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Answers to practice midterm exam

1a.) N = q, n = 1, Λ = 1
b.) Posterior is in the same family of distributions as prior, namely Ω−1|y ∼W (N ;∗,Λ∗)
c.)
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d.) n is as given, N → 0, Λ→ 0
2a.) Notice m∗ = E(β|Y) and
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is minimized by choosing β̂ = m∗ for any positive-definite

matrixW.
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c.) Use the Cholesky factorizationM∗
T = P

∗
TP

∗0
T to write (σP

∗
T )
−1(zT −m∗) ∼ N(0, Ik).
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Hence T 1/2P∗T
p→ P for PP0 = Q−1. Thus

(σP∗T )
−1(zT −m∗)− T 1/2(σP)−1(zT −m∗) = T 1/2

£
(σT 1/2P∗T )

−1 − (σP)−1¤ (zT −m)
p→ 0.

Since (σP∗T )
−1(zT −m∗) ∼ N(0, Ik), it follows that T 1/2(σP)−1(zT −m∗) L→ N(0, Ik) or

T 1/2(zT −m∗) L→ N(0,σ2PP0) ∼ N(0, σ2Q−1).

In other words, the Bayesian posterior distribution becomes a better and better approxima-
tion to the asymptotic distribution of the MLE as T gets larger.


