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Suppose there is a circuit such that the light is on (L) exactly 
when both switches are in the same position (up or down). At 
the moment switch one is down (¬S1), switch two is up (S2) 
and the lamp is off (L). 
(4)If switch one had been up, the lamp would have 

been on. (S1 > L)

the circuit example



There are three lights called S1, S2 and L. The lights 
regularly change from on to off and back again. After 
observing the lights for a while you realise that there is a 
certain pattern in the way they are lit: either all lamps are on 
or only one of the lamps is on. At the moment S1 is off, S2 is 
on and L is off.
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(S1 ↔ S2) ↔ L
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There are three lights called S1, S2 and L. The lights 
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certain pattern in the way they are lit: either all lamps are on 
or only one of the lamps is on. At the moment S1 is off, S2 is 
on and L is off.
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(5)If S1 had been on, L would have been on.  (S1 > L) 

the circuit example

There are three lights called S1, S2 and L. The lights 
regularly change from on to off and back again. After 
observing the lights for a while you realise that there is a 
certain pattern in the way they are lit: either all lamps are on 
or only one of the lamps is on. At the moment S1 is off, S2 is 
on and L is off.



Suppose there is a circuit such that the light is on (L) exactly 
when both switches are in the same position (up or down). At 
the moment switch one is down (¬S1), switch two is up (S2) 
and the lamp is off (L). 
(4)If switch one had been up, the lamp would have 

been on. (S1 > L)

the circuit example
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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 
• Challenges for the counterfactual approach to causation

— BREAK —

The counterfactual approach to 
causation



the nature of causality

Causation - the 
landscape

of heuristic use only 
(Russell) can be explained in 

terms of something 
else
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Lewis’ counterfactual 
theory of causation

theory of counterfactuals
or better:  

counterfactual dependence

theory of causation
actual causation



counterfactuals 
the standard approach



basic idea

antecedent

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

(Goodman)

(1) If this match were struck, it would light, but if this match had 
been soaked in water overnight and it were struck, it wouldn’t 
light.



basic idea

antecedent

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

(Goodman)

(1) (φ⤳χ) → ((φ⋀ψ)⤳χ), i.e. strengthening of the antecedent is 
not valid.



basic idea

antecedent

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

(Goodman)

(1) (Even) if Goethe had survived the year 1832, he would be 
dead by now.


(2) If Goethe were not dead by now, he would not have survived 
the year 1832.



basic idea

antecedent

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

(Goodman)

(1) (φ⤳χ) → (¬χ⤳¬φ), i.e. contraposition is not valid.



basic idea

antecedent

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

(Goodman)

(1) If Jones had won the election, Smith would have retired to 
private life. 


(2) If Smith had died last year, Jones had won the election.

(3) If Smith had died last year, Smith would have retired to 

private life.



basic idea

antecedent

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

(Goodman)

(1) ((φ⤳ψ) ⋀ (ψ⤳Χ)) → (φ⤳χ)), i.e. transitivity is not valid.



basic idea

antecedent
consequent

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

(Goodman)

f(A)



Basic Idea 
A sentence 

If it had been the case that A; it would have been the 
case that C 

is true in the actual world w0 iff C is true in all possible 
worlds in which  

(a) A is true, and which  
(b) in other respects are maximally similar to w0.

Similarity Approach



Language

Similarity Approach- formally

• Extend the language of propositional logic with a new 
binary operator ⤳ 

• We will read `φ⤳ψ’ as `If it had been the case that φ, it 
would have been the case that ψ’.



Frames and Models

Similarity Approach- formally

• We will interpret the languages in frames F=⟨W, ≺⟩, 
where  
- W ≠ ∅ 

- ≺ is a function which assigns to every w ∈ W a 
strict partial ordering ≺w on some subset Ww of W.



Frames and Models

Similarity Approach- formally

• A model is a triple M=⟨W, ≺, V⟩, where ⟨W, ≺⟩ is a 
frame and V is a function which assigns a truth value 
to every atomic sentence in every world. 

