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]�Ù�’�ô�p�:�’�<�� (Lexicalized)�‘
]�Ù�ï�x�3�ö���Ø �¤�‘
]�Ù

�ï�x�3
”	J�õ� �ö �ù�-���‹	• 
]�Ù�’�Í �‘�€
ó�„�& iw �÷�• �ù���ƒ�
�Á is �ô�þ�’�<



�ï�‘�x�3�‚ �e�Z�‹ 	•�ƒ�
�( ii ws × �)�ô�6 	š�•�‘ �ƒ�
�( is �)�Ý�—�•�4�€
ó�„�&���ñ

���ö���x�3�¨�ì�½�-�‚�’
ý�
�W
��Í�¦�-
]�Ù�’�‘�€
ó�„�&�O�Ò�e�‘�*�q�ô�6�l

�³�e�‘
ý�
�W
��Ì�Æ�]��	š�p�‘ B�õ I�õ E�õ S �d	•�*�q�ö  

�! �! �Ú	z�0�‹	•�o�·�p�:�å�4�ô�õ �Ä 4�ô�7	) �€
ó�„�&�(�“ -E-B�)�õ�(�� -B-B�)�‚

�¦�-
]�Ù�’�ô�þ�ö�x�’�<�ï�‘�x�3�Ð�U�ô�€
ó�„�&  �(�“ -E-B�)  �0�÷  �(�� -B-B�) 

���ù���‘�ƒ�

i�Ï�o
¤���( B-�“ -E-B�)�õ�( B-�� -B-B�)�‘�ö�ç�€
ó�„�&  �(�“ -E-B�) 

�Í�ô	š�p�‘�ƒ�
 B �á�Ï�é
*���•	•�Ì�Õ�‘�ƒ�
�ú�‹	•�‚�—�€
ó�„�&�(�“ -E-B�)

���¦�‘�ƒ�
�( B-�“ -E-B�)�0�÷�•�4�‚�é
*�‘�€
ó�„�&���õ�€
ó�„�&�(�ô -B-B�)��

�Ð�ƒ�
�( B�)�ö�â���ç�e�‘
ý�
�W
��Í�ô�ƒ�
�„�&�Ï�ï�\�‘�ö  

�Ä 4�! 
]�Ù�’�ã�Ý���“ -E-B, �� -B-B���:�’�<�ï�b�“�e�‘�ƒ�
  

�€
ó�„�&  	š�p�‘�ƒ�
  �e�‘�ƒ�
  

�ô -B-B B B 

�2 -I-E E E 

�“ -E-B B B-�“ -E-B 

�®-S-E E E 

�� -B-B B B-�� -B-B 

�• -E-E E E 

�! �! ��
]�Ù�ï�x�3�¨�’�P�è�‰�‹	•�b�’ �ú�—�-�æ�R���-�Q�û�³� �‘�Ÿ	• �,	> �V�§

�ÿ�¶�(�ƒ�
�„�&�)���"�ô�â���í�Ø�¤�‘
]�Ù�ï�x�3�ô�’�Z�C�æ�R���-�Q�û�³� �‘

�V�§�µ�»�ô�â��	@�‰�Æ�¨
i�n�_�q�Z�C�ô �6�* �x�í�‘
]�Ù�’�Ì�@�³ 
È�‹�”
œ�ò�—

�ô�W�ö���0�Ú	z�x�ê
%�õ
ý�
�W
��p ���Ó
]�Ù�’�‘�µ�»�ö  

�! �! 
]�Ù�’�‘�§�÷�����ô�Ú	z�‚�l�”�•�•�Ì�Õ�‘�—�þ�� criteria���p�§�—�ô�å�4�õ

� �ú  

�  SWF: (the Words with High Frequency) 

�—�ç
ý�
�W
��Í�¦�-
(�/�Î�W�‘�€
ó�„�&�ô�½��
]�Ù�’�ö  

�  SEF: (the Words with Tagging Error Frequency) 

�—�€���/
ó�B�±�ä�W  (���€�±�¢�±�ä�W ) �‘�’�ô�½��
]�Ù�’�ö  

 



�Ì�U�‚�l�” SWF���‚ SEF�—�þ�p�§�—
]�Ù�’�ô�ÿ�!	>���Ó�‹	•�Ð��	v

�� threshold���ô���Ð��	v�‚���Ó
]�Ù�’�‘�µ�»�ô�Ú	z�n�-�ô �M�d �Í�ä�@
(�k���’


