HW6 solution

7.2.1 Recall that for the model discussed in Example 7.1.1, the posterior distri-
bution of § was Beta(nZ + a,n (1 — Z) + 3). The posterior density is then given
by
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The posterior mean is given by
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7.2.2 Recall that for the model discussed in Example 7.1.2 the posterior distri-

bution of y is
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By exercise 2.6.3, the posterior distribution of the third quartile ¥ = p+ 092975
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Since the normal distribution is symmetric about its mode and the mean exists,
the posterior mode and mean agree and given by
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7.2.6 Recall that the posterior distribution of # in Example 7.2.2 is
Beta(nZ + a,n (1 — Z) + B). To find the posterior variance we need only to find
the second moment as follows.
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The posterior variance is then given by
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7.2.10 The likelihood function is given by L (\|zi,...zn) = A"e "**. The
prior distribution has density given by B5°A*~1e=%* /T (ap). The posterior
density of X is then given by 7 (A|z1,...z,) o« APTe0—le=A(nZ+50) " and we
recognize this as being the density of a Gamma(n + ag, nZ + f;) distribution.
The posterior mean and variance of A are then given by E(A|z,,...z,) =
(n+ ag) / (nZ + Bo) , Var (A\| z1, ...zn) = (n + ag) / (nZ + Bo)*.

To find the posterior mode we need to maximize In (A" +e0~1e=AnE+5)) —
(ap +n —1)In A=A (nZ + By) . This has first derivative given by (ag +n — 1) /A
— (nZ + By) and second derivative — (ap +n — 1) /A2. Setting the first deriva-
tive equal to 0 and solving gives the solution A = (ag +n — 1) / (nZ + Bo) . The
second derivative at this value is — (nZ + fo)* / (o +n — 1), which is clearly
negative, so ) is the unique posterior mode.



