501 Old Mid2 hints

November 11, 2025

1 Problem 1

1.1 a
T — g 0] [¢2 0
ﬁ[y—ﬁy]m%]’[o 0'2])
V(@ =1) = Vnuyplyr =) (@) v/l () (§—py) 0, (1) = N (0, 507 ) +0,(1)
1.2 b
Vi(in(z) - In(1)) % N(0,02)

nn®(8) — V(g — ) = 022% — 0, 2"

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.

22 b
Yes.



3 Problem 3
EY|X=xz)=p(z—-1)
E[Y|jz] < 1] = E[E(Y|X)[|X] < 1]

— pE(X|IX| < 1) - p = pB(Z| —2 < Z < 0)

_ 90 —¢(=2)
0.5 — &(—2)

where Z is standard normal

4 Problem 4

T = 0,(1/y/n),7* = O,(1/n),exp(—7)—1 = O,(1/y/n),exp(—7*)—1 = O,(1/n)

1 1 . Tp -
exp(—?) = Op(a) for nl;r{:o o = 0,1(|z| > €) = Op(ry,) for any r,
5 Problem 5

5.1 a
Apply Marcinkiewics-Zygmund inequality,

o Op(n7) 1<p<?2
Op(n~%) p>2

52 b
Apply Bernstein’s inequality,
1
Pr(exp(nz?) >e) = Pr(|z| > —=)
Vn
= Pr(|Sn| = vn)
2n
<2 -
< 2ew(=0 e )



