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Abstract Counterfactual attitudes like imagining, dreaming, and wishing
create a problem for the standard formal semantic theory of de re attitude
ascriptions. I show how the problem can be avoided if we represent an agent’s
attitudinal possibilities using multi-centered worlds, possible worlds with
multiple distinguished individuals, each of which represents an individual
with whom the agent is acquainted. I then present a compositional semantics
for de re ascriptions according to which singular terms are assignmentsensitive expressions and attitude verbs are assignment shifters.

Keywords: de re attitudes; de se attitudes; counterfactual attitudes; ascription;
centered worlds; variables

1 Introduction
I can imagine that Obama lost the 2008 US presidential election even though I
know that he won. It might make sense for me to imagine this if, for example,
I am trying to work out what would have happened to the auto industry if
Obama had lost. Counterfactual attitudes are, roughly, attitudes that one
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can coherently take towards a content p even when one knows that p is
false. In addition to imagining, the class of counterfactual attitudes includes
dreaming, wishing, and hoping.
This paper is about sentences that report de re attitudes, with particular
attention to those that report counterfactual de re attitudes:
(1)

a. Ralph imagined that Ortcutt was flying a kite.
b. Ralph wished that she had not opened the box.

I show that counterfactual attitudes pose a problem for the approach to de
re attitude ascription standardly assumed in the formal semantics literature
(Cresswell & von Stechow 1982), an approach based on Lewis’s (1979, 1983)
centered worlds account of de se and de re attitudes.
In response to this problem, I explore an alternative account, one on which
attitudinal alternatives are represented by multi-centered worlds, possible
worlds with multiple distinguished individuals, each of which is used to
represent someone from the agent’s world. I then examine how one might
construct a compositional semantics adequate for predicting multi-centered
worlds truth conditions for de re ascriptions. The semantics I present is
based on the idea that pronouns, indexicals, and proper names are essentially
variables: their semantic values are sensitive to a variable assignment. This
approach synthesizes recent work on indexicals and pronouns (e.g. Heim
2008, Schlenker 2002) and on proper names (e.g. Cumming 2008, Dever 1998,
Geurts 1997). Combined with the idea that attitude verbs are ‘assignmentshifters’ (cf. Cumming 2008, Santorio 2012), this account yields a simple
semantics for attitude reports which avoids both the problem raised by
counterfactual attitudes, along with a well-known compositional problem
facing the standard account.
2

The standard account

2.1 De se attitudes
Lewis takes as his starting point de se attitudes, thoughts about oneself
when one thinks of oneself in a characteristically first-person way. The
account of de se attitudes that Lewis offers is presented in contradistinction
to the classical possible worlds model that is typically presupposed in formal
semantic treatments of attitude ascriptions (Hintikka 1962). On the possible
worlds approach, an agent’s belief state determines a set of possible worlds,
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those worlds that are compatible with what the agent believes. A proposition
is a set of possible worlds (or the characteristic function thereof), and a
proposition p is true at a world w iff w ∈ p (or p(w) = 1). An agent believes
a possible worlds proposition p in world w just in case p is true at each
world compatible with what the agent believes in w.
Although the previous paragraph only talks about beliefs, similar clauses
can be given for mental states other than belief (desire, knowledge, imagination, etc.). I shall for the moment continue to focus on belief, but I
assume that both the possible worlds account and Lewis’s alternative to it
are intended as general accounts of attitude content.
Lewis thought that the possible worlds account of attitudes could not
accommodate certain features of de se attitudes, while his alternative account
could. He offers a number of arguments and examples intended to establish
this point (cf. Lewis 1979, 1983a). Here, I trace out one argumentative thread
that can be found in Lewis 1983a.
We begin by considering Perry’s character, Rudolf Lingens, an amnesiac
lost in the Stanford Library.1 In some intuitive sense, Lingens does not know
who he is: he doesn’t remember his name, where he went to school, who his
parents are, what he does for a living, etc. Suppose Lingens, having touched
his face, comes to believe de se that he has a mustache. What, on the possible
worlds theory, is the content of Lingens’s belief?
The most natural answer to our question is to say that the content of
Lingens’s belief is the set of possible worlds in which Rudolf Lingens has a
mustache. To say that this is the content of Lingens’s belief is to say that
all of his belief worlds are worlds in which Rudolf Lingens has a mustache.
Call this the singular proposition view of the de se. On this view, an agent
x believes de se that she is F just in case every possible world compatible
with what she believes is contained in the singular proposition {w : x is F
in w}. Lewis would of course reject such a proposal since he holds that a
given individual exists in at most one world (Lewis 1986). But those of us not
bound by his metaphysics are free to consider this proposal.
One might object to this view as follows: Suppose Lingens has come
across a biography of himself in the library. Since he doesn’t know that he
is Rudolf Lingens, he doesn’t realize that the biography is about himself.
The biography contains many picture of Lingens; in all of them, Lingens is
1 This is actually Frege’s character (Frege 1918/1956), though Perry (1977) turned him into an
amnesiac. Other classic papers on de se attitudes include Castañeda 1966, 1967, Perry 1979,
and Stalnaker 1981.
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clean-shaven. So Lingens doesn’t believe that Rudolf Lingens has a mustache.
So, the objection goes, he does not believe the set of possible worlds in
which Rudolf Lingens has a mustache, after all. But that contradicts our
earlier claim that Lingens does believe that singular proposition. The singular
proposition view lands us in a contradiction, and so ought to be rejected.
But the objection takes it for granted that the proposition Lingens rejects
when he says, “Rudolf Lingens doesn’t have a mustache” is a singular proposition, the set of worlds in which Rudolf Lingens has a mustache. Admittedly,
this is a natural assumption, but the possible worlds theorist qua possible
worlds theorist is not forced to accept it. Instead, she might hold that the
proposition Lingens rejects is a descriptive proposition, e.g. the set of worlds
w such that the individual named “Rudolf Lingens” in w has a mustache in
w. Since this proposition is independent of the singular proposition Lingens
accepts (neither proposition entails/includes the other), Lingens can accept
the singular proposition while rejecting this descriptive proposition.
But there is another objection to the singular proposition proposal that
is more difficult to evade.2 To see the problem, note that Lingens’s origins
presumably involve a certain sperm and egg. Moreover, the property of
originating from a sperm and an egg is presumably a necessary property
of Lingens’s, one he has in every possible world in which he exists. Now,
since Lingens believes de se that he has a mustache, he believes de se that he
exists. So every possible world compatible with what he believes is, on the
singular proposition view, a world in which Lingens exists. Since every world
in which Lingens exists is a world in which Lingens comes from a sperm
and an egg, every world compatible with what Lingens believes is a world in
which Lingens comes from a sperm and an egg. But on the present proposal,
this means that Lingens believes de se that he comes from a sperm and an
egg. But surely Lingens can believe de se that he has a mustache even if he
is convinced, for example, that “the myth of sperm and eggs is scientistic
tommyrot and that a rival hypothesis is correct” (Lewis 1983a: p. 385).
This line of reasoning is quite general. Suppose the singular proposition
view of the de se is correct, and let F be an arbitrary essential property
of Lingens’s. Then if Lingens believes de se that he exists, he will, on this
proposal, count as believing de se that he has F . Since this holds for an
arbitrary essential property of Lingens’s, it holds for them all. But surely
Lingens can believe de se that he exists without possessing a comprehensive
2 Lewis 1983a: pp. 384-385 discusses the counterpart-theoretic version of this objection. See
also Lewis 1981 and Lewis 1986: p. 32.
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set of true beliefs about his essence. Call this the problem of essential
properties. The problem appears to sink the singular proposition view of the
de se.3
If Lingens’s de se belief that he has a mustache cannot be represented by
a singular possible worlds proposition, can it be represented by a descriptive
possible worlds proposition? On the descriptive proposal, there is a property
F such that (i) Lingens is the unique F in the actual world; and (ii) Lingens
believes de se that he has property G just in case every possible world
compatible with what he believes contains a unique individual who is F , and
who also has G. So for Lingens to believe de se that he has a mustache,
for example, is for all his belief worlds w to be such that the F in w has a
mustache in w. Call this the descriptive proposition view of the de se.
Note that in order for this proposal to avoid the problem of essential
properties, it must be the case that there are some possible worlds w such
that the unique F in w is someone other than Lingens. This essentially
means that, in some of Lingens’s belief worlds, someone other than Lingens
represents Lingens as existing there. In some of his belief worlds, Lingens is
represented not by himself, but by a counterpart, something that is similar to
Lingens in some respect. Suppose w is one of Lingens’s belief worlds. His de
se counterpart c in w is the unique F in w; Lingens and c are similar insofar
as Lingens is the unique F in the actual world and c is the unique F in w.
A standard way of arguing against this sort of view is to try out some
candidates for property F and then argue that Lingens could believe de se
that he has a mustache without believing that the bearer of the candidate
property has a mustache, since Lingens might fail to realize that he is the
bearer of the candidate property (cf. Perry 1977, 1979). For example: suppose
Lingens is the unique man in the Stanford Library wearing a red sweater.
Even so, the property of being a man in the Stanford Library wearing a red
sweater is a bad candidate for being property F , since Lingens might fail to
realize that he is in the Stanford Library. Thus, he might believe de se that he
has a mustache without believing that the only man in the Stanford Library
wearing a red sweater has a mustache (he may not even believe that there is
a unique man in the Stanford Library wearing a red sweater). A similar fate
awaits other properties that Lingens alone possesses: the property of being
the only bearded philosopher west of the Mississippi, the property of being
3 This applies, of course, only to the singular possible worlds proposition view. The idea that
the content of a de se attitude might be a singular structured proposition is, of course, a live
option, but not one relevant for present purposes.
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the only person with a scar shaped like this, the property of having exactly
$2.34 in change in one’s left trouser pocket.
But there are more plausible candidates for property F . Stalnaker (2008b:
p. 70) suggests that Lingens will always be in a position to know the proposition he could express by saying, “I am the thinker of this (token) thought.” Let
T be the thought-token that Lingens has when he thinks to himself that he
has a mustache. Stalnaker’s suggestion is that our elusive property F might
be the property of being the thinker of T . On this proposal, the content of
Lingens’s de se belief that he has a mustache is the set of worlds w in which
the thinker of T in w has a mustache in w.
In order for this to avoid our original problem of essential properties,
it must be that individuals other than Lingens can be the thinker of T .
One might wonder if this is really possible, but even if we overlook this,
another problem awaits, a problem that arises in connection with T ’s essential
properties. For the proposition that Stalnaker claims that Lingens believes
when he believes de se that he has mustache is, I take it, a singular proposition
about T . (I will return to consider an alternative interpretation shortly.)
Whatever a thought-token is, it presumably has some non-trivial essential
properties. If T is a brain state, for example, then it is presumably essentially
a brain state. Now suppose again that Lingens believes de se that he has a
mustache. On this proposal, this means that all his belief worlds are worlds
in which the thinker of T has a mustache; thus, they are all worlds in which
T exists. Since T is a brain state in each world in which it exists, it is a
brain state in each of Lingens’s belief worlds. It follows that Lingens believes
that T is brain state. But why should Lingens’s believing de se that he has a
mustache commit him to believing that T is a state of the brain? Maybe the
latter claim conflicts with his general anti-scientistic outlook; maybe Lingens
believes that T is a state of his soul and that souls are distinct from brains.
His metaphysics may be exotic, but that shouldn’t prevent him from holding
the mundane de se belief that he has a mustache.
Note that the objection doesn’t depend on T ’s being a brain state per se,
but only on T ’s having some non-trivial essential properties which Lingens
might fail to believe that T possesses. This problem points to a more general moral about candidates for property F : they probably should not be
haecceitist properties, where a property G is haecceitist df just in case there is
an individual x such that G is instantiated in a possible world w only if x
exists in w. The property of being identical to Barack Obama is haecceitist in
this sense, as is the property of being a child of Barack Obama — both are
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instantiated at a world w only if Obama exists in w. The property of being a
thinker of T is also haecceitist in this sense, since it will be instantiated at a
world w only if T exists in w. The general problem with using a haecceitist
property G to play the role of F is that the resulting theory will tell us that if
Lingens believes de se that he exists, then all of his belief worlds are worlds
in which G is instantiated; this in turn will mean that there is an x such that
all of his belief worlds will be worlds in which x — along with any essential
properties x may have — exists. And this will mean that Lingens can’t believe
anything about himself without believing that x is H, where H is any one of
x’s essential properties.
If we ought to steer clear of haecceitist properties in our search for
property F , then it seems like F will have to be a qualitative property, a
property which, intuitively speaking, is not ‘about’ an individual. But there is
an old and well-known problem with thinking that F is a qualitative property
(Strawson 1959: p. 20). For all we’ve said, Lingens might be in a ‘reduplication
universe’, a universe in which the same set of qualitative properties are
distributed in the same pattern across two distinct regions of space. Then
there is no qualitative property G that Lingens possesses uniquely; a fortiori,
there is no qualitative property G that Lingens possesses uniquely and which
is such that Lingens believes that the unique bearer of G has a mustache. But
living in a reduplication universe does not prevent Lingens from believing de
se that he has a mustache. Note that, for all I’ve said, Lingens may believe
de se that he is the unique G and that the unique G has a mustache. The
point is that the content of his de se belief cannot be identified with the set
of possible worlds w in which the unique G in w has a mustache in w. For
that proposition is not true, whereas Lingens’s belief is true — he really does
have a mustache.
Before moving on, let me close one loophole in the preceding argument.
My argument above against Stalnaker’s ‘thought-token’ proposal assumed
that he was proposing to represent Lingens’s de se belief with a singular
proposition about T . But at one point, Stalnaker suggests an alternative: T
might be represented at other possible worlds by a counterpart (Stalnaker
2008b: 70, footnote 1). But this just postpones the pain. For T ’s counterpart
at another possible world is presumably something that is similar to it in
some respect. If the respect of similarity is haecceitistic — if there is an
x such that any world in which T has counterpart is a world in which x
exists — then the problem of essential properties reappears. If the relevant
type of similarity is qualitative, then we run into the problem raised by the
reduplication universe.
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Stalnaker 2008a suggests yet another alternative: we can represent attitudinal alternatives using pairs of a possible world and a ‘counterpart function’.
Depending on how it is fleshed out, I think a proposal along these lines might
avoid the foregoing difficulties. But note that to adopt it is to concede the
present point, that the content of a de se attitude cannot be represented by a
set of possible worlds. I will later discuss at length one way of working out
Stalnaker’s suggestion, but for the moment, I wish to put it aside and focus
on Lewis’s account of de se attitudes.
Lewis’s idea is that we should represent attitudinal alternatives — the
possibilities over which attitude verbs quantify — not with possible worlds,
but with centered worlds, where a centered world is a triple consisting of a
possible world, a time, and an individual (the center), who exists at the time
and world in question. A centered world (w 0 , t 0 , x 0 ) will be compatible with
what Lingens believes (at time t in world w) if and only if x 0 has, at t 0 in
w 0 , all the properties that Lingens believes de se that he himself has at t in
w. The content of a belief, on the centered worlds proposal, is a centered
proposition, a set of centered worlds (or the characteristic function thereof).
A centered proposition p is true at a centered world (w, t, x) iff (w, t, x) ∈ p
(or p(w, t, x) = 1). Lingens believes a centered proposition p at t in w iff p
is true at all the centered worlds compatible with what Lingens believes at t
in w. If Lingens believes a centered proposition p at t in w, his belief is true
simpliciter iff p is true at (w, t, Lingens).4
What is it, on this proposal, for Lingens to believe de se (at t in w) that
he has a mustache? It is for all the centered worlds compatible with what he
believes at t in w to be contained in the following centered proposition:
(2)

