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Preface

This volume is a special edition of Cornell Working Papers in Linguistics dedicated to
Language Acquisition studies. The contributors to this volume are faculty and students
currently or formerly affiliated with Cornell. This volume was edited in the Cornell
Language Acquisition Laboratory (CLAL), whose general aim is to discover and explain the
fundamental nature of language acquisition through the interdisciplinary convergence of
studies in linguistic theory with empirically sound scientific methods of investigation. The
acquisition of diverse languages such as Arabic, Chinese, Dutch, English, German, Hindi,
Indonesian, Inuktitut, Japanese, Korean, Malayalam, Sinhalese, Spanish, Swedish, and Tulu
is being studied in the CLAL, and cross-linguistic analyses are being pursued. It is our great
pleasure to present in this volume selections from the current research being conducted.
Several studies in this volume show how language acquisition studies feed back to a re-

evaluation as well as generation of new theoretical analyses of linguistic structures.

The first three papers in this volume explore the phenomenon of VP Ellipsis in the
first language acquisition of English. Foley, Nufiez del Prado, Barbier and Lust investigate
‘sloppy’ and ‘strict readings’ through operator-variable binding in VP Ellipsis structures.
Using an act-out task and a truth value judgment test, they present evidence that children
have competence for the sloppy reading, that this reading is the dominant one and moreover
that children generally reject any ungrammatical reading from the earliest stages of language
acquisition. This paper provides an example of acquisition results provoking a new
theoretical representation of VP Ellipsis structures. Guo, Foley, Chien, Chiang, and Lust
present results of a study of the acquisition of VP ellipsis structures in Mandarin Chinese
and compare them to the parallel study in English. Their findings support the theoretical
analysis of VP Ellipsis of Foley et al. (1992 and this volume) and argue for its universality.
They provide evidence for the claim that, in accord with the theory of UG, the relation
between an operator and a variable is part of the Language Faculty, with children showing
early knowledge of the ambiguity in sloppy identity structures and of operator variable
binding. In a related study of children’s production, Postman, Foley, Pactovis, Rothenstein,
Kaye, Lowe, and Lust, looking more precisely at the VP Ellipsis phenomenon, challenge
some contemporary views on very young children’s knowledge of verbal inflection, and its
relation to grammatical knowledge. An elicited production task including VP Ellipsis and
expanded coordinate sentences indicated that non-adult-like use of inflection is associated
with VP ellipsis sentences, but not their expanded (redundant) counterparts. Their findings

reveal a much more complex and rich base of knowledge of grammatical principles on the



part of the child, rather than deficited and/or underspecified knowledge. Their finding of a
powerful interaction between phrase structure and inflectional morphology suggests that
current description and explanation of children’s early use of inflection require greater
effort and articulation for us to achieve a deeper and more complete understanding of child
grammar.

The two papers in the second group deal with anaphora. In one of the first studies
on Principle C in a language other than English, Somashekar et al. report results of new
experimental research which tested children acquiring Hindi as their first language, on the
factors of embedding structure versus surface linearity of pronominals in adverbial jab
clauses to determine whether children were initially constrained by principles of structure
dependence, particularly Principle C, in comprehension. In addition, a pragmatic lead was
administered to half the subjects to test the degree to which this might override or replace
structure dependence at early stages. The authors confirm that the children, continuously,
from the youngest group, were ‘structure dependent’ in their judgments of coreference. The
strongest effect of Principle C were seen in the youngest groups, with increasing effect of
pragmatics on the oldest group. The evidence supports a universal structure dependence
principle which constrains the child’s hypotheses from the beginning (‘initial state’), and
suggests an interaction of grammar with pragmatic knowledge. In the following paper,
Oshima and Lust deal with anaphora in two types of Japanese adverbial clauses. They
propose different structures for the fo construction and the nagara construction. Their
results demonstrate that the young Japanese children show early knowledge of the structural
distinctions between the to and nagara constructions and the consequences for anaphora
which they involve and they are motivated by the acquisition results to develop a fuller
analysis of the representation of these structures. In a test of comprehension, the Japanese
children from 3 to 5 years of age made significantly more coreference judgments (between
the name and the null subject) for the nagara sentences than for the fo sentences. The
authors argue that this would follow if the child treated the nagara sentences as involving
obligatory coreference (control), but the fo sentences as optional (free). In accord with this,
the presence or absence of a ‘pragmatic lead’ factor significantly affected the pattern of
responding to the to sentences but not the nagara sentences. This would also be predicted if
the children knew that the nagara sentences were a control structure, and to were not. Both
of these results suggest that the child did distinguish the fo and nagara sentences on terms
of their control properties, or lack of them, in accord with Oshima and Lust’s analysis of
these structures.



Gair, Flynn and Brown’s paper is one of two papers in this volume that deal with
Second Language Acquisition. The paper deals with the availability of UG to L2 learners,
the effects of putative L1 interference and parameter resetting, by focusing on the
acquisition of relative clauses in English by Japanese, Chinese and Spanish-speaking
subjects. Through analyzing and attempting to explain the different conversions the subjects
produced while imitating English relative clauses, the authors conclude that the different
results of Japanese and Chinese speakers are due to interaction of principles e.g.,
‘government direction’ already established in L1 with principles of L2. They argue that
these results are consistent with the availability of UG in L2 acquisition, and with the nature

of L2 acquisition as involving theory construction.

Yamakoshi reviews existent literature, e.g., Lakshmanan and Ozeki (1996) and Otsu
(1994), and argues that young Japanese children by around two years and five months of
age have knowledge of intra-sentential scrambling, including the understanding that
scrambled sentences are better if an appropriate context is given.

Nieddu focuses on the development of the Italian compound past tense called
passato prossimo of transitive verbs in young Italian children’s speech. In contrast to
previous studies arguing for maturational theories, Nieddu proposes that UG is mapped to a
specific grammar in such a way which requires constrained experience and learning as well
as ‘en route’ theory construction, after re-examining the data offered by Antinucci and
Miller (1976), McKee and Emiliani (1992), and Volterra (1976).

The three papers in the next group study the acquisition of null categories. Nufiez
del Prado, Foley, Proman and Lust look at pro-drop in the CP domain. The authors
investigate the kinds of subject reductions the children make in an elicited-imitation study of
adjunct clauses (preposed and postposed) and complement clauses with English-speaking
and Spanish-speaking children. They argue that their results show that children have a clear
knowledge of the pro-drop or non-pro-drop status of their native language and that the
children are not limited to 'degree zero' data in their early acquisition of language.
Specifically, they argue that the children are sensitive to CP subordination. Continuing with
the investigation on pro-drop, Austin, Blume, Parkinson, Nufiez del Prado, and Lust on the
basis of controlled, systematic analyses of natural speech from monolingual Spanish and
English speaking children ranging in age from 1 year 2 months to 3 years 4 months, argue
that children have an adult-like grammar with respect to pro-drop, (i. e. that they know the
licensing and identification requirements of null subjects). The authors compare this



knowledge to that of null auxiliaries which arise in adult grammar in question-answer
contexts. They argue that the “errors” the children commit are related to pragmatic factors
governing null auxiliary distribution and not to syntactic factors. Therefore, this paper
places the focus of attention of language acquisition research in the interaction between

Pragmatics and Syntax.

In her research on null auxiliaries, Boser argues on the basis of child German data
that early child grammar is not qualitatively different from adult, but rather that there is
strong evidence that the children have to learn the role of context and discourse licensing as
well as master the auxiliary system. The data show that there is no point at which children
move from not having aux to having it. Aux is always present at the same time that null auxs
are found in a child’s speech (Infl is not underspecified.) Boser reports specific interactions

between pragmatic context and null auxiliary

Kapur and Brill’s paper “An Information-theoretic approach to parameter setting”
describe an automated learning algorithm to set a V2 parameter, based on a statistical
distributional analysis of the words in the neighborhood of the verb. They argue that
children could use this algorithm to properly obtain the target values of the word order
parameters (comp-head and spec-head) for their language. Using this method on caretaker
speech from a variety of languages, they found that the positional entropy values of the
word one to the left of the verb is higher than that of the word to the right for V2 languages
irrespective of base word order (SVO or SOV), with the pattern reversing for the other
languages. (The results persisted when the 6 most frequent words (all closed class) were
ignored, as well as when approximations were substituted for the log functions to calculate

entropy).

Santelmann provides another paper about a V2 language. Santelmann reports her
discovery of the striking fact that wh-less questions occur in early Swedish. Santelmann
demonstrates that wh-less questions cannot be due to a lack of CP in the child’s grammar,
because they occur alongside a number of other structures that require the full CP structure
such as non-subject topicalization and complex clauses with overt complementizers.
Santelmann argues that wh-less questions are best analyzed by the presence of a null
wh-operator in child Swedish, and that these wh-questions reflect the child’s need to
integrate language specific syntactic, lexical and prosodic factors into the syntax of

questions.



In the second paper dealing with L2 acquisition in this volume, Lachter deals with
the different models of lexical representation proposed for bilingual speakers. She looks at
responses to cognates and non-cognates in a word fragment completion task and a lexical
decision task by English-Spanish bilingual subjects. This study investigates if there is a
“bilingual equivalence effect” that could support the interdependence model of bilingual
lexical representations. Her conclusion is that this model is supported and the intersection

between two lexicons includes the morpho-phonological features shared by cognates.

Nufiez del Prado’s paper is another example of language acquisition data leading to
revisions in linguistic theory. Nufiez del Prado is interested in the accusative clitic doubling
produced by Puerto Rican Spanish-speaking children, even when this doubling is
ungrammatical for the adult speakers of this dialect. This phenomenon leads her to extend
the theoretical analyses of these structures and to propose that accusative clitics are strong
determiners at the level of the verb, that they act as scopal markers and thus that they are
parallel syntactically and semantically to definite articles. This allows the author to propose

a unified account of extraction phenomena at nominal and verbal levels.

Parkinson’s paper, the only one in this volume to deal with the acquisition of
phonology, uses the framework of Optimality Theory to look at some data from the
acquisition of English phonology, as originally reported by Smith (1973). Prince and
Smolensky (1993) assume the constrained ordering in order to derive the lexicon, whereas
Tesar and Smolensky (1993) assume the lexicon in order to derive the constraint ordering.
The main argument in Parkinson’s paper is that the dilemma of lexicon vs. constraint
hierarchy can be better resolved if we assume that the constraints operate both in perception

and production.

Somashekar, Yamakoshi, Blume, and Foley
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Operator-Variable Binding in the Initial State:
An Argument from English VP Ellipsis
Claire Foley, Zelmira Nufiez del Prado, Isabella Barbier, and Barbara Lust
Cornell University

1. Introduction
1.1. Operator-variable binding

In current theory of UG, operator-variable binding plays a critical role. Either
overt operators (e.g., wh-forms as in (1)) or null operators (e.g., operators in
parasitic gap constructions as in (2)) underlie a wide array of syntactic structures,
including all A-bar dependencies. It is a critical relationship at the syntactic level
of Logical Form.!

(O What did Mary find ¢ ?

(2) Which article did you read ¢ [Op without remembering ¢ ] ?

1.2. General hypothesis

Given UG as a model of the initial state, this theoretical status of operator-variable
binding makes a strong prediction for first language acquisition.

3) If operator-variable binding does characterize UG, then operator-variable
binding should continuously characterize grammatical competence in the

child from the earliest periods of language acquisition.

This prediction assumes a Strong Continuity hypothesis regarding UG in first
language acquisition (Whitman, Lee and Lust 1991; Boser, Lust, Santelmann and
Whitman 1992).

1.3. Previous study of first language acquisition

To date, only a few studies have directly addressed the hypothesis in (3) (e.g.,
Roeper and deVilliers 1993, Vainikka and Roeper 1995, Thornton 1990).
However, a wide set of studies addressing the acquisition of phrase
structure (e.g., functional categories and their projections) would appear to
challenge the hypothesis in (3). (See the collection of papers in Lust, Sufier and
Whitman, eds., 1994.) An articulated phrase structure, including the C° head and

1 In the recent Minimalist theory (Chomsky 1995), operator-variable binding plays a central
role because it characterizes an interface level

S. Somahekar, K. Yamakoshi, M. Blume, and C. Foley (eds.)
Cornell Working Papers in Linguistics 15, 1-19
© 1997 by Claire Foley et al.



2 CLAIRE FOLEY ET AL.

its Spec position, would appear to be necessary for operator-variable
representation. For example, the sentence in (1) is represented by (4).

@ Cp
Spec C
C IP
did N
Spec r
Mary 7N\
I VP
Spec \'A
\Y NP
find t

In fact, Vainikka and Roeper (1995) have claimed that certain operator-variable
structures do not emerge until CP structures emerge, suggesting that they are not
available initially.

In addition, several studies which suggest that the “reference module”
emerges first in acquisition would also appear to predict that the hypothesis in (3)
will not be confirmed. (For example, see Nishigauchi and Roeper 1987). This is
because variables are not assigned reference directly, as referential NPs are. They
can only receive an index through operator binding.

Furthermore, many other studies which directly address acquisition of
relative clauses, wh-questions, and quantifiers would appear to challenge the
hypothesis in (3), given that long developmental delays, often until 6-8 years, are
reported for such structures (Roeper and deVilliers 1993, Labelle 1990). Other
studies admit operators in these structures but propose delays or constraints on
their appearance (Guasti and Shlonsky 1995).

In our view, the above results leave open the status of the hypothesis in
(3). All of the above literature concerns structures which reflect the intersection of
a number of different UG modules—not only operator-variable binding, but also
the wh-system, syntactic and semantic features of the wh-forms themselves,
semantic features of quantifiers, predication, and A’-movement at S-structure (cf.
Foley 1996). Therefore, there would be a number of possible interpretations of
results from studies of these various structures.

We assume that no syntactic construction uniquely and directly reflects
operator-variable binding; however, some constructions reflect it more directly
than others do, if there are fewer confounding syntactic factors.
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2. VP Ellipsis
2.1. English VP ellipsis structures

In this paper, in order to evaluate the hypothesis in (3), we report a set of

comprehension results from an extensive investigation of VP ellipsis structures
like (5).

(5 Oscar bites his banana and Bert does too.

Interpretations:

a. O bites O’s banana and B bites B’s banana.................c..ococoo....... i jj
b. O bites O’s banana and B bites O’s banana .............c..c....oco....... ii ji
c. O bites B’s banana and B bites B’s banana........c..ccceevveuerennnen. ij jj
d. O bites E’s banana and B bites E’s banana...............cc............... ik jk

These structures clearly involve a ‘bound variable’ interpretation in one reading,
€.g., (5a) above. The object in the second clause cannot be assigned reference
directly in order to get the interpretation in (a). (This interpretation is often called
a ‘sloppy’ reading.) While they involve variable binding, VP ellipsis structures
like (5) do not involve overt wh-movement or overt quantification. Thus, they
bypass the additional semantic and/or syntactic modules connected with those
modules.

These structures also allow a contrast between the reading in (5a) and a
type of reading which has been termed ‘referential.” (5b) illustrates one such
reading, where one particular referent is involved in both clauses (Oscar’s
banana). We will call this a ‘strict’ reading. In fact, (5) allows several ‘strict’
readings, as shown in (5b-d).

In addition, there are five other logically possible interpretations which are
ruled out by the grammar, as shown in (5 e-i).

%) e. O bites O’s banana and B bites E’s banana..........cocoovveeeeeennnn.... it jk
f. O bites B’s banana and B bites O’s banana.........c.....cceucuvemnne...... ij ji
g O bites B’s banana and B bites E’s banana.........c..ccceeveevvennnee. ij jk
h. O bites E’s banana and B bites O’s banana..............ccccocu......... ik ji
1 O bites E’s banana and B bites B’s banana..........c..cc.ccoccuveae.n.. ik jj

We assume that the competence for deriving the well-formed readings in (5a-d)
must include the competence for ruling out the ill-formed readings in (5e-i).
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2.2. Operator-variable binding in VP ellipsis

The precise linguistic representation of the ambiguity in VP ellipsis structures like
(5) has long been a matter of investigation. (See Sag 1976, Williams 1977,
Kitagawa 1991, and Fiengo and May 1994.) Fundamental issues concern the
representation of the ambiguity these structures involve. In classic work (Williams
1977), two different forms of derivations were involved in the two types of
readings ((5) a and b above), with two different rule orderings involved. In
addition, in order to capture the ambiguity, the classic treatment was forced to
assign pronoun indices to some pronouns at D-structure, but not all. In
forthcoming work, we deal with these problems and propose a uniform
representation for both sloppy and strict readings, in accord with current theory of
UG. However, here we will simply sketch our assumed representation for the
sloppy reading, instantiating clear bound variable knowledge.

