
Abstract The goal of this paper is to offer a compositional semantics for sub-
junctive and indicative will conditionals, and to derive the projection properties of
the types of conditionals we consider and in particular those of counterfactual
conditionals. It is argued that subjunctive conditionals are ‘‘bare’’ conditional
embedded under temporal and aspectural operators, which constrain the inter-
pretation of the modal operators in the embedded conditional. Furthermore, it is
argued that a theory of presupposition projection à la Heim together with the
present proposal about their logical form explains the projection facts.

Keywords Subjunctive conditionals Æ Counterfactuals Æ Tense Æ Perfect Æ
Presuppositions Æ Presupposition projection

1 Introduction

The goal of this paper is to provide a compositional semantics for subjunctive
conditionals that explains their presupposition projection properties. I take the label
‘subjunctive conditionals’ to refer to those conditionals marked by past or past
perfect in the antecedent and would or would have in the consequent.1 In order to
account for the projection properties of presuppositions in conditionals, Karttunen
(1973) proposed a filtering condition according to which any presupposition in the
consequent that is entailed by the antecedent is filtered out. The presuppositions that
are not filtered out are said to project, i.e. they become presuppositions of the whole
conditional sentence.
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1 Iatridou (2000) showed that, crosslinguistically, the marker of counterfactuality is not the
subjunctive mood but the past morphology.
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(1) Filtering Condition for if u, w:
Filter out any presupposition of w that is entailed by u.

The facts that motivated the Filtering Condition are illustrated in the examples
below.

(2) a. If John1 has children, his1 children are asleep.
b. If John’s1 children are asleep, it will be quiet.
c. If it is quiet, John1’s children are asleep.

In (2-a), the presupposition that John has children, triggered by the possessive
adjective his, occurs in the consequent. Since it is entailed by the proposition
expressed by the antecedent, the Filtering Condition requires that it be filtered out,
correctly explaining the fact that the presupposition that John has children is not a
presupposition of the whole conditional. In (2-b), the same presupposition (triggered
this time by the possessive phrase John’s) occurs in the antecedent: the Filtering
Condition correctly predicts that this presupposition will project. Finally, since the
presupposition that John has children in (2-c) is not entailed by the antecedent, the
Filtering Condition correctly predicts that it will project. No distinction is made by
the theory between indicative and subjunctive conditionals: in both cases, the only
presuppositions that are filtered out are the presuppositions in the consequent
entailed by the antecedent. Presuppositions in the antecedent of a subjunctive
conditional always project.

Conceptually, filtering conditions such as (1) explain the projection of presup-
positions in the arguments of an operator Op, but are not connected with the truth
conditional meaning of Op. To see this, consider the case of conjunction: as (3)
shows, presuppositions in conjoined sentences behave like presuppositions in con-
ditional sentences.

(3) a. John1 has children and his1 children are asleep.
b. John’s1 children are asleep and the light is off.
c. The light is off and John1’s children are asleep.

Therefore, in Karttunen’s theory the operators if . . . then and and, which have
different truth conditional meanings, share the same filtering rule in (1). ((4) shows
the Filtering Conditions for and.)

(4) Filtering Condition for u and w:
Filter out any presupposition of w that is entailed by u.

Heim’s context change semantics addresses precisely the issue of the connection
between truth conditions and presupposition projection and to a great extent suc-
ceeds in deriving the latter from the former.2 Elaborating ideas first proposed in
Stalnaker (1973, 1974, 1978), Heim (1983) argues that the meaning of a sentence is
its context change potential (ccp), a function from contexts to contexts. A context
(set) c is the set of worlds compatible with all that the participants in the conver-
sation assume to be true (a state of information). Therefore, updating the context by

2 But see Soames (1989) for more on this point.
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uttering a sentence S means to add the proposition u expressed by S to the initial
context set, thus eliminating all the worlds in c incompatible with u. To illustrate
how her proposal works, consider first the case of conjunction.

(5) cþ u ^ w ¼ ðcþ uÞ þ w

Successfully updating the context c with the proposition u ^ w means to perform the
following operations on the context set c: first, add u to c so as to eliminate all the :u
worlds from c; second, add w to ðcþ uÞ, thus eliminating all the :w worlds from
ðcþ uÞ. The result is a context set (a state of information) that entails u and w, as
predicted by the familiar truth table for ^. Now, for any proposition u, since the
operation cþ u is only defined if the presuppositions in u (ps(u)) are entailed by c,
the predictions of Heim’s theory coincide with those of Karttunen’s filtering
condition for and. Given ðcþ uÞ þ w, (i) ps(u) must be entailed by the main context
c (i.e. they project); (ii) ps(w) must be entailed by the intermediate context cþ u (if
they are entailed by u, they are satisfied by the intermediate context cþ u and do
not project).

Let us go back to the case of conditionals. Like with conjunction, the ccp of
indicative conditionals generates the right truth conditions while making the same
predictions as Karttunen’s filtering condition. The following ccp is from Heim (1992).

(6) cþ ðu! wÞ ¼ fw 2 c : Simwðcþ uÞ þ w ¼ Simwðcþ uÞg

Since u is added to c, the ccp above captures Stalnaker’s idea that the antecedent of
an indicative conditional must be compatible with the context set (i.e. what is
assumed to be true by the participants in the conversation).3 As for presupposition
projection, since u is added to c, the ps(u) (if any) will have to be entailed by c (i.e.
they project); since the ps(w) must be entailed by the intermediate context
Simðcþ uÞ, if they are not entailed by u, they must be entailed by c (i.e. they project
only if they are not entailed by u).

Counterfactuals are trickier.4 The presuppositions in the antecedent must be
entailed by the context to which the conditional is added. Suppose that John had
been training to run the Boston marathon for several months when he died. Suppose
his trainer, who knew him well, were to utter (7).

(7) If John ran the Boston marathon next spring, he would win.

In the context just described, (7) would be infelicitous. Following Musan (1997),
I will assume that most predicates carry the presupposition that the subject of

3 See Stalnaker (1975, 1999, 2002) for a discussion of the nature of the context set.
4 As for the relation between counterfactuals and subjunctive conditionals, I will assume here what is
commonly assumed, that is that counterfactuals are a subset of subjunctive conditionals. There are,
however, two types of conditionals that seem to be exceptions in that they are counterfactual but
morphologically indicative conditionals. The first exception is indicative conditionals like (i), where
the antecedent must be clearly understood to be counterfactual.

(i) If that is a real diamond, I am the Easter Bunny.

The second exception is instantiated by a type of Italian conditionals discussed in Ippolito (2004),
which obligatorily use the imperfect indicative in both antecedent and consequent clauses but have a
counterfactual meaning nevertheless.
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predication is alive or in existence at the time when the predicate is said to be true of
the subject. Therefore, the antecedent in (7) presupposes that John will be alive next
spring at the time when he is supposed to run the Boston marathon. Karttunen’s
filtering condition accounts for the infelicity of (7) in the scenario described above,
since it requires that the presuppositions in the antecedent be entailed by the con-
text. What about Heim’s context change semantics? It does, but with a stipulation.

(8) For any context c, LF u:
revu(c), the revision of c for u, is

S
fX � W: c � X and

X þ u is definedg

(9) Context change potential for counterfactuals:
c+if u, would w ¼ fw 2 c : SimwðrevuðcÞ þ uÞ þ w ¼ Simwðcþ uÞg

Since u is counterfactual (i.e. it is known or assumed to be false), it cannot be added to c
because their intersection would be empty and the whole ccp undefined. In order for
the ccp of a counterfactual conditional to be defined, u must be added to a revision of c
(revu(c)), i.e. a superset of c obtained by dropping the assumption(s) in c incompatible
with u (the definition is given in (8)). However, in order to ensure that the ps(u) are
entailed by c, we need to add the underlined clause in (8), which stipulates that the
ps(u) must be entailed by the revision of c (and consequently by c itself). This stipu-
lation ensures that the revision of the context set will be large enough to be compatible
with u but small enough to entail ps(u). It is because the projection properties of
presuppositions in the argument of a certain operator Op should follow from the truth
conditional meaning of Op, that counterfactuals raise a problem in Heim’s context
change semantics. And, the tension between the counterfactuality of the antecedent
and the requirement that the presuppositions in it (if any) be part of the common
ground, did not seem to be solvable without the stipulation in (8).

Should we abandon the attempt to derive the projection properties of a condi-
tional sentence from its truth conditions and go back to Karttunen’s filtering con-
dition in (1)? The problem in doing so is that, although Karttunen’s condition
accounts for (7), it does not account for the felicity of (10), first discussed in con-
nection with the issue of presupposition satisfaction in Ippolito (2003). Recall our
previous scenario: John had been training seriously to win a marathon but he died
before he could accomplish his goal. Now, in this context, were John’s trainer to
utter (10) instead of (7), he would felicitously express his conditional thought.

(10) If John had run the Boston marathon next spring, he would have won.

I will call counterfactuals like (7) one-past counterfactuals, and counterfactuals like
(10) (discussed in Dudman (1983, 1984), Ogihara (2002), Ippolito (2003)) mis-
matched two-past counterfactuals (‘mismatched’ because the past perfect cooccurs
with a future adverb). Even though it works for one-past counterfactuals, Karttun-
en’s filtering condition for conditionals does not work for two-past counterfactuals:
as observed in Ippolito (2003), despite the incompatibility between the presuppo-
sition in the antecedent (that John will be alive next spring) and c, the conditional is
felicitous. It would not be correct to explain the infelicity of (7) in the above scenario
by claiming that one-past subjunctive conditionals—differently from two-past
subjunctive conditionals—cannot be counterfactuals: as (11-a) shows, one-past
subjunctive conditionals can be counterfactual.
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(11) John is dead.
a. If John were alive, he would be a hundred years old.
b. If John came to Mary’s graduation next Sunday, she would be happy.
c. If John had come to Mary’s graduation next Sunday, she would have been

happy.

Since both one-past and two-past subjunctive conditionals can be counterfactual, the
difference between one-past and two-past counterfactuals must have to do with pre-
supposition projection.5 In one-past counterfactuals, if the antecedent carries any
presuppositions, these presuppositions cannot be taken to be false (in the actual world)
as shown in (11-b). However, in two-past counterfactuals, the presuppositions in the
antecedent (if any), can be known to be false in the actual world, as shown in (11-c).

The contrast between (7) and (10) when uttered in the same context, or the
similar contrast between (11-b) and (11-c), shows that not all conditionals obey
Karttunen’s filtering condition. Furthermore, it shows that the Heimian revision of c
in (8) is too strong for mismatched two-past counterfactuals. These observations
raise the question, central to this paper, of why some conditionals seem to obey
Karttunen’s filtering condition and some don’t.6

5 On why two-past subjunctive conditionals must be counterfactual, see Sect. 5 in this paper. For
alternative views, see Ippolito (2003), and Ogihara (2002).
6 The data in (11-a), and (35) and (36) later in the text, show that one-past subjunctive conditionals
can be counterfactual. Speakers, however, find more natural to utter (i-b) rather than (i-a) in a
context where it is known that John is well but will not run the marathon:

(i) John is alive and well, but he has decided not to run the marathon next spring.

a. If he ran the marathon next spring, he would win.
b. If he [did]F run the marathon next spring, he would win.

Does this mean that, at least for these speakers, one-past subjunctive conditionals cannot be
counterfactual per se (as shown by the fact that they wouldn’t utter (i-b) in the above scenario) and
that (i-a) is felicitous because focus somehow turns the conditional into a counterfactual? I do not
think so, for the following reason.

Focus in the antecedent of a conditional does not require one of the salient alternatives to be true
(Rooth, 1992):

(ii) John is allowed to eat spinach or kale, but if John ate spinach, he would feel sick, and if
he ate[kale]F he would feel worse. So, he will not eat either.

On the other hand, focus does not require the antecedent proposition that John will not eat kale to
be counterfactual, as shown in the following example:

(ii¢) If John ate spinach, he would feel sick, but if he ate [kale]F, he would feel well. So, he will
probably eat kale.

Now, if any alternative to John’s eating kale is salient in the discourse, focus is required, plausibly
because, when an alternative is salient, there is a general tendency (maybe a requirement) to pre-
suppose that it is (see the discussion of the ‘‘Maximize Presuppositions’’ principle in Heim (1991)
and in Sect. 6.3 in this paper):

(iii) The doctor decided that John will eat (only) spinach,because if he ate [kale]F , he would
not feel well.

(iv) The doctor decided that John will not eat kale, because if he [did]F , he would not feel well.

In (iii), the salient set of alternatives includes the proposition that John will eat spinach. In (iv), it
includes the proposition that John will not eat kale (suppose that the set of alternatives includes the
propositions that John will eat kale and that John will not eat kale). Now, going back to our original
examples in (i), since focus does not require the alternative that John will not run the marathon next
spring to be true, it is not focus what makes (i-b) felicitous in a context where it is known that the
antecedent is counterfactual. Subjunctive conditionals can be counterfactual independently of focus.
However, just like in (iii) and (iv), since the alternative that John will not run the marathon is true,
and we are required to presuppose so, focus is required to occur.
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To sum up, Karttunen’s projection rule for conditionals accounts for indicative
conditionals and one-past subjunctive conditionals, but does not cover two-past
subjunctive conditionals, for which we would need a new projection rule. Heim’s ccp
for counterfactuals accounts (even though with a stipulation) for one-past counter-
factuals, but cannot be extended to two-past counterfactuals, for which we would
need a new ccp (different from the ccp of indicative conditionals and the ccp of
one-past counterfactuals).

