of defining the morphological category of the signs. [START_REF] Vercellotti | A classification of compounds in American Sign Language: an evaluation of the Bisetto and Scalise framework[END_REF] by-passed this problem by using a semantic category (predicate) for a morphological purpose.

However, recent developments in the morphology and theory of compounds has revised the role of categorization. In particular, [START_REF] Harley | Compounding in Distributed Morphology[END_REF] 

Chapter 3

Compounds in Italian Sign Language

Introduction

In the previous chapter, I reviewed the relevant literature on compounds in signed and spoken languages. I also presented the classification of sign language lexicon, and the tests to identify whether a lexical item is a compound or not in sign language. The aim of this chapter is to offer a description and analysis of compounds in LIS. The description will be based on traditional classifications of compounds in spoken and signed languages, which include syntactic and semantic taxonomies. I will also add a sign language specific classification based on the fact that compounds can be simultaneous or sequential. The description of the SL lexicon made in chapter 2, serves as a baseline to investigate the various possibilities that SL may employ to create compounds. I will show which are attested in LIS and which are absent. The rest of the chapter is divided as follow: In section 3.2, I describe the methodology used to collect data. Section 3.3 illustrates the typology of compounds in LIS. In section 3.4, I focus on the tests used to identify compounds. In section 3.5, I provide a formal account of compounds in LIS within the framework of Distributed Morphology (DM). Section 3.6 Concludes the Chapter.

Methodology

The methodology used for data collection is discussed in this section. The first step consisted in a corpus survey. In previous works (?), I annotated part of the LIS corpus [START_REF] Geraci | Build-ing_a_corpus_for_Italian_Sign_Language[END_REF]. In particular for the narration task, the first one-hundred signs for each signer recorded in the corpus have been annotated (at least for the gloss tier). I identified all the compounds present in this part of the corpus. This original list has been then enriched to cover for the various combinations between different types of lexical items (e.g., between core lexical items, classifiers, initialized forms, etc.). This part of the enrichment is based on my own intuitions as native signer of LIS. The list has then been checked with other two LIS signers, who participated as informants for this project.

Informants

The main source of data are my own intuitions as native signer. I was born in Salerno, a city in the South of Italy. I moved to Modena when I was 5 years old, then I moved to Padua in the residential school 'Istituto Magarotto'.

In addition to my intuitions as native signer, two informants worked at this project. They are early signers (exposed to LIS before the age of 3) and use LIS as their primary means of communication in everyday life. Although technically speaking they are not native signers, their intuitions and judgments do not differ from mine.

Lorenzo Laudo (LL) was born and lived in Trani, a small city in the South of Italy. He attended the deaf school Filippo Smaldone in Barletta. He is a Deaf interpreter and collaborates with the media department of the Italian Deaf association, Ente Nazionale Sordi. At the time of data collection he was 31 years old. Giovanni Trezza (GT) was born in Teggiano, a rural village in the Salerno area (South of Italy), he attended two deaf schools, the Filippo Smaldone in Salerno and the Antonio Magarotto in Padua (in the North of Italy). At the time of data collection he was 36 years old and lived in Reggio Emilia (North of Italy). Despite the georaphical variation of the informants, we all agree on the general evaluation of the data.

Other Deaf friends also helped me in finding other compounds.1 Their proposals have always been doubled checked by me, another Deaf native signer of LIS (VV), my thesis director, Carlo Geraci (who is also a native signer of LIS) and Valentina Aristodemo who is a professional interpreter of LIS.

Data collection

To my knowledge, compounds in LIS (and LSF) have never been systematically investigated.

As mentioned above, part of the compounds I started have been identified by looking at the LIS coprus [START_REF] Geraci | The LIS Corpus Project: A Discussion of Sociolinguistic Variation in the Lexicon[END_REF]; others have been elicited from informants. In this section I describe the elicitation procedure I adopted to collect the data discussed in this chapter. I have also collected experimental data. The methodology and the major findings of the experimental study are presented separately in chapter 5.

Beside the potential compounds that I found in the corpus, I created list of signs that according to my intuition are possible candidates to be compounds. Then, I elicided those compounds from the informants. The main strategy I used was to let the compounds emerge as spontaneously as possible by directing a simple conversation towards particular topics where specific compounds were expected to emerge. Once a particular form was produced by the informant, I asked him to repeat it in front of a camera and recorded it. The second step was to play back the potential compound and ask the informant to provide the meaning of the whole sign and that of each member. Then I applied the following tests for compounding: the inversion test (asking whether the members of a compound could be inverted); the insertion test (i.e., inserting lexical material between the two members); and, when possible, I also applied the recursion test (i.e., creating on-spot compounds starting from the basic form). This last test was conduced as a game whose goal was to create grammatical sentences including the newly created form. For instance, the compound form for 'toy gun factory parking lot' was used as locative modifier in a sentence like 'I saw three cars in the toy gun factory parking lot'. This game ensured that the sequence of signs corresponding to the compound has the appropriate morphosyntactic category. Finally, by analyzing the videos of the signs I also found phonological processes (e.g., assimilation, movement reduction, non-dominant hand dropping, etc. that are typically found in SL compounds). Following this procedure, I have been able to collect one hundred and forty seven compounds in LIS.

Towards a typology of compounds in LIS: sign combinations

In this section, I show which combinations of the SL lexicon are attested in LIS. I assume [START_REF] Brentari | Native and foreign vocabulary in American Sign Language: A Lexicon With Multiple Origins[END_REF] as the general theory of SL lexicon in which signs are split into native lexicon (core lexical signs and classifiers) and non-native lexicon (fingerspelling, borrowings and initializations; see Chapter 2 for a more detailed description of the SL lexicon).

I will discuss cases that are traditionally analyzed as compounds (i.e., sequences of two core lexical signs). I will also discuss more controversial cases of combinations of two classifier signs which have been analyzed as cases of affixation in the literature (?). I will provide evidence that even those cases that were formerly analyzed as affixes are better treated as compounds.

I present 1) compounds in the native lexicon, 2) compounds in the non-native lexicon and 3) mixed forms. For each section, I distinguish between sequential and simultaneous compounds, and within each group I first present a syntactic typology and then a semantic typology. I will then discuss in a separate section some aspects relative to compounds that are made with two classifiers. The discussion flow is summarized by the image in (3.1). 

Compounds

Combinations of native lexicon

The native lexicon is composed of core lexical items and classifiers, therefore there are four logical combinations, which are illustrated in Table 3 The sign is located in neutral space, but the repeated short straight movement of the citation form is lost and the transition movement between the first and second member of the compound is reanalyzed as the phonological movement of the compound.

b. ⟨core^classifier⟩ signs: Before concluding this section, I want to stress one point. In Table 3.1 I treated classifiers as a single class, however I am aware of the fact that the group of classifier signs is not a homogeneous class. Indeed, there are different types of classifiers (entity, handling, body part and size and shape). I will not investigate here whether all possible combinations with all classifier types are attested (this will be discussed in section 3.3.1.1.3 and in section 3.3.1.2.3).

I rather focus on the linguistic properties of the attested combinations.

The illustrative examples discussed above all involve compounds of the sequential type, however, as discussed in chapter 2, sign languages offer the possibility of producing the two members of the compound simultaneously. These cases will be discussed in section 3.3.1.2. In the next two sections, I illustrate the syntactic and semantic properties of these two types of compounds. The first member is the sign for 'mother' (3.8(a)). The handshape is a close fist, 1. There is a transition movement towards the cheek, which is different from the movement of the citation form where the movement towards the cheek is repeated. The second member is the sign for 'father', shown in 3.8(b). It has a J handshape with selected thumb and index finger.
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The movement is contact between thumb and index fingertips. Like the sign for 'mother', the movement in the citation form is repeated.

A list of coordinate compounds is given in (3.7), combinations of Core^Classifier and Classi-fier^Core are unattested. Finally in the SL literature, dvandva compounds are often discussed. These compounds are composed by at least three lexemes and create a superordinate meaning. From a syntactic point of view, these are similar to coordinated compounds. Working on ASL, [START_REF] Lepic | The great ASL compound hoax[END_REF] distinguishes between coordinate compounds with two members from coordinated compounds with more than two members and defines the latter as generating hypernyms. For concreteness I use Lepic's terminology here.

An example of a LIS hypernym compound is the sign for 'vehicle' illustrated in (3.9): In this example, the first three members are signs for particular vehicles such as 'car', 'bike'

and 'bus'. The sign for 'car' and 'bike' are handling classifiers and iconically represents how the steering wheel and the handlebar are held while driving. The sign for bus is a size and shape classifier in which the < handshape depicts the shape of a bus.

The last member of the compound is a sign that indicates the fact that we are dealing with a sort of 'open list'. In section 3. To sum up, in this section I presented the various syntactic combinations of compounds attested in LIS: subordinate, attributive and coordinate relations. In addition to these, I also presented hypernym compounds.

Semantic structure

In this section the semantics of sequential combination of the native lexicon will be treated.

The meaning of each component will be analyzed as well as how the meaning of the whole compound is computed.

The typology of compounds distinguishes between endocentric and exocentric compounds.

The former have a clear compositional meaning derived either by the head-complement, headadjunct relation or by the coordination relation, while the latter are opaque in the sense that the meaning cannot be immediately derived by combining the meaning of the members.

For each of the syntactic categories identified in section 3.3.1.1.1, I show cases of endocentric and exocentric compounds in LIS. This is illustrated by the schema in (3.9).

(3.9) ... The meaning of the English compound taxi driver refers to a person who drives a taxi, so head of the compound is the lexeme 'driver', and the lexeme taxi is treated as the complement of drive(r). The Italian example capostazione is made by the lexemes capo (manager) and stazione (station). The whole compound means station manager. The head of the compound is capo and stazione is its complement providing a specification relation.

A LIS example of subordinate endocentric compound is given in Figure 3.10. (3.12) a. pickpocket b. lavapiatti ('dishwasher', lit. wash dishes)

In the English compound pickpocket, the syntactic head is the lexeme pick, while its complement is pocket. However, semantically neither of the two lexemes is the head, because the meaning of whole compound is neither a type of pocket nor an action of picking. These types of compounds are called exocentric compounds. A similar analysis applies to the Italian compound lavapiatti. It is an exocentric compound because the whole compound refers to a machine for dish cleaning and not to a kind of dish nor to a kind of washing.

A LIS example of a sequential subordinate exocentric compound is given in Figure 3.11: The first member is a pointing sign toward the forehead, (cf. 3.12(a)). It is normally used to refer to the head and by extension to the mind. The second member is the sign for 'transparent/deep' as shown in 3.12(b). It is a symmetrical two-handed sign with a v handshape. The non-dominant hand has the palm oriented toward the signer. The dominant hand has the palm orientation toward the lateral plane and moves downward.

The meaning of the compound is psychology and it is clearly not compositional (i.e., it does not mean transparent hear/mind).

A list of compounds of this type is provided in ( Consider dancer signer, the meaning is that of a person that is at the same time a dancer and a signer.

A LIS example of this type is the sign 'table' shown in Figure 3.13: To put it simply, North East means a mix of the two properties.

A LIS example of sequential exocentric coordinate compound is shown in 3.14(a), in 3.14(b) and in 3.14(c): The first member of the compound is the sign for 'yes'. It has2 handshape and a complex movement. The distal movement is a wrist rotation, the proximal one is an arc movement.

(a) si -start ('yes') (b) si -end ('yes') (c) no ('no')
The citation form of the sign is quite different. The trilled wrist movement of the citation form is reduced to zero in the compound and the f handshape of the citation form assimilates the unselected fingers resulting with a 2 handshape (i.e., the pinkie finger is extended in the citation form and unselected in the compound). The second member is the sign for 'no'. It has C handshape. The movement is perpendicular to the one of the first member. Also in this case, the compound is slightly different from the citation form. The citation form has a B handshape and trilled wrist movement. In the compound form, the thumb remains selected due to assimilation. The resulting handshape is C, as shown in (3.14(c)). The movement proximalizes from a trilling of the wrist to the elbow. The whole sign is an exocentric coordinate compound because the meaning is not compositional; it does not mean yes or no, but has an idiomatic meaning, describing a decision to do something despite uncertainty or risk. It could be used, for example, to describe the decision to go skydiving, despite hesitation about the safety, or the decision to go to a foreign country in which one doesn't know the language. This is the only type of sequential exocentric coordinate compound I have been able to find, as illustrated below. In the next section, I will focus on compounds made by two classifiers.

Classifier system and compounds

In These are reported in Table 3 The description of 'table/spreadsheet' is already given in Figure 3.13, so focus on the second example, 'driver license'.

The first member is a SASS-classifier produced in neutral space. It is a symmetrical two-handed sign and it has a L handshape (cf. A summary of the attested and unattested combinations is provided in 

Syntactic structure

In this section, I provide examples of LIS compounds in each of the three syntactic categories:

subordinate compounds, attributive compounds, and coordinate compounds. For each category, I present the distribution of sequential compounds with respect to the morphological category of the two morphemes, core lexicon or classifier. Although [START_REF] Vercellotti | A classification of compounds in American Sign Language: an evaluation of the Bisetto and Scalise framework[END_REF] do not discuss simultaneous compound in ASL, they report that such cases are attested. Some examples that I found are the signs for 'vote', 'dance', 'register', 'credit-card', 'screwdriver'.

A LIS example of simultaneous compounds is the sign forchetta ('fork', 3.17(a)), which is composed by an entity classifier (a Y handshape) produced with the dominant hand and another entity classifier with a x handshape produced with the non-dominant hand (3.17(b)).

The dominant hand represents the tool itself, while the non-dominant hand stands for the object that gets poked. The dominant hand is a handling classifier representing the zipper with a 3 handshape. The non-dominant hand is a SASS classifier which represents the case with a z handshape.

The movement of the compound is the movement of the handling classifier, namely a straight path movement in the neutral signing space. It is an attributive compound because the handling classifier (the zipper) specifies a quality of the SASS classifier (the case).

A list of simultaneous attributive compounds in LIS is given in (3.23). To conclude this section, although simultaneous compounds are possible with all syntactic structures, the attested lexical combinations are selectively reduced. In particular, it seems that core lexical items do not participate in the creation of simultaneous compounds.

Semantic structure

Following the same rationale as the previous section, I will now turn to the semantic properties by illustrating endocentric and exocentric compounds for each of the syntactic structures.

The general schema is illustrated below: The whole sign is the name of a European low cost airplane company, Ryanair. This example is particularly interesting as both members of the compound are realized simultaneously on the same hand. In particular one part of the handshape identifies the classifier for airplanes, and another part identifies the adjective piccolo 'little/small', which is itself another classifier (see ? for an analysis of piccolo as a SASS classifier). The extended thumb and the pinkie finger produce a f handshape which is the classifier for airplanes, while the extended thumb and the index finger produce a C handshape which is the sign for piccolo. The movement of the sign is that of the adjective piccolo itself. The literal meaning of the sign could be roughly 'cheap airplane', which would be transparent if the referent were any low cost company. As it is the name of one particular company, it is clearly exocentric.

The list of attributive exocentric compounds in LIS is given below: As a final point, I would like to stress the fact that simultaneous compounds can be constructed with all kinds of classifiers and not just with SASS. This is shown by the case of salame, where neither member is a SASS classifier.

(3.

Classifier system and compounds

As mentioned in the previous sections, there are four types of classifiers in SL. The typology is repeated here in (3.30).

( 

Nativized Loan Compounds

Beside the situation of village sign languages, signers are always a minority immersed in a speaking environment. This is also true for Italian Deaf people, who use LIS but are also in contact with Italian either in the written form or via lipreading in interactions with hearing people. This permanent contact situation, reinforced by the education system, opens the possibility that the lexicon of LIS (and sign languages in general) may be influenced by the spoken language used in the dominant community. This is expected to be visible also in the case of compounds. In particular, there is the possibility that some LIS compounds could be a calque from Italian compounds (i.e. a direct word-by-word translation of a compound). In addition, sign languages have an independent system to borrow lexical items from spoken languages, namely via fingerspelling or initialization. This non-native system, too, opens the possibility of borrowing or creating new compounds. Finally, there is also the possibility of mixed combinations of native and non-native lexical items to create new compound forms. While Quer et al.

(2016) only distinguish between fully faithful loan compounds (calques) and modified loans, I will adopt this partition but will also expand it by including which particular type of lexical entry (native vs. non-native) is used in the LIS compound.

An important aspect to highlight here is that while it is extremely likely that the lexicon of LIS is influenced by Italian, it is also true that it is largely independent from it. A solid argument to prove this comes from compounds. In particular, there are compounds in Italian However, there are also cases in which Italian has a blended form, while LIS offers a full compound. An example is the sign for agriturismo/tourism^agriculture ('farm holiday').

The Italian word agriturismo is composed by an affixoid 'agri-' clipped from agricoltura ('agriculture'), and turismo ('tourism'). The LIS counterpart tourism^agriculture is a nativized compound in which i) both the sign agriculture and tourism are used without any clipping, ii) the order of the two members is inverted with respect to the Italian sequence, iii) the mouthing that co-occurs with the compound keeps the Italian order "agriturismo", so while signers produce the manual sign for tourism, they pronounce the Italian affixoid "agri" and while they sign agriculture they pronounce the Italian word "tourism". 

