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1. The problem

Wh-phrases naturally occur at the right edge of the sentence in sign languages (although in some sign languages they can also occur in other positions). For a macro-typological investigation on wh questions, see Zeshan (in press). 

In the overwhelming majority of spoken languages, on the other hand, wh-phrases are either at the left edge of the sentence or are in situ. Cases of spoken languages in which wh-phrases systematically occur at the right edge of the sentence are extremely rare, if existing at all (cf. Haider 1997 for discussion on this). 
This prima facie difference between spoken and sign languages might be either a statistical effect due to the paucity of languages (especially sign languages) systematically studied up to now or a real point of difference between sign and spoken languages. Our guess is that the second option is the right one.

We believe this because, when one looks at interrogatives in sign languages, it emerges that the right placement of wh-phrases is not an artifact due to various factors that force them to appear on the right, although they are actually placed on the left (say in the Spec,CP position in the left periphery in which wh-phrases commonly occur in spoken languages). Rather, they are actually placed on the right side of the structure in a sense to be made precise. 

2. About LIS
Our main empirical focus is questions in Italian Sign Language (Lingua Italiana dei Segni, or LIS), the language used by native signers belonging to the Italian Deaf community. In particular, the data we discuss in this paper mainly come from four deaf informants who have been exposed to sign language from birth, because they have deaf parents.

In this paper, we do not discuss the linguistic behavior of non native signers of LIS and of bilingual speakers  (hearing people with deaf parents).  The speakers who acted as our informants have an excellent knowledge of Italian as a second language, so they have been willing to work with us on a very simple basis: they signed for us what they think is the most natural way to express in LIS the meaning of the Italian sentences that we proposed to them.
3.Some general properties of LIS 
The basic word order in a simple LIS sentence like (1) is SOV (in this talk, for simplicity, we use capitalized words in English to express sentences in LIS):
(1)
GIANNI  MARIA  LOVE   

("Gianni loves Maria")

Strictly speaking, LIS does not have auxiliaries but there are some lexical elements that plausibly sit in the functional categories in the clausal domain and allow us to locate these categories in the structure. Interestingly, all these lexical elements are postverbal. One example is modal verbs:

(2)
GIANNI METER 80 JUMP CAN  (“Gianni can jump 180 cm”)

(3)
GIANNI APPLY CAN 

  (“Gianni can apply”)

Another example is markers like DONE, whose function is to indicate that the action described by the verb is completed. DONE occurs postverbally too:

(4)
GIANNI HOUSE BUY DONE  

("Gianni bought a house")

Manual negation in LIS is also found after the verb:

(5)
GIANNI MARIA LOVE NOT  
  (“Gianni doesn’t love Maria”)

Time adverbs like some time ago, in the past, tomorrow, in the future, etc. are found in sentence-initial position:

(6) 
SOME-TIME-AGO GIANNI HOUSE BUY. 

("Some time ago Gianni bought a house")

Other adverbs like in time are found in sentence final position:

(7)
GIANNI ARRIVED IN-TIME  ("Gianni arrived in time")

Wh-phrases are found at the right periphery of the sentence:
                   ____

(8)
GIANNI  BUY  WHAT 
("What did Gianni buy?")

                  ___

(9)
HOUSE  BUY  WHO  

("Who bought a house?")

There is clear evidence, that wh-phrases are ‘more peripheral’ than elements like IN TIME (cf. 11), negation (cf. 10) , and DONE (cf. 12):

 ___

(10)
CAKE EAT neg WHO 

("Who did not eat the cake?")
   ___

(11)
ARRIVE IN-TIME WHO  
("Who arrived in time?")

                       ___

(12)
HOUSE BUILD DONE WHO 
("Who build the house?")

If we put these pieces together, we can offer a tentative skeleton of the structure of the LIS sentence. LIS is a reasonably well behaved head final language, at least in the clausal domain:
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However, a clausal complement cannot appear in medial position between subject and verb. It surfaces either in the left or in the right periphery of the matrix clause:

(13)
GIANNI SAY MARIA EAT DONE 

(14)
MARIA EAT DONE GIANNI SAY-HE

“Gianni said that Maria ate”

LIS does not have articles and the definite or indefinite character of the NP is retrieved from the context. However, LIS has lexical elements that look like determiners, in particular numerals like TWO, THREE etc. and ALL. As far as we understand, these determiners naturally occur postnominally (though they may also precede the noun). The exact reasons for their location before or after the noun are not totally clear:

(15)
STUDENT THREE ARRIVE DONE

THREE STUDENT ARRIVE DONE

"Three students arrived”

(16)
STUDENT ALL ARRIVE DONE

ALL STUDENT ARRIVE DONE

"All the students arrived"

4. More on wh-phrases in LIS

In LIS wh-phrases like who, what, why etc., occur at the right edge of the sentence. If the wh determiner has an overt restriction (i.e. "which book"), the determiner must appear sentence finally. The restriction can appear adjacent to its determiner in the right periphery (cf. 17), can remain in situ (cf. 18), or can be doubled (cf. 19 in which the in situ noun BOY is doubled in the right periphery).

                  __________

(17)
PAOLO STEAL BOOK-WHICH ("Which book did Paolo steal?")

                      _____

(18)
BOY BOOK STEAL  WHICH 
("Which boy stole the book?")

                      _________

(19)
BOY BOOK STEAL  BOY-WHICH ("Which boy stole the book?")

It is not possible to double the wh determiner:

(20)
*BOY-WHICH BOOK STEAL BOY-WHICH

· The doubling of the wh restriction (and the impossibility of doubling the wh determiner) is an overt expression of the interpretative mechanism that Chomsky (1995: chapter 3) argues for when he discusses the copy theory of traces. 

· In LIS, as in all sign languages, non manual marking (NMM) plays a crucial role in determining the grammatical properties of a sentence. Wh questions are associated to a specific NMM (roughly, lowered eyebrows), which is obligatorily co-articulated with the wh phrase. In all the previous sentences, wh NMM is indicated by a continuous line over the portion of the clause it is co-articulated with. When wh-phrases are at the right edge, there is a tendency to restrict NMM to the wh phrase, although the spreading of the NMM can extend to a bigger portion of the clause, as described in detail below.

· It is worth stressing that we have never found a single case in which a wh phrase moves to the left periphery in LIS. For example, a structure like the following is ungrammatical in LIS:
(21) *BOOK-WHICH  GIANNI STEAL 

5. Is Spec,CP really on the right in LIS?

5.1 First Attempt to stay away from Spec,CP on the right

Maybe the wh phrase appears on the right edge because what we have taken to be an interrogative question is actually a bi-clausal structure. According to this hypothesis, the LIS sentence STUDENT BOOK STEAL WHICH corresponds to the English structure "A student stole a book. Which (student)?". This would explain for free the right placement of wh phrases, as a discourse condition.

· This idea amounts to saying that in LIS (and other sign languages) there is no grammaticalized way to ask fully explicit clausal questions. This would attribute a very impoverished grammatical structure to sign languages, against what much research has shown. It is also possible to show that this idea cannot be generalized. For example, wh NMM can spread over a portion of the structure that this simple minded hypothesis would take to be non interrogative, i.e. EAT in (22):

                ________

   (22) GIANNI  EAT WHAT ("What did Gianni eat?")

5.2 Second attempt to stay away from Spec,CP on the right

The remnant movement analysis (which is compatible with Kayne 1994 framework) takes the sentence final location of wh-phrases to result from two instances of movement. First the wh phrase moves to Spec,CP in the left branch (as wh-phrases ordinarily do in many spoken languages). Subsequently, the constituent out of which wh movement has occurred (the remnant) is topicalized (cf. Poletto and Pollock 2000 for an analysis of wh in situ in Romance along these lines).

Three problems for this analysis: 

· The problem made clear by sentences like (23) is that, under the remnant movement analysis, the sequence SAY WHO, over which spreading occurs, cannot be a constituent.

                      _________

(23) 
[PAOLO ARRIVE AFTER   SAY] [WHO]  

"Who said that Paolo arrived later on?"

