
Math 492 Problem Set 1

1. Let {Xi}ni=1 and {X ′i}ni=1 be 2n i.i.d. random variables. Let J be uniformly
distributed in {1, . . . , n}. Show that if

W =
1√
n

n∑
j=1

Xj

and

W ′ = W − 1√
n
XJ +

1√
n
X ′J ,

then (W,W ′) is an exchangeable pair.

2. Complete the proof of the Poincaré limit: let X be a uniform random
point on

√
nSn−1 and let

W =
1√
n

n∑
j=1

Xj .

Use Stein’s abstract normal approximation theorem to show that there is
a constant c, independent of dimension, such that

dBL(W,Z) ≤ c√
n
.
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