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Abstract

Accuracy-first epistemology aims to show that the norms of epistemic rationality can be
derived from the effective pursuit of accuracy. This paper explores the prospects within
accuracy-first epistemology for vindicating “modesty”’: the thesis that ideal rationality
permits uncertainty about one’s own rationality. I argue that accuracy-first epistemol-
ogy faces serious challenges in accommodating three forms of modesty: uncertainty
about what priors are rational, uncertainty about whether one’s update policy is ratio-
nal, and uncertainty about what one’s evidence is. I argue that the problem stems from
the representation of epistemic decision problems. The appropriate representation of
decision problems, and corresponding decision rules, for (diachronic) update policies
should be a generalization of decision problems and decision rules for (synchronic)
coherence. I argue that extant accounts build in conflicting assumptions about which
kinds of information about the believer should be used to structure epistemic deci-
sion problems. In particular, extant accounts of update build in a form of epistemic
consequentialism. Related forms of epistemic consequentialism have been shown to
generate problems for accuracy-first epistemology’s purported justifications of prob-
abilism, conditionalization, and the principal principle. These results are vindicated
only with nonconsequentialist epistemic decision theories. I close with suggestive
examples of how, with a fully nonconsequentialist representation of epistemic deci-
sion problems, accuracy-first epistemology can allow for rational modesty.
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1 Background
1.1 Accuracy-first epistemology

According to accuracy-first epistemology, the norms of epistemic rationality are the
norms of effective pursuit of accuracy. Accuracy-first epistemologists, as I use the
term, endorse the following principles:!

Alethic vindication The ideal credence function at a world w is the omniscient cre-
dence function at that world: the credence function v,, such that for all relevant
propositions P,

(P) 1 if P istrue at w
v =
v 0 otherwise

Perfectionism The epistemic utility of a credence function is represented by its close-
ness (by some appropriate measure) to the ideal credence function.

Epistemic decision theory An agentis epistemically rational justin case her credences
and their evolution conform to appropriate epistemic decision rules (e.g. maximize
expected epistemic utility; avoid epistemic utility dominance).

Combining alethic vindication with perfectionism yields the result that the epis-
temic utility of a credence function is its gradational accuracy: its proximity to the
truth, by some appropriate measure. Let YV be a set of worlds, F be a boolean alge-
bra over W, Cr be the set of credence functions over F, and Pr C Cg be the set
of probability functions over F. Global accuracy measures (a : Cr x W — R)
assess the inaccuracy of credence functions at worlds. Local accuracy measures
(a; : Cr x F x W — R) assess the inaccuracy of credences in individual propositions
at worlds. There is controversy over the class of appropriate accuracy measures; they
are typically held to have the properties of truth-directedness, separability, and strict
propriety.

Truth-directedness For credence functions ¢ and ¢/, if for all p € F, either ¢/(p) >
c(p) = vu(p) or '(p) < c(p) < vu(p), and for some p € F, c'(p) > c(p) =
vw(p) or ' (p) < c(p) < vy(p), thema(c, w) > a(c’, w).

That is, if ¢’s credences in propositions are at least as close as ¢’’s to the omniscient

credence function at w, and closer for some proposition, then ¢ has a higher accuracy

score at w than does ¢’. This ensures that anything that counts as an accuracy score is
appropriately related to the truth.

Separability a(c, w) = ZpEF a;(c, p, w).
That is, the global accuracy of ¢ is the sum of the local accuracies of the credences ¢
assigns to individual propositions.

Strict propriety For every ¢ € Pp and every ¢/ € Cp such that ¢ # ¢,
Yowaw cwale, w) > 3" c(w)alc’, w).

1 E.g. Joyce (1998, 2009), Greaves and Wallace (2006), Leitgeb and Pettigrew (2010a,b), Pettigrew
(2016a), Schoenfield (2015, 2017), Fitelson (manuscript).
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That s, any accuracy measure is such that all probabilistic credence functions uniquely
maximize expected epistemic utility relative to themselves.

I will assume that if accuracy-first epistemology is correct, then ideally rational
agents are not ignorant of the correct epistemic decision rules or of which functions
are accuracy measures. For example: if maximizing expected utility is necessary for
rationality, then ideally rational agents accept that maximizing expected utility is
necessary for rationality; if epistemic utility functions must be truth-directed, they
know that epistemic utility functions must be truth-directed. Rational uncertainty of
rational decision rules is very, very hard to make sense of, as the literature on normative
uncertainty demonstrates.”

I will also assume that rational agents choose epistemic options that maximize
expected accuracy.

1.2 Modesty

Whether an agent is rational is a contingent fact that depends on the state of her hard-
ware. For example, agents who are rational at  may have their hardware malfunction
at ¢/, or may receive (misleading) evidence that their hardware is malfunctioning at ¢.
Example:

Agnosticillin. Jane currently has credence .5 in hypothesis /, on the basis of
total evidence e. Then she’s told by a reliable friend that her tea was almost
certainly drugged with agnosticillin. People drugged with agnosticillin will tend
to have credences that are too high or too low given their evidence. Agnosticillin
is in no way introspectively detectable. Agnosticillin does not hamper people’s
ability to detect their own credences and Jane knows what her credences are.
Jane is lucky: she was not drugged, but she has no way of knowing this. Jane is,
in fact, an ideally rational agent.

Assessment: Jane should be uncertain about whether her credence in 4 is rational
on her evidence.

Cases like this have been used to motivate the Modesty thesis:
Modesty. ldeally rational agents can be uncertain of their own rationality.

Note that this thesis is neutral with respect to whether rational higher-order uncertainty
should impact first-order credences. It is endorsed by both “level-bridgers” and “level-
splitters.” Level-bridgers (e.g., Christensen 2007, 2009, 2010; Elga 2007, 2013a;
Horowitz 2014) believe that there are rational constraints on combinations of lower-
and higher-order credences, so that higher-order uncertainty can impact what first-
order credences are rationally permissible. Level-splitters (e.g., Williamson 2011,
2014, Weatherson manuscript; Lasonen-Aarnio 2010) accept the possibility of rational
higher-order uncertainty but treat it as irrelevant to first-order uncertainty.’

