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1. Introduction 
It has been reported in the literature that the production of relative clauses (RCs) starts quite early, around 2;2 (McKee, McDaniel, and Snedeker 1998), but their comprehension is achieved much later, around 6;0, or even later, depending on a language (Sheldon 1974; Tavakolian 1981; Roth 1984, among others). To be more precise, this asymmetry pertains especially to object relatives (ORs), whose comprehension in many languages is reported to be at chance level until a certain age (e.g. Friedmann and Novogrodsky 2004, 2007 for Hebrew; Arosio, Adani, and Guasti 2006, 2009 for Italian), in contrast to the comprehension of subject relatives (SRs), which is reported to be quite good from the start (e.g. Hamburger and Crain 1982). 
Focusing on the comprehension of Hebrew and Italian ORs, the basic assumption of the study is that the production/comprehension asymmetry attested by ORs stems from the way their syntactic processing unfolds, a procedure which is crucially involved in the comprehension of ORs, but not in their production. 
Among the theories of sentence processing, two distinct approaches exist. One approach distinguishes categorically between a conscious reanalysis, leading to a perceived Garden Path (GP) effect (1), and an automatic reanalysis, not leading to such effect (2) (e.g. Pritchett 1992). Under the other approach (e.g. Frazier and Rayner 1982) a rather broad conception of the term GP is assumed, referring to any reanalysis arising from local ambiguity. 
(1)
Reanalysis resulting in a perceived GP effect:

      Bill [warned Todd] would die  ( Bill warned [Todd would die] 
(2) 
Reanalysis not resulting in a perceived GP effect:

     Bill [knew Todd] would die ( Bill knew [Todd would die] 
In this work I claim that the effects of potentially facilitating hints used in comprehension tasks of ORs in Hebrew and Italian provide empirical support for the categorical approach to the GP phenomenon. I will show that the effect of the hints on the comprehension of ORs depends on their status as genuine hints and on the kind of reanalysis they evoke, automatic or conscious. 
The paper is structured as follows: In section 2 I present the facts regarding comprehension of ORs in Hebrew and Italian, as well as the background assumptions and main hypotheses of the study. Section 3 addresses the production/comprehension asymmetry of Hebrew ORs and the effect of the syntactic clues on their comprehension. In section 4 the effect of the disambiguation clues in Italian ORs is discussed, and the intriguing distinction regarding the effect of the agreement clue in Hebrew vs. Italian is clarified. Section 5 summarizes the main points of the study and its conclusions.
2. The facts
2.1 Comprehension of Hebrew ORs
Based on the comprehensive study of production and comprehension of RCs in Hebrew, at the age of 4;0, ORs (3) are produced relatively well but their comprehension is at chance level (Günzberg, Shvimer, and Friedmann 2008; Friedmann, Belletti, and Rizzi 2009).

(3)   tar'e   li    et    ha-para she-ha-tarnegolet menasheket  
     
       show me ACC the-cow that-the-chicken    kisses     

       'Show me the cow that the chicken kisses.'

Importantly, the addition of a resumptive pronoun (4), which is grammatical in Hebrew, does not facilitate children's comprehension of ORs, whereas distinct gender agreement on the embedded verb does (5):

(4)  tar'e   li    et      ha-para she-ha-tarnegolet menasheket  ota
       show me ACC the-cow that-the-chicken   kisses         her/it-ACC 

       'Show me the cow that the chicken kisses.'

 (5)  tar'e   li      et     ha-yeled she-ha-yalda   menasheket

       show me ACC the-boy   that-the-girl   kisses-3Fem.

       'Show me the boy that the girl kisses.'         

An additional kind of ORs whose comprehension might be viewed as facilitated via distinct agreement are ORs with an arbitrary null subject, proarb (6). The φ-features of proarb in Hebrew are 3rd person plural, and hence clearly distinct from those of the head of the relative (which is singular in Günzberg et al. 2008, Friedmann et al. 2009).

(6)  tar'e   li   et     ha-yeled she-menashkim oto    
        
      show me ACC the-boy  that-kiss-3.Pl.    him

      'Show me the boy that someone kisses him.'

By the age of 6, comprehension of Hebrew ORs becomes adult-like.
2.2 Comprehension of Italian ORs
In Italian ORs the embedded NP can occur in the post-verbal position, rendering the sentence ambiguous between an OR and a SR (7). 

(7)  Il ragazzo che guarda    il   pagliaccio …

      The boy   that watches   the clown

a. 'The boy that watches the clown … ' (SR)

b. 'The boy that the clown watches … '  (OR)

Disambiguation towards an OR can be done either via placing the subject in the preverbal position (8), or by using distinct number agreement on the embedded verb (9) (Arosio, Adani, and Guasti 2006, 2009; Guasti and Arosio 2007). 

(8)  Il ragazzo che il  pagliaccio guarda …
        
      The boy    that the clown     watches 

      'The boy that the clown watches …'

(9)  Il ragazzo che guardano  i    pagliacci

      The boy    that watch-Pl.  the clowns

      'The boy that the clowns watch …'

Following examination of 4 age-groups of children, 5;3, 7;3, 9;1, and 11;3, Arosio et al. (2006, 2009) report that while the preverbal position facilitates comprehension of ORs already at the age of 5;0, the agreement clue is ineffective until 11;0, keeping the comprehension of ORs at chance.

Summarizing so far, some clues facilitate comprehension of ORs (Hebrew), or their disambiguation (Italian), while others seem to have no such effect. Probably the most intriguing contrast is between the facilitating effect of the agreement clue in Hebrew as opposed to its ineffectiveness in Italian till the age of 11. With this in mind, let me lay out the main assumptions of the study.
2.3 Background assumptions and working hypotheses  

Following Pritchett 1992, Chomsky 1995, Reinhart 1999, Siloni 2004, among others, I assume that production and comprehension are done by the same component of grammar, namely the Computational System (CS). The two processes, however, are not completely identical. Informally speaking, production and comprehension differ in that in production the speaker controls the numeration, which guides the derivation, while in comprehension the speaker has no control of the whole numeration. Rather, the incoming words are assigned some structure according to the principles guiding the syntactic processor.
 It is possible then, depending on the nature of the processing guideline(s), that there will be structures causing some parsing difficulties (e.g. the Garden Path phenomenon: 'The doctor told the patient that he was having trouble with to leave.').

Given that production of ORs in both languages at the discussed ages is relatively good, it is reasonable to hypothesize that the chance level comprehension of these relatives should be attributed to their processing.
Since in Hebrew the chance level comprehension of ORs is attested only by young children (i.e. at the age of 4;0), I take it to stem from the mechanism involved in the formation of RCs at this age.
In the following section I will introduce the approach to the formation of early ORs developed in Botwinik-Rotem (2008), which is crucially implicated in the comprehension of Hebrew ORs and the effectiveness of the syntactic clues with these structures. 
3. Comprehension of the Hebrew ORs

3.1 Formation of relative CP via Externalization
One of the important observations made in Hamburger and Crain's (1982) ground-breaking study is that due to their semantic and syntactic complexity, the acquisition of RCs may involve several steps. Taking this as a general guideline, Botwinik-Rotem (2008) puts forward the following claim: The adult mechanisms used in the formation of the bound variable of a relative clause, namely operator movement or operator-binding, might be preceded by a pre-operator stage where children treat a relative CP as a simple modifier (e.g. AP), i.e. a constituent with a slot (x) which generates modification.
 

The saturation of the slot (of the CP) is achieved via identification with the external semantic argument of the modified NP (R), like in simple modification of a nominal by an AP (Higginbotham 1985), (10a).

(10) a. Modification by a relative CP at the pre-operator stage 

            NP (Ri)

     N'          CP x = i
                  
     N (Ri)                        
It is further proposed that the slot of the relative CP results from externalization of one of the verb's θ‑roles (canonically, the external one, see Williams 1994). Specifically, a θ-role can assume the status of a slot, if its assignment is retained. Namely, it remains on the verb, percolates up to the CP, becoming a slot (x) of the relative CP (see Reinhart and Siloni 2005 for a similar proposal in the domain of syntactic reflexives in languages like French) (10b). 
b. Formation of a relative CP via externalization (OR) 


        CP θ2 ( x (slot)
                  

