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F�GIHKJML�N�OQPSRUT�LKV
WYXKT2Z\[YR]GI[YJ>JML_^`JaWYX
G,ZbRILdc
ZbJaWfegLihjcIk,[YR,RIliLihmcIXi[YR,RnWfZ\h�h
WfRIXiLih

o�V�[fp2LKT�qsr-tuPwv

xsWfy,y�[YV2T�k,LzV�LiX�GILKV�X�GIL{R!| }�~dNd��O��BLKy,T�LKJ4�5LKVs�d~d~d~�O�}�N�ynWfegLih

�����j�j���,�d�d� F�GIL�h2ynWfT2Z\[YT�LKJ>y�[YV
Wf�IL_�Dy,V�Lih�h2Z\[YR�[f�negLKRILih ZbRMWfR�[YV2e�WfR,Z\h�J6Z\h3k,LKT�LKV2J>ZbRILik��U�zV�LKed�,��WfT�[YV2��h��Bh2T�LKJMh
T2GnWfT>ZbRU�g[Y�b�gL]W���WfV2egL�R��,J4�5LKVa[f�segLKRILihMXi[YR,RILiXKT�Lik�T2G,V�[Y�,edG�W�Xi[YJ>y,�\L_��RILKTw� [YV2¡¢[f�£ZbRUT�LKV
WYXKT2Z\[YRIhj¤�¥£hMWfR
ZbRUT2�,ZbT2Zb�gL]�,RIk,LKV�h2T
WfRIkDZbR,e�[f��T2GIL¦�5LKGnWi�BZ\[YV�[f�*T2GILih�L]h2�Dh2T�LKJMh>Z\hMGnWfV�k§T�[¨[Y�,T
WfZbRuc&Xi[YJ>y,�,T�LKV�T�[U[Y�\hM�©[YVMT2GIL
JM[Bk,LK�bZbR,e�WfRIk¢h2ZbJ��,��WfT2Z\[YR�[f�£egLKRILKT2Z\X�V�LKed�,��WfT�[YV2��RILKTw� [YV2¡DhM�&Zb�b�&�5L�ZbRIkDZ\h2y5LKRIh
Wf�,�\Ld¤¢F�G,Z\h>V�LKy5[YV2T>V�LK�UZ\LK��h
�ª[YV2JaWf�bZ\h2JMh�T2GnWfTzGnWj�gL>�5LiLKR«LKJ>y,�\[m�gLik¨ZbR¬JaWfT2GILKJaWfT2Z\XjWf� �,Z\[Y�\[Yed�«WfRIk¬�,Z\[YZbRD�ª[YV2JaWfT2Z\XihzT�[¦k,Lih
XKV2Zb��L�egLKRILKT2Z\X
V�LKed�,��WfT�[YV2��h2�Dh2T�LKJMhjcBZbR¦ynWfV2T2Z\XK�,��WfVskDZbV�LiXKT�Lik�edV
Wfy,GIhjc,&Wi�gLih�Z�WfR]RILKTS�®[YV2¡BhmcI[YV�kDZbRnWfV2��WfRIk¦ynWfV2T2Z�Wf�¯kDZ±°²LKV�LKR�T2Z�Wf�
Li³U�nWfT2Z\[YRIhjc&h2T�[BX�GnWYh2T2Z\X�Li³��nWfT2Z\[YRIhmc&®[B[Y�\LjWfR´RILKTw� [YV2¡Dh¦WfRIk§T2GILKZbVaegLKRILKV
Wf�bZbµmWfT2Z\[YRIhmc�³��nWf�bZbT
WfT2Zb�gL�kDZ±°²LKV�LKR�T2Z�Wf�
Li³U�nWfT2Z\[YRIhjc�WfRIk�V2�,�\L_^`�nWYh
Lik��©[YV2JaWf�bZ\h�JMhj¤¶PwR§WYk,kDZbT2Z\[YRuc·T2GIL�V�LKy5[YV2TMkDZ\h�XK�Ih�h�Lih�GI[m�¸T2GILih�L��©[YV2JaWf�bZ\h�JMh>GnWi�gL
�5LiLKR��Ih�Lik�ZbR�T2GIL*JM[Bk,LK�bZbR,e@WfRIk¦h�ZbJ4�,��WfT2Z\[YR�[f�3V�LKed�,��WfT�[YV2��h2�Dh2T�LKJMhj¤
¹¦º�»5¼�½�¾ ��¿ �d� egLKRILKT2Z\XzV�LKed�,��WfT�[YV2��RILKTw� [YV2¡DhjcIJaWfT2GILKJaWfT2Z\XjWf��JM[Uk,LK�bZbR,eIc,h2ZbJ��,��WfT2Z\[YRucI�,Z\[YZbRD�ª[YV2JaWfT2Z\Xihjc,JaWfT2GD^
LKJaWfT2Z\XjWf���,Z\[Y�\[Yed�
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 � t��ÝL_�Dy,V�Lih�h2Z\[YR�h2ynWfT2Z\[f^`T�LKJ>y�[YV�LK�b�\L£k,L&egHKRILih·kIWfRIh-�,Ra[YV2e�WfR,Z\h2JML�Lih2T-k,lKT�LKV2J>ZbRIliL�ynWfV·k,Lih·h��Bh2T�HKJMLih
V�lKed�,��WfT�LK�,V�h4ZbJ>y,�bZ\³��nWfRUT4k,L�RI[YJ4�,V�LK�D�¬egHKRILih�V�LK�bZ\lih�ynWfV��,R¬V�lih
LjWf�«Xi[YJ>y,�\L_�,LMk�� ZbRUT�LKV
WYXKT2Z\[YRIhj¤��®[YJ>JML��,RIL
Xi[YJ>y,V�lKGILKRIh2Z\[YR¶ZbR�T2�,ZbT2Zb�gL>kD�¬Xi[YJ>y�[YV2T�LKJMLKRUT4kD�¬h2�Dh2T�HKJML�Lih�T*kDZ��aXKZb�\L��@[Y�,T�LKR,ZbVjc²k,Lih*[Y�,T2Zb�\h*ZbRD�©[YV2JaWfT2Z\³U�ILih
y5[Y�,V ��W4JM[Bk,lK�bZ\h
WfT2Z\[YR¦LKT ��W�h2ZbJ4�,��WfT2Z\[YR�k,Lih V�lih�LjWf�D�aV�lKed�,��WfT�LK�,V�h�eglKR,Z\³U�ILih�h�[YR�T�ZbRIkDZ\h2y5LKRIh
Wf�,�\Lihj¤��®L£V
Wfy,y�[YV2T
y,V�lih�LKRUT�L��,RILzV�LK�B�IL�k,Lih��©[YV2JaWf�bZ\h�JMLih£³U�,Z�[YRUTslKT�l�LKJ>y,�\[j�glih*LKR��,Z\[Y�\[YedZ\L4JaWfT2GIlKJaWfT2Z\³U�IL�LKT£LKR��,Z\[YZbRD�©[YV2JaW�^
T2Z\³U�IL4y5[Y�,V*k,liXKV2ZbV�L�k,Lih*h2�Dh2T�HKJMLih£V�lKed�,��WfT�LK�,V�h*eglKR,Z\³��ILihmc!LKR�ynWfV2T2Z\XK�,�bZ\LKVzk,LihsedV
Wfy,GILihs[YV2Z\LKRUT�lihjc5k,LihsV�lih�LjWf�D�
&Wi�gLih�Z\LKRIhjcYk,Lih�li³U�nWfT2Z\[YRIh3kDZ±°5lKV�LKRUT2Z\LK�b�\Lih�[YV�kDZbRnWfZbV�Lih�LKT3Wf�D�4k,lKV2Zb�gliLih3ynWfV2T2Z\LK�b�\Lihjcfk,Lih3li³��nWfT2Z\[YRIh3h2T�[BX�GnWYh�T2Z\³��ILihjc
k,Lih�V�lih�LjWf�D�¬��[B[Y�\liLKRIh4LKT��\LK�,V�hzeglKRIlKV
Wf�bZ\h
WfT2Z\[YRIhmc�k,Lih�li³��nWfT2Z\[YRIh�kDZ±°5lKV�LKRUT2Z\LK�b�\Lih�³��nWf�bZbT
WfT2Zb�gLihjc LKT4k,Lihz�©[YV2JaW�^
�bZ\h2JMLih£�nWYh�lih£h2�,V�k,Lih£V�HKed�\Lih£k,L�y,V�[BkD�IXKT2Z\[YRu¤�r�R�[Y�,T2V�Ldc!�\L�V
Wfy,y5[YV2TskDZ\h�XK�,T�L�Xi[YJ>JMLKR�T*XiLih&�ª[YV2JaWf�bZ\h2JMLihsh�[YR�T
�,T2Zb�bZ\h�lih�y�[Y�,V&��W>JM[Uk,lK�bZ\h
WfT2Z\[YR�LKT&��W>h2ZbJ4�,��WfT2Z\[YR�k,Lih�h2�Dh2T�HKJMLih&V�lKed�,��WfT�LK�,V�hj¤
�6¾ �j� ¼ ��� 
 �]� V�lih�LjWf�D��V�lKed�,��WfT�LK�,V�hseglKR,Z\³��ILihmcIJM[Bk,lK�bZ\h
WfT2Z\[YR]JaWfT2GIlKJaWfT2Z\³U�ILdc5h2ZbJ4�,��WfT2Z\[YRuc!�,Z\[YZbRD�©[YV2JaWfT2Z\³U�ILdc
�,Z\[Y�\[YedZ\³U�ILzJaWfT2GIlKJaWfT2Z\³U�IL
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F�GIL¬egLKRI[YJML¨y,��Wi�Dh�W�XiLKR�T2V
Wf�4V�[Y�\L¬ZbR T2GIL¨Xi[YR�T2V�[Y��[f��XiLK�b�b�,��WfV�y,V�[BXiLih�h�Lihmc£�bZb¡gL«T2GIL¨V�Lih2y�[YRIh
L¬[f��XiLK�b�\h¦T�[
LKRU�UZbV�[YR,JMLKRUT
Wf��h2ZbedRnWf�\hjcBT2GIL*kDZ±°²LKV�LKR�T2Z�WfT2Z\[YR�[f� XiLK�b�\h&WfRIk@edV�[Y�,yIh&[f��XiLK�b�\h�ZbR�T2GIL£�,RD�©[Y�\kDZbR,eM[f��k,LK�gLK�\[Yy,JMLKRUT
Wf�
y,V�[YedV
WfJMhjczWfRIk T2GIL«V�LKy,�bZ\XjWfT2Z\[YR6[f��T2GIL«egLKRI[YJML¨y,V�LiXiLikDZbR,e´XiLK�b�zkDZb�UZ\h�Z\[YRu¤�¥ y,V�[YT�LKZbR h2�BR�T2GILih�ZbµjLik � V�[YJ
T2GIL�ZbRD�ª[YV2JaWfT2Z\[YR¨Xi[YR�T
WfZbRILik¬ZbR¨W@Xi[BkDZbR,e@V�LKedZ\[YR¨[f�6587s¥ JaWj���©�,RIXKT2Z\[YR¶WYh�WaT2V
WfRIh
XKV2Zby,T2Z\[YR¬�ªWYXKT�[YV*�,ZbRIkDZbR,e
T�[�V�LKed�,��WfT�[YV2��h�ZbT�Lih@LK�\h
LK�&GILKV�L�[YR T2GIL�587s¥�c®WYh¦WfR LKR,µi�UJML«XjWfT
Wf�b�BµiZbR,e¢W¶JMLKT
Wf�5[Y�bZ\X�V�LjWYXKT2Z\[YRucs[YV¦WYh�W
Xi[YJ>y5[YRILKR�T>[f�£W�h�ZbedRnWf� T2V
WfRIh�kD�IXKT2Z\[YR�ynWfT2G���Wi�g¤�9 ZbT2G¨�ªLK� L_�,XiLKy,T2Z\[YRIhjc-Wf�b� XiLK�b�\h�ZbR�WfR�[YV2e�WfR,Z\h2J Xi[YR�T
WfZbR
T2GIL�h
WfJML�egLKRILKT2Z\X�JaWfT�LKV2Z�Wf�`¤�F�G,Z\h£ZbJ>y,�bZ\LihsT2GnWfT*ZbR«[YV�k,LKVsT�[��,RIk,LKV�h2T
WfRIk�GI[j��egLKRILih�WfV�L�ZbJ>y,�bZ\XjWfT�Lik�ZbR�T2GIL
Xi[YRUT2V�[Y� [f�&ZbR�T2V
WYXiLK�b�b�,��WfV>WfRIk¬ZbR�T�LKV�XiLK�b�b�,��WfV�y,V�[BXiLih�h�Lihjc²T2GILah�Xi[Yy�L>h�GI[Y�,�\k¨�5L��,V�[gWYk,LKRILik¬�©V�[YJ h�Li³U�ILKRIXiLihz[f�
RU�IXK�\Li[YT2Z\k,Lih�LKRIXi[BkDZbR,e�y,V�[YT�LKZbRIh�T�[�V�LKed�,��WfT�[YV2��h2�Dh2T�LKJMh k,LKT�LKV2J>ZbR,ZbR,ea�&G,Z\X�G¦egLKRILih&WfV�L*L_�By,V�Lih�h
Lik²cU�&GILKR�WfRIk
�&GILKV�L�ZbR]T2GILz[YV2e�WfR,Z\h2J�cnWfRIk¦T�[��&G,Z\X
G�L_�DT�LKR�Tj¤

: LKRILzL_�By,V�Lih
h2Z\[YR¦Z\h�W�Xi[YJ>y,�\L_��y,V�[UXiLih�h�V�LKed�,��WfT�Lik]WfT�h�LK�gLKV
Wf�uh2T
WfegLih�ZbR¦T2GILzh2�BR�T2GILih2Z\h�[f� y,V�[YT�LKZbRIh<;)=�=K}�>S¤
¥£ynWfV2T��©V�[YJ?5@7£¥�T2V
WfRIh�XKV2Zby,T2Z\[YRaV�LKed�,��WfT2Z\[YRucUT2GIL&�5Lih2TÐ^Sh2T2�IkDZ\Lik��ª[YV2J{[f�5V�LKed�,��WfT2Z\[YRuc�T2GIL�L_�Dy,V�Lih�h2Z\[YR�[f�²WsegLKRIL
JaWj�¨��LaXi[YR�T2V�[Y�b�\Lik�kD�,V2ZbR,e�xA7£¥$y,V�[BXiLih�h2ZbR,e�WfRIk¶T2V
WfRIh2y5[YV2TCB ZbR�LK�,¡dWfV2�g[YT�LihED_c3x#7s¥$T2V
WfRIh2��WfT2Z\[YRuc�WfRIk¶T2GIL
y5[dh2TÐ^`T2V
WfRIh2��WfT2Z\[YRnWf�²JM[BkDZ�FnXjWfT2Z\[YR¦[f�¯y,V�[YT�LKZbRIh'B�FIed�,V�L2=�D_¤�F�GIL£y,V�[YT�LKZbRIh®�©�,��FI�b�bZbR,e�T2GILih�LsV�LKed�,��WfT�[YV2�>�©�,RIXKT2Z\[YRIh
WfV�L�y,V�[UkD�IXiLik�����[YT2GILKV£egLKRILihj¤£F�G,Z\hsedZb�gLih£V2Z\h
LzT�[-GIHKJLH�M�N�O8P$HQG.R�S�T�MVUWPVXZYVXIY�MVHK[�Y�h2T2V2�IXKT2�,V�Lik����¦RILKTw� [YV2¡Dh�[f�
P$HQG.R�S�T�MVUWPVX\N)J�MVHKPET�O�M�N�UWJ]Y��5LKTS� LiLKR^587s¥�c�xA7£¥�c�y,V�[YT�LKZbRIhjc¯WfRIk¨[YT2GILKV�JM[Y�\LiXK�,�\Lihm¤>¥�R¬L_�IWfJ>y,�\L>[f�&W@h2ZbJ>y,�\L
P$HQG.R�S�T�MVUWPVX_JLH�Ma`bUWPQc5c�ZbRU�g[Y�b�UZbR,e�T2G,V�LiL�egLKRILih�T2GnWfT@Xi[Bk,L��ª[YVay,V�[YT�LKZbRIh�ZbR,G,Zb�,ZbT2ZbR,e�T2GIL]L_�Dy,V�Lih�h2Z\[YR�[f�z[YT2GILKV
egLKRILihjc5Z\h�h�GI[j�&R¬ZbR�FIed�,V�L>�D¤4x�LKy,V�Lih
h�[YV�h*6WfRIk � �,ZbRIk�T�[@kDZ±°²LKV�LKR�T4V�LKed�,��WfT�[YV2��h2ZbT�Lih*[f�®egLKRIL�d!c5�&G,Zb�\L�¥
WfRIk�5 ZbRUT�LKV
WYXKT�T�[M�ª[YV2J WMGILKT�LKV�[BkDZbJMLKV�T2GnWfTs�,ZbRIk,h*T�[@W�V�LKed�,��WfT�[YV2��h�ZbT�L�[f�·egLKRIL�e�¤
f¬F�G,Z\h*y,V�LK�gLKR�T�h�x#7s¥
y5[Y�b�UJMLKV
WYh
L*� V�[YJ�T2V
WfRIh
XKV2Zb�,ZbR,eaT2GIL�egLKRILih�k,[m�&RIh2T2V�LjWfJ�¤

modified
 protein

regulation of
RNA processing
and transport

regulation of
DNA transcription

regulation of
RNA translation

regulation of
protein modification

DNA

RNA

mRNA

protein

g Zbed�,V�L�=�h�x£LKed�,��WfT2Z\[YR][f�3egLKRILzL_�By,V�Lih
h2Z\[YR�WfT�kDZ±°²LKV�LKR�T£h�T
WfegLih�[f� y,V�[YT�LKZbR�h2�URUT2GILih2Z\hj¤

