EXAM C QUESTIONS OF THE WEEK

S. Broverman, 2006

Week of April 10/06

2. For acoin chosen at random from alarge collection of coins, the probability of tossing a head
with that randomly chosen coinis A, where A haspdf 7(\) = aX*"! defined on theinterval

0 < A< 1(itisassumedthat o > 0) . Suppose that a coin is chosen at random from the collection of
coins. Suppose that the coin is tossed twice and there is one head and one tail observed.

Find the posterior density of A in terms of «.

Solution can be found below.



Week of April 10/06 - Solution

P(X=1)= [, f(1,N)d\= [{P(X =1]A)7(A)dA = [;2X(1 = A) - ax* 1 dA
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Alternatively, [12A\(1 —X)-aA* 1 dh =2a ;A% - (1 — A)d\ = 2a- B(a +1,2)
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P(X =2)= [y f(2,\)d\ = [{P(X =2[A)m(A)d\ = [y A2- ax* 1 dA
= afyAtldy = o5
Wewishtofind 7(A|X =1) .

This can be formulated as ﬂX;&fgm = PV 1) (a+ 2N — N

(a+1)(a+2)

Alternatively, the prior isabeta distribution with ¢« = « and b = 1, and since the model distribution
of X isbinomial with n =2 and p = A, and since we have observed = = 1,

the posterior distribution of X is also betawith

d=a+zr=a+1and b'=b+n—z=1+2-—1=2,with pdf

T(A=1) = 5y - AT = AP = s A (1= )

=(a+1D(a+2)A(1—-A).



