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On the Semantics and Heuristics of Indicative Conditionals 

Timothy Williamson 

 

 

Heuristics: cognitive procedures for answering questions; paradigmatically fast and frugal, 

but neither 100% reliable nor transparent to the user. 

Semantics has tended to neglect the implications of our reliance on heuristics in assessing 

sample sentences as uttered in imagined contexts, in particular the possibility that normal 

native speaker assessments may err be when the heuristic is unreliable, in ways inaccessible 

to pre-theoretic reflection. This neglect distorts semantic theory, encouraging unnecessary 

and unstable complications to accommodate systematically erroneous data points. 

 

Example: the semantics of conditionals. 

The Suppositional Procedure (cp. Ramsey) 

To assess ‘If A, C’, first assess ‘C’ on the supposition ‘A’; then take non-hypothetically 

whatever attitude to ‘If A, C’ you take hypothetically to ‘C’ on the supposition ‘A’. 

 

Plausibly, the Suppositional Procedure is our primary heuristic for assessing conditionals. As 

a special case when the assessments take the form of credences, it yields the 

Stalnaker/Adams Equation between credence in the conditional and conditional credence: 

Credence(if A, C) = Credence(C|A) 

Such credences for ‘If A, C’ often differ radically from those probabilistically correct for the 

material conditional ‘A ⊃ C’.  

 

Example: lottery with n tickets and only one winner; P = ‘My ticket wins’. Credence(P) = 1/n. 

Credence(if P, not-P) = Credence(not-P|P) = 0 

Credence(P ⊃ not-P) = Credence(not-P) = (n – 1)/n 

 

It is notoriously hard to make a semantic account of ‘if’ vindicate the Equation. Attempts to 

do so have involved e.g. postulating ultra-context-sensitive epistemic truth-conditions for 

indicative conditionals, or denying them truth-conditions altogether. 

 

To make progress, consider a key secondary heuristic for indicative conditionals, simply: 

 

Testimony 

‘If A, C’ can be freely passed between speakers, under normal conditions for testimony. 

 

Of particular interest are cases of the pooling of conditional information from different 

sources, such as Allan Gibbard and Jonathan Bennett have used for other purposes. Here is 

another: 
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An accident has occurred at a nuclear reactor. Several warning lights are connected to a 

single detector beside the nuclear core. When the detector is working and detects 

overheating in the core, each light is red. When the detector is working and does not detect 

overheating in the core, each light is green. When the detector is not working, each light is 

red or green at random, independently of the others. A controller, Con, is monitoring the 

situation. One engineer, East, sees only the east light, which is red, and reports back to Con: 

 

[1] If the detector is working, the core is overheating.  (If D, O) 

 

Another engineer, West, sees only the west light, which is green, and reports back to Con: 

 

[2]  If the detector is working, the core is not overheating. (If D, not-O) 

 

Con, a bureaucrat, does not know how the engineers came to their judgments, but does 

know that both are trustworthy. So Con accepts both [1] and [2], and correctly deduces [3]: 

 

[3] The detector is not working.     (Not-D) 

 

Problem: Con’s thought process is rational. But in giving high credence to both [1] and [2], 

Con violates the Equation, and therefore the primary heuristic, for if Credence(O|D) and 

Credence(not-O|D) are both high, Con’s credences violate standard axioms of probability. In 

such cases, the primary and secondary heuristics conflict. 

 

The standard fix: Con does not really accept [1] and [2]. Indeed, [1] and [2] crash for Con 

once Con fully accepts [3], because their antecedent cannot arise. What Con really accepts 

(or should accept) are just the corresponding material conditionals D ⊃ O and D ⊃ not-O, 

from which [3] can still be deduced. This is fine because the probability axioms require 

Credence(C|A) ≤ Credence(A ⊃ C), so the engineers must also have high credence in the 

material conditionals. 

 

The standard fix is uncomfortable for several reasons. What does the real work is ⊃, not ‘if’. 

It is also psychologically implausible, since Con may retain [1] and [2] as the reasons for [3] 

even after [3] is accepted. But there is a more urgent problem for it, as in this variant case: 

 

Instead of [1], East reports: 

 

[4] If the detector is working, either the reactor was not built to plan or the core is 

overheating.        (If D, R or O) 

 

Instead of [2], West reports: 

 

[5] If the detector is working, either the reactor was not built to plan or the core is not 

overheating.        (If D, R or not-O) 
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From [4] and [5], Con correctly deduces: 

 

[6] If the detector is working, the reactor was not built to plan. (If D, R) 

 

However, Con’s trust in East and West is imperfect. Con’s credence in [4] and [5] is only 

99%, and Con’s credence in [6] is slightly less than 99%.   

