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ABSTRACT

This thesis deals, primarily, with the structural properties which re-
strict anaphora options., It is argued that the relation 'precede~and-
command,' which has been believed since early stages of transformational
grammar to capture these structural restrictions plays, in fact, no role in
determining anaphora options. '

The discussion introduces the notion 'syntactic domain of a node o
which is defined as the subtree dominated by the first branching node which
dominates . It is argued that anaphora restrictions apply to two given
NP's just in case one of these NP's is in the syntactic domain of the
other. If this is the case, the anaphora rule requires that the NP which
is in the domain of the other should be a pronoun for an anaphoric relation
to hold.

It is suggested, further, that the domains defined this way reflect
the basic units of the processing of sentences and, consequently, that
major linguistic rules are restricted to operate only within the same syn-
tactic domains, which accounts for various correlations between anaphora
options and semantic properties of sentences.
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INTRODUCTION

The only constant in the debates of the last few years concerning ana~
phoric relations has been the assumption that whatever the rules are, they
are to be stated in terms of the relation 'precede-and~command.' This re-
lation was introduced to account for a problem which is independent of the
specific theory one adopts concerning the status of anaphoric relations,
Any theory of anaphora has to account for the fact that a pronoun cannot
be related arbitrarily to any full NP in a sentence. In other words, it is
not sufficient that the context, the semantics of the sentence, or the
situation in the world permit two NP's to be anaphorically related—certain
structural properties of the two NP's impose further restrictions on their
coreference options in a given sentence. Thus, not in all of the following

sentences can Rosa be coreferential with she

I a) Rosa denied that she met the Shah,
b) She denied that Rosa met the Shah.

ITa) The man who traveled with Rosa denied that she met the Shah,
b) The man who traveled with her denied that Rosa met the Shah,

In (Ib), she and Rosa can only be interpreted as referring to different

persons,

That the restriction on anaphora is not so simple as to say that the
antecedent must precede the pronoun is indicated by the fact that in (ITb)
coreference is possible although the pronoun precedes the antecedent. Sen~
tences like (IIb) are, perhaps, not always fully natural on the
coreference reading, and their appropriateness may depend upon the
context of their utterance. The crucial point, however, is that while

there are oontexts which permit coreference in (IIb), no discourse



rermits a coreference reading in (Ib). The restricticns on anaphora must,
the-efore, distinguish these two cases and specify the structural conditions
under which two given NP's cannot have an anaphoric relation (or corefer).
The relation of precede-and-command (wl:iich will he defined and discussed in
Chapter 1) has been supposed to capture these conditions. I will argue, how-
ever, in Chapter 1, that this relation plays no role in determining anaphora
options and has, probably, no other linguistic relevance.

My concern in the discussion to follow is, primarily, to define the
structural relations which restrict anaphora options, However, a proper
specification of these structural relations has much broader consequences: I
will argue that these relations define a more general notion of the syntactic
domain of a given node and that anaphora rules are restricted to operate on
two given NP's just in care one of these NP's is in the domain of the other,
We will see (nrimarily in Chanter 2) that there are several striking correla-
tions between anaphora facts and various semantic properties of sentences,
such as theme-Rhene relations, logical (entailment) relations and relative
quantifier scope. In Chapter 5 I will suggest that these correlations are
due to the fact that all these semantic properties are determined on the
basis of the same syntactic domains, and that, in general, major linguistic
rules are restricted, like the anaphora rules, to operate ornly on nodes with~

in the same minimal domain.



Chapter 1: THE SYNTACTIC DOMAIN FOR COREFERENCE OF DEFINITE NOUN PHRASES

1.1 The relation of precede and command, Following Langacker (1969), who

introduced the relation of gommand, this relation is defined as in (1):

1) a node A commands a node B if neither A nor B dominates the
other and the S node most immediately dominating A also domi-
nates B,

Jackendoff (1972) sugi-ested a modification of the definition so that it makes

use of the notion cvclic node ratier than S. Within the 'Extended Standard

Theory', certain NP's are considered cyclic nodes, so Jackendoff's modifice ~
tion allows them to participate in the determination of command relations.
The restriction on ananhora which was surcested by Langacker, and which
was adopted in most studies of coreference restrictions, states, roughly,
that the pronoun cannot both precede and command its antecedent, or that no
coreference is possible between a pronoun, NPp, and a full NP, NP_p, which
follows and is commanded by this pronoun, This restriction captures the

difference between (Ib) and (IIb) above, which are repeated in (2) and (3):

2) She denied that Rosa met the Shah.

3) The man who traveled with her denied that Rosa met the Shah.

In (2) the pronoun precedes and commands the full NP, hence they cannot be
coreferential, In (3) the pronoun precedes, but it does not command the full
NP, and coreference is vermitted.

Within e transformational approach to anaphora, as stated e.g. in Ross
(1967), thie restriction is captured by stating basically two pronominaliza-
tion rules, one offtional, which applies backward (namely NP, prnominalizes
NP1 to its left) and is subject to the condition that NP, cannot command NP2,

1
and one obligatory, which anplies forward and is unrestricted.



Within an interpretive approach (as in Dougherty (1969) and Jackendoff

(1972)), the restriction applies to the semantic interpretation of two NP's

as coreferential, and it can be stated in various wavs, two of which are:

4a)

b)

A pronoun NP, can be coreferential with a non-pronoun NP

1p 2_pv

unless NP1P both nrecedes and commands NP2~p (this is equiva~

lent to stating that the pronoun cannot precede and command

its antecedent).

NP1 can be coreferential with NPZ’

commands NP2 and NP2 is not a pronoun,

unless NP1 precedes and

The formulations in (4a) and (4b) are not equivalent; 1 return to this

question in section 1,3.

1.2 The notion of syntactic domain.

Although it has not been stated this way, the relation of prccede and

command can be understood as defining the syntactic domain of a given lP.

The definition of a domain, given this reclation, would be the following:

5) The domain of a node A consists of A together with all and only

the nodes that A precedes and commands,

In terms of syntactic domains, the restrictions in (4a) and (4b) can be

stated as follows:

6a)

b)

NPp can be coreferential with NP_p, unless NP_p is in the do=
main of NPp (i.e., the antecedent cannot be in the syntactic

domain of the pronoun),

NP1 can be coreferential with NPZ’ unless NP2 is in the domain
of NE.1 and NP2 is not a pronoun,

To exemplify some domain relations between nodes in a tree, let us

look at the abstract tree in (7)., (Capital letters stand for any node; 'cy'
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stands for a cyclic node.)

1) cy,

The domain of node A includes all the other nodes in oYy since A pre-~
cedes and commands all these nodes. This will be represented in the

following way:
8a) A/ B, C, D, Yy E, F

((8a) is to be read: nodes B, C, D, etc. are in the domain of node A.)

Other domains in the tree (7) are given in (8b).

gv) B/ ¢
c/ ¢
D/ cy,» E, F. C

E/F

As we sce in (8b), node C has nothing in its domain, since altnough, like A,
it commands all the nodes in cy,, it does not precede them. }ode E has in
its domain only the node F, ;I;;; it does not command the nodes A, B, C, or D
of le.

For the application of the coreference rule, the only domains which are
relevant are those of NP's, We can check now the domains of NP's in some

actual trees—those underlying the sentences in (2) and (3).
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In (9a) the domain of the subject, NP1, consists of all the nodes in S1

(since NP, precedes and commands them ), hence NP, is in the domain of NP..
’ 2 1

1
The coreference restriction in (6) thus anplies to these two NP's, and blocks
coreference in case NP, is a pronoun and NP, is not (as in sentence (2b)).

If we check now the domain of NP2, we see that it consists only of the VP of

82. NP1

NP1), hence the restriction in (6) does not apply, and sentences like (?a),

is not in the domain of NP2 (since it neither commands nor precedes

where NP2 is a pronoun and NP1 is not, allow & coreference reading,
In (9b), on the other hand, neither of the nodes NP, and NP, is in the

domain of the others NP1 has nothing in its domain, and NP2 has only the VP
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of 82 in its domain, Hence the restriction on coreference does not anply

(coreference between NP, and NP, is not restricted) and we can get both (3a)

1
and (3b) on the ocoreference reading.