2.2.1. Lambda operators

In classic treatments of the sloppy reading in (5a), a lambda operator
representation has often been used, as shown in (6).

(6) Classic (lambda) derivation of the sloppy reading (Williams 1977)
a. Derived VP rule
Oscar [yp Ax (x bites his banana) ] and Bert does [yp [v e ] [Np [ne 1
too
b. Variable rewriting rule
Oscar [yp Ax (x bites x’s banana) ] and Bert does [yp [v e ] [np [N € 111
too
c. VP rule (=VP copy)
Oscar [yp Ax (x bites x’s banana)] and Bert does [yp Ax (x bites x’s

banana)] too

We will not assume this lambda representation, but will assume a syntactic
operator-variable representation for the following reasons.

First, the lambda operator representation for only the sloppy (5a)
derivation leaves no way to capture the ambiguity between the sloppy and strict
type readings with a single representation, without resorting to rule ordering and
indexing of only some pronouns at D-structure.

Second, the lambda representation renders the variable binding in
structures like (5) non-homogeneous with other operator-variable binding
structures, thus requiring representation significantly different from that in other
operator constructions. In fact, the VP ellipsis structures do share properties with
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other operator-variable binding structures (e.g., wh-constructions and antecedent-
contained deletion structures, as we show in Foley, Nunez del Prado, Barbier and
Lust, in prep.).?

2.2.2. Alternative representation

Alternatively, then, we will assume here the representation in (7). We assume that
this representation, and the operator-variable binding that it reflects, holds at LF,
or at the conceptual-intentional interface level, in keeping with the Minimalist
theory (Chomsky 1995). In this representation, we bypass for the moment the
exact nature of spell-out involved in the second clause. (See Postman et al., in
prep., for discussion.)

(7) Sloppy reading
CP
CP Cp too
3 3
Spec Spec C
C IP
Oscar; Bert; IP
Spec Spec r
t; /\ G N
I VP
[+tns, +agr1 /\ N
Spec v’ Spec  V’
V. NP V NP
bite his banana

We assume the derivation in (8), which adopts Reinhart’s (1983) proposal in part.
Reinhart recognizes that QR operations may involve NP raising (NPR), in which
an NP is adjoined to an S, just as they may involve traditional quantifier raising
(QR) in which a quantifier node is attached to S. (See also May 1985.)

2 Fiengo and May (1994) point out further problems with a lambda representation. We do
not assume their new level of indexing here, for reasons that we articulate in Foley et al., in prep.
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(8) Oscar bites his banana and Bert does [VP e [NP [e] e]]] too

Local A’ raising of the subject NP

[Oscar] [ ¢ bites [his banana] ]] and [Bert] [ ¢ does [e[[e]e]]] too

[Oscar;] [ ¢ bites [p; banana ]]] and [Bertj] [ f does [e[[pj]e]]] too
With the derivation in (8), at LF, in each clause, the subject NP raises and adjoins
to IP, locally binding the pronoun in its scope.

On the assumption that an ‘operator’ is an element in A-bar position which
binds a variable, since the subject in each clause has raised to an A-bar position

and binds the pronoun in its clause, this structure reflects operator-variable
binding. We take this to be exactly parallel to quantifier structures like (9).

©) Every girl drinks her juice.
Note that this provides a simple explanation for examples like (10):
(10) a. The teacher drinks her juice and every girl does too.

b. Every girl drinks her juice and the teacher does too.

A structure like (10) would require QR for the quantifier. Because we follow
Reinhart in assuming similar movement in the other clause, the sentences in (10)
will have the parallel structure needed for coordination.

3. An experimental study

In this section, we briefly sketch the results of an experimental study designed to
test the hypothesis in (3) through an analysis of VP ellipsis structures.
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3.1. Hypotheses

1D

Hypothesis: If operator-variable binding does continuously characterize

competence in the child, then we would predict evidence of this

knowledge in children’s interpretation of VP ellipsis structures. In

particular:

a.

We predict that children would have competence for the sloppy
reading, which requires variable binding, as we have shown above.
We predict that children will rule out the ungrammatical readings
in (5e-i). This is because we assume that the competence to rule in
the grammatical readings necessitates the competence to rule out
the ungrammatical readings.

We predict that the competence for the sloppy reading will be
available at the earliest points at which we can test and

continuously thereafter.

If this hypothesis is confirmed, then two alternative hypotheses would be

Alternative hypothesis 1: Children would begin with the
competence for the strict reading and only subsequently develop
the competence for the sloppy reading. That is, children would
exhibit knowledge of the interpretations in (5b-d), but the
competence for (5a) would not emerge until later.3

Alternative hypothesis 2: Children would begin with no
competence for any well-defined reading for these structures, given
their complexity and ambiguity. That is, there would be no well-

defined competence for these structures.

disconfirmed.
(12) a.

b.
3

This prediction might follow if children’s grammars were purely referential, and if the
strict reading were a purely referential reading, as has been argued frequently in the literature. We
argue elsewhere that the strict reading is not in fact a ‘referential’ reading (Foley et al., in prep.).
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3.2. Design

We used converging methods to test children’s comprehension of VP ellipsis
structures. We combined an act-out (or toy moving) task with a truth value
judgment test. Young children were tested for their comprehension of sentences
like those shown in Table 1, A 1 and 2. These sentences allow either a sloppy or a
strict type reading.

Table 1. Act-out Task Sentences

A. Pronoun Sentences

1. Inalienable Possession

+self (i) a. BB scratches his arm and E does too.
b. FB rubs his foot and O does too.

-self  (il) a. BB moves his picture and E does too.
b. B touches his picture and O does too.

2. Alienable possession

+self (1) a. BB licks his ice cream and S does too.
b. O bites his banana and B does too.

-self  (ii) a. S moves his penny and E does too.

b. FB rolls his orange and B does too.

B. Forced Strict Sentences
1. Bias: self-oriented
a. BB licks S’s ice cream and E does too.
b. FB bites B’s orange and O does too.
2. No Bias: non-self-oriented
a. E throws BB’s penny and S does too.

b. B touches FB’s apple and O does too.

C. Definite and Indefinite Sentences
1. Definite
a. E licks the ice cream and S does too.

b. B rolls the apple and FB does too.
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2. Indefinite
a. S smells a cookie and BB does too.

b. B touches an apple and O does too.

D. Base Control Sentences
1. Intransitive verb
a. BB jumps up and down and E does too.
b. B runs back and forth and E does too.
2. Transitive verb (No possession of object)
a. E touches the ground and BB does too.

b. O hits the floor and FB does too.

Note that in sentences like Ali, it might be possible that children would give a
sloppy type reading for purely pragmatic reasons: for example, one is more likely
to scratch one’s own arm. For this reason, the design of our sentences included
variation of the pragmatic content of the sentences. This was to determine whether
or not the sloppy reading would appear only when there was a pragmatic
motivation for it. Two pragmatic conditions were included: self vs. non-self-
oriented and alienable vs. inalienable. A self-oriented predicate involved a
typically self-directed action (e.g., scratching or eating), while a non-self-oriented
predicate involved an action relatively more likely to be directed away from
oneself (e.g., pushing). The alienable-inalienable factor applied to the object in the
predicate: an inalienable object, on some level, cannot be divorced from the owner
(e.g., an arm or a picture of oneself). (In these sentences, “pictures” referred to
photographs of the dolls.) An alienable object is independent (e.g., an orange or a
penny).

Note too that it might be possible that children would give only a sloppy-
type reading for some artifactual reason linked to the experimental situation. For
this reason, we designed the experimental context in such a way as to allow both
types of readings equivalently. We describe this more fully in section 3.3.1 below.
We also included a set of sentences which ‘forced’ a strict reading (see B on Table
1). This was to ensure that the child does have the obligatory strict interpretation
when the reference of the possessor is specified.

We also included a set of four sentences (C in Table 1) that involved no
pronouns, but rather involved either definite or indefinite determiners.
Assumedly, the object NPs with these determiners can attain reference through a
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mechanism other than variable binding.* These four sentences provide a critical
control: these structures allow the readings that are ruled out in the pronoun
structures. For example, given the right pragmatic context, sentence C 1 ii b, “Bert
touches an apple and Oscar does t0o,” could mean “Bert touches Oscar’s apple
and Oscar touches Fozzie Bear’s apple (or any other apple).” This contrasts with
the pronoun sentences in (a), where no pragmatic context would license such a
reading.

Finally, we included a set of sentences which tested children on simple VP
ellipsis, with no pronouns or even possible possession (D in Table 1). If children
were not capable of such VP ellipsis, they clearly could not be evaluated for their
interpretation of the bound variables involved in ellipsis structures.

3.3. Experimental set-up and procedures
3.3.1. Act-out task

The experimental set-up is sketched in Figure 1.

Figure 1. Act-out Task. Experimental Set-up.

plate
a5 Q e
& o
] s
' phot
S
dolls child experiment

In the act-out task, children were given three dolls. For each doll, there was a set
of props belonging to it: A collection of three toys on a plate (e.g., an apple, an
orange and a banana). The collection of toys was identical on each plate.
Possession was established between the dolls and the plates by a photo of the doll
placed in front of its plate. The set of plates was placed in front of the child, with
the three dolls to one side. This design allowed the child to freely choose any of
the dolls and any of the props in acting out the sentences: children could choose
either NPs from within the sentence or an extra-sentential NP as antecedents for
object pronouns.

4 We leave aside here the issue that the definite and/or indefinite reference structures may

also be represented in terms of some form of variable binding. Even if they may be represented by
variable binding of some sort, they differ fundamentally from the pronoun structures.
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The experimenter introduced the child to each doll, and then explained that
each doll had a collection of toys belonging to it. The child was carefully shown
each plate and photo, and each toy on each plate. After this introduction, the
experimenter verified that the child understood possession through questions
about the props (e.g., “Can you show me Big Bird’s apple?”)

The experiment included a pretraining battery and two randomized
batteries of sentences. Each battery included a different set of dolls and props.
There were 22 sentences in all, eleven in each battery.?

Once children had mastered the names of the dolls and toys and the
possession between them, they were asked to demonstrate their interpretation of
the set of pretraining sentences. Children were first pretrained on sentences
without pronouns, to ensure that they were capable of behavior which would
correspond to each type of reading and that they knew that both use of one object
and use of two objects were options in the game to follow.

Thus the set-up and procedures together ensured that children could freely
choose an interpretation and that experimenters could see what that choice was.
For example, for the sentence in A 2 ii b, “Oscar bites his banana and Bert does
too,” the child could either select the banana from Oscar’s plate for Oscar to eat,
or select the banana from someone else’s plate. The child could retain that object
for Bert to eat or could select another banana. The pretraining had assured the
child that actions with either one object or two objects were acceptable.

3.3.2. Truth value judgment task

The act-out task allows the child to select an interpretation freely, and to select
more than one throughout the set of 22 sentences. However, it does not guarantee
that the child will show us more than one type of interpretation. For this reason,
we added another test of comprehension to our procedures: a truth value judgment
task. This task allows testing of both a sloppy and a strict interpretation
individually, and allows us to evaluate children’s acceptance or rejection of each
interpretation. This also provided a general test for converging evidence: the same
hypotheses tested in our act-out task are tested here.

We tested a subset of the sentence types in Table 1 in this task using
sentence-picture matches like those in Figure 2.

) In each experimental condition, there were two sentences, one a replication with different

lexical items. The design included one sentence type not presented in Table 1 or discussed here.
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Figure 2. Truth Value Judgment Task. Pictures for ‘“Lion flies his kite and
Mickey does too.”

a. True Pictures
(1) Strict (i) Sloppy

b. False Pictures

For each pronoun sentence, we tested the child on a picture with a strict
interpretation, such as the one in (a i) in Figure 2, as well as one with a sloppy
interpretation, such as the one in (a ii) in Figure 2. We also included two ‘false’
pictures in order to ensure that the child was judging the truth of the predicate in
general .® (See Eisele 1988.) (This method relates to the methodology of Crain and
McKee (1986) and was developed by Yu Chin Chien.)

3.4. Subjects

We tested 86 children in the act-out task and a subset of 35 in the truth value
judgment task, as shown in Table 2.

We thank Yu Chin Chien and Laura Foley for providing the pictures.
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Table 2. Subject Information.

(a) Act-out Task.

Group Number of Subjects Age Range | Mean Age
1 28 3,0-3,11 3,4
2 25 4,0-4,11 4,9
3 25 5,0-5,11 53
4 8 6,0-7,11 6,7
TOTALS 86 3,0-7,11 4,7

(b) Truth Value Judgment Task.

Group Number of Subjects Age Range Mean Age

1 8 3,0-3,11 3,2

2 9 4,0-4,11 4,3

3 11 5,0-5,11 5,8

4 7 6,0-7,11 6,7

TOTALS 35 3,0-7,11 4,10

4. Results

In this paper, we provide a selection from the full set of results. The results we
report here bear directly on the hypotheses as we formulate them in (11) above.
First, Table 3 gives the results from the base control structures on the act-

out task (Table 1, sentences in D).
Table 3. Act-out Task. Simple VP Ellipsis, Mean
Percent Correct.

Group Intransitive Transitive Mean
1 (N=28) 68 66 67
2 (N=25) 94 92 93
3(N=25) 92 90 91
4 (N=8) 94 88 91
Mean 85 83 84

13
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The results show that most children have no problem with these structures, either
transitive or intransitive. Even in group 1, children showed that they had the
competence for VP ellipsis.

In (11c), we predicted that children would have access to the sloppy
reading from the earliest points at which we can test. The results shown in Table 4
and Figure 3 are consistent with this prediction.

Table 4. Act-out Task. Mean Percent of Responses, Sloppy
vs. Strict Readings on Pronoun Sentences

Group % Sloppy % Strict % Correct % Corlex* |
1 (N=28) 36 13 49 61
2 (N=25) 65 10 75 83
3 (N=25) 68 9 76 85
4 (N=8) 55 27 83 94
Mean 56 12 68 77

*Percent correct including responses with only lexical errors

Figure 3. Act-out Task. Mean Percentage of
Responses, Sloppy vs. Strict Readings, on Pronoun
Sentences

70 —
60 + = .
50 + B rﬂ
40 - g ; : : 0 Sloppy
30 + ¢ 3 Strict
20} |
10
0 : - } t }
Group 1 Group 2 Group 3 Group 4 Mean
Age Group

Table 4 shows the mean percent correct for sloppy and strict readings for pronoun
sentences given by children in each age group. Figure 3 plots these results. There
is no age at which sloppy readings do not appear, including the very youngest.’

7 We tested several two-year-olds on these sentences, and we found that both readings are
available to even these very young children.
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Although there is a general depression in overall performance in Group 1, a
substantial proportion of this is accounted for by lexical errors. This is shown by
the last column in Table 4. In the responses reported in this column, the child
completely and correctly analyzed the structure of the sentence.

These results are not consistent with the alternative hypothesis that
children are limited to a strict interpretation. In fact, as shown in Figure 3, while
the strict reading is evident at every age group, the sloppy reading is always the
preferred interpretation.

Within-subject analyses for each group, shown in Table 5, confirm these
results.

Table 5. Act-out Task. Percent of Subjects Giving Sloppy Only,
Strict Only or Both Readings Among Their Correct Responses
to Pronoun Sentences

Group % Sloppy Only % Strict Only % With Both
1 (N=28) 50 18 25
2 (N=25) 60 4 36
3 (N=25) 76 0 24
4 (N=8) 38 0 62
Total (N=86) 59 7 31

In each age group, sloppy readings are not only evident but dominant. In fact, in
the two older age groups, no children give only strict readings, whereas a small
percentage do in the younger age groups. Table 5 also shows that at each age
group, there are children who give both readings.

