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`Jñ�ì�íHî���å�ô9ö/î�ë�ø6�!�µó9æ/ù"ï�î�å�ñ î"ñ=òsóLì�þiî=ù=ë�÷�î=ñ�ç/ófa�ù"öHôLì
ì�ë´ï�îNÿ

÷�ë���î1ì�í/îSø�å�ô9ñ î�ûië�ñ óLì�ó���î=ñOðvó9ì�í/ë�öcì�ï�î=÷�ë��]ó9æ��_÷�ë8ï�îSå�æHçg÷�ë�ï�î
ì ï�öHîSûië�ñ ó9ì�ó���î"ñ1ë�øsì�í/î�ì6å8ï���îNì ÿfù"ôjå8ñ ñ=ék�-íHó9ñ1ù�å8æhþiîSñ î=î=æhó9æTì�íHî
ç/î9��ï6å�ç/å8ì�ó9ë�æ�ë8ø�ûiî"ï ø�ë8ï�÷Så�æ/ù=îdó9æ�å�ô9ô�ì�ícï�î=îd÷�î"ì�í/ë]ç/ñsöHñ ó9æ-�
öHæ/ó9ì
ð-î"ó���ílì-ì ï6å�ó9æHó9æ-��ñ î"ì�ñ=éDWJø	ù=ë�ö/ï�ñ î�ò]ì�í/îZçcî���ï6å�ç/ó9æ���î9K�î=ù"ì(ó9ñ-÷�ë�ï�î
ñ ó���æ/ó9ýHù�å�ælì�ø�ë8ï(ã�R/é =3ï�ö/ô�î"ñ(å8æGç�S
êpõBõUTUShì�íGå8æ�øtë�ï*õBâ
ï�öHô9î�éV�-í/ó9ñ
ù�å8æ�þiî?å3ì ì ï�ó9þHö/ì�î=çkå.��å�ó9æ�ì�ë�ì�í/îZñ ûHô9ó9ælì�î"ï�ó9æ���î9K�î=ù"ìvë�þHñ î"ï���î=ç�ó9æ
ã�R/é =�ï�öHô9î=ñ=ò
þiî=ù�å8öHñ î�å8æ±ó9æHù"ï�î=å�ñ î�ó9æ��!�µù�å�ö/ñ î=ñ�åTç/î=ùNï�î�å�ñ î�ó9æ
ì�íHîJæ]öH÷1þiîNï(ë8ø­î98/å8÷�ûHô9î=ñså���å�ó9ô�å�þHô9îZì�ë�ô9î�å8ï�æSì�íHîJù=ë�÷�þHó9æGå3ì�ó9ë�æHñ
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?/@�A/?CB D D E'F G G H E1F G �*��I ��#%��J% ���
?/@�A/?4K D L E'F G G H E1F G �*��I ��#%��J% ���
?/@�A/?/M D L E'F G G L E1F G �*��I ��#%��J% ���
?/@�A/?3N D L E'F G G O E1F G �*��I ��#%��J% ���
?/@�A/?4P D L E'F G H L E1F G �*��I ��#%��J% ���
?/@�A/?/Q D L E'F G H O E1F G �*��I ��#%��J% ���

( �)�*��"���� R L1F O R L'F O &TSU� VXW�YZYZ[ZV VXW�YZYZ[ZV�&
SU� YZ\���J> �]X^�_ `Za�^�_ b ]�^�_ `ca�^�_ b ]X^�_ `Za�^�_ b ]�^�_ `ca�^�_ b ]X^�_ `Za�^�_ b
?/@�A/?CB d�efF G�E d�d1F e�H g h>i>N5P d�j1F d�H G�dfF D�D F L�L�d�j d�kfF D)H d�d1F j�k g hml>hmQ d�d1F k)E H�OfF EfG F O1D