{(w 0 , t 0 , x 0 ) : x 0 has a mustache at t 0 in w 0 }

Unlike the singular proposition proposal, this account avoids the problem
of essential properties. Let us suppose that γ is some genetic property of
Lingens — having such-and-such a DNA sequence, for example. Then it’s
plausible that Lingens has γ essentially, and also plausible to suppose that
Lingens fails to believe (at t in w) that he has γ. On the centered worlds
proposal, this means he doesn’t believe (3):
(3)

{(w 0 , t 0 , x 0 ) : x 0 has γ at t 0 in w 0 }

4 As should be clear, I take psychological attitudes to be four-place relations between an
individual, a time, a world, and a content. But I will sometimes suppress reference to time
and world to improve readability. So I will sometimes say, “So-and-so believes p” where it
would be more precise to say, “So-and-so believes p at time t in world w”.
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Note that there are centered worlds (w 0 , t 0 , x 0 ) such that: (i) x 0 has a mustache
at t 0 in w 0 , and (ii) x 0 lacks γ at t 0 in w 0 . Right now, I have a mustache here
in the actual world. But I presumably don’t have the same DNA sequence as
Lingens does, and so I lack γ right now in the actual world. This means that
(2) is not a subset of (3), since (actual world, now, DN) is contained in the
former but not in the latter. So even if all of Lingens’s centered belief worlds
are elements of (2), some of them may not be elements of (3), which means
Lingens can believe (2) without believing (3).
Nor does the centered worlds approach have any trouble dealing with
the possibility that Lingens might fail to possess uniquely any qualitative
properties. Suppose he doesn’t possess any at time t in world w, perhaps
because w is a reduplication universe. Still, for him to believe (at t in w)
that he has a mustache is for him to believe (2). His belief is true simpliciter
just in case (2) is true at (w, t, Lingens). And (2) is true at (w, t, Lingens) iff
Lingens has a mustache at t in w. So we predict the correct truth conditions
for Lingens’s de se beliefs even when Lingens finds himself in a reduplication
universe.
2.2 De re attitudes
Quine (1956) observed an ambiguity in attitude reports like (4):
(4)

Ralph believes that someone is a spy.

On the first reading, the sentence says that Ralph, like most of us, believes
that there are spies — he believes that someone or other is a spy. This is the
de dicto reading. The second reading is more interesting: it says that there is
someone — Frank, perhaps — such that Ralph believes that that person is a
spy. This is the de re reading, which appears to be strictly stronger than the
de dicto reading.
In the first instance we are applying the term “de re” to a certain reading
of an ascription like (4), but we can also apply that term to the attitude being
ascribed. Let us suppose that (4) is true on its de re reading; then, intuitively,
Ralph has someone in particular in mind — Frank, say — who he believes to
be a spy. Then we can say that Ralph’s belief about Frank is a de re belief.
More could be said about this distinction, but I assume the reader is familiar
with the contrast, and so I won’t delve further into the issue here.
A natural way to try to capture Quine’s ambiguity in the centered worlds
framework is as follows. The de dicto reading of (4) is true at time t in world
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w iff Ralph believes the following general centered proposition at t in w:
(5)

{(w 0 , t 0 , x 0 ) : there is a spy at t 0 in w 0 }

Note that in order for Ralph to believe this it must be that every (w 0 , t 0 , x 0 )
compatible with what Ralph believes is such that there is a y 0 such that y 0
is a spy at t 0 in w 0 (∀ ∃). But it need not be the case that there is a y 0 such
that every (w 0 , t 0 , x 0 ) compatible with what Ralph believes is such that y 0 is a
spy at t 0 in w 0 (∃ ∀). But one might think that this is precisely the condition
that must hold if (4) is to be true on its de re reading. That is, one might
think that the de re reading is true at t in w iff there is a y such that Ralph
believes, at t in w, the following singular centered proposition concerning y:
(6)

{(w 0 , t 0 , x 0 ) : y is a spy at t 0 in w 0 }

In order for Ralph to count as believing this centered proposition, there
must be a particular individual — Frank, say — who is a spy in all of Ralph’s
centered belief worlds. Note that this approach makes the de re reading
strictly stronger than the de dicto reading, as desired.
Unfortunately, there are at least two problems with the singular proposition view of the de re. The first problem is one we have seen before: the
problem of essential properties. Since we have discussed this at length in the
de se case, I won’t re-visit it here. The second problem — sometimes called
the problem of double-vision — is well-known. To illustrate it, we adapt a
much-discussed example from Quine 1956. Suppose Ralph sees a man in a
brown hat behaving suspiciously one evening on the waterfront and comes
to believe that the man he is observing is a spy. On the singular proposition
account, this means that in every centered world compatible with what Ralph
believes, this man is a spy. But suppose that Ralph also believes that Bernard
Ortcutt, who is the mayor of the local town and who Ralph has seen on several occasions, is not a spy. According to the singular proposition account,
this means that every centered world compatible with what Ralph believes is
a world in which Ortcutt is not a spy. Finally, let us suppose that the man
Ralph observes on the waterfront just is Ortcutt — Ralph is acquainted with
Ortcutt in two different ways but fails to realize this. Given what we’ve said
so far, this means that every centered world compatible with what Ralph
believes is such that Ortcutt/that man is a spy and such that Ortcutt/that
man is not a spy. Since no centered world meets that condition, it follows
that no centered world is compatible with what Ralph believes. This is a
bad result. For one, it means we represent Ralph as having contradictory
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beliefs, even though it seems that, for all we’ve said, Ralph’s beliefs might be
perfectly consistent. A second problem is that, given a standard semantics
for attitude verbs, every sentence of the form Ralph believes such-and-such
will be vacuously true if no centered worlds are compatible with what Ralph
believes.5
Following Quine and Kaplan, Lewis offers a descriptivist solution to these
problems.6 On Lewis’s version of the descriptivist story, the fundamental
notion of de re belief is the idea of believing something about someone
relative to an acquaintance relation.7 An acquaintance relation is a relation
“of a sort apt for the reliable transmission of information” (Lewis 1979: p. 155).
As I shall use the term, an acquaintance relation is simply any relation that
underwrites an agent’s ability to have a thought about an object.8 The notion
of believing something about someone relative to an acquaintance relation is
a notion with reasonably clear intuitive content. This can be seen by reflecting
on examples. Ralph is acquainted with Ortcutt in two different ways, but fails
to realize this. He bears relation Q to Ortcutt, where Q is the relation x bears
to y just in case y is the unique individual that x sees sneaking around on
the waterfront. Relative to this relation, Ralph believes that Ortcutt is a spy.
Ralph also bears relation S to Ortcutt, where S is the relation x bears to y
just in case y is the unique individual that x has heard of under the name
“Bernard J. Ortcutt”. Relative to this relation, Ralph believes that Ortcutt is
not a spy. In some cases it will be useful to put the “relative to” qualification
next to the referring expression at issue; for example, I will often say things
like: “Ralph believes that Ortcutt (relative to Q) is a spy, but not that Ortcutt
(relative to S) is a spy”.
5 If one thinks that belief reports presuppose that the agent’s belief state is non-empty, then
all sentences of that form will be infelicitous and/or neither-true-nor-false — an equally bad
result.
6 See Quine 1956, Kaplan 1968, and Lewis (1979: §XIII).
7 Lewis (1979: §XIII) talks about “ascribing a property to an individual under a description”.
But he takes a “description” to be a relation, and in the case of de re belief, he requires the
relation to be a relation of acquaintance. So this comes to the same thing as my ‘believing
something about someone relative to an acquaintance relation’.
But this is, in any case, something of a simplification; something more general is needed
for the ‘multiply de re’ case, as when Ralph believes that he is standing in between Jones
and Ortcutt. The general notion is something like ‘believing something about a plurality of
individuals-relative-to-acquaintance relations’.
8 The idea that an agent x can have a de re attitude about an object y only if x stands to y in
a special causal or epistemic relation is controversial; see Hawthorne & Manley 2012 and the
papers in Jeshion 2010 for some recent discussion of the issues involved.
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Lewis offers the following analysis of this notion:9
(7)

An agent x believes, at t in w, that y is F , relative to acquaintance
relation R iff:
(i) x bears R uniquely to y at t in w, and
(ii) x believes de se (at t in w) that the thing to which he bears R is
F.

Given Lewis’s account of de se belief, (ii) says that all the of centered worlds
(w 0 , t 0 , x 0 ) compatible with what x believes at t in w are such that the thing
to which x 0 bears R at t 0 in w 0 is F at t 0 in w 0 .
So when Ralph believes, relative to Q, that Ortcutt is a spy, Ralph believes
that the man to whom he bears Q is a spy, i.e. he believes that the man he
saw sneaking around on the waterfront is a spy. The content of his belief is
the following centered proposition:10
(8)

{(w 0 , t 0 , x 0 ) : the individual that x 0 sees sneaking around on the waterfront at t 0 in w 0 is a spy at t 0 in w 0 }

And when Ralph believes, relative to S, that Ortcutt is not a spy, he believes
that the man to whom he bears S is not a spy, i.e. he believes that the man
he knows under the name “Bernard Ortcutt” is not a spy. The content of his
belief is the following centered proposition:
(9)

{(w 0 , t 0 , x 0 ) : the individual that x 0 has heard of under the name
“Bernard Ortcutt” at t 0 in w 0 is not a spy at t 0 in w 0 }

Note that (8) and (9) are consistent: there are centered worlds in which the
man the center sees sneaking around on the waterfront is a spy, while the
man the center knows under the name “Bernard Ortcutt” is not a spy.
9 This is an analysis of a simplified analysandum (see footnote 7). To handle the general case,
we need an analysis of:
Agent x believes, at t in w, that y1 (relative to R1 ), . . . , yn (relative to Rn )
stand in relation T .
But I take it that it is straightforward to generalize the above analysis to this case.
10 Definite descriptions that occur in the metalanguage will be assumed to have a Russellian
semantics. So (8) is the set of centered worlds (w 0 , t 0 , x 0 ) such that there is a y 0 such that
y 0 is the unique individual that x 0 sees sneaking around on the waterfront at t 0 in w 0 , and
y 0 is a spy at t 0 in w 0 .
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A second virtue of Lewis’s account is that it avoids the problem of essential properties. The individual who represents Ortcutt (relative to Q) in one
of Ralph’s doxastic alternatives (w 0 , t 0 , x 0 ) is the individual to whom x 0 bears
Q at t 0 in w 0 . Since that individual needn’t be Ortcutt himself, that individual
needn’t have any of Ortcutt’s essential properties.
Before I discuss the semantics of attitude ascriptions, let me mention
something about the relationship between the de se and the de re on Lewis’s
account. Note that if Ralph believes de se that he himself is a spy, then (4),
repeated here as (10), is true on its de re reading:
(10)

Ralph believes that someone is a spy.

That suggests that a de se belief is also a de re belief about oneself. This
suggestion is vindicated by Lewis’s theory if we count the relation of identity
as a relation of acquaintance, and take a de se belief to be a de re belief about
oneself relative to the relation of identity. To see how this works, note that
on Lewis’s account, Ralph believes de se (at t in w) that he is a spy iff (11)
holds.
(11)

Every centered world (w 0 , t 0 , x 0 ) compatible with what Ralph believes
at t in w is such that x 0 is a spy at t 0 in w 0 .

And Ralph believes de re (at t in w) that Ralph is a spy relative to the relation
of identity iff (12a) and (12b) both hold.
(12)

a. Ralph bears the relation of identity uniquely to Ralph at t in w.
b. Every centered world (w 0 , t 0 , x 0 ) compatible with what Ralph believes at t in w is such that the individual to whom x 0 bears the
relation of identity uniquely at t 0 in w 0 is a spy at t 0 in w 0 .