�
È�‘�Ð��	v�ö  

4. �ô�M�ô�M�ô�M�ô�M 

�! �! �-�3�•�ô�M�Í�ô�Ú	z�l�” �Í�ô �#�s�}�ß
�	ä �ƒ 3.1 �€�ô�½���Ú	z�ô�M�‘�W
��ö

���ß
�	ä�ô�Å�� 575 �ä�’�ô�‚�ƒ�‹	•�Â���ó�‘�’�`�¥���’�*�±
ö�‘�\�6 �G�ß�ß
�

	ä�ö�Ú	z�’�•�Í�Â���’�‘�Í����
��p�½���Ú	z�‘�ô�M�ù�•�ô�` �”�¿���‘�����é��

�•	•�ý�é�ô�—�•�Í�‘ 80% �½�b
ý�
�ß
��ô�”�p
ý�
�æ�R���-�Q�û�³� �ö�6
-� 

�‘ 20% �þ�½���Ú	z�3�•�‘
ó�B�ß
��ö���’�‘�‘�W�����þ�‚�l�”�—�ô�W

�� Precision���õ�T�ã�W�� Recall���0�÷ F-measure�p�M�þ���’
�
È�ô�é�q�Ó���õ� �ú  

�3�•���’�‘�t�’�§
�3�•�…�ô���@�‘�’�§

=Precision  


•�…�‘�’�§
�3�•�…�ô���@�‘�’�§

=Recall  

RecallPrecision
RecallPrecision2

measure F
+

=
**  

�! �! �—�-�Ú	z�‘�3�•�é�� M-HMM �¶ Lexicalized HMM�•�ý�é�ô�â���ç�ô�M�‘

�ý�é�ô�Ú	z�¨�—���•�ý�é�p�:�ô�M�ö M-HMM �ô�M�‘ �ý�½�Á�ô�M�‹ �õ�’�õ�Ÿ �ù�6

Lexicalized HMM�ô�M�‘ �ý�é �þ�Á�ô�M�Ÿ�¶�ô�M�d�ö  

4.1. M-HMM �ô�M�ô�M�ô�M�ô�M ���ô�M�‹�õ�ô�M�’�����ô�M�‹�õ�ô�M�’�����ô�M�‹�õ�ô�M�’�����ô�M�‹�õ�ô�M�’��  

�! �! M-HMM �ô�M�‘�ý�é�ô �,	> �M�þ�æ�R���-�Q�û�³� �H�Ý�Ï�’�ì�Ã�d�Ð�U�ô�ç

�€
ó�„�&�Í�C�•�ó�í�W
û�Ð�û�¶�C�•�Ð�U�‘���’
�
È�‘���h�ö�—�-�Ï�’�ì �Ã�d�Q

�0
œ�n���’�T�����¶�‚�•�’�;�W
û�ô�â���í�ý�é�‘�ô�M�ô�Ú	z�‚�Ã�M�þ�T�����‘

���’
�
È�ô�Æ�M�þ�‚�•�’�W
û�í�ò�Ð���’
�
È�‘���h�ö  

�! �! �ô�M�‹�M�þ���’�T����
�
È�ô���d�‚�—����
ý�
�W
��¶
ó�B�W
��Í�‘����

�’�ô�p�½���Ï�’�ì�Ã�d���l�”�‘���‚�‘�’���Å�� 145,608	•�’���ô�l�³�ç
ó�B�x

�3�Í�Ì�n�@�\�‚�•�’�ö �Ä 5 �Á M-HMM �>�T�����‘���’
�
È�ö�•�Í�ô�M�‘�w��

�� baseline���b�d�Á�…�Û�Ï�’�ì�Ã�d�� FMM���õ�ø�Û�Ï�’�ì�Ã�d�� BMM ���ô�0�÷�]



�l�”�÷�á�W
û�½���€
ó�„�&�‘�æ�R���-�Q�û�³� �� HMM ���ö�(�‘ M-HMM �‘�ô

�M�H�@�Ð�f�ô�Õ
��Ú	z�¨���h�]�H�Ý�…�Û�Ï�’�ì�Ã�d�W
û�� FMM+HMM ���0�÷

�]�H�Ý�ø�Û�Ï�’�ì�Ã�d�W
û�� BMM+HMM ���‘�æ�R���-�Q�û�³� �Ð���’
�
È�ö  

�Ä 5�! �ô�M�‹�ú M-HMM �>�T�����‘���’
�
È  

�!  FMM BMM HMM FMM+HMM BMM+HMM  FMM+BMM+HMM  

(M-HMM) 

