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��a-QS�>x�jryIa-\�jGt5t�avZiRSqrQUa�oSa-\cavX/RSTcje_4�(u7prTco�R`mI�rTW�
X-Zi\c\bm�Tb_I�kje\c�ea-o�ZG_����E�`pfZiQly8je�sRSTcx�Tc�vZiRSTcje_+�rQUjehI�
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yrZiRlZ*oUprjG��RSpraL_ra-�9Zi\cdejeQUTcRSprxÂp�Z���Tc_rd*x�qfXUp
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pfZ��ka�hfa�a-_��rQSjk�fjkoSavyÍ��¨�u7pra�\cTbRUa-QlZiRSqrQUa Tco�RSjIj5�7T²y¤a RUj�oSqsQ`�
�ea�m�pra-QSakzIhrqrR�oSa-a8Î gEZG_rdk\ca-m�zs~v�e�iÏGÐYZi_fy@Î n Tc\c\ba�Qvzr~��e�e{ÑÐrt�jkQ
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�eZG_IRU�8t�avZGRUqrQSa�ovz4Zi_rjeRUpra-Q¸X/a-_IRSQlZi\�Óeqsa-oSRUTbjk_�TcovÔ7Ú7jG�¥yIjIa-o
RSpsa¢��a-Q`t�jkQSx@ZG_fX#a�jit�t�avZiRSqrQUa¢oSa�\ba�X#RSTcje_§olX-Zi\ca��7TbRUp¥RSpra
_Iqrx�h�a-Q�jGt^TbQUQSa-\ca-�eZi_IR4t¡avZGRUqrQSa-o#Õ@u7pra � Tc_r_sjG�ÊZG\cdkjeQSTcRUprx
jGt^g^TcRSRU\ba�oSRSjk_ra%t�jeQE\ba�ZGQS_sTb_sd¸Û%j�jk\cavZG_,x:je_rjkx�TcZG\covz#jkQ4x�jkQSa
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t�qr_�X#RSTcje_so�¨�jG�ka-Q�h�jIje\cavZi_ÊTc_r�sqrRSo#ª-z�t�QUjexà_rjeTcoUa-\ca-oSo@yrZGR#Z
a-_vÌ/jGm�o@��jeQUoSR`�SX-ZioSa*\bjkoSo@\cjedIZGQSTcRUprx�T[X�Tc_?RUpra*_�qsx�hfa-Q:jGt
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a-�eZi_�R�t�avZiRSqrQUa-olª�z7RSpsa-_�RSprTco���jeqr\[y�Tcx:�r\cm�z�t¡jeQ�a#�fZGx:�r\caez
RSp�ZGR8çvè-ér®G¯�° À ­�RSpsa�_Iqrx�h�a-Q+jGt�t�avZiRSqrQUa-o,��a�pfZ��ea8x�avZi_ro
_ra-a�yITc_rd�jk_r\cm@±©ê�°¡µl¼�ZGo7x�qfXUp:RSQlZiTc_rTc_rd2ysZGRlZs��u7prTco�X#jkqr\[y
pfZ��ka�pIqrdka@QlZGx:TWVYX-ZGRUTcje_ro,jk_�RSpra@�7Z�m*t�avZGRUqrQSa�o�ZGQUa�yIa#�
oSTcdk_ravy*t¡jeQ,QUavZG\W�`� jkQS\[y�ZG�r�s\bT[X-ZiRSTcje_sov�@]`_�RSpsTbo8�fZi�fa-Q�z���a
�7Tc\c\�oSpsjG��RSpfZiRvz7x:j¤y¤qr\cjºX#jkx��rqsRlZGRUTcje_fZi\ëZi_fy?ZG�s�rQSj��rTW�
x�ZiRSTcje_�TcoUoSqra-o�z7RSpsTbo�T[yIa�ZG\�jit2«c¬#­e®G¯-°²±�³I´�°�µ�o#ZGx��s\ba@X#jex��
�r\ca#�rTcR`m�Tc_:RSpra5_�qsx�hfa-Q�jGt4TcQUQSa-\ca-�eZi_�R%t�avZiRSqrQUa-o�¹��7prT[XSp:jGt
X#jkqrQSoUa�x�a�ZG_ro�h�a-Tc_rd�Zihr\ca7RSj,p�ZG_fyI\ca�¼/½l¾r¬ À ¼ À ±`°�®i«[«·¶7x@ZG_Im
TcQSQUa-\ca-�eZG_IR5t�avZiRSqrQUa-o2Zio,RSQ#ZGTc_rTc_rd@a#�fZGx:�r\ca-o7¹�X-ZG_*Tc_fyIa-avy
h�a
ZkXUprTca-�eavy��7TcRSp�Z�_ra-��t�a�ZGRSqsQSa+oSa-\cavX/RSTcje_@ZG\cdejkQSTcRSprx���a
�rQUje��jeoSak�
�7a/�¤R�zGRSpsa�_rjeRUTcje_+jGt��SQUa-\ca-�eZG_�X#a-�+Tco4X#\cjeoSa�\bm+QUa-\[ZGRSa�y,RUj�t�avZ��
RSqsQSa�oUa-\cavX#RUTbjk_4��]`_IRSqrTcRUTb�ka-\cm�z�jk_ra7dejIZG\IjGt^t�a�ZGRSqsQSa7oSa�\ba�X#RSTcje_
Tco�RSj*a-\cTcx�Tc_fZGRUa�ZG\c\7hrqrR�ZLoSx@ZG\c\�oSa-R:jGt��UQSa-\ca-�eZi_IRS�Lt�avZ��
RSqsQSa-o�zI�7prT[XSp@ZGQUa�RSpsa-_�dkTb�ka-_�RSj8ZG_�Tc_fyIqfX/RSTcje_�Zi\bdkjeQUTbRUprx��
Ú7jG��a-�ka-Qvz%RSpra-QUa�pfZ��ka�h�a-a-_?yITWÖ�X#qr\cRSTca-o8�7TcRSp�Z�_Iqrx�h�a-Q
jGt yIa/Vf_rTcRSTcje_so7jGt,�SQUa-\ca-�eZG_fX/a-� ÎÒã jepfZ��IT4Zi_fy@ìejkpr_4zE~v�e�kí Ð z
ZG_�y���a,R#ZG×ea+RUpra�ZG\cRUa-QS_fZiRSTc�ea+�ITca-�,zr�7psT²XUp@Tco�ÓkqrTcRSa+oSTcx�TW�
\[ZGQETb_
îYZ��ejkQ^RSj�RUprjeoUa Tc_�ÎÒgÍTbRURS\ca-oURSje_saezr~v�káeáÑÐ¤ZG_�y�Î ã Tc�ITb_sa-_
ZG_�y � ZGQSx�qsRSp4z�~��e�iÏGÐ�z�jGt�RUpra�dejIZG\�jGt�t�avZiRSqrQUa�oSa�\ba�X#RSTcje_
ZGo7RUprTcovÔ%]¡tNRUpra-QUa,a#�rTcoSRSo+Z8pIm���jeRUpra-oUTbo5RSpfZiRvzsqroSTc_rd�jk_r\cm�Z
�SoUx�Zi\b\c�,_Iqrx�h�a-Q7jit�t¡avZGRUqrQSa-o�z�deTc�ea-o7dkjIj¤y»dea-_ra�QlZG\cTc�vZiRSTcje_
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x�jryIa�\4QSa�\bTca-o+jk_�dea-_sa-QlZi\ XUpfZGQ#ZeX#RUa-QSTcoSRUT[X#o,jGt�RSpra8RSQ#ZGTc_rTc_rd

òUó ô¡õ·ök÷�ø[ù`úvû�ü�úGúGö�ü�÷lýk÷#ùSþ#ÿÒõ��-þ��¡õ·úvý?÷#ù`ù`ú�ù���ú����k÷#ù�ü�úÑþ/ÿ·ô8ú-ø
ø[÷-þ	��
kù`÷¸ô`÷Uÿ·÷����¡õ·úvýLû�õ·ü��
���I÷�
eô`÷#ù��[õ·ý
�`÷#ù��kù`÷��Sþ��GõÒÿWõ����*þ-ýkö��Iþ-ù`ô¡õ��
û+úvý
�7ú�ø��
�
�Iú����e÷#ô`÷#ô^ø[ú�ù�ø þ�ô����eù`÷#öGõ����¡õ·ú�ý�����÷���õÒÿÒÿ�ýkú��4þ�öeökù`÷#ô`ô���e÷#ô`÷7ü�úÑþ/ÿ·ô�õ·ý ���Gõ·ô!��þ���÷#ù��

yrZiRlZ@RUj�oSa-\cavX/R�oSjex:a8t�avZiRSqrQUa�oSqshroSa-R�z yIjkTc_rd�oSjL�7TbRUprjeqsR
QSa/t�a-QSa�_fX#a*RSj*RSpra@\cavZGQU_rTc_rd�ZG\cdejkQSTcRSprx*��]`_�RSpsa��7Q#ZG�r��a-Q
x�jryIa�\©z�jk_ra�dka-_ra-Q#ZGRUa-o�oUa-RSo8jGt7X-ZG_fy¤T²ysZGRSa8t¡avZGRUqrQSa-o�z4QUqr_ro
RSpsa-x¥RSprQUjeqrdkp,RSpsa�\cavZGQU_rTc_rd�ZG\cdejkQSTcRSpsx�z#ZG_fy+qsoSa-o�RSpsa��fa�Q`�
t�jkQSx�Zi_fX#a�jit¸RSpsa�QUa-oSqs\bRUTc_rd�pImI��jeRSpsa-oSTco�RSj*a-�eZi\bq�ZGRSa:RSpra
t�avZiRSqrQUa�oSa-R�� � prTc\ca�RSpra��7Q#ZG�r��a-Q�x:jryIa-\�RUa-_fyIoLRSj�hfa
x�jkQSa�X#jkx��rqrR#ZGRUTbjk_fZG\c\cm�a#�r�fa-_soSTc�eaezkTcR�Zi\boUj7qr_roUqrQS�rQUTcoSTc_rde\cm
RSa�_fyIo�RUj�V�_fy+t¡avZGRUqrQSa7oUa-RSo�hfa�RSRSa�Q oUqrTcRSavy�RSj+RSpsa7Tb_�yIqfX#RUTb�ka
hrT[ZGoUa-o7jGt4jkqrQ�\ba�ZGQS_sTb_sd�ZG\cdejkQSTcRSpsx�zGZG_fy�RSa-_�yIo7RSj8deTc�ea5oSqI�
��a-QSTcjeQ5�fa�Q`t�jkQSx�Zi_fX#a Î g4Zi_rde\ca-mIz^~v�k�GÏ Ð ��]`_�RSprTco5�fZG��a-Qvz���a
oSRUqfyIm8je_r\cm+RSpsa �7Q#ZG�r��a-Q�x:j¤y¤a-\IjGtrt�a�ZGRSqsQSa7oSa�\ba�X#RSTcje_Ez�Zi_fy
\[ZGQUdea-\cm�Tc_�RUpra�X#jk_�RUa#�rR�jitNX#\[ZGoUoSTWVYX-ZiRSTcje_E�"5qrQ�ZG_fZi\cm�oUTco�TcoE\²ZiQSdka-\cm¸Tc_roU�rTcQSavy�hIm�Î ã avZGQU_rovz�~v�k�$#�Ð�zi�7TbRUp
jeqsQ�RSpra�jeQSa�RST[X-ZG\^QUa-oSqs\bRUo psavZ��ITb\cm,h�ZGoSa�y�je_�RUpra�RUavXUpr_rT[Ókqra-o
deTc�ka-_�RSpra�QSa¸Zi_fy8RSpsjeoSa5jeqrRU\cTb_savy8Tc_�Î ã avZGQU_ro�a-RëZi\`�bzs~v�e�kí�Ð��
� a7ZG\coSj+QSa�\bm�pravZ��ITc\bm�je_8RSjIje\coEt�QSjkx<Î % ZG�r_sTb×^zr~��eák}�Ð�zkRSpfZiR
deTc�ka
Z��ea-QUm�dea�_ra-QlZi\Et�QlZix�a-��jeQU×8t�jeQ5hfjkqr_fyITc_rd:RSpra�y¤a-�IT·�
ZGRUTcje_�jit�RUQlZGTc_rTc_rd8a-QUQSjeQät�QSjkx�dea�_ra-QlZi\cTb��ZGRSTcjk_�a�QSQSjkQv�

& ' ��(*)UÉ,+�É Å ���rÉ-(4�
. K0/ 1^F32�4�5�DGF76^F�8¡F�9
4�:�;�B
g^a�R=<�h�a7RSpra�Vr�ravy >¤��yITcx:a-_roSTcjk_fZG\ITc_r�rqrR�oU�fZeX#akze�7pra�QSa�>
Tco4RUpra _Iqrx�h�a-Q^jit�t¡avZGRUqrQSa-o�Tc_,RUpra Tc_r�sqrRSoE� a ZiQSa��rQSjG�IT[yIavyÍ�
�sjeQ�oUTcx��r\cT[X#TcR`m�zk��a2Zi\boUj�ZGoUoSqrx:a�Z8Vr�ravyLhrTc_fZiQSm�X#je_�X#a-�rR? Ô@<BACEDGFG{�H�~
II� � a�ZGQSa8�rQUjG��T[yIa�yKJðRUQlZiTb_sTb_sd�a#�fZGx��
�r\ca-oMLONPFRQTS,H�U
S-I�VS0WEï z��7TcRUp�avZeXUp¢jit�RSpraX>I�SyITcx�a�_roSTcje_�ZG\Tc_r�rqrR+�kavX#RSjkQSoYQTSZN Î QTS ï QTS[]\�\�\�QTS^ Ð`_ yIQ#Z��7_Ê°ba[°0a�cda,t¡QSjexoSjkx�a�Vr�ravy�yITcoSRUQSTchrqrRUTcje_fehg jG�ea-Q�<�z�ZG_�y�X#jeQUQSa-oU�fjk_fyk�
Tc_rd�\[ZGh�a-\coMU
SYN ? ¨iQTS©ªkjlFG{�H�~
II��]`_¢RUprTco2y¤a-�ea-\cjk�rx�a-_IR�z
��a,�7Tc\b\4Zi\coSj�hsQSTca#îfm�X#jk_roST[yIa-Q5RSpra�X-ZioSa8�7pra-QSa8RSpsa,\[ZGh�a-\co
ZGQUa7Tc_fyIa-��a-_fyIa�_�RU\cm2X#jkQSQUqr�rRSa�y�hIm�_sjeTcoSa��7TcRSp�Z+_rjeTcoUa Q#ZGRSam j Î {�H#{�\�neª�zIoSj:RSpfZiR�U
SZN ? ¨�Q�S`ª��7TcRSp��sQSjeh�ZGhrTc\cTcR`m�~!C m z
ZG_�yoU
SMNà~�C ? ¨iQTS©ª8�7TcRUp¢�rQUjehfZihrTc\bTcR`m m �Ê�äjeRSa:RSpfZiR ?
x�Z�m�qroSa,ZG\c\@>:t�avZiRSqrQUa-ovzshrqrR�� a5prje��a+RSpfZiR TcR X�ZG_@hfa+ZG�I�
�rQUj��¤Tcx@ZGRSa�y���a-\c\7¨¡Tb_LRSpra�dka-_ra-Q#ZG\cTc�vZGRUTbjk_I�`a-QSQUjeQ+oSa-_soSaez�RUj
h�a�yIa#Vf_ra�y�oSpsjeQSRU\cm¤ªNh�m8Z7t¡qr_fX#RUTbjk_�RSpfZiR�yIa-��a-_fyIo�je_r\cm,jk_
Z8oSx@ZG\c\roUqrhroSa�R¸jit�RUprah>@t�a�ZGRSqsQSa-o��
� a@�7Tc\b\�qroUa�qr�r��a-QlX�ZGoSaopÙRSj¢yIa�_rjeRUa�oSa-RUo@jGt�t¡avZGRUqrQSa-o�z
ZG_�y�qroSaop S RSj>T²y¤a-_IRSTWt�m�RSprafq²�©RUp?t�a�ZGRSqsQSae� �rjkQ�a#�fZGx��
�r\caez7RUpra@t�a�ZGRSqsQSa�oUa-R@Tb_�X#\cqfyITc_rd�RSpsa¢~-oURvz7ÏkRSp£Zi_fy¦~v{GRUp
t�avZiRSqrQUa-o8x�Z�m�h�a��7QUTbRURSa-_]prNrF
p ï H�pts$H�p ï,u II���rjkQ�ZG_ImTc_r�rqrR5�eavX/RSjeQ Q4z�\ca-RhQwv x?h�aMQ��7TcRSp�ZG\c\ERSpra�t�avZiRSqrQUa-o,_rjkR
Tc_yp�a-\cTcx�Tc_fZiRSavy@z%oSjkx�a-RUTbx:a-ovz���a@�7Tc\b\�X�ZG\c\7RSprTco���Q¢QUa#�
oSRUQST[X#RUavy>RSjfp�� �ØP�_�ZG\cjedkjeqroU\bmIzE\ba�RY<ov xåyIa�_rjeRUa�RUpra@Tc_I�
�rqrR8oS��ZeX#a{< �7TbRUp¢ZG\c\�RSpra@yITcx�a-_roUTcje_ro�|�t�avZiRSqrQUa-o,_rjkR,Tc_p�a�\bTcx:Tb_�ZGRSa�y^z�ZG_fy}L~v x�h�a@RSpra�ysZGRlZLoSa�R�L¥�7TcRUp¢avZkXSpQTS7QSa-�r\[ZkX#avy�hImKQTS�v x ��]`_¢Z:oS\cTcdepIR,ZGhrqsoSa�jGt7_rjkRlZGRUTcje_4z^TWt
��a�pfZ��ka�Z�pImI��jeRSpsa-oSTcoh��Ô3<ov x A CED�FÑ{THv~dI
yIa/Vf_ravy*jk_r\cm
RSpsa�oUqrhroU�fZeX#a*jGt5t�avZiRSqrQUa-o�<ov x z���a@a#�rRSa-_�y�TcR�RUjf<�Tc_