(11) is equivalent to the conjunction of (12a) and (12b). To see this, first note
that (12b) entails (12a): (12b) is only true if Ralph exists at t in w, and if he
exists at t in w then he is identical to Ralph at t in w, in which case (12a)
is true. So the conjunction of (12a) and (12b) is equivalent to (12b). Second,
note that (12b) is just a long-winded way of saying what (11) says, since the
individual to whom x 0 bears the relation of identity uniquely at t 0 in w 0 is
just x 0 herself. So (11) and (12b) are equivalent. Since (12b) is equivalent to the
conjunction of (12a) and (12b), (11) is equivalent to that conjunction: belief de
se is belief de re about oneself relative to the relation of identity.
All of the acquaintance relations we have talked about so far are relations
that relate an individual x to exactly one other individual y. For example, Q
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is the relation that x bears to y just in case y is the unique individual that x
has seen sneaking around on the waterfront. Thus, I will use expressions like
“Q(w, t, x)” as an abbreviation for “the unique individual to whom x bears
Q at t in w”. And as I mentioned earlier (see footnote 10), I assume that
definite descriptions used in the metalanguage have a Russellian semantics.
2.3 Attitude ascription
Note that the relativized notion of de re belief — believing something about
someone relative to an acquaintance relation — can be used to characterize
an absolute notion of de re belief as follows:
(13)

Agent x believes, at t in w, that y is F simpliciter iff there is an
acquaintance relation R such that:
(i) R(w, t, x) = y, and
(ii) x believes de se (at t in w) that the one to whom he bears R is F .

Note that this means that, in the double-vision scenario, Ralph counts both
as believing simpliciter that Ortcutt is a spy and as believing simpliciter that
Ortcutt is not a spy.
The standard approach to de re ascription in the formal semantics literature uses this absolute notion in stating the truth conditions of de re
reports.11 Start with Quine’s sentence (4), repeated here as (14):
(14)

Ralph believes that someone is a spy.

The standard account says that this sentence is true (on its de re reading)
just in case there is an individual y and an acquaintance relation R such that
Ralph bears R to y, and Ralph believes that the one to whom he bears R is a
spy. Slightly more formally:
(14)c,(w,t) = 1 iff
there is an individual y and an acquaintance relation R such
that:
(i) R(w, t, Ralph) = y, and
11 See, for example, Abusch 1997, Aloni 2001, Anand 2006, Cresswell & von Stechow 1982, Heim
1994, Percus & Sauerland 2003a,b, von Stechow 1982, and Maier 2006, 2009.
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(ii) every centered world (w 0 , t 0 , x 0 ) compatible with what
Ralph believes at t in w is such that R(w 0 , t 0 , x 0 ) is a spy
at t 0 in w 0 .
The above semantic account of (14) is usually extended to cover de re ascriptions containing singular terms — names, indexicals, pronouns, definite
descriptions — in the way one would expect. For example, the truth conditions
of (15) would be given as follows:
(15)

Ralph believes that Ortcutt is not a spy.
(15)c,(w,t) = 1 iff there is an acquaintance relation R such that:
(i) R(w, t, Ralph) = Ortcutt, and
(ii) every centered world (w 0 , t 0 , x 0 ) compatible with what
Ralph believes at t in w is such that R(w 0 , t 0 , x 0 ) is not a
spy at t 0 in w 0 .

Note that these truth conditions are coarse-grained, in the sense that the de re
reading of (15) is true so long as there is some acquaintance relation relative
to which Ralph believes that Ortcutt is a spy. So the truth conditions of (15)
would be satisfied in the double-vision scenario in virtue of the following two
facts: (a) that Ortcutt is the individual Ralph has heard of under the name
“Bernard Ortcutt”, and (b) that Ralph believes the individual he has heard
of under the name “Bernard Ortcutt” is not a spy. That prediction seems
fine, but the fact that the account is coarse-grained in this way means that it
has consequences that some might find problematic. For example, the de re
reading of (16) would also be true in Quine’s scenario:
(16)

Ralph believes that Ortcutt is a spy.
(16)c,(w,t) = 1 iff there is an acquaintance relation R such that:
(i) R(w, t, Ralph) = Ortcutt , and
(ii) every centered world (w 0 , t 0 , x 0 ) compatible with what
Ralph believes at t in w is such that R(w 0 , t 0 , x 0 ) is a spy
at t 0 in w 0 .

The truth of (16) follows from the following two facts: (a) that Ortcutt is
the man Ralph sees sneaking around on the waterfront, and (b) that Ralph
believes that the man he sees sneaking around on the waterfront is a spy.
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One might accept that (16) has a reading on which it is true — or that
there are some contexts in which it is true — but one might also think that
the sentence has another, more salient reading on which it is false (or that in
most ordinary contexts, it is false). After all, Ralph himself would not accept
(16) as a description of his belief state, nor would he nod approvingly if he
heard someone utter the words, “Ortcutt is a spy”.
The fact that (16) seems false might be accounted for in a number of
different ways. For example, one might hold that the domain of acquaintance
relations over which we quantify in stating the truth conditions of a de
re ascription can be restricted by the utterance context, and that a salient
restriction is often suggested by the noun phrase used in the ascription itself
(cf. Heim 1992).12 Thus, if (16) is evaluated relative to a context in which the
domain of acquaintance relations only contains relation S, then (16) will be
false relative to that context.
A more detailed treatment would be needed to compare this account
of Frege’s Puzzle (and the many subtle variations on it discussed in the
philosophical literature) with its many competitors. My only aim here was to
show how this account of de re ascriptions could be modified to account for
some familiar intuitions about attitude reports. But since these issues are
only tangentially connected to the phenomena I wish to focus on, I will for
the most part ignore them and utilize the coarse truth conditions account in
what follows.
Although I have only been talking about belief reports so far, I assume,
of course, that this proposal is intended as a general account of attitude
reports. In particular, I assume parallel accounts for counterfactual attitude
reports (e.g. imagination reports, wish reports).
There remains the question of how these truth conditions are compositionally generated. One approach holds that the res expression is moved out
of the complement clause into an argument position of the attitude verb. On
this view, in a sentence like (16) — repeated here as (17) — believes takes three
arguments: Ralph, Ortcutt, and is a spy:
(17)

Ralph believes that Ortcutt is a spy.
≈ Ralph believes [Ortcutt] [λx x is a spy]

12 Advocates of structured proposition approaches to attitude content have also developed
contextualist treatments of Frege’s Puzzle. See, for example, Crimmins & Perry 1989 and
Richard 1990.
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Believes then receives the following lexical entry:13
believesc,(w,t) = λres e .λp(s(r ,et)) .λatt e . there is an acquaintance relation R such that:
(i) R(w, t, att) = res, and
(ii) every centered world (w 0 , t 0 , x 0 ) compatible with what att
believes at t in w is such that that p(w 0 , t 0 , y 0 ) = 1, where
y 0 = R(w 0 , t 0 , x 0 ).
To handle attitude reports with more than one res expression, we would
need something more sophisticated, along the lines of Cresswell & von
Stechow 1982. On that treatment, the first argument of the verb is not a single
individual, but a sequence of individuals, and the second argument is not a
monadic property but an n-ary relation.14
But even with this modification, accounts of this sort are widely disliked
on the grounds that res movement is thought to be syntactically implausible. Maier (2009: p. 459) offers a round-up of recent complaints about
res movement; for example, he cites Schlenker (2004: p. 190) who refers
to this process as ‘De Re Magic’. While there are accounts in the literature
which avoid positing such movement,15 I won’t investigate them here. For
I wish to raise another problem for this approach, one which targets the
truth conditions that this theory assigns to attitude reports. Any account that
predicts the Lewisian truth conditions is thus subject to this objection, even
if it manages to avoid the problems associated with res movement.
3
3.1

The problem of counterfactual attitudes
The problem stated

The problem I wish to discuss is quite simple and can be made vivid with
an example. Let us alter our original Ralph/Ortcutt example as follows.
Ralph is only acquainted with Ortcutt in one way at t in w, having seen
Ortcutt sneaking around on the waterfront. (So in this version of the story,
Ralph hasn’t heard of the man called “Bernard Ortcutt”, town mayor.) But, as
13 Individuals are of type e, worlds of type s, times of type r , truth values of type t.
14 Something must also be said about how this entry relates to believes as it occurs in de dicto
attitude reports. On the face it, it looks like this approach must posit a systematic ambiguity
in the meaning of attitude verbs.
15 See Anand 2006, Percus & Sauerland 2003a, and Maier 2009.
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before, Ralph believes at t in w that this fellow who is sneaking around on
the waterfront is a spy. The relevant acquaintance relation is Q, the relation
x bears to y just in case y is the unique individual that x sees sneaking
around on the waterfront.
The problem is that, once Ralph has a ‘cognitive fix’ on Ortcutt, he is
able to consider scenarios in which he is not acquainted with Ortcutt in this
way. For example, Ralph might imagine, at t in w, a scenario in which he
sees Ortcutt (relative to Q) flying a kite in an alpine meadow, rather than
sneaking around on the waterfront. If he does imagine this, one of the things
he counts as imagining about Ortcutt (relative to Q) is that he does not see
Ortcutt sneaking around on the waterfront, i.e. he is imagining (relative to Q)
that he does not bear Q to Ortcutt. But on Lewis’s analysis of what it is to
imagine something about someone relative to an acquaintance relation, Ralph
imagines, at t in w, that he does not see Ortcutt (relative to Q) sneaking
around on the waterfront iff:
(18)

a. Q(w, t, Ralph) = Ortcutt, and
b. every centered world (w 0 , t 0 , x 0 ) compatible with what Ralph imagines at t in w is such that x 0 does not see Q(w 0 , t 0 , x 0 ) sneaking
around on the waterfront at t 0 in w 0 .

The first condition, (18a), is met: Ralph does bear Q to Ortcutt at t in
w. But, supposing at least one centered world is compatible with what
Ralph imagines, the second condition, (18b), is not met. No centered world
(w 0 , t 0 , x 0 ) whatsoever is such that x 0 does not see Q(w 0 , t 0 , x 0 ) sneaking
around on the waterfront at t 0 in w 0 , since Q(w 0 , t 0 , x 0 ) just is the individual
that x 0 sees sneaking around on the waterfront at t 0 in w 0 . A fortiori, no
centered world (w 0 , t 0 , x 0 ) compatible with what Ralph imagines is such that
x 0 does not see Q(w 0 , t 0 , x 0 ) sneaking around on the waterfront at t 0 in w 0 .
Thus, (18b) does not hold, and the account makes the false prediction that
Ralph cannot imagine (relative to Q) that he does not see Ortcutt sneaking
around on the waterfront.
Before I consider some responses to this problem, let me consider a
linguistic version of the problem. Relative to the scenario described, the
following sentence would appear to be true:
(19)

Ralph imagined that he did not see Ortcutt sneaking around on the
waterfront.
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On the standard approach to de re ascription, however, this sentence is true
at world w and time t iff there is an acquaintance relation R meeting two
conditions:

• R(w, t, Ralph) = Ortcutt, and
• every centered world (w 0 , t 0 , x 0 ) compatible with what Ralph imagines
at t in w is such that x 0 does not see R(w 0 , t 0 , x 0 ) sneaking around on
the waterfront at t 0 in w 0 .
But ex hypothesi the only acquaintance relation Ralph bears to Orctutt is
Q, so Q is the only potential witness for the existential quantifier. But as
we’ve seen, Q fails to satisfy the second of these two conditions. The account
incorrectly predicts that (19) is false in this scenario.16
But does this case reveal a genuine problem? Perhaps we have simply
mis-identified the acquaintance relation under which Ralph thinks of Ortcutt.
Perhaps the acquaintance relation is tied to Ralph’s visual perception of
Ortcutt and so is not easily put into words, either by him or by us. While
this suggestion may help to evade the present counterexample, others are
easy to find. Consider a slightly different scenario: as above, except that
Ralph imagines that Ortcutt died as infant (cf. Kripke 1980). In this case,
there may be no interesting similarities between the physical appearance of
the man Ralph sees on the waterfront and the unfortunate infant of Ralph’s
imagining. In such a case, (20) would be true, but it’s unclear how its truth
could be accounted for by the standard approach.
(20)

Ralph imagined that Ortcutt died as infant.

What this version of the case seems to show is that the Ortcutt with whom
Ralph is acquainted at t in w and the individual who represents Ortcutt in
an arbitrary one of Ralph’s imagination alternatives need not be qualitatively
similar in any interesting respect.
One way to think of the point is this. On Lewis’s approach, an agent
identifies the res using a relation of acquaintance: the agent thinks of the res
as ‘the one to whom I bear relation R’. But the fact that the agent bears R to
the res will, in normal cases, be a contingent fact, one that might not have
obtained. And typically, if a fact is contingent, then one can imagine that
16 Again, this assumes that at least one centered world is compatible with what Ralph imagines.
If no centered worlds are compatible with what Ralph imagines, then the sentence is either
vacuously true or neither true nor false.
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it fails to obtain. Once we appreciate this general point, it seems unlikely
that the problem can be resolved simply by being careful about choosing the
appropriate acquaintance relation under which the agent thinks of the res.
Before I consider some other possible replies on behalf of Lewis’s approach, let me make two observations about this problem. First, it arises not
just with imagining but with other counterfactual attitudes such as wishing
and dreaming. Ralph could wish that he had not seen Ortcutt on the waterfront, and he could have a dream in which he does not see Ortcutt on the
waterfront.17
Second, the above problem would seem to show that an agent can imagine
that a given res is F even if there is no relation of acquaintance R such that
(a) the agent bears R to the res and (b) the agent imagines that the thing to
whom she bears R is F . This shows that the standard account fails in the
left-to-right direction, so to speak: the relevant sentence can be true, even
while the proposed truth condition is not met. In other words, the proposed
truth condition is not necessary for the truth of the sentence. But the reverse
is also true: the proposed truth condition is not sufficient for truth of the
sentence.
To see this, suppose again that Ralph is only acquainted with Ortcutt via
Q, the relation x bears to y just in case y is the unique individual that x
sees sneaking around on the waterfront. Now Ralph might imagine a scenario
in which there is a unique individual that he sees sneaking around on the
waterfront, and in which that individual is dumping a body into the water.
But note that his imagining might be purely de se, i.e. it need not be de re
with respect to Ortcutt. Ralph might simply be imagining that he (Ralph) sees
someone or other on the waterfront, dumping a body into the water — the
dubious character in his imaginary scenario need not be somebody that he
identifies with Ortcutt. But note that, if w at t are the world and time of
Ralph’s imagining in this case, the following is true:
There is an acquaintance relation R such that:
(i) R(w, t, Ralph) = Ortcutt, and
(ii) every centered world (w 0 , t 0 , x 0 ) compatible with what
Ralph imagines at t in w is such that x 0 sees R(w 0 , t 0 , x 0 )
dumping a body into the water at t 0 in w 0 .
17 Maier (2006: pp. 34-35) recognizes that counterfactual attitudes raise a problem for the
standard approach; his example involves the attitude of hoping. But he sets the problem
aside and does not offer a solution to it.
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Q is a witness for the existential quantifier. From this it follows according to
the standard account that (21) is true in this scenario:
(21)

Ralph imagined that he saw Ortcutt dumping a body into the water.

