
bÜ$lø(100,) Àj 25: �cí×š…�ì

單元 25: 常見的大樣本檢定
({… §10.3)

qÓœ‰b

Y1, . . . , Yn

Ñøâ含¡b θ í母ñF)íÓœš…. 5? θ í.偏

估l¾ θ̂ /Å—ç n →∞,

θ̂ − θ

σθ̂

D→ N(0,1)

<即, ç n 夠×v, θ̂ í pdf f(θ̂) àÇý. Wà,

1. θ̂ = µ̂ = Y (š…‚�值), σθ̂ = σµ̂ = σ√
n

2. θ̂ = p̂ (š…ª率, sample proportion),

σp̂ =

√
p(1−p)

n

3. θ̂ = µ̂1 − µ̂2, σθ̂ =

√
σ2
1

n1
+

σ2
2

n2

4. θ̂ = p̂1 − p̂2, σθ̂ =
√

p1(1−p1)
n1

+ p2(1−p2)
n2
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øcqí×š…�ì (¢˚T Z �ì). I θ0 Ñ θ

í某øÔì值.

ø. �ì

H0 : θ = θ0 úk Ha : θ > θ0

˚T,尾�ì (upper-tail test).

�ì$l¾: θ̂, .偏1Å—ç n →∞ v,

θ̂ − θ

σθ̂

D→ N(0,1)

拒"域: RR = {θ̂ > k}, k Ñ某ø×k θ0 í�b.

ÑSu θ̂ > k í型�? òg,, à pdf f(θ̂) íÇý,

(1) ç θ ≈ θ0 v, θ̂ ≈ θ0, )œXM H0, ]Q§

H0.

(2) ç θ � θ0, θ̂ � θ0, )缺乏 H0 íXM, ]拒"

H0, 7) RR í型�Ñ θ̂ > k, k Ñ某ø×k θ0
í�b.
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½. àS²¦ø_ßí k?

�. 根W#ìí α = P (型 I 錯誤) ²ìà-. íl,
âì2, ç n 夠×v,

α = P (θ̂ ∈ RR, ç H0 öv)

= P (θ̂ > k, ç θ = θ0)

= P

(
θ̂ − θ0

σθ̂

>
k − θ0

σθ̂

, ç θ = θ0

)

≈ P

(
N(0,1) >

k − θ0
σθ̂

)

QO, J zα Å—

P (N(0,1) > zα) = α

†â,�)

k − θ0
σθ̂

≈ zα

即

k ≈ θ0 + zασθ̂

Ä¤, ª² k = θ0 + zασθ̂ J\„øüí

P (型 I 錯誤) ≈ α (#ìí值)
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/

RR = {θ̂ : θ̂ > k} = {θ̂ : θ̂ > θ0 + zασθ̂}

=

{
θ̂ :

θ̂ − θ0
σθ̂

> zα

}

|(, Ê α = P (型 I 錯誤) -, ø�gí×š…cq�

ìÑ�

H0 : θ = θ0

Ha : θ > θ0 (,尾úcq)

�ì$l¾: Z
def
=

θ̂ − θ0
σθ̂

, 即 θ̂ D θ0 Èí™Ä差b.

拒"域: RR = {z > zα}, w2 zα Å—

P (N(0,1) > zα) = α

àÇý.

W 1. 某t−ˆ,]宣˚©P“�ºí©週“績ükC�

k 15 K. Fı�?Ó‹¤Kb. %â¦ n = 36 íš

…, )

y = 17 / s2 = 9
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t½Ê²¦ α = 0.05 -, š…„Wu´—J¥駁ˆ,

]í宣˚?

<j> âæ<, �ì�

H0 : µ = 15 úk Ha : µ > 15

ÄÑ n = 36 u夠×, ] Y Å—

Y − µ

σ/
√

n

D→ N(0,1)

Ä¤, ª5?×š…�ì1¦

Z =
Y − µ0

σ/
√

n

TÑ�ì$l¾. ¢ÄÑ

P (N(0,1) > 1.645) = 0.05 = α

)

RR = {z > 1.645}

|(, ÄÑ σ „ø, Ê夠×í n = 36 -, ªJ s ¦H,
7) Z íhô值

z =
y − µ0

σ/
√

n

≈
y − µ0

s/
√

n
=

17− 15√
9/36

= 4 ∈ RR
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]’e顯ýk}„W拒" H0, 即¥駁ˆ,]í宣˚.

W 2. J瑕疵率超¬ 10%, †œÂ£^. DÓœ抽¦

100 Kß¹, ) 15 K�瑕疵/÷û宣˚œÂÛ£^.
t½Ê α = 0.01 -, š…„Wu´XM÷ûí²策?

<j> âæ<, �ì

H0 : p = 0.1 úk Ha : p > 0.1

ÄÑ n = 100 夠×, ].偏估l¾ p̂ Å—

p̂− p

σp̂
=

p̂− p√
p(1− p)/n

D→ N(0,1)

Ä¤, ª5?×š…�ì1¦

Z =
p̂− p0√

p0(1− p0)/n

TÑ�ì$l¾. ¢Œ[)

P (N(0,1) > 2.33) = 0.01 = α

C

R: z0.01 = qnorm(.99, 0, 1)

]

RR = {z > 2.33}
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|(, Z íhô值

z =
p̂− p0√

p0(1− p0)/n
=

0.15− 0.10√
(0.10)(0.90)/100

=
0.05

0.3/10
=

5

3
6∈ RR

]Ê<2®Ä α = 0.01 -, Ì¶拒" H0, <即Ìk}

„WXM÷ûí²策.

