The Preface Paradox and
the Irreducibility of Belief"

Abstract. The preface and lottery paradoxes are usually taken to show that ratio-
nal outright belief is either inconsistent or unclosed under conjunction. I argue that
both paradoxes instead rest on a hidden and false assumption: the Lockean thesis
that outright belief is credence above a threshold. I show that in the preface case
the author’s credence in the negation of the conjunction of her claims can exceed her
credence in each individual claim, and yet she rationally believes each individual claim
while failing to believe the negation of their conjunction. Since belief here tracks the
kind of evidence rather than its degree, no threshold reduction is possible. I develop a
positive account on which outright belief requires both sufficiently high credence and
individualized—as opposed to merely statistical—evidence. This account dissolves both
paradoxes while preserving the principle that rational outright belief is consistent, and
it explains the otherwise puzzling datum that we withhold belief from lottery proposi-
tions we are near-certain of. I close by drawing out consequences for the relationship
between belief and credence and for the epistemology of statistical evidence.

1. Introduction

Consider an author who has written a careful, well-researched scholarly book. For each claim
she advances in the body of the book, she has gathered evidence, checked her sources, and
followed the arguments where they lead. She is, quite reasonably, confident of each claim.
And yet, in her preface, she writes: “Despite my best efforts, I am aware that a work of
this length and complexity is likely to contain at least one error; for any that remain, I
apologize in advance.” This apology is not a piece of false modesty. It is the expression of
a rational attitude, grounded in everything the author knows about human fallibility, about
the difficulty of getting large bodies of claims exactly right, and about the history of even
the most conscientious scholarship.

Here, then, is the difficulty. For each claim pq, ps, ..., p, in the book, the author rationally
believes p;. She also rationally believes that the book contains at least one error—that is,
that =(p1 Ap2 A -+ A p,). But these beliefs cannot all be true; they are jointly inconsistent.
And if a set of beliefs is inconsistent, then either the author is rationally permitted to
hold inconsistent beliefs, or rational belief is not closed under conjunction, or one of the
appearances is misleading. This is the preface paradoz, introduced by D. C. Makinson
(1965), and it has a near-twin in Henry Kyburg’s (1961) lottery paradox: for a fair lottery
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with a million tickets, it seems rational to believe of each ticket that it will lose, and rational
to believe that some ticket will win, and yet these beliefs are jointly inconsistent.

The standard responses divide into camps. Kyburg himself denied the rule of adjunction—
the principle that rational belief is closed under conjunction—thereby allowing that a rational
agent may believe each of a set of propositions that are jointly inconsistent, so long as she does
not believe their conjunction. Others have embraced the possibility of rational inconsistency
more directly. Still others have denied the datum, insisting that the author does not really
believe there is an error, or that the lottery player does not really believe her ticket will lose,
without always offering a principled account of why not.

In this paper I want to argue that the debate has been conducted under a shared but
false assumption, and that once the assumption is rejected the paradoxes dissolve in a way
that preserves everything we should want to preserve—including the principle that rational
outright belief is consistent. The assumption I have in mind is what Richard Foley (1992,
1993) and others have called the Lockean thesis: the claim that there is some fixed threshold
t such that it is rational to believe p outright if and only if it is rational to assign p credence
at least t. The Lockean thesis is the natural way to reconcile our two doxastic vocabularies—
the flat, all-or-nothing idiom of belief and disbelief, and the graded idiom of confidence and
probability—and it is presupposed, often silently, by much of the discussion of the paradoxes.

My central contention is that the Lockean thesis is false, and that the preface paradox
demonstrates its falsity in a particularly sharp way. Here is the key structural observation.
In a realistic preface case, the author’s credence in the claim that her book contains an
error—the negation of the big conjunction—is higher than her credence in any individual
claim in the book. Errors accumulate; a single claim may be very likely indeed, but the
claim that everything is right is, precisely for that reason, much less likely, and its negation
correspondingly more likely. If the Lockean thesis were true, then, belief would have to track
this ordering: whatever the threshold, if the author believes each individual claim, she must
a fortiori believe the more probable proposition that at least one of them is false. But that is
exactly what she does not do, and exactly what she would be irrational to do. She believes
each claim; she does not believe the book contains an error; she merely acknowledges, with
high confidence, that it probably does. Belief, in this case, does not track the degree of
credence. It tracks something else—mnamely, the kind of evidence the credence rests on.

This is the pivot of the paper. The individual claims are supported by individualized
evidence: specific research, particular arguments, firsthand checking of sources, evidence that
bears on the truth of each claim in a way that singles it out. The claim that the book contains
an error is supported only by statistical evidence: a base rate, a general fact about fallibility,
an inference from what usually happens to works of this kind. And individualized evidence,
I shall argue, is what makes the difference between mere high confidence and outright belief.
Statistical evidence can make a proposition arbitrarily probable without ever making it
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cases teach about knowledge; the preface paradox shows that the lesson generalizes from
knowledge to outright belief, and that it is the key to dissolving the paradox.

The plan of the paper is as follows. Section 2 states the two paradoxes precisely and iso-
lates the principles that generate them. Section 3 explains the Lockean thesis and shows how,
together with a natural consistency constraint, it produces the paradoxes for any threshold
short of certainty. Section 4 gives my central argument against the Lockean thesis: the
preface case exhibits a divergence between credence-ordering and belief that no threshold
can accommodate. Section 5 develops the positive account, distinguishing individualized
from statistical evidence and arguing that outright belief requires the former. Section 6
applies the account to dissolve both paradoxes while preserving the consistency of rational
belief. Section 7 takes up objections, including the worry that the individualized /statistical
distinction is vague, that it licenses too little belief, and that it cannot accommodate the
author’s sincere preface. Section 8 concludes by drawing out consequences for the debate be-
tween “belief-first” and “credence-first” epistemologies and for the epistemology of statistical
evidence more generally.

Before beginning, a note on ambition and on method. I do not claim that the individu-
alized /statistical distinction can be given a reductive analysis any more than “evidence” or
“justification” can. My claim is narrower and, I hope, more defensible: that the distinction
picks out a real and independently motivated feature of epistemic situations, that it does real
explanatory work in the paradoxes, and that recognizing its role forces us to abandon the
Lockean thesis. If that much is right, the paradoxes lose their sting, and we learn something
important about the architecture of the doxastic mind.

2. Two Paradoxes

Let me state the paradoxes with some care, since much of the dialectic to come turns on

exactly which principles are in play.

2.1 The preface paradox

An author writes a book whose asserted content comprises the propositions pi, pa, ..., Pn-
Let C abbreviate the conjunction p; A pa A --+ A py, so that =C' is the claim that the book
contains at least one error. The following three claims each seem compelling:

(P1) For each 1, it is rational for the author to believe p;. She has researched each claim,
and her evidence for each is strong.

