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Gohih ¢ bocle to Example 2.

2. Suppose we have a real observation Y given by

Y=N+6S

where N ~ N(0,1), P(S =1) = P(§ = ~1) = 1/2, and © has pdf

8%/2
w(€)={ Kef'/2, 0<6<1

0, otherwise

where K = | fol €%'/24g)-1. Assume that NV, ©, and S are independent.

(2) Find the MMSE estimate of © given Y = y.
(b) Find the MAP estimate of © given Y =y.




4. Suppose we have a single observation y of a random variable Y given

by :
) Y=N+¢€

where NV is a Gaussian random variable with mean zero and variance
o2. The parameter © is a random variable, independent of N, with
probability mass function

= -1

= +1.

1
mm=Pm=m={§’

(a) Find brmse and arap. (You may consider the parameter set
AtobeR.)

(b) Under what conditions are the two estimates in (a) approxi-
mately equal?

5. Suppose © is a random parameter with prior density

e? 6>0
M”={o, 8<0,

and that Y has conditional density

po(y) =20 —c0<y< oo

Find éMMSE and éMAp.

q4-26

7. Suppose © is uniformly distributed on the interval (0, 1) and that we
observe Y = N + © where N is a random variable, independent of 6,

with density

— e n>0
P”(")"{o, n<0.
Find éMMSE,éABs,_.and Omap. . bt R e

8. (a) Consider the observation model of Exercise 7 but with the prior

of Exercises 5 (i.e., N and © both have the unit exponential
distribution). Find the MMSE and MMAE estimates of © based
onY. .

(b) Find the minimum mean-squared error for (a).
(c) Consider now the observation model

Yy =N+, k=1,...,n,

where N1, Na, ..., Ny, and © are i.i.d random variables with the

unit exponential distribution. Find the MAP estimate of © based
on Y1,Ys,...,Y,.
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