¥£RnWf�b�Dh�Lih*[f�·T2GIL4GU�,egLMWfJM[Y�,R�T�h�[f� kIWfT
W�JaWYk,L>Wi�dWfZb��Wf�,�\L�����h�Li³��ILKRIXKZbR,e�y,V�[fp2LiXKT�hsGnWi�gL�Xi[YR�T2V2Zb�,�,T�Lik¬T�[
T2GILskDZ\h�Xi[j�gLKV2��[f��Wz��WfV2egL£R��,J���LKV&[f�uegLKRILih�WfRIkaT2GILKZbV®V�LKed�,��WfT�[YV2�ah2ZbT�Lihj¤3F�GIL8i�r :j: kIWfT
Wf�nWYh�LdcU�ª[YV·ZbRIh2T
WfRIXiLdc
XK�,V2V�LKRUT2�b��Xi[YRUT
WfZbRIhMZbRD�ª[YV2JaWfT2Z\[YR´[YR¢T2GIL�h2T2V2�IXKT2�,V�L]WfRIk��©�,RIXKT2Z\[YR§[f�*Wf�5[Y�,Tk=�=j~DcÄ~d~d~«egLKRILih��ª[YVa��l�h�y�LiXKZ\Lih
;nm�o0>S¤%PSR h�[YJML�XjWYh�Lihjc&T2GIL�y,V�[YT�LKZbRIh@ZbR��g[Y�b�gLik ZbR´T2GIL�V�LKed�,��WfT2Z\[YR [f�zT2GIL�L_�By,V�Lih�h�Z\[YR [f�zT2GILih�L�egLKRILih@GnWi�gL
�5LiLKR¶Z\k,LKRUT2Z�FnLik²c3WYh4� LK�b�&WYhzT2GIL>JM[Y�\LiXK�,��WfV�JMLiX�GnWfR,Z\h�JMh4T2G,V�[Y�,edG��&G,Z\X�G�T2GILK�¶WYX�G,Z\LK�gLMT2G,Z\hm¤Cp��IX�G��\Lih�h�Z\h
¡BRI[j�&Ruc GI[j�®LK�gLKVjc-Wf��[Y�,T�T2GIL��©�,RIXKT2Z\[YR,ZbR,e�[f�&T2GILMV�LKed�,��WfT�[YV2�¨h��Bh2T�LKJMh4[f���&G,Z\X
G�T2GILaZbRIkDZb�UZ\kD�nWf� egLKRILih�WfRIk
q1r Ã·ÉsÍ�ÆÊÒSÉ�Ò`ÂÙÆÊÍYÉ
é5âÐÆ_ÍjðKÏÜÍjÒ`ÂÄÆÊÍUìDÍfÉÊÛ&ÏÐÃ-Æ
Ëuã_ÏÐÍ�ÏÐÃ®É�Ç`Ï&Ñ�Ç`ÂÄÍiÒ`Ï2Î�ÂÄÍ�ÂÝÒSÉÊéÄÂÄâ£ÉÊÍYÎ4ÍYÉ
Û&ÏÐÃ-ÆÊËuÑ�Ç`Æ
Ò`ÏÐÂÄÍfÃ ÉÊÍfÎ�ÆÊÒ`Á�ÏÜÇ·Û&Æ_éÄÏÐâÐÌ�éÙÏÜÃ Ã©ÒSÉ�ÇªÒ

ÅuÂÝÒ`Á�É®â2É
ÑfÂÝÒSÉÊébí
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ZbRUT�LKV
WYXKT2Z\[YRIhs�©[YV2J T2GIL4Xi[YJ>y5[YRILKR�T�h ;)=WmDc���l,cI}�~Dc�m��,c =�=jNDc =j�d~,c =��f}nc =Wl�oDc!�d~f}�>S¤ : WfZbR,ZbR,e�WfR��,RIk,LKV�h2T
WfRIkDZbR,e
[f�3T2GILzLKJMLKV2egLKRIXiL4[f��Xi[YJ>y,�\L_�¦ynWfT2T�LKV2RIh�[f� ��LKGnWj�UZ\[YV�� V�[YJ�T2GIL�ZbRUT�LKV
WYXKT2Z\[YRIh��5LKTS�®LiLKR]egLKRILih&ZbR�W�V�LKed�,��WfT�[YV2�
RILKTw� [YV2¡¦y5[dh�Lih�W�G��,egL�h�XKZ\LKR�T2Z�FnX4X�GnWf�b�\LKR,egL��&ZbT2G�y�[YT�LKRUT2Z�Wf�b�b��G,ZbedG�ZbRIkD�Ih2T2V2Z�Wf�uynWj��^S[f°²hj¤

B C

B C A

A
A

D

A

D

D

gene a

gene b
gene c

repressor complex

repressor repressor repressor

g Zbed�,V�LM� hsr3�,WfJ>y,�\L>[f��WaegLKRILKT2Z\XMV�LKed�,��WfT�[YV2��h2�Dh2T�LKJ�c5Xi[YRIh2Z\h2T2ZbR,e�[f��WaRILKTw� [YV2¡¬[f� T2G,V�LiL�egLKRILih<d!c e�cuWfRIk��

LKRIXi[BkDZbR,e�V�LKy,V�Lih
h�[YV�h£¥�cI*c!WfRIk �scIV�Lih�y�LiXKT2Zb�gLK�b�g¤&F�GIL�WfV2V�[j��h�� k,LKRI[YT�L�T2GIL4kDZbV�LiXKT2Z\[YR«[f�-T2V
WfRIh�XKV2Zby,T2Z\[YR«[f�
T2GIL�egLKRILihm¤-F�GIL�V�LKy,V�Lih�h�[YV&y,V�[YT�LKZbRIh�ZbR,G,Zb�,ZbT�T2GIL*T2V
WfRIh�XKV2Zby,T2Z\[YR�[f� T2GILzegLKRILih&T2GnWfT�T2GILK��V�LKed�,��WfT�Ld¤

r��By5LKV2ZbJMLKR�T
Wf�£T�LiX�G,R,Z\³U�ILihMT�[¬kDZ\h�h�LiXKT�V�LKed�,��WfT�[YV2��ZbR�T�LKV
WYXKT2Z\[YRIh@[YR¢T2GIL�JM[Y�\LiXK�,��WfVM�\LK�gLK��WfV�L¦XKV2ZbT2Z\XjWf��T�[
T2G,Z\h@LKRIk²¤ PSR¢�`WYXKTjc®T2GIL]h2T2�IkD�¢[f�zegLKRILKT2Z\X]V�LKed�,��WfT�[YV2�´h2�Dh2T�LKJMh>GnWYhMV�LiXiLKZb�gLik W¬JaW�p2[YVMZbJ>y5LKT2�IhM�©V�[YJ)T2GIL
V�LiXiLKRUT*k,LK�gLK�\[Yy,JMLKRUT�[f�-T�LiX�G,R,Z\³U�ILih£�bZb¡gL�X 5@7£¥�J>Z\XKV�[gWfV2V
Wj�Bh�WfRIk�[Y�bZbeg[YR��IXK�\Li[YT2Z\k,L>X�G,ZbyIhmcn�&G,Z\X
G�y5LKV2J>ZbT£T2GIL
h2ynWfT2Z\[YT�LKJ>y5[YV
Wf� L_�Dy,V�Lih�h2Z\[YR¬�\LK�gLK�\h4[f�®egLKRILih�T�[��5L�V
Wfy,Z\kD�b�«JMLjWYh2�,V�Lik¬ZbR¶W@JaWYh�h2Zb�gLK�b��ynWfV
Wf�b�\LK�-��Wi� B<�©[YV4WfR
[m�gLKV2�UZ\LK� h�LiL\;)=
	Dc =�=Wm0>*WfRIk§[YT2GILKVMynWfy5LKV�hMZbR§T2GnWfTMZ\h
h2�IL�D_¤´¥£�bT2GI[Y�,edG�h2T2Zb�b�&ZbR´T2GILKZbVaZbRD�`WfRIXK�gc T2GILih
L¦T�LiX�GD^
R,Z\³U�ILih�GnWj�gL4�5LiXi[YJML�y,V�[YJ>ZbRILKR�T�L_�By5LKV2ZbJMLKR�T
Wf�3T�[B[Y�\hjcI�U�][Yy5LKR,ZbR,ea�,y¬W>�&ZbRIk,[j��[YR�T2GIL4kD�BRnWfJ>Z\Xihs[f��egLKRIL
L_�Dy,V�Lih�h2Z\[YRu¤

PwRaWYk,kDZbT2Z\[YRaT�[�L_�Dy5LKV2ZbJMLKR�T
Wf�nT�[B[Y�\hjcgXi[YJ>y,�,T�LKV T�[U[Y�\h-�&Zb�b�I��L�ZbRIkDZ\h�y�LKRIh
Wf�,�\Ld¤3¥sh�JM[dh2T�egLKRILKT2Z\X�V�LKed�,��WfT�[YV2�
h2�Dh2T�LKJMhM[f�*ZbR�T�LKV�Lih�TMZbR��g[Y�b�gL]JaWfR���egLKRILihaXi[YR,RILiXKT�Lik´T2G,V�[Y�,edG§ZbR�T�LKV2�\[BX�¡BZbR,e¶�ªLiLikD�nWYX�¡��\[B[YyIhjc�WfR¢ZbR�T2�,ZbT2Zb�gL
�,RIk,LKV�h2T
WfRIkDZbR,e�[f��T2GILKZbV>��LKGnWj�UZ\[YV�Z\h�GnWfV�k�T�[«[Y�,T
WfZbRu¤¨®��L_�Dy,�bZ\XjWfT2ZbR,e«G��By�[YT2GILih�Lih>[YR�T2GIL@T�[Yy5[Y�\[Yed��[f�sW
V�LKed�,��WfT�[YV2��RILKTS� [YV2¡ ZbR T2GIL]�ª[YV2J�[f��W¶Xi[YJ>y,�,T�LKV¦JM[Bk,LK�`c&T2GIL���LKGnWj�UZ\[YV�[f�4y5[dh�h2Zb�,�b�¢��WfV2egL¬WfRIk Xi[YJ>y,�\L_�
V�LKed�,��WfT�[YV2��h2�Dh2T�LKJMh&XjWfR��5L*y,V�LikDZ\XKT�Lik�WfRIk]L_�By,��WfZbRILik¦ZbR]WMh2�Bh�T�LKJaWfT2Z\X*�®Wi�g¤

g Zbed�,V�L�NMh2GI[m��h�T2GIL�Xi[YJ4�,ZbRILik«Wfy,y,�bZ\XjWfT2Z\[YR¬[f�·L_�By5LKV2ZbJMLKR�T
Wf��WfRIk]Xi[YJ>y,�,T
WfT2Z\[YRnWf��T�[B[Y�\hj¤��UT
WfV2T2ZbR,e�� V�[YJ
WfR@ZbR,ZbT2Z�Wf�5JM[Uk,LK�`cDh2�,edegLih2T�Lik����a¡URI[m�&�\LikDegLs[YR@V�LKed�,��WfT�[YV2�aJMLiX
GnWfR,Z\h2JMh�WfRIk@L_�By,V�Lih�h�Z\[YR@kIWfT
WDcBT2GIL£��LKGnWj�UZ\[YV
[f��T2GIL�h2�Bh�T�LKJ Z\h4h2ZbJ��,��WfT�Lik�WfT�W��dWfV2Z\LKTS�¨[f��L_�Dy�LKV2ZbJMLKRUT
Wf�®Xi[YRIkDZbT2Z\[YRIhj¤ �®[YJ>ynWfV2ZbR,e«T2GIL>y,V�LikDZ\XKT2Z\[YRIh��&ZbT2G
T2GILM[Y�Ih
LKV2�gLik¬T�LKJ>y�[YV
Wf� LK�g[Y�b�,T2Z\[YR�[f� egLKRILaL_�By,V�Lih�h�Z\[YR¨�\LK�gLK�\h�edZb�gLih4WfR¨ZbRIkDZ\XjWfT2Z\[YR�[f� T2GILaWYk,Li³U�nWYXK�¬[f�®T2GIL
JM[Bk,LK�`¤-PS�¯T2GIL*y,V�LikDZ\XKT�Lik]WfRIk¦[Y�Ih�LKV2�gLik��5LKGnWi�BZ\[YV�k,[�RI[YT�JaWfT�X�GucnWfRIk�T2GIL�L_�Dy�LKV2ZbJMLKRUT
Wf�¯kIWfT
W�Z\h&Xi[YRIh2Z\k,LKV�Lik
V�LK�bZ�Wf�,�\Ldc²T2GIL�JM[Bk,LK�3J4�Ih2T��5L4V�LK�BZ\h�Lik²¤zF�GIL>WYXKT2Zb�BZbT2Z\Lih�[f� JM[Bk,LK�bZbR,e�WaV�LKed�,��WfT�[YV2��RILKTS�®[YV2¡�c¯h2ZbJ4�,��WfT2ZbR,e�T2GIL
�5LKGnWi�BZ\[YVs[f�-T2GIL�h2�Dh2T�LKJ�c!WfRIk]T�Lih2T2ZbR,e@T2GILzV�Lih2�,�bT2ZbR,e@y,V�LikDZ\XKT2Z\[YRIhzWfV�LzV�LKy5LjWfT�Lik]�,RUT2Zb�3WfR¬WYk,Li³U�nWfT�L4JM[Bk,LK�¯Z\h
[Y�,T
WfZbRILik²¤

F�GILM�©[YV2JaWf� �nWYh2Z\h*�ª[YV4Xi[YJ>y,�,T�LKV�T�[U[Y�\hzh��,y,y�[YV2T2ZbR,e�T2GILMJM[Bk,LK�bZbR,e�WfRIk¨h2ZbJ��,��WfT2Z\[YR�T
WYh�¡Bh�ZbR\FIed�,V�L�N�Z\h
y,V�[m�UZ\k,Lik�����JMLKT2GI[Uk,h�k,LK�gLK�\[Yy5Lik¶ZbR�JaWfT2GILKJaWfT2Z\XjWf�&�,Z\[Y�\[Yed��WfRIk��,Z\[YZbRD�ª[YV2JaWfT2Z\Xihj¤¨�UZbRIXiL�T2GIL�=Wl�od~Yhjc3�&ZbT2G
h�[YJML®RI[YT
Wf�,�\L�y,V�LiXK�,V�h�[YV�h3ZbR�T2GIL®TS�®[�y,V�LiXiLikDZbR,ezk,LiXjWYk,Lihjc�W��dWfV2Z\LKTS��[f�nJaWfT2GILKJaWfT2Z\XjWf�,�ª[YV2JaWf�bZ\h2JMh3T�[*k,Lih�XKV2Zb��L
V�LKed�,��WfT�[YV2��RILKTS� [YV2¡Dh3GnWi�gL �5LiLKR�y,V�[Yy5[dh�Lik²¤ F�GILih�L-�ª[YV2JaWf�bZ\h2JMh�WfV�L®Xi[YJ>y,�\LKJMLKR�T�Lik���� YQN)[ R�S�T�M�N�UWJ�T�LiX�G,R,Z\³U�ILih
T�[�JaWf¡gLa�5LKGnWi�BZ\[YV
Wf�®y,V�LikDZ\XKT2Z\[YRIh�� V�[YJ T2GILaJM[Bk,LK� [f�£W�h2�Dh2T�LKJ�c WYh�� LK�b�&WYh [�U��IHKS)N)J G«T�LiX�G,R,Z\³U�ILih�T�[]Xi[YRD^
h2T2V2�IXKT�T2GIL£JM[Uk,LK���©V�[YJ$L_�Dy5LKV2ZbJMLKR�T
Wf�ukIWfT
W�WfRIk@¡URI[m�&�\LikDegLs[YR�V�LKed�,��WfT�[YV2��JMLiX�GnWfR,Z\h2JMhj¤·FuV
WYkDZbT2Z\[YRnWf�b�b�gcIT2GIL
LKJ>y,GnWYh2Z\h®GnWYh ��LiLKR@[YR�h2ZbJ��,��WfT2Z\[YR�T�LiX
G,R,Z\³��ILihmcU�&GILKV�L£T2GIL£JM[Uk,LK�\h�WfV�L£WYh�h��,JMLikMT�[zGnWj�gL��5LiLKRaGnWfRIkB^SXKV
W��©T�Lik