(P2) It is rational for the author to believe ~C. She knows that authors are fallible, that
books of this size and difficulty virtually always contain errors, and that her own diligence,
however great, does not exempt her.

(P3) It is irrational to hold a set of beliefs that is jointly inconsistent; in particular,

rational outright belief is consistent.



The set {p1,...,pn, 7C} is inconsistent: the p; entail C'; and C contradicts =C'. So (P1),
(P2), and (P3) cannot all be true. That is the preface paradox.

Notice what is and is not at issue. The paradox does not depend on any claim about
knowledge; it is framed entirely in terms of rational belief. Nor does it depend on the author
being especially confident: the tension arises as long as she rationally believes each of the
things listed. And the three principles are each independently attractive. (P1) is attractive
because it would be absurd to say that a diligent researcher fails to believe the very claims
she has carefully established and is prepared to defend. (P2) is attractive because the preface
apology is a paradigm of epistemic humility, not of irrationality. (P3) is attractive because
believing a set of claims known to be jointly false seems like a paradigm of incoherence.
Something has to give, and it is not obvious what.

2.2 The lottery paradox

A fair lottery has n tickets, exactly one of which will win. Let L; be the proposition that
ticket ¢ loses, and let W be the proposition that some ticket wins. Then:

(L1) For each i, it is rational to believe L;. The probability that ticket ¢ loses is (n—1)/n,
which for large n is very close to 1.

(L2) Tt is rational to believe W. It is certain that some ticket will win.

(L3) Tt is irrational to hold a jointly inconsistent set of beliefs.

The set {L1, ..., L,, W} is inconsistent: the L; jointly entail that no ticket wins, contra-
dicting W. So (L1)—(L3) cannot all be true. That is the lottery paradox (Kyburg 1961).

The two paradoxes have the same logical skeleton, but they differ in an instructive way,
and the difference will matter later. In the lottery, the probability attaching to each L;
comes from a bare symmetry among the tickets: nothing singles out ticket 7 as a loser
rather than as the winner; the only thing going for L; is the base rate. In the preface, by
contrast, the probability attaching to each p; comes from specific, individuating investigation,
while the probability attaching to —=C comes from a general consideration about fallibility.
The preface case, that is, contains both kinds of evidence at once, and it distributes them
differently across the competing claims. I shall argue that this asymmetry is the key to
the whole problem, and that the lottery paradox—where the asymmetry is absent—is the
limiting case that makes the key visible.

2.8 What a solution should do

Let me fix, in advance, what I take the desiderata on a solution to be. A good solution
should:

(i) Preserve the data as far as possible. It should not simply insist that the author does
not believe her own book, or that the preface apology is irrational. Where it revises a
datum, it should do so for principled reasons and in a way that respects the intuition
behind the datum.



(ii) Preserve consistency. Other things equal, a solution that allows rational belief to be
consistent is to be preferred to one that licenses rational incoherence. Inconsistency
views (Kyburg’s and descendants) purchase a solution at the price of allowing that a
rational agent may believe each member of a set she knows to be unsatisfiable. That
is a real cost.

(iii) Be principled and non-ad hoc. The solution should follow from a general account of
belief and its norms, not from a stipulation tailored to the paradox.

(iv) Explain the lottery intuition. Whatever we say about the preface, we should be able to
explain why, in the lottery, we are reluctant to grant that the player belicves (let alone
knows) that her ticket will lose, despite the overwhelming probability. This is one of
the most robust intuitions in epistemology, and a solution that cannot accommodate
it is defective.

The account I shall develop meets all four desiderata. It preserves (P1) and (L2) and
the consistency principle (P3)/(L3) without qualification; it revises (P2) and (L1) only to
the extent of distinguishing high credence from outright belief, and it does so for principled
reasons grounded in an independent account of evidence; and it predicts the lottery intuition
rather than merely accommodating it.

3. The Lockean Thesis and the Structure of the Problem
3.1 Belief, credence, and the Lockean reduction

Contemporary epistemology traffics in two doxastic notions. On the one hand there is
outright or full belief: the flat, all-or-nothing attitude expressed by “S believes that p,”
the attitude that figures in ordinary talk of belief and that is the traditional object of
epistemology. On the other hand there is credence or partial belief or degree of confidence:
the graded attitude, modeled by a probability function, that figures in Bayesian epistemology
and decision theory. How are the two related?

The most economical answer is the Lockean thesis (so named by Foley 1992 after Locke’s
suggestion that the “assent” of belief admits of degrees and tracks the probability of the
proposition): there is a threshold ¢, with % < t <1, such that, necessarily, an agent rationally
believes p outright if and only if she rationally has credence at least ¢ in p. The Lockean
thesis is a reductive thesis: it says that outright belief is nothing over and above sufficiently
high credence. It is attractive because it unifies the two doxastic notions, explains why
belief seems to “come in degrees” in ordinary speech, and imports the whole machinery of
probabilistic coherence into the theory of belief.

The Lockean thesis is not the only game in town. “Belief-first” theorists (e.g., Weatherson
2005; Ross and Schroeder 2014; Sturgeon 2008) hold that credence is to be understood
in terms of belief, or that the two are irreducible. Leitgeb (2013, 2017) has developed a



sophisticated stability reduction on which belief is credence above a threshold that is also
robust under conditionalization on consistent information one might acquire—a refinement
of the Lockean thesis designed to avoid its pathologies. And some have simply treated belief
and credence as two irreducible attitudes. But the Lockean thesis, in some form, remains
the default, and it is presupposed—often tacitly—by the very framing of the preface and

lottery paradoxes. Let me make that presupposition explicit.

3.2 How the Lockean thesis generates the paradoxes

Suppose the Lockean thesis is true, with threshold ¢. Consider the lottery. For each i, the
rational credence in L; is (n — 1)/n. For n large, this exceeds any ¢t < 1. So by the Lockean
thesis, it is rational to believe each L;. And the rational credence in W is 1, so it is rational
to believe W. Hence, by the Lockean thesis, it is rational to believe a jointly inconsistent set.
So either rational belief can be inconsistent—contradicting (L3)—or the Lockean thesis is
false. The only Lockean threshold that avoids the problem is ¢ = 1: believe only what you are
certain of. But £ = 1 is independently implausible; it would mean that we believe outright
only propositions we are prepared to wager everything on, which is far too demanding and
would leave us with almost no ordinary beliefs. This is the familiar “no threshold” argument,
and it generalizes: for any t < 1, we can construct a lottery large enough that the paradox
bites.

