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1 Setting the Stage

Williamson’s arguments concerning sensitivity rely on two basic assumptions:

1. Sensitivity is to be explicated counterfactually: S sensitively believes p i 1
S believes p and had p been false, S wouldn’t have believed p.

Formally, SBp i C(Bp and [pi+ [BP.

2. The semantics for 00— is a possible-worlds semantics, which presupposes:

() p O— q is (actually) true i Cthe closest (p & q)-world is closer (to the
actual world) than the closest (p & C)tworld.

(b) The actual world is the closest world to itself.

Sherri, on the other hand, does not explicate sensitivity counterfactually. Rather,
she understands sensitivity in probabilistic terms. For Sherri:

3. S sensitively believes p i CSlbelieves p and the probability that S doesn’t
believe p conditional on p being false is high.

Formally, SBp i CBp and Pr([Bp | [pJ>t.

Recently, Gunderson (see link on website) proposes a probabilistic semantics
for O—, which leads to a counterfactual account of sensitivity that is very similar
to Sherri’s. Specifically, Gunderson combines (2a) with the following.

4. The closest (p & q)-world is closer than the closest (p & [Cq)tworld i1
Pr(q|p)>1/2and Pr(q|p) [Prdq| [P}

Gunderson is not totally clear about how to understand “ [”"_Tlwo possibilities:

(LD) Pr(g|p) [CPrQq| Cp)iLP¥(q|p)—Pr(gq| [p)=>d.
(LR) Pr(q|p) [CPrdq| Cp)iLPi(q|p)/Pr(q| CpA=>r.

If we assume (LD), then (with suitable choices of d and t), Gunderson ends-
up with a counterfactual account of sensitivity that is equivalent to Sherri’s
probabilistic account. And, if we choose (LR), then Gunderson ends-up with a
counterfactual relation of sensitivity that is stronger than Sherri’s relation. In
any event, Gunderson must reject (2b). His (4) entails that (2b) is sometimes
false. This will become clear, below, when we discuss properties of these three
approaches to sensitivity. The three approaches to sensitivity are:

(S1) A standard counterfactual approach which presupposes (1), (2a), and (2b).

(S2) Sherri’s probabilistic approach, which presupposes only (3).
[Note: this is equivalent to Gunderson’s (2a), (4), and (LD).]



(S3) Gunderson’s (stronger) counterfactual approach: (2a), (4), and (LR).

Next, | will list some important (logical) properties of standard counterfactuals
(some of which are explicitly used by Williamson). Then, | will compare and
contrast our three theories above with respect to these properties.

2 Logical Properties of Standard Counterfactuals

2.1 Materiality
The following property is satisfied by the standard counterfactual 0—.

Materiality. If p O— q is actually true, then p [qlis actually true.

= Proof that Materiality holds for the standard counterfactual. Assume
p O q, i.e., that the closest (p & q)-world (to the actual world a) is closer
to a than the closest (p & Cq)tworld is. And, assume that o is the closest
world to itself. These are the background assumptions of Materiality for
the standard counterfactual. Now, assume (for the purposes of doing a
conditional proof of p [q)that p is actually true. If g were actually false,
then (contrary to our assumptions) there would be a (p & Cq)tworld that
is as close to a as the closest (p & q)-world (namely, a itself!). Thus, a
must be a (p &q)-world. Hence, g must be actually true, which su [cedto
establish the actual truth of p [Cqlfrom the actual truth of p O— q. QED.

« Neither of Gunderson’s counterfactuals satisfy Materiality (in general).
This is because there exist probability functions Pr(- | -) such that both
conditions (i) Pr(q | p) > 1/2 and (ii) Pr(q | p) [Prdq | [pJ obtain, and
this possibility is consistent with p [Cglbeing actually false. If it weren’t
consistent with this, then whenever (i) and (ii) were satisfied in an actual
case, one could infer g from p with certainty. This is absurd, since (i) and
(ii) are consistent with Pr(q | p) being less than 1. Here, you can think of
Pr(- | -) in either subjective (credence) or objective (chance) terms.

This property has serious consequences for our three theories of sensitivity.

= According to theory S;, which is based on the standard counterfactual,
Materiality implies that if S actually sensitively believes p, then p is ac-
tually true. Williamson makes good destructive use of this consequence.
Tracking theorists (like Nozick) do not want the actual truth of p to be
redundant in their account of knowledge. Thus, any account of the form:

S actually knows p i 1

(@) S actually believes p (Bp)
(b) p is actually true (p)
(c) p O~ Bp is actually true (adherencel)

1Typically, it is also assumed that p o~ [BIpl1See footnote 2 for further discussion.



(d) Cp— [BP is actually true (sensitivity, a.k.a., variation)

must be presupposing a notion of sensitivity that is not counterfactual
in the standard sense. Else, the actual truth of p would be redundant,
by the Materiality of the standard counterfactual conditional. Avoiding
Materiality while maintaining (2a) requires a radical revision of (2b).

