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��õ_ò5ÿ�ú��rü´ùÎúÖõ	�ÔöÌùÎô£ühùÎó�U4ø�"miÊþ�óVôCóM, õ_ôÎó��rú��*ü´ýÖý�õ_ñ�ôfó�e��ló�ôÎúÖòÕó��QùCö��18Kód�rô£öÌù*U_ü´ùÎþ�ó�ôÎó��>ü´ýÖýu��ó���ó{öÎöCü´ôCø<öÌùCü´ùÎúÇö¸ùCú���ö�ñröÎú���UnùÎþró
A/	M	Si:kmlon ùCõ	��ú��Vö9ü	���3ùÎó{ö¸ùCó��Óõ4ñ�ôJöÌø�öÌùÎóVò ñröÎú���U>ùCþ�ó[H�8�H�P ùCõ	��ú��Vö�"v�Óó1ùÎþ�ó���U_ü´ùÎþ�ó�ôÎó��3ü4ý ý~�ró���ó{öÎöCü´ôCøÔöÌùCühùCúÖöÌùÎú��Vö
ñröÎú���UnùÎþró H�8�H�P�i:kmlan&ùCõ	��ú��Vö�ü�����ùÎó�öÌùÎó��Ôõ_ñ�ô�öÎø�ö¸ùCóVò ñröÎú���U�ùÎþ�ó�A�	�	>ùCõ	��ú��Vö�"hiÊþró3�TóVô-, õ4ôCòÕü	����ó5ôÎó���õ4ô!��ó��>ú��*ü4ý ý
�Vü_öÌó{öa8Kü_öKùÎþ�ó9üXû_óVô£ü�U4ó�õ�,�ùÎþ�ó{öÌóDù�8KõÕôÎñ��lö�" L

&(�Óõ4ñ�ôh�rô£ö¸ù)öÎó�ù)õ�,KóMe��ló�ôÎúÖòÕó��QùCö��Y8KóJñlöÌó��*õ_ñ�ô6��ôÎõ��lõQöÌó��*öÌùÎô£ühùCó�U4ø+ùCõ��Võ4òJÿ�ú��róJùCþ�óÕÿló{ö¸ù$4�ôCó�ùCôÎúÖóVûhü4ýdöÎø�ö¸ùCóVò1ö�"
&(�+õ´ùÎþróVôo8�õ_ô �rö��R8�óDñröÎó���õ4ñ�ôo��ôCõ	�Tõ_öÎó��<ö¸ùCôCü´ùÎó�U4ø�ùÎõp��õ_ò5ÿ�ú���ó�ùÎþ�ó�ùCõ	�nù�8KõÕöÌø�öÌùÎóVò1ö��QùÎþ�ó���ùCþ�ó�ùÎõ	�<ùÎþrôÎó�óDöÎø�ö¸ùCóVò1ö��
ü��1�+öÎõÕõ	�Y�1��ñ�ýÖòÕú��rü´ùÎú���U1ú��<ùCþ�ód���lü´ý-óMe��TóVôCú òÕó��_ù�ú�� 8°þ�ú��£þz8Kór��õ_ò5ÿ�ú���ó��+ü4ý ý�öÎø�ö¸ùCóVò1ö�"a^�ñ�ô°ôCó�öÎñ�ýÂù£ö�ü´ôCó)öÌþrõ98:�<ú��
X!ú�U_ñ�ôCó�öpf	�Q����ü��1� ��"vX�õ4ôDùCþ�óp��ñ�ô �lõQöÌó{öDõ�,:��õ_ò5�lü´ôCúÖöÎõ	�Y�\8KóÕôCü	�*ú���ó��QùCú���ü´ýD�Võ4ò5ÿrú��rü´ùÎúÖõ	�3óMe��ló�ôÎúÖòÕó��QùCö9ñröÌú���U+ùÎþró
8KóVýÖýlöÌùÎñ���úÖó���n�õ_ò5ÿ�w*ðhx<ü����Õô-ctn�õ4ò5ÿ1wÔðhx<öÌùÎô£ühùÎó�U4úÖó�ö:
�f	��s9
|"�ðfõ´ùÎó�ùÎþrü´ù�ùÎþ�ó��ló�ôt, õ_ôÎò1ü��1��ó°õ�,]õ4ñrô�öÌùÎô£ühùÎó�U4ø5ü4ý�8ÊüXø�ö