Recall 0.936 0.939 0.812 0.944 0.947 0.957 

Precision 0.956 0.959 0.811 0.962 0.965 0.976 

F-measure 0.946 0.949 0.812 0.953 0.956 0.967 

�! �! �ô�M�I�¢�ô�æ�R���-�Q�û�³� �]�l�”�÷�á�‘�W
û
��ô�• ���’ �H�@�]�� 0.81

�p�S�ô�6�C�•�…�Û�Ï�’�ì�Ã�d�¶�ø�Û�Ï�’�ì�Ã�d�Ð�U�ô�3�•�‘���’
�
È F-measure

�—0.812�µ
o�æ
œ�ò�‰ 0.967�ô�`�*���’�H�@�¨
/�x�…�Û�Ï�’�ì�Ã�d�¶�ø�Û�Ï�’

�ì�Ã�d�;�•�•�w���b�d�ö�â���ô�ô�M�H�@�þ�4�‘�Ï�’�ì�Ã�d��
œ�n�Ð�T�����W
û

�‘�ô�Q
œ�ò�æ�R���-�Q�û�³� �‘
�
È�ö  

�! �! �ô�M�’�,	>�‚�M�þ�Ï�’�ì�Ã�d���l�”�‘���‚�ô�ù M-HMM ���’�3�•�‘�y�Ü�ô

�¨
i�‚�ô�M�‚�•�’�‘���’
�
È�ö�—�-���‚�‚�—
ý�
�W
��b�“�ô�â���ô�M
��Ú	z�’


ý�
�W
��¿���é
*���•�ý�é�ú
ý�
�ã�Ý 1�� set 1���0�÷
ý�
�ã�Ý 2�� set 2���ô���‚

�]�—
ý�
�ã�Ý 1 �p�b�“�ô�V�—�S�þ
ý�
�W
��Ì�Õ�‘�é
*���o�ô�0�b�“�@�Ì�Õ�‘��

�‚�§�Æ�ô�ç�ì�Õ�‘
ó�B�W
�� �0�M�þ�Ú�>�‘���’
�
È�ö�ô�M�H�@�õ �Ä 6 ���¢�ö  

�! �! �Ä 7�! �ô�M�’�ú M-HMM �>�‚�•�’�‘���’
�
È  

�!  �Ì�–�‚�•�’  �‚�‚�‚�‚�•�’���ô�M�’���•�’���ô�M�’���•�’���ô�M�’���•�’���ô�M�’��  HMM 


ý�
�W
����o  (Set1/Set2) 100/0 80/0 60/20 40/40 20/60 0/80 

���‚�Í�‘�’�§  145,608 132,273 116,428 96,780 69,446 0 

Set2 �Í�‘�‚�•�’�§  0 0 17,418 45,212 103,990 All  


ó�B�W
��Í�‘�‚�•�’�§  0 14,415 17,323 22,524 34,573 All  

Recall 0.957 0.946 0.946 0.944 0.941 0.812 

Precision 0.976 0.951 0.949 0.945 0.934 0.811 

F-measure 0.967 0.948 0.948 0.945 0.937 0.812 

 



�ç���ô�M�‘�ƒ�‹	•�ý�é�ô�é
*���o�Á 100/0�ô�ì�½�-�ô�M�‹�T�����‘
�
È�ô

�6�‚�•�’�ô�M�‘�ý�é�ô�Å�ô�M 80/0�õ 60/20�õ 40/40�õ 20/60 �;�é
*���o�‘�H�@�ô

�—�‚�•�’���^�‘���o�Ð�Ì�Õ�p�M�þ���’
�
È�ô�6
(�U�‹	•�ý�é�ô�é
*���o�Á

0/80�ô�6�Ä�¹�Ä�Ì�µ
ý�
�W
��Í�L�¥���‚�ô�¨
i�‚
ó�B�W
��Í�����‘�’�ÿ�¦�-�‚

�•�’�ô�`�*�ç
ý�
�‘�x�3�Í�¹�Ä�����µ�…�Û�Ï �’�ì�Ã�d���ø�Û�Ï�’�ì�Ã�d�Í�³�‰

�º�V�W
û�ô�]�i�˜�÷�á�‘�W
û�:���’�ö  

�! �! �ô�M�’�‘�H�@�Q�³�•�ô�¿�q�Z�C�‚�•�’�‘�W
û�ô�¨
i�‚�ç
ç�ÿ�÷�‚�‘�’�§�‘

�Ã�i� �ô M-HMM �‘���’
�
È �_�q
ç�e �ô�`�‚ 	^�e�‘
o�K�`�Ì�µ�ô �I�@�]	>���w

�•�’�<�ô�{�Q
œ�ò HMM ���’
�
È�ô�`�ù�-�‚�•�’�b�’�ô�`�Ì
È�����:�Á�ô �â��

�Ú	z�’�-�ô�M�Ÿ�Û	@ Mask �‘�ô�M�p �>�����‹�b�’ �ö  

 

