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U�d�euYHSlhZj rHcqd�U�hØÒxUô�T\Vb
SlhijôU�\VjT�ChiYHhi\VjCr;� �Fj \VeH�Td�e�YH\ôSljg×
rHÛad�e�YunChir �gWCd�rHYuhi\VjOvad�SVU�nëruU�nCd�b
d]Û�Slr5hib]cCXid�b
d�jgYud��¾WCrÈ×
hijCÔ�U�Xi\lrHd�Xi[�eHd�XiSVYud��
b]d�YHnT\��Tr�vVjCSlb
d�Xi[lv_t_SVeHhi\lWCr�tVd;eHrHhi\ljCr�\_^
k hirHU�euhZb]hijCSVYuhZ\ljg×FÝCSVrud���SVjT�	��d;U�\VÔljChiYHhi\Vjg×FÝCSlrHd��
ó���ø½jCd�YÈ×
Ûa\VeHÕgr�ï~k3ó��:ø SVjC�
� ó��:ø���÷�vghZj�Slj�SVYuYHd�b]cCY)YH\�XZhib]hZYOYunCd
SVb]\VWCjgY�\�^±ÝChiSlr5YunCSVY�U�\lWCXi�ëÝqd�hZjgYueH\g�CWCU�d;�¸Ýg[7�Ch�� d�eud�jgY
SVjT�±WTjCeHd�XiSlYHd���Xid�SVeujChijCÔ�cTSVeHSl�ChiÔVb]r�� Ñ XiXVYunCd�ruUonTd�b
d�r�Û�d;eHd
YHd;rHYHd;�Ö\lj�YHnCd SVeuYHhØÒxU�hiSVXT�C\Vb]SVhijCr)cCeHd;t�hi\lWCrHXi[�ÔVd�jCd;eHSVYud���YH\
SVjTrHÛad�e � WCd�ruYHhi\Vj����
Ñ XiYHnT\VWCÔln�hZY�hir5\�^�YHd;jëSV�Tt�hirud��ëYu\ÓYud�rHY�ru[�ruYHd�b]r5\le5ng[l×

cq\VYHnTd�rHd�ra\_^OhijgYHd�eud�rHYa\Vj�eHd�SlXØ× Ûa\VeuXZ�{�C\Vb]SVhijCr�v_YunChir%ÛaSVrMjC\VY
�Cd�ruhieHSVÝTXZdahij�YHnThZr)ruYHWC�C[l�.�FjC�Cd�d�� v�YunChir%ruYHWC�T[�hir%hijgYHd;jC�Cd���YH\
rHWTÔVÔVd;rHY�jTd�Û �ChieHd�U;YHhi\VjCra^~\Vea^�WCYuWCeHd{eHd�rud�SVeuUon v:SVjC�]^�\le�YHnChir
cCWCeucx\lrHd_v SVeHYuhØÒxU�hiSVX��C\lb
SlhZjTr�SVeudÖÝqd�ruY
rHWThZYud��írHhijCU�dÉYHnCd�[
SVXiXi\_Ûët_SleHhi\VWTr%�T\Vb
Slhij�U�nCSVeuSVU�Yud�eHhirHYuhiU�r�YH\�Ýqd�U;\VjgYHeu\VXiXid���SVY
Û�hiXiX��
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complexity (c) = 3, + = class 1, - = class 0

 +        -         +        -        +        -        +        -

     0     .125    .25    .375     .5     .625    .75    .875      1
R:hiÔlWCeHd���) Ñ �aSVU�ÕgÝq\VjCd5óÇ\��Td�X:\�^À`a\Vb]cCXid��ghiYF[5�
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�Fj \Veu�Cd�e½YH\ôSljCrHÛad�e � WCd�ruYHhi\Vj �_v5S rHd�euhZd;r�\_^
SVeuYHhØÒxU�hiSlX
U;\VjCU�d;cCYF×FXid�SVeujChijCÔÜ�C\Vb]SVhijCr½Û�SlrëÔVd;jCd�eHSlYHd��éYunCSVY7t_SVeuhZd;r
SlXi\VjCÔ�YHnCeud�d��Ch�� d�eud�jgY��Chib]d�jCrHhi\ljCr�)�YunCd��Cd�ÔleHd�d�\_^�à�BVçCà�èDC
�
à�BlåECqáZè�FVä��HG_vCYHnTd5ã�äJI�è�\�^:YHnCd{YHeHSlhijChijCÔ�rHd;Y�vxSljC�
YunCd3Xid�tVd�X�\_^
äñå5æ�â_áiâVçCà�è Ýxd;YFÛ�d�d;jÓYunCd�YFÛa\�U�XiSVrHrud�r�� m�nCd�rHYuSVjC�TSVeH�ÉU�XiSVrF×
ruhØÒxd�earH[grHYud�bÜYHd�ruYHd��]\Vj�YHnThZr)�C\lb
SlhZj{Û�Slr%S{rHhib
cCXid�k3ó���ø
ru[grHYHd;b#ruWCU�n�SVr YHnCd�\ljCd5�Td�rHU�euhiÝxd��7hijëïK�ÄWCb
d�XinCSleHY;vx|�hijg×
Yu\VjOv:ò �ôhiXiXihZSlb�r��·õlöVwl÷���m�nThZr rHd�U;YHhi\Vj�ÒqeHrHY3�ChiruU�WCrHrud�r3YHnCd
�T\Vb
SlhijÖÔld�jCd�euSVYuhZ\ljÓcTeH\gU�d�rur3^�\VXiXi\_Ûad���Ý�[ÉS
eHd;cx\leHY�\�^�YHnCd
eud�rHWTXZYur�\lÝCYHSlhZjTd���Ý�[�k3ó��:ø \Vj�YHnCd{t_SVeHhi\lWCr��T\Vb
SlhijCr��

LNM�O.P!Q�RTSVUDWYX[Z\W)ZA]^SA_<U�QNW
RT\Ve3YunCd5d;��cqd�euhZb]d�jgYHr3\_^aYHnChir3rHd�U;YHhi\VjOva���Vz0�C\Vb]SVhijCr�Ûad�eHd
U;eHd�SlYHd��¾Û�hiYun
t_SVeuhi\VWCraU�\Vb�ÝThZjTSVYHhi\ljCr)\_^%U;\VjCU�d;cCY�U�\Vb]cCXid��l×
hiYF[lvVYHeuSVhijChijCÔ rHd�YarHhiü�d_vgSVjT���Cd�ÔVeud�d�\�^ hib�ÝCSlXiSVjCU�d�� m�nTd�ÔVd�jg×
d;eHSVYuhi\Vjôb]d�YHnC\g�íWCrud��ôÛaSVr
hijCrucChieHd�� Ý�[ìï�fgU�nCS`� d;eß��õVõl�V÷
Û�nT\5�Cd;rHhiÔVjCd;�ÖS�rHhib]hZXiSle:^~eHSVb]d�Ûa\VeHÕ{^�\le�Yud�rHYuhZjTÔ5YunCd3d�� d;U�Y
\�^+\_tld�eFÒqYHYHhijCÔÉS_tV\Vhi�CSljCU�d�hijÓrucCSVeurHd
�TSVYHSÉrHd�Yur��¾|�\_Ûad�tld�e�v
YunCd
YFÛa\��CSVYuS¾ÔVd;jCd�eHSlYHhi\Vj�ruU�nCd�b
d;r�cCeHd;rHd�jgY�S�jgWCb�Ýxd;e�\_^
�ThJ�Od�eud�jCU�d�r;�
�Fj�b
\leHd �Cd�YHSlhiX�vgd�SlUonÉ\_^%YunCd
� �Vz{ÔVd�jCd;eHSVYud��¾�C\lb
SlhZjTr�hir

\ljCd�×F�Chib
d�jTrHhi\VjCSlXOÛ�hiYHn¾hijCcCWTYHr3hijÖYunCd8a y�v���b%euSVjCÔld5SlrHru\�U;h}×
SlYHd��7Û�hiYHnë\ljCd
\�^�YHnCd]YFÛ�\½U�XiSVrurHd�r¾ïu�
\le5yV÷Ã��m�nCd
hijCcCWTY
euSVjCÔld�hir��Chitghi�Cd���hijgYH\�S{j�WTb�Ýxd�eM\_^:eHd;ÔVWCXiSVeMhZjgYud�eHt_SlXZr ï¯h~��d_�iv
hijgYHd;eHt_SVXir \_^�YHnCd�rHSlb
d�ruhZü;d·÷�v:d;SVU�n�SVrurH\gU�hiSVYud��ÓÛ�hiYun¾S��ChØ^¯×
^~d�eHd�jgY�U�XiSVrur�t_SVXiWCd_�¾`a\VjgYuhZÔlWC\VWTr±hijgYHd;eHt_SVXir3nCS_tld�\VcCcq\VruhZYud
U;XZSlrHr3t_SVXiWCd;r�SVjT�¾YHnCd��Cd�ÔleHd�d�\�^�U�\ljCU�d�cCY3U�\lb
cCXid��ghiYF[
U;\VeF×
eud�rHcq\VjT�Cr�YH\�YHnCd jgWCb�Ýxd;e�\_^:SlXZYud�eHjTSVYHhijCÔ{hZjgYud�eHt_SlXZrMcCeHd�rud�jgY
hij]YHnCd3�C\lb
SVhijO� Ñ U�YHWCSlXOYHeuSVhijChijCÔ�rud�YHr SVeHd ÔVd�jTd�eHSlYHd���^~eH\Vb
YunCd�rud
ÝCSlUoÕgÝq\VjCd�b]\g�Cd�Xir�Ýg[¾ruSVb
cTXZhijCÔ�cq\VhijgYHr3SlY�eHSljC�C\Vb
ïñWCrHhijCÔ�S�WCjChØ^�\leHb �ChirHYueHhiÝCWCYuhZ\ljx÷�v ^�eH\lbéd�SVU�n½\_^�YunCd�hij�Yud�eF×
t_SlXir��)m�nCd3j�WTb�Ýxd�ea\_^)cx\lhij�Yur�rHSlb
cCXid���^�eu\Vb�d;SVU�n�hZjgYud�eHt_SlX
�Td�cxd;jC�Cr3\Vj�YHnTd±ruhiü�d�\_^�YunCd3�C\Vb]SVhij�SVr�Ûad�XiX:Slr�\Vj�hiYHr��Cd�×
ÔleHd�d{\_^%hib�ÝCSlXiSVjCU�d�� Ñ jÖd;��Slb
cCXid�\�^ÀS�ÝCSlUoÕgÝq\VjCd{b
\g�Cd�Xqhir
runC\_Û�j�hijÇR�hiÔVWTeHd��_�
R�hitVd �Ch�� d�eud�jgY�U�\lb
cCXid��ghiYF[�Xid�tld�Xir�Û�d�eud3U�\VjCruhi�Cd�eHd;�ëï�c�d

