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Tree Learning and Windowing
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Rule Learning and Windowing
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íú�õ{ö�ç,�õ�ú.õ�æÓïü¼í`ó©çhèGð�ö�ç,�õ�ú�íhêõOú7î�ó�õ��-��å�ç�ô�÷�õ�úGèGçuú�æ\ì���ô�÷�õÏì�î\ï�ì�õ�ô@ç 	 ô�÷�õÏõ��Èí�ñÊò�ó©õ�ì 	 ú�çuñ èK÷�ã©ö�÷
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÷\í��õ@ï\õ�õ�å 	 ç�î\å�æ��5'@÷�î�ì íò\ò\íú.õ�åô�ó©ü`ö�çuå�ì�ã©ì�ô7õ�åôGú�î�ó©õ�ì ÷\í��õ@ô�çOï*õ ú.õ�ñ`õ�ñ`ï\õ�ú�õ�æ^í�å�æÊô�õ�ì�ô�õ�æ�íhêuíhã�å
ã�åþô2÷�õØå�õ���ôOã©ô�õ�ú7íhô�ã©çuå����ÙçhèGõ��õ�ú��Iô�õ�ì�ô7ãéå�êëã©ìQñ`î�öø÷�öø÷�õ�íò*õ�ú{ô�÷\í�å�ó©õ�íú�å�ã�å�ê]�¯ì�çÓèGõ`õ��\ò\õ�ö�ô`ô�÷\íhô
ú�õ�ñ`ç,��ã�å�êÓô�÷�õÊõ��\íñÊò�ó©õ�ì`ô�÷\íhôOí�ú�õÊö�ç,�õ�ú�õ�æûï�ü�ô�÷�õ�ì�õ¼ú�î�ó©õ�ì 	 ú�çuñ ô�÷�õÊè@ã�å�æ\çhè ì�÷�ç�î�ó�æ3;hõ�õ�ò ô�÷�õ
è@ã�å�æ\çhè ì�ã)(�õ`ì�ñÊíhó©óFíå�æëô�÷uî�ìÙæ\õ�ö�ú�õ�íhì�õÏó�õ�í�ú�å�ã�å�ê^ô�ã�ñ`õ��

âwmLµ0/ 0Quwv�Z$0 Z�X 6 W 6�4 UFX
'Äç^ô�õ�ì7ô@ô�÷�ã©ìO÷ü\ò\ç�ô�÷�õ�ì�ã©ì��IèGõOã�ñÊò�ó©õ�ñ`õ�å�ô�õ�æþì�õ���õ�ú�íhóYíhó©êç�ú�ã©ô�÷\ñ`ìÁãéå È ç�ñÊñ`çuå�H��F~�Ø¿�Fï\î�ã�ó©æ\ã�å�ê�çuå
I@í}üÎÄ�çuçuå�õ�ü�é�ì`ò\î\ï�ó�ã©ö�ó©ü í��jíhã©ó�íï�ó©õ=Äþíhö�÷�ã�å�õóH õ�íú�å�ã�å�ê�ó�ã�ï\ú�í�ú�ü�� 'Ù÷�õ^ã�ñÊò�ó©õ�ñ`õ�å�ô�õ�æ íhó©êçuú.ã�ô2÷\ñ`ì
íú�õ&���~��\íÊï\í ì�ã©ö{ì�õ�ò\íú�íhô7õ2ð,íå�æ�ð�ö�çuå�ù\î�õ�úKú�î�ó©õ{ó©õ�íú�å�ã�å�ê¼íhó©êçuú�ã©ô�÷\ñÖî�ì�ã�å�ê^ã�å 	 çuú�ñÊíhô7ã�ç�å�êuíhã�å¼íhì@í
ì�õ�íú.öø÷Ê÷�õ�î\ú.ã�ì7ô�ã©öQíå�æ^å�ç`ì�ô7çuò\ò�ã�å�êQö�ú.ã�ô7õ�ú�ã©çuå 	 çuú&å�çã©ì�õO÷\íå�æ\ó©ã�å�ê]�21ï�G43#5�6�783#9;:�<¬�uí�åÊã�ñÊò�ó©õ�ñ`õ�å�ð
ô�íhô7ã�ç�åÊç 	 è@ã�å�æ\çhè@ã�å�ê^íhìGì�÷�çhèKå�ã�åª�$ã©êuî\ú�õ � ô2÷\íhôGèKú�íò�ì@íÏè@ã�å�æ\çhè@ã�å�êÕò\ú�ç�ö�õ�æ�î\ú�õOíú.çuî\å�æ����~��
íå�æ�1ï�G43#5�6�7=3?>8@]�\íå`íhó©êç�ú�ã©ô�÷\ñSô�÷\í ô6ã�åô7õ�êuú�íhô�õ�ì$èÙãéå�æ\çhè@ã�å�ê`ã�åô7ç ���~Êíhì&ì�÷�çhèKå`ã�åæ�$ã©êuî\ú�õ � �
9Áó�ó6í ó�ê�çuú�ã©ô�÷\ñ`ìOíú.õOó©ã�ñ`ã©ô�õ�æûô7ç _}ð�ö�ó�íhì7ìOò\ú�çuï�ó©õ�ñ`ì��Iã���õ��7�Iô2÷�õ�üÓó©õ�íú�å�í�ô�÷�õ�çuú.ü¼ô�÷\íhôÁæ\ã�ì7ö�ú�ã�ñ`ã�å\íhô�õ�ì
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ò\ç�ì�ã©ô�ã)�õ 	 ú�çuñ å�õ�ê�íhô�ã)�õÊõ��\íñÊò�ó©õ�ìÊïü�ö�ó�íhì�ì7ã 	 ü�ãéå�ê½íhó©ó6õ��\íñÊò�ó©õ�ìOô�÷\í ôQíú�õ`ö�ç,�õ�ú�õ�æ½ïü�ô�÷�õ^ú7î�ó�õ�ì
íhìKò*çì�ã©ô�ã)�õ��Iíå�æÓíhó©óFõ��\íñÊò�ó©õ�ìÁô�÷\íhôKíú.õOå�çôGö�ç���õ�ú�õ�æÓïü¼ô2÷�õOú�î�ó©õ�ì íhìÁå�õ�êuíhô�ã)�õ��5ÊÙçô�õ��\÷�çhèGõ��õ�ú��
ô�÷\íhôGô�÷�ã©ìÁã©ì å�çô@íÊò\ú.ãéå�ö�ã�ò�ó©õÊó©ã�ñ`ã©ô�íhô�ã©çuå ç 	 ô�÷�õOíò\ò\ú�çuí öø÷���í ì ô2÷�õ�ú�õQíú.õKì�õ���õ�ú�íhóFè@í}üuì 	 çuú&ì�çó)��ãéå�ê
ñ`î�ó©ô�ãÇð�ö�óéí ì�ì ò\ú�ç�ï�ó�õ�ñØì6è@ã©ô�÷`ï�ã�å\íú�üÊú�î�ó©õGó©õ�íú�å�ã�å�êÊíhó©êçuú�ã©ô�÷\ñ`ì¯ç 	 ô�÷�õGô,ü\ò\õGæ\ã©ì�ö�î�ì�ì7õ�æÊã�å`ô�÷�ã©ì6ò\íò\õ�ú
ÿ È ó�íú�;�ÉïÌ&çì�èGõ�ó©ó�� ��������Ç 9Áó�ã¿É Ø$í,(�(�íå�ã�� ��������Ç {ã©õ�ô�ô�õ�ú�ã©ö�÷�É|ÌGí�;�ã�ú�ã�� ����� × � �

��åOò\ú�õ�ó©ã�ñ`ã�å\íú�ü`õ��\ò\õ�ú�ã�ñ`õ�å�ô�ì&ã�ô¯ô�î\ú�å�õ�æ`çuî�ô¯ô�÷\íhôÄçuå�õ@ò\ú�çuï�ó©õ�ñ ô�÷\íhôY÷\í�ò\ò\õ�å�ì ñØçuú�õ 	 ú�õ�ùÈî�õ�å�ô�ó©ü
ã�å�ã�åô�õ�ê�ú�íhô�ã)�õÁè@ã�å�æ\çhè@ã�å�êÊô�÷\íå`ã�å¼ú�õ�ê�î�óéí�ú6èÙãéå�æ\çhè@ã�å�êÊç�ú ï\í ì�ã©öKì�õ�ò\í�ú�íhô�õ2ð,íå�æ�ð�ö�ç�å�ùÈî�õ�úGó©õ�íú7å�ãéå�ê
ã©ì@ô�÷\íhôGç 	 ç���õ�ú�ð�ì�ò\õ�ö�ã�íhó©ã)(�õ�æûú�î�ó©õ�ì��W� 	 ô�õ�å¼íÏö�çuå�ì7ã�ì7ô�õ�åôÁú�î�ó©õOã©ì 	 çuî\å�æÓíhô@íÏó�çhè õ��\íñÊò�ó©õ{ì�ã)(�õ��Iï\î�ô
çô�÷�õ�úGú�î�ó©õ�ìKí�ú�õ 	 çuî\å�æ¼ó�íhô�õ�ú&ô�÷\íhô&ö�ç���õ�ú í ó�óIç 	 ô�÷�õKõ��\íñÊò�ó©õ�ì@ô2÷�ã�ìGì�ò*õ�ö�ã�íhóYú�î�ó©õ{ö�ç,�õ�ú�ì�� ÊÙçô�õÁô�÷\íhô
ô�÷�ã©ì@ò\ú�çuï�ó©õ�ñ ö�íå\å�çô@ï\õ{ú�õ�ñ`ç,�õ�æÌè@ã©ô�÷^í ì�ü\åô�í ö�ô�ã©öKêõ�å�õ�ú7íhó©ã�ô�üÊô7õ�ì�ô�.Fö�ç�å�ì�ã©æ\õ�ú�� 	 çuú$õ��\íñÊò�ó©õ���ô�÷�õ
ö�íhì�õÌèK÷�õ�ú�õ^í¼ú�î�ó©õ�ì�ô�íhô7ãéå�ê¼ô2÷\íhôOí=ç&IèçMò\ç�ì�ã©ô�ã©çuå�ã©ì`ã�ó©ó©õ�êuíhóGã 	 ô�÷�õÊô�èGçó;�ã�å�êìQí�ú�õÊçuåëô�÷�õÊì2íñ`õ
ì�ù\î\íú�õÏã�ìÁó©õ�íú�å�õ�æ 	 ú�çuñÖíÊì�ñÌíhó©óFì�õ�ôÁç 	 ô�÷�õOæ�í ô�í���íå�æ�í^ñØçuú�õOê�õ�å�õ�ú�íhóYú�î�ó©õ`ã©ì{æ\ã©ì�ö�ç,�õ�ú�õ�æÓó�íhô7õ�ú��
èK÷�ã©ö�÷�ì�ô�íhô7õ�ìKô�÷\í ô íhó©ó$ò\çì7ã�ô7ã�ç�å�ìQíú�õ`ã©ó©ó©õ�êuíhó6ã�åëèK÷�ã©ö�÷�ô�÷�õ`ô�è çª;ã�å�êìÏçuö�ö�î\ò�ü íhæ,+�íhö�õ�å�ô{ì�ù\î\íú�õ�ì��~�çuñ`õ�ô7ãéñØõ�ìOô�÷�õÊõ��\íñÊò�ó©õ�ì`ç 	 ô�÷�õÊì�ò*õ�ö�ãéí ó ö�í ì�õÊö�íåþí ó�ì7ç ï\õ�ö�ç,�õ�ú�õ�æþï�ü�ñØçuú�õÊô�÷\í�åÓç�å�õÊç 	 ô�÷�õ
çô�÷�õ�úÙú�î�ó©õ�ì��

â õØ÷\í��õ`ã�ñÊò�ó©õ�ñ`õ�å�ô�õ�æÎí¼÷�õ�î\ú�ã©ì�ô�ã©öÕò\ú.çuö�õ�æ�î\ú�õ 	 çuú{ú.õ�ñ`ç,�uã�å�ê¼ì�î�ö�÷þú�õ�æ�î\å�æ�íå�ôOú�î�ó©õ�ì�.&9 	 ô�õ�ú
ô�÷�õ ?Bå\íhóYô2÷�õ�çuú�üÓ÷\íhì{ï\õ�õ�åëó©õ�íú�å�õ�æþï�ü¼õ�ã�ô2÷�õ�úÁç 	 ô�÷�õQí ó�ê�çuú�ã©ô�÷\ñ`ì���õ�íhö�÷¼ç 	 ã©ô�ì{ú�î�ó©õ�ì{ã©ì{ô�õ�ì�ô�õ�æëçuå
ô�÷�õÊö�ç�ñÊò�ó©õ�ô�õÊô�ú�í ãéå�ã�å�êëì�õ�ôQíå�æ ô�÷�õÊú�î�ó©õ�ìØí�ú�õ`çuú�æ\õ�ú�õ�æûí ö�ö�çuú�æ\ã�å�êÓô�ç¼ô2÷�õ^åuî\ñ`ï*õ�ú{ç 	 õ��ÈíñÌò�ó�õ�ì
ô�÷�õ�ü¼ö�ç,�õ�ú��N~�ô�íú�ô7ãéå�ê�è@ã©ô�÷ ô�÷�õÊú�î�ó©õQèÙã�ô2÷¼ô�÷�õ`ó©õ�íhì�ôÁö�ç,�õ�ú�íhêõ��*õ�íhöø÷ëú�î�ó©õÊã©ìKô7õ�ì�ô�õ�æÓèÁ÷�õ�ô�÷�õ�úÁô�÷�õ
õ��\íñÊò�ó©õ�ìKã©ô@ö�ç,�õ�ú.ì í�ú�õOíhó©ì�çÊö�ç,�õ�ú�õ�æÓï�ü�ô�÷�õOú�õ�ñÊíhã�å�ã�å�ê¼ú�î�ó©õ�ì��5� 	 ì�ç]�*ô�÷�õOú�î�ó©õOã©ìKú�õ�ñØç���õ�æ��G'Ù÷�ã�ì
ò\ú�ç�ö�õ�æ�î\ú�õOö�í�å¼ï\õ{ã�ñÊò�ó©õ�ñ`õ�å�ô�õ�æ�ùÈî�ã©ô�õ{õd�^ö�ã©õ�å�ô�ó©üÓíå�æ¼è@ã©ó©óFçuå�ó©üÓï\õOò*õ�ú 	 çuú�ñ`õ�æ¼çuå�ö�õOí ô ô2÷�õ{õ�å�æ
ç 	 õ�íhö�÷�ç 	 ô2÷�õ{ô�÷\ú�õ�õOíhó©êçuú.ã�ô2÷\ñ`ì��

âwmLl @tswu¯Z b�4 0�Z�X 6 W�vt»IZ 6ha u
âþõþö�ç�ñÊò\íú�õ�æ ï\ç�ô�÷Â�õ�ú�ì7ã�ç�å�ìÓç 	 è@ã�å�æ\çjèÙãéå�êäçuåäí��híú�ã©õ�ô�ü ç 	 å�çã©ì�õ2ð 	 ú�õ�õ½æ\çuñÊíhã�å�ì�� ��åäõ�íhö�÷
æ\çuñÊí ãéå èGõ^ú�íå½í¼ì7õ�ú�ã©õ�ìQç 	 õ��\ò\õ�ú.ãéñØõ�åô�ìÌè@ã©ô�÷¾�híú�ü�ã�å�ê ô2ú�íhã�å�ã�å�ê ì7õ�ôQì7ã·(�õ�ì��=��çuú{õ�íhö�÷�ô�ú7íhã�å�ãéå�ê
ì�õ�ô`ì�ã)(�õ�� ��Ë æ\ãnÕFõ�ú�õ�å�ôQì2î\ï�ì�õ�ô�ì`ç 	 ô�÷�ã©ì`ì�ã)(�õ¼èGõ�ú�õ�ì�õ�ó©õ�ö�ô�õ�æ 	 ú.çuñ ô�÷�õ�õ�å�ô�ã�ú�õ¼ì�õ�ôOç 	 ò\ú�õ�ö�ó�íhì�ì�ãn?�õ�æ
õ��\íñÊò�ó©õ�ì�� 9Áó©óFô�÷\ú�õ�õ{íhó©êçuú�ã©ô�÷\ñØì��¬���~��B1ï�G43#5�6�7=3?9;:�<¬�\íå�æC1ï�G43#5�6�783#>8@`è õ�ú.õ ú�î\å�ç�åÊõ�íhö�÷
ç 	 ô�÷�õ�ì�õ&ì�î\ï�ì�õ�ô�ì$íå�æOô2÷�õ ú�õ�ì�î�ó©ô�ì¯ç 	 ô�÷�õ ��Ë õ��Èò*õ�ú�ã�ñ`õ�å�ô�ì$èGõ�ú�õ6í��õ�ú�íhêõ�æ�����çuú õ�íhöø÷Áõ��\ò\õ�ú.ãéñØõ�åô$èGõ
ñ`õ�íhì2î\ú�õ�æOô�÷�õGíhö�ö�î\ú�íhö�ü{ç 	 ô�÷�õ&ó©õ�íú�å�õ�æ`ô�÷�õ�çuú�üÁçuå ô�÷�õ6õ�å�ô�ã�ú�õ6õ��\íñÊò�ó©õGì�õ�ôYí�å�æOô�÷�õ&ô�çô�íhóú�î\å�ð�ô7ãéñØõ
ç 	 ô�÷�õÊíhó©êçuú�ã©ô�÷\ñ�� # 'FçÓ÷\í��õ`í¼ñ`çuú�õÊú�õ�ó©ã�íï�ó©õ^ö�ç�ñÊò�ó©õ��uã©ô�ü ñ`õ�í ì�î\ú�õ`ô�÷\íåëô�÷�õÊã�ñÊò�ó©õ�ñ`õ�å�ô�íhô7ã�ç�å�ð
æ\õ�ò\õ�å�æ\õ�å�ô@ú�î\å�ð�ô�ã�ñ`õ���è õÁíhó©ì�çOñ`õ�íhì�î\ú.õ�æÊô�÷�õGô�çô�í óÈå�î\ñ`ï\õ�ú$ç 	 õ��\íñÊò�ó©õ�ì6ô�÷\í ô$è õ�ú.õ ò\ú.çuö�õ�ì�ì7õ�æ^ïü
ô�÷�õ{ï\íhì�ã©öÁó�õ�í�ú�å�ã�å�êØí ó�ê�çuú�ã©ô�÷\ñ�� ��çuú¿���~���ô�÷�ã©ì@åuî\ñ`ï\õ�úÍã©ì ã©æ\õ�å�ô�ã©ö�íhóFô�ç{ô2÷�õKì�ã)(�õÁç 	 ô�÷�õ{ú�õ�ì�ò\õ�ö�ô7ã·��õ
ô�ú�í ãéå�ã�å�ê�ì�õ�ô���èK÷�ã©ó©õ 	 çuúGô2÷�õOè@ã�å�æ\çhè@ã�å�êÓíhó©êçuú�ã©ô�÷\ñØì@ã©ôKã©ì{ö�çuñÊò\î�ô7õ�æ íhì@ô2÷�õOì�î\ñÖç 	 ô�÷�õOô�ú7íhã�å�ãéå�ê
ì�õ�ô&ì�ã)(�õ�ì ç 	 íhó©ó�ã©ô�õ�ú7íhô�ã©çuå�ìGç 	 èÙãéå�æ\çhè@ã�å�ê]�å��çuúÍô�÷�õKå�çã©ì�õ2ð 	 ú�õ�õÁö�íhì�õ��ã©ô&ô�î\ú�å�õ�æ�çuî�ô$ô�÷\íhô$ô�÷�ã©ì 	 íhö�ô�çuú
æ\õ�ô�õ�ú�ñØãéå�õ�æ�ô�÷�õ`ú�î\å�ð�ô�ã�ñ`õ`ç 	 ô�÷�õ`íhó©êçuú�ã©ô�÷\ñØì���ì7çÊô�÷\íhôÁã©ô�ìKê�ú�íò\÷�ì@èGõ�ú�õ`íhó�ñ`çì�ôÁã©æ\õ�åô�ã©ö�íhó$ô7çÊô�÷�õ
êuú�í�ò\÷�ì 	 çuú@ú�î\å�ð�ô7ãéñØõØú.õ�ì�î�ó©ô�ì��Í'Ù÷�õ�ú�õ 	 ç�ú�õ�� 	 çuúKú.õ�íhì�çuå�ì@ç 	 ì�ò\íhö�õOõd��ö�ã�õ�å�ö�ü��ÄèGõOè@ã©ó©óYç�å�ó�ü�ò\ú�õ�ì�õ�å�ô
ô�÷�õOú�î\å�ð�ô7ãéñØõOö�î\ú}�õ�ìÊÿ�õ���ö�õ�ò�ô@ã�å��$ã©êuî\ú�õ&Ö � � (