· In LIS heavily D-linked wh-phrases can remain in situ. We have elicited (24) and (25) by asking our informants to utter them in contexts that forced D-linking. Spreading of NMM in (24) and (25) is another argument against the remnant movement analysis, for NMM should spread leftward rather than rightward (see Neidle et al. 2000 and Pfau 2004 for another criticism to the remnant movement analysis based on the distribution of NMM in ASL and Indo-Pakistani Sign Language). 

           _______________

(24) 
MARIA   WHICH DRESS BUY 

"Which of those dresses did Maria buy"?

     
__________

(25) 
WHO ARRIVE 

"Which of them arrived?"

· A final concern is that the remnant movement analysis sheds no light on the macro-typological puzzle we mentioned at the beginning. Why is remnant movement the non marked option in sign languages (and the only option in some of them), but it is not needed in spoken languages?

5.3 Third attempt to stay away from Spec,CP on the right

Petronio & Lillo-Martin (1997) claim that Spec,CP and wh-movement is leftward universally. To explain why wh phrases naturally appear at the right edge in ASL, they argue that a null wh-element moves to Spec,CP (on the left) and that the final wh-element is a base-generated double occupying the head of CP. In ASL, this analysis is supported by the existence of examples like (26), in which the wh expression appears both at the left and at the right edge:

                                                                                  wh

(26)
WHAT JOHN BUY ti YESTERDAY WHAT 


(ASL)
Petronio & Lillo-Martin's analysis is highly problematic for LIS since:

i) there is no attested instance of a wh expression in the left periphery.

ii) the right peripheral wh element can be a phrase, rather than a single word (cf. 19). So, it cannot occupy the COMP head.

5.4 On prorel (further evidence for SPEC, CP on the right)
 (27)
a. BOYi proreli CALL (HEi) LEAVE DONE

b. BOYi CALL proreli (HEi) LEAVE DONE

(“A boy that called left”)

In interpreting practice, relative constructions like a boy that called left are translated in LIS as (27a) or (27b). Prorel is a pronominal element whose manual configuration differs from that of other personal pronouns. When it is not adjacent to the noun, prorel is still part of the clause containing the noun with which it is construed (there is also non manual evidence for this point), but it follows other lexical material that occurs after the verb:

(28)
[ YESTERDAY BOYi LEAVE proreli  ] [ TODAY (HEi)  CALL ]


 "A boy that left yesterday called today"

(29)
BOYi LEAVE NOT proreli  CALL

"The boy that did not leave called"

(30)
BOYi LEAVE IN TIME  proreli  CALL DONE

"The boy that left in time called"

Cecchetto et al. (2004) argue that prorel-clauses are correlatives: bi-clausal constructions like Hindi jo-clauses investigated in Dayal (1996). Prorel, like Hindi jo, is a relative pronoun which moves to Spec,CP. Prorel moves either overtly (as in 31a.) or covertly (as in 31b.):

(31) 
a. [CP BOYi tprorel  CALL proreli ] [IP (HEi) LEAVE DONE ]

b. [CP BOYi proreli CALL ] [IP (HEi) LEAVE DONE ]

Conclusion: If the correlative analysis of prorel-clauses is correct, this is further evidence that Spec,CP is to the right in LIS.

6.  How far can wh NMM go?

In LIS wh NMM can either be limited to the wh phrase or can extend to a bigger portion of the sentence. We now study over which portion of the clause NMM occurs when it is not limited to the wh phrase:
                                  ________

(32) 
GIANNI  EAT WHAT 
("What does Gianni eat?")

In (32) NMM does not spread over the entire c-command domain of COMP, as proposed by Neidle et al. (2002) for similar cases in ASL, since NMM should take place over GIANNI as well. Note that GIANNI is not topicalized in (32), because topichood is indicated in LIS by a special non manual marking, which is not visible in (32):

               topic__    

(33)
GIANNI ARRIVE DONE ("Gianni arrived")

However, if the wh phrase is the clausal subject, NMM spreads over the entire sentence:

                               ______________

(34)
SOMEONE GIANNI SEE DONE. GIANNI SEE WHO 

("Someone Gianni see done. Who saw Gianni?")
If we restrict our attention to (32) and (34), we might be led to think that NMM is an expression of a Spec-Head agreement between a verb raised to COMP and a Spec,CP position also on the right. 

