2 TWO MODELS OF BELIEF

21 Models of Belief and Models of Rationality

WHEN pegple talk about the world, they typically make unquali-
ﬁed‘ assertions. In ordinary contexrs, it is natural to take those as-
sertions as reflecting beliefs of the speaker; if a speaker says “Jocko
cheated” (as opposed to “Jocko probably cheated,” or “Jocko must

have cheated”), we infer that she bears a fairly simple relation to the -

claim that Jocko cheated—she believes it. This relation often does
not seem to be a matter of degree; either one believes that Jocko
cheated, or one doesn’t! .

Similarly, when people talk explicitly about their beliefs, they
often seem to presuppose an all-or-nothing notion. Questions such
as “D_o you believe that Jocko cheated?” oftentimes seem unprob-
lematz.cally precise. The model of belief that seems implicit in these
-cases is black-and-white: belief is an attitude that one can either
take, or fail to take, with respect to a given claim.

_Of course, one also may disbelieve a claim, which is clearly a
different thing from failing to believe it, despite the fact that it is
nat}lral 1o express, e.g,, disbelief in the claim that Jocko cheated by
saying “I don’t believe that Jocko cheated.” Bur disbelief need not
be seen as a third attitude that one can take to a claim, Disbelieving
a c_:Efnm is naturally understood as believing the claim’s negation.
Failing to believe either a claim or its negation seems naturally to
be expressed by assertions such as “I don’t know whether Jocko

! Unqualified assertions may indi i i
y indicate something more than belief] such as clai
Sé?wledge: (One may react to 2 challenge 1o one's unqualified assertioS::1 (i:)y Zsa;i?xlgm :.;.}
“Well, 1 belmethatjock_o cheated.”) But even on this stronger reading of what asser;ion;
indicate, they seem to indicate 2 state that includes an all-or-nothing state of belief.
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cheated” So the model of belief that seems implicit in much
ordinary thought is naturally taken to be a binary one? -

A binary model of belief also fits in very naturally with philo-
sophical analyses of knowledge. Knowledge has typically been seen
as belief-plus-certain-other-things. The belief part has typically
been taken as unproblematic—either the agent believes the claim
or she doesn’t—and the main task of the theory of knowledge has
been taken to be that of providing an adequate specification of what,
besides belief, knowledge requires. Even those epistemologists who
concentrate on the justification of belief—a topic close to our
own—have often seen justification as one of the things a belief
needs in order to count as knowledge. Thus mainstream episte-
mologists of various persuasions have typically employed a binary
model of belief.

Nevertheless, the binary model does not provide the only plaus-
ible way of conceiving of belief. It 15 clear, after all, that we have
much more confidence in some things we believe than in others.
Sometimes our level of confidence in the truth of a given claim
decreases gradually—say, as slight bits of counterevidence trickle
in, As this occurs, we become less and less likely to assert in an
ungqualified way (or to say unqualifiedly that we believe) the claim
in question. But reflection on such cases fails to reveal any obvious
point at which belief suddenly vanishes. At no time does there seem
to occur a crisp qualitative shift in our epistemic attitude toward the
claim. This suggests that underlying our binary way of talking about
belief is an epistemic phenomenon that admits of degrees.

Degrees of belief reveal themselves in numerous ways other than
in our introspection of different levels of confidence. Famously, in
confronting practical problems in life, whether about what odds to
bet at or about whether to carry an umbrella when leaving the

2 One might quite reasonably want 10 avoid equating disbelief in P with beliefin P's
negation. In thar case, one would narurally see discrete belief as a winary notion,
encompassing three distinct ardrudes one mighe take toward a proposition: belief,
disbelief, and withholding judgment. Since nothing relevant o the present discussion

wrns on the difference berween these ways of understanding discrete belief, I will
continue to speak of the “binary™ conception.
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hogse, our decisions and actions seem to be explained by degrees of
belief. Rational explanations of an agent’s actions typically make
reference to the agent’s beliefs and desires. The desire-components
of such explanations obviously depend not only on the contents of
the agent’s desires, but on their strengths. And similarly, the belief-
components of such explanations depend on the agent’s degrees of
confidence that the various possible choices open to her will lead
to outcomes she cares about. The common-sense psychological
pnnmp}e tl?at underlies these explanations seems to be a rough
approximation of expected utility maximization: in the textbook
umb.rella case, for example, the greater an agent’s confidence that
leaving the umbrella at home will result in her getting wet, and the
more strongly she disvalues getting wet, the less likely she will be to
leave the umbrella at home. Thus, a sizable minority of epistemolo-
gists have approached the rationality of belief from a perspective
closely intertwined with decision theory, a perspective in which
degrees of belief are taken as fundamental.

