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1. Introduction

The following is a plausible principle of rationality:

PROBABILISM A rational agent’s credences should always be probabi-

listically coherent.

To say that an agent’s credences are probabilistically coherent is to say
that such credences can be represented by a function Cr(·) satisfying the
following constraints:

NORMALIZATION For any logical truth `, Cr ð`Þ ¼ 1.

NONNEGATIVITY For any proposition f, 0 # Cr ðfÞ.

FINITE ADDITIVITY If f and c are incompatible propositions, then

Cr ðf _ cÞ ¼ Cr ðfÞ þ Cr ðcÞ.

It has been argued that PROBABILISM follows given the plausible
assumption that our primary epistemic goal is to represent the world as
accurately as possible. Joyce 1998 argues that for any probabilistically
incoherent credal state C that an agent might have, there is a probabi-
listically coherent credal state C * that is guaranteed to be more accurate
than C no matter what the world is like, while Joyce 2009 argues that, in
addition, the reverse is never true. Call this the accuracy-dominance argu-

ment for PROBABILISM. Since it is plausible that a rational agent should
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try to have as accurate a credal state as possible, the accuracy-dominance
argument, if successful, would seem to provide good reason to endorse
PROBABILISM.

PROBABILISM, however, has some surprising consequences. In
particular, it can be shown that there are cases in which it is impossible for
an agent with moderately good access to her own credal state, and a high
credence in an obvious truth, to be probabilistically coherent. If PROB-
ABILISM is true, it follows that in certain cases rationality requires that an
agent either be ignorant of her own credences or be ignorant of an obvi-
ous truth.

We might simply accept this consequence of PROBABILISM,
despite its prima facie implausibility. In this essay, I’ll argue that this isn’t
the right response. To this end, I’ll show that the cases in which prob-
abilistic coherence demands either ignorance of one’s own credal state or
ignorance of an obvious truth can be used to expose flaws in the accuracy-
dominance argument for PROBABILISM. Once these flaws are exposed,
we can see that considerations of accuracy, instead of motivating PROB-
ABILISM, support the claim that in certain cases a rational agent’s cre-
dences ought to be probabilistically incoherent.

The essay proceeds as follows. In section 2.1, I present a case in
which an agent is guaranteed to be probabilistically incoherent given that
she is moderately sensitive to her own credences and has a high credence
in an obvious a priori necessary truth. The obvious a priori necessary truth
in question says, in effect, that this agent’s credence in a proposition f is
far from f’s actual truth-value. Andy Egan and Adam Elga have used the
fact that a probabilistically coherent agent cannot have a high credence
in this type of proposition and be sensitive to her own credences to argue
that, for any proposition f, it is rationally impermissible for an agent to
have a high credence that her credence in f is far from f’s actual truth-
value. I argue that in the case under consideration, this conclusion is
implausible, and that this gives us prima facie reason to doubt PROBA-
BILISM.

In section 2.2, I consider a related case in which an agent is guaran-
teed to be probabilistically incoherent simply given a moderate sensi-
tivity to her own credences. I show how this case can be used to
undermine Egan and Elga’s argument. I argue that this case gives us
further reason to be skeptical of PROBABILISM.

In section 3, I consider the bearing that the case considered
in section 2.1 has on the accuracy-dominance argument for PROBA-

M I C H A E L C A I E

528



BILISM.1 I first outline the accuracy-dominance argument. I show, by
appeal to this earlier case, that there are crucial steps in the argument
that are invalid. We can grant, as the argument assumes, that a credal state
is defective insofar as it is guaranteed to be less accurate than some other
credal state. It doesn’t follow, however, that probabilistic coherence is
rationally required. For there are cases in which the most accurate credal
state that an agent can have is one that is probabilistically incoherent.
Assuming that an agent ought to try to be as accurate as possible, it follows
that in these cases an agent ought to be probabilistically incoherent.

In section 4, I present the accuracy-dominance argument for
PROBABILISM in more explicit decision-theoretic terms. In decision
theory, we can sometimes argue that an act or act-type is rationally
required by showing that the act or act-type is better than all the alterna-
tives, no matter what the state of the world. In this type of case, we say that
the act or act-type dominates its alternatives. It is well known, however,
that in order to apply dominance reasoning in this way, the acts and states
must be related in a particular way. We call this relation independence. In
this section, I show that the accuracy-dominance argument for PROBA-
BILISM, framed in explicit decision-theoretic terms, fails when it is
applied to the case discussed in section 2.1 because the acts and states
appealed to in this argument are not independent. I show, further, that
when this defect is corrected, we can provide an accuracy-dominance
argument for the conclusion that in these cases it is rationally required
that the agent be probabilistically incoherent.

The case that I appeal to in sections 2–4 crucially involves a prop-
osition such that necessarily the truth-value of the proposition depends
on a particular agent’s credence in that very proposition. This raises the
question of whether there is some suitably restricted version of PROBA-
BILISM that might still be made to work. Is there some large interesting
class of propositions such that a rational agent’s credences over those
propositions must always be probabilistically coherent?

In section 5, I take up this question and argue that the answer is no.
In principle, almost any proposition can be such that an agent may ratio-
nally fail to have probabilistically coherent credences in that proposition
and its negation.

Finally, in section 6, I briefly look at the bearing that the case from
section 2.1 has on Dutch Book arguments for PROBABILISM. I show that,

1. Although I focus on the case in sec. 2.1, the same points could all be made by
appeal to the case considered in sec. 2.2.

Rational Probabilistic Incoherence

529



as in the case of the accuracy-dominance argument, this case can be used
to expose crucial flaws in this argument for PROBABILISM. Dutch Book
considerations, on inspection, give us no reason to deny that an agent
may rationally fail to have probabilistically coherent credences.

2. Some Prima Facie Problems for Probabilism

Call one who is reliably mistaken in her judgment about f an anti-expert

about f.2 Andy Egan and Adam Elga (2005) have shown:

ANTI-EXPERTISE If an agent has a high credence that she is an anti-

expert about f and, in addition, is sensitive to her

own credence in f, then she will be probabilistically

incoherent.

Egan and Elga endorse PROBABILISM. In addition, they endorse the
following principle:

RATIONAL INTROSPECTION A rational agent must be responsive

to her own credal state.

ANTI-EXPERTISE shows that PROBABILISM and RATIONAL INTRO-
SPECTION together entail that it is rationally impermissible for an agent
to have a high credence in her own anti-expertise.3 Thus, according to
Egan and Elga (2005, 83), “It is never rational to count oneself as an anti-
expert because doing so must involve either [probabilisitic] incoherence
or poor access to one’s own beliefs.”4

I claim that certain cases of anti-expertise in fact provide us with
good reason to reject PROBABILISM. In this section, I’ll lay the ground-
work for this argument by looking at two cases of anti-expertise that give
us good prima facie reason to be skeptical of PROBABILISM. In sections
3–4, I’ll argue that this skepticism is warranted. These cases can be used

2. Following Sorensen 1998, we can distinguish two types of anti-expertise. Focus,
for the moment, on qualitative beliefs. We say that an agent is a commissive anti-expert about
the propositionf just in case either it’s the case that:f and the agent believesf, or it’s the
case that f and the agent believes :f, that is, just in case ð:f ^ B ðfÞÞ _ ðf ^ B ð:fÞÞ. We
say that an agent is an omissive anti-expert just in case either it’s the case that :f and the
agent believes f, or it’s the case that f and the agent doesn’t believe f, that is, just in case
f$ :Bf. If we switch to talking about credences, we can then distinguish varying degrees
of commissive and omissive anti-expertise.

3. This follows given a plausible multipremise closure principle for rational obli-
gations: f;c o g) Of;Oc oOg:

4. This same claim is defended in the case of qualitative belief in Sorensen 1998.
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to show that in certain situations a probabilistically incoherent credal state
maximizes credal accuracy. This gives us, I think, good reason to reject
PROBABILISM.

In section 2.1, I show that there are cases in which it is an obvious a

priori necessary truth that a particular agent is an anti-expert about some
proposition f. This shows that PROBABILISM can require a rational
agent to satisfy the following disjunctive obligation: either the agent must
have low credence in an obvious a priori necessary truth or the agent must
be insensitive to her own credal state. I agree with Egan and Elga that an
agent should never be counted as irrational in virtue of having good
epistemic access to her own credal state. According to Egan and Elga,
the moral to draw from this case is that the agent should have low cre-
dence that she is an anti-expert about f. However, it is prima facie rather
implausible that an agent could be counted as irrational for having a high
credence in this type of obvious truth. Since the disjunctive obligation
entailed by PROBABILISM is prima facie implausible, this type of case
provides us with prima facie reason to be skeptical of this putative rational
constraint.

In section 2.2, I show that there are cases in which an agent who is
sensitive to her own credal state will be guaranteed to be probabilistically
incoherent. I first show how this type of case can be used to undermine
Egan and Elga’s argument that the self-ascription of anti-expertise is ir-
rational. Egan and Elga infer this conclusion from the fact that PROBA-
BILISM and RATIONAL INTROSPECTION are jointly incompatible
with the claim that it is rational to believe that one is an anti-expert.
However, since PROBABILISM and RATIONAL INTROSPECTION
are, in certain cases, jointly unsatisfiable, a plausible ought-implies-can
principle tells us that we must reject at least one of these claims, and so
reject at least one of the premises of Egan and Elga’s argument. I next
note that this type of case provides further prima facie reason to reject
PROBABILISM. For it tells us that if PROBABILISM is true, then in cer-
tain cases, it is rationally required that an agent have poor access to her
own credences. However, it is prima facie implausible that an agent could
be rationally required to have poor epistemic access to her own credal
state, and so this case gives us additional reason to be skeptical of PRO-
BABILISM.
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2.1.

Consider an agent who we’ll call ‘Yuko’. Let us suppose that Yuko intro-
duces the name ‘(*)’ and stipulates that it refer to the following inter-
preted sentence:

Yuko’s credence that (*) is true isn’t greater than or equal to 0.5.5

We’ll use ‘Cr y’ to abbreviate ‘Yuko’s credence that . . . ’. The above can
then be represented as:

(*) :Cr yT ð*Þ $ 0:5

As an instance of the T-schema, we have:

(1) T ð*Þ $ :Cr yT ð*Þ $ 0:5

If classical logic is correct (and I’ll assume here that it is), then we
shouldn’t accept every instance of the T-schema.6 As is well known,
there are certain instances of this schema, for example, instances involv-
ing liar sentences, that are inconsistent given classical logic. We should
certainly reject these biconditionals. In the vast majority of cases, however,
there is no conflict with classical logic. Given the intuitive plausibility of
these biconditionals, if there is no logical reason to reject an instance
of this schema, we should, I think, endorse it.7 (1) is perfectly consistent
with classical logic. We should, therefore, accept this claim.8

5. Two points. First, we should think of the name ‘Yuko’ as having a first-personal
mode of presentation for Yuko. Second, we achieve sentential self-reference here via
stipulation as in Kripe 1975. This could, however, also be achieved by a coding technique
such as Gödel-numbering.

6. It is worth noting that if we give up the assumption that classical logic is correct,
then there are interesting ways of treating the types of cases we’ll be looking at in this
section. See Caie 2012 for a discussion of how to treat similar cases that arise for qualitative
belief using nonclassical resources.

7. There are perfectly general non–ad hoc treatments of the truth-predicate for
which this holds. This will, for example, hold according to the theory KF. See Field 2008
for a description of this theory.

8. For those who are worried about the truth of (1), let me note that this case could
easily be run without appeal to a truth-predicate. What is required for this case is that there
be some propositionf for which we havef$ :Cr y ðfÞ $ 0:5. The claim that (*) is true is a
particularly simple case, but there are other propositions that could work. For example,
we might assume that Yuko is constituted so that whether she will make a free throw in
basketball depends on how confident she is that she will make the shot. We can assume
that she will make the shot, but only if she is less confident that she will make it than that
she will miss. This is no doubt an unusual situation, but there doesn’t seem to be anything
impossible about things being this way. Instead of setting up the case using the claim that
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We make the following assumptions about Yuko:

(2) Cr y ðT ð*Þ$ :Cr yT ð*Þ $ 0:5Þ $ 1 2 1

(3) ½Cr yT ð*Þ $ 0:5�! ½Cr y ðCr yT ð*Þ $ 0:5Þ . 0:5 þ 1�

(4) ½:Cr yT ð*Þ $ 0:5�! ½Cr y ð:Cr yT ð*Þ $ 0:5Þ . 0:5þ 1�

(1) expresses the claim that Yuko is an anti-expert about the truth of (*).9

(2), then, expresses the claim that Yuko has credence at least 1 2 1 in her
own anti-expertise about the truth of (*). If 1 ¼ 0, then Yuko is completely
certain of her own anti-expertise with respect to the truth of (*) and is at
least mildly sensitive to her own credence in the truth of (*). As 1 increa-
ses, Yuko’s credence in her own anti-expertise with respect to the truth of
(*) decreases, and her assumed sensitivity to her credence in the truth of
(*) increases. These assumptions are jointly satisfiable as long as
0 # 1 # 0.5.10

We can show:

To see this, first assume: Cr yT ð*Þ $ 0:5. By (3), we have:

Cr y ðCr yT ð*Þ $ 0:5Þ . 0:5 þ 1. From (2), we know that if Yuko is
probabilistically coherent, then jCr y :T ð*Þ2 Cr y ðCr yT ð*Þ $ 0:5Þ

j #1. Thus, assuming that Yuko is probabilistically coherent, we
have: Cr y:T(*) . 0.5. Given our original assumption, this guar-
antees that Cr yT(*) þ Cr y:T(*) . 1. But probabilistic coherence
requires, in general, that Cr y ðfÞ þ Cr y ð:fÞ ¼ 1. On the assump-
tion that Yuko has credence greater than or equal to 0.5 in the
truth of (*), it follows that Yuko is probabilistically incoherent.