RSpsa�_fZGRUqrQlZi\ �7Z�m�¨��7TcRUp�� Tbdk_rjeQUTc_rd�t�a�ZGRSqsQSa-o8_rjeR�Tb_fp,ª��
u7pIqrovzNt�jeQ8ZG_Im�pImI��jeRSpsa-oSTco��Ez�� a@X-ZG_>�7QSTcRSa:RSpra:dea-_ra�Q`�
ZG\cTc�vZiRSTcje_�a�QSQSjkQ�¨��7TcRUp�QSa-oU�favX/R�RUj�qr_fX#jkQSQUqr�rRSa�y¢yrZiRlZeª+Zio� ¨i��ªMNØ��Q-�$�
�=� Î �Í¨iQ�ª��N ? ¨iQ�ª Ð ¨��7psa-QSa�RUpra�y¤a-�fa�_fyIa-_fX/a
jGt � ¨i��ª*je_�ehgàpfZio�h�a-a-_�oSqs�r�rQSa�oSoSa�y�t�jkQ�_sjeRlZiRSTcje_�ZG\
hrQUa-�ITbR`mIzÒª�ZG_fy RSpraLa-x��rTcQUT²X�ZG\�a-QUQSjkQ�je_�Z�oUa-R�jit
yrZiRlZ�L
ZGoX��
� ¨i��ª=N ï� � � v�Fe¨�Q*H�Ueª�j�L~v �Í¨iQ�ª��N�U3I�v·�
. K . ��� F�H8D
2�����FIDM�f;4CEF38
]`_�RSpraL�7QlZG�s�fa-Q:x�jryIa-\�jGt+t�a�ZGRSqsQSa�oUa-\cavX#RSTcjk_?oSqrdkdea-oURSavy
hIm Î ìejeps_¢a-R�Zi\©�cz�~v�k�GÏ Ð z���a�ZiQSa@deTc�ea�_ÊZL\ba�ZGQS_sTb_sd�ZG\cdeji�
QSTcRUprxl��RUpfZGR�z�t�jkQ�ZG_Im+oSa�R�jitrt�avZiRSqrQUa-oZp�z�R#ZG×ea�oNZäRSQ#ZGTc_rTc_rd
oSa�R�L~v x zfZi_fy@jeqsRS�rqrRUo¸Z8pImI�fjkRSpra�oSTco��LÔ$<ov x A CED�FÑ{THv~dI��
â+Tc�ea�_¢Z�RUQlZGTc_rTc_rdLoSa-R�L�z Zi_ÊZi�r�r\cT[X-ZGRUTbjk_�jit�t�a�ZGRSqsQSa�oUa#�
\cavX#RUTbjk_�qr_fy¤a-Q+RSprTco�x:jryIa-\4x:TcdepIR Q#ZG_fy¤jex�\cm�oU�r\cTbR�L�Tc_IRSj
Z:RSQ#ZGTc_rTc_rd@oSa-R L*��jGt7oSTc�-a@¨#~�Co�fª,JàZG_�y�Z:prjk\²y��©jkqrR+oSa-RL ��� jGt�oSTc�-aM�EJLz�ZG_fy@��a-Q�t�jeQUxæZ�oSavZiQlXUp*t�jkQ
Z:oUa-R,jGt%t�avZ��
RSqsQSa-o�pðoUj¢RSp�ZGR��7psa-_£RUpra�\cavZiQS_rTc_rd�ZG\cdejkQSTcRSprx Tbo@ZG�I�
�r\cTcavy>RSjoLt��QUa-oSRUQST[X#RUavy?RUjop�z�RUpra�QUa-oSqr\cRUTb_sd�p�mI��jeRUpra-oSTco�lNB��¨�L*�,v x ª�pfZGo:\bjG� a-x:�rTcQST[X-ZG\7a�QSQSjkQ��� �3� � ¨i��ª:je_�RSpra
prjk\²y��©jkqrR�yrZiRlZ}L*���`��Úäa-QSaez���j Î {�H�~ Ð z�RUpra*t�QlZkX#RSTcjk_?jGtL¦ZGoSoUTcde_ravy*RUj@RSpra8prje\[yk�`jeqsR¸oUa-RvzETco,X-ZG\c\cavyLRSpra�prjk\[yk�©jkqrR
t�Q#ZeX#RUTbjk_4�8P�x�jeQUa�oUje�rpsTboURST[X-ZiRSavy�Zi�r�r\cT[X-ZGRUTbjk_@jGt�t�avZGRUqrQSa
oSa�\ba�X#RSTcje_@x@Z�m�qroUah�s��t�jk\[y�jeQ�\cavZ��ea/�©jk_ra#�`jeqrR7X#QSjkoSo5�eZG\cT[yrZ��
RSTcjk_�QlZGRUpra-Q7RUpfZG_:prje\[yk�`jeqrR���Û%qrR7ZGo�RSpra�m�ZGoUmIx��rRUjeRST[X-Zi\c\bm
mITca-\[y�ZGR5hfa-oUR,oSx@ZG\c\W��X/je_roURlZG_IR7Tcx��sQSjG�ea�x�a-_IRSo7jG�ea�Q�qroUTb_sd
prjk\²y��©jkqrR�ZG_fy*ZGo5\cavZ��ea#�`je_sa#�©jkqrR�Tco+ZGR���jeQUoSR+\cTcRSRS\ca+h�a-RSRUa-Q
RSp�ZG_@RSQ#ZGTc_rTc_rd�a-QUQSjeQ5Tc_�a�oSRSTcx@ZGRSTc_rd8dea�_ra-QlZi\cTb��ZGRSTcjk_�a-QUQSjeQ�z
�7prTc\ca�QSa�_fyIa-QUTb_sd,RSpra�Zi\cdejeQUTcRSprx�  o���a-Q`t�jkQSx@ZG_fX#a�x�qfXUp+\ca-oSo
RSQ#ZeX#R#ZGhr\ca8RSj@ZG_fZi\bmIoUTbo8Î ã a�ZGQS_so
Zi_fy�¡7je_Ez�~��e�kí�Ð�z^��a,�7Tc\c\
_rjkR,a#�r�r\cT[X#TcRS\cmºX/je_roUT²y¤a-Q�RSpra�x9psa-QSaez%RSprjkqrdep>� a:hfa�\bTca-�ka
jeqsQ�QSa�oSqr\cRSo@�7Tc\c\7hfa*oSqsdedea�oSRSTc�ka�jGt,RSpsa���a-Q`t¡jeQSx@ZG_fX/a�jGt
RSpsa-oSa,o#XUpra-x�a�o¸ZGo7��a-\c\`�
�sjeQ,ZG_Im@deTc�ea�_�\cavZiQS_rTc_rd@ZG\cdejkQSTcRSprxr�7zERSpra8je�sRSTcx�Zi\4�7Z�m
RSj>�fa�Q`t�jkQSxàt�avZiRSqrQUa�oUa-\cavX#RUTbjk_£Tco:Tb_IRUTbx@ZGRUa-\cm�QUa-\[ZGRSa�y?RUj
RSpsa�Tc_fyIq�X#RSTc�ea�hrT[ZGoSa�o¸jit¢�7�,�sjeQ5a#�fZGx��s\bakzrTWt¢��Tco��UoSqIÖ��
X#Tca-_IRS\cm�X#\ca-�ea�QS��ZihfjkqrR�yIjkTb_sd�TcRUo,jG�7_�t¡avZGRUqrQSa:oSa-\cavX#RUTcje_4z
RSpsa-_,je_sa�� jkqr\[y5oSTcx��r\cm�deTc�ea�TcR*L:qr_rQUa-oSRUQST[X#RSa�y8RSj�ZG_Imät�avZ��
RSqsQSa7oSqshroSa-R�zrZG_fy8ZG\c\cjG��TcR�RSj,oUa-\cavX#R�TcRSo%jG�7_,t�a�ZGRSqsQSa-o����rjkQ
RSpsTbo�ZG_�ZG\cmIoSTcovzERSpra�QSa#t�jkQSaez���a�x@ZG×ea8RSpsa�¨¡QlZiRSpra-Q�oURSQUje_rdIª
ZGoUoSqrx:�rRSTcjk_ÊRUpfZGR:deTc�ea�_ Z �fZGQURST[X#qr\[ZiQ�yrZiRlZ�oUa-R�L~v x z��
XUprjIjeoUa-o�RSpra�pIm���jeRUpra-oUTbo��+t¡QSjex¦oSjkx�a X/\²ZioSoEjGtrpIm���jeRUpra-oUa-o
¨�oUprjeQURS\cm*RSj@hfa8t¡jeQSx@ZG\cTc�-avyrª�oUj�ZGo�RSj@x�Tc_rTcx�Tc�-a+RSQ#ZGTc_rTc_rd
a-QUQSjeQ���u7prTcoëX/\bjkoSa-\cm8RSTca-o�Tc_��7TbRUp�RSpra5\cavZGQU_rTc_rd+t�Q#ZGx�a�� jkQS×
oSRUqfyITcavy�h�m@Î % ZG�s_rTc×Yzs~v�eák}�Ð`z�Zi_fy8TcoëZi\boUj+qroSavy:Tc_�Î ã avZiQS_ro�z
~v�k�$#ÑÐ%Zi_fy>Î ã avZGQU_ro,a-R8ZG\`�cz�~��e�kí�Ð�Tc_��rQSjG�ITc_rd@h�jeqr_fy¤o¸jk_
dea�_ra-QlZi\cTb��ZGRSTcjk_�a-QUQSjkQv� � a�h�a-\cTca-�ea7TcR4RUj+hfa�Z5�ea�QSm,_fZiRSqrQ#ZG\
x�jryIa�\©zGZi_fy8RSpfZiR�TcR�Tbo�Z+QUT[XSp�a�_rjeqrdkp�X#\[ZGoUo�jGt^\cavZGQU_rTc_rd,ZG\W�
dejkQSTcRSpsx�o�RSj7x�a�QSTcR4yIa-R#ZGTc\cavy+oSRUqfyImI��¨©Û%qrR�ZG\coSj7oUa-a ÎÒã avZiQS_ro
a-R Zi\`�bzs~v�e�kí Ð t�jkQNX/jex�x:a-_IRSoEQSa-dIZGQly¤Tb_sd¸QUa-\[ZGRUTbjk_ro�RUj¸\cavZiQS_I�
Tc_rd�ZG\cdkjeQSTcRUprx�orRUpfZGR�yIj7_rjkR^a#�fZeX#RU\bm,yIj7RUprTco�z�t¡jeQ^a#�fZGx:�r\caez

TcR+Tbo+_rjkR,yITWÖ�X#qr\cR�RUj»y¤a-QSTc�ea�QUTcdejeQUjeqro+dka-_ra-Q#ZG\cTc�vZGRUTbjk_ro+jGt
ZG\c\EjGt jkqrQ+QSa-oUqr\cRSo+TWt¢��x�Zi_fZGdka-o7RSj@jk_r\cm�ZG�s�rQSj��rTcx�ZiRSa-\cm
x�Tc_rTcx�Tc�-a7RUQlZGTc_rTc_rd8a-QUQSjeQ��Òª
n jkQSa+t�jkQSx@ZG\c\cm�zit�jeQ+ZG_Im�t¡avZGRUqrQSa8oSa-Rhp�zs� a8ZGoSoUqrx�a�RSpfZiR
��a�pfZ��ea�Z�pImI�fjkRSpra�oSTco�X#\[ZioSow£ x7z�jGtrpImI�fjkRSpra�oSa-o�avZkXSp��7TbRUp
yIjkx�ZGTc_�<ov x���Û%qrRvz��7TcRSp>x�Zi_�m@Tc_fyIq�X#RSTcje_�ZG\cdejkQSTcRSpsx�ovz
avZkXSp:t�a�ZGRSqsQSa+Tco RUQSavZiRSavy:Tc_�ZL�SoUTbx:Tc\²ZiQS�+x�Zi_r_ra-QN¹�t�jkQ a/���
ZGx:�r\caezG�7pra�_M<¤N}¥ ^ zeRUpra-_�t¡jeQ�R`� j5t�avZiRSqrQUa+oSa-RUo¢p¥Zi_fyp���jGt7RSpsa�olZGx:a�oUTc�-aezETbR+x@ZG×ea�o�Tc_IRSqrTcRSTc�ka�oUa-_roSa:RSj@T[yIa-_I�
RSTWt�m <ov x ZG_fy <ov x � Zi_fy8RSpra�QSa#t�jkQSah£ x ZG_fy{£ x � z�Zio�RSpsa-m
ZGQUa h�jeRUp�oUa-RSo%jGtrt�qs_fX#RSTcjk_ro�x�ZG�s�rTc_rd�t¡QSjex�¥ � x � RSj FÑ{THv~dI��
�sjeQ4oUTcx��r\cT[X#TcR`m�z#\ca-R�qroEt�qsQSRSpsa-Q�x�ZG×ka�RSpra�ZioSoSqsx��rRUTbjk_+RSpfZiR
RSpsa�pImI�fjkRSpra-oUTco2X#\[ZioSoM£ x yIa��fa-_�yIo�je_op je_r\cm*RSprQUjeqrdkpv p�vWzeZG_�y8\ba�R¢£ ¦7h�a�jkqrQ oUa-R�jGt^t�qr_�X#RSTcje_so �7TcRSp�y¤jex�ZiTc_h<
QSa�oSRSQUT[X#RSavy:RUj�ZG_Im8oSa-R�jit�ßät�avZGRUqrQSa�ov��¨�u7psTbo�ZGoSoUqrx��sRSTcje_8Tco
_rjkR�QUavZG\c\cm+_ravX#a�oSolZiQSmIzehsqrR�TbREdeQUavZGRU\bm�avZGoUa-o�jeqsQ�_sjeRlZiRSTcje_�ZG\
hrqrQ#yIa-_4z�ZG_fy8\cavZ��ITc_rd,jkqrR�RSpra,ZGoUoSqrx:�rRSTcjk_2yIjIa-o7_sjeR�d�ZGTc_
x�qfXUp8Tb_8RSa�QSx�o%jGt4RSpsa-jeQUa-RST[X-Zi\fQUa-oSqr\cRUov�Òª8]`R��7Tc\c\¤Zi\c�ëZ�mIo�hfa
X#\cavZiQ+t�QSjkxØX#je_IRUa#�rR,�7prT[XUp��fZiQSRUT²X/qr\[ZGQ+oSa-R p�jit t�a�ZGRSqsQSa-o�}jy£ � x � RlZi×ea-o�Zio,Tc_r�rqrR����7jkRSa�Zi\boUj@RSpfZiR,� a�p�Z��ea�ZGo`�oSqsx�avy5RSp�ZGR4RUpra-QUa�Tco4oSjkx�a5�Sqr_rTWt�jkQSx:���ëZ�m5jGtrpfZi_fyI\cTc_rdëZi\c\
t�avZiRSqrQUa-ovz��7pra�RSpra-Q:RSpra�mÊZGQUa�yITcolX#QUa-RSa�|kX#je_IRUTb_Iqrjkqrovz�pfZ��ka
yIT¨§^a-QSa-_IR@QlZi_rdea�ovz7a-R#XG�c�å�sjeQ�oUTcx��r\cT[X#TcR`m�z�jk_ra�x@Z�m��7TboUp
RSjLRSprTc_r×�jit�RSpra���ZGQSRUT[X#qr\[ZGQ�X�ZGoSa:�7pra-QUa�ZG\c\Et�avZiRSqrQUa-o�ZGQUa
QSa�ZG\�_Iqrx�hfa�QSo7t¡jeQ�RUpra8QSa-x@ZGTc_fyIa-Q5jGt�RSpsTbo+�fZi�fa�Qv�+]`_�RUprTco
_rjkRlZGRUTcje_�RUpra-_4z^jkqrQ��sQSa-�ITcjeqro,ZioSoSqsx��rRUTbjk_�jGt�a-QUQSjkQ,x�Tc_I�
Tcx�Tc�vZiRSTcje_:Tbo5RSpfZiR+�7pra-_f��Tco¸dkTc�ea-_KL~v x z�TcR�jkqrRS�rqsRSo+RSpra
pImI�fjkRSpra-oUTco¢�©j©£ x�¨¡�7pra-QSah£ x�Tco�T²y¤a-_IRSTWVfavy��7TbRUp�£ � x � ªRSp�ZGR�x�Tc_rTcx�Tc�-a-o�RSQ#ZGTc_rTc_rd,a-QUQSjkQ7je_�L~v x����rjkQ RUpra+QSa-x@ZGTc_I�
yIa-Q8jGt�RUprTco,�fZi�fa-Q�z���a��7Tc\b\%Tbx:�r\cT[X#TcRS\cm�ZioSoSqsx�a��¥x:a-a-RUo
RSpsa-oSa:R`� j�ZGoUoSqrx:�rRSTcjk_ro5¹»RUpfZGR�TbR+RUQSavZiRSo�t�avZGRUqrQSa�o��Uqr_rTW�
t�jkQSx�\cmIz � ZG_fy
RSpfZiR^TbREx�Tc_rTcx�Tc�-a-o�RSQ#ZGTc_rTc_rd�a-QSQUjeQ�jG�ea-Q�£ � x � �"5_ra¢x:jeQUa¢yIa#Vf_rTcRUTbjk_¥� a>_ra-avyÞTco�RUj?\ca-Rºß�ª3« hfa>RSpra% Zi�r_rTc×k��w�pra�QS�ejk_ra-_r×ITco�yITcx�a�_roSTcje_ Î % Zi�r_rTc×�Zi_fy@w�pra-QU�ejG�
_ra-_s×�Tco�zf~��eír~kz	% Zi�r_rTc×^zr~v�káe} Ð jGt^RSpsa7p�mI��jeRUpra-oSTco X/\²ZioSoZ£ ¦ �
�7jkQSx@ZG\c\cm�z���a¸a/�¤��avX#R+{*ª3«­¬ ~�ª�«­¬?}*ª3«f¬O®�®�®ÒzIRUprjeqrdkp
RSpsTbo5Tco�_rjkR¸ZG_�ZioSoSqsx��rRUTbjk_@� a,qsoSae�+�rjkQ�a#�fZix��r\caezITWtZ£ ¦
Tco,RSpsa»X/\²ZioSo8jGt�\cTc_ravZiQ�yITcolX#QUTcx�Tc_fZG_IR5t�qr_�X#RSTcje_so,jG�ea-Q¯¥ ¦ z
RSpsa-_?ß ª3« Nðß�°§~e� � a�XUprjkoSa�RUprTco�_sjeRlZiRSTcje_>oSj*RSpfZiRvz
RSj�oU�fa�X#T[ZG\cTc�-a,jeqsQ7a-_roSqsTb_sd�hfjkqr_fyIo7jk_�dka-_ra-Q#ZG\cTc�vZGRUTcje_�a�Q`�
QSjkQ�RSj+\cTb_savZGQ�yITcolX/QSTcx�Tc_fZi_�R�t¡qr_fX#RUTbjk_rovzi�7prT[XSp8��a \[ZGRUa-Q�qroSa
Tc_�jeqsQ�a#�r��a-QSTcx�a�_�RUovz^ß ª�« x�Z�m�a-�ka-QSmI�7pra-QUa�hfa8QSa��r\[ZeX#avy
�7TcRSp�ß8¨¡jeQ�ZGR7\cavZioSR7�7pra�_»ß¯±?{eª��
�ETc_fZG\c\cm�z�RUj�jehrR#ZGTc_¢RUpra���a-Q`t¡jeQSx@ZG_fX/a�h�jeqr_fy¤ovz7��a@�7TboUp
RSj�x@ZG×ka�oSRlZiRSa-x:a-_IRSo:jGt¸RUpra@t�jkQSxÂRUpfZGR��U� a@�7Tc\c\`z��7TbRUp
prTcdep��sQSjeh�ZGhrTc\cTcR`m�z�V�_fy�Z+pImI��jeRSpsa-oSTco7�7TcRSp:dea-_ra�QlZG\cTc�vZiRSTcje_
a-QUQSjeQ�_rj���jeQUoSa�RSp�ZG_K²:x�jkQSa,RUpfZG_*RSpsa�h�a-oSR�p�mI��jeRUpra-oSTco
RSp�ZGR�qroSa-o7ß5t�a�ZGRSqsQSa-o�� �*u�j+t�jkQSx�Zi\cTb��a�RSprTco�zryIa#Vf_ra5RSpra+ZG�I�
�rQUj��¤Tcx@ZGRSTcjk_�Q#ZGRSa
t�qr_fX#RUTcje_ ��³ ¨`ßGª�RSj�h�a,RSpsa�«b¼#®�ç#±�dea-_ra�Q`�
ZG\cTc�vZiRSTcje_*a-QSQUjeQ�ZkXSpsTba��eZGhr\ca�hIm¢Zi_�m*pImI�fjkRSpra-oUTco��yjO£ ¦
qroUTb_sd Zi_Im?oSa-RLjGt�ß�t¡avZGRUqrQSa-o���]`_¥dea�_ra-QlZi\`z+� a*a#�r�fa�X#R



