EE 503 Quiz 3
Jan. 15, 2021

Duration: 25 minutes

Problem (25 pts)

The random processes s[n] and v[n] are zero mean, uncorrelated processes with the auto-correlation
sequences 15[k] = a2al¥l and ,,[k] = 62B'¥!, respectively. Assume that we observe the superposition of
two processes which is denoted as x[n]:

x[n] = s[n] + v[n].
a) Write the Wiener-Hopf equations for the LMMSE estimation of s[n] given the observations x[n]

and x[n — 1], §,[n] = wyx[n] + wyx[n — 1]. (No need to solve for wy and w;.)

b) Write the Wiener-Hopf equations for the LMMSE estimation of s[n + 1] given the observations
x[n] and x[n — 1], §y[n + 1] = zyx[n] + z;[n — 1]. (No need to solve for z; and z;.)

c) Discuss the optimality of the estimator a8, [n], where §,[n] is the estimator in part-a, for the
solution of the estimation problem in part-b.

Home Study: (Do not answer part-d in Quiz time!)

d) Discuss the optimality of the estimator ©[n] = x[n] — §,[n] for the estimation of v[n] given the
observations x[n] and x[n — 1]. Here §,[n] is the estimator in part-a. Is the estimator ¥[n] =
x[n] — $§,[n] optimal in any sense?
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