2 See Sepielli (2014) for an illustration of the demands of characterizing how rational uncertainty about
norms of practical rationality might be possible.

3 Modesty is not wholly uncontroversial, however; it is denied by, e.g., Titelbaum (manuscript).
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Note also that even if an ideal agent is disposed to satisfy reflection-like principles
that demand coherence between lower-order and higher-order credences,* they may
be stably modest. Suppose Jane is disposed to level-bridge in the face of higher-order
evidence. Since she has no more reason to suppose her credence is too low than that
it’s too high, she has no reason to adjust her credence in % in response to her higher-
order evidence. But she is also in no position to be confident that her response to her
higher-order evidence is rational. After all, she reasons, suppose she should have had
credence .7 in . Then, upon receipt of her higher-order evidence, she should not have
adjusted her credences, and should have ended up with credence .7 in &, instead of her
actual credence of .5. Similarly for any other credal assignment.

Modesty may be generated by uncertainty about the demands of rationality in
general, or about the demands of rationality given one’s evidence, or about what
one’s evidence is, or about one’s own epistemic states. There are different varieties of
uncertainty about the demands of rationality in the Bayesian tradition:

1. Prior uncertainty uncertainty about which ur-priors are rational

2. Update uncertainty uncertainty about what update policy is rational, given a body
of evidence

3. Evidence uncertainty uncertainty about what one’s evidence is

Each of these forms of uncertainty is normative uncertainty.’ A fourth form of uncer-
tainty that may yield modesty is not a form of normative uncertainty, but is relevant
to our discussion:

4. Introspective uncertainty uncertainty about what one’s credences are or how one
updates

The focus of this paper is modesty that is generated by normative (epistemological)
uncertainty rather than introspective uncertainty. We therefore focus on the modified
thesis:

Transparent Modesty Ideally rational agents can be uncertain of their own rationality
without being uncertain of their own doxastic attitudes.

1.3 Epistemic options

We assumed that a rational agent A must prefer credences that maximize expected
epistemic utility by A’s own lights. Given strict propriety, if A’s credence function
is probabilistic, then A will prefer her own current credence function over all other
credence functions. So, one might ask, why should A ever update on new evidence?
Wouldn’t that involve moving to a credence function that A expects to be worse?

It depends on what epistemic options are available to the agent.® Strict propriety
requires probabilistic agents to prefer their own credence functions over all alternative

4 E.g. Christensen’s (2010) Rational Reflection principle or Elga’s (2013b) New RatRef principle.

St may not be obvious that evidence uncertainty counts as normative. I assume that it is. Evidence is a
normative category: it’s information that the agent is required to take into account.

6 So-called because the analogy to practical decision theory is illuminating; epistemic decision theorists
do not presuppose epistemic voluntarism.
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options if all of the alternative options are credence functions. But what if there are
other epistemic options?

Greaves and Wallace (2006) propose a different kind of epistemic option: what I’ll
call credal gambles. Credal gambles are functions from worlds to credence functions.
Insofar as the agent doesn’t know which world is actual, she may not know which
credence function she will end up with if she takes a credal gamble.

Credal gambles can have higher expected utility by the lights of a probabilistic
credence function than the option of maintaining that credence function, as the example
below illustrates:

Toy example. Suppose there are exactly two possible worlds: wy, where & is
true, and wy, where £ is false. Suppose A is uncertain about 4. She has the option
of maintaining her current (probabilistic) credence function, which she knows
is not maximally accurate. (After all, she is uncertain about 4; if her credences
were maximally accurate, she would be certain either about / or its negation—
whichever was true.) And she has the option of taking a credal gamble, which
will involve adopting credence 1 in & and 0 in —A if w is actual, and adopting
credence O in & and 1 in —h if wy is actual. Then the expected accuracy of the
credal gamble is maximal. So it must have higher expected utility for A than the
option of maintaining her current credences.

Therefore, strict propriety does not have the result that rational agents will never prefer
to change their credences. Rational agents will prefer favorable credal gambles over
maintaining their own credence functions.

One might worry: shouldn’t rational agents always prefer—and take—the credal
gamble that maps each world to the omniscient credence function at that world?
Truth-directedness guarantees that this credence function maximizes accuracy. But it
is uncontroversial that an agent is not irrational for failing to be omniscient. Greaves
and Wallace argue that not all credal gambles are epistemic options. For example, the
credal gamble that assigns the omniscient credence function of each world to each
world is not (or not always) an epistemic option.

Greaves and Wallace restrict epistemic options (which they call “available acts™)
to a specific set of credal gambles. To do so, they localize update policies to specific
learning experiences. Suppose A expects at ¢ to undergo some learning experience at
some later ¢/, but isn’t sure what she’ll learn. Let £ be the set of propositions that she
thinks might be her total evidence upon undergoing this learning experience. Greaves
and Wallace stipulate that £ must be a partition. Credal gamble U is an epistemic option
for A at 7 justin case, forall e € &, for all w, w’ € e, U(w) = U (w’). In other words:
U is an epistemic option for A at ¢ just in case there’s a function Ug : £ — C such
that for all w € W, if w € e, then U (w) = Ug(e). Intuitively: the credence function
that U has you adopt is a function of your total evidence. It doesn’t involve you being
sensitive to information that you don’t possess. The natural interpretation of epistemic
options is that they represent the agent’s plan for how to update her credences: if she
learns eg, she’ll update to c;. If she learns e, she’ll update to ¢>. And so on.

Greaves and Wallace (2006) prove that if a rational agent prefers to maximize
expected accuracy relative to a strictly proper accuracy measure, then the agent will
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prefer optional credal gambles that update by conditionalization on the agent’s total
evidence.

2 The puzzle
2.1 Does accuracy-first epistemology permit prior uncertainty?

The central question of this paper is: Is rational transparent modesty compatible with
accuracy-first epistemology?

