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§8.1 ¯K�J{

~1.1. 200��¬, b �g¬. ØÜ�Çp “ b
200 ď 3%.

Ä�10�, *	g¬ê(~X: x “ 2).

��OØÓ�?.

�O: ÑÑp̂ ��.

u�: £�“p ď 3%” ´Ä¤á.

(~X: x
10 “ 20% ��, Ø¤á).

~1.2. �1�ÝX „ Npµ, σ2q. �¦: µ “ 155mm.

ÿþ10Ü�1��Ý, ��êâx1, ¨ ¨ ¨ , x10.

��OØÓ�?.

�O: ÑÑ:�Ox̄ ½«m�Orx̄´ ε, x̄` εs.

u�: £�´Ä�É“µ “ 155mm”.
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u���O�Ó�?.

�.: X „ Fθ, θ P Θ. éθ �Ñ�
�ä.

�{: Ä�, �)êâX1, ¨ ¨ ¨ , Xn „ i.i.d. Fθ.

u���OØÓ�?.

�b�H0 : θ P Θ0.

~X: H0 : p “ b
200 ď 3% ½H0 : µ “ 155.

�Jb�H1 : θ P Θ1 “ ΘzΘ0.

u�¯K. H0 : θ P Θ0 Ø H1 : θ P Θ1.

£��É H0, �´áý H0.
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u��{.

�Ñ��Ä½� W.

e~x PW, Káý(Ä½) H0; e~x RW, K�ÉH0.

Ä½�W = u��{= ´ÄáýH0 ��ä�â.

k½Ðu��{2?nêâ. Ø�±�âêâÀJÄ½�.

1�a�Ø(±ý�b, �àÐ<): H0 �ý, áýH0;

��VÇPθp ~X PWq, θ P Θ0.

1�a�Ø(±b�ý, ���<): H0 �b, �ÉH0.

��VÇPθp ~X RWq, θ P Θ1.

üa�Ø�éá: êâþØO\, KØU�"Ñ�.

8I: ÀJW, Äk�y1�a�ØVÇď α, ,�¦þ~�

1�a�Ø�VÇ.
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(wÍ5)Y²α: Pθp ~X PWq ď α, @θ P Θ0.

ØF"“H0 �ý”����“H0 �b”.

�, Äk��±ý�b���Ç.

����õ�(Uniformly Most Powerful, UMP)Ä½�:

(1) Y²�α, �y1�a�ØVÇď α.

(2) eĂW �´Y²�α �Ä½�,

KPθp ~X RWq ď Pθp ~X R ĂWq, @θ P Θ1.

¦þ~�1�a�Ø�VÇ. (,«¿Âe�`).

õ�¼êPθp ~X PWq.
(2) =Pθp ~X PWq ě Pθp ~X P ĂWq, @θ P Θ1. W �õ���.
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Ã Ä½�W: eé?¿θ0 P Θ0 Úθ1 P Θ1þk

Pθ0p
~X PWq ď α ď Pθ1p

~X PWq,

K¡W �u�¯KpΘ0,Θ1q�Y²�α�Ã Ä½�.

�`Ã Ä½�:

(1)W´Y²�α�Ã Ä½�¶
(2)é?¿Ù¦Y²�α�Ã Ä½�ĂW, þk

Pθ1p
~X P ĂWq ď Pθ1p

~X PWq, θ1 P Θ1.
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�b��ÀJ.

Pθp ~X PWq ď α, θ P Θ0.

=, ØF"H0 �ý����H0 �b.

~1.6. �¬u�. ��X „ Npµ, σ2q, σ2 ®�.

eµ ě µ0, K�k�. ÄK, �Ã�.

�o�ö: ØF"rÃ�����k��.

H0 : µ ď µ0 Ø H1 : µ ą µ0.

�o��: ØF"rk�����Ã��.

H0 : µ ě µ0 Ø H1 : µ ă µ0.
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áývs �ÉH0.

Y²�α “ 0.05 �Ä½�W: Pθp ~X PWq ď α, θ P Θ0.

áý: ~X PW.

áýnd: �VÇ¯�Øu).