The truth value judgment task results generally converged with those of
the act-out task, as suggested in Table 6.
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Table 6. Truth Value Judgment Task. Percent of Subjects who
Perform Above Chance™® on Sloppy Only, Strict Only or Both

Group % Sloppy Only % Strict Only % With Both
1 (N=8) 25 0 75

2 (N=9) 44 0 56

3 (N=11) 27 0 73

4 (N=7) 0 0 100

Total (N=35) 26 0 74

*say ‘yes’ to more than 4/8 of true pictures on the condition

Here, too, there is no age group in which sloppy readings are not accepted as
possible interpretations. This is true even in the youngest age group. Here, again,
sloppy readings appear as the dominant reading. As Table 6 suggests, there is a
percentage of children who only systematically accept sloppy readings, while
there are no children who only accept strict readings.

We predicted in (11b) that evidence for true competence for variable
binding in VP ellipsis structures would require evidence for knowledge that the
“ungrammatical” readings in (5e-1) are ruled out. Our design allowed us to test for
this knowledge by contrasting pronoun sentences (e.g., object ‘his banana’) with
definite determiner sentences (e.g., ‘the banana’) and indefinite determiner
sentences (e.g., ‘a banana’). Our set-up and procedure ensured that children had
the same free choice of interpretation for all sentence types.

The results shown in Figure 4 reveal that children in Group 1 and
throughout all age groups differentiated the pronoun sentences and the definite or
indefinite sentences.
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Figure 4. Act-out Task. Percentage of Two-
object Non-sloppy Readings in Pronoun
Sentences (Ungrammatical) vs. Definite and
Indefinite Article Sentences (Grammatical)
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Children productively generated the readings in (5e-i) for sentences that
grammatically allow them—definite and especially indefinite sentences. In
contrast, Figure 4 shows the degree to which children were constrained in such
interpretations for pronoun sentences.

Finally, further analyses confirmed that neither of the pragmatic factors
were the explanation for the high productivity for the sloppy reading in children’s
interpretations, or for its dominance over the strict reading. In fact, although
children chose more strict readings for some combinations of pragmatic factors

than for others, the sloppy reading was always chosen more frequently than the
strict.

5. Conclusions

In general, these results confirm our initial hypotheses and suggest that operator-
variable binding is available in the initial state. We may be able to test children
who are younger yet; so far, we have found no age at which we have not found
support for the claim that children have access to operator-variable binding.

These results support the theory of UG as a model of the initial state where
operator-variable binding at LF characterizes UG. Results correlate with those of
a closely matching study of Chinese (Guo, Foley, Chien, Chiang and Lust, 1996),
suggesting that the competence for variable binding at LF is part of a universal
competence. The results will have implications for other research on structures
which involve operator-variable binding that interacts with the Wh-system (e.g.,
questions and relative clauses).
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1. Introduction

In our earlier work, we investigated the hypothesis that operator-variable binding, an
essential component of VP ellipsis representations at the level of Logical Form,
characterizes the initial state in accord with the theory of Universal Grammar (Foley,
Nuifiez del Prado, Barbier, & Lust, 1992). Furthermore, we tested the universal
nature of this knowledge in Chinese language acquisition. We investigated a
syntactic structure in Chinese where knowledge of certain language-specific lexical
and syntactic factors can be dissociated from knowledge of abstract operator-
variable relations. We reported basic results for our cross-linguistic study on VP
ellipsis structures in our paper (Guo, Foley, Chien, Chiang, & Lust, 1996). On the
basis of these results, we argued that the binding relation between an operator and a
variable is part of the innate language faculty, i.e. Universal Grammar (UG)
(Chomsky, 1986; May, 1985), and characterizes both Chinese and English first
language acquisition (Foley et al, 1992).

In this paper, we first briefly review our earlier studies, and then we represent
additional results from our cross-linguistic studies of VP ellipsis.!. These results
indicate a difference between Chinese and English children’s language acquisition
of VP ellipsis structures. This difference does not involve UG, but the interface
between LF in UG and language-specific interaction between grammar and
pragmatics. Even though Chinese acquisition data confirmed the universal nature of
operator-variable binding in the initial state, at the same time these data suggested a
difference between Chinese and English children in interpreting ambiguous VP
ellipsis structures. In this paper, we consider the possible interpretation for this
language specific difference in preference for resolving this ambiguity and we argue
that it reflects Chinese as a topic language (Huang, 1984). Chinese children show
earlier and stronger consultation of pragmatics in their interpretation of VP ellipsis
sentences because of this language-specific fact.

! Please refer to Guo et al (1996), Operator-variable binding in the initial state: A
cross-linguistic study of VP ellipsis structures in Chinese and English, published in
“Cahiers de Linguistique Asie Orientale”, Vol 1, 1996 for further discussion of VP
ellipsis structures.

S. Somashekar, K. Yamakoshi, M. Blume, and C. Foley (eds.)
Cornell Working Papers in Linguistics Vol 15, 20-38
© 1997 by Fanfang Guo et al.
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2. Background

(la)  English
Oscar bites his banana and Bert does too.

(1b)  Chinese
Oscar yao-yi-xia  ta-de xiang-jiao, Bert ye yao-yi-xia.
Oscar bite-one-time his banana, Bert also bite-one-time.

¢ Oscar bites his banana and Bert does too.’

2) Interpretations:

a. O bites O’s banana and B bites B's banana. i jj
b. O bites O's banana and B bites O's banana. i ji
c. O bites B's banana and B bites B's banana. ijjj
d. O bites E's banana and B bites E's banana. ik jk
*e. O bites O's banana and B bites E's banana. ii jk

*f. O bites B's banana and B bites O's banana. ij ji
*g. O bites B's banana and B bites E's banana. ij jk
*h. O bites E's banana and B bites O's banana. ik ji
*i. O bites E's banana and B bites B's banana. ik jj

The sentence in (la) is an example of English VP ellipsis structures with
possessive pronouns and (1b) is the corresponding Chinese VP ellipsis sentence.
These sentences are equally ambiguous. The possible and impossible interpretations
for both English and Chinese sentences are shown in (2). For example, both (1a)
and (1b) can have the meaning in (2a), where Oscar and Bert each bite their own
banana. This reading has been termed a 'sloppy' reading. They can also have the
reading in (2b), where Oscar and Bert each bite Oscar's banana. This reading has
been termed a strict reading.

Chinese and English VP ellipsis sentences are equally constrained. Any
reading which involves a single object is a possible strict reading, as shown in (2b-
d). The sloppy reading in (2a) is the only two-object reading which is grammatical
for both Chinese and English. There are five other logically possible two-object
combinations, but none of them yield possible interpretations of the sentences in (1),
as shown in (2e-i). For instance, an interpretation where Oscar bites Oscar's banana
and Bert bites Ernie's banana is ungrammatical in both Chinese and English, as
shown in (2e).
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The Chinese VP ellipsis structures, such as (1b), include a lexical verb in the
second clause: yao-yi-xia (bite-one-time), but they have the same possible
interpretations as English sentences: one sloppy interpretation, three strict
interpretations and five logically possible but ungrammatical readings.

The explanation of these facts has long challenged linguistic theory. The
theory must somehow explain the four grammatical possibilities in (2a-d) and rule
out the five ungrammatical readings in (2e-1). A central problem for the different
proposals by Williams(1977), Sag (1976), Reinhart (1986), Fiengo & May (1994)
and many others is that they require a different series of rules for each reading, and
they require that pronouns be assigned reference at different points in the derivation
for each reading? . These previous proposals have been challenged by results from
children’s first language acquisition, where for both Chinese and English it was
found that the grammatical competence for both types of readings develop in
tandem. The proposals by Foley et al (1992 a, b) addressed this problem. They
proposed that:

(a) The proper representations for VP ellipsis structures are LF-representations.

(b) Both sloppy and strict readings involve variable binding, i.e.: the pronominal in
both derivations are A-bar bound. In particular, contrary to previous
proposals, the so-called strict "referential” reading is in fact a bound-variable
reading.

(c) The two types of readings differ in the type of A-bar binding they involve. The
sloppy type involves local QR; the strict type involves long distance QP-
raising to an A'-position with scope over the two conjoined clauses.

(d) The across-the-board raising in the strict reading is motivated by pragmatic
(contrastive or emphatic) focus.

The representations of ambiguity of VP ellipsis structures for both Chinese
and English proposed by Foley et al are given in (3) and (4):

3) Sloppy Reading:

(3a)  Oscar bites his banana and Bert does [vpe [Np[e]e ] ] too.

Local QR of Subject NP:

English

{Oscar] [t bites [his  banana]]] and [Bert][ t does [e [[e] €]]] too.

Chinese

[Oscar] [t yao-yi-xia[ ta-de xiang-jiao]]], [Bert]/ t ye yao-yi-xia[e [[e] e]]].

™~

Please see Foley et. al. (this volume) for further discussion.
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Local Operator- Binding of a Pronominal:

English

[Oscar;j] [t; bites [pi banana]]] and[Bert;][t; does[e[[p; Je]]] too.
Chinese

[Oscar;] [1; yao-yi-xia [p; xiang-jiao]]] , [Bertj][t; ye yao-yi-xia[e[[pj Je]]].

(3b)  Every boy eats his apple and every man does too.

4) Strict Reading:

(4a)  Oscar bites his banana and Bert does [vpe [Np [e]e ] ] too
Long Distance Operatér Raising to the Discourse-linked Position:

English

[[his] banana]] [[Oscar bites [t] ] and [Bert does [e [t]]] too

Chinese

[[ta-de]xiang-jiao]] [[Oscar yao-yi-xia [t] ], [Bert ye yao-yi-xia [e [t]]].
Long Distance Operator-Variable Binding of a Pronominal:

English

[[his] bamnana] [[Oscar bites [t]] and [Bert does [e [[t] ] ] too

Chinese

[[ta-de] xiang-jiao] [[Oscar yao-yi-xia[t]], [Bert ye yao-yi-xiafe [[t]]].
X= Oscar, Bert, Emie, ...

(4b)  Whichever banana it is that Oscar bites, Bert also bites.

Foley et al.'s (1992c¢) analysis of the ambiguity in these VP ellipsis
structures shows that variable binding is involved in both sloppy and strict readings.
They vary in the interaction with pragmatics for the strict readings, but not the
sloppy reading for the following reasons. In the sloppy reading illustrated in (3), the
pronoun in each object NP phrase is locally bound by the subject, which has raised
to an IP-adjoined position. And the subject binds the pronominal variable in each
clause. In the strict reading illustrated in (4), the object NP in each verb phrase
raises across-the-board to the highest CP-adjoined position, which is also an A-bar
position. From this position, the object trace in each clause is bound, giving the
unique object interpretation: whichever banana it is that Oscar bites, Bert also bites.
This local subject raising is an unmarked option and needs no external motivations,
just as local QR in (3b)does not. In contrast, the long-distance across-the-board



24 FANGFANG GUO ET AL.

raising in (4) giving the strict reading requires external pragmatic motivation,
analogous to the restrictive selective binding in (4b). When reference to an
appropriate pragmatic context causes a single object to be contrastively or
emphatically focused in a given set of objects, this raising is motivated to occur.
When no such context provokes this focus, local subject raising yields the
unmarked sloppy reading. Under this analysis, there is no way to derive the
ungrammatical readings; which are consequently ruled out.

Foley et al.’s proposal was first confirmed by their study on English
children’s language acquisition. However, study of English alone does not allow
dissociation of all relevant components from knowledge of operator-variable
relations. Cross-linguistic evidence which based on typological differences between
languages allows clearer dissociation of language-specific knowledge from
knowledge provided by UG. For VP ellipsis structures, Chinese provides an ideal
comparison and provided the basis for the next study (Guo et al , 1996).

3. Rationale of Chinese Study

As we showed in sentences in (1), and the analyses in (3) and (4), Chinese shows
the same ambiguity in VP ellipsis structure, and the same constraints on possible
readings as English. At the same time, Chinese differs from English in several
respects. Chinese VP ellipsis structures include a lexical verb in the second clause,
as shown in (5). ’

&) Garfield tian-yi-xia ta-de bing-bang, Ninja Turtle ye tian-yi-xia.
GF lick-one-time  his ice-bar, NT also lick-one-time.

¢ GF licks his ice-bar and NT does too.’

In Chinese, the same issues characterize another type of VP-ellipsis sentence
which involves the verb 'shi'(be) in the second clause, shown in (6). This verb lacks
the semantic context of a lexical verb, shown in (6).

(6) GF tian-yi-xia  ta-de bing-bang, NT ye  shi.
GF lick-one-time his ice-bar, NT also is.

“GF licks his ice bar and NT does too.”

The contrast in Chinese between a lexical verb and 'shi'(be) does not exist in
English sloppy identity structures. We (Guo et al., 1996) predicted that if both the
'shi'(be) structure and the lexical verb structure in Chinese truly involve VP-ellipsis,
there should be no difference in children's competence for representing the
ambiguity in these structures, or between these and English.

Two possible underlying structures for (5) and (6) are hypothesized in (7a)
and (7b).
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@) Hypotheses:

(a) GF tian-yi-xia ta-de bing-bang, NT ye [yp tian-yi-xia [npe]]
GF tian-yi-xia ta-de bing-bang, NT ye [ypshi [npe]]

(b) GF tian-yi-xia ta-de bing-bang, NT ye [yp tian-yi-xia [vp [npe] tv]]
GF tian-yi-xia ta-de bing-bang, NT ye [vp shi [vp [Npe] tyv]]

In (7a) these structures are analyzed as simply involving an empty category in object
position, in the object of the second clause is null on the surface (e.g. Hoji 1995).
However, as Huang (1987) points out, if the structure in (7a) is correct, then only the
strict reading, but not the sloppy reading would be permissible because the object
could not be represented as a variable. In addition, the ungrammatical readings (2e-i)
would be predicted to be permissible for this sentence. On the other hand, if the
structure in (7b) is correct, then only the sloppy and strict readings are available.
Our proposal for Chinese follows Huang's (1987) analysis, that the verb of the
second clause has been moved into an abstract INFL node, thus leaving the VP as an
empty category in the second clause. According to this hypothesis, the replicated
verb in the second clause precedes a deleted VP, not a null object. It serves the
same purpose as that of “do-support” in English.

We assume the hypothesis in (7b) is correct in Chinese. We assume that the
lexical verb has raised. For the purposes of this paper, we assume that yi-xia has
incorporated into the verb (Guo et. al , 1996). This analysis predicts both the sloppy
reading, where the trace in both clauses is bound by a local subject, and the strict
reading, where the trace in each clause is bound across the board by the object raised
to the highest CP-adjoined position, just as for English.

There are certain ways in which Chinese VP ellipsis sentences may be
expected to interact with pragmatic reference in a manner which is distinct from
English. Chinese is known to involve a topic-comment structure, as in the example
in (8), where the topic is overt. This topic may be null, as in (9b). As hypothesized in
“Topic-comment structure and grammatical subject in first language acquisition of
Mandarin Chinese: A study of the equi-construction” (Chien & Lust , 1983), this
property of Chinese might be expected to trigger a distinct form of reference to
pragmatic context in Chinese and in English.

8) Nei-ke shu, ye-zi hen da.

that CL. tree, leaf very big.

“That tree, (its )leaves are very big.”
(9a) Zhangsan qu nalile?

Zhangsan go where?

“Where did Zhangsan go?”
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(Ob) @ huijia le.
¢ go home.
“(He) went home.”

The concept of topic is not defined solely on the basis of syntactic
structures, but rather it is determined both by the pragmatic context of an utterance
and by linguistic structure (Reinhart, 1981). The notion of topic deals more directly
with a pragmatic relation which can be understood best in terms of discourse and
extra sentential considerations (Chien & Lust, 1983).

At the same time, Chinese has been characterized as a ‘cool’ language since
the communication process requires active audience participation. The pronouns in
the sentences are ‘“usually omissible from grammatical sentences, and
understanding a sentence requires some work on the reader’s or hearer’s part,
which may involve inference, context, and knowledge of the word among other
things”(Huang, p531, 1981). Lexical arguments may be null. Given these properties
of Chinese, we might expect more naturally productive pragmatic reference in
Chinese than in English.

In a related manner, in the VP ellipsis structures that we have been studying,
e.g. (5) and (6), the lexical pronoun can be null in Chinese. The sentence in (10)
shows this contrast. When this pronoun is null, all of the readings in (2a-i) are
possible grammatical interpretations, and these depend upon discourse pragmatics.

(10)  GF ti-yi-xia ¢ yi-zi, DD ye ti-yi-xia.
GF kick-one-time ¢ chair, DD also kick-one-time.
“GF, kicks (his ; ;) chair and DD, does to0o.”

