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While much attention has been paid in recent studies of anaphora to the 
structural conditions governing anaphora, the basic conception of which 
problems should be, to begin with, captured by sentence-level anaphora 
conditions has, essentially, remained the same since the earliest studies 
of anaphora in generative linguistics. Anaphora studies still concentrate 
primarily on the conditions for definite NP anaphora and avoid, in most 
cases, the problem of the interpretation of pronouns (e.g. whether they 
are interpreted as bound variables or as referential expressions) by 
postulating notions like co-references, or non-coreference, governed by 
coindexing mechanism. 

I will argue, first, in Section 1, that this point of departure has led to 
enormous problems and complications in the anaphora theory. All these 
problems are avoided once we pay more attention to the distinction, 
acknowledged by many semanticians, between the bound-variable in- 
terpretation of pronouns, and their referential interpretation, a dis- 
tinction which, as we shall see in Section 2.1., is empirically testable. In 
the analysis I propose, the only sentence-level mechanism needed to 
handle anaphora is the one governing the translation of pronouns as 
bound variables, which is stated in Section 2.2. The answers to the 
traditional problems of definite-NP coreference, or non-coreference, 
follow from this mechanism pragmatically (i.e. outside the grammar) in a 
way specified in Section 2.3. 

1. C U R R E N T  A N A L Y S E S  OF A N A P H O R A  

In this section, I will survey the conditions on anaphora which are 
assumed by most of the current analyses, as well as some of the details 
of incorporating these conditions into the specific indexing system of the 
interpretative semantics framework. Following a common distinction in 
the field (e.g. Postal, 1971; Wasow, 1972; Chomsky, 1976; Reinhart, 
1976) we will examine first, in Section 1.1., the general conditions which 
restrict the anaphora options of all NP's,  regardless of their semantics, 
and next, in Section 1.2., the conditions restricting further the anaphora 
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options of quantified NP's. (In Section 2, I argue that this distinction is 
mistaken.) 

This survey will provide us with an overview of the questions to 
which the theory of anaphora attempts an answer, as well as with an 
estimate of the complications and the problems that these questions lead 
to. While some of the problems seem to be specific to analyses assuming 
non-coreference rules, as in Chomsky (1973, 1980), Lasnik (1976) and 
Reinhart (1976), I will argue that there is no way to avoid them, as long 
as the anaphora questions are put the way they are. 

1.1. The General Anaphora Conditions and the Coindexing System 

1.1.1. Theoretical Assumptions. Starting with the earliest analyses of 
anaphora in generative linguistics (e.g. Langacker, 1966; Ross, 1967), it 
was assumed that a crucial question is that of accounting for why 
coreference seems possible in, e.g. (1) and (2), but not in (3) 1. 

(1) Zelda adores her teachers 
(2) Those who know her adore Zelda 
(3) *She adores Zelda's teachers 

The initial answer to this question was the assumption that the grammar 
contains some coindexing procedure, which determines coreference and 
that this procedure (or the transformation of pronominalization in the 
earlier approach) is restricted so it can apply to structures like (1) and 
(2), but not to (3). It was later found out, however, in Lasnik (1976), that 
this mechanism is not sufficient to answer the question posed by (1)-(3). 
Since pronouns can select their reference outside the sentence (either 
deictically or from antecedents in previous discourse), the mere fact that 
a pronoun is not coindexed with a given NP in the sentence is not 
sufficient to prevent it from receiving the same referential interpretation 
from an extra sentential source. Lasnik argues therefore, that to guaran- 
tee the correct application of the anaphora restrictions, in such cases, we 
need to stipulate explicitly non-coreference. That rules assigning non- 
coreference might be needed has been, in fact, suggested before, in 
Chomsky (1973): In an environment which allows reflexivization, such 
as (4), a non-reflexive pronoun, or a full NP cannot corefer with the 
antecedent, as in (5). 

(4) Zelda bores herself 
(5)(a) *Zelda bores her 

(b) *Zelda bores Zelda 
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Chomsky proposed that in such environments a rule of the grammar 
explicitly marks the NP's in (5) as disjoint in reference. What Lasnik 
suggests, then, is that the disjoint-reference rule should be extended to 
non-reflexivization environments such as (3). Lasnik argues, further, that 
no stipulated coreference or coindexing rules are needed for non- 
reflexive pronouns: If a pronoun is not marked as disjoint in reference 
from a given NP, its referential interpretation is free and whether it is 
assigned the same or different reference as the given NP is subject to 
pragmatic rather than syntactic consideration. The resulting picture, 
therefore, is that there are three possible referential relations that can 
hold between two NP's, which are summarized in (6) 

(6)A. Obligatory (stipulated) coreference, e.g.: 
(4) Zelda bores herself 

B. Obligatory (stipulated) non-coreference, e.g.: 
(5) Zelda bores her 
(3) She adores Zelda's teachers 

C. Optional (free) coreference, e.g.: 
(1) Zelda adores her teachers 
(2) Those who know her eadore Zelda 

Correspondingly assuming that we have asked the right question about 
anaphora, we end up assuming a 'three-valued' system of coindexing: 
NP's can be positively co-indexed, negatively coindexed or neutrally 
indexed (i.e. neither positively nor negatively coindexed). In fact, as we 
shall see directly, this three-valued indexing system is assumed, as least 
implicitly, in all current analyses of anaphora within interpretative 
semantics:. 

Before turning to the details of the indexing procedures we should 
mention further theoretical consequences of the assumptions of this 
framework: It follows that sentence-level grammar has nothing to say 
about the interpretation of optionally coreferring pronouns as in (6C). 
This problem is reduced to the general problem of deciding what a given 
expression (e.g. a definite description) refers to and it is believed that 
there is nothing special about the assignment of reference to a (non- 
reflexive) pronoun. Thus, in the famous debate concerning whether 
pronouns are interpreted as bound variables or as referential expres- 
sions 3, this analysis takes unequivocally the latter stand. An apparent 
support for this stand comes from Lasnik's observation that when the 
non-coreference rule applies to a pair of a pronoun and a full NP, it also 
applies to two full NP's as in (7), but when this rule does not apply, as in 
(8), full NP's coreference is possible. 
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(7)(a) 
(b) 

(8)(a) 
(b) 

*She liked the flowers that we bought for Zelda 
*Zelda liked the flowers that we bought for Zelda 
The flowers that we bought for her pleased Zelda 
The flowers that we bought for Zelda pleased Zelda 

(Although such judgments are controversial for many speakers, we will 
assume them for the moment to be correct.) Such examples seem to 
suggest then, that the coreference interpretation of the pronoun in (8a) is 
not substantially different from the coreference intrepretation of the full 
NP's in (8b) and that the non-coreference rule, applying to (7), deter- 
mines non-coreference equally for pronouns and non-pronouns, so there 
is no reason to distinguish between pronouns and referential NP's or to 
establish some specific semantic interpretation procedures for pronouns. 
A final consequence of this picture, to which we shall return in Section 
2.1., is that a sentence containing an optionally coreferential pronoun is 
never ambiguous, but only vague, since there is nothing in the sentence- 
level syntax or semantics that distinguishes its coreferential inter- 
pretation from its non-coreferential interpretation. 

1.1.2. The coindexing conditions. The restrictions which are formulated 
within the theoretical assumptions outlined above, are stated informally 
in (10), which does not specify the actual indexing procedures but rather 
their appropriate output. This is essentially the model argued for in 
Reinhart (1976) where the conditions (10c) and (10b) are partially in- 
corporated from Chomsky (1973). The structural relation relevant for the 
restrictions is c-command. We will assume here its definition in (9), as in 
Reinhart (1976, 1981), which differs slightly from the definition adopted 
for it in Chomsky's (1980, 1981) formulations of the anaphora con- 
ditions. 

(9) 

(lO)(a) 

(b) 

A node A c(onstituent)commands a node B iff the first 
branching node a that dominates A either dominates B, or is 
immediately dominated by a node a '  which dominates B, 
where o~ and a '  are of the same category type (e.g. S and S) 
A non-pronominal NP must be interpreted as non-coreferen- 
tial with any NP that c-commands it. (This entails that a 
pronoun must be interpreted as non-coreferential with any 
full NP it c-commands.) 
A reflexive or reciprocal pronoun (an R-pronoun) must be 
interpreted as coreferential with (and only with) a c-com- 
manding NP within a specified syntactid domain (see below). 
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(c) A non-R-pronoun must be interpreted as non-coreferential 
with any c-commanding NP in the syntactic domain which is 
specified for (10b). 

(10b) specifies the conditions for obligatory, or stipulated, anaphora, 
(10a) and (10c) determine the conditions for obligatory non-coreference 
interpretation, and when neither of these conditions apply, the sentence 
allows free, or optional coreference.(10a) captures Lasnik's observation 
illustrated above (in 7 and 8) that coreference is blocked both when a 
pronoun c-commands its potential antecedent and when a full NP 
c-commands another full NP. Since this restriction is now largely 
assumed in studies of anaphora, I will not discuss here its details or the 
motivation for using c-command. (For discussion, see Reinhart 1981.) 
(10b) captures the fact that R- (reflexive or reciprocal) pronouns must be 
anaphoric and they are not otherwise interpretable (as, e.g. in *Max 
bores herself). That an R-pronoun can be anaphoric only to NP's that 
c-command it is illustrated in (11)-(13). 

(11)(a) *The rumour about the new neighbours bothered each other 
(b) *Felix's wife respects himself 

(12)(b) To each other, the women introduced the men. 
(b) *To each other, the women introduced the men. 

(13) The women introduced the men to each other. 

In (11) the potential antecedent does not c-command the R-pronoun. 
Hence, it cannot be anaphoric and the sentence is uninterpretable. In 
(12a) the subject c-commands the preposed R-pronoun, by definition (9) 
(since nodes immediately dominated by S c-command, by this definition, 
nodes in S). Hence anaphora is possible. But in (12b), where the 
potential antecedent is the object it does not c-command the R-pronoun 
and anaphora is impossible. Before preposing, on the other hand, the ob- 
ject c-commands the R-pronoun and anaphora is possible as in (13) 4. The 
condition (10b) should capture, further, the fact that R-pronouns can be 
controlled only within a restricted domain (roughly the same clause or 
NP cycle, but not, e.g. in *The new neighbours expected that Zelda will 
respect each other). This syntactic domain is defined in Chomsky's 
(1981) model as the minimal governing category. In environments which 
allow an NP to be coreferential with an R-pronoun, no other NP can be 
coreferential with the given NP. Condition (10a) already blocks 
anaphora in sentences like (5b): Zelda bores Zelda, since a full NP must 
be interpreted as non-coreferential with any c-commanding NP. But it 
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does not block coreference in sentences like (5a): Zelda bores her. In 
such sentences conditions (10c) applies and marks the pronoun as 
non-anaphoric. 

The way the general output conditions in (10) are incorporated into the 
grammar is dependent upon the syntactic framework assumed. Two 
such ways are proposed in Chomsky (1980, 1981), and both view the 
anaphora restrictions in (10) as just a particular case of a more general 
coindexing system which also guarantees the correct application of 
movement rules. But we shall focus attention here only on the aspects of 
the system relevent to coreference. In Chomsky (1980) it is assumed that 
all NP's  are base generated with indices called 'referential' indices, and 
then three further indexing procedures guarantee the outputs consistent 
with (10): (a) All R-pronouns are obligatorily coindexed with any c- 
commanding NP's which means that their base generated referential 
index is replaced with that of the c-commanding NP. (b) All other NP's 
(including non R-pronouns) are negatively coindexed, or contra-indexed 
with all c-commanding NP's. Formally, this is achieved by adding to the 
referential index (rather than replacing it by) the referential index of the 
c-commanding NP, which is called 'anaphoric index' (meaning 'contra- 
anaphoric index'). (c) An index-cancelling procedure then applies to all 
pronouns (R or non-R) cancelling both coindexing and contra-indexing in 
the appropriate syntactic environment-say,  if a pronoun is coindexed 
or contra-indexed outside its minimal governing category (MGC). This 
system, thus, explicitly establishes the three-valued coindexing relations: 
two NP's  may end up coindexed, contra-indexed or free (i.e. neither of 
the first two). 

