
bÜ$lø(100,) Àj 11: ×š…]˝–È

單元 11: 大樣本信賴區間
({… §8.6)

íl, §8.3 í複3:

(i) q Y1, . . . , Yn Ñ×üu n íÓœš…/

E(Yi) = µ J£ Var(Yi) = σ2. Jñ™¡b

θ = µ, †

θ̂ = Y =
1

n

n∑
i=1

Yi

/ E(θ̂) = θ (.偏í) J£ σ2
θ̂

= σ2

n .

(ii) q X1, . . . , Xn ÑAŠœ率u p í Bernoulli t

ð. J θ = p, †

θ̂ =
Y

n
=

1

n

n∑
i=1

Xi

/ E(θ̂) = p (.偏í) J£ σ2
θ̂

= pq
n .

(iii) q Y11, . . . , Y1n1
u×üÑ n1 íÓœš…/

E(Y1i) = µ1 J£ Var(Y1i) = σ2
1;
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Y21, . . . , Y2n2
u×üÑ n2 íÓœš…/

E(Y2i) = µ2 J£ Var(Y2i) = σ2
2; ¢¤ùš…

?ó互Ö. J θ = µ1 − µ2, †

θ̂ = Y 1 − Y 2 =
1

n1

n1∑
i=1

Y1i −
1

n2

n2∑
i=1

Y2i

/ E(θ̂) = θ (.偏í) J£ σ2
θ̂

=
σ2
1

n1
+

σ2
2

n2
.

(iv) q X11, . . . , X1n1
uAŠœ率Ñ p1 í

Bernoulli tð; X21, . . . , X2n2
uAŠœ率Ñ

p2 í Bernoulli tð; ¢它bÈ?ó互Ö. J

θ = p1 − p2, †

θ̂ =
Y1

n1
−

Y2

n2
=

1

n1

n1∑
i=1

X1i −
1

n2

n2∑
i=1

X2i

/ E(θ̂) = θ / Var(θ̂) = p1q1
n1

+ p2q2
n2

.

�[�pA

θ µ p µ1 − µ2 p1 − p2

θ̂ Y Y
n Y 1 − Y 2

Y1
n1
− Y2

n2

σ2
θ̂

σ2

n
pq
n

σ2
1

n1
+

σ2
2

n2

p1q1
n1

+ p2q2
n2
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w2估l¾ÌÑ.偏估l¾, /

Y ∼ binomial(n, p)

J£

Y1 ∼ binomial(n1, p1), Y2 ∼ binomial(n2, p2)

†â”ÌìÜ, ç n (C n1 D n2) →∞ v,

θ̂ − θ

σθ̂

D→ N(0,1)

註 1. Ê×š…-, °]˝[bÑ 1− α í θ í]˝–

Èíj¶à-H. ç n (C n1 D n2) 夠×v,

θ̂ − θ

σθ̂

D≈ N(0,1)

ªTÑ樞紐¾, ç σθ̂ .含 θ v. I

Z ∼ N(0,1)

/ zα/2 Å—

P (−zα/2 < Z < zα/2) = 1− α

àÇý, †ç n (C n1 D n2) →∞ v,

θ̂ − θ

σθ̂

D→ N(0,1)
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/

P

(
−zα/2 <

θ̂ − θ

σθ̂

< zα/2

)
≈ P (−zα/2 < Z < zα/2) = 1− α

â¤û|,

P (θ̂ − zα/2σθ < θ < θ̂ + zα/2σθ̂) ≈ 1− α

Ä¤, ª²¦

(θ̂ − zα/2σθ̂, θ̂ + zα/2σθ̂)

TÑ θ í]˝[bÑ 1− α í]˝–È, w2

θ̂ − zα/2σθ̂

Ñ-]˝äÌ (lower confidence limit, LCL) /

θ̂ + zα/2σθ̂

Ñ,]˝äÌ (upper confidence limit, UCL).

註 2. J σ2 „ø, ªà S2 ¡N σ2. J p „ø, ª

à p̂ = y
n ¡N p.

W 1. qø�¼Óœ²¦ 64 Pèî1p“Fbí˛Ó

vÈ. J¤š…í�Ì˛ÓvÈÑ 33 }/‰æbÑ
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256 }2, t估l]˝[bÑ 1− α = 0.90 íö£�

Ì˛ÓvÈ µ.

<j> ö£�Ì˛ÓvÈ µ í¡N 90% ]˝–ÈÑ(
33− 1.645 ·

16

8
,33 + 1.645 ·

16

8

)
= (29.71,36.29)

<‚O1.ø−¤ø–Èu´包含 µ, OÊ½複²¦×ü

Ñ n = 64 íš…-, F)í]˝–È(
Y − 1.645

S
√

n
, Y + 1.645

S
√

n

)
2, ø�¡N 90% íª率}包含 µ.

W 2. â A ¹牌í冰箱2Óœ²| n1 = 50 «, )

12 «Ê\固‚q]¾; â B ¹牌í冰箱2Óœ²|

n2 = 60 «, ) 12 «Ê\固‚q]¾. tÊ]˝[b

1−α = 0.98 -, 估l¤ù¹牌Ê\固‚q]¾率í差.

<j> ÄÑ n1 = 50, n2 = 60 夠×, ]

θ = p1 − p2

í]˝–Èª²Ñ

(θ̂ − zα/2σθ̂, θ̂ + zα/2σθ̂)
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w2

θ̂ = p̂1 − p̂2 / σ2
θ̂

=
p1q1
n1

+
p2q2
n2

ÄÑ p1 D p2 „ø, ]

σ2
θ̂
≈

p̂1q̂1
n1

+
p̂2q̂2
n2

/¡N 98% ]˝äÌÑ

(0.24− 0.20)

±2.33

√
(0.24)(0.76)

50
+

(0.20)(0.80)

60
= 0.04± 0.1852

Ä¤, ø_¡N 98% ]˝–ÈÑ

(−0.1452,0.2252)

W 3. ‚�值 µ í×š…–È估l¾í^?%ð探n.

探nâ exp(10) 母ñÓœ²¦×ü n = 100 íš…

J£]˝[b 1− α = 0.95 í模擬!‹. ÄÑ

α = 0.05, I

zα/2 = qnorm(0.975)
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) 95% ]˝–ÈÑ(
Y − zα/2

σ
√

n
, Y + zα/2

σ
√

n

)

≈
(
Y − zα/2

S

10
, Y + zα/2

S

10

)
ÄÑ σ „ø/ n = 100 夠×, ¤¡Nu.b/¯Üí.

%â模擬!‹ ({˙網Ü2模擬]˝–Èí R NI檔),

) 100  š…F)í 100 _]˝–È2, 含 µ = 10

í�Ñ 95 _˝¬, 符¯ 1− α = 0.95 í<2.
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