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Motivation

When judges rule on a case, they are supposed to do so based
on all the available evidence.

Right?

Well, there might be a debate to be had what exactly is evi-
dence, what is admissible evidence in court, ...

It’s also not exactly obvious of how much reading between the
lines is appropriate.

In principle, however, all the available evidence is the bases for
every ruling (of course, knowing the law, rulings and supple-
mentary materials also helps).

I hope you agree.
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Our Business

We don’t do philosophy of law, but Φ of Science.

What is the corresponding intuition for Φ of Science?

Is it in-line with scientific practise?

Is it a sensible intuition?

Do you share it?
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The Principle of Total Evidence

Form rational beliefs based on all the available evidence
[Carnap, 1947, § 3].

Beliefs are, for us, degrees of belief. Probabilities, possibly.
There are two main intuitions driving this principle in the litera-
ture:

1 Considering all the available evidence, leads to better deci-
sions.

2 Considering all the available evidence, leads to more accurate
beliefs.

The parallel to last week (pragmatic vs.(?) epistemic) is no
accident.
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The Principle of Total Evidence

Notions involved
1 Evidence,
2 beliefs,
3 ideal rationality,
4 belief dynamics,
5 ...

Theorem: Matters are (strictly) best, if beliefs are based on all
the available evidence.

Somehow, this is how things ought to be. Me thinks.
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Imagine!

Let your imaginations run wild.

Provide an analysis, explication, formalisation and/or vindica-
tion of PoTE!

Determine the notions in need of a clarification!

Guess the theorems you can prove!

Fantasise what you would do, given sufficient time?

Imagine all the formal epistemology!
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I. J. Good – Subjectivists
Objectivists
Scoring Rules

Channelling [Savage, 1971]

Fix set of possible worlds containing the actual world, Ω 3 ω∗.

Let’s consider a decision problem à la Savage.

Given acts A1, . . . ,AJ and utilities U(Aj ∩ ω), the optimal act

maximises expected utility [Savage, 1972]:∑
ω∈Ω

P(ω)U(Aj ∩ ω) .

Maximal utility, without any further evidence, is thus:

max
1≤j≤J

∑
ω∈Ω

P(ω)U(Aj ∩ ω) .
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Free Evidence 1

Perform a cost-free experiment, with possible outcomes e1, . . . , eG

partitioning Ω with non-zero prior probabilities.

If an ek obtains, the posterior probability is given by P′(F) =
P(F |ek ), Bayesian updating.

The maximal expected utility, if ek obtains, is

max
1≤j≤J

∑
ω∈Ω

P(ω|ek )U(Aj ∩ ω) .
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Free Evidence 2

The maximal expected utility of updating on the possible out-
comes is

G∑
k=1

P(ek ) ·
(
max
1≤j≤J

∑
ω∈Ω

P(ω|ek )U(Aj ∩ ω)
)

=
G∑

k=1

max
1≤j≤J

∑
ω∈Ω

P(ek )P(ω|ek )U(Aj ∩ ω)

=
G∑

k=1

max
1≤j≤J

∑
ω∈Ω

P(ω)P(ek |ω)U(Aj ∩ ω)︸                               ︷︷                               ︸
g(k ,j)

.

The best action thus has a utility of
∑
ω∈Ω max1≤j≤J g(k , j).
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Free Evidence vs. no Evidence

The expected utility of not updating is

max
1≤j≤J

∑
ω∈Ω

P(ω)U(Aj ∩ ω)

= max
1≤j≤J

∑
ω∈Ω

( G∑
k=1

P(ek |ω)P(ω)
)
U(Aj ∩ ω) = max

1≤j≤J

∑
ω∈Ω

g(k , j) .

The expected utility of updating on the possible outcomes is∑
ω∈Ω

max
1≤j≤J

g(k , j) .

∑
ω∈Ω max1≤j≤J g(k , j) ≥ max1≤j≤J

∑
ω∈Ω g(k , j).

When is the inequality strict?
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Good Moral?

So, for all decision problems (in Savage’s framework) all prior
probability functions P and agents maximising expected utility
at all times: updating by conditionalisation on all the available
evidence in the future results in greater (or equal) expected
utility than updating by conditionalisation on (a possibly empty)
subset of the information.

Avoid weakly dominated actions (updating on a subset of the
information), and thus update on all the available evidence.

Did we dream this?
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The Objective Story

Remember, the loss (minus the utility) for an objectivist is equal
to the maximal entropy in E.

So, the smaller E, the lower (or equal) the maximal entropy of
the probability functions in E, the smaller the loss.

So, the smaller E, the greater (or equal) the utility.
Let’s compare:

1 Subjectivists: Dominance (Probabilism) and expected utility max-
imisation (Value of information).

2 Objectivists: Worst-case expected utility maximisation
(Probabilism, Calibration, MaxEnt and Value of Information).
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The Accuracy Story [Oddie, 1997]

Consider an experiment with possible outcomes f1, ..., fG .

This time however the possible outcomes of the experiment are
not telling enough to surely locate the actual world, rather after
observing a particular outcome one has a probability that the
actual world is contained in a subset of possible worlds.

Use PJ
k to denote the Jeffrey posterior after observing outcome

fk .

Employ utility function u(ω,Bel) to measure epistemic utility,

which is strictly proper:
∑
ω∈Ω P(ω)u(ω,Bel) is uniquely

minimised by Bel = P.
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The Accuracy Argument [Oddie, 1997]

The difference in utilities of not updating vs. Jeffrey updating is
equal to (the only variable is P)

G∑
k=1

P(fk )
∑
ω∈Ω

PJ
k (ω)[u(ω,PJ

k ) − u(ω,P)] .

By strict propriety, this term is maximal, if and only if P = PJ
k

for all k – assuming P(fk ) > 0.

If the Jeffrey posterior is equal to the prior, no updating has
taken place.

Conclusion: If utility is measured by a strictly proper scoring
rule and rational agents aim at maximising their expected
utility, then (Jeffrey) updating on all the available evidence
maximises their expected utilities.
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MaxEnt vs. Accuracy

Let’s focus on uncertain evidence.

Jeffrey updating is reversible, two genuine updates may result
return a prior of P(F) to it’s original value.

In objective Bayesian epistemology, shrinking of E can never
return to a previous entropy maximiser.

Reversible vs. irreversible updating.

These updates mean different things in these epistemologies.

The analyses of value of uncertain information are not really
comparable.
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Issues with the real – non-imagined – Arguments

Value of information: Subjective expected utility can widely
fluctuate during truth-tropic inquiry.

MaxEnt: Why use worst-case expected logarithmic loss for set-
ting probabilities but use expected pragmatic utility for actual
decisions?

Accuracy: Expected utility increases while running around in
circles (consecutive Jeffrey updates).
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Conclusions

It’s possible to provide analyses of intuitive the value of infor-
mation.

To do so, a number of substantial, non-innocuous, assump-
tions are (seemingly) necessary.

Why is this so darn hard?
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Organisational Stuff

No more problems. No more study questions.
Exam next week. Please, don’t be late.
Register by email @ mcmp.ctps.2019@gmail.com.
Bring: 2 pens (blue or black) no pencils. You don’t need any-
thing else.
Hand in cheat sheets on Thursday.

1 1 Page A4.
2 Front side only.
3 Hand written.
4 Put your name on the back.

AFTER Christmas: no more tutorials.
Time to focus on your essays. Details to follow in January.
I’m taking topics and format suggestions (calibration,
applications).
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See you next week.
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