In Chomsky (1981), an attempt is made to reduce the indexing system 
to just two relations: coindexed (or 'bound') and 'free'. Formally, the 
contra-indexing procedure is abandoned and, unlike the previous 
framework, non-R-pronouns can also be coindexed with a c-command- 
ing NP. Here, too, NP's  are indexed freely with indices which can be, 
arbitrarily, the same or different. An NP is defined as 'bound' iff it is 
coindexed with a c-commanding NP (in 'argument' position). (For a 
more precise formulation, see Chomsky (1981, p. 184).) The results 
required by (10) are guarenteed within this framework not by coindexing 
procedures, but by general output conditions on appropriate coindexing 
(or binding). Here, we should note that if the system is supposed to 
capture the cases we have examined so far, the reduction to just two 
indexing relations is only apparently successful. Given the definition of 
'bound', and the conditions on appropriate binding, all the pronouns in 
(14) are equally defined as free: 
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(14)(a) 
(b) 
(c) 

The flowers that we bought for Zelda cost her trouble. 
Zelda entertains her. 
She doesn't like the flowers that we bought for Zelda. 

In (14a), Zelda does not c-command the pronoun, hence by the definition 
of 'bound' the pronoun cannot be bound, i.e. it is free. In (14b) and (c) 
the pronoun must be free, i.e. not coindexed with Zelda, otherwise the 
derivation will be filtered out by the output conditions on binding ((12B) 
and (12C), respectively, of Chomsky 1981, p. 188). 

However, our point of departure has been to distinguish (14a), where 
coreference is possible, from (14b,c) where it is not. If the model still 
intends to capture these facts, 'free' cannot be defined as 'not bound' 
but, rather as contra indexed. 5 

1.1.3. Problems. The first problem for the anaphora model outlined 
above is that there is no explicit semantics for its complex indexing 
system. Indexing devices, however formal and intricate they may get, 
are just syntactic devices, and whether they make sense or not depends 
(at least in part) on whether they are interpretable semantically. While a 
syntax that has a two-valued indexing system allowing NP's to be either 
coindexed or not is easily interpretable semantically (say-coindexed 
NP's, unlike the non-coindexed ones, are interpreted as variables bound 
by the same operator), it is very difficult to see how a three-valued 
indexing system can be interpreted. It turns out in this system that a 
pronoun can be interpreted as non-coreferential in two cases: either if it 
is contra-indexed or if it is neutral or 'free'. Similarly it can be inter- 
preted as coreferential either if it is coindexed or if it is 'free'. (Recall 
that in Chomsky's (1981) model non-R-pronouns can also be coindexed.) 
How, then, is a neutral pronoun to be distinguished semantically from 
either a coindexed or from a contra indexed pronoun? Or, to put the 
question differently, suppose that coindexed pronouns are indeed inter- 
preted as bound variables, how then should the contra-indexed pronouns 
be interpreted? If they are interpreted either as referential expressions 
or as free variables, they are indistinguishable from the neutral or free 
pronouns, which are also so interpreted. To maintain the distinction it 
seems that some negative semantic operator should be introduced, 
whose formal properties are not easy to define. 

Note that this problem must be solved for the system to work in the 
case of anaphora. For other cases it might be argued that the indexing 
system is just a syntactic device to filter out bad derivations and it need 
not be semantically interpretable. This is true, e.g. for ruling out inap- 
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propriate wh-movement. However, in the case of anaphora, if we 
interpret the binding conditions as just ruling out coindexed derivations 
like Felixi adores himi, we haven't solved the problem we posed. 
Obviously, the same sentence with no coindexing will not be filtered out 
apd the problem raised by Lasnik still holds, i.e. we have to explain why 
the pronoun him cannot choose the reference of Felix, from outside the 
sentence. 

The source of the difficulties in interpreting the coindexing system is, 
then, the contra indexing relation. Even if some arbitrary semantic 
device can be postulated to interpret this type of indexing, there are 
further problems with it, which are pointed out in detail in Evans (1980), 
and which I shall mention only briefly: Assuming non-coreference rules 
or contra indexing, there is no explanation for identity statements like 
He is Zelda's husband (uttered, e.g., as an answer to the question Who 
is the man with the flowers over there?) Contra indexing must explicitly 
mark He as disjoint in reference from Zelda's husband so any inter- 
pretation in which they overlap in reference would be plainly ungram- 
matical, or filtered out by the binding conditions. Some unnatural 
mechanism will be needed, therefore, to handle such cases. Furthermore, 
it seems that the definition of non coreference (disjoint-reference), 
which is, presumably, a semantic, or at least a sentence-level notion, 
should be relativized to speaker' intentions to handle cases like the 
following: Suppose that in a visit to a desolate Greek island I see from a 
distance a woman with a purple hat who reminds me of Zelda and I say 
She looks just like Zelda. If, when she approaches, I find out that this is 
in fact Zelda, it turns out that my sentence was mistaken (since look like 
sentences implicate non-identity of the arguments), but given the non- 
coreference rule it would furthermore turn out to be ungrammatical, 
since the NP's are not disjoint in reference as required by the rules. 
Although both these problems are acknowledged by Lasnik (1976), their 
solution is not obvious. Evans points out several cases where intended 
violations of the contra indexing requirement are also possible in an 
appropriate context, and we shall return to such cases in Section 2.3. 
Even if one believes that the problems pointed out by Evans are not, in 
and of themselves, a sufficient reason to reject non-coreference rules, 
combined with the general interpretability problem of a three-valued 
indexing system they do provide sufficient grounds for questioning the 
whole enterprise. 

We should note, in conclusion, that the problems posed in this section 
are not inherent to the framework outlined above. They stem from the 
way the anaphora question has been put, to begin with, namely the 
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assumption that the question is, when a pronoun can (or cannot) corefer 
with a definite NP. This question necessarily leads to Lasnik's problem 
of how to prevent 'accidental' coreference, and, in fact, I believe that 
this and the resulting problems are unsolvable within any model that 
shares this point of departure including, as we shall see in Section 1.2.2, 
that of EvansL As we saw, Chomsky's (1981) model, as explicitly stated, 
does not anyway answer this question. Our next step, in Section 2.3., will 
be to argue that it need not do that. But first we should look at the 
second set of problems for the current anaphora framework, which will 
provide the clue for posing the anaphora question differently. 

1.2. Bound Anaphora 
While the coindexing conditions discussed in the previous section apply 
to all NP's regardless of the semantic status of the antecedent, they are 
not sufficient, as is well known, to handle the anaphora options when the 
antecedent is a quantified NP or a wh-trace. E.g., while anaphora is 
already blocked in (15), we still have to explain the differences between 
(16a) and (16b,c). 

(15) *He exploits the secretary that works for each manager. 
(16)(a) The secretary that works for him despises Siegreied. 

~ a manager 
(b) *The secretary who works for him despises [ each manager j 

(c) *Who does the secretary who works for him despise t 
(17) lEach  x: x a manager ~ the secretary who works for x 

[Which x: x a rnanagerj despises x 
(18) *The secretary who works for each manager despises him 
(19)(a) Each manager exploits the secretary who works for him 

(b) Who t exploits the secretary who works for him ? 

In all the sentences in (16) the pronoun is not contra indexed with the 
potential antecedent. Nevertheless, while free coreference is possible in 
(16a) the pronoun cannot be interpreted as bound by the operator 
corresponding to the italicized NP's in (16b), and, similarly, anaphora 
is impossible in (16c). The puzzling problem about these facts, known as 
the '(weak) crossover' cases, is that they do not follow from semantic 
considerations: The unavailability of anaphora interpretation in (18), is 
easily explained on semantic grounds: since in the semantic inter- 
pretation of the sentence the pronoun is not in the scope of the operator 
corresponding to each manager it, obviously, cannot be interpreted as a 
variable bound by this operator. This, however, is not the case with 
(16b,c). A logical formula which can, reasonably, correspond to these 
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sentences, is the one given in (17), in which the pronoun is in the scope 
of the operator and its translation as a bound variable is perfectly 
acceptable. For some reason, however, this logical formula is not 
expressible in English, by means of sentences like (16b,c). It is also not 
the case that quantified NP's cannot bind pronouns at all in natural 
language-they obviously can in (19)-so  the unavailability of the 
anaphora (bound-variable) interpretation in (16b,c) must be attributed to 
structural properties of their surface structure which the anaphora, or 
coindexing conditions should, then, specify 6. 

1.2.1. The structural conditions for bound anaphora. In Reinhart (1976) 
it was argued that the structural relation relevant for this problem is also 
c-command: while the general anaphora condition which we discussed 
so far (10a) prohibits anaphora only when a pronoun (or a full NP) 
c-commands another full NP, quantified NP's  and wh-traces are further 
restricted to allow anaphoric interpretation only when the antecedent 
c-commands the pronoun. (A pronoun not c-commanded by a quantified 
NP cannot be coindexed, or must be contra indexed, with it.) A partly 
similar restriction incorporating both linear order and c-command was 
proposed in Evans (1980). Here I will only exemplify briefly the motiva- 
tion for such a restriction, but before doing so, we should note that in 
evaluating examples of quantified NP anaphora specific and generic 
interpretation of such NP's should be carefully avoided. As is well 
known (e.g. Postal, 1971; Wasow, 1972; Hawkins, 1978), under such 
interpretation quantified NP's violate all restrictions and behave pretty 
much like definite NP's. 

(20)(a) 
(b) 

(21) 

(22)(a) 

(b) 

(c) 
(23)(a) 

(b) 
(c) 

(24)(a) 

The father of each of the boys hates him 
Gossip about every business man harmed his career 

*We changed the carpets in each of the apartments 
to make it look morecheerful~ 

before we rented it. l" 
Every worker over 60 had to resign in order to receive his 
insurance. 

*We had to fire every worker over 60 in order to pay his 
insurance. 
We sent every worker over 60 home to live on his insurance. 
Near his child's crib nobody would keep matches. 

*Near his child's crib you should give nobody matches. 
You should give nobody matches near his child's crib. 
In his own way, however each man is petitioning for the 
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(b) 

same kind of administration (NYT, 21 Jan. 1977, quoted in 
Carden, 1978). 
As its major source of income, each club collects a playing 
free from the players every half hour. (Social problems 
28.557, 77, Carden, 1978). 

In all these examples the pronoun can be argued to be in the scope of 
the operator corresponding to the quantified NP. Nevertheless, it cannot 
always be interpreted as a variable bound by it. In (20) and (21) above 
where the antecedent does not c-command the pronoun, no such inter- 
pretation is possible, (although the antecedent also precedes the 
pronoun). In (22) anaphora is possible when the quantified NP is the 
subject, as in (a) but not when it is the object (as in b). This is so 
because the subject, but not the object c-commands the sentential in 
order clause. The to clause of (22c), by contrast, is verb-phrasal (see 
Faraci, 1974; Williams, 1974). Hence the object here does c-command 
the pronoun, and anaphora is possible. (23) exemplifies cases of back- 
ward quantified anaphora, and here, too, we observe subject-object 
asymmetrics: In (23a) the subject nobody c-commands the pronoun 
(given the specific definition of c-command in (9), but the object in (23b) 
does not and anaphora is, indeed, impossible. The fact that before the 
preposing of the PP anaphora in this sentence is possible, as in (23c), 
renders either a deep-structure analysis or a semantic explanation to 
these facts implausible. In (24) we see some further 'real life' examples 
for backwards quantified NP anaphora. 