The contrast between null and lexical pronouns raises an interesting
question. In previous research, it was found that young children treat lexical and null
form of pronominal in Chinese as equivalent; only with development do children
appear to learn to differentiate the lexical forms of pronominal (Lust, Chien, Chiang
& Eisele, 1996). Based on these results we would not expect young Chinese
children to distinguish the null and lexical pronoun sentences, but Chinese adults
should differentiate the two types of sentences.

A summary of the central points of our Chinese analysis is given in (11).

(11) Summary of Chinese theoretical analyses

(a) Chinese coordinate structures with repeated lexical verbs such as those in (4)
involve verb-raising and VP ellipsis rather than empty objects, in accord with
Huang’s (1987) analysis.

(b) The structures with either shi ('be’) or a lexical verb in the second clause have
similar LF representations. The shi structure and the lexical verb structure do
not differ in the degree to which they rule out the ungrammatical readings.
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(c) Variable binding is involved in both sloppy and strict readings in Chinese as well
as English.

(d) Across-the-board raising in the strict reading requires pragmatic motivation in
both Chinese and English.

(e) Chinese is a topic language, and also a pro-drop language. Either of these
properties, which require pragmatic reference , could affect interpretation of
VP ellipsis in Chinese. They may motivate more strict interpretations for
Chinese than for English VP ellipsis sentences.

Based on our analysis of Chinese syntactic structure and the results from
previous English studies, we made the following predictions:

(12) Predications for acquisition of Chinese VP-ellipsis structures:

(a) Operator-variable binding is given by UG, so both the sloppy and the strict
readings should be available to children from the beginning of language
acquisition in both Chinese and English.

(b) In Chinese both the sloppy and strict readings should be continuously available,
and the ungrammatical readings ruled out, whether the second clause
contains a lexical verb or 'shi' because both verbal types involve VP ellipsis,
and not ‘empty objects’. So the same grammatical constraints hold for both.

(c) The choice of the strict reading over the unmarked sloppy reading may vary
across different pragmatic conditions since pragmatic effects play a role in
motivating the strict reading. This should hold in both Chinese and English.

(d) There is no reason to predict cross-linguistic variation in predominance of
‘sloppy’ readings. Nevertheless since Chinese is a topic language which is
fundamentally affected by pragmatics and discourse, Chinese speaking
children may have access to pragmatic reference more productively than
English speaking children, and consequently they may produce more strict
readings than English children in same age group.

(e) Chinese children may treat lexical and null pronominal as equivalent at early
stages; and differentiate the lexical forms of pronominal later on.

In our previous paper (Guo et al., 1996), we concentrated on the first three
predictions, i.e. To repeat, both sloppy reading and strict readings are available to
children and ungrammatical readings are ruled out from the right beginning of their
language acquisition. The sloppy reading is unmarked , while strict reading is
triggered by pragmatics etc..

We will focus on the last two predictions in this paper.

4. Methods

Our Chinese data were collected by Professors Chi-Pang Chiang and Yu Chin
Chien in Taiwan. Our method was an act-out test of comprehension, where children
were presented with a group of dolls and toys. They listened to a sentence
administered by an experimenter , and were asked to show what the sentence means
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by acting out with the dolls and toys. Our experiment first allowed children to
choose among sloppy and strict interpretations of sentences, for which both sloppy
and strict readings were equally pragmatically plausible in terms of general context.
In addition, the pragmatic plausibility was varied experimentally through controlled
sentence design.

5. Design

As Table 1 shown, we tested coordinate sentences with possessive pronouns ta-de
(‘'his') in the first clause, and either shi ('be") or lexical verbs in the second clause (as
shown in I). In addition, to test the interaction of pragmatics and syntax, our design
included manipulation of two pragmatic factors which would be expected to affect
the likelihood of a particular interpretation of the sentences. One of these factors
was the nature of the object. An inalienable object, such as a body part, would be
less likely to allow a strict reading than an alienable object, such as cup. The other
factor was the nature of the predicate: predicates are biased toward a self-oriented
action, such as eating, may be less likely to trigger the strict reading than a non-self
oriented action, such as pointing. For example, the sentence A07 (“Snoopy moves
his foot and Mickey Mouse does t00.”) involves an inalienable object “foot” and a
self-oriented action “moving”. This sentence is predicted to be the least likely to
trigger a strict reading.

Meanwhile there are two types of control sentences: null pronoun sentences
(as shown in II) and forced strict sentences (as shown in III). The null pronoun
sentences had “non-self-oriented” and “inalienable” pragmatic factors (e.g. A12).
They could be compared directly to lexical pronouns sentences with the same
pragmatic condition(e.g. A04). There is a great freedom on the interpretation of the
null pronoun sentences. All the interpretations in (2a-i) are possible grammatical
interpretations for null pronoun sentences. In order to compare our results on lexical
pronoun sentences, we call them ‘sloppy type’, ‘strict type’ and ‘lexical
ungrammatical type’ readings respectively in comparison with the lexcial pronoun
sentences.

6. Subjects

61 native Mandarin-speaking children ranging in age from 3 years, 5 months to 6
years, 11 months were tested. 16 adults were also tested as the control group. The
results were analyzed according to age groups at the Cornell Language Acquisition
Laboratory.
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Table1 : Act out Sentences
A. ' BE’

I. PRONOUN SENTENCES
a) Inalienable Possession:

(+self-oriented )

AQ07 .
SN dong-yi-xia ta-de jiao-jiao, MM ye shi.
SN move-one-time his foot, MM also be.
‘SN moves his foot and MM does too.”

B10:

NT yao-yi-xia ta-de shou-shou, SL ye shi.
NT shake-one-time his hand, SL also be.
* NT shakes his hand and SL does too.’

( -self-oriented )

A4 :
MM zhi-yi-xia ta-de zhao-pian, SN ye shi.
MM point-one-time his picture, SN also be.
‘MM points at his picture and SN does too.’
B02:

SL mo-yi-xia
SL touch-one-time his picture, =~ NT also be.
' SL touches his picture and NT does too.

b) Alienable Possession

(+self-oriented)

AQ9:
DD yao-yi-xia ta-de shui-li , SN ye  shi.
DD bite-one-time his pear, SN also  be.
‘DD  bites his pear and SN  does too.’
BO1:

GF tian-yi-xia  ta-de bing-bang, NT ye_shi.

GF lick-one-time his ice-bar, NT also be.

*GF licks his ice-bar and NT does too.

ta-de zhao-pian, NT ye shi.

B. LEXICAL VERB

I.PRONOUN SENTENCES

a) Inalienable Possession:

A05 :

BOe6:

+self-oriented)

MM  yao-yi-xia ta-de jiao-jiao; SN ye yao-yi-xia.
MM shake-one-time his foot,
* MM shakes his foot and SN does too.’

SL dong-yi-xia ta-de shou-shou,NT ye dong-yi-xia.
SL move-one-time his hand, NT also move-one-time.
’ SI. moves his hand and NT does too.’

( -self-oriented)

A02:

B09 :

SN mo-yi-xia ta-de zhao-pian, MM ye _mo-yi-xia.
SN touch-one-time his picture, MM also touch-one-time.
* SN touches his picture and MM does too.’

NT zhi-yi-xia ta-de zhao-pian, SL. ye zhi-yi-xia.
NT point-one-time his picture, SL also point-one-time.
NT points at his picture and SL does too.’

b) Alienable Possession

AO01 :

B11:

(+self-oriented)

SN tian-yi-xia ta-de shui-li , DD ye tian-yi-xia.
SN lick-one-time his pear, DD also lick-one-time.
* SN licks his pear and DD does too.”

NT yao-yi-xia ta-de bing-bang, GF ye yao-yi-xia.
NT bite-one-time his ice-bar, GF also bite-one-time.

* NT bites his ice bar and GF does too.’

SN also shake-one-time.
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Table 1 (Continued)

{ -self-oriented)

All:
SN gun-yi-xia ta-de gian-bi, DD vye shi.
SN roll-one-time his pencil, DD also  be.
SN rolls his pencil and DD does too.’
B04 :

NT peng-yi-xia ta-de bei-zi, GF ye shi.
NT hit-one-time his cup, GF also be.
“NT hits his cup and GF does too.

II. NULL PRONOUN SENTENCES :

Inalienable and non-self-oriented pragmatic condition

Al2:
MM ti-yi-xia yi-zi, DD ye shi.
MM kick-one-time chair, DD also be.
"MM kicks (a)chair and DD does too.
BO8 :

SL pai-yi-xia  zhuo-zi, GF ye shi.
SL pat-one-time table, GF  also be.
"SL pats (a) table and GF does too.

IIl. FORCED STRICT SENTENCES:

Inalienable and non-self-oriented pragmatic condition

A03 :
DD tui-yi-xia SN de che-zi, MM ye
DD push-one-time SN rel car, MM also be
‘DD  pushes SN's car and MM does too.’

BO5 :

GF na-yi-xia NT de ji-mu, SL ye

GF take-one-time NT rel block, SL also be.

* GF takes NT's block and SL does too.’

( -self-oriented)

Al0:
DD peng-yi-xia ta-de gian-bi; SN ye peng-vi-xia.
DD hit -one-time his pencil, SN also hit-one-time .
DD hits his pencil and SN does too.’

BO7 :

GF gun-yi-xia ta-de bei-zi, NT ye gun-yi-xia.

GF roll-one-time his cup, NT also roll-one-time.

*GF rolls his cup and NT does too.

II. NULL PRONOUN SENTENCES :

[nalienable and non-self-oriented pragmatic condition

AQ6 :
DD pai-yi-xia yi-zi, MM ye pai-yi-xia.
DD pat-one-time chair, MM also pat-one-time.
"DD pats (a) chair and MM does too.’

B0O3 :

GF ti-yi-xia zhuo-zi, SL ye ti-yi-xia.

GF  kick-one-time table, SL also kick-one-time.

“GF kicks (a) table and SL does too.

I1I. FORCED STRICT SENTENCES:

Inalienable and non-self-oriented pragmatic condition

AO08 :
MM na-yi-xia SN de che-zi, DD ye na-yi-xia.
MM take-one-time SN rel car, DD also take-one-time.
* MM takes SN’s car and DD does too.

B12:

SL tui-yi-xia NT deji-mu, GF ye tui-yi-xia.

SL push-one-time NT rel block, GF also push-one-time.

* 8L pushes NT's block and GF does too.’
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7. Results

7.1. Cross-linguistic commonality

As can be seen in Table 2a and 2b, for the sentences with lexical pronouns, the
sloppy reading was preferred in every age group, as well as overall, as we reported in
our previous paper (Guo et al., 1996). This result obtained in both Chinese and
English studies, as discussed above. Table 2 shows that the strict reading was also
demonstrated in every age group cross-linguistically. Statistical analyses of Chinese
results show that there was no significant development in acquiring sloppy reading
(p=0.715), while there was significant development for strict readings (p=0.012%*).
This confirms our predictions. The sloppy reading is unmarked, although both
readings are possible continuously, the strict reading must be motivated
pragmatically.

The results in Table 2 also show that ungrammatical readings are almost
completely ruled out from the beginning in both Chinese and English. Even though
there are more possible ungrammatical interpretations (2e-1) than grammatical ones
(2a-d), children almost always avoid the ungrammatical ones. There is no significant
difference among age groups in production of very small quantity of ungrammatical
sentences (p=0.09).

Table 2a : Mean Percent of Responses: Sloppy, Strict and Ungrammatical
Readings on Lexical Pronoun Sentences (Chinese Study)3

Group Age Group| %Sloppy % Strict %Correct % Ungram
1 (N=14) 3;5-3;11 64 10 74 6.3
2 (N=16) 4;0-4;11 58 21 79 4.7
3 (N=15) 5;0-5;11 63 28 91 3.3
4 (N= 16) | 6;0-6;11 59 35 95 1.2
Mean(N=61) | 3;5-6;11 61 24 85 3.8

Table 2b : Mean Percent of Responses: Sloppy, strict and
ungrammatical readings on lexical pronoun Sentences (English Study)

Group Age Group| %Sloppy % Strict 9% Correct || %oUngram
1 (N=28) 3;0-3;11 36 13 49 3.1
2 (N=25) 4;0-4;11 65 10 75 4.5
3 (N=25) 5;0-5;11 68 9 76 2.5
4 (N=8) 6;0-7;11 55 27 73 3.1
Mean (N=86)| 3;0-7;11 56 12 68 3.3

The sloppy, strict and ungrammatical interpretations are the ones introduced in (2) .



32 FANGFANG GUO ET AL.

Our hypothesis that the strict reading should be a marked reading which
requires pragmatic motivation is also confirmed by our studies of Chinese as well
as English. Both pragmatic factors of alienable vs. inalienable object and self vs.
non-self-oriented action had a statistically significant effect on choice of strict
reading , with ‘F=16.87, p=0.00001*’ for alienable vs. inalienable object factors
and ‘F=9.766, p=0.003*" for self vs. non-self-oriented action factor respectively in
the Chinese study (Figure 1a). The variation among the sentences with different
pragmatic factors hold consistent for English study as shown in Figure 1b.4

Figure 1a: Chinese Study Percentages of Strict Responses
by Pragmatic Factors: ‘Alienable vs. Inalienable’
& ‘Self-oriented’ vs. ‘Non-self-oriented’>

i 2 3 4 Mean

4 It is important to note that Figure la and 1b show that Chinese and English children

demonstrated the same pattern in producing the amount of strict readings for the four different
pragmatic conditions. Both Chinese and English children gave more strict readings for sentences
with inalienable objects or non-self-oriented predicates than for the sentences with alienable
objects or self-oriented predicates. The absolute numbers of the percentages of strict readings differ
due to slightly different experimental methodology in the two studies despite controlling the
experimental procedure for the two studies.

5 “-A” indicates inalienable and “+A” stands for alienable possession of object. While *-
S” indicates non-self-oriented and “+S” refers to self-oriented predicate. For example, “-A, +S”
stands for sentences involving inalienable objects and self-oriented actions, such as “SN moves his
foot and MM does too”.
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Figure 1b : English Study Percentages of Strict Responses

by Pragmatic Factors: ‘Alienable vs. Inalienable’
& ‘Self-oriented’ vs. ‘Non-self-oriented’

B(+) A
B() A
B(+) S
B() s

1 2 3 4 Mean

Our prediction that if they represent VP ellipsis structures at the abstract
level of LF as Verb-raising, they should not distinguish interpretations of the second
clause verb (shi ('be') or lexical verb) was also confirmed (Guo et al. 1996).

7.2. Cross-linguistic difference

Besides the similarities in the ways in which children acted out VP-ellipsis sentences
in Chinese and English, there were some important differences as well. All but the
youngest age group (3;5 to 3;11) of Chinese children gave more strict readings than
English children at similar ages, even though the percentages of sloppy readings
they gave are very similar, shown in Figure 2. Moreover, Chinese children gave
more strict readings than English children under each combination of pragmatic
factors, shown in Figure 3.

The youngest Chinese speaking group gave more sloppy readings, but
slightly fewer strict readings than the youngest English speaking group.

Figure 2: Percentages of Strict Readings and Sloppy
readings produced by Children for lexical pronoun sentences

m Chinese
= English

Stict 1 2 3 4 Soppy 2 3 4
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Figure 3: Percentages of Strict Readings for Lexical Pronoun Sentences
According to Pragmatic Factors: Chinese ‘shi’(be) Sentences vs. English

30 1
25 4
20 1

15 4

£l Chinese
@ English

"-A, +S" "-A,-8" "+A,+S" "+A,-S"

7.3. Differences within Chinese

We next compared differences in Chinese children’s interpretations of Lexical
pronoun and null pronoun sentences in this study. Only the null pronoun sentences
with alienable and non-self-oriented pragmatic factor combination were tested. They
were compared with the lexical pronoun sentences with the same pragmatic factors.

Table 3 shows that Chinese children demonstrated competence in acting out
null pronoun sentences, achieving a total of 86% correct interpretations. Comparison
of Table 2a, which contains results for lexical pronouns with Table 3 reveals a
similar pattern of readings. In deed, proportions of sloppy readings (52% lexical
pronoun sentences vs. 51% null counterparts) and strict type readings (30% for
lexical pronoun sentences vs. 29% for null pronoun sentences) were virtually
identical across null and lexical pronoun sentences. Likewise both null and lexical
pronoun sentences yielded a very small percentage of “lexical ungrammatical type”
response.