Non-native combinations

Fingerspelling (and initialization) is used to borrow words from spoken languages, but signs can also be borrowed from other sign languages. Both are clearly non-native ways to expand the vocabulary of a sign language. In the case of compounds, this opens the following possibilities: of an acronym which in turn is likely to be a direct calque from Italian. Notice further that the central letter of the acronym is not fingerspelled but it is iconically represented by the intersection of the two hands, as indicated in Figure 3.27.

To conclude, although although they are attested, non-native combinations do not seem to be very productive in LIS. One possible explanation could be due to the fact that and that maybe the role of initialization is limited LIS and that fingerspelling is rarely used to create neologisms.

Other interesting compound found in LIS is the sign for 'Thailand' which is illustrated in As told, it is intersting because the compound itself is combined by a member that is borrowed by other sign Language and by a gesture.

Summing up Section 3.3.2, it is demonstrated that only one combination of non-native lexicon items is attested in LIS, namely, a fingerspelling^fingerspelling compound. But also observed one compound that combines a foreign loan sign with a gesture. Considering that gestures are not treated in the current model of sign language lexicon (Brentari and Padden 2001), I assume the gesture itself is part of the non-native lexicon in LIS and in Sign Language in general. In the next section, I will examine compounds that mix the native and non-native lexicons.

Combinations with native and non-native lexicon

In the previous section, I illustrated the properties of compounds made of either native or non-native lexical items in LIS. In this section I focus on mixed forms in which one of the two members of the compound is a native item and the other is a non-native item. The combinatorial options are given in Table 3.10, while those attested in LIS are give in Table 3 

Compounds with fingerspelled components

One example of mixed fingerspelling^core lexical item is the sign cultura ('culture') illustrated in Figure 3.29. L handshape is located in neutral space without movement. The second sign is the sign for possesive marker. It has a > handshape, shown in 3.29(b). The sign is located in neutral space; it has repeated short straight movements toward addressee.

Compounds with fingerspelling parts can be either assimilated to core lexical signs (i.e., native-like) or maintain the status of foreign lexical items (i.e., they are loan-like), (Quer et al. 2016: 206). In the case of native-like compounds, the nativization process may include several phonological processes which could include: troncation, assimilation, dropping, etc. An example of this type is the TİD example shown in section 2.2 and repeated here in (3.35). The LIS loan-like compound dts, 'TTY', is shown in Figure 3.30: In this section I will investigate phonological, prosodic, syntactic and semantic properties of these combinations.

(a) d -FS (b) t -FS (c) s -FS (d) bp-cl

Phonological characteristics

Overall, the sign language lexicon is made of prosodically short signs. Beside forms containing repetitions, signs are usually monosyllabic [START_REF] Brentari | A Prosodic Model of Sign Language Phonology[END_REF]. Therefore, word-internal phonological processes are very hard to find. Compounds offer the possibilty to investigate some of these.

Here I discuss two phenomena that are widespread in compounds: handshape assimilation in sequential compounds and hand-dropping in simultaneous compounds.

In the compound, the sign for 'furniture' is heavily reduced: the dominant hand is dropped (together with the movement). This phenomenon is obligatory in all simultaneous compounds in which the second member is a two-handed sign and it is intrinsically different from the more typical phenomenon of weak-hand dropping in sign language, which is normally optional and regulated by prosodic factors (e.g., speed of ariculation).

The second member of 'dishwasher' is a SASS classifier, and it keeps the circular movement as illustrated in Figure 3.35 below: 

Prosodic characteristics

One phonological process that affects the prosodic structure of compounds has been discussed at length in ?. The observation is that very often the movement component in compound forms is different from the movement component of the citation forms. This phenomenon has been discussed in ASL, Klima and Bellugi 1979a, as either movement reduction or as emerging from blocking epenthesis [START_REF] Brentari | A Prosodic Model of Sign Language Phonology[END_REF]). For LIS, ? showed that most of these cases emerge from a process that blocks a process of epenthesis that would otherwise insert a repeated short movement. The most interesting case is the one offered by mamma^papà ('parents'). In 

Syntactic properties

In this section I discuss four syntactic properties of compounds: i) inseparability between the two constituents, ii) substitution, iii) productive recursion and iv) inversion of word order.

For obvious articulatory reasons, inseparability is only testable with sequential compounds.

Although they are made by two "independent" units, compounds behave like a single constituent. This means that no other element can be inserted between the two members of a compound. I illustrate this property with the sign electricità^bp-cl ('computer'), shown Inverting the two members is either unaceptable or produces another meaning (Lieber and Stekauer 2011: 236). Notice that inversion is not allowed even in coordinate compounds where the two parts belong to the same syntactic category, as shown in (3.47). This sharply contrasts with phrasal coordination, where the order between two conjuncts can be freely inverted. 

c. * [[ix-1]np [[[[hdl-cl]np]^[freddo]ap]np] [vendere]vp]vp]ip[quale]np]cp d. * [[ix-1]np [[[[hdl-cl]np]^[freddo]ap]np] [vendere]vp]vp]ip[come]ap]cp
To conclude, I showed that typical syntactic tests to identify compounds in spoken languages can be used to identify compounds also in LIS.

Semantic properties

In the previous sections I illustrated cases of exocentric compounds. Exocentricity is the result of a process of semantic shift according to which the literal/compositional meaning of a compound is lost. In this section I illustrate a case in which a compound is still ambiguous between the literal meaning and shifted meaning.

A case of semantic shift is illustrated by the sign scarpe^gomma, literally "shoes rubber".

This compound is ambiguous between a compositional reading in which the sign gomma, 'rubber', is interpreted as the material out of which the shoes are made, and a shifted reading in which the whole compound means 'gym shoes'. The images of the compound are given in 3.39(a) and 3.39(b). 

Analysis

In the previous sections I illustrated the typology of LIS compounds by looking at native, nonnative and mixed combinations. I illustrated the main linguistic properties of LIS compounds.

In this section I will address the formal derivation of sequential and simultaneous compounds in LIS. For concreteness I will use the framework of Distributed Morphology (DM) [START_REF] Halle | Distributed Morphology and the Pieces of Inflection[END_REF].

Sequential compounds will be derived in a straightforward way by applying standard DM derivations, such as the one proposed in [START_REF] Harley | Compounding in Distributed Morphology[END_REF]. However, something different must be offered for the derivation of simultaneous compounds. Indeed, even if the mechanism that is ultimately responsible for the sequential vs. simultaneous status of the compound is phonological, the morphosyntatic derivation must distinguish somehow the object that is sent to PF. In this respect, I will adopt Snyder (2001)'s proposal that some compounds are generated by merging two bare roots. In particular, I will associate sequential compounds to derivations in which a root is merged with a categorized form [START_REF] Harley | Compounding in Distributed Morphology[END_REF], while simultaneous forms are generated by merging two roots. Finally, I will also provide a derivation of hypernym compounds.

Derivation of sequential compounds

In this section I illustrate with an English example how compound forms are derived in DM, then I will show how this derivation applies straightforwardly to LIS sequential compounds. [START_REF] Harley | Compounding in Distributed Morphology[END_REF] proposes the following principle guiding the derivation of compounds: (3.54) nP

√ truck n n √ truck
In the following step of the derivation, the nP merges with the root √ truck before it is assigned a syntactic category.

(3.55)

√ driveP nP √ truck n n √ truck √ drive
Then, the head of the complement, i.e., the nP, moves to the new root to create a more complex head, as illustrated below:

(3.56) √ driveP nP √ truck n n √ truck √ drive √ drive n n √ truck
Now the categorization of the complex root may happen by merging the little 'n' heading the morpheme "-er", as illustrated below:

(3.57) nP

√ driveP nP √ truck n n √ truck √ drive √ drive n n √ truck n -er
This process is then followed by movement of the complex root √ driveP inside the head of little n generating the final compound truckdriver. This is illustrated below:

(3.58) nP √ driveP nP √ truck n n √ truck √ drive √ drive n n √ truck n n er √ drive √ drive n n √ truck
Although it is not strictly speaking relevant for the following discussion, movement of [

[ √ truckP
] n ] can be blocked, at least in English, without crashing the derivation. This happens when a PP is merged. The head of the PP is realized by the preposition "of", as shown below. Some natural English alternations between a compound and non-compound form include the pairs moonlight vs. light of the moon and water cycle vs. cycle of water. In the following step of the derivation, the n merges with the root √ esplosione ('explode') before it is assigned a syntactic category.

(3.62)

√ P nP √ cuore n n √ cuore √ esplosione
Then, the head of the complement, i.e., the nP, moves to the new root to create a more complex head, as illustrated in(3.63):

(3.63) nP nP √ heart n n √ heart √ P √ explode n n √ heart
The last step of derivational process is that the whole big root, √ P is merged with a nominal functional head, n, and is categorized as a noun, as illustraded in (3.64):

(3.64) nP nP nP √ cuore n n √ cuore √ P √ esplosione n n √ cuore n n √ P √ esplosione n n √ cuore
To conclude, the derivation of sequential compounds in LIS is identical to the derivation of sequential compounds in spoken languages.

Derivation of simultaneous compounds

Extending the derivation of sequential compounds to simultaneous compounds is not immediately straightforward. The reason is that if exactly the same derivation applies then the phonological component would not be able to distinguish between those structures that should be interpreted as sequential compounds from those that should be interpreted as simultaneous compounds. In particular, if only one derivation is possible only two possibilities should be available:

• Compounds are all linearized sequentially 

SASS rotating

Of course this optionality of merging two roots has to be further constrained at least in LIS, because it is not the case that any compound is offered the possibility of a simultaneous realization. Indeed, we have seen in the previous sections that only classifiers can generate simultaneous compounds. Apparently, then, the lexicon of LIS restricts the availability of rootroot derivations to classifiers only. At this point the generalization can be stated in two ways, either as a general requirement on classifier+classifier combinations or as an option open to classifier+classifier combinations. This is illustrated below:

• Classifier^classifier compounds must be generated simultaneously

• Classifier^classifier compounds can be generated simultaneously Clearly, the first option seems to be, prima facie, empirically wrong, as there are (very few) examples of sequential classifier^classifier compounds in LIS. More research is needed to see whether those few cases can be explained in terms of principled exception (thus maintaining the stronger claim), or whether the weaker claim should be used.

In the remaining of this section I offer a step-by-step derivation of simultaneous compounds in LIS.

The derivation of simultaneous compounds in SL requires a dedicated procedure in which two roots are allowed to merge together before they are assigned the syntactic category. This 

Derivation of hypernym compounds

LIS has two types of coordinated compounds: those that are made of exactly two members (e.g., mamma^papà 'parents') and those that contain at least three members (auto^moto^bus^vario, 'vehicle'), which I labeled hypernyms, following Lepic (2016)'s terminology. There are at least two main reasons to treat the two kinds of compounds differently: namely, hypernyms allow the overt realization of the coordination (using non-manual markers) and allow the use of an overt compound marker (e.g. VARIO). These are summarized in Table 3.12.

Coordinated Compounds Hypernym

Overt Coordination * yes (non-manual)

Overt Compound Marker * optional (vario) Table 3.12: Differences between coordinated and hypernym compounds Two-member coordinated compounds can be easily derived by using the asymmetric deriva-tion proposed in [START_REF] Harley | Compounding in Distributed Morphology[END_REF]. In this respect coordinated compounds are not different from other sequential compounds. A similar derivation, however, does not extend to hypernym compounds. The reason is that there is no "syntactic space" to host either the (non-manual) coordination marker or the compound marker. The only functional projections allowed in Harley's type of derivations are those assigning the morphological category (e.g., n, v, etc.).

None of these are suited to host coordination markers (which are generally assumed to be of an independent category) nor compound markers. Notice further that the presence of other functional projections in the derivation would block the movement of complex heads (see for instance the case of "of" insertion in English). 

Summary of formal accounts

LIS shows evidence for three different types of compounds: sequential compounds, simultaneous compounds and hypernyms. Each has specific properties and poses various challenges for a unified formal derivation. In particular, Harley's type of derivation i) prohibits insertion of functional projections other than category projections, and ii) forces early insertion of category projections which would make the derivation immediately asymmetric. Snyder's type of derivation seems to be even stricter in that not even category projections are allowed. Di Sciullo's derivation is the most liberal one and in principle could be applied to derive all types of compounds attested in LIS. However, blind application of the latter to all compounds would clearly overgenerate structures never attested in LIS. In order to avoid this overgeneration, further stipulations would need to be added in order to separate out sequential, simultaneous and hypernym compounds. In this chapter, I opted for a different approach. I proposed three different derivations, one for each type of compound. An asymmetrical derivation is all that is needed to derive sequential compounds, whose linear order follows directly from the syntactic relation between the head and the other member. This derivation also extends to two-member coordinated compounds. A symmetrical root-root derivation is needed for simultaneous compounds in order to allow the phonological component to produce the two members of the compound at the same time. Finally, a "quasi-syntactic" derivation is needed for hypernyms in order to accomodate the fact that overt conjuction is obligatory and the compound marker is also optionally visible. Notice that two-member conjunct compounds can be derived either via an asymmetric derivation or via the "quasi-syntactic" derivation (if some stipulation is added to prevent coordination to be overtly realized).

Conclusions

In this chapter, I presented an extensive overview of compounds in LIS. I showed that the mechanism of compounding is fairly productive in LIS and that compounds can be found with basically all types of lexical material (core signs, classifiers, initializations, etc.). However, not all combinations are equally attested across the typology of compounds. In particular, only classifiers are allowed to produce sequential compounds. I then focused on the linguistic the various lexical categories (native and non-native signs) were attested or not. The fieldwork component of this part of my dissertation has been particularly intensive and productive.

Informants

Data have been collected from five Deaf informants who are native signers of LSF: Thomas Lêveque, Laurène Loctin, Delphine Kholoukhoev and Yohan Marcelino. Thomas Lêveque is from Bourdeaux and moved to Paris when he was 25 year old. He is an LSF actor working at the International Visual Theatre in Paris. Laurène Loctin is from the Haute-Garonne region, and moved to Paris few years ago. She is journalist working for an LSF media company, Media-PI. Delphine Kholoukhoev is from the Île de France's area who works for an LSF instructor in schools, and Yohan Marcelino is a computer scientist from Saint Etienne. All of four informants were recruited by the Institut Jean-Nicod. This variation in the origin and background of the informants produced some interesting geographical variation. In particular I found both cases in which the same concept is expressed by two independent compounds (e.g., in the case of 'hard disk'), and cases in which one concept is associated to a compound for some informants and to a phrasal description for others (e.g., 'LS teach'). Other Deaf friends also helped me in finding other compounds.1 

Data collection

Data collection was conducted by using the elicitation method only. The elicitation method is the same one that was used for LIS (see Section 3.2.2 which presents a detailed description of the methodology). The main strategy I used was to let the compounds emerge as spontaneously as possible by directing a simple conversation towards particular topics where specific compounds were expected to emerge. Once a potential compound was produced I asked the informant to repeat it and I recorded it. Then, the potential compound was played back to the informant to ask information about the meaning. In the subsequent sessions I applied standard prosodic, morpho-syntactic and semantic tests for compounding. Finally, by analyzing the videos of the signs I investigated the prosodic and phonological processes typically found in SL compounds (e.g., assimilation, movement reduction, non-dominant hand dropping, etc.). Following this procedure, I collected one hundred and eighty nine compounds in LSF.

Toward a typology of compounds in LSF: sign combinations

In this section, I will show which combinations of signs are attested in LSF. As for LIS, some of them are traditionally defined as compounds in the literature, others are not analyzed as compounds in mainstream approaches, and yet others have not even been recognized as possible compounds. In what follows I will assume the traditional division of the SL lexicon as proposed in [START_REF] Brentari | Native and foreign vocabulary in American Sign Language: A Lexicon With Multiple Origins[END_REF].

In the next sections, I present compounds in the native lexicon, Section 4.3.1, compounds in the non-native lexicon in subsection 4.3.2 and, finally, mixed forms in subsection 4.3.3. For each section, I distinguish between sequential and simultaneous compounds, and within each group I first present a syntactic typology and then a semantic typology. I will then discuss in a separate section some aspects relative to compounds that are made with two classifiers. The discussion flow is summarized by the schema in (4.1). 

Compounds

Combinations of native lexicon

The possible combinations within the native lexicon are summarized in Table 4 The first member of the compound is the sign for 'electronic' and is a core lexical sign (cf. figure 4.3(a)). It is a symmetric two-handed sign with a Z handshape. It has a single downward movement in the neutral space. The second member is a whole entity classifier (cf.

4.3(b))

. It represents a whole object, a laptop in this case. Both hands have a x handshape.

The non-dominant hand serves as place of articulation and is oriented with the palm facing down. The dominant hand lays on top of the non-dominant hand at the beginning of the sign.

A wrist movement then places it perpendicular to the non-dominant hand.

The classifier^core lexical item combination is also attested in LSF. The example discussed here is the sign for 'hard disk', shown in Figure 4.4: The first member is a SASS classifier that represents the form of a rectangular object (cf. The whole compound is composed by two classifiers expressed simultaneously. The dominant hand is a whole entity classifier representing the paper in the fax machine. It has a

x handshape and the movement is toward the addressee. The non-dominant hand is SASS classifier that represents the flat top part of the object (i.e., the fax); it has the same handshape as the dominant hand, and no movement. The peculiarity of this compound is that the two classifiers are identical in shape but belong to two different categories.

As in the case of LIS, there are several potential combinations between classifiers, which also are expected to interact with sequentiality. These facts will be addressed in the next sections.