The preface generates the same conclusion. Suppose the rational credence in each p; is
high (say c), and the rational credence in —C' is also high. For any threshold ¢ below both,
the Lockean thesis delivers rational belief in each p; and in =C—an inconsistent set. So the
Lockean thesis, plus a consistency constraint, generates the preface paradox for any t short
of certainty.

It is worth pausing on the logic here, because it is the logic that the rest of the paper will
exploit. The paradoxes are not generated directly by the facts about the cases. They are
generated by those facts plus the Lockean thesis plus a consistency constraint. The Lockean
thesis is the engine. If we can show, independently, that the Lockean thesis is false—that
belief does not supervene on credence by way of a threshold—then we remove the engine,
and we are free to say that in these cases the agent has high credence in the “statistical”
propositions (—C, each L;) without outright belief in them, while having outright belief in
the “individuated” propositions (each p;, W). The consistency constraint is then preserved,
and the paradoxes evaporate. The task is thus twofold: to refute the Lockean thesis, and to
give a positive account of what outright belief requires over and above high credence.

3.3 Existing non-Lockean moves and their limitations

Before turning to my own argument, let me briefly canvass why the existing non-Lockean

responses are unsatisfying, so that the need for a positive account is clear.



Kyburg’s rejection of adjunction. Kyburg (1961, 1997) denies that rational belief is closed
under conjunction. On his view, the author may rationally believe each p; and may rationally
believe —~C', but she may not rationally believe the conjunction C, and the “inconsistency”
never gets activated because she never conjoins. The cost is high: Kyburg allows that a
rational agent’s beliefs may be jointly unsatisfiable—she believes propositions that cannot
all be true—even if she never explicitly conjoins them. Most epistemologists find this an
unacceptable license for incoherence, and it violates desideratum (ii). Moreover, Kyburg’s
move is purely negative: it tells us that belief is not closed under conjunction, but not why
the author believes each p; and not, say, nothing at all. It leaves the positive account of
belief untouched.

Denying the datum without a theory. Some responses simply insist that the author does
not really believe =C', or that the lottery player does not really believe L;. But absent an
account of why not, and when high credence does and does not amount to belief, this looks
like stipulation. It violates desideratum (iii). We want to know what is special about —C
and L; that disqualifies them from belief while qualifying each p; and W.

Contextualism and pragmatic encroachment. One might try to resolve the paradox by
making belief context-sensitive or stakes-sensitive. But the preface paradox is not obviously
a context puzzle: the author seems to hold both attitudes in a single, stable context. And
pragmatic encroachment, whatever its merits for knowledge, does not by itself explain why
the statistical propositions are the ones that fail to be believed.

What we need, then, is a positive account: a principled statement of what outright belief
requires over and above high credence, an account that predicts exactly which propositions
in the paradox are believable and which are not, and that does so for reasons independent
of the paradox itself. That is what I shall now provide.

4. Against the Lockean Thesis: The Preface as Counterexample

My argument against the Lockean thesis runs through a structural feature of the preface case
that has, to my knowledge, not been given the attention it deserves: the credence in =C' can
exceed the credence in each individual p;, and yet belief runs in the opposite direction.

4.1 The credence-ordering

Let us model the author’s doxastic state. Suppose the book advances n claims, and the
author’s rational credence in each p; is ¢, where c is high—say ¢ = 0.95—reflecting her careful
but fallible investigation of each. Suppose, for simplicity, that the errors are “independent” in
the sense that the author’s evidence does not correlate them; this is a simplifying idealization,
and I note below that the argument does not depend on it. Then her credence in the full
conjunction is approximately ¢®. For n = 100, ¢! = 0.95'%° ~ 0.0059. Her credence in =C
is therefore approximately 1 — 0.0059 = 0.9941.
So we have:



cr(—C) = 0.994 > 0.95=c=cr(p;) for each i.

The author is more confident that her book contains an error than she is of any particular
claim in it. This is not a paradox; it is a theorem of the probability calculus, and it reflects a
perfectly familiar epistemic situation. Each claim is very likely, but there are many of them,
and the chance that all are right is the product of many high-but-less-than-one probabilities,
which is small; its complement is correspondingly large. Errors accumulate. The author’s
greater confidence in =C' than in any p; is exactly what a coherent credence function requires.

I stress that the argument does not depend on the independence idealization or on the
particular numbers. All that is needed is the structural fact—which holds for any coherent
credence function and any substantial book—that cr(C') < min; cr(p;), and typically cr(C) <
min; cr(p;), so that cr(—=C') = 1 —cr(C') can and typically does exceed each cr(p;). For a book
of any length whose overall correctness is not itself directly evidenced, the author’s credence

that there is some error will outrun her credence in each particular claim.

4.2 The belief-ordering

Now consider outright belief. What does the author believe?

She believes each p;. This is (P1), and it is not in question: she has investigated each
claim, she asserts each claim, she is prepared to defend each claim, she reasons from each
claim. To deny that she believes her own book is to deny the datum for no reason.

Does she believe ~C—Dbelieve, outright, that her book contains an error? I claim she does
not, and that she would be epistemically criticizable if she did. Here is the intuition I want
to harness. There is a difference between being confident that something is so and believing
that it is so, and the preface apology sits on the confidence side of the line. When the author

)

writes “this book probably contains an error,” she is not expressing a settled commitment
to the truth of —C'; she is registering a high degree of confidence compatible with continued
commitment to each individual claim. If you asked her, “Do you believe there is an error in
your book?” the honest answer is not “Yes” but “I'm confident there probably is, though I
can’t tell you where, and I stand by every claim I've made.” That answer is not incoherent.
It is the natural expression of a doxastic state in which high credence in —C' coexists with
outright belief in each p; and with the absence of outright belief in —C.

Let me sharpen this into an argument. Consider what would be wrong with an author
who did outright believe =C'. She would believe, of her own carefully constructed book, that
it is flawed—without any idea where. She would be committed to the falsity of at least one
of her claims, while unable to say which, and while continuing to assert and defend each of
them. If belief is the attitude that figures in assertion, in practical reasoning as a premise,
and in flat-out commitment, then to believe —C' outright is to be committed to a defect one
cannot locate and to hold that commitment alongside the commitment to each individual

claim. That is a kind of doxastic self-sabotage. The rational author does not do it. She



acknowledges the probability of error; she does not believe in a specific error she cannot find.
The preface apology expresses the former, not the latter.
I take it, then, that the following is the correct description of the author’s doxastic state:
(D) For each i, the author rationally believes p; outright; she does not rationally believe
—C outright; she rationally has high credence (indeed, credence ~ 0.994) in —C.