Table 3 . Mean Percentages of Correct Response for
Chinese Null Pronoun Sentence

Group “Sloppy type” | “Strict type” | “Ungrammatical type” | Total
1 52 16 5 75
2 58 23 5 86
3 44 34 7 83
4 50 41 6 97

Mean 51 29 6 86
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Figure 4. Percentages of “Sloppy”’, “Strict” & “Lexical Ungrammatical”
Readings in Chinese Children for Chinese Null pronoun
Sentences and Lexical Pronoun Sentences

60 7

B Lexical Pronoun
& Null P ronoun

“Sloppy* "Strict" "Ungramm’

On the contrary Chinese speaking adults, tested as controls, demonstrated a
significant difference in their interpretations of lexical pronoun and null pronoun
sentences. They gave more strict readings for null pronoun sentences (44%) than
for the lexical pronoun sentences (19%) with the same pragmatic condition, while
they gave fewer sloppy readings for null pronoun sentences (50%) than for lexical
pronoun sentences (81%). The differences are statistically significant (p=0.013*).

Figure 5. % Percentage of “Sloppy”, “Strict” & “Lexical Ungrammatical”
Readings in Chinese Adults for Chinese Null pronoun
Sentences and Lexical Pronoun Sentences
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80 4
70 4
60 -
50 1
40 4
30 1
20 4
10 A

£ |exical Pronoun
B Null P ronoun

"Sloppy " “Strict” *Ungramm”




36 FANGFANG GUO ET AL.

8. Discussion:

The results in Table 2 and Figure 1 confirmed our predictions that in Chinese, as
well as in English, the sloppy reading is unmarked, because local binding is always
available through UG. On the other hand, the strict reading is pragmatically
triggered: the long-distance across-the-board movement which yields the strict
reading must be pragmatically motivated.

Chinese speaking children gave relatively more strict readings than their
English counterparts. This asymmetry is predicted by our theory that the strict
reading requires pragmatic motivation, and also by the fact that Chinese is a topic
language which relies crucially on pragmatics. Chinese children are more accessible
to pragmatics because of their specific language property as a topic language. This
finding demonstrated basic properties of language-specific interaction between
grammar and pragmatics in children’s first language acquisition.

At the same time, Chinese children showed statistically significant
development in acquiring strict readings(p=0.012*), but not for sloppy ones
(p=0.715), even though Chinese is a topic language. These results further support
that the awareness of the grammar maybe fundamentally available , whereas the
sensitivity to pragmatics is developed although Chinese is a topic language. There is
no difference among groups on amount of ungrammatical readings, which shows
that the grammatical constraint on operator-variable binding is continuously
available in spite of pragmatics development.

Comparison of null pronoun sentences with lexical pronoun sentences with
the same pragmatic factors showed that Chinese interpretation of these two types of
sentences did not differ significantly (Figure 4). This finding was contrasted
markedly with the pattern of adult interpretations in which sloppy readings were
more closely associated with lexical pronoun sentences and strict readings were
more closely associated with null pronoun sentences (Figure 5). These results
corroborate those found by Lust et al (1996). They argued that Chinese children
treat null pronoun sentences as phonetically null but apply UG based principles to
them. Chinese children must learn the lexical pronoun “ta”(he) in order to
distinguish the two structures. Therefore Chinese children treat null pronoun
sentences as sentences without the pronoun “tade”(his/her)—they treat them as
being in the same position in the syntactic tree, while while Chinese adults may
represent the pronoun and null pronoun structures differently in the syntactic tree
and at LF because of the master of the lexicon.

9, Conclusion

Overall the results reported in this paper support the theory that children have
knowledge of operator-variable relations at LF. This knowledge characterizes UG
and is continuous, even given language-specific variation with respect to the lexicon,
the syntax of verb-raising, and the interaction between syntax and pragmatics.
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Children’s Knowledge of Verbal Inflection and LF Raising:
New Evidence from Elicited Production of VP Ellipsis Structures
Whitney Postman, Claire Foley, Julie Pactovis, Beth Rothenstein,
Melanie Kaye, Dorothy Lowe and Barbara Lust
Cornell University

1. Introduction

In this paper, we present results on first language acquisition of VP ellipsis in
English from a new experimental study of children’s production. We argue that
these results provide striking evidence in favor of the Strong Continuity Hypothesis,
regarding the continuous availability of syntactic principles of language in the initial
state (Boser, Santelmann, Barbier & Lust (1995), Foley, Nuiiez del Prado, Barbier
& Lust (1992a,b) ). In general, production results complement related studies of
children’s comprehension of VP ellipsis (Foley, Nufiez del Prado, Z., Barbier, L, &
B. Lust this volume, Guo, Foley, Chien, Chiang & Lust (1996) ). In particular, we
argue that this evidence supports a model of integration of inflectional morphology
with syntactic rules (specifically V-to-I raising), in deriving the LF representation
involved in VP ellipsis.

In Section 2, we hypothesize that the need for IP reconstruction at LF
critically distinguishes the elided sentence in (2) from the expanded one in (1).

(1) Bert licks his ice cream and Count licks his ice cream too.
(2) Grover licks his ice cream and Big Bird does too.

In Section 3, implications of the hypotheses in Section 2 for the theory of early child
grammar are discussed. In addition, we offer predictions about young children’s
linguistic performance based upon these hypotheses. In Section 4, the methodology
and design of an experimental Elicited Imitation test of the predictions in Section II
are laid out. Section 5 includes the major results of this test, which are discussed in
Section 6. In Section 7, we consider possible alternative explanations. Finally, in
Section 8, we discuss the conclusions from this study and their importance for our
understanding of first language acquisition.

2. Logical Form Representations of IP in Elided and Expanded Structures

We focus on children’s production of the verb complex in both clauses in these two
structures. For these, we assume a Spell-Out representation, [V-I], by which the
inflectional affixes form a single complex with the verb at the level of PF, but are
visible to syntax (Chomsky (1995), cf. p.113f). The same verbal complex
characterizes the first clause in both expanded and elided sentences, as shown in
Table 3, and exemplified below in (3) and (4). In accord with Chomsky (1995), we
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Cornell Working Papers in Linguistics 15, 39-64
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can assume that this complex verb at PF derives from a structure in which I is head
of I” in underlying phrase structure and some form of affix association rule occurs.

We assume no difference at surface structure in the representation of the
first clause verbs in expanded (e.g. (3)) and elided (e.g. (4)) sentences. The critical
difference between these is that in the second clause of the elided sentence, the
auxiliary ‘do’ is inserted in I°!, thus forming the English ‘do too’ or what is
commonly termed a “VP ellipsis” structure on the basis of the complex verb, [do-
I]. Furthermore, we assume (e.g. Pollock (1989)) that the LF representations for
English clauses with and without an auxiliary verb are different. The (simplified) LF
representation for the second clause in (3) involves LF movement of the lexical verb;
by contrast, the (simplified) LF representation in (4) with an auxiliary verb does not
involve such movement.

(3) EXPANDED (=(1 ) above and (2b) in Table 1 below)
[Bert [licks his ice cream]] and [Count [licks his ice cream too]]
LF representation of second clause:
plCount [, lick+ Infl] ,[[y t] [pelo his] [ ice cream]]]] ...
(4) ELIDED (=(2) above and (6a) in Table 1 below)
[Grover [licks his ice cream]] and [Big Bird [does too]]
LF representation of second clause:

»[Big Bird [, do+ Infl] \,[[, lick] [l his] [p ice cream]]]] ...

We hypothesize here that derivation of the LF representation of the second
clause in elided sentences such as (4) involves reconstruction? of the second IP
where the VP is elided, on the basis of the information about IP and VP given in the
first clause. In contrast, the second clause in the expanded sentences presumably
does not differ from the first clause in representation of the verbal complex, and
therefore does not involve such reconstruction. This is because not only is the VP in
the second clause of expanded sentences overt, but, as discussed above, the LF
representation of the second IP in expanded clauses is different due to the lack of an
overt auxiliary in [° and the need for LF raising of the verb. It follows that if IP
reconstruction® critically distinguishes elided sentences like (4) from expanded ones

! Whether ‘do’ is inserted in I’ or raised from a lower position is not crucial to our

argument. We assume insertion for simplicity here, but take no stand on the issue.

We do not take a stand on the details of reconstruction other than that it must take place
at LF, but never at phonetic spell-out.

The reader may ask why we claim that it is IP, and not simply VP, reconstruction which
is a property distinguishing elided and expanded structures. While the LF operation (depicted in
(5)) involves VP reconstruction in the second clause based on the VP in the first clause, more
generally this is also IP reconstruction, as this operation crucially depends on the content of I° in
the second clause, as described above.
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like (3), and if verbal morphology integrates with syntax proper, then these, i.e. the
syntax underlying the verbal morphology and the syntax underlying IP
reconstruction, are critically linked in the elided structure in a way that they are not
in the expanded structure.

3. Hypotheses

The assumptions lead to important hypotheses about children’s knowledge of
grammar. If the child has the competence for the representations of these structures,
then s/he must know about the LF representation of IP. Crucially, s/he must know
that the LF representation of IP is different in an elided clause with an auxiliary and
an expanded clause without an auxiliary. Thus, the child must not only understand
the LF representation of the first clause in order to reconstruct the second clause of
a VP-ellipsis construction, but must also be able to dissociate the inflectional
features from the lexical verb in the first clause and construct an entirely different IP
structure on the basis of that information, as shown in the (simplified) representation
in (5).

&) LF Operation: dissociation of inflection features from lexical verb, allowing

VP reconstruction

CP
]
and 00

Spec

/ C / S

SPCC' \ Spec \
Grover' / \ .. Count / \
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of lexical ——3 lick,/-s / do es

verb from : Spec A% ™ - @

INFL morphology ; / \ used to
! Ve DP reconstruct
; t, his ice cream VP in this
b : clause

As the content of I’ in the second clause, namely ‘does’ in the surface form,
is given, the child must deconstruct the first-clause IP, that is, separate the
inflectional (tense and agreement) features from the lexical verb. This will enable the
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child to discover the “bare” verb that must be reconstructed at LF in the second
clause (as well as its complement®).

If children’s grammar does distinguish the underlying representations of the
two sentences types, expanded and elided, and their production does reflect their
knowledge of grammar, then one might predict that their production of the verbal
complexes of expanded and elided sentences could differ. This would occur in spite
of the fact that in the first clause itself, there is no reason for the child to distinguish
these verbs; they are identical in surface structure. Such differential treatment could
only be due to the child’s knowledge of the underlying differences between these
sentence types in the grammar which links the two clauses at LF.

4. METHOD AND DESIGN

The results we report here derive from a segment of a comprehensive study of
young English-speaking children’s comprehension and production of co-ordinate
VP ellipsis structures (for comprehension study, see Foley et al. this volume). In
this paper we investigate results which have emerged from a test of children’s
production of the selected structures shown in Table 1. This experimental study did
not anticipate the results regarding verbal inflection nor design precisely for them.
They emerged from analyses of children’s errors in this experiment.

Table 1. Test sentences according to experimental conditions

EXPANDED SENTENCES

1. inalienable | a. Count rubs his arm and Ernie rubs his arm too.
pronoun b. Bert wipes his nose and Mickey wipes his nose too.

2. alienable a. Big Bird drinks his milk and Grover drinks his milk too.
pronoun b. Bert licks his ice cream and Count licks his ice cream too.

3. transitive a. Grover hits the ground and Barney hits the ground too.
definite b. Donald pets the dog and Oscar pets the dog too.

4. transitive a. Barney bites a peach and Count bites a peach too.
indefinite b. Kermit smells a rose and Bert smells a rose too.

ELIDED SENTENCES

5. inalienable | a. Grover scratches his arm and Barney does too.
pronoun b. Kermit washes his face and Oscar does too.

6. alienable a. Grover licks his ice cream and Big Bird does too.
pronoun b. Kermit bites his banana and Bert does too.

7. transitive a. Ernie touches the ground and Grover does too.
definite b. Mickey washes the floor and Donald does too.

8. transitive a. Barney smells a cookie and Big Bird does too.
indefinite b. Bert touches an apple and Oscar does too.

4

As we are focusing on the verbal complexes and not the NP complements in each clause,
we ignore the issue of variable binding. Besides, the proposal of reconstruction of the elided VP
here does not have implications for how variable binding operates. For in-depth discussion of
children’s comprehension of VP ellipsis and bound variable structures, see Foley et al. (this
volume).
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The experimental design involved the factors of expanded vs. elided co-
ordinate sentence structure. In the expanded sentence types (types 1-4 in Table 1),
both clauses were redundant with respect to the VP, whereas in the elided sentence
types (types 5-8 in Table 1), the second clause contained the auxiliary “does”
without an overt VP. All sentences contained third person singular present tense
verbsd. There were other factors in the design such as presence or absence of
pronoun in VP, alienable or inalienable possession of pronoun, and definite and
indefinite determiner®. For the purposes of this paper, however, we focus on the
factor of sentence structure (expanded vs. elided). Sentences were balanced for
syllable length (range: 10-12 syllables per sentence) and for semantic and pragmatic
properties as well as for all other aspects of syntax.

Using an elicited imitation method (cf. Lust, Flynn, & Foley (1996)), 28
native English speaking, monolingual children from 2;7 to 3;11 years of age (see
Table 2 below for groups, means and range) were tested for each of the eight
conditions displayed in Table 1.

Table 2. Subjects

Group 1 (N=10) | age range 2;7-2;11 | mean=2;9

Group 2 (N=8) age range 3;0-3;5 mean= 3,3

Group3 | (N=10) | age range 3;6-3;11 | mean= 3;9

5. RESULTS

We analyzed both the amount of elicited imitations which maintained the stimulus in
its exact form (‘matches’) as well as the nature of the changes on the stimulus
which the children made.

5.1. More match responses for elided than for expanded model sentences

Across all three age groups the child subjects were more successful in imitating
elided rather than expanded model sentences (see Figure 1).

(6) Examples of match responses to expanded (a-c) and elided (d-f) sentences:
a. Model: Bert wipes his nose and Mickey wipes his nose too.
MM (2;8): Bert wipes his nose and oh Mickey wipes his nose too
b. Model: Grover hits the ground and Barney hits the ground too.

PT (3;3) Grover hits the ground and Barney hits the ground too

5 See below and Appendix for discussion of non-effects of frequency, regularity, and
ghonological properties of the verbs included in the design.

See Appendix for other sentence types included in the experimental design but not
analyzed here.
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¢. Model: Kermit smells a rose and Bert smells a rose too.
HM (3;7): Kermit smells a rose and Bert smells a rose too
d. Model: Barney smells a cookie and Big Bird does too..

EF (2;9): Barney smells a cookie and Big Bird does too

e. Model: Grover licks his ice cream an Big Bird does too.
EB (2;10): Grova licks his ice cream an Big Bird does too
f. Model: Mickey washes the floor and Kermit does too.

DC (2;11): Mickey washes the floor and Kermit does too

Figure 1
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Expanded vs. Elided Sentences
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5. 2. More conversions to elision than to expansion

It should not be misconstrued from the previous result that the subjects simply
failed to imitate expanded sentences. Rather, they exhibited an ability to convert the
expanded model sentences into elided structures, often in ways that were never
modeled for them, as in the examples in (7) below.

(7) Examples of spontaneous elisions by child subjects:
a. Model: Count rubs his arm and Emie rubs his arm too.
AW (2;7): Ber rubs his arm and so Ernie too
VW (2;11): Count rubs his arm and Ernie too

AS (3;4): Ernie rubs his arm and then Grover does too
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b. Model: Big Bird drinks his milk and Grover drinks his milk too.
MM (2;8): and Gro and Grover drink his milk and Big Bird does
c. Model: Bert wipes his nose and Mickey wipes his nose too.
EF(2;9): Bert wipes his nose and Mickey does it too

LL (3;11): Bert wipes his nose and Mickey does too

d. Model: Donald pets the dog and Oscar pets the dog too.

