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November 18, 2008

1. (a) The prior PDF of O is

1 ifo<o<1
fol0) = { 0 otherwise

and the conditional PDF of the observation is

fo<z<é
otherwise

1
fxe(z]0) = { 8

We can easily compute

1
fox(0,z) = fo(0) fxje(x | 0) = { 8 oftgefwfsf 6<1
and . O )
fx(x) =/0 fo(0)fxo(x | 6)de :/x 50 =T —.

Using Bayes’ rule, we obtain the posterior PDF of ©

fo(0)fxje(x | 0) _{ T f0<z<f<1
fx(@) ’

foix(@]z)=

0 otherwise
(b) Similar to the case when n = 1, we have

Lo <0<
th...7Xn|®(x17,”7xn|9):{ 95 1f0<xmax_9_1

otherwise

where
Tmax = max{xi, -, Ty}

We can now obtain the joint distribution of X1,...,X,, for n > 1:

1 N |
Pex@rew) = [ fol0)fx, . xolaran | 0)do = [ ag
Tmax
L1
Infl .
= n»;y,afl if 0< Tmax S 1

0 otherwise

The posterior PDF of © is therefore
lamax) i < g <#<1
0 Yy — 9TL 1 max = —
foixi,..x, (0 | 21 Tp) { 0 otherwise

Where ¢(zmax) = % is a normalizing constant that depends only on Tyax.
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2. (a) From Bayes’ rule, the posterior PDF of © has the form

) e(n,z) fo(0)8* (1 —0)"" if0<h<1
Jeix (6] x) = { 0 otherwise
where ¢(n, x) is a normalizing constant (independent of 6).
(b) Substituting, we have the posterior PDF of ©
OO g < q
9 k = C(a,ﬁ,n,x)
foix (8 1) { 0 otherwise

where C(a, 3,n,x) is again the normalization constant. The posterior PDF is also a beta
density, with parameters o’ = a+z and 8/ = +n — k.

The graph below illustrates the prior for « = 1, = 1 and the resulting posterior for n = 8
and x =1, 3,4:
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