Like Heim’s proposal, the goal of the analysis that I present in this paper is to
derive the projection properties of one-past and two-past subjunctive conditionals
(and counterfactuals specifically) from their truth conditions, and I will couch my
final proposal in context change semantics. I will argue that the differences in the
projection properties of indicative conditionals, one-past and two-past subjunctive
conditionals depend upon which layers of temporal structure occur above the modal
operator: a present tense in indicative conditionals; a present perfect in one-past
subjunctive conditionals; a past perfect in two-past subjunctive conditionals. Once
we unveil this extra temporal structure, we will be able to (i) claim that these three
types of conditionals share a common structure (what I will call a ‘‘bare’’ condi-
tional); (ii) attribute their differences to the different temporal operators that embed
this bare structure in each type; (iii) provide a ccp for one-past subjunctive condi-
tionals without the stipulation in (8).

2 The structure of a conditional

I will first work out the truth conditions of subjunctive conditionals compositionally
in possible world semantics since I think this will make the proposal more accessible.
Then, I will translate these truth conditions in context change semantics and directly
address the issue of presupposition projection. Following Kratzer’s work on condi-
tionals, I will assume the following.7 First, a conditional forms a tripartite structure
where the antecedent (u) is in the restriction of a (possibly) covert modal operator,
and the consequent (w) is its nuclear scope.8 Second, modality is doubly relative, that
is to say, a modal sentence is interpreted relative to two parameters, a modal base
and an ordering source. The modal base is the set of worlds (relevantly) accessible
from the evaluation world (the actual world).9 The ordering source is a function that
ranks the worlds in the modal base where the antecedent is true according to how
close they are to some ‘ideal’ world (i.e. the set of all propositions which are true in
it). In order to be as clear as possible about the semantic composition of a condi-
tional (and to make the parallel with the context change potential of a conditional as
explicit as possible), I will adopt the architecture in (12) where I have represented
the modal base R and the ordering source G as overt variables. The modal operator
first combines with G(R u)—its restriction—and then with w—its nuclear scope.10

7 Kratzer (1981, 1986, 1991).
8 This idea originates in Lewis (1975)’s treatment of adverbs of quantification.
9 In this paper, I will use accessibility relations instead of Kratzer’s conversational backgrounds
(Kratzer 1981, 1991). However, one can be translated into the other. For example, for any con-
versational background f , we can define the corresponding accessibility relation Rf as in Fintel and
Heim (2000): Rf :¼ kw0:8p½f ðwÞðpÞ ¼ 1! pðw0Þ ¼ 1�
10 Later in the paper and in the Appendix, I spell out the composition rules that are needed for the
interpretation of the structures that will be discussed.
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(12)

If we now reconsider Heim’s ccp for an indicative conditional, we can see that there
is a fairly transparent relation between the structure in (12) and Heim’s ccp for
indicative conditionals, which I repeat below.

(13) cþ ðu! wÞ ¼ fw 2 c : Simwðcþ uÞ þ w ¼ Simwðcþ uÞg

In Heim’s proposal for indicative conditionals, the modal base R is c, the context set.
The modal base c intersects with u directly. The ordering source G is Sim, the
similarity function: Sim ranks the worlds in cþ u according to how similar they are
to the evaluation world. Sim combines with its argument (R \ u) and returns the set
of u-worlds in c that are maximally similar to the actual world (all this will be spelled
out formally below). Before I present my proposal, I will review two earlier pro-
posals about the interaction of tense and modals, Ippolito (2003) and Condoravdi
(2001), both relevant for the present discussion.

2.1 The time parameter of accessibility relations and previous theories
of the interaction of tense and modals

I have used the term modal base to refer to the set of accessible worlds, i.e. the
set of worlds denoted by an accessibility relation interpreted relative to some
evaluation parameter. Following Condoravdi (2001) and Ippolito (2003),11 I will
assume that, besides a world parameter, accessibility relations also have a time
parameter: the set of accessible worlds is the set of worlds w0 (relevantly)
accessible from the evaluation world w at the evaluation time t. The time
parameter is determined by what aspectual and temporal operators the modal
operator is immediately in the scope of. I will assume that in subjunctive con-
ditionals, the accessibility relation is historical; let us call it HIST. In this model,
possible worlds instantiate possibilities and possibilities get foreclosed as time goes
by: for any two times t and t0 where t � t0, the set of possible worlds accessible at t0 is
a subset of the set of worlds accessible at t. For any foreclosed possibility there is a
time in the past when this possibility was open. A world w0 is historically accessible
from w at t just in case w0 shares the same history as w up to (and including) t. For
any two worlds w and w0, sharing the same history up to a time t means that all the

11 Some of the ideas developed by these authors go back to Thomason (1984).
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facts that occurred in w at any time before and including t occurred in w0 too.12 The
meaning of HIST is given in (14).

(14) ½½HIST��c;g;t;w ¼ kp 2 Dhsti:kw0:w0 has the same history as w up to t
and pðw0Þ ¼ 1.

Therefore, the modal base is the set of worlds w0 such that w0 has the same history as
the evaluation world w at the evaluation time t. When the modal base combines with
the antecedent u, only those worlds w0 in the set of accessible u-worlds will be
selected.13

Theories of the interaction between modals and tense have been proposed by
Condoravdi (2001) and Ippolito (2003), and it will be useful to overview both
analyses to see in what ways the present proposal relates to and differs from them.
Let us begin with Ippolito (2003), which explicitly connects her analysis of
mismatched two-past counterfactuals to the question of presupposition projection
in counterfactuals which we raised in the introduction. The present paper builds
directly on some of the ideas argued for in Ippolito (2003), but differs from it in some
important respects.

Consider again the contrast between a one-past and a mismatched two-past
subjunctive conditional.

(15) a. If John ran the Boston marathon next spring, he would win.
b. If John had run the Boston marathon next spring, he would have

won.

As we pointed out above, if John is dead, (15-a) is not felicitous, whereas (15-b) is.
However, if John is still alive, the situation is reversed: (15-b) is not felicitous,
whereas (15-a) is. Ippolito (2003)’s proposal goes essentially as follows:

1. In mismatched two-past counterfactuals, the modal is in the immediate scope
of a past operator (the second layer of past that we see in two-past sub-
junctive conditionals such as (15-b) as opposed to the one layer in (15-a)),
which binds the value of the time parameter of a metaphysical accessibility
relation:14 MET ðwcÞðt1Þ will denote the set of historical alternatives to wc at t1,
where t1 is a time earlier than the speech time. The skeletal logical form of a
two-past subjunctive conditional is (PAST1(MODAL(SIMwc (METwcðt1ÞðuÞ))
(w)). The conditional asserts that all worlds w that share the same history as
wc up to t1, that are maximally similar to wc, and such that u is true in w, are
w worlds.

12 Among the facts, I include the natural laws: if a natural law L (e.g. the law of gravity) became
effective in w at t, then all the worlds historically accessible from w at t (the historical alternatives of
w at t) are worlds where L holds. Now, consider w at some time t0 before t: since at t0 L did not hold
yet in w, the set of historical alternatives of w at t0 includes worlds where L does not hold at t.
Intuitively, if a law L becomes effective in a world w at a time t, those worlds where L does not hold
are inaccessible from w at t (and at any time later than t).
13 A further restriction is performed by the similarity function. See below.
14 Note that Ippolito (2003) and Condoravdi (2001) use a time-dependent metaphysical accessibility
relation which, as far as I can tell, is not different from my historical accessibility relation.
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2. In one-past subjunctive conditionals such as (15-a), the modal is not in the
scope of a past operator and the value of the time parameter of the accessibility
relation is the speech time by default. The logical form is (MODAL
(SIMwc (METwcðtcÞðuÞ))(w)). The conditional asserts that all worlds w that
share the same history as wc up to tc, that are maximally similar to wc, and such
that u is true in w, are w worlds.

3. The time that is relevant for the presupposition (felicity condition) of a
counterfactual such as (15-a) or (15-b) is identical to the value of the time
argument of the accessibility relation. Here are the felicity conditions for
counterfactuals: (i) the felicity condition of one-past subjunctive conditional
requires that the presuppositions in the antecedent be compatible with the
context set at the speech time; (ii) the felicity condition of a two-past
subjunctive conditional requires that the presuppositions in the antecedent be
compatible with the context set at a (salient) past time.

4. The fact that (15-b) can only be uttered felicitously when the presupposition
that John will be alive next spring does not hold, is explained as a conversa-
tional scalar implicature arising from a competition between the presupposi-
tions of (15-a) and (15-b). As we said in part 3, the presupposition of a one-past
subjunctive conditional is (A) psðuÞ \ ctc 6¼ ; (i.e. the ps(u) must be compat-
ible with the context set at tc—the set of worlds where all the propositions in
the common ground at tc are true); the presupposition of a two-past subjunctive
conditional is (B) psðuÞ \ ct½past� 6¼ ; (i.e. the ps(u) must be compatible with the
context set at some time before the speech time). Assuming that a context set is
the set of propositions known to be true by the speaker, and since knowledge is
monotonic, it follows that (A) asymmetrically entails (B). Exploiting a prin-
ciple that requires speakers to maximize presuppositions in their utterances
(Hawkins, 1991; Heim, 1991), Ippolito derives that if a speaker S chooses to
utter a two-past subjunctive conditional whose presupposition (B) is weaker
than (A), the hearer H will infer that S was not in a position to presuppose (A),
i.e. that S knows that psðuÞ \MET wc;tc ¼ ;.

I will maintain the central idea in Ippolito (2003) that the temporal and aspectual
operators that occur in conditionals enter into scopal relations with the modal opera-
tor, manipulating the time parameter of the accessibility relation. However, the
analysis presented here is different from Ippolito (2003) in several respects.

First, the view in point 2 above is too simplistic, as it does not capture correctly the
felicity condition for one-past subjunctive conditionals and does not distinguish
between one-past subjunctive conditionals and indicative conditionals. Here is why.
Since the time parameter of MET is the speech time, the modal base will be the set of
worlds that share the same history as the actual world up to the speech time. Now, if
u—the antecedent—is counterfactual, there cannot be any u-world in the modal base,
and, therefore, the restriction of the modal base will be the empty set. As a result, a
subjunctive conditional whose antecedent is counterfactual is incorrectly predicted to
be false or vacuously true. To illustrate this problem, consider the counterfactual below
and its truth conditions according to Ippolito (2003).15

15 For our present purposes, we can ignore the issue of how to interpret the second argument of the
comparative morpheme -er.
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(16) a. If my father were taller (than he is), I might be taller
b. ½½If my father were taller ðthan he isÞ; I might be taller��c;g ¼ 1 iff

9w0 2W ½w0 is metaphysically accessible from wc at tc and my

father is taller (than he is in wc) in w0 and w0 resembles wc no less

than any other world metaphysically accessible from wc at tc

where my father is taller (than he is) ^ I am taller (than I am) in w0]

There is no world metaphysically (i.e. historically) accessible at the speech time
where my father is taller than he actually is: this is because in all worlds that share
the same history as the actual world up to tc my father has his actual height.
Therefore, the conditional is incorrectly predicted to be infelicitous (or vacuously
true).

Second, following Stalnaker’s work, it is generally assumed that a context set is
not the set of worlds where all the information that is known by both S and H and
that is part of the common ground is true, but it is the set of worlds where all the
information believed by S and H to be true and that is part of the common ground is
true. Therefore, according to this standard view, a context set is not knowledge-
based but belief-based and, as such, it is not monotonic. In the proposal that I
develop in this paper, I will capture Ippolito’s idea of monotonicity (necessary to
point 5 above) without making the assumption that context sets are knowledge-
based. Doing so will allow me to argue for a Gricean account of the contrast between
indicative and subjunctive conditionals, while keeping the Stalnakerian view of the
context as a doxastic set of alternative. Furthermore, the relation between the time
parameter of the accessibility relation and the time relevant for the satisfaction of
the presuppositions in the conditional will not have to be stipulated.

To conclude, we cannot maintain Ippolito (2003)’s account of one past sub-
junctive conditionals since it makes the incorrect prediction that they cannot be
counterfactual.

Condoravdi (2001)’s proposal, which I will outline below, is about matrix might V
and might have V sentences and not about counterfactuals. If we extend her proposal
for might V matrix sentences to those might V sentences that occur as consequents of
subjunctive conditionals, we see that her analysis turns out to be very similar (in the
relevant respects) to Ippolito (2003), and, therefore, is subject to some of the same
criticisms we raised for Ippolito’s analysis of one-past subjunctive conditionals.16

Condoravdi (2001) proposes a theory of the interaction of tense and modals in
matrix modal sentences to account for the ‘‘present perspective’’ of the conditional
in (17) and the ‘‘past perspective’’ of the counterfactual sentence in (18).

(17) John might win the game.

(18) At that point, John might (still) have won the game (but he didn’t
in the end).

According to her proposal, the past perspective of (18) arises when the order
between the modal might and the perfect have is reversed and the perfect has scope

16 If we do not extend Condoravdi’s proposal to might V and would V consequents of subjunctive
conditionals, then her proposal is not subject to the same criticism in that it makes no claims about
counterfactuals. The proposals in Condoravdi (2001) and Ippolito (2003) were developed indepen-
dently.
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over the modal. The present perspective in (17) follows from the fact that there is no
have taking scope over the modal. The logical forms of the two sentences above are
represented below in (19) and (20) respectively.17

(19) MIGHT(John win the game)

(20) PERF(MIGHT(John win the game))

These different logical forms will have different truth conditions. Following
Mondadori (1978), Condoravdi argues that the sequence might have, with the order
of heads in (20), is interpreted as the future of a past, whereas the sentence with just
might and the order of heads in (19), is interpreted as the future of a present.
According to Condoravdi, the accessibility relation R is metaphysical: RðwÞðtÞ is the
set of historical alternatives of w at t. Abstracting away from the details of her
analysis that do not concern us here, the crucial difference between (19) and (20) lies
in the value of t: since there is no PERF in (19) manipulating the time argument of R,
t is interpreted as the speech time; in (20), however, since might occurs in the scope
of PERF, PERF manipulates the time parameter of R and, since PERF is interpreted
as a past tense (see (22-b) below), t is interpreted as a past time. The meaning of (19)
is given in (21). ½t; Þ designates an interval whose left boundary is t and with no right
boundary; sðe;wÞ denotes the ‘‘temporal trace’’ of an eventuality e in w.

