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• Lebesgue, 1904: measure theory

• Kolmogorov, 1933: axiomatization



Metaphysics

Probability is

• objective: property of the events in the outer world

• subjective: property of the mind

• logical: logical relation between the events



Standard interpretations

• Classical interpretation (Laplace, 1814)

• Subjective interpretation (de Finetti, 1937)

• Logical interpretation (Carnap, 1950)

• Frequency interpretation (von Mises, 1950)

• Propensity interpretation (Popper, 1957)



Classical interpretation

• Probability = the number of favorable cases divided by the number
of all equally possible cases

• Principle of indi�erence



Subjective interpretation

• Probability = measure of rational belief

• Operationalization by Dutch-book arguments

• Bayesianism: probabilistic epistemology (consistency and updating)

• Rational or empirical agent? (normativity)

• σ-additivity



Logical interpretation

• Probability = measure of justi�cation



Frequency interpretation

• Probability = relative frequency

• Actual or limiting relative frequency?

• Collectives, randomness



Propensity interpretation

• Probability = the propensity of the system to display a certain prop-
erty

• disposition and manifestation (fragility)

• Single case and long-term propensity



Remarks

• Determinism is compatible with probability

• Subjective 6= epistemic

• Laws of large numbers