 Ö�×� r



���������
	������������	�����������	������! �"#�����$��	�%'&(������)���*��+�,-�.,0/$�1���2/ �

model

biological
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model
simulate
and test data experiment

regulatory
system

g Zbed�,V�L�N h ¥�RnWf�b�Dh2Z\h�[f�uWsegLKRILKT2Z\X&V�LKed�,��WfT�[YV2�>h2�Dh2T�LKJ�¤�F�GIL��5[i�,Lih�V�LKy,V�Lih�LKRUT WYXKT2Zb�BZbT2Z\LihjcgT2GIL&[m�YWf�\h·ZbRD�©[YV2JaWfT2Z\[YR
h�[Y�,V�XiLihmcnWfRIk¦T2GILzWfV2V�[j��h£ZbRD�ª[YV2JaWfT2Z\[YR��n[j��hj¤

�©V�[YJ.T2GIL�L_�Dy5LKV2ZbJMLKR�T
Wf���bZbT�LKV
WfT2�,V�Ld¤'9 ZbT2G«JM[YV�L�L_�Dy5LKV2ZbJMLKR�T
Wf�-kIWfT
W���LiXi[YJ>ZbR,e�Wj�YWfZb��Wf�,�\LdcuLjWYh�Zb�b��WYXiXiLih�h2Zb�,�\L
T2G,V�[Y�,edG�kIWfT
Wf�nWYh�Lih£WfRIk�¡BRI[j�&�\LikDegL4�nWYh�Lihjc,JM[Bk,LK�bZbR,eMT�LiX�G,R,Z\³U�ILih£WfV�L4XK�,V2V�LKR�T2�b�¦e�WfZbR,ZbR,eMy5[Yy,�,��WfV2ZbTS�g¤

F�G,Z\h�V�LKy�[YV2T&edZb�gLih�WfR�[m�gLKV2�UZ\LK� [f���©[YV2JaWf�bZ\h2JMh�T�[�k,Lih
XKV2Zb��L*egLKRILKT2Z\X*V�LKed�,��WfT�[YV2��RILKTS�®[YV2¡BhmcnWfRIk¦kDZ\h�XK�Ih�h�Lih
T2GILKZbV&�Ih�L*ZbR�T2GIL*JM[Bk,LK�bZbR,eaWfRIk¦h2ZbJ4�,��WfT2Z\[YR�[f��V�LKed�,��WfT�[YV2�¦h2�Dh2T�LKJMhj¤ 9�G,Zb�\L*y,V�LKynWfV2ZbR,eaZbTjcDTS� [a[YT2GILKV&V�LK�UZ\LK��h
[YR�T2GILzJM[Bk,LK�bZbR,e�WfRIk�h2ZbJ��,��WfT2Z\[YR«[f�-V�LKed�,��WfT�[YV2��h2�Bh�T�LKJMh£Wfy,y5LjWfV�Lik h�[YRILz�U� p�WYXi¥&kIWfJMh*WfRIk�¥�V2¡BZbR^;)=j��o0>Sc
WfRIk@[YRIL��U���UJM[Y�\LKRucU&W��DT�LKVjcBWfRIk@®�UV2RILj;)=Wm�l�> B©h�LiL ; �dNDc.=
	�}IcU� =j~�>I�©[YV®LjWfV2�bZ\LKV V�LK�BZ\LK��hED_¤3F�GIL£y,V�Lih�LKR�T®V�LKy�[YV2T
kDZ±°²LKV�h*�©V�[YJ�T2GILih�L>V�LK�BZ\LK��h�ZbR¬T2GnWfTzZbT*�ª[UXK�Ih�h
Lihs[YR¶T2GIL�JaWfT2GILKJaWfT2Z\XjWf�·JMLKT2GI[Bk,hjc¯LK�dWf�b�nWfT2ZbR,e�T2GILKZbVzV�LK��WfT2Zb�gL
h2T2V�LKR,edT2GIhsWfRIk¦� LjWf¡BRILih�h�Lihmc,V
WfT2GILKV�T2GnWfR][YR¦T2GIL��,Z\[Y�\[YedZ\XjWf��V�Lih2�,�bT�h�[Y�,T
WfZbRILik]T2G,V�[Y�,edG�T2GILKZbV£Wfy,y,�bZ\XjWfT2Z\[YRu¤

�BLiXKT2Z\[YRIh���T�[ =�=¬[f��T2G,Z\h�V�LKy�[YV2T¦edZb�gL¨WfR [m�gLKV2�UZ\LK� [f�4�ª[YV2JaWf�bZ\h2JMh¦y,V�[Yy5[dh�Lik ZbR T2GIL«�bZbT�LKV
WfT2�,V�L¶WfRIk
kDZ\h�XK�Ih
h�Lih*JM[Uk,LK�bZbR,e]WfRIk«h2ZbJ��,��WfT2Z\[YR¨T�LiX�G,R,Z\³U�ILih4Wfy,y,V�[Yy,V2Z�WfT�L��ª[YV�LjWYX�G¨[f�·T2GIL��ª[YV2JaWf�bZ\h2JMhj¤ gI[YV2JaWf�bZ\h2JMh�T�[
�5L>kDZ\h�XK�Ih�h�Lik¨ZbRIXK�b�Ik,LMkDZbV�LiXKT�Lik¨edV
Wfy,GIhjc�&Wi�gLih2Z�WfR�RILKTS� [YV2¡Dhjc [YV�kDZbRnWfV2�¨WfRIk¬ynWfV2T2Z�Wf�·kDZ±°²LKV�LKR�T2Z�Wf� Li³U�nWfT2Z\[YRIhjc
h2T�[BX�GnWYh�T2Z\X®Li³U�nWfT2Z\[YRIhjcd�[B[Y�\LjWfR�RILKTw� [YV2¡Dh·WfRIk�T2GILKZbV egLKRILKV
Wf�bZbµmWfT2Z\[YRIhmc�³U�nWf�bZbT
WfT2Zb�gL®kDZ±°²LKV�LKR�T2Z�Wf�ILi³U�nWfT2Z\[YRIhjcgWfRIk
V2�,�\L_^`�nWYh�Lik��ª[YV2JaWf�bZ\h2JMhj¤�PwT��&Zb�b�3Xi[YJML�WYh�RI[�h2�,V2y,V2Z\h�L�T2GnWfT£T2GIL4V�LK�UZ\LK�6Z\h�RI[YTsJMLjWfR�TsT�[���L�L_�BGnWf�Ih2T2Zb�gLd¤£¥£h
G,ZbRUT�Lik�WfT Wf�5[j�gLdc�T2GIL�Xi[YJ>y,�,T
WfT2Z\[YRnWf��h�T2�IkD��[f�5egLKRIL&V�LKed�,��WfT2Z\[YRaZ\h W*h2�,�DpÐLiXKT·�&ZbT2G�Ws�\[YR,ezG,Z\h2T�[YV2�g¤ p�[YV�Li[j�gLKVjc
ZbR�T2GILs��WYh2T®�©LK� �gLjWfV�h�T2GILsR��,J���LKV�[f�¯ynWfy5LKV�h&h�LiLKJMh®T�[���L£edV�[j�&ZbR,e>ZbR�WfR¦L_�Dy�[YRILKRUT2Z�Wf�5�ªWYh2G,Z\[YRu¤�F�[�JMLKR�T2Z\[YR
Tw� [¨[YJ>Z\h�h�Z\[YRIhjc�RI[¬WfT2T�LKR�T2Z\[YR§Z\h�ynWfZ\k�T�[«o LKT2V2Z&RILKT�h ;no��,c 	�mDc6=j���Ic =Wo�o0>�WfRIk�T2V
WfRIhÐ�ª[YV2JaWfT2Z\[YRnWf��edV
WfJ>JaWfV�h
;Ä��o,c5� 	Dc5��m >S¤�F�GIL�ZbJ>ynWYXKTz[f�·T2GILih�L�Wfy,y,V�[gWYX�GILih4[YR�T2GIL�kD�URnWfJ>Z\X>WfRnWf�b�Dh2Z\h*[f�·egLKRILKT2Z\X�V�LKed�,��WfT�[YV2��RILKTS� [YV2¡Dh
GnWYh���LiLKR¦�bZbJ>ZbT�Lik�h
[��ªWfVj¤ p�[YV�Li[j�gLKVjcIT2GILK�¦WfV�LzV�LK��WfT�Lik¦T�[>h�[YJMLz[f�3T2GILz[YT2GILKV&�ª[YV2JaWf�bZ\h2JMh�kDZ\h�XK�Ih
h�Lik���LK�\[m�z¤
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o�V�[Y�nWf�,�b��T2GIL®JM[dh2T�h2T2V
WfZbedG�TÐ�ª[YV2�®WfV�kM�®Wi��T�[sJM[Uk,LK�IW�egLKRILKT2Z\X�V�LKed�,��WfT�[YV2��RILKTw� [YV2¡�Z\h T�[£�BZ\LK��ZbT-WYh3W � N)P$H O�MVH �
G PET	��
u¤�¥6kDZbV�LiXKT�Lik�edV
Wfy,G� Z\h�k,L�FIRILik�WYh£W�T2�,y,�\L����������_c!�&ZbT2G�$W>h
LKT�[f�3�gLKV2T2Z\XiLih*WfRIk�� W>h�LKT�[f�-LikDegLihj¤
¥ kDZbV�LiXKT�Lik«LikDegL�Z\hsWaT2�,y,�\L����������s[f�·�gLKV2T2Z\XiLihmc!�&GILKV�L��&k,LKRI[YT�LihsT2GIL�GILjWYk«WfRIk���T2GIL4T
WfZb��[f�-T2GIL�LikDegLd¤£F�GIL
�gLKV2T2Z\XiLih>[f��W]kDZbV�LiXKT�Lik�edV
Wfy,G¢Xi[YV2V�Lih2y5[YRIk�T�[�T2GIL@egLKRILih>[YV�[YT2GILKVMLK�\LKJMLKR�T�h>[f�sZbR�T�LKV�Lih2T�ZbR�T2GIL@V�LKed�,��WfT�[YV2�
h2�Dh2T�LKJ�c,�&G,Zb�\L4T2GIL4LikDegLih£k,LKRI[YT�LzZbR�T�LKV
WYXKT2Z\[YRIh�WfJM[YR,e�T2GILzegLKRILihj¤®F�GILzedV
Wfy,G�V�LKy,V�Lih�LKR�T
WfT2Z\[YR«[f��V�LKed�,��WfT�[YV2�
RILKTw� [YV2¡Dh£XjWfR��5L*egLKRILKV
Wf�bZbµjLik�ZbR�h
LK�gLKV
Wf�u�®Wj�Bhj¤·F�GIL��gLKV2T2Z\XiLih£WfRIk�LikDegLih�Xi[Y�,�\k¦��L*��Wf�5LK�\Lik²cD�ª[YV�ZbRIh2T
WfRIXiLdc,T�[
Wf�b�\[m�6ZbRD�ª[YV2JaWfT2Z\[YR¶Wf�5[Y�,T£egLKRILih�WfRIk�T2GILKZbV£ZbRUT�LKV
WYXKT2Z\[YRIh�T�[���L�L_�By,V�Lih
h�Lik²¤£®��k,L�FIR,ZbR,e]W�kDZbV�LiXKT�Lik«LikDegL�WYh
W�T2�,y,�\L�������� �"!#�_c¯�&ZbT2G$!>Li³U�nWf� T�[�%$[YV'&zc5ZbT�XjWfR¬�5L4ZbRIkDZ\XjWfT�Lik¬�&GILKT2GILKV(�&Z\hzWYXKT2Zb�dWfT�Lik¬[YV*ZbR,G,Zb�,ZbT�Lik¬�����n¤
q£�Uy5LKV2edV
Wfy,GIh3XjWfR��5L-�Ih
Lik4T�[sk,LjWf�U�&ZbT2G�h2ZbT2�nWfT2Z\[YRIh ZbR��&G,Z\X�G�y,V�[YT�LKZbRIh3Xi[U[Yy5LKV
WfT2Zb�gLK�b�zV�LKed�,��WfT�L®T2GIL L_�Dy,V�Lih�h2Z\[YR
[f��W@egLKRILdc5�ª[YV�ZbRIh2T
WfRIXiL>�����ª[YV2J>ZbR,e]W�kDZbJMLKV B�FIed�,V�La� D_¤�F�GIL>LikDegLih�WfV�L�T2GILKR¨k,L�FIRILik¬�U�)���*�	+,�"-.�_c¯�&GILKV�L
+¢V�LKy,V�Lih�LKRUT�h4W��bZ\h2T�[f� V�LKed�,��WfT2ZbR,e�egLKRILihzWfRIk/- W@Xi[YV2V�Lih2y5[YRIkDZbR,e¦�bZ\h2T�[f�®h2ZbedRIh*ZbRIkDZ\XjWfT2ZbR,e]T2GILKZbV�V�LKed�,��WfT�[YV2�
ZbR,�I�ILKRIXiLd¤ g�Zbed�,V�Lz}ah2GI[j��h�h2ZbJ>y,�\L�V�LKed�,��WfT�[YV2��RILKTS�®[YV2¡Bhs[f� T2G,V�LiLzegLKRILihj¤
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g Zbed�,V�L�}]h BªW D 5£ZbV�LiXKT�LikaedV
Wfy,GaV�LKy,V�Lih�LKRUT2ZbR,eMW*egLKRILKT2Z\X�V�LKed�,��WfT�[YV2�>RILKTw� [YV2¡�WfRIk�B ��D3ZbT�h k,L�FIR,ZbT2Z\[YRu¤-F�GIL�y,�b�Ih
WfRIk�J>ZbR��Ih�h2�BJ4�5[Y�\h�ZbR�T2GIL�y,Z\XKT�[YV2Z�Wf��V�LKy,V�Lih�LKR�T
WfT2Z\[YR§XjWfR��5La[YJ>ZbT2T�Lik¢WfRIk�V�LKy,��WYXiLik��U��� WfRIk ��LikDegLihjc
V�Lih2y5LiXKT2Zb�gLK�b�g¤ B©X�DS^EB©k.D 5sZbV�LiXKT�Lik�GU�Uy5LKV2edV
Wfy,G V�LKy,V�Lih�LKRUT
WfT2Z\[YR [f��W¨V�LKed�,��WfT�[YV2� RILKTS�®[YV2¡´�&ZbT2G Xi[B[Yy�LKV
WfT2Zb�gL
ZbRUT�LKV
WYXKT2Z\[YRIhj¤

