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~1.1(Y) �Å���1�ÝX „ Npµ, σ2q, êâx1, ¨ ¨ ¨ , x15. �

Oµ, σ2.

ü�ëê, K^cü�Ý:

oNÝ: m1 “ µ, m2 “ σ2 ` µ2.

��Ý: a1 “ x̄, a2 “
1
n

řn
i“1 x

2
i .

¦)

#
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m2 “
1
n

řn
i“1 x

2
i ,
=

#

µ̂ “ x̄,

xσ2 ` µ̂2 “ 1
n

řn
i“1 x

2
i .

)�µ̂ “ x̄, xσ2 “ 1
n

řn
i“1 x

2
i ´ x̄

2 “ 1
n

řn
i“1pxi ´ x̄q

2.

½Â2.1. e��þgpθq “ φpm1, ¨ ¨ ¨ ,mkq(Ø�½´ëê�

�). ½Âgpθq�Ý�O�ygpθq :“ φpa1, ¨ ¨ ¨ , akq.
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§7.3 �O�Ã 5

¡T pX1, ¨ ¨ ¨ , Xnq ´gpθq �Ã �O, XJ

EθT pX1, ¨ ¨ ¨ , Xnq “ gpθq, @θ P Θ.

��þ�µ̂ “ X̄ “ 1
npX1 ` ¨ ¨ ¨ `Xnq.

Eθµ̂ “
1
npEθX1 ` ¨ ¨ ¨ ` EθXnq “ µ, Ã .

����xσ2 “ 1
n

řn
i“1pXi ´ X̄q

2.
1
n

řn
i“1pxi ´ µq

2 “ 1
n

řn
i“1pxi ´ x̄q

2 ` pµ´ x̄q2.

1
n

řn
i“1pXi ´ X̄q

2 “ 1
n

řn
i“1pXi ´ µq

2 ´ pµ´ X̄q2.

Eθxσ2 “ varpX1q ´ varpX̄q “ σ2 ´ 1
nσ

2 “ n´1
n σ2.

��
: Yi “ Xi ´ X̄, @i ØÕá, ���å^�
ř

i Yi “ 0.

S2 “ 1
n´1

řn
i“1pXi ´ X̄q

2 ´σ2 �Ã �O. (½n3.1)

k
Ö¡S2 �����.
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~1.4+2.4. X „ U r0, θs, êâx1, ¨ ¨ ¨ , xn. ¦θ ���q,�

Oθ̂1 �Ý�Oθ̂2.

��q,�O:

q,¼êLpθq “
śn
i“1

1
θ10ďxiďθ.

Ù���:θ̂1 I¦�0 ď xi ď θ, @i Ñ¤á, =θ̂1 ě maxi xi.

?�Ú, θ̂1 ¦�
1
θn ����, =θ̂1 ¦þ�, �θ̂1 “ maxi xi.

©Ûθ̂1 “ maxiXiµ

":: θ̂1 “ maxiXi ă θ, �Eθ θ̂1 ă θ, ��
!

?�ÚO�:

Eθ θ̂1 “ Eθ maxiXi “
şθ

0
P pmax1ďiďnXi ą xqdx

“
şθ

0
p1´ P pmax1ďiďnXi ď xqqdx

“ θ ´
şθ

0
p 1θxq

ndx “ p1´ 1
n`1 qθ.
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Ý�Oµ

oNÝm1pθq “
1
2θ, ��Ýx̄.

¦)m1pθ̂2q “ x̄, �θ̂2 “ 2x̄.

©Ûθ̂2 “ 2X̄µ

Eθ θ̂2 “ 2EθX̄ “ 2EθX1 “ 2ˆ 1
2θ “ θ, Ã .

":: k�U2x̄ ă maxi xi, ²wØÜn.

ØUüXJ¦Ã 5.
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nxq

n “ enˆp´λ
1
nxq.