j�G d�j1F D)H d�d1F e�H g h>imh<K
?/@�A/?4K d�L1F j1D d�d1F e�G g hmlmK<B d�j1F k�e H�E1F G�e F Lfk�H�H j�dfF k�H d�d1F e�E F d�L�L�E d)L'F L1D H�dfF k�E F O�O�j�E d�L'F j1D d�d1F H)E g hml>n5B
?/@�A/?/M d�efF Efe d�j1F e�j g hml>h<K d�e1F kfD G�jfF j�k F L�L�O�O k�jfF j�j e�H1F D)k F e�Efd�k d�O1F e)L H�E1F e�j F Lfk�O�d d�O1F G1D d�d1F L�L g hmlmK>i
?/@�A/?3N d�E1F j�G d�d1F D)H F d�Lfj)E d�k1F jfD G�dfF H�O F LfO)EfO H�OfF O1D O�j1F E�L F L�L�E�k d)L'F k�j H�L1F LfO F O�E�O1D d�k1F L'D d�e1F L�O g h>QmhmM
?/@�A/?4P efF EfO O�L'F k�L F D)G�L�d d�k1F d)L G�dfF D)H F L�L�e�d H1D�F d1D L�L'F j�k F H�e�H)E d�k1F E1D G�dfF k�k F LfO�H�G d�L'F G�j d�e1F d�H g h>Qmn<l
?/@�A/?/Q kfF e�j Lfd1F O1D F D�D)d�H d�k1F d)L G�dfF E�L F L�L�e�E efF LfO O�E'F d1D F D)G�d�d d�k1F O)L G�dfF j�L F LfO�O�d d�G1F k�d d�e1F GfD g h%N<imh

oqp4rts�uwvCxzyz{U|~}�pC�'pC�f���Zu���u/�1��s��1�z{Z�����t|�u3�%���mpCsT�!{Z�Xs�����pC�fpC�fu/�f�m�������%�f���fp4rts�u��Z�T�Zu4�z�Xu/�1�m�%��}��f��{Z��{c��u3pC�>���Xp4�fp4�
�fu3�m�z��u3u
��u/������{c��pC��u/��}ts�pC�XpC�f��{Z��{C� �m{Zs��t|��¡�Xpc|�u/�m����u/�4x¢�'u4�>pcs�s9£��¥¤1¦�§¨�'u/�4x�}��'u4�m���1��{Z�©£�§z¤'¦��¨xqªC�¢§z«�£��­¬­§z¤'��®z{Zs�������pC�mu/�
�/pcs��Xu/�9{c�¯�°���������>pC�fu~�1�Xu~�<s�pC�1�1�T±tu3�%��²������%��}�u3�%�*{c�>|³r�u/�f�9�*{c�¢�1�Xu´�Z���Zu/����pC�fpC�fu/�>�

µ%¶¸·4µm·/¹�º!»½¼>·c¾%¿
À/Á
ÂÃÁ
Âf¼>»½µm·CºÄµ>¶Å·Cµm·/¹�¿)¾%Á
¼mÂ�¿!¹�Æ�ÇT¾%º!ºfÈzÉ8Ê¯Á
ÀCÇ½Âz»
ºÄº�¿
»
Ç½Ç
¾%ËCÇ½Â�¿
µÌÇ½Â1¾%Á
·�Í�µ3Î/ÂfÇ½º¢Ï�»�¿
