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Exercise 3.5.1. Suppose that x,y € R" satisfy ||x|| = ||y||. Show that
there exists an orthogonal matrix U such that y = Ux. Conclude that if
f(x) = f(Ux) forall U € O(m) then f depends on x only through its
norm ||x||. Hint: Consider an orthonormal basis with x/||x|| as one of the
basis vectors and another orthonormal basis with y/||y|| as one of the basis
vectors.
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Exercise 3.5.2. Show that if X has spherical distribution, then EX = 0 and
var(X) = cly, for some ¢ > 0.
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Exercise 3.5.3. Suppose X = %Z with Z ~ N(0, Iy,), where T > 0 is
a random variable independent of Z. Show that EX = 0 and var(X) =
E[t L.
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Exercise 3.5.4. If Z has a spherical distribution show that
1. The characteristic function ¥z (t) is of the form ¢(||t||?) for some ¢.
2. Show that each component has characteristic function ;(s) = ¢(s?).

3. Show that if one component of Z is Gaussian then Z is Gaussian.
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