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 ����	��
�&� % ������&� ��2������+� ��	����
�?n�����A��&� �&������, 	����9����"��+� 	�	�	��
±�H_�	�� Y������9���
��l���	#	��&�

����H_����
�����&����Y+�&���
��l���l��� % �Y ��	����²�?��� ���������	��� % �� ����������	+j
�����#�����������9	������
W/
î ¸�º8» &n¾WðW»0½ 'h¸�¼W¸�º8ÙWº (�¾W¿*)�»-ð

´ 0.63s 4404 4017 99.12 %+
0.54s 2123 1857 99.12 %,
0.45s 4268 3844 99.12 %-
0.65s 2484 2299 99.12 %.
0.70s 2494 2279 99.12 %/
0.48s 2036 1848 99.12 %0
0.80s 2430 2257 99.12 %1
0.79s 2582 2404 99.12 %2
26.40 890256 761161 78.07 %

354�687�Ò�Ó�Ô�9 »�½�Ù�¿�¶�½	Â­¾�·uë�ë�) ´;: (�»©µ-·¹Ø ï8î ¸�º_»=< ´ ½�»-Ø©¾�¼Wð�>
î ¸�º8» &n¾WðW»0½ 'h¸�¼W¸�º8ÙWº (�¾W¿*)�»-ð

´ 11.39s 50968 41751 88.19 %+
9.68s 36619 29909 89.58 %,
7.44s 49304 41479 89.58 %-

10.25s 38476 32132 88.89 %.
8.52s 45365 37788 89.58 %/
7.84s 32102 26588 89.58 %0
9.19s 46859 38785 88.89 %1

10.40s 46540 38244 88.19 %2
102.09s 4533217 4275396 30.56 %
354�687�Ò3êWÔ�9 »�½�Ù�¿�¶�½	Â­¾�·uë�ë�) + : (�»©µ-·¹Ø ï8î ¸�º_»=< ´ ½�»-Ø©¾�¼Wð�>

î ¸�º8» &n¾WðW»0½ 'h¸�¼W¸�º8ÙWº (�¾W¿*)�»-ð
´ 11.86s 52173 42140 80.00 %+

8.73s 32837 27412 84.00%,
6.38s 37953 32335 84.00%-
9.11s 33860 28402 84.00%.
6.79s 34706 29401 84.00%/
7.38s 30783 24931 84.00%0
7.39s 34140 30159 84.00%1
8.28s 37723 33325 84.00%2

53.28s 2259720 2140103 29.33%
354�687�Ò3íWÔ�9 »�½�Ù�¿�¶�½	Â­¾�·uë�ë�) , : (�»©µ-·¹Ø ï8î ¸�º_»=< ´ ½�»-Ø©¾�¼Wð�>

î ¸�º8» &n¾WðW»0½ 'h¸�¼W¸�º8ÙWº (�¾W¿*)�»-ð
´ 4.40s 22782 20634 75.00%+

3.63s 13297 11745 83.33%,
2.92s 25107 22355 85.42%-
3.75s 12834 11834 84.03%.
3.41s 16183 14681 85.42%/
3.02s 13234 11770 84.03%0
3.40s 15988 14467 86.81%1
3.58s 14190 12973 85.42%2

11.20s 488576 465145 25.00%
354?687�Ò=@WÔ?9 »0½�ÙW¿�¶�½�Â­¾W·uë�ë�) + : (�»©µ©·¹Ø ï_î ¸�º8»A<CB�> ´ ½�»©Ø©¾�¼Wð�>
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î ¸�º8» &m¾�ðW»�½ 'h¸�¼�¸�º_Ù�º (�¾�¿D)�»©ð
´ 3.00s 13005 11474 65.33%+

2.78s 10776 10050 69.33%,
2.04s 18817 17207 78.67%-
2.78s 11681 10862 69.33%.
2.39s 14023 12909 77.33%/
2.39s 9626 8858 73.33%0
2.55s 13280 12328 74.67%1
2.99s 13439 12730 69.33%2
5.87s 313009 292004 24.00%