There are many remaining problems for the c-command restriction on 
quantified NP anaphora. In particular, it should be modified to handle 
sentences like nobody's father hates him where anaphora is possible for 
many speakers. Several additional problems are pointed out by Higgen- 
botham (1980) who argues for a restriction determined by linear order. 
However,  in a later paper (Higginbotham, 1980a) he observed that the 
apparent linear condition is, in fact, hierarchically determined and is 
equivalent to a c-command restriction with certain modifications 7. We 
shall return to some of the problems in the Appendix. However, it is not 
crucial for our purpose to settle all these problems at the moment, since 
the point in this paper is not the precise formulation of the syntactic 
conditions governing anaphora, but the general organization of such 
conditions. We shall assume the c-command restriction simply because 
of all the restrictions that have been proposed in the literature, it gets 
closest to handling the facts. The condition we have been assuming is 
stated, then, in (25) (again as an informal output condition). To keep with 
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the spirit of the presentation in Section 1.1. it is stated as a 'non- 
coreference', contra indexing condition. However, it can be, obviously, 
stated as a condition on possible coindexing as in Reinhart (1976). 

(25) A pronoun must be contra indexed (interpreted as non- 
anaphoric) with any NPi that does not c-command it, if NP~ is 
quantified or a wh-trace. 

What quantified NP anaphora and wh-trace anaphora have in common 
(as observed in Chomsky, 1976) is that in both cases an anaphoric 
pronoun is interpreted as a bound variable. (In the case of wh-trace, this 
is so because the antecedent itself (the trace) is interpreted as a bound 
variable.) I will use here the term bound anaphora for all and only the 
cases where the pronoun is interpreted as a bound variable. This should 
not be confused with the way this term is used in much of the current 
EST literature, where it is a syntactic notion which does not necessarily 
have a unique semantic interpretation 8. 

1.2.2. Problems. A serious question concerning (25) is at which level of 
linguistic analysis it could apply. As we saw the peculiar property of 
bound anaphora is that, on the one hand, it obeys a syntactic restriction, 
but, on the other, the class of NP's that this restriction applies to is 
determined semantically, and does not constitute a syntactic set. (Even 
the quantified NP's mentioned in the condition (25) are not a syntactic 
s e t - t hey  may include indefinite NP's as well as NP's introduced by a 
quantifier phrase.) Therefore, presenting the condition as a surface- 
structure syntactic condition as in (25) and in Reinhart (1976) is just an 
attempt to avoid the problem. 

To capture this, it has been proposed that the bound anaphora 
condition applies, in fact, to logical forms (LF's) and not to surface 
structures, and determines when a pronoun can be coindexed with, or 
translated as a bound variable (e.g. Chomsky, 1976; Higginbotham, 1980; 
among others. Freidin and Lasnik, 1981, propose that even other coin- 
dexing procedures apply at this level). We should note first that pro- 
posals along such lines have two interpretations, one of which is pretty 
dangerous: If the bound-anaphora condition applies to actual logical 
formulae, i.e. to the output of the mapping or surface structures into 
semantic interpretations, there is no reason to expect that the structural 
relations of surface structure which the condition is sensitive to will be 
preserved. Or, in most cases, for any logical formula which is an ap- 
propriate translation for a given natural language sentence and which 
preserves some structural properties of the sentence, we can find an 
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equivalent logical formula which does not do that and whose inter- 
pretation should be, nevertheless, an appropriate semantic interpretation 
for the sentence 9. To maintain the proposal that the bound-anaphora 
condition literally applies to LF's, we have to assume that LF is an 
intermediate level of logical syntax which contains both semantic in- 
formation, such as semantic operators and bound variables, and a 
specific syntactic structure corresponding to surface structure. 
However, the initial hypothesis of interpretative semantics (quite 
similarly to that of Montague semantics) has been that it should be 
possible to define the procedures mapping syntactic structures directly 
into some familiar semantic language. The idea that an intermediate 
logical syntax, specific to natural language, (or some specific natural 
language semantics) might be needed is as alien to interpretative seman- 
tics as it is to the original Montague framework. 

However, in the extremely careful development of this analysis in 
Higginbotham (1980), such problems are avoided. The procedure gover- 
ned by the bound anaphora condition applies not directly to LF's but to 
the operations mapping surface structures into LF's, so, in fact, this is a 
syntactic procedure. To capture this, Higginbotham assumes, crucially, 
the rule of Quantifier Raising (QR) of May (1977), which Chomsky- 
adjoins a quantified (or indefinite) NP to S, leaving a trace in its original 
syntactic position. Once this is assumed, the missing syntactic link 
between quantified NP's and wh-traces is obtained, e.g. the sentences in 
(26) have, after QR has applied to (26a), the similar structures in (27). 

(26)(a) His neighbours hate everyone. 
(b) Who do his neighbours hate? 

(27)(a) Everyone1 [s his neighbours hate eli 
(b) Who1 Is do his neighbours hate eli 

Higginbotham then introduces a coindexing procedure which applies 
only to pairs of an empty node and a pronoun. Ignoring the details of his 
original procedure which, as we mentioned, was stated in terms of linear 
order, the coindexing rule which is consistent with the bound anaphora 
condition (25) is stated in (28). 

(28) Coindex a pronoun with an e node that c-commands it 
(OPTional) 

A pronoun which is coindexed with an e-node will be translated by later 
rules as the same variable which translates the e-node. The rule (28) 
cannot apply to the structures in (27), since the pronoun in these 
structures is not c-commanded by the e-node. But in cases where the 
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e-node c-commands the pronoun (like those we observed in (21)-(24), 
coindexing can apply and bound-anaphora interpretation is obtained. 

For many cases this analysis is straighrforwardly equivalent to apply- 
ing the bound-anaphora condition to pre-QR surface structures. For the 
cases where it is not, Higginbotham proposes a special auxiliary con- 
straint, which I shall not discuss here, and which renders the two 
analyses equivalent with respect to their empirical results, while Hig- 
ginbotham's analysis has, furthermore, the advantage of mentioning only 
strictly syntactic categories in his coindexing rule. 

The only problem with this elegant solution (or, more precisely, with 
the anaphora facts that seem to necessitate it) is that it adds substantial 
complication to the grammar. We need to introduce a new coindexing 
procedure, which, it would seem, should be ordered after the general 
anaphora output conditions 1°. This procedure itself is pretty complex, 
requiring, apart from the rule in (28), a condition on cross indexing and a 
condition for index transferring. But, in addition, if this solution is 
incorporated into a grammar that allows free indexing subject to output 
conditions, as the one surveyed in Section 1.1.2., a further mechanism 
will be needed to cancel arbitrary (accidental) coindexing, e.g. in cases 
like The woman who invited himi praised every guest~, which are not 
filtered out by the general anaphora conditions. Such complications are, 
of course, tolerable, if that's how things must be, but a solution that can 
avoid them would be preferable. 

Despite the fact that the bound anaphora problem is, as we saw, 
technically solvable, a puzzling question which remains is why should 
there be such a restriction in the first place. Assuming QR as a syntactic 
transformation (which is otherwise not the only conceivable way to 
interpret quantifier-scope) provides a way around the problem of 
defining the class of NP's  that obey this condition, but it still is the case 
that this is a semantic class. Why, then, should the semantic class of 
quantified NP's  obey different anaphora conditions than definite NP's? 
Of course, if the difference could follow from their semantic differences 
(i.e. if this, to begin with, was a semantic question outside the level of 
syntax) there would be no puzzle here. But, as we saw, the bound 
anaphora condition has no semantic explanation. 

We should note that this question holds for all existing analyses of 
anaphora, including those which are semantically oriented like Bach and 
Partee (1980) (see Note 6). Evans' (1980) point of departure is that the 
analysis of anaphora should capture the 'common principle' that under- 
lies the use of pronouns as bound variables (i.e. our bound-anaphora) 
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and as anaphoric pronouns (i.e. pronouns anaphoric to definite NP's) (p. 
338). Nevertheless, he concludes with assuming the two distinct 
anaphora conditions in (29) for these two types of anaphora, pretty 
much along the lines we have assumed here (ignoring the difference in 
the structural conditions, which we shall not pursue). 

(29)(a) A pronoun can be interpreted as bound by a quantifier phrase 
iff it precedes and c-commands the pronoun (Evans, 1980, p .  
341). 

(b) A pronoun can be referentially dependent upon an NP iff it 
does not precede and c-commands that NP (Evans, 1980, p. 
358). 

The problem posed for Evans by the existence of these two distinct 
conditions is more severe than the problem posed by it to the framework 
we examined above (i.e. it is not just a matter of complications): To free 
the grammar from non-coreference rules, Evans distinguishes between 
coreference and referential dependency (as in (29b)). A pronoun is 
described as referentially dependent upon a given NP if it "picks up its 
reference from that NP"  (p. 358). The cases marked as non-coreferential 
by the contra-indexing procedures we have been assuming will just be 
cases where referential dependency is impossible, but coreference is still 
possible if the relevant reference for the pronoun is supplied from an 
independent source. Although I believe that the general spirit of Evans' 
analysis is correct, the problem with this specific solution is that no 
actual definition is offered for referential dependency, and this is not an 
accident: A straightforward solution could be to define a pronoun as 
referentially dependent if it is interpreted as a bound variable, just as in 
the case of quantified NP's. If this is so, however, we cannot explain 
why referentially dependent pronouns do not obey the bound-anaphora 
condition (29a) like the other bound-variable pronouns. So this solution 
is not  available in this analysis, and, as long as there exists this 
difference between bound-anaphora and definite-NP anaphora, referen- 
tial dependency must be kept distinguished from bound anaphora and 
there is no other obvious semantic property that could distinguish it, 
then, from coreference. In the absence of such a definition this dis- 
tinction is just arbitrary, particularly since there is no independent way 
to know when a pronoun is referentially dependent and when it is just 
coreferential. E.g. Evans point out, correctly, that coreference in a 
sentence like (30b), which violate the referential-dependency require- 
ment in (29b), is, nevertheless, possible in this peculiar context. 
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(30)(a) Everyone hates Siegfried. Even those who never met him 
hate Siegfried. 

(b) Everyone hates Siegfried. Even he (himself) hates Siegfried. 

His analysis entails however that only in (30a), which meets condition 
(29b), can the pronoun be understood as referentially dependent, while 
in (30b) its reference can be picked up only outside the sentence. And it 
is appropriate to ask, how could we ever tell whether this is so or not. 

2. T H E  A L T E R N A T I V E  A N A L Y S I S  

Our starting point in restating the anaphora question will be to observe 
in Section 2.1. that the assumption that the bound anaphora condition 
holds only for the semantically-determined set of quantified NP's (and 
wh-traces) is simply incorrect, empirically. In fact, all pronouns can be 
interpreted as bound variables, regardless of whether the antecedent is a 
quantified NP or not, subject to the bound anaphora condition. Our next 
step will be to argue that the syntax, or sentence level considerations, 
determine only when a pronoun can be so interpreted and not when it 
can corefer, which means that the bound anaphora conditions, as 
modified in Section 2.2, are the only sentence-level conditions on 
anaphora, and that bound anaphora is the only type of 'referential 
dependency' we need to assume. In Section 2.3. we will see how both 
the apparent difference between definite NP and quantified NP 
anaphora, and the facts intended to be captured by non-coreference 
rules, follow from these conditions outside of the syntax. 

