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1. Introduction

The field of Bayesian networks, and graphical models in general, has grown
enormously over the last few years, with theoretical and computational
developments in many areas. As a consequence there is now a fairly large set
of theoretical concepts and results for newcomers to the field to learn. This
tutorial aims to give an overview of some of these topics, which hopefully
will provide such newcomers a conceptual framework for following the more
detailed and advanced work. It begins with revision of some of the basic
axioms of probability theory.

2. Basic axioms of probability

Probability theory, also known as inductive logic, is a system of reason-
ing under uncertainty, that is under the absence of certainty. Within the
Bayesian framework, probability is interpreted as a numerical measure of
the degree of consistent belief in a proposition, consistency being with the
data at hand.

Early expert systems used deductive, or Boolean, logic, encapsulated
by sets of production rules. Attempts were made to cope with uncertainty
using probability theory, but the calculations became prohibitive, and the
use of probability theory for inference in expert systems was abandoned. It
is with the recent development of efficient computational algorithms that
probability theory has had a revival within the AI community.

Let us begin with some basic axioms of probability theory. The prob-
ability of an event A, denoted by P(A), is a number in the interval [0,1],
which obeys the following axioms:

1 P(A) =1 if and only if A is certain.
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