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Introduction



Propositions and Propositional Attitudes

Proposition: I have a pie for lunch today.

1. An abstract entity expressible by a declarative sentence.

2. It can be true or false.

3. We can adopt a variety of attitudes towards propositions.

3.1 I hope I have a pie for lunch today.

3.2 I want to have a pie for lunch today.

3.3 I believe I have a pie for lunch today.

3.4 I intend to have a pie for lunch today.
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Doxastic (belief-like) attitudes

I have a pie for lunch today.

1. World-changing propositional attitudes

1.1 I intend to have a pie for lunch today.

2. World-matching propositional attitudes.

2.1 I believe I have a pie for lunch today.

2.2 I disbelieve I have a pie for lunch today .

2.3 I am certain that have a pie for lunch today .

2.4 I am 50% sure that have a pie for lunch today.

2



Doxastic (belief-like) attitudes

I have a pie for lunch today.

1. World-changing propositional attitudes

1.1 I intend to have a pie for lunch today.

2. World-matching propositional attitudes.

2.1 I believe I have a pie for lunch today.

2.2 I disbelieve I have a pie for lunch today .

2.3 I am certain that have a pie for lunch today .

2.4 I am 50% sure that have a pie for lunch today.

2



Doxastic (belief-like) attitudes

I have a pie for lunch today.

1. World-changing propositional attitudes

1.1 I intend to have a pie for lunch today.

2. World-matching propositional attitudes.

2.1 I believe I have a pie for lunch today.

2.2 I disbelieve I have a pie for lunch today .

2.3 I am certain that have a pie for lunch today .

2.4 I am 50% sure that have a pie for lunch today.

2



Doxastic (belief-like) attitudes

I have a pie for lunch today.

1. World-changing propositional attitudes

1.1 I intend to have a pie for lunch today.

2. World-matching propositional attitudes.

2.1 I believe I have a pie for lunch today.

2.2 I disbelieve I have a pie for lunch today .

2.3 I am certain that have a pie for lunch today .

2.4 I am 50% sure that have a pie for lunch today.

2



Doxastic (belief-like) attitudes

I have a pie for lunch today.

1. World-changing propositional attitudes

1.1 I intend to have a pie for lunch today.

2. World-matching propositional attitudes.

2.1 I believe I have a pie for lunch today.

2.2 I disbelieve I have a pie for lunch today .

2.3 I am certain that have a pie for lunch today .

2.4 I am 50% sure that have a pie for lunch today.

2



Doxastic (belief-like) attitudes

I have a pie for lunch today.

1. World-changing propositional attitudes

1.1 I intend to have a pie for lunch today.

2. World-matching propositional attitudes.

2.1 I believe I have a pie for lunch today.

2.2 I disbelieve I have a pie for lunch today .

2.3 I am certain that have a pie for lunch today .

2.4 I am 50% sure that have a pie for lunch today.

2



Doxastic (belief-like) attitudes

I have a pie for lunch today.

1. World-changing propositional attitudes

1.1 I intend to have a pie for lunch today.

2. World-matching propositional attitudes.

2.1 I believe I have a pie for lunch today.

2.2 I disbelieve I have a pie for lunch today .

2.3 I am certain that have a pie for lunch today .

2.4 I am 50% sure that have a pie for lunch today.

2



Binary and Graded Doxastic

Attitudes



Doxastic (belief-like) attitudes

I have a pie for lunch today.

1. Binary doxastic attitudes

1.1 I believe to have a pie for lunch today .

1.2 I disbelieve to have a pie for lunch today .

1.3 I don’t know (suspend judgement) whether I have a pie today.

2. Graded doxastic attitudes

2.1 I am 50% sure that have a pie for lunch.

2.2 I am 0.95 confident that the winter in Gdańsk is rainy.

2.3 I am more confident that I have a pie today than green salad.
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Why Binary Beliefs Are Not Enough?

I have a pie for lunch today.

×
If I cross the street on a green light, no car

will hit me.

1. You believe both propositions, but

1.1 you would not bet your life that you have a pie today.

1.2 you bet your life everyday on a green light.

2. Suppose that you learn that a black car hits and run pedestrians

crossing on a green light.

2.1 You may still believe that you re safe when crossing on a green light,

but by learning about the rogue car, your attitude should also

change.

2.2 You now believe that you are safe to a lower degree than you did

before.

2.3 We need a more fine-grain representation than binary beliefs.

4
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Beliefs and Rationality



Binary Beliefs and Rationality

1. Belief Consistency: Rationality requires the set of propositions an

agent believes to be logically consistent.

1.1 I do not believe that it is raining and that it is not raining at the

same time.

2. Belief Closure: If some subset of the propositions an agent believes

entails a further proposition, rationality requires the agent to believe

that further proposition as well.

2.1 Suppose that I believe 1.) If my mum is a good baker, then a I will

be a good baker. and 2.) My mum is a good baker. By Belief

Closure, I believe that I will be a good baker – (modus ponens).

3. Belief Consistency and Belief Closure are proposed as necessary

conditions for an agent’s belief set to be rational (theoretical

rationality)

3.1 Theoretical rationality assesses representational attitudes in their

capacity as representations—how well they do at depicting the world

(e.g. following evidence).