2.1. Coreference and Bound Anaphora 

2.1.1. Sloppy identity. That pronouns linked to a definite NP (or a 
proper name) can be ambiguous between a referential interpretation and 
a bound-variable interpretation is, in fact, well known (e.g. Keenan, 
1971; Sag, 1976; Williams, 1977; Partee, 1978). This ambiguity shows up, 
e.g., in VP-deletion contexts such as (31). 

(31) Felix hates his neighbours and so does Max 
(32) Max hates Felix's neighbours 
(33) Max hates Max's neighbours 
(34) Felix ()tx (x hates x's neighbours)) and 

Max (Xx (x hates x's neighbours)) 

The second conjunct of (31) is ambiguous between the reading in(32) 
and the one in (33). This ambiguity is strictly within the coreference 
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interpretation of (31). In addition, the sentence has, of course, a third 
reading in which both Max and Felix hate a third person, identifiable 
from the context. The reading (32) is obtained by fixing a referent for the 
pronoun in the second conjunct, in this case Felix, and then hating 
Felix's neighbours, which was predicted of Felix in the first conjunct, is 
predicted of Max in the second. The second reading (33) of (31) cannot 
be so explained. To obtain it, we need to assume that the first conjunct 
of (31) contains some open formula x hates x's neighbours which is 
satisfied by Felix in the first conjunct and by Max in the second, i.e. that 
some variable binding operator is involved, which is captured by the  
lambda representation in (34). So, in this reading of (31), which is 
labelled 'sloppy identity', following Ross (1967), the pronoun is inter- 
preted as a bound variable. 

What has gone unnoticed in the studies of sloppy identity is that, in 
fact, it obeys precisely the same conditions as quantified NP anaphora, 
i.e. something like the bound anaphora conditions that we assumed in 
(25): The antecedent must c-command the pronoun for the sloppy 
identity interpretation to be obtained. The only cases of sloppy identity 
which have been studied extensively are those occuring with VP- 
deletion (as in (31)). Sag (1976) and Williams (1977) argue that these facts 
can be captured by a mechanism which they believe is needed, anyway, 
to handle the VP-deletion facts. Following Partee (1973), they assume as 
one of the obligatory operations mapping surface structures onto logical 
forms the derived VP-rule (DVPR), which creates a new predicate by 
lambda abstraction on the subject and is restricted to operate only on 
the (full) subject. This rule, then, applies to all sentences, regardless of 
anaphora. Once this is assumed, whenever a pronoun occurs in the 
scope of a lambda operator it can be translated as a variable bound by it, 
by a rule which Williams calls the pronoun rule. The way this works is 
illustrated in (35)-(37). (Here and in the following discussion, I will 
follow the informal )t-notation introduced by Sag (1976) and Williams 
(1977) where the argument of the )t-predicate precedes the predicate.) 

(35)(a) Los Angeles is adored by its residents and 
so is New York 

(b) DVPR applied to the first conjunct: 
Los Angeles ()tx (x is adored by its 
residents)) 

(c) The pronoun rule: 
Los Angeles ()tx (x is adored by x's 
residents)) 

SLOPPY 
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(36)(a) 

(c) 
(37)(a) 

The people who were born in LA adore its 
beaches but the people who were born in 
NY do not 

(b) DVPR: 
The people who were born in LA (~x (x 
adores its beaches)) 
The pronoun rule: inapplicable 
People from LA adore it and so do people 
from NY 

(b) DVPR: 
People from LA (~x (x adores it)) 

(c) The pronoun rule: inapplicable 

NON SLOPPY 

NON SLOPPY 

In (36) and (37) where the pronoun rule is inapplicable, the sloppy 
identity reading is correctly not obtained. In these examples, a restric- 
tion based on the bound anaphora condition and an analysis based on 
the DVRP yield identical results since in (36) and (37) the antecedent 
both does not c-command the pronoun and is not the subject and, 
conversely, whenever the antecedent is the subject, it also c-commands 
the pronoun. 

The point is, however, that sloppy identity shows up also in cases 
where the antecedent is not the subject (and where the relevant 
'deletion' is not VP-deletion) as in (38). 

(38)(a) 
(b) 

(c) 

(39) 

We paid the professor his expenses, but not the assistant 
The nurse referred Siegfried to his doctor, and Felix too. 
(meaning: she referred Felix.. .  too.) 
You can keep Rosa in her room for the whole afternoon, but 
not Zelda. 
DVPR applied to (38b): 
The nurse (Xx (x referred Siegfried to his doctor)). 

In all these cases sloppy-identity interpretation is possible (e.g. (38a) can 
mean that we didn't pay the assistant the assistant's expenses, and (38b) 
that the nurse referred Felix to Felix' doctor.) But the DVPR- analysis 
obviously does not allow the coindexing of the pronoun, or its trans- 
lation as a bound variable, since in its output, illustrated in (39), there is 
no operator binding the antecedent. However, in all these cases the 
antecedent c-commands the pronoun. Consequently, in an analysis 
based on the bound-anaphora condition they can be coindexed, which 
(given the appropriate mechanism we shall turn to in the next section) 
will guarantee the bound-variable interpretation of the pronoun. Let us 
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see a few more examples supporting the claim that sloppy identity 
interpretation is possible whenever the antecedent c-commands the 
pronoun. In some of the following examples there are several ways to 
construe the deleted part, and attention should be carefully restricted to 
the one we intend to examine, which is indicated in brackets. 

(40)(a) Zelda bought Siegfried a present on his 
wedding day and Felix too 

(i.e. and she bought Felix. . .  too). SLOPPY 
(b) Zelda thought about Siegfried on his 

wedding day and about Felix too. NON SLOPPY 
(41)(a) Siegfried went to the party in order to 

please his wife, and Felix too/and so did 
Felix. SLOPPY 

(b) He invited Siegfried to the party in order to 
please his wife and Felix too (i.e. and we 
invited Felix. . .  too). NON SLOPPY 

(c) We sent Siegfried home to be with his wife 
and Felix too 

(i.e. and we sent Felix. . .  too). SLOPPY 
(42)(a) (=38c) You can keep Rose in her room for 

the whole afternoon, but not Zelda. SLOPPY 
(b) Felix is kissing Rosa in her wedding picture 

but not Zelda 
(i.e. he is not kissing Zelda.. .).  NON SLOPPY 

(c) Rosa is wearing a pink dress in her wedding 
picture, and Zelda does too/but not Zelda. SLOPPY 

(43)(a) For her seventieth birthday Rosa reques- 
ted a Stravinsky record and Zelda did not. SLOPPY 

(b) For her seventieth birthday I bought Rosa 
a Stravinsky record and Zelda too (i.e. For 
her seventieth birthday, I bought Zelda.. .)  
too). 

(c) I bought Rosa a Stravinsky record for her 
seventieth birthday, and Zelda too (i.e. and 
I bought Zelda. . .  too). SLOPPY 

(44)(a) Upon entering his office, Siegfried found a 
suspicious object under the desk and Felix 
too. SLOPPY 

(b) Upon entering his office Zelda found Sieg- 
fried under the desk, and Felix too (i.e. and 
she found Felix. . .  too). 

NON SLOPPY 

NON SLOPPY 
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(c) 

(45)(a) 

(b) 

(46) 
(a) 

(b) 

(47)(a) 

(b) 

Zelda found Siegfried under the desk, upon 
entering his office, and Felix too (i.e. and 
she found Felix. . .  too). 
Thinking about his problems, Siegfried got 
depressed, and Felix (did) too. 
Thinking about his problems, I pitied Sieg- 
fried, and Felix too (i.e. and I pitied 
Felix. . .  too). 
(Compare to (43a), (44a), and (45a): 
According to him, Siegfried is an unrecog- 
nized genius, and Felix (is) too. 
In her wedding picture, Rosa is wearing a 
pink dress, and Zelda (is) too. 
According to Siegfried, he is an unrecog- 
nized genius, and according to Felix too. 
In Rosa's wedding picture, she is wearing a 
pink dress, and in Zelda's wedding picture 
too. 

SLOPPY 

SLOPPY. 

NON SLOPPY 

NON SLOPPY 

NON SLOPPY 

NON SLOPPY 

NON SLOPPY 

The direct object of (40a), as in the examples of (38), c-commands the 
pronoun, and sloppy-identity interpretation is possible. In (40b), 
where the antecedent is in the PP, it does not c-command the pronoun 
and no sloppy-identity interpretation (i.e. that Zelda thought about Felix 
on Felix's wedding day) is obtained. This, however, is not true for all 
types of PP's, and we shall return to them in the Appendix. (41a and 
b) illustrate subject-object asymmetries with respect to a sentential 
PP-clause which disappears when the PP clause is verb-phrasal, as in 
(41c). The structures underlying these sentences were already examined 
above in our analysis of (22). The relations of the object to sentential 
and verb-phrasal PP's is further illustrated in (42). Unlike (42a) the PP in 
(42b) is sentential. (The syntactic evidence for this is surveyed in 
Reinhart, 1976, 1981). Hence, the object does not c-command the 
pronoun in the PP and sloppy-identity, which is possible in (42a), is 
impossible here. (The sentence does not mean that Felix is not kissing 
Zelda in Zelda's wedding picture.) The subject in such a structure does 
c-command the PP, hence in (42c) sloppy identity (i.e the interpretation 
in which Zelda wears a pink dress in Zelda's wedding picture) is 
possible. (43)-(45)illustrate subject-object asymmetries in cases of pre- 
posed constituents. The pronoun in the (a) sentences is c-commanded by 
the subject antecedent, and sloppy-identity interpretation is obtained in 
all these cases. In the (b) sentences where the potential antecedent is the 
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object no such reading is possible. E.g. (43b) does not mean that I 
bought Zelda a Stravinsky record for Zelda's seventieth birthday (and 
since the non-sloppy-identity interpretation of the sentence is contex- 
tually unavailable here, this particular sentence seems meaningless.) The 
sentential PP's  in the sentences of (46), unlike those in (43)-(45) are, 
attached, when preposed, to a higher position than S (Syntactic evidence 
for this too is provided in Reinhart, 1976, 1981). Hence, the subject does 
not c-command the pronoun in the PP, and sloppy-identity interpretation 
is indeed impossible. Finally, (47) illustrates cases where the antecedent 
is in the pp and hence does not c-command the pronoun. 

The fact that sloppy identity is possible not only in VP-deletion 
contexts, and that it obeys the bound-anaphora restriction indicates that, 
regardless of the question whether the DVRP is needed at all as part of 
the translation into LF in general, or for the analysis of VP-deletion 
specifically, it is not what accounts for sloppy-identity, and the in- 
dependent coindexing procedure which is needed to capture the full 
range of this phenomena will capture its occurrence in VP-deletion 
contexts as well. 

Obviously, there are still problems with the claim that sloppy-identity 
is possible precisely when the antecedent c-commands the pronoun in 
surface structure (and, possibly, some readers may disagree with some 
of the judgments in the examples we examined). These problems, some 
of which we shall return to in the Appendix, indicate that, as we have 
mentioned already in Section 1.2., the c-command restriction on bound 
anaphora is just the first, or the best available, approximation of this 
condition. The crucial point for this paper is that sloppy-identity inter- 
pretation is possible precisely in the same contexts where bound 
anaphora with a quantified NP antecedent is possible. The reader is 
invited to check this claim by substituting a quantified NP for the 
antecedent in the examples of (35)-(47) and observing that whenever the 
sloppy-identity reading is impossible, the pronoun (which can, neverthe- 
less, corefer with the antecedent in the case of the definite NP) cannot 
be anaphoric to the quantified NP. Here we shall just illustrate this 
comparison with some of the examples: 

(48)(a) (=35a) Los Angeles is adored by its 
residents and so is New York. SLOPPY 

(b) Each of the western cities is adored by its 
residents. 

