
bÜ$lø(100,) Àj 24: $l�ìíbÖ

單元 24: 統計檢定的要素
({… §10.2)

JWzp:

1. 1 U`²A宣˚w

)�0 ≥ 50% (虛Ìcq, null hypothesis)

2. Bb.ó]¤宣˚, ¤4óçk¤(²Aí

)�0 < 50%(û˝cq, research hypothesis)

C˚úcq (alternative hypothesis), ¥u

½õ, É·í9.

3. Óœ²¦ 15 P¯�²¬1)

Y = š…2XM 1 Uí²¬b

˚T�ì$l¾ (test statistic).

4. 判iYWÑ, J Y = 0, †拒" 1 Uí宣˚7XM

úcq (reject null hypothesis in favor of

alternative hypothesis);

1 2×bçÍ:PM



bÜ$lø(100,) Àj 24: $l�ìíbÖ

J Y = 1, †拒" 1 Uí宣˚7XMúcq

(reject null hypothesis in favor of

alternative hypothesis);

J Y = 2, †拒" 1 Uí宣˚7XMúcq

(reject null hypothesis in favor of

alternative hypothesis).

6ÿuz, qì棄"域 (rejection region, RR,
拒"域).

ã¯, ¦Ñ|$l�ìíûbÖÑ

(1) 虛Ìcq (null hypothesis) H0

(H0 : p = 0.5)

(2) úcq (alternative hypothesis, ¢˚

research hypothesis) Ha (Ha : p < 0.5)

(3) �ì$l¾ (test statistic) (Y , š…hô值)

(4) 拒"域 (rejection region, 棄"域) RR

(RR = {y ≤ 2}, àJ拒" H0 íhô值¸圍)
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½. àS²¦ø_ßí拒"域 RR? ¤4óçkàS降

Q-述ù�錯誤²µíœ0?

ì2. 型 I 錯誤 (type I error): 拒" H0, ç H0
Ñöv;

P (型 I 錯誤) = α

¢˚T�ì®Ä (level of test) C<2®Ä (level of
significance).

型 II 錯誤 (type II error): Q§ H0, ç Ha Ñöv;

P (型 II 錯誤) = β

W 1. ¬| n = 15 P²¬/�ì

H0 : p = 0.5 úk Ha : p < 0.5

w2 p Ñ 1 Uí)�0. †XM 1 Uí²¬b

Y ∼ binomial(15, p)

(a) tl� α J RR = {y ≤ 2}.

(b) t° β J RR = {y ≤ 2} / 1 Uíöõ)�0

Ñ 30%, 即 p = 0.3.
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<j> (a) âì2,

α = P (型 I 錯誤) = P (Y ∈ RR, ç H0 öv)

= P (Y ≤ 2, ç p = 0.5)

(] Y ∼ binomial(15,0.5))

=
2∑

y=0

(
15

y

)
(0.5)y(0.5)15−y = 0.004

â[ 1, C

R: pbinom(2,15,0.5)

¤4zpÊç²-7T|落²í判iíêÔuÝ�íü.

(b) âì2,

β = P (型 II 錯誤) = P (Y 6∈ RR, ç Ha Ñö)

= P (Y > 2, ç p = 0.3)

(] Y ∼ binomial(15,0.3))

=
15∑

y=3

(
15

y

)
(0.3)y(0.7)15−y

= 1−
2∑

y=0

(
15

y

)
(0.3)y(0.7)15−y

= 1− 0.127 = 0.873

â[ 1, C

R: pbinom(2, 15, 0.3, lowertail=F)
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¤4[ý�óç×íêÔT|即UXM0 30% 7判iç

²í錯誤²µ.

(c) t° β J RR = {y ≤ 2} / 1 UíöõXM0

Ñ 10%, 即 p = 0.1.

(d) t° α∗ D β∗ J RR∗ = {y ≤ 5} / 1 Uíö

õ)�0Ñ 30%, 即 p = 0.3.

<j> ¤v

β = P (Y > 2, ç p = 0.1)

(] Y ∼ binomial(15,0.1))

= 1−
2∑

y=0

(
15

y

)
(0.1)y(0.9)15−y

= 1− 0.816 = 0.184

â[ 1, C

R: pbinom(2, 15, 0.1, lowertail=F)

YÍóçËª?T|ç²í錯誤!�即U p = 0.1.

註. 型 I 錯誤íœ0 α = 0.004 óçü, ß; O型 II
錯誤íœ0

β =

{
0.873, J p = 0.30
0.184, J p = 0.10
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Ì¬×, .ß.

½. àSZª?

�. q¶Z‰ RR 7�衡 α D β, à-述.

(1) ²¦øhí棄"域 RR∗ ⊃ RR, †

α∗ = P (�ì$l¾ ∈ RR∗, ç H0 öv)

≥ P (�ì$l¾ ∈ RR, ç H0 öv) = α

/

β∗ = P (�ì$l¾ 6∈ RR∗, ç Ha öv)

≤ P (�ì$l¾ 6∈ RR, ç Ha öv) = β

àÇý.

(2) °Ü, J²¦ RR∗ ⊂ RR, †

α∗ < α / β < β∗

àÇý.

!�Ñ, .ª?°vU) α∗ D β∗ Ìü.
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(d) íl,

α∗ = P (Y ≤ 5, ç p = 0.5)

=
5∑

y=0

(
15

y

)
(0.5)y(0.5)15−y

= 0.151 > 0.004 = α

QO,

β∗ = P (Y > 5, ç p = 0.3)

= 1−
5∑

y=0

(
15

y

)
(0.3)y(0.7)15−y

= 1− 0.722 = 0.278 < 0.873 = β

àã‚/ α∗ D β∗ ÌØ×, .ß.

½. àS°v降Q α D β?

�. ø_ògí回�u, Ó‹š…×üJ闡pyÖ母ñí

…”7®ƒ°v降Q"錯0íñí.
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