ÐÑÁ
Â1¾%º!µm·C¾>ËCÇ�ÒÑ¾>ÆfÆfÂ�Ó4¿)¾>Ë4Ç½Â~Ç½ÂfÔmÂfÇ½º­µ%¶
Á
Â�Æ1¾>Ç½Ç�¾%·cÎ¥Ó/Á
ÂfÆf»½º!»½µm·�È
ÕtÖ ÂfÆ�¿¨µ>¶q»½·4Æ�Á
Â1¾>º!»½·4¼­×�Ø¢µ>·ÚÙ¸Û/È Ü1¹�ÏqÂ¢¾>·CÎ�ÝßÞ�ÉÅÉ Õ Ý�¹�ÏqÂÃ»
º¨¿
µ

»½·4ÆfÀ4Á9¶�À4Á!¿
Ð4Â�Á�Ç½µmº!º¢»½·�Ó/Á
ÂfÆf»½º!»½µm·�È�àqÐ4»½º�»
º¢Î/ÀCÂ¢¿
µwÂfÔmÂf·ÌÏ�»TÎ/Â�Á
Ð4»½¼mÐCÇ�Ò�Ï¸Âf»½¼mÐ5¿
Â1Îá¿)¾'Á
¼mÂ�¿!¹*ÆfÇ
¾%º!º�ÓZÂ1¾>â3ºfÈãàqÐCÂ�»
·4Æ�Á
Â1¾%º!Â1ÎáÏ�»
Î/¿
Ð
Æf¾>ÀCº!Â�º8Í�µ%Á
Â¸¶ä¾%Ç½º!Â�ÓZµmº!»�¿
»½Ô<Âfºt¿
µÄËZÂqÆ�µ%ÔmÂ�Á
Â1ÎÃË5Ò Â1¾%Æ�Ðz¿)¾%Á
¼>Â�¿�ÆfÇ
¾>º!º
º!»½¼>·c¾%¿
À/Á
Âmå/¾>·CÎ9»½·CÆ�Á
Â1¾%º!Â1Î9ÏqÂf»½¼>Ð3¿¸µ>¶U¿!Á
ÀCÂ�ÓZµ>º!»½¿
»½Ô<Â�º¸»½·�Â1¾>Æ)Ð�º!»½¼>¹
·C¾%¿
À/Á
Â�Í�»½º!Ç½Â1¾>Î4º ¿
ÐCÂfº!Â�¿
ÂfÆ)ÐC·4»Tæ5À4Âfº�¿
µç¶�À4Á!¿
Ð4Â�Áz»½¼m·Cµ%Á
Â�¿
Ð4Â¨è�µ>Ë
µ%¶tÁ
ÂfÍ�µ'Ô3»
·4¼Ã¿
Ð4ÂÄ¶ä¾%Ç
º!Â ÓZµ>º!»½¿
»½Ô<Â�ºfÈ
É�Â�Á!¶�µ>Á
Í¢¾%·CÆfÂ�µ>¶�Ù¸Û/È Ü'¹�ÏqÂ�¾%·cÎ´ÝßÞ�ÉÅÉ Õ Ý¯¹�ÏqÂÃ»½º�Í�µ>Á
Âzµ>Á Ç½Âfº!º

À4·c¾ Ö ÂfÆ�¿
Â1Î�Ë5Ò ¿
ÐCÂ¸Ôm¾%Ç
À4Â�µ>¶UéUØ3å<»½·�¶ä¾%Æ�¿Å»½¿8Í¢¾fÒz»½·CÆ�Á
Â1¾%º!Â�º!Ç
»½¼>Ð3¿
Ç�Ò
Ï�»�¿
Ð¢¾%·�»
·4Æ�Á
Â1¾%º!Âß»½·�éUØ/È8àqÐ4»½ºÅÆ1¾%·�ËZÂ�Â�ê/ÓCÇ
¾>»½·CÂfÎ�¾>º�¶�µmÇ½Ç½µ1Ï�ºfÈqë¯º
éUØ�»½·CÆ�Á
Â1¾>º!ÂfºfåÅ¿
ÐCÂ�·Cµ>·4¹*º!»½¼m·c¾'¿
À4Á
Â¢Á
Âf¼m»½µ>·Cº9»½·�·Cµ>·4¹�¿)¾%Á
¼>Â�¿!¹*ÆfÇ
¾>º!º
º!Ð/Á
»½·CâZÈ�ì¸ÂfÆf¾>ÀCº!Â¯¿
ÐCÂq¿)¾'Á
¼mÂ�¿¸ÆfÇ
¾>º!ºqÂ�ê4¾%Í�ÓCÇ½Âfº8Ðc¾1Ô<Â�Í�À4Æ�Ð�ÐC»½¼mÐ4Â�Á
Ï¸Âf»½¼mÐ5¿
º »½·�Ý¯Þ�É8É Õ Ý�¹*Ï¸ÂmåU¿
ÐCÂfº!ÂÃÁ
Âf¼m»½µm·4º�ËZÂfÆfµ>Í�Â9ÓCÀ/Á
Â�Á1ÈÃàqÐ/À4º
¿
Ð4Â�Ò�Æ1¾>·¥ËZÂ¨Ç½Â1¾%Á
·4Â1Îç¾�Ë4»½¿¯Í�µ%Á
Â�¾>ÆfÆ�À4Á)¾%¿
Â�Ç½Ò5È
���t|Ú|�p4�%��x

Þ�·¥º!À4Í�Í¢¾%Á!Ò5å5¶�µ%Á¨¾%Ç½Ç�¿
ÐCÂ¨ÎC¾%¿)¾%º!Â�¿
º¯¼mÂf·4Â�Á)¾%¿
Â1Î�Ï�»½¿
Ð­¿
ÐC»½º�º!»
