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Question a) The conditional distribution of Z for W = w is normal leading to

fZ(z|w) =
1√
2πτ

e−
1
2(

z−a·w−b
τ )

2

The boxed result page 416 gives

f(z, w) = fz(z|w)fW (w)

Now W is normal thus

f(z, w) =
1√
2πτ

e−
1
2(

z−a·w−b
τ )

2 1√
2πσ

e−
1
2(

w−µ
σ )

2

After some trivial but tedious algebra we get

f(z, w) =
1

2π
e−

1
2( )

2

Question b) Z is normal distributed with parameters
E(Z) = E(E(Z|W )) = E(a · w + b) = aµ+ b, and
V ar(Z) = V ar(E(Z|W ))+E(V ar(Z|W )) = V ar(a·w+b)+E(τ 2) = a2σ2+τ 2

Question c)
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