Eθ θ̂2 “
1
λ “ θ. Ã !

varθpθ̂1q “
1
nvarpXq “ 1

n
1
λ2
“ 1

nθ
2.

varθpθ̂2q “
1
λ2
“ θ2.

�, θ̂1 'θ̂2 Ð.
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(��)����Ã �O

(Uniformly Minimum Variance Unbiased Estimator, UMVUE):

b�T “ T pX1, ¨ ¨ ¨ , X2q ´θ �Ã �O, �éuθ �?¿Ã �

OT̃ “ T̃ pX1, ¨ ¨ ¨ , Xnq Ñk

varθpT q ď varθpT̃ q, @θ P Θ.

K¡T “ T pX1, ¨ ¨ ¨ , X2q ´θ �(��)����Ã �O.
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�êx©Ù: ��Ý(½©Ù�)�

pθpxq “ Spθqhpxq expt
řm
k“1CkpθqTkpxqu.

θ �x ©l. ~4.8, 4.9, 4.10.

�ê: pλpxq “ λe´λx1txą0u “ λ1txą0ue
´λx.

��: pθpxq “
1?
2πσ2

e´
x2´2µx`µ2

2σ2 “ 1?
2πσ2

e´
µ2

2σ2 e´
1

2σ2
x2` µ

σ2
x

��: Pn,ppX “ kq “ Cknp
kp1´ pqn´k “

Ckne
k log p`pn´kq logp1´pq “ Ckne

plog p´logp1´pqqk`n logp1´pq

Ñt: PλpX “ kq “ λk

k! e
´λ1tkě0u “

1
k!1tkě0ue

plog λqk´λ.

�êx©ÙA5: b�oNX „ pθpxq, X1, ¨ ¨ ¨Xn�X���§

KpX1, ¨ ¨ ¨ , Xnq��Ý(½©Ù�)�

Πn
i“1pθpxq “ SnpθqΠn

i“1hpxiq expt
m
ÿ

k“1

Ckpθq
n

ÿ

i“1

Tkpxiqu
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b�oNX�Ý�pθpxq “ Spθqhpxq expt
řm
k“1CkpθqTkpxqu.

½n(4.2+4.3). e

Θ ´Rm ¥kS:�8Ü.

pC1, ¨ ¨ ¨Cmq : Θ Ñ Rm ��éA, ëY.

Ckpθq, 1 ď k ď m �5Ã'; Tkpxq, 1 ď k ď m �5Ã'.

(~X, �T1pxq “ x, T2pxq “ x2, T3pxq “ x` x2 �, Az{

�pC1pθq ` C3pθqqx` pC2pθq ` C3pθqqx
2.)

θ̂ “ φpT1p ~Xq, ¨ ¨ ¨ , Tmp ~Xqq ´θ (½gpθq) �Ã �O.

Kθ̂ ´UMVUE.

5µTkp ~Xq “
řn
i“1 TkpXiq, k “ 1, ¨ ¨ ¨ ,m.
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~4.14. X „ Npµ, σ2q.

θ “ pµ, σ2q ��, m “ 2.

pθpxq “
1?
2πσ2

e´
µ2

2σ2 e´
1

2σ2
x2` µ

σ2
x.

C1pθq “
µ
σ2 , C2pθq “ ´

1
2σ2 �5Ã'.

T1pxq “ x, T2pxq “ x2 �5Ã'.

T1p ~Xq “
řn
i“1Xi “ nX̄,

T2p ~Xq “
n

ÿ

i“1

X2
i “

n
ÿ

i“1

pXi ´ X̄q
2 ` nX̄2 “ pn´ 1qS2 ` nX̄2.

φpT1p ~Xq, T2p ~Xqq “ ϕpX̄, S2q,

(5µS2 “ 1
n´1

řn
i“1pXi ´ X̄q

2)

eϕpX̄, S2q ´Ã �O, K´UMVUE.

AO/, X̄, S2 ©O´µ, σ2 �UMVUE.
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