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Preface

The chapters of this volume are concerned with advancing our understand-
ing of the widespread phenomenon of anaphora. Broadly construed, the term
anaphora is used to cover myriad disparate cases of a linguistic expression
receiving part, or all, of its semantic interpretation via a dependency upon
an antecedent, rather than from its internal lexical content. Virtually all
students of linguistics are familiar with the classic typology of expressions
within Chomsky’s foundational binding theory: necessarily dependent anaphor
proforms; optionally dependent pronominal proforms; and (under specific
structural circumstances) necessarily non-dependent R-expressions. Each of
the current chapters expands upon this foundation, presenting new phe-
nomena and novel theoretical proposals. In the spirit of the “Explaining
Linguistics” series, each chapter has been written with a focus on clarity and
accessibility to scholars in linguistics, psychology of language, and the related
cognitive sciences.

In chapter 1, Andrew Barss presents a model of the syntax–semantics
mapping under which the interface level LF has a different status than in the
classical approach, on which LF is a single representation at the end of the
syntactic derivation forming the sole input to rules of semantic interpretation.
Using crossover and reconstruction effects as a wedge, Barss argues that a
number of phenomena, including referential and bound variable anaphora,
head scope, and adverbial modification, all follow a pattern of “Earliness”
of interpretation. The grammatical model presented, on which semantic
relations are determined throughout the syntactic derivation, resolves a number
of seeming paradoxes in the ways in which syntactic configurations influence
these semantic relations.

In chapter 2, Ayumi Ueyama explores the interplay between anaphora and
scrambling (variation in the linear order of constituents) in Japanese. Her
discussion focuses primary attention on the scrambling of complements to the



left of the subject. She argues that such scrambling divides into two distinct
types. When the surface position of the scrambled constituent has A-type
properties (with respect to binding, crossover, and Case), such configurations
must be base-generated. In the second type, the scrambled constituent is moved
from an underlying complement position. This typology of scrambling rela-
tions is defended on the basis of an extremely careful and detailed exploration
of the ways in which referential dependencies, bound variable dependencies,
and reconstruction effects diverge.

In chapter 3, Janet L. Nicol and David A. Swinney present a model of
the psycholinguistic processing of anaphoric relations, focusing on syntactic
analysis and semantic interpretation in the course of language comprehen-
sion. They begin by delineating the logical differences between a linguistic and
a psycholinguistic theory of proform–antecedent relations. The latter is sub-
ject to aspects of the presentation of the sentence and the timecourse of access
to syntactic, conceptual, and pragmatic information. They show that a full
real-time processing theory of anaphora must take into account a number
of stages of ambiguity resolution and information processing which a static
linguistic theory need not be responsive to. They then overview several
commonly used methodologies, and show that the processing of anaphora in
auditory contexts is very different from that in written contexts. They explore
the multiple stages of anaphora resolution, and show that there is immediate
development of the set of structurally licensed antecedents for the proform,
and subsequent refinement of this set (down to the single best candidate)
utilizing semantic, conceptual, and pragmatic information. Their overall theory
explicitly delineates how grammatical, psychological, and conceptual systems
are recruited by the language processor in the course of anaphora resolution.

In chapter 4, Dana McDaniel explores another major psychological aspect
of anaphora, focusing on the acquisition of coreference and control relations
in young children. She discusses two mysterious non-adult aspects of child
comprehension and use of pronouns and PRO. The first is the “Principle B
lag,” in which children seem to permit locally bound pronouns (the major
configuration blocked by Condition B). She critically overviews past analyses
of this phenomenon, and defends an account on which the lag is chiefly due to
the exceptional behavior of focal-stressed pronouns. The second is a system-
atically non-adult Control rule manifested in Control adjuncts. The overall
theme of the chapter is that proform–antecedent dependencies require
mastery of both grammatical and pragmatic aspects of language, and the
complete understanding of acquisition must incorporate a theory of their
interaction.

In chapter 5, Mario Montalbetti reopens a classic puzzle discovered by
Quine, showing that a name can seemingly simultaneously refer to its normal
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referent and to its own linguistic form. Montalbetti shows that this problem
was known to medieval grammarians. He then goes on to develop a theory
which covers Quine’s problem as well as a number of cases of “reference
transfer,” in which a name or description is used to refer to an object prag-
matically associated with the NP’s default referent. Montalbetti also shows
that there is an intricate interaction between referential shift and bound
anaphora.

In chapter 6, Karen Zagona presents a new theory of anaphoric relations
between tenses. She reviews, and presents problems for, the notion that there
is a set of construal rules specific to the tense system. As an alternative, she
shows that some tense–tense relations are governed by Condition A of
the binding theory, and that other phenomena which are often classified as
interactions between tenses (including the infamous “sequence-of-tense” (SOT)
rule) are actually better understood as relations between Aspect and Mood
mediated by hierarchical syntactic structure.

In chapter 7, Hajime Hoji presents a detailed exploration of many anaphoric
phenomena in Japanese and English. The conceptual theme of the chapter
is the need to distinguish grammatical properties of language from those
which emerge from the interaction of language and the rest of the mind. The
empirical focus of the chapter is on surface and deep anaphora, and the
readings of proforms in those contexts. Hoji argues that the fundamental
differences in the nature of “sloppy identity” interpretations between deep
and surface anaphoric contexts motivates a view on which sloppy identity
relations can be formed language-internally (as in surface anaphora), or at a
non-linguistic conceptual level (deep anaphora).

In chapter 8, D. Terence Langendoen and Joël Magloire develop a detailed
account of the fine-grained interpretations of reflexives and reciprocals
in plural contexts. They argue that a proper theory of these readings must
involve a theory of plural antecedents, a theory of plurality of predicates, and
a theory of morphological form (for example, whether the reflexive or recip-
rocal is morphologically separate from the predicate or incorporated into it).
Their careful discussion expands our understanding of what is involved in
coreference relations, even in quite simple sentences, and the connection be-
tween the anaphoric system and the lexicon.

Andrew Barss
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TIMING PUZZLES IN ANAPHORA AND INTERPRETATION 1

1

Timing Puzzles in Anaphora and
Interpretation

Andrew Barss

1 Introduction

This chapter has two main goals. First, I will present a model of the syntax–
semantics mapping which differs from the standard models in derivational
syntax by building the logico-semantic representation for a sentence
incrementally, in parallel with the syntactic derivation. On this view, there
is no designated level of representation Logical Form (LF). Rather, LF is a
derivative concept, simply referring to the endpoint of the dual syntactic and
semantic derivations. The second goal of the chapter is to anchor a theory
of anaphoric reconstruction effects within this model, and to characterize
reconstruction as a particular instance of the formation of syntactically
constrained semantic relations in the middle of an ongoing derivation.

Development of this particular approach to the determination of anaphoric
relations is critically tied to a strong interpretation of the notion “time point
in a derivation,” specifically with respect to the Earliness Principle (Pesetsky
1989, Diesing 1992). The core idea to be explored is that anaphoric depend-
encies (and other syntactically constrained semantic relations) must be formed
as early as possible in a derivation. Data examined will include some of the
well-known reconstruction effects with anaphors and R-expressions, as well
as other anaphoric relations including weak crossover effects with bound
pronominals, and the interaction of these effects with ellipsis and the A/A′-
movement distinction. This analysis of anaphoric relations will then be set in
a broader context in sections 3 and 4, in which I discuss several puzzles in the
syntax–semantics mapping which do not receive an easy account within the
standard model. I will argue that these puzzles may be resolved under a model
in which Earliness applies to all semantic relations, and semantic interpretations
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are built up in parallel with syntactic operations. The general discussion will
also examine closely what is formally entailed by the informal notion “as soon
as possible.” Section 5 concludes the discussion, with consideration of the
interplay of morphological licensing and semantic Earliness.

2 The Parallel Model Sketched

The issue of how the syntax–semantics mapping is achieved is one that has
been central to generative grammar since its inception. Within movement-
based models, a key controversy has been which level of syntactic representa-
tion feeds the computation of semantics.1 Several distinct answers have been
given. In the Standard Theory, semantics was computed off D-structure, and
so movement transformations were necessarily meaning-preserving. In REST
and P&P, a certain division of semantic labor between syntactic levels
was achieved by adopting two leading ideas: first, that LF was the sole
structural input to the semantic component, and second, that LF retained
certain properties of D-structure (and S-structure) forced by the interplay
of the θ-criterion, the projection principle, and trace theory. Essentially, argu-
ment–structure relations were established at D-structure, and remained unaf-
fected by subsequent movement operations. Scope relations between
quantifiers, negation, and the like were determined by movement (overt or
covert) operations, and formally instantiated at LF by relative c-command.

Within the Minimalist Program, the level D-structure has been dispensed
with, in favor of a derivational syntax that incrementally builds syntactic
structure. All lexical insertion is limited to the overt (pre-SPELLOUT) seg-
ment of the derivation, and so we may view the overt syntax as incrementally
building up argument–structure relations, as new predicates and arguments
are added. To take a simple example, consider the sentence in (1), with its
derivation in (3):

(1) John saw Mary kiss Fred.
(2) Numeration = {John, Mary, Fred, kiss, saw, I0

+Past, I
0

def}
(3) a. [kiss Fred]

b. [I0
def [kiss Fred]]

1 I use the singular term “level” here deliberately, since almost all work in derivational grammar
has supposed that only a single level of syntactic structure is directly visible to the rules of
semantic interpretation – LF in the GB and MP models, D-structure in the Standard Theory
model.
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c. [Mary [I0
def kiss Fred]]

d. [saw [Mary [I0
def kiss Fred]]]

e. [I0
+Past [saw [Mary [I0

def kiss Fred]]]]
f. [John [I0

+Past [saw [Mary [I0
def kiss Fred]]]]]

Since there is no single “all at once” establishment of argument relations in
this model, one might suppose two approaches to the point(s) in the deriva-
tion at which argument–structure relations are determined:

(4) Predicate–argument relations are established in toto immediately after
LF.

(5) Each predicate–argument relation is determined as the argument is
Merged.

(4) has been the standard model since the groundbreaking work of Chomsky
(1977, 1981), May (1977, 1985), and Higginbotham (1980, 1983a). However,
every formal implementation of (4) presumes that the actual logico-semantic
representation for a given LF representation is built up incrementally, by the
successive application of rules of interpretation working within local subparts
of the tree. Compositional semantic systems exist which can work from the
top of a tree down, or the bottom of a tree up, but any formal interpretation
system must compute a sentence’s meaning in a sequence of steps, each
contributing an additional piece of semantic structure to what was previously
computed. In other words, even if we suppose (with the standard view) that
there is but one point at which the entire syntactic structure is handed off to
the semantic component, there will be a derivation within the semantic system
itself. Assuming a derivational syntax, then, we can take as a bedrock prin-
ciple that there is a syntactic derivation and a semantic derivation, and
(via the compositionality thesis) that the two are intimately tied. The syntactic
derivation builds a layered phrase marker in a series of local-structure-
affecting steps, and the semantic derivation computes the contribution to
meaning of each of these local subregions of the phrase marker.

As an alternative to the standard model, I wish to explore some of the
ramifications (and, I will argue, advantages) of a generalized version of (5).
The remainder of this section will sketch the basics, and the subsequent
sections will fine tune it. I shall refer to the general model as the “parallel
semantics model.” On this view, the syntactic derivation in (3) is accompanied
by a parallel computation of semantic relations, given in (6). Each row in the
table reflects a step in the parallel derivation, with the syntactic structure in
the left column, semantic structure on the right. Boldface shows new material
added. Labeling is kept at a minimum for clarity:
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(6) Overt derivation for (1), on parallel-semantics model:2

Num = {John, Mary, Fred, kiss, saw, I0
+Past, I

0
def}

Syntactic operation

[kiss Fred]
[I0

def [kiss Fred]]
[Mary [I0

def kiss Fred]]]
[saw [Mary [I0

def kiss Fred]]]]

[I0
+++++Past [saw [Mary [I0

def kiss Fred]]]]]

[John [I0
+Past [saw [Mary [I0

def kiss
Fred]]]]]]

Following the analysis of perceptual reports developed by Higginbotham (1983b),
the one remaining step to map the last line in (6) onto a complete semantic
representation is to scope-assign the embedded event description, as in (7):

(7)

Input

[John [I0
+Past [saw [Mary

[I0
def kiss Fred]]]]]

Covert syntactic operation

[Mary [I0
def kiss Fred]]1

[John [I0
+Past [saw e1]]]

Semantic relation established

theme(Fred, e)
∃∃∃∃∃e theme(Fred, e)
∃e theme(Fred, e) & Agent(Mary, e)
Percept ([∃e theme(Fred, e) &
Agent(Mary, e)], e′′′′′)
(∃∃∃∃∃e′′′′′, e′′′′′<u) Percept ([∃e theme(Fred, e)
& Agent(Mary, e)], e′)
(∃e′, e′<u) Percept ([∃e theme(Fred, e)
& Agent(Mary, e)], e′) &
Experiencer(John, e′′′′′)

2 Some comments on notation and theoretical assumptions: I am assuming here the event
semantics developed by Davidson (1967), Higginbotham (1983a, 1983b, 1985), Kratzer (1996),
and Parsons (1990). Each event-type verb introduces, as one of its arguments, a variable over
events, which is typically existentially bound by a functional head in the VP-external inflectional
complex (here represented as I0, since the particular details of the inflectional complex do not
concern us here). I am assuming here a bare-bones theory of tense, on which semantic tense
orders the event time with respect to utterance time u. See Zagona (this volume) and Stowell
(1998a, 1998b) for more sophisticated theories of tense relations.

(∃e′, e′<u) Percept ([∃e theme(Fred, e) &
Agent(Mary, e)], e′) & Experiencer(John, e′′′′′)

Semantic relation established

(∃∃∃∃∃e: theme(Fred, e) & Agent(Mary, e)) (∃e′<u)
Percept (e, e′) & Experiencer(John, e′)
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Such a model differs from the single-input models which occur in the existing
literature. There is no one syntactic structure which feeds the computation of
semantic relations. Rather, as the syntactic structure is incrementally enlarged,
the semantic representation is successively amended, adding new material to
the previously computed material, via rules which effectively interpret the
newly added syntactic material (a Merged argument is assigned a thematic
role, a Merged I0 binds its event variable and orders it with respect to utter-
ance time, etc.). The default is that all of the previously computed semantic
information is carried over to the next stage, just as the syntactic default in
Minimalist syntax is to completely carry over the previously computed phrase
marker in its entirety to subsequent stages (Chomsky’s 1992, 1995a Extension
Condition).

What advantages does this model have over the standard conceptions
of the syntax-to-semantics mapping? Conceptually, it accords a degree of
symmetry to the syntax and the semantics, but are there empirical arguments
in its favor? In the rest of this chapter I will explore a series of case studies
which support the incremental-semantics model, which will also serve as
opportunities to more fully specify the operations of and constraints on the
parallel model.

3 Anaphoric Timing Puzzles

Within the Minimalist framework, all binding relations apply at LF (Chomsky
1995a, 1995b). However, there are a number of paradigms which seemingly
conflict with this proposal.

Higginbotham (1988) observes a grammaticality distinction in the follow-
ing pair (on the bound-variable construal of the pronoun), which he analyzes
as a weak crossover (WCO) effect:

(8) [Which musician]1 [t1 played [which piece that you asked him1 to play]]?
(9) ?* [Which piece that you asked him1 to play]2 did [which musician]1

play t2?

The puzzle emerges when we realize that at LF, they have equivalent structures
(linear order of the two operators aside):

Each thematic role is a two-place relation between an argument and the event, with e.g.
Agent(Mary, e) to be read as “Mary is the Agent of event e.” Finally, I assume (following
Higginbotham 1983a) that bare perception-verb complements denote a specific event descrip-
tion, and are transported covertly to a scope position via QR (see (7)).
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(10) [which piece that you asked him to play]2 [which musician]1 [t1 play
t2] ?

The exact nature of the WCO effect is controversial and has been given
several different formal treatments, but I assume the principle in (11), adapted
from Higginbotham (1983a) and Barss (1995):

(11) Weak Crossover Principle: If a pronoun is to be coindexed with a
wh-operator, then it (the pronoun) must be c-commanded by a trace
dependent on the operator.

(11) is violated in the standard WCO example (13):

(12) [Which man1 [t1 kissed [his1 wife]]]?
“[for which x, x a man] [x kiss x’s wife]?”

(13) * [Which man1 did [ [his1 wife] kiss t1]]?
“[for which x, x a man] [x’s wife kiss x]?”

Assuming LF wh-movement, the WCO principle is also violated in the LF
representation (10). Higginbotham’s discussion centers on this point, and
concludes that the relevant condition must apply at S-structure. The pronoun
is properly licensed in the S-structure (8), but not in (9).

In a framework lacking a formal level S-structure, some other account
obviously must be provided. It turns out, however, that Higginbotham’s
conclusion can be quite easily maintained. The abstract generalization is that
if the configuration described in (11) is met prior to LF, bound-variable
anaphora is permitted. What is central to Higginbotham’s argument is that
the licensing configuration exists in (9) and is subsequently obliterated when
the wh-phrase raises at LF. This, apparently, is sufficient to license anaphora.
As a provisional statement we may amend (11) to (14):

(14) Weak Crossover Principle: If a pronoun is to be coindexed with a
wh-operator, then it (the pronoun) must be c-commanded by a trace
dependent on the operator at some derivational stage (not necessarily
at LF).

This is reminiscent of Belletti and Rizzi’s (1988) approach to Condition A.
They analyze the amuse class of psych verbs as raising predicates, and account
for the grammaticality of (15, 16) by proposing that Condition A is an
“anywhere” condition, which has to be satisfied at some point in a derivation
but can be violated at earlier or later stages:
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(15) [Pictures of themselves] amuse the men
(16) [The men believe [pictures of themselves] to amuse me

Both (14) and Condition A are “positive” licensing conditions: if they are
satisfied, the anaphoric relation is permitted. Condition C, on the other hand,
is a negative licensing condition: if the configuration described is met, the
anaphora is disallowed. It has been known for some time that Condition C is
apparently sensitive to S-structure configurations. The original observation
by Brody (1979) is that covert wh-movement cannot bleed Condition C:

(17) Joe wonders [which book that Mary checked out of the library]2 [she
put t2 [where3]]

(18) * Joe wonders [where3 [she1 put [which book that Mary1 checked out of
the library]2 t3]]

After LF wh-movement:

(19) Joe wonders [[[which book that Mary1 checked out of the library]2 where3

[she1 put t2 t3]

Brody concludes that Condition C applies at S-structure, since, were it to
apply solely at LF, (18) would be grammatical.

This argument was revisited by Chomsky (1992, 1995a), who proposes
as an alternative that there is no covert (phrasal) wh-movement. In (18), the
wh-phrase remains in situ, with the [+wh] determiner (or just the [+wh] feature)
raising to mark the scope of the interrogative. If adopted, this proposal then
means that Brody’s paradigm is consistent with an LF-only application of
Condition C.

However, the same problem exists in constructions which are not amenable
to the “no covert movement” thesis. Consider the pairs below:

(20) Mary1 expects me to bring more chairs than her1 husband did.
(21) Mary1 expects me to bring more chairs than her1 husband does.

(22) * She1 expects me to bring more chairs than Mary1’s husband did.
(23) * She1 expects me to bring more chairs than Mary1’s husband does.

Condition C suffices to rule out (22, 23), since the pronoun c-commands
the R-expression with which it is coindexed. However, this is only true in the
overt, i.e. S-structure, representation, since the comparative AP more chairs

than . . . contains an ellipsis site. This is particularly problematic in (23), since
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the ellipsis takes wide scope, and includes the matrix verb. Following Fiengo
and May’s (1994) extensive defense of the LF-raising theory of ellipsis resolu-
tion, I assume that in both (21) and (23) the embedded AP raises into the
matrix clause, out of the matrix VP (which is then reconstructed into the
ellipsis site (boldface material indicates the reconstructed VP, following Fiengo
and May’s notation):

(24) [more chairs than her1 husband PRES expects me to bring e2 ]2 Mary1

expects me to bring e2 (= LF of (21))
(25) [more chairs than Mary1’s husband PRES expects me to bring e2 ]2 she1

expects me to bring e2 (= LF of (23))

The wide-scope raising of NP bleeds the Condition C configuration, and so
Condition C cannot apply only at LF (contra Chomsky’s 1995a argument,
reviewed above).

What I would like to suggest, as a reconciliation of these puzzles with the
Minimalist thesis that S-structure is not a formal level of representation, is the
following:

(26) Earliness of anaphoric relations: Form and filter anaphoric dependencies
as early as possible in a derivation.

I assume, following Evans (1977), Higginbotham (1983a), Fiengo and May
(1994), and Barss (1995), that an anaphoric dependency is formally encoded
as an asymmetric relation between a dependent item and its antecedent.
Several notations have been employed in the literature. I here write D(A, B)
to express the dependency of an expression A upon its antecedent B.
Dependencies are formal constructs, akin to movement chains, and so one
can think of them as relations which are explicitly formed in the course of a
derivation.

We also need to specify “as soon as possible” with some care. For a simple
coreference dependency, let us suppose that the dependency can be formed
(and filtered) as soon as both NPs are merged into the same tree, i.e. when
they are both present in the same “active buffer” of the syntactic derivation.
The Condition C puzzles in (17) vs. (18), and (21) vs. (23), now follow
directly, without reference to S-structure. In both (18) and (23) Condition C is
violated at an earlier step of the derivation than LF. In pre-Minimalist terms
this led to the conclusion that Condition C applies at S-structure, but we
retain the same result with (26). In (23), the pre-SPELLOUT representation
meets the requirements for dependency formation: both the pronoun and the
R-expression have been Merged into the same phrase marker, and so the
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dependency D(she1, Mary1) is formed, and immediately filtered out as
ungrammatical by Condition C. The LF geometric relation between the
two NPs is irrelevant. Similarly, we retain the essence of Brody’s analysis of
(18). D(she1, Mary1) is formed in the overt part of the derivation, and again
immediately filtered out by Condition C.

Formally, this does not occur at exactly the immediately pre-SPELLOUT
stage of the derivation (S-structure, in GB terms). The interpretation sug-
gested for “as soon as possible” actually forces the dependency to be formed
immediately after Merger of the higher NP. So, in e.g. (23), the dependency is
formed immediately after (27) is computed by Merge:

(27) She1 expects me to bring more chairs than Mary1’s husband does.

Let us now return to the WCO puzzle that began this section. In contrast
to simple coreference between two overt NPs, bound-variable anaphora
between an operator and a pronoun requires three participating elements:
the pronoun; the operator; and a trace dependent on the operator. The licens-
ing principle (14) makes reference to all three, and to their configurational
relationship. Consequently, the dependency of the pronoun on the operator
cannot be formed until all three elements are present in the same phrase
marker. Since the trace occurs as a result of the movement of the operator, it
follows that a bound-variable anaphoric dependency cannot be formed until
the operator moves.

For example (8), the dependency D(him1, which musician1) will be formed
immediately after wh-movement of which musician, that is, at the final
overt stage (i.e. at S-structure, in pre-Minimalist terms). Following (26), this
dependency will be immediately filtered, and licensed as grammatical, by (14).
Subsequent movement of the lower wh-phrase in the LF component – which
“breaks” the licensing relation – is irrelevant, since the dependency has
already been licensed. Thus we derive the results of Higginbotham’s stipulation
that (14) applies at S-structure.

For the WCO violation (9), repeated here, the dependency cannot be formed
until the in-situ wh which man moves (this time in the covert component),
leaving trace. (I assume here that the choice of which wh-phrase is moved
overtly is essentially free; see Pesetsky 1987, Reinhart 1995, Barss 2000 for
discussion.) When it does, the representation (10) is formed:

(9) ?* [Which piece that you asked him1 to play]2 did [which musician]1

play t2?
(10) [which piece that you asked him to play]2 [which musician]1 [t1 play

t2] ?
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By (26), the dependency D(him1, which musician1) is formed immediately after
(10) is computed. This violates (14), and hence WCO arises, since t1 does not
c-command him.

The proposal in (26) derives the classical results of binding and anaphoric
licensing conditions seeming to apply uniquely to S-structure, without appeal
to this level of representation, and so is fully consistent with a major thesis of
Minimalist syntax. It is important to note that, if this line of argument is
correct, there is no one point in the grammar at which a specific anaphoric
licensing condition applies. Where in a particular derivation a dependency is
formed, and filtered, is highly variable, contingent on the sequence of Merge
operations, the exact type of dependency (coreference, bound-variable ana-
phora), and the number of elements which must be present in a phrase marker
for the dependency to exist at all.

4 Generalized Earliness

The proposal (26) is inspired by (and indeed is simply a special application of )
Pesetsky’s (1989) Earliness Principle, a general condition requiring that all
constraints on representation be satisfied as early as possible within a deriva-
tion. Pesetsky’s paper presents the principle as a preference scale of levels of
representation:3

(28) Earliness Principle: Satisfy principles as early as possible on the hier-
archy of levels: (DS >) SS > LF > LP. (Pesetsky’s (13))

The version of Earliness I discuss here is different from Pesetsky’s. It is
more Minimalist, in that it dispenses with references to levels of representa-
tion; and it is somewhat more fine-grained, in that it forces the application
of anaphoric filters at a very specific point in a derivation, rather than
dividing the derivation up into covert, overt, and language-particular blocks,
as Pesetsky’s does. Nonetheless, I believe (26), and the extensions of it I
present below, to be fully consistent with the conceptual core of Pesetsky’s
principle.

Anaphora is one case, among many, of a linguistic phenomenon which
involves the participation of syntax, morphology, and rules of semantic

3 LP is a level of representation reserved for language-particular rules, like English do-support,
which plays a prominent role in Pesetsky’s theory.
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interpretation. We can view each anaphoric principle as specifying, for a par-
ticular type of linguistic formative α (a pronoun, a trace, an anaphor, etc.),
the type of syntactic configuration required to support a particular type of
interpretation involving α and another referential element. At the beginning
of this chapter, I sketched out an incremental model of the syntax–semantics
mapping in which syntactic and semantic derivations occur in parallel,
with each step of the syntactic derivation potentially feeding its cohort in the
semantic derivation. The core example was the successive computation of
argument relations, which I suggested could plausibly be viewed as being
entered in the semantic representation immediately upon Merger of the argu-
ment with the (projection of ) the θ-marking head. What I would like to now
pursue is the natural extension of (5) and (26) in this model. The principle
would be informally stated as follows:

(29) Earliness of Semantic Interpretation (ESI): Compute the semantic inter-
pretation of elements of a phrase marker as early as possible in a derivation.

We continue to adopt the interpretation of “as early as possible” defended
in section 3, whereby all the elements mentioned in an interpretive principle
must be present in the same phrase marker before the interpretation is ef-
fected. With argument structure, this constraint is met when the argument
Merges. With anaphoric relations, as discussed above, the constraint is met
when the dependent element, the antecedent, and any other necessary particip-
ant (e.g. the trace in bound-variable construal of pronouns) are all subparts
of the same phrase marker.

In the subsections below, I would like to present a series of other cases
which substantiate this more general proposal.

4.1 Adverbial scope

Consider the following examples:

(30) John said that [yesterday Mary had left].
(31) John said yesterday that [Mary had left].
(32) # John will say that [tomorrow Mary had left].
(33) John will say tomorrow that [Mary had left].

It is an obvious fact that the temporal adverbial in (30) and (31) is interpreted
with respect to the clause in which it overtly occurs (the embedded clause in
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(30), the matrix clause in (31)). It is also an obvious fact that (32) is unaccept-
able, and certainly cannot mean what (33) does.

But if semantic interpretation is computed directly off LF representations,
as the classic theory states, a problem arises. Suppose, in each case, the adver-
bial moves covertly, so that (30–2) become the LFs (30′–32′):

(30′) John said yesterday that [Mary had left].
(31′) John said that [yesterday Mary had left].
(32′) John will say tomorrow that [Mary had left].

(I assume, with Lasnik and Saito 1984, 1992, that movement may occur with-
out leaving trace, so long as the output representation is interpretable.) If this
movement occurred, and if it is the resulting LFs which are semantically
interpreted, then (30) and (31) should be ambiguous, and synonymous, and
(32) should be fully acceptable. Clearly, either such movement has to be
blocked (in the syntax), or the classical theory of LF and interpretation has to
be modified.

Let me note first that the ESI readily accounts for these cases. Several
theories of adverbial interpretation exist (for discussion, see Chierchia and
McConnell-Ginet 2000, Kratzer 1996, Larson 1988, and Larson and Segal
1995), some viewing a temporal adverbial as an argument of V, some as a
modifier (of VP or a temporal projection). Regardless of which option we
choose, the crucial ingredients necessary for the adverbial to be interpreted
are the adverbial itself and the head or projection it modifies or is an
argument of. And, following the arguments of section 3, the two must be
Merged into the same phrase marker prior to the computation of the adver-
bial’s contribution to meaning. All of these preconditions are met in (30, 31,
32). As a result, the covert movement which on hypothesis gives rise to
the LFs (30′–32′) is semantically vacuous. The adverb might move, but its
meaning is already computed.

One might object that there is already a perfectly good syntactic reason
why the mapping from (30–2) to (30′–32′) is invalid, namely that the move-
ment is unnecessary, hence blocked by Economy (that is, the derivation which
does nothing to (30) is shorter, and hence more Economical, than the one
which maps (30) onto (30′)). However, recent work on Economy principles
has seen a need to limit the syntactic Economy conditions to regulating choices
among semantically equivalent derivations (see particularly Fox 1995). Since
the derivations under discussion shift interpretation, they should be permitted
under Economy. I thus conclude that the paradigm above, a problem for the
classical model of the syntax–semantics mapping, supports the alternative
parallel model.
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4.2 Bittner’s puzzle

In her 1992 “movement and scope,” Maria Bittner observes that overt head
raising has a null semantic effect, in contrast to phrasal movement, which
does have an effect semantically. Bittner illustrates this with the relative scope
of negation and modals:

(34) fordi [Jakob ikke kan komme]
because J. not can come

(35) [CP Jakob1 [C kan2] [IP t1 ikke [t2 komme]]]
Jakob can not come

available: not [possible [J. comes]]
unavailable: possible [not [J. comes]]

In both examples (independent of the presence or absence of verb raising to
C0), negation obligatorily takes wide scope over the modal.

Although the modal kan in (35) has raised to COMP, out of the c-
command domain of negation, it continues to obligatorily take scope within
negation (as in the non-movement example (34)). So, raising a scopal verb over
another scope-bearing item does not “reverse” the scope of the two items.

Bittner’s theoretical characterization is to propose that, at LF, the raised
head (kan in (35)) must lower back into its pre-movement position, thus
effectively undoing movement before semantic interpretation. The explana-
tion I offer here is essentially the converse of Bittner’s: the relative scope of
the heads is computed as soon as they are co-Merged into the phrase marker,
and hence subsequent movement (overt here) is semantically vacuous, since it
follows interpretation.

A paradigm rather similar to Bittner’s can be constructed in English, given
certain assumptions about the saturation of the event position carried by the
verb. The discussion in 4.3 is partially based on Barss and Basilico (1994).

4.3 Generalization of Bittner’s paradigm: English verb raising,
negation scope, and events

Consider the meaning of (36):

(36) John has not left

Crucial to the interpretation of (36) is wide scope of the negation over the
event and the perfective aspectual auxiliary, so that (36) is true iff it is not the
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case that there is a completed event of leaving by John (within the contextu-
ally salient period of time).

I assume, following Belletti (1990), and many others, that the phrase struc-
ture of (36) is such that NegP dominates TP, which dominates the auxiliary
verb’s projections, which dominate the thematic VP. Thus I assume that the
derivation of (36) is essentially as in (37):

(37) a. [John left]
b. [VP has [VP John left]]
c. [T0

pres. [VP has [VP John left]]]
d. [has1 +T0

pres. [VP t1 [VP John left]]]
e. [NegP not [has1 +T0

pres. [VP t1 [VP John left]]]]
f. [AGR [NegP not [has1 +T0

pres. [VP t1 [VP John left]]]]]
g. [[has1 +T0

pres]2+AGR [NegP not [t2 [VP t1 [VP John left]]]]]
h. [John3 [[has1 +T0

pres]2+AGR [NegP not [t2 [VP t1 [VP t3 left]]]]]]

Steps (a), (b), (c), (e), and (f ) reflect successive Merge of the verb and its
argument, the auxiliary, Tense, negation, and AGR. Steps (d) and (g) reflect
cyclic verb raising to T and AGR, and (h) reflects subject raising to the
highest functional-head SPEC position.

By the ESI hypothesis, each of the Merge steps (a–c) and (e) should result
in immediate attempted interpretation of the material Merged. (I assume AGR
to be semantically vacuous, hence step (f ) results in no additional semantic
computation.) If the material Merged on these steps can be fully interpreted
when Merged, then the Move steps (d), (g), and (h) should be semantically
vacuous.

I further assume, following Davidson (1967), Higginbotham (1983a, 1983b),
and Parsons (1990), that event-class verbs carry an argument position
for events, that in tensed clauses this e-position is discharged by existential
quantification, and that it is Tense which serves as the existential quantifier.
I further suppose, following Parsons, that the contribution of perfective have

is essentially to assert that the resultant state (Parson’s R-state) of the event
holds (in whatever time frame corresponds to the verb’s tense morphology,
e.g. Present in the examples discussed here). Thus (38) comes out as (39):

(38) John has left
(39) (∃e) [leaving(e) & Agent(John, e) & hold(e’s R-state, now)]

The final conjunct in (39) is provided by the auxiliary have in Present tense.
We obviously want the interpretation of (36) to be the logical negation of

(39), given as (40):
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(40) ¬ (∃e) [leaving(e) & Agent(John, e) & hold(e’s R-state, now)]

Computing this interpretation in parallel with the syntactic derivation in (37)
is unproblematic, since the ordering of semantic material in (40) closely mir-
rors the Merged order of elements in (37). Here is the parallel derivation, with
boldface indicating new syntactic or semantic material:

(41)

Num = {John, left, T0
PRES, not, has}

Syntactic derivation

[John left]
[VP has [VP John left]]

[T0
pres [VP has [VP John left]]]

[has1 +++++T0
pres [VP t1 [VP John left]]]

[NegP not [has1 +
T0

pres [VP t1 [VP John left]]]]
[AGR [NegP not [has1 +
T0

pres [VP t1 [VP John left]]]]]
[[has1 +T0

pres]2+AGR
[NegP not [t2 [VP t1 [VP John left]]]]]
[John3 [[has1 +T0

pres]2+AGR
[NegP not [t2 [VP t1 [VP t3 left]]]]]]

On the parallel model, two things of importance occur. First, lexical
material and syntactic structure is interpreted incrementally, and as soon as
possible, in the unmarked case upon Merge. Second, movement of heads, and
A-movement of the subject, force no change in the semantic representation.
As a result, we derive exactly the correct interpretation. Negation, the last
(highest) non-vacuous head Merged, is interpreted with logical scope over the
event quantifier and the verbs’ argument structure.

Now consider what happens on the classical model, in which the final
syntactic cell in (41) – the LF of the sentence – is semantically interpreted, and
the previous syntactic derivational stages are invisible to the semantic inter-
pretation system. Notice that overt head movement of T0 and perfective have

Logico-semantic derivation

[leaving(e) & Agent(John, e)]
[leaving(e) & Agent(John, e) & hold(e’s
R-state, now)]
(∃∃∃∃∃e) [leaving(e) & Agent(John, e) &
hold(e’s R-state, now)]
vacuous; no change
¬¬¬¬¬ (∃e) [leaving(e) & Agent(John, e) &
hold(e’s R-state, now)]
vacuous

vacuous

vacuous
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has moved these items structurally above negation. Mutatis mutandis, we
would expect the interpretation to be that in (42):

(42) (∃e) hold(e’s R-state, now) ¬ [leaving(e) & Agent(John, e)]

(42) is true just in case there is some event whose resultant state holds now
(i.e. the event is completely done), and it is something other than a leaving by
John, for example a smoking of a cigar by Smith. This is the wrong result,
since there will always be such events, independent of whether John stayed or
left. Thus the classical theory, in its simplest form, produces the wrong result,
just as in Bittner’s original examples.

Bittner’s original account suffices to account for the English paradigm pre-
sented here: type considerations force LF lowering of a raised head. However,
set in a broader context, it would appear that both paradigms are subcases of
a more general phenomenon: lexical material, and syntactic structure, intro-
duced in the course of a syntactic derivation are semantically interpreted as
soon as they possibly can be, in the limiting case on the derivational step in
which that lexical material is Merged. Heads have a multiplicity of semantic
function. Some are logical operators (negation, modals), some introduce
thematic roles and assign them to referential or propositional argument phrases
(verbs), some function as variable-binding quantifiers (Tense), and some
introduce abstract predication of events (auxiliary have). Yet across this panoply
of head types, one property seems apparently constant: each of these heads
can be interpreted immediately upon Merge. Given the constraint encoded as
the ESI Principle, these heads thus must be interpreted upon Merge, and so
head movement is (derivatively) semantically vacuous.

There is actually at least one well-attested exception to this. On Larson’s
(1988) theory of VPs, a ditransitive verb cannot assign its highest (i.e. external)
θ-role when it is Merged. This is the result of the interaction of Larson’s
theory of VP-projections, particularly the dual assumptions that phrase struc-
ture is binary branching and that maximal projections host at most one
specifier. As a consequence, the verb give in (43) is not fully interpreted in its
Merged position. Rather, V raises into a higher V position, at which point it
can θ-mark its highest argument. Although this proposal was something of
an anomaly in the GB model, since all θ-marking occurred at D-structure in
that framework, Larson’s proposal fits naturally with the general framework
presented here:

(43) Nancy gave Mary a book
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(44) Parallel derivation:

Syntactic derivation

[V′′′′′ gave [Mary]]
[VPa [V′ gave [Mary]] [a book]]

[V′′′′′ [gave]1[VPa [V′ e1 [Mary]] [a book]]]
[VPb Nancy [V′ [gave]1[VPa [V′ e1

[Mary]] [a book]]]]
[TP T0 [VPb Nancy [V′ [gave]1[VPa

[V′ e1 [Mary]] [a book]]]]]
[AGR [TP T0 [VPb Nancy [V′ [gave]1

[VPa [V′ e1 [Mary]] [a book]]]]]]
[AgrP Nancy2 [AGR [TP T0 [VPb e2 [V′

[gave]1[VPa [V′ e1 [Mary]] [a book]]]]]]]

4.4 Deriving strict cyclicity for wh-movement

Considerable discussion has been devoted to a problem that arises in the
formal explanation of the wh-island effect. Descriptively, a wh-phrase can-
not grammatically be moved from a [+wh] clause, as in the standard exam-
ple (45):

(45) * What1 did John wonder [where2 Mary bought t1 t2]]

Chomsky (1977), in a landmark discussion, observed that there are two
derivations which must be precluded. On the first derivation, where moves to
the embedded [SPEC, CP], and on a subsequent step what moves in one fell
swoop to the matrix [SPEC, CP], as in (46):

(46)

Any formulation of Subjacency will account for the ungrammaticality
of this derivation, since what moves over too large a region in its sole
movement.

Semantic derivation

giving(e) & Goal(Mary, e)
giving(e) & Goal(Mary, e) &
Theme(a book, e)
no change
giving(e) & Goal(Mary, e) &
Theme(a book, e) & Agent(Nancy, e)
(∃∃∃∃∃e<u) giving(e) & Goal(Mary, e) &
Theme(a book, e) & Agent(Nancy, e)
no change

no change

What1 did John wonder [where2 Mary bought t1 t2]]
(a)

(b)
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The second derivation is one in which what moves to the matrix [SPEC, CP]
via the lower [SPEC, CP] (steps (a) and (b) below), and where subsequently
moves to the lower [SPEC, CP] (step (c) below):

(47)

This latter derivation does not violate Subjacency, if that principle is stated as
a constraint on movement, since no movement step in (47) crosses an island.
Chomsky (1977) proposes a separate principle, Superiority, to block this
alternative derivation. Superiority prevents movement on a lower cycle once a
higher cycle has been affected by movement. Chomsky (1992) reinterprets
Superiority as the Extension Condition, requiring that derivations only affect
material at the top of the currently active phrase marker. As a result, the
movement of where in step (c) is blocked, because it does not reposition where

at the very top of the phrase marker. Extension is a somewhat problematic
condition, as Chomsky himself notes. Its range is limited to substitution
operations (not adjunction operations), and apparently limited to the overt
component of the grammar.

The ESI Principle proposed above provides an alternative explanation
for the ill-formedness of the derivation in (47), one not requiring additional
Superiority or the Extension Condition. Observe that in this derivation, what

moves through a [+wh] SPEC, and subsequently moves to a higher one.
Wh-phrases have one type of scope position: the specifier of a [+wh] C0. Once
what is moved to the lower SPEC, CP, it is fully interpretable: it binds a
variable, and is in a proper scope position for an interrogative. Hence, by
ESI, it must be interpreted in that scope position, and is blocked from sub-
sequent movement on the matrix cycle. Whereas on Chomsky’s (1977) and
(1992) accounts, it is the final movement of where which dooms this deriva-
tion, on the account proposed here it is the second movement of what.

5 Morphological Licensing and Semantic Earliness

In this final section, I would like to tie together a timing puzzle explored in
detail by Fiengo and May (1994), and what appears to be a conflict in the
literature concerning reconstruction from A-positions. This will lead to a
conjecture, partially presaged by Fiengo and May’s theory of reconstruction,
which points to a striking interplay of SRI and morphological licensing.

What1 did John wonder [where2 Mary bought t1 t2]]
(c)

(b) (a)
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Fiengo and May observe that there is a grammaticality contrast in the
following pair, considered under coreference between the pronoun and the
R-expression:4

(48) Mary introduced him1 to everyone that John1 wanted her to
(49) * Mary introduced him1 to everyone that John1 wanted her to introduce

him1 to

Fiengo and May argue that S-structure application of Condition C fails to
distinguish the examples, since in both cases the highest occurrence of the
pronoun c-commands the name in the overt representation. In order to
properly resolve the ellipsis in (48), the embedded QP will have to raise in the
LF component to a position in the matrix clause:

(50) [everyone that John1 wanted her to introduce him1 to e2] [Mary intro-
duced him1 to e2]

Fiengo and May claim that (48) gives evidence for QR bleeding Condition
C, and for LF application of Condition C. The problem is that other ex-
amples indicate that Condition C must apparently apply at S-structure. These
include (49), if wide-scope QR is a free option, and cases like my (23), in
which Condition C must apply before QR (wide-scope QR is forced by ellipsis
in (23), hence the debate over whether wide-scope QR is a free option
is irrelevant). Thus a puzzle: why does Condition C apply before QR (i.e. at
S-structure) in cases like my (23), while it applies only after QR (i.e. only at
LF) for cases like (48)?

Fiengo and May observe a striking fact about the feed–bleed relation
occurring in examples with antecedent-contained deletion (ACD). QR (forced
to resolve ellipsis) bleeds Condition C just in case the elided material contains
an occurrence of the index involved in the anaphoric dependency. They argue
that binding theory can only apply to indices which are fully projected. Ellipsis
is a case where the lexical material is not projected until the identity condition
on ellipsis is satisfied. For cases of ACD, like the unpronounced VP in (48),
the identity condition is only satisfied after QR. Thus, the index 1 is not fully
licensed until after QR, and so, by Fiengo and May’s proposed constraint,
Condition C cannot apply until LF in examples like (48/50).

By contrast, in my (23), and in the non-ellipsis case (49), the relevant index
is fully licensed at S-structure. Hence, by their proposal, Condition C can apply

4 My (48) is Fiengo and May’s example (95a), p. 294, and my (49) is their (167).
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to the index at S-structure, and will rule out coreference in both examples.
Thus, the paradoxical feed–bleed relation between QR and Condition C in
cases of ACD is resolved. Condition C applies as soon as it can, but under the
restriction that every occurrence of the index involved in the referential de-
pendency must be fully projected for it to apply.

To slightly reinterpret their proposal in terms of the SRI I have advanced
above, let us adopt (51) as a constraint on dependency formation:

(51) An anaphoric dependency D(A, B) cannot be formed (or filtered) until
both A and B are morphologically licensed.

In my discussion below, “morphological licensing” will cover two related
properties: lexical projection and feature checking.

Chomsky (1995b) argues that reconstruction from derived A-positions is
impossible. This argument is made partially on the basis of example (52):

(52) John expected him to seem to me [t to be intelligent]

Chomsky’s argument is as follows. Suppose reconstruction (by which Chomsky
means literal LF lowering, followed by LF application of the binding con-
ditions) can occur, mapping the S-structure (52) onto the LF (53):

(53) John expected Ø to seem to me [him to be intelligent] (LF for (52), if
reconstruction applies)

At this point, the lowered pronoun him is sufficiently far below John that
Condition B should rule the sentence grammatical. But coreference is indeed
blocked in (52). For Chomsky, this must mean that reconstruction is not
allowed from A-positions, since it is axiomatic in his framework that binding
conditions only apply at LF.

The framework developed in this chapter seems to give a more adequate
account of this example. We simply note that, in the course of the derivation,
even assuming such lowering to be possible, (52) derivationally precedes (53).
Hence, the dependency D(him1, John1) must be formed at the earlier stage,
and filtered there by the binding conditions. (52) will, by ESI, be filtered out
as a Condition B violation.

However, this explanation has a flaw. In the current framework anaphoric
dependencies are formed in the course of a derivation, at the earliest possible
point at which the dependent item and its antecedent are constituents of the
same tree. Going back to the example above, (52) does not in fact represent
the earliest derivational stage at which him and John have both been Merged
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into the same phrase marker. Consider an even earlier point in the derivation,
before overt raising of the pronoun:

(54) John expected Ø to seem to me [him to be intelligent]

(54) is of course isomorphic to (53), and the same problem arises as for
LF-reconstruction theory. Somehow, dependency formation must be delayed
until after the pronoun raises.

My slight modification of Fiengo and May’s proposal, given in (51),
provides the reason for this delay. Prior to the raising of the pronoun, the
pronoun’s chain is not fully licensed, since the Case of the pronoun has yet to
be checked. It is only after raising, i.e. in (52), that the pronoun’s chain, and
hence the index borne by it, is morphologically licensed. The morphological
precondition on dependency formation, together with the ESI Principle,
conspires to force (52) to be the exact syntactic structure in which dependency
formation must occur.

This proposal has advantages over Chomsky’s. First, scope facts suggest
that lowering in the LF component from A-positions should in general be
permitted (May 1977, 1985), so the assertion that the lowering in the mapping
from (52) to (53) is impossible is somewhat dubious. Second, the literature
is replete with examples of anaphor reconstruction from derived subject posi-
tions, including Belletti and Rizzi’s (1988) classic demonstration. (See Barss
(2001) for review and discussion.) Consider, for example, the psych-verb
construction in (55), and the cyclic A-movement example (56):

(55) [each other1’s houses]2 [[impressed t2] [the architects]1 immensely]
(56) [each other1’s houses]2 [seem [t2 to have [[impressed t2] [the architects]1

immensely]]

For further detailed discussion of the A/A′ distinction and reconstruction, see
Ueyama (this volume).

6 Conclusion

In this chapter, I have proposed that the computation of semantic informa-
tion carried by a phrase marker be computed in the course of a derivation,
incrementally building up the semantics in a fashion closely tied to the inter-
nal operations of the derivational syntax. (For a more detailed and formal
development of this model, see Barss (forthcoming).) This model resolves a
series of timing puzzles in coreference and bound-variable anaphora, and
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covers related puzzles in the interpretation of negation and other head-level
operators.

This general parallelism of syntactic and semantic computation, I have
argued, is subject to two fundamental constraints. The first is Earliness of
Semantic Interpretation, forcing the semantic interpretation of material to
follow its introduction into the phrase marker as rapidly as possible. We have
shown that the effects of this principle vary considerably, depending on the
nature of the semantic relation involved. The second constraint, derived
from Fiengo and May’s work on ellipsis resolution, requires that anaphoric
dependencies be formed only after their participant chains have been fully
licensed by the morphosyntactic processes of the grammar. Fuller develop-
ment of this system, and particularly exploration of the generality of the
second constraint beyond anaphoric dependencies, awaits further research.
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2

Two Types of Scrambling
Constructions in Japanese

Ayumi Ueyama

1 Introduction

The sentences of the form in (1b) are often referred to as instances of the
Scrambling construction, in contrast to those of the “unmarked word order”
in (1a):1

(1) a. NP-NOM NP-ACC/DAT V
b. NP-ACC/DAT NP-NOM V

The Scrambling construction is one of the most extensively discussed topics in
Japanese syntax, and various kinds of analyses have been presented over the
years. It is not a straightforward task, however, to summarize the results of
the past studies, since the preceding works are based on sets of assumptions
often radically different from one another.

In order to lay out the relevant descriptive observations in an analysis-
neutral manner, I use the terms SO-type [Subject–Object word order] con-
struction and OS-type [Object–Subject word order] construction in this chapter.
In addition, I call the “object” NP preceding the “subject” in the OS-type
construction DL (cf. the “dislocated” NP), whether or not it is analyzed as
having moved to its “surface” position by a syntactic movement:

1 Sometimes a sentence in which an adjunct phrase is placed before the nominative NP is also
regarded as an instance of Scrambling. But I limit the discussion in this work to the construction
in which an accusative-marked NP or a dative-marked NP appears before the nominative-
marked NP, mainly because the “unmarked” position for an adjunct phrase is not yet totally
clear in Japanese.
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(2) a. SO-type construction:
NP-NOM NP-ACC/DAT V

b. OS-type construction:
NP-ACC/DAT (= DL) NP-NOM V

In section 2, I will critically review the descriptive generalizations reported
in past studies, paying attention to the accompanying assumptions as well. In
section 3, the recaptured past observations are summarized, so that they form
a skeletal analysis, which shall be called the Essential Analysis in this work. In
other words, the Essential Analysis is meant to express an answer to questions
such as “What has been uncovered regarding this construction?” or “What is
the standard analysis of this construction?” Since the Essential Analysis is
underspecified in several respects, many full-fledged analyses can be compat-
ible with it, logically speaking.

In section 4, I will introduce further properties of the OS-type construction
which have not been reported in the literature. If these observations in section
4 are correct and form the descriptive generalizations to be accounted for,
they will serve to significantly reduce the range of the adequate analyses.
To illustrate the point, I will review Saito (1992) in section 5, and show that
the lines of analyses represented by Saito (1992) would suffer from serious
problems in accounting for the new observations presented in section 4. The
conclusion will be presented in the form of the Revised Essential Analysis,
which expresses the minimal requirements on any successful analysis of the
OS-type construction, considering both the newly reported generalizations
and the findings from past studies.2

2 Past Study of the OS-type Construction

2.1 Subjacency effects

It has been assumed in the literature that the OS-type construction is derived
from the corresponding SO-type construction by the movement of the DL;
let us tentatively call such an operation Scrambling, following the literature.

2 The core idea presented in this chapter was first proposed in Ueyama (1997); the analysis there
was mainly based on the observations regarding the weak crossover effects. Hayashishita (1997)
has further examined the quantifier scope interpretation from the viewpoint of the analysis in
Ueyama (1997). The analysis of the OS-type construction to be proposed in this chapter (as well
as the one presented in Ueyama 1998) is an extended version of Ueyama (1997), which has
incorporated the claim in Hayashishita (1997).
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S. I. Harada (1977) argues that Scrambling is a syntactic movement, by
demonstrating that the OS-type construction in Japanese exhibits Subjacency
effects:3

(3) Subjacency effects in the OS-type construction:
a. ?* [A-no hon-o]i John-ga [NP [S ec eci katta] hito]-ni

that-GEN book-ACC John-NOM bought person-DAT
aitagatteiru rasii
want:to:see seem
“It seems that [that book]i, John wants to meet [the person who
bought eci]”

(Saito 1985:285 (11a))
b. ?*[Russell-ni]i John-ga [NP [S ec eci atta koto-ga aru]

Russell-DAT John-NOM met fact-NOM exist
hito]-o mituketa rasii
person-ACC found seem
“It seems that [Russell]i, John found [a person who actually met
eci]”

(Saito 1985:286 (11b))

It has been considered in the literature that the fact that the OS-type
construction exhibits Subjacency effects means that an overt movement is
involved in deriving this construction; it is also usually assumed that
what undergoes movement is the DL. Strictly speaking, however, it is not
necessarily the case that the offending movement should have applied to the
DL. Furthermore, the Subjacency effects do not sufficiently indicate that
the construction is derived by an overt syntactic movement, since it is not
demonstrated that being an overt syntactic movement is a necessary condition
for the Subjacency effects.

Nevertheless, assuming that the OS-type construction is derived by a
syntactic movement of a DL, the issue of interest among Japanese linguists
then moved on to how this movement should be further characterized:
namely, whether it is an A-movement (as passivization or raising in English)
or an A′-movement (as wh-movement in English). It has been said that
Scrambling exhibits both A-properties and A′-properties. Let us examine
the so-called A-properties in section 2.2 and the so-called A′-properties in
section 2.3.

3 Scrambling is not necessarily clause-bounded, as pointed out in Saito (1985), among others.
Section 4.1 below contains some examples of the “long distance” OS-type construction.



26 AYUMI UEYAMA

4 The relevant points are summarized in section A.3.1 of Ueyama (1998).

2.2 A-properties: absence of the WCO effects

2.2.1 A-properties

(4a) and (4b) are the representative A-properties that are discussed in the
literature regarding the OS-type construction in Japanese:

(Alleged) A-properties of the OS-type construction:

(4) a. Availability of anaphor-binding
b. Absence of weak crossover (WCO) effects

The reported observations relevant to (4a) presuppose that the word otagai

“each other/respective” in Japanese has the feature [+anaphor] in the binding
theoretic sense. Hoji (1998b), however, convincingly argues against this
assumption, which is widely held among Japanese generative linguists.4 He
demonstrates that (i) if we took otagai to be unambiguously [+anaphor,
−pronominal], we would completely fail to capture the wide range of empirical
paradigms discussed in Hoji (1998b), and (ii) if we took otagai to be ambigu-
ous between [+anaphor, −pronominal] and [−anaphor, +pronominal], on
the other hand, the validity of such a claim is not demonstrable. Therefore,
although the alleged observations themselves are completely consistent with
the analysis to be given below, I will not address (4a) in this work.

Let us now consider (4b), “Absence of WCO effects.” Sentences in (5) are
typically used to illustrate the WCO effects; they do not allow the bound
reading between the two underlined NPs, and they are to be contrasted with
(6), in which a bound reading is available (Postal 1971, Wasow 1972, Chomsky
1976):

WCO effects:

(5) a. *His best friend hit every student.
(after QR: every studenti his best friend hit ti)

b. ?*Whoi did [his best friend] hit ti?
(6) a. Every student hit his best friend.

b. Who hit his best friend?

The effects are not observed in the case of (7), despite the apparently similar
configuration:

(7) a. Every daughteri seems [to her father] ti to be beautiful.
b. Whoi ti seems [to his mother] ti to have come?
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This observation is often understood in a generalized form as in (8):

(8) a. Movement to an A-position does not induce WCO effects.
b. Movement to an A′-position induces WCO effects.

The absence of WCO effects is regarded as an A-property in this sense.

2.2.2 WCO effects and the QP type

It is usually assumed that the availability of a bound reading is sensitive to the
structural relation of c-command (see Evans 1977, Partee 1978, and Reinhart
1983a, 1983b, among others). If we assume (9) for now, mainly following the
spirit of Reinhart (1983a, 1983b) and Hoji (1998c), the relevant condition can
be stated as in (10):5

(9) The bound reading in (6–7) is based on the Formal Dependency (FD)

established between the (QR-)trace of a QP and the dependent term.
(10) *FD(A, B) if A does not c-command B at LF.6

Let us introduce a few remarks on the availability of a bound reading, summariz-
ing the parts of Ueyama (1998:3.1) that are relevant to the current discussion.

It is important that we use a QP such as NP-sae “even NP,” 10 izyoo-no NP

“ten or more NPs,” or 55%-no NP “55% of the NPs” in order to illustrate the
WCO effects clearly. I call them FDQPs in this chapter, since these QPs
can have a bound reading only in terms of an FD, which is contingent upon
c-command, as stated in (10):7

(11) FDQPs: NP-sae “even NP”
10 izyoo-no NP “ten or more NPs”
55%-no NP “55% of the NPs”

(12) An instance of WCO effects:
*[So-ko-o tekitaisisiteiru kaisya]-ga Toyota-sae-o uttaeta.

that-place-ACC be:hostile company-NOM Toyota-even-ACC sued.
“[the company which is hostile to it] sued [even Toyota].”

5 It is claimed in Reinhart (1983a, 1983b) and Hoji (1998c) that every instance of bound-variable
anaphora is contingent upon c-command, but I have argued against this generalization in Ueyama
(1998). I do not go into the discussion regarding the theoretical status of a bound reading in this
chapter.
6 Cf. Hoji (1998c:(5)), Hoji (this volume:(18)); cf. also Ueyama (1998:155 (65a)).
7 These QPs were tentatively called A-type QPs in Ueyama (1998).
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Some QPs allow an apparent bound reading without recourse to FD. First,
I have pointed out in Ueyama (1998) that an apparent bound reading obtains
without c-command if we use do-no NP “which/every NP,” as long as it precedes
the dependent term in the surface word order. I tentatively call this type of QP
existentialQP, without any further discussion of its nature in this chapter:8

(13) Apparent bound reading in terms of an existentialQP:

a. [Kyonen Toyota-ga do-no zidoosya-gaisya-o
last:year Toyota-NOM which-GEN automobile-company-ACC
uttaeta koto]-ga so-ko-o toosan-ni oiyatta no?
sued fact-NOM that-place-ACC bankrupt-DAT drove COMP
“(Lit.) [The fact that Toyota sued which automobile company last
year] caused it to go bankrupt?” (i.e. Which automobile company is
such that the fact that Toyota sued it caused it to go bankrupt?)

b. [Kyonen do-no zidoosya-gaisya-ga Toyota-o
last:year which-GEN automobile-company-NOM Toyota-ACC

uttaeta toyuu riyuu-de], John-ga so-ko-o
sued COMP reason-with John-NOM that-place-ACC
tyoosasiteiru no?
is:investigating COMP
“(Lit.) [For the reason that which automobile company sued
Toyota last year], is John investigating it?” (i.e. Which automobile

company is such that John is investigating it for the reason that it
sued Toyota last year?)

In addition, QPs such as subete-no NP “every NP” or NP1 to NP2 “NP1
and NP2” (at least marginally) allow an apparent bound reading even if the
QP does not precede the dependent term. Again, tentatively I call this type of
QP a specificQP:9

(14) Apparent bound reading in terms of a specificQP:

a. ?So-ko-no bengosi-ga subete-no

that-place-GEN attorney-NOM every-GEN
zidoosya-gaisya-o uttaeteiru (node,
automobile-company-ACC sued because

8 These QPs were tentatively called B-type QPs in Ueyama (1998). Ueyama (1998) demonstrates
in chapter 3 that the anaphoric relation as in (13) is subject to a syntactic condition different
from the one for the anaphoric relation involving a FDQP, and proposes in chapter 5 that it is an
instance of an E-type link.
9 Regarding the (apparent) anaphoric relation illustrated in (14), readers are referred to appendix
D of Ueyama (1998) and Hayashishita (1999) for the relevant discussion.
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zidoosya-gyookai-wa daikonran-ni otiitteiru).
automobile-industry-TOP disorder-DAT be:thrown:into
“(Since) {its/a retained} attorney has sued every automobile company,
(the automobile industry has been thrown into a state of disorder).”

b. ?So-ko-no bengosi-ga Toyota to Nissan-o
that-place-GEN attorney-NOM Toyota and Nissan-ACC

suisensita (node, ato-wa dareka-ni Mazda-o
recommended because rest-TOP someone-DAT Mazda-ACC
suisensite-moraw-eba ii dake da).
recommend-ask-if good only COPULA
“(Since) {its/a retained} attorney recommended Toyota and Nissan,
(now we have only to ask someone to recommend Mazda).”

I do not discuss the nature of the anaphoric relation in (13) and (14) in this
chapter. The only point crucial to the following discussion is that we should,
as we in fact will here, avoid existentialQPs or specificQPs and use only FDQPs in
examining the WCO effects.

2.2.3 WCO effects and the OS-type construction

Let us return to the discussion of the OS-type construction. Consider the
schematic form in (15):

(15) OS-type construction:
QPi-ACC/DAT . . . [NP . . . NP . . . ]-NOM . . . ti . . . V

Although (15) may appear to be a WCO configuration, the OS-type construc-
tion in (16) allows a bound reading, even if we use an FDQP:

(16) Absence of WCO effects in the OS-type construction:

Toyota-sae-oi [so-ko-o tekitaisisiteiru kaisya]-ga eci

Toyota-even-ACC that-place-ACC be:hostile company-NOM
uttaeta.
sued
“[Even Toyota]i, [the company which is hostile to it] sued eci.”
cf. a corresponding SO-type construction:

*[So-ko-o tekitaisisiteiru kaisya]-ga Toyota-sae-o

that-place-ACC be:hostile company-NOM Toyota-even-ACC
uttaeta.
sued
“[the company which is hostile to it] sued [even Toyota].”
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Thus, if one assumes that the OS-type construction is derived by Scram-
bling, Scrambling has to have an A-property since it does not induce the
WCO effects, as argued in Yoshimura (1992), among others.

2.3 A′-properties: reconstruction effects

2.3.1 A′′′′′-properties

Scrambling also appears to have properties associated with the so-called
A′-movement in English. Those properties in (17) are the representatives of
the A′-properties mentioned in the literature regarding the OS-type construc-
tion in Japanese:

(17) (Alleged) A′-properties of the OS-type construction:

a. Reconstruction effects of Condition C violation
b. Reconstruction effects of “pronominal”-binding (and “anaphor”-

binding)

(17a) is discussed in Saito (1985, 1992), for example. Schematically, it con-
cerns whether an anaphoric relation can be established between Johni and hei

in the configuration (18):

(18) . . . [ . . . Johni . . . ]j . . . [hei [ . . . tj . . . ]] . . .

Saito (1992) seemingly assumes that the contrast between (19a) and (19b)
indicates that the availability of the anaphoric relation in (18) is related to the
A/A′ distinction:

(19) a. ??[Which picture of Johni]j did hei like tj

(van Riemsdijk and Williams 1981:201 (86a),
cf. Lebeaux 1990:319 (2c))

b. [John’si mother]j seems to himi [tj to be smart]
(Saito 1992:90 (47a))

On the basis of the observation that configuration (18) is not always clearly
acceptable with the OS-type construction, Saito argues that Scrambling “can-
not be analyzed simply as A movement” (1992:91). In characterizing the phe-
nomenon, however, Saito (1992) mentions the notion of “degree of embedding,”
along the lines of van Riemsdijk and Williams (1981). Although it is possible
that such a notion is indeed crucial, this notion cannot be expressed in terms
of the primitive concepts in Grammar, thereby suggesting that the relevant
condition cannot be stated as a grammatical condition. Therefore I consider
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that we should dismiss the observations reported there for the reason that the
alleged contrast cannot be stated in formal terms (at least at this stage), even
if we agreed with the descriptive generalization.10

Let us turn to (17b). It has been noticed since Engdahl (1980), van Riemsdijk
and Williams (1981), Barss (1984, 1986), and Lebeaux (1990) that a configura-
tion such as in (20) is well-formed in spite of the fact that a reflexive pronoun
appears not to be c-commanded by its antecedent:

(20) Reconstruction effects:

a. [Which pictures of himself ]i does John like ti?
b. [These photographs of himself ]i, John really likes ti.

(Barss 1986:17 (1))

These examples have been said to exhibit reconstruction effects.11 It has been
known that the presence of the reconstruction effects in (20) crucially depends
upon whether the trace is c-commanded by the QP or not. This is illustrated
by the contrast in (21):

(21) a. (Guess) [which one of his teachers]i Mary told the principal that
every boy should talk to ti

b. *(Guess) [which one of his teachers]i Mary told ti that every boy

should talk to the principal.
(Hoji and Ueyama 1998:(40a, 40b))

In (21a) the trace is c-commanded by every boy and the bound reading is
available, while in (21b) it is not c-commanded by every boy and the bound
reading does not obtain.

It has been pointed out that raising does not exhibit reconstruction effects
in contrast with a wh-movement, as shown in (22):12

10 See sections A.3.2 and B.1.4 of Ueyama (1998) for more discussion on this issue.
11 Various analyses have been proposed to account for the reconstruction effects, including the
postulation of a new level of representation (van Riemsdijk and Williams 1981), an operation of
(literal) reconstruction (Langendoen and Battistella 1982, Saito 1992), chain binding (Barss 1986),
and the copy and deletion theory of movement (Chomsky 1995a).
12 It is sometimes claimed that an A-movement can exhibit reconstruction effects (Belletti and
Rizzi 1988, Barss 1986, Kitagawa and Kuroda 1992); but, as far as I know, the relevant ex-
amples involve every NP. Since we know that a specificQP (such as every NP) can have a bound
reading without c-command, as mentioned above, I wish to maintain the generalization that an
A-movement does not exhibit reconstruction effects. Relevant discussion is found in section D.2
of Ueyama (1998), which, however, does not cover Fox (1999). (I learned only at the final stage
of the preparation of this work that Fox (1999) also argues that A-reconstruction is possible, in
part drawing from Lebeaux (1994).)



