
Solutions: Problem Set 6
1. We have
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Therefore,
E(N) = M ′(t)|t=0 = tet

2/2|t=0 = 0,

E(N2) = M ′′(t)|t=0 = (1 + t2)et
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and var(N) = E(N2) = 1.
2. We have
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where the second line follows by making the change of variables z 7→ σz. This is the same as
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where a = εs
σ , and so we only need show that a
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2/2 dz is bounded. We can use the gross bound that
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for some absolute constant L. Thus we obtain the desired inequality.
3. For any δ > 0, we have
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Since E|Xk|≤δsn(X2
k) is the expected value of X2

k when |Xk| ≤ δsn, it is necessarily less than or equal to
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Since this final sum goes to 0 as n→∞, we see that

lim
n→∞
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≤ δ. (∗)

since this holds for any δ > 0, we have
lim
n→∞
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→ 0.

Also, using (∗) with δ < ε2, we see that the last term in equation 11 is bounded by a constant multiple of ε.
4. If all the Xk’s are identically distributed, we can write Xk = X for all k, and see that the left hand side
of equation 12 is equal to
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For this problem, we assume that X has a finite variance σ2 > 0, and so we know that EX(X2) = σ2 <∞.
(Note that EX(X2) = σ2 here becaus EX(X) = 0.) Thus E|X|>α(X2) must go to 0 as α → ∞, and so as
n→∞, E|X|>ε√n√σ(X2) must go to 0. This shows that equation 12 is satisfied.
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