 

How can the standard fix handle the variant case? As before, Con can accept the 

corresponding material conditionals ‘D ⊃ (R or O)’ and ‘D ⊃ (R or not-O)’, this time with 

credences slightly under 100%. From the material conditionals, Con can correctly deduce 

the material conditional ‘D ⊃ R’ and give it very high probability. But that is insufficient for 

accepting the indicative conditional [6]. For example, Con might have independent 

evidence, unavailable to East and West, that the reactor was built to plan, and as a result 

distribute credences like this once their reports are in: 

 

Credence(not-D) = 98% 

Credence(D and not-R and O) = 0.9% 

Credence(D and not-R and not-O) = 0.9% 

Credence(D and R and O) = 0.1% 

Credence(D and R and not-O) = 0.1% 

 

Consequently:  

 

Credence(D ⊃ (R or O)) = Credence(D ⊃ (R or not-O)) = 99.1% 

Credence(D ⊃ R) = 98.2% 

Credence(R|D) = 10% 

 

Thus Credence ([6]) = Credence(if D, R) = 10% if Con satisfies the Equation, so Con does not 

accept [6], even though Con has very high credence in the material conditionals 

corresponding to [4] and [5]. Thus the standard fix does not explain how Con can rationally 

give high credence to the indicative conditional [6] in such circumstances. 

 

The underlying problem is not in the deduction from [4] and [5] to [6], which is a routine 

application of closure under propositional logic in the consequent for indicative 

conditionals. Rather, it concerns the conditions under which Con accept [4] and [5] to begin 

with. For if Credence([4]) and Credence([5]) are very high, and satisfy the Equation, then 

Credence(R or O|D) and Credence(R or not-O|D) are very high, so (given standard 

probability axioms) Credence(not-R and not-O|D) and Credence(not-R and O|D) are very 

low; but they sum to Credence(not-R|D), which must also be low, so Credence(R|D) must be 

high. But Con’s evidence that the reactor was built to plan may be arbitrarily good, and so 

Credence(R|D) correspondingly low (the original case is the limit of the variant one as 

credence in R goes to 0). That evidence, unavailable to East and West, should not stand in 

the way of Con’s accepting their testimony (which is more cautious than in the original 

case): but the Equation makes it stand in the way. Therefore, the tension between the 
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primary and secondary heuristics is genuine. Since Con’s thought processes may be 

unimpeachable, the fault is in the Equation, and therefore in the primary heuristic, the 

Suppositional Procedure. It is fallible. 

 

NB Accounts of indicative conditionals as ultra-sensitive to epistemic context only 

exacerbate the problem of conditional testimony. Denying that they express propositions 

also is of no help with the problem. 

 

Although the primary and secondary heuristics conflict, both are crucial components of our 

practice of using indicative conditionals. What semantics for such conditionals can make 

sense of this practice? 

 

Treat propositions as subsets of a domain of worlds Ω. Let X, Y, Z ⊆ Ω. Thus the material 

conditional Y ⊃ X is (Ω – Y) ∪ X. 

 

X on Y underpins Z  =def  Prob(X|Y) ≤ Prob(Z) for every probability distribution Prob over Ω on 

which the probabilities are defined. 

(i.e. as an estimate of Prob(Z), Prob(X|Y) may underestimate but never overestimates)  

 

Our practice with indicative conditionals is geared to positive rather than negative uses (we 

prefer negating the consequent rather than the whole conditional), so emphasizing 

avoidance of overestimation over avoidance of underestimation amounts to a preference 

for erring on the side of caution. 

 

FACT. When X ∩ Y ≠ {}, X on Y underpins Z iff (Y ⊃ X) ⊆ Z. 

(i.e. for compatible X and Y, Y ⊃ X is the strongest proposition underpinned by X on Y) 

 

Thus the material truth-conditions are the natural ones for an indicative conditional 

primarily assessed by the Suppositional Procedure (and in particular the Equation) but then 

capable of being passed from speaker to speaker across contrasting epistemic contexts in 

line with Testimony. 

 

The contexts in which sample conditionals are put up for assessment in debates on 

conditionals tend to trigger the primary heuristic, not the secondary one (one is not asked 

to take conditionals on trust), thereby introducing an unintended bias. 