An agent’s ur-priors can be metaphorically characterized as the credences she
assigns before receiving any evidence. Can a rational agent be transparently modest
about her ur-priors? If some ur-priors are rationally impermissible, then accuracy-first
epistemology says that their impermissibility is entailed by the fact that they violate
some epistemic decision rule for the pursuit of accuracy.

For example, Pettigrew (2016b) argues that the correct decision rule for ur-prior
selection is Maximin. Maximin requires rational agents to choose an option whose
worst possible outcome is no worse than the worst possible outcome of any other
option. Given a sigma algebra F' of relevant propositions, there is exactly one proba-
bility function that satisfies Maximin with respect to accuracy: one that assigns equal
credence to all of the strongest non-empty elements of F. In other words, Pettigrew
argues, this credence function will satisfy a principle of indifference.

We assumed that rationality requires knowledge of the correct epistemic decision
rules and knowledge of what constitutes accuracy. So again, the rational agent can
immediately deduce which ur-priors are rationally permissible.” So accuracy-first
epistemology rules out rational prior uncertainty.

2.2 Does accuracy-first epistemology permit update uncertainty?

For the same reasons, accuracy-first epistemology rules out rational update uncer-
tainty (uncertainty about what update policy is rational, given a body of evidence),
except insofar as the relevant uncertainty boils down to either evidence uncertainty or
introspective uncertainty.

2.3 Does accuracy-first epistemology permit evidence uncertainty?

Schoenfield (2017) argues that accuracy-first epistemology rules out rational evidence
uncertainty. The argument runs as follows:

Recall Greaves and Wallace’s condition on epistemic options: A’s learning expe-
rience is represented by the set of propositions £ that A might learn at t. A credal
gamble is an epistemic option just in case, for all e € £, U assigns the same credence
function to all worlds in e. What credence function the rational agent ends up with at
a world will be a function of what her total evidence is at that world.

7 Here I assume that accuracy-first epistemology requires ideally rational agents’ certainties to be closed
under entailment. This follows from probabilism.
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Greaves and Wallace presuppose that & is a partition. But let’s suppose that in some
circumstances an agent can regard it as possible that she learn e and possible that she
learn ¢’ # e where e and ¢’ are compatible. In such cases, if the agent’s total evidence
is e, her total evidence does not entail the proposition that e is her total evidence. Call
this latter proposition Te.

Tey e

€l Te,

If e and ¢’ are compatible but not identical, can they warrant different updates?
Intuitively, yes. But this is impossible given the definition of an epistemic option. For
reductio, suppose Ug(e) # Ug(e’). Select an arbitrary w € e N ¢’. By the definition
of epistemic options, U (w) = Ug(e) and U (w) = Ug(e’). Contradiction.

So if the agent’s predicted evidence is nonpartitional, then U cannot be a function
of her evidence propositions. It must be a function of a partition over W.

Greaves and Wallace assume the widely accepted thesis that the correct theory of
epistemic rationality will make an agent’s rational update policy a function of the total
evidence she receives and her priors. What credence should she adoptin w € eNe’? It
depends on what total evidence she in fact receives from her learning experience in w.
In all worlds where an agent’s total evidence is e, epistemic options should assign the
same credence function. But that means that the optional credal gambles will be those
that are functions, not of £, but of TE = {Te : e € £}. Even if £ is nonpartitional, TE
is partitional.

Butnote: for any partition IT such that all epistemic options assign uniform credence
functions within the cells of IT, the epistemic option that maximizes expected accuracy
will be one that is omniscient about the propositions in I1.%

So, Schoenfield concludes, accuracy-first epistemology requires that A prefer
that if her total evidence is e, she be certain of Te. Schoenfield shows that given
Greaves and Wallace’s characterization of credal gambles as epistemic options, the
update policy that maximizes expected accuracy is not, pace Greaves and Wal-
lace, conditionalization: where ¢* is the agent’s prior credence function, and where
c*(x AY)

c*(y)
Conditionalization Given total evidence e, adopt c, = c*(- | e).

c*(x | y) =ar

i

Instead, Schoenfield shows, maximizing expected accuracy requires conditionalizing,
not on one’s total evidence e, but on Te—even if e doesn’t entail Te. Following Hild
(1998), call this rule “““auto-epistemic conditionalization” or ‘A-E conditionalization™:

A-E conditionalization Given total evidence e, adopt ¢, = c*(- | Te).

8 If the partition is maximally fine-grained, then all credal gambles are epistemic options, and then only
the policy of updating to omniscience maximizes expected utility.
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So, given Greaves and Wallace’s characterization of epistemic options, accuracy-first
epistemology rules out rational evidence uncertainty.

Objection: Greaves and Wallace’s result, and Schoenfield’s generalization, only
require that rational agents synchronically prefer, in advance, to update in certain
ways on their total evidence. For all that, the agent may update in a different way, and
end up with a probabilistic credence function that both maximizes expected utility by
its own lights and exhibits evidence uncertainty.

Reply: insofar as accuracy-first epistemology is capable of supporting evidentialism
at all, it will have to make an agent’s epistemic rationality sensitive to the agent’s
evidence. How is A’s credence function specifically constrained by e? The constraint
may come not from coherence but from update: conforming to a diachronic update
policy that, by A’s lights prior to receiving e, maximized expected accuracy. Or it may
be that update policies can be reinterpreted synchronically, such that when A already
has total evidence e, the fact that ¢, maximizes expected utility with respect to other
credal gambles over £ by the lights of some prior credence function constrains A to
have c,. Update policies are the only moving part in the apparatus that is sensitive to
evidence at all.

2.4 Whither transparent modesty?

Problem: Accuracy-first epistemology seems to rule out all forms of transparent mod-
esty. But examples like the Agnosticillin case suggested that transparent modesty is
possible. A preview: I'll argue that with a different decision framework, epistemic
decision theory can rescue evidence uncertainty. (It may be that prior uncertainty
and update uncertainty are lost causes for epistemic decision theory—at it might be
that that fact ultimately reveals epistemic decision theory to be untenable.) To make
sense of evidence uncertainty, it’s helpful to look to the analogy with introspective
uncertainty.

