
MATH20802: STATISTICAL METHODS
SEMESTER 2

SOLUTIONS TO PROBLEM SHEET 1

1. The mgf does not exist since

MX(t) = E [exp(tX)]

= 3

∫ ∞
1

exp(tx)x−4dx

> 3

∫ ∞
1

t4x4

4!
x−4dx

[since ey > yk

k! for y > 0 and any k = 0, 1, . . .]

=
t4

8

∫ ∞
1

1 · dx

=
t4

8
[x]∞1

=
t4

8
[∞− 1]

= ∞.

2. The mgf does not exist since

MX(t) = E [exp(tX)]

=

∫ ∞
0

exp(tx)x−3 exp
(
−x−1

)
dx

>

∫ ∞
0

t3x3

3!
x−3 exp

(
−x−1

)
dx

[since ey > yk

k! for y > 0 and any k = 0, 1, . . .]

=
t3

6

∫ ∞
0

exp
(
−x−1

)
dx

= − t
3

6

∫ 0

∞
y−2 exp (−y) dy

[setting y = 1/x]

=
t3

6

∫ ∞
0

y−2 exp (−y) dy

=
t3

6
Γ(−1)

1



= ∞.

3. The mgf does not exist since

MX(t) = E [exp(tX)]

= 2

∫ ∞
0

exp(tx)(1 + x)−3dx

> 2

∫ ∞
0

t2x2

2!
(1 + x)−3dx

[since ey > yk

k! for y > 0 and any k = 0, 1, . . .]

= t2
∫ ∞
0

x2(1 + x)−3dx

= t2
∫ ∞
1

(y − 1)2y−3dy

setting y = 1 + x

= t2
∫ ∞
1

(
y2 − 2y + 1

)
y−3dy

= t2
∫ ∞
1

(
y−1 − 2y−2 + y−3

)
dy

= t2
[
log y + 2y−1 − 1

2
y−2

]∞
1

= t2 [∞− 0]

= ∞.

4. The mgf does not exist since

MX(t) = E [exp(tX)]

=
1√
2π

∫ ∞
0

exp(tx)x−1 exp

(
−(log x)2

2

)
dx

>
1√
2π

∫ ∞
0

tkxk

k!
x−1 exp

(
−(log x)2

2

)
dx

[since ey > yk

k! for y > 0 and any k = 0, 1, . . .]

=
tk

k!
√

2π

∫ ∞
0

xk−1 exp

(
−(log x)2

2

)
dx

2



=
tk

k!
√

2π

∫ ∞
−∞

exp [ky] exp

(
−y

2

2

)
dy

[setting y = log x]

=
tk

k!
√

2π

∫ ∞
−∞

exp

[
ky − y2

2

]
dy

=
tk

k!
√

2π

∫ ∞
−∞

exp

{
−1

2

[
y2 − 2ky

]}
dy

=
tk

k!
√

2π
exp

[
k2

2

] ∫ ∞
−∞

exp

{
−1

2
(y − k)2

}
dy

=
tk

k!
√

2π
exp

[
k2

2

] ∫ ∞
−∞

exp

{
−1

2
(y − k)2

}
dy

=
tk

k!
exp

[
k2

2

]
1√
2π

∫ ∞
−∞

exp

{
−1

2
(y − k)2

}
dy

=
tk

k!
exp

[
k2

2

]
[since 1√

2π
exp

{
−1

2 (y − k)2
}
dy is a normal pdf]

→ ∞

as k →∞.

5. The mgf does not exist since

MX(t) = E [exp(tX)]

=

∫ ∞
0

exp(tx)x−2 exp
(
−x−1

)
dx

>

∫ ∞
0

t2x2

2!
x−2 exp

(
−x−1

)
dx

[since ey > yk

k! for y > 0 and any k = 0, 1, . . .]

=
t2

2

∫ ∞
0

exp
(
−x−1

)
dx

= − t
2

2

∫ 0

∞
y−2 exp (−y) dy

[setting y = 1/x]

=
t2

2

∫ ∞
0

y−2 exp (−y) dy

3



=
t2

2
Γ(−1)

= ∞.

4