9Áó©óIõ��Èò*õ�ú�ã�ñ`õ�åô7ì@ì�÷�çhèKåÊï*õ�ó�çhèäèGõ�ú�õÁö�çuå�æ�î�ö�ô�õ�æ¼è@ã©ô�÷�íÏì�õ�ô�ô�ã�å�êOç 	 öÅ!]�TÏT÷r�ñø�Ð í ��Ë�Ë íå�æj� Ó ú �
öÅ!´��÷r�ñø�Ð í × Ë � '@÷�õ�ì�õOì7õ�ô�ô�ã�å�êìKíú.õOï\ú�ã©õ�Ð�ü¼æ\ã�ì7ö�î�ì�ì�õ�æ�ã�å¼ì�õ�ö�ô�ã©çuåhÖ]� Æ �
×5,�Ò�;=6�<G/5��;C9x032 ÞYÉ�Dz<R;=E=:82*91<N:8KZ6U\Z07EF��:"�"ÉJÝFEnÞ¡+�+HG�Ò�Ô>ßN�R/12125032?�xE=:�\WD10347;=9jÝn4347;=�P��:�ÞY:�\S\]:P2JI�07<GD!EC:"95;/12*91;F�Ä�'DwÆKD�2107BNÅ1, +�, �1,�5,2L�;>9"079]2*:�@YE=:�\ZD5/?@R;>@GM107<Y\];=6�<G/5��;C\];F21@YKL:P�.@GM?;�;CB�DJ;F�R07\];F21@R<Y032�2?:P07<RH�95:�\]6P032?<A�L<R;=E=@G07:82�Ê���TJ;=EC6P/?<R;>@GM?;>OY68HOY;AEC:�\WD1/*@R;Z@GM?;AE=:�\WD147;=@R;F2?;=<R<AERM*;CEÕ[��L<R;=E=@G07:82
Ê', �', ���´0321�86P4307916�@R;=<Z@GM?;=<R;A\];=6�<G/5��;=\S;F21@R<=,
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{çuñÊíhã�å ~�ã)(�õ `*aSb=c¡�J�n{ �uì���`?a]bCc IGõ�æ�î\å�æ�íå�ö�ü
Ä�î�ì2÷\ú�çuç�ñ � � � _,Ö ��� � � } Ö Æ � Æ�� }
ç&Ièç&Ê ��Ë � Ë�Ë�Ë ��� � _
} Ö Æ � Ë ×d}
ç&Ièç&Ø � � ����Æ ��� _�� � } Ö � � ��� }
ç&Ièç ÿ"ò\ú�çuò�� � ��Ë � Ë�Ë�Ë ����� � � } _ � � ��� }
'Gã©ö2ð�'Yíhö2ð�'Äç�õ � × � _�× � � Ë } Ö]� � ×d}Ì6ã�å\íú.ü ~\÷uî�ô�ô7ó�õ Ö � �j× Ë�Ë ×�×�� � } N

'¯íï�ó©õ
_�.-{çuñÌíhã�å�ì î�ì�õ�æ�ã�åëô�÷�õOõ��\ò\õ�ú.ãéñØõ�åô�ì��Fíhó©çuå�ê^èÙã�ô2÷Óô2÷�õ�ãéúÁì7ã·(�õ��Iô2÷�õQò\õ�ú 	 çuú7ñÊíå�ö�õOç 	 È Ö]�j×
è@ã©ô�÷�è@ã�å�æ\çjèÙãéå�ê �õ�ú�ì�î�ì È Ö]�j×Ìè@ã©ô�÷�çuî�ô{èÙãéå�æ\çhè@ã�å�ê]�$íå�æ½íåëõ�ì�ô�ã�ñÊíhô�õ 	 çuúÙô�÷�õ^ú.õ�æ�î\å�ð
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_jð�ö�óéí ì�ìKò\ú�çuï�ó©õ�ñ`ì���èGõÁö�çuå�ì�ô�ú�î�ö�ô7õ�æÓíÊï�ã�å\íú�üª�õ�ú�ì�ã©çuå ç 	 ô�÷�õOñ`î�ó©ô�ãÇð�ö�ó�íhì�ì:÷��¦�¬Ï�Ï�ý)Ð`æ\çuñÊíhã�å
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æ\çuñÊí ãéåÌèGõ@î�ì�õ�æÕíÏò\ú�çuò*çì�ã©ô�ã©çuå\íhó$�õ�ú�ì�ã©çuåÌç 	 ô2÷�õKçuú.ã�ê�ãéå\í óBú�õ�ó�íhô�ã©çuå\í ó�ó©õ�íú�å�ã�å�êÊò\ú�çuï�ó©õ�ñ ÿTÄþî�êêó©õ2ð
ô�çuåÌõ�ô@íhó��7� ��������� �hèK÷�õ�ú�õÁõ�íhö�÷¼ò\çì�ã©ô�ã©çuå�ã©ìGõ�å�ö�ç�æ\õ�æÓè@ã©ô�÷ 	 õ�í ô�î\ú�õ�ìGô�÷\íhô&ö�çuú�ú�õ�ì�ò*çuå�æ¼ô�çÏô�÷�õKô2ú�î�ô�÷
�jí óéî�õ�ìÙç 	 ô�÷�õ ��� æ\ãnÕFõ�ú�õ�å�ô@ñ`õ�íå�ã�å�ê 	 î�óBã�å�ì�ô2íåô7ãéí ô�ã©çuå�ìGç 	 ô�÷�õ ¤�¥�§¦¤ `¦¨5©��r�°¨POPQ ¤ Á��uíå�æjÁ¦¨&R&R ��S ¤ ©
ú�õ�ó�íhô�ã©çuå�ìÁã�å¼ô�÷�õOï\í ö<;�êuú�çuî\å�æ=;�å�çhè@ó©õ�æ\êõ��

'¯íï�ó©õ
_Øì�÷�çhè@ì@ô�÷�õ{ô�ç�ô�íhóFåuî\ñ`ï*õ�ú@ç 	 õ��\íñÊò�ó©õ�ì í��híhã©óéí�ï�ó�õ 	 çuúGõ�íhö�÷�æ\çuñÊí ãéåëíå�æÓô2÷�õOú�íhô�ã©çÊç 	
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ú�õ�ì�î�ó©ô�ìGç 	 âäã�ú�ô�÷Êí�å�æ È íhô�ó©õ�ô�ô{ÿ ��������� ô2÷\íhô å�çôGñ`î�öø÷`ö�í�å^ï*õKêuí ãéå�õ�æ�è@ã©ô�÷`ô2÷�õ î�ì�õÙç 	 è@ã�å�æ\çjèÙãéå�ê
	 çuú-�� � ð�ó©ã7;hõ`ó©õ�íú�å�õ�ú�ì��N'@÷�õ{çuå�ó©ü¼õ��uö�õ�ò�ô7ã�ç�å¼ã©ìKô2÷�õæ÷��¦�¬Ï�Ï�ý)ÐOæ\çuñÌíhã�å��\èK÷�õ�ú�õÏè@ã�å�æ\çjèÙãéå�êÌö�íå¼ì�í��õ
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âwmWV ºÌZÈ[ a v 6 [
�$ã©êuî\ú�õ-ÖÁì�÷�çhè@ìYô2÷�õ í ö�ö�î\ú�íhö�ü��hô�÷�õ@å�î\ñQï*õ�ú¯ç 	 ò\ú�ç�ö�õ�ì�ì�õ�æÊõ��\íñÊò�ó©õ�ì��í�å�æQô2÷�õ ú7î\å�ð�ô�ã�ñ`õKú�õ�ì�î�ó©ô�ì 	 çuú
ô�÷�õÁô�÷\ú�õ�õ{íhó©êçuú�ã©ô�÷\ñØì@ã�å�ô�÷�õ��y��þ��pÒ}%�%�û æ\çuñÊíhã�å��X1ï��(3?5-6�783#9;:�<{ì7õ�õ�ñ`ì@ô�ç`ï\õ{õdÕFõ�ö�ô�ã)�õ{ã�å�ô�÷�ã©ì
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Mushroom: Test Accuracy

DOS

WIN-DOS-3.1

WIN-DOS-95

% Correct

3Train Exs x 10

95.50

96.00

96.50

97.00

97.50

98.00

98.50

99.00

99.50

100.00

0.00 2.00 4.00 6.00 8.00

Mushroom: # Examples processed by DOS

DOS

WIN-DOS-3.1

WIN-DOS-95

Learning Exs x 103

3Train Exs x 10
0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

6.00

6.50

7.00

7.50

8.00

0.00 2.00 4.00 6.00 8.00

Mushroom: Train Time

DOS

WIN-DOS-3.1

WIN-DOS-95

Seconds

3Train Exs x 10
0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

16.00

18.00

20.00

22.00

24.00

26.00

28.00

30.00

0.00 2.00 4.00 6.00 8.00
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�$ã©êuî\ú.õÃ×`ì�÷�çhè@ìÙô�÷�õQíhö�ö�î\ú7íhö�üÓíå�æ ú7î\å�ð�ô�ã�ñ`õQú�õ�ì2î�ó�ô7ì 	 çuúGô�÷�õÏô�÷\ú�õ�õ`íhó©êçuú�ã©ô�÷\ñ`ìÁã�å¼ô�÷�õ � ( �
íå�æ � ( ��^ æ\çuñÊí ãéå�ì��*'Ù÷�õØò�ã©ö�ô�î\ú.õØ÷�õ�ú.õQã©ì{ù\î�ã©ô�õ`ì�ã�ñ`ã©óéí�ú{ô�çª�$ã©êuî\ú�õæÖ].[1ï�G43#5�6�783#9;:�<`ì7õ�õ�ñ`ì
ô�çÊï\õÁõdÕFõ�ö�ô�ã)�õ{ã�å¼ï\çô2÷Êæ\çuñÌíhã�å�ì���íhô&ó�õ�í ì�ô 	 çuú&ó�íú�ê�õ�ú6ô2ú�íhã�å�ã�å�êÊì�õ�ôGì�ã)(�õ�ì��Z�{î\úGã�ñÊò\ú.ç���õ�æ��õ�ú.ì�ã©çuå��
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KRK: Test Accuracy

DOS

WIN-DOS-3.1

WIN-DOS-95

% Correct

3Train Exs x 10

98.60

98.70

98.80

98.90

99.00

99.10

99.20

99.30

99.40

99.50

99.60

99.70

99.80

99.90

100.00

0.00 2.00 4.00 6.00 8.00 10.00

KRK: Train Time

DOS

WIN-DOS-3.1

WIN-DOS-95

Seconds

3Train Exs x 10

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

11.00

12.00

13.00

14.00

15.00

16.00

17.00

0.00 2.00 4.00 6.00 8.00 10.00

KRKN: Test Accuracy

DOS

WIN-DOS-3.1

WIN-DOS-95

% Correct

3Train Exs x 10

95.50

96.00

96.50

97.00

97.50

98.00

98.50

99.00

99.50

100.00

0.00 2.00 4.00 6.00 8.00 10.00

KRKN: Train Time

DOS

WIN-DOS-3.1

WIN-DOS-95

Seconds

3Train Exs x 10
0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

6.00

6.50

7.00

0.00 2.00 4.00 6.00 8.00 10.00
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ú�õ�íhö�÷�õ�ì ��Ë�Ë } íhôOí�ï\çuî�ô × Ë�Ë�Ë ô�ú�í ãéå�ã�å�êëõ��ÈíñÌò�ó�õ�ì 	 ç�úKíhó©ó$ô�÷\ú.õ�õ^íhó©êçuú�ã©ô�÷\ñØì��&9@ô{ó©çhèGõ�ú@ô�ú7íhã�å�ãéå�ê
ì�õ�ô@ì7ã·(�õ�ì��21ï��(3?5-6�783#>8@^ã©ìKí`ó©ã©ô�ô�ó©õ`í÷�õ�íhæ���ï\î�ô@ã�å êõ�å�õ�ú�íhóIô�÷�õ�ú�õ`íú�õ{å�çÊì�ã©êuå�ãn?�ö�íå�ôKæ\ãnÕFõ�ú�õ�å�ö�õ�ì��
'@÷�õ¼ú�î\å�ð�ô�ã�ñ`õ¼ç 	 ï*çô�÷ è@ã�å�æ\çjèÙãéå�ê½íhó©êçuú�ã©ô�÷\ñ`ìÊú�õ�í öø÷�õ�ì`í ò�ó�íhô7õ�íîûí ôQíï*çuî�ô`ô�÷�õ^ì2íñ`õ�ì�ã)(�õ^ç 	
× Ë�Ë�Ë ô�ú�íhã�å�ã�å�êÁõ��ÈíñÌò�ó�õ�ì��èK÷�ã©ö�÷Oíhêuí ãéå ì�÷�çhè@ì¯ô�÷\íhôFè@ã�å�æ\çhè@ã�å�ê{æ\ç�õ�ìÑå�çô$î�ì�õGíhæ\æ\ã©ô�ã©çuå\íhó�õ��ÈíñÌò�ó�õ�ì
çuå�ö�õÏã�ôÙã�ì{íï�ó©õOô7çQæ\ã©ì�ö�ç,�õ�úÁíÏö�çuú�ú�õ�ö�ôÙô�÷�õ�çuú�ü 	 ú.çuñ í`ö�õ�ú�ô�íhã�å ì�íñÊò�ó©õOì7ã·(�õ��

'Ù÷�õ ú�õ�ì2î�ó�ô7ì@ã�å¼ô�÷�õ&ç&Ièç&Ê ö�÷�õ�ì�ì@õ�å�æ\êuíñØõ{æ\çuñÊíhã�å�è@ã©ô�÷�ô�ú7íhã�å�ãéå�êÌì�õ�ôGì�ã)(�õ�ìKç 	 î\ò�ô�ç ��Ë � Ë�Ë�Ë
õ��\íñÊò�ó©õ�ìÊíú�õÊù\î�ã©ô�õÊì�ã�ñ`ã©ó�íú�� �ÙçhèGõ��õ�ú�� 	 çuúÁì�ñÌíhó©ó�õ�úÏô�ú7íhã�å�ãéå�ê�ì�õ�ôÏì�ã)(�õ�ì��¯èK÷�ã©öø÷½ò\ú�õ�ì�î\ñÌíï�ó©üþæ\ç
å�çô$ö�çuå�ô�íhã�å`õ�å�ç�î�êu÷Êú�õ�æ�î\å�æ�íå�ö�ü��\ï\íhì7ã�öÙè@ã�å�æ\çjèÙãéå�êÏö�íå`ô�í�;hõGì�ã©êuå�ãn?�ö�íåô7ó�üÌó�ç�å�êõ�ú¯ô�÷\íå`ó©õ�íú7å�ãéå�ê
	 ú�çuñ ô�÷�õOö�ç�ñÊò�ó©õ�ô�õOæ�íhô2íOì7õ�ô��
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Tic-Tac-Toe: Test Accuracy

DOS

WIN-DOS-3.1

WIN-DOS-95

% Correct

3Train Exs x 10
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82.00

83.00
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90.00
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92.00

93.00

94.00

95.00

96.00

97.00

98.00

99.00

100.00

0.20 0.40 0.60 0.80 1.00

Tic-Tac-Toe: Train Time

DOS

WIN-DOS-3.1

WIN-DOS-95

Seconds

3Train Exs x 100.20

0.30
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0.60

0.70

0.80

0.90

1.00
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1.20

1.30

1.40

1.50

1.60

1.70

1.80

1.90

2.00

2.10

2.20

0.20 0.40 0.60 0.80 1.00

KRKP: Test Accuracy

DOS

WIN-DOS-3.1

WIN-DOS-95

% Correct

3Train Exs x 10

89.00

90.00

91.00

92.00

93.00

94.00

95.00

96.00

97.00

98.00

99.00

100.00

0.00 0.50 1.00 1.50 2.00 2.50 3.00

KRKP: Train Time

DOS

WIN-DOS-3.1

WIN-DOS-95

Seconds

3Train Exs x 10

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

60.00

65.00

70.00

75.00

80.00

85.00

90.00

95.00

0.00 0.50 1.00 1.50 2.00 2.50 3.00
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èK÷�ã©ö�÷þ÷\íhìQí óéú.õ�íhæ\ü ï*õ�õ�åûú�í ã�ì7õ�æûïüyÌGú�õ�ã�ñÊíå�õ�ô`íhó��6ÿ ����� Ö � íå�æþ÷\íhì`ï\õ�õ�å 	 î\ú�ô�÷�õ�ú õ��Èò�ó©çuú.õ�æþã�å
È íhô7ó�õ�ô7ô�é�ìGèGçuú�;`çuå ü�ÐÅÐ�ü��p%�ý)�T!�Ñûÿ È íhô�ó©õ�ô�ô�� ����� _ � �
+8�',�ÑYM?;A<R:P��@G032?�NE=68/*<R;=<n@GM?;A<G4307�PM1@G47H�<G/5DV;F�R�L43032*;=68�]<G47:8DJ;A032�@GM*;>�R/125��@G07\];ZEF/1����;=<n:8K��A�A�*,
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Binary Shuttle (+): Test Accuracy

DOS

WIN-DOS-3.1

WIN-DOS-95

% Correct

3Train Exs x 1099.62

99.64

99.66

99.68

99.70

99.72

99.74

99.76

99.78

99.80

99.82

99.84

99.86

99.88

99.90

99.92

99.94

99.96

99.98

100.00

0.00 10.00 20.00 30.00 40.00

Binary Shuttle (+): Train Time

DOS

WIN-DOS-3.1

WIN-DOS-95

Seconds

3Train Exs x 10

0.00
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400.00
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500.00
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800.00
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Binary Shuttle (-): Test Accuracy

DOS

WIN-DOS-3.1

WIN-DOS-95

% Correct

3Train Exs x 10

99.62

99.64

99.66

99.68

99.70

99.72

99.74

99.76

99.78

99.80

99.82

99.84

99.86

99.88

99.90

99.92

99.94

99.96

99.98

100.00

0.00 10.00 20.00 30.00 40.00

Binary Shuttle (-): Train Time

DOS

WIN-DOS-3.1

WIN-DOS-95

Seconds

3Train Exs x 10

0.00

50.00

100.00

150.00

200.00

250.00

300.00

350.00

400.00

450.00

500.00

550.00

600.00

650.00

700.00

750.00

800.00

850.00

900.00

0.00 10.00 20.00 30.00 40.00

�$ã�ê�î\ú�õ Ù . IGõ�ì2î�ó�ô7ì{ãéå ô�÷�õOï�ã�å\íú�ã)(�õ�æ�÷��¦�¬Ï�Ï�ý)Ð`æ\çuñÊíhã�å��
��å¼ì�î\ñÌñÊíú�ü���ô�÷�õQú.õ�ì�î�ó©ô�ì ÷\í��õ{ì2÷�çjèÁåÓî�ìÁô�÷\íhô@ì�ã©êuå�ãn?�ö�íå�ôOú�î\å�ð�ô�ã�ñ`õ`êuí ãéå�ìÁö�íåëï\õÊíhö�÷�ã�õ���õ�æ

è@ã©ô�÷ è@ã�å�æ\çjèÙãéå�êþÿ"î�ì�î\í ó�ó©üëè@ã©ô�÷�çuî�ô@ó©çì�ã�å�ê¼íhö�ö�î\ú�íhö�ü � ��í�å�æÓõ��õ�åëñ`çuú�õ{ì�çÌè@ã©ô�÷¼ã�å�ô�õ�êuú�íhô7ã·��õ{è@ã�å�ð
æ\çhè@ã�å�ê¼ã�å í �jí�ú�ã©õ�ô,üëç 	 å�çã©ì�õ2ð 	 ú�õ�õ`æ\çuñÊíhã�å�ì����Ùçhè õ���õ�ú��\èGõÊ÷\í���õQíhó©ì�ç�ì�õ�õ�åëô�÷\íhô{ú�õ�æ�î\å�æ�íå�ö�üëã�ì
ã�å 	 íhö�ôÁíÊö�ú�î�ö�ã�íhó¯ö�çuå�æ\ã©ô�ã©çuå 	 çuúGô�÷�õÏõdÕ õ�ö�ô7ã·��õ�å�õ�ì�ì{ç 	 è@ã�å�æ\çjèÙãéå�ê$�Iì�çÊô�÷\íhôÁí 	 î\ú�ô�÷�õ�úGõ��\ò�ó©çuú�íhô7ã�ç�å
ç 	 æ\çuñÊíhã�å¼ú�õ�æ�î\å�æ�í�å�ö�üÓã©ì@ì�î�êê�õ�ì�ô�õ�æÓíhìKíÌò\ú�çuñ`ã©ì�ã�å�ê¼íú�õ�í 	 çuú 	 î\ú.ô�÷�õ�ú@ú�õ�ì�õ�í�ú�öø÷��

âwmWa Ácb¼U 6 Z�UFXedÁW b W�0�Z 6 Z b »BZ 6�6�4 XYrB[
9Áó�óÄõ��Èò*õ�ú�ã�ñ`õ�åô7ì ú�õ�ò*çuú�ô�õ�æÓí�ï\ç,�õ{èGõ�ú�õOò\õ�ú 	 çuú7ñ`õ�æ¼è@ã©ô�÷ öÅ!$�"ÏT÷��7ø�Ð í ��Ë�Ë íå�æy�ÎÓ ú öd!���÷��7ø�Ð í × Ë �
{ãnÕFõ�ú�õ�åô¯�jíú�ã�íhô7ã�ç�å�ì@ç 	 ô�÷�õæöÅ!]�TÏT÷r�ñø�Ð ò\íú7íñ`õ�ô�õ�úG÷\í��õ{ï\õ�õ�å¼ã�å��õ�ì�ô�ã©êuí ô�õ�æ ï�üÊâäã�ú�ô�÷¼íå�æ È íhô�ó©õ�ô�ô
ÿ ��������� ��'@÷�õ�ã�ú¯ú�õ�ì�î�ó©ô�ì¯ã�å�æ\ã�ö�í ô�õ@ô�÷\íhôÄô�÷�õ íhó©êç�ú�ã©ô�÷\ñäã©ì$ùÈî�ã©ô�õ&ã�å�ì�õ�å�ì�ã©ô�ã)�õ@ô�çÙô�÷�ã©ì6ò\íú�íñ`õ�ô7õ�ú���èK÷�ã©ö�÷
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KRK - Varying increments

Win-DOS-3.1

Win-DOS-95

Examples x 103

Log(Increment)

0.40

0.50

0.60

0.70

0.80

0.90

1.00

1.10

1.20

1.30

1.40

1.50

1.60

1e+01 3 1e+02 3 1e+03 3

�$ã©êuî\ú�õ � .WÊKî\ñ`ï*õ�ú{ç 	 õ��ÈíñÌò�ó�õ�ìÊò\ú�ç�ö�õ�ì�ì�õ�æÎï�üÓô�÷�õÊèÙãéå�æ\çhè@ã�å�êþíhó©êçuú.ã�ô2÷\ñ`ì 	 çuúW�jí�ú�üuã�å�êÎ�jí óéî�õ�ì
ç 	 ô�÷�õ�ã�ú � Ó ú öÅ!��¶÷r�ñø<ÐÏò\íú�íñ`õ�ô7õ�ú ÿ±ì�÷�çhèKå�çuå¼í`ó©çêuí�ú�ã©ô�÷\ñ`ã©öOì�ö�í ó�õ � �

èGõ^÷\í��õ`õ�ñÊò�ã�ú�ã©ö�íhó©ó©üÎö�çuå�?Bú�ñ`õ�æ���ÊÙõ��õ�ú�ô�÷�õ�ó©õ�ì�ì��¯ã©ôÊñ`ã©êu÷�ôQï\õÌè ç�ú�ô�÷�èK÷�ã©ó�õ�ô�çÓî�ì�õ¼í�ô�÷�õ�çuú.õ�ô�ã©ö�íhó
íå\íhó©ü�ì�ã©ìOç 	 ì2î\ï�ð�ì�íñÊò�ó©ã�å�êÓì�ã�ñ`ã©ó�íúÏô�ç�ô�÷�õ`çuå�õÊò\õ�ú 	 çuú�ñØõ�æ�ï�ü çÁã)��ã�å�õ�åûíå�æÎÄþíå\å�ã©ó�íþÿ ����� Ö �-	 çuú
æ\õ�ô�õ�ú�ñØãéå�ã�å�êÓò\ú�ç�ñ`ã©ì�ã�å�ê��híhó�î�õ�ìKç 	 ô�÷�ã©ìKò\íú7íñ`õ�ô�õ�ú 	 çuúGíÊò\íú.ô�ã©ö�î�óéí�ú@æ\çuñÌíhã�å���ÙçhèGõ��õ�ú��$èGõ í ô�ô�ú�ã�ï\î�ô�õ�ñ`çuú�õ¼ì�ã©êuå�ãn?�ö�íå�ö�õ ô�çþô�÷�õëöø÷�çã©ö�õ�ç 	 ô�÷�õQ�ÎÓ ú öd!���÷��7ø�ÐÊò\íú�í�ñ`õ�ô�õ�ú��
èK÷�ã©ö�÷Êì�ò*õ�ö�ãn?�õ�ì@ô�÷�õKñÊíá�uã�ñ`î\ñ å�î\ñ`ï\õ�ú&ç 	 õ��\íñÊò�ó©õ�ìGô�÷\íhô&ö�íåÊï*õ íhæ\æ\õ�æÌô�çQí è@ã�å�æ\çjè:�>�$ã©êuî\ú.õ �
ì�÷�çhè@ì�ô�÷�õ ú.õ�ì�î�ó©ô�ì¼ç 	 õ��\ò\õ�ú�ã�ñ`õ�å�ô�ìÓèÙã�ô2÷Îô�÷�õ ��Ë � Ë�Ë�Ë õ��\íñÊò�ó©õ�ì¼ì�õ�ô�ç 	 ô�÷�õ¾ç&Ièç æ\çuñÊí ãéå��Ùã�å
èK÷�ã©ö�÷�è õ¯�jíú�ã©õ�æy�ÎÓ ú öÅ!´��÷��7ø�Ð 	 ú�çuñ ��Ë ô�çæ× Ë�Ë�Ë ÿlò�ó�ç�ô�ô�õ�æ�çuå^í ó©çêuíú�ã©ô�÷\ñØã�ö{ì7ö�íhó©õKçuåÌô�÷�õ�ûÈð,í,��ã�ì � �
'@÷�õ�ò\õ�ú 	 çuú�ñÊí�å�ö�õ¼ç 	 ô2÷�õ íhó©êçuú.ã�ô2÷\ñ`ìÊã�åÎô�õ�ú7ñ`ìÊç 	 åuî\ñ`ï*õ�úÊç 	 ò\ú�ç�ö�õ�ì�ì�õ�æ×õ��ÈíñÌò�ó�õ�ì�ã©ìÕï*õ�ì�ôÊã 	
ô�÷�ã©ìOò\íú�í�ñ`õ�ô�õ�úÙã�ì ; õ�ò�ôKö�çuñÌò\íú�íï�ó©üÓó©çhè �&��åëô�÷�õÊú�í�å�êõOç 	&��Ë ô�çó× Ë õ��\íñÊò�ó©õ�ì��Iô�÷�õÊò\íú7íñ`õ�ô�õ�ú
ã©ì^ú�õ�ó�íhô�ã)�õ�ó©üÎã�å�ì�õ�å�ì�ã©ô�ã)�õëô�ç�ã©ô�ìÊõ��\íhö�ô`ì�õ�ô�ô�ã�å�ê]�¾� 	 ñ`ç�ú�õ^õ��\íñÊò�ó©õ�ì^í�ú�õÓíhæ\æ\õ�æÎô�ç�ô�÷�õ�è@ã�å�æ\çhè �
ò\õ�ú 	 çuú7ñÊíå�ö�õÊæ\õ�êuú7íhæ\õ�ì�����çuúÁõ��Èí�ñÊò�ó©õÓíhôd� Ó ú öÅ!��¶÷r�ñø<Ð í × Ë �F1ï��43#5�6_783#9;:�<¼ò\õ�ú 	 çuú�ñØìQíï*çuî�ô
Ö¼ã©ô�õ�ú�íhô7ã�ç�å�ìOç 	 ô�÷�õÊï\íhì�ã©öÊó©õ�íú�å�ã�å�êþíhó©êçuú�ã©ô�÷\ñ ò\ú.çuö�õ�ì�ì7ãéå�êþí�ô�ç�ô�íhó¯ç 	 íï*çuî�ô Ù�Ë�Ë õ��\íñÊò�ó©õ�ì��¯ô�÷�õ
?Bå\íhó�è@ã�å�æ\çjè×ö�çuå�ô�íhã�å�ã�å�êØí�ï\çuî�ô]_�× Ë õ��\íñÊò�ó©õ�ì�� 9@ô]�ÎÓ ú öd!���÷��7ø�Ð í ��Ë�Ë�Ë çuå`ô�÷�õ@ç�ô�÷�õ�ú$÷\íå�æ���ô�÷�õ
ï\íhì�ã©öGó©õ�íú�å�ã�å�êOñ`ç�æ�î�ó©õKå�çô¯çuå�ó©üQ÷\íhì¯ô�çKò\ú�ç�ö�õ�ì�ì6íï*çuî�ô¯ô,èÙã�ö�õ@íhì¯ñÊíå�ü{õ��ÈíñÌò�ó�õ�ì��uï\î�ô¯è@ã�å�æ\çjèÙãéå�ê
íhó©ì�çÏô�í�;hõ�ìGñ`çuú�õ@ã©ô�õ�ú7íhô�ã©çuå�ìGô�ç{ö�çuå��õ�ú�êõ��A~�ã�ñ`ã©ó�íú@ï*õ�÷\í���ã©çuú&ö�íå�ï\õÁçuï�ì�õ�ú}�õ�æ 	 çuúf1ï��(3?5-6�783#>8@]�
'@÷�î�ì`ã�ôÌì�õ�õ�ñ`ìÊô�çþï*õ¼ãéñÌò\çuú�ô2íåô`ô�ç�ö�çuå�ô�ã�å�î�çuî�ì�ó©üûõ��híhó�î\íhô�õëô�÷�õ^ó©õ�íú7å�õ�æ ô�÷�õ�çuú.ã�õ�ìÌãéå½ç�ú�æ\õ�ú`ô�ç
	 çuö�î�ì@ô2÷�õ{ó�õ�í�ú�å�õ�úGçuå�ô�÷�õOò\í�ú�ô�ìGç 	 ô�÷�õ{ì7õ�íú�ö�÷�ì�ò\íhö�õ{ô�÷\íhô@÷\í��õOå�çôGüõ�ô@ï*õ�õ�å¼ö�çuú�ú.õ�ö�ô�ó©ü^ó©õ�íú�å�õ�æ��
'@÷�ã©ì-?Bå�æ\ã�å�ê�ö�çuåô2ú�íhæ\ã©ö�ô�ì@ô�÷�õO÷�õ�î\ú.ã�ì7ô�ã©öOô�÷\íhôGã©ìÁö�î\ú�ú�õ�å�ô�ó©ü^õ�ñÊò�ó©çhüõ�æ¼ã�å È Ö]�j×���å\íñ`õ�ó©ü^ô7ç^íhæ\æÓíhô
ó©õ�íhì�ôG÷\íhó 	 ç 	 ô2÷�õ@ô�çô�í ó�ñ`ã©ì�ö�ó�íhì�ì�ãn?�õ�æ¼õ��\íñÊò�ó©õ�ì��Z�Ùçhè õ���õ�ú��hô�÷�ã©ì ÷�õ�î\ú�ã©ì�ô7ã�ö{è@íhì 	 çuú�ñØõ�æÊã�åÊçuú.æ\õ�ú$ô�ç
ñÊí�; õ èÙãéå�æ\çhè@ã�å�ê`ñ`çuú�õGõdÕFõ�ö�ô�ã)�õ@ã�åÊå�çã©ì�ü`æ\çuñÌíhã�å�ì ÿ"ý{î�ã�å�ó�íå�� ��������� �jíÁê�çuíhó�ô�÷\íhô$ã�å`çuî\úÍçuò�ã�å�ã�ç�å
ö�íå\å�çô`ï\õ^í öø÷�ã©õ��õ�æ½è@ã©ô�÷þñ`õ�ú.õ�ó�üþî�ì�ã�å�êþí¼å�çã©ì�õ2ð�ô�ç�ó�õ�ú7íåôÏó©õ�íú�å�õ�úÏã�å�ì�ã©æ\õ^ô�÷�õÌè@ã�å�æ\çjèÙãéå�ê�ó©ç�çuò��
	 çuú@ú�õ�íhì7çuå�ìGæ\ã�ì7ö�î�ì�ì�õ�æ�ã�å¼ô�÷�õOå�õ���ôKì7õ�ö�ô�ã©çuå��
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gYÛ â á Ý ß&Þ�ãÓá Ýåä ¡ Ý ßihûÞÄá��,Ý
~�ç 	 íú@èGõÊ÷\í��õ`çuå�ó©üÓæ\õ�íhó©ôÏè@ã©ô�÷�å�çã©ì�õ2ð 	 ú.õ�õÊæ\çuñÊíhã�å�ì��Ïâ ÷�ã©ó�õÌè õÊï*õ�ó�ã©õ��õ�ô�÷\íhô{ô2÷�õ�ú�õÊíú�õQñÌíåü
ú�õ�è@íú�æ\ã�å�êþó©õ�íú7å�ãéå�ê½ô�íhìd;ìÊô2÷\íhô`ö�íåÎï\õëì�î�ö�ö�õ�ì�ì 	 î�ó©ó�üäíhô�ô�í ö<;hõ�æ½è@ã©ô�÷×å�çã©ì�õ2ð 	 ú.õ�õÓó©õ�íú�å�ã�å�êÎíhó©êçhð
ú�ã©ô�÷\ñ`ì�� ' �¼å�çã©ì�õ¼ã©ìÊö�çuñÊñ`ç�å�ó�ü ö�çuå�ì�ã©æ\õ�ú�õ�æ íhìÊíëô�üÈò�ã©ö�íhó@ò\ú�çuò*õ�ú�ô�üþç 	 ú�õ�íhóÇð�èGçuú�ó©æÎæ�íhô2í�� ��å½ô�÷�ã©ì
ì�õ�ö�ô�ã©çuå èGõÊè@ã©ó©ó ÷\í��õ^í ö�ó©çì�õ�úÏó©çuçp;�íhôÏô�÷�õ^ï*õ�÷\í���ã©çuúÏç 	 èÙãéå�æ\çhè@ã�å�ê�è@ã©ô�÷½å�çã©ì�ü�æ�íhô�í��¯íå\íhó©ü¬(�õ
ô�÷�õOò\ú�ç�ï�ó�õ�ñØì��Bí�å�æ¼æ\ã�ì7ö�î�ì�ì íÌò\çì�ì7ãéï�ó©õ`ì�çó�î�ô�ã©çuå��

VnmGo b U 4 [�Z 4 [ÌWjd b U ½ v�Z]0
9{å{õd�^ö�ã©õ�å�ô6íhæ�íò�ô�íhô7ã�ç�å{ç 	 ô�÷�õGï\íhì�ã©öGè@ã�å�æ\çhè@ã�å�ê{ô�õ�öø÷\å�ã©ù\î�õGì�÷�çhèKå{ã�å:�$ã©êuî\ú�õ � ô�ç{å�çã©ì�üOæ\ç�ñÊíhã�å�ì
ã©ìÓíþå�çuå�ð�ô�ú.ã·��ã�íhó{õ�å�æ\õ�í��çuú�� ��å ò\íú.ô�ã©ö�î�óéí�ú��@ã©ô�ö�íå\å�çô¼ï\õ�õ��Èò*õ�ö�ô�õ�æäô�÷\íhôÊô2÷�õ î�ì�õ�ç 	 íûå�ç�ã�ì7õ2ð
ô�çó©õ�ú�í�åôÊó©õ�íú7å�ãéå�êÎíhó©êçuú.ã�ô2÷\ñ ã�å�ì�ã©æ\õ�ô�÷�õÓèÙãéå�æ\çhè@ã�å�ê½ó©çuçuò è@ã©ó©óKó©õ�íhæ×ô�çûò\õ�ú 	 çuú7ñÊíå�ö�õ¼êuíhã�å�ì�ã�å
å�çã©ì�ü�æ\çuñÊíhã�å�ì��N��å�çuî\ú&çuò�ã�å�ã©çuå��\ô�÷�õOñÌíhã�å¼ò\ú�çuï�ó©õ�ñ è@ã©ô�÷Ìè@ã�å�æ\çhè@ã�å�ê^ã�å¼í`å�çã©ì�ü�æ\çuñÊíhã�åÌó�ã©õ�ìÁã�å
ô�÷�õ 	 íhö�ôKô2÷\íhô íÌêç�çuæ�ô�÷�õ�ç�ú�ü¼è@ã©ó©ó6ñ`ã©ì�ö�ó�íhì�ì�ã 	 ü�ñØçì�ôÁç 	 ô�÷�õÊå�çã©ì�üÓõ��\íñÊò�ó©õ�ì��Fí�å�æ ö�ç�å�ì�õ�ùÈî�õ�å�ô�ó©ü
ã�å�ö�çuú�ò*çuú�íhô�õ`ô�÷�õ�ñÖã�åô7ç^ô�÷�õÏó©õ�íú�å�ã�å�êÓè@ã�å�æ\çhè 	 çuúÙô�÷�õ`å�õ��uô{ã©ô�õ�ú�í ô�ã©çuå����{åëô�÷�õÏçô�÷�õ�úÁ÷\íå�æ��Iô�÷�õ
è@ã�å�æ\çhè è@ã©ó©ó�ô�ü\ò�ã©ö�íhó©ó�üÌçuå�ó©üQö�ç�åô�í ãéåÌíÁì�î\ï�ì�õ�ô6ç 	 ô�÷�õ@ç�ú�ã©êã�å\íhó\ó©õ�íú�å�ã�å�ê`õ��ÈíñÌò�ó�õ�ì��Z�@õ�å�ö�õ���í 	 ô�õ�ú$í
	 õ�è ã©ô�õ�ú�íhô7ã�ç�å�ì��ô�÷�õ{ò\ú�çuò*çuú�ô�ã©çuåØç 	 å�çã©ì�ü`õ��ÈíñÌò�ó�õ�ìGã�åÌô�÷�õ@ó©õ�íú�å�ã�å�êÊè@ã�å�æ\çhè ö�í�åÊï\õ{ñ`î�öø÷Ê÷�ã©êu÷�õ�ú
ô�÷\íå ô�÷�õÊå�çã©ì�õ`ó©õ��õ�ó$ã�å�ô�÷�õOõ�å�ô�ã�ú�õÊæ�í ô�í`ì�õ�ô��&ÊÁíhô�î\ú�í ó�ó©ü��Äô�÷�ã©ìOñÊí�;hõ�ìÁô�÷�õOô2íhìÅ; 	 çuú@ô2÷�õQó©õ�íú7å�ãéå�ê
ñ`ç�æ�î�ó©õOö�çuå�ì�ã©æ\õ�ú�í�ï�ó�ü�ñ`çuú�õ{æ\ãn�^ö�î�ó©ô��
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õ��jí óéî\í ô�õ`ô�÷�õQíhó©êç�ú�ã©ô�÷\ñ`ìOíhö�ö�çuú.æ\ãéå�ê�ô�ç�ô�÷�õOô7çô�íhóYå�î\ñ`ï\õ�úÁç 	 õ��\íñÊò�ó©õ�ìOò\ú�ç�ö�õ�ì�ì�õ�æþï�ü¼ô�÷�õQï\í ì�ã©ö
ó©õ�íú�å�ã�å�ê^íhó©êç�ú�ã©ô�÷\ñ��\ï\õ�ö�íî�ì7õOô�÷�õÁè@í�ü`èGõÁö�çuñÊò\î�ô�õÁô�÷�õ{ö�çuñÊò�ó©õ�ô�õ�å�õ�ì7ì@öø÷�õ�ö�;Óÿ�æ\ç�î\ï�ó�ã�å�ê�ô�÷�õÁì�ã)(�õ
ç 	 ô2÷�õ{è@ã�å�æ\çjè ã 	 å�ç^ú�î�ó©õ�ì@ö�í�å¼ï\õ{ó©õ�íú�å�õ�æ 	 ú�ç�ñ ô2÷�õKö�î\ú�ú.õ�åô@èÙãéå�æ\çhè �*ì�õ�õ{ì�õ�ö�ô�ã©çuå�×�� _��7_ � ñÊí�;hõ�ì
ô�÷�õ�ì�õÊú�õ�ì2î�ó�ô7ìKó©õ�ì�ìOî�ì�õ 	 î�ó��&9Áó�ó6í ó�ê�çuú�ã©ô�÷\ñ`ìÁèGõ�ú�õQú�î\åëçuå ã©æ\õ�åô�ã©ö�íhó$æ�í ô�íÊì7õ�ô�ì��Iï\î�ôKì�ç�ñ`õQú�í�å�æ\çuñ
�jí�ú�ã�íhô�ã©çuåÓú.õ�ì�î�ó©ô�ì 	 ú.çuñ ô�÷�õ 	 íhö�ôÙô�÷\íhôÍ�±ð�Iè�RØ î�ì�õ�ìÁãéå�ô�õ�ú�å\í óÑú�í�å�æ\çuñ ì�ò�ó©ã©ô�ì{ç 	 ô�÷�õOô2ú�íhã�å�ã�å�ê¼æ�íhô�í��
9Áó�ó$õ��\ò\õ�ú.ãéñØõ�åô�ìÏì�÷�çhèKåÓï*õ�ó©çjèSèGõ�ú�õÏö�çuå�æ�î�ö�ô�õ�æþèÙã�ô2÷Óô2÷�õQì2íñ`õQò\í�ú�íñ`õ�ô�õ�úÙì�õ�ô�ô7ãéå�ê¼ç 	 öÅ!]�TÏT÷r�ñø<Ðí ��Ë�Ë íå�æQ�ÎÓ ú öÅ!´��÷��7ø�Ð í × Ë èK÷�ã©ö�÷�ò\õ�ú 	 çuú�ñ`õ�æ�èGõ�ó©óYã�åëô�÷�õ`å�çã©ì�õ2ð 	 ú.õ�õQö�í ì�õ��@âþõ`÷\í��õQå�çôÙüõ�ô
ñÊíhæ\õOí�å¼íhô�ô�õ�ñÊò�ôÙô�ç`õ��jíhó�î\íhô�õÏô�÷�õ�ã�úKí�ò\ò\ú�çuò\ú�ã�íhô�õ�å�õ�ì7ì 	 ç�ú@å�çã©ì�ü¼æ\çuñÊí ãéå�ì��

�$ã�ú�ì7ô���èGõ`íhã�ñ`õ�æþíhô ñÌí�;ã�å�ê¼ì�î\ú.õQô2÷\íhô@ô�÷�õÊå�çã©ì�õ2ð 	 ú�õ�õÊì�õ�ô7ô�ã�å�ê�ÿ � í Ë8�jË�� ç 	 ô2÷�õ`1ï�G43.©�±�¾Á3À® íhó©êçuú�ã©ô�÷\ñ ì�ô�ã©ó©óKò\õ�ú 	 çuú�ñØì^ú�õ�íhì�ç�å\íï�ó©üûèGõ�ó©ó��6ì�ç�ô�÷\í ôQô2÷�õÓå�çã©ì�õ2ð�ô�çó©õ�ú�íå�ôÊêõ�å�õ�ú7íhó©ã·(�í ô�ã©çuåÎç 	
ô�÷�õ_±C4zn�8«q¯�ª8zn�v²w�81ï����n�4°��G%«Îíhó©êçuú.ã�ô2÷\ñ æ\ç�õ�ì å�ç�ôKó©çì�õÏã©ô�ìKõd��ö�ã�õ�å�ö�ü�ã�åÓå�ç�ã�ì7õ2ð 	 ú�õ�õ`æ\çuñÌíhã�å�ì��
�$ã©êuî\ú�õ ��Ë ì�÷�çhè@ìIô�÷�õGò\õ�ú 	 çuú�ñÊí�å�ö�õ6ç 	 ��ð�Iè��Ø¿�1ï�G43.©�±�¾Á3#9;:�<Oÿ"ï\í ì�ã©ö6è@ã�å�æ\çhè@ã�å�ê î�ì7ãéå�ê �±ð�Iè�RØëã�åÏã©ô�ì
ó©çuç�ò � �1ï�G43.©�±Â¾¿3#>8@^ÿ�ã�åô7õ�êuú�íhô�ã)�õ$èÙãéå�æ\çhè@ã�å�êOî�ì�ã�å�ê&��ð�Iè��Ø � �í�å�æ`1ï�G43.©�±�¾Á3.\®)3#Ã;:vÃØÿ�ô�÷�õ6å�ç�ã�ì7õ2ð
ô�çó©õ�ú�í�åôW�õ�ú�ì�ã©çuå ç 	 ã�åô7õ�êuú�íhô�ã)�õÏè@ã�å�æ\çhè@ã�å�ê¼è@ã©ô�÷�íÊì�õ�ô7ô�ã�å�ê^ç 	 � í Ë8�jË�� �è'@÷�õOê�ú�íò\÷�ì{ú�õ�ì�õ�ñ`ï�ó©õ
�õ�ú�ü¼ñ`î�öø÷�ô2÷�õOêuú�í�ò\÷�ì ç 	 �$ã©êuî\ú�õæ× 	 çuú&ô�÷�õÃç&Ièç æ\çuñÊíhã�å��\õ���ö�õ�ò�ôÁô�÷\íhôÍ�±ð�Iè�RØ×ç,�õ�ú�ð�êõ�å�õ�ú7íhó©ã·(�õ�ì
ç�ö�ö�íhì�ã©çuå\íhó©ó©ü��\ì�çÏô�÷\íhô6ô2÷�õKíhö�ö�î\ú�íhö�ü�å�õ��õ�ú6ú�õ�í öø÷�õ�ìGõ��\íhö�ô�ó©ü ��Ë�Ë }��X1ï�G43.©�±�¾Á3.À®�3#Ã;:vÃQò\õ�ú 	 çuú7ñ`ì
í¼ó©ã©ô�ô�ó©õ�èGçuú�ì�õ`ô�÷\íåÄ1ï��43.©½±�¾¿3#>8@]�$ï\î�ôOã©ôÏì�ô�ã©ó©ó6ã©ìÊï\õ�ô�ô�õ�úÁô2÷\íåþú�õ�êuî�ó�íú è@ã�å�æ\çhè@ã�å�ê]�ª9 ì7ãéñØã�ó�íú
+8Ê',�ÆwÑÄX1:8K�E=:P/1��<R;�X*<R@R682*91<�K :P�wÆ>:807<R;F��Ñ�:P47;F��6821@=,n��DJ;=EF07684�@GM*6825[1<w@R:]@GM*;A��;=��07;=O.;F�wO�M?:]<G/?����;=<R@R;=9�@GM107<�2?:�@R6�@G07:82�,
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KRK (5%): Test Accuracy

I-RIP

Win-RIP-3.1

WIN-RIP-NT-0.0

% Correct

3Train Exs x 1092.50

93.00

93.50

94.00

94.50

95.00

95.50

96.00

96.50

97.00

97.50

98.00

98.50

99.00

99.50

100.00

0.00 2.00 4.00 6.00 8.00 10.00

KRK (5%): Train Time

I-RIP

Win-RIP-3.1

WIN-RIP-NT-0.0

Seconds

3Train Exs x 10

0.00

20.00

40.00

60.00

80.00

100.00

120.00

140.00

160.00

180.00

200.00

220.00

240.00

260.00

280.00

300.00

320.00

340.00

0.00 2.00 4.00 6.00 8.00 10.00

�$ã©êuî\ú�õ ��� .èIGõ�ì�î�ó©ô�ìÁç 	 ô�÷�õOå�çã©ì�õ2ð 	 ú�õ�õ{è@ã�å�æ\çhè@ã�å�ê��õ�ú.ì�ã©çuå�ì 	 çuú&ô�÷�õ*ç&I¯çSæ\çuñÊí ãéå�èÙã�ô2÷�×J} íú�ô�ãÇð
?�ö�ãéí óÑå�çã©ì�õ��

êuú�í�ò\÷ 	 çuú ô�÷�õd����þ��¬Ò�%�%�û æ\ç�ñÊíhã�å¼ã©ìÁì�÷�çhèKå�ã�åÓò\ú�õ���ã©çuî�ì{èGçuú�;æ�WÌî\ú�å�;�ú�íå¬(^ÿ ������Ù æ � � ~�ç�èGõ{ö�íå
ö�çuå�ö�ó�î�æ\õ{ô�÷\íhô&ô�÷�õ@ö�÷\íå�êõ�ì&ãéåÌô�÷�õ{íhó©êçuú�ã©ô�÷\ñ æ\ã©æ^ì�ç�ñ`õK÷\íú�ñh�uï\î�ôGô�÷�õKíhó©êç�ú�ã©ô�÷\ñ ì�ô�ã©ó©óBò\õ�ú 	 çuú7ñ`ì
ú�õ�íhì7çuå\íï�ó©ü^èGõ�ó©ó¯ãéåëå�çã©ì�õ2ð 	 ú�õ�õOæ\çuñÌíhã�å�ì��

�$ã©êuî\ú.õ ��� ì�÷�çhè@ì`ô�÷�õ¼ò\õ�ú 	 çuú�ñÊí�å�ö�õ^ç 	 ô�÷\ú.õ�õ¼ç 	 ô�÷�õ�ì�õ¼íhó©êçuú�ã©ô�÷\ñ`ìÓÿ�èGõ�æ\ã©æ å�çô`ô�õ�ì�ô`1ï�G43©�±Â¾¿3#>8@ �
	 çuúÙæ�íhô�í ì�õ�ô�ìGè@ã©ô�÷Î×J} íú.ô�ãn?�ö�ãéí óÑå�çã©ì�õ����Ùõ�ú�õ�����ð�Iè��Øäã©ì{ö�ó©õ�íú�ó©üÓô�÷�õ 	 í ì�ô�õ�ì�ô@íhó©êçuú.ã�ô2÷\ñ��
í¼èÙãéå�æ\çhèGõ�æ¾�õ�ú.ì�ã©çuå�ô�í�; õ�ìQíï*çuî�ôOô�è@ã©ö�õ^íhìÏó©çuå�ê]��9Áó©ô�÷�çuî�êu÷ ô�÷�ã©ìOã©ì`çuå�ó©üûí¼ñ`ç�æ\õ�ú�íhô7õÊó©õ��õ�ó6ç 	
å�çã©ì�õ��\ã�å�ô�õ�êuú�í ô�ã)�õ{è@ã�å�æ\çhè@ã�å�ê^è@ã©ô�÷C1ï�G43.©�±Â¾¿3.À®�3#Ã;:vÃÊã©ì í óéú.õ�íhæ\üÕî\å\í ö�ö�õ�ò�ô�íï�ó©ü¼ì�ó©çhè�ï\õ�ö�íî�ì7õ
ã©ô@ì�î�ö�ö�õ�ì�ì7ã·��õ�ó�ü�íhæ\æ\ì{íhó©óFõ��Èí�ñÊò�ó©õ�ìKã�å�ô�çÊô�÷�õ{è@ã�å�æ\çhèSíhìGè õO÷\í��õ{æ\ã©ì�ö�î�ì7ì�õ�æ�ãéå ì�õ�ö�ô�ã©çuå ×��7_�� � �

'Ù÷�õ^ã�å�ô�õ�ú�õ�ì�ô�ã�å�ê½ùÈî�õ�ì7ô�ã©çuå��6ç 	 ö�çuî\ú�ì�õ��Íã�ìÌèK÷\íhôÊ÷\íò\ò\õ�å�ì�ã 	 èGõ�ã�å�ö�ú�õ�íhì�õëô�÷�õ � ò\íú�í�ñ`õ�ô�õ�ú��
èK÷�ã©ö�÷äì�î\ò\ò\ç�ì�õ�æ\ó©ü ì2÷�çuî�ó©æ�ï\õþíï�ó©õþô�ç½æ\õ�íhó{è@ã©ô�÷×ô�÷�õþå�çã©ì�õ�ã�åäô�÷�õ�æ�íhô2íJ¿ 'Äçûô2÷�ã�ì¼õ�å�æ��ÁèGõ
÷\í��õÓò\õ�ú 	 çuú7ñ`õ�æ í�ì�õ�ú�ã©õ�ì�ç 	 õ��Èò*õ�ú�ã�ñ`õ�åô7ì^è@ã©ô�÷C�jíú.üuã�å�êûå�çã©ì�õ�íå�æ �híú�ü�ã�å�ê¾�jíhó�î�õ�ì 	 çuúÏô�÷�õ �ò\íú�í�ñ`õ�ô�õ�ú�ì��I�{î\ú`ï\íhì7ã�ö ?Bå�æ\ãéå�ê�ã©ì`ô�÷\íhô{ô�÷�õ�íhó©êçuú�ã©ô�÷\ñ ã�ìæ�õ�ú.üÓì�õ�å�ì�ã©ô�ã)�õ�ô�ç¼ô�÷�õ�ö�÷�çã©ö�õÊç 	 ô�÷�õ
� ð,ò\íú�íñ`õ�ô7õ�ú��Í'@÷�õ:?Bú�ì7ôKô�÷�ã�å�ê�ô�ç¼å�çô�ã©ö�õ`ã�ì{ô2÷\íhôKô2÷�õ�ú�õOã©ìOíå ãéå��õ�ú�ì7õØú.õ�óéí ô�ã©çuå�ì�÷�ã�òþï\õ�ô�èGõ�õ�åëô�÷�õ
� ðR�jíhó�î�õÊíå�æÓô2÷�õQú�î\å�ð�ô�ã�ñ`õ`ç 	 ô�÷�õ`íhó©êçuú�ã©ô�÷\ñ��è'Ù÷�ã�ìÁã©ìOå�çô@ì�î\ú7ò\ú�ã©ì�ã�å�êÓï\õ�ö�íî�ì�õÊ÷�ã©êu÷�õ�ú¯�jíhó�î�õ�ì{ç 	� è@ã©ó�ó$ñÊí�; õKã©ô@õ�íhì7ã�õ�ú 	 çuúGú�î�ó©õ�ìÁô�çÊï\õ`íhæ\æ\õ�æ¼ô�ç`ô�÷�õW?Bå\íhóFô2÷�õ�çuú�ü��5'@÷�î�ì���ô�÷�õOíhó©êç�ú�ã©ô�÷\ñ ã©ì@ó©ã7;hõ�ó©ü
ô�çëô�õ�ú�ñ`ã�å\íhô�õ�õ�íú�ó©ã©õ�ú��y�{å½ô�÷�õÊçô2÷�õ�úQ÷\í�å�æ��YèGõ¼íhó©ì�çþå�çô�ã©ö�õ¼í¼ö�çuú�ú.õ�óéí ô�ã©çuåûï*õ�ô�è õ�õ�å½ò\ú�õ�æ\ã©ö�ô�ã)�õ
íhö�ö�î\ú�í ö�üOíå�æOô�÷�õN�jíhó�î�õGç 	 � � '@÷�õ ú�õ�í ì�çuå 	 çuúFô2÷�ã�ì¯ã©ìYô2÷\íhôYó©çhèGõ�ú � ðR�jíhó�î�õ�ì6ã�ñÊò*çì�õ@ñ`çuú.õ$ì�ô�ú�ã�å�êõ�å�ôú�õ�ì�ô2ú�ã©ö�ô�ã©çuå�ì@çuåÌô�÷�õÁùÈî\íhó©ã©ô�ü^ç 	 ô�÷�õOíhö�ö�õ�ò�ô�õ�æÓú7î�ó�õ�ì�� 9Kê�íhã�å��\ô�÷�ã©ìGö�íå¼ï\õ{õ��\ò�ó�íhã�å�õ�æÓè@ã©ô�÷�ô�÷�õ 	 íhö�ô
ô�÷\íhô@÷�ã©êu÷�õ�ú � �jíhó�î�õ�ì{íú�õ{ó©ã7;hõ�ó©üÓô�ç�íhæ�ñ`ã©ô@ó©õ�ì�ì{íhö�ö�î\ú�íhô�õOú7î�ó�õ�ìÊÿ�ì�õ�õ{ì7õ�ö�ô�ã©çuå=×�� _�� ��� �'Ù÷�õ�ú�õ 	 ç�ú�õ���èÁ÷\íhôKèGõÊ÷�çuò*õQô7ç�?Bå�æ��Äã�ìOí�å�Å7çuò�ô�ã�ñÊíhóÇÆ¼ú�íå�êõ 	 çuú@ô2÷�õ � ð,ò\íú�í�ñ`õ�ô�õ�ú 	 çuúÙèK÷�ã©ö�÷1ï�G43.©�±�¾Á3.\®)3 � çuî�ô�ò*õ�ú 	 çuú�ñ`ìf±U3.©�±�¾Îã�å`ô�õ�ú7ñ`ìYç 	 ú�î\å�ð�ô�ã�ñ`õGèK÷�ã©ó©õKñÊíhã�å�ô�íhã�å�ã�å�êQíï*çuî�ô$ô�÷�õ6ì2íñ`õ
ò\õ�ú 	 çuú7ñÊíå�ö�õ`ã�åÓô7õ�ú�ñ`ìÁç 	 íhö�ö�î\ú7íhö�ü��W��çuúÙõ��Èí�ñÊò�ó©õ����$ã©êuî\ú�õ � _Ìì�÷�çhè@ìÁô�÷�õQú�õ�ì2î�ó�ô7ìOç 	 �±ð�Iè�RØ íå�æ1ï�G43.©�±�¾Á3.\®Sè@ã©ô�÷�í`ì7õ�ô�ô�ã�å�ê^ç 	 � í Ë=� ×`ã�åëô�÷�õÃç&Ièç æ\çuñÌíhã�å¼è@ã©ô�÷y_ Ë }Öå�çã©ì�õQíhæ\æ\õ�æ��NÌ&çô�÷
ò\õ�ú 	 çuú7ñ íï\ç�î�ô@ô�÷�õOì2íñ`õ{ã�å¼ô�õ�ú7ñ`ì@ç 	 íhö�ö�î\ú�íhö�ü��Iï\î�ô@ô�÷�õ�ú.õOã©ìKì7çuñ`õ{êuíhã�å�ã�åëô�õ�ú�ñ`ìÙç 	 ú7î\å�ð�ô�ã�ñ`õ��
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KRK (20%): Test Accuracy

I-RIP

WIN-RIP-NT-0.5

% Correct

3Train Exs x 1087.00

88.00

89.00

90.00

91.00

92.00

93.00

94.00

95.00

96.00

97.00

98.00

99.00

100.00

0.00 2.00 4.00 6.00 8.00 10.00

KRK (20%): Train Time

I-RIP

WIN-RIP-NT-0.5

Seconds

3Train Exs x 10

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

60.00

65.00

70.00

75.00

80.00

85.00

90.00

0.00 2.00 4.00 6.00 8.00 10.00

�$ã©êuî\ú�õ � _�.èIGõ�ì�î�ó©ô�ì`ç 	 1ï�G43.©�±Â¾¿3.À® èÙã�ô2÷þí¼ì�õ�ô7ô�ã�å�êÓç 	 � í Ë8� × 	 çuúÁô�÷�õ�ç&I¯ç æ\çuñÊíhã�å è@ã©ô�÷_ Ë } íú.ô�ãn?�ö�ãéí óYå�çã©ì�õ��

9Áó�ô2÷�çuî�êu÷Îã©ô�ã©ìÓå�çô^íhì¼ú�õ�ñÊíú�;�íï�ó©õ í ìÊã�å å�ç�ã�ì7õ2ð 	 ú�õ�õ�æ\çuñÌíhã�å�ì��Gô�÷�õ�ú�õëã�ì¼í ö�ó�õ�í�úÊæ\ãnÕFõ�ú�õ�å�ö�õ�ã�å
ô�÷�õÏêuú�çhè@ô�÷ 	 î\å�ö�ô�ã©çuå�.W��ð�Iè��Øèé�ìOú7î\å�ð�ô�ã�ñ`õ`êuú�çhè@ì 	 íhì�ô�õ�úÙè@ã©ô�÷ëã�å�ö�ú�õ�íhì�ã�å�ê¼ì�í�ñÊò�ó©õQì7õ�ôKì�ã)(�õ�ì��IèÁ÷�ã�ó©õ1ï�G43.©�±�¾Á3.\®æé�ì@êuú.çjèÙô�÷ 	 î\å�ö�ô�ã©çuåÓíò\ò*õ�íú�ìGô�çÊï\õÏì�î\ï�ð�ó©ã�å�õ�íú��]ãKå 	 çuú�ô�î\å\í ô�õ�ó©ü��\ô�÷�õOò\õ�ú 	 çuú7ñÊíå�ö�õ
ç 	 ô�÷�õ^í ó�ê�çuú�ã©ô�÷\ñ ì7õ�õ�ñ`ì`ô�çÓï\õ�ùÈî�ã©ô�õ�ì�õ�å�ì�ã©ô�ã)�õ�ô�çëô�÷�õÊö�÷�çã©ö�õ^ç 	 � �¯ì�ç¼ô�÷\íhôÏè õÌö�íå\å�çôOê�ã·��õ^íêõ�å�õ�ú�í óBú�õ�ö�çuñÌñ`õ�å�æ�íhô�ã©çuå 	 çuú6í ì�õ�ô�ô�ã�å�ê 	 çuú � � '�/ �$ã©êuî\ú�õ ��� ì�÷�çhè@ì6ô�÷�õÁêuú�í�ò\÷ 	 çuú$ô2÷\ú�õ�õKæ\ãnÕFõ�ú�õ�å�ôì�õ�ô�ô7ãéå�ê�ì{ç 	 ô�÷�õ � ð,ò\í�ú�íñ`õ�ô�õ�ú 	 çuú¯�jíú.üuã�å�êÓó©õ��õ�ó©ìÏç 	 å�çã©ì�õ��æ��å�ô�õ�ú7ñ`ìKç 	 ú�î\å�ð�ô�ã�ñ`õ��Fã©ô{ã©ìOç�ï���ã©çuî�ìô�÷\íhô@÷�ã©êu÷�õ�ú-�híhó�î�õ�ìKç 	 � ò\ú�ç�æ�î�ö�õOó©çhèGõ�ú ú7î\å�ð�ô�ã�ñ`õ�ì��5��å�ô�õ�ú�ñ`ìGç 	 í ö�ö�î\ú�íhö�ü�� � í Ë8� ×Ïì�õ�õ�ñ`ìGô�çÊï*õ
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KRK (10,000): Noise vs. Accuracy

I-RIP

WIN-RIP-NT-0.25

WIN-RIP-NT-0.5

WIN-RIP-NT-1.0

Accuracy

Noise Level

95.00

95.50

96.00

96.50

97.00

97.50

98.00

98.50

99.00

99.50

100.00

10.00 20.00 30.00 40.00 50.00

KRK (10,000): Noise vs. Run-time

I-RIP

WIN-RIP-NT-0.25

WIN-RIP-NT-0.5

WIN-RIP-NT-1.0

Run-time

Noise Level

20.00

40.00

60.00

80.00

100.00

120.00

140.00

160.00

180.00

200.00

220.00

240.00

260.00

280.00

300.00

320.00

340.00

360.00

380.00

400.00

420.00

440.00

460.00

10.00 20.00 30.00 40.00 50.00
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