From (2)–(4), it follows that Yuko is probabilistically
incoherent.

(*) is true, then, we could use the claim that Yuko will make the relevant free throw. We’ll
look in more detail at this type of case in sec. 5. For now, however, I’ll stick with (1).

9. More precisely, it expresses the claim that she is an ommissive anti-expert about
(*). See n. 2. Note that, for any agent, we can construct a sentence like (*) such that it is a
truth that the agent is an anti-expert about the proposition expressed by that sentence.
Every agent, then, is an anti-expert about some claim.

10. If 1 . 0.5, then by (3) and (4), we would either have to have Cr y ðCr yT ð*Þ $

0:5Þ . 1 or Cr y ð:Cr yT ð*Þ $ 0:5Þ . 1. But, I assume, it is impossible for an agent to
have credence greater than 1 in any proposition. If one rejects this assumption, then
one will hold that there are more values for 1 for which (2)–(4) are jointly satisfiable.
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Next, assume: :Cr yT ð*Þ $ 0:5. By (4), we have: Cr y ð:Cr yT ð*Þ $

0:5Þ . 0:5þ 1. From (2), we know that if Yuko is probabilistical-
ly coherent, then jCr yT ð*Þ2 Cr y ð:Cr yT ð*Þ $ 0:5Þ j # 1. Thus,
assuming that Yuko is probabilistically coherent, we have:
Cr yT ð*Þ . 0:5. But this is incompatible with our assumption that
:Cr yT ð*Þ $ 0:5. It follows that, on the assumption that Yuko
doesn’t have credence greater than or equal to 0.5 in the truth
of (*), Yuko is probabilistically incoherent.
Since it follows that Yuko is probabilistically incoherent both on
the assumption that Cr yT ð*Þ $ 0:5 and on the assumption that
:Cr yT ð*Þ $ 0:5, we can conclude that Yuko is probabilistically
incoherent.

Rational obligations, I assume, are closed under logical conse-
quence. That is, we have: f o c) Of o Oc. We have seen that Yuko
will satisfy the requirements imposed by PROBABILISM only if either
(2) fails to hold, (3) fails to hold, or (4) fails to hold. If PROBABILISM
is true, then it follows that Yuko is rationally obligated to be such that one
of (2)–(4) fail.

For (2) to fail, Yuko must have credence in (1) below 1 2 1. For (3)
to fail, Yuko must have credence greater than or equal to 0.5 in the truth
of (*), but have at best 0.5þ 1 credence that her credence in the truth
of (*) falls in this range. For (4) to fail, Yuko must fail to have credence
greater than or equal to 0.5 in the truth of (*), but have at best 0.5 þ 1

credence that her credence in the truth of (*) fails to fall in this range.
PROBABILISM thus prohibits Yuko from both being confident that (1)
expresses a truth and being somewhat sensitive to her own credence in
the truth of (*).

This should, I think, strike you as rather surprising.
First, note that (1) is an obvious truth that is, plausibly, a priori

knowable for Yuko. For given that Yuko stipulates that the name ‘(*)’
refers to ‘:Cr yT(*)’, it would seem to follow that she is thereby in a posi-
tion to know that (1) is true without any further investigation. We may
compare this case to Kripke’s famous case of the standard meter stick. Let
S be the standard meter stick. We’re told to imagine someone intro-
ducing the term ‘one meter’ by stipulating: “By ‘one meter’ we will
mean the length of S at t0.” Kripke asks, “What, then, is the epistemologi-
cal status of the statement ‘Stick S is one meter long at t0’ for someone
who has fixed the reference of the metric system by reference to stick S?”
He answers, plausibly, “It would seem that he knows it a priori. For if he
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used stick S to fix the referent of ‘one meter’, then as a result of this kind
of ‘definition’ . . . he knows automatically, without further investigation,
that S is one meter long” (Kripke 1972, 56). This seems quite plausible to
me. And just as Kripke’s agent is able to know a priori that S is one meter
long in virtue of his introduction of the term ‘one meter’, so too will Yuko
be able to know a priori that (1) is true in virtue of her introduction of the
term ‘(*)’.11

Since (1) is an obvious truth that is a priori knowable by Yuko, it
would seem to be an epistemic defect for Yuko to fail to have a high cre-
dence in (1). But it would also seem to be an epistemic defect for an agent
to fail to be sensitive to her own credal state. It follows, then, that PRO-
BABILISM may require Yuko to exhibit at least one of these apparent
epistemic defects. It is, however, prima facie implausible that rationality
could require an agent to choose between such epistemic vices.

As we’ve noted, the conclusion that Egan and Elga draw from this
type of case is that Yuko should avoid having a high credence in (1). Of
course, we have a high credence in (1). And it seems that Yuko has the
same evidence that we have, in virtue of which (1) is a manifest truth.
A natural worry, then, about Egan and Elga’s claim is that it appears to
countenance different responses to the evidence in favor of the truth of
(1) depending on who it is that is considering this evidence. But if it
would be an epistemic defect for us to have a low credence in (1) given
knowledge of which sentence ‘(*)’ refers to, how could the same not be
true of Yuko?

Egan and Elga (2005, 86–87) consider this type of worry. To illus-
trate the worry they consider the case of Professor X, an unfortunate geol-
ogist who is an anti-expert about geology. As they note, we could rationally
have high credence that Professor X is a geological anti-expert given an
appropriate list detailing her past inaccurate geological judgments.
Moreover, if Professor X were presented with a list detailing the same
past inaccuracies of some other individual, it would seem that she could
rationally come to have a high credence that this individual is an anti-
expert about geology. So, the question that arises is: couldn’t Professor X

11. To be clear there are important differences between this case and Kripke’s meter
stick case. In particular, Kripke uses the meter stick case to argue that there are a priori
contingent truths. (1), however, is both a priori and necessary. The relevant point of
similarity is just that in certain circumstances if an agent introduces a term in a certain
way, certain propositions are then a priori knowable for that individual.
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rationally have high credence that she is an anti-expert about geology if it
were revealed to her that this was a list of her own past inaccuracies?

According to Egan and Elga, the answer is no. Instead, the correct
response for Professor X, were she to be given such evidence of her own
anti-expertise, is to revise her opinions about geology so that she is no
longer an anti-expert.

In the case of Professor X, this is, I think, the right thing to say. For
in this case, we may suppose, it is possible for Professor X to change her
credences in light of the evidence of her past anti-expertise so that she is
no longer an anti-expert about geology.

Indeed, in many cases it will be possible for an agent to respond to
evidence of her own anti-expertise in such a way as to eliminate her anti-
expertise. For example, an agent’s evidence may support the claim that it
is raining as well as the claim that she has low credence that it is raining.
Her evidence, then, supports the claim that she is an anti-expert about
whether it is raining. In this case, the right response to this evidence
would seem to be for the agent to become appropriately confident that
it is raining, that is, for her to adjust her credences so that she is no longer
an anti-expert about rain.

However, although Egan and Elga’s suggested response to evi-
dence of anti-expertise seems plausible in the case of Professor X and
in the case of our anti-expert about rain, importantly the same is not true
in the case of Yuko. The reason for this is that (1) is a necessary truth that
holds regardless of what Yuko’s credence is in (*).12 Since Yuko is necess-
arily an anti-expert with respect to the truth of (*), she cannot respond to
evidence of her own anti-expertise in such a way as to make it the case that
she is not an anti-expert about (*). The following is a plausible general
constraint on principles of rationality:

OUGHT-CAN It must always be possible for an agent to meet the

requirements imposed by rationality.

Given that Yuko cannot respond to evidence for the truth of (1) by mak-
ing it false, it follows from OUGHT-CAN that she is not rationally

12. Note that (1) is necessary only on the assumption that (*) refers rigidly to an
interpreted sentence. If we took (*) to simply refer to a string of graphemes, then, despite
the fact that in the actual world (*) is true just in case Yuko doesn’t have credence at or
above 0.5 that (*) is true, this need not hold at some other world in which those graph-
emes have a different meaning. That (*) refers to the interpreted sentence, however, was
part of Yuko’s stipulation in introducing the name.
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required to so respond. Egan and Elga’s suggested response to evidence
of anti-expertise, therefore, doesn’t apply in the case of Yuko.

How then should Yuko respond to the evidence in virtue of which
(1) is a manifest truth? Since she cannot make (1) false, the natural
answer is that she ought to respond to such evidence in the way that we
do, namely, by having a high credence in this proposition.

On inspection, then, it would seem that Yuko could be highly
confident in her own anti-expertise about the truth of (*) and sensitive
to her own credal state without thereby being irrational. PROBABILISM,
however, demands, implausibly, that she either turn a blind eye to the
truth of (1) or to her own credences. Given the implausibility of this
claim, we have some reason to doubt that PROBABILISM is true.

This, of course, doesn’t provide anything like a conclusive argu-
ment against PROBABILISM. For while it is certainly prima facie plau-
sible that Yuko could have high credence in (1) and be sensitive to her
own credal state without thereby being irrational, PROBABILISM is also
prima facie plausible. At present, then, we have a set of prima facie plau-
sible claims that are jointly incompatible, but we don’t have clear, decisive
reason for rejecting PROBABILISM in particular. In sections 3–4, I’ll
show that on closer inspection the case of Yuko provides us with the
materials to develop a strong argument against PROBABILISM. Before
doing so, however, let’s look at another case that provides additional
motivation for the rejection of PROBABILISM.

2.2.

Let ‘(#)’ name the following sentence:

Hiro’s credence in the proposition expressed by (#) isn’t greater than or

equal to 0.5.

We’ll use ‘Crh’ to abbreviate ‘Hiro’s credence in . . . ’ and we’ll use ‘r’ to
abbreviate ‘the proposition expressed by’. The above can then be rep-
resented as:

(#) :Crhr(#) $ 0.5

Note that since both ‘(#)’ and ‘:Crhr(#) $ 0.5’ refer to the same sen-
tence, we have:

(5) r(#) ¼ r‘:Crhr(#) $ 0.5’
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We’ll assume the following facts about Hiro’s introspective powers. We’ll
assume that if Hiro has credence greater than or equal to 0.5 in the
proposition expressed by (#), then Hiro has credence greater than 0.5
in the proposition that he has credence greater than or equal to 0.5 in
the proposition expressed by (#). We’ll also assume that if Hiro does not
have credence greater than or equal to 0.5 in the proposition expressed
by (#), then Hiro has credence greater than 0.5 in the proposition that he
does not have credence greater than or equal to 0.5 in the proposition
expressed by (#). We can represent these assumptions as follows:

(6) [Crhr(#) $ 0.5] ! [Crh(r‘Crhr(#) $ 0.5’) . 0.5]

(7) [:Crhr(#) $ 0.5] ! [Crh(r‘:Crhr(#) $ 0.5’) . 0.5]

We can show:

Assume::Crhr(#) $ 0.5. By (5), we can substitute ‘r‘:Crhr(#) $

0.5’’ for ‘r(#)’ within attitude ascriptions salva veritate. Thus, from
our assumption and (5), we have::Cr h ðr‘:Cr hr ð#Þ $ 0:5’Þ . 0:5.
But from our assumption, it follows, given (7), that we have:
Cr h ðr‘:Cr hr ð#Þ $ 0:5’Þ . 0:5.
Since the assumption that :Crhr(#) $ 0.5 leads to a contradic-
tion, it follows, given (5)–(7), that Crhr(#) $ 0.5, that is, that Hiro
has credence at least as great as 0.5 in the proposition expressed by
(#). But now we can show that Hiro is doomed to probabilistic
incoherence.
For probabilistic coherence requires that Hiro’s credence in the
proposition expressed by (#) and his credence in its negation
sum to one, that is, that Cr h ðr‘:Cr hr ð#Þ $ 0:5’Þ þ Cr h ðr‘Cr hr ð#Þ
$ 0:5’Þ ¼ 1. But given that Hiro has credence at least as great as
0.5 in the proposition expressed by (#), we can show that it follows
that Cr h ðr‘:Cr hr ð#Þ $ 0:5’Þ þ Cr h ðr‘Cr hr ð#Þ $ 0:5’Þ . 1.
From Crhr(#) $ 0.5, it follows, given (5), that: Cr h ðr‘:Cr hr ð#Þ
$ 0:5’Þ $ 0:5. But from Crhr(#) $ 0.5 and (6), it follows that:
Cr h ðr‘Cr hr ð#Þ $ 0:5’Þ . 0:5. Thus, we have: Cr h ðr‘:Cr hr ð#Þ $

0:5’Þ þ Cr h ðr‘Cr hr ð#Þ $ 0:5’Þ . 1.

