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Conceptions of Belief

Binary: “all-out” belief. For any statement p, the agent either
does or does not believe p. It is natural to take an unqualified
assertion as a statement of belief of the speaker.

Graded: beliefs come in degrees. We are more confident in some
of our beliefs than in others.

Eric Schwitzgebel. Belief. In The Stanford Encyclopedia of Philosophy.

Franz Huber. Formal Theories of Belief. In The Stanford Encyclopedia of Phi-
losophy.
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Conceptions of Beliefs: Questions
1. Are both conceptions of beliefs reasonable?

2. Is there a unified account?

• Yes: Graded belief is an all-out belief in an “objective
probability”.

• Yes: All-out belief is a special type of graded belief (eg., above
a threshold 0 < t < 1, probability 1).

• No: Neither is a special case or species of the other.

3. What are the formal constraints on rational belief?

• rational graded beliefs should obey the laws of probability

• rational all-out beliefs should be consistent/deductively closed

• how should we justify these constraints?

D. Christensen. Putting Logic in its Place. Oxford University Press.

H. Leitgeb. The Lockean Thesis Revisited. Working Paper, 2010.
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Epistemic-Probability Models
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Adding Probabilities

Epistemic-Probability Model: M = 〈W , {∼i}i∈A, {Pi}i∈A,V 〉
where each ∼i is an equivalence relation on W is an epistemic
model and Pi : W → ∆(W ) assigns to each state a probability
measure over W , and V is a valuation function.

∆(W ) = {p : W → [0, 1] | p is a probability measure })

Write pw
i for the i ’s probability measure at state w . We make two

natural assumptions:

1. For all v ∈W , if pw
i (v) > 0 then pw

i = pv
i ; and

2. For all v 6∈ [w ]i , pw
i (v) = 0.
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Common Prior

Epistemic-Probabilistic Models: M = 〈W , {∼i}i∈A, p,V 〉

Common Prior: p : W → [0, 1] is a probability measure (assume
W finite)

Truth: M,w |= ϕ is defined as follows:

I M,w |= p iff w ∈ V (p) (with p ∈ At)

I M,w |= ¬ϕ if M,w 6|= ϕ

I M,w |= ϕ ∧ ψ if M,w |= ϕ and M,w |= ψ

I M,w |= Kiϕ if for each v ∈W , if w∼iv , then M, v |= ϕ

I M,w |= B rϕ iff p([[ϕ]] | [w ]i ) = p([[ϕ]]∩[w ]i )
p([w ]i )

≥ r
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I B0
i ϕ

I B1
i >

I Bq
i (ϕ ∧ ψ) ∧ Bp

i (ϕ ∧ ¬ψ)→ Bq+p
i ϕ, q + p ≤ 1

I ¬Bq
i (ϕ ∧ ψ) ∧ ¬Bp

i (ϕ ∧ ¬ψ)→ ¬Bq+p
i ϕ, q + p ≤ 1

I Bq
i ϕ→ ¬Bp

i ¬ϕ, q + p > 1

Archimedian Rule: If ψ → Bp
i ϕ is valid for each p < q, then

ψ → Bq
i ϕ is valid.
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I Kiϕ→ Bq
i ϕ

I Bq
i ϕ→ KiB

q
i ϕ

I ¬Bq
i ϕ→ Ki¬Bq

i ϕ

I if ϕ→ ψ is valid then so is Bq
i ϕ→ Bq

i ψ

πi ([[ϕ]]M | [[Bq
i ϕ]]M) ≥ q
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