3.2 Practical rationality concerns connections between attitudes and

actions (what actions are rational).

5
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The Lottery Paradox

A fair lottery has sold one million tickets. Because of the poor odds,

an agent who has purchased a ticket believes her ticket will not win. She

also believes, of each other ticket purchased in the lottery, that it will not

win. Nevertheless, she believes that at least one purchased ticket will win.

6



The Lottery Paradox against Belief Consistency

1. A fair lottery has sold one million tickets. Because of the poor odds,

an agent who has purchased a ticket believes her ticket will not win.

She also believes, of each other ticket purchased in the lottery, that

it will not win. Nevertheless, she believes that at least one

purchased ticket will win.

1.1 The ticket n. 1 will not win.

1.2 The ticket n. 3 will not win.
...

1.3 The ticket n. 1 000 000 will not win.

1.4 At least one ticket wins (the lottery is fair).

2. You cannot consistently believe that at least one ticket will win

while believing of each ticket that it will lose.

7
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The Lottery Paradox against Belief Closure

1. A fair lottery has sold one million tickets. Because of the poor odds,

an agent who has purchased a ticket believes her ticket will not win.

She also believes, of each other ticket purchased in the lottery, that

it will not win. Nevertheless, she believes that at least one

purchased ticket will win.

1.1 The ticket n. 1 will not win.

1.2 The ticket n. 3 will not win.
...

1.3 The ticket n. 1 000 000 will not win.

2. The set of these individual beliefs entails that none of the tickets will

win. Yet it seems irrational for the agent to believe that no ticket

will win.

8
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Preface Paradox

1. You write a long non-fiction book with many claims in its main text,

each of which you believe. In the acknowledgements at the

beginning of the book you write, ”I’m sure there are mistakes in the

main text, for which I take full responsibility.”

2. The concession that there are mistakes is an assertion that there is

at least one falsehood in the main text, then the belief asserted in

the preface is logically inconsistent with belief in all of the claims in

the text.
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Comparative Confidence



Ordering

1. Confidence comparisons between the propositions in a set creates a

formal structure called an ordering on that set.

1.1 I am more confident that I will have a pie for lunch than that there is

an intelligent extraterrestrial life.

2. The ordering does not have to be total – there may be some pairs of

propositions for which the ordering says nothing about the agent’s

relative confidences.

2.1 I cannot say that I am more/less confident that aliens use flying

sources rather than flying cups.

3. Comparative Entailment: For any pair of propositions such that

the first entails the second, rationality requires an agent to be at

least as confident of the second as the first.

3.1 That I am a philosophy teacher entails that I am a teacher. You

should be at least as confident that I am a teacher as that I am a

philosophy teacher. It would be strange to be more confident that I

am a philosophy teacher than that I am a teacher since if a I am a

philosophy teacher, then I am a teacher.
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Bayesian Epistemologies



Two Tenets

1. Agents have doxastic attitudes (degrees of belief, credences) that

can usefully be represented by assigning real numbers to claims.

2. Rational requirements on those doxastic attitudes can be represented

by mathematical constraints on the real-number assignments closely

related to the probability calculus.

2.1 By using real numbers, we can say how much more confident we are
(we could not do it with comparative beliefs).

2.1.1 Suppose that you study for a test. You are more confident in passing

than failing. Should you study further? It seems to depend on how

much more confident you are.

2.2 We now have a complete order - you can compare your confidence in

any propositions.
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Unificatory Attempts



Lockean Thesis

Lockean Thesis:To say that you believe a proposition is just to say that

you are sufficiently confident of its truth for your attitude to be one of

belief. Then it is rational for you to believe a proposition just in case it is

rational for you to have sufficiently high degree of confidence in it.

1. What is the threshold?

1.1 Credence 1 – but we seem to belief things that we are less than

certain.

1.2 Some lower level of credence – possibly greater than 0.5 – we should

be more confident in a proposition than its negation.
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Lottery Paradox Again

1. Let the threshold for belief be 0.95.

2. A fair lottery has sold 100 tickets. Because of the poor odds,

an agent who has purchased a ticket believes her ticket will not win

to the the degree 0.99 (one ticket wins). She also believes, of each

other ticket purchased in the lottery, that it will not win to the

degree 0.99 – her credence that ticket n. 1 loses is 0.99....

3. Acceptance Closure: If an agent rationally accepts H1 and

rationally accepts H2 then she should accept H1&H2.

4. By acceptance closure, we should believe that the conjunction of our

beliefs, and so that no ticket wins – contradicts the assumption.
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Credences as Full Beliefs

1. Graded beliefs are nothing over and above certain binary beliefs.

2. My credence 0.5 that I have a pie for lunch today consists merely in

me having some particular binary belief.

3. What belief? For example that the probability that I have a pie is

0.5.

4. But what does “probability” mean in this case?

4.1 It cannot be subjective probability (it is identical to credences).

4.2 Is it frequency – e.g. similar days like today in which I had a pie for

lunch?
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