Looking back at (8a), the nodes (A, B, C, D, oYye By F) constitute a
domainj in other words (cy1) is a domain——the domain of A, Thus, in tree
(7), we have the domains (A, B, C, D, etec.); (B, C);3 (¢); (D, c¥,» E, F, c),
eto.> The node to the left of the slash in (8) will be called the head of
the domain. Thus, A is the head of the domain (A, B, C, D, etc.) = (cy1),
B is the head of the domain (B, C), etc. This is an extension of the use of
the term head, which has been used, for example, in the case of NP's like NP

4

in (9b) above, whose head is NP In terms of domains, NP, constitutes a

5° 4
domaing NP5 is the head of the domain, and all nodes in S are in the domain
of the head NP.. Extending the use of the term head to all kinds of domains

5

enables us to sneak of the subject as the head of the sentence (when there
are no preposed constituents), etc,

At this stage of discussion, the introduction of the notion of syntactic
domain may seem unmotivated, It seems basically equivalent to state that
coreference between two NP's is subject to restrictions in case one precedes
and commands the other, or to state that coreference is subject to restrio-
tions in case one NP is in the domain of the other, where a domain is defined
in terms of precede~and-command., The notion of a domain will become relevant,
however, if it can be shown to play a role in the semantic analysis of a
sentence., One of the nroblems with the restriction in terms of precede-~and~-
command (as stated in (4)) is that it has never been explained why corefer-
ence should obey such a restriction. 1In Chapter 5, I will examine the lin-
guistic significance of the notion 'syntactic doma.:ln',3 and I will discuss

several dependencies between the head and the nodes in its domain, which may
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account as well for the fact that NP's in the domain of the head must be pro-~
nouns in order to be coreferential with the head. 1In seotions 1,4 and 1,5 1
will argue that the relation of precede-and-command (and hence the syntactic
domain defined by it) is actually irrelevant to the coreference rule, and I
will sugrest an alternative definition for the syntactic domain., It is point-
less, therefore, to provide at this stage arguments for the linguistic rele-
vance of the domain defined in (5), since this particular domain has no
linguistic relevance; and arguments in favor of the notion syntactic domain
will be postponed until Chapter 5. The important point for the discussion to
follow, however, is that coreference restrictions avnply only when one NP is
in the domain of the other. This generalization is not crucially dependent
on the specific definition of syntactic domain. Hence, we can take for
granted that there is a syntactic domain in which the coreference restriction
arplies and proceed to examine what the status and the exact content of this

restriction are, indevrendentlv of the formulation of the domain itself.

1.3 The formulation of the restriction on anaphora.

1.3.1 Let us return now to the two formulations of the coreference restric-
tion in (6a) and (6b) in order to see how they differ. Such a comparison re-
quires, first, a more precise formulation of the alternative restrictions
which were informally stated in (6). First, as stated, both restrictions
incorrectly permit coreference in sentences like Ben hit him, since him,
which is in the domain of Ben, is properly a pronoun, However, such sen-
tences permit coreference only if tle pronoun is reflexive. So the restric-:
tion we have been‘aiscussing should be stated so as to applv only to environ=

ments which do not obligatorily require the reflexive., For the sake of the

preasent discussion it is sufficient to state that the restriction applies to



4

NP's which are not in a strict (i.e. obligatory) reflexive environment.4

The restriction in (6a) applies strictly to pairs consisting of a pro-
noun and a full NP (NPp and NP_p), blocking coreference in case NP_p is in
the domain of NPp (i.e. where NP precedes and commands NP_p). The re-
striction in (6b), on the other hand, applies to any given pair of NP's,
stating that if NP2 is in the domain of NP1, coreference is blocked if NP2 is
not a pronoun, regardless of whether NP1 is a pronoun or not. This differ—

ence will be clearer once the two restrictions are properly formulated as in

(10):5

10a) Two NP's in a non strict reflexive environment can be corefer-
ential just in case one is a pronoun, the other is not and the
non-pronoun is not in the domain of the pronoun,
b) Two NP's in a non strict reflexive environment can be corefer-

ential just in case if either is in the domain of the other, the
one in the domain is a pronoun.

It is easy to see now that the two formulations are not equivalent.
Everything covered by (10a) is covered by (10b), but not conversely. This
can be illustrated with a paradigm of sentences with the structures of (22)
and (2b), repeated below as (11b,0c). Within an interpretive avproach to
coreference, where pronouns are generated freely in the base, the following

four sentences will be generateds

11a) Rosa denied that Rosa has met the Shah.
b) She denied that Rosa has met the Shah.
c) Rosa denied that she has met the Shah.

d) She denied that she has met the Shah.

However, coreference is only possible in (11¢) and (11d). Either restriction
successfully blocks coruference in (11b), where Rosa is in the domain of she.

Either also permits coreference in (11¢). ((10a) docs not avoply to (11¢)



since in this sentence we do not have a full NP in the domain osr ¢ pro=-
noun; (10b) does not apply since the NP within the domain of the sub-
ject is a pronoun.,) The two restrictions differ, however, in their ap-
plication to (11a) and (11d): As formulated, (10a) cannot wpply to
(11d), since both NP's are pronouns, while (10a) is formulated so as to
apply only to pairs consisting of a pronoun and a full NP, An addition-
al condition woi1ld be needed, stating that coreference is always free
between pronouns., For the same reason. (10a) cannot block coreference in
(11a), where, since there is no pronoun involved, the reatriction as
stoted in (10a) simply does not apply. The restriction in (10b), on the
other hand, correctly ‘locks coreference here, rince the embedded NP
(gggg) is in the dowmain of the matrix subject, and it is not a pronoun.

The statemert or the coreference res‘riction in (10b) is based
on Lasnik's observation in Lasnik (1976). Prior to Lasnik, all discus-
sions of coreference or pronominalization have basically assumed the
rastriotion in {10a), which meant that a special rasiriction was needed
to 1imit coreference options between two full NP's (NP_p) in cases like
(11a). Thus, Lakoff (1968) suggests a special output constraint for
these cases, which, furthermove, assumes orucislly that the notions
antecedent and anaphor can hold of two full NP's. (Un this view, the
first Rosa in (11a) mignt count as the antecedeni or the second Rosa, )
Lasnik's important observation is that there is no need for two separ-
ate restrictions, and that a singie condition can capture all the co-
reference options of two NP's,

The orucial test for this hypothesis ie its predioction
that given a sentence in which NP, does not both precede and com=

1

mand NP, (i.e., in our terms, NP, is not in the domain of NP1),

2



there is no restriction on their coreference options——we can find 'forward
pronominalization', 'backward pronominalization' or no pronominalization.

The facts in (12) and (13) sunport this prediction.6

b) People who know him hate Nixon.
¢) People who know Nixon hate Nixon. (Lasnik, 1976, bd)

12a§ People who know Nixon hate him.

b) The woman who marries him will marry Ben's mother as well.

13&} The woman who marries Ben will marry his mother as well.
c) The woman who marries Ben will marry Ben's mother as well,

The sentences in (c) are perhaps marginal for some speakers, and they
are clearly less natural out of context than the sentences in (a). This ie
due to a general tendency to use a pronoun rather than a full NP, when the
referent has already been mentioned in the discourse. The important point,
however, is that there is a substantial difference between the (c)-sentences
in (12)-(13) and sentences like (11a), where one NP is in the domain of the
other and where coreference is impossible and not merely less natural. This
difference can be seen as well in the following cases, when we i1everse the

order of the adverbial and main clauses:

14a) Whenever Ben comes to town, Ben gets arrested.,
b) *Ben gets arrested whenever Ben comes to town.

15a) Although McIntosh isn't too smart, McIntosh is still onc of our
smartest leaders.

b) *McIntosh is still one of our smartest leaders, although
McIntosh isn't too smart.

The (b)-sentences are clearly much worse than the (a)-sentences. The
reason is that in the (b)-sentences, the first ooccurrence of the NP preceres
and commands the other., Hence, one NP is in the domain of the other, and the
restriction in (10b) is violated, In the (a)-sentences, the preceding NP
does not command the other. Thus, neither NP is in the domain of the other,

and (10b) does not apply.7
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Lasnik's observation enables us to restate the nroblem of coreference
restriction: the problem is not specifving the conditions under which a pro-
noun can precede its antecedent or under which an NP cannot be coreferential
with a pronoun to its left (as all previous discussions assumed), but rather,
snecifying the conditions under which coreference between two definite NP's
is not free, Stated in terms of syntactic domains, the resulting picture is
that ¢iven two NP's, the crucial question is whether either of them is in the
domain of the other. If this is not the case, there are no restrictions on
the coreference options of these two NP's—they can be coreferential (or non-
coreferential) regardless of whether they are pronouns or full NP's, and re-
gardless of their linear order, in case only one of them is a pronoun, But,
if one of the two NP's in question is in the domain of the other, the co-
reference restriction permits coreference only if this NP is a pronoun, and
again, regardless of whether the other NP, which is the head of the domain,
is a pronoun or not.8

The generalization in (10b) simplifies the treatment of the restrictions
on coreference and avoids problems which are inherent to the previous assump-
tion that the problem is the relations between antecedent and pronoun., The
problem for exirting interpretive treatments, such as Dougherty (1969) and
Jackendoff (1972), which assume a restriction similar to (10a), is not the
unacceptability of coreference in (11a) or the (b)-sentences in (14) and
(15). Since the rule which assigns coreference applies only io pairs con-
sisting of a pronoun and a full NP, the two ocourrences of a full NP in these
sentences will notbbe marked coreferential, The problem, however, is to
account for the difference between these sentences and the (c¢)-sentences of
(12)=(13), eince, for the same reason, the full NP's in (120)-(13c) cannot be

marked coreferential. Precisely the same problem arises for the



transformational approach; (11a) and (11¢)=(13¢c) will be transformed into the
grammatical (11b) and (12a)~(13a), since forward pronominalization is obli-
gatory within this framework. But so will sentences (12¢)-(13c). So, if the
coreference rule is the one stated in (10a) a further rule would be needed to
account for cases of possible coreference between two full NP's. As we saw
above, such a formulation of the coreference rule will also require an addi-
tional rule that permits coreference between two pronouns. Thus, three
separate coreference restrictions will be needed to capture all the faots
which are naturally captured by the generalized restriction in (10b).
Although it is stated here as a rule of semantic interpretation, the
generalization in (10b) is inderendent of any particular theory of anaphora
and should be statable within non-interpretational frameworks. Thus, in a
theory like Montague's, where pronouns are generated as variables, (10b)
would be stated as a restriction on replacement of nouns for variables, It
is less clear, however, whether this generalization can also be stated within
a transformational approach, Most of the facts discussed above will be cap~-
tured within such an approach by stating two ordered pronominalization rules:
The first, obligatory, rule will tran-<form a given NP2 into a pronoun in case
it is in the domain of a coreferential NP1. The second, optional, rule will
apply freely (forvards or baokvards) elsewhere., This would assure that in
the same conditions under which 'forward nronominalization' is not obligatory
we ocan get either backward pronominalization (as in the b-sentences of (12)
and (13)) by application of the second, optional, rule, or else no pronomi-
nalization (as in the c-sentences of (12) and (13)) vhen this rule does not
apply. However, these rules cannot account for coreference between two pro-
nouns. Presumably within the transformational approach, coreference in such

cases must be due to the fact that both pronouns are base generated with
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identical referential indices. The substantial problem which arises then is
the one pointed out by Lasnik (op. cit.): Since, within a transformational
approach, there must be two sources for pronouns: one is the base rules, and
the other is the pronominalization transformation, there is no way to block

the "accidental" generation of sentences like she denied that Rosa has met

the Shah, since the pronoun she may be generated in the base with the same
referential index as Rosa, but the structural description of the pronominal-
jzation transformation is not met by this sentence. A way out of this prob-
lem seems to be to abandon the assumption that only a full NP can pronomin-

alize another NP. The rule, then, will be stated as in (16).

16) SD: X~[NP_7 Y-/N /-2

-pro

1 2 3 4 5 =———> OBLIG
SC: 1 2 3 [47 5

+pro
conditions: a) 2 has the same referential index as 4

b) 2 commands 4 (or: 4 is in the domain of 2)

Stated in this way, the rule applies equally to (a) and (b) of (17) to

yield the grammatical (a) and (b) of (18).

17a) Rosa denied that Rosa met the Shah.
b) She She denied that Rosa osa met the Shah.

18a) Rosa denied that she met the Shah,
She denied that she he met the Shah.

Thus, the problem mentioned by Lasnik does not arise, since even if the base

generates accidentally an ill-formed sentence like (170)—with she and Rosa

indexed as coreferential--the transformation in (16) will transform it into
a grammatical sentence, If pronouns are freely generated in the base, the

rule in (16) is, furthermore, the only one which is needed. As we saw in
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(12)=(13), if neither of the NP's is in the domain of the other, coreference

is possible on any arrangement of the two NP's (NP , NPp; NPp, NP o} NP D’

P
NP s NP_, NPp), and since all these possible arrangements will be generated

-p P
by the base in any care, there is no need for any special optional pronominal-
ization transformation,

The problem with this solution, however, is that it violates the re-
quirement of recoverability of deletion. Given a sentence like (18b) which
is derived transformationally from (17b), there is no way to recover the
deleted antecedent. Unless the requirement of recoverability is somehow
modified, it appears, therefore, that there is no way to capture the gener-~
alization in (10b) within a transformational framework. (In particular,
there is no way to block coreference in (17a) and (17b) by the same rule, or
to block coreference in (17b) at all without access to an additional output
filter.)

In any case, I will assume here the interpretive framework (for addi-
tional arguments see Dougherty (1969), Bresnan (1970), Jackendoff (1972), and
wasow (1972)). 1In summery, then, I will assume that the rule restricting

coreference should capture the generalization in (10b), and that it is a

semantic interpretation rule which anplies to surface structure.9

1.3.2 As stated, the generalization in (10bL) assumes a semantic interpreta-~
tion rule which (optionally) merks two NP's as coreferential, and which
cannot apply if one of these NP's is in the domain of the other and is not a
pronoun, Lasnik (1976) argues that this assumption is wrong, and that in-
stead there exista only a non-coreference rule, marking two NP's noncorefer-
ential in case one is preceded and commanded by the other and is not a pro-

noun, while leaving all other cases vague with resvwect to ooreferenoe.1o The
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main argument that Lasnik adduces for his proposal is that previous treat~
ments have had to assume two rules—one of coreference (or pronominalization)
and one of non-coreference, while a non-coreference rule can handle the same
range of facts by itself. This argument holds, however, only with respect to
the svecilic formulation of the rule which Lasnik criticizes. Jackendoff
(1972) does indeed stipulate two rules, but thic stipulation depends more
unon the details of Jackendoff's framework than upon any general requirement
of semantic coreference rules. In fact, if the assumption is that corefer-
ence within a given sentence is assigned by an interpretive rule, the only
NP's which will end up coreferential will be those marked by the rule. All
that is needed is a restriction on the application of this rule, as stated in
(10v).

Lasnik's proposed rule assigning non-coreference is, then, basically
equivalent to a rule assigning coreference stated as in (10b). The rules
mention the same condition, the difference being that for the first, this is
the condition under which the rule anplies, while for the second, this is the
condition under which the rule is blocked. (It is possible, perhaps, that
the non-coreference rule formulation has more psychological reality, namely,
that it can be shown that proocessing a sentence, we actually note non-
coreference rather than mark coreference, but it is hard to see what would
count as evidence for such a hypothesis.)

Although the two formulations of the rule are equivalent, a non-
coreference rule would turn out to be advantageous if it can be establi«hed
that all rules obey the condition that they can apply to given nodes A and B
only ir one of these nodes is in the domain of the other (a possibility which
I will argue for in Chapter 5). If this is the case, the exact formulation

of the coreference rule is crucial: a rule which would assign coreference
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would apnly to two NP's regardless of their domain relations (as long as the
condition in (10b) is observed) which would violate the condition above, while
a rule which would assign non-coreference would apply only if one of the

nodes were within the domain of the other, in accordance with the general

condition on the application of rules.

1.4 The non-relevance of precede-and-command. One of the problems with the

syntactic domain defined in terms of precede—and-command (aa given in section
1.2) is that it makes very little sense, since the domains produced are quite
arbitrary. If the domain of a node A is everyt*hing to its right which is
commanded by it, then given a sentence S, we can cut at any arbitrary node
and consider it tosrether with all the nodes to its right which are dominated

by S as conatituting a domain, Given a sentence like Ben introduced Max to

Rosa in September, for instance, the domains picked out are, first, the

domain of the subject (the whole sentence) ané the domain of the verb (the
VP, including the FPs), Since these domains are also constituents, their
linguistic relevance is obvious. However, the same definition also yields

the domains / Max / to Rosa in September /, / to Rosa / in September /, and

[rhosa / 1g,Septemberj7. In the same way, given a sentence like The cover of

the book is lost,'[-the book / is lost / is one of the domains produced, If

such arbitrary chunks of the tree constitute a syntactic domain, it is hard
to see what content the notion of domain could have, It should be quite
puzzling, in fact, if it turns out that the coreference rule (or any linguis-
tic rule) operates in such arbitrary domains., The proclaimed relevance of
the relation of pfecede-and-command to linguistic rules other than corefer-
ence goes beyond the scope of the present discussion, However, we will see

now that at least in the case of coreference, this puzzling situation does
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not arise and that the relation of precede-and-command is not what determines
the coreference options of NP's,

There arc several counterexamples to the precede-and~command rule, many
of which were noted by Lakoff (1968). First, the range of backward prnomin-
alization is much wider than the rule predicts. In all the following cases,
the pronoun precedes and commands its antecedent (or an NP-p is in the domain

of an NPp, if the domain is defined in terms of precede~and~command) but co-

reference is still possible.11

Near him, Dan saw a snake.

