Econ 226, Spring 2013

Answers to practice midterm exam

la) N=¢g,n=1 A=1
b.) Posterior is in the same family of distributions as prior, namely Q |y ~ W (N* A*)
c.)
p(Q7'y) o |97 exp |(—1/2)trace (27 L, yivi) | x
Q== D/2 exp [(—1/2)trace (27'A)]
= QWD 2 exp [(—1/2)trace (27'AY)]
for NN=N+T, A*=A+ ZtTﬂYtYQ

d.) nis as given, N - 0, A — 0
2a.) Notice m* = E(B|Y) and

E[B-BWB-B)IY| = E[B-m'+m'~3'W(@B-m'+m - B)Y]

= E[(B-m )W (B-m)|Y] +E |(m" - B)W(m" - B)|Y]
because
E|(8-w')W(m' - B)Y| = E[(B-m")[Y]Wm" - j)
= OW(m" - j)
0.

Thus E [(ﬁ — B)IW(B — B)|Y] is minimized by choosing 3 = m* for any positive-definite
matrix W.
b.)

m* = (I"'M'+7" thx;)_l (T""M " "m+ Ty xy,)
5 (plim 77y xtxg)_l (plim 771 3" %yt
= B

c.) Use the Cholesky factorization M4 = P5P% to write (6P%) ! (zr — m*) ~ N(0,1I;).
Notice

TM; = T (M43 xx])"
— (T‘ll\/I_1 + 771! thxg)_l
QL
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Hence TY?P%; 2 P for PP’ = Q~!. Thus

(oP;) H(zr —m*) — TV?(0P) " (zr —m*) = T [(¢T"*P;)" — (¢P) '] (zr — m)

0.
Since (0P%) " (zy — m*) ~ N(0,1L,), it follows that TV2(¢P)~!(z — m*) = N(0,1,) or
T'?(z7 — m*) & N(0,0°PP') ~ N(0,52Q ).

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.



