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pr�I`d[Zuw^<adp|~z[Zur���>p|{kÁ��J�>[Zfec&^<f3��prfGx3[q�7prf7{�h�[v^sabl7`d[Z�¢^<`d[¤l>�b[vxkabg�gj�7aq^<prfe�7pr{z�ex3pr��oq`dp|ckprfG^<adp|f>{¤]_g<�R[Z`�ÂÃab�7[¥[q�yo�p|[�fGoq�egsh:ab�7[
prfGx3[q�7prf7{��bad`blGoqadl7`b[��_[voqgjck[Z�¢^<f&pr�b�dl7[j�

� l7`-{jg3^<u7prf�ab�7pr��]G^s]G[Z`Ãp|�Ãf7gja�abg�x3[�~j[Zurgj]e^\f7[���prfGx�[q�7p|f>{¤�dab`dlGoqabl>`b[¢�>l7a-`�^sab�7[�`-abg�[��yoqpr[Zf3abur��l7�d[¢ab�>[J[q�7p|�dabprf7{¥gjf>[Z�v�
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x7^sa�^&�dab`bl_oqabl7`d[Z�v�RurprÅj[�ab�7[&��µ�ab`d[Z[Z�V� "*�J�7pwob�¬^s`b[/�dablGx3pr[vx¿[q�7ab[Zf>�bpr~j[Zur�¨^<fGx¨^s`b[kÅªf>g<�JfadgC]7`bg<~3pwx3[/[q�Goq[�u|ur[Zf3a�[q�yoqpr[ZfGo��ª�
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ab�>[¢h1[v^<adl7`b[¥~j[Voqabgz`b�v����f&ad�7[¤x3p�©5[Z`b[�fªaJ[���]_[Z`dp|ck[Zf3ab�¢oqgzfGx3lGo�ab[vx5�>�I[\[Z�badprcy^<ad[¢ad�7[�x3pr��oq`dp|ckprfG^<adp|f>{¢]_g<�I[Z`Jgsh:ab�7[\h�[V^<abl>`b[Z�
^<f_xead�7[�^joZo�l7`�^zoq�Coqgj`d`b[Z�d]GgzfGx3prf7{eadg½x�p¶©5[Z`d[Zf3a¢�b]_[Z[vxªµNl7]>�v�R£J�7[Z�d[��baq^<abpr�dabpwoq�¢^<`d[�{ª^sab�7[�`b[vxk�3�e[q�7[vo�l7abprf7{/gzf7[¥�b[v^s`�od�&h�gz`
[v^zob�/gshÉad�7[ �z�j�\��^sce]7ur[Z�Mprf/ab�7[¢x7^sa�^s�G^<�d[¢^<fGx�ab�7[�fy^V~j[�`�^<{zprf7{¢ad�7[¢`d[Z�bl7urad�v�-t-^zob�/�d[v^<`qod�yoqgzf7�bpr�bad�IgshÉl>�bprf7{¥ab�7[\prfGx3[q�7prf7{
ce[�ab�7g7x¥adg�`b[vx�lGoq[¢ad�7[J�b[V^<`�od�/�d]G^joq[z� �R�3�3��[ZurprceprfG^sabprf7{Rl7f7urprÅj[Zur��oqurgj�d[Jcy^<aqod�7[Z�v�M£J�7[J^<fG^sur�ª�dpr�Spr���G^s�b[vx�gzf�ad�7[J�bpr¦Z[¢^sfGx
oqgzfªad[Zf3ab�-gshÉad�7[J`b[Vx3lGoq[vxP�b[v^s`�od�e�d]G^jo�[j�1���M�:£J�>[J�J�7gjur[R�b[v^s`�od�e]7`dg7oq[Z�b�Joqgzf7�bpr�bad�-g<h5a��Rg¤]_^<`bad�v�-³Mpr`b�da-l7�bprf7{¥ad�7[JprfGx3[q�7prf7{
ce[�ab�7g7x5�zab�7[¥�d[v^<`qob�&�d]G^joq[�p|�R`b[Vx3lGoq[vxyh�`bgzc �¿abgI���:��� h�ab[Z`Rab�>p|�V�3ab�7[¥[Zur[Zck[Zf3ab�Rg<h � �&^s`b[¢[��>^sceprf7[vx��d[v�zl7[Zf3abpw^su|ur�e^sfGx
ab�>[½x3pr�da�^<f_oq[�adgead�7[/�b[v^s`�od����^<ck]7ur[¥p|�¥oqgjck]7l7ad[vx&l7�dp|f>{yad�7[��bprcepruw^<`dp|a���ce[V^<�bl>`b[j�¥£J�7[�oqurgj�b[��ba��&prc&^<{j[��Rh�`bgzc � ��^<`d[
`b[�abl7`df7[vx��3�Cab�>[��d[v^<`qob�M��§¨[�gjf7ur�&[q�G^<ckp|f>[�ab�7[�prfGx3[q�7prf7{k]G^<`da¤gshIab�>[/�b[v^s`�od�:�Mab�G^sa¢pr�¥�I[��badgj]��G[qh1gj`b[/ad�7[��bprcepruw^<`dp|a��
cy^sa�od�7prf7{¥�bad[Z]:�Ã£J�7[¤x3pr�qoq`bprceprfG^sabprf7{¥]_g<�I[Z`Rg<h:ad�7[¥prfGx3[q�7prf7{�ck[Zab�7g7x5� � � � �� � � �3pr�Igzl7`-ck[v^<�dl7`b[ h�gj`R�b]_[Z[vxzµ�l7]:�Ã£�g�ce[v^s�bl7`d[^jo�oql7`�^zoq�/�R[¢oqgjl7f3aRab�7[Jf3l7c/�_[Z`-gsh�o�gj`b`d[voqaJ�7prad�v��iRgj`b`d[voqaJ�7prad�I^<`d[Jab�7[\��^<ck]7ur[Z��prf/ab�7[\`b[vx3l_oq[vx/�d[v^<`qod�y�d]G^jo�[¢ab�_^<aIoqgzce[
h�`dgjc	ad�7[���^sce[\p|c&^<{z[¢^<�Jab�>[¤�d[v^<`qod�C��^sce]7ur[j�

�;&K% � ��6)0�7 AC0�-�� � �=- :��HA :!6U032�-54�6)0�7

��fad�7pr�¥�b[voqadprgjf¨�R[�[q�G^sceprf7[¥ab�7[/prfGx�[q�7p|f>{y�zlG^<urpra��egshIprfGx3pr~3pwx3lG^<u� Gurab[Z`d�v��£J�7[�pwx3[v^kpr�¢abg&`d[vx3lGoq[kab�7[��b[V^<`�od�¨�d]G^joq[
�G^s�b[vx&gzf&gjf7ur�egzf7[�gsh�ad�7[e�V�j�¡ G[Zuwx3�¢gsh-ab�7[¥h1[v^<adl7`b[�~z[voqadgj`v� £J�7pr�Jp|�¢x�gjf7[��3�k`b[Zaq^<prf7prf7{/gjf>u|�&^/oq[Z`da�^<prfC]_[Z`qoq[Zf3a�g<h�ab�7[
oqurgj�d[Z�ba\��^sce]7ur[Z�V�j�Jprab�&`d[Z�b]_[voqa¥abg/ad�7[¥prfGx3[q�7prf7{� Gurab[�`v�7^<f_xe[�u|prckp|f_^<abprf7{¥ad�7[¥`b[Z�dav�
³Mp|`d�ba��R[-h�g7oql>�Sgzf�ab�>[-hN^zoqa:ad�G^<aMh�gz`Sx3p�©5[Z`b[�fªa�prcy^s{j[Z�:x�p¶©5[Z`d[Zf3a: _u|ad[Z`b�R^<`b[R^<]7]7`dgj]7`dpw^<ab[Ãh�gz`:prfGx3[q�7prf7{_�5��f�ad�7[Ãh�gjururg<�Jprf7{