In her bed Zelda spent her sweetest hours,

For his wife, Ben would give his life.

How obnoxious to his friends Ben is.,

Fond of his wife though Ben 1s. I like her even more.

(1 predicted that Rosa would quit her job and) quit her job Rosa
finally did.

-—
o o O'g

19a) The chairman hit him on the head before the lecturer had a
chance to sav anything.
b) We finally had to fire him since McIntosh's weird habits had
finally reached an intolerable stage.
c) Rosa won't like him any more, with Ben's mother hanging around
all the time.
dg We'll just have to fire him, whether McIntosh likes it or not.
e) Believe it or not, people consider him a genius in Ford's home
town.

Furthermore, cases like (18), with preposed constituents, provide a
counterexample to the contention that coreference is always possible when the
antecedent precedes the pronoun (or that forward pronominalization is free).

In these cases, forward pronominalization is impossible, as can be seen in
(20).

20a) *Near Dan, he saw a snake,

#*In 7elda's bed, she spent her sweetest hours,

*For Ben's wife, he would give his life,

*How obnoxioue to Ben's friends he is,

*Fond of Ben's wife though he is, I like her even more,

#(I predicted that Rosa would quit her job and) quit Rosa's Job
she finally did.

"o o O
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There is nothing in the existing restriction on coreference to block
these sentences~—the pronoun is properly in the domain of the antecedent,
given the precede-~-and-command definition of domain, (Or, in other words, the
full NP is not in the domain of the pronoun, since the pronoun does not pre-
cede it.) Looking at (18) and (20) alowe, one might be tempted to attempt a
solution by means of ordering the coreference rule, or pronominalization,
before the application of preposing rules, since in all these cases, the co-
reference options seem to be identical to those which exist before preposing

occurs., (Thus, parallel to (18a) and (20a) we find Dan saw a snake near him

but not *He saw a snake near Dan.)

Although arguments against any ordering solution to the problems of co-
reference have been widely discussed (e.g. in Lakoff (1968), Postal (1970),
Jackendoff (1972), and Wasow (1972)), let us briefly see why no such solution
is available even in the case of preposed constituents. (It should also be
noted that even if such a solution were to exist for the cases in (18) and
(20), the problem for the precede-and-command rule of coreference still per-
sists in the cases of (19), since in these cases, no transformation has ap-
plied, but the pronoun nevertheless precedes the antecedent,) First, observe
that not always is 'forward' nronominalization impossible from a preposed
constituent. In the following pair (noted in Jackendoff (1975)), coreference

is possible in (b)s

21ag *In John's picture of Mary, she found a scratch,
b) In John's picture of Mary, she looks sick.

However, in the pre-preposed versions of these sentences, coreference is

equally impossible in both sentences.

22a) *She found a scratch in John's picture of Mary.
#She looks sick in John's picture of Mary.
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Hence, no ordering solution can account for the difference between (21a) and
(21b), and the coreference rule must be able to apply to their surface struc—
ture.12

In Chapter 4 we will see also that if an NP of a preposed constituent is

in a relative clause, there are no restrictions on its coreference options.

Compare, for example, (20b) to the acceptable (23a):

23a) In the bed that Zelda stole from the Salvation Army, she spent
her sweetest hours.

b) *She spent her sweetest hours in the bed that Zelda stole from
the Salvation Army.

Since the source of (23%a), namely (23b), is just as bad as the source for
(20b), no ordering solution is possible here. (Similar arguments are pre-
sented by Jackendoff (1972) for other cases of preposed constituents.)

The most crucial point against ordering solutions is that, as was
pointed out in Lakoff (1968), there is an asymmetry between coreference op=-
tions of subjects and those of objects (or non-subjects) in cases with pre-
posed constituents. Thus, while 'forward' pronominalization is impossible in
(20), where the pronoun is the subject, it is possible in (24), where the

pronoun is not the subject.

b) In Dan's apartment, Rosa showed him her new tricks,

24a) Near Dan, I saw his snake.
c) How obnoxious to Ben's friends I found him to bel

And compare as well the following nairs:

25a) *Ben's nroblems, he won't talk about.
b) Ben's problems, you can't talk to him about.

26a) *For Jen's car, he's asking 3 grand,
b) For Ben's car, I'm willing to give him 2 grand,

But, as illustrated in (27), the source of the acceptable sentences in (24)-

(26) 1s just as bad as the source of the unacceptable sentences in (20),
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(25a), and (26a):

27a) *I found him to be obnoxious to Ben's friends.
b) *You can't talk to him about Ben's problems.
¢) *I'm willing to give him 2 grand for Ben's car.

No ordering solution, therefore, can distinguish between the acceptable and
unacceptable cases of ‘forward' pronominalization in sentences with preposed
constituents. These cases suggest that there must be some structural pro-
perties of the surface structure of these sentences which determine their
coreference options. These properties cannot be captured by the relation of
precede-and-command, which allows all the sentences in (20)~(26) to have
equally the coreference reading.

The problem presented by sentences with preposed constituents (which are
in any case stylistically marked for some speakers) could perhaps be dis-
missed as marginal or faced with some ad hoc constraints (some such con-
straints will be mentioned below). But as we saw in (19). the problem for
the precede-and-command rule is not restricted to preposed constituents. The
asymmetry of subjects and objects (or non-subjects in general) is even
clearer in these areas. No coreference is possible in the sentences in (28),

in which the pronoun is a subject.

28a) *He was hit on the head before the lecturer had a chance to say

anything.

b) *He was fired since MoIntosh's weird habits had finally reached
an intolerable stage.

c) *He won't like Rosa any more, with Ben's mother hanging around
all the time,

d) *Believe it or not, he is considered a genius in Ford's home
towno

It is possible thdt, given out of context, some speakers will hesitate to
accept the judgments in (19) and will claim that there is no substantial

difference between (19) and (28). This feeling, however, is due %o discourse
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(rather than grammatical) constraints on 'backward' pronominalization. Kuno
(1972) has argued that even the most innocent cases of backwards pronominal-
ization are discourse-dependent. Thus, a sentence like Although EE got there
late EEE managed to get in, which is permitted by the precede-and-command
rule, can occur only in a discourse in which Dan is a thematic element, or
old information. Whether this is exactly right or not, it is clear that
there are some pragmatic constraints on the use of backwards pronominaliza-
tion,

It is significant that we can find disagreement in Jjudgments concerning
the sentences in (19), but not concerning the sentences in (18), which alno
involve backwards pronominalization. The reason is that in (18), backwards
pronominalization is the only grammatical option (since coreference in (20)
is impossible), while in the case of (19), forward pronominalization is ob-
viously permitted., Hence, a decision between the two options (of forward or
backward pronominalization) is required. The pragmatic constraint which
operates here is something like: when the grammar permits both forward and
backward pronominalization, use the backward option only if you have a reason
to do so., The way to test whether sentences are grammatically or pragmatic-
ally impoesible (for those who don't ret them freely) is to put them in dis-
courses which justify backward pronominalization, One such discourse is the
one mentioned by Kuno: namely, a situation in which Ford, or the lecturer,
has been previously mentioned. Another test is to embed the problematic
sentences in subordinate clauses, as in (29). While (19a) will get improved,

(28a) is still impossible,

29a) Since the chairman hit him on the head before the lecturer had a
chance to say anything, we'll never know what the lecture was
supposed to be about,
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b) *Since he was hit o'. the head before the lecturer had a chance
to say anything, we'll never know what the lecture was supposed
to be about.

What constitutes a "reason" for using backward pronominalization in a
discourse still awaits much further study. (This investigati’m would attempt
to provide an account of why, for example, subordination. as in (29), offers
such a reason.) However, it is sufficient for the present discussion that
there exist contexts in which the sentences in (19) are appropriate (while no
such contexts exist for (28)), since I am dealing here only with the gramma-
tical constraints on coreference, which should block only those sentences
which are permitted in no discourse.

The asymmetry between subjects and non-subjects is a crucial problem for
the precede-and-command rule., The relation of command, by definiticn, cannot
distinguish between subjects and objects of the same S, (Fwerything o=
manded by the subject is commanded by the object, etc.) A desperate proposal
to have different rules for subjects and objects will also fail because it is
obviously not the case that object pronouns can always precede and command
their antecedents. They clearly cannot in (27).

