
θ

¨(θ)
n× k × k

¨(θ) =
∂2

∂θ∂θ′ (θ)

=
(
¨
i••(θ)

)
i=1,...,n

=

(
∂2

∂θ∂θ′ f(xi, θ)

)
i=1,...,n

=
(̈

•jr(θ)
)
j,r=1,...,k

=

(
∂2

∂θj∂θr
(θ)

)
j,r=1,...,k

.

¨(θ)
n i ¨

i•• jr •̈jr

¨(θ∗) ¨∗

f(xi; θ)
.
= f(xi; θ

∗) +
∂

∂θ′ f(xi; θ
∗)(θ − θ∗) +

1

2
(θ − θ∗)′

∂2

∂θ∂θ′ f(xi; θ
∗)(θ − θ∗).

(θ n (θ)
¨(θ) θ = θ∗

(θ)
.
= ∗ + ∗ (θ − θ∗) +

1

2
(θ − θ∗)

′ ¨∗ (θ − θ∗) .



¨(θ)

f(x, θ) = xθ

β = θ x f̃(x, β) = βx

∂

∂θ
f(x, θ) = x xθ = xf(x, θ),

∂2

∂θ2
f(x, θ) = x2 xθ = x2f(x, θ),

∂

∂β
f̃(x, β) = xβx−1 =

x

β
f̃(x, β),

∂2

∂β2
f̃(x, β) = x(x − 1)βx−2 =

x(x− 1)

β2
f̃(x, β).

x1 = 0 x2 = 1

(θ) =

(
1
θ

)
, (θ) =

(
0
θ

)
, ¨(θ) =

(
0
θ

)
,

(̃β) =

(
1
β

)
, ˜(β) =

(
0
1

)
,

¨̃
(β) =

(
0
0

)
.

θ� = 0 β� = 1

(θ) =

(
1
θ

)
.
=

(
1
1

)
+

(
0
1

)
θ =

(
1

1 + θ

)
,

(̃β) =

(
1
β

)
=

(
1
1

)
+

(
0
1

)
(β − 1) =

(
1
β

)
.

θ �= 0 (θ)
θ

(θ) ©
f, f̃ x1 = 1

x2 = 3

(θ) =

(
eθ
3θ

)
, (θ) =

(
eθ

3 3θ

)
, ¨(θ) =

(
eθ

9 3θ

)
,

(̃β) =

(
β
β3

)
, ˜(β) =

(
1

3β2

)
,

¨̃
(β) =

(
0
6β

)

(θ) =

(
θ

3θ

)
.
=

(
1
1

)
+

(
1
3

)
θ =

(
1 + θ
1 + 3θ

)
,

(̃β) =

(
β
β3

)
.
=

(
1
1

)
+

(
1
3

)
(β − 1) =

(
β

3β − 2

)
.
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