354�687�ÒAE�Ô?9 »0½�ÙW¿�¶�½	Â­¾�·uë�ë?) , : (�»-µ©·¹Ø ï8î ¸�º_»=<CB�> ´ ½�»-Ø©¾W¼�ð�>
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ÀÂÚ�¾�ÃÂÊ«ØJÃ6ÅÑÅÉÛÜ½¨ØJÊGÇÉÊJÐÝ½¨»J¼Þ¼%ß�ÃÂÅÉØJÃ6½¨ÇÑÀÂÊàÚáØGÊ3Ë�½¨ÇÑÀÂÊ
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Ë Ã6Ê�æa¼�Ã6Ø¹Ò
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Ð�Ã6¾�¼&Òµ¿GÅäÃ�Û�ÇÑÊGÐ�¿GÁsÀÂÐ{ÁsÃÂ¾�çNöGØGÁ¨½¨»G¼ Á ów½s»G¼%Ás¼�»JÃ{Ô®æa¼%¼ Ê
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Ô¨»GÀ â Ô®½¨»JÃ6½Lº�Í¸ÅÑ¼ Ã6ÁsÊGÇÑÊGÐ�ÇäÔ*Ë%Ã6¿3Ã6æGÅÑ¼�À6ÚaË&ÀÂ¾�¿a¼&½sÇÉÊGÐ
â ÇÉ½¨»Õ½¨»J¼�æ3¼wÔU½�»«ØG¾åÃ6Ê�¼%ÈaÀ{Á§½wç
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Ë&ÇÑ¼%Ê�½�¾åÃ6ÊGÊG¼ Á�Á¨¼ ¾�ÃÂÇÉÊ3ÔÕÃ±Æ¹Ç
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â ÇÑÅÉÅ*ÊGÀÂ½ã¿a¼%Á¨ÚáÀÂÁs¾ â ¼%ÅÑÅLÇÉÊ�Ô§ÅÑÀ â ¼ Á�½sÀÂØGÁsÊJÃ6¾�¼ Ê{½qËÄ»G¼ ÔsÔ/Ì�Ô§ÇÑ¾�ÇÓÒ
ÅäÃ6ÁsÅÉÛ{ó�� )�ÊJÃÂÊ�½¨»JÃÂÁsÃÂ¾�ÃÂÊNó(�@���(�4�JÊG¼ ¼ ÆGÔÿÆ¹¼%¼ ¿3¼ Á:Ô¨¼ ÃÂÁsËÄ»J¼ Ô*½sÀ
æa¼
¼&Èi¼ Ë&½¨ÇÑßÂ¼�Î�ç��ZÊÕ¼&Èi¼ Ë�½wó¹½¨»J¼%Ás¼qÇäÔ�ÊGÀeÚáÁs¼%¼­ÅÉØJÊJËÄ»&�GÛ{ÀÂØ=Ë Ã6Ê&f ½�ØJÔ¨¼
Ô¨»JÃ6ÅÑÅÉÀ â Ô§¼wÃ6ÁÄËÄ»1Ás¼ Ô¨ØGÅÓ½ÄÔ:½¨À�ÃÂ¿G¿GÁsÀ�ê«ÇÑ¾åÃ�½s¼qÆ¹¼ ¼%¿�Ás¼ Ô¨ØGÅÓ½ÄÔ%ç

