ECES31 Spring 2013 Quiz 4

Your Name: SoLuT oN

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.

For all of the questions below, consider the observation model

Ye=0+W,
for k =0,...,n —1 where the unknown parameter # € R and where W), are i.i.d. random variables
drawn from
=1

for ~c0 <z < 00.

1. 30 points. For the case when n = 2, show that éML,g(y) = m%ﬂ is a maximum likelihood
estimator. Is this maximum likelihood estimator unique? Explain.

e Hint 1: The observation model in this problem is simple enough that you can just sketch
Py (v;6) as a function of 4.

e Hint 2: Since the observations are i.i.d., their order doesn’t matter. It may be helpful
to assume yo < y1. This assumption does not reduce the generality of your answer.

2. 30 points. For the case when n = 4, is fu4(y) = B0t 54 maximum likelihood estima-
tor? Explain.

3. 40 points. Determine the asymptotic distribution of \/r_z(éML,,, (Y)—0) as n — oco. Be explicit.

e Hint 3: For scalar Y, we have

0 )
% Inpy(y; 8) = sign(y — 6).

Note that the derivative does not exist at y = §. Nevertheless, since y = 6 with
probability zero, the nonexistence of a derivative at this point does not affect expectations
of % Inpy(y; 8) or functions thereof.
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