There are a few important lessons that we can draw from this case.
First, this case shows that one should not endorse both PROBABILISM

From (5)–(7), it follows that Hiro is probabilistically
incoherent.
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and RATIONAL INTROSPECTION. As we’ve seen, Hiro will satisfy the
requirements imposed by PROBABILISM only if either (6) or (7) fail to
hold. According to RATIONAL INTROSPECTION, however, (6) and (7)
are requirements of rationality. It follows, then, that Hiro is unable to
meet all of the requirements imposed by PROBABILISM and RATIONAL
INTROSPECTION. Given this, if one were to endorse both PROBA-
BILISM and RATIONAL INTROSPECTION, then one would be com-
mitted to the existence of a rational dilemma. In particular, one would
be committed to the claim that rationality requires of a certain agent that
he have good access to his own credences and to the claim that rationality
requires of this same agent that he have poor access to his own credences.
It follows, then, from OUGHT-CAN, that one shouldn’t endorse both of
these putative constraints on rationality. Of course, one might simply bite
the bullet here and accept that an agent may sometimes be faced with a
rational dilemma. But this seems to me to be poorly motivated. I think we
will do better if we let OUGHT-CAN guide our judgments in this case and
infer that PROBABILISM and RATIONAL INTROSPECTION aren’t
both correct.

The case of Hiro, then, serves to undermine Egan and Elga’s argu-
ment for the claim that it is always irrational for an agent to have high
credence in her own anti-expertise. For, according to Egan and Elga, the
reason that we should endorse this latter claim is that it follows from
PROBABILISM and RATIONAL INTROSPECTION. However, since we
shouldn’t accept both of these principles, the fact that they entail that it is
irrational for an agent to self-ascribe anti-expertise gives us no reason to
accept this claim.

The next point to note is that the case of Hiro provides us with
further reason to be skeptical of PROBABILISM. For, if PROBABILISM is
true, it follows that it is a requirement of rationality that Hiro be such that
either (i) he has credence greater than or equal to 0.5 in the proposition
expressed by (#) but has at best 0.5 credence, that is, is at best agnostic,
that his credence in this proposition is in this range, or (ii) he fails to have
credence greater than or equal to 0.5 in the proposition expressed by (#),
but has at best 0.5 credence, that is, is at best agnostic, that his credence in
this proposition fails to be in this range. PROBABILISM thus demands
that Hiro be insensitive to his own credal state. But it is quite implausible
that an agent could be rationally required to have poor epistemic access
to his own credal state. The fact that PROBABILISM requires us to accept
such an implausible conclusion, then, provides another reason to doubt
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the claim that a rational agent must always have probabilistically coherent
credences.

Let me close this section by addressing one potential worry about
this case. Why, one may ask, should we assume that (#) does in fact express
a proposition that could serve as the object of Hiro’s doxastic attitudes? I
take it that if there is a worry here about the existence of an appropriate
proposition, it stems from the self-referential nature of (#). In response,
let me say the following.

First, we should fix on some diagnostic tests for whether a sentence
f expresses a proposition. I take it that a sufficient condition for f to
express a proposition is if f can be embedded under metaphysical modal
operators in a way that results in a true sentence. For the resultant sen-
tence could be true only if it expressed a proposition; and such a sentence
could express a proposition only if its component sentences expressed
propositions. A sentence’s failure to express a proposition is something
that infects any sentence of which it is a part.

Given this, we can show that a sentence is not, in general, preclu-
ded from expressing a proposition in virtue of the fact that it contains a
term that purports to refer to the proposition expressed by that sentence.

One way to achieve sentential self-reference is via stipulation, as in
the case of (#). Another is via a definite description that picks out the
sentence in which the definite description occurs. Imagine, for example,
that in room 301 there is a single blackboard, and on that blackboard is
written the following sentence: ‘The proposition expressed by the sen-
tence on the blackboard in room 301 is not true’. In this case, the definite
description ‘the sentence on the blackboard in room 301’ refers to the
very sentence of which that definite description is a constituent. And
so the definite description ‘the proposition expressed by the sentence
on the blackboard in room 301’ purports to refer to the proposition
expressed by that sentence.

To argue that this sentence does indeed express a proposition, it
suffices to argue that this sentence can embed under a metaphysical
modal operator in a way that results in a true sentence. But it seems fairly
obvious that this is the case. Consider a possible world in which the sen-
tence written on the blackboard in 301 is ‘2þ 2 ¼ 5’. We assume that in
this world the proposition expressed by the sentence written on the black-
board in 301 is just the proposition that 2þ 2 ¼ 5. In this world, then, the
proposition expressed by the sentence written on the blackboard in room
301 is not true. But then it follows that it is possible that the proposition
expressed by the sentence written on the blackboard in room 301 is
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not true.13 It would seem, then, that we can embed ‘The proposition
expressed by the sentence on the blackboard in room 301 is not true’
under the operator ‘It is possible that . . . ’ and get a true sentence. And if
that’s the case, then ‘The proposition expressed by the sentence on the
blackboard in room 301 is not true’ must express a proposition.

The above reflections show that a sentence is not barred from
expressing a proposition simply in virtue of containing a term that pur-
ports to refer to the proposition expressed by that sentence. The fact that
(#) contains such a term does not, then, provide us with good reason to
deny that this sentence expresses a proposition. In the absence of a more
convincing reason to the contrary, I think we should therefore assume
that (#) does indeed express a proposition that can serve as the object of
Hiro’s doxastic attitudes. And given that this is case, we have good reason
to reject Egan and Elga’s argument that it is irrational to self-ascribe
anti-expertise, and, furthermore, we have good reason to be skeptical
of PROBABILISM.

Having noted some prima facie problems for PROBABILISM, I’ll
now turn to showing how the case of Yuko can be used to mount a strong
direct argument for the claim that in certain situations it is rational for an
agent to have probabilistically incoherent credences.

3. Probabilism and Accuracy

We can assess a qualitative doxastic state in terms of how accurate it is.
Consider an agent’s attitude toward a single propositionf. If f is true, we
can say:

Believing f is more accurate than being agnostic about f, and being

agnostic about f is more accurate than disbelieving f.

While, if f is false, we can say:

Disbelieving f is more accurate than being agnostic about f, and being

agnostic about f is more accurate than believing f.

It’s plausible to think that our primary epistemic goal in forming
beliefs is to represent matters as accurately as we can. In forming beliefs,
we aim to have true beliefs and avoid having false beliefs.

We may appeal to the fact that accuracy is our primary epistemic
goal to justify certain claims about doxastic rationality. For example, we

13. Of course, this is only true on the de dicto reading of the above sentence.

Rational Probabilistic Incoherence

541



may argue that it is never rational to believe f ^ :f. Since f ^ :f is
guaranteed to be false, we are guaranteed to be more accurate if we
don’t believe f ^ :f than if we do. Since we ought to try to be as accurate
as possible in our judgments, and since this goal is best achieved by never
believing f ^ :f, we ought not believe f ^ :f.

Just as we can assess a qualitative doxastic state for accuracy, so too
can we assess a quantitative doxastic state, that is, a credal state. Consider
an agent’s credence in a single proposition f. If f is true, we can say:

A higher credence in f is more accurate than a lower credence.

While, if f is false, we can say:

A lower credence in f is more accurate than a higher credence.

Just as it is plausible to think that our primary goal in forming
qualitative doxastic attitudes is to be as accurate as we can in our judg-
ments of truth-value, so too it is plausible that our primary goal in forming
quantitative doxastic attitudes is to be as accurate as we can in our esti-
mation of truth-values.

It is a tricky question exactly how credal accuracy should be
measured. There are numerous ways of measuring the accuracy of cre-
dences in particular propositions that meet the above constraints. And
there are numerous ways of measuring the accuracy of a total credal state
given the accuracy of particular credences.

In Joyce 1998, it is argued, however, that for any reasonable way of
measuring accuracy, the following holds:

PCA 1 For any probabilistically incoherent credal state C, there is a

probabilistically coherent credal state C *, such that C * would

be more accurate than C, no matter what the actual world is like.

And in Joyce 2009, it is further argued that for any reasonable way of
measuring accuracy, the following also holds:

PCA 2 For any probabilistically coherent credal state C *, there is

no probabilistically incoherent credal state C, such that (i) C

would be at least as accurate as C * no matter what the actual

world is like, and (ii) C would be more accurate than C * given

at least one possible state of the world.

Given PCA 1 and PCA 2, a powerful argument can be given for PROBA-
BILISM. By PCA 1, if an agent has a probabilistically incoherent credal
state C, there is some probabilistically coherent credal state C * that would
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have been more accurate than C no matter what the actual world is like.
Assuming that accuracy is our primary epistemic goal, it follows that from
an epistemic perspective, the agent should see C * as being preferable to
C. By PCA 2, there is no countervailing reason to find any probabilistically
incoherent credal state preferable to C *. Thus, from an epistemic per-
spective, an agent should always prefer being probabilistically coherent to
being probabilistically incoherent.14

What PCA 1 and PCA 2 show, if they’re correct, is that the goal
of credal accuracy is best achieved by being probabilistically coherent.
Assuming that one ought to try to have credences that are as accurate as
possible, it follows that one ought to be probabilistically coherent.

I’m happy to say that accuracy is our primary epistemic goal.
Indeed, I’ll assume that this is so throughout this essay. But this idea
doesn’t support PROBABILISM. For, both PCA 1 and PCA 2 are false.
To show this, I’ll show that there are cases in which:

In certain cases, the goal of credal accuracy is best achieved by
being probabilistically incoherent. Since one ought to try to have credences
that are as accurate as possible, in such cases one ought to have probabi-
listically incoherent credences.

In what follows, we’ll consider an agent who has credences defined
over a finite algebra of propositionsP.15 To say thatP is an algebra is to say
that membership in the set is closed under negation and finite disjunc-
tion. We’ll represent the agent’s credal state by the function Cr(·).

There is a probabilistically incoherent credal state C such that,
for any probabilistically coherent credal state C *, an agent
would be less accurate were her credal state to be C * instead
of C, no matter what the actual world is like.

14. I find this argument quite convincing. But see Easwaran and Fitelson 2012 for an
interesting argument that other epistemic goods may in certain cases rule out accuracy-
dominating credal states.

15. In order to ensure finiteness, I’ll assume that a proposition is identical to the set
of worlds in which it is true. Of course, for certain purposes we may want to think of
propositions in a more fine-grained way, but for our purposes here, nothing will be lost by
taking this coarse-grained approach. I should also note that nothing essential turns on our
assumption that the algebra over which the credences are defined is finite, but this will
help simplify the presentation at certain points.
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In arguing for PCA 1 and PCA 2, Joyce goes to great lengths to try
to show that these claims will hold for a large number of possible ways of
measuring the accuracy of credences. For the sake of simplicity, I will
focus on one of these measures, but none of the points that follow turn
essentially on any idiosyncratic features of this measure.

We assume, then, the following:

BRIER ACCURACY Given an agent with credences Cr(·) defined over

an algebra of n propositions, located in a world w,

the accuracy of the agent’s credences is given by:

1 2 ð1=nÞ
X

f[P

ðCr ðfÞ2 w ðfÞÞ2

" #

Here w(f) is the truth-value of the proposition f at the world w. This will
be 1 if f is true at w, and 0 if it is false at w.

ð1=nÞ
X

f[P

ðCr ðfÞ2 w ðfÞÞ2

is the so-called Brier score. Among those who think that PROBABILISM is
supported by the doxastic goal of accuracy, this is often taken to be the
best measure of a credal state’s inaccuracy.16 Proponents of this measure
of inaccuracy will take

1 2 ð1=nÞ
X

f[P

ðCr ðfÞ2 w ðfÞÞ2

" #

to provide our measure of accuracy. Given the popularity and plausibility
of this view, it is a nice case to focus on.

Assume that there are n propositions in P. We can represent poss-
ible credal states as points in the spaceRn . A point in this space is specified
by an n-tuple , x1; x2; . . . ; xn ., such that every xi [ R. Pick some
arbitrary bijection F from {x : 1 # x # n} onto P. We can then view the
point , x1; x2; . . . ; xn . as representing a credal state Cr(·), such that
Cr ðF ði ÞÞ ¼ xi . That is, , x1; x2; . . . ; xn . represents a credal state in
which the agent has credence xi in the proposition represented by the
i-th variable under the mapping F.