� �,V2V�LKRUTakIWfT
Wf�nWYh�LihMWfRIk�¡BRI[j�&�\LikDegL��nWYh�Lih>Xi[YRUT
WfZbR,ZbR,e¨ZbRD�ª[YV2JaWfT2Z\[YR´Wf��[Y�,T�V�LKed�,��WfT�[YV2��ZbR�T�LKV
WYXKT2Z\[YRIhMZbR
egLKRILKT2Z\XsV�LKed�,��WfT2Z\[YR¦h2�Dh2T�LKJMh XjWfR@�5L��BZ\LK� Lik²cBT�[�Wz��WfV2egL*L_�BT�LKRUTjcDWYh V2Z\X�G,�b�@WfR,RI[YT
WfT�Lik�edV
Wfy,G�V�LKy,V�Lih�LKRUT
WfT2Z\[YRIhj¤
r3�IWfJ>y,�\Lih*[f�·h2�IX�G�kIWfT
Wf�nWYh�Lih�WfRIk�¡BRI[j�&�\LikDegL��nWYh�LihsWfV�L�r-Xi[ � �DXC;nld~ >Sc : LKRIL 7sLKT ;)=j~d��>Sc : L 7sLKT ;)=
	�m0>Sc : PVg¯^
5* ;nmd�0>ScLi�r :j: ;nm�o >Sc i'7sPag3r ;ÄN�l >ScuWfRIk¬x£LKed�,�\[YR]5s ;)=
	�o0>S¤ : LKRIL 7£LKT�k,Lih�XKV2Zb�5Lih�XiLK�b�3TS�By�LihzWfRIk��bZbRILjWfegLihjc
egLKRILih �&ZbT2G�T2GILKZbV V�LKed�,��WfT�[YV2�>�ªLjWfT2�,V�Lihjcgy,V�[YT�LKZbRIh&WfRIkMy,V�[YT�LKZbR�Xi[YJ>y,�\L_�,Lihjc�V�LKed�,��WfT�[YV2�aZbR�T�LKV
WYXKT2Z\[YRIh&WfRIka[YT2GILKV
X
GILKJ>Z\XjWf��V�LjWYXKT2Z\[YRIh"!*y,G��Dh2Z\[Y�\[YedZ\XjWf�zXi[YRIkDZbT2Z\[YRIh��,RIk,LKV��&G,Z\X�G T2GIL�ZbR�T�LKV
WYXKT2Z\[YRIh¦GnWj�gL��5LiLKR [Y�Ih�LKV2�gLik²c£WfRIk
y,V2ZbJaWfV2���bZbT�LKV
WfT2�,V�L�h
[Y�,V�XiLihj¤3F�GIL�kIWfT
Wf�nWYh�Lih WfRIkM¡URI[m�&�\LikDegL��nWYh�Lih·WfV�L��Ih��nWf�b�b��LKR,GnWfRIXiLika�&ZbT2GaWfy,y,�bZ\XjWfT2Z\[YRIh
[f°²LKV2ZbR,e��`WYXKZb�bZbT2Z\Lih-T�[�Xi[YJ>y5[dh�L�T2GIL&RILKTS�®[YV2¡����>h�LK�\LiXKT2ZbR,e�WfRIk�JaWfR,Zby,�,��WfT2ZbR,e�ZbRIkDZb�UZ\kD�nWf�!ZbR�T�LKV
WYXKT2Z\[YRIhj¤�¥�T-T2GIL
�gLKV2���\LjWYh2Tjc�T2GILK��y�LKV2J>ZbT*T2GIL��Ih�LKV*T�[a�BZ\h2�nWf�bZbµjL�Xi[YJ>y,�\LKT�L�[YV*ynWfV2T2Z�Wf� RILKTw� [YV2¡Dhjc²[f�©T�LKR«[YR«kDZ±°²LKV�LKR�T��\LK�gLK�\h*[f�
k,LKT
WfZb�`cnWfRIk@T�[�RnWj�UZbe�WfT�L*T2G,V�[Y�,edG�T2GILsRILKTw� [YV2¡Dh<;)=
	�	Bc =
	�l >S¤·�B[YJML�XK�,V2V�LKR�T£kIWfT
Wf�nWYh�Lih�WfRIk@¡URI[m�&�\LikDegL��nWYh�Lih
ZbRUT�LKedV
WfT�L4JMLKT
Wf�5[Y�bZ\X4WfRIk�h2ZbedRnWf�²T2V
WfRIh
kD�IXKT2Z\[YR]ynWfT2G���Wi�Dh��&ZbT2G]egLKRIL�V�LKed�,��WfT2Z\[YR]y,V�[BXiLih�h�Lih<B©Ld¤ eI¤bc ;nm�oDc.ld~ > D_¤

¥§R��,J4�5LKV�[f�n[Yy�LKV
WfT2Z\[YRIh3[YR�edV
Wfy,GIh3XjWfR��5L·XjWfV2V2Z\Lik�[Y�,T�T�[£JaWf¡gL �,Z\[Y�\[YedZ\XjWf�b�b�4V�LK�\LK�dWfR�T3y,V�LikDZ\XKT2Z\[YRIh-Wf��[Y�,T
W*V�LKed�,��WfT�[YV2�>h2�Dh2T�LKJ�¤ ¥�h
LjWfV�X�G>�ª[YV�ynWfT2GIh��5LKTS� LiLKR�TS�®[zegLKRILihjcg�©[YV�ZbRIh2T
WfRIXiLdc�JaWi��V�LK�gLjWf�IJ>Z\h�h2ZbR,e4V�LKed�,��WfT�[YV2�
ZbRUT�LKV
WYXKT2Z\[YRIh&[YV·y,V�[j�BZ\k,LsXK�b�ILih®Wf�5[Y�,T·V�LikD�,RIkIWfRIXK�MZbR�T2GIL�RILKTw� [YV2¡5¤ g,�,V2T2GILKVjcDXK�BXK�\Lih ZbRaT2GIL�RILKTS�®[YV2¡My�[YZbRUT�WfT
�ªLiLikD�nWYX�¡�V�LK��WfT2Z\[YRIh¯T2GnWfT�WfV�L�ZbJ>y5[YV2T
WfR�T¯ZbR4GI[YJMLi[dh2T
WYh2Z\h�WfRIk4kDZ±°5LKV�LKRUT2Z�WfT2Z\[YR�B©h�LiXKT2Z\[YR4}�D_¤ : �\[Y�nWf��Xi[YR,RILiXKT2Zb�BZbTS�
X
GnWfV
WYXKT�LKV2Z\h2T2Z\Xih�[f�·W�RILKTS�®[YV2¡�c�h2�IX�G«WYh�T2GIL�Wi�gLKV
WfegL�WfRIk�T2GIL4kDZ\h�T2V2Zb�,�,T2Z\[YR�[f��T2GILzRU�,J4�5LKVs[f��V�LKed�,��WfT�[YV�h£y�LKV
egLKRILdc�edZb�gL�WfR ZbRIkDZ\XjWfT2Z\[YR [f�4T2GIL�Xi[YJ>y,�\L_�DZbTS� [f�zT2GIL]RILKTw� [YV2¡5¤�tu[U[dh
LK�b�´Xi[YR,RILiXKT�Lik h2�,�,edV
Wfy,GIh@y�[YZbRUT¦WfT
�©�,RIXKT2Z\[YRnWf� JM[BkD�,�\Lih�[f��T2GILaV�LKed�,��WfT�[YV2�¶h2�Dh2T�LKJ [f�&�&G,Z\X�G�T2GILM�5LKGnWi�BZ\[YV�Xi[Y�,�\k¨�5LMXi[YRIh2Z\k,LKV�Lik�ZbR¶Z\h�[Y��WfT2Z\[YRu¤
g,V�[YJ�T2GILsXi[YJ>ynWfV2Z\h�[YR�[f�¯V�LKed�,��WfT�[YV2��RILKTS�®[YV2¡Bh�[f� kDZ±°5LKV�LKRUT�[YV2e�WfR,Z\h2JMh®ZbT®J>ZbedGUT���Lsy5[dh�h2Zb�,�\L£T�[�Lih2T
Wf�,�bZ\h�G@T�[
�&G,Z\X
G�L_�DT�LKR�T�ynWfV2T�h£[f� V�LKed�,��WfT2Z\[YR�RILKTS� [YV2¡Dh�GnWj�gLz�5LiLKR�LK�g[Y�b�,T2Z\[YRnWfV2��Xi[YRIh�LKV2�gLik²¤

F�GILMedV
Wfy,G¨JM[Uk,LK�\h*T�[��&G,Z\X
G¶T2GILMWf�5[j�gLM[Yy5LKV
WfT2Z\[YRIh4WfV�LMWfy,y,�bZ\Lik¨XjWfR¶��L�Xi[YJ>y5[dh�Lik«�©V�[YJ�ZbRD�©[YV2JaWfT2Z\[YR
h2T�[YV�Lik�ZbR¦kIWfT
Wf�nWYh�Lih£WfRIk�¡BRI[j�&�\LikDegLz�nWYh�LihjcB�,�,T&T2GILK�aJaWj�@Wf�\h�[��5L£ZbRIkD�IXiLik¦� V�[YJ egLKRIL*L_�By,V�Lih
h2Z\[YR�kIWfT
WD¤�¥
�dWfV2Z\LKTS�a[f�bOKS*R�Y�MVHKPQN)J G>Wf�beg[YV2ZbT2G,JMh®GnWi�gLs�5LiLKRa�Ih�LikaT�[4edV�[Y�,y@T�[YegLKT2GILKV�h2ZbJ>Zb��WfV T�LKJ>y5[YV
Wf�5L_�By,V�Lih�h�Z\[YRaynWfT2T�LKV2RIh
WfRIkaT2G��Ih V�LK�gLjWf�!XK�b�Ih2T�LKV�h®[f�²egLKRILih·T2GnWfT®h�LiLKJ T�[z�5L�Xi[f^`V�LKed�,��WfT�Lik�ZbR�L_�Dy�LKV2ZbJMLKRUT�hA;)=jNIc����DcUN�oDc]=K}]=�c]=Wlf}nc��dN��0>
B©h�LiL ; }�N0>n�ª[YV®WzV�LK�UZ\LK� [f�¯XK�b�Ih2T�LKV2ZbR,e�T�LiX�G,R,Z\³U�ILihED_¤-®��ZbT�h�LK�±�ÐcBXK�b�Ih2T�LKV2ZbR,e�k,[ULih·RI[YT y,V�[m�UZ\k,L£J4�IX
G�ZbRD�©[YV2JaWfT2Z\[YR
[YR�V�LKed�,��WfT�[YV2��Xi[YR,RILiXKT2Z\[YRIh>ZbR�W�RILKTw� [YV2¡5c WYh�ZbT�Z\h�RI[YT�XK�\LjWfV��&G,Z\X
G§[f��TS�®[«egLKRILih�ZbR�W�XK�b�Ih2T�LKV�V�LKed�,��WfT�Lih
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W
T2ZbJML_^Sh�LKV2Z\LihaZ\hMh2� �aXKZ\LKRUT2�b��G,ZbedGuc&WYk,kDZbT2Z\[YRnWf�£WfRnWf�b�Dh�Lih>JaWj��y�LKV2J>ZbTa[YRIL�T�[¶L_�BT2V
WYXKT>JM[YV�L¦ZbRD�ª[YV2JaWfT2Z\[YR�[YR
T2GIL�h2T2V2�IXKT2�,V�L�[f� W>V�LKed�,��WfT�[YV2�]RILKTw� [YV2¡5¤�F�G,Z\h8N)J �.R�O�M�N��0H�[YVAP$H��0HKPKY$H2HKJ G N)JLH HKPQN)J G]Wfy,y,V�[gWYX�G«T�[j��WfV�k,h*JM[Uk,LK�
Xi[YRIh2T2V2�IXKT2Z\[YR �&Zb�b���5L��\[B[Y¡gLik�WfTMZbR h�[YJML�k,LKT
WfZb��ZbR´T2GIL�RIL_�DTah�LiXKT2Z\[YRuc®ZbR´T2GIL�Xi[YRUT�L_�BT@[f�4W«y,V�[Y�nWf�,Zb�bZ\h2T2Z\X
L_�DT�LKRIh2Z\[YR][f�3T2GIL�edV
Wfy,G�JM[Bk,LK�\h�kDZ\h�XK�Ih�h
Lik�GILKV�L-B©h�LiL�;Ä�Dc �Dc 	BcI�dNIc]m =�>u�©[YV�[YT2GILKVsWfy,y,V�[gWYX�GILihED_¤

� � �·(���+n	���� ��� �U8´��'���+
PwR�T2GIL·�ª[YV2JaWf�bZ\h2J [f���(T�X]H YQN�T J JLH�M1` UWPQc�Y(; }��Ic�=���l0>ScYT2GIL�h2T2V2�IXKT2�,V�L&[f�²W£egLKRILKT2Z\X V�LKed�,��WfT�[YV2��h2�Dh2T�LKJ�Z\h JM[Uk,LK�\Lik
�U��W@kDZbV�LiXKT�Lik¨WYXK�BXK�bZ\X�edV
Wfy,G/� � ��� ������B�FIed�,V�L � D_¤zF�GIL��gLKV2T2Z\XiLih �
	$��c ��� ����-c�V�LKy,V�Lih�LKR�T�egLKRILih�[YV
[YT2GILKV�h�T
WfT�L£ZbRIkDZ\XjWfT�[YV�hsWfRIk¦Xi[YV2V�Lih2y5[YRIk�T�[�V
WfRIk,[YJ �YWfV2Z�Wf�,�\Lih����Ð¤�PS� ��Z\h�W�egLKRILdcDT2GILKR���� �&Zb�b�uk,Lih�XKV2Zb��L*T2GIL
L_�Dy,V�Lih�h2Z\[YR¨�\LK�gLK� [f� �
¤ gn[YV4LjWYX�G����Üc W�Xi[YRIkDZbT2Z\[YRnWf� kDZ\h2T2V2Zb�,�,T2Z\[YR�����������WfRIXiLih2T�[YV�h����������£Z\h4k,L�FIRILik²c¯�&GILKV�L
WfRIXiLih2T�[YV�h������ �-k,LKRI[YT�Lih�T2GILs�dWfV2Z�Wf�,�\Lih&Xi[YV2V�Lih2y�[YRIkDZbR,e�T�[�T2GIL*kDZbV�LiXKT�V�LKed�,��WfT�[YV�h&[f� �3ZbR �>¤3F�GILsedV
Wfy,G��6WfRIk
T2GIL�Xi[YRIkDZbT2Z\[YRnWf�-kDZ\h2T2V2Zb�,�,T2Z\[YRIh��!�����"�DWfRIXiLih�T�[YV�h������ ���_c�T�[YegLKT2GILKVzk,L�FIR,ZbR,e¦T2GIL�&Wi�gLih�Z�WfR¬RILKTS� [YV2¡5c²�,R,Z\³U�ILK�b�
h2y5LiXKZ±�©��W£p2[YZbR�T�y,V�[Y�nWf�,Zb�bZbTw��kDZ\h2T2V2Zb�,�,T2Z\[YR��!�$#%�_¤

t¯LKT�W O UWJ � N*M�N�UWJ�T S�N)J �IH � HKJ �IHKJLO!X��&�����('*)+�-,.�-L_�Dy,V�Lih�h·T2GIL��`WYXKT·T2GnWfT/���²Z\h·ZbRIk,LKy5LKRIk,LKR�T&[f��)�edZb�gLKR�,@c
�&GILKV�L0) WfRIk1,$k,LKRI[YT�L�h�LKT�h�[f�3�YWfV2Z�Wf�,�\Lihj¤ F�GIL�edV
Wfy,G�LKRIXi[Bk,Lih�T2GIL32�T PQc U4� T0Y YWR�[ � M�N�UWJucnh2T
WfT2ZbR,eaT2GnWfT&�©[YV
LK�gLKV2��egLKRIL��&ZbR/�Mc �&�����('2RI[YRD^Sk,Lih
XiLKRIkIWfR�T�h5�������3�,WfRIXiLih2T�[YV�h������ ���_¤z®��JMLjWfRIh�[f� T2GIL2p«WfV2¡g[j�«WYh�h2�,J>y,T2Z\[YRuc
T2GIL�p2[YZbR�T�y,V�[Y�nWf�,Zb�bZbTS��kDZ\h2T2V2Zb�,�,T2Z\[YR�XjWfR¦��Lzk,LiXi[YJ>y5[dh�Lik¦ZbRUT�[
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F�GIL�edV
Wfy,G¬ZbJ>y,�bZ\LihzWYk,kDZbT2Z\[YRnWf�·Xi[YRIkDZbT2Z\[YRnWf�·ZbRIk,LKy�LKRIk,LKRIXKZ\Lihjc WYh*h2GI[j�&R¬ZbR�FIed�,V�L ���ª[YV£T2GIL>L_�IWfJ>y,�\Ld¤4F¯� [
edV
Wfy,GIhjc®WfRIk�GILKRIXiL�TS�®[¬�Wj�gLih2Z�WfR§RILKTw� [YV2¡Dhjc®WfV�L�h
WfZ\k�T�[«�5L�Li³U�,Zb�dWf�\LKR�Tjc Z±�£T2GILK�¶ZbJ>y,�b��T2GIL¦h
WfJML�h�LKT>[f�
ZbRIk,LKy5LKRIk,LKRIXKZ\Lihj¤§F�GIL¦edV
Wfy,GIhMZbR´WfR§Li³��,Zb�dWf�\LKRIXiL�XK��WYh�hMXjWfR,RI[YTa��L�kDZ\h2T2ZbR,ed�,Z\h2GILik´����[Y�Ih�LKV2�dWfT2Z\[YR´[YR>#%¤
r-³U�,Zb�dWf�\LKR�T�edV
Wfy,GIh&XjWfR��5L��ª[YV2JaWf�b�b��X
GnWfV
WYXKT�LKV2ZbµjLik�WYh®GnWi�BZbR,e>T2GIL*h
WfJMLs�,RIk,LKV2�b�UZbR,e>�,RIkDZbV�LiXKT�Lik�edV
Wfy,GucD�,�,T
JaWj��kDZ\hÊWfedV�LiLz[YR�T2GIL�kDZbV�LiXKT2Z\[YR�[f��h�[YJMLz[f�3T2GIL�LikDegLih B©h
LiL ; }��0>²�©[YV�k,LKT
WfZb�\hsWfRIk¦V�L_�ªLKV�LKRIXiLihED_¤
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g Zbed�,V�L � h�r3�IWfJ>y,�\La&Wi�gLih�Z�WfR�RILKTw� [YV2¡¶Xi[YRIh2Z\h�T2ZbR,e�[f��W¦edV
Wfy,Guc3Xi[YRIkDZbT2Z\[YRnWf� y,V�[Y�nWf�,Zb�bZbTw�¶kDZ\h2T2V2Zb�,�,T2Z\[YRIh4�©[YV
T2GIL�V
WfRIk,[YJ �YWfV2Z�Wf�,�\LihjcIT2GIL�pÐ[YZbRUT�y,V�[Y�nWf�,Zb�bZbTS��kDZ\h�T2V2Zb�,�,T2Z\[YRuc!WfRIk�Xi[YRIkDZbT2Z\[YRnWf��ZbRIk,LKy�LKRIk,LKRIXKZ\Lih ; }��0>S¤

