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A well-known classical finding from both acquisition &
processing is that (headed) Object Relative Cla(O&s) ae
harder than (headed) Subject Relative Clauses (S&<
children to acquire, and slower for adults to psscéAdams
1990, Adani et al. 2010, Brown 1972, de Villiersa&t 1994,
De Vincenzi 1991, Gordon et al. 2004, Tavakoliar81,
Warren & Gibson 20(, among many others). In this work,
aim at investigating which typologies of SRs and sO#&te
present in corpora of standard Italian and the waeir
frequency compares with some recent experimentairfgs
from elicited production (Belletti 2009, Betti & Contemori
(2010), Contemori & Belletti (this volume)), and tiwithe
syntactic account that has been proposed in tefradeatura
approach to locality (Friedmann et al. 2009). Wspaddres
the issue of the possible role of frequency in @oning the
linguistic performance in the domain of ORs and sia:
Object Relatives (PORs

1. Introduction

In this paper, we discuss the quantitative distrdruof Relative Clauses (RC

occurring in ltalian corpora; in particular we avate

1. what kind of RCs are present in cfk-directed speech and in Stand
Italian: Subject Vs. Object Vs. Indirect Object Hded RCs (henceforth SF
ORs and IORs, respectivel

2. how many SRs are in the passive voice, hence thglgd ©iave been realiz¢
as active ®s (following Belletti 2009, we will call such RGassive Objec
Relatives, PORs hencefort

3. which distribution certain relevant syntactic prams/features have in Ok
specifically:

a. the position of the subject when it is overtly rzadl
b. the natureof the Subject: Lexical Vs. Pronominal Vs. N

c. the animacy feature associated with the head ofdlaive claus:
and with the Subject of the relative cla

4. Whether there is any difference in the analyzediaharegisters (e.c
Standard Publi®road@st Television Vs. Childlirected speect
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On the basis of such quantitative analysis, we wanerify whether or not the
statistical distribution of the structural configtions considered is somehow
predictive, and/or can be considered the caustheotlifficulties we know are
related to ORs processing and acquisition. Moreaverwant to verify how the
intervention account in terms of a featural apphosx the locality principle
Relativized Minimality (RM; Rizzi (1990, 2004), Sk& (2001)), as developed
in Friedmann et al. 2009 is coherent with the oleserdistribution in the
naturalistic corpora investigated. One crucial ésthat we address in this work
is whether the (un-)frequency of the analyzed sfitastructures (SRs, ORs,
PORSs) could play a crucial role in determining #peakers’ behavior in the
(elicited) production of the complex OR structurégde complement of this
question is also naturally raised, whether syntactmplexity may directly
condition frequency in the input, such as the feaguy of the complex OR
structures.

2. Background

Recent experimental results on both production@rdprehension of SRs and
ORs in Italian (e.g. Adani 2010, Arosio et al. 20B@lletti & Contemori 2010,
Contemori & Garraffa 2010), have confirmed the eldint status of SRs and
ORs in both children and adults, with ORs hardantBRs, in various respects
(Adams 1990, Adani et al. 2010, Brown 1972, dei&fifl et al. 1994, De
Vincenzi 1991, Gordon et al. 2004, Tavakolian 198Krren & Gibson 2002,
among many others over a long period of time). Omeial finding concerns
adults: in an elicited production task (Belletti@ntemori (2010), Contemori &
Belletti (this volume)), Italian adults tend not fwoduce ORs in a very
systematic way; specifically, there appears to beoften strong tendency to
avoid ORs, in favor of the production of an altéivestructure, typically a SR
which is able to preserve the same intended mea®dmg privileged such
alternative is offered by the use of passive, thattilized up to almost 90% in
the different groups of adults investigated in éx@eriments (see also Belletti
2009 for related findings).

The results have indicated that the production batwe refer to as Passive
Object Relatives/PORs, is the preferred option ddults and becomes the
preferred option for children as well, as soon asspve becomes productively
available to them, around age 5. PORs have also beeently tested in
comprehension (Contemori & Belletti this volumendahey have turned out to
be significantly better comprehended by the chiidnho master passive, than
(active) ORs (with or without resumption; on childsumptive relatives, see
Guasti & Cardinaletti 2003). Converging results daleen found cross-
linguistically in the same production experiment muith children of different
languages (Friedmann et al. 2010), and in selfgbaeaction time experiments
with adults (e.g. Lin & Bever 2006 on Mandarin Gse).

Our contribution in this paper is to bring into theture a different kind of
empirical data: a pilot corpus study of (headed¥ 8Rd ORs in standard Italian.
As a background, we first review the main recenpesexnental findings
mentioned, and the syntactic account that has Ipeeposed in terms of a
featural approach to locality/RM (Friedmann et2809). We then move to the
novel corpus data and elaborate on their relevdocdhe assumed locality
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approach as well as on their bearing on the isgutheo respective role of
syntactic complexity in grammar on the one sichel Biequency in input on the
other (Gennari & Mac Donald 2009, Tomasello 2003).