= On the other hand, S, and Sz, which are probabilistic (and in similar ways),
are consistent with S actually sensitively believing actual falsehoods. This
avoids some of TW’s criticisms of sensitivity. Moreover, it avoids the re-
dundancy of the actual truth of p in tracking accounts of knowledge.
Gunderson’s theory of O— maintains (2a), but radically rejects (2b). In-
deed, on Gunderson’s account, there can be worlds that are “closer” to the
actual world than the actual world is to itself! In fact, this must happen
whenever Materiality is violated by a Gunderson conditional. This, | think,
gives one reason to doubt if Gunderson is even talking about closeness
anymore. [Is he even talking about a conditional anymore? See below.]

2.2 Centering
The following property is satisfied by the standard counterfactual 0—.

Centering. If p & q is actually true, then p O— q is actually true.

= Centering holds for the standard counterfactual, since if the actual world
(a) is a (p & g)-world, and (2b) o is the closest world to itself, then the
closest (p & q)-world (a) is closer (to a) than the closest (p & Cq)lworld.

< Neither of Gunderson’s counterfactuals satisfy Centering (in general). This
is because it is possible to have (i) p & g is actually true, and at the same
time either (ii) Pr(q | p) =< 172, or (iii) Pr(q | p) > Pr(q | Cp)l or both.

This property does not have serious consequences for our three theories of
sensitivity. The consequences of Centering have more to do with adherence,
which is traditionally explicated counterfactually as (c) above: p O— Bp.

= Centering implies that an agent can trivially “adhere” to true p’s, just
by believing them. In other words, adherence is redundant in standard
counterfactual theories of tracking. As such, anyone who wants a non-
redundant theory of tracking (of the form given above) must presuppose
a notion of adherence that is not counterfactual in the standard sense. In
this case, however, we needn’t reject (2b) in such a radical way as Gun-
derson does. Just by allowing that there is a sphere of worlds that are
equally “close” to the actual world (where this sphere contains the actual
world itself), we can avoid Centering (this is what Nozick does).



2.3 Lattice Properties
The following lattice properties are satisfied by most conditionals 0— | know:
(A) pO=p.
(B) f po—»gandqgentailsr,thenp - r.
(C) fpo>randgo-r,then(p Cqo-r.
(D) fporgandpo-or,thenp - (q&r).

It is easy to show that the standard counterfactual conditional has all of these
lattice properties. But, neither of Gunderson’s counterfactuals satisfy any of
them. Property (A) will be violated for any p that has extreme (unconditional)
probability. Property (B) will be violated whenever r is tautological. Coun-
terexamples to (C)-(D) require a bit more ingenuity, but they all fail because
the underlying relation “p is strongly correlated with g” violates them. In light
of the fact that Gunderson’s counterfactual violates Modus Ponens as well as
(A)—(D), I think it’'s no longer clear why we should be calling it a conditional.

One motivation for Gunderson’s unorthodox semantics for O— is that it
leads to a better counterfactual theory of tracking. It is interesting that the
theory he ends-up with is so similar to Sherri’s theory. | think it’s better to do
what Sherri does (cut out the middle-man), since there is no reason to think that
Gunderson is even talking about the semantics of conditionals anyway. [Note: It
is no problem for Sherri that her tracking relation doesn’t satisfy Modus Ponens
or (A)-(C).2 Why should the tracking relation be anything like a conditional?]

3 Probabilistic Sensitivity and TW’s Ship Example

The example (Sherri’s rendition): The water line on a ship is 1 meter high. | judge it, correctly,
to be less than 20 meters high. | can distinguish 1 and 20 meters, so | sensitively believe that
it’s less than 20 meters high. However, the closest (in possible worlds talk) way for it not to be
less than 20 meters high is for it to be 20 or 21 meters, which | cannot distinguish from 19. So |
might take it to be less than 20 meters high. Then, my belief that it’s less than 20 meters high is
(counterfactually) insensitive yet | know it’s less than 20 meters high since it’s only 1 meter high.

This example seems tougher to run probabilistically. We would need a case in
which p, Bp, and Pr(Bp | [p)l > t. That is, the probability that | believe the
line is less than 20m, given that it is not less than 20m needs to be su Cciehtly
high. It will take more work to make this a counterexample to sensitivity in
this sense. We’d need to assume that the one-sided [p-Histribution is heavily
weighted near 20m. Undoubtedly, there are such examples. But, no matter,
since Sherri’s disjunctive combination of tracking and closure takes care of this
problem anyway (as well as TW’s dilemma concerning skepticism and closure).

2since (D) is violated, Sherri needs to add Pr(Bp & [BIp] p) > t to her tracking conditions.
For the same reason, a Gundersonian would need to add p 0— (Bp & [BIp) to his conditions.
For the standard 00—, (D), adherence, and p 0— [BIpimply p o— (Bp & [BIp)l See footnote 1.



