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1. Plan

• Two Principles.

value of information. If evidence is available to an agent (for For decision-theoretic arguments for
value of information, see Peirce
(1967), Ramsey (1990), and Good (1967).

gathering and use) at a negligible cost, then it is instrumentally
rational for that agent to gather that evidence and use it for making
decisions.
evidence externalism. An agent’s evidence may include non- McDowell (1995, 2011), Williamson

(2000), and Goldman (2009) defend
evidence externalism.

trivial propositions about the external world.

• Aim. I want to show that when we formulate these principles
within a certain framework, a tension emerges between them.

2. Good’s Argument

• An Example.

Example 1. You work in a chemical laboratory. You want to deter-
mine the chemical properties of a certain solution: you know that it
is either acidic or alkaline, but you currently have neither more nor
less reason to think that it is acidic rather than alkaline. You don’t
want to misclassify the solution: this will make certain experiments
go wrong. You have at your disposal a blue litmus paper and a red
litmus paper. If the blue litmus paper turns red when brought in
contact with the solution, you will learn that the solution is acidic.
If the red litmus paper turns blue when brought in contact with the
solution, you will learn that the solution is alkaline. Should you test
the solution using these pieces of litmus paper before you decide
where to store the solution?

The answer of course is “Yes.” And this supports value of in-
formation. To vindicate this idea, Good (1967) offered an argu-
ment for value of information.

• The Formal Framework. Start with a formal framework for repre-
senting the agent’s evidence, her credences, and her preferences.

1. Frames. A frame F is a structure 〈W, E〉 where W is a finite set
of worlds and E is a function that maps worlds in W to sets of
worlds, which represent the relevant agent’s evidence at those
worlds.

ac al

Figure 1.1: Your Evidence Before the
Test

ac al

Figure 1.2: Your Evidence After the Test
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2. Decision-Problems. A decision problem D is a structure 〈W, E, A, π, µ, f 〉
where, besides 〈W, E〉 being a frame,

(a) A is a set of acts;
(b) π is a regular ur-prior (i.e., an initial credence function) that is π assigns values to propositions, or

sets of worlds in W. But somewhat
loosely, I will often write π(w) instead
of π({w}).

rationally permissible for the agent to have independently of all
empirical evidence;
(c) µ is a utility function that maps pairs of acts in A and worlds
in W to real numbers; and
(d) f is a function that takes any world in W as input and out-
puts an act in A that the agent most prefers relative to her evi-
dence and her utility function in that world.

• Properties of Frames and Decision-Problems. We shall need three
properties of frames and decision-problems.

1. Partitionality. A frame F = 〈W, E〉 is partitional if and only if it
is reflexive, transitive, and euclidean.

2. Coarsening. For any two frames 〈W, E〉 and 〈W, F〉, E is coarser
than F if and only if, for any w ∈W, F(w) ⊆ E(w).

3. Bayesian Rationality. A decision problem D = 〈W, E, A, π, µ, f 〉
satisfies Bayesian rationality if and only if, at any world w ∈ W,
two conditions are satisfied.

Partitionality roughly corresponds to
the following structural properties of
evidence.

factivity. If an agent’s evi-
dence entails a proposition X in
a world w, then X is true in w.
positive access. If an agent’s
evidence entails a proposition X
in a world w, then her evidence
in w entails that her evidence
entails X.
negative access. If an agent’s
evidence doesn’t entail a propo-
sition X in a world w, then her
evidence in w entails that her
evidence doesn’t entail X.

Coarsening corresponds to a no informa-
tion loss requirement: when 〈W, E〉 and
〈W, F〉 represent the agent’s possible
current and future bodies of evidence,
if E is coarser than F, then that means
that the agent doesn’t lose any evidence
over time in any world.

(a) conditionalization. Relative to her total body of evidence
E(w), the agent’s credence function is the conditional credence
function π(.|E(w)).
(b) expected utility maximization. The agent most prefers
an act that maximizes expected utility relative to her credence
function and her utility function. More formally,

(∀w ∈W)( f (w) ∈ arg max
a∈A

∑
w′∈W

π(w′|E(w))µ(a, w′)).

