ECE531 Spring 2013 Quiz 12

Your Name: Soly Ti 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. Plcase show your
work on each problem and box/circle your final answers. Points may be deducted for a disorderly
presentation of your solution.

Suppose you wish to detect the presence of a temperature trend in Worcester, e.g. an indicator
of global warming, by analyzing average monthly temperature data from Worcester over the last 30
years. A plot of the actual average monthly temperatures in Worcester is shown in Figure 1 below.
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Figure 1: Average monthly temperature in Worcester since 1983 (from Wolfram Alpha).

Each data sample is modeled as
Y = a + bk + csin(wok + @) + Wy

for k = —n,...,n corresponding to a month index with wp and ¢ known and W ~ N(0,02I) with
o known. The parameters a, b, and c are all assumed unknown.

1. 20 points. Briefly explain the physical significance of the parameters a, b, and c.

2. 80 points. Suppose the hypotheses are

Ho : b=0
Hl : b 75 0
Find the GLRT decision statistic (using approximations as appropriate) and describe how

you would find the decision threshold so that the false positive probability constraint P, < o
is satisfied. Hint:
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