Pθ0p
~X PWq “ α, Ïd ~X PW ´�VÇ¯�.

áý“ kyâL²H0 Ø¤á.

aqu�y{, “kgñ, �b�Ø¤á.” r��Ä½!

�É: ~X RW.

Pθ0p
~X RWq “ 1´ α, �. �´, Pθ1p

~X RWq �U�é�.

�É“ Øáý“ vkyâL²H0 Ø¤á.

�É‰ kyâL²H0 ¤á, I?�Úu�. �f��½.
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áý“ kyâL²H0 Ø¤á.

aqu�y{, “kgñ, �b�Ø¤á.” r��Ä½!

�É: ~X RW.

Pθ0p
~X RWq “ 1´ α, �. �´, Pθ1p

~X RWq �U�é�.

�É“ Øáý“ vkyâL²H0 Ø¤á.

�É‰ kyâL²H0 ¤á, I?�Úu�. �f��½.
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§8.2 N-PÚnÚq,'u�

X „ Fθ, Θ “ tθ0, θ1u. H0 : θ “ θ0 Ø H1 : θ “ θ1.

½n2.1. Neyman-Pearson Ún(±ëY.�~):

q,¼êLp~x, θq “
śn
i“1 fpxi, θq.

q,': Lp~x,θ1q
Lp~x,θ0q

, �
KH0 ØÜn.

Ä½�a.: W “Wλ0 “ t~x : Lp~x, θ1q ą λ0Lp~x, θ0qu.

�âY²Àλ0: Pθ0p
~X PWq “

ş

W Lp~x, θ0q “ α.

KW “Wλ0 ´Y²�α �UMP Ä½�.

q,'Ä½�= q,'u�.
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N-PÚn�y². W “ t~x : Lp~x, θ1qą λ0Lp~x, θ0qu.

Y²�α: Pθ0p
~X PWq “ Pθ0p

~X P ĂWq “ α,

I�y1�a�Ø�VÇPθ1p�ÉH0q, W �'ĂW ��.

=Pθ1p
~X RW q ď Pθ1p

~X R ĂW q,

=Pθ1p
~X PW q ě Pθ1p

~X P ĂW q,

=Pθ1p
~X PW zĂW q ě Pθ1p

~X P ĂW zW q.

(�ØW X ĂW �VÇ)

�>“
ş

W zĂW
Lp~x, θ1qd~xě λ0

ş

W zĂW
Lp~x, θ0qd~x

m>“
ş

ĂW zW
Lp~x, θ1qd~xď λ0

ş

ĂW zW
Lp~x, θ0qd~x

ş

W zĂW
Lp~x, θ0qd~x “

ş

ĂW zW
Lp~x, θ0qd~x

=Pθ0p
~X PW zĂW q “ Pθ0p

~X P ĂW zW q

(“ α´ Pθ0p
~X P ĂW XW q).
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~2.1. X „ Npµ, 1q. ¦b�u�¯KH0 : µ “ 0 Ø H1 : µ “ 2

�Y²�α “ 0.05 �UMP Ä½�.

q,¼ê: Lp~x, θ0q “
1?
2π

n e´
1
2

řn
i“1 x

2
i ,

Lp~x, θ1q “
1?
2π

n e´
1
2

řn
i“1pxi´2q

2
,

q,': Lp~x,θ1q
Lp~x,θ0q

“ e
1
2

řn
i“1

`

x2i´pxi´2q
2
˘

Ä½�a.: q,'ą λ, =
řn
i“1

`

x2i ´ pxi ´ 2q2
˘

ą λ,

=
řn
i“1

`

4xi ´ 4
˘

ą λ, =W �a.�t~x : x̄ ą λu .

�*: H1 �þ��, Ïdx̄ �ÒÄ½H0.

�âY²α ÀJλ. Pθ0pX̄ ą λq “ α.

3b�H0 e, X̄ „ Np0, 1nq, =
?
nX̄ „ Np0, 1q.

Pθ0pX̄ ą λq “ P pZ ą λ
?
nq “ 0.05, �L�λ

?
n “ 1.65.

l
W “ t~x : x̄ ą 1.65{
?
nu.
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