(49)(a) (= 37a) People from L A  adore it and so do 
people from NY. NON SLOPPY 
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(b) *People from each 
adore it. 

(50)(a) (=45a) Thinking about his problems Sieg- 
fried got depressed and Felix (did) too. 

(b) Thinking about his problems, everyone got 
depressed. 

(51)(a) (=45b) Thinking about his problems, I 
pitied Siegfried, and Felix too. 

(b) *Thinking about his problems, I pitied 
everyone. 

(52)(a) (=47a) According to Siegfried, he is an 
unrecognized genius. And according to 
Felix too. 

(b) *According to everyone, he is an unap- 
preciated genius. 

of the western cities 

SLOPPY 

NON SLOPPY 

NON SLOPPY 

What is important in evaluating these examples is not my actual judg- 
ments, but the correspondence between the sloppy-identity judgment 
and the quantified-NP anaphora judgement. I am claiming that even in 
cases of disagreement, a reader who disagrees with my judgment on one 
member of any given pair will, consistently, disagree with my judgment 
on the other member of that pair. 

2.1.2. Implications. Given the facts we have just observed, the bound- 
anaphora puzzle we observed in Section 1.2. disappears. The puzzle was 
why should a syntactic condition apply to a semantically determined 
class and the answer is that this condition is not, in fact, sensitive at all 
to the semantic properties of the NP's  it applies to. Rather, it applies to 
all NP's, determining when a pronoun can end up interpreted as a 
variable bound by an operator which would correspond in the logical 
form to the given NP. It is still true that if a pronoun is prevented by the 
bound anaphora condition from being coindexed with a definite NP, as 
witnessed by the unavailability of the sloppy-identity interpretation, it 
can, nevertheless, happen to corefer with this NP (though it would not 
be interpreted as a bound variable), while such 'accidental' coreference 
is impossible if the antecedent is a quantified NP. This, however, follows 
strictly from semantic considerations and is not a syntactic issue, as w e  
shall see in Section 2.3. 

The examination of the sloppy-identity cases indicate, furthermore, 
that we have to abandon two of the assumptions underlying the non- 
coreference analysis of anaphora which we mentioned in Section 1.1.1.: 
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First, it is not true that the coreference interpretation of pronouns is 
exactly like the coreference interpretation of full NP's: a pronoun 
coreferring with another NP can, under the appropriate syntactic con- 
ditions, be interpreted as a bound variable, while a full NP that happens 
to corefer with another full NP cannot be so interpreted. Next, it is not 
true that sentences containing pronouns are always vague, rather than 
ambiguous: As we saw, in environments which allow for sloppy-identity 
the sentences are always ambiguous between the bound-variable inter- 
pretation and the referential interpretation of the pronoun. 

Both of the last conclusions have been, in fact, widely acknowledged 
by semanticians (see, e.g. Partee, 1978, and the references cited there) 
and they entail a distinction between bound anaphora, which is possible 
only if one of two NP's is a pronoun and translated as a bound variable, 
and coreference, where two NP's (regardless of whether any of them is 
a pronoun or not) are assigned the same reference. The latter is what 
Partee (1978) calls 'pragmatic coreference', what Evans (1980) calls 
~coreference with no dependency', and, essentially, what Lasnik (1976) 
calls 'accidental coreference'. I will assume here that coreferring (but 
unbound) pronouns are interpreted as referential expressions (e.g. proper 
names) rather than as free variables, but this is not crucial to my analysis. 

The problems for the theories of anaphora (including those which 
distinguish bound anaphora from coreference) result from attempting to 
define within the grammar the conditions for coreference, rather than for 
bound anaphora only. Whatever way we may specify conditions on the 
referential interpretation of unbound pronouns within the sentence, 
there is always the problem that such pronouns can corefere freely (i.e. 
subject to pragmatic conditions only) across sentences. So, unless we 
introduce the problematic non-coreference rules, there is no way to 
prevent a pronoun from selecting the 'wrong reference' from outside the 
sentence. We shall see now that once the procedures determining 
bound-anaphora interpretation are specified, there is in fact no need to 
establish sentence-level coreference rules. 

2.2. The Coindexing Procedure and the Interpretation of Coindexing 
To capture the bound anaphora facts we have been discussing, we shall 
assume that the syntax contains some mechanism allowing coindexing of 
pronouns with NP's under the appropriate syntactic conditions, and that 
this syntactic procedure has a unique semantic interpretation: coindexed 
pronouns, and only they, are translated as bound variables. 

It may be recalled now that, at least in one case, the general anaphora 
condition of Section 1.1.2. required coindexing a pronoun with an 
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antecedent (regardless of the properties of the antecedent): R(eflexive or 
reciprocal) pronouns obey the condition (10b), repeated witn minor 
variations in (53). 

(53) An R-pronoun must be coindexed with (and only with) a 
c-commanding NP within a specified syntactic domain, (say, 
its minimal governing category). 

If coindexing means that the pronoun is translated as a bound variable, it 
is not an accident that R-pronouns need be coindexed for the sentence 
to be interpretable: Unlike other pronouns, R-pronouns cannot be used 
deictically, or referentially. So in languages that have such pronouns 
they are only interpretable as bound variables; this is why a sentence 
like *Zelda likes himself, which contains no possible binder for the 
R-pronoun is uninterpretable, in contrast with a sentence like Zelda 
likes him. We may note, further, that condition (53) collapses two distinct 
conditions: One requires that the antecedent c-command the pronoun, 
and the other, that the antecedent be dominated by the minimal govern- 
ing category dominating the pronoun. The first of these is the bound 
anaphora condition we have been assuming, which is just what we 
should expect: since R-pronoun interpretation is a case of bound 
anaphora, we would not expect it to be possible when bound anaphora 
interpretation, in general, is impossible. However, R-pronouns also have 
the peculiar linguistic property specified in the second condition in (53), 
which cannot be reduced to the bound anaphora rule and which has to 
be captured separately. Assuming a general coindexing mechanism 
governed by the bound-anaphora condition and special conditions on the 
distribution of R and non-R-pronouns is, therefore, just an extension of 
the mechanism we had to assume anyway in the previous model, to 
capture the interpretation of R-pronouns. But I am claiming, further, 
that this mechanism is all that we need in the grammar to capture the 
anaphora facts, i.e. that it replaces all five conditions we have assumed 
so far (in (10), (25) and the sloppy-identity rule exemplified in (35)). 

The coindexing procedure is stated in (54), ignoring the details of 
gender and number agreement. We assume that (apart from coindexing 
by movement, or cases of obligatory control) no other coindexing is 
permitted in the grammar; so only a pair containing (at least) one 
pronoun or empty node may end up coindexed. For convenience, (54) is 
stated as an actual coindexing mechanism. However, it can be equally 
stated as an output condition on free indexing. Although I do not have 
space to provide details here, I would argue that with a minor 
modification, Chomsky's (1981) formulation of such output conditions 
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can be extended to capture everything captured by (54). In all syntactic 
details, I assume here the analysis of the distribution of R and non-R- 
pronouns as stated in (10) and Chomsky (1981). However, nothing in my 
analysis hinges on this particular choice. A problem not captured by this 
analysis is that there exist exceptional contexts in which both R and 
non-R-pronouns can occur anaphorically i.e. either one can be coin- 
dexed with a c-commanding NP. 

(54) Coindex a pronoun P with a c-commanding NP a (a not 
immediately dominated by COMP or ~).1l 
Conditions: (a) If P is an R-pronoun a must be in its minimal 

governing category. 
(b) If P is non-R-pronoun, a must be outside its 

minimal governing categories. 

The procedure (54) is optional: no special obligatory requirement on 
R-pronouns is needed: Since R pronouns are interpretable only as bound 
variables, and since only coindexed pronouns can be so interpreted, if an 
R-pronoun ends up uncoindexed, this particular derivation of the sen- 
tence will not be interpretable. A semantic interpretation rule with this 
effect is needed, anyway, to account for cases where (54) is inapplicable, 
such as (56c). The operation of the coindexing procedure is exemplified 
in (55)-(56). 

(55)(a) Everyone~ respects himselfi. 
(b) Felixg thinks that hei is a genius. 
(c) In hisg drawer each of the managers~ keeps a gun. 

(56)(a) Zelda loves her. 
(b) He thinks that Felix is a genius. 
(c) Felix thinks that himself is a genius. 
(d) Those who know her respect Zelda. 
(e) Those who know her respect no presidents' wife. 

While the pronoun can be coindexed in the sentences of (55), none of 
the pronouns in (56) meet the coindexing conditions: In (56a) it is 
because the condition (b) of (54) does not allow non-R-pronouns to be 
coindexed within their MGC, in (56b, d, and e) because the pronouns are 
not c-commanded by the potential antecedent, and in (56c), because 
R-pronouns cannot be coindexed with NP's outside their MGC. All 
these sentences, thus, are accorded equal status by the syntactic com- 
ponent. (56c) is filtered out as uninterpretable, and the question of what 
distinguishes the other sentences from each other will be dealt with in 
the next section. 
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We now need a mechanism determining the interpretation of the 
coindexing device. This mechanism should guarantee that all and only 
occurrences of coindexed NP's will correspond to variables bound by 
the same operator 12. But the procedure I actually define here handles 
only the translation of pronouns and the binding of wh-trances requires 
a separate procedure13: We will say that for any string ~p and any NP/3 
in non-COMP or S position in q~, q~/x is the result of replacing/3 and all 
pronouns coindexed with and c-commanded by/3 by x. The translation 
procedure for bound anaphora is, then, stated in (57). 

(57) [~]  ~ [~/3(Xx(,p~/x))] 

This rule, thus, operates in the S domain and h-abstracts on the 
antecedent, i.e. that NP is a set of coindexed NP's which c-commands 
the others (which can only be pronouns, given the coindexing procedure 
(54)), and converts all other pronouns in this set to variables bound by 
the X operator. The antecedent (/3 in 54) can be any NP (definite, 
quantified or a pronoun) as long as it c-commands the pronoun it is 
coindexed with. The operation of (57) is illustrated in (58b)-(60b). The 
(a)-sentences represent coindexed surface structures-  the output of the 
coindexing procedure (54). 

(58)(a) Zeldai upset heri neighbours 
(b) Zelda (hx (x upsets x's neighbours)) 

(59)(a) Everyone~ upsets his/ neighbours 
(b) Everyone (hx (x upsets x's neighbours)) 

(60)(a) Shei adores herselfi 
(b) She (Xx(x adores x) 

(59b) is either directly interpreted as e.g. in Montague (1974), and 
Keenan and Faltz (1980), or it can be further translated into standard 
first-order logic notation. (QR can be used, if desired). The pronoun she 
in (60b) is deictic (or pragmatic). As I mentioned, I assume here that 
deictic pronouns are interpreted pretty much like proper names, so no 
further operations are needed for such cases 14. 

Obviously, nothing in my analysis hinges on the existence of a 
separate coindexing device. The translation procedure for pronouns can 
be stated directly on non-coindexed surface structures, h-abstracting on 
a given NP and translating all pronouns c-commanded by this NP (under 
the appropriate auxiliary conditions specified in (54)) as variables bound 
by the h-operator. I have used coindexing here since such proce- 
dures are currently assumed in the interpretive framework, where co- 
indexing is needed, independently, for syntactic movement rules, and 
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where it is assumed that the same coindexing conditions govern both 
anaphora and movement. The crucial point in my analysis is that what is 
needed in the grammar to account for anaphora is a mechanism determ- 
ing when a pronoun can be translated as a bound variable, but how this 
mechanism is formulated is theory-dependent. This point is also in- 
dependent of whether one assumes that this mechanism is governed 
by surface-structure considerations, as I do here, or by considerations of 
the logical syntax (function-argument structures) as in Bach and Partee 
(1980). The analysis proposed here is directly translatable into their 
framework if we restate their functional condition to require that the 
argument expression, and only it, can bind pronouns in its function 
expression, and only there (given also the special mechanism for dis- 
tinguishing between R and non-R-pronouns). 