SLs offer the possibility of expressing the two members of a compound sequentially or simultaneously. Very briefly, sequential combinations of native lexicon are those cases in which the two members of the compound are produced one after the other, like in the examples up to now, except for the Figure 4.5. In the next two sections, I will first focus on the properties of sequential compounds and then on those of simultaneous compounds.

Sequential compounds

An example of sequential combinations is shown by the sign 'hypothesis' in Figure 4.6. This is different from the citation form of coeur, which has a repeated movement.

Syntactic structure

In this section, I discuss cases of subordinate, attributive and coordinated sequential compounds.

An LSF example of a subordinate compound is the sign for 'mental processing' in Figure 4.7: The first member is the sign père ('father'). It has an L handshape with finger contact as movement. Unlike the citation form, the movement is not repeated. The sign is produced next to the mouth. The second member is the sign vieux ('old'). It has a closed fist handshape located at the chin with a reduced downward movement. The head of compound is père and the second member is an adjunct, hence its attributive nature. 2Examples of attributive combinations in LSF are given in (4.2). All hypernym compounds I have been able to find always have the sign varie to close the sequence, which is analyzed as a hypernym marker, similarly to LIS.

In this section I showed that LSF compounds have all possible syntactic combinations:

subordinate, attributive and coordinate. In addition to these, hypernym compounds are also found. In section 4.3.1.1.2, I will address the semantic properties of LSF compounds.

Semantic structure

In this section, I consider the semantic properties of sequential combinations. The semantic typology of compounds distinguishes between endocentric and exocentric compounds. The former have a clear compositional meaning derived either by the head-complement or headadjunct relation or by the coordination relation; while the latter are opaque in the sense that the meaning cannot be immediately derived by combining the meaning of the members.

LSF has compounds whose meaning is derived compositionally, by transparently combining the meaning of the two members like in the English compound taxi driver.

An LSF example of a compositional subordinate compound is the sign for 'mental processing' already discussed in Figure 4.7 and repeated here in Figure 4.11: The first member of the compound is a pointing sign towards the head/mind/brain, while the second member means "functioning". The whole compound means mental processing (lit.

'brain functioning').

A list of sequential subordinate encocentric compounds is offered in (4.5). The first sign is a pointing sign toward the nose, while the second is the sign for heart.

However, the meaning of the compound does not relate to noses or smelling, nor is it related to feelings connected to the heart. The meaning 'hypothesis', then, cannot be inferred compositionally by combining the two members.

A list of sequential subordinate exocentric compounds is offered in (4.6). The meaning of the compound can be derived by combining the meaning of the two members. The pointing sign towards the head refers to the mind/brain which is then modified by the adjective 'small'. The first member of the compound has a C handshape produced on the forehead without movement. Notice that the handshape of the pointing sign is different from the standard pointing sign because of the extended thumb. This extension is the result of assimilation from the handshape of the second member. The second member has a C handshape and it shows handshape change (closure). Unlike the citation form, the sign petit is not produced in neutral space but next to the forehead because it assimilates the place of articulation from the first member of the compound. The head of the compound is the pointing sign, while the adjective functions as an attribute, literally "small brain".

A list of sequential attributive endocentric compounds is offered in (4.7). The semantic relation between two elements and the meaning of the compound is unclear.

If processed literally it would mean "young lady". This could well be the original meaning of the compound.

However, semantic shift has drifted the meaning to the specialized meaning of "maiden".

A list of sequential attributive exocentric compounds is offered in (4.8). The first member of the compound is the sign père 'father'. It has a 6 handshape, located at the cheek with no movement. The second member of the compound is the sign mère 'mother'. It has a B handshape with a short movement toward the cheek. In their citation forms, both signs have a repeated movement which is reduced to zero. The transition movement between the two members is reanalyzed as the articulatory movement of the whole compound. The meaning of the compound is "parents" and is compositional (father^mother). 3Unfortunately, I have only been able to find this one example of coordinated compounds in LSF.

An example of a sequential coordinate exocentric compound in LSF is the sign zéro^one, 'digital' in Figure 4.16, already introduced in Figure 4.9. In the next section, I will focus on compounds made by two classifiers.

Classifier system and compounds

This section is intentionally separate because SL classifiers have their own internal classification, as shown in (4.9): The first compound is the sign SASS-cl^LPB-cl, 'keyboard' (in 4.17(a) and in 4.17(b)). The sign clavier, 'keyboard', is made by the combination of two classifiers: the first one is a SASS classifier, a symmetrical L handshape sign with a single outward movement on the horizontal plane. The meaning refers to shape of object, i.e., the flat shape of a keyboard.

The second member is Limb/Body Part classifier. Again it is a symmetrical two-handed sign with ahandshape and trilled movement of all selected fingers. Syntactically, it establishes an attributive relation between the head (the SASS classifier) and how it is used (by typing on it with the fingers). Its meaning refers to the action of typing. The meaning is transparent as it can be inferred by combining the meaning of the two classifiers.

A summary of the attested and unattested combinations is provided in Table 4 In the next sections, I discuss simultaneous and semi-simultaneous compounds, where more combinations of the classifier^classifer type are found.

Simultaneous and semi-simultaneous compounds

In this section, native simultaneous combinations are introduced. Since the basic concepts have been introduced in section 3.3.1.2, I will just present the main empirical findings for LSF.

Simultaneous combinations are made by two elements (stems or lexemes) or reduced elements produced simultaneously by the two hands. It worth noticing that processes of phonological reduction like those observed with sequential compounds are more pervasive in the case of simultaneous compounds.

Differently from simultaneous compounds in LIS, which are only of the classifer^classifer type, more options are available in LSF. The syntactic and semantic properties of these compounds are discussed in the next sections.

Syntactic structure

The first case is that of subordinate simultaneous compounds. Unlike sequential compounds, where each image corresponded to a sign, in the case of simultaneous compounds, the two images represent the initial and final instants of the compound.

An LSF examples of these is the sign for modèle, shown in Figure 4.18. handshape with a single circular movement of the wrist and it is produced in neutral space.

There is contact between the two hands. Both members are two handed-signs when used outside the compound; there is dominant hand drop in the case of 'screen' and non-dominant hand drop in the case of 'interpreter'. Crucially, the non-dominant hand of the compound (which produces the concept of screen) now also serves as location for the 'interpreter'. Syntactically, it is an attributive compound, because the morpheme interprète, which is head of whole compound, takes the classifier as an adjunct: an interpreting service that uses long-distant communication tools.

Another example is the sign of 'yogurt', shown in Figure 4.20: The sign refers to events in coffee bars where both deaf and hearing people can sign. It identifies a place that is Deaf-friendly. From a linguistic perspective, simultaneous coordinate compounds are very rare (Meir et al. 2010: 309) . LSF is not an exception, but this example is even more rare because both signs are core lexical items rather than classifier signs.

The member produced with the dominant hand has a > handshape. It is articulated in neutral space with a repeated wrist rotation. The meaning is the verb 'to sign' (4.21(a), 4.21(b)).

The non-dominant hand has a &, and is produced in neutral space without movement. Its meaning is 'coffee'. The citation form of 'to sign' is produced with both hands with an alternate movement. The citation form for 'coffee' involves the non-dominant hand as location for the sign. The dominant hand produces a repeated circular movement on top of the non-dominant hand. There are four phonological processes affecting the compound: First, the dropping of the non-dominant hand for both members. Second, the independent sign for 'coffee' is shifted to the non dominant hand. Third, the original movement of sign for 'coffee' is deleted; fourth,there is movement assimilation from the sign 'to sign' to the sign 'coffee'.

Other examples of simultaneous coordinate compounds are given in (4.13). 

Semantic structure

Let's turn to the semantics properties of simultaneous combinations. I will show here that there are endocentric and exocentric simultaneous compounds in each syntactic category.

An LSF example of a simultaneous subordinate endocentric compound is the sign for 'model', shown in Figure 4.18 and repeated here in Figure 4.22: It is an endocentric compound because the meaning can be derived by combining the two meanings of the two members: the act of copying and the object that is copied (i.e., the source).

Other examples of simultaneous subordinate endocentric compounds are given (4.14): -4.23(c). The meaning is "to stamp". The whole sign is a simultaneous subordinate exocentric compound because even if in the past exams required stamps to be marked as passed, this is not the case anymore. Furthermore, it is not the case that any stamped document can be referred to by this sign, meaning that it specialized with the particular lexical use of 'exam'.

A list of exocentric subordinate compounds is given in (4.15): The non-dominant hand has a 6 handshape and no movement and represents the stem of the eggplant. The dominant hand has a ? handshape, with a complex movement: distal movemet is an handshape change, while the proximal is a straight movement. This complex movement produces the size and shape of the eggplant itself.

A list of simultaneous attributive endocentric compounds in LSF is given in (4.16): The whole sign is composed by two classifiers; the non-dominant hand has a w handshape which is treated as a SASS classifier. The dominant hand is an handling classifier with a 6

handshape and an arc-movement. Both signs are articulated in the neutral space. It is an exocentric compound because the relation between two members and the semantic of whole compound is opaque, as the meaning of refrigerator is quite specialized (as compared to any furniture with a handle).

A list of simultaneous attributive exocentric compounds in LSF is given in (4.17): (4.17 The non-dominant hand has a z handshape and is produced in neutral space. Its meaning is enseigner, 'to teach'. The dominant hand has a > handshape, and it is also produced in neutral space. Looking at the meaning, it could refer either to verb signer, 'to sign' or to the noun signe 'sign'. Both handshapes are produced in neutral space next to each other. There is a repeated wrist movement on the dominant hand. 6 The meaning is compositional: the sign signer 'to sign' is used in LSF to the signing activity, while enseigner 'to teach' refers to the teaching activity. The whole compound refers to an activity of teaching using sign language.

A list of a simultaneous coordinate endocentric compounds in LSF is given in (4.18): However, the meaning is not the Greek letter but rather the concept of psychology.

A list of simultaneous coordinate exocentric compounds in LSF is given in (4.19): 

Classifier system and compounds

As for LIS, I treat the various combination of classifier^classifier compounds separately.

The general typology of classifiers is repeated in (4.20): The logical combinations are given in (4.21) cl^cl combinations: 'fax', 'refrigerator', 'eggplant', 'relay', 'potato', 'to dance', 'photocopy', 'scanner', 'twins', 'soup', 'Greek-Roman fight' , 'i-pad-1', 'i-pad-2', 'bread', 'leek', 'milk', 'pantheon', 'competition', 'agreement', 'grapefruit', 'psychology'.

Nativized loan compounds

The community of signers is that of a minority language in continuous contact with the dominant language. As for LSF, contact phenomena with French are quite expected. In this section I will illustrate how these are also found in the compound system.

A list of French compounds that are also compounds in LSF is given in (4.22). The first member of the compound in 4.28(a) has a Z handshape with palm oriented toward the addressee. It is produced in neutral space close to cheek. It moves toward the ipsilateral side. Its meaning is 'big'. With respect to the citation form, a few processes occurred:

first there is non-dominant hand drop; second, the movement is reduced; third, the handshape shows a forward partial assimilation from a x handshape to a Z handshape; fourth, place of articulation also is partially assimilated (next to the cheek rather than in the middle of the space). The second member in 4.28(b) has a Z handshape produced next to the cheek. It has a handshape change co-occurring with wrist rotation. The sign is quite different from the citation form. The handshape has partial finger assimilation from C to Z. The transitional movement is reanalyzed as proximal movement to which a reduced handshape change is aligned.

Disk^dur has already been described in Figure 4.4. This compound is quite interesting in that it is only a partial calque. The first member is SASS-cl describes objects with a box shape, like the shape of standard external hard-drives and not round objects like the first part of the French compound disque.

I have not been able to find simultaneous nativized loan compounds yet.

Non-native Combination

The non-native lexicon is composed of three subcategories: fingerspelled forms, signs borrowed from other SLs and Name-signs. These are described in detail in section 2.2.

The list of logically possible combinations is given in Table 4 The compounds are all made by initialized forms. For s^d and l^v the initialized formed corresponds to weekdays: S = samedi 'Saturday', D = dimanche 'Sunday'; L = lundi 'Monday' and V = vendredi 'Friday'. As for "M" and "P", they correspond to the first letters of the French expression message privé. Although S^D and L^V have a corresponding compound in French, 'jour ouvrable' and 'week-end' respectively, neither is derived from French. m^p is a calque because in French, it is represented as an acronym way such as mp, although not a compound.7 I illustrate the sign S^D in Figure 4.29. Similarly to LIS, non-native combinations nevertheless do not seem to be very productive in LSF. One possible explanation could be due to the fact that the role of initialization is limited in LSF and that fingerspelling is rarely used to create neologisms.

Combinations with native and non-native lexicon

In this section I focus on mixed forms in which one of the two members of the compound is a native item and the other is a non-native item. The combinatorial options were already given in Table 3.10 and are repeated here in Table 4.9, while those attested in LSF are give in 

Compounds with fingerspelled components

Compounds with fingerspelling parts can be either assimilated to core lexical signs (i.e., they are native-like) or maintain the status of foreign lexical items (i.e., they are loan-like), (Quer et al. 2016: 206).

Native-like

In the case of native-like compounds, the nativization process may include several phonological processes which include: truncation, assimilation and dropping. An example from TİD (Turkish SL) is shown in (4.24). I only found this one case in LSF. It is left open to see whether this is due to some pressure to further reduce the first member to an initialized sign (i.e., with only the first letter fingerspelled), or whether this is an innovation in the language and that in the future more compounds of this form will be possible.

Loan-like

As for loan-like compounds, the integrity of the original signs and fingerspelled forms is The LSF sign for sncf is illustrated in Figure 4.31: The first member corresponds to the fully fingerspelled word (which identifies the national train company in French). The second member is the core lexical sign for 'station'. It has a b handshape, the movement is circular at the wrist level and it is produced next to the cheek. Unlike French, in LSF in addition to the fingerspelled form for the acronym, the sign for 'station' has to be added.

(a) s -FS (b) n -FS (c) c -FS (d) f -FS ( 
The sign for 'Audi', not illustrated here, is identical to 'SNCF', the only difference being the sequential order of the fingerspelled form in the compound.

Like in the case of nativized fingerspelled forms, here too I have been able to find just a couple of examples in LSF. Nevertheless, to the extent that we can make a generalization, it seems that, typologically, LSF is more similar to ASL where both orders (F^Core and Core^F) are attested than to LIS where only one order is found (F^Core). It is a initialized sign which represents the first letter of French loan word, loi (i.e. 'law').

The sign handisport ('handisport') is illustrated in Figure 4.33. It is an initialized sign and represents the initial letter of word 'handicap'. The non-dominant hand has a 2 handshape, it is also expressed in the middle of neutral space. It has a repeated wrist movement. Its meaning is 'sport'. 8 The whole compound represents the concept of sports for people with disabilities.9 

An LSF example of a compound made by a gesture and a borrowed form from another sign language is sign for 'Thailand', illustrated in Figure 4.34. The first member of the compound is a one-handed sign. It has a B handshape and is produced on the nose with a wrist rotation movement. It is borrowed sign from Thai Sign Language (ThSL) where it is used to refer to the name of the country (Thailand). The second member has a # handshape produced with both hands next to the shoulders. It has an alternated repeated wrist rotation movement. It is a gesture that mimics with the hands the act of dancing.

Linguistic properties of LSF compounds

In section 4.3, I illustrated the various combinations of compound forms in LSF. The typology of attested forms is repeated here: In this section I will investigate phonological, prosodic, syntactic and semantic properties of these combinations.

Phonological characteristics

The sign language lexicon is overall made of prosodically short signs. Beside forms containing repetitions, signs are most of the time monosyllabic [START_REF] Brentari | A Prosodic Model of Sign Language Phonology[END_REF]. Therefore, word-internal phonological processes are very hard to find. Compounds offer the possibility to investigate some of these. Here I discuss two phenomena that are widespread in compounds: handshape assimilation and hand-dropping processes. The former is often found in sequential compounds, while the latter is often found in simultaneous compounds. I illustrate them in turn.

Consider the sign ignorant which is made by a pointing sign to the head ('head') and the sign petit ('small') as illustrated in Figure 4.35.

(a) pointing -head (b) petit ('small') A case of hand-dropping in simultaneous compounds is the sign for "SL teacher", already presented in Figure 4.26 and repeated here in Figure 4.36. Notice that these compounds are productively generated with the sign for signing. Such a productivity can be at tentatively explained by the fact that the process of sign language awareness is so advanced in France that many sign-related activities become regularly accessible both to Deaf and hearing communities. This might have boosted the process of creating new lexical items and the compounding process using signing. In addition to that, the phonology of signing is quite unmarked, making this sign a good candidate for a productive process. Notice however, that during the compounding process the phonology of the sign is subject to modification. In particular, as in many other simultaneous compounds, there is dominant-hand dropping. Furthermore, notice that while typical simultaneous compounds, especially those made with classifiers, are relatively fixed in terms of which hand carries which part of the sign, in the case of compounds made with signing there is a relative amount of flexibility. The 

Prosodic characteristics

One phonological process that affects the prosodic structure of compounds has been discussed at length in ?. The observation is that very often the movement component in compound forms is different from the movement component of the citation forms. This phenomenon has been discussed in ASL as arising either from movement reduction or from the blocking of epenthesis.

For LIS, ? showed that most of these cases emerge from a process that blocks epenthesis to insert a repeated short movement. A clear example is the compound père^mère ('parents').

