
Course on Bayesian Epistemology
Everyday we find ourselves in situations where we do not have complete, accurate and
fully trust-worthy information on all the relevant aspects. This raises the questions of
what our beliefs in the relevant aspects are and how we form them. Based on these
beliefs we chose to act in a certain way or not to act. Objective Bayesian Epistemol-
ogy (OBE) [11, 8] is an approach tackling these problems which is currently being
developed in Kent.

The aim of this course is to show the importance of these problems, introduce
OBE, show how OBE can be applied to such problems and to compare OBE to related
approaches.

Day-by-Day Outline

Day 1 – Introduction & Motivation, Probabilism
The course will begin with a gentle introduction in which I will explain the relevance
of the area to important applied and epistemic problems. We will be discussing the
notion of rational belief and how it relates to knowledge. This will lead us to discuss
graded and full beliefs, in particular how to justify probabilistic beliefs. We will then
look at the currently most popular approach to graded beliefs.

Bullet Point Outline

• Introduction & Motivation: Explain relevance of rational belief formation for
Artificial Intelligence (in particular for Multi-Agent Systems and Autonomous
Agents) and Epistemology.

• Rational degrees of belief – probabilistic beliefs.

• Theoretical underpinning of probabilistic beliefs: Dutch Book, Cox’s Theorem.

• Subjective Bayesianism Epistemology

Day 2 – Objective Bayesian Epistemology
OBE lays out what constitutes evidence to an agent, which probability functions are
consistent with the evidence and how an agent ought to choose a probability function
consistent with her evidence. This choice is via the Maximum Entropy (MaxEnt) in-
ference process. After introducing the important concepts I will show how to justify
MaxEnt and highlight some of its important properties. We will end by studying the
differences between SBE and OBE.

Bullet Point Outline

• Introduction of OBE.

• Maximum entropy inference process, justifications and properties.
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• Comparison of OBE and SBE.

Day 3 – Bayesian Epistemology and the Principle of Total Evidence
Carnap formulated a principle of total evidence in [3] which is generally accepted by
Bayesians. This principle requires an agent to take into account all her (relevant) evi-
dence when forming beliefs. We shall be interested in how to justify this principle in
SBE and OBE and how to apply it.

Bullet Point Outline

• The principle of Total Evidence

• Relevance

• The problem of evidence aggregation

• Different kinds of evidence

Day 4 - Related Areas and Problems
On the final day I will consider related areas and problems. This should give students
an idea of how the presented material relates to other areas. I shall briefly discuss
some alternative non-probabilistic approaches to belief formation as well dynamic be-
lief change prompted by obtaining new information. Finally, I briefly touch on the
practical problem of how the private beliefs of an agent may be elicited.

Bullet Point Outline

• Imprecise Probabilities: Applications to decision making

• Dempster-Shafer Theory

• Belief revision and updating

• Fuzzy logic: Three possible interpretations of fuzzy sets

• Belief elicitation
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