
ES

u�¯K. H0 : θ P Θ0 Ø H1 : θ P Θ1.

u��{. Ä½�W

(wÍ5)Y²α: Pθp ~X PWq ď α, @θ P Θ0.

��1�a�Ø“H0 �ý”����“H0 �b”�VÇ.

UMPÄ½�: Pθp ~X RWq ď Pθp ~X R W̃q, @θ P Θ1.

¦þ~�1�a�Ø�VÇ.

q,'u�: W “ t~x : Lp~x, θ1q ą λ0Lp~x, θ0qu.
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§8.3 üëê�.¥�u�

½Â3.1. üëê�êx �: oNX��Ý�

fpx, θq “ Spθqhpxq exptCpθqT pxqu, θ P Θ.

Ù¥Θ �«m, Cpθq î�O.

�êxSpθqhpxq expt
řm
k“1CkpθqTkpxqu,

1ÔÙ½n4.2+4.3, UMVU�O, m �θ ¥ëê��ê.

y3m “ 1, üëê.

��: X „ Npµ, σ2q, σ2®�. θ “ µ.

fpx, µq “ 1?
2πσ2

e´
x2´2µx`µ2

2σ2 “ 1?
2πσ2

e´
µ2

2σ2 e´
1

2σ2 x
2

e
µ

σ2 x.

Cpθq “ 1
σ2µ 'uµ î�O, Θ “ R1.

A:: θ ��, T pxq ��(½n3.3). ~: µ ��, x ��.
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ü>b�u�¯K:

(1) H0 : θ ď θ0 Ø H1 : θ ą θ0, (2) H0 : θ ě θ0 Ø H1 : θ ă θ0.

oN©Ù�Ýfpx, θq “ Spθqhpxq exptCpθqT pxqu, Θ ´«m.

(A:: θ ��, T pxq ��.)

Ä½�W /X:

(1) t~x :
řn
i“1 T pxiq ą cu, (2) t~x :

řn
i“1 T pxiq ă cu.

ePθ0p
~X PWq “ α, KW ´�Ab�u�¯K�Y²�α

�UMP Ä½�(½n3.4).
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nÚ: (1)u�oN©Ù; (2)�Ä½�/ª; (3)�âα ¦c.

~3.2. X „ Npµ, σ2q, σ2 ®�(“ 1.21), ÿ�6�êâ~x.

µ ě 30 KÜ�. ¯: �Y²�α “ 0.05, ´Ä�±Ñ�?

H0 : µ ď µ0 “ 30 Ø H1 : µ ą µ0. (��ØÜ�¬Ñ�).

fpx, µq “ Spµqhpxqe
µ

σ2 x, T pxq “ x.

W “ t~x :
řn
i“1 xi ą cu.

Pµ0p
~X PWq “ Pµ0p

?
n X̄´µ0

σ ą c̃q “ P pZ ą c̃q “ α.

�L�c̃ “ 1.65. òÄ½���W “ t~x :
?
n x̄´µ0

σ ą 1.65u.

�\êâ:
?
n x̄´µ0

σ “ 2.212, �Ä½H0. �Ñ�!

“��Ä½
"b�, Ò�±�ÿ/�ÑÄ½"b��(Ø”.
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~3.3. X „ Npµ, σ2q, µ ®�(“ 3), ÿ�9�êâ~x(�ÖP.383).

σ ă σ0 “ 0.005 KÜ�. ¯: �Y²�α “ 0.05, ´ÄÜ�?

H0 : σ2 ě σ2
0 Ø H1 : σ2 ă σ2

0.

fpx, σ2q “ 1?
2πσ2

expt´ 1
2σ2 px´ µq

2u, T pxq “ px´ µq2.

Cpθq “ ´ 1
2σ2 3σ

2 P p0,8q î�O.

σ2 ��, T pxq ��. �Ä½�W “ t~x :
řn
i“1pxi ´ µq

2 ă cu.

Pσ2
0
p ~X PWq “ Pσ2

0
p
řn
i“1p

Xi´µ
σ0
q2 ă c̃q “ P pχ2pnq ă c̃q “ α.

�L�c̃ “ 3.325. W “ t~x : 1
σ2

0

řn
i“1pxi ´ µq

2 ă 3.325u.

�\êâ: 1
σ2

0

řn
i“1pxi ´ µq

2 “ 13.2563 ą 3.325, ��ÉH0.

“ØUÄ½"b�, =�±@�...ØÜ�¦. �... (ØØr”.

V>¯KH0 : θ “ θ0 Ø H1 : θ ‰ θ0 (½n3.6+3.7, Ñ)
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§8.4 2Âq,'u�Ú'u��oNëê�u�

�!2Âq,'u��g�

b�u�¯K: H0 : θ P Θ0 Ø H1 : θ P Θ1.

q,'u�: H0 : θ “ θ0 Ø H1 : θ “ θ1.

W “ t~x : Lp~x, θ1q ą λ0Lp~x, θ0qu.

