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• … and the similarity approach to counterfactuals

Plan today

• The counterfactual approach to causation …
• A quick intro to theories of causality

• A variation: premise semantics for counterfactuals
• Challenges for the proposed semantics for 

counterfactuals 
• Challenges for the counterfactual approach to causation

— BREAK —

The counterfactual approach to 
causation



(Because we will need it later.)

Premise Semantics 
for counterfactuals



basic idea

antecedent
consequent

“If I scratched this match, 
it would light.” 

(Goodman)

f(A)



Premise Semantics (Veltman, Kratzer)

similarity is defined in terms of a 
selected set of facts of the evaluation 
world (the premises)

w0: p, q, r

w1: p, q w2: p, r w3: q, r

w4: p w5: q w6: r

w7: ∅



w6: r

Premise Semantics (Veltman, Kratzer)

similarity is defined in terms of a 
selected set of facts of the evaluation 
world (the premises)

w0: p, q, r

w1: p, q w2: p, r w3: q, r

w4: p w5: q

w7: ∅

“If ¬p, …”

relevant 
antecedent  

world

A⤳C iff ∀S ∈ MaxA(P): S ∪ {A} ⊨ C 



w6: r

Premise Semantics (Veltman, Kratzer)

similarity is defined in terms of a 
selected set of facts of the evaluation 
world (the premises)

w0: p, q, r

w1: p, q w2: p, r w3: q, r

w4: p w5: q

w7: ∅

“If ¬p⋁¬q, …”

relevant 
antecedent  

Worlds

A⤳C iff ∀S ∈ MaxA(P): S ∪ {A} ⊨ C 



THE IDEA BEHIND PREMISE SEMANTICS

⇒LA C

A conditional sentence ‘If A then C’ is true iff:



⇒LA C

maximal 
consistent 
subset

premise 
set P(w0)

general 
laws

Equivalent to the similarity approach (Lewis 81):

w1 ≤ w2 iff  {p∈P(w0) | w1 |= p}  ⊇  {p∈P(w0) | w2 |= p}

+ Facts of w0

A conditional sentence ‘If A then C’ is true iff:

THE IDEA BEHIND PREMISE SEMANTICS



excursion to cognition

• Children observed a puppet named Carol making dirty 
footprints on a clean floor. They were asked, “What if 
Carol had taken her dirty shoes off — would the floor 
be clean or dirty?” 

• 75% of the 3-year-old and 87% of 4-year olds 
answered that the floor would be clean.



Marie is walking to the swimming pool in her 
swimsuit. On her way to the pool she is caught in a 
rainstorm and gets soaked. Then she gets to the 
pool and jumps in. Now she is all wet. 

(1) If it hadn’t rained, would Marie be wet or dry?



2. PHILOSOPHICAL APPROACHES 
2.7 SUMMARY

Two main approaches to the semantics of 
counterfactuals 

A sentence of the form A > C is true in a world w0 given 
model M iff  

(a) C is true in all possible worlds in which A is true, 
and which in other respects differ minimally from w0. 

(b) C follows from A, the laws L and all maximal 
subset of the premisses P(w0) consistent with the 
antecedent.



theory of counterfactuals
or better:  

counterfactual dependence

theory of possible worlds
objective, deterministic

primitive notion of similarity
status?

Lewis’ similarity approach



The similarity relation
“We may say that one world is closer to actually than another if 
the first resembles our actual world more than the second does, 
taking account of all the respects of similarity and difference and 
balancing them off against one another” (1986: 163)

“In particular, similarities in matters of  particular fact trade off 
against similarities of law. The prevailing laws of nature are 
important to the character of that world; so similarities of law are 
weighty. Weighty, but not sacred.” [1986: 163]

Lewis’ similarity approach



theory of possible worlds
objective, deterministic

theory of counterfactuals
or better:  

counterfactual dependence

primitive notion of similarity
status?