What determines the possibility of coreference in (19) is not just the
fact that the pronoun is an object, but rather the fact that the antecedent
is not in the VP, since the PP containing the antecedent is sentential. When
the PP is in the VP, as in (27), coreference is impossible., Thus, a mere
distinction between grammatical relations (subject, object, etc.) is not
sufficient.,

There have begn several attempts to treat the problems posed here.
Lakoff believed that the problems he raised should be handled by output con-

straints (without touching the pronominalization rule itself), However, he
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provides only the constraints needed t~ bhlock forward pronominalization in
cases like (20). His conditions anc his remarks about them can be collapsed
into the constraint stated in (30) (excluding his discussion of stress be-
havior).
30) When NP1 precedes and commands NP2, and NP1 is Z—-prq;7, NP2 is
[ +pro_/, NP, cannat be coreferential with NP, (ors the
sentence is unaccentahble when NP1 and NP2 are coreferential) if
NP2 is immediately dominated by an S-node which al:o dominates
NP1.

This ad _hoc constraint successfully blocks the sentencves in (20), while
permitting, correctly, the sentences in (27), which do not meet the condi-
tions of (30), since objects (at least in theoriec of the 1968 vintage) are
not irmediately dominated b+ an S-node., However, it has nothing to say about
all the cases of unexnectedly good backward pronominalization,

An alternative ad hoc performance constraint for the same nroblem was

sugrested by Wasow (1972) (attributed to Chomeky):

31) [TWasow, 1972, p. 6[;7: If a preposed NP serves as the ante-
cedent for a pronoun in the same clause which is too close to
it, the sentence is unacceptable.

That the distarce between the antecedent and the pronoun is not what
determines the acceptability of the sentence can be shown by pairs as in
(32). In (32b) the antecedent is closer to the pronoun than in (32a); still,

only (32b) is good.

32a) *In Zelda's letter, she spoke about butterflies,
b) In the letter Dr. Levin got from Zelda, she spoke about butter-
flien.

Note also that a sentence like (18a) is not improved if the distance between

the antecedent and the pronoun is lengtheneds
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* who is my best friend,
33) *Near Dan, who's been living in the jungle for 20 years,
he saw a snake,

Wasow has also attempted a solution to the problem of unpredicted back-

ward pronominalization. He introduces the relation more deeply embedded than

to substitute for (not) command. He suggests that the coreference rule be
changed so that it blocks coreference in case the pronoun both precedes the NP
and is not more deenly embedded than the NP, This new relation will capture
by convention all the relevant cases captured by command, since, if A does

not command B, A is, by convention, more deeply embedded than B, The ad-
vantage of this relation is that it can also range over cases where A and B
are dominated by the same cvclic node. For example, Wasow suggests the fol-

lowing convention:

34) If A is part of the prepositional phrase, B is not, and B com-
mands A, then A is more deeply embedded than B,

Given (34) and the reformulated coreference rule, sentences like (18a)—
Near him, Dan saw a snake-——are no longer a problem, since the pronoun him is
more deeply embedded than the NP Dan.

But, though more adequate than the others, Wasow's rule is not yet suf-
ficient to solve all the problems of backward pronominalization, By defini-
tion (34), the pronouns in the sentences of (19) are less deeply embedded
than the antecedents (since the antecedent is in a PP, the pronoun is not,
and the pronoun commands the antecedent). Vasow's rule, therefore, incor-
rectly blocks backward pronominalization in these sentences,

In many good‘fases of backward pronominalization, it is counter-intuitive
even to try to find a proper way to define the pronoun as more deeply em-

bedded than its antecedent, e.g.t
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35) In his village, everybody believes that the queen has announced
(that,..) that Bill is a genius.

Wasow's intuitive notion of "depth of embedding" was, however, the first
step toward freeing the rule of coreference (or the definition of the syntac-
tic domain) from the relation commard. As he himself noted in a footnote,
the formal relation which can canture intuitions about "depth of embedding"
is superiority (which will be discussed in the next section). Wasow's diffi-
culties are due to the fact that he follows his predecessors in the assump-
tion that the coreference restriction must mention the relation of precede.
The crucial sten which remains to be taken is dispensing with this assumption.

An alternative framework which has been proposed to face difficulties of
the type mentioned above is couched in purely semantic terms, Within this
approach the structural properties of NP's has no relevance to their corefer-
ence options, and coreference options are determined solely by presupposition
relations in the sentence (Bickerton (1975)) or theme-rheme relations (Hinds
(1973) and Kuno (1972) and (1975), although the latter does incorporate the
syntactic restriction of precede and command), This approach will be dis—
cussed in Chapter 5 , where we will see that although semantic or discourse
considerations may impose further restrictions on coreference options, it is
impossible to state the restriction on coreference in purely semantic terms,
To the extent that such proposals seem to work it is precisely because there
is a significant correlation between syntactic relations and semantic

properties,

1.5 The o~command. domain.

1.5.1 I will suggest now that the syntactic domain which is relevant to the

application of the coreference restriction is to be stated in terms of a
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relation which I shall call 'constituent command' (hereafter, 'o-command')15-

defined in (36).

36) Node A c(onstituent)-commande node B if neither A nor B domi-
nates the other and the first branching node which dominates A
dominates B,

The linguistic need for a relation like (36) has been observed before
for problems other than coreference: (36) is the converse of the relation in
construction with which was suggested by Klima (1964) to account for the
scope of negation, (In (36), node B is in construction with node A.)M’15
It is also very close to the relation superiority suggested by Chomsky (1973),
the difference being that superiority is asymmetric—nodes A and B cannot be
superior to each other, Thus, sister nodes are excluded from the superiority
relation, while definition (36) includes sister nodes (i.e., nodes that
c~command each other).

The difference between the relations of command and of c-command is that
while the first mentions cyclic noder the second does not--all branching
nodes can be relevant to the determination of c~command relations., Looking

back at tree (7), repeated here as (37),

37) /o\yJ\

A ’B\\\
// - s
D 2
VAN
E F

node A both commands and oc-commands all the other nodes in (37)~~as is also
true for node C~~but node D, while commanding node C (since it is dominated
by oYy which dominates C) does not c-comrand node C, since the first branch-

ing node dominating D, namely B, does not dominate C.



The relation of c-command will be somewhat modified in Chapter 4 to cap-
ture cases where a situation of 'A-over—A' arises (e.g., S over S, or VP over
VP)., For the time being, it will be used as defined in (36), which also will

require assuming simplified structures. Thus it will be assumed that a sen~

tence like Izg&ppt the book in the box;7 contains only one VP (expanding to
V, NP, and PP) and that preposed PP's, for example, are attached to the same
S that dominates the subject.

The syntactic domain in terms of c-command is defined as in (38).

38) The domain of a node A consists of A together with all and only
the nodes c~commanded by A, (OR: The domain of a node A is the
subtree dominated by the first branching node which dominates A.)

The definition in (38) makes no mention of linear ordering (the relation
of precede). All the nodes c—commanded by A are in the domain of A, whether
they precede or follow it. The domains picked out by the two definitions are
thus quite different: the domains defined by (38) for the tree in (37) are
given in (39b); (39a) repeats the domains defined by tho precede-and-command

definition of domain (in (5)).

39a) precede-and-command b) c-command
A/B, C, D, cyps E, F A/B, C, D, cy,» E, F
B/C B/A, C
c/¢ C/A, B
D/cyz, E, P, C D/oyz, E, F
cy,/C 0y, /D
E/F E/F
F/¢8 F/E

We see that node A has the same domain given either definition (since A hap-
pens both to precede~and-command, and to c-command, all the other nodes).,

Node E also has the same domain on either definition. In other words, for



34

some nodes, the two definitions of domain give identical domains. In par-—
ticular, this will be true for the subjects of simple sentences, which have
the whole sentence in their domain by either definition, The two definitions
differ, however, with respect to the other nodes., While by the precede-and-
command definition, C has nothing in its domain, by the c-command definition,
the domain of C, just like the domain of A, is the whole sentence (cy1),
gince C c-commands all the other nodes in Y 4. The domain of D includes node
C by the precede-and-command definition, since C is to the right of D and is
commanded by it., But C is not in the domain of D by the o-command defini-
tion, since D does not c-command C. Similarly, by (38), C is not in the
domain of CYys while D is, although D precedes Cy,e

Looking at (39b), it is easy to see that all the domains mentioned are
constituents (the head nodes included). This is an obvious result, since
(38) defines the domain in terms of c-command (i.e., constituency relations).
What the definition in (38) does, basically, is to select the minimal con-
stituent of a node ( &), namely all the nodes dominated by the node (B) im-
mediately dominating this node ( ). Looking at nodee C and D in tree (37),
the minimal constituent of which C is a member is oYy since oy, immediately
dominates C, Since D is also a member of this constituent, D is in the do-
main of C, However, the minimal constituent of which D is a member is only
B, and since B does not dominate C, C is not in the domain of D.

