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Abstract

A random variable (RV) is a function that maps each outcome of a random ex-
periment to an element of a measurable space. Important types of RVs include
binary RVs, discrete random variables (discrete RVs), real-valued RVs, random
vectors, and random matrices. In machine learning (ML), data points are of-
ten interpreted as realizations of independent and identically distributed (i.i.d.)
RVs, whose probability distribution then governs their typical properties.

Definition

An RV is a function that maps the outcomes of a random experiment to elements
of a measurable space (Billingsley, 1986; Gray, 2009). Mathematically, an RV
is a function z :  — X whose domain is the sample space 2 of a probability
space and whose co-domain is a measurable space X. Different types of RVs
include

e binary RVs, which map each outcome to an element of a binary set (e.g.,
{-1,1} or {cat,no cat});

e discrete random variables (discrete RVs), which take on values in a count-
able set (which can be finite or countably infinite);

e real-valued RVs, which take on values in the real numbers R;
e random vectors, which map outcomes to the Euclidean space R%;
Rde.

e random matrices, which map outcomes to a space of matrices

Probability theory uses the concept of measurable spaces to rigorously define
and study the properties of collections of RVs (Billingsley, 1986).
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