                       C' θ2

                    C           IP θ2

                           NP         I' θ2

                                   I            VP θ2
                                                

                                         NP        V' θ2

                                                     V

                                               θ1assigned  θ2 – unassigned, percolates up to the CP, becoming a slot       

Non-assignment of a θ-role to an argument, being a non-conventional grammatical procedure, has to be morphologically marked, either on the verb itself or via an inflectional element (e.g. se in French), which is closely related to the verb (Reinhart and Siloni 2005). In principle, the verb in RCs does not have such marking, indicating that RCs in adult grammar are not derived via externalization. 
In this relation, Botwinik-Rotem (2008) proposes that children at the discussed developmental stage are not fully familiar with the precise nature of the marking, considering the complementizer (e.g. she-, 'that') or the resumptive pronoun as markers of externalization. As the result, externalization would be allowed in the formation of children's RCs, conceived as follows: In RCs with a gap externalization is marked by the complementizer; in RCs with a pronoun externalization is marked by the complementizer and resumptive pronoun.
With this in mind, let us turn to the comprehension of ORs. Recall that since the production of these relatives at the discussed age is quite good, it is reasonable to attribute their chance level comprehension as deriving from some aspect in their syntactic processing. In what follows I first present the processing model assumed here, address briefly the processing of Hebrew SRs, underlying their good comprehension, and then examine the processing of Hebrew ORs, specifying the step in processing which underlies their chance level comprehension, and the (in)effectiveness of the relevant syntactic clues.  
3.2 The processing of Hebrew ORs
3.2.1 The model (Pritchett 1992)
I assume the processing model developed in Pritchett (1992), which is based on an extensive study of the Garden Path (GP) phenomena. In what follows I present a simplified version of Pritchett's model, adapted for the present purposes.  

The incoming words entering the processor are put in the store. The structure of the sentence is built upon the arrival of the predicate (i.e. the verb). The processing is fully automatic, with no look-ahead. 
Processing guideline: The processor attempts to satisfy the predicate-argument relations as soon as possible; at any given moment of the processing the processor attempts to link the θ-roles (or slots) to the arguments, and to incorporate all the arguments in the store into the structure. Since the processor is part of the CS, it is sensitive to syntactic entities such as Case, agreement, etc., i.e. these entities can influence the processing, serving as hints. 

Reanalysis: In most cases, there is only one way to satisfy the processing guideline (i.e. the predicate-argument relations) at any processing step, leading sometimes to a wrong analysis, which requires a reanalysis. Some reanalyses are possible for the automatic processor (e.g. 'Bart knows the clown is crazy.'), creating no (perceived) GP effect, while others are not (e.g. 'Lisa warned her friends wouldn't help.'), resulting in the (perceived) GP effect, as they involve a conscious reanalysis.
 The processing of a canonical GP sentence is illustrated in (11).

(11) The boat floated down the river sank. (GP) 
Processing steps:
   Store 




   
 the 

 boat

 floated – an ambiguous verbal form: active - θ1//passive – θ2 

The processor will take the active theta-grid as it fully satisfies the processing guideline – the θ-role of the verb is assigned, and the NP in the store, the boat, is assigned a θ-role. (Taking the passive option, namely interpreting the sentence as The boated that is floated down the river… will result in assigning the θ-role to the null operator in the relative clause, but the argument in the store, the boat, will still remain without a θ-role.)
Structure


    IP 

                           NP         I' 
                     The boat 

                                   I              VP

                                                      

                                                     V' 

                                                     V

                                          floated θ1
down the river – is incorporated in the structure as a locative adjunct
sank - θ1

At this point a reanalysis is required, because there is no argument for the θ-role of the main verb. This reanalysis results in a perceived GP effect, as it cannot be done automatically by the processor (see note 7). 
Two equal processing options: In some sentences, at some point of processing, there actually exist two processing options which are equal in terms of predicate-argument relations. For instance, in one option all θ‑roles are linked to arguments, but there is an argument in the store without a θ-role, whereas in the other processing option, all the arguments that were in the store are linked to θ-roles, but the verb has still one θ-role unlinked. Since both options satisfy the processing guideline to the same extent, some processors take one and some take the other. Let us see an example.
(12) The boy just found disappeared again. (Partial GP)
Processing steps:

   Store 




   
the 

boy

just
 found an ambiguous verbal form: active - θ1, θ2//passive – θ2 
At this point in the processing, the processor can take either option, because each satisfies the processing guideline to the same extent. By taking the active option, θ1 is assigned to the NP in the store, the boy, but the verb still has θ2 (Structure I). If the processor takes the passive option, namely the sentence is interpreted as The boy that was found…, the only θ-role of the verb, θ2, would be assigned to the null operator in the relative clause, but the argument in the store, the boy, will still be without a θ-role (Structure II). Upon the arrival of the verb disappeared, the first option would lead to a costly reanalysis, resulting in the perceived GP effect, whereas the second one will result in smooth processing.
Structure I              IP 

                           NP         I' 
                     The boyθ1 

                                   I              VP

                                                    V' 

                                                     V

                                          found θ2
Structure II     NP with no θ-role

                 NP                  CP
           The boy

                               Op           C'


                                      C            IP

                                              NP         I' 
                                              t
                                                     I              VP

                                                                     V' 

                                                               V         NP

                                                    found    tθ2
As I will show immediately, this kind of a situation, namely the existence of two processing options, is involved in the parsing of ORs, assuming the derivational mechanism of externalization proposed here. 

3.2.2 Good comprehension of SRs
Let us start with the processing of Hebrew SRs, which leads to good comprehension of these structures. The relevant example is repeated in (13), and its processing is schematized in (14), focusing mainly on the relative CP. 
(13)  tar'e   li    et       ha-para she-menasheket et    ha-tarnegolet 


        show me ACC the-cow that-kisses          ACC the-chicken

        'Show me the cow that kisses the chicken.'

(14)  Processing of (13) 
Store                              

 
Structure
tar'e li et ha-para (show me the cow)       the main clause is built

she- (that)

menasheket <θ1, θ2> (kisses)
The structure of the relative CP is being built from the VP upwards. If children assume the externalization derivation, one of the verb's θ-roles has to be externalized. Since there is no unlinked argument in the store (note that 'the cow' is linked to the main verb), and since externalization targets canonically the external θ-role, θ1 is externalized, becoming the slot (x) which enables the merge of ha-para ('the cow') and its modifier, the relative CP.

(et) ha-tarnegolet (the chicken) 
is merged as the complement of the verb, linked to θ2.

The processing is over, resulting in an adult-like comprehension. Note that the processing of the SR proceeds smoothly, as it involves no local ambiguities of any kind. As we will see right away, this is not the case with regard to the processing of Hebrew ORs.
3.2.3 Chance level comprehension of ORs 

As mentioned, unlike SRs, the comprehension of Hebrew ORs around the age of 4;0 is performed at chance level (Günzberg et al. 2008). Let us see why this is so, namely why this result is claimed here to derive from the processing of these structures, assuming the externalization mechanism. The relevant example is repeated in (15), and its processing is schematized in (16).

(15)  tar'e    li   et    ha-para she-ha-tarnegolet menasheket 


        show me ACC the-cow that-the-chicken   kisses 

        'Show me the cow that the chicken kisses.'

(16) Processing of (15)

Store                              

 
Structure
tar'e li et ha-para (show me the cow)         the main clause is built

she- (that)

ha-tarnegolet (the chicken)

menasheket <θ1, θ2> (kisses)                    
At this point, two equal analyses in terms of predicate-argument relations arise: 
Analysis I: θ1 is externalized (becoming a slot) to generate modification, while θ2 is assigned to 'the chicken'. This analysis, if taken by the processor, would lead to incorrect parsing, because the assignment of the θ-roles is reversed: θ1, the Agent of 'kisses', is interpreted as 'the cow'.
Analysis II: θ1 is assigned to the chicken, while θ2 is externalized. This analysis would lead to correct parsing.
Since these two parsing analyses satisfy the processing guideline to the same extent, each can be chosen by the automatic processor randomly, resulting in the attested chance level rate of OR comprehension. Before we proceed to the relative contribution of the clues to comprehension of Hebrew ORs, a couple of remarks are in order. 
First, the two analyses are equally plausible as far as (children's) grammar is concerned, because of the following conflicting demands. Hebrew is an SVO language, and therefore standardly, θ1 of the verb would be associated with the preverbal NP, namely the NP which is already in the store when the verb is encountered will be analyzed as the subject of the clause. At the same time, however, externalizing θ1, rather than θ2, is canonical as well. Since it is impossible to adhere to both, any choice is equally imperfect as far as canonicity is concerned. Put differently, externalization, namely the formation of the modifying CP, and structure building, namely the linking of a θ-role to the argument in the store, are equally necessary, hence the choice between them is random. 