Í�Ó4Ç½Â
Î/»½º�è�ÀC·4Æ�¿
»½Ô<Â�Í�µ3Î4Â�Ç�å�Ï�ÐCÂf·ÌÙ¸Û4È Ü'Á
À4Ç
Â�º9¾>·CÎwÝ¯Þ�É8É Õ ÝíÆf¾>·ÚÇ½Â1¾'Á
·
¼>µ5µ3Î�Í�µ3Î/ÂfÇ½ºfåqÉ�ÊßÁ
À4Ç
Â­Æ1¾>·�¾>Ç½º!µ�Ç
Âf¾%Á
·�Âfæ3ÀC¾>Ç½Ç�Ò�¼mµ5µ3ÎîÍ�µ3Î4ÂfÇ½ºfÈ
ï µ1ÏqÂfÔ<Â�Á1åtÙ¸Û/È Ü1Á
ÀCÇ½ÂfºÃ¾>·CÎ~Ý¯Þ�É8É Õ Ýðº�¿)¾%Á!¿�¿
µ­¶�¾>Ç½ÇÅ¾>Óc¾'Á!¿z¾>º¨¿
Ð4Â
Ç½Â1¾'Á
·C»½·C¼¥Î4»�ñ�ÆfÀ4Ç�¿�Ò´»½·CÆ�Á
Âf¾>º!Âfºfò�¾%·cÎ~É8Ê¯Á
ÀCÇ½Â�º�¿
»½Ç½Ç�ÐCµ>ÇTÎ/º�»�¿
º¨ÓZÂ�Á!¹
¶�µ>Á
Í¢¾%·CÆfÂ¨¿
µ�¾%·�¾>Æ�ÆfÂfÓ4¿)¾%ËCÇ�Ò­ÐC»½¼mÐ­Ç
Â�Ô<ÂfÇäÈ

3.2.2 Datasets with only categorical-valued attributesÕ ê3¿
Âf·cÎ/»½·C¼9¿
ÐCÂz»
Î4Â1¾�µ%¶¸Î/Âfº!»½¼m·4»
·4¼­·3À4Í�Â�Á
»½Æ1¾>Ç�¹*µm·4Ç½ÒçÎC¾'¿)¾>º!Â�¿
ºfå
Ï¸Â9Æ1¾%·�Æ�Á
Âf¾%¿
Â9¾�Í�µ3Î4ÂfÇ�¿
µ­¼>Âf·CÂ�Á)¾'¿
Â�ÎC¾'¿)¾>º!Â�¿
º¨¿
ÐC¾%¿�ÐC¾1Ô<ÂÃµ>·CÇ�Ò
Æf¾%¿
Âf¼>µ>Á
»½Æ1¾>Ç�¾%¿!¿!Á
»½ËCÀ/¿
ÂfºfÈ8Þ�·Cº�¿
Âf¾mÎ­µ%¶�Á
ÂfÓ/Á
Âfº!Âf·5¿
»½·C¼9º!»½¼m·C¾%¿
À/Á
Âfº¯¾>º
ÓZÂf¾>â3º�»
·z¿
ÐCÂ�Î/»
º�¿!Á
»½Ë4À4¿
»½µm·Ãµ%ÔmÂ�Á8¾ÄÆfµ>·3¿
»½·3ÀCµ>ÀCº�¹*Ô>¾>Ç½ÀCÂ1ÎÃ¾%¿!¿!Á
»½ËCÀ/¿
Âmå
Ï¸Â�¶�µ>Á
ÍóÂ1¾>Æ)Ð�º!»½¼m·c¾'¿
À4Á
Â�Ë5ÒÚ¾�Æfµ>·>è�À4Æ�¿
»½µm·Ìµ%¶¨¾çº!Â�¿�µ>¶�Ïqµ%Á)Î4ºfÈ
ô »½¼>À4Á
Â´õ�¼m»½Ô<Âfº9¿
Ð4ÂçÎ/Âfº!Æ�Á
»½Ó4¿
»½µm·îµ>¶ÄÆ1¾%¿
Â�¼mµ>Á
»½Æ1¾%Ç�¹�µ>·CÇ�Ò�ÎC¾%¿)¾%º!Â�¿
º
¿
ÐC¾%¿ç¾%Á
Â~¼mÂf·4Â�Á)¾%¿
Â1ÎUÈíàqÐCÂ´Á
