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1 Problem 1
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ȳ − µy

]
d−→ N (

[
0
0

]
,

[
σ2
x 0
0 σ2

y

]
)

√
n(x̄ȳ−1) =
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1.2 b
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where Z,Z ′ are independent standard normal.

2 Problem 2

2.1 a

E(Z) = 0 E(XZ) = 0

by law of iterated expectation by conditioning on y first.

2.2 b

Yes.
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3 Problem 3

E(Y |X = x) = ρ(x− 1)

E[Y ||x| ≤ 1] = E[E(Y |X)||X| ≤ 1]

= ρE(X||X| ≤ 1)− ρ = ρE(Z| − 2 ≤ Z ≤ 0)

= −ϕ(0)− ϕ(−2)

0.5− Φ(−2)

where Z is standard normal

4 Problem 4

x̄ = Op(1/
√
n), x̄2 = Op(1/n), exp(−x̄)−1 = Op(1/
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5 Problem 5

5.1 a

Apply Marcinkiewics-Zygmund inequality,
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5.2 b

Apply Bernstein’s inequality,
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