4.2. Mask �ô�M�ô�M�ô�M�ô�M ���ô�M�Ÿ�����ô�M�Ÿ�����ô�M�Ÿ�����ô�M�Ÿ��  

�! �! �—�-�ô�M�’�‚�ø�x
ç�ÿ
ý�
�W
��Í�‘�’�ô�p�L�¥�Ï�’�ì�Ã�d���!�Ð���‚�‘��

�d�0
œ�n�‚�•�’�W
û�ô �`�‚K»�Ê�‘�Ï�’�ì�Ã�d�‘�…�ô�� �ö�â���Ú	z���” Mask �‘

�b�d  [21]�ô�ç�Ì�´�Ê
ý�
�W
��‘�’�‘�û
œ� �ô �b�“�€���‚�•�’ �W
û�‘
ý�
�W
� �ö

Mask �‘�w�ú �‚�c
ý�
�x�3�Í�¨�����n�Ø�‰�‚�•�’�ô�¨
i�‚�¯�÷
ó�B
�
•�…�‘�Ã

�Î�ô�•�b�d�õ� �ú  

 

�Ù 1�! Mask (K=3) �W
��é
*�¶�L�¥���‚  

	h�Ã�’
ý�
�W
��é
*�� K 	•�ý�é�ô�`�*��	•�ý�é�ÿ�L�¥�Ú�>�‘���‚�ô�â���Q

�b�“ K+1 	•���‚�ô�õ �Ù 1 ���¢�ô �� K+1 	•�W
��á�Q�L�¥ K+1 	•
ý�
�W
� �ö�Ú

	z�Ã�0 �������‚�‘�„�ã (Dict=dict1�` dict2+dict3)�p�±�¢ M-HMM ���!	>�‘�€
ó�„

�&�ô�í�¨�ì�½�‚	š�È�‘
ý�
�W
� �ö�×�q�����•�P�‹	•�ý�½���‚�ô �¨
i�‚ �b�“�‹	•



�h�»�‘���‚ Dict-dict(i�*�ô�p�±�¢ M-HMM ���!	>�‘�€
ó�„�& �ö�ç�í�x�3�Í�ô��

�d�÷�’�n�â�Á�‚�•�’�‘�"�ï�ô�n�Ï�±�±��
B�‹�÷�’ S�ô�`�•�ƒ�
�„�&�ô�Q�0�c

HMM �•�p�…�ô�‘�±�8 �ù�õ�@�±�¢�H�@�¶	š�p�ì�Õ
��ô �þ�Q�”�×�ê�c�ô�0 �É�m�ç

�‹	•�ƒ�
���@�‰�‘�€
ó�„�&���W�Ì�æ�s�‘�Z�C�ô �õ��	Y�D K ��
(�U�’�� K+1 	•

�W
��Î���þ	• �N�b�t�l �‘
ý�
�W
��ö  

�! �! �ô�M�Ÿ�Á�l�” Mask ���d���:�‘ M-HMM �‘�ô�M�ô�— Mask K=2�? K=10 �p

�M�þ�H�@�ô�6 K=1 �Ä�¢�Ì�:�é
*�ô�¨
i�‚�����l�” Mask �‘�H�@�ô�ô�M�õ �Ù 2 ��

�¢�ö�ô�M�Ÿ�H�@�I�¢�ô�l�” Mask �‘���d�Q
œ�n�æ�R���-�Q�û�³� �ó�í�‚�•�’�W


û�ô�l�³���’
�
È����
œ�ò�ô�`�*�ç K=2 
��ô�r�‰
(�k�‘���’
�
È�� F-measure = 

95.25%���ö  

�Ì�Ç�Á�Ë�Ã

�Ì�Ç�Á�Ì�Ã

�Ì�È�Á�Ã�Ã

�Ì�È�Á�Ä�Ã

�Ì�È�Á�Å�Ã

�Ì�È�Á�Æ�Ã

�Ä �Å �Æ �Ç �È �É �Ê �Ë �Ì �Ä�Ã

�Þ

�Ù
�À

���
ø

�ô
���

���
�ø

�³
�»

�¸
�¼

 

�Ù 2�! �ô�M�Ÿ�ú Mask K=1�? K=10 �‘�ô�M�H�@  

4.3. Lexicalized M-HMM �ô�M�ô�M�ô�M�ô�M ���ô�M�d�õ�Ö�����ô�M�d�õ�Ö�����ô�M�d�õ�Ö�����ô�M�d�õ�Ö��  

�! �! �ô�M�d�‚
%�õ Lexicalized M-HMM �‘ SWF�¶ SEF�•�•�Ì�Õ�‘�’�<�ï�<�c

� �ô�”�p�S�þ�Ú�>�l�”�‘
]�Ù�’�µ�»�ô�0�ä�@�l�³�³� 
È��
(�k���’
�
È�‘�Ð��

	v�� threshold���ö�—�-�í	•�ô�M�‚�”�p�S�þ�3�•�”�‰�‘
]�Ù�’�ô�6�Ì�‚�:���’
�


È�‘�ô�M�ô�â���Ú	z�]�—�(
ý�
�W
��)�p�:���ô�M�ö�Ú	z�’�Ä�ý
ý�
�W
����^�Ä

�ý�W
� 80%���é
*���•�ý�é�ô�i 7 �� 1 �‘���o�p�é
*���é�q�^�Ä�ý�W
��‘ 70% �¶

10%���ô�•�Í 70% �‘�W
����o
¤���€���Ï�’�ì�Ã�d�W
û�‘�W
����”�p
ý�
 M-HMM

�³� �ô�6
-� �‘ 10% �þ�½���M�þ
�
È�‘�S�þ�W
��� tuning data���ö  

�—�- SWF�Á�—
ý�
�W
��Í�@�\�Î�W
(�/�‘�’�½��
]�Ù�’�ô�â���Ú	z�•	@ 70% 



�‘�W
��ô�—�@�/�Î�W�‘�’�:
]�Ù�’�ö�6 SEF�Á�—�/
ó�B�±�ä�W�‘�’�½��
]�Ù�’�ô

�â���Ú	z�Ã�µ 70% �‘�W
��L�¥ M-HMM �³� �ô�`�*�-�S�þ�W
��Í�:
ó�B�ô
%�õ

�S�þ�W
��Í�/
ó�B�±�ä�W�‘�’�:
]�Ù�’�ö�—�³ SWF�¶ SEF�Ð
]�Ù�’�U�ô�×�q�M

�þ�ç�Ì�Õ�‘�Ð��	v� �ô�S�þ�W
��‘���’
�
È�ö�ô�M�§�õ�õ �Ù 3 ���¢�ö  

�ô�M�H�@�I�¢�ô�Ú	z�l�” SWF�¶ SEF�•�•�Ì�Õ�‘�’�<�ï�<�c�ô�ç	–�Ò�È�—

�h�ÿ�‘�’�½
]�Ù�’
��ô�•�£�ç�S�þ�W
�� �‘���’
�
È�ÿ���I�q�‘�¢�ò�ô�6 SWF

�ç�— 292 	•�’���@�\�Î�W�µ�- 4800����
��ô SEF�—173 	•�’���@�\�Î�W�µ�-  25

����
��ô���’
�
È�r�‰
(�k�H�@�ô�`�*�Æ�i�»�¿�q
]�Ù�’�§�‘�Z�C�ô���’�H�@�á

�Ò�È�ó� 	 �̂ô�í�‚�â�Á�ƒ�
�§�Z�C�ô�l�³�³� 	@�‰�Æ�Z�C�6�ä	 �—�ô�W� 	^�Ð��

�z�ö  

�Ì�È

�Ì�È�Á�Å

�Ì�È�Á�Ç

�Ì�È�Á�É

�Ì�È�Á�Ë

�Ì�É

�Ì�É�Á�Å

�Ì�É�Á�Ç

�Ã �È�Ã �Ä�Ã�Ã �Ä�È�Ã �Å�Ã�Ã �Å�È�Ã �Æ�Ã�Ã

�¶�³Specialized Words

F
-m

ea
su

re
 (

%
) SEF

SWF

 

�Ù 3�! �ô�M�d�ú�ç�Ì �Õ
]�Ù�’�µ�»� �ô SEF�¶ SWF �—�þ�ç�S�þ�W
�� �‘���’
�
È  

�ô�M�Ö�þ�‚
ó�B
(�k
]�Ù�’�H�@�‘ SWF�0�÷ SEF�—�þ�Ð Lexicalized 

M-HMM ���’
�
È�ô�ô�M�‘�Û�Ó�l�” Mask K=2�Ð M-HMM �‘�Û�Ó�0�÷
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