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Abstract Relevance feedback is an effective method for iteratively improving user’s initial query in Web information re-

trieval. In relevance feedback, several documents in retrieved documents are selected as relevant documents by a user. Then,

terms contained in the relevant documents are used for query modification. In this paper, we propose an improved relevance

feedback in which terms close to query terms are given high weights assuming that such terms are highly relevant to the infor-

mation required by a user. By applying our method to web information retrieval at Google, we achieved higher precision than

wpq algorithm for eight of ten tasks.
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Í%è%é
P5 : úªû�ü�ýÛò Í;ó;ô®õ÷ö�ÓDá*Î;Ï*ø

Ë
T5 Ì;Í;Î*ÏþÐ%Ò*Ó

Ô�Ó 1 Î�Ï®Õ�Ö;×�Ø;ÙÛÚ�Ü?Ý%Þàß�áJâ
Ë
Í�ãJä 50 å Í?æ

Ë�ç

Í%è%é
wpq ê%ëÿìþî�ðÛñ Ü����JÎ*Ï�ô®õ���� Ð���	þÜ�
������á���

P3 � P4 Ð��������� � 10 å ÍJ×�Ø����ÑÍ��! 8 å ÍJ×
Ø��"�þÜ�#�$�% � P4 Í'&�( P3 Í�&)��*,+.-'/�0%á�1�2�Ó�3 8

å Í�×®Ø��"�ÑÜ�#�$�%�4 � wpq ê�ë ìDîFð�ñ�ò ô*õ öFÓ�á�Î�Ï
ø
Ë

T1 Í�Ì ò�5 � wpq ê?ë ì2î
ð®ñ;ò Í�ó�ôªõÿö
Ó�á;Î�Ï;øË
T4 Í�Î;Ï6(87�9�:�;2Í�<�=��>/�0�%�$���2��!(�?�@���1þö

3�Ü � P0 � P4 Ð���� ß!% 5 � 10 å ÍJ×�Ø����ïÍA�! 6 å Í
×�Ø8���ÑÜ�#�$�% P4 Í>&�( P0 Í>&���*B+�-C/�0�%�$6�'1�2�Í
26�C@)3 5 � T4 Ì;Í;Î*ÏD4?×�Ø*Ù2Ú�E�F2Ü�G�-�ÍJâ Ë ��H�I
�C4�$�J�/�$�1
Ò�2 ò � wpq ê�ë ìDîFð�ñ Ü�#�$�%?×®Ø�Ù�Ú'E�FÛÜ H�I ò /

$*Î�Ï;ø Ë T4 (Jôªõÿö
Ó�%�$D�6�K$L�FÚ'�6M2Ð � ú*û�üªý (N�O ò�P %�$6��@�
���Q��á � Ü � P4 Í'&6( P3 Í'&)��*,+.-
/�0�%�$�� � Ö�R�*FÎ�Ï;ø Ë T4 (J×�Ø*ÙÛÚ�E�FDÜ�:"S�TÑÐ8U
J�%�$�� 8 å Í�×®Ø����ÑÜ�Ö�$�% � P4 Í'&�� P5 Í'&ïÐC
�� ß
áQ�828V � 8 å Í.�W 7 å Í�×®Ø8�"�ïÜ�#�$�% P5 Í'&�( P4 Í
&��6*WXJã ßW%�$*á�1�2�ÓY�6* ú;û�ü;ý Ü�#�$�%�4 wpq ê�ë ì
îFð�ñ Ü�#�Z���Î%Ï*ôªõÛÍ"[�ÍªÚ>��MÛÐ!\�] ò�P %�$���2��!(^�_ ò�P ��1Ûö�3�Ü � ú;û�ü;ý ( wpq ê�ëþìDî\ðªñ Í;Ú>��\�]` Z ò /�- � ×�Ø�ÙÛÚ'E�FDÜ H�I /JÎ�Ï*ô*õïÜ>��a;Ö�$�%�$��
@�
���Y�?á � Ü � ö P�bDc Í 7 å Í?×�Ø"���þÜ8#�$�% P0 �
P5 Ð>����Q��1�Ò®Í���� � 7 å Í.�d 5 å Ü�Ö�$�%�4 P5 Í�&
( P0 Í'&���*dXJã ßd%�$���2��K( ^�_ ò�P á�1

4. 3 e"f�g�h�i�j�kl"m ò 4 � 
"��n"o ò�p $*á 10 å Í�×�Ø8�8�DÍ��W � ú�û�ü
ý ( H�I ò�q 0%á?×�Ø��"�L� ��r Ü H�I ò /"@�0%áJ×®Ø��"�þÜ
Ö�$�%���	6/'s�tïÐ!u�$ � ú;û�ü;ý Í H"I"v Ü"wÑßW%�x�y�D�'1

4. 3. 1 ú*û®ü*ý ( H�I ò�q 0%á�z
úªûÛü®ý Ü��Q*FÎ*Ï®ô�õ�����( N�O ö�ÓDá�z{��ß!% � 10 å
Í?×�Ø"���ïÍ 1 Ö ò�q � � ��� 0008 Í�n�o����DÍ8��	�/�s�t

|
7 wpq }�~��%���'�!��¤'���!���!��¼¡d�d�!���E¿�¤�d�'����� ¡��C�'�

Ð>�2Ü ����� Í8n�o����ÛÍ'<�=®Ð>x�y�Q��1 wpq ê�ë ìDîFð�ñ
� ú;û®üªý Ò%Ó®Ô�ÓDÜ�#�$�%?ô*õ ö
Ó�á 10 Î%ÏïÐ>� 3 Ü>���1
2�Ó.3�Í�Î%ÏÛÍ®Ì ò�5 � wpq ê�ë ìDîFð�ñ � ú;û®ü*ý Í c  �3
@�Üïßd@����ÿß!/"$;Î%ÏïÜ>�L��Y��1

wpq ê�ë ìÛîFð�ñ ` Z;Ü"����Q��Î%Ï64 �¡ £¢�¤�¥��¡ £¦�§�¨�¥©� «ªD¬�¥ Ò ß!%  ® ê�¯ ¥ �!$�0%á ��° ë ° �'4�w�±�(�²�$ªÎ
Ï ò�q ��1 r Ü ú;û�ü*ý ` Z;Ü��'��Q��ÎJÏÛÍ®Ì�Ü�4 �³  � l ¥��  ��´ ¥��³ £µ�¶�¥ Ò ßd%  ¸·�¥ �W$�0Já ��¹�º8» X�Z%ÍD¼"½K¾�¿À�Á

Ü�w�Q��Î%Ï6("G�$�1
2�Ó�3Í�Î�ÏDÍ�Â�$ÛÐ � Ý%Þ�ÃÛÍ?æ Ë®ç ò ����Y�6� � wpq

ê?ë ìDîFð®ñ Ü ` Z"����Q��Î�ÏÛÍJÝJÞÑÜ�����æ Ë®ç Í%è%é�(
0.173 ò�q ��2���Ü�Ä÷ßK% � ú*û�üªý ` ZªÜ�����Y��Î�Ï ò 4
æ
Ë�ç

Í�è%é�( 0.245 �C/���1�2�Í�2��K@Y3 5 � ú;û�ü*ý Ü�#
$�%�4 wpq ê�ëþìÛî\ðªñ �6*,æ"Å�/?Î%Ï�(�ô;õ ò�P %"$6��2��
(�?�@6��1
2�Í��"�þÜ�#�$�%�4 ��° ë ° ` Z ò /D-WÆ ê�Ç�È�É ¾ �8¦�§¨ Ò ßd%�Ê�Ë�Ì�¿�¾�/ c � G�Í�G8Î�/�Ï�Ð�Ñ6Ì�¿�¾�Í�Ò�Ó ¢ Í

ûDÔ À�Á Ð"RQ� � á HTML Õ�Ö (Jæ Ë Õ�Ö Í8×�G�ØÑÐ�Ù � á�1
2�Ó.3�Í�æ Ë Õ�Ö Ü8#�$�%?×®Ø�Ú�ÛDÐ!ÜDá8 À�Á 4 ��° ë ° Í
Ò�Ó ¢ Ü�w�Y� À�Á ` Z ò�q * ��ÝQÞ Õ�Ö Ü�ß"à�Y�dá2Í�Ò�Ó¢ Í À�Á 4'â�Ú�Í�/�$ À�Á ò�q ��1þßd@ ß � wpq ê�ë ìDîFð�ñ
ò 4 Ý�ã Õ�Ö Ì;Ü�#�$�% ��° ë ° Í�Ò�Ó ¢ ��áDÍ�Ò�Ó ¢ Í À�Á
Ð�ä ß�-�åæ�\á �"� áïÍ8Ò�Ó ¢ Ü�w��� À�Á Ì;Í�Î;Ïèç  ¸¦�§¨�¥B�� éª�¬�¥ / cëê (?ô*õ ö
Ó�% ßKR�0%á�1
ú;û�üªý®ò 4 � ×®Ø;ÙÛÚ®Ì�Í%Î�Ï�ì�íïÜ'�L��Q��2���Ü��80



�
3 ��� 0008 ³����¶ �d� �C�	��


P0 = 0.16

wpq }�~��%���'� �C���K��d� �C�'� �d� �C�>���
0.16

��
0.16���

0.38
���

0.38

·�� 0.18 � � 0.22

� � 0.22 ·�� 0.18

�©�'� 0.18 �©�'� 0.18���
0.18 ��� 0.26�����
0.23 ��� 0.30���
0.12  0.16!�"
0.20

!�"
0.20# }%$ 0.16 ��& 0.26

P1 = 0.201 P2 = 0.230

P3 = 0.220

P4 = 0.173 P5 = 0.245

�
4 ��� 0012 ³����¶ �d� �C�	��


P0 = 0.44

wpq }�~��%�©�>� �C���K��W� �!�'� �W� �!�'�')(
0.46

')(
0.46*

0.18 +	, 0.18-
0.34

*
0.18

+	, 0.18 .0/ 0.30

É)1 0.42 2 0.28

43�» 0.26 5 0.22

.0/ 0.30 É)1 0.426 º87 0.40
-

0.34

5 0.22 9;: 0.20

2 0.28 <)= 0.10

P1 = 0.304 P2 = 0.268

P3 = 0.298

P4 = 0.330 P5 = 0.150

% ��° ë °?>�@ Í�Ò�ÓÛÜ�w'Q� À�Á Ð�A�J���2��K( ò�P %�#.* �
ÒªÍ'��� wpq ê�ëþìÛî\ð�ñ ���CB�%?æ"Å�/?ÎJÏïÐ�ô;õ ò�P %�$
��1 > ã�Í����)�D* � ú*û�üªý Í%D?E ò�q 0%á � 1 Ö�Í?æ

Ë Õ
Ö Ì;Ü'ß"à�Q�>G8ÎD/ À�Á Í�Ì ò�5 �?FHGCI Í�â�Ú��ëQ� À�ÁJ sDÜ'ß�à�Q��Î�ÏÛÍ�ôªõ�( ò�P %�$���2��K( ^�_ ò�P á�1

4. 3. 2 ú*û®ü*ý ( H�I ò /�@�0%á8z
10 å ÍJ×ÛØ����ÑÍL�! 2 å Ü�#�$�%�4 ú�û�ü�ý Í*è;é�æ Ëç
P2 ( wpq ê%ë ìÑî�ð�ñ Í*è*é�æ

Ë�ç
P1 �Q* 5 +LKÿßá�1l"m ò 4'+4K ß�á 2 å Í�×®Ø����2Í.�d %Í 1 Ö ò�q ��×®Ø��"�

0012 Í8n"o"���ÛÍ'��	�/�s�tïÐC�DÜ � ú�û®ü;ý Í;Ú>��M�Ü�Ö�$
%8x�y�Y��1
� 4 ��* � ×�Ø���� 0012 Ü8#�$�%�4 �%M ß�� ú*û Í?N ü�ý
Ü��80�%?ôLO�Ó�á�Î�Ï�(Y� 5 Ü�×®Ø�Ù�Ú�E�FÛÜ H�I ò /"@�0�á
2��K( � E�F�Ã�Í�×�Ø�Ù�Ú�Ü�����æ Ë�ç Ü���*QPY3K@®Ü�/�0"%
$���1;Ò�Í�<�=Q�ªßK%�4 � Î%ÏÑÐ�ÝJÞ�Y��2�� ò ×�Ø�Ù�Ú*Í8ÄR ( lTS Í?×®Ø"�"�ïÍ��QU)�ëY��×�Ø ß�á�$�Ä R ��*WV.-'/�0
% ßKR�0�%�$���á�2��K()XZYQ3\ÓQ��1�zQJ[O � lTS 4�\T][DDÍ

F?^ÛÜ�_TBD�Q`?aDÍ�b?cïÐ���UY�ªßW% �   F[^ ¥ �   `[a ¥ �   ]�D ¥
�K$A� 3 Î%ÏÑÐ×®Ø�Ù�ÚY�ªß�á®Ü 5 @�@�?Q3\Õ � æ Ë ÊHd Gfeg ½ É Í����*ô*õ ö
Ó�á  ihkj"¥ �d$A�'Î�ÏïÐô*õ�Q��2���Ü
��0�%  ihkj ò ¥ F?^2Ü�_lBD�;`Ca2Í�×®ØÛÜ�m"; ßK% ßKR�0%á
�K$A�C2�� ò�q ��1*Ò�Í;á � Ü � ×®Ø�ÙÛÚ'E�FÛÜ��80�% � ×�Ø
����@�3on;æ Ë Õ�Ö Ð�pLq8Q� ` Z ò /�- � G�-Í?æ Ë Õ�ÖQ5
pLq ßd% ßKR�0%á�1
ö�3Ü � ú�û®ü;ý ( wpq ê�ëþìÛî\ð�ñ �6* 5 æ Ëªç ÐC:�; ör á�Ú�=Y�ªßd%�4 > K�Í�2��K(8xDJ�3\ÓQ��1
• 2�Í?×®Ø��"�þÜ�#6Z���æ Ë Õ�Ö 4�\T][DÛÍ�`Ca2Í%s?tïÐ

)� HTML Õ�Ö�ò6q * � æ Ë Õ�Ö Ì;Í bHu lB6%®Í À�Á (%×
Ø�Ú�ÛDÐ!ÜDá8 À�Á ò�q 0%á�1�2�Í;á � Ü � ú;û®üªý ( p $��
ì�í�¾kv ê ÍTw î ½yx�()z�@ r /�@�0%á

• ×�Ø%Ù�Ú;Í'ì�í�ÎJÏ2Ð�{�|�D�dì�í�¾Zv ê Í v Ù�Í�á ���
æ
Ë Õ�Ö Ì�Í FCGCI Í8Û � � À�Á Ô�ò�5 � ×®Ø�Ù�Ú�Ì%Í%Î%Ï6@
3Í%}C~�(%��$;Î%Ïl��Í�¾kv ê (�+4K�Y��1;Ò�Í;á � Ü � ×�Ø
ÙÛÚ®Ì%Í%Î�Ï�@Y3���-Q~*Ó�á?âH�2Ü�����Y��{�Ú�/%Î%ÏïÐ��[�
�®ßK%íß!RA�FÚ���(?� Þ ��1)�ïÜ 1 Ö�Í HTML Õ�Ö Ü 1 Ö�ÍÀ�Á ` Z*Ð��A*Bå �,â Ë 4 � æ Ë�À�Á (��?�Z��Ü"?*á6�Q�DX�(
q ��á � Ü�2�Í*Ú'��()��2�* Ñ��$�1
2�Í�Ú�=�4 � ×�Ø���� 0012 � ÝDÞ - � 1 Ö®Í�æ

Ë Õ�Ö ÌJÍ b
�	� c Í À�Á (�×�Ø�Ú�ÛïÐ'Ü2á� À�Á ò6q 0%á�×�Ø���� 0017

Ü�#�$�% � wpq ê�ë ìDîFð�ñ � ú;û®ü*ý ��Í�æ Ë�ç Ü b ��� c� ([�)3\Ó�/�$�2��!@Y3 5 ^�_ ò�P ��1��80�% � ú*û®ü*ý Ü8#
$�%�4 � 1 Ö�Í?æ

Ë Õ�Ö Ì�Í b ��� c Í À�Á (J×�Ø�Ú�Û2ÐCÜÛá
 À�Á ò�q ����4 �%M ß ü*ý � Ý	� 9�@*Ò%Ó > K�Í vT� ßd@��
/"$��d$L�\Ú>��M�(8ß"à�Q��2��!(�?�@�0�á�1

4. 3. 3 ��p�ü*ý Ü�w�Q��×C�
4. 3. 1

m Ü�#�Z��'n�o����2Í8s�t.�D* �H�4��G ¾ °C� x ÑC\
Í�Ò�Ó ¢ Í û�Ô À�Á Í����
Ü � 1 Ö�Í HTML Õ�Ö Ì;Ü���/��Q�
Ø2Í À�Á (�ß"à�Q� Õ�Ö (?æ Ë Õ�Ö�Ô ÜCØ�G�-�ß"à�Q��â Ë Ü
4 � ú�û®ü;ý 4 M ß�Í wpq ê�ëþìDî\ð�ñ ���HB�% � ×�Ø����"E
FDÜ H�I /JÎ%ÏïÐ�ô*õ ò�P %�$ªá�1 ßd@ ß ��r Ü 4. 3. 2

m Ü�#
Z��Cn�o����ÛÍ8s"t)��* � æ Ë Õ�Ö Í b ��� c ( 1 Ö�Í

À�Á `
Z*Ð��A*,å �Qâ Ë 4 � wpq ê�ë ìDîFð�ñ � ú;û®ü*ý Ò%Ó®Ô%Ó�Í
Î�Ï*ô*õ����ïÐ p $�%J×®Ø�Ù�Ú�E�F ß�á?â Ë Í�æ Ë®ç Í � (�(
b �;� c ��3�Ó6/8$ � 5 ß"-C4 ú�û®ü;ý ( wpq ê�ëþìDî\ðªñ �
* 5 ×®Ø�ÙÛÚ'E�FÛÜ H�I ò 4�/"$;Î%ÏïÐôªõ÷ßd% ß!R.�Qâ Ë 5
ß�à ß�á�1�2�Ó.3Í�x�yY��* � wpq ê?ë ìDîFð�ñ � ú;û Q��Î
Ïªô*õ ü*ý�ò 4�æ Ë Õ�Ö Ì%Í�æ Ë�À�Á Í�� Ë Í8×?�2Ü�� Þ %��� ( rC� Q��2��!(�?�@�0%á�1> ã®Í����)��* � ×�Ø ����Ü � æ Ë Õ�Ö�Ô Ü�#6Z�� FHGCI Í
Û � ��æ Ë�À�Á Í�� Ë Ü�� Þ % � ú;û�ü;ý � wpq ê�ë ìÛî\ðªñ
Ð�¡6$�s�Z���2�� ò � Ò%Ó®Ô%ÓÛÍ%Î%Ï*ôªõ ü*ý Ð�Î�¢ ò ¡ p 
����* 5 � æ Ë ÊHd G£e¤g ½ É Ü�����×®Ø;Ù�Ú'E�F�Í I �ïÐ?ã
Y���2��K(?¥ � ò�q ���ëx�J�3FÓQ��1 l?¦4§ òH¨�© ß�á?×®Ø«ª
¾[¬ ñ Ü�#�$�%�4 � æ Ë ÊCd Ge¤g ½ É Ð!u � [�Ü wpq ê�ëþì
î
ð�ñ � ú*û®ü*ý Í?ô*õïÐ!u �>2��K([¥ � ò�q �?á �8�?FCGHI
4�×®Ø�Ü�� Þ %�Î%Ï*ôªõ ü*ý Ð�¡6$�s�Z8%J×®Ø"Q��2��K([¥ �
ò�q ��1 ßK@ ß � æ Ë ÊHd Gfe¤g ½ É Ð!u ������Ü ú;û®ü*ý �
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|
8 _a`cbedaf�g �d� g6h�icjlk�³am�¶ �d� �C���K�eg�nJ�o?�

wpq ê�ë ìDîFð�ñ Í c  �3�Ð p $���2��!( H�I @ep>q�Q��2��
4 FHGCI ÍartsïÜ?Ö�/�(���2���Ð'xDJ��6� � æ Ë ÊHd Gfe g ½
É Ð!u ��[�Ü�4 � ª"¾?¬ ñ (vu�w ò Î%Ïªô*õ ü*ý ÐC]yx"Q��2
�K({z�R ßW$�1
Ò�2 ò � Î%Ï*ô*õ ü*ý ÐC]>x"Q�'[�Ü � æ Ë Õ�Ö6Ô Ü�#6Z��FCGCI Í8Û � � À�Á Í�� Ë Ð@uw ò p>x"Q�Kâ�Ú�( q ��1�2?Í

pyx�4 � Õ�Ö�Ô Ü�#6Z���×®Ø�ÙÛÚ®Ì%Í%Î�ÏÛÍ����C�Z�*Í�s�|ÛÍ� 9ïÐ'Û � ��2�� ò \�] ò�P ���ëx�J�3\ÓQ��1?×�Ø�Ù�Ú®Ì%Í�Î
Ï�(�����Y��âC��(?æ Ë Õ�Ö�Ô Í q � ã x®Í��Z��Ü;Í%óy}Q3FÓ
%�$���â Ë 4 � æ Ë Õ�Ö�Ô Ü�#�Z�� FCGHI Í8Û � � À�Á Í�� Ë
(e~�/D- � áDÍ À�Á 5 G�-��RJÓQ����x�J�3\ÓQ�?á � Ü � ú*û
ü*ý Í6� p ( H�I ò�q ���ëxDJ�3\ÓQ��1 r Ü � ×®Ø;Ù�Ú®Ì%Í�Î
Ï�(?æ Ë Õ�Ö�Ô Í%��$)�Z� ò ����Q��â Ë Ü�4 � æ Ë Õ�Ö�Ô Í
b ��� c Í À�Á ( FCGHI Í8Û � � À�Á ò�q ���ëx�J�3\ÓQ��á �
Ü � wpq ê?ë ìDî
ð�ñ Í6� p ( H�I ò�q �6�ëx�J�3FÓQ��1�

8 Í�z òe� P�Q��� �³  �F� Ç G�¥ �d$��Q×®Ø�Ù�Ú�Ì%Í%Î%Ï
1 Ö�@Y3��Y��×�Ø�Ù�Ú ò ×®Øíß
á?â Ë � Õ�Ö A Í6�D�
Ü�×®Ø�Ù
Ú®Ì%Í%Î%Ï6( q �e}Y3\Ó�á%�k� Ô Ü�����Q��â Ë �[�F� Ç G ô
ü Ü"w'D� À�Á 4 Õ�Ö A Í�Ì�Ü>ß�à�D�>$Y-FÖ�@*Í À�Á Í 1 Ö
ò�q ���WxYJD3
Ó��81 r Ü Õ�Ö B ÍD�Y��Ü�×�ØªÙDÚ�Ì;Í;Î*Ï
({��Ï4UÛÜ8sF| ß!%�������â Ë � Õ�Ö B Ì;Í

À�Á
Í bCu 

B�%�( �y� Ç G ô ü Ü�w�Q� À�Á ò�q �6�ëx�J�3FÓQ��1

5. � � �
l[¦4§ ò 4 � æ Ë ÊHd Gfe¤g ½ É Ü�#�$�% M ß�Í�Î%Ï*ô*õ ü

ý®ò 4'x7� ö\Ó�%�$�/"@�0Já � HTML Õ�Ö Ü�#6Z�� À�Á Í�G�Îv Ð>x7�÷ß�á�Î%Ï*ôªõ ü*ý Ð6�TB®á�1 ú*û®ü*ý®ò 4�æ Ë Õ�Ö6Ô
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