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Abstract We consider the problem of extracting texts related to a given keyword from Web pages collected by a search

engine. We proposed a method using both structural and content information [1]. Our method is a combination of frequent

tree mining and text classification technologies. In this paper, we propose a method of creating better pattern set to improve its

precision and a ranking method of output results. According to our experimental results on extracting reputations of a given

Ramen shop, the new method of pattern-set creation made the performance improve by about 10 %, and wrongly extracted

texts were low-ranked by our ranking method.
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Fig. 1 The example of a DOM-tree and HTML text which is original.
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Fig. 3 Example of pattern (P, 3) matches a DOM-tree T .
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Table 4 Result of putting order of priority on output of Wrapper at α=0.9.O�P#Q y�z����wS �����
L{���5L�������� �����wS
mo + (1 −

ro

rmax
) mo 1 −

ro

rmax

1 15 - - - 0
2 6 - - - 0
3 25 16 18 1 2
4 9 - - - 0
5 7 6 5 7 1
6 7 7 3 7 1
7 4 - - - 0
8 13 11 12 10 2
9 6 - - - 0

10 7 7 6 5 1

?
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L{�/�g�/�����/��������� A �{�rG��'�vL��� ���������

Table 5 Example of output of Wrapper. � is correct, � is the one to fulfill

the standard A and
�

is mistake.
Priority=1.627 : � : �����������¡ �¢¡£¤¢�¥§¦¨¢v©«ª¡¬®°¯¡±³²µ´¶�¸·�¹�º¡»�¼¡½¤¼�½§¾¶£�¢¿¶À¨Á{ÂÄÃ�Å�Æ ·¶Ç§ÈÄÉ¤Ê¡Ë§Ì¶Í¶¯¤ÎÏ©µ» À¶Ð�Ñ Ç§¢Ä´ Ð�Ò�Ó�Ô¡Õ ·¡Ö�×�¾°£ Ñ È�É¤Ê¡Ë§Ì¶ÍØ¶Ù¸Ú§¿ ¾�¥ Ð �ÛÝÜ�Þàß¤á¸â�¢¸¾¨ãåä¶¥¶» À¶Á ¾§æ¤© Ð ¦°çÝÍÄç§è Ðåé ¢�£�¢�£ Ñ¤ê¸ë¶Ðã Ô ²íì�îíïÝä°£¤¢ ¿ ¾�¥ Á Þàðå¾ Ô�ñ ´¶ò¤ó®Þ¨â�¢�¾¨ãåä°¥¤´¶» À¶Ð¸Ñ�ô¤õ�Ô ´¡·�½�ö¤Ë÷�ø Ë Ð ÛÝætä�¦¶¹Ä¢¡ã®Þ{ù ù ù¡´°ú¸û Ðýüÿþ ¯Ï¦�� ¬Ý�������¡ª¡¬ Ñ���þ ¯Ï¦��
	§´�������� û Ð Ê¡ËÝÌ¡Í Ø�� äà£�¢ ¿¶À¶Á
Priority=1.002 : � :

¿ ¯§ÊÄË§ÌÄÍ Ô�ñ¨Ð���� ����� � ú¸£�¢ Ô ¢�� Ñ���� ª�»������ �åä¨¥�¦ Ð!�"¨Á Ç Ú Î¤Ê�ËÝÌ¶Í Ð�# È¤¾¡¢�$ Á
Priority=0.938 : � : % Å�&¤Ð®é Ü§²¶¦(' "*)�+ ( ã®ÞÏî )