2.3. Coreference 
It remains to be shown that the conditions on bound anaphora are the 
only anaphora conditions which have to be captured within the gram- 
mar. The coindexing mechanism of the previous section determines that 
in all the sentences of (56), repeated in (61)-(64), bound anaphora is 
impossible. 

(61) Those who know her respect Zelda 
(62) Those who know her respect no president's wife 
(63) Zelda bores her 
(64) He thinks that Felix is a genius 

This leaves unanswered the original question that motivated the 
anaphora study: Why is coreference, which is possible in (61), not 
possible in (62)-(64)? That coreference is still possible in (61) follows 
directly from the distinction we mentioned in Section 2.1.2. between 
bound anaphora and coreference. When two given NP's  are referential it 
is possible, in principle, to select for them the same referent. Since 
non-R-pronouns can be used in natural language deictically, or referen- 
tially, they are not different than any other referential NP's in this 
respect. Thus, while the pronoun in (61) cannot be interpreted as a 
bound variable (as witnessed by the sloppy identity test), the pronoun 
may choose its reference from a pragmatically determined set. In this 
case, the choice of Zelda as the referent results in coreference. 

This yields automatically, also, an answer to the question of what 
distinguishes (61) from (62). In (62), the NP no president's wife is not 
referential. Rather than fixing an individual it is interpreted as an 
operator binding a variable. The only way a pronoun could be assigned 
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the same interpretation as this variable is if it is bound by the same 
operator, which cannot be the case here, since the pronoun cannot be 
coindexed. In other words, in the case of genuinely quantified NP's the 
only type of anaphora possible is bound anaphora. Since they involve no 
reference they also cannot involve coreference. (When a quantified NP 
can be interpreted pragmatically as fixing a reference, it cain corefer with 
pronouns not coindexed with i t - s e e  the appendix.) Thus, the apparent 
difference in the anaphora options of quantified NP's  and definite NP's, 
which as we saw in Section 1.2. all current anaphora theories have 
attempted to resolve within the syntax, is nothing but a straightforward 
consequence of the difference in their semantics, within the analysis of 
anaphora that I have proposed here. 

The crucial problem we are left with, however, is what distinguishes 
(61) from (63) and (64). Since I have just argued that pragmatic or 
accidental coreference is always possible between two referential NP's, 
why shouldn't this option apply equally well to the sentences (63)-(64)? 
More generally, our problem is that bound anaphora and coreference 
have different distributions: It is neither the case that whenever bound 
anaphora is impossible coreference is impossible, nor the case that 
coreference is always free where bound anaphora is impossible. If both 
coreference and bound anaphora need to be captured with the grammar, 
we are back somewhere close to where we started: Although we have 
reduced the number of conditions on anaphora, we will still have to 
reintroduce the problematic contra-indexing procedures. However, I will 
argue now that the distribution of coreference and, specifically, ruling out 
coreference in (63)-(64), is not in fact governed by an independent 
condition of the grammar, but it follows pragmatically, from the bound 
anaphora conditions. 

To see this, we will observe first that the non-coreference rules (10a) 
and (10c) are precise mirror images of the bound-anaphora coindexing 
procedure in (54). This has always been recognized in the case of the 
R-pronouns condition ((10b), repeated in (65a)) and the non-coreference 
rule for the same syntactic environments ((10c), repeated in (65b)). ((10b) 
was later captured in our analysis by condition (a) in (54).) 

(65)(a) 

(65)(b) 

An R-pronoun must be interpreted as coreferential with (and 
only with) a c-commanding NP within a specified syntactic 
domain (e.g. MGC). 
A non R-pronoun must be interpreted as non-coreferential with 
any c-commanding NP in the syntactic domain specified for 
(65a). 
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Since the earliest formulation of these conditions (in Chomsky, 1973) 
they were designed to apply in precisely the same environments, in 
order to capture the fact that where an R-pronoun can be coindexed 
with a given NP, no other pronoun (or NP) can be coreferential with this 
NP. Thus, assuming non-coreference as part of the grammar, two 
distinct rules were needed to capture this property of the distribution 
of R-pronouns. Now, precisely the same relation holds between the 
condition on bound anaphora, incorporated into the coindexing pro- 
cedure (54), and the general condition on non-coreference in (10a). To 
facilitate seeing this, I restate their respective effects informally, in (66) 
(which ignores, for simplicity, the MGC requirement for 66a). 

(66)(a) Bound anaphora is possible if a given NP c-commands a 
pronoun (see (54)). 

(b) Coreference is impossible if a given NP c-commands a non- 
pronoun (see (10a)). 

So, both non-coreference conditions (66b) and (65b) have the effect of 
guaranteeing that whenever it is possible to express a bound anaphora 
relation between two NP's,  we will get non-coreference if we don't use 
this option which the grammar provides. In the environments that allow 
R-pronouns to be coindexed this is the only option for bound anaphora. 
If we choose instead an option that does not allow coindexing as in (63), 
Zelda bores her, we get non-coreference. Similarly, in environments that 
allow non-R-pronouns to be coindexed, we get non-coreference if we 
avoid this option by using a non-pronoun in a position where a pronoun 
could be coindexed, as in (64), He thinks that Felix is a genius. Had we 
used a pronoun instead of Felix here, i.e. had we reversed the order of 
the full NP and pronoun, we could have obtained bound anaphora. 

There is no reason, however, to assume that these mirror-image 
non-coreference results require special rules of the grammar t o  be 
captured, since they follow from Grician requirements on rational use of 
the language, for communication, as developed in Kasher (1976): In a 
rational linguistic exchange we would expect that if a speaker has the 
means to express a certain idea clearly and directly, he would not 
choose, arbitrarily, a less clear way to express it. That non-coreference 
effects can be obtained in many cases via pragmatic considerations rather 
than by rules of the grammar, has been argued by Dowty (1980) and 
Engdahl (1980). The principle that Dowty states (Dowty, 1980 (2)), as 
well as Engdahl's informal description of the procedure, is based in- 
directly on the 'avoid-ambiguity' principle. This principle captures suc- 
cessfully the mirror-image effect in the case of R and non-R-pronouns, 
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shown in (65): R-pronouns must be interpreted as anaphoric, while 
non-R-pronouns are referentially ambiguous. If the grammar allows the 
use of an unambiguous R-pronoun and the speaker avoids this option, 
as, e.g., in Zelda bores her, we would assume that he does not violate the 
'avoid ambiguity norm' but rather, that he does not intend coreference. 
However, the same principle cannot explain the other mirror-image 
effect, stated in (66), since there is no unambiguous way in English to 
express coreference with non-R pronouns. Given, e.g., the sentence She 
bores Zelda's neighbours, the alternative option Zelda bores her neigh- 
bours which allows coreference, is nevertheless, ambiguous between the 
anaphoric and non-anaphoric interpretation, so the 'avoid ambiguity' 
norm cannot tell us which of these sentences the speaker should have 
used if he wants to express coreference. 

To capture both cases of non-coreference, then, the pragmatic in- 
ference here must be explained independently of ambiguity, and it 
needs, crucially, to consider the availability of the bound anaphora 
interpretation for non-R-pronouns under the conditions proposed here. 
The relevant principle is the broader aspect of the 'manner' maxim (as I 
described it above): be as explicit as the conditions permit. When 
syntactically permitted, bound anaphora, whether of R-pronoun or of 
non-R-pronouns, is the most explicit way available in the language to 
express coreference, as it involves referential dependency. So, when 
coreference is desired, this should be the preferred way to express it. 
Even though in the case of non-R-pronouns the sentence is ambiguous, 
it is still the best option that the conditions permit (emphatic devices 
excluded). 15 Given these considerations, some approximation of the 
pragmatic strategy governing decisions about intended coreference can 
be stated as in (67). 

(67)(a) Speaker's strategy: When a syntactic structure you are using 
allows bound-anaphora interpretation, then use it if you in- 
tend your expressions to corefer, unless you have some 
reasons to avoid bound-anaphora. 

(b) Heater's strategy: If the speaker avoids the bound anaphora 
options provided by the structure he is using, then, unless he 
has reasons to avoid bound-anaphora, he didn't intend his 
expressions to corefer. 

The difference between (61) and (64), repeated in (68a) and (69a), is 
tha t  in (68) the syntactic structure does not allow bound anaphora, 
regardless of the order or the positions of the NP and the pronoun (i.e. 
coindexing is impossible in (68b) as well), since neither of the NP 
positions c-command the other. 
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(68)(a) Those who know her respect Zelda 
(b) Those who know Zelda respect her 

(69)(a) He thinks that Felix is a genius 
(b) Felix, thinks that he, is a genius 

But since (68a) does not allow bound anaphora the hearer can infer 
nothing from it about the referential intentions of the speaker, and 
whether the NP's  are intended as coreferential or not can be determined 
on the basis of discourse-information only. In (69a), on the other hand, 
the structure allows coindexing. Had the speaker intended coreference 
he could use (69b) where coindexing is possible. A choice of (69a) 
instead suggests, therefore, (by (67b)) that no coreference is intended. 
(The same is true for a choice of non-R-pronoun in (63), Zelda bores her, 
where the speaker could have used instead the coindexed version Zelda 
bores herself.) 

The crucial difference between a pragmatic account for non-core- 
ference, based on strategies like (67), and the syntactic account by 
means of non-coreference rules is that while the latter marks each 
occurrence of a pronoun c-commanding a full NP as ungrammatical if 
the two are intended as coreferential, the first approach predicts that 
coreference should be possible in such cases if there are good pragmatic 
reasons to avoid bound anaphora (i.e where the coreference and bound 
anaphora interpretations are distinguishable). These are precisely the 
counter examples to the non-coreference rules which were pointed out 
in Evans (1980), some of which we have already mentioned in Section 
1.1.3.: In the case of identity statements, e.g. He is Zelda's husband, the 
bound anaphora interpretation expressible in Zelda's husbandi is him- 
self, i.e. Zelda's husband (h (x is x)), is clearly not what is intended - the 
speaker did not intend to express a tautology but rather to claim that 
being Zelda's jusband holds of a certain pragmatically determined in- 
dividual. Since there are good reasons to avoid bound anaphora here, 
identity statements do not violate the strategy (67). 

Evans points out various other counter-examples to the non-core- 
ference rule: 

(70)(a) 

(b) 

(71) 

I know what John and Bill have in common. J6hn thinks that 
Bill is terrific and BEll thinks that Bill is terrific (Evans, 1980, 
(49).) 
Look fathead. If everyone loves Oscar's mother, then cer- 
tainly Oscar must love Oscar's mother. (Evans, 1980, (47).) 
Everyone has finally realized that Oscar is incompetent. Even 
he has finally realized that Oscar is incompetent. (Evans, 
1980, (52).) 
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While all these sentences will be marked as ungrammatical on the 
coreference interpretation by the non-coreference condition (66b), core- 
ference is obviously possible in these contexts and we can observe now 
that this too is consistent with the pragmatic strategy (67): Although the 
structures permit bound anaphora it is not precisely the one which is 
intended, e.g. in (70a) it is the property of finding Bill terrific which is 
taken to be common to John and Bill (while it is possible that x's finding 
x terrific is true of Bill but not of John). Therefore, avoiding the choice 
of bound anaphora interpretation is pragmatically motivated and core- 
ference is not excluded. 

