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X1,Xn � i.i.d. ��� �
 �����m σ 2
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f Xi,m,σ
2( ) = 1

2πσ 2
exp −

(Xi −m)
2

2σ 2

"

#
$

%

&
'

log f Xi,m,σ
2( ) = − 12 log2πσ

2 −
1
2σ 2 (Xi −m)

2

L m,σ 2( ) = log f Xi,m,σ
2( )

i=1

n

∑ = −
n
2
log2πσ 2 −

1
2σ 2 (Xi −m)
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L m( ) = − n
2
log2π − 1
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(Xi −m)

2
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L m( ) = (Xi −m) =

i=1

n

∑ Xi − nm = 0
i=1

n
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m̂ =
1
n

Xi = X
i=1

n
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! ", $ = ! $|" ! " = ! "|$ ! $

! "|$ = ! $|" ! "
! $ = ! $|" ! "

∫! ", $ ("

� 1/0*��

2&*���"��*��.�$��

� 1/0*��*��

! "|$
	���

���

! $|" �� "  +�� $ !��#-,��

�� $ !��#-%(")��! " '�,��



����%�

2020�11�10	 
���#301�� 15

��:5624$��71/28"� ! )�& " .�(��/ ��*.9!�+��

# $ = !|' = ( = # ' = (|$ = ! # $ = !
# ' = (

� ����

��:�+��-���%#��'-��� ! "�,��&;

# $ = ! = ⁄1 2# ' = (|$ = ! = ⁄2 3,

# ' = ( = # ' = (, $ = ! + # ' = (, $ = "
# ' = (|$ = " = ⁄1 4, # $ = " = ⁄1 2

= ⁄2 3× ⁄1 2 + ⁄1 4× ⁄1 2 = ⁄11 24

= ⁄2 3× ⁄1 2 ÷ ⁄11 24 = ⁄8 11

∵

$ = !

$ = "
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! = #

! = $

��;��81/29)� # � $ 3�.��4&��/�3:'�0�#(	$3��$
��;�0�"2%� �����+*!�-2%� # )�1��,<

% ! = #|'( = ), '+ = ), ', = -

= % '( = ), '+ = ), ', = -|! = # % ! = #
% '( = ), '+ = ), ', = -

= 256
337 >

8
11

% ! = #|'( = ),⋯ , '7 = ) = 0.9221⋯
% ! = #|'( = ),⋯ , ';< = - = 0.9999⋯
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iiX eq +=
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! "#|% = ' "#|%, )* = 1
2-)*

exp − "# − % *

2)*

! % = ' %|23, )3* = 1

2-)3*
exp − % − 23 *

2)3*
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! %|4 ∝ ! 4|% ! % = 6
#78

9
' "#|%, )* ' %|23, )3*
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log $ %|' = −
1
2
%,

-./,
− 2

01%
-./,

+ const

$ %|' = 7
89:

;

< =8|%, ., < %|1?, .?, = < %| 01, -./,

log $ %|' = −
1
2

@
.,

+
1
.?,

%, − 2 A
89:

;
=8
.,

+
1?
.?,

% + const

-./, =
.?,.,

@.?, + .,
→
.,

@
01 = CDEF

DF
∑89:
; =8 +

CDEF

DH
F 1? →

:
;
∑89:
; =8
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!"∗ = argmin+ ,
-./

0
1- − " 3 = 1

5,-./

0
1-

!"∗ = argmax+ ,
-./

0
log9 1-|" = 1

5,-./

0
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9 "|; = 9 ;|" 9 "
9 ;

!"∗ = <=>?
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0 1- + <=>?
=B?
"C → /
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