3 Lessons from introspective uncertainty
3.1 First pass

Does accuracy-first epistemology permit introspective uncertainty? At first pass: no.

Suppose some epistemic option U* will sometimes generate a credence function
with introspective uncertainty. That is, for some proposition p, it’ll assign credence
n, but will assign credence less than 1 to the proposition (*):

(*) My credence in p is n.

If the agent adopts this credence function in all worlds compatible with her evidence,
then (*) is true at every world compatible with her evidence. But if a proposition is true
at every world compatible with her evidence, then any credal gamble that maximizes
expected accuracy with respect to her prior will have the agent assign it credence 1.

So accuracy-first epistemology seems to rule out the possibility of introspective
uncertainty.
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3.2 Second pass

The argument for why introspective uncertainty would be prohibited depended on what
Carr (2017) calls a “consequentialist” version of epistemic decision theory. Conse-
quentialist epistemic decision theory functions identically to practical decision theory,
except that it imposes restrictions on the space of options (to include only epistemic
options) and utility functions (to include only accuracy measures). The logical space
of its decision problems is the space of possible worlds. We can represent its decision
problems, as usual, using partitions of options and partitions of possible states of the
world. Both options and states are possible worlds propositions. The possible states,
orthogonal to the agent’s acts, that the agent is uncertain about must be coarse enough
to be compatible with multiple epistemic options. Decision problems can be repre-
sented with decision matrices, where columns represent possible states of the world
and rows represent possible acts. A simple example:

51 82
C1 | Wy | W2
C2 | W3 | Wy

Here, w; and w; are worlds in which the agent adopts c1, while w3 and w4 are worlds
in which the agent adopts c;.

Contrast consequentialist epistemic decision theory with nonconsequentialist epis-
temic decision theory—a form of decision theory tacitly.” employed by many
accuracy-first epistemologists and necessary for results like Joyce’s (1998; 2009)
accuracy-dominance argument for probabilism, Greaves and Wallace’s (2006)
expected utility argument for conditionalization, Pettigrew’s (2012; 2013) various
arguments for the principal principle, and so on. These results do not hold up in con-
sequentialist epistemic decision theory, and probabilism, conditionalization, and the
principal principle are all subject to rational violations (Greaves 2013; Caie 2013; Carr
2017, for discussion, see Konek and Levinstein (2019).

Nonconsequentialist epistemic decision theory is nonconsequentialist in the sense
that it does not assess credence functions in terms of the epistemic utility gained
as a consequence of the agent’s adoption of those credence functions. Each option
is assessed at all worlds—including worlds in which that option is not selected. This
requires using a finer grained logical space, which allows for a different representation
of epistemic options and epistemic decision problems.

9 N.B. the cited papers don’t mention the ways in which the nonconsequentialist decision theories used differ
from traditional practical decision theories, and in later work Pettigrew (2018) endorses consequentialist
epistemic decision theory.
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w1 wy w3 Wy

c1 | {cr,wq) | {c1,w2) | (c1,ws) | (c1,w4)

2 <C2,w1> <C2,w2> <C2,w3> <02/w4>

The logical space needed for this basic form of nonconsequentialist epistemic decision
theory is a set of world—credence function pairs. Hence ¢ can be assessed as more or
less accurate than ¢, at ws—a world in which the agent in fact adopts c;. Each option
is assigned an accuracy score at all worlds, including worlds in which it is not selected.
The epistemic value of a credence function in a world is therefore not determined by
the consequences (causal or constitutive) of the epistemic act performed by the agent
in that world—hence nonconsequentialist.'”

Distinguish between a credence function (a mathematical object; notation: c¢)
versus an agent’s act of possessing or adopting a credence function at a time (a
proposition: the set of worlds in which the relevant agent adopts the credence function
at the relevant time; notation: Ac). Each is assessable for accuracy: ¢’s accuracy at a
world versus Ac’s accuracy in a world.

We can define an accuracy measure for Ac as follows: for a set of worlds s C Ac,
a*(Ac,s) = a(c,w) forall w € s. If s € Ac, or if a(c, w) isn’t uniform across s,
then a*(Ac, s) is undefined. Note that while ¢ has a defined inaccuracy score at every
world, Ac does not. a*(Ac, {w}) is defined only if w is a world in which the agent
adopts c.

3.3 Interpretations of noncnoncononsequentialist decision theory

Nonconsequentialist epistemic decision theory diverges from traditional practical deci-
sion theories by redrawing the logical space of its decision problems. ! Its new decision
problems stand in need of interpretation. I will sketch out two possible interpretations;
this paper remains agnostic about which, if either, represents a better understanding
of the formalism.

3.3.1 Interpretation #1: Evaluation of free-floating mathematical objects

We needn’t think of the formalism that nonconsequentialist epistemic decision theory
uses as representing a decision theory for agents. Instead, we can think of it as a tool
for assessing “free-floating” credence functions for accuracy. Each credence function,
understood as a mathematical object rather than an instantiated doxastic state, exists at

10 The irrelevance of causal consequences makes a differences in cases of epistemic act-state dependence;
such cases are discussed in all papers ibid. Here, we are not concerned with such cases and are restricted to
constitutive consequences—a less familiar notion, and less obvious in how they distinguish consequentialism
from nonconsequentialism.

11 Briggs (2009) defends a form of practical analogue of nonconsequentialist epistemic decision theory and
argues that choosing options that are dominated within this form of decision problem reveals incoherence,
while mere Dutchbookability does not.
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each world (like all other mathematical objects). A credence function may maximize
expected accuracy by some agent’s lights even if the act of her adopting that credence
function would not maximize expected accuracy.

This conception clarifies the sense in which the theory is nonconsequentialist. Cre-
dence functions, qua mathematical objects, do not enter into causal relations and
therefore cannot have causal consequences (unlike acts of possessing or adopting
credence functions).

3.3.2 Interpretation #2: decision theory without self-locating information

Another way to understand the distinction between consequentialist and nonconse-
quentialist decision theories: in consequentialist decision theories, decision problems
are organized in terms of self-locating information: an agent A’s options at a time ¢
carve up the logical space in terms of the possible consequences of A’s selecting each
option at . Nonconsequentialist epistemic decision theory doesn’t organize decision
problems in this way. It doesn’t make use of self-locating information about who A
is. In particular, it doesn’t partition logical space into options in terms of de dicto
propositions about which act A performs in each world.

Instead, the options partition logical space orthogonally to the question of which
options the agent selects in each world. If we were to imagine a decision theory
appropriate for the Gods in Lewis (1979), who know various de dicto facts about the
world but don’t know which of the two Gods they are, it might be formally the same
as nonconsequentialist epistemic decision theory. Indeed, to remove all self-locating
information from the decision problem, the decision problem doesn’t even assume
that the agent exists in all of the worlds relevant to the decision. A’s epistemic options
do not partition W; they partition the enriched logical space W x C.

Note that the de se interpretation of nonconsequentialism needn’t require that agents
forget, or even pretend to forget, who they are, even temporarily. It’s just that this
information isn’t used in constructing decision problems in the way that it is in con-
sequentialist epistemic decision theory.'?

For ease of exposition, it’s helpful to distinguish the agent of the decision problem
from her “counterparts” in each world.!> A can think about herself de se as the agent
of the decision problem; she can also think about herself de dicto or de re in terms
of her counterparts in each world. A can assess the value (accuracy) of an option (c)
at a world in which A’s counterpart’s credence function is ¢’ # ¢. Importantly for
present purposes: What credence A’s counterpart has within w is no more relevant to

125 comparison: consider practical decision theory using expected utility theory. Suppose I’'m uncertain
about the state of the world, and also uncertain about whether my credences over the different possible
states of the world are rational. Expected utility theory tells me that only my first-order uncertainty is
relevant to the decision problem. It ignores the extra information about the fact that I'm uncertain about
the rationality of my state of first-order uncertainty. (One might, e.g., construct a different decision theory
that recommends hedging more in cases when you doubt the rationality of your first-order credences than
in cases where you’re confident of their rationality.) But we needn’t assume expected utility theory requires
the agent to forget about this information.

13 This paper is neutral about the existence or nature of trans-world identity; it does not rely on a Lewis
(1971)-style conception of counterparts.
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which credence function A can assess at w than what credence function anyone else
has within w.

So: ¢ may assign n to p. But within some world—credence function pairs compatible
with the ¢ option are worlds in which A’s counterparts don’t assign credence n to p—
that is, worlds in which (*) is false. And so it won’t necessarily maximize expected
accuracy to be certain of (*). Within nonconsequentialist epistemic decision theory,
then, introspective uncertainty is not rationally prohibited.

4 An objection to Greaves and Wallace

Nonconsequentialist epistemic decision theory allows for the construction of deci-
sion problems for free-floating credence functions, or decision problems without
self-locating information about any agent. On one interpretation, the objects of
evaluation—free-floating credence functions—are orthogonal to any agent’s credence
function at any world. On another, the agent A’s credal options are represented as
orthogonal to her counterparts’ possible credences. So A’s counterparts’ credences
play no more distinguished role in the decision problem than any other person’s cre-
dences.

How can we generalize nonconsequentialist epistemic decision theory from cre-
dence functions to credal gambles—that is, synchronic to diachronic rationality, or
from mere internal coherence to evidence-sensitive rationality?

Greaves and Wallace’s epistemic decision theory for update assumes and builds
on Joyce’s (1998) accuracy-based argument for probabilism. Joyce’s result is only
successful if interpreted as nonconsequentialist, and Greaves and Wallace’s result
requires elements of nonconsequentialist decision theory. In particular, they require
each credal gamble to be evaluable in worlds where the agent doesn’t select that credal
gamble. This is not merely necessary to ensure that introspective uncertainty is ratio-
nally permissible, which is itself controversial. Without this assumption, Carr (2017)
shows, there are counterexamples to Greaves and Wallace’s conditionalization result:
cases where consequentialist epistemic decision theory requires violating conditional-
ization. Worse, Greaves and Wallace’s result also depends on the assumption of strict
propriety.'* But within consequentialist epistemic decision theory, there are no strictly
proper accuracy measures.'”

However, Greaves and Wallace’s decision theory for update looks consequentialist
in crucial ways. Their treatment of agent’s credence functions is nonconsequen-
tialist: the identity of the agent does not structure the decision problems with
respect to the available credence functions. But their treatment of agent’s evidence
is consequentialist: the agent’s identity does structure the decision problems with
respect to the partition of evidence (as I explain below). Greaves and Wallace’s

14 Greaves and Wallace call strictly proper accuracy measures “everywhere strongly stable.”

15 Carr (2017, p- 521, fn. 23). This point assumes that consequentialist epistemic decision theory is commit-
ted to interpreting Strict Propriety in consequentialist terms: as saying that all acts of adopting a probabilistic
credence function maximize expected a*, rather than that all probabilistic credence functions maximize
expected a. To motivate strict propriety as a requirement on accuracy measures within consequentialist epis-
temic decision theory, we need a consequentialist notion of strict propriety. But that notion is unsatisfiable.
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decision theory therefore cobbles together assumptions from two fundamentally dif-
ferent forms of epistemic decision theory, in ways that are hard to interpret or
justify.

A problem for Greaves and Wallace’s decision theory, then, is that it uses an unmoti-
vated hybrid of consequentialist and nonconsequentialist epistemic decision theories.
It excludes self-locating information about the agent’s counterparts’ credences, but
it includes self-locating information about the agent’s counterparts’ evidence. In the
context of coherence, it evaluates free-floating credence functions. But in the con-
text of update, it evaluates functions from propositions about some individual’s total
evidence to free-floating credence functions. It’s hard to see what could justify these
pairings.