2.1. Experimental findings in production

In Belletti & Contemori (2010) and Contemori & Betili (this volume), an
adaption has been presented to Italian of a Preferéask experiment from
Novogrosky & Friedmann (2006) aiming at elicitifgetproduction of SRs and
ORs?! All relevant details of the design and the task aresented in the
references quoted, to which the reader is refetdsnle, we give the essential
features of the design and of the results obtaifdte task consisted in
presenting the experimental subjects with a sibwatin which two
children/persons were undergoing a certain eveagriibg either the role
associated with the subject or the one associatéd the object. The
experimental subjects were then asked to choosgebatthe two situations,
saying which person he/she would rather be. Depegndin the different
introductory story, the sentence elicited was eithe SR or a OR. The
experimental subjects were invited to begin eachesee with “I would rather
be ...”. The eliciting story was built according tava conditions, a
subject/object change condition, in which the scii{pdject present in the story
changed, and a verb change condition, in which vehainged was the verb
presenting the event of the story. Two examplesvbegjive an illustration of the
elicitation of a SR and of an OR in the object dwmand in the verb change
condition, respectively (number mismatch conditibesveen the relative head
and the subject of the relative clause were alstedein the references quoted,
which are not relevant to the present discussia@hvatl thus be ignored in the
illustration, for which only examples from the miatcondition are presented in
(1):

(1) SR: “There are two children. One child comb the neighis one child
comb the grandparents. Which child would you rathe? Start with “I
would rather be ...”

Target answer:
“(Vorrei essere il bambino) che pettina i vicimbnni”
“(I would rather be) the child that combs the riddgurs/grandparents”

OR:There are two children. The grandpa looks for oct@ld and the

grandpa finds one child. Which child would you eatbe? Start with “I

would rather be the child ...”

Target answer:

“(Vorrei essere il bambino) che il nonno cerca/&ro

“I would be the child that (the grandpa) looks/fmds”
The task has been adapted to be presented to eltivéiren or adults. Overall,
100 children aged 3:4-8:10 have been tested andd28s (see Contemori &
Belletti, this volume, for the presentation of détails). We report in Table 1
below the results from the adults’ productions rtfra first tested group of 18

! First pilot adaptation to Italian, with similarsdts, in Utzeri (2007), with school age children
6-11.
6
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adults; the subsequent 10 adults have confirmeddhee pattern, Contemori &
Belletti, this volume):

# SH SRY # OF OR%

Relatives produced 179/180 99.5% 25/234 10.6%
“si fa"/causative passive - - - -
Copular passive - - 89/234 38%
Reduced passive - - 117/234 50%

Table 1. Summary of the relevant results from the adwtsductions (Contemori & Belletti,
this volume).

As Table 1 clearly indicates, the production oftiigg ORs is extremely low in
adults — around 10% —, highly significantly lowkat the ceiling production of
SRs. What adults do, overwhelmingly, is to prod€Rs in place of (active)
ORs — around 90% —. PORs can be either copulaeduced: Adapting from
the presentation in Belletti (2010), Figure 1 ithases the tendency shown by
young children in approaching the adults’ type adduction, so that as they
grow older more PORs are produced in place of @ctORs, in the same
eliciting conditions:

--POR

OR

P 4

e

3:4-3.11 4-4:11 5-5:11 6-6:11

Figure 1. Summary of the results from the adults’ produdiq@ontemori & Belletti, this
volume).

Contemori & Belletti (this volume) present resutsm older children, up to age
8:10, showing that the tendency becomes stronger ttee older group, which
masters passive well, produces a significantly éigiumber of PORs in place
of ORs, similarly to adults. Furthermore, it isakshown that these results are
not a task related effect due to some bias of ttefeRence task, as totally
comparable results are obtained with a differerditation design (a Picture
description task, see the reference quoted forilgletdn conclusion, the

2 No “si fa"/causative passive produced by adultg;dntrast with the children’s productions; for
the interest of this difference in the kind of pass utilized by children and adults, see
Contemori & Belletti, under submission)
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experimental results on production in Italian hal®wn a clear and strong
preference for the production of PORs when ORs wéo#ed, in both adults
and children, depending on the developmental dtaghe latter group.

2.2. Smuggling as a computation which eliminatésruention

These results open up the issue of a comparisdimeofomplexity of different
syntactic computations such as passive and (actolggct relatives. A
promising account has been proposed in terms alitgcspecifically in terms
of a featural approach to Relativized Minimalitg, developed in Starke 2001,
Rizzi 2004, which has been adapted to accountdeeldpment in Friedmann et
al. 2009, based on results from comprehension of &Rl ORs in Hebrew
speaking children, aged 3:7-5 (see also Grillo 2008 a related approach to
agrammatism). According to the approach in Friedmat al. (2009), in a
structural situation meeting the locality/RM conifrgtion
X..Z...Y..

where X = the target position — the position of thkative head in CP in

the case of relative clauses —, Z = the intervgrosition — the subject

position of the relative clause in the case of ORY = the origin position

— the object position within the relative clausdiene the relative head is

merged in the case of the ORs
the dependency between the relative head in tigettaosition X and its merge
position Y within the relative clause, can be hggdmetimes even impossible)
to establish for (young) children and may leadltover processing for adults, if
the target head X in CP and the intervener Z inrélative clause, share the
feature labeled [NP]. The [NP] feature refers taesence of a “lexical
restriction” in both the head of the relative clawasd the intervening subject, so
cases in which they both contain a full lexical mqahrase. Lexically headed
ORs with an intervening lexical subject in the tiekaclause are thus singled out
by this system as the hardest structures to computording to this system,
the crucial property is not that much whether thisrean intervener or the
distance between X and Y, but rather whether thrgétaX and the Intervener Z
share some computationally relevant feature on dtteacting head. The
hypothesis is that the feature [NP] is a crucialievant attracting feature in
lexically headed relative clauses. The schemapcesentation in (2) illustrates
the intervention situation created in the OR, inickhthe [NP] feature of the
intervening lexical subject Z is properly includedthe feature set of the Target
X (R in X corresponds to the attracting featureadétive heads]:

(2) il bambino che il nonno cercaltrovail bambino>

+R +NP + NP +R +NP
X Z Y

The intervention effect which arises in lexicalledded ORs across an
intervening lexical subject is the source of th#iallty in the processing of
object relative clauses.