But I put it to you that Ralph’s purely de se imagining is not sufficient for the
truth of (21). Ralph doesn’t take himself to be imagining anything about any
individual of his acquaintance (other than himself). He’s simply imagining
that he sees someone or other dumping a body into the water. That purely
general imagining does not support the truth of the above de re ascription.
Thus, (21) is false in this scenario, but the standard approach predicts it to
be true.18
Having mentioned this ‘flip-side’ problem, I will set it aside in what follows
and focus on the initial problem of counterfactual attitudes.
3.2

Replies (and replies to those replies)

A natural response on behalf of the standard account is to say that the
infant in the imaginary scenario isn’t the individual the center sees sneaking
around on the waterfront in that scenario, but the individual that Ralph
actually sees sneaking around on the waterfront. If t and w are the time
and world (respectively) at which Ralph’s act of imagining takes place, then
the individual Ralph actually sees is the individual he sees at t in w, namely
Ortcutt. So according to this line of thought, the content of Ralph’s imagining
is the set of centered worlds in which the center does not see Ortcutt sneaking
around on waterfront.
This is a promising suggestion, at least at first glance. The initial problem
arose because the standard account predicts that Ralph imagined at t in w
(relative to Q) that he did not see Ortcutt sneaking around on the waterfront
only if Ralph imagined the following descriptive centered proposition:
(22)

{(w 0 , t 0 , x 0 ) : x 0 does not see Q(w 0 , t 0 , x 0 ) sneaking around on the
waterfront at t 0 in w 0 }

18 Percus & Sauerland (2003a: n.19) notice this problem. They note that if (a) John dreams that
the person who reviewed his paper was a bald man in his 90’s, and (b) Mary is the person
who in fact reviewed John’s paper, we still would be unwilling to count the sentence John
dreamed that Mary was a bald man in his 90’s as true. They suggest that this is because of a
restriction on what sorts of acquaintance relations (or ‘concept generators’ in their theory)
dreams can quantify over. But it’s hard to see how this could work as a general solution to
the problem.
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The trouble was that this actually denotes the empty set of centered worlds.
But on the present proposal, Ralph imagines at t in w (relative to Q) that
he does not see Ortcutt sneaking around on the waterfront only if Ralph
imagines the following singular centered proposition:
(23)

{(w 0 , t 0 , x 0 ) : x 0 does not see Q(w, t, x) sneaking around on the waterfront at t 0 in w 0 }
= {(w 0 , t 0 , x 0 ) : x 0 does not see Ortcutt sneaking around on the waterfront at t 0 in w 0 }

And this centered proposition is non-empty: there are centered worlds in
which the center does not see Ortcutt sneaking around on the waterfront.
Note, though, that this view is similar (if not identical) to the singular
proposition view that we discussed — and discarded — in §2.2. So it will face
the problem of double-vision and the problem of essential properties. For
example, this proposal will run into trouble if Ralph imagines a scenario in
which Ortcutt (relative to Q) is distinct from Ortcutt (relative to S), where S
is the relation x bears to y iff y is the unique individual that x has heard
of under the name “Bernard Ortcutt”. On this approach, the content of
Ralph’s imagining would be the set of centered worlds in which Ortcutt is
distinct from Ortcutt — the empty set again. And this account will also face
the problem of essential properties: if G is an arbitrary one of Ortcutt’s
essential properties, Ralph wouldn’t be able to imagine something about
Ortcutt without imagining that Ortcutt possessed G.
Advocates of the philosophical view known as two-dimensionalism might
argue that there is a more sophisticated way of bringing “actually” in at this
point.19 According to one version of two-dimensionalism, any attitude is
associated with two kinds of content. To get a handle on what these two
contents are, consider the case in which Ralph imagines that Ortcutt (relative
to Q) died as an infant. According to two-dimensionalism, Ralph’s imagining
can be characterized using some semantic properties of a sentence that might
plausibly be thought to express the content of that imagining. The sentence
in question is (24):
(24)

The individual who I actually see sneaking around on the waterfront
died as an infant.

19 Advocates of two-dimensionalism of the sort I have in mind include Chalmers (1996, 2002)
and Jackson (1998), though the view I outline in the text may not correspond exactly to
the views of either of these authors. Stalnaker (1978, 1988) offers a different version of
two-dimensionalism, which we might have considered instead. I think that his approach will
also face a version of the problem that I discuss in the text.
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If one is a descriptivist about the de re, it is plausible to think that an
utterance of this sentence by Ralph would express the content of Ralph’s
imagining.
Now note that, in a standard Kaplanian semantics, we can define two
notions of the content of a sentence. The first is Kaplan’s official notion of the
content of a sentence at a context c: the set of indices i such that the sentence
is true at c and i (Kaplan 1989). This gives us what the two-dimensionalist
calls the horizontal content of a sentence at a context. If we assume that the
index contains only a possible world, the horizontal content of a sentence at
a context is a possible worlds proposition:
0

Horizontal content of sentence φ at context c: {w 0 : φc,w }
But we can also define a second notion of the content of a sentence, if we
take the set of contexts at which the sentence is true. This gives us what the
two-dimensionalist calls the diagonal content of a sentence:
Diagonal content of sentence φ: {c : φc,wc }
If we assume that a context is a centered world (so c = (wc , tc , xc )), then the
diagonal content of a sentence is a centered proposition.
Now consider (24). According to the two-dimensionalist, Ralph’s imagining at t in w determines two contents, one corresponding to the horizontal
of (24) at the context (w, t, Ralph), the other to the diagonal of (24). The
diagonal content of (24) is the following centered proposition:
(25)

{(w 0 , t 0 , x 0 ) : the individual that x 0 sees sneaking around on the waterfront at t 0 in w 0 died as an infant in w 0 }

This is what Lewis took to be the content of Ralph’s imagining; we’ve argued
already that this centered proposition is empty. But the horizontal content
of (24) at (w, t, Ralph) is a coherent singular possible worlds proposition:
(26)

{w 0 : the individual that Ralph sees sneaking around on the waterfront
at t in w died as an infant in w 0 }

Since Ortcutt is the individual that Ralph sees sneaking around on the waterfront at t in w, this is the set of possible worlds in which Ortcutt died as an
infant.
That’s a nice result, but so far we’ve just replicated what was achieved
by the first proposal that used an ‘actualized’ description. The advantage
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of the two-dimensionalist approach arises in connection with the problem
of double-vision. Suppose, for example, that Ralph imagines a scenario in
which Ortcutt (relative to Q) is distinct from Ortcutt (relative to S). This time
the horizontal content of Ralph’s imagining is empty, since it is the set of
possible worlds w 0 such that the individual Ralph saw sneaking around on
the waterfront at t in w is distinct from the individual that Ralph has heard
of under the name “Bernard Ortcutt” at t in w, aka the set of worlds in which
Ortcutt is distinct from Ortcutt. But this time the diagonal content will not
be empty, for the diagonal content will be the following centered proposition:
(27)

{(w 0 , t 0 , x 0 ) : the individual that x 0 sees sneaking around on the waterfront at t 0 in w 0 is distinct from the individual that x 0 has heard of
under the name “Bernard Ortcutt” at t 0 in w 0 }

This is the same centered proposition that Lewis would assign as the content
of this imagining, and it is a perfectly good, non-empty centered proposition.
Suppose we allow the two-dimensionalist to claim that an imagining is
coherent if either its diagonal content or its horizontal content is non-empty.
Then we can say that the two-dimensionalist has succeeded in showing that
Ralph’s imaginings in the two cases of interest (the original problem case, the
double-vision case) are coherent. Of course, there are still some important
questions facing this account, such as: How exactly does a single episode of
imagining relate to, or determine, these two contents? What sort of semantics
for de re attitude ascriptions goes along with this account?20
But even if we waive these questions, a further problem awaits. The
problem arises when we combine the problem of double-vision with the
problem of counterfactual attitudes. To see the problem, let’s again suppose
that Ralph has double-vision with respect to Ortcutt. He sees Ortcutt sneaking
around on the waterfront (he bears Q to Ortcutt), and he knows of Ortcutt
via the name “Bernard Ortcutt” (he bears S to Ortcutt). Still, Ralph might
have an imagining which he could report as follows:
I’m imagining a situation in which that guy [Ralph points at the
man on the waterfront] is distinct from Bernard Ortcutt, and in
which I never saw that guy, and in which Ortcutt never goes by
the name “Bernard Ortcutt”.

20 The view may also run into a version of the problem of essential properties.
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In other words, Ralph is imagining that Ortcutt (relative to Q) is distinct from
Ortcutt (relative to S), and that he doesn’t bear Q to Ortcutt (relative to Q),
and that he doesn’t bear S to Ortcutt (relative to S).
The problem is that both the horizontal content and the diagonal content of Ralph’s imagining are empty. The diagonal content is the following
centered proposition:
(28)

{(w 0 , t 0 , x 0 ) : Q(w 0 , t 0 , x 0 ) ≠ S(w 0 , t 0 , x 0 ) at t 0 in w 0 , and x 0 has never
seen Q(w 0 , t 0 , x 0 ) at t 0 in w 0 , and S(w 0 , t 0 , x 0 ) never goes by the name
“Bernard Ortcutt” at t 0 in w 0 }

That (28) denotes the empty centered proposition is over-determined: there
is no centered world (w 0 , t 0 , x 0 ) in which x 0 fails to see Q(w 0 , t 0 , x 0 ) at t 0 in
w 0 , and there is no centered world (w 0 , t 0 , x 0 ) in which S(w 0 , t 0 , x 0 ) never
goes by the name “Bernard Ortcutt” at t 0 in w 0 , given that “Q(w 0 , t 0 , x 0 )”
abbreviates “the individual that x 0 sees sneaking around on the waterfront at
t 0 in w 0 ”, and that “S(w 0 , t 0 , x 0 )” abbreviates “the individual that x 0 has heard
of under the name “Bernard Ortcutt” at t 0 in w 0 ”. This is just the problem of
counterfactual attitudes once again.
If w and t are the world and time of Ralph’s imagining, then the horizontal
content of his imagining is the following possible worlds proposition:
(29)

{w 0 : Q(w, t, Ralph) ≠ S(w, t, Ralph) in w 0 , and Ralph has never seen
Q(w, t, Ralph) in w 0 , and Ralph has not heard of S(w, t, Ralph) under
the name “Bernard Ortcutt” in w 0 }

But since Q(w, t, Ralph) = Ortcutt = S(w, t, Ralph), this is a set of possible
worlds in which Ortcutt is distinct from Ortcutt. Since there aren’t any
possible worlds like that, (29) is empty. So the trouble remains.21