The upshot: whenever we use an even partly consequentialist epistemic decision
theory, we are forced to give up elements of Bayesianism and other plausible epistemic
principles. With purely consequentialist epistemic decision theory, we’re forced to give
up probabilism,'® conditionalization,'” and the principal principle.'® With Greaves
and Wallace’s hybrid of consequentialist and nonconsequentialist epistemic decision
theories, we’re likewise forced to give up conditionalization.

The distinction between consequentialist and nonconsequentialist epistemic deci-
sion theory is sometimes understood in terms of whether the theory considers the
causal consequences of the believer’s epistemic acts. Cases where a proposition’s
truth value depends on the agent’s credal acts are hard problems for epistemic deci-
sion theory, and for epistemology in general. But the problem is, I suggest, more
general. First and most obviously, similar problems arise for cases where a credal
act constitutively, rather than causally, verifies or falsifies credences therein (as in
the case of higher-order credences). Second, for proponents of evidential decision
theory, the problems arise for propositions that are causally independent, but not
probabilistically independent, of credal acts.'® Third, the cases that motivate Trans-
parent Modesty, e.g. Agnosticillin above and Unmarked Clock below, aren’t cases
where the relevant propositions’ truth value depends on the agent’s credal act. Never-
theless, I claim, these are of a kind with problems for consequentialism. What unites
these problems is that they arise where epistemic decision theories treat the objects
of epistemic evaluation as elements in the system that those objects aim to repre-
sent. Yes, we believers exist in the worlds that we form beliefs about, and we form
beliefs about ourselves and the consequences of our acts. But that doesn’t mean that
either believers or credal acts are the appropriate objects of epistemic decision the-
ory.

16 A Caie (2013) shows.
17" As Carr (2017) shows.
18 1bid., fn. 27.

19 See Carr (2017).
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5 Epistemic decision theory for update
5.1 Generalization of nonconsequentialist decision theory

How might the nonconsequentialist representation of decision problems generalize
from probabilism to conditionalization—that is, from evaluations of coherence to
evaluations of evidence-sensitive rationality or rational update?

A’s epistemic options should be functions of the total evidence A might receive.
But because self-locating information is removed from the decision problems, A’s
epistemic options need not be functions of the total evidence that A’s counterparts
might receive. Crucially, in order for her decision problem to exclude self-locating
information, it must be that whatever total evidence A’s counterparts receive plays no
more distinguished role in the decision problem than any other person’s total evidence.
How can this be possible?

We have to formally distinguish A’s evidence from the evidence her counterparts
receive in any possible world. (Just as we distinguished A’s optional credences from the
credences A’s counterparts take within any possible world). But for update planning,
A may still be uncertain about what evidence she will receive. So the state space for
her decision problem cannot merely be W: it must be W x £. So the logical space for
nonconsequentialist decision problems should be generalized to W x £ x C.

Return to the toy example of nonpartitional evidence, defined over possible worlds:

Teq e

/

€l Tey

A decision problem for this example might be represented as follows:

(w1, eq) (wo, e1) (w3, e1) (w2, e2) (w3, e2) (wy, e2)

U5 <w1,€1,C1> <w2,€1,61> <w3,€1,61> <w2,€2,C2> <w3,€2,C2> <w4,€2,C2>

u2 <wl/ €1, C3> <w2/ €1, C3> <w3/ €1, C3> <w2/ €2, C4> <w3/ €, C4> <w4/ €, C4>

Credal gambles, in this space, are functions from (w, e) pairs to credence functions.

5.2 Choice points

Greaves and Wallace’s framework for assessing the expected accuracy of credal gam-
bles rules out evidence uncertainty because of their representation of epistemic deci-
sion problems. I've argued that the appropriate representation of decision problems,
and corresponding decision rules, for update policies should be a generalization of
decision problems and decision rules used in the assessment of (synchronic) coherence.
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Generalizing our representation of decision problems leaves open questions about
how to generalize the corresponding representation of epistemic options, accuracy,
and decision rules. Indeed, we’re even left with choice points about the logical space
for the decision problems. Finally, the epistemic decision problems, with their distinct
representation of evidence that A receives from evidence that A’s counterparts receive,
stand in need of philosophical interpretation.

My aim in this paper is to motivate a new framework for understanding epistemic
decision problems for update policies, and to show that it accommodates rational
transparent modesty. I will not take a stand on how these different choice points are
best resolved. Below I'll explore some options, and then finally show how different
options will yield the result that transparently modest update policies may be rationally
permissible.

5.2.1 Epistemic options

The most conservative generalization of Greaves and Wallace’s epistemic options,
tailored for nonconsequentialist epistemic decision problems, will make epistemic
options the set of credal gambles that assign uniform credence functions to all (w, e)
pairs that share an e coordinate.

Let LLe; be the proposition that includes all (w, e) pairs that have ¢; as their e coor-
dinate. Let ILE be the set of all propositions Le; such that ¢; € £, where &, as usual,
represents the set of total evidence (possible worlds) propositions that A may learn as
the result of her learning experience. LLe propositions represent the agent’s evidence,
rather than the evidence her counterparts receive in each possible world. LE forms a
partition even when £ does not. (This is by design; as we saw, the assumption that pos-
sible learned evidence would need to be partitional entailed that rational agents exhibit
no evidence uncertainty.) Then epistemic options may be represented as functions from
L€ to credence functions. Alternatively, epistemic options may be more restricted.

We also face the question of whether the credence functions assigned by epis-
temic options are credence functions over possible worlds propositions or (w, e)-
propositions.

5.2.2 Accuracy measures

In the form of nonconsequentialist epistemic decision theory that is often presupposed
in accuracy-first epistemology, the logical space for decision problems is not the space
of possible worlds, but a space of world—credence function pairs. But the accuracy of a
credence function c is not measured according to its proximity to the indicator function
of a (w, c)-pair. Instead, ¢’s accuracy is measured according to its proximity to the
indicator function of w. Here, there is no reason for ¢ range over (w, c¢) propositions;
instead, it can simply range over possible worlds propositions.

Our generalization for update must be tweaked: A is uncertain of what evidence
she might receive (before receiving it; here I don’t presuppose evidence uncertainty),
and the evidence that she might receive is represented as orthogonal to the evidence
that her counterparts receive across possible worlds. So A’s credence function must
range over (w, e)-propositions. I discuss interpretations of this uncertainty below.
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Here, we face a choice point over whether accuracy is to be measured according
to proximity to possible worlds or (w, e)-pairs. If we choose the former, simpler
option, and if epistemic options assign credence functions that are defined over (w, e)-
propositions, then we must give up strict propriety.

Let p be a (w, e)-proposition. Define Sp as the set of (w, e)-pairs such that if
any pair in p has w; as its world coordinate, then every pair with w; as its world
coordinate is in Sp. In other words, if p doesn’t rule out a world, then Sp contains all
pairs that contain that world. These propositions are the analogues of possible worlds
propositions in the new decision space: they do not make finer-grained distinctions.
Any two credence functions that assign all the same probabilities to the S-propositions
that they are assigned over will have the same accuracy as each other at every world.
Therefore neither will assign the other greater or lesser expected accuracy than itself.
We can at best impose the weaker propriety constraint, adapted to the new space:

Propriety. Forevery ¢ € Ppandevery ¢’ € Cpsuchthatc’ # ¢,d , s epyxe c(w, e)
ale, w) = 30, mewxe C(w, eald’, w).

5.2.3 Logical space

Evidence is factive. For this reason, we might not treat all (w, e) pairs as possible, but
instead rule out all (w, e)-pairs such that w ¢ e. Alternatively, we might allow such
points in our logical space. Should these points be doxastic possibilities for agents?
If not, we may separately derive a rational prohibition on assigning positive credence
to any (w, e)-pair where w ¢ e.

5.2.4 Epistemic decision rules

Different variants of dominance avoidance and expected accuracy maximization may
be appropriate depending on how the parameters for epistemic options, accuracy mea-
sures, and logical space are set.

5.2.5 Philosophical interpretation

Nonconsequentialist decision theories face a general challenge for how they should be
philosophically interpreted.’” Our extension faces these interpretive problems and oth-
ers. In particular, we need a philosophical interpretation of what attitudes the believer
takes toward (w, e)-propositions. One suggestion: the agent’s interaction with her
evidence comes in two forms:

1. Causal-normative role What evidence she actually receives should determine how
she updates.

2. Belief object role What evidence she might receive is a fact about the world that she
can think about (in the same way that she can think about what evidence anyone
else might receive).

20 See Carr (2017) for discussion.
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For the purposes of update, these two roles may come apart. The first role is essentially
self-locating; the second is not. The e coordinate satisfies the first role; facts about her
counterparts’ evidence in each w satisfy the second role.

The most conservative use of our framework will make the e component relevant
only in the context of epistemic decision-making. Otherwise it will be invisible. In
this case, it should have limited impact on the agent’s credences in possible worlds
propositions. The extent of the impact will be affected by choices of epistemic options,
accuracy measures, logical space, and epistemic decision rules.

6 Proof of concept

Again, my aim is to introduce a representation of nonconsequentialist decision prob-
lems appropriate for update. I will not argue for any particular selections for the above
choice points or show that given these selections, some update strategy or other is
rational.

I also aim to show that this representation of epistemic decision theory, unlike
Greaves and Wallace’s, is capable of accommodating rational evidence uncertainty
and hence transparent modesty. Below, I consider a few examples:

6.1 Example 1

First: suppose epistemic options are all and only functions from L& propositions to
credence functions. Suppose further that accuracy is measured relative to worlds, and
that the logical space does not contain (w, e)-pairs where w ¢ e. Rational agents
maximize expected accuracy, where the expected accuracy of an epistemic option U
relative to a prior c* is represented as follows:

Z c*(w, e)a(U(w, e), w)
(w,e)eWxE

Now, one of the most compelling examples of rational evidence uncertainty is
Williamson’s (2011; 2014) case of the unmarked clock. Here is a simplified version:

Unmarked clock. Jane is about to look at an “irritatingly austere” clock where
the minutes and hours are entirely unmarked. The clock’s minute hand moves
in discrete one-minute steps. Jane knows that she will not be able to discern
which exact minute the clock is pointing to: her visual evidence will not be
fine-grained enough. Instead, she knows, what visual evidence she receives will
leave a margin of error: if the clock in fact reads 4:21, she will only receive the
evidence that the clock reads either 4:20, 4:21, or 4:22. In general, iff the time
reads n, her evidence will be that the clock’s reading is in » £ 1 minute. Before
seeing the clock, Jane sees every possible setting of the clock as equiprobable.

Suppose there are 720 worlds: one for each reading of the clock. Let w; be the
world in which the clock reads i. Jane knows that at each w;, she has evidence
ei = {wi—1, wi, wit1}.
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How should Jane respond to whatever evidence she receives? Many?! accept that,
if Jane’s evidence is e;, Jane should conditionalize on e;, becoming certain of it, but
uncertain of which world in e; is actual. Because it will be an open possibility, after
learning e;, that w;_; is the actual world, it will be an open possibility for her that
her evidence is not e; but e;_;. Indeed, if she conditionalizes on her prior, she will
give each world in e; equal probability, and so will be 2/3 confident that e; is not her
evidence. Hence she will exhibit evidence uncertainty and, assuming she introspects
her credences, will be transparently modest: uncertain of what her evidence is, and
therefore whether her credences are rational on her evidence.

Jane’s evidence is nonpartitional. Given Greaves and Wallace’s representation of
decision problems, the update strategy that is rational for Jane is A-E conditionaliza-
tion. This will require her to be certain not just of her evidence, but of the specific
reading of the clock. This follows from the fact that for every e¢;, the proposition Te;
is equivalent to {w;}.

Can our framework do better? Given the assumptions above, the Greaves and
Wallace result entails that, within our new epistemic decision problems, any epis-
temic option that maximizes expected utility within this framework will be one that
assigns credences over S-propositions that are updated by conditionalization on Le.
(Other propositions do not impact accuracy.) Suppose that Jane’s prior (before seeing
the clock) distributes credence equally among the possible (w;, e;)-pairs. Then the
epistemic option that maximizes expected accuracy will assign equal probability to
(wi—1, e;), (w;, e;), and (w;+1, e;). Since all three are worlds where ¢; is true, and
w;_1 and w; are both worlds where Te; is false, this epistemic option will be certain
of Se; but only have credence '/ that Te, as desired.?>

21 williamson (2011, 2014), Christensen (2010), Elga (2013a).

22 This case shows that the new framework can accommodate Modesty—but what Transparent Modesty?
To see how transparency might be achieved, let’s elaborate on Williamson’s example. Initially we parti-
tioned worlds only according to the minute hand of the clock. That’s not fine-grained enough to represent
propositions about the agent’s credences, as needed for transparency.

Suppose w7 is actual. For appropriate fine-graining, we’ll divide this into three worlds, compatible with
three possibilities that she allows for what her credences will be conditional on w7.

wé’ her credence function is centered too high: it assigns positive credence to {w7, wg, wg}

wl7 her credence function is centered too low: it assigns positive credence to {ws, wg, w7}
w§ her credence function is centered just right: it assigns positive credence to {wg, w7, wg}

So from the initial space of 720 possibilities, we can divide each possibility in our old partition into
three worlds: ones where her credences the clock reads i and her credences are centered too high, too
low, or just right. So upon updating on e7, Jane’s credence function now leaves nine worlds open, and
she suffers introspective uncertainty. But now, perhaps, Jane expects to undergo a second, introspective
learning experience. Suppose this second learning experience is partitional, and one of cell of the partition
is {wg, w%, wé }—the set of remaining worlds where her credence function is centered on 7 (as it actually
is). Since this learning experience is partitional, she can update as Greaves and Wallace predicted, and be
certain of her own credences, without thereby being certain of her evidence in the learning experience. She
can therefore satisfy Transparent Modesty with respect to her total evidence. Note that on this picture, what
justifies transparency isn’t that it’s always required for maximum accuracy, but rather that it’s a rational
response to specifically introspective evidence.
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6.2 Example 2

The epistemic option that will maximize expected utility within this framework, given
the assumptions in the previous subsection, will update by conditionalization on LLe.
This will not always coincide with conditionalization on e among possible worlds
propositions. When a rational agent receives evidence e, she’ll update on Lej—a
strictly stronger proposition than e; (assuming factivity of evidence). Her resulting
credences may therefore violate conditionalization with respect to possible worlds
propositions.

It’s not obvious that this is a bad result. Gallow (2014, unpublished) and Bronfman
(2014) have argued that in cases where an agent’s future evidence is expected to be
nonpartitional, or cases where the agent does not know what her evidence is, updating
by conditionalization is sometimes irrational. Consider the toy example from Sect. 2.4.

Suppose that the agent’s prior ¢* is divided evenly over wy, ..., wq. Then since w;
and w3 are both compatible with two evidence propositions, in our finer logical space,
they’ll each have to divide into two (w, e) pairs; we’ll again split the agent’s credence
evenly.

(wi,e1) (waer) (ws,er) (waex) (wsea) (wye)

c* 1/4 1/8 1/8 1/8 1/8 1/4

The left three boxes correspond the e and the rightto LLe,. If the agent conditionalizes
on Lej, her credences will update to ¢*(- | LLey), which differs in possible worlds
propositions from updating by conditionalization on e1:

w1 wa w3
c*(-|Ley) | 12 | /4 | 1/4
c*(-]er) 1/3 1/3 1/3

Note that while this update violates conditionalization, it conforms to the alternative
to conditionalization, ExCondi, defended in Gallow (unpublished). The extent of this
consonance depends on the assignment of priors over the enriched logical space.

6.3 General considerations

So far, this framework places few constraints on rational responses to evidence. For
example, if conditionalization on LLe-propositions doesn’t conform to conditional-
ization over possible-worlds propositions, one might worry that update is utterly
unconstrained. We can mitigate this worry, at least somewhat, by noting that at the
level of possible worlds propositions, the resulting credence functions will conform
to Jeffrey Conditionalization relative to some input partition. This partition will be
non-trivial in any case where there are questions that LLe is irrelevant to. Further con-
straints may come from motivated restrictions on the distribution of priors over relevant
(w, e)-propositions.
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Synthese

Other assumptions about the space of epistemic options, accuracy measures, logical
space, epistemic decision rules, and philosophical interpretation may be warranted.
There are possible restrictions on epistemic options that yield the result that con-
formity to conditionalization over possible worlds propositions maximizes expected
utility. There are other possible restrictions that instead require A-E conditionalization
and prohibit evidence uncertainty. This representation of epistemic decision problems
merely allows, rather than mandates, transparent modesty.

7 Conclusion

The primary ambitions of this paper have been negative. First, I argued that accuracy-
first epistemology as traditionally understood seems unable to accommodate a widely
held view among epistemologists, namely, Transparent Modesty. Various forms of
higher-order uncertainty seem impossible within accuracy-first epistemology. Second,
we saw that the reason one form of transparent modesty—evidence uncertainty—is
ruled out is that the decision theory for update from Greaves and Wallace contains
peculiar assumptions about the role of information about the believer in epistemic
decision problems; these assumptions are in tension with each other. The Greaves
and Wallace representation of decision problems for update turns out to involve an
unmotivated mash-up of consequentialist and nonconsequentialist epistemic decision
theories. Nonconsequentialist decision theory is needed to secure any of the classic
accuracy-first results, but so far, no one has constructed a thoroughly nonconsequen-
tialist decision framework for update. The final, positive part of the paper is only a
first step in the direction of solving these problems. I suggest a general model for
epistemic decision problems, and corresponding epistemic options, that can accom-
modate nonconsequentialist update. This model does not build in the requirement that
rational agents update by conditionalization to evidence certainty. With this general-
ization, accuracy-first epistemology is able to accommodate, and perhaps ultimately
vindicate, transparent modesty.
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