
 

§7.7 �&«mÚ�&�½Â7.1. b�T “ T pX1, ¨ ¨ ¨ ,Xnq �T̄ “ T̄ pX1, ¨ ¨ ¨ ,Xnq ǑÚOþ, α P p0, 1q.

(1) eT ă T̄ �
PθpT ď gpθq ď T̄ q ě 1 ´ α, @θ P Θ,K¡rT , T̄ s Ǒgpθq ��&ÝǑ1 ´ α ��&«m.

(2) e
PθpT ď gpθqq ě 1 ´ α, @θ P Θ,K¡T Ǒgpθq ��&ÝǑ1 ´ α ��&e�.

(3) e
Pθpgpθq ď T̄ q ě 1 ´ α, @θ P Θ,K¡T̄ Ǒgpθq ��&ÝǑ1 ´ α ��&þ�.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

1. Í¶þ{½Â7.2. b�gpθq ´��þ. e
h “ hpX1, ¨ ¨ ¨ ,Xn; gpθqq�©Ù�θ �', K¡h ǑÍ¶þ.

Step 1. éÍ¶þh “ hp ~X, gpθqq 9Ù©ÙF .

Step 2. |^F ÀJa, b, ��:

P pa ď h ď bq ě 1 ´ α.

Step 3. òa ď h ď b zǑT ď gpθq ď T̄ , u´��
P pT ď gpθq ď T̄ q ě 1 ´ α.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

1. Í¶þ{~7.1. oN: X „ Exppλq. ��þ: n. �λ ��&«m.

λX „ Expp1q, Ïd,

h1 “ λpX1 ` ¨ ¨ ¨ ` Xnq „ Γpn, 1q.

2λX „ Exp
`

1

2

˘

, Ïd
h2 “ 2λpX1 ` ¨ ¨ ¨ ` Xnq „ Γ

ˆ

n,
1

2

˙

“ χ2p2nq.�χ2p2nq �L¼�λ1 “ χ2

α{2p2nq, λ2 “ χ2

1´α{2p2nq. u´,

Pλpλ1 ď h2 ď λ2q “ 1 ´ α. l, ¤�ǑrT , T̄ s, Ù¥,

T “ λ1

2pX1 ` ¨ ¨ ¨ ` Xnq , T̄ “ λ2

2pX1 ` ¨ ¨ ¨ ` Xnq .5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

2. ��oNX „ Npµ, σ2q ¥ëê��&«m½Â3.6.8 & 7.3. n ���©ÙNp~µ,Σq �éÜ�ÝǑ:

pp~xq “ 1?
2π

na

|Σ|
exp

"

´1

2
p~x ´ ~µqTΣ´1p~x ´ ~µq

*

.Ù¥, ~x “ px1, ¨ ¨ ¨ , xnqT , µ “ pµ1, ¨ ¨ ¨ , µnqT , Σ “ pσijqnˆn�½.½Â3.6.6, 3.6.7 & 7.4.

~X “ pX1, ¨ ¨ ¨ ,XnqT �Ï"�Æ��
©O�
E ~X “ pEX1, ¨ ¨ ¨ , EXnqT , covp ~X, ~Xq “ pcovpXi,Xjqqnˆn .

~X �~Y “ pY1, ¨ ¨ ¨ , YmqT �Æ��
�
covp ~X, ~Y q “

˜

covpX1, Y1q ¨ ¨ ¨ covpX1, Ymq
covpXn, Y1q ¨ ¨ ¨ covpXn, Ymq

¸

nˆm

.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 Ún7.1. Ý
$�, ~: covpA ~X, ~Y q “ Acovp ~X, ~Y q.Ún7.2. b� ~X „ Np~µ,Σq.

(1) E ~X “ ~µ, covp ~X, ~Xq “ Σ;

(2) �Bnˆn �òz, ~a P R
n, K~a ` B ~X Ñln ���©Ù;

(3) �1 ď m ă n, KpX1, ¨ ¨ ¨ ,XmqT Ñlm ���©Ù;

(4) �1 ď m ă n, Amˆn 1÷�, KA ~X Ñlm ���©Ù.

5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

½n7.1. b�oN: X „ Npµ, σ2q, ��þ: n. K
(1) X̄ „ N

`

µ, 1

n
σ2

˘

;

(2) 1

σ2

řn
i“1

pXi ´ X̄q2 „ χ2pn ´ 1q;

(3) X̄ �řn
i“1

pXi ´ X̄q2 �pÕá.y: Xi “ µ ` σZi, Ù¥Zi “ X˚
i „ Np0, 1q, i.i.d..

X̄ “ µ ` σZ̄, ‹ “ řn
i“1

pZi ´ Z̄q2 “ řn
i“1

Z2

i ´ nZ̄2.���Ý
Anˆn, Ù1�1´´

1?
n
, ¨ ¨ ¨ , 1?

n

¯

. -~Y “ A~Z.dA ��, ~Y „ Np~0, Inˆnq �řn
i“1

Z2

i “ řn
i“1

Y 2

i .dA �1�1, Y 2
1

“ nZ̄2. u´, ‹ “
řn

i“2
Y 2

i „ χ2pn ´ 1q.
Z̄ “ 1?

n
Y1 „ Np0, 1

n
q, ��řn

i“2
Y 2

i Õá. �, (1), (3) ¤á.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

~7.2 & 7.3. σ2 ®�, (~X, X „ Npµ, 1q).�: µ ��&ÝǑ1 ´ α �(1) �&«m, (2) �&þ�.�h “ hpX1, ¨ ¨ ¨ ,Xn, µq :“
?
npX̄´µq

σ
„ Np0, 1q.