B'oth the binary and the graded conceptions of belief enjoy,
I‘thmk, at lea'lst a strong prima facie plausibility. And each concep—’
tion ﬁgz}res in apparently important philosophical thought about
ratondlity. Thus, although it could turn out in the end that one (or
F)oth) of these conceptions failed to pick out any epistemically
important phenomenon, we should not dismiss either one at the
outseras a potential home for formal rationality requirements. Still
tluf: Eeav_es open a number of possible approaches to the objects 01’f
episternic rationality. One might see binary belief as reducing to
graded belief, or graded belief to binary belief. In such a picture
there ‘wouid be at bottom only one fundamental object of ran’onal’
appraisal. Alternatively, one might see two independent (though
undoubtedly related) epistemic phenomena. In this case, perhaps
each would be answerable to its own distinctive set 0;” rational
demands.

Getting clear on this issue is important to our purposes, because
the two conceptions of belief seem to invite quite different kinds of
formal models. The traditional binary conception of belief meshes
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naturally with straightforward applications of deductive logic. On
the binary conception, there is a set of claims that a given agent
believes. The basic idea is, roughly, that membership in this set of
claims ought (ideally) to be conditioned by the logical properties
of, and relationships among, those claims. As we've seen, deductve
consistency and deductive closure are prominent candidates for
constraints on an ideally rational agent’s set of binary beliefs.

By contrast, the graded conception of belief requires quite a
different treatment. On this conception, there is not one distinctive
set of claims the agent “believes”; instead, the agent takes a whole
range of attitudes toward claims. At one end of the spectrum are
those claims the agent is absolutely certain are true, at the other end
are claims the agent is absolutely certain are false, and in between
are ranged the vast majority of ordinary claims, in whose truth the
agent has intermediate degrees of confidence. The standard formal
models for ideally rational degrees of belief involve using the
probability calculus. Degrees of belief are taken to be measurable
on a scale from 1 (certainty that the claim is true) to o (certainty
that the claim is false). An ideally rational agent’s degrees of belief
must then obey the laws of probability; to use the common termin-
ology, they must be probabilistically coherent.

The probability calculus is often referred to as a logic for degrees of
belief, Tt might be more illuminating to see it as a way of applying
standard logic to beliefs, when beliefs are seen as graded. The
constraints that probabilistic coherence puts on degrees of belief flow
directly from the standard logical properties of the believed claims.
Consider, for example, the fact that probabilistic coherence requires
one to believe (P v Q) at least as strongly as one believes P. This flows
directly from the fact that (P V Q) islogically entailed by P. In fact, we
can plainly see connections between the natural ways logic has been
raken to constrain belief on the binary and graded conceptions. The
dictate of logical closure for binary beliefs requires that

an ideally rational agent does not believe P while failing 1o
believe (P V Q).
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Probabilistic coherence of graded belief requires that

an %deal%){ rational agent does not believe P to a given degree
while failing to believe (P v Q) to at least as grear a degree.

Similarly, logical consistency of binary belief requires that

an ideally rational agent does not believe both P and

~PvQy

in other words, if she believes one of the two sentences, she does not

b}:&lieve the other. Probabilistic coherence of graded belief requires
that

an ideally rational agent’s degrees of beliefin P and ~PVvQ)
do not sum to more than L

In other words, the more strongly she believes one of the WO
sentences, the less strongly she may believe the other.

'?he idea that the probability calculus functions less as a new
logic for g.raded belief than as a way of applying our old logic to
graded belief may be supported by looking at the basic axioms of
the probability calculus. Put informally, they are as follows (where
Pr(P) stands for the probability of Py

(1) For every P, pr(P) > o.

(2} If P is a tautology, then pr(P) =1,

(3) If f G:f;d Quare mutually exclusive, then pz(P v Q) =pr(P) +
pr(Q).

The above formulation is quite typical in using the notions of
tautology and murual exclusivity. These notions are, of course. the
standard logical ones. Presentations of the second axiom someti’mes
use “ne‘cessary” rather than “a tautology,” but insofar as necessity
and Ioglca"l truth come apart, it is the latter that must be intended
No one thinks, presumably, that the axioms of probability should be;

applied to rational beliefin a way that requires “Cicero is Tully” 1o
have probability 1.
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This observation suggests that the import of the standard axioms
is parasitic on a pre-understood system of deductive logic. On any
system of logic, (P & Q_) will entail P, and this will be reflected
directly in restrictions on probabilistically coherent degrees of
beliefs that one may have in these propositions. But the boundaries
of logic are not entirely obvious. If it is a matter of logic that [P
entails P, then ([JP O P) will be a tautology, and [P and ~P will be
mutually exclusive, and this will in part determine which degrees of
belief involving these sentences can be probabilistically coherent.
Similarly, when we decide whether, as a2 marter of logic, P entails
03P, or “x is yellow” entails “x is not red,” or “x is made of sulfur”
entails “x is made of the element with atomic number 16,” we will
thereby determine the contours of probabilistic coherence. That is
why the axioms of probability are better seen not as a distincs logic
for graded beliefs. The probability calculus is most naturally seen as
just giving us a way of seeing how rational graded beliefs might be
subject to formal constraints derived directly from the standard
logical structures of the relevant propositions.

Now it is true that there are ways of axiomatizing the probability
calculus that do not separate the probabilistic axioms from those of
deductive logic. For example, Karl Popper (1959) gives an axioma-
tization for conditional probability that incorporates standard
propositional logic (he intends it as a generalizanon of deductive
propositional logic). Hartry Field (1977) extends Popper’s technique
to give an axiomatization that incorporates predicate logic (Field
intends not to generalize deductive logic, but rather to provide a
truth-independent semantics which reflects conceptual roles rather
than referential relations).> We should be careful, then, about what
we conclude from examining standard formulations of probability
theory (or the formulations used by the theory’s developers): even
if the standard axiomatizations are intuitively natural, that does not
prove that the probability calculus is, at the most fundamental
level, parasitic on a conceptually prior system of deductive logic.

* The relevance of this point was brought to my attention by a referee. See also
Hawzhorne (1998) for further development and related references.
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However, the point remains that probability theory is in no way
independent of the ordinary logical relations familiar from deduct-
ive logic—relations that derive from important structural patterns
involving ‘and, ‘not’ ‘all,’ etc. The constraints that any version of
probability theory places on degrees of belief flow from exactly
these patterns. And the standard way of axiomatizing probability
shows that, for any of the familiar notions of deductive consistency,
there will be a probabilistic way of taking account of that logic’s
structural basis.

For both models of belief, then, the prominent proposals for
imposing formal constraints on ideal rationality are rooted in
logic. But the logic-based constraints take quite different forms
for the different models of belief. Moreover, it turns ourt thar the
arguments both for and against the imposition of the formal con-
straints are quite different for binary and graded belief. Thus our
examination of the plausibility of formal constraints on rational
belief will clearly be shaped by our choice of how to see rational be-
lief itself, '

22 Unification Accounts

We saw above that both conceptions of belief enjoy enough plausi-
bility to be worth exploring, and thus that we should not reject
either out of hand. But even putting aside the eliminationist option
of rejecting one of the conceptions as not picking out any real
phenomenon, one might favor what might be called a unification
approach. One might hold that one sort of belief was really only a
special case or species of the other. If such a view were correct, it
clearly could help determine our approach to formal rationality,
Perhaps the less attractive unificationist option is 1o take graded
beliefs as nothing over and above certain binary beliefs. Let us
consider an example in which a graded-belief description would
say that an agent had a moderate degree of belief—say, 0.4—in the
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proposition that Jocko cheated on Friday’s 1est. Shot}ld we see this
graded belief as really consisting merely in the agent’s having some
particular binary belief? If so, we should presumably turn our
attention straightforwardly to deductive constraints. ‘

The problem with this proposal stems from the 'dlfﬁCﬂhIY' of
finding an appropriate content for the relevant bzgary belief.
A first try might be that the probability of }ockg’§ having cheateq
on Friday’s test is 0.4. But what does “probability” mean here?
The term is notoriously subject to widely divergent interpreta-
tions. Some of these interpretanons—those of the “sub]ecuv%st
variety—define probability explicitly in terms of graded bEht'E:f‘.
Clearly, if graded beliefs are merely binary beliefs about p‘robabll-
ities, the probabilities invelved must not be understood this way.

On the other hand, if we understand probabilities in some more
objective way, we risk attributing to the agent a belief about matters
too far removed from the apparent subject matter of her belief. For
example, if probabilities are given a frequency. inte:r.pretai:ion3 we
will interpret our agent as believing something like: Within a
certain specific reference class (cases where people had a chance
to cheat on a test? cases where people like Jocko had a chance o
cheat on a test? cases where Jocko himself had a chance to cheaton 2
test on a Friday? ...}, cheating rook place in 4/10 of the cases. Yet it
is hard to believe that any thought about reference classes need
even implicitly be present in the mind of an agent to whom we
would attribute a 0.4 degree of belief in Jocko's }favmg cheated. If
probability is given a propensity interpretation, things are no better.
Since the belief in question is about a past event, we cannot say thgt
the agent believes that some current setup is disyosed to a certain
degree to end up with Jocko cheating on the test In question. Anc_l it
seems quite implausible to analyze our agent’s belief as.reail)'f be*:lng
about the way Jocko was disposed to behave at a certain point just
prior to the test ‘ '

One could object to this argument that precise degrees of belief
are almost never correctly attributable, and that my example there-
fore should not have specified a degree as specific as o.4 in the first
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place. The agent, it might be held, really only harbored a (binary)
belief that Jocko's cheating was quite possible, but not highly
probable. But while there may be some point behind the charge
that the attribution of precisely a o.4 degree of belief in this case is
unrealistic, softening the focus here to talk about more vague
probability-beliefs does not address the present worry. The worry,
:af‘ter all, was that when people have intermediate degrees of belief
in propositions, they need not have any beliefs at all about, e,
frequencies within reference classes, or propensities.

- Of course, these examples are based on quick and crude carica-
tures of prominent objective interpretations of probability, and still
other objective accounts of probability do exist. But for our pur-
poses, these examples serve well enough to show how unnatural itis
to identify an agent’s having a certain degree of confidence in a
particular proposition with that agent’s having an all-or-nothing
belief about some non-belief-related proposition about objective
probabilities.

. Moreover, it is clear that, in general, people’s attitudes do come
in degrees of strength. Presumably, no one would doubt the exist-
ence of d?grees of strength with respect to people’s hopes, or fears,
or attractions, or aversions. Yet on the unification view about belief
that we have been considering, strength of confidence would have
no reality independent of (binary) beliefs about objective probabil-
ities. I see little reason to accept such a view. So although this sort of
unification would simplify matters by turning our attention to
deductive, as opposed to probabilistic, constraints on rational
belief, it seems unlikely that trying to simplify matters in this way
would be successful.

A more promising sort of unification would work in the opposite
way. We might see binary belief as a special case or species of
graded belief: one would believe something in the binary sense if
she believed it (in the graded sense} with a strength that met a
certain threshold. Two variants of this proposal have in fact been
advanced. According to one, binary belief is identified with graded
belief of the highest degree (1); on this account, to believe P is to be
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certain that P. According to the other account, the threshold is
lower (and may not be precisely specified); on this account, to
believe P is to be sufficiently confident, but not necessarily certain,
that P. Let us consider these accounts in turn.

The certainty proposal is, I think, less plausible. If the binary
conception of belief derives its plausibility from our habit of making
unqualified assertions, and from our ordinary ways of thinking and
talking about belief, then the plausible notion of binary belief is of
an attitude that falls far short of absolute certainty. We often assert,
or say that we believe, all kinds of things of which we are not
absolutely certain. This is particularly clear if the plausibility of
the graded conception of belief is rooted in part in how belief
informs practical decision. Insofar as degree of belief is correlated
with practical decision-making, the highest degree of belief in P is
correlated with making decisions that completely dismiss even the
diniest chance of P’s falsity. For example, having degree of belief11in
Jocko’s having cheated would correlate with being willing literally
to bet one’s life on Jocko's having cheated, even for a trivial reward.
Surely this level of certainty is not expressed by ordinary unquali-
fied assertions; nor is it what we usually want to indicate about
ourselves when we say, e.g., “I believe that Jocko cheated,” or what
we want to indicate about others when we say, eg, “Yolanda
believes that Jocko cheated.”

Now one might resist taking too strictly our everyday tendencies
1o attribute belief in cases such as Jocko’s cheating, and stll insist
that there is an important class of ordinary propositions about the
external world which we rationally accord probability 1. Isaac Levi
(1997) has argued that we do, and should, have this sort of “full
belief” even in propositions that we come to believe by methods
which, we recognize, are not absolutely reliable. When we accept
such propositions as evidence, we “add [them] to the body of
sertled assumptions,” which are “taken for granted as settled and
beyond reasonable doubt” (1991, 1). According to Levi, these prop-

ositions then function as our standard for “serious” (as opposed to
merely logical) possibility.
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However, it does not seem to me that we are actually fully certain
even of the things we typically take for granted or treat as evidence.
It is, of course, true that there are many propositions which, in some
rough sense, we regard as settled in our practical and theoretical
deliberations. For example, scientists studying the effects of a new
drug on rats may accept as evidence a proposition such as

The rats treated with drug D died, while the rats in the control
group lived.

In evaluating hypotheses about the drug, the researchers will
consider various explanations for this evidence—that drug D
caused the deaths of the treated rats; that the batch of saline
solution 1n which drug D was dissolved contained a contaminant
that caused the deaths of the treated rats; that it was just 2 coinci-
de_nce; etc. But they will not consider the possibility that the
evidence proposition is acrually false. In an ordinary sense, this
possibility will not be taken as “serious.”

})oes this mean that the researchers are absolutely certain of the
evidential proposition? I don’t think so. We would not, for example,
expect one of them to be willing to bet the lives of his children
against a cup of coffee on the proposition’s truth. And we would not
think that it would be reasonable for him to do this. Why? Because
there is some incredibly small chance that, eg, the lab technician
switched the rats around to make the experiment “come out right.”
What would explain the researcher’s reluctance to take the bet
(or our reluctance to call the bet reasonable) is precisely the fact
that the researcher is not completely certain of the evidential
proposition.

But let us pur this sort of doubt aside, and consider the conse-
quences of accepting a unification account on which binary belief
was identified with graded belief of probability 1 It remains true
that the graded conception of belief has within it the notion of “full
bei.ief,” or belief with degree 1. And one might argue for a kind of

fmlﬁ_c?tion (perhaps one that deviated from some aspects of our
intuitive conceptions) by identifying binary belief with full belief.
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If we were to accept this sort of unification, what impact would it
have on the question of formal constraints on rational belief?

Clearly, the fundamental approach o rational constraints would
be the one appropriate to graded belief—presumably, a probabilistic
one. And adopting such an approach would actually automatcally
impose constraints on binary belief—in fact, constraints that would
at least come close to the traditional deductive constraints of con-
sistency and closure* But the status of the (approximation o the)
traditional deductive constraints on this picture would be derivative.
Insofar as the certainty proposal is plausible, then, it argues for taking
a probabilistic approach to formally constraining rational belief.

Perhaps, however, it is more plausible to unify the two concep-
tions of belief by setting the binary belief threshold at some level
below that of certainty. One needn’t hold that our ordinary notion
picks out some precise cutoff value (“if it's believed to at least
degree o.9, it is Believed”); one might hold instead that the border
of binary belief is a vague one. Still, one might develop a model of
rational belief that incorporated a precise (if somewhat arbitrary)
cutoff point, in order to study the formal constraints that might
apply on any such precisification.

“This sort of unification comes closer than does the certainty
proposal to fitting with our ordinary practices of unqualified asser-
don and belief-attribution. By and large, it seems, we do make
assertions and attribute (binary) beliefs in cases where degrees of

4 The constraints imposed on full beliefs by the probability calculus coincide with
those imposed on binary beliefs by traditional consistency and closure conditions in
many ways. For example, one cannot fully believe a contradiction; one must fuily
believe tautologies; one cannot have less than full belief in (P V Q) while having fuli
belief in P; and one cannot have full belief in all of B, (P D Q), and ~(Q, The
divergences can occut in certain contexts involving infinite sets of beliefs. For example,
if one is certain that something is Iocated at a point somewhere in a given area, but
thinks that al] the infinite number of points in the area are equally likely, it mrns our
thar the probability assigned 1o the thing being at any one point must be o, and hence
the probability of it not being ac thar point must be 1. Thes one must have full belief that
the thing is not at p, for each point p in the area—even though one also has full belief
that the thing is at one of these points. In this sort of case, then, one has an inconsistent

. (though not finitely inconsistent) set of beliefs. See Maher (i993, ch. 62) for detailed

discussion of this matrer.
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belief are fairly high. Thus, of all the unification proposals con-
sidered so far, this one may be the most likely to be correct.$

On. this sub-certainty threshold account, it is not true that

imposing probabilistic constraints on graded belief automarically
imposes deductive-style constraints on binary belief. There’s no
reason to think, for example, that the set of things a radonal agent
believes to at least degree 0.9 should be consistent with one another.
In fact, quite the reverse is true, for any sub-certainty threshold, as
is made clear by lottery examples. (Consider a rational agent who
has excellent evidence, and is thus very highly confident (> 0.999),
that a particular 1,000-ticket lottery is fair, and that one of its tickets
will win. For each ticker, his confidence that it won’t win 15 0.999.
Thus he is rationally confident, to an extremely high degree, of
each member of an inconsistent set of propositions.) Henry Kyburg
famously used this point in arguing against taking deductive con-
sistency to be a requirement on binary belief.5 Others have used it
in the opposite way, arguing that since deductive consistency is a
constraint on binary belief, binary belief in a proposition cannot
simply be a matter of having sufficient confidence in it.”

Idon’t want to take a stand here on whether our ordinary binary
conception of beliefis best understood as referring to a certain level
of confidence. Although our assertion and attriburion practices may
fit better with this account than with the certainty account, the fit is
not perfect, especially in Iottery cases.® Still, one might well maintain
that our talk of binary beliefis most plausibly construed as referring
to a high level of graded belief, and then work to explain away
tensions with our assertion and attribution practice (e.g. by invoking
principles of conversational implicature). How would such an ap-
proach affect the question of formal epistemic constraints? .

* Foley (1993, ch. 4) provides a clear and detailed defense of this sort of view,

See his “Conjunctivits,” in Swain (t970).
7 For recent examples of this argument, se¢ Maher (1993, ch. 6) and Kaplan (1996,
ch.2).

8 The status of our attirudes toward lottery tickets {and relared matters) will be
discussed in more detail in later chapters.
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As noted already, the classical constra%nt of deductve consist-
ency for binary beliefs would have to be given up. The same would
then hold for deductive closure: in standard lottery cases, for
example, “no ticket will win” follows deductively -fron? propositions
each of which meets the confidence threshold for belief, but it d‘oes
not come close to meeting that threshold itself. As Kyburg points
out, binary belief on such an account cou.ld still obey vastly
weakened versions of these constraints. Beliefs could (?bey the
“Weak Consistency Principle” requiring that no one bt?hef was a
self-contradiction. And they could respect a weak version of de-
ductive closure, the “Weak Deduction Princigle,” requiring that
anything entailed by a single belief was also beheve.d. _

Nevertheless, for our purposes, the important point is t.hat th|ese
weak principles are simply automaric consequences of imposing
probabilistic coherence on the agentis. graded beliefs. Weak
Consistency would follow from probabilistic coherence because
contradictions have probability o, and thus would fall below the
threshold. Weak Deduction would follow because any Iog}cfak con-
sequence of a sentence must have at least as high a probability, so if
P meets the threshold and P entails Q, Q must meet the threshold
as well. '

In fact, Kyburg points out that s'omewhat stronger Consistency
principles can be imposed, depending on the t’l’xreshold chosefl. if
the threshold is over o.5, “Pairwise Consistency foiiov,ts: no pair of
inconsistent propositions may be believed (though an inconsistent
triad is not ruled out). And in general, as the thresho%d for %:ehef
becomes higher, increasingly larger sets of jointIY. inconsistent
beliefs will be prohbited. Of course, even at a very high thr‘es_hoid
(eg 099), the system will allow large sets (e.g 1o1) of jointly
inconsistent beliefs.”

i i dent that a certain roo-ticker lottery is
faij'- 'tl;ll:al?r%c?)i:igtaei?}sztw (};f? t:ill?;'rsrfﬂrﬁ?i!})’ecfozﬁp:rdcula‘r beliefs of the form “ticket n
won't win,” along with the general belief that one of the ngkess will win. See Hawthorne
and Bovens (1999) for an interesting and derailed exploration of the sorts of consistency

constraints that may be imposed in lottery and related cases, given a threshold model of
binary belief.
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Does this show that the threshold view makes a place for signifi-
cant deductive constraints on rational belief? It seems to me that it
does not. For one thing, it is not clear why “n-wise consistency”
principles should be intuitively attractive, from the point of view of
describing ideal rationality. Of course, there is intuitive reason to
impose the probabilistic constraints on graded belief upon which
the limited-consistency principles supervene. But considered apart
from the probabilistic constraints, there’s nothing attractive about
principles that one can believe inconsistent sets of beliefs only so
long as they contain at least 17, or at least 117, members.

Moreover, when one moves to consider closure principles, the
threshold model does not support similar limited versions of
closure. As we've seen, one of the motivations for taking deductive
constraints seriously is to account for intuitions such as the
following:

If an ideally rational agent believes both P and (P D Q_), she
believes Q.

Suppose we tried to advance a limited closure principle as
follows: if Q_is entailed by any pasr of an ideally rational agent’s
beliefs, then the agent believes Q. This would seem to answer to the
intuition above. But it would also amount to imposing an unlimited
closure requirement. For any two beliefs will entail their conjunc-
tion; and, once that is admitted as a belief, it may in turn be
conjoined with a third belief, etc, until the agent is required to
believe any proposition that is entailed by any finite number of her
beliefs. This is, of course, incompatible with the threshold account
of rational binary belief, as the lottery cases demonstrate.!?

Thus 1t seems that, insofar as sub-certainty threshold accounts of
binary belief are plausible, we should look not to deductive con-
straints, but 1o probabilistic constraints, if we are to find plausible
formal conditions on rational belief. We've seen above that a similar

“’, Indeed, the burden of Kyburg’s (1970) “Confunctivitis” is to cast doubt on the
Conjunction rule for rational belief—that if an agent rationally believes P and ration-
ally believes Q she must also believe (P & Q).
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lesson holds for certainty accounts of binary be}ie'f. We've also seen
that it is not plausible to unify belief by identifying graded belzefs
with particular binary beliefs. Summing up, the.n, it seems that,
while no unified account of belief is fully compelling, to the extent
that graded and binary belief could be unified, the forr{lal con-
straints that characterize ideally rational belief would likely be
probabilistic. ‘ .

Still, given that even the threshold account conmdqed abgve 18
intuitively problematic, it is worth seeing whether a view of binary
belief that made it more independent of graded belu::f could pro-
vide a home for deductive logical constraints. Such a view would, of
course, divorce the two kinds of belief in a fundamental way. But
several writers have advocated just this sort of divorce.

23 Bifurcation Accounts

Bifurcation accounts hold that binary beliefs are different 'fn kind
from graded beliefs—that neither is a mere species or special case
of the other, Such accounts may be urged for various reasons For
one thing, bifurcation may allow for a better ﬁt with some aspects f’f
our ordinary assertion and attribution pracuces. In“lott.er}_f cases in
particular, we are reluctant to assert unqualifiedly “This ticket vm.il
not win,” even when the lottery is large. T'hose who wonlc? tie
binary belief closely with unquaii.ﬁe‘d assertion may take this as
important evidence against identifying binary behe;f with high
confidence.? And there are other cases—in particulas, thc?se
of apparently rational scientists discussing fairly comprehensive

U Mgher (1993, 134) and Kaplan (1996, 1z7) explicidy suppors their bifurcaton
accourng in t}gi?i?a)z%thers, h(fwever, see assertabilizy as tied to knowlgd%{e rad}er
than belief (see Unger 1975, ch. 6; Williamson 1996; and DeRose 1?96‘)&. b eld;)se,thor
example, would attribure behef in lottery cases suciz'a's tizae one de,scn?ae” , holding i at
unqualified assertions would be improper becase “this ticket won't win would viol aﬁe
a counterfactual tracking-style requirement for kqowledge {i.e. you would have the
same belief even if you were holding the winning ticket).
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theories—when unqualified assertions seem to be made about
claims in whose complete truth no one should have very high
confidence, given the history of science.!?

Moreover, it must be acknowledged that even ordinary belief-
attributions seem strained in lottery-type situations. Suppose that
we know that Yolanda holds a ticket in a lottery she knows to be
large, and that she has no special information about her ticket.
Suppose we also know Yolanda to be highly rational. We would
not hesitate to attribute to Yolanda a high degree of belief in her
ticket not winning. But we might hesitate to say, flatly, “Yolanda
believes that her ucker won’t win.” And if we asked Yolanda herself
“Do you believe your dcket’s a loser?” it would seem at least
somewhat unnatural for her simply to reply “Yes”3

If unqualified assertion is taken as a mark of belief, then our
ordinary assertion practices also seem to fit uneasily with threshold
accounts in a way that is independent of lottery-type cases. Often,
our willingness to make unqualified assertions seems to depend on
aspects of the context quite independent of the likelihood of the
relevant proposition’s truth. Suppose, for example, that ten minutes
ago I chatred in my driveway with the neighbors who live on either
side of my house, after which I saw them disappear into their
respective houses. I know that neither had plans to leave soon,
but I haven't been watching their driveways. Someone knocks on
my door by mistake, wanting to speak to my lefi-hand neighbor
about an upcoming concert. I might well say to the person, “Jocko’s
at home next door.” On the other hand, when a doctor knocks on
my door by mistake, wanting to consult my right-hand neighbor on
an emergency life-and-death decision about her relative, I would
not-say “Yolanda’s at home next doot” I might say that she’s
probably at home, or even almost certain to be at home, but I
wouldn’t just say unqualifiedly that she was at home. Some have

2 Maher (1993) argues along these lines; his views on theory acceptance will be
discussed in Chapter 4

1* Omn the other side, though, as DeRose (in correspondence} points out, it would
also be unnatural—maybe even more so—for her simply 1o reply “No.”
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used this sort of case to suggest that belief is sensitive to what is at
stake in a given marter, and not just to the agent’s degree of
confidence that the proposition is true? .

From our perspective, however, the most ipteresung argument
advanced in support of bifurcation accounts 1s not about fit \xflth
ordinary assertion and attribution practices. It 1s a more theoretical
one, which applies directly only to rational (or reasonable, or
warranted, or justified) binary beliefs. If the s;andar@ deducqve
consistency and closure constraints apply to rational binary behe.:f,
then it cannot be rational to believe that a given large lotrery will
have a winning ticket, while simultaneously believing of eac;h ucket
that it will not win. Now no one seems to want to deny that it can be
rational to believe that a big fair lottery will have a winning t;c{ket.
But various philosophers have devised condii:ions on justification,
warrant, acceptability, etc., that are expressly mten(%ed to preclude
rationally believing of any particular ticket that it will lose?, no
matter how high the odds. If we reject the requirement thaF rational
belief be absolutely cerrain, it is argued, then only a bzfu;cated
account can possibly allow for binary beliefs to be made subject to
rational constraints of deductive consistency and closure. Thus
bifurcation views are endorsed precisely because they allow for
rational binary beliefs to be governed by logic.s .

Now since the deductive constraints apply only to rational
beliefs, it might be doubted that their application could be.used
to argue convincingly for a conclusion about the z'netaphysms of
binary belief in general. And some epistemologists who have
defended deductive constraints in the face of lowtery exan}ples_ do
not seem to have had metaphysical conclusions explicitly in mind.
BonJour, for example, holds that in lottery cases one .does not have
a fully justified belief that one’s ticket will lose. He potnts out that a
belief’s degree of justification cannot then be correlated with the

14 See g Nozick (1993, p. 96 ). ) ) _
5 For efamp]es of arguments against sub-certainty threshold views of rational

belief, see Kaplan (1996, 93 ff.), Maher (1993, B4): Pollock (x983), Lehrer {1974, 190-2),
and BonJour (1985, 5453
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probability of the belief’s truth. But he does not explicitly address
the question of whether binary belief itself—the sort of belief with
which he is concerned—is an attitude that goes bevond having a
certain degree of confidence in the relevant proposition.!6

It is worth seeing, then, whether a unificagonist about the meta-
physics of belief—say, a sub-certainty threshold theorist—could
accommodate the deductive constraints on ratonal belief. He
would have to admir that, when an agent’s degrees of belief in the
members of the inconsistent set of lottery propositions are each
over the threshold, the agent does indeed harbor inconsistent
(binary) beliefs. However, he would hold that the beliefs in question
were not fully rational {or completely justified, or warranted).

This line seems unpromising to me. Our unificationist must
acknowledge that the agent contemplating the large lottery should
have a high degree of beliefin, e.g,, the proposition that ticket no. 17
won’t win. But if her having a high degree of belief in this propos-
idon is fully rational, and if having the binary belief is nothing over
and above having a high degree of belief, then it is surely something
of a strain to suggest that the binary belief that ticket no. 17 won’t
win 1§ not rational in this case. It is, after all, one and the same
attitude toward one and the same proposition—that is the essence
of the unification approach.

The threshold theorist might try to differentiate between differ-
ent types of rationality: the agent’s attitude might be claimed to be
degree-rational bur not binary-rational. Surely there is nothing
wrong with acknowledging different dimensions of rationality,
and admitting cases where they give different verdicts about the
same object. For example, one might reasonably think that having a

' In BonJour’s description of the belief component of knowledge, there is no
obvious mention of any factor going beyond degree of confidence: “I must confidensiy
believe ..., must accepr the proposition in question without serious doubrs or reserva-
tions. Subjective certainty is probably roo strong a requirement, but the cognitive
attitude in gquestion must be considerably more than a casual opinion; I must be
thoroughly convinced....” (1985, 4}. I should note thar this description is part of an
account for which he claims only approximate correctness; nevertheless, the reserva-
tion he expresses abour the belief component is unrelated to the present issue.

o
i
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certain religious belief, or a belief in the fidelity of one’s friend,
was pragmatically rational, but that having exactly' the same
attitude toward exactly the same proposition was epistemically
irrational. .

Nevertheless, T think that this sort of move will not work in tl?e
present case. For in calling an agent’s attitude tqward a certain
proposition irrational one is endorsing a perspective from which
the agent’s attitude toward that proposition 15 }Indes_lrabfg. In the
present case, since binary-rationality is an epistemic notion, the
perspective will have to be an epistemic one.tht it 1s clear t'hat
there is nothing at all to be said, from any epistemic perspective,
against our agent’s high degree of conﬁd.ence.m the proposition
that ticket no. 17 will lose. There is no epistemic perspective from
which her having a lower degree of confidence would be at all
preferable. Thus it turns out that a unifying view cannot accom-
modate deductive constraints on binary belief by dlsungmshl.ng
degree-rationality from binary-rationality: doing so would deprive
binary-rationality of all normative force. _ ‘

It seems, then, that the plausibility of imposing deductive con-
straints on rational binary beliefs does have implications for the
metaphysics of binary belief in general. Qflless we hold binary
belief equivalent to certainty, the imposition of tl.w deductive
rational constraints requires that binary belief be dwo‘rc.ed from
graded belief in a fundamental way. Believing a proposition must
involve taking some attitude toward it that is wholly distinct from
one’s confidence that the proposition is true.

Of course, the power of any argument that sought to support a
bifurcated metaphysics of belief in this way Wogld depe:nd directly
on showing independently that it was plausible to impose the
deductive constraints in the first place. Whether this can l_)e done
is a question that will be examined closely in the following two
chapters. At this point, we can say that 2 bzfurcated‘ metaphysn;s of
belief may find some support in our ordinary assertion and ateribu-
rion practices, and is a prerequisite to the imposition of the standard
deductive constraints on rational belief.
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The questions of how, and whether, rational belief is constrained

by logic are intimately connected with the question of what belief
is. On either a graded or a binary conception, logical relations
among propositions can be used to constrain rational belief. Bur
the two conceptions invite quite different ways of doing so: the
binary conception invites the imposition of deductive closure and
consistency, while the graded conception invites the imposition of
probabilistic coherence.

Both conceptions of belief have at least prima facie claims to
describing important features of our epistemic lives. But the rela-
tion between the two kinds of belief is not obvious. Unifying the
two conceptions by seeing one kind of belief as a special case or
species of the other seems plausible only in one direction (assimi-
lating binary to graded belief). This would leave probabilistic
coherence as the fundamental formal constraint on rational belief.
In fact, the more plausible route to unification, the sub-certainty
threshold approach, is incompatible with taking full-blooded de-
ductive constraints as normative requirements on rational belief,
It seems, then, that imposing the deductive constraints requires
adopting a fundamentally bifurcated view of belief the next two
chapters will explore this possibility. Probabilistic constraints, on
the other hand, may find a home on either a unified or a bifarcared
metaphysics of belief, the plausibility of probabilistic constraints
will be explored in subsequent chapters.
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DEDUCTIVE
CONSTRAINTS: PROBLEM
CASES, POSSIBLE SOLUTIONS

31 Intuitive Counterexamples

DepucTivE consistency and deductive closure provide 3ttract‘ive
constraints on ideally rational belief (for convenience, I'll combine
these conditions under the heading “deductive cogency,” or some-
times just “cogency”). The constraints of deductive cogency re-
quire, as we've seen, quite a specific concepﬂon_of belief: a binary,
yes-or-no atttude, which must consist in someﬂnflg over and above
the agent’s having a certain degree of confidence in the truth oflthe
believed proposition. Presumably, if these constraints play an im-
portant role in epistemology, this role will be ﬂhanlmnated by an
understanding of what the point of binary belief is. But l')efore
examining questions about the purpose or significance of this sort
of belief, I'd like to look at some cases that directly challenge the
legitimacy of taking rational belief to be subject to demands for
deductive cogency. I think that the lessons these cases teaf:h us
prove useful in examining the question c‘)f whether the point of
binary belief can motvate a cogency requirement. .

Let us begin with a classic case often referred to as posing the
“Preface Paradox.”* We are to suppose that an apparently rational
person has written a long non-fiction book—say, on history. The
body of the book, as is typical, contains a large numbef—zr of assertions.
The author is highly confident in each of these assertions; moreover,

! Avession of this argument was first advanced 51/ Makinson (x965).