èÏ¼�¼&ê¹¿a¼%ÁsÇÉ¾�¼ Ê{½s¼ Æ â ÇÓ½s»�Ë&Ás¼ Ã6½¨ÇÑÊGÐÏÔ¨¼%¿3Ã6ÁÄÃ�½¨¼ â ¼ ÇÉÐ{»�½eÔ¨¼&½sÔ
ÚáÀÂÁ­¿GÅäÃ�Û«ÇÉÊJÐ â »GÇÉ½¨¼åÃ6Ê3Æ×æGÅäÃÂËÄÙiç�º�»G¼e¿GØGÁs¿3À�Ô§¼ â ÃÂÔ�½¨À�Ô§¼ ¼/ÇÉÚ
½¨»J¼­Ô¨¿a¼ Ë&ÇäÃ6ÅÑÇ5� Ã�½sÇÉÀ{Ê�À6Ú®½¨»G¼ â ¼ ÇÉÐ{»�½�Ô¨¼&½ÄÔ:Ë%ÀÂØGÅäÆ�ÅÑ¼ Ã{Æå½sÀ/æa¼&½¨½¨¼%Á
¿GÅäÃ�ÛÂóNÐ{ÇÉß{¼%Ê¤½¨»JÃ6½ â »JÇÓ½s¼eÐ{¼%ÊG¼ ÁsÃÂÅÉÅÑÛ�»JÃ{ÔqÃÂÊÏÀ{¿3¼ ÊGÇÑÊGÐ�ÃÂÆ¹ß�Ã6ÊGÒ
½sÃÂÐÂ¼{ç 6 ØJÁ¨¿GÁsÇäÔ§ÇÑÊGÐÂÅÑÛÂóBØJÔ§ÇÑÊGÐ�½¨»J¼�æGÅÑÃ{ËÄÙ â ¼ ÇÉÐ{»�½sÔeÀÂÊGÅÑÛ â »G¼ Ê
¿GÅäÃ�Û«ÇÉÊGÐ�æGÅäÃÂËÄÙióJÃÂÊJÆ=½¨»G¼ â »GÇÓ½s¼ â ¼%ÇÑÐÂ»�½sÔ�À{ÊGÅÑÛ â »G¼ ÊÕ¿JÅÑÃ�Û«ÇÑÊGÐ
â »GÇÉ½¨¼{ó�Æ¹À«¼wÔ�ÊGÀ6½:Ô§¼ ¼%¾;½¨À�æa¼ãÔ§½sÃ�½sÇÑÔ§½¨ÇäË%ÃÂÅÉÅÑÛ/Ô¨ÇÑÐÂÊGÇ
93Ë%ÃÂÊ�½¨ÅÑÛ
æa¼&½§Ò
½¨¼ Á­ÇÉÊ�ÀÂØGÁ­¼%ê«¿a¼%ÁsÇÑ¾e¼ Ê�½sÔ çt)�Úû½s¼%Áq½¨»G¼�À{¿3¼ ÊGÇÉÊJÐ=¿G»3ÃÂÔ¨¼/ÀÂÚB½¨»J¼
Ð{ÃÂ¾�¼Âó�½s»G¼�Á¨¼wÔ§ØGÅÉ½¨ÇÑÊGÐÏ½UÛ«¿3¼wÔ/ÀÂÚ�¿aÀ{Ô¨ÇÓ½sÇÉÀ{ÊJÔ�Ô§¼ ¼%Ê�ÃÂÁ¨¼�Ô¨ÇÉ¾�ÇÑÅÑÃÂÁ
ÚáÀÂÁ â »GÇÉ½¨¼=ÃÂÊJÆ�æGÅäÃÂËÄÙióLÁ¨¼wÔ§ØGÅÉ½¨ÇÑÊGÐ×ÇÑÊ�Ã×Ô¨ÇÑ¾eÇÑÅäÃ6Á�ÅÑ¼ ÃÂÁ¨ÊGÇÑÊGÐ×¼%ê«Ò
¿a¼%ÁsÇÉ¼ ÊJË&¼{ç*º�»JÇÑÔ:ÇäÔÿ¾�À{Á¨¼ã¿GÁ¨À{ÊGÀÂØJÊJË&¼wÆ â ÇÓ½s»ÕÆG¼%¼%¿a¼%Á�Ô¨¼ ÃÂÁsËÄ»G¼wÔ
Ì�Ô¨ÇÑÊJË&¼�½s»G¼ÿÔ¨¼ ÃÂÁsËÄ»�Ë Ã6Ê�Ô¨¼%¼�V¨æ3¼ ÛÂÀÂÊ3Æ�W:½¨»G¼ÿÀÂ¿a¼%ÊGÇÑÊGÐ«Îa½¨»JÃÂÊ�ÇÓ½LÇÑÔ
â ÇÉ½¨»
Ô¨»JÃ6ÅÑÅÑÀ â ¼ ÁNÔ§¼wÃ6ÁÄËÄ»G¼ Ô çNº�»GÇäÔ â ÀÂØGÅäÆ­ÃÂË%Ë%ÀÂØGÊ�½NÚáÀ{Ác½¨»J¼BÅäÃ6ÁsÐÂ¼
Æ¹ÇÉÈa¼ Á¨¼ ÊJË&¼åæa¼&½ â ¼%¼ Ê�½¨»G¼ â »GÇÓ½s¼�Ã6ÊJÆ�æJÅÑÃ{ËÄÙ×¿3¼ Á§ÚáÀ{Á¨¾åÃÂÊJË&¼åÇÑÊ
öLÇÉÐ{ØGÁs¼��wÃGç