µmÇ½Âwµ%¶z×�ö~¾>·cÎÑéZ×�ö~»½º­ÓCÇ
¾fÒ5Â1ÎÑË5Ò
Î/»½º�¿
»
·4Æ�¿9Ô>¾>Ç½À4ÂfºÃµ%¶ÄéU÷~¶�µ>ÁÃ¿)¾%Á
¼>Â�¿¢¾>·CÎÚ·Cµ>·4¹�¿)¾%Á
¼>Â�¿�Æ�ÇT¾%º!ºfÈÌàqÐ4Â
Á
µ>Ç½Â�µ>¶Åé�ø�ùC×�öz¾>·CÎ�éXø�ùcéZ×�öz»½º¨Ó4Ç
¾1Ò<Â1ÎçË5Ò�é�ø!ùC÷UåZ¾>·cÎçÁ
µ>Ç
Â�º¨µ>¶8×�Ø
¾%·cÎ�éUØw¾'Á
ÂçÓCÇ
¾fÒ5Â1Î�Ë5ÒÌÔm¾%Ç½ÀCÂfº�µ%¶¨éUúÅùZø­¶�µ>Á�¿)¾'Á
¼mÂ�¿�¾%·cÎî·Cµm·/¹
¿)¾'Á
¼mÂ�¿!¹*ÆfÇ
¾%º!ºfÈ
àqÐ4ÂÃÁ
Âfº!À4Ç�¿
º¨µm·´¿
ÐCÂfº!ÂÃÆ1¾%¿
Â�¼mµ>Á
»½Æ1¾%Ç�¹�µ>·CÇ�Ò�ÎC¾'¿)¾>º!Â�¿
ºfå�¿)¾>Ë4ÀCÇ
¾%¿
Â1Î

»½·�à�¾>Ë4Ç½Â9û/å�¾'Á
Â�º!»½Í�»½ÇT¾'Á¨¿
µ¢¿
ÐCµmº!ÂÃº!ÂfÂf·~µm·´¿
ÐCÂz·3ÀCÍ�Â�Á
»½Æ1¾%Ç½¹*µ>·CÇ�Ò
Î4¾%¿)¾%º!Â�¿
º�»½·�¿
ÐCÂ­º!Âf·Cº!Â�¿
Ðc¾'¿¢É8Ê¯Á
ÀCÇ½Âçµ>À4¿
ÓZÂ�Á!¶�µ>Á
Í�º9ËZµ%¿
Ð�Ý¯Þ�Ét¹
É Õ Ý©¾>·CÎÌÙ¸Û4È Ü1Á
ÀCÇ½ÂfºfÈ�àqÐ4Â�Á
Âfº!ÀCÇ�¿
º�¶�µ%Á9Î4¾%¿)¾>º!Â�¿
ºÃµ%¶�Æ1¾%¿
Âf¼>µ>Á
»½Âfº

ëü¾%·cÎçì�»½·cÎ/»
Æf¾%¿
Â�¿
Ðc¾'¿1åc¾%º¯¿
Ð4Â�·/À4Í�ËZÂ�Á�µ%¶�º!»½¼m·c¾'¿
À4Á
Âfº¯µ>¶�·4µm·/¹
¿)¾%Á
¼>Â�¿!¹*ÆfÇ
¾>º!º¯»½·CÆ�Á
Â1¾%º!Âfºzýäé�÷�þ¥é�ø�ùc÷4ÿ�å/ÓZÂ�Á!¶�µ%Á
Í¢¾>·4ÆfÂ�µ>¶�É�ÊßÁ
À4Ç½Â�� º
Æfµ>Í�ÓZÂ�¿
»�¿
µ>Á
º¢Î4Â�¼>Á)¾mÎ/ÂfºfÈ�àqÐC»½º�µmË4º!Â�Á
Ôm¾'¿
»½µm·î»
º�º!»½Í�»½Ç
¾%Á�¿
µ~¿
Ðc¾%¿
Í¢¾mÎ/Â¯¶�µ>Á�·3ÀCÍ�Â�Á
»
Æf¾>Ç�¹*µm·CÇ�Ò9ÎC¾%¿)¾%º!Â�¿
ºfÈÅàqÐCÂßÂ Ö ÂfÆ�¿�µ%¶XÔ>¾%Á
»
¾'¿
»
µ>·¥»½·
¿
ÐCÂ�Ó/Á
µmËC¾>ËC»½Ç½»�¿�Ò¥µ>¶8Â1¾>Æ)Ð�º!»½¼m·C¾%¿