To illustrate further how the domains picked out by the two definitions

differ, we can look at the sentence Ben introduced Max to Rosa in September,

which was discussed above., As I said, I assume temporarily (and incorrectly)

that this sentence has the structure in (40) (namely that there is only one

VP):16
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40) S._
NP VP
| v > .
NP p3 P,
| / N
| P ‘NP P NP
!
Ben introduced Max to Rosa in September

The c-command domain of the verb introduced is the whole VP (just as
with the precede-and-command domain), But the c~command domain of the direct
object Max is also the whole VP (since this NP c-commands all the nodes in
the VP), while its precede-and-command domain consists of the non-constituent
to Rosa in September, Similarly, the domain of the nodes PP, and FP, is the
whole VP, The domaju of the NP Rosa (if its position in the tree is as in
40) is only PP1, since PP1, which immediately dominates it, does not dominate

the other nodes in the VP. Similarly, the domain of September is PP The

2.
only domains defined are thus: introduced Max to Rosa in September (the VP),

to Rosa (PP1), and in September (PPQ), which are all constituents.

The crucial difference betwren the two definitions of a domain is thus
that while the precede-and-command definition picks out arbitrary chunks of
the tree, the c-command definition picks out constituents only as domains,
which makes the domains defined by the latter more natural candidates for
linguistic rules to operate on, lLet us return now to the domain relations of
NP's, and see how the coreference restriction applies to c-command domains
where it failed to apply to the precede~and-command domain, It will be re-~
called that the coreference restriction we assume is the one stated in (10b)
above, which prohibits an NP from heing coreferential with non-pronouns in
its domain, The only thing which is changed is the definition of the syntac-

tic domain of an NP,
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1.5.2 The problems for the precede~and-command aoproach discussed in section

1.4 arose typically in two types of structures, illustrated in (41) and (42).

41) s\ 42) S
AR TR
') LA vV Np, P (s&
NP, (Nl'P)\
NP5

Once we get over the habit of looking at trees from left to right, we can see
that the structural relations between the NP's in the two trees are identi~
cal, Let us check first the domain relations of NP1 and NP3: in both trees
P, o-commands (and commands) NP5, the only difference being that in (41) NP,
precedes NP1, while in (42) NP3 follows NP1. Therefore, by the c-command
definition of domain, NP3 is in the domain of NP1 in both trees (in other
words, all the nodes in S are in the domain of the subject, regardless of
whether they precede or follow it), Hence, the coreference rule (10b) re-
quires that in both trees, NP3 mst be a pronoun in order to be coreferential

with NP Applied to sentences with the structure of (41), this restriction

10
blocks coreference in (43),
43a) *Near Dan, he saw a snake,

b) *Near Dan, Dan saw a snake,

in which the first Dan is NP, of tree (41). In the same way, 'forward pro-

3
nominalization' is blocked in all the other cases of (20) above. Applied to
sentences with thes structure (42), the restriction blocks the 'backward pPro-

nominalization' in the sentences of (28), e.g.,
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44a) *He was fired since McIntosh's weird habits had finally reached
an intolerable stage.

b) *McIntosh was fired since Molntosh's weird habits had finally
reached an intolerable stage.

For the precede-and-command definition of domain, NP3 is in the domain of

NP, in tree (42) but not in (41), where NP, does not precede NPs. Hence, as

1
we saw in the previous section, the sentences in (43) and in (20) cannot be

blocked, The c-command domain, on the other hand, provides an identical ao-~
count for (43) and (44), permitting the coreference rule to mark them as
equally bad,

We saw that NP, in both trees is in the domain of NP,. The next ques-

3 1

1 in the domain of NP3. By the precede-and-command definition

it is not in (42), but it is in (41). Hence, as we saw, 'backward pronominal-

tion is, is NP

ization is blocked incorrectly in the sentences in (18), one of which is re-

peated in (45).
45) Near him, Dan saw a snake.
However, given the c~command definition of domain, NP, is in the domain of

1

NP3 in neither tree, since the first branching node dominating NP, is PP,

3
which does not dominate NP1, and therefore, nothing blocks coruference in

(45). (The same is trivially true for sentences like (44a) with 'forward!
rather than 'backward' pronominalization,)

Next, let us consider the relations of NP, and the objeot, NP2, in trees

3

(41) and (42). This relation is, again, identical in both trees--NP, does

not c-command NP3’ since it is immediately dominated by the VP, which does

not dominate NP.. ‘Hence, NP, is not in the domain of NP

3 3 2

restriction does ..0t apply, and coreference is possible, even if NP3 is a

s the coreference
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full NP (and NP, is a pronoun), This means that 'backward pronominalization'

is permitted in the sentences of (19), which have the structure (42), e.g.:

46) We had to fire him since McIntosh's weird habits had reached an
intolerable stage,

(McIntosh (NP3) is not in the domain of the pronoun (NP2); hence coreference
is not blocked.)

In structures like (41), this means that 'forward pronominalization'
which is not permitted with subjects, is permitted with non-subjects, as in

the cases of (24)-(26), e.g.:
47) In Dan's apartment, Rosa showed him her new tricks.

We saw that the asymmetry between subjects and objects with respect to
coreference—the difference between (44a) and (46) and between (43a) and (47)—
was a major problem for the nrecede-and-command domain, For the c~command
domain, this is just the nredicted result ~f the fact that subjects have the
whole sentence in their domain while objects have only the VP in their domain.
The c-command domain thus naturally distinguishes between subjects and ob-
jects., We further saw that there is no way to simply mention the grammatical
relations of the NP in the coreference restriction, so that it will apply
differently to subjects and objects, since the mere fact that a given NP is
an object does not permit free coreference between that NP and any NP to its

right, as can be seen in the comparison between (19), or (46), above, and
(48e).

48a) *I'm willing to give him 2 grand for Ben's car.
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This again indicates that what really determines coreference is the

c-command domains of NP, In (48a), the noun Ben is NP, of tree (48b), which

3
is in a verb-phrasal PP (unlike NP3 in structureas like (42) which is in a
sentential PP). Hence, Ben, in (48a), is in the domain of him and the co-
reference restriction blocks the sentence.

The resulting picture correlates basically with Chomsky's (1965) treat-
ment of grammatical relations: In languages with VP, there are structural
differences between the different grammatical categories, In terms of syn-
tactic domains, the subject is the head of the S~-domain, the object is the
head of the VP~-domain, and the 'object of a preposition' has only the PP as
its domain, Of course, this picture assumes crucially the existence of VP in
English, One of the reasons for the popularity of the relation of precede-
and-command is that it holds regardless of the existence of VP, and it would
give identical results had English been a VSO language. However, the fact
that there is no way to capture coreference facts under the precede-and-
command assumption, nor to overcome the difficulties by simply marking the

grammatical relations, provides just one more way to decide between the SVO

and VSO hypothesis”for English.17

1.5.3 The evaluation of the two alternative definitions of the domain is a

well-defined procedure, since the following entailment holds, by definition,
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between the relations of command and c-command:

49) A c-commands B — A commands B

A does not command B —> A does not c~command B,

When the relation 'precede' is also taken into account, the relations

between the two definitions are as illustrated in (50).

50) B is in the domain of A by B is in the domain of A by the
the c-command definition precede~and~command definition:

=< .
/{ 7 I 111

v/‘

A c-commands B, A precedes and c~com— A precedes, com-
but B precedes A mands B (— A precedes mands, but does
d commands B /////// not c-command B

1‘//

- o
In a right-branching lanéﬁzgg’it is often the case that the oc-commanding
node precedes the c-commanded node. The intersection, in which both defini-
tions include B in the domain of A, is, therefore, quite large. This may ac-
count for how it has been possible for the precede-and-command rule to yield
the right prediction in such an amazing number of cases and to nevertheless
be the wrong rule, It may also help explain why the relation of precede is
believed to play such a orucial role in the grammatical restrictions on co~
reference, Obviously, in an overwhelmingly large body of the language, for-
ward pronominalization is the only grammatical option., Given the c-command
relation, this fact is Just an obvious result of the anplication of the co=-
reference rule to right-branching trees. This is not true for the relation
command, where all the nodes dominated by the same S equally command each
other, A rule stated in terms of command must therefore introduce the rela-
tion precede into the rule of coreference. The failure to distinguish be-

tween grammatical and pragmatic constraints has also contributed to the



belief that precede is a major factor in the grammar of coreference.

