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單元 12: 選取樣本大小
({… §8.7)

š…×ü4óçk估líiG4. ²¦š…×üÛlüw

(1) 估l誤差íäÌ D (2) ]-®Ä (confidence

level), <即,

P (|θ̂ − θ| < b) = 1− α

w2 b Ñ估l誤差, 1− α Ñ]-®Ä.

QO, 根W-述ùd†²¦š…×ü.

(1) %ð¶† (empirical rule). 舉W, 估l某“ç

肥eú TÓí�Ìnß¾ (average daily yield) µ

v, Jcq¤ TÓnß¾í值距 (r距, 範圍, range

of daily yield) Ñ 84 噸, t°š…×ü n U)

|θ̂ − θ| = |Y − µ| ≤ 5 噸

íœ率Ñ 0.95.

<j> â%ð¶†,

P (|Y − µ| ≤ 2σY ) = 0.95
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]I 2σY = 5, <即 2 σ√
n

= 5. â¤)

n =
(
2

5
σ

)2
=

4σ2

25

½. àS²ì σ?

�. (i) 根W5‡íš…, J S 估l σ, C (ii) Sàš

…值距 (r距) í’m. ¤TJ (ii) ²ì σ, ÄÑ˛ø

#ìí值距Ñ 84 噸. íl, â%ð¶†,

P (|Y − µ| ≤ 2σ) = 0.95

¤4óçk

P (µ− 2σ ≤ Y ≤ µ + 2σ) = 0.95

<即, � 0.95 íœ率 Y í值距Ñ

(µ + 2σ)− (µ− 2σ) = 4σ

], ªqì 4σ ≈ 84 /) σ ≈ 21. Ä¤,

n =
4σ2

25
≈

4(21)2

25
= 70.56

/ª²¦š…×ü n = 71, ÖÑ–略 (粗糙) í估l,

OikÌ根WíL<猜測.
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(2) ×š…¶† (large sample rule). úk.偏

估l¾ θ̂, ç n →∞ v,

θ̂ − θ

σθ̂

D→ N(0,1)

Ä¤,

1− α = P (|θ̂ − θ| ≤ b) = P

(∣∣∣∣∣θ̂ − θ

σθ̂

∣∣∣∣∣ ≤ b

σθ̂

)

≈ P

(
|Z| ≤

b

σθ̂

)
w2 Z ∼ N(0,1).

QO, â[ 4, ²¦ zα/2 U)

P (Z > zα/2) =
α

2

àÇý, C

R : zα/2 = qnorm(1− α/2)

|(, qì zα/2 = b
σθ̂

, 即 zα/2σθ̂ = b, 1j n.

W 1. q某-Ü測ð}呈Û| A C B ù�型�í¥@.
D欲估l§測6呈Û A ¥@íœ率 p. t°š…×ü n
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U)Ê]-®ÄÑ 0.90 -,

|θ̂ − θ| = |p̂− p| ≤ 0.04

另cq p ≈ 0.6.

<j> â×š…¶†, ªqì

0.04 = zα/2σp̂ = zα/2

√
pq

n

w2

P (Z > zα/2) = 0.05
(
=

1− 0.90

2

)
â[ 4,

P (Z > 1.645) = 0.05

) zα/2 = 1.645, C

R : zα/2 = qnorm(0.95)

J£

0.04 = 1.645
√

pq

n

°ší½æ: àS²ì p?

�. (i) âcq, p ≈ 0.6, )

n =
(
1.645

0.04

)2
(0.6)(0.4) = 405.91
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/²¦ n = 406

C (ii) â p(1− p) Ê p = 1
2 �|×值, )

n =
(
1.645

0.04

)2
pq =

(
1.645

0.04

)2
p(1− p)

≤
(
1.645

0.04

)2
p(1− p)

∣∣∣∣∣
p=1/2

= 422.82

ø_ n í,ä, 1²¦ n = 423, ø_ n í|×ª?

值.
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