• M,w ⊨ φ says that the formula φ is true in w of M. 

• We write [[φ]]M to refer to {w∈W|M,w⊨φ}, the 
proposition expressed by φ in M. 



truth conditions

Similarity Approach- formally

Add the following clause to the list of truth conditions for 
the standard connectives. 
M,w ⊨ φ⤳ψ iff 

for every u ∈Ww ⋂ [[φ]]M the following holds: 

there is some u’∈ [[φ]]M such 
that u’≼wu,  
and M,u’’⊨ψ for every u’’∈ 
[[φ]]M such that u’’ ≼wu’ .

M

≤w

w

Ww

[[A]]

[[C]]



The limit assumption

Similarity Approach- formally

For every w ∈W, the relation ⧼w is well-founded (i.e. every 
subset of Ww has a minimal element). 

Suppose the frame F=⟨W, ≺⟩ satisfies the 
limit assumption  and consider model 
M=⟨W, ≺, V⟩. The following holds: 

M

≤w

w

Ww

[[A]]

[[C]]

M, w ⊨ φ⤳ψ iff M,u ⊨ ψ for every 
closest [[φ]]M-world u to w.



The Logic of the similarity approach 
(The minimal system P)

Similarity Approach- formally
The minimal system P

The logic generated by the semantics sketched above is given by
the following axioms and rules:

Taut: If ' has the form of a classical tautology, then ` '
CI: ` ' ; '

CC: ` ((' ;  ) ^ (' ; �))! (' ; ( ^ �))
CW: ` (' ;  )! (' ; ( _ �))
ASC: ` ((' ;  ) ^ (' ; �))! ((' ^  ) ; �)
AD: ` ((' ; �) ^ ( ; �))! ((' _  ) ; �)
MP: '!  ,' `  

REA: If ` '$  , then ' ; � `  ; �

13



The Logic of the similarity approach 
(The minimal system P)

Similarity Approach- formally

Strengthening of the antecedent 
If in P the scheme (ASC) is strengthened to  
 (AS): (φ⤳χ) → ((φ⋀ψ)⤳χ) 

one gets the system K⤳, wich is just K in disguise.



The Logic of the similarity approach 
(The minimal system P)

Similarity Approach- formally

Weak Centering: w∈Ww for every w∈W, and for no 
v∈Ww it holds that v ≺w w.

Imposing this constraint means the next rule gets valid.  
Modus Ponens for ⤳ (MP⤳): 

 φ⤳ψ,φ⊢ψ



The Logic of the similarity approach 
(The minimal system P)

Similarity Approach- formally

Almost connectedness: for any u,v ∈Ww, either u=v or u 
≺w v or v ≺w u.

Together with the Limit Assumption this condition brings the 
Conditional Excluded Middle in its train (CEM): 
 (φ⤳ψ) ⋁ (φ⤳¬ψ) 



(1) If Bizet and Verdi had been compatriots, Bizet 
would have been Italian.


(2) If Bizet and Verdi had been compatriots, Verdi 
would have been French.


(3) If Bizet and Verdi had been compatriots, either 
Verdi would have been French or Bizet would 
have been Italian.



The Logic of the similarity approach 
What about this one?

Similarity Approach- formally

(SDA): ((φ⋁ψ)⤳χ) → (φ⤳χ) ⋀ (ψ⤳χ) 

• Is this principle valid in the system P? (Think about it 
from a semantic point of view.)  

• What do you think about the intuitive plausibility of the 
principle?



(1) If Mary or Sue had been at the party, it would 
have been a lot more fun.


(2) If Spain had fought with the Axis or the Allies, 
she would have fought with the Axis.



basic idea

antecedent

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

(Goodman)

(1) If this match were struck, it would light, but if this match had 
been soaked in water overnight and it were struck, it wouldn’t 
light.
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