The variance of a random variable X is its second central moment, the expected value of the squared deviation from the mean μ = E[X]:
[image:  \operatorname{Var}(X) = \operatorname{E}\left[(X - \mu)^2 \right]. ]
This definition encompasses random variables that are discrete, continuous, neither, or mixed. The variance can also be thought of as the covariance of a random variable with itself:
[image: \operatorname{Var}(X) = \operatorname{Cov}(X, X).]
The variance is also equivalent to the second cumulant of the probability distribution for X. The variance is typically designated as Var(X), [image: \scriptstyle\sigma_X^2], or simply σ2 (pronounced "sigma squared"). The expression for the variance can be expanded:
[image: \begin{align}
\operatorname{Var}(X) &= \operatorname{E}\left[(X - \operatorname{E}[X])^2\right] \\
&= \operatorname{E}\left[X^2 - 2X\operatorname{E}[X] + (\operatorname{E}[X])^2\right] \\
&= \operatorname{E}\left[X^2\right] - 2\operatorname{E}[X]\operatorname{E}[X] + (\operatorname{E}[X])^2 \\
&= \operatorname{E}\left[X^2 \right] - (\operatorname{E}[X])^2
\end{align}]
A mnemonic for the above expression is "mean of square minus square of mean". With floating point arithmetic, this equation should not be used, because it suffers from catastrophic cancellation if the two components of the equation are similar in magnitude. There exist numerically stable alternatives.
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