As discussed in Belletti 2009, 2010, the use oSpascan be seen as an optimal
way to overcome the described intervention effduictvinevitably arises in the
relativization of a direct object across an int@ing lexical subject. Assuming a

% On the difference between children and adultsénability to compute the inclusion relation,
see the discussion in Friedmann et al. (2009), Balietti et al. (submitted).
8
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derivation of what we capassivan the terms developed in Collins 2005, wh
involves movement of a verbal chunk coning the verb and the object acrt
the intervening lexical subject, whereby interventis eliminatec- the process
referred to asmugglin¢in Collins 2005 a principled reason is provided for 1
(often overwhelming) appeal to passive in the sstiticomputation of an OR i
Italian (and also in other languages, as mentiotteat)the experimental resu
have so clearly revealed. The assumed derivatiagohematically illustrated i
(3) for the Italian POR “il bambino che é pettinatoldahamma” (the child the
is combed by the mon

3)

cp
(i) bambino FINP
A
che /TP\
TP
pro P
€ VoiceP
VP VoiceP
pettinato <...> da/VP\
I la mamma  <VP>

A natural question to ask is: to what extent ardRB@Iso found in naturalist
corpora? In the following section of this study, address this questic

3. The analysis
3.1 Corpora used

The first kind of production we analyzed is theld-directed speech; to retrie
these productions, we inspected the Italian seafdhe CHILCES database (
children, 113 files, plus 1 child, 19 files, whodata have been collected &
transcribed at CISCL, Matteini 2011). Then, we camag the distribution of tr
RCs in these files with the distribution found imot other Italian corpora ¢
adult speech: the Siena University Treebank (hentef@UT, 29 televisiol
news taken from special editions of the nationivision news, shortened a
simplified for oniine translation in Italian Sign Language, Chesalket(2008))
and the Italian Telasion Corpus (Corpus di Italiano Televisivo, hemc#f
CIT, 7 TV programs such as national editions ok tsthows, standard new
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commercials etc., Spina (2005)). In the table belaw report the size of the
corpora and their format.

Corpus Name References Size Format
(in words)
CHILDES MacWhinney & 132 files chat format
Snow (1985) (390.511 words:

115.357 produced by children,
275.154 produced by adults)

SUT Chesi et al. (2008) 29 TGs SUT (specifig
Siena (17.981 words) constituency/
University dependency formdg
Treebank XML)

CIT Spina (2005) 7 TV programs morphologically
Corpus di (42.668 words) tagged text

Italiano

Televisivo

Table 2 The corpora used for the analysis of RCs

3.2 Methods

Since the corpora were differently structured, wsedi different tools for
retrieving relative clauses in a semi-automatic wlay simple-text encoded
corpora (CHILDES) we used Regular Expressions tjfiothe GREP todl
Regular Expressions are very flexible devices tdinde ordered sets of
characters that correspond to specific morpholdgioés: for instance, Italian
SRs and ORs are (in almost all cases, but seegbesgion on Reduced RCs in
3.3 and table 7) clearly marked with an invariableslative
pronoun/complementizer (i.e. “che”); this can beductively encoded with a
simple regular expression like the one in (4) thiaks up all occurrences of
“che” produced by a certain speaker (“TIER”) in a&dAT-encoded file
(MacWhinney et al. 1985):
(4) Regular expressions using “grep”:
grep -i -n -E
"TIER:([[:space:]]|[[:punct:]]|[[:alpha:]])*[[:spae:]]che[[:space:]]"

Even though many occurrences of “che” introducdaict declarative clauses
and not RCs in Italiah this approach allows us to restrict the set d¢é da be
manually inspected and it offers a precise way ofinting linguistic
phenomena. For instance, rather subtle regularesgjms can be written for
isolating past participles looking at the relevamtrphological inflection; this
allows one to restrict the set of data to be insgzedor counting those past
participles that can be Reduced RCs; the fact shah expressions isolate a
certain number of verbs is a fact that can be pedgireplicated.

* GREP is a Unix native Regular Expression intemrétat has been ported under many
platforms; it is easy to use, free, reliable ardd;f&iven a Regular Expression it returns the
line in the text where a matching occurs.

® The percentage of RCs with respect to all the weoges of “che” ranges from a modest 12%
in the adults section of CHILDES, to 83% in SUT.

10
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On the other hand, with tagged corpora we can us®m@ precise counting
system that relies on POS tags and on syntactiemaehnotatich TGrep
(Rohde 2004) is an extension of the Regular Expredaterpreter that allow us
to search for specific syntactic patterns in a éaggorpus. For instance a non-
reduced RC can be simply isolated using the paiter(d).a, whereas an OR
with the relative head and the subject of the metaboth marked with the
+animate feature can be retrieved with the expoessi (5).b:

(5) a. tgrep ‘NP.rel < C.rel

b. tgrep ‘NP.rel-obj.anim, NP-subj.anim’

3.3. Rough summary of the data collected

In this section, we present the main results of quantitative analysis. In the
tables below, we split the CHILDES corpus in theladection (CHI A) and in
the children section (CHI C).

