
Math 867 Spring 2015 Homework 3

Due: June 24, 2015

1. (Multiple testing) In a multiple testing situation with both N0 and N1 positive, show that
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where ᾱ and β̄ are the average size and power of the null and non-null cases, respetively. (Refer

to Figure 4.1 of Efron’s book for the meanings of a and b.)

2. (Benjamini–Hochberg procedure) For t ∈ (0, 1], let a(t) be the number of null cases with pi ≤ t,
and let A(t) = a(t)/t. Verify (4.19) in Efron’s book:

E{A(s) |A(t)} = A(t) for s ≤ t.

3. (Two-sample mean test) Consider the test statistic in Chen and Qin (2010):
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Assume
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Show that under H1,
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where the o(1) term vanishes under H0.

4. (Scaled Lasso) Show that the loss function
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is jointly convex in (β, σ).


