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Introduction 
Counterfactual reasoning is pervasive in our mental lives 

and usually takes the form of conditional sentences about 
what could/should/might have been. Its cognitive dimension 
has usually been studied acknowledging this double nature 
of being a conditional sentence and an imagined alternative 
to reality (Byrne, 2002). Recent research has shown that 
some counterfactual inferences rely on the construction of 
causal models (Sloman & Lagnado, 2005) and that these 
inferences do not differ in nature from reasoning about 
factual possibilities. Consequently, the difference between 
‘factual’ and counterfactual reasoning is just a matter of 
time perspective.   

Causal models can represent the inherent element of 
uncertainty present in causal relationships by using 
probabilities (Pearl, 2000). Sloman & Lagnado (2005) show 
how factual and counterfactual inferences are based on 
causal models for both deterministic and probabilistic 
situations. 

The Mental Models Theory (MMT) has also emphasized 
the link between factual and counterfactual information in 
reasoning, but in a different fashion. According to MMT, 
when reasoning with counterfactual conditionals, people 
form models of the situation that include both the factual 
and the counterfactual information, as the utterance of a 
counterfactual conditional usually implies that a certain 
state of affairs is not actually the case (Byrne, 2002). This 
initial enriched model explains the facilitation of certain 
inferences with counterfactual conditionals (Byrne, 2002). 
MMT has not been extended to the case of probabilistic 
counterfactuals but predictions about this kind of 
counterfactual can surely be derived from the MMT 
approach to probabilistic reasoning. 

Johnson-Laird et al. (1999) proposed that the probability 
estimate for a given statement relies on the judgment of the 
ratio between the frequencies of models that make the 
statement true and the total frequency of cases available. 
Consequently, as the initial representation of counterfactual 
conditionals includes a model of the factual situation, it is 
determined by the probability of the indicative conditional. 
The initial representation of the indicative conditional 
equals the conjunctive probability (P(pq)), as the initial 
models only represents the conjunction of the antecedent 
and the consequent. The full fleshed-out representation has a 
probability of 1 – P(p~q), since the MMT assumes the 
material interpretation of the conditional (Johnson-Laird et 
al. (1999)). MMT then predicts that probability estimates 

attributed to a counterfactual will either be zero (because the 
initial model already includes a representation of what 
actually happened) or people would consider the question as 
if it were a case of an indicative conditional.  In the latter 
case, the probability will be either the conjunctive 
probability or the probability of the material conditional.  

The following experiment tests the MMT hypothesis 
against the idea that counterfactual inferences are 
determined by the conditional probability of the antecedent 
given the consequent as represented in a causal model 
(Evans et al, 2001; Sloman & Lagnado, 2005). 

Method 
60 participants took part in an internet-based experiment. 
Their task was to rate from 1 to 100, 16 conditional 
statements distributed into 4 scenarios where the presence of 
negations was counterbalanced using a Latin square design. 
Half of the participants were aleatorily allocated to either 
the factual or counterfactual condition. Each conditional 
was presented with a contingency table where the absolute 
frequency of cases was modified, keeping the constant 
P(q│p), P(~p) and systematically altering P(pq). 

Results and discussion 
A 4 (polarity) x 4(scenario) X 2(condition) mixed Anova 

only showed a main effect of condition (F(2,58)=11.1, 
p<.05, η=.25) with higher mean probability estimates for 
counterfactual conditionals, possibly explained by a 
hindsight bias.  

Participants’ ratings were then analyzed with a multiple 
regression, with P(q│p), P(pq) and 1-P(p~q), as calculated 
from the contingency tables, as predictors. The only 
significant predictor of the ratings was the conditional 
probability for both causal and counterfactual conditionals 
(b = .24, t(1)=2.5 p<0.5), thus supporting the conditional 
probability hypothesis against the MMT hypothesis. 
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