32 AYUMI UEYAMA

(22) a. Wh-movement:

[Which friend of his son]i did even John invite ti?
b. Raising:

*[Which friend of his son]i seems to even John ti to have won the
prize?

The availability of reconstruction effects is thus regarded as an A′-property.

2.3.2 Reconstruction effects in the OS-type construction

As has been reported in Hoji (1985) and Yoshimura (1992), among others, the
OS-type construction exhibits reconstruction effects, as schematized in (23)
and exemplified in (24):

(23) [ . . . NP . . . ]-ACC/DATi . . . QP-NOM . . . ti . . . V
(24) [So-ko-no ko-gaisya]-o Toyota-sae-ga suisensita

that-place-GEN child-company-ACC Toyota-even-NOM recommended
“Even Toyota recommended [its subsidiary].” (I.e. It holds even with
Toyota that it recommended its subsidiary.)

Therefore, if one assumes that the OS-type construction is derived by Scram-
bling, this movement should have an A′-property.

Note that some examples of the OS-type construction fail to exhibit the
reconstruction effects.13 Consider (25), in comparison with (26):

(25) ?* [So-no zidoosya-gaisya-no ko-gaisya]-o
that-GEN automobile-company-GEN child-company-ACC
do-no zidoosya-gaisya-ga suisensita no?
which-GEN automobile-company-NOM recommended COMP
“Which automobile company recommended [that automobile company’s
subsidiary]?”

(26) a. [So-ko-no ko-gaisya]-o do-no

that-place-GEN child-company-ACC which-GEN
zidoosya-gaisya-ga suisensita no?
automobile-company-NOM recommended COMP
“Which automobile company recommended [its subsidiary]?”

b. Do-no zidoosya-gaisya-ga [so-no

which-GEN automobile-company-NOM that-GEN

13 In fact, Kuno and Kim (1994:24 (5.9b)) argues that there are no reconstruction effects in
Japanese, citing an example similar to (25) in the relevant respects.
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zidoosya-gaisya-no ko-gaisya]-o suisensita
automobile-company-GEN child-company-ACC recommended
no?
COMP
“Which automobile company recommended [that automobile company’s
subsidiary]?”

Ueyama (1998) classifies the dependent terms into two groups, and claims
that the reconstruction effects generally do not obtain when a largeNP is in-
volved. (27a) and (27b) exemplify largeNPs and smallNPs, respectively:

(27) a. largeNPs:

so-no zidoosya-gaisya “that automobile company”
so-no daigaku-insei “that graduate student”
that linguist (in English)

b. smallNPs:

so-ko “it/that institution”
so-re “it/that thing”
he, it (in English)

The largeNP/smallNP contrast also obtains in English with respect to reconstruc-
tion effects:14

(28) a. Every linguist insisted that John had demanded a special evaluation
of him.

b. Every linguist insisted that John had demanded a special evaluation
of that linguist.

(29) Reconstruction effects with a smallNP:

a. [Which evaluation of him]1 did every linguist insist that John had
demanded t1?

b. [A special evaluation of him]1, every linguist insisted that John had
demanded t1.

(30) No reconstruction effects with a largeNP:

a. ?* [Which evaluation of that linguist]1 did every linguist insist that
John had demanded t1?

b. ?* [A special evaluation of that linguist]1, every linguist insisted that
John had demanded t1.

14 Although the unmarked dependent form in English is a pronoun, it is not impossible to have
a bound reading using a demonstrative NP, as pointed out in Evans (1977:491). I thank Ken
Safir for helping me construct the examples in (29–30).
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Readers should consider the notions largeNPs / smallNPs to be merely descrip-
tive labels, rather than theoretical primitives.15 The crucial point is that we
should use a smallNP in testing the reconstruction effects in question. There-
fore, the example in (25) is not a counterexample to the generalization that
the OS-type construction in Japanese exhibits reconstruction effects.

2.4 “Undoing” of the movement: radical reconstruction
of a wh-phrase

Saito (1989, 1992) further argues that some properties of the OS-type con-
struction in Japanese can be accounted for only if it is postulated that Scram-
bling can be “undone” at LF.16 This claim is partly based on the contrast
between (31) and (32):17

(31) * [IP Hanako-ga dare-ni [CP [Masao-ga kuru] ka] osieta] koto
Hanako-NOM who-DAT Masao-NOM come Q told fact

“the fact that Hanako told who [Q [Masao is coming]]”
(Saito 1992:84 (32b), due to K. I. Harada 1972)

(32) a. ?Do-no hon-oi Masao-ga [CP [Hanako-ga ti

which-GEN book-ACC Masao-NOM Hanako-NOM
tosyokan-kara karidasita] ka] siritagatteiru (koto)
library-from checked:out Q want:to:know fact
“(the fact that) which booki, Masao wants to know [Q [Hanako
checked out ti from the library]]”

(Saito 1992:84 (33b))
b. ?Dare-nii Mary-ga [CP [John-ga ti Susan-o syookaisita]

who-DAT Mary-NOM John-NOM Susan-ACC introduced
ka] siritagatteiru (koto)
Q want:to:know fact
“(Lit.) To whomi, Mary wants to know [Q [John introduced Susan ti]]”

(Yoshimura 1992:244 (38b))

15 The relevant discussion is found in Ueyama (1998:3.1, 3.4.1, 5.3.2.1).
16 Cf. “A constituent moved by scrambling can move back to its D-structures position in the LF
component” (Saito 1992:86 (39)).

Yoshimura (1992) follows Saito (1989) in assuming that Scrambling can be “undone.” The
operation called Anti-scrambling in Kitagawa (1990) also has the effect of “undoing of Scram-
bling,” so to speak, but it is proposed independently of the phenomenon presented in this
subsection. See appendix B of Ueyama (1998) for reviews of these works.
17 While Saito (1989, 1992) discusses the relevant observations in terms of the so-called proper
binding condition, I have tried to simplify the presentation here. Readers are referred to Ueyama
(1998:2.2.3n14) for a more faithful summary of his discussion.



TWO SCRAMBLING CONSTRUCTIONS IN JAPANESE 35

Both (31) and (32) can be schematically represented as in (33), in which the
wh-phrase is located outside the scope of Q:

(33) . . . wh-ACC/DAT [CP [ . . . ] Q] . . .

Nevertheless, the examples in (32) are much more acceptable than (31).18

Saito (1989, 1992) argues that Scrambling can be literally “undone” and the DL
is “radically reconstructed” to the trace position at LF, so that the OS-type con-
struction in (32) has the representations in (34) (prior to LF wh-movement):

(34) OS-type construction:

PF: [wh-ACC/DAT]i . . . [CP [ . . . ti . . . ] Q] . . .
LF: . . . [CP [ . . . [wh-ACC/DAT] . . . ] Q] . . .

In other words, this analysis claims that the LF representation of (32b) is
not distinct from that of (35), and it is thus expected that the configurations in
(32) are not ungrammatical:

(35) SO-type construction:

Mary-ga [CP [John-ga dare-ni Susan-o syookaisita] ka]
Mary-NOM John-NOM who-DAT Susan-ACC introduced Q
siritagatteiru (koto)
want:to:know fact
“(Lit.) Mary wants to know [Q [John introduced Susan to whom]]”

Saito (1992) claims that the same point is shown by the fact that (36) is
not totally unacceptable: its schematic representations and the corresponding
SO-type construction are given in (37) and (38), respectively:

(36) ??[CP Hanako-ga do-no hon-o tosyokan-kara
Hanako-NOM which-GEN book-ACC library-from
karidasita to]i Masao-ga [CP [minna-ga ti omotteiru]
checked:out COMP Masao-NOM everyone-NOM think
ka] siritagatteiru koto
Q want:to:know fact

18 Hajime Hoji (personal communication, February 1998) points out to me that the examples in
(32) and (36) are hardly acceptable for him, reporting that presumably Scrambling of the wh-
phrase out of the CP is blocked by the subjacency condition(s). The fact that these sentences are
more or less acceptable for me (and apparently many other speakers) then suggests the possibil-
ity that the subjacency effects of the OS-type construction are not as solid as normally believed.
Since this is beyond the scope of this work, I have to leave it for future research.
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“the fact that [that Hanako checked out which book from the library]i,
Masao wants to know [Q [everyone thinks ti]]”

(Saito 1992:85 (36b))
(37) OS-type construction:

PF: [[CP . . . wh-NP . . . ]i . . . [CP [ . . . ti . . . ] Q] . . . ]
LF: [ . . . [CP [ . . . [CP . . . wh-NP . . . ] . . . ] Q] . . . ]

(38) SO-type construction:

Masao-ga [CP [minna-ga [CP Hanako-ga do-no hon-o

Masao-NOM everyone-NOM Hanako-NOM which-GEN book-ACC
tosyokan-kara karidasita to] omotteiru] ka] siritagatteiru koto
library-from checked:out COMP think Q want:to:know fact
“the fact that Masao wants to know [Q [everyone thinks [that Hanako
checked out which book from the library]]]”

Notice that this “literal reconstruction of a wh-phrase” cannot be explained
by the chain-binding proposed in Barss (1986). Saito (1989, 1992) thus argues
on the basis of these observations that Scrambling is an operation which can
be literally “undone” at LF.19

3 Two Representations of the OS-type Construction

3.1 Redundancy in Saito’s (1992) analysis

We have seen that Scrambling appears to have both A- and A′-properties.
This has led some linguists to propose that the OS-type construction is struc-
turally ambiguous, so that some DLs are located in an A-position while the
others are in an A′-position.20 In addition, Saito (1989, 1992) has argued that
Scrambling can also be “undone” at LF, i.e. a DL can be put back into its
θ-position at LF. Saito (1992) concludes that the OS-type construction is
three-way ambiguous: the DL may be literally reconstructed back into the
trace position, may be in an A-position c-commanding the subject, or may be
in an A′-position:

19 One should notice that the idea that some DLs are “interpreted” in the θ-position is related to
the insight underlying the claim that Scrambling is a stylistic rule (i.e. an operation which never
affects the formal meaning of a sentence), which dates back to Ross (1967:51) for Latin, and
Inoue (1976/7:232–3) and McCawley (1976) for Japanese. Reinterpreting this claim into the
current framework, we can say that a stylistic rule corresponds to a PF movement, a movement
which does not affect the LF representation, by definition. I will propose later that some in-
stances of the OS-type construction are indeed due to a PF movement of the DL.
20 Such an analysis has been defended in Mahajan (1990), Saito (1992), and Miyagawa
(1997), among others. The relevant discussion is also found in Webelhuth (1989) and Yoshimura
(1992).
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(39) Saito’s (1992) analysis of the OS-type construction:

a. at S-structure:

the DL is adjoined to IP
b. at LF:

(i) the movement is undone,
(ii) the chain is reanalyzed as an A-chain, or

(iii) the DL is regarded to be in an A′-position.
(cf. Saito 1992:99–100 (66))

Notice, however, that the alleged A′-properties (the reconstruction effects
of “pronominal”-binding) will be accounted for, once we assume that Scram-
bling can be “undone.” For example, according to this analysis, the LF repres-
entation of (24), repeated here, can be identical to that of (40), and the
acceptable status of (24) is expected, provided that the availability of a bound
reading is determined at LF:

(24) [So-ko-no ko-gaisya]-o Toyota-sae-ga
that-place-GEN child-company-ACC Toyota-even-NOM

suisensita
recommended
“Even Toyota recommended [its subsidiary].” (I.e. It holds even with
Toyota that it recommended its subsidiary.)

(40) SO-type construction:

Toyota-sae-ga [so-ko-no ko-gaisya]-o uttaeta
Toyota-even-NOM that-place-GEN child-company-ACC sued
“Even Toyota sued [its subsidiary].”

Incidentally, Saito (1992) considers (41) as evidence supporting the claim
that Scrambling can be an A′-movement, assimilating (41) with the
topicalization in English in (42b):

(41) Zibunzisin-oi [Hanakoi-ga ti hihansita] (koto)
self-ACC Hanako-NOM criticized fact
“(the fact that) Herselfi, Hanakoi criticized ti”

(Saito 1992: (17), (53), (58), (71))
(42) a. *Himselfi seems to Johni to be a genius.

b. Himselfi , [Johni likes ti].
(Saito 1992:77 (18))

However, we can regard (41) as another instance of “literal reconstruction,”
so to speak, since the LF representation of (41), if Scrambling is undone at
LF, will be identical to that of (43):
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(43) SO-type construction:

Hanako-ga zibunzisin-o hihansita (koto)
Hanako-NOM self-ACC criticized fact
“(the fact that) Hanako criticized herself ”

Thus, the two-way distinction is sufficient for accounting for the major
observations which have been discussed in the literature: we have only to
assume that some DLs are in an A-position c-commanding the subject while
the others are in θ-position at LF, and it is unnecessary to postulate that some
DLs are in an A′-position c-commanding the subject at LF.

3.2 Essential analysis

The discussion so far leads us to the analysis summarized in (44). I will refer
to (44a) as Deep OS-type and the DL therein as Deep DL; in addition, I will
refer to (44b) as Surface OS-type and the DL therein as Surface DL:

(44) Essential analysis:
An OS-type construction involves either a Deep DL (as in (44a)) or a
Surface DL (as in (44b)).
a. Deep OS-type:

PF: NP-ACC/DAT (= DL) . . . NP-NOM . . . V
LF: NP-ACC/DAT (= DL) [ . . . NP-NOM . . . V]

b. Surface OS-type:

PF: NP-ACC/DAT (= DL) . . . NP-NOM . . . V
LF: NP-NOM [ . . . NP-ACC/DAT (= DL) . . . V]

Given the necessary conditions for bound readings in (9–10) above, it fol-
lows that the Deep OS-type does not exhibit WCO effects, while the Surface
OS-type does.21 Therefore, the properties of the OS-type construction should
be classified as follows:

(45) Properties of the Deep OS-type (one more to be added later):
Absence of WCO effects

(46) Properties of the Surface OS-type (one more to be added later):
a. Preservation of WCO effects
b. Reconstruction effects
c. Literal reconstruction of a wh-phrase

21 I have not yet shown the examples of the OS-type construction preserving the WCO effects,
but they will be introduced in section 4 below.
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Since it is claimed in (45) and (46) that the nullification of WCO effects is a
property of the Deep OS-type, and the reconstruction effects one of the Sur-
face OS-type, it is expected that the two effects do not co-occur with respect
to the same DL.22 This prediction is borne out, as illustrated by (47):23

(47) ?* [So-koi-no kaikeisi-o-sae]j [so-ituj-no
that-place-GEN accountant-ACC-even that-guy-GEN

kookoo-no sensei]-ga [subete-no
high:school-GEN teacher-NOM every-GEN
zidoosyagaisya]i-ni ecj suisensita.
automobile:company-DAT recommended
“[Even itsi accountant]j, [hisj high school teacher] recommended to [every
automobile company]i.”
Intended (but impossible) interpretation:

∀x (x = automobile company) [it holds with even y, who is x’s
accountant, that y’s high school teacher recommended y to x]

3.3 Implications to the scope interpretation

The distinction between the Deep and the Surface OS-type brings us a new
insight into the issue of scope interpretations in the OS-type construction. (48)
is the descriptive generalization which has been assumed in most of the liter-
ature in Japanese syntax (see Kuroda 1969/70, Hoji 1985, among others):24

22 Mahajan (1990:47–52) reports that this is exactly the case with the Scrambling construction in
Hindi. I am grateful to Hajime Hoji (personal communication 1996) for originally pointing out
to me that my analysis also makes this prediction.
23 (47) shows that the Deep OS-type is not a construction which induces reconstruction effects.
Hoji and Ueyama (1998) argues for the same conclusion on the basis of the observation of
resumption in the OS-type construction. It further discusses the structural condition on the
reconstruction effects in general.
24 Although the generalization in (48) has been largely accepted in the literature, some speakers
detect scope ambiguity in the SO-type construction, as noted in Kitagawa (1990). For example,
(8) allows the second reading relatively easily.

(i) SO-type construction:
[Dareka-ga [uti-no subete-no sensyu-o] bikoositeiru] (toyuu
someone-NOM our-GEN all-GEN athlete-ACC shadow COMP
koto-wa, zen’in-ga kiken-ni sarasareteiru toyuu koto da.)
fact-TOP everyone-NOM danger-DAT exposed COMP fact COPULA
“(The fact that) someone is shadowing every athlete of ours (means that everyone’s life is in
danger).”
∃x[∀y(y = athlete)[ x is shadowing y]]
∀y(y = athlete)[∃x[ x is shadowing y]]
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(48) (i) In the SO-type construction, “QP1-NOM QP2-ACC/DAT V,”
QP1 > QP2, but *QP2 > QP1.

(ii) In the OS-type construction, “QP2-ACC/DAT QP1-NOM V,”
QP1 > QP2, and QP2 > QP1.

Suppose that we take the hypothesis in (49), following Reinhart (1976),
Huang (1982), and Aoun and Li (1989):

(49) Scope Interpretation Hypothesis:

a. The scope of a QP is its c-commanding domain after QR.
b. If QP1 c-commands QP2 before QR applies, QP1 must also

c-command QP2 after QR.25

The unambiguity of the SO-type construction is directly expected from this
hypothesis. In addition, the ambiguity of the OS-type construction is also
expected, since, under the Essential Analysis, the OS-type construction in (50)
can have two LF representations in (51a) and (51b), which will result in
different scope interpretations:

(50) OS-type construction:

PF: QP2-ACC/DAT QP1-NOM V
(51) a. LF representation (before QR) of (50) in case it is the Deep OS-type:

QP2-ACC/DAT . . . [QP1-NOM . . . V]
QP2 > QP1

b. LF representation (before QR) of (50) in case it is the Surface

OS-type:

QP1-NOM . . . [QP2-ACC/DAT . . . V]
QP1 > QP2

Thus, we can consider that the “QP2 > QP1” reading is a property of the
Deep OS-type while the “QP1 > QP2” reading (in the OS-type construction)
is a property of the Surface OS-type.

But such an ambiguity is restricted to the cases in which the second QP is a specificQP, and
absent in the case where the second QP is a FDQP. (See Hayashishita 1999 for relevant examples
and discussion.) In contrast, the scope ambiguity in the OS-type construction is observable, even
if we use FDQPs. Therefore, despite some apparent counterexamples, I maintain that (48) ex-
presses a descriptive generalization which needs to be accounted for.
25 (49b) should be understood as a mere generalization. It has yet to be considered how the
relevant constraint should be stated to achieve the effect in question under the framework
assumed here.
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3.4 Summary and consequences

(52) lists the major observations regarding the OS-type construction in Japa-
nese that have been mentioned above, stated in informal terms:

(52) (Alleged) properties of the OS-type construction:

a. Subjacency effects are observed.
b. “Anaphor-binding” is available from the DL.
c. A quantifier DL does not induce so-called weak crossover (WCO)

effects.
d. Reconstruction effects are observed (at least with respect to bound-

variable anaphora).
e. Reconstruction effects are not necessarily observed with respect to

the Condition C/D effects.
f. A DL is not necessarily an “A-binder.”
g. A wh-DL may have to be literally reconstructed back to its θ-marked

position before an LF wh-movement.
h. The scope ambiguity emerges (even if the corresponding SO-type

construction is unambiguous).

Pointing out that the observations in (52a, 52b, 52e) should not necessarily be
connected to an argument with regard to the syntactic position of the DL, I
have argued that the rest of the properties can all be attributed to either the
Deep OS-type or the Surface OS-type (or both) in the Essential Analysis in
(44), repeated here:

(44) Essential analysis:

An OS-type construction involves either a Deep DL (as in (44a)) or a
Surface DL (as in (44b)).
a. Deep OS-type:

PF: NP-ACC/DAT (= DL) . . . NP-NOM . . . V
LF: NP-ACC/DAT (= DL) [ . . . NP-NOM . . . V]

b. Surface OS-type:

PF: NP-ACC/DAT (= DL) . . . NP-NOM . . . V
LF: NP-NOM [ . . . NP-ACC/DAT (= DL) . . . V]

Restated in our terms, the properties of the Deep and the Surface OS-type are
summarized as follows:
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(53) Properties of the Deep OS-type:26

a. Absence of WCO effects
b. Wide-scope reading of DL with respect to the subject

(54) Properties of the Surface OS-type:

a. Preservation of WCO effects
b. Narrow-scope reading of DL with respect to the subject
c. Reconstruction effects
d. Literal reconstruction of a wh-phrase

In the next section, I will show, mainly on the basis of the properties (53a,
53b) and (54a, 54b), that the distribution of the Deep DL is more restricted
than that of the Surface DL.

4 Further Conditions on the Deep DL

It is generally assumed in the literature that any instance of the OS-type
construction exhibits the properties (53a, 53b). Most instances of the OS-type
construction in fact pattern as in (55):

(55) a. QPi-ACC/DAT . . . [NP . . . NP . . . ]-NOM . . . eci . . . V
bound variable anaphora available

b. QP2-ACC/DAT QP1-NOM V
the reading QP2 > QP1 available

In the terms of the Essential Analysis, the observations in (55) are accounted
for by assuming that these are instances of the Deep OS-type. Some instances
of the OS-type construction, however, pattern as in (56), contrary to the
widely held assumption just noted:

(56) a. *QPi-ACC/DAT . . . [NP . . . NP . . . ]-NOM . . . ti . . . V
bound variable anaphora unavailable

b. QP2-ACC/DAT QP1-NOM V
the reading QP2 > QP1 unavailable

It follows that such an OS-type construction can only be an instance of the
Surface OS-type.

26 Hayashishita (1997) further adds the “availability of resumption” to the properties of the
Deep OS-type. Hoji and Ueyama (1998) discuss the nature of “resumption” in Japanese on the
basis of their observation, which in turn provides support for the analysis of the OS-type
construction to be presented in this chapter.
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This section demonstrates that there are syntactic environments in which
only a Surface DL can occur, as indicated in (57):

(57) a. The DL in the long distance OS-type construction is necessarily a
Surface DL.

b. There is at most one Deep DL in a clause. (Thus, in the multiple
OS-type construction, at least one of the DLs is a Surface DL.)

c. In the multiple OS-type construction, it is harder for the second DL
to be a Deep DL than for the first DL.

The following subsections discuss the long distance OS-type and the multiple
OS-type construction.

4.1 Long distance OS-type construction

We begin with the long distance OS-type construction. Before entering the
discussion, however, it must be noted that we should exclusively examine the
configuration in (58a) instead of the one in (58b):

(58) a. NP1-DAT (= DL) NP-NOM [CP . . . ec1 . . . ] . . .
b. NP1-ACC (= DL) NP-NOM [CP . . . ec1 . . . ] . . .

This is because an NP-ACC can be an argument of the matrix predicate (i.e.
a major object), and hence we cannot really tell whether a surface string
such as (58b) is a long distance OS-type construction as in (59a), or a clause-
internal OS-type construction as in (59b):27

(59) a. NP1-ACC (= DL) NP-NOM [CP . . . ec1 . . . ] . . .
b. NP1-ACC (= DL) NP-NOM ec1 [CP . . . ec . . . ] . . .

Now I argue that the LF representation of the long distance OS-type
construction in (60) should be as in either (61a) or (61b), but not as in (62):

(60) PF: NP1-DAT (= DL) NP2-NOM [CP NP3-NOM . . . ec1 . . . V1
COMP] V2

27 The major object construction is somewhat analogous to (i) in English, but its use is much
more pervasive in Japanese than in English:

(i) John believes of Sam that many girls are interested in him for various reasons.

What corresponds to of in (i) in Japanese is -o, a so-called accusative case-marker, and what
corresponds to him in (i) in Japanese can be phonetically unrealized. The relevant discussion and
references are given in section A.1 of Ueyama (1998).
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(61) LF:
a. NP2-NOM [CP NP3-NOM . . . NP1-DAT (= DL) . . . V1 COMP] V2
b. NP2-NOM [CP NP1-DAT (= DL) NP3-NOM . . . ec1 . . . V1 COMP]

V2
(62) LF: *NP1-DAT (= DL) NP2-NOM [CP NP3-NOM . . . ec1 . . . V1

COMP] V2

Given this, it is predicted that NP1 does not take wide scope over NP2 in (60)
and that the bound reading is not available in (63):28

(63) QP-DAT1 [NP . . . NP . . . ]-NOM [CP . . . ec1 . . . ] . . .

Both predictions are indeed borne out. Due to space considerations, however,
I will only present the data relevant to the bound reading. Ueyama (1998)
and Hayashishita (1999) contain the empirical paradigms that pertain to the
prediction in regard to quantifier scope.

As shown in (64), the configuration (60) does not allow a bound reading,
when we use an FDQP:

(64) a. ?* 10 izyoo-no kigyoo-ni [so-ko-no
10 more:than-GEN company-DAT that-place-GEN

bengosi]-ga [John-ga ec ayamatta to] omotteiru.
attorney-NOM John-NOM apologized COMP think
“Its attorney thinks [that John apologized to ten or more companies].”
(I.e. this sentence does not mean: “It holds of ten or more compa-
nies that its attorney thinks that John apologized to it.”)

b. ?* Toyota-ni-sae [so-ko-no bengosi]-ga
Toyota-DAT-even that-place-GEN attorney-NOM

[John-ga ec ayamatta to] omotteiru.
John-NOM apologized COMP think

“Its attorney thinks [that John apologized to even to Toyota].”
(I.e. this sentence does not mean: “It holds even with Toyota that
its attorney thinks that John apologized to it.”)

Compare (64) with (65), where an (apparent) bound reading is possible
with an existentialQP:

28 The observation that the long distance OS-type construction does not induce the scope ambi-
guity has been reported in Kitagawa (1992) and apparently in several other unpublished manu-
scripts inaccessible to me.
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(65) Do-no zidoosya-gaisya-ni [so-ko-no
which-GEN automobile-company-DAT that-place-GEN
bengosi]-ga [John-ga ec ayamatta to] omotteiru no?
attorney-NOM John-NOM apologized COMP think COMP
“To which automobile company does [its attorney] think [that John
apologized]?”

Yoshimura (1992) and Saito (1992) conclude that a long distance
OS-type construction does not induce the WCO effects. One may consider
that the relevant sentences given by them should be counted as counterexamples
to my claim, but the reported observations are in fact consistent with
the theory assumed here. I have exhausted the relevant examples provided
in Yoshimura (1992) and Saito (1992) in the following. Schematically, the
examples in (67) and (68) have the configuration given in (66a) and (66b),
respectively:

(66) a. NP-ACC/NP-DATi NP-NOM [CP . . . NP . . . ti . . . ] . . .
b. NP-ACC/NP-DATi [NP . . . NP . . . ]-NOM [CP . . . ti . . . ] . . .

(67) Long distance OS-type construction and WCO effects:

a. Daremoj-o Mary-ga [CP [NP [ei bizin kontesuto-de
everyone-ACC Mary-NOM beauty contest-at
{ e/so-itu-o} mikaketa] hitoi]-ga tj sukininatta to]

that-guy-ACC saw person-NOM fell:in:love COMP
itta (koto)
said fact
“(Lit.) (the fact that) everyonej, Mary said [that [the person who
saw her at the beauty contest] fell in love with tj]”

b. Ittai do-no daigakuj-ni Mary-ga [CP [NP [ ei zyuunen
the:hell which-GEN university-to Mary-NOM ten:year
maeni { e/so-ko-ni} ryuugakusiteita] hitoi]-ga mata tj

before that-place-to studied person-NOM again
nyuugakusita to] itta no
entered COMP said COMP
“*Which university the hellj did Mary say [that [the person who
studied there ten years ago] entered tj again]?”

c. Ittai darej-o Maryi-ga [CP [PP zibuni-ga { e/so-itu-o}
the:hell who-ACC Mary-NOM self-NOM that-guy-ACC
sonkeisiteiru kara] Chomsky-ga tj osieta-nitigainai to]
admire because Chomsky-NOM taught-must COMP
omotteiru no
think COMP
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“*Who the hellj does Mary think [that [because she admires him],
Chomsky must have taught tj]?”

d. Daiya to rubiik-o John-ga [CP Mary-ga [NP ei [NP ej

diamond and ruby-ACC John-NOM Mary-NOM
{ e/so-re-o} kattekureru hitoj]-o sagasite

that-thing-ACC buy person-ACC look:for:and
kakuti-o mawatteiru gyoosyoonini]-kara tk katta
various:places-ACC travel merchant-from bought
to] itta (koto)
COMP said fact
“(Lit.) (the fact that) the diamond and rubyk, [John said [that Mary
bought tk from [the merchant who was traveling in various towns
looking for [the person who would buy it]]]].”

(Yoshimura 1992:126–30 (44c)–(47c))
(68) a. daremo-oi [NP bizin kontesuto-de { e/so-itu-o} mikaketa

everyone-ACC beauty contest-at that-guy-ACC saw
hito]-ga [CP John-ga ti sukininatta to] itta (koto)
person-NOM John-NOM fell:in:love COMP said fact
“(Lit.) (the fact that) everyonei, [the person who saw her at the
beauty contest] said [that Mary would fall in love with ti]”

b. Ittai do-no daigaku-nii [NP zyuunen maeni
the:hell which-GEN university-at ten:years before
{ e/so-ko-ni} ryuugakusiteita hito]-ga [CP Mary-ga

that-place-at studied person-NOM Mary-NOM
kotosi ti nyuugakusita to] itta no
this:year entered COMP said COMP
“Which university the helli did [the person who studied there ten
years ago] say [that Mary entered ti this year]?”

c. Ittai dare-oi Mary-ga [PP zibun-ga{ e/so-itu-o}
the:hell who-ACC Mary-NOM self-NOM that-guy-ACC
sonkeisiteiru kara] [CP Chomsky-ga ti osieta-nitigainai to]
admire because Chomsky-NOM taught-must COMP
omotteiru no?
think COMP
“Who the helli does Mary think, [because she admires him], [that
Chomsky must have taught ti]?”

d. daiya to rubii-oi [NP [NP { e/so-re-o} kattekureru
diamond and ruby-ACC that-thing-ACC buy
hito]-o sagasite kakuti-o mawatteiru
person-ACC looking:for various:places-ACC traveling
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gyoosyoonin]-ga [CP Mary-ga ti katta to] itta (koto)
merchant-NOM Mary-NOM bought COMP said fact
“(Lit.) (the fact that) the diamond and rubyi, [the merchant who was
traveling in various towns looking for [the person who would buy
it]] said [that Mary bought ti]”

(Yoshimura 1992:132–6 (48c)–(51c))

Saito (1992) cites the examples in (69), which have a structure schematized
in (66b):

(69) a. ?Dare-oi [so-itu-no hahaoya]-ga [Hanako-ga ti

who-ACC that-guy-GEN mother-NOM Hanako-NOM
aisiteiru to] omotteru no?
love COMP think COMP
“(Lit.) Whoi, [his mother] thinks [that Hanako loves ti]”

b. ?Do-no hito-moi [so-itu-no hahaoya]-wa
which-GEN person-also that-guy-GEN mother-TOP

[Hanako-ga ti aisiteiru to] omottei-nai.
Hanako-NOM love COMP think-not

“(Lit.) Anyonei, [his mother] does not think [that Hanako loves ti]”
(Saito 1992:109 (79))

Recall from the beginning of this subsection that an apparent long distance
OS-type construction may well be a clause-internal one, when the DL is an
accusative-marked NP. In addition, as mentioned in section 2.2.2 above, an
existentialQP may not exhibit WCO effects. Therefore, even if a bound reading
obtains in an apparent long distance OS-type construction, the sentence is not
a counterexample to my claim, if (i) the DL is an accusative-marked NP, or
(ii) an existentialQP is used. Among the examples above, (67a, 67c, 67d), (68a,
68c, 68d), and (69a, 69b) qualify as (i), and at least (67b) and (68b) qualify as
(ii).29 Therefore, the observations reported in these works are all covered by
the generalization presented in this chapter. Conversely, if one adopts the
conclusion drawn in Yoshimura (1992) and Saito (1992), the fact that a bound
reading is not possible in (64) is left unexplained.

29 Notice further that (69b) does not have a case-marker, and hence, it is not an instance of the
OS-type construction, strictly speaking. As demonstrated in Hoji and Ueyama (1998), and
Fukaya and Hoji (1999), the presence or the absence of a case-marker shows striking correla-
tions with a number of other grammatical phenomena in Japanese. It must be noted, for example,
that a construction without a case-marker generally does not exhibit Subjacency effects.
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30 The use of a causative predicate suisen-saseta “made recommend” in (72–6) is not crucial to
the point at issue. In fact, unacceptable sentences, corresponding to (73), can be constructed
with a plain ditransitive verb quite easily. If we use a plain ditransitive verb, however, the “double”
bound reading in sentences corresponding to (72), (74–6), seems to become somewhat less readily
available, and as a result, the intended contrast in (72–6) tends to become not as sharp as other-
wise. (I believe that the relevant contrast between a causative predicate and a plain ditransitive
verb stems from pragmatics.) See also (78–80) below, in which a plain verb form is used.

4.2 Multiple OS-type construction

Let us now consider the multiple OS-type construction as schematized in (70).
For convenience, we will call the first and the second DLs DL1 and DL2,
respectively:

(70) a. NP-ACC (= DL1) NP-DAT (= DL2) NP-NOM . . . V
b. NP-DAT (= DL1) NP-ACC (= DL2) NP-NOM . . . V

I argue that the schematic PF representation in (70) cannot correspond to the
LF representation in (71d), and that (71c) is allowed only marginally, com-
pared with (71a) and (71b):

(71) LF:

a. NP-NOM . . . DL2 DL1 . . . V
(or NP-NOM . . . DL1 DL2 . . . V)

b. DL1 NP-NOM . . . DL2 . . . V
c. ??DL2 NP-NOM . . . DL1 . . . V
d. *DL1 DL2 NP-NOM . . . V

It follows that DL1 and DL2 cannot both bind dependent terms within the
nominative NP at the same time, and that DL1 and DL2 cannot take wide
scope over the nominative NP at the same time. It is also expected that the
bound reading with the QP being DL2 is harder than the one with the QP
being DL1, and that the wide-scope reading of DL2 over the nominative NP
is harder than that of DL1 over the nominative NP. Again I omit the illustra-
tion of the scope examples, due to space considerations, referring the reader
to Ueyama (1998:2.4) and Hayashishita (1999).

First let us make sure in (72) that there are instances in which two bound
readings obtain simultaneously:30

(72) SO-type construction:

[USC to UCLA to-ga] [55% -no gakusei-ni] [[so-itu-o
USC and UCLA and-NOM 55% -GEN student-DAT that-guy-ACC
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sitteiru] so-ko-no sensei-o] suisen-saseta.
know that-place-GEN professor-ACC recommend-made
“[(Each of) USC and UCLA] made [55% of the students] recommend
[its professor who knows him].”

We now examine the configuration of (70). As shown in (73), the two
bound readings do not obtain at the same time if both the two QPs are FDQPs:

(73) a. ?* [USC to UCLA to-o] [55% -no gakusei-ni]
USC and UCLA and-ACC 55% -GEN student-DAT

[[so-itu-o sitteiru] so-ko-no sensei-ga]
that-guy-ACC know that-place-GEN professor-NOM
suisen-saseta.
recommend-made

“[Its professor who knows him] made [55% of the students] recom-
mend [(each of) USC and UCLA].”

b. ?* [55% -no gakusei-ni] [USC to UCLA to-o]
55% -GEN student-DAT USC and UCLA and-ACC

[[so-itu-o sitteiru] so-ko-no sensei-ga]
that-guy-ACC know that-place-GEN professor-NOM

suisen-saseta.
recommend-made
“[Its professor who knows him] made [55% of the students] recom-
mend [(each of) USC and UCLA].”

In contrast to (73), the two bound readings successfully obtain in the
multiple OS-type construction as in (74) and (75), in which an existentialQP is
involved:

(74) a. [USC to UCLA to-o] [do-no gakusei-ni-mo]
USC and UCLA and-ACC which-GEN student-DAT-also

[[so-itu-o sitteiru] so-ko-no sensei-ga]
that-guy-ACC know hat-place-GEN professor-NOM

suisen-saseta
recommend-made
“[Its professor who knows him] made [every student] recommend
[(each of) USC and UCLA].”

b. [55% -no gakusei]-ni [do-no daigaku-o-mo]
55% -GEN student-DAT which-GEN university-ACC-also

[[so-itu-o sitteiru] so-ko-no sensei-ga]
that-guy-ACC know that-place-GEN professor-NOM
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suisen-saseta
recommend-made
“[Its professor who knows him] made [55% of the students] recom-
mend [every university].”

(75) a. [Do-no daigaku-o] [do-no gakusei-ni-mo]
which-GEN university-ACC which-GEN student-DAT-also

[[so-itu-o sitteiru] so-ko-no sensei-ga]
that-guy-ACC know that-place-GEN professor-NOM

suisen-saseta no?
recommend-made COMP
“[Which university] did [its professor who knows him] make [every
student] recommend?”

b. [Do-no gakusei-ni] [do-no daigaku-o-mo]
which-GEN student-DAT which-GEN university-ACC-also
[[so-itu-o sitteiru] so-ko-no sensei-ga]

that-guy-ACC know that-place-GEN professor-NOM
suisen-saseta no?
recommend-made COMP
“[Which student] did [its professor who knows him] make recom-
mend [every university]?”

If 55%-no gakusei “55% of the students” in (73) is replaced with so-no

gakusei “that student,” for example, the relevant anaphoric relation also
becomes possible, since the coreference between so-no gakusei and so-itu is
allowed:

(76) a. [USC to UCLA to-o] [so-no gakusei-ni] [[so-itu-o
USC and UCLA and-ACC that-GEN student-DAT that-guy-ACC

sitteiru] so-ko-no sensei-ga] suisen-saseta.
know that-place-GEN professor-NOM recommend-made
“[Its professor who knows him] made [that student] recommend
[(each of) USC and UCLA].”

b. [So-no gakusei-ni] [USC to UCLA to-o]
that-GEN student-DAT USC and UCLA and-ACC

[[so-itu-o sitteiru] so-ko-no sensei-ga]
that-guy-ACC know that-place-GEN professor-NOM

suisen-saseta.
recommend-made
“[Its professor who knows him] made [that student] recommend
[(each of) USC and UCLA].”
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Another point in regard to the multiple OS-type construction is that it is
harder for DL2 to be a Deep DL than DL1. Thus, (78) and (79) demonstrate
that the bound reading in (77b) is hardly established in case α is an FDQP,
compared to the case in (77a):

(77) a. . . . α-ACC/DAT NP-DAT/ACC [ . . . β . . . ]-NOM V
b. . . . NP-DAT/ACC α-ACC/DAT [ . . . β . . . ]-NOM V

(78) a. (Kotosi-wa) A-sya-o-sae Toyota-ni
(this:year-TOP) A-company-ACC-even Toyota-DAT
[so-ko-no oya-gaisya]-ga suisensita.
that-place-GEN parent-company-NOM recommended

“(This year,) [its parent company] recommended even Company A

to Toyota.”
b. ?* (Kotosi-wa) Toyota-ni A-sya-o-sae

(this:year-TOP) Toyota-DAT A-company-ACC-even
[so-ko-no oya-gaisya]-ga suisensita.
that-place-GEN parent-company-NOM recommended

“(This year,) [its parent company] recommended even Company A
to Toyota.”

(79) a. (Kotosi-wa) A-sya-ni-sae Toyota-o
(this:year-TOP) A-company-DAT-even Toyota-ACC
[so-ko-no oya-gaisya]-ga suisensita.
that-place-GEN parent-company-NOM recommended

“(This year,) [its parent company] recommended Toyota to even

Company A.”
b. ?* (Kotosi-wa) Toyota-o A-sya-ni-sae

(this:year-TOP) Toyota-ACC A-company-DAT-even
[so-ko-no oya-gaisya]-ga suisensita.
that-place-GEN parent-company-NOM recommended

“(This year,) [its parent company] recommended Toyota to even

Company A.”

As expected, there is no such contrast in case α in (77) is an existentialQP. The
examples in (80) correspond to the configuration schematized in (77b):

(80) a. (Kotosi-wa) Toyota-ni do-no

(this:year-TOP) Toyota-DAT which-GEN
zidoosya-gaisya-o [so-ko-no oya-gaisya]-ga
automobile-company-ACC that-place-GEN parent-company-NOM
suisensita no?
recommended COMP
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“(This year,) which automobile company did [its parent company]
recommend to Toyota?”

b. (Kotosi-wa) Toyota-o do-no

(this:year-TOP) Toyota-ACC which-GEN
zidoosya-gaisya-ni [so-ko-no
automobile-company-DAT that-place-GEN
oya-gaisya]-ga suisensita no?
parent-company-NOM recommended COMP
“(This year,) to which automobile company did [its parent company]
recommend Toyota?”

In these examples, the bound reading is allowed as readily as their analogues
corresponding to (77a).

5 Revised Essential Analysis

We have noted in section 3 that there can be many ways of executing the idea
represented by the Essential Analysis. The new descriptive generalizations in
section 4, however, significantly reduce the range of the adequate analyses. In
fact, the direction suggested by these observations is quite different from the
one presumed in most of the previous analyses. This may, however, not be
evident at first sight. In this section, therefore, I shall try to show this by
demonstrating that Saito (1992), one of the representative analyses of the OS-
type construction, suffers from serious problems in accounting for the new
generalizations. I will then present the Revised Essential Analysis, which, al-
though it is still skeletal, accounts for all the observed facts.

5.1 Recapturing the analysis proposed in Saito (1992)

According to the analysis proposed in Saito (1992), the OS-type construction
is derived when Scrambling (as an instance of Move α) applies to (81a) to
yield (81b):31

31 Saito (1992) does not discuss what motivates this movement, but Saito and Fukui (1998)
argues that Scrambling does not need to have a motivation (just like Merge), since the structure
it creates is consistent with the X-bar schemata for Japanese. (Cf. “The operation Merge is not
subject to Last Resort, in the sense that it is ‘costless’ and thus need not be motivated by any
kind of feature checking (Chomsky 1995a:26). Hence, if scrambling and heavy NP shift
are instances of Merge, it is not at all surprising that they are optional” (Saito and Fukui
1998:452–3).)
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32 This point is mentioned in Saito (1989). Cf. “I have argued in this paper that scrambling is S-
structure A′-movement and, further, that it can be freely undone in the LF component. The
latter conclusion implies that scrambling need not establish a semantically significant operator–
variable relation, as already suggested in Ross (1967), N. McCawley (1976), and Chomsky and
Lasnik (1977), among others” (Saito 1989:194).
33 Saito and Fukui (1998:443) refers to Lee (1994) for the hypothesis that “a chain created for
the purpose of feature checking must be retained at LF.”
34 Recall from section 3.1 above that Saito’s (1992) assumption that the chain formed by Scram-
bling can alternatively be an A′-chain is superfluous, as nothing in his paper requires it.

(81) a. NP-NOM NP-DAT/ACC . . .
b. [IP NPi-DAT/ACC [IP NP-NOM . . . ti . . . ]]

He states that this movement “does not, or at least need not, establish seman-
tically significant operator–variable relations” unlike topicalization and wh-
movement in English (Saito 1992:88), and relates this to his claim that
Scrambling can be “undone” at LF.32 Saito (1992) does not specify what
theoretical entity or property ensures the availability of the “radical recon-
struction” of Scrambling, but it seems reasonable, on the basis of Saito and
Fukui (1998:2.1, mentioned in n. 31), that for Saito (1992) Scrambling can be
“undone” because it is not motivated by any sort of feature checking.33

When Scrambling is undone at LF, i.e. when the DL is literally put back
into the original θ-position, the representations in (82) are derived, which
conform with what we have called the Surface OS-type:

(82) Surface OS-type under the analysis in Saito (1992):

PF: [IP NPi-DAT/ACC [IP NP-NOM . . . ti . . . ]]
LF: NP-NOM [ . . . NP-ACC/DAT . . . V]

When the movement is not undone, on the other hand, the representations in
(83) obtain, and this corresponds to what we have called the Deep OS-type:

(83) Deep OS-type under the analysis in Saito (1992):

PF: [IP NPi-DAT/ACC [IP NP-NOM . . . ti . . . ]]
LF: [IP NPi-DAT/ACC [IP NP-NOM . . . ti . . . ]]

Recall that the representations of the Deep OS-type are meant to account
for the so-called A-properties of the OS-type construction. But how can the
DL show A-properties while being in an IP-adjoined position, which is nor-
mally regarded as an A′-position? Saito (1992) argues that the chain formed
by Scrambling can be reanalyzed as an A-chain at LF under certain condi-
tions (which we will examine in more detail in the next subsection).

The relevant points of Saito’s analysis can thus be summarized as in (84):34
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(84) Saito’s grammar (reinterpreted):

a. An NP can move without being motivated by feature-checking.
b. The chain formed by the movement in (84a) can be reanalyzed as

an A-chain, provided that the relevant conditions are satisfied.
c. The movement in (84a) must be “undone” in the covert component

unless (84b) takes place.35

Therefore his analysis in effect claims (85):

(85) a. A Deep OS-type (i.e. the OS-type construction with A-properties)
can obtain if and only if the A-chain reanalysis is possible.

b. A Deep DL undergoes movement.

In the following two subsections, I argue against Saito’s (1992) analysis and
in fact any analysis that incorporates either of the assumptions in (85), by
demonstrating that serious problems are inevitably caused by each of these
assumptions.36

5.2 Deep DL and Case-marking

In this subsection, I examine assumption (85a) in light of the descriptive general-
izations presented in section 4 above, which are summarized in (57), repeated here:

(57) a. The DL in the long distance OS-type construction is necessarily a
Surface DL.

b. There is at most one Deep DL in a clause. (Thus, in the multiple
OS-type construction, at least one of the DLs is a Surface DL.)

c. In the multiple OS-type construction, it is harder for the second DL
to be a Deep DL than for the first DL.

While (57a) is in effect discussed in Saito (1992) and is compatible with his
analysis, (57c) (and possibly (57b) as well) turns out to raise a serious problem

35 Cf. “I was led to adopt Tada’s (1990) hypothesis that a non-operator, non-A position is not
licensed at LF. This hypothesis implies that unless scrambling is undone, the position of a
scrambled phrase must be reanalyzed either as an operator position or as an A position at LF”
(Saito 1992:102).
36 The insight stated in (84) is, in a sense, formulated more straightforwardly in Boskovic and
Takahashi (1998). Unlike Saito (1992), their analysis does not claim (85b), and hence, the
criticism in section 5.3 below does not apply to their analysis. Since their analysis still keeps
(85a), the arguments in section 5.2 are relevant to Boskovic and Takahashi (1998) as well as to
Saito (1992). See especially n. 42 below.
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for assumption (85a); this will become clear as we examine some details of his
A-chain reanalysis hypothesis later in this subsection.37

First, let us see how (57a) is accounted for under the analysis presented in
Saito (1992). Suppose that the A-chain reanalysis is in principle possible, as
long as no well-formed conditions are violated.38 Saito (1992) assumes that
(86) is one of the well-formedness conditions for an A-chain, following
Chomsky (1986b):39

(86) Each link of an A chain must be 0-subjacent. (I.e. no barrier can inter-
vene between two members of a single A chain.)

(Saito 1992:100 (67))

According to the condition in (86), then, long distance Scrambling can never
be reanalyzed as an A-chain while clause-internal Scrambling may optionally
be reanalyzed as an A-chain, at least in regard to this condition. Thus, (57a)
does not raise any problem against Saito’s (1992) analysis.

Second, observation (57b) indicates that not every clause-internal “Scram-
bling chain” can be reanalyzed as an A-chain. Therefore, this generalization
raises a problem for any analysis which assumes that an IP-adjoined position
(i.e. a landing site of a clause-internal Scrambling) can always be an A-
position in the relevant sense. Let us see how the IP-adjoined position is
characterized in Saito (1992).

He assumes that (87) is another well-formed condition for an A-chain:

(87) If C = (a1, . . . , an) is a maximal CHAIN, then an occupies its unique
θ-position and a1 its unique Case-marked position.40

(Saito 1992:(60), (74); cited from Chomsky 1986a:137 (171))

37 The assumption in (85a) may face another problem with respect to the availability of resump-
tion in the Deep OS-type, as originally pointed out in Hayashishita (1997), since it is normally
considered that an A-chain does not allow resumption. However, this does not make a strong
counterargument without a formal theory of resumption in Japanese, and I will not pursue the
discussion here. Hoji and Ueyama (1998) discusses the relevant empirical materials and makes
an attempt to characterize resumption in Japanese.
38 In fact, this seems to be an implicit assumption of Saito (1992). This is suggested by the logic
in the following part: “The first possibility is that the Chain Condition [= (87)], or the relevant
part of it, applies at S-structure but not at LF. If this is the case, then nothing would prevent the
chain created by clause-internal scrambling from being an A-chain at LF” (Saito 1992:106). This
argument does not hold if one considers that the Chain Condition is a licensing condition for an
A-chain, and that nothing can be reanalyzed unless it is licensed as such.
39 While Saito (1992) cites Chomsky (1986b) for (86), I have not been able to locate the part in
Chomsky (1986b) which exactly states (86) as it is.
40 Apparently, this condition is not meant to apply to A′-chains.
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This condition requires that an NP be Case-marked in the “Scrambled”
position in order to qualify as a Deep DL (i.e. the “scrambled NP” that
exhibits A-properties). Saito (1992) specifically claims that V0 raises to I0 at
LF so that V0 can enter into SPEC–head agreement with an NP in an IP-
adjoined position.41 Saito (1992:106) goes on as follows: “Suppose further
that the IP adjoined position in Japanese can not only be an IP SPEC posi-
tion, as Kuroda (1988) proposes, but can also participate in SPEC/head
agreement with the position of I. The latter assumption basically means that
SPEC/head agreement in Japanese differs from that in English in two re-
spects: It is optional and furthermore can be many to one.” Therefore this
analysis explicitly predicts that both of the two DLs in the multiple OS-type
construction can be a Deep DL simultaneously. This however is a wrong
prediction, as we have observed in section 4.2 and as recorded in (57b),
repeated above.

One may object, however, that the analysis suggested in (Saito 1992) can be
made compatible with observation (57b) with some modification which does
not affect the main claim a great deal.42 Suppose for example that NPs in
Japanese need not be Case-marked (perhaps because of the accompanying

41 Saito (1992) follows Kuroda (1988) and assumes that an adjoined position can enter into
SPEC–head agreement. Obviously, however, Saito (1992) does not adopt Kuroda’s (1988) analysis
of the OS-type construction. According to Kuroda (1988), a “Scrambled NP” (a DL, in our
terms) cannot be marked with Case. (Cf. Kuroda 1988:Proposition J-9 “A scrambled object
marked with o is not Case-marked,” and Assumption U-5 (revised) “If a chain is marked with
Case, it cannot occupy more than one Case position.” Note that, for Kuroda, the object posi-
tion and the SPEC of IP position, which is taken to be the landing site of Scrambling, are both
Case-marked positions.) As suggested by (87), on the other hand, it is crucial in Saito (1992)
that a DL can be marked with Case.
42 It is not always easy to modify an analysis so as to make it compatible with (57b), depending
upon how it characterizes the source of “A-properties” of a Deep DL. For example, Saito and
Fukui (1998) seems to assume that an IP-adjoined position is construed as an A-position after V
raises to I, judging from the statement in Saito and Fukui (1998:454, n. 25). It is very difficult to
modify such an analysis so that only one DL be assigned “A-properties” in a multiple OS-type
construction.

The analysis presented in Boskovic and Takahashi (1998) also faces this problem. In
our terms, they claim that a Deep DL (i.e. a “Scrambled” NP which shows A-properties) is θ-
marked in the “Scrambled” position, and that “a verb may θ-mark its object in the IP-adjoined
position [ . . . ] when moved to I” (Boskovic and Takahashi 1998:360). As we have seen in
section 4.2 above, a verb such as recommend can have two internal arguments, THEME (accu-
sative-marked) and GOAL (dative-marked), so to speak, and either NP can be a Deep DL,
especially when it is the only DL. But yet it is not allowed for both of them to become Deep DLs
at the same time. This fact cannot be explained under the analysis in Boskovic and Takahashi
(1998), unless it is augmented by a highly implausible stipulation (such as “A verb cannot θ-
mark more than one object after raising to I,” for example).
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overt case-marker) but can optionally receive Case,43 and that verbs can carry
at most one Case to assign; it will be assigned to an NP in an object position
if Case assignment takes place before V raises to I, while it will be assigned to
a “Scrambled” position after the V-to-I raising.44 Then according to (87), a
“Scrambling chain” can be reanalyzed into an A-chain only if the DL (rather
than its trace) is assigned Case by the verb, and hence it will be guaranteed
that there be at most one Deep DL per clause. This is one way to make
Saito’s (1992) analysis compatible with (57b).

Even if we adopt this modification, however, (57c) poses an even more
serious challenge for Saito’s analysis. (57c) states that DL1, rather than DL2,
tends to be picked as a target of SPEC–head agreement with V+I, in the terms
of Saito (1992):

(88) [IP DL1 [IP DL2 [IP NP-NOM . . . V+I]]]

If it were the other way around, i.e. if the NP closer to V+I entered into
agreement relation, this might sound more plausible, but the fact is that one
has to assume that SPEC–head agreement can occur skipping the closer
possible target, and furthermore, that such a “long distance” agreement is
in fact much preferred to a “local” agreement. Technically it may be pos-
sible to conceive of a stipulation yielding such a result. It is, however, most
likely that such a stipulation would go against the core insight underlying
the notion “agreement,” and hence may ultimately undermine what consti-
tutes the core insight concerning the computational system of the human
language faculty.

The root of this problem lies in the assumption that the “A-properties” of a
DL are attributed to the establishment of a relation between the verb and the
DL. This assumption, however, is the core idea of the A-chain reanalysis
hypothesis in Saito (1992), as recorded in (85a), repeated here:

(85) a. A Deep OS-type (i.e. the OS-type construction with A-properties)
can obtain if and only if the A-chain reanalysis is possible.

Observation (57c) therefore indicates that (85a) cannot be maintained.

43 This is what Kuroda (1988:section 6) proposes.
44 One may also entertain the possibility that Case is always assigned at LF and that V-to-I
raising is an optional operation. I do not pursue this possibility because Saito (1992:106) states
that the V-to-I raising he has in mind is an operation exactly like the one Chomsky (1991)
suggests for English, which is not considered to be optional.
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5.3 Movement vs. Base-generation

Consider now the representations in (89):

(89) PF: NP-NOM . . . NP-DAT/ACC . . .
LF: [NP-DAT/ACC]i . . . NP-NOM . . . ti . . .

(89) has a PF representation of an SO-type construction, and an LF repres-
entation of the Deep OS-type; therefore, if (89) were well-formed, it would be
predicted that an (apparent) SO-type construction could exhibit the proper-
ties of the Deep OS-type. But in fact, this is not the case, at least generally
speaking.45 Therefore, any analysis of the OS-type construction should explain
why (89) is very marginal at best.

Under an analysis which assumes that a Deep DL undergoes movement,
(89) will obtain if the movement takes place in the covert component. There-
fore, such an analysis has to stipulate that the relevant movement must be
overt in order to exclude (89). As an attempt to ensure this, one may wish to
entertain the possibility that Scrambling is motivated by a strong feature (i.e.
a feature which must be checked before SPELLOUT). However, if this assump-
tion is made, one must reconsider why Scrambling can be “undone” at LF.
Recall from the discussion in section 5.1 that one of the most plausible accounts
for the difference between Scrambling in Japanese and wh-movement in
English, for example, is to assume that Scrambling can be “undone” exactly
because it is not driven by any feature checking, as suggested in Saito and
Fukui (1998:2.1) and Lee (1994). Obviously, these two assumptions conflict
with each other. Therefore, as long as the explanation for the “undoing” of
Scrambling just given is maintained, one can merely add an unprincipled
stipulation that Scrambling is an overt operation, in order to rule out (89).

The problem is in fact mentioned in Saito (1992:108), but it is presented as
a problem for the absence of WCO effects only, and he proposes that the
WCO effects should be accounted for by referring to the S-structure. This
solution is clearly unsatisfactory, since the problem is relevant not only to the
WCO effects, but to any property connected with the Deep OS-type. For
example, Saito (1992) assumes that the Binding Theory applies at LF, and
that an “anaphor” otagai “each other” can be bound by a Deep DL. Although
we do not adopt the assumption that otagai has the feature [+anaphor] (as

45 Kitagawa (1990) in effect mentions that an SO-type construction can marginally exhibit some
properties of the OS-type construction. See section B.1.2 of Ueyama (1998) for a summary
of the relevant parts of Kitagawa (1990). Kitagawa’s observations with respect to the bound
reading and the scope interpretation are accounted for by the analysis presented in Ueyama
(1998:Appendix D) and Hayashishita (1999).
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mentioned in section 2.2.1 above), let us momentarily accept this assump-
tion for the sake of discussion. Suppose that Scrambling can also take place at
LF; since it is a covert movement, the PF representation is just like an
SO-type sentence, but the “Scrambled” NP c-commands the subject at LF. It
is then predicted by Saito’s theory that an “anaphor” within the subject could
be bound by a covertly “Scrambled” NP, but he explicitly denies the possibil-
ity of such “anaphor”-binding in his (13). This discrepancy between the pre-
diction and the observation is not even pointed out in Saito (1992).

I have argued that any analysis incorporating assumption (85b) has to
stipulate that the movement has to take place in the overt component, and
that it is difficult to derive the stipulation from a deeper principle:

(85) b. A Deep DL undergoes movement.

Therefore, I conclude that an appropriate analysis of the OS-type construc-
tion should not include (85b).

5.4 Revised essential analysis

I have thus argued against the claims in (85), repeated here:

(85) a. A Deep OS-type (i.e. the OS-type construction with A-properties)
can obtain if and only if the A-chain reanalysis is possible.

b. A Deep DL undergoes movement.

The criticisms in the preceding subsections apply to any analysis which
(directly or indirectly) makes these claims, and in fact they apply to almost all
analyses of the OS-type construction in the literature.

The Essential Analysis given in section 3.2 above was meant to delineate the
minimal requirements for any successful analysis of the OS construction. Now
that we have rejected the claims in (85), the range of the appropriate analyses is
further restricted, and we are in a position to revise the Essential Analysis so that
it can account for all the observations presented above, without assuming (85).

First, we have to assume that the Deep DL is base-generated in a position
outside the θ-domain of the predicate, since claim (85b) is rejected.46 One

46 The claim that the DL is (or can be) base-generated in a position c-commanding the nominat-
ive NP is found in some preceding works.

Kitagawa (1990) proposes that the OS-type construction can be derived from either the
D-structure (i) “. . . NP-NOM . . . NP-ACC . . . V . . .” or (ii) “. . . NP-ACC . . . NP-NOM . . .
V . . .” Unlike the analysis in this chapter, however, his claims that cases (i) and (ii) are not
distinguished in regard to the availability of a bound reading or the scope interpretation. See
Ueyama (1998:B.1.2) for a review of Kitagawa’s analysis.
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would then naturally wonder how the locality between the Deep DL and the
corresponding θ-position could be accounted for. Ueyama (1997) proposes
that the Deep DL has to be accompanied by an empty operator movement
originated in the θ-marked position corresponding to the DL, as schematized
in (90):47

(90) Deep OS-type:

PF: NP-DAT/ACC (= DL) . . . NP-NOM . . . eci . . .48

LF: NP-DAT/ACC (= DL) Opi NP-NOM . . . ti . . .

In order to account for the observation that a clause boundary cannot
intervene between the Deep DL and its corresponding θ-position (as sum-
marized in (57a)), it is necessary to assume that the relevant empty operator
movement is clause-bounded.49 As for the observation recorded in (57b) that
there is at most one Deep DL per clause, we should assume that the position
in which the DL is base-generated in (90) does not exist more than one per
clause, for either a syntactic or an interpretive reason. I consider that this is
a choice which should be made on the basis of the consideration of a wider
range of facts, including the comparison between the OS-type construction
and other constructions which arguably involve an empty operator move-
ment, such as C(ase-)M(arked)-comparatives, CM-stripping, CM-sluicing, and

Boskovic and Takahashi (1998) proposes that every DL is base-generated in a position out-
side the θ-domain of the predicate, and that the Deep DL remains in that position while the
Surface DL moves into the object position. See section 5.2 above (especially n. 42) for a criticism
of their analysis.
47 Ueyama (1997) states that it is the case-marker on the DL (rather than the NP itself ) that
requires the empty operator movement. It is assumed that a case-marker is not properly inter-
preted without being syntactically related to the verb, and that (i) θ-marked positions are syn-
tactically related to the verb, and (ii) the empty operator movement as in (90) forms a syntactic
relation between the Deep DL and the θ-position. A crucial assumption here is that a case-
marker is not related to abstract Case at all.
48 In this work I leave open at what point of the derivation the empty operator movement
occurs, since it does not seem to hinge on any empirical issues at this stage.
49 Ueyama (1997) states that the empty operator movement in question is an instance of QR,
which is assumed to be clause-bounded. Obviously the assumption that the relevant empty
operator movement is clause-bounded should be carefully examined in connection with other
constructions in Japanese which may involve an empty operator movement: e.g. cleft construc-
tion, tough construction, comparative ellipsis, stripping, sluicing, and so on. I leave it to future
research to argue for the assumption that the empty operator movement in Japanese is clause-
bounded. Hoji and Ueyama (1998) contains some relevant discussion.

I am grateful to Hajime Hoji for originally suggesting to me that the Deep OS-type might
involve an empty operator movement.
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CM-clefts in Japanese, as discussed in Hoji and Ueyama (1998). Although I
cannot yet provide a full-fledged argument at this stage, I will suggest in
section 5.5 below that the availability of this position is closely related to the
interpretation of the entire clause in question.

The properties of the Deep OS-type (summarized in (53), which is repeated
here) can be accounted for straightforwardly under the analysis in (90):

(53) Properties of the Deep OS-type:

a. Absence of WCO effects
b. Wide-scope reading of DL with respect to the subject

A dependent term contained in the subject NP can be bound by the DL,
because the latter c-commands the former in their base-generated positions,
and the Formal Dependency (which is contingent upon LF c-command, as
introduced in (9–10) in section 2.2.2 above) can be established between them.
Hence the absence of the so-called WCO effects is as expected. Similarly,
the DL QP will take wide scope over the subject QP because the former
c-commands the latter at LF, assuming the Scope Interpretation Hypothesis
(which is introduced in (49) in section 3.3 above).50

Saito (1992) presumes that the Surface DL undergoes derivation just like
the one of the Deep DL until S-structure. Exactly for this reason, he needs the
A-chain reanalysis hypothesis in order to make the Deep OS-type diverge
from the Surface OS-type. But as we have argued in section 5.2, this hypoth-
esis is inappropriate for the OS-type construction in Japanese. Now, if we
postulate that the Surface DL is base-generated in the same position as the
Deep DL, we would need to devise some mechanism in order to separate
them in the course of the derivation.51 I would like to propose instead that the
Surface DL undergoes a derivation different from the one of the Deep DL
from the beginning.

Let us assume that a Surface DL is base-generated in the (ordinary)
θ-position, unlike a Deep DL. Note that no operation is necessary in order to
derive the LF representation of the Surface OS-type:

(91) Surface OS-type:

PF: NPi-DAT/ACC (= DL) NP-NOM . . . ti . . .
LF: NP-NOM NP-DAT/ACC (= DL). . .

50 See n. 25 in section 3.3 above for the status of the Scope Interpretation Hypothesis (49) in this
chapter.
51 Thus, Boskovic and Takahashi (1998), which assumes that every DL is base-generated outside
of the θ-domain, adopts the A-chain reanalysis hypothesis in Saito (1992).
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Although Saito (1989, 1992) and others have proposed an analysis in which a
Surface DL undergoes an overt movement and then is covertly put back into
the θ-position, the representations in (91) obtain if we assume that the Surface
DL undergoes a PF movement, as Hayashishita (1997) proposes. The latter
derivation should be more “costless” than the “undoing” analysis, since the
PF movement analysis requires only one operation to derive (91).52 The prop-
erties of the Surface OS-type (summarized in (54) repeated here) are then
accounted for in a straightforward manner:

(54) Properties of the Surface OS-type:

a. Preservation of WCO effects
b. Narrow-scope reading of DL with respect to the subject
c. Reconstruction effects
d. Literal reconstruction of a wh-phrase

There does not seem any syntactic “motivation” for this movement. But
such a property may be ascribed to the PF movement in general, as it is often
said that an operation in the phonological component has properties different
from the one in the overt (i.e. before SPELLOUT) and the covert components.
Nevertheless, we have to assume that the PF movement (or the PF representa-
tion) is relevant to the so-called Subjacency Conditions, in order to account for
the fact that the OS-type construction (whether it is the Deep or the Surface
OS-type) exhibits the locality effects. Naturally the ultimate analysis has to be
accompanied by a theory of Subjacency effects, but this is definitely beyond
the scope of this work, and should be pursued in some future research.53

We have also observed the effects described by (57c) in section 4.2:

(57) c. In the multiple OS-type construction, it is harder for the second DL
to be a Deep DL than for the first DL.

I have argued in section 5.2 that this fact cannot be accounted for under the
A-chain reanalysis hypothesis as in Saito (1992). Under our current analysis,

52 See n. 19 in section 2.4 above.
53 Notice that the theory of Subjacency effects has to be reconsidered regardless of this claim,
since it is not easy to express the subjacency conditions as applying to LFs in the model of
grammar outlined in Chomsky (1995a), in which the feature-driven movements are restricted by
Minimal Link Conditions and should be even more local (cf. Chomsky 1995a:ch. 4 section 4.5.5).
This suggests that not only in Japanese but universally the PF component may play a central
role regarding the so-called Subjacency effects. See Merchant (1999) for arguments that the
locus of (some of) the island effects should be in the phonological component. I am grateful to
Teruhiko Fukaya for the relevant information.
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in which a Deep DL is base-generated and a Surface DL undergoes PF move-
ment, the generalization is rephrased as in (92):

(92) The PF movement crossing the Deep DL is allowed only marginally.

