ECES531 Spring 2013 Quiz 2

Your Name: SolLUuTiON

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. 50 points. Suppose you have a coin that comes up heads with probability 0 < < 1. You toss
a coin n independent times and define the scalar observation Y € {0,...,n} as the number
of heads observed. You wish to estimate the unknown parameter 8, i.e. the probability that
the coin comes up heads, from this scalar observation.

We know that Y is binomially distributed with
0 — —a = [ \gy (n—y)
pr(4:6) = Prob(y =3:0) = ()1 -0

for y € {0,...,n} with (}) = W;"i—m We also know E[Y] = nf and var[Y] = nf(1 - 6).
Question: Is §(y) = £ an MVU estimator?

2. 50 points. Suppose you receive threc observations
Yy = cos{wk + @) + Wy,

for k = —1,0,1 with Wj & N (0,02). Defining the unknown parameter as 8 = (w, 4],
compute the Fisher information matrix. Your final answer should be exact. Do not use any
approximations.
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