4.8 The refutation
Now combine the credence-ordering of §4.1 with the description (D). We have:

1. cr(=C) > cr(p;) for each i. [Probability calculus; §4.1.]
2. The author rationally believes p; outright for each i. [(D).]
3. The author does not rationally believe =C' outright. [(D).]

Suppose, for reductio, that the Lockean thesis is true with threshold ¢. From (2) and the
Lockean thesis, cr(p;) > t for each i. From (1), cr(=C) > cr(p;) > t, so cr(=C) > t, hence
cr(=C) > t. By the Lockean thesis again, the author rationally believes =C' outright. But
this contradicts (3). Therefore the Lockean thesis is false.

This is a clean modus tollens. Its force depends on the truth of (1) and (3). (1) is a matter
of arithmetic given any realistic credence assignment. (3) is the substantive epistemological
claim, defended by the intuition of §4.2 and, as I shall argue in §5, explained by a principled
account of evidence. The Lockean theorist has two escapes, and neither is attractive. She
might deny (3), insisting that the author does outright believe —C'; but then she is committed
to the author’s holding outright inconsistent beliefs (each p; and —C'), which violates the
consistency constraint and delivers the paradox rather than dissolving it—and it does so by
fiat, against the intuition of §4.2. Or she might insist that the threshold ¢ is 1, so that the
author believes nothing short of certainty; but then she has abandoned the Lockean thesis
as a serious account of ordinary belief, since on that view the author does not believe her
own book either (each p; falls short of certainty), contradicting (2). Either way, the Lockean
thesis cannot accommodate the preface.

It is worth underscoring the shape of the refutation, because it is unusual and, I think,
decisive. Standard arguments against the Lockean thesis proceed by showing that some
threshold leads to inconsistency (the “no threshold” argument of §3.2). My argument is dif-
ferent and stronger. It shows that belief and credence come apart in ordering: a proposition
of higher credence (—C') fails to be believed while propositions of lower credence (each p;)
are believed. No threshold function—mno matter how the threshold is set—can produce this
pattern, because a threshold respects the credence ordering: if p is believed and cr(q) > cr(p),
then ¢ is believed. The preface case violates this. Hence belief is not any threshold function
of credence. Belief depends on something credence does not capture.

That something, I now argue, is the kind of evidence on which the credence rests.



5. A Positive Account: Individualized and Statistical Evidence

If outright belief is not merely high credence, what is it? My proposal is that outright belief
requires two things: sufficiently high credence, and evidence of the right kind—evidence that
individualizes the proposition, rather than merely locating it in a favorable reference class. 1
call the second requirement the individualized-evidence condition, and the contrast it draws
is between individualized and statistical evidence.

5.1 The distinction

The distinction between individualized and statistical evidence is familiar from legal episte-
mology and from the literature on knowledge. Judith Jarvis Thomson’s (1986) “gatecrasher”
case is the classic illustration. A rodeo admits 1000 people, but only 500 have paid; you see
a particular attendee and, on the sole basis of the base rate, conclude that she did not pay.
Your belief is true with probability 0.999 (in the relevant sense), and it is, let us suppose, in
fact true. Yet it seems clear that you do not know she did not pay, and many have thought
you do not even rationally believe it, on the basis of the bare statistic. The reason, intuitively,
is that nothing in your evidence singles out this attendee: the same base-rate evidence would
support the same belief about any attendee, whether or not she paid. Contrast a case in
which you have a video recording of the attendee climbing the fence, or an eyewitness who
identifies her. Now your evidence individualizes the proposition: it bears specifically on this
person’s conduct, and it would have been different had she paid. In the individualized case,
belief and knowledge seem apt; in the statistical case, they do not.

The same contrast structures the lottery. Your evidence that ticket 7 will lose is the bare
fact that one in a million tickets wins. That evidence does not single out ticket 7; it is the
same evidence you have for every other ticket, and it would be just as good if ticket 7 were
the winner. Hence, intuitively, you do not believe (and do not know) that ticket 7 loses,
however high your credence. By contrast, your evidence that some ticket wins is not a bare
base rate; it is constitutive of the lottery’s design—there will be a winner—and this evidence,
though general, is not a mere reference-class statistic about which you are ignorant of the
mechanism. It individuates W in the sense that it flows from how the specific situation is
set up. (I return to W below.)

I will not attempt a reductive analysis of “individualized evidence”; as I said, I doubt
one is available, any more than for “evidence” simpliciter. But I can characterize the notion
by its paradigm marks and its theoretical role. Evidence E individualizes a proposition p,
relative to a subject, roughly when E bears on the truth of p in a way that is specific to
p—when E would have been relevantly different had p been false, or when p (or something
entailing p) figures in the best explanation of why the subject has E. Evidence is merely
statistical with respect to p when it supports p only by placing p in a reference class most of
whose members are such that the corresponding proposition holds, without any such specific
bearing: the evidence would be just as it is whether or not p in particular obtains.
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Three clarifications. First, the distinction is relative to a proposition and a subject’s
evidence, not a global classification of evidence types. The very same body of data might
individualize one proposition and be merely statistical with respect to another. Second,
“individualized” does not mean “about a particular concrete object.” General and even
necessary propositions can be individualized when the subject’s evidence bears on them
explanatorily rather than by base rate. (This is why W-—that some ticket wins—can be
believed: the lottery’s design individualizes it.) Third, the distinction is graded in application
but categorical in kind: evidence either bears specifically on p or it does not, even though
how strongly it bears is a further, quantitative matter captured by credence.

5.2 Why individualized evidence is required for outright belief

Why should outright belief—unlike mere high credence—require individualized evidence? I
offer three converging considerations.

First, the argument from the gatecrasher and the lottery. These cases are, I take it,
decisive that knowledge and justified belief are not available from bare statistics. If outright
belief could rest on mere statistics, then the gatecrasher-belief and the lottery-belief would
be rational outright beliefs, and the strong intuition that they are not would be inexplica-
ble. The best explanation of those intuitions is that outright belief has an evidential-kind
requirement that statistics fail to meet. Since the preface’s =C' is supported in just the
same bare-statistical way, the same requirement explains why the author does not outright
believe =C'. This is not an ad hoc move; it is the application of an independently motivated
principle.