Although (92) may appear to be an unnatural condition, it is worth noting
that (92) is relevant to another construction as well. Recall from the discussion
in section 5.3 that an SO-type construction normally does not (but sometimes
marginally does) exhibit the properties of the Deep OS-type. I have pointed
out there that this observation cannot be accounted for by the analysis in Saito
(1992) since it allows the derivation of (89) (repeated here), unless a stipulation
is added that this movement cannot occur in the covert component:

(89) PF: NP-NOM . . . NP-DAT/ACC . . .
LF: [NP-DAT/ACC]i . . . NP-NOM . . . ti . . .

Under the analysis given in this subsection, (93) is the schematic structure
corresponding to (89):

(93) PF: NP-NOMj NP-DAT/ACC (= Deep DL) . . . tj (= PF movement
trace) . . . eci . . .

LF: NP-DAT/ACC (= Deep DL) Opi NP-NOM . . . ti . . .

If the derivation in (93) were allowed freely, the current analysis would
make a wrong prediction as well.54 Notice, however, that the PF movement in
(93) is blocked (or regarded as marginal) due to (92). Therefore (92) may be
worth taken into consideration in characterizing the PF movement in general.
I would like to suggest that the “Subjacency effects” in Japanese, to be described
in future research, should also cover the effects of (92).

We can summarize the preceding discussion in the form of the Revised

Essential Analysis in (94):

(94) Revised Essential Analysis:

a. Deep OS-type:

PF: NP-DAT/ACC (= DL) . . . NP-NOM . . . eci . . .55

LF: NP-DAT/ACC (= DL) [Opi [NP-NOM . . . ti . . . ]]

54 This is the issue discussed in section 5.3 above. I thank Chris Kennedy for raising a question
relevant to this point.
55 Alternatively, the PF representation of the Deep OS-type may be as in (i):

(i) PF: NP-DAT/ACC (= DL) [Opi [NP-NOM . . . ti . . . ]]

It depends on what point of the derivation the empty operator movement occurs at, as men-
tioned in n. 48 above.
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b. Surface OS-type:

PF: NPi-DAT/ACC (= DL) NP-NOM . . . ti . . .
(DL having undergone a PF movement)

LF: NP-NOM [NP-DAT/ACC (= DL) . . . ]

This analysis is still skeletal, with many choices left open. It is nevertheless
significant that this line of analysis does not suffer from the fatal problems
that plague the one presented in Saito (1992).

5.5 A note on the availability of a Deep DL and the clause type

The Revised Essential Analysis claims that an NP can be base-generated outside
the θ-domain of the predicate. One may naturally wonder what type of position
this might be. I believe that in order to fully characterize this position, we must
consider how a Deep DL is interpreted in this position, taking into account the
observations given in this subsection. Although its discussion with regard to
the interpretive characteristics of the Deep DL (in comparison with nominative-
marked NPs, so-called “topics,” and other case-marked NPs) is still speculative,
let us cite the relevant claim made in Ueyama (1996, 1997, 1998).

Ueyama (1996, 1997) claim that there are syntactically two types of clause
structures, and that the one is (ultimately) interpreted as an eventuality and
the other as a predicational proposition.56 It is not easy to demonstrate whether
a given clause is interpreted as an eventuality or as a predicational proposition.
For example, a sentence “John kissed Mary” can be understood as either (i)
an eventuality of “kissing” whose agent is “John” and whose theme/patient
is “Mary,” or (ii) a predication of a property “kissed Mary” in regard to a
substance “John,” and it appears that the two interpretations cannot be dis-
tinguished in terms of the truth condition(s).57 Nevertheless, there are some
clauses which unambiguously represent an eventuality, such as the embedded
clause of a perceptual verb, as given in (95):58

56 I am using the term eventuality to cover both events and states, following Bach (1986).
57 See Kuroda (1965, 1972, 1992) for relevant discussions, especially with regard to the distinc-
tion between categorical and thetic judgments, since sometimes the types of phenomena dis-
cussed there are also relevant to the distinction between predicational proposition and eventuality.
These two distinctions are not meant to be identical, however. Kuroda’s main concern is the
characterization of nominative-marked NPs and topic-marked NPs, and as a result, his theory
does not easily extend to Deep DLs. Ueyama (1996, 1997, 1998) have tried, on the other hand,
to characterize the core concept in a way different from Kuroda’s, so as to cover the distinction
between the Deep and the Surface OS-type.
58 One may consider (95) to be an instance of the OS-type construction, since a dative-marked
NP precedes a nominative-marked phrase, but this is the unmarked word order with the predicate
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(95) NP-DAT [CP . . . [COMP tokoro]]-NOM mieta

“NP could see the scene of CP.”

Generally speaking, an embedded clause of a perceptual verb characteristic-
ally denotes an eventuality, since it is impossible to visibly “see” a predicational

proposition. In contrast, the embedded clause in (96), for example, can express
a predicational proposition just as a matrix clause:

(96) NP-TOP [CP . . . [COMP to]] omotteiru

“NP thinks that CP.”

I wish to claim that a Deep DL has to correspond to one of the two
constituents of the “major predication,” which can be found only in a clause
expressing a predicational proposition: in other words, I claim that a Deep DL
cannot be interpreted if the clause is interpreted as an eventuality. It then
follows that a DL within a clause expressing an eventuality is necessarily a
Surface DL for interpretive reasons; hence, the LF representation correspond-
ing to (97) must be (98a), rather than (98b):

(97) PF:

NP-DAT [CP NP-ACC/DAT NP-NOM . . . [COMP tokoro]]-NOM mieta

(98) LF:

a. NP-DAT [CP NP-NOM . . . NP-ACC/DAT . . . [COMP tokoro]]-NOM
mieta

b. *NP-DAT [CP NP-ACC/DAT . . . NP-NOM . . . [COMP tokoro]]-NOM
mieta

We thus expect that the WCO effects are preserved in this type of OS-type
construction, and that the DL cannot take wide scope over the embedded
subject. In other words, we expect that (99a) disallows the bound reading and
that (99b) fails to yield the reading in which QP1 takes wider scope than QP2:

(99) a. NP-DAT [CP QP-ACC/DAT [NP . . . NP . . . ]-NOM . . . [COMP tokoro]]-
NOM mieta

b. NP-DAT [CP QP1-ACC/DAT QP2-NOM . . . [COMP tokoro]]-NOM
mieta

mieta “could see.” Therefore, sentences with the order [NP-DAT . . . NP-NOM . . . mieta]
exhibit the properties of the SO-type construction, and those with the order [NP-NOM . . .
NP-DAT . . . mieta] the properties of the OS-type construction. Some of the relevant examples
are found in Takezawa (1987).
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Both of these expectations are in fact borne out. Due to space limitations,
however, I only present the examples relevant to the bound reading in what
follows.59

(100a) is an example which shows that a bound reading is not available in
the configuration in (99a), and its corresponding SO-type construction is given
in (100b):

(100) a. ?* John-ni-wa [CP 55%-no robotto-o [NP so-re-no
John-DAT-TOP 55%-GEN robot-ACC that-thing-GEN

sekkeisya]-ga kowasiteiru tokoro]-ga mieta rasii.
designer-NOM destroying COMP-NOM could:see they:say
“They say that John could see [[its designer] destroying 55% of the

robots].”
b. * John-ni-wa [CP [NP so-re-no sekkeisya]-ga

John-DAT-TOP that-thing-GEN designer-NOM
55%-no-robotto-o kowasiteiru tokoro]-ga mieta
55%-GEN-robot-ACC destroying COMP-NOM could:see
rasii.
they:say
“They say that John could see [[its designer] destroying 55% of the

robots].”

One might suspect that the perceptual report construction does not allow
a bound reading at all, but (101) shows that it is indeed possible, as long as
a relevant FD (i.e. Formal Dependency, the establishment of which is con-
tingent upon LF c-command) can be established:60

(101) John-ni-wa [CP 55%-no robotto-ga [NP so-re-no
John-DAT-TOP 55%-GEN robot-NOM that-thing-GEN
sekkeisya]-ni tobikakatteiru tokoro]-ga mieta rasii.
designer-DAT assaulting COMP-NOM could:see they:say
“They say that John could see [55% of the robots assaulting [its designer]].”

Notice that the QP in (100) is what we have called an FDQP, i.e. a QP which
can yield a bound reading only on the basis of an FD. As we have seen in

59 As noted in section 4.1, Ueyama (1998:ch. 2) and Hayashishita (1999) contain the relevant
empirical paradigms with regard to the scope interpretation.
60 There are also some speakers who hardly allow quantification within the embedded clause of
a perceptual verb. Interestingly, even such speakers generally accept a bound reading with an
existentialQP.
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section 2.2.2 above, other types of QPs (such as do-no NP “which NP,” which
we have labeled existentialQP above) allow a bound reading without recourse to
FD, and hence, it is predicted that a bound reading will obtain if we use such
a QP instead of 55%-no NP in (100). This prediction too is borne out, as
illustrated in (102):

(102) John-ni-wa [CP do-no konpyuutaa-o-mo [NP so-re-no
John-DAT-TOP which-GEN computer-ACC-also that-thing-GEN
sekkeisya]-ga kowasiteiru tokoro]-ga mieta rasii.61

designer-NOM destroying COMP-NOM could:see they:say
“They say that John could see [[its designer] destroying every computer].”

It is also expected that the bound reading in (100) should become available
if the inner CP is embedded in an environment which allows the occurrence
of a Deep DL. As shown in (103), the bound reading is possible if the CP is
a complement clause of a verb such as omow- “think” (cf. (96)):

(103) John-wa [CP 55%-no kaisya-ni [NP so-ko-no
John-TOP 55%-GEN company-DAT that-place-GEN
bengosi-ga] ayamatta to] omotteiru.
attorney-NOM apologized COMP think
“John thinks [that [its attorney] apologized to (each of) 55% of the

companies].”

I have suggested in this subsection that a Deep DL (i.e. a “Scrambled” NP
showing the “A-properties”) is required to occur in a clause which is (ultim-
ately) interpreted as what I call predicational proposition. Obviously, more
research is necessary in order to fully materialize the “prospectus” presented
above. Nonetheless, I find it to be significant and encouraging that the

61 Some speakers may not like the sequence o-mo. We can make minimal pairs by using ni-mo

instead, as in (i):
(i) a. ?* John-ni-wa [55%-no robotto-ni [so-re-no

John-DAT-TOP 55%-GEN robot-DAT that-thing-GEN
sekkeisya]-ga kizu-o tuketeiru tokoro]-ga mieta rasii.
designer-NOM scratch-ACC put COMP-NOM could:see they:say
“They say that John could see [[its designer] scratching 55% of the robots].”

b. John-ni-wa [do-no konpyuutaa-ni-mo [so-re-no
John-DAT-TOP which-GEN computer-ACC-also that-thing-GEN
sekkeisya]-ga kizu-o tuketeiru tokoro]-ga mieta rasii.
designer-NOM scratch-ACC put COMP-NOM could:see they:say
“They say that John could see [[its designer] scratching every computer].”
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observations in (100–3) confirm the predictions made by the analysis pro-
posed in this work, once we assume that the position of the base-generated
Deep DL is closely tied to a certain type of interpretation, and, as a result, a
Deep DL is not allowed when the relevant interpretation is unavailable.

6 Conclusion

The aim of this work has been to characterize a proper analysis of the OS-
type construction (i.e. the so-called “Scrambling” construction) in Japanese.
As mentioned in section 2, many analyses in effect recognize (at least) two
distinct analyses for this construction, and we have given them the names the

Deep OS-type and the Surface OS-type.
Having first classified the major observations in past studies as in (53) and

(54), I argued in section 3 that any successful analysis should conform to the
skeletal analysis presented in (44) (all repeated here):

(53) Properties of the Deep OS-type:

a. Absence of WCO effects
b. Wide-scope reading of DL with respect to the subject

(54) Properties of the Surface OS-type:

a. Preservation of WCO effects
b. Narrow-scope reading of DL with respect to the subject
c. Reconstruction effects
d. Literal reconstruction of a wh-phrase

(44) Essential Analysis:

An OS-type construction involves either a Deep DL (as in (44a)) or a
Surface DL (as in (44b)).
a. Deep OS-type:

PF: NP-ACC/DAT (= DL) . . . NP-NOM . . . V
LF: NP-ACC/DAT (= DL) [ . . . NP-NOM . . . V]

b. Surface OS-type:

PF: NP-ACC/DAT (= DL) . . . NP-NOM . . . V
LF: NP-NOM [. . . NP-ACC/DAT (= DL) . . . V]

I then added further observations of the OS-type construction in section 4, as
summarized in (57) (repeated here):

(57) a. The DL in the long distance OS-type construction is necessarily a
Surface DL.
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b. There is at most one Deep DL in a clause. (Thus, in the multiple
OS-type construction, at least one of the DLs is a Surface DL.)

c. In the multiple OS-type construction, it is harder for the second DL
to be a Deep DL than for the first DL.

In section 5 I demonstrated that the observations in (57b) and (57c) raise
serious problems for any analysis (including Saito 1992, Saito and Fukui
1998, and Boskovic and Takahashi 1998, among others) which incorporates
the assumption in (85a) (repeated here):

(85) a. A Deep OS-type (i.e. the OS-type construction with A-properties)
can obtain if and only if the A-chain reanalysis is possible.

I also pointed out there that an analysis which assumes (85b) (repeated here)
would need a stipulation which blocks the covert application of the relevant
movement, and that it is very hard to derive the stipulation from a deeper
principle:

(85) b. A Deep DL undergoes movement.

Thus, I have argued that an appropriate analysis of the OS-type construction
should assume neither (85a) nor (85b).

In order to illustrate that the observations presented in this work can be
accounted for without the assumptions in (85), I have then presented the
Revised Essential Analysis in (94) (repeated here):

(94) Revised Essential Analysis:

a. Deep OS-type:

PF: NP-DAT/ACC (= DL) . . . NP-NOM . . . eci . . .
LF: NP-DAT/ACC (= DL) [Opi [NP-NOM . . . ti . . . ]]

b. Surface OS-type:

PF: NPi-DAT/ACC (= DL) NP-NOM . . . ti . . .
(DL having undergone a PF movement)

LF: NP-NOM [NP-DAT/ACC (= DL) . . . ]

This analysis has to be accompanied by the following assumptions:

(104) a. The empty operator movement in (94a) is clause-bounded.
b. There is at most one position per clause in which the DL is base-

generated as in (94a).
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c. The Subjacency Condition applies to the PF movement (or to the
PF representation) in (94b).

The theories from which (104) can be derived have yet to be developed, but I
have suggested above that each assumption in (104) is at least not implausible:

Instead of (85), the proposed analysis claims (105):

(105) a. A Deep OS-type (i.e. the OS-type construction with A-properties)
can obtain if and only if the DL can be base-generated in the pre-
nominative position (accompanied by an empty operator move-
ment, as specified in (94a)).

b. A Deep DL does not undergo movement.

Thus, as far as the OS-type construction in Japanese is concerned, I conclude
that the “A-positions” in Japanese are coextensive with the positions where
an NP is base-generated. Note that this conclusion is not meant to be a
universal claim, since we have not scrutinized the corresponding facts in other
languages. In fact, I consider it to be quite likely that there is a language
(which is equipped with a rich overt agreement system, presumably) that has
a marked word order construction involving an overt A-movement. If it is
shown (i) that the existence of a certain syntactic head X0 is relevant to the
availability of the Deep OS-type (so to speak), (ii) that the relation of the X0

and the DL (so to speak) must be local, and desirably (iii) that the agreement
between the X0 and the DL is overtly marked, we will be able to conclude that
an A-movement is involved in deriving the construction in question.

Before closing, I would like to mention that the conclusions drawn in this
chapter are relevant to the claim made in Fukui (1986) and in Kuroda (1988),
when interpreted as in Hoji (1998a:section 3), that Japanese lacks formal
agreement features altogether. An immediate consequence of this assumption
is that there is no feature-driven movement in this language at all (as claimed in
Saito and Fukui 1998), and the conclusion in this work can thus be considered
as a natural consequence of this assumption. Conversely, if it is shown to hold
that the A-positions in Japanese are completely coextensive with the positions
where an NP is base-generated, it follows that there is no positive evidence for
the existence of A-movement, and hence the relevant formal features, in this
language. In this sense, then, the conclusion in this work can be regarded as a
piece of supporting argument for the claim that there is no formal agreement
feature in Japanese.
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The Psycholinguistics of Anaphora

Janet L. Nicol and David A. Swinney

1 Introduction

In this chapter, we will review some of the research on the processing of
anaphoric elements during language comprehension. We will focus primarily,
though not exclusively, on the processing of reflexives and pronouns (which
will be jointly referred to as proforms) within sentences, rather than within
discourse contexts.

The psycholinguistic study of anaphora is different from the formal ana-
lysis of anaphora, which we take to be, primarily, the characterization of the
constraints on coindexation and coreference within a syntactic domain. The
psycholinguist’s approach is to explore how the sentence comprehension mech-
anism computes coreference during sentence processing. It is important to
bear in mind that formal treatments capture anaphoric dependencies as they
are represented within complete sentences, but for the processing system, a
sentence may still be underway when a proform appears, so dependency rela-
tions must often be computed in the context of incomplete sentences. Another
major difference is that while the linguist emphasizes the conditions under
which coindexation may or may not occur, the psycholinguist is concerned
with the consequences of coindexation, specifically: once it is determined that
two elements are coindexed, how is this manifested psychologically during
sentence processing?

We will start with the following assumptions about how sentence compre-
hension proceeds: (i) Incoming words are recognized, grammatical categories
are identified, words are grouped into constituents, and constituents are linked.
(ii) The lexical and phrase structure processes (or parsing processes) do not lag
far behind the input. (iii) Lexical and phrase structure processing precedes
anaphoric processing. For example, if the sentence input is Mary told Susan

about herself over dinner, by the time herself appears in the input, the sentence
has been structured so that Mary is in subject position (or Spec of IP), Susan
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1 There are two observations we should make about this characterization of sentence com-
prehension. One is that we have omitted a number of details about parsing about which there
is a great deal of debate. Some of these are: (a) the immediacy of attachment of words into
an ongoing structure (e.g. word by word or phrase by phrase); (b) the level of detail about the
attachment of a word or phrase into the already constructed syntactic structure (e.g. in the
sentence example Mary told Susan about herself, it might initially be postulated that the PP
simply follows the object NP, and is dominated by a sentence node (such as IP), as proposed by
e.g. Gorrell 1995); and (c) the types of information which may affect attachment decisions in the
case of an ambiguous structure (e.g. whether semantic factors may be taken into account during
the initial construction of a structure).

Input: Mary told Susan about herself . . .

Stage 1: Appearance of proform herself triggers antecedent search

Stage 2: Candidate set (consisting of previously mentioned NPs) considered

Mary
Susan

Mary told Susan about herself . . .

Stage 3: Candidates eliminated

Mary
Susan

Mary told Susan about herself . . .

is part of the VP, and herself is part of a following PP.1 (iv) The appearance
of a proform causes a candidate set of antecedents (Mary, Susan) to be con-
sidered, from which all but one antecedent (probably Mary) is eliminated. We
assume that these processes are unconscious except for the end product – e.g.
the recognition that herself means Mary. The coreference processes are repres-
ented schematically in figure 3.1.

Associated with this proposed set of processes are a number of empirical
questions:

i How quickly after the appearance of the proform is a search initiated?
ii What types of information constrain the initial candidate set?
iii What types of information constrain the elimination of NPs from the

candidate set?

Figure 3.1 Coreference processes
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iv Does coreference processing involve activation or inhibition of previously
mentioned NPs?

v What is the nature of the NP representation that comes into play in
coreference processing?

We will address these questions in sections 3–5. First, however, we will review
some of the methods used to study sentence processing. It is important to
understand how the experimental data are obtained in order to interpret some
of the contradictory findings that have been reported in the literature. This
review includes the techniques that are most commonly used in the study of
on-line coreference processing; however, we note that there are a range of
other techniques that have been employed, including Event-related Potentials
(ERP; see, e.g. Osterhout and Mobley 1995), and various types of metalinguistic
tasks, including antecedent identification (e.g. Caramazza, Grober, and Garvey
1977, Oakhill and Yuill 1986), sentence completions (designed to provide
information about prior antecedent identification) (e.g. Garvey, Caramazza
and Yates 1976), judgments of pronoun naturalness (e.g. Gernsbacher 1991),
and other judgments (e.g. Oakhill et al. 1992, Garnham and Oakhill 1988,
McKee, Nicol, and McDaniel 1993).

2 Psycholinguistics Methods

2.1 Reading time studies

This method tracks the time it takes to read sentences. There are two major
variants: the self-paced reading technique and the eye-tracking methodology.
In the former type, a participant in an experiment is presented with sentences
on a computer screen. The sentences are presented word by word or phrase by
phrase, and the participant controls the rate of presentation with the press of
a button. Usually, only one fragment is visible at any one time; when a new
sentence region appears, the previous one disappears. There is no looking back.
Reading times (i.e. the interval between button presses) for relevant sentence
sections are recorded. Clearly, the reading time for a given region of a sentence
is in itself uninterpretable; one needs to be able to compare it to something.
Typically, minimally different pairs of sentences are constructed, and reading
times for similar regions within each sentence are compared. For example,
one could compare reading times for the pronoun she in the sentences in (1):

(1) a. Sally told Bill that she would be late.
b. Sally told Jill that she would be late.
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If the reading times for the pronoun were significantly different in the two
sentence types, one might draw inferences about the effect of a gender con-
trast in the set of potential antecedents for the pronoun, and the consequent
ease of pronoun resolution. If the reading times differed, but not until several
words after the pronoun, one might infer that pronoun resolution in such
constructions is not immediate.

The same design principles hold for the second variant on this method, in
which readers’ eye-movements are recorded. This technique is more natural
than the self-paced reading task because participants are able to look back at
earlier portions of a sentence and also to get a peripheral glimpse of upcoming
material. This technique provides much more information about what readers
are doing: time spent in a particular sentence region may be recorded, and also
regressive eye-movements from one region to another. Longer reading times and
a greater number of backward eye-movements could be indicative of greater
processing difficulty. Hence, if readers looked longer at the pronoun or words
just following the pronoun, and/or showed a greater number of regressive eye-
movements to previous regions in the Sally–Jill sentence than in the Sally–Bill

sentence, then one could infer that pronoun resolution was more difficult in
the sentences containing more potential antecedents. In addition, differences
in reading times could be informative about the timing of pronoun resolution.
For example, as with the self-paced methodology, differences in reading time
could start at the point of the pronoun or begin a few words later.

A potential problem for both methods, however, with interpreting the timing
of processing disruption is that there is some controversy about the extent to
which the eye and mind are synchronized. A tight synchrony means that relative
ease or difficulty in processing should be manifest when the eyes are fixated
on a critical word, such as a pronoun (see e.g. Just and Carpenter 1980). An
asynchrony suggests that eye-movements precede processing; the eye advances
rightward to sample additional visual input while the mind continues to pro-
cess the information (see e.g. Ehrlich and Rayner 1983). In the latter case, a
lag in relative difficulty (or ease) of processing would be expected. In the case
of a sentence containing a pronoun, if reading time differences do not emerge
until several words after the pronoun, this could mean that the appearance of
a pronoun does not immediately trigger the coreference process. Alternat-
ively, it could mean that sentence processing in general sometimes lags behind
the input: the eye could spend little time fixating on a pronoun because it is a
short, high-frequency word.2 We will return to this issue below.

2 In fact, Ehrlich (1983) found that pronouns were directly fixated only 13 percent of the time.
Hence eye-tracking studies which test pronoun resolution typically use fixations that occur just
before and after the pronoun.
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2.2 Probe verification studies

This method requires participants to indicate whether a specific word had
occurred in a just presented sentence fragment, sentence, or discourse. Sen-
tences are presented either visually (word by word or phrase by phrase) or
auditorily, and at some point during the presentation of the sentence, a word
appears for verification, such as in (2), where the probe point is indicated with
an asterisk and the probe word appears in upper-case:

SALLY
(2) Jane told Sally that she * was in danger.

When sentences (and probes) are presented visually, the probe words usually
appear in a different font, and/or in a designated position, and/or in a different
color. In this example, the probe word Sally would be clearly distinguishable
from the words in the sentence. Participants would be asked to determine
whether Sally had appeared in the current sentence and to press the appropriate
response key. Response times would be recorded. Again, pairs of sentences
need to be compared in order for the response times to be meaningful. Hence,
one might compare response times to Sally in each sentence of the pair in (3):

(3) a. John told Sally that she * was in danger.
b. Jane told Sally that she * was in danger.

The rationale behind the technique is that verification times will be affected
by the prominence of the probed item in memory. Following the pronoun she,
Sally could be more prominent in the John–Sally sentence than in the Jane–

Sally sentence (if pronoun resolution is immediate) because readers might be
more likely to interpret Sally as the antecedent of she in sentence (3a) than in
(3b), since (3b) contains another potential antecedent (Jane).

2.3 Sentence-based semantic priming studies

This method allows precise details to be established concerning which words
are activated at any particular time during the ongoing comprehension of a
sentence. It has come to be particularly useful in examining ongoing auditory
comprehension of fluent speech in a way that does not disrupt or change the
comprehension process itself. Several variants of this approach exist, but cross-
modal semantic priming (Swinney et al. 1979) has proven to be a particularly
sensitive measure of moment-by-moment sentence processing, and we will
demonstrate the general approach via a description of this task.
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In this approach, experimental participants hear sentential or discourse
material presented auditorily at normal rates of speech. Listeners are told that
their primary job is to understand the sentence(s) or discourse they hear. (They
are tested for their comprehension at various points throughout the experi-
ment.) The listener also has an additional task to perform: at some point during
the auditory input, a string of letters will appear on a computer screen and he
or she has to make a rapid word/non-word decision about that letter string.
On some of the trials in which the visual letter string forms a word, that word
will be a semantic associate of a key word in the sentence that is being heard.

Thus, for example, the listener might hear the sentence:

(4) The teacher grabbed the frog from the young boy before it could get hurt.

Immediately after hearing the word frog in the sentence, the letter string
TOAD, a semantically related target, might appear on the screen and particip-
ants be asked to make a lexical (word/non-word) decision. (Alternatively, an
unrelated “control” word might appear; control words are matched to the
related target words along variables that known to affect access time – length
and frequency of occurrence – and are typically also pretested in isolation to
ensure that a related target word and its matched control elicit equivalent
response times.) Based on principles of automatic semantic priming (e.g. Neely
1991), activation of the word frog is reflected in decreased reaction time to
make a lexical decision about the letter string toad. Thus, reaction time to
classify toad as a word takes less time than to classify the unrelated control
word, when participants respond just after hearing frog.

This “semantic priming” effect can thus be used to track activation of the
words in a sentence. Priming effects caused by a word in a sentence typically
last, all else being equal, on the order of 250–700 milliseconds (depending on
such things as how rapidly new information is input, or whether the sentence
contains other words related to the target item).3 Note that 250–700 msec. is
roughly equivalent to one to three syllables.

3 There are several aspects of this technique that we wish to stress. To begin with, presentation of
auditory discourse/sentential material always continues to the sentence’s end; it is never stopped
or modified, even when the visual probe/target is presented. Additionally, the visual target never
occurs at the end of the sentence. This prevents the visual target from being integrated into the
ongoing sentential material (provided, of course, that the sentential material is presented at
normal volume levels and speed – see further discussion by Swinney et al. forthcoming). Second,
judgments about the visual targets never involve subjects making metalinguistic judgments about
anything in the auditory material they hear (e.g. “Was the word ‘waitress’ in the sentence?”).
This prevents metalinguistic examination of the auditory sentence, processing which involves
conscious (non-automatic) processes in addition to normal comprehension processes. Finally,
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It is critical to our interests that this technique can be used to examine
when and where the antecedents related to a proform are activated. Thus, for
example, one can use this technique to see if and when a decision to toad is
facilitated (relative to the control target) with respect to the occurrence of
the pronoun it in the example above (in which the pronoun appears well after
the activation of the antecedent would be expected to have decayed).

3 Coreference Processes: Timecourse and Mechanisms

3.1 When is a search for an antecedent initiated?

In principle, it is possible that the occurrence of a proform does not immedi-
ately trigger a search for an antecedent, since parsing – the computation of
phrase structure – does not typically depend on having computed coreference,
so parsing would not be held up by slow coreference processes.4 More specific-
ally, a pronoun or reflexive has the category “NP,” which is sufficient for phrase
structure building. Subsequent inferences about the identity of the proform may
be postponed, or they may simply take time.

The literature on the processing of proforms has no single answer to the time-
course question. Several reading studies have shown no effects at the point of
the pronoun of manipulations of prior context (e.g. Ehrlich and Rayner 1983,
Smyth 1986, Stevenson and Vitkovitch 1986, Vonk 1985). For example, Ehrlich
and Rayner (1983) used an eye-tracking methodology to examine coreference
processing in short discourses in which the distance between the anteced-
ent and pronoun was varied, as in (5), but in all cases, there was a unique
antecedent for the pronoun (underlines have been added here to highlight the
distance manipulation):

processing of the sentence is uninterrupted and “normal,” at least up to the point where the
visual target is presented – which is the final processing point examined in such studies. In this
regard, the task differs considerably from most other on-line tasks, which often ask the subject
to evaluate each word in a sentence successively, or to hold a search target in mind while the
sentence is being processed, or try to remember if a search–probe target was in the sentence,
which involves recall of the sentence in memory while examining its contents for the probe.
Overall, the cross-modal semantic priming task is one of the most sensitive, least intrusive
behavioral techniques available for the examination of the ongoing comprehension process.
4 There are cases in which coreference may interact with parsing, as in examples like I know the

woman with the boy who bought herself/himself a soda. In the herself case, the relative clause must
attach high, since it modifies the woman. In the himself case, the relative clause modifies the boy.

It is likely, however, that the attachment decision is made even before the reflexive appears; hence,
the appearance of the reflexive might either confirm the attachment or trigger a structural reanalysis.
In short, coreference could play an after-the-fact role in parsing, rather than a determining role.
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(5) Intermediate A group of people who shared an interest in photography
had recently started writing a newsletter of their activities.
In fact, in one room Mark was mailing a copy of the paper
to Susan. He was very involved in photography and spent
every weekend taking pictures.

Far A group of people who shared an interest in photography
had recently started writing a newsletter of their activities.
Mark wrote most of the copy but the other members did a
lot of work as well. In fact, in one room Cathy was mail-
ing a copy of the paper to Susan. He was very involved in
photography and spent every weekend taking pictures.

(Ehrlich and Rayner 1983:80 table 1)

Ehrlich and Rayner’s hypothesis was that pronoun resolution would take
longer when there was more (vs. less) intervening material between the pro-
noun and antecedent (the “far” vs. “intermediate” cases). They expected that
if it were the case that readers fully process each word of an input text before
advancing to the next word, the difficulty associated with the “far” condition
would manifest itself while the readers were fixating on (or near) the pronoun.
If readers do not fully process each word before moving on, then the distance
manipulation should not have an immediate effect, but should show up down-
stream from the pronoun. Their results showed that the effect of resolution
difficulty did not appear at the point of the pronoun, but did emerge on just-
subsequent words. According to the authors, the “data suggest that although
this [pronoun resolution] process may be started when the pronoun is within
fixation, there is no evidence that assignment is necessarily completed within
the same fixation, especially when the antecedent occurs some distance back
in the text” (Ehrlich and Rayner 1983:84).

This description of the timing of pronoun resolution appears to apply to
self-paced reading studies as well. Although this task may actually encourage
readers to integrate sentence material in word-by-word fashion (because once
the response key is pressed, the next word appears and the current word
disappears), few studies actually show a significant effect of a relevant mani-
pulation of prior context at the point of the pronoun. For example, Badecker
and Straub (1992) compared word-by-word reading times for sentences such
as the following:

(6) a. Grace persuaded Mary that he needed to rest more often than the
schedule allowed.

b. Grace persuaded Howard that he needed to rest more often than the
schedule allowed.
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These sentences differ with respect to whether the matrix clause provides an
antecedent for the pronoun (or whether readers have to create one). Clearly,
sentences such as (6a) should be harder to process, and indeed, they are.
However, in the Badecker and Straub study, a significant processing slowdown
emerged after the pronoun, not on the pronoun itself.

A number of probe verification studies also show a delay in pronoun resolu-
tion. For example, McElree and Bever (1989) compared the processing of
sentences such as (7a) and (7b). Participants read the sentences phrase by
phrase (region boundaries are indicated in the examples with “/”). The probe
word appeared either closely after the pronoun (probe point #1) or at the end
of the sentence (#2):

(7) a. The stern judge / who met with the defense / thought he should (#1)
/ argue about the appeal.(#2)

b. The stern judge / who met with the defense / flatly rejected the (#1)
/ arguments for the appeal.(#2)

The probe word that McElree and Bever used was not the antecedent noun
(e.g. judge) but rather the adjective modifying this noun (e.g. stern). The
rationale, however, is the same as for any probe task: the pronoun should
make the antecedent phrase more salient in memory (compared to the no-
pronoun condition), hence components of this phrase should be easier (and
faster) to verify. McElree and Bever found that verification times for the adject-
ive were faster following a pronoun sentence like (7a) (vs. the no-pronoun
counterpart (7b)), but only at the second probe point, not at the first.

This delay in facilitation has also been found when sentences are presented
auditorily (and probes are presented visually). For example, MacDonald and
MacWhinney (1990) compared response times to a probe in a pronoun vs.
no-pronoun clause (as in 8), at three different points: just after the pronoun,
250 msec. post-pronoun, and 500 msec. post-pronoun. In addition, the re-
searchers probed both referents mentioned in the matrix clause:

(8) 1st Clause: Just before dawn, Lisa was fishing with Ron/Penny in the boat
a. 2nd-clause pronoun:

1 2 3
and she caught a big trout right away.

b. 2nd-clause no-pronoun:

1 2 3
and lots of big trout were biting.

MacDonald and MacWhinney’s results showed that the pronoun condition had
a facilitatory effect for the antecedent (Lisa) compared to the non-antecedent
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(Ron) only at the last probe point – 500 msec. after the pronoun had occurred.
Hence the probe task appears to show a delay in pronoun resolution – process-
ing may not be completed until 500 msec. These results (reformatted for
presentation here) are displayed in figure 3.2. In contrast, results obtained
with the semantic priming task suggest that resolution processes are set into
play immediately after a proform is presented.

Nicol (1988) employed the cross-modal priming technique to explore the
role of featural constraints in permitting (or restricting) reactivation of ante-
cedents. In one study, she contrasted sentences in which two nouns in the
matrix clause were probed, and one of them (balanced for subject/object
of the matrix verb) mismatched the pronoun in gender, as in (9), where the
probe point is indicated with an asterisk, NPs that were probed for appear in
italics, and the antecedent is underlined:

(9) The ballerina told the skier that the doctor for the team would blame
him * for the recent injury.
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Target items for lexical decision were either semantically related to each of the
relevant nouns (e.g. dance for ballerina and snow for skier) or unrelated to
these nouns (but matched to the related targets in terms of length, frequency,
and other relevant variables). Using a relative difference in response times to
related vs. unrelated targets as an index of lexical activation, Nicol found an
immediate activation effect only for the gender-congruent noun (here, skier).

The discrepancy in the timing of pronoun resolution needs to be considered
more closely. Examination of the differences between methods and materials
suggests a few possible sources for the timing difference. Above, a question
about the eye–mind synchrony during reading was raised. If rightward eye
movement is triggered by, say, successful word recognition, then a failure to
find an immediate effect of coreference processing is simply difficult to inter-
pret. Therefore, reading measures may not always be the most appropriate
way to assess timing issues (though they are certainly very useful for examin-
ing other kinds of questions).

If we consider only the experiments which involved auditory presentation –
the cross-modal probe verification and semantic priming studies – several
differences in task demands and stimulus materials are evident:

i Probe verification – but not simple lexical decision – may require a “re-
playing” of the sentence (from “left to right”) in order to perform the
task. In fact, the finding of a “first mention advantage” (e.g. Corbett and
Chang 1983, Gernsbacher and Hargreaves 1988, Gernsbacher, Hargreaves,
and Beeman 1989, McDonald and MacWhinney 1995) is quite robust in
this literature; this could reflect left-to-right playback. When a probe item
appears, participants in these experiments could initiate sentence replay,
which might interfere with the processing of the material just preceding
the probe. In other words, pronoun resolution processes could be disrupted
or delayed by the presentation of a probe item (and the requirement to
verify the occurrence of that probe word).

ii The cross-modal priming experiments have typically used object pronouns,
but the probe verification tasks have typically used subject pronouns. One
reason why this subject /object difference might be pertinent here is that
subject pronouns occur early in a new clause and listeners might need
a larger sample of speech in order for lexical recognition and syntactic
structuring to occur. There may also be prosodic differences associated
with these two pronoun types – for example, subject pronouns are less
likely than object pronouns to be lengthened (since object pronouns are
more likely to be phrase-final), and more likely to be followed by a pause.
Both of these prosodic effects (lengthening and pausing) could facilitate
identification of the pronoun.
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iii The probe tasks have typically used sentence stimuli in which the pro-
noun appeared in an adjunct clause, but the cross-modal semantic prim-
ing studies used stimuli in which the pronoun appeared in an argument
clause. It is possible that in the latter case, the NPs within the matrix
clause are more readily activated, since they, along with the embedded
clause, satisfy the requirements of the matrix verb’s argument structure.

3.2 What constrains the initial candidate set and the elimination
of candidates?

The questions concerning constraints on (i) which NPs are included in the
initial candidate set and (ii) the elimination of NPs from the candidate set
will be addressed together because they are interdependent. Obviously, if
gender congruence requirements, for instance, do not constrain the initial
set of candidates, these requirements must surely come into play in the elim-
ination process. Hence, any bit of relevant information that does not play
a role early in the process must play a role later in the process (except for
the relatively rare cases in which there are multiple potential antecedents,
and readers and listeners are ultimately uncertain about the identity of the
antecedent).

The sources of constraining information that we will consider include the
following:

i Syntactic position information. This includes information about whether
an NP is subject or object, whether it is the head of a phrase or part of a
modifier.

ii Coreference constraints. Such constraints include (roughly) the require-
ment that the antecedent of a reflexive (as object of the verb) is the subject
of the clause in which the reflexive appears, the antecedent of an object

pronoun must be some NP other than the subject NP, and the antecedent
of a subject pronoun must be found outside the clause containing the
pronoun. These constraints are captured formally and in greater detail
by the Binding Principles (Chomsky 1981). These are illustrated in (10),
(11), and (12) respectively (note that the asterisked indices below represent
ungrammatical cases throughout, but that unasterisked indices represent
an obligatory pairing in (10) and a permissible pairing in (11) and (12)):

(10) Sallyi told Maryj that Suek couldn’t vote for herself*i/*j/k

(11) Sallyi told Maryj that Suek couldn’t vote for heri/j/*k

(12) Sallyi told Maryj that shei/j/*k couldn’t vote for Suek
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iii Gender, number, animacy (or humanness) congruence. Obviously, the gender,
number and animacy (or humanness) features of an antecedent cannot
clash with those of a proform (with which it is coindexed):

(13) Sami told Maryj that Suek couldn’t vote for her*i/j/*k

(14) The Smithsi told Maryj that Suek couldn’t vote for her*i/j/*k

(15) After looking at the carh, Sami told Maryj that Suek liked ith/*i/*j/*k

iv Prominence in memory. The syntactic position of an NP could affect its
prominence in memory: a subject NP could be quite salient because it is a
subject (and so it is natural to refer to it in upcoming discourse), but an
NP within a modifier may be readily forgotten.

v Semantic and pragmatic constraints. Syntactic and feature constraints do not
always eliminate all but one antecedent. Often, other factors come into play;
these include knowledge about how the world works (e.g. in Sam told Bill

that he struck/saw/liked Mary, he most likely refers to Sam because Sam
would be unlikely to inform Bill about Bill’s own activities or states of mind).

There are three logical possibilities for when these constraints come into play:

i None constrains the initial candidate set: all NPs mentioned prior to the
proform are initially considered.

ii Only a subset of constraints affect the initial candidate set: only certain
NPs are initially considered.

iii All constraints affect the initial candidate set: only the correct antecedent
is ever considered.

How can an experimenter address the question of which NPs are initially
considered? For investigators who use the semantic priming technique, it is
clear: any NP that is part of a candidate set of antecedents should show
priming. Similarly, any such NP should be easier to verify in a probe verifica-
tion task. For reading time tasks, variations in set size should manifest them-
selves in reading time latencies – the larger the set, the greater the processing
difficulty and the longer the reading times. In all cases, however, the con-
sideration of a set of potential antecedents (and elimination from this set) is
assumed to be entirely unconscious; coreference processing is simply one of a
multitude of unconscious processes involved in understanding language.

It may seem most logical for the first option to be true. After all, how can
an NP be rejected as a potential antecedent unless it has been considered in
the first place? So it would be reasonable to consider all previously mentioned
NPs and then eliminate all but one.
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In what may seem (in retrospect) like a bold claim, Nicol and Swinney
(1989) argued for the second viewpoint, specifically, that syntactic and featural
constraints on coreference limit the initial candidate set to just those NPs
which could be the antecedent. Evidence for this point of view comes from a
set of studies by Nicol (1988) in which these constraints were manipulated. In
a first study, she used semantic priming to indicate which word meanings were
available after a proform in sentence pairs like those in (16) (italics indicate
nouns probed for via the semantic priming task; underlines indicate possible
antecedents; and the probe point is indicated with an asterisk):

(16) a. The boxer told the skier that the doctor for the team would blame
him * for the recent injury.

b. The boxer told the skier that the doctor for the team would blame
himself * for the recent injury.

Nicol presented visual target words immediately after the proform in each of
these sentences. The visual target word was either a semantic associate of each
of the potential antecedent(s) of the proform (punch for boxer, slope for skier,
and nurse for doctor) or control words which were unrelated to anything in
the sentence.5 (The different distribution of antecedents that are permitted by
syntactic constraints for the pronoun (in (16a)) and the reflexive (in (16b)) in
these otherwise identical sentences is shown by the words underlined in each
example.) Results showed that for sentences containing a pronoun, as in (16a),
significant priming was obtained for target words related to boxer and to skier

but no significant priming occurred for a target word related to doctor. How-
ever, for the same sentences containing a reflexive, as in (16b), no significant
priming was obtained for target words related to boxer or to skier, whereas
significant priming was obtained for the target word related to doctor.6 Thus,
priming was obtained only for nouns which constitute syntactically licit
antecedents to the particular proform. Note that the reactivation of these
potential antecedents occurs immediately once the proform is encountered.

5 Note that all effects are evaluated in comparison to lexical decision reaction time to a “control
letter string” presented at each of these test points; a “control letter string” is a word that is
associatively/semantically unrelated to the key word in the sentence, but which is matched to the
“experimental” (related) letter string on the basis of a priori reaction time (lexical decisions
taken on the words presented in isolation). Also note that no subject hears a sentence more than
once or sees more than one visual target with that sentence.
6 These significant effects were obtained on a large number of structurally similar materials in all
of these studies, and not just on the example given here; however, for ease of explication, the
description of results is in terms of this example.
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Table 3.1 Priming scores and level of statistical significance for probes

related to the three potential antecedents (see example (16)) in sentences

containing either pronouns or reflexives

Referent

Anaphor type NP1 (e.g. boxer) NP2 (e.g. skier) NP3 (e.g. doctor)

Pronoun 43* 58* −21ns

Reflexive −1ns 11ns 104*

* statistical significance at p<.05
ns not statistically significant

See table 3.1 for priming scores (i.e. differences in response times for the
related vs. unrelated targets) for this study.

In all, this study suggested that syntactic constraints on coreference limit
the initial candidate set. This finding has been supported by further empirical
work. For example, Swinney, Ford, Bresnan, Frauenfelder and Nicol (cited in
Swinney et al. 1988) employed the cross-modal priming task to study the
activation of antecedents to sentences containing three potential antecedents
to pronouns in sentences such as (17) (again, italicized nouns were probed;
the underlined noun was the antecedent; probe points are indicated with an
asterisk):

(17) The boxer visited the doctor who the swimmer at the competition had *
advised him * to see about the injury.

Here, boxer is the only structurally permissible antecedent of the pronoun
him. The matrix object NP in this example (doctor) is linked to the relative
pronoun, and ultimately connected to a gap after see, and cannot be the
antecedent of him. Immediately following the pronoun, significant priming
was found for visual target words related to boxer (as it was in the Nicol
1988 study). Similarly, no significant priming was found for words related to
the noun swimmer. This study also examined activation (or reactivation) of
various potential antecedents at a baseline probe position in the sentence –
immediately before the verb advised. Results at this probe position showed
that there was no significant priming for the visual word targets related to
boxer (and there was no significant facilitation in responses to targets related
to swimmer). Hence, the priming found for the structurally appropriate
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antecedent boxer just after the pronoun suggests that the syntactically appro-
priate antecedent was reactivated after the pronoun was presented.

In much the same vein, Fodor, McKinnon, and Swinney (cited in Fodor
1993) examined reactivation effects with materials based on those in Nicol’s
(1988) studies (but with crucial changes), such as:

(18) a. The boxer knew that the doctor for the team was sure to blame him
* for the injury.

b. The boxer knew that the doctor for the team was sure to blame
himself * for the injury.

This study was aimed at examining the effects of a mediating NP-trace before
the infinitive (created by the “raising” predicate, such as be sure in these
materials) on coreference processing. The goal was to discover whether the
“invisible” NP-trace would have a real and immediate on-line effect on assign-
ment of an appropriate antecedent to the pronoun or reflexive. However, for
our purposes, it is sufficient to examine the results obtained for pronoun and
reflexive coreference, independent of other considerations. Using the cross-
modal semantic priming technique, Fodor et al. found significant priming
for words related to only the structurally appropriate antecedent for each
proform (boxer for him and doctor for himself ), and no other significant
priming effects, at a test point immediately after the pronoun/reflexive in the
sentence. These results comfortably replicate the Nicol (1988) findings, demon-
strating immediate and syntactically constrained reactivation of antecedents
for proforms.

Nicol (1988) also employed the cross-modal priming technique to examine
the role of featural constraints in permitting (or limiting) reactivation of ante-
cedents. In one study, she contrasted sentences varying the number specifica-
tion of the antecedents of number-marked pronouns, as in:

(19) a. The boxers told the skier that the doctor for the team would blame
them * for the injury.

b. The boxers told the skier that the doctor for the team would blame
him * for the injury.

Nicol found significant priming only for words related to the potential ante-
cedents which matched in number with the pronoun (only the underlined
noun was significantly primed in each of the examples in (19)). (Note that
this is so even though the conjoined NP containing both boxers and skier

is an acceptable, but apparently not immediately activated, antecedent of
them.)
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Nicol (1988) also examined the effect of the lexical feature “gender” on the
processing of proforms and their antecedents. She contrasted sentences like
those in (20):

(20) a. The ballerina told the skier that the doctor for the team would
blame him * for the recent injury.

b. The ballerina told the skier that the doctor for the team would
blame her * for the recent injury.

Again probing (immediately after the pronoun) with visual target words re-
lated to each of the possible antecedents, Nicol found significant priming for
only those referents that did not clearly clash in gender with the pronoun.
This produced an asymmetric pattern of results, in which the masculine
pronoun triggered priming of a single referent (e.g. skier), but the feminine
pronoun triggered priming of both referents (e.g. both ballerina and skier).
The explanation for the asymmetry was that the non-feminine nouns used in
the sentence stimuli were not all unambiguously masculine (there are many
more nouns in English which unequivocally denote a female referent than
there are nouns which unequivocally denote a male referent; hence, ballerina

is unequivocally female but skier is not unequivocally male). Overall, feature
congruence (or non-incongruence) was an effective factor in constraining
antecedent activation for pronouns.

This has not always been found to be the case for animate (or human) vs.
inanimate (or non-human) referents. For example, Marslen-Wilson and Tyler
(1980) conducted a cross-modal priming study aimed at determining the effect
of lexical features on selection of a correct antecedent during ongoing com-
prehension, using sentences such as (21):

(21) The sailor tried to save the cat but it/he fell overboard.

Marslen-Wilson and Tyler found facilitation for lexical decisions to the visual
targets boat and dog when they appeared immediately after sailor and cat,
respectively. However, they found no differential facilitation when these words
followed the pronouns he and it. They took this result to indicate that both
structurally possible antecedents were activated immediately after both pro-
nouns, and that featural properties of the pronoun only give weighting to
selection of one of the antecedents, but do not actually select for a unique
antecedent. We note, however, that the gender-marked pronouns (such as he)
are commonly used to refer to both human and non-human (but animate)
antececents (e.g. both sailor and cat in these sentences could be appropriate),
and if both potential antecedents were animate in most of their materials, then
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this would hugely diminish any ability to test for selectivity of priming based
on animacy. Hence it is not clear that the failure to find selective activation in
this study in any way changes the conclusions we have thus far drawn from
the sentential priming studies – that pronominal features can constrain the
reactivation of antecedents. Furthermore, there is counterevidence.

Shillcock (1982), in one of the earliest cross-modal priming studies to care-
fully examine activation of a single antecedent at various points throughout
the sentence, performed an experiment which was similar in design to that of
Marslen-Wilson and Tyler (1980). In this study, participants heard sentences
such as (22):

1 2 3
(22) The teacher did not board the train, for the simple reason that it/he was

not going to the South Coast of England.

The associated visual target word (e.g. school ) or an unrelated control word
(e.g. street) was presented at each of the numbered probe positions. Shillcock
found results that stand in opposition to those reported by Marslen-Wilson
and Tyler (1980): significant priming was found for school (compared to the
unrelated street) at the test point immediately after the pronoun he, but not
after the pronoun it. Further, Shillcock found this to represent a change in
activation level from the previous test position in the case of it, but not in the
case of he. In all, this study demonstrated selective and immediate priming of
the correct antecedent for a pronoun upon the occurrence of that pronoun. In
this case, animacy constrained the set of NPs which were active at the point of
the pronoun. Hence, it appears that pronominal feature information does
indeed play a role in constraining activation of potential antecedents.

We now return to the puzzle raised above: how can an NP be excluded
from a candidate set without first being activated? We propose that as a
sentence is processed, grammatical information about each NP (including
hierarchical and featural information) is noted and stored separately from its
lexical semantic information. Presumably, the activation of word meaning
declines over the course of a sentence, although it may be retrieved (or reactiv-
ated) at relevant points throughout the sentence. When a proform appears,
the grammatical status of each NP is considered and the lexical semantics
associated with each NP is retrieved only for those NPs which have some
chance of being the antecedent.7 If there is more than one grammatically
appropriate NP within the candidate set of antecedents, the semantics of each

7 The coreference process described here is meant to characterize coreference only in construc-
tions in which a proform appears in an argument clause.
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Input: The ballerina told the queen that the princess had introduced her . . .

Structural representation of NPs:

S

NP<+FEM,+SG,+DEF> VP

det<+DEF> N<+FEM,+SG> V NP<+FEM,+SG,+DEF> S′

det<+DEF> N<+FEM,+SG> S

NP<+FEM,+SG,+DEF> VP

det<+DEF> N<+FEM,+SG> V NP
her

Meaning representation of NPs:

ballerina queen princess her

Figure 3.3 Schematic representation of coreference processing

A proform initiates a process whereby the syntactic information (both structural and featural)
associated with previously mentioned NPs is used to eliminate inappropriate NPs (note the
“X” in the arrow to the embedded subject NP). Once permissible NPs are identified, their
semantics may be retrieved.

NP will be necessary for the elimination process because semantic/pragmatic
information plays a key role in this process. This proposed set of processes is
outlined in figure 3.3.

An alternative explanation is that the puzzle is not a puzzle: perhaps
semantic priming actually reflects a later stage of processing, in which all but
one NP has been eliminated. This explanation was initially resisted by Nicol
(1988) because of the findings for the pronoun/reflexive study, which showed
that both referents in the matrix clause were primed following the pronoun,
suggesting that grammatically viable antecedents had not yet been eliminated.
A counterargument might be that this pattern of priming could simply indicate
that the sentence materials, which contained matrix NPs which were meant to
be equiprobable antecedents of the subsequent pronoun, were successful in
this respect: each matrix NP might have been construed as the antecedent
about half the time, and so – according to the counterargument – both matrix
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NPs only appeared to be active simultaneously. However, this possibility seemed
less likely for the gender study, in which both matrix NPs were primed follow-
ing the feminine pronoun her. It was assumed that given a sentence such as
The ballerina told the skier that the doctor for the team would blame her for the

recent injury, participants in the experiment would be more likely to interpret
her as coreferent with the gender-congruent ballerina than with the gender-
neutral skier.8 If the cross-modal priming task is sensitive only to the final
resolution of a proform, then it must be explained how it is that the gender-
ambiguous skier is so often preferred as the antecedent of her, when the
gender-marked ballerina is also a candidate. This alternative possibility – that
cross-modal priming taps into the endpoint of pronoun resolution – is com-
patible with a number of studies reported by Badecker and Straub (1992,
1994, 1995, 1997), who examined sentence pairs such as those in (23), in which
the two initial NPs either were the same gender or differed in gender. In both
cases, the embedded subject (e.g. John) was the antecedent of the reflexive:

(23) a. Billi thought that Johnj owed himselfj another opportunity to solve
the problem.

b. Bethi thought that Johnj owed himselfj another opportunity to solve
the problem.

The researchers used a self-paced reading task in which sentences were pres-
ented word by word, and participants pressed a response key to advance to
the next word (which overwrote the preceding word, so that participants
saw only one word at a time). The results showed that for the region of text
following the reflexive, participants read sentences like (23a) more slowly than
(23b). Since the only difference between the two sentences is the gender differ-
ence, this must be the source of the reading time difference. But if, as argued
by Nicol (1988), proforms reactivate only syntactically licit NPs, then the
reflexive in these constructions should reactivate only the embedded subject.
The gender of the matrix subject should not matter because this NP is not
reactivated anyway. So why is the same-gender case (as in 23b) producing
a reading slowdown? Badecker and Straub (1997) have suggested that the
gender of structurally irrelevant NPs matters because the coreference process
does not initially take syntactic information into account. They propose that
any NP that matches the pronoun in gender is initially considered a potential
antecedent, and that syntactic information then acts (as a filter) to eliminate
NPs. The more NPs in the candidate set, the greater the processing load.

8 It is important to bear in mind in considering the materials that a range of gender neuter nouns
were used, including nouns that, although not obligatorily masculine (e.g. football player, are
certainly stereotypically so.
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This is an interesting hypothesis, which is clearly problematic for our ac-
count. However, it is compromised by the results of other studies. One study
was conducted by Badecker and Straub themselves (Badecker and Straub
1997). They examined reading times in sentence pairs such as those in (24):

(24) a. John thought that Bill’s cousin owed herself another opportunity to
solve the problem.

b. John thought that Beth’s cousin owed herself another opportunity
to solve the problem.

In these sentences, there is one structurally constrained antecedent of the
reflexive – cousin. With respect to gender-congruence, there are no other gender-
matching NPs in (24a). In (24b), however, there is another gender-matching
NP (Beth). On Badecker and Straub’s account, reading times should be
slower following the reflexive in (24b) than in (24a) because the structurally
illicit NP Beth would need to be eliminated from the candidate set. However,
the researchers found no reading time differences at all. This suggests that
either both possessors (Bill and Beth) are initially considered (which is in
direct conflict with Badecker and Straub’s other results), or neither are con-
sidered. This latter possibility seems more feasible; after all, the possessor is
structurally more deeply embedded than the other NPs in the sentence. Hence,
perhaps such nouns are not automatically considered as antecedents. (Though
obviously, they can be antecedents, as in John thought that Bethi’s cousin owed

heri another opportunity to solve the problem.)
In fact, there is evidence that structural position does affect the accessibility

of an NP as the antecedent of a pronoun. Matthews and Chodorow (1988)
used reading times (specifically, reading times to the last word of the sentence)
to compare the processing of sentence pairs such as the following:

(25) a. After the bartenderi prepared the patronj’s drinkk, hei got a big tip.
b. After the bartenderi prepared the patronj’s drinkk, hej left a big tip.

The researchers found longer reading times when the more deeply embedded
NP turned out to be the more plausible antecedent: reading times were longer
for (25b) than for (25a). In other words, if the more plausible antecedent is
part of a modifier, reading time is slowed. Matthews and Chodorow found a
similar pattern when the more plausible antecedent was part of a PP modifier,
as in (26):

(26) a. Because the owneri of the restaurantj prepared the foodk, itk was
always delicious.
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b. Because the owneri of the restaurantj prepared the foodk, itj was
always crowded.

In this experiment, reading times were longer when the more plausible ante-
cedent turned out to be the NP within a modifying phrase (restaurant) than
when the antecedent was the head of its maximal projection ( food ). In both
cases, the syntactic position within a structure appears to affect how accessible
in memory an NP might be. This, in turn, should have an effect on coreference
processes.

One could argue that there is an initial phase of coreference processing in
which only salient feature-congruent NPs are considered. These are then filtered
out by other types of constraints, including syntactically based coreference
constraints and semantic/pragmatic information (such as the fact that patrons
leave tips and bartenders get tips, that food is delicious but a restaurant is
not, etc.). Sometimes the filtering process will produce a null set, in which case
other strategies will need to come into play. It would be at this later stage of
processing that the less accessible NPs would be considered. In fact, Badecker
and Straub (1997) do argue that only salient NPs are part of the initial set of
candidates. The problem with this argument is that it cannot quite account
for reading time patterns for sentences in which a possessor is the antecedent
of a pronoun, as in (27):

(27) a. John thought that Bill’s cousin owed her another opportunity to
solve the problem.

b. John thought that Beth’s cousin owed her another opportunity to
solve the problem.

In (27a), there is no antecedent for her, but in (27b), the possessor Beth could
be the antecedent. Badecker and Straub’s reading time data suggest that dif-
ferences between the sentence types emerge early – at the point of the pro-
noun. Therefore, readers cannot be excluding the (non-salient) possessor from
the candidate set; if they did, reading times for the pronoun would be iden-
tical in the two sentences. Overall, although the notion that NP-accessibility
plays a role in pronoun resolution receives independent empirical support, the
Badecker and Straub account cannot benefit from this because their conflict-
ing reading time data for pronouns and reflexives, which show access to the
possessor in one case but not the other, may signal that the task is unreliable.
Indeed, the results of another experiment suggest that something else may be
going on in their reading studies.

A followup study was conducted by Nicol (1997), who compared reading
times for sentences such as those in (28) in a “phrase-by-phrase” self-paced
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reading task. These were embedded in a larger study, so that participants
were presented with not only these types of sentences but with sentences
containing reflexives and a variety of other constructions. These also provided
some variety in the number of words appearing at once:

(28) a. My aunt / heard that / the congresswoman / would contact / her
about / the complaint.

b. My aunt / heard that / the congressman / would contact / her about
/ the complaint.

c. My aunt / heard that / the congresswoman / would contact / me
about / the complaint.

d. My aunt / heard that / the congressman / would contact / me about
/ the complaint.

Stimulus sentences contained two contrasts: the embedded subject was either
congruent with the matrix subject (as in (28a) and (28c)) or it was incongruent
((28b) and (28d)); and in order to examine the effects of gender congruency of
NPs with and without coreference, the embedded object was either a third
person pronoun (which was congruent with the matrix subject) or a different
NP (either a first or second person pronoun or a short name (e.g. Ruth) or
phrase (e.g. the boys)). This followup to Badecker and Straub’s work differed
from theirs in two ways. First, common nouns were used instead of proper
nouns. It was felt that participants might engage more fully in the task if
sentences described more concrete scenarios. Second, every single experimen-
tal item was followed by a comprehension probe that required the reader to
have identified the object pronoun (e.g. The congressman/congresswoman con-

tacted my aunt/me or The congressman/congresswoman contacted my uncle).
The systematic inclusion of comprehension probes allowed a partitioning of
the data according to correctness of the response.

Let us first consider all the data for the two critical regions: the penultimate
region, which contained either the pronoun or control, and the next, final
region (these are displayed in figure 3.4). At the pronoun region, there is a
clear difference in reading time for the embedded object, with third person
pronouns being read faster than the control pronoun or NP. However, the
next region shows in interaction of type of embedded object (third person vs.
other) and congruence: reading times are fastest when the third person pro-
noun is preceded by incongruent NPs. This latter result suggests that NP
congruence does indeed make it more difficult to compute coreference, despite
the fact that one of the NPs is not a syntactically permissible antecedent.

However, consider now the reading times for only those sentences for which
participants provided a correct response (shown in figure 3.5). Again, for the
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Figure 3.4 Reading times for last three regions of test sentences (all data)

(Nicol 1997)

The regions correspond to regions in the example sentence. The four sentence types reflect
two crossed variables: the inclusion of referents which have congruent pronominal features
(“Cong.”) vs. incongruent pronominal features (“Incong.”) and the presence of a third person
pronoun (“her/him”) vs. a control NP (“other”).

pronoun region, there is a main effect of embedded pronoun type. However, for
the following region, there is no interaction: NP congruence has no effect. Hence,
it appears that manipulating the gender of the embedded subject (which cannot
be the antecedent due to its position in the sentence) does not have an effect
on coreference processing when readers are fully comprehending the sentence.

We do not believe that this finding entirely undermines the Badecker and
Straub results. Rather, we believe that there may be different modes of read-
ing for which comprehension varies enormously: how well readers maintain
sentence structure, and how fully they compute argument relations and
coreference, very likely depends on the task demands (including how often
comprehension questions are asked and what the comprehension questions
probe), the nature of the non-experimental distractor sentences, and more
generally, the reader’s own level of arousal and interest in the material (for
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Figure 3.5 Reading times for last three regions of test sentences (data for

correctly understood sentences) (Nicol 1997)

The regions correspond to regions in the example sentence. The four sentence types reflect
two crossed variables: the inclusion of referents which have congruent pronominal features
(“Cong.”) vs. incongruent pronominal features (“Incong.”) and the presence of a third person
pronoun (“her/him”) vs. a control NP (“other”).

support of this notion, see Foertsch 1994, Garnham, Oakhill, and Cruttenden
1992). In short, people can (and do) read more or less carefully, and the
various modes of reading merit study.9

We believe too that although auditory comprehension may also be vari-
able, it is at least immune from strategies that may arise from the desire to

9 One reservation we have, however, is that reading studies which use a word-by-word presenta-
tion could impair performance to the extent that readers have to be inordinately attentive in
order to fully understand a sentence containing coreferring elements. In other words, the tech-
nique could create a circumstance that arises rarely in the real world. It would be useful to know
whether readers in eye-tracking studies can also be found to ignore syntactic constraints in
computing coreference.



THE PSYCHOLINGUISTICS OF ANAPHORA 97

press forward through the sentence (as is possible when participants pace
themselves in reading tasks). In addition, auditory verbal memory may simply
be superior to visual verbal memory (Jakimik and Glenberg 1990). Hence,
listeners may be better comprehenders, overall, than readers (especially readers
who cannot re-read earlier text, as is typically the case in self-paced reading
studies). This notion has some experimental support. Nicol (1993) conducted
a series of studies that sought to replicate and extend the cross-modal priming
work. In these studies, she used an all-visual presentation, in which sentences
were presented word by word in the center of the screen. In these studies,
participants did not pace themselves; rather, the presentation was automatic
(each word appeared for approximately 230 msec.). At a critical point in the
sentence, a target item appeared for lexical decision. This target appeared in
a different font, in a different color, higher than screen-center, and enclosed in
angled brackets. After 1000 msec., the target disappeared and the sentence
continued. A portion of the sentences was followed by a comprehension ques-
tion. Nicol examined sentences such as the following (probed items are ital-
icized, the correct antecedent is underlined, and the probe point is indicated
with an asterisk):

(29) a. The boxer said that the skier in the hospital had blamed himself *
for the recent injury.

b. The boxer said that the skier in the hospital had blamed him * for
the recent injury.

In these sentences, the embedded subject (skier) is the correct antecedent only
for the reflexive sentence (29a), not for the pronoun sentence (29b), so it was
expected that priming would be obtained for the embedded subject (skier) in
sentences like (29a), and not in sentences like (29b). In fact, that is exactly
what was found: there was significant facilitation for the associate of skier

only when skier was the appropriate antecedent.
Although the results of this first study suggest that participants were fully

comprehending the sentences, the results of a followup study suggest other-
wise. The followup study was conducted in order to determine whether these
results might arise due to a “comprehension strategy” by which the reflexive
would simply be linked to the nearest preceding NP, which would result in a
correct interpretation in a majority of instances. To test this, sentence pairs
like those in (30) were examined:

(30) a. The boxer talked to the skier in the hospital and blamed him * for
the recent injury.

b. The boxer talked to the skier in the hospital and blamed himself *
for the recent injury.
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In this study, priming for the matrix object (skier) was expected for sentences
containing a pronoun, such as (30a), but not for sentences containing a reflex-
ive, such as (30b). The results of this experiment showed just the opposite

pattern from what was expected: the matrix object was primed in the reflexive
sentence (30b) but not in the pronoun sentence (30a). Clearly, the pattern of
priming suggests that participants were not properly computing the syntactic
structure of the sentence or the coreference relationships, or both.10 This mode
of presentation might have been particularly difficult for participants; how-
ever, even in reading experiments which present sentences in full, readers
often show backward regressions when they encounter pronouns (Carpenter
and Just 1977, Ehrlich 1983). Since regressions are disruptive to the reading
process, it is likely that readers regress only when they are having serious
difficulty.

