
Probability and Statistics SOLUTIONS 1

Answer of 12 by Xu Min

• 1.

EX =

∫ +∞

−∞
xf(x)dx =

∫ b

a

x
x

b− a
dx =

a+ b

2

EX2 =

∫ +∞

−∞
x2f(x)dx =

∫ b

a

x2

b− a
dx =

a2 + ab+ b2

3

a+ b = 2x, (b− a)2 = 12s2, â = x−
√

3s, b̂ = x+
√

3s

• 2.
lnL = n ln θ + (θ − 1) ln(

∏
xθ−1i )

dlnL

dθ
=
n

θ
+ ln(

∏
xi)

θ̂ = − n

ln(
∏
lnXi)

• 3.

lnL = −n
2

ln(2πσ2)− 1

2σ2
Σ(xi − µ)2

∂ lnL

∂µ
=

1

σ2
Σ(xi − µ) = 0

∂ lnL

∂σ2
= − n

2σ2
+

1

2σ4
Σ(xi − µ)2 = 0

µ̂ =
1

n
Σxi = x̄, σ̂2 =

1

n
Σ(xi − x̄)2

P̂ (x− t) = Φ(
x− µ̂
σ

)
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• 4.

µ̂ =
1

n
Σxi = x̄ = 997.1

σ̂2 =
1

n
Σ(xi − x̄)2 = 15574.29

P (x > 1300) = 1− P (x < 1300) = 1− Φ(2.4271) = 0.008

• 6.
E(xi+1 − xi)2 = D(xi+1 − xi) = 2σ2

σ2 = cE[

n−1∑
i=1

(xi+1 − xi)2] = c(n− 1)2σ2, c =
1

2(n− 1)

• 7.
E(θ̂2) = D(θ̂) + (E(θ̂))2 = D(θ̂) + θ2 > θ2

unbiased

• 9.

lnL = −n
2

ln(2πσ2)− 1

2σ2
Σ(xi)

2

∂ lnL

∂σ2
= − n

2σ2
+

1

2σ4
Σx2i = 0, σ̂2 =

1

n
Σx2i

E(σ̂2) = E(
1

n
Σx2i ) = σ2, unbiased

D(σ̂2) = (
1

n
σ2)2Dχ2(n) =

2σ4

n

∀ε > 0, 1 ≥ P (|σ̂2 − E(σ̂2)| < ε) ≥ 1− Dσ̂2

ε2
= 1− 2σ4

nε2

lim
n→+∞

P (|σ̂2 − σ2| < ε) = 1