Second, the functional role of belief. Outright belief is the attitude that serves as a settled
premise in reasoning and as the basis for flat-out assertion and action. To believe p is, in
effect, to remove p from active question, to treat it as fixed for the purposes of deliberation
and inference (cf. Harman 1973 on belief as premising; Ross and Schroeder 2014 on belief
and assertion). This functional role explains why belief demands more than high probability.
A premise you are prepared to reason from and assert flat-out must be one your evidence
specifically supports; a proposition that is merely highly probable on statistical grounds is
not one you can responsibly treat as settled, because there is no specific reason why it is true
that you could appeal to in reasoning or in justifying your assertion. Credence, by contrast,
is the attitude calibrated for weighing and for probabilistically sensitive deliberation; it can
appropriately track bare probability. The division of labor between the two attitudes—the
one for settling, the one for weighing—predicts that only individualized evidence can settle
a question, while statistical evidence can only raise its probability.

Third, the explanatory connection. On an explanationist picture of evidence (Harman
1973; Lipton 2004; Vogel 1990), a proposition is well-supported when its truth would explain
the subject’s evidence. In the individualized case, p’s truth explains why you have the

evidence you do: the attendee’s fence-climbing explains your video; the claim’s being correct
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explains your finding it confirmed by your sources; the table’s being red explains your red
experience. In the statistical case, p’s truth does not explain your evidence: ticket 7’s losing
does not explain why the odds are one in a million—the odds are what they are regardless
of which ticket wins; the book’s containing an error does not explain any particular piece of
the author’s evidence, since she has no evidence of which claim is wrong. Outright belief,
on this picture, is the attitude of taking p to be explanatorily connected to your evidence in
this way. Statistical evidence provides no such connection, and so cannot ground outright
belief—only credence.

These three considerations converge on the same principle:

Individualized-Evidence Condition (IEC). Necessarily, it is rational for a subject
to believe p outright only if (a) the subject’s rational credence in p is sufficiently high, and
(b) the subject’s evidence individualizes p—that is, is not merely statistical with respect to
.

[EC is a necessary condition on rational outright belief; I remain neutral on whether it is,
together with a suitable sufficiency clause, a complete account. I do not need completeness.

I need only that IEC is true and that it applies to the paradoxes.

5.8 IEC and the refutation of the Lockean thesis

IEC immediately yields the falsity of the Lockean thesis, and explains why the preface
ordering of §4 arises. The Lockean thesis says belief is a threshold function of credence.
IEC says belief is a function of credence and evidential kind. Since two propositions can
have credences in one order and evidential kinds in the opposite configuration, belief can
come apart from the credence ordering—exactly as in the preface. The author’s credence
in =C exceeds her credence in each p;, but =C' is statistically supported while each p; is
individualized, so she believes the p; and not —=C'. The Lockean thesis cannot represent this;
IEC predicts it. That is a decisive explanatory advantage.

Notice also that IEC subsumes and explains the “no threshold” argument of §3.2 as a spe-
cial case. The reason no threshold avoids the lottery paradox is that the lottery propositions,
however probable, are statistically supported and hence fail IEC’s clause (b) regardless of t.
The paradox is not a puzzle about where to set the threshold; it is a puzzle that dissolves

once we see that the threshold is the wrong model altogether.

5.4 A note on Leitgeb’s stability theory

The most sophisticated descendant of the Lockean thesis is Leitgeb’s (2013, 2017) stability
theory, on which a proposition is believed iff its credence exceeds a threshold and the credence
remains above that threshold conditional on any consistent proposition the agent might
come to believe—the “stability” or “resilience” of the belief. Leitgeb’s refinement is designed

precisely to block pathologies of the simple threshold view. Does it handle the preface?
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It does not, for two reasons. First, stability is still a purely quantitative property of
the credence function; it is defined entirely in terms of probabilities and conditionalization,
with no reference to the kind of evidence. But the preface ordering of §4 shows that belief
tracks evidential kind, not merely quantitative robustness. —=C' may well be highly stable—
conditional on much of what the author might learn, her confidence that the book contains
an error would remain high, since it rests on the robust general fact of fallibility. Yet, I
have argued, she does not believe ~C'. So stability overgenerates: it delivers belief in ~C
where there is none. Second, and relatedly, the individualized-evidence condition is not
reducible to stability: a proposition can be stably highly-credited on bare statistics (the
lottery ticket’s losing is stable under most evidence short of learning the actual winner),
yet fail to be believable. Stability, being blind to evidential kind, cannot capture IEC. The
stability theory, for all its ingenuity, remains a threshold-plus-robustness reduction, and it
falls to the same ordering argument.

6. Dissolving the Paradoxes

Armed with IEC, let us now return to the paradoxes and show how they dissolve, meeting
the desiderata of §2.3.

6.1 The preface

Recall the three claims: (P1) the author rationally believes each p;; (P2) she rationally
believes —C'; (P3) rational belief is consistent.

IEC tells us how to adjudicate. Each p; is supported by individualized evidence—specific
research, particular arguments, firsthand verification—evidence that bears specifically on p;
and that would have been different had p; been false. And each p; has high credence. So
each p; satisfies IEC, and (P1) stands: the author rationally believes each p;.

—(C', by contrast, is supported only by statistical evidence: the base rate of errors in works
of this kind, the general fact of human fallibility. There is no specific evidence locating an
error in this book; the author cannot say which claim is wrong, and her evidence would be
just as it is whatever the distribution of errors. So —C' fails IEC’s clause (b), despite its
high credence. Therefore the author does not rationally believe —=C' outright. (P2) is false
as stated—Dbut its underlying intuition is preserved, because the author does rationally have
very high credence in —~C', and high credence is all that the preface apology expresses. The
author is rationally confident that there is an error; she does not rationally belicve there is
one. This is a revision of a datum, but a principled and minimal one, and it is exactly the
revision that IEC—independently motivated by the gatecrasher and the lottery—predicts.

What of ', the conjunction? Does the author believe C—that every claim in her book
is true? IEC says no, but for a different reason: C fails clause (a). Her credence in C' is low
(=~ 0.006), because the statistical possibility of error, which she rightly weighs, drives the
probability of the whole conjunction down. So C' is not believed. Note the elegant division:
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—(C' fails the evidential-kind clause despite high credence; C' fails the credence clause despite
(arguably) inheriting the individualized support of its conjuncts. Neither is believed. The
author’s outright beliefs are exactly the individual p; (and their individualized consequences),
which are mutually consistent.

Hence (P3) is preserved without qualification: the author’s outright beliefs form a con-
sistent set. There is no rational inconsistency, no need to deny adjunction in general, and
no license for incoherence. The appearance of paradox came from conflating the author’s
high credence in —=C' with outright belief in =C'. Once the conflation is undone, (P1), the
corrected (P2), and (P3) are all true. The preface paradox is dissolved.