(21) John might win the game.
kw9w09t0½t0 ¼ now ^ w0 2 RðwÞðt0Þ ^ 9e [[he win the game]
ðw0ÞðeÞ ^ sðe;w0Þ � ½t0; Þ��

According to (21), John might win the game is true just in case there is a world w0 that
is an historical alternative of the evaluation world w at the speech time such that
there is an eventuality of John winning the game in w0 whose temporal trace is
included in an interval that is open to the right and whose left boundary is now. Since
the time parameter of the accessibility relation is now, the modal base is the set of
worlds that share the same history as the actual world up to now, i.e. worlds that
diverge only in their futures. Now considers (22).

(22) John might have won the game.
a. kw9w09t0 ½t0 � now ^w0 2 RðwÞðt0Þ ^ 9e [[he win the game]
ðw0ÞðeÞ ^ sðe;w0Þ � ½t0; Þ��

b. ½½PERF�� ¼ kP :kw:kt9t0 ½t0 � t & AT ðt0;w; PÞ�

The truth conditions in (22) differ from those in (21) in the value of the time
parameter of the accessibility relation: since Condoravdi interprets PERF as a past
(see the definition in (22-b)), when the modal is in the scope of PERF, the value of
the time parameter is a past time. Therefore, (20) is true just in case there is a world
w0 in the set of historical alternatives of w at some past time t0 where there is an
eventuality of John’s winning the game included in an interval whole left boundary is
t0. This guarantees that the eventuality is located to the future of t0. Suppose we were

17 As for the embedded propositions, Condoravdi assumes they are tenseless and purports to derive
the temporal interpretation of the sentence from the temporal interpretation of the modals; see
Condoravdi (2001) for details.
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to apply Condoravdi’s analysis to conditionals. Then, her proposal would run into
the same objection we raised to Ippolito (2003): since the antecedent acts as the
restriction of might and the worlds in the modal base must be identical to the actual
world up to and including the speech time, it follows that the proposition expressed
by the antecedent clause cannot be counterfactual, since there cannot be counter-
factual worlds in the modal base. Consider (16) again, where both the antecedent
and the consequent clauses are clearly counterfactual. There is no world where my
father is now taller than he actually is in the set of worlds that are identical to the
actual world up to now. Therefore, Condoravdi incorrectly predicts that this
counterfactual conditional should be false.

Before we move to the proposal of this paper, here are some definitions that I will
be using in the discussion to follow. I will work in an intensional framework and I
will make use of the semantic ontology and modes of composition listed in the
Appendix. In counterfactuals, the accessibility relation HIST (of type hhsti; hstii) and
the similarity relation SIM (of type hhsti; hstii) have the meanings in (23) and (24).
The formula w¢¢ <w w¢ in the definition of SIM reads as follows ‘‘w¢¢ is more similar to
w than w¢ ’’. The modal operator WOLL (of type hhsti; hhsti; tii) is a universal quantifier
over worlds whose meaning is shown in (25).

(23) ½½HIST��c;g;t;w ¼ kp 2 Dhsti:kw0:w0 has the same history as w up to t
and pðw0Þ ¼ 1.

(24) ½½SIM��c;g;t;w ¼ kp 2 Dhsti:kw0:pðw0Þ ¼ 1 ^ :9w00½pðw00Þ ¼ 1 ^ w00\ww0�

(25) ½½WOLL��c;g;t;w ¼ kp 2 Dhsti:kq 2 Dhsti:8w0½pðw0Þ ¼ 1! qðw0Þ ¼ 1�

3 One-past subjunctive conditionals

Let us begin with one-past subjunctive conditionals. The basic fact that we want to
account for is the following: while the antecedent can be counterfactual, its pre-
suppositions (if any) and those in the consequent not entailed by the antecedent (if
any) must be (known to be) true in the actual world.

(26) John is dead. #If John ran the Boston marathon next spring, he
would win.

This paper has two goals: (i) to tie together the projection properties of one-past
subjunctive conditionals and their truth conditions; (ii) to account for the obligatory
temporal and aspectual morphology marking subjunctive conditionals in English
(and crosslinguistically, as argued at length in Iatridou (2000)). The first two possi-
bilities that I will consider are the ones in (27) and (28), according to which the
modal operator occurs in the scope of a PRES and PAST tense, respectively, and I will
argue that neither (27) nor (28) is correct.

(27) PRES(WOLL(SIM(HIST(uÞÞÞðwÞÞ

(28) PAST(WOLL(SIM(HIST(uÞÞÞðwÞÞ
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In (27)—along the lines of Ippolito (2003) and, arguably, Condoravdi (2001)—would
is analyzed as the abstract modal WOLL and a present tense (PRES) so that the time
of the accessibility relation is the speech time. As usual, let u be the antecedent and
w the consequent.18 The higher tense manipulates the evaluation time of HIST, as well
as the evaluation times of the antecedent u and the consequent w. On the other
hand, in (28) the modal operator WOLL is interpreted in the scope of a past tense.19

The temporal morphology that obligatorily marks one-past subjunctive conditionals
in English and that appears in both the antecedent and the consequent clauses of the
conditional, is the morphological reflex of a PAST tense binding the time argument of
hist, u and w.20

ð29Þ

For simplicity’s sake, let us define the PAST as follows.

(30) ½½PAST��c;g;t;w ¼ kPhiti:9t0 � t : Pðt0Þ ¼ 1

Neither (27) nor (28) work. We already mentioned why (27) does not work in our
discussion of Ippolito’s and Condoravdi’s proposals, but I will repeat here the core of
the objection for the reader’s convenience. Since the tense above the modal is PRES,
the evaluation time of the accessibility relation, as well as of the antecedent and the
consequent clauses, is the evaluation time of the whole structure, i.e. the speech time.

(31) ½½PRES��c;g;t;w ¼ kPhiti:PðtÞ ¼ 1

Therefore, the truth conditions for (26) will informally say that all worlds historically
accessible from the actual world at the speech time, where John will run the Boston
marathon next spring, and that are maximally similar to the actual world, are worlds
where he will win.21

18 We will see in a moment that both clauses contain a non-past operator NP� which manipulates the
eventuality time of the proposition.
19 To the best of my knowledge, nobody proposed the structure in (28) for one-past subjunctive
conditionals. The closest proposal that I know of is Iatridou (2000), who suggested that the past
morphology that marks ‘‘subjunctive conditionals’’ is not a quirk of their morphology but a necessary
ingredient of their interpretation expressing an exclusion feature.
20 The labels FA and IFA stand for Functional Application and Intensional Functional Application
respectively. See the Appendix for the relevant definitions.
21 According to the truth conditions given below, the evaluation times in the antecedent and con-
sequent are bound by the higher PRES operator, so that both the running and the winning are located
to the future of the speech time, independently of each other. For why the eventuality time of the
consequent in most cases cannot precede the eventuality time of the antecedent, i.e. why back-
tracking counterfactuals are generally not possible, see Lewis (1979).

Semantic composition and presupposition projection in subjunctive conditionals 643

123



(32) a. PRES(WOLL(SIM(HIST(NP�ðkt:John run the Boston marathon
next spring at t))))(NP�ðkt:he win at t)))

b. ½½If John ran the Boston marathon next spring; he would win��c;g;tc;wc

¼ 1 iff 8w0½9t0 � tc [John will run the Boston marathon in w0 at t0

and t0 � next spring ^w0 has the same history as wc up to tc and is
as similar to wc as any other accessible world in which John will run
the Boston marathon next spring �! 9t00 � tc [he will win in w0 at t00].

I need to spend a few words on the temporal interpretation of the antecedent u and the
consequent w. Two times play a role in the temporal interpretation of the antecedent
and the consequent clauses: the eventuality time and the evaluation time. The even-
tuality time is the time when the eventuality described by the predicate occurs; this
time is bound by the tense in the sentence, which locates the eventuality time with
respect to the evaluation time. Take the proposition that John will run the Boston
marathon next spring expressed by the antecedent in (26): the eventuality time is the
time of the running and this time must be located in the future of the evaluation time,
which is the speech time. In order to do this, we postulate a temporal operator in the
proposition which manipulates the eventuality time in both the antecedent and con-
sequent clauses. NP�—this operator—is a non-past operator locating the eventuality in
the antecedent (and consequent) in the present or future of the evaluation time. In the
structure in (32), since the higher tense is PRES, the evaluation time of NP� in both the
antecedent and the consequent clauses is the speech time, so that the time of the
running and the time of the winning are located in the future of the speech time.

(33) ½½NP���c;g;t;w ¼ kPhi;ti:9t0½t0 � t and Pðt0Þ ¼ 1]

Now, many have argued that sentences with quantifiers presuppose that the
restriction of the quantifier is not empty.22 If this presupposition is not met by the
context of utterance, then the sentence is infelicitous.

(34) No Empty Restriction. The restriction of a quantifier cannot be empty.

Since a conditional sentence is a quantified structure where the modal operator is the
universal quantifier over possible worlds, the presupposition above requires that
there be some antecedent world accessible at the speech time, i.e. it requires that the
antecedent not be counterfactual. However, as we saw above, this is too strong: one
past subjunctive conditionals can be counterfactual.

(35) If John ran the Boston marathon next spring – which he won’t – he
would finally win.

(36) If John were awake now – which he is not – he would be watching
the baseball game.

Both conditionals above are felicitous despite the fact that there is no antecedent
world historically accessible at the speech time (i.e. antecedent worlds are

22 Fintel (1994), Beaver (1995), and others. I will leave open for the time being the question of
whether I take this presupposition to be a semantic or merely a pragmatic presupposition.
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foreclosed at the speech time).23 What (27) does seem to capture are the truth and
felicity conditions of indicative conditionals, which indeed cannot be counterfactual,
but clearly this is not correct for subjunctive conditionals. This rules out the simple
view of one-past subjunctive conditionals in (27).24

Let us now turn to (28), where the modal operator occurs in the scope of a past
operator which binds the time argument of the accessibility relation. The truth
conditions for the logical form in (37-a) are given in (37-b).

(37) a. PAST(WOLL(SIM(HIST(NP�ðkt: John run the Boston marathon
next spring at t))))(NP�ðkt: he win at t)))

b. ½½If John ran the Boston marathon next spring; he would win��c;g;tc;wc

¼ 1 iff 9t0 � tc½8w0½9t00 � t0 [John will run the Boston marathon in
w0 at t00 and t00 � next spring ^ w0 has the same history as wc up to
t0 and is as similar to wc as any other accessible world where John
will run the Boston marathon next spring �! 9t000 � t0 [he will win
inw0 at t000]].

There are two problems with this analysis. The first problem is that since the eval-
uation time is past and the eventuality times of the antecedent and the consequent
clauses are only required to be non-past relative to the evaluation time, the even-
tuality time is in principle allowed to be non-past relative to the evaluation time but
past relative to the speech time. This semantics incorrectly predicts that a past
adverbial should be able to occur in a one-past subjunctive conditionals (*If Jack
were alive yesterday, he would come to the ceremony). The second problem is that
this analysis does not account for the contrast between the felicity of the counter-
factual in (38) and the infelicity of the counterfactual in (39) because it cannot derive
the fact that the presuppositions in the antecedent must not be known to be false,
even when the antecedent itself is known to be counterfactual.

(38) John is alive.
If John ran the Boston marathon next spring–which he won’t–he
would win.

(39) John is dead.
# If John ran the Boston marathon next spring, he would win.

Consider first the unproblematic counterfactual in (38). If John ran the Boston
marathon next spring, he would win is true in wc at tc just in case at some past time t0

the conditional [If John runs the Boston marathon at some time after t0 next spring,
he wins at some time after t0] was true in wc. By hypothesis at the speech time the
possibility that John will run the Boston marathon next spring is (taken to be)
already foreclosed (cf. the phrase which he won’t); therefore, for the sentence to
satisfy (34) (or for it not to be vacuously true), the domain of the modal operator
must be the set of worlds historically accessible at some past time when it was still

23 See footnote 6.
24 Note that, assuming historical accessibility, even if we were not to make the assumption in (34), we
would still get the odd prediction that modal sentences whose antecedent is false are vacuously true.
Regardless of what the consequent is, a conditional with a counterfactual antecedent would always
be true.
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possible that John would run the Boston marathon next spring. Therefore, let us
suppose that the past time t0 is some time just before the time when the possibility of
him running the Boston marathon next spring got foreclosed. Because the time
parameter of HIST is determined by PAST, the operation of semantically combining u
(the proposition that John will run the Boston marathon next spring) with HISTwc;t0 .
(the set of worlds metaphysically accessible at the past time t0) is only defined if the
presupposition of u is entailed by HISTwc;t0 . This amounts to requiring that u’s pre-
suppositions be true in all worlds that are historically accessible from wc at t0.
Therefore, for the conditional to be felicitous, it is required that it is true at t0 that
John will be alive next spring.

