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Abstract

Interpreting data points as independent and identically distributed (i.i.d.) real-
izations of a random variable (RV) is a basic device for the analysis of machine
learning (ML) methods. The typical properties of such data points are governed
by the probability distribution of this RV. The probability distribution of a bi-
nary RV is fully specified by a single probability. The probability distribution
of a real-valued RV might be specified by a probability density function (pdf).
In the most general case, a probability distribution is defined by a probability
measure.

Definition

To analyze machine learning (ML) methods, it can be useful to interpret data
points as independent and identically distributed (i.i.d.) realizations of a ran-
dom variable (RV). The typical properties of such data points are then gov-
erned by the probability distribution of this RV. The probability distribution of
a binary RV y € {0,1} is fully specified by the probabilities P (y = 0) and
P(y=1) =1-P(y=0). The probability distribution of a real-valued RV
x € R might be specified by a probability density function (pdf) p(z) such that
P(x € [a,b]) = p(a)|b — a|. In the most general case, a probability distribution
is defined by a probability measure (Billingsley, 1986; Gray, 2009).
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