16. See Selten 1998 and Joyce 2009 for catalogs of the virtues of this measure. See also
Leitgeb and Pettigrew 2010a, 2010b.
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We can also represent possible worlds in such a space. A point
, x1; x2; . . . ; xn . represents a possible world w just in case for every i

such that 1 # i # n, w ðF ðiÞÞ ¼ xi .
17 A point representing a possible world

will be such that each xi [ {0, 1}; although not every distribution of zeros
and ones will necessarily represent a genuine possibility. Let’s label the set
of points in Rn representing possible worlds W.

The set of probabilistically coherent credal states can be identified
as the convex hull ofW.18 This is the set of points inRn that can be written
as weighted sums of members of W, with the weightings summing to
one.19 Let’s label this set C.

Finally, we can define the following measure on Rn . Let x ¼

, x1; x2; . . . ; xn ., and y ¼, y1; y2; . . . ; yn .. We say:

B ðx; yÞ ¼df 1 2 ð1=nÞ
Xn

i¼1

ðxi 2 yiÞ
2

" #

We’re now in a position to state the arguments for PCA 1 and
PCA 2. The arguments for these claims rely on the following mathemati-
cal results:20

THEOREM 1 Given any point in x [ Rn 2 C, there is a point y [ C, such

that for every w [ W, B ðy;wÞ . B ðx;wÞ.21

THEOREM 2 Given any point x [ C, there is no point y [ Rn 2 C such

that (i) for every w [ W, B ðy;wÞ $ B ðx;wÞ, and (ii) for

some w [ W, B ðy;wÞ . B ðx;wÞ.22

17. What I’m calling “possible worlds” are, of course, not maximally specific meta-
physical possibilities. Instead they are sets of such possibilities that agree on the members
of P.

18. The proof of this identification is originally due to Bruno de Finetti. See de Finetti
1974. For a simple proof, see Pred et al. 2009, Proposition 1.

19. A little more pedantically: Let W be a function listing the members of W, that
is, a bijective function from some interval [1, n] ofNþ ontoW. The convex hull ofW is the
set of points x such that there is some setLof nonnegative numbers such that

P
li [Lli ¼ 1

for which x ¼
Pn

i¼1 liW ðiÞ.
20. See Pred et al. 2009 for proofs of generalized versions of these theorems.
21. For a simple proof, see, for example, Williams 2012.
22. Proof sketch: Let x [ C and y [ Rn 2 C. We can show that there is some w [ W

such that B ðx;wÞ . B ðy;wÞ. Let H ¼ {z : z�ðx 2 yÞ ¼ 1=2ððx�xÞ2 ðy�yÞÞ}. This is the
hyperplane that runs perpendicular to the vector x 2 y containing the point 1/2(x þ y).
Let S be the half space such that S ¼ {z : z�ðx 2 yÞ $ 1=2ððx�xÞ2 ðy�yÞÞ}. Let S8 denote the
interior of S. Note that x [ S8, and for every z [ S8, B ðx; zÞ . B ðy; zÞ. Since x [ C, there is
a function W listing the members of W, that is, a bijective function from some interval
[1, n] of Nþ onto W and a set L of nonnegative numbers such that

P
li [Lli ¼ 1,
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Given THEOREM 1 and BRIER ACCURACY, it is tempting to
argue for PCA 1 as follows:

(1a) By THEOREM 1, for any point x—representing a probabilistically

incoherent credal state C—there is a point y—representing a

probabilistically coherent credal state C *—such that for every

possible world w, B ðy;wÞ . B ðx;wÞ.

(1b) By BRIER ACCURACY, B(x, w) is a measure of the accuracy of

having the credal state represented by x in world w.

(1c) Thus, by (1a) and (1b), it follows that for any probabilistically

incoherent credal state C, there is some probabilistically coherent

credal state C *, such that, for any world w, one is more accurate if

one has credence C * in w than if one has credence C in w.

PCA 1 Thus, from (1c), it follows that for any probabilistically incoherent

credal state C, there is a probabilistically coherent credal state C *,

such that C * would be more accurate than C, no matter what the

actual world is like.

Similarly, given THEOREM 2 and BRIER ACCURACY, it is tempt-
ing to argue for PCA 2 as follows:

(2a) By THEOREM 2, for any point x—representing a probabilistically

coherent credal state C *—there is no point y—representing

a probabilistically incoherent credal state C—such that (i) for

every possible world w, B ðy;wÞ $ B ðx;wÞ, and (ii) for some possi-

ble world w, B ðy;wÞ . B ðx;wÞ.

(2b) By BRIER ACCURACY, B ðy;wÞ is a measure of the accuracy of

having the credal state represented by x in world w.

(2c) Thus, by (2a) and (2b), it follows that for any probabilistically

coherent credal state C *, there is no probabilistically incoherent

credal state C, such that, (i) for any world w, one is at least as

accurate if one has credal state C in w as one is if one has credal

state C * in w, and (ii) for some world w, one is more accurate if one

has credal state C in w than if one has credal state C * in w.

PCA 2 Thus, from (2c), it follows that for any probabilistically coherent

credal state C *, there is no probabilistically incoherent credal

state C, such that (i) C would be at least as accurate as C *, no

matter what the actual world is like, and (ii) C would be more

accurate than C *, given at least one possible state of the world.

such that x ¼
Pn

i¼1 liW ðiÞ. Since x�ðx 2 yÞ . 1=2ððx�xÞ2 ðy�yÞÞ, it follows thatPn
i¼1 li ðW ðiÞ�ðx 2 yÞÞ . 1=2ððx�xÞ2 ðy�yÞÞ . This guarantees that there is some wi [

W such that wi [ S8. And so there is some wi [ W, such that B ðx;wÞ . B ðy;wÞ.
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Both of these arguments, though prima facie plausible, are ulti-
mately flawed. There are two problems with each argument.

The first problem is with the inference, cited in (1b) and (2b),
from BRIER ACCURACY to the claim that, in our geometric model,
B(x, w) measures the accuracy of having a credal state x in a world w.
Although this may seem completely obvious, there are good reasons to
reject this inference.23 I’m going to bracket this worry until the next
section, however, since there is a more fundamental problem. For now,
then, I’ll assume that (1b) and (2b) are correct.

The more fundamental problem with this argument is that PCA 1
doesn’t follow from (1a)–(1b), and PCA 2 doesn’t follow from (2a)–
(2b). Indeed, while we may accept both (1a)–(1b) and (2a)–(2b),
both PCA 1 and PCA 2 are false. On the way to showing this, I’ll first
show that the inference from (1c) to PCA 1 and the inference from (2c)
to PCA 2 are invalid.

Recall the case of Yuko.24 This case featured a proposition, name-
ly, the proposition that (*) is true, that was true just in case a certain agent
did not have credence at or above 0.5 in that proposition. Consider the
smallest algebra containing the proposition expressed by (*), that is, the
algebra consisting of this proposition, the negation of this proposition,
the logical truth ,̀ and the contradiction ’. Since ` is true no matter
what, and ’ false no matter what, credal accuracy will be maximized by
having credence 1 in ` and credence 0 in ’. I’ll assume that Yuko has
these credences in these propositions. Yuko’s possible credal states, then,
will differ in what credences are assigned to the proposition expressed by
(*) and to its negation.

We can represent these credal states as points in R2. We’ll let x1

represent the negation of the proposition expressed by (*), and x2 rep-
resent the proposition expressed by (*). The point w1 ¼, 0; 1 ., then,
represents the possible world in which the proposition expressed by (*) is
true and its negation is false, while the point w2 ¼, 1; 0 . represents the
possible world in which this proposition is false and its negation is true.

Let’s focus on the credal states in [0, 1]2. We can represent these
states graphically. In referring to the following graph, be sure to keep in

23. See the discussion of (3a) in the following section.
24. All of the points that follow could equally be made by appealing to the case of

Hiro. I’ll focus throughout, though, on the case of Yuko, leaving it to the reader to note
how the same points could be made using the alternate case.
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mind that B(x, y) will be greater the smaller the Euclidean distance
between x and y.

The probabilistically coherent states are represented by the points
on the line segment between w1 and w2. Consider the points d ¼ ,1,
0.5. and e ¼ ,0.75,0.25.. Point d represents a probabilistically inco-
herent credal state, while point e represents a probabilistically coherent
credal state. e is, in fact, one of the points that accuracy-dominates d in
the manner characterized by THEOREM 1. Thus we have: ;w B ðe;wÞ

. B ðd;wÞ.25

In this case, however, we can see that it doesn’t follow from the fact
that ;w B ðe;wÞ . B ðd;wÞ that were Yuko to have credal state e she would
be more accurate than if she were to have credal state d. The reason for
this is that in this case which of w1 or w2 is actual depends on what Yuko’s
credal state is. In particular:

If Yuko were to have credal state d, then w2 would be actual.

If Yuko were to have credal state e, then w1 would be actual.

When asking whether Yuko would be more accurate were she
to have credal state e or credal state d, the only values that we need to
compare, then, are B(d, w2) and B(e, w1). And here we see: B ðd;w2Þ ¼

0:875 . 0:4375 ¼ B ðe;w1Þ. In this case, then, despite the fact that we have
;w B ðe;wÞ . B ðd;wÞ, it’s nonetheless true that:

Yuko would be more accurate were she to have the probabilis-
tically incoherent credal state d than were she to have the prob-
abilistically coherent credal state e.

25. A quick calculation will verify that B ðd;w1Þ ¼ 0:375 , 0:4375 ¼ B ðe;w1Þ and
B ðd;w2Þ ¼ 0:875 , 0:9375 ¼ B ðe;w2Þ.
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This case shows us that the inference from (1c) to PCA 1 isn’t valid.
While from ;w B ðe;wÞ . B ðd;wÞ we may infer (at least if we grant (1b))
that, for every world w, e is more accurate as evaluated at w than d, we can’t
infer from this fact that Yuko would be more accurate were she to have
credal state e instead of credal state d, since which world is actual is differ-
ent depending on whether Yuko has credal state d or credal state e.

This case similarly shows us that the inference from (2c) to PCA 2
isn’t valid. In accordance with THEOREM 2, we have that there is
no point x [ Rn 2 C such that (i) ;w B ðx;wÞ $ B ðe;wÞ, and (ii)
’w B ðx;wÞ . B ðe;wÞ. We may infer from this (if we grant (2b)) that
there is no probabilistically incoherent credal state x that is at least as
accurate as e as evaluated at every possible world, and more accurate than
e as evaluated at some possible world. But we can’t infer from this fact that
there is no probabilistically incoherent credal state x such that (i) no
matter what the state of the world, were x to be Yuko’s credal state,
Yuko would be at least as accurate as she would be were her credal state
to be e, and (ii) for some state of the world, were x to be Yuko’s credal state,
Yuko would be more accurate than she would be were her credal state to
be e. For, as we’ve seen, Yuko would be more accurate were she to have the
probabilistically incoherent credal state d than the probabilistically
coherent credal state e. And this subjunctive claim holds no matter
which world is actual.

Having demonstrated that the inferences from (1c) and (2c) to
PCA 1 and PCA 2 are invalid, we now turn to showing that the latter claims
are, in fact, false. To do this, we’ll show:

By BRIER ACCURACY, we can measure the accuracy of a credal
state Cr(·), located in a world w, by:

1 2 ð1=nÞ
X

f[P

ðCr ðfÞ2 w ðfÞÞ2

" #

If we think of 1 2 ðCr ðfÞ2 w ðfÞÞ2 as a measure of the accuracy of having
a particular credence in the proposition f at a world w, then we can think
of the accuracy of a credal state as simply being the average accuracy of
the credences determined by that state in particular propositions.

The most accurate credal state that Yuko could have is rep-
resented by d.
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The first point to note is that, with respect to the proposition
expressed by (*), the most accurate credence that Yuko can have is 0.5.
To see this, refer back to our earlier graph. Let l be the line segment
connecting points c and d. Let X be the set of points on the graph at or
above l. Let Y be the set of points below l. We know the following facts:

(8) For every point x [ X, were Yuko to have credal state x, then w2

would be actual.

(9) For every point y [ Y, were Yuko to have credal state y, then w1

would be actual.

From (9), it follows that, for the members of Y, accuracy with
respect to (*) increases as the value of the x2 coordinate (that is, the
vertical coordinate) increases, with this value always being , .75.

From (8), it follows that, for the members of X, accuracy with
respect to (*) increases as the value of the x2 coordinate decreases,
with maximal accuracy being 0.75. This is reached when the x2 coordi-
nate is 0.5. This shows that the most accurate credence that Yuko can have
in the proposition expressed by (*) is 0.5. The credal states with this
property are those located on the line l.

