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1. Replacing .\, in Z, = X, + N; we have
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4. MSE is the variance of the posterior law «(6|Z)
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2 Part a:

7 p(si0.0) =p(z010)p ) = { o ¥ 0 SIS0

otherwise

The region where this joint density is non-zero is the following:

x[0]

8 0

Integrating over @ gives the marginal density for z{0]:

pGl) = [p((0)6)ds
_ [ Jig 5346 0<z[0]<8
0, otherwise
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: L
= In(3) = Ia(z [0}’ 0<z[0)<6<3
0. otherwise

Part b: The MMSE estimate of 8 is
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A plot of this estimate for 3 = 1 is the following:
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The MAP estimate of 4 is
Driap = arg méaxp(H{z:[O]) = z[0]

Part c: For N > 1, we get the following:
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- 0, otherwise

p(z[0], ..., z[N —1]) = /p(}:[O]. L z[N=1],8)do



Part c:
V-1
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Taking the derivative with respect to 8 and setting it equal to zero gives
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5 Part a: The log-likelihood function is

Inp(z[0]:6) =Inz[0] — Iné 56

Taking the derivative with respect to § and setting it to zero.

Op(z[0};6) _ 1 z*[0]
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Part b:

Thus, 6 is unbiased.



Part c:

p(zl0],. ... z[N = 1:8) = [] p(z(n];9)
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