Corpus Tool used # of analized words  # of “che” (%) # of RCs (%)
CHI A Keyword [che] 275.154 5.580 (2,03) 677
(0,25
)
CHIC Keyword [che] 115.357 747 (0,65) 94
(0,08
)
CIT Tag [POS="pro:rela"] 42.668 1027 (2,4) 477 a1)
SUT Tag [C.rel.pro] 17.981 210 1,17) 174 0,9)

Table 3. The frequency of the keyword “che” in all corp@@mpared to the frequency in which
they correctly isolate RCs.

As mentioned, the table above shows that theresisbatantial variability with
respect to the “che” usage across corpora (as “chr’be either a declarative
clause complementizer or a RC complementizer).

In table 4 the count of RCs with respect to theacm-typology is presented:
SRs vs. ORs vs. IORs.

# SRs (%) # ORs (%) # I0Rs (%)
CIT 477 314  (66%) 117 (25%) 46 (9%)
CHI A 677 441  (65%) 228  (34%) 8 (1%)
SuT 174 162  (93%) 12 T%) -
CHIC 94 83 (88%) 11 (11%) -

Table 4 RC macro-classes.
As expected, the number of SRs is significantlyhbigthan the number of ORs. IORs are the
less frequent type of RCs. While CIT and CHI A shoamparable ratios SRs/ORs (SRs are

® part-Of-Speech (POS) tags are morphosyntactisesasssociated to the words in an annotated
corpus (e.g. “(D-MS il)” indicates that “il” is adderminer, Masculine, Singular); the
syntactic annotation includes features relatethéathematic dependency (e.g. “(VP (NP-subj
(D-MS il) (NN-MS cane)) (V-IP3S abbaia))”. The steamd annotation (PENN-
TREEBANK-II) has been expanded in order to incltite relevant features under analysis
(e.g. animacy: “(NP-subj-anim ... )”; on animacy sedow).
11
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roughly twice more frequent than OfRsthis is highly contrasting with respect to ttatio we
found in SUT and CHI C. While the CHI C count isperted, as in the CHILDES database
children are registered up to age 3;4 (table 5) #e production of ORs (and relatives in
general) is poorly attested at this young age,Sbd@ frequency seems to interestingly reveal
that the “naive” intuition behind the notion of figplified Italian suitable for on-line translation”
toward LIS leads to avoid ORs.

Corpus Camilla Diana Guglielmo Marco Martina Raffaella  Rosa Sabrina Viola

1;8
19
1;10
1;11

2,0

2;1 1-0

2;2 3-0 5-0
2;3

24 5-0

2,5

2;6 2-0 0-1
2;7 1-0 2-0 9-0
2;8 1-0

2;9 1-4 2-0 1-1 1-0
2;10 1-0 3-0
2;11 3-2 5-0 10-0

N N WP PN
1 ' 1 ' 1 '
O O O O O

3,0

31 1-0 1-0
3;2

3;3 1-1
34 6-2

3,5

Table 5. RC macro-classes in CHI C: gray cells correspdadbe files present in CHILDES;
the two numbers in the cells { m) represent the number of SRs - ORs.

To answer the main question of this study, whetimel to what extent PORs are
present in spontaneous production, we split thetypRlogy in active (labeled
SRs) and passive voiced SRs (i.e. PORs). The rekthis is reported in table
6:

" The general ratio between SRs and ORs seem tedayscross-linguistically (see the values
presented for very diverse languages such as amgahn & Tuller 2010 on French,
Carreiras et al. 2010 on Basque).

12
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Corpus # of Rs # SRs (%) # ORs (%) # PORs (%)
CIT 477 295  (62%) 117 (25%) 19 (4%)
CHI A 677 440  (65%) 228  (34%) 1 (0,1%)
SUT 174 159  (91%) 12 (7%) 3 (2%)
CHIC 94 83 (88%) 11 (11%) -

Table 6. RC macro-classes with SRs split in active (SRs) @assive (PORs) SRs.

This table shows that the presence of full PORan®st unattested across all
corpora. This is in striking contrasts with the esmental results of elicited
production described in section 2.1 (Belletti & @mori 2010, Contemori &
Belletti this volume).

Including in the counting also all possible redué¥dRs (e.g. “the boy chased
(by the policemen)) the situation does not change significantly, iwihe
exception of the SUT data):

Corpus # of Rs # SRs (%) # ORs (%) # PORs (%)
CIT 477+48 295 (56%) 117 (22% 19+48

(13%)
CHI A 677+78 440 (58%) 228 (30% 1+78

(10%)
SUT 174+22 159 (81%) 12 (6%) 3+22

(13%)
CHIC 94 83 (88%) 11 (11%) 0+15

(?)

Table 7. RC macro-classes with SRs split in active (SR&) passive (PORs, full + reduced)
SRs. (PORs in CHI C cannot be safely quantifiedesithe reduced forms used are probably
simple adjectival modifications, whence the questitark).

PORs are mostly realized in a reduced format ic@ipora; in CIT and in CHI
A they are less frequent than ORs; in SUT, PORs outt to be more frequent
than ORs if reduced ones are include@hildren do produce some pseudo-
reduced PORs (e.g. “mamma io ho le mani _occufiatd have the hands
occupied, Camilla 3;4.9), but since passive istasttd in simple declaratives at
this stage in the same corpora, we concluded fiesietutterances are instances
of adjectival modifications.

