Solutions of Homework 2

1. e N(y|lu,0?) belongs to the 2-parameter exponential family. In fact,
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If y; ~ N(u,02)iid for i = 1,...,n and let y = (y1,%2,--.,¥s) then
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e In the exponential form (1)
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n =1,2,...1s the sequence of sufficient statistics.

e Conjugate prior
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2. Assume independent uniform prior distribution on the multinomial parameters. Then the
posterior distributions are independent Dirichlet:

(71,72, m3)|y ~ Dirichlet(295, 308, 39)
(n1,m5,m3)|y ~ Dirichlet(289, 333, 20),



and a; = m’:&ﬂ, Qg = % From the properties of the Dirichlet distribution (see Exercise
3.1),

ay |y ~ Beta(295, 308)
as|y ~ Beta(289, 333).

The histogram of 1000 draws from the posterior density of az — a1 is below. Based on this
histogram, the posterior probability that there was a shift toward Bush is 19%.
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hist(dif,xlab="alpha 2-alpha 1",yaxt="n",
breaks=seq(-.14,.1,.01) ,cex=2)

> length(dif[dif>0])/2000
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