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ØgÐ��pÔ�+���!%ä+Ï¾ÓpÑ�ÎWÛ�Ø�ÔuÓfÕWÍ Ó@Í´Û@ÚpÔ'ÕC�¾Î<ÎFÐIÍ2Ù�ÐIÍÎWÔ'Õ<ß�Ôuæ�ÐnÓ@ÎWÔ�ÎWÏ2Ô'Û�ÕWàp÷Dø�Í´ÛpávÚ�Ð�Û�ã¾Ñ�Ð�ß�Ò2ÕWÛ@ÚpÔ'ß�Ô'ÍvÎÖ�ÛpãvØnæ
ÎWÏ2Ô'ÕWÔ�ÝBÛpÕWÔ�á¾Ô#ÎWÛ�Ø«ÐIß�ÐIÎ�Î<Ï2Ô4Ó@ß�Ûpã2ÍvÎ�ÛfÝ×Û@ÚpÔ'Õ �¾ÎWÎFÐIÍ2Ù´ávà ã¾Ñ�ÐIÍ2Ù�Ò2ÕWÔ'åBÒ2ÕWã2ÍvÐIÍ2Ù Ï2Ô'ã2ÕFÐnÑFÎ_Ðrâ'Ñ�Ð�Í¾ÑbÐrævÔ ÎWÏ2Ô
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Ópæ2æ�ÐIÎFÐIÛpÍ¾ÓRØlÒ¾ÛvÑFÎWåBÒ2ÕWã2ÍvÐIÍ2Ù#Ò2Ï¾ÓpÑFÔ�Ö�Ï2Ô'ÕWÔ�â�ÛpÍ¾æ�ÐIÎFÐIÛpÍ¾Ñ�ÓfÍ¾æ#ÕWãvØIÔuÑ�Ó@ÕWÔ�Ò2ÕWã2Í2Ôuæ�ÐIÍ´ÎWÏ2Ô\ÖDÓuà©ævÔuÑWâ�ÕFÐIá¾Ôuæ
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Ñ�ÐIß�ÒvØgÐgÝUà Î<Ï2Ô4ÎWÏ2Ô'Û�ÕWàp÷ �	Û ÓRÚpÛ@Ðnæ ÎWÏvÐnÑ�$/Nã2ÕWÍ&�vÕ Ó@Í&� 
����� �â �Ï¾ÓpÑ�ævÔ'ÚpÔ�ØIÛpÒ�ÔuæÜÓ@Í ÓRØIÙpÛpÕ_Ð�Î<Ï2ß â'Ó>Ø«ØIÔuæ
-¾ñ�é¾í��eñ �lî �$ë�óî�õnîvö 
C�,5�!�� ÷&��ÏvÐnÑ�ÓRØIÙpÛpÕFÐIÎWÏ2ß ÙpÔ'Í2Ô'Õ ÓfÎWÔuÑDÓRØgØ/ÎWÏ2Ô'Û�ÕFÐIÔuÑDÎWÏ¾ÓfÎâ'Ó@Í#á¾ÔýØIÔuÓ@ÕWÍ2Ôuæ Ö�ÐIÎWÏ
æ�Ð! 	Ô'ÕWÔ'ÍÎDÑFÔ'Î<ÎFÐIÍ2ÙÑ�Û@Ý	ÎWÏ2Ô�â�ã2ÎWÛ  ´Ò¾Ó@Õ Ó@ß�Ô'Î<Ô'Õ$ÛfÝ�$ES ��� Ì j 	sÑ�â�ã2ÎWÛ� ÑFÎWÛpÒ2ÒvÐIÍ2Ù4â�Õ_Ð�Î<Ô'ÕFÐIÛpÍB
/$/Nã2ÕWÍ&�vÕ Ó@Í&�pä
����� �pá%� ÷ ��ÏvÐnÑ#ÑFÔ'ÕFÐIÔuÑ©Û@Ý�ÎWÏ2Ô'ÛpÕ_Ð�ÔuÑ�ÐnÑ©ÙpÔ'Í2Ô'Õ Ó@Î<Ôuæ ÐIÍ�Ó ÎWÛ�Ò2åqævÛ>Ö�Í ÝhÓpÑ_ÏvÐ�Û�Í	÷ ��Ï2Ô�ß�ÛÑ_Î4â�Ûpß�ÒvØIÔ�þ
ÎWÏ2Ô'ÛpÕ<à Ö×Ð�Î<ÏvÐ�Í ÛpÍ2Ô#ÑFÎ Ó@Í¾æ2Ó@Õ�æ�Ô'ÕWÕWÛpÕ\Û@Ýeâ<ØnÓpÑWÑbÐ �Kâ'ÓfÎFÐIÛpÍ Û@ÝDÎWÏ2Ô©ß�ÛÑFÎ�Ópâ'â�ã2Õ Ó@ÎWÔ©ÎWÏ2Ô'ÛpÕ<à´ÐnÑ�Ñ_Ô�Ø�Ôuâ�Î<Ôuæ
ÓpÑ�Ó#ÑFÎ Ó@Õ<ÎFÐIÍ2Ù4Ò�Û@ÐIÍÎ�ÝBÛpÕ�ÎWÏ2Ô�Ò¾ÛÑFÎ<åBÒ2ÕWã2ÍvÐIÍ2Ù´Ò2Ï¾ÓpÑFÔp÷ ��� �×Ï2Ô�Ï2Û�Ò¾Ô\ÐnÑ�ÎWÏ¾Ó@Î�ÎWÏvÐnÑ�ÎWÏ2Ô'ÛpÕWà Ö�ÐgØ«Ø�Í2Û�Îá�Ô
Ó@Í©Û@ÚpÔ'ÕWåqÑ�ÐIß�ÒvØgÐ!�Kâ'Ó@ÎFÐIÛpÍ 
BÐIÎ�ÐnÑ�ß�ÛpÕWÔ�â�Ûpß�ÒvØIÔ�þúÎ<Ï¾Ó@Í4Î<Ï2Ôß�ÛvÑFÎDÓpâ'â�ã2Õ Ó@ÎWÔ�ÎWÏ2Ô'ÛpÕ<à�ÝBÛpã2Í¾æ#ÑFÛ\ÝqÓ@Õ<� ä�á2ã2Î
Ö�ÐgØgØ^ÓRØnÑFÛ�á¾Ô�â<ØIÛÑ_Ô�ÎWÛ�ÎWÏ2Ô�ÐIÍÎWÔ'Í¾ævÔuæ©Î<Ï2Ô'ÛpÕWà 
BÐIÎ Ñ�Ópâ'â�ã2Õ�Ópâ�à�ÐnÑDÑ_ÎFÐgØ«Ølâ<Ø�ÛvÑFÔ�ÎWÛ�Î<Ï2Ô�á¾ÔuÑFÎDÑFÛ\ÝqÓ@Õ<� ÷ ��Ïvã¾Ñ
ÛpÍvØIà Ó�ØgÐ�ß�Ð�Î<Ôuæ Ó@ß�Ûpã2ÍvÎÛfÝ$Ò2ÕWã2ÍvÐIÍ2Ù�Ï¾ÓpÑ�Î<Û4á�Ô4Ò�Ô'ÕFÝUÛ�ÕWß�Ôuæ+÷D�,5�! 	sÑ�ÐIß�ÒvØIÔ'ß�Ô'ÍvÎ Ó@Î_Ð�Û�Í ß4Ó�ævÔ�ã¾ÑFÔ
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Ï¾ÓRØgÝ�Û@ÝDÎWÏ2Ô#Û@ÚpÔ'ÕC�¾ÎWÎFÐIÍ2Ù ÎWÕWÔ'Ô#â�Û>Ú�Ô'Õ Ñ\ÎWÏ2ÔúÑ_Ô'Î Ñ.- ÓfÍ¾æ 5�Û@ÝÎWÏ2Ô©ÎWÕ Ó>Ð�ÍvÐIÍ2Ù�ÐIÍ¾ÑFÎ�Ó@Í¾â�ÔuÑ'÷B� Ï2Ô'Í ÎWÏ2Ô