Second, the existence of the two equal analyses as depicted in (16) is crucially related to the pre-operator stage in children's derivation of RCs. The two equal analyses arise because the formation of the modifier (CP) via externalization involves direct and immediate manipulation of one of the verb's θ-roles, affecting the linking of the other one. There are no two equal analyses in adult processing of ORs, because the marking of the CP as a modifier is done by the relative operator, rather than via externalization. Consequently, upon the arrival of the verb, its external role (θ1) is linked to the argument already in the store ('the chicken', in our example), correctly analyzed as the subject, which, as mentioned above, is preverbal in Hebrew, with the subsequent linking of θ2 to the argument bound by the operator (realized either as a trace or resumptive pronoun). 
3.3 Processing of Hebrew ORs with the clues
Recall, that the two clues which I examine here are the distinct agreement on the embedded verb, either in gender or in number, and the addition of a resumptive pronoun.
 The former facilitates comprehension of ORs, while the latter has no such effect. Based on the account of chance level comprehension of Hebrew ORs presented in the previous section, children's performance stems from the availability of two processing options, which exist due to externalization. Now, in principle, both clues provide the information which should have eliminated the wrong option. Yet, only the information provided by the agreement clue seems to be taken into account in children's processing of ORs. Let us see why this is the case.
3.3.1 The effectiveness of the agreement clue
The agreement features on the verb dictate the identity of the subject, specifying the argument to be associated with θ1, namely occupying spec-IP ('the girl' in (17a), proarb in (17b)). As a result, Analysis I, whereby this θ-role is externalized, is eliminated, and only Analysis II is pursued, leading to correct comprehension.
(17) a. tar'e   li   et    ha-yeled she-ha-yalda   menasheket 


          show me ACC the-boy that-the-girl     kisses-3Fem. 

          'Show me the boy that the girl kisses.'

        b. tar'e    li   et    ha-yeled she-menashkim oto
            show me ACC the-boy   that-kiss-3Pl.   him

            'Show me the boy that that someone kisses.'

Agreement is a robust structural hint in Hebrew ORs because of the following two aspects of Hebrew grammar: 
(i) 3rd person null subjects are not licensed in Hebrew, except proarb whose φ-features are 3Pl. This cancels the possibility to analyze the preverbal position as being occupied by pro.  
(ii) the phenomenon of post-verbal subjects is limited (in most registers of Hebrew) to unaccusative/passive verbs (18). ORs necessarily include transitive verbs, disallowing post-verbal subjects (19). This restriction cancels the possibility to analyze the preverbal position as being occupied by an expletive pro (proexpl), which is assumed to realize the subject position in sentences including post-verbal subjects (Rizzi 1982).
(18)  a. ha-kos    nishbera/nishbera ha-kos
            the-glass broke/    broke     the-glass

            'The glass broke.'

         b. shney xadarim        nuku/               nuku     shney xadarim  
 
             two  rooms [were] cleaned/[were] cleaned   two    rooms


 'Two rooms were cleaned.'

(19)  a. dan   nika     shney xadarim  
            Dan cleaned two      rooms

            'Dan cleaned two   rooms.'

        b. *nika      dan shney xadarim
              cleaned Dan two   rooms

The relevance of the aforementioned Hebrew facts is best illustrated by structures like (17b), involving a null category in preverbal position. In Hebrew, the only grammatical parsing of such structures is the one with proarb in spec-IP.
 
Importantly, the restrictions Hebrew imposes on null and post-verbal subjects are absent in Italian. As we will see shortly, this difference between the languages plays an important role in the processing of ORs and the effectiveness of the clues in Hebrew vs. Italian. 

3.3.2 The non-effectiveness of the resumptive pronoun
Recall that in the processing of the OR (repeated for convenience in (20)) there are two equally possible analyses (see (16)); either θ1 of the verb 'kisses'  is externalized to generate modification, while θ2 is assigned to 'the chicken', or θ1 is assigned to 'the chicken', and θ2 is externalized. 