A similar phenomenon is found in the LSF compound for 'parents'. Here too, in both members the repeated movement of the citation form of both members disappears, and the transition movement between the two handshapes is reanalyzed as the movement of the compound form.

The images are given in Figure 4.40. The second property is the substitution of one part of the compound. If substitution is possible, this means that the member substituted is an independent word/sign instead being part of a compound.11 Keeping 'disagree' as a baseline, I tried to substitute the first member with other pointing sign like sentir 'smell' (i.e., a pointing sign toward the nose). The examples in (4.30) show that replacing one member of the compound does not yield another well formed sentence. However, when the sign sentir is produced without reduction, as in (4.30c), the sentence becomes interpretable. A similar effect obtains when trying to substitute another element for the second element, for example, the sign même ('same').12 This is shown in (4.31). The third diagnostic to identify compounds is the inversion of the two members. The rationale is the following: The sequential order the two members is mandatory in a compound.

If inversion is not allowed, then the sign is a compound. 13 The examples in (4.32) shows that the test is valid also for LSF. It is not possible to invert the order between the two members of penser^différent. 

Semantics properties

At the semantic level, one of the properties of compounds is semantic shift (i.e., the re-use with a meaning that is different from the one that can be derived by combining the meaning of its two members). Like all tests of this kind, it only provides positive evidence. Namely, if a form has undergone semantic shift, it automatically counts as a compound. If a form only retains its compositional meaning, nothing can be said about its status as a compound (phonological and syntactic tests should be used to evaluate its status). In the previous sections I systematically integrated semantic shift in the general typology of compounds in LSF, distinguishing 13 Notice that this test can only apply to sequential compounds.

between endocentric forms (i.e., compositional forms), and exocentric forms (i.e., forms that have undergone semantic shift) forms.

An example of a transparent/compositional/endocentric compound is the sign père^mère, 'parents' (Figure 4.43), whose meaning is the coordination of père and mère. The first member is a pointing sign, it refers to the nose (or activities in which the nose is involved). The second member is the sign heart. This is a clear case of non-compositionality as neither the noun hypothesis nor the verb hypothesize has anything to do with the nose nor the heart.

Analysis

Overall, the typology of LSF compounds is not particularly different from that of LIS. At the macroscopic level three structures are found: sequential, simultaneous and hypernym compounds. Prima facie, may then extend the same analysis provided for LIS may extend to LSF.

In particular, sequential compounds can be derived following [START_REF] Harley | Compounding in Distributed Morphology[END_REF], simultaneous compounds can be derived following [START_REF] Snyder | On the Nature of Syntactic Variation: Evidence from Complex Predicates and Complex Word-Formation[END_REF], while hypernym compounds can be derived following Di Sciullo (2005). From a technical point of view, there is no particular problem, as the three derivations nicely account for the facts.

However, some issues are raised by the variety of simultaneous compounds attested in LSF.

While for LIS there is a clear division between what kind of items can form simultaneous compounds and what cannot (simultaneous compounds are basically limited to combination of classifiers in LIS) 14 , the situation is slightly more complicated for LSF. Indeed, simultaneous forms are found with any type of lexical item, including core lexical items (cafe^sign) and initialized forms (h(andicap)^sport, etc.). It is true that most of these forms are relatively new, and it is also likely that they are on-the-spot creations, rather than forms born spontaneous interaction within the community. Still, they seem to be productive and easily extend to related domains. This is true both for specialized domain and for less specialized domains. One example is the compound fonction 'function', shown in Figure 4.45, which belongs to the domain of mathematics.

14 One small exception are combinations between initialized forms and classifiers. The LIS signs for law and literature, for instance, involve an entity classifier and a fingerspelled letter. The problem now is how to limit the generative power of sequential and simultaneous compounds. One way to clarify the issue is to think about the first steps of the derivation of compounds. While sequential compounds are generated by merging a root element with an element that already has its category label, simultaneous compounds are generated by merging two roots directly. The asymmetric derivation then naturally maps onto a sequential compounds, while the symmetric one maps onto simultaneous compounds. This possibility was limited to classifier signs in LIS, and considering how rare are simultaneous core lexicon compounds in SL in general, it is quite tempting to establish a cross-linguistic generalization.

However, LSF shows that such a potential generalization would be too strong. On the one hand, a simple categorical restriction on which item can enter a simultaneous combination cannot work as any member of the LSF lexicon can in principle be part of a simultaneous compounds (in LIS the distinction was between classifiers vs. other lexical items). On the other hand, a completely free optionality on the derivation (asymmetric or symmetric) would clearly overgeneralize as 1) non classifier^classifier simultaneous compounds are still not as productive as sequential compounds, and 2) we do not see the co-existence of sequential and simultaneous compounds. More precisely, we never see cases in which a single compound varies between a sequential and a simultaneous form. Elaborating a complete answer to this issue requires further research which I intend to do in the future. However, it is possible to sketch some possible solutions. There are two possible ways to go, which places the explanation in different parts of the grammar. One would be to try to use morpho-syntactic machinery to further distinguish between sequential and simultaneous compounds on one side and the various lexical categories on the other. In the end, this boils down to extending the solution offered for LIS to the peculiarities of LSF. Another way would be to let the morpho-syntactic module generate both sequential and simultaneous compounds, and then have a mechanism that filters out some derivations depending on specific morpho-phonological features or properties (e.g., having unmarked handshapes, being two handed, etc.). I will leave the implementation of these possibilities to future research.

Conclusions

In this chapter I illustrated the typology and the properties of LSF compounds. I have shown that LSF has sequential, simultaneous and hyperynm compounds. However, Unlike LIS, simultaneous compounds seems to have less lexical restrictions in that there are also productive examples of simultaneous compounds being formed from two core lexical items. The morphosyntactic generation of these compounds is similar to that of LIS, although more research is needed to establish how to filter out all potential simultaneous forms that are not attested.

Chapter 5

An experimental approach to LIS compounds

Introduction

Among the criteria to identify compounds, [START_REF] Klima | The Signs of Language[END_REF] proposed phonological reduction. As they pointed out, there are three types of reduction: reduction on first member, reduction on second member and reduction on the transitional movement. An example of the first type from ASL is: face^strong, 'to resemble', in (Klima and Bellugi 1979b: 217). In this compound, the circular movement of the sign for face is reducted to zero and results in pointing toward the face of the signer.

A LIS example of this type of phonological reduction is found in the compound sign for 'ignorant', already shown in Figure 3.2 and repeated here in Figure 5.1: The citation form of the sign head includes a repeated movement which is lost in the compound form for ignorant. The sign for head then reduces to a pointing to the forehead.1 

Based on similar considerations about English, such as chairman, [START_REF] Klima | The Signs of Language[END_REF] proposed phonological reduction as a sufficient condition to identify compounds. The immediate consequence of this move is that -just as breakfast is perceived as a single word in English -compounds involving reduction in LIS should be perceived as single signs. In this chapter, I experimentally test this prediction using LIS compounds that have clear phonological reduction.

The underlying hypothesis is that compounds with phonological reduction should be perceived as single signs and not as two separate signs. If, despite phonological reduction, signs are still computed as two independent units, then phonological reduction should not be considered as a sufficient condition to identify compounds in a particular language and possibly a fortiori in sign language in general.

Notice that SLs offer the possibility of having both sequential and simultaneous compounds.

As discussed in chapter 3, simultaneous compounds in LIS are heavily phonologically so are good candidates to be perceived as single signs. Therefore, I compared simultaneous and sequential compounds.

The task was very simple: experimental participants watched sentences of various length, and were asked to count the number of signs. Sentences may contain a simultaneous or sequential compound or no compound at all. There were at least four possible outcomes:

• Simultaneous and sequential compounds are treated similarly and counted as being a single sign.

• Simultaneous and sequential compounds are treated similarly and counted as being made of two signs.

• Simultaneous compounds are treated as single signs, sequential ones are counted as being made of two signs.

• Sequential compounds are treated as single signs, simultaneous ones are counted as being made of two signs.

There is the further possibility that the compounds within a given group are not all evaluated the same, with some being treated as single signs, and others being treated as two signs. We thus also investigated the degree to which there was variability between compounds within each of the two groups.

The results will show that there are differences between sequential and simultaneous compounds: the latter are ambiguously perceived as either being made up of two signs or by just one single sign, while simultaneous compounds are clearly perceived as single units. At least for LIS, phonological reduction can therefore not be on its own taken as a sufficient criterion to define sequential compounds.

The rest of the chapter is organized as follow: The methodology is explained in section 5.2, the results appear in section 5.3, and a discussion is offered in section 5.4.

Methodology

The methodology of the study is presented in this section. Participants are described in 5.2.1, materials are presented in 5.2.2, and the procedure is explained in 5.2.3.

Participants

Recruiting Deaf participants is not an easy task, because the communities are small and normally spread over an entire country. In this study, participants were recruited via social media and via personal contacts. Only Deaf signers of LIS were recruited. Recruitment via social media was done by posting a video alert on Youtube and Facebook. 2 The experiment was open for a month. During this period of time, sixty people participated in the experiment. We considered results from the nineteen participants who completed the task with more than 60% of correct answers in the control questions (see 5.2.3).

Metadata about participants was collected via a questionnaire collected right after the text.

Of the nineteen participants, ten are men. Average age is 45 years (range 33-69). As for exposure to sign language, native signers are 45% (9), early-exposed signer are 25% (5), while late learners are 30% (6). As for education, 68% attended a Deaf school, while the rest attended mainstream schools. 3 As for the geographic distribution, five (25%) participants grew up in the north of Italy, eight (40%) in the center, and seven (35%) in the south.

Materials

The goal of the experiment is to understand if phonological reduction is a sufficient criteria to determine a given linguistic item is perceived as a compound (i.e., one sign/word) versus two separate lexical units.

Two lists of compounds wewe created, one of simultaneous and one of sequential compounds, each with 12 members (24 total). All 24 compounds listed in Table 5.1 have undergone phonological reduction from their basic citational form. The group of simultaneous compounds only contains classifier^classifier forms, while the group of sequential compounds contains five tokens of lexical^lexical forms and seven tokens of lexical^classifier forms. 4 The reason why we opted for this particular distribution in the latter group is that there are not enough compounds for 2 The video can be found here: https://youtu.be/nfAcFHGN5hw 3 By Deaf schools I consider those schools with classrooms composed by Deaf students only. By mainstream schools I consider those schools with hearing students excepts for (generally) one deaf student per class. For Deaf students in these classes, the law prescribes that additional help be provided (either with an interpreter or with a communication assistant, or a special teacher trained to work with children with disabilities). Unfortunately, this became reality only after the law 104/92 passed. Information about the language used by teachers was not collected. 4 Here I included core signs, fingerspelled signs, initializations and abbreviations.

Thus for each target sentence I created two "fillers/baselines" which can be considered as minimal pairs. The paradigm for sentences of 3-4 signs is illustrated in (5.1).

( In order to push participants to not simply count the number of signs, but also to process and understand the sentences, an attention task was included in the design. Subjects were asked to answer control questions that randomly appeared during the test phase. These questions could only be answered if the participant payed attention to the content of the previous sentence. An example is given in (5.2). The question was asked in LIS and participants had to provide the answer by typing on the keyboard. To conclude, the materials are made of 72 stimuli: 24 target sentences (12 with simultaneous and 12 with sequential compounds), 24 baseline-1 (as if compounds are counted as single signs), 24 baseline-2 (as if compounds are counted as two separate signs) and 12 control questions.

The list of all items is provided in Appendix 1, section 5.6.

Design

The experiment was fully accessible to Deaf people who are signers of LIS. It was created with the online Qualtrics platform (www.qualtrics.com). The general structure of the design is illustrated in section 5.2.3.1, while in section 5.2.3.2 I explain how I solved the issue of resizing videos within Qualtrics.

General structure

The general structure of the test is illustrated in Figure 5.2. After the instructions, there was a trial phase with 8 items (5 trial sentences and 3 control questions). After the trial phrase the real test started, with the 72 items and 12 control questions in a random order. Finally, a short questionnaire collected metadata about the participants. The trial section started with a video description and instructions of the test and then presented the 8 trial items. After a repetition of the instructions, the test items appeared in a random order. The questionnaire to collect metadata was included at the end of the test. The metadata collected came from the following questions:

(5. f. Is your mother deaf?

g. In which year were you born?

Questions (a), (c), (e) and (f) had a multiply choice answer; for the others, the participants had to write the answer with the keyboard. The experiment concluded with a video in which I thank the participant.

Beside the counting request, Italian was also used in the control questions (see section 5.6

where the English translations are also provided).

Non-standard operation in Qualtrics

The Qualtrics workspace is shown in Figure 5.3, where it is possible to see the various blocks used to generate the test. The default size for videos, once uploaded on Qualtrics, is 320:180. This was too small for the experiment, as the hands couldn't be processed effectively. To enlarge movie size, it is neccessary to go to the html view and modify the parameters of movie size. However, this move may result in lower video quality, as after uploading videos on Qualtrics some compression is automatically made (to save space and guarantee streaming). This solution was not optimal, so I decided to upload movie clips on a dedicated YouTube channel, which guarantees reasonable quality. The link to the video was then manually embedded on the html of the Qualtrics experiment. In this case it is possible to modify the size of the clip without losing quality.

While this procedure guarantees a reasonable quality of the videos, it forces the test to be run with a fast Internet connection.

The part of the html code that was used is given in (5.4).

( 

Results

The results of descriptive and predictive analyses are given in this section.

Descriptive statistics

The original dataset included 1368 tokens. After removing some null responses (NAs) and three non-numeric responses (in two cases participants wrote a string in Italian, probably the answer to a previous control question; in one case they provided an alternative between two possible answers, i.e., "5-6"), the dataset included 1358 tokens. Our goal was to test whether Klima and Bellugi (1979b)'s claim that phonological reduction is a sufficient criterion to determine compounds in ASL is also valid for LIS. The hypothesis is that compounds should be counted as one single sign rather than as two signs in our task. In other words, all things being equal, if compounds are treated as single units at the sign level a sentence containing two lexical sign plus a compound should be counted as a sentence with 3 signs. The alternative hypothesis is that the very same sentence is counted as having 4 signs. This is illustrated in (5.5):

(5.5) a. Hyp. 1 compounds = 1 sign: cat thomas fall-in-love 3 signs b. Hyp. 2 compounds = 2 signs: cat thomas fall-in-love

Following this rationale, accuracy on a given hypothesis was calculated as the percent of sentences whose reported length matched the predicted length on that hypothesis.

When accuracy was computed according to the first hypothesis (i.e., the ASL criterion extending to LIS), the percentage of accuracy was quite high in the case of simultaneous compounds, but was at chance for sequential compounds. This is illustrated in Table 5.2, where the distribution of the baseline is also given. • Age Of all these potential predictors, I found a main effect of Stimulus Type, Length and its interaction. Outliers (<2 Standard Deviation) were removed (38 datapoints, 2.8% of the total). The graph of the interaction is given in Figure 5.9, where it is shown that simultaneous compounds have a virtually identical behavior as the beseline, while sequential compounds behave in a 6 Values of baseline sentences with 6 and 7 signs were collapsed.

radically different way. In particular, as the length of stimuli increases, accuracy decreases for baseline and simultaneous compounds while it slightly increases with sequential compounds. The results of this statistical analysis basically confirm what has been observed with the descriptive statistics. There is a significant difference in accuracy between sentences containing sequential compounds and the rest of the stimuli. This difference in accuracy seems also to spread across items of various length. This seems to be quite puzzling as normally performance decreases with longer items, as is the case of the baseline sentences and the sentences with simultaneous stimuli. In order to further explore the possible sources of this difference I plotted the percentage of accuracy for items containing sequential compounds (see Figure 5.10).

The graph shows that there are certain sequential compounds that show a very high level of accuracy (culture, fall-in-love, parents and psychology), while the others have very low accuracy. This contrasts with the distribution of accuracy in simultaneous compounds, which is overall high, as shown in Figure 5.11. of compounds against length in Figure 5.13. In this case, overall accuracy is higher, the range is smaller (between 57% and 94%) and accuracy decreases with item length. 

Discussion

Phonological processes affecting compounds (reduction, stress patterns, assimilation, etc.) are a sufficient criterion to identify compounds. [START_REF] Klima | The Signs of Language[END_REF] claimed the same for ASL compounds, where phonological reduction is taken as a sufficient condition to identify compounds in ASL. I tried to test whether the same criterion applies to LIS. This seems to be the case for simultaneous compounds, which are treated in an identical way as standard lexical signs. However, once we look at sequential compounds, results are much less clear.

In particular, this class of compounds seems to be much less homogeneous. Some forms like culture, parents and psychology are perceived as single lexical units; others are perceived as clearly separate signs (e.g., corrector, owen-pasta and meat). There is also a group of signs that stays somewhat in the middle. Notice that in each group we find both presumably recent and old concepts. The take-home message for sequential compounds, then seems to be that some forms are perceived as a single lexical unit, while others are not and phonological reduction does not seem to be a crucial factor.

Conclusion

In this Chapter, I investigated whether phonological reduction is a sufficient condition to identify compounds in LIS. The criterion was first proposed for ASL in [START_REF] Klima | The Signs of Language[END_REF].