: Zb�gLKR W�h�LKT�[f��L_�Dy,V�Lih�h2Z\[YR kIWfT
W�a�c&ZbR T2GIL��©[YV2J�[f��W�h�LKT@[f��ZbRIk,LKy�LKRIk,LKRUT¦�YWf�b�ILih��ª[YVb#6c��\LjWfV2R,ZbR,e
T�LiX
G,R,Z\³��ILih��©[YV&&Wi�gLih2Z�WfR]RILKTS� [YV2¡Dh<; 	�= >uWf�b�\[m� [YRIL*T�[�ZbRIkD�IXiL*T2GIL*RILKTS�®[YV2¡�c![YV�V
WfT2GILKV�T2GIL�Li³��,Zb�dWf�\LKRIXiL�XK��WYh�h
[f�*RILKTS�®[YV2¡Bhjc�T2GnWfT>�5Lih2T>JaWfT�X
GILihca�¤¢&WYh2Z\XjWf�b�b�gc·T2GIL�T�LiX�G,R,Z\³U�ILihMV�LK�bZ\L�[YR�W�JaWfT�X
G,ZbR,e�h�Xi[YV�L�T�[¬LK�YWf�b�nWfT�L
T2GIL�RILKTw� [YV2¡DhM�&ZbT2G¢V�Lih2y5LiXKT�T�[�T2GIL¦kIWfT
W¬WfRIk¢h
LjWfV�X�G��ª[YV�T2GIL�RILKTw� [YV2¡��&ZbT2G¢T2GIL�[Yy,T2ZbJaWf��h�Xi[YV�Ld¤�¥£h�T2G,Z\h
[Yy,T2ZbJ>ZbµmWfT2Z\[YR§y,V�[Y�,�\LKJ Z\h�¡BRI[j�&R�T�[��5LC7so3^`GnWfV�k²c·GILK�,V2Z\h2T2Z\X¦h�LjWfV�X�G�JMLKT2GI[Bk,h>GnWi�gL@T�[��5L��Ih
Lik²c��&G,Z\X�G¢Z\h
RI[YT�ed�nWfV
WfRUT�LiLik¨T�[@�\LjWYk«T�[¦W@ed�\[Y�nWf�b�b��[Yy,T2ZbJaWf�-h�[Y�b�,T2Z\[YRu¤�¥shzWfR¬WYk,kDZbT2Z\[YRnWf�·y,V�[Y�,�\LKJ�c¯XK�,V2V�LKR�T2�b�¨Wj�YWfZb��Wf�,�\L
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L_�Dy,V�Lih�h2Z\[YR¦kIWfT
W4�,RIk,LKV�k,LKT�LKV2J>ZbRILih�T2GIL£RILKTS� [YV2¡5cnWYh�[YR,�b��Wz�©LK� k,[YµjLKR¦[f��L_�Dy�LKV2ZbJMLKRUT�h�y,V�[j�BZ\k,L*ZbRD�©[YV2JaWfT2Z\[YR
[YR�T2GILzT2V
WfRIh�XKV2Zby,T2Z\[YR��\LK�gLK�¯[f�3T2GI[Y�Ih
WfRIk,h�[f�3egLKRILihj¤

gIV2Z\LikDJaWfR�WfRIk�Xi[Y�b�\LjWfed�ILihk; }�� >&GnWi�gL�y,V�[Yy5[dh�Lik¢W�GILK�,V2Z\h2T2Z\X�Wf�beg[YV2ZbT2G,J �ª[YV�T2GIL�ZbRIkD�IXKT2Z\[YR�[f�£&Wi�gLih2Z�WfR
RILKTw� [YV2¡Dh�� V�[YJ�L_�Dy,V�Lih�h2Z\[YR�kIWfT
W�T2GnWfT®Z\h&Wf�,�\LsT�[�k,LjWf���&ZbT2G�T2G,Z\h�h�[f^SXjWf�b�\Lik¦kDZbJMLKRIh2Z\[YRnWf�bZbTw��y,V�[Y�,�\LKJ�¤·PSRIh2T�LjWYk
[f�®�\[U[Y¡BZbR,e@�©[YV�W@h2ZbR,ed�\L�RILKTS�®[YV2¡�cu[YVzW@h2ZbR,ed�\L�Li³U�,Zb�YWf�\LKRIXiL>XK��WYh�h*[f�®RILKTS� [YV2¡Dhjc²T2GILK�]�©[BXK�Ih*[YR��©LjWfT2�,V�Lih*T2GnWfT
WfV�LsXi[YJ>JM[YR�T�[zG,ZbedGD^Sh�Xi[YV2ZbR,e�RILKTS�®[YV2¡Bhm¤-PSR�ynWfV2T2Z\XK�,��WfVjcBT2GILK�M�\[U[Y¡aWfT6p�WfV2¡g[m�MV�LK��WfT2Z\[YRIh&WfRIk�[YV�k,LKV®V�LK��WfT2Z\[YRIh
�5LKTS�®LiLKR§ynWfZbV�h>[f�£�dWfV2Z�Wf�,�\Lih.���sWfRIk � � ¤¨¥ p«WfV2¡g[j��V�LK��WfT2Z\[YR§L_�BZ\h2T�Z±�\���£Z\h�ynWfV2T>[f�£T2GIL@J>ZbR,ZbJaWf��h�LKT>[f�
�dWfV2Z�Wf�,�\Lih@T2GnWfT�h�G,Z\LK�\k,h�� � �©V�[YJ)T2GIL�V�Lih2T�[f�zT2GIL]�dWfV2Z�Wf�,�\Lihjc��&G,Zb�\L«WfR [YV�k,LKV�V�LK��WfT2Z\[YR L_�DZ\h2T�haZ±�R���4Z\h�WfR
WfRIXiLih2T�[YV�[f�/� � ZbR¶Wf�b�·[f��T2GIL>edV
Wfy,GIhzZbR¶WfR¶Li³U�,Zb�dWf�\LKRIXiLMXK��WYh�hj¤M¥£R¨[YV�k,LKVzV�LK��WfT2Z\[YR���LKTw� LiLKR¶Tw� []�YWfV2Z�Wf�,�\Lih
JaWj�]y5[YZbR�T�WfT*W�XjWf�Ih
Wf� V�LK��WfT2Z\[YRIh2G,Zby«��LKTw� LiLKR«T2GIL�Xi[YV2V�Lih�y�[YRIkDZbR,e�egLKRILihj¤��UT
WfT2Z\h2T2Z\XjWf��XKV2ZbT�LKV2Z�W�T�[@WYh�h
Lih�h�T2GIL
Xi[YR Fnk,LKRIXiL4ZbR�T2GILs�©LjWfT2�,V�Lih�GnWi�gL��5LiLKR]k,LK�gLK�\[Yy5Lik²¤

p«WfV2¡g[j��V�LK��WfT2Z\[YRIh-WfRIk>[YV�k,LKV3V�LK��WfT2Z\[YRIh�GnWi�gL��5LiLKR>h2T2�IkDZ\Lik�ZbRMWfR>Wfy,y,�bZ\XjWfT2Z\[YRM[f��T2GIL&Wf�beg[YV2ZbT2G,J T�[£T2GIL�XiLK�b�
XK�DXK�\L�kIWfT
W�h�LKT [f���Uy5LK�b�bJaWfR�WfRIk@Xi[Y�b�\LjWfed�ILih@;)=Wlf}�>S¤�F�G,Z\h kIWfT
W4h�LKT Xi[YRUT
WfZbRIh 	�o�JMLjWYh2�,V�LKJMLKRUT�h&[f�5T2GIL£JMx#7s¥
L_�Dy,V�Lih�h2Z\[YR��\LK�gLK��[f� o =
	�	���� O HKP$H���N YQN�T�H��sx#gIhmcIZbRIXK�b�Ik,Lik�ZbR�T2ZbJML_^Sh�LKV2Z\Lih*[Y�,T
WfZbRILik]�,RIk,LKVskDZ±°5LKV�LKRUTsXiLK�b� XK�BXK�\L
h2�BRIX�G,V�[YR,ZbµmWfT2Z\[YR�JMLKT2GI[Uk,hm¤�F�GIL��Wj�gLih2Z�WfR�ZbRIkD�IXKT2Z\[YR]Wf�beg[YV2ZbT2G,J¸GnWYh���LiLKR�Wfy,y,�bZ\Lik¦T�[�T2GILjmd~d~�egLKRILih&�&GI[dh�L
L_�Dy,V�Lih�h2Z\[YR��\LK�gLK�&�dWfV2Z\Lik�[m�gLKV>T2GIL�XiLK�b��XK�BXK�\Ld¤¨®��ZbRIh2y�LiXKT2ZbR,e«T2GIL�G,ZbedGD^SXi[YR Fnk,LKRIXiL�[YV�k,LKV>V�LK��WfT2Z\[YRIh�ZbR¢T2GIL
kIWfT
WDc g,V2Z\LikDJaWfR¨WfRIk«Xi[Y�b�\LjWfed�ILihs�ª[Y�,RIk]T2GnWfT*[YR,�b��WM�©LK�6egLKRILih*k,[YJ>ZbRnWfT�L�T2GIL�[YV�k,LKVjc��&G,Z\X�G¬ZbRIkDZ\XjWfT�LihsT2GnWfT
T2GILK�aWfV�L�y�[YT�LKRUT2Z�Wf�!V�LKed�,��WfT�[YV�h�[f�²T2GIL�XiLK�b��XK�BXK�\L&y,V�[BXiLih�hj¤ p«WfR��M[f�²T2GILih�L�egLKRILih®WfV�L�¡URI[m�&RaT�[z�5L&ZbRU�g[Y�b�gLik�ZbR
XiLK�b�±^SXK�DXK�\L�Xi[YRUT2V�[Y�3WfRIk�ZbR,ZbT2Z�WfT2Z\[YRu¤����-T2GIL4G,ZbedGD^SXi[YR Fnk,LKRIXiL2p«WfV2¡g[j�]V�LK��WfT2Z\[YRIhjcnJM[dh�T�ynWfZbV�h*WfV�L��©�,RIXKT2Z\[YRnWf�b�b�
V�LK��WfT�Lik²¤��B[YJMLz[f� T2GILih
L*V�LK��WfT2Z\[YRIh��®LKV�L�RI[YT�V�LK�gLjWf�\Lik¦�U�@T2GIL�XK�b�Ih�T�LKV£WfRnWf�b�Bh�Z\h�[f�-�Uy5LK�b�bJaWfR�WfRIk¦Xi[Y�b�\LjWfed�ILihm¤

¥ �Wj�gLih2Z�WfR�RILKTS�®[YV2¡�Wfy,y,V�[gWYX�G¢T�[m�®WfV�k,h�JM[Bk,LK�bZbR,e�V�LKed�,��WfT�[YV2��RILKTS�®[YV2¡Bh�Z\h>WfT2T2V
WYXKT2Zb�gL@��LiXjWf�Ih
L�[f��ZbT�h
h�[Y�bZ\k¶�nWYh2Z\h�ZbR�h2T
WfT2Z\h2T2Z\Xihmc��&G,Z\X
G�LKRnWf�,�\Lih�ZbT�k,[�k,LjWf� �&ZbT2G�T2GIL�h�T�[UX
GnWYh2T2Z\X�WYh2y5LiXKT�h4[f��egLKRIL�L_�By,V�Lih
h2Z\[YR�WfRIk
RI[YZ\h2�>JMLjWYh��,V�LKJMLKR�T�h®ZbR@W*RnWfT2�,V
Wf���®Wj�g¤ p�[YV�Li[j�gLKVjcD&Wi�gLih2Z�WfR�RILKTS� [YV2¡Dh�XjWfRa�5L��Ih�LikM�&GILKR@[YR,�b��ZbRIXi[YJ>y,�\LKT�L
¡BRI[j�&�\LikDegL�Wf��[Y�,T4T2GILMh2�Dh2T�LKJ�Z\h4Wi�dWfZb��Wf�,�\Ld¤@¥��bT2GI[Y�,edG��Wj�gLih2Z�WfR¶RILKTw� [YV2¡Dh�WfRIk¨T2GIL>edV
Wfy,G¶JM[Bk,LK�\hzZbR¨T2GIL
y,V�LK�BZ\[Y�Ih�h�LiXKT2Z\[YRIh�WfV�L*ZbRUT2�,ZbT2Zb�gL�V�LKy,V�Lih�LKRUT
WfT2Z\[YRIh£[f� egLKRILKT2Z\X�V�LKed�,��WfT�[YV2��RILKTS� [YV2¡Dhjc,T2GILK�@GnWi�gL*T2GIL�kDZ\hÊWYkD�YWfRD^
T
WfegL�[f�·�\LjWi�BZbR,e�kD�URnWfJ>Z\XjWf�-WYh2y5LiXKT�h£[f�-egLKRIL�V�LKed�,��WfT2Z\[YR¬ZbJ>y,�bZ\XKZbTj¤sF¯[@h�[YJML�L_�DT�LKR�Tjc�T2G,Z\hsJaWi�]��L�[j�gLKV�Xi[YJML
T2G,V�[Y�,edG�egLKRILKV
Wf�bZbµmWfT2Z\[YRIh£�bZb¡gL ��XIJ�T [ N�O�T S��(TEX]H YQN�T J JLH�M1`bUWPQc Y<;)=K}d} >S¤�PSR¦T2GIL*RIL_�DT�h�LiXKT2Z\[YRIhjcB�ª[YV2JaWf�bZ\h2JMh&T2GnWfT
L_�Dy,�bZ\XKZbT2�b��T
Wf¡gL�ZbR�T�[aWYXiXi[Y�,RUT�T2GILzkD�BRnWfJ>Z\Xih�[f�3V�LKed�,��WfT�[YV2�¦h2�Dh2T�LKJ��&Zb�b�u�5L�kDZ\h�XK�Ih�h�Lik²¤
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�LKZbR,e4WfV2ed�nWf�,�b��T2GIL JM[dh�T �&Z\k,Lih�y,V�LjWYk��©[YV2JaWf�bZ\h2J T�[sJM[Bk,LK�IkD�URnWfJ>Z\XjWf�Ih��Bh2T�LKJMh ZbR>h�XKZ\LKRIXiL�WfRIk�LKR,edZbRILiLKV2ZbR,eIc
UWP � N)J�T PVX � N� HKP$HKJ�M�N�T S H�� R�T�M�N�UWJ]Y�������� Y��zGnWi�gL���LiLKR«�&Z\k,LK�b���Ih�Lik�T�[�WfRnWf�b�BµjL�egLKRILKT2Z\X�V�LKed�,��WfT�[YV2��h��Bh2T�LKJMhm¤
F�GIL��85*r �©[YV2JaWf�bZ\h�J JM[Bk,LK�\hsT2GIL�Xi[YRIXiLKRUT2V
WfT2Z\[YRIhz[f� xA7£¥shjc!y,V�[YT�LKZbRIhjc²WfRIk�[YT2GILKV�LK�\LKJMLKRUT�h�[f�·T2GIL�h��Bh2T�LKJ
�U��T2ZbJML_^Sk,LKy5LKRIk,LKR�T®�dWfV2Z�Wf�,�\Lih-�&ZbT2GM�dWf�b�ILih-Xi[YR�T
WfZbRILikaZbRMT2GIL�h�LKT-[f�5RI[YRD^`RILKe�WfT2Zb�gL�V�LjWf�nR��,J4�5LKV�hj¤�x£LKed�,��WfT�[YV2�
ZbRUT�LKV
WYXKT2Z\[YRIh�T
Wf¡gL�T2GIL��©[YV2J¸[f� � �,RIXKT2Z\[YRnWf� WfRIk�kDZ±°5LKV�LKRUT2Z�Wf�¯V�LK��WfT2Z\[YRIh���LKTw� LiLKR]T2GIL4Xi[YRIXiLKR�T2V
WfT2Z\[YR]�dWfV2Z�Wf�,�\Lihj¤

p�[YV�L¬h2y5LiXKZ�FnXjWf�b�b�gc�egLKRIL«V�LKed�,��WfT2Z\[YR Z\h�JM[Uk,LK�\Lik �U� P$H�T�O�M�N�UWJ�� PET�MVH H��IR�T�M�N�UWJ]Y�L_�Dy,V�Lih�h2ZbR,e�T2GIL�V
WfT�L¬[f�
y,V�[BkD�IXKT2Z\[YR¬[f� WMegLKRIL�y,V�[UkD�IXKT���WMy,V�[YT�LKZbR«[YV*WfR�JMx#7s¥��¦WYh�W>� �,RIXKT2Z\[YR¬[f�-T2GIL�Xi[YRIXiLKR�T2V
WfT2Z\[YRIhz[f�·[YT2GILKV
LK�\LKJMLKRUT�h£[f�3T2GILzh2�Dh2T�LKJ�¤�x�LjWYXKT2Z\[YRD^`V
WfT�L4Li³��nWfT2Z\[YRIh�GnWi�gLzT2GIL*JaWfT2GILKJaWfT2Z\XjWf���ª[YV2J

