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It is important for knowledge searching website such that one user asks and another user answers to reduce spam question 
and answer for improving quality. Spam posts are filtered by human now, so this makes cost for filtering high and increasing 
spam posts become problem. This paper tries to classify such spam posts automatically with refining learning data to improve 
recall for filtering out spam posts. 
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1  http://chiebukuro.yahoo.co.jp/ 
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(3) スパム･ハム分離型の精錬手法 
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�� �w	B �ù �› L++++= ABAB HHHHH 3210 �q�� �[ �b

�” �{ �ž �ç �° �æ �¶ �Ü �t �‘ �” �A 
e �t �‘ �“ �z

|||| 22
B
n

B
n SH = , |||| 22

B
n

B
n SH = �t �s �” �w �p �z 	× �t

|||| SH = �q�s �” �{ �‡�h �z�Ú�™�w n �t �S �M�o 0DDn = �q�s �” �{  

5. 実験 

5.1 コーパス 

�Š�Z�€ �p �x �| Yahoo! �Œ�� �>�w �°�D 
ü�w �d�Ø �Ã�” �»�q�|�_ 	†
�^�• �h �d�Ø �Ã�” �»�w�� �™�›�M�h �i �M�h �} �°�D 
ü�w �d�Ø �Ã�” �»�t
�S �Z�” �&
~ �s �í �ð �d �Ø�¢215,288 �d �Ø�£�q�_ 	† �^�• �h �í �ð �d �Ø
�¢33,852 �d �Ø�£�› �¯ �” �Í �µ�q�` �h �{ �s �S�z1 �m�w�í �ð �w�Õ�^�x ��
�É�` �o 60�™70 �� �È�p �K�l �h �{ 

5.2 評価尺度 

�Š �Z �€ �p �x �| 
Æ�& 
~ �s �d �Ø�	�µ�Í �Ü�
�› �M�T �t �` �o 	� �“
	† �X�T �q�M�O�\ �q�U	O�A�p �K�” �} �\ �w�h �Š�| 
\ 
R�^�• �h �¯ �” �Í �µ�›

ü �¨ 	� �S �q�` �o 
Æ�&
~ �d �Ø�w
ü �¨ 
^ �S�t �£ �è �` �h �Í �w
° �A	�
�S�› �; �M�” �} ��

��
)/(RecallSpam SNSSSS +=!  
)/(PrecisionSpam NSSSSS +=!  

PrecisionSpamRecallSpam
PrecisionSpam*RecallSpam*2

ÕlFSpam
!+!
!!

=!

)/()(AccuracySpam NNSNNSSSNNSS ++++=!

=SS �µ�Í �Ü�� �w�O�j �| �µ�Í �Ü�q
ü �¨�^ �• �h �d �Ø�� �w
:  
=SN �µ�Í �Ü�� �w�O�j �| �µ�Í �Ü�q
ü �¨ �^�• �s �T �l �h �d �Ø�� �w


:  
=NS �µ�Í �Ü�� �p �x �s �M�‹ �w�w�w�O�j �| �µ�Í �Ü�q
ü �¨ �^�• �h

�d�Ø�� �w
:  
=NN �µ�Í �Ü�� �p �x �s �M�‹ �w�w�w�O�j �| �µ�Í �Ü�q
ü �¨ �^�• �h

�d�Ø�� �w
:  
Spam-Recall �q�x �| �µ�Í �Ü�� �› �µ�Í �Ü�i �q
Q�� �p �V�h �Â�ù �p �K�“ �|
Spam-Precision �x �µ�Í �Ü�i �q
Q�� �^�• �h �� 	{ �w�O�j �| �î �M�t �µ
�Í �Ü�� �i �l �h �Â�ù�p �K�” �}  

5.3 素性の種類による分類精度の変化 

�‡�c 
É
Q�w	� �¨�t �‘�l �o
ü �¨
^ �S�t �r�w �‘�O �s�§ �M�U	Z
�” �T�› �_ �h �} �¶ 	6�Ã �” �» �q �`�o �µ �Í �Ü�� 10,000 �d �Ø�q�µ
�Í �Ü�p �s �M�� 20,000 �d�Ø �| �Â �µ �Ä�Ã �” �» �q �` �o�x �à �Ñ�”
�Ò�Ü�q�þ �w�M�t�] � �— �M�h �i�M �o�¬ �T�t �µ�Í �Ü/�µ �Í�Ü �p�x
�s�M �q
Q �� �`�h 988 �d�Ø (�O�j �µ�Í �Ü�U 500�|�µ �Í�Ü �p�s
�M�‹�w �U 488)�›�; �M�” �}  
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$ 1�� �¶	6 �Ã�”�»�E 
:�›�! �Q�h�q �V�w Spam-Recall �w�!�=  