If Yuko has a credal state located on l, then we know that w2 is
actual. In w2, the negation of (*) is true. Given that w2 is actual, the most
accurate that Yuko can be with respect to the negation of (*) is to have
credence 1 in that proposition. Indeed, if this is the case, Yuko will be
maximally accurate with respect to the negation of (*), that is, there is no
other possible credal state that Yuko could have that would make her
more accurate with respect to the negation of (*). Among the credal
states on l, d is the only credal state in which Yuko has credence 1 in
the negation of (*). This establishes the following:

It follows that were Yuko to have some credal state other than d,
she would be less accurate with respect to at least one of these prop-
ositions without there being any corresponding gain in her accuracy
with respect to the other. If, for example, Yuko were to have some other
credal state on l, she would be less accurate with respect to the negation of
(*) without any corresponding gain in accuracy with respect to (*). And if
Yuko were to have some other credal state not on l, she would be less

d is the unique credal state that has the highest possible accu-
racy with respect to both the proposition expressed by (*) and
its negation.
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accurate with respect to (*) without any corresponding gain in accuracy
with respect to the negation of (*).

Since the accuracy of a credal state is simply the average of the
accuracy of the particular credences sanctioned by that state in particular
propositions, and since credal state d is the unique credal state that maxi-
mizes accuracy with respect to both (*) and its negation, it follows that d is
the most accurate credal state that Yuko could have. Were Yuko to have
any other credal state, Yuko would be less accurate.

Since the probabilistically incoherent credal state represented by
d is the most accurate credal state that Yuko could have, it follows that
both PCA 1 and PCA 2 are false. Thus, the argument for PROBABILISM
outlined earlier fails.

Indeed, we’re now in a position to see that an appeal to the epi-
stemic goal of credal accuracy actually motivates the rejection of PROB-
ABILISM. For, given that one ought to try to have as accurate a credal state
as one can, and given that the most accurate credal state that Yuko can
have is one that is probabilistically incoherent, it follows that Yuko ought
be probabilistically incoherent.

Let me close this section by considering a possible response by a
defender of PROBABILISM.

I’ve argued that considerations of accuracy give us good reason to
hold that in certain circumstances an agent ought to have probabilis-
tically incoherent credences. One may argue, however, that it doesn’t
follow from the simple fact that a credal state C * is guaranteed to be
less accurate than some other credal state C that C * is therefore irratio-
nal. The reason for this is that one may hold that there are necessary
truths that are a posteriori. If this is so, then, plausibly, it would not be
irrational for an agent to have credence lower than 1 in such a prop-
osition. However, if an agent has credence less than 1 in a necessary
proposition, it follows that there is some other credal state that is guar-
anteed to be more accurate than her current credal state. Thus, we have a
case in which an agent has an accuracy-dominated credal state without
thereby being irrational.

If one thinks that there are necessary a posteriori truths, then what
would seem to be relevant to assessing the rationality of a credal state is
not whether there is some other credal state that is guaranteed to be more
accurate, but whether it is apriori that there is some other credal state that
is guaranteed to be more accurate.

It is a deep and difficult question whether there are necessary a
posteriori propositions. Assuming that there is at least one a priori neces-
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sary truth, for example,f _ :f, this requires that there be more than one
necessary proposition. This view, then, requires that propositions not be
identified with sets of metaphysically possible worlds. Whether such an
identification is correct or not is a controversial issue. However, despite
the unclear status of necessary a posteriori propositions, it is worth con-
sidering how our arguments stand if we allow for their existence. The
short answer is that nothing of importance changes.

First, let us note that even if we think (i) that it is a priori accuracy-
dominance that is relevant to the rational assessment of a credal state, and
(ii) that this may differ from simple accuracy-dominance, we can see,
given what we’ve already established in this section, that this still won’t
help the defender of PROBABILISM. A defense of PROBABILISM,
framed in terms of a priori accuracy dominance, would appeal not to
PCA 1 and PCA 2, but instead to the following claims:

PCA 1* For any probabilistically incoherent credal state C, there is a

probabilistically coherent credal state C *, such that it is a priori

that C * would be more accurate than C, no matter what the

actual world is like.

PCA 2* For any probabilistically coherent credal state C *, there is no

probabilistically incoherent credal state C, such that (i) it is a

priori that C would be at least as accurate as C * no matter what

the actual world is like, and (ii) it is a priori that C would be

more accurate than C * given at least one possible state of the

world.

This revised argument for PROBABILISM, however, won’t fare any
better than the original argument framed simply in terms of accuracy-
dominance. For it follows from the fact that d is the most accurate credal
state that Yuko could have that PCA 1* is false. For if PCA 1* were true, it
would have to be a priori that there is some credal state that is more
accurate than d, no matter what the actual world is like. But this isn’t
even true, let alone a priori!

Second, as I argued in section 2.1, (1) is a priori for Yuko. More-
over, it would seem to be not just a priori that (1) is true but also a priori
that (1) is necessary. Given that Yuko stipulates that ‘(*)’ refers to a cer-
tain interpreted sentence, she is in a position to know that (1) holds at all
possible worlds without having to undertake any further investigation.
The fact that d is the most accurate credal state that Yuko could have
follows from the necessity of (1). Thus, it is also a priori knowable for Yuko
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that d is the most accurate credal state that she could have.26 It follows,
then, that even if one thinks that considerations of accuracy have rational
force only insofar as they are a priori accessible, we still have good reason
to hold that Yuko ought to be probabilistically incoherent.27

4. Accuracy and Decision Theory

In this section, I’ll present the accuracy-dominance argument for
PROBABILISM in more explicit decision-theoretic terms. Doing so
helps highlight where the dominance argument for PROBABILISM
goes wrong and how dominance reasoning may be used to argue against
PROBABILISM.28

Call a quadruple: D ¼, A, S, U, C ., a decision problem. Both A

and S are sets of propositions. We call A the set of acts and S the set of
states. Think of the members of A as propositions describing various acts
that an agent may undertake.29 Think of the members of S as prop-
ositions describing various ways the world might be that are relevant to
the outcomes that would obtain were the acts described by the members
of A to be performed. We assume that both S and A form partitions of the
space of possible worlds. U is a utility function that assigns to propositions
of the form Ai ^ S j a number that measures the utility that would result
for the agent were the act described by Ai to be performed in state S j.
Finally, C is a credence function that is defined on an algebra containing
all propositions of the form Ai ^ S j .

30

26. I’m assuming that the logical consequences of a priori truths are a priori. Note
that this shows that PCA 2* is also false.

27. It is worth noting that either version of the accuracy-dominance argument tells
against Egan and Elga’s claim that it is irrational for an agent to self-ascribe anti-expertise.
For since (1) is necessary, Yuko maximizes accuracy by having credence (1) in this prop-
osition, and since (1) is a priori, it follows that it is a priori that having credence 1 in (1)
maximizes accuracy.

28. See Pettigrew 2011a, 2011b, for a helpful survey of some of the uses of decision-
theoretic machinery in epistemology.

29. We’ll be somewhat promiscuous with what we consider an act. In particular, we’ll
count an agent’s coming to have a particular credal state as an act. This shouldn’t, though,
be seen as an endorsement of a questionable doxastic voluntarism.

30. As we’ll see, there are further constraints that we will want to put on decision
problems. For now, however, it is useful to simply think about decision problems as having
this minimal structure.
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Given a decision problem D, we say:

An act A1 strongly dominates an act A2 (in D) just in case for every Si [ S,

UðA1 ^ SiÞ . UðA2 ^ SiÞ.

An act A1 weakly dominates an act A2 (in D) just in case (i) for every

Si [ S, UðA1 ^ SiÞ $ UðA2 ^ SiÞ, and (ii) for some Si [ S, UðA1 ^ SiÞ .

UðA2 ^ SiÞ.

Let A and B be sets of acts. We say:

A act-dominates B just in case (i) for every B [ B, there is some A [ A
such that A strongly dominates B, and (ii) there is no B [ B such that, for

some A [ A, B weakly dominates A.

Here are two putative norms that we might appeal to, given
a decision problem, to single out a certain option or set of options as
rationally obligatory.31

DOMINANCE 1 If Ai strongly dominates all other members of A, then

Ai is rationally required.

DOMINANCE 2 IfA andBpartition A, andA act-dominatesB, then it is

rationally required that one choose some option in A.

We can now present Joyce’s argument for PROBABILISM using
this decision theoretic framework. We can represent an agent’s epistemic
situation as a decision problem D. We let A, the set of “acts” available to an
agent, be the set of propositions describing possible credal states, given
an algebra P, that a particular agent could have. We let S, the set of states,
be the set of propositions describing possible distributions of truth-values
for the members of P.32 We let U be a measure of the agent’s epistemic
utility, which we take to be measured by the accuracy of an agent’s credal
state given a particular distribution of truth-values. We, then, argue as
follows:

31. Note that it’s crucial that for DOMINANCE 1, we assume that Ai strongly dom-
inates every other member of A, and that for DOMINANCE 2, we assume that A and B
partition A.

32. Note that if, for the reasons canvassed in the previous section, one thinks that it is
a priori accuracy-dominance that is relevant to the rational assessment of a credal state,
then one can think of the states not as metaphysically possible truth-value distributions,
but instead as epistemically possible truth-value distributions, that is, truth-value distri-
butions that could obtain so far as one knows a priori. Given that (1) is a priori for Yuko,
(1) will hold in all states so construed. And, given that this holds, the arguments that follow
will go through unaffected.
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(3a) If A is the credal state represented by x, and S the state represented

by w, then, by BRIER ACCURACY, UðA ^ SÞ ¼ B ðx;wÞ.

(3b) By (3a), THEOREM 1, and THEOREM 2, it follows that, relative

to D, the set of probabilistically incoherent credal states are act-

dominated by the set of probabilistically coherent credal states.

(3c) By (3b) and DOMINANCE 2, it follows that an agent is rationally

required to have a probabilistically coherent credal state.

As with the argument in the previous section, we can locate two
problems with this argument for PROBABILISM. Again, it will help in
getting clear on where the argument breaks down to focus on the case of
Yuko.

In accordance with the above argument, we can think of Yuko as
facing the following epistemic decision problem, D1

Y . We let A1
Y be the set

of propositions describing possible credences that Yuko could have in the
proposition expressed by (*) and in its negation.33 We let S1

Y be the set
of propositions describing possible distributions of truth-values for these
propositions. S1

Y will, of course, have two members: S1, in which the prop-
osition expressed by (*) is true and its negation is false, and S2, in which
these truth-values are reversed. Finally, we assume that U1

Y ðAi ^ SiÞ ¼

B ðx;wÞ, where x is the point in R2 representing Ai and w is the point
representing Si.

The first problem in the above argument is with (3a).34 Grant
BRIER ACCURACY. That is, grant that, given an agent with credences
Cr(·), located in a world w, the accuracy of the agent’s credences is
given by:

1 2 ð1=nÞ
X

f[P

ðCr ðfÞ2 w ðfÞÞ2

" #

Still, it doesn’t follow that, in the decision problem at hand, if x repre-
sents credal state A, and w represents a world state S, the epistemic utility
of A ^ S is given by B(x, w).

The reason for this is that in this decision problem not all con-
junctions of the form A ^ S describe genuine possibilities, that is, possi-
ble situations in which Yuko has credal state A in state S. For example, let

33. We’ll continue to assume that Yuko has credence 1 in ` and credence 0 in ’.
34. The problem that arises here is the same problem that arises with premises (1b)

and (2b) in the argument in the previous section. I earlier noted that there is a problem
with these premises but deferred in-depth discussion. The points that follow should make
it clear why appeal to (1b) and (2b) in our earlier argument is problematic.
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Ae be the proposition that Yuko has the credal state represented by point e

in our earlier graph, and let S2 be the state represented by point w2. We
know that the conjunction Ae ^ S2 is impossible. Of course, we can assign
a number to this conjunction by using the measure B defined on R2. But
this number does not represent the epistemic utility of the possible situ-
ation in which Yuko has the credal state represented by Ae in state S2; for
there simply is no possible situation in which Yuko has this credal state
and S2 obtains.

One way of bringing out the problem here is to note that if we were
to say that B(x, w) always measures the epistemic utility of A ^ S (where A

is the credal state represented by x and S the state represented by w),
then we would be committed to inconsistent assignments of epistemic
utility to sets of possible worlds. To see this, let Ad be the proposition that
Yuko has the credal state represented by point d in our earlier graph and
let S1 be the state represented by w1. Since both Ae ^ S2 and Ad ^ S1 are
impossible, they both describe the same set of possible worlds, namely,
the null set. But it’s easy to verify that B ðe;w2Þ – B ðd;w1Þ. Even if we could
make sense of an assignment of utilities to the null set of worlds (and I
doubt we can), we should surely want to hold that this utility is unique.
Taking B(x, w) to measure epistemic utility wouldn’t allow for this.

We can draw a lesson from this first problem:

In a moment we’ll see how to do this, but first let’s look at the
second problem with the above argument.

