1. CH.1: Introduction

1-1 (a) p(yl0) = [T, p(yil0) = [I;", Oe 0% = Ve 0%iv = 9N e=0NT,
(b) MLE minimizes Inp(y|f) = N1Inf — 6Ny.
Olnp(y|0)/08 = N/§ —Nyj=0=1/0=y=0=1/7.

(c) p(Aly) o p(8) x p(y|0) = [e7?] x e NI = gN = 0NG+1)

(d) Part (c) is gamma density f(f) oc 0°='e %" with a = (N + 1) and b =
1/(Ng+1).
The posterior mean is E[f] =ab= (N +1) x [1/(Ny+1)] = (N +1)/(Ny+1).

1-2 (a) p(yl0) = [T, p(yil6) = T, (2m) /2 exp[— (v — 6)*/2]

= (2m) =" exp[— 32 (yi — 0)*/2]. ,

So p(yl0) o exp[— 32, (yi — 0)?/2] = exp[{— 3, (v: —7)" /2} — N(7 — 0)*/2]
(given hint.) = expl= 3, (3 — 5)° /2] exp[— N (7 — 0)7/2

The first term does not involve 6 so p(y|f) o exp[—N (7 — 0)? /2]

(b) MLE minimizes Inp(y|6) o In{exp[N(y — 0)2/2]} = N(y — 6)?/2].
Olnp(y|0)/08 = —N(y—0) =0=0=4.

(c) p(dly) o p(6) x p(y|@) o [exp(—0?/2)] x exp[—N (7 — 0)*/2]

= exp{—3[N(y — 0)*> + 6°].

(d) N(j— 0)*>+ 6> = Nij> — 2Ny + NO? + 6> = (N + 1)0*> — 2N0jj + Ny

= (N+1{0° = 252505} + Ni* = (N + D){0” — 59} — (N + 1)(5579)* + Ny,

(e) p(Oly) o exp{—3[N (7 — 0)* + ¢”]

oc exp{—3[(N + {0 — 75} — (N + 1)(]\%@)2 + Ny}

= exp{—3[(N + 1){0 - N+1y} I} x exp{=5[(N + 1)(5579)° + No*J}

o expl LN + D0 = 511} o expl =ty 0 35017

This is the kernel of a normal density with mean 5% and variance 1/(N + 1).
The posterior mean is NLHQ

(f) From preceding the posterior variance is 1/(N + 1).

The MLE is y which for y ~ N[0, 1] has variance 1/N that exceeds 1/(N + 1).

Intuitively, using prior information improves precision.

1-3 To do.

This question uses simulated methods to calculate moments, using E[g(G)] =4 S g(89).



Suppose the posterior density for parameter ¢ is N[0, 1].

(a) Calculate the posterior mean of € using S = 10, 100, 1000 and 10,000 draws.
(b) Calculate the variance of this simulation estimate when S = 100 (see Koop).
(c) Calculate E[exp(— exp(x))] using S = 10, 100, 1000 and 10,000 draws.

(d) Does Elexp(—exp(z))] actually exist? [Hint: This is tricky and can be
skipped.]