Now, the resumptive pronoun (ota 'her' in (20)) enters the processor after one of these options has been (randomly) taken, resulting in grammatical sentences. Therefore in order to incorporate the pronoun, some reanalysis is needed. The question is what kind of reanalysis is necessary in each case and whether this reanalysis can be done automatically or not (see note 7). 
(20)  tar'e    li   et       ha-para she-ha-tarnegolet menasheket  ota 


        show me ACC   the-cow that-the-chicken    kisses         her/it 
        'Show me the cow that the chicken kisses.'
It is reasonable to assume that only an automatic reanalysis, which is done by the syntactic processor, would have a meliorating effect on the comprehension of an OR. Under present assumptions, the pronoun marks the externalized θ-role (see section 3.1). Since the pronoun is accusative, it should be associated with externalization of the internal θ-role, namely θ2. This would be the case when θ2 is externalized, but not when θ2 is linked to 'the chicken' (incorrect parsing). In order to incorporate the pronoun in the latter case, the whole sentence should be completely, and non-trivially (namely, consciously) reanalyzed; the previously externalized θ-role (θ1) should be linked to 'the chicken', while θ2 should be unlinked from 'the chicken' and externalized, subsequently marked by the pronoun. 
Given that even for adults a conscious reanalysis is not always trivial, and judging by the fact that children's performance remains at chance, we may conclude that children do not opt for the required conscious reanalysis. Rather, they simply ignore the pronoun. After all, the sentence is fully grammatical without it. As a result, the incorrect parsing is unaffected by the addition of the pronoun.
To summarize, the agreement clue is effective for two interrelated reasons. First, it is a genuine hint, namely a hint whose occurrence completely eliminates local ambiguities. Second, it occurs at the processing step where its impact does not require any kind of reanalysis, automatic or conscious, namely before the assignment of the θ-roles. In contrast, the occurrence of the resumptive pronoun is ineffective, not because the information it provides is not sufficient. Rather, because it occurs after θ-role assignment, and in order to use it as a hint, namely to correct the initial analysis, a conscious reanalysis is required.  
4. Disambiguation clues in Italian ORs
Before we proceed to the discussion of the clues in Italian ORs, the following should be made clear.

Unlike in Hebrew, where the contribution of the clues was tested for comprehension of ORs by small children (around 4;0), what is examined in Italian is the contribution of two syntactic clues to the disambiguation of ORs across 4 groups of children, 5;3–11;3. The externalization mechanism, thus, is clearly irrelevant for the following discussion, as (most of) the children in Arosio et al. (2006) are beyond the pre-operator stage. This being so, I assume that the children tested for comprehension of Italian ORs derive RCs like adults, via operator movement.

Further, keeping in line with the assumptions in Arosio et al. (2006), I adopt The Minimal Chain Principle of de Vincenzi (1991), and assume that while processing a relative clause, an operator trace is posited in the subject position.

As in Hebrew, one of the clues used in Italian is the distinct (number) agreement on the embedded verb. Surprisingly however, unlike in Hebrew, it proved to be ineffective in Italian. In what follows I will show that this difference regarding the effectiveness of agreement stems from a more general difference in the grammar of the two languages, affecting the status of agreement as a genuine hint for the processor. But before this, let us consider briefly the effective clue, namely the preverbal position of the subject.
4.1 The effectiveness of the preverbal position
Given The Minimal Chain Principle (de Vincenzi 1991), while processing an OR with a preverbal subject (21), a trace of the relative operator is posited in the subject position of the relative clause. 
(21)  Fammi vedere il cane che   il cavallo  insegue      (Arosio et al. 2006)

        Let-me see     the dog that the horse chases
        'Show me the dog that the horse is chasing.'
Once the preverbal subject (il cavallo, 'the horse') enters the processor, a reanalysis is required; the preverbal NP presents a clear hint to the processor as to its subjecthood – it can be nothing but the subject. The reanalysis consists of replacing the trace by the preverbal NP. Judging by the fact that this clue facilitates disambiguation of ORs already at the age of 5;0 (Arosio et al. 2006), this reanalysis is done automatically by the processor, probably because it does not involve reassignment of the θ-roles. 