À4Á
Â Æ1¾%·�ËZÂ º!ÂfÂf·�»½·�ÎC¾'¿)¾>º!Â�¿
ºßµ>¶
Æ1¾'¿
Âf¼mµ%Á!Ò�ÙßÈ��Ä·4ÆfÂ�¾>¼m¾>»½·�å/¾%ºÅ¿
ÐCÂ�Ó/Á
µmËC¾>ËC»½Ç½»�¿�Ò�»
·4Æ�Á
Â1¾%º!Âfºfå3ÓZÂ�Á!¶�µ%Á!¹
Í¢¾>·4ÆfÂ¯µ>¶X¾>Ç½Çc¿
ÐCÂ¯ÆfÇ
¾>º!º!»��cÂ�Á
ºßÎ/ÂfÆ�Á
Â1¾%º!ÂfºfÈ ï µ1ÏqÂ�Ô<Â�Á1å5¿
ÐCÂßÎ4Â�Æ�Á
Â1¾>º!Â
»½·�É�ÊßÁ
ÀCÇ½Â�� º�ÓZÂ�Á!¶�µ>Á
Í¢¾>·4ÆfÂ�»½º�º�¿
»
Ç½ÇX¾%¿ß¾>·¥¾>ÆfÆfÂ�Ó4¿)¾>Ë4Ç½ÂzÇ½ÂfÔmÂfÇäÈ

3.2.3 General Datasetsô »½·c¾%Ç
Ç�Ò5å'µ>·CÂ8Ô<Â�Á!Òß¼mÂf·4Â�Á
»½Æ¸Î4¾%¿)¾>º!Â�¿X»½ºX¼>Âf·CÂ�Á)¾%¿
Â1ÎUÈtàqÐC»½ºXÎC¾%¿)¾%º!Â�¿
Ðc¾%ºXËZµ%¿
Ð¨Æ1¾%¿
Â�¼mµ>Á
»½Æ1¾%Ç/¾>·cÎ¨·3À4Í�Â�Á
»½Æ1¾>Ç>¾%¿!¿!Á
»½ËCÀ/¿
Âfºfå%Â1¾>Æ)Ð ¾%¿!¿!Á
»½Ë4À4¿
Â
Î4»½º�¿
»½·C¼>ÀC»½º!ÐC»½·4¼Ñµm·4ÂÌº!ÀCËZÆfÇ
¾>º!º´µ%¶�¿)¾%Á
¼mÂ�¿�µ%Á´·Cµ>·4¹�¿)¾%Á
¼>Â�¿~ÆfÇ
¾>º!ºfÈ
àqÐCÂ¸Î4Âfº!Æ�Á
»
Ó/¿
»½µm·zµ>¶C¿
Ð4»½º�ÎC¾'¿)¾>º!Â�¿1å �f���X�cu/� å%»½º�¼m»½Ô<Âf·z»½· ô »½¼>À4Á
Âqû3È
àqÐCÂÅº!»½¼m·c¾'¿
À4Á
ÂÅµ>¶/¿
ÐCÂ8º!ÀCËZÆfÇ
¾>º!º8Ù��Åµ>¶4¿
ÐCÂ�¿)¾%Á
¼>Â�¿!¹*ÆfÇ
¾>º!ºt»½ºX¶�µ%Á
Í�Â1Î
Ë5ÒÌ¾´Î4»½º�è�ÀC·CÆ�¿
»
µ>·�µ>¶�¿�Ï¸µ~Æ�µm·>è�ÀC·4Æ�¿
»½µm·CºÃµ>¶¯»�¿
º�ÓZÂ1¾%â3º¥ýäÍ¢¾%Á
âmÂ1Î
Ù��'ÿ¨»½·��4Á
º�¿�¿�Ïqµç¾%¿!¿!Á
»½ËCÀ/¿
Âfº�ýäÇ½Â�¶�¿ ¿�Ï¸µç¼>Á)¾%ÓCÐ4ºz»½·w¿
Ð4Â ô »½¼mÀ/Á
Â'ÿ�È
ÊÄµ%¿
Âç¿
Ðc¾'¿�¿
Ð4Âfº!Âç¿�Ï¸µÌ¾%¿!¿!Á
»½Ë4À4¿
Âfº�¾>Ç½º!µ�Ðc¾1Ô<Â¥º!»
