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18Ù ëê�O

§6.2 «m�O

éu����þ,<�3ÿþÚO��,~Ø±��Cq��÷v,�I��OØ�,

9�¦��Cq��°(§Ý(½=¤¦ý�¤3���).aq�,éu���ëêθ,Ø


¦Ñ§�:�Oθ̂	, ·��F"�OÑ����, ¿F"��ù����¹ëêθý

���&§Ý. ù����Ï~±«m/ª�Ñ, Ó���Ñd«m�¹ý���&§

Ý. ù«/ª��O¡�«m�O.

'X��<�c#318-25�m;�|Ñ3400-600��m�. «m�O�Ð?´r�

U�Ø�^28�/ªL«Ñ5
. 'X\�O�s¤|Ñ´500, ·��&õ�¬k

Ø�, �´Ø�kõ�? ül\JÑ�500ù�êi��ØÑ�o&E, e\�Ñ�O|

Ñ´400-600�m, K<��&\3�Ñù�O�, ®r�UÑy�Ø��Ä�
, õ�

�<�±���&?a. Ïd«m�O�´~^��«�O�ª.

y3�61��««m�OnØ´J. Neyman3þ­V30c�ïáå5�. ¦�n

Ø�Ä�Vgé{ü, �L��B, ·�6�b½oN©Ù��¹����ëêθ, ��

�O�Ò´θ��. XJoN©Ù¥�¹eZ �ëêθ1, · · · , θk,
��O�´g(θ1, · · · , θk),

KÄ�VgÚ�{¿ÃØÓ. ù3�¡�~fp�±wÑ.

§6.2.1 �&«m

Neymanïáå5�«m�O���&«m,i¡þ�¿g´: éT«mU�¹��

ëêθ��&�Û«§Ý.b�X1, · · · , Xn´lToN¥Ä����,¤¢θ�«m�O,Ò

´�Ï¦÷v^�θ(X1, · · · , Xn) < θ̄(X1, · · · , Xn)�ü�ÚOþθÚθ̄�à:�«m[θ, θ̄].

��k���X1, · · · , Xn���,Òrθ�O3«m[θ(X1, · · · , Xn), θ̄(X1, · · · , Xn)]�S. Ø

Jn),ùpkü��¦

• θ ±é�VÇ��¹3«m[θ, θ̄]S, �Ò´`

Pθ(θ ≤ θ ≤ θ̄) = 1− α

¦�U�, =�¦�O¦þ��.

• �O�°Ý�¦�Up§'X�¦«m[θ, θ̄]�¦�U�á, ½ö,«UNyù��

¦�Ù¦OK"
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'X�O��<�c#, X[30,35], ·�g,F"ù�<�c#ké�rº3ù�«m

�S, ¿�F"ù�«mØU��. XJ�O´[10,90], �,��
,�´°Ý��, ^?

Ø�.

�ùü��¦´�pgñ�§Ïd«m�O��K´3®k���]
��e§é

Ñ�Ð��O�{±¦þJp��5Ú°Ý"Neyman JÑ
2��É�OKµk�y

��5§3dcJe¦�UJp°Ý"�d§Ú\Xe½Â:

½Â 6.2.1. �oN©ÙF (x, θ)¹k��½õ����ëêθ§θ ∈ Θ§é�½��α, (0 <

α < 1)§ed��X1, · · · , Xn(½�ü�ÚOþθ̄ = θ̄(X1, · · · , Xn) Úθ = θ(X1, · · · , Xn)§

÷v

Pθ(θ ≤ θ ≤ θ̄) = 1− α ∀ θ ∈ Θ

¡1− α��&Xê½�&Y²§
¡[θ, θ̄]�θ��&Y²�1− α��&«m"

«m�OÒ´3�½��&Y²�e§�Ïék`û°Ý�«m"

��§·�ÄkÏ¦ëêθ����O(õê´ÄuÙ¿©ÚOþ�E�)§,�Ä

ud�Oþ�Eëêθ��&«m§0�Xe:

1. Í¶Cþ{ ���ëê�g(θ)§

1. é�����ëêg(θ)k'�ÚOþT§��´Ù��ûÐ�:�O(õê´ÏL4

�q,�O�E)¶

2. �{éÑT�g(θ)�,�¼êS(T, g(θ))�©Ù§Ù©ÙF��ëêθÃ'(S=�Í¶

Cþ);

3. é?Û~êa < b§Ø�ªa ≤ S(T, g(θ)) ≤ b�UL«¤�d�/ªA ≤ g(θ) ≤ B§Ù

¥A,B��T, a, bk'
�ëêÃ'¶

4. �©ÙF�þα/2© êωα/2Úþ(1 − α/2)© êω1−α/2§kF (ωα/2) − F (ω1−α/2) =

1− α. Ïd

P (ω1−α/2 ≤ S(T, g(θ)) ≤ ωα/2) = 1− α

d3·�Ò�±��¤¦��&«m.