The sentences in (72) and (73) illustrate the same point with 
reflexivization environments, i.e. where coreference would be blocked 
by the syntactic condition (65b). The strategy (67) allows coreference 
here, since the bound anaphora interpretation which will be obtained if 
the c-command NP is a reflexive pronoun is not the one intended here. 

(72)(a) I know what Bill and Mary have in common. Mary adores Bill 
and Bill adores Bill/and Bill adores him too. 

(b) Everybody is expecting Begin to resign soon. Even he him- 
self looks sometimes like he is expecting Begin to resign 
s o o n .  

(73)(a) Only Churchill remembers Churchill giving the speech about 
blood, sweat, toil and tears. (Fodor, 1975, p. 134). 

(b) Only Felix voted for Felix 
(c) Despite the big fuss about Felix's candidacy, when we coun- 

ted the votes we found out that in fact only Felix himself 
voted for him. 

The cases of (73) are particularly interesting since here the the bound 
anaphora and the coreference interpretation are, clearly, semantically 
distinguishable because of the operator only. (73b), for example, has 
different truth conditions than Only Felix voted for himself. If say, each 
participant voted for one candidate only, and each participant voted for 
himself, than the latter sentence is false, while (73b) is true. In such 
cases, then, no particular context is required to justify the choice of 
avoiding the bound-anaphora configuration: Since the two readings are 
clearly distinct, the hearer will just conclude that the speaker intended 
the coreference, rather than the bound-anaphora reading. ~6 

If the non-coreference understanding of a sentence is determined by 
pragmatic strategies rather than by syntactic non-coreference rules, 
there is also nothing problematic about the need to relativize it to 
speakers' intentions (which we mentioned in Section 1.1.3.). Pragmatic 
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questions are, to begin with, questions about speakers' intentions and 
their use of sentences, rather than about properties of sentences, and 
(67) is stated accordingly, as a strategy governing the expression of 
referential intentions rather than actual coreference. Furthermore, if 
non-coreference is determined pragmatically, we may expect that many 
discourse considerations not captured by (67) may also interfere. In fact, 
several studies point out less systematic empirical counter-examples to 
sentence-level restrictions on doreference such as those proposed in 
Reinhart (1976) (e.g. McCray, 1979; Gu6ron, 1979; Koster, 1979). Such 
counter-examples need no longer bother the sentence-level linguist, 
though they should be taken into account when attempting a more 
precise pragmatic analysis of speakers' strategies in identifying core- 
ference.17 

Another problem that can be resolved if non-coreference is prag- 
matically determined is that, in general, violations of the previous 
non-coreference rules which involve two full NP's are much easier to 
process than violations involving a pronoun and a full NP. (I mentioned 
already that Lasnik's (1976) observation about the similarity between the 
two cases, which was incorporated into the non-coreference rules has 
been often challenged, and see Evans, 1980; Bach and PArtee, 1980). 
E.g. it is much easier to find a context allowing the 'violations' in (70) 
than (71), or in (73b) compared to (73c). The strategy in (67) also does 
not explicitly distinguish these two cases since in both, bound-anaphora 
is equally impossible. However, since what is involved here is the ease 
of identifying coreference when the bound-anaphora option needs to be 
avoided, it is generally the case that the reference of a full NP is more 
easily recoverable than the reference of a pronoun, so, independently of 
(67), it should be eaier to identify intended coreference of two identical 
full NP's than of a pair of a pronoun and full NP which do not allow 
bound-anaphora interpretation. 

We may conclude, then, that while it greatly simplifies the anaphora 
mechanism of the grammar, the exclusion of all (un-bound) coreference 
conditions from the domain of the gramnar is not just throwing the 
problems into the "pragmatic waste-basket". In fact, the pragmatic 
analysis of coreference is much closer to yielding empirically correct 
results than its syntactic analysis. 

3. SUMMARY 

Anaphora studies have been attempting to resolve within the grammar 
the questions of coreference, rather than of bound anaphora. This has 



80 T A N Y A  R E I N H A R T  

dictated the grouping of the anaphora facts in a particular way, illus- 
trated in (74)-(76), where the first group are the cases allowing definite 
NP coreference, the second are cases where coreference is impossible, 
and the third are cases of quantified NP anaphora, which required a 
special treatment. 

(74)(a) Felix thinks he is a genius 
(b) Felix adores himself 
(c) Those who know him despite Felix 

(75)(a) He thinks Felix is a genius 
(b) Felix adores him 

(76)  Those who know him despite every manager 

It is primarily this grouping of the facts which led to the enormous 
complications in the theory of anaphora that we observed in Section 1. 
Once we shift the question from coreference to bound anaphora it turns 
out that the groups in (74)-(76) do not constitute grammatical or sen- 
tence-level classes. Rather, the crucial distinction is between the (a) and 
(b) sentences of (74), where bound anaphora is possible, i.e. where the 
pronoun can be translated as a bound variable, and all the other 
sentences where it cannot. The coreference differences among the 
sentences that do not allow bound anaphora follow from semantic and 
pragmatic considerations outside the syntax. This classification, or 
more generally, the distinction between bound anaphora and coreference 
in the case of definite NP's, is not arbitrary (as was the case with notions 
like 'referential dependency'), and it is directly testable in each case by 
the sloppy-identity test. 

Clarifying this confusion between bound anaphora and coreference 
enables us to observe that the three previously unrelated phenomena of 
reflexivization, quantified NP anaphora and sloppy identity (which each 
required a separate mechanism in previous treatments) are all instances 
of the same phenomenon and they observe the same bound-anaphora 
conditions. All we need in the grammar to capture anaphora is the rather 
simple mechanism governing the translation of pronouns as bound vari- 
ables stated here in (54) and (57), or any of its possible equivalents. 18 

A P P E N D I X :  R E M A I N I N G  P R O B L E M S  

I will mention here, briefly, some of the cases where my bound-anaphora 
analysis either fails to capture the facts, or can do so only with some 
ad-hoc modifications, as well as semantic problems which are not 
counter-examples, but which have to be solved for the analysis to be 
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testable. Except for the problems with c-command, these are problems 
for any theory of bound anaphora. 

1. P R O B L E M S  W I T H  T H E  C - C O M M A N D  C O N D I T I O N  

There are three types of constructions where the c-command condition 
on bound anaphora is systematically violated. (Less systematic viola- 
tions may show up in other cases as well, but often they vary more with 
speakers and are not fully decisive.) It is interesting to note that the same 
violations show up equally in all the three types of bound anaphora, 
which strengthens the major point of this paper, that these all are 
instances of the same phenomenon. 

(a) Possessive NP's. For many speakers bound anaphora is permitted 
when the antecedent is the determiner of a possessive NP as in (la, b). 

(1)(a) Felix'is mother loves himi and so does Siegfried's mother 
SLOPPY 

(b) Everyone'is mother kissed him~ 
(c) *The mother of each of the studentsi kissed himi 

Such violations are discussed in Reinhart (1976, Chap. 4) where it is 
proposed that c-command should be modified to allow the determiner of 
an NP to c-command whatever is c-commanded by the NP. This 
modification is specific to these structures. Although some speakers may 
disagree, e.g. with my judgment on (lc) such disagreements seem less 
systematic. It would seem that this modification should allow the 
determiner incorrectly, to control reflexivization too, as, e.g. in *Felix's 
mother loves himself. However,  since R-pronouns have, anyway, unique 
requirements on their distribution, this can be prevented by a minor 
modification in the condition (a) of (54) requiring that if the pronoun is 
an R-pronoun, the pronoun and its antecedent must be dominated by the 
same MGC (i.e. same minimal S or NP). 

(b) 'Experiencing" verbs. The object of an experiencing verb can in 
many cases control a pronoun in the subject, although it does not 
c-command it, e.g. 

(2)(a) Jokes about hiSl wife upset Maxl, but not Felix SLOPPY 
(b) The jokes about heri boss pleased each of the secretaries~ 
(c) The jokes about each other i amused the neighboursl 

Higginbotham (1980) has suggested a syntactic solution for a subset of 
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these cases. However, it seems that the problem also arises when no 
syntactic solution is possible as, e.g. in (3) 19. So this is an unsolved 
problem. 

(3)(a) That people hate him~ disturbs Felix~ but not Max SLOPPY 
(b) That people hate him~ disturbs every president~ 

(c) PP-problems. NP's in certain types of PP's  behave as if they 
c-command a pronoun outside it. This is true not only for indirect 
objects. Compare (40b) in the text to (4). 

(4)(a) I talked with the neighboursi about each other~ 
(b) I talked with every studenti about hisi problems 
(c) I talked with Max~ about his problems, but not with Bill 

SLOPPY 

It seems that a distinction among PP types might be needed, and 
possibly also some modification of c-command. We may note here that 
this (and possibly the previous) type of problems is the strongest 
argument for a logical-syntax based analysis of anaphora, such as in 
Bach and Partee (1980), since there seem to be some correlations 
between the violations of c-command and the function argument struc- 
tures proposed in such analyses. 

2. PROBLEMS WITH SURFACE STRUCTURE COINDEXING 

The difference between (5a) and (b) cannot be captured directly in their 
surface structure. 

(5)(a) [Whosel neighbours]j tj bothered him i 
(b) *[Whose~ neighbours]j does hei bother tj. 

The first problem for our analysis is how the pronoun gets coindexed in 
(5a). Given the modification for determiners in Section la of this 
appendix, whose c-commands the pronoun here, but the coindexing 
procedure, as stated in (54), cannot coindex them since whose is in 
COMP position. The second question is how to distinguish (5a) from 
(5b). Possibly, Higginbotham's (1980a) analysis of such cases at LF can 
be stated in surface structure terms as well. But it would still seem that 
this provides the strongest argument for the version of the deep struc- 
ture analysis proposed in van Riemsdijk and Williams (1981). 

This is the place to note that surface structure coindexing has also 
been challenged on empirical grounds (disagreeing with the judgments 
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on subject-object asymmetries observed in Reinhart, 1976). See, e.g., 
Carden (1980). 

3. S E M A N T I C  P R O B L E M S  W I T H  Q U A N T I F I E D  N P  A N A P H O R A  

There are many widely recognized problems with quantified NP's  
anaphora, since in many contexts they can control a pronoun in violation 
of any syntactic or semantic analysis. The major problems are the 
so-called 'donkey' sentences, pronouns of laziness, and cases where the 
quantified NP is specific or generic. Also there is always a difference 
between cases where the pronoun is singular or plural: Universally 
quantified singular NP's  (e.g. everyone) can often control the reference 
of plural pronouns when they fail to bind a singular pronoun, and plural 
quantified NP's can always do so. 2° Obviously, the bound anaphora 
condition I proposed here does not fare any better in handling these 
cases then any other analysis, and they cannot be handled syntactically 
to begin with, since (except for the 'donkey' sentences) in these cases 
the quantified NP can also control coreference outside the sentence. E.g. 
while anaphora is is impossible in (6), it is possible in (7), where the 
pronouns (or both pronouns and antecedents) are plural, and in (8), 
where the antecedent is specific. 

(6) Every boy failed the exam. Should we give him another 
chance? 

(7)(a) Every boy failed the exam. Should we give them another 
chance? 

(b) fAll the boys 1 
LMost boys J failed the exam. Should we give them another 

chance? 
(8) A stranger has just entered. Should we kick him out? 

