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1.

X1

X2

X3

 ∼ N

1
2
3

 ,

2 0 1
0 1 0
1 0 1

.

(1) Find the distribution of

(
X1

X3

)

(
X1

X3

)
=

(
e′1
e′3

)
X ∼ N

(e′1
e′3

)1
2
3

 ,

(
e′1
e′3

)2 0 1
0 1 0
1 0 1

(e1 e3
)

= N

((
1
3

)
,

(
2 1
1 1

))

(2) Find the distribution of X1

∣∣∣∣(X2

X3

)
=

(
5
6

)

X1

∣∣∣∣(X2

X3

)
=

(
5
6

)
∼ N

(
1 + (0, 1)I−1

(
5− 2
6− 3

)
, 2− (0, 1)I−1

(
0
1

))
= N(4, 12)

(3) Find the conditional probability of X1 > 4 given

(
X2

X3

)
=

(
5
6

)
, i.e.,

P (X1 > 4|X2 = 5, X3 = 6).

Let Y ∼ (4, 12) and Z ∼ N(0, 12).
Then P (X1 > 4|X2 = 5, X3 = 6) = P (Y > 4) = P (Z > 0) = 0.5.

2. p107 2.30 (a)-(i)

(a) E(X(1)) = E

[(
1 0 0 0
0 1 0 0

)
X

]
=

(
1 0 0 0
0 1 0 0

)
µX =

(
4
3

)
(b) E(AX(1)) = AE(X(1)) = 10

(c) Cov(X(1)) = Cov
((
I2 0

)
X
)
=
(
I2 0

)
Σ

(
I2
0

)
=

(
3 0
0 1

)
(d) Cov(AX(1)) = ACov(X(1))A′ = 7

(e) E(X(2)) = E

[(
0 0 1 0
0 0 0 1

)
X

]
=

(
0 0 1 0
0 0 0 1

)
µX =

(
2
1

)

1



(f) E(BX(2)) = BE(X(2)) =

(
0
3

)
(g) Cov(X(2)) = Cov

((
0 I2

)
X
)
=
(
0 I2

)
Σ

(
0
I2

)
=

(
9 −2
−2 4

)
(h) Cov(BX(2)) = BCov(X(2))B′ =

(
33 36
36 48

)
(i) Cov(X(1), X(2)) = Cov

((
I2 0

)
X,
(
0 I2

)
X
)
=
(
I2 0

)
Σ

(
0
I2

)
=

(
2 2
1 0

)

3. p201 4.4 (a) Find the distribution of 3X1 − 2X2 +X3

3X1 − 2X2 +X3 = (3, −2, 1)X ∼ N

(3, −2, 1)

 2
−3
1

 , (3, −2, 1)

1 1 1
1 3 2
1 2 2

 3
−2
1


= N(13, 32)

4. p202 4.7 (b)

X1

∣∣∣∣(X2

X3

)
=

(
x2
x3

)
∼ N

(
1 +

(
0 −1

)(5 0
0 2

)−1(
x2 + 1
x3 − 2

)
, 4−

(
0 −1

)(5 0
0 2

)−1(
0
−1

))
= N

(
2− x3

2 ,
7
2

)

2