In sum, the experimental work suggests that with auditory presentation, the
occurrence of a proform triggers immediate reactivation of a candidate set of
antecedents. This initial set is limited to just those referents which are gram-
matically appropriate as antecedents (with respect to syntactic position and
feature attributes). With visual presentation, it is possible that coreference
constraints do not initially restrict the candidate set if participants are not
questioned closely about their comprehension. In short, there may be differ-
ent modes of reading, and the early effect of syntactic constraints on coreference
may only be seen when participants are fully engaged in the reading task.

Finally, let us consider briefly some of the constraints that are likely to
come into play in the elimination of potential antecedents.

(1) There may be a possible preference for parallel function (i.e. a preference
for coreference with the NP in the matrix clause which has the same thematic
role as the pronoun), so that for a sentence such as Sallyi told Maryj that

shei/j/*k couldn’t vote for Suek, there might be a preference to construe Sally as
she because both of these NPs are subjects. This effect has been reported by a
number of investigators (e.g. Crawley, Stevenson, and Kleinman 1990, Grober,
Beardsley, and Caramazza 1978, Sheldon 1974, Smyth 1994, Stevenson, Nelson,
and Stenning 1995), though it may be overridden by other factors (such as
gender (Matthews and Chodorow 1988) and semantic factors (McDonald and
MacWhinney 1995)).

10 This conforms to our own experiences as participants. Prior to launching new experiments, a
great deal of self-testing is routine (in order to optimize presentation rates, exposure times of
targets, font readability, etc.); in this case, visual presentation certainly seemed to make coreference
more difficult to compute (and note that this was so for the very creator of the sentences being
presented).
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(2) In addition, there may be a preference for coreference with a “topic”: in
Sallyi told Maryj that shei/j couldn’t vote for Sue, Sally could be preferred as the
antecedent of she because subject NPs are typically topics, and as such are
more salient than object NPs (Crawley, Stevenson, and Kleinman 1990,
Stevenson, Nelson, and Stenning 1995). Salience may also play a role in struc-
tures in which NPs vary with respect to their depth within the matrix clause,
as in the Matthews and Chodorow (1988) research discussed above (recall, in
a sentence fragment like Because the owner of the restaurant prepared the food,

it . . ., although both restaurant and food are possible antecedents, restaurant

may be less preferred because it is embedded within the subject NP, as a part
of a phrase which modifies the subject head).11

(3) Another obvious factor in pronoun resolution is real-world sensibility.
The semantic context in which referents appear is obviously relevant to select-
ing an antecedent. For instance, Hirst and Brill (1980) correlated strength of
contextual bias of a lead-in sentence (predetermined by pilot testing) with
choice of antecedent and with response latencies to determine the antecedent.

One well-studied instance of real-world plausibility effects is the implicit

causality associated with the matrix verb in constructions in which two clauses
are causally linked. For example, in Sally impressed Sue because she . . . , there
may be an antecedent preference for Sally, but in Sally scolded Sue because

she . . . , Sue would be preferred. Implicit causality has been examined by a
number of investigators (e.g. Caramazza, Grober, and Garvey 1977, Garvey
and Caramazza 1974, Garnham, Oakhill, and Cruttenden 1992, MacDonald
and MacWhinney 1995, McKoon, Greene, and Ratcliff 1993), and it is clear
that implicit causality plays a robust role in pronoun resolution (in sentences
in which “cause” plays a central role).

A study by MacDonald and MacWhinney (1995) has shown that such in-
formation is more quickly available than gender information in the resolution of
pronouns, which is not what we would have predicted. The researchers used
the cross-modal probe verification paradigm to examine pronoun resolution
processes in sentences such as (31) and (32). Two verb types were used, either
a “stimulus-experiencer” verb such as amaze (as in (31)) or an “experiencer-
stimulus” verb such as admire (as in (32)). When these are followed by a
“because” clause, perceivers expect to hear more about the stimulus, and so
construe a pronoun as coreferent with the stimulus (Gary in (31) and Craig in
(32)). In addition, the experiencer and stimulus either matched in gender or

11 We assume that such less-accessible NPs are part of the initial candidate set, though this has
yet to be tested empirically with the cross-modal priming technique.
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did not. Both the stimulus and experiencer were probed, and four different
points were used (these points appeared at particular temporal distances from
the second name, the pronoun, and the sentence end, and are indicated with
asterisks at their approximate points):

(31) a. Gary amazed Alan time * after time because he * was * so talented
at the juggling competition.*

b. Gary amazed Ellen time * after time because he * was * so talented
at the juggling competition.*

(32) a. Ross admired Craig quite * a bit because he * was * so courageous
during the debate championship.*

b. Ruth admired Craig quite * a bit because he * was * so courageous
during the debate championship.*

MacDonald and MacWhinney found that just after participants heard a
pronoun, speed of probe verification was affected by implicit verb causality
(amaze (“stimulus-experiencer”) vs. admire (“experiencer-stimulus”)) but not
by a gender distinction among the participants (Gary amazed Alan/Ellen). In
other words, it appears that verb semantics has a more immediate effect than
NP gender. At first, this seem counterintuitive; surely, antecedent identifica-
tion should be surer and faster if a gender mismatch eliminates one NP than
if verb semantics to do with causality merely disfavors one NP as a potential
antecedent. However, it is likely that causality relations have already been
computed by the time the pronoun appears,12 whereas the pronoun, itself
bearing gender information, must appear before any elimination process
occurs. This would account for the timecourse difference.

4 Activation vs. Inhibition

Above, it was concluded that a proform reactivates its antecedent. But in fact,
there is some controversy about whether a proform raises the activation level
of an antecedent (activation), lowers the activation level of non-antecedents
(inhibition), or both. The study by MacDonald and MacWhinney (1990,

12 The authors attempt to discount this possibility by conducting a control experiment in which
a subordinate clause such as “. . . because he was so talented” is replaced with a PP such as
“. . . at the juggling competition.” They found that the verb type (e.g. amaze vs. admire) had no
effect on probe verification responses. However, it may well be the case that the computation of
a causal relationship only occurs under certain discourse conditions, e.g. with the appearance of
conjunctions such as because.
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discussed in section 3.1 above) suggested that pronoun resolution involves
activation and inhibition mechanisms. Their critical result is for their un-
ambiguous condition (e.g. the Lisa–Ron condition, in which referents differed in
gender) at the third probe point (500 msec. post-pronoun) (see figure 3.2). At
this point, response times were significantly faster to Lisa than to Ron in the
pronoun condition. In the no-pronoun condition, response times were equival-
ent. Even more important, a comparison of the response times in the pronoun
vs. no-pronoun conditions showed a relative speedup in response times to
Lisa and a relative slowdown in response times to Ron. What is absolutely
critical for the resolution of this issue is the nature of the baseline condition.
In the MacDonald and MacWhinney study, the sentence versions are increas-
ingly different at the later probe points. For instance, in (33a) and (33b)
below, the third probe point is preceded by quite different sentence fragments
(notably, an additional NP – trout – has likely been processed by this point in
(33b) but not (33a)):

(33) a. She caught a big trout right away.
b. Lots of big trout were biting.

It is not at all clear, then, that a no-pronoun condition like (33b) provides a
neutral sentence condition.

Note that a major difference between the probe verification task and the
cross-modal priming task is that the priming task includes an independent
measure of “baseline” activation, through the use of the frequency-matched
control word. Response times to related target words are always compared to
the response times for unrelated words. The use of sentence baseline condi-
tions (e.g. the early probe point in the study discussed above by Swinney et al.)
provides an additional measure – by showing that priming is present just after
a pronoun but not before, it suggests that the significant priming effect is not
due to continued activation of the probed noun. It also allows for moment-
by-moment changes in sentence difficulty to be controlled for, since any
difficulty should result in increased response latencies for both related and
unrelated targets. The probe verification task is missing this independent tar-
get baseline, and necessarily so, because there is simply no equivalent within
this task to the “unrelated target” condition. This is because the probe of
interest (e.g. Lisa, Ron) requires a “YES” response from participants, but an
equivalent type of target – matched to, say, Lisa, and in the same sentential
position and also requiring a “YES” response – is not possible. As a conse-
quence, the only possible comparisons are between (i) two NPs within the
sentence, and/or (ii) two difference sentences. Hence, the finding that a non-
antecedent of a pronoun is responded to faster in the no-pronoun condition
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than in the pronoun condition could be due to other differences between the
two sentence types. In particular, it is possible that the pronoun increases
processing load, increasing response times to make judgments about any noun
that is not directly related to the pronoun. Given the lack of an independent
measure of activation in the probe verification task, we will accept the results
of the cross-modal studies and assume that, at least in within-sentence corefer-
ence contexts, proforms reactivate potential antecedents.

5 Representational Issues

Finally, Love and Swinney (1995) examined the nature of the representations
involved in coreference. In doing so, they examined a number of test points
throughout the comprehension of a sentence containing a pronoun, with the
goal of attempting to obtain more detail about the timecourse of the initial
processing and (re)activation of such antecedents. However, their focus was
on using cross-modal semantic priming to uniquely distinguish whether, at
the point of the pronoun, what is reactivated is a verbatim (form) representa-
tion or a semantic or conceptual representation (for other work in this area,
see Cloitre and Bever 1988, Waters, Caplan, and Leonard 1992). To do this,
they utilized lexical ambiguities as antecedents for pronouns.

The reasoning behind the use of lexical ambiguities is the well-established
finding that all meanings of a lexically ambiguous word are initially activated
when the word is heard in a sentence (see, e.g. Swinney 1979, Tanenhaus,
Leiman, and Seidenberg 1979, among others). This is known as form-driven

lexical access – access of all meanings is triggered by hearing the (acoustic)
form of the word. Thus, if all meanings of an ambiguous word are found to
be reactivated immediately after the pronoun for which the ambiguous word
is the antecedent, this would constitute strong evidence for the view that the
form of an NP is maintained in memory and that this form is retrieved during
coreference processing. However, if only the contextually relevant meaning of
the antecedent ambiguity is reactivated after the pronoun, the representation
of the antecedent in memory is likely to be a semantic one (corresponding to
a single meaning of the ambiguous word).

In this study, subjects heard sentences of the following form:

(34) Jeff had read about problems with savings and loan institutions, so he
went to the bank to ask about the safety that it provided with respect to
CD investments.

1 2 3
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Priming for each meaning of the ambiguous word bank (i.e. financial institu-

tion and river edge) was examined at each of three target presentation points
(marked numerically). Significant priming for words related to both meanings
of the ambiguity was found at the first test point immediately following initial
occurrence of the ambiguous word in the sentence.13 At test point 2, no sig-
nificant priming was found for words related to either of the meanings of the
ambiguity. (Thus, after being initially activated and processed, the lexical
ambiguity (or some subset of its meanings) was then cleared from the immedi-
ate level of processing.) Finally, at the critical test point (point 3) immedi-
ately following the pronoun, a significant facilitation effect was found for
only the target word related to the primary (and contextually relevant) mean-
ing of the ambiguity (here, the financial institution interpretation); there was
no significant facilitation for the target word related to the other meaning.
Thus, only the contextually relevant meaning of the ambiguity was immedi-
ately reactivated once the pronoun was heard. This study demonstrates that a
pronoun triggers reactivation of the semantic representation of an NP, not
the form itself.

6 Summary

When a proform occurs within an auditorily presented sentence, there is
immediate reactivation of the candidate antecedents which do not mismatch
the pronoun with respect to agreement features and which obey syntactic
constraints on coreference. The representation that is reactivated is semantic/
conceptual. When there is more than one candidate antecedent, other informa-
tion may be invoked in order to eliminate all but one antecedent; such
information includes real-world knowledge and discourse prominence. Probe
tasks do not typically show an immediate reactivation effect; however, this
may be due to the task demands: participants must check their mental repres-
entation of the ongoing sentence for a particular lexical item, and doing
so could disrupt coreference processing if the probe appears just after a pro-
noun. Although the salience of NPs (correlated with depth of embedding) has
not, to our knowledge, been tested with priming or probe techniques, it is
possible that a deeply embedded NP is less likely to be part of the initial
candidate set.

13 This provided yet another demonstration of exhaustive access of word meanings for lexical
ambiguities, even in the presence of strong prior biasing contexts.
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When a proform appears within text, coreference processing may not be
immediate, because the early visual processing of text may occur when the eye
is fixated, but complex processing such as the establishment of coreference
may lag behind. It is also possible that the computation of coreference is
inherently more difficult in the visual domain (especially when the experi-
mental procedure involves the overwriting of earlier text). Because the priming
and probe tasks provide meaningful data only if the timing of processing
operations is relatively uniform across materials and participants, the reading
lag makes it difficult to examine the activation of word meanings associated
with pronoun resolution within written text. Therefore, questions concerning
constraints on the initial candidate set are likewise difficult to address. It is
certainly plausible, however, that there are inherent differences in pronoun
resolution processes in reading and listening.
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4

Two Pronominal Mysteries in the
Acquisition of Binding and Control

Dana McDaniel

1 Introduction

This chapter provides an overview of the vast amount of literature in the
areas of children’s knowledge of Binding Theory and Control Theory. I will
focus on some of my work in these areas, in particular on aspects of pronom-
inal reference.1 In the case of Binding Theory, the discussion will center on
what is known as the “Principle B lag,” which refers to children’s failure to
obey Binding Principle B on a variety of tasks. I will propose an account based
on sensitivity to emphatic stress. In the section on Control Theory, I will focus
on a phenomenon known as the “Pronoun Coreference Requirement,” whereby
children insist on internal reference for pronouns, treating them on a par with
non-arbitrary PRO. Although this phenomenon will be left unaccounted for,
I will present a series of findings that may shed light on the issue.

The chapter will be organized in the following way. Section 2 gives some
general background on first language acquisition and the assumptions that
much work in the field is based on; section 3 covers Binding Theory; section 4
covers Control Theory; and section 5 contains concluding remarks.

2 Background Assumptions

One of the fundamental goals of linguistic theory is to provide a theory of
Universal Grammar. The field of first language acquisition has the further

1 Most of the work I have done in these areas is in collaboration with other researchers. The
“we” in this chapter refers mostly to Helen Cairns, Jennifer Hsu, and Tom Maxfield for Binding
Theory, and to Helen Cairns and Jennifer Hsu for Control Theory.
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goal of determining the child’s path from Universal Grammar to a specific
grammar. The nativist view is that at least the most fundamental aspects
of grammar, such as the notion of c-command, are innate. The principles
of Binding Theory and Control Theory are also most likely specified in UG,
though certain aspects of those modules may be parameterized, such as the
domain for Binding Theory. The strictest assumption concerning develop-
ment from UG to the target grammar is the Continuity Hypothesis (Pinker
1984), according to which every grammar the child entertains is a possible
human grammar. Learning would consist of lexical, phonological, morpho-
logical, and pragmatic learning plus determining parameter settings.2 Another
assumption is that all grammatical learning is based on positive evidence,
language that the child encounters. The child does not have access to direct
negative evidence (being corrected) or indirect negative evidence (keeping track
of what is not encountered in the language). Following from this assumption
is the Subset Principle (Berwick 1985, Wexler and Manzini 1987), according
to which a child never moves into a grammar that is a subset of the child’s
preceding grammar. In other words, if two options allowed by UG are in a
subset/superset relationship, the child will start out by assuming the subset
option. Positive evidence will then trigger a change to the superset option, if
necessary. Progression to the target grammar would be impossible, if the child
started out with the superset option, since every sentence the child encountered
would be compatible with the superset option, as well as the subset option.

Research on the acquisition of syntax has successfully demonstrated young
children’s knowledge of grammatical principles that are arguably not learn-
able through positive evidence. Furthermore, as predicted by the Continuity
Hypothesis, aspects of children’s grammars that appear to differ from the
target grammar often can be shown to represent grammatical options within
UG. Still, there are cases where children’s performance appears to be in viola-
tion of UG. In such cases a variety of accounts may be relevant. These accounts
appeal to factors external to language development, such as methodological
issues or a reformulation of the relevant syntactic principle, as well as to
factors integral to the developmental process, such as parsing issues, incom-
plete lexical, phonological, morphological, or pragmatic knowledge, or a mis-
set parameter. The discussions of Binding Theory and Control Theory in this
chapter include such explanations. Often, these accounts are quite revealing
about the acquisition process, as well as grammatical theory in general.

2 See Wexler and Chien (1985) for discussion of the lexical learning hypothesis, according to
which learning is primarily lexical in nature and grammatical principles become operative as
soon as the relevant lexical knowledge has been acquired.



TWO PRONOMINAL MYSTERIES 107

3 Binding Theory

For the purposes of this chapter, a very basic statement of the Binding Prin-
ciples suffices, as given in (1–3).3 Below the statement of each Binding Prin-
ciple is an example that illustrates both the Principle and the method that I
most often have used to investigate its knowledge in children (McDaniel,
Cairns, and Hsu 1990, McDaniel and Maxfield 1992). The phrases in italics
represent correct responses by the child:

(1) Principle A: An anaphor must be bound in a certain domain.
Example: [props: Grover and Big Bird] If I say, “Grover is patting him-
self,” who does that mean that Grover is patting? Grover. Can it mean that
Grover is patting Big Bird, like this? [acts out and repeats sentence] No.

(2) Principle B: A pronoun must be free in a certain domain.
Example: [props: Grover and Big Bird] If I say, “Grover is patting him,”
who does that mean that Grover is patting? Big Bird. Can it mean that
Grover is doing this – pat, pat, pat? [acts out Grover patting himself and
repeats sentence] No.

(3) Principle C: An R-expression must be free.
Example: [props: Grover and Big Bird] If I say, “He is patting Grover,”
who does that mean is patting Grover? Big Bird. Can it mean that this is
happening – pat, pat, pat? [acts out Grover patting himself and repeats
sentence] No.

In testing for knowledge of Principles A and B, one might test separately
for knowledge of c-command or for knowledge of the correct domain, or one
might include sentences that test for both together, in the sense that an incor-
rect response indicates lack of knowledge of at least one of the two parts.
Examples are given in (4–6):

(4) c-command: Cinderella’s sister points to herself.
(5) domain: Grover knows that Big Bird is washing himself.
(6) both: While Grover eats the tomato, Big Bird pats himself.

3 I assume the following definitions (Chomsky 1981). An NP is bound iff it is c-commanded by
a coindexed NP. Node A c-commands node B iff the first branching node dominating A also
dominates B, and neither A nor B dominates the other (Reinhart 1976). An NP is free iff it is
not bound. The domain that is relevant to Principles A and B differs across languages and has
been stated in terms of government (Chomsky 1981). For our purposes here, it suffices to take
the domain to be the minimal clause containing the NP. Finally, note that I refer to “NPs,”
though nothing in this chapter depends on the NP/DP distinction.
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In examples like (4), a child whose grammar includes the notion of c-
command will accept Cinderella’s sister, but not Cinderella, as the antecedent
of herself (since Cinderella does not c-command herself ). In examples like (5),
a child whose grammar has the domain correctly specified will accept Big
Bird, but not Grover, as the antecedent of himself (since Grover is outside
of the domain). A child whose grammar has either the correct notion of c-
command or the correct domain (or both) will accept Big Bird, but not Grover,
as the antecedent of himself in (6) (since Grover does not c-command himself

and is outside of its domain). All three sentence types have been investigated
(e.g. Koster and Koster 1986, for (4); McDaniel, Cairns, and Hsu 1990, for
(5); and McKee 1992, for (6)). Most studies on the domain have not included
sentences that investigate potential domains other than the minimal clause.
For this reason, it is not necessary to specify the domain in the statements of
the Principles in (1) and (2).

A methodological note is in order at this point. The method illustrated
above is rather direct, in the sense that subjects are asked to give judgments
on sentence/meaning pairs. Except for the props, this is the same method
linguists have traditionally used to investigate adult grammars (McDaniel and
Cairns 1996). This is only one of many methods that researchers have used to
investigate Binding Theory in children. Among the most common methods
are ones that involve children acting out sentences with props (e.g. Solan
1983, Chien and Wexler 1990), selecting a picture that matches a sentence
(Koster and Koster 1986), judging the truth of a statement made about a
staged event (e.g. Crain and McKee 1986, McKee 1988, 1992), and answering
a yes/no question about a picture (e.g. Chien and Wexler 1990).

The findings on Principle A are highly consistent across researchers and
across methods. The general picture is that children perform well on Principle
A by age 3 or 4, both on the c-command part and on the domain part (Chien
and Wexler 1990, Grimshaw and Rosen 1990, Koster and Koster 1986,
McDaniel, Cairns, and Hsu 1990, McDaniel and Maxfield 1992, McKee 1988,
1992, Solan 1983, 1987, Wexler and Chien 1985, among others). On the other
hand, some studies have found evidence of a group of young children that do
not manifest knowledge of Principle A, violating both the c-command and the
domain parts (Chien and Wexler 1990, McDaniel, Cairns, and Hsu 1990,
McKee 1992). McDaniel, Cairns, and Hsu (1990) argue that this is due not to
lack of knowledge of the Principle itself, but rather to lack of lexical know-
ledge, namely that the self words are anaphors. The English self words are
homophonous with a possessive pronoun plus a noun, self. (Children gener-
ally say hisself and theirselves rather than himself and themselves.) We have
informally observed children using self as a noun, as in “Can you draw my
self and your self and John’s self on this piece of paper?” Someone analyzing
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the self words in this way would take sentence (6), for example, to mean that
while Grover eats the tomato, Big Bird pats his (i.e. Grover’s or Big Bird’s)
self, with self meaning something like “body.” In an experiment that looked
at children’s interpretation of self words, we found, as predicted by our ac-
count, that the same children who did poorly on Principle A also accepted self

as a noun (McDaniel, Cairns, and Hsu 1990). It remains to be explained how
children figure out that the self words are anaphors, but this is part of the
bigger issue of lexical learning.

The findings on Principle C are less consistent. Chomsky (1969) found
some 5- to 10-year-old children who did not manifest knowledge of Principle
C. Crain and McKee (1986), on the other hand, found that children as young
as 2 obeyed the Principle. To some extent, the difference can be attributed to
methodology. Children seem to do worse on act-out tasks (where they enact
sentences with props) than on various types of judgment tasks. But even using
the same method, individual discrepancies arise. The overall picture that
emerges, at least based on judgment tasks, is that children generally manifest
knowledge of the Principle at a young age. McDaniel, Cairns, and Hsu (1990)
suggest that the few cases of young children who respond in violation of
the Principle can be accounted for by lexical learning. The claim is that
these children have not yet categorized NPs as pronouns, anaphors, or R-
expressions. As predicted, these children also tend not to show knowledge of
the other Binding Principles.

The findings on Principle B are the most consistent and the most problem-
atic. Many studies using a variety of different methods have found poor
performance on Principle B (e.g. Chien and Wexler 1990, Grimshaw and
Rosen 1990, Jakubowicz 1984, Koster and Koster 1986, McDaniel, Cairns,
and Hsu 1990, McKee 1992, McKee, Nicol, and McDaniel 1993, Solan 1983).
Children appear to know that the pronoun can refer to an element other than
the subject of its clause, but they do not appear to know that it may not also
refer to the subject. In (2) above, a typical response would be “Big Bird” to
the first question and “yes” to the second. This type of response is character-
istic of older children as well as younger children. The 6-year-olds (the oldest
age group) in Chien and Wexler (1990), for example, performed almost as
poorly as the 3-year-olds on Principle B, though they showed complete know-
ledge of Principle A.

A lexical learning account is implausible in the case of Principle B, due to
the age of the children and to the fact that the same children have clearly
labeled anaphors and R-expressions as such. It seems equally unlikely that
such old children would have a mis-set parameter, and it is not clear what the
parameter would be, especially since, among the three Binding Principles,
Principle B seems to include the least cross-linguistic variation. Accounts that
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have been proposed to explain the Principle B lag take certain related findings
into consideration. These findings are listed below:

• There is individual variation. Studies that analyze the performance of indi-
vidual children tend to find some children who do manifest knowledge of
Principle B (McDaniel, Cairns, and Hsu 1990, McDaniel and Maxfield
1992).

• Children do well on Principle B when the antecedent is a quantifier, as in
“Every girl is patting her” (Chien and Wexler 1990, McDaniel, Cairns, and
Hsu 1990, McDaniel and Maxfield 1992).

• Children who speak languages with clitic pronouns, such as Italian (McKee
1988, 1992) and Spanish (Solan 1987), do well on Principle B.

• Children do not violate Principle B in spontaneous speech (Bloom, et al.
1994).

I will consider three of the accounts that have been proposed to address the
Principle B lag. Grimshaw and Rosen (1990) suggest that children’s perform-
ance is a methodological artifact.4 According to this account, children do
poorly on comprehension tasks testing Principle B because they know that
a pronoun should refer to a discourse antecedent. Since the subject of the
sentence is the only potential discourse antecedent, they make the pronoun co-
refer with it, in violation of Principle B. There are several problems with this
account. One is that children do accept the unmentioned character as an
antecedent for the pronoun; they violate Principle B in accepting the subject
as well. In fact, in asking for judgments, we have found a clear preference for
the correct antecedent (the unmentioned character). That is, children’s first
answer is usually “Big Bird” in (2). It is only when we ask whether it could also
be Grover that they say yes. Furthermore, the Principle B findings are highly
consistent across different methods and different researchers. Whereas meth-
odological issues often arise in language acquisition research, it is unlikely
that so many different experiments would be flawed in such a way as to
produce the same artifact. Perhaps most convincing is McKee’s (1992) cross-
linguistic research. McKee conducted the same experiment on Italian- and
English-speaking children, and found that the Italian-speaking children per-
formed much better than the English-speaking children on Principle B. The
English speakers’ poor performance could not be attributed to methodolo-
gical factors, since these were the same for the Italian speakers. It is worth
reporting a personal anecdote that makes the same point. I asked two 5-year-
old English/Occitan bilinguals about Principle B. These were children whom I

4 Grimshaw and Rosen actually propose a number of different accounts.
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had lived with for a few years and who were therefore accustomed to me
asking them for linguistic judgments. They were basically balanced bilinguals;
if anything, English was their stronger language. Occitan, a Romance language
spoken in southern France, uses clitic pronouns. The conversation with each
child went something like the following:

Q: If I say, “Joe likes him,” who could that mean that Joe likes?
A: It would probably mean some other boy.
Q: Could it also mean that Joe likes himself?
A: Yes. It could also mean that.
Q: How about in Occitan?
A: [after translating the sentence]: No. Occitan is different from English. In

Occitan it would have to mean that Joe likes someone else; it couldn’t
mean that Joe likes himself.

Data of this type on bilinguals, even if anecdotal, provide quite strong evid-
ence against an account based on methodology. Here the same researcher
asks the same subject the same question about two different languages and
obtains different responses.

Chien and Wexler (1990) propose that children’s poor performance is due
to lack of a pragmatic principle (which they do not specifically formulate).
Their account is based on the existence of apparent Principle B violations in
adult English, which occur under certain pragmatic conditions. An example
is “I chose ME” in a situation where it would be natural to choose someone
else. The NPs are analyzed as being coreferential but contra-indexed. In other
words, these are not Principle B violations, since the pronoun is not bound.
Generally, these constructions are used in cases where pragmatically the two
NPs are expected to refer to different people, making the coreference surpris-
ing to the listener. This is achieved through syntactic dissociation (contra-
indexing) paired with real-world association (coreference). These are probably
used mostly in the first and second person, where the coreference is clear from
the morphological form. In the third person, such an utterance would usually
be accompanied by pointing as well as emphatic stress. Chien and Wexler
suggest that children’s grammars are completely adult-like with respect to
Binding Theory, so that they do not allow coindexed NPs in a Principle B
violating configuration. Like adults, children would allow contra-indexed NPs
to corefer. The only difference between adults and children is that the children
do not know the pragmatic restrictions on this type of coreference, which
leads them to accept sentences that appear to violate Principle B.

This account is supported by the fact that children perform well on Principle
B when the antecedent is a quantifier (e.g. “Every girl is patting her”). This is
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predicted, since coreference between a quantifier and a contra-indexed NP is
always impossible, regardless of pragmatic context. (The only way to obtain a
bound interpretation, such as the distributive reading for a pronoun referring
to every girl, is via coindexing.) The account similarly explains why children
do well in languages with clitic pronouns. Since clitics cannot be used deictically,
a coreferential reading of contra-indexed NPs is impossible with clitics as well.

However, there are both empirical and conceptual problems with Chien
and Wexler’s account. One empirical problem is that children do not violate
Principle B in spontaneous speech. If they did not know the pragmatic restric-
tions on contra-indexed coreferential NPs, there would be no reason that they
would not use such constructions in their own speech (under all pragmatic
conditions). Findings using methods where no context is provided, such as the
judgment method illustrated above, pose a different kind of empirical prob-
lem. If it is true that children’s over-acceptance is due to lack of adherence to
pragmatic restrictions, then all subjects, both adults and children, should
appear to allow Principle B violations when presented with sentences out of
context. This is because part of their task is to put the sentence into different
contexts to consider its possible meanings. In (2), where no context is pro-
vided, adults should say that the antecedent could be Big Bird (under usual
pragmatic conditions) or Grover (under certain pragmatic conditions). How-
ever, adults almost never respond this way. Chien and Wexler’s account also
poses a serious learnability problem. Though the children’s grammatical know-
ledge would be adult-like, they would have to learn the pragmatic condition
that restricts usage of coreferential contra-indexed NPs. In violation of the
Subset Principle, the children would be starting out with a pragmatic system
allowing for broader possibilities than the one they would end up with. It is
not clear how children would learn such a condition without negative evidence,
and it seems implausible that they would receive negative evidence in this case.5

A third account of the Principle B lag was proposed by McDaniel, Cairns,
and Hsu (1990) and Grimshaw and Rosen (1990), and was supported experi-
mentally by McDaniel and Maxfield (1992). The account is similar to Chien

5 Grodzinsky and Reinhart (1993) state the pragmatic principle, which they term “Rule I,” as
in (i):

(i) NP A cannot corefer with NP B if replacing A with C, C a variable A-bound by B, yields an
indistinguishable interpretation.

They address the learnability problem by proposing that Rule I is innate, but that children have
difficulty holding more than one construction in memory and therefore cannot make the compar-
ison necessary to implement Rule I. However, the researchers provide no independent evidence
showing that children lack such an ability.
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and Wexler’s, but contends that children are missing not pragmatic know-
ledge, but rather phonological knowledge, namely sensitivity to emphatic stress.
Sentences like “I chose ME,” with contra-indexed coreferential NPs, generally
have emphatic stress on the pronoun. The claim is that children appear to
disobey Principle B in experiments because they are insensitive to emphatic
stress and therefore understand any sentence with a pronoun as potentially a
case of a contra-indexed, coreferential NP. That is, they can understand the
sentence in (2) as “Grover is patting him” or as “Grover is patting HIM.” For
most adults, the latter could mean that Grover is patting himself under the
pragmatic conditions for contra-indexed coreferential NPs, at least if the stress
is accompanied by pointing. Children’s good performance on constructions
with clitics and quantifiers supports this account in the same way as it supports
Chien and Wexler’s account, namely because the option of contra-indexed
coreferential NPs is not available with quantifiers or with clitics. Unlike Chien
and Wexler’s account, this account correctly predicts that children will not
use apparent Principle B violations in their spontaneous speech (except in the
rare cases where contra-indexed coreferential NPs are pragmatically appropri-
ate). This is because they know the pragmatic restrictions on contra-indexed
coreferential NPs.6 This account also correctly predicts that adults will per-
form well on Principle B on judgment tasks like the one illustrated by (2)
above. They will not entertain the possibility of contra-indexed coreferential
NPs, since there is no stress on the pronoun. Children who are not sensitive to
emphatic stress, on the other hand, will accept coreference in such sentences.

As in the case of Chien and Wexler’s account, a learnability question arises.
The question is how children, once they become sensitive to emphatic stress,
figure out that emphatic stress is necessary in cases like “I chose ME.” This
sequence is counter to the Subset Principle, since children first think that
“Grover is patting him” (without stress) can be analyzed as having coreferen-
tial or non-coreferential NPs, and then must learn that the analysis with
coreferential NPs is not possible (without stress). We propose that children
assume that any newly encountered linguistic construct is obligatory unless
they hear counterexamples. In this case, once they figure out that emphatic
stress is used to mark a contra-indexed coreferential NP, they assume that
contra-indexed coreferential NPs must receive emphatic stress. This analysis
has some intuitive appeal, since emphatic stress serves a series of functions in

6 A further prediction is that, in the correct pragmatic situation, children should use contra-
indexed coreferential NPs, but without the required emphatic stress on the pronoun. This pre-
diction is difficult to test, because it is hard to determine whether the pragmatic requirements are
met. Bloom et al. (1994) did find two apparent Principle B violations in their sample, and these
potentially fit the pragmatic requirements. However, stress patterns were not recorded.
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English (to mark the scope of negation, to make a contrast, etc.), and it seems
natural to assume that such functions are obligatory.

The emphatic stress account makes two predictions. The first is that chil-
dren should initially have difficulty with emphatic stress, and the second is
that children who are sensitive to emphatic stress should manifest knowledge
of Principle B. Tavakolian (1974) conducted a study on emphatic stress that
demonstrated that some young children are not sensitive to emphatic stress.
In addition, we have informally observed children omitting emphatic stress in
language production. In particular, the following type of interaction often
occurs when a child is asked to judge grammaticality:

Q: Does this sound right or wrong: “The bear am eating the cake.”
A: No. It should be, “The bear is eating the cake.”

Most adults would stress the word is in the correction, but we have noticed
that children often do not, instead uttering the sentence as in a non-contrastive
context. Occasionally, children also place emphatic stress on the wrong word,
saying, for example, “The BEAR is eating the cake.”

Both predictions were tested and borne out in an experiment that independ-
ently tested Principle B and sensitivity to emphatic stress on 35 children, aged
3;1 to 6;10 (McDaniel and Maxfield 1992).7 The test of emphatic stress was
modeled in part on Tavakolian (1974). Six items made up a story that con-
tained blanks for subjects to fill in, in response to questions. In these cases,
the stress indicated which part of the sentence was negated. An example item
is given in (7), where the italicized phrase represents the correct response:

(7) [enacted with props] Grover and Big Bird are hungry and they find some
food to eat. There’s a big tomato, a lemon, a strawberry, a little tomato,
some grapes, a carrot, and a cherry. [big and little tomato are placed
next to each other] Grover is not going to eat the BIG tomato. What do
you think he’s going to eat? The LITTLE tomato.

In (7) the stressed element is an adjective. Other parts of speech were emphas-
ized in other items. Four additional items of a different type were presented
in an act-out task, where the subject was asked to perform an action modeled
by the experimenter. In these cases, stress was used to indicate reversal of a
parallel function interpretation. Example items are given in (8):

7 Actually, 37 children were tested. Two of them are not discussed here, since they did not show
knowledge of Principle A and therefore may not yet have categorized the lexical items into
pronouns, anaphors, and R-expressions.



TWO PRONOMINAL MYSTERIES 115

8 Note that scores of seven or higher are well above chance. On the four items illustrated in (8),
chance performance would be two out of four, since there were two possible answers to each.
However each of the six items of the type illustrated in (7) had at least six possible responses.
For these items, chance performance therefore would be one out of six.

(8) a. Goofy is whispering to Grover. Now YOU whisper to him.
(expected response: whispers to Grover)

b. Grover is patting Bert. Now YOU pat HIM.
(expected response: pats Grover)

Note that the items given on the stress test were quite different from the
Principle B constructions. This is because we wanted to test the two phenom-
ena independently, which makes a correlation more meaningful than if the
same types of constructions were given in the two parts. The Binding Prin-
ciples were tested as in (1), (2), and (3). Each child was given a one-clause and
a two-clause Principle B sentence to judge.

Eleven children responded incorrectly to both Principle B sentences, and 17
responded correctly to both; seven responded correctly to one and incorrectly
to the other. The children’s stress scores ranged from 2 to 9, out of a possible
10. Table 4.1 shows the numbers of children with high and low stress scores in
the group of children who performed well on Principle B (responded correctly
to both) and in the group of children who performed poorly on Principle B
(responded correctly to neither).8

The first score column is the most important one for the hypothesis. As
predicted, no child with a high stress score did poorly on Principle B. It was
also true that most of the children who did well on Principle B also had high
stress scores (10 out of 17). Note that the fact that some children with low
stress scores did well on Principle B (5 out of 17) is not a problem for the
hypothesis. This is because a child might not yet have been exposed to sen-
tences like “I chose ME,” and therefore not be aware of the option of having
contra-indexed coreferential NPs. Such a child might not be sensitive to
emphatic stress and would do well on Principle B. In fact, a breakdown of

Table 4.1 Number of children in high and low stress score ranges by

performance on Principle B

Stress score of 7 or more Stress score of 4 or less

Did well on B (17) 10 5
Did poorly on B (11) 0 7
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9 Note that examples like “I like Dana” are not apparent violations of Principle C, since I and
Dana could not be coindexed (one being first person and the other third person).

the results by age gives some indication of such a progression, as shown in
table 4.2. Here, the children who gave one correct response on Principle B are
counted in with those who answered correctly to both.

Though the numbers may be too small to be meaningful, it appears that the
correlation between stress score and performance on Principle B does not hold
in the youngest group. In fact, percentage-wise, the youngest group performed
better than the others on Principle B. As was suggested above, these may be
children who have not been exposed to contra-indexed coreferential NPs,
and therefore do not consider this as a possible interpretation of the Principle
B sentences. A longitudinal study could verify this progression. The predic-
tion is that some children would initially manifest knowledge of Principle
B, then appear to “lose” it, and eventually appear to regain it. The final step
should coincide with sensitivity to emphatic stress.

A note on Principle C is in order. If the possibility of contra-indexed
coreferential NPs masks children’s knowledge of Principle B, should it not
also mask their knowledge of Principle C? McDaniel and Maxfield (1992)
point out that apparent Principle C violations (like “HE patted Grover,” with
coreference) are probably rarer in the input than apparent Principle B viola-
tions, since apparent Principle C violations are limited to the third person.9

It seems that constructions with contra-indexed coreferential NPs are most
common in the first and second persons (like “I chose ME”). It may be that

Table 4.2 Mean stress score by age and by performance on B

(percentages of the total number in each age group)

3-year-olds 4-year-olds 5-year-olds 6-year-olds
(N = 6) (N = 10) (N = 10) (N = 9)

Percent Mean Percent Mean Percent Mean Percent Mean
(no.) score (no.) score (no.) score (no.) score

Gave at least one 83% 4.6 50% 5.8 80% 6.5 67% 7.5
correct response (5) (5) (8) (6)
on B (N = 24)
Responded
incorrectly to B 17% 5.0 50% 3.6 20% 3.0 33% 5.0
on both items (1) (5) (2) (3)
(N = 11)
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the children who do appear to violate Principle C have been exposed to
apparent Principle C violations (and are not sensitive to the emphatic stress).
This would account for the (usually) small number of children in most studies
who disobey Principle C. Most children would not have exposure to apparent
Principle C violations, at least not before mastering emphatic stress, and there-
fore would perform well on Principle C. McDaniel and Maxfield found three
children who performed poorly on Principle C. All three also performed poorly
on Principle B and had low stress scores.10

4 Control Theory

For the purposes of this discussion, we assume that the adult grammar contains
the Control Principle in (9), put forth by Goodluck (1981):

(9) The closest c-commanding NP controls PRO if there is such an NP;
otherwise, control is arbitrary.

Although the principle stated this way is problematic both empirically and
conceptually, it serves as a sufficient basis for discussing the child data.11 The
principle is exemplified in (10) for complements and in (11) for adjuncts,
where the judgment method is illustrated as well. The phrases in italics rep-
resent correct responses by the child:

(10) [props: Grover, Big Bird, Goofy] If I say, “Grover tells Big Bird to
jump over the fence,” who would that mean jumps over the fence? Big

Bird. Could it also mean that Grover jumps over the fence, like this?
[enacts and repeats sentence] No. Could it mean that Goofy jumps over
the fence, like this? [enacts and repeats sentence] No.

(11) [props: Grover, Big Bird, Goofy] If I say, “Grover kisses Big Bird
before jumping over the fence,” who would that mean jumps over the
fence? Grover. Could it also mean that Big Bird jumps over the fence,
like this? [enacts and repeats sentence] No. Could it mean that Goofy
jumps over the fence, like this? [enacts and repeats sentence] No.

10 It might be thought that the correlation between performance on Principle B and emphatic
stress is just due to differences in ability to perform tasks in general. However, other correlations
did not occur. Performance on the emphatic stress test did not predict performance on Prin-
ciples A or C, and age did not predict performance on Principle B.
11 The empirical problem is that the principle often does not hold for constructions other than
the basic ones where PRO appears as the subject of a complement or adjunct of a verb. The
conceptual problem is that linearity does not generally play a role in syntactic principles.



118 DANA MCDANIEL

In the case of complements, like (10), the closest c-commanding NP is the
object of the matrix clause. In the case of adverbials, like (11), on the other
hand, the clause is an adjunct and therefore attaches higher, in such a way
that the matrix object does not c-command it, and the closest c-commander is
the matrix subject.12 An example of arbitrary control is “swimming is fun,”
where the PRO subject of “swimming” is not c-commanded by any NP.

Some early studies on children’s knowledge of control (e.g. Chomsky 1969)
focused on complements of verbs like promise, which are exceptions to the
linearity part of the control principle. In structures like (12), the subject,
rather than the object, controls PRO:

(12) Grover promised Big Bird to jump over the fence.

Even older children were shown to regularize these cases, interpreting the
subject of the lower clause in (12) as coreferential with “Big Bird.” A potential
problem with these studies is that, as I have learned from discussing them in
classes, many adults find sentences like (12) ungrammatical. In other words,
they do not allow verbs like “promise” to take an infinitival complement.
When pressed to interpret the sentence anyway, some (but not most) take the
object to be the controller of PRO, as the children do. The findings on chil-
dren may therefore be a methodological artifact; since children were not asked
to judge such sentences, it is possible that many of them were trying to inter-
pret ungrammatical sentences.13

Other researchers have focused on the basic complement and adjunct
structures illustrated in (10) and (11). Earlier studies (Goodluck 1981,
1987, Goodluck and Behne 1992, Hsu 1981, Hsu, Cairns, and Fiengo
1985, Hsu et al. 1989, Lust and Clifford 1986, Lust et al. 1986, Maratsos
1974) employed comprehension tasks, whereas more recent studies
(Cairns, McDaniel, and Hsu forthcoming; Cairns et al. 1995, Cairns et al.
1994, McDaniel and Cairns 1990, McDaniel, Cairns, and Hsu 1991) also had

12 In “standard” versions of X-bar Theory (Jackendoff 1977, Chomsky 1981), the complements are
attached to the single bar level, and the adjuncts are adjoined at a higher level. Regardless of the
particular phrase structure analysis that is adopted, the relevant c-command relationships will hold.

I refer to the adjunct phrase in (9) as an “adverbial clause,” though it may technically be an
adverbial PP with a clausal complement. Again, the distinction does not bear on the points
discussed in this chapter.
13 The exceptional “easy” type adjectives, as in “John is easy to please,” have also been given a
great deal of attention (Chomsky 1969, Cromer 1970, Cambon and Sinclair 1974, Armbuster
1981, Byrne 1981, Crain and McKee 1988, McKee 1997). Children have been shown to treat
“easy” type adjectives as though they were “eager” type adjectives. McKee (1997) provides
evidence suggesting that the children’s difficulty is due to lexical, rather than syntactic, factors.
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the subjects judge the sentences, as illustrated in (10) and (11). In such studies,
we take the subject’s first answer (or their enactment, in studies that also
employ an act-out task) to represent the preferred interpretation, while we
take their judgments to reflect the full range of possible interpretations
allowed by their grammar. Some of the studies were conducted longitudinally,
in order to observe individual children undergo a progression. These studies
indicate the following progression of Grammar Types (GTs).14 To illustrate
the Grammar Types, the possible referents for PRO in (10) and (11) that
correspond to each GT are given in parentheses:

• GT IA: PRO is arbitrary (can refer to anyone) in both complements and
adverbials. (10: Grover, Big Bird, Goofy; 11: Grover, Big Bird, Goofy)

• GT IB: Control is correct for complements, but PRO is arbitrary for
adverbials. (10: Big Bird; 11: Grover, Big Bird, Goofy)

• GT II: The controller of PRO in adverbials is the higher clause object.
(10: Big Bird; 11: Big Bird)

• GT III: The controller of PRO in adverbials is the higher clause subject or
object. (10: Big Bird; 11: Grover, Big Bird)

• GT IV: The controller of PRO in adverbials is the higher clause subject.
(10: Big Bird; 11: Grover)

GTs IA and IB generally occur in very young children, and are almost never
manifested in children aged 5 or older. Longitudinal studies (Cairns et al.
1994, McDaniel, Cairns, and Hsu 1991) indicate that once children abandon
GT IB, they move quickly through the other types, changing approximately
every three months.

As in the case of Binding Theory, we attempt to analyze these Gram-
mar Types in a way consistent with the view that fundamental principles are
innately specified and that children’s grammars are always possible human
grammars (the Continuity Hypothesis). We therefore assume that children’s
grammars contain the Control Principle and the element PRO from the begin-
ning. Furthermore, they know the requirements of X-bar Theory, and there-
fore know where complements and adjuncts should be attached. We suggest
that the non-adult Grammar Types are due to lack of lexical knowledge.
In the case of the complements, this would be knowledge about verb sub-
categorization, and in the case of the adverbials, it would be knowledge of
the precise meaning of the subordinating conjunctions (or prepositions with

14 The existence of Grammar Type IA for complements has also been confirmed by Eisenberg
(1989) and Eisenberg and Cairns (1994), who used an elicited production task.
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clausal complements). In both cases, children initially would not grasp the
nature of the semantic connection between the two clauses.

Our analysis of the Grammar Types is therefore as follows. In Grammar
Type IA, the complement and adverbial clauses are conjoined with the matrix
clause rather than subordinated to it. The result is a structure in which PRO
is not c-commanded by any NP and therefore has arbitrary reference.15 Note
that our claim is not that children’s grammars preclude subordination at this
point, but rather that they create coordinate structures as a default in cases
where the relationship between two clauses is unclear to them.16 Early on,
they learn enough about the semantics of the verbs to identify the comple-
ments. They then have GT IB, where they correctly attach the complements,
but still conjoin the adverbials. PRO is therefore correctly object controlled
for the complements, but still has arbitrary reference for the adverbials. Fol-
lowing Goodluck (1981), we analyze GT II as having the adverbial clause
attached too low, in such a way that the object would c-command, and there-
fore control, PRO.17 The question that arises at this point is why the adverbials

15 Arbitrary PRO, in sentences like, “Swimming is fun,” refers to people in general. We assume
that when children say “yes” in response to our questions about the possible referents in (10)
and (11), they mean this arbitrary interpretation of PRO, rather than that PRO could refer to
various specific characters. The apparent interpretation of PRO as referring to various specific
characters would be an artifact of the wording of the questions. In other words, if adults were
asked the same questions about “Swimming is fun” (where they were presented with three
characters as props), we predict that they would answer that, yes, it could mean that swimming
is fun for Big Bird, or for Grover, etc.
16 The claim that the children’s grammars are assigning a coordinate structure to these sentences
was supported in Cairns et al. (1994) by the fact that these same children accepted sentences like
(i), with a PRO subject (assigned arbitrary reference) in the second part of a true coordinate
construction:

(i) Big Bird kissed Grover and jumping over the fence.

Wexler (1992) and Broihier and Wexler (1995) proposed an alternative account of GT I, namely
that these children do not yet have PRO in their grammars and therefore treat the adverbial
clause as a nominal. However, this analysis does not account well for the children’s acceptance
of (i) above, and it cannot account for the existence of GTs IB to III. (See Cairns et al. 1994 for
further discussion.)
17 This analysis predicts that in sentences like (i), with a preposition phrase, children with GT II
(or GT III) should “switch” to subject control, since the object no longer c-commands PRO:

(i) Big Bird stood near Grover before jumping over the fence.

Hsu (1981) confirmed this prediction in an act-out task, but we have not been able to replicate
these findings using judgment tasks (Cairns et al. 1994), where GT III children accepted the
object as a possible controller in sentences like (i). Adults with GT III (discussed below) re-
sponded similarly.
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are attached too low if the children know that they are adjuncts. We suggest
that the children still do not fully understand the connection between the
matrix and subordinate clauses; they simply realize at this point that the
clause should be subordinated instead of conjoined. Rather than claiming
that low attachment is a default, we suggest that the attachment site depends on
the children’s preference in GT IB. We have noticed that some children with
GT IB tend to act out sentences like (11) with PRO referring to the object,
whereas others act it out with PRO referring to the subject. In abandoning
the coordinate structure, children would grammaticize their preference by
attaching the embedded clause to the site that results in a structure where the
closest c-commander of PRO corresponds to their preferred interpretation.
This account predicts that some children will move directly from GT IB to
GT IV, and that the route children take should correspond to their enactments
in the last session in which they exhibited GT IB. Longitudinal studies (Cairns,
et al. 1994, McDaniel, Cairns, and Hsu 1991) have suggested that GT IB
children with a subject preference do indeed move directly to GT IV, though
it cannot be determined for certain that they didn’t move through GT II and
III between the two sessions. Children eventually fully understand the seman-
tic connection between the two clauses, and therefore realize that high attach-
ment is necessary. Children with GT II will change to GT IV, manifesting GT
III as a transitional stage.

One interesting, as yet unexplained phenomenon that complicates this
account is that many adults appear to have GT III, allowing both the subject
and the object to control PRO in sentences like (11). Similarly, some children
appear to stay with GT III, instead of moving to GT IV. It is unclear how this
dialect can be accounted for, given that the Control Principle and the attach-
ment site of the adjunct are specified by UG. Possibly, some grammars have
a weaker definition of c-command. Even in this case, the part of the Control
Principle that specifies linear distance would have to be modified, given that these
grammars do not restrict the controller to the closest c-commander (the object).

I now turn to the phenomenon that we call the Pronoun Coreference Re-
quirement (PCR). It was first observed in act-out tasks that children enacted
sentences with pronouns, like (13), the same way they enacted sentences with
PRO, like (11), repeated here (Lust et al. 1986, Goodluck 1987, Hsu, Cairns,
and Fiengo 1985, Hsu et al. 1989):

(11) Grover kisses Big Bird before jumping over the fence.
(13) Grover kisses Big Bird before he jumps over the fence.

In general, whoever was made to do the jumping in sentences like (11) also
was made to do the jumping in sentences like (13). According to grammatical
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theory, however, the pronoun in (13) is free to refer to any male character,
including one outside the sentence. Our initial interpretation of the findings
was that children had a preference for the pronoun referring internally (which
corresponded to our own intuitions), but that their grammars would allow it
to refer to any male character. We predicted that on a judgment task, they
would respond by allowing the pronoun to refer to any character, including
one outside the sentence. However this prediction was not borne out (Cairns,
et al. 1994, 1995, McDaniel, Cairns, and Hsu 1991). Instead, many children
with Grammar Types II to IV for control also insisted on internal reference
for the pronoun, often limiting the referent of the pronoun specifically to
the NP that would have been the controller of PRO in parallel constructions.
Children with GT I for control did not exhibit the PCR. In longitudinal
studies (Cairns et al. 1994, McDaniel, Cairns, and Hsu 1991) we have observed
children acquiring a PCR grammar at the point where they move from GT
IB to another Grammar Type.

The fact that subjects judge sentences like (13) as requiring internal refer-
ence indicates that the PCR is a grammatical phenomenon. It is also possible
that there is an extremely strong discourse or pragmatic requirement for inter-
nal reference in these cases. Such a requirement would determine the set of
possible referents for the pronoun in a natural context. Whether the PCR
is grammatical or discourse-related, its nature is mysterious. We have con-
ducted several followup studies in an attempt to better understand the PCR
phenomenon.

First, we have investigated the PCR in a variety of constructions (Cairns,
McDaniel, and Hsu forthcoming). Examples are listed in (14):18

(14) a. Preposed time adverbials:

Before he jumped over the fence, Grover kissed Big Bird.
b. Postverbal time adverbials with pronoun as object:

Grover kissed Big Bird before Cookie Monster patted him.
c. Complements:

Grover tells Big Bird that he will jump over the fence.
d. Coordinates:

Grover kisses Big Bird and he jumps over the fence.
e. Because adverbials:

Grover pats Big Bird because he wants some milk.
f. Single clause:

Grover hit him.

18 Note that we always provide possible external referents to which the pronouns could refer.
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The PCR appears to be limited to complex sentences; no subject restricts
reference in (14f ) to the internal character (even though some of them allow
it, due to their disobedience of Principle B). There is a great deal of individual
variation with respect to the other (complex) sentence types in (14), and some
subjects manifest the PCR in all of them. These sentence types seem to fall on
a continuum with respect to how likely they are to be subject to the PCR. The
PCR is most likely to be exhibited in constructions like (13), with a postverbal
time adverbial clause, and least likely to be exhibited in because clauses ((14e)),
which interestingly have no PRO equivalent. The constructions illustrated in
(14a–d) fall in the middle, with (14a) and (14b) being more likely than (14c)
and (14d) to be subject to the PCR.19

We have also investigated sentences like (15), where there is no referential
link between the higher and lower clauses (Cairns et al. 1994, McDaniel,
Cairns, and Hsu 1991):

(15) Grover kisses Big Bird before Cookie Monster jumps over the fence.

We have found some subjects with PCR grammars who reject sentences like
(15) as ungrammatical. For these subjects, a referential link seems to be re-
quired, which can be satisfied by PRO or a pronoun. However, most PCR
subjects readily accept sentences like (15) as grammatical (Cairns et al. 1994,
McDaniel, Cairns, and Hsu 1991).

The youngest children in our studies tend to have GT I for control, and do
not have the PCR. The PCR then often emerges at the point where the Gram-
mar Type changes for control. We have conducted several studies to investig-
ate the progression of the PCR in older children and adults. It appears that
the PCR actually gets stronger as children get older, so that it is more frequent
in 10-year-olds than in 5-year-olds. Cairns et al. (1995) found some adults
with the PCR as well, but it was less frequent among adults than among
10-year-olds.20

The PCR is in some ways reminiscent of the Principle B lag discussed in the
first part of this chapter. Both phenomena involve pronouns and both occur
in relatively old children, who otherwise appear to have an adult-like grammar.

19 It is of particular interest that children exhibit the PCR on sentences like (14a), since their
interpretation constitutes obligatory backwards reference. It has been claimed that children’s
grammars do not allow backwards reference (Lust, Loveland, and Kornet 1980, Lust 1981, Lust
and Clifford 1986). Our data support studies that argue against this claim (Crain and McKee
1986, Goodluck 1987, Hsu et al. 1989).
20 In some recent work on adults, including Sykes (1997), we have found a relatively large
number of adults exhibiting the PCR (22 out of 32 subjects in Sykes’s study).
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It might therefore be thought that the two are related. However, upon exam-
ination of individual subjects, it turned out that there is no correlation between
subjects with a PCR grammar and subjects who disobey Principle B.

Giving judgments on reference possibilities for pronouns involves ambi-
guity detection, in the sense that the pronoun is ambiguous in its interpretations.
Young children have been shown to do poorly on ambiguity detection tasks
(Hirsh-Pasek, Gleitman, and Gleitman 1978, Peters and Zaidel 1980, Wankoff
1983, among others). We hypothesized that the PCR might simply reflect
difficulty with ambiguity detection. We therefore conducted a study compar-
ing the PCR with ability to detect lexical ambiguity (Cairns, McDaniel, and
Hsu forthcoming). The predictions of this hypothesis were not borne out.
There were children who performed well on the ambiguity detection task and
nevertheless exhibited a PCR grammar.

Even for people without the PCR, there is a clear preference for internal
reference for the pronoun in sentences like (13). We designed a study to
investigate whether this preference was responsible for the PCR phenomenon
(Cairns et al. 1995). If so, we would expect the PCR to weaken or go away in
a context that biased the interpretation of the pronoun toward a sentence-
external character. For example, if sentence (13) were uttered during a discus-
sion about how much Ernie likes to jump over fences, it seems that the most
natural interpretation of (13) would be for he to refer to Ernie. Our study
included sentences with PRO, like (11), and sentences with pronouns, like
(13), both occurring with and without a context creating a bias toward the
external character. We hypothesized that the context would affect subjects’
interpretation of the sentences with pronouns, but not their interpretation of
sentences with PRO. Once again, our prediction was not borne out. The
biasing contexts affected the interpretations of both PRO and pronoun sen-
tence types to some extent, but not to a large extent for either. There was no
significant difference between the two types in this respect.

At this point, we have obtained a series of results that seem to leave us
as unenlightened about the nature of the PCR as when we began. A funda-
mental question is whether the PCR reflects a property of grammar or of
discourse. We have evidence in both directions. Evidence for the PCR as a
discourse phenomenon is the degree of individual variation (in the existence
of the PCR and in the types of constructions that exhibit it) and that it looks
quite similar to discourse constraints on pronominal reference. The fact that
the PCR strengthens as children get older is also evidence that it is a discourse
phenomenon. This is because, as would be expected if UG is innately speci-
fied, children’s grammars appear to be adult-like before they have mastered
the discourse system. On the other hand, if the PCR were a discourse phe-
nomenon, it should be affected by context; and this does not seem to be the
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case. In this sense, it clearly behaves like a grammatical phenomenon. Addi-
tional evidence for it being grammatically determined is its relationship to
control. The evidence from children’s grammars indicates that it is closely
linked to control, never occurring in children with GT I for control. It is also
linked to control in the sense that it occurs the most in constructions that
have an equivalent with PRO. (Recall that it rarely occurs in because clauses.)

We have suggested that the PCR is related to switch reference systems that
occur in some languages (Cairns et al. 1994, McDaniel, Cairns, and Hsu
1991). In a typical switch reference grammar, the verb of certain types of
subordinate clauses morphologically specifies whether its subject is the same
or different from the subject of the higher clause. It may be that switch
reference is a grammaticized form of the PCR. In this case the PCR would be
a discourse requirement. We are currently exploring whether such a require-
ment might relate to relative foregrounding and backgrounding of the main
and subordinate clauses, and how this, in turn, might relate to control.21

5 Concluding Remarks

The two mysteries discussed in this chapter are characterized as such in part
because children appear to manifest grammars that do not obviously fall
under Universal Grammar, and in part because of the surprisingly advanced
age at which children may exhibit these phenomena. Though the two myster-
ies do not seem to be directly connected to each other, it is probably no
accident that they both involve pronominal reference. The resolution of
pronominal reference is clearly governed by many factors in addition to
grammatical principles. It seems plausible that phenomena that involve an
interaction between grammar and discourse would emerge relatively late, since

21 Langendoen (personal communication) has suggested that the PCR phenomenon may be
related to the interpretation of “look like” constructions, as in (i):

(i) Joe looks like he’s angry.

Semantic factors make an external interpretation of the pronoun highly unlikely. For Langendoen,
he has to refer to Joe in (i) even if it is said in the context of a discussion about Joe’s tempera-
mental partner, Fred, whose fits of anger depress Joe. Similarly, sentence (ii) is ungrammatical
for Langendoen:

(ii) Joe looks like Fred is angry.

To me, sentence (i) with he referring to Fred (in the appropriate context) and sentence (ii) are
possible. Langendoen suggests that this difference in judgments may be parallel to the difference
between manifesting or not manifesting the PCR (though Langendoen does not manifest the
PCR with the sentence types discussed in this chapter).
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they require mastery of both types of principles. In the case of Principle B, we
suggest that children lack knowledge about emphatic stress, which is a pho-
nological factor that interacts with syntax and discourse. The PCR is also
most likely attributable to some difficulty bridging grammatical and discourse
requirements. Investigation of such phenomena is therefore valuable not only in
clarifying the specific issues at hand, but also in gaining a clearer understanding
of the organization of the grammar and its relationship to extra-grammatical
factors.
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5

Reference Transfers and
the Giorgione Problem

Mario Montalbetti

1 Historical Background: The Relatio Simplex

A significant discovery in the theory of anaphora was made in the first half of
the twelfth century, when a disciple of William de Conches named Petrus Helias
suggested a refinement of the prevailing theory due to Priscianus, a theory
which had influenced both logical and grammatical thought since the sixth
century ce. (Here I rely mainly on Kneepkens 1976, 1977, Covington 1984.)
Priscianus’ theory of the relatio (the name of the relation holding between an
antecedent and a pronoun) amounted to the following description:

(1) Relatio est antelatae rei representatio.
“The relatio is the representation of an antecedent thing.”

(Priscianus XII, 16; from Kneepkens 1977:5)

Petrus Helias suggested that different types of relatio obtained between
pronouns and their antecedents and hence distinctions should be made inside
Priscianus’ monolithic statement. Several grammarians took up Helias’ sug-
gestion: in the Glose Promissimus (dating from the 1170s) the glossator in-
cludes new notions to make sense of Priscianus’ statement, and in Robert
Blund’s Summa in arte grammatica (from the last quarter of the twelfth cen-
tury) a systematic study of the relatio can be found. Among the distinctions
introduced by Master Blund one of special importance must be noted: the
distinction between the relatio personalis and the relatio simplex. Perhaps to
our surprise they are defined thus:

(2) Relatio personalis: antecedent and pronoun refer to the same object.
(3) Relatio simplex: antecedent and pronoun do not refer to the same object.
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But now, what sense of “antecedence” is this in which a pronoun takes a
certain noun as antecedent but does not refer to the same object as the noun?
Medieval grammarians offer several examples; the following is a typical one,
where the antecedent stands for the res (= appellatum) and the relative for the
noun itself (materialiter):

(4) homo est Socrates, quod est nomen appellatiuum
“a man is Socrates, which is a proper name”

(Kneepkens 1977:6)

The reverse is also attested:

(5) homo est nomen appellatiuum, qui est Socrates
“a man is a proper name, who is Socrates”

(Kneepkens 1977:6)

Also attested are examples like the following, which exhibit a singular type of
structure (especially the latter) that I will discuss in detail in a moment.

(6) iste est Socrates, qui ille uocatur
“this is Socrates, who is called that”

(Kneepkens 1977:7)
(7) Socrates est nomen proprium, qui iste uocatur

“Socrates is a proper name, who is called that”
(Kneepkens 1977:7)

The well-formedness status of the relatio simplex also has a curious history.
At first, grammarians only accepted the relatio personalis, calling the relatio

simplex a figura (belonging to the mos docentis of logicians) or leaving it aside
for logico-theological speculation, like the one provided by the following well-
known example:

(8) mulier quae damnavit, salvavit
“woman who condemned, saved”

(Kneepkens 1976)

(8) is interpreted as: woman, who brought damnation (= Eve), also brought
salvation (= Virgin Mary). Here mulier is the universal antecedent of different
particulars. It was only later, toward the end of the twelfth century, that
grammarians started acknowledging the relatio simplex as a fully well-formed
construction which syntactic theory should deal with.
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There is a second breakthrough in medieval grammatical studies on anaphora
worth mentioning. Peter Helias, who started the post-Priscian investigations on
the subject, stated that the relatio between an antecedent and a pronoun did not
amount to a constructio. In fact, his position was more drastic still: even in the
cases of the relatio personalis (when pronoun and antecedent did refer to the
same object) no syntactic construction related them. His arguments were based
on a number of examples showing mismatches in Case, gender, person, and
number between pronoun and antecedent. Consider as illustration of his point:

(9) Case mismatch:

Socrates currit quem video
[nom] [acc]
“Socrates, whom I see, is running”

(10) Gender mismatch:

ex semine tuo qui est Christus
[neut] [masc]

“from Thy seed, which is Christ”
(11) Person mismatch:

ego sum qui sum
[1P] [3P]
“I am who I am”

(12) Number mismatch:

Deus creavit hominem; masculum et feminam creavit eos
[sg] [pl]

“God created man; male and female He created them”
(Covington 1984:116)

Around 1300 ce Radulphus Brito suggested a different treatment: “relativum
habet construi cum suo antecedente” (“the pronoun is in construction with
its antecedent”). And the relation is that of (what in modern terms might
be construed as) referential dependency: “relativum [ . . . ] significat pero
modum dependentis referentis rem antelatam” (“the pronoun means by being
dependent on the reference of its antecedent”). There is after all, argues
Brito, a grammatical requirement (which is not Case, gender, number, or
person) exerted by the relation: that the antecedent be a Noun and not an
Adjective. Without much effort it is possible to see in Brito’s discussion of
the notion of syntactic construction the origins of the modern split between
indexing mechanisms and referential dependencies.

Present-day examples of the relatio simplex would seem hard to come by and
in many ways they are disappointing, at least if we go for the straightforward
versions of our original examples. Consider the following:
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(13) A man is Socrates, which is a proper name.
A man is a proper name, which is Socrates.
This is Socrates, which was so called.

Still, slightly more crafted examples may yield better results, as with (14):

(14) Beer, which is a liquid, begins with a stop; Lexington, which is a stop,
begins with a liquid.