A short digression is in order here. Given the definition of historical accessibility
that we are using, unless its truth is determined by the past facts, a proposition that is
about a time later than t0 cannot be entailed by the set of worlds historically
accessible at t0. This is because the ‘future’ in our model is by definition the repre-
sentation of all possibilities compatible with that history: so, unless a proposition p or
its negation are determined by the past, both p and :p are instantiated in the future
of t0.25 Therefore, unless the presuppositions in u are completely determined by the
actual history up to t0, the requirement that they be entailed by HISTwc;t0 can be
satisfied only through accommodation. But there are restrictions on what can be
accommodated. In particular, because the goal of accommodation is to be able to
interpret a discourse, it makes sense to suppose that a proposition p can be ac-
commodated into a given context c (a set of worlds) only if p is compatible with that
context. That is, p can be accommodated into c only if c \ p 6¼ ;. Going back to (38),
there were worlds historically accessible at t0 where John is alive today but die, for
example, tomorrow: therefore, technically the presupposition that John will be alive
next spring is not entailed (in fact, as we said, it could not be) by the set of worlds
accessible at t0. This, however, does not seem to cause the sentence to be infelicitous:
this world (where John dies tomorrow, for example) is simply ‘ignored’ to ensure
that the modal base HISTwc;t0 has the right entailments. We do that by locally
accommodating u’s presuppositions into HISTwc;t0 .

26 But accommodation is only
possible if u’s presuppositions are at least compatible with HISTwc;t0 .

Now, back to (39). HISTwc;t0 , where t0 is the past time just before the possibility that
he would run the Boston marathon was foreclosed, must contain worlds where John
runs the Boston marathon next spring. Intuitively, with the truth-conditions given in
(37-b), and since we must allow local accommodation to account for (38), we have no
explanation for the infelicity of (39): we locally accommodate the presupposition

25 Put differently, a proposition is entailed by the set of worlds historically accessible at t if that
proposition is about a time before t or if it is completely determined by the actual history up to t,
since all the worlds historically accessible at t are by definition worlds that share the same history up
to t.
26 Incidentally, notice that this is true for will indicative conditionals too, and it is not a quirk of
subjunctive conditionals. Consider the following example, where the presupposition in the ante-
cedent is that you will be a smoker at some time immediately before the time when you are supposed
to quit.

(i) If you quit smoking in 10 years, your lungs will not be able to recover.

When I utter (i), neither is it required that it is now true that you will be a smoker in 10 years from
now, nor is it required to be entailed by the common ground that you will be a smoker then. Indeed, I
may be uttering (i) in order to convince you that you should quit smoking now or as early as possible,
so I cannot be presupposing that you will smoke for 10 more years. All that is required is that it is
possible now that you will keep smoking for 10 more years. Accommodation does the rest.
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that John will be alive next spring, and incorrectly predict that the counterfactual
should be felicitous. In other words, we have no account for why the presuppositions
in the antecedent of a one past subjunctive conditional must not be (known to be)
incompatible with the actual world at the speech time.

To conclude, we have found problems with the theory according to which would
in a one-past subjunctive conditional is to be analyzed as PRES(WOLL) and with the
theory according to which it should be decomposed into PAST(WOLL). In one-past
subjunctive conditionals the time argument of the historical accessibility relation can
neither be the speech time nor a past time.

4 The modal in the scope of the PERFECT

We need a slightly more complex theory. My proposal is that in a one-past sub-
junctive conditional the modal operator WOLL occurs in the scope of a present perfect,
more specifically a universal present perfect (UPP). Following current research, I will
adopt a clausal architecture where tense, perfect and aspect are functional heads and
where an occurrence of a universal perfect must be decomposed into the following
three pieces: a tense, a perfect and an aspect.27

According to the classical Extended Now analysis of the perfect (Dowty, 1979,
1982; McCoard, 1978), the perfect locates a certain eventuality within a certain
interval, the Extended Now interval. More formally, the perfect introduces an
interval whose final subinterval is given by the c-commanding tense (the present in
the case of the present perfect, the past in the case of the past perfect) and predicates
a property of time of this interval. The aspect below—either universal or existen-
tial—quantifies over the interval introduced by the perfect. I will follow the Dowtian
Extended Now tradition, and I will adopt the version of the definition of PERF in
(40).28 The logical form for a universal perfect sentence will be PRES(PERF(8�(VP))),
where PRES is the tense, PERF is the perfect, and 8� is the aspect.29

(40) ½½PERF��c;g;t;w ¼ kP 2 Dhiti:kt0:9t00½XNðt00; t0Þ ^ Pðt00Þ ¼ 1�
XNðt00; t0Þ means that t0 is a final subinterval of t00.

(41) ½½8���c;g;t;w ¼ kP :kt0:8t00 � t0 : Pðt00Þ ¼ 1.

For reasons that will become clear in the discussion of two-past subjunctive condi-
tionals, I interpret tense as referential, according to the proposals advocated by
Partee (1973), Enç (1986), and Kratzer (1998). In particular, I will adopt Heim’s
presuppositional version of the referential analysis of tense, according to which tense
refers to a contextually salient time satisfying the presupposition encoded in its

27 See A. Alexiadou, M. Rathert and A. von Stechow Perfect Explorations for a very recent col-
lection on the semantics of the perfect.
28 (40) is an intensional version of the Dowtian definition of the perfect in Alexiadou, Rathert, von
Stechow (2003). Alexiadou, Rathert, von Stechow (2003)’s definition of the perfect, as well as its
intensional version in (40), are very close to Dowty’s original definition of the operator, but they
simplify it slightly. Other implementations of the Extended Now idea, e.g. Iatridou, Anagnosto-
poulou, and Izvorski (2001) and Fintel and Iatridou (2002), would work as well.
29 For example, the universal perfect sentence John has been living in Boston has the logical form
PRES(PERF(ING(John lives in Boston))). Given the meanings in (40), (41) and (42), the truth
conditions will be: 9t0ðX Nðt0; tcÞ ^ 8t00 � t0 (John lives in Boston at t00)).
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feature (Heim, 1994). The meaning of the present tense will be as follows (‘O’ means
‘overlaps’).

(42) ½½PRES5��c;g;t;w defined only if gð5Þ O t; if defined, ½½PRES5��c;g;t;w ¼ gð5Þ

The logical form of a one-past subjunctive conditional is (43): the modal structure is
embedded under a UPP, where the tense is PRES, the perfect is PERF, and the aspect is
8�.

(43) PRES(PERF(8�(WOLL(SIM(HISTðuÞÞÞðwÞÞÞÞ

The universal quantifier 8� that quantifies over the subintervals of the perfect
interval binds the time parameter of the historical accessibility relation (and the
evaluation times of u and w). As shown in (44) one-past subjunctive conditional is a
(bare) conditional under the structure of a UPP.

ð44Þ

Given the structure above, the truth-conditions for the subjunctive conditional If
John ran the Boston marathon next spring, he would win will be as in (45).30

(45) ½½If John ran the Boston marathon next spring; he would win��c;g;wc ;tc

defined only if gð5Þ O tc; if defined, ½½If John ran the Boston
marathon next spring; he would win��c;g;wc;tc ¼ 1 if 9t0: XN(t0; gð5ÞÞ ^ 8t00 �
t0½8w0½w0 is historically accessible from wc at t00 ^ 9t000 � t00 s.t. John will run
the Boston marathon at t000 in w0 and t000 � next spring ^ :9w00 : ½w00 has
the same history as wc up to t00 and 9t000 � t00 s.t. John will run the
Boston marathon at t000 in w00 and t000 � next spring w00 is overall more
similar to wc than w0� �! 9t0000 � t00 s.t. he will win at t0000 in w0]]

There is an interval t0 whose final subinterval is the speech time (the evaluation
parameter of the whole structure) such that at each of its subinterval t00 the following
holds: all possible worlds w0 (i) sharing the same history as the actual world wc up to t00

30 In the Appendix, I give a derivation of the truth-conditions given in (45) and the modes of
composition used.
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and (ii) where it is true that there will be a time later than t00, and within next spring,
when John will run the Boston marathon and (iii) that are maximally similar to wc, are
worlds where there is a time later than t00 when John will win the Boston marathon. The
evaluation time of the historical accessibility relation (as well as the evaluation time of
the future operator in the antecedent and consequent clauses) is bound by the universal
quantifier 8�, which quantifies over the subintervals of the perfect operator.

Recall that one of the objections we raised in Sect. 3 against having only a past
operator above the modal operator in a one-past subjunctive conditional is that that
analysis incorrectly predicts that a past adverbial could occur in a one-past sub-
junctive conditional.

(46) *If Jack were alive yesterday, he would come/have come to the
ceremony.

The perfect analysis does not run into this problem and explains the ungrammati-
cality of (46). How? To evaluate the truth of a one-past subjunctive conditional if u,
would w is to evaluate the truth of the bare conditional if u, w at each subinterval of
a perfect interval abuting the speech time. For example, the one-past subjunctive
conditional in (46) is true just in case at each subinterval t in the perfect interval, the
bare conditional if there is a time later than t within yesterday when Jack is alive, there
is a time later than t when Jack comes to the ceremony is true at t. Since one of these
subintervals is the speech time tc, that conditional will have to be true at tc, i.e. it will
have to be true that if there is a time later than tc and within yesterday when Jack is
alive, there is a time later than tc when Jack comes to the ceremony. But the propo-
sition expressed by the antecedent is contradictory, since there cannot be a time that
occurs after the speech time and that is contained within yesterday. Therefore, the
short answer to the question about the ungrammaticality of (46) is that an indexical
past adverbial cannot occur in a one-past subjunctive conditional because, since the
speech time is the right boundary of XN and the antecedent is evaluated with respect
to each subinterval of XN, the eventuality time of the antecedent must be non-past
with respect to the whole XN, including tc.31

To sum up, a one-past subjunctive conditional if u, would w is true in w at t just in
case for all subintervals t00 of the perfect interval t0, the bare conditional if u, w is true
at t00. Contrary to Ippolito (2003), I have argued that a one-past subjunctive condi-
tional should be decomposed into (i) a bare modal structure (WOLL(. . .)) and (ii) a
UPP (in turn decomposable into three pieces: PRES, PERF, 8�) above it. In light of this
change and in light of the presupposition facts to be discussed in Sect. 6, the analysis
of two-past subjunctive conditionals should also be changed as well, as I argue in the
next section.

31 That the contradiction is generated by an indexical past adverbial (that is, an adverbial referring to
some time before the speech time) and not simply a relative past adverbial (that is, an adverbial
referring to a time before some other salient time), is shown by the following contrast:

(i) John will leave in seven days, but

a. *if he left two days ago, he would save/have saved a hundred dollars.

b. if he left two days before, he would save a hundred dollars.
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5 Two-past subjunctive conditionals

Consider our earlier example.

(47) If John had run the Boston marathon next spring, he would have
finally won.

The logical form of (47) is the following.

(48) PAST(PERF(8�(WOLL(SIM(HISTðuÞÞÞðwÞÞÞ

The sentence is analyzed as a bare conditional structure in the scope of a universal past
perfect. The difference between one-past subjunctive conditionals and two-past sub-
junctive conditionals lies in the right boundary of XN, i.e. the speech time in the former,
a past time in the latter. Because the right boundary of XN in a two-past subjunctive
conditional is a past time, the whole interval lies in the past of the speech time. The
structure that we need to assume to compute the meaning of (47) is (49).

ð49Þ

For reasons that I will spell out shortly, the occurrence of the past tense in (mis-
matched) two-past subjunctive conditionals must be interpreted as a referential
occurrence of tense. The past tense presupposes that there is a contextually salient
past time and it denotes it, as shown in (50).

(50) ½½PAST5��c;g;t;w=defined only if gð5Þ\ t; if defined, ½½PAST5��c;g;t;w ¼ gð5Þ

A two-past subjunctive conditional is a bare conditional embedded under the
structure of a universal past perfect, i.e. a bare conditional evaluated at each sub-
interval of this past interval. The truth conditions are given in (51).

(51) ½½If John run the Boston marathon next spring; he would
have won��c;g;wc;tc defined only if gð5Þ\tc; if defined, ½½If John
had run the Boston marathon next spring; he would have won��c;g;wc;tc

¼ 1 if 9t0: XN ðt0; gð5ÞÞ ^ 8t00 � t0½8w0½w0 is historically accessible from wc

at t00 ^ 9t000 � t00 s.t. John will run the
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Boston marathon at t000 in w0 and t000 � next spring ^ :9w00: [w00 has the
same history as wc up to t00 and9t000 � t00 s.t. John will run the Boston
marathon at t000 in w0 and t000 � next spring ^w00 is overall more
similar to wc than w0� �! 9t0000 � t000 s.t. he will win at t0000 in w0]]

There is an interval t0 whose final subinterval is a contextually salient past time (the
evaluation parameter of the whole structure) such that at each of its subinterval t00

the following holds: all possible worlds w0 (i) with the same history as the actual
world wc up to t00 and (ii) where it is true that there will be a time later than t00, and
within next spring, when John will run the Boston marathon and (iii) that are
maximally similar to wc, are worlds where there is a time later than t00 when John will
win the Boston marathon.

The function of the past tense is to provide a contextually salient past time that
will act as the right boundary of the XN interval. A two-past subjunctive conditional
is not felicitous out of context. In particular, as (52) and (53) show, it is felicitous
when the context entails that the antecedent is counterfactual.

(52) (Context: John had always wanted to meet his father Jack, from
whom he was separated at birth.)
A: John died last month.
B: How terrible. If (only) he had come to my graduation next
summer, he would have finally met his father after all these years.

(53) #I don’t know whether John will play next week, but if he had
played then, we would have certainly won.