The logic of the criterion is the following: phonological reduction enhances the perception that a form is a single lexical unit, hence the compound is treated as a single sign. Experimental results have shown that phonological reduction is a valid criterion for simultaneous compounds in LIS, but cannot be used for sequential compounds, where some reduced forms are perceived as single signs, but others are not. Table 5.14: Sequential compound: 'oven pasta', length: 5

A control question is associated to the item in Baseline-2.

The question asked in LIS is: On Sunday, What kind of food Italians eat?

Sequential compounds

Type Glosses Length Target Giovanni mamma^papà ix-poss passato ospedale 5

Baseline-1 Giovanni cugino ix-poss passato ospedale 5

Baseline-2 Giovanni zio nonno ix-poss passato ospedale 6

Translation 'Giovanni's {parents, cousins, uncle and grandfather} were hospitalized' A control question is associated to the item in Baseline-2.

The question asked in LIS is: What device Deaf people use a lot? Table 6.1: LSF target compounds I constructed 24 target sentences each containing a compound. The sentences were of different length (from 3 to 6 signs). Each compound was used only once.

In addition to target sentences, I also created two sets of baselines/fillers where no compounds are used. The first set of baselines contained sentences that were 3 to 6 signs long. The second set of baselines contained sentences that were 4 to 7 items long. The first baseline sentences had same length as if the compound in target sentences were computed as a single sign. The second baseline sentences were one sign longer sentences, to match target sentences in case the compound were computed as made of two separate signs. In this particular baseline, the "additional" sign created a coordinated phrase. Thus for each target sentence I created two "fillers/baselines" which can be considered as minimal pairs. The list of stimuli and the control questions are provided in the section 6.6.

Results

The results of descriptive and predictive statistics are given in this section.

Descriptive Statistics

The original dataset included 1296 tokens. Following the procedure used in chapter 5, Table 6 The graph of the interaction is given in Figure 6.7, where it is shown that simultaneous compounds have a virtually identical behavior as the baselines, while sequential compounds behave in a different way. In particular, as the length of stimuli increases, accuracy decreases for baselines and simultaneous compounds while it increases with sequential compounds. Very similarly to LIS, also in the case of LSF the interaction shows that sequential compounds do not follow the typical trend of decreasing accuracy while the length of the stimu- The distribution of items containing simultaneous compounds is given in Figure 6.9 and shows that overall simultaneous compounds are perceived as one single sign. Figure 6.9: Accuracy by Item: Simultaneous compounds

Discussion

The study shows that there are three significant main factors: Stimulus type, Stimulus length and Exposure to LSF. There is also a significant interaction (Stimulus type * length).

The effect of Exposure to LSF indicates that native signers use phonological reduction as a criterion to identify compounds as lexical units more frequently than non-native signers.

In LSF, like in LIS, phonological reduction is a sufficient condition to identify simultaneous compounds as lexical units. This is also confirmed by the distribution of accuracy among simultaneous compounds.

The interaction between stimulus type and length is similar to the one already observed for LIS (see Chapter 5). For LSF as well, longer sequences induce lower accuracy for stimuli with simultaneous compounds and baselines but not for stimuli with sequential compounds.

However, the overall accuracy for sequential compounds is higher in LSF than in LIS (64% vs. 50%), although the range is similar (from 16% to 100%), possibly indicating that LSF is somehow integrating phonological reduction as a stable criterion to identify compounds even for sequential compounds. This seems to be a possible explanation once we look at the distribution of accuracy among sequential compounds. It emerges that beside three items ('camper van', 'washing machine' and 'hard-disk'), all the others have a very high level of match. This means that overall, even in the case of sequential compounds, phonological reduction could be a sufficient criterion, unlike in LIS.

Conclusion

In this chapter, I investigated whether phonological reduction is a sufficient condition to identify compounds in LSF. The criterion was first proposed for ASL in [START_REF] Klima | The Signs of Language[END_REF].

The logic of the criterion is the following: phonological reduction enhances the perception that a form is a single lexical unit, hence the compound is treated as a single sign. Experimental results have shown that phonological reduction is a valid criterion both for simultaneous and sequential compounds in LSF. In the case of sequential compounds, however, there could be some variation depending on specific compounds which are still perceived as composed of two separate signs. 1979b), (?), [START_REF] Lepic | Motivation in Morphology : Lexical Patterns in ASL and English[END_REF]). The diagnostics for ASL compounds emerging from this work have since been adopted for other sign languages, but this has often been done without performing the language-internal tests necessary to verify their status. In particular, phonological criteria (e.g., reduction, assimilation, etc.) have been used as easy targets to identify compounds in SL. Unfortunately, no study has systematically addressed compounds in SLs other than ASL.

At a formal level, SL compounds offer a varieties of challenges: the grammatical category is only rarely detectable in SL, complicating standard derivational approaches; the fact SLs have two relatively independent manual articulators allows the generative mechanism to create simultaneous compounds which are problematic under any theory of compounds.

This was the situation when I started my thesis. I decided to address the topic of compounding in SL from three main angles: typological/empirical, theoretical and experimental.

In the empirical part, I offered a thorough description of compounds in two sign languages:

LIS and LSF. In the theoretical part I provided a formal account of how to derive the whole typology of compounds found in these two languages. In the experimental part, I investigated whether phonological reduction is a sufficient condition to identify compounds in SL.

I briefly summarize here the main results achieved in each of these domains.

At the typological level, the classification of compounds in SL can be addressed by looking at their syntactic relation (subordinate, attributive vs. coordinate), their semantic relation (endocentric vs. exocentric) as well as their prosodic nature (sequential vs. simultaneous). Furthermore, given the complexity of SL lexicon (core lexical items, classifiers, non-native forms), a variety of combinations is potentially available to generate compounds, including stacking of signs to create hypernyms. I adopted these typological approaches to describe compounds At the empirical level this translates into a thorough description of compounds in LIS and LSF. I presented an extensive overview of compounds in LIS and in LSF. I showed that the mechanism of compounding is fairly productive in both languages and that compounds can be found with basically all types of lexical material (core signs, classifiers, initializations, etc.).

However, not all combinations are equally attested across the typology of compounds. In LIS, only classifiers are allowed to produce simultaneous compounds, while LSF simultaneous compounds seems to have less lexical restrictions in that they are attested also between core lexical items and seem to be productive. I also focused on the linguistic properties of compounds in LIS and LSF, describing phonological, prosodic, syntactic and semantic processes that may appear in compounds. bution to the general debate is that of showing that compounds can be derived in multiple ways depending on their properties and that morphosyntactic derivation is not the only process that affects the combinatorial options of compounding. Postsyntactic processes, especially linearization, have to have access to at least partial representations in order to distinguish between forms that have to be spelled out sequentially or simultaneously.

At the experimental level, I investigated whether phonological reduction is a sufficient condition to identify compounds in LIS and in LSF. The criterion was first proposed for ASL in [START_REF] Klima | The Signs of Language[END_REF]. The logic of the criterion is the following: phonological reduction enhances the perception that a form is a single lexical unit, hence the compound is treated as a single sign. In LIS, experimental results showed that phonological reduction is a valid criterion for simultaneous compounds, but cannot be used for sequential compounds, where some reduced tend to be perceived as single signs, but many others do not. In contrast, in LSF, phonological reduction is a valid criterion both for simultaneous and sequential compounds in LSF. In the case of sequential compounds, however, there could be some variation depending on specific compounds which are still perceived as composed by two separate signs. My major contribution here was to show that importing criteria from one SL to another has to be done with extreme caution.

Despite the variety of approaches I followed to understand the behavior of compounds in SL, several questions remains to be addressed in future research. I list here three of them.

Although most of the lexical combinations generate compounds in LIS and LSF, several gaps have been found in the paradigm. Future research will determine whether these are accidental lexical gaps, or whether there are principled reasons behind them, like in the case of simultaneous compounds in LIS where core lexical items were disallowed entirely.

Another domain for future research is connected to the "flexibility" of SL in importing lexical items from foreign systems (e.g., via fingerspelling and initialization) and the productivity of the compounding process. The question to investigate is the extent to which gestures (i.e., articulatory material that is highly proximal to sign) can be integrated into the grammar of SL and productively generate compounds. One way to integrate gestures could be via complex
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  (a) bere -start (b) bere -end
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 2223 Figure 2.2: 'Drink'
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 2 Figure 2.11: lfs 'Monday'

  phonological and/or grammatical isolation from normal syntactic usage" (?: 695) "Composition […] denotes the combining of two free forms or stems to form a new complex word referred to as compound. […] Composition has come to be viewed in current linguistic work as the process of concatenating two existing stems from the lexicon of a language to form a new, more complex stem which has the potential to enter the lexicon as a stable morphological unit." (?: 280) So compounds are the result of a special morphological process that combines (in the lexicon) two or more (morphological) units. The process enriches the lexicon and is substantially different from the standard mechanism of phrasal combination as indicated by Guevara and Scalise:"…compounds are special […] because in a compound there are typically two constituents that are held together by a relation which is not explicitly (phonetically) realized: for example, apron string can be paraphrased (and is probably interpreted) as the string of an apron."(Guevara and Scalise 2009: 107) The aim of this dissertation is not that of proposing a new general definition of compounds, but rather to investigate whether the properties normally used to identify compounds in spoken languages can be fruitfully applied to investigate similar mechanisms in SL. Leaving aside issues related to historical evolution,[START_REF] Bisetto | The classification of compounds[END_REF] propose a classification of compounds according to two criteria: one is the grammatical relation between the two members, and the other is the semantic relation between the constituents. The schema in (2.1) illustrates the three grammatical relations found in compounds:

  the semantic level,[START_REF] Bisetto | The classification of compounds[END_REF] distinguish between endo-and exocentric compounds. In endocentric compounds, the semantic relation between the members of a compound is transparent/compositional; while in exocentric compounds, the relation is not compositional. Examples of the former category are: book seller, wind mill, student-athlete, etc; while examples of the latter are: pick pocket, sans papier, father-daughter, etc.One example of each compounds typology extracted by (?: 72) are illustrated in
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Figure 2 .Figure 2 .

 22 Figure 2.13.

Figure 2 .

 2 Figure 2.14: eat Figure 2.15: bed

  .11) a. duty^D-U-T-Y b. D-U-T-Y ^duty c. duty pointing to a printed form d. duty pointing to a written form on a blackboard While the first two cases are very similar to fingerspelled ASL compounds, the latter two are more complex to define. The interesting point is that Lepic found out that chain compounds are also used in informal contexts and not just in formal education settings for pedagogical purposes. Examples of these types are given in (2.12).(2.12) a. p-r-o-s-o-d-y^cl:'wave' b. cl:'4x4 grid'^p-a-t-t-e-r-n c. a-b-s-t-r-a-c-t^summarize d. cute^q-u-a-i-n-t (Lepic 2015: 91)
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 2 Figure 2.16: Sequential vs. simultaneous compounds
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  Figure 3.1: General Schema

  Figure 3.3: 'Hard disk'

  From a syntactic point of view, the relation between the two members of a compound could be either that of complementation, modification, or coordination. Let us focus on subordinate compounds with a head-complement relation. English examples of this kind are listed here in (3.2): (3.2) a. apple cake b. sun glasses c. water pipe d. taxi driver (Lieber and Stekauer 2011: 67) A LIS examples of this kind is the sign carne^we-cl ('meat food'), which is composed by the sign for carne ('meat') and an entity classifier as shown in 3.6(a) and in 3.6(b), respectively.
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 36 Figure 3.6: 'Meat food'The first sign has a b handshape. The index and the middle fingers are selected and both have bent non-base joints. The location is the cheek and, differently from the sign 'meat' produced in isolation, there is no movement in the compound form.

  Figure 3.7: 'Hard disk'

  Figure 3.8: 'Parents'
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 3 7) a. ⟨core^core⟩: 'parents', 'Do something despite uncertainty or risk' b. ⟨core^cl⟩: unattested c. ⟨cl^core⟩: unattested d. ⟨cl^cl⟩: 'table'

  Figure 3.9: 'Veichle'

  endocentric compounds from English and Italian, respectively, are shown in (3.10): (3.10) a. taxi driver b. capostazione ('station master')
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 3 Figure 3.10: 'Heart attack'
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 3 Figure 3.11: 'Computer'
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 3 Figure 3.13: 'Table'
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 3 Figure 3.14: 'Do something despite uncertainty or risk'
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 3 20) a. ⟨core^core⟩: 'Do something despite uncertainty or risk' b. ⟨core^cl⟩: unattested c. ⟨cl^core⟩: unattested d. ⟨cl^cl⟩: unattested To sum up, for each syntactic category and possible combinations of native lexicon, I provided examples of endocentric and exocentric sequential compounds. The schema below, in

  the previous sections, I illustrated examples of classifier^classifier compounds. However, the typology of classifiers normally includes four categories in SL, as shown in (3.21): (3.21) a. Size And Shape Specifier classifiers b. Handling classifiers c. Limb/Body part classifers d. Whole Entity classifiers In principle, then, one would expect to find classifier compounds with all possible combinations.

  Figure 3.15: 'Table'

  Figure 3.16: 'Driver's license'

  3.16(a)). It has a straight movement along the horizontal plane. It is used to refer to thin rettangular objects. The second member is a handling-cl with 6 handshape. Its movement mimic the use of a steering wheel (cf. 3.16(b)).

  Figure 3.17: 'Fork'

  Figure 3.18: 'Pencil case'
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 3 23) a. ⟨core^core⟩: unattested b. {core^cl}: unattested c. ⟨cl^cl⟩: 'i-phone', 'pencil case', 'copy machine' An example of simultaneous coordinate compound in LIS is the sign salame 2 'salami', shown in 3.19(a) and 3.19(b).

  Figure 3.19: 'Salami'

  endocentric compound in LIS is the sign fax, shown in Figure 3.20.

  Figure 3.20: 'Fax'

  Figure 3.22: 'Pencil case'

  Figure 3.24: 'Farm holiday'

  ('weekday'). Both compounds are made by combining initializations. In sabato^domenica, the first member is the fingerspelled letter 'S' (2), while the second member is the letter 'D' (G) stemming from sabato ('Saturday') and domenica ('Sunday'), respectively. The relevant example is shown in 3.25(a) and 3.25(b).
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 3 Figure 3.29: 'Cultura'
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 3 35) A-L^SOUND ('Alarm') (TİD) (Quer et al. 2016: 206) Unfortunately, I was not able to find any examples of this type for LIS. As for loan-like compounds, the integrity of the original signs and fingerspelled forms is preserved. Two ASL examples of this type, shown in section 2.2, are repeated here in (3.36).(3.36) a. dead^e-n-d ('deadend street') b. b-e-l-l^boy ('bellboy') Two LIS examples of this type are given in (3.37). (3.37) a. d-t-s^bp cl ('TTY') b. d-v-d^sass cl ('DVD')
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 334 Figure 3.30: 'TTY'
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 3 Figure 3.35: sass-cl
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 3 Figure 3.36: sass-cl^sass-cl 'Washing machine'

  both members of the compound the repeated movement of the citation forms disappears and the transition movement between the two handshapes is reanalyzed as the movement of the compound form. The images are given in 3.37(a) and 3.37(b).
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 3 Figure 3.37: 'Parents'
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 3 38(a) and 3.38(b).
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 43 Figure 3.38: 'Computer'

  expressed via body posture in LIS. Torso orientation identifies two spatial locations where each conjunct is signed. In coordinated compounds, there is no overt non-manual component. As a point of comparison, this is also different from spoken Italian, where some coordinated compounds (e.g., mangiaebevi) allow the overt conjunction e (and).5 If the compounding operation is lexically productive, recursivity is also expected. Some examples of recursivity are shown in (3.48) (the original head of the compound is highlighted in blue). (3.48) a. fabbrica produzione spazzola scarpe montagna fallimento firm production brush shoes mountain bankrupt 'The factory that produces for hiking boots brushes, is reduced to bankruptcy' b. marca cl cassetto armadio legno scarso brand drawer wardrobe wood bad 'The brand that makes wooden tapes is poor' c. cerniera tasca borsa pelle coccodrillo rotto zip pocket bag skin crocodile broken 'The zipper of the crocodile leather bag pocket is broken' d. barattolo vetro marmellata ciliegia rotto jar glass jam cherry broken 'The glass jar of cherry jam is broken'Finally, compounds are opaque with respect to syntactic operations. This means that extraction of one member is predicted to be impossible. In a sense, this is a variant of the substitution test. Rather than substituting a member of a compound with another lexical item, it is replaced with a wh-pronoun. While wh-signs can easily target the entire compound, they cannot target either member. The contrast between (3.49b) and (3.49c)-(3.49d) shows that it is not possible to extract only one of the elements of a compound is composed. (3.49) a. [[ix-1]np [[[[hdl-cl]np^[freddo]ap]np] [vendere]vp]vp]ip I refrigerator sell 'I sell refrigerators.' b. [[ix-1]np [[[[hdl-cl]np^[freddo]ap]np] [vendere]vp]vp]ip[quale]np]cp I refrigerator sell what 'What do I sell?'