Let me record the full doxastic description the account delivers, because its coherence is
worth seeing explicitly. The author’s credence function assigns ~ 0.95 to each p;, =~ 0.006
to C, and =~ 0.994 to —C this is a perfectly coherent probability function (the low credence
in C' is just the product of the high-but-subunitary credences in the conjuncts). Her out-
right beliefs are the individual p;; they are consistent; she does not outright believe C' (low
credence) or —C (statistical). Belief and credence are two distinct, irreducible attitudes,
each internally coherent, and there is no requirement that the outright beliefs “match” the
high-credence propositions. The only “inconsistency” the paradox alleged was between an
outright belief (each p;) and a high credence (—C)—and there is no principle of rationality
forbidding that. Full belief must be consistent with full belief; credence must be probabilis-
tically coherent; but full belief need not align with credence in the way the Lockean thesis
demands. This is the “cross-attitude coherence” assumption I flagged in the introduction,
and its rejection is the deep moral of the paradox.

6.2 The lottery
The lottery is handled by the same machinery, and here the result aligns with the strongest

intuition in the literature.

Each L; (“ticket ¢ loses”) is supported only by the bare symmetry among tickets—a base
rate, with no individuating feature singling out ticket i as a loser. So each L; fails IEC’s
clause (b), despite credence (n — 1)/n ~ 1. Hence the lottery player does not rationally
believe any L; outright. (L1) is false as stated, and its falsity is exactly the celebrated
“lottery intuition”—that one does not believe (or know) one’s ticket will lose—which IEC
now ezplains rather than merely reports. This meets desideratum (iv): the account does not
accommodate the lottery intuition as a brute datum; it derives it from a general principle
about evidence and belief.

W (“some ticket wins”) is different. It is certain (credence 1), and its support, while
general, is not a bare reference-class statistic: it flows from the constitutive design of the
lottery, which guarantees a winner. There is an explanatory connection—the setup of this
lottery explains why W holds. So W satisfies IEC and is rationally believed. (L2) stands.
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The player’s outright beliefs thus include W but no L;. Is that set consistent? Trivially:
W alone (with the negations of the L; not believed) is consistent, and the player does not
believe the inconsistent set {Li,..., L,, W} because she does not believe any L;. (L3) is
preserved. The lottery paradox is dissolved.

It is worth noting a nice feature of this result. The player believes W-—that some ticket
wins—while refusing to believe, of any ticket, that it loses. This is not incoherent; it is
the correct doxastic response to a situation in which you know a winner exists but have no
individuating evidence about which ticket it is. The asymmetry between believing W and
disbelieving each L; is precisely what IEC predicts, and it matches our intuitions about the
lottery perfectly.

6.3 Uniformity and the desiderata

The same account handles both paradoxes with a single principle, independently motivated
by the gatecrasher and by explanationism. It preserves the consistency of rational outright
belief (desideratum ii). It revises the data (P2) and (L.1) only by distinguishing credence from
belief, for principled reasons, and it preserves the intuitions behind those data as intuitions
about confidence (desideratum i). It is non-ad hoc: IEC is stated generally and applies
uniformly (desideratum iii). And it explains the lottery intuition as a theorem rather than
a stipulation (desideratum iv). I know of no rival that meets all four.

7. Objections and Replies

I want now to confront the most serious objections to the account. I shall take them in order
of severity.

7.1 “Individualized evidence” is vague

Objection. The account leans on the distinction between individualized and statistical evi-
dence, but the distinction is vague. Where exactly does it draw the line? Is evidence from a
well-conducted clinical trial “individualized” or “statistical”? Is testimony “individualized”?
Without a sharp criterion, IEC is not a principled account but a promissory note.

7 s

Reply. The objection proves too much. “Evidence,” “justification,

bREN14

explanation,”
“knowledge,” and “reference class” are all notions that resist sharp analysis but are nonethe-
less principled and do real theoretical work; vagueness at the margins is no bar to a
distinction’s being real and explanatory. What matters is that the paradigm cases are clear
and that the paradoxes fall on the clear side of the line. And they do. The bare lottery
odds and the bare gatecrasher base rate are paradigm statistical evidence: nothing about
them bears on the specific proposition except through the reference class. The author’s
specific research into each claim is paradigm individualized evidence: it bears on each
claim specifically and would have differed had the claim been false. The preface’s =C' rests

on the base rate of errors and general fallibility—paradigm statistical support, with no
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identification of any particular error. So even if the boundary of “individualized” is vague
in hard cases (clinical trials, testimony), the paradoxes do not live near the boundary.
Moreover, the marks I gave in §5.1—counterfactual dependence of evidence on the propo-
sition, and explanatory connection—provide substantive, if not fully reductive, criteria that
resolve the paradigms and most hard cases in the right way. Testimony that a specific claim
is true individualizes it (the testifier’s saying so depends on its being so, in the right cases);
a bare base rate does not. Clinical-trial evidence for “this drug works” individualizes the
general causal claim (the trial results are explained by the drug’s efficacy); the base rate
alone for “ticket 7 loses” does not individualize. The distinction is vague at the margins but

sharp where it matters, and that is all an account of this kind requires.

7.2 The account licenses too little belief

Objection. We believe all sorts of propositions on what looks like statistical evidence: that the
sun will rise tomorrow, that I will live another year, that this bridge will hold, that smoking
causes cancer. If IEC says these are not beliefs, it is radically revisionary and skeptically
corrosive. If IEC says they are beliefs; then the individualized /statistical distinction is not
doing the work you claim.

Reply. The objection rests on a mischaracterization. IEC does not say that statistically
supported propositions are never believed; it says that propositions supported only by bare
reference-class statistics—where nothing individualizes the specific claim—are not believed.
Most of the examples have individualized support.

“That the sun will rise tomorrow” is supported not by a bare base rate but by celestial
mechanics, which ezplain and individuate the sun’s rising given the present state of the solar
system; the evidence bears specifically on tomorrow’s sunrise through the laws and initial
conditions. “That I will live another year” is supported by individuating facts about my
health, age, and circumstances, not merely by the species base rate. “That this bridge will
hold” is supported by engineering knowledge of this bridge’s design and materials. “That
smoking causes cancer” is supported by causal-mechanistic and epidemiological evidence that
explains the correlation; it is not a bare frequency about a reference class of which we are
ignorant of the mechanism. In each case there is an explanatory or counterfactual connection
between the evidence and the specific proposition, which is what IEC demands.

The propositions that IEC excludes from belief are exactly the ones we are independently
reluctant to believe: that ticket 7 loses, that this particular gatecrasher did not pay, that this
particular book contains an error. These are the bare-statistical cases, and IEC correctly
predicts that we do not (and should not) believe them. So the account is not skeptically
corrosive; it is calibrated—it excludes precisely the beliefs that the lottery and gatecrasher

intuitions already tell us are improper, and no more.
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7.8 The author’s sincere assertion of —=C

Objection. The author asserts in her preface that the book contains an error. Assertion
expresses belief (on the standard view that one should assert only what one believes). So
she believes ~C. Your denial of (P2) is therefore inconsistent with the norms of assertion.