¼>·c¾'¿
À4Á
Âfº¢¶�µ%Áç¾
º!ÀCËZÆ�ÇT¾%º!º¨Ê�Ù��zµ%¶Å·4µm·/¹*¿)¾'Á
¼mÂ�¿!¹*ÆfÇ
¾%º!ºfÈ
	3»
¼>·c¾'¿
À4Á
Âfº¯¶�µ>ÁÄº!ÀCËZÆfÇ
¾%º!º!Âfº
Ù�õ ¾>·cÎ�Ê¨Ù�õ µ%¶�¿)¾'Á
¼mÂ�¿�¾%·cÎ9·4µm·4¹�¿)¾'Á
¼mÂ�¿�Æ�ÇT¾%º!ºfå4¾%Á
Â¨Î/»½º�è�ÀC·4Æ�¿
»½µm·4º
µ>¶�¿
Ð4Âf»�Á Á
Âfº!ÓZÂfÆ�¿
»½Ô<Â�ÓZÂ1¾%â3º­ýäÇ
¾>º�¿ ¿�Ïqµ�¼>Á)¾%ÓCÐ4º)ÿ�È�	3ÀCËZÆfÇ
¾>º!º!Â�º9Ùqû
¾>·CÎ¥Ê�Ùqû�¾'Á
ÂzÎ4»½º�¿
»½·C¼mÀ4»½º!ÐCÂ1Î¥Ë5Ò­Æ1¾%¿
Â�¼mµ>Á
»½Æ1¾%Çt¾%¿!¿!Á
»½Ë4À4¿
Âfº¯Ðc¾1Ô3»½·C¼
º!»½¼m·C¾%¿
À4Á
Â�Óc¾%Á)¾%Í�Â�¿
Â�Á
º¨º!Ð4µ1Ï�·w»½·~¿
Ð4Â��C¼mÀ4Á
Â>È�
wÂ�ËZÂfÇ½»½ÂfÔ<ÂÃ¿
Ðc¾%¿
¿
ÐC»½º Í�µ3Î4Â�ÇÅ»½º�¶ä¾%»½Á
Ç�Òw¼mÂf·4Â�Á)¾>Ç¸¾>·cÎ~ÆfµmÍ�Ó4Ç½Â�ê´¿
µ¥Á
ÂfÓ4Á
Â�º!Âf·5¿zÁ
Âf¾>Ç�¹
Ç½»�¶�Â�º!»�¿
Àc¾'¿
»
µ>·CºfÈ8àqÐ4Â¸Á
Âfº!ÀCÇ�¿
ºtµ>·Ã¿
ÐC»½ºt¼>Âf·CÂ�Á
»½Æ�Í�µ3Î/ÂfÇ3¾%Á
Â�¼>»
ÔmÂf·�»½·
à�¾%ËCÇ½Â Û4ÈÅàqÐCÂ�Ò­º!ÐCµ1Ïá¿
Ðc¾'¿¯É8Ê¯Á
ÀCÇ½Â�µmÀ/¿
ÓZÂ�Á!¶�µ%Á
Í�º¯»�¿
º¯ËZÂfº�¿¯ÆfµmÍ9¹
ÓZÂ�¿
»�¿
µ>Á�¿
ÂfÆ)ÐC·4»Tæ5À4Âfºfå�µm·Ñ¾>Ç½Çß¿
Ð4Â�ÆfµmÍÃËC»½·c¾'¿
»
µ>·Cº¢µ>¶�×�Øw¾%·cÎ�éUØ3å
¿
Ð3ÀCº�»½Ç½Ç½ÀCº�¿!Á)¾%¿
»½·4¼¢É8Ê¯Á
ÀCÇ½Â�� º�º�¿!Á
Âf·C¼%¿
Ðçµm·�¾ÃÆfµmÍ�Ó4Ç
Â�ê�ÎC¾%¿)¾%º!Â�¿1È

3.3 Why PNrule is especially better for Rare