In the end, we looked closer at the typology anslitmm of the subject in the
attested ORs: in particular we considered in homym@Rs the subject was
lexical or null and, in the first case, with whiftequency it appeared pre- or
post-verbally:

8 Both long, with the by-phrase, and short, withoyphrase reduced relatives are included.

° We do not have any precise hypothesis to offeéo aghy PORs including reduced ones should
more numerous than ORs in SUT; we speculate timfabt may correlate with the high
presence of reduced PORs in the elicited produdtjoadults (Tables 11-12 and the
surrounding discussion), which may be consideredfftimal solution to the production of
an ORs, under the eliciting conditions. Since ihgpéified Italian of SUT involves a
“planned” simplification (see 8§ 5), choice of thatimal solution in SUT may not be
surprising.

13
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# pro V (%) #SV (%) #V'S (%)
CIT 117 72 (61%) 19 (25%) 10 (13%)
CHI A 228 139 (61%) 10 (4%) 80 (35%))
SuT 12 5 (42%) 3 (25%) 4 (33%
CHIC 11 2 (8%) - 9 (82%)

Table 8 Subject typology and distribution in ORs (“pro ¥'null subject; “S V" = pre-verbal
lexical subject; “V S” post-verbal lexical subject)

Whereas the preference for having an empty suligectearly present in the
CIT, in the CHI A, and, marginally, also in the SU& less straightforward
tendency can be drawn from the pre-/post-verbabsipipn: in this sense, both
children (CHI C) and child directed speech seempréder the post-verbal (often
pronominal) solutions, while the CIT shows a sliggmdency in favoring the
preverbal lexical alternative.

3.4. Discussion 1

Given the frequency distributions presented ingievious section, the question
raised in 2.2 has the following answer: PORs atearfoequent structure in the
naturalistic input. Since PORs have turned out ¢othe most frequently
produced structure in the elicited productions samimed in section 2.1, for
both children and adults, the conclusion must therdrawn that, despite their
poor frequency in spontaneous speech, the lingumgiformances revealed by
the experimental results do not simply reflect shape of the linguistic input.
Hence, we conclude that PORs, which are the pegfestructures in the elicited
productions, must be preferred on different groutilln as a simple and
straightforward consequence of a frequency effé@.submit the proposal that
the preference for PORs in elicited production soasequence of the optimal
way to eliminate intervention that use of passiv®©Rs offers, as illustrated in
2.2. We delay until section 5 a possible hypothesighe origin of the tension
which has emerged between the results from eligpteduction on the one side
and the new results from the naturalistic perforoeaon the other, revealed by
the corpus analysis. We now make some considesabana related aspect of
the issue concerning frequency in the input, amidtput that the significance
of what is or is not (in the domain of relativeudas) most frequently present in
the analyzed corpora, must be treated with caution.

Looking at the distribution of relatives in the pora, the SRs vs. ORs
asymmetry could directly fit with the hypothesiaittisRs are the most frequent
type of relative clause since they involve a lessyglex syntactic derivation,
than the one of ORs, which, in the case of headed With a preverbal lexical
subject in particular, typically gives rise to timervention effect discussed in
2.2. Hence, one could interpret the more frequesggnce of SRs in corpora as
a consequence of their less complex derivation evetpto ORs. In fact, the
picture is less straightforward and more articuatéd we reconsider the
frequency of SRs and ORs with respect to the vddsses and their
subcategorization frame, we observe that the SRs&3RMmetry is not there:
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Verb class

Unacc.+Unerg.+be 231 0
Transitive 161 193
Di-transitive 22 35

Table 9. SRs and ORs distribution across verb subcategjaizclasses (CHI A corpus).

In the relevant cases, i.e. with transitive vedosd(di-transitives), the difference
between the number of SRs and ORs is not signffigan 1.5934, df = 41.355,
p-value = 0.1187). Adult speakers who have the edatpnal capacity to
process the complex OR structure, do so in spoatenproduction to an extent
which is comparable to the production of SRs witinsitive verbs; in the
analyzed corpora they have produced even more @&s $Rs in absolute
numbers. Hence, bare frequency does not directlgctethe complexity of a
given structure.

In conclusion, what frequency in corpora may réveanot a trivial matter in
both directions: i. it is not the case that speslaways tend to produce those
structures which are more frequent in corpora, egealed by the ample
presence of PORs in elicited production and themy\imited presence in the
Italian corpora analyzed; ii. nor is it true thakeakers always tend to produce
those structures which are computationally less ptexy as revealed by the
balanced presence in the input of SRs and ORstueitisitive verbs. This latter
point is also coherent with the experimental resubin adults’ elicited
production, in which the ample production of POR®esses the preferred use
of a relatively complex computation (e.g. a compatawhich needs some time
to fully develop in children).