Reply. Two responses. First, the premise that assertion expresses outright belief is
contestable, and this case is a reason to contest it. It is natural to hold that sincere assertion
requires only that one believe or be sufficiently confident that what one asserts is true—or,
more precisely, that one’s assertion be backed by an appropriate degree of credence, not
necessarily by outright belief. On such a view, the author’s preface assertion is licensed by
her high credence in ~C' without her outright believing it. This is independently plausible:
we constantly assert things we are confident of but would not flat-out believe (e.g., “I'll
probably be there,” “there’s likely traffic”), and such assertions are proper.

Second, even if assertion required outright belief, the objection would cut against the
Lockean theorist too, since on any view the author’s preface assertion is proper, and if it
expressed outright belief in =~C' then—given that she also outright believes each p,—she would
outright believe an inconsistency. The objection thus reductios the claim that the preface
assertion expresses outright belief in —=C', which is just my point. The proper conclusion is
that the preface assertion expresses high credence, not outright belief.

7.4 Is =C really “statistical”?

Objection. You classify —C' as statistically supported, but the author’s evidence for —C
includes her own fallibility, which is a specific fact about her, not a bare base rate about
books in general. So —C' is individualized after all, and IEC does not exclude it.

Reply. The objection conflates the source of a general consideration with its bearing on a
specific proposition. “I am fallible” is indeed a fact about the author, but its application to
“=(C—this book contains an error” is a statistical inference: from “fallible authors of complex
works usually produce at least one error” to “this work contains an error.” The premise “I am
fallible” does not locate an error; it does not bear on which claim, if any, is wrong; it would
be just as true, and just as unhelpful, whether the book is in fact error-free or not. What
individualizes evidence is not that it concerns the subject, but that it bears specifically on
the truth of the proposition in a counterfactual or explanatory way. The author’s fallibility
bears on =C' only through a base rate, and so —C' is statistically supported. Contrast the
author’s evidence for each p;: that evidence bears specifically on p; and would have been
different had p; been false. The asymmetry is exactly what IEC exploits.

One can sharpen the point with a test. Ask: if the book were in fact error-free, would
the author’s evidence for =C' have been different? No—nher fallibility, the base rate of errors,
the difficulty of the subject matter would all be just as they are; she would have exactly
the same evidence for ~C' even if, as a matter of fact, she happened to get everything right.

Her evidence for —C' is thus insensitive to the truth of =C'; it does not track it. Now ask
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the same question of each p;: if p; were false, would her evidence for p; have been different?
Yes—her careful research would (in the normal case) have turned up the falsity; the sources
would have conflicted; the argument would have failed. Her evidence for p; tracks p;. This
counterfactual asymmetry is the precise content of the individualized /statistical distinction
as applied here, and it vindicates the classification.

7.5 The independence idealization

Objection. Your credence-ordering argument (§4.1) assumed independence of the errors. Real
books have correlated claims; the independence assumption is unrealistic, and without it the
ordering cr(—=C') > cr(p;) may fail.

Reply. The argument does not require independence. All it requires is that cr(—=C)
can exceed each cr(p;), which is guaranteed whenever cr(C) < min; cr(p;)—and this holds
for any book of substantial length whose overall correctness is not itself directly evidenced,
whatever the correlation structure. Correlation among errors, if anything, makes it more
likely that errors cluster, but it does not raise cr(C') above the individual cr(p;); indeed
cr(C) < min; cr(p;) is a theorem of probability for any credence function, since C' entails
each p;. So the ordering is robust. The independence assumption was expository, to give
concrete numbers; the refutation of the Lockean thesis needs only the inequality, which is
general.

7.6 Does the account collapse into “you don’t believe lottery propositions”?

Objection. Your solution to the lottery—that the player does not believe any L;—is just the
standard “no lottery belief” view. And your solution to the preface—that the author does
not believe =C'—is the analogous move. So you have not offered a new solution; you have
offered the familiar denial, dressed up.

Reply. The conclusion that the statistical propositions are not believed is indeed shared
with the “no lottery belief” view, and I do not claim originality for that conclusion. What
is original is (a) the explanation—IEC, grounded in the individualized/statistical distinction
and independently motivated by the gatecrasher and explanationism, rather than asserted;
(b) the extension to the preface, where the statistical proposition is =C' and the individualized
propositions are the p;, yielding a uniform treatment of both paradoxes; and (¢) the refutation
of the Lockean thesis via the credence-ordering argument of §4, which is, so far as I know,
new and which shows that the paradoxes are not puzzles about thresholds but symptoms of
a false model of belief. The “no lottery belief” view, as usually stated, is a brute intuition;
[EC turns it into a principled account with explanatory reach. That is a substantive advance,
not a redressing.

7.7 Cross-attitude coherence

Objection. You allow that the author outright believes each p; while having credence ~ 0.994
in -C. But that is a kind of incoherence: she is flat-out committed to each claim while
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being near-certain that one is false. Even if belief and credence are distinct, rationality
should require some coherence between them. Your account severs belief from credence
softl X that rational agency becomes impossible.

Reply. This is the deepest objection, and it deserves a careful answer. The objection
assumes a principle of cross-attitude coherence—roughly, that if you outright believe p, your
credence in p must be high, and if your credence in ¢ is high, you ought to outright believe
¢, or something in that family. The first half is unobjectionable and my account respects it:
the author’s credence in each p; is high (= 0.95), cohering with her outright belief. It is the
second half—that high credence ought to issue in outright belief—that the objection really
needs, and that half is precisely the Lockean thesis I have refuted. Once we see that outright
belief requires individualized evidence over and above high credence, there is no incoherence
in high credence unaccompanied by belief: the two attitudes answer to different norms and
play different roles.

Is the resulting state practically stable? Yes. The author asserts and reasons from each
p; (her outright beliefs), and she manages her overall risk in light of her high credence in
—-(C—she double-checks, she hedges where appropriate, she writes the preface. There is no
contradiction in action or in reasoning, because she never premises an argument on —C' (she
does not believe it) and never premises an argument on C' (she does not believe that either).
She premises on the individual p; and weighs the aggregate risk by credence. This is not
incoherence; it is sophisticated rational agency, using two tools for two jobs. The demand
that the two tools always point the same way is the Lockean demand, and its rejection is
the central lesson of the paradox.