In (52), the context has made salient the past time of John dying, when the possibility
that he would come to the speaker’s graduation next summer got foreclosed. We can
assume that, by making this eventuality salient, we made salient the interval when
the change of state occurred, including both the time immediately preceding John’s
death as well as the onset of the state of John’s being dead. Now, the proposal is that
the past tense denotes the past time immediately preceding John’s death, a time that
is made contextually salient by mentioning John’s death. It is this past time that will
act as the right boundary of the XN interval, an interval within which u-worlds were
still historically accessible. The fact that a two-past subjunctive conditional is felic-
itous only in contexts where the counterfactuality of the antecedent is salient, can be
construed in the referential theory of tense we have adopted as a presupposition
associated with the past tense requiring it to denote a past time immediately before
the time when the possibility expressed by the antecedent got foreclosed. This can be
implemented rather easily in the present system by adding a ‘‘counterfactuality’’
condition to the definition of the past in (50), as shown in (54).32

32 It should be noted, however, that the way in which the counterfactuality is presupposed in the
present system is different from the way proposed by Ogihara (2002). According to Ogihara, the
two-past subjunctive conditional If John had run the Boston marathon next spring, he would have
finally won presupposes the truth of some salient proposition of the form John ran the Boston
marathon at some time t, where t is a time before the speech time. This conditional, though clearly
does not presuppose the truth of any such proposition. See Ippolito (2003) for a detailed critical
discussion of Ogihara’s proposal.
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(54) ½½PAST5��c;g;t;w=defined only if (i) gð5Þ< t and (ii) 9w1½w12HIST ðgð5ÞÞ^u
is true in w1�^9t3½gð5Þ� t3^:9w22HIST ðt3Þ^u is true in w2�;
if defined, ½½PAST5��c;g;t;w¼gð5Þ

To sum up the discussion so far, I have proposed that in order to understand the
differences between the truth and felicity conditions of different types of subjunctive
conditionals, we need to understand how time and modality interact in each type of
conditional. I have proposed that subjunctive conditionals are to be analyzed as bare
conditionals embedded under the temporal structure of a universal perfect: a present
perfect in the case of one-past subjunctive conditionals, a past perfect in the case of
two-past subjunctive conditionals. The evaluation time in the accessibility relation,
as well as the evaluation time of both the antecedent and the consequent clauses, is
bound by the aspectual operator in both cases, and the higher tense determines the
value of the right boundary of XN introduced by the perfect operator. Because the
bare conditional embedded under this temporal structure is evaluated at each time
in XN, and because I am assuming that possibilities get foreclosed as time goes by,
different XNs will determine which sets of accessible worlds are selected and,
therefore, will determine different truth and felicity conditions for one-past and
two-past subjunctive conditionals.

With the truth conditions for one-past and two-past subjunctive conditionals in
our hands, let us turn to the presupposition projection facts we discussed at the very
beginning, and let us reanalyze the projection puzzles in light of the previous
discussion.

6 Quantification over times and presupposition projection

In what follows, I will derive the presupposition facts that we observed at the
beginning of this article from the quantificational structure that I have proposed in
the preceding sections. Reconsider the contrast between the possibility that the
antecedent is counterfactual (example (55)) and the requirement that the presup-
positions in the antecedent (if any), be entailed by the context (example (56)).

(55) John will not run the Boston marathon next spring, but . . .
if he did, he would win.

(56) John is dead, but . . .
if he ran the Boston marathon next spring, he would win.

Presuppositions triggered in the nuclear scope of a quantifier cannot act as domain
restrictors for the quantifier. This is essentially what the presupposition projection
theory in Heim (1983) derives (see below for a summary of Heim’s proposal), and
what Beaver (1994) and Beaver (2001), among others, discuss at length. The fol-
lowing examples are from Beaver (2001).33

33 Beaver (2001) discusses these examples in the context of arguing against the availability of
intermediate accommodation, defended by van der Sandt (1992).
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(57) How many team members and cheerleaders will drive to the match?
# Few of the 15 team members and none of the 5 cheerleaders can
drive, but every team member
will come to the match in her car. So expect about 4 cars.

(58) How many of your employees with company cars had problems
with their car radiators last year?
Although few of the sales staff had any problems with their cars
last year, all of the management discovered that their car
radiators had sprung a leak. # However, most of the
management didn’t have a single problem with their car radiator
the whole year: they are generally quite conscientious about car
maintenance.

The problem with the discourses in (57) and (58) is that, because the presup-
positions triggered by the possessive DPs her car and their car radiators are
required to project universally, the only available reading for the sentence in bold
in (57) is one where every team member has a car, and the only available reading
for the bold sentence in (58) is one where all of the management had problems
with their car radiators. Since the contexts do not warrant these presuppositions,
the sentences are infelicitous.

However, what is relevant to the present discussion is the observation that the No
Empty Restriction requirement discussed above does not behave like a semantic
presupposition. Consider the existential presupposition of a universal quantifier in
the scope of another universal quantifier, which is the configuration in which the
universal quantifier over subintervals and the universal quantifier over worlds are in
the modal structure in (44).

(59) The party for the graduating class this year will be held in the
department. Only few graduate students have pets in this
department but, for health reasons, it was decided that every
graduate student will leave every pet of his at home for the party.

The possessive in the lower quantifier, his, is bound by the higher quantified
phrase every graduate student. The felicity of this discourse suggests that the
existential requirement of every pet of his that there be some pet of x, where x is
the bound variable his, does act as a domain restrictor of the higher quantifier,
which is then interpreted as every graduate student x such that there is a y that is a
pet of x. If the existential requirement were a semantic presupposition triggered
by the lower universal quantifier, we would expect it to behave just like any other
presupposition triggered in the nuclear scope of the higher quantifier, and, con-
sequently, we would expect it not to act as a domain restrictor. Therefore, we
would expect every student not to be restricted to just those students who have
pets; we would expect the presupposition in its nuclear scope to project univer-
sally; and we would expect the sentence to be infelicitous since the context does
not warrant that presupposition. But the felicity of (59) tells us that this exis-
tential requirement does not act like a semantic presupposition. If we take this
existential requirement to be a mere pragmatic presupposition, the felicity of (59)
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is not a mystery: there is simply no semantic existential presupposition in the
sentence.

Suppose that it is not an acceptable conversational move to make vacuously true
assertions. When an assertion is made, the participants in the conversation are
required to make all those assumptions needed in order not to make that assertion
vacuously true. Now, given the logical form of the clause in italics in (59), it is
sufficient for this purpose that the participants in the conversation will assume that
there is at least some graduate student who has at least some pet.

(60) 8xðx is a graduate student ! ð8y ððy is a pet ^ y belong to xÞ ! x
will leave y at home)))

Given the truth-table for the material conditional, for the speaker to be making a
non-trivially true assertion when making his utterance, the restrictions of both
universal quantifiers must be non-empty. But this requirement is independent of the
semantics of quantifiers: it is a pragmatic requirement motivated by the need to
make relevant and informative utterances in conversation.34

Now, the fact that in subjunctive conditionals the antecedent itself may be
counterfactual (cf. (34)), i.e. the fact that the antecedent does not have to be possible
at the speech time, naturally follows from the idea that the existential requirement of
quantifiers (cf. (34)) is not a semantic presupposition but merely a pragmatic pre-
supposition. To see this, reconsider the truth conditions we gave for the one-past
subjunctive conditional If John ran the Boston marathon next spring, he would win. I
have underlined the two universal quantifiers which occur in a configuration anal-
ogous to the one in (60).

(61) ½½If John ran the Boston marathon next spring; he would win��c;g;wc;tc

¼ 1 iff 9t0: XNðt0; tcÞ ^ 8t00 � t0½8w0½w0 is historically accessible from wc at
t00 ^ 9t000 � t00 s.t. John will run the Boston marathon at t000 in w0 and t000 �
next spring ^ :9w00 : ½w00 has the same history as wc up to t00 and
9t000 � t00 s.t. John will run the Boston marathon at t000 in w00 and t000 � next
spring ^ w00 is overall more similar to wc than w0] �! 9t0000 � t00 s.t. he will
finally win at t0000 in w0]]

If the requirement that the domain of the modal operator 8w not be empty is not a
semantic presupposition, it will not be expected to behave according to (59) and to
project universally. It follows that, for the sentence to be felicitous, we won’t require
that at each subinterval of XN there be a historically accessible world where it is true
that John will ran the Boston marathon next spring. Analogously to (59), what we
will require in order not to make a trivially true statement is just that there be (at
least) some subinterval of XN such that there is some world historically accessible at
that time where it is true that John will run the Boston marathon next spring.
Crucially, this time does not have to be the speech time, when that possibility may

34 Thanks to Danny Fox and Irene Heim for discussion of this point.
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have already been foreclosed, thus explaining why one-past subjunctive conditionals
like (55) can be counterfactual.35

As for two-past subjunctive conditionals, the pragmatic presupposition that there
is a time in XN at which u was possible is compatible with the presupposition that u
is foreclosed at the speech time. As for the presuppositions in u (if any), they are
required to be true throughout XN, but since XN entirely precedes the speech time,
these presuppositions are not required to be true at the speech time.

In the rest of this section, I will reformulate the truth conditions for subjunctive
conditionals in context change semantics and show how the proposed ccp accounts for
the projection facts that we discussed above. In her concluding remarks in Heim (1983),
Heim suggests that her account of presupposition projection in quantified sentences
with nominal quantifiers can be extended to other types of quantification, for instance
quantification over possible worlds. I will begin with Heim’s ccp for the quantifier
every, and then I will extend her context change semantics to the conditional structures
that I have proposed above. In the example below from Heim (1983), the presuppo-
sitions in the nuclear scope of the universal quantifier project universally.

(62) a. Every nation1 cherishes its1 king.
b. Presupposition: every nation has a king.

In Heim (1983), a context set is a set of assignment function-world pairs rather than
just a set of worlds, and the ccp of a quantified sentence of the form Every A is B is (63).

(63) cþ every1;A;B ¼
fhg;wi 2 c : 8a 2 De : hg1=a;wi 2 cþ A! hg1=a;wi 2 cþ Aþ Bg

In (62), A is the predicate x1 is a nation, B is the predicate x1 cherishes x1’s king. The
latter carries the presupposition x1 has a king.

(64) a. x1 is an nation=fhg;wi 2 c : gð1Þ is a nation in wg
b. x1 cherishes x1’s king=fhg;wi 2 c : gð1Þ cherishes gð1Þ’s king in wg
c. presupposition in ‘x1 cherishes x1’s king’: x1 has a king

Once the sentence every1, A, B (for 1 a new index) is added to the context set, the latter
will contain only those assignment function-world pairs hg;wi such that, if a g is not
eliminated by adding A to the context, then g is not eliminated by adding first A and then
B to the context. All the 1-variants of g that survive these two update operations will be
assignment functions that assign to 1 an individual that is A and B. The point that
concerns us here more directly is that the nuclear scope B will be admitted in the
context only if (64-c) is satisfied by the context, i.e. only if for every assignment function
g in the context, gð1Þ has a king. It follows that the context to which B is added must
entail that every nation has a king, i.e. the presupposition projects universally.

According to Heim’s theory, a presupposition bound by a quantifier always
projects universally. The same will be true for the presupposition in the following
sentence, bound by the indefinite a fat man.

35 In this paper I do not consider might subjunctive conditionals. It is often assumed in the semantic
literature that might is the dual of would and that the conditional. If my father were taller (than he is),
I might be taller is equivalent to the would-conditional it is not the case that if my father were taller
(than he is), I would not be taller. Although simple and attractive, this vies (defended for example in
Lewis (1973)) might not be true. For lack of space, I cannot discuss this very interesting issue here,
but for some ‘‘asymmetricalist’’ views of might and would, see Stalnaker (1981), DeRose (1992), and
Eagle (2006).
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(65) A fat man1 was pushing his1 bycicle.

We first update the context with the restriction x1 is a fat man. To this subset of the
initial context (call it c0), we then add x1 was pushing his bicycle. Now, since this latter
predicate carries the presupposition that x1 has a bicycle, the second update will only
be successful if all the assignment functions in c0 assign to 1 an individual who has a
bicycle: since all the assignment functions in c0 assigns to 1 a fat man, the second
update will be successful only if all fat men have a bicycle. Now, that (65) presupposes
that all fat men have a bicycle seems too strong. Our intuition is that a context to
which (65) is added does not have to entail that all fat men have a bycicle. According
to Heim, we can reconcile the prediction of the theory with our intuition by appealing
to the effect of local accommodation: in contexts that do not entail that all fat men
have a bycicle (and where the ccp of (65) would then be undefined), we rescue the
sentence by accommodating the presupposition in the scope of the existential.36

6.1 Back to subjunctive conditionals

According to the proposal I developed in this paper, the logical form of a count-
erfactual conditional involves multiple layers of modal and temporal quantification.
Let us look again at the structure of a one-past subjunctive conditional (note that, for
sake of clarity, I replaced WOLL with 8w).

(66)

Ignoring for the time being the details of the quantification over worlds and times,
the ccp for a one-past counterfactual is given in (67).

36 The ccp would then look as follows:

(i) fhg; wi 2 c : 8a 2 Deðhg1=a; wi 2 cþA! hg1=a; wi 2 cþAþ psðBÞ þ Bg
According to other scholars, the fact that the prediction of Heim’s theory clashes with our intuition is a
sign that the theory should be abandoned altogether. See Beaver (2001) for an interesting alternative.
What is important for our paper and for conditionals is the observation that in universally quantified
sentences, a bound presupposition projects universally. Whatever theory we will choose to explain the
facts above will have to predict this universal presupposition. As for existential sentences, whether we
adopt Heim’s proposal—which predicts a universal presupposition and then appeals to local
accommodation to account for our intuitions—or a theory that does not predict a universal presup-
position at all, the observation is that a bound presupposition in an existential sentence should not in
the end project universally.
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(67) c+u, would w=c+[PRES[PERF3½8�2[WOLL[SIM[HIST2u��w���� ¼ fhg;wi
2 c : 9t3½XNðt3; tcÞ ^ 8t2 � t3½ðSIMwðHISTw;t2 þ uÞÞ þ w ¼ ðSIMwðHISTw;t2 þ uÞÞ��g

Notice that the world parameter w for HIST ranges over worlds in the pairs in the
context set: for each pair hg;wi in c, the antecedent u is added to the set of pairs
hg;w0i such that w0 has the same history as w up to gð2Þ. Since in context change
semantics the + operation is defined only if the argument to the left of the sign
entails the presuppositions in the argument that is being added to it, incrementing
HISTw;t2 with u is only possible if HISTw;t2 � psðuÞ, for t2 a subinterval of XN. As we
pointed out earlier in the paper, if the presupposition in u is about a time later than
t2, then the entailment requirement will be satisfied by local accommodation only if
the presupposition in u is compatible with the set of worlds to which u is added. Let
us rewrite (67) as shown in (68): before adding u and w, we locally accommodate
psðuÞ and ps(w), respectively (if needed).