As a last point, we note that the conclusion thatebfrequency does not
immediately reflect the complexity of certain pdtalty alternative structures
(e.g. SR as POR instead of OR), is also supponethd distribution of the
subject within the ORs present in the corpora:llastrated in table 8, in all
corpora the empty subject is the most atteste@og61% in the SUT and CHI
A). This could be interpreted as a tendency in fi@gpabove chance a null
pronominal subject. A null subject allows for angmutation in which
intervention is less strong, given a feature-baséervention approach, along
the lines of Friedmann et al. 2009, as no NP featurshared by the target and
the intervener, in the sense illustrated in 2.2weber, if we look at the null
subject rate in declarative sentences, we notieg tine percentage of null
subjects found in the ORs of the analyzed corpotawer than the one found in
simple declaratives: Lorusso 2003, reported th#itsuibjects appear in 79% of
the verbal utterances of adults, in the CHILDE®sfihe analyzed; removing
occurrences of null subjects in (I)ORs and (Indiré2bject wh-questions from
his count, null subjects occur up to 72% of casegeclarative sentences. Then,
again, the preference to use a null subject in Cidsot be taken to be an
indicator of the complexity of the involved syniacttcomputations under
discussion.

The tension which has emerged between the coralgsmand the results from
elicited production opens up a new question: we m@nt to better investigate
why PORs should be rare in spontaneous productidn@nversely, why they
should be so pervasively present in the elicitedipction.
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Looking for an answer to this question(s), we frhecked how frequent the
passive voice is throughout the corpora and fourad, tin fact, it is not so

infrequent to justify the low rate of PORs in sporgous productions. As a first
preliminary sample we checked the SUT corpus:

Corpus # of verbs # trans (%) # ditrans (%) # pass (%)
SUT 872 645 (74%) 50 (6%) 177 (20%)

Table 10 Passive voice (pass) compared to active verasditive and di-transitive) in SUT.

Then, we controlled for the animacy feature on kbt relative head and the
subject of the object relative clauses. Here wendoan important asymmetry
that asked for a deeper investigation: while thpeexnental design elicited
productions in which the relative head (of the ORa} always animate, in the
corpora only 43% of the relative heads were aninjdég¢a from CHI A). We
then decided to test the elicited production of OiRanipulating the animacy
feature.

4. Testing head animacy

To see if a [- animate] head favors the productdrORs better than a [+
animate] head, we run two experiments that are daptation of Belletti &
Contemori 2010 design: the subjects were askedtinlto a certain number of
minimal pairs of cue sentences and to answer inmbst natural and complete
way, choosing one of the two situations descrifdge answer, in most of the
cases, resulted to be a RC, as expected.

4.1. Methods

In both experiments we used four conditions thahaested the logical
possibilities to be tested:
1.[+ animate] Head, [+ animate] Subject

2.[+ animate] Head, [ animate] Subject
3.[- animate] Head, [+ animate] Subject
4.[- animate] Head, [ animate] Subject

We first provided the experimental subject withhars context (e.g. “in a park,
there are children playing with an apple...”), them made the subject listening
to a minimal pair of cue sentences (e.g. “the caiidwash the apple”, “the
children throw the apple”) and we finally askedatsswer a question in the most
natural and complete possible way (e.g. “which eppbuld you eat?”... Target
sentence: “l would eat the apple that the childvash/throw”).

All grammatical subjects in the cue sentences vgsgnite, masculine and
plurals (this is because we wanted to eliminateotergial ambiguity and
discriminate between non target productions of @Rs post-verbal object, and
true ORs with a post verbal subject; both optiaesraalized with the very same
word order in Italian, but in the latter case weildorely on the verb-subject
agreement), all objects were masculine and singalethe verbs were inflected
at present tense.
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We used three items per condition (then, in the, e had 12 experiment
items), we balanced the lexical material in terrhBeguency and imaginabilit
and we took 28 fillers to serate the experimental items. We s-
automatically created four randomizations such :tletery randomizatio
started with an item taken from a different comifi at least two filler
separated two experimental items, no experimetaals of the same ndition
appeared in sequence, the first 4 experimentalsitemall 4 randomizatior
exhausted all 4 possible conditio

We digitally recorded the audio materials (contextses and elicitatio
sentences) and we created a PowerPoint presentatiere,for every slide, th
context was first played, then the cues and as#me time the discriminatir
words were briefly displayed (in case of verbs, itifanitive forms was chose
for not priming a finite RC) on the screen to h#ip experimental subjes to
memorize the two proposed situations; in the enel,question was played a
the beginning of the answer was displayed on thimoof the scree

CERCARE TROVARE

VORREI CONOSCERE IL BAMBINO...

Figure 2. Experimental screenshot with all components diggd

The experimental session was jeded by a short warmp with three item

The only difference between the two experiments thas in the first one w
used the “verb change” elicitation condition (i.the only thing tha
distinguished the minimal pair in the cue sentenees the vertused: “the
children washthe apple” vs. “the childrethrow the apple”), whereas in tt
second experiment we implemented the “subject affarticitation conditior
(i.e. the only thing distinguishing the cue senesnwas the subject useche
childrenwash the apple” vs.the parentsvash the apple”). The lexical mater
and the randomization were the same (except foexti@a verbs/subject add
to comply with the different desig

Below, one sample for each experimental animacylition (cue senteres and
elicitation sentences) in both desic
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Cond. RC head Subj

cue sentence

elicitation sentence

1 +anim +anim | poliziotti salutanan ragazzo tu quale ragazzo vorresti incontrare?
the policemen greet a child Which child would you rather meet?
| poliziotti rincorronoun ragazzo “vorrei incontrare il ragazzo...”
the policemen chase a child | would rather meet the child...

2 +anim —anim | secchi sbilanciana imbianchino Tu quale imbianchino vorresti aiutare?
The buckets unbalance a decorator Which decorator would you rather help?
| secchi_sporcanan imbianchino “vorrei aiutare I'imbianchino...”

The buckets dirty a decorator | would rather help the decorator...
3 —anim +anim | giornalisti_scrivonan articolo Tu quale articolo vorresti leggere?
The journalists write an article Which article would you rather read?
| giornalisti copianain articolo “vorrei leggere I'articolo...”
The journalists copy an article | would rather read the article...
4 —anim —anim | camini riscaldanm appartamento  Tu quale appi riscaldamenti & acces

The fireplaces warm an apartmen

t

| camini affumicanain appartamento

The fireplaces smoke an apartme

nt

artamento vorresti scegliere?
Which apartment would you rather choosef?
“vorrei scegliere 'appartamento...”

| would rather choose the apartment...

Table 11 Experiment 1, verb change. 4 conditions.

Cond. RC head Subj

cue sentence

elicitation sentence

1 +anim +anim | poliziottrincorrono un ragazzo tu quale ragazzo vorresti incontrare?
the policemen chase a child Which child would you rather meet?
| commerciantrincorrono un ragazzo “vorrei incontrare il ragazzo...”
the shopkeepers chase a child | would rather meet the child...

2 +anim —anim | secclsiporcano un imbianchino Tu quale imbianchino vorresti aiutare?
The buckets dirty a decorator Which decorator would you rather help?
| pennellisporcano un imbianchino  “vorrei aiutare I'imbianchino...”

The paintbrushes dirty a decorator | would rather help the decorator...
3 —anim +anim | giornalisscrivono un articolo Tu quale articolo vorresti leggere?
The journalists write an article Which article would you rather read?
| pubblicisti scrivono un articolo “vorrei leggere I'articolo...”
The publicists write an article | would rather read the article...
4 —anim —anim | caminiscaldano un appartamento Tu quale appartamento vorresti scegliere?

The fireplaces warm an apartmen
|___termosifoni _affumicano
appartamento

The heaters warm an apartment

t
un

Which apartment would you rather choosef?
“vorrei scegliere 'appartamento...”
| would rather choose the apartment...

Table 12 Experiment 2, subject change. 4 conditions.

4.2. Results

We tested 24 subjects with the verb change eligitatondition and 28 subjects
with the subject change elicitation condition.
Here we only report the rough results (see Bell&tesi, Contemori and
Laudanna, in progress, for a detailed analysigjesthis is sufficient to answer
the relevant question we posed, that is: do [ ateinheads favor the
production of a certain amount of ORs?
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H+anim S+anim H+anim S-anim H-anim S+anim H-anim S-anim

POR all 57 (79%) 60 (83%) 65 (90%) 63 (87%)
POR 11 20 5 5
POR . 37 37 50 55
POR r. by 6 1 9 3
POR by 3 2 1 0

OR all 14 (20%) 4 (6%) 7 (10%) 8 (11%)
OR 2 0 2 2

OR VS 4 1 1 2

OR pro 8 3 4 4

ALT 1 (1%) 8 (11%) 0 1 (1%)
ALT SR 1 7 0 0

ALT PP 0 1 0 1

Table 13 Experiment 1 (verb change) results (24 subjectsy reduced, by = by-phrase
present, VS = post-verbal subject, pro = null sethjdLT SR = SR produced instead of OR,
ALT PP = Prepositional Phrase produced insteadrof O

H+anim S+anim H+anim S-anim H-anim S+anim H-anim S-anim

POR all 64 (76%) 64 (76%) 50 (60%) 59 (70%)
POR 0 0 0 0
POR. 0 0 0 0

POR r. by 52 52 45 52
POR by 9 12 5 7

OR all 9 (11%) 3 (4%) 5 (6%) 3 (4%)
OR 1 2 2 0

OR VS 8 1 3 3

OR pro 0 0 0 0

ALT 11 (13%) 17 (20%) 29 (34%) 22 (26%)
ALT SR 0 6 0 59

ALT PP 11 11 29 0

Table 14 Experiment 2 (subject change) results (28 subject = reduced, by = by-phrase
present, VS = post-verbal subject, pro = null sethjdLT SR = SR produced instead of OR,
ALT PP = Prepositional Phrase produced insteadrof O

Despite a non negligible tendency to avoid the petidn of ORs if favor of a

(genitive) PP when the subject is animate and #®dhnanimate (e.g. “the
paper of the journalists” instead of “the papert tine journalist write”) in the

subject-change experiment, we can easily see tatgreat majority of

experimental subjects clearly keep preferring tldRPsolution also in the new
experiment manipulating the animacy feature indéscribed conditions (in the
great majority of cases, reduced PORs were prodcgd the child chased” in
the verb-change design and “the child chased byéheemen” in the subject-
change design). The by-phrase is often unrealizedthie verb-change
experiment, whereas the use of PORs with the bggghrs the preferred
solution in the subject-change experiment (it gngicantly more used than the
possible equivalent alternative of OR with postbatisubject).
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4.3. Discussion 2

To better visualize the results, we report a histog with the relative
distribution of RCs produced both in the verb-cleagd in the subject-change
experiments (we collapsed together all three itgges condition and we
removed non-RCs productions):
100%
90% +—
80% -
70% -
60% -
50% -
40% -

0, -
30% ORs all
20% -
M PORs all
10% -
0% -
(0] (O] (0] (0] Q (0] Q [J]
& 2 & & 2 & Iy 2
O O O o (48] o T ©
< ey < < < < < ey
Q hs Q e i b i i
= g = .§ 2 .§ 2 g
(] (] (O] (O]
> w > ©v > ©v > w
H+ S+ H+ S- H- S+ H- S-

Table 15 Aggregated results of the elicitation task (H+-+/— animate] relative head, S+/— =
[+/— animate] relative subject)

Here it is clear that the animacy (mis)match dagspfay any role in favoring or
disfavoring the production of (active) ORs, in tlaglopted experimental
conditions.® Again, we observe lack of a direct correlationwsin frequency
in the input and the behavior in the elicited prctthn. PORs remain the
preferred structure produced also in the new erparts manipulating animacy.