�! �
�!" �$#5�H�&% �"�  �('*)�� �0� � � � � Bª� D

�&GILKV�L+% Z\h4T2GILM�gLiXKT�[YV�[f�&Xi[YRIXiLKRUT2V
WfT2Z\[YRIhM[f�&y,V�[YT�LKZbRIhjc JMx#7s¥£hmc�[YV�h2JaWf�b�·JMLKT
Wf�5[Y�bZbT�Lihjc�WfRIk,#5��W��Ih2�nWf�b�b�
RI[YR,�bZbRILjWfVa� �,RIXKT2Z\[YRu¤§F�GIL�V
WfT�L�[f�*h��URUT2GILih2Z\hM[f� �4Z\h>h�LiLKR§T�[«�5L¦k,LKy5LKRIk,LKR�Ta�,y5[YR§T2GIL¦Xi[YRIXiLKRUT2V
WfT2Z\[YRIh+%&c
y5[dh�h2Zb�,�b��ZbRIXK�b�IkDZbR,e  �Ð¤aF�GILMLi³��nWfT2Z\[YRIh�XjWfR¨�5L>L_�BT�LKRIk,Lik¶T�[¦T
Wf¡gL>ZbRUT�[�WYXiXi[Y�,R�T�Xi[YRIXiLKR�T2V
WfT2Z\[YRIh.-/'/0�[f�
ZbR,y,�,T�LK�\LKJMLKRUT�hjcnLd¤ eI¤·L_�BT�LKV2RnWf�b�b�U^Sh2�,y,y,�bZ\Lik�RU�,T2V2Z\LKR�T�hWh

�1 ��
�!" �$#5�H�&% �2-��"�  �3'*)�� �R� �/� � = BªN D

 Ö�×� r



���������
	������������	�����������	������! �"#�����$��	�%'&(������)���*��+�,-�.,0/$�1���2/ l

F�GILK��JaWi� Wf�\h
[�T
Wf¡gL�ZbRUT�[§WYXiXi[Y�,R�T�kDZ\h�XKV�LKT�L�T2ZbJML«k,LK��Wi�Dh�WfV2Z\h2ZbR,e�� V�[YJ�T2GIL�T2ZbJML�V�Li³��,ZbV�Lik T�[�Xi[YJ>y,�\LKT�L
T2V
WfRIh�XKV2Zby,T2Z\[YRucnT2V
WfRIh2��WfT2Z\[YRuc!WfRIk]kDZ±°��Ih2Z\[YR¦T�[MT2GIL�y,��WYXiLz[f�-WYXKT2Z\[YR][f��W�y,V�[YT�LKZbR h

�! �
�1" �$# � �  U; � " &�� �X; �"�Q=Q=Q= �  

7
� " &�� �

7
���"�  J� '*)�� �0� � � � � B }�D

�&GILKV�L�� �X; �Q=Q=Q= ��� �
7
� )sV�LKy,V�Lih�LKR�T·T2ZbJML&k,LK��Wi�Dh#;Ä�f}IcI=�=j�DcI=
	Y�,c =Wm�l0> B©h�LiL';)=j~,c =Wm�l0>D�ª[YV-[YT2GILKV��®Wj�Bh·T�[£V�LKy,V�Lih
LKR�T

T2ZbJMLzk,LK��Wj�Bh�D_¤
o [j�®LKVÐ� �,�¯JaWfT2GILKJaWfT2Z\XjWf�uT�[U[Y�\h �ª[YV JM[Bk,LK�bZbR,e>�,Z\[BX�GILKJ>Z\XjWf�²V�LjWYXKT2Z\[YR�h2�Dh2T�LKJMh ���aV�LjWYXKT2Z\[YRD^`V
WfT�L�Li³U�nWfT2Z\[YRIh

GnWj�gL¨�5LiLKR k,LK�gLK�\[Yy�Lik ZbR T2GIL¨ynWYh2T�XiLKR�T2�,V2�gc�Lih2y5LiXKZ�Wf�b�b� �©[YV¦JMLKT
Wf�5[Y�bZ\X¬y,V�[BXiLih�h�Lih\B©h�LiL ;ÄNd~Ic 	�}Ic��d��l0>��©[YV
ZbRUT2V�[UkD�IXKT2Z\[YRIhED_¤��sh2ZbR,e¢T2GILih�L«T�[B[Y�\hjcsZbT�Z\h¦y5[dh�h2Zb�,�\L«T�[¢Xi[YRIh2T2V2�IXKT�¡UZbRILKT2Z\X¬JM[Bk,LK�\h�[f��egLKRILKT2Z\X¬V�LKed�,��WfT2Z\[YR
y,V�[BXiLih�h�Lih&�U�¦h2y�LiXKZ±�©�BZbR,e>T2GILs� �,RIXKT2Z\[YRIh # � ¤

PwR�FIed�,V�L@o�Wzh2ZbJ>y,�\L£L_�,WfJ>y,�\Ls[f��W�¡BZbRILKT2Z\X�JM[Bk,LK�5[f��W�egLKRILKT2Z\X£V�LKed�,��WfT2Z\[YR@y,V�[BXiLih�h Z\h h�GI[j�&RucUeg[YZbR,e��nWYX
¡
T�[�LjWfV2�b���®[YV2¡>��� : [B[BkD�&ZbR ;no =gc�od�0>S¤3F�GIL�LKRIkB^`y,V�[BkD�IXKT�[f�uWzJMLKT
Wf��[Y�bZ\X�ynWfT2G���Wi��Xi[f^`ZbR,G,Zb�,ZbT�h T2GIL�L_�Dy,V�Lih�h2Z\[YR
[f�sW]egLKRIL�Xi[UkDZbR,e��ª[YV�WfR�LKR,µi�UJML@T2GnWfT�XjWfT
Wf�b�UµjLihMW]V�LjWYXKT2Z\[YR¢h2T�LKy�ZbR�T2GIL�ynWfT2G���Wi�g¤¶F�G,Z\h�edZb�gLih�V2Z\h�L�T�[�W
RILKe�WfT2Zb�gL��ªLiLikD�nWYX�¡��\[U[Yy¬ZbRU�g[Y�b�UZbR,e¦T2GIL�JMxA7£¥ Xi[YRIXiLKR�T2V
WfT2Z\[YR  ;mc5T2GIL�y,V�[YT�LKZbR¨Xi[YRIXiLKRUT2V
WfT2Z\[YR  	� cuWfRIk«T2GIL
JMLKT
Wf�5[Y�bZbT�L4Xi[YRIXiLKRUT2V
WfT2Z\[YR  �
 ¤ p�[YV�L*egLKRILKV
Wf�b�b�gc!Li³��nWfT2Z\[YRIh£[f� T2GILs�ª[YV2J

�1 ;
�1" ���;

7
� �  

7
� &��J;  ;	�  ; '*)�� B � D

�! J�
�1" �� ��� ���I;  ���I;.&��-�  � �  � ' )�� ��� � �>� �

WfV�L LKJ>y,�\[j�gLikC;Ä�d�dN >S¤�F�GIL�ynWfV
WfJMLKT�LKV�h�� ;
7
��� � ;#�Q=Q=Q= ���

7
�
7
�I; � )�WfV�L-y,V�[BkD�IXKT2Z\[YR�Xi[YRIh2T
WfRUT�h WfRIk��J; �Q=Q=Q= ���

7
�

) k,LKedV
WYkIWfT2Z\[YR Xi[YRIh2T
WfRUT�hj¤�F�GIL�V�LjWYXKT2Z\[YRD^`V
WfT�L´Li³��nWfT2Z\[YRIh¨L_�Dy,V�Lih�h¬W��nWf��WfRIXiL¢�5LKTS� LiLKR T2GIL�RU�,J4�5LKV¨[f�
JM[Y�\LiXK�,�\LihzWfy,y5LjWfV2ZbR,e�WfRIk�kDZ\h
Wfy,y5LjWfV2ZbR,e�y�LKVs�,R,ZbTsT2ZbJMLd¤£PwR�T2GIL�XjWYh�L�[f�  ;mc!T2GIL4y,V�[BkD�IXKT2Z\[YR«T�LKV2J.ZbR��g[Y�b�gLih
W�RI[YR,�bZbRILjWfV P$HQG.R�S�T�M�N�UWJ��!R�JLO�M�N�UWJ � c3�&GILKV�LjWYh�T2GIL�Xi[YRIXiLKR�T2V
WfT2Z\[YRIh  �Ðc���� � � �-c3ZbRIXKV�LjWYh�L@�bZbRILjWfV2�b�¶�&ZbT2G
 ���I;m¤]PSR�[YV�k,LKV�T�[�L_�By,V�Lih�h�T2GnWfT�T2GILMJMLKT
Wf�5[Y�bZ\X�y,V�[BkD�IXKT�Z\h�W]Xi[f^`V�LKy,V�Lih�h�[YV�[f��T2GILaegLKRILdc � RILiLik,h�T�[]�5L�W
k,LiXKV�LjWYh2ZbR,e��©�,RIXKT2Z\[YRuc�Z`¤ÝLd¤�� � � �  

7
� )D¤ F�GIL£T�LKV2JMh &!� �  J� c �0� � � �-cBh2T
WfT�L�T2GnWfT®T2GIL�Xi[YRIXiLKRUT2V
WfT2Z\[YRIh  J� k,L_^

XKV�LjWYh�L�T2G,V�[Y�,edG@k,LKedV
WYkIWfT2Z\[YRucDkDZ±°5�Ih2Z\[YRucDWfRIkMedV�[j�&T2G�kDZb�b�,T2Z\[YR@WfT�W*V
WfT�L�y,V�[Yy5[YV2T2Z\[YRnWf��T�[zT2GIL�Xi[YRIXiLKRUT2V
WfT2Z\[YRIh
T2GILKJMh�LK�b�gLihm¤

¥%V�LKed�,��WfT2Z\[YR��©�,RIXKT2Z\[YR][f�©T�LKR¦�ª[Y�,RIk�ZbR�T2GIL��bZbT�LKV
WfT2�,V�L�Z\h&T2GIL4h�[f^SXjWf�b�\Lik#"AN)S)SbO�R�P<�0H2B�FIed�,V�L 	 BªW DQD�h

$&% �  � �('�� � �*)�� �  &+�
 +� %�',+� �

� B�o D

�&ZbT2G-'�� � � )�T2GIL-M 
IP$H Y 
LUWS �M�ª[YV�T2GIL*ZbR,�I�ILKRIXiL4[f� ��[YR��ÊcnWfRIk.) � )MW�h�T�LiLKy,RILih�h&ynWfV
WfJMLKT�LKVj¤·F�GIL�� �,RIXKT2Z\[YR
V
WfR,egLiha� V�[YJ )«T�[ �gc�WfRIk§ZbRIXKV�LjWYh�Lih@WYh  � � / c�h�[«T2GnWfT@WfR´ZbRIXKV�LjWYh�L¦ZbR  � �&Zb�b��T�LKRIk§T�[¬ZbRIXKV�LjWYh�L�T2GIL
L_�Dy,V�Lih�h2Z\[YR¨V
WfT�La[f� �2B*T�O�M�N�� T�M�N�UWJ�D_¤aPwR¨[YV�k,LKVzT�[¦L_�Dy,V�Lih�h�T2GnWfT�WfR¬ZbRIXKV�LjWYh
L>ZbR  � k,LiXKV�LjWYh�LihzT2GILML_�Dy,V�Lih�h2Z\[YR
V
WfT�LZB N)J 
IN100N*M�N�UWJ�D_c WYh�ZbR B � D_c3T2GILaV�LKed�,��WfT2Z\[YR��©�,RIXKT2Z\[YR $ % �  � �(' � � �*)���Z\h�V�LKy,��WYXiLik���� $ � �  � �(' �*)�� � � &
$ % �  � �('�� � �*)��_¤ gI[YV2) � �gc,q�Zb�b�²XK�,V2�gLih&GnWj�gLzW�h�ZbedJM[YZ\k¦h2GnWfy�LdcDZbR�WfedV�LiLKJMLKRUT��&ZbT2G�L_�By5LKV2ZbJMLKR�T
Wf��LK�UZ\k,LKRIXiL
;Ä�dN 	DcI�dN�m�>S¤

5s�IL*T�[�T2GIL*RI[YR,�bZbRILjWfV2ZbTw��[f�3#5�Üc,WfRnWf�b�BT2Z\XjWf�¯h�[Y�b�,T2Z\[YR�[f� T2GIL*V�LjWYXKT2Z\[YRD^`V
WfT�LzLi³��nWfT2Z\[YRIh Bª� D Z\h�RI[YT&RI[YV2JaWf�b�b�
y5[dh�h2Zb�,�\Ld¤�PwR�h2y5LiXKZ�Wf�uXjWYh�LihjcD³��nWf�bZbT
WfT2Zb�gLzy,V�[Yy�LKV2T2Z\Lih£[f��T2GIL�h�[Y�b�,T2Z\[YRIhjc,h��IX�G�WYh�T2GIL*RU�,J4�5LKVsWfRIk�T2GIL�h2T
Wf�,Zb�bZbTw�
[f� XKV2ZbT2Z\XjWf� y5[YZbR�T�h�WfRIk]T2GIL�[BXiXK�,V2V�LKRIXiL�[f�-�bZbJ>ZbT*XK�DXK�\Lihjc!XjWfR��5L�Lih2T
Wf�,�bZ\h�GILik²¤£F�G,Z\h£Z\h�Zb�b�b�Ih�T2V
WfT�Lik��U�]h2T2�IkDZ\Lih
T2GnWfT ZbR��gLih2T2Zbe�WfT�L£T2GIL&V�LK��WfT2Z\[YRIh2G,Zby���LKTw� LiLKR�h2ZbR,ed�\L��ªLiLikD�nWYX�¡>�\[B[YyIh WfRIk>T2GIL£kD�URnWfJ>Z\Xih [f�5V�LKed�,��WfT�[YV2�Mh��Bh2T�LKJMh
B©Ld¤ eI¤bc ;nod�Ic]o 	Dc]o�mDc =�� 	Bcn�d�d~Dcn�dN =�>ScIV�LK�UZ\LK�®Lik¦ZbR ;)=Wm�l,cI�d�dN0> D_¤�PwR�T2GIL�XjWYh�L4[f��W2JLHQG�T�M�N��0H3�1H H �40 T�OVc@�\[B[YyucnWYh&ZbR
FIed�,V�L oDcYT2GIL�h2�Dh2T�LKJ JaWj��Wfy,y,V�[gWYX�GM[YV�[dh�XKZb�b��WfT�L&WfV�[Y�,RIk>W£h2ZbR,ed�\L�h2T�LjWYkD�4h2T
WfT�Ld¤ PSR�T2GIL®y,V�Lih�LKRIXiL�[f�!W �bU�YQN*M�N��0H
�aH H �40 T�Oac¬�\[B[Yyuc¯[YR¨T2GILaXi[YR�T2V
WfV2�gc T2GILMh2�Dh2T�LKJ�T�LKRIk,hzT�[]h�LKT2T2�\L>ZbR¨[YRILa[f��TS�®[]h2T
Wf�,�\Lah2T
WfT�Lihjc¯k,LKy5LKRIkDZbR,e�[YR
�&GILKT2GILKV®T2GIL�ZbR,ZbT2Z�Wf��h2T
WfT�L&Z\h·[YR@[YRIL�[YV-T2GIL£[YT2GILKV h2Z\k,L�[f�uW4h�LKynWfV
WfT2V2Z±�²¤ PwT-GnWYh ��LiLKR�Xi[YRYpÐLiXKT2�,V�Lik����>F�GI[YJaWYh

×�× Í�s�t�u�v$w



=j~ �'	�� ��� ����������

K C

C
A

AF FK

K C

gene a

mRNA

protein

metabolite

BªW D

� U; �� ; 
 � �  
 � &�� ;2 �;
� �� �� � ;  ;�&�� �  ��
� 4
 �� 
��  �� &�� 
  4


B ��D

g Zbed�,V�L�o h8BªW D�¥�R�L_�,WfJ>y,�\L�[f� W�egLKRILKT2Z\X4V�LKed�,��WfT�[YV2��h2�Bh�T�LKJ¸ZbR��g[Y�b�BZbR,e@LKRIkB^`y,V�[BkD�IXKT*ZbR,G,Zb�,ZbT2Z\[YR«WfRIk B ��D�ZbT�h
�85*r¨JM[Bk,LK� BªWYkIWfy,T�Lik>�©V�[YJ ;no =gc od� > D_¤3¥�WfRIk���V�LKy,V�Lih�LKR�T y,V�[YT�LKZbRIhjcUWfRIk��4WfRIk-i JMLKT
Wf��[Y�bZbT�Lihj¤  ;jc  �� c�WfRIk
 �
 V�LKy,V�Lih
LKR�T4T2GIL>Xi[YRIXiLKRUT2V
WfT2Z\[YRIh�[f��JMx#7s¥ WDcuy,V�[YT�LKZbR¶¥�c²WfRIk¬JMLKT
Wf�5[Y�bZbT�L�i>c5V�Lih2y5LiXKT2Zb�gLK�b�g¤ ��; 
 ��� � ; ��� 
��
WfV�L�y,V�[BkD�IXKT2Z\[YR´Xi[YRIh2T
WfRUT�hjc � ; ��� � ��� 
 k,LKedV
WYkIWfT2Z\[YR´Xi[YRIh�T
WfR�T�hjc�WfRIk � W«k,LiXKV�LjWYh2ZbR,eIc RI[YR,�bZbRILjWfV>V�LKed�,��WfT2Z\[YR
�©�,RIXKT2Z\[YR�V
WfR,edZbR,eM�©V�[YJ ~�T�[ =d¤