º�»G¼­¿GÁ¨¼ ß«ÇÉÀ{ØJÔ:¼&ê¹¿3¼ Á¨ÇÑ¾�¼%Ê�½sÔ�»3Ã�ßÂ¼qÊGÀ6½�æa¼%¼%ÊÕ¼%Ê�½sÇÉÁs¼%ÅÑÛ�Ú�Ã6ÇÑÁ ç

:À6½s»g½¨»J¼Ï½sÁsÃÂÇÉÊJÇÉÊGÐ¸Ã6Ê3Æg¼%ß�ÃÂÅÉØJÃ6½¨ÇÑÀÂÊ â Ã{Ô=Æ¹À{ÊG¼�ØJÔ¨ÇÉÊGÐ�½¨»J¼
ÔsÃ6¾�¼�������ÔU½ÄÃ6Á¨½¨ÇÑÊGÐ�¿3À�Ô§ÇÉ½¨ÇÑÀÂÊJÔ ç¸º�»G¼�ÐÂÀ«À¹Æ�Ás¼ Ô¨ØGÅÓ½ÄÔ/ÚáÀÂÁ�½¨»J¼
ÅÑ¼ Ã6ÁsÊG¼wÆ â ¼%ÇÑÐÂ»�½ÄÔ�¾eÇÑÐÂ»�½�æa¼
ÃåË%ÀÂÊJÔ¨¼�,�ØG¼ ÊJË&¼�ÀÂÚE½s»G¼�¿GÁsÀÂÐ{ÁsÃÂ¾
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5-ply learning

White
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9-ply learning

White
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13-ply learning

White

öLÇÑÐÂØGÁs¼���P�ºE¼ Ã{ËÄ»G¼%Á�ÅÑ¼ Ã6ÁsÊGÇÑÊGÐ(P�Ã�Î*��Ò�¿JÅÉÛ{ó¹æ3Î���Òµ¿GÅÑÛ�Ã6ÊJÆ�ËwÎ>����Òµ¿GÅÑÛÂç
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White