MR (3;8): Donald pets the dog and Oscar does too

e. Model: Grover hits the ground and Barney hits the ground too.
HM (3;7): Grover hits ground and Barney does too

Furthermore, while the child subjects did sometimes expand the elided
model sentences, such as in (8) below, these expansions were infrequent in
comparison with their spontaneous elisions, as shown by the percentages of
children’s conversions from expanded to elided structures and vice versa in Figure
27.

(8) Examples of spontaneous expansions by child subjects:
a. Model: Ernie touches the ground and Grover does too.
JS (3;0): Emie touches the ground and Gr and Bert touch the ground too
b. Model: Barney smells a cookie and Big Bird does too.
DC (2;11): Barney smells a cookie and Big Bird b-smells a cookie too
DB (3;10): Bert smells a cookie and Ernie sells a cookie too
¢. Model: Kermit bites his banana and Bert does too.
HC (3;10): Kermit the Frog bites his banana and Ernie bites his banana

too

7 The percentages presented here are over 2-clause responses only, as 1-clause utterances are

irrelevant for the comparison of elided versus expanded structures. Only 24% of all analyzable
responses were 1-clause utterances.
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The subjects’ frequent conversions to the elided form and their greater
success in imitating elided sentences (Section 5.1) are important to bear in mind
when considering the results presented in Section 5.3, where we show that there
were more verbal inflection changes to the elided sentences. By contrast, there were
almost no verbal inflection changes when children produced expanded sentences.

5.3. Association of verbal inflection changes with elided sentences

We present findings of the subjects’ treatment of the verbal complexes in the first
clause of their two-clause responses in 5.3.1, and the second clause of their two-
clause responses in 5.3.2.

5.3.1. Verbal inflection changes in first clause

First clause main verb inflection mistakes were more than twice as likely on the
elided sentences as on the expanded. For elided sentences 20% of items, (27% of
errors) involved first clause main verb inflection changes, while for expanded
sentences only 8% of items (13% of errors) involved first clause main verb
inflection changes. This difference replicated across all three age groups, as shown
by the percentages of errors in Figure 3.
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Figure 3
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Table 3. Types of Errors on Verbal Inflection

Inflection Omission in First Clause of Subjects’ Elided Sentences

a. omission of inflectional morphology
Model: Grover licks his ice cream and Big Bird does too
VW (2;11): Grover lick his ice cream and Big Bird too
Model: Bert touches an apple and Oscar does too.

KS (3;3): um um Bert touch a apple and ands and Bert too

NW (3;1): Bert touch a apple an Oster does too

Model: Grover scratches his arm and Barney does too.

CW (3;6): Grover scratch his arm and Grover does too

RH (3;10): Grover scratch his arm and Barney does too

b. omission and movement of inflectional morphology
Model: Count rubs his arm and Ernie rubs his arm too.
JJ (3;3): Ernie Big Birds rub him arm and Ernie does too

c. omission of inflectional morphology and addition of auxiliary
Model: Barney smells a cookie and Big Bird does too.
AS (3;4): Big Birds does does smell a cookie and Big Birds does Big Bird
does too
Model: Kermit washes his face and Oscar does too.
AS (3;4): Kermin does wash his face and Ostar does too

Inflection Change in First Clause of Subjects’ Elided Sentences

a. addition of inflectional morphology
Model: Ernie touches the ground and Grover does too.
SH (3;5): Ernies touches the ground and and Grover does too
Model: Grover licks his ice cream and Big Bird does too.
KS (3;11): Grovers um moves ice cream too and Big Bird did too

b. change of inflectional morphology to past tense
Model: Barney bites a peach and Count bites a peach too.
JJ (3;3): Grover touch the ate the peach and Rover does too
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The children altered the inflection on the verb in the first clause of two-clause
sentences in several ways, exemplified in Table 3. Omission of present tense third
person singular ‘-s’ occurred both with and without addition of auxiliary ‘does’.
Also, enclitic *-s” was sometimes moved from the verb to the subject.8 Likewise
they occasionally added enclitic ‘-s’ while maintaining the inflection on the verb,
producing what has been called “overmarking” of inflection. Finally, there were
rare utterances where present tense was changed to past tense.

Importantly, 47% of responses to expanded stimulus sentences with verbal
inflection changes in the first clause were conversions to elided form. For instance,
subjects AW (2;7), VW (2;11), MM (2;8), and SH (3;5) produced only one
inflection change in response to an expanded stimulus, and this response was also
their only conversion of the expanded stimulus to an elided structure, given in (9).
These examples are more evidence of the tight association of this type of error with
the elided structure.

®) a. Model: Big Bird drinks his milk and Grover drinks his milk too.
AW (2;7): Gwover drink his milk and Big B--
VW (2;11): Grover drink his milk uh and Big Bird too
MM (2;8): and Gro and Grover drink his milk and Big Bird does
SH (3;5): Big Bird maked him milk n Grover does too

The differential treatment of expanded and elided structures is strikingly
revealed by examples like (10) and (11). In (10) subject (JJ 3;3) employed the same
verb “eat” in all three sentences. The child omitted the inflection on “eat” in two
elided responses, yet preserved it in a conversion of the elided stimulus to an
expanded structure. It is striking that the child treated verbal inflection differently
according to sentence type even on the same verb. In (11), subjects made an
inflection change on the elided but not on the corresponding expanded sentence,
which contained the same pronoun, determiner, or semantic variable. This finding is

8 The addition of ‘-s’ on the subject in examples like (9b) was analyzed as auxiliary

addition because it occurred regardless of the presence of pronoun ‘his’ (exactly 50% of responses
containing enclitic *-s’ also contained pronoun “his”). Thus it may not indicate a possessive
feature in these utterances. More evidence in favor of interpreting s’ on the subject as an auxiliary
comes from an example such as the following, in which the child has contracted “does” into “-s™:

Model: Mickey washes the floor and Donald does too.

(JS 3;0): Mickey washes the floor and Donalds too

There were almost no inflection changes to ‘does’ in the entire set of responses. These are given
below, and it should be noted that both children did correctly use ‘does’ in other responses:

NW (3;1): Grover mells a cookie and Big Bird do too

KS (3;11): Grovers moves ice cream too and Big Bird did too
KS (3;11): Berk um uh touches apple and Ern do too
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important, because it shows that the crucial factor involved in the observed inflection
changes can only be phrase structure.

(10)

1D

a. Model: Barney smells a cookie and Big Bird does too.

JJ (3;3): Big Birds um or Tutty Monter eat a tuttie and Big Bird does too
b. Model: Grover licks his ice cream and Big Bird does too.

JJ (3;3): Gwover eat him ice cream too and Bi Bird does too

c. Model: Kermit bites his banana and Bert does too.

JJ (3;3): um Bert eats him biana and Ernie um eats a biana

a. Pronoun Inalienable
Expanded:
Model: Bert wipes his nose and Mickey wipes his nose too.
SH (3;5): Mickey wipes his nose n Bert wipes his nose
Elided:
Model: Kermit washes his face and Oscar does too.
SH (3;5): Kermi wash his face and Ostar does too
b. Pronoun Alienable
Expanded:
Model: Bert licks his ice cream and Count licks his ice cream too.
JJ (3;3): Bert licks him ice cream and Ernie licks him ice cream too
Elided:
Model: Grover licks his ice cream and Big Bird does too.
JJ (3;3): Gwover eat him ice cream too and Bi Bird does too
c. Non-pronoun Transitive Definite
Expanded:
Model: Grover hits the ground and Barney hits the ground too.
LH (2;9): Gover hits gown and Barney hits the ground
Elided:
Model: Ernie touches the ground and Grover does too

LH (2;9): and he touch the ground and he does does it too
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Since both expanded and elided stimulus sentences contained both relatively
frequent and infrequent verbs (see Table A2 in Appendix), it cannot be argued that
children made more inflection changes on elided sentences because there were more
relatively infrequent verbs in these. Beyond this, verb frequency is ruled out as an
explanation of the results because within the elided sentences, there was exactly the
same number of inflection changes (over entire pool of subjects’ responses to elided
stimulus sentences) on the verbs ‘wash’, ‘touch’, and ‘scratch’, despite the fact that
‘wash’ and ‘touch’ are both at least four times as frequent as ‘scratch’ (see
Appendix).

It may also be disputed that ‘the word-final sound of ‘wash’, ‘touch’, and
‘scratch’ is sibilant, whereas there were no verbs ending in sibilants in the expanded
stimulus sentences. It is possible that subjects may have omitted inflection more
often in elided sentences because they were more likely to omit morpheme /s/ from
verbs ending in sibilant sounds®. It is important to remember that this possibility can
only account for the omission types of inflection error, but not the addition types of
error, both exemplified above in Table 3. Consequently even if this were the case, it
could not explain all of the results. This possibility also cannot account for
inflection errors made by children when they spontaneously converted expanded
stimulus sentences (which contained no sibilant-ended verbs) to elided form. In fact,
within the set of responses to elided stimulus sentences, 56% of inflection changes
occurred with verbs ending in sibilant sounds (‘wash’, ‘touch’, ‘scratch’), and 44%
occurred with verbs ending in non-sibilant sounds (‘bite’, ‘lick’, ‘smell’). This
slightly uneven percentage of inflection changes reflects the greater number of target
sentences containing sibilant-ended verbs (there were five elided stimulus sentences
with sibilant-ended verbs, and 3 without). Since it appears that the subjects were not
more likely to drop ‘-s’ in sibilant-ended verbs, this phonological explanation of the
results is excluded.

Finally, one might object that the fact that there were more irregular verbs in
the expanded stimulus sentences (there were 3: ‘bite’, ‘drink’, and ‘hit’) than in the
elided stimulus sentences (there was 1: ‘bite’), could have had an effect on the
results. It is possible that children are less likely to make inflection errors on
irregular verbs, which may be stored by memory and used in a different way from
regular verbs. If this is the case, then the reason children made fewer inflection
changes on verbs in expanded sentences than elided sentences is that there were
more irregular verbs in the former. However the average number (over entire pool of
subjects’ utterances) of inflection changes on the irregular verbs was virtually
identical to the average number of inflection changes on the regular verbs
(approximately 3.5 changes/verb). Consequently, an explanation based on verb
regularity is also ruled out.

? This possibility was raised by Prof. Ron Smyth at University of Toronto, to whom we
are grateful for comments.
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5.3.2. Verbal inflection changes in second clause

We have compared the subjects’ treatment of inflection on the verbs in the first
clauses of their two-clause utterances. This comparison is important because on the
surface, the first clause of the expanded and elided sentence structures are identical.
We now move on to comparison of subjects’ production of lexical verbs in the
second clause of their responses. Recall that the IP representation of the second
clause in the expanded sentence structure involves lexical verb raising to I, whereas
in the IP representation of the second clause in the elided sentence structure,
inflectional features are represented on a separate item from the lexical verb, namely
auxiliary ‘does’. In this section we consider subjects’ two-clause responses in
which the second clause contained a lexical verb instead of auxiliary ‘does’
exclusively.

5.3.2.1. Overall pattern of verbal inflection changes in second clause

Subjects sometimes changed the inflection on the main verb in the second clause
when they responded with an expanded sentence. 21% of all expanded responses,
including expanded responses to expanded stimulus sentences as well as VP-
redundant (i.e. with 2 overt VPs) responses to elided stimulus sentences, contained
second clause main verb inflection changes!©.

(12) Examples of main verb inflection changes in second clause
a. Changes in both clauses:
Model: Kermit bites his banana and Bert does too.
LH (2;9): Bert bite hi nanna an Grova bite his nanna
KS (3;11): Kerm um bite his banana and Berk um bite his banana too
b. Change in second clause only:
Model: Bert licks his ice cream and Count licks his ice cream too.
KS (3;11): um Berk un uh licks ice cream Donald Duck lick his ice cream

Second clause inflection changes, like first clause inflection changes, were more
closely associated with the elided than with the expanded structure (see Figure 4).
Percentages of these errors were higher for VP-redundant responses to elided
stimulus sentences than for expanded responses to expanded stimulus sentences.

10 There were almost no inflection changes to auxiliary ‘does’ in the entire set of responses.

These are given below, and it should be noted that both children did correctly use ‘does’ in other
responses:
NW (3;1): Grover mells a cookie and Big Bird do too

KS (3;11): Grovers moves ice cream too and Big Bird did too
KS (3;11): Berk um uh touches apple and Ern do too
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Figure 4
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(13)  a. Example of second clause error in response to expanded stimulus
Model: Bert wipes his nose and Mickey wipes his nose too.
EB (2;10): Bert wipes his nose an Mickey wipe his nose too
b. Example of second clause error in VP-redundant response to elided
stimulus sentence
Model: Ernie touches the ground and Grover does too.
MM (3;8): Emie touch the ground and Grover does touch the ground

We now turn to analyses of utterances with inflection changes in both the
first and second clauses in Section IV.C. 2b, and utterances with inflection changes
in the second clause only in Section IV.C. 2c.

5.3.2.2. Inflection changes in both clauses

Interestingly, 82% of utterances with inflection changes on both the first and second
verbs were instances of omission of inflection morphology from both verbs,
exemplified in (14).

(14) Examples of omission of inflection in both clauses
a. Model: Kermit washes his face and Oscar does too.
LH (2;9): Kermit wash his face and Kermit wash his face

JJ (3;3): Osar wash him face and Tootie Monster wash him face too
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b. Model: Barney bites a peach and Count bites a peach too.
RH (3;10): Barney bite the peach and Count bite the peach pea too

The important question to ask is whether these utterances constitute evidence
of lack of inflection in the children’s representations, or rather evidence of their
highly sophisticated analyses linking the inflection in both clauses. Before
answering this question, let us consider the other pattern of inflection changes in
both clauses: omission in the first clause and use of an auxiliary in the second. In
examples (15 ab), the subjects transferred inflection to an auxiliary or onto the
subject, producing a (presumably) more complex sentence than the stimulus
sentence.

(15) a. Model: Bert wipes his nose and Mickey wipes his nose too.
JJ (3;3): Mickey wipe him nose and Bert does wipe him nose too
b. Model: Big Bird drinks his milk and Grover drinks his milk too.
KS (3;11): Big Bird drink drin um um his milk and Grovers drink his

milk too

5.3.2.3. Inflection changes in second clause only

There were utterances in which the child subjects changed the inflection in the
second, but not the first clause. In the examples below, inflection is preserved in the
first clause, whereas it is omitted in the second clause on the same verb. Any
explanation of the children’s performance on this task must account for why, on the
same verb within the same sentence, they treated the inflection differently in both
clauses.

(16) Model: Ernie touches the ground and Grover does too.
VW (2;11): Emnie touches the ground and Grover touch too

JS (3;0): Ernie touches the ground and Gr and Bert touch the ground too

6. Discussion

Each of the findings described above has serious implications for our understanding
of children’s knowledge of verbal inflection and LF raising. To recapitulate, the
findings are: 1) children more successfully produced exact imitations of elided than
expanded stimulus sentences; 2) children both converted expanded stimulus
sentences to elided form and elided stimulus sentences to expanded form, but the
former phenomenon was much more common; 3) they made a variety of inflection
changes on the verb in the first clause much more often with elided than expanded
sentences, and these changes included not only omission of inflection, but also
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movement, addition, and use of auxiliary as well; 4) there were more inflection errors
on verbs in the second clause of VP-redundant responses to elided stimulus
sentences than on expanded responses to expanded stimulus sentences; 5) there
were sometimes inflection changes in both clauses and sometimes inflection
changes in the second clause only.

6.1. Preference for elided structure

The fact that subjects showed greater success in imitating the elided stimulus
sentences than the expanded stimulus sentences, and the fact that they frequently
converted the expanded stimulus sentences to elided form, indicate clearly that they
did not have more difficulty with the elided structure. This suggests that the elided
structure was preferred, contrary to what one might expect from the point of view of
processing difficulty. The expanded sentences should be easier to process as more
information about their meanings is made explicit (in the speech stream). However,
with the elided sentence, the child must interpret ‘does’ and know its semantic
association with the first clause. Thus there is more “work™ for the child to do in
order to discover the meaning of the elided sentence (but see possible alternative
explanations below).

