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單元 26: 計算型 II 錯誤機率以及
求 Z 檢定的樣本大小

({… §10.4)

�ì

H0 : θ = θ0 úk Ha : θ > θ0

即,®�ì, †

RR = {θ̂ > k}
w2

k = θ0 + zασθ̂

J α #ìv, †‡úøÔìíú值 (alternative), à

θ = θa (> θ0)

/Êcq

θ̂ − θ

σθ̂

D→ N(0,1)

-, 根Wì2, ç n D×v, )

β = P (θ̂ 6∈ RR, ç Ha öv)

= P (θ̂ ≤ k, ç θ = θa)

= P

(
θ̂ − θa

σθ̂

≤
k − θa

σθ̂

, ç θ = θa

)

≈ P

(
N(0,1) ≤

k − θa

σθ̂

)
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àÇý, ç n D×/	ì,

(1) ç θa ≈ θ0 v, † θ̂ ≈ θ0, ç Ha öv, ]œØ

�測S6Ñö, 7)œ×í β.

(2) ç θa � θ0 v, † θ̂ � θ0, ç Ha öv, ]ÿ乏

H0 íXM, 7)œüí β.

(3) 欲°v±Q α D β, ª5?²¦y×íš…×ü n.

ÑSà¤? ÄÑ

k = θ0 + zασθ̂

w2

σθ̂ =
σ
√

n
C

√
p(1− p)

n

C√√√√σ2
1

n1
+

σ2
2

n2
C

√
p1(1− p1)

n1
+

p2(1− p2)

n2

/ α #ì1/Dü (?óçk zα #ì), ]çš…

×ü n →∞ v, σθ̂ → 0, 7) θ̂ í pdf f(θ̂)
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y陡峭, ?yø θa D θ0 }Ç, 1Ê θa óúË×

k θ0 v, β ÿ}œü, àÇý.

Å. -®£雙®�ìí8況, ~AWRû.

W 1. Q/ §10.3, W 1, qˆ,]欲�測øKíÏæ,

即�ì

H0 : µ = 15 úk Ha : µ = 16

tÊ α = 0.05 -, 根W-H’e

n = 36, y = 17, s2 = 9

° β.

<j> â,®�ì£ α = 0.05, 根W[ 4, )

zα = 1.645 C zα = qnorm(0.95)

/Ê n = 36 D×J£ σ ≈ s -,

RR =

{
y > µ0 + zα

σ
√

n

}
≈
{

y > µ0 + zα
s
√

n

}

=

{
y > 15 + 1.645

3√
36

}
= {y > 15.8225}
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Ä¤, Ê n = 36 D×/ µa = 16 J£ σ ≈ s -,

β = P (Y ≤ 15.8225, ç Ha öv)

= P

(
Y − µa

σ/
√

n
≤

15.8225− µa

σ/
√

n
, ç Ha öv

)

≈ P

(
N(0,1) ≤

15.8225− 16

3/
√

36

)
= P (N(0,1) ≤ −0.36) = 0.3594

Ø×, ]çš…×ü n = 36 v, .ñq�測|øKíÏ

æ, ª5?Ó‹š…×ü7±Q β 值.

½. àS²¦_çíš…×ü?

�. �ì

H0 : θ = θ0 úk Ha : θ > θ0

,®�ì, † RR = {θ̂ > k}, ]/üìøú值

θ = θa (> θ0)

v, ÊL<#ìí α D β -,

α = P (θ̂ > k, ç θ = θ0)

= P

(
θ̂ − θ0

σθ̂

>
k − θ0

σθ̂

, ç θ = θ0

)

≈ P

(
N(0,1) >

k − θ0
σθ̂

)
(1)
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/

β = P (θ̂ ≤ k, ç θ = θa)

= P

(
θ̂ − θa

σθ̂

≤
k − θa

σθ̂

, ç θ = θa

)

≈ P

(
N(0,1) ≤

k − θa

σθ̂

)
(2)

w2

k = θ0 + zασθ̂

/

σθ̂ → 0, ç n →∞
]

θ0 < k < θa

àÇý. ¢

P (N(0,1) > zα) = α

/

P (N(0,1) < −zβ) = β

]â (1) �D (2) �, ªqì

k − θ0
σθ̂

= zα

k − θa

σθ̂

= −zβ
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j k, )

k = θ0 + zασθ̂ = θa − zβσθ̂ (3)

Ä¤, J σθ̂ ªâ n [ý, †ªâ (3) �j n.

舉W, J

θ̂ = y (µ í.偏估l¾)

†

σθ̂ =
σ
√

n

]â (3) �, )

µ0 + zα
σ
√

n
= µa − zβ

σ
√

n

¯併含 σ√
n

í®á, )

(zα + zβ)
σ
√

n
= µa − µ0

]

n =
(zα + zβ)

2σ2

(µa − µ0)2

°Ü, J

θ̂ = p̂ (p í.偏估l¾)
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†

σθ̂ =

√
p(1− p)

n

/

n =
(zα + zβ)

2p(1− p)

(pa − p0)2

Å. -®�ìí8況, ~AWRû. ªRû雙®�ìí n

嗎?

W 2. Q/W 1, Jˆ,]欲Ê α = β = 0.05 -, �

ì

H0 : µ = 15 úk Ha : µ = 16

t°ªü\¤Äü�íš…×ü n.

<j> ÄÑ α = β = 0.05, ]â[ 4, )

zα = zβ = 1.645

¢ s2 = 9 ≈ σ2, Hp, )

n =
(1.645 + 1.645)29

(16− 15)2
= 97.4

Ä¤, ¦ n = 98 _hô值@ªü\ α ≈ β ≈ 0.05.
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