
Math 152 – Fall 2008
Jo Hardin

warm-up # 10

Name:

Let X1, X2, . . . , Xn be distributed independently and identically with mean γ and variance
ν. Find:

1. E[X]

2. V ar[X]

3. E
[

1
n

∑n
i=1(Xi −X)2

]

Solution:

1. E[X] = (1/n)
∑
E[Xi] = (1/n)

∑
γ = γ

2. V ar[X] = (1/n2)
∑
V ar[Xi] = (1/n2)n · ν = ν/n

3. In your notes:

E
[
1

n

n∑
i=1

(Xi −X)2
]

=
1

n
E[
∑

(Xi − γ + γ −X)2]

=
1

n
E[
∑

(Xi − γ)2 + 2
∑

(Xi − γ)(γ −X) + n(γ −X)2]

=
1

n
{E[

∑
(Xi − γ)2]− 2E[(X − γ)

∑
(Xi − γ)] + nE[(X − γ)2]}

=
1

n
{
∑

E[(Xi − γ)2]− 2nE[(X − γ)2] + n
ν

n
}

=
1

n
{nν − 2n

ν

n
+ ν}

=
n− 1

n
ν ⇒ Biased!