 
�›�Ã�Õ �«�Ä �ç�x �|�H 2 	· �q�‰�7�t �¤
É 
Q�w tfidf �‹�› �;

�M�h�} (2.3.2 
…�€	° )
É
Q�w	� �¨�x �|�o � �o �.�p�™ �¯�› �Ë�m
�q �ß �Q�’ �• �” 	� �[ �  (�Ê �º �| �ˆ �º �| �� �0 �º )�| �G�ø �| �f �` �o
�� �¤ 
¯ �q �q �ß �Q�’ �• �” �o �  (	• �ˆ �º �| 	4 	• �º )�p �K�” �} �\ �•
�’ �w�o �  �w N-Gram(N=1�™5)�› �¨ 	Z �` �o �| 	Z �q �s 
: �U 3
�s �Ž 	Í �q �s �”�‹ �w�› 
É
Q�q �` �h �} �� �6 
É�r 
s �Í �” �± �q �`�o
�x Chasen[26]�› �; �M�o �M�” �} �‡ �h �| �� �s �x �µ �Ä �¿ �Ó�ë �”
�Å�q�` �o
R �¯�w �ž�ç �Ñ�• �Õ�¿ �Ä 1 ���È �p�Ï 
R�^ �•�” 52 �w
�o� �q �|
R �¯�� �È�‡ �h�x 
¶�¯ ���È �t�‘ �” 1 ���È�w 
:�È �T�’
�s�”�o �  20 �o�  �w�- 72 �o�  �›
ƒ ���` �h�}  


É
Q�w	� �¨�› �7 �‘�t �!�Q �o 
ü�¨�` �h �A�L �U
¯ 1 �p �K�” �} �\ �•
�› �_ �” �q�| �• �x �“ 	� �[ �  �U�Ö�l �o �M�” 	Ô�ù �x 
ü �¨ 
^ �S�U�ô �M�\
�q�U
ü �T �” �} �Í �M�p �G�ø �‹ 
É
Q�q�` �o 	G
ü �t �; �ó �` �o �M�” �\ �q�U

ü �T �” �U�| �� �¤
¯ �q �t �� �` �o�x �˜ �c �T �t 
^ �S�U	Í 	¢ �b �” �t �q�r
�‡�l �o �M�” �} �\ �• �x �| �� �s �� �¤ 
¯ �q �U	• �ˆ �º �| 	4 	• �º �p �Ï 
R�^
�• �” �‹ �w�q�` �o �î �g�` �h �U�| �î �M�t �x 
É
Q
: �U 45 �p �K�“�| ���¤

¯ �q �U	• �ˆ �º �| 	4 	• �º �w�ˆ �q�x �t �Q�s �M�} �\ �• �x �| �®�p �b � �̄s �r
�w�� �¤ �t �; �M�’ �• �” 
¯ �q �U�î �M�t �x �ˆ �º�q �` �o �r 
s�^ �• �o �M�”
�­ �” �µ�‹ �� �M�h �Š�p �K�” �} �h �i �` �| �\ �w�� �¤ 
¯ �q �U�Ö�l �o �M�” �q
�� 	—�x 
ü �¨ 
^ �S�U	Í 	¢ �b �” �h �Š�| �� �™�w�î �g �p �x 	� �[ �  �| �G
�ø�| ���¤ 
¯�q �b�‚ �o �w
¼�º�T �’ �s �” N-Gram �› 
É
Q�q�b �” �}  

5.4 学習データの件数による分類精度の変化 

�¶ 	6 �Ã�” �»�E
: �› �! �= �^�d �h �q�V�t 
ü �¨ 
^ �S �U�r �O�s �” �w�T
�› �_�o �ˆ �” �\ �q�q�b �” �{ 
‡ 
¢�� SVM �w�§�” �É�ç �� 
:�t �x 2 �Í
�w�� �ò �Ü�§ �” �É�ç �› �– �; �` �h �} �¶ 	6 �Ã�” �»�w
Y�« �q�` �o �µ�Í �Ü
�p �s �M�d �Ø�� �| 
Û�«�q �` �o �µ�Í �Ü�p �K�” �d �Ø���› �; �M�o �M�” �} �Â
�µ�Ä�Ã�”�» �w
Y�«�| 
Û�«�x 3.4.3 
…�p �‹ �;�M �h �Â�µ�Ä�Ã�”�» 988
�d�Ø (�O�j �µ�Í �Ü�U 500�| �µ�Í �Ü�p �s �M�‹ �w�U 488)�p �K�” �} �¶ 	6  

 

 

$ 2�� 	Ú�E Q�› A)�t �` �h �Ì �w�Â�µ�Ä�Ã�”�» �w
ü�¨
^ �S 

 