��³ ¨l~vª�´ ��³ ¨`}eª�´O®�®�®·zGRUprjeqsdep8RSprTco�TcoNZi\coSj�_sjeR�ZG_�ZGoUoSqrx:�I�
RSTcjk_,� a7QUavÓkqrTcQSa5¨�a#�fX#a��rR hsQSTca#îfm,�7psa-_�� a�oSqsx�x�ZiQSTc�-a�jeqsQ
QSa�oSqr\cRSo5Tc_�RSa�QSx�o7jit�o#ZGx��s\ba+X#jex:�r\ca#�rTcR`m¤ª��
u7pIqrovz�Tc_�RUpra2X/jex�x:je_�Tc_roURlZG_IRUT²ZiRSTcje_@jitN�7Q#ZG�r��a-Q+x�jryIa�\
t�avZiRSqrQUa@oSa-\cavX#RUTcje_4z%� a@oSa�ZGQlXUp>t�jkQ2Z»t�avZiRSqrQUa�oUa-R�p oSq�XSp
RSp�ZGR��7pra-_�� TcoëZi�r�r\cTcavy8RSjYL � v x7zkRSpra+QSa�oSqr\cRSTc_rd8pImI�fjkRSpra#�
oSTco7pfZio�\cjG�?a-x:�rTcQST[X-Zi\fa-QUQSjkQ¸jk_@RSpra,psje\[yk�`jeqrR�oSa-R��5¨�u7pfZiR
Tcovz���
� � � ¨���¨iLt��v x ªSª5Tco+x�Tc_rTcx�T·��avy^�Òª�g^a�Z���Tc_rd�ZioST[yIa�yIa-R#ZGTc\co
jGt�RSpra�ZkX#RSqfZi\�oSavZiQlXUp4zE� a8�7Tc\b\�X-Zi\c\�RUprTco+T²y¤avZG\cTc�vZGRUTcje_@RSpraµ�¶�·@¸@¹@·@º@¹t»,¼Mº@·@½ Zi\cdejeQUTcRSprx*�4�7jkRSa,RUpfZGR7Tc_���a-Q�t�jeQUx�Tc_rd
RSpsa�oSa�ZGQlXUp4z�a-_Iqrx:a-QlZiRSTcje_*jG�ea�Q2Zi\b\%RSpra@} ^ �fjkoSoSTchr\ca�t�avZ��
RSqsQSa,oUa-RSo7Tco7qroUqfZG\c\cm�Tc_�RUQlZkX#RlZihr\caezrZG_fy�RSpra�QSa,Tco7_rj8×I_rjG�7_
ZG\cdkjeQSTcRUprx t�jeQ�jeRSpsa-QS�7TcoSa:�fa�Q`t�jkQSx�Tc_rd@RUprTco,je�rRUTcx�Tc�vZGRUTcje_
RSQ#ZeX#R#ZGhr\cmI��]`_fyIa-a�y^z7RSpsa��ra�ZGRSqsQSa�ËIa�\ba�X#RSTcje_(�rQSjkhr\ca-xÂTc_
dea�_ra-QlZi\+Tbo��5�E�©p�ZGQlyÞÎ â�ZGQSa�m Zi_fy�ìkjepr_roUje_4z8~v�kíe�ÑÐ�z�hrqsR
x�qfXUp?��jeQU×ÊjG�ka-Q@QSavX/a-_IR�meavZiQSo@pfZio»y¤a-�ea-\cjk�favy¥Z \[ZGQSdka
_Iqrx�h�a-Q�jGt,pra-qsQSTcoSRUT²X/o�t¡jeQ���a-Q�t�jeQUx�Tc_rd*RSprTco�oUavZGQ#XUp£a#Ö��
X#Tca-_IRS\cmI��¨�P5d�ZiTb_Ez�RSpsa�\cTcRSa�QlZGRUqrQSa@Tco8RSjIj��7T[yIa@RUj�oUqrQS�ka-m
pra-QUaez�hrqsR�a#�fZGx��s\ba�o�Tc_fX#\cqfyIa Î n j�jkQSa?ZG_�y|g^a�aez�~v�k�GÏ�z
w7ZGQUqfZG_�Z�Zi_fy*�rQUTba�RlZGd�z�~v�k�GÏ�z�¾7ZG_rd@ZG_fy*Ú7jIZ��eZGQvz%~v�e�kí Ð z
ZG_�y Î gEZG_rdk\ca-m�z�~v�k�GÏ�z n Tc\c\ba�Qvz7~v�k�e{ Ð Tc_fX#\cqfyIa:jG�ea-QU��Tca-�7o��Òª
]`_*RSprTco�yIa��ea-\cje�sx�a-_IRvzÍ� a8�7Tc\b\`z�Tc_�RUpra�oSR`mI\ca�jGt Î ã avZiQS_ro�z
~v�k�$# Ð z^dkTb�ka�h�jeqs_fyIo+t�jkQ+dea-_ra�QlZG\cTc�vZiRSTcje_*a-QSQUjeQ8�7pra-_�RUprTco
je�sRSTcx�Tc�vZiRSTcje_:Tbo5�fa�Q`t�jkQSx�a�y@a#�fZeX#RU\cm���"ätëX#jeqsQSoSakz4RUpra�a/���
RSa�_�R+RUj��7prT[XUp�jkqrQ�h�jeqs_fyIo+�rQSa�yIT[X#R�ZeX/RSqfZi\���a-Q�t�jeQUx�ZG_�X#a
�7Tc\c\�Tc_��fZiQSR�y¤a-�fa�_fy>je_�RSpsa�a#�rRSa-_IR8RSj��7prT[XUp�RSpsa�je�sRSTW�
x�Tc�vZiRSTcje_�ZG\cdkjeQSTcRUprx�oEoSqfX-X/a-avyLTb_���a-Q�t�jeQUx�Tc_rd,RUprTco oUavZGQ#XSp
je_ð�UQSavZi\�\bTWt�a�� yITcoURSQSTchrqsRSTcje_ro�jit»yrZiRlZs�"P�\cRSa-QU_fZGRUTc�ea-\cmIz
je_sa»X�ZG_?ZG\coSj*�ITca-�<RUpra-oUa�hfjkqr_fyIo�Zio��7pfZGR�RUpra@pra-qrQUTco`�
RST[X�oUavZGQ#XSp�|eZG�s�rQSj��rTcx�ZiRSTcje_,ZG\cdkjeQSTcRUprx�o4ZiQSa+¨�Tc_�Z5QSTcdejkQSjeqso
oSa�_roSaez%RSj@h�a�yITcolX#qroUoSavy>\[ZGRUa-Qlª�ZGoS�sTbQUTc_rd@RSj�yIjfzE�7TcRSp*RSpra
h�jeqr_fy¤o�dkTb�ITc_rd�Tc_roUTcdepIR,Tc_IRSj�prjG� � a:x�TcdepIR+a#�r�fa�X#R�RSpra
ZG\cdkjeQSTcRUprx�o�RUj���a-Q�t�jeQUx��

¿ À ��É ÅrÁ (4�IÈ�)��r�
u7pra�a-_soSqrTc_rd�h�jeqs_fyIo�ZiQSa�ZG\c\�deTc�ka-_�RUj@prje\[y(�S�7TcRSp*prTcdep
�rQUjehfZihrTc\bTcR`mI� � � a,yIa/t�a-Q7RSpsa-TcQ�x�jkQSa+yIa-RlZiTc\ba�y��ka-QSoUTcje_ro7RUj
RSpsa+t�qr\c\4��ZG��a-Qvz�hrqrR5_rjeRUa,RSp�ZGR��7psa-_���a,o#Z�m¢�S�7TcRUp�prTcdep
�rQUjehfZihrTc\bTcR`mIz ����a�x:avZG_�RUpfZGR8RSpsa�h�jeqr_fy prje\[yIo8�7TcRSp¢ZiR
\cavZGoUR,�rQUjehfZihrTc\bTcR`m�~�CÃÂ8t¡jeQ�Zi_�m�ÂX±å{sz4�7TcRSp�X#jk_roSR#ZG_IRSo
RSp�ZGR�yIa-��a-_fy�je_MÂ+¨�RUprQSjkqrdep�Zi_�jkx�TcRSRUavy5\cjed ïÄ RUa-QSx@ªEprT[yk�yIa-_@hIm�RUpraYÅ8¨�®Òª�_rjkRlZiRSTcje_4�
Æ�Ç@È*É�Ê�Ë�Ç@Ì7Í=Î$Ì�Ë�Ç@ÌÐÏfÑ@É�ÒÐÎ­Ó�Ô�Õ×ÖwÇ@È@Õ�Ë�Î�Ñ�Õ�ÈtÌ
Î�Ø�Î
Ù�Î�Ò$ÚÕ�Ô�Ç@É
u7pra ñ _rTc�ka-QSo#ZG\,Á�oSRUTcx�ZGRUaK¡�ZiRSa�h�jeqs_fy?jitY% Zi�r_rTc×ÊZi_fy
w�pra-QU�ejk_ra-_r×ITco�Î % Zi�r_rTc×�ZG_fy�w�pra�QS�ejk_ra-_r×ITcovz5~v�kír~ezt% Zi�I�
_rTc×^z^~v�káe}�Ð4dkTc�ea-o7Z8hfjkqr_fy:je_@dka-_ra-Q#ZG\cTc�vZGRUTbjk_�a-QUQSjkQ��7pra-_
\cavZGQU_rTc_rd,qroUTc_rd2Zi\c\Û>:t¡avZGRUqrQSa-o7�7TcRUprjeqrR%t�avZiRSqrQUa+oSa-\cavX#RUTcje_4�

��� F3;fDGF3�Ü/fÝ,Þ�2���B�:�ßf2rB�Cyà � FID
áE;�B�F�B�ß@:�â
ã�/�ä@å�/�æç °²±�³�³I°c­v³�¾�¯l¬Ðèl®Ðè-° «·°c±`¶�é�±¡³¤¼:­e¼ À ¼-¯#®G«W°`êv®�±`°�¬ À ¼-¯-¯#¬G¯�¬×ë�±¡³¤¼
³�¶#¾r¬�±¡³¤¼/ç-°cç ��fN���¨iL�ª�é�­Ñ°0ìG¼ À è�¶í� ®#¾k¾f«·°¡¼�c»±S¬�LïîUé À ¯l¼/¿
ç#±©¯�°�µ#±S¼�c�±�¬:® À ¶~ë�¼l®Ñ±©éI¯#¼+ç-é�è#çv¼/±�ð
é�°cçYè#¬Gé À ck¼�cXè�¶
ñ
� ¨ ���ª!ò � ³ ¨i>�ª�°oÅïó�ô >�õÛöJ ÷ \bjkd J> õ@ö °?~	øXù ¨l~�ª

�7jkRSa,RUprTco�Tco¸Z�hfjkqr_fy:t¡jeQ7\cavZGQU_rTc_rd�t¡QSjex _rjkTboUa-\ca-oSo,yrZiRlZTz
�7pra-_8RSpsa7RSQlZiTc_rTc_rd¸yrZiRlZä\²Zihfa�\bo�pfZ��ka�Tc_fyIa-��a-_fy¤a-_IRS\cm�h�a-a-_
X#jkQSQSqs�rRSavy@ZiR�oSjkx�a�_rjeTcoSa7Q#ZGRUa m zeRUpra�oUavX#jk_fy�RUa-QSx�Tc_8RSpra
h�jeqr_fy:h�avX#jkx�a-o�Åûú$ü ^
ý-þÿ ï�� [ ����� V ¨¡\bjkd V^Rý-þ °?~�ª����Æ�Ç@È*É�Ê{Ë�Ç@Ì Í=Î$ÌiË�Ç@Ì$ÏfÑ@É�ÒÐÎ©Ç�ËKÓ�Ì�ÑÐÍ@Í=Î$Ì�ÏfÇTÊtÎRÙ
P��s�r\cm�Tc_rd:RSpra8�rQUj�jit RSa�XSps_rT[Óeqsa�deTc�ea-_LTb_>Î ã avZiQS_ro�z�~v�k�$#ÑÐ
¨�qsoSavy:RSj�h�jeqs_fy�RUpra+a-QSQUjeQ7jGt�prje\[yk�`jeqsRlª%RSj�t�avZGRUqrQSa+oUa-\cavXU�
RSTcjk_4zI� a+jkhrRlZiTb_:RSpra
t�je\c\cjG�7Tc_rd+RSpra-jkQSa-x*Ô��� F3;fDGF3� .
	 °0ìÑ¼ À �~H�L�H,�@é�±¡³¤¼ä³�¶#¾r¬�±¡³¤¼/ç-°cç ���¬iée±c¾fék±¢è�¶µ�¶�·@¸@¹@·@º@¹t»,¼Mº@·@½ é�­Ñ°0ìG¼ À è-¶ ��yN¤��¨�Lt��v��x ª@êN³¤¼�¯l¼ �p¤N
ZGQUdex:Tb_ x �� �3� � ¨i�ë¨iLt��v x�ªSª�é4ê%°[«[«�é�ê�°c±¡³�³�°²­v³7¾f¯#¬$è#®$è�°[«W°c±©¶�és³¤®
ìG¼
­e¼ À ¼�¯l®i«·°`êv®Ñ±©°�¬ À ¼�¯-¯l¬i¯�è#¬Gé À ck¼�cXè�¶
� ¨ ���ª!ò
x:Tb_u
� ¦ � ^�� ��³ ¨`ßGª*°oÅ ó ô ß�õÛö