2



~ 6.2.1. �X1, · · · , Xn�l��oNN(µ, σ2)¥Ä����§¦ëêµ, σ2�1 − α�&«

m"

)µduµ, σ2��OX̄, S2÷v

T1 =
√

n(X̄ − µ)/S ∼ tn−1

T2 = (n− 1)S2/σ2 ∼ χ2
n−1

¤±T1, T2Ò´·�¤�Ï¦�Í¶Cþ§l
´�ëêµ, σ2�1− α�&«m©O�[
X̄ − 1√

n
Stn−1(α/2), X̄ +

1√
n

Stn−1(α/2)
]

,

[
(n− 1)S2

χ2
n−1(α/2)

,
(n− 1)S2

χ2
n−1(1− α/2)

]
.

~ 6.2.2. �X1, · · · , Xn�l��oNN(µ1, σ
2
1)¥Ä����§Y1, · · · , Ym�l��oNN(µ2, σ

2
2)¥

Ä����§ü|���pÕá"¦ëêµ1 − µ2, σ
2
1/σ2

2�1− α�&«m"

)µ�{��aquc¡�~f§d?Ñ.

2. ���{

���{Ò´|^¥%4�½n§±ïáÍ¶Cþ"ÏL±e~f`²:

~ 6.2.3. ,¯�A3zg¢�¥u)�VÇÑ´p§�ngÕá�¢�§±YnPAu)�

gê"¦p�1− α�&«m"

)µ�n'��§-q = 1− p,Kd¥%4�½n�§Cqk(Yn − np)/
√

npq ∼ N(0, 1)§l


(Yn − np)/
√

npq�±��Í¶Cþ"d

P (−uα/2 ≤ (Yn − np)/
√

npq ≤ uα/2) ≈ 1− α (∗)

�±�dL«¤

P (A ≤ p ≤ B) ≈ 1− α

Ù¥A,B��§

(Yn − np)/
√

npq = uα/2
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�), =

A,B =
n

n + u2
α/2

p̂ +
u2

α/2

2n
± uα/2

√
p̂(1− p̂)

n
+

u2
α/2

4n2


A�KÒ§B��Ò§p̂ = Yn/n"

du(*)ª�´Cq¤á§�«m�O��´Cq¤á§�n���â��Ø�"�

[�`²ë���p203"·���±kb½��´“®�”�§��2òÙ�O§��X

eWald �&«mµ

p̂± uα/2

√
p̂(1− p̂)/n.

§6.2.2 �&.

3¢S¥§k�·��éëêθ��à�.�a,�"'XJ���$¹þ,k³Ô

���p¹þ��. ùÒI�Ï¦ëêθ�a,���&.�.

½Â 6.2.2. �oN©ÙF (x, θ)¹k�����ëêθ§θ ∈ Θ§é�½��α, (0 < α < a)§

ed��X1, · · · , Xn(½�ü�ÚOþθ̄ = θ̄(X1, · · · , Xn) Úθ = θ(X1, · · · , Xn)§

1.e

Pθ(θ ≤ θ̄) = 1− α ∀ θ ∈ Θ

K¡θ̄�θ����&Xê�1− α��&þ."

2.e

Pθ(θ ≥ θ) = 1− α ∀ θ ∈ Θ

K¡θ�θ����&Y²�1− α��&e."


(−∞, θ̄] Ú[θ,+∞)Ñ¡�´ü>��&«m"

Ï¦�&þ!e.��{ÚÏ¦�&«m��{��aq"

§6.2.3 (½����

3±«m�Ý�°ÝOKe, �&«m�ÄÒ�Ð§��oQº��������

K§·�®²���õ�ÿþ�±���°(�íä"k�ÿ§é°Ý´k�¦�§$

�u´3ÿþ�cÒJÑd�¦§Ïd�A�����Ò�¯k(½e5"·�±Xe

�~f`²XÛ(½����§����{aq"
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~ 6.2.4. b�,«¤©�¹þÑl��©ÙN(µ, σ2)§σ2®�"�¦²þ¹þµ�(1−α)�

&«m��ÝØU�uω"Á(½ÿþ����"

): duσ2®�§·�®²���±�âX̄ ∼ N(µ, σ2/n)5�Eµ�95%�&«m"Ïd

´�«m�Ý�2uα/2
σ√
n
. l
d

2uα/2
σ√
n
≤ ω

��

n ≥
(

2uα/2σ

ω

)2

.

'X�σ = 0.1, ω = 0.05, α = 0.05, �±��n ≥
(

2×1.96×0.1
0.05

)2 = 61.4656. =����¦�

�I�ÿþ62g"
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