  Figure 3.39: 'Gym shoes'
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 363 50) '[Compounds] ... are constructed when phrasal elements Merge with a Root before that Root is itself Merged with a categorizing terminal node'. (Harley 2009: 8) The global configuration is illustrated in (3.51). The root element √ root is not yet assigned a categorizing terminal node when it merges with the phrasal node (yP). The result of the merge is the whole compound form xP. (3.51) xp yp √ root To illustrate, I present here the step-by-step derivation of the English compound truckdriver (see Harley 2009 for more examples). The first step of the derivation is the creation of the phrasal unit containing the nominal element truck. This is done by merging the root √ truck with the empty category node 'n'. This process of categorization is required by the Categorization Assumption defined in (3.53): (3.53) 'Roots cannot appear without being categorized; Roots are categorized by combining with category-defining functional heads' (Embick and Noyer 2007: 296) After this first merge operation, the root moves inside the head of the nominal phrase as illustrated in (3.54).

  ready to illustrate the derivation of sequential compounds in LIS. I will use the compound cuore^esplosione ('heart-attack').The first step of the derivation, shown in (3.60), is the creation of the phrasal unit containing the nominal element cuore ('heart'). This is done by merging the root √ cuore with the empty category node 'n'.(3.60) nP √ cuore n ∅ Then, the root moves inside the head of the nominal phrase as illustrated in (3.61).

  procedure is lexically restricted to classifiers. This proposal is only a first step towards a complete solution as there are still several open issues. To mention two of them, it is left open how the phonological component maps the two roots to the two hands; and it is left open to evaluate whether the four classes of classifiers can freely generate simultaneous compounds or whether there are further restrictions in this respect.

αmammabianco

  However, hypernym compounds can be derived adapting Di Sciullo (2005)'s proposal. The core of her proposal relies on the assumtion in (3.67):(3.67) 'A compound includes a minimal functional (F) tree.'(Di Sciullo 2005: 16) This assumption boils down to a "quasi-syntactic" derivation, very symilar to the derivation that generates 'of' insertion in English, as shown in (3The functional projection F provides the semantic relation between the constituents of the compound. The head could be filled by a conjunction (AND), disjunction (OR) and other operators (e.g., an operator that Di Sciullo calls SORT). Functional elements could be expressed, as in bed-and-breakfast, or not, as in mother-child.This derivation can straighforwardly apply both to coordinated compounds and hypernyms in LIS. Coordinated compounds like mamma^papà ('parents') can be then derived in two ways: either following Harley's proposal or following Di Sciullo's one. The latter is illustrated in (3.69):In this second derivation, however, some stipulations must be done to accomodate the fact that no functional element (either manual or non-manual) is allowed to appear. 7 A similar derivation can account for disjunctive compounds as in (3.70).The derivation of hypernym compounds in LIS must procede according to Di Sciullo's proposal as functional material is overtly expressed and Harley's derivation does not allow functional projections to be inserted between roots. Furthermore, since hypernym compounds may show both coordination and compound markers, there is the need of more than one functional projection. The structure of the hypernym auto^moto^bus^vario ('vehicle') is provided in(3.71). Notice The head of the conjunction ('&'), is overtly realized by signing each member of the compound in a different spatial location.

  Figure 4.1: General Schema

  (a) pointing -forehead (b) moi-meme ('myself')

Figure 4 . 2 :

 42 Figure 4.2: 'Suicide'

Figure 4 . 3 :

 43 Figure 4.3: 'Laptop'

  (a) sass-cl (b) dur ('hard')

Figure 4 . 4 :

 44 Figure 4.4: 'Hard disk'

figure 4 .Figure 4 . 5 :

 445 figure 4.4(a)). It is a symmetrical two handed sign with a L handshape, articulated in the neutral space. The two hands start next to each other and then move further away on the horizontal plane. The second member is the core lexical sign hard. It has a b handshape and a wrist rotation movement (which is reduced with respect to the citation form). The sign is articulated on the non-dominant hand which has the same handshape. Combinations between two classifier signs are also attested, as shown by the sign 'fax' inFigure 4.5:

Figure 4 . 5 :

 45 Figure 4.5: 'Fax'

  (a) pointing -nose (b) coeur ('heart')

Figure 4 . 6 :

 46 Figure 4.6: 'Hypothesis'

  (a) pointing -forehead (b) moteur ('motor')

Figure 4 .

 4 Figure 4.7: 'Mental processing'

  (a) père ('father') (b) vieux ('old')

Figure 4 .

 4 Figure 4.8: 'Grand-pére'

  of coordinated compound is the sign 'digital' shown in Figure4.9: (a) zéro ('zero') (b) un ('one')

Figure 4 . 4

 44 Figure 4.9: 'Digital'

  (a) t-shirt (b) pull ('Sweater') (c) col-roulé ('Turtleneck') (d) pantalon ('Trousers') (e) varie ('Several')

Figure 4 .

 4 Figure 4.10: 'Clothes'

  (a) pointing -forehead (b) moteur ('motor')

Figure 4 .

 4 Figure 4.11: 'Mental processing'

  compounds like the English, pickpocket, or computer in LIS, an LSF example is the sign pointing -nose ^coeur which means 'hypothesis' (4.12(a) and 4.12(b)).

  (a) pointing -nose (b) coeur ('heart')

Figure 4 .

 4 Figure 4.12: 'Hypothesis'

  now turn to sequential attributive endocentric compounds, like the English blackboard. An LSF example is the sign pointing -forehead ^petit which means 'ignorant' (4.13(a) and 4.13(b)).

  (a) pointing -forehead (b) petit ('small')

Figure 4 .

 4 Figure 4.13: 'Ignorant'

  of a sequential attributive exocentric compound is given in Figure4.14: (a) jeune ('Young') (b) fille ('Lady')

Figure 4 .

 4 Figure 4.14: 'Maiden'

( 4 .

 4 8) a. core^core: 'maiden', 'grand mother', 'grand father' compounds, an example of an endocentric compound in LSF is the sign père^mère, 'parents' (Figure4.15).

  (a) père ('father') (b) mère ('mother')

Figure 4 .

 4 Figure 4.15: 'Parents'

  (a) zéro ('zero') (b) un ('one')

Figure 4 .

 4 Figure 4.16: 'Digital'

( 4 .

 4 9) a. Size And Shape Specifier classifiers (SASS) b. Handling classifiers (Hlg) c. Limb/Body part classifers (BP) d. Whole Entity classifiers (WE) Since combinations between classifiers are quite productive in LSF, thus it worth addressing which particular combinations are attested. The logical possibilities are given in

  (a) SASS-cl (b) LPB-cl

Figure 4 .

 4 Figure 4.17: 'Keyboard'

  (a) modèle -start (b) modèle -end

Figure 4 .

 4 Figure 4.18: 'Model'

  (a) relay -start (b) relay -end

Figure 4 .

 4 Figure 4.19: 'Relay'

  (a) yaourt -start (b) yaourt -end

Figure 4 .

 4 Figure 4.20: 'Yogurt'

Figure 4 .

 4 Figure 4.21: 'Coffee sign'

( 4 .

 4 13) a. ⟨core^core⟩: 'coffee sign' b. {core^cl}: unattested c. ⟨cl^cl⟩: 'competition' In this section, I have shown the syntactic structure of simultaneous compounds. The semantic properties of LSF compound are discussed in the next section.

  (a) modèle -start (b) modèle -end

Figure 4 .

 4 Figure 4.22: 'Model'

Figure 4 .

 4 Figure 4.23: 'Exam'

Figure 4 .

 4 Figure 4.24: 'Eggplant'

( 4 .

 4 16) a. ⟨core^core⟩: unattested b. {core^cl}: unattested c. ⟨cl^cl⟩: 'eggplant' Let's now move to attributive exocentric compound like Ryanair in LIS. One LSF example is the sign refrigerateur ('refrigerator'), illustrated in Figure 4.25 below: (a) réfrigérateur -start (b) réfrigérateur -end

Figure 4 .

 4 Figure 4.25: 'Refrigerator'

  ) a. ⟨core^core⟩: unattested b. {core^cl}: unattested c. ⟨cl^cl⟩: 'refrigerator' Simultaneous coordinate compounds are found in LSF. An example of a simultaneous coordinate endocentric compound in LSF is the sign enseigner^signes illustrated in Figure 4.26 below: (a) enseigner^signes -start (b) enseigner^signes -end

Figure 4 .

 4 Figure 4.26: 'SL teach'

( 4 .6

 4 18) a. ⟨core^core⟩: 'SL teach' b. {core^cl}: unattested c. ⟨cl^cl⟩: 'competition' An LSF example of simultaneous coordinate exocentric compound is the sign psychologie (i.e. 'psychology') , shown in Figure 4.27: The citation form of both members, 'to teach' and 'to sign' is a two handed symmetric sign. (a) psychologie -start (b) psychologie -end

Figure 4 .

 4 Figure 4.27: 'Psychology'

( 4 .

 4 19) a. ⟨core^core⟩: 'coffee sign' b. {core^cl}: unattested c. ⟨cl^cl⟩: 'psychology' Summing up, LSF has endocentric and exocentric compounds both of the simultaneous and sequential type with different syntactic structures (subordinate, attributive and coordinated).

( 4 .

 4 20) a. Size And Shape Specifier classifiers (SASS) b. Handling classifiers (Hlg) c. Limb/Body part classifers (BP) d. Whole Entity classifiers (WE)

( 4 .'

 4 22) a. grand^pere-2 Woman in the puberty period' These are one-to-one nativized loan compounds because the structure and the meaning of each member of the compound are borrowed from French. The signs for disk^dur and jeune^fille have been described in the previous sections. I will describe here the sign for grand^pere-2.

  (a) grand ('big') (b) père ('father')

Figure 4 .

 4 Figure 4.28: 'Grandfather'

  Figure 4.29: 'Week-end'

( 4 .

 4 24) A-L^SOUND ('alarm') (TİD)(Quer et al. 2016: 206) An LSF examples of this kind of phenomena is the sign for usb, illustrated in Figure4.30.

  (a) u -FS (b) s -FS (c) hdl-cl

Figure 4 .

 4 Figure 4.30: 'USB'

  preserved. Focusing on sequential compounds, two LIS examples of this type are shown in (3.37), repeated here in (4.25): (4.25) a. d-t-s^l/bp cl ('TTY') b. d-v-d^sass cl ('DVD')The LSF examples of this kind are listed in (4.26).

( 4 .

 4 26) a. s-n-c-f^gare ('SNCF') b. chaîne^a-u-d-i ('Audi')

  e) gare ('station')

Figure 4 .

 4 Figure 4.31: 'SNCF'

  Moving to simultaneous compounds, two LSF examples of this type are listed in (4.27).

( 4 .

 4 27) a. l^we-cl ('law') b. h^sport ('handisport')The sign for loi ('law') is illustrated in Figure4.32.

  (a) l -FS (b) we-cl

Figure 4 .

 4 Figure 4.32: 'Law'

Figure 4 .

 4 Figure 4.33: 'Handisport'

Figure 4 .

 4 Figure 4.34: 'Thailand'

( 4 .

 4 28) a. core^core → pointing-forehead^moi-meme 'suicide' b. core^cl → informatique^we-cl 'laptop' c. cl^core → sass-cl^dur 'hard disk' d. cl^cl → sass-cl^we-cl 'fax'

Figure 4 .

 4 Figure 4.35: 'Ignorant'

  (a) enseigner^signes -start (b) enseigner^signes -end

Figure 4 .

 4 Figure 4.36: 'SL teach'

  interesting cases are the signs enseigner^la^LSF ('to teach LSF'), enseigner^en^LSF (to teach (any subject) in LSF') and enseigner^lsf (a general term encompassing both other terms). The still images are given in Figure 4.37, in Figure 4.38 and in Figure 4.39. All three compounds are made by the same members which are enseigner and signer. The compounds in this triplet minimally differ in the location of the two hands in the signing space (Figure 4.37 vs.s Figure 4.38), and on which hand signing is produced (Figure 4.37, Figure 4.38 vs. Figure 4.39).

Figure 4 .

 4 Figure 4.37: 'To teach LSF'

Figure 4 .

 4 Figure 4.38: 'To teach in LSF'

Figure 4 .

 4 Figure 4.39: 'SL teach'

  (a) père ('father') (b) mère ('mother')

Figure 4 .

 4 Figure 4.40: 'Parents'

Figure 4 .

 4 Figure 4.41: 'Disagree'

Figure 4 .

 4 Figure 4.42: dual-1pl

( 4 .

 4 29) a. dual-1pl penser^différent both-of-us think^different ✓'The two of us disagree.' * 'You and I have different thoughts.' b. penser^différent dual-1pl think^different both-of-us ✓'The two of us disagree.' * 'You and I have different thoughts.' c. penser dual-1pl différent think both-of-us different * 'The two of us disagree.' ✓'You and I have different thoughts.'

( 4 .

 4 30) a. dual-1pl penser^differént both-of-us think^different ✓'The two of us disagree.' b. dual-1pl sentir^differént both-of-us smell^different * 'The two of us smell differently.' c. dual-1pl sentir differént both-of-us smell different ✓'The two of us smell differently.'

( 4 .

 4 31) a. dual-1pl penser^différent both-of-us think^different ✓'The two of us disagree.' b. dual-1pl penser^même both-of-us think^same * 'The two of us agree.' c. dual-1pl penser même both-of-us think same ✓'The two of us had the same thoughts.'

( 4 .

 4 32) a. ✓penser^différent think^different b. * différent^penser different^thinkThe test also applies to coordinate compounds, where the syntactic equivalence between the two members should favor inversion. This is shown by the sign numerique, 'digital' in (4.33).

  I showed that insertion, replacement and inversion are valid syntactic tests to identify compounds in LSF. These are the tests I used to validate all the compounds I found in LSF.

  (a) père ('father') (b) mère ('mother')

Figure 4 .

 4 Figure 4.43: 'Parents'

  (a) pointing-nose (b) coeur ('heart')

Figure 4 .

 4 Figure 4.44: 'Hypothesis'

  (a) f -FS (b) we-cl

Figure 4 .

 4 Figure 4.45: 'Function'

Figure 4 .

 4 46), indicating that the productivity of this type of compounds may not be limited to the domain of mathematics.

  (a) l -FS (b) we-cl

Figure 4 .

 4 Figure 4.46: 'Law'

  (a) h -FS (b) maison ('house')

Figure 4 .

 4 Figure 4.47: 'handicapped housing' (French: 'MDPH')

Figure 4 .

 4 Figure 4.48: 'Handisport'

  Figure 5.1: 'Ignorant'

  .1) a. cat thomas fall-in-love target (2 signs + 1 compound) 'Thomas has fallen in love with cats.' b. cat thomas cure baseline-1 (3 signs) 'Thomas takes care of cats.' c. cat thomas cuddle play baseline-2 (4 signs) 'Thomas cuddles and plays with cats.'

( 5 .

 5 2) a. cat thomas cuddle play ENTER NUMBER OF SIGNS: b. Who does Thomas play with? (control question asked in LIS) ENTER ANSWER FOR THE QUESTION:

Figure 5 . 2 :

 52 Figure 5.2: Design timeline

Figure 5 . 3 :

 53 Figure 5.3: Qualtrics workstation

Figure 5 .

 5 Figure 5.4: qualtrics window

Figure 5 .

 5 Figure 5.7: Accuracy & Gender

Figure 5 . 9 :

 59 Figure 5.9: Mixed model: Interaction Plot

Figure 5 .

 5 Figure 5.10: Accuracy by Item: Sequential compounds

Figure 5 .

 5 Figure 5.12: Accuracy by Item: Sequential compounds against sentence length

Figure 5 .

 5 Figure 5.13: Accuracy by Item: Simultaneous compounds against sentence length

  , Italians eat {oven pasta, tagliatelle, cheese and ham}'

Figure 6 . 5 : 2 • 2 •

 6522 Figure 6.5: Accuracy & Exposure

Figure 6 . 6 :

 66 Figure 6.6: Mixed model: LSF Exposure

Figure 6 . 7 :

 67 Figure 6.7: Mixed model:Interaction between length and accuracy

  lus increases. In order to further explore the possible sources of this fact I plotted the percentage of accuracy for items containing sequential compounds (see Figure6.8). The graph shows that overall sequential compounds have a very high level of accuracy except for three items, tent^sass-cl 'Camper van', (16.7%), machine^laver 'Washing machine', (27.8%) and SASS-cl^dur 'Hard-disk' (22.3%).

Figure 6 . 8 :

 68 Figure 6.8: Accuracy by Item: Sequential compounds

Chapter 7 Conclusion

 7 In this dissertation, I investigated the domain of compounds in sign languages. Compounding has been documented as a key strategy to enrich the lexicon of SL (Quer et al. 2016 and Sandler and Lillo-Martin 2006) even in situations of emergent sign languages (Meir et al. 2010). At the typological level, several classifications of compounds have been proposed in the literature of spoken languages. The most comprehensive one is summarized in Bisetto and Scalise (2005) and has been slightly adapted to sign language and applied to ASL by Vercellotti and Mortensen (2012). Compounds have been fairly well studied in ASL (a.o., (Klima and Bellugi

  in LIS and LSF. I capitalized on the typology of ? and Vercellotti and Mortensen (2012) to investigate the possible combinations including simultaneous compounds and compounds with classifier signs. I applied several diagnostics to assess their status. My major contribution to the general debate on compounding is a more comprehensive typology of classifiers in which simultaneous forms are also taken into account. The question remains open whether simultaneous forms are only possible in sign language or whether spoken languages may have this option too (see below).