(Nunberg 1979:178)
(15) After studying himself for several years, Noam Chomsky decided he

wasn’t an anaphor.

The facetious effects should not distract us, though. In fact, they are better
seen as tips of deadly serious icebergs which quite often have been relegated
to the the outskirts of interpretation but which are – as I will show – not only
quite prevalent but also rather significant both in the philosophical literature
and in the vernacular. Indeed, a good deal of philosophical discussion on
opaque domains and propositional attitudes has evolved around a construc-
tion due to Quine which exhibits almost identical properties to the relatio

simplex examples given above.

2 The Giorgione Problem

In “Reference and modality” Quine (1953) gives (16) as an example of a non-
purely referential occurrence of the term “Giorgione,” a conclusion allegedly
supported by the failure of substitutivity (salva veritate) illustrated by (17),
otherwise possible given the truth of (18):

(16) Giorgione was so-called because of his size.
(17) Barbarelli was so-called because of his size.
(18) Giorgione = Barbarelli.

But Quine is quick to point out that example (16) is a subtle one, for “it is a
statement about a man and not merely about his name. It was the man, not
his name, that was called so and so because of his size” (Quine 1953:140). In
Word and Object Quine completes his characterization (cf. Quine 1960:§32):
he dubs “Giorgione” a “two role” Subject, notes that only one of the two
roles is referential, and observes that this impure referential status makes
existential generalization nonsensical, as (19) interpreted as (20) reveals:
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(19) Someone was so-called because of his size.
(20) (x) (x was called x because of x’s size).

It is this impure referential status that explains the failure of substitutivity.
Now, the “two role” Subject function can be opened up by a paraphrase

like (21), treating so as if it were a “pronoun of laziness” (in Geach’s 1962:§76
sense):

(21) Giorgione was called Giorgione because of his size.

The intended coreference between the first occurrence of the name and the
personal pronoun can be adequately rendered through familiar coindexation
procedures as in (22):

(22) Giorgionei was called Giorgione because of hisi size.

Now the same general coindexing method used in (22) seems inappropriate in
(16), for both (23) and (24) are wanting (in their neglect of one of the two
roles) and (25) is plainly false:

(23) Giorgionei was so-called because of hisi size.
(24) Giorgionei was soi-called because of his size.
(25) Giorgionei was soi-called because of hisi size.

The representation in (23) makes the Subject purely referential and thus
substitutivity is regained: indeed if (23) is true then so is (17); but it says
nothing concerning the antecedent of so. (24) on the other hand appears to
make the Subject purely non-referential and thus the statement ends up being
not about a certain man (to wit, a certain fourteenth-century Italian artist)
but merely about a certain name (that is, a certain trisyllabic Italian expres-
sion). And finally (25) fails because it tries to solve these shortcomings by
brute force. In fact, the problems with (25) signal a modern reincarnation of
the relatio simplex.

This is then our problem: is there a grammatical representation of (16) that
means (22) and that makes (17) false? Note the two conditions I have imposed
on any candidate solution: first, the resulting representation of (16) must
mean (22), and second, such representation must make (17) false. This second
condition is crucial because after all (17) can mean (22) if substitution is allowed
(but this entails leaving so as a free pronoun that somehow deictically picks
up a name, but not entering into a constructio – a possibility I will consider
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momentarily). Indeed, (23) meets the first condition but not the second; and
(24) satisfies the second but not the first. Thus, our problem reduces to the
question: is there a syntactic way to represent “two role” NPs?

In 1992 I proposed a solution to this question which now I see not so much
as wrong as misleading. There I suggested that NPs bear two types of indices,
a referential and a material one such that an NP like Giorgione would exhibit
the pair <i,m> where i is the referential index and m the material one (mean-
ing by the latter, the very word Giorgione):

(26) Giorgione<i,m>

The result is that now we could have a candidate solution that distinguished
modes of antecedence: a referentially dependent element may be dependent
on the i or the m indices. Thus the representation (27):

(27) Giorgionei,m was som-called because of hisi size.

The failure of substitutivity seems to follow: even though Giorgione and
Barbarelli share the referential index i, they do not share the same material

index (the words being materially different). The general idea behind this
move is that Heads are non-referential but X′ and Xmax are referential; which
by the way means that the m index would be posted only on Heads.

But the solution does not really work. From a purely technical point of view
it does not work because the failure of substitutivity is not guaranteed as desired
and, unless some more intricate story is told, it cannot make (17) false. Briefly,
if the lexical piece (26) is substituted with (28) in the sentence (27), the result
(29) is not necessarily False; indeed, there is a case in which (29) is True: so

deictically picks up Giorgione (from the discourse, for example) as denotatum:

(28) Barbarelli<i,n>

(29) Barbarelli<i,n> was som-called because of hisi size.

(29) is false only if we force the change of the material index n to m. But
nothing forces this move. This crack in the argument would in turn mean that
some version of (23) – with free so – may succeed. Such a solution has been
advanced in Crimmins (1992:ch. 5). Crimmins suggests that (30) is “a happier
paraphrase” of (16) (repeated here as (31)) than (32) is:

(30) Giorgione was called that because of his size.
(31) Giorgione was so-called because of his size.
(32) Giorgionei was called Giorgione because of hisi size.



REFERENCE TRANSFERS AND THE GIORGIONE PROBLEM 133

In (30) that “functions as a demonstrative referring to the name that, accord-
ing to the speaker, Giorgione was called because of his size” (Crimmins
1992:142). Crimmins’s point is that so does not have to pick up its antecedent
from within the clause, and he further offers (33) as evidence, where certainly
he was not called he because of his size:

(33) He was so-called because of his size.

Crimmins calls pragmatic (as opposed to semantic) the determination of the
antecedent of so in view of the fact that, given certain contextual arrange-
ments, even in Quine’s original sentence (16) so can pick up some name other

than Giorgione as antecedent. This would mean then that Quine’s original
argument is flawed and that truth is preserved in the transit from (16) to (17),
given the truth of (18). At least, there is one construal of (17) that makes it as
True as (16) (that construal which makes the deictic so pick up the name
Giorgione as its denotation).

It is not clear, however, whether Crimmins wants to construe so as being
always a free referring expression (although this seems to be the force both of
his pragmatic/semantic distinction and of his “happier paraphrase” (30)). Still,
he would be wrong in assuming that, at least if the terms “free demonstrative”
and “pragmatics” are intended to contribute to the interpretation beyond the
realm of, say, strict grammar/syntax. And this is so because the Giorgione
sentences do interact with strictly syntactic (non-pragmatic, that is) devices. A
case in point is that Giorgione sentences allow for sloppy-identity readings,
which, if anything, show that – at least for that occasion – so must be treated as
a bound variable, with all the perks that come with the position: c-command,
coindexation, etc. Consider (34):

(34) Giorgione was so-called because of his size and Pepino was too.

(34) allows for the reading: Giorgione was called Giorgione because of
Giorgione’s size and Pepino was called Pepino because of Pepino’s size. The
implication of this result is even stronger because Quine’s failure of substitutiv-
ity in his original example (16) only arises in the sloppy reading of (35). Once
again, the strict reading is still possible, preserving Truth conditions:

(35) Giorgione was so-called because of his size and Barbarelli was too.

What is important about Crimmins’s account is that he changes the
focus of attention from the “double role” Subject Giorgione to the pronoun/
demonstrative so. Fiengo and May (1998:17n. 7) stress this very point about
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the red-herring quality of Quine’s account when they say “there is no expres-
sion that makes a dual contribution, it is so that provides the second contribu-

tion.” In other words: the expression Giorgione does not refer to itself; it is so

that refers to the word Giorgione (within certain felicitous predicative environ-
ments like was called ). The word Giorgione only refers to a certain fourteenth-
century italian artist. (It is clear then that pragmatic and syntactic and semantic
forces come into play in the determination of contextual frames, structural
conditions, and predicational values respectively in the treatment of our prob-
lem. Sorting them out is not trivial, though.)

With this in hand let us regroup for a moment. In a way, the so-called
Giorgione problem really is quite easy to understand. It is this: in sentence
(16) the particle so refers to the word Giorgione and the pronoun his refers to
whatever Giorgione refers to. That is it. Now, let me ask the following ques-
tion: what else do we want to know?

3 Reference Transfers

What is remarkable about the Giorgione problem is that it is not a freak
occurrence in grammar and if there is anything else to be said about it, it is
how Giorgione sentences are part of a larger set of constructions that we can
now group under the medieval label of relatio simplex, and that we should
proceed to incorporate, I suggest, into the canon of constructions and cases
an expanded version of Binding Theory could look into and deal with and
ultimately elucidate. I will try to do that in the rest of this chapter.

In 1979, G. Nunberg published a paper in Linguistics and Philosophy

entitled “The non-uniqueness of semantic solutions: polysemy.” Nunberg’s
main contention was that “there is no way to determine which regularities in
use are conventional and which are not” (1979:143) in the sense that even
the content of purely linguistic conventions “is necessarily indeterminate.” The
border between semantics and pragmatics is inherently blurry. Beyond the
conceptual remarks, Nunberg makes two important contributions to lin-
guistic analysis: (i) he provides us with a wealth of extremely interesting new
cases and (ii) he suggests that most of these can be reduced to Quine’s notion
of deferred ostension. Briefly, I can point to example (36) and say “even”; or
I can point to my car’s gas gauge and say (37) (“empty”):

(36) 112
(37) empty

The general point is that (under certain circumstances) we can point to a to
refer to b; as when, in a phonetics class, I can show my pen and say:
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(38) This object starts with a stop.

Nunberg’s moral is that it is quite enough to know that it (i.e. deferred
ostension) can be done and that the grammaticalization of the specific circum-
stances under which it can be done is useless.

The same results of deferred ostension can be produced without ostension
proper. Consider the following low intensity example rescued from Fauconnier
(1985):

(39) Plato is on the top shelf.

Clearly this case involves a reference transfer or reference shift, again reminis-
cent of deferred ostension. The term Plato, which, say, literally, denotes a certain
individual, is used to refer to one or more books by him. (Of course if we were
in the early fourth century bce somewhere in a Greek library we could also
understand that our philosopher’s hiding place had just been given away.) In
a sense, then, this is another case in which we “point” to a to mean b.

Fauconnier’s idea is that a pragmatic function f connects a trigger and a
target. For example, there is a function called “authors to their books” that
can be schematized as in (40):

(40) a → b / where a = authors and b = books (by)
(41) Plato → books by Plato

More interesting, it is possible to refer back to the shifted referent with a
pronoun (cross- or intra-sententially); from here onwards italicized pronouns/
anaphors refer back to their shifted antecedents, bold pronouns/anaphors to
their unshifted (“literal”) ones:

(42) Plato is on the top shelf. It is bound in leather.
(43) I won’t be able to read Plato because some idiot checked it out.

We can also refer back to the unshifted referent.

(44) Plato is on the top shelf. He’s a very interesting author.

Still, due to grammatical coercions (to use Pustejovsky’s 1995 helpful concept)
some possibilities are restricted:

(45) Plato is on the top shelf. *He is bound in leather.
(46) Plato is on the top shelf. *It is a very interesting author.
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Notice here that in (45) the problem is not that he cannot pick up the non-
shifted referent as antecedent (recall (44)), but rather that there is something
odd in the predication “is bound in leather” applied to a personal pronoun.
Similarly with (46), as (42, 43) show.

Other examples (from Fauconnier) follow. Imagine a situation in which
some individual orders a ham sandwich at a coffee shop. The next reports are
perfectly appropriate:

(47) The ham sandwich left without paying.
(48) The ham sandwich left without paying his bill.
(49) The ham sandwich left without paying his bill because it was inedible.

A version of example (49) is marked “*?” in Fauconnier (1985) but it seems
OK to me. Consider also the following dialogue:

(50) A: What did the ham sandwich say?
B: The ham sandwich said it was inedible!

There is a subset of the Nunberg cases (also studied by Fauconnier 1985
and Jackendoff 1997, among others) that demands special attention. These
are cases in which anaphora is involved. I would like to concentrate on them
next. Consider the following example from Fauconnier (but again, derived
from one by Nunberg):

(51) Norman Mailer reads himself before going to sleep.

This is an important example for referential dependency theories. Following
Evans’s (1977, 1980) line, if x is referentially dependent on y then x refers to
whatever y refers to. This is clearly incorrect in the case of (51). If himself is
referentially dependent on Norman Mailer then it should refer to the indi-
vidual Norman Mailer, but it does not; it refers to the shifted referent “book
(or text) by Norman Mailer.” I am sure that Evans’s line could be amended
to include shifted referents, but I will leave this technicality for some other
time.

Still, Binding Theory conditions on the distribution of antecedent and
anaphor obtain. Just because the referent is shifted does not mean that local-
ity does not apply:

(52) *Norman Mailer wants Mary to read himself.

This also seems to support Fiengo and May’s claim that Binding Theory and
referential dependencies (RDs) are both needed and are not the same. But
compare (51) with the following examples:
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(53) *The ham sandwich ate himself with a fork and knife.
(54) *The ham sandwich ate itself with a fork and knife.

In both cases the shifted referents seem to be unavailable as antecedents for
the anaphors. What accounts for the contrast? Fauconnier establishes that:

(55) a connector is open (for anaphoric tasks) when it sets up both trigger and
target as potential antecedents; it is closed if it only sets up the target.

Of course the question is: when is a connector open or closed and what causes
this behavior – but this, Fauconnier does not answer directly. He just states
that in certain cases it is open and in certain others closed. Perhaps Nunberg’s
proposal (that a complete and thorough grammaticalization of this process is
useless) is involved. Still, there seem to be some features, general enough, that
may contribute to a better understanding of the mechanics of reference shifts
and their availability for binding.

Let us consider (53, 54) again, now in diagrams (56, 57). In (53, 56) the
anaphor seems to be taking as its referential antecedent the shifted referent b
(i.e. “the man eating the ham sandwich”). Why? Because himself must take an
animate antecedent; this is coercion at work. Notice that the BT (Binding
Theory) side – essentially, locality – is met:

(56)

Still, the sentence is ungrammatical. If, on the other hand, the intended mean-
ing is that b ate a, the form should have been (54, 57): the ham sandwich ate

itself. But the result is still ungrammatical:

(57)

The ham sandwich ate himself with a fork and knife

BT

a

b

RD

The ham sandwich ate itself with a fork and knife

BT

a

b

RD
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The problem here seems to be that the anaphor is referring back to an
unshifted referent after the shift has occurred. Let me suggest then that trig-
gers are always closed for anaphors if targets are set up. More clearly, once a
referential shift occurs, the unshifted referent is no longer available for an
anaphor to refer back to it. By the way, in a cartoon environment, the sen-
tence is fine (but, then, no target needs to be set up).

Also, a sentence like (58) cannot mean that a book by Plato is next to the
author of Cratylus. And the reason is similar to the one given for the
ungrammaticality of (54): once a target has been set up, its trigger is no longer
available for anaphors to refer back to it:

(58) Plato is next to himself

Agreement requirements still hold, though; even between the anaphor and its
shifted antecedent. This explains the contrast between the ham sandwich amuses

himself, which is OK, and the ham sandwich ate himself, which is bad if the
intended meaning is that a certain person ate a ham sandwich. Pronouns, on
the other hand, are free to refer back to triggers even when targets are set up.

We return finally to the Giorgione problem. I believe we can see more
clearly now that the Giorgione case is just a case of deferred ostension, or
referential shift. It is not hard to imagine a pragmatic function from persons
to their names; from Giorgione to Giorgione. Yes, there is something peculiar
about the syntax of the particle so, but the general form of the construction
can be duplicated with reflexives. Consider the following:

(59) John took himself off the list.
(60) John took himself off the tournament.
(61) John took himself off the list because of his size.
(62) John couldn’t find himself in the phone book.
(63) John repeats himself too often.

Still, with Quine’s original Giorgione example, the particle so refers back to
the shifted antecedent (b), which was coerced by the predicate “called.” The
pronoun his is free to refer back to the unshifted referent (a). Of course, the
failure of substitution is once again apparent, as (64) shows:

(64)
Giorgione was so-called because of his size

a

b
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A similar treatment can be extended to some reflexive constructions which
are semantically “funny,” such as John fooled himself. If we want to assimilate
this use of to fool to others like John fooled Mary, then it would seem more
natural to say that a version of John fooled a certain other version of John,
with a pragmatic function relating both versions, again a case of referential
shift.
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6

Tense and Anaphora: Is There
a Tense-Specific Theory of
Coreference?

Karen Zagona

1 Introduction

It is generally assumed that the interpretation of finite tenses involves an
ordering relation between times. Simple sentences like (1–2) are described in
terms of the relation between an evaluation time (“speech-time”) and the time
of the event (“event-time”) described by the clause:1

(1) a. Mary was at the library.
b. Mary will be at the library (at 3:00).

In (1a), the event-time (the time of Mary’s being at the library) precedes
speech-time; in (1b), speech-time precedes the event-time.

It has been argued (Hornstein 1981, 1990, Enç 1987) that the times referred
to above must be present in the syntactic structure of sentences. This claim is
based on the fact that the occurrence of referential dependencies between
times (temporal “anaphora”) in complex sentences is sensitive to structural
information, such as the argument/adjunct distinction and some form of

1 The terms “speech-time” and “event-time” derive from Reichenbach (1947). Reichenbach
argued that a third time, “reference-time,” is also a component of all finite tenses. The issue of
reference-time is not addressed herein; I assume that reference-time is a component of com-
pound tenses, but not necessarily of simple tenses. (See section 3.) The term “event” is used in a
broad sense. It subsumes predicates of various classes, including temporary states and locations
(as in (1–2)) and permanent states (i.e. individual level predicates) as well as eventive predicates.



TENSE AND ANAPHORA 141

locality. This fact implies that times are represented in such a manner that
they are “visible” for some syntactic principles – minimally, for those prin-
ciples which constrain temporal anaphora. It follows that times are not rep-
resented simply as sublexical features, but are syntactic constituents of some
type. The issue of precisely how times are represented syntactically is far
from transparent; unlike ordinary noun phrases headed by nouns, there is no
superficial evidence of “time phrases” headed by “time” words. In (1a) above,
was or was at the library could be taken as a constituent representing event-
time, but there is no overt constituent corresponding to speech-time. The
absence of time lexical items, and the fact that the reference of times is essen-
tially in their ordering, suggest the need for a tense-specific subtheory of
grammar: one which identifies times as objects, and which licenses ordering
relations between them. Such a subtheory would be expected to have little in
common with subtheories which license ordinary referring expressions. Con-
sequently, the above-mentioned referential dependencies between times would
be expected to be subject to tense-specific principles, rather than the general
constraints on coreference covered by other subtheories, specifically Binding
Theory.

However, the existence of certain differences between times and other refer-
ring expressions does not lead necessarily to the conclusion that times are
subject to their own specialized licensing conditions. An alternative view is
that times acquire lexical and grammatical features via syntactic relations of
normal types, and are then subjected to the same licensing conditions as other
argumental expressions, including general Binding-theoretic conditions on
coreference. Notice that under this view, the ordering of times (tense construal)
is not derivable from licensing conditions, since the licensing conditions are
not tense-specific. Either grammatical principles or semantic rules are needed
to interpret the ordering of times. However, those rules or principles should
not include a subtheory of conditions on coreference, since such conditions
are a matter of grammatical licensing of arguments.

The “argumental” approach to the representation of times has been ex-
plored in previous work (Zagona 1990, 1995, Stowell 1993) which builds on
the claim that times are arguments of clauses – specifically of the Inflectional
head of clauses, the Tense Phrase. The head of the Tense Phrase is analyzed
as a transitive predicate whose external argument is the evaluation time (speech-
time) and internal argument is the event-time. The temporal structure of (1a)
is then as in (2):2

2 Stowell (1993) proposes that the category of the temporal arguments is ZP “Zeit Phrase.”
Whether ZP is a distinct category or a subcategory of noun remains unclear.



142 KAREN ZAGONA

(2)

T Argj (=[VP was at the library])

TP

Argi T′

Details aside, consider the implications of this claim for temporal anaphora.
Since times are arguments selected by a predicate, they constitute a “func-
tional complex”, i.e. a domain within which a temporal “anaphor” must find
an antecedent. Under this view, the distribution of temporal anaphors should
be identical to the distribution of ordinary anaphors. This claim, however,
seems to fail in certain cases, which appear to involve “long distance” temporal
anaphora.

The notion of temporal anaphora derives in part from the classical analysis
of present tenses like (3) as involving a “simultaneity” relation between times:

(3) Mary is at the library.

Simultaneity is suggestive of temporal coreference, or anaphora, and previous
analyses of tense construal have, implicitly or explicitly, analyzed such inter-
pretations as a “bound” reading. One issue with which this chapter will be
concerned is the adequacy of simultaneity as a description of present tense
interpretation. For the moment, let us assume simultaneity as a description
of (3), and consider the problem posed by this type of temporal coreference
for a Binding theoretic account of temporal anaphora. Under the Temporal
Argument Structure hypothesis in (2), analysis of simultaneity as temporal
anaphora is unproblematic, since the event would satisfy Principle A, by being
bound by an antecedent within the minimal category that contains a complete
functional complex, the TP:

(4) [TP Argi [T Argi] ]

There are, however, interclausal temporal dependencies of simultaneity which,
although restricted to adjacent clauses, appear not to be so local as to satisfy
the requirements of Principle A. The well-known instance of apparently
non-local anaphora is the so-called “simultaneous” reading of past tense in
complement clauses embedded under a main clause past tense, as in (5), from
Enç (1987):

(5) John heard [that Mary was pregnant].
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(5) is ambiguous between a reading on which Mary’s being pregnant precedes
the time of John’s hearing and a reading on which the two events are contem-
poraneous or simultaneous. Analyzed as temporal anaphora, the embedded
event would be bound outside its minimal functional complex, TP, violating
Principle A:

(6) [Argi [T [Argj [Argk [T Argj] ] ] ] ]

If this type of dependency is correctly analyzed as temporal anaphora, it
would support the hypothesis of a tense-specific subtheory of coreference, which
in turn implies that times are essentially unlike standard arguments. Based on
dependencies of this type, Enç (1987) argues for a tense-specific subtheory of
tense licensing, which serves as both a theory of tense well-formedness and a
description of conditions under which times may be “bound” by other times.

This chapter re-examines temporal dependencies in complement clauses,
and argues that dependencies of the type illustrated above do not provide
evidence favoring a tense-specific subtheory of licensing. The arguments are
based on two characteristics of these dependencies which indicate that they
are miscast as anaphoric relations between times in the tense system. One
difficulty with such a characterization that was alluded to above concerns the
construal of the event–event dependency in (5) as simultaneity. It is clear that
we do not take the event John heard that x and the event Mary was pregnant

as having the same duration. The relation is one of temporal inclusion, not
coreference. Insofar as this generalizes to other cases of non-ordered relations
between times, it follows that event–event dependencies must be explained in
terms of a grammatical or semantic relation other than anaphora. A second
line of argument is that, even if the relation in question were analyzed as
anaphora, it could not be analyzed as a dependency of the tense system per se,
since parallel restrictions are found in complement structures that do not
contain interacting tenses. It follows that these dependencies cannot derive
specifically from a subtheory of tense licensing, or from rules of tense inter-
pretation (traditionally stated as sequence-of-tense rules). The phenomenon
must instead be explained in terms of a more general account of temporal
relations between complements and the phrases that contain them.

Notice that if the above arguments are correct, the licensing of tenses is
reducible to standard licensing, since it is no longer necessary for this subtheory
to account for apparently anomalous interclausal referential dependencies.
This conclusion is reinforced by the existence of a distinct type of dependency
in complement clauses with modal would. These dependencies do in fact dis-
play temporal coreference between times; however, the configuration of the
dependency in these cases is consistent with Binding principles. Therefore,
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complement clause coreference phenomena support the analysis of times as
licensed under general principles of grammar, and do not motivate a tense-
specific theory of anaphora.

From these conclusions it follows that the grammar of tense “construal”
consists of (i) the licensing of temporal arguments, and (ii) a system of tem-
poral ordering which is not specific to Times, but which generalizes across com-
plement structures both clausal and non-clausal. The Temporal Argument
Structure hypothesis provides a natural structural basis for such an account,
since events are also complements of the Tense Phrase. A full account of (ii) is
beyond the scope of the present study; however, the empirical generalizations
observed point clearly to aspect as the underlying source of complement tem-
poral dependencies.

The discussion below is organized as follows. Section 2 summarizes com-
plement clause tense dependencies, and Enç’s (1987) Tense Anchoring ana-
lysis of them, addressing the issue of simultaneity and “inclusion” within the
Tense Anchoring framework. Section 3 considers how tenses are licensed in
the absence of a tense-specific subtheory. Times are claimed to be licensed like
ordinary arguments, subject to standard projection and visibility require-
ments. Further, an approach to temporal construal is presented, based on the
hypothesis that present is interpreted as “inclusion,” and that inclusion or past/
future ordering is driven by the predication licensing requirements of the
predicate phrase TP. Section 4 shows that event–event dependencies are found
in complement structures which lack either a matrix or a complement tense.
In such cases, the readings available for a given complement are shown to be
related to aspectual properties of both the matrix phrase and the complement.
Section 5 examines would clause dependencies, showing that genuine anaphora
is involved, and that the coreference in question is consistent with Binding
principles.

2 Temporal Anaphora in Complement Clauses

I begin the discussion with a summary of interclausal temporal dependencies
in section 2.1 and then review the analysis of Tense Anchoring in section 2.2,
focusing on the issue of inclusion and binding of subordinate temporal
arguments.

2.1 Temporal dependencies in complement clauses

There are two distinguishable types of dependencies found in complement
clauses; the first is the type illustrated in (5) above, which appears to involve
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an anaphoric relation between the event-times of the two clauses. These are
described in more detail in section 2.1.1. A second type is would clauses, which
involve an anaphoric relation between the matrix event and the evaluation
time of the complement clause.

2.1.1 Event–event dependencies

Event–event dependencies were illustrated in part above. In English and in
many (but not all) other languages, sentences like (7), with past tense embed-
ded under a matrix past tense, are ambiguous between the two readings in (8):

(7) Sue heard that Mary was pregnant.
(8) a. Sue heard that Mary had been pregnant. (“shifted” reading)

b. Sue heard that Mary was (then) pregnant. (simultaneous reading)

On the shifted reading in (8a), there is an ordering relation between the time of
Sue’s hearing and the time of Mary’s pregnancy. This reading can be brought
out by adding adverbs, as Sue heard last week that Mary was pregnant a year

ago. On the simultaneous reading (8b), the events of the two clauses are not
ordered relative to each other, but are typically described as simultaneous.

Notice that the embedded event cannot be understood to be subsequent to
the matrix event:

(9) *Sue heard (two years ago) that Mary was pregnant (last week).
(*“subsequence”)

In other words, (7) cannot mean that Sue heard that Mary would be pregnant
at a future time. Notice that if (9) were a grammatical reading, there would in
effect be no dependency between the events of the two clauses. The embedded
clause could be analyzed as containing a past tense that is independent of the
main clause. This is in fact the case in relative clauses:

(10) Mary met the child who was crying.

The relative clause event, was crying, is unrestricted in its temporal relation to
the event of the main clause. The child may have just been crying, or crying
before or while Mary met him. The restriction for past under past that is
typically assumed for complement clauses is summarized in (11):

(11) Past under Past:

Precedence/simultaneity/*subsequence
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Consider now present tense embedded under Past in (12a), with restrictions
on temporal relations between events shown in (12b–e):

(12) a. Sue heard that Mary is pregnant.
b. *Sue heard (last week) that Mary is pregnant (two years ago).

(*shifted)
c. *Sue heard (last year) that Mary is pregnant (then). (*simultaneous)
d. *Sue heard (two years ago) that Mary is pregnant (a year later).

(*subsequent)
e. Sue heard (last week) that Mary is pregnant (now). (double access)

The only possible reading for present tense embedded under past tense is one
on which the complement clause event is understood as an interval that in-
cludes both speech-time and the time of the matrix event. This is referred to as
the double access reading of present under past. Readings which dissociate
the embedded interval from either speech-time, as in (12b) and (12c), or the
matrix event, (12b) and (12d), are excluded. The portion of the interpretation
which concerns the event–event dependency is summarized in (13):

(13) Present under Past:

*Precedence/inclusion/*subsequence

2.1.2 Event–evaluation–time dependencies: embedded would

Another instance of dependency between clauses is found in complement clauses
with would. The dependency is brought out by comparison of clauses with
will:

(14) a. Sue said [that Mary will sing tomorrow].
b. Sue said [that Mary would sing the next day (*tomorrow) ].

In (14a), the embedded clause behaves like a main clause: its event does not
include the matrix event, but is subsequent both to it and to speech-time.
Embedded clauses with will behave as though their tense is fully independent
of the main clause. In (14b) however, the embedded event is not construed
relative to speech-time at all, but is ordered relative to the main clause event.
Notice that the interpretation of subsequence is present in (14b), just as in
(14a). What is missing is speech-time as an evaluation time for the embedded
clause. There are various possible interpretations of this dependency, one
being that the embedded clause lacks any evaluation time. Another possibility
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is that the embedded clause contains an evaluation time, but that time is
referentially dependent on (i.e. anaphoric to) the time of the matrix event. On
the latter view, the relationship between the matrix event-time and the sub-
ordinate evaluation-time is as summarized in (15):

(15) (Evaluation time of) would under past:

*Precedence/simultaneity/*subsequence

2.2 Tense Anchoring

To account for dependencies in complement clauses, Enç (1987) proposes a
tense-specific subtheory of licensing, which both defines general well-formedness
conditions for tense, and specifies domains within which tense may be bound.
The main points of the analysis include the Anchoring Principle and Anchor-
ing Conditions, summarized in section 2.2.1, and the Inclusion relation, dis-
cussed in section 2.2.2. Enç’s analysis does not extend to Futures; would clauses
under Tense Anchoring are discussed briefly in section 2.2.3.

2.2.1 Anchoring Conditions

Enç (1987) assumes that indices for times are present in clausal structure as in
(16b), where INFL (Inflection) is the index for a Past event (died), and Comp
(complementizer) bears an index for the evaluation time. Semantic rules inter-
pret Past and Present tense features (‘¿’ represents speech-time); future is not
discussed:3

(16) a. John died.
b. [CP Comp¿ [IP NP [I′ Pasti VP] ] ]

3 The rules of interpretation are as in (i) (Enç 1987:642):

(i) a. Where α is a past tense, β is a Comp with a temporal index, and β is the local Comp of
α, ||α|| is an interval T such that every moment t in T precedes every moment t′ in ||β||.

b. Where α is a present tense, β is a Comp with a temporal index, and β is the local Comp
of α, ||α|| is an interval T such that T = ||β||.

c. A Comp β is the local Comp of a tense α iff β governs α.

The condition in (ic) is a locality condition that allows only times within a certain domain to be
ordered by these relations. This is necessary so that in complex sentences such as Sue said that

Mary will be at the library later, the past tense (said) of the main clause does not interpret the
event of the lower clause as also being in the past. In (16) in the text, for example, Comp must
satisfy the definition of “local” Comp in order for rule (ia) to apply, since (ia) is stated with
reference to a local Comp.
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As for licensing of tenses, the Anchoring Principle requires that tenses be
anchored. Anchoring is satisfied under the Anchoring Conditions in (17):

(17) Anchoring Conditions:4

a. Tense is anchored if it is bound in its governing category, or if its
local Comp is anchored. Otherwise, it is unanchored.

b. If Comp has a governing category, it is anchored if and only if it is
bound within its governing category.

c. If Comp does not have a governing category, it is anchored if and
only if it denotes the speech time.

These conditions are met for main clauses and relative clauses in the following
way. Comp is not governed, so under (17c), it can only satisfy the Anchoring
Principle if it denotes speech-time:

(18) [COMP¿ [NP [I′ Pasti VP] ] ]

If Comp denotes speech-time, Comp is anchored (under (17c)), which in turn
satisfies (17a): tense is anchored if its local Comp is anchored. Ungoverned
clauses then have tenses that are evaluated “independently,” i.e. in relation
(only) to speech-time.

In complement clauses, Comp has a governing category. Under (17b), Comp
must be bound within its governing category. The definition of governing
category is, following Chomsky (1986a), a Complete Functional Complex.
The representations for the “shifted” and “simultaneous” readings which sat-
isfy (17) are shown in (19) and (20):

(19) [Comp¿ [NP [Pasti [V [Compi [NP Pastj . . . ] ] ] ] ] ]
(shifted reading)

(20) [Comp¿ [NP [Pasti [V [Comp [NP Pasti . . . ] ] ] ] ] ]
(simultaneous reading)

4 Enç adopts the version of government of Aoun and Sportiche (1983):

(i) α governs β iff
a. α is Xo, and
b. α and β are contained in all the same maximal projections.

This definition of government incorporates a version of minimality. This means that the Comp
of a main clause cannot anchor the tense of a subordinate clause, only the tense of its own
clause. Likewise, the semantic rules of ordering cannot relate the Comp of a main clause to the
tense of a subordinate clause. In other words, both Anchoring of tenses and ordering of times
are constrained by the same syntactic condition, which suggests that ordering, like Anchoring, is
a syntactic phenomenon.
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In (19), the complement clause event is Past relative to its Comp, which
does not denote speech-time, but instead inherits its reference from the main
clause Past. The shifted reading is derived. In (20), the Comp of the embedded
clause lacks an index altogether. The complement clause tense satisfies (17a)
by being bound in its governing category. However, notice that the definition
of Complete Functional Complex as governing category cannot be main-
tained here, regardless of whether we take the standard subject or the COMP
time to be the argument which closes off the functional complex of the sub-
ordinate clause. In either case, the lower clause (IP or CP) is the governing
category, and the complement clause Past is actually bound outside its govern-
ing category. Implicit in the analysis of the simultaneous reading is the claim
that the tense of the complement clause is “defective,” lacking any evalu-
ation time whatsoever.

2.2.2 Inclusion

The “double access” reading of Present under Past is not derived directly by
the Anchoring Conditions. Enç (1987) argues that the formal description of
this overlap is inclusion. For an example like (21):

(21) John heard that Mary is pregnant.

Mary’s pregnancy is an interval which must include two times: speech-time
and the time of John’s hearing. Details aside, there are two components to the
analysis of inclusion proposed by Enç. First, a system of double indexing allows
the embedded Comp to refer to an interval which includes both speech-time
and the matrix Past:

(22) [Comp <o,i> [Past<j,k> [Comp<o,k> [PRES<o,k> . . . ]]]]

Second, Enç proposes that the inclusion relation is derived by movement of
the complement clause in the logical form component. This produces a struc-
ture in which the embedded clause c-commands the matrix tense:

(23) [Comp <0,i> [Comp<0,k> [PRES<0,k>]]h [PAST<j,k> V eh]]

In (23), the matrix Past event is c-commanded by the PRESENT tense, which
is an interval ¿,k; this interval includes speech-time and the Past event.

The generalization that the double access reading involves an inclusion
relation of course seems correct. This is important in two respects. First, notice
that inclusion is distinct from coreference. The double access interpretation is
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not analyzable in terms of antecedence or temporal anaphora, but as an
interval of a certain duration which contains two specific times. The double
access reading therefore does not provide evidence as to the structural domain
of temporal coreference. The simultaneous reading of Past under Past then is
the crucial case. However, Enç’s discussion of inclusion raises the question of
whether the simultaneous reading of past under past should also be analyzed
as inclusion, since in that case also, the embedded event (of Mary’s preg-
nancy) is an interval, while Sue’s hearing about it is not of the same duration.
The only difference is that an embedded past tense does not include speech-
time, while an embedded present tense does – a generalization that follows
independently from the distinction between past and present, on an analysis
of the embedded tenses as independent tenses. If an inclusion analysis of Past
under Past can be maintained, then the temporal dependencies found in com-
plement clauses do not provide a strong case for a separate subtheory of
temporal anaphora or bound tenses as proposed in the Anchoring Conditions
in (17).

2.2.3 Futures

Enç (1987) does not propose an account of future interpretation, and does not
deal with dependencies of the type illustrated with would in 2.1.2 above. Ogihara
(1995) argues that the Anchoring Conditions do not account for embedded
would clauses naturally. Analysis of would as [+Past] incorrectly predicts that
the would clause should have both simultaneous and precedence readings,
since anchoring of the embedded clause would be identical to the structure for
Past embedded under Past in (19–20) above:

(24) Mary said that John would leave the next day.
(25) a. [Compo [Pasti . . . [ . . . wouldi leave] ] ]

b. [Compo [Pasti . . . [Compi . . . wouldj leave] ] ]

The structure in (25a), corresponding to the simultaneous reading of past
under past (with no Comp index), derives a correct reading: would is bound
by the matrix past tense, if the subordinate clause is analyzed as past tense.
However, it remains unexplained how would introduces a subsequence inter-
pretation. Structure (25b), which corresponds to the precedence or shifted
reading of past under past, derives a reading on which would precedes the main
clause event (said ); supposing that would somehow introduces a future reading,
this guarantees only that leave is subsequent to would, not to said. Thus, analysis
of would as [+Past] is problematic, because the Anchoring Conditions predict
ambiguity between a shifted and a simultaneous reading. Conversely, analysis
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of would as [−Past] would be problematic, since it would predict a double
access reading, and would not correctly differentiate would from will.5

3 Licensing and Construal of Simple Tenses

We turn now to an alternative analysis of tense licensing and construal based
on the hypothesis that times are analyzed syntactically like other arguments,
and are therefore licensed by standard principles, rather than tense-specific
ones. The issues to be addressed include principles ensuring the presence of
times (section 3.1); formal licensing of times (section 3.2); formal licensing
of the Tense phrase (section 3.3); construal of ordering (section 3.4); and of
present tense as inclusion (section 3.5). In section 3.6, the consequences of this
approach for the analysis of complement clauses is summarized.

3.1 Temporal argument structure

It has been assumed in much work following Pollock (1989), Belletti (1990),
that clauses are headed by a Tense phrase, and other inflectional features,
such as subject agreement features, may be analyzed as separate constituents.
I have argued previously (Zagona 1990, 1995) that Tense is a predicative head
that selects temporal arguments, as shown in (26):

(26) The Temporal Argument Structure (TAS) hypothesis:

[TP Argi [T′ T
o Argj]]

The internal argument of To (Tense) is the verb phrase, consisting of the verb,
its arguments, and any functional projections associated with VP. For a
simple sentence like Mary left, the event-time argument is VP, understood as
“the time such that Mary left,” shown in (27):

(27) [CP [TP Argi [T ′ T
o [VP Mary [V′ left]] j]

The external argument of Tense is the evaluation time or speech-time. Like
other external arguments, the evaluation time is assumed to be generated in
the specifier of the phrase of which it is an argument – here, specifier of TP.

5 Ogihara concludes that dependencies in complement clauses must be analyzed via a sequence-
of-tense rule which deletes the tense (ordering) feature from complement clauses. The rule (Ogihara
1995:673) deletes a tense feature in the same structural context in which Anchoring is satisfied
by Binding: thus Ogihara’s analysis may be understood also as a temporal anaphora analysis.
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The presence of times in syntactic structure is ensured in the same way as
other arguments are, by principles that require that the subcategorization of
lexical items is met by the syntax (the “projection” principle). In this case,
Tense requires that its argument positions be filled (or “saturated”). If a
Tense Phrase is not selected, clausal structure is simply absent.6,7

A central prediction of the temporal argument structure hypothesis is that
temporal arguments cannot be arbitrarily absent, and should not be system-
atically absent on the basis of configuration alone. In other words, this frame-
work predicts that complement clauses cannot be analyzed as containing
defective tenses simply on the basis of being complement clauses. This would
be analogous to the claim that predicates require subjects, but only if the
predicate is in an ungoverned clause. Since the projection principle checks
structure against lexical items, the only source of a potential “defective tense”
is a lexical entry for To which has undergone a morphological process that
alters its argument structure. Such processes are in principle possible, for
example as an analysis of nominalized clauses (gerunds) and perhaps non-
finite clauses in general, but are unmotivated as a description of complement
clause finite tenses.

3.2 Licensing of temporal arguments

We consider now the visibility of arguments for interpretation. It is expected,
under an analysis of times as arguments, that visibility is ensured by formal
features which check grammatical function in a manner analogous to abstract
Case. The hypothesis to be developed here is that the relevant formal feature
for the external temporal argument is a mood feature, [+Indicative], and the
features for the internal argument are [±Past].

As discussed in section 3.1, the external temporal argument is assumed to
be present as an argument in all finite clauses. The external argument exhibits

6 Zagona (1988) argues that non-insertion of Tense would also leave VP unlicensed; VP is more
restricted in its distribution than other predicate categories, suggesting that it has a dual licens-
ing requirement: as a predicate category, it must satisfy predication; as a temporal argument, it
must be licensed as an argument of Tense.
7 This approach captures automatically the presence of times in clausal structure, as well as the
fact that tenses are exclusively a property of clauses. It also accounts indirectly for the fact,
pointed out in Hornstein (1981), that there do not seem to be tenses in any language which
express more than three times. This is accounted for here by treating times as arguments of a
single head; there are no predicates of any type which select more than three arguments.

This approach is compatible with the Reichenbach framework, which analyzes all tenses as
relations among three times. On this view, Tense would be analyzed uniformly as a ditransitive
head. I will assume, following Zagona (1994), that Tense may be either transitive, as in (27) for
simple tenses, or ditransitive, for compound tenses.
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alternations of interpretation comparable to the overt/PRO alternation of
standard subjects. In indicative clauses, the evaluation time is uniformly inter-
preted as speech-time; in non-indicative clauses, the evaluation time is con-
trolled, as in the embedded clause in (28):

(28) They required [that he leave the room].

The embedded clause in (28) is a finite clause, as shown by its overt
complementizer that and overt Nominative subject. Furthermore, despite the
absence of overt tense morphology in the embedded clause, the clause has
an ordering relation that is independent of the main clause: a relation of
“Future” ordering, or more precisely, “subsequence.” The evaluation time of
the embedded clause is not speech-time, however, but is controlled by the event
of the main clause:

(29) [Arg¿ [T
o [requiredi [Argi [T

o [leavej] ] ] ] ] ]

The event of leaving is then evaluated locally, in relation to the external
temporal argument of its clause; that argument is controlled in turn by the
event-time of the main clause. A control analysis of (28) predicts that the
embedded clause should not stand alone as a declarative sentence, which is
borne out by (30):

(30) *He leave.

Similar sequences should be possible in matrix subjunctive contexts, as perhaps
in commands.8

The licensing feature for the internal temporal argument is proposed to be
[±Past]. It is traditionally assumed that the features [±Past] are both gram-
matical and semantic features, i.e. that [+Past] has a semantic interpretation
as a specific ordering relation, and that [−Past] must likewise have a specific
semantic interpretation (see n. 3). There is, however, some reason to question
whether these features by themselves have uniform semantic interpretations,
even in simple clauses, as in the contrast between Mary works, Mary works at

3:00. The temporal interpretation of present tense morphology is compositional,

8 The PRO analysis of [-Indicative] clauses predicts the possibility of subjunctive clauses with an
arbitrary interpretation in contexts where a controller is not available. Although arbitrary finite
clauses do not seem to occur in contexts analogous to those with arbitrary PRO, possible
instances of a temporally arbitrary subjunctive are questions of the type: Why (not) leave

immediately?
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rather than fixed by the tense feature. This suggests that the presence of these
features is not “contentive” but “functional,” i.e. that they are purely formal
features which license a reading or a certain range of readings, but do not
themselves provide the reading. A familiar analogy is the distinction between
the semantic role of a direct object (e.g. patient) and the grammatical role of
“accusative” or “direct” Case. And just as languages vary according to whether
case is morphologically overt or abstract, languages also differ as to whether
[±Past] is morphologically overt or abstract. The absence of overt inflection
does not entail the absence of ordering interpretations. Exploiting this ana-
logy, let us suppose that the features [±Past] are abstract Case-like features
which license the internal temporal argument for visibility.

3.3 Licensing of TP

The third requirement for full interpretation of temporal argument struc-
ture is that the predicate phrase TP be licensed as a predicate in relation to
its subject. As a syntactic licensing requirement, predication is taken to be
the coindexing of a predicate and an argument position under mutual c-
command. The application to temporal argument structure is straightforward,
as TP may be coindexed with its external argument in (29) above under con-
ditions analogous to those of standard predications. As for the interpretation of
this relation, let us assume that TP, like other predicate categories, is inter-
preted as a set of individuals. Just as the VP predicate in Sue ran a mile is the
set of individuals who ran a mile, TP is the predicate Tense+VP, i.e. the set of
times such that VP. Tenseo is a “light” predicate, acquiring its properties from
the content of the event argument. By predication, the evaluation time is a
member of the set of times Tense+VP. For example, in Mary likes carrots, TP
is a set of times such that Mary likes carrots, and the evaluation time is a
member of that set of times. Past and future interpretations are instances of
negated predications, in the sense that, for example, Mary liked carrots entails
that speech-time is not a time such that Mary likes carrots. Notice, however,
that this does not necessarily imply that “past” and “future” are negation-
type operators; since Tense has no independent content, the inclusion/disjunc-
tion of times can be derived from features of the two temporal arguments
themselves, deriving either a partitive or a disjoint relation between them.

3.4 Deriving ordering

Continuing with the assumption that [±Past] are formal features, it cannot
be assumed that these feature values determine interpretations; only that
these features assign or check certain relations which are in turn the basis for



TENSE AND ANAPHORA 155

interpretations. At issue then is the distinction between the relation of prec-
edence and the relation of inclusion that are overtly marked by [+Past] and
[−Past]. Among various possible analyses, I will propose as a working hypo-
thesis that the relevant grammatical distinction concerns the referentiality of the
internal argument, since a past interpretation (and a future one) presuppose
disjoint reference of event-time and speech-time, while a non-past, non-future
relation does not. This suggests that the value for the feature [±Past] cor-
responds to a Binding-theoretic distinction, where [+Past] is interpreted as an
R-expression, necessarily disjoint from Speech-time, while [−Past] is not. The
feature [+Past] then licenses the Event argument with respect to Binding Theory,
as long as the Event meets the requirements of Principle C. The representa-
tion in (31) satisfies Principle C if the two temporal arguments bear distinct
indices:

(31) Mary worked. [Arg¿ [Tense VPi]
[+Past] → [-anaphor, -pronominal]

An event marked morphologically as [+Past] is construed as an R-expression,
and satisfies Principle C as long as it is A-free – that is, free with respect to
other times, or temporal arguments. The construal of the ordering relation
between the two arguments is not provided by the feature [+Past]; rather, the
potentiality for ordering is ensured by this feature, since ordering is impos-
sible in the absence of disjoint indexing.

Under this approach, both past and future interpretations are analyzed as
disjoint reference between the event-time and speech-time; we have not yet
provided a means of distinguishing these interpretations from each other. The
hypothesis that I will adopt here is that the two instances of disjoint interpre-
tations, Past and Future interpretations, are both licensed by the feature [+Past],
since both entail disjoint reference. The interpretations of Past and Future are
differentiated from each other hierarchically. This is consistent with the view
that the interpretation does not derive from a formal feature per se. Consider
first a simple past tense sentence like Mary worked, with the temporal argu-
ments in (32):

(32)

Tense° Argi (=[VP Mary [worked]]]
[+Past]]

TP

Arg¿ T′
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As discussed in section 3.2, the feature [+Past] is analogous to abstract Case,
making the internal temporal argument visible for interpretation. The Binding-
theoretic analysis of [+Past] requires that the two temporal arguments be
disjoint indexed.

Now suppose the temporal ordering of the two arguments derives from
their relative positions: the higher argument, speech-time, is understood as
more recent. The hierarchical distinction between the two arguments can be
expressed in terms of asymmetrical c-command:

(33) Where (Temporal) Argument a asymmetrically c-commands (Temporal)
Argument b, a and b disjoint, b < a.

On this view, a Future reading, for example for Mary will work, would have
both distinct lexical structure and a distinct logical form. The feature [+Past]
is assigned to (checked for) the external temporal argument, rather than the
Event argument, which is non-finite; the Event argument gets its interpreta-
tion as subsequent to speech-time as a result of movement to a position higher
than the speech-time argument:

(34)

Arg¿

[+Past]
T′

X° TP

XP

X′Argi

will

Tense° ti (trace of event)

In (34), the Event argument has moved to the Specifier of a higher phrase,
shown as XP, where the event asymmetrically c-commands speech-time. The
phrase XP could possibly be a further projection of TP headed by modals
– here, will, or a separate Modal Phrase. On this analysis, the difference
between past and future interpretations follows not from the presence of a
distinct feature, but from a distinct arrangement of formal features and argu-
ments at LF. A result of this type is expected if the features [±Past] are formal
features rather than semantic features.

3.5 [−Past] as inclusion

In section 3.2 it was proposed that licensing of the predicate phrase TP involves
predicating TP of its external argument, the evaluation time or speech-time.
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The predicate TP is a set of times whose properties are inherited solely
from its internal argument, since Tenseo has no inherent features. Predication,
in the absence of ordering, then, introduces a partitive or inclusion relation
between the arguments of Tense. The inclusion relation follows from the
specific interpretation of speech-time and the durative or “mass” interpreta-
tion of the times specified by VP. Since VP times cannot be individuated, TP
inherits mass interpretation, and a partitive interpretation results.9 I propose
now that this relation amounts to construal of present tense. The claim is that
it provides a more reasonable description of present tense than the traditional
description of simultaneity.

Consider first stative predicates such as those in (35):

(35) a. Mary is pregnant.
b. The box contains the files.
c. They like movies.

One property of present tense statives is that they are durational rather than
punctual in interpretation; the addition of a punctual adverb is often impos-
sible, and where possible, takes on a generic reading. For example, They like

movies at midnight does not refer to a single instance of midnight (compare:
They leave at midnight); and She’s at the library at 3:00 is not a single occur-
rence, but a typical or generic one. If present tense statives are durational, the
question arises as to whether it is reasonable to analyze speech-time as having
the same duration as the State. This would mean for (35a) that speech-time
lasts about nine months, for (35b) that speech-time lasts as long as the box
contains the files, etc. – an implausible description at best. A perhaps more
plausible approach is that as a deictic element, speech-time is construed as a
specific, bounded time, akin to specific deictic proforms like I, you, or here. It
follows that the temporal relation between stative predicates and speech-time
must be described as inclusion, not as simultaneity.

Inclusion is likewise the interpretation of non-stative predicates, including
generic/iterative Events, as in (36a), and “present moment” interpretations
like (36b):10

(36) a. Fred sings.
b. Fred is singing.

9 The relevance of the mass/count distinction for construal of events is pointed out in Mourelatos
(1978) and Bach (1986), among others. Incorporation of this generalization into a syntactic
account of aspect is proposed in Schmitt (1997).
10 The simple present tense of (36a) is ambiguous in many languages between a generic reading
or frequentitive reading and a “present moment” reading. In English, of course, the present
moment interpretation is impossible without progressive morphology. The parameter appears to
be related to the presence or absence of overt V-to-I raising of main verbs.
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On both interpretations, TP is a set of times which includes speech-time. The
further complexity of non-state interpretations derives from event-internal
differentiation of states, or “subevents.” Non-states are transitions from states
of activity to states of non-activity. Consequently, the event as a whole can be
analyzed as referring to either type of state. A non-activity event is under-
stood as generic, involving implicit activity. The non-activity event argument
translates to a TP that consists of a set of times of non-activity, and speech-
time is included in that set of times. An “activity” event translates to a TP
that consists of sets of times of activity, and speech-time is included in that set
of times, deriving a present-moment interpretation.11

3.6 Licensing and construal of complement clause tenses

The preceding discussion has outlined an approach to licensing and construal
of tenses based on the hypothesis that times are analyzed syntactically as
“ordinary” arguments, implying that there is no tense-specific subtheory
of temporal licensing, and in particular, no tense-specific subtheory which
defines domains for temporal anaphora. We consider now the implications
of this approach for analysis of complement clause tenses.

The principal consequence of the temporal argument analysis of times pre-
sented above for finite, indicative complement clause tenses is that they can
only be analyzed as “independent” tenses. This follows from two principles.
From the Projection Principle it follows that an evaluation time (the external
argument of TP) cannot be arbitrarily absent. From Binding Theory, it fol-
lows that the external temporal argument of a finite indicative clause cannot
be an anaphor. Since the evaluation time is licensed within its own clause
(functional complex), it cannot have an antecedent outside that complex.

Let us assume that the external temporal argument in complement clauses
is the same deictic pronominal, construed as speech-time, as is found in matrix
clauses.12 Complement clause temporal structure for present embedded under
past is shown in (37b):

11 Non-culminating activity predicates are sometimes described inaccurately as internally homo-
geneous. The sense in which activities are homogeneous is that they lack a definite culmination.
By virtue of being non-stative, however, activities express differentiated states, and in this sense
are not strictly homogeneous in the manner of pure states. For discussion see Gabbay and
Moravcsik (1980).
12 The external argument could be pronominal, PRO, or a variable. PRO is assumed to be
possible only in non-indicative clauses, as discussed in section 3.2. Analysis as a variable seems
naturally excluded by the absence of a binder of the relevant type: the apparent dependencies in
complement clauses would have the complement evaluation time bound by an argument, rather
than by an operator.
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(37) a. Sue heard that Mary is pregnant.
b. [Arg¿ [Tenseo Argi [Arg¿ [Tenseo Argj] ] ] ]

[+Past] [−Past]

In the matrix clause of (37b), the [+Past] event argument is evaluated as
disjoint in reference from speech-time, and preceding speech-time. In the
subordinate clause, the [−Past] event is non-disjoint, and its “partitive” inter-
pretation under predication produces a reading of inclusion with respect to
speech-time. This analysis then provides no account of the inclusion relation
between the events of the two clauses.

Similarly, past tense embedded under past tense is analyzed as a separate,
independent tense:

(38) a. Sue heard that Mary was pregnant.
b. [ Arg¿ [Tenseo Argi [Arg¿ [Tenseo Argj] ] ] ]

[+Past] [+Past]

In both clauses of (38b), the [+Past] event is construed as disjoint from, and
preceding, speech-time. Furthermore, the two events are disjoint with respect
to each other, since a [+Past] argument is interpreted as an r-expression. In
both (37) and (38), we have no account of the temporal dependencies between
the events of the two clauses.

In section 4 I will show that this apparent drawback of the argument
analysis of times is in fact a necessary and desirable result, since the event–
event restrictions in question are not dependencies of the tense system. I will
argue that the relations in question are of a more general type that are dis-
played by complements of various types, a generalization that derives from
the aspect system.

4 Aspect and Event–Event Dependencies

This section will show that the event–event temporal dependencies found in
complement clauses cannot be analyzed as dependencies between tenses, since
the same dependencies are found in complement structures in which either the
matrix tense or the subordinate tense is absent. Section 4.1 illustrates depend-
encies in complements of nominals; section 4.2 illustrates dependencies in
non-clausal complements.

The significance of the cases to be discussed is that, if temporal restrictions
between events are not specific to the tense system, then an account of those
dependencies in terms of tense licensing is both inadequate and unnecessary.
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It follows that the subtheory of tense licensing is simpler than previously
assumed, and may be subsumed under general licensing principles, as pro-
posed in section 3. It remains to provide an account of temporal dependencies
which generalizes across clausal and non-clausal cases. As the discussion of
this section will show, the relevant generalizations are aspectual in nature.

4.1 Clausal complements of nouns

If the Event–Event dependencies described above are dependencies between
tenses, they should occur in clausal complements only of verbs, but not of
corresponding nominals. This is predicted formally in the Tense Anchoring
Account, since clauses that are complements of nominals do not have a c-
commanding Tense to bind the INFL of the lower clause. Complements of
nominals are thus predicted to behave like relative clauses. This is not the
case, however; finite complements of nominals display restrictions on construal
identical to those observed above for complements of verbs. This is illustrated
by the construal of complements of the wish class, which has both verbal
and nominal forms, and which selects both finite and non-finite complements.
(39) shows that clausal complements of verbs of the wish class (wish, want,
hope, desire) show the same restrictions as previous examples with hear:13

(39) a. Sue wished that Mary was pregnant. (inclusion/precedence)
b. *Sue wished two years ago that Mary was pregnant last week.

The impossibility of (39b) is not semantic or pragmatic, as can be shown
by the fact that subsequence readings are possible, but only if the clausal
complement is infinitival:

(40) Sue wished/wanted/hoped for Mary to be pregnant.

The restrictions in (39), then, are related to the finite form of the com-
plement clause. Under the Tense Anchoring Account, the readings in (39a)
are explained in terms of the defectivity of the complement tense: either the
evaluation time or the event time of the complement clause is bound by the
c-commanding tense, as discussed above in section 2.2. If there were no

13 The verb hear, used in previous examples, cannot be tested since it has no corresponding
simple nominal. Nominals such as statement, dream, belief pattern with the wish class in relevant
respects, although unlike the latter, it cannot be shown in examples parallel to (40) that they are
semantically or pragmatically compatible with subsequence readings.
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c-commanding tense, these dependencies should not be possible. We find the
same restriction, however, in (41):

(41) Sue’s hope of two years ago that Mary was pregnant (*last week) is silly.

(41), like (39), can refer to Mary’s pregnancy either preceding or including the
time of Sue’s hope, but not subsequent to it. Since the clause in question is the
complement of a noun which is the head of the subject noun phrase, there is
no c-commanding tense that could provide an antecedent for the defective
complement tense in (41). Notice further that the main clause tense is not a
Past tense at all. These cases are therefore problematic for any analysis of the
dependency as a “sequence-of-tense” phenomenon.

The double access reading of an embedded present tense is also found in
complements of nominals:

(42) a. *Sue’s wish (*of two years ago) [that Mary is pregnant] was futile.
b. Sue’s wish of last week [that Mary is pregnant] (*two years ago)

was futile.

The impossibility of the starred adverbs in (42) shows that the portion of the
double access restriction that concerns inclusion of a c-commanding past event
holds, even where there is no c-commanding tense to anchor the second index
of the embedded tense. Under the Tense Anchoring Account, a double access
reading in the complement of a nominal would be excluded as an instance
of non-local movement. Consequently, (42) cannot be accounted for as a
relation between the matrix tense and the tense of the complement of the
nominal. Notice further that the problem posed by examples like (42) is not
simply one of locality, since the main clause tense in (42) is present, rather
than past. This is problematic for any account of embedded past tense as an
anaphor or otherwise referentially defective element that inherits reference
from a c-commanding past tense.

Based on (39–42), it appears that the empirical generalization concerning
event–event restrictions on finite complement clauses cannot be stated with
reference to a matrix finite tense or to the event-time argument of Tense, since
the nominals whose complements display these restrictions have neither the
distribution, morphology, nor interpretation of event-time arguments. The
relevant restriction must instead be stated with reference to a broader notion
of “event” – one which subsumes both verbal and nominal constituents, and
which is not dependent on temporal reference as it is represented by temporal
arguments in the tense system. A broader notion of event is independently
needed for description of aspect, or event types, as we see below in examining
non-clausal complements.
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4.2 Non-clausal complements

We now turn to constructions in which there is no embedded tense, and show
that similar temporal dependencies are observed between an event and the
duration of its non-clausal complement. As the data will show, the comple-
ment of a given predicate displays analogous restrictions as long as the aspectual
classification of the constituents is constant. From this we conclude that tem-
poral restrictions found in finite complement clauses are due not to the tense
of the complement clause, but to the aspectual properties of the complement
event as a component of the aspectual reading of the governing head.

4.2.1 Preliminaries

Before presenting relevant data, two preliminary points must be made. The
first is that constituents other than clauses, including simple nouns, may or
may not be interpreted temporally, and if so, they may be durational (inter-
vals) or punctual. Non-temporal nouns include desk, problem, nail; durational
nouns include party, festival, class, movie; punctual nouns include achieve-

ment, success, arrival. The temporal features of nouns is shown by their com-
patibility with adverbs during, upon:

(43) a. during the party/movie/festival
b. during the ?discovery/arrival/*success
c. *during the problem/desk

(44) a. *upon the party/movie/festival
b. upon the arrival/success/discovery
c. *upon the problem/desk

Many derived nominals are temporal, and can be classified aspectually in the
same manner as their adjectival or verbal counterparts. A simplified classifica-
tion of verbal predicates is shown in (45):

(45) a. States:

love, know, be bored, believe

b. Transitions:

(i) Non-culminating (Activities):

e.g. sing, draw circles, push the cart
(ii) Culminating (Accomplishments, Achievements):

e.g. build the house, discover an island, cross the line

Although this classification is often referred to as “lexical aspect,” the aspectual
reading of a given lexical item is compositional; for example, draw circles is
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non-culminating, as it can be carried out indefinitely; but draw a circle is
culminating, since there is a moment in the process at which the event neces-
sarily ends.

This brings us to the second preliminary point, which is that nouns, even
atemporal ones like desk, problem heading direct (and indirect) objects acquire
a temporal interpretation of a particular type by virtue of being a complement:

(46) a. They built a desk.
b. The problem disappeared.
c. She hammered the nail flat.

Predicates of construction, destruction, and (dis-)appearance can modify or
bound the existence of an object. Other predicates, such as hammer flat in
(46c), describe a transition of the direct object from not flat to flat, thus
bounding a state of the nail. The state of the object, e.g. the nail in (46c), is
relevant to the construal of the event of hammering: once the nail is flat, the
event of hammering is “accomplished,” producing a post-event result state
(the nail is flat). By contrast, the object of a non-culminating transition does
not achieve a result state, and the object of a stative verb, e.g. know the

answer, love Mary, does not undergo any transition from one state to another.
Prepositional complements, on the other hand, typically do not undergo

transitions in relation to a containing predicate, and their temporal properties
are independent. Compare:

(47) a. John heard the explosion.
b. John heard about the explosion.

With a direct object, hear is a perception verb (Achievement), and the only
possible interpretation of the explosion is at the time of John’s hearing. In
(47b), the time of the explosion is independent of John’s hearing. Hear with a
prepositional complement is therefore the relevant counterpart to hear+clause,
the case with which our comparison is drawn.

4.2.2 Heard that x and heard about x

Consider now the nominal complements to the verb heard about in (48):

(48) a. Sue heard about [Mary’s pregnancy].
(Inclusion/Precedence/*Subsequence)

b. Sue heard about [Mary’s being pregnant].
(Inclusion/*Precedence/*Subsequence)
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In (48a), Sue heard about either a contemporaneous or a preceding pregnancy.
The latter reading is brought out by the possibility of adding an adjunct like of

two years ago. The corresponding gerund in (48b) has only an inclusion reading.
The event–event dependencies in (48) mirror the event–event dependencies dis-
cussed in section 2 involving past and present tense embedded under past tense:

(49) a. Sue heard [that Mary was pregnant].
(Inclusion/Precedence/*Subsequence)

b. Sue heard [that Mary is pregnant].
(Inclusion/*Precedence/*Subsequence)

Complements appear to interact temporally with their containing predicate in
a predictable manner, regardless of whether the complement contains tense or
not. As we will discuss further below, construal is subject to variation accord-
ing to the aspectual properties of both categories.

Before considering other aspectual classes, however, let us examine further
the symmetry between (48) and (49). The complements of (48a) and (49a) are
shown schematically in (50):

(50) a. [VP Sue [heard [PP about [NP Mary’s (state)]i] ] ]
b. [VP Sue [heard [CP that [TP Arg¿ T (state)i] ] ] ]

In (50a), the the nominal ( pregnancy) is a stative NP, predicated of Mary, and
contained within PP. In (50b), TP is a stative predicate, since its lexical con-
text is inherited from the event (was pregnant); TP is predicated of Arg¿, and
contained within CP. The complements are structurally analogous, although
only the latter contains formally licensed time arguments. Despite this differ-
ence, the two complements behave identically with respect to their temporal
relation to the matrix predicate, Sue heard.

The head–complement relations in (50) are in turn parallel to the head–
complement relation between Tenseo and its event-time argument in finite clauses:

(51) a. [VP Sue [heard [XP (state) ] ] ]
b. [TP Arg¿ [Tense [VP (state) ] ] ]

[±Past]

(51a) shows verb–complement structures like (50), and (51b) shows Tense–
complement structure. For both structures in (51), the construed temporal
ordering is also symmetrical; the complement state may either precede or
include, but not be subsequent to, a time expressed by the matrix phrase: in
(51a), the time of Sue’s hearing; in (51b), evaluation time.
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Although (51a) and (51b) are structurally parallel, the question arises as
to whether the notion of temporal relation that is familiar in (51b) has an
analogue in (51a). That is, finite clauses express ordering between temporal
arguments, which are formally licensed and visible for temporal interpreta-
tion. In (51a), however, there are no temporal arguments, only the standard
arguments of V. Between what constituents does the temporal relation of
precedence/inclusion hold in (51a)? Although a full discussion is beyond the
scope of the present study, I will suggest that the external argument Sue in
(51a) in fact has a temporal role corresponding to external temporal argument
in the tense system. The role borne by this argument corresponds to the
subevent (Pustejovsky 1988) of VP that expresses the transition experienced
by Sue in the event of hearing that/about x. For present purposes, what is
relevant about subeventual analysis of events is that the subevent in question
is a transition of Sue, hence corresponds to states of NP as a component
of the interpretation of the whole event (Zagona 1993, 1994). If an approach
along these lines is correct, then the analogy between (51a) and (51b) holds
entirely, and the fact that the interpretations are the same follows without
stipulation under the structurally based approach to construal outlined in
section 3 above.