Lewis’ similarity approach



theory of possible worlds
objective, deterministic

theory of counterfactuals
or better:  

counterfactual dependence

primitive notion of similarity
objective?

web of laws

Lewis’ similarity approach



theory of possible worlds
objective, deterministic

theory of counterfactuals
or better:  

counterfactual dependence

theory of causation
actual causation

primitive notion of similarity
objective?

web of laws

Lewis’ counterfactual theory 
of causation



Lewis’ counterfactual 
theory of causation



Lewis’ counterfactual 
theory of causation

•The family of propositions {O(e), not-O(e)} counterfactually 
depends on the family {O(c), not-O(c)} iff the following two 
counterfactuals hold

i. If O(c), it would haven been O(e);
ii.If not O(c), it would have been not O(e).

Let c and e be the events for which we want to determine 
causal dependence.
The operator O turns e into the proposition that e occurred.

Sufficiency
Necessity



Lewis’ counterfactual 
theory of causation

i. If O(c), it would haven been O(e);
ii.If not O(c), it would have been not O(e).

Sufficiency
Necessity

EXAMPLE: strike a match/the match lights



Lewis’ counterfactual 
theory of causation

•The family of propositions {O(e), not-O(e)} counterfactually 
depends on the family {O(c), not-O(c)} iff the following two 
counterfactuals hold

i. If O(c), it would haven been O(e);
ii.If not O(c), it would have been not O(e).

•The event e causally depends on the event c iff the family 
{O(e), not-O(e)} counterfactually depends on the family 
{O(c), not-O(c)}.

•c causes e if there is a chain of causally dependent events 
that link c to e 



objections



objections

1. problems with the similarity approach to 
counterfactuals 

2. problems with descriptive adequacy 

3. problems with accounting for the asymmetry 
of causal dependence



objections to the 
similarity approach



“The counterfactual 

(1)If Nixon had pressed the button there would 
have been a nuclear holocaust.

is true or can be imagined to be so. Now suppose 
that there never will be a nuclear holocaust. Then 
that counterfactual is, on Lewis' analysis, very 
likely false. For given any world in which the 
antecedent and consequent are both true it will be 
easy to imagine a closer world in which the 
antecedent is true and the consequent false. For 
we need only imagine a change that prevents the 
holocaust but that does not require such a great 
divergence from reality." –Fine 1975: 452



“The counterfactual
(1)If Nixon had pressed the button there would have been a 

nuclear holocaust.
is true or can be imagined to be so. Now suppose that there never 
will be a nuclear holocaust. Then that counterfactual is, on Lewis' 
analysis, very likely false. For given any world in which the 
antecedent and consequent are both true it will be easy to imagine a 
closer world in which the antecedent is true and the consequent 
false. For we need only imagine a change that prevents the 
holocaust but that does not require such a great divergence from 
reality." (Fine 1975: 452)

FINE’S NIXON CASE

w0

A

C



Stalnaker:
“...the relevant conception of minimal difference needs
to be spelled out with care."

REACTION



“The counterfactual
(1)If Nixon had pressed the button there would have been a 

nuclear holocaust.
is true or can be imagined to be so. Now suppose that there never 
will be a nuclear holocaust. Then that counterfactual is, on Lewis' 
analysis, very likely false. For given any world in which the 
antecedent and consequent are both true it will be easy to imagine a 
closer world in which the antecedent is true and the consequent 
false. For we need only imagine a change that prevents the 
holocaust but that does not require such a great divergence from 
reality." (Fine 1975: 452)

FINE’S NIXON CASE

A

C

w0



A

C

w0

The “future doesn’t count” approach
We leave the past unchanged just until before the events happen that 
make the antecedent false, make some minimal changes there to 
make the antecedent true and the we let nature just run its course.

ANALYSIS BY FIAT



The “future doesn’t count” approach
We leave the past unchanged just until before the events happen that 
make the antecedent false, make some minimal changes there to 
make the antecedent true and the we let nature just run its course.

ANALYSIS BY FIAT

• For some linguistic approaches: Ippolito 
2006, 2013, Aregui, 2007

• For some counterarguments: Mackay 2017



A coin is going to be flipped and you bet on tails. Unfortunately, 
heads comes up and you lose. Now you can say:

(1)If I had bet on heads, I would have won.

