ECES531 Spring 2013 Quiz 6

Your Name: CoLMt T o)

Instructions: This quiz is worth a total of 100 points. The quiz is open book and open notes.
You may also use a calculator. You may not use a computer, phone, or tablet. Please show your
work on each problem and box/circle your final answers. Points may be deducted for a disorderly
presentation of your solution.

1. 60 points. Suppose that © is a scalar random parameter with prior distribution © ~ U(—a,a)
where a > 0 is known. Each observation Y} is received as

Y, =0+ W,

with Wy gy (—b,b) independent of ©® with b > 0 known. Given observations yi, ..., yn,

find the LMMSE estimator of ©. Your answer should be in terms of a, b and the observations
Y1,...,yN. Discuss the cases § — 0 and § — co. Hint: You may find Woodbury’s identity
useful here.

2. 40 points. Consider a sequential LMMSE estimation scenario with scalar © and observations

Vi = hy® + Wy, for k = 0,1,... with hy known and W, & A(0,1). Defining the error

covariance
zmn]=xmr(éLMMSqu;ﬁ@,“.,y;]:[ML.”,ynD eR
Under what conditions does

o X[n] > S — 1)?
o X[n] =S — 1)?
o X[n] < Sfn — 1)?

Explain your answer.
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