(68) c+u, would w=
fhg;wi 2 c : 9t3½XNðt3; tcÞ ^ 8t2 � t3

½ðSIMwðHISTw;t2 þ psðuÞ þ uÞÞ þ psðwÞ þ w ¼ ðSIMwðHISTw;t2þpsðuÞ þ uÞÞ��g

Assuming local accommodation, we can keep the strong requirement that the pre-
suppositions of u must be entailed by the set of worlds historically accessible at t2.
Note that what we are saying is that ps(u) can be accommodated in HISTw;t2; for each
t2 in the perfect interval. As we wrote above, this means that ps(u) must be (at least)
compatible with HISTw;t2; for each t2 in the perfect interval. Thus, ps(u) cannot be
false at any time in the perfect interval.

What we want to show next is that, since t2 is bound by the universal quantifier
over subintervals of XN, for each subinterval in the domain of 8�, the presupposi-
tions in u are required to be entailed by the set of worlds accessible at that
subinterval. Let us go back to (67). To make the computation a bit more transparent,
let me rewrite the ccp in (67) as follows

(69) fhg;wi 2 c : 9t3½XNðt3; tcÞ ^ 8t2½t2 � t3 ! 8w1½w1 2 SIMwðHISTw;t2 þ uÞ
! w1 2 SIMwðHISTw;t2 þ uÞ þ w���g

To simplify the exposition, let us replace the restriction of the existential quantifier
with the letter P ; the restriction of the universal quantifier over times with the letter
Q; and the restriction and nuclear scope of the universal quantifier over worlds with
the letters p and q, respectively. The relevant part in (69) will look as follows:
9t3½P ^ 8t2½Q! 8w1½p! q���. The ccp for a subjunctive conditional is computed in
the following steps, beginning from the most embedded quantified structure.

Step 1. The ccp for ½81; p; q� (the bare modal structure) looks as follows. The
proposition p is the restriction of the modal operator, i.e. node e in (66). The
proposition q is the consequent w. Recall that both the antecedent and the conse-
quent are tensed propositions, whose evaluation time is going to eventually be
bound by the universal quantifier over times 8�.37

37 Here are the entries for HISTw;t2 and SIMwðpÞ, respectively:

(i) HISTw;t2 ¼ w1 is historically accessible from w at t2 ¼ fhg;wi 2 c : gð1Þ
is historically accessible from w at gð2Þg

(ii) SIMwðpÞ ¼ w1 is as similar overall to w as any other p-world=fhg;wi 2 c : p
is true in gð1Þ and gð1Þ is as similar overall to w as any
other p worldg

In the definition of the ccp in (70) I have skipped these steps.
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(70) a. c+½81; p; q� ¼
fhg;wi 2 c : 8w0 2 W : ðhg1=w0 ;wi 2 cþ p! hg1=w0 ;wi 2 cþ p þ qÞg

b. p ¼ fhg;wi 2 c : gð1Þ 2 SIMwðHISTw;gð2Þ þ uÞg
c. q ¼ fhg;wi 2 c : gð1Þ 2 SIMwðHISTw;gð2Þ þ uÞ þ wg

The evaluation time of u is t2: u = {w : u is true in w at t2}. Therefore, ps(u) must be
true at t2, i.e. they must be entailed by HISTw;t2 . This means that the update in (70-b)
is going to be defined only if all the assignment functions g in c assign to 2 a time such
that the set of worlds historically accessible at that time entails ps(u). If this re-
quirement is not satisfied, local accommodation can apply only if the set of worlds
historically accessible at gð2Þ is at least compatible with ps(u). If it is not, local
accommodation cannot apply, u cannot be added and the ccp in (70-b) is undefined,
causing the ccp of the whole conditional to be undefined. Therefore, the minimum
requirement for (70b) to be defined is that all the assignment functions g in c assign
to 2 a time such that HISTw;gð2Þ \ psðuÞ 6¼ ;:

Step 2. Now let’s look at ½82;Q; ½8w1ðp! qÞ�� (where 82 quantifies over subin-
tervals of the XN interval).

(71) c+½82;Q; ½8w1ðp! qÞ�� ¼ fhg;wi 2 c : 8t 2 T : hg2=t;wi 2 cþ Q
! hg2=t;wi 2 cþ Qþ ½81; p; q�g

Q is the restriction of 82, the universal quantifier over subintervals of the XN interval
(gð2Þ).

(72) Q ¼ fhg;wi 2 c : gð2Þ � gð3Þ in wg
Since the nuclear scope of 82 is the modal sentence with the ccp in (71-a), we can
rewrite (71) as shown in (73).

(73) fhg;wi 2 c : 8t 2 T : hg2=t;wi 2 cþ Q! hg2=t;wi 2 fhg;wi 2 cþ Q : 8w0
ðhg1=w0 ;wi 2 ðcþ QÞ þ p! hg1=w0 ;wi 2 ðcþ QÞ þ p þ qÞg

p is (70-b): as we saw above, it is only defined for those assignment functions that assign
to 2 a time such that the set of worlds historically accessible at that time entails psðuÞ.
Therefore, the update ðcþ QÞ þ p is only going to be defined for those assignment
functions that assign to 2 a time such that the set of worlds historically accessible at that
time entails psðuÞ. Since all the assignment functions in cþ Q assign to 2 a subinterval
of XN, adding p to cþ Q is successful only if all the subintervals of XN are such that the
sets of worlds historically accessible at those times entail psðuÞ. In other words, every
pair hg;wi in the context must be such that every assignment function that assigns to 2 a
subinterval of XN, assigns to 2 a subinterval of XN interval such that all the worlds
historically accessible from w at gð2Þ are worlds where psðuÞ are true. Thus, psðuÞ
becomes a universal presupposition of (71). Therefore, in one-past counterfactuals,
psðuÞ must be entailed by the set of worlds historically accessible at tc because tc is a
subinterval of XN; in mismatched two past counterfactuals, they do not.

Furthermore, as I mentioned above, a pragmatic presupposition will be triggered,
i.e. 9t2½t2 � t3 ^ 9w0 : pðw0Þ ¼ 1� or, better, 9t2½t2 � t3 ^ 9w0½w0 2 SIMwðHISTw;t2Þ þ u�.
That is to say, the presupposition will be that there is some subinterval of the perfect
interval at which some maximally similar u-world is historically accessible, and this
presupposition is merely pragmatic (see discussion in Sect. 6). Because the
requirement that the domain of the lower quantifier not be empty is not a semantic
presupposition, and therefore does not project universally, the whole structure will
not presuppose that at all subintervals of the perfect interval there is an accessible
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u-world maximally similar to the actual world. Thus, a counterfactual will be
felicitous when uttered in contexts that do not warrant the strong presupposition that
for all the subintervals t2, there are u-worlds accessible at t2. In particular, it follows
that a counterfactual is felicitous even in contexts that entail that there are no
u-worlds accessible at the speech time, i.e. that entail the counterfactuality of u. This
explains the felicity of (55): all that is required is that, in an interval whose right
boundary is the speech time, there is some subinterval at which a world where John
runs the Boston marathon next spring was still accessible (when the possibility had
not been foreclosed yet). This interval does not need to be the speech time. What
time will it be? It will be whatever time immediately precedes the time when the
possibility of John running the Boston marathon next spring was foreclosed.38

Step 3. The final step is to calculate the ccp of the whole structure, including the
PERF operator which existentially quantifies over an XN interval.

(74) c+93; P ; ½82;Q; S�=fhg;wi 2 c : 9t 2 T : hg3=t;wi 2 cþ P and
hg3=t;wi 2 cþ P þ ½82;Q; S�g

Since the nuclear scope of 93 is (73), we can rewrite (74) as follows.

(74¢) cþ 93; P ; ½82;Q; S� ¼ fhg;wi 2 c : 9t 2 T : hg3=t;wi 2 cþ P and hg3=t;wi
2 fhg;wi 2 cþP : 8t 2 T : hg2=t;wi 2 cþ P þ Q! hg2=t;wi 2 fhg;wi 2 cþ
P þQ : 8w0ðhg1=w0 ;wi 2 cþ P þQþ p! hg1=w0 ;wi 2 cþ P þQþ pþ qÞggg

After successfully adding the sentence to c, the only 3-variants of g that survive the
two update operations in (74) will be assignment functions assigning to 3 an interval
XN (i) whose right boundary is the speech time and (ii) whose subintervals t are such
that every u-world historically accessible at t and maximally similar to the evaluation
world is a w-world.

Reconsider our one-past counterfactual: u’s presupposition is that John will be
alive at the time of the Boston marathon next spring.

(75) John is dead.
# If John ran the Boston marathon next spring, he would finally win.

Because in a one-past subjunctive conditional the speech time is included in the XN
interval (it is its final subinterval), the presupposition that John will be alive at the
time of the marathon next spring is required to be entailed by the set of worlds
accessible at the speech time. However, since John died at some past time, the set of
worlds accessible at the speech time is inconsistent with the proposition that John will
be alive next spring. Hence, the sentence is correctly predicted to be infelicitous.39

38As long as there is at least one subinterval of XN at which there are historically accessible u-worlds, the
statement will not be vacuously true. In the beginning we said that a subjunctive conditional is a bare
conditional embedded under a universal perfect structure, and that a subjunctive conditional is true in
the world and time of evaluation if the bare conditional is true at each subinterval of XN. It is possible that
with respect to some subinterval of XN the conditional is going to be vacuously true (if there are no
accessible u-worlds at that subinterval), but again as long as there is one subinterval at which the bare
conditional is non-vacuously true, the subjunctive conditional will be felicitous. Like Stalnaker (1975) and
Heim (1992), I want to prevent the subjunctive conditional from being a trivial truth, but in order todo so it is
sufficient to have the pragmatic requirement that for at least some subinterval t of XN, HISTw;t þ u 6¼ ; (we
don’t need to–and in fact we don’t want to–stipulate that SIM is undefined for the impossible proposition).
39 Notice that this analysis also predicts the infelicity of one-past subjunctive conditionals whose
consequents have presuppositions that are false. This is illustrated in (i).

(i) John died.
#If it were sunny tomorrow, John would train for the Boston marathon.
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What about the contrast between a one-past and a two-past counterfactual? Why is
(76-b) felicitous when uttered in a context that is incompatible with u’s presuppo-
sition that John will be alive next spring?

(76) a. John is dead.
#If John ran the Boston marathon next spring, he would win.

b. John is dead.
If John had run the Boston marathon next spring, he would have won.

This contrast now follows from the ccp of these two types of conditionals. In the case of
a two-past subjunctive conditional, the whole interval (including its right boundary) is
located before the speech time. As before, for each subinterval t2 of XN, the presup-
positions in u (and those in w not entailed by u) must be entailed by the set of worlds
historically accessible at t2. However, since the speech time is not included in XN (the
right boundary of XN lying before tc), the presuppositions are not required to be
entailed by the set of worlds historically accessible at the speech time.40

The presupposition in the antecedent of (i)—that John was alive yesterday—is not
satisfied by the context of utterance, which entails that John died a month ago, and
the theory correctly predicts it should be felicitous.

6.2 A note on accommodation and anaphora

Given the nature of HIST and the future that we are assuming, the analysis that I am
proposing makes systematic use of local accommodation of the presuppositions in the
antecedent of a counterfactual conditional make the ’T’ at the beginning lower case.
Given a set of worlds historically accessible from w at t—HISTw;t—and a proposition p
whose eventuality time is a time later than t, the requirement that the ps(p) be entailed
by HISTw;t can be satisfied only by locally accommodating those presuppositions, unless
p is entirely determined by the facts occurred before t. This is because t distinguishes its
past, which is settled (at t), from its future which is by definition unsettled (at t). In other
words, for any proposition p about a time later than t, there will be a p-world and a :p-
worlds among the worlds historically accessible at t. Therefore, the entailment
requirement necessary to compute the ccp of a conditional must be satisfied by locally
accommodating the presuppositions in the antecedent (and those in the consequent
not entailed by the antecedent). Take the example in (77): we locally accommodate the
presupposition that John will be a smoker in 10 years up to the time when he is
supposed to quit. By accommodating this presupposition, we make sure to eliminate
those worlds accessible at the speech time (since this is the final subinterval of XN)
where John smokes now but quits tomorrow, since in these worlds the presupposition
in the antecedent is not true.41

40 Notice that counterfactuals with a past perfect but no future adverbial in the antecedent behave
like the two-past counterfactuals with a future adverbial with respect to the projection of their
presuppositions.

(i) John died a month ago. The Boston marathon took place yesterday.
If John had run the Boston marathon yesterday, he would have won.

41 As I mentioned earlier, local accommodation must also be systematically applied in indicative
conditionals like If you quit smoking in 10 years, your lungs will not be able to recover, as the reader
can verify.
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(77) John smokes.
If he quit smoking in ten years, his lungs would not recover.

If we were to stop here, however, our theory would overgenerate and incorrectly
predict that the discourse in (ii) should be felicitous. Consider the counterfactual in
(78).

(78) John quit smoking last year, and hasn’t smoked since.
#If he quit smoking in ten years, his lungs would not be able to recover.

We could explain the infelicity of (78) if we could argue that there are no worlds
historically accessible at the speech time where John will be a smoker in 10 years up
until the time when he is supposed to quit. The problem is that there are worlds
accessible at the speech time that can potentially satisfy the presupposition in the
antecedent: for example, worlds where John will start smoking again tomorrow and
continue to be a smoker for 10 more years. Since these worlds are in the modal base
and since local accommodation can apply, we predict that we could accommodate
the presupposition that John will be a smoker in 10 years, thus selecting those worlds
where John will start smoking (again) sometime between now and 10 years from
now, and where he will continue until the time when he is supposed to quit. Hence,
we seem to incorrectly predict that (78) should be felicitous. How can we account for
the infelicity of (78) while at the same time allowing local accommodation to apply
in good examples like (77)?

Kripke (1990) argues that the presupposition triggered by to quit has an anaphoric
element.42 In our example, this means that the antecedent If Jack quit smoking next
summer does not carry the existential presupposition that there is a habit of smoking
by Jack that will continue until a future time immediately adjacent to the time of the
hypothetical quitting. Instead, the presupposition in the antecedent must be the
singular proposition that some contextually salient habit of smoking will continue
until the time adjacent to the time of the hypothetical quitting. Initially, Kripke
made this point with respect to the presupposition of too ((79) is his example).

(79) Tonight Sami is having dinner in New York tooi

Uttered out-of-the-blue, (79) sounds odd, but, if the presupposition it carries were
existential, it should not, since we all know that tonight many people are having
dinner in New York. What the sentence must presuppose is that some contextually
salient individual other than Sam is having dinner in New York tonight: thus, when
the sentence is uttered out-of-the-blue there is no antecedent that is been made
salient and anaphora cannot be resolved. The same point is discussed in Heim
(1990). Below is Beaver (2001)’s adaptation of the Heimian admittance condition for
a sentence containing too.

(80) Heimian too. Let S½i=j� represent the sentence S with all
instances of NPs indexed i replaced by xj. Then:
a context r admits S iff r satisfies S½i=j� for some index j.

42 Several other scholars have advocated a tight connection between presuppositions and anaphora,
e.g. Soames (1989), Heim (1990), van der Sandt (1992). For a discussion of Heim’s and van der
Sandt’s theories, see Beaver (2001).
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Since tooi is associated with Sam, (79) is admitted only in contexts that entail that
tonight xj is having dinner in New York, for some j, different from i. Elaborating on
Kripke’s and Soames’s point, Heim (1990)’s example in (81) illustrates the anaph-
oricity of the presupposition carried by the lexical presupposition of the verb to
stop.43

(81) John is cooking. He will stop (cooking) when tomorrow’s
football game starts.

The anaphoric nature of this presupposition explains why we are compelled to
interpret this sentence in the most pragmatically implausible way: that a single event
of John’s cooking began some time before now and will continue uninterrupted until
tomorrow’s football game. We might tentatively represent the anaphoricity of the
presupposition as follows.44 (� means ‘immediately precedes’.)

(82) ½½John will stop cooking1 when tomorrow0s football game starts��c;g
defined only if 9t00 � the time when tomorrow’s football game
starts ½t00 � time ðgð1ÞÞ ^ gð1Þ is an eventuality of John’s cooking];
if defined, John will stop cooking1 when tomorrow’s football game
starts]]c;g = 1 if the time when tomorrow’s football game starts 6� time ðgð1ÞÞ.

Since 1 is not existentially closed, the sentence presupposes that a salient eventuality
of John cooking included a time immediately before the time when tomorrow’s
football game starts and asserts that the running time of that eventuality does not
include the time when tomorrow’s football game starts. Since the first sentence in
(81) has made salient an eventuality of John’s cooking overlapping the speech time,
it is this eventuality which is understood as extending throughout an interval abut-
ting the time when tomorrow’s football game starts. With this in mind, let us go back
to the felicitous conditional in (77). Suppose that the antecedent now presupposes
that John’s contextually salient habit of smoking will continue until the time adjacent
to the time at which he is supposed to quit. At the speech time (the final subinterval
of XN in a one-past subjunctive conditional), this presupposition is required to be
entailed by the set of worlds accessible then. Hence, it is this presupposition that
must now be accommodated, so as to satisfy the required entailment. The problem is
that the set of worlds historically accessible at the speech time (i.e. what is possible at
the speech time) entails that the contextually salient smoking stopped last summer:
therefore there is no world where that smoking continues until next summer, since all
these worlds share the same history up to the speech time. Therefore, worlds where

43 Thanks to Kai von Fintel for reminding me of Heim’s example in (81).
44 Let us assume that eventualities are part of the linguistic representation of eventive predicates.
Following Kratzer (1998), I assume a function time(_) which maps eventualities into their running
time. The implementation in (82) is a mere suggestion about how the anaphoric presupposition of
quit could be formally represented. Whatever the correct representation of this presupposition turns
out to be, what is important for the purpose of the present discussion is to show that, once we have a
theory of what it means for a presupposition to be anaphoric, then we can explain the facts about
conditionals that we are interested in here. Unfortunately, there is currently still much we do not
know about how exactly anaphoric presuppositions are computed. See also Kamp (2001), in addition
to the references cited in footnote 44.
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John starts smoking again tomorrow do not matter for the satisfaction of the ana-
phoric presupposition.

One more case is worth mentioning before concluding this section. Consider a
situation where Jack was never a smoker. Both a one-past and a two-past subjunctive
conditional are infelicitous.

(83) Jack is not a smoker and never was.
a. #If he quit smoking next summer, his grandmother would

be pleased.
b. #If he had quit smoking next summer, his grandmother

would have been pleased.

The infelicity of (b) is not a counterexample to the claim that the presuppositions in
a two-past subjunctive conditional do not have to be entailed by the current context.
In the above context, there is no contextually salient habit of smoking by Jack that
can be the antecedent for the anaphoric presupposition of quit; therefore, the sen-
tence is infelicitous because the anaphoric component of the presupposition cannot
be resolved. The same is true for one-past and two-past containing the presuppo-
sition trigger too. The following example is adapted from Heim (1992).

(84) Nobody will attend the workshop tomorrow.
a. #If Jack attended the workshop too, he would learn some syntax.
b. #If Jack had attended the workshop too tomorrow, he would

have learned some syntax.

Given the admittance condition for too above, we expect both conditionals in (84) to
be bad, independently of their specific felicity conditions. In the context, where no
individual attended the workshop, anaphora cannot be resolved, and the presup-
position that somebody other than Jack attended the workshop cannot be computed,
let alone satisfied. Other apparent counterexamples to the claim that the presup-
positions in two-past subjunctive conditionals can be inconsistent with the context
can also be shown to be cases of failure to resolve the anaphoric element of the
presupposition triggers.45

45 Jeff King brought to my attention the presupposition trigger too, which I discuss in the text, and
the presupposition trigger even, to which all I said about too can be applied, once we assume that
even, like too, makes reference to a contextually salient group of people (so, roughly, eveni NPi VP
presupposes that i is the least likely of the members of some contextually salient group of people to
V). I argued in the text that these are not counterexamples. As for the presupposition triggered by
the universal quantifier every (non-empty restriction), King claims that there is no contrast between
one-past and two-past subjunctive conditionals. First of all, I have argued in this paper that we
should think of the existential presupposition of a universal quantifier as a pragmatic presupposition.
Second, there are cases that challenge King’s intuition. Consider the following pair, uttered in a
context where it is known that there are no dinosaurs.

(i) #If every dinosaur taller than 15 meters were standing on this old bridge, it
would collapse.

(ii) If every dinosaur taller than 15 meters had been standing on this old bridge,
it would have collapsed.

The presupposition that there exist some dinosaurs is not warranted by the context, thus causing the
one-past counterfactual to be infelicitous. However, the two-past counterfactual seems felicitous.
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6.3 Pragmatic strength: Indicative will conditionals versus one-past subjunctive
conditionals; one-past versus two-past subjunctive conditionals

Let me sum up. We have established the following presuppositions (felicity condi-
tions) for one-past and two-past subjunctive conditionals.

� A one-past subjunctive conditional is felicitous only if:
1. There is a u-world historically accessible at some subinterval in XN (whose
final subinterval is the speech time) but not necessarily at the speech time
(pragmatic presupposition);
2. The presuppositions in the antecedent are entailed by the set of worlds
historically accessible at each subinterval of XN, therefore by the set of worlds
historically accessible at the speech time too (semantic presupposition).

� A two-past subjunctive conditional is felicitous only if:
1. There is a u-world historically accessible at some subinterval in XN (whose
final subinterval is a time before the speech time) (pragmatic presupposition);
2. There is no u-world historically accessible at the speech time (semantic
presupposition);
3. The presuppositions in the antecedent are entailed by the set of worlds
historically accessible at each subinterval of XN; therefore, they are not
required to be entailed by the set of worlds accessible at the speech time
(semantic presupposition).

In principle, one-past subjunctive conditionals should be felicitous when u is known
to be true. However, we feel that the utterance of a one-past subjunctive conditional
suggests that the speaker believes u to be unlikely (when not counterfactual). How
can we account for this intuition? In order to answer this question, I need to consider
indicative will-conditionals.

Inspired by Abusch (1997), and Ogihara (1996), among others, according to whom the
difference between would and will is that the former is the morphological realization of
WOLL+past, and the latter WOLL+present, and following ideas developed in Condo-
ravdi (2001) and Ippolito (2003), I argued in this paper that would in counterfactuals
is the morphological realization of WOLL when embedded under a temporal/aspectual
structure. What about WILL in indicative conditionals such as If John runs the Boston
marathon next spring, he will win? In conditionals, WILL is the morphological reali-
zation of WOLL when embedded under a simple PRES. Therefore, the evaluation time of
the historical accessibility relation is the speech time. (85) is the structure of an
indicative conditional.

ð85Þ
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Does this view explain the semantic and pragmatic properties of indicative condi-
tionals? What needs to be explained is that indicative conditionals are (i) like one-
past subjunctive conditionals in that the ps(u) (and ps(w) not entailed by u) must be
(known to be) true, as shown in (86); but (ii) unlike one-past subjunctive condi-
tionals in that an indicative conditional cannot be counterfactual, as shown in (87).

(86) John is dead.
#If John runs the Boston marathon next spring, he will win.

(87) John is dead.
#If John is alive, he will run the Boston marathon next spring.

The truth conditions for (87) are shown in (88). (What we actually interpret is the
following logical form, which corresponds to the structure in (85): [PRES5[WOLL
[SIM [HIST [NP� [John is alive]]]] [NP�[he run the Boston marathon next spring]]]].)

(88) ½½If John is alive; he will run the Boston marathon next spring��c;g;tc;wc

defined only if gð5Þ O tc; if defined, ½½If John is alive; he will run the
Boston marathon next spring��c;g;tc;wc ¼ 1 if
8w0½w0 is historically accessible from wc at gð5Þ ^ 9t0 � gð5Þ [John
is alive at t0 in w0 ^ :9w00½w00 is historically accessible fom wc at gð5Þ
and s.t. John is alive in w00 at t0 ^ w00 is overall more similar to wc than
w0� �! 9t00 � gð5Þ [he will run the Boston marathon in w0 at t00

and t00 � next spring ]]

The indicative conditional in (87) is true just in case all worlds historically accessible
at the speech time where John is alive next spring and maximally similar to the
actual world are worlds where he runs the Boston marathon. The ccp of an indicative
conditional is given in (89). Simplifying a little, since the modal structure occurs only
in the scope of PRES, the time parameter of SIM and HIST will be tc, the speech time.

(89) c+if u;w ¼ fhg;wi 2 c : ðSIMwðHISTw;tcÞ þ uÞÞ þ w ¼ ðSIMwðHISTw;tcÞ þ uÞÞg

The reader can verify that, given the proposal presented above, an indicative con-
ditional is felicitous only if (i) there is some u-world accessible at the speech time;
and (ii) the ps(u) (and ps(w) not entailed by u) are entailed (by local accommo-
dation) by HISTw;tc .

(90) An indicative conditional if felicitous only if:
a. there is a maximally similar u-world historically accessible

at the speech time.
b. the presuppositions in u (and those in w not entailed by

u) are entailed by HISTw;tc

The difference between indicative conditional and one-past subjunctive conditionals
is the clause (a) in (90). In (87), that John is alive is no longer a possibility.
Therefore, there is no worlds accessible at the speech time where that John is alive is
true, and the sentence is infelicitous. It also follows that (86) is infelicitous in a
context where John already died since the presupposition in u (that John will be
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alive next spring) is incompatible with the set of worlds accessible at the speech
time.46

On the basis of the examples (91) and (92), Karttunen and Peters (1979) sug-
gested that indicative conditionals are not felicitous if the speaker assumes that the
antecedent is false, and that subjunctive conditionals are not felicitous if the speaker
assumes that the antecedent is true.

(91) A. Jack is not going our way.
B. # If he is going our way, he will give us a ride.
C. If he were going our way, he would give us a ride.

(92) A. Jack is going our way.
B. # If he were going our way, he would give us a ride.
C. If he is going our way, he will give us a ride.