However, (35) shows that NMM is not the result of a Spec-Head agreement:

     __________________

(35) ARRIVE IN TIME WHO ("Who arrived in time?")

D-linked wh phrases can remain in situ. When they do, they replicate the pattern of wh NMM found in (32) and (34). If the wh phrase is the subject, wh NMM occurs over the entire sentence. If the wh phrase is the object, no wh NMM occurs over the subject:

  
__________

(36)
WHO ARRIVE ("Which of them arrived?")

              ________

(37)
GIANNI  WHO KISS ("Who did Gianni kiss?)

We can describe the distribution of NMM in interrogatives by saying the following:

Wh NMM spreads over the lexical material which intervenes between the base position of the wh phrase and Spec,CP, under the assumption that Spec,CP is on the right. In particular, it starts in the argument position and it ends in Spec,CP. 

Further evidence that this description is adequate: 

           ________________

(38)
PAOLO BOOK STEAL BOOK WHICH 

                 _____

(39)
PAOLO STEAL BOOK WHICH 

The question is: why does wh NMM spread the way it does?
7.  Wh NMM as a way to implement movement
Overt displacement (or syntactic movement) is a device natural languages systematically exploit to connect two positions, typically the argument position and some higher position in which a formal feature is checked. According to the reconstruction of the facts in LIS that we have proposed, wh NMM in LIS is just another way to connect the foot and the head of the wh chain. So, we propose that wh NMM is a modality-specific way to implement wh movement.

More generally, we hypothesize that sign languages can mark wh chains in two ways, either by displacement (as spoken languages ordinarily do) or by wh NMM. They can also use both devices at the same time.

Whenever the wh phrase remains in situ, wh NMM is obligatory over the entire extension of the wh chain and is rightward. If the wh moves to the right edge, wh NMM is obligatory only on the wh phrase, because the chain extension is already indicated by overt movement. 

8. Why is Spec,CP on the right? Our conjecture
If Spec,CP is typically located on the right in sign but not in spoken languages, ultimately the difference must be traced back to a factor that distinguishes sign languages from spoken languages. Our guess is that this factor is the systematic presence of wh NMM in the former languages.

Clearly, signs are signed one after the other incrementally. By and large we can say that sign languages are linearized much as spoken languages are, although there can be some differences between them (occasionally, two signs can be coarticulated if one modifies the other, for example). Let us call incremental line the temporal line along which words are articulated one after the other. 

As we have observed, wh NMM spreads rightward, namely in the direction of the incremental line, as is obvious. Let's now assume that NMM starts at the base position of the wh chain and stops at Spec,CP and that Spec,CP is on the right branch. Given this assumption, no problem arises with the distribution of spreading. In order to get to Spec,CP spreading just follows the direction of the incremental line. In other words, NMM is co-articulated with the signs that are linearized after the wh phrase.

But now assume, counterfactually we believe, that Spec,CP be on the left edge. In order to get from the base position of the wh chain to Spec,CP, NMM should spread leftward, namely in the direction which is opposite to the incremental line. Of course, this is just impossible because NMM should be co-articulated with the signs that have been linearized before the wh phrase. 

In a nutshell, if Spec,CP were on the left, a conflict would arise between the direction of the incremental line and the direction of NMM. It is this conflict that forces the right placement of Spec,CP in LIS (and in other sign languages).

This explanation for the right placement of Spec,CP works only if it is assumed that wh NMM starts being articulated at the foot of the wh chain, rather than in COMP. This assumption is only natural if wh NMM is a way to implement movement. Movement, at least in a derivational model, is an upward operation. If wh NMM, ultimately, is an instance of wh movement, the fact that NMM starts at the foot of the wh chain is just a reflex of the upward character of movement. In the next section we offer a tentative implementation of our conjecture.

