
Causation and Counterfactuals

David Lewis’s Account of Counterfactuals
• Lewis: there are a great many ways the world could be. A way that the world could be is a

possible world.

• Some of these worlds are more similar to the actual world than others.

– Those worlds which obey our laws are more similar than those which don’t.

• A counterfactual A � C is true iff the possible world most similar to the actual world in
which A is true is a possible world in which C is true also.

– The world most similar to the actual world in which the match is struck is a world in
which the match lights.
∗ So, ‘if the match had been struck, it would have lit’ is true.

– However, the world most similar to the actual world in which the match is struck is not
a world in which the match isn’t dry.
∗ So, ‘if the match had been struck, it would have been dry’ is false.

Problems with Similarity
• Consider the following counterfactual (due to Kit Fine):

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

• With the appropriate suppositions, (1) is true. Nixon’s pressing the button would have
launched the nukes, and there would have been a nuclear holocaust.

• However, on Lewis’s analysis, (1) is true just in case the world most similar to the actual world
in which Nixon pressed the button was a world in which there was a nuclear holocaust.

• But the world in which there’s a nuclear holocaust is drastically different from the actual world.
The entire future history of humanity is different. Isn’t the world in which there’s a short-
circuit in the machinery more similar to the actual world than a world in which there’s no
short-circuit? But then, Lewis’s analysis will tell us that, while (1) is false, (2) is true.

2) If Nixon had pressed the button, then there would have been a short circuit.
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• Lewis: (this is a rough approximation of a view Lewis adopted in 1979) the thing to do when
considering counterfactuals of this kind is not to use our intuitive judgments of similarity.
Rather, the thing to do is to take the entire history of the actual world, up to some time
shortly before the antecedent, and imagine that there’s a tiny miracle—a tiny violation of the
laws of nature—which will make the antecedent true. Then, let the world evolve forward
according to the laws of nature and see whether the consequent turns out being true.

Lewis’s Counterfactual Analysis of Causation
• Say that an event e causally depends upon another event c iff, were c to not occur, then e would
not occur either.

¬O(c)� ¬O(e)

Symmetric Overdetermination

– In cases of symmetric overdetermination, there will not be any counterfactual dependence
between causes and effects.

Barn Fire
Aman throws a match into a barn. At the same time, lightning strikes the barn.
Either the match or the lightning would be sufficient, on their own, to burn
the barn down to the ground. The barn burns down to the ground.

– In this case, the barn burning down doesn’t causally depend upon the match, and it
doesn’t causally depend upon the lightning.

– Lewis: it isn’t clear, in these circumstances, that the match caused the barn fire. So the
account needn’t get this case right. Spoils to the victor!

Preemption (Asymmetric Overdetermination)

• Causal dependence is sufficient for causation, but it is not necessary, since the causal claim could
be true while the counterfactual claim is false.

Backup
A well-trained ᴄᴀ sharp-shooter is poised to shoot a Chilean president. However,
there is a back-up sharp-shooter, whose job is to fire if the first sharp-shooter looses
their nerve. The first sharp-shooter shoots, and the back-up assassin stands down.
The bullet hits its target, and the Chilean president dies.

– In this case, the first assassin’s shooting caused the Chilean president to die. However,
if the first assassin hadn’t shot, then Chilean president still would have died, since the
backup would have stepped in. So the Chilean president’s death doesn’t causally depend
upon the first assassin’s shot.
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• Lewis: causation is the ancestral of causal dependence. That is: c caused e iff there is a chain of
events d1, d2, ..., dN such that, had c not occurred, then d1 wouldn’t have occurred, and had
d1 not occurred, then d2 wouldn’t have occurred, and ... , and had dN not occurred, then e
wouldn’t have occurred.

c caused e ↔ ¬O(c)� ¬O(d1) ∧ O(d1)� ¬O(d2) ∧ .. ∧ ¬O(dN)� ¬O(e)

– in Backup, Lewis says that, since, had the first assassin not fired, their bullet would not
have been in the air between them and the Chilean president. And, had the bullet not
been in the air between them and the Chilean president, the Chilean president would
not have died.

– So, the first assassin’s shot caused the Chilean president’s death.

Late Preemption

– Think about the following case:
Late Preemption
Billy and Suzy both throw their rocks at the window at the same time. Since
Suzy stands a bit closer, her rock reaches the window first. The window shat-
ters, and Billy’s rock goes flying through the now-empty window frame.

– Here, there is no chain of causal dependence running between Suzy’s throw and the
window’s shattering.

Trumping

– Think about the following case (from Jonathan Schaffer):
Marching Orders
Soliders follow the orders of the highest-ranking officer who gives them or-
ders. So, the orders of a Major trump the orders of a Sergeant. A Major and a
Sergeant both order their troops to march. They do march.

– This is like a case of symmetric overdetermination case. If the Major hadn’t given the
order to march, then the soldiers would still have marched. If the Sergeant hadn’t given
the order to march, then the soldiers would still have marched. However, it seems as
though it was the Major who caused the soldiers to march, and not the Sergeant who
caused them to march. Given that the Major ordered them to march, they weren’t even
listening to what the Sergeant had to say.

Problems with Transitivity

– A relation R is transitive iff, for any things a, b, and c, if a bears the relation to b and b
bears the relation to c, then a bears the relation to c.

aRb ∧ bRc → aRc
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– Lewis’s account commits him to saying that the causal relation is transitive. That’s be-
cause, if c caused d, and d caused e, then there has to be a chain or causal dependence
running from c to d, and a chain of causal dependence running from d to e. But then,
there will be a chain of causal dependence running from c to e. So c caused e.

– However, some philosophers have claimed that causation isn’t a transitive relation. A
potential counterexample:

Boulder
A hiker walks along a trail. A boulder becomes dislodged and begins rolling
down the hill towards her. She sees the boulder and ducks. The boulder flies
over her head. She survives.

– InBoulder, the boulder’s becoming dislodged caused the hiker to duck. And the hiker’s
ducking caused her to survive. But the boulder’s becoming dislodged didn’t cause the
hiker to survive. So causation isn’t transitive.

Dog Bite
A dog bites a terrorist’s right hand (the terrorist is right-handed). So, the next
day, when they detonate the bomb, they use their left hand. The bomb ex-
plodes.

– In this case, the dog bite caused the terrorist to use their left hand to detonate the bomb.
And the terrorist’s using their left hand to detonate the bomb caused the bomb to ex-
plode. But the dog bite didn’t cause the bomb to explode. So causation isn’t transitive.

Switch
A train track branches off to the left and the right. Both tracks are headed
for the station and both take an equal amount of time to get there. A switch
controls whether a train will go off to the left or the right. I flip the switch,
and a train is diverted off to the left at 12:00. The train arrives on time at 1:00.

– In this case, my flipping the switch caused the train to be midway along the left track
at 12:30. And the train’s being midway along the left track at 12:30 caused the train to
arrive on time at 1:00. But my flipping the switch didn’t cause the train to arrive on
time at 1:00. So causation is not transitive.
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