It remains to account for the contrast between (48a) and (48b) – specific-
ally, why the gerundive state in (48b) has only an inclusion interpretation,
while the nominal state in (48a) has precedence and inclusion readings. Schmitt
(1997) argues that terminative (precedence) interpretations obtain where
information about the cardinality of an object is specified in the checking
domain of an event. Let us assume that when cardinality is available and so
specified, it is inherited by the event itself. On this analysis, the contrast
between (48a) and (48b) may follow from the fact that (48a) is headed by a
noun, a category with inherent number (Borer 1984), while the event being

pregnant in (48b) lacks number. The nominal pregnancy can therefore be
construed either as a definite singular occurrence, i.e. a referentially distinct,
disjoint event, or as a mass state, which can only be construed temporally as
in a temporal partitive (inclusion) relation to the subevent of Sue’s hearing.
The gerundive state lacks grammatical number, hence has only the latter
interpretation. The relevance of number for the construal of (48b) is suggested
by the fact that the gerund can have a precedence reading if the gerund
includes adjuncts specifying number:

(52) John heard about Mary’s being pregnant once/twice. (precedence)

Summarizing to this point, I have argued that non-finite complements headed
by nominals display the same temporal restrictions between events as are
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found with finite complements, and that these restrictions follow on the assump-
tion that licensing the (standard) arguments of VP determines subeventual con-
strual in a manner parallel to the way the licensing of temporal arguments
of TP determines event construal of a finite clause.14 I have not addressed
above the absence of subsequence interpretations in the nominal and clausal
complements discussed here. This follows also on the analysis proposed in
section 3, where subsequence is analyzed as a [+Past] relation associated with
a higher head. On this analysis, subsequence as a temporal relation is asso-
ciated with specific morphology, and with a specific hierarchical relation
between arguments.15 Since these conditions are absent in the structures dis-
cussed above, the impossibility of subsequence relations is expected.

4.2.3 Culminating events

If aspectual properties of the complement and of VP are the source of tem-
poral dependencies between events, it is expected that other aspectual
classes may exhibit dependencies of different types. This is in fact the case, for
both clausal and non-clausal complements. The significant contrast is found
between culmination and non-culminating transitions. Non-culminating transi-
tions, like states, are ambiguous between precedence and inclusion readings:16

(53) Finite clauses (non-culminating) (Precedence/Inclusion):

a. Sue heard that Mary designed bridges.
b. Sue heard that Mary jogged at Greenlake.
c. Sue heard that Mary baked bread.

(54) Nominals (non-culminating) (Precedence/Inclusion):

a. Sue heard about [Mary’s designing bridges].
b. Sue heard about [Mary’s jog/jogging at Greenlake].
c. Sue heard about [Mary’s baking bread].

14 The hypothesis that Temporal Argument Structure is mirrored in aspectual structure is pro-
posed in Demirdache and Uribe-Etxebarria (1997), with reference to progressive constructions
– likewise based on interpretations of precedence/inclusion. The present proposal extends the
analogy to lexical aspectual relations.
15 Subsequence readings in clausal complements are possible generally in non-finite comple-
ments, for example under verbs of volition (want, hope for, expect, promise). Corresponding
finite clauses behave like other finite clauses, with precedence/inclusion readings. This suggests
that the governing verb s-selects either a subjunctive clause, which surfaces as non-finite, or an
indicative clause, which is finite.
16 A test for the contrast between culminating and non-culminating transitions is that the former
accept durational adverbs like for an hour but not culminating adverbs like in an hour.
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Culminating transitions, however, have only a precedence reading:

(55) Clausal culminating transitions (Precedence/*Inclusion):

a. Sue heard that Mary announced it at the meeting.
b. Sue heard that Mary discovered a new planet.
c. Sue heard that Mary designated some new members.

(56) Nominal culminating transitions (Precedence/*Inclusion):

a. Sue heard about Mary’s announcement at the meeting.
b. Sue heard about Mary’s discovery of a new planet.
c. Sue heard about Mary’s designation of some new members.

In (55) and (56), the complement event contains a subevent which bounds
the event, termed “E2” in Pustejovsky (1988). In the present terms, the signi-
ficance of this subevent is that its presence induces a “definite singular” reading
of the complement event, which is construed necessarily as a disjoint event,
not as a subevent which includes other subevents of the matrix event. Notice
that the analysis of culmination or boundedness cannot be accounted for in a
category-specific manner, since it holds across clausal and nominal comple-
ment categories, and across nominal and verbal matrix events:

(57) a. Sue’s wish that Mary announced it at the meeting.
b. Sue’s wish that Mary discovered a new planet.
c. Sue’s wish that Mary designated some new members.

The issue of interest in the present context is how culmination or
boundedness restricts the temporal relation between matrix and subordinate
events. Recall that in section 4.2.2, it was suggested, following Schmitt (1997),
that number is requisite for disjoint reference, deriving the difference between
nominal and gerundive (stative) complements. Building on that hypothesis,
it appears that number characterizes the bounding subevent of culminating
transitions, and that subevent is mapped to the event as a whole. Keeping with
the view that subevents are transitions of (standard) arguments of a head,
the cardinality of the argument is inherited by the event, presumably as a con-
sequence of Specifier–head agreement or checking. The relevance of number
for culminating construal is shown by alternations like those in (58):

(58) a. Sue heard [that Mary sang at the wedding].
b. Sue heard [that Mary sang at weddings].
c. Sue heard [that Mary once sang at weddings].

(59) a. Sue heard [that Mary drew the circle].
b. Sue heard [that Mary drew circles].
c. Sue heard [that Mary once drew circles].
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The (a) examples with singular objects are culminating, while the (b) exam-
ples, with bare plural objects, are non-culminating. The addition of adjunct
once in the (c) examples reintroduces culmination. Under a generalized ver-
sion of Specifier–head agreement, features of the object or adjunct may be
inherited by the event, which is then non-partitive in interpretation in relation
to Sue’s hearing.

Notice that culmination in the matrix event introduces a subsequence inter-
pretation for a complement state:

(60) They elected [Mary president].

In (60), the state Mary president is the culminating (E2) subevent of the
matrix predicate; it is disjoint in reference from the subevent of the activity of
they elected. Unlike previous examples, the complement of V is construed as
subsequent to the subevent expressed by the external argument of V. This is
derivable from direct object licensing, which is standardly assumed to move
(features of ) the object to the specifier of a functional (object agreement)
phrase where its Case is checked. This movement produces a logical form in
which the object is structurally higher than they within VP, the appropriate
configuration for subsequence interpretation.

The discussion of this section has shown that the temporal restrictions
between events in complements cannot be accounted for in terms of a subtheory
of tense licensing. In section 4.1, it was shown that the relevant restrictions
are observed in complements of nominals, a configuration which, under a
tense-specific analysis, would be expected to exhibit “free” tenses comparable
to the tenses of relative clauses. In section 4.2, it was shown that clausal and
non-clausal complements exhibit parallel restrictions, a phenomenon that is
likewise unexpected under a tense-specific theory of construal. An alternative
account was sketched, based on the hypothesis that inclusion/precedence
alternations generalize across temporal arguments of TP (i.e. times in the
tense system) and standard arguments of VP, which map subevents of VP.
The relevant form of construal is aspectual: arguments of VP are temporally
related to each other in a manner that composes the aspectual class of VP.
The available interpretations derive from (i) lexical properties, which specify
the semantic relations of times/subevents; (ii) grammatical relations expressed
by formal feature checking; and (iii) configuration: hierarchical relations
between temporally construed constituents. This analysis then provides an
alternative account of the temporal dependencies accounted for under the
Tense Anchoring hypothesis.
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17 A recent formalization of the deletion rule is proposed in Ogihara (1995). The feature [+Past]
is deleted if the clause is c-commanded by a [+Past] clause.

5 Mood: Licensing the External Argument

The analysis of the syntax of tense outlined in section 3 is based on the
hypothesis that temporal arguments are essentially like ordinary arguments,
insofar as the principles which ensure their presence and visibility are stand-
ard principles, not tense-specific ones. It is expected under this approach that
the arguments of TP comprise a “complete functional complex” with respect
to Binding, so that temporal anaphora and ordering should occur only clause-
internally – that is, within a functional complex. This approach claims, essen-
tially, that the clause is the domain of temporal construal, since it constitutes
a temporal functional complex. Consequently, any finite clause, whether main
or embedded, should have an interpretation derived in the same manner. One
apparent exception to the “autonomy” of clausal construal is clauses with
would, as compared to will. This is illustrated in the embedded clauses in (61):

(61) a. Sue said [that Mary will sing tomorrow].
b. Sue said [that Mary would sing the next day (*tomorrow)].

The analysis outlined in section 3 describes (61a) unproblematically, since
the Event of each clause is evaluated relative to the (speech-time) external
argument of its own clause: the main clause, with a [+Past] event, is under-
stood to precede speech-time; the event of the embedded clause is subsequent
to speech-time. Since each clause has finite TP, it has a complete functional
complex, and each tense is (correctly) evaluated independently. Consider
now (61b), with would. The main clause event is as in (61a). However, the
embedded event is ordered relative to the main clause event, not relative to
speech-time. The complement clause must be a finite clause, since English
modals cannot occur in non-finite clauses. The problem for the analysis out-
lined above is that this appears to be a finite clause whose interpretation is
dependent. The issues, specifically, are: first, why the evaluation-time of the
complement clause is not construed as speech-time, and second, whether the
ordering relation in the complement clause is determined locally or not.

It is often assumed that would is a [+Past] variant of will, but that in con-
texts like (61b), it is somehow defective. The nature of the defectivity is tradi-
tionally described in terms of a sequence-of-tense rule, which deletes the feature
[+Past].17 However, this is problematic in two respects. First, it does not explain
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the source of the ordering relation (the future interpretation); and second, it
does not account automatically, or in a principled way, for the status of the
evaluation time in the complement clause interpretation. It was proposed
in section 3 that the absence of a construed speech-time is characteristic of
non-indicative tenses, i.e. is explained in terms of grammatical mood. Ex-
panding on this proposal, let us assume that [±Indicative] parallels [±Finite],
in that the minus values of these features cannot be realized as [±Past]. The
contrast between will and would is as shown in (62):

(62) a. will [+Indicative] (assigns [+Past])
b. would [−Indicative]

Recall that will derives a future interpretation by assigning [+Past] to the
speech-time argument. A would clause, although [+Finite], cannot assign [+Past]
to speech-time. The external temporal argument is then like the (standard)
subject of an infinitive, which is either licensed for Case by a predicate of the
higher clause (exceptional case marking), or is PRO. In (61b), speech-time is
controlled by the event of the matrix clause:

(63) [saidi [that [TP would [TP Argi [To [VP Mary sing] ] ] ] ] ]

In (63), the external argument of the complement clause is controlled by
said. The subsequence interpretation of the complement event is derived
by movement of the event (features) to the specifier of the higher TP, where
it asymmetically c-commands the evaluation-time argument. This is sup-
ported by the fact that negative sentences with would lose the subsequence
interpretation:

(64) Sue said that Mary wouldn’t sing.

In (64), wouldn’t means “refused to,” not “was not going to.” This follows, on
the present analysis, if a subsequence interpretation depends not only on
which temporal argument (speech-time or event-time) bears the [+Past] fea-
ture, but also on hierarchy. Negation forms (weak) islands, and in this case, it
is a barrier to movement of the event argument to the Specifier of the higher
TP, the position in which it is interpreted as more recent.

To summarize, analyzing mood ([±Indicative]) as a grammatical feature
which licenses the external temporal argument provides an account for would

clauses, thereby accounting for the occurrence of one type of temporal de-
pendency. The absence of speech-time interpretation is due to the minus
value of the feature [Indicative]. The ordering relation of subsequence is a
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clause-internal phenomenon, as is shown by the effects of negation in the
would clause.18

6 Conclusions

It has been argued above that tense licensing and tense construal does not
justify the existence of a separate, tense-specific theory of licensing. The times
that are related by tenses observe standard licensing conditions, including the
locality constraints of Binding Theory. Furthermore, the approach to construal
defended above claims that temporal anaphora is in fact non-existent; the
only instance in which a temporal argument inherits reference is the case of con-
trol of the evaluation time in subjunctive clauses. A separate claim defended
here, but which casts complement clause dependencies in a different light, is
the hypothesis that temporal construal is derivable from syntactic relations
and configuration, and generalizes across temporal arguments and standard
arguments. If the generalizations presented above are accurate, it follows
that there are no tense-specific semantic rules. These rules are made super-
fluous by an approach to construal which takes event interpretation to be
compositional, based on both lexical and structural information, and which
subsumes both aspectual and tense relations.
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7

Surface and Deep Anaphora, Sloppy
Identity, and Experiments in Syntax

Hajime Hoji

1 Introduction

If “the aim of science is, on the one hand, a comprehension, as complete as
possible, of the connection between the sense experiences in their totality, and,
on the other hand, the accomplishment of this aim by the use of a minimum of

primary concepts and relations,” as Einstein (1936:293) puts it, and if gener-
ative grammar is that part of science which aims to understand the connection
between the sense experiences which reflect the language faculty, it follows
that one of the tasks in generative grammar is to identify what the relevant
sense experiences are. Since our sense experiences, such as introspective judg-
ments about a given sentence in a given language in a given context, are no
doubt reflections of more than the language faculty proper, such a task neces-
sarily involves hypotheses about the nature of the relevant sense experiences.
The postulation, evaluation, and modification of such hypotheses have in fact
constituted a major portion of the studies in generative grammar.

I understand that the goal of generative grammar is to discover the proper-
ties of the human mind that are ascribable to the language faculty, and only
to the language faculty. This is obviously based on the familiar assumption –
the working hypothesis in generative grammar – that the language faculty is
self-contained and is not affected by factors outside it. This of course is not to
deny that factors outside the language faculty may affect our sense experi-
ences. Given a certain sense experience, we do not know a priori what aspects
of it are due to the language faculty and what others are due to factors
outside it. The present study is an attempt to illustrate how one might proceed
to tease them apart, using ellipsis and other related phenomena in Japanese
and English as examples.
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1 In what follows, examples prefixed by A and B as in (1), rather than by a, b, c, and so on, are
meant to be part of a discourse.
2 This is essentially what is proposed in Hankamer and Sag (1976).
3 The # indicates that the utterance to which it is prefixed is infelicitous. Dalrymple 1991
discusses examples of VPE in English without linguistic antecedents; cf. n. 62 below. We will
return to the relevant issues later.

Natural language possesses means of expressing certain ideas without
utilizing fully articulated linguistic expressions. VP ellipsis (VPE) and do it

in English are two such examples. (1) and (2) are taken from Hankamer and
Sag (1976:392):1

(1) A: I’m going to [VP stuff this ball through this hoop].
B: It’s not clear that you’ll be able to [VP ].

(2) A: I’m going to [VP stuff this ball through this hoop].
B: It’s not clear that you’ll be able to [VP do it].

The missing VP in (1B) and do it in (2B) are both felt to correspond to [VP stuff

this ball through this hoop]. One might thus say that the sentence forms in (3)
can all invoke a similar sense experience:

(3) a. You’ll be able to stuff this ball through this hoop.
b. You’ll be able to.
c. You’ll be able to do it.

It is generally assumed that the language faculty relates sounds and mean-
ings. The way it is hypothesized to do so is by generating and relating two
abstract representations – one corresponding to sounds and the other to mean-
ings – in terms of primitive concepts and relations. The representations gener-
ated by the language faculty that correspond to meanings are called LF
representations. The relevant question in regard to (3) is thus whether the
similar sense experiences invoked by the sentence forms in (3) can all be based
on the same LF representations. The thesis that I would like to defend is that
(3b) can have the same LF representation as (3a), but (3c) cannot.2

Hankamer and Sag (1976) point out, attributing the general observations to
Mark Liberman, that the distribution of VPE and that of do it are constrained
differently. As indicated in (4), taken from Hankamer and Sag (1976:392), the
use of VPE requires a linguistic antecedent while that of do it does not:3

(4) [Hankamer attempts to stuff a 9-inch ball through a 6-inch hoop]
Sag: #It’s not clear that you’ll be able to.
Sag: It’s not clear that you’ll be able to do it.
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Mainly on the basis of the contrast in (4), Hankamer and Sag (1976) classify
“anaphora” into two types and argue that surface anaphora such as VPE in
English is not pragmatically licensable and needs a linguistic antecedent, while
deep anaphora such as do it is pragmatically licensable and does not need a
linguistic antecedent. The linguistic antecedent requirement for VPE can be
considered as an immediate consequence if we assume (i) that the “missing
VP” is fully represented at LF, as indicated in (5), and (ii) that, as argued
in Williams (1977), the relevant LF representation for the “missing VP” is
obtained by copying the lexically realized VP, as indicated in (5):4

(5) a. The surface form of (1B):

It’s not clear that you’ll be able to [VP ].
b. The LF representation for (1B):

It’s not clear that you’ll be able to [VP stuff this ball through this
hoop].

The absence of the linguistic antecedent requirement in the case of do it

suggests that the LF representation for (3c) can obtain without the copying
operation and the LF representation for (2B) can be identical to its surface
form, as indicated in (6):

(6) a. The surface form of (2B):

It’s not clear that you’ll be able to [VP do it].
b. The LF representation for (2B):

It’s not clear that you’ll be able to [VP do it].

Under Hankamer and Sag’s (1976) proposal, the intuition concerning the
relation between [VP stuff this ball through this hoop] in (1A) and the missing
VP in (1B) is thus expressed in terms of the identical LF representation of the
two VPs, while the intuition concerning the relation between [VP stuff this ball

through this hoop] in (2A) and do it in (2B) is not. Hankamer and Sag’s (1976)
discussion suggests that the “LF object” (that corresponds to) it in do it can
be understood as corresponding to some concept that can be formed in the
mind in some way, not necessarily on the basis of any linguistic expressions.5

4 Under the deletion approach in Sag (1976), the deletion of a VP is contingent upon the
existence of another VP that is “identical to it” in terms of their LF representations.
5 In the terms of Chomsky (1975:105), the LF representations in (5b) and (6b) both will be given
– or “associated with” (Chomsky 1976:195–6) – “fuller representations of meaning,” when they
undergo “further interpretation by other semantic rules (SR-2) interacting with other cognitive
structures,” and at that point, the two representations of “meaning” may not be distinguishable.
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The relevant concept for it in (4) may be the act of stuffing the 9-inch ball
through the 6-inch hoop or the act of stuffing a 9-inch ball through a 6-inch
hoop, which can be “formed” presumably on the basis of some visual
information.

As first discussed in Ross (1967), (7B) can be understood as corresponding
to either (7Bi) or (7Bii), given that (7A) is intended as “John will vote for
John’s father,” as indicated informally by the coindexation:

(7) A: John1 will vote for his1 father.
B: Bill will, too.

(i) <vote for John’s father>
(ii) <vote for Bill’s father>

Readings such as (7Bi) have been referred to, since Ross (1967), as a
strict identity reading and readings such as (7Bii) as a sloppy identity read-
ing. The sloppy identity reading in examples like (7) is accounted for in
Sag (1976) and Williams (1977) by assuming that the relevant pronoun is
represented as a bound variable. According to their proposals, the VPs in the
first and the second conjuncts in (8) are represented identically at LF, as in
(9a) or (9b):6

(8) John1 will [VP praise his1 father], and Bill2 will [VP ], too.
(9) a. John1 will [λx [x praise his1 father]], and Bill2 will [λx [x praise his1

father]], too.
b. John1 will [λx [x praise x’s father]], and Bill2 will [λx [x praise x’s

father]], too.

(9a) corresponds to the strict identity reading, and (9b) to the sloppy identity
reading. Note that in (9b) the pronoun his is represented as a variable bound
by the λ operator. In the Sag/Williams type approach, the strict/sloppy ambi-
guity is thus ascribed to the ambiguity with regard to the LF representation of
the relevant VP.

Although the strict/sloppy ambiguity has been generally understood as a
hallmark of surface anaphora, it is pointed out in Dalrymple (1991:8) that
“[i]t is . . . possible to produce a strict/sloppy ambiguity by nonlinguistic means
using ‘do it’ anaphora”:

6 While Sag (1976) adopts a deletion approach and Williams (1977) an LF copying approach,
both approaches share the view that at the level of LF, the two VPs in the two conjuncts are
represented identically; cf. n. 4.
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(10) [John touches his finger to his nose. To Bill:] Now you do it.
a. sloppy: Bill touches his own nose.
b. strict: Bill touches John’s nose.

(Dalrymple 1991:(21))

The example in (10) involves the illocutionary force of an imperative and
one may object that the strict/sloppy ambiguity is more difficult to obtain in
examples like (11):7

(11) [Observing John touch his own nose]
Bill did it too.

To avoid such an objection, we can use other instances of deep anaphora in
support of Dalrymple’s (1991) claim that deep anaphora can give rise to a
strict/sloppy ambiguity. As illustrated in (12), do the same thing in English
need not have a linguistic antecedent:

(12) [Observing someone put soy sauce on a hamburger]
My brother does the same thing.

As indicated in (13), do the same thing gives rise to a strict/sloppy ambiguity:

(13) A: John washed his car on that rainy day.
B: Bill did the same thing.

(i) <washed John’s car on that rainy day> (strict)
(ii) <washed his own car on that rainy day> (sloppy)

(Cf. (10) (= Dalrymple 1991:(21)))

Notice that do the same thing in (14) gives rise to a strict/sloppy ambiguity
without a linguistic antecedent, very much in the way that do it in (10) is
understood in Dalrymple (1991) to exhibit the relevant ambiguity without a
linguistic antecedent:

(14) [Observing John touch his finger to his nose]
Bill did the same thing.

As in the case of it of do it in (4), the relevant concept corresponding to the

same thing in (14) can be understood as something like “the same thing as the

7 The form Bill did that, too seems to be preferred over the form in (11), independently of the
issue of the sloppy/strict ambiguity.
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speaker just observed, namely the act of touching one’s finger to one’s nose,
or the act of touching one’s finger to John’s nose.”

Dalrymple (1991:8) concludes that “[t]he existence of examples such as
[(10)] indicates that the basis of the strict/sloppy ambiguity is semantic and
does not rely on a difference in the syntactic representation of the source
clause.” In the terms of the present discussion, Dalrymple (1991) can be
understood as proposing that the strict/sloppy ambiguity (and hence the avail-
ability of the sloppy identity reading) is not to be attributed to the language
faculty proper.8

As stated earlier, the general goal of this chapter is to provide an illustra-
tion of how one might proceed to tease apart the contributions of the lan-
guage faculty and those of the factors outside it. A specific empirical goal, on
the other hand, is to argue that the nature of the sloppy identity reading in
surface anaphora is distinct from that in deep anaphora. In particular, I
maintain, following Hankamer and Sag (1976), that the ellipsis site in surface
anaphora, such as an empty VP in VPE in English (and an empty IP in one
type of comparative in Japanese, to be discussed below), is fully represented
at LF, in such a way that the necessary conditions for the availability of a
sloppy identity reading in surface anaphora are satisfied. I further maintain
that deep anaphora (more precisely, the categories or elements that are con-
sidered to exhibit properties as such) is not fully represented at LF in the way
surface anaphora is.

In section 2, I will state the necessary conditions on sloppy identity read-
ings, drawing from Lasnik (1976: appendix) and especially Reinhart (1983a:
ch. 7). The discussion there also draws from Ueyama (1998) concerning
the type of bound variable anaphora that is subject to the relevant conditions.
In sections 3–7, I will present a series of syntactic experiments that are
designed to confirm that the sloppy identity reading in surface anaphora
and that in deep anaphora are quite distinct in nature. One of the implications
of the present study is that while certain “concepts” can be “formed” without
the aid of the language faculty, certain other “concepts” can be expressed
only by means of the language faculty, thereby providing support for
the working hypothesis in generative grammar that the language faculty is
autonomous.

8 We can therefore understand Dalrymple (1991) as claiming that VPE in English can be an
instance of deep anaphora in the terms of Hankamer and Sag (1976). Section 7 provides inde-
pendent evidence for this conclusion as well as some means of differentiating surface anaphora
instances and deep anaphora instances of VPE.
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2 Sloppy Identity and Bound Variable Anaphora

Given the analysis of the sloppy identity reading in surface anaphora as pre-
sented in Sag (1976) and Williams (1977), it is reasonable to entertain the hypo-
thesis in (15), suggested in Lasnik (1976:appendix) and Reinhart (1983a:ch. 7):9

(15) The distribution of a sloppy identity reading in surface anaphora is
constrained in the same way as that of bound variable anaphora.

Adopting the hypothesis in (15) as a starting point, I will present in this
section a specific formulation of the necessary conditions for bound variable
anaphora, as a basis for the ensuing discussion.

2.1 Bound variable anaphora

I assume that the bound variable anaphora (BVA) as schematized in (16), and
as illustrated in (17), is possible only if there is a formal relation established
between the trace of the QP and the NP:10,11

9 Different structural conditions are argued to be relevant to the availability of sloppy identity
readings in Lasnik (1976:appendix) and in Reinhart (1983a:ch. 7); precede and kommand in the
former, and c-command in the latter.
10 For the purpose of the present study, NPs and DPs are interchangeable.
11 The bound variable reading for (17b), as schematized in (ia), must be contrasted with the
reading in (ib):

(i) a. ONLY x, x = you, x voted for x’s husband
b. ONLY x, x = you, x voted for your husband

(ia) is true only if no one else other than the hearer voted for her own husband. The truth of (ia)
is not affected even if there are individuals other than the hearer who voted for the hearer’s
husband. But it does get affected if someone other than the hearer voted for her own husband.
(ib), on the other hand, is not true if there are individuals other than the hearer who voted for
the hearer’s husband (since (ib) is true only if no one other than the hearer voted for the hearer’s
husband). The truth of (ib) thus does not get affected even if someone other than the hearer
voted for her own husband.

A brief remark is in order as to what is intended by (16). We are concerned with the condition
under which two expressions α, β can stand in a relation of bound variable anaphora (BVA(α,
β)). We can observe BVA(α, β) most clearly when β is a singular-denoting NP and α is not. If α
itself is not singular-denoting, however, there arises a mismatch of some sort. I assume that the
relevant mismatch is dissolved by the operator-variable structure as indicated in (ii), and further
assume that the trace left by the movement of α at LF gets mapped to the variable bound by the
operator in SR (Semantic Representation), both of which are fairly commonly adopted assump-
tions in the literature:
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(16) QP1 . . . NP1 . . .
(17) a. [even John]1 t1 voted for his1 father

“EVEN x, x = John, x voted for x’s father”
b. [only you]1 voted for your1 husband

“ONLY x, x = you, x voted for x’s husband”

I assume, without discussion in this chapter, that the relevant relation is not
coindexation – although coindexation is used for expository purposes here –
but an asymmetrical relation of dependency, which I call Formal Dependency
(FD). The relevant FD in (17a), for example, is FD(t, his). I assume that an
FD can be established at LF only if the following three conditions are satisfied:12

(18) The three necessary conditions for FD(A, B), where A and B are in

argument positions:

a. B is [+β].
b. A c-commands B.
c. A is not in the local domain of B.

In what follows, I briefly illustrate each condition in (18).
The property of being [+β] – i.e. being a β-occurrence, rather than an

α-occurrence, in the terms of Fiengo and May (1994) – is what makes a
nominal expression a dependent term, in that the determination of its value is
dependent upon that of another; but see n. 12. In what follows, a β-occurrence

is interchangeable with a nominal expression that is [+β], and an α-occurrence

with a nominal expression that is not [+β]. Given FD(A, B), the value of B is
to be determined on the basis of that of A, i.e. as being identical to that of A.

Personal pronouns in English can be construed as a bound variable, as
indicated in (17) and (19):

(ii) a. LF: [α1 [ . . . t1 . . . β . . . ] ]
b. SR: α (λx ( . . . x . . . x . . . ))

The relevant identity relation therefore holds between β and the trace of α rather than between
α and β. What is meant by QP in (16) is not a quantifier expression as it is commonly understood
in the field of semantics, but is instead an expression that is not singular-denoting itself but can
be α of BVA(α, β) with β being singular-denoting. It is precisely for this reason that NPs such
as even John count as α in (ii), despite the fact that even is not a quantifier in the normal sense
of the term. The notion BVA(α, β) will be used when it seems useful in the ensuing discussion.
12 See Ueyama (1998:5.3.2), Hoji et al. (1999), and Hoji (forthcoming) for a more comprehensive
discussion of FD and related issues in the terms of the general theory of anaphoric relations
proposed in Ueyama (1998), according to which (i) (18b) is the only condition on the establish-
ment of an FD, and (ii) the property that is represented here as being [+β] is distinct from being
a β-occurrence in the sense of Fiengo and May (1994).
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(19) a. [every boy]1 will praise his1 father
b. [only I]1 voted for my1 father
c. [only John]1 thinks that we will support him1

We take this fact as indicating that personal pronouns in English can be [+β].
Names, on the other hand, cannot be construed as a bound variable:

(20) * [only John]1 voted for John1’s father

In other words, (20) cannot be construed as (21):

(21) ONLY x, x = John, x voted for x’s father

We take this as indicating that Names (in English) cannot be [+β], which is
consistent with the intuition that the values of Names such as John are deter-
mined independently of grammar.

The unavailability of the BVA in (22), in contrast to (23), indicates that
Names in Japanese cannot be [+β] either:

(22) * [Toyota-sae]1-ga Toyota1-no sitauke-o hihansi-(tara)
Toyota-even-nom Toyota-gen subsidiary-acc criticize-if

“(if ) [even Toyota]1 criticizes its1 subsidiaries, . . .”
(23) [Toyota-sae]1-ga soko1-no sitauke-o hihansi-(tara)

Toyota-even-nom it-gen subsidiary-acc criticize
“(if ) [even Toyota]1 criticizes its1 subsidiaries, . . .”

It is not just Names that cannot be [+β]. A-words (i.e. NPs with the a-
demonstrative) in Japanese cannot be [+β], in sharp contrast to so-words (i.e.
NPs with the so-demonstrative), as pointed out, for example, in Hoji (1991,
1995:section 3).13 This is illustrated in (24), in which BVA(Toyota-sae, asoko)
is not possible; cf. (23), in which BVA(Toyota-sae, soko) is possible:

13 The Japanese demonstrative paradigms, which have been extensively discussed by traditional
grammarians, including Sakuma (1936) and Mikami (1955), are provided in (i):

(i) The ko/so/a/do demonstrative paradigms:

a. {ko/so/a/do}+re “{this thing/that thing/that thing over there/which thing}”
b. {ko/so/a(so)/do}+ko “{this place/that place/that place over there/which place}”
c. {ko/so/a/do}+itu “{this guy/that guy/that guy over there/which guy}”
d. {ko/so/a/do}+tira “{this area/that area/that area over there/which area}”
e. {ko/so/a/do}+o “{in this manner/in that manner/in that manner/in which manner (how)}”

(ao => aa)
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(24) * [Toyota-sae]1-ga asoko1-no sitauke-o hihansi-(tara)
Toyota-even-nom it-gen subsidiary-acc criticize-if

“(if ) [even Toyota]1 criticizes its1 subsidiaries, . . .”

It must be noted that (25) allows coreference between Toyota and asoko:

(25) Toyota1-ga asoko1-no sitauke-o hihansi-(tara)
Toyota-nom it-gen subsidiary-acc criticize-if
“(if ) Toyota1 criticizes its1 subsidiaries, . . .”

This indicates that the condition in (18a) is relevant to BVA but not to
coreference.

While the concept of FD is clearly inspired by works by Higginbotham
(1983a, 1985) (see also Evans 1980), the c-command requirement on the
establishment of an FD in (18b) distinguishes FD from Higginbotham’s
Linking, which is not contingent upon c-command. The condition in (18b) is
the familiar c-command condition for BVA, motivated by the contrast in (26),
for example:14

(26) a. [even John]1 praised his1 father
b. * his1 father praised [even John]1

Hoji (1991:287–90) contains a brief illustration of the Japanese demonstrative paradigms, and
some relevant references. Kinsui and Takubo (1992) is an impressive collection of past works on
Japanese demonstratives, and offers extensive references as well as their own critical discussion
on the topic.
14 Partee (1978) states (i):

(i) With few exceptions, it appears that bound variables must be in construction with their

antecedents (the observation is made by Evans (1977); the notion “in construction with”
comes from Klima (1964): a constituent A is in construction with a constituent B if
and only if A is dominated by the first branching node which dominates B. The term
c-command is a more recent alternative name for the same notion.)

(Partee 1978:80)

Reinhart (1983a) gives the condition on bound variable anaphora in terms of c-command as in
(ii), noting in her n. 5 that “[a] similar condition, using in construction with, has been proposed
by Evans (1977, 1980)”:

(ii) Quantified NPs and wh-traces can have anaphoric relations only with pronouns (including
reflexive and reciprocal anaphors, HH) in their c-command syntactic domain.

(Reinhart 1983a:122)

Until section 7, I do not address cases of so-called Spec-binding such as (ii); cf. Higginbotham
(1980:691) and Reinhart (1983a:177–9, 1987):

(iii) Every linguist1’s parents think that [he or she]1 has chosen a wrong field.
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The status of the Japanese example (27b), in contrast to (23) (repeated here as
(27a)), also illustrates the effects of (18b):15

(27) a. [Toyota-sae]1-ga soko1-no sitauke-o hihansi-(tara)
Toyota-even-nom it-gen subsidiary-acc criticize-if

“(if ) [even Toyota]1 criticizes its1 subsidiaries, . . .”
b. * soko1-no sitauke-ga [Toyota-sae]1-o hihansi-(tara)

if it-gen subsidiary-nom Toyota-even-acc criticize-if
“(if ) its1 subsidiaries criticize [even Toyota]1, . . .”

As the status of (28) suggests, the coreference possibility is not subject to the
c-command condition in (18b):

(28) a. soko1-no sitauke-ga Toyota1-o hihansi-(tara) . . .
it-gen subsidiary-nom Toyota-acc criticize-if
“(if ) its1 subsidiaries criticize Toyota1, . . .”

b. asoko1-no sitauke-ga Toyota1-o hihansi-(tara)
it-gen subsidiary-nom Toyota-acc criticize-if
“(if ) its1 subsidiaries criticize Toyota1, . . .”

Note that soko/asoko is not c-commanded by Toyota in (28), yet the coreference
is possible.16

The local domain mentioned in (18c) is the same as that referred to by (Prin-
ciple B of ) Binding Theory; hence we can take the local domain of B to be the
smallest complete functional complex containing B in the sense of Chomsky
(1986a:169).17 The effects of the condition in (18c) are illustrated by the con-
trast in (29):

15 The contrast in (27) as well as that in (26) can be accounted for by making reference to linear
precedence rather than to LF c-command. Chomsky (1976:105) in fact proposes a precedence-
based condition on the availability of BVA, while Reinhart (1976, 1983a), addressing the general
issue of how to define syntactic domains that grammatical operations are sensitive to, proposes
a c-command-based condition; see n. 14. As extensively discussed in Ueyama (1998:ch. 3), there
seem to be two types of BVA, one sensitive to PF precedence and the other to LF c-command,
and we are here concerned only with the BVA that is based solely on LF c-command; cf. section
2.2 below. See also Hoji (forthcoming) for further discussion.
16 According to Ueyama (1998:ch. 4), the coreference in (28a) is not of the same nature as, and
is in fact more obscure than, that of the coreference in (28b). Due to space considerations,
however, the relevant discussion is not provided here.
17 For the purpose of the present discussion, it suffices to assume that the local domain of B is
the minimal NP/DP or IP that dominates B.
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(29) a. [only I]1 t1 voted for my1 father
“ONLY x, x = me, x voted for x’s father”

b. * [only I]1 t1 voted for me1

“ONLY x, x = me, x voted for x”

(29b) should be compared with (30), where coreference rather than BVA is at
stake:

(30) I voted for me

The examples in (31) and (32) also illustrate the effects of (18c):18

(31) a. [no linguist]1 recommended HIS1 student for that lucrative position
b. * [no linguist]1 recommended HIM1 for that lucrative position

(32) John1 recommended HIM1 for that lucrative position
(Hoji 1995:(48) and (49), adapted with regard to the notations)

18 One might object, on the basis of the status of (ib), in contrast to (ia), that the condition in
(18c) is not restricted to BVA:

(i) a. Toyota1 praised its1 subsidiaries
b. *Toyota1 praised it1

Given the so-called referential use of personal pronouns as in (ii), it must be possible for it to
have its value determined independently of grammar:

(ii) Mary praised it.

The acceptability of (iii) under the coreferential reading confirms that the coreference possibility
(between it and Toyota) is not contingent upon the establishment of FD:

(iii) its1 subsidiaries praised Toyota1

If the value of it in (ib) happens to be Toyota, the coreference in (ib) is expected to be possible,
since the establishment of FD should not be required.

It is argued in Hoji (1997b, 1998c), however, that the status of (ib) is due to a condition that
is independent of (18c). According to the proposal suggested there, the examples in (31b), (ib),
and (ivb) are ruled out in three distinct ways, and only the unavailability of BVA in (31b) is
attributed to the condition on the establishment of FD given in (18c):

(iv) a. I consoled my father
b. */*?I consoled me

As pointed out in Hoji (1998c), this account misses the generalization that the local domain
plays a crucial role in all of the three cases. In more recent works, including Hoji (forthcoming),
I propose to eliminate the relevant redundancy, dispensing with (18c) as a condition on the
establishment of an FD. The effects of (18c), however, still remain to be expected under that
proposal, and I will continue to assume (18c) in the following discussion. The readers are
referred to Hoji (1997b, 1998c, forthcoming) for further discussion.
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19 There are some complications in the demonstration of the relevant local disjointness effects in
Japanese; cf. n. 56.

It is pointed out in Hoji (1990, 1995) that the relevant local disjointness
effects can be observed in Japanese examples such as (33), in contrast to (34):19

(33) * [Toyota-sae]1-ga kondo-no kaigoo-de soko1-o
Toyota-even-nom upcoming-gen meeting-at it-acc

suisensi-(tara) . . .
recommend-if
“(if ) [even Toyota]1 recommends it1 at the upcoming meeting, . . .”

(34) a. [Toyota-sae]1-ga kondo-no kaigoo-de soko1-no
Toyota-even-nom upcoming-gen meeting-at it-gen

sitauke-o suisensi-(tara) . . .
subsidiary-acc recommend-if
“(if ) [even Toyota]1 recommends its1 subsidiaries at the upcoming
meeting, . . .”

b. [Toyota-sae]1-ga [soko1-o tekitaisisiteiru kaisya]-o
Toyota-even-nom it-acc be:hostile:to company-acc

suisensi-(tara) . . .
recommend-if
“(if ) [even Toyota]1 recommends [the company that has been hostile
to it1], . . .”

2.2 Types of BVA

Most of the QPs in the examples above are of the form even NP, only NP,
and their Japanese counterparts, rather than QPs such as every N (and its
Japanese counterpart subete-no N ) or which N (and its Japanese counterpart
dono N ). The reason for this choice is that the distribution of BVA with QPs
such as every N or which N (and their Japanese counterparts) does not seem
to be constrained by conditions (18b) or (18c) as clearly as that of BVA with
QPs such as even NP and only NP (and their Japanese counterparts).

It is pointed out in Ueyama (1998:appendix D) that examples like (35) are
acceptable to many speakers with the intended interpretation:

(35) ?Soko-no bengosi-ga subete-no zidoosya-gaisya-o uttaeteiru
it-gen attorney-nom every-gen automobile-company-acc sued

(node, zidoosya-gyookai-wa daikonran-ni otiitteiru).
because automobile-industry-top disorder-dat be:thrown:into
“(Since) its attorney has sued every automobile company (, the auto-
mobile industry has been thrown into a state of disorder).”
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This is in sharp contrast with examples with NP-sae “even NP,” such as (27b),
repeated here along with (27a):

(27) a. [Toyota-sae]1-ga soko1-no sitauke-o hihansi-(tara)
Toyota-even-nom it-gen subsidiary-acc criticize-if
“(if ) [even Toyota]1 criticizes its1 subsidiaries, . . .”

b. *soko1-no sitauke-ga [Toyota-sae]1-o hihansi-(tara)
it-gen subsidiary-nom Toyota-even-acc criticize-if

“(if ) its1 subsidiaries criticize [even Toyota]1, . . .”

It is also reported in Pica and Snyder (1995) that the BVA(everyone, his) is
fairly acceptable in examples like (36):

(36) a. ??His1 mother likes everyone1.
b. ?Mary gave his1 paycheck to everyone1.

(Pica and Snyder 1995:337 (6b–7b)

There seems to be a significant contrast between the examples in (36) on the
one hand and examples with even NP such as (26b) – repeated here along with
(26a) – and (37b), on the other:

(26) a. [even John]1 praised his1 father
b. * his1 father praised [even John]1

(37) a. [even John]1 gave his1 paycheck to Mary
b. ?* Mary gave his1 paycheck {to [even John]1 / [even to John]1}

It thus seems that the effects of the condition in (18b) are most clearly
observed with QPs such as even NP and only NP, rather than with QPs such
as every N.20

With regard to the effects of the condition in (18c), it is observed in Hoji
(1995) that examples like (38) readily allow the BVA reading:

(38) dono daigaku1-ga kondo-no kaigoo-de soko1-o
which university-nom upcoming-gen meeting-at it-acc

suisensi-(tara) . . . ?
recommend-if
“(if ) which university1 recommends it1 at the upcoming meeting, . . . ?”

20 The relevant empirical demonstration is possible also with NPs such as 55% izyoo-no NP “55%
or more NP,” doredake-no kazu-no NP “how many NP,” etc. The relevant data are not, how-
ever, provided here for reasons of space; see Ueyama (1998:appendix D) for further discussion.
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This contrasts with examples like (33), repeated here, in which the relevant
QP is Toyota-sae “even Toyota”:

(33) * [Toyota-sae]1-ga kondo-no kaigoo-de soko1-o suisensi-(tara) . . .
Toyota-even-nom upcoming-gen meeting-at it-acc recommend-if

“(if ) [even Toyota]1 recommends it1 at the upcoming meeting, . . .”

The effects of the condition in (18c) are thus much more clearly observed with
NP-sae “even NP” than with dono N “which N.”

2.3 Sloppy identity readings in surface and deep anaphora

I have illustrated the three necessary conditions for the establishment of FD,
which is assumed to be necessary for BVA. Given the hypothesis in (15), we
expect that the availability of a sloppy identity reading in surface anaphora is
subject to the conditions in (18). (15) and (18) are repeated for convenience:

(15) The distribution of a sloppy identity reading in surface anaphora is
constrained in the same way as that of bound variable anaphora.

(18) The three necessary conditions for an FD (A, B), where A and B are in

argument positions:

a. B is [+β].
b. A c-commands B.
c. A is not in the local domain of B.

Recall that the sloppy identity reading in surface anaphora, as in (8), is
accounted for in Sag (1976) and Williams (1977) by analyzing the VPs in the
first and the second conjuncts as being represented identically at LF, with
the pronoun his being represented as a bound variable, as indicated in (9b).
(8) and (9b) are repeated here:

(8) John1 will [VP praise his1 father], and Bill2 will [VP ], too.
(9) b. John1 will [λx [x praise x’s father]], and Bill2 will [λx [x praise x’s

father]], too.

Given the preceding discussion, it seems reasonable to propose that FD(t, his)
must be established in both conjuncts in (8) at the point of derivation where
(8) is represented as in (39), for example:21,22

21 In (39) John and Bill have been raised by the generalized Quantifier Raising, which I will call
Constituent Raising, following Reinhart’s work in the late 1980s (a draft of Reinhart 1991).
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(39) John1 t1 will [VP praise his father], and Bill2 t2 will [VP praise his father], too.
FD(t1, his) FD(t2, his)

We are now in a position to conduct a series of experiments to verify the
main thesis of this chapter: that the sloppy identity reading in deep anaphora
is not of the same nature as that in surface anaphora. We can, for instance, con-
struct an example which does not satisfy one or more of the conditions in (18).
Using such an example as the first conjunct, we can then have an instance of
surface anaphora as the second conjunct. The prediction is that the sloppy
identity reading is unavailable, since the FD cannot be established in such
cases. Suppose that the prediction turns out to be correct, as we will observe
shortly. We can then proceed to use an instance of deep anaphora as the
second conjunct. If the nature of the sloppy identity reading in deep anaphora
were identical to that in surface anaphora, the sloppy identity reading would
be predicted to be unavailable here as well. As will be demonstrated in sec-
tions 3 and 4, the sloppy identity reading does not necessarily become un-
available in such cases, thereby providing confirmation that the sloppy identity
reading in deep anaphora is distinct in nature from that in surface anaphora.

The experiments in sections 3–7 will confirm that the sloppy identity
reading in surface anaphora and that in deep anaphora are quite distinct in
nature. It will be demonstrated in sections 3 and 4 that the sloppy identity
reading in surface anaphora becomes unavailable if the conditions in (18) are
not satisfied. In section 3 I will also introduce a comparative construction
in Japanese that seems to exhibit the properties of surface anaphora. Sec-
tion 5 presents experiments that are designed to show that certain interpre-
tations are clearly possible in surface anaphora but not in deep anaphora.
Sections 6 and 7 present somewhat more complicated experiments, clarifying
some issues including the relevance of the conditions in (18), in particular that
in (18b).23

(Reinhart 1987:139 calls it NP Raising, attributing the rule to Heim 1982.) I assume, following
Ueyama (1998:ch. 5), that FD(A, B) results in uninterpretability unless B is generated without
an index.
22 Alternatively, one can assume, somewhat more along the lines of Fiengo and May (1994), that
(8) is represented at LF as in (i) and that FD(John, his) and FD(Bill, his) are established in the
first conjunct and in the second conjunct, respectively:

(i) John1 will [VP praise his father], and Bill2 will [VP praise his father] too.
FD(John, his) FD(Bill, his)

The relevant VPs are represented identically in both conjuncts in (i), just as in the case of (9b)
and (39).
23 The arguments to be presented below were originally constructed largely based on Japanese
data, and most of the generalizations in English below came to be uncovered on the basis of the
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3 Experiment 1: The βββββ-Occurrence Test

One of the necessary conditions for the establishment of an FD is repeated
in (40):

(40) FD(A, B) only if B is [+β].

Recall that the establishment of an FD is assumed to be necessary for
BVA.24 Given the hypothesis that the distribution of a sloppy identity reading
in surface anaphora is constrained in the same way as that of BVA, it is
predicted that the sloppy identity reading in surface anaphora is unavailable if
the relevant NP is not a β-occurrence. In this section, I will present some
experiments that confirm this prediction. The sloppy identity reading in deep
anaphora, on the other hand, is not affected by the use of an α-occurrence in
place of a β-occurrence in the way the sloppy identity reading in surface
anaphora is. The results of the experiments in this section thus provide sup-
port for the thesis that the nature of the sloppy identity reading in deep
anaphora is distinct from that in surface anaphora.

3.1 An α-occurrence and surface anaphora in English

VPE in English gives rise to a sloppy identity reading, as illustrated again in
(41):

(41) John1 will [VP vote for his1 father];
I want Bill to [VP ec] too.
(i) <vote for John’s father> (strict)
(ii) <vote for Bill’s father> (sloppy)

The phonetically unrealized VP or the missing VP in (41) is represented as
[VP ec] (ec = empty category). Let us now use an α-occurrence in place of the
β-occurrence his in (41), as in (42):25

Japanese generalizations. Among the exceptions to this are (85) and (86) (i.e. the Dahl
examples), (99) (i.e. Fox’s paradigm), and (119). Due to the space considerations, however,
only a small portion of the relevant Japanese data will be presented in this chapter; cf. Fukaya
and Hoji (1999) for additional paradigms.
24 More precisely, we are referring here to a certain type of BVA; see section 2.2.
25 In conducting this experiment and the one in section 3.2, some care must be taken. Some
speakers find the coreference in the first conjunct in (42) to be only marginally possible or simply
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(42) John will [VP vote for John’s father];
I want Bill to [VP ec] too.
(i) <vote for John’s father> (strict)
(ii) * <vote for Bill’s father> (sloppy)

As indicated, the sloppy identity reading is unavailable in (42). This observa-
tion thus confirms the prediction that the sloppy identity reading in surface
anaphora becomes unavailable if the condition in (40) is not satisfied.

3.2 An α-occurrence and deep anaphora in English

Recall that we have observed that do the same thing, an instance of deep
anaphora, also gives rise to a sloppy identity reading. This is illustrated in
(43):

(43) A: John washed his car on that rainy day.
B: Bill did the same thing.

(i) <washed John’s car on that rainy day> (strict)
(ii) <washed Bill’s car on that rainy day> (sloppy)

If the sloppy identity reading in deep anaphora were of the same nature as
that in surface anaphora, we would expect that the use of an α-occurrence in
place of his in (43) would make the sloppy identity reading unavailable, just
as in the case of the surface anaphora in (42). As illustrated below, the
sloppy identity reading seems to be available in (44) despite the use of an
α-occurrence, i.e. a Name in place of his:

(44) A: John washed John’s car on that rainy day.
B: Bill did the same thing.

(i) <washed John’s car on that rainy day> (strict)
(ii) <washed Bill’s car on that rainy day> (sloppy)

impossible. Such effects, which have often been attributed to so-called Condition C of Binding
Theory, are rather weak for (many) other speakers; see Bach and Partee (1980:25n. 11), Haïk
(1984:204n. 21), and Milner (1990), for example. The experiment in this section concerns how
the availability of a sloppy identity reading gets affected by the use of an α-occurrence, inde-
pendently of how strong the “Condition C effects” may be for a given speaker. For those
speakers who readily accept the coreference in the first conjunct of (42), the contrast between the
(42i) reading and the (42ii) reading seems quite sharp. Those who accept the coreference in (42)
only marginally, on the other hand, find the contrast in (42) to be more difficult to detect; but
they do seem to find the contrast.
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This observation thus provides confirmation that the sloppy identity reading
in deep anaphora is distinct in nature from that in surface anaphora.

3.3 An α-occurrence and deep anaphora in Japanese

In this subsection, we will observe that deep anaphora in Japanese can give
rise to a sloppy identity reading even with an α-occurrence, just as deep
anaphora in English can.

3.3.1 Deep anaphora in Japanese

The use of the forms in (45) is felicitous without a linguistic antecedent:

(45) a. Null Object Construction:26

Bill-mo [NP ec] katta.
“Bill also bought ec.”

b. Stripping without case-markers:

Bill-mo da.
“Bill, too.”

c. Soo su “do in that way”:

Bill-mo soo sita.
“Bill also did so.”

Thus they are (or at least can be) instances of deep anaphora.

3.3.2 The Null Object Construction in Japanese

As pointed out in Hoji (1998d), the use of an α-occurrence does not seem
to affect the availability of a sloppy identity reading in the Null Object
Construction (NOC). This is illustrated in (46) and (47):27,28

26 It is not entirely clear that (45a) contains [NP ec] as part of its LF representation, despite the
almost unanimous agreement in the generative field that it does. The discussion of the relevant
empirical and theoretical issues, however, is beyond the scope of this work and I keep to the
familiar assumption in this chapter.
27 As is well known (e.g. Oshima 1979, Kuno 1986), the effects of so-called Condition C of
Binding Theory are very weak in Japanese, if not simply non-existent. The first conjunct in (46)
and (47) readily allows the coreference. This makes the relevant experiment slightly easier to
conduct in Japanese than in English; see n. 25.
28 As pointed out in Hoji (1998d), the second conjunct in (46) and (47) can be understood also as
corresponding to <washed a car>.
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(46) John-ga John-no kuruma-o aratta; Bill-mo [np ec] aratta.
John-nom John-gen car-acc washed Bill-also washed
“John washed John’s car; Bill also washed [NP ec]”
(i) <washed John’s car> (strict)
(ii) <washed Bill’s car> (sloppy)

(47) John-ga John-no kuruma-o aratta; hoka-no subete no
John-nom John-gen car-acc washed other-gen all-gen

hito-mo [NP ec] aratta.
person-also washed
“John washed John’s car; everyone else also washed [NP ec]”
(i) <washed John’s car> (strict)
(ii) <washed his own car> (sloppy)

3.3.3 Stripping without case-markers (Non-CM Stripping)

Given the observation above that the availability of a sloppy identity reading
is not affected by the use of an α-occurrence in deep anaphora in the way it is
in surface anaphora, the availability of the sloppy identity reading in Stripping
without case-markers (Non-CM Stripping) in (48) is not unexpected; see n. 30:

(48) a. John-ga John-no kuruma-o aratta; Bill-mo da.
John-nom John-gen car-acc washed Bill-also BE
“John washed John’s car; Bill too.”
(i) <washed John’s car> (strict)
(ii) <washed Bill’s car> (sloppy)

b. John-ga John-no kuruma-o aratta; hoka-no subete no
John-nom John-gen car-acc washed other-gen all-gen

hito-mo da.
person-also BE
“John washed John’s car; everyone else too.”
(i) <washed John’s car> (strict)
(ii) <washed his own car> (sloppy)

3.3.4 Soo su “do in that way”

As in the case of the NOC and Non-CM Stripping, soo su can give rise to a
sloppy identity reading, with an α-occurrence:

(49) a. John-ga John-no kuruma-o aratta; Bill-mo soo sita.
John-nom John-gen car-acc washed Bill-also that:way did
“John washed John’s car; Bill did (it) in the same way too.”
(i) <washed John’s car> (strict)

(ii) <washed Bill’s car> (sloppy)
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b. John-ga John-no kuruma-o aratta;
John-nom John-gen car-acc washed
hoka-no subete-no hito-mo soo sita.
other-gen all-gen person-also that:way did
“John washed John’s car; everyone else did (it) in the same way too.”
(i) <washed John’s car> (strict)
(ii) <washed his own car> (sloppy)

3.3.5 Summary

In this subsection, we have observed that deep anaphora in Japanese can give
rise to a sloppy identity reading even with an α-occurrence, just as in the case
of deep anaphora in English.29

3.4 Comparatives in Japanese

3.4.1 CM-comparatives

We will now consider the Japanese comparative construction in (50) as an in-
stance of surface anaphora, and conduct the relevant experiment concerning
the β-occurrence requirement for FD, and hence for the sloppy identity reading
in surface anaphora.30 As discussed in Hoji (1998d), the comparative construc-
tion in (50) gives rise to a sloppy/strict ambiguity:

29 Although only Names are used as the α-occurrence in the relevant examples in this subsection,
a strict/sloppy ambiguity also arises in deep anaphora in Japanese with an a-word as the
α-occurrence; the relevant examples are not, however, supplied here for reasons of space.
30 The Stripping with a case-marker (= CM-Stripping) as in (iB) and (ii) is discussed in some
depth in Hoji (1990:ch. 5); cf. the Non-CM-Stripping examples in (48) above:

(i) A: John-ni-wa huransugo-ga totemo zyoozuni hanas-eru.
John-dat-top French-nom very well speak-can
“John can speak French very well.”

B: Watasi-no musuko-ni mo da.
I-gen son-dat also be-nonpast
“My son, too.”
“My son can speak French very well, too.”

(ii) [Observing John speak French fluently, someone says]
#Watasi-no musuko-ni mo da.
I-gen son-dat also be-nonpast
“My son, too.”

The linguistic antecedent requirement on the use of the CM-Stripping, as indicated here, suggests
that the CM-Stripping is an instance of surface anaphora. Given this, we predict that it does not
give rise to a sloppy/strict ambiguity, if the relevant NP is an α-occurrence. Due to space con-
siderations, the relevant data are not provided here; cf. Fukaya and Hoji (1999) for discussion.
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(50) [kono kaisya2-ni yorimo sakini] seihu-wa ano
this company-dat than earlier government-top that
kaisya1-ni soko1-no Arizona koozyoo-o hihans-aseta
company-dat it-gen Arizona factory-acc criticize-made
“The government made that company criticize its (= soko’s) Arizona
factory earlier than this company-dat.”
(i) <the government made this company2 criticize that company1’s

Arizona factory> (strict)
(ii) <the government made this company2 criticize this company2’s

Arizona factory> (sloppy)

If we replace the β-occurrence in (50) soko with an α-occurrence asoko, the
sloppy identity reading seems to become unavailable, as indicated in (51):

(51) [kono kaisya2-ni yorimo sakini] seihu-wa ano
this company-dat than earlier government-top that
kaisya1-ni asoko1-no Arizona koozyoo-o hihans-aseta
company-dat it-gen Arizona factory-acc criticize-made
“The government made that company criticize its (= asoko’s) Arizona
factory earlier than this company-dat.”
(i) <the government made this company2 criticize that company1’s

Arizona factory> (strict)
(ii) *?<the government made this company2 criticize this company2’s

Arizona factory> (sloppy)

Let us refer to this type of comparative construction as a CM-comparative.31

As pointed out in Hoji (1997a), we observe the strict/sloppy ambiguity in
the CM-comparative (52), even with kare as the relevant NP:

(52) [John-ni yorimo sakini] sensei-wa Bill-ni [CP Mary-ga kare-o
John-dat than earlier teacher-top Bill-dat Mary-nom he-acc

butta to] iw-aseta
hit comp say-made
“The teacher made Bill say that Mary had hit him earlier than John-dat.”
(i) <the teacher made John say that Mary had hit Bill> (strict)
(ii) <the teacher made John say that Mary had hit John> (sloppy)

31 This type of comparative in Japanese is called Comparative Ellipsis, in Hoji (1997a, 1997b,
1998d); see Hoji (1998d:n. 9).
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As in the case of (51), the use of α-occurrence in place of kare makes the
sloppy identity reading highly marginal to impossible:32

(53) [John-ni yorimo sakini] sensei-wa Bill-ni [CP Mary-ga Bill-o
John-dat than earlier teacher-top Bill-dat Mary-nom Bill-acc

butta to] iw-aseta
hit comp say-made
“The teacher made Bill say that Mary had hit Bill earlier than John-dat.”
(i) <the teacher made John say that Mary had hit Bill> (strict)
(ii) */*?<the teacher made John say that Mary had hit John> (sloppy)

3.4.2 Non-CM-comparatives

There are two other comparative constructions in Japanese. Consider (54):

(54) [kono kaisya2 yorimo sakini] seihu-wa ano kaisya1-ni
this company than earlier government-top that company-dat

soko1-no Arizona koozyoo-o hihans-aseta
it-gen Arizona factory-acc criticize-made
“The government made that company criticize its (= soko’s) Arizona
factory earlier than this company.”

32 Given the assumption that the CM-comparative is unambiguously an instance of surface
anaphora, the availability of the sloppy identity reading in (52) indicates that kare can be [+β],
i.e. a β-occurrence. As pointed out in Hoji (1997a, 1997b), this is an interesting discovery in the
context of the widely held view that kare cannot be construed as a bound variable. While there
are a number of systematic counterexamples to the generalization that kare cannot be construed
as a bound variable, it remains the case that the BVA in examples like (i) is highly marginal if
not simply impossible, in sharp contrast with those like (ii); cf. Hoji et al. (1999) and Hoji
(forthcoming) for relevant discussion:

(i) a. ?*[John-sae]1-ga kare1-no bengosi-o hihansita
John-even-nom he-gen attorney-acc criticized
“[Even John]1 criticized his1 attorney.”

b. ?*[John to Bill]1-ga [Mary-ga kare1-o hihansita to] happyoosita
John and Bill-nom Mary-nom he-acc criticized comp announced
“[John and Bill]1 announced that Mary criticized him1.”

(ii) a. [Toyota-sae]1-ga soko1-no bengosi-o hihansita
Toyota-even-nom it-gen attorney-acc criticized
“[Even Toyota]1 criticized its1 attorney.”

b. [Toyota to Nissan]1-ga [GM-ga soko1-o hihansita to] happyoosita
Toyota and Nissan-nom GM-nom it-acc criticized comp announced
“[Toyota and Nissan]1 announced that GM criticized it1.”
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(i) <the government made this company2 criticize that company1’s
Arizona factory> (strict)

(ii) <the government made this company2 criticize this company2’s
Arizona factory> (sloppy)

(54) differs minimally from the CM-comparative (50) in regard to the absence
in the former, and the presence in the latter, of the case-marker on kono

kaisya “this company.” Let us refer to the comparative of the sort in (54) as
Non-CM-comparatives. Non-CM-comparatives, like CM-comparatives, give
rise to a strict/sloppy ambiguity, as indicated in (54).

Unlike CM-comparatives, Non-CM-comparatives yield a strict/sloppy
ambiguity even with an α-occurrence. This is illustrated in (55a) and (55b), to
be compared with (51) and (53), respectively:

(55) a. [kono kaisya2 yorimo sakini] seihu-wa ano
this company than earlier government-top that
kaisya1-ni asoko1-no Arizona koozyoo-o hihans-aseta
company-dat it-gen Arizona factory-acc criticize-made
“The government made that company criticize its (= asoko’s)
Arizona factory earlier than this company.”
(i) <the government made this company2 criticize that company1’s

Arizona factory> (strict)
(ii) <the government made this company2 criticize this company2’s

Arizona factory> (sloppy)
b. [John yorimo sakini] sensei-wa Bill-ni [CP Mary-ga Bill-o

John than earlier teacher-top Bill-dat Mary-nom Bill-acc

butta to] iw-aseta
hit comp say-made
“The teacher made Bill say that Mary had hit Bill earlier than John.”
(i) <the teacher made John say that Mary had hit Bill> (strict)
(ii) <the teacher made John say that Mary had hit John> (sloppy)

The sloppy identity reading in the Non-CM-comparatives in (55a) and (55b)
seems to have the status analogous to that in the Non-CM-Stripping in (56B)
and (57B):

(56) A: Seihu-wa ano kaisya1-ni asoko1-no Arizona
government-top that company-dat it-gen Arizona
koozyoo-o hihans-aseta
factory-acc criticize-made
“The government made that company criticize its (= asoko’s)
Arizona factory.”
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B: kono kaisya2 mo da
this company also be-nonpast
“This company, too.”
(i) <the government also made this company2 criticize that

company1’s Arizona factory> (strict)
(ii) <the government made this company2 criticize this company2’s

Arizona factory> (sloppy)

(57) A: sensei-wa Bill-ni [CP Mary-ga Bill-o butta to] iw-aseta
teacher-top Bill-dat Mary-nom Bill-acc hit comp say-made
“The teacher made Bill say that Mary had hit Bill.”

B: John mo da
John also be-nonpast
“John, too.”
(i) <the teacher made John say that Mary had hit Bill> (strict)
(ii) <the teacher made John say that Mary had hit John> (sloppy)

3.4.3 The Non-elliptical comparative

The third type of comparative construction in Japanese, referred to here
as Non-elliptical comparative, is illustrated in (58), to be compared with the
CM-comparative in (59):33

(58) Non-elliptical comparative:

[John-ni ec hihans-aseru yorimo sakini] sensei-wa Bill-ni
John-dat criticize-make than earlier teacher-top Bill-dat

Mary-o hihans-aseta
Mary-acc criticize-made
“The teacher made Bill criticize Mary earlier than he made John
criticize ec.”

(59) CM-comparative:

[John-ni yorimo sakini] sensei-wa Bill-ni Mary-o hihans-aseta
John-dat than earlier teacher-top Bill-dat Mary-acc criticize-made
“The teacher made Bill criticize Mary earlier than John-dat.”

Note that (58) contains the predicate hihans-aseru “criticize-make” inside
the yori(mo) “than” clause/phrase (or, as it is represented above, inside the

33 This type of comparative in Japanese is called Comparative Deletion in Hoji 1997a, 1997b, and
1998a; see Hoji 1998a:n. 9.
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yorimo sakini “earlier than” clause) while (59) does not. The relevant differ-
ence is schematized in (60):

(60) a. Non-elliptical comparative:

[NP-ni ec V-INFL yori]
NP-dat ec V-INFL than

b. CM-comparative:

[NP-ni yori]
NP-dat than

It thus seems reasonable to understand that the yori(mo) “than” clause/phrase
in the Non-elliptical comparative contains an instance of NOC.

Given our earlier conclusion that NOC in Japanese is an instance of deep
anaphora, we now predict that the availability of the sloppy identity reading
in Non-elliptical comparatives is not affected by the use of an α-occurrence in
the way it is in CM-comparatives. This in fact seems to be a correct predic-
tion, as pointed out in Hoji (1998d). Consider the Non-elliptical comparatives
in (61):

(61) a. [kono kaisya2-ni ec hihans-aseru yorimo sakini] seihu-wa
this company-dat criticize-make than earlier government-top

ano kaisya1-ni soko-no Arizona koozyoo-o hihans-aseta
that company-dat it-gen Arizona factory-acc criticize-made
“The government made that company criticize its (= soko’s) Arizona
factory earlier than (it) made this company-dat criticize ec.”
(i) <the government made this company2 criticize that company1’s

Arizona factory> (strict)
(ii) <the government made this company2 criticize this company2’s

Arizona factory> (sloppy)
b. [kono kaisya2-ni ec hihans-aseru yorimo sakini]

this company-dat criticize-make than earlier
seihu-wa ano kaisya1-ni asoko-no Arizona koozyoo-o
government-top that company-dat it-gen Arizona factory-acc

hihans-aseta
criticize-made
“The government made that company criticize its (= asoko’s) Arizona
factory earlier than (it) made this company-dat criticize ec.”
(i) <the government made this company2 criticize that company2’s

Arizona factory> (strict)
(ii) <the government made this company2 criticize this company2’s

Arizona factory> (sloppy)
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(61a) and (61b) are the Non-elliptical comparative counterparts of the
CM-comparatives in (50) and (51), respectively. In (61b) an α-occurrence
asoko is used. While the use of asoko in the CM-comparative in (51) results
in the unavailability of the sloppy identity reading, the use of asoko in the
Non-elliptical comparative in (61b) does not, just as predicted.

