ECES531 Spring 2013 Quiz 9

Your Name: ColuT! DI\J

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.

Suppose you receive an observation Y drawn either from conditional distribution po(y) or con-
ditional distribution p;(y) shown in Figure 1. Hypothesis #; is that the observation is drawn from

pi(y) for i € {0,1}.
Po(y) n(y)

T1 1

Figure 1: Conditional distributions for Problem 2.

1. 40 points. Find the N.eyma.n-Pea.rson detector with false positive probability constraint Py, <
o for general 0 < a < 1.

2. 10 points. Compute the probability of detection for your detector from part (a) as a function
of 0 € a <1 and sketch the ROC.

3. 40 points. Assume the uniform cost assignment and find a Bayes decision rule for a general
prior {mp,m} withm; =1—-mpand 0 < mp < 1.

4. 10 points. Compute the probability of error of your detector from part (d) as a function of
0 S o S 1.

In all cases, please simplify and describe your decision rules and make them as explicit as you can.
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