It is worth mentioning that under Pritchett's (1992) assumptions, the processing of this kind of Italian OR does not involve any reanalysis at all, on a par with the processing of ORs with the agreement hint in Hebrew. Rather, the occurrence of the preverbal NP signals the processor in the clearest way possible that this is the subject of the relative clause, to be projected once the embedded verb is encountered (see note 10). 
Let us now turn to the somewhat surprising ineffectiveness of agreement in disambiguation of Italian ORs. 
4.2 The ineffectiveness of the agreement 
As hinted in passing, although agreement in Italian provides sufficient information to disambiguate an OR with a post-verbal subject (22), it does not constitute a hint for the processor. This is so because of the following two interrelated features of Italian grammar:

(i) Italian is a genuine null-subject language, i.e. the phenomenon is not limited like in Hebrew. As the result, the preverbal position can, in principle, be occupied by pro. 
(ii) Post-verbal subjects are widely attested in Italian with all kinds of verbs, including the transitive ones, in contrast to Hebrew, where this phenomenon is limited to unaccusative and passive verbs.
 As the result, the preverbal position can, in principle, be occupied also by proexpl (Rizzi 1982).
(22)  Fammi  vedere il cane che   inseguono  i cavalli     

        Let-me   see     the dog that  chase-Pl.    the horses 

   'Show me the dog that the horses are chasing.'
Given the above, agreement in Italian does not constitute a valid hint for the processor, because it does not resolve the local ambiguity as to the identity of the subject. Specifically, in the parsing of an OR with a post verbal subject (22), upon the arrival of the verb, its agreement features can be interpreted as those of a null referential subject (pro), or of the post-verbal subject, coindexed with the null expletive (proexpl) in subject position. Since the identity of the subject remains unclear, the processor is not forced to 'do the right thing', namely replace the trace in subject position by proexpl (though it can). Irreplacement of the trace will lead to incorrect linking of the θ-roles (the head of the relative will be interpreted as the Agent of 'chasing'), requiring reanalysis upon the arrival of the post-verbal subject ('the horses'). Judging by children's chance level performance, this reanalysis is not performed till the age of 11;3. Reasonably, this is so because the required reanalysis is not automatic, but rather conscious, involving reassignment of the θ-roles.
Note that if on the right track, the Italian facts support the account advanced here as to the ineffectiveness of the resumptive in Hebrew ORs; if children as old as 9;0 do not perform a conscious reanalysis, clearly such a procedure will not be performed by children as young as 4;0.

To sharpen the difference between the contribution of agreement in Hebrew and the lack thereof in Italian, consider the most revealing pair of Hebrew and Italian ORs. (23a) is the Italian OR with post-verbal subject, while (23b) is the Hebrew OR with an arbitrary null subject (proarb). 
(23)  a. Fammi  vedere il cane che   inseguono  i cavalli    ( = (22))   

            Let-me   see     the dog that chase-Pl.    the horses 

            'Show me the dog that the horses are chasing.'

         b. tar'e    li   et    ha-yeled she-menashkim oto          ( = (17b))
             show me ACC the-boy   that-kiss-3Pl.    him

             'Show me the boy that someone kisses.'

The strings of words in the Hebrew and Italian sentences in (23) are almost identical. In both sentences the relative complementizer is immediately followed by the verb, namely the preverbal, subject position is null. This state of affairs creates local ambiguity as to the identity of the null subject. In Hebrew the ambiguity is between t and proarb, while in Italian it is between t, pro and proexpl. Despite the plural morphology on the verbs in (23), which indicates that these are ORs, rather than SRs, namely that t is not an option, the processing facts in the two languages differ crucially. This is so, because by eliminating the option that the subject position is occupied by t, the agreement clue in Hebrew fully establishes the identity of the subject as proarb; recall that neither pro nor proexpl are grammatical options in the Hebrew (23b). In Italian, however, the elimination of t does not have this effect; as far as Italian grammar is concerned, both pro and proexpl are grammatical options in the analysis of (23a) (only until a certain point of the processing, of course). The agreement in Italian, thus, is not a clue for the automatic processor, because it does not force the processor to pick a single processing option, leaving it to 'wander' in the (small) forest of the grammatical options presented by the relevant string of words in the Italian (23a). 
5. Summary and conclusion
To summarize, as shown in Table 1, in Hebrew it is the agreement clue which facilitates comprehension of ORs at the age of 4;0, because it clearly specifies the identity of the subject, eliminating the wrong processing option, which exists due to externalization. This is on a par with the effectiveness of the preverbal position in Italian (Table 2), which too, presents a clear hint as to the identity of the subject, occurring early enough to evoke an automatic reanalysis. 