The second problem can be located in the appeal to DOMI-
NANCE 2. Dominance reasoning is certainly plausible. After all, if
some option (or set of options) is better than the alternatives no matter

what the world is like, how could it not be better tout court? It is well known,
however, that one needs to be careful in how one sets up a decision
problem if dominance reasoning is not to lead us astray.35 Consider the
following situation:

If we want to model an agent’s epistemic position as a decision
problem, we should make sure that we choose our states so that
they are compatible with each of the agent’s possible credal
states.

35. See Jeffrey 1983 and Joyce 1999 for discussion of some ways in which dominance
reasoning may fail.
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Bounty A large sum of money has been stolen from a local crime boss,

and you’ve been framed. There’s a bounty on your head paying

an exorbitant sum of money in return for your death. You can

either flee to the mountains or stay home. If you stay at home,

you’re very likely to be shot, and you know this. If you flee,

though, there’s a decent chance you’ll escape alive, and you

know this. You would, however, prefer to live at your house

than in the mountains. You’d also prefer, somewhat, to be killed

at home than to be killed in the mountains. Of course, you

strongly prefer living to dying (whether in the mountains or at

home). What should you do?

We might represent this situation using the following decision problem
that we’ll label DB. In DB there are two acts available to you: staying home,
and fleeing to the mountains. And there are two possible states: in one
state you are killed, in another state you live. The utilities can be rep-
resented by the following matrix:

Applying either DOMINANCE 1 or DOMINANCE 2 to this
decision problem yields the verdict that the rational thing to do is to
stay at home.

But this is clearly wrong. If you stay at home, then you’re almost
certain to be killed, while if you flee, there’s a good chance you may
escape with your life; and you know these facts. Since you’d prefer to
live rather than die, you should flee.

Pretty much everyone agrees that in this type of case, dominance
reasoning leads us astray. It turns out, however, to be a matter of some
controversy exactly why this reasoning fails. Everyone agrees that in order
to apply dominance reasoning to a decision problem, the acts and states
must in some sense be independent. However, there is disagreement
about exactly what this condition of act-state independence amounts to.

According to evidential decision theorists, in order to apply domi-
nance reasoning to a decision problem, the acts and states must be prob-

abilistically independent.36 That is, for each act A and state S, we must have:
CðS jAÞ ¼ CðS Þ.

Die Live

Stay 1 5

Flee 0 3

36. See Jeffrey 1983 for the canonical development of evidential decision theory.
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According to causal decision theorists, in order to apply domi-
nance reasoning to a decision problem, the acts and states must be caus-

ally independent.37 That is, for each act A and state S, A must neither
causally promote nor hinder S.

In the decision problem we’ve used to model Bounty, our acts and
states are neither probabilistically nor causally independent. Given this
fact, causal and evidential decision theorists will agree that dominance
reasoning shouldn’t be sanctioned in this case.

In the case of D1
Y , the decision problem we’ve used to model

Yuko’s epistemic situation, one should certainly reject the appeal to
dominance reasoning if one is a causal decision theorist. For it’s clear
that the acts and states in this decision problem are not causally inde-
pendent. Recall that the possible states are truth-value distributions for
the proposition expressed by (*) and its negation, while the acts are
possible credence distributions in these propositions. Since which state
is actual depends on what Yuko’s credence in (*) is, Yuko’s acts will caus-
ally influence which state obtains. It follows that if one is a causal decision
theorist, then one should reject the appeal to DOMINANCE 2 in (3c).

In the case of evidential decision theory, matters are a bit more
subtle since, in order to know whether we can apply dominance reason-
ing, we need to make some assumptions about the agent’s credal state. We
can show, however, that in a large class of reasonable cases, the appeal to
dominance reasoning will be illicit by the lights of evidential decision
theory. And the reason for this is that there are a large number of reason-
able credal states that Yuko could have that would make the acts and states
in D1

Y probabilistically dependent.
For example, assume that Yuko is aware of the way in which the

state of the world is dependent on her credal state. In particular, assume
that Yuko’s credences are such that: Cr y ðS1 jAe Þ ¼ 1 and Cr y ðS1 jAd Þ ¼ 0.
Since Yuko can’t have both credence 1 and credence 0 in S1, it follows that
the acts and states in this decision problem will not be probabilistically
independent. In such cases, then, if one is an evidential decision theorist,
one should reject the appeal to DOMINANCE 2 in (3c).

37. For developments of causal decision theories, see, for example, Joyce 1999 and
Lewis 1981.
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The lesson to be drawn here is the following:

There is a simple way of reformulating the decision problem
representing Yuko’s epistemic situation that lets us address both of the
defects in the preceding argument. Instead of representing our states as
possible distributions of truth-values for the proposition expressed by (*)
and its negation, as we did in D1

Y , we should instead take our states to be
dependence hypotheses.

A dependence hypothesis is a proposition that states for each
possible act, what utility the agent would gain were that act to be per-
formed. Let [U ¼ u ] be a proposition specifying that an agent’s utility is
u. We may think of a dependence hypothesis as a (possibly infinite) con-
junction of nonbacktracking counterfactuals of the form A i A![U ¼ u ],
containing exactly one conjunct for each act Ai.

In D1
Y there were two states representing the two possible distri-

butions of truth-values for (*) and its negation. If, instead, we carve up the
space of possible worlds by grouping together worlds that make true the
same counterfactuals connecting credal states and epistemic utilities,
then there will only be one state in our decision problem. For both of
our possible worlds w1 and w2 agree about which world would be actual
were Yuko to have a particular credal state. For example, both w1 and w2

agree that were Yuko to have credal state e, w1 would be actual. Thus both
w1 and w2 will agree about what epistemic value Yuko would have were she
to have a particular credal state.

Instead of representing Yuko’s epistemic situation by the decision
problem D1

Y , we should represent it by the following alternative decision
problem D2

Y . Let S 2
y be the dependence hypothesis specifying how Yuko’s

epistemic utility counterfactually depends on her credal state. We let
S2

Y be the singleton set consisting of S 2
y . We let A2

Y be the set of possible
credence distributions that Yuko can have in the proposition expressed
by (*) and its negation. Finally, we let U2

Y

�
A ^ S 2

y

�
¼ u$

�
S 2

y o A A! ½U

¼ u�
�
, that is, just in case A A! ½U ¼ u� is one of the conjuncts of S 2

y .
Note that the members of A2

Y are all compatible with S 2
y and are all

causally independent of S 2
y . This is guaranteed since S 2

y is true in every
possible world.

If we want to model an agent’s epistemic position as a decision
problem and apply dominance reasoning, we should choose
our states so that they are independent of the agent’s possible
credal states.
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Moreover, S2
y will be probabilistically independent of each mem-

ber of A, given the assumption that Yuko gives credence 1 to S2
y both

unconditionally and conditional on each member of A. Given that S2
y is

true in every possible world, it’s reasonable to assume that Yuko is not
rationally precluded from having a credal state that satisfies this con-
straint. We’ll assume that Yuko’s credal state does satisfy this constraint.

Since the acts and states in D2
Y are independent (in either of the

relevant senses), we can apply dominance reasoning to this decision
problem to draw conclusions about what sort of credal state Yuko
ought to have. And what dominance reasoning tells us here is that
Yuko ought to be probabilistically incoherent.

To see this, recall that in the previous section we showed that the
credal state represented by d maximizes accuracy in the following sense:
were Yuko to have any other credal state, she would be less accurate than
she would be if she were to have the credal state represented by d. There
is, then, a nonbacktracking counterfactual Ad A! ½U ¼ u�, such that
S2

y o Ad A! ½U ¼ u�, and such that for any other A [ A2
Y , if S2

y o
A A! ½U ¼ u*�, then u* , u. It follows that for every A [ A2

Y such that
A – Ad , U 2

Y ðAd ^ S2
y Þ . U 2

Y ðA ^ S2
y Þ. By DOMINANCE 1, then, it follows

that Yuko ought to have the credal state represented by Ad. And since Ad

is probabilistically incoherent, it follows that Yuko ought to be probabil-
istically incoherent.

5. Rational Probabilistic Incoherence Extended

I’ve argued that there are cases in which an agent ought to have prob-
abilistically incoherent credences—at least assuming that credal accu-
racy is our primary epistemic goal. Instead of supporting PROBABILISM,
considerations of credal accuracy give us good reason to reject this
principle.

The case that we focused on, however, is unusual. This case
involves a propositionf such that necessarilyf is true just in case a certain
agent’s credence in f is less than a particular value. Most propositions
aren’t like this. Most propositions are such that their truth-values aren’t
tied in this way to what our credences are in those propositions. This
raises the question whether there is an interesting restricted version of
PROBABILISM that we may still endorse. Is there some large algebra P
such that, if we restrict our attention to P, it is true that a rational agent
must always have probabilistically coherent credences in those prop-
ositions?
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I’ll argue that the answer to this question is no. For almost any
proposition f, there is some possible situation in which an agent’s cre-
dences in f and :f may be rationally probabilistically incoherent.

We’ve seen that an agent’s epistemic situation with respect to an
algebra of propositions P can be represented as a decision problem D

in which the set of states S consists of maximal specifications of how
the agent’s epistemic utility counterfactually depends on her credences
in the members of P. Given such a decision problem, we can appeal
to principles of rational decision making, such as DOMINANCE 1 and
DOMINANCE 2, to argue that certain credal states, or sets of credal states,
are rationally obligatory. Dominance reasoning, however, can be only
applied to a limited range of decision problems. Where there is no act
that dominates all its competitors, DOMINANCE 1 falls silent. Where
there is no set of acts that act-dominates all its competitors, DOMINANCE
2 falls silent. To determine the rational act(s) in these cases, we need a
more general principle of rational decision making.

Call a decision problem proper if S is a set of dependence hypoth-
eses, and C is a credence function that is probabilistically coherent over
the smallest algebra containing every proposition of the form Ai ^ S j.
Given a proper decision problem D, we can define the causal expected

utility of an act A, UC(A), as follows:

U C ðAÞ ¼df

X

S[S

CðS ÞU ðA ^ S Þ

We can further define the evidential expected utility of an act A, UE(A),
as follows:

U E ðAÞ ¼df

X

S[S

CðS jAÞU ðA ^ S Þ

We can now formulate two additional putative principles of rational
decision making:

CUP If C is a rational credal state and U C ðA1Þ . U C ðA2Þ, then A1 is

rationally preferable to A2.

EUP If C is a rational credal state and U E ðA1Þ . U E ðA2Þ, then A1 is

rationally preferable to A2.

Causal decision theorists will endorse CUP, while evidential
decision theorists will endorse EUP. Since evidential and causal expected
utilities can come apart, CUP and EUP will sometimes give contradictory
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verdicts. In what follows, however, we can remain neutral on the question
of which of these two principles we should endorse.

I’ll now argue, by appeal to CUP and EUP, that even in cases in
which there is no necessary connection between the truth of a prop-
osition and an agent’s credence in that proposition, an agent may be
rationally probabilistically incoherent. Even for such propositions, there
are cases in which, by a rational agent’s own lights, accuracy is better
achieved by being probabilistically incoherent than probabilistically
coherent.

Consider the proposition that Yuko will make a particular free
throw. Name this proposition FT. Clearly, there is no necessary con-
nection between the truth-value of FT and Yuko’s credence in this
proposition.

Consider the smallest algebra containing FT. This consists of ,̀ ’,
FT, and :FT. We’ll assume that Yuko has credence 1 in ` and credence 0
in ’. Yuko’s possible credal states, then, differ with respect to this algebra
just over the credences assigned to FT and :FT.

We may think of Yuko’s epistemic situation regarding this class of
propositions as a decision problem D3

Y . The set of acts A3
Y is the set of

possible credences that Yuko could have in FT and :FT. Unlike with D2
Y ,

however, there will be more than one dependence hypothesis stating how
Yuko’s epistemic utility depends counterfactually on members of A3

Y . The
reason for this is that, unlike with (*), there is no necessary connection
between the truth-value of FT and Yuko’s credence in FT.

Assume that as a matter of contingent fact Yuko is an extremely
accurate free-throw shooter but only when her credence is less than 0.5
that she will make the free throw. In particular, assume that the following
counterfactual claims hold:

(10) If Yuko were to have credence less than 0.5 in FT, then FT would

be true. ½ðCr y ðFTÞ , 0:5ÞA! FT�

(11) If Yuko were to have credence greater than or equal to 0.5 in FT,

then FT would be false. ½ðCr y ðFTÞ $ 0:5ÞA! :FT�

It’s easy to see that (10) and (11) together entail, for any A [ A3
Y , a coun-

terfactual: AA! ½U ¼ u�, where [U ¼ u ] specifies the agent’s epistemic
utility given the credences specified in A.38 (10) and (11), thus, jointly

38. Justification: For every A [ A3
Y , either A o Cr y ðFTÞ , 0:5 or A o Cr y ðFTÞ $ 0:5.

This ensures that ðCr y ðFTÞ , 0:5ÞA! FT and ðCr y ðFTÞ $ 0:5ÞA! :FT jointly entail, for
every A [ A3

Y , either A A! FT or A A! :FT. The accuracy of members of A3
Y is deter-
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entail a particular dependence hypothesis and are jointly incompatible
with all other dependence hypotheses. Since they both obtain, they settle
which dependence hypothesis obtains. Call this dependence hypothesis
S3

y . According to S3
y , Yuko’s epistemic utility depends on her credences in

FT and its negation in exactly the same manner that her epistemic utility
depends on her credences in (*) and its negation according to S2

y .
To show that Yuko may rationally fail to have probabilistically

coherent credences in FT and its negation, we make the following
assumptions:

(12) Yuko’s credence in S3
y is 0.9.