This contrast does not immediately follow from the analysis of one past subjunctive
conditionals proposed above which allows a one-past subjunctive conditional to be
felicitous even when the antecedent is (known to be) possible at the speech time. I
believe that the stronger inference that the antecedent of a one-past subjunctive
conditional is counterfactual is a conversational scalar implicature stemming from the
competition with its indicative counterpart. As we saw above, indicative conditionals
presuppose that there is a u-world accessible at the speech time, whereas one-past
subjunctive conditionals presuppose that there is a u-world accessible at some time
during an interval whose final subinterval is the speech time. We also saw that the set of
historically accessible worlds shrinks (that is, possibilities are foreclosed) as time goes
by. Therefore, the presupposition of an indicative conditional asymmetrically entails
the presupposition of a one-past subjunctive conditional: if there is a u-world acces-
sible at the speech time, then there was a u-world accessible at some point during an
interval that includes the speech time; but not vice versa. I will assume a pragmatic
principle, MAXIMIZE PRESUPPOSITIONS, proposed in Heim (1991) and already used by
Ippolito (2003) in her analysis of counterfactuals: according to this principle a
speaker is required to presuppose as much as possible.47 We can derive the impli-
cature of falsity of a one past subjunctive conditional as shown in (ii).

(93) a. If a speaker utters the indicative conditional if u; then w, she is
epistemically certain that u is possible at tc.

b. If a speaker utters the one-past subjunctive conditional if u;would w,
she is epistemically certain that u is possible at some time during

XN which abuts tc.
c. Since the presupposition of an indicative conditional asymmetrically

entails the presupposition of a one-past subjunctive conditional, if
the speaker chooses to utter the one-past subjunctive conditional,

46 I am not suggesting that all indicative conditionals involve a historical accessibility relation. The
present analysis applies to will indicative conditionals. My view is, I believe, perfectly compatible
with the view (Kratzer, 1986, 1991, among others.) that some other indicative conditionals have
different accessibility relations, e.g. epistemic, often expressed by the modal verb must, as in the
sentence If the phone is busy, Jack must be home.
47 An idea very similar to Heim’s was also proposed by Hawkins (1991), even though the latter did
not make explicit reference to presuppositions.
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she is violating Maximize Presuppositions and, assuming that the
speaker is being cooperative, this must be because she is not
epistemically certain that u is possible at tc. Assuming that the
speaker is knowledgeable about the subject, this might be for two
reasons:
1. either because she is epistemically certain that u is not
possible at tc (strong implicature);
2. or because she has some reason to doubt that u is still possible
at tc, and thinks that u is unlikely (weak implicature).

The Karttunen and Peters’ example in (91) and (92) illustrate this point clearly: if it
is known that u is false, then the indicative conditional cannot be uttered (the
presupposition is incompatible with the cntext); if it is known that the antecedent is
true, then the one-past subjunctive conditional cannot be uttered, since a one-past
subjunctive conditional typically triggers the implicatures that the speaker believes
that u is impossible. Note that it follows from the weak implicature in (93) that a
one-past subjunctive conditional will be felicitously uttered even when the ante-
cedent is not taken to be counterfactual, as long as it is taken to be unlikely.

As for two-past subjunctive conditionals, the fact that the antecedent must be
understood to be counterfactual follows from the fact presented in Sect. 5 that the
past tense carries the counterfactual presupposition that the antecedent got fore-
closed at a salient past time and, therefore, is no longer historically accessible at the
speech time.

7 Conclusion

This paper proposes a compositional semantics of subjunctive conditionals. Based on
earlier work by Ippolito (2003), I distinguish two types of subjunctive conditionals:
one-past and two-past. The observation that we started from is that these two types
of conditionals have different felicity conditions: the presuppositions in the ante-
cedent (if any) are required to be (known to be) true in the actual world in the case
of one-past subjunctive conditionals, but they are not in the case of two-past sub-
junctive conditionals. We reviewed two influential analyses of presupposition pro-
jection in conditionals, on which the present work is based: Karttunen (1973) and
Heim (1992). We concluded that both theories could account for the projection
properties of two-past subjunctive conditionals only by adding new projection rules.

Like Heim (1992), the present proposal is interested in deriving the projection
properties of counterfactuals from their truth conditions. The first part of the paper
reviews Condoravdi (2001) and Ippolito (2003) and offers a compositional analysis
of subjunctive conditionals. The second part of the paper reconsiders the projection
facts in light of the analysis proposed and argues that subjunctive conditionals are
bare conditionals embedded under temporal and aspectual operators. A one-past
subjunctive conditional has the structure in (94). A two-past subjunctive conditional
has the structure in (95).

(94) [TenseP PRES½PerfP PERF½AspP8�½WOLL½. . .����.

(95) [TenseP PAST½PerfP PERF½AspP8�½WOLL½. . .����.
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The temporal structure in whose scope the modal operator occurs has the effect of
manipulating the temporal parameter of the historical accessibility relation. In will
indicative conditionals, on the other hand, the temporal parameter of the historical
accessibility relation is always the speech time, as shown below.

(96) ½TenseP PRES½WOLL½. . .���

In the second part of the paper, I argued that the projection properties of subjunctive
conditionals (and, in particular, of counterfactuals) follow from the quantificational
structure that I suggest, and I developed an analysis of presupposition projection in
subjunctive conditionals in the framework of context change semantics. As for one-
past subjunctive conditionals, I argued that the fact that the presuppositions in the
antecedent (and those in the consequent not entailed by the antecedent) must be
(known to be) true at the speech time follows from the Heimian’s theory of pre-
supposition projection as applied to our proposal about the logical form of a sub-
junctive conditional.

However, we also argue that the requirement is that there is at least a time in XN
at which an antecedent-world is historically accessible is pragmatic. Since this time is
not required to be the speech time, a one-past subjunctive conditional is felicitous
even if the antecedent is counterfactual (i.e. incompatible with the set of worlds
historically accessible at the speech time).

As for two-past subjunctive conditionals, I argued that the higher past tense in the
structure denotes a salient past time which functions as the right boundary of the XN
interval, and that the counterfactuality of this type of conditional is a presupposition
associated to this past tense. The fact that the presuppositions in the antecedent (and
those in the consequent not entailed by the antecedent) do not have to be true at the
speech time follows from the fact that the speech time is not included at all in the XN
interval whose right boundary must lie before it.

Let me conclude on a cross-linguistic note. This proposal could shed light on the
fact that, in many genetically unrelated languages, subjunctive conditionals are
marked by imperfective morphology, since in many languages standard occurrences
of universal perfect are marked by imperfective morphology.48 The expected
correlation is that in languages that mark standard occurrences of the universal
perfect with imperfective morphology, subjunctive conditionals will be marked by
imperfective morphology too. This seems true in English, where imperfective mor-
phology occurs in neither, and in Italian, where it occurs in both. But a thorough
study of conditionals in light of the present proposal is needed to ascertain whether
this correlation holds cross-linguistically.
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Appendix

The ontology and composition rules assumed in the paper are given below:

(97) ONTOLOGY: Dt = f0; 1g
Ds = W
D\a;b> = DDa

b
Di = T
Ia = DW	T

a

The rules of composition that I will use are Functional Application and Predicate
Abstraction:

(98) COMPOSITION RULES:
a. Functional Application:
½½a\a;b>ba��c;t;w ¼ ½½a��c;t;wð½½b��c;t;wÞ

b. Intensional Functional Application (world-and time-version):
(i) If a is a branching node and fb; cg the set of its daughters,
then, for any possible world and any assignment a, if ½½b��w;a
is a function whose domain contains kw0:½½c��w

0;a, then
½½a��w;a ¼½½b��w;aðkw0:½½c��w

0;aÞ.
(ii) If a is a branching node and fb; cg the set of its daughters, then,
for any time and any assignment a, if ½½b��t;a is a function whose
domain contains kt0:½½c��t

0;a, then ½½a��t;a ¼ ½½b��t;aðkt0:½½c��t
0;aÞ.

The truth-conditions for the sentence (99) are given below. u is the antecedent, w is
the consequent.

(99) ½½If Jack quit smoking next summer; he would lose the marathon��c;g;wc;tc .

1. ½½PRES5½PERF½8�½WOLL½SIM½HISTu�w�����c;g;tc;wc

defined only if gð5Þ O tc; if defined, ½½PRES5½PERF
½8�½WOLL½SIM½HISTu��w�����c;g;tc;wc=

2. ½½PERF½8�½2½WOLL½SIM½½HISTt2�½ut2���½wt2������c;g;tc;wcðgð5ÞÞ ¼ 1
=by PERF

3. ½kPhiti:kt:9t0½XNðt0; tÞ ^ Pðt0Þ ¼ 1��ð½½8�½WOLL½SIM½HISTu��w���c;g;tc;wcÞðgð5ÞÞ
¼ 1 =by two k-conversions
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4. 9t0½XNðt0; gð5ÞÞ ^ ½½8�½WOLL½SIM½HISTu��w���c;g;tc;wcðt0Þ ¼ 1�
=by entry of 8�

5. 9t0½XNðt0; gð5ÞÞ ^ ½kPhiti:kt:8t00 � tðPðt00Þ ¼ 1Þ�ð½½WOLL½SIM½HISTu��w��c;g;tc;wcÞ
ðt0Þ ¼ 1� ¼ byIFA

6. 9t0½XNðt0; gð5ÞÞ ^ ½kPhiti:kt:8t00 � tðPðt00Þ ¼ 1Þ�ðkt:½½WOLL½SIM½HISTu��w��c;g;t;wcÞ
ðt0Þ ¼ 1� ¼ bythree\lambda�conversions

7. 9t0½XNðt0; gð5ÞÞ ^ 8t00 � t0½½½WOLL½SIM½HISTu��w��c;g;t
00;wc ¼ 1��

=by entry for WOLL

8. 9t0½XNðt0; gð5ÞÞ ^ 8t00 � t0 ½½kp:kq:8w0½pðw0Þ ¼ 1! qðw0Þ ¼ 1��ð½½SIM
½HISTu���c;g;t

00;wcÞð½½w��c;g;t
00;wcÞ��

=by two k-conversions

9. 9t0½XNðt0; gð5ÞÞ ^ 8t00 � t0½8w0 ½½½SIM½HISTu���c;g;t
0;wcðw0Þ ¼ 1! ½½w��c;g;t

00;wcðw0Þ
¼ 1���
since: ½½SIM½HISTu���c;g;t

00;wc ¼ ½kp:kw0:pðw0Þ ¼ 1 ^ :9w00½pðw00Þ ¼ 1 ^ w00 <wc w0��
ð½½HISTu��c;g;t

00;wcÞ ¼ byk-conversion
kw0:½½HISTu��c;g;t

00;wcðw0Þ ¼ 1 ^ :9w00½½½HISTu��c;g;t
00;wcðw00Þ ¼ 1 ^ w00 <wc w0�

=by entry for HIST
kw0:½kp:kw0:w0

has the same history as wc up to t00 and pðw0Þ ¼ 1�Þ½½u��c;g;t
00;wcÞðw0Þ

¼ 1 ^ :00½½kp:kw0:w0

has the same history as wc up to t00 and
pðw0Þ ¼ 1�ð½½u��c;g;t

00;wcðw00Þ ¼ 1 ^ w00\wc w
0�

=by four k-conversions and two applications of IFA

kw0:w0 has the same history as wc up to t00 and ½kw:½½u��c;g;t
00;w�ðw0Þ

¼ 1 ^ :9w00½w00 has the same history as wc up to t00 and
½kw:½½u��c;g;t

00;w�ðw00Þ ¼ 1 ^ w00\wc w
0�

=by four k-conversions

kw0:w0 has the same history as wc up to t00 and ½½u��c;g;t
00;w0 ¼ 1 ^ :9w00½w00 has

the same history as wc up to t00 and ½½u��c;g;t
00;w00 ¼ 1 ^ w00\wc w

0�

by IFA and k-conversion, we can write line 10 as follows:

10. 9t0½XNðt0; gð5ÞÞ ^ 8t00 � t0½8w0½w0 has the same history as wc up to t00 and
½½u��c;g;t

00;w0 ¼ 1 ^ :9w00½w00 has the same history as wc up to t00 and
½½u��c;g;t

00;w00 ¼ 1 ^ w00\wc w
0� ! ½kw:½½w��c;g;t

00;w�ðw0Þ ¼ 1���
=by k-conversion

11. 9t0½XNðt0; gð5ÞÞ ^ 8t00 � t0½8w0½w0 has the same history as wc

up to t00 and ½½u��c;g;t
00;w0 ¼ 1 ^ :9w00½w00 has the same history as wc up to
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t00 and ½½u��c;g;t
00;w00 ¼ 1 ^ w00\wc w

0� ! ½½w��c;g;t
00;w0 � ¼ 1��

since:
½½u��c;g;t

00;w0 defined only if p49; if defined, ½½u��c;g;t
00;w0 ¼ 1 if 9t > t00 s.t. t �

next summer and Jack does not
smoke at t in w0.
and: ½½w��c;g;t

00;w0 ¼ 1 iff 9t > t00 s.t. Jack loses the marathon in w0 at t
we have:

12. ½½If Jack quit smoking next summer; he would lose the marathon��c;g;wc;tc

defined only if gð5Þ O tc; if defined,
½½If Jack quit smoking next summer; he would lose the marathon��c;g;wc;tc

=1 if 9t0½XNðt0; gð5ÞÞ ^ 8t00 � t0½8w0½w0 has the same history as wc up to
t00 and 9t > t00 s.t.t � next summer and Jack does not smoke at t
in w0 ^ :9w00½w00 has the same history as wc up to t00 and 9t > t00 s.t.
t � next summer and Jack does not smoke at t in w00 ^ w00\wc w0� ! 9t > t00

s.t. Jack loses the marathon in w0 at t��; defined only if 8t00 � t0½8w0½w0
has the same history as wc up to t00 ! pðw0Þ ¼ 1��.
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