What the counterexamples to the bound anaphora condition seem to 
have in common is that in the interpretation of the sentence some 
pragmatic reference is established for the quantified NP in the discourse. 
So these are, essentially, cases of coreference, rather than bound 
anaphora (which is also clear from the fact that in many of these cases 
the pronoun cannot be in the scope of the quantifier under any semantic 
analysis). So once an analysis of the pragmatic interpretation of such 
quantified NP's  is found they are not, in and of themselves, counterex- 
amples to the analysis proposed here. We note here that several coun- 
terexamples to the bound-anaphora condition proposed in this paper 
may perhaps be reducible to this type of problem. E.g. in Higgin- 
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botham's (1980) counterexample to the bound-anaphora condition, (9a), 
the quantified NP can be easily interpreted as specific. In (9b), where 
such interpretation is impossible, anaphora seems much harder to 
obtain. (And the same is true for several though not all of his other 
counterexamples.) 

(9)(a) ( . . . )  Every professor in some small college town hates it 
(b) Some professors in each of the small college towns hate it. 

Tel-Aviv University 

N O T E S  

* This paper was written during a research fellowship in the Max-Planck-Institute for 
Psycholinguistics in Nijmegen. I wish to thank the members of the institute for numerous 
inspiring discussions on the problems under consideration here, as well as for their 
hospitality. 
' Following the convential notations in studies of anaphora, underlying two NP's  means 
that the sentence is considered under its coreference interpretation only. A star before 
such sentences means that the sentence is supposed to be ungrammatical in this inter- 
pretation. However, we shall soon abandon this notation. 
2 I am arguing here only that such a three-valued system is, in fact, assumed. This, 
however, is not the only logical option of capturing the facts in (6). It is possible, in 
principle, to reduce the system to the two relations: positively and negatively coindexed. 
This would imply that the sentences in (6c) are ambiguous: the pronouns can be either 
positively or negatively coindexed with the NP's, which, as we shall see directly, is 
inconsistent with Lasnik's analysis. In any case, an analysis along such lines will not fare 
any better in handling the problems for negative coindexing that we shall mention below. 
3 For a survey of the extensive literature debating this point, see Evans (1980) and Partee 
(1978). 
4 There are several unsolved problems for the c-command requirement on R-pronoun. E.g. 
anaphora is possible in (i) although the antecedent does not c-command the R-pronoun. 

(i) Stories about each other amused the neighbours. 

We shall return to such problems in Appendix II. However, the precise structural 
conditions for anaphora are not the crucial point in this paper and we shall, therefore, 
ignore in the text the problems for the structural aspects of the analysis. 
5 It might be argued that the differences between (14a) and (14b, c) within this system is 
that in (14a) the pronoun may still end up coindexed with the full NP, though not 'bound',  
but in the latter it cannot, since it is required to be free. However, Lasnik's question of 
why 'accidental' coreference is impossible in (14b, c) still holds. 
6 It is interesting to note that Bach and Partee (1980) who provide the only systematic 
attempt I am aware of to define all the anaphora conditions on semantic rather than 
syntactic representations (or at least on a level of logical syntax) do not provide a 
condition capturing these 'crossover'  cases but rather note that "some constraint will have 
to be placed on the syntactic operations of our theory" (p. 18), i.e. they acknowledge that a 
syntactic condition might be needed for these cases. 
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7 Bach and Partee (1980) also argue against the c-command restriction. In the only 
counterexample they cite, given in (i), we seem to disagree on the judgment. 

(i) Every student claimed that one o f  his professors was a genius in order to 
influence her. (Bach and Partee, 1980 (65)) 

(ii) *Some student claimed that none o f  his professors is a genius in order to upset 
her. 

However, even if anaphora is possible in (i), Dowty (1980) has pointed out that the 
pronoun in this sentence can be analyzed in the intended reading as (Cooper's) contextual 
pronoun, rather than as a bound variable. In a sentence like (ii), where a contextual 
interpretation is inapplicable, anaphora is impossible. So it seems that this example falls 
under the more general problem of interpreting apparently referential quantified NP's  
which I discuss in the Appendix. 
8 Since 'bound' is an established and recognized semantic term it seems to me more 
reasonable to maintain its use for semantic phenomena and to invent a different name for 
the relevant syntactic phenomena, rather than conversely. It would follow from my analysis 
that the appropriate syntactic term may be simply 'coindexed'. 
9 To take a trivial example, suppose that (ih) is some informal approximation of a logical 
formula corresponding to (ia). 

(i)(a) His neighbours hate everyone 
(b) (Vx: x a person) (his neighbours hate x). 

In this logical formula translation of the pronoun as x is correctly blocked since the 
variable antecedent does not c-command (and follows) the pronoun. However, (ii) is an 
equivalent formulae in which the same variable does c-command the pronoun. We should 
be able, then, to incorrectly coindex them in this formula, getting a bound variable 
reading for the pronoun in (ia). 

(ii) (Vx: x a person) (hate (his heighbours, x)) 

~0 A!though it has never been stated explicitly, this seems to be the case since, unlike 
Higginbotham's coindexing procedure, the general anaphora restrictions are currently 
stated as output conditions. If they will be permitted to apply to the output of QR, they 
would filter out as ungrammatical, e.g. the sentence (ia) whose structure after QR is (ib). 

(i)(a) I told every boy some stories about himself 
(b) [Every boy]l [some stories about himself]2 [sI told el e2] 

In (ib) the R-pronoun will be defined as 'free' or uncoindexed, in Chomsky's (1981) 
framework since there is no c-commanding NP in argument position that it could be 
coindexed with, and since reflexives must be coindexed, the sentence will be filtered out. 
This, incidentally, counts against some recent moves within EST to state all anaphora 
conditions as output conditions on LF (e.g. Freidin and Lasnik, 1981). 
11 The requirement that a in a non-COMP or S position replaces here the requirement that 
it be in 'argument position', which was introduced in Chomsky's (1981), and it was chosen 
since the latter term is not yet fully defined. In the particular case of the coindexing 
procedure for pronouns, this requirement is a convenient way to prevent a situation where 
the pronoun, which cannot be coindexed with a given trace, ends up nevertheless 
coindexed with the NP that left the trace, as in (i). 

(i)(a) *Felix/himself/l ikes ti 
(b) *Whoi do you think that hel likes ti 

(ii) Himself i, Felixi likes ti 

Since Felix and who of (i) are in COMP or S position, the given requirement does not 
allow the pronouns to be coindexed with them, and since the coindexing procedure does 
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not allow these pronouns to be coindexed with the traces which do not c-command them, 
such derivations cannot be obtained. In (ii), on the other hand, (54) allows correctly 
coindexing of the R-pronoun with Felix, since the pronoun is not required to be in 
non-COMP-posit ion. 
~2 In the current interpretative forework it is not assumed that there is a unique semantic 
interpretation for the coindexing devices: while wh-traces are translated as variables 
bound by the operator corresponding to the wh-source,  NP traces are not interpreted as 
bound variables. So my all-and-only claim here may seem too strong in this framework. 

Note,  however,  that in principle there is no reason why in a theory assuming the 
existence of NP-traces they cannot be interpreted as bound variables. 
t3 This is so because the wh-antecedent  must be interpreted itself as a variable binding 
operator, roughly as in (ib), and applying abstraction on (ia) as in (ic) does not yield an 
obviously interpretable output. 

(i)(a) Whoi ti came? 
(b) (wh x : x a person) '(x came) 
(c) Who (Xx (x, x came)) 

The requirement that the antecedent  be in non-COMP position, in the procedure I state 
directly, excludes wh-antecedents (in COMP position), even if t h e y  happen to be coin- 
dexed with a pronoun. Further study is needed on the interaction of the procedures of 
bound anaphora translation and trace translation. 
14 Note that non-deictic (i.e. R-) pronouns can never be translated as the argument of the 
predicate since even though there exist cases when an R-pronoun c-commands a coin- 
dexed pronoun, they never meet the conditions we specified in our notation for the /3 of 
(57). E.g. in a sentence like even herself~ she~ can't stand, she is the only possible /3 
because, although she is a pronoun c-commanded by herself, the latter is not in a 
non-COMP or S position as required by the definition. 
~5 Fiengo and Higginbotham (1981) argue that pronouns like his own in (ia) are R- 
pronouns.  If this is true, it is a problem for the pragmatic analysis of non-coreference,  
since the availability of explicit bound anaphora here would predict that avoiding it as in 
(ib) would result in non-coreference,  which is not the case. 

(i)(a) Max read his own book. 
(b) Max read his book. 

However ,  Dowty (1980) argues convincingly (replying to an independent  comment  by Bach 
and Partee) that such pronouns cannot be R-pronouns since they also have a deictic use as 
in (iia), while R-pronouns cannot be used this way, as illustrated in (iib). Such pronouns 
seem to function emphatically, similarly to the emphatic use of the apparent R-pronouns in 
(iii). 

(ii)(a) That 's  his own book. 
(b) *That 's about himself. 

(iii) Max wrote it himself. 

~6 Nevertheless,  as was pointed out to me by Hans den Besten, the use of a pronoun in 
such cases is harder than the use of a full NP and it may depend more crucially on the 
context.  It is sufficient for our purpose that such contexts  can be found, as in (73c), and we 
shall return to the difference between pronouns and full NP ' s  in this respect  directly. 
~7 We should note that, apart for the cases where bound anaphora interpretation is clearly 
inappropriate, the analysis I propose here yields equivalent empirical results as the one 
proposed in Reinhart (1976), since the strategy (67) in effect blocks coreference,  prag- 
matically, in precisely the same environments that the non-coreference c-command rule 
did. (When one NP c-commands another,  bound anaphora is permitted if the c-commanded 
NP is a pronoun and coreference is pragmatically excluded by (67) if it is not a pronoun). So 
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the counterexamples to the c-command syntactic rule are still counterexamples to the strategy 
(67). But since this is now a pragmatic rule there is more room to attempt an explanation for the 
counterexamples. 
18 Having completed this paper I saw Bosch's (1980) study of anaphora which largely 
shares the point of departure I took here, although it draws different conclusions from it: 
Bosch criticizes the treatment of bound anaphora in Reinhart (1976) on the same grounds 
that I did here (in Section 1.2.2.), namely that it operates on an arbitrarily determined class 
of antecedents. He argues, similarly to my personal here, that the distinction should not be 
drawn between types of antecedents, but between the functions of the pronouns. His 
actual distinction is syntactic rather than semantic, assuming a set of 'syntactic' pronouns 
which function as agreement markers as opposed to the other, 'referential', pronouns. All 
syntactic pronouns (and only they) obey the bound anaphora conditions (which Bosch 
states in terms of function-argument relations), and he intends, essentially, to capture in 
this group the cases where the pronouns are interpretable as bound variables. So Bosch 
draws, in effect, the same distinction between bound anaphora and coreference that I 
assumed here, although he still assumes that 'non-syntactic'  pronouns also obey some 
other sentence-level rules, equivalent to the general conditions on (non-) coreference we 
surveyed here. We may note, however, that Bosch's set of syntactic pronouns is not 
defined, and since in English there are no morphological markers for bound pronouns 
(except in relexivization environment), in his system as presently stated there is no 
independent way to know, in any given case, which pronoun obeys which of the proposed 
rules. 
19 These facts were pointed out to me by Haj Ross. 
z0 E.G. as was pointed out to me by Ruth Kempson, NP's  quantified with most and few 
always violate the bound anaphora condition, as illustrated in her (i), where anaphora is 
possible. 

(i)(a) According to most blacks in Brixton, the police have questioned them at least 
once a day. 

(b) Thinking about their problems, I pitied most of my friends. 

As we shall note directly, these are problems to any sentence-level anayisis, since they 
also permit anaphora across sentences. 
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