�`e0e zl÷�Û�nCd�eudÓd�SlU�n@Xid�tld�X~v�c_v�U�\leHeud�rHcq\VjC�TrÓYu\ëS�ÝCSlUoÕgÝq\VjCd
b]\g�Cd�X)U�\Vb]cx\lrHd��½\_^���f{eHd�ÔlWCXiSVe�hijgYHd�eut_SVXir��
RT\Ve3d��gSVb]cCXid_v
YunCd¾�C\lb
SlhZjTr±Ôld�jCd�euSVYud��ôSVY�U;\Vb
cTXZd;��hiYF[½Xid�tVd�XEcgd ��SVeud
ruWCU�nôYHnTSVY�d�tVd�eu[ícx\lhZjgY�Û�nC\Vrud¾hijCcCWCY�hir�hijëeHSljCÔVd'a�ygv �}zV÷
hir SVrHru\gU�hiSVYHd;�ÓÛ�hiYHnÉS
U�XiSVrur3t_SVXiWCd�\�^±�_vOÛ�nChiXid3d�tVd�eu[¾cq\VhijgY
Û�nT\VrHd hijCcCWCYahir�hij�eHSVjTÔVd5ïÈ�}zgvO��bxhiraSVrHru\gU�hiSVYHd;�
Û�hiYHn�S�U�XiSVrur
t_SlXiWCd�\�^%y � Ñ YMU�\Vb]cCXid��ghZYF[3Xid�tld�X,cEd �gvVcq\VhijgYHr�hij�hij�Yud�eHt_SlXir
a�y�v�� �VzV÷ SljC�ôïF�}zgvM� ùlzV÷ SVeud�SVrurH\gU�hiSVYud���Û�hiYHn½U�XiSVrHr{t_SVXiWCd��
Û�nThZXid�YHnC\lrHd�hij½hZjgYud�eHt_SlXZr�ïÈ� �lzgv��}zl÷�SljC�íïF�}ùVz�vÀ�hb�SVeud�SVrurH\_×
U;hZSlYHd��½Û�hiYHn¾U;XZSlrHr t_SVXiWCd5y � d;YHU_�ivOeHd�ÔlSVeu�CXid�rHr3\_^aYHnCd�rHhiü�d�\_^



YHnTd±YueHSlhZjThZjTÔ5rud�Y�SljC��hZYur��Cd�ÔleHd�d�\�^%hib�ÝCSlXZSljCU�d_� �
R�hZtldÓYueHSlhZjThZjTÔ¸rud�Y¾ruhZü;d�rÓÛad�eudëU�\ljCrHhi�Cd�eud��þï�� d �`e e}zl÷

Û�nCd�eud�d�SlUon ruhZü;d_v���víU�\VeueHd�rucx\ljC�CrÜYH\ SþYueHSlhZjThZjTÔþrud�Y
\_^�rHhiü�d����	��

�Oïuï�zVylyVy��V� �l÷ < �	��÷Ã� fghijCU�d YHnChirôYueHSlhZjThZjTÔ
rHd;YÓruhZü;d¸hijCU;XZWT�Cd�r¾SlXZX�YHnTdëeHd;ÔVWCXiSVeÉhZjgYud�eHt_SlXZrÉhZj YunCdë�T\_×
b
SlhijOv:d�SlUoníeud�ÔVWCXiSle�hij�Yud�eHt_SlX�hir;v�hij½^�SVU;Y�v�eHd;cCeHd�rud�jgYHd��ìÝg[
���	�


� ïuïHï~zVyVyly	�l� �V÷ < �	��÷�� �`fo÷ YHeuSVhijChijCÔ
cq\VhijgYHr�ïñÝxd�^~\VeHd�YunCd
hib�ÝCSVXiSljCU�da^�SlU�YH\le�hir�U�\VjTrHhi�Cd�eud��x÷���RT\Ve�d��gSlb
cCXid_vCSlY�S�rHhiü�d
Xid�tVd;X�\_^�� dé��SVjT�ÓSlY�S¾U�\lb
cCXid��ghiYF[�XZd;tVd�X�\�^ c
d ��SVjC�
Ýqd�^�\VeudÓSljg[ëhib�ÝCSVXiSljCU�d
hir�YuSVÕVd;jôhij�Yu\�U�\VjTrHhi�Cd�euSVYHhi\ljOv�hijg×
YHd;eHt_SVXir
a�y�v�� zl÷ SVjC�ìïF�}zgv���b�SleHd]d�SVU�nëeud�cCeud�rHd�jgYud��ôÝg[¸��zVù
d��gSVb]cCXid�r��
�~^3YHnCd]rHhiü�d�hir�YHnTdÖruSVb]d_v%ÝTWCY5YunCd�U�\Vb]cCXid��ghiYF[
Xid�tVd;X�hir�c d ��vOYHnCd�j�d;SVU�nÓ\�^+hijgYHd;eHt_SVXir a y�v�� �Vzl÷�v�ïF� �Vz�v)� zl÷�v
ïF�}z�vC�}ùVzV÷ÀSVjC�¾ïÈ� ùlzgvx�hbxU�\lj�YuSVhijCr�ùlö3YHeuSVhijChijCÔ3d��gSVb]cCXid�r��ld�YHU_�
R�hZjTSVXiXi[VvTÒxtVd�Xid�tld�Xir±\�^+U;XZSlrHr�hib�ÝCSlXiSVjCU�d3Ûad�eHd]SVXirH\�U�\ljg×