6.2. Evidence of deconstruction and reconstruction of IP

The finding that children made overwhelmingly more inflection changes in the first
clause of elided sentences than in the first clause of expanded sentences cannot be
evidence of failure to properly inflect the verb. Since the first clause is identical on
the surface for both structure types, an explanation of alleged lack or
underspecification of inflectional morphology on the part of the child could not
account for why this type of error was so tightly associated with the elided structure
but not the expanded one. If children’s knowledge and use of inflectional
morphology is simply qualitatively inferior to those of adults, why should this type
of error be structure dependent at all? Why wouldn’t the subjects have simply
shown random changes of verbal inflection, regardless of type of phrase structure?
These findings reveal children’s analysis, not lack or underspecification, of verbal
inflection, in a way that is dependent upon syntactic structure.

We take this structure-dependent error to be evidence of the IP analysis that
children must represent at LF for the elided structure. The fact that subjects’
inflection errors occurred much more often in their elided responses than in their
expanded responses is evidence that they had abstracted away from the surface
structures of the first clauses of elided and expanded sentences (which are the
same), and considered representations of the entire sentence structures (which are
distinct) in their production. These errors reveal that they must have known that the
representations of the second clause IP structures and the relationship between the
IPs in the first and second clauses are distinct between the sentence types. '
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Interpretation of the results requires understanding of the relationship
between the subjects’ phrase structure representations and their production.
Crucially, the changes that the subjects made to the verbal inflection morphology
should not be considered errors. We have argued that the pattern of results and
types of “errors” warrant the assumption that their abstract representations are
involved in their production. Specifically, we assume that children’s productions
reflect the form of their representations for the sentences they are asked to imitate, in
that they made overt their analysis and reassembling of the IP of each clause.

6.2.1. Inflection changes in first clause are evidence of IP deconstruction

We have argued that the result that subjects changed the inflection on first clause
verbs much more frequently in their elided responses and not their expanded
responses merits a structure-based explanation. What are the properties of the elided
structure that render it vulnerable to such errors? We hypothesized that unlike the
expanded structure, the elided structure requires dissociation of inflection features
from the lexical verb in the first clause to discover the bare verb that is used in the
reconstructed representation of the second (elided) clause. The children’s
performance on this imitation task clearly shows that they are doing exactly this
dissociation. In their consultations of the abstract (LF) representation of elided
sentences, they must have known to associate the IPs in each clause, by
deconstructing the first IP to reconstruct the second IP. By contrast, in their
consultation of the LF representation of expanded sentences, they must have known
that there is no need to associate the IPs in each clause (at least not in the same way
as with the elided sentences), as information about the content of IP and VP is given
on the surface (in the stimulus sentence).

That inflection changes occurred more frequently in their elided responses
implies that in this task, a child’s production of a bare verb must be considered in
the larger context of the utterance as a whole. For example in (17a), we claim that
RH (3;10) has not produced a sentence lacking inflectional features; rather the child
has shown the verb separated from the inflectional morphology (which is not
realized in surface form!!) as part of the operation necessary for processing and
producing the sentence (formalized as the simplified LF representation below).
Compare this with similar examples in (17b,c), in which subjects have also pulled
apart inflection morphology from the lexical verb, but in these cases, inflectional
features realized as auxiliary “does” or enclitic “-s”.

1 Sentence items that we argue must have been part of the children’s processing and

representations of the sentences, despite not being phonetically realized, are shown in parentheses.
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(17)  a. Model: Grover scratches his arm and Barney does too.
RH (3;10): Grover scratch his arm and Barney does too
LF representation (omission of inflection morphology from lexical verb)!2:
wlG.[iscratch/(-es)y,[yt, his arm]]] and ,[B.[,does,,[,(scratch his arm)]}] too
b. Model: Kermit washes his face and Oscar does too.
AS (3;4): Kermin does wash his face and Ostar does too
LF representation (dissociation of lexical verb and inflection morphology):
» K. [ does p[wash his face]]] and ,[O. [; does ;[ (wash his face)]]] too
c. Model: Count rubs his arm and Ernie rubs his arm too.
JJ (3;3): Ernie Big Birds rub him arm and Ernie does too
LF representation (dissociation of lexical verb and inflection morphology):
»[BB. [[ -syp[rub him arm]]] and ,[O. [, does ;[, (rub him arm)]]] too

Likewise, this account of children’s analysis of the first clause inflection
phrase includes the type of error involving inflection overmarking. Examples such
as (18) provide evidence that children can not only analyze the verbal morphology as
separate from the lexical item it is attached to on the surface, but they can also move
this morphological item around. SH (3;5) moved the inflection morpheme to the
subject!3.

(18)  Model: Ernie touches the ground and Grover does too.
SH (3;5): Ernies touches the ground and and Grover does too

We have argued that the association of verbal inflection changes in the first
clause with the elided structure supports the view that these are not haphazard errors
indicating lack of competence for verbal inflection. On the contrary, subjects’
treatment of inflection in this task reveals their analysis of IP structure and their
integration of this analysis with phrase structure. We now turn to inflection changes
in the second clause (which contained an overt VP) of subjects’ responses. We

12 We admit that the issue of whether verb raising takes place in English grammar remains

controversial. Hence the highly simplified representations that we attribute to the children’s
productions here may or may not be correct. Nevertheless, this issue is not crucial to the
representations offered here, as what is important is that these examples clearly show the children
analyzing the verbal complex into lexical item (the verb) and inflectional item (the morphology).
Another possible piece of evidence in favor of children’s analysis and movement of the
inflectional bound morpheme is the following, in which it appears that KS (3;3) may have moved
it to the conjunction “and” during production of the response.
KS (3;3): um um Bert touch a apple and ands and Bert too
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argue that these changes show the children’s reassembling of the second clause IP
based on their analysis of the first clause IP.

6.2.2. Inflection changes in second clause are evidence of IP reconstruction

In the ellipsis structure, since the child is overtly given tense and agreement features
(represented on the auxiliary) in the second clause, the major task for the child is
twofold. First, s/he must deconstruct the IP in clause one, separating inflectional
features from the lexical verb stem. In the previous section we argued that the
inflection changes found in the first clause show that the child is doing just this. But
furthermore, s/he must then assemble the new second clause IP, using the new
inflectional features given in the second clause (rather than the inflectional features
dissociated from the verb stem in the first clause) as well as the information about
the verb stem. Here we argue that the inflection changes observed in the second
clause of children’s responses in which the VP is overt, are utterances in which this
reassembling is made visible.

In a beautiful response to an elided stimulus sentence shown in (19a), MM
(3;8) omitted inflection morphology from the verb “touch” in the first clause and
used the same VP in the second clause, while maintaining “does” from the elided
model sentence.

(19)  a. Model: Ernie touches the ground and Grover does too.
MM (3;8): Ernie touch the ground and Grover does touch the ground

b. Formalization of IP analysis and reconstruction:

[
NN,

Spec

I \*\
Ermnie , \ Grover / \
analysis of : I
lexical verb —zm touch/(-e / \ dO -es / \
Sfrom inflectional A% Sp \'%
morphology / \ / \}P
Ve DP", Ve

analyzed “bare verb in first clause
(and complement ) used to reconstruct elided VP
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How can this complex response be explained? The child appears to have
displayed exactly the LF operation described in the hypothesis. In the first clause,
the child has deconstructed the IP, and in the second clause, reconstructed the IP
with “does” in I° using the bare verb discovered in the first IP, as formalized in
(19b).

An important question to ask is whether responses to elided stimulus
sentences such as (19), in which there were overt VPs in both clauses, constitute
conversions to expanded phrase structure. It may seem paradoxical to analyze a
response with two overt VPs as an elided structure. Notwithstanding, the separation
of inflectional morphology from the verb in the second clause as in (19) indicates
that the IP structure within was still that of an elided clause, with “does” in I°
dominating a bare verb. Hence it is reasonable to interpret such responses as
maintenance of the elided structure with the reconstructed second clause VP made
overt!4.

Two responses by JS (3;0) reinforce the conclusion that responses to elided
stimulus sentences in which there is an overt VP in the second clause were not
necessarily attributed expanded phrase structure. Even though both clauses contain
full VPs, the underlying structure of (20b) may have been different from that of
(20a). In (20a), the child’s treatment of verbal inflection in each clause is identical,
as indicated by the expanded stimulus sentence. By contrast, in (20b), the child’s
use of a bare verb in the second clause indicates that although “does” is not overt,
this auxiliary must have been part of her processing and representation of the
stimulus sentence and her response. Indeed, this assumption is natural as here she
was given an elided sentence using auxiliary “does” to imitate. We take the fact that
she has used inflected verb “touch” in the first clause but the same verb without
inflection in the second clause as evidence that the child has knowledge of the
distinctive representations of IP in each clause: the first involves lexical V-to-I
syntax, but in the second, the content of I° is given, forcing reconstruction of a bare
verb.

14 This claim has serious implications for subjects’ interpretation of pronouns in the elided

sentences. If children freely converted the elided model sentences to expanded structures, they
converted a structure in which interpretations of the pronoun are restricted (Williams, (1977)), to a
structure in which these restrictions are lifted. However if they maintained the elided phrase
structure even when they made the second VP overt, then it can be argued these responses cannot
be taken as evidence that they were unaware of the structurally imposed restrictions on pronoun
reference. In fact, there were 1.5 times as many “expansions” of elided nonpronoun stimulus
sentences as elided pronoun stimulus sentences. Moreover, 60% of VP-redundant responses with
pronoun “his” contained verbal inflection changes, whereas only 47% of VP-redundant responses
with “the”, “a”, or a null determiner contained verbal inflection changes. We believe that these
differences are significant in that they reveal that presence of pronoun and phrase structure were
factors that interacted in the children’s production. Of course, production data can never inform us
about children’s interpretations, but it is interesting that this result correlates with the
comprehension results presented in Foley et al. (this volume).
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(20)  a. Model: Barney bites a peach and Count bites a peach too.
JS (3;0): Bamney bites the peach and and Count bites the peach too
#[B. [; bites-s [y t; the peach]]] and [C. [ bite;-s vy t; the peach]]] too
b. Model: Ernie touches the ground and Grover does too.
JS (3;0): Emnie touches the ground and Gr and Bert touch the ground too
» E.[touches v,[.t; the ground]]] and,[B.[(does).,[,touch the ground]]] too

It follows from these arguments that responses such as (12a) and (14a),
where inflection is omitted in both clauses, cannot be taken as conclusive evidence
that the children sometimes lacked inflection in their production. Rather these may
be utterances where their operation over IP in both clauses, including analysis and
reconstruction, is made evident on the surface. An example is formalized in (21).

(21)  a. Model: Kermit washes his face and Oscar does too.
JJ (3;3): Osar wash him face and Tootie Monster wash him face too
plOsar[,wash,(-es) s[t; him face]]] and ,[T. M. [;(does)y,[yvwash him face]]]

too!>

Finally we consider some of the responses to expanded stimulus sentences
in which there was an inflection change in the second clause. To be sure, it would be
vacuous to claim that every expanded response in which verbal inflection has been
changed was analyzed by the child as an elided sentence. Nevertheless, given the
overwhelming preference for the elided structure, it is reasonable to assume that in
examples like (15a,b), repeated below as (22a,b), the children were “getting ready”
to elide the expanded stimulus sentences. For how else could one explain the
differential treatment of inflection with the same verb in both clauses? Why would
they have used “does” or inflection on the subject in the second clause when there
was absolutely no indication to do so in the model sentences? It appears that these
two children have pulled apart the inflectional features from the lexical verb in the
first clause, and reconstructed the second IP according to the LF representation of
the elided structure, with a bare verb in VP and inflectional features represented
separately.

15 Notice that our formalization of the first IP is identical to that of (19), and our

formalization of the second IP is identical to that of (20), to mark our analysis of the responses in
(19), (20), and(21) as comparable.
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(22)  a. Model: Bert wipes his nose and Mickey wipes his nose too.

13 (3;3): Mickey wipe him nose and Bert does wipe him nose too

LF Representation:

r[Mickey [iwipe/(-s) vp[[vt; him nose]]] and ,[Bert [,does ,[,wipe him
nose]]] too

b. Model: Big Bird drinks his milk and Grover drinks his milk too.

KS (3;11): Big Bird drink drin um um his milk and Grovers drink his
milk too

LF Representation:

p[Big Bird [ drink/(-s) v,[[vt; his milk]]] and ,[Grover [;-s \.[,drink his

milk]]] too

7. Possible alternative explanations

We considered a possible processing account above, in which the elided structure is
more difficult to process than the expanded structure, because of the need for
discovering the meaning implied by the second elided clause. However, it is also
possible to argue that it is the expanded structure which is more complex, because it
contains more words than the elided structure!®.

Since the issue of greater processing difficulty may not be resolved on
theoretical grounds, we argue against alternative processing explanations on
empirical grounds. If the elided sentences are easier to process, the greater number
of verbal inflection errors in elided sentences cannot be explained. The reason is that
a sentence that is easier to process should contain fewer errors of any sort. Why
would a child, who at least sometimes produced correctly inflected verbs, make more
inflection changes in sentences that are relatively easy than in ones that are more
difficult? On the other hand, precisely because of the finding of subjects” preference
for the elided form, it cannot be argued that they made more verbal inflection
changes on elided sentences because these were more difficult for them to process.
If the elided sentences are more difficult to process, than this preference cannot be
explained.

Note that do not argue that no processing is involved in the production of
expanded and elided sentences. Our argument is that processing of linguistic

16 While there may be more words in the expanded sentences, expanded stimulus sentences
were not consistently longer than elided stimulus sentences. In our design syllable length was
balanced across sentence types (10-12 syllables).
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information and the use of that information in linguistic production crucially
consults syntactic knowledge.

8. General significance of results

The results document the analytic quality of verbal inflection, including (some form
of) V to I raising. They signify the child’s representation of VP ellipsis as requiring
IP analysis and reconstruction. This production difference in verbal morphology
across the two sentence structures provides evidence that the child is actively
computing over the two IP projections, which must be linked in the IP
reconstruction in the elided sentence. It shows that the child has abstracted from the
surface form of the verbal complex in both clauses, and analyzed the inflection in the
IP structure in the first clause in order to accomplish the necessary reconstruction in
the second clause. The changes they made to verbal inflection in both clauses are
evidence that knowledge of LF representations of IP and how these may differ
according to presence or absence of auxiliary, must be available to the child.
Therefore in this task, children’s “errors” on verbal inflection, even their
elimination of this inflection, reflect their knowledge of abstract coordinate IP
structure and V-to-I syntax involved as computation over this. Consequently their
verbal inflection “errors” do not necessarily signal faulty grammar. Here they
signify precise knowledge of syntax.

It 1s this mapping from underlying structure (the child’s LF representation)
to surface structure (the child’s production) that develops in child language. Our
results show that the source of development cannot be children’s competence for
creating rich and complex linguistic representations. Rather, it is the mapping from
these representations to their surface manifestations, including the language-specific
properties of the target grammar, which must be learned. In this manner we have
turned the traditional way of thinking about child language on its head. Previously it
has been assumed that deviances in child language production relative to adult’s
constitute evidence of children’s inferior grammatical capacities. On the contrary,
our results motivate the idea that these deviances are evidence in favor of their
competence for constructing rich and complex (indeed, adult-like) phrase structure
representations.

The results also motivate new theoretical questions, such as calling into
question the necessity of a link between LF and PF. They also show that there must
be a link between V-I syntax and VP ellipsis. Since the interpretation of VP ellipsis
is at LF, this raises the question of at what level of representation this link is
represented.

The Elicited Imitation results make more precise the syntactic representation
which the comprehension results implied. In addition, the Elicited Imitation results
are evidence of a more intimate relation between competence and performance than
previously acknowledged, as it can be seen from the examples given above, that the
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subjects’ processing in comprehending and producing expanded and -elided
structures consults knowledge of grammar, specifically, LF representations.
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Appendix

Table A1l. Other test sentences included in design

1. expanded
no variable

a. Big Bird eats ice cream and Grover eats ice cream too.
b. Mickey eats popcorn and Donald eats popcomn too.

2. elided alienable
pronoun non-seif

a. Barney moves his penny and Ernie does too.
b. Donald touches his peach and Mickey does too.

3. elided
intransitive

a. Big Bird jumps up and down and Ernie does too.
b. Mickey runs back and forth and Donald does too.