Classes

ë¯¶T¿
Â�ÁÄÎ4ÂfÍ�µ>·Cº�¿!Á)¾%¿
»½·4¼¢É8Ê¯Á
ÀCÇ½Â�� ºÄº!À4ÓZÂ�Á
»½µ>Á
»�¿�Ò¥»
·�Í¢¾%·5ÒçÎ/» Ö Â�Á!¹
Âf·5¿�º!»�¿
Àc¾'¿
»½µm·Cºfå�»½·CÆfÇ½ÀCÎ4»½·C¼­ÆfµmÍ�Ó4Ç
Â�ê�ÆfÇ½µmº!Â�¹�¿
µ%¹*Á
Âf¾>Ç½»�¿�Ò�º!ÆfÂf·c¾'Á
»½µmºfå
»�¿�Ï¸µmÀCÇ
ÎÚËZÂ�»½·3¿
Â�Á
Âfº�¿
»½·C¼�¿
µ�º!ÂfÂ¢Ï�Ð3Ò�ÏqÂ�ÆfÇ
¾>»½Í É�ÊßÁ
À4Ç½Â¢¿
µ´ËZÂ
Âfº!ÓZÂfÆ�»T¾%Ç½Ç½Ò~º!À4»½¿)¾%ËCÇ½Â�¶�µ>Á¨Á)¾'Á
Â9ÆfÇ
¾>º!º!ÂfºfÈÃÞ�·~¾%Ç
Çt¿
Ð4Â�Î4¾%¿)¾>º!Â�¿
º¨¿
Ðc¾%¿
ÏqÂ�Á
Â9Î4Â�º!Æ�Á
»½ËZÂ1Î~º!µ�¶ä¾'Á1å�¿
Ð4ÂÃ¿)¾'Á
¼mÂ�¿�Æ�ÇT¾%º!º�º!»��fÂ�Ï�¾%º�º!Â�¿¨¿
µ��/È û��
»½·á¿
Ð4Â~¿!Á)¾%»½·C»½·C¼�ÎC¾'¿)¾>º!Â�¿1È Êßµ'Ï�åÄÏqÂ�¿)¾%â<Â´¿
ÐCÂ~Í�µmº�¿ç¼>Âf·CÂ�Á)¾>Ç
ÎC¾'¿)¾>º!Â�¿Ã¿
Ðc¾'¿ÃÏ¸Â¥Î/Âfº!»½¼m·CÂfÎ�å �f�X���cu/� È���ÂfÂfÓ4»
·4¼�»�¿
º9ÎC¾'¿)¾�¼mÂf·/¹
Â�Á)¾'¿
»
µ>·�Í�µ3Î/ÂfÇ¸¿
Ð4Â­º
¾%Í�Âmå�ÏqÂ�Ôm¾'Á!ÒÚ¿
ÐCÂ¢ÓZÂ�Á
ÆfÂ�·3¿)¾%¼mÂ­µ>¶¯¿)¾%Á
¼mÂ�¿
ÆfÇ
¾>º!º�Â�êC¾%Í�ÓCÇ½ÂfºÅ¾1Ôm¾%»
Ç
¾%ËCÇ½Âß¿
µ ¿
ÐCÂ�Ç½Â1¾%Á
·4Â�Á1ÈÅàqÐC»½ºq»½ºqÎ/µm·4ÂßË5Ò�¿)¾%â5¹
»½·C¼�¿
ÐCÂ�Î4¾%¿)¾>º!Â�¿
º�ýäËZµ%¿
Ð~¿!Á)¾%»½·C»½·C¼�¾%·cÎ´¿
Âfº�¿�ÿßÏ�»�¿
Ð��/È û��ã¿)¾%Á
¼mÂ�¿
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