��� �

�

�

	�
������� � � �������

���

BªW D

��� �

�

�

� 
������� � � ���

���

B ��D

�
�

� ������ �

��
������� � � ��� � �

B©X�D

g Zbed�,V�L 	�h*r3�IWfJ>y,�\Lih4[f�®V�LKed�,��WfT2Z\[YR¬� �,RIXKT2Z\[YRIh�h�BªW Dsq�Zb�b�3�©�,RIXKT2Z\[YR $ % c B ��DsqsLjWi�BZ\h2Z\k,L>[YVzh2T�LKy«�©�,RIXKT2Z\[YR$! % c
WfRIk B©X�D��\[Yeg[YZ\k�� �,RIXKT2Z\[YR�� % ¤

T2GnWfT�W@RILKe�WfT2Zb�gL>�ªLiLikD�nWYX�¡¬�\[B[Yy¨Z\h4W�RILiXiLih�hÊWfV2��Xi[YRIkDZbT2Z\[YR¶�©[YV4h�T
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WfRnWf�b�Dh2Z\h�Z\huT�[�h�ZbJ>y,�bZ±� ��T2GIL·JM[Uk,LK�\hjcdWfR�Wfy,y,V�[gWYX�G�T2GnWfT¯�&Zb�b�U��L kDZ\h�XK�Ih�h�Lik4ZbR�h�LiXKT2Z\[YR �D¤�¥£�bT�LKV2RnWfT2Zb�gLK�b�gcd[YRIL·XjWfR
T
Wf¡gL4V�LiXi[Y�,V�h�LzT�[>RU�,JMLKV2Z\XjWf��T�LiX
G,R,Z\³��ILihm¤®PwRkJ�R�[�HKPQN�O�T S YQN)[CR�S�T�M�N�UWJucnT2GIL4L_�,WYXKTsh�[Y�b�,T2Z\[YR�[f�3T2GIL4Li³U�nWfT2Z\[YRIh�Z\h
Wfy,y,V�[j�BZbJaWfT�Lika����XjWf�\XK�,��WfT2ZbR,e�Wfy,y,V�[i�DZbJaWfT�L&�dWf�b�ILih %! ,�Q=Q=Q= �2%#"��ª[YV3%¨WfT-Xi[YRIh�LiXK�,T2Zb�gL&T2ZbJML_^`y5[YZbR�T�h "�$ �Q=Q=Q= � "

7;)=�=�=$>S¤ �®[YJ>y,�,T�LKV¦T�[B[Y�\h�h2y�LiXKZ�FnXjWf�b�b� WYkIWfy,T�Lik T�[¶T2GIL«h2ZbJ��,��WfT2Z\[YR WfRIk WfRnWf�b�Dh2Z\h�[f�4�,Z\[BX�GILKJ>Z\XjWf��V�LjWYXKT2Z\[YR
h2�Dh2T�LKJMh&GnWj�gL��5LiXi[YJML4Wi�dWfZb��Wf�,�\Ldcnh2�IX
G�WYh : r·o!¥��BP@;)=jNdN0>�WfRIk����®¥8p�o ;)=Wm = >S¤
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7£�,JMLKV2Z\XjWf�nh2ZbJ��,��WfT2Z\[YRIh-[f�5W��ªLK�¢� LK�b�±^Sh2T2�IkDZ\LikMV�LKed�,��WfT�[YV2��h2�Dh2T�LKJMh GnWi�gL���LiLKR>XjWfV2V2Z\Lik>[Y�,Tj¤ gI[YV�ZbRIh2T
WfRIXiLdc
x£LKZbR,ZbT2µaWfRIk��·WfZ\h2R��Dh�;)=
	�=�>·kDZ\h�XK�Ih�hzW�RU�,JMLKV2Z\XjWf�·JM[Bk,LK�3[f��T2GIL OKP$Ui^QO��£h��&ZbT�X�G¨Xi[YR�T2V�[Y�b�bZbR,e�T2GIL�edV�[j�&T2G¶[f���
y,GnWfegL�ZbR*� � O UWS)N`¤ F�GILK�§h�T2�IkD��T2GIL�h2�&ZbT�X�G��&GILKR�XiLKV2T
WfZbR�egLKRILihaGnWj�gL]�5LiLKR§J4�,T
WfT�Lik²c�XjWf�Ih2ZbR,e¶ZbT�T�[¬��L
�©�,RIXKT2Z\[YRnWf�b�b�¬Z\h�[Y��WfT�Lik¬�©V�[YJ�T2GILMV�Lih�Tz[f��T2GILMy,GnWfegLMegLKRI[YJMLd¤@¥�RI[YT2GILKV4h�ZbJ4�,��WfT2Z\[YR�[f�®T2GIL��¶y,GnWfegLMh��Bh2T�LKJ
Z\h*k,Lih�XKV2Zb�5Lik���� p«WYXi¥&kIWfJMhzWfRIk¨�UGnWfy,ZbV�[Z;)=j� 	 >(B©h�LiL>Wf�\h�[ ;)=Wm 	0>�WfRIk�T2GIL�V�LK�UZ\LK��ZbR ;)=j��o0> D_¤�¥£R�ZbRUT�LKV�Lih2T2ZbR,e
�ªLjWfT2�,V�L�[f� T2G,Z\h��®[YV2¡�Z\h�T2GIL�ynWfV
Wf�b�\LK��kDV
Wi�&R«�5LKTS� LiLKR«egLKRILKT2Z\X�V�LKed�,��WfT�[YV2��RILKTw� [YV2¡DhzWfRIk�LK�\LiXKT2V2Z\XjWf��XKZbV�XK�,ZbT�hjc
V�Lih2�,�bT2ZbR,e¦ZbR¨W�G��B�,V2Z\k¨Wfy,y,V�[gWYX�G¶T2GnWfTsZbRUT�LKedV
WfT�Lihz�,Z\[BX�GILKJ>Z\XjWf�-¡BZbRILKT2Z\X�JM[Uk,LK�bZbR,e¦�&ZbT2G,ZbR¬T2GIL��©V
WfJMLK� [YV2¡«[f�
XKZbV�XK�,ZbTsh2ZbJ4�,��WfT2Z\[YRu¤

�UZbJ��,��WfT2Z\[YR�[f��T2GIL��©�,RIXKT2Z\[YR,ZbR,e�[f��W@V�LKed�,��WfT�[YV2�¬RILKTS� [YV2¡¬Z\h�[f�©T�LKR¶Xi[YJ>y,�\LKJMLKRUT�Lik¶�U��T�LiX
G,R,Z\³��ILih4� V�[YJ
h2�Dh2T�LKJ kD�URnWfJ>Z\Xihjcn�ª[YV�ZbRIh2T
WfRIXiL 00N �VR�P$O�T�M�N�UWJ\T J�T S
XIYKN Y�T�[B[Y�\h�T�[�ZbR��gLih2T2Zbe�WfT�L�T2GIL�h�LKRIh2ZbT2Zb�BZbTS��[f�-h2T�LjWYkD��h2T
WfT�Lih
WfRIk´�bZbJ>ZbT@XK�DXK�\LihMT�[¶ynWfV
WfJMLKT�LKV@�dWf�b�ILih ;)=Wl���>S¤ �[YV2Z\h2�,¡´WfRIk�F-�Dh�[YR ;)=���>�GnWi�gL«Wfy,y,�bZ\Lik´T2GILih
L�T�LiX�G,R,Z\³U�ILih
T�[�W¬R��,JMLKV2Z\XjWf�sJM[Bk,LK�£[f��W«J��IX�GD^Sh2T2�IkDZ\Lik L_�IWfJ>y,�\L�[f��y5[dh2TÐ^`T2V
WfRIh2��WfT2Z\[YRnWf�sJM[UkDZ�FnXjWfT2Z\[YRuc&T2GIL�Xi[YR�T2V�[Y�*[f�
J>ZbT�[dh2Z\h£ZbR�T2GIL��<HKJLU"� R�Ys[U[BXK�BT�L�;)=��d� > B©h�LiL-;)=�� =$>u�ª[YV£W>�dWfV2Z�WfR�Ts[f�3T2G,Z\h£JM[Bk,LK��D_¤®F�GIL4JM[Uk,LK��Xi[YRIh2Z\h2T�h�[f�-T�LKR
�85*r-h�k,Lih�XKV2Zb�,ZbR,e]T2GIL>RILKTw� [YV2¡¨[f�&�,Z\[BX�GILKJ>Z\XjWf�·V�LjWYXKT2Z\[YRIh�V�LKed�,��WfT2ZbR,e p]^`y,GnWYh�L>y,V�[YJM[YT2ZbR,e]�ªWYXKT�[YVCB�p�o g D_c
Way,V�[YT�LKZbR�T2V2ZbedegLKV2ZbR,e�WaR��,J���LKV�[f�-¡gLK��LK�gLKR�T�h�[f�-J>ZbT�[dh�Z\hj¤�®�¦ZbR�T2V�[BkD�IXKZbR,e]WYk,kDZbT2Z\[YRnWf�-WYh�h2�,J>y,T2Z\[YRIh�Wf��[Y�,T
T2GIL��,Z\[BX�GILKJ>Z\XjWf�£y,V�[Yy�LKV2T2Z\LihM[f�sT2GIL¦h2�Dh2T�LKJ�c�T2GIL p]^`y,GnWYh�L¦Xi[YR�T2V�[Y��JM[Bk,LK��XjWfR¢�5L@h�ZbJ>y,�bZ�FnLik¢T�[�pÜ�Ih2T�Tw� [
�85*r-hjcg�©[YV·T2GIL�Xi[YRIXiLKR�T2V
WfT2Z\[YRIh�[f�uWYXKT2Zb�gL#p�o g¬WfRIkMZbT�h�V�LKed�,��WfT�[YV2�Mh2�,�,�,R,ZbT � �BXK�bZbRuc��&ZbT2GI[Y�,T·�\[dh2ZbR,e4Lih
h�LKR�T2Z�Wf�
³U�nWf�bZbT
WfT2Zb�gL«�ªLjWfT2�,V�Lih¦[f�4T2GIL¬h�[Y�b�,T2Z\[YRIhj¤ ¥�V2Z\X�G WfV2V
Wj� [f��kDZ\h2T2ZbRIXKT���LKGnWj�UZ\[YV�h¦�®LKV�L��©[Y�,RIk �&GILKR �dWfV2�UZbR,e
ynWfV
WfJMLKT�LKV��dWf�b�ILihjc�Xi[YV2V�Lih�y�[YRIkDZbR,e�T�[��®LK�b�±^`¡URI[m�&R�y,GU�Bh�Z\[Y�\[YedZ\XjWf�®h2T
WfT�Lih�[f�&T2GILaXiLK�b��WYh4�®LK�b�®WYh�h2T
WfT�LihzT2GnWfT
GnWYk¦RILK�gLKV£��LiLKR]V�LiXi[YedR,ZbµjLik]L_�Dy�LKV2ZbJMLKRUT
Wf�b�b�g¤ x£LiXiLKR�T2�b�gcnh�ZbJ>Zb��WfV�JM[Uk,LK�\h��©[YV��gLjWYh2T&GnWi�gL4��LiLKR]k,LK�gLK�\[Yy5Lik��U�
T2GILzhÊWfJML�edV�[Y�,y ;Ä�d�Dc =��dN0> B©h�LiL-;nod~Dc =����,cI�d� =gcI�d�d�0>²�ª[YV&V�LK�UZ\LK��h�[f�3XiLK�b�¯XK�DXK�\L�JM[Bk,LK�\hED_¤

¥§y,V�[Y�,�\LKJ GnWfJ>y�LKV2ZbR,e*T2GIL®�Ih�L®[f�nR��,JMLKV2Z\XjWf�,T�LiX
G,R,Z\³��ILih3Z\h T2GIL®��WYX�¡4[f��N)J � N��0U&[YV N)J�� N*M�P$U®JMLjWYh2�,V�LKJMLKRUT�h
[f��T2GILzynWfV
WfJMLKT�LKV�h£ZbR^Bª� D_¤ 7£�,JMLKV2Z\XjWf�¯ynWfV
WfJMLKT�LKVs�YWf�b�ILihsWfV�L4Wi�dWfZb��Wf�,�\Lz�ª[YV�[YR,�b��W�GnWfRIkB�©�,��[f�-h2�Dh2T�LKJMhjc,T2GIL
�¨y,GnWfegL>h2�&ZbT�X�G¶��LKZbR,e¦T2GIL�y,V2ZbJML>L_�IWfJ>y,�\Ldc�WfRIk«T2GILKR¬�Ih2�nWf�b�b�«[YR,�b���ª[YV�ynWfV2Tz[f� T2GIL>h��Bh2T�LKJ�¤�PwR¨Xi[YR�T2V
WYh2Tjc
ZbR§T2GIL�XiLK�b��XK�DXK�\L¦JM[Uk,LK�\haJMLKR�T2Z\[YRILik Wf��[m�gLdc®T2GIL�ynWfV
WfJMLKT�LKVa�dWf�b�ILihM�®LKV�L]X
GI[dh�LKR�h2�IX
G§T2GnWfTaT2GIL�JM[Uk,LK�\h
WfV�LaWf�,�\L�T�[�V�LKy,V�[BkD�IXiL>T2GIL>[Y�Ih�LKV2�gLik¶³��nWf�bZbT
WfT2Zb�gL>�5LKGnWi�BZ\[YVj¤�gI[YV���WfV2egLKV4JM[Uk,LK�\hjc FIRIkDZbR,e]h2�IX�G¶�YWf�b�ILih*JaWj�
V�Li³U�,ZbV�LsJaWfR���h�ZbJ4�,��WfT2Z\[YRIhj¤-F�GIL£edV�[j�&ZbR,eaWj�YWfZb��Wf�,Zb�bZbTw�@[f��egLKRIL£L_�Dy,V�Lih�h2Z\[YR�kIWfT
W�h2�,edegLih2T�h&WfRI[YT2GILKV�Wfy,y,V�[gWYX�G
T�[M[Y�,T
WfZbR]R��,JMLKV2Z\XjWf�¯�dWf�b�ILih��ª[YV&T2GIL�V
WfT�LzXi[YRIh2T
WfRUT�h£WfRIk�[YT2GILKV&ynWfV
WfJMLKT�LKV�h£ZbR Bª� D_¤ g,V�[YJ JMLjWYh2�,V�LKJMLKR�T�hs[f�
T2GIL*h2T
WfT�L£�YWfV2Z�Wf�,�\Lih %�WfT&h�LK�gLKV
Wf��h�T
WfegLih®[f�3Wzy,V�[BXiLih�h�[f�¯ZbR�T�LKV�Lih�TjcDy�[dh�h�Zb�,�b�>�,RIk,LKV&W4�dWfV2Z\LKTS��[f�¯L_�Dy5LKV2ZbJMLKR�T
Wf�
Xi[YRIkDZbT2Z\[YRIhjcnynWfV
WfJMLKT�LKV��dWf�b�ILih�XjWfR��5L�Lih2T2ZbJaWfT�Lik¦�&ZbT2G�T2GIL*GILK�by][f��h2�Dh2T�LKJ Z\k,LKR�T2Z�FnXjWfT2Z\[YR�T�LiX�G,R,Z\³U�ILih<;)=�=Wl0>S¤
PwR]W���WfT�LKV�h�LiXKT2Z\[YRucIT2G,Z\h�Wfy,y,V�[gWYX�G��&Zb�b�u��L�L_�IWfJ>ZbRILik¦ZbR�JM[YV�L4k,LKT
WfZb�`¤
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®�,Zb�\kDZbR,e4Xi[YJ>y,�\LKT�L&¡BZbRILKT2Z\X�JM[Bk,LK�\h-[f�!egLKRILKT2Z\X&V�LKed�,��WfT�[YV2��h2�Dh2T�LKJMh3V�Li³U�,ZbV�Lih-k,LKT
WfZb�\Lik>¡BRI[j�&�\LikDegL�[YR>V�LjWYXKT2Z\[YR
JMLiX
GnWfR,Z\h2JMhj¤ PwR§JaWfR��§h2ZbT2�nWfT2Z\[YRIhmc T2G,Z\h�ZbRD�ª[YV2JaWfT2Z\[YR´Z\hMRI[YT�Wi�dWfZb��Wf�,�\L�WfRIk�[YRIL¦RILiLik,haT�[¨T
Wf¡gL�V�LiXi[Y�,V�h�L
T�[¬JM[YV�L�Wfy,y,V�[i�DZbJaWfT�L]JM[Bk,LK�\hj¤§PwR§T2G,Z\h�h�LiXKT2Z\[YRuc�[YRIL�h2�IX�G�XK��WYh�ha[f�*JM[Uk,LK�\ha�&Zb�b���5L�Xi[YRIh2Z\k,LKV�Lik²c&W¬XK��WYh�h
[f� ��N�H O H�` N Y$H � S)N)JLH�T P � N� HKP$HKJ�M�N�T S<H�� R�T�M�N�UWJ]Y ���� ��� Y ��[Y�,T
WfZbRILik��©V�[YJ T2GIL�V�LjWYXKT2Z\[YRD^`V
WfT�L]Li³U�nWfT2Z\[YRIh Bª� D��U�
JaWf¡BZbR,e�W�R��,J���LKVa[f��h2ZbJ>y,�bZ±�©�UZbR,e¨WYh�h��,J>y,T2Z\[YRIhj¤�F�GIL¦o-t 5*r-hMGnWj�gL��`Wi�g[YV
Wf�,�\L¦JaWfT2GILKJaWfT2Z\XjWf��y,V�[Yy5LKV2T2Z\Lih
T2GnWfT&�`WYXKZb�bZbT
WfT�L�T2GILKZbV£WfRnWf�b�Dh2Z\hj¤