ù. �ì

H0 : θ = θ0 úk Ha : θ < θ0

˚T-尾�ì (lower-tail test).

�ì$l¾: θ̂, .偏1Å—ç n →∞ v,

θ̂ − θ

σθ̂

D→ N(0,1)

拒"域: RR = {θ̂ < k}, k Ñ某øük θ0 í�b.

ÑSu θ̂ < k í型�? àÇý,

(1) ç θ ≈ θ0 v, θ̂ ≈ θ0, )œXM H0, ]Q§

H0.
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(2) ç θ � θ0, θ̂ � θ0, )缺乏 H0 íXM, ]拒"

H0, 7) RR í型�Ñ θ̂ < k, k < θ0.

#ì α = P (型 I 錯誤), †âì2, ç n 夠×v,

α = P (θ̂ ∈ RR, ç H0 öv)

= P (θ̂ < k, ç θ = θ0)

= P

(
θ̂ − θ0

σθ̂

<
k − θ0

σθ̂

, ç θ = θ0

)

≈ P

(
N(0,1) <

k − θ0
σθ̂

)

J zα Å—

P (N(0,1) < −zα) = α

àÇý, †â,�)

k − θ0
σθ̂

≈ −zα

即

k ≈ θ0 − zασθ̂

Ä¤, ª²¦ k = θ0 − zασθ̂ J\„

P (型 I 錯誤) ≈ α (#ìí值)
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/

RR = {θ̂ : θ̂ < k} = {θ̂ : θ̂ < θ0 − zασθ̂}

=

{
θ̂ :

θ̂ − θ0
σθ̂

< −zα

}

|(, Ê α -, ø�gí×š…cq�ìÑ

H0 : θ = θ0

Ha : θ < θ0 (-尾úcq)

�ì$l¾: Z
def
=

θ̂ − θ0
σθ̂

, 即 θ̂ D θ0 Èí™Ä差b.

拒"域: RR = {z < −zα}, w2 zα Å—

P (N(0,1) > zα) = α

àÇý.

ú. �ì

H0 : θ = θ0 úk Ha : θ 6= θ0

˚T雙尾�ì (two-tailed test).
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�ì$l¾: θ̂, .偏1Å—ç n →∞ v,

θ̂ − θ0
σθ̂

D→ N(0,1)

拒"域: RR = {θ̂ < k1 C θ̂ > k2}, w2 k1 < θ0
/ k2 > θ0.

°Ü, 基k α = P (型 I 錯誤), )�gí×š…cq�

ìÑ

H0 : θ = θ0

Ha : θ 6= θ0 (雙尾úcq)

�ì$l¾: Z
def
=

θ̂ − θ0
σθ̂

拒"域: RR = {|z| > zα/2}, w2 zα/2 Å—

P (N(0,1) > zα/2) = α/2

àÇý.

W 3. ø-Üçû˝測¾ã4DÞ4ú某ø刺激í¥@v

È, ÖË抽š’eà-,
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ã4 Þ4

n1 = 50 n2 = 50
y1 = 3.6 y2 = 3.8
s21 = 0.18 s22 = 0.14

t½Ê α = 0.05 -, ã4DÞ4í�Ì¥@vÈ�差

æ嗎?

<j> âæ<, �ì

H0 : µ1 = µ2 úk Ha : µ1 6= µ2

I d = µ1 − µ2, ¤4óçk�ì

H0 : d = 0
def
= d0 úk Ha : d 6= 0 = d0

ÄÑ n1 = n2 = 50 夠×, ].偏估l¾ Y 1 − Y 2 Å

—

(Y 1 − Y 2)− (µ1 − µ2)√
σ2
1

n1
+

σ2
2

n2

D→ N(0,1)

Ä¤, ª5?×š…�ì1¦

Z =
(Y 1 − Y 2)− d0√

σ2
1

n1
+

σ2
2

n2

TÑ�ì$l¾. ¢Œ[)

P (N(0,1) > 1.96) = 0.025 = α/2
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C

R: z0.025 = qnorm(0.975, 0, 1)

]

RR = {|z| > 1.96}

|(, âš…’e, Ê夠×í n1 = n2 = 50 > 30 -,

J s1 D s2 ¦H„øí σ1 D σ2, ) Z íhô值

z =
(y1 − y2)− d0√

σ2
1

n1
+

σ2
2

n2

≈
(y1 − y2)− d0√

s21
n1

+
s22
n2

=
3.6− 3.8− 0√

.18
50 + .14

50

= −2.5 < −1.96

] z ∈ RR /Ê<2®Ä α = 0.05 -拒" H0, <即

�k}„WXMã4DÞ4í�Ì¥@vÈ�差æ.
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