• Good’s Argument

good’s theorem (good 1967). Suppose there are two decision
problems D1 = 〈W, E, A, π, µ, f 〉 and D2 = 〈W, F, A, π, µ, g〉, which
are based on partitional frames and satisfy Bayesian rationality, such
that E is coarser than F. Then, for any world w ∈W,

∑
w′∈W

π(w′|E(w))µ( f (w′), w′) ≤ ∑
w′∈W

π(w′|E(w))µ(g(w′), w′),

with strict inequality unless, for all w′ ∈ E(w), f (w′) = g(w′).

This inequality is sometimes called Good’s inequality.

• Relaxing the Assumptions. In what follows, I ask what happens if Some writers (prominently, Skyrms
1990, Kadane et al 2008, Buchak 2010,
Hutteger 2014, Bradley and Steele 2016,
Campbell-Moore and Salow ms) have
tried to see what happens to Good’s
inequality when you relax some of
the other relevant assumptions. The
only other writers who have explored
the connection between Partitionality
and Good’s inequality are Ahmed and
Salow (forthcoming) and Dorst (ms).
Also, cf. Schoenfield (forthcoming).

we give up the assumption that agent’s present and future bodies
of evidence satisfy Partitionality.
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3. Externalism and the Access Principles

• Externalism. Some think that we should embrace evidence ex-
ternalism if we want to escape skepticism about the external
world.

• Access Principles. If we accept evidence externalism and fac-
tivity, then we should reject negative access. Some defenders
of evidence externalism also reject positive access, but
that’s more controversial.

• Good’s Inequality without Access Principles.

ru cacr

Figure 2.1: Your Current Evidence in
Example 2 given by 〈W, E〉

ru cacr

Figure 2.2: Your Future Evidence in
Example 2 given by 〈W, F〉

Worlds
Acts cr ru ca

Accept -450 100 -450

Reject 0 0 0

Table 1: Payoffs for Example 2

Worlds
Credence Functions cr ru ca

π(.|E(cr)) 0.1 0.8 0.1
π(.|E(ru)) 0.1 0.8 0.1
π(.|E(ca)) 0.1 0.8 0.1
π(.|F(cr)) 1/9 8/9 0

π(.|F(ru)) 0.1 0.8 0.1
π(.|F(ca)) 0 8/9 1/9

Table 2: Your Credences in Example 2

Example 2. You are about to enter a room, and look at a wall. Your
current evidence entails that the wall is going to be one of three
shades of red: crimson, rusty red, and cardinal red. On the basis of
your current evidence, you are 0.1 confident that the wall is going
to be crimson, 0.8 confident that it is going to be rusty red, and 0.1
confident that it is going to be cardinal red. You are also certain that
you can discriminate crimson from cardinal red, and vice-versa, but
you can’t discriminate rusty red from either crimson or cardinal red.
You know you will be offered a gamble where you stand to gain
$100 if the wall is rusty red, and lose $450 if it’s not. Should you
make a decision about this before you enter the room?

In this scenario, both positive access and negative access

will fail in the worlds where the wall is crimson or cardinal red. If
you satisfy Bayesian rationality everywhere, Good’s inequality will
also fail.

• The Question. Since an externalist needn’t reject positive access,
this still doesn’t demonstrate any tension betwen evidence ex-
ternalism and value of information. Can the externalist
preserve Good’s inequality while rejecting negative access?

4. Good’s Inequality without Negative Access

• Hope. The answer, one might think, is “Yes.”

Nestedness. A frame 〈W, E〉 is nested if and only if for any two
worlds w, w′ in W, if the agent’s total evidence in w, E(w), isn’t
disjoint from her evidence in w′, E(w′), then either E(w) entails
E(w′), or E(w′) entails E(w).

Geneakoplos (1989) proves:

geanokoplos’ theorem (theorem 1, geanakoplos 1989).
Suppose D1 = 〈W, E, A, π, µ, f 〉 and D2 = 〈W, F, A, π, µ, g〉 are
two decision problems which satisfy Bayesian rationality, such that



externalism and value of information 4

〈W, E〉 is partitional and E is coarser than F. If the frame 〈W, F〉 sat-
isfies reflexivity, transitivity, and nestedness, then Good’s inequality
holds for D1 and D2. r w

Figure 3.1: Your Current Evidence in
Example 3

r w

Figure 3.2: Your Future Evidence in
Example 3

• An Example. There are plenty of cases where negative access

fails, but nestedness holds.

Worlds
Acts r w

Accept 100 -10,000

Reject 0 0

Table 3: Payoffs for Example 3

Worlds
Credence Functions r w

π(.|P(r)) 0.99 0.01

π(.|P(w)) 0.99 0.01

π(.|Q(r)) 1 0

π(.|Q(w)) 0.99 0.01

Table 4: Your Credences in Example 3

Example 3. You are about to enter a room and see a wall. You don’t
know for sure what the colour of the wall is, but it is 0.99 likely by
lights of your current evidence that the wall is red. If the wall is
red, your evidence after entering the room will entail that it is red.
However, there is a small probability of 0.01 that it is white, but lit
up with red right. In that case, your evidence will remain the same
as before. You also know that immediately afterwards, you will be
offered a gamble where you stand to gain $100 if the wall is red,
and lose $10000 if the wall isn’t red. Should you make a decision
about the gamble before entering the room?

In this scenario, negative access fails. But since nestedness
holds, Good’s inequality is preserved.

5. The Argument from Fallibility

• Nestedness and Negative Access. Nestedness should fail for the same
reasons for which negative access fails.

– negative access fails because the mechanisms by which we
gather information about the external world are fallible: they
sometimes provide us false information even when we have no
clue that this has happened.

– Nestedness should fail in cases where there are multiple such
mechanisms, which malfunction in the relevant ways indepen-
dently of each other.

• A Final Example.

rs

wo

ro

ws

Figure 4.1: Your Current Evidence in
Example 4 given by 〈W, E〉

rs

wo

ro

ws

Figure 4.2: Your Future Evidence in
Example 4 given by 〈W, F〉

Example 4. You are about to go into a room and encounter a wooden
wall. You don’t know for sure what the colour of the wall is or
what kind of wood it is made of. But you are rationally 0.99 confi-
dent that the wall is red (/made of sandalwood). If the wall is red
(/made of sandalwood), you will see that it is red (/know by smell
that it is made of sandalwood); so your evidence after entering the
room will entail that the wall is red (/made of sandalwood). How-
ever, there is a small probability of 0.01 that it is white, but will be
lit up with red right when you enter the room (/made of ordinary
wood but smeared with sandalwood perfume). If that happens,
your evidence will remain the same as before.

Relative to your current credence function, the possibility of the
wall’s being red is probabilistically independent of the possibility
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of its being made of sandalwood, while the possibility of the wall’s
being white is probabilistically independent of the possibility of
its being made of ordinary wood. You also know that immediately
afterwards, you will be offered a gamble where you stand to gain
$100 if the wall is red and made of sandalwood, and lose $5,000 if
the wall is either white or not made of sandalwood. Should you
make a decision about the gamble before entering the room?

Worlds
Acts rs ro ws wo

Accept 100 -5,000 -5,000 -5,000

Reject 0 0 0 0

Table 5: Payoffs for Example 4

Worlds
Credences rs ro ws wo
π(.|E(rs)) 0.9801 0.0099 0.0099 0.0001

π(.|E(ro)) 0.9801 0.0099 0.0099 0.0001

π(.|E(ws)) 0.9801 0.0099 0.0099 0.0001

π(.|E(wo)) 0.9801 0.0099 0.0099 0.0001

π(.|F(rs)) 1 0 0 0

π(.|F(ro)) 0.99 0.01 0 0

π(.|F(ws)) 0.99 0 0.01 0

π(.|F(wo)) 0.9801 0.0099 0.0099 0.0001

Table 6: Your Credences in Example 4

In this case, nestedness fails, ultimately leading to a failure of
Good’s inequality. So, if fallibility is the reason why the external-
ist rejects negative access, they cannot rely on nestedness to
preserve value of information.

• Responses. There are two strategies that the externalist could use to
reject Example 4.

– Self-Evident Preferences. She could claim: one is always certain of
what one prefers. That’s not true in Example 4.

Reply. But we can construct cases where Good’s inequality fails
even when an agent’s preferences are always self-evident to her.

– Self-Evident Credences. She could claim: one is always certain of
what one’s credences are. That’s not true in Example 4.

Reply. But, if we want to allow for failures of negative access,
then there has to be a violation of some other constraints.

6. Despair

The only other option is to reject evidence externalism and ac-
cept a Cartesian picture of evidence. But it’s by no means obvious
that Good’s inequality will hold on that picture.
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