
 

1. 2Âq,'u��g�
§8.4 2Âq,'u�Ú'u��oNëê�u�b�u�¯KH0 : θ P Θ0 Ø H1 : θ P Θ1.�Äθ ©O3Θ “ Θ0 Y Θ1 �Θ0 ¥���q,�Oθ̂ P Θ�θ̂0 P Θ0:

Lp~x, θ̂q “ sup
θPΘ

Lp~x, θq, Lp~x, θ̂0q “ sup
θPΘ0

Lp~x, θq.½Â4.1. ¡λp~xq :“ Lp~x, θ̂q{Lp~x, θ̂0q Ǒ2Âq,'.2Âq,'Ä½��
W :“

#

~x :
Lp~x, θ̂q
Lp~x, θ̂0q

ą c

+

“ t~x : λp~xq ą cu ,Ù¥c ě 1, �÷v sup
θPΘ0

Pθp ~X P Wq “ α.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

2. ��oNX „ Npµ, σ2q þ�µ �u�
A. ü>¯KH0 : µ ď µ0 Ø H1 : µ ą µ0.

θ “ pµ, σ2q, Θ “ p´8,8q ˆ p0,8q, Θ0 “ p´8, µ0s ˆ p0,8q.q,¼ê: Lp~x, θq “ p 1?
2πσ

qn expt´ 1

2σ2

řn
i“1

pxi ´ µq2u.��q,�Oθ̂: µ̂ “ x̄, σ̂2 “ 1

n

řn
i“1

pxi ´ µ̂q2,

Lp~x, θ̂q “ p 1?
2πσ̂2

qn exp
#

´ 1

2σ̂2

n
ÿ

i“1

pxi ´ µ̂q2
+

“ p2πσ̂2q´n

2 e´n

2 .��q,�Oθ̂0:

µ̂0 “
#

x̄, ex̄ ď µ0,

µ0, ex̄ ą µ0,
σ̂2
0 “ 1

n

n
ÿ

i“1

pxi ´ µ̂0q2.

Lp~x, θ̂0q “ p2πσ̂2
0q´n

2 e´n

2 .5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

A. ü>¯KH0 : µ ď µ0 Ø H1 : µ ą µ0 (Y).2Âq,': λp~xq “
´

σ̂2
0

σ̂2

¯
n

2

, Ù¥,

σ̂2 “ 1

n

n
ÿ

i“1

pxi´x̄q2, σ̂2
0 “

#

σ̂2, ex̄ ď µ0,

1

n

řn
i“1

pxi ´ µ0q2, ex̄ ą µ0,2Âq,'Ä½�: c1 ě 1,

W “
"

~x :
σ̂2
0

σ̂2
ą c1

*

“
"

~x : x̄ ą µ0 � řn
i“1

pxi ´ µ0q2
řn

i“1
pxi ´ x̄q2 ą c1

*

.

řn
i“1

pxi ´ µ0q2 “ řn
i“1

pxi ´ x̄q2 ` npµ0 ´ x̄q2, Ïd
řn

i“1
pxi ´ µ0q2

řn
i“1

pxi ´ x̄q2 “ 1 ` T 2

n ´ 1
, Ù¥ T “

?
npx̄ ´ µ0q

S
.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

A. ü>¯KH0 : µ ď µ0 Ø H1 : µ ą µ0 (Y).2Âq,': W “
!

~x : x̄ ą µ0 � ř

n

i“1
pxi´µ0q2

ř

n

i“1
pxi´x̄q2 ą c1

)

. Ù¥,

řn
i“1

pxi ´ µ0q2
řn

i“1
pxi ´ x̄q2 “ 1 ` T 2

n ´ 1
, Ù¥ T “

?
npx̄ ´ µ0q

S
.o(: c ą 0,

W “ t~x : T ą 0 � T 2 ą c2u “ t~x : T ą cu.�âα �c:

@µ ď µ0, T ď
?
npx̄´µq
S

“: Tn´1 „ tpn ´ 1q, 3µ “ µ0 ��Ò¤á. Ïd, �c “ t1´αpn ´ 1q =�÷v
max
µďµ0

PµpT ą cq “ P pTn´1 ą cq “ α.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

B. V>¯KH0 : µ “ µ0 Ø H1 : µ ‰ µ0.

θ “ pµ, σ2q, Θ “ p´8,8q ˆ p0,8q, Θ0 “ tµ0u ˆ p0,8q.��q,�O:

µ̂ “ x̄, σ̂2 “ 1

n

n
ÿ

i“1

pxi ´ µ̂q2, Lp~x, θ̂q “ p2πσ̂2q´n

2 e´n

2

µ̂ “ µ0, σ̂2
0 “ 1

n

n
ÿ

i“1

pxi ´ µ0q2, Lp~x, θ̂0q “ p2πσ̂2
0q´n

2 e´n

2 .2Âq,'Ä½�: PT “
?
npx̄´µ0q

S
, K

W “
"

~x :
σ̂2
0

σ̂2
ą c̃

*

“ t~x : |T | ą cu.�âα �c: �c “ t1´α{2pn ´ 1q =�÷v
Pµ0

p ~X P Wq “ Pµ0
p|T | ą cq “ α.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

3. ��oNX „ Npµ, σ2q ��σ2 �u�
A. V>¯KH0 : σ

2 “ σ2
0

Ø H1 : σ
2 ‰ σ2

0
.

θ “ pµ, σ2q, Θ “ p´8,8q ˆ p0,8q, Θ0 “ p´8,8q ˆ tσ2
0u.q,¼ê: Lp~x, θq “ p 1?

2πσ2
qn expt´ 1

2σ2

řn
i“1

pxi ´ µq2u.��q,�O:

µ̂ “ x̄, σ̂2 “ 1

n

n
ÿ

i“1

pxi ´ µ̂q2, µ̂0 “ x̄, σ̂2
0 “ σ2

0.

Lp~x, θ̂q “ p2πσ̂2q´n

2 e´n

2 , Lpθ̂0q “ p2πσ2
0q´n

2 exp

"

´nσ̂2

2σ2
0

*

.2Âq,':

λp~xq “ Lp~x, θ̂q
Lp~x, θ̂0q

“
ˆ

nσ̂2

σ2
0

˙´n

2

exp

"

nσ̂2

2σ2
0

*

´ e

n

¯´n

2
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A. V>¯KH0 : σ
2 “ σ2

0 Ø H1 : σ
2 ‰ σ2

0 (Y).2Âq,':

λp~xq “ u´n

2 e
u

2

´ e

n

¯´n

2

, Ù¥ u “ up~xq “
řn

i“1
pxi ´ x̄q2
σ2
0

.

fpuq :“
`

u
n

˘´n

2 e
u

2 'uu kÓ �Ò, (�¼êkK��).eσ2 “ σ2
0, KU “ Up ~Xq “ nσ̂2

σ2
0

„ χ2pn ´ 1q.2Âq,'Ä½�:

t~x : f
`

up~xq
˘

ą cu “ t~x : up~xq ă c1 ½ up~xq ą c2u,Ù¥, c1, c2 ÷vfpc1q “ fpc2q “ c �c1 ă c2.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

A. V>¯KH0 : σ
2 “ σ2

0
Ø H1 : σ

2 ‰ σ2
0
(Y).

UMPU Ä½�: -gpuq :“
`

u
n

˘´n´1

2 e
u

2 ,

 

~x : g
`

up~xq
˘

ą c
(

“
 

~x : up~xq ă c3 ½ up~xq ą c4
(

,Ù¥, c3, c4 ÷vgpc3q “ gpc4q “ c �c3 ă c4,

up~xq “
řn

i“1
pxi ´ x̄q2
σ2
0

.�âα �c: 3H0 e, U :“ up ~Xq „ χ2pn ´ 1q.éc ��Pσ2
0
pU ă c3q ` Pσ2

0
pU ą c4q “ α.¢Sö�: �c5 “ χ2

α{2pn ´ 1q, c6 “ χ2

1´α{2pn ´ 1q,

W “
 

~x : up~xq ă c5 ½ up~xq ą c6
(
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B. ü>¯KH0 : σ
2 ě σ2

0 Ø H1 : σ
2 ă σ2

0 .

Θ “ p´8,8q ˆ p0,8q, Θ0 “ p´8,8q ˆ rσ2
0 ,8q.q,¼ê: Lp~x, θq “ p 1?