�®[YRIh�Z\k,LKV�V�LjWYXKT2Z\[YRD^`V
WfT�L4Li³U�nWfT2Z\[YRIh�[f�3T2GILs�ª[YV2J

�1 �
�1" ���5���&% � & �-�  � �  �3'*)�� �R� �/� � � B 	�D

�&GILKV�L  � k,LKRI[YT�Lih�T2GIL>XiLK�b�b�,��WfV�Xi[YRIXiLKR�T2V
WfT2Z\[YR�[f�®T2GIL�y,V�[UkD�IXKTz[f�®egLKRIL��£WfRIk � � � )@T2GIL>k,LiXjWi��V
WfT�L>[f�  �
;ÄN =gc � =gc =jN�mIc � =K}�>S¤�F�GILM�©�,RIXKT2Z\[YRIh�� � WfV�L�k,L�FIRILik¢WYh�W]h2�,J [f��ZbR�T�LKV
WYXKT2Z\[YR¢T�LKV2JMh�Xi[YV2V�Lih2y5[YRIkDZbR,e«T�[]T2GIL
ZbRUT�LKV
WYXKT2Z\[YRIh�ZbR�T2GILzV�LKed�,��WfT�[YV2�@RILKTw� [YV2¡5¤ p�[YV�L�y,V�LiXKZ\h�LK�b�gcD�ª[YV�LjWYX�G]ZbR�T�LKV
WYXKT2Z\[YR�ZbR��g[Y�b�BZbR,e�W�V�LKed�,��WfT�Lik¦egLKRIL
��WfRIk�W>h�LKT�[f�3V�LKed�,��WfT2ZbR,eMegLKRILih(+-cDT2GILzh2�,J¸Xi[YRUT
WfZbRIhsW�T�LKV2J � ����� ��� � � �  � �_cD�&GILKV�L � �  � � Z\h�W�V�LKed�,��WfT2Z\[YR�©�,RIXKT2Z\[YR�WfRIk � ���>W�V
WfT�LsXi[YRIh2T
WfR�T&h2y5LiXKZ±� �BZbR,e4T2GIL£JaW��DZbJ4�,J�L_�By,V�Lih
h2Z\[YRa�\LK�gLK�5[f� �3�,RIk,LKV T2GIL£ZbR,�I�ILKRIXiL*[f� +
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;ÄN =gc =jN�m >S¤3PwR�T2GIL&L_�IWfJ>y,�\L&[f�]FIed�,V�L(mDcYT2GIL�TS�®[*egLKRILih�V�LKed�,��WfT2ZbR,e�egLKRIL��£�\LjWYk�T�[zW�y,V�[BkD�IXKT�[f�!Tw� [*V�LKed�,��WfT2Z\[YR
�©�,RIXKT2Z\[YRIhjc,ZbRIkDZ\XjWfT2ZbR,e�T2GnWfT���[YT2G¦V�LKed�,��WfT�[YV2�¦y,V�[YT�LKZbRIhsWfV�L�RILiXiLih�h
WfV2���ª[YV&T2GIL�ZbR,G,Zb�,ZbT2Z\[YR�[f� egLKRIL4�D¤
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g Zbed�,V�L m hZBªW D�r3�IWfJ>y,�\L�V�LKed�,��WfT�[YV2��RILKTS� [YV2¡¢[f�*T2G,V�LiL�egLKRILihaWfRIk B ��D�V�LjWYXKT2Z\[YRD^`V
WfT�L�Li³U�nWfT2Z\[YRIh BªWYkIWfy,T�Lik
�©V�[YJ ;Ä� =Wo0> D_¤  ;mc  	� cIWfRIk  4
 V�LKy,V�Lih�LKRUT�y,V�[YT�LKZbR][YV&JMx#7s¥ Xi[YRIXiLKRUT2V
WfT2Z\[YRIhjcIV�Lih�y�LiXKT2Zb�gLK�b�gc,T2GIL ��ynWfV
WfJMLKT�LKV�h
WfV�L�y,V�[BkD�IXKT2Z\[YR�Xi[YRIh�T
WfR�T�hjcnWfRIk.� ; ��� � ��� 
 k,LKedV
WYkIWfT2Z\[YR�Xi[YRIh2T
WfRUT�hj¤

i*ZbRILKT2Z\X£JM[Bk,LK�\h8B 	�D·Wf�Ih2T2V
WYXKT-�©V�[YJ{T2GIL��,Z\[UX
GILKJ>Z\XjWf�5k,LKT
WfZb�\h®[f�²egLKRILKT2Z\X�ZbRUT�LKV
WYXKT2Z\[YRIh®���MkDZbV�LiXKT2�b�MV�LK��WfT2ZbR,e
T2GIL¬L_�Dy,V�Lih�h2Z\[YR �\LK�gLK�\h¦[f�4egLKRIL«y,V�[BkD�IXKT�h�T2G,V�[Y�,edG h2ZbedJM[YZ\k V�LKed�,��WfT2Z\[YR �©�,RIXKT2Z\[YRIhj¤ PwR [YV�k,LKV�T�[�h2ZbJ>y,�bZ±�©�
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ZbR�T�LKV2JMh3[f�!kDZ±°5�Ih2Z\[YR>[f�negLKRIL®y,V�[UkD�IXKT�hj¤ : [B[BkD�&ZbR�WfRIk�izWf�D°5JaWfR�;nof}Ic�odNDc�l�m0>Scf�ª[Y�b�\[j�&ZbR,e�LjWfV2�bZ\LKV-h2�,edegLih2T2Z\[YRIh
ZbR ;nl�l0>Sc GnWi�gL@RI[YT�Lik�T2GnWfT�T2GIL@[Y�Ih�LKV2�gLik�h2ynWfT2Z�Wf�&WfRIk¶T�LKJ>y5[YV
Wf�&L_�By,V�Lih
h2Z\[YR¶ynWfT2T�LKV2RIh>[f��egLKRILih�ZbR��g[Y�b�gLik�ZbR
T2GIL*h�LKedJMLKRUT
WfT2Z\[YR¦y,V�[UXiLih�h®J��IX�G¦V�Lih�LKJ��,�\L*T2GIL£JM[Bk,Lih�[f�¯T2GILs�bZbRILjWfV2ZbµmWfT2Z\[YR�[f�6B!=Wo D®WfV�[Y�,RIk@ZbT�h®Li³U�,Zb�bZb�,V2Zb�,J�¤
®�¨T
Wf¡BZbR,e«ynWfV
WfJMLKT�LKV�hMh2�\[j�&�b�¶T2ZbJML_^`�YWfV2�BZbR,e¬T�[]J>ZbJ>Z\X¦k,LK�gLK�\[Yy,JMLKRUT
Wf��L_°²LiXKT�hjc�h�Li³U�ILKRIXiLih>[f�£h2ZbedJM[YZ\k,h�[f�
ZbRIXKV�LjWYh2ZbR,e@�©V�Li³��ILKRIXK� B ZbRIXKV�LjWYh�ZbR,e � c�h�LiLjFIed�,V�L =j� D£WfV�LzegLKRILKV
WfT�Lik�T2GnWfT*Xi[YRD�©[YV2J T�[MT2GIL�L_�By,V�Lih
h2Z\[YR�[f�-T2GIL
ynWfZbVÐ^`V2�,�\L£egLKRILih-ZbRMT2GIL�J>Z\kB^SLKJ4�,V2�g[,¤ 7£�,JMLKV2Z\XjWf�!h�ZbJ4�,��WfT2Z\[YR�h2T2�IkDZ\Lih-GnWj�gL�k,LKJM[YRIh2T2V
WfT�Lik�T2GnWfT·h�[YJML�WYh�y�LiXKT�h
[f�&h2T2V2Zby5L��©[YV2JaWfT2Z\[YR¶ZbR �8P$U�Y$U"��
IN)S�T�XjWfR¨ZbRIk,LiLik¬�5L�V�LKy,V�[BkD�IXiLik¨ZbR¨T2G,Z\h���Wi� B©Ld¤ eI¤bc6;Ä�d~Dc =j~�lDc =K} � > D_¤ �£T2GILKV
Wfy,y,V�[gWYX
GILih�T�[j�®WfV�k,h�JM[Bk,LK�bZbR,e.�AP$U�Y U"��
IN)S�T4LKJ��,V2�g[YegLKRILih2Z\h����>JMLjWfRIh�[f�uV�LjWYXKT2Z\[YRD^SkDZ±°5�Ih2Z\[YR¦h2�Dh2T�LKJMh·XjWfR@��L
�ª[Y�,RIk¦ZbR\; 	�l,c]md~,c =�=j~Dc =j��lDc =jN =dc =jNd�,c =
	 �0> B©h�LiL ;nl�mIc =jNd~0>²�©[YV&V�LK�BZ\LK��hED_¤

F�GIL��Ih�L�[f��V�LjWYXKT2Z\[YRD^SkDZ±°5�Ih2Z\[YRaLi³U�nWfT2Z\[YRIh�ZbR>JM[Bk,LK�bZbR,e4h2ynWfT2Z�Wf�b�b�U^SkDZ\h2T2V2Zb�,�,T�Lik>egLKRIL�L_�Dy,V�Lih�h2Z\[YR�Z\h-Xi[YJ>y,V�[f^
J>Z\h�Lik��U�4T2GIL&[Y�Ih�LKV2�dWfT2Z\[YR>T2GnWfT�T2GIL�y,V�LikDZ\XKT2Z\[YRIh·WfV�L&³U�,ZbT�L&h�LKRIh2ZbT2Zb�gL®T�[*T2GIL�h2GnWfy5L®[f��T2GIL&h2ynWfT2Z�Wf�Ik,[YJaWfZbRucgT2GIL
ZbR,ZbT2Z�Wf�3WfRIk¦��[Y�,RIkIWfV2�¦Xi[YRIkDZbT2Z\[YRIhjc!WfRIk¦T2GILzX�GI[dh
LKR]ynWfV
WfJMLKT�LKV��dWf�b�ILihj;)=�=gcI�d~ >S¤·F�G,Z\h£W�°²LiXKT�h&T2GILzXKV�LikDZb�,Zb�bZbTS�
[f�-T2GIL4JM[Uk,LK�\hjc�WYh��,Z\[Y�\[YedZ\XjWf� �YWfV2Z�WfT2Z\[YR«WfJM[YR,e�ZbRIkDZb�BZ\kD�nWf�¯JMLKJ���LKV�h*[f�·WMh�y�LiXKZ\Lihjcn[YV£h2JaWf�b� �I�IXKT2�nWfT2Z\[YRIh£ZbR
LKRU�UZbV�[YR,JMLKRUT
Wf� Xi[YRIkDZbT2Z\[YRIhjc!k,[>RI[YT&egLKRILKV
Wf�b�b���\LjWYk¦T�[>��WfV2egLzk,LK�BZ�WfT2Z\[YRIh�[f��k,LK�gLK�\[Yy,JMLKR�T
Wf� T2V
W�p2LiXKT�[YV2Z\Lihj¤

r-�gLKR�JM[YV�Lsh�LKV2Z\[Y�Ih2�b�gcUT2GILsWYXKT2Zb�dWfT�[YVÐ^`ZbR,G,Zb�,ZbT�[YV�JM[Uk,LK�\h®Xi[YJ>JM[YR,�b�M�Ih�Lik@h2�D°²LKV��©V�[YJ T2GIL��ªWYXKT T2GnWfT®h�XjWfV�XiL
L_�Dy�LKV2ZbJMLKRUT
Wf��LK�UZ\k,LKRIXiL4GnWYh��5LiLKR��ª[Y�,RIk¦�ª[YV�T2GILzGU�Uy5[YT2GILih2Z\h£T2GnWfT�Tw� [�V�LjWYXKT2ZbR,e�WfRIk�kDZ±°��Ih�ZbR,eaJM[YV2y,GI[YegLKRIh
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�&GILKV�L % ��	��*Z\h>W�h2T
WfT�L@�gLiXKT�[YVM[f��y,V�[YT�LKZbR§Xi[YRIXiLKR�T2V
WfT2Z\[YRIh�ZbR�R��IXK�\LK�Ih �Üc·WfRIk � �
	��; WfR�ZbR,y,�,T��dWfV2Z�Wf�,�\Ld¤¶F�GIL
ynWfV
WfJMLKT�LKV�h�� � � WfRIk � � k,Lih�XKV2Zb�5L�T2GIL�Xi[YRUT2V2Zb�,�,T2Z\[YR¶[f�·T2GIL�h2T
WfT�L�WfRIk�ZbR,y,�,T*�dWfV2Z�Wf�,�\Lihjc�V�Lih2y5LiXKT2Zb�gLK�b�gc5T�[�T2GIL
L_�Dy,V�Lih�h2Z\[YR�V
WfT�L�[f�  �
	��� ¤�F�GIL�h2�,J.[f�-T2GIL4V�LKed�,��WfT�[YV2��ZbR,�I�ILKRIXiLihmc!ZbRIXK�b�IkDZbR,e�Wa�nWYh
Wf��L_�Dy,V�Lih�h2Z\[YR�T�LKV2J � �ÐcnZ\h
JM[BkD�,��WfT�Lik����]W�h2ZbedJM[YZ\k�V�LKed�,��WfT2Z\[YR��©�,RIXKT2Z\[YR � �®WfRIk�W�Xi[YRIh2T
WfR�T � �-ZbRIkDZ\XjWfT2ZbR,e@T2GIL�JaW��BZbJ��,J.L_�Dy,V�Lih�h2Z\[YR
V
WfT�L�[f� egLKRIL �Ê¤�F�GIL�kDZ±°��Ih2Z\[YR�ynWfV
WfJMLKT�LKV�Z\h�T2GIL*h
WfJML£�ª[YV&LK�gLKV2��y,V�[YT�LKZbRucD�,�,T�k,LKy5LKRIk,h&[YR�T2GIL*R��,J4�5LKV � [f�
RU�IXK�\LjWfV£kDZb�BZ\h2Z\[YRIh&T2GnWfT�GnWj�gLzT
Wf¡gLKR�y,��WYXiLd¤��

p�[Bk,LK�-B!=Wl D@GnWYh¦�5LiLKR �Ih�Lik T�[¢JM[Bk,LK��T2GIL��©[YV2JaWfT2Z\[YR6[f��h2T2V2Zby5Lik ynWfT2T�LKV2RIh][f��T2GIL«y,V�[UkD�IXKT�h�[f��e�Wfy
egLKRILihzWfRIk�ynWfZbVÐ^`V2�,�\L�egLKRILihsZbR�T2GIL�J>Z\k,kD�\L�V�LKedZ\[YR¬[f�-T2GIL �8P$U�Y$U"��
IN)S�Ta�,��WYh2T�[Bk,LKV2J B©h�LiLC;)=j�f}nc =j�dN > �ª[YVs[YT2GILKV
Wfy,y,�bZ\XjWfT2Z\[YRIhED_¤��UT
WfT�Ls�YWfV2Z�Wf�,�\Lih&WfV�LsZbR�T2V�[BkD�IXiLik@�©[YV®T2GILse�Wfy�egLKRILih��@PWR � � HKS`c�c�JIN)P �LYmc�G N�T J�M2cIWfRIk�
�R�JLO 
	0 T�Oac5c
WfRIk