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!$��& (Statistical inference)



7=2�AU�J
n )�U�� (Parameter estimation)

• <,[aZNV"3)�b7=]_^ZcX��PW�*
• �e(#��K���K(#��

n �@'�K�J (Hypothesis test, Classification)
• <,[aZS��PW[aZO�:PWNTMNX4?PW�*
• �ePCR'&KI?>KH�?B

n ��K�, (Regression, Prediction)
• <,[aZNVdQ��U-0DUF	X;/PW�*
• �eG�SG+UF	KGPAS�14.K�
S
6D

n 4.C5K�, (Stochastic process, Forecast)
• "3)�O EUF�RLW<,[aZNV"$X�,PW�*
• �e�8��KY`\�%9�KAlphaGo
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i.i.d.
(independent identically distributed)
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!"∗ = argmax* + "

% ���� (Maximum likelihood estimation)
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! ", $ = ! $|" ! " = ! "|$ ! $

! "|$',⋯ , $) = ! $',⋯ , $)|" ! "
! $',⋯ , $)

! -)*�� (Bayesian estimation)

���
%������ ! " (��#
��,.+"&�
��(��$'��

! -)*���

�	 


�
��

����



�%��
<�/<@N

2020�11�13� �(�
1�/1��	 11

0 �%��


0 �

#�6C9JMH<�
8B�
5�!8B4=34D�'8B��

#�6C9JMH>�A*72�/�"D+�8B8B��

0 �%��/

0 �
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!" = Prof. Maruta,  !$ = Mr. Yu, !% = Prof. Sakaguchi
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!∗ = $% &∗ + $( &∗ − 1 + 0.1($. &∗ + $/ &∗ − 1)

$% & = %
%123(34.567.89)

$( & = %
%123(85.46:.:9)

$. & = %
%123(77;.434<9)

$/ & = %
%123(377=.<64<9)
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( ) ( ) ii XXY eq += ),,1( ni !=*�EHDL
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C.M. Bishop,
“Pattern Recognition and 
Machine Learning”
Springer, 2006.

;��� 1, ��
 (�

“NFH�7ADE!�	.”
86*, 2017.

"9#�, �&� �1

“)$@,5
–��	CB�> –”
GRK*, 2017.

2�� 1

“,5	=�
B	�?<E”
IFPOSJ*, 2013.
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=:>

2020�10�30� "'��* 21

n ��<�	 (Parameter estimation)
• &�CGB5?����H"'DFEBIA�	7@��
• ��<�	K !" = $ + &" ' = 1,⋯ , + → -$

n �)�	0�/ (Hypothesis test, Classification)
• &�CGB:
	7@CGB6�$7@5;45A (7@��
• �)�	K 1 $ = $. or $ ≠ $. 20�/K 1 $ = $. or $ = $0 2

n �
0�� (Regression, Prediction)
• &�CGB5?J8��<��,<.�A%�7@��
• #��
K 1" = 23" + 4 + &" ' = 1,⋯ , + → 52, 64

n  �+!0�� (Stochastic process, Forecast)
• ����6�-<.�93@&�CGB5?��A��7@��
• ��K 1" 7 = $ 7 + &" ' = 1,⋯ , + → -$ 7 + 1