9. 
Why is Spec,CP on the right? Sketching an implementation

We assume a derivational model which subsumes one insight of Chomsky's (2001) theory of phases: 

· A continuous process of Merge (and Move) operations creates a chunk of structure, which becomes bigger and bigger. Once created, this is  just a hierarchical  structure which does not contain any specification of the order in which the lexical elements that it contains will be articulated.

· The phonological component is accessed cyclically, at the level of phases, namely vP and CP.

· It is when a phase accesses PF that the lexical material inside the phase is linearized.

In this paper, we do not aim at giving a comprehensive theory of how linearization works in natural languages. We sketch a treatment just to make our intuitive idea more concrete. Different implementations of the same idea are possible and are under scrutiny. For the time being, an implementation might capitalize on Kayne's (1994) idea that a crucial configuration for the determination of the ordering relation is asymmetric c-command. Assume that asymmetric c-command is normally mapped into linear precedence. Since Spec asymmetrically c-commands head and complement, Spec under normal circumstances will precede head and complement (more precisely, the lexical material dominated by the Spec will precede the lexical material dominated by head and complement). Since head and complement c-command each other, asymmetric c-command plays no role and it is expected that their order relation is decided parametrically.

With a very rough picture like this in mind, let us imagine a concrete case in which the wh-phrase is in situ. 

       _______________

(40) 
MARIA  WHICH DRESS BUY 

"Which of those dresses did Maria buy"?

Suppose that the linearization process inside the phase is top-down. Imagine that the phase vP has been completed and accesses PF. At this point the (copy of the) NP subject MARIA is linearized before the VP complement. Suppose also that all the information about the phonological features of a certain lexical element is transmitted to PF when this element is linearized. For example the phonological features of MARIA are transmitted when PF is given the information that MARIA will precede the lexical material inside the VP.




The linearization process proceeds and WHICH DRESS is linearized before BUY, due to the setting of the Head Parameter in LIS. When the wh phrase accesses PF, PF is given by syntax the instruction that NMM must begin being articulated. NMM is, as we have assumed, a modality specific way to create a wh chain, in the case at hand it relates the base position of WHICH DRESS and Spec,CP. If Spec,CP is on the right, NMM will occur over BUY within the phase vP and over DONE when PF will be accessed again later on in the derivation. But now suppose that Spec,CP is on the left. NMM should spread over the NP MARIA. However, all the phonological information about MARIA has already been transmitted to PF by the time the wh phrase is linearized. So, the information that NMM should spread over MARIA could not access PF. If NMM is a device to implement movement, the absence of spreading over MARIA in case Spec,CP were on the left would lead the derivation to crash because the wh feature of WHICH DRESS would not be checked. (40) is just a representative example. The same type of reasoning applies to cases of moved wh phrases. Notice that, if successive cyclic movement is required, the system requires that intermediate landing sites be on the right branch of the tree.

We suppose that, in order to avoid this kind of problem, sign languages have the option of overruling the rule of linearization that normally maps asymmetric c-command into linear precedence. In case of Spec,CP, asymmetric c-command remains the crucial configuration but it is mapped into "follows" rather than "precedes".

10. What about other sign languages?

According to Neidle et al. rightward wh movement is optional in ASL (however, see Neidle 2002 for a partially different view). Neidle et al. argue that when no movement occurs, NMM must spread over the entire sentence. When the wh phrase has moved, NMM needs to occur over the wh phrase only (although spreading over the entire sentence remains an option).

Neidle et al. explain this pattern by saying that wh NMM must spread over the entire c-command domain of COMP whenever no overt material is locally available to be coarticulated with the +wh feature in COMP. This follows from an independent generalization about the distribution of non manual syntactic marking.

Main empirical difference between ASL and LIS: 
            ______________________

(41)
JOHN SEE WHO YESTERDAY (ASL)

Applied to ASL, our account would predict that NMM should not occur over the  subject JOHN in (41). Neidle et al. notice that the intensity of NMM over JOHN is clearly weaker then it is over over the sequence WHO YESTERDAY.

A possible way to make sense of the difference between ASL and LIS:

In ASL, but not in LIS, wh elements can appear at the left periphery if they double a wh phrase in the right periphery (cf. 26). This suggests that, as proposed by Neidle (2002), wh phrases have to pass through a position to the left periphery in their way to Spec,CP on the right. If this happens, the distribution of wh NMM in (41) is expected.
The pattern of interrogatives in Indo-Pakistani Sign Language (IPSL), as discussed by Pfau (2004), is similar in many respects to the LIS pattern. According to the data reported by Pfau, although in IPSL wh NMM can spread over the entire sentence, it does not need to. In particular, Pfau reports cases like (42), in which wh NMM does not spread over the subject:

        ________________wh
(42)
A:DMI:  VA:PAS_A:NA:
KYA:


man
  return
      wh


“Why did the man come back?”

The lack of NMM over A:DMI: is exactly what one expects given the line of explanation proposed in this paper, although it is not completely clear why NMM can spread over the entire sentence in other IPSL examples.

11.  What about spoken languages?
NMM can be considered as the sign language counterpart of prosody. This is reasonably clear for the type of NMM (in LIS, raised eyebrows) that distinguishes yes-no questions from declaratives. Clearly, in yes-no questions, as in many other cases, prosody and NMM may involve the entire clausal domain.

However, in this paper we have argued that NMM can also spread over wh chains and that this is the ultimate source of the right location of Spec,CP in sign languages. If NMM is the counterpart of prosody, it should be possible to find spoken languages in which prosody marks wh chains. Japanese is a relevant case:

Emphatic Prosody in Wh questions:

(43)   [JO'hn-wa [ MA'ry-ga NA'ni-o ( era'nda-to ] i'mademo omo'tteiru(-n(]?

John-TOP Mary-NOM what-ACC selected-COMP even.now think -Q

'What does John still think that Mary selected?'

(from Deguchi and Kitagawa 2004)

Deguchi and Kitagawa (2004) describe a special intonation, which they call Emphatic Prosody, that co-occurs with the extension of the wh chain in Japanese. Japanese being a wh in situ language, the special intonation starts when the wh phrase is pronounced in situ and stops when the clause final interrogative particle (no or ka) is pronounced. Assuming that no or ka sit in the COMP head, the Japanese pattern is directly reminiscent of the LIS pattern. In both languages, NMM or Emphatic Prosody link the foot and the head of the wh chain and are rightward. The only significant difference is that in Japanese wh elements remain in situ, while in LIS they (typically) move. Our approach predicts that, if Japanese had overt wh movement, Spec,CP should be on the right.
In general, our approach dictates that, in order for a language to display Spec,CP on the right, it needs to have both overt wh movement and the possibility of prosodically marking wh chains (it needs the former otherwise Spec,CP need not be linearized, it needs the latter since prosodic marking is what causes the overriding of the default which induces the left location of Spec). As a matter of fact, these two conditions are normally met by sign languages, but are not normally met by spoken languages. Why is it so? Notice that, if we are right, prosodic wh marking and wh movement are redundant (in fact, even in sign languages, if overt displacement takes place, NMM tends not to spread over the wh chain). In addition, the prosodic strategy is more costly in spoken languages than in sign languages, since the latter languages are multidimensional in nature and prosody in sign languages can exploit the facial dimension (and possibly others) alongside the manual one. So, we can hypothesize that whenever a spoken language uses the prosodic strategy to mark a wh chain, in order to avoid a costly duplication, it won't use overt displacement to mark the same chain. The result is that in spoken languages the two conditions that force wh phrases to be on the right do not co-occur. Sign languages are more liberal in allowing the co-existence of overt movement and wh NMM, because in these languages NMM is massively used for grammatical purposes. 

12. Conclusion
We have claimed that the right placement of wh phrases in LIS (and arguably in other sign languages) reflects the right placement of Spec,CP. This follows from the fact that wh NMM, which marks wh questions in sign languages, must be rightward. In spoken languages overt movement and the prosodic counterpart of NMM do not co-exist, since this would introduce a costly redundancy.
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Videos of the examples are available are available on the internet at:
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