The example in (62) is the Non-elliptical comparative counterpart of
(53):

(62) [John-ni ec iw-ase-ru yorimo sakini] sensei-wa Bill-ni [CP

John-dat say-make-infl than earlier teacher-top Bill-dat

Mary-ga Bill-o butta to] iw-ase-ta
Mary-nom Bill-acc hit comp say-make-infl

“The teacher made Bill say that Mary had hit Bill earlier than (the
teacher) made John-dat say ec.”
(i) <the teacher made John say that Mary had hit Bill> (strict)
(ii) <the teacher made John say that Mary had hit John> (sloppy)

As indicated, the sloppy identity reading is possible in (62), despite the
use of an α-occurrence (Bill ), in contrast to the CM-comparative example
in (53).

3.5 Summary

The sloppy identity reading in VPE and CM-comparatives requires the use of
a β-occurrence, while the sloppy identity reading in NOC, do the same thing,
Non-CM-Stripping, soo su, Non-CM comparatives, and Non-elliptical
comparatives does not. Provided that the CM-comparative is an instance of
surface anaphora, these observations provide confirmation that the sloppy
identity reading in surface anaphora requires the use of a β-occurrence, while
that in deep anaphora does not, thereby lending support for the thesis that the
sloppy identity reading in deep anaphora is distinct in nature from that in
surface anaphora.

4 Experiment 2: The Local Disjointness Test

In section 3, we have considered the [+β] requirement for the establishment of
an FD, and examined the effects of the use of α-occurrence on the availability
of the sloppy identity in surface anaphora and deep anaphora. In this section,
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we will consider how the locality alluded to in (63) affects the availability of
the sloppy identity reading:

(63) ((18c) slightly restated):

FD(A, B) only if A is not in the local domain of B.

We have observed that the effects of (63) are clearly observed in (29b), in
contrast to (29a), both repeated here:

(29) a. [only I]1 t1 voted for my1 father
“ONLY x, x = me, x voted for x’s father”

b. *[only I]1 t1 voted for me1

“ONLY x, x = me, x voted for x”

While FD(t, me) cannot be established in (29b), FD(t, my) can in (29a).
Given the hypothesis that the establishment of FD is required for the sloppy

identity reading in surface anaphora but not in deep anaphora, we predict that
surface anaphora does, but deep anaphora does not, exhibit local disjointness
effects due to (63). The experiments to be presented below confirm these
predictions.

4.1 Sloppy identity in English and local disjointness

4.1.1 Surface anaphora in English and local disjointness

Consider (64):

(64) I voted for my husband, and I wanted you to [VP ec ] (too).
(i) <vote for my husband> (strict)
(ii) <vote for your husband> (sloppy)

In the first conjunct of (64), I is not in the local domain of my; hence the
relevant FD – FD(I, my) or FD(t, my), with t being the trace of I – can be
established. The availability of the sloppy identity reading in (64) is thus as
expected. In the examples in (65) and (66) below, on the other hand, I (in the
first conjunct) is in the local domain of me, hence the relevant FD – FD(I, me)
or FD(t, me), with t being the trace of I – cannot be established:

(65) I voted for me, and I wanted you to [VP ec ] (too).
(i) <vote for me> (strict)
(ii) *<vote for you> (sloppy)
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(66) I voted for me, and I wanted Mary to [VP ec ] (too).
(i) <vote for me> (strict)
(ii) *<vote for Mary> (sloppy)

As predicted, the sloppy identity reading is not available in (65) or (66),
confirming that the availability of the sloppy identity reading in surface
anaphora is sensitive to the local disjointness condition in (63).34

4.1.2 Deep anaphora in English and local disjointness

Recall that we have concluded above that the sloppy identity reading in deep
anaphora is not based on FD. Its availability is thus predicted not to be
constrained by the condition in (63) in the way the availability of the sloppy
identity reading in surface anaphora is. We have observed earlier that the
sloppy identity reading is available in examples like (67):

(67) I voted for my husband, and I wanted you to do the same thing.
(i) <vote for my husband> (strict)
(ii) <vote for your husband> (sloppy)

In (67) I is not in the local domain of my, hence, FD(I, my), or FD(t, my),
with t being the trace of I, can be established.35

Now consider the examples in (68) and (69):

(68) I voted for me, and I wanted you to do the same thing.
(i) <vote for me> (strict)
(ii) <vote for you> (sloppy)

(69) I voted for me, and I wanted Mary to do the same thing.
(i) <vote for me> (strict)
(ii) <vote for Mary> (sloppy)

34 Recall that (ia) and (ib) are both acceptable:

(i) a. I voted for my husband.
b. I voted for me.

Given (63), it follows that FD(I, me) cannot be established in (ib), while FD(I, my) can in (ia).
(If I gets raised by Constituent Raising, the relevant difference will be between FD(t, my) in (ia)
and *FD(t, me) in (ib), with t being the trace of I.) Note that the relevant anaphoric relation can
be that of coreference in (i), unlike in (29). Since coreference does not require the establishment
of an FD, the effects of the condition in (63) cannot be detected in (ib), despite I being in the
local domain of me.
35 Note that the other two necessary conditions for FD – the [+β] and the c-command require-
ments – are satisfied here.
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Here I (in the first conjunct) is in the local domain of me; hence FD(I, me), or
FD(t, my), with t being the trace of I, cannot be established. The sloppy
identity reading, however, is still available in (68) and (69). This is in sharp
contrast with the instances of surface anaphora in (65) and (66).

4.1.3 Summary

We have observed that the availability of the sloppy reading in surface
anaphora is sensitive to the condition in (63), but that in deep anaphora is
not. This result is as expected, given the hypothesis that the sloppy reading in
the former is based on FD, while the sloppy reading in the latter is not.

4.2 Sloppy identity in Japanese and local disjointness

In this subsection, we will observe that surface anaphora and deep anaphora
in Japanese display the same type of difference as was observed in English
in the preceding subsection in regard to their sensitivity to the condition
in (63).

4.2.1 Surface anaphora in Japanese and local disjointness

Consider the example in (70), which is based on Hoji (1997b):

(70) [Ataka sangyoo-ni yorimo sakini] seihu-ga Bandoo
Ataka Company-dat than earlier government-nom Bando
koogyoo1-ni [soko1-no bengosi]-o suisens-aseta (koto)
Company-dat it-gen attorney-acc recommend-made
“the government made Bando Company1 recommend its1 attorney
earlier than Ataka Company-dat”
(i) <the government made Ataka Company recommend Bando

Company’s attorney> (strict)
(ii) <the government made Ataka Company recommend Bando

Company’s attorney> (sloppy)

In (70) Bandoo koogyoo “Bando Company” is not in the local domain of
soko, and FD(Bandoo koogyoo, soko) can be established.36 The availability of
the sloppy identity reading in (70) is therefore as expected.

36 For ease of exposition, we will, from here on, suppress the possibility that the relevant FD is
FD(t, soko) (with t being the trace of Bandoo koogyoo).
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Consider now the examples in (71):

(71) a. [Ataka sangyoo-ni yorimo sakini] seihu-ga Bandoo
Ataka Company-dat than earlier government-nom Bando
koogyoo1-ni soko1-o suisens-ase-(tara)
Company-dat it-acc recommend-make-if
“(if ) the government makes Bando Company1 recommend it1 earlier
than Ataka Company-dat”
(i) <the government makes Ataka Company recommend Bando

Company> (strict)
(ii) */*?/??<the government makes Ataka Company recommend

Ataka Company> (sloppy)
b. [A-sya-ni yorimo sakini] seihu-ga B-sya1-ni

A-company-dat than earlier government-nom B-company-dat

soko1-o suisensi-(tara)
it-acc recommend-if
“(if ) the government recommends Company B1-dat it1-acc earlier
than Company A-dat”
(i) <(the government) recommends to Company A Company

B> (strict)
(ii) */*?/??<(the government) recommends to Company A Company

A> (sloppy)

In contrast to (70), the sloppy identity reading is highly marginal to impossible
in (71).

The contrast in (72), and in particular the status of (72b), suggests that the
ni-marked NP in the causative construction in question is in the local domain
of the o-marked NP:37

(72) a. seihu-ga {[Toyota-sae]1-ni/[Toyota-ni-sae]1} soko1-no
government-nom Toyota even-dat Toyota-dat-even it-gen

sitauke-o hihans-ase-(tara)
subsidiary-acc criticize-make(-if )
“(if ) the government made [even Toyota]1 criticize its1 subsidiary, . . .”

b. *?seihu-ga {[Toyota-sae]1-ni/[Toyota-ni-sae]1} soko1-o
government-nom Toyota even-dat Toyota-dat-even it-acc

hihans-ase-(tara)
criticize-make(-if )
“(if ) the government made [even Toyota]1 criticize it1, . . .”

37 What is in the local domain of the o-marked NP in (72) may be an empty NP that is controlled
by the ni-marked NP. The choice does not affect the following argument.
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It is therefore reasonable to assume that in (71a) Bandoo koogyoo “Bando
Company” (or the empty NP that it controls – see n. 37) is in the local domain
of soko. We can then attribute the status of the sloppy identity reading in (71)
to the failure of the establishment of the relevant FD due to (63). The status
of the sloppy identity reading in (71b) can be similarly accounted for.

The examples in (73) and (74) exhibit a contrast of the same nature:

(73) a. [John-ni yorimo sakini] Mary-ga Bill1-ni [kare1-no hon]-o
John-dat than earlier Mary-nom Bill-dat he-gen book-acc

erab-aseta (koto)
choose-made
“Mary made Bill1-dat choose his1 book earlier than John-dat”
(i) <Mary made John choose Bill’s book> (strict)
(ii) <Mary made John choose John’s book> (sloppy)

b. [John-ni yorimo sakini] Mary-ga Bill1-ni [kare1-no TA]-o
John-dat than earlier Mary-nom Bill-dat he-gen TA-acc

suisensita (koto)
recommended
“Mary made Bill1-dat choose his1 book earlier than John-dat”
(i) <Mary recommended to John Bill’s TA> (strict)
(ii) <Mary recommended to John John’s TA> (sloppy)

(74) a. [John-ni yorimo sakini] Mary-ga Bill1-ni kare1-o
John-dat than earlier Mary-nom Bill-dat he-acc

erab-ase-(tara)
choose-make-if
“(if ) Mary makes Bill1-dat choose (elect) him1(-acc) earlier than
John-dat”
(i) <Mary makes John choose Bill> (strict)
(ii) */*?<Mary makes John choose John> (sloppy)

b. [John-ni yorimo sakini] Mary-ga Bill1-ni kare1-o
John-dat than earlier Mary-nom Bill-dat he-acc

suisensita (koto)
recommended
“Mary recommended to Bill1-dat him1 earlier than John-dat”
(i) <Mary recommended to John Bill> (strict)
(ii) */*?<Mary recommended to John John> (sloppy)

Recall that the examples in (75) all allow the coreferential interpretation,
despite the ni-marked NP being in the local domain of the o-marked NP soko:38

38 In light of the discussion in Ueyama (1998:ch. 4), it is not entirely clear whether the grammat-
ical basis for the coreference is the same in (75a, 75b) and in (75c, 75d), as mentioned in n. 16.
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(75) a. seihu-ga Bandoo koogyoo1-ni soko1-o
government-nom Bando Company-dat it-acc

suisens-aseta (koto)
recommend-made
“the government made Bando Company1 recommend it1”

b. seihu-ga Bandoo koogyoo1-ni soko1-o suisensita
government-nom Bando Company-dat it-acc recommended
(koto)
“the government recommended it1 to Bando Company1”

c. Mary-ga Bill1-ni kare1-o erab-aseta (koto)
Mary-nom Bill-dat he-acc choose-made
“Mary made Bill1 elect him1”

d. Mary-ga Bill1-ni kare1-o suisensita (koto)
Mary-nom Bill-dat he-acc recommended
“Mary recommended him1 to Bill1”

Given that coreference does not require the establishment of an FD, the
possibility of coreference in (75) is not unexpected. In the “sloppy identity
context” as in (71) and (74), however, the establishment of the relevant FD is
necessary by hypothesis. Thus the contrast between (75) on the one hand and
(71) and (74) on the other constitutes further evidence not only for the thesis
that the sloppy identity reading in surface anaphora is contingent upon the
establishment of FD – which in turn is subject to the local disjointness con-
dition in (63) – but also for the view that the relevant local disjointness con-
dition is on dependency – here called Formal Dependency (FD) – rather than
on coindexation, the point made in Hoji (1997b, 1998c).

4.2.2 Deep anaphora in Japanese and local disjointness

The thesis that the sloppy identity reading in deep anaphora is not based on
FD has been supported by the results of the experiments in section 3. It would
not be surprising therefore to observe a strict/sloppy ambiguity in deep
anaphora even in the local context. In this subsection, we will examine the
four instances of deep anaphora in Japanese discussed earlier, with regard to
the strict/sloppy ambiguity in the local context, and observe that deep anaphora,
unlike surface anaphora, can in fact give rise to a strict/sloppy ambiguity even
in the local context. The observation in this subsection thus provides confirm-
ing evidence for the main thesis of this chapter: that the sloppy identity read-
ing in deep anaphora is distinct in nature from that in surface anaphora.

The examples in (76) are the Non-elliptical comparative counterparts of the
CM-comparatives in (71). (71) and (76) differ minimally, as schematized in
(60), repeated below, with slight adaptation:
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(76) a. [Ataka sangyoo-ni ec suisens-aseru yorimo sakini]
Ataka Company-dat recommend-make than earlier
seihu-ga Bandoo koogyoo1-ni soko1-o
government-nom Bando Company-dat it-acc

suisens-aseta (koto)
recommend-made
“the government made Bando Company1 recommend it1 earlier
than (the government) made Ataka Company-dat recommend ec”
(i) <recommend Bando Company> (strict)
(ii) <recommend Ataka Company> (sloppy)

b. [A-sya-ni ec suisensuru yorimo sakini] seihu-ga
A-company-dat recommend than earlier government-nom

B-sya1-ni soko1-o suisensita (koto)
B-company-dat it-acc recommended
“the government recommended to Company B1-dat it1-acc earlier
than (the government) recommended to Company A-dat ec”
(i) <(the government) recommended to Company A Company

B> (strict)
(ii) <(the government) recommended to Company A Company

A> (sloppy)
(60) a. Non-elliptical comparatives (e.g. (76)):

[NP-ni ec V-INFL yori]
NP-dat ec V-INFL than

b. CM-comparatives (e.g. (71)):
[NP-ni yori]
NP-dat than

Despite the fact that the difference is minimal, (76) and (71) contrast with
each other sharply; the sloppy identity reading is possible in (76) but not
(71).39

39 The sloppy identity reading in (76a) and (76b) is attributed in Hoji (1998d) – where the
relevant reading is called a sloppy-like reading – to the referential ec having the value of Ataka

sangyoo “Ataka Company” and A-sya “Company A,” respectively. Although it is assumed in
Hoji (1998d), as it is here, that the empty argument is projected in the embedded object position
in (77), it is not entirely clear that the projection of such an empty argument is obligatory; cf.
n. 26. If the relevant projection is not obligatory, the source of the sloppy identity reading in
examples like (76) might turn out to be different from what is suggested in Hoji (1998d). The
issue in question seems to relate directly to one of the fundamental properties of Japanese
grammar, and its consequences, possibly quite far-reaching, should be addressed in a separate
work.
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Similarly, the sloppy identity reading is readily available in the Non-
elliptical comparatives in (77), in contrast to the CM-comparatives in (74):40

(77) a. [John-ni ec erab-aseru yorimo sakini] Mary-ga Bill1-ni
John-dat choose-make than earlier Mary-nom Bill-dat

kare1-o erab-aseta (koto)
he-acc choose-made
“Mary made Bill1-dat choose (elect) him1(-acc) earlier than (she)
made John-dat choose (elect) ec”
(i) <Mary made John choose Bill> (strict)
(ii) <Mary made John choose John> (sloppy)

b. [John-ni ec suisensuru yorimo sakini] Mary-ga
John-dat recommend than earlier Mary-nom

Bill1-ni kare1-o suisensita (koto)
Bill-dat he-acc recommended
“Mary recommended to Bill1 him1 earlier than (she) recommended
to John ec”
(i) <Mary recommended to John Bill> (strict)
(ii) <Mary recommended to John John> (sloppy)

As pointed out in Hoji (1998d), the Null Object Construction (NOC) in
Japanese can also give rise to a strict/sloppy ambiguity even in the local
context. This is illustrated in (78) and (79):

(78) A: Seihu-wa [B-sya1-ni soko1-o suisens]-aseta
government-top B-company-dat it-acc recommend-made
“The government made [company B1 recommend it1].”

B: (Seihu-wa) [A-sya-ni mo [NP ec ] suisen]-aseta
government-top A-company-dat also recommend-made
“(The government) also made company A recommend ec.”
(i) <recommend Company B> (strict)
(ii) <recommend Company A> (sloppy)

(79) A: Seihu-wa B-sya1-ni soko1-o suisensi-ta
government-top B-company-dat it-acc recommended
“The government recommended to Company B1 it1.”

40 The Non-CM-comparatives also give rise to a sloppy identity reading in the local context.
That is to say, if we eliminate the dative ni-marking in John-ni in (74), thereby changing the CM-
comparatives into Non-CM-comparatives, the sloppy identity reading becomes available, very
much in the way their Non-CM-Stripping counterparts give rise to the sloppy identity reading.
The relevant examples are not provided here for reasons of space.
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B: (Seihu-wa) A-sya-ni mo [NP ec ] suisensita
government-top A-company-dat also recommended
“(The government) also recommended to Company A ec.”
(i) <recommended to Company A Company B> (strict)
(ii) <recommended to Company A Company A> (sloppy)

The strict/sloppy ambiguity can be observed in the local context also with
soo su:

(80) A: Seihu-wa [B-sya1-ni soko1-o suisens]-aseta
government-top B-company-dat it-acc recommend-made
“The government made [Company B1 recommend it1].”

B: (Seihu-wa) [A-sya-ni mo soo s]-aseta
government-top A-company-dat also that:way do-made
“(The government) also made Company A do in that way.”
(i) <recommend Company B> (strict)
(ii) <recommend Company A> (sloppy)

Similarly, Non-CM-Stripping allows a strict/sloppy ambiguity in the local
context, as illustrated in (81):

(81) A: John1-wa kare1-o eranda
John-top him-acc chose
“John1 chose/elected him1].”

B: Bill-mo da.
“Bill, too.”
(i) <Bill chose/elected John> (strict)
(ii) <Bill chose/elected Bill> (sloppy)

We have thus observed that in Japanese, as in the case of English, the
sloppy identity reading in surface anaphora is subject to the local disjointness
condition in (63), but that in deep anaphora is not.

4.3 Summary

In this section, we have conducted experiments in order to answer the ques-
tion whether the sloppy identity in surface anaphora and that in deep anaphora
show local disjointness effects. The results of the experiments indicate that the
former does but the latter does not. These results thus provide further confir-
mation for the main thesis of this chapter: that the sloppy identity reading in
deep anaphora is distinct in nature from that in surface anaphora. Given that
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the relevant local disjointness effects are understood as being due to a condi-
tion on the establishment of an FD, these results also provide further support
for the claim that the sloppy identity reading in surface anaphora is based on
the establishment of an FD, but that in deep anaphora is not.

5 Experiment 3: The Mix Reading Test

5.1 Mix readings

Consider the discourses in (82) and (83):

(82) A: [X John will [VP wash his car]]
B: [Y Bill will [VP ec ] too]

(83) A: [X John will [VP wash his car]]
B: [Y Bill will [VP do the same thing]]

We have sometimes referred to (82A)/(83A) as “the first conjunct,” and (82B)/
(83B) as “the second conjunct,” respectively. Although these terms are useful
in discussing Stripping, NOC, and soo su, as well as VPE and do the same

thing, they are not quite appropriate in discussing comparatives, such as (84):

(84) [[YJohn(-ni) ] yorimo sakini] [X Mary-ga Bill-ni hana-o okutta]
John-dat than early Mary-nom Bill-dat flower-acc sent

(koto)
fact

“Mary sent flowers to Bill earlier than to John”

Note, for example, that the linear order of X and Y in comparatives as in (84)
is the reverse of that in (82)/(83). For the purpose of exposition, I will now
refer to X and Y in (82), (83), and (84) as the source site and the anaphora site,
respectively.

The anaphora site contains the relevant anaphoric expression, including a
phonetically empty category, and the source site contains an expression that is
related to it (in some way). I have assumed, following Sag (1976) and Williams
(1977), that the sloppy identity reading in surface anaphora is possible only if
the relevant anaphoric expression is fully represented at LF as being identical
to the relevant expression in the source site. We have observed in sections 3
and 4 that the sloppy identity reading is not possible in surface anaphora if
the relevant FD cannot be established in the source site, due to the [+β]
condition (18a) or the local disjointness condition (18c). The availability of
the sloppy identity reading when these conditions are not satisfied in the
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anaphora site has been regarded as an indication that the sloppy identity
reading in question is not based on FD and the relevant “anaphoric expres-
sion” is an instance of deep anaphora, rather than surface anaphora.

In this section, I will present experiments that are designed to show that
certain interpretations are possible only in surface anaphora but not in deep
anaphora. It will be argued that this difference follows directly from our
assumptions concerning how surface anaphora and deep anaphora are repre-
sented at LF.

Fiengo and May (1994) (henceforth F&M) provide a detailed account of the
following observations made in Dahl (1974) and discussed in Sag (1976) and
Dalrymple, Shieber, and Pereira (1991): (85) allows the readings in (87a, 87b,
87c) but not the one in (87d), while (86) allows all of the four readings in (88):

(85) Max said he saw his mother; Oscar did too.
(86) Max said his mother saw him; Oscar did too.
(87) The interpretive possibilities for (85):

a. Max1 said he1 saw his1 mother; Oscar2 said he1 saw his1 mother.
b. Max1 said he1 saw his1 mother; Oscar2 said he2 saw his2 mother.
c. Max1 said he1 saw his1 mother; Oscar2 said he2 saw his1 mother.

(Mix 1)
d. *Max1 said he1 saw his1 mother; Oscar2 said he1 saw his2 mother.

(Mix 2)
(88) The interpretive possibilities for (86):

a. Max1 said his1 mother saw him1; Oscar2 said his1 mother saw him1.
b. Max1 said his1 mother saw him1; Oscar2 said his2 mother saw him2.
c. Max1 said his1 mother saw him1; Oscar2 said his2 mother saw him1.

(Mix 1)
d. Max1 said his1 mother saw him1; Oscar2 said his1 mother saw him2.

(Mix 2)

As in Hoji (1997a, 1997b), I will call readings in (87c) and (88c) Mix 1 read-

ings, and those in (87d) and (88d) Mix 2 readings.
F&M argue that the interpretive possibilities for (85) and (86) as indicated in

(87) and (88) follow from their Dependency Theory. The aspect of their Depend-
ency Theory that is relevant to the present discussion is that a necessary condi-
tion for a sloppy identity reading in (85) and (86) is the use of a β-occurrence.41

41 One crucial difference between F&M’s Dependency Theory and Formal Dependency pro-
posed here is that while a β-occurrence need not be c-commanded by its “antecedent” in F&M,
it must be in the theory of Formal Dependency proposed here. An empirical consequence of this
difference will be addressed in section 7.
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Following the lead of F&M, I would like to propose that Mix readings are pos-
sible only if a relevant NP is B in FD(A, B). Given that B in FD(A, B) must
be a β-occurrence, it follows that he in (85) on the (87c) reading must be a β-
occurrence, so as to be a “sloppy pronoun,” so to speak. Likewise, his and him

in (86) must be a β-occurrence on the (88c) and (88d) readings, respectively.
To see the point more clearly, consider the schematic LF representations

given in (89a), (89b), (89c), and (89d), corresponding to (87c), (87d), (88c),
and (88d), respectively, where the anaphora site is fully represented. Note that
the two VPs in question are identical in each of (89):42

(89) a. (for (87c)):

Maxα
1 [VP said heβ saw hisα

1 mother]; Oscarα
2 [VP said

FD(Max1, he) FD(Oscar2, he)
heβ saw hisα

1 mother].
(Mix 1 possible)

b. (for (87d)):

Maxα
1 [VP said heα

1 saw hisβ mother]; Oscarα
2 [vp said heα

1 saw hisβ

mother].
The intended FDs are:

FD(Max1, his) FD(Oscar2, his) (Mix 2 not possible)
c. (for (88c)):

Maxα
1 [VP said hisβ mother saw himα

1 ]; Oscarα
2 [vp said hisβ mother

saw himα
1 ].

FD(Max1, his) FD(Oscar2, his) (Mix 1 possible)
d. (for (88d)):

Maxα
1 [VP said hisα

1 mother saw himβ]; Oscarα
2 [VP said hisα

1

FD(Max1, him) FD(Oscar2, him)
mother saw himβ].
(Mix 2 possible)

The FD in the source site and the one in the anaphora site are provided for
(89a, 89c, 89d), and so are the “intended FDs” for (89b).

Given that the Mix 2 reading is not possible for (85), it seems reasonable to
hypothesize that at least one of the two “intended FDs” for (89b) cannot be
established. Note that it must be possible to establish the FD in the anaphora
site in (89b), i.e. FD(Oscar, his), since FD(t, his) can be established in (90) and

42 In (89), the distinction between α- and β-occurrences is marked by means of a superscript,
following F&M. This notation is only for convenience. Recall that it is assumed here, following
Ueyama 1998:ch. 5, that B in FD(A, B) is to be generated without an index.
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the structure of the anaphora site in (89b) is no different from (90) in the
relevant respect:

(90) [Even John]1 t1 said Mary saw hisβ mother
FD(t1, his)

Just as Mary has its value independently of (the trace of ) even John and his in
(90), so heα

1 in (89b) has its value independently of Oscar and his. In fact, the
establishment of the FD in the anaphora site must be possible in all of (89)
essentially for the same reason. This suggests that it is the FD in the source
site that cannot be established in (89b).

The fact that the Mix readings in (89a, 89c, 89d) are possible, on the other
hand, suggests that it must be possible to establish the relevant FDs in the
source site in (89a, 89c, 89d). The relevant source sites and the FDs therein
are given in (91) and (92) for convenience:

(91) (for (89b)):

Maxα
1 [VP said heα

1 saw hisβ mother]
*FD(Max1, his)

(92) a. (for (89a)):

Maxα
1 [VP said heβ saw hisα

1 mother]
FD(Max1, he)

b. (for (89c)):

Maxα
1 [VP said hisβ mother saw himα

1 ]
FD(Max1, his)

c. (for (89d)):

Maxα
1 [VP said hisα

1 mother saw himβ]
FD(Max1, him)

(91), (92a), (92b), and (92c) can be schematized as in (93), (94a), (94b), and
(94c), respectively:

(93) [NPα
1 [ NPα

1 [ . . . NPβ . . . ]]]
*FD(NPα

1, NPβ)
(94) a. [NPα

1 [ NPβ [ . . . NPα
1 . . . ]]]

FD(NPα
1, NPβ)

b. [NPα
1 [ [ . . . NPβ . . . ] [ . . . NPα

1 . . . ]]]
FD(NPα

1, NPβ)
c. [NPα

1 [ [ . . . NPα
1 . . . ] [ . . . NPβ . . . ]]]

FD(NPα
1, NPβ)
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The generalization therefore seems to be as in (95):43

(95) *FD(A, B) if B is c-commanded by an NP C, where A and C have the
same indexical value and C does not c-command A.

Although it is not clear how generalization (95) can be derived in a principled
manner, there are two pieces of evidence in support of its validity.44

First, consider the Japanese examples in (96):45

(96) a. *[subete-no gakusei]1-ga t1 [naze aitu-tatiα
1-ga

every-gen student-nom why that:guy-and:others-nom

soituβ-no kenkyuu-o hihansuru hameninatta ka]
that:guy-gen project-acc criticize ended:up:doing Q
kangaeteita
was:thinking
The intended FD is:

FD(t1, soituβ)
“every student1 was thinking about [why theyα

1 ended up criticizing
hisβ project]”

43 Note that it is possible to establish FD(he1, his) in (91). With this FD, however, the relevant
LF representation for (85) would be as in (i):

(i) Maxα
1 [VP said heα

1 saw hisβ mother]; Oscarα
2 [VP said heα

1 saw hisβ mother].
FD(Max1, his) FD(he1, his)

In (i) the members of the FD in the source site have a structural relation distinct from those of
the FD in the anaphora site. I assume, following the essentials of F&M, that the absence of
structural parallelism of this sort results in the infelicitous use of surface anaphora.
44 F&M’s (4.2) account of the relevant generalization is in terms of linear factorization, rather
than in terms of c-command. Fox (1998) accounts for the relevant effects based on (i), which he
attributes to Heim (1993), and (ii):

(i) [A] variable, x, cannot be bound by an antecedent, α, in cases where a more local antecedent,
β, could bind x and yield the same semantic interpretation.

(Fox 1998:129)
(ii) NPs in the elided and antecedent VP must either:

(a) have the same referential value (henceforth, referential-parallelism), or
(b) be linked by identical dependencies (henceforth, structural-parallelism).

(Fox 1998:(9))

45 The bound variable use of soitu is marginal for some speakers, as pointed out in Hoji
(1995:n. 21), leading us to expect some judgmental fluctuation in regard to the status of (96b)
and (97). Hoji et al. (1999) and Hoji (forthcoming) discuss the judgmental fluctuation concern-
ing the availability of BVA that is due to the choice of the “dependent term” and suggest a
theoretical characterization of it, drawing from Ueyama (1998:5.3.2).
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b. [subete-no gakusei]1-ga t1 [naze soituβ-ga
every-gen student-nom why that:guy-nom

aitu-tatiα
1-no (kyoodoo) kenkyuu-o hihansuru

that:guy-and:others-gen ( joint) project-acc criticize
hameninatta ka] kangaeteita
ended:up:doing Q was:thinking
FD(t1, soituβ)
“every student1 was thinking about [why heβ ended up criticizing
theirα

1 joint project]”

In (96) aitu-tati “those guys” is meant to “refer to” the group of students
under discussion. It seems that BVA(subete-no gakusei, soitu) is possible in
(96b) but not in (96a).46 Note that in (96a) aitu-tati c-commands soitu. If
aitu-tati does not c-command soitu, BVA(subete-no gakusei, soitu) seems to
become possible, as indicated in (97):

(97) [subete-no gakusei]1-ga t1 [naze aitu-tatiα
1-no sensei-ga

every-gen student-nom why that:guy-and:others-gen teacher-nom

soituβ-no kenkyuu-o hihansuru yooninatta ka] kangaeteita
that:guy-gen project-acc criticize came:to:(do) Q was:thinking
“every student1 was thinking about [why theirα

1 teacher came to
criticize hisβ project]”

(96a), (96b), and (97) can be roughly schematized as in (98a), (98b), and (98c),
respectively:

46 One might wonder why (96a) does not allow the interpretation that is based on FD involving
the trace of aitu-tati and soitu. It seems that the anaphoric relation of this sort is not possible,
for an independent reason, as indicated in (i):

(i) *Wareware-wa [naze aitu-tati1-ga soitu1-no kenkyuu-o
we-top why that:guy-and:others-nom that:guy-gen project-acc

hihansuru hameninatta ka] kangaeteita
criticize ended:up:doing Q was:thinking
“We were thinking about [why theyα

1 ended up criticizing hisβ project].”

Incidentally, the status of (i) cannot simply be attributed to the incompatibility between the a-

demonstrative and the so-demonstrative, since (ii) is acceptable:

(ii) ano kaisya1-ga soko1-no sitauke-o hihansita (koto)
that company-nom that:place-gen subsidiary-acc criticized
“that company criticized its subsidiaries”
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(98) a. QP1 [ t1 [ NPα
1 [ . . . NPβ . . . ]]]

*FD(t1, NPβ)
b. QP1 [ t1 [ NPβ [ . . . NPα

1 . . . ]]]
FD(t1, NPβ)

c. QP1 [ t1 [ [ . . . NPα
1 . . . ] [ . . . NPβ . . . ]]]

FD(t1, NPβ)

The parallelism between (98) and (93)/(94) seems clear. I wish to suggest that
the contrasts among (96a), (96b), and (97) (as schematized in (98a), (98b), and
(98c)) are of the same nature as the contrasts among (89b), (89a), and (89c,
89d) (as schematized in (93), (94a), and (94b, 94c)), i.e. the status of (98a) and
the unavailability of the Mix 2 reading in (89b) are both due to (95).

For the second piece of evidence in support of the validity of the general-
ization in (95), consider the examples in (99), discussed in Fox (1998); see
n. 44:47

(99) a. Every boy [said that Mary1 liked her1 dog].
Well, Mary1 did too.
<said that she1 liked her1 dog>

b. Every boy1 [said that he1 liked his1 dog].
Well, Mary2 did too.
<said that she2 liked her2 dog>

c. Every boy1 [said that he1 liked Mary2’s dog].
Well, Mary2 did too.
<said that she2 liked her2 dog>

d. *Every boy1 [said that Mary2 liked his1 dog].
Well, Mary2 did too.
<said that she2 liked her2 dog>

(Fox 1998:(10), adapted in regard to the notations)

Consider (99c) first. With the intended interpretation, he in (99c) must be a
β-occurrence and the intended FD in the source site must be FD(t1, heβ), as in
(100):

(100) Source site in (99c):

Every boy1 t1 [VP said that heβ liked Maryα
2 ’s dog]

FD(t1, heβ)

47 The Japanese analogues of (99) and (104), involving CM-stripping, seem to show the same
contrasts; the relevant examples are not provided here, however, for reasons of space.
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Given that the relevant part of the anaphora site must be represented identi-
cally to that of the source site in surface anaphora, the LF representation of
the anaphora site in (99c) must be as indicated in (101):

(101) Anaphora site in (99c):

Maryα
2 [VP said that heβ liked herα

2 dog]
FD(Mary2, heβ)

Recall that B in FD(A, B) is to be interpreted as having the same value as that
of A. Hence he in (100) is interpreted as having the same value as the trace of
every boy, i.e. as the variable bound by every boy. Similarly, in (101) he is
interpreted as having the same value as Mary.48 The interpretation in (99c) is
thus analogous to Mix 1 reading in (89a), repeated below:

(89) a. (for (87c)):

Maxα
1 [VP said heβ saw hisα

1 mother]; Oscarα
2 [VP said

FD(Max1, he) FD(Oscar2, he)
heβ saw hisα

1 mother].
(Mix 1 possible)

The anaphora site in (99c), given in (101), corresponds to the source site in
(89a), i.e. the VP in the first conjunct, while the source site in (99c), given in
(100), corresponds to the anaphora site in (89a), i.e. the VP in the second
conjunct.49

What is of special interest here is the status of (99d). Note that, in (99d), his

must be a β-occurrence and the intended FD in the source site must be FD
(t, his), with t being the trace of every boy, as indicated in (102):

(102) Source site in (99d):

[Every boy]1 t1 [VP said that Maryα
2 liked hisβ dog]

FD(t1, hisβ)

48 Obviously, the pronoun he, for example, is a convenient way of representing the relevant
feature bundles. The gender, number, and person feature values can thus be neutralized in the
case of a β-occurrence, at least in the anaphora site. Otherwise, the sloppy identity reading in
examples like (i) would not be possible:

(i) John fed his dog; and Mary did too.

Such neutralization of these and other (in particular, binding-theoretic) features is extensively
discussed in F&M as instances of vehicle change.
49 The correspondence might become more transparent if we exchange the “indexical values”
(1 and 2) in (89a).
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Under the intended reading, the LF representation of the anaphora site in
(99d) would be as in (103); see n. 48:

(103) Anaphora site in (99d):

Maryα
2 [VP said that Maryα

2 liked hisβ dog]
FD(Mary2, hisβ)

Note that Mary in FD(Mary, his) in (103) is the matrix Mary; otherwise, the
identity of the two VPs in (99d) would not be achieved; see n. 43.

The availability of BVA(every boy, his) in the source site in (99d) suggests
that it must be possible to establish the FD in (102). It thus seems reasonable
to attribute the status of (99d) to the failure of the establishment of the FD in
the anaphora site in (99d), as given in (103). Note that the reading indicated
in (99d) corresponds to Mix 2 reading in (89b), repeated here, with the addition
of the * on the FD in the source site, i.e. the VP in the first conjunct:

(89) b. (for (87d)):

Maxα
1 [VP said heα

1 saw hisβ mother]; Oscarα
2 [VP said

The intended FDs are:

*FD(Max1, hisβ) FD(Oscar2, hisβ)
heα

1 saw hisβ mother].
(Mix 2 not possible)

Recall that the impossibility of FD(Max1, hisβ) in the source site in (89b) has
led to the generalization in (95), also repeated here:

(95) *FD(A, B) if B is c-commanded by an NP C, where A and C have the
same indexical value and C does not c-command A.

Notice that the anaphora site in (99d), given in (103), has the identical struc-
ture to the source site in (89b). In accordance with (95), the FD cannot be
established in (103) or (89b); not only the status of (99d) but also the unavail-
ability of Mix 2 reading in (89b) are thus accounted for.

Given this account of the status of (99d), we predict that (99d) becomes
acceptable if the embedded Mary fails to c-command his, just as Mix 2 read-
ing becomes available when the relevant c-command relation is removed, as in
(88d). The schematic LF representation of (88d), i.e. (89d), is repeated here:

(89) d. (for (88d)):

Maxα
1 [VP said hisα

1 mother saw himβ]; Oscarα
2 [VP said hisα

1

FD(Max1, himβ) FD(Oscar2, himβ)
mother saw himβ].
(Mix 2 possible)
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This prediction indeed seems to be borne out, as pointed out in Fox
(1998:148):50

(104) Every boy1 said that Mary2’s mother liked his1 dog.
Well, Mary2 did too.
<said that Maryα

2 ’s mother liked her2 dog>

The relevant aspects of the LF representations of (99c, 99d) and (104),
including the relevant FDs, are provided below, for ease of reference:51

(105) a. (for (99c)):

Every boy1 t1 said that heβ liked Maryα
2 ’s dog. FD(t1, heβ)

Well, Mary2 did too.
<said that heβ liked Maryα

2 ’s dog> FD(Mary2, heβ)
b. (for (99d)):

*Every boy1 t1 said that Maryα
2 liked hisβ dog. FD(t1, hisβ)

Well, Mary2 did too.
<said that Maryα

2 liked hisβ dog> *FD(Mary2, hisβ)
c. (for (104)):

Every boy1 t1 said that Maryα
2’s mother liked hisβ dog.

FD(t1, hisβ)
Well, Mary2 did too.
<said that Maryα

2 ’s mother liked hisβ dog> FD(Mary2, hisβ)

We have seen two pieces of evidence in support of the validity of the gener-
alization in (95), repeated here:

(95) *FD(A, B) if B is c-commanded by an NP C, where A and C have the
same indexical value and C does not c-command A.

50 Fox’s example (his (39b)) is slightly different from (104), but has the same structural property
as (104) in the relevant respects.
51 The across-the-board strict reading for (99a) can be based on (ia) or (ib), and the across-the-
board sloppy reading for (99b) on (ii):

(i) a. Every boy1 t1 said that Maryα
2 liked herβ dog. FD(Mary2, herβ)

Well, Mary2 did too.
<said that Maryα

2 liked herβ dog> FD(Mary2, herβ)
b. Every boy1 t1 said that Maryα

2 liked herα
2 dog. No FD

Well, Mary2 did too.
<said that Maryα

2 liked herα
2 dog> No FD

(ii) Every boy1 t1 said that heβ liked hisβ dog. FD(t1, heβ), FD(t1, hisβ)
Well, Mary2 did too.
<said that heβ liked hisβ dog> FD(Mary2, heβ), FD(Mary2, hisβ)
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Although it is not clear why (95) should hold, I take it to be a descriptive
generalization at this point and proceed with the experiments designed to
further verify the main claim of this chapter: that the sloppy identity reading
in surface anaphora is distinct in nature from that in deep anaphora.

5.2 Mix readings and surface anaphora in Japanese

As in the case of English VPE, Mix readings are possible in CM-comparatives
in Japanese. Due to space considerations, however, the relevant examples are
not provided here and the readers are referred to Hoji (1997b) and Fukaya
and Hoji (1999).

5.3 Mix readings and deep anaphora

Not only the availability of Mix readings but also their complex distributional
patterns in surface anaphora, such as VPE in English and CM-comparatives
in Japanese, can be accounted for under the assumption that there are two
identical LF representations in the source and the anaphora sites in the rel-
evant constructions. The experimental results in sections 3 and 4 indicate that
the anaphora site in deep anaphora need not be identical to the source site at
LF; they do not, however, show that it cannot. In other words, the relevant
observations are compatible with the possibility that (what has been regarded
as) deep anaphora can optionally be surface anaphora.

Given the Mix reading considerations above, we are now in a position to
conduct a set of experiments so as to determine whether the anaphora site in
deep anaphora can be represented fully at LF as being identical to the source
site. If it could, it should exhibit the same interpretive patterns as surface
anaphora, in regard to Mix readings. As the paradigms in (106–11) indicate,
deep anaphora fails to exhibit the relevant interpretive patterns of Mix read-
ings, leading us to conclude that deep anaphora cannot be represented in the
same way as surface anaphora.

Consider the examples in (106) and (107):

(106) a. John said/declared (before the class) that he had hit his room-
mate, and Bill did the same thing.

b. John said/declared (before the class) that his roommate had hit
him, and Bill did the same thing.

(107) a. John said/declared (before the class) that he had hit his room-
mate, and Bill did that, too.

b. John said/declared (before the class) that his roommate had hit
him, and Bill did that, too.
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It seems that (106) and (107) allow only the across-the-board strict reading
and the across-the-board sloppy reading, and fail to yield Mix 1 or Mix 2
readings.

Similarly, the soo su example in (108) does not seem to allow Mix readings
in (109); it seems to allow only the across-the-board strict and sloppy readings:

(108) Sensei-wa Bill-ni [kare-ga kare-no roommate-o nagutta to]
teacher-top Bill-dat he-nom he-gen roommate-acc hit comp

iw-ase-ta; John-ni mo soo s-ase-ta.
say-make-infl John-dat also that:way do-make-infl

“The teacher made Bill say [that he had hit his roommate]; (the teacher)
made John do so too.” (Mix readings not possible)

(109) (for (108)):

a. *Mix 1 reading:

The teacher made Bill1 say that he1 had hit his1 roommate; the
teacher made John2 say that he2 had hit his1 roommate.

b. *Mix 2 reading:

The teacher made Bill1 say that he1 had hit his1 roommate; the
teacher made John2 say that he1 had hit his2 roommate.

Non-elliptical comparatives seem to behave in the same way, not allowing
Mix readings, as illustrated in (110):

(110) John-ni ec iw-ase-ru yorimo sakini sensei-wa
John-dat say-make-infl than earlier teacher-top

Bill-ni [kare-ga kare-no ruumumeito-o nagutta to] iw-ase-ta
Bill-dat he-nom he-gen roommate-acc hit comp say-make-infl

“The teacher made Bill say [that he had hit his roommate] earlier than
(the teacher) made John(-dat) say ec.”

Finally, the examples of Non-CM-Stripping also show the same interpretive
pattern as the other instances of deep anaphora, not allowing Mix readings:

(111) A: Sensei-wa Bill-ni [kare-ga kare-no ruumumeito-o nagutta
teacher-top Bill-dat he-nom he-gen roommate-acc hit
to] iw-ase-ta.
comp say-make-infl

“The teacher made Bill say [that he had hit his roommate].”
B: John-mo da

John-also be-nonpast
“John too.” (Mix readings not possible)
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Given (i) the assumption that what underlies Mix readings and their dis-
tributional patterns is the establishment of an FD in the anaphora site and
(ii) the generalization in (95), the observations in this subsection lead us to
conclude that deep anaphora cannot be represented in the same way as sur-
face anaphora.52

52 Given that surface anaphora is, but deep anaphora is not, represented fully at LF as being
identical to the relevant part of the source site, we make a further prediction: any interpretive
possibility available in the source site will be available also in the anaphora site in the case of
surface anaphora, but not in the case of deep anaphora. This seems to be a correct prediction, as
the following considerations suggest.

The source site in (i) allows the interpretation in which for each Japanese couple, the husband
and the wife bought fish at different markets (although there may be only two markets
involved):

(i) Every Japanese couple bought fish at different markets; every Italian couple did too.

The anaphora site also allows the same type of interpretation: for each Italian couple, the
husband and the wife bought fish at different markets (although there may be only two markets
involved).

In the CM-comparative example in (ii), the source site as well as the anaphora site allows such
an interpretation:

(ii) [subete-no itariazin huuhu-ni yorimo sakini] sono otoko-ga subete-no nihonzin
every-gen Italian couple-dat than earlier that man-nom every-gen Japanese
huuhu-ni tigau mise-de sakana-o kaw-aseta (koto)
couple-dat different market-at fish-acc buy-caused
“That man made every Japanese couple buy fish at different markets [earlier than some
Italian couples-dat].”

In the NOC example in (iii), on the other hand, the anaphora site does not allow such an
interpretation, despite the fact that the source site does:

(iii) Subete-no nihonzin huuhu-ga tigau mise-de sakana-o katta; subete-no itariazin
every-gen Japanese couple-nom different market-at fish-acc bought every-gen Italian
huuhu-mo ec katta
couple-also bought
“Every Japanese couple bought fish at different markets; every Italian couple also bought
ec.”

Non-elliptical comparatives, as in (iv), seem to pattern like NOC:

(iv) [nankumika-no itariazin huuhu-ni ec yame-ase-ru yorimo sakini] sono otoko-ga
some-gen Italian couple-dat quit-make-infl than earlier that man-nom

subete-no nihonzin huuhu-ni tigau riyuu-de sigoto-o yame-sase-ta (koto)
every-gen Japanese couple-dat different reason-for work-acc quit-make-infl

“That man made every Japanese couple quit work for different reasons [earlier than (he)
made some Italian couples-dat quit ec ].”



SURFACE AND DEEP ANAPHORA 221

5.4 Summary

While sloppy identity readings can obtain in surface anaphora only if the
lexical and structural conditions in (18) are satisfied, their availability in deep
anaphora is not contingent upon these conditions. The empirical materials up
to the end of section 4 indicate that any “concept” that can be expressed by
surface anaphora can also be expressed by deep anaphora. The discussion in
this section indicates that certain interpretive possibilities can be expressed
only by means of surface anaphora but not by means of deep anaphora. We
have observed in particular that Mix readings and their distributional pattern
obtain only in surface anaphora. This once again provides confirming
evidence for the proposed distinction between the sloppy identity reading in
surface anaphora and that in deep anaphora.

6 Experiment 4: Mix Readings and Local Disjointness53

As discussed in section 4, local disjointness effects are observed in surface
anaphora but not in deep anaphora. Thus, while (112a) disallows the sloppy
identity reading, in contrast to (112b), the deep anaphora counterpart of
(112a), as in (113), allows the sloppy identity reading:

(112) a. (Cf. (65)):

I voted for me, and I wanted you to [VP ec] (too).
b. (Cf. (64)):

I voted for my husband, and I wanted you to [VP ec] (too).
(113) (Cf. (68)):

I voted for me, and I wanted you to do the same thing.

The non-elliptical comparative in (iv) contrasts with the CM-comparative in (v):

(v) [nankumika-no itariazin huuhu-ni yorimo sakini] sono otoko-ga subete-no
some-gen Italian couple-dat than earlier that man-nom every-gen

nihonzin huuhu-ni tigau riyuu-de sigoto-o yame-saseta (koto)
Japanese couple-dat different reason-for work-acc quit-caused
“That man made every Japanese couple quit work for different reasons [earlier than (he)
made some Italian couples-dat].”

In other words, (v) yields the interpretation analogous to (vi) but (iv) does not:

(vi) Every Japanese couple quit work for different reasons earlier than some Italian couple did.

53 This section is based on section 3 of Hoji (1997b).
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The contrast between surface anaphora and deep anaphora is quite analogous
to BVA and coreference; local disjointness effects are clearly observed in
(29b), but not in (114):

(29) a. [only I]1 t1 voted for my1 father
“ONLY x, x = me, x voted for x’s father”

b. *[only I]1 t1 voted for me1

“ONLY x, x = me, x voted for x”
(114) I voted for me.

Recall that I have reported in section 3 that we observe local disjointness
effects in regard to the sloppy identity reading in the CM-comparative in
Japanese, an instance of surface anaphora, in contrast to instances of deep
anaphora in Japanese. It is noted there that the sloppy identity reading in
examples like (71) and (74a) is highly marginal to impossible; cf. also their
“non-local counterparts,” which allow the sloppy identity reading, such as
(70) and (73) in section 3. I only repeat (74a) here:

(74) a. [John-ni yorimo sakini] Mary-ga Bill1-ni kare1-o
John-dat than earlier Mary-nom Bill-dat he-acc

erab-ase-(tara)
choose-make-if

“(if ) Mary makes Bill1-dat choose (elect) him1(-acc) earlier than
John-dat”
(i) <Mary makes John choose Bill> (strict)
(ii) */*?<Mary makes John choose John> (sloppy)

In Hoji (1997b), it is suggested that the marginal availability of the sloppy
identity readings in examples like (71) and (74a) is due to the marginal pos-
sibility of “analyzing” a CM-comparative as an instance of a Non-elliptical
comparative, despite the absence of the overtly realized predicate in the com-
plement clause of yorimo “than”; cf. (60). In other words, it is suggested there
that (74a), for example, when it is felt to give rise to a sloppy identity reading,
is “analyzed” as (77a), repeated here:

(77) a. [John-ni ec erab-aseru yorimo sakini] Mary-ga Bill1-ni
John-dat choose-make than earlier Mary-nom Bill-dat

kare1-o erab-aseta (koto)
he-acc choose-made
“Mary made Bill1-dat choose (elect) him1(-acc) earlier than (she)
made John-dat choose (elect) ec”
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(i) <Mary made John choose Bill> (strict)
(ii) <Mary made John choose John> (sloppy)

The sloppy identity readings in these Non-elliptical comparative examples can
be attributed to the coreference between the ni-marked NP and the ec in the
embedded clause, as suggested in Hoji (1998d).

We have observed that Non-elliptical comparatives – an instance of deep
anaphora – do not give rise to Mix readings. Given that the marginal possibil-
ity of the sloppy identity reading in the CM-comparatives such as (74a) is due
to its “reanalysis” as an instance of deep anaphora, as suggested in Hoji
(1997b), and given the conclusion in section 5 that Mix readings are possible
only in surface anaphora, we make the following prediction. If we impose a
Mix reading on these examples and thereby eliminate the possibility of their
“reanalysis” as instances of deep anaphora, the marginal possibility of the
sloppy identity reading under discussion will also be eliminated. Recall that Mix
readings are argued to be possible only with the establishment of the relevant
FD, which in turn is subject to the local disjointness condition in (18b).

The prediction seems to be a correct one, as indicated by (115) and (116)
below, which are the CM-comparative counterparts of (71a) (not repeated in
this section) and (74a), respectively:

(115) [Ataka sangyoo2-ni yorimo sakini] seihu-ga Bandoo
Ataka-company-dat than earlier government-nom Bando
koogyoo1-ni soko-o soko-no syatyoo-no siyuubutu-da
Company-dat it-acc it-gen president-gen private:possession-be
to happyoos-ase-(tara)
comp announce-make-if
“(if ) the government made Bando Company1 announce it1 to be its1

president’s private possession earlier than Ataka Company-dat”
*<Ataka Company2 announce it2 to be its1 president’s private
possession> (Mix 1)

(116) [John2-ni yorimo sakini] Mary-ga Bill1-ni kare-o kare-no
John-dat than earlier Mary-nom Bill-dat he-acc he-gen

titioya-no kookeisya-da to iw-ase-(tara)
father-gen successor-be comp say-make-if
“Mary made Bill1 declare him1 to be his1 father’s successor earlier than
John2(-dat)”
*<John2 declare him2 to be his1 father’s successor> (Mix 1)

Mix readings are not available in these examples, as predicted. The unavail-
ability of the Mix 1 reading must be due to the local disjointness condition
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(18b). In order for (115) and (116) to yield the Mix 1 reading, soko-o and
kare-o must be B in FD(Bandoo koogyoo, B) and FD(Bill, B), respectively.
These FDs, however, cannot be established since one of the necessary condi-
tions for the establishment of FD (i.e. the locality disjointness condition in
(18b)) is not satisfied. Hence the Mix 1 reading is unavailable in (115) and
(116).54

As expected, if the relevant locality is removed, the Mix 1 reading becomes
available. Similarly, if we embed the first instance of soko in (115) and kare

in (116), thereby removing the relevant c-command relation, then, again in
harmony with the interpretive patterns observed earlier, both Mix 1 and
Mix 2 readings become available. For reasons of space, however, the relevant
examples are not supplied here.

The unavailability of Mix readings in (115) and (116), in contrast to the
examples alluded to in the previous paragraph, thus provides support for the
view that the absence of local disjointness effects for some speakers in examples
like (71) and (74a) is due to the “reanalysis” of CM-comparatives as Non-
elliptical comparatives.55,56

7 Experiment 5: C-command, Mix Readings, and Surface/Deep
Anaphora

7.1 Surface anaphora and deep anaphora

Consider the three conditions on FD in (18), repeated here:

54 The Mix 2 readings are not available in (115) or (116) due to the condition that is responsible
for the generalization in (95).
55 We have discussed the possibility of the “reanalysis” of CM-comparative as Non-elliptical com-
parative. It must be noted, however, that what is crucial is the “reanalysis” of surface anaphora
as deep anaphora. Therefore, the “reanalysis” of a CM-comparative as a Non-CM-comparative,
rather than as a Non-elliptical comparative, would have the same effects with regard to the
relevant account of the marginal acceptability of (71) and (74a). While the nature of the relevant
“reanalysis” is far from clear, the “reanalysis” of a CM-comparative as a Non-CM-comparative
involves the “deletion” of the case-marker, while the “reanalysis” of a CM-comparative as a
Non-elliptical comparative involves the “addition” of the predicate (possibly other materials) in
the process of “reanalysis.” On the basis of this consideration, it seems preferable to adopt the
“reanalysis” of a CM-comparative as a Non-CM-comparative. I owe thanks to J.-R. Hayashishita
and Ayumi Ueyama (personal communication, summer 1998) for pointing this out to me.
56 There are additional complications that have been suppressed in the preceding discussion,
mostly for reasons of space. Among them is how the local disjointness effects as well as the BVA
possibility are affected by the choice of the nominal for the “dependent term.” Readers are referred
to Hoji (forthcoming), Ueyama (1998:3.1), and Hoji et al. (1999) for relevant discussion.
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(18) The three necessary conditions for an FD(A, B), where A and B are in

argument positions:

a. B is [+β].
b. A c-commands B.
c. A is not in the local domain of B.

The main claim of this chapter is that the sloppy identity reading in surface
anaphora is distinct in nature from that in deep anaphora and, more specifi-
cally, the former is based on FD while the latter is not. The sloppy identity
reading without satisfying the conditions in (18a) or (18c) has been argued to
be the sloppy identity reading in deep anaphora, hence not based on FD. The
relevant differences noted in sections 3 and 4 are correlated with the differ-
ence between surface and deep anaphora with regard to the linguistic anteced-
ent requirement. The former requires a linguistic antecedent, but the latter
does not. In section 5, another difference between surface and deep anaphora
was discussed, which concerns the availability of Mix readings; while surface
anaphora can give rise to Mix readings, deep anaphora cannot. Thus surface
and deep anaphora have been observed to exhibit a distinct clustering of
properties as summarized in (117) and (118):

(117) Properties of surface anaphora:

a. It requires a linguistic antecedent.
b. It cannot give rise to a sloppy identity reading with an α-occurrence.
c. It cannot give rise to a sloppy identity reading in the local context.
d. It can give rise to Mix readings.

(118) Properties of deep anaphora:

a. It does not require a linguistic antecedent.
b. It can give rise to a sloppy identity reading with an α-occurrence.
c. It can give rise to a sloppy identity reading in the local context.
d. It cannot give rise to Mix readings.

We have discussed VPE in English and CM-comparatives in Japanese as
typical instances of surface anaphora, and do the same thing in English, Non-
CM-comparatives, Non-elliptical comparatives, soo su, Non-CM-Stripping,
and NOC in Japanese as instances of deep anaphora. While it is generally the
case that VPE in English and CM-comparatives in Japanese do exhibit the
properties in (117), it has been noted that they can be analyzed marginally as
instances of deep anaphora. The discussion in section 6 concerns the CM-
comparatives in this regard. We have also noted that there is some evidence,
presented in Dalrymple (1991), that VPE in English can be an instance of
deep anaphora. Suppose that VPE in English can indeed be analyzed as an



226 HAJIME HOJI

instance of deep anaphora. We then expect to find some instances of sloppy
readings in English VPE without the conditions in (18) being satisfied, and we
will turn to them directly.

7.2 Sloppy identity readings without satisfying the c-command
condition

The sloppy identity reading is available in (119) despite the fact that neither
him nor his is c-commanded by John in the source site:

(119) The policeman who arrested John1 read him1 his1 rights, and the one
who arrested Bill2 did too.
<read Bill Bill’s rights>

(based on F&M 109 (41a), which is based on examples due to
M. Wescoat, cited in Dalrymple, Shieber, and Pereira 1991)

Given that c-command is a necessary condition for the establishment of FD,
we are led to conclude that the sloppy identity reading in (119) is not based
on FD.

7.3 Sloppy identity readings with an α-occurrence

Given this, we predict that the use of a β-occurrence is not necessary for the
sloppy identity reading in (119). This in fact seems to be a correct prediction,
as indicated by the availability of the sloppy identity reading in (120), in
which him in (119) is replaced by John:

(120) The policeman who arrested John1 read John1 his1 rights, and the one
who arrested Bill2 did too.
<read Bill2 Bill2’s rights>

Similarly, the sloppy identity reading seems possible not only in (121a), with
the β-occurrence (him), but also in (121b), with the α-occurrence (John):

(121) a. The professor who taught John1 recommended him1 for the
Harvard position, and the one who taught Bill2 did too.
<recommended Bill2 for the Harvard position>

b. The professor who taught John1 recommended John1 for the
Harvard position, and the one who taught Bill2 did too.
<recommended Bill2 for the Harvard position>
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The availability of the sloppy identity reading in (120) and (121) can thus be
taken as evidence that what is involved in (119) is not an instance of surface
anaphora (at least, of the sort that has been discussed above).57

7.4 The c-command condition and Mix readings

We have concluded in section 5 that the establishment of FD is a necessary
condition for the availability of Mix readings. We have then observed in
section 6 that the failure of the establishment of FD due to the local disjointness
condition in (18c) results in the unavailability of Mix readings. Let us now
consider the prediction that the failure of the establishment of FD due to the
c-command condition on FD in (18b) also results in the unavailability of Mix
readings. Specifically, we predict that examples like (119), in which (18b) is
not satisfied, fail to yield Mix readings, and this also seems to be a correct
prediction, as illustrated in (122):

(122) a. The policeman who arrested John1 said that he1 had hit his1 room-
mate, and the one who arrested Bill did, too.

b. The policeman who arrested John1 said that his1 roommate had
hit1 him, and the one who arrested Bill did, too.

In (122) John1 does not c-command either of the two pronouns. (122a)
yields the across-the-board strict identity reading (123a) and the across-
the-board sloppy identity reading (123b) but not the Mix readings (123c) or
(123d):

(123) a. the one who arrested Bill2 said that he1 had hit his1 roommate
b. the one who arrested Bill2 said that he2 had hit his2 roommate
c. the one who arrested Bill2 said that he2 had hit his1 roommate
d. the one who arrested Bill2 said that he1 had hit his2 roommate

Similarly, (122b) allows the readings in (124a) and (124b) but not those in
(124c) and (124d):

57 It seems that the sloppy identity reading in (121b) is not as readily available as that in (121a).
In order to account for the contrast, we might suggest the following: (i) while the VPE in (121b)
is an instance of deep anaphora (which is possible only marginally), the VPE in (121a) is an
instance of surface anaphora (which is the unmarked case), and (ii) the sloppy identity reading
in (121a) is based not on FD but on some other formal relation, as suggested by the discussion
in Tomioka (1996). I suspect that the relevant relation is co-I-indexation in the terms of Ueyama
(1998).
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58 In section 3.4.1, some discrepancy was pointed out between the possibility of BVA with kare

and that of a sloppy identity reading in surface anaphora with kare. The relevant discrepancy is
considered in Hoji (1997a) as supporting evidence for F&M’s conclusion that the condition on
BVA and that on sloppy readings are not coextensive.

(124) a. the one who arrested Bill2 said that his1 roommate had hit him1

b. the one who arrested Bill2 said that his2 roommate had hit him2

c. the one who arrested Bill2 said that his1 roommate had hit him2

d. the one who arrested Bill2 said that his2 roommate had hit him1

The unavailability of the Mix readings in the examples in (122) contrasts
with the availability of Mix readings in examples in (125), in which John

c-commands the pronouns:

(125) a. John1 said that he1 had hit his1 roommate, and Bill2 did, too.
<said that he2 had hit his1 roommate>

b. John1 said that his1 roommate had hit him1, and Bill2 did, too.
<said that his2 roommate had hit him1>
<said that his1 roommate had hit him2>

As discussed in section 5, (125a) allows the Mix 1 reading, and (125b) allows
both the Mix 1 and the Mix 2 readings.

The availability of Mix readings in (125) and the unavailability of Mix
readings in (122) correlate with the availability of BVA in (126) and the
unavailability of BVA in (127), respectively:

(126) every gang member1 said that he1 was protecting the boss
(127) *the policeman who arrested [every gang member]1 said that he1 was

protecting the boss

On the basis of the availability of the sloppy reading in examples like (119),
F&M argue that the condition on BVA and that on sloppy identity readings
are not coextensive.58 We have just observed, however, that the availability of
Mix readings is sensitive to the c-command condition (18b), just as in the case
of BVA that is based on FD. The observation thus points to the possibility
that the distribution of Mix readings and that of BVA are in fact constrained
by the same structural condition (that governs the establishment of an FD).
In the next subsection, we will observe that the parallelism between the
distribution of BVA and that of Mix readings seems to carry over to “Spec-
binding” cases, providing some support for the possibility just noted.
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7.5 “Spec-binding” and Mix readings

It has been observed that BVA is possible in examples like (128):59

(128) Every gang member1’s mother said that he1 was protecting the boss.

Just as the BVA is possible in (128), the Mix readings seem possible in (129):60

(129) a. John1’s roommate said that he1 had hit his1 roommate, and Bill2’s
roommate did, too.
(i) <said that he2 had hit his1 roommate> (Mix 1)
(ii) *<said that he1 had hit his2 roommate> (Mix 2)

b. John1’s roommate said that his1 roommate had hit him, and Bill2’s
roommate did, too.
(i) <said that his2 roommate had hit him1> (Mix 1)
(ii) <said that his1 roommate had hit him2> (Mix 2)

It seems that (129a) allows the Mix 1 reading, but not the Mix 2 reading,
while (129b) allows both Mix readings, in harmony with the Mix readings
paradigms observed earlier.

The contrasts among (122), (125), and (129) involving “Spec-binding” can
be duplicated in Japanese by using CM-comparatives. The structural conditions
for the availability of the Mix readings in the CM-comparatives mirror those

59 Similarly, the BVA seems possible in examples like (i) and (ii):

(i) a. [even John]1’s father accused him1

b. [only John]1’s father praised him1

(ii) a. [even John]1’s father doubted his1 testimony
b. [only John]1’s father supported his1 story

By contrast, the BVA as indicated in (iii) does not seem possible:

(iii) a. *[even [John’s father]]1 accused him1

b. *[only [John’s father]]1 praised him1

60 While Lasnik (1976:appendix) argues that “Spec-binding” cases fail to yield BVA or a sloppy
identity reading, Higginbotham (1980:691) maintains that they can give rise to BVA. Reinhart
(1983a:177–9), furthermore, argues that “[for] many speakers” BVA is “permitted when the
antecedent is the determiner of a possessive NP” (i.e. in the “Spec-binding” cases) and “for such
speakers” sloppy identity readings are also possible in the “Spec-binding” cases; see Reinhart
(1987) for further discussion. F&M also suggest that the “Spec-binding” cases (and other cases
where the “antecedent” fails to c-command the “sloppy pronoun” as well) give rise to sloppy
identity readings. The discussions in Reinhart (1983a:177–9) and F&H, however, do not concern
the availability of the Mix readings. See also n. 61.
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for BVA in Japanese, just as in the case of English.61 The relevant demonstra-
tion, however, is not provided here for reasons of space.

7.6 VPE as deep anaphora

The preceding discussion thus leads us to conclude that the across-the-board
sloppy identity reading in (119), repeated here, is a sloppy identity reading in
deep anaphora:

(119) The policeman who arrested John1 read him1 his1 rights, and the one
who arrested Bill2 did too.
<read Bill Bill’s rights>

Given this conclusion, we expect that the across-the-board sloppy identity
reading in (119) continues to obtain even if we replace did in (119) with did the

same thing. That such is indeed the case is illustrated in (130):

(130) The policeman who arrested John1 read him1 his1 rights, and the one
who arrested Bill2 did the same thing.

