Brovuse 2.2.2% (fafd pga3)

4.5. Gaussian conditioning. We consider the Gaussian vector (X;, X,, X;) with mean

0 and covariance matrix
2 0
0 1

(a) Is the vector nondegenerate?

(b) Argue that X; is independent of X, and X;.

(c) Compute E[X;|X;]. Write X, as a linear combination of X; and a random vari-
able independent of X;.
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Example 4.4 (Conditional expectation for Gaussian vectors. I). Let (X, Y) be a Gauss-
ian vector of mean 0. Then

E[XY]
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(4.5) E[Y|X] = X.
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(d) Compute E[e**2|X,] for any a € R. Use this to determine the conditional

distribution of X, given Xj.
(e) Find (Z,,Z,,Z;) 1ID standard Gaussians that are linear combinations of

(X1, 25, X3).
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