rHhi�Cd;eHd�� ï�� d��`e0e zl÷3Û�nCd�eud¾d�SlUoníXid�tld�X~v��Fv�U�\leHeHd;rHcq\VjC�Cr]YH\
YHnTd�rHhiYHWCSlYHhi\Vj�Û�nTd�eHd d�SVU�n�rHWTÝg× hijgYHd;eHt_SVXT\_^:U�XiSVrur���hir)eHd�cTeHd�×
rHd;j�Yud���Ýg[�SVXiX:YunCd5�TSVYHS]hiY�hir�jC\leHb]SVXiXi[5d�jgYuhZYuXid��ÓYu\ÓïñÔVhitVd�j
c3SVjC���·÷ÃvxÝCWCY d�SVU�n¾ruWCÝg×Fhij�Yud�eHt_SlXO\_^�U�XiSVrur±y�U�\ljgYHSVhijCr�\ljCXi[
���Tï����	� ���¯÷FYHn�ïñeH\VWTjC�Cd��x÷a\�^%SlXZXqhiYHrajC\Veub
SlXZXi[�d;j�YuhiYHXid����CSVYuSC�
m�nChir�b
d�SljCr
YunCSVY]d�SVU�n \�^5YHnCd½rHWTÝg× hijgYHd;eHt_SVXir�\_^�U�XiSVrHr¾y
SVeud�eud�cCeud�rHd�jgYud��
Ýg[����	��

�OïuïHïHï~zVylyVy	�l� �l÷ < �	�u÷�����f�÷��Tï�� ��� ���»÷u÷
YHeuSVhijChijCÔ�d��gSlb
cCXid�r;�±RC\le�d��gSlb
cCXid_vT^�\Ve c d �_v�� d �_vOSVjC�
�Vd �gv_hijgYHd�eut_SVX�a y�vV�}zV÷qhir�eHd�cCeud�rHd;j�Yud��
Ýg[��·zlùad��gSVb]cCXid�rOSVjC�
ïF�}z�vÀ�hb�hZr eHd�cTeHd�rud�jgYHd��7Ý�[¾ùlõ ���~^�c d �gv�� d �{SVjC��� d8��v
YHnTd�jga�ygvg� �VzV÷ SVjC��ïF�}z�vC�}ùVzV÷ SVeud�d�SVU�n�eHd�cCeud�rHd;j�Yud���Ýg[5ùVö d��l×
SVb]cCXid�r�Û�nChiXid�ïF� �Vz�vx�}zl÷�SljC��ïF�}ùVz�v �hb:SVeHd{d�SVU�n�eHd�cTeHd�rud�jgYHd��
Ýg[��ly �Cd�YuU_�
�Fj
YunCd�eHd;cx\leHYHd;�Óeud�rHWCXiYur�vxYunCd�jgWCb�Ýqd�ea\_^%Yud�rHYuhijCÔ
cq\VhijgYHr

eHd;cCeHd�rud�jgYHhijCÔ7d�SVU�nírHWCÝ�× hijgYHd�eut_SVX�ÛaSVr�ÕVd�cTY�Òx�gd�� ïñSVY
zVyl÷��
m�nChir�b]d�SVjTr�YHnCSlY�SVXiX��C\Vb]SVhijCra\_^�U�\lb
cCXid��ghiYF[�Xid�tVd;X)c d��
SVeud3YHd�ruYHd��½\Vj¾zVy{cq\VrHhiYuhZtld3SVjC�¾zVy{jCd�ÔlSVYuhZtld3d��gSVb
cTXZd;r��CSVXiX
�C\lb
SVhijCr{\_^±U;\Vb
cTXZd;��hiYF[½Xid�tVd�X c[d �½SVeudÖYud�rHYud��ì\Vj@��yVy
cq\VrHhiYuhZtld3SVjC�½�·yVy{jCd�ÔlSVYuhZtld3d��gSVb
cTXZd;r��Cd�YuU_�

L�M��! gZ#"%$'&�_	")( Q�][P+*-,/.
m�nCd�eud�rHWTXZYur ^�\Ve�k3ó���øëSleHd��ThZrucCXiS_[Vd���hij¾R�hZÔlWCeHd,��Û�nChiUon
cCXi\VYur5YunCd�d�eHeu\Ve
k3ó���ø \VÝTYHSVhijCd;��^�\le5d�SlU�n¸U;\Vb�ÝChijCSlYHhi\Vj
\_^)U�\VjTU�d�cCY3U�\lb
cCXid��ghiYF[VvlYHeHSlhijChijCÔ5rud�Y�ruhiü�d_vOSVjC��hib�ÝCSlXZSljCU�d
Xid�tVd;X��'0)SlUon{cCXi\VY:hij5R�hiÔVWTeHd ��eHd;cCeHd�rud�jgYHraYHnCdacCXi\VY�\VÝCYuSVhijCd��
SVYMS±�ThJ�Od�eud�jgY�ruhZü;d_��m�nCd�Xid�^�Yub
\VruY)cCXi\VY)U�\VeueHd�rucx\ljC�CraYH\�YunCd
rHb]SVXiXid�rHY)ruhZü;d�ï���d �·÷MSVjC��cTeH\VÔleHd�rurHd�r WCjgYHhiXqYHnCd eHhiÔVngYHb]\VruY
cCXi\VY Û�nChiU�n¾U�\VeueHd�rucx\ljC�Cr�YH\]YHnCd�XiSVeHÔld�rHY�ï�� d zV÷���� hZYunChij
d�SlUon�\�^�YHnCd;rHd
cTXZ\lYHr;v%d�SlU�n�U�XiWCrHYud�e5\�^�ÒqtVd�ÝCSleHr�eud�cCeHd;rHd�jgY
YHnTd±U;\VjCU�d;cCY�U�\lb
cCXid��ghiYF[�XZd;tVd�X~��m�nCd3Xid�^�Yub
\VruY�U�XiWCruYHd�e U�\VeÈ×
eHd;rHcq\VjC�CraYH\3YunCd�ruhib
cCXid�ruY%U;\VjCU�d;cCY�ï�c�d �·÷�SljC�5cTeH\VÔleHd�rurHd�r
WCjgYHhiXOYunCd�eHhiÔln�Yub
\lrHYa\VjCd3Û�nChiU�n¾U�\leHeHd;rHcq\VjC�Cr3Yu\�YHnCd�b]\VruY
U�\lb
cCXid��ìï�c.d zV÷Ã���ôhiYHnChijôd�SlU�n@U�XiWCruYHd�e;v3ÒxjCSlXZXi[lv�d�SVU�n
ÝCSle5U�\leHeud�rHcq\VjC�Tr
YH\½S½cCSVeuYHhiU�WCXiSVe�hib�ÝCSVXiSljCU�d�XZd;tVd�X~��m�nCd
Xid�^�Yub
\VruY�ÝCSVe U�\VeueHd�rucx\ljC�Cr�Yu\
YunCd5b]\VruY�hZb�ÝTSVXiSVjCU;d��
Xid�tld�X
ï�� d��·÷{SVjT��cCeH\lÔVeHd;rHrHd;r
WCjgYHhiX�YunCd
euhZÔlngYHb
\lrHY�ÝTSVe�Û�nChiUon
U�\leHeHd;rHcq\VjC�Cr]YH\½YHnCd]b
\lrHY�ÝCSlXiSVjCU�d;�ëXid�tVd;X�ï�� d=zgv�\Ve�jC\
hib�ÝCSVXiSljCU�d·÷Ã� m�nTd�nCd�hiÔln�Y)\�^:d�SVU�n�ÝCSle�eHd�cTeHd�rud�jgYHr�YHnTd�S_tVd;eF×
SVÔld)cxd�euU�d�jgY)d�eHeu\Ve)eHSlYHd�\lÝCYHSlhijCd��3Ýg[±k3ó��:ø½ïñ\_tVd�eqÒxtld�eHWTjCr
\Vj{�Ch�� d�eud�jgY��C\lb
SVhijCrqÔVd;jCd�eHSlYHd���^~eH\Vb YunCdarHSVb]d)ÝCSVU�ÕgÝx\ljCd
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b]\g�Cd�X¯÷�\lj�YHnCd��T\Vb
Slhij�YHnChir�ÝTSVe�eHd;cCeHd�rud�jgYHr;��ø)Xid�SlrHd�jC\VYud
YunCSVY{SVXiX)ÔVeHSlcCnCr�hijC�ThZU;SVYHd�S�XiSVeHÔld�SVb]\VWCjgY�\_^�t_SVeuhiSVjCU�d�hij
YunCdaeHd�ruWCXiYHr:�Td�rHcChiYud�YunCd)^�SlU�Y:YunCSVY�SVXiX_eHd�ruWCXiYHr)Ûad�eHdaS_tVd�euSVÔld��
\_tld�e�ÒqtVd��Ch��Od�eHd;j�Y3YueHhiSVXir�� m�nCd5U;\VjCU�XiWCruhi\VjCr �Cd�eHhitld��¾^~eH\Vb
YunCd�rud�ÔVeHSlcCnCr)YHngWCr)eud�úxd�U�YMÔVd�jCd;eHSVXTYHeHd;jC�Cr)eHSlYHnCd�eMYHnCSlj�rHcqd�×
U;h}ÒqU�eHd�ruWCXiYHr;�±�ad�U�SlWCrHd�YHnCd{rHU�SlXZhijCÔ�\�^�YHnCd��Ch�� d;eHd�jgY�ÔleHSlcCn
hir3jC\lY�jCd�U;d�rHruSVeHhiXi[½YHnCd�rHSlb
d_vOXihijCd�r�Ûad�eud��CeHS_Û�j¾SlY�zgv��·y�v
��zgv)d�YHU��¾cxd�euU�d�jgY�d�eHeu\Ve�b
SVeuÕgr±hij½\Veu�Cd�e�YH\�^�SlU�hiXihZYuSVYud�YHnCd
hijgYHd;eHcCeud�YHSlYHhi\Vj¾\�^%YunCd3eHd�ruWCXiYHr��
�ad�U�SlWCrHd�YunCd�cqd�eÈ^�\Veub
SVjTU�d�\�^xk±ó �:øÉ�Cd�cqd�jC�Cr�WTcx\lj�YHnCd