Table A2. Verb frequencies (from Francis & Kucera 1982)

EXPANDED ELIDED SENTENCES BOTH EXPANDED
SENTENCES ONLY ONLY AND ELIDED
SENTENCES
verb total frequency verb total frequency verb total frequency
(frequency of 3rd (frequency of 3rd (frequency of 3rd
pers. sing. pres.) pers. sing. pres.) pers. sing. pres.)
drink 93 (3) scratch 22 (NA) bite 26 (2)
hit 126 (6) touch 91 (5) lick 14 (NA)
pet 4 (NA) wash 83 (NA) smell 43 (7)
rub 34 (NA)
wipe 35 (NA)
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Principles of Pronominal Interpretation in Hindi Jab Clauses:
Experimental Test of Children’s Comprehension
Shamitha Somashekar, Barbara Lust, James Gair,

Tej Bhatia, Vashini Sharma and Jyothi Khare, Cornell University

1. General Introduction

The theory of Universal Grammar (UG) proposes both a theory of the human
language faculty in general and a theory of the “Initil State”.

1. a) “In a highly idealised picture of language acquisition, UG is taken to be a
characterization of the child’s prelinguistic initial state” (Chomsky 1981, 7).

b) “.. S, is the ‘initial state’, prior to any language learning...” (Chomsky,
1975, 119).
c) “...we assume that the closer to the “Initial State” this child language is,

the less it is mediated by specific language grammar, and thus the more closely its
grammar will reflect UG.” (Lust, to appear, 3).
In this paper, we provide evidence that principles of Universal Grammar
appear more strongly the closer to the “Initial State” we measure these principles.
There has been extensive study of one module hypothesized to
characterize UG:-The Binding Theory, which regulates “relations of anaphors,
names, and variables to possible antecedents” (Chomsky 1981), and involves:

2. Principle A: An anaphor is bound in a local domain.
Principle B: A pronoun is free in a local domain.
Principle C: An r-expression is free.
where r-expressions are names, expressions or variables.

Principle C captures a crucial property of UG, namely 'Structure Dependence’.

3. Structure Dependence : “The rules of language do not consider simple linear
order but are structure-dependent,... the rules operate on expressions that are
assigned a certain structure in terms of a hierarchy of phrases of various types.”
“... the child knows without experience or instruction that the linear rule ... is not a
candidate and that the structure-dependent rule... is the only possibility. This
knowledge is part of the child’s biological endowment, part of the structure of the
language faculty. It forms part of the mental equipment with which the child faces
the world of experience.” (Chomsky, 1988, 45)

In this paper we report new cross-linguistic results from a study of this
principle in the acquisition of Hindi and we also compare these to previous results
on the acquisition of English (e.g., Lust, Eisele, and Mazuka, 1992, Eisele and
Lust, 1996). Although there has been substantial evidence for children’s early
knowledge of Principle C, based on English, there has been almost no cross-
linguistic study of this principle hypothesized to be universal.

S. Somashekar, K. Yamakoshi, M. Blume, and C. Foley (eds.)
Cornell Working Papers in Linguistics Vol 15, 65-87
© 1997 by Shamitha Somashekar et al.
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While there has been little cross-linguistic study of child language
acquisition with regard to Principle C, there has been some cross-linguistic study
of the principles of the Binding Theory in Universal Grammar, on the basis of
adult languages, including South Asian Languages', Hindi provides a particularly
interesting test of this principle because Hindi appears to have a mixed “head
direction”. We can test linearity effects by experimentally varying the direction of
adjunction of the subordinate clause (left or right adjoining). We can vary the type
of pronominal (as Hindi has both lexical as well as null pronominals) in addition
to varying the direction of pronominal coreference (whether the pronominal
follows or precedes its antecedent).

1.1 Principle C

Principle C entails that a name cannot be bound (c-commanded and co-indexed)
by a pronominal. Binding is defined in terms of c-command?, a principle of
structure-dependence, which defines when a pronominal and a name cannot be
coindexed. We exemplify Principle C in the diagrams below. In the example 3a,
by definition, the pronominal ‘she’ c-commands the name 'Meera'. Principle C
determines that the pronominal 'she' and the name Meera cannot corefer, Meera is
not the antecedent of ‘she’. The pronoun in the structure 3a must refer to an
external antecedent, presumably pragmatically derived.

3a. Shewy; came home [when Meera; became tired.]

came home [when Meera; became tired]

Tree 1. Showing c-command (coindexation of the c-commanding pronominal
and name is not possible)

The following are some publications related to the Binding Theory in Hindi:

a) Lust, B., K. Wali, J. Gair, and K. V. Subbarao (eds.) Lexical anaphors and pronouns in
some South Asian languages: A principled typology. Berlin: Mouton de Gruyter.

b) Gurtu, M. (1992) Anaphoric Relations in Hindi and English. New Delhi: Munshiram
Manoharlal Publishers Pvt. Ltd.

¢) Davison, A. (to appear). ‘Lexical Anaphora in Hindi/Urdu.’ in Lust, B., K. Wali, J. Gair,
and K. V. Subbarao (eds.) Lexical anaphors and pronouns in some South Asian
languages: A principled typology. Berlin: Mouton de Gruyter.

C-command : We assume a simple version of this concept: Node A c-commands node B if the

first branching node dominating A also dominates B, and A and B do not dominate each other.

(after Reinhart 1983,18)

2
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This constraint by Principle C is based on the structure or configuration of
the tree, not merely on the linear order; i.e., the lack of coreference is not based on
the fact that the pronoun precedes the name (i.e., a backward pronoun).

Note that backward pronouns can occur with coreferential interpretation, if
the pronoun does not command the name , even though it precedes the name, as
Tree 2 demonstrates:

3b. [When she;; came home], Meera; became,tired.

CP
/ '
A2

P
Ip
NP VP
[When she;; came home] l i 2

Meera; became tired

Tree 2. Coindexation of the preceding pronominal and name (where
the pronominal does not c-command the name)

Here a backward pronominal is coreferential in the configuration “When she came
home, Meera became tired”.

Though both these sentences have backward pronominals, Principle C
blocks coreference in 3a while allowing it in 3b.

2. Cross Linguistic Studies, with Reference to Hindi

Initial cross linguistic research has produced debate on the existence of and the
nature of the Binding theory principles.

In particular, it has produced debate on the existence and nature of
Principle C. For example, it has been argued that Principle C may not hold the
same way in all languages. Lasnik, (e.g., Lasnik, 1989, on Thai), theorizes that
there may be two forms of Principle C, only one of which is universal. The first
type is the Pronominal-NP type (type i),which he claims is universal, and the
second is the NP-NP type (type ii).

4. Principle C  a) Type i. (Pronominal-NP)  He thinks that John is tired
b) Type ii. (NP-NP) John thinks that John is tired

Note that the examples in 4a (type i) are the kind of sentences that we
looked at in the tree in 2a.

In Hindi too, it has been questioned whether Principle C holds for the NP-
NP type (type ii). In fact, there has been only an initial investigation into this
Principle in Hindi. Gurtu and Davison argue in accord with Lasnik, that Principle C
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can account for Type i of Principle C (Pronominal-NP) in Hindi, but does not hold
for Type ii.

5. Principle C in Hindi

a. (Pronominal-NP):
*us-ne  jOn ko dekhaa ( from Gurtu 1992, page 81)
he-erg John to saw
“He saw John”

“...Principle C can account for pronominal non-coreference in Hindi.” (Gurtu
1992, p. 82). Davison (to appear) also cites Gurtu and agrees with this conclusion.

b. (NP-NP):
raani-ne  kahaa ki raani-ne  merii ko dekhaa
Rani-erg said that Rani-erg Mary to saw
“Rani said that Rani saw Mary.” ( from Gurtu 1992, page 79)

“..it is primarily pragmatic considerations that decide when and in what
circumstances two full NPs will be assigned the same reference ...” “Hindi does
not observe Principle C in this respect; that is, in Hindi two full NPs can be
anaphorically related” (Gurtu, 1992 page 79)

This issue, however, is still being debated; i.e., whether c-command and
structure dependence hold at all in coreference or whether simple linear
precedence is all that matters. For example, Mohanan (1981) has proposed the
precedence principle, detailed in 6. This has been argued against by Gurtu (1992).

6. Precedence Principle

a) Mohanan (1981): “The principles governing pronominal noncoreference in
languages like English and languages like Malayalam is obvious: the
parametric choice is between c:command and precedence as the relevant
principles:..In terms of the referential theory of pronouns, however, pronominal
noncoreference in these two types of languages would be totally unrelated.
...The explanation that I am suggesting is the following: Assume that principle
51, namely that pronouns cannot precede their antecedents, is the unmarked
universal principle governing pronominal antecedentship. One might say this
has its roots in the discourse principle of precedence (“antecedents of pronouns
must be available in the discourse when a pronoun is used”) which has become
crystallized into a syntactic principle.”

b) Gurtu (1992): “Hindi facts...argue that a precedence principle does not seem to
be the unmarked principle underlying pronominal non-coreference.” (page 83)
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In this paper we will test these two independent factors, namely,
precedence principle and structure dependence.

2.1 Pragmatics and Principle C

Principle C is known to be particularly sensitive to pragmatics, sometimes
allowing pragmatics to override it. The example below demonstrates this
phenomenon in English.

7. Speaker 1: “Nobody is happy when John sings”
Speaker 2: “But HE is happy [when John sings].”

We expect this phenomenon to be an issue in South Asian Languages.
Much literature in Hindi too has implicated the role of pragmatics as being
particularly influential in the interpretation of the language.

2.2 Nulls vs. Lexical Pronouns

There is also debate on whether languages with null pronominals would behave in
the same way with regard to Principle C. Montalbetti proposes that null and
lexical pronominals are fundamentally equivalent in grammar.

8. The Null Hypothesis (Montalbetti, 1984): In a classical theory of Universal
Grammar (UG), the null hypothesis concerning empty categories is that: “the
distribution, type, and content of [e]NP must be fully determined by conditions

and principles that apply to the category NP, without discrimination as to whether
it is lexical or not” (Bouchard 1984:11; after Chomsky 1981)

But this hypothesis has not yet been tested for Principle C in Hindi (or
many other languages).

The following examples demonstrate that the null pronominal as subject in
Hindi is just as acceptable as the lexical pronoun vo.

8a. Bandar  baithta hai, jab  8/vo rumal uthata hai
monkey  sits down, when 0/he handkerchief picks up.
“The monkey sits down when 6/ he picks up the handkerchief.”

8b. Jab  gadha baithta hai, 6/vo  chaklet  khata hai.
when donkey  sits down, 8/he  candy eats.

“When the donkey sits down, 8/he eats candy”
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3. Principle C in Acquisition

If UG is a model of the ‘Initial State®, then we can test first language acquisition
for evidence on the nature and existence of Principle C.

There has been a comprehensive review of Principle C in studies of first
language acquisition (Lust, B., Eisele, J., and Mazuka, R., 1992). In this review, it
has been argued that Principle C exists in the initial state (cf. footnote on Initial
State). The studies reviewed here are mainly English, and to a small degree,
Japanese.

9. “These studies provide converging evidence that children acquiring English
respect Principle C of the Binding Theory - specifically a form of Principle C
in which an r-expression is pronoun free. Principle C is respected
continuously across overt syntax development (from 3 to 7 years). Although
knowledge of Principle C interacts significantly with both directionality and
pragmatic context, it is independent of these... early knowledge of Principle C
may prove to be universal.” (Lust, B., Eisele, J., and Mazuka, R., 1992)

However the existence of Principle C has also been debated in acquisition.
As in crosslinguistic literature, in acquisition, there have been proposals like the
one below, that children may abide by linear precedence alone.

10. Forward Directionality Constraint: Children have a universal preference for
Jorward patterns of anaphora. (O’Grady, Suzukei-Wei and Cho, 1986).

If a principle like 10 were correct, children would be predicted not to be
‘structure-dependent’, but to follow linear precedence alone in the interpretation
of pronouns coreferentially.

In addition, if children do not abide by Principle C, they might also be
predicted to be at first highly dependent on pragmatics for pronoun interpretation,
reference and coreference.

4. The Present Study

We have designed and conducted a study to test these issues in the acquisition of
Hindi as a first language.

In this study, we experimentally tested Indian children’s comprehension of
various forms of pronominals in Hindi complex sentences involving jab clause
adjuncts. Jab clauses are adverbial ‘when’ clauses which can occur either to the
left or right of the main clause as in Table 1, making it possible to test Branching
Direction as a variable.

We will present here only a few critical results dealing with the debates
outlined earlier. More complete results appear in publications of a preliminary

> The term “Initial State” is used here as an abstraction implying a prelinguistic state before any

language learning. In this paper, we approximate this concept to mean as early as we can test the
children.
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study with the same children, which had been conducted to test their production,
using an imitation task*
4.1 Design

The design of the set of experimental sentences was developed by Lust (1983) as
part of a series of cross-linguistic studies. The sentences are designed to vary
along the following independent factors:

a) Pronominal Type (Null or Lexically overt Pronominal),

b) Pronominal Direction (Forward or Backward Direction of Pronominal in
relation to its antecedent),

c) Branching Direction of the sentences (Right Branching or Left Branching, i.e.
whether the jab clause is adjoined to the right or the left of the main clause).
Table 1 on the following page shows the entire set of experimental
sentences, varying by these three factors. Here, we are particularly interested in
sentences 5, 6, and 13, 14, which violate Principle C if they are coreferential.
For example, in sentence 13 on the table, coreference violates Principle C.
If sentence 13 in Table 1 is given a structure like Tree 3, then an interpretation of
coreference between pronoun and name should be blocked by Principle C.

11.vo~y girtahai, [jab cuha; kela uthata hai.]
He  falls down [when rat banana  picks up]

‘He falls down when the rat picks up the banana.’

o
}P INFL
A /\

girta hai

[ jab cuha; kela uthata hai ]

Tree 3. Schematic Representation of the C-Commanding Relationship
Between Antecedent and R-Expression for Example 11.

*  The following are publications on the parallel imitation task

Lust, B, Bhatia, T., Gair J., Sharma, V., and Khare, J. (1988). ‘A Parameter setting Paradox:
Children’s Acquisition of Hindi Anaphora’ in Cornell University Working Papers in
Linguistics. Vol 8.

Lust, B., Bhatia, T., Gair J., Sharma, V., and Khare, J. (1995). ‘Children’s Acquisition of Hindi
Anaphora: A Parameter setting Paradox’. In Vijay Ghambir (ed.), The Teaching and
Acquisition of South Asian Languages. Penn Press. 172-189.
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On the other hand, if the sentence 15 on the table, which also involves a
backward pronoun, is given a structure like Tree 4, then, like English, coreference
should be possible.

12. [jab  voiy; phisalta hai], gadha; rumal hilata hai.
[when he slides down], domkey handkerchief shakes
‘When he slides down the donkey shakes the handkerchief.’

IP

e
//l /\\}P

[jab voy; phisalta hai] | /\

gadha; rumal hilata hai

Tree 4. Schematic Representation of the C-Commanding Relationship
Between Antecedent and R-Expression for Example 12.

4.2 Method

This study used an act-out task, which tests the comprehension of the children.
The child was presented with 3 dolls and several props and asked to act out the
meaning of each sentence read out to them. When the child manipulated the dolls
and props to act out the sentences, transcribers noted down the child’s actions.

&,

O 77
S J' I\
o = —

= I

Figure 5. Schematic representation of the task

4.3 Pragmatic Lead (PL)

There were two conditions in the study dealing with Pragmatic Lead. These two
conditions were varied between subjects.

In the condition with Pragmatic Lead (+PL) the child was first told that
this would be a little story about x (the doll named in the sentence).

For example, the experimenter first before the experimental sentence
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13. ‘Jab bandar patthar phekta hai, vo uchalta hai’ (sentence 11 in Tablel)
“When the monkey throws the stone he jumps up”

with : “ This is a little story about_a monkey. Now listen carefully and show me
the story.” Then the experimenter administers the sentence.

In the condition without Pragmatic Lead (-PL), the children were simply
administered the sentences without this preliminary introduction. By adding this
condition, we could test to what degree Pragmatic Lead determined coreference
judgment, possibly overriding structure.

4.4 Coding And Analysis

The data was systematically scored using established Scoring Criteria and then
analyzed statistically in the Comell Language Acquisition Laboratory using
Systat.

With regard to scoring a response as a coreferential one, if a child caused
the doll named in the experimental sentence to act out the actions of both the
clauses, it would mean that the child interpreted the doll named in the sentence to
be the referent of the pronoun as well. This would constitute a coreference
judgment and only such responses were scored as coreferential.
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