021 ���$�$�Y�������|���$�������	�������t�)3t�~�!���|��4:���|�$�%���G�!�|�u�!�54:�%���63��t�B�K�!�$��� �:���!�?���|���87:9��%�?�2;��<4:���$�>=M�\���!�����!���|��4:�$���y�|�9� �G�|���u�K�!�����\�!���|�$�%�����
���W� �%� ?M���:�|���$�2?%�!�M�\����3���4:�����G���W�C�\�~���������@4:�?�!�|�Y�$�����t�����������M�2AB=������(�m�!�|�Y�<9g�|���C4m�!���E�$�o���|�<3(�|�53��%«���4:�%�|�Y���%�����$�����53t� �|�����!�������M�<3K�
���o�2?%�!�$�9� ���$���:�ED��9� ���$�%�5ªy�E�$�$���!�54:�%���F3������|�!�$��� �m���$���$�h���(�B�|���������G9��%�H4m�!�)3t�>I��\� ���$�G3t���|�Y�|��3|�6���%�|�|�$���$�$� �|�$���\�$�h���@3����$�%��J�«K �E���$�E�$�Y���|��������� �!�$� �m�C�\�! ��Y���*���%�$�� C�%���L3��|�%�|�B M?%�!�$�$��� �|�$�%�R«
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Input retrieval systems sorted best to worst

TREC 3: Combining the top i systems in order.

first i input systems combined by Bayes Optimal
first i input systems combined by CombMNZ

first i input systems combined by r-CombMNZ
input system i

X!ú�U_ñ�ôCó`f��piÊþ�ó�s ��öÌø�öÌùÎó�òÕöj8KóVôCóp�rôCöÌùJöÎõ4ôÎùÎó�� ü	���Võ4ô!��ú���U>ùÎõ`�TóVô-, õ4ôCò1ü����Vó	"`iÊþ�ó � ü�ejúÇör�Võ4ôCôÎó{öt�Tõ	���röDùÎõ*öÎø�ö¸ùCóVò
�TóVô-, õ4ôCòÕü	����óÕô£ü���4?�dü����3ùCþ�ó��3ü�e�úÖör�Võ4ôCôÎó{öt�Tõ	�1��ö�ùÎõ�f�fI�lõ_ú��Qù5üXû4ó�ôCü	U4ó5��ôCó���úÇöÎú õ��Y"ziÊþ�ó1ýÖõ98Kó�öÌù3��ñ�ôCû4ó1öÎþ�õ98�öDùÎþró
�TóVô-, õ4ôCòÕü	����ó�õ�,dó�ü��£þ<õ	,�ùCþ�óds��ÕöÎøjöÌùÎó�ò1öÊó��QùÎó�ôÎó���ú�� i:kmlanU��"�&(��ü	��õ´ùCþ�óVôo��ýÖõ´ù���8�ó)öÎþ�õ98�ùCþ�ód�TóVô-, õ4ôCòÕü	����ó�õ�,!ùÎþró
n�õ4òJÿ�wÔð6x>ö¸ùCôCü´ùÎó�U4ø5ú��z�Võ4òJÿ�ú��rú���U9ùÎþ�ó�ùÎõ�� 4�ô£ü���44ó��1öÎø�ö¸ùCóVò1ö�"�&(�<ü)ùÎþrú ô!�I��ýÖõ´ù��R8KóföÎþ�õ98 ùÎþ�óh�TóVô-, õ4ôCòÕü	����ófõ�,�õ4ñrô
òÕó�ù£ü4öÎó�ü´ô!�£þ*öÌùÎô£ühùCó�U4ø�ú�����õ_ò5ÿ�ú���ú���U�ùCþ�ó�ùÎõ�� 4°ô£ü���44ó��3öÌø�öÌùÎó�òÕö�"pX�ú��rü4ý ýÖø	�-ùCþ�óI�TóVô-, õ4ôCòÕü	����ó�õ�,�ùÎþ�óÕô-c�n�õ_ò5ÿ�w*ðhx
öÌùÎô£ühùÎó�U4ø1úÇö�öÎþ�õ98:�Y"