I would go further and suggest that the intuition of incoherence in the preface case is itself
an artifact of the Lockean picture. We are so accustomed to thinking of belief as “just high
confidence” that a state of high-confidence-without-belief strikes us as unstable. But once
the two attitudes are pried apart and their distinct norms exhibited, the state is revealed
as perfectly coherent—indeed, as the rationally required state for a fallible author of a large
book. The preface paradox is not a paradox about inconsistency; it is a paradox about a

false model of belief. Remove the model, and the paradox is not solved but dissolved.

8. Conclusion: Belief, Credence, and the Architecture of the Doxastic Mind

Let me step back and collect the results.

First, the Lockean thesis—that outright belief is credence above a threshold—is false.
The preface case refutes it by exhibiting a divergence in ordering: the author’s credence in
=" exceeds her credence in each p;, yet she believes each p; and not =C. No threshold
function can produce this pattern. Belief is not a quantitative function of credence.

Second, belief requires something credence does not capture: evidence of the right kind.
Outright belief, I have argued, requires individualized evidence—evidence that bears specifi-
cally on the proposition, that counterfactually depends on or explains it—rather than mere
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statistical evidence that locates the proposition in a favorable reference class. This require-
ment is independently motivated by the gatecrasher and lottery intuitions, by the functional
role of belief as a settled premise for reasoning and assertion, and by explanationism about
evidence. It is not reducible to any quantitative property of the credence function, and so
it defeats not only the simple Lockean thesis but sophisticated descendants like Leitgeb’s
stability theory.

Third, with IEC in hand, both the preface and the lottery paradoxes dissolve. In the
preface, the author believes each individual claim (individualized, high credence), does not
believe the conjunction (low credence), and does not believe that there is an error (statistical).
Her outright beliefs are consistent; her credences are coherent; the preface apology expresses
high credence, not belief. In the lottery, the player believes that some ticket wins (individu-
alized by the design) but believes of no ticket that it loses (statistical). Both paradoxes are
resolved by a single principle, and both preserve the consistency of rational outright belief
without denying adjunction in general.

Fourth, and most broadly, the paradoxes teach us that belief and credence are distinct
and irreducible attitudes, governed by distinct norms, and that rationality does not require
the tight cross-attitude alignment the Lockean thesis imposes. Belief is the attitude of
settling a question on individualized evidence; credence is the attitude of weighing a question
on the total probabilistic evidence. A rational agent uses both, and uses them differently.
The preface author is not incoherent; she is a sophisticated epistemic agent who settles each
claim on its specific evidence while weighing the aggregate risk of error by credence, and
who expresses the latter in a humble preface without letting it unsettle the former.

These results have ramifications beyond the paradoxes. For the debate between belief-first
and credence-first epistemologies, they support a dualist picture on which neither attitude
reduces to the other, and they locate the irreducibility precisely: belief is not reducible to
credence because it depends on an evidential-kind factor that credence abstracts away from.
For the epistemology of statistical evidence, they generalize the familiar “no knowledge from
bare statistics” result to “no outright belief from bare statistics,” unifying the treatment of
knowledge and belief and explaining why the gatecrasher, the lottery, and the preface are all
instances of a single phenomenon. For the theory of rationality, they show that the demand
for cross-attitude coherence must be carefully calibrated: belief and credence must each be
internally coherent, but they need not be locked together by a threshold.

I began with an author apologizing for errors she cannot find. The apology is rational, and
so is her refusal to believe what she apologizes for. She believes her book, claim by claim, on
the strength of the specific evidence for each; she is confident, without belief, that somewhere
in it she has gone wrong; and she holds these attitudes together without incoherence. The
preface paradox asked us to choose between her rationality and the consistency of belief.
The right answer is that we need choose neither. The paradox depended on a picture of

belief as graded confidence crossing a line. Belief is not that. Belief is the settling of a
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question on evidence that speaks to it specifically, and the preface author—believing each
claim, confident of some error, believing no error—shows us what that settling looks like

when it is done well.

21



References
Christensen, D. (2004). Putting Logic in Its Place: Formal Constraints on Rational Belief. Oxford:
Oxford University Press.

Easwaran, K., and Fitelson, B. (2015). “Accuracy, Coherence, and Evidence.” Oxford Studies in
Epistemology 5: 61-96.

Enoch, D., Fisher, T., and Spectre, L. (2012). “Statistical Evidence, Sensitivity, and the Legal
Value of Knowledge.” Philosophy and Public Affairs 40(3): 197-224.

Foley, R. (1992). “The Epistemology of Belief and the Epistemology of Degrees of Belief.” American
Philosophical Quarterly 29(2): 111-124.

Foley, R. (1993). Working Without a Net: A Study of Egocentric Epistemology. Oxford: Oxford
University Press.

Harman, G. (1973). Thought. Princeton: Princeton University Press.
Hawthorne, J. (2004). Knowledge and Lotteries. Oxford: Oxford University Press.
Kaplan, M. (1996). Decision Theory as Philosophy. Cambridge: Cambridge University Press.

Kyburg, H. E. (1961). Probability and the Logic of Rational Belief. Middletown: Wesleyan Univer-
sity Press.

Kyburg, H. E. (1997). “The Rule of Adjunction and Fundamental Inference.” Journal of Philosophy
94(3): 109-125.

Leitgeb, H. (2013). “Reducing Belief Simpliciter to Degrees of Belief.” Annals of Pure and Applied
Logic 164(12): 1338-1389.

Leitgeb, H. (2017). The Stability of Belief: How Rational Belief Coheres with Probability. Oxford:
Oxford University Press.

Lipton, P. (2004). Inference to the Best Explanation, 2nd ed. London: Routledge.

Locke, J. (1975). An Essay Concerning Human Understanding, ed. P. H. Nidditch. Oxford: Claren-
don Press. (Originally published 1689.)

Makinson, D. C. (1965). “The Paradox of the Preface.” Analysis 25(6): 205-207.

Ross, J., and Schroeder, M. (2014). “Belief, Credence, and Pragmatic Encroachment.” Philosophy
and Phenomenological Research 88(2): 259-288.

Sturgeon, S. (2008). “Reason and the Grain of Belief” Nods 42(1): 139-165.

Thomson, J. J. (1986). “Liability and Individualized Evidence.” Law and Contemporary Problems
49(3): 199-219.

Vogel, J. (1990). “Are There Counterexamples to the Closure Principle?” In M. D. Roth and G.
Ross (eds.), Doubting: Contemporary Perspectives on Skepticism. Dordrecht: Kluwer, 13-27.

Weatherson, B. (2005). “Should We Respond to Evil with Indifference?” Philosophy and Phe-
nomenological Research 71(3): 613-635.

22