 

$ 3�� 	Ú�E Q�› B)�t �` �h �Ì �w�Â�µ�Ä�Ã�”�» �w
ü�¨
^ �S 

 

 

$ 4�� 	Ú�E Q�› C)�t �` �h �Ì �w�Â�µ�Ä�Ã�”�» �w
ü�¨
^ �S 

 
�Ã�”�» �w�E
:�› �!�=�^ �d�m �m�|5 �s�¶ 	6�q 
ü�¨�› �æ�M�f �w
ü�¨

^�S �w�� �É�› �q�l �h �}  

�\ �w�A�L�U 
$ 1 �p �K�” �{ 
$ 1 �› �ˆ �” �q�z�¶	6 �Ã�” �»�w�E
: �U
10,000 �E�„ �r �q�s �” �q�\ �–�p 
^�S �w	Í 	¢�U �^�è�` �o �M�” �\ �q�U�_
�o	� �• �” �{  


¯ 1�� 
É
Q�w	��¨�› �!�Q�h �q�V�w 
ü�¨
^ �S�w�! �=  

	��[�   �G�ø  ���¤  Spam-Precision Spam-Recall Spam-Fvalue Spam-Accuracy 
É
Q
:  
�Ó   70.94% 88.52% 78.76% 76.42% 23,199 
 �Ó  62.76% 92.21% 74.69% 69.13% 1,248 

�Ó �Ó  72.80% 89.96% 80.48% 78.44% 24,347 
  �Ó 50.92% 95.90% 66.52% 52.33% 45 

�Ó  �Ó 71.41% 89.55% 79.46% 77.13% 23,398 

 �Ó �Ó 65.18% 92.83% 76.59% 71.96% 1,293 
�Ó �Ó �Ó 73.13% 90.37% 80.84% 78.85% 24,646 
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5.5 条件Qによるコーパス精錬の違い 

�¯ �” �Í �µ�w
^�É �t �� �b�” �î�g �› �æ�O�} �‡�c �x �| 4.2 
…�w�µ�Í �Ü

ü�m�� �› �; �M�o�z�ž �ç �° �æ�¶�Ü�¤�w 	Ú�E Q�› �r �O�b�” �T�Ð�‚�” �}  

A) SVM �t �‘�l �o	Z �—�U 0 �‘�“ 	–�^ �X�s �l�h �‹�w �›�b �‚
�o
ü�m �b�” �}  

B) SVM �t �‘�l �o	Z �—�U 0 �‘�“ 	–�^ �X�s �l�h �‹�w �w�O�j�|
�‹ �U	– �^ �M	Í �• 100 �d �Ø�t �m�M�o
ü �m�b �” �} 	Z �—�U 0
�‘ �“ 	– �^ �X�s �l �h �‹ �w�U 100 �E �t �¬ �h �s �M	Ô�ù �x �b �‚
�o�›
ü �m�b �”�}  

C) SVM �t �‘�l �o	Z �—�U-1 �‘�“ 	–�^ �X�s �l�h �‹�w �›�b �‚
�o
ü�m �b�” �}  

�Ž	Í �t �‘ �“�î �g�› �æ�O�}
0

D �x �µ�Í �Ü�p �K�” �d �Ø�� 5,000 �d �Ø�|
AP0 �q

BP0 �x �f �• �g �• �µ�Í �Ü�p �K�” �� 	{ 8,000 �d �Ø�t �C�Q�o �µ
�Í �Ü�p �x �s �M�� 	{ 2,000 �d�Ø �p �Ï 
R�^�• �o�M�” �}  

�t �‘ �” �A �L�x 
$ 2�| B)�t �‘ �” �A �L�x 
$ 3�| C)�t �‘ �” �A �L�x 
$
4 �t �L �d�h �} �\ �• �’ �w�¬�å�Ñ�w Spam-Recall�| Spam-Precision�|
Spam-Fvalue �x 5.2 
…�p 	\�‚�h �‹ �w�p �K�” �} �¯ �”�Í �µ�w
^�É
�› 5 �s���“ �&�` �| �f �w���É �› �¬�å�Ñ�t �Ô�` �h �}  

A)�t �‘ �” �A �L �p �K�” 
$ 2 �› �_ �” �q�| 
ü �¨ 
^ �S�| �› �t Spam-
Recall �U	Í �U�l �o �S�’ �c �| �¯ �” �Í �µ�w
^ �É	� �O�q�` �o �x �‡�l �h
�X�&�` �o�M�s �M�\ �q�U
ü�T �” �}  