21 Note that the two-dimensional intension — which one can think of as a function from contexts
to horizontal contents — of (24) is non-empty. So one might attempt to use this object in
characterizing the content of Ralph’s imagining. It may prove fruitful to pursue this idea in
conjunction with the idea that counterfactual attitudes are somehow ‘parasitic’ on the base
attitude of belief; see Asher 1987, Kamp 1990, and Heim 1992 for work in this vein. I explore
these ideas sympathetically in Ninan 2008: Ch. 2; Yanovich 2011 offers a similar proposal.
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4 A solution
4.1 Questions of identification
I begin my search for a solution with the following observation: the problem
with counterfactual attitudes does not arise for the centered worlds treatment
of de se attitudes. To see this, it will be useful to contrast the centered worlds
account with a theory that does face a de se version of the problem of
counterfactual attitudes. Recall the descriptive (possible worlds) proposition
view of de se attitudes discussed — and discarded — in §2.1. On that account,
there is a property F such that Lingens is the unique F in w, and Lingens
believes de se in w that he has property G just in case every possible world
w 0 compatible with what he believes is such that the F in w 0 has property
G in w 0 . I argued against that view earlier, but here I want to note that this
approach also faces an additional problem: it faces a de se version of the
problem of counterfactual attitudes.
To see what I mean by this, suppose that the property that plays the
relevant role for Lingens in w is the property of being the tallest philosopher
in Palo Alto. So according to the account in question, for Lingens to imagine
de se in w that he is G is for all of his imagination worlds w 0 to be such that
the tallest philosopher in Palo Alto in w 0 is G in w 0 . Note that we immediately
have the result that Lingens cannot imagine anything incompatible with his
being the tallest philosopher in Palo Alto. Lingens cannot, for example,
imagine that his growth was stunted and his career path diverted, so that
he ended up as a diminutive dentist in Poughkeepsie, rather than as the
tallest philosopher in Palo Alto. For according to the descriptivist approach
in question, for Ralph to imagine this in w is for every possible world w 0
compatible with what he imagines in w to be such that the tallest philosopher
in Palo Alto in w 0 is a diminutive dentist in Poughkeepsie in w 0 and not the
tallest philosopher in Palo Alto in w 0 . But no possible worlds meet this
condition.
The centered worlds theorist avoids this particular problem. Even if the
property of being the tallest philosopher in Palo Alto is the only property that
Lingens uniquely possesses and that he believes himself to possess uniquely,
that property plays no role in the centered worlds account of the content of
Lingens’s de se imaginings. For Lingens to imagine that he is not the tallest
philosopher in Palo Alto is simply for all his centered imagination worlds
(w 0 , t 0 , x 0 ) to be such that x 0 is not the tallest philosopher in Palo Alto at t 0
in w 0 . There is no problem here, since there certainly are centered worlds
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like that; the one centered on me right now in the actual world is an example.
We can think of the key difference between possible worlds descriptivism
and the centered worlds theory in terms of how they answer the following
question of de se identification:
Let s be a potential imagination alternative for Lingens in w.
Who represents Lingens in s?
A potential imagination alternative for Lingens in w is a possibility that we
can assess for compatibility with what he imagines in w. For the moment,
I am relying on our intuitive notion of a possibility that we can assess
for compatibility with what someone imagines. So I am not presupposing
that potential imagination alternatives are possible worlds nor that they
are centered worlds nor that they are something else; part of the point of
this section is to propose a new way to represent potential imagination
alternatives (and potential attitudinal alternatives more generally). Thus, to
answer this question, one should first say what sort of entity one takes s to
be, and then say who in s represents Lingens there. Of course, if Lingens is
suffering from identity confusion, his imagination alternatives might contain
more than one individual who corresponds to Lingens there, in which case
our question is not well-defined. But, to simplify our discussion, I put this
complication aside for the moment. So let us suppose that Lingens does not
suffer from identity confusion, and that his only attitudes about himself are
de se attitudes.
The possible worlds descriptivist answers our question of de se identification as follows: s is a possible world w 0 , and there is a property F such
that (i) Lingens is the unique F in w, and (ii) the individual who represents
Lingens in w 0 is the unique F in w 0 . (Should w 0 fail to contain a unique F , we
automatically rule it out as incompatible with what Lingens imagines at t in
w.) Assuming F is a qualitative property — as it needs to be in order to avoid
the problem of essential properties — this view requires the individual x 0 in
w 0 who represents Lingens there to be qualitatively similar to Lingens (as
he is in w) in the following respect: x 0 must be the unique F in w 0 , just as
Lingens is the unique F in w. And this means that any potential imagination
alternative for Lingens in w that manages to contain a representative for
Lingens will end up representing Lingens as being the unique F . As a result,
the view predicts (incorrectly) that Lingens cannot imagine a scenario in
which he is not the unique F .
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The centered worlds theorist, on the other hand, offers a different answer
to our question of de se identification. She says: s is a centered world
(w 0 , t 0 , x 0 ), and the individual who represents Lingens in that centered world
is simply x 0 , the center. Note that this answer does not require the individual
in (w 0 , t 0 , x 0 ) who represents Lingens to be qualitatively similar to Lingens
(as he is at t in w) in any interesting respect. So even if Lingens believes,
correctly, that he is the tallest philosopher in Palo Alto at t in w, neither that
property (being the tallest philosopher in Palo Alto) nor any other plays a role
in determining who represents Lingens at one of his potential imagination
alternatives. When we are assessing a centered world for compatibility with
what Lingens imagines at t in w, the center of that centered world is simply
stipulated to be Lingens’s representative there.
This means that, on the centered worlds approach, the ‘de se representation relation’ is extremely thin: anything anywhere in logical space represents
a way for Lingens to be, a way that we can assess for compatibility with what
Lingens imagines about himself at t in w. Consider any individual x 0 who
exists at any time t 0 in any world w 0 . No matter how qualitatively dissimilar
x 0 (as she is at t 0 in w 0 ) is from Lingens (as he is at t in w), the centered
world (w 0 , t 0 , x 0 ) represents a way for Lingens to be, a way that we can assess
for compatibility with what Lingens imagines or believes.
This may seem like a strange feature of the account, but it is worth
keeping in mind two things. First, it is evidently this feature of the account
that enables it to solve the de se problem of counterfactual attitudes. Second,
if an agent has a normal amount of self-knowledge, she will have a large
number of correct beliefs about the qualitative properties she possesses.
This means that her centered belief worlds will be centered on individuals
who are qualitatively similar to her in important respects. Furthermore, when
she imagines things about herself, she will usually import a great deal of
this information into the imaginary scenario, and thus the individual who
represents her in one of her imagination alternatives will also be similar
to her in many respects. For example, when I imagine myself scaling K2,
I hold fixed a great number of facts about myself: facts about how I look,
how many siblings I have, what my name is, and so on. So the individual
who represents me in one of my imagination alternatives will be similar
to me in many respects. But that this is so reflects two facts: (i) the fact
that I possess a good deal of accurate information about myself, and (ii) the
fact that I normally import a lot of information about myself into my de se
imaginings. The fact that my representatives are similar to me in these ways
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is not a result of inherent features of the framework for representing my de
se attitudes. The framework itself places essentially no constraint on which
individuals in logical space represent a way for me to be.
Despite this minimalist answer to the question of de se identification,
the centered worlds theorist begins to sound more like the possible worlds
descriptivist when it comes to questions of de re identification. Recall the
case that led to the de re problem of counterfactual attitudes: The only
acquaintance relation Ralph bears to Ortcutt at t in w is Q, the relation x
bears to y just in case y is the unique individual who x sees sneaking around
on the waterfront. And Ralph imagines at t in w that he did not see Ortcutt
sneaking around on the waterfront. Now consider the following question of
de re identification:
Let s be a potential imagination alternative for Ralph at t in w.
Who represents Ortcutt in s?
The centered worlds theorist answers this question as follows: s is a centered world (w 0 , t 0 , x 0 ), and the individual y 0 who represents Ortcutt in that
centered world is the one to whom x 0 bears Q at t 0 in w 0 , i.e. the individual
who x 0 sees sneaking around on the waterfront at t 0 in w 0 . (Again, if there is
no such individual in (w 0 , t 0 , x 0 ), then that centered world is automatically
ruled incompatible with what Ralph imagines at t in w.)
Note that this answer does require the individual y 0 in (w 0 , t 0 , x 0 ) who
represents Ortcutt there to be qualitatively similar to Ortcutt (as he is at t
in w) in a certain respect. More precisely, it requires the pair (x 0 , y 0 ) to be
similar to the pair (Ralph, Ortcutt) in the following way: x 0 must bear Q to
y 0 at t 0 in w 0 , just as Ralph bears Q to Ortcutt at t in w. So any potential
imagination alternative for Ralph at t in w in which Ralph and Ortcutt both
have representatives will represent Ralph as seeing Ortcutt sneaking around
on the waterfront. This is what leads the account to predict (incorrectly) that
Ralph cannot imagine a scenario in which he does not see Ortcutt sneaking
around on the waterfront.
The trouble for possible worlds descriptivism about the de se and for
Lewis’s view of the de re seems to stem from a common source: the demand that the relevant ‘representing individual’ in a potential imagination
alternative be qualitatively similar in a particular way to the corresponding ‘represented individual’. The centered worlds theorist avoids the de se
problem of counterfactual attitudes precisely because the agent’s representative in one of her potential imagination alternatives (i.e. the center of a
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centered world) needn’t be qualitatively similar in any interesting respect to
the agent herself. This suggests a strategy for solving the de re problem of
counterfactual attitudes: find a way of modelling imagination alternatives
which does not require ‘de re representatives’ to be qualitatively similar to
the individuals that they represent.
4.2

Pair-centered worlds

In order to simplify our discussion, I want to continue to put aside the
complications that arise in connection with the double-vision phenomenon.
So until further notice, I will ignore cases in which an agent is acquainted
with an individual in more than one way. And I will assume that the way in
which any agent is acquainted with herself is via the relation of identity. We
will come back to the problem of double-vision in the next subsection.
On the centered worlds account, the agent’s representative in an alternative is a separate coordinate of the alternative. A centered world is a kind
of structured possibility, a possibility with three parameters or coordinates:
world, time, and center. One of the coordinates — the center — is specified as
being the individual that represents the agent in that alternative. This seems
to be what ensures that there is no requirement of qualitative similarity
between the individual who represents the agent at a potential alternative
and the agent herself.
Can we treat individuals other than the agent in the same way? For
example: can we treat Ortcutt’s representative in one of Ralph’s potential
imagination alternatives as a further coordinate of that alternative? Let a
pair-centered world be a triple (w, t, {x, y}) consisting of a world, a time,
and a pair of individuals that exist at that world and time. (A ‘pair’ here
is just an unordered set with exactly two members.) If a centered world
represents a possible way that an individual might be, a pair-centered world
represents a possible way that a pair of individuals might be. We might then
try to represent Ralph’s potential imagination alternatives using pair-centered
worlds, allowing one of the centers in a pair-centered world to represent
Ralph, the other to represent Ortcutt.22
But notice an issue that arises as soon as we add additional centers to our
representation of potential imagination alternatives: we need some sort of
mechanism for saying who each center represents. Suppose, for example, that
22 Something similar to pair-centered worlds have been used in accounts of ‘de te’ attitude
ascription; see Schlenker 1999, Anand 2006, and Ninan 2010.
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Ralph imagines at t in w that he is short and that Ortcutt is tall. And suppose
that we want to assess a particular pair-centered world (w 0 , t 0 , {x 0 , y 0 }) for
compatibility with what Ralph imagines at t in w. If x 0 is short at t 0 in
w 0 and y 0 is tall at t 0 in w 0 , is (w 0 , t 0 , {x 0 , y 0 }) compatible with what Ralph
imagines? The question does not admit of a categorical answer, since we do
not know whether x 0 represents Ralph and y 0 Ortcutt, or vice-versa. The
best we can say is: (w 0 , t 0 , {x 0 , y 0 }) is compatible with what Ralph imagines
if x 0 represents Ralph and y 0 Ortcutt, but it is not compatible with what he
imagines if the reverse is true.
Note that no analogous problem arises in the ‘singly-centered’ worlds
framework. A centered world contains only one distinguished individual — the center — and we have a background stipulation in place that tells
us who the center of a centered world represents. The stipulation says that,
when we are assessing a centered world for compatibility with what an agent
x imagines (or believes, etc.), the center represents x. But once we moved to a
‘multi-centered’ framework, we need some sort of mechanism for saying who
a given center in a potential attitudinal alternative is supposed to represent.
Here is a fanciful way of thinking about what such a mechanism would
look like. Imagine that we could take a pair-centered world (w 0 , t 0 , {x 0 , y 0 })
and hang labels or tags around the necks of both x 0 and y 0 ; for example, we
might hang the Ralph tag around x 0 ’s neck and the Ortcutt tag around y 0 ’s
neck. Tagging the individuals in this way would make it completely clear to
us as theorists who each center was being used to represent. If we put the
Ralph tag on x 0 and the Ortcutt tag on y 0 , then x 0 would represent Ralph,
and y 0 would represent Ortcutt. Then if x 0 was short at t 0 in w 0 , and y 0 tall,
we would know that (w 0 , t 0 , {x 0 , y 0 }) represented Ralph as being short and
Ortcutt as being tall. So if Ralph had imagined at t in w that he was short
and that Ortcutt was tall, we would know that this ‘tagged’ pair-centered
world was compatible with what he had imagined.
But what is a tagged pair-centered world? Since we can’t actually travel
around logical space and drop tags around the necks of various possible
persons, here is how I propose to ‘tag’ the centers of a pair-centered world.
Take the pair-centered world (w 0 , t 0 , {x 0 , y 0 }), and replace x 0 with the ordered
pair (Ralph, x 0 ), and y 0 with the ordered pair (Ortcutt, y 0 ). This procedure
yields the following object:
(w 0 , t 0 , {(Ralph, x 0 ), (Ortcutt, y 0 )})
x 0 and y 0 play the same role as they did before: they are individuals that exist

5:31

Ninan

at t 0 in w 0 who are being used to represent individuals with whom Ralph is
acquainted at t in w, namely himself and Ortcutt. But it should now be clear
who each of x 0 and y 0 represent: x 0 represents Ralph, y 0 Ortcutt. Each center
represents its corresponding tag. I now re-define the term “pair-centered
world” to refer to objects of this sort, and I will say that (Ralph, x 0 ) and
(Ortcutt, y 0 ) are the two tagged centers of the above pair-centered world.
To see how this helps with the problem of counterfactual attitudes, we
need to say something about what it is for a pair-centered world to be
compatible with what Ralph imagines at t in w. Recall that, at t in w, Ralph’s
imagining concerns only himself and Ortcutt. So, intuitively speaking, a
possibility s should be compatible with what Ralph imagines at t in w just in
case: (i) the individual x 0 who represents Ralph in s has all the properties that
Ralph imagines himself to have; (ii) the individual y 0 who represents Ortcutt
in s has all the properties that Ralph imagines that Ortcutt has, and (iii) the
two individuals, x 0 and y 0 , who represent Ralph and Ortcutt respectively in
s should stand in all the relations that Ralph imagines that he and Ortcutt
stand in. This suggests the following:
(30)

A pair-centered world world (w 0 , t 0 , {(Ralph, x 0 ), (Ortcutt, y 0 )}) is
compatible with what Ralph imagines at t in w iff:

• x 0 has, at t 0 in w 0 , all the properties Ralph imagines that he
himself has at t in w;

• y 0 has, at t 0 in w 0 , all the properties Ralph imagines that Ortcutt
has at t in w; and

• x 0 and y 0 stand, at t 0 in w 0 , in all the relations that Ralph
imagines that he and Ortcutt stand in at t in w.
Note that since any one-place property can be represented as a (degenerate)
two-place relation, we really only need the third of these three clauses.
Suppose, for example, that at t in w, Ralph imagines all and only the
following things:

• that he is tall,
• that Ortcutt is short, and
• that he and Ortcutt are friends.
Then a pair-centered world (w 0 , t 0 , {(Ralph, x 0 ), (Ortcutt, y 0 )}) will be compatible with what Ralph imagines at t in w iff:
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• x 0 is tall at t 0 in w 0 ,
• y 0 is short at t 0 in w 0 , and
• x 0 and y 0 are friends at t 0 in w 0 .
Now to apply this idea to the problem of counterfactual attitudes. Recall: Ralph is acquainted with Ortcutt at t in w in only one way, via Q,
the relation x bears to y just in case y is the unique individual that x
sees sneaking around on the waterfront. Nevertheless, it seems possible
that Ralph might imagine at t in w a scenario in which he does not see
Ortcutt sneaking around on the waterfront. On the present approach, we
would represent Ralph’s episode of imagining by saying that all of the paircentered worlds (w 0 , t 0 , {(Ralph, x 0 ), (Ortcutt, y 0 )}) compatible with what
Ralph imagines at t in w are such that x 0 does not see y 0 sneaking around
on the waterfront at t 0 in w 0 . And there are pair-centered worlds that
meet this condition: for example, since I do not see Barack Obama sneaking around on the waterfront on January 1, 2012 in the actual world α,
(α, 01/01/2012, {(Ralph, Dilip), (Ortcutt, Obama)}) is a pair-centered world
that meets this condition.
Note that because any pair-centered world is a potential imagination
alternative for Ralph at t in w, there needn’t be any interesting sort of
qualitative similarity between the individual who represents Ortcutt in a paircentered world and Ortcutt himself (as he is at t in w). Similarly, consider
(x 0 , y 0 ), the pair of individuals who represent the pair (Ralph, Ortcutt) in
the pair-centered world (w 0 , t 0 , {(Ralph, x 0 ), (Ortcutt, y 0 )}). Again, there is
no requirement that (x 0 , y 0 ) be qualitatively similar to (Ralph, Ortcutt) (as
they are at t in w) in any interesting respect. In particular, even if the only
acquaintance relation Ralph bears to Ortcutt at t in w is Q, (x 0 , y 0 ) can
represent (Ralph, Ortcutt) in (w 0 , t 0 , {(Ralph, x 0 ), (Ortcutt, y 0 )}) even if x 0
does not bear Q to y 0 at t 0 in w 0 . So this approach appears to solve the de re
problem of counterfactual attitudes for the same reason the centered worlds
theory solved the de se problem of counterfactual attitudes. In both cases,
the solution is to relinquish the demand that the representing individuals in
a potential imagination alternative be qualitatively similar to the individuals
that they represent.
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4.3

Multi-centered worlds

To handle attitudes towards more than two individuals we need to consider
multi-centered worlds, i.e. possibilities with more than two tagged centers. If,
for example, Ralph were to imagine that he was standing between Ortcutt and
Jones, we could use the following sort of object to represent one of Ralph’s
potential imagination alternatives:
(w 0 , t 0 , {(Ralph, x 0 ), (Ortcutt, y 0 ), (Jones, z0 )})
We could then gloss the notion of what it is for a multi-centered world
like this to be compatible with what Ralph imagines in the way one would
expect given the above account of pair-centered compatibility, i.e. (30). More
generally, when an agent has an attitude towards n individuals, we would
use a multi-centered world with n tagged centers to represent one of her
potential attitudinal alternatives. I’ll provide more details on how this works
in a moment, but first I want to address the problem of double-vision.
Recall our original case of double-vision, and suppose for simplicity that
Ralph only has attitudes (at t in w) about himself (relative to identity), about
Ortcutt (relative to Q), and about Ortcutt (relative to S), where Q is the relation
x bears to y just in case y is the unique individual that x sees sneaking
around on the waterfront, and S the relation that x bears to y just in case
y is the unique individual that x has heard of under the name “Bernard
Ortcutt”. Suppose now that Ralph imagines at t in w a scenario in which
each of these three characters figures, e.g. he imagines a scenario he could
report by saying, “I’m imagining that I’m refereeing a boxing match between
that man [he points at the man on the waterfront] and Bernard J. Ortcutt.
That man is in the red corner, while Ortcutt is in the blue corner.” Intuitively,
each of Ralph’s imagination alternatives at t in w ought to contain at least
three individuals: one who represents Ralph himself (relative to identity),
and two who both correspond Ortcutt, one representing Ortcutt (relative to
Q), the other representing Ortcutt (relative to S). Ortcutt needs two distinct
representatives in each of Ralph’s imagination alternatives, since Ralph is
imagining that Ortcutt (relative to Q) is distinct from Ortcutt (relative to S).
We might try to simply represent Ralph’s potential imagination alternatives using multi-centered worlds with three tagged centers, two of which
have Ortcutt tags on them, e.g.:
s = (w 0 , t 0 , {(Ralph, x 0 ), (Ortcutt, y 0 ), (Ortcutt, z0 )})
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But this isn’t quite adequate. While s does contain two representatives for
Ortcutt — y 0 and z0 — we don’t know which representative is which. Which of
y 0 and z0 represents Ortcutt relative to Q? Which represents Ortcutt relative
to S? Suppose that, at t 0 in w 0 , x 0 is refereeing a boxing match between y 0
and z0 , and that y 0 is in the red corner and that z0 is in the blue corner. Is s
compatible with what Ralph imagines? It is if y 0 represents Ortcutt (relative
to Q) and z0 represents Ortcutt (relative to S), but it’s not if the reverse is
true.
The solution is to tag our centers not merely with individuals, but with
individual-acquaintance relation pairs. In other words, we should represent
one of Ralph’s potential alternatives at t in w not with an object like s, but
with an object like s 0 :
s 0 = (w 0 , t 0 , {((Ralph, identity), x 0 ), ((Ortcutt, Q), y 0 ), ((Ortcutt, S), z0 )})
Now it is clear that y 0 is the individual in s 0 that represents Ortcutt relative
to Q and that z0 is the individual in s 0 that represents Ortcutt relative to S.
s 0 is the sort of thing we can assess for compatibility with what Ralph
imagines at t in w: it is compatible with what he imagines at t in w just in
case x 0 , y 0 , and z0 stand, at t 0 in w 0 , in all the relations that Ralph imagines
that he (relative to identity), Ortcutt (relative to Q), and Ortcutt (relative to S)
stand in at t in w. I shall continue to use the term “multi-centered world”, but
now I use it to refer to objects like s 0 , possibilities whose centers are tagged
by individual-relation pairs, rather than simply by individuals. It is objects of
this sort that we will use to represent potential attitudinal alternatives.23
We are now in a position to state a more general theory. I begin with an
observation about multi-centered worlds like s 0 above: the third coordinate
of s 0 , viz.:
{((Ralph, identity), x 0 ), ((Ortcutt, Q), y 0 ), ((Ortcutt, S), z0 )}
is a function, i.e. a set of ordered pairs such that if (a, b) and (a, c) are in the
set, then b = c. The domain of the function is a set of individual-acquaintance
relation pairs:
23 I am assuming that to believe that one is F relative to the relation of identity is to believe
de se that one is F . The real status of this claim is worth investigating, but in the present
context, it can simply be regarded as a stipulation. (Thanks to Josh Dever for discussion
here.)
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{(Ralph, identity), (Ortcutt, Q), (Ortcutt, S)}
and its range is a set of individuals:
{x 0 , y 0 , z0 }
To characterize this general type of function, it will help to define the notion
of an agent’s acquaintance set:
Definition. A set A of individual-acquaintance relation pairs
is agent x’s acquaintance set at time t in world w iff A contains
all and only those pairs (y, R) such that x bears R to y at t in
w.
An acquaintance set simpliciter is the acquaintance set of some agent at some
time in some world. We can then define the notion of a tagging function as
follows:
Definition. A function f is a tagging function iff the domain
of f is an acquaintance set, and there is a world-time pair (w, t)
such that the range of f is included in the set of individuals
that exist at t in w.
Using this notion, we can say that a multi-centered world (w, t, f ) is a triple
consisting of a possible world w, a time t, and a tagging function f , where
the range of f is included in the set of individuals that exist at t in w.
We can characterize what it is for an arbitrary multi-centered world to be
compatible with what an agent imagines as follows:24

24 The fact that (w 0 , t 0 , f 0 ) is compatible with what x imagines at t in w only if the domain
of f 0 is x’s acquaintance set at t in w seems to imply that whenever an agent imagines
something, her imaginary scenario contains (representatives of) all of the individuals with
whom she is acquainted. One solution to this problem is to add a ‘null’ individual to the
domain of each world; to say that f 0 (y, R) is the null individual at t 0 in w 0 is to say that
(w 0 , t 0 , f 0 ) represents y (relative to R) as not existing (cf. Lewis 1983a: p. 398). Alternatively,
we might re-define the notion of a multi-centered world so that the tagging function f 0 of a
multi-centered world (w 0 , t 0 , f 0 ) can map elements in its domain to individuals that do not
exist at t 0 in w 0 . If f 0 (y, R) does not exist at t 0 in w 0 , then (w 0 , t 0 , f 0 ) represents y (relative
to R) as not existing. I am not sure which of these options is preferable, and in any case, I
gloss over this subtlety in what follows. (Thanks to Josh Dever for discussion of this point.)
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(31)

Let {(g1 , G1 ), . . . , (gn , Gn )} be x’s acquaintance set at t in w.
A multi-centered world (w 0 , t 0 , f 0 ) is compatible with what x imagines
at t in w iff

• the domain of f 0 is {(g1 , G1 ), . . . , (gn , Gn )}; and
• f 0 (g1 , G1 ), . . . , f 0 (gn , Gn ) stand, at t 0 in w 0 , in all the relations
that x imagines that g1 (relative to G1 ), . . . , gn (relative to Gn )
stand in at t in w.
A multi-centered proposition is a set of multi-centered worlds, or the characteristic function thereof. A multi-centered proposition p is true at a
multi-centered world (w, t, f ) iff (w, t, f ) ∈ p (or p(w, t, f ) = 1). An agent
x imagines a multi-centered proposition p at t in w iff p is true at all the
multi-centered worlds compatible with what x imagines at t in w. And we
offer the following account of de re imagining:
(32)

Agent x imagines, at t in w, that y1 (relative to R1 ), . . . , yn (relative to
Rn ) stand in relation T iff
every multi-centered world (w 0 , t 0 , f 0 ) compatible with what x imagines (at t in w) is such that f 0 (y1 , R1 ), . . . , f 0 (yn , Rn ) stand in relation
T at t 0 in w 0 .

In the monadic case, this amounts to the following:
(33)

Agent x imagines, at t in w, that y (relative to R) is F iff
every multi-centered world (w 0 , t 0 , f 0 ) compatible with what x imagines (at t in w) is such that f 0 (y, R) is F at t 0 in w 0 .

Of course, the foregoing all applies, mutatis mutandis, to attitudes other than
imagining.
One way in which the present account differs from the centered worlds
approach concerns what each account takes as its basic notion of belief
(imagining, etc.). For Lewis, the basic notion of belief is belief de se. This
is the basic notion in two (related) senses: First, this is the only notion
of belief that one needs when assessing a potential doxastic alternative
for compatibility with what an agent believes. Second, the notion of de
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re belief — believing something about someone relative to an acquaintance
relation — is defined in terms of the notion of de se belief (cf. (7)). On the
multi-centered approach, in contrast, the basic notion of belief is belief de
re, or the notion of what an agent believes about an individual relative to
an acquaintance relation, or, more generally, what an agent believes about a
plurality of individuals-relative-to-acquaintance-relations. Again, this is the
basic notion in two senses. First, it is this notion of belief that we use when
we characterize the notion of doxastic compatibility (cf. (31)). Second, de
se belief is understood as a special case of de re belief — it is a de re belief
where the res is the agent and the relation of acquaintance is identity. Thus,
we have not tried to reduce the notion of de re belief to something more
basic; unlike Lewis’s, our account of the de re is non-reductive.
While Lewis’s approach might be more economical, there does not seem
to be anything problematic about taking the notion of believing something
about an individual relative to an acquaintance relation to be the basic, intuitive notion of belief on which to build a semantic account of attitude
ascriptions. It seems to be at least as clear as the notion of de se belief, the
notion of believing something about oneself in the first-person way. Lewis
(1979, 1983a) essentially takes the de se notion as primitive, elucidating it
by way of example. Our approach to the notion of de re belief is similar.
Although talking of believing something about someone relative to an acquaintance relation is not an everyday way of talking, it is not hard to see how
this sort of talk is intended to be taken when we reflect on cases like Quine’s
original Ortcutt case. And we are again on a par here with Lewis: talking
of ‘believing something about oneself in the first-person way’ is also not an
everyday way of speaking, but it can be explained by pointing to examples of
the phenomenon in which the theorist is interested.25
25 There is more to say about the differences between the centered and the multi-centered
theories, but it would take us too far afield to explore them here. One point worth mentioning
is that, on the multi-centered approach (at least as I have developed it here), the content of a
de se attitude is what Perry (1979: 45ff.) calls a “proposition of limited accessibility”. When I
believe that I am hungry, I believe a multi-centered proposition that only I can believe, viz.:
{(w, t, f ) : f (DN, identity) is hungry at t in w}
(Since only I am identical to DN, my acquaintance set is the only one that contains the
pair (DN, identity).) In this respect, the account is similar to Fregean approaches to de se
thought cf. Frege 1918/1956, Kripke 2008. Relatedly, de se contents are not ‘relativistic’ on
the multi-centered approach, the way they are on Lewis’s. I hope to discuss these issues in
future work.
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The multi-centered approach allows us to resolve the problem of doublevision as follows. Since Ralph believes, at t in w, that Ortcutt (relative to Q)
is a spy, he believes the following multi-centered proposition:
(34)

{(w 0 , t 0 , f 0 ) : f 0 (Ortcutt, Q) is a spy at t 0 in w 0 }

Since he also believes, at t in w, that Ortcutt (relative to S) is not a spy, he
also believes (35):
(35)