2πσ2
qn expt´ 1

2σ2

řn
i“1

pxi ´ µq2u.��q,�O:

µ̂ “ µ̂0 “ x̄, σ̂2 “ 1

n

n
ÿ

i“1

pxi ´ µ̂q2, σ̂2
0 “

#

σ̂2, e σ̂2 ě σ2
0
,

σ2
0
, e σ̂2 ď σ2

0
.2Âq,':

λp~xq “ Lp~x, θ̂q
Lp~x, θ̂0q

“
#

1, e σ̂2 ě σ2
0 ,

u´n

2 e
u

2

`

e
n

˘´n

2 , e σ̂2 ď σ2
0
.Ù¥u “ up~xq “ nσ̂2

σ2
0
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B. ü>¯KH0 : σ
2 ě σ2

0
Ø H1 : σ

2 ă σ2
0
(Y).2Âq,'Ä½�:

W “ t~x : σ̂2 ď σ2
0 ,
´u

n

¯´n

2

e
u

2 ą c̃u “ t~x : u ă cu.Ù¥u “ up~xq “ nσ̂2

σ2
0

, c ă n.�âα �c.

@σ2 ě σ2
0 , U :“ up ~Xq ě nσ̂2

σ2 “: Un´1 „ χ2pn ´ 1q,3σ2 “ σ2
0 �, �Ò¤á. Ïd, �c “ χ2

αpn ´ 1q =�÷v
max
σ2ěσ2

0

Pσ2pU ă cq “ P pUn´1 ă cq “ α.

5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

4. 'uü��oN�ëêu�b�X „ Npµ1, σ
2
1
q, Y „ Npµ2, σ

2
2
q,êâ: X1, ¨ ¨ ¨ ,Xn1

;Y1, ¨ ¨ ¨ , Yn2
�pÕá.P~x “ px1, ¨ ¨ ¨ , xn1

q, ~y “ py1, ¨ ¨ ¨ , yn2
q.

A. ��u�.

H0 : σ
2
1 “ σ2

2 ½ H0 : σ
2
1 ď σ2

2.

B. þ�u�. b�σ2
1 “ σ2

2 ,

H0 : µ1 “ µ2 ½ H0 : µ1 ď µ2.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

A. ��u�. H0 : σ
2
1 “ σ2

2 Ø H1 : σ
2
1 ‰ σ2

2 .3Θ ¥���q,�O:q,¼êLp~x, ~y, µ1, µ2, σ
2

1
, σ2

2
q:

ˆ

1?
2πσ1

˙n1

e
´ 1

2σ2

1

řn1

i“1
pxi´µ1q2

ˆ

1?
2πσ2

˙n2

e
´ 1

2σ2

2

řn2

i“1
pyi´µ2q2

.q,�O:

µ̂1 “ x̄, σ̂2

1
“ 1

n1

n1
ÿ

i“1

pxi ´ x̄q2; µ̂2 “ ȳ, σ̂2

2
“ 1

n2

n2
ÿ

i“1

pyi ´ ȳq2.òq,�O�\q,¼ê:

L̂ “
ˆ

1?
2π

˙n1`n2

˜

1
1

n1

u

¸

n1

2

˜

1
1

n2

v

¸

n2

2

e´
n1`n2
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A. ��u�. H0 : σ
2
1

“ σ2
2

Ø H1 : σ
2
1

‰ σ2
2
(Y).3Θ0 ¥���q,�O:q,¼êLp~x, ~y, µ1, µ2, σ

2q:
ˆ

1?
2πσ

˙n1`n2

exp

#

´ 1

2σ2

˜

n1
ÿ

i“1

pxi ´ µ1q2 `
n2
ÿ

i“1

pyi ´ µ2q2
¸+

.q,�O:

µ̂1 “ x̄, µ̂2 “ ȳ, σ̂2 “
řn1

i“1
pxi ´ x̄q2 ` řn2

i“1
pyi ´ ȳq2

n1 ` n2

.òq,�O�\q,¼ê:

L̂0 “
ˆ

1?
2π

˙n1`n2

˜

1
1

n1`n2

pu ` vq

¸

n1`n2

2

e´
n1`n2

2 .5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

A. ��u�. H0 : σ
2
1 “ σ2

2 Ø H1 : σ
2
1 ‰ σ2

2 (Y).2Âq,': u “ řn1

i“1
pxi ´ x̄q2, v “ řn2

i“1
pyi ´ ȳq2,

λp~x, ~yq “

´

1

n1`n2
pu ` vq

¯

n1`n2

2

´

1

n1
u
¯

n1

2

´

1

n2
v
¯

n2

2

“ c0

ˆ

u

u ` v

˙´n1

2

ˆ

v

u ` v

˙´n2

2

.2Âq,'Ä½�/X
"

p~x, ~yq : u

u ` v
ă c1 ½ ą c2

*

.Ù¥, c1, c2 Ä�þ�{O�.¢Sö�: �c3, c4 ��
PH0

ˆ

U

U ` V
ă c3

˙

“ PH0

ˆ

U

U ` V
ą c4

˙

“ α

2
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A. ��u�. H0 : σ
2
1 “ σ2

2 Ø H1 : σ
2
1 ‰ σ2

2 (Y).½Â4.2 (F ©Ù). F pm1,m2q �Km1
{m1

Km2
{m2
�©Ù, Ù¥,

Km1
„ χ2pm1q, K̃m2

„ χ2pm2q, �Km1
,Km2

�pÕá.