(1) �L¼�z1´α{2, u´Pµp|h| ď z1´α{2q “ 1 ´ α. Ïd,

Pµ

ˆ

|X̄ ´ µ| ď σ?
n
z1´α{2

˙

“ 1 ´ α.VÇØÆÝ: X̄ P rµ ´ σ?
n
x, µ ` σ?

n
xs,����Å:X̄ á3®��(½«m¥.ÚOÆÆÝ: µ P rX̄ ´ σ?

n
x, X̄ ` σ?

n
xs (d=¤��&«m),®���Å«m(�dêâ��)CX��ëêµ ((½�:).

(2) �&þ�Ǒµ̄ “ X̄` σ?
n
z1´α:

Pµph ě zαq “ 1 ´ α ñ Pµ

´

X̄ ď µ´ σ?
n
zα

¯

“ 1 ´ α.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

~7.4. σ2 ��. �: µ ��&ÝǑ1 ´ α ��&«m.

h̃ “
?
npX̄´µq

σ
„ Np0, 1q E,¤á.�´, h̃ Ø´Í¶þ!Í¶þ�U¹êâÚ��þ, ØU¹?�ëêσ2.~7.2¥�X̄ ˘ σ?

n
z1´α{2 ¹σ2, Ø´ÚOþ.^σ2 �UMVU �OS2 “ 1

n´1

řn
i“1

pXi ´ X̄q2 �Oσ2.òy²
h “ hpX1, ¨ ¨ ¨ ,Xn;µq :“

?
npX̄ ´ µq?

S2´Í¶þ. 5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

½n7.1 �y²: Xi “ µ ` σZi. �ÝÝ
Anˆn �1�1´´

1?
n
, ¨ ¨ ¨ , 1?

n

¯

. -~Y “ A~Z, KY1, ¨ ¨ ¨ , Yn „ i.i.d. Np0, 1q.�	
h “

?
npX̄ ´ µq?

S2
, S2 “ 1

n ´ 1

n
ÿ

i“1

pXi ´ X̄q2.�	©f:
?
npX̄ ´ µq “ σ

?
nZ̄ “ σY1.�	©1:

řn
i“1

pXi ´ X̄q2 “ σ2
řn

i“2
Y 2

i . u´,

h “ Y1
b

1

n´1

řn
i“2

Y 2

i

.gdÝǑn �t ©Ù(PǑtpnq) ��´
Tn :“ Z

b

1

n
pZ2

1
` ¨ ¨ ¨ ` Z2

nqÑl�©Ù, Ù¥Z,Z1, ¨ ¨ ¨ , Zn ÕáÓ©Ù, Z „ Np0, 1q.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

Ïd,

h “ hpX1, ¨ ¨ ¨ ,Xn;µq “
?
npX̄ ´ µq?

S2
„ tpn ´ 1q,Ù¥

S2 “ 1

n ´ 1

n
ÿ

i“1

pXi ´ X̄q2 “: σ̂2Ǒσ2 �UMVU �O.�L¼�t1´α{2pn ´ 1q. Ïd
Pµ

ˆ

|X̄ ´ µ| ď σ̂?
n
t1´α{2pn ´ 1q

˙

“ 1 ´ α.¤��&«mǑ
„

X̄ ´ σ̂?
n
t1´α{2pn ´ 1q, X̄ ` σ̂?

n
t1´α{2pn ´ 1q



.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

~7.5. θ “ pµ, σ2q. �σ2 ��&ÝǑ1 ´ α ��&þ�.Í¶þ: d½n7.1,

h :“ pn ´ 1qS2

σ2
“

řn
i“1

pXi ´ X̄q2
σ2

„ χ2pn ´ 1q.�L¼�χ2
αpn ´ 1q, u´

Pθ

`

h ě χ2

αpn ´ 1q
˘

“ 1 ´ α.Ïd,

Pθ

ˆ

σ2 ď
řn

i“1
pXi ´ X̄q2

χ2
αpn ´ 1q

˙

“ 1 ´ α.¤��&þ�Ǒř

n

i“1
pXi´X̄q2

χ2
α

pn´1q .5: eµ ®�, KÍ¶þÚ�&þ�AǑ
řn

i“1
pXi ´ µq2
σ2

„ χ2pnq,
řn

i“1
pXi ´ µq2
χ2
αpnq .5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

3. ëê�Cq�&«m
½n7.2. b�Tn “ TnpX1, ¨ ¨ ¨ ,Xnq ÷v

?
npTn ´ gpθqq dÑ Np0, σ2q,Kgpθq �Cq�&«m�OǑ:

(1) σ2 ®�: rTn ´ σ?
n
z1´α{2, Tn ` σ?

n
z1´α{2s,

(2) σ2 ��: rTn ´ σ̂n?
n
z1´α{2, Tn ` σ̂n?

n
z1´α{2s, Ù¥σ̂n Ǒσ��Ü�O.

5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

~7.6. 90 <¥15 <�A��Kú, �: Kú�z©'θ�0.95 �&«m.oN: X „ Bp1, θq, ��þ: n “ 90.dCLT, ?
npX̄ ´ θq

a

θp1 ´ θq
dÑ Z „ Np0, 1q.u´,

Pθ

˜ˇ

ˇ

ˇ

ˇ

ˇ

?
npX̄ ´ θq

a

θp1 ´ θq

ˇ

ˇ

ˇ

ˇ

ˇ

ď z1´α{2

¸

« 1 ´ α.�L¼�z0.975 “ 1.96, u´
ˇ

ˇ

ˇ

ˇ

ˇ

?
90p15

90
´ θq

a

θp1 ´ θq

ˇ

ˇ

ˇ

ˇ

ˇ

ď 1.96 ñ θ P r0.1037, 0.2569s,d=¤��Cq�&«m.5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�


