1. See lecture 10, slide 16.

2. See lecture 8, slide 8.
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(a) T(0)y) o 7(y|0)m(0) o ¥e0hr—te=P0 = guta-le=(B+D0 o (9 y+a — 1,5+ 1).

(b) ©(0ly) o< 7(y|@)7(0) o< (1 —0)7 Y921 (1 —0)5~1 = gotv=1(1 - )P+ < B, a+y, B +7)

(¢) The posterior w(8|y1, g, 76) = N(0, fi, %) where
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(a) h(X();n) = ]I(Xo;n S A) since Eo;n[H(X[);n S A)] = P(Xo;n € A)
(b) See Lecture 7, slide 25.
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(a) A suitable auxiliary variables is z; ~ Bin(1,p) Since then the joint posterior is

7(2,, B0, B1,p) = T'(Bo, 1,0.)T(B1,1,0.1) [T (1 = p)*p" =%, T(s; Bz,)-
=1
which is possible to sample from.
b) Since P(z; = 0) o< pI'(yi; Bo) and P(z; = 1) o< (1 — p)I'(yis v, B1):
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The distribution of Ay follows by same reasoning.
Finally, for p m(z,y, A, A2, p) o (1 — p)22% (p)"~2-% thus

pl... NBeta(n—Zzi-i-l,Zzi—}—l).

c) Let 8 = {5y, 51, p} The posterior distribution equals:

7r(0|Y) O(F(B(]ala()l Bl?lao 1 H yl;aaﬁ())—{_pl—\(yi;aaﬁl))'
=1



And since the accpetance rate equals:
. ﬂ(é’*!ym(@\@*)> . ( W(G*IY)>
a(@*,0) = min (1, ———————~ ) =min (1,
09) ~(61y)4(6°]6) =(61y)
_ D65, 1,0.O)I(B1,1,0.1) [Ty (1 = p*)U(ws; @, 55) + 2" T (yis o, B7))

1—p"T
F(/B()’ 17 Ol)r(ﬁlv 17 01) ?:1 ((1 - p)F(y27 «, 50) + pF(yw «, 61))
where the last equality is since MHRW is symmetric.

6. The variance of the IS estimator, 7, is
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and since

g2(x)

which is unbounded if ¢ < % Thus one can only use the proposal distribution if o > %
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