Here we observe that the intervention account megan Friedmann et al.
2009, correctly predicts the ranking of the produaelatives in the new
experiments: ORs with a preverbal lexical subjait,the least produced ORs in
the overall results (only 11 out of 535 relativeésdquced, Tables 11, 12): these
are indeed the structures singled out as thosehiohwintervention is stronger
hence the structure harder to compute, as the BRirée of the intervening
lexical subject is properly included within the tie@ set of the target relative
lexical head. ORs with a post-verbal subject and @Rh a null pronominal
subject are more often produced (Tables 11, 1Xuddng a derivation through
smuggling for (active) ORs with a postverbal subj@gelletti & Contemori
(2010)), this solution eliminates intervention iway parallel to PORs; a further
complicating factor is however involved in (activ®Rs with a postverbal
subject, which displays crossing between the demernydof the (expletive) null

9In fact, ORs are slightly more often producedhia [+ animate] head, [+ animate] subject
condition, where, if anything, one would have expda@ higher intervention effect due to
animacy matching, if animacy was a relevant feaimrthe computation.
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subject in the EPP position and the lexical subjedhe postverbal position,
with the chain relating the relative head and tap o the object position of the
smuggled VP chunk (structure 3 in 85 below). Nohsassing is involved in
PORs (structure 1 in 85 below). In ORs with a nglfonominal) subject,
intervention should be less strong in principlenasNP feature is contained in
the intervening subject; hence, a null (pronomisal)ject does not constitute as
a strong intervener as a lexical subject (see @sa@on et al. 2004). PORs are
by far the best solution: they are the only caseich intervention is totally
eliminated, and no further complicating crossingislved in the computation,
as noted. In conclusion, the assumed interventpnoach expressed in featural
terms, accounts for the preferences revealed blibiked productions of the
new experiments.

5. Final considerations

Our corpus analysis has revealed that adults caneps ORs and, in their
spontaneous production, they do produce some ORkis happens to a
significantly smaller extent than SRs. These de¢acaherent with the assumed
intervention account, which constitutes the keydaéor interpreting the crucial
fact that ORs are generally harder to process,fatsadults, in various respects.
However, we have also pointed out that the higheguency of SRs in the
corpora cannot be linked in a simple minded wayth® complexity of the
syntactic computation, as SRs and ORs are evestiybdited when the verb of
the relative is a transitive verb, thus confirmitttst ORs can be properly
processed by adult speakers and productively usedeal communicative
situations; hence, they are not just avoided orb#sgs of a complexity measure.
The rareness of PORs in spontaneous productionwrim may suggest a
residual disfavoring of passive over active in maligtic productions;
presumably more so in contexts in which an alreadigulated computation is
processed, such as a relative clause. A conclugiomeed of further
investigation, which we leave at this speculatiags here.

In contrast, in the elicited production, speakeendt to select the best
computation, which is the one where no interventises. This explains the
clear preference for the passive derivation throgmlugglingin computing the
relativization of a direct object (82.1), yieldittge production of PORs.

We suggest that the asymmetry in spontaneous pioduand in the elicited
context plausibly derives from the fact that in gieited production, but not in
the spontaneous production, a (semi-conscious)ntyrg” of the sentence
structure is made possible by the fact that aickxmaterial (the relative head,
the subject and the verb) is provided to the expemtal subjects in the
introductory story. This allows the speakers to pata the best possible
computation which, according to the analysis adbtere, is the one which,
eventually, totally eliminates intervention, ashie case in PORs.

The following schematic derivations illustrate tpeedictions/rankings of the
assumed intervention account:
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1. PORs:
[p [DTP [ pra, [V _ ] by [,DF <[V _]1%]
2. OR with null subjec
[p [DIP [y 2ro., [,P_| v <_=]]
3. OR with postrerbal subject through smugglii
[, [DNP lw ro,,- [v _  JDP [, AV _I7]
4. OR with preverbal subjec
[;p [DNF [ [D o [V =_2]]

t |

On one extreme -1-PORs are the best possible solution, given theggting
analysisa la Collins, since there is no intervention, on theeotbxtreme-4-,

ORs with preverbal lexical subject are the worstsilgle solution, since there

intervention in the strongest form. Intermediatéusons are ORs with a nt
(pronominal) subject2-, where no NP/lexical restriction feature is preéseam
the subject (but only on the relative head), and @Rh a pos-verba subject -
3-: arguably in the latter structures a lexical sabjetervenes to a lesser ext
than a preverbal subject as proposed in Guashti €C410) for similar structure
in wh interrogatives, following Franck, Lassi, Femfelder, & Rizzi (2006

However, as noted in 4.3, although interventioalisinated througlsmuggling
in 3, the crossing of dependencies that the streictonplies makes it les
optimal than a POR structu
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