EXAM C QUESTIONS OF THE WEEK

S. Broverman, 2006

Week of September 25/06

A Bayesian model has a model distribution X which is negative binomial with parameters
rand 8 = 1. The parameter r has a prior distribution which is exponential with amean of 1.

A single sample value of X isobservedto be X = 1.

Find the posterior density of 7.

Solution can be found below.



Week of September 25/06 - Solution

_ _f@r)
= P(X=1) °

where f(x,r) isthejoint density of X and r, and P(X = 1) isthe marginal probability of X.

The posterior density of r is n(r|X = 1)

f(1,r) = P(X =1]|r) - n(r) , where =(r) isthe prior density of r.

We aregiventhat 7(r) = e (exponentia with amean of 1).

Wearealso giventhat P(X = 1|r) = # (negative binomial with 3 =1).

The marginal probability for X isfound from

P(X=1)= [“f(L,r)dr = [[P(X =1|r) - w(r)dr = [~ - e "dr =5 [r-(2e) " dr

We usetheintegrationrule [;“te™* dt = %, with a = In(2e) , so that

The posterior density is 7(r|X = 1) = PJE()Z)U = [t -e‘r]/.2953 :