  At the formal level, one of the challenges of SL compounds is that of identifying the correct grammatical category of signs. Rather than offering alternatives to the standard categorizations of signs/words in nouns, adjectives or verbs as proposed in[START_REF] Vercellotti | A classification of compounds in American Sign Language: an evaluation of the Bisetto and Scalise framework[END_REF], I bypassed the problem by adopting a framework in which categorization and compounding are treated as two separate, independent but interacting phenomena. I capitalized on the interaction to offer distinct derivations for sequential and simultaneous compounds. In particular, I used Distributed Morphology (Embick and Noyer 2007) as a reference framework and Harley (2009)'s proposal to derive sequential compounds. I adapted Snyder (2001)'s proposal to derive simultaneous compounds and Di Sciullo (2005)'s to account for hypernyms. My major contri-
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	.1.

Table 2

 2 

.1: Scalise and Bisetto's classification We will see in the next sections that Bisetto and Scalise's categorization is problematic for SL as the distinction between grammatical categories is far from obvious

[START_REF] Sandler | Sign language and linguistic universals[END_REF]

. Indeed,

[START_REF] Vercellotti | A classification of compounds in American Sign Language: an evaluation of the Bisetto and Scalise framework[END_REF] 

propose to use the more neutral label "predicate" rather than that of verb.

Table 2

 2 .2, Table 2.3 and in Table 2.4.

		Hierarchical compounds	
		Subordinate	
	Expressed predicate	Unexpressed predicate
	Endo	Exo	Endo	Exo
	bookseller	pickpocket	windmill	sans papier
	sleep^sunrise	eat^noon	food^store	clothes^door
	'oversleep'	'lunch'	'groceery'	'closet'
	kill^self	red^slice	music^group	money^gift
	'suicide'	'tomato'	'band'	'charitable organization'
	man^marry	become^quiet	jew^temple	
	'wife'	'peace'	'synagogue'	
	Table 2.2: Vercellotti's subordinate classification

Table 2 . 4

 24 

: Vercellotti's coordinate classification

  In weekend (Figure2.18), the dominant hand produces the handshape of saturday while the non-dominant hand produces the handshape for sunday. Other cases of simultaneous compounds from LIS and LSF will be discussed in the next chapters.

	Although the terminology is different, semi-simultanous compounds are similar to lexicalized
	compounds in Lepic (2015).	
	While they have been mentioned several times in the literature, there is no serious attempt
	at systematizing compounds that include classifier forms. Quer et al. (2016) reports two cases
	in which SASS classifiers are used:	
	(2.15)	
	Figure 2.18: 'Weekend' a. swim^sass-cl ('swimming-pool')	(NGT)
	b. d-v-d^sass-cl ('DVD')	(TID)
	(Quer et al. 2016: 177)
	However, Meir et al. (2010) treated SASS classifiers as affixes rather than root units, hence
	undermining the compound status of these forms. While Quer et al. (2016) do not provide any
	Finally, Quer et al. (2016) reports the class of semi-simultaneous compounds in sign lan-evidence in favor of a compound analysis of these forms, I will analyzed these (and other forms
	guages which are similar to blend compounds in spoken languages. Examples are shown in with other types of classifiers) in great detail in chapter 3 and chapter 4, and I will provide
	(2.13): convincing arguments that these are compounds rather than affixed forms.	
	(2.13) a. brunch	
	b. smog	
	c. apericena	
	Aronoff et al. (2003), ? and Meir et al. (2010) report that simultaneous compounds in sign The English word brunch is composed by two blended words. The first part br-comes from
	languages are rare and that this fact contrasts with the behavior of affixes which are very often breakfast and the second part -unch comes from lunch. While there could be certain simi-
	expressed simultaneously (see for instance SL aspectual morphology). larities between blend compounds in spoken languages and simultaneous compounds in sign
	Nonetheless, these simultaneous forms seem to be attested cross-linguistically. An example language, one macroscopic difference remains. Blended compounds are still composed sequen-
	from NGT is the sign saturday^sunday, 'weekend'. The compound retains the handshape of tially. Semi-simultaneous compounds are combinations of signs in which the two members are
	saturday in the dominant hand and that of sunday in the non-dominant hand. Still images almost unidentifiable because the phonological processes that applied to them made hardly dis-
	for saturday, sunday and weekend in NGT are given below: tinguishable or recognizable the two signs. Some examples from German Sign Languge (DGS)
	and American Sign Language (ASL) are given below.	
	(2.14) a. god^wait (advent)	(DGS)
	b. eat^bed (home)	(ASL)
	c. think^marry (believe)	(ASL)
	(?: 490)	

  .1.

	sign for head/know, but differently from the sign 'head/know' the sign does not
	have a repeated movement, and it only includes the transition to the head. The second sign is the sign for 'small'. It has a O handshape with index and thumb
	selected in contact each other, and non selected fingers extended, shown in 3.2(b).
		Core	Classfier
	Core	Core^Core	Core^Classifer
	Classifier Classifer^Core Classifer^Classifer
	Table 3.1: Combinations of native lexicon
	All the logical possibilities, shown in Table 3.1, are attested in LIS. An example of each
	type is offered here.		
	(3.1) a. ⟨core^core⟩ signs:		
	(a) pointing-head ('head/know')	(b) piccolo ('small')
		Figure 3.2: 'Ignorant'
	An example of a ⟨core^core⟩ compound is the sign for 'ignorant'. The first member
	is a pointing sign toward the forehead, (cf. 3.2(a)). It is normally used to refer to
	the head and by extension to the mind. The B handshape is the same as in the

  The list of endocentric coordinate compounds in LIS is given below:

	(3.18) a. ⟨core^core⟩:	'parents'
	b. ⟨core^cl⟩:	unattested
	c. ⟨cl^core⟩:	unattested
	d. ⟨cl^cl⟩:	'table'
	English examples of exocentric coordinate compounds are show in (3.19).

(3.19) a. mother child b. North east c. mind brain (Lieber and Stekauer 2011: 67) Lieber and Stekauer 2011 consider North East (example 3.19 b) an exocentric because the whole compound does not refer to (some properties of) the North or to (some properties of) the East.

Table 3 .

 3 

		Subordinate	Attributive	coordinate
		Endo	Exo	Endo	Exo	Endo	Exo
	Core+core 'heart attack' unattested unattested 'fall in love'	'parent'	'To go it blind'
	Core+cl	'meat'	'computer' unattested 'hard disk' unattested	unattested
	Cl+core	'refrigerator' unattested unattested unattested unattested	unattested
	Cl+cl	unattested	unattested unattested unattested	'table'	unattested

2, summarizes the results.

For some categories (e.g., exocentric cl^cl), I was not able to find examples. Given that sequential CL^CL compounds are rare, it seems likely that these are simply accidental gaps. It is of course possible that there is systematicity to these gaps, but I leave this as an open question for future research.

Table 3 .

 3 2: LIS schema of sequential compounds structure and lexicon

Table 3 . 3
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		.3.			
		SASS	Hlg	BP	WE
	SASS SASS^SASS SASS^Hlg SASS^BP SASS^WE
	Hlg	Hlg^SASS	Hlg^Hlg	Hlg^BP	Hlg^WE
	BP	BP^SASS	BP^Hlg	BP^BP	BP^WE
	WE	WE^SASS	WE^Hlg	WE^BP	WE^WE

: Potential combination of Classifiers However, sequential compounds in which both members are classifiers are very hard to find in LIS. Indeed, we will see that in the case of classifier^classifier compounds the most natural realization for LIS is in simultaneous forms. However, some LIS examples of sequential compounds made with classifiers are shown in Figure 3.15 and Figure 3.16:

Table 3

 3 

	.4

Table 3 . 4
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: Attested combination of Classifiers 3.3.1.2 Simultaneous and semi-simultaneous compounds In the next sections I illustrate examples of simultaneous compounds in LIS. I will use the same presentation structure of the previous sections: first I will introduce the syntactic typology (Section 3.3.1.2.1) and then the semantic one (Section 3.3.1.2.2).

Table 3 . 5

 35 

		Subordinate	Attributive	coordinate
		Endo	Exo	Endo	Exo	Endo	Exo
	Core^core unatttested	unattested	unattested	unattested unattested unattested
	Core^cl	update'	unattested	unattested	'Ryanair'	unattested unattested
	Cl^Cl	'fax'	'authorization' 'pencil case' unattested	'salami'	unattested

29) a. ⟨core^core⟩: unattested b. {core^cl}: Ryanair c. ⟨cl^cl⟩: unattested Unfortunately, I was not able to find any case of simultaneous coordinated exocentric compound in LIS.

To conclude this section, endocentric and exocentric compounds are found in simultaneous constructions in LIS. A summary of the finding is schematically represented below: : LIS schema of simultaneous compounds structure and lexicon

Table 3 . 6

 36 Notice that in the case of simultaneous compounds there is no temporal ordering of the two component words. The logically possible combinations are listed in Table3.6.

	.30) a. Size And Shape Specifier classifiers
	b. Handling classifiers	
	c. Limb/Body part classifers	
	d. Whole Entity classifiers	
			SASS	Hlg	BP	WE
		SASS SASS^SASS
		Hlg	Hlg^SASS	Hlg^Hlg
		BP	BP^SASS	BP^Hlg BP^BP
		WE	WE^SASS WE^Hlg WE^BP WE^WE
			SASS	Hlg	BP	WE
	SASS 'washing machine'	
	Hlg	'pencil case'	'to sew, to cut food'
	BP		'i-pad'	'wedding'	'doctor'
	WE		'fax'	'authorization'	'to touch' 'spoon'
		Table 3.7: Attested combination of Classifiers

: Potential combination of Classifiers

All the logical combinations are attested; an example from each is reported in Table

3

.7.

in Italian but not in LIS

  

that are not compounds in LIS, there are compounds in LIS that are not compounds in Italian and concepts that are represented by independent compounds in the two languages. Of course there are also cases in which the Italian compound is borrowed in LIS. This is summarized in the examples below. (3.31) Compound a. ITA: treno ad alta velocità (compound) vs. LIS: SASS-cl (not compound) (3.32) Compound in LIS but not in Italian a. LIS: mamma^papà (compound) vs. ITA: genitori (not compound) (3.33) Compound in both languages but unrelated a. ITA: portafoglio (compound) vs. LIS we-cl^hgl-cl (compound) (3.34) Calque a. LIS: pesce^spada (compound) = ITA: pescespada (compound)

Table 3 .

 3 8: Potential combinations of stems from non-native lexicon Of these options, only one is attested in LIS, namely the fingerspelling^fingerspelling option. This is summarized in Table3.9:

		Fingerspelling	Other SL	Name-sign
	fingerspelling fingerspelling^fingerspelling fingerspelling^other SL fingerspelling^Name-sign
	other SL	other SL^fingerspelling	other SL^other SL	other SL^Name-sign
	Name-sign	Name-sign^fingerspelling	Name-sign^other SL	Name-sign^Name-sign

Table 3 .

 3 9: Attested combinations of stems from non-native lexicon Two examples of this kind are the signs sabato^domenica ('weekend') and lunedì^venerdì

Table 3 .

 3 .11. 11: Attested combinations of mixed lexicon

		Core	Cl	Fs	Other SL(O-SL) Name-sign(NS)
	Core Core^Core Core^Cl Core^Fs	Core^O-SL	Core^NS
	Cl	Cl^Core	Cl^Cl	Cl^Fs	Cl^O-SL	Cl^NS
	Fs	Fs^Core	Fs^Cl	Fs^Fs	Fs^O-SL	Fs^NS
	O-SL O-SL^Core O-SL^Cl O-SL^Fs	O-SL^O-SL	O-SL^NS
	NS	NS^Core	NS^Cl	NS^Fs	NS^O-SL	NS^NS
		Table 3.10: Potential combinations of mixed lexicon	
		Core	Cl	Fs	(Other SL) O-SL Name-sign (NS)
	Core Core^Core Core^Cl Core^Fs	Core^O-SL	Core^NS
	Cl	Cl^Core	Cl^Cl	Cl^Fs	Cl^O-SL	Cl^NS
	Fs	Fs^Core	Fs^Cl	Fs^Fs	Fs^O-SL	Fs^NS
	O-SL O-SL^Core O-SL^Cl O-SL^Fs	O-SL^O-SL	O-SL^NS
	NS	NS^Core	NS^Cl	NS^Fs	NS^O-SL	NS^NS

  One derivation would be mapped to sequential compounds, the other to simultaneous compounds. In what follows, I propose that the classical derivation of compounds in DM

	(Harley, 2009) is the one that generates sequential compounds; while simultaneous compounds
	are derived by allowing two roots to merge together before assigning a syntactic category to
	either root. In other words, the first step of the derivation of simultaneous compounds should
	yield a representation like the following:		
		(3.65)	√ P
			√	root 1	√	root 2
	This possibility has been proposed on different grounds in Snyder (2001) for one particular
	category of English compounds.		
	The roots	√ SASS rotating and	√ SASS box merge together to create a big root,	√	P ; which is
	then categorized as a noun.			
		(3.66)		
						NP
						n o
				√ p i	n
			√ SASS rotating	√ SASS box	0
					SASS box

• Compounds are all linearized simultaneously Neither option is satisfactory as both are empirically inadequate. One step towards a possible solution would be to let the grammar generate compounds at least in two slightly different ways.

The example in

(3.66) 

shows how this can apply to the LIS compound washing machine.

Table 4 .

 4 .1.

		Core	Classfier
	Core	Core^Core	Core^Classifer
	Classifier Classifer^Core Classifer^Classifer

1: Combinations of native lexicon I now present one example for each of combinations in Table 4.1. The first case is represented by the sign for 'suicide', shown in Figure 4.2.

Table 4

 4 

		Subordinate	Attributive	Coordinate
		Endo	Exo	Endo	Exo	Endo	Exo
	Core^core 'mental processing' 'hypothesis' 'ignorant' 'in my opinion'	'parent'	'digital'
	Core^cl	unattested	unattested	unattested	unattested	unattested unattested
	Cl^core	'blackboard'	unattested	unattested	'hard disk-1'	unattested unattested
	Cl^cl	unattested	unattested	'calendar'	'keyboard'	unattested unattested

.2 summarizes the results. For some categories (e.g., subordinate Core^cl), I was not able to find examples.

It is left open whether this is a case of an accidental lexical gap or whether there is some systematicity.

Table 4 .

 4 2: LSF schema of sequential compounds structure and lexicon

Table 4

 4 

	.3.

Table 4 .

 4 

	hypernym.	
	(4.10) a. clavier	sass^bp
	'keyboard'	
	b. calendrier	we^we
	'calendar'	
	c. vêtement	(hypernym)
	'clothes'	

3: Potential combinations of Classifiers

The list in (4.10) summarizes the combinations I have been able to find in LSF. Despite the fact that Table

4

.3 offers many possible combinations, only a few are in fact attested. This could be due in part to a methodological problem (i.e., I was not able to find these forms during my field work sessions). However, I believe that it is more likely due to the fact most of these options are realized as simultaneous compounds, like in the case of LIS. Although hard to find, sequential combinations of classifiers are attested. I have found two compounds and a

Table 4

 4 

				.5:
		SASS		Hlg	BP	WE
	SASS SASS^SASS	
	Hlg	Hlg ^SASS Hlg ^Hlg
	BP	BP ^SASS	BP ^Hlg BP ^BP
	WE	WE ^SASS WE ^Hlg WE ^BP WE ^WE
	Table 4.5: Potential combinations of compounds with classifiers
	The combinations attested in LSF are given in (4.6), followed by a list of examples.
		SASS		Hlg	BP	WE
	SASS 'Pantheon'		
	Hlg	'eggplant'		'potato'
	BP	'I-pad'	unattested	'twins'
	WE	'to dance' unattested unattested 'competition'
	Table 4.6: Attested combinations of compounds with classifiers
	Not all of possible combinations are attested; the missing cases are BP^Hlg, WE^Hlg and
	WE^LPB combinations. Although non-exhaustive, the list in (4.21) serves to show that the
	mechanism is quite productive in LSF.	

Table 4 .

 4 .7. 7: Potential combinations of compounds with non-native lexicon Like in LIS, of these options only the fingerspelling^fingerspelling is attested in LSF. This is summarized in Table 4.8. Three examples of this kind are attested in LSF, listed in (4.23).

		fingerspelling	other SL	Name-sign
	fingerspelling fingerspelling^fingerspelling fingerspelling^other SL fingerspelling^Name-sign
	other SL	other SL^fingerspelling	other SL^other SL	other SL^Name-sign
	Name-sign	Name-sign^fingerspelling	Name-sign^other SL	Name-sign^Name-sign

Table 4 .

 4 10.

		Core	Cl	Fs	O-SL	Name-sign
	Core	Core^Core	Core^Cl	Core^Fs	Core^O-SL	Core^Name-sign
	Cl	Cl^Core	Cl^Cl	Cl^Fs	Cl^O-SL	Cl^Name-sign
	Fs	Fs^Core	Fs^Cl	Fs^Fs	Fs^O-SL	Fs^Name-sign
	O-SL	O-SL^Core	O-SL^Cl	O-SL^Fs	O-SL^O-SL	O-SL^Name-sign
		Core	Cl	Fs	O-SL	Name-sign
	Core	Core^Core	Core^Cl	Core^Fs	Core^O-SL	Core^Name-sign
	Cl	Cl^Core	Cl^Cl	Cl^Fs	Cl^O-SL	Cl^Name-sign
	Fs	Fs^Core	Fs^Cl	Fs^Fs	Fs^O-SL	Fs^Name-sign
	O-SL	O-SL^Core	O-SL^Cl	O-SL^Fs	O-SL^O-SL	O-SL^Name-sign
	Name-sign Name-sign^Core Name-sign^Cl Name-sign^Fs Name-sign^O-SL Name-sign+Name-sign

Name-sign Name-sign^Core Name-sign^Cl Name-sign^Fs Name-sign^O-SL Name-sign^Name-sign Table

4

.9: Potential combinations of mixed lexicon compounds

Table 4 .