Ô¤ë ×-,¡Ë Ð��." à¯�±�²«´�Ê�ËÝÌÍ�/ Á10�2 �ýî¡Ü¨¢�3¤äÏî�²¶¦*4�ã�5¸¥�,�6¶´-7ÄÈ§¦�8¤è Ð ·Ýä é ²¡¦ ±¸ã " Ê�ËÝÌ�Í¶¯�9 Á¿ ¥ Ñ�: Í�8�;¶ð�<�=Ý´ Ô ã§� !�"�>�? ãvÜA@�BÏ´-7 �¡Ø�C§é�D ¾ Ñ E�F £�G-H Ô ¢ I¸û¤¯×¤Ë�J¤�ÝÞ�¨¯¡±®äÿ£¸¢ "¨Á�K�LÄÚ » Â�M � N{© >�O ÊÄ´ P Ð�Q ¦ 30 R�S¤¦¶¢®©ÿ´¡��· T é¯ Á ÇÝÈÄÉ Ô ´���U¤�¨Ç¸¢¡¯�V�´�Ê�Ë§ÌÄÍ�¦ ·�W§¢ Ñ ×�Ë�J¸´�7ÄÈ Ð�X ã " ¯�V�´�3°±®ä�¦¶¾¥°Ç � � Y �(Z[" ´ Ð�\�] ¦«ã Á � ¿ »Ý×�Ë�J¤�§à¯Ä±®äÿ£¸¢ " ãýÜà��· Ñ-^*_�Ô¶Ð Ü«��ð` �§ÞÄ¨¯Ä±{² Ø�a äà£�¢ "¶Á �§´*b�c Ñ�d ´¨� Ø�e�f[� 5 Ô ¢�g�h Ô�i�M � 4�ã�5�£[8 ÷ Ø� ² Ñ j »�¥�k�»åÞml þ�n ¢�o�p Ø*a ¥�5�£�¢ " û¤¯ Á ` ��¾¨£§Þ Ñ ½¤ö�Ë ÷�ø ËÄ��·�q�r �ú§¥�<§´¡¼�¼�s Ø N¸¢ Ñ ÊÄË§ÌÄÍ Ø�D¶À ¦ é ��t�¢[uwv�x�y-6 Ø ã�V Ñ�z�{�Ð B�£Äã®ÜA|�º¶£È�}�V Ø*~�Z £�¢ " û�¯ Á ¥¨ã Ð�Ñ ÊÄË§ÌÄÍ Á�� ú ñ¡Ñ ÊÄË§ÌÄÍ / Á ¾°ãÝ¾ Ñ Ý©°¾¶¥���� Ô� ñ ´�¶¯¨±{² Ð§Ñ�� @ ^ ��7¨¢�����ÊÄË§Ì¶Í Ø o���£��¸¢Ä¥�¢��§¦¨¢å©A�¨�������¤���§º¶£¸¢¥ ë ×�,¶ËÄ¯¡ãýÜÄ¶ÎÄ´ )�+�Ô�&ÝÔ û�¯ Ô¡Á
Priority=0.736 : � : A ÖÄÖ�� Ú Î Ñ ¾¶â Ñ � xå¦�Þ°�§Þ ðÝ¾¨ò�ó Ð ïÏäÿ£¤¢�£ý© ¿ ¢�� ¾¶â Ð© ¿ ¢ Á ÈÄ´�t � � � é � é Ð-!�"ÿÐ�Ñ A Ö�Ö�· �ÝÊÄË§Ì¡Íÿ»�· Ñ ��� Í >���Ø�� î��*�1�A�-S» Â¡Ã ¯Ï¦A�®äà£§¾ ¿ ä¨¥ Á
Priority=0.651 : � : Ê�Í�R�Í������¡ �· Ñ ÿúýÞ ¿ ¥ ü*¢-£�¤�¥ �¦S�Í���§§Ê�Ë�¨ Ô ����ª Á©�ª » À¡Á ©�ª ¦¨¢ Z�« Ç Ú Î¤ÊÄËÏÌ¶Í°» À¡Á�¬® �Ä¦ Ñ î " È Ð�¯� û¸�¶ß é¨Ô�° ±¸Ø*²�Z£�¢ " ´¨»Ï¾Ýæ¤©µã´³°Ê¡Ë�µ�¶ÄÍÄ´��¡»¤· Ñ ã Ô ²w· a.� ú�£�¢ "�¸ ©«» À¶Á�¹  ¤·�ºåÛ¶¥�Þ´Ä´ Ñ � »�»�½¼§� ¾ é �¿¼�À�¾ÝÊ�Í¤è�Á�Í¨· Â�Ã¤´�Ä � ´�Å ÆÝ×Ç�
Priority=0.497 : � :

Å�Æ ´ \�] · Ñ È§Ô°Ð Ü°´ �1ÉA��S¤ÊÄË§ÌÄÍ � ²¿Ê�´Ï°¯¡±³²°¦ Ñ�Ë�Ì ÍÎ-ÏmÐ�Ñ�Ò�ÓÔ�Õ�Ö�Ö × Ì Ø Ù Ï*Ú Ì�Û Ï�Ü
Priority=0.465 : Ý : Hokkaido Walker
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35 �2�!���43%5�.76
Table 6 Example of patterns before construction method of pattern is applied and its precision to

D.(Only part was excerpted. There are actually about 35 patterns.)8�9 :�; ��< r P �#�$
1 5 270 div #text(1) −1 #text(2) −1 0.833
2 15 256 td #text(1) −1 #text(2) −1 0.888
3 1 2 tbody tr td #text(1) −1 −1 −1 tr(2) −1 0.5
4 9 173 tbody tr td #text(1) −1 −1 −1 tr td(2) −1 −1 0.875
5 12 56 table tr td #text(1) −1 −1 −1 tr td(2) −1 −1 0.846
6 19 452 table tr #text(1) −1 −1 tr td #text(2) −1 −1 −1 0.923

�
7
�

6 �=���>�?���!@�A α=1.0 �4B>C PS �4���D�E�?
����?F�GIH=J�B>C�K%L�.
Table 7 Result of having substituted pattern of Table 6 at threshold α=1.0.8�9 :�; �M< r P �#�$

1 2 270 div table tr td tr #text(1) −1 −1 −1 −1 −1 table tr td #text(2) −1 −1 −1 −1 1.0
2 2 47 td strong #text(1) −1 −1 table tbody tr td #text(2) −1 −1 −1 −1 −1 1.0
3 - - N�B -
4 4 7 tbody tr td strong #text(1) −1 −1 −1 −1 tr td(2) −1 −1 1.0
5 3 56 table tr td strong #text(1) −1 −1 −1 −1 tr td table tr td(2) −1 −1 −1 −1 −1 1.0
6 4 193 table tr td table #text(1) −1 −1 −1 −1 tr td #text(2) −1 −1 −1 1.0
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