¨l~!Cf�fª-J ÷ \cjed Jß	õ@ö °?~ øXù��
°�Åïó ô >�EJ ù ¨`}eª

�+D
;@;��©Ý�6@ßfF34
9 � æ�� u7pra�VfQUoSR8olÓkqfZiQSa#�`QSjIjeR8RSa�QSxÂTco8oSTcx��
�r\cm¥RSpsaÊqs_rTc�ea-QUolZG\�a�oSRSTcx@ZGRSTcjk_¥QlZGRUa�hfjkqr_fy�ZGo�h�a#t�jkQSaez
RSp�ZGR*olZ�mIo�RSpfZiR��7TcRUp|prTcdep§�rQSjkhfZGhsTb\cTcR`mIz+RSpra�pImI�fjkRSpra#�
oSTco�jehsRlZGTc_ra�y�hIm<ZG�r�s\bmITc_rdl� RSj�L*�,v xðt�jkQÊZi_�m Vr�ravypð�7TcRSpïv p�v�N ß��7Tc\c\¸dkTc�ea�ZkyryITcRSTcje_�ZG\�a�QSQSjkQ�_rj�x�jkQSa
RSp�ZG_fÅ8¨ ü ¦ ý-þÿ ï���� � V ¨¡\cjed V¦ ý-þ °¦~vªSª��,�rjk\c\bjG�7Tc_rd8RSpsTbo�z^qroUTb_sd
Z�psje\[yIjeqsR`�`RSa-oUR�oSa�R�jGt,oSTc�-a��EJ"RUj¢RUa-oSR�} ^ pIm���jeRUpra-oUa-o
�7Tc\c\©zÍh�m�ZLoSRlZi_fyrZiQly�w�pra-QU_rj
§��`hfjkqr_fy�ZGQUdeqrx:a-_IRvz^QUa-oSqr\cR
�7TcRSp,psTbdkp,�rQUjehfZihrTc\bTcR`m+Tc_,�rT[XU×ITb_sd¸Z7pImI��jeRSpsa-oSTco��7TcRSp�dea-_I�
a-Q#ZG\cTc�vZGRUTbjk_£a�QSQSjkQ�_sjÊx:jeQUa�RUpfZG_OÅ8¨�� \cjedI¨`} ^ ª��d�EJ@ªoNÅ8¨ � >��
�EJ�ª�psTbdkpra-Q�� �
P�dIZGTc_4z:RSprTco>hfjkqr_fy�prjk\[yIo¢jk_r\cmå�7psa-_�\cavZGQU_rTc_rd¥t¡QSjex
_rjkTboUa-\ca-oSo�ysZGRlZs��ËITcx�Tc\[ZGQERSj8u7pra-jeQUa-xð~ezrZ�dea-_ra�QlZG\cTc�vZiRSTcje_
RSj�\ba�ZGQS_sTb_sd�t¡QSjex§_rjeTcoUm�yrZGR#Z,X-Zi_�hfa7jkhrRlZiTb_savy8hIm�QUa-�r\[ZeXU�
Tc_rd�ZG\c\�jrX-X#qrQUQSa-_fX/a-o�jit JðTc_�ZG_Im�yIa�_rjex:Tb_�ZGRSjkQ�RUa-QSxðTc_
RSpsa¸h�jeqs_fy:h�mL¨l~!C¢} m ª [ J�zs�7pra-QSa m Tco7RSpra+_rjkTcoSa+QlZiRSae�



"5_ra*Tbx:�fjkQSR#ZG_IR�QUa-x�ZiQS×>pra-QSa�Tco:RSpfZiR�RSpsa�Å8¨ � >��
�EJLª
RSa�QSx�Tco7Z,��jeQUoSR`�SX-ZioSa+hfjkqr_fy2t�jeQ�a��eZG\cqfZGRUTc_rd�} ^ pImI�fjkRSpra#�
oSa�o�jk_?RSpsa�Tc_fyIa-��a-_fyIa�_�R@prjk\[yk�©jkqrR�oUa-R�Lt���+jGt8oSTc�-a��EJL�
]`RSo�Tb_�X#QSavZioSa:�7TbRUp�>>QUa#îfavX#RUo�RSpra8t`ZeX#R+RSp�ZGR,��a�ZGQUa�RSa-oUR`�
Tc_rd�Z@oSa�R�jit�p�mI��jeRUpra-oSa�o�jGt7oSTc�-a�a/�¤��je_sa-_IRST[ZG\�Tc_o>4z�Zi_fy
RSp�ZGR+RSpra�QSa�Tco+��jeRSa�_�RUT[ZG\�t�jkQ@�SjG�ea�Q`VfRURSTc_rde�:RSpraM��JÂprjk\[yk�
jeqsR¸o#ZGx:�r\ca-ov��¨�]`_*RSpra�X#jk_�RUa#�rR,jGt%t�avZGRUqrQSa8oSa�\ba�X#RSTcje_Ez^RSpra
TcoSoUqra�jit�jG�ea�Q`VfRURSTc_rd¢jit,prje\[yk�`jeqrR@yrZGR#Z��7ZGo@ZG\coSj>QlZGTcoUavy
hIm Î ã jkpfZ��IT¤Zi_fy8ËIjex:x�a-Q�Vfa-\[y^ze~��e�Ðn Ð zioSa-a+ZG\coSj Î �7d�zr~v�k�eí Ð
t�jkQ Z+yIa-RlZiTc\ba�y�yITcolX#qroUoSTcje_:jGt^jG�ea-Q�VfRSRUTc_rd,jGt^prjk\²y��©jkqrR�yrZGR#Z
Tc_?pImI�fjkRSpra-oUTco�oUa-\cavX#RUTbjk_4�Òª�Û%qrR@oSTc_fX#a*RSpsTbo@Tco�Z>��jeQUoSR`�
X-ZioSa�h�jeqs_fy^zETbR+prjk\[yIo,Tc_���ZGQSRUT[X#qr\[ZGQ5t�jkQ,RSpra��UhfZey*X-ZioSa-�
�7pra-QUa¸Zi\b\�} ^ p�mI��jeRUpra-oSa�oëZiQSa��U�ea-QUm2y¤T�§^a-QUa-_IRS��t�QSjkx|avZkXSp
jeRUpra-Q��£u7psTbo�Tco�qr_s\bTc×ka-\cm¢ZGo�RUpra-m���a-QSa�RUQlZiTb_savy>je_�RSpra
olZix�a�yrZiRlZGoUa-R�Lt�
Zi_fy�qroUTc_rd¢jk_r\cmÃ>¥yITcoSRUTc_fX#R�t¡avZGRUqrQSa-o��
�sjeQ ZiR�\cavZioSR�oSjkx�a��fZGRUprje\cjedkT[X-ZG\IpImI�fjkRSpra-oUTco X#\[ZGoUoSa-o+¨¡RSpfZiR
x�Z�mIz#t¡jeQ�a#�fZix��r\caezGTc_fX/\bq�yIa�Z5oSa-R�jGt4pfZioSpI�`\cTc×ea�hfZGoUTboNt�qr_fXU�
RSTcjk_�oSj8RSpfZiR XUpfZG_rdkTc_rd,je_sa7t�avZiRSqrQUa$  o Q#ZG_rdka¸yIQ#ZGx@ZGRST[X-Zi\c\bm
XUpfZG_sdea-o5RSpra,jkqrRS�sqrR�pImI�fjkRSpra�oSa-o�z ª5RUprTco�Tco�X#a-QURlZGTc_r\cm@��jeo`�
oSTchr\ca$z�hrqsR8t�jeQ8x�jkQSa��SoUa-_roUTbhs\ba���p�mI��jeRUpra-oSTco�X#\[ZioSoSa�ovz7��a
x�Tcdkp�R�a#�r��avX#R,TcR�RUj�h�a,��jeoSoUTchr\ca�RUj�oSTcdk_rTWVYX-ZG_IRU\bm:RSTcdepIRUa-_
RSpsTbo8h�jeqr_fyÍ� � a�pfZ��ka�_rjeR8x�Zi_fZGdkavy�RUj@t�jkQSx�Zi\cTb��a�RUprTco
mea�RvzEhrqrR�X#jk_vÌ#avX/RSqrQUaez�hfZioSavy*jk_�RSpra�h�a-pfZ��ITcjeQ�jGt7�fjG��a-Q`�
\[Z��9yIa�X-Z�m£\cavZiQS_rTc_rd�X#qrQU�ea-o�z�RUpfZGR@RUpra¢ZGoUm�x:�rRSjkRST[X@h�a#�
pfZ��ITcjeQ5t�jkQ��Ux�Zi_�mI�:\ba�ZGQS_sTb_sd»Zi\cdejeQUTcRSprx:o��7Tc\c\�h�a�h�a-RSRUa-Q
x�jryIa�\ba�y�hIm�QUa-�r\[ZeX#Tc_rd@RUprTco,\[ZGoSR+RUa-QSxðTc_�RUpra�h�jeqs_fy�hIm� >����
��Jðt�jkQ+oSjex:a! j£¨`{�H�~ Ð �:¨�P��rQUa-\cTcx�Tc_fZGQUm�Zi_fZG\cmk�
oSTco+oSqsdedea�oSRSo+RUpfZGR+qr_fy¤a-Q,Z@¨���a-QUpfZG�ro�oSqrQU�rQSTcoSTc_rdk\cm�\[ZiQSdea�ª
QlZi_rdea8jGt%t�jeQUx�ZG\Ex�jryIa-\cTc_rd�ZioSoSqsx��rRUTbjk_ro�QUa-d�ZiQlyITc_rd:prjG�
x�qfXUp,pImI�fjkRSpra�oSa-o�XUpfZi_rdea7�7pra�_�p?Tco�XUpfZG_rdkavy^zkRSpra5_Iqrx��
h�a-Q�jGt@�SoSTcdk_rTWVYX-ZG_IRU\bm�yIT¨§^a-QSa-_IRU��p�mI��jeRUpra-oSa�o�yIjIa-o�dkQSjG�
ZGo�}#" ÿ ^ � ze�7prT[XUp���jeqr\[y8oSqsdedea�oSR$ �N|~ähfa-p�Z���TcjkQv�="5_�RSpra
jeRUpra-Q8pfZG_�y^z�RSpra�QSa�ZGQUa�X#a-QURlZiTb_s\bm¢Zi\coSj�oUjex�a�QUavZGoUje_fZihr\ca
ZGoUoSqrx:�rRSTcjk_ro�RSp�ZGR7��jeqr\[y�\cavZky�RUj! �¬¥~$zrZi_fy���a,yIa#t�a�Q�Z
yIa-R#ZGTc\cavy@yITcolX#qsoSoSTcjk_�jit�RSprTco�RSj�RSpsa+t�qr\c\��fZG��a-Qv�Òª

Æ�Ç@È*É�Ê{Ë�Ç@Ì Í=Î$ÌiË�Ç@Ì$ÏfÑ@É�ÒÐÎ©Ç�ËKÉ�Î$Ó¤Ñ�Ù&%@Ç@Ì$Ô�Õ×ÖwÏ
�sjeQ µ�¶3·@¸@¹@·@º@¹*»,¼Mº@·@½ z�RUpra¢yIa-��a-_fy¤a-_fX#a?jk_l>§jGt�jeqsQ
h�jeqr_fy8jk_�RUpra�a-QUQSjkQ Tco � >��
�EJ ¨¡jeQ���jeoUoSTchr\cm � >����d�EJ@ª-z
ZG_�y*TbR8X#jex:a-o5t�QSjkxØRSa�oSRSTc_rd�} ^ p�mI��jeRUpra-oSTco8je_�prjk\[yIjeqrR��
yrZiRlZr��]¡t >(' ß�ª3«?�7psa-QSa@ß�Tco,RSpsa�_�qsx�hfa-Q+jit t�a�ZGRSqsQSa-o
_ra-a�yIavy�RUj¢ZG�r�rQUj��rTbx@ZGRUa�RSpra�R#ZGQUdea-R�X#jk_fX#a-�sR���a-\c\`z�RUprTco� >��d�EJ �7Tc\b\�h�a,RSpra8yIjex:Tb_�ZG_IR�RSa�QSx���w�je_roUT[yIa-Q�Tc_roURSavZky
RSpsa�t¡je\c\cjG�7Tb_sd�ZG\cdejkQSTcRSpsx�zG�7prT[XUp���a,X-ZG\c\*) º@¹*+�º,+�¹t»�-�µ Ô
~e�7�sjeQEavZeXUp�{hò?ß�òy>Ez�Vf_fy�RSpra�pImI�fjkRSpra-oUTco ��T¦ RUpfZGR�zGjGt
Zi\b\^RUpra,pImI�fjkRSpra�oSa-o+qroUTb_sd�a#�fZeX#RU\bm�ß
t�avZiRSqrQUa-ovz�x�Tc_rTW�
x:Tb��a-o7a-QSQUjeQ5je_@RSpra�RSQlZiTc_rTc_rd�oUa-R�Lt�S�ä¨�u7prTco7Tc_I�ejk\b�ka-o
Z8oUavZGQ#XSpLjG�ea-Q�Zi\b\�oSa�RSo�jit ß5t�avZiRSqrQUa-ov�Òª

}r�7Á��eZi\cqfZGRUa ZG\c\�>�°:~�pImI�fjkRSpra�oSa-o~F �� ¦ I ^¦ W@u jk_,RSpsa prjk\[yk�jkqrR�oSa-R�Lt���`z7ZG_fy>�rT[XU×¢RUpra�je_sa��7TcRSp�RSpraLoSx�Zi\c\ba�oSR

prjk\[yk�©jkqrR�a-QSQUjeQv�

�7jkRSa7RUpfZGR���a�ZGQUa7_rjG��RSa-oURSTc_rd,jk_r\cmYÅ8¨�>fª%pIm���jeRUpra-oUa-o jk_
RSpsa�prjk\[yk�©jkqrR�yrZiRlZrz�oUj�RSpsa��rQUa-�ITcjeqro � >��
��JðRSa-QUx�_rjG�
h�avX#jex:a-o � ¨�\cjed=>�ª��d�EJ����� F3;fDGF3�/. 	 °0ìÑ¼ À �~H�L�H,�@é�±¡³¤¼ä³�¶#¾r¬�±¡³¤¼/ç-°cç ���¬iée±c¾fék±¢è�¶) º@¹0+�º,+�¹t»�-�µ ê�°[«[«�é ê�°c±¡³�³I°c­�³�¾f¯#¬$è#®$è�°[«·°²±©¶�é�³r®
ìG¼�­i¼ À ¼�¯l®i«Ò¿
°`êv®�±`°�¬ À ¼-¯�¯l¬G¯�è#¬Gé À ce¼�cXè�¶
� ¨ ���ª!ò

