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1 Axioms
Focusing only
on those that
were seen as
the most
difficult.

Transitivity: If A ≽ B and B ≽ C , then A ≽ C . And, if either of the first two preferences is
strict, then the third must be strict as well.

Dominance: If an agent weakly prefers A to B conditional on every state, then she weakly prefers
A to B, so that A ≽S B for all S only if A ≽ B

• In addition, if she strictly prefers A to B conditional on all states in some non-null event,
then she strictly prefers A to B.

The Sure-Thing Principle (STP): If A and A* produce the same consequences in every state
consistent with an event ¬E, then the agent‟s preference between A and A* depends exclusively
only on their consequences when E obtains.

Comparative Confidence Ranking: For Events E and F , E. > .F when the agent strictly
prefers BetE to BetF for some outcomes g ≻ b I’ve just bolded

the ‘g’s in the
table; colors
are tedious to
add in
LATEXtables!

E & F E & ∼F ∼E & F ∼E & ∼F
BetE g g b b
BetF g b g b

When the agent is indifferent between BetE and BetF , she regards E and F as equally probable
(that is, E .=. F)

Stake Independence: Suppose that, for events E and F , and some outcomes g ≻ b, the agent
prefers BetE to BetF. (Table above).

Then, for any outcomes with X ≻ Y,

E & F E & ∼F ∼E & F ∼E & ∼F
BetE X X Y Y
BetF X Y X Y

This ensures that E. > .F rules out E. ≥ .F

Study Suggestions!: I highly
recommend
puzzling
through these
on your own
and then
checking your
work; it really
is just a matter
of practice!

□ Review Practice Problem from Discussion Section Week 5

□ Review “Constructing Representations” handout (Reading for 10/18)

□ Review Lecture Notes 5–6

□ Review #6 on HW #3

Some tips for problems: (a) Apply dominance in case of non- event; (b) Look for opportunities
to apply comparative confidence; (c) Look for opportunities to apply STP (often less obvious!)
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2 Dutch Book Arguments

Argument: From Lecture
Notes

1. Coherence: A practically rational miser will never freely perform any action when another
act is certain to leave her better off in all circumstances.

2. EU-Thesis: A practically rational miser will act to maximize her subjective expected utility.

3. Dutch Book Theorem: A miser who tries to maximize subjective expected utility using
beliefs that violate the laws of probability will act in ways that are sure to leave her worse
off than some alternative would in all possible circumstances.

4. ∴ Therefore, it is practically irrational for a miser to hold beliefs that violate the laws of
probability

⇒ What the argument shows: It’s practically irrational to be probabilistically incoherent if
you’re a miser!

a. Does it show that it’s epistemically irrational to be probabilistically incoherent?1

b. What if you’re not a miser?

– Representation Theorem is a complicated version of DBA—it applies when we assume
we’re not dealing only with misers!

Package Principle: The value of a bet is one and the same no matter what other bets it is ‘pack-
aged’ with. (That is: there can be complementarities among bets such that the value of the con-
junction of 2 bets is not merely the sum of the value of each of the conjunct.)

• But the miser presumably endorses the package principle since he only cares about money!

Special Principle (SP): For a miser, one’s credence for E is p(E) iff for a bet that pays $1 if E and
$0 if not E, their fair price is $P(E). This is a made

up name!
• For example, if their credence is .5 in p, they are willing to pay $.50 for a bet that pays $1 in
p and $0 in not-p.

• You can also scale these prices up. For instance, if they have credence .5, they are willing to
pay $1 for a bet that pays $2 if p and $0 if not-p. Similarly, they are willing to pay $50 for a
bet that pays $100 if p, etc.

Study Suggestions!:

□ Review Lecture Notes on “Dutch Book Arguments”

□ (Re-)Watch YouTube Video (https://www.youtube.com/watch?v=M_aIq-gZkGk&t=689s)

□ Review #5 on HW #3

□ Review Discussion Question Week 7 (10/19)

Some tips:

• For simple problems, make a table with (i) the agent’s credence in p and in ¬p, (ii) howmuch
they’ll be willing to pay (or charge) for a pair of bets, (iii) their payoff. See Disc.

Questions
10/19• It’s sometimes useful to normalize so that all of the payoffs are in amounts $1 or $0.

• Sometimes you’ll want to look at/compare combinations of bets.
1See Joyce (1998) if you’re super keen.
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