jgWCb�Ýqd�e�\_^xnChi�C�Td�j�WCjChiYur%hiY�WCrHd�r;vVÛad�d��gcqd�eHhib]d�jgYHd���Û�hiYHn ��v
�Tv ö0SVjC���·w�nThZ�T�Cd�j¾WCjThZYur�SljC��eHd�cq\VeuYHd���\ljCXi[
YHnTd�eHd�ruWCXiYHr
\lÝCYHSlhijCd�� Û�hiYHnìYHnCd7\VcCYuhib
SVX jCd�YFÛa\VeuÕ@U�SlcCSVU;hZYF[l��Þ�YunCd�e
�Td�^�SVWTXZY�t_SlXZWTd�r
Ûad�eHd�Õld�cCY�Òq��d;�/ïñh���d_�iv�SlXiX±YunCd½jCd�YFÛa\VeHÕgr
Ûad�eud�YHeuSVhijCd���Ýg[5YunCd��Od;tVd�jgÝqd�eHÔ�×Èó�Sle �gWCSleH�CYa\VcCYuhib
hiü�SVYuhi\Vj
b]d�YHnT\�� v�YunCd�Xid�SleHjChijCÔ�euSVYud�ÛaSVr�rud�Y�SVY�y��}yC���lYHnCd jCd�YFÛa\VeHÕgr
Ûad�eud5SlXZX�YHeuSVhijCd���^~\Ve�S]b
Sl��hib�WCbÜ\_^��Vyly�d�cq\�U�nCr{\Ve�WTj�YuhiX
YunCd�cqd�eF^�\leHb]SVjCU�d�ÔVeuSV�Chid�jgY �Cd�rHU;d�jC�Cd��7Ýxd;XZ\_Û �·y54:ê76��:SljC�
YunCdaYHnCeud�rHnC\lXi��^�\le:�ChiruU�eHhib
hijCSlYHhi\Vj Ýxd;YFÛ�d�d;j�YHnCdaYFÛ�\ U�XiSVrurHd�r
ÛaSVr�rHd�Y�SVY)yg�}zV÷Ã�:m�nChirOb
d�SljCrOYHnTSVY:YunCd�eud�rHWCXiYur%SleHd�eud�cq\VeHYud��
S�× cq\VruYHd�euhi\VeHh�ïñS_^�Yud�e�U�nCd�U�ÕghijCÔ5SlXiXxYunCd3cx\lrHrHhiÝCXid3jCd�YFÛa\VeuÕ�U�S_×
cTSVU�hiYHhid�r;vOYHnCd�Ýxd;rHY3eHd�ruWCXiYHr3SVeud�eHd;cx\leHYHd;�x÷��5ý3hitld�j�YHnCd{^�SVU;Y
YunCSVY�d;SVU�níd��gcxd�euhib
d�jgY�hir5eud�×FeHSVjôzÉYHhib
d;r�v�hiY�hir�Ýxd�Xihid�tld��
YunCSVY3YunCd5S�× cq\VruYHd�euhi\VeHhMt�hid�Û hir3rHW !
U�hid�jgY�v:d�rucxd;U�hiSVXiXi[¾rHhijCU�d
SlXiXOYHnCd3rH[gruYHd�b]r�SVeHd{YHd�ruYHd��¾WTjC�Cd�e YHnCd3rHSlb
d U�\VjC�ThZYuhi\VjCr;�
m�nCd{eHd�ruWCXiYHr�hijC�ThZU;SVYHd{rHd�tld�eHSlX%cq\VhijgYHr�\�^�hZjgYud�eHd�ruY��±R�hieHruY�v

jT\Öb]SVYuYHd�e�Û�nCSlY3YHnCd�rHhiü�d�\_^�YunCd�YHeuSVhijChijCÔ�rud�Y�hir�vOXihijCd�SVeuXi[
rud�cCSleHSVÝTXZd{�C\Vb]SVhijCr3ï¯�C\lb
SVhijCrM\_^�U�\Vb]cCXid��ghiYF[5Xid�tld�XVc d8��÷
�T\�jC\VY�SVcCcqd�Sle�rHd�jCruhiYHhitVd¾Yu\ÓSljg[�SVb
\lWCjgY�\_^3hib�ÝCSVXiSVjTU�d_�
�Äd�XiSVYud��¾YH\�YunChir�\VÝTrHd�eut_SVYHhi\lj¾hir�YHnTd�^�SlU�Y�YunCSVY;vOSVr3YHnCd��Cd�×
ÔleHd�d�\_^�U�\ljCU�d�cTY±U;\Vb
cTXZd;��hiYF[�hijCU�eHd;SVrHd;r
ï¯Yu\�S
cq\VhijgY�Û�nCd�eHd
YunCd�cCeH\lÝCXid�bþruYHhiXiX:\lÝCYHSlhZjTr�SVjÉSVU�U�d;cCYHSlÝCXid�SVU�U;WCeHSlU�[¾Û�nCd�j
YunCd��C\lb
SlhZj�hir ÝCSVXiSVjTU�d��%8ôh~��d_�iv�Û�hiYHnÉU�\Vb]cCXid��ghZYF[�Xid�tVd;XZr \_^
c:94�Cvghij�\VWCeacCSleHYHhiU�WTXZSle�U;SVrHd�÷�vxru\5�T\�d;r�YunCd3rH[grHYud�b3;�r�rud�jg×
ruhiYHhitghZYF[{YH\�hib�ÝCSlXZSljCU�d�r;���FjC�Cd;d��OvCYHnTd�ÔVSVc�Ýqd�YFÛad�d�j]YHnCd �ChØ^¯×
^~d�eHd�jgY3hib�ÝCSVXiSljCU�d�Xid�tVd;XZr rHd�d;b
r�Yu\
hijCU�eud�SVrud5Slr�YHnCd��Cd�ÔleHd�d
\�^�U�\VjCU;d�cCY�U;\Vb
cTXZd;��hiYF[�hijCU�eHd;SVrHd;r�ïñSVÔlSVhijOvCWCc�YH\�cEd ��÷ahij
SlXiXOYHnCd3cCXi\VYur�\_^�R:hiÔlWCeHd �g�
R�hijCSVXiXi[lv hiY3U�Slj�SVXirH\�Ýqd
\VÝTrHd�eutVd���YunCSVY�YunCd
ruhiü�d�\_^�YHnCd

YueHSlhZjThZjTÔ
rHd;Y��C\gd�r�jC\lY�SlcCcxd;SVe�Yu\
Ýqd�S�^�SlU�YH\le±hij½YHnCd�rHhiü�d
\�^:YHnCd3d�eueH\leF×FeHSVYud3ÔVSVc�Ýqd�YFÛad�d�j�ÝCSlXZSljCU�d���SljC�
hib�ÝCSlXiSVjCU�d;�
�TSVYHS�rud�YHr;��m�nChir�ruWCÔVÔld�rHYur�YHnTSVY�YHnTd±hib�ÝCSlXiSVjCU�d�cTeH\VÝTXZd;b�hir
S½eHd;XZSlYHhitVd�cTeH\VÝTXZd;b ï¯h~��d_�iv%hiY��Td�cxd;jC�Cr�\Vj7YHnCd]cCeH\lcx\leHYuhZ\lj
\�^�hib�ÝCSVXiSVjTU�d�d��gcqd�eHhid�jCU;d��ôÝg[ÓYunCd
�T\Vb
Slhijx÷ eHSVYunCd�e�YHnCSlj
S�cTeH\VÝTXZd;bþ\�^%hijgYHeHhijCruhiU±YueHSlhZjThZjTÔ5rud�Y�ruhZü;d�ïñh~� d��ZvChiYahir�b
d�Sljg×
hijCÔlXid�rHr�Yu\¾rHS_[½YHnTSVY�S¾rH[grHYud�b�Û�hiXiX)cxd�eÈ^�\Veub�cq\�\leHXi[¾\lj�S
�T\Vb
Slhij±YunCSVY�U�\VjgYuSVhijCr)\VjCXi[�
�jTd�ÔVSlYHhitVd�YueHSlhZjThZjTÔ�d��gSVb]cCXid�r
Û�hiYunC\VWCY�rucxd;U�hØ^�[ghZjTÔ�YHnCd3rHhiü�d{\_^%YunCd3cx\lrHhiYHhitld±U;XZSlrHr�< ÷Ã�
m�ngWCr;v�^�WCYuWCeHd eHd�rud�SVeuUonîSVhib
d�� SVY WCrHhijCÔ�YunCdÜd��ghirHYF×

hijCÔ½�ChirHU;eHhib
hijCSlYHhi\Vjg×FÝCSlrHd��½YH\g\VXir��Td�tVd�Xi\lcxd��7^�\le5ÝTSVXiSVjCU;d��
YueHSlhZjThZjTÔÓrud�YHr½ï¯eHSlYHnCd;e
YHnTSVjíd��gcCXi\VeuhZjTÔÓYunCd�cx\lrHrHhiÝChiXihiYF[�\_^
Xid�SleHjChijCÔ Ý�[ìeHd;U�\VÔljChiYHhi\Vjx÷ÇrHnC\lWCXi� U�\VjCU;d�jgYHeHSlYHdí\Vj Ýq\VYun
ÒqjC�ChijCÔ�ÛaS_[�r YH\]�Cd�U�eud�SVrud5YunCd5U;\Vb
cTXZd;��hiYF[�\�^Àhib�ÝCSlXiSVjCU�d;�
�T\Vb
SlhijCrëSljC�þeud�×FÝCSVXiSVjTU�hijCÔÜYHnCd hib�ÝCSlXZSljCU�d��Ü�C\lb
SlhZjTr�v
d;tVd�jìhØ^�YunCSVY]b
d�SljCr��Cd�U;eHd�SlrHhijCÔôYunCd¾\_tVd;eHSVXiX rHhiü�d½\_^�YHnCd
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R�hiÔVWCeud � ) 0)SVU�n¾ÔleHSVcTnÖ�ThZrucCXiS_[gr�YHnCd�U;XZSlrHruh}ÒqU�SVYuhZ\lj�d�eHeu\Ve3Xid�tVd�Xir�\lÝCYHSlhZjTd��¾Ýg[Ök3ó���ø�^~\Ve�S��ThJ�Od�eud�jgY�YHeuSVhijChijCÔ�rud�Y�ruhZü;d5Slr�S
^�WCjTU�YHhi\VjÉ\_^±ïu�·÷ YHnCd��Ch"!
U�WCXiYF[]\_^�YunCd5U;\VjCU�d;cCY
ï¯d;SVU�nÓU;XZWTrHYHd;e�\_^+z0ÝCSVeuro÷ SVjT�¸ï��V÷�YunCd�hZb�ÝTSVXiSVjCU;d±Xid�tld�X�ï¯d�SlU�nÓÝCSle�Û�hiYHnThZjÉS
U�XiWCruYHd�e�÷�^~\Ve�S��Ch��Od�eHd�jgY3YHeuSVhijChijCÔ�rHd�Y3ruhZü;d_���ad�U�SVWTrHd�YHnCd�ruU�SVXihijCÔ�\�^ÀYunCd��Ch��Od�eHd;j�Y3ÔleHSVcTnÖhir�jC\lY�jCd;U�d�rHruSVeuhZXi[¾YunCd�ruSVb
d�vCXZhijCd;r
Ûad�eHd��TeHS_Û�j�SVY�z�v:�·ygv:��zgvCd�YuU_��cxd;eHU�d�jgY3d�eueH\Ve�b]SVeuÕ�rahij�\VeH�Td�e�Yu\�^�SVU�hiXihiYHSlYHd�YunCd3hij�Yud�eHcTeHd�YuSVYHhi\lj¾\_^)YHnCd�eud�rHWTXZYur��am�nCd�ÔVeuSVcCnTr
rHnT\_Û YHnCSlY�SVr3YunCd��Cd�ÔleHd�d�\�^�U�\VjCU;d�cCY�U�\lb
cCXid��ghiYF[�hijCU�eud�SVrud�r�v)rH\]�C\gd�r�k±ó �:ø ;�r�rud�jCruhZYuhit�hiYF[�YH\]U�XiSVrur�hib�ÝCSVXiSljCU�d�r;��m)eHSVhijChijCÔ
rHd;Y�rHhiü�d;r��C\�jC\VY�rud�d�béYu\�S��Od�U�Y�YunChir�eHd�ruWCXiY��

YHeuSVhijChijCÔ�rHd�Y;�

��Ë�� 9ÓL ; J ?�ÎCE &gL Í L('��¾?:ÎTEHL�Ð�&���AgÎx?�ACG��MEHG�&
|�S_tghijCÔ�hi�Cd�jgYuh}Òqd��¾YHnTd��C\Vb]SVhijCrM^�\Ve�Û�nThZU�n¾S�U;XZSlrHr3hib�ÝCSVXØ×
SVjTU�dÓ�T\�d;r¾hib
cCSlhZe�YHnTd�SVU�U�WTeHSVU;[@\�^5Sëeud�ÔVWCXiSleÖU;XZSlrHruh}Òqd�e
rHWTUon7SVr5k3ó���ø�v:YHnThZr3rud�U�YHhi\ljëjC\_ÛÜcCeu\Vcq\VrHd;r5Yu\ÖU;\Vb
cTSVeHd
S{^�d�Ûì\_^%YunCd3b
d�YunC\g�C\VXi\lÔVhid�r�YunCSVYanCS_tVd3Ýqd�d�j�cCeu\Vcq\VrHd;�¾YH\
�Cd�SlXxÛ�hiYun�YHnChir�cCeu\VÝCXid�bÉ�%R�hieHrHY;v�YunCd�t_SleHhi\VWTr%ruU�nCd�b
d;r�WCrud��
^�\le�YHnChir�U�\lb
cCSleHhirH\lj�SVeHd{�Cd�rHU;eHhiÝxd;�Ovq^�\VXiXi\_Û�d;��Ý�[]S�eHd�cq\VeuY
\VjÉYHnCd�hie3cqd�eF^�\leHb]SVjCU�d�� ��SVYunCd�e3YHnTSVj¾U�\lb
cCSleHhijCÔ�rucxd�U;h}ÒqU
b
d;YHnC\g�Cr;v YunChir:ruYHWC�C[{U�\Vb]cCSVeud�r:t_SleHhi\VWCr��lä¯ç! �ã:\_^qb
d�YunC\g�Cr��
m�nCd�rud5b]d�YHnT\��Tr�SVeHd�SVXiXOhib
cTXZd;b
d�jgYHd;�
hij�YHnCd�U;\VjCjCd;U�YHhi\Vj�×
hirHY cCSVeuSV�ChiÔVb SVjT�ÓSleHd�U�Xi\VrHd;XZ[�eud�XiSVYHd;�Óru\
SVr3Yu\
b
hijChib�hiü�d
�Ch��Od�eHd�jTU�d�r3hijÖcqd�eÈ^�\Veub
SVjTU�d�U�SlWCrHd;�¾Ýg[
cCnCd;jC\Vb]d�jCS�\VYHnTd�e
YHnTSVj�YHnCd3cCSleHYuhZU;WCXiSVe�b
d;YHnC\g�C\lXZ\lÔV[�YHnCd;[
WCrud_�
"�M�O�#%$'&�ZVRTZ " ( Q)]!P!Z�S�&KUDW)(+*!U�_�&-, &HS�"	"
. R0/NS�&�S�W1$ Z#"
2�32-g���4�O�C�65)�~�0187 m�nCd�\_tVd�eÈ× ruSVb]cCXihZjTÔÖb]d�YHnT\��7U�\VjTrHhi�g×
d�eud�� hij YHnChiríU�SVYud�ÔV\leH[ ï:9uâVç! 9Hè;ã�âVå C�÷7U�\ljCrHhirHYurô\_^�eHdÃ×
rHSlb
cCXihijCÔ½YHnCdÉrHb
SlXiX�U�XiSVrHr�SlY�eHSVjT�C\Vb WCjgYuhZX hiY
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