THE COIN FLIP

betting flipping losing/winning
w0

antecedent consequent



1. It is of the first importance to avoid big, widespread, diverse 
violations of law.

2. It is of the second importance to maximise the 
spatiotemporal region throughout which perfect match of 
particular fact prevails.

3. It is of the third importance to avoid even small, localised, 
simple violations of law.

4. It is of little or no importance to secure approximate 
similarity of particular fact, even in matters that concern us 
greatly.

LEWIS’ SOLUTION (TIME’S ARROW ’79)



w4<w3<w5<w2
Lewis

1. avoid big violations of law.
2. maximise the spatiotemporal region of perfect match
3. avoid small violations of law.

w5
w4

w3
w2
w0Nixon


pushes 

button

holocaust

takes 

place

undo

button



Problems with 
descriptive adequacy



causal 
overdetermination

C1

C2

E



Pre-emption

Suppose that two men Mr White and Mr Pink, 
independently of each other, are set on killing 
Mr Smith. Unbeknown to them, they make 
very similar arrangements. They are 
positioned close to Mr Smith at about the 
same time and they have him on target. Mr 
White fires his shotgun; the bullet takes its 
course and strikes Mr Smith in the head, 
leading to his death. But Mr White’s shot 
scares off Mr Pink, who then flees the scene. 

C1

C2

E



Pre-emption

C1

C2

E

• Lewis predicts: e doesn’t depend 
causally on c1 nor on c2, because 
there is no counterfactual dependence.



Pre-emption

• What is the underlying problem that causes Lewis’ problems 
with pre-emption?

• (Is there a way to deal with it within a counterfactual approach 
or do we need to give up the approach? And what kind of 
alternative approach would we need to deal with this problem?)



Pre-emption

c1

c2

e

•Lewis repair: there is an intermediate 
event d such that d counterfactually 
depends on c1 and e counterfactually 
depends on d. Thus, c1 causes e.

d



Pre-emption

c1

c2

e

•Lewis repair: there is an intermediate 
event d such that d counterfactually 
depends on c1 and e counterfactually 
depends on d. Thus, c1 causes e. 

•Objection 1: But e does not depend 
causally on d, because if d had been 
absent, c1 would have been absent 
and c2, no longer preempted, would 
have caused e.

d
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•Lewis repair: there is an intermediate 
event d such that d counterfactually 
depends on c1 and e counterfactually 
depends on d. Thus, c1 causes e. 

•Objection 1: But e does not depend 
causally on d, because if d had been 
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Pre-emption

c1

c2

e

•Lewis repair: there is an intermediate 
event d such that d counterfactually 
depends on c1 and e counterfactually 
depends on d. Thus, c1 causes e. 

•Objection 1: But e does not depend 
causally on d, because if d had been 
absent, c1 would have been absent 
and c2, no longer preempted, would 
have caused e. 

•But that argument involves 
backtracking.

d



Pre-emption

c1

c2

e

•Lewis repair: there is an intermediate 
event d such that d counterfactually 
depends on c1 and e counterfactually 
depends on d. Thus, c1 causes e.

d



Pre-emption

c1

c2

e

•Lewis repair: there is an intermediate 
event d such that d counterfactually 
depends on c1 and e counterfactually 
depends on d. Thus, c1 causes e. 

•Objection 2: But couldn’t you use the 
same argument now to show that e is 
caused by c2?

d



Pre-emption

c1

c2

e

•Lewis repair: there is an intermediate 
event d such that d counterfactually 
depends on c1 and e counterfactually 
depends on d. Thus, c1 causes e. 

•Objection 2: But couldn’t you use the 
same argument now to show that e is 
caused by c2? 

•No, in this case there would be a 
relevant intermediate event d’ that was 
prevented by d.

d



Late pre-emption
Billy and Suzy throw rocks at a bottle. Suzy throws first, or maybe she 
throws harder. Her rock arrives first. The bottle shatters. When Billy’s rock 
get to where the bottle used to be, there is nothing there but flying shards 
of glass. Without Suzy’s throw, the impact of Billy’s rock on the intact bottle 
would have been one of the final steps in the causal chain from Billy’s 
throw to the shattering of the bottle, But thanks to Suzy’s preempting throw, 
that impact never happens.