B)�w
$ 3 �p �x �z�M�¤ �‡�p 	Í �U�l �o�M�l �h �Â�µ�Ä�Ã�” �»�w
ü �¨

^�S �U�< �U�l �o�M�l �o�` �‡�l �o �M�” �q�M�O�ð �J�U �_ �’ �• �” �{ 

C)�t �‘ �” �A�L 
$ 4 �› �ˆ�” �q�z�7 	s �w�ˆ �p 	) ���` �o�` �‡�M�|
�¯ �”�Í �µ
^ �É�w�Ã�G�‹ �t �˜�h �T�r �O�T ���T �p �x �s �M�} 

5.6 アルゴリズムの違いによる分類精度の変化 


Œ�„ �r �w	Ú�E Q �q�` �o �zA)�x 
^ �É�U�æ�V�a �W�p �K�“�zC)�x 	)
���` �o �` �‡�O�w�p �z
^ �É�w�7 �  �U�‘ �X�_ �’ �• �” B)�› �; �M�z4.2 
…
�w 3 	��w �ž �ç �° �æ�¶ �Ü�› 
z �±�b �” �\ �q�q�`�h �{ 

�µ�Í �Ü
ü �m�� �w�ž �ç �° �æ�¶ �Ü�› �; �M�h �Ì �w
ü �¨ 
^ �S �w�! �=
�x 
$ 3 �w�‘ �O�t �s �” �{ �‘ �l �o�z�’�“ 2 �m�w�ž �ç �° �æ�¶�Ü�t �� �b�” �¬
�å�Ñ�› �L�d �” �{  


$ 5 �x 
Û�«�å �C�� �w�ž �ç �° �æ�¶�Ü�t �‘ �” �¬�å�Ñ�p �K�” �{ �\ �• �›
�_ �” �q�| Spam-Recall �w�‹ �x �µ�Í �Ü
ü �m�� �w�ž �ç �° �æ�¶ �Ü�t 
z
�‚ �o �T �s �“ �ô �M�‹ �› �Ô�b �\ �q�U�˜ �T �” �} �` �T �` �| �¯ �” �Í �µ
^ �É�U

� �‰�t �m�• �o �\ �• �’ �w�Â�µ�Ä�Ã �” �»�w
ü �¨ 
^ �S�x �< �U�l �o �S�“ �|
�µ�Í �Ü
ü �m�� �w�ž �ç �° �æ�¶�Ü�q�‰�a�ð�J �› �J �Q�o�M�” �q�M�O�\ �q�U

ü�T �” �}  


$ 6 �x �µ�Í �Ü�K�Ë�Ü
ü �m���w �ž �ç �° �æ�¶ �Ü�t �‘ �” �¬�å�Ñ�p �K�” �{
�\ �• �t �‘ �” �q�| �Â�µ�Ä�Ã�” �»�w
ü �¨ 
^ �S�‹ �< �U�” �\ �q�s �X	) �� �` �o
�M�” �} �‘ �l �o �| �\ �• �’ �w�ž �ç �° �æ�¶ �Ü�w�¤ �p �° 
j �� �• �o �M�” �w�x
�µ�Í �Ü�K�Ë�Ü
ü�m ���w �ž �ç �° �æ�¶ �Ü�p �K�” �\ �q�U
ü�T �” �}  

6. まとめ 

�� �s �w�î �g �t �‘ �“ �z�­ �£ �m�V
Û�« �q�­ �£ �s �` 
Y �« �T �’
�s �” �¯ �” �Í �µ�› 
^ �É�` �z
ü �¨ 
^ �S�› �ô �Š�” �\ �q�t 
R�­ �` �h �{
�Š �Z �€ �w�� �Š	� �O�x �| 
Y �« �K�” �M�x 
Û�« �w�" �M�w�ˆ �t
�¬ �T �s�¯ �” �Í �µ�U�� �O�` �| �’ �“�U
Æ�¬�T �s�¯ �” �Í �µ�p �K�”
�\ �q�U�� �È �Z �€ �p �• �[ �h �Z �€ �q�Ÿ �s �” �: �p �K�” �} �� �Š 	�
�O�p 4%�„ �r �w
ü �¨ 
^ �S �w�² 	Í �U�˜ �’ �• �h �\ �q�x �| �Š�Z
�€�U �®�L�$ �s	� �O�p �K�” �\ �q�› �Ô�` �o �M�” �q�ß�Q�’ �• �” �{ 

 

 

$ 5�� 
Û�«�å �C�� �ž �ç �° �æ�¶ �Ü�t �‘ �” �Â�µ�Ä�Ã�” �»�w
ü �¨
^�S  

 
 

 

$ 6�� �µ�Í �Ü�K�Ë�Ü
ü �m�� �ž �ç �° �æ�¶ �Ü�t �‘ �” �Â�µ�Ä�Ã�”�» �w
ü �¨
^�S  
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