
Acceptance, Truth, and Probability: The Case of Conditionals1

Ginger Schultheis
January 2023

1 Introduction

In her classic paper On Conditionals, Dorothy Edgington reminds us of the im-
portance of testing the predictions that a semantic theory of conditionals makes
about what she calls our less-than-certain judgments—that is, our non-extreme
credences—in conditionals. If we find that our credences in conditionals are rad-
ically different from those we would expect to have if we were forming credences
in accordance with a certain theory, then that is evidence against the theory. If,
moreover, there is an alternative theory that makes better predictions about our
less-than-certain judgments, then that is reason to prefer the alternative.

This is, more or less, the state of play as I see it in current theorizing about
conditionals. There are two leading theories—the strict theory and the variably
strict theory. Our ordinary credences in conditionals are far out of line with what
the strict theory recommends.2 And there’s a variably strict theory that does bet-
ter: Stalnaker’s variably strict theory.3

In light of this, I recommend rejecting the strict theory in favor of a Stalnake-
rian variably strict theory. Nevertheless, certain inference patterns that are valid
on the strict theory and invalid on the variably strict theory—such as Transitivity,
Contraposition, and Antecedent Strengthening—do share certain good-making
features with classically valid arguments. Transitivity and Contraposition cer-
tainly seem like excellent principles. Although Antecedent Strengthening may
seem less obvious at first, strict theorists have convincingly argued that the full
range of data surrounding this principle is well explained by contextualist or dy-
namic strict theories. In particular, they observe that there is a striking asymme-
try between the acceptability of so-called forward Sobel sequences and reverse
Sobel sequences.

My task in this paper will be to develop a Stalnakerian variably strict the-
ory on which the characteristically strict inference patterns are pseudo-valid:

1Thanks to Andrew Bacon, Cian Dorr, Melissa Fusco, Arc Kocurek, Justin Khoo, Paolo San-
torio, and Snow Zhang for helpful conversations about this material. Special thanks to David
Boylan and Matthew Mandelkern..

2Most of my observations about the strict theory’s predictions about our credences in condi-
tionals are not new. See Adams (1965), van Fraassen (1976), and Edgington (1995).

3See Stalnaker (1968) and Stalnaker (1975).
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roughly, if the premises can be felicitously asserted in a given context, then if the
premises are known in that context, the conclusion is also true in the context. In
the first half of the paper, I will show that the pseudo-validity of these inference
patterns for indicative conditionals falls out of Stalnaker’s theory. This means
that proponents of Stalnaker’s theory have at their disposal a natural explana-
tion of the apparent validity of Transitivity and Contraposition for indicatives,
as well as a compelling account of the asymmetry between forward and reverse
indicative Sobel sequences. Showing that the characteristically strict inference
patterns are pseudo-valid for counterfactuals is a much more formidable task.
Nevertheless, I will show that it can be done. In the second half of the paper, I
develop a new Stalnakerian theory of counterfactuals—building on the work of
Schulz (2014) and van Fraassen (1976)—and I show that the theory predicts that
our three inference patterns are pseudo-valid for counterfactuals.

Here’s the plan for the paper. I begin in §2 with a presentation of the strict
theory and the variably strict theory. §3 presents the credence-theoretic argu-
ment against the strict theory. §4 explains–in an informal way—why Stalnaker’s
theory does better. §5 motivates a version of Stalnaker’s theory for indicatives
and then shows that the theory predicts that Transitivity, Contraposition, and
Antecedent Strengthening are pseudo-valid. §6-7 presents and motivates a new
theory of counterfactuals and then shows that the theory predicts that our three
inference patterns are pseudo-valid for counterfactuals.

2 Strict and Variably Strict Conditionals

According to the strict theory, natural language conditionals have the truth con-
ditions of necessitated material conditionals. The flavor of necessity depends on
the kind of conditional. For indicatives, the necessity is epistemic necessity. An
indicative with antecedent A and consequent B is true if and only if the mate-
rial conditional ⌜not A or B⌝ is true throughout the closest epistemically possi-
ble worlds. For counterfactuals, the necessity is usually taken to be some form
of historical or metaphysical necessity. A counterfactual with antecedent A and
consequent B is true just in case the material conditional ⌜not A or B⌝ is true
throughout the closest historically or metaphysically possible worlds.

To make this more precise, let W be a non-empty set of worlds. Let Rc be a
contextually-supplied accessibility relation over W. We assume that Rc is reflex-
ive. The strict theory runs as follows.4

4See Warmbrod (1981), Veltman (1985), von Fintel (2001), and Gillies (2007) for defenses
of strict theories.
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Strict TheoryJIf A, then BKc,w = 1 if and only Rc(w) ∩ JAKc ⊆ JBKc
The strict theory retains many of the classical properties of the material con-

ditional. Consider:

Transitivity
If A, then B, and if B, then C ⊨ If A, then C

Contraposition
If A, then B ⊨ If not B, then not A

Antecedent Strengthening
If A, then B ⊨ If A and C, then B

It is easy to check that all three inferences are validated by the strict theory.
Beforemoving on, a qualification. Contemporary strict theorists say that con-

ditionals carry a compatibility presupposition. A conditional with antecedent A
presupposes that there are accessible A-worlds. Often this presupposition is for-
malized in a trivalent framework; sentences whose presuppositions are not satis-
fied are said to be neither true nor false. On these theories, our three inferences
are not classically valid; they are Strawson-valid. (Whenever the premises are
true and the conclusion is either true or false, the conclusion is true.5) Other the-
orists prefer amultidimensional treatment of presupposition according towhich
sentences are always true or false, and presupposition is an independent dimen-
sion of meaning.6 (We thus have a four-fold classification: true and presuppo-
sition satisfied, true and presupposition not satisfied, false and presupposition
satisfied, and false and presupposition not satisfied.) On this theory, our three
inferences are indeed classically valid. In what follows I’ll assume a multidimen-
sional treatment of presupposition. This assumption is made purely for ease of
exposition.

To state the variably strict theory, we begin with a contextually-supplied se-
lection function fc that takes a world and an antecedent proposition to a set of
worlds such that:

fc(w, JAKc) ⊆ Rc(w) ∩ JAKc (1)

Then the variably strict theory runs as follows.
5See von Fintel (2001).
6Herzberger (1973) and Kartunnen and Peters (1979).
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Variably Strict TheoryJIf A, then BKc,w = 1 if and only if fc(JAKc,w) ⊆ JBKc
The variably strict theory invalidatesmany classical inference patterns, including
Transitivity, Contraposition, and Antecedent Strengthening.7

3 The Strict Theory and Less-than-Certain Judgments

Begin by observing that we often find ourselves uncertain of a conditional even
thoughweknow that the correspondingnecessitatedmaterial conditional is false.8

Consider a few examples.
There are twenty bikes at my gym. Almost always, if I get to the gym by three,

at least one is free. I say:

(1) I’m confident that if I get to the gym by three, one of the bikes will be free.

Here I express high confidence in the proposition expressed by the indicative
conditional:

(2) If I get to the gym by three, one of the bikes will be free.

This attitude is puzzling from the perspective of the strict theory. On the most
natural way of filling out the example, I know that the material conditional

(3) Either I do not make it to the gym by three or one of the bikes will be free.

is not epistemically necessary—I know it’s possible that I’ll make it to the gym by
three but find no bikes available.

Another example. My friend John and I are talking about the 2022 NBA Fi-
nals. Last year the Warriors faced the Celtics. The Warriors won, and it wasn’t
close. John asks:

(4) What’s the chance that theWarriors would have won if they had faced the
Bucks?

I reply:

(5) About 20-30%, I’d say.

Here I express low, but not zero, confidence in the counterfactual:

(6) If the Warriors had faced the Bucks in the 2022 NBA Finals, they would
have won.

7For variably strict theories, see Stalnaker (1968) and Lewis (1973).
8To my knowledge this objection is due to Edgington (1995).
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Once again this attitude is puzzling from the perspective of the strict theory. On
the most natural way of filling out the example, I know that the material condi-
tional

(7) Either theWarriors did not face the Bucks in the 2022 NBA Finals or they
won.

is not historically or metaphysically necessary—I know that the Warriors could
have lost to the Bucks.

One final example. My partner and I are deciding whether to enter a puzzle
contest. If we enter, one of us will try to complete a difficult puzzle in five hours.
I tell her that I don’t care whether we enter, but that if we do, I should be the one
to play. She asks why, and I reply:

(8) Because I’mmore confident that I would finish in five hours if I tried than
I am that you would finish in five hours if you tried.

This is a natural explanation of why I think I should be the one to play. But once
again the psychological state that I’m reporting is mysterious from the perspec-
tive of the strict theory. I know that my partner could try to finish in five hours
and fail; I know that I could try to finish in five hours and fail.

It is easy to generate more examples like this. We often rely on facts about
how the probabilities of certain counterfactuals compare to the probabilities of
others in our deliberation aboutwhat to do, and in our explanations ofwhywe act
the way we do. Since we usually know that the corresponding strict conditionals
are false, strict theorists will have difficulty explaining these facts.

We turn now to a second feature of our less-than-certain judgments that the
strict theory has a hard time explaining. Our degrees of confidence in condition-
als tend to conform to the principle of Conditional Excluded Middle.

Conditional Excluded Middle
⊨ If A, then B, or if A, then not B

To see this, return to our first example. Observe that insofar as I have high con-
fidence in the proposition expressed by

(2) If I get to the gym by three, one of the bikes will be free.

I should have low confidence in the proposition expressed by

(9) If I get to the gym by three, none of the bikes will be free.

Suppose, for example, that I’m around 70% confident in (2). Then it seems I
should be about 30% confident in (9). Furthermore, I assign zero credence to
the conjunction:
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(10) If I get to the gym by three, one of the bikes will be free, and if I get to the
gym by three, none of the bikes will be free.

This means that I’m certain of the disjunction:

(11) Either, if I get to the gym by three, one of the bikes will be free, or if I get
to the gym by three, none of the bikes will be free.

Moreover, if I learn something that decreasesmy confidence in (2)—say, that the
cycling team is at the gym today—then I will presumably increase my confidence
in (9) so that I remain certain of the disjunction.

Similar things can be said about our second case. Insofar as I have low confi-
dence in the proposition expressed by

(6) If the Warriors had faced the Bucks in 2022 NBA Finals, they would have
won.

I should have high confidence in the proposition expressed by

(12) If the Warriors had faced the Bucks in the 2022 NBA Finals, they would
have lost.

Since I’m around 20-30% confident in (6), I should be around 70-80% confident
in (12). Once again I assign no credence to the conjunction:

(13) If the Warriors had faced the Bucks in the Finals, they would have won,
and if they had faced the Bucks in the Finals, they would have lost.

This means that I am certain of the disjunction:

(14) Either, if theWarriors had faced the Bucks in the Finals, they would have
won, or if they had faced the Bucks in the Finals, they would have lost.

This pattern is pervasive. Our credences in the conditionals ⌜If A, then B⌝ and
⌜If A, then not B⌝, whether indicative or counterfactual, tend to sum to one. Since
we ordinarily assign no credence to their conjunction, it follows that we are con-
forming to the principle of Conditional Excluded Middle.9

The problem is that strict theorists must reject Conditional Excluded Mid-
dle.10 To see why, notice that Conditional Excluded Middle corresponds to the
following constraint on the set of accessible worlds.

At Most One
Rc(w) contains at most one world.

9Tomy knowledge, this observation is originally due to Adams (1965). See also Bacon (2015),
Goodman (2015), and Mandelkern (2018).

10This argument is from Cariani and Goldstein (2018).
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If we want to secure Modus Ponens, we also need:

Reflexivity
Rc(w) containsw.