(13) Yuko’s credal state is probabilistically coherent over the smallest

algebra containing every proposition of the form Ai ^ S j, for Ai [

A3
Y and Sj [ S3

Y .

(14) Yuko’s credences are such that the members of A3
Y and the mem-

bers of S3
Y are probabilistically independent.

(15) The credal profile ascribed in (12)–(14) is rational.

There are numerous credal states that satisfy (12)–(14). Shortly,
I will discuss the further assumption that this credal profile may be
rational. First, however, I’ll show that from (12)–(15), it follows by either
CUP or EUP that Yuko may rationally fail to have probabilistically coher-
ent credences in FT and :FT.

Let Ad be the member of A3
Y according to which Yuko has credence

0.5 in FT and credence 1 in its negation. Let AP be the set of probabi-
listically coherent credences in FT and its negation. We first show:

We assume that C is a probabilistically coherent credence distri-
bution over the smallest algebra containing every proposition of
the form Ai ^ S j, for Ai [ A3

Y and Sj [ S3
Y .

The epistemic utility of having the credal state represented by Ad

in state S3
y is 0.875. This gives us a lower bound on the causal

expected utility of Ad. If CðS3
y Þ ¼ x, then UC ðAd Þ $ x ð0:875Þ.

From (12)–(13), it follows that, for every A [ AP , UC ðAdÞ .

UC ðAÞ.

mined solely by whether or not FT is true or false. We have, then, for every A [ A3
Y , A ^

FT o ½U ¼ u� and A^ :FT o ½U ¼ u*�, for some propositions [U ¼ u ] and [U ¼ u*]. It
follows, then, from the fact that ðCr y ðFTÞ , 0:5ÞA! FT and ðCr y ðFTÞ $ 0:5ÞA! :FT
entail, for every A [ A3

Y , either AA! FT or A A! :FT, that they entail, for every A [ A3
Y ,

some proposition of the form A A! ½U ¼ u�.
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Among the probabilistically coherent credal states, the most accu-
rate state in S3

y will be the state represented by point f in our
geometric model. If Yuko has this credal state, she will have cre-
dence 0.5 in FT and credence 0.5 in its negation. Let Af be the
proposition according to which Yuko has this credal profile. The
epistemic utility of having the credal state represented by Af in
state S 3

y is 0.75. This gives us an upper bound on the causal
expected utility for A [ AP. If C

�
S 3

y

�
¼ x, then for any A [ AP,

U C ðAÞ # x ð0:75Þ þ ð1 2 xÞ1.
Given this lower bound on the expected utility of Ad and this
upper bound on the expected utility of members of AP, we can
show that there are values of x, such that if CðS 3

y Þ ¼ x, then for
every A [ AP, U C ðAdÞ . U C ðAÞ.
To show this, we first calculate the value for x at which the lower
bound for Ad equals the upper bound for members of AP . To do
this, we set x ð0:875Þ ¼ x ð0:75Þ þ ð1 2 xÞ1, and solve for x. A quick
calculation shows that this equality holds when x ¼ ð1=1:125Þ
< 0:89. It follows that whenever x . 0.89, the lower bound for
Ad will be greater than the upper bound for the members of AP .
Thus, if C

�
S 3

y

�
. 0:89, then for every A [ AP, U C ðAdÞ . U C ðAÞ.

From (12)–(13), it therefore follows that for every A [ AP,
U C ðAdÞ . U C ðAÞ. Given this fact and our assumption that the credal
profile ascribed by (12)–(13) is rational, it follows from CUP that Ad is
rationally preferable to every A [ AP . If one endorses CUP, then one
should hold that Yuko is not rationally required to have probabilistically
coherent credences.

From (14), it follows that for every A [ A, U E ðAÞ ¼ U C ðAÞ. Thus,
we have that U E ðAdÞ . U E ðAÞ for every probabilistically coherent credal
state A [ AP. Given this fact and (15), it follows from EUP that Ad is
rationally preferable to every A [ AP . If one endorses EUP, then one
should hold that Yuko is not rationally required to have probabilistically
coherent credences.

Nothing in this argument turns on any features of FT that
couldn’t, at least in principle, be shared by almost any other contingent
proposition. Assuming that this argument works, we have, then, a fairly
general recipe for generating cases in which an agent may rationally fail to
have probabilistically coherent credences in a contingent proposition
and its negation.
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The one substantive assumption that a proponent of CUP or EUP
may question in order to block this argument is (15), that is, the assump-
tion that the credal profile imposed by (12)–(14) is rational. If one rejects
this claim, then one must hold that it is impossible for Yuko to have a
credal state satisfying (12)–(14) without being guilty of a rational failure.
Why would this be?

There are three options:

. One could hold that Yuko would be irrational in virtue of
having a credal state that is probabilistically coherent over
the smallest algebra containing every proposition of the form
Ai ^ S j, for Ai [ A3

Y and Sj [ S3
Y .

. One could hold that Yuko would be irrational in virtue of such a
credence distribution making the members of A3

Y and S3
Y prob-

abilistically independent.
. One could hold that Yuko would be irrational in virtue of

having a high credence in S 3
y .

I can’t see any even remotely plausible reasons for endorsing
either of the first two options. I’ll put these claims, then, to the side
and move on to consideration of the third option.

If Yuko were to have a high credence in S 3
y , then she would have a

high credence that no matter what her credence was in FT, it was bound
to be far from the actual truth-value, that is, she would have high credence
in her own anti-expertise about FT. One may, therefore, try to justify the
claim that it is irrational for Yuko to have a high credence in S 3

y by appeal-
ing to the premise that it is in general irrational for an agent to have a high
credence in her own anti-expertise.

As we saw in section 2, this general claim is endorsed by Andy Egan
and Adam Elga. However, I argued there that there is little reason to
accept this general claim. In section 2.1, I showed that there are cases
where it is an obvious necessary truth that an agent is an anti-expert about
a certain proposition. In such cases, it is extremely plausible that an agent
may rationally have a high credence in her own anti-expertise. And in
section 2.2, I argued that the premises from which Egan and Elga infer
the general claim that it is irrational to self-ascribe anti-expertise are
jointly unacceptable. Given these considerations, we shouldn’t endorse
this general claim.

Of course, one may still hold that in this particular case it is
irrational for Yuko to have a high credence in her own anti-expertise.
This seems to me, however, to be poorly motivated. S 3

y is a truth, and there
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is no reason that Yuko could not have sufficient evidence to make this
truth highly likely. If she were to be in possession of such evidence, what
would be the rational response? In section 2, I noted that one possible
response—that recommended by Egan and Elga—to evidence of anti-
expertise is for an agent to adjust her credences so that she is no longer
an anti-expert about the relevant proposition. However, I noted that this
is only plausibly the rational response in cases in which an agent can in
fact make it false that she is an anti-expert by adopting some particular
credence. In the case of (1), for example, this was not possible, and so it
seemed that this could not be the correct response to Yuko’s evidence of
her own anti-expertise concerning (*). Importantly, the same is true in
this case as well. Given the truth of S 3

y , Yuko is guaranteed to be an anti-
expert about FT no matter what her credence is in this proposition. So,
since Yuko cannot adopt credences that will make it false that she is an
anti-expert about FT, it seems that were she to be in possession of strong
evidence in favor of S 3

y , the rational option for her—as for any other
individual in possession of such evidence—would be to have an appro-
priately high credence in this proposition.

Although one could try to block the argument for the claim that
Yuko may rationally fail to have probabilistically coherent credences in
FT and its negation by holding that it is impossible for Yuko to have a
credal state satisfying (12)–(14) without thereby being guilty of a rational
failure, the prospects for this option, on inspection, look quite dim.

Even for a contingent proposition such as FT, then, it would seem
that there can be situations in which, by a rational agent’s own lights,
accuracy isn’t maximized by having probabilistically coherent credences.
Assuming that an agent ought to try to make her credences as accurate as
possible, in such cases an agent may rationally fail to have probabilistically
coherent credences. PROBABILISM, then, doesn’t just fail when we look
at propositions such as that expressed by (*) that concern an agent’s own
credences. In principle, almost any proposition could be such that an
agent could rationally fail to have credences in that proposition and its
negation that sum to 1.

6. Dutch Books

I’ve argued that considerations of accuracy, instead of supporting PRO-
BABILISM, in fact support the claim that an agent may in certain circum-
stances rationally fail to have probabilistically coherent credences. Since
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I’m inclined to agree with Joyce that credal accuracy is our primary epi-
stemic goal, this gives us, I think, good reason to reject PROBABILISM.

There are, however, other arguments that have been offered for
PROBABILISM that make no appeal to considerations of accuracy. The
most famous of these is the so-called Dutch Book argument.39 At first
glance, it may seem that Dutch Book considerations tell against my claim
that it is rational for Yuko to have credence 0.5 in T(*) and credence 1 in
:T(*). I’ll argue in this section, however, that on closer inspection, this
proves not to be the case. As with the accuracy-dominance argument, the
case of Yuko can be used to expose crucial flaws in the Dutch Book argu-
ment for PROBABILISM. While I’m inclined to think that the sorts of
considerations adduced in Dutch Book arguments have limited probative
force for claims about epistemic rationality, still, those who do find such
considerations persuasive do not have reason to reject my claim that it
may be rational for an agent to be probabilistically incoherent. Indeed,
I’ll argue that those who are persuaded of PROBABILISM by Dutch Book
considerations in fact have good reason to endorse the claim that prob-
abilistic incoherence can be rational.

The Dutch Book argument for PROBABILISM can be thought of
as resting on the following three claims:

SURE-LOSS AVOIDANCE An agent ought to have credences that do

not lead the agent to value as fair a set of

bets that guarantee a loss of money.

DUTCH BOOK If an agent is probabilistically incoherent, then the

agent will value as fair a set of bets that will guarantee

her a loss of money.

CONVERSE DUTCH BOOK An agent will value as fair a set of bets that

will guarantee her a loss of money only if

she is probabilistically incoherent.

From DUTCH BOOK and CONVERSE DUTCH BOOK, it follows that an
agent will value as fair a sure-loss set of bets just in case the agent fails to
have probabilistically coherent credences.40 Thus, given these two claims,

39. The Dutch Book argument for PROBABILISM was first presented in Ramsey
1931.

40. A worry about CONVERSE DUTCH BOOK arises if one thinks that there are a
posteriori necessities. In this case, unless one reads ‘logical truth’ in the principle NOR-
MALIZATION as meaning ‘necessary truth’, it would seem that one could be probabi-
listically coherent but assign a credence lower than 1 to such a proposition and so be
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it follows from SURE-LOSS AVOIDANCE that an agent ought to have
probabilistically coherent credences.

There are a number of worries that one may have with this
argument.41 Perhaps the most natural worry is the following. PROBA-
BILISM is a principle of epistemic rationality. If this argument is to succeed,
then, it would need to be the case that the notion of obligation involved in
SURE-LOSS AVOIDANCE is epistemic in nature. However, SURE-LOSS
AVOIDANCE is most naturally read as a principle of practical rationality.
There is, then, a nontrivial challenge to justify the principle SURE-LOSS
AVOIDANCE when this is understood in epistemic terms. We can, how-
ever, bracket this worry. For even if we ignore this worry, we can show that
the Dutch Book argument provides us with little reason to endorse PROB-
ABILISM.

Let an agent have credence p in f. The Dutch Book argument
assumes that an agent will value as fair a bet that costs p £ $n and pays $n

in the event f and pays $0 otherwise. To say that the agent values such a
bet as fair is to say that the agent sees no advantage in either buying or
selling this bet. Let’s grant this assumption.42 It is easy to show, then, that
if Yuko has credence 0.5 in T(*) and credence 1 in :T(*), she will value
as fair the following sure-loss set of bets:

BET 1 Yuko pays $0.5. She receives $1 if T(*) and 0 otherwise.

BET 2 Yuko pays $1. She receives $1 if :T(*), 0 otherwise.

BET 1 and BET 2 together guarantee a loss of $0.5. For if Yuko buys both
of these bets, she will have paid out a combined $1.50, but she will only
receive back $1. However, Yuko will value BET 1 as fair given that she has
credence 0.5 in T(*), and she will value BET 2 as fair given that she has
credence 1 in:T(*). Thus, if Yuko has credence 0.5 in T(*) and credence

subject to a sure-loss bet. If one takes seriously the possibility of a posteriori necessities,
then one should read ‘guaranteed loss of money’ as ‘a priori guaranteed loss of money’ in
the above claims. I note that given that (1) is a priori for Yuko, the arguments that follow
can all be applied mutatis mutandis to this alternate interpretation of the Dutch Book
argument. I leave the verification of this, though, to the interested reader.

41. See Hájek 2008 for references to the vast literature on Dutch Book arguments.
For an expression of the following worry, see Joyce 1998.

42. This is only plausible assuming that the agent’s assignment of utility to gains of
money is linear. While this may not be psychologically plausible, it is harmless for our
purposes. In principle, we could trade in talk of money for talk of utility. Having noted
this, I’ll continue to work with bets framed in monetary terms.
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1 in:T(*), then she will value as fair a set of bets that guarantee her a loss
of money.

A proponent of the Dutch Book argument for PROBABILISM
may point to this fact as evidence that Yuko’s credences in T(*) and
:T(*) are irrational, despite my earlier argument to the contrary. To
conclude this, however, would be hasty. For we can show:

First, assume that Cr yT ð*Þ , 0:5. Yuko, then, will value the follow-
ing bet as fair:

BET 3 Yuko sells a ticket for Cr yT ð*Þ £ $1. She pays $1 if T(*) and
$0 otherwise.

This bet, however, guarantees Yuko a loss. For given that Cr yT ð*Þ
, 0:5, it follows that T(*) holds. And so given that Cr yT ð*Þ, 0:5,
Yuko will be forced to pay out $1. And since ðCr yT ð*Þ £ $1Þ
, $1, Yuko will be guaranteed to pay out more than she receives
in selling the bet. If Cr yT ð*Þ , 0:5, it follows that Yuko will value a
bet as fair, despite the fact that the bet guarantees her a loss.
Next assume that Cr yT ð*Þ $ 0:5. Yuko, then, will value the follow-
ing bet as fair:

BET 4 Yuko pays Cr yT ð*Þ £ $1. She receives $1 if T(*) and $0
otherwise.

This bet also guarantees Yuko a loss. For given that Cr yT ð*Þ $ 0:5,
it follows that :T(*) holds. Thus Yuko will receive nothing from
this bet, but given that Cr yT ð*Þ $ 0:5, it follows that ðCr yT ð*Þ
£ $1Þ . 0. If Cr yT ð*Þ $ 0:5, it follows that Yuko will value a bet
as fair, despite the fact that the bet guarantees her a loss.
From these two cases, it follows that whatever Yuko’s credence is in
T(*) she is bound to value as fair some sure-loss bet.

This fact undermines the Dutch Book argument for PROBA-
BILISM in two ways. First, it provides a counterexample to CONVERSE
DUTCH BOOK.43 According to CONVERSE DUTCH BOOK, if an agent

No matter what credence Yuko has in T(*), she will value as fair
a bet that guarantees her a loss of money.

43. Thanks to an anonymous referee for noting this fact.
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were to have probabilistically coherent credences, then she would not
value as fair a sure-loss set of bets. We have seen, however, that this isn’t so.
Our proof that Yuko is guaranteed to value as fair some sure-loss bet made
no assumption that she is probabilistically incoherent. CONVERSE
DUTCH BOOK, however, is essential to the Dutch Book argument. For
without CONVERSE DUTCH BOOK, we have no guarantee that con-
siderations of sure-loss bets do not tell equally against probabilistically
coherent credences as against probabilistically incoherent credences.

Second, the fact that Yuko is subject to valuing as fair a sure-loss
bet, no matter what her credence, gives us good reason to reject SURE-
LOSS AVOIDANCE. According to this principle, an agent ought to
avoid having credences that lead to valuing as fair a sure-loss set of bets.
However, we have seen that it is impossible for Yuko to meet this require-
ment. From OUGHT-CAN, it follows that we should reject SURE-LOSS
AVOIDANCE.

Having noted these defects, I think we should conclude that the
Dutch Book argument provides us with little reason to endorse PROBA-
BILISM, and so provides us with little reason to hold that it would be
irrational for Yuko to have credence 0.5 in T(*) and credence 1 in:T(*).

It is worth looking in a little more detail to see why exactly the
Dutch Book argument fails. As in the case of the accuracy-dominance
argument, the Dutch Book argument relies on certain mathematical
results, and there are certain assumptions that are required in order to
move from these mathematical results to the premises of the Dutch Book
argument. The case of Yuko can be used to show—as in the case of the
accuracy-dominance argument—that these assumptions fail in certain
situations.

Let us again consider an agent who has credences defined over
some finite algebra P consisting of n propositions. We let W denote the
set of possible truth-value assignments to members of P. For each w [ W
and f [ P, we let w ðfÞ ¼ 1 just in case f is true at w and w ðfÞ ¼ 0 just in
case f is false at w. We let C be the set of probabilistically coherent credal
functions. For each c [ C and f [ P, we let c ðfÞ ¼ x just in case x is the
credence assigned to f by c. Let b be some function from P to R. And let
there be some arbitrary ordering on the members of P, so that f i denotes
the i-th member of P under this ordering. It can be shown that the fol-
lowing hold:44

44. For a general proof of these theorems, see Paris 2001. While DB THEOREM can
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DB THEOREM If b � C, then there exists s1; . . . ; sn [ R such that for

every w [ W,
Pn

i¼1 si ðw ðfiÞ2 b ðfiÞÞ , 0.

CDB THEOREM If there exists s1; . . . ; sn [ R such that for every

w [ W,
Pn

i¼1 si ðw ðfiÞ2 b ðfiÞÞ , 0, then b � C.

To see the connection between these mathematical theorems, on
the one hand, and DUTCH BOOK and CONVERSE DUTCH BOOK, on
the other, first note that if b is a function representing a credal state and w

is a world, then si ðw ðfiÞ2 b ðfiÞÞ is the outcome of a bet on the prop-
osition f i at world w bought at stake s i. Thus

Pn
i¼1 si ðw ðfiÞ2 b ðfiÞÞ is the

outcome of a set of bets over the propositions in P at stakes s1; . . . ; sn .
Assume, for the moment, that for any agent and any possible cre-

dence distribution b over an algebra P that this agent may have and any
assignment of truth-values w to the members of P, there is some possible
world in which the agent has those credences and the members of P have
those truth-values. Given this assumption, it follows from DB THEOREM
that if one fails to be probabilistically coherent, then there is some set of
bets that one will view as fair that collectively guarantee a loss. That is,
given this assumption, DB THEOREM entails DUTCH BOOK. Similarly,
given this assumption, it follows from CDB THEOREM that if there is
some set of bets that one views as fair but that collectively guarantee a loss,
then one’s credences must be probabilistically incoherent. That is, given
this assumption, CDB THEOREM entails CONVERSE DUTCH BOOK.

By now, however, we know that this crucial assumption can fail. As
we’ve already had occasion to note, the case of Yuko shows that there are
situations in which certain credence distributions over an algebra are
incompatible with certain distributions of truth-values over that very
same algebra. It was this fact that served to undermine the accuracy-
dominance argument for PROBABILISM, and it is for this very same
reason that CONVERSE DUTCH BOOK fails in the case of Yuko despite
the correctness of CDB THEOREM.

To see this, assume that Yuko has probabilistically coherent cre-
dences in T(*) and :T(*). For definiteness, assume that Cr yT ð*Þ ¼ 0:2
and Cr y:T(*) ¼ 0.8. In accordance with CDB THEOREM, for any set of
bets that Yuko may view as fair given these credences, there is some dis-
tribution of truth-values for T(*) and :T(*) such that, given this distri-

be traced back to Ramsey 1931, versions of CDB THEOREM were first proved by Lehman
(1955) and Shimony (1955).
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bution of truth-values, these bets would not yield a negative value. So, in
particular, consider the following bet:

BET 5 Yuko pays $0.2. She receives $1 if T(*) and $0 otherwise.

There is clearly some distribution of truth-values for T(*) and:T(*) such
that this bet yields a nonnegative outcome, namely, the distribution
according to which T(*) is true and :T(*) is false. However, it doesn’t
follow from this fact that in valuing this bet as fair, Yuko is not valuing as
fair a bet that guarantees a loss. For, crucially, the truth-value distribution
that yields the nonnegative outcome on this bet is one that isn’t compat-
ible with Yuko’s having credence 0.2 in T(*).

Interestingly, the incompatibility of certain credence distributions
with certain distributions of truth-values does not undermine the infer-
ence from DB THEOREM to DUTCH BOOK. The reason for this is that
DB THEOREM tells us:

If b is not probabilistically coherent, then there are bets that are fair by the

lights of b that lead to a loss for every possible distribution of truth-values.

Given the quantification over all possible truth-value distributions, it fol-
lows that even if some of these distributions are incompatible with the
credal distribution b, it is still true that b will value as fair a set of bets that
guarantees a loss. We can see the difference between this case and the case
of CDB THEOREM by contraposing the latter. Looked at this way, the
theorem tells us:

If b is probabilistically coherent, then for any bets deemed fair by b, there is

some possible distribution of truth-values that do not lead to a loss.

In this case, given the existential quantification, it does matter if certain
truth-value distributions are incompatible with b, for it may be that the
truth-value distributions that do not lead to a loss are in fact incompatible
with b. Indeed, this is exactly what happens in the case of Yuko.

Let me close this section by tentatively offering an additional argu-
ment for rejecting PROBABILISM. I’ve argued that we should reject
SURE-LOSS AVOIDANCE, since it is incompatible with OUGHT-CAN.
In cases like Yuko’s, there is no way for an agent to avoid valuing as fair a
sure-loss set of bets. A natural question that arises is what is the rational
response for an agent such as Yuko who is guaranteed to be subject to a
losing set of bets. I suggest that if one was initially attracted to SURE-LOSS
AVOIDANCE, then one should endorse the following claim:
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LOSS MINIMIZATION If an agent is guaranteed to value as fair some

set of losing bets, then the agent should, if pos-

sible, have a credal state that minimizes her

possible loss.

Given LOSS MINIMIZATION, it follows that Yuko ought to have cre-
dence 0.5 in T(*) and credence 1 in :T(*). For, it is these credences
that will minimize Yuko’s potential losses. To see this, recall that whatever
Yuko’s credence is in T(*), she will be guaranteed to value as fair a losing
bet.

If Cr yT ð*Þ , 0:5, then she is guaranteed a loss of $ð1 2 Cr yT ð*ÞÞ.

And if Cr yT ð*Þ $ 0:5, then she is guaranteed a loss of $Cr yT ð*Þ.

It is easy to see, given these two facts, that her guaranteed loss on bets on
T(*) is minimized by having credence 0.5 in this proposition. And given
that she has this credence in T(*), it follows that :T(*) holds. Thus by
having credence 1 in :T(*), she ensures that she will not be subject to a
loss by a bet on this proposition. This is, in fact, the best possible situation
that Yuko could be in with respect to bets on :T(*). It follows from these
two facts that Yuko minimizes her potential loss by having credence 0.5 in
T(*) and credence 1 in :T(*). By LOSS MINIMIZATION, it follows that
these are the credences that Yuko ought to have.

I offer this argument tentatively since I think that LOSS MINIMI-
ZATION is subject to the same worries that I voiced at the outset of this
section about SURE-LOSS AVOIDANCE. For LOSS MINIMIZATION is
most naturally read as a principle of practical rationality. It is, however,
less clear that it is plausible as a principle of epistemic rationality. But it is
the epistemic version of this principle that we require. Nonetheless,
despite this potential shortcoming, the argument is worth highlighting.
For the argument shows that if one was initially convinced of PROBA-
BILISM by Dutch Book considerations, then one should in fact agree with
me that it is rational for Yuko to be probabilistically incoherent.

Dutch Book considerations do not, then, provide us with reason to
reject the claim that it can be rational for an agent to have probabilistically
incoherent credences. Indeed, insofar as these considerations tell us any-
thing about epistemic rationality, they would seem to motivate the claim
that probabilistic incoherence can be epistemically rational.
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7. Conclusion

I began this essay by showing that PROBABILISM has a surprising con-
sequence. In certain cases, PROBABILISM demands that an agent either
be insensitive to her own credal state or be ignorant of an obvious a priori
necessary truth. Looking more closely at this case, we have seen that it
provides us with the material to mount a strong case against PROBA-
BILISM.

A prima facie compelling argument for PROBABILISM claims that
probabilistic coherence is rationally required because it serves the goal
of representing the world as accurately as possible. I’ve argued that the
central premise of this argument is false. In certain cases, credal accuracy
is best served by being probabilistically incoherent. Considerations of
accuracy, instead of providing us with a reason to accept PROBABILISM,
provide us with a reason to reject this principle.
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