[q�7]_[Z`bprce[�fªaV�_h�gz`¢[v^zob����^sce]7ur[�prfCad�7[ex7^sa�^<�_^<�b[z� d � �:^sfCprfGx3[q�7prf7{/ _u|ad[Z`
	�ÁYd � Â¢pr��x3[Zad[Z`bckprf7[vx,�J�7pwob�,p|�¥l7�d[vx�abgk`b[vx�lGoq[ab�>[��b[v^s`�od�C�d]G^joq[��ª�k[ZurprceprfG^<adprf7{¥ab�7[�[�fªad`bpr[Z�\p|f&ad�7[�x7^sa�^<�_^<�b[¥ad�G^<a¢x3p�©5[Z`¢adg3g/c/lGod�/h�`dgjc d � prf&ab�>[Zpr`J~j^<url7[\h�gj`�	�Á�d � ÂZ�



��fCod�7g3gj�bprf7{ 	�Á�d � ÂÃh�gj`R[v^zob�,��^<ck]7ur[�d � �7�R[¥�Jpru|u_`b[�u|�kgjfkab�7[�prck]Ggz`ba�^sfGoq[\gj`�x�[Z`bprf7{&Á�m3[voqadp|gzf �>� �zÂ�g<h-ad�7[\ Gurab[Z`d�Rh�gj`Jad�7pr��b]_[voqp� Éo¡��^<ck]7ur[j�
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Indexing Accuracy Using the n−th Best Filter
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Legend:
o − 1st best filter

* − 10th best filter

+ − 60th best filter

³:pr{zl7`b[��GÀ � lG^surp|a��/gsh: Gurad[Z`b�\�Jp|ad�yx3p�©5[Z`b[�fªa\prce]_gj`baq^<fGo�[j�:£J�>[¤�zµb^V�7pr�Jpr�Iprf���� � 'bÎ ��oZ^su|[z�
��f�ad�7`b[�[¢x3p�©É[Z`d[Zf3a-[q�7]_[Z`bprce[�fªad� 	�ÁYd � ÂMpr�Sod�7gz�b[Zf/adg¥�G[Rab�7[��>µ�ab��cegj�da:prce]_gj`da�^sfªa_ _u|ad[Z`Mh�gj`�d � �Vh�gz`��6�#� �V�v�%�q�j�>��
Jgjad[

ab�_^<a�x3p�©5[Z`b[�fªa���^<ck]7ur[Z�¥�Jpru|u��G^V~z[½x�p¶©5[Z`d[Zf3a�prfGx3[���prf7{k Gurad[Z`b���dprfGoq[ 	½ÁYd � Â�x3[Z]_[ZfGx���gzf¨ab�7[/�q^<ce]>u|[z�½�¡p|~z[Zf�ab�7[/�d[v^<`qob���^sce]7ur[j�Sd � �_�R[�[��>^sceprf7[¥ab�>[/~j^<url7[�gshIab�7[ 	�Á�d � ÂR Gurad[Z`\h�gj`¥[v^zob��g<hRab�7[ �j�z�/��^sce]7ur[¥prfCab�>[ex7^<aq^<�G^s�b[/^<fGx&`d[Za�^sprfgzf7ur�ab�>[ ZT�M�KV	��
���^<ck]7ur[Z�v�5oqurgz�b[Z�da¤adg d � Á��Jprab��`b[��b]_[voqa�adg 	½ÁYd � ÂdÂZ��Y\[Zf7gzab[�ab�7[��b[Za¥gshIab�7[�`b[�a�^<prf7[VxC�q^<ce]>u|[���Á�ad�7[�`b[vx3l_oq[vx�b[V^<`�od���b]G^zoq[vÂ\�Jprab�B���_Á�d � Â���
Jgzab[�ad�G^<a\ab�7pr�\{jlG^s`�^<f3ad[Z[Z�¥ab�G^sa¢ad�7[��dpr¦Z[�gsh'� �ÉÁYd � ÂJpr� ZT�M�KV	� � g<h-ab�7[��bpr¦Z[�g<h �R���J[ZfGo�[j�ab�>[¡o�l7abgs©]G[�`�oq[Zf3a\[q�G^joqadu|�ex�[Zab[Z`dceprf7[Z�Jad�7[�x3pr��oq`dprceprfG^<adprf7{¥]Gg<�R[Z`Rg<hSad�7[¥prfGx3[q�7prf7{�h�[v^<adl7`b[z��£Sg�ce[V^<�bl>`b[¢ad�7[�^joZo�l7`�^zoq�
g<hJab�>[/ce[Zad�7g7x5�5�R[/l7�b[kab�7[/f3l7c/�_[Z`¥g<h¢oqgj`d`b[vo�a��7prad�/Á�ad�7[/f3l7c/�G[�`¤gshn�q^<ck]7ur[Z�¥p|f ���5Á�d � Â¥ad�G^<a�o�gjce[�h�`dgjcAad�7[/��^sce[prcy^s{j[¢^<��d � ÂZ�-�bx�[v^<urur�e^<uru-�v���q^<ck]7ur[Z�n^s`b[¥prf � �ÉÁYd � ÂZ����f&ab�7[��Igz`b�ba¢o�^<�b[�gjf7ur�/gjf>[���^sce]7ur[j��d � p|ad�b[Zu�h��>pr�Iprf ���5Á�d � ÂZ�Ã£J�7[`b[��bl7urab��^s`b[��b�7g<�JfCprf³Mpr{jl>`b[?�_�¤t-^zod�oql7`d~j[/oqgj`d`b[Z�d]GgzfGx3��adgy^� >��[Vxoql>abg<©¨]_[Z`�oq[�fªaPÁ��v� � gj`¥�j� � oqgz`b`b[��b]_gjfGx3prf7{&adg��^sce]7ur[R�bpr¦Z[Z�Rg<hS�z��^<f_x/�j��zÂ-^<f_x/^\ 7�7[vx��,Á��z�G�V�¥gj`I�z�jÂ���£J�7[Jprfªad[Z`b]>`b[Zaq^<abprgzfeg<h:ad�7[J]7urgjaÃp|�R^<�Ãh�gjururg<�J�vÀ5oqgzf7�bpwx3[Z`R]_gjprf3a
ÁN�>�5�v�zÂ�h�`dgjc	ad�7[�oql7`d~j[��Jprab� ZH�M�UV�� �	�V� � ^sfGx�� ���z��£J�7[¥]Ggzp|f3aRprfGx3pwoZ^<ad[Z�Jab�_^<aRgjl7aJgshSab�>[ �z�j���b[v^s`�od�7[Z�\ab�7[�`b[��R[Z`b[
�v��oZ^<�d[Z�Jprf/�J�7pwob�e�¡gj`Ru|[��b�Joqgj`d`b[voqaJ�>p|ad�-g7oZoql7`d`b[vx��I��f/{z[Zf7[Z`q^<u:^¥urg<�R[Z`Ioql>`b~j[�oqgz`b`d[Z�b]_gjfGx��Jabg��7pr{z�7[Z`J^joZoql>`�^jo��&Á��bc&^<urur[Z`
f3l7c/�_[Z`Jg<h� d�G^jx�«/�7prab��Â��¢�\uru:ab�>[½oql>`b~j[��¤ck[Z[Za¥^<a�Áq�v�>� �j�z�jÂ �bprfGoq[�ad�7[�fªl>c/�G[Z`JgshI��^sce]7ur[Z�Rh1`bgjc¸gjf>[�prcy^s{j[\p|���v�/^sfGx
ab�>[Z`b[qh1gj`b[�f7g/�b[v^s`�od�oZ^sf&`b[Zadl7`bfCckgj`d[¢ab�_^<f¨�v���7prab�V�
£J�7[&{j`q^<]7�¾oqgzf3 G`bck��ad�G^<a/gz`�x3[�`bprf7{¨g<h¥ab�7[k Gurad[Z`b�/pr�/{jg3g7x5�Ãce[v^sf7prf7{Cab�_^<a�ab�7[Cckgj`d[/p|ck]Ggz`baq^<f3a¥ Gurab[�`b�e]>`bg7x3lGoq[

�7pr{j�>[Z`�^jo�oql7`�^zoq�¨�J�7[Zf�l7�b[Vx,h�gj`�prfGx�[q�7p|f>{G�k��f¨]G^<`dabpwoql7uw^<`V�S^sf3�& Gurab[Z`�gjad�7[Z`�ad�G^<f¨ad�7[e�_[Z�da�h�gz`�ab�>[/]G^<`dabpwoql7uw^<`�p|c&^<{z[
l7fGx�[Z`¤oqgzf7�bpwx3[�`�^<adprgjfC�Jpruru5]7`bg<~3pwx3[¥�Rgj`b�d[�]_[Z`�h�gz`bc&^<fGoq[z�'�J[�fGoq[j�5f>g/�bprf7{jur[\ Gurab[�`¢pr�¢^<]7]>`bgj]>`bpw^<ad[¥h�gj`¢^suru5p|c&^<{z[Z�v�3`q^<ab�>[Z`v�
h�gz`J[v^jod�&prcy^<{z[¢^�]_^<`badpwoql7uw^<`Rh�[V^<abl>`b[�pr�R�G[Z�daJh�gz`JprfGx3[q�7prf7{�]7l7`b]_gj�d[Z�v�
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��f¨ab�7[/]>`b[Z~3prgjl7���b[voqadprgjf¨�R[/[Z�baq^<�7urpr�b�7[Vx�ab�G^sa�od�7g3gj�bprf7{&ad�7[/cegz�ba¥prce]_gj`baq^<f3aJ _u|ad[Z`�]7`dg<~3p¼x�[Z�¥ab�7[/�7pr{z�7[Z�ba�u|[�~j[ZuRg<h
^jo�oql7`�^zoq�/prf½x�p|�qoq`bprckp|f_^<abprgzf:�_��f/ab�7pr�-�d[voqabprgzf/�I[J[q�G^sceprf7[Rcegj`d[no�u|gz�b[Zur��ad�7[¢]_[Z`Äh�gj`dcy^<f_oq[Igsh:ab�7[J�_[Z�da- Gurad[Z`�h�gz`-prfGx3[q�7prf7{
h�gz`S^\�Jpwx3[Z`�`�^sf7{j[Rg<hÉo�l7abgs©e~j^<url7[Z�V�:§¨[R`b[Z]_[v^sab[vx�ad�7[J[q�7]G[�`bprce[Zf3a�h�`bgzc�ab�7[J]7`d[Z~3prgjl7���b[Voqabprgjf�l7�dp|f>{¤ad�7[Rcegj�da:prce]_gj`da�^sfªa



 Gurab[�`/Á � �A�VÂZ�/��f¨³Mp|{zl7`b[  >�5ab�7[&x3p�©É[�`b[Zf3a�oql>`b~j[��½oqgz`b`d[Z�b]_gjfGx¿abgx�p¶©5[Z`d[Zf3a�oql7adg<©¾]G[�`�oq[Zf3aq^<{j[��eÁ� � ab�7`dgjl7{z�  z� � Â��£J�Rg�gsh�ad�7[�oql7`d~j[Z�\`b[Z]7`d[Z�b[�fªadprf7{¨�v� � ^<fGx&�j� � oql7abgs©¿^s`b[¥ab�>[���^sce[¤^s�Jprfy³Mpr{jl7`d[ �G�
��a:pr�:oqur[v^s`Sad�G^<a5�R[IoZ^sf�^<`d�7prab`q^<`bprur�JprfGoq`d[v^<�d[Iad�7[I�d]G[�[vx�gsh7�b[v^s`�od���3�¥x3[voq`d[v^<�dp|f>{¤ad�7[Ioql>abg<©/]_[Z`�oq[�fªaq^<{z[¥Á�p�� [j�5prfGoq`d[v^<�dp|f>{

x3pr��o�`bprceprfG^sabprf7{¢]_g<�R[Z`�Â���£J�7[J]7l7`d]Ggz�b[¢gsh:ab�7pr�-{z`�^s]7�/pr�-abg�x�[Zab[Z`dceprf7[Jad�7[¢c&^V�7prc�l7c�x3pr��o�`bprceprfG^sabprf7{J]_g<�I[Z`Rab�_^<aIoZ^sf/�G[
^jod�7pr[Z~z[vx&�J�7prur[¥cy^sp|f3aq^<prf7prf7{�^/x3[Z�dp|`d[vx,u|[�~j[ZuMg<hI^joZo�l7`�^zoq�ª� �1h��R[�Å3f7g<�Eab�7[�^<cegzl7f3aIgshI^joZoql>`�^jo��yf>[voq[Z�d��^<`d�ª��ab�7[�{z`�^s]7�
oZ^sf¨�G[kl7�b[vx�^<��h�gjururg<�J�vÀ�^s�b�dl7ce[�ab�G^sa�gzl7`�^zoZoql7`q^joq�¨�d]G[vo�p¶ 5oZ^<adp|gzf¬`d[v�zl7pr`b[Z��ab�G^sa�ad�7[Z`d[e�_[y^<a�u|[V^<�ba��k��^sce]7ur[Z�¥h1`bgjc
ab�>[��q^<ce[�p|c&^<{z[�Á�oqgj`d`b[vo�a��7prad��Â\prfB���_ÁYd � Â\p|f��j� � gshIab�>[��d[v^<`qob�>[Z�v��ad�7[Zf,h�`bgzc�ab�7[/�dp¶�oql>`b~j[���gjf7ur�&ab�>`b[Z[/�q^<abpr�Äh��Cgjl>``b[V�jl>p|`d[Zce[�fªad�v��£J�7[��b[�^<`d[¢ab�>[¢gjf>[Z�Rh�gj`R�j�7�M�ª��^<fGx  j�¥]_[Z`�o�[Zf3a¢oql7abgs©��Ã£J�7[¢`d[v^<�dgjf7prf7{¡h�gj`Rab�7[¥�j� � o�l7`b~z[j�zh�gj`R[q�G^<ck]7ur[j�pr��ab�_^<a�ab�7[/f3l7c/�_[Z`�gsh¢�b[v^s`�od�7[Z�/�J�7pwod�¨`b[�abl7`df��dp�� gz`�ur[Z�b��{jg3g7x��7prab��pr���b[Z~z[Zf¾Á1]GgzprfªaPÁN�7���zÂ¥g<h¢ad�7[eoql7`d~j[vÂ���£J�7pr��pr�
�7� ��� � gsh�^<uru:oZ^s�b[Z�V�J£J�7[Z`d[qh�gz`b[�prf&ab�7[�`b[Zc&^<prf7prf7{��z�7�Ý�j� � gsh-ab�7[�oZ^s�b[Z�¥ab�>[��b[v^s`�od�7[Z�¥`d[Zabl7`dfCcegz`b[¥ab�_^<fC����^sce]7ur[Jh1`bgjcab�>[���^sce[¢prc&^<{j[z��£J�7[¥]G[Z`qoq[Zf3a�^s{j[�h�gj`Jad�7[E�3� � oql7`b~z[�pr�¢�j�>� �M� � ÁY ��_^jxCoZ^s�b[Z�\gjl7aJgsh �j�j�zÂZ�Ã£J�7[��j� � oql7`d~j[�x�gª[��¢f7gza�zlG^<urp�h��k�Jp|ad����>� �
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Indexing Accuracy Using the Top Filter
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Indexing Accuracy Using the Average
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Legend:
o − average
+ − best filter
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�¢urab�>gjl7{z�/l7�bprf7{�� � � h�gz`-prfGx3[q�7prf7{�pr�-prce]_gj`da�^sfªaMgjf/prab�Ãg<�Jf:�j�R[Jgj�>a�^<prf/gzl7`-cegz�ba�prce]_gj`da�^<f3aM`b[Z�dl7uraI�3�/oqgjc/�7prf7prf7{
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Accuracy Using the Top Filter and the Average
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Legend:

Top filter cuttoff:
o − 10%
* − 15%
+ − 30%

Average cutoff:
solid − 100%
dashed − 50%
dottedd − 30%
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