öLÇÉÐ{ØGÁs¼·��P�< '�U/Ð{ÃÂ¾�¼q¾åÃ6½sËÄ»G¼wÔ�ØJÔ§ÇÑÊGÐL���6Ò�¿JÅÉÛ�ÅÑ¼ ÃÂÁ¨ÊJÇÉÊGÐ3ç
æa¼%ÇÑÊGÐ¤½sÁsÃÂÇÉÊJ¼ ÆÖ½sÀ�¿GÅÑÃ�Û�½s»G¼�Ô¨ÃÂ¾e¼ÕÀÂ¿a¼%ÊJÇÉÊGÐ�¿aÀ{Ô¨ÇÓ½sÇÉÀ{ÊJÔ/½¨»JÃ6½
Ã6Ás¼
Ø3Ô§¼wÆ¤ÇÑÊ¤½s»G¼�¼%ß�Ã6ÅÑØJÃ6½¨ÇÑÀÂÊNç
ºEÀÕÐÂ¼&½�Ã6ÊJÀ6½¨»J¼%ÁqÇÉÊJÆGÇÑË Ã�½¨À{Á­À6Ú
½¨»J¼�¿3¼ Á§ÚáÀ{Á¨¾åÃÂÊJË&¼*À6Ú«½s»G¼�½¨ÁÄÃ6ÇÑÊG¼wÆqÆJÃ�½sÃJówÃ�Ô¨¼ Ë%ÀÂÊJÆq¼%ê«¿a¼%ÁsÇÑ¾e¼ Ê�½
â ÃÂÔN¿a¼%Á¨ÚáÀÂÁs¾�¼ ÆcçEöGÁsÀÂ¾ Ã�Ë&À{ÅÉÅÑ¼ Ë&½¨ÇÑÀÂÊ�À6ÚGÐ�Ã6¾�¼ ÔN¿GÅÑÃ�Û{¼ Æ­æ«ÛãÚáÀÂÁ¨Ò
¾�¼%Á â À{Á¨ÅäÆ=ËÄ»3Ã6¾�¿GÇÑÀÂÊ×ý×ÃÂÁ¨ÇÑÀÂÊ�º�ÇÑÊJÔ§ÅÑ¼%Û{ó3ÃÂÅÉÅN¿aÀ{Ô¨ÇÉ½¨ÇÑÀÂÊJÔ�'�Òµ¿GÅÉÛ
ÇÑÊ{½sÀ�½s»G¼�Ð{Ã6¾�¼wÔ â ¼%Ás¼B¼&ê«½sÁsÃ{Ë�½¨¼wÆ�Ìw������¿3À�Ô§ÇÉ½¨ÇÑÀÂÊJÔÄÎ�çLº�»G¼ Ô¨¼B¿aÀ6Ò
Ô¨ÇÓ½sÇÉÀ{ÊJÔ â ¼%Ás¼qØ3Ô§¼wÆ�ÃÂÔ:½¨»J¼�ÀÂ¿a¼%ÊGÇÑÊGÐ�Ô�ÚáÀÂÁ�Ã�<3'�U6Ò�Ð�Ã6¾�¼�¾åÃ�½ÄËÄ»
æa¼&½ â ¼%¼%ÊÕ½s»G¼�ÅÉ¼wÃ6ÁsÊG¼ Æ â ¼ ÇÉÐ{»�½sÔ�Ã6Ê3Æ�½sÀÂØGÁsÊJÃ6¾�¼ Ê{½åø®ù«úûòiñ ñwü�ç

öEÇÑÐÂØJÁ¨¼��ÕÔ¨»GÀ â Ôq½¨»G¼1Á¨¼wÔ§ØGÅÉ½sÔqÚáÀ{Á�æaÀ6½¨»�½s»G¼T���6Ò�¿JÅÉÛ â »JÇÓ½s¼
Ã6Ê3Æ1æGÅäÃÂËÄÙ�½¨ÁÄÃ6ÇÑÊG¼ Æ â ¼ ÇÉÐ{»�½�Ô¨¼&½ÄÔ%ó¹¼%ê¹¿GÁ¨¼wÔ¨Ô¨¼ ÆÕÃÂÔ:½s»G¼�¿a¼%ÁÄË&¼%Ê�½¨Ò
Ã6Ð{¼/ÀÂÚB½sÀ6½sÃÂÅ*¿3À{ÇÉÊ�½sÔ�ÔsË&À{Á¨¼wÆ�Ì�À�ßÂ¼%Á�< '�U�Ð�Ã6¾�¼ ÔÄÎ�ç�):½�ÆG¼%¼%¿a¼%Á
Ô¨¼ Ã6ÁÄËÄ»�Æ¹¼ ¿¹½¨»JÔ ó�½¨»G¼�½¨ØGÊJ¼ Æ â ¼%ÇÑÐÂ»�½ÄÔ�¿a¼%Á¨ÚáÀÂÁs¾ Ô¨ÅÑÇÉÐ{»{½sÅÉÛ�æa¼&½¨½¨¼%Á
½¨»3Ã6Ê�½¨»J¼
»JÃÂÊJÆ«Ò�½¨ØGÊG¼wÆ â ¼ ÇÉÐ{»�½sÔ óJÃ6ÅÉ½¨»GÀ{ØGÐÂ»�½s»G¼
Æ¹ÇÉÈi¼%Ás¼%ÊJË%¼�ÇÑÔ
ÊGÀÂ½�Ô§½sÃ6½¨ÇäÔU½sÇÑË Ã6ÅÑÅÉÛ×Ô¨ÇÑÐÂÊGÇ
93Ë%ÃÂÊ�½ ç+iqÇÑßÂ¼ Ê×½¨»J¼e¾åÃ6½sËÄ»�ÅÉ¼ ÊGÐ6½s»NóNÇÉ½
ÇäÔ�Ô¨Ã6Úá¼ã½sÀåÔ¨Ã�Ûe½¨»3Ã�½�½¨»J¼q¿a¼%Á¨ÚáÀÂÁs¾åÃ6ÊJË%¼ãÀÂÚ®½s»G¼�º�Í â ¼ ÇÉÐ{»�½sÔ:ÇÑÔ
Ë&À{¾�¿JÃ6ÁÄÃ6æGÅÑ¼ã½¨Àe½¨»JÃ6½�À6ÚL½¨»G¼�æa¼ Ô§½�»JÃÂÊJÆ«Ò�½¨ØGÊG¼wÆÕ¼&ÈiÀÂÁ¨½ ç
Ë"Ìpñ ò�ÑMÒhó�ô	õ�ÒhÏ¾öÖì�Ñ�Ï&ë$Ô0Ó~Ô0í
�ZÊ=½¨»GÇäÔ�Ô§¼%½�À6ÚE¼%ê¹¿3¼ Á¨ÇÑ¾�¼%Ê�½sÔ ó«½¨»G¼�¿JÁ¨À{ÐÂÁÄÃ6¾ ÅÉ¼wÃ6ÁsÊG¼ Æ�½¨»GÁsÀÂØJÐÂ»
Ô¨¼%ÅÉÚûÒ�¿GÅäÃ�Û â ÇÉ½¨»GÀ{Ø¹½å½¨»J¼�æ3¼ ÊG¼49G½=À6Ú­»JÃ�ß«ÇÉÊGÐÖÃ�Ô§½¨ÁsÀÂÊGÐ�ÀÂ¿J¿3ÀÂÒ
ÊG¼ Ê{½q½¨À1½¨ÁÄÃ6ÇÑÊ¤Ã6Ð�Ã6ÇÑÊJÔ§½ çÇ)�ÅÑÅE½s»G¼�Ô§¼ ÅÓÚûÒµ¿GÅäÃ�ÛÕÁs¼ Ô¨ØGÅÉ½sÔqÃ6ÊJÃÂÅÉÛ$� ¼ Æ
½¨À/ÆGÃ�½s¼�Ã6Ás¼�Ë&ÀÂÊ3Ô§ÇäÔU½s¼%Ê�½ â ÇÉ½¨»�½¨»3Ã�½ÿÔ¨¼%¼ ÊeÇÑÊ�½¨»J¼�¿GÁs¼%ß«ÇÉÀ{ØJÔ�Ô¨¼ Ë&Ò
½¨ÇÑÀÂÊ®ó â ÇÉ½¨»�½¨»G¼=¼&êGË&¼ ¿¹½¨ÇÑÀÂÊ�½s»JÃ�½/½¨»G¼1½¨ÁÄÃ6ÇÑÊGÇÉÊJÐ�½sÃÂÙÂ¼ Ô�ÅÉÀ{ÊGÐÂ¼ Á
½¨À=¿GÅäÃ�½¨¼wÃ6ØNç�º�»J¼����6Ò�¿JÅÉÛ�Ò�½¨ÁÄÃ6ÇÑÊG¼ ÆÕæGÅäÃÂËÄÙ â ¼ ÇÉÐ{»�½ãÔ§¼%½sÔãÔ¨Ë%ÀÂÁs¼ Æ
�3�Jç �2ï¡ÀÂÚe½s»G¼�¿aÀÂÇÑÊ�½sÔ×ÇÑÊôÃ.< '�U�ÒµÐ{ÃÂ¾e¼�¾åÃ�½ÄËÄ» ÌáØJÔ¨ÇÉÊJÐÖ�@��Ò
¿GÅÑÛ�Ô§¼wÃ6ÁÄËÄ»G¼ ÔÄÎ â ÇÉ½¨»1½¨À{ØGÁ¨Ê3Ã6¾�¼%Ê�½�øNù¹úûòañwñ ü6ó â »GÇÑÅÉ¼ã½¨»J¼ â »JÇÓ½s¼
â ¼%ÇÑÐÂ»�½sÔ�ÔsË&À{Á¨¼wÆ���'Jç �$ï1ç

º�»G¼4Ô¨¼%ÅÉÚûÒµ¿GÅÑÃ�Û ÆGÃ6½sÃõÔU½sÁ¨À{ÊGÐÂÅÑÛ ÇÉÊ3Æ¹ÇÑË Ã�½s¼ Ô�½¨»JÃ6½¸Ã;ÐÂÀ«À¹Æ
½¨¼wÃÂËÄ»G¼ Á�ÇÑÔ�ÊGÀÂ½�ÊG¼%¼wÆ¹¼ Æ ÚáÀÂÁÕ½s»G¼Ö¿GÁsÀÂÐÂÁÄÃ6¾ ½sÀ±ÅÑ¼ ÃÂÁ¨Ê4Ã¸Ô§¼%½
À6Ú¸¼%ß�ÃÂÅÉØJÃ6½¨ÇÑÀÂÊ$ÚáØGÊJË&½¨ÇÑÀÂÊ â ¼ ÇÉÐ{»�½sÔ4½¨»3Ã�½ÞÃÂËÄ»JÇÉ¼ ßÂ¼ Ô â ÀÂÁsÅÑÆ¹Ò
ËÄ»JÃÂ¾e¿JÇÉÀ{ÊJÔ§»JÇÉ¿¹ÒZË%ÃÂÅÉÇÑæGÁs¼�¿3¼ Á§ÚáÀ{Á¨¾åÃ6Ê3Ë&¼Âç÷º�»GÇäÔ×ÇäÔ â ÀÂÊJÆ¹¼ Á§ÚáØJÅ
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Chinook (tournament) weights
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Black (13-ply teacher) weights
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White (13-ply teacher) weights

öEÇÑÐÂØJÁ¨¼·��P­ø®ù«úûòiñ ñwüq½s¼ Ô§½�Ô§¼%½�ÆGÃ�½ÄÃGç
ÊG¼ â Ô�ÚáÀ{Á/Ð�Ã6¾�¼&Òµ¿GÁsÀÂÐÂÁÄÃ6¾$Æ¹¼%ß{¼%ÅÑÀÂ¿a¼%ÁÄÔ%ó�ÃÂÔ/ÇÉ½�Ô¨ØGÐÂÐ{¼ Ô§½sÔ�½¨»JÃ6½
¾åÃ6Ê«ØJÃÂÅ â ¼ ÇÉÐ{»{½�½sØGÊGÇÑÊGÐå¾åÃ�Û�æ3¼�Ã/½s»GÇÉÊJÐåÀ6Ú®½s»G¼�¿JÃ{ÔU½wç

º�»G¼�ødù��Bú�û(ü°ýÇþ�ÿ�Ô§¼ ÅÓÚûÒµ¿GÅäÃ�Û�Ás¼ Ô¨ØGÅÉ½sÔ/Ã6Ás¼1ÊGÀÂ½eÃÂÔ/ÐÂÀ«À¹Æ�Ã{Ô
½¨»JÀ{Ô¨¼�Á¨¼ ¿3À{Á§½s¼ Æ�»G¼ Á¨¼{ç�º�»GÇäÔ�ÇäÔ�ÅÑÇÉÙ{¼%ÅÑÛÕÃ1Ë&ÀÂÊ3Ô§¼@,{ØJ¼%ÊJË%¼�À6Ú�½¨»J¼
Ê«ØG¾
æa¼%Á*ÀÂÚJ¿JÃ6ÁÄÃ6¾�¼%½¨¼%ÁÄÔEæ3¼ ÇÉÊGÐq½sØGÊG¼ Æ&�6Úá¼ â ¼%ÁL¿JÃÂÁsÃÂ¾e¼%½¨¼ ÁsÔLÃ6Ás¼
¼ Ã{Ô§ÇÑ¼%Á:½sÀ�9G½ ç
Ë"ÌÝË ������Ó��2Ó��eÔ�Ï[Ò	� Ï
��Ï
º�»G¼ Á¨¼eÇÑÔ­Ã1½¨¼wÔU½�Ô¨¼&½�À6Ú:�@�1¿aÀ{Ô¨ÇÉ½¨ÇÑÀÂÊJÔ�Ìû½ÄÃ6Ù{¼%Ê×ÚáÁsÀÂ¾,ø®ù¹úûòañwñ ü
Ð{ÃÂ¾�¼ ÔÄÎ�½s»JÃ�½�»JÃ�ß{¼/¿GÁsÀ�ßÂ¼ Ê�½¨À�æa¼�¿JÃ6Á¨½¨ÇäË&ØGÅäÃ6ÁsÅÑÛ�ÆGÇD��Ë&ØJÅÓ½�ÚáÀ{Á
½¨»J¼�¿GÁsÀÂÐ{ÁsÃÂ¾7½¨À Ô§À{ÅÉß{¼Âç �ZÊ ½s»G¼ Ô¨¼�¿aÀ{Ô¨ÇÓ½sÇÉÀ{ÊJÔ ó�½¨»J¼�ÀÂ¿J¿3ÀÂÒ
ÊG¼ Ê{½ÄÔ=Ì�¾�À{Ô§½¨ÅÑÛ�»«ØG¾åÃÂÊJÔ�¿GÅäÃ�ÛÂ¼ ÁsÔÄÎ­Æ¹¼ ¾eÀ{ÊJÔ§½¨ÁÄÃ�½¨¼wÆÖ¿GÁsÀ6ÚáÀ{ØGÊJÆ
ÇÑÊJÔ§ÇÑÐÂ»�½ÄÔ1ÇÑÊ�½¨À�½¨»G¼�Ð{ÃÂ¾e¼¤½¨»JÃ6½±ø®ù¹úûòañwñ ü6ó­Ã6½1½s»G¼¤½sÇÉ¾�¼�½¨»J¼
Ð{ÃÂ¾�¼ â Ã{Ô1¿JÅÑÃ�Û{¼ Æcó�Ë%ÀÂØGÅäÆéÊGÀÂ½Õ¾åÃ�½ÄËÄ»Nç]��ÀÂÊG¼ÏÀ6Ú�½s»G¼¤¿aÀ6Ò
Ô¨ÇÓ½sÇÉÀ{ÊJÔ�ÇäÔ�¼wÃÂÔ¨ÇÉÅÑÛ�Ás¼ Ô¨ÀÂÅÑßÂ¼wÆ±æ�Û¸Ô¨¼ Ã6ÁÄËÄ»&��½¨»G¼d,�ØJÃÂÅÉÇÉ½UÛ±À6Ú�½¨»J¼
Ù«ÊGÀ â ÅÑ¼ Æ¹Ð{¼qÇäÔ�½s»G¼
Ë%Á¨ÇÉ½¨ÇäË%ÃÂÅcÚ�ÃÂË&½¨ÀÂÁwç�ý�À{Ô§½�À6Ú*½¨»J¼ Ô¨¼�¿3À�Ô§ÇÉ½¨ÇÑÀÂÊ3Ô
â ¼%Ás¼×½¨»J¼�¾�ÀÂ½¨ÇÑß�Ã6½¨ÇÑÀÂÊ¦ÚáÀÂÁ�ÃÂÆGÆGÇÉÊGÐ¸ÃÂÆJÆ¹ÇÓ½sÇÉÀ{ÊJÃ6ÅãÚá¼ Ã6½¨ØGÁs¼ Ô=½sÀ
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Satisficing and Learning Cooperation in the Prisoner’s Dilemma
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3 A Satisficing Strategy For the Prisoner’s 
Dilemma
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4 Cooperation Among Satisficing Agents
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4.1   Convergence and Stability
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4.2  General Results
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4.3  Factors Leading to Cooperation
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