 4 10: Attested combinations of mixed lexicon compounds

Table 5 .

 5 2: Accuracy of sequential and simultaneous compounds according to Hyp. 1 When accuracy was computed according to the second hypothesis, the percentage of match lowered both in the case of simultaneous compounds (as expected, given results from Table5.2) and for sequential compounds. This is illustrated in Table5.3, where the distribution of the baseline is also given.

	5		
		Match Mismatch
	Accuracy Seq.	50%	50%
	Accuracy Sim.	79%	21%
	Baseline	75%	25%
		Match Mismatch
	Accuracy Seq.	40%	60%
	Accuracy Sim.	8%	92%
	Baseline	75%	25%

Table 5 .

 5 3: Accuracy of sequential and simultaneous compounds according to Hyp. 2[START_REF] Klima | The Signs of Language[END_REF]'s phonological criterion to identify compounds in ASL easily extends to the case of simultaneous compounds of LIS. The situation of sequential compounds is more complex. In particular, it appears that neither of the two hypotheses perfectly predict the experimental results. In the next section, I will thus investigate the factors that lead to categorization of sequential compounds as one word or two words. In the rest of the chapter, I will only consider accuracy as counted under Hypothesis One.Interestingly, none Exposure to LIS, School Type, Gender or Age seem to have an effect on the distribution of accuracy. This is shown in the tables and plots below.

	Accuracy/ LIS Exp. Native Non-Native
	match	72%	71%
	mismatch	28%	29%

Table 5 .

 5 4: Accuracy & LIS Exposure: Native = at least one Deaf parent

	Figure 5.5: Accuracy & LIS Exposure
	Accuracy/ School DEAF MAINSTREAM
	match	72%	69%
	mismatch	28%	31%
	Table 5.5: Accuracy & School Type

Table 5 . 6

 56 

: Accuracy & Gender

Table 5 .

 5 7.

	Fixed Effects	Estimate Std. Error z value P value
	Length	0.488	0.227	2.148	.03
	Baseline	8.805	1.334	6.597	< .001
	Simultaneous	8.272	1.730	4.780	< .001
	Length*Baseline	-1.469	0.274	-5.350	< .001
	Length*Simultaneous	-1354	0.358	-3.777	< .001

Table 5 .

 5 7: Fixed effect values: Underlying level = Sequential compounds.

	Model Info: AIC=1242, BIC 1283.5, Loglik = -613, Number of Observation = 1321.

Table 5 .

 5 15: Sequential compound: 'parents', length: 5 Ieri negozio Apple nuovo Silvana vedere 6 Translation 'Yesterday, Silvana saw a new {hard disk, movie, Applestore}'

			Sequential compounds
	Type			Glosses	Length
	Target	Ieri memoria^sass-cl nuovo Silvana vedere	5
	Baseline-1 Ieri	film	nuovo Silvana vedere	5
	Baseline-2			

Table 5 .

 5 16: Sequential compound: 'hard disk', length: 5 A control question is associated to the item in Baseline-1.The question asked in LIS is: When did Silvana see the new movie? Tavolo sedia ix-loc plastica costare poco 6Translation 'This plastic {pencil sharpener, adhesive tape, table and chair} is/are cheap' Table 5.26: Simultaneous compound: 'pencil sharpener', length: 5 Periodo ora pianta fiore colore vario 6 Translation 'At this time, {pens, cakes, plants and flowers} are of different colors'

			Simultaneous compounds
	Type			Glosses		Length
	Target	we-cl^hdl-cl	ix-loc plastica costare poco	5
	Baseline-1	Scotch	ix-loc plastica costare poco	5
	Baseline-2				
			Simultaneous compounds
	Type			Glosses		Length
	Target	Periodo ora hdl-cl^we-cl colore vario	5
	Baseline-1	Periodo ora	torta	colore vario	5
	Baseline-2				

Table 5

 5 

		Simultaneous compounds		
	Type		Glosses		Length
	Target	Sordo ix-1-pl	we-cl^sass-cl	usare forte	5
	Baseline-1	Sordo ix-1-pl	messaggio	usare forte	5
	Baseline-2	Sordo ix-1-pl Skype camfrog usare forte	6
	Translation	'Deaf people use {faxes, text messages, Skype and Camfrog} a lot'

.27: Simultaneous compound: 'pen', length: 5 A control question is associated to the item in Target.

The question asked in LIS is: What kind of object has different colors?

Table 5 .

 5 28: Simultaneous compound: 'fax', length: 5

Table 6 .

 6 .2 illustrates accuracy under the hypothesis that phonological reduction is enough to identify compounds. 2: Accuracy of sequential and simultaneous compounds Hyp. 1Similarly to LIS, simultaneous compounds have a very high accuracy in LSF (84.7%). The level of accuracy is virtually identical to that of its natural baseline (Baseline-1, 85.4%). Interestingly and differently from LIS where accuracy for sequential compounds was at chance, accuracy of sequential compounds is still quite high (64.8%) in LSF.None Type of school, Gender, Region of provenance or Age seem to affect the distribution of accuracy. This is shown by the tables and plots below.

		Match Mismatch
	Accuracy Seq. 64.8%	35.2%
	Accuracy Sim. 84.7%	15.3%
	Baseline-1	85.4%	14.6%
	Baseline-2	69.4%	30.6%
	Accuracy/ School Type Mainstream Deaf School
	match	79.4%	75.4%
	mismatch	20.6%	24.6%
	Table 6.3: Accuracy & School Type

Table 6 . 4

 64 

	Accuracy/Region Bordeaux Lyon Marseille Paris
	match	83.3%	77.3%	75.9%	74.2%
	mismatch	16.7%	22.7%	24.1%	25.8%

: Accuracy & Gender Figure 6.2: Accuracy & Gender

Table 6 . 5

 65 AgeInterestingly, there seems to be a consistent difference once we consider exposure to LSF between native and non-native signers, as shown in Table6.6. 1

	Accuracy/ LSF Exp. Native Non-Native
	match	83.2%	71.2%
	mismatch	16.8%	28.8%

: Accuracy & Region where participants grew up Figure 6.3: Accuracy & Region where participants grew up Figure 6.4: Accuracy &

Table 6 .

 6 6: Accuracy & LSF Exposure: Native = at least one Deaf parent

Table 6 .7 Fixed Effects Estimate Std. Error z value P value

 6 

	Length	-3.1434	1.3530	-2.323	0.020164 *
	Baseline-1	-8.4483	7.9083	-1.068	0.285393
	Baseline-2	-7.4844	8.0060	-0.935	0.349865
	Stimulusseq.	-22.3056	7.8827	-2.830	0.004659 **
	Non-Native	-1.7993	0.5301	-3.394 0.000689 ***
	Length*baseline-1	1.5351	1.4339	1.071	0.284356
	Length*baseline-2	1.0782	1.4417	0.748	0.454537
	Length*sequential	3.8066	1.4352	2.652	0.007996 **

Table 6 .

 6 7: Fixed effect values: Underlying level = Sequential compounds.

	Model Info: AIC=760.7, BIC 816.8, Loglik = -369.3, Number of observations = 1213.

The Republic of Mordovia is a federal subject of Russia, its language is a subgroup of the Uralic languages, comprising the closely related Erzya language and Moksha language (both spoken in Mordovia).

The word is etymologically derived from Sanskrit dvamdva, literally pair, couple. It is used to refer to coordinated combinations in which the conjunction has been eliminated. An example from Friulan, an Italian dialect, is marimont ('sea and mountains') to refer to the entire world.

These forms are first discussed in[START_REF] Klima | The Signs of Language[END_REF] and labeled "superordinate compounds". Meir et al. (2010) uses the term "dvandva compounds", although compounds in spoken languages normally involve concatenation of two items only.

I want to thank Ezio Bramato, Davide Genna, Filippo Minolfi, Giuliano Nonnis, Fabio Poletti, Angela Petrucci and many other people with whom I discussed my data.

There is another possible analysis of the classifer in

3.19(b). It could be analyzed as a sass-cl. If so, the whole compound cannot be a coordinate compound anymore. The sass-cl would be categorized as noun and the entity in 3.19(a) as a verb. The result would be a subordinate compound.

The same classifier is productively used in other compounds like washing-machine, fridge, owen and other pieces of furniture.

Notice that elettricità, 'electricity', is a semi-productive stem for compounds, so I have to be careful to find a good replacement that does not generate another compound in LIS and that is still semantically compatible.

Interstingly, space is used to coordinate items in hypernyms (see below).

We adopt the convention of indicating inside terminal nodes the phonological material that will be inserted by Vocabulary Insertion rules.

In the case of a derivation using Harley's system, one must stipulate that the semantic relation is inferred somehow pragmatically.

I want to thank Angelique Blanc, Yann Cantin, Damien Ducasse, Ludovic Ducasse and many other people with whom I discussed my data.

Notice that there is another variant for grandfather, which is glossed here as grand^père-2. This form is also a compound. However, it is a clear calque from spoken French and will be discussed in section 4.3.1.3.

Notice that earlier stages of the compounding process are still attested in the lexicon. Some informants produce a version of parents in which part of the movement component of father are retained.

Given that source and result are the two arguments of copier, there could in principle be another meaning associated to this compound, namely that of the resulting object. This seems indeed the meaning of the nominalized version of the same sign in LIS, but not in LSF. I assume that both readings are in principle available and that one gets lexicalized in the language. Indeed LIS has a different sign for 'model'. Furthermore, notice that there is in principle another way to derive this compound which is to assume that the object classifier is head of the compound and the verb copier an adjunct. The meaning would be an object that is copied. Under this derivation the compound would be attributive in nature.

This example is also discussed in[START_REF] Makouke | Mieux comprendre l 'organisation interne des UL complexes de la LSF: Pertinence d'un niveau d'analyse morphologique en LS : le cas de la composition en LSF[END_REF].

This point opens the issue of how to treat fingerspelled acronyms. In this thesis I assume they are assimilated to compounds, although more research is needed on this area.

The citation form of the sign 'sport' in LSF uses both hands with same handshape and opposite wrist movement.

As a point of comparison, while simultaneous compounds in LIS involve at least one classifier, simultaneous forms in LSF are also found with core lexical signs.

In (4.29c) the sign penser is produced in its citation form (it is otherwise unacceptable). Conversely, if penser is not reduced, (4.29a) and (4.29b) have the unacceptable reading 'You and I have different thoughts', further indicating that the examples in the text are processed as compounds.

Notice that the test applies straightforwardly to non-productive compounds, while its application to productive compounds is not immediate.

 12 The intended meaning would be agree. Notice that LSF has an independent sign agree. This might have blocked the existence of a compound form penser^même in the lexicon.

Following Brentari (1998),Geraci (2009) analyzes these patterns as arising not from a process of reduction, but from a process of epenthesis that is blocked in the compound form.

The distribution of the baseline collapses both Baseline 1 (3-6 sign per sentence) and Baseline 2 (4-7 signs per sentence). This is possible as the accuracy is very similar between the two baselines, as also tested during the logistic regression (see section 5.3.2).

I treat both early and late signers as non-native because in the predictive statistics the two groups did not differ significantly.

Acknowledgements

Consider first the sign ignorante ('stupid') which is made by a pointing sign to the head and the sign exhaust. In its citation form, the sign head has a B handshape, but in the compound form assimilation from the second member of the compound produces a z handshape. properties of compounds in LIS, describing phonological, prosodic, syntactic and semantic processes that may appear in compounds. Finally, I offered a detailed formal analysis of how the various forms can be derived within derivational approaches to morphology.

Chapter 4

Compounds in French Sign Language

Introduction

In the previous chapter, I described and analyzed compounds in LIS. In this chapter I will do the same for LSF. The description will be based on traditional classifications of compounds in spoken and signed languages.

The rest of the chapter is divided as follows: In section 4.2, I describe the methodology used to collect the data. Section 4.3 illustrates the typology of compounds in LSF. In section 4.4, I focus on the tests used to identify compounds. In section 4.5, I provide a formal account of compounds in LSF within the framework of Distributed Morphology (DM). Section 4.6 concludes the Chapter.

Methodology

The methodology I adopted is very similar to the one used in chapter 3 to study compounds in LIS. In the first step, I created a list of possible compounds in LSF based on my knowledge of LSF as well as LSF online dictionaries (e.g., www.elix-lsf.fr, www.spreadthesign.com, www.sourds.net and www.sematos.eu/lsf.html). Unlike the study on from the study on LIS, I couldn't use corpus data as I have no access to annotated LSF corpora. I also could not rely on my intuition as native signer, as LSF is not my native language. After the preliminary selection, I then conducted fieldwork with LSF informants. Thus, the list I created at first was extended with the help of LSF informants in order to verify whether all combinations among each type that could be considered sufficiently widely distributed across the country (i.e., to limit as much as possible the effect of geographical variation). While only few tokens exist of the classifier^classifier sequential type, no cases of lexical^lexical simultaneous compounds are attested in LIS (see Chapter 3). The list of all items is given in 'meat skewer' Table 5.1: LIS target compounds Then, I constructed 24 target sentences each containing a compound. The sentences are of different length (from 3 to 6 signs). Each compound is used only once.

In addition to target sentences, I also created two sets of baselines/fillers where no compounds are used. The first set of baselines contains sentences that are 3 to 6 signs long. The second set of baselines contains sentences that are 4 to 7 items long. The first baseline sentences have same length as if the compound in target sentences is computed as a single sign. The second baseline sentences are one sign longer sentences, to match target sentences in case the compound is computed as made of two separate signs. For the second group of base-line sentences, the "additional" sign creates a coordinated phrase (notice that coordination is produced by juxtaposition in LIS).

Appendix 1

List of stimuli and glosses of the sentences used in the LIS experimental test.

List of paradigms with sequential compounds as targets: Chapter 6

An experimental approach to LSF compounds

Introduction

Chapter chapter 5 presented an experiment on the perception of compounds in LIS; in this chapter, I replicate the same experiment for LSF. The main question I want to answer is the following: Is phonological reduction a sufficient criteria to determine that a given linguistic element is a compound in LSF?.

Methodology

The methodology is virtually identical to that used for the LIS experiment in the previous chapter. The main difference is that I did not use social media to recruit participants. Instead, I asked Deaf informants working in our group to recruit 4-5 participant each, possibly with different backgrounds. The advantage of this different recruitment strategy is that all participants completed the test and all passed the control questions. Thus only one participant was excluded. The reason of exclusion was that s/he did not grow up in France.

The data in this study come from eighteen participants, ten (10) are men, eight (8) are women. Half of the participants have Deaf parents, four are early learners (4%), seven are late learners (36%). The age average of all participants is 35 years (range 26-69). Fourteen (73,7%) attended a Deaf school, the other had mainstream education. As for origin, seven grew up in the Île-de-France region, two are from Bordeaux, six are from Lyon and three are from Marseille.

Appendix 1

List of stimuli and glosses of the sentences used in the LSF experimental test. Translation 'Trump {opposes the fact, wishes, heard the rumor} that we are/will be fans of communists' Table 6.14: Sequential compound: 'disagreement', length: 5

List of paradigms with sequential compounds as targets

A control question is associated to the item in Baseline-2.

The question asked in LSF is: Who heard the rumor that we will be fans of communists?

Sequential compounds

Type Glosses Length

Target SASS-cl^dur vieux mémoire qualité moyen 5

Baseline-1 portable vieux mémoire qualité moyen 5

Baseline-2 électronique rectangle vieux mémoire qualité moyen 6

Translation 'The storage capacity of old {hard disks, cellphones, electronic devices} is mediocre' Table 6.15: Sequential compound: 'hard disk', length: 5

Sequential compounds

Type Glosses Length

Target possible implant intelligent sign-nom entendre^jamais 5

Baseline-1 possible implant intelligent sign-nom profiter 5

Baseline-2 possible implant intelligent sign-nom publier diffuser 6

Translation 'Luke {has never heard, takes advantage of the fact, publicizes and spreads} that, with CI, it is possible to become smart' Table 6.16: Sequential compound: 'never hear', length: 5

A control question is associated to the item in Baseline-1.

The question asked in LSF is: What will Luke take advantage of, which makes it possible to become smart?

Sequential compounds

Type Glosses Length Target mére^pére decider enfant porter école privé 6

Baseline-1 directeur decider enfant porter école privé 6

Baseline-2 professeur français decider enfant porter école privé 7

Translation 'The {parents, principal, French teacher} decided to move their child to a private school' 

Baseline-1 conference linguistique ennuyant 3

Baseline-2 conference linguistique commencer demain 4

Translation 'The linguistics conference will (be) {recorded, annoying, start tomorrow}' Table 6.22: Simultaneous compound: 'to film', length: 3

A control question is associated to the item in Target.

The question asked in LSF is: What is the theme of the conference that will be recorded? Broadening the perspective, the study of compounds in SL offers unexpected avenues for future research in spoken languages too. The literature on the semantics of co-, pro-and postspeech gestures is growing rapidly (?). If gestures are indeed a real part of the grammar of spoken languages, it may be possible to find simultaneous forms at the lexical level in spoken languages, too.