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單元 9: 一個點估計量優良性的計算
({… §8.4)

ì2. ,l誤差 (error of estimation)

ε
def
= |θ̂ − θ|

4øÓœ¾.

註 1. ÄÑ ε }ÓœËZ‰, ]ÛJœ率íj�描述它;
舉W, J θ̂ u.Rí/抽š}布 f(θ̂) àÇý, †

P (ε < b) = P (|θ̂ − θ| < b)

= P (θ − b < θ̂ < θ + b)

= 斜(¶}íÞ	

4[ýÊ½複抽š-, θ̂ Ê θ í b _ÀPqíª率. F

J, P (ε < b) TXø_Àø,lMíiG4�¾

(measure of goodness), ¤Tí b ˚T ε íœ率ä

Ì (probabilistic bound).

½. àSÊø#ìíòœ率-, à 0.90, ° b?

�. (i) J f(θ̂) ˛ø, †ª² b U)∫ θ+b

θ−b
f(θ̂)dθ̂ = 0.90
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(ii) 根W柴ª雪Ú.�� (Ì� f(θ̂) ˛øC„ø), J

θ̂ u.Rí, †ª¡N b à-.

I

b = kσθ̂, k ≥ 1

/根W θ̂ í.R4, ¹

E(θ̂) = θ

)

P (ε < b) = P (|θ̂ − θ| < b)

= P (|θ̂ − E(θ̂)| < kσθ̂)

≥ 1−
1

k2
= 0.90

â¤),

k2 = 10 C k =
√

10

Ä¤, ªqì

b =
√

10σθ̂

/)

P (ε < b) ≥ 0.90

ø_œ率ª 0.90 ×íäÌ b.
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註 1. ¦�, ¦ k = 2 1qì b = 2σθ̂ /)

P (ε < b) = P (|θ̂ − θ| < 2σθ̂) ≥ 1−
1

22
= 0.75

ø_óç\èíœ率.

註 2. 針ú某<�c.R,l¾ θ̂ í}布, J¦

b = 2σθ̂

v, })ƒyòíœ率, à

(1) θ̂ ∼ N(µ, σ2) v,

P (ε < 2σθ̂) = 1− 2P (Z ≥ 2) = 0.9544

w2 Z ∼ N(0,1).

(2) θ̂ ∼ uniform(a, b) v,

P (ε < b) = P (a < θ̂ < b) = 1

(3) θ̂ ∼ exp(β) v,

P (ε < 2σθ̂) = P (0 < θ̂ < 3β) ≈ 0.9502
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W 1. qÓœ抽| 1000 P²¬, )XMÛL+ÅíA

b y = 560.

(a) t,l+ÅíXM率 p.

(b) t°ø_,l誤差íù™Ä差äÌ.

<j> (a) p̂ = 0.56

(b) b = 2σp̂ ≈ 0.03 /

P (|p̂− p| < 0.03) ≈ 0.95

â¤û|, 基kóçòíœ率,

p > 0.56− 0.03 = 0.53

], ø_R�u, �óçòíª]�, ÛL+Å}©L.
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