{(w 0 , t 0 , f 0 ) : f 0 (Ortcutt, S) is not a spy at t 0 in w 0 }

Note that (34) and (35) are not disjoint, since there are multi-centered worlds
(w 0 , t 0 , f 0 ) in which f 0 (Ortcutt, Q) is distinct from f 0 (Ortcutt, S). In other
words, each of Ralph’s doxastic alternatives (w 0 , t 0 , f 0 ) will contain one
individual who represents Ortcutt (relative to Q) there, and another who
represents Ortcutt (relative to Q) there. The first — f 0 (Ortcutt, Q) — will be a
spy at t 0 in w 0 , and will have whatever other properties Ralph attributes to
Ortcutt (relative to Q). The second — f 0 (Ortcutt, S) — will not be a spy at t 0 in
w 0 , and will have whatever other properties that Ralph attributes to Ortcutt
(relative to S).
We should also reassure ourselves that our solution to the problem of
counterfactual attitudes has been preserved. As in our original problem case,
suppose that Ralph is acquainted with Ortcutt only via Q at t in w, and that
he imagines at t in w that he does not see Ortcutt sneaking around on the
waterfront. On our present account, this means that all the multi-centered
worlds (w 0 , t 0 , f 0 ) compatible with what Ortcutt imagines at t in w are such
that f 0 (Ralph, identity) does not see f 0 (Ortcutt, Q) sneaking around on the
waterfront at t 0 in w 0 . And there are, of course, multi-centered worlds that
meet that condition.
Although we have said what it is for a multi-centered proposition to be
true at a multi-centered world, we haven’t said what it is for a belief to be
true simpliciter. In the possible worlds framework, if x believes possible
worlds proposition p in world w, her belief is true simpliciter iff p is true at
w. In the centered worlds framework, if x believes the centered proposition
p at t in w, then x’s belief is true simpliciter iff p is true at (w, t, x). Note
that in the centered worlds case, when we assess x’s belief in p at t in w
for truth, we check whether p is true at the centered world centered on the
‘represented individual’ (x) at the time and world at which the believing is
taking place. This suggests the following extension to the multi-centered
worlds case:
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Suppose {(g1 , G1 ), . . . , (gn , Gn )} is x’s acquaintance set at t in
w.
Then if x believes the multi-centered proposition p at t in w,
then x’s belief is true simpliciter iff p is true at (w, t, f ),
where f = {((g1 , G1 ), g1 ), . . . , ((gn , Gn ), gn )}.
The reader can verify that this yields intuitively correct results.26
5 Assignment-sensitivity
We now turn to the task of giving a compositional semantics that generates
multi-centered worlds truth conditions for de re attitude reports. Note that
the multi-centered worlds account of de re attitudes is an account of what it
is for an agent to imagine (believe, etc.) something about someone relative to
an acquaintance relation. But, like Lewis, we can use this relativized notion to
characterize an absolute notion of de re imagination (belief, etc.), as follows
(cf. (13)):
(36)

Agent x imagines, at t in w, that y1 , .., yn stand in relation T simpliciter iff
there is a set of acquaintance relations {R1 , . . . , Rn } such that x imagines, at t in w, that y1 (relative to R1 ), . . . , yn (relative to Rn ) stand in
relation T .

As before, I will state the semantics so that we predict coarse truth conditions
for de re reports. But as before, the account is compatible with the idea that
the sets of acquaintance relations over which we quantify can be restricted
by the context (cf. §2.3).
26 Hazen (1979) uses something similar to multi-centered worlds in giving a counterparttheoretic semantics for a language of quantified modal logic that includes an actuality
operator. Proposals closely related to Hazen’s are discussed in Dorr 2010, Stalnaker 2012,
Bacon forthcoming, Kment forthcoming, and Russell forthcoming. The main difference
between Hazen’s proposal and mine is that his “representative functions” are functions
mapping individuals to individuals, whereas my tagging functions are functions mapping
individual-acquaintance relation pairs to individuals.
Lewis (1983a, 1986: §4.4) offers a slightly different implementation of Hazen’s basic
idea, analysing metaphysical possibility in terms of a relation between sequences of possible
individuals. In other work (Ninan 2008, 2010), I represent attitudinal alternatives using
sequenced worlds, formal objects which are closely related to Lewis’s sequences of possibilia
(see Torre 2010 as well). There are some subtle differences between the sequenced worlds
approach and the present account, most of which do not matter for present purposes.
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There may be more than one way to formulate a semantic account that will
predict multi-centered worlds truth conditions for de re reports, but the account I wish to explore has two central features. First, it treats pronouns and
proper names as assignment-sensitive, that is, as sensitive to a variable assignment. And second, it treats attitude verbs as assignment shifters (unselective
quantifiers).27 I’ll begin with third-person singular pronouns, expressions
that are widely thought to be assignment-sensitive. After showing how the
account works in that case, I will show how to extend the account to firstand second-person singular pronouns, proper names, definite descriptions,
and quantifiers.
5.1 Third-person pronouns
Consider a two-dimensional semantic framework, along the lines of Kaplan
1989, in which the circumstance of evaluation contains a world, a time, and a
variable assignment. A variable assignment is a (possibly partial) function
from numerical indices (“1”, “1462”, etc.) to individuals. According to a
familiar picture, third-person singular pronouns can be treated in much
the same way variables are treated in logic. So suppose that pronouns like
he always bear a numerical index at LF. Where j is a numerical index, the
meaning of the pronoun is then determined by the variable assignment of
the circumstance as follows (cf. Heim & Kratzer 1998: p. 241):
hej c,(w,t,g) = g(j)28
Such a semantics allows us to predict the fact that he can occur bound, as it
might in Every boy loves his mother.
This semantics also allows us to treat deictic occurrences of pronouns, if
we assume that the utterance context c determines a variable assignment gc .
Consider the sentence He is tall. In accordance with our indexing requirement,
27 Cumming (2008) and Santorio (2012) both treat attitude verbs as assignment shifters, but
offer more standard accounts of the truth conditions of de re ascriptions. (Cumming’s main
interest is in giving an account of certain kinds of de dicto attitude ascriptions.)
28 If g is undefined for j, then hej c,(w,t,g) is undefined. So technically, our entry should be as
follows:
hej c,(w,t,g) is defined only if j is in the domain of g.
Where defined, hej c,(w,t,g) = g(j)
I leave this out for readability in what follows.
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this sentence will be represented as Hej is tall, for some numeral j. Consider
this sentence in a context c in which I utter that sentence while intending
to refer to Obama by my use of he. To represent this, the theorist should
say that c determines a variable assignment gc that maps j to Obama.29
Now recall the standard definition of truth at a context for two-dimensional
systems of the sort we are presupposing (cf. Kaplan 1989: p. 547):
A sentence φ is true at a context c iff φc,(wc ,tc ,gc ) = 1
Truth at a context simpliciter is defined in terms of the recursive notion of
truth at a context and circumstance, aka truth at a point of evaluation. A
sentence is true at a context c just in case it is true at the corresponding
proper point of evaluation (c, (wc , tc , gc )), which results from setting all
values of the parameters in the circumstance to the corresponding values
of the context. Since Hej is tall is true relative to a point of evaluation
(c, (w, t, g)) just in case g(j) is tall at t and w, that sentence will be true
relative to a context c just in case gc (j) is tall at tc and wc . If I intended in c
to refer to Obama, gc (j) would be Obama, and my utterance would be true
just in case Obama is tall at tc in wc . It is the truth-at-a-context conditions of
de re ascriptions that we want to predict in what follows.
In order to do that, we need to state a lexical entry for believes. But in
order to do that, we need to put in place one more definition.
Definition. Let g be a variable assignment with domain
{i1 , .., in }; let G = {G1 , . . . , Gn } be a set of acquaintance relations; and let f be a tagging function.
Then g f ,G is a variable assignment s.t. for all k (1 ≤ k ≤ n),
g f ,G is defined for ik iff f is defined for (g(ik ), Gk );
where defined, g f ,G (ik ) = f (g(ik ), Gk ).

29 Note that the context determines a variable assignment only relative to an assignment of
numerical indices to index-bearing expressions. So it might be more accurate to say that,
given an unindexed sentence S, the context determines a set of admissible pairs (φ, g)
consisting of an indexed LF φ corresponding to S and a variable assignment g. See Büring
2005: §2.3.2 for related discussion.
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Using this notation, we can state our semantics for imagines as follows:
x imagines φc,(w,t,g) = 1 iff
there is a set of acquaintance relations G = {G1 , . . . , Gn } such
that every multi-centered world (w 0 , t 0 , f 0 ) compatible with
0 0 f 0 ,G
what x imagines at t in w is such that φc,(w ,t ,g ) = 130
This is actually only a first-pass entry; we will need to revise it slightly when
we turn to indexicals and proper names. But this will do for now. I state
the semantics for imagines only, but parallel accounts for the other attitude
verbs can be easily inferred.
Consider a de re report that contains a third-person pronoun:
(37)

Ralph imagines that he2 is a spy.

Note that someone who utters (37) will typically have in mind a referent for
the pronoun he. Suppose, for example, that I utter (37) in a context c in
which I am pointing at Ortcutt. This means that the contextually determined
assignment gc will map 2 to Ortcutt. So that sentence will be true at c just
in case Ralph imagines (at tc in wc ) that Ortcutt is a spy (relative to some
acquaintance relation or other).
To see how our semantics predicts this truth-at-a-context condition, first
consider the truth-at-a-point-of-evaluation conditions for (37):

• Ralph imagined he2 was a spyc,(w,t,g) = 1 iff
• there is a set of acquaintance relations G = {G1 , . . . , Gn } such that
every multi-centered world (w 0 , t 0 , f 0 ) compatible with what Ralph
0 0 f 0 ,G
imagines at t in w is such that he2 was a spyc,(w ,t ,g ) = 1 iff

• there is a set of acquaintance relations G = {G1 , . . . , Gn } such that
every multi-centered world (w 0 , t 0 , f 0 ) compatible with what Ralph
0
imagines at t in w is such that g f ,G (2) is a spy at t 0 in w 0 iff

• there is a set of acquaintance relations G = {G1 , . . . , Gn } such that
every multi-centered world (w 0 , t 0 , f 0 ) compatible with what Ralph
imagines at t in w is such that f 0 (g(2), G2 ) is a spy at t 0 in w 0 .
30 Here, and in what follows, n represents the number of numerical indices in the domain of g.
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We get the truth-at-a-context conditions by taking that last line and setting
all the circumstance parameters — w, t, g — to their corresponding context
values, yielding:
there is a set of acquaintance relations G = {G1 , . . . , Gn } such
that every multi-centered world (w 0 , t 0 , f 0 ) compatible with
what Ralph imagines at tc in wc is such that f 0 (gc (2), G2 ) is a
spy at t 0 in w 0 .
Since c is a context in which I utter (37) while pointing at Ortcutt, gc (2) is
Ortcutt. So (37) is true at c iff:
there is a set of acquaintance relations G = {G1 , . . . , Gn } such
that every multi-centered world (w 0 , t 0 , f 0 ) compatible with
what Ralph imagines at tc in wc is such that f 0 (Ortcutt, G2 ) is
a spy at t 0 in w 0 .
In other words, (37) will be true at c just in case there is an acquaintance
relation relative to which Ralph imagines that Ortcutt is a spy.
I note that the account does not require res movement; the res expression
is interpreted in situ. There are of course other accounts in the literature
which also avoid res movement — such as Percus & Sauerland 2003a and
Anand 2006 — but the present account is more economical than those insofar
as it does not require positing any covert material in the res-phrase.
5.2

I and you

What about other pronouns? Although philosophers tend to follow Kaplan
(1989) in assuming that the first- and second-person pronouns are indexicals
(expressions that receive their semantic value directly from the context
parameter), certain examples suggest that these pronouns can be bound:
(38)

a. Only I did my homework. (von Stechow 2002, attributed to Heim)
Bound reading ≈ “I did my homework and for all individuals x (x ≠
me → x didn’t do x’s homework).”
b. You’re the only one who forgot your wallet.
Bound reading ≈ “You forgot your wallet and for all individuals
x (x ≠ you → x didn’t forget x’s wallet).”
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This suggests that, like their third-person cousins, first- and second-person
pronouns should be treated as assignment-sensitive expressions, not as
straight indexicals.
A first-pass implementation would simply attach numerical indices to
these pronouns, indices whose values are determined by the variable assignment of the circumstance:
I3 c,(w,t,g) = g(3)
you4 c,(w,t,g) = g(4)
But this treatment overlooks the most salient feature of the interpretation
of these expressions: that when they occur free, I refers to the speaker
and you to the addressee. One familiar way to account for this, while still
assuming an assignment-sensitive semantics for these terms, is to treat this
aspect of pronominal meaning as presuppositional, where presuppositions
are understood as conditions on definedness (cf. Cooper 1983, Heim 2008,
Kratzer 2009).31 I adopt a slight variation on the standard version of this
approach; on my account, the semantics of I and you are given as follows:32
I3 c,(w,t,g) : gc (3) = xc . g(3)
you4 c,(w,t,g) : gc (4) = ac . g(4)
Note also that a similar treatment of third-person pronouns can be given in
order to capture the semantic contribution of gender features:
he2 c,(w,t,g) : gc (2) is male at t in w. g(2)
What does this predict about the truth conditions of sentences like (39)?
(39)

Ralph imagined that I3 was a spy.