Given the suggestion made earlier with regard to the nature of the sloppy
identity reading in deep anaphora, this indicates that we can form the concept

61 Suppose that the reported judgments in regard to the Mix readings and the BVA do reflect the
relevant aspects of grammar, and that an FD is indeed involved in the cases under discussion.
This would lead us to conclude, given the c-command condition in (18b), that the “Spec of NP”
in the relevant examples occupies a higher position than that it appears to occupy. How we can,
or should, achieve this is a non-trivial matter, to say the least, which should involve empirically
differentiating “Spec-binding” from “Inverse linking” cases of May (1977); see the discussions in
Reinhart (1983a:177–9) and May (1985:67–72).

While the question is clearly beyond the scope of this chapter, it is perhaps worth noting that
there seems to be a great deal of judgmental fluctuation/variation in regard to the interpretive
possibilities involving α and β in (i):

(i) [NP α-gen N] [ . . . β . . . ]

The relevant judgmental fluctuation has been observed in regard to (a) the coreference possibil-
ity (e.g. his father loves John in English, and its Chinese and also Japanese counterparts), (b)
BVA in “Spec-binding,” and (c) sloppy identity readings in “Spec-binding”; see n. 60 for some
references on (b) and (c). (Reinhart 1983a:179 contains some remarks relevant to (a).) While the
judgmental fluctuation/variation seems to me to be in part due to the failure to recognize the
two types of BVA in the terms of Ueyama (1998) (see Higginbotham’s (1980:691) (71) and
Reinhart’s (1983a:178) (9), for example), it does not seem to me to be totally implausible that it
is, at least in part, due to some structural ambiguity and markedness of some sort. I hope to
return to the relevant issues in a separate work.
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of “reading someone1 his1 rights” without the aid of the language faculty,
thereby leading us to expect that the across-the-board sloppy reading is possible
even without any linguistic context. This prediction too seems to be borne out:

(131) [Observing a policeman who arrested John1 read him1 his1 rights]
The policemen who arrested Bill did the same thing.
<read Bill Bill’s rights>

Once we accept the possibility that VPE in English can be analyzed mar-
ginally as an instance of deep anaphora, we can no longer maintain that
any instance of VPE in English has the properties listed in (117). We have in
fact noted earlier Dalrymple’s (1991) observation that some instances of
VPE in English do not require a linguistic antecedent.62 In this section, we
have further observed that VPE in English can give rise to a sloppy identity
reading with an α-occurrence. One might then wonder if there are instances of
VPE in which the local disjointness effects are not observed, since that would
not be unexpected, given that VPE in English can be an instance of deep
anaphora.

Recall the example in (65), repeated here:

(65) I voted for me, and I wanted you to [VP ec] (too).
(i) <vote for me> (strict)
(ii) *<vote for you> (sloppy)

I have argued in section 4 that the sloppy identity reading is not possible in
(65) because the sloppy identity reading in surface anaphora must be based on
FD, which in turn is subject to the local disjointness condition in (18c). One
might have wondered why a simpler form such as (132) has not been used:

(132) I voted for me; I am sure you did too.

62 Dalrymple (1991:6) points out, citing Sag (1976) and Dalrymple, Shieber, and Pereira (1991)
that “there is not always a clear syntactic source for the reconstructed VP in cases of ellipsis”
(see also (10) in section 1):

(i) A lot of this material can be presented in a fairly informal and accessible fashion, and often
I do. (Chomsky, 1982, page 41)

(Dalrymple 1991:(14))
(ii) a. In March, four fireworks manufacturers asked that the decision be reversed, and on

Monday the ICC did. [ . . . ]
b. Also, he said, in this type of case, such an order does not have to be hand-delivered but

can be mailed, which is what the court did. [ . . . ]
(Dalrymple 1991:(15a.b))
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The reason is that some speakers accept the sloppy identity reading in (132).
These speakers, however, do find the local disjointness effects in (65) fairly
clear. This means, in the context of the preceding discussion, that the VPE in
(132) is easier to analyze as an instance of deep anaphora than the VPE in
(65), for some reason that we do not (yet) understand.

If VPE in English can be an instance of deep anaphora, we expect that the
availability of the sloppy identity reading in such (deep anaphora) instances
of VPE in English may not be affected by the use of an α-occurrence in the
way it is in the case of surface anaphora. Some speakers in fact have pointed
out to me that the strict/sloppy ambiguity is detectable not only in (133) but
also in (134), although it is more difficult in (134) than in (133):

(133) John1 [VP voted for his1 father];
(I am pretty sure that) Bill did [vp ec] too.
(i) <voted for John’s father> (strict)
(ii) <voted for Bill’s father> (sloppy)

(134) John1 [vp  voted for John1’s father];
(I am pretty sure that) Bill did [vp ec] too.
(i) <voted for John’s father> (strict)
(ii) ??/?<voted for Bill’s father> (sloppy)

Even those speakers who accept the sloppy identity reading in (134) seem to
find the sloppy identity reading significantly more difficult in (42), repeated
here, suggesting again that the VPE in (133) and (134) can be analyzed as an
instance of deep anaphora more easily than the VPE in (42):63

(42) John will [vp  vote for John’s father];
I want Bill to [VP ec] too.
(i) <vote for John’s father> (strict)
(ii) *<vote for Bill’s father> (sloppy)

This in turn suggests that the forms of VPE as in (41) and (42) should be used,
rather than those as in (133) and (134), as instances of surface anaphora in
our experiments, as they are intended to probe into the properties of surface
anaphora – and that is precisely what we have done.

63 One might relate the difference in question to the presence of do in the former and its absence
in the latter. Hence one plausible account of the difference is that did in (134), when analyzed as
deep anaphora, is an instance of the main verb do. Ayumi Ueyama (personal communication,
1998) suggested the possibility that the markedness of the deep anaphora use of do in cases like
(134) is related to the markedness in English of the use of the null object in such cases, i.e. [VP do
[NP ec] ].
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7.7 The sloppy identity reading in deep anaphora and
the c-command condition

As expected, it is quite easy to construct Japanese examples of deep anaphora,
such as Non-CM-Stripping, Non-CM-comparatives, Non-elliptical comparat-
ives, and soo su, in which the sloppy identity reading is possible without the
c-command condition (18b) being satisfied. Due to space limitation, however,
the relevant Japanese examples are not provided here.

7.8 Summary

The most reliable way to identify an instance of surface anaphora at this point
is the Mix reading test. By imposing a Mix reading on a structure that tends
to be analyzed as an instance of surface anaphora but can be (marginally)
analyzed as an instance of deep anaphora, we have succeeded in forcing it to
be an instance of surface anaphora. Once we have done so, the effects of each
of the three conditions on FD in (18) are clearly observed.64

8 Concluding Remarks

Given a certain sense experience, we do not know a priori what aspects of it
are due to the language faculty and what others are due to factors outside it.
In this chapter, I have discussed the sense experiences having to do with the
sloppy identity readings, and argued for the thesis that some instances of the
sloppy identity reading are directly and solely attributable to the LF repres-
entations of the relevant linguistic expressions, while other instances are due
(also) to the resources other than the language faculty. To the extent that the
relevant demonstration is valid, I regard it as evidence for the working hypo-
thesis of generative grammar that the language faculty is autonomous.

A crucial distinction is made, drawing from Hankamer and Sag (1976),
between surface anaphora and deep anaphora. Roughly speaking, the former
is represented “fully” at LF and its “interpretation” is based solely on the
relevant LF properties, while the latter can be understood as corresponding
to some concept formed in some way, not necessarily on the basis of any

64 The demonstration of this type has not been presented with regard to the local disjointness in
English VPE, mainly because it seems possible to force VPE to be an instance of surface
anaphora without involving a Mix reading. If some speakers accept the sloppy identity reading
in examples like (65), the next experiment to design is one that would examine whether examples
of VPE would give rise to Mix readings “in the local context” for those speakers.
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linguistic expressions. The initial test to distinguish the two has to do with the
linguistic antecedent requirement, discussed in Hankamer and Sag (1976).
The crucial empirical evidence adduced in support of the thesis noted above,
however, comes from the distributional differences between the two types of
sloppy identity readings. The sloppy identity reading in surface anaphora is
argued to be based on the establishment of an FD, just as in the case of one
of the two types of bound variable anaphora (see Ueyama 1998 and Hoji
forthcoming), which in turn is subject to the lexical condition on the “depend-
ent term” as well as structural conditions (the c-command condition and the
anti-locality condition) in (18); cf. n. 12. The sloppy identity reading in deep
anaphora, on the other hand, is not constrained by these conditions.65

The sloppy identity reading in surface anaphora and that in deep anaphora
seem indistinguishable if we only consider some simple cases, just as surface
anaphora and deep anaphora cannot easily be distinguished in terms of their
“meanings.” The difference between the two, however, has been revealed quite
clearly, as the result of a series of syntactic tests. The observed correlations
and the clustering of properties suggest that the proposed distinction between
the sloppy identity reading in surface anaphora and that in deep anaphora is
well founded.

The preceding discussion, however, fails to express the “connections among
the relevant sense experiences” in terms of theoretical primitives. Although
the anti-locality condition plays a crucial role in the proposed account of the
distribution of the sloppy identity reading in surface anaphora, the nature of
this condition has not been (fully) articulated; cf. n. 18. Similarly, the condi-
tion that is responsible for the Mix reading paradigm, as given in (95), is left

65 Given that the interpretation of deep anaphora is largely determined by pragmatic considera-
tions, as Hankamer and Sag (1976) suggest, it is not surprising to find some judgmental fluctuation
(among speakers) with regard to the availability of sloppy readings in deep anaphora, as pointed
out in Fukaya and Hoji (1999:n. 14).

The crucial aspect of the main claim of this chapter is that the sloppy identity reading in
surface anaphora is subject to the lexical and structural conditions in (18), while that in deep
anaphora is not. That the sloppy identity reading in deep anaphora is not subject to (18) does
not, however, mean that it is available in any linguistic or pragmatic environments. What it
means instead is that it can be made available by adjusting the relevant pragmatic context
(sometimes by means of the choice of lexical items) in ways that are not possible in the case of
the sloppy identity reading in surface anaphora. The foregoing discussion, once fully articulated,
will be stated within a general theory of anaphoric relations and ellipsis that will encompass the
distribution of sloppy identity readings in surface anaphora; but such a theory will have nothing
to say, in principle, about exactly how and when the sloppy identity readings are possible or
impossible in deep anaphora. I adopt the general theory of anaphoric relations proposed in
Ueyama (1998); for ease of exposition, however, the preceding discussion is formulated in terms
of the theory in Ueyama (1998) only very partially.
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as a descriptive generalization. Just as we must aspire to a rigorous theoretical
characterization of the connection among the relevant sense experiences, so
we must aspire to attain repeatability in regard to the proposed empirical
generalization, i.e. the sense experiences (= linguistic judgments) as they are
hypothesized to arise on the basis of certain formal properties of grammar.
We must do so in each and every step of our argumentation, and when we fail
to attain repeatability, we should, at the least, be concerned about the validity
of the relevant empirical generalization (and the theoretical proposal that is
based on it).66 The empirical paradigms given above were originally con-
structed largely based on Japanese, and most of the English paradigms in this
chapter have been constructed on the basis of the Japanese paradigms; for
reasons of space, however, only a small portion of the relevant Japanese data
are provided here; see n. 23. In the absence of a more comprehensive discussion
of the relevant empirical paradigms, it is not possible to attain repeatability
with regard to the relevant generalizations in Japanese in the sense just noted.
A more complete presentation of the relevant materials, empirical as well as
conceptual, will have to wait for a separate occasion.
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8

The Logic of Reflexivity
and Reciprocity

D. Terence Langendoen and Joël Magloire

1 Introduction

In this chapter, we account for the logical properties of a variety of simple
reflexive and reciprocal sentences, including those with reflexive or reciprocal
anaphors such as (1), and those without anaphors, such as (2):

(1) Reflexive and reciprocal sentences with anaphors:

a. Anna and Bob are in love with themselves
b. Anna and Bob are looking at each other
c. Anna and Bob are lying on top of each other

(2) Reflexive and reciprocal sentences without anaphors:

a. Anna and Bob are shaving
b. Anna and Bob disagree

We show that these properties result from the interaction of the following
three factors:

• the “plural properties” of the predicate of which the antecedent is the
subject, and the anaphor (if present) is the object;

• the core meanings of reflexivity and reciprocity, which we call the “criteria”
for reflexivity and reciprocity;

• whether reflexivity or reciprocity is expressed overtly by an anaphor, so
that the predicate remains two-place, or covertly by incorporation into a
corresponding one-place predicate.

What we are calling the plural properties of predicates were first systematic-
ally investigated by the philosopher Nelson Goodman in The Structure of
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Appearance (Goodman 1951), who observed that if a member of a certain
class of one-place predicates holds for an “individual” (the denotation of its
subject), then it holds for every part of that individual down to some atomic
level.1 Goodman called this type of predicate “dissective.” Another class of
predicates has the property that if any of its members holds for all the atomic
parts of an individual, then it holds for the entire individual. Goodman
called this type of predicate “collective.” In section 2, we review Goodman’s
analysis of the plural properties of one-place predicates, limiting ourselves
to “singular” and “plural” individuals denoted by count noun phrases.2 This
review provides the foundation for our extension of Goodman’s analysis to
the plural properties of two-place predicates in section 3.3

In section 4, we consider certain logical properties of sentences in which
a plural object noun phrase is coreferential with the subject but not bound by
it, as in (3). Specifically we examine the entailment relations between these
sentences and other sentences in which the singular terms that comprise the
plurality are distributed between the subject and the object, as in (4). We
show that these relations are determined simply by the plural properties of the
predicate. Depending on those properties, the original sentence either entails
the corresponding reflexive and reciprocal sentences with overt anaphors as in
(1a) and (1b), or is entailed by them:

(3) Sentences in which the object is coreferential with the subject but not bound

by it:

a. Anna and Bob are in love with Anna and Bob
b. Anna and Bob are looking at Anna and Bob

(4) Sentences in which the parts of the object of the two-place predicates in

(3) are distributed between their subject and object:

a. Anna is in love with Anna
b. Anna is looking at Bob

Sections 5–9 deal in turn with the properties of reflexive two-place pre-
dicates with anaphors, as in (1a); reflexive one-place predicates without

1 Goodman’s analysis of the denotation of noun phrases as structured individuals subject to the
logic of part-whole relations (mereology) did not begin to catch on in linguistic semantics until
the late 1970s with the work of Massey (1976) and Wald (1977), and was not firmly established
until after Link (1983), perhaps because of its association with nominalist empiricism. See Ojeda
(1993) for discussion.
2 This limitation is not necessary, but simplifies the presentation of our analysis.
3 According to Goodman, a plural individual is the “sum” of its singular parts. Koslow (1992) shows
that when the whole-part relation for individuals is considered an entailment relation, Goodman’s
sum operator is simply logical conjunction. This explains why English and (and similar expressions
in other languages) expresses both summation for individuals and conjunction for sentences.
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anaphors, as in (2a); reciprocal two-place predicates with anaphors, as in (1b);
“hyporeciprocal” two-place predicates (also with anaphors), as in (1c); and
reciprocal one-place predicates without anaphors, as in (2b). The criterion for
reflexivity is stated in section 5, and for reciprocity in section 7. Section 7 also
provides an account of reciproreflexive two-place predicates as in (5), in which
the distinction between two-place reflexivity and reciprocity is neutralized:

(5) Reciproreflexive sentences with anaphors:

a. Ana y Pepe se quieren “Ana and Pepe like themselves or each other”
(Spanish)

b. Ume yoemem emo waata “The people like themselves or each other”
(Yaqui)

2 Plural Properties of One-place Predicates

Let P be a one-place predicate over the variable individual X serving as its
subject, which we represent schematically as P<X>. If X is a plural individual
made up of the singular individuals x1, . . . , xn (e.g. if X = Anna and Bob, then
x1 = Anna and x2 = Bob), then, as was first demonstrated by Goodman (1951),
the interpretation of the resulting sentence depends on what we call the “plural
properties” of P. Goodman distinguished the following four plural properties
for one-place predicates, which we illustrate using the predicates and sentences
in (6–9). The classification of those predicates appears in table 8.1.4

• P is dissective (D) if for all i such that xi is a singular part of X, P<X>

entails P<xi>.5

Predicates (6) and (7) are D, since (6a) entails both (6b) and (6c), and
similarly for (7). On the other hand, (8) and (9) are non-dissective (−D),
since (8a) (on its collective, or non-distributive, reading) entails neither
(8b) nor (8c), and similarly for (9).6

4 This classification is not exhaustive for natural languages such as English, but covers all the
plural properties of one-place predicates that are expressed lexically. Note that the complex
(non-lexical) one-place predicate neither noisy nor quiet is non-dissective, non-nucleative, non-
expansive, and non-cumulative.
5 The dissective property is called “divisible” by Moltmann (1997) and others.
6 Sentence (8a) entails both (8b) and (8c) on its distributive reading, but that fact is irrelevant to
the classification of the predicate (8) as −D. Similarly for (9). If a one-place predicate is −D, then
the distributive reading of a sentence in which that predicate holds of a plural subject entails its
collective reading, but not conversely. On the other hand, if such a sentence contains a D
predicate, then its distributive and collective readings are equivalent.
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7 For convenience, we omit expressions like “such that xi is a singular part of X” in this and the
remaining definitions of plural properties.
8 Moreover, lexical one-place predicates which are E are –D, and those which are D are –E, since
otherwise there would be an i such that P<xi> is equivalent to P<X>. But such predicates
apparently are not lexicalized in natural languages.
9 We have replaced Goodman’s term “collective” by “cumulative,” reserving the term “collect-
ive” as the antonym of “distributive,” as in note 5. Goodman used the term “cumulative” for
a plural property of two-place predicates; our usage follows Krifka (1992). Another term
for “cumulative” is “fully additive” (Eilenberg 1974). For further discussion of terminology for
plural properties, see Langendoen (1998).

Table 8.1 Classification of one-place predicates according to their plural

properties

Plural property

Predicate E C D N

(6) be healthy − + + +
(7) be quiet − − + +
(8) be infected + + − +
(9) be noisy + + − −

• P is nucleative (N) if for some i, P<X> entails P<xi>.7

Any predicate which is D is also N; hence (6) and (7), being D, are also
N. However, a −D predicate may or may not be N. For example, the
−D predicate (8) is N, since (8a) entails (8d), whereas (9) is non-nucleative
(−N), since (9a) (on its collective reading) does not entail (9d).

• P is expansive (E) if for some i, P<xi> entails P<X>.
Predicates (8) and (9) are E, since (8d) entails (8a) (on its collective read-
ing), and similarly for (9). On the other hand, (6) and (7) are non-expansive
(−E), since (6d) does not entail (6a), and similarly for (7).8

• P is cumulative (C) if for all i, the P<xi>s together entail P<X>.9

Any predicate which is E is also C; hence (8) and (9), being E, are also C.
However, a −E predicate may or may not be C. For example, the −E
predicate (6) is C, since (6b) and (6c) together entail (6a) (on its collective
reading), whereas (7) is non-cumulative (−C), since (7b) and (7c) together
do not entail (7a).

(6) be healthy

a. Anna and Bob are healthy
b. Anna is healthy
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c. Bob is healthy
d. Anna is healthy or Bob is healthy

(7) be quiet

a. Anna and Bob are quiet
b. Anna is quiet
c. Bob is quiet
d. Anna is quiet or Bob is quiet

(8) be infected

a. Anna and Bob are infected
b. Anna is infected
c. Bob is infected
d. Anna is infected or Bob is infected

(9) be noisy

a. Anna and Bob are noisy
b. Anna is noisy
c. Bob is noisy
d. Anna is noisy or Bob is noisy

Of special interest are predicates like (6), which are both C and D (CD).
For CD predicates, the equivalence in (10) holds, where & represents sentential
conjunction. Since & also represents the sum operator for individuals (i.e.
X = x1 & . . . & xn), (10) can be expressed as (11), which is a special case of
“conjunction reduction” as exemplified in (12):

(10) P<x1> & . . . & P<xn> ↔ P<X>
(11) P<x1> & . . . & P<xn> ↔ P<x1 & . . . & xn>
(12) Anna is healthy and Bob is healthy ↔ Anna and Bob are healthy (=

(6a))

The equivalence in (12) holds whether or not sentence (6a) is understood
distributively. Similar equivalences obtain for sentences (7a), (8a), and (9a), if
they are understood distributively, but not otherwise.

3 Plural Properties of Two-place Predicates

Next, let R be a two-place predicate over the variable individuals X and Y

serving as its subject and object, schematically R<X, Y>. If X and Y are
plural individuals made up of the singular individuals x1, . . . , xn and y1, . . . ,
ym (e.g. X = Anna and Bob, where x1 = Anna and x2 = Bob; and Y = Otto and

Nan, where y1 = Otto and y2 = Nan), then the interpretation of the resulting
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Table 8.2 Classification of two-place predicates according to their plural

properties

Plural property

Predicate EC CC DD DN 2D NN

(13) be in love with − + + + + +
(14) be looking at + + − + + +
(15) be defending + + − − + +
(16) be next to + + − − − +
(17) be the same weight as − − − − − −

10 Goodman (1951:49) wrote: “As the number of places increases, so does the number of such
differences among predicates as we have been considering; but there is no need for burdening
ourselves with terms for all the possible variations.”
11 The plural property that Goodman called “cumulative” would be called, in our terminology,
“2-cumulative” (2C); similarly Krifka’s “summative” would be called “1-cumulative” (1C). These
and their dissective counterparts are properties of certain comparative adjectives; for example,
be quieter than is 1-dissective (1D) and 2C, and be noisier than is 2D and 1C. If a two-place
predicate is either 1C or 2C then it is CC, but not conversely.
12 DD is similar to but not the same as Goodman’s “pervasive.”

sentence again depends on the plural properties of R. Goodman did not
provide a systematic analysis of the plural properties of two-place predicates,
and to our knowledge none has been offered since.10 For lexical two-place
predicates in English, we find that the following six plural properties are
required.11 We illustrate these properties using the predicates and sentences in
(13–17). The classification of those predicates appears in table 8.2.

• R is doubly dissective (DD) if for all i and j, R<X, Y> entails R<xi,
yj>.12

The two-place predicate (13) is DD, since (13a) entails (13b–e). However,
none of the predicates in (14–17) is DD.

• R is dissective-nucleative (DN) if for all i there is some j, and for all k there
is some h such that R<X, Y> entails R<xi, yj> and R<xh, yk>.
Any predicate which is DD is also DN, hence (13) is DN. Moreover, (14)
is DN, since (14a) entails (14f ). However, none of the predicates in (15–17)
is DN.

• R is 2-dissective (2D) if for all j, R<X, Y> entails R<X, yj>.
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Any predicate which is DN is also 2D, hence (13) and (14) are 2D. More-
over, (15) is 2D, since (15a) entails both (15g) and (15h). However, neither
(16) nor (17) is 2D.

• R is doubly nucleative (NN) if for some i and j, R<X, Y> entails R<xi, yj>.
Any predicate which is 2D is also NN, hence (13–15) are 2D. Moreover,
(16) is NN since (16a) entails (16i). However (17) is not NN, since (17a)
does not entail (17e).

• R is expansive-cumulative (EC) if for all i there is some j, and for all k there
is some h such that the R<xi, yj>s and R<xh, yk>s together entail R<X, Y>.
The predicates in (14–16) are EC. For example, (14f ) entails (14a), and
similarly for (15) and (16). On the other hand, (13) and (17) are not EC,
since (13f ) does not entail (13a), and (17c) does not entail (17a).13

• R is doubly cumulative (CC) if for all i and j, the R<xi, yj>s together entail
R<X, Y>.
Any predicate which is EC is also CC, hence (14–16) are CC. Moreover
(13) is CC, since (13b–e) together entail (13a). However, (17) is not CC,
since (17b) does not entail (17a).14

(13) be in love with

a. Anna and Bob are in love with Otto and Nan
b. Anna is in love with Otto
c. Anna is in love with Nan
d. Bob is in love with Otto
e. Bob is in love with Nan
f. Anna is in love with Otto and Bob is in love with Nan, or Anna is

in love with Nan and Bob is in love with Otto
g. Anna and Bob are in love with Otto
h. Anna and Bob are in love with Nan
i. Anna or Bob is in love with Otto or Nan

(14) be looking at

a. Anna and Bob are looking at Otto and Nan
b. Anna is looking at Otto
c. Anna is looking at Nan
d. Bob is looking at Otto
e. Bob is looking at Nan

13 Lexical two-place predicates which are DD are −EC and conversely. This is comparable to the
restriction on lexical one-place predicates pointed out in n. 8.
14 Examples (17a) and (17b) are true together if the number of women and men is the same, but
not if the number of women is different from the number of men.
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f. Anna is looking at Otto and Bob is looking at Nan, or Anna is
looking at Nan and Bob is looking at Otto

g. Anna and Bob are looking at Otto
h. Anna and Bob are looking at Nan
i. Anna or Bob is looking at Otto or Nan

(15) be defending

a. Anna and Bob are defending Otto and Nan
b. Anna is defending Otto
c. Anna is defending Nan
d. Bob is defending Otto
e. Bob is defending Nan
f. Anna is defending Otto and Bob is defending Nan, or Anna is

defending Nan and Bob is defending Otto
g. Anna and Bob are defending Otto
h. Anna and Bob are defending Nan
i. Anna or Bob is defending Otto or Nan

(16) be next to

a. Anna and Bob are next to Otto and Nan
b. Anna is next to Otto
c. Anna is next to Nan
d. Bob is next to Otto
e. Bob is next to Nan
f. Anna is next to Otto and Bob is next to Nan, or Anna is next to

Nan and Bob is next to Otto
g. Anna and Bob are next to Otto
h. Anna and Bob are next to Nan
i. Anna or Bob is next to Otto or Nan

(17) be the same weight as15

a. The women are the same weight as the men
b. Each woman is the same weight as each man
c. Each woman is the same weight as one of the men and each man is

the same weight as one of the women
d. The women are the same weight as one of the men
e. One of the women is the same weight as one of the men

Conjunction reduction for sentences containing a two-place predicate is the
equivalence in (18) (where X = x1, . . . , xn and Y = y1, . . . , ym). If a predicate,

15 The predicate be the same weight as is lexically complex. A lexically simpler example with the
same plural properties is be in equilibrium with.
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like (13), is both CC and DD (CCDD), then any sentence in which it occurs
as the main predicate with plural subject and object, such as (13a), exhibits
the equivalence in (18) on both its collective and distributive readings (these
readings being themselves equivalent), as shown in (19). On the other hand,
any sentence whose main two-place predicate is not CCDD exhibits conjunc-
tion reduction only on its distributive reading:

(18) P<x1, y1> & . . . & P<x1, ym> & . . . & P<xn, y1> & . . . & P<xn, ym> ↔
P<x1 & . . . & xn, y1 & . . . & ym>

(19) Anna is in love with Otto and Anna is in love with Nan and Bob is in
love with Otto and Bob is in love with Nan ↔ Anna and Bob are in
love with Otto and Nan (= (13a))

We do not investigate here the very interesting question of the correlation
of the plural properties of predicates with their other semantic properties. For
example, the CCDD predicates largely, if not entirely, denote mental states,
whereas the ECDN predicates denote actions carried out by singular, animate
individuals.

4 Coreference without Binding of the Object of Two-place
Predicates

Next, let the object of a two-place predicate be the same as its subject, but
without being bound by it, schematically R<X, Y>, where Y = X.16 If X is
instantiated by a plural individual made up of the singular individuals x1, . . . ,
xn (e.g. X = Anna and Bob, where x1 = Anna and x2 = Bob), then the resulting
sentences are interpreted as in (13–17), with Anna substituted for Otto, and
Bob for Nan. In particular, consider (20) and (21), which are the counterparts
to (13) and (14) (omitting the counterparts to the original (b), (c), (d), (e), (g),
(h), and (i) examples, so that the original (f ) examples correspond to (b), and
adding new (c) examples, which are the conjunctions of the counterparts to
the original (b), (c), (d), and (e) examples). Because the predicate be in love

with is CCDD, (20a) is equivalent to (20c), and because be looking at is EC
and DN (ECDN), (21a) is equivalent to (21b):

16 Here we follow Fiengo and May (1994), but without adopting their notation. The resulting
examples, which involve coreference between subject and object but without the object being
bound by the subject, do not violate Principle C of the Binding Theory (Chomsky 1981),
because the object R-expression, although coreferential with the subject, is free, not bound.
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(20) be in love with

a. Anna and Bob are in love with Anna and Bob
b. Anna is in love with Anna and Bob is in love with Bob, or Anna is

in love with Bob and Bob is in love with Anna
c. Anna is in love with Anna and Bob is in love with Bob and Anna is

in love with Bob and Bob is in love with Anna
(21) be looking at

a. Anna and Bob are looking at Anna and Bob
b. Anna is looking at Anna and Bob is looking at Bob, or Anna is

looking at Bob and Bob is looking at Anna
c. Anna is looking at Anna and Bob is looking at Bob and Anna is

looking at Bob and Bob is looking at Anna

Making use of the logical equivalences in (22) and (23), we restate
these results in (26) and (27). In general, if a CCDD predicate has an
identical, coreferential plural subject and object, the resulting sentence
entails the corresponding reflexive and reciprocal sentences, whereas if an
ECDN predicate has an identical, coreferential plural subject and object, the
resulting sentence is entailed by the corresponding reflexive and reciprocal
sentences:

(22) Anna {is in love with, is looking at} Anna, and Bob {is in love with, is
looking at} Bob ↔ Anna and Bob {are in love with, are looking at}
themselves

(23) Anna {is in love with, is looking at} Bob, and Bob {is in love with, is
looking at} Anna ↔ Anna and Bob {are in love with, are looking at}
each other

(24) Anna and Bob are in love with Anna and Bob (= (20a))
a. Anna and Bob are in love with themselves
b. Anna and Bob are in love with each other

(25) Anna and Bob are looking at Anna and Bob (= (21a))
a. Anna and Bob are looking at themselves
b. Anna and Bob are looking at each other

(26) Example (24) is understood as the conjunction of the reflexive sentence
(24a) and the reciprocal sentence (24b); i.e. as entailing each of those
sentences.

(27) Example (25) is understood as the disjunction of the reflexive sentence
(25a) and the reciprocal sentence (25b); i.e. as being entailed by each of
those sentences.
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The situation with the EC and 2D (EC2D) predicate be defending is a little
harder to analyze, as the examples in (28) illustrate:

(28) be defending

a. Anna and Bob are defending Anna and Bob
b. Anna and Bob are defending Anna
c. Anna and Bob are defending Bob
d. Anna is defending Anna and Bob is defending Bob, or Anna is

defending Bob and Bob is defending Anna
e. Anna and Bob are defending themselves
f. Anna and Bob are defending each other

Since (28) is EC, (28d) entails (28a); it also entails the disjunction of (28e) and
(28f ). However, since (28) is also 2D, (28a) entails both (28b) and (28c), and
consultants disagree as to the logical relation between (28b) and (28c) on the
one hand, and reflexive and reciprocal sentences (28e) and (28f ) on the other.
Some consultants, including the first author, consider (28b) and (28c) together
to entail the reflexive sentence (28e); others, including the second author,
consider them to entail the reciprocal sentence (28f ). This uncertainty leads us
to suspect that (28b) and (28c) together (and consequently (28a) by itself )
entail the disjunction of (28e) and (28f ). If that is correct, then (28a) is equival-
ent to the disjunction of the reflexive sentence (28e) and the reciprocal sen-
tence (28f ), just as (25) is equivalent to the disjunction of the reflexive sentence
(25a) and the reciprocal sentence (25b).

Thus the interpretation of a sentence with a two-place predicate with an
identical, coreferential plural subject and object in which the object is free
differs from those of the corresponding sentences in which bound reflexive or
reciprocal anaphors occur as the object. Depending on the plural properties
of the predicate, the former sentence is either logically stronger or weaker
than the corresponding sentences with bound anaphors. We turn next to an
investigation of the interpretations of sentences in which bound reflexive
anaphors occur, and show that these too depend in part on the plural proper-
ties of two-place predicates.

5 Reflexive Two-place Predicates

Let R be a two-place predicate. Then Rf is a reflexive two-place predicate
obtained from R by replacing the object variable with a reflexive anaphor f

(e.g. in English herself, himself, themselves) bound by the subject, schematically
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Table 8.3 Classification of reflexive two-place predicates according to their

plural properties

Plural property

Predicate CCf DDf 2Df

(29), (30) be in love with f; be looking at f + + +
(31) be defending f + − +

17 Since all strictly NN and −NN predicates are either logically reflexive (be the same weight as)
or irreflexive (be next to), the reflexive predicates derived from them are of no particular interest,
resulting in either tautologies or contradictions.

R<X, f>. The plural properties of reflexive two-place predicates are as fol-
lows; examples appear in (29–31), and the classification of reflexive two-place
predicates appears in table 8.3.17

• Rf is reflexively doubly dissective (DDf) if for all i, R<X, f > entails R<xi, xi>.
The distinction between DD and DN is neutralized for reflexive two-place
predicates. If R is either DD or DN, then its Rf counterpart is DDf. For
example, (29) is DDf, since (29a) entails both (29b) and (29c); similarly for
(30). On the other hand, (31) is not DDf, since (31a) (on its collective
reading) entails neither (31b) nor (31c).

• Rf is reflexively 2-dissective (2Df) if for all i, R<X, f > entails R<X, xi>.
All DDf predicates are 2Df. Moreover if R is 2D, then its Rf counterpart is
2Df. For example, (31) is 2Df, since (31a) entails both (31d) and (31e).

• Rf is reflexively doubly cumulative (CCf ) if for all i, the R<xi, xi>s together
entail R<X, f >.
The distinction between EC and CC is also neutralized for reflexive two-
place predicates. All such predicates are CCf; for example, (29) is CCf,
since (29b) and (29c) together entail (29a); similarly for (30) and (31).

(29) be in love with f

a. Anna and Bob are in love with themselves
b. Anna is in love with herself
c. Bob is in love with himself

(30) be looking at f

a. Anna and Bob are looking at themselves
b. Anna is looking at herself
c. Bob is looking at himself
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(31) be defending f

a. Anna and Bob are defending themselves
b. Anna is defending herself
c. Bob is defending himself
d. Anna and Bob are defending Anna
e. Anna and Bob are defending Bob

At this point the question arises as to what contribution is made by the
reflexive anaphor f to the meaning of the reflexive predicate Rf. First, R<X, f >
is not equivalent to R<X, X>, unless X itself is singular. Second, R<X, f >
does not in general entail R<xi, xi> (for all i such that xi is a singular part of
X); that entailment holds only if Rf is DDf. The criterion for two-place reflex-
ivity is best stated in terms of “possibly intermediate individuals” as follows:

• Criterion for two-place reflexivity:

For all R and for all i such that xi is a singular part of X, there is an Xi such
that xi is part of Xi, and Xi is part of X, and R<X, f > entails R<Xi, Xi>.

If Rf is DDf, Xi may be taken to be xi itself for all i. Otherwise, Xi may have
to be larger than xi, possibly even X as a whole, as in the case of (31a) when
understood collectively.

6 Reflexive One-place Predicates

Certain one-place predicates in natural languages are also understood reflex-
ively (see, for example, Reinhart and Reuland 1994); we represent them
schematically as Pf or Pf<X>. Their plural properties appear below; an ex-
ample is (32), which corresponds to the two-place predicate R (33), and the
reflexive two-place predicate Rf (34). Its plural properties are summarized in
table 8.4.

Table 8.4 Classification of reflexive one-place predicates according to their

plural properties

Plural property

Predicate Cf Df

(32) be shaving + +
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• Pf is reflexively dissective (Df ) if for all i, Pf<X> entails Pf<xi> (which is
equivalent to R<xi, xi>, where R is the two-place predicate that corresponds
to Pf ).
All reflexive one-place predicates are Df. In particular, (32) is Df, since
(32a) entails both (32b) and (32c).

• Pf is reflexively cumulative (Cf) if for all i, the Pf<xi>s together entail Pf<X>.
All reflexive one-place predicates are Cf. In particular, (32) is Cf, since (32a)
is entailed by (32b) and (32c) together.

(32) be shaving (one-place)
a. Anna and Bob are shaving
b. Anna is shaving ↔ Anna is shaving herself
c. Bob is shaving ↔ Bob is shaving himself

(33) be shaving (two-place)
a. Anna and Bob are shaving Otto and Nan
b. Anna is shaving Otto and Bob is shaving Nan, or Anna is shaving

Nan and Bob is shaving Otto
c. Anna and Bob are shaving Otto
d. Anna and Bob are shaving Nan

(34) be shaving f (two-place)
a. Anna and Bob are shaving themselves
b. Anna is shaving herself
c. Bob is shaving himself
d. Anna and Bob are shaving Anna
e. Anna and Bob are shaving Bob

Thus all reflexive one-place predicates such as (32) are both Cf and Df
(CDf). On the other hand, (33) (like (15)) is 2D, and consequently (34), like
(31), is 2Df, but not DDf. As a result, any Pf is at least as strong as its Rf

counterpart. For example, (32) is stronger than (34): (32a) entails (34a), but not
conversely. If (34d) and (34e) are true, then so is (34a), but (32a) may be false.

In general, in languages like English in which reflexivity is normally
expressed using reflexive anaphors, inherently reflexive predicates correspond
to two-place predicates which are 2D (with which the subject can act as a
group as well as singularly), since only with such predicates is there a possibility
of semantic contrast.

7 Reciprocal Two-place Predicates

Again let R be a two-place predicate. Then Rp is a reciprocal two-place predic-
ate obtained from R by replacing the object variable with a reciprocal anaphor



THE LOGIC OF REFLEXIVITY AND RECIPROCITY 251

p (e.g. in English each other or one another) bound by a plural subject,
schematically R<X, p> if the subject is plural but not conjunctive (e.g. the

people, the Scandinavians), and R<X1 & . . . Xn, p> if it is conjunctive and its
members are disjoint (e.g. Anna and Bob; Anna and the children; the children

and the adults; Anna, Bob, Otto, and Nan; the Danes, Finns, Norwegians, and

Swedes). A partial listing of the plural properties of reciprocal two-place predi-
cates is as follows. Relevant examples appear in (35–7), and a partial classi-
fication of reciprocal predicates in table 8.5.18

• Rp is reciprocally doubly dissective (DDp) if (1) for all i, j such that xi and
xj are distinct singular parts of X, R<X, p> entails R<xi, xj>; and (2) for all
n > 1 and distinct i, j ≤ n such that xi and yj are singular parts of Xi and Xj

respectively, R<X1 & . . . Xn, p> entails R<xi, xj>.19

If R is DD, then its Rp counterpart is DDp. For example, (35) is DDp,
since (35a) entails (35b), and (35d) entails (35e).

• Rp is reciprocally dissective-nucleative (DNp) if (1) for all i there is a j, and
for all k there is an h such that R<X, p> entails R<xi, xj> and R<xh, xk>;
and (2) for all n > 1 and distinct i, k ≤ n there are j, h ≤ n ( j ≠ i and k ≠ h)
such that R<X1 & . . . Xn, p> entails R<xi, xj> and R<xh, xk>.
If Rp is DDp (e.g. (35)), then it is also DNp. Moreover, if R is DN, then its
Rp counterpart is DNp. For example, (36) is DNp, since (36a) entails
(36c), and (36d) entails (36f ). However, it is not DDp, since (36a) does not
entail (36b), and (36d) does not entail (36e).

Table 8.5 Partial classification of reciprocal two-place predicates according

to their plural properties

Plural property

Predicate ECp CCp DDp DNp 2Dp

(35) be in love with p − + + + +
(36) be looking at p + + − + +
(37) be defending p + + − − +

18 Our analysis is adequate for English and many other languages, but not for the otagai

construction in Japanese (Ikawa 1999).
19 Again henceforth, we omit for convenience expressions like “such that xi and xj are distinct
singular parts of Xi and Xj respectively.”
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• Rp is reciprocally 2-dissective (2Dp) if (1) for all j, R<X, p> entails R<
X − xj, xj>; and (2) for all n > 1 and j ≤ n, R<X1 & . . . Xn, p> entails
R<X1 & . . . Xj–1 & Xj+1 . . . Xn, xj>.
If Rp is DNp (e.g. (35) and (36)), then it is also 2Dp. Moreover, if R is 2D,
then its Rp counterpart is 2Dp. For example, (37) is 2Dp, since (37a)
entails (37b), and (37d) entails (37e).

• Rp is reciprocally expansive-cumulative (ECp) if (1) for all i there is a j, and
for all k there is an h such that the R<xi, xj>s and R<xh, xk>s together
entail R<X, p>; and (2) for all n > 1 and distinct i, k ≤ n there are j, h ≤ n

( j ≠ i and k ≠ h) such that R<xi, xj> and R<xh, xk> together entail
R<X1 & . . . Xn, p>.
If R is EC, then its Rp counterpart is ECp. For example, (36) is ECp, since
(36c) entails (36a), and (36f ) entails (36d); and similarly for (37). If Rp is
both ECp and DNp (ECDNp), as in (36), it is reciprocally weak
(Langendoen 1978).20

• Rp is reciprocally doubly cumulative (CCp) if (1) for all i, j, the R<xi, xj>s
and R<xj, xi>s together entail R<X, p>; and (2) for all n > 1 and distinct
i, j ≤ n, R<xi, xj> and R<xj, xi> together entail R<X1 & . . . Xn, p>.
If Rp is ECp (e.g. (36) and (37)), then it is also CCp. Moreover, if R is CC,
then its Rp counterpart is CCp. For example, (35) is CCp, since (35b)
entails (35a), and (35e) entails (35d). If Rp is both CCp and DDp (CCDDp),
as in (35), it is reciprocally strong (Langendoen 1978), i.e. satisfies the each-
the-other property of Fiengo and Lasnik (1973).21

(35) be in love with p

a. These people are in love with each other
b. Each of these people is in love with each other one
c. Each of these people is in love with some other one, and each of

these people has some other one in love with him or her
d. These men and women are in love with each other
e. Each of these men is in love with each of these women, and each of

these women is in love with each of these men

20 Following Langendoen (1978), the definition of ECDNp (reciprocally weak) can be expressed
as follows:

(i) Rp is ECDNp if (1) for all n > 1 and all i ≤ n, there are j, h, and for all k there are g, q such
that the R<xi, yj>s, R<yh, xi>s, R<xg, yk>s, and R<yk, xq>s together entail R<X1 & . . . Xn, p>,
and R<X1 & . . . Xn, p> entails each R<xi, xj>, R<xh, xi>, R<xg, xk>, and R<xk, xq>; and (2)
for all i there are j, h (not necessarily distinct) such that the R<xi, xj>s and R<xh, xi>s
together entail R<X, p>, and R<X, p> entails both R<xi, xj> and R<xh, xi>.

21 The distinction between ECDNp (reciprocally weak) and CCDDp (reciprocally strong) two-
place predicates is apparently well understood by the age of 4 years (Matsuo 1997).
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f. Each of these men is in love with one of these women, each of these
women is in love with one of these men, each of these men has one
of these women in love with him, and each of these women has one
of these men in love with her

(36) be looking at p22

a. These people are looking at each other
b. Each of these people is looking at each other one
c. Each of these people is looking at one other one, and each of these

people is being looked at by some other one
d. These women and men are looking at each other
e. Each of these women is looking at each of these men, and each of

these men is looking at each of these women
f. Each of these women is looking at one of these men, each of these

men is looking at one of these women, each of these women is
being looked at by one of these men, and each of these men is being
looked at by one of these women

(37) be defending p

a. These people are defending each other
b. Each of these people is being defended by all the others of these

people (as a group)
c. Each of these people is defending some other one, and each of these

people is being defended by some other one
d. These women and men are defending each other
e. These women (as a group) are defending each of these men and

these men (as a group) are defending each of these women
f. Each of these women is defending one of these men, each of these

men is defending one of these women, each of these women is being
defended by one of these men, and each of these men is being
defended by one of these women

From table 8.5, we see that the reciprocal two-place predicate be in love

with p is CCDDp (reciprocally strong), be looking at is ECDNp (reciprocally
weak), and be defending is ECp and 2Dp (EC2Dp; reciprocally neither strong
nor weak, but more nearly reciprocally weak than strong). Just as for reflexiv-
ity, the particular type of reciprocity exemplified by a reciprocal two-place

22 Kim and Peters (1998) and Dalrymple, Shieber, and Pereira (1998) impose a weaker “one-way
weak reciprocity” condition for predicates like be staring at p, which requires that every singular
individual which is part of the subject noun phrase be staring at someone else, but does not
require that every such individual be being stared at. We disagree with this judgment, believing
that either every such individual must both be staring at someone else and be being stared at by
someone else, or that the predicate is understood hyporeciprocally (see section 8), in which case
every individual must either be staring at someone else or be being stared at by someone else.
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predicate follows from the plural properties of its non-reciprocal two-place
counterpart. None of these types constitutes the fundamental criterion for
reciprocity from which the other types can be derived. However, before
we take up the question of the criterion for two-place reciprocity, we need
to define another plural property of reciprocal two-place predicates, and
consider two additional types.

Given that be next to is EC and NN (ECNN) and be the same weight as is
−CC and −NN (−CCNN), we expect be next to p to be ECNNp (and neither
DDp, DNp, nor 2Dp) and be the same weight as p to be −CCNNp, where
NNp is reciprocally doubly nucleative defined as follows:

• Rp is reciprocally doubly nucleative (NNp) if (1) for some distinct i, j,
R<X, p> entails R<xi, xj> and R<xj, xi>; and (2) for all n > 1, there
are xi1

, xj2
, . . . , xin–1

, xjn
, such that R<X1 & . . . Xn, p> entails R<xi1

, xj2
>,

R<xj2
, xi1

>, . . . , R<xin–1
, xjn

> and R<xjn
, xin–1

>.

This expectation is borne out if we consider sentences with subjects made up
of conjoined plural phrases as in (38) and (39). Example (38c) entails (38a),
showing that be next to p is ECp, and (38a) entails neither (38b) nor (38c), but
does entail (38d), showing that be next to p is strictly NNp. Similarly, (39b)
does not entail (39a), showing that be the same weight as p is −CCp, and (39a)
entails none of the other propositions in (39), showing that be the same weight

as p is −NNp. However, if we consider sentences with simple plural subjects as
in (40) and (41), a different picture emerges. Example (40c) entails (40a),
again showing that be next to p is EC, but (40a) also entails (40c), as if be next

to p were DNp. Similarly, (41c) entails (41a), as if be the same weight as p were
ECp, and (41a) entails (41c), as if be the same weight as p were DNp.23 What
we observe in these cases is the effect of the criterion for reciprocity together
with the logical symmetry (and transitivity, in the case of be the same weight

as) of these predicates:

(38) be next to p

a. These men and these women are next to each other
b. Each of these men is next to each of these women24

23 It may be felt that (41b) has a stronger reading; that it entails (41a) and that (41a) entails
(41b), so that be the same weight as p behaves as if it is CCDDp in this case. We return to this
question in section 9.
24 We have taken advantage of the symmetry of be next to and be the same weight as to simplify
the sentences in (38b–d), (39b–d), (40b) and (40c), and (41b) and (41c); e.g. in (38b), we have
omitted and each woman is next to each man.
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c. Each of these men is next to one of these women and each of these
women is next to one of these men

d. One of these men is next to one of these women
(39) be the same weight as p

a. These men and these women are the same weight as each other
b. Each of these men is the same weight as each of these women
c. Each of these men is the same weight as one of these women and

each of these women is the same weight as one of these men
d. One of these men is the same weight as one of these women

(40) be next to p (2)
a. These people are next to each other
b. Each one of these people is next to each other one
c. Each one of these people is next to some other one, and each of

these people has some other one next to him or her
(41) be the same weight as p (2)

a. These people are the same weight as each other
b. Each one of these people is the same weight as each other one
c. Each one of these people is the same weight as some other one

To assist in formulating the correct criterion for two-place reciprocity, we
first repeat the criterion for two-place reflexivity from section 5:

• For all R and for all i such that xi is a singular part of X, there is an Xi such
that xi is part of Xi, and Xi is part of X, and R<X, f> entails R<Xi, Xi>.

Next we define the notion of reciprocal connectedness, as follows:

• X is reciprocally connected by R (R*<X, X>) if and only if there are one or
more possibly plural individuals X1, . . . Xp each disjoint from X and from
each other such that R<X, X1> & . . . & R<Xp, X>.

Finally we obtain the criterion for reciprocity by substituting R*<Xi, Xi> for
R<Xi, Xi> in the criterion for reflexivity:

• Criterion for two-place reciprocity:

For all R and for all i such that xi is a singular part of X, there is an Xi such
that xi is part of Xi, and Xi is part of X, and R<X, p> entails R*<Xi, Xi>.25

25 Intermediate-size individuals may be needed to show that DNp (weakly reciprocal) predicates
satisfy the reciprocal criterion when the subject is made up of at least five singular individuals.
For example, let Rp be the DNp predicate be tickling p, with the subject X = Anna, Bob, Otto,
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It is reciprocal connectedness that primarily accounts for the differences in
entailment we have observed between (38) and (40) on the one hand, and (39)
and (41) on the other. In (38), R = be next to and X = these men and these

women. Taking xi to be one of these men, we may take Xi to be these men, and
Xi1

to be these women. This immediately satisfies the reciprocal connectedness
condition, since be next to*<these men, these men> = be next to<these men,
these women> & be next to<these women, these men>. A similar result is
obtained if we take xi to be one of these women. In (40), on the other hand, X
= these people. Taking xi to be one of these people, we may take Xi = xi, and Xi1

to be xj for j ≠ i. (The form of the sentence gives us no other choice for Xi, and
though we may choose Xi1

 to be X-xi, the fact that be next to p is NNp allows
us to select a singular individual.) This satisfies the reciprocal connectedness
condition for xi, since (by the symmetry of be next to) be next to*<xi, xi> = be

next to<xi, xj> & be next to<xj, xi>. Since this argument holds for any choice
of xi, we have established that (40a) entails (40c), without having to suppose
that be next to p is DNp. In a similar fashion, we can establish the equivalence
of (41a) and (41c), without having to suppose that be the same weight as p is
ECDNp.26

The complete classification of reciprocal two-place predicates according to
their plural properties appears in table 8.6. It is isomorphic to the classifica-
tion of two-place predicates in table 8.2.

Nan, and Lil, and suppose Anna is tickling Bob and Otto, Bob is tickling Anna and Otto, Otto
is tickling Nan and Lil, Nan is tickling Lil, and Lil is tickling Anna. Then the sentence Anna,

Bob, Otto, Nan, and Lil are tickling each other is true, even though Otto, as an individual, is not
reciprocally connected to himself by the be tickling p relation. However, the reciprocal criterion
is satisfied if we take XOtto = Anna, Otto, and Nan, and XOtto1

= Bob and Lil.
However, if the subject of a DNp predicate is infinite, then the reciprocal criterion may not be

satisfied. Imagine an infinite chain of people unbounded at both ends in which each person is
tickling the person to his or her right, and no other tickling is going on. Such a situation satisfies
DNp, but not the reciprocal criterion, and accordingly the sentence The people are tickling each

other is false (unless be tickling p is understood hyporeciprocally; see section 8). This shows that
the reciprocal criterion when applied to singular individuals is stronger than DNp.
26 Since be the same weight as p is −NNp, we must use the logical transitivity of the predicate to
obtain the result. In addition, the −NNp predicate be in equilibrium with p gives the impression
of being both 1Dp and 2Dp when its subject is simply plural. This result, too, can be accounted
for by the reciprocal criterion, since be in equilibrium with is neither NN nor logically transitive.
A similar observation holds for the predicate cancel out p discussed by Dalrymple, Shieber, and
Pereira (1991), as in the sentence The libration point is where the gravitational fields of the sun, the

moon, and the earth cancel each other out. As they observe, the libration point is understood to
be where the gravitational field of the sun cancels out those of the moon and the earth together,
the gravitational field of the moon cancels out those of the sun and the earth together, and the
gravitational field of the earth cancels out those of the sun and the moon together.
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Table 8.6 Complete classification of reciprocal two-place predicates

according to their plural properties

Plural property

Predicate ECp CCp DDp DNp 2Dp NNp

(35) be in love with p − + + + + +
(36) be looking at p + + − + + +
(37) be defending p + + − − + +
(38)/(40) be next to p + + − − − +
(39)/(41) be the same weight as p − − − − − −

27 R**<X, X> reduces to R<X, X> if p = 0.

Finally, the definitions of reflexivity and reciprocity can be unified by
generalizing the notion of reciprocal connectedness to include reflexive
connectedness (R<X, X>) as follows:

• X is reciproreflexively connected by R (R**<X, X>) if and only if there
are zero or more possibly plural individuals X1, . . . Xp each disjoint from
X and from each other such that R<X, X1> & . . . & R<Xp, X>.27

Letting pf represent a reciproreflexive anaphor (e.g. se in the various
Romance languages and emo in some Uto-Aztecan languages such as Yaqui),
a general criterion for reciproreflexivity can be stated as follows; examples
appear in (42). The reciproreflexive criterion predicts correctly that (42b) can
be used to describe a situation in which two out of three or more people like
each other and the rest of them like themselves:

• For all R and for all i such that xi is a singular part of X, there is an Xi such
that xi is part of Xi, and Xi is part of X, and R<X, pf> entails R**<Xi, Xi>.

(42) Reciproreflexive sentences with anaphors (= (5)):

a. Ana y Pepe se quieren “Ana and Pepe like themselves or each
other”

b. Ume yoemem emo waata “The people like themselves or each
other”



258 D. TERENCE LANGENDOEN AND JOËL MAGLOIRE

8 Hyporeciprocal Two-place Predicates

Fiengo and Lasnik (1973) first pointed out cases of apparent reciprocity, such
as (1c) and the examples in (43), in which the reciprocity criterion fails. We
call such sentences and the two-place predicates they contain “hyporeciprocal”:

(43) Hyporeciprocal sentences:

a. The plates are stacked on top of each other
b. The natural numbers succeed each other
c. The children caught measles from each other

Hyporeciprocity arises when the two-place predicate is either logically asym-
metric (be stacked on top of, succeed ), or pragmatically so (caught measles

from), and in English, at least, only certain asymmetric predicates tolerate this
apparent failure (e.g. be outside of does not).28 Kim and Peters (1998) and
Dalrymple et al. (1998) account for hyporeciprocity by means of their “Strong-
est Meaning Hypothesis.” For example, any interpretation of the sentences in
(43) which honors the reciprocal criterion results in a semantic or pragmatic
contradiction (e.g. in (43c)), each of the children would have to be a member
of a closed loop along which measles was transmitted from one child to the
next, which contradicts our beliefs about how such contagions are spread).
Consequently, they argue, the strongest meaning which does not lead to con-
tradiction is made available, which, in the case of (43c), is one in which each
of the children is linked to every other child through a chain in which the
paired children either caught measles from the other child, or infected the
other child with measles.

We do not adopt Kim and Peters’s and Dalrymple et al.’s solution, first
because we do not see how it explains the failure of some asymmetric predic-
ates to be used hyporeciprocally,29 and second because the reciprocity crite-
rion does not accommodate itself readily to the Strongest Meaning Hypoth-
esis. Instead we adopt a solution like that proposed by Dixon (1988) for cases
of hyporeciprocity in Fijian. Dixon points out that the prefix vei- in Fijian
forms not only ordinary reciprocal predicates from two-place predicates in
Fijian, but also hyporeciprocal ones, for example vei’eve from vei- plus ’eve

“nurse.” A sentence containing this predicate and plural subject understood

28 Bolinger (1987) points out a number of predicates for which the reciprocal criterion can be
violated in English, which Langendoen (1978) contends require that the criterion be honored,
notably precede.
29 Kim and Peters (1998:244n. 13) acknowledges this problem and suggests a revision to the
Strongest Meaning Hypothesis to deal with it.
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as “the baby and its grandmother” is invariably construed as “its grandmother
is nursing the baby,” not as “the baby and its grandmother are nursing each
other.” Dixon proposes that the literal meaning of the sentence is “the baby
and its grandmother enter into a nursing relation with each other,” with the
actual interpretation derived from the implicature that if a baby and its grand-
mother are in a nursing relation, then its grandmother is nursing the baby,
and not vice versa.

Dixon’s account of Fijian hyporeciprocity can be formalized as follows. Let
R be a semantically or pragmatically asymmetric two-place predicate, and let
R′ be the symmetric two-place predicate meaning “enter into the relation R
with,” which when combined with p has the same phonological form as R. Then
R′<X, p> is a reciprocal two-place predicate with respect to R′ (inasmuch as it
satisfies the reciprocity condition), but a hyporeciprocal two-place predicate
with respect to R. Moreover, this account appears to work for hyporeciprocity
in English (and in any other natural language) as well as in Fijian.30

Additional support for our view of hyporeciprocity is provided by the
results of experiments carried out by Philip (2000), who found that children
tend to interpret ECDNp (weakly reciprocal) two-place predicates such as be

tickling p hyporeciprocally (e.g. as “be entering into a tickling relation with
each other,” instead of as “be tickling each other”), and that even a small,
but non-negligible, percentage of adults do. This suggests that hyporeciprocal
interpretations do not simply arise as a result of a strategy to avoid contradic-
tions, and may even be the “initial state” of the representations which typically
develop into ECDN reciprocal ones.

9 Reciprocal One-place Predicates

In addition to reflexive one-place predicates, natural languages also contain
reciprocal one-place predicates, which we represent schematically as Pp (or
Pp<X>).31 The plural properties of reciprocal one-place predicates are as fol-

30 Kim and Peters (1998) and Dalrymple et al. (1998) distinguish two types of hyporeciprocity
(in addition to “one-way weak reciprocity” discussed in n. 22), which they call “intermediate
alternating reciprocity,” manifested by example (43c), and “inclusive alternative ordering,” mani-
fested by (43a). We are not convinced of the need for this distinction. For example, suppose
there are six children, three of whom infect the other three with measles. Then we consider (43c)
true, even though this is an instance of the weaker condition of inclusive alternative ordering. It
is the latter interpretation that generally arises under our account of hyporeciprocity.
31 Reciprocal one-place predicates are also known, somewhat misleadingly, as “symmetric pre-
dicates”; see Lakoff and Peters (1969), Langendoen (1992).
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lows; examples appear in (44–6), and the classification of the predicates in
table 8.7.

• Pp is reciprocally dissective (Dp) if for all distinct i and j, Pp<X> entails
Pp<xi & xj> (which is equivalent to R<xi, xj> & R<xj, xi>, where R is the
two-place predicate corresponding to Pp).
(44) and (45) are Dp, since (44a) entails (44b–d), (45a) entails (45b–d),
 and (45e) entails (45f ). However, (46) is −Dp, since (46a) does not entail
(46b–g).32

• Pp is reciprocally cumulative (Cp) if for all distinct i and j, the Pp<xi & xj>s
together entail P<X>.
(45) and (46) are Cp, since (45b–d) together entail (45a), and (46b–g)
together entail (46a). However, (44) is −Cp, since (44b–d) together do not
entail (44a).33

(44) agree

a. Anna, Bob, and Otto agree
b. Anna and Bob agree ↔ Anna agrees with Bob and Bob agrees with

Anna
c. Anna and Otto agree ↔ Anna agrees with Otto and Otto agrees

with Anna

Table 8.7 Classification of reciprocal one-place predicates according to their

plural properties

Plural property

Predicate Cp Dp

(44) agree − +
(45) disagree + +
(46) be side-by-side + −

32 Examples (44a), (45a), and (46a) are all ambiguous, admitting of non-reciprocal interpreta-
tions containing a covert indefinite object in addition to their reciprocal interpretations. The
former interpretations are to be ignored.
33 Almerindo Ojeda (personal communication) points out that the three-way distinction among
reciprocal one-place predicates is also manifested in reciprocal one-place predicate nouns. For
example, be friends is −Cp and Dp (like agree); be sisters is Cp and Dp (CDp, like disagree); and
be neighbors is Cp and −Dp (like be side-by-side).
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d. Bob and Otto agree ↔ Bob agrees with Otto and Otto agrees with
Bob

(45) disagree

a. Anna, Bob, and Otto disagree
b. Anna and Bob disagree ↔ Anna disagrees with Bob and Bob

disagrees with Anna
c. Anna and Otto disagree ↔ Anna disagrees with Otto and Otto

disagrees with Anna
d. Bob and Otto disagree ↔ Bob disagrees with Otto and Otto

disagrees with Bob
e. These men and these women disagree
f. Each of these men and these women disagrees with each of the

other of these men and these women
(46) be side-by-side34

a. Anna, Bob, Otto, and Nan are side-by-side
b. Anna and Bob are side-by-side ↔ Anna is beside Bob and Bob is

beside Anna
c. Anna and Otto are side-by-side ↔ Anna is beside Otto and Otto is

beside Anna
d. Anna and Nan are side-by-side ↔ Anna is beside Nan and Nan is

beside Anna
e. Bob and Otto are side-by-side ↔ Bob is beside Otto and Otto is

beside Bob
f. Bob and Nan are side-by-side ↔ Bob is beside Nan and Nan is

beside Bob
g. Otto and Nan are side-by-side ↔ Otto is beside Nan and Nan is

beside Otto

Each of the reciprocal one-place predicates (44–6) is stronger than its
two-place counterpart (47–9). First, (44) is stronger than (47), because (44a)
entails (47a), but not conversely. For (44a) to be true, Anna, Bob, and Otto
must agree as a threesome about the same thing, whereas for (47a) to be true,
they merely have to agree pairwise, as in (47b–d). This difference results from
the fact that (47) is CCp, whereas (44) is −Cp.35 Second, (45) is stronger than

34 Example (46) shows that a reciprocal one-place predicate need not be morphologically identi-
cal to its two-place counterpart; the same is true for reflexive one-place predicates (e.g. commit

suicide is a one-place reflexive predicate whose two-place counterpart is kill ).
35 For discussion of this cumulativity difference between the reciprocal one-place predicate be

similar and the reciprocal two-place predicate be similar to p, see Langendoen (1978). Leonard
and Goodman (1940) were the first to observe and describe the difference in cumulativity
between these two kinds of reciprocal predicates.
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(48), since although (45a) and (48a) are logically equivalent, (45e) entails
(48e), but not conversely.36 This difference results from the fact that the Dp
property of (45) is stronger than the DDp property of (48), since it applies
both within and across the members of a conjoined subject. Finally, (46) is
stronger than (49), since (46a) entails (49a), but not conversely. Example (46a)
is entailed by any three of the propositions in (46b–g) which involve all four
of the singular individuals which comprise the subject of (46a) (e.g. (46b),
(46e), and (46g) together), whereas (49a) is entailed by any two of the pro-
positions in (49b–g) which involve all four of those individuals (e.g. (49b) and
(49g) together). This difference results from the fact that the Cp property of
(46) is stronger than the ECp property of (49):

(47) agree with p

a. Anna, Bob, and Otto agree with each other
b. Anna and Bob agree with each other ↔ Anna agrees with Bob and

Bob agrees with Anna
c. Anna and Otto agree with each other ↔ Anna agrees with Otto

and Otto agrees with Anna
d. Bob and Otto agree with each other ↔ Bob agrees with Otto and

Otto agrees with Bob
(48) disagree with p

a. Anna, Bob, and Otto disagree with each other
b. Anna and Bob disagree with each other ↔ Anna disagrees with

Bob and Bob disagrees with Anna
c. Anna and Otto disagree with each other ↔ Anna disagrees with

Otto and Otto disagrees with Anna
d. Bob and Otto disagree with each other ↔ Bob disagrees with Otto

and Otto disagrees with Bob
e. These men and these women disagree with each other
f. Each of these men and these women disagrees with each of the

other of these men and these women (= (45f ))
(49) be beside p

a. Anna, Bob, Otto, and Nan are beside each other
b. Anna and Bob are beside each other ↔ Anna is beside Bob and

Bob is beside Anna
c. Anna and Otto are beside each other ↔ Anna is beside Otto and

Otto is beside Anna
d. Anna and Nan are beside each other ↔ Anna is beside Nan and

Nan is beside Anna

36 Note that (45e) entails (45f ), but (48e) does not entail (48f ), which repeats (45f ).
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e. Bob and Otto are beside each other ↔ Bob is beside Otto and Otto
is beside Bob

f. Bob and Nan are beside each other ↔ Bob is beside Nan and Nan
is beside Bob

g. Otto and Nan are side-by-side ↔ Otto is beside Nan and Nan is
beside Otto

Among the Cp and Dp (CDp) reciprocal one-place predicates are those,
like (50), that are related to two-place predicates which are reflexive (in the
traditional logical sense), symmetric, and transitive. Example (50) is CDp
because (50a) and (50b) are equivalent:

(50) be the same weight

a. These people are the same weight
b. Each pair of these people is the same weight ↔ Each of these

people is the same weight as each other one

As a reciprocal one-place predicate, (50) is stronger than its reciprocal two-
place counterpart (39)/(41), which, as we showed in section 7, is −ECp and
−NNp. In n. 23, we observed that a sentence like (41a) may be felt to have a
CCDDp, rather than an ECDNp interpretation (which it receives as a result
of the criterion for reciprocity). We attribute that perception to a tendency to
understand (41a) as equivalent to (50a), like the tendency noted by Leonard
and Goodman (1940) to interpret sentences like (44a) as equivalent to those
like (47a). However, suppose the referent of these people is a group of ident-
ical twins and that each person is the same weight as his or her twin, but a
different weight from everyone else in the group. Then (50a) is false, but (41a)
is true, and likely to be judged so, despite the general tendency to interpret it
as (50a).
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