Q1

a) Let x be the linear minimum mean-square estimate (MMSE) of x given a random variable y. Consider
the random variable z = Hx Can we claim that linear MMSE estimate of z given y is z = HX Justify
vour answer by either proving it or providing a counter example, l‘\R
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b) Let & be the optimum minimumn mean-square estimate (MMSE) of @ given a random variable .
Consider the random variable = = f(r). Can we claim that the MMSE estimate of z is 2 = f(&)?

Justify your answer by either proving it or providing a counter example.
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O ¢) We have so far cousidered three types of estimators in the class. List these estimators and describe the

advantages/disadvatages of cacli.
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d) Let = be a Gaussian random variable with mean & and variance 2. Find the expected value of the

matrix
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Q4. Consider the following random veetor

x 4 vy with probability p

Hx + vy with probability (1 — p)

where x. v, and vo are all zero mean uncorrelated variables. Also. let y be a zero mean random variable.

V. X, vi.and vy are all jointly circularly symmetric Gaussian random variables.

1) Find the linear mean square estimator of z given y in terms of the linear estimators of x. vy, and vy

given y

2) Find the optinnnn mean-square estimate of z given y. What do vou conclude?

3) Is z a Gaussian random variable?
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Q2.

a) Let 2 abd y be random variables such that

y=r+uv

where x is BPSK and » has the following distribution

zero mean Gaussian with variance —I i 1
_l .
]
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zero mean Gaussian with variance = if

i) Find the optimum mean-square estimate of y given o and find the corresponding minimum mean

suare error.

i) Find the optimum mean-square estimate of » given y
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