(�Ý��â½n3.4.2O���.)

U “ řn1

i“1
pXi ´ X̄q2, U{σ2

1
„ χ2pn1 ´ 1q,

V “ řn2

i“1
pYi ´ Ȳ q2, V {σ2

2 „ χ2pn2 ´ 1q.u�ÚOþ: 3H0 : σ
2
1 “ σ2

2 e,

U{pn1 ´ 1q
V {pn2 ´ 1q „ F pn1 ´ 1, n2 ´ 1q.Ä½�/ª:

W “
 

p~x, ~yq : ‹ ă Fα{2pn1 ´ 1, n2 ´ 1q½ ‹ ą F1´α{2pn1 ´ 1, n2 ´ 1q
(
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~4.4. ä�rÝÁ�L(��á, n1 “ n2 “ 8). '�σ2
1 �σ2

2.u�ÚOþ:

U{pn1 ´ 1q
V {pn2 ´ 1q “

1

n1´1

řn1

i“1
pxi ´ x̄q2

1

n2´1

řn2

i“1
pyi ´ ȳq2

“ 0.9355.

H0 : σ
2
1

ď σ2
2
, Ä½�:

tp~x, ~yq : ‹ ą F1´αpn1, n2q “ F0.95p7, 7q “ 3.7870u.Ïd, ØUÄ½σ2
1 ď σ2

2 .

H0 : σ
2
1 ď σ2

2, Ä½�:

tp~x, ~yq : ‹ ă Fαpn1, n2q “ F0.05p7, 7q “ 1

F0.95p7, 7q “ 1

3.7870
u.Ïd, ǑØUÄ½σ2

1 ď σ2
2.�±�Ǒσ2

1 “ σ2
2, /ºxØ�0.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

B. þ�u�. b�σ2
1 “ σ2

2 “: σ2, �σ2 ��. u�H0 : µ1 “ µ2.

X̄ ´ Ȳ „ Npµ1 ´ µ2,
σ2

n1
` σ2

n2
q.-S2 “ řn1

i“1
pXi ´ X̄q2 ` řn2

i“1
pYi ´ Ȳ q2,KS2{σ2 „ χ2n1 ` n2 ´ 2.u�ÚOþ:

T “ X̄ ´ Ȳ
b

1

n1
` 1

n2

b

S2

n1`n2´2

.½n4.1. 3H0 e, µ1 ´ µ2 “ 0, u´, T „ tpn1 ` n2 ´ 2q.Ä½�:

W “ tp~x, ~yq : |T | ą t1´α{2pn1 ` n2 ´ 2qu.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

~4.5. ü|¾<�ÿ�UY². n1 “ n2 “ 32, x̄ “ 241.76(Ñ��), ȳ “ 224.62, s1 “ 51.2808, s2 “ 36.2710.

H0 : σ
2
1

ď σ2
2
, H0 : σ

2
1

ě σ2
2
Ñ�É:

F0.025p31, 31q “ 0.4881 ău{pn1 ´ 1q
v{pn2 ´ 1q “ 1.9927

ăF0.975p31, 31q “ 2.0486.b�σ2
1 “ σ2

2 “ σ2. u�H0 : µ1 ď µ2. Ä½�:

W “ tp~x, ~yq : T p~x, ~yq ą t1´αpn1 ` n2 ´ 2qu.eα “ 0.1, KÄ½H0; eα “ 0.05, KØUÄ½H0.

t0.9p62q ă 1.3 ă T p~x, ~yq “ 1.5436 ă 1.67 « t0.95p62q.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

5. u��p �
~4.5, Ä½�:

Wα “ tp~x, ~yq : T p~x, ~yq ą t1´αpn1 ` n2 ´ 2qu.

α ��, Wα Ò��.½Â4.3. �½��~x “ px1, ¨ ¨ ¨ , xnq. ÷v~x P Wα ����α¡Ǒu��p �, PǑppx1, ¨ ¨ ¨ , xnq.
p �����.
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