
 

1ÔÙ!�O
§7.1 ��q,�OoNX „ Fθ. 8I: �Ñθ ��O�θ̂.g�: �VÇ¯�u). | : VÇ�Ì*�&Ý¹Â.q,¼ê:

Lpθq “ ppx1, θq ¨ ¨ ¨ ppxn, θq,Ù¥, ppθ, xq ǑoN�©Ù�/�Ý.½Â1.1. θ ���q,�Oθ̂ “ θ̂px1, ¨ ¨ ¨ , xnq �Lpθq ����:. =, θ̂ P Θ, �
Lpθ̂q “ max

θPΘ
ppx1, θq ¨ ¨ ¨ ppxn, θq.5VÇÚOA6Ç���¡ ��ö: ÙE
!Ü�



 3q,¼êLpθq “ ppx1, θq ¨ ¨ ¨ ppxn, θq ¥,Àêâ~x Ǒ®�, Àëêθ Ǒ��.^θ̂px1, ¨ ¨ ¨ , xnq KrNO�, ^θ̂pX1, ¨ ¨ ¨ ,Xnq KrNnØ.

θ̂ “ θ̂pX1, ¨ ¨ ¨ ,Xnq ´ÚOþ.7Lkθ̂ P Θ.

gpθ̂q ¡Ǒgpθq ���q,�O.��q,�O(���:)�UØ��.
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~1.1(���./ÿþ�.). ÿÁ�Å���1�Ý, ��n “ 15�êâ: x1, ¨ ¨ ¨ , xn. Á�O�Å����1�Ý�þ�.b��Å���1�ÝX Ñl��©ÙNpµ, σ2q.

θ “ pµ, σ2q P R ˆ p0,8q. µ Ǒ��ëê, σ2 Ǒ?�ëê.q,¼ê:

Lpθq “ 1

p
?
2πσqn

exp

#
´ 1

2σ2

nÿ

i“1

pxi ´ µq2
+
.

µ̂ “ x̄ “ 1

n
px1 ` ¨ ¨ ¨ ` xnq. ÏǑéz��½�σ2, Ñk

Lpx̄, σ2q “ max
µPR

Lpµ, σ2q.¡ 1

n
px1 ` ¨ ¨ ¨ ` xnq Ǒ��þ�, PǑx̄.5VÇÚOA6Ç���¡ ��ö: ÙE
!Ü�



 

?�Ú, ���τ “ σ2 ���q,�O.òµ̂ “ x̄ �\, Pa “ 1

n

řn
i“1

pxi ´ x̄q2.

Lpx̄, τq “ 1

p
?
2πσqn

exp

#
´ 1

2σ2

nÿ

i“1

pxi ´ µq2
+

“ 1

p
?
2πqn

τ´n

2 e´n

2
¨ a
τ “ 1

p
?
2πqn

exp
!

´n

2

´
ln τ ` a

τ

¯)
.

τ̂ =Ǒln τ ` a
τ
����::

d

dτ

´
ln τ ` a

τ

¯
“ 1

τ
´ a

τ2
“ 1

τ2
pa ´ τq ñ τ̂ “ a.¡ 1

n

řn
i“1

pxi ´ x̄q2 Ǒ����.5VÇÚOA6Ç���¡ ��ö: ÙE
!Ü�



 

~1.2(g¬Ç��O). ,ó<)�20 ��¬, u�ÑTk��Ǒg¬. �OTó<)��g¬Ç.oNX „ Bp1, pq, p P r0, 1s. ��þ: n “ 20.q,¼ê:

Lppq “ psp1 ´ pqn´s, Ù¥ s “ x1 ` ¨ ¨ ¨ ` xn.

p̂ ǑǑlnLppq “ s ln p ` pn ´ sq lnp1 ´ pq ����::

d

dp
lnLppq “ s

p
´ n ´ s

1 ´ p
ñ p̂ “ s

n
.

n “ 20, s “ 1, Ïd, p̂ “ 1

20
.5VÇÚOA6Ç���¡ ��ö: ÙE
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~1.4. oN: X „ Up0, θq, êâ: X1, ¨ ¨ ¨ ,Xn, (��þ: n).�: θ ���q,�O.q,¼ê:

Lpθq “
nź

i“1

1

θ
1t0ďxiďθu “ 1

θn
1t0ďx1,¨¨¨ ,xnďθu.=�θ ě max

1ďiďn
xi �, Lpθq ą 0.�θ ě max

1ďiďn
xi �, Lpθq “ 1

θn
, 'uθ üNeü.l
, θ̂ “ max

1ďiďn
xi, =max

1ďiďn
Xi.
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~1.5. oN: X „ Exppλq, ��þ: n. �: EX ���q,�O.q,¼ê:

Lpλq “
nź

i“1

λe´λxi “ λn exp

#
´λ

nÿ

i“1

xi

+
“ exptnplnλ ´ λx̄qu.

λ̂ ´lnλ ´ x̄ ����::

d

dλ
plnλ ´ x̄q “ 1

λ
´ x̄ ñ λ̂ “ 1{x̄.

EX “ 1{λ, Ïd, yEX “ 1{λ̂ “ x̄, ½X̄ .
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 ~1.6. oN: X „ Ppλq, ��þ: n. �: λ ���q,�O.q,¼ê:

Lpλq “
nź

i“1

λxi

xi!
e´λ “ 1śn

i“1
xi!

λnx̄e´λn “ 1śn
i“1

xi!
enpx̄ lnλ´λq.

λ̂ ´x̄ lnλ ´ λ ����::

d

dλ
px̄ lnλ ´ λq “ x̄

λ
´ 1 ñ λ̂ “ x̄,½ X̄.
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