ó�÷Qñrü4ý ýÖó�� õ4ô5ó�e���óVó���ó��ÓùCþ�ó �ló�ôt, õ_ôÎò1ü��1��ónõ	,°ùÎþ�ó � HML%J3��õ��röÌùÎú ùÎñ�ó��_ùÕöÌø�öÌùÎó�ò ��ó�û4ó���8°þ�ó��IóMejùÎôCóVòÕóVýÖø��lõjõ4ôÕöÎøjöÌùÎó�ò1ö
8KóVôCóh�lü´ôÎùÊõ	,�ùCþ�ór��õ_ò5ÿ�ú��rühùCú õ��Y" iÊþ�úÇö:8Kü_öÊü´ýÇöÌõ�ùÎôCñ�ó)õ	,�ùÎþrójn�õ4ò5ÿ1wÔðhx*ö¸ùCôCü´ùÎó�U4ø	��ÿrñ�ùm��õ´ù°õ	,!ô-c�n�õ_ò5ÿ�w*ðhx�"

^*�nùCþ�ódi:kmlanU�5��ü´ùCü�öÌóVùKùCþ�ó6�ló�ôt, õ_ôÎò1ü	����ó�õ�,�õ_ñ�ô°ö¸ùCôCü´ùÎó�U4øp�ló{ü�4_ó��v8°þró�����õ4òJÿ�ú���ú���U5ùCþ�ó�ùÎõ	�<ùÎþrôÎó�óDöÎø�ö¸ùCóVò1ö��
ühù58°þ�ú��£þ��lõ_ú��QùJú ùJøjúÖóVý���ó��#ü�� ��"�f�� úÖò5�rôÎõhû_óVòÕó��Qù5õhû_óVô)ùCþ�ó�ÿTó�öÌù�öÎø�ö¸ùCóVò ü���� ü f�s�" }���ú òp��ôCõhû4ó�òÕó��Qù5õhû4ó�ô)ùÎþró
üXû4ó�ôCü	U4ó6�TóVô-, õ4ôCòÕü	����ó)õ	,dùÎþ�ó5ùÎþ�ôCóVó5öÎø�ö¸ùCóVò1ö�ú ù*8Êü4ö���õ4òJÿ�ú���ú���U�"�ð�õ4ùÎó)ùCþrühù�ùÎþ�ój�ló�ôt, õ_ôÎò1ü	����ó)õ	,�ùÎþ�ó9ÿTó�öÌù�öÎø�ö¸ùCóVò
8Êü4ö!÷_ñrúÂùCóWU_õQõ�� /hú��5õ4ùÎþ�ó�ôdóMe��ló�ôÎúÖòÕó��QùCö��98Kó�þrüXû_ó�öÎóVó��r, ü´ô�U4ôCó�ühùCóVô!ü´ÿröÎõ4ýÖñ�ùÎóÊü��1�d�ló�ô �Vó��QùCü	U4óWU_ü´ú��röu8°þ�ó��5��õ_ò5ÿ�ú���ú���U
öÎøjöÌùÎó�ò1öÊõ�,dò�õ_ôÎóDòÕõ���óVô£ühùCó6�ló�ôt, õ_ôÎò1ü��1��ó	" �fýÖöÎõI��õ´ùCó�ùÎþrü´ùm8°þ�ú ýÖó)õ4ñrô�ö¸ùCôCü´ùÎó�U_ø1ùCü	44ó{ö°ü	��ûhü��Qù£ü�U4ó�õ�,!ùÎô£ü´ú���ú���UI��ühù£ü
�¢8°þrú��£þ n�õ_ò5ÿ�wÔð6x/��õjó�ö3��õ´ù%#%�Dn�õ4òJÿ�wÔðhx#ù£ü�4_ó�ö9ü���ûhü��QùCü	U4óÕõ�,°ôCóVýÖóVûhü����Vónö-�Võ4ôCó�öv�B8°þ�ú��£þ �KüXø_ó�ö3^*��ùCú ò1ü4ýW��õjó�ö
��õ4ù!#%"���ú ùÎþ�õ_ñ�ùJùCþ�ó+ôÎó�ý ó�ûXü	����ó+ö-�Võ4ôCó�ö���õ_ñ�ô�ò�õ���ó�ý�úÇöp��õ��röÌúÇöÌùÎó��QùCý ø ü4öjU4õjõ�� õ4ô�ÿlóVùÌùCóVô�ùÎþrü	� ùÎþró wÔð6x öÌùÎô£ühùÎó�U4ø�"
��þ�úÖý óJùÎô£ü´ú���ú���U���ü´ùCüz�Vü��*ÿló5U4ó���óVô£ühùCó��>ÿjø+ùÎþ�óJò�óVùCü_öÌó{ü´ô!�£þ�ú òp��ýÖóVòÕó��QùCõ4ô��Tú�,�ôCóVýÖóVûhü��1��ó5ö ��õ_ôÎó{öfü´ôCór��õ4ù*��ôCõhûjú���ó��
ÿjø1ùÎþrór��õ	�lö¸ùCúÂùCñ�ó��Qù�ôCó�ùÎôCúÖóVûhü´ý�öÎø�ö¸ùCóVò1ö��jùCþ�óVôCóDúÖö�õ�, ùÎó�����õp8KüXøÕùCõIU_ü´ú��>ü	���Vó�öCö�ùÎõ�ùÎþ�ó�ò�"

^*�ÓùÎþ�ó�ùÎþ�úÖô!����ühù£ü�öÌóVù9ùÎþ�ó��ló�ôt, õ_ôÎò1ü��1��ó1õ�,�ü4ý ý�ùÎþ�ôCóVónöÎø�ö¸ùCóVò1ö3�Võ	�QùÎú��jñ�ó�öDùCõÔúÖò5�rôÎõhû_óÕü_ö9òÕõ4ôCónöÎøjöÌùÎó�ò1ö9ü´ôCó
ü	����ó��\��ü	���nõ_ñ�ô:�ÊüXø4ó�ö:^*��ùCú ò1ü´ý\�rôÎõ���ó���ñ�ôCófó�û4ó��QùCñrü´ýÖý ø1ó���U4ó{öKõ4ñ�ùKùÎþ�órw*ðhx�öÌùÎô£ühùCó�U_ú ó{ö�"yiÊþ�úÇöÊò�ú�U4þQù°ÿTó�ó�e��ló��,ùÎó��
õ	�3ü���ü´ùCünöÎó�ù�ùÎþrü´ùh8Êü4ö*�£þ�õ_öÎó���, õ_ô�ú ùCöh��úÖû4óVô£öÎúÂù¸ø�{Qõ���öÌñ��£þ3üv��ühù£ü�öÎó�ù��lùCþ�ó5ú�����ó��ló�����ó�����óÕü4öCöÌñrò5��ùÎúÖõ	�röfòÕü���ó5ÿjø
ùÎþrór�KüXø_ó�öm^*��ùCú ò1ü´ý-òÕõ���ó�ý�ü´ôCóDÿlóVùÌùÎó�ôföCühùÎúÇöt�ró���ùÎþrü	�>õ	�<ùÎþ�ó)õ4ùÎþ�ó�ôm��ühù£ü�öÎó�ù£ö�"

&(�Óõ4ñ�ô)öÎó���õ����*öÎó�ù)õ	,�óMe��TóVôCú òÕó��_ù£ö68�ó5, ñröÎó��*ùÎþró��DA9>!L%J 4�ôCó�ùÎôCúÖóVûhü´ý�öÎøjöÌùÎó�ò1ö�"pZjóVóIX!ú�U_ñ�ôCó�ö���� ����ü�����}7"5&Äù)úÖö
öÎñ�ô-�rôÎúÇöÌú���Unþrõ98 ò5ñ��£þ3ú òp��ôCõhû4ó�ò�ó��QùfòÕó�ùCü_öÌó{ü´ô!�£þÔöÌþrõ98�ö�õhû4ó�ô�ùCþ�ó5�Võ	�röÌùÎú ùÎñró��QùDöÎø�ö¸ùCóVò1ö*8°þ�ó��Óü´ýÖý�õ	,�ùÎþ�óÕöÎøjöÌùÎó�ò1ö
ÿTóVú���U3, ñlöÌó���ü´ôCó��Tõjõ4ô�" ^*��ùÎþ�ó6i:kmlonU�3��ü´ùCü5öÎó�ùKùÎþró�ü���ûhü��QùCü	U4ó�õ	,�ñröÎú���U5ùÎô£ü´ú���ú���Uj��ü´ùCüJúÖö�ûjúÖöÎúÖÿ�ý ó�ú��nùÎþró�öÎñ��TóVôCú õ_ô
�TóVô-, õ4ôCòÕü	����ó�õ�,-ùCþ�óh�ÊüXø_ó�öa^*��ùÎúÖòÕü4ý-ö¸ùCôCü´ùÎó�U_øj8°þró���õ���ýÖøÕür, ó�8&öÎø�ö¸ùCóVò1öÊü´ôCó�ÿTóVú���U5�Võ4òJÿ�ú��ró��\��öÎõ4òÕófõ	,Y8°þ�ú��£þ+ü´ôCó
öÎú�U���úg�G�Vü��QùCý øv8Kõ4ô£öÎófùCþrü��<ùÎþ�ó)õ4ùÎþ�ó�ôCö�"

&(�Óõ4ñ�ô6���lü´ý�öÎó�ù9õ�,KóMe��TóVôCú òÕó��Qù£ö��u8�óÕóMe�ü4ò�ú���ó��ÔùCþ�óI�ló�ôt, õ_ôÎò1ü	����ó�õ�,KùÎþ�óÕùCþ�ôCóVóÕòÕó�ùCü_öÌó{ü´ô!�£þ3öÌùÎô£ühùCó�U4úÖó�öh8°þ�ó��
��õ_ò5ÿ�ú���ú���U ô£ü�����õ_ò U_ôÎõ_ñ��röÕõ�,DôCó�ùÎôCúÖóVûhü´ýföÎø�ö¸ùCóVò1ö�")l�ü��£þ ��ühù£üS�lõ_ú��Qù�ú�� X�ú�U4ñrôÎó{ö ���D���°ü���� f)� ôÎó���ôÎó{öÌó��QùCö�ùÎþró
üXû4ó�ôCü	U4ó�ûhü´ýÖñ�ó1õ4ÿ�ù£ü´ú���ó�� õhû_óVô9ü´ù5ý ó{ü4öÌùvf����<ó�e��ló�ôÎúÖòÕó��QùCö3�ló�ôt, õ_ôÎòÕó�� ü_ö6, õ4ýÖý õ98�ö��jZjó�ý ó��,ù +��¢, õ4ô�+	� fMN N_N �	#Dú�����ñ�ù
öÎøjöÌùÎó�ò1ö�ô£ü�����õ_òÕý ø���, ñröÎó�ùCþ�óVò��jü����1ôCó��Tõ4ôÎù�ùÎþrófôCó�öÎñ�ýÂùCú���U9ý úÇöÌù�q ömf	f��lõ_ú��Qù�üXû_óVô£ü�U4óo��ôCó��VúÖöÎúÖõ	�Y" �Óó:, õ4ñ��1�ÕùÎþrü´ù�ó{ü	�£þ
, ñröÎú õ���ü´ý�U4õ_ôÎú ùÎþrò 8Êü4ö�ñröÌñlü´ýÖý ø1ü´ÿrý ófùÎõ5òÕó�ó�ù�õ_ô�ó�e���óVó���ùÎþ�óh�TóVô-, õ4ôCòÕü	����ófõ�,-ùÎþró�ÿTó�öÌùKöÎø�ö¸ùCóVò8ÿló�ú���U3, ñröÎó��Y�jü	���p, ü4ô
õ4ñ�ù-�TóVô-, õ4ôCò�ó��<ùÎþ�ó5üXû_óVô£ü�U_ó�öÎø�ö¸ùCóVò ÿTóVú���UI, ñlöÌó��\"o�3ó5ü4ýÖöÎõ5, õ4ñ��1�+ùÎþrü´ù��ló�ôt, õ_ôÎò1ü	����ór�Võ	�QùÎú��jñ�ó�öÊùCõIU4õ1ñ��Ôü_ö°òÕõ4ôCó
öÎøjöÌùÎó�ò1ö°ü´ôCó�ÿTóVú���Uv��õ_ò5ÿ�ú���ó��\�jùÎþ�õ_ñ�U4þ<ùÎþród�ló�ôt, õ_ôÎò1ü��1��óDú òp��ôCõhû4ó�òÕó��QùCöÊöÎý õ98&ü�, ùÎó�ô��5õ_ô�öÌõ1öÎø�ö¸ùCóVò1ö�" X!ú��rü´ýÖý ø���ùÎþró
�ÊüXø4ó{ö:^*��ùÎúÖòÕü4ý�ö¸ùCôCü´ùÎó�U4ønõ_ñ�ù-�TóVô-, õ4ôCòÕó���ùÎþ�órwÔð6xÔöÌùÎô£ühùCó�U_ú ó{öo8°þ�ó��<ùÎþ�ó)ú�����ñ�ùCö�ü4ôÎód��úÖû4ó�ôCöÎó	"
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Input retrieval systems sorted best to worst

TREC 5: Combining the top i systems in order.

first i input systems combined by Bayes Optimal
first i input systems combined by CombMNZ

first i input systems combined by r-CombMNZ
input system i

X�ú�U4ñrôÎó����~iÊþró9öÎü4ò�óDó�e7�TóVôCúÖò�ó��Qù°ü_öÊú�� X!ú�U4ñ�ôCópf	��ÿ�ñ�ù�õhû_óVôKùÎþró.��fdi:kmlan �JôCó�ùCôÎúÖóVûhü´ý-öÎø�ö¸ùCóVò1ö�"
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Input retrieval systems sorted best to worst

TREC 5 (partial): Combining the top i systems in order.

first i input systems combined by Bayes Optimal
first i input systems combined by CombMNZ

first i input systems combined by r-CombMNZ
input system i
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Input retrieval systems sorted worst to best

TREC 3: Combining the worst i systems in order.

first i input systems combined by Bayes Optimal
first i input systems combined by CombMNZ

first i input systems combined by r-CombMNZ
input system i
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Input retrieval systems sorted worst to best

TREC 5: Combining the worst i systems in order.

first i input systems combined by Bayes Optimal
first i input systems combined by CombMNZ

first i input systems combined by r-CombMNZ
input system i
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Input retrieval systems sorted worst to best

TREC 5 (partial): Combining the worst i systems in order.

first i input systems combined by Bayes Optimal
first i input systems combined by CombMNZ

first i input systems combined by r-CombMNZ
input system i
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TREC 3: 11-pt avg precision over random systems.

Bayes Optimal
CombMNZ

r-CombMNZ
max
avg
min
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TREC 5: 11-pt avg precision over random systems.
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TREC 5 (partial): 11-pt avg precision over random systems.
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