M  jN��pnQS	Y:ri[VPCnfbQg S	YpS	`�YCZQS	RC[Vg�hQXcPCnf[i]^Z�ZfRCbQ]^U�n6Pu]t_>[/`cS	`�� " �*� ���RC[�S	r�]t`�y ��RTS	[Vgfr,]t`�y �wW	YCn�[V`�y	� OQPCb>`f[>y�M���� � �
xpnf[VRC[:PCn�[:r�b>YCPlam[V`f[VRu]�W�g�[VUuS	YTS	b>`#PCRC[V[:x�S	PCnjS	`#PCnjS	YpYCPu]^`�gz]tRCg#[VRCRCb>Rpr,]^RCatS	`cS	YJYC[�W	[VUVPC[Vg#]^YJ]�e\`z]�W�PCn�[/b>RCX>N

$�



Ò2ÕWã2ÍvÐIÍ2Ù ÓRØIÙpÛ�ÕFÐIÎWÏ2ß ævÔuâ<ÐrævÔuÑ�ÎWÛ Ò2ÕWã2Í2Ô#ÎWÏ2ÔuÑFÔ©ÎFÖ$Û�ØIÔuÓuÚ�ÔuÑ'älÎWÏ2Ô�ÐIÕ�Ó@Í¾â�ÔuÑFÎWÛ�Õ�Í2Û2ævÔ©á¾Ôuâ�Ûpß�ÔuÑ�Ó#ØIÔuÓRÝ
ÎWÏ¾Ó@Î�Í2Û@Ö â�Û@ÚpÔ'Õ Ñ�ÎWÏ2Ô�Ô�þ¾Ó@ß�ÒvØIÔuÑ � [ � ÷ ��Ï2Ô�ØIÔ�ÝUÎ�á2Õ Ó@Í¾â<Ï#Û@ÝlÎWÏ2Ô�ævÔuâ<ÐnÑ�ÐIÛpÍ´ÎWÕ<Ô'Ô�ÐrÑ�Í2ÛpÎ�ÐIÍ*=¾ã2Ô'Í¾â�Ôuæ
ávà4ÎWÏvÐnÑ�ÛpÒ¾Ô'Õ�Ó@ÎFÐIÛpÍ	÷

Pruning

Training
ExamplesA B C D A B C D


FÓ��

Pruning

Training
Examples

Training
Examples

A

B

C

C
AB1

B2


qá%�

$jÐIÙpã2ÕWÔ# 2ùc!%ÛÑFÎWåBÒ2Õ<ã2ÍvÐ�Í2Ù ÐIÍ 
bÓ���æ�Ð�Ú�ÐnævÔ'åqÓ@Í¾ævåqâ�ÛpÍ¾û�ã2Ô'Õ Ó@Í¾æ 
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