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單元 21: 最大概似估計量的
大樣本性質
({… §9.8)

|×–N,l¾ (MLE) θ̂ íø<4”Ñ

(1) J U u θ ík}$l¾, † θ̂ }u U í某ƒb

/%|c(, 某 θ̂ íƒb f(θ̂) }uø MVUE.

(2) .‰4, ¹ θ ƒb t(θ) í MLE

t̂(θ) = t(θ̂)

(3) Ê…zF探ní}布FÅ—í£d‘K-, t(θ̂) u

t(θ) íø_,l¾.

(4) ¤Õ, ×š…4”Ñ, J t(θ) u θ íª微ƒb, Ê

×š…-,

Z
def
=

t(θ̂)− t(θ)√[
∂t(θ)

∂θ

]2/
nE

[
−∂2 ln f(Y |θ)

∂θ2

]
D≈ N(0,1)
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w2 f(Y |θ) u©/型母ñí pdf Ê Y íM (J

u×散型母ñ, †Jœ0”¾ƒb pmf Ê Y íM

p(Y |θ) 替換).

註. J Z Ñ樞Ò¾1ø θ̂ Hp,�}母2í θ, %âc

Ü, ) t(θ) í¡N×š… 100(1− α)% ]賴–ÈÑ

t(θ̂)± zα/2

√√√√[
∂t(θ)

∂θ

]2/
nE

[
−

∂2 ln f(Y |θ)
∂θ2

]
≈ t(θ̂)± zα/2 ·√√√√√[

∂t(θ)

∂θ

]2/
nE

[
−

∂2 ln f(Y |θ)
∂θ2

]∣∣∣∣∣∣
θ=θ̂

W 1. qÓœ‰b

Y1, . . . , Yn
iid∼ Bernoulli(p)

¹母ñ Y í pmf

p(y|p) = py(1− p)1−y, y = 0,1

t°母ñ‰æb

p(1− p)
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í 100(1− α)% ]賴–È.

<j> íl, â §9.7 íW 1, ) p í MLE

p̂ =
W

n
, W =

n∑
i=1

Yi

] t(p) = p(1− p) í MLE

t̂(p) = t(p̂) = p̂(1− p̂)

QO,

∂t(p)

∂p
=

∂

∂p
(p− p2) = 1− 2p

¢â

p(y|p) = py(1− p)1−y

)

ln p(y|p) = y ln p + (1− y) ln(1− p)

J£

∂ ln p(y|p)
∂p

=
y

p
−

1− y

1− p

/

∂2 ln p(y|p)
∂p2

= −
y

p2
−

1− y

(1− p)2
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]

E

[
−

∂2 ln p(Y |p)
∂p2

]
= E

[
Y

p2
+

1− Y

(1− p)2

]

=
p

p2
+

1− p

(1− p)2

=
1

p
+

1

1− p
=

1

p(1− p)

Hp, )

t(p) = p(1− p)

í¡N 100(1− α)% ]賴–ÈÑ

t(p̂)± zα/2

√√√√√[
∂t(p)

∂p

]2/
nE

[
−

∂2 ln p(Y |θ)
∂p2

]∣∣∣∣∣∣
p=p̂

= p̂(1− p̂)± zα/2 ·√√√√(1− 2p)2
/

n

[
1

p(1− p)

]∣∣∣∣∣
p=p̂

= p̂(1− p̂)± zα/2

√
p̂(1− p̂)(1− 2p̂)2

n
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