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Abstract

The variance of a real-valued random variable (RV) is the expectation of the
squared difference between the RV and its mean. It quantifies the spread of the
probability distribution of the RV around the mean: a small variance means
that realizations concentrate near the mean. For a random vector, the variance
is the expectation of the squared Euclidean norm of the deviation from the
mean. This quantity equals the trace of the covariance matrix of the random
vector, i.e., the sum of the variances of its entries.

Definition

The variance of a real-valued random variable (RV) z is defined as the expec-
tation IE{ (x - ]E{:v})z} of the squared difference between x and its expectation
E{z}. This definition extends to random vectors x as E{HX — E{X}Hz} =
tr (C(x)), i.e., the sum of the variances of each entry of x, which can be written
compactly as the trace of the covariance matrix C™® of x.
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