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The Basic Analysis

What is the semantic value of the following counterfactual conditional?1
(1)

If kangaroos had no tails, they would topple over.

Lewis’ [1973] intuitive starting point:
[Sentence (1)] seems to me to mean something like this: in any
possible state of affairs in which kangaroos have no tails, and which
resembles our actual state of affairs as much as kangaroos having no
tails permits it to, the kangaroos topple over. (p. 1)

In Chapter 1 of Counterfactuals, Lewis formalizes this idea in a possible
worlds framework.
Consider a formal language L with the following syntax:
p | ⊥ | ¬ϕ | (ϕ ∧ ϕ) | ϕ | (ϕ → ϕ)
In addition to sentence letters, the contradiction symbol, and sentential
logical constants, L includes a necessity modal  and the counterfactual
conditional operator → (read ϕ → ψ as: If it were the case that ϕ then
it would be the case that ψ).
We can define ∨, ⊃, and ≡ in the usual fashion. We can also define duals of
both ϕ and ϕ → ψ. ♦ϕ is definable as follows: ♦ϕ ≡ ¬¬ϕ. ϕ ♦→ ψ
(read: If it were the case that ϕ then it might be the case that ψ) is
definable as follows: ϕ ♦→ ψ ≡ ¬(ϕ → ¬ψ).2
What is the semantics of L and the counterfactual operator in particular?
First pass: → is a strict conditional.
1 Rob: What is a ‘counterfactual conditional’ in the first place? It is hard to give
a clear demarcation of this semantic kind without begging the questions addressed in
our seminar. Appealing to subjunctive morphology might not do since, as Lewis points
out, certain counterfactuals lack this morphology in their surface grammar, and certain
future-orientated conditionals with subjunctive morphology are indicative conditionals.
2 Of course, we could have treated ♦/♦→ as primitive and /→ as defined symbols.

Def. A Kripke model M = hW, R, Vi for L that determines the extension
of all well-formed sentences SL of this language consists of a nonempty set
of possible worlds W, a binary accessibility relation R ⊆ W × W between
worlds, and an interpretation function V : AtL × W → {T, F } that maps
each sentential atom p ∈ AtL and world w ∈ W to a truth value.
Def. A recursive specification of truth at a world in M lifts V to the
complete interpretation function J KM : SL × W → {T, F } for L that maps
each sentence ϕ ∈ SL and world w ∈ W to a truth value. The recursive
clauses for the non-modal symbols of L are straightforward:
JpKw
M
J⊥Kw
M
J¬ϕKw
M
Jϕ ∧ ψKw
M

=T
=T
=T
=T

iff
iff
iff
iff

V(p, w) = T
0=1
JϕKw
M =F
w
JϕKw
M = JψKM = T

In the more complex clauses for the modal symbols, R comes into play:
JϕKw
M =T
Jϕ → ψKw
M =T

iff
iff
iff

∀v ∈ {v : wRv}(JϕKvM = T )
J(ϕ ⊃ ψ)Kw
M =T
∀v ∈ {v : wRv}(Jϕ ⊃ ψKvM = T )

That is, ϕ → ψ is true at w in M just in case ψ is true at every accessible
ϕ-world in M. Note that on this strict conditional analysis, L is redundant
since → is definable in terms of ¬, ∧, and .
It will be useful to introduce spheres of accessibility:
Def. Sw = {v : wRv} is the sphere of accessibility around w.
The final two recursive clauses can be rephrased thus:
JϕKw
M =T
Jϕ → ψKw
M =T

iff
iff

∀v ∈ Sw (JϕKvM = T )
∀v ∈ Sw (Jϕ ⊃ ψKvM = T )

What kind of accessibility relation R is relevant here? Lewis suggests that
the accessible worlds to w are those that are similar to w to at least a
certain degree:3
3 As Lewis acknowledges in Chapter 4, this notion of similarity is context dependent.
We could make the role of context explicit by adding a set of contexts C to our models
and evaluating sentences relative both to a context c ∈ C and to a world w ∈ W
(cf. Lewis [1980], Kaplan [1989]):

JϕKc,w
M =T
Jϕ → ψKc,w
M =T

iff
iff

∀v ∈ Sc,w (JϕKc,v
M = T)
∀v ∈ Sc,w (Jϕ ⊃ ψKc,v
M = T)

(In fact, Lewis suggests that overall similarity can be indeterminate at a single context
so we might hold that each context-world pair determines a set of spheres Sc,w and A
and A → B are definitely true at hc, wi just in case each world in each sphere in Sc,w
is an A-world and A ⊃ B-world respectively.)
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It therefore seems as if counterfactuals are strict conditionals corresponding to an accessibility assignment determined by similarity
of worlds—overall similarity, with respects of difference balanced off
somehow against respects of similarity. (p. 9)

The strict conditional analysis is plausible if we consider one counterfactual
at a time. However, Lewis argues that this analysis is undermined by Sobel
sequences like this:
(2)

If the U.S.A. threw its weapons into the sea tomorrow, then there
would be war.

(3)

If the U.S.A. and the other nuclear powers all threw their weapons
into the sea tomorrow, then there would be peace.

(4)

If the U.S.A. and the other nuclear powers all threw their weapons
into the sea tomorrow without sufficient precautions against polluting the world’s fisheries, then there would be war.

(5)

If the U.S.A. and the other nuclear powers all threw their weapons
into the sea tomorrow without sufficient precautions against polluting the world’s fisheries, but they afterwards offered generous
reparations for the pollution, then there would be peace.

(2) is true at w in M only if ∀v ∈ Sw (JU ⊃ W KvM = T ).

(3) is true at w in M only if ∀v ∈ Sw (J(U ∧ O) ⊃ ¬W KvM = T ).

So both (2) and (3) are true only if ∀v ∈ Sw (JU ∧ OKvM = F )—that is, only
if (3)-(5) and the counterfactuals obtained by negating their consequents
are all vacuously true.
To avoid this bad result, we need the sphere of accessibility Sw to expand
as we evaluate (2)-(5) in turn. But Lewis claims that we cannot appeal
to context sensitivity to get this fluctuation of similarity if we evaluate
(2)-(5) in a single context. Interestingly, Lewis does float the idea that
uttering the antecedent of a counterfactual creates a local context against
which the consequent is evaluated, but he quickly dismisses this approach:
It is still open to say that counterfactuals are vague strict conditionals based on similarity, and that the vagueness is resolved—
the strictness is fixed—by very local context: the antecedent itself.
That is not altogether wrong, but it is defeatist. It consigns to
the wastebasket of contextually resolved vagueness something much
more amenable to systematic analysis than most of the rest of the
mess in that wastebasket. (p. 13)

This seems too fast, but linguists and philosophers of language were only
beginning to offer systematic treatments of context sensitivity at the time
that Counterfactuals was written.
Lewis thinks that a semantics for the counterfactual conditional that gets
the right results in Sobel sequences like (2)–(5) requires some additional
structure.
Second pass: → is a variably strict conditional.
Def. A model M = hW, $, Vi for L consists of a set of worlds W and a
valuation function V as before, but now also includes a (centered) system
W
W
of spheres $ : W → 22 mapping each world w ∈ W to a set $w ∈ 22 of
spheres around w that satisfy the following conditions:
(C) $w is centered on w: {w} ∈ $w
(I)

$w is nested: if Sw , Tw ∈ $w , then either Sw ⊆ Tw or Tw ⊆ Sw
S
(II) $w is closed under unions: if X ⊆ $w , then X ∈ $w 4
(III) $w is T
closed under nonempty intersections: if X ⊆ $w and X 6= ∅,
then X ∈ $w 5
This “Ptolemaic astronomy” $ is meant to carry information about the
comparative overall similarity of worlds.6 If v lies in some sphere Sw ∈ $w
around w and u does not, then v is more similar to w than u. Moreover, if
every member of a set X ∈ 2W is more similar to w than any non-member
of X, then we should have X ∈ $w .7
S
Def. $ is universal iff $w = W for all w ∈ W.
If $ is not universal, then there will be worlds in W that are not contained
in any sphere around some w ∈ W. When evaluating a counterfactual at
w, these worlds are off the table.
Def. Truth at a world in M is now defined by supplementing the earlier
clauses for the non-modal symbols of L with the following clauses for 
and →:
4 Since X can be empty, ∅ ∈ $ . This is somewhat unintuitive but will not effect
w
the truth conditions for counterfactuals.
5 If |$ | is finite, then the nesting condition (I) implies both (II) and (III). The
w
closure conditions only have bite when we are dealing with an infinite number of spheres.
6 Again, the formal semantics does not make the role of context explicit (recall n. 3).
Each context c ∈ C will supply a system of spheres (or a set of these systems of spheres).
7 This is the rationale for (II) and (III). Rob: Why should we have X ∈ $ ? Why
w
require the extra closure spheres in the infinite case? Note that condition (III) will have
semantic effects but condition (II) will not.
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JϕKw
M =T
Jϕ → ψKw
M =T

iff
iff

∀Sw ∈ $w (∀v ∈ Sw (JϕKvM = T ))
∀Sw ∈ $w (∀v ∈ Sw (JϕKvM = F ))∨
∃Sw ∈ $w (∃v ∈ Sw (JϕKvM = T )∧
∀v ∈ Sw (Jϕ ⊃ ψKvM = T ))

That is, ϕ → ψ is true at w in M just in case either ϕ is false throughout
the spheres around w or ψ is true at every ϕ-world in some ϕ-permitting
sphere around w.8 Note that L is redundant since ϕ ≡ ¬φ → ϕ.9
Limit Assumption. If there is a ϕ-world in the spheres around w, then
there is a smallest ϕ-permitting sphere: ∃Sw ∈ $w (∃v ∈ Sw (JϕKvM = T )∧
∀Tw ∈ $w (Tw ⊂ Sw ⊃ ∀v ∈ Tw (JϕKvM = F ))).
Under the Limit Assumption, ϕ → ψ is true at w in M just in case either
ϕ is false throughout the spheres around w or ψ is true at every closest
ϕ-world in the smallest ϕ-permitting sphere around w.
But the Limit Assumption can fail. Counterexample:
(6)

If I weighed over four hundred pounds, then I would be a sumo
wrestler.10

Since ♦ϕ ≡ ¬¬ϕ and ϕ ♦→ ψ ≡ ¬(ϕ → ¬ψ), we have the following
derived clauses:
J♦ϕKw
M =T
Jϕ ♦→ ψKw
M =T

iff
iff

∃Sw ∈ $w (∃v ∈ Sw (JϕKvM = T ))
∃Sw ∈ $w (∃v ∈ Sw (JϕKvM = T ))∧
∀Sw ∈ $w (∃v ∈ Sw (JϕKvM = T ) ⊃
∃v ∈ Sw (Jϕ ∧ ψKvM = T ))

8 Some motivations for the vacuously true case: (I) The intuition that if 2+2 were
equal to 5 then anything would go. (II) Ex falso quodlibet and the principle that if
ϕ logically implies ψ then ϕ → ψ. (III) The use of counterfactuals with impossible
antecedents in reductio proof.
Drew: Not all counterfactuals with impossible antecedents have the same status. For
instance, only the first of these conditionals seems fine to use in reductio:

If there were a largest prime p, then p + 1 would be composite.
If there were a largest prime p, then p + 1 would be prime.
To get this difference, we might countenance mathematically impossible possible worlds
and hold that a world where the largest prime p is odd is more similar to reality than
a world where p is even.
9 Note that the strict conditional (ϕ ⊃ ψ) implies the counterfactual conditional
ϕ → ψ but not conversely, and ϕ → ψ implies the material conditional ϕ ⊃ ψ but
not conversely.
10 Thinking about similarity naı̈vely, one might worry that the following conditional
comes out true:
If I weighed at least four hundred pounds, then I would weigh four hundred pounds.

That is, ϕ ♦→ ψ is true at w in M just in case there is a ϕ-permitting
sphere around w and there is a ϕ ∧ ψ-world in every ϕ-permitting sphere
around w. Under the Limit Assumption, ϕ ♦→ ψ is true at w in M just
in case there is a ϕ ∧ ψ-world in the smallest ϕ-permitting sphere around
w.11
Lewis calls  (read: It would be the case, no matter what, that ...) and
♦ (read: It is entertainable that ...) “outer modalities”
S since they depend
on what holds at worlds in the outermost sphere $w . If $ is universal,
then these operators correspond to logical necessity and possibility. If $
is not universal, then these operators will be quite strict and might not
correspond to familiar modalities.
The variably strict semantics validates the following argument forms:12
ϕ
ψ
ϕ → ψ

ϕ
¬ψ
¬(ϕ → ψ)

It also validates these forms:
Modus Ponens/Modus Tollens.
ϕ → ψ
ψ

ϕ

ϕ → ψ
¬ϕ

¬ψ

However, Lewis’ semantics invalidates the following argument forms:
Strengthening the Antecedent.
ϕ → χ
(ϕ ∧ ψ) → χ
Counterexample:
(P1) If the U.S.A. threw its weapons into the sea tomorrow, then there
would be war.
11 David: If there is no ϕ-permitting sphere around w, then ϕ → ψ is true but
ϕ ♦→ ψ is false at w in M (compare the truth of -sentences and falsity of ♦-sentences
at dead-end worlds in a Kripke model). This is not what we would expect given the
quantificational strength of → versus ♦→.
12 Lewis acknowledges that it is often infelicitous to assert a counterfactual with a
true antecedent, but he chalks this up not to falsehood but to a presupposition that the
antecedent is false (he suggests that a counterfactual also carries a weak presupposition
that its consequent contrasts with something).
Lewis also considers weakening the centering condition in a system of spheres:

(WC) $w is weakly centered on w: there is some X 6= ∅ such that X ∈ $w and w ∈ Y
for each Y 6= ∅ such that Y ∈ $w .
Given weak centering, the right argument form is valid but the left form is not.
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(C) If the U.S.A. and the other nuclear powers all threw their weapons
into the sea tomorrow, then there would be war.
Transitivity.
ϕ → ψ
ψ → χ
ϕ → χ
Counterexample (Stalnaker [1968]):
(P1) If J. Edgar Hoover had been born a Russian, then he would have
been a communist.
(P2) If J. Edgar Hoover had been a communist, then he would have been
a traitor.
(C) If J. Edgar Hoover had been born a Russian, then he would have
been a traitor.
Contraposition.
ϕ → ψ
¬ψ → ¬ϕ
Counterexample:
(P1) If Boris had gone to the party, Olga would still have gone.
(C) If Olga had not gone, then Boris would still not have gone.
(Background context: Boris wanted to attend the party but stayed away
to avoid Olga who has been pursuing his heart.)
It also invalidates this form discussed by Nute [1975] and other critics of
Counterfactuals:
Simplification of Disjunctive Antecedents.
(ϕ ∨ ψ) → χ
(ϕ → χ) ∧ (ψ → χ)
But SDA seems good:
(P1) If either Oswald had not fired or Kennedy had been in a bulletproof
car, then Kennedy would still be alive.
(C1) If Oswald had not fired, then Kennedy would still be alive.
(C2) If Kennedy had been in a bulletproof car, then he would still be alive.
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Some Reformulations

In Chapter 2, Lewis discusses a number of reformulations of his variably
strict analysis. Among these, one option is to work with systems of spheres
but give a compositional semantics in terms of propositions:
Def. [p]M = {w ∈ W : V(p, w) = T } designates the proposition expressed
by the sentential atom p ∈ AtL in M. Propositions are assigned to more
complex sentences in SL according to these principles:13
[⊥]M
[¬ϕ]M
[ϕ ∧ ψ]M
[ϕ]M
[ϕ → ψ]M

=
=
=
=
=

∅
W \ [ϕ]M
[ϕ]M ∩ [ψ]S
M
{w ∈ W : S $w ⊆ [ϕ]M }
{w ∈ W : $w ⊆ [¬ϕ]M ∨
∃Sw ∈ $w (Sw ∩ [ϕ]M 6= ∅∧
Sw ∩ [ϕ]M ⊆ [ψ]M )}

Note that J KM and [ ]M are interdefinable:
JϕKw
M = T iff w ∈ [ϕ]M
[ϕ]M = {w ∈ W : JϕKw
M = T}

A second alternative is to work with $ but state the truth conditions for
counterfactuals in terms of cotenability:
S
Def. χ is cotenable with ϕ at w in M just in case χ is true throughout $w
or some ϕ-permitting sphere around w: ∀Sw ∈ $w (∀v ∈ Sw (JχKvM = T ))∨
∃Sw ∈ $w (∃v ∈ Sw (JϕKvM = T ) ∧ ∀v ∈ Sw (JχKvM = T )).
Jϕ → ψKw
M =T

iff

∃χ(χ is cotenable with ϕ at w in M
and φ, χ logically imply ψ).

Alternatively, ϕ → ψ is vacuously true at w in M just in case ¬ϕ is
cotenable with ϕ at w in M, and ϕ → ψ is non-vacuously true just in
case ϕ ⊃ ψ is cotenable with ϕ at w in M.
A third alternative is to replace the structure of nested similarity spheres
with a single sphere of accessibility and a two-place comparative similarity
relation:
Def. A model M = hW, S, ≤, Vi for L consists of W and V as before, but
now also includes a (centered) comparative similarity system consisting
both of a function S : W → 2W mapping each world w ∈ W to a sphere
13 Interestingly, Lewis denies that propositions are the meanings of the sentences
that express them. Though logical truths express the same proposition, he argues,
these truths do not have the same meaning.
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of accessibility Sw ∈ 2W and of a function ≤: W → 2W×W mapping each
world w ∈ W to a comparative similarity relation ≤w ⊆ W × W (read
u ≤w v as: world u is at least as similar to w than v is) that satisfy the
following conditions:

does not disturb the truth values of counterfactuals.14 Granting the Limit
Assumption, then, centered systems of spheres (and centered comparative
similarity systems) have superfluous structure.

(I)

3

≤w is transitive: if u ≤w v and v ≤w x, then u ≤w x

(II) ≤w is strongly connected: u ≤w v or v ≤w u for all u, v

Comparison with Stalnaker

(III) w is self-accessible: w ∈ Sw

In Chapter 3, Lewis discusses Stalnaker’s [1968] theory of conditionals:

(IV) w is strictly ≤w -minimal: w ≤w v and v 6≤w w for all v

Def. A model M = hW, R, λ, f, Vi for L consists of W, R, and V as before,
but also includes an absurd world λ where JϕKλM = F for all ϕ ∈ SL , and
a selection function f : SL × W → W mapping each sentence ϕ ∈ SL and
world w ∈ W to a world v ∈ W that satisfies the following conditions:15

(V) Inaccessibles are ≤w -maximal: if v 6∈ Sw , then u ≤w v for all u
(VI) If u ∈ Sw and v 6∈ Sw , then u ≤w v and v 6≤w u
That is, ≤w is a weak ordering with w alone at the bottom and inaccessible
worlds at the top.

(I)

The semantic clause for → is this:
iff ∀v ∈ Sw (JϕKvM = F )∨
Jϕ → ψKw
M =T
∃v ∈ Sw (∀u(u ≤w v ⊃ Jϕ ⊃ ψKuM = T ))

(III) f (ϕ, w) = λ iff ∀v ∈ {v : wRv}(JϕKvM = F )

There is a one-one correspondence between centered systems of spheres and
centered comparative similarity systems that does not disturb the truth
values of counterfactuals.
A fourth alternative is to replace $ with a selection function:

Def. A model M = hW, f, Vi for L consists of W and V as before, but now
also includes a (centered) selection function f : SL × W → 2W mapping
each sentence ϕ ∈ SL and world w ∈ W to a set of worlds X ∈ 2W that
satisfies the following conditions:
(I)

If JϕKw
M = T , then f (ϕ, w) = {w}

(II) f (ϕ, w) ⊆ [ϕ]M

(III) If [ϕ]M ⊆ [ψ]M and f (ϕ, w) 6= ∅, then f (ψ, w) 6= ∅
(IV) If [ϕ]M ⊆ [ψ]M and [ϕ]M ∩ f (ψ, w) 6= ∅, then
f (ϕ, w) = [ϕ]M ∩ f (ψ, w)
The function f is meant to select the closest ϕ-worlds to w when there is
some accessible ϕ-world from w; otherwise, f selects ∅.
The semantic clause for → is this:
Jϕ → ψKw
M =T

iff

∀v ∈ f (ϕ, w)(JψKvM = T )

There is a many-one correspondence between centered systems of spheres
that satisfy the Limit Assumption and centered selection functions that

If JϕKw
M = T , then f (ϕ, w) = w

(II) f (ϕ, w) ∈ [ϕ]M
f (ϕ,w)

(IV) If JψKM

f (ψ,w)

= T and JϕKM

= T , then f (ϕ, w) = f (ψ, w)

The function f is meant to select the closest ϕ-world to w when there is
some accessible ϕ-world from w; otherwise, f selects λ.
The simple semantic clause for → is this:
Jϕ → ψKw
M =T

iff

f (ϕ,w)

JψKM

=T

Stalnaker’s semantics is equivalent to Lewis’ semantics given the following
strong assumption:
Stalnaker’s Assumption. If there is a ϕ-world in the spheres around
w, then there is a ϕ-permitting sphere containing exactly one ϕ-world: if
∃Sw ∈ $w (∃v ∈ Sw (JϕKvM = T )), then ∃Sw ∈ $w (∃v ∈ Sw (JϕKvM = T ∧
∀u ∈ Sw (JϕKuM = T ⊃ u = v))).
Note that Stalnaker’s Assumption implies the Limit Assumption but not
conversely.
In addition to his worries about the Limit Assumption, Lewis presents two
objections to Stalnaker’s Assumption. First, Stalnaker’s theory validates
the following argument form:
14 However, if a selection function f is derived in this way from a system of spheres
that does not satisfy the Limit Assumption, then the truth conditions for counterfactuals
involving f and the original truth conditions involving $ will disagree.
15 This differs from Stalnaker’s original presentation in some minor respects. First,
Stalnaker takes f to be part of the semantic apparatus outside the model structure.
Second, his selection function sends propositions in 2W and base worlds in W to selected
worlds in W.
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Conditional Excluded Middle.
(ϕ → ψ) ∨ (ϕ → ¬ψ)
Lewis concedes that CEM is supported by ordinary counterfactual talk.
In particular, we do not distinguish between ¬(ϕ → ψ) and ϕ → ¬ψ in
ordinary language, and CEM explains this. Still, Lewis thinks that CEM
is invalid because comparative similarity permits ties.
(7)

It is not the case that if Bizet and Verdi were compatriots, Bizet
would be Italian; and it is not the case that if Bizet and Verdi
were compatriots, Bizet would not be Italian; nevertheless, if Bizet
and Verdi were compatriots, Bizet either would or would not be
Italian.16

This sounds bad (and the first two conjuncts contradict CEM) but Lewis
thinks that (7) is true.
A second related worry with Stalnaker’s theory is that it almost collapses
the distinction between → and ♦→. Given CEM and the duality of →
and ♦→, ϕ ♦→ ψ implies ϕ → ψ. In the non-vacuous case, the converse
also holds.
After criticizing Stalnaker, Lewis suggests a supervaluationist alternative.
Given the Limit Assumption but allowing for ties in comparative similarity,
a Stalnakerian selection function f is admissible just in case it selects one
of the closest ϕ-worlds to w when there is some accessible ϕ-world from w,
and selects λ otherwise. Letting F designate the set of admissible selection
functions, the supervaluationist three-valued semantics for counterfactuals
is this:
Jϕ → ψKw,f
M
Jϕ → ψKw
M

=T
=T
=F
=N

iff
iff
iff
iff

f (ϕ,w),f
JψKM

∀f
∀f
∃f
∃f

=T
∈ F(Jϕ → ψKw,f
M
∈ F(Jϕ → ψKw,f
M
∈ F(Jϕ → ψKw,f
M
∈ F(Jϕ → ψKw,f
M

= T)
= F)
= T )∧
= F)

Note that CEM is validated though the disjuncts in some of its instances
are neither true nor false.
Is the following a counterexample to CEM?
Coin Flip. Luce picks up a fair coin but does not flip it. It seems that
we can accept the truth of the following two sentences:
16 The

Bizet-Verdi example is from Quine [1959].

(8)

If Luce had flipped the coin, then it might have landed heads.

(9)

If Luce had flipped the coin, then it might have landed tails.

However, F ♦→ H ≡ ¬(F → ¬H) and F ♦→ T ≡ ¬(F → ¬T ), so
given that ¬T ≡ H, the disjunction (F → H) ∨ (F → ¬H) is false.
A defender of CEM might deny the duality of → and ♦→, and so deny
the truth of the following sentences:17
(10)

? It is not the case that if Luce had flipped the coin, then it would
have landed tails.

(11)

? It is not the case that if Luce had flipped the coin, then it would
have landed heads.

Indeed, these sentences sound bad in isolation. As Lewis acknowledges,
we tend to hear them as equivalent to the following sentences where the
negation attaches to the consequents:
(12)

# If Luce had flipped the coin, then it would not have landed tails.

(13)

# If Luce had flipped the coin, then it would not have landed
heads.

But (10)/(12) and (11)/(13) seem to come apart when continued as follows:
(14)

It is not the case that if Luce had flipped the coin, then it would
have landed tails. It might have landed tails. But it might have
landed heads.

(15)

# If Luce had flipped the coin, then it would not have landed tails.
It might have landed tails. But it might have landed heads.

(16)

It is not the case that if Luce had flipped the coin, then it would
have landed heads. It might have landed heads. But it might
have landed tails.

(17)

# If Luce had flipped the coin, then it would not have landed heads.
It might have landed heads. But it might have landed tails.

17 For instance, she might hold that an informational possibility modal takes wide
scope over a counterfactual in both (8) and (9): ♦(F → H) and ♦(F → T ).
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4

What Are Counterfactuals About?

Lewis does not say much in Counterfactuals regarding what speakers are
talking about when they assert counterfactual conditionals. He suggests
that counterfactuals are partly about our world and partly about other
possible worlds in logical space:
On my theory also, most counterfactuals express contingent propositions about the world. It may seem that they are about other
worlds than ours; so they are, but they are about our actual world
as well. The truth of a counterfactual at our world depends on the
character of the closest antecedent-worlds to ours. Which worlds
those are depends on which world is ours. It is a fact about a town
that it is situated near to one city rather than another, and in the
same way it is a fact about our world that its character is such as
to make some antecedent-worlds be similar to it, and others not.
(p. 69)
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II. Stalnaker on Counterfactuals

It is obvious that one’s conception of the way the world is influences the way one changes one’s beliefs, but less obviously, epistemic and methodological policies are projected onto the world,
contributing to the inquirer’s conception of the way things are.
This is a familiar theme from the Humean tradition. Necessary
connection is the projection of habits of mind onto the world;
objective probability is the projection of certain stable patterns
in changing subjective probabilities—degrees of belief. Some
philosophers have offered such explanations of the origin of allegedly objective concepts as the diagnosis of a confusion. The
projection of methodological policy onto the world, they suggest, is the mislocation of necessary connection and explanatory
relations in the world rather than in the mind where they really
belong. But the process might instead be regarded as a legitimate process of concept formation—a process that yields concepts with which we can make genuine objective claims about
the way the world is. (p. 98)
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Background

At the end of Chapter 5 of Inquiry [1984], there is a summary of Stalnaker’s
account:
• A belief state can be represented by a set of possible worlds from W.
• The beliefs of a perfectly rational agent S at time t can be represented
by a single state BtS ⊆ W. Each world w ∈ BtS is a way the world
might be according to S’s beliefs at t. S believes the proposition [ϕ]
just in case BtS ⊆ [ϕ].
• The beliefs of a mere mortal S at t can be represented by a set of
belief states BSt ⊆ 2W . Deductive inquiry is designed to integrate
these different fragments.
• Belief is one kind of acceptance concept. Other acceptance concepts
include presupposition, presumption, postulation, and assumption.
• The acceptance state of a rational inquirer S at t can be represented
by ASt = hX, cX i where X ⊆ W represents the inquirer’s conception
of the way the world is, and cX : 2W → 2W maps each proposition to
an updated state X 0 .1 This change function represents the inquirer’s
methodological policies for updating what she accepts in response to
new information.
• If X ∩ [ϕ] 6= ∅, then cX ([ϕ]) = X ∩ [ϕ].
Lingering questions:
1. What is the value of cX ([ϕ]) when X ∩ [ϕ] = ∅? Stalnaker suggests
that an answer to this question will require that we treat possible
worlds as structured objects.
2. How do X and cX interact? Stalnaker suggests that the influence
goes both ways:
1 Stalnaker’s discussion is not very careful since he sometimes uses “acceptance state”
to denote the pair hX, cX i and sometimes to denote its component X.

2

Conditional Belief

Stalnaker begins Chapter 6 by considering the following conflict involving
subjunctive conditionals:
Politics. Neither of us expects Ted Kennedy to win the 1984 Democratic
nomination. Still, I accept that if Kennedy were nominated, then he would
become president. You do not accept this.
What are we disagreeing about? Stalnaker claims (without argument) that
our disagreement must be a factual one. We might disagree about some
ordinary matter of fact such as the different Republican candidates that
are still in the race. But even if we share such ordinary factual beliefs, our
disagreement is still a disagreement about the way things are.
To elaborate on this point, Stalnaker first considers conditional belief. His
strategy is to use this clearer notion to get some traction on the logic,
semantics, and pragmatics of conditionals themselves.2
S believes that ψ is true conditionally on the truth of ϕ iff S is disposed
to come to accept that ψ is true upon learning that ϕ is true iff S believes
that ϕ → ψ is true (→ is an open conditional that expresses the conditional
belief).3
2 Yalcin

[2011] calls this the “method of psychological ascent”.
presumably introduces the notion of an open conditional in addition to

3 Stalnaker

2
Presumably, S believes that ψ is true conditionally on the truth of ϕ iff S
is an acceptance state ASt = hX, cX i where cX ([ϕ]) ⊆ [ψ].
A few points about this:
• Conditional beliefs can be tacit, unrecognized, inarticulate.
• Not every disposition to alter one’s beliefs when confronted with new
information is a conditional belief. Only rational dispositions count
as conditional beliefs.
• The disposition constituting conditional belief must be understood
as the disposition to come to accept that ψ is true upon learning
that ϕ is true and nothing else besides.
• Many accepted conditionals do not express conditional beliefs. If I
accept that if Hitler had decided to invade England in 1940 then
Germany would have won the war, and I come to learn that Hitler
decided to invade England in 1940, then I will revise my belief in the
conditional rather than come to believe that Germany won the war.
There is, says Stalnaker, a corresponding open indicative conditional:
if Hitler decided to invade England in 1940 then Germany won the
war.
It is tempting to think that open conditionals are material conditionals:
ϕ → ψ ≡ ϕ ⊃ ψ. If I accept that ϕ ⊃ ψ is true in a context where it is an
open question whether ϕ is true, then I am rationally disposed to accept
that ψ is true upon learning that ϕ is true—rather than revising my belief
in the material conditional—so I accept that ϕ → ψ is true. Conversely,
if I do not accept that ϕ ⊃ ψ is true, then I am not rationally disposed to
accept that ψ is true upon learning that ϕ is true, so I do not accept that
ϕ → ψ is true.
However, ϕ → ψ and ϕ ⊃ ψ can come apart. First, their acceptance can
diverge in contexts where the antecedent is not in question. Suppose that
I believe that the Yankees won the American League pennant in 1927 but
not the National League pennant. Then I accept that ¬A ⊃ N is true but
I do not accept that ¬A → N is true.4
the indicative conditional because he thinks that some subjunctives, like the futuredirected conditional in Politics, can be open.
4 Can’t I accept that ¬A → N is true? If I firmly believe that the Yankees won
the American League pennant in 1927, aren’t I rationally disposed (though perhaps not
empirically disposed) to believe anything upon learning that they did not?

Second, the rejection conditions for ϕ → ψ and ϕ ⊃ ψ diverge. Suppose
that I do not know whether the Yankees or Red Sox will win the American
League pennant in 2017. Then I reject that Y → R is true but I am not
prepared to reject that Y ⊃ R is true.
Moreover, Stalnaker suggests that the following principle is valid for the
open conditional but is invalid for the material conditional:
Conditional Noncontradiction.
¬((ϕ → ψ) ∧ (ϕ → ¬ψ))
Is CN undermined by this famous example from Gibbard [1981]?
Sly Pete. Sly Pete and Mr. Stone are playing poker on a Mississipi
riverboat. It is now up to Pete to call or fold. My henchman Zack sees
Stone’s hand, which is quite good, and signals its contents to Pete. My
henchman Jack sees both hands, and sees that Pete’s hand is rather low,
so that Stone’s is the winning hand. At this point the room is cleared. A
few minutes later Zack slips me a note which says ‘if Pete called, he won,’
and Jack slips me a note which says ‘if Pete called, he lost...’ I conclude
that Pete folded. (p. 108–9 of Inquiry)
To uphold CN, Stalnaker appeals to context sensitivity. Given Zack’s
epistemic situation, he accepts that C → W is true. Given Jack’s epistemic
situation, he accepts that C → L is true. Given my epistemic situation, I
presumably accept that C → L is true.5
Turning to the content of counterfactuals, Stalnaker claims that we can
gain some insight by clarifying the connection between counterfactual and
open conditionals.6 He next considers this example from Grice [1989]:
Politics 2. You and I are discussing an approaching British national
election (the time is the 1960s). Neither of us has a firm opinion about
who will win, but I claim that the winner will be either Wilson or Thorpe.
You, on the other hand, are convinced that it will be either Wilson or
Heath. In a sense we disagree, and we might argue about the issue; we
disagree about what it is reasonable to accept. But we don’t, on the
surface at least, necessarily disagree about the way the world is. Despite
our disagreement, we might both be right. (p. 113 of Inquiry)
5 But if I firmly believe that Pete folded, don’t I also accept that C → W is true?
Recall n. 4.
6 Stalnaker has a brief discussion of the propositional content of open conditionals.
He claims that these conditionals might express propositions, but these propositions
will be highly context-dependent (unlike the propositions expressed by counterfactuals
that can be “separated from their contexts”).
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Unlike in the Sly Pete example, the divergence between our beliefs can
persist even after we pool our information. At this point, Stalnaker claims
(again without argument) that “we inevitably treat it as a disagreement
about what the world is like.” (p. 114) Again, we might disagree about
surface phenomena like the results of opinion polls, statistics from previous
elections, and so on. But even if we agree on such facts, we might disagree
about causal or explanatory relations between them and the outcome of
the British national election:
Through its evidential connections with other facts—facts which
we agree are more or less independent of whether Wilson wins—the
conditional question, ‘If not Wilson, then who?’ takes on a life of its
own. It becomes a question that can be detached from the particular
context of our argument. We come to regard it as a question that
will have an answer even if Wilson should win. (p. 114)

A gap opens up between conditional belief and belief in a conditional
proposition. Suppose that I see a concession speech by Thorpe on TV.
Then I am no longer disposed to believe that Thorpe won conditionally
upon learning that Wilson did not win. Still, I believe the conditional
proposition that if Wilson had not won then Thorpe would have won that
originates from the projection of my methodological policy onto the world.
Stalnaker concludes Chapter 6 by saying a bit more about his projection
strategy:
I am not suggesting that one might give a reductive analysis of counterfactual conditional propositions in terms of epistemic or methodological concepts. The kind of projection I am suggesting requires
that one hypothesize a fact of a certain kind: a fact that is identified
by the methodological policies that it might justify, but which is not
reducible to those policies. The idea is something like this: in accepting the proposition that Heath would win if Wilson did not, one
is hypothesizing that there is a fact—a feature of the world—that is
independent of whether Wilson wins, and which under normal conditions would give one reason to be disposed to accept that Heath
will win, or has won, on learning that Wilson will not, or did not.
(p. 116)

Counterfactuals, then, are about features of reality that justify policies for
revising one’s beliefs over time.

3

Conditional Propositions

Recall Stalnaker’s abstract formal semantics for counterfactuals involving
a selection function f : 2W ×W → W mapping a proposition [ϕ] ∈ 2W and
a base world w ∈ W to a selected world v ∈ W that meets the following
constraints:7
(I)

f ([ϕ], w) ∈ [ϕ]

(II) If w ∈ [ϕ], then f ([ϕ], w) = w8
(III) If f ([ϕ], w) ∈ [ψ] and f ([ψ], w) ∈ [ϕ], then f ([ϕ], w) = f ([ψ], w)9
The semantic clause is this:
Jϕ > ψKw = T

iff

JψKf ([ϕ],w) = T

Stalnaker sees this semantics as a way of sharpening the question of what
counterfactuals are about:
While the abstract analysis does not solve the substantive problem of counterfactuals, it does give the problem a precise form. It
transforms it into the problem of explaining the basis for the selection of possible situations that is relevant to the interpretation of
counterfactual and other conditional propositions. (p. 117)

Note that a change function cX is a global feature of an acceptance state:
an update of X cannot necessarily be reduced to properties shared by
its member worlds. But according to Stalnaker, cX is projected onto the
world. That is, cX is reflected/determined by each of the individual worlds
in X:
cX ([ϕ]) = {f ([ϕ], w) : w ∈ X}
The substantive problem of counterfactuals is to say what features of world
w determine f ([ϕ], w). The selection function f is the projection of cX onto
the world.
In Chapter 7, Stalnaker makes some interesting points about the semantics
and logic of counterfactuals.
7 In Inquiry, Stalnaker is no longer working with an absurd world λ. If there is no
accessible ϕ-world from w, then f ([ϕ], w) is undefined and ϕ > ψ is vacuously true.
8 Condition (II) holds iff modus ponens for the counterfactual conditional is valid.
9 This constraint effectively requires that comparative similarity between worlds is
independent of eligibility for selection given the antecedents of counterfactuals under
evaluation. Condition (III) holds iff the inference from ϕ > ψ, ψ > ϕ, and ϕ > χ to
ψ > χ is valid.
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He acknowledges that a fixed strict conditional account where antecedents
are part of contexts will validate classical inference patterns like transitivity
and contraposition (and can handle Sobel sequences). But he worries that
validity and good deductive argument will then diverge:
Despite the differences in logic, the difference between a strict conditional theory and a theory of the general kind I am defending might
be more superficial than it seems. The principal difference might
be in where the line between semantics and pragmatics is drawn,
which will determine at what level of abstraction one’s notion of
validity is defined. But this question is not arbitrary. If one draws
the line in the wrong place, one may not only give a less efficient
and perspicuous description of the phenomena, one may miss some
significant generalizations. In general, if contexts shift too easily
and often, then semantic validity will have little to do with the persuasiveness of arguments. Generalizations about the structure of
arguments may be missed. On the other hand, if a simple semantics
for a specific kind of construction, combined with general pragmatic
principles governing the structure of discourse, can account for the
complexities of the context shifts, one may have a better overall
theory even if a purely semantic concept of validity loses its close
connection with the phenomena of argument. (p. 126)

Stalnaker also responds to proposed counterexamples to similarity-based
analyses of counterfactuals. The first example is from Fine [1975]:
Nixon. The following counterfactual seems true:
(1)

If Nixon had pushed the button, there would have been a nuclear
war.

But this is not what a similarity-based semantics predicts since a world in
which Nixon pushes the button and there is no war is much more similar
to the actual world.
Stalnaker admits that Fine’s example shows decisively that the intuitive
notion of overall similarity is not the one that is relevant to the evaluation
of counterfactuals.
The second example is from Tichy [1976]:
Hat. A man always wears his hat when it rains. If it does not rain, it is
a matter of chance whether this man wears his hat. One day, it rains and
the man wears his hat. Now consider the following counterfactual:

(2)

If it had not rained, then the man would have worn his hat.

Since a world where it does not rain and the man wears his hat is more
similar to reality than a world where he does not—on any construal of
similarity—it seems that any similarity-based semantics will deliver the
wrong result that (2) is true.
To this, Stalnaker responds:
The abstract concept of similarity is too empty for its application to
be refuted by counterexample. (p. 128)

We can simply say that some respects of similarity count for nothing (i.e.,
they get assigned zero weight).
More interestingly, Stalnaker suggests that there is an evidential rationale
for selecting worlds that minimally differ from reality:
The projection strategy suggests that we look to epistemic principles for a rationale for the doctrine that the selected world must be
minimally different from the actual world. An epistemic analogue of
this doctrine would be a principle of methodological conservatism.
When changing beliefs in response to new evidence, you should continue to believe whatever the new evidence does not give you reason
to give up. (p. 129)

Aside: It is now starting to seem that thinking about counterfactuals in
terms of similarity at all is unnecessarily confusing.
Stalnaker also defends his semantics from Lewis [1973]. Recall that Lewis
objects to the Limit Assumption, the uniqueness component of Stalnaker’s
Assumption (what Stalnaker calls the “Uniqueness Assumption”), and the
collapse of would and might counterfactuals.10
Regarding Uniqueness, Stalnaker appeals to supervaluations. He argues
that this semantics fits better with ordinary speaker intuitions. Recall
Quine’s Bizet-Verdi counterfactuals:
(3)

If Bizet and Verdi were compatriots, then Bizet would be Italian.

(4)

If Bizet and Verdi were compatriots, then Bizet would be French.

On Lewis’ semantics, both counterfactual conditionals are false. On the
supervaluationist semantics, both counterfactuals are neither true nor false
10 The Limit Assumption holds iff for any Γ, ϕ, χ, Γ entails χ only if {ϕ > ψ : ψ ∈ Γ}
entails ϕ > χ. Stalnaker’s Assumption holds iff CEM also holds.
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(but their disjunction is true). Stalnaker prefers the latter result since
“most speakers would be as hesitant to deny as to affirm either of the
conditionals, and it seems as clear that one cannot deny them both as it
is that one cannot affirm them both.” (p. 136)11
Stalnaker also worries that Lewis’ semantics predicts scope ambiguities in
English that do not exist:
X: President Carter would have appointed a woman to the Supreme
Court last year if there had been a vacancy.
Y: Who do you think he would have appointed?
X: I don’t know; I just know it’s a woman that he would have appointed.
X: He wouldn’t have appointed any particular woman; he just would
have appointed some woman or other.
X’s initial comment has two possible parsings: ∃x(V > (W x ∧ Ax)) and
V > ∃x(W x ∧ Ax). Without Uniqueness, these readings can come apart
and both of X’s responses should seem fine. But Stalnaker thinks that X’s
latter response is unacceptable.
He does rightly point out, though, that this slight reformulation of X’s
latter response sounds much better:
X: There isn’t any particular woman he would have appointed; he just
would have appointed some woman or other.
Hence, the argument for Uniqueness is not very forceful.
Regarding the Limit Assumption, supervaluations are not much help. But
Stalnaker argues that this assumption is reasonable to make in practice
since his selection-based semantics does not involve the intuitive notion of
overall similarity. Consider the following counterfactual:
(5)

If I weighed over four hundred pounds, then I would be a sumo
wrestler.

Given most contexts in which this counterfactual is evaluated, worlds in
which I weigh between four hundred and five hundred pounds, say, are
equally good candidates for selection. Moreover, Stalnaker claims (without
11 But

the following do not sound so bad:

It is not the case that if Bizet and Verdi were compatriots, then Bizet would be
Italian. He might be Italian. But he might be French.
It is not the case that if Bizet and Verdi were compatriots, then Bizet would be
French. He might be French. But he might be Italian.

much argument) that in a context where every difference in weight matters,
it is inappropriate to use the antecedent in (5) and the selection function
is undefined.
Regarding might counterfactuals, Stalnaker plays with logical form. He
criticizes Lewis for treating ‘if...might...’ as an idiom, and argues that the
possibility modal in a might counterfactual is an epistemic modal that
takes wide scope over the whole conditional: ♦(ϕ > ψ).12
Stalnaker also presents some data points involving might that challenge
the Lewis semantics. First:
X: Would President Carter have appointed a woman to the Supreme
Court last year if a vacancy had occurred?
Y: No, certainly not, although he might have appointed a woman.
According to Lewis, ¬(V → W ) and V ♦→ W are consistent, so Y’s reply
should sound fine. But it doesn’t.13 On Stalnaker’s account, Y’s reply is
Moore-paradoxical since Y expresses knowledge that ¬(V → W ) is true
and then denies this very knowledge.
Second:
(6)

John might not have come to the party if he had been invited, but
I believe he would have come.

According to Lewis, this has the Moore-paradoxical form ¬ϕ∧Bel(ϕ). But
it sounds fine.14 Compare:
(7)

John might not come to the party, but I believe he will.

12 Both of these points seem too fast. First, one can give a Lewisian semantics where
‘if’ and ‘might’ make separate contributions. Following Yalcin [2007] and Kolodny and
MacFarlane [2010], we might evaluate sentences for truth relative to a point of evaluation
hw, ii consisting both of a world w ∈ W and of an information state i ∈ 2W :

Jϕ > ψKw,i = T
JϕKw,i = T
J♦ϕKw,i = T

iff
iff
iff

∀v ∈ f (ϕ, w)(JψKv,f (ϕ,w) = T )
∀v ∈ i(JψKv,i = T )
∃v ∈ i(JψKv,i = T )

where f meets the constraints discussed by Lewis in Counterfactuals, Ch. 2. Granting
the Limit Assumption, ϕ → ψ ≡ ϕ > ψ. Also, ϕ ♦→ ψ and ϕ > ♦ψ only come apart
in the vacuous case where f (ϕ, w) = ∅.
Second, it is not clear why the epistemic flavor of ♦ implies that it takes wide scope in
might counterfactuals. Yalcin [2007] and Kolodny and MacFarlane [2010], for instance,
present semantics for indicative conditionals where epistemic modals take narrow scope
over their consequents.
13 But does Y’s ‘no’ target the entire counterfactual or just its consequent?
14 But maybe ‘Moore-paradoxical’ assertions are not so bad when they involve might.
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Realism about Counterfactuals

In Chapter 8 of Inquiry, Stalnaker addresses the substantive problem of
counterfactuals and defends a “modest” realist position.
His projection thesis, again, is that the very space of possible worlds, and
so content itself, is influenced by our concerns and activities as rational
inquirers:
The interests, projects, presuppositions, culture, and community of
a speaker or writer provide resources for the efficient expression of
content, but they also provide something more fundamental: they
provide resources which contribute to the construction of content itself. Content, I have been suggesting, can be represented as a subset
of some set of possible states of the world. Relative to a given set of
possibilities, one can contrast sentences that determine such subsets
simply in virtue of meaning (context-independent sentences) with
those that rely on context as well as meaning (context-dependent
sentences). But if the space of possible states of the world itself, the
way it is possible to distinguish one possible state from another, is
influenced by the situations and activities of the speakers (or more
generally, the agents) doing the distinguishing, then we have a kind
of context-dependence that infects content itself and not just the
means used to express it. (p. 152)
The whole framework, with its possible worlds and selection functions, which provides the resources necessary to the interpretation
of counterfactuals, is not something simply found in nature, but
arises from certain human concerns and activities: specifically, the
concern to have reliable expectations to guide us in moving about in
the world, and the activities which are directed to acquiring these
expectations. (p. 152)

Of particular importance, the space of possibilities is thoroughly infected
with causal relations, dependencies, and powers. Stalnaker claims that
even simple properties like being blue or having a mass of 73 grams cannot
be understood independently of their causal consequences: “The levels at
which we describe the world are causal all the way down.” (p. 159)
This spells trouble for Lewis’ Humean reductionist program. As Stalnaker
understands it, Lewis wants to explain away the problematic and obscure
notion of necessary connection in terms of the less problematic relation of
resemblance. To do this, Lewis first provides a counterfactual analysis of

causal dependence, and he then provides a similarity-based semantics for
counterfactuals. However, Stalnaker worries that there is no autonomous
(i.e., non-causal) bedrock of pure categorical particular fact against which
worlds can be compared. So Lewis’ reduction cannot avoid circularity.15
Antirealism is also problematic. Like the reductionist, the antirealist about
counterfactuals must also assume that there is an autonomous basis of
fact. The claim that counterfactual talk does not serve to describe reality
requires that we can have an independent grasp of the world that does not
rely, explicitly or implicitly, on counterfactuals.
So Stalnaker endorses a realist position:
According to the modest realist thesis that I have been defending,
at least some counterfactuals are both irreducible and determinately
true or false. From the point of view of the possible worlds conception of content and the possible worlds analysis of conditionals, the
claim that some counterfactuals are not reducible, even in the liberal
sense, is the claim that the introduction of counterfactuals allows for
finer discriminations between possible worlds than could be made
without counterfactuals. The selection functions relative to which
counterfactuals are interpreted do not simply select on the basis of
facts and criteria of similarity that are intelligible independently of
counterfactuals. Rather, the claim is, the fact of selection gives rise
to new ways of cutting up the space of possibilities, and so to a richer
conception of the way the world is. The second part of the modest
realist thesis—that irreducible counterfactuals are sometimes determinately true or false—is the claim that the world can live up to our
richer conception of the way it is or might be. This claim will be justified if the new distinctions between possibilities that the inquirer
makes connect with each other and with other facts and are reinforced by further interactions between the inquirer and the world.
(p. 169)
15 Stalnaker

still thinks that a counterfactual analysis of causation can be useful:

If the logical status of counterfactuals is clear, then one might use them to help
clarify the structure of causal relations even if there is no defensible conceptual hierarchy according to which counterfactuals are more basic than causal
relations, dependencies and powers. There might be some sense in which such
an analysis is circular, but it need not follow that it is trivial or uninformative.
(p. 156)
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III. Kratzer on Counterfactuals

The second pass is this (assuming the existence of maximal subsets):

AS.150.659 Counterfactuals
Johns Hopkins University, Fall 2014

f1 : W → 22 maps each world to the set of its true strong subjunctive
generalizations.

W

W

1

Partition and Revision

Kratzer’s [1981] intuitive starting point involves maximally consistent sets
of propositions:
The truth of counterfactuals depends on everything which is the case
in the world under consideration: in assessing them, we have to consider all the possibilities of adding as many facts to the antecedent
as consistency permits. If the consequent follows from every such
possibility, then (and only then), the whole counterfactual is true.
(p. 201)

Formally, the first pass is this:
f : W → 22

W

maps each world to the set of propositions that are the case.

Aw (P ) is the set of consistent subsets of f (w) ∪ {P } containing P .
T
[ϕ → ψ] = {w : ∀X ∈ Aw ([ϕ])(∃Y ∈ Aw ([ϕ])(X ⊆ Y ∧ Y ⊆ [ψ]))}
Assuming the existence of maximal sets, ϕ → ψ is true at w just in case
every maximal set in Aw ([ϕ]) implies [ψ].
If f (w) = {P ∈ 2W : w ∈ P }, we have (see Kratzer for proof):
Fact. If w ∈ [ϕ], then w ∈ [ϕ > ψ] iff w ∈ [ψ].
Fact. If w 6∈ [ϕ], then w ∈ [ϕ > ψ] iff [ϕ] ⊆ [ψ].
While the first consequence is desirable, the second consequence is not.
What to do? Kratzer: Deny that what is the case in w is the set of all
propositions true in w.
Pollock’s [1976] refined atomism:
simple propositions: whose truth can be known non-inductively without
first coming to know the truth of some proposition(s) that entails them.
strong subjunctive generalizations: laws of nature such as E=MC2 .
weak subjunctive generalizations: non-lawlike generalizations such as that
everyone who drinks out of a specific bottle (containing poison) would die.

f2 : W → 22 maps each world to the set of its true weak subjunctive
generalizations.
W

f3 : W → 22 maps each world to the set of its true simple propositions
and negations of simple propositions.
A1w (P ) is the set of consistent subsets of f1 (w) ∪ {P } containing P .
A2w (P ) is the set of consistent subsets of f1 (w) ∪ f2 (w) ∪ {P } that are
extensions of a maximal subset of A1w (P ).
A3w (P ) is the set of consistent subsets of f1 (w) ∪ f2 (w) ∪ f3 (w) ∪ {P } that
are extensions of a maximal subset of A2w (P ).
T
[ϕ → ψ] = {w : ∀X ∈ A3w ([ϕ])(¬∃Y ∈ A3w ([ϕ])(X ⊂ Y ) ⊃ X ⊆ [ψ])}
T
[ϕ ♦→ ψ] = {w : ∃X ∈ A3w ([ϕ])(¬∃Y ∈ A3w ([ϕ])(X ⊂ Y ) ∧ X ∩ [ψ] 6= ∅)}
On the Pollock-Kratzer semantics, strong subjunctive generalizations have
priority over weak ones and weak subjunctive generalizations have priority
over simple propositions and their negations.
Counterexamples (p. 206):
Bistro. Hans and Babette spend the evening together. They go to a
restaurant called ‘Dutchman’s Delight’, sit down, order, eat and talk.
Suppose now, counterfactually, that Babette had gone to a bistro called
‘Frenchman’s Horror’ instead. Where would Hans have gone?
Bridge. Regina and I go on a walk in the bush. We have to pass a hanging
bridge. I pass first. Regina is waiting. I am in the middle of the bridge.
Suppose now, counterfactually, that I had passed a bit faster and had just
left the bridge. Where would Regina be? Would she still be waiting?
Dance. I am taking dancing lessons at Wander’s dancing school. Last
Saturday, there were five men to dance with: John, James, Jack, Joseph
and Jeremy. I danced with the latter three only. Suppose now, counterfactually, that I had danced with at least four of the men. With whom
might I have danced?
In Bistro, it seems that Hans would have gone to ‘Frenchman’s Horror’ as
well. But it is not a simple fact that Hans and Babette spend the evening

2
ϕ → ψ
ϕ → χ
ϕ → (ψ ∧ χ)

together.1 Fix: Add another class of more complex fact.
In Bridge, it seems that Regina might have started passing over the bridge.
But if it is a simple fact that Regina is waiting, then the analysis will not
deliver this result. Fix: Lump the fact of my passing and the fact that
Regina waits into a single complex fact.
In Dance, it seems that I might have danced with all five men or any combo
of four. Fix: Lump my dancing with Jack, Joseph, and Jeremy, and my
not dancing with John and James into a single complex fact.
In general, we want to lump particular facts that are not counterfactually
independent.
With lumping in the picture, we no longer need a system of priorities.
These priorities will be reflected in the lumps.2

However, strengthening the antecedent, transitivity, and contraposition
are invalid.
Kratzer’s semantics can elegantly handle some of the data that challenges
Lewis’ similarity-based semantics.
(1)

(2)

Def. A partition of w is a set X ∈ 2

Def. A partition function f : W → 22
Examples: f (w) = {P ∈ 2

W

W

such that

T

X = {w}.

maps each world to a partition.

: w ∈ P }, f (w) = {{w}}.3

The partition function f used in evaluating counterfactuals will be supplied
by context:
In theory, there are many possible partition functions. But in practice, their range is restricted by our modes of cognition. The human
mind doesn’t split up the world in any arbitrary way. A further
narrowing down of possibilities comes from the context of conversation. Some contexts impose a particular view of the world: Atomistic, holistic, Pollockistic perhaps. Usually, these restrictions are
not sufficient to determine a unique partition function for a particular context of conversation. And this is a source of vagueness in
conditionals. (p. 211)4

On Kratzer’s semantics, the following inferences are valid:
ϕ
ϕ
ψ ϕ → ψ
→
ϕ ψ
ψ
1 Can

we think of this as a suitably restricted weak subjunctive generalization?
2 Kratzer is quick on this point. More detail would be appreciated.
3 If f (w) = {{w}}, then the above two facts also hold.
4 Presumably evidential considerations will come into play. Recall Stalnaker [1984].

If I weighed at least four hundred pounds, then I would weigh four
hundred pounds.

Thinking about similarity naı̈vely, (1) comes out true. But on the Kratzer
semantics, (1) is false since it is not the case that every maximal set in
f (w) ∪ {[I weigh at least four hundred pounds]} entails that I weigh four
hundred pounds.

The third and final pass is this:
2W

ϕ → ψ
ϕ → χ
(ϕ ∧ ψ) → χ

If it had not rained, then the man would have worn his hat.

In the Tichy example, the fact that it is raining and the fact that the man
is wearing his hat should be lumped together since the latter fact depends
on the former (so they are not counterfactually independent). As a result,
(2) comes out false.

2

Premise versus Ordering Semantics

Lewis [1981] shows that there is nothing to choose (formally) between
premise and ordering semantics.
Assume that |W| is finite.
Def. An ordering frame is a function ≤: W → 2W×W mapping each world
w ∈ W to a comparative similarity relation <w ⊆ W × W over Sw where
<w is a strict partial ordering (transitive, asymmetric) centered on w.
This is Pollock’s semantics that allows incomparabilities. Lewis requires
at least a strict weak ordering that prohibits incomparabilities. Stalnaker
requires a strict simple ordering the also prohibits ties.
(OF) ϕ → ψ is true at w,< iff [ψ] holds at the closest<w [ϕ]-worlds to w.
Def. A premise frame is a partition function (partitionhood is centering).
(PF) ϕ → ψ is true at w,f iff every nonempty maximal [ϕ]-consistent
premise set in f (w) together with [ϕ] implies [ψ].5
5 This coincides with Kratzer’s truth condition when ∪f (w) = W since there will be
no empty maximal [ϕ]-consistent sets in f (w).

3
Given a premise frame f , an ordering frame ≤ can be derived as follows:
Sw = ∪f (w) and v <w u iff {P ∈ f (w) : u ∈ P } ⊂ {P ∈ f (w) : v ∈ P }.
These frames are equivalent.
Equivalent frames will evaluate counterfactuals alike: PF holds iff OF
holds.
Every ordering frame can be derived from a premise frame. In fact, there is
a many-one relation between premise frames and ordering frames. Premise
frames contain surplus information.
Punchline: Premise semantics is equivalent to Pollock’s ordering semantics
in which orderings can be partial.
Now allow for infinite |W|.
The Limit Assumption in ordering semantics: Unless no P -world belongs
to Sw , there is some closest P -world to w.

Def. A thin particular is a particular stripped of all its properties. A thick
particular is a particular with all its properties. (Armstrong [1978])
Def. A state of affairs is a thin particular having a property or multiple
thin particulars standing in a relation.6
Def. A situation is composed of states of affairs.
Def. A world is a maximal situation.7
S is the set of possible situations (incl. thick particulars).
A is the set of possible thin particulars.
6⊆ (S ∪ A) × (S ∪ A) is a partial ordering (the ‘part of’ relation) satisfying
(at least) the following two conditions:
(I)

¬∃s ∈ S∃a ∈ A(s 6 a)

(II) ∀x ∈ S ∪ A(∃!s ∈ S(x 6 s ∧ ∀s0 ∈ S(s 6 s0 ⊃ s = s0 )))

The Limit Assumption in premise semantics: Unless P is inconsistent with
each proposition in f (w), there is some nonempty maximal P -consistent
set in f (w).

W is the set of possible worlds, the maximal members of S with respect
to 6. For each s ∈ S, ws is the world s is related to by 6.8

These conditions will be met or violated in equivalent frames.

Def. P is true in s iff s ∈ P .

If we reject the Limit Assumption, then we can still give truth conditions
in ordering and premise semantics that coincide (see Lewis for details).

Def. P is valid iff P is true in w for all w ∈ W.9

3

Lumps of Thought

Kratzer [1989] sharpens her lumping semantics for counterfactuals using
situation semantics.
For simplicity, fix a short time interval t. Roughly, proposition P lumps
proposition Q in (a t-slice of) w just in case P holds in w and any situation
or ‘part’ of w in which P holds is also a situation in which Q holds.
For example, suppose that Paula painted a still life of apples and bananas.
Then [Paula painted a still life] lumps [Paula painted an apple] because
Paula painted a still life and any situation in which she painted a still life
is also a situation in which she painted an apple.
Situations are not space-time chunks. If they were, then assuming I am
both hungry and tired, [I am hungry] would lump [I am tired] and vice
versa.

Def. A proposition P ∈ 2S is a set of possible situations.

W

Def. P logically follows from X ∈ 22 iff there is no w ∈ W such that
each member of X is true in w but P is false in w.
Def. P lumps Q in w iff w ∈ P and ∀s ∈ S((s 6 w ∧ s ∈ P ) ⊃ s ∈ Q).
Def. P is persistent iff (s 6 s0 ∧ s ∈ P ) ⊃ s0 ∈ P .
Kratzer assumes (without argument) that all propositions expressible by
utterances of natural language sentences are persistent.
Let g be a function from variables to A.
Def. [ϕ]g designates the proposition expressed by the sentence ϕ under
variable assignment g. Propositions are assigned according to the following
recursive clauses:
6 Note

that a thick particular is a state of affairs.
that worlds are now structured.
8 Since each thick particular is part of a unique world, we need counterpart theory.
9 Kratzer floats the idea of defining logical notions by quantifying over all situations
and then promptly ignores it.
7 Note
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[x is sleeping]g
[Paula is sleeping]g

=
=

{s : g(x) 6 s ∧ g(x) is sleeping in s}
{s : ∃a(a = CP (Paula, ws ) ∧ a 6 s∧
a is sleeping in s)}

where CP (Paula, ws ) is a counterpart of Paula in ws .
[ϕ ∧ ψ]g
[ϕ ∨ ψ]g
[(There is an x : ϕ)ψ]g
[(For all x : ϕ)ψ]g

=
=
=
=

[ϕ]g ∩ [ψ]g
[ϕ]g ∪ [ψ]g
{s : ∃gx (s ∈ [ϕ]gx ∩ [ψ]gx )}
{s : ∀gx (s ∈ [ϕ]gx ⊃ s ∈ [ψ]gx )}

where gx is an x-alternative of g that is exactly like g except possibly for
the value it assigns to x.10
Turning to counterfactuals,
f (w) = {P ∈ 2 : w ∈ P , P is humanly graspable, P is persistent, ...}
S

11

Def. A set X ⊆ 2S is (weakly) closed under lumping in w just in case: if
P ∈ X and P lumps Q ∈ 2S in w, then Q ∈ X.
Def. A set X ⊆ 2S is (strongly) closed under logical consequence just in
case: if Y ⊆ X and Y logically implies Q ∈ 2S , then Q ∈ X.
Def. The crucial set Aw (P ) is the set of subsets of f (w) ∪ {P } that are
consistent, weakly closed under lumping in w, strongly closed under logical
consequence after subtracting out P , and contain P .12
The clauses for → and ♦→ are as before.13
To see lumping semantics at work, consider the following cases:14
10 Kratzer actually rejects the universal quantification clause since it does not assign
persistent propositions to every universally quantified sentence. She considers a number
of alternative persistence-friendly clauses (see her paper for details).
11 Note that the graspability constraint rules out both f (w) = {P ∈ 2W : w ∈ P }
and f (w) = {{w}}.
12 Given the discussion in her [1981], it is a bit surprising that Kratzer now builds the
lumping into Aw (P ) rather than into the partition function f itself. Also, would closure
under logical consequence and lumping over only f (w) work? David: Kratzer should
restrict the scope of the closure requirements in this way since a logical consequence of
a humanly graspable proposition needn’t be graspable.
13 Note that on Kratzer’s persistence-friendly semantics, counterfactuals can only
be true in situations in W. This raises a worry: if a counterfactual proposition is
true in w, then this counterfactual will lump every proposition that is true in some
situation s 6 w (Kratzer recognizes this and points out that counterfactuals cannot be
consistently added to the antecedent of a counterfactual unless its antecedent is true).
Is this a desirable result? Kratzer herself admits that some facts can be altogether
irrelevant to the truth of a counterfactual.
14 Can Kratzer’s lumping semantics handle Tichy’s Hat case? The role of explanatory
relations must be made explicit.

Zoo Escape. Last year, a zebra escaped from the Hamburg zoo. The
escape was made possible by a forgetful keeper who forgot to close the
door of a compound containing zebras, giraffes, and gazelles. A zebra felt
like escaping and took off. The other animals preferred to stay in captivity.
Suppose now counterfactually that some other animal had escaped instead.
Would it be another zebra? Not necessarily. I think it might have been a
giraffe or a gazelle. (p. 625)
Without lumping, the following counterfactual mistakenly comes out true:
(3)

If a different animal had escaped instead, then it would have been
one of the other zebras.

Why is that? Well, if the escaped zebra is named ‘John’, then f (w) includes
the proposition [John escaped]. But f (w) also includes propositions like
[A zebra escaped], [A black and white striped animal escaped], etc., and
these are consistent with [An animal other than John escaped].
Lumping to the rescue: [A zebra escaped] lumps [John escaped] so will
not appear in any member of Aw ([An animal other than John escaped]).15
Similarly for [A black and white striped animal escaped], and so forth.
Boredom. Among all the people in the room, Otto and you are the only
ones who are bored. Assuming that there are not, say, any regulations
requiring that, at all times, exactly two bored persons have to be in the
room, the following counterfactual is likely true: (p. 632)
(4)

If you and Otto weren’t in the room, nobody in the room would
be bored.

But the following counterfactual is likely false:
(5)

If nobody in the room were bored, Otto and you wouldn’t be in
the room.

Kratzer’s semantics predicts this asymmetry. f (w) includes [Otto and you
are in the room], [Exactly two people in the room are bored], [Otto and
you are bored], [Paula is in the room], [Exactly one person in the room
is neither Otto nor you], [Paula is not bored].16 The first two of these
cannot be consistently added to [Neither Otto nor you are in the room]
since [Exactly two people in the room are bored] lumps [Otto and you are
15 Richard: Since John is a thin particular without properties, [John escaped] does
not lump [A zebra escaped].
16 I have simplified the analysis slightly be leaving some people out.

5
in the room]. The other propositions can be consistently added, so (4)
comes out true.
On the other hand, [Exactly two people in the room are bored] cannot be
consistently added to [Nobody in the room is bored]. But [Otto and you
are in the room] can be consistently added, so (5) comes out false.17
King Ludwig. King Ludwig of Bavaria likes to spend his weekends at
Leoni Castle. Whenever the Royal Bavarian flag is up and the lights are
on, the King is in the Castle. At the moment, the lights are on, the flag is
down, and the King is away. Suppose now counterfactually that the flag
were up. Well, then the King would be in the Castle and the lights would
still be on. But why wouldn’t the lights be out and the King still away?
(p. 640)
f (w) includes [Whenever the flag is up and the lights are on, the King is
in the Castle]18 , [The flag is down], [The lights are on], [The King is away].
Three maximal consistent sets containing [The flag is up]:
X1 = {[L],[The lights are on],[The flag is up]}
X2 = {[L],[The King is away],[The flag is up]}
X3 = {[The King is away],[The lights are on],[The flag is up]}
The third set X3 is not closed under lumping. On a generic interpretation,
L is true at all or none of the situations in a world. So [The lights are on]
lumps [L].
The second set X2 is not closed under lumping and logical consequence.
[L] and [The King is away] imply [The flag is down or the lights are off]
which in turn lumps [The flag is down].
Only X1 remains. So the following counterfactual comes out true:
(6)

If the flag were up, the King would be in the Castle.

By contrast, the following counterfactual is false:
(7)

If I hoisted the flag, the King would appear in the castle.

Why is that? Kratzer: Because the non-accidental generalization L has
been demoted to a simple accidental one. See her paper for details.
17 It is important here that [Otto and you are in the room] does not lump [Exactly
two people in the room are bored].
18 I will abbreviate this non-accidental generalization with ‘L’.

What would Lewis [1979] and Kment [2006] say about the original King
Ludwig case? As far as I can tell, (6) can come out either true or false on
Lewis’ theory depending on the strength of miracles required to get the
King in the Castle, on the one hand, and to turn off the lights and raise
the flag, on the other. However, fleshing out the example a bit more, (6)
comes out false on Kment’s theory since the lights being on doesn’t matter
for similarity if caused by the King’s return to the Castle.19

4

Natural Propositions

Shortly after publishing her [1989], Kratzer changed course and proposed
that lumping should be hardwired into the partition function (recall n. 12).
The new theory is discussed in her [1990], [2002] and [2005].20
Def. A situation s ∈ S is a fact exemplifying P ∈ 2S just in case for
all s0 such that s0 6 s and P is not true in s0 , there is an s00 such that
s0 6 s00 6 s and s00 is a minimal situation where P is true (that is, s00 has
no proper parts in which P is true).
The intuitive idea is that a fact exemplifying P does not contain anything
irrelevant to the truth of P . For example, a situation containing nothing
but three teapots floating in spacetime exemplifies [There are teapots], but
a situation containing these three teapots and a pair of scissors does not
(though it is a situation in which [There are teapots] is true).
Def. P is a natural proposition iff it is persistent and does not distinguish
between maximally similar situations—that is, s ∈ P iff s0 ∈ P for any
situations s and s0 that are qualitatively identical and preserve counterpart
relations between individuals.21
For example, [Thomas is picking roses] is natural since this proposition is
true in any situation where Thomas or one of his counterparts is picking
roses.
A particular fact s exemplifying proposition P can be turned into a natural
proposition as follows:
19 To ensure that the lights being on is caused by a different route, suppose that (I) a
servant has recently turned on the lights while the King was gone in order to clean the
Castle, and (II) when the King returns to the Castle after an absence, there is a grand
ceremony in which the lights are turned on and the flag is raised at the same time.
20 Oddly, Kanazawa, Kaufmann, and Peters [2005] attack Kratzer’s original lumping
semantics despite being aware of the new theory.
21 Keep in mind that counterpart relations are determined by similarity between
worlds.
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• Begin with {s}.
• Take the smallest persistent superset: {s0 : s 6 s0 }.
• Extend {s0 : s 6 s0 } by adding every situation that is maximally
similar to one of its members.

Naturalness to the rescue: [Brown is in Barcelona] is a propositional fact
but [Jones owns a Ford or Brown is in Barcelona] is not since it does not
naturally extend a single starter situation.
Zoo Escape. As above.

• Take the smallest persistent superset of this extension.

[John escaped] is a propositional fact but [A zebra escaped] is not since it
does not naturally extend a single starter situation.

• Repeat the last two steps.

Dance. As above.

Def. The natural extension of s is the proposition determined in the
manner just described.
Def. A propositional fact of world w is the natural extension of a situation
s 6 w.
The naturalness of propositional facts rules out overly specific propositions
like {s} and {s0 : s 6 s0 }. The single situation basis for propositional facts
rules out overly general propositions.

Take the starter situation to be one in which I danced with Jack, Joseph,
and Jeremy but did not dance with John and James.
Outstanding question: How does Kratzer’s new semantics handle the King
Ludwig example? More specifically, how exactly do laws and non-accidental
generalizations fit into the picture?
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