Before we can answer this question, we need to say a bit more about how
undefinedness ‘projects’. I assume that if I3 is undefined at a point of
31 I should note that I am not entirely convinced that the presuppositional treatment of
person features is the right one. The ‘indexicals-as-variables’ approach needs to be able to
constrain the reference of free occurrences of the first- and second-person pronouns. The
presuppositional approach offers one way of achieving this, but others may be possible. I
adopt the presuppositional approach here simply for the sake of familiarity.
32 A note on this notation: “I3 c,(w,t,g) : gc (3) = xc . g(3)” says that I3 c,(w,t,g) is defined iff
gc (3) = xc , and that, if defined, I3 c,(w,t,g) = g(3).
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evaluation (c, (w, t, g)), then any simple sentence containing it — e.g. I3 am a
spy — is likewise undefined at (c, (w, t, g)). This suggests that the intension
of I3 am a spy at a context c should be regarded as a partial function from
circumstances to truth values. It is defined at a circumstance (w, t, g) just in
case I3 am a spy is defined at (c, (w, t, g)):
λ(w, t, g).I3 am a spyc,(w,t,g) =
λ(w, t, g) : gc (3) = xc . g(3) is a spy in at t in w
What happens when a presupposition-bearing sentence is embedded
under an attitude verb? I assume the following: if φ presupposes ψ, then x
imagines φ presupposes x imagines ψ (cf. Heim 1992, Karttunen 1974). That
means that an imagination ascription is defined only if the presuppositions
of the complement clause are satisfied at each of the relevant imagination
possibilities. In our system, this means the following:
x imagines φc,(w,t,g) is defined iff there is a set of acquaintance relations G = {G1 , . . . , Gn } such that every multi-centered
world (w 0 , t 0 , f 0 ) compatible with what x imagines at t in w is
0 0 f 0 ,G
such that φc,(w ,t ,g ) is defined.
Where defined, x imagines φc,(w,t,g)) = 1 iff there is a set of
acquaintance relations G = {G1 , . . . , Gn } such that every multicentered world (w 0 , t 0 , f 0 ) compatible with what x imagines at
0 0 f 0 ,G
t in w is such that φc,(w ,t ,g ) = 1.33
Here is what this means for our target sentence, (39):
Ralph imagined that I3 was a spyc,(w,t,g) is defined iff there is a set
of acquaintance relations G = {G1 , . . . , Gn } such that every multicentered world (w 0 , t 0 , f 0 ) compatible with what Ralph imagines at t
in w is such that gc (3) = xc .

33 A peculiarity of this semantics is that we existentially quantify over a set of acquaintance
relations in stating the definedness condition, and then existentially quantify again over
such a set in stating the truth conditions. But as far as I can tell, this doesn’t lead to any
untoward predictions.
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Note that this reduces to the following:
Ralph imagined that I3 was a spyc,(w,t,g) is defined iff gc (3) = xc .
In other words, (39) is defined at a point of evaluation (c, (w, t, g)) iff the
complement clause I3 was a spy is defined at c.
This may seem odd: were we not following Karttunen and Heim in thinking
that if φ presupposes ψ, then x imagines φ presupposes x imagines ψ? And
yet here we have a case in which φ presupposes ψ, but in which x imagines
φ also presupposes ψ. Although this might seem puzzling, nothing has
actually gone wrong. The result in this particular case is due entirely to the
fact that the particular presupposition that we associated with I3 places no
constraint on the circumstance parameter of the point of evaluation, only on
the context parameter — we have an ‘indexical presupposition’. What is more
important is whether our prediction of the definedness conditions for (39)
are correct; it seems to me that they are.34
We then predict the following truth-at-a-point conditions for (39):
Where defined, Ralph imagined that I3 was a spyc,(w,t,g) = 1
iff there is a set of acquaintance relations G = {G1 , . . . , Gn }
such that every multi-centered world (w 0 , t 0 , f 0 ) compatible
with what Ralph imagines at t in w is such that f 0 (g(3), G3 ) is
a spy at t 0 in w 0 .
If the semantic value of the sentence is defined at context c, then gc (3) will
be the speaker of c. Where defined, the sentence will be true at c iff
there is a set of acquaintance relations G such that every multicentered world (w 0 , t 0 , f 0 ) compatible with what Ralph imagines at t
in w is such that f 0 (gc (3), G3 ) is a spy at t 0 in w 0 .
If the sentence is defined at c, gc (3) is the speaker of c. So the sentence will
be true at c just in case Ralph imagines that the speaker of c is a spy (relative
to some acquaintance relation or other), which is the right result.
34 Note that our semantics predicts that the presuppositions of pronouns alway project to the
global context (unless the pronoun is embedded under a monstrous operator). Given the
empirical facts discussed in Heim 2008, this may be a welcome prediction.
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5.3

Proper names

The idea that names are assignment-sensitive has been defended in a number
of places (Büring 2005, Cumming 2008, Dever 1998, Elbourne 2005, Geurts
1997, Yagisawa 1984). Some of the authors of these works are motivated by
the observation that names can be bound, as in (40):
(40)

If a child is christened “Goofy”, and the CEO of Disney hears about it,
he’ll sue Goofy’s parents. (Geurts 1997: p. 322)

Intuitively, (40) has a reading on which it is true just in case:
For every x, if (x is a child christened “Goofy” and the CEO
hears that x is christened “Goofy”), then (the CEO sues x’s
parents).
If that’s right, then it appears that the occurrence of Goofy in the consequent
of (40) is bound, presumably by material in the antecedent (or perhaps by
the conditional operator).
Cumming (2008: p. 535) gives another example:
(41)

There is a gentleman in Hertfordshire by the name of “Ernest”. Ernest
is engaged to two women.

As Cumming notes, this pair of sentences appears to be true just in case:
There is an x such that (x is a gentleman in Hertfordshire
named “Ernest” and x is engaged to two women).
If that’s right, then the occurrence of Ernest in the second sentence of the
discourse in (41) appears to be bound by material found in the first sentence.
Now I won’t offer a semantic theory that predicts the truth conditions of
(40) and (41). That would take us to far afield into the semantics of indefinite
descriptions and conditionals. But I will assume that any such theory will
need to invoke the idea that proper names are assignment-sensitive, as the
authors mentioned above suggest.
How would such a theory of proper names go? A natural idea is to
generalize our earlier treatment of pronouns. On this approach, we assume
that each proper name bears a numerical index at LF. We place a definedness
condition on the semantic value of the name-plus-index to the effect that it
is defined at a point of evaluation (c, (w, t, g)) only if gc maps the index to
the intuitive referent of the name. Here is the idea:
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Ortcutt2 c,(w,t,g) : gc (2) = Ortcutt. g(2)
Given this semantics for names, and our analysis of attitude verbs, it’s not
hard to see that the resulting account generates the correct multi-centered
worlds truth conditions for reports like (42):
(42)

Ralph imagined that Ortcutt2 was a spy.

Since our treatment of this case isn’t substantially different from our treatment of reports with pronouns in the scope of the attitude verb, I’ll simply
record the predicted truth-at-a-point conditions of this sentence:

• Ralph imagined that Ortcutt2 was a spyc,(w,t,g) is defined iff there
is a set of acquaintance relations G = {G1 , . . . , Gn } such that every
multi-centered world (w 0 , t 0 , f 0 ) compatible with what Ralph imagines
at t in w is such that gc (2) = Ortcutt.

• Where defined, Ralph imagined that Ortcutt2 was a spyc,(w,t,g) = 1
iff there is a set of acquaintance relations G = {G1 , . . . , Gn } such that
every multi-centered world (w 0 , t 0 , f 0 ) compatible with what Ralph
imagines at t in w is such that f 0 (g(2), G2 ) is a spy at t 0 in w 0 .
Let c be a context at which this sentence is defined, i.e. (42)c,ic is defined.
When we assess this sentence for truth at c, the assignment of the circumstance will be identical to the assignment of the context gc , which maps 2
to Ortcutt. So the sentence will be true at c just in case Ralph imagines that
Ortcutt is a spy (relative to some acquaintance relation or other).
5.4 Definite descriptions and quantifiers
As is well-known, definite descriptions occurring in the scope of an attitude
verb often give rise to two readings. Consider (43), for example:
(43)

Ralph imagined that the man who orchestrated the GM bailout was
flying a kite.

Suppose Ralph imagined that Steve Rattner, his friend from the tennis club,
was flying a kite. Ralph has no idea that Rattner is the man who orchestrated
the GM bailout, and he’s not imagining that Rattner is the man who orchestrated the bailout either. Now Rattner is the man who orchestrated the GM
bailout. So is (43) true or false? It is natural to say that it is and it isn’t, i.e.
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the sentence has two readings, one on which it is false and one on which is
true. The reading on which it is false is the de dicto reading; the reading on
which it is true is the de re reading. For the de re reading to be true, Ralph
needn’t think of Rattner as the man who orchestrated the bailout. We want
an account of (43) that will predict both these readings.
Although there is evidence that definite descriptions can be bound,
our analysis doesn’t actually require us to treat definite descriptions as
assignment-sensitive. We can in fact generate both readings given fairly
familiar (if not uncontroversial) assumptions about the semantics of definite
descriptions. Still, our account of de re ascriptions with definites fits in with
our general theme of assignment-sensitivity, since the account exploits the
assignment-sensitivity of the trace left behind by a wide-scoped definition
description.
The account has two main parts. First, we treat the definite article à la
Frege and Strawson, i.e. as presupposing, rather than asserting, existence
and uniqueness. In our system, this means giving the following semantics
for the definite article (letting k be the type of our circumstances, i.e. triples
consisting of a world, a time, and a variable assignment):

• thec,(w,t,g) = λF(k,et) : ∃!x(F (w, t, g)(x) = 1). ιxF (w, t, g)(x) = 1
• the man who orchestrated the GM bailoutc,(w,t,g) is defined iff ∃!x (x
orchestrated the GM bailout at t in w).
Where defined, the man who orchestrated the GM bailoutc,(w,t,g) =
the man who orchestrated the GM bailout at t in w.
Second, we shall suppose that the de dicto/de re ambiguity is generated by a
scope ambiguity: when the description has narrow scope with respect to the
attitude verb, the de dicto reading results; when it has wide scope, the de re
reading results.35
To illustrate this, begin with the de dicto reading. Computing this reading
is entirely straightforward, and so I here record only the predicted truth-at-apoint conditions:
35 Analysing the de dicto/de re ambiguity in terms of scope is controversial, though not wholly
unmotivated (see Keshet 2008 for a recent discussion of the issues involved). The broad
approach taken in this paper is, I think, compatible with an alternative treatment of the
interaction between definites and attitude verbs, one which doesn’t involve appeal to scope.
But I leave working out the details of this as a matter for future work.
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• Ralph imagined that the man who orchestrated the GM bailout was
flying a kitec,(w,t,g) is defined iff there is a set of acquaintance relations
G = {G1 , . . . , Gn } such that every multi-centered world (w 0 , t 0 , f 0 )
compatible with what Ralph imagines at t in w is such that there is a
unique man who orchestrated the GM bailout at t 0 in w 0 .

• Where defined, Ralph imagined that the man who orchestrated the
GM bailout was flying a kitec,(w,t,g) = 1 iff there is a set of acquaintance relations G = {G1 , . . . , Gn } such that every multi-centered world
(w 0 , t 0 , f 0 ) compatible with what Ralph imagines at t in w is such that
the unique man who orchestrated the GM bailout at t 0 in w 0 was flying
a kite at t 0 in w 0 .
The de re reading of (43) is generated when that sentence has something
like the following LF:
The man who orchestrated the GM bailout [λ2 Ralph imagines
that x2 was flying a kite]
Note that x2 is a trace left behind by the definite, which has moved above the
attitude verb. Importantly, the semantic value of a trace is determined by the
variable assignment of the circumstance.
It’s easiest to see how the truth-at-a-point conditions of the de re reading
are computed if we split the calculation into two parts, the definite (which
we’ve already computed above) and the property abstract. We compute the
value of the property abstract thus:36

• λ2 Ralph imagines that x2 was flying a kitec,(w,t,g) =
• λy.Ralph imagines that x2 was flying a kitec,(w,t,g

y/2 )

=

• (λy. there is a set of acquaintance relations G = {G1 , . . . , Gn } such that
every multi-centered world (w 0 , t 0 , f 0 ) compatible with what Ralph
imagines at t in w is such that x2 was flying a kitec,(w
=

0
0 ,t 0 ,g y/2f ,G )

= 1)

• (λy. there is a set of acquaintance relations G = {G1 , . . . , Gn } such that
every multi-centered world (w 0 , t 0 , f 0 ) compatible with what Ralph
f 0 ,G
imagines at t in w is such that g y/2 (2) was flying a kite at t 0 in w 0 ) =
36 For simplicity, I ignore the possibility that x2 was flying a kite might be undefined at
(c, (w, t, g)).
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• λy. there is a set of acquaintance relations G = {G1 , . . . , Gn } such that
every multi-centered world (w 0 , t 0 , f 0 ) compatible with what Ralph
imagines at t in w is such that f 0 (g y/2 (2), G2 ) was flying a kite at t 0
in w 0
Since g y/2 (2) is just y, the last line reduces to:

• λy. there is a set of acquaintance relations G = {G1 , . . . , Gn } such that
every multi-centered world (w 0 , t 0 , f 0 ) compatible with what Ralph
imagines at t in w is such that f 0 (y, G2 ) was flying a kite at t 0 in w 0
Now suppose that Steve Rattner is the man who organized the GM bailout
at t in w. Then (43) will be true at (c, (w, t, g)) iff:
there is a set of acquaintance relations G = {G1 , . . . , Gn } such that
every multi-centered world (w 0 , t 0 , f 0 ) is compatible with what Ralph
imagines at t in w is such that f 0 (Rattner, G2 ) was flying a kite at t 0
in w 0
And this is exactly what we want.
This last calculation shows how de re readings of quantificational examples would work, like the sentence with which we began the paper, repeated
here as (44):
(44)

Ralph believes that someone is a spy.

The de re reading can again be generated by scoping out the quantifier:
Someone [λ2 Ralph believes that x2 is a spy]
To calculate the truth conditions of this, one applies the meaning of the
quantifier to the meaning of the property-abstract which we computed above.
Again, the assignment-sensitivity of the trace left behind by the quantifier
plays a crucial role in generating the right reading. The de dicto reading
results from interpreting the quantifier in situ.
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