It is olear that the large correlation between the domains defined by
precede~and-command and by c-command holds only for right-=branching languages.
The sharpest discrepancy between the domains picked up by the two definitions
will show up in VOS languages (assuming that these languages have a VP). 1In
such languages a nreceding node would often be in the domain of a following
node. I have not studied cross-language restrictions on anaphoras, and, con-
sequently, I cannot argue for the hypothesis that the c~command restriction
on anaphora is universal. However, the following examples from Malagasy (a
VOS language with some evidence for a VP) suggest that this hypothesis should

be considered. (The examples are from Ed Keenan; personal communication.)

51a) namono azy ny anadahin-dRakoto

hit/killed him the sister-of-Rakoto
Rakoto's sister killed him.

b) *namono  ny anadahin-dRakoto izy

hit/killed the sister-of-Rakoto he
he killed Rakoto's sister.

In (51a) the pronoun precedes and commands the antecedent, hence, by the pre-
cede-and-command restriction, the sentence should have been blocked, How-
ever, since the pronoun is in the VP, and, thus, does not c~command the ante-
cedent (i.e,, it is not in the c~command domain of the antecedent), the c-
command restriction correctly vermits coreference. The sentence in (51b), on
the other hand, does not violate the requirement of precede-and~command
(since the antecedent nrecedes the pronoun), but coreference is, neverthe-
less, blocked. This is precisely the prediction of the o-command restric-
tion, since the pronoun c-commands the antecedent, although the antecedent
precedes,

Since the two definitions of the domain differ empirically only in the
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relatively small number of structures of the t/pes I and III mentioned in
(50), all that is left for the evaluation of the predictions made by the two
definitions is to check structures of these types. It is not an accident
that the problems for the precede-~and-command yule arose in trees like (41)
and (42). The structure in (41) is an example of type I, since the subject
c-commands but follows the NP in the PP; the structure in (42) is an example
of type III-~the object precedes and commands but does not c-command the NP
in the PP, 1In fact, structures with PP's like (41) and (42) provide the main
and clearest source for types I and IIT, and I will, therefore, devote the
next chapter to these cases.

In a right branching language there are almost no further examples
(apart from the cases with preposed PP's) of the type (I) situation in (50),
namely cases where the antecedent precedes the nronoun, but the pronoun
c-commands the antecedent.19 The situation of type IIT is more common, and I

will, therefore, continue to exemplify further this type of case.20

1.6  Coreference in sentences with extraposed clauses

Sentences with extraposed clauses provide another test for the alterna-
tive definitions of syntactic domain discussed above. Suppose we have a pro-
noun in object position and an antecedent in the extraposed clause to its
right. If the extranosed clause is attached to the VP it is in the domain of
the pronoun by both definitions of domain and coreference should be blocked,
If, on the other hand, the extraposed clause is attached to S we have an ex~
ample of type III in (50) where the pronoun precedes and commands but does
not c-command the antecedent. Hence, by the precede~and-~command definition
the antecedent is in the domain of the pronoun and coreference should be

blocked, while by the c~command definition the antecedent is not in the
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domain of the pronoun, and coreference is vermitted,
Starting with Rosenbaum (1967) it has often been argued that the trans-
formation of extraposition which derives sentences like (52b) from the struc-

ture underlying (52a) moves the that-clause in (52a) to the VP-final posi-

tion, yielding a structure like (52c).

52a) That Rosa has failed (should have) bothered her

b) It (should have) bothered her that Rosa has failed

NP~ =
| \ ,«--"‘//’/ / T
, v NP S
4"/“ 2
e
it I bothered her that Rosa has failed
S b

Given this analysis of the posi%ion of extraposed clauses, the c-command def-
inition of domain yields the right coreference result: In the sentence (52b)
coreference between her and Hosa is correctly blocked since Rosa, iu 3, is in
the domain of the pronoun her (the pronoun is immediately dominated by the VI’,
which donrinates 82).21 However, if we look now at other types of extraposi-
tiol, we Bee that the situation is different., Thus (55b) is derived from
(53a) by extranosition from NP (namelv, extraposition of Sz) but, unlike
(52v), the sentence in (53b) permits 'backwards pronominalization, '

53a) [Té Nobody [ré who knows anything about Rosa's weird sleeping

hablta_7 wouldzever call her before noon;7

b) [—é Nobody would ever call her before noon ZTS who knows any=-
thiﬁg about Rosa's weird sleeping habits_2_7 2

c) [Té Se many people wrote to him [_é that Brando couldn't anawer

thed a11_7 7 2

Similarly 'backwards pronominalization' is permitted in (53¢c) which, as
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argued in Williams (1974), is derived by extraposition of the result clause
(52) from its initial position in the Determiner of the subject np, 22

If all extraposed clauses are attached to the VP=-final position, then
the objects in (52b), (53b) and {53¢) have identical domains, and there is no
way to account for the difference in their coreference options. (Coreference
in (53b) and in (53c) would be equally blocked in this case by the precede-
and-command rule and by the c—command rule). An alternative analysis for ex-
traposition was suggested in Williams (1974 1975). He argued that all ex-
traposed clavses are sttached to the matrix S node, rather than to the VP,
Under this analysis the acceptability of coreference in (53b) and (53¢) would
be accounted for by the c-command rule, since the object in this case, does
not c-command 82‘ However, for the same reacson coreference should be vnermit-
ted in (52b) as well, The precede-and-command rule will still successfully
block coreference in (52b), but it would also incorrectly block coreference
in (53b) and (53c).

In view of this difficulty, it is appropriate to check the common as-
sumption that extraposition is a unified phenomenon, and all extraposed
clauses are attached to the same position, We saw that there are two views:
one, that all extraposed clauses are attached to the VP, and the other, that
all such clauses are attached to S. Emonds (1976), who elaborates the first
view (arguing, further, that extraposition is structure-preserving, namely
that the extraposed clause is moved into the S nosition that is independently

present in the VP) supports his proposal with the fact that extraposition is

impossible when the WP contains a filled S position, as in (54).

54a) That Rosa smokes proves (that) she is nervous

b) #It proves (that) she is nervous that Rosa smokes
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However, the same test does not hold for extraposition from NP, as indicated

in the following sentences from Williams (1975).25
55) Many people said thevy were sick who weren't sick

Extraposition of result clauses is also possible in such contexts, as is seen

in (56)0

56) So many people told Bill he is a genius that he started believ~
ing it

So, in fact, Emonds' strongest argument for his analysis of extraposi-
tion holds only for the extraposition of 'sentential subjsct' of the type il~
lustrated in (52), but not for all types of extraposition.

A similar difficulty shows up in Williame®' (1975) argument for the alter—
native view that all extraposed clauses are attached to the S position, In
fact, his arguments hold only for extraposition from NP +d Result-clause ex-
traposition, His main argument is that extraposed clauses cannot show up be-
fore sentential prepositional clauses (If theyv were to be attached to the VP,
they should have been permitted in this poeition), As we see in (57), this is
true indeed for the two types of extranosition in (57b) and (57¢), where the
although clause cannot be construed as modifying the matrix S, but the sen-

tence in (57a) is perfect, in violation of Williams' prediction.24

573) It shocked Rosa that she lost the case, although she had no
reason to believe she would win

b) *A man came in who looked very threatening, although the office
was officially closed

¢) *So many people wrote to Brando that he couldn't answer them
all, although they did not know him

These facts suggest that extraposed clauses are not always attached to

the same position, Further, there is also a more decisive argument which



46

shows that this is indeed true: If the extravosed clause is attached to the
VP it should be possible to vrepose it along with the VP, when the VP is pre-
posed, This is indeed true for extravosition of sentential subjects, as il-
lustrated in (58&). However the same movement in the case of the other two
types results in the nonsensical (58b) and (58c). (The sentence (58a) is

perhaps not a most natural one, but it is obviously grammatical.)25

58a) I warned you that it would upset Rosa that you smoke,

and upset her that you smoked it certainly did

b) It was predicted that many people would resign who disagreed
with the management's policy,
*and resign who disagreed with the management's policy many
people did

c) I was afraid that so many people would show up thatl we wouldn't
have enough room

*and showed up that we didn't have enough room so many people
did

The same point can be illustrated by 'though movement' (which presumably de-
rives the (b) sentences below from the structures underlying the (a) sen-

tences): The extraposed S, in (59) can be dragged along with the VP, as in

2

(59b), but the extraposed S, in (60) cannot,

2

59a) Though it was unlikely [g that she would pass_/, Rosa still
decided to take the exam 2

b) Unlikely that she would pass though it was, Rosa still decided
to take the exam

60a) Though many people are unhappy Zg who live in New York_7; nobody
thinks of moving 2

b) *Unhappy who live in New York though many people are, nobody
think8 of moving

We can conclude therefore, that while extraposed 'sentential subjects'

are attached to the VP the other types of extraposed clauses are attached to
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the VP the other tvpes of extranosed clauses are attached to 5 (hence thev
cannot be vrenosed with the VI'), Consequently the coreference facts in (52)-

(53), repeated in (61)-(63) are no longer a mysterv.
61) *[Tg1lt should have [_&Pbothered her Zpézthat Rosa has faile@JZZ7

62) [g No*.ody would ever [T&Pcall her before noon_7zg who knows any-
thlng about Rosa's weird sleeping habits_z7 2

63) [ So many people [T&Pwrote to Qigill_é that Brando couldn't
2

answer them all

Given the c-~command definition of domain, Rosa is in the domain of the pro-
noun in (61), hence coreference is blocked, In (62) and (63), on the other

hand, the antecedents (Rosa and Brando) are not in the domain of the pronoun

since their clauses are ontside the VP. Hence the restriction on coreference
does not applyv to block coreference in these cases. By the precede~ande
command definition of domain the object nronouns have identical domains in
(61)=(63) since in all three cases the pronoun precedes and commands the
antecedent, Hence the nrecede-and-command restriction blocks coreference in
all three sentences. It could have, pecrhaps, been argued that coreference in
(62)-(63) would be permitted by the precede-and-command rule if the extra-
posed clauses are attached to a higher S (S), and, thus, are not commanded by
the objects, Note, however, that the same subject-object asymmetry which
posed a problem to the nrecede-and-command rule in the examples discermed in
section 1,4 shows up in the case of extrarosition: coreference is impossible

in (64) and (65).

64) *He met a woman in Chicago who went to school with Dan's mother

65) *She was anproached by so many people in Rome that Rosa couldn't
do any work
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If the object does not command the extraposed clause, the subject does
not either., Hence if the suggested solution could be true, coreference should
have been permitted in (64) ard (65). The c—command restriction correctly
blocks coreference in these sentences, since the subject, unlike the object,
c-commar is clauses which are attached to S, Extraposition from NP and extra-
position of result clauses, thus, provide one more argument for the preference

of the ce~command definition of domain.
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FOOTNOTES

1. B has in its domain only C, since in Langacker's definition, in (1),
the relation of command holds between two nodes only if neither of the nodes
dominates the other, Since in (7), B dominates D and SY¥,» by definition (1),
it does not command these nodes, An alternative formula;;on of the command
relation which does not have this requirement is also possible., See

Jackendoff (1972: 312) for discussion.

2. It takes little effort to see that if the domain is defined in terms
of precede, this notion is quite arbitrary, since it takes chunks of the tree
which are not constituents. Given a tree like (7), there is no intuitive
sense in which B and C, for example, can be considered to constitute a domain.
I will argue directly that the relation precede~and~command is irrelevant to
the definition of domain, and sugpest an alternative definition in which the
notion of domain will make more serse, In this section I am only introducing
the terminology connected with the notion of domain, which is independent of

its definition,

3. I will argue there that, once syntactic domains are properly de-
fined, it may be the case that one of the conditions on application of lin-
guistic rules of all levels is that no rule anplies to nodes A and B if

neither is in the domain of the other.

4. Within the framework of Chomsky (1973), coreference in sentences
like Ben hit him is blocked by the anplication of the rule of disjoint=-
reference~interpratation, This rule marks any two NP's as non-coreferential,
but its application is subject to conditions like the Tensed S Condition and

the Specified Subject Condition. Consequently it actually marks
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non-coreference (roughly) only in simplex S's, that is, precisely in the en-
vironments in which the rule which internrets an NP and a reflexive pronoun
as coreferential can avply, Within this framework, the restriction on the
application of the rule of coreference in (6) will be achieved by ordering
this rule after the rule of disjoint-reference-interpretation, thus restrict-

ing it to apnly only to NP's not already marked as non-coreferential by the
disjoint-reference rule,

5. The formal statement of the alternative restrictions in (10) is
given in (10') below:
10'a) VNP1,NP2(Possib Coref (NP1,NP2)).&—-> (ﬂNP1 is +P & NP, 18 -pP)
or (NP, is +P & NP, is -P)/ & [(NP2 is =P —) ~NP,/NP,) &
(NP, is =P — ~NP2/NP1I7))
b) VNP,,NP,(Possib Coref (NP,,NP,) /:-—-)[(NP1/NP2 —7 NP, is +P)
& (NP,/NP, —) NP, is +P)/)
6. Throughout the discussion, coreference will be indicated by under-

lining coreferential NP's,

7. Some speakers claim that they see no difference in the acceptability
of the (a)-sentences and the (b)-sentences of (14) and (15), or between (11a)
and (12¢)-(13c). (They find them all equally bad.) For the time being, we
will have to assume that for these speakers there exists an additional co-
reference restriction which blocks coreference between any two full NI's,

But I believe that once the discourse restrictions on the use of two full co~
referential NP's are understood, it will turn out that the judgments of these

speakers will diffler if the sentences are presented within the right context,

8, One consequence of this statement of the coreference restriction is

that the terms antecedent and anavchor are superfluous. As we have aseen, the
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problem is not defining the required strictural relations between antecedents
and anarhors, but rather defining the structural conditions which affect the
coreference options of any two NP's, The fact that the pronoun (or the ana-
phor) cannot precede and command its antecedent is merely a consequence of

the coreference rule as stated in (10b)--in this case no coreference is pos—

sible, since the supposed antecedent is not a pronoun.

9. That the coreference rule applies to surface structure is an oral
agrerment within the interpretive anproach, although as far as I know, it has
never been argued for in print., Jackendoff (1972) assumed that the rule was
cvelic (in order to collapse it with the reflexive rule, which he believed to
be cyclic). Wasow (1972) shows that Jackendoff's arguments for the cyclicity
of the rule do not holdj; however, he concludes that the status of the rule is
unclear, since there are a few very marginal cases which seem to support a
cyclical application., Aside from being marginal, these cases will not hold
for the modified restriction that T will suggest, 80 I will not consider them

here,

10. Lasnik's non-coreference rule should not be confused with Chomsky's
(1973) rule of disjoint-reference (although in the exact formulation of his

rule, Lasnik uses the term disjoint in reference rather than non-coreferen-

tial), Chomsky's rule anplies to any given pair of NP's, Thus in all the

sentences of (1) it internrets the two NP's as disjoint in reference,

Ben hit Ben.,

i. a

b) He hit Ben.
c

a

Ben hit him,
Heahit him,

while Lasnik's rule applies only to (a) and (b) (since (c) and (d) do not

violate the condition of the rule), Chomsky's disjoint-reference rule is,
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furthermore, subject to constraints like the Tensed-S and Specified Subject
conditions, while lLasnik's rule is not. Thus, given the sentences in (ii),

ii. ag Ben said that he hit Rosa.
b) He said that Ben hit Rosa.

the disjoint-reference rule is blocked in both (due to the Tensed-S condi-
tion), but Lasnik's rule still applies to block coreference in (iib). The

two rules, therefore, are needed independently and cannot be collapsed.

11, Given Jackendoff modification of the definition of command which
was discussed in section 1,1—namely, that it mentions cyclic nodes rather
than just S-nodes-—the sentences in (18b-e) are not a counterexample to the
precede-and-command relation, since the pronoun does not command the ante-
cedent by this definition of command. However, this modification does not
help to account for (18a) and (18f), nor does it have anything to say about
the sentences in (19) where the pronoun is not in a possessive NP, and, thus,
commands the antecedent under Jackendoff's definition as well. Another prob-
lem with this solution is that it marks sentences like (1ii) just as grammati-

cal as the sentences in (18b-e).
iii) Her father loves Rosa,

But, as is well known (see, e.g., Lakoff (1968)), there are dialect differ—
ences with rerard to sentences like (iii), and there are speakers who do not
accept them, while w0 such dialect differences exist for (18b-e). The pre-
cede~and~command relation cannot account for such dialectical differences,

which will be discussed in detail in section 4.2.

12. It could, perhaps, be argued, as nroposed in Kuno (1971, 1975),
that in (21b), unlike (21a), there is no preposing and that the PP originates

in initial position., Thus, since the sentence is not derived from (22b),
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'forward pronominalization' is not blocked. But the question will then be,

what permits backward pronominalization in a case such as (iv),
iv) In John's picture of her, Mary looks sick.

since the acceptability of (iv) cannot, in this case, be explained by the or-
dering of ooreference vrior to the nreposing of the PP, This solution will
also fail to hold in the next example, (23), where there is no reason to ar-

gue that the PP originates in initial position.

13. I want to thank Nick Clements for suggesting to me the felicitous

name 'c(constituent)-command' for the relation in (36).

14, Kilma's treatment of negation in terms of 'in construction with!'
was challenged in Ross (196