In contrast, Italian agreement does not eliminate local ambiguity, and therefore if the wrong processing option is taken by the processor it can be undone only via a conscious reanalysis, after the θ-roles have been linked. This is similar to the ineffectiveness of the resumptive in Hebrew – it occurs too late, after θ-linking. Consequently, if the initial linking was inappropriate, undoing it would require a conscious reanalysis.
Table 1. Facilitating comprehension of Hebrew ORs at the age of 4;0
	
	Formation
	Comprehension
	Processing

	OR
	Externalization
	chance
	Two equal options, one of which leads to incorrect interpretation.

	Effective  
agreement 
	Externalization
	good
	Clear hint as to the identity of the subject, eliminating the wrong processing option. 

	Ineffective  
resumptive 
	Externalization
	chance
	The pronoun occurs 'too late', after θ-assignment. In order to undo the wrong option, a conscious reanalysis is required, involving reassignment of θ-roles.


Table 2. Disambiguating Italian ORs at the age of 5;3-11;3
	
	Formation
	Comprehension
	Processing

	Ineffective  
agreement 
	Op-movement
	chance till 11;3
	Not a clear hint as to the identity of the subject (pro/proexpl). An automatic reanalysis is not evoked. Upon the arrival of the post-verbal NP, a conscious reanalysis is required, involving reassignment of θ-roles. 

	Effective 
preverbal position 
 
	Op-movement
	good from 5;3
	Clear hint, evoking automatic reanalysis upon the arrival of the preverbal NP.


 On the conceivable assumption that before 11;0 children cannot perform conscious reanalysis, the effect of the potentially facilitating hints on the production/comprehension asymmetry attested in ORs derives straightforwardly from the automatic as opposed to conscious nature of the required reanalysis. This provides an empirical support for the categorical distinction between the two, rendering the approach to sentence processing which attempts to define the limits of the processor, predicting this distinction, superior to the one which does not. 
Notes

�. The production of ORs in Hebrew, although quite well, differs from the production of SRs. According to Günzberg et al. 2008, and Friedmann et al. 2009, ORs are often avoided, and a SR or some other paraphrase is used instead.


2. The addition of a resumptive pronoun has been shown to be highly effective for children with hearing impairment (e.g. Friedmann and Szterman 2006).


�. In Günzberg et al. (2008) distinctive agreement on the verb (5), and ORs including a proarb (6) are treated as separate hints. Given that the φ-features of proarb in Hebrew are 3p.Pl., thus clearly distinct from the φ-features of the head of the relative, which is singular ('the boy' in (6)), I treat both as instances of distinctive agreement.


   4. But see Adani (2006) who shows that the performance improves, depending on 


    the task.


�. I abstract away from the non-syntactic factors, which may well influence the speaker's on-line processing.


�. I assume the standard analysis of RCs (Sells 1984).


�. See Pritchett (1992) for the definitions of a 'costly' reanalysis, i.e. a reanalysis which cannot be done by the automatic processor. 


8. An additional clue used in Günzberg et al. (2008), which is not addressed here, involves comprehension of free ORs. This clue, like the agreement clue, is shown to be effective. See Botwinik-Rotem 2008 where the effectiveness of this clue is attributed to the occurrence of the overt wh-operator, rendering externalization obsolete. 


9. See Friedmann et al. (2009) for a different account of the good comprehension of Hebrew ORs with proarb.


10. Under this assumption, sentence processing is head-driven, rather than predicate-driven, as assumed in Pritchett (1992). Specifically, under Pritchett's approach, the relative clause is projected only when the embedded verb is encountered. This difference, though probably important in itself, is immaterial for the present discussion. 


11. As reported in Guasti and Cardinaletti 2003, post-verbal subjects in Italian RCs are attested by children as young as 5;0.
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