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Exercise 1:
Denote the center of a set A ⊂ R by µ(A) = 1

|A|
∑

a∈A a. Given a set P ⊂ R, we draw n
points uniformly at random from P . Denote by xi the i-th point that is drawn uniformly at
random from P , and let X = {x1, . . . , xn}.
In Handout 5, we observed that

E[µ(X)] = E[xi] = µ(P ) and Var(µ(X)) =
1

n
Var(xi).

Now we want to estimate the variance Var(xi) by

σ2 =
1

n

n∑
i=1

(xi − µ(X))2.

Show that this estimate is biased, i.e.

E

[
1

n

n∑
i=1

(xi − µ(X))2

]
=
n− 1

n
Var(xi).