Putting At Most One and Reflexivity together, it follows that for any world w,
Rc(w) = {w}, and so the conditional ⌜if A, then B⌝ is true atw just in case thema-
terial conditional ⌜not A or B⌝ is true atw. This consequence is unacceptable; the
overwhelming consensus of contemporary philosophers and linguists is that the
material conditional analysis of natural language conditionals is inadequate.11

Strict theorists must therefore reject Conditional Excluded Middle, and so they
will have a hard time explaining why our credences tend to conform to the prin-
ciple.

Finally, our credences do not seem to conform to the characteristically strict
inference patterns of Antecedent Strengthening, Transitivity, or Contraposition.
Consider Antecedent Strengthening. There are ten balls in an urn. They come in
two colors (white and black) and two patterns (dots and stripes). Five balls in
total are white, and five are striped. Among the striped balls, one is white. You
are about to draw a ball. Consider the conditional:

(15) If I draw a ball, it will be white.

Since there are ten balls and five are white, you are 50% confident that (15) is
true. Now consider:

(16) If I draw a ball and the ball has stripes, it will be white.

Since there are five striped balls and one of them is white, you are 20% confi-
dent that (16) is true. This combination of attitudes seems entirely reasonable.
But if Antecedent Strengthening is valid, then the proposition expressed by (15)
entails the proposition expressed by (16). And so if you were forming credences
in accordance with the strict theory, you would have to bemore confident in (16)
than you are in (15).

Similar things can be said about Contraposition and Transitivity, but for rea-
sons of space, I won’t go through detailed examples.12 (Note that given mini-
mal background assumptions both Contraposition and Transitivity entail An-
tecedent Strengthening, so if we reject Antecedent Strengthening, wemust reject
these principles, too.)13

11See Jackson (1992) and Williamson (2020) for two exceptions.
12See Adams (1965) for more examples.
13Before moving on, it’s worth taking a moment to discuss a reply to the credence-theoretic

argument on the strict theorist’s behalf. Some theorists, such as Bennett (2003), say that a sen-
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4 Stalnaker’s Theory and Less-than-Certain Judgments

This credence-theoretic objection to the strict theory would have little force if it
turned out that no theory was capable of making sense of our credences in condi-
tionals. But over the last several decades, a number of authors have shown that
there is a variably strict theory that canmake reasonable predictions: Stalnaker’s
variably strict theory.

For Stalnaker, a conditional with antecedent A and consequent B is true if
and only either there are no accessible A-worlds, or else the closest accessible
A-world is a B-world. (Formally: we state Stalnaker’s theory using the variably
strict semantics introduced in §2 and we require fc(w, JAKc) to contain at most
one world. I will often refer to this world as the selected A-world.) Stalnaker’s
theory validates Conditional ExcludedMiddle.14 When it comes to our less-than-

tence like (17)

(17) It’s likely that if it rains, the picnic will be cancelled.

is conflated with

(18) If it rains, it’s likely that the picnic will be cancelled.

If we apply this theory to conditionals under ‘confident that’ operators, then we should say that
a sentence like (1)

(1) I am confident that if I get to the gym before three, one of the bikes will be free.

is conflated with (19):

(19) If I get to the gym before three, I am confident one of the bikes will be free.

There are several problems with this approach. For one, it is not at all obvious how the strategy
can be extended to account for sentences like:

(20) Yesterday I was confident that if I went to the parade tomorrow, I would have have fun.

(Suppose today is Monday and the parade is on Tuesday.) In particular, (20) does not seem
equivalent to:

(21) ? If I went to the parade tomorrow, yesterday I was confident that I would have fun.

Second, it is not obvious how to extend the strategy to counterfactuals. Consider (22):

(22) I’m confident that if I had died in the crash, you would have died, too.

(22) is obviously not equivalent to:

(23) ? If I had died in the crash, I would have been confident that you would have died, too.

Instead, I take it that the proponent of the conflation strategy wants to say that (22) is conflated
with:

(24) If I had died in the crash, I am confident that you would have died, too.

But if that’s right we need an explanation of why the attitude is not marked with past tense mor-
phology.

14If there are accessible A-worlds, the selected A-world is either a B-world or a not-B-world.
In the first case, ⌜If A, then B⌝ is true; in the second, ⌜If A, then not B⌝ is true. If there are no
accessible A-worlds, both conditionals are true.
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certain judgments in conditionals, this is already significant progress. If Condi-
tional Excluded Middle is valid, then we should expect competent speakers to
form credences in accordance with this principle, and as we saw in the previous
section, that is exactly what we find.

But we can go further. We can give a much more general credence-theoretic
argument in favor of Stalnaker’s theory. To see this, consider:

Stalnaker’s Thesis
The probability of a conditional is equal to the probability of its consequent
given its antecedent.

It is widely accepted that our credences in indicative conditionals tend to con-
form to Stalnaker’s Thesis. Consider some examples. My credence that one of
the stationary bikes will be free, on the supposition that I get to the gym by three,
is high. Correspondingly, I am confident in the conditional:

(2) If I get to the gym by three, one of the bikes will be free.

Suppose I am holding a fair, six-sided die in my hand. Consider:

(25) If I roll the die, it will land on one.

Intuitively, the probability of (25) is 1/6. That is also the conditional probability
that the die lands on one, given that I roll the die.15

Building on the work of van Fraassen (1976), various authors, such asMcGee
(1989), Kaufman (2009), and Bacon (2015), have proven tenability results show-
ing that certain versions of Stalnaker’s Thesis are tenable on certain versions of
Stalnaker’s theory of conditionals.16 Though the details of these results are com-
plex, we can give an informal explanation of how they work. For Stalnaker, there
are four constraints on the selection function. First: if there are epistemically ac-
cessible A-worlds, then the selected A-world is always an A-world. Second: if w
is an A-world, then the selected A-world, at w, is w. Third: if there are epistem-
ically accessible A-worlds, then the selected A-world is epistemically accessible.

15There are alleged counterexamples to Stalnaker’s Thesis—see McGee (2000) and Kaufman
(2004)—which I do not have the space to discuss. I don’t think these examples undermine my
central point: that Stalnaker’s Thesis seems to hold in a great many cases, and that it is a signifi-
cant advantage of Stalnaker’s theory that it predicts this fact.

16I say ‘certain versions of’ Stalnaker’s Thesis because not all of these authors defend Stal-
naker’s Thesis as I have stated it. McGee defends a version that applies only to conditionals
whose antecedents do not contain conditionals; Bacon defends a context-sensitive version. It
is also worth noting that the credence-theoretic argument in favor of Stalnaker’s theory does
not depend on the assumption that even a limited version of Stalnaker’s Thesis holds without
exception.
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Fourth: If there are no epistemically accessible worlds, then there is no selected
A-world: fc(w, JAKc) = ∅. These are the only constraints. So if we’re at an A-world,
the selected A-world is the actual world. Otherwise, we can think of the selection
function as randomly selecting a world from the epistemically possible A-worlds.
With this metaphor in mind, we can begin to see how Stalnaker’s semantics can
capture our less-than-certain judgments. For one, we can be confident that a ran-
domly selected A-world is a B-world even if we know that not all epistemically
possible A-worlds worlds are B-worlds. Moreover, our credences in conditionals
can be sensitive to the distribution of consequent-worlds among the epistemi-
cally possible antecedent-worlds. If few epistemically possible A-worlds are B-
worlds—the probability of B given A is low—then the randomly selected A-world
will probably not be a B-world, and so the probability of the conditional will be
low. If most epistemically possible A-worlds are B-worlds—the probability of B
given A is high—then the selected A-world will probably be a B-world, and so the
probability of the conditional will be high.17

The fact that Stalnaker’s Thesis is tenable on Stalnaker’s theory of condition-
als is a significant point in favor of that theory. As we have seen, our less-than-
certain judgments tend to conform to Stalnaker’s Thesis. A theory that is capable
of vindicating Stalnaker’s Thesis is therefore capable of vindicating our less-than-
certain judgments in indicatives.

There is also reason to be optimistic that a Stalnakerian theory of counterfac-
tuals is capable ofmaking reasonable predictions about our credences in counter-
factuals. As many authors have observed, our credences in counterfactuals tend
to conform to Skyrms’ Thesis, which says, roughly, that one’s credence in a coun-
terfactual is equal to one’s expectation of the chance, at a relevant past time, of
the consequent given the antecedent. Note that our credences in counterfactuals
do not always conform to Skyrms’ Thesis—counterlegals are counterexamples.
Still, Skyrms’ Thesis seems right in a wide range of cases, and recent work on
the probabilities of counterfactuals suggests that a Stalnakerian theory of coun-
terfactuals can account for this fact. (For recent work on this topic, see Khoo
(2022), Schulz (2017), and Schultheis (forthcoming).)

Let’s take stock. Stalnaker’s variably strict theory has a clear advantage over
the strict theory when it comes to predicting and explaining facts about our less-
than-certain judgments in conditionals. I therefore recommend rejecting the strict
theory, and Transitivity, Contraposition, and Antecedent Strengthening along
with it. Nevertheless, as I said at the start of the paper, these three inference
forms do share certain good-making features with classically valid arguments. I

17See Schulz (2017) for an excellent overview.

10



propose to account for their good-making features in terms of pseudo-validity.
My task in the remainder of this paper will be to develop a Stalnakerian variably
strict theory on which all three of our inference patterns are pseudo-valid. I start
with indicatives in §5 and turn to counterfactuals in §6.

5 Stalnakerian Indicative Conditionals

In §5.1 I motivate a version of Stalnaker’s theory of indicatives that draws a close
connection between indicatives and epistemic modals. In §5.2, I show that the
resulting theory predicts that Antecedent Strengthening, Transitivity, and Con-
traposition are pseudo-valid.

5.1 The Semantics

To state Stalnaker’s theory, we begin with a contextually-supplied epistemic ac-
cessibility relation E. I assume for simplicity that E(w) is the set of worlds consis-
tent with what’s known, in w, by the speaker at the time of utterance. I assume
that E is reflexive. A Stalnakerian selection function fE is a contextually-supplied
function that takes a world and a proposition to a set containing at most one
world. Then:

Stalnaker Semantics for IndicativesJIf A, then BKE,w = 1 if and only if fE(w, JAKE) ⊆ JBKE
Wemake four assumptions about fE.

Success
fE(w, JAKE) ⊆ JAKE
Minimality
Ifw ∈ JAKE, then fE(w, JAKE) ⊆ {w}.

Accessibility Constraint
fE(w, JAKE) ⊆ E(w)

Non-Vacuity
If E(w) ∩ JAKE ̸= ∅, then fE(w, JAKE) ̸= ∅

Success secures the validity of Identity, the principle that ⌜if A, then A⌝ is always
true. Minimality secures the validity of Modus Ponens.

The Accessibility Constraint is motivated by the feeling that indicative condi-
tionals talk about possibilities that are compatible with our knowledge. To give a
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more concrete argument, I’ll appeal to the close connection between indicatives
and epistemicmodals.18 In particular, I’ll assume that indicatives are interpreted
according to the same accessibility relation as epistemic modals, and I’ll assume
a standard relational semantics for epistemic modals.

Epistemic ModalsJMust AKE,w = 1 if and only if E(w) ⊆ JAKE
I assume that ⌜Might A⌝ is the dual of ⌜Must A⌝ and is therefore true if and only
if A is true at some accessible world. With the assumption that indicatives and
epistemic modals are interpreted uniformly in place, we can now show that the
Accessibility Constraint (when combinedwith Success andNon-Vacuity) secures
the validity of the following two principles.19

Boxy Or-to-If
Must (A or B) ⊨ If not A, then B

Might-to-Might
Might A and if A, then B ⊨ Might B

We need Boxy Or-to-If to explain why the following (non-boxy) Or-to-If prin-
ciple seems so compelling.

Or-to-If
A or B ⊨ If not A, then B

Suppose I say to you:

(26) Matt is either in Oxford or in London.

You conclude:

(27) Therefore, if Matt is not in Oxford, he’s in London.
18The idea that indicatives and epistemic modals should receive a uniform interpretation is

common, especially in dynamic treatments of conditionals. See, for example, Gillies (2004). See
Santorio (2022) for extensive discussion about the interaction between ‘if’ and ‘might’. See Dorr
& Hawthorne (ms) for a defense of Boxy Or-to-If and Might-to-Might.

19Proof of Boxy Or-to-If. Suppose JMust (A or B)KE,w = 1. Then Jnot AKE ∩ E(w) ⊆ JBKE. By
Success and the Accessibility Constraint, fE(w, Jnot AKE) ⊆ Jnot AKE∩E(w). So fE(Jnot AKE,w) ⊆JBKE. By Stalnaker’s Semantics, JIf not A, then BKE,w = 1.
Proof of Might-to-Might. Assume (1) JMight AKE,w = 1 and (2) JIf A, then BKE,w = 1. Suppose,

for contradiction, that JMight BKE,w = 0. Then E(w) ⊆ Jnot BKE and so E(w) ∩ JAKE ⊆ Jnot BKE.
By the Accessibility Constraint and Success, fE(w, JAKE) ⊆ E(w) ∩ JAKE and so fE(w, JAKE) ⊆Jnot BKE. By (2) and Stalnaker’s Semantics it follows that fE(w, JAKE) ⊆ JBKE. Since fE(w, JAKE) ⊆Jnot BKE and fE(w, JAKE) ⊆ JBKE, it follows that fE(w, JAKE) = ∅. But that contradicts Non-Vacuity
since by (1) E(w) ∩ JAKE ̸= ∅.
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The inference seems flawless. But we can’t say that Or-to-If valid. For if we did, it
would be a short step to the view that indicative conditionals are logically equiva-
lent to material conditionals.20 If we want to deny this, we must deny that Or-to-
If is valid, and find some other way of explaining why the inference from (26) to
(27) seems valid. That’s where Boxy Or-to-If comes in. Suppose I assert (26) and
that I say something true. If you accept my assertion, then (26) becomes part of
our shared information. That is to say, (28) becomes true in our context.

(28) Matt must either be in Oxford or in London.

If Boxy Or-to-If is valid, then (28) entails (27). So when you go on to assert (27)
you say something true in our context.21

Might-to-Might also seems like an excellent principle. Consider:

(29) The fridge might stop working.

(30) If the fridge stops working, the food will spoil.

(31) Therefore, the food might spoil.

This reasoning is impeccable.
Finally, I will assume that that an indicative with antecedent A presupposes

that there are accessible A-worlds.22 Given our assumption that indicatives and
epistemic modals are interpreted uniformly, we can state this compatibility pre-
supposition as follows.

Might Presupposition
An indicative ⌜If A, then B⌝presupposes in a given contextwhat is expressed
by ⌜Might A⌝ in that context.

Might Presupposition is well-motivated. In general, it is not appropriate to assert
20Suppose Or-to-If were valid. Then ⌜not A or B⌝ would entail ⌜if not not A, then B⌝. If

we assume that ⌜not not A⌝ is logically equivalent to A, it follows that the material condi-
tional ⌜not A or B⌝ entails the indicative conditional ⌜if A, then B⌝. The other direction—that
⌜if A, then B⌝ entails ⌜not A or B⌝ is a consequence of Minimality.

21Stalnaker (1975) makes use of the notion of a context set—a set of worlds consistent with
what is commonly presupposed by the speakers—to capture the epistemic flavor of indicatives.
Where Sc is the context set, Stalnaker assumes:

Stalnaker’s Constraint
For allw ∈ Sc, if Sc ∩ JAKc ̸= ∅, then fc(w, JAKc) ⊆ Sc

I prefer the theory in themain text because it preserves the connection between epistemicmodals
and indicatives. This of course assumes a relational semantics for epistemic modals. We might
restore the connection between epistemicmodals and indicatives on Stalnaker’s theory by adopt-
ing a domain semantics following Yalcin (2007). For reasons discussed in Ninan (2018) and
Mandelkern (2019), I believe that this approach to epistemic modality is not well-motivated.

22See Stalnaker (1975) and von Fintel (1999).
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an indicative conditional if it is known that the antecedent is false. For example,
if I assert (32), I can continue with (33), but I can’t continue with (34).

(32) David is not at the party.

(33) ✓ If David had come to the party, he would have brought Matt.

(34) # If David is at the party, he brought Matt.

We can also argue forMight Presupposition by appeal to so-called projection
tests for presupposition.23 The presuppositions of a sentence are preservedwhen
the sentence is embedded in certain environments. For example, the presuppo-
sitions of a sentence ‘S’ tend to be inherited by ‘S?’, ‘I doubt that S’, and ‘maybe,
S’. We can test Might Presupposition by examining whether the presupposition
survives when indicatives are embedded in these environments. Might Presup-
position seems to pass these tests. Suppose I’m wondering whether I can safely
put my mug in the dishwasher. I ask my partner:

(35) Will it be ruined if it’s hand-painted?

If she hadn’t considered that the mug might have been hand-painted, it would
be natural for her to respond:

(36) Wait, you think it might have been hand-painted?

Similar things can be said about indicatives under ‘doubt’ and ‘maybe’. Consider:

(37) Maybe if it’s hand-painted, it will be ruined.

(38) I doubt it will be ruined if it’s hand-painted.

Once again, if my partner hadn’t considered that themugmight have been hand-
painted, it would be natural for her to respond with something like (36).

5.2 Pseudo-Validity and the Inferences

We turn now to the inferences of Transitivity, Contraposition, and Antecedent
Strengthening. I propose to account for the good-making features of these infer-
ences in terms of pseudo-validity.

Pseudo-Validity
The argument from A1,A2, . . . ,An to C is pseudo-valid if and only if, when-
ever the premises can be felicitously asserted and ⌜Must A1⌝, ⌜Must A2⌝,
. . . , and ⌜Must An⌝ are all true, C is also true.

23Chierchia & McConnell-Ginet (2000).
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To say that an argument is pseudo-valid is to say, roughly, that if the premises
can be felicitously asserted, and the premises are entailed by the information in
a given context—that is to say, the premises are true in all epistemically possible
worlds—then the conclusion is also true in that context. Pseudo-valid arguments
tend to strike us as good arguments. Here’s an example from Bledin (2015).

(39) Either Mrs. White did it or Miss Scarlet did it.

(40) Miss Scarlet didn’t do it.

(41) Mrs. White must have done it.

Here’s another example that is closely related to Or-to-If. I say:

(26) Matt is either in Oxford or London.

You conclude:

(42) Matt might be in Oxford, and if he isn’t, he’s in London.

Neither of these arguments is classically valid. In each case, the argument can
have true premises and a false conclusion if the speaker doesn’t know that the
premises are true. Still, both arguments seem excellent. A natural explanation
of this is that both arguments are pseudo-valid. Consider the second case, for
example. On any plausibleway of filling in the details of the example, the premise
is not just true—it is also known by the speaker. If I assert (26), then ordinarily
I am doing so because I know that Matt is either in Oxford or London and I
don’t know that Matt is not in Oxford. (In general, it is not appropriate to assert
a disjunction unless you think both disjuncts are possible.24) If you accept my
assertion, then you will come to know that Matt is either in Oxford or London,
and you will also come to know that Matt might be in Oxford. If the inference
from (26) to (42) is pseudo-valid, then it follows from these facts that (42) is true
in our context. This means that when you assert (42) you say something that is
true. In short, pseudo-valid arguments tend to strike as as excellent arguments
because, ordinarily, if we come to know the premises on the basis of a successful
assertion of the premises, the conclusions must be true, too.25

24This constraint can be justified on familiar Gricean grounds as Stalnaker (1975) suggests.
25Note that Or-to-If is also pseudo-valid. (Remember, we can’t say that it is classically valid

on pain of collapsing the indicative into the material conditional.) As we have seen, arguments
conforming to Or-to-If are compelling; we are liable to mistake them for classically valid infer-
ences. Pseudo-validity is also closely related to Stalnaker’s notion of a reasonable inference. The
inference from premises A1, . . . , An to conclusion C is a reasonable inference if and only, for any
context in which the premises can be felicitously asserted, if the context accepts the premises,
then the context accepts the conclusion. There are two important differences between pseudo-
validity and reasonable inference. The first is that reasonable inference is not defined in terms
of epistemic modality. The second difference is that pseudo-validity does not say that the conclu-
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According to the Stalnakerian theory of indicatives that I have presented,
Transitivity, Contraposition, andAntecedent Strengthening are pseudo-valid. To
see this, consider Transitivity. Suppose ⌜Must (If A, then B)⌝ and ⌜Must (if B, then C)⌝
are true. It then follows that ⌜Must (not A or B)⌝ and ⌜Must (not B or C)⌝ are
both true. (This follows from Modus Ponens and our semantics for epistemic
modals.) It follows that ⌜Must (not A or C)⌝ is true. Finally, by Boxy Or-to-If, it
follows that ⌜If A, then C⌝ is true. The proofs for Antecedent Strengthening and
Contraposition are similar.

We can appeal to the pseudo-validity of Transitivity, Contraposition, and An-
tecedent Strengthening to explain much of the data that is normally taken to
motivate strict theories. Consider Transitivity first. Suppose my friend is having
a party tonight. I say:

(43) If John goes to the party, Matt will go.

(44) If Matt goes to the party, David will go.

If you trust me, then you will and should conclude:

(45) If John goes to the party, David will go.

Here’s another example. I say:

(46) If the power goes out out, the fridge will stop working.

(47) If the fridge stops working, the food will spoil.

If you trust me, you will and should conclude:

(48) If the power goes out, the food will spoil.

We can explain these facts in terms of pseudo-validity. Suppose I felicitously as-
sert (43) and (44) and speak truly. If you accept my assertions, then (43) and
(44) become part of our shared knowledge—(49) and (50) become true in our
context.26

(49) It’s gotta/has to/must be that if John goes to the party, Matt will go.

(50) It’s gotta/has to/must be that if Matt goes to the party, David will go.

Since Transitivity is pseudo-valid, it follows from these facts that (45) is also true.
Thus, when you assert (45) you say something that is true in our context.

Turn to Contraposition. Consider:

(51) If the power went out, the fridge stopped working.
sion is always known when the premises are assertable and known.

26I’m assuming that ‘gotta’ and ‘has to’ are synonymous with epistemic ‘must’ here.
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(52) So, if the fridge didn’t stop working, the power didn’t go out.

Once again, this strikes us as an excellent argument, and once again, I propose to
explain this appearance of validity using pseudo-validity. Suppose I felicitously
assert (51) and that I say something true. If you accept my assertion, then (51)
becomes part of our shared information, and so (53) will be true in our context.

(53) It’s gotta/has to/must be that if the power went out, the fridge stopped
working.

Since Contraposition is pseudo-valid, it follows from these facts that (52) is also
true in our context. Thus, when you assert (52), you say something that is true
in our context.27

Finally, turn to Antecedent Strengthening. Early advocates of the variably
strict theory argued that Antecedent Strengthening is subject to counterexample.
David Lewis (1973) appeals to so-called Sobel sequences, such as:

(54) If Alice comes to the party, it will be fun.

(55) But if Alice and Bob come to the party, it won’t be fun.

This sequence of counterfactuals is unremarkable. But if Antecedent Strength-
ening were valid, Lewis argued, (54) and (55) would be inconsistent. Strict theo-
rists are not convinced. They say that the alleged counterexamples exhibit signs
of illicit context-shifting. For example, they observe that Sobel sequences sound
much worse when their order is reversed.

(55) If Alice and Bob come to the party, it won’t be fun.

(54) ? But if Alice comes to the party, it will be fun.

When we encounter (54) after an assertion of (55), we find it much harder to
accept (54). (We’re tempted to ask: What if Bob also comes?)

As strict theorists observe, this sort of order sensitivity is exactly what we
should expect to find if the apparent counterexamples involved an illicit con-
text shift.28 Remember that an indicative carries a compatibility presupposition:
⌜if A, then B⌝ presupposes that there are accessible A-worlds. With this in mind,
suppose I assert (54). If I say something true, then, according to the strict the-
ory, all epistemically accessible worlds where Alice goes to the party are worlds
where the party is fun. If Bob does not go to the party in any of these worlds, then
the presupposition of (55) is not satisfied. In general, speakers strive to avoid ut-

27Stalnaker (1975) gives a similar explanation of the apparent validity of Transitivity and Con-
traposition for indicatives. He says that both are reasonable inferences in the sense defined in
footnote 25. Stalnaker does not extend this story to counterfactuals.

28My explanation follows von Fintel (2001) and Gillies (2007).
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tering sentences whose presuppositions are not satisfied, and hearers strive to
interpret speakers in ways that do not leave the presuppositions of their utter-
ances unsatisfied. Asserting (55), then, will tend to force the context to change;
hearers will interpret the conditional relative to an expanded set of worlds, one
that includesworlds where Alice andBob go. If the party is not fun in any of these
worlds, then (55) will come out true in our new context.

Now consider what happens when I assert (55) first. If I say something true,
then all epistemically accessible worlds where Alice and Bob go to the party are
worlds where the party is not fun. If you accept my assertion, the compatibility
presuppositionwill ordinarily be satisfied. Thismeans that the presupposition of
(54) will also be satisfied. You have no reason to choose a different accessibility
relation to interpret (54). The strict theory says that (55) and (54) cannot both
be true when interpreted relative to the same accessibility relation. Therefore, it
will typically not be acceptable for me to continue by asserting (54).

I propose to explain the contrast between forward and reverse Sobel sequences
in terms of pseudo-validity. The explanation is similar to the strict theorist’s. For-
ward Sobel sequences are often felicitous because the context tends to change
midway through the sequence. Suppose I assert (54) and say something true.
If you accept my assertion, then all epistemically accessible worlds where Alice
goes to party will be worlds where it is fun. If Bob does not go to the party in any
of these worlds, the presupposition of (55) won’t be satisfied, and so asserting
(55) will usually change the context. Reverse Sobel sequences are typically infe-
licitous because the context tends not to change when the sentences are uttered
in reverse order. Consider any context in which (54) can be felicitously asserted.
If Antecedent Strengthening is pseudo-valid, then (54) and (55) cannot both be
entailed by our information in any such context. Suppose, then, that I assert (55)
in such a context and that I say something true. If you accept my assertion, then
the presupposition of (55) must be satisfied, which in turn means that the pre-
supposition of (54) is satisfied. You have no reason to choose a different acces-
sibility relation to interpret (54). Thus, we should expect that when I go on to
assert (54), you will be puzzled—after all, I am asking you to accept something
that you cannot accept if you have accepted (55).

We have seen that Transitivity, Contraposition, and Antecedent Strengthen-
ing are pseudo-valid on Stalnaker’s theory of indicatives. In fact, it is easy to show
that all characteristically strict inference patterns are pseudo-valid on this the-
ory.29 This means that if we want to argue for the strict theory on the basis of one

29Suppose that one ormore strict conditionals ⌜Must(not A1 or B1)⌝, . . . , ⌜Must (not An or Bn)⌝
together entail another strict conditional ⌜Must (not C or D)⌝. Then the Stalnakerian theory of
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or more of these characteristically strict principles, we will have to show that we
have reason to prefer the strict theorist’s explanation of the apparent validity of
the principle—that the principle is valid—over the explanation I have suggested—
that the principle is merely pseudo-valid. But we should be pessimistic that this
can be done. For one, strict theorists already have to say that at least some ap-
parently excellent inferences—such as Or-to-If—have some status, like pseudo-
validity, that falls short of classical validity and that we tend to mistake for va-
lidity. Why should the characteristically strict principles of Transitivity, Contra-
position, and so forth be treated differently? For another, the probabilistic facts
discussed in §3 tell strongly in favor of the hypothesis that these inference pat-
terns are merely pseudo-valid. Classically valid arguments do not just preserve
knowledge; they also preserve credence. Andwe have seen that characteristically
strict inference patterns are not credence-preserving.

6 Counterfactuals

To secure the pseudo-validity of Transitivity, Contraposition, and Antecedent
Strengthening for indicative conditionals, we appealed to the close connection
between indicatives and epistemic modality. To secure the pseudo-validity of
these principles for counterfactuals, I will appeal to the close connection between
counterfactuals and the modals ‘had to’ and ‘could have’. In particular, I will de-
velop a Stalnakerian theory of counterfactuals that validates both of the following
principles.

Counterfactual Or-to-If
Had to be that (A or B) ⊨ Had not been that A, would have been that B

Qualified Counterfactual If-to-Or
Might not A, Must (A� B) ⊨ Couldn’t have been that (A and not B)

If we assume, as I will, that ‘had to’ and ‘could have’ are duals, then these two
principles suffice to secure the pseudo-validity of our three inference patterns.
To see this, consider Transitivity. Suppose A� B andB� C can be felicitously
asserted in a given context.30 In general, a counterfactual can be felicitously as-
serted only if its antecedent is not known to be true. (I will say more to justify
this assumption in §7.1.) If that’s right, then ⌜Might not A⌝ and ⌜Might not B⌝
are both true. Suppose further that ⌜Must (A� B)⌝ and ⌜Must (B� C)⌝ are
indicatives will say that the inference from ⌜if A1, then B1⌝, . . . , ⌜if An, then Bn⌝ to ⌜if C, then D⌝
is pseudo-valid.

30I use ‘A� B’ as short for the counterfactual with antecedent A and consequent B.

19



both true in the context. ByQualified Counterfactual If-to-Or, it then follows that
⌜Couldn’t have been (A and not B)⌝ and ⌜Couldn’t have been (B and not C)⌝ are
both true. This entails that ⌜Couldn’t have been (A and not C)⌝ is also true. Since
‘could have’ and ‘had to’ are duals, it follows that ⌜Had to be that (not A or C)⌝ is
true. Finally, by Counterfactual Or-to-If, the counterfactual A� C is true. The
proofs for Antecedent Strengthening and Contraposition are similar.31

Here’s the plan for the next two sections. I’ll start in §6.1 by rehearsing some
facts about the grammatical ingredients of counterfactuals.Wewill see that coun-
terfactuals contain past tense morphology that appears not to be interpreted in
the usual temporal way. I’ll discuss the two main approaches to the semantics
of this so-called fake past—the past-as-past approach and the past-as-modal
approach. In §6.2-6.3, I’ll present my own theory following in the past-as-modal
tradition. In §7.1 I highlight a shortcoming of the theory as it stands. In partic-
ular, I will show that the theory does not yet secure Qualified Counterfactual
If-to-Or. In§7.2, I suggest that the problem is a close relative of a familiar prob-
lem concerning the probabilities of indicatives. In §7.3, I suggest a solution that
mirrors the standard solution to the problem for indicatives. I then show that
the resulting theory validates Counterfactual Or-to-If and Qualified Counterfac-
tual If-to-Or, which means that the theory also secures the pseudo-validity of
Transitivity, Contraposition, and Antecedent Strengthening. In §7.4 I appeal to
pseudo-validity to explain the good-making features of these three inference pat-
terns for counterfactuals.

6.1 Fake Tense

Consider:

(56) If Daniel is not teaching this quarter, he will teach next quarter.

(57) If Daniel were not teaching this quarter, he would be teaching next quar-
ter.

Notice that the antecedent and consequent of (57) take a morphologically past
tense form. The antecedent contains ‘were’ instead of ‘is’, and the consequent
contains ‘would’ instead of ‘will’. Yet (57) does not seem to be about events in the

31You might be wondering why I’m not relying on the following stronger principle:

Counterfactual If-to-Or
Must (A� B) ⊨ Couldn’t have been that (A and ¬B)

I will explain why in §7.1.
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past; instead, it makes a claim about a hypothetical scenario in which Daniel is
not teaching this quarter—namely, that in that scenario, he teaches next quarter.

Iatridou calls this extra layer of past tense morphology fake past. She and
others observe that, across a wide range of languages in different families, we
find that past tense markers in certain constructions—such as conditionals—do
not seem to be interpreted as referring to the past; instead, they seem to be in-
terpretedmodally.

How, exactly, does the past tense morphology in counterfactuals give rise to
this apparent modal interpretation? The first theory—the past-as-past theory—
says that the past tense markers are, contrary to appearances, interpreted in the
usual temporal way. Proponents of this theory say that in counterfactuals like
(57), the past tense takes wide scope over the conditional, modifying a covert
modal; roughly, the past takes us back to a time when the antecedent was still
open and conveys what was necessary or possible then. (57), for example, says
that it was necessary that if Daniel were not teaching this quarter, he would
be teaching next quarter.32 The second theory—the past-as-modal theory—says
that the past tense does indeed have a modal interpretation in certain construc-
tions, such as counterfactuals. One intriguing idea, due to Iatridou (2000), is
that the past tense has a core schematic meaning expressing some kind of dis-
tance. In its temporal interpretation, the past conveys temporal distance from
a designated time. In its modal interpretation, the past conveysmodal distance
from a designated modal parameter.33

We find similar tense morphology in modal constructions. My focus will be
on the modals ‘could have’ and ‘had to’. To take an example, suppose our room-
mate David comes home, and leaves his wet umbrella at the door. You and I are
heading out for a walk. Just as we step into the rain, I notice that you aren’t wear-
ing your raincoat.

(58) Why didn’t you wear your raincoat? It had to be raining out—you saw
David’s umbrella.

Or suppose instead that it turns out not to be raining by the time we get outside.
Surprised that you didn’t prepare for rain, I say:

(59) Why didn’t you wear your raincoat? It could have been raining out right
now.

In both (58) and (59), we find past tense morphology on the modals. We have
‘had to be raining’ instead of ‘has to be raining’ in the case of (58) and ‘could have

32See Ippolito (2013), Khoo (2015), and Khoo (2022) for past-as-past theories.
33See Iatridou (2000), Schulz (2014), and Mackay (2019) for past-as-modal theories.

21



been raining’ instead of ‘could be raining’ in the case of (59). (58) seems to be say-
ing, roughly, that we knew, or should have known, that it would be raining when
we stepped outside; likewise, (59) seems to be saying, roughly, that rainwas com-
patible with an impoverished knowledge state—in this case, our knowledge state
before stepping outside.

Discussions about the interaction between modals and tense tend not to as-
similate sentences like (58) and (59) to fake tense. The reason for this is per-
haps that these sentences seem on their face to be more amenable to a past-as-
past treatment than counterfactuals. But in the next section I will argue that we
have reason to believe that counterfactuals and ‘could have’ and ‘had to’ are in-
terpreted uniformly. If we’re assuming a uniform treatment, our approach to
counterfactuals should inform our approach to these modals; in particular, if we
decide on a past-as-modal approach to counterfactuals, as I will suggest, it is
natural to extend this past-as-modal approach to ‘had to’ and ‘could have’.

The theory of fake tense that I favor follows in the past-as-modal tradition.
I propose that the past tense, in its modal interpretation, shifts the accessibil-
ity relation relative to which we interpret the embedded conditional or modal.
Roughly, a counterfactual with antecedent A and consequent B is true relative to
our actual information if and only if the corresponding indicative is true relative
to a contextually-determinedweakening of our information. Likewise, I will say
that the modal claim ⌜It had to be that A⌝ is true relative to our current informa-
tion just in case ⌜It has to be that A⌝ is true relative to a contextually-determined
weakening of our information. In the next two sections, I present a sketch of this
theory.

6.2 A Past as Modal Theory

I begin with a referential theory of tense, according to which tenses, like pro-
nouns, refer to particular entities.34 Just as the pronoun ‘she’ is used to talk about
a particular, contextually-salient individual, the past tense is used to talk about
a particular, contextually-salient time. On this view, tenses are treated as free
variables whose values are determined by a contextually-supplied assignment
function g. ⌜Pasti A⌝ says that A is true at the time picked out by g(i). I will also
assume, following Heim (1994), that the past, in its temporal interpretation, car-
ries a presupposition of temporal precedence: the past presupposes that the time
picked out by g precedes the time of utterance.

The modal interpretation of past replaces variables over times with variables
34See Partee (1973).
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over accessibility relations. We say that one accessibility relation E1 is at least as
informed as another accessibility relation E2 (in symbols: E1 ≥ E2) if and only if
E1(w) ⊆ E2(w) for allw. Andwe say that E1 ismore informed thanE2 (in symbols:
E1 > E2) if and only if E1(w) ⊂ E2(w) for all w. To interpret the modal past, we
assume that context supplies a set of accessibility relations E = {E1,E2, . . .En}
totally ordered by≥ and a variably assignmentg that assigns to each free variable
an accessibility relation in E . To interpret conditionals, we continue to assume
that context supplies an accessibility relation E representing the knowledge of
the speaker (and we assume that E ∈ E). We have the following semantic entry
for the modal past.

Semantics for Modal PastJPasti AKw,g,E,E = 1 if and only if JAKw,g,g(i),E = 1

The presupposition of temporal precedence is replaced by a presupposition of in-
formational precedence. In its modal interpretation, ⌜Pasti A⌝ presupposes that
the accessibility relation g(i) is less informed than E (the accessibility relation
representing the speaker’s knowledge).35

I assume that a counterfactual involves a past tense operator scoping over the
conditional.

(61) Pasti (if A, then B)

I will continue to assume Stalnaker’s semantics for indicative conditionals, re-
stated below.

Stalnaker’s SemanticsJIf A, then BKw,g,E,E = 1 if and only if fE(w, JAKg,E,E) ⊆ JBKg,E,E
35This proposal is partly inspired by Heim (1992)’s discussion of presuppositions in counter-

factual antecedents. Consider:

(60) If John had attended too, we would have had a great time.

Since (60) can be felicitous, we must be interpreting the presupposition of ‘too’ relative to an
information state that contains some, but not all, of our information. Heim writes:

These examples suggest that the antecedent of a counterfactual is not really added
to an ‘empty’ context, but to one which is in some sense a revision of the common
ground c. It results from c by suspending some of the assumptions in c. (page 204)

My account also builds on Schulz (2014). However, there’s an important difference between my
account andhers. For Schulz, themodal past does not shift the information state relative towhich
we interpret the embedded expression to a weakening of our actual information state, but to a
set of worlds that is inconsistent with our actual information. This has bad consequences—for
example, Modus Ponens can fail. (See Mackay (2015).) observes. My proposal is also similar in
spirit to the proposals ofMackay (2019) andKaufman (2013), though the formal implementation
differs from both.
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Combining our semantics for modal past with Stalnaker’s Semantics for condi-
tionals gives us:

Semantics for CounterfactualsJPasti (if A, then B)Kw,g,E,E = 1 if and only if fg(i)(w, JAKg,g(i),E) ⊆ JBKg,g(i),E
This says that a counterfactual ⌜If had been that A, would have been that B⌝ is
true at a worldw, relative to our information state E, just in case the correspond-
ing indicative conditional ⌜If A, then B⌝ is true at w, relative to a contextually-
determined, less informed accessibility relation g(i).

On this theory, all of the differences between indicatives and counterfactuals
are grounded in differences in what information is held fixed when we evaluate
the conditional. When we evaluate an indicative, we hold fixed everything we
know: the selected antecedent-world must be epistemically possible. When we
evaluate a counterfactual, we hold fixed only some of what we know: the selected
antecedent-worldmust be consistent with g(i)(w). Take an example. Supposewe
know Matt made it on time to the dinner at six. We’re told he caught the bus at
five. Doubting that leaving at five left him enough time to get here by six, you
say:

(62) If Matt had left at five, he wouldn’t have made it to the dinner on time.

To evaluate (62), we temporarily suspend some of our knowledge—our knowl-
edge of the fact thatMattmade it to the dinner on time, among other things—but
we holdmuch of what we know fixed. In particular, we tend to hold fixedmuch of
our knowledge about what happened before the time of the events described in
the antecedent. For example, we hold fixed facts about when Matt started to get
dressed, facts about which buses were running at that time, and so forth. What
we do and do not hold fixed is represented by the accessibility relation g(i). If
we’re holding fixed facts about when Matt started to get dressed, then g(i) takes
each worldw to a set of worlds consistent with what we know, inw, about when
he started getting dressed. If we’re holding fixed facts about the bus schedules,
then g(i) takes each world w to a set of worlds that is consistent with what we
know, inw, about the bus schedules.

As many authors have noted, this pattern of holding the past history of the
world fixed is pervasive. Many authors go so far as to say that when we’re evalu-
ating a counterfactual whose history concerns a particular period of time, there
is some time t—usually not too long before the period of time in question—such
that we hold fixed all facts about history before t.36 Following Dorr (2016), I do

36See Lewis (1979).

24



not insist on this principle.37 Nevertheless, I agree with Dorr and others that the
principle is a good heuristic in the sense that, typically, when evaluating a coun-
terfactual whose antecedent concerns a particular period of time, we hold fixed
a broad range of facts about history before that time.

There is of course a great deal more to say about these issues, but it is beyond
the scope of this paper to give a detailed account of what is and what is not held
fixed. I take it that we have a a rough-and-ready understanding of the notion and
that is enough for my purposes. Note that I do not assume that it is possible to
give a reductive analysis of what is held fixed. It may be that we need counterfac-
tuals to distinguish what we may rely on from what we may not rely on: roughly,
the propositions that we hold fixed are those that would still have been true if
the antecedent had been true.

Remember the four constraints on the selection function. First we have the
principle of Success, which says that the selected A-world is an A-world. Second,
we have the principle of Minimality, which says that ifw is an A-world, then the
selected A-world, atw, isw. The difference between indicatives and counterfac-
tuals primarily concerns the final two constraints: the Accessibility Constraint
and Non-Vacuity. For indicatives, these are stated in terms of what we know.
For counterfactuals, they are stated in terms of what we’re holding fixed for the
purposes of evaluating the counterfactual.

Accessibility Constraint
fg(i)(w, JAKg,g(i),E) ⊆ g(i)(w)

Non-Vacuity
If g(i)(w) ∩ JAKg,g(i),E ̸= ∅, then fg(i)(w, JAKg(i)) ̸= ∅

Recall that I motivated the Accessibility Constraint for indicative conditionals
by appealing to the close connection between indicatives and epistemic modals.
In a similar spirit, I will motivate the Accessibility Constraint for counterfactuals
by appeal to the close connection between counterfactuals and themodals ‘could
have’ and ‘had to’.

To begin, I will assume that ‘has to’ has an epistemic interpretation with the
same meaning as epistemic ‘must’. I will continue to assume a standard rela-
tional semantics for epistemic modals, restated below.

37If we say that all facts about history are held fixed in what Lewis (1979) calls standard con-
texts, then there is strong pressure to say that the laws of nature are not held fixed in these
contexts. But—as Dorr persuasively argues—the hypothesis that the laws of nature are not held
fixed in standard contexts has unpalatable consequences.
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Epistemic ModalsJHas to be that AKw,g,E,E = JMust AKw,g,E,E = 1 if and only if E(w) ⊆ JAKg,E,E
I will assume that the modal claim ⌜It had to be that A⌝ has the following much-
simplified logical form.38

(67) Pasti (has to be that A)

Combining our semantics for the modal past with our relational semantics for
epistemic modals gives us:

Semantics for ‘Had to’JPasti (has to be that A)Kw,g,E,E = 1 if and only if g(i)(w) ⊆ JAKg,g(i),E
This says that ⌜It had to be that A⌝ is true relative to our current information just
in case ⌜It has to be that A⌝ is true relative to a contextually-determinedweaken-
ing of our information. Return to the raincoat example. As we step into the rain,
I say:

(58) Why didn’t youwear your raincoat? It had to be raining—you sawDavid’s
umbrella.

I say that (58) is true in our context if and only if the epistemic modal claim

(68) It has to be raining.

is true relative to a contextually-determined accessibility relation g(i) that is
less informed than E, the accessibility relation representing our knowledge. In

38Hacquard (2006) claims that English epistemic modals never occur under the past tense.
She is aware of apparent counterexamples to this claim, such as the following example due to
von Fintel and Gillies (2008). Sophie opens the freezer looking for ice cream. She doesn’t find
any. Asked why she opened the freezer, she replies:

(63) Because there might have been ice cream in the freezer.

Hacquard argues that this sentence contains an elided I thought that and that it is the attitude
verb that shifts the time of the modal. Thus we have:

(64) Because I thought that there might have been ice cream in the freezer.

I don’t see how Hacquard’s story can account for all uses of sentences like (63). Suppose I lost
my keys. We search the house. I decide not to searchmy office. You find them in the house. Later
I tell you that I didn’t search the office. You remind me that I have lost my keys there before. I
reply:

(65) You’re right. I guess they might very well have been in the office.

This does not mean:

(66) ? You’re right. I guess I thought they might very well have been in the office.

See also Boylan (2020) for further arguments against this strategy.
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the context most naturally evoked by (58), this less informed accessibility rela-
tion represents what we were in a position to know just before stepping outside.
Thus, while (68) says that all worlds compatible with our present information—
which includes, among other things, the fact that we now see raindrops—are
worlds where it’s raining, (58) says that all worlds compatible with our earlier
information—which does not include the fact that we see raindrops, but does
include the fact that David was carrying an umbrella—are worlds where it’s rain-
ing.

I assume that ‘could have’ is the dual of ‘had to’ and therefore that the modal
claim ⌜It could have been that A⌝ is true in our context just in case some g(i)-
accessible world is an A-world.

Now that we have a semantics for ‘had to’ and ‘could have’ on the table, we
can show that the Accessibility Constraint (when combined with Success and
Non-Vacuity) secures the validity of the following counterfactual analogues of
Boxy Or-to-If and Might-to-Might.39

Counterfactual Or-to-If
Had to be that (A or B) ⊨ Had not been that A, would have been that B

Could-to-Could
Could have been that A, and A� B ⊨ Could have been that B

Counterfactual Or-to-If looks just as plausible as its indicative counterpart. Con-
sider the following case, adapted from Edgington (2008). We’re hunting for a
treasure. The organizer says, “I’ll give you a hint. It’s either in the attic or the
garden.” Trusting him, I go to the attic and tell my partner to search the garden.

39Proof of Counterfactual Or-to-If. Suppose JPasti (has to be that (A or B))Kw,g,E,E = 1. By
the semantics for modal past, JHas to be that (A or B)Kw,g,g(i),E = 1. By the semantics for
modals, g(i)(w) ∩ Jnot AKg,g(i),E ⊆ JBKg,g(i),E . By Success and the Accessibility Constraint,
fg(i)(w, Jnot AKg,g(i),E) ⊆ g(i)(w) ∩ Jnot AKg,g(i),E . It follows that fg(i)(w, Jnot AKg,g(i),E) ⊆JBKg,g(i),E . By Stalnaker’s Semantics, JIf not A, then BKw,g,g(i),E = 1. Finally, by the semantics for
modal past, JPasti (if not A, then B)Kw,g,E,E = 1.
Proof of Could-to-Could. Assume (1) JPasti (Could be that A)Kw,g,E,E = 1

and (2) JPasti (If A, then B)Kw,g,E,E = 1. Suppose, for contradiction, thatJPasti (Could be that B)Kw,g,E,E = 0. Then JCould be that BKw,g,g(i)E = 0. By the semantics
for modals, g(i)(w) ⊆ Jnot BKg,g(i),E and so g(i)(w) ∩ JAKg,g(i),E ⊆ Jnot BKg,g(i),E . By Suc-
cess and the Accessibility Constraint, fg(i)(w, JAKg,g(i),E) ⊆ g(i)(w) ∩ JAKg,g(i),E . It follows that
fg(i)(w, JAKg,g(i),E) ⊆ Jnot BKg,g(i),E . Next observe that by (2) and the semantics formodal past, we
have that JIf A, then BKw,g,g(i),E = 1. So by Stalnaker’s Semantics, fg(i)(w, JAKg,g(i),E) ⊆ JBKg,g(i),E .
We now have that fg(i)(w, JAKg,g(i),E) ⊆ JBKg,g(i),E and that fg(i)(w, JAKg,g(i),E) ⊆ Jnot BKg,g(i),E .
It follows that fg(i)(w, JAKg,g(i),E) = ∅. By Non-Vacuity, g(i)(w) ∩ JAKg,g(i),E = ∅ and soJIt could be that AKw,g,g(i),E = 0. But then it follows that JPasti (Could be that A)Kw,g,E,E = 0,
which contradicts (1).
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I discover the treasure. “Why did you tell me to search the garden?” she asks. I
reply:

(69) The treasure had to have been either in the attic or the garden. (The or-
ganizer told me it was in one of those places.)

My partner concludes:

(70) If it hadn’t been in the attic, it would have been in the garden.

This inference is flawless. Here’s one more example. You say:

(71) It couldn’t have been that Matt left at five and made it to the dinner by
six.

I infer:

(62) If Matt had left at five, he wouldn’t have made it to dinner by six.

Once again this inference seems excellent.
Could-to-Could also looks like a good principle. Consider:

(72) It could have been in the garden.

(73) If it had been in the garden, you would have found it in the garden.

(74) Therefore, you could have found it in the garden.

This reasoning is impeccable.

6.3 The Compatibility Presupposition

We turn now to the presuppositions of counterfactuals. Remember that an in-
dicative conditional with antecedent A presupposes that there are epistemically
accessible A-worlds. Since indicatives and epistemic modals are interpreted uni-
formly, this means that an indicative with antecedent A presupposes in a given
context what is expressed by ⌜Might A⌝ in that context. Before I can say more
about the presuppositions of counterfactuals, I need to make note of an impor-
tant feature of presuppositions.

In general, the presuppositions of an embedded clause are evaluated relative
to the sentence’s local embedding environment–often called a local context.40

We can think of this local information state as representing the information that
is already available at a certain point in the course of processing the sentence.

40There are different ways tomodel local contexts. Some followHeim (1983) andmodel them
in a dynamic framework. Others follow Schlenker (2009) and model them in a static framework.
If wewanted to give a complete account of the presuppositions of counterfactuals, wewould need
to say more about what local contexts are and how they are updated. This is not the place to give
such an account. See Mandelkern (2019).
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For example, the local context of the right conjunct of a conjunction includes
information in the left conjunct; the local context of the consequent of a condi-
tional includes information in the antecedent. Compare (75), on the one hand,
with (76) and (77), on the other.

(75) Susie stopped smoking.

(76) If Susie used to smoke, she stopped smoking.

(77) John believes that Susie stopped smoking.

(75) presupposes that Susie used to smoke and is felicitous only if the speaker
knows that Susie used to smoke. This is not the case for (76) or (77). These sen-
tences can be felicitously asserted even when the speaker does not know that
Susie used to smoke. The standard explanation is that, in both cases the presup-
position of ‘Susie used to smoke’ need only be satisfied relative to the sentence’s
local context. In the case of (76), the local context includes the information in
the antecedent; in the case of (77), the local context is John’s belief state.

Like all presuppositions, Might Presupposition is also interpreted in a local
manner. Consider:

(78) John thinks that he is going to teach during autumn, and he also thinks
that if he teaches in autumn, he won’t teach in winter.

(78) does not presuppose that John might teach in autumn. Instead, the presup-
position of the indicative conditional is interpreted relative to John’s belief state,
and (78) presupposes only that John believes he might teach during autumn.41

Observe that (79) is felicitous.

(79) John is not going to teach in autumn. But John thinks that he is, and he
also thinks that if he teaches in autumn, he won’t teach in winter.

We have said that a counterfactual consists of an an indicative conditional
embedded under a past tense operator, and that the role of the past tense is to
shift the information state relative to which we interpret the embedded condi-
tional to a less informed accessibility relation g(i). A natural hypothesis is that
when a conditional occurs embedded under a past tense operator, we interpret
the conditional’s presuppositions relative to this less informed accessibility rela-
tion.42 If that’s right, then our theory will predict:

41Note that it will not suffice to simply combine our semantics for conditionals with the stan-
dard presupposition algorithm if we want to predict that (79) presupposes that John thinks that
hemight teach in autumn. But there’s reason to believe that an alternative approach—specifically,
the one developed in Mandelkern (2022)—will deliver the right predictions.

42This hypothesis is supportedHeim’s example discussed in footnote 35. You and I both know
thatMarywent to the party. I’mwonderingwhether her partner Johnwent too. You’re pretty sure
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Could Have Presupposition
A counterfactual with antecedent A presupposes in a given context what is
expressed by ⌜It could have been that A⌝ in that context.

Although the data is more delicate than it is with indicatives, the counterfac-
tual compatibility presupposition is plausible. Consider:

(80) The treasure had to have been hidden in the attic.

(81) ? If it hadn’t been hidden in the attic, it would have been hidden in the
garden.

We can also motivate Could Have Presupposition by appeal to the tests for pre-
suppositionmentioned in §5. Consider counterfactuals embedded in yes-noques-
tions. I ask my partner:

(82) Would you have come with me if I had taken a job in Hawaii?

If she didn’t know that a job in Hawaii was on the table, it would be natural for
her to respond with:

(83) I didn’t know that you could have taken a job in Hawaii.

Similar things can be said about ‘maybe’ and ‘doubt’.

(84) Maybe if I had taken a job in Hawaii, you would have come with me.

(85) I doubt you would have come with me if I had taken a job in Hawaii.

Once again, if my partner hadn’t considered that I could have taken a job in
Hawaii, it would be natural for her to respond with something like (83).

7 Counterfactuals and Sequence Semantics

We have a Stalnakerian semantics for counterfactuals in place. But the theory is
not quite right as it stands. Recall:

Qualified Counterfactual If-to-Or
Might not A, Must (A� B) ⊨ Couldn’t have been (A and not B)

he didn’t. You say:

(60) If John had attended too, I would have seen him.

(60) is felicitous. This suggests that we are interpreting the presupposition of the antecedent—
that a salient individual (in this case Mary) attended the party—relative to an information state
that contains some of our knowledge, but not all of our knowledge. For example, the informa-
tion state must contain our knowledge of the fact that Mary went, but it must not contain our
knowledge of the fact that John did not go.
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I will argue that this is a good principle, but that as is stands, our theory does not
validate it.

7.1 Counterfactual If-to-Or

To motivate Qualified Counterfactual If-to-Or, I’ll begin by considering the fol-
lowing stronger principle.

Counterfactual If-to-Or
Must (had been A, would have been B) ⊨ Couldn’t have been (A and not B)

This principle says that if a counterfactual with antecedent A and consequent
B is known in a given context, then ⌜Couldn’t have been (A and not B)⌝ is also
true in that context. There are reasons to think this stronger principle is a good
principle. Take the case of the dinner party. I am confident that leaving at five
would not have left Matt enough time to get to the dinner by six. I say:

(86) It’s gotta/has to/must be that if Matt had left at five, he wouldn’t have
made it on time.

Assume you trust me and accept (86). Then it seems you must also accept:

(87) He couldn’t have left at five and made it by six.

Now suppose instead that you disagree with me. You think that an hour might
have been enough time. You say:

(88) I’m not so sure. He could have left at five and made it by six.

Here you present (88) as a challenge to (86). And if I accept (88), I have to retract
(86).

Consider a second example—the treasure hunt case. I say:

(89) It’s gotta/has to/must be that if hadn’t been in the garden, it would have
been in the attic.

Suppose you trust me and accept (89). Then you must also accept:

(90) The treasure couldn’t have been anywhere else.

Now suppose instead that you have reason to believe that the man who gave
me the tip was not the real organizer, and that it was a fluke that the treasure
happened to be in the attic. You do not accept (89) and you reply:

(91) I’mnot so sure. I think the treasure couldhave beenhidden in the kitchen.

Once again you seem to be presenting (91) as a challenge to (89), and if I accept
(91), I must retract (89).
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On the basis of these examples and others like them, we might be tempted
to conclude that Counterfactual Or-to-If is valid. But we should not. Counter-
factual If-to-Or is in tension with the principle of Conjunctive Sufficiency—the
principle that a counterfactual with antecedent A and consequent B is true when-
ever A and B are true.43 And Conjunctive Sufficiency follows from Conditional
ExcludedMiddle togetherwithModus Ponens. Since our Stalnakerian semantics
for counterfactuals validates both of these principles, it also validates Conjunc-
tive Sufficiency.Wehave seen that there are strong reasons to accept Conditional
Excluded Middle, and it goes without saying that there are strong reasons to ac-
cept Modus Ponens.

We should not say that Counterfactual If-to-Or is valid, then. But it turns
out that we don’t need the full strength of Counterfactual If-to-Or to account
for the seeming reasonableness of inferences conforming to this principle. To
see this, observe that counterfactuals cannot be felicitously asserted when their
antecedents are known to be true. If you assert a conditional at all in a case like
this, it must be the indicative.44 This means that Qualified Counterfactual If-to-
Or suffices to account for cases like the dinner case and the treasure hunt case,
and others like them. In the dinner case, I don’t know that Matt left at five when
I assert (86); in the treasure hunt case, I don’t know that the treasure was not
in the attic when I assert (89). Qualified Counterfactual If-to-Or allows us to
say that if a counterfactual ⌜If had been that A, would have been that B⌝ can be
felicitously asserted in a given context, then if the counterfactual is known in that
context, it follows that ⌜Couldn’t have been that A and not B⌝ is true.

The problem is that, as it stands, our theory does not validate even thisweaker
principle. Consider a simple three-world model. In w1, Matt does not flip the
coin. Inw2, Matt flips the coin and it lands heads. Inw3, Matt flips the coin and

43Assume Conjunctive Sufficiency. Then ⌜Must (A and B)⌝ entails ⌜Must (A � B)⌝. But
⌜Must (A and B)⌝ does not entail ⌜Couldn’t have been (A and not B)⌝. So if ⌜Must (A and B)⌝ is
true, then ⌜Must (A � B)⌝ will also be true, but ⌜Couldn’t have been (A and not B)⌝ may be
false.

44Indicatives also tend to be inappropriate when their antecedents are not known to be true.
Still there appear to be exceptions to this generalization in the case of indicatives. Consider what
Dorr and Hawthorne (2013) call echoing uses of indicatives.

(92) As we previously established, the murder took place before noon. If the murder took
place before noon, then the butler, who was on the 10 o’clock train from Paddington
could not have been responsible.

Counterfactuals are not licensed even in echoing contexts.

(93) ? As we previously established, the murder took place before noon. If the murder had
taken place before noon, then the butler, who was on the 10 o’clock train from Padding-
ton could not have been responsible.
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it lands tails. Assume that our information entails that Matt did not flip the coin:
E(w1) = {w1}. Let g(i)(w1) = {w1,w2,w3}. Then (94) is true inw1.

(94) Matt might not have flipped the coin.

Conditional Excluded Middle entails that one of the following is true in w1.

(95) If Matt had flipped the coin, it would have landed heads.

(96) If Matt had flipped the coin, it would have landed tails.

Suppose that it is (95) that is true. Then (97) is true:

(97) It’s gotta/has to/must be that if Matt had flipped the coin, it would have
landed heads.

But inw3, the coin lands tails, andw3 ∈ g(i)(w1). So (98) is false inw1.

(98) It couldn’t have landed tails.

7.2 The Need for Fine-Grained Contents

The problem I am describing is closely related to a familiar problem concerning
the probabilities of indicative conditionals—the wallflower problem.45 Here I
present a simplified version of the problem.46

Suppose I roll a six-sided die, but I have not yet seen how it landed. Youmight
have thought we can model this scenario with exactly six equiprobable worlds,
one for each outcome of the die roll. But this won’t work. To see why not, con-
sider:

(99) If it did not land on six, it landed on one.

The probability of (99) should be 1/5. But in our simple six-world model, there
is no proposition whose probability is equal to 1/5. With just six equiprobable
worlds, the unconditional probability of any proposition—and so, in particular,
any conditional proposition—is a multiple of 1/6.

In response to this challenge, we should say there’s a flaw in our simplemodel.
We assumed that there were only six possible worlds, but if we take conditional
propositions seriously, there must be many, many more. Consider the proposi-
tion that the die landed on six. Given Conditional Excluded Middle, one of the
following is true in any world where the die lands on six:

(100) If it landed on four or five, it landed on four.

(101) If it landed on four or five, it did not land on four.
45See Hájek (1989).
46My presentation of the problem and the response follows Bacon (2015).
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Clearly I don’t know which of these two conditionals is true if the coin lands on
six. So theremust be at least two epistemic possibilities compatible with die land-
ing on six—one where (100) is true, and one where (101) is true. We can gener-
ate many more epistemic possibilities by considering other antecedents that are
false when the die lands on six. In short, if we take conditional propositions seri-
ously, wemust countenancemanymore epistemic possibilities than our original
six.

I think we should say that there is a similar flaw in our model of the coin flip.
I started with just three worlds:w1 (where the coin is not tossed),w2 (where the
coin lands heads) and w3 (where the coin lands tails). But once again, if we’re
taking conditional propositions seriously, this can’t be right. Considerw1, where
the coin is not tossed. Given Conditional Excluded Middle, either (95) or (96) is
true inw1.

(95) If Matt had flipped the coin, it would have landed heads.

(96) If Matt had flipped the coin, it would have landed tails.

Clearly I don’t know which of (95) or (96) is true. So it seems thatw1 needs to be
split into two epistemic possibilities—one where (95) is true, and one where (96)
is true.

Following van Fraassen (1976), many theorists propose to model these more
fine-grained possibilities with sequences of ‘factual’ worlds. To illustrate this
idea, let us look at the example of rolling the die. We begin with a set of six ‘fac-
tual’ possibilities corresponding to the six possible outcomes of the roll. We said
that there are many different ways of settling the conditional facts that are com-
patible with the proposition that the die lands on six. For example, it could be
that if the die didn’t land on six, it landed on three, or it could be that if the die
didn’t land six, it landed on two, and so forth. We model these possibilities with
sequences such as:

⟨w6,w2,w3,w4,w5,w1⟩

This sequence represents one way of the settling all of the facts. The first world
tells us how the non-conditional facts have been settled—in this case, it tells us
that the die landed on six. The other worlds in the sequence tell us how the condi-
tional facts have been settled. For example, the second world tells us what is true
if we are not in the first world. Thus, this sequence tells us that if the die didn’t
land on one, it landed on two. The third world tells us what is true if we are not
in the first or the second world. Thus, this sequence tells us that if it didn’t land
on one or two, it landed on three. And so on.
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In the next section, I will suggest a simple generalization of van Fraassen’s
sequence semantics that allows us to give a uniform semantics for indicatives
and counterfactuals. Roughly, I will say that an indicative conditional is true at
a sequence just in case the first epistemically possible antecedent-world in the
sequence is a consequent-world, and that a counterfactual is true at a sequence
just in case the first antecedent-world consistent with what we’re holding fixed
when we evaluate the counterfactual is a consequent-world.

Before moving on, a word of warning. I will only be considering simple con-
ditionals in the next section—conditionals whose antecedents and consequents
do not themselves contain conditionals.47

7.3 A Uniform Sequence Semantics for Conditionals

We begin with a set of ‘factual’ worlds W. We assume for simplicity that W is
finite. We will let SW be the set of all permutations of W. Thus, where the ele-
ments of W represent all possible ways of settling the non-conditional facts, the
elements of SW represent all possible ways of settling all of the facts—the non-
conditional facts and the conditional facts alike. Where s is a sequence in SW, we
will writews for the first world in s. The semantics for non-conditional sentences
is straightforward: a non-conditional sentence A is true at a sequence s just in
case A is true atws.

We interpret epistemic modals and indicatives relative to an epistemic ac-
cessibility relation. Before we used factual accessibility relations—accessibility
relations over W—to interpret conditionals. Now we will need to use lifted ac-
cessibility relations—accessibility relations over SW. Where E is any factual epis-
temic accessibility relation over W, E determines a lifted accessibility relation E

over SW as follows.

Definition of Lifted Accessibility
E(s) = {s′ ∈ SW : ws′ ∈ E(ws)}

This says that one sequence s1 is E-accessible from another sequence s2 just in
case the first world in s1 is E-accessible from the first world in s2.

We interpret the modal past using a set of accessibility relations and a vari-
able assignment. Before we used sets of factual accessibility relations, and a vari-
able assignment that assigned factual accessibility relations to free variables.Now
that we’re assuming that conditionals are true or false relative to sequences of

47There is a way to generalize the semantics that I am offering to all conditionals, but the
details are complex and would take us too far afield.
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worlds, we will need to use sets of lifted accessibility relations and variable as-
signments over lifted accessibility relations.

Let E = {E1, . . . ,En} be any set of factual accessibility relations totally ordered
by ≥. (Remember: E1 ≥ E2 if and only if for allw, E1(w) ⊆ E2(w).) E determines
a corresponding set of lifted accessibility relations E = {E1, . . . ,En} where E1

is the lifted counterpart of E1, E2 is the lifted counterpart of E2, and so forth. I
will continue to use ‘≥’ to say that one lifted accessibility relation is at least as
informed as another: E1 ≥ E2 means that for any sequence s ∈ SW, E1(s) ⊆
E2(s). (Note that I will be assuming for simplicity that epistemic accessibility
relations are equivalence relations. I think we can do without this assumption,
but it significantly simplifies the presentation.)

We turn now to variable assignments. Where g is a ‘factual’ variable assign-
ment that assigns factual accessibility relations to free variables, g determines
a lifted variable assignment g defined as follows: if g(i) = Ei, then g(i) = Ei,
where Ei is the lifted counterpart of Ei.

Now thatwehave lifted accessibility relations and lifted variable assignments,
we need to redefine our selection function. To do so, I need to introduce one
piece of terminology. For any set of sequences P, we define the flattening of P
as follows.

Flattening
↓ P = {w ∈ W : w = ws for some s ∈ P}

The flattening of P is the set of first worlds of the sequences in P. We now define
the selection function as follows.

fE(s,P) =

the singleton containing the first ↓ [E(s) ∩ P]-world in s if ↓ [E(s) ∩ P] ̸= ∅

∅ otherwise

We are now in a position to state the semantics for epistemic modals, condition-
als, and the modal past. Let’s start with modals and conditionals. Where s is a
sequence, g is a lifted variable assignment, E is a set of lifted accessibility rela-
tions totally ordered by ≥, and E is a lifted accessibility relation in E , we have:

Epistemic ModalsJMust AKs,g,E,E = JHas to AKs,g,E,E = 1 if and only if E(s) ⊆ JAKg,E,E
Stalnaker’s SemanticsJIf A, then BKs,g,E,E = 1 if and only if fE(s, JAKg,E,E) ⊆ ↓ JBKg,E,E
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⌜Must A⌝ or ⌜Has to be that A⌝ is true at a sequence s just in case A is true at all
sequences E-accessible from s. ⌜If A, then B⌝ is true at a sequence s if and only
if either there are no A-worlds that are E-accessible fromws or the first A-world
that is E-accessible fromws is a B-world.

Let us check that all of the principles governing the logic of indicative condi-
tionals discussed in §5 continue to hold. First, observe that Conditional Excluded
Middle is valid. Consider any sequence s. If there are A-worlds E-accessible from
ws, then either the first E-accessible A-world is a B-world or it’s a not-B-world.
In the first case, ⌜if A, then B⌝ is true at s; in the second, ⌜if A, then not B⌝ is
true at s. If there are no A-worlds E-accessible from ws, both conditionals are
true. Second, we continue to validate Boxy Or-to-If and Might-to-Might. This is
because epistemic modals and indicatives are interpreted uniformly and the se-
lection function satisfies the Accessibility Constraint, Success, and Non-Vacuity.
I leave the proofs to a footnote.48

Turn now to the modal past. Where s is a sequence, g is a lifted variable as-
signment, E is a set of lifted accessibility relations totally ordered by ≥, and E is
a lifted accessibility relation in E , we have:

Modal PastJPasti AKs,g,E,E = 1 if and only if JAKs,g,g(i),E = 1

We continue to assume that the modal past carries a presupposition of in-
formational precedence: ⌜Pasti A⌝ presupposes that g(i) < E. Combining the
semantics for the modal past with our semantics for epistemic modals and in-
dicatives, respectively, gives us:

Semantics for ‘Had to’JPasti (Has to be that A)Ks,g,E,E = 1 if and only if g(i)(w) ⊆ JAKg,g(i),E
Stalnakerian Semantics for CounterfactualsJPasti (if A, then B)Ks,g,E,E = 1 if and only if fg(i)(s, JAKg,g(i),E) ⊆ ↓ JBKg,g(i),E

48Proof of Boxy Or-to-If. Suppose JMust (A or B)Ks,g,E,E = 1. By the semantics for epistemic
modals, E(s) ∩ Jnot AKg,E,E ⊆ JBKg,E,E and so ↓ [E(s) ∩ Jnot AKg,E,E ] ⊆ ↓ JBKg,E,E . By the def-
inition of the selection function, fE(s, Jnot AKg,E,E) ⊆ ↓ [E(s) ∩ Jnot AKg,E,E ]. It follows that
fE(s, Jnot AKg,E,E) ⊆ ↓ JBKg,E,E . By Stalnaker’s Semantics, Jif not A, then BKs,g,E,E = 1.
Proof of Might to Might. Suppose (1) JMight AKs,g,E,E = 1 and (2) Jif A, then BKs,g,E,E = 1.

Suppose, for contradiction, that (3) JMight BKs,g,E,E = 0. By the semantics for epistemic modals,
it follows from (3) that E(s) ⊆ Jnot BKg,E,E and therefore that E(s) ∩ JAKg,E,E ⊆ Jnot BKg,E,E .
This means that ↓ [E(s) ∩ JAKg,E,E ] ⊆ ↓ Jnot BKg,E,E . By the definition of the selection func-
tion, fE(s, JAKg,E,E) ⊆ ↓ [E(s) ∩ JAKg,E,E ] and so it follows that fE(s, JAKg,E,E) ⊆ ↓ Jnot BKg,E,E .
By (2) and Stalnaker’s Semantics we also have that fE(s, JAKg,E,E) ⊆ ↓ JBKg,E,E . It follows that
fE(s, JAKg,E,E) = ∅. But that contradicts the definition of the selection function since by (1) and
the semantics for epistemic modals we know that ↓ [E(s) ∩ JAKg,E,E ] ̸= ∅.
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This says that ⌜It had to be that A⌝ is true at a sequence just in case all g(i)-
accessible sequences are A-sequences, and that a counterfactual with antecedent
A and consequent B is true at a sequence just in case the first g(i)-accessible A-
world in that sequence is a B-world. Since counterfactuals are interpreted uni-
formly with ‘had to’ and ‘could have’, we continue to validate Counterfactual Or-
to-If and Could-to-Could. I leave the proofs to a footnote.49

The final order of business is to check that we validate Qualified Counterfac-
tual If-to-Or.

Qualified Counterfactual If-to-Or
Might not A, Must (had been A, would have been B) ⊨ Couldn’t have been
that (A and not B)

I leave the proof to a footnote, but here’s an informal explanation of why Qual-
ified Counterfactual If-to-Or is valid on our unified sequence semantics.50 Re-
member that we defined the epistemically possible sequences as the set of all
permutations of W beginning with a world that is compatible with our factual
information. Suppose our factual information leaves open some world where A
and B are true. Then that world will be the first A-world compatible with our
our factual information in some epistemically possible sequence. As a result, the
indicative ⌜if A, then B⌝will be epistemically possible. Likewise, suppose our fac-
tual information leaves open someworld where A is true and B is false. Then that
world will be the first A-world compatible with our factual information in some
epistemically possible sequence. As a result, the indicative ⌜if A, then not B⌝will

49Proof of Counterfactual Or-to-If. Suppose JPasti (Has to (A or B))Ks,g,E,E = 1. By the se-
mantics for modal past, JHas to (A or B)Ks,g,g(i)E = JMust (A or B)Ks,g,g(i)E = 1. By Boxy
Or-to-If, JIf not A, then BKs,g,g(i),E = 1. By the semantics for modal past, it follows thatJPasti (if not A, then B)Ks,g,E,E = 1.
Proof of Could-to-Could. Suppose (1) JPasti (Could be that A)Ks,g,E,E = 1 and (2)JPasti (If A, then B)Ks,g,E,E = 1. By the semantics for modal past, JCould be that AKs,g,g(i),E =JMight AKs,g,g(i),E = 1 and JIf A, then BKs,g,g(i),E = 1. By Might-to-Might, JMight BKs,g,g(i),E =JCould be that BKs,g,g(i),E = 1. By the semantics for modal past, it follows thatJPasti (Could be that B)Ks,g,E,E = 1.
50Proof. Suppose (1) JMight not AKs,g,E,E = 1 and (2) JMust (Pasti (if A, then B))Ks,g,E,E = 1.

Suppose, for contradiction, that (3) JPasti (Could (A and not B))Ks,g,E,E = 1. By (3) and the se-
mantics for modal past, there’s an s1 ∈ g(i)(s) such that JA and not BKs1,g,g(i),E = 1. It fol-
lows that ws1 ∈↓ [g(i)(s) ∩ JAKg,g(i),E ] and ws1 ∈↓ Jnot BKg,g(i),E . Note that E(s) is the set
of all permutations of W beginning with a world in E(ws). Since JMight not AKs,g,E,E = 1,
there’s an s2 ∈ E(s) such that (a) ws2 /∈↓ JAKg,g(i),E and (b) ws1 is the second world in s2.
Since ws1 ∈↓ [g(i)(s) ∩ JAKg,g(i),E ], and g(i) is an equivalence relation, ws1 ∈↓ [g(i)(s2) ∩JAKg,g(i),E ]. And since ws1 is the second world in s2 and ws2 /∈ JAKg,g(i),E , ws1 is the first
↓ [g(i)(s2) ∩ JAKg,g(i),E ]-world in s2. So fg(i)(s2, JAKg,g(i),E) = {ws2}. Since ws2 ∈ Jnot BKg,g(i),E ,
fg(i)(s2, JAKg,g(i),E) ⊈ JBKg,g(i),E . By Stalnaker’s Semantics JIf A, then BKs2,g,g(i),E = 0. By the
semantics for the modal past, JPasti (if A, then B)Ks2,g,E,E = 0. By the semantics for epistemic
modals, JMust (Pasti (if A, then B))Ks,g,E,E = 0. But that contradicts (2).
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be epistemically possible. In this way, all ways of settling the indicative condi-
tional facts that are compatible with our factual information are represented as
epistemically possible.

Similar things can be said about counterfactuals. Suppose that the factual
information that we’re holding fixed for the purposes of evaluating the coun-
terfactual leaves open some world w1 where A and B are true; that is to say,
suppose that ⌜It could have been that A and B⌝ is true in our context. Then so
long as we don’t know A,w1 will be the first A-world compatible with the factual
information that we’re holding fixed at some epistemically possible sequence.
As a result, the counterfactual ⌜if had been that A, would have been that B⌝ will
be epistemically possible. Likewise, suppose that the factual information that
we’re holding fixed for the purposes of evaluating the counterfactual leaves
open some world w2 where A is true and B is false; that is to say, suppose that
⌜It could have been that A and not B⌝ is true in our context. Then, so long as we
don’t know A, w2 will be the first A-world compatible with the factual informa-
tion that we’re holding fixed at some epistemically possible sequence. As a result,
the counterfactual ⌜if had been that A, would have been that not B⌝ will be epis-
temically possible. In this way, all ways of settling the counterfactual conditional
facts that are compatible with the factual information that we’re holding are rep-
resented as epistemically possible.

Take the case of the coin flip. I know that Matt did not toss the coin, and I
hold this knowledge fixed when I evaluate what would have happened if Matt
had tossed the coin. I also hold fixed my knowledge of the fact that the coin was
fair. This means that (102) and (103) are both true:

(102) The could have landed heads.

(103) The coin could have landed tails.

That is to say, there are worlds in g(i)where the coin is tossed and it lands heads,
and there are worlds in g(i) where the coin is tossed and it lands tails. It follows
that there are epistemically possible sequences whose first g(i)-accessible world
is a world where the coin is tossed and lands heads and there are epistemically
possible sequences whose first g(i)-accessible world is a world where the coin is
tossed and lands tails. And so we rightly predict that I don’t know either of the
following counterfactuals.

(95) If Matt had flipped the coin, it would have landed heads.

(96) If Matt had flipped the coin, it would have landed tails.
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7.4 Pseudo-Validity and the Inferences

Wenowhave in place a Stalnakerian theory of counterfactuals that validates both
Counterfactual Or-to-If and Qualified Counterfactual If-to-Or. As we saw at the
beginning of §6, this means that our theory predicts that Transitivity, Contrapo-
sition, and Antecedent Strengthening are pseudo-valid. We can use this fact to
explain the good-making features of these three inference patterns for counter-
factuals.

Start with Transitivity. Consider an example from §5. Suppose my friend is
having a party tonight. I say:

(104) If John had gone to the party, Matt would have gone.

(105) If Matt had gone to the party, David would have gone.

If you trust me, then you will and you should conclude:

(106) If John had gone to the party, David would have gone.

We can explain why this inference seems compelling in terms of pseudo-validity.
Suppose I felicitously assert (104) and (105) and that I say something true. Sup-
pose that you accept my assertions. Then (104) and (105) become part of our
shared information—(107) and (108) will be true in our context.

(107) It’s gotta/has to/must be that if John had gone to the party, Matt would
have gone.

(108) It’s gotta/has to/must be that ifMatt had gone to the party, David would
have gone.

Since Transitivity is pseudo-valid, it follows from these facts that (106) is true.
Thus, when I assert (106) I say something that is true in our context.

Turn to Antecedent Strengthening. Just as we saw with indicatives, there is a
contrast between forward and reverse Sobel sequences for counterfactuals. I will
explain this contrast in terms of pseudo-validity. And once again, the explanation
is similar to the strict theorist’s. Forward Sobel sequences are often felicitous
because the context tends to change midway through the sequence. Consider:

(109) If Alice had come to the party, it would have been fun.

(110) But if Alice and Bob had come to the party, it wouldn’t have been fun.

Suppose I assert (109). If I say something true, and if you accept my assertion,
then all worlds compatible with what we’re holding fixed where Alice goes to the
party are ones where the party is fun. If Bob does not go to the party in any of
these worlds, the presupposition of (110) is not satisfied, and so asserting (110)
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will tend to force the context to change. Reverse Sobel sequences are typically
infelicitous because the context tends not to change when the sentences are ut-
tered in reverse order. Consider any context in which (109) can be felicitously
asserted. If Antecedent Strengthening is pseudo-valid, then (109) and (110) can-
not both be entailed by our information in any such context. Suppose, then, that
I assert (110) in such a context and that I say something true. If you accept my
assertion, then the presupposition of (110) will ordinarily be satisfied, and so the
presupposition of (109) will also be satisfied. You have no reason to choose a
different accessibility relation to interpret (109). Therefore, it will usually not be
appropriate for me to continue by asserting (109).

Contraposition is admittedly less natural for counterfactuals than it is for in-
dicatives. Nevertheless, as Goodman (1947) observes, something like Contrapo-
sition does appear valid for counterfactuals. Here’s one of Goodman’s examples.

(111) If the piece of butter had been heated to 150◦, it would have melted.

(112) So, since the piece of butter didn’t melt, it wasn’t heated to 150◦.

Goodman uses ‘since’ but ‘if’ could also have been used:

(113) So, if the piece of butter didn’t melt, it wasn’t heated to 150◦.

On the theory of counterfactuals and indicatives that I have offered, this infer-
ence is pseudo-valid. To see this, suppose that (114) is true and licensed.

(114) It’s gotta/has to/must be that if the piece of butter had been heated to
150◦, it would have melted.

(114) entails:

(115) It’s gotta/has to/must be that either the butter melted or it was not
heated to 150◦.

By Boxy Or-to-If, (115) entails:

(116) If the butter didn’t melt, it was not heated to 150◦.

8 Conclusion

We have seen that our ordinary credences in conditionals are far out of line with
what the strict theory of conditionals recommends.Wehave also seen that there’s
a variably strict theory that is capable of making reasonable predictions about
our credences in conditionals: Stalnaker’s variably strict theory. In light of this, I
recommended rejecting the strict theory in favor of a Stalnakerian variably strict
theory. Still, it cannot be denied that certain characteristically strict inference
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patterns—such as Transitivity, Contraposition, and Antecedent Strengthening—
share certain good-making featureswith classically valid arguments. Transitivity
and Contraposition seem like excellent principles, and strict theorists have con-
vincingly argued that the full range of data surrounding Antecedent Strengthen-
ing is well explained by contextualist or dynamic strict theories. In this paper,
I developed a Stalnakerian variably strict theory on which the characteristically
strict inference patterns are pseudo-valid. In the first half of the paper, I showed
that the pseudo-validity of these inference patterns for indicative conditionals
falls out of Stalnaker’s theory. This means that proponents of Stalnaker’s theory
have at their disposal a natural explanation of the apparent validity of Transi-
tivity and Contraposition for indicatives, as well as a compelling account of the
asymmetry between forward and reverse indicative Sobel sequences. In the sec-
ond half of the paper, I developed a new Stalnakerian theory of counterfactuals—
building on the work of Schulz (2014) and van Fraassen (1976)—and I showed
that the theory predicts that our three inference patterns are pseudo-valid for
counterfactuals.
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