
Conditionals and Causality 4 July, 2021

TAKE-HOME EXAM 

QUESTION 1 (THE SIMILARITY APPROACH TO COUNTERFACTUALS) (25%)
During the discussion session on Monday one student argued that the only solid way to 
defend the similarity approach is to attack its validities. If you do that then there is no way 
to define the similarity relation that would allow you to fix the problem. So, let’s try this.
(i) Show that the following principle is valid according to the similarity approach.

(A) (¬𝜑 ⤳ 𝛘) ∧ (¬𝜓 ⤳ 𝛘) ⊨ ¬(𝜑∧𝜓) ⤳ 𝛘

Consider the following example
Imagine a long hallway with a light in the middle and with two switches, one at each 
end. One switch is called switch A and the other one is called switch B. As the following 
wiring diagram shows, the light is on whenever both switches are in the same position 
(both up or both down); otherwise, the light is off. Right now, switch A and switch B are 
both up and the light is on. But things could be differently …

(1) If switch A was down, the light would be off.
(2) If switch B was down, the light would be off.
(3) If switch A or switch B was down, the light would be off.
(4) If switch A and switch B were not both up, the light would be off.

Experimental testing has shown that most native speakers consider the counterfactuals (1) 
to (3) to be true in this context, but the last counterfactual false. This would support the 
claim that intuitively the principle in (i) is not valid for counterfactuals. 
(ii) What do you think we should conclude from this for the similarity approach? If you 

want to argue that the similarity approach can be defended, please explain how. If you 
want to argue that we need a different way to account for counterfactuals, sketch how 
this alternative approach would look. 

QUESTION 2 (COUNTERFACTUALS IN STRUCTURAL MODELS) (25%)
The following example from Hannsson (1989) is often discussed in the context of the 
question when and to what extent epistemic reasoning in counterfactuals is possible.

You enter a town which you believe to have just two snackbars, A and B. There you see 
a man walking along the street with a hamburger, and you form the belief that at least 
one of the snackbars is open. At the same time you form the belief that if A is not open 
then B is. Now as you approach one of the snackbars, it happens to be A, you see that 
the lights are on there. As a result you form the belief that that A is open. You also 
believe: 

K. Schulz and R. van Rooij

switch A switch B lamp



Conditionals and Causality 4 July, 2021
(1) If A had not been open, B would have been open.

Model this example using Pearl’s structural equations approach and show that the 
approach cannot account for the counterfactual in (1). What is the problem? How could 
one improve on the approach to account for the counterfactual? 

QUESTION 3 (INDICATIVE CONDITIONALS BY CONDITIONAL PROBABILITY) (25%)
Give counterexamples to the following inferences by giving a truth-table in which the 
premisses have at least probability ≳ 0.9 and the conclusion at most probability  ≲ 0.1:

(a) (A  ∧  B) ⟹ C  ∴  A ⟹ C

(b) (A  ∨  B) ⟹ C  ∴ A  ⟹ C 

Question 4 (Delta P) (10%)
Consider the following definition of relevance: ∆P = p(C|A) - p(C| ¬A). Show that: p(C|A) - 
p(C| ¬A) = p( ¬C| ¬A) - p( ¬C|A).  (Notice that this means that if we say that `If A, then C’ is 
true iff ∆P > 0, it means that denial of the antecedent is predicted to be valid).

QUESTION 5 (CAUSALITY AND CONDITIONAL PROBABILITY) (15%)
Show that ∆*P = P(C|A), if the potential causes are incompatible with one another (go 
through the derivation of causal power for this, as seen in the slides on friday).
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