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Gaussians: Marginalization property

» Take two random variables x; and X,, that are jointly Gaussian distributed:
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» Then the marginals are given by
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Gaussians: Conditioning Property

» Take two random variables x; and X,, that are jointly Gaussian distributed:
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p(x; | x,) »  Then the conditional is:
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Summing Random Variables

» The sum of two independent Gaussian random variables is also a
Gaussian random variable:
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»  Then
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Sampling Correlated Gaussian Variables

» If we have sampled a vector X of uncorrelated Gaussian variables:
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» X~ N0, \@iw

» Andify = pu + AX

+ Theny ~ A/ (u, AAT) with ¥ =AA7

. = .
» S0 if you have access to a sampler for uncorrelated Gaussian

variables, you can create correlated samples for a given mean u

and covariance X
Yo MM S

Machine Learning 1



Sampling Correlated Gaussian Variables

S NETIN (N[ A1 i)
» Then the marginals are given by

p(xy) =N (x| p Zq1)

p(xy) = N (X; |y, )

» And the conditional is given by

px;[x) =N <X1 1202 231|2> With o = py + 225, (x) — )
2 =2y — )P Iip M

» If X is an uncorrelated Gaussian random variable (i.e., X ~ A4 (0, I))
theny = pu + AX is correlated y ~ A (u, AAT) with = = AAT
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