
Statistics 591B, Problem Set 1

Wellner; 10/05/2017

Due: Thursday, October 19, 2017

1. BLM, page 47, problem 2.7: Prove that if Z ∼ N(0, 1) is a centered normal
random variable with variance 1, then
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for all z ≥ 0.

2. BLM, page 47, problem 2.7: Elementary inequalities:

− log(1− u)− u ≤ u2
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for u ∈ (0, 1);

h(u) = (1 + u) log(1 + u)− u ≥ u2
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for u > 0;
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3. Verify the elementary calculation required to show that
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where h1(u) = 1 + u−

√
1 + 2u, u > 0.

4. Let (T, d) be a pseudo-metric space. Show that

N(ε, T, d) ≤ D(ε, T, d) ≤ N(ε/2, T, d).

5. Let Z1, Z2, . . . be i.i.d. N(0, 1) random variables, and define Xn ≡ Zn/
√

1 + log n
for n ≥ 1. Show that {Xn : n ≥ 1} is almost surely bounded and E‖X‖ ≡
E supn≥1 |Xn| <∞, but (with T = N+ ≡ {1, 2, 3, . . .} and
d2(n,m) ≡ E(Xn −Xm)2)∫ diam(T )

0

√
logN(ε, T, d)dε =∞.

Hint: Let σ2
n ≡ 1/(1 + log n). Show that P (|Xn| ≥ λ) ≤ exp(−λ2/2σ2

n) =
n−λ2/2 exp(−λ2/2), and hence find a bound for P (supn≥1 |Xn| > λ) for λ ≥ 2.
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