2Âq,'u�:

^maxθPΘ0 Lp~x, θq �OLp~x, θ0q;

^maxθPΘ Lp~x, θq�OLp~x, θ1q.

5:��Θ0 ´Θ �$�, maxθPΘ1 Lp~x, θq “ maxθPΘ Lp~x, θq.

θ̂0, θ̂ ©O´θ P Θ0 Úθ P Θ ���q,�O.

q,'λp~xq “ Lp~x, θ̂q{Lp~x, θ̂0q.

2Âq,'Ä½�W “ t~x : λp~xq ą cu. Àc¦�

sup
θPΘ0

Pθp ~X PWq “ α.
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b�u�¯K:

�!��oNþ�u�

(1) σ2 ®�; (2) σ2 ��.

n!��oN��u�
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�!��oNX „ Npµ, σ2q þ�µ �u�

(1) σ2 ®�, u�µ.

V>¯K: H0 : µ “ µ0 Ø H1 : µ ‰ µ0.

��q,�O: µ̂ “ x̄, µ̂0 “ µ0.

q,':

λp~xq “
Lp~x, µ̂q

Lp~x, µ̂0q
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p 1?

2πσ
qn expt´ 1

2σ2

řn
i“1pxi ´ x̄q

2u

p 1?
2πσ
qn expt´ 1

2σ2
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i“1pxi ´ µ0q

2u

“ e
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2σ2
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pxi´µ0q
2´pxi´x̄q
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˘
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2σ2 npµ0´x̄q2

“ e
1
2
p

?
npx̄´µ0q
σ

q2 .

Ä½�a.W “ t~x : λp~xq ą cu, =t~x : |
?
npx̄´µ0q

σ | ą c̃u.

�âα ¦c̃. Pµ0p
~X PWq “ P p|Z| ą c̃q “ α.
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��q,�O: µ̂ “ x̄, µ̂0 “

#

x̄, ex̄ ď µ0,

µ0, ex̄ ą µ0.

q,': λp~xq “

$

&

%

1, ex̄ ď µ0,

e
1
2
p

?
npx̄´µ0q
σ

q2 , ex̄ ą µ0.

Ä½�a.W “ t~x : λp~xq ą cu, Ù¥c ě 1.

7ec ă 1, t~x : x̄ ď µ0u ĂW. u´é@µ ď µ0,

Pµp ~X PWq ě PµpX̄ ď µ0q ě PµpX̄ ď µq ě 1{2.

W “ t~x : x̄ ą µ0, |
?
npx̄´µ0q

σ | ą c̃u “ t~x :
?
npx̄´µ0q

σ ą c̃u.

8Iµ�âα ¦c̃. ¦c̃ ¦�Pµp ~X PWq ď α, @µ ď µ0.

Pµp
?
npX̄´µ0q

σ ą c̃q “ Pµp
?
npX̄´µq
σ ą c̃`

?
npµ0´µq
σ q.

maxµďµ0 Pµp
~X PWq “ P pZ ą c̃q “ α.

1�Ôg� §8.3, 8.4



(1) σ2 ®�, u�µ.

ü>¯K: H0 : µ ď µ0 Ø H1 : µ ą µ0.

��q,�O: µ̂ “ x̄, µ̂0 “

#

x̄, ex̄ ď µ0,

µ0, ex̄ ą µ0.

q,': λp~xq “

$

&

%

1, ex̄ ď µ0,

e
1
2
p

?
npx̄´µ0q
σ

q2 , ex̄ ą µ0.

Ä½�a.W “ t~x : λp~xq ą cu, Ù¥c ě 1.

7ec ă 1, t~x : x̄ ď µ0u ĂW. u´é@µ ď µ0,

Pµp ~X PWq ě PµpX̄ ď µ0q ě PµpX̄ ď µq ě 1{2.

W “ t~x : x̄ ą µ0, |
?
npx̄´µ0q

σ | ą c̃u “ t~x :
?
npx̄´µ0q

σ ą c̃u.

8Iµ�âα ¦c̃. ¦c̃ ¦�Pµp ~X PWq ď α, @µ ď µ0.

Pµp
?
npX̄´µ0q

σ ą c̃q “ Pµp
?
npX̄´µq
σ ą c̃`

?
npµ0´µq
σ q.

maxµďµ0 Pµp
~X PWq “ P pZ ą c̃q “ α.

1�Ôg� §8.3, 8.4



(1) σ2 ®�, u�µ.

ü>¯K: H0 : µ ď µ0 Ø H1 : µ ą µ0.

��q,�O: µ̂ “ x̄, µ̂0 “

#

x̄, ex̄ ď µ0,

µ0, ex̄ ą µ0.

q,': λp~xq “

$

&

%

1, ex̄ ď µ0,

e
1
2
p

?
npx̄´µ0q
σ

q2 , ex̄ ą µ0.

Ä½�a.W “ t~x : λp~xq ą cu, Ù¥c ě 1.