x:Tc_u1� ¦ � ^�� � ³ ¨©ßGª@°]Å�ó ô ß	õ@ö
¨l~!CK��ª,JÜ÷ \cjed Jß õ@ö °¦~ ø ù

°�Å ó ô ßE\cjedZ>
¨l~ CK�fª-J ù�� °oÅ ó�ô \cjed=>�EJ ù ¨`�eª

�+D
;@;���Ý�6Ûß�F34R9 � æ2� u7pra�VfQUoSR�olÓkqfZiQSa#�`QSjIjeR%RSa-QUxåTco�oUTcx��r\cm
RSpsa�qr_rTc�ea�QSolZi\+a-oSRUTbx@ZGRUTbjk_¢Q#ZGRSa*h�jeqr_fy(ZGo�h�a#t�jeQUaez5qroSavy
RSj�h�jeqs_fy>RSpra�ZeysyITcRSTcje_fZi\ a�QSQSjkQ��7pra�_ÊRUQlZiTb_sTb_sd�jk_ÊZG_Im
Vr�ravy t�avZiRSqrQUa�oSa-R����rjkQ�RUprTco�RSj>prje\[y��7TcRUp?�rQSjkhfZGhsTb\cTcR`m
~~C]ÂIz^RSpra�QSa�Tco,ZG\coSj@ZG_�ZkyryITcRSTc�ea�¨l~��ÐJ�ªI\cjkdr¨l~2�$ÂGª5�7TcRSprTc_
RSpsa�o#Óeq�ZGQSa/�©QUj�jkRv���äjG�,z�t�jeQ@ZG_Im>Vr�ravy¦ßIz���a��7ZG_IR�RUj
qr_rTWt�jkQSx:\bm�h�jeqs_fy�RUpra�yIa-�IT[ZGRUTcje_�jitëRUQlZGTc_rTc_rd:a-QSQUjeQ+t¡QSjex
dea�_ra-QlZi\cTb��ZGRSTcjk_£a-QUQSjkQ�t�jkQ�ZG\c\43 ^¦15 p�mI��jeRUpra-oSa�o�RSpfZiR�qroSa
a#�fZeX/RS\cm?ß@t�a�ZGRSqsQSa-o��¥u�ZG×ITc_rdºZ*oURlZi_fyrZGQ#y�qr_rTcjk_Êh�jeqs_fy
¨�oUa-a¢Î % ZG�r_sTb×^z7~��eáe}ÑÐ²ª�z���a�QUa-�r\[ZeX/a�¨#~��ÐJ�ªI\cjeds¨l~2�$ÂGª��7TbRUp
¨l~2�$J:ªI\cjed 323 ^¦ 5 �$Â 5 z��7prT[XUp�¨¡_rjeRUTc_rd£\cjkd 3 ^¦ 5 ò ßE\bjkd=>fª
deTc�ka-o+RSpra�oUavX#je_�y*RSa-QUx���gEZGoURS\cm�z�RUpra�RSprTcQ#y�RUa-QSxÂX#jkx�a-o�z
qroUTb_sd�Z8oSRlZi_fyrZiQly@w�pra-QU_rj
§��©h�jeqs_fy�ZGQUdeqrx:a-_IRëZio�h�a#t�jkQSaez
t�QUjexðRSa-oURSTc_rdfÅ8¨i>�ª8pImI�fjkRSpra-oUa-o�jk_�RSpra@prjk\[yk�©jkqrR,oUa-R�jGt
oSTc�-a¯�EJ�� �
�7jkRST[X#a?RUpfZGR�z�oUTcx�Tc\[ZGQ*RSj µ�¶�·@¸@¹@·@º@¹t»,¼Mº@·@½ z@��a?pfZ��ka
_rjkR,a#�r�r\cT[X#TcRS\cm�ZeyryIQUa-oSoUavy�RUpra��5�E�`pfZGQ#y*oSavZiQlXUp��rQSjkhr\ca-x
t�jkQ,RSpra@jk�rRSTcx�Zi\�¨�pra-QUa@Tb_�RUpra@x�Tc_rTcx8qrx<RUQlZiTb_sTb_sd�a-QSQUjeQ
oSa�_roSavª�oSa-R:jGt,ß@t�a�ZGRSqsQSa-o�zëZi_fy�ZeX#RUqfZG\7Tcx:�r\ca-x�a-_IR#ZGRSTcjk_ro
jGt6) º@¹*+�º,+T¹*»�-�µ �7Tb\c\rdka-_ra-Q#ZG\c\cm�p�Z��ea7RSj�QSa-\cm8je_�pra-qsQSTcoSRUT²X
oSa�ZGQlXUp4�§Û�qrR�t�jeQ�_sjG�,z \ca-R�qso�h�a-d¢RUprTco�X#jex:�rqrRlZiRSTcje_�ZG\
TcoSoUqraÊZi_fy¦RSQUavZGR�TcR�oUTcx�Tc\[ZGQS\cm>RSj?prjG�ð��a�pfZey¦RUQSavZiRSavyµ�¶�·@¸@¹@·@º@¹t»,¼Mº@·@½ z�Zi�r��avZG\cTc_rd�RUj@RSpra�o#ZGx�a�ZG�s�rQSj��rTcx�ZÑ�
RSTcjk_ro�|iT²y¤avZG\cTc�vZGRUTcje_ro^ZGo^h�a#t�jkQSaezeZi_fy+ZG\coSj7x:a-_IRSTcje_sTb_sd�RSpfZiRvz
Tc_�Z�QSTcdejkQSjkqro oUa-_roUa,RSj8hfa,yITco#X#qroSoUavy@\[ZGRUa-QvzIRUpra+a#�rRSa-_IR7RUj
�7prT[XUp�Zi_»Zi�r�rQUj��¤Tcx@ZGRSTcjk_�ZG\cdejkQSTcRSpsx X�ZG_@oSjk\b�ka�RUpra,je�sRSTW�
x�Tc�vZiRSTcje_+Tco�a#�fZeX#RU\cm�RUpra7a#�rRSa-_IR�RUj,�7prT[XUp�TcRUo�a�QSQSjkQ h�jeqs_fy
�7Tc\c\4QSa�ZeXUp�RSpra8h�jeqr_fyL��a�dkTb�ka,pra-QUaezE�7prT[XSp*x�a�ZG_ro5RSpfZiR
jeqsQ�h�jeqr_�yÊX�ZG_ÊZio�h�a#t�jkQSa@h�a�Tc_IRSa�QS�rQUa-RSavyÍz7Tc_¢Z@t�jkQSx@ZG\
oSa�_roSaezEZGo7h�a-Tc_rd�a#�fZkX#RS\cm��7p�ZGR¸Z8psa-qrQSTcoURST[X+oSa�ZGQlXUp*Tcx��r\ca#�
x�a�_�R#ZGRUTbjk_@Tbo5RSQUm�Tc_rd@RUj�ZGRURlZiTb_E�8¨�]`_�X#je_roUT[yIa-QSTc_rd:pra-qrQUTco`�
RST[X8oUavZGQ#XSp�Tcx:�r\ca-x�a-_IR#ZGRSTcjk_rovzsTbR+Tco,ZG\coSj@��jeQURSp�x�a�_�RUTcje_I�
Tc_rd�RSp�ZGR�oUavZGQ#XUprTc_rd@RSj�x:Tc_rTcx�T·�-a5RSQlZiTc_rTc_rd�a-QSQUjeQ+Tco��rQUjehI�



ZGhs\bm�jit�RSa-_(oSjex:a-�7pfZiR�avZioSTca-Q@RSpfZi_?oSa�ZGQlXUprTc_rd�RUj¢x�Tc_rTW�
x�Tc�-a7psje\[yk�`jeqrR�a�QSQSjkQvzI�7prT[XUp µ�¶3·@¸@¹@·@º@¹*»-¼Mº@·@½ QUavÓkqrTcQSa-o�z
t�jkQ�a#�fZGx��s\bakz�Tc_�\bTc_ra�ZGQ8QSa-dkQSa-oUoSTcje_4z5��a�p�Z��ea:t©ZGoUR�ZG\cdeji�
QSTcRUprx�oEt�jkQ�oSTcx�qr\cRlZi_ra-jkqroS\cm+a-�eZG\cqfZiRSTc_rd+RSQ#ZGTc_rTc_rd+a-QUQSjeQ%t�jkQ
ZG\c\�oSTc_rdk\ba/��t�a�ZGRSqsQSa�XUpfZG_rdka-o�RUjºZLt¡avZGRUqrQSa@oSqshroSa-R��Òª u7prTco
h�jeqr_fy�TcoëZi\boUj,avZioSTc\cm�dka-_ra-Q#ZG\cTc�-avy:RSj,\cavZiQS_rTc_rd
t�QSjkxå_sjeTcoSm
a#�fZGx:�r\ca-o8¨©Zid�ZGTc_�hIm�QUa-�r\[ZeX/Tb_sd�ZG\c\�jrX-X#qrQUQSa-_fX/a-o�jit¢JðTc_
ZG_Im�yIa�_rjex:Tb_�ZGRSjkQ RUa-QSx �7TcRSp*¨l~!C�} m ª [ J�ª��
]`_¢ZG_Im�X-ZGoUaez�RUpra�×ka-m���jeTc_IR,jGt�RUprTco,hfjkqr_fy Tbo�RSpra-_>RSpra
t�jk\b\cjG�7Tc_rd�Ô�u7pra�yIa-��a-_fy¤a-_fX#a:jGt�jeqrQ5hfjkqr_fy@jk_K>*Tco�jk_r\cm
«b¬/­e®G¯-°c±¡³�´8°�µ�Tc_X>4�%]`R Tco7ZG\coSj,a�ZGoSm:RSj8oSa-a5t�QUjex�RSpsa¸h�jeqs_fy
RSp�ZGR�RUpra�o#ZGx��s\ba7X#jkx��r\ca#�rTcR`mhJ�Tco Zi\boUj+\bjkd�ZiQSTcRSprx:T[X�Tc_�>4�
P�o�yITcolX#qsoSoSa�y,Tc_+RSpra%]`_�RUQSjryIqfX/RSTcje_4z�RUprTco4x�a�ZG_ro^RUpfZGR�z-t¡QSjex
ZG_�Tb_¤t�jeQUx�ZGRUTcje_I�`RSpra�jeQSa�RST[XE�fjkTb_IREjGtr�ITba��,zGje_ra�x�Z�m+çvè�ér®G¯l¼
RSpsa¢_Iqrx�h�a-Q�jGt�t¡avZGRUqrQSa-o�¨ t�jeQLa#�fZGx��s\ba*hIm ZkyryITc_rd£Zi\c\
X#QUjeoSo��©RUa-QSx:o+hfa-R`��a-a-_¢Zi\c\^t�avZiRSqrQUa-olª�z4ZG_�y@a#�r�fa�X#R,RSj:_ra-avy
je_s\bm8±`ê�°�µ#¼�Zio4x�qfXUp,RUQlZiTb_sTb_sd�yrZGR#Zr� � a�h�a-\cTca-�ea�RSp�ZGR4RUprTcovz
TWtëa��ea-_>je_r\cm�Zi�r�rQSj��rTcx�ZiRSa-\cm@QSa�ZG\cTc�vZGhr\ca8hIm�oUavZGQ#XSp�ZG\cdeji�
QSTcRUprx�o�zvx@Z�m�pfZ��ka�RSQUa-x�a�_fyIjeqsoNX/je_roUavÓkqra-_fX#a�o�t�jeQÍt�avZGRUqrQSa
yIa-oUTcde_�¹�RSp�ZGR8x�jryIqr\cj�X#jex:�rqrR#ZGRSTcjk_fZG\�a#�r��a-_roSakz jG�ka-QS\cm
X-ZiQSa#t�qs\7p�qsx�ZG_�yIa-oUTcde_¢jit7t�avZiRSqrQUa-o���jeqs\²y*jit�RSa�_¢h�a�qr_I�
_ravX/a-oSo#ZGQSmIz�oUj�\cje_rd�Zio�Zeyry¤TbRUTcje_fZi\�RUQlZiTb_sTb_sd»ysZGRlZ@X-Zi_�hfa
jehsRlZGTc_ra�y�QUavZGoUje_fZihr\cm�XUpravZG�s\bmI�
u�jºX/\bjkoSa�RUprTco�oSavX/RSTcje_4z���a@Tb_¤t�jeQUx�ZG\c\cm�QUa-oSR#ZGRSa*jeqsQ�RSpra#�
jeQUa-RST[X-Zi\7QSa-oUqr\cRSo:Tb_�RUa-QSx:o�jit¸qr�r��a-Q:hfjkqr_fyIo�jk_¢olZix��r\ca
X#jkx��r\ca#�rTcR`m�z�TWtYRUpra7RlZiQSdea�R X#je_�X#a-�rR�Tco���a-\c\rQUa-�rQSa�oSa-_IRSa�y�hIm
oSjkx�a8oSx@ZG\c\�_�qsx�hfa-Q,ß878jit7t�avZGRUqrQSa�ov�@u7pfZiR¸Tco�z4��a��ëZi_IR
RSpsa�_Iqrx�h�a-Q�J 7 jit�a#�fZGx��s\ba�o7QSavÓkqrTcQSa�y*oSj�RUpfZGR5dea-_sa-QlZi\·�
Tc�vZGRUTcje_*a-QSQUjeQ��7Tc\c\�h�a�X/\bjkoSa:RSj�RUpfZGR,jit�RSpra:je�rRUTcx�ZG\EpIme�
��jeRSpsa-oSTco�RUpfZGR�qroUa-o ß 7 t�avZiRSqrQUa-ov��¨`ËI\cTcdepIRS\cm�x:jeQUa�t�jeQUx�Zi\b\cmez
��a��ëZi_�R�z�t�jkQ
Zi_Im�Vr�ravy:9¯±�{rz^RUpfZGR � ¨ ��fª ¬ ��³ ¨`ß 7 ª�°;9
�7TcRSp�prTcdkp��rQUjehfZihrTc\cTbR`mIzvZi_fy8�7pra-QUa¸yIa��fa-_�yIa-_fX#a�jGt*J 7 jk_98�7Tc\c\ëZid�ZGTc_�h�a@prT[yryIa-_�hIm�RSpra�Å8¨�®Òª,_rjkRlZiRSTcje_4�Òª��sQSjex
RSpsa�avZGQU\cTba�Q�RSpra-jkQSa-x:ovz�TcR�Tco�_rjkR�yITWÖ�X#qr\cR8RSj¢yIa-QUTc�ea@RSpra
t�jk\b\cjG�7Tc_rd8¨�qs�r�fa�Q�h�jeqr_fy¤o�je_�ª�o#ZGx��s\ba+X#jex:�r\ca#�rTcR`mYÔ

ZG\cdkjeQSTcRUprx J 7
�7j8t¡avZGRUqrQSa+oSa�\ba�X#RSTcje_ Å8¨�>@ª�«%ªµ�¶�·@¸@¹@·@º@¹t»,¼Mº@·@½ Å8¨`ß 7 ª3« °o> � ª-z� �ò¥~) º@¹0+�º,+�¹t»�-�µ Å8¨`ß 7 ª3« °Êß 7 \cjed=>fª
��ZGQURST[X#qr\[ZGQU\cm�T·t�ßEª3«>deQUjG�7o7oSqr��a-QU\bTc_ra�ZGQS\cm:Tb_�ßIzI��a+avZGoUTb\cm
oSa�a µ	¶3·@¸@¹@·@º@¹*»-¼Mº@·@½ p�ZGo¸Z�oSTcde_sT·V^X-ZG_IRS\cm@oSx@ZG\c\ca-Q�olZGx��
�r\ca�X#jkx��r\ca#�rTcR`m@RSpfZi_¢_rjkR,�fa�Q`t�jkQSx�Tc_rd�t�avZiRSqrQUa�oSa�\ba�X#RSTcje_
TWtNß 7$< >E��u7psTbo7ZG�s�favZiQSo7RUj�qro7RUj�hfa+Q#ZGRSpsa-Q7oSRUQSje_sd�RSpra#�
jeQUa-RST[X-Zi\YÌ/qroSRUT·V^X-ZGRUTbjk_*t�jeQ��fa-Q�t�jeQUx�Tc_rd:t�avZiRSqrQUa@oSa-\cavX#RUTcje_4z
RSpsa-QSa-hIm�ZG_soS��a-QSTc_rd:RSpra�Ókqra�oSRSTcjk_�jit,�S�7pIm�t�a�ZGRSqsQSa,oUa-\cavXU�
RSTcjk_r��Q#ZGTcoSavy»Tb_LRSpra8]`_IRSQSjryIq�X#RSTcje_E�+P�\coSj�zf�7psa-_�ß 7=< >4z) º@¹0+�º,+�¹t»�-�µ z%�7prT[XUp¢pfZio�o#ZGx��s\ba�X#jkx��r\ca#�rTcR`m�\cjedIZGQSTcRUpI�
x�T[X�Tc_�>Ez�Tco,\cTb×ka-\cm�RSjL\ba�ZGQS_��7TcRUp�x�ZG_Im:t�a-��a-Q8RSQ#ZGTc_rTc_rd
a#�fZGx:�r\ca-o�RSpfZi_ µ�¶3·@¸@¹@·@º@¹*»-¼Mº@·@½ �

> ?A@CB (4�rÉ-+ï( Å �r��) Á (4�IÈ�)��¤�
"5qrQ�RUpra-jkQSa-RUT²X�ZG\�QUa-oSqs\bRUo��rQUavyIT[X#RUavyD) º@¹*+�º,+T¹*»�-�µ RUj�hfa
x�qfXUp¢x:jeQUa�RSje\ca-Q#ZG_IR�RSj�p�Z���Tc_rd*Z*\²ZiQSdka�_Iqrx�h�a-Q�jit¸TcQ`�
QSa�\ba��eZG_IR7t�a�ZGRSqsQSa-o+RSp�ZG_ µ�¶3·@¸@¹@·@º@¹*»,¼Mº@·@½ �+u�j�RUa-oSR+RUprTco
pImI�fjkRSpra-oUTcovz�� a�QlZG_LhfjkRSp�ZG\cdejkQSTcRSpsx�o�je_�Z8oSx@ZG\c\`z�ZiQSRSTWVr�
X#T[ZG\�t¡avZGRUqrQSa,oUa-\cavX#RUTbjk_@�rQSjkhr\ca-x��
u7pra�\cavZiQS_rTc_rdÂZG\cdkjeQSTcRUprx qsoSavy �ëZioå\cjkdeTcoSRUT²X QSa�deQSa�o`�
oSTcjk_ Î n X-w�qr\c\[ZGdep�ZG_�y��7a-\[yIa-Q�z^~v�káe� Ð zeqsoSavy�RSj�VfR Z+\cTc_ravZiQ
yITcolX/QSTcx�Tc_fZi_�R�t¡qr_fX#RUTbjk_4zfZi_fyL�7prT[XSpEzf�7psTb\ca,_sjeR�x:Tc_rTcx�Tb�/�
Tc_rd8RSQlZiTc_rTc_rd,a-QUQSjeQ�z^ZG�r�rQUj��rTbx@ZGRUa-o�RSp�ZGR�QSavZioSje_�ZGhr\cmI��u7pra
Tc_r�rqrR7oU�fZeX/a,�ëZioZ<¤NÃ¥ ^ zrZi_fy:RSpra
VfQSoUR7RlZGQUdea-R+X#je_�X#a-�rR? � a+qroUavy@pfZky�jk_r\cm�je_sa¸QUa-\ca-�eZG_IR�t�a�ZGRSqsQSaeÔ

? ¨�Qfª�NFE ~ TWt=Q ï °>{�\Ò}¯± {{ jkRSpra�QS�7TcoSa

u�QlZiTb_sTb_sd¥a#�fZGx��s\ba�o¢��a-QSa|X#jkQSQUqr�rRSa�y�ZGRÊZ§_rjkTcoSa?Q#ZGRSam N�{T\Ò�rz^ZG_fy*ZG\c\�Tc_r�rqrR5t�a�ZGRSqsQSa-o8� a�QSa�°�\c°�\0c�\��-a-QUjG�`x�avZi_
qr_rTcR,�eZiQST[ZG_�X#a�_rjeQUx�Zi\b\cm@yITcoSRSQUTchrqrRSa�y�QlZi_fyIjkxØ�eZGQUT[ZGhr\ca-o��
u7pra,oUavZGQ#XUp�pra�qrQSTcoSRUT[X,�7ZGo5hfavZix<oUavZGQ#XUpE|�t�jkQS�7ZGQ#y�oUavZGQ#XSp
¨�oURlZiQSRSTc_rdLjeqrR,�7TcRUp�RSpra�a-x:�rR`m�oUa-R�jit t¡avZGRUqrQSa-o�z Zi_fy*Tc_I�
X#QUa-x�a-_IR#ZG\c\cm�ZeysyITc_rd8t�avZiRSqrQUa-o+qr_IRSTc\4��a�p�Z��ea,RUpra+t�qr\c\EoSa-R
jGt%t�avZGRUqrQSa�olª-�:�rjkQS�7ZGQly»oSavZiQlXUp�Tco
Z:��je�rqs\²ZiQ¸XUprjkT²X/a�RSpfZiR
ZG�s�favZiQSo:RSj�qroUqfZG\c\cm¢yIj���a-\c\ Î n Tb\c\ca-Q�z�~v�k�e{ Ð zëZi_fy>hfa�ZGx
oSa�ZGQlXUp4z%�7TcRSp¢Z@h�avZGxð�7T[yIRUp�jGt�ne{»Tb_�jkqrQ�X-ZioSaez%oSprjkqr\[y
h�a Z oSRSQUT[X#R�Tcx��rQUjG�ea-x:a-_IRv�à¨©�äjeRUT²X/aÊZG\coUj£RUpfZGR�z,�7prTc\ca) º@¹0+�º,+�¹t»�-�µ �7ZGo�jkQSTcdeTc_fZi\c\bmLt�jkQSx�qr\[ZGRUavy¢Zio�X#je_soSTcoSRUTb_sd
jGth>�°�~:oSa-�fZiQlZiRSa�oUavZGQ#XSpsa-ovz5TcR�Tco��rQUjehfZihr\cm�x�jeoUR�_�ZGR`�
qrQ#ZG\c\cmÊTcx:�r\ca-x�a-_IRSavy�Zio»X�ZGQSQUmITb_sd¢jeqsR�ZG\c\+RSpsa�oUavZGQ#XSpsa-o
�SRUjedka-RSpra�QS�Ez+jkqrQ�h�avZGx oUavZGQ#XSp¦Tcx��r\ca-x:a-_IRlZiRSTcjG_4z��7prT[XUp
oSR#ZGQURSo+t�QUjex �-a-QSj»t�avZGRUqrQSa�o�ZG_fyLTc_fX#QUa-x�a-_IR#ZG\c\cm»X/je_roUT²y¤a-QSo
prTcdepsa-Q�_Iqrx�h�a-QUo,jGt7t�a�ZGRSqsQSa-o�z�Tco,je_sa�a#�fZGx:�r\ca�jGt�oUqfXUp4�Òª
ñ _s\bTc×ka�x�Zi_Im��UQSavZi\^\bTWt�a��,�rQSjkhr\ca-x�o�z�Zi\c\^jGt4jeqsQ7Tb_s�rqrR%t�avZ��
RSqsQSa-o7ZGQUa�Tc_fyIa-��a-_fy¤a-_IRvzrZG_�y8oSj,RUpra-QSa5� a�QSaezkt�jkQ�a#�fZGx:�r\caez
_rj@X#jex:�r\cT²X�ZGRSa�y�Tc_IRSa�QlZeX/RSTcje_ro+h�a-R`��a-a-_*RSpra-x RSpfZiR¸X#jkqr\[y
X#jkx��r\cTWt�m,RUpra+oSavZiQlXUp@�rQSjrX#avy¤qrQSae�7�sjeQ µ�¶3·@¸@¹@·@º@¹*»-¼Mº@·@½ z
��a�ZGQSa�oUavZGQ#XUprTc_rd�t¡jeQ,Z:t�avZiRSqrQUa�oUa-Ríp oSjLRSpfZiR,RSQ#ZGTc_rTc_rd
je_XLt�×v x � jkqr\[y8deTc�ea5\bjG��prjk\[yk�©jkqrR�a-QUQSjkQv� �sjeQ$) º@¹0+�º,+�¹t»-�µ zs� a,ZiQSa+oSavZiQlXUprTc_rd�zIt�jkQ7avZeXUp�ßIzkt�jeQ�Z�t¡avZGRUqrQSa+oSa�R�p§jGt
oSTc�-a+ß5oSj,RUpfZGR�RUQlZiTb_sTb_sd¸jk_�Lt�×v x deTc�ea�o�\cjG�¢RSQ#ZGTc_rTc_rd+a-QUQSjeQ��
]`_�RUpra�QUa-oSR+jitNRUprTco+oSavX#RUTcje_4z���a,�7Tc\b\E_rjeR+yITcoSRUTb_sdeqrTcoSp@h�a#�
R`��a-a-_@RSpra:�ST[yIavZi\cTb��avyI�,�ka-QSoUTbjk_ro�jGt�RUpra-oUa¸R`��j�Zi\bdkjeQUTbRUprx�o
ZG_�y*RSpra@ZG�r�rQUj��rTbx@ZGRUa,�ea-QUoSTcje_so�jit�RSpra@ZG\cdejkQSTcRSprx:ov��P5\c\
a#�r��a-QSTcx�a�_�R#ZG\�QSa-oUqr\cRSo7QUa-�fjkQSRUavy@pra-QUa,ZGQSa+Z��ea-Q#ZGdka-o jitN}k{e{
Tc_fyIa-��a-_fy¤a-_IR�RSQUT[ZG\cov�
�sjeQ¢h�jeRUp<ZG\cdkjeQSTcRUprx�o�z�RSpra¦prjk\²y��©jkqrR*t�QlZkX#RSTcjk_ï�<Tco�Z
�fZiQlZGx:a-RSa�Q?RSpfZiR£p�Zey RSj hfa�XSpsjeoSa�_4� u7praåZi_fZG\cmIoSTco
jGt�Î ã a�ZGQS_sovz,~��e�$#ÑÐ�oSqrdkdea-oURSo:RSpfZiRvz%t�jeQ�Z*�7T[yIa@Q#ZG_rdka�jGt
prjk\²y��©jkqrR RUa-oSRUTc_rd2Zi�r�r\cT[X-ZGRUTcje_ro�z$�HG£{T\ �
Tbo7Z�dejIjry�XUprjeT[X#a
¨�RUprjeqsdep�TcR�Tco7qr_fX#\cavZiQ µ	¶3·@¸@¹@·@º@¹*»-¼Mº@·@½ � jkqr\[y8t©Zi\b\�Tc_IRSj
prTco5t�QlZix�a-��jeQU×rª-� ñ oSTc_rd@RSpsTbo,Zio
Zi_�Tc_rTcRUT²Zi\�XUprjkT²X/a8t�jeQ��4z



��a�jkhrRlZiTc_Ê�ETcdeqrQUa�~ez�ZGo���a@�eZGQSm�RUpra@RSjkRlZG\7_Iqrx�h�a-Q8jGt
t�avZiRSqrQUa-ov� � a�oSa-a8t�QUjex RSpra8deQ#ZG�rpLRSpfZiRI) º@¹0+�º,+�¹t»�-�µ Tco
��a-Q`t�jkQSx:Tb_sd�oUTbdk_rTWVYX-Zi_�RU\cm¢h�a-RSRUa-Q@je_�RSprTco@yIjex@ZGTc_4���rjkQ
QSa/t�a-QSa�_fX#aez�RSpsa���a-Q`t�jkQSx@ZG_fX#a5jGt4\cavZiQS_rTc_rd,�7TcRUprjeqrRNt�avZGRUqrQSa
oSa�\ba�X#RSTcje_Ez�qroUTc_rd?ZG\c\�RUpra�t¡avZGRUqrQSa-o*ZG_fy�_sjeR@olZ��ITc_rd¢ZG_Im
yrZiRlZLt�jkQ�prjk\[yk�©jkqrR8RSa-oURSTc_rdfz�pfZio�ZG\coSj*h�a-a-_?�r\cjkRSRSa�y@z�t�jkQ
RSpsTbo��rQUjehr\ca-x*z-RUprTco�Tco�_rjkR4QSa�ZG\c\cm
Z+X#jkx���a-RSTcRUTb�ka ZG\cdkjeQSTcRUprx
¨©Zi_fyLTbR5Tco¸jk_r\cm@�ea-QUm�oU\bTcdkp�RU\cm�X#jkx���a-RSTcRSTc�ka,je_*RSpra8jeRUpra-Q
RlZiQSdka-R,X#je_fX/a-�rR+� a8RSa�oSRlª�z4ZG_�y@� a�jex�TcR7TcR�t�QUjex�RSpsa�QUa-oSR
jGt�jeqrQ7dkQlZi�rprov�
Á�ZiQS\cTca-Qvz�jeqsQ�h�jeqr_fyLpfZky@�rQSa�yIT[X#RSavyLRSp�ZGR,ZGo�>*Tb_�X#QSavZioSa-o�z
RSpsa£yIjex:Tc_fZGRUTb_sd¢t`ZeX#RUjeQ�t¡jeQ�RSpsaÊa�QSQSjkQ�jGt µ�¶3·@¸@¹@·@º@¹*»¼Mº@·@½ X#jkx�a-o�t¡QSjex RSa-oURSTc_rd�} ^ pImI�fjkRSpra�oSa-o+je_X�EJ prjk\[yk�
jeqsR,olZix��r\ca-o�z4RUpra-QSa�h�m���jeoUoSTchr\cm¦�SjG�ea�Q`VfRURSTc_rde�@RUpra�prjk\[yk�
jeqsRNysZGRlZs���sjeQ µ�¶3·@¸@¹@·@º@¹*»,¼Mº@·@½ zeTcR�Tco�RSpra�QSa#t�jkQSa7_fZiRSqrQ#ZG\
RSj�oUa-a,TWt�Tc_fX/QSavZioSTc_rd�RUpra+prje\[yk�`jeqsR�t�QlZkX#RSTcje_{��x�Tcdkp�R�ZG\c\ca#�
�IT[ZGRSa+RUprTco�a�§^avX#R��¸Ý5jeTc_rd�oUjfzs� a,jkhrRlZiTc_»�ETcdeqsQSa�}szr�7prT[XUp
oSpsjG�7o7QSa-oUqr\cRSo7t¡jeQ µ	¶3·@¸@¹@·@º@¹*»-¼Mº@·@½ qroUTb_sdY��N¦{�\Ò�rzI{r��nsz
ZG_�y,{r�Òír� � prTc\ca�oSRUTb\c\ITc_It�a-QUTcjeQ4RUjI) º@¹*+�º,+�¹t»�-�µ zGRSpra7XUprjeT[X#a
jGt=��N¥{T\ n8yIjIa-o+ZG�r��avZGQ5RSj�dkTb�ka�h�a-RSRUa-Q+�fa�Q`t�jkQSx�Zi_fX#a5t�jkQ
\[ZGQUdea�>EzrZG_�y8t�jkQ RUpra+QSa-x@ZGTc_fyIa-Q%jGt�jkqrQ�a#�r�fa-QUTcx�a-_IRlZi\fQUa#�
oSqs\bRUovz%� a@QSa��fjkQSR�QSa�oSqr\cRSo�qsoSTc_rd µ	¶3·@¸@¹@·@º@¹*»-¼Mº@·@½ �7TbRUp��N¦{�\Ò��Zi_fy@{�\�nr�

5 10 15 20 25 30
0.15

0.2

0.25

0.3

0.35

0.4

Total Number of features

G
en

er
al

iz
at

io
n 

er
ro

r

1 relevant feature, 30% noise, 100 samples

J õ·ü�
eù`÷LK�M{��÷#ù¡ø[ú�ù`û
þ�ý$�#÷:ú-ø+ýeú:ø[÷/þ���
eù`÷:ô`÷Uÿ·÷����¡õ·ú�ý�`ùSþ/õ·ýGõ·ýeü>úvý�þ#ÿÒÿ����e÷@ö�þ��SþON[öeú���P-��ú-ø=QSR8TVU�W�TVXVW�YZ X�TV[\N[ö�þ�ô��]Pk��õ����;^D_a`cb d*þ�ýeö;eVXVW�fgXVf#W�Yih]QN[ô`ú�ÿÒõ·ö]P!��õ����j^=_:`cb dd�*k4÷#ù��¡õ��-þ#ÿ^ö�þ�ô��e÷#ô7þ-ù`÷lK#ô`÷��

5 10 15 20 25 30
0.16

0.18

0.2

0.22

0.24

0.26

0.28

0.3

0.32

0.34

Total number of features

G
en

er
al

iz
at

io
n 

er
ro

r

1 relevant feature, 30% noise, 100 samples

J õ·ü�
eù`÷jm8M��I÷#ù¡ø[úvù`û,þ�ý$�#÷8ú-ønQSR8TVU�W�TVXVW�Y Z X�TV[K
kô��õ·ýeüo^\_p`8b&dLN[ö�þ�ô��]P-�l^D_p`cb qLN[ökú�����öIþ-ô��VP�þ�ýeö^=_:`cb rsN[öeú���P-�*kE÷lù��¡õ��-þ/ÿYöIþ-ô��k÷#ôëþ�ù`÷lKlô`÷��

�7a/�¤R�z^ZGo���a,�eZiQSm�J�z�×ea�a-�rTc_rd�RUpra8RSjeR#ZG\E_�qsx�hfa-Q7jit�t�avZ��
RSqsQSa-o�ZGR,}e{sz4�ETcdeqrQUa���oUprjG�7ot) º@¹*+�º,+�¹t»�-�µ oURSTc\c\ X#jk_roSTco`�
RSa�_�RU\cm�hfavZiRSTc_rd µ	¶3·@¸@¹@·@º@¹t»,¼Mº@·@½ ��g4ZioSRS\cmIz4��a-Q�t�jeQUx�Tc_rd
oSTcx:Tb\[ZiQ�a#�r��a-QSTcx�a�_�RUo��7TcRUpÊZ@_ra��<R#ZGQSdka-R�t�qr_fX#RUTcje_4z�RUprTco
RSTcx:a��7TcRSp@�8QSa-\ca-�eZi_�R�t¡avZGRUqrQSa-o

? ¨iQ�ª�N E ~ TWt Q ï °oQ [ °}Q�u�±?{{ jeRUpra-QU�7TboUa

��a�jehrR#ZGTc_��ETcdeqrQUa-o4Ï+ZG_fy¯nrz��7prT[XUp,hfjkRSp,oUprjG�o) º@¹0+�º,+�¹t»-�µ ��a-Q`t�jkQSx:Tb_sd,oSTcde_sT·V^X-ZG_IRS\cm�h�a-RSRUa-Qv�

50 100 150 200 250 300 350 400
0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

Sample size (m)

G
en

er
al

iz
at

io
n 

er
ro

r

20 features total, 1 relevant, 30% noise

J õ·ü�
eù`÷$d8M@�I÷#ù¡ø²ú�ù`û,þ-ýÐ�#÷ ú�ø�Q�R8TvU�W�TVXVW�Y Z X�TV[Y��õ����^w_x`cb dLN[öIþ-ô��VP�þ�ýeöw^w_y`8b&qLN[öeú�����ö�þ�ô��]P-��þ�ýeöevX]W�f#XVf#W�Yih]Q~�Nõ����A^I_(`8b&dsN[ô`ú-ÿÒõ·öVP-�

5 10 15 20 25 30
0.16

0.18

0.2

0.22

0.24

0.26

0.28

0.3

0.32

0.34

Total Number of features

G
en

er
al

iz
at

io
n 

er
ro

r

3 relevant features, 30% noise, 200 samples

J õ·ü�
eù`÷lz#M��I÷#ù¡ø²ú�ù`û,þ-ýÐ�#÷�ú�ø6Q�R8TvU�W�TVXVW�Y Z X�TV[»þ�ýeöevX]W�f#XVf#W�Yih]Q��|{4þ-ù`ü�÷��Y�Iþ-ôHd�ù`÷Uÿ·÷�}vþ�ý
��ø[÷-þ	��
kù`÷#ô��N�~eþ�û+÷�ÿ·÷#üv÷#ýeö@þ-ô J õ·ü�
kù`÷Idd� P

50 100 150 200 250 300 350 400
0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

Sample size (m)

G
en

er
al

iz
at

io
n 

er
ro

r

20 features total, 3 relevant, 30% noise

J õ·ü�
eù`÷=q8M��I÷#ù¡ø²ú�ù`û,þ-ýÐ�#÷�ú�ø6Q�R8TvU�W�TVXVW�Y Z X�TV[»þ�ýeöevX]W�f#XVf#W�Yih]Q��6{4þ�ù`ü�÷�����þ�ônd5ù`÷Sÿ·÷�}vþ�ý
�%ø²÷-þ���
eù`÷#ô��



� � ÉS�I�^È��I�IÉSÆ Å � Å Ç���Æ Å �@)UÈ��IÉSÆ Å �
"5qrQ,a#�r��a-QSTcx:a-_IRlZG\�QUa-oSqr\cRUo,oSprjG��avy*jkqrQ+pra-qrQUTboURST[XU�`oSavZiQlXUp
�ea�QSoSTcjk_9jitD) º@¹*+Tº,+�¹*»S- µ dea�_ra-QlZi\c\bm hfa�ZGRSTc_rd�RUpfZGR§jGtµ�¶�·@¸@¹@·@º@¹t»,¼Mº@·@½ �="ätfX#jkqrQSoUaeze��a yIj7_sjeR�X/\²ZiTcx?RSpfZiR4RUprTco
�7Tc\c\fZG\c�7Z�m�o�h�a�RUpra¸X-ZioSa$zITc_fy¤a-avy^zrZ+x:jeQUaëyIa�RlZGTc\cavy�Zi_fZG\cmk�
oSTcoERSpfZi_,� a%pfZey+dkTc�ea-_+oSqsdedea�oSRSo µ�¶3·@¸@¹@·@º@¹*»,¼Mº@·@½ x�Tcdkp�R
yIj,oU\cTbdkpIRS\cm,h�a-RSRUa-Q7RSpfZi_A) º@¹0+�º,+�¹*»S-�µ �7psa-_�RUpra�_Iqrx�h�a-Q
jGt7QSa�\ba��eZG_IR+t�avZiRSqrQUa-o,Tco,\[ZGQUdeaezYt�jeQ+a#�fZGx:�r\ca�TWtëß�G<{T\�n$>E�
¨©Û%qrR5RSpra-_EzrRSpsTbo5Tco7jGt�RUa-_�ZG\coSj�RUpra,X-ZGoUa��7pra�_�t¡avZGRUqrQSa,oUa#�
\cavX#RUTbjk_+TboE\ca-oSoEqroSa#t¡qr\`zÑX/jex���ZGQSa�y�RUj7\cavZGQU_rTc_rd7je_+RSpsa�a-_IRSTcQSa
oSa�R�jGtEt�avZiRSqrQUa-ov�Òª
u7prQUjeqrdkprjeqrR�RSpsa¸��ZG��a-QvzI��a�oU×�TcQURSavy:RSpsa¸TcoUoSqra+jGt�X/jex��sqI�
RlZiRSTcje_�ZG\�a#�r�fa-_soSa�Tc_?¨`ZG�r�sQSj��rTcx�ZGRUa-\cmrª7V�_fyITc_rd*RSpra@h�a-oSR
¨�Tc_¦RSpra*RSQ#ZGTc_rTc_rd>jeQ@prje\[yk�`jeqsR�a-QUQSjeQLoSa-_roUavª@oUa-R�jGt�t�avZ��
RSqsQSa-o��,]`_fyIa�avy^z^��a�h�a-\cTca-�ea8RSp�ZGR�x�q�XSpL� jkQS×@QSa-x@ZGTc_ro7RUj
h�a�yIje_ra�jk_�RSprTco5Vfa-\[y^zE��a-QSpfZi�ro8�fZGQURST[X#qr\[ZGQU\cm�Tc_ºyIa�oSTcde_I�
Tc_rd�ZG\cdejkQSTcRSprx:o7t�jkQ,V�_fyITc_rdLt�avZGRUqrQSa@oUqrhroSa�RSo�RUpfZGR8x�Tc_rTW�
x�Tc�-a+RUQlZGTc_rTc_rd:a-QSQUjeQ+oSq�XSp¢ZioI) º@¹*+�º,+�¹t»�-�µ QSa�ÓeqsTbQUa-o�zÍt�jkQ
a#�fZGx:�r\caez5� a�pfZ��ka��ea-QUm£a/Ö�X#Tca-_IR�ZG\cdejkQSTcRSpsx�o�t¡jeQ@�fa�Q`�
t�jkQSx�Tc_rd%t�jkQS�7ZGQly�ZG_fy�hfZeXU×I�7ZGQly
oSavZiQlXUp8t�jeQE\cTb_savZGQ�QSa�deQSa�o`�
oSTcjk_ºÎ n Tc\c\ca-Qvz^~��e�k{�Ð�zrhsqrR7t�a��¥dea-_ra�QlZG\cTc�vZiRSTcje_ro7jkQ�t©ZGoUR�ZG�I�
�rQUj��¤Tcx@ZGRSTcjk_ro�RUpra-QSa�jGt¸RUj�jeRUpra-Q�ZG\cdejkQSTcRSpsx�ov� n jkQSa-jG�ka-Qvz
t�jkQ�jeqsQ�h�jeqr_fy¤o¸RUj��rQUavyIT[X#R,ZeX/RSqfZi\���a-Q�t�jeQUx�ZG_�X#a���a-\c\4jk_
QSa�ZG\��rQSjkhr\ca-x�o�z^� a:pfZ��ea�RUj@QSa-\cm�je_*RSpsa-oSa@pra-qsQSTcoSRUT²X/o�RUj
��a-Q`t�jkQSx���a-\c\©zkRSpsjeqrdkp�QSTcdejkQSjeqso�hfjkqr_fyIoNt�jeQ���a-Q�t�jeQUx�ZG_�X#a
qroUTb_sdÊoUavZGQ#XUp|pra-qsQSTcoSRUT²X/oºX-Zi_|ZG\coSj�h�a�deTc�ea�_£TWt�� a¢X-Zi_
h�jeqr_fy prjG��� a�\b\5RSpraLpra-qrQUTboURST[XL�fa-Q�t�jeQUx�o�RUpra�QUavÓkqrTcQSavy
oSa�ZGQlXUpE|ije�rRUTcx�Tc�vZGRUTcje_4��]`_,�fZiQSRUT²X/qr\[ZGQvz�TWtrpra-qrQUTcoSRST[X�ZG�r�sQSj��I�
Tcx�ZiRSTcje_8RSj µ�¶3·@¸@¹@·@º@¹*»,¼Mº@·@½ Vf_fyIo7jk_r\cm�Z�t�avZGRUqrQSa�oSqrhI�
oSa�R�RSp�ZGR�X#jkx�a-o7�7TcRSpsTb_@jk_r\cm ��� jGt�x:Tb_sTbx�Tc�-Tc_rd+prjk\[yk�©jkqrR
a-QUQSjeQ�z^RSpsa-_ºZ8QUTcdejeQUjeqro5hfjkqr_fy:t¡jeQ�TcRUo�dea�_ra-QlZi\cTb��ZGRSTcjk_�a�Q`�
QSjkQ�Tco8RSpra:olZix�a�ZGo�t�jkQ µ	¶3·@¸@¹@·@º@¹t»,¼Mº@·@½ �7TcRSpÊZi_¢Zeyk�
yITcRSTcjk_fZG\ � � RUa-QSx*���rjkQ=) º@¹*+Tº,+�¹*»S- µ zET·t%t�jeQ,a�ZeXUp��eZG\cqra
jGt7ßIzf��a8oSqfX-X/a-avy*Tc_@Vf_fy¤Tb_sd�je_s\bm�Z2t�avZGRUqrQSa8oSqshroSa-R�RSpfZiR
X#jkx�a-o+�7TcRSprTc_ � � ¨`ßGª�jit x�Tc_rTcx:T·�-Tc_rd8RSQ#ZGTc_rTc_rd�a�QSQSjkQ,jG�ea�Q
ZG\c\st�avZiRSqrQUa,oSqrhsoSa-RUo�jGt�oSTc�-a,ßIzIRSpsa-_�Z,QUTbdkjeQUjeqro7h�jeqr_�y8t�jkQ
dea�_ra-QlZi\cTb��ZGRSTcjk_¸a�QSQSjkQ�TboERSpra�olZix�a�ZGoÍt�jeQ*) º@¹*+�º,+T¹*»�-�µ hrqsR
�7TcRSp�ZG_�Zeyry¤TbRUTcje_fZi\ � � ¨©ßGª+RUa-QSx Tc_�RUpraXF$I�X#qrQS\cm*hrQlZkXU×e�
a-RUov�@¨ � a�yIa#t�a�Q,�rQSjIjit�o�ZG_�y�Z:x�jeQUa�yIa-R#ZGTc\cavy*yITcolX#qroUoSTcje_
jGt^Tcx��r\cT[X-ZiRSTcje_ro^RUj,RSpsa7t�qr\c\I�fZi�fa-Q��Òª��7a-�ka-QSRUpra-\ca-oSo�zroUavZGQ#XSp
pra-qsQSTcoSRUT²X/o�ZGQSa:RSpra�_ÊTcx:x�avyIT[Z�RUa-\cm�oUa-a-_�RSj*h�a�RUQSmITc_rd�RUj
yIQUTb�ka � � jeQ � � ¨`ßGª�RUj,�-a-QUjfzrZG_�y�X-Zi_�RSpsa-QSa#t¡jeQSa+h�a¸ZiQSdeqsavy
RSj�h�a�RUQSmITc_rd�RSj�QUavZeXUp?RUpra���a-Q`t�jkQSx@ZG_fX#a@oUqrdedka-oSRUavy?hIm
jeqsQ7hfjkqr_fyIo���¨©Ú7jG��a-�ka-Qvzsje_ra+jeRUpra-Q5oSqrQU�rQSTcoSTc_rd�a §YavX/R�_rjkR
x�jryIa�\ba�y,hIm8jeqrQ�h�jeqs_fyIo Zi_fy8�7prT[XUp�yIa-oSa�QS�ea�o7x�a-_IRSTcjk_,Tco
RSp�ZGR��7pra�_ µ�¶�·@¸@¹@·@º@¹t»,¼Mº@·@½ Tco,�Sh�ZeyI\cmI�+jG�ea-Q�VfRSRUTb_sd,RSpra
prjk\²y��©jkqrR�yrZiRlZszvRUpra-_8jeqrQEavZGQU\cTba�Q���jeQU×+oSqrdkdea-oURSo�RUpfZGREa-�ea-_
QlZi_fyIjkx�\cm�RSprQUjG�7Tc_rd�oUjex�a�oSqrhroUa-R,jit RSpra�} ^ pIm���jeRUpra-oUa-o
Z��7Z�m�x�Z�m8Tbx:�rQSjG�ka���a-Q`t¡jeQSx@ZG_fX/a Î �ädfz^~v�k�eí Ð ��u7psTbo7oUqrdG�
dea�oSRSo7RUpfZGR�Tc_�oUqfXUp�oUjex:a-�7pfZGR���y¤a-dea-_sa-QlZiRSa¸X�ZGoSa�ovzrqsoSTc_rd�Z
��avZG×ka-Q�oSavZiQlXUp�psa-qrQSTcoURST[X�x@Z�m�ZeX#RUqfZG\c\cm+hfa�pra-\c�It¡qr\`�^]`_,jeqsQ

a#�r��a-QSTcx�a�_�RUovzI��a,yIT[y�x@ZG_fZidea7RUj,Vf_�y���ZGQlZix�a-RUa-Q�QlZG_sdea-o
RSp�ZGR�oSa-a�x�avy8RUj¸a/�¤psTbhsTbR�RUprTco�a §YavX/R�zIhrqrR�ze��a7yIj+_rjeR�×I_rjG�
prjG�§�rQSa-�eZi\ca-_IR,RSprTco+a�§^avX#R8Tco,Tc_��rQ#ZeX#RUT[X#aez�ZG_�y���jeqr\[yLjGt
X#jkqrQSoUa,QSavX/jex�x:a-_fy8qroUTc_rd�Z,dkjIj¤y�je�rRUTcx�Tc�vZGRUTcje_�X#QSTcRSa�QST[Zrz
\cTc×eaC) º@¹0+�º,+�¹t»�-�µ   o�zIQlZGRUpra-Q7RUpfZG_�qroUTc_rd2Z
\ba�oSo`�`oSjkqr_fy@X#QUT·�
RSa�QST[Z,ZG_�y8RSpra-_�RUj,RSQUmITb_sd,RSj,yIj�Z
�fjIjeQ�Ì#jeh8Tc_�je�rRUTbx:Tc�-Tc_rd
TcRv�Òª
�ETc_fZG\c\cm�zIqsoSTc_rd�RSa�XSps_rT[Óeqsa-o+oSTcx�Tc\[ZGQ�RSj�RUprjeoUa�qroUavyLTb_@RUprTco
�fZi�fa-Q�zeTcR�Tco��fjkoSoSTchr\ca�RSj,yIa-QUTc�ea7jeRUpra-Q Zi\cdejeQUTcRSprx:ofjkQ�x�jryk�
TWVfavy��ea-QUoSTcje_ro7jit�jkqrQ�ZG\cdejkQSTcRSpsx|RSp�ZGRvzI\cTc×eal) º@¹0+�º,+�¹*»S-�µ z
pfZ��ka¸oURSQUje_rd:RSpra-jkQSa-RUT[X-ZG\��rQUje��a-QSRUTba�o¸QUa-d�ZiQlyITc_rd�RUje\ca-Q#ZG_fX#a
RSj�RSpra5�rQSa-oUa-_fX#a�jGt4x�Zi_Im¸TcQUQSa-\ca-�eZi_�R%t�avZiRSqrQUa-ovzrZi_fy8�7prT[XUp
x�Z�m@pfZ��ka�oS\cTcdepIRS\cm�y¤T�§^a-QUa-_IR�oURSQSa�_rdeRUpro�ZG_fy*��avZi×�_sa-oSoUa-o
RSp�ZG_:) º@¹*+Tº,+�¹*»S- µ z4Zi_fy���a�yITcolX#qroUo,Z�_Iqrx�h�a-Q5jGt RUpra-x
Tc_�yIa-R#ZGTc\�Tc_�RUpra,t¡qr\c\���ZG��a-Qv��Û%qrR5t�jeQ5_rjG�,z4Z�oUTcde_rTWVYX-Zi_IR
QSa�oSqr\cR7jGt4RUprTco ��jeQU×�Tco�RSpfZiR �7TcRUp�ZG�s�rQSjk�rQST[ZGRUa7t�a�ZGRSqsQSa�oUa#�
\cavX#RUTbjk_4zkolZGx:�r\caëX/jex��s\ba/�¤TcR`m,h�avX#jkx�a-o+«b¬/­e®G¯-°c±¡³�´8°�µ%Tc_�RSpra
_Iqrx�h�a-Q+jGt�TcQSQUa-\ca-�eZG_IR+t�a�ZGRSqsQSa-o�z�oSj�RUpfZGR8� a�X�ZG_�pfZi_fyI\ca
¼/½l¾r¬ À ¼ À ±`°�®G« «·¶,x@ZG_Im�TcQUQSa-\ca-�eZi_�Rät�avZiRSqrQUa-o�ZGo5RSQ#ZGTc_rTc_rd�a/���
ZGx:�r\ca-ov��"ätNX#jkqrQSoUaezr��a+oSRUTb\c\^pfZ��ka�QUa-\cm�je_:oSavZiQlXUp@pra-qrQUTco`�
RST[X#o�RUj�pra-\c�8qro4QUavZeXUp�RUpra-oSa7h�jeqs_fyIovzkZG_fy+�7psTb\ca�x�q�XSp+a-x��
�rTcQST[X-Zi\f��jeQU×�QSa-x@ZGTc_ro�RUj�hfa+yIje_sa¸a��eZG\cqfZGRUTc_rdt) º@¹0+�º,+�¹t»-�µ ZG_fy�X#jkx��fZiQSTc_rd+TcR�RSj µ	¶3·@¸@¹@·@º@¹*»-¼Mº@·@½ Zi_fy���jeoUoSTchr\ca
Tc_IRSa-QU�fjk\²ZiRSTcje_so�h�a-R`��a-a-_:RSpra7R`��j,ZG\cdejkQSTcRSprx:ovz�� a�Zi\boUj�h�a#�
\cTca-�ea,RUpfZGR+h�a-Tc_rd�Zihr\ca,RSj@dkTb�ka,RSpsa-oSa�h�jeqr_�yIo+Tbo5�ea-QUm�a-_I�
X#jkqrQlZideTc_rdfzkh�avX-ZGqsoSa+TcR x:avZG_ro�RUpfZGR�TWt4RSpra-m�ZiQSa5a-�ea-_@jk_r\cm
ZG�s�rQSj��rTcx�ZiRSa-\cm�QSa�ZG\cTc�vZGhr\ca*hIm?oSavZiQlXUp|ZG\cdkjeQSTcRUprx�o�z�RSpsa-m
x�Z�m8pfZ��ka�RSQUa-x�a�_fyIjeqso�X#je_roUavÓkqra-_fX/a-o5t�jeQ%t�avZiRSqrQUa�yIa-oUTbdk_
¹�RSpfZiR,x�jryIqs\bj@X#jex:�rqrR#ZGRSTcjk_fZG\Ea#�r�fa-_soSaez%jG�ea-QU\bm*X-ZGQUa#t�qr\
pIqrx�Zi_¢yIa-oUTbdk_¢jit�t�avZiRSqrQUa-o�x@Z�m�jGt¡RSa-_�h�a�qs_r_ravX#a�oSolZiQSmIz
oSj>\cje_rd�ZGo@ZeyryITcRUTbjk_fZG\7RUQlZiTb_sTb_sd¢yrZGR#Z�X-ZG_?h�a�jkhrRlZiTb_savy
QSa�ZGoSjk_fZGhs\bm@XUpravZG�s\bmI�

����� Å Æ��o),(EÇC�=+ï( Å �r�
]�deTc�ea+�7ZGQSx RSpfZi_r×Io7RSj n T[XUpfZGa�\4ìejkQlyrZi_�ZG_fy@Ý+ZG_fZM¡äje_
t�jkQ�Tb_IRUa-QSa-oURSTc_rd�ZG_fy>pra-\c�It¡qr\¸X#jk_I�ea-QUolZGRUTcje_ro��£P5\coSjfz�RUprTco
��jeQS×�� jkqr\[y,_rjkR�pfZ��ea7h�a-a-_���jeoUoSTchr\ca7TWtY_rjkREt�jeQ�_Iqrx:a-QSjkqro
deQUavZGRU\cm¸a�yITWt�mITb_sd7avZGQU\bm8X#je_I�ea�QSolZiRSTcje_so�]^p�Zey+�7TcRSp n T[XSp�ZGa-\
ã avZGQU_ro¸ZihfjkqrR~%�w(RSpra-jkQSm:Tb_@dka-_ra-Q#ZG\�Zi_fy:QSa-\[ZiRSavy@��jeQU×^�
u7pra¢ZiqrRSprjkQ@�ëZio�oUqr�r��jeQURSavy¦hIm?RUpra¢��ZiRSTcje_fZi\,ËrX#Tca-_fX#a
�sjeqr_fysZGRSTcjk_�qr_fy¤a-Q�w�je_IRSQ#ZeX#R+�7j��4P+Ërw%���k}��-~vík{GÏf~k�

Á (,�	(4�T( Å �@(E�
Î P�\cx�qfZi\b\cTWx|ZG_fy@Ý5Tca-RSRUa-QST[XUp4z4~��e�iÏ Ð P5\cx�qfZG\c\cTcx�z�Ú,�,Zi_fy
Ý�Tca-RURSa-QUT[XSpEzIu,�r¨#~v�e�iÏ�ª��4g^avZiQS_rTc_rd�hfjIje\cavZi_�X#jk_fX#a-�sRSo7Tc_
RSpra8�rQSa�oSa-_fX/a�jit x�Zi_Im�TcQSQUa-\ca-�eZG_IR7t¡avZGRUqrQSa-o��j�+¯#±©° � µ-°¡®G«� À ±S¼-« «·°c­e¼ À µl¼�z�#e�¤¨l~/��}kª-ÔÒ}eík��¹¤�k{$ns�

Î w7ZGQUqfZG_fZ8ZG_�y��sQSTca-R#ZGd�z^~v�e�iÏ Ð w7ZGQSq�ZG_fZszR¡��GZG_fy,�sQSTca-R#ZGd�z
Ý��E¨#~v�e�iÏ�ª���â+QUa-avyIm�ZGRURSQSTchrqsRSa�oSa�\ba�X#RSTcje_E��]`_(� ¯#¬vµ#¼#¼�c�¿



° À ­�ç ¬×ë�±¡³¤¼L��«b¼�ìÑ¼ À ±¡³ � À ±�¼�¯ À ®Ñ±©°¡¬ À ®i«A� ¬ À ëv¼�¯l¼ À µ#¼¢¬ À� ®kµ#³I° À ¼s�4¼#®G¯ À ° À ­Ñ� n jeQSdIZG_ ã ZGqIt¡x�ZG_s_4�
Î â,ZGQUa-m�ZG_�y�ìkjepr_soSje_Ez4~v�kíe� Ð â,ZiQSa-mIz n ��¡,�+ZG_fy¦ìkjepr_I�
oSje_EzfÝ8�fË^�E¨#~v�eík�eª��=� ¬G´5¾fék±S¼-¯/ç2® À c � À ±©¯#®eµ/±�®Ðè-° «·°c±`¶
ñ$�	 éI°�ck¼ä±�¬5±¡³¤¼��E³r¼l¬i¯-¶,¬�ë��C��¿1� ¬i´�¾�«b¼/±�¼ À ¼/çlç-�r�sQSa-a�x�ZG_E�

Î ìejkpr_@a-R�ZG\`�czf~��e�iÏGÐ,ìejkpr_4zfâ��bz ã jepfZ��IT`zE¡��bz�ZG_fy@�Eî�a-dea-Q�z
ã �Í¨l~��e�GÏIª-��]`QSQUa-\ca-�eZG_IRät�avZGRUqrQSa�o
Zi_fy:RSpra8oSqshroSa-R+oUa-\cavXU�
RSTcje_:�rQSjkhr\ca-x���]`_L� ¯#¬vµ#¼#¼�cG° À ­�ç�¬�ë�±�³r¼l��«b¼�ìÑ¼ À ±¡³ � À ±�¼�¯#¿
À ®�±`°�¬ À ®G«�� ¬ À ë�¼-¯#¼ À µ#¼8¬ À � ®eµ/³�° À ¼s�4¼#®G¯ À ° À ­G� n jkQSd�Zi_
ã ZiqIt�x@ZG_r_4�

ÎÒã avZGQU_rovzE~v�e�Ð# Ð,ã a�ZGQS_sovz n �5ìf��¨l~��e�Ð#eª-�ðPàh�jeqr_fy¦jk_
RSpra8a-QSQUjeQ+jGt7w�QSjeoUo�% ZG\cT[yrZGRUTcje_�qsoSTc_rd@RSpra�ZG�s�rQSj��rTcx�ZÑ�
RSTcje_�ZG_fy�a-oURSTcx�ZiRSTcje_+QlZiRSa-o�ze�7TcRUp2X#jk_roSa�Óeqsa-_fX#a-o�t¡jeQ�RSpra
RSQlZiTc_rTc_rdG�`RSa-oUR7oS�r\cTcRv��]`_���c
ìG® À µl¼/ç�° À �
¼�é�¯#®G« � À ëv¬i¯-´�®�¿
±©°�¬ À � ¯l¬�µ#¼#ç#ç-° À ­j��¶�çl±S¼�´,çA�kz^�fZGdka-o�~vák��¹Y~�áe�s� n jkQSd�Zi_
ã ZiqIt�x@ZG_r_4�

ÎÒã avZGQU_ro�a-R�Zi\`�bz�~v�k�eí Ð
ã avZGQU_rovz n �sìf�cz n Zi_roSjkqrQvz ¾2�czr�7d�z
P�� ¾2�cz�ZG_fy}¡7jk_4z�Ý8�%¨l~��e�eíkª-�LP�_¢a/�¤��a-QUTbx:a-_IRlZi\ëZi_fy
RSpra-jkQSa-RUT[X-ZG\�X#jkx��fZiQSTcoSjk_�jGt�x�jryIa-\^oUa-\cavX#RUTbjk_�x�a�RSprjryIo��� ®kµ#³I° À ¼s�4¼#®G¯ À ° À ­��I¬ié�¯ À ®G«Wzr}eíI¨#~vª�Ô íÑ¹ nk{r�

Î ã avZGQU_ro¸Zi_fy�¡äje_4z^~��e�eíÑÐ ã avZiQS_ro�z n �7ì���ZG_�y ¡äje_4z+Ý8�
¨l~v�k�eíkª-� P5\cdejeQUTcRSprx:T²X¦oURlZihrTc\bTcR`mØZi_fyðolZi_rTcR`mk��XUpravXU×
hfjkqr_fyIo�t�jeQ8\cavZ��ea/�©jk_ra#�`jeqrR�X#QSjkoSo��©�eZi\bT[yrZiRSTcje_E�@]`_;� ¯#¬�¿
µl¼#¼�cG° À ­vç�¬�ë8±¡³¤¼L�^¼ À ±�³H� ÀrÀ ér®G«$� ¬ À ëv¼�¯l¼ À µ#¼@¬ À � ¬G´�¿
¾fék±�®Ñ±©°¡¬ À ®i«,�4¼l®i¯ À ° À ­��E³r¼l¬i¯-¶G� n jkQSd�Zi_ ã ZiqIt�x@ZG_r_4�

ÎÒã Tb�ITc_ra-_@ZG_fy � ZiQSx�qrRUp4zr~v�k�GÏ Ð�ã Tc�ITc_ra-_4z�ìf�,ZG_�y � ZGQ��
x�qrRSp4z n � ã ��¨l~v�k�GÏIª-��Á��¤��je_sa-_IRST[ZGRUavy>deQlZkyITca-_IR��ka-Q`�
oSqro�deQ#ZeyITca-_IR7yIa-olX/a-_IR�t�jeQ�\cTb_savZGQ��sQSavyIT[X#RUjeQUov�Eu�a�XSps_rT[X-ZG\¡7a-��jeQUR ñ w7Ërw%�Sw~¡�g��S�GÏi�/~�#rz ñ _rTc�^��jGtYw7Zi\bTWt�jkQS_rT[Z�ËrZG_IR#Z
w�QSqr�ez�w�jex:�rqrRSa�Q¢¡äa-oSavZiQlXUp�gEZGh�jeQlZiRSjkQSmI�

ÎÒã jepfZ��IT4ZG_�y�ìejkpr_4zE~v�e�kí Ð,ã jkpfZ��IT`zE¡,��ZG_fy»ìejeps_4zfâ���Ú,�
¨l~v�k�eíkª-� � Q#ZG�r��a-QSo%t�jkQ�t�a�ZGRSqsQSa+oSqrhsoSa-R7oUa-\cavX#RSTcjk_4�6�+¯/±©°c¿� µ-°¡®G« � À ±S¼-«[«W°c­e¼ À µ#¼�zr�eísÔ }kíe�Ñ¹¤�e}iÏf�

Î ã jepfZ��IT4ZG_�y�ËIjkx�x�a�Q`Vfa-\[y^zs~v�e�Ðn�Ð ã jepfZ��IT`z
¡,�GZG_�y�ËIjkx��
x�a-Q�Vfa-\[y^z^Ý8�4¨#~v�k�$neª����savZGRUqrQSa8oSqshroSa-R8oSa�\ba�X#RSTcje_*qroUTb_sd
RSpra7�7Q#ZG�r��a-Q�x:j¤y¤a-\`ÔÛ"5�ka-Q`VfRURSTc_rd,ZG_�y�yImI_fZix�T[X�oUavZGQ#XSp
oS�fZkX#a@RSje��je\cjkdemI��]`_�� ¯l¬�µ#¼#¼�ci° À ­�ç»¬×ë�±¡³¤¼� �°[¯#ç#± � À ±�¼�¯#¿
À ®�±`°�¬ À ®G«�� ¬ À ë�¼-¯#¼ À µ#¼�¬ À\¡
À ¬Gê7«b¼�cÑ­i¼£¢+°cçvµl¬dìÑ¼�¯-¶�® À c¢
®�±S® � ° À ° À ­G�

Î g4Zi_rde\ca-mIzf~��e�iÏ Ð gEZG_rdk\ca-m�zE����¨#~v�e�iÏ�ª���ËIa�\ba�X#RSTcje_�jitëQUa-\ca#�
�eZG_IR,t¡avZGRUqrQSa-o:Tc_¢x�ZkXUprTc_ra�\cavZGQU_rTc_rdf��]`_\� ¯#¬vµ#¼#¼�cG° À ­vç
¬�ë8±¡³¤¼��C�¤� �  4®G«[«¥�f¶G´�¾r¬�ç-°[éI´Â¬ ÀO¦ ¼�«b¼�ìÑ® À µ#¼-�EP�P5P�]
��QSa-oUov�

ÎÒg^TcRSRU\ca-oSRUje_raez^~��eáká�Ð�g^TcRSRU\ca-oSRUje_raez¥���¢¨#~v�káeáeª�� g^avZiQS_I�
Tb_sdºÓkqrT[XU×I\bm>�7pra-_?TcQUQSa-\ca-�eZi_�R�ZiRSRUQSTchrqrRUa-o�Zihfjkqr_fy^ÔLP
_ra-�¥\cTc_ravZGQ��©RUprQSa�oSprjk\²yLZG\cdejkQSTcRSprx*� � ®kµ#³I° À ¼s�4¼l®i¯ À ° À ­Ñz
}rÔÒ}eáÐn�¹¤�s~vás�

Î n X-w�qr\c\[ZGdkp�Zi_fy��äa-\[yIa-Qvz�~��eáe� Ð n X�w�qr\c\²Zidep4z ���
ZG_fy,�äa-\[yIa-Q�zeì��GP��k¨l~��eák�eª-� 	 ¼ À ¼-¯#®G«·° ê�¼�c¤��° À ¼#®G¯ � ¬�ce¼�«Òçî`çv¼#µ#¬ À c:¼�cG°c±`°�¬ À ði��w�p�ZG�rx@ZG_�ZG_�y�Ú5ZG\c\`�

Î n Tc\c\ba�Qvz�~v�e�k{�Ð n Tc\c\ca-QvzGP8�Iìf��¨#~v�e�k{eª��*��é è/çv¼#±��Y¼�«b¼#µ/±©°�¬ À ° À¦ ¼�­Ñ¯#¼#ç#ç-°�¬ À ��w�pfZG�rx@ZG_�Zi_fy@Ú�ZG\c\`�
Î n jIjeQUa
Zi_fy@g^a-akz4~v�k�GÏ Ð n jIjeQUaezEP�� � �EZG_fy�gÍa-aez n �4Ë^�
¨l~v�k�GÏIª-�<Á�Ö�X#Tca-_IR»Zi\cdejeQUTcRSprx:o8t�jeQ@x�Tc_rTcx�Tc�-Tc_rd�X#QSjkoSo
�eZG\cT[yrZGRUTbjk_�a-QUQSjeQ��*]`_;� ¯#¬vµ#¼#¼�cG° À ­�ç�¬�ë�±�³r¼H§#§i±�³ � À ±�¼�¯#¿
À ®�±`°�¬ À ®G«¨� ¬ À ëv¼�¯l¼ À µ#¼�¬ À � ®eµ/³�° À ¼s�Í¼#®G¯ À ° À ­G�

Î �7d�z^~v�e�kí Ð �7dfzIP8�Ð¾2�Í¨l~v�k�eíkª-����QSa-�ka-_IRSTc_rd��UjG�ea-Q�VfRSRUTb_sde�
jGtfw�QSjkoSo`��% Zi\bT[yrZiRSTcje_+yrZGR#Zr��]`_j� ¯#¬vµ#¼#¼�cG° À ­vç ¬�ë%±¡³¤¼© 4¬GéI¯#¿
±�¼#¼ À ±�³ � À ±S¼-¯ À ®�±`°�¬ À ®i«ª� ¬ À ë�¼-¯#¼ À µ#¼,¬ À � ®kµ#³I° À ¼«�Í¼#®i¯ À ¿
° À ­G� n jeQUd�ZG_ ã ZGq¤t�x�Zi_r_4�

Î % ZG�s_rTc×Yz�~v�káe} Ð % Zi�r_rTc×^z=%����,��¨#~v�eák}eª��\��ç#±©°[´�®�±`°�¬ À ¬×ëce¼�¾¤¼ À ce¼ À µ�°�¼/ç è#®�çv¼�c�¬ À ¼�´�¾�°[¯-°�µ#®i«Ece®Ñ±�®i�fËI�rQUTc_rdea-Q�%�a-Q`�
\²Zidf�

Î % ZG�s_rTc×2Zi_fy@w�pra-QS�kje_ra�_r×ITbo�z4~��eír~ Ð % Zi�r_rTc×^z�%8�7�,��Zi_fy
w�pra-QS�kje_ra�_r×ITbo�zGP��R¾2�k¨l~��eír~�ª-�3"5_�RUpra7qr_rTWt�jkQSx|X#jk_��ka-Q`�
dea-_fX/a¸jit4QSa-\[ZiRSTc�ea�t�QUavÓkqra-_fX/Tba�o�jGt4a��ea-_IRSo�RSj8RSpsa-TcQ �rQUjehI�
ZGhrTc\cTcRSTca-ov���E³¤¼#¬G¯�¶�¬�ë�� ¯l¬Ðèl®Ðè-° «·°c±`¶�® À c8°c±�çn�ä¾e¾�«·°�µ#®�±`°�¬ À ç-z
~�#I¨`}eª�Ô }Ð#GÏi¹¤}eák{r�

Î ¾ëZG_sd2Zi_fy�Úäj�Z��eZGQ�z^~v�k�eí Ð ¾ëZG_sdfz�ì���ZG_�yØÚ7jIZ��eZGQ�zf%��
¨l~v�k�eíkª-�7�ra�ZGRSqsQSa8oSqrhroUa-R+oSa-\cavX/RSTcje_*qroSTc_rd@Z8dea-_sa-RST[X8ZG\W�
dejeQUTcRSprx*��]`_ � �¨�©�D��½#¾r¼-¯#±�î¬�e¾r¼lµ�°�®i« � ç#ç-ér¼�¬ À  Í¼#®Ñ±©éI¯l¼�f¯#® À ç0ëv¬i¯-´�®�±`°�¬ À ® À c��fé�è/ç�¼/±$�Y¼�«b¼#µ/±©°�¬ À ðe��]`_@�rQSa-oUov�


