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Summary

Any philosophy that can be put ‘in a nutshell’ belongs there.
Sydney J. Harris—‘Leaving the Surface’

In Chapter 1, we give a motivation for this study and formulate two main goals.
We introduce the branch of philosophy to which this work is a contribution: formal
and computational philosophy. We give a review of the foundations of probability
and randomness, which includes mathematical and philosophical aspects. Special
attention goes out to the case of infinite sample spaces in probability.

In Chapter 2, we discuss how the concept of a fair finite lottery can best be
extended to denumerably infinite lotteries. Techniques and ideas from non-standard
analysis are brought to bear on the problem.

Chapter 3 analyzes rational belief as ‘almost certainty’ and proposes a solution
to the Lottery Paradox. A popular way to relate probabilistic information to bi-
nary rational beliefs is the Lockean Thesis, which is usually formalized in terms of
thresholds. This approach seems far from satisfactory: the value of the thresholds is
not well-specified and the Lottery Paradox shows that the model violates the Con-
junction Principle. We argue that the Lottery Paradox is a symptom of a more
fundamental and general problem, shared by all threshold-models that attempt to
put an exact border on something that is intrinsically vague. We propose application
of the language of relative analysis—a type of non-standard analysis—to formulate a
new model for rational belief, called Stratified Belief. This contextualist model seems
well-suited to deal with a concept of beliefs based on probabilities ‘sufficiently close
to unity’ and satisfies a moderately weakened form of the Conjunction Principle.
We also propose an adaptation of the model that is able to deal with beliefs that
are less firm than ‘almost certainty’. The adapted version is also of interest for the
epistemicist account of vagueness.

Chapter 4 gives a summary of the findings of Chapters 2 and 3. It shows that
by exploiting the parallels between large, yet finite lotteries on the one hand and
countably infinite lotteries on the other, we gain insights in the foundations of prob-
ability theory as well as in epistemology. We solve the ‘adding problems’ that occur
in these two contexts using a similar strategy, based on non-standard analysis. The
new element in this chapter is the development of the epistemology of an infinite
lottery.
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In Chapter 5, we present a model for studying communities of epistemically
interacting agents who update their belief states by averaging (in a specified way)
the belief states of other agents in the community. Our main goal is to calculate the
probability for an agent to end up in an inconsistent belief state due to updating
(in the given way). To that end, an analytical expression is given and evaluated
numerically, both exactly and using statistical sampling. It is shown that, under the
assumptions of our model, an agent always has a probability of less than 2 % of ending
up in an inconsistent belief state. Moreover, this probability can be made arbitrarily
small by increasing the number of atomic sentences in the agents’ language or by
increasing the size of the community of agents.

In Chapter 6, we evaluate the goals set out in Chapter 1. We draw some con-
clusions from the philosophy of probability to the philosophy of science in general.
In the outlook, we present a preliminary version of a paper on Non-Archimedean
Probability (NAP) theory, which extends the solution of Chapter 2 to uncountable
sample spaces.