7ec ă 1, t~x : x̄ ď µ0u ĂW. u´é@µ ď µ0,

Pµp ~X PWq ě PµpX̄ ď µ0q ě PµpX̄ ď µq ě 1{2.

W “ t~x : x̄ ą µ0, |
?
npx̄´µ0q

σ | ą c̃u “ t~x :
?
npx̄´µ0q

σ ą c̃u.

8Iµ�âα ¦c̃. ¦c̃ ¦�Pµp ~X PWq ď α, @µ ď µ0.

Pµp
?
npX̄´µ0q

σ ą c̃q “ Pµp
?
npX̄´µq
σ ą c̃`

?
npµ0´µq
σ q.

maxµďµ0 Pµp
~X PWq “ P pZ ą c̃q “ α.

1�Ôg� §8.3, 8.4



(1) σ2 ®�, u�µ.

ü>¯K: H0 : µ ď µ0 Ø H1 : µ ą µ0.

��q,�O: µ̂ “ x̄, µ̂0 “

#

x̄, ex̄ ď µ0,

µ0, ex̄ ą µ0.

q,': λp~xq “

$

&

%

1, ex̄ ď µ0,

e
1
2
p

?
npx̄´µ0q
σ

q2 , ex̄ ą µ0.

Ä½�a.W “ t~x : λp~xq ą cu, Ù¥c ě 1.

7ec ă 1, t~x : x̄ ď µ0u ĂW. u´é@µ ď µ0,

Pµp ~X PWq ě PµpX̄ ď µ0q ě PµpX̄ ď µq ě 1{2.

W “ t~x : x̄ ą µ0, |
?
npx̄´µ0q

σ | ą c̃u “ t~x :
?
npx̄´µ0q

σ ą c̃u.

8Iµ�âα ¦c̃. ¦c̃ ¦�Pµp ~X PWq ď α, @µ ď µ0.

Pµp
?
npX̄´µ0q

σ ą c̃q “ Pµp
?
npX̄´µq
σ ą c̃`

?
npµ0´µq
σ q.

maxµďµ0 Pµp
~X PWq “ P pZ ą c̃q “ α.

1�Ôg� §8.3, 8.4



(1) σ2 ®�, u�µ.

ü>¯K: H0 : µ ď µ0 Ø H1 : µ ą µ0.

��q,�O: µ̂ “ x̄, µ̂0 “

#

x̄, ex̄ ď µ0,

µ0, ex̄ ą µ0.

q,': λp~xq “

$

&

%

1, ex̄ ď µ0,

e
1
2
p

?
npx̄´µ0q
σ

q2 , ex̄ ą µ0.

Ä½�a.W “ t~x : λp~xq ą cu, Ù¥c ě 1.

7ec ă 1, t~x : x̄ ď µ0u ĂW. u´é@µ ď µ0,

Pµp ~X PWq ě PµpX̄ ď µ0q ě PµpX̄ ď µq ě 1{2.

W “ t~x : x̄ ą µ0, |
?
npx̄´µ0q

σ | ą c̃u “ t~x :
?
npx̄´µ0q

σ ą c̃u.

8Iµ�âα ¦c̃. ¦c̃ ¦�Pµp ~X PWq ď α, @µ ď µ0.

Pµp
?
npX̄´µ0q

σ ą c̃q “ Pµp
?
npX̄´µq
σ ą c̃`

?
npµ0´µq
σ q.

maxµďµ0 Pµp
~X PWq “ P pZ ą c̃q “ α.

1�Ôg� §8.3, 8.4



(2) σ2 ��, u�µ.

V>¯K: H0 : µ “ µ0 Ø H1 : µ ‰ µ0.

��q,�O: µ̂ “ x̄,

σ̂2 “ 1
n

řn
i“1pxi ´ µ̂q

2 “ 1
n

řn
i“1pxi ´ x̄q

2,

µ̂0 “ µ0, σ̂2
0 “

1
n

řn
i“1pxi ´ µ̂0q

2 “ 1
n

řn
i“1pxi ´ µ0q

2.

Lpθ̂q “ p 1?
2πσ̂
qn expt´ 1

2σ̂2

řn
i“1pxi ´ µ̂q

2u “ p 1?
2πσ̂
qne´

n
2 .

Lpθ̂0q “ p
1?

2πσ̂0
qne´

n
2 .

q,': λp~xq “ Lp~x,θ̂q

Lp~x,θ̂0q
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p 1
σ̂
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p 1
σ̂0
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σ̂2
0
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Ä½�a.W “ t~x :
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0
σ̂2 ą cu.

1
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2 “ 1
n
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i“1pxi ´ x̄q

2 ` pµ0 ´ x̄q
2.
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0 “ σ̂2 ` px̄´ µ0q

2,
σ̂2

0
σ̂2 “ 1` npx̄´µ0q

2

pn´1q¨ 1
n´1
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i“1pxi´x̄q

2 “ 1` T 2

n´1 . W “ t~x : T 2 ą c̃u.

�âα ¦c̃. Pµ0p
~X PWq “ P pT 2

n´1 ą c̃q “ α.
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