S

B

G

• Lewis predicts: e doesn’t depend 
causally on c1 nor on c2, because 
there is no counterfactual dependence.

• But why does G not also depend 
counterfactually on B?



Late pre-emption
Billy and Suzy throw rocks at a bottle. Suzy throws first, or maybe she 
throws harder. Her rock arrives first. The bottle shatters. When Billy’s rock 
get to where the bottle used to be, there is nothing there but flying shards 
of glass. Without Suzy’s throw, the impact of Billy’s rock on the intact bottle 
would have been one of the final steps in the causal chain from Billy’s 
throw to the shattering of the bottle, But thanks to Suzy’s preempting throw, 
that impact never happens.

S

B

G

D

I

• Because there is an 
intermediate event D 
that cuts through the 
causal chain from B to 
G.



Pre-emption

c1

c2

e

d

d’



Trumping (Schaffer 2000:175)

“The sergeant and the major are shouting orders at the soldiers. The 
soldiers know that in case of conflict, they must obey the superior officer. 
But as it happens, there is no conflict. Sergeant and major simultaneously 
shout “Advance!”; the soldiers hear them both; the soldiers advance. Their 
advancing is redundantly caused; … But the redundancy is asymmetrical: 
since the soldiers obey the superior officer, they advance because the 
major orders them to, not because the sergeant does.” (Lewis 2000:183)

???
S

B

G

D

I



Lewis’ solution (2000)

“L. A. Paul has proposed an amended counterfactual analysis of causal 
dependence: event E depends causally on a distinct actual event C if and 
only if “If C had not occurred, then E would not have occurred at all or 
would have occurred later than the time that it actually did occur.” ” (Lewis 
2000:186)

“But I think we should go further still. What is special about time? When we 
thought that without the actual causes of his death, Ned Kelly would have 
died a different death, we were thinking not just that he would have died at 
a different time, but also that he would have died in a different 
manner.” (Lewis 2000:187)



Lewis’ solution (2000)
“Where C and E are distinct actual events, let us say the C influences E if 
and only if there is a substantial range C1, C2, … of different not-too-distant 
alterations of C (including the actual alteration of C) and there is a range 
E1, E2, … of alterations of E, at least some of which differ, such that if C1 
had occurred, E1 would have occurred, and if C2 had occurred, E2 would 
have occurred, and so on.” (Lewis 2000:190)

“Even if the throws are so much alike that removing Suzy’s throw altogether 
would make little difference to the shattering, it is still true that altering 
Suzy’s throw slightly while holding Billy’s fixed would make a lot of 
difference to the shattering, but altering Billy’s throw slightly while holding 
Suzy’s fixed would not.” (Lewis 2000:191)



Trumping (Schaffer 
2000:175)

“The sergeant and the major are shouting orders at the soldiers. The 
soldiers know that in case of conflict, they must obey the superior officer. 
Bust as it happens, there is no conflict. Sergeant and major simultaneously 
shout “Advance!”; the soldiers hear them both; the soldiers advance. Their 
advancing is redundantly caused; … But the redundancy is asymmetrical: 
since the soldiers obey the superior officer, they advance because the 
major orders them to, not because the sergeant does.” (Lewis 2000:183)
“Even if the throws are so much alike that removing Suzy’s throw altogether 
would make little difference to the shattering, it is still true that altering 
Suzy’s throw slightly while holding Billy’s fixed would make a lot of 
difference to the shattering, but altering Billy’s throw slightly while holding 
Suzy’s fixed would not.” (Lewis 2000:191)



Transitivity

Boulder: a boulder is dislodged, and begins 
rolling ominously towards Hiker. Before it 
reaches him, Hiker sees the boulder and 
ducks. The boulder sails harmlessly over 
his head with just a centimeter to spare. 
Hiker survives his ordeal. (Hitchcock 2001, 
based on a manuscript of Hall)

B

H

S

The boulder causes the hiker to duck, and that in turn causes the 
hiker to survive. But does the boulder cause the hiker to survive?

Lewis needs the transitivity of cause to account for preempting. 
But is cause really transitive?



Problems with accounting 
for the asymmetry of 

causal dependence



counterfactual vs. nomic dependence

•“If the C’s depend nomically on the A’s in virtue of the premise 
sets L and F, and if in addition L and F are counterfactually 
independent of the A’s, then it follows that the C’s depend 
counterfactually on the A’s. … Often, perhaps always, 
counterfactual dependences may be thus explained.”

•“Nomic dependence is reversible, in the following sense. If the 
family of C’s depends nominally on the family of A’s in virtue of 
L and F, then also the family of A’s nominally depends on the 
family of AC’s.”

•“Is counterfactual dependence likewise reversible? That does 
not follow. …”



Asymmetry of Causal 
Dependence Homework

• Look at D. Lewis (1973) “Causation”, The Journal of 
Philosophy, 556-567. (https://doi.org/10.2307/2025310), 
p.564-565 
• How does Lewis want to account for causal asymmetry? 
• What property does the similarity relation need to have 

in order to predict the asymmetry between cause and 
effect? 

• What if it turns out that some counterfactuals reasoning 
from effect to cause can be intuitively true? Does this 
falsify Lewis’ theory? How could he defend himself in 
this case?

https://doi.org/10.2307/2025310
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N Hand in the  

homework

Sunday:  
final exam

Lecture 1: Counterfactuals and the 
counterfactual approach to causation

Lecture 2: A probabilististic account of 
indicative conditionals 

Lecture 3: Reasoning with indicative 
conditionals

Lecture 4: Causal Bayes Nets and 
Structural Equational Models

Lecture 5: A causal approach to 
indicative conditionals

Hand in the  
homework

ASSESSMENT

Hand in the  
homework
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Problems with accounting 
for the asymmetry of 
causal dependence



counterfactual vs. nomic dependence
•“If the C’s depend nomically on the A’s in virtue of the premise 
sets L and F, and if in addition L and F are counterfactually 
independent of the A’s, then it follows that the C’s depend 
counterfactually on the A’s. … Often, perhaps always, 
counterfactual dependences may be thus explained.”

•“Nomic dependence is reversible, in the following sense. If the 
family of C’s depends nominally on the family of A’s in virtue of 
L and F, then also the family of A’s nominally depends on the 
family of AC’s.”

•“Is counterfactual dependence likewise reversible? That does 
not follow. …”



• Look at D. Lewis (1973) “Causation”, The Journal of 
Philosophy, 556-567. (https://doi.org/10.2307/2025310), 
p.564-565 
• How does Lewis want to account for causal asymmetry? 
• What property does the similarity relation need to have 

in order to predict the asymmetry between cause and 
effect? 

• What if it turns out that some counterfactuals reasoning 
from effect to cause can be intuitively true? Does this 
falsify Lewis’ theory? How could he defend himself in 
this case?

Asymmetry of Causal Dependence
Homework

https://doi.org/10.2307/2025310


Asymmetry of Causal Dependence
What about backtracking counterfactuals?

(1) If the lamp hadn’t been on, you wouldn’t have turned the 
switch. 

(2) If the pavement had been wet, it would have rained last night.

”It is less of a departure from actuality to get rid of e by holding c 
fixed and giving up some or other of the laws and circumstances 
in virtue of which c could not have failed to cause e, rather than to 
hold those laws and circumstances fixed and get rid of e by going 
back and abolishing its cause c.” “… it will normally be best not to 
diverge at all from the actual course of events until just before the 
time of e. The longer we wait, the more we prolong the 
spatiotemporal region of perfect match between our actual world 
and the selected alternative.” (1986: 170-171)



Asymmetry of Causal Dependence

• Arguably not all counterfactuals reason from cause to 
effect. 

• Thus, causal dependence cannot be reduced to 
counterfactual dependence in general. 

• A possible solution often tried at this point is selecting 
a relevant set of counterfactuals that define causality. 

• However, if the intention still is to provide a reductive 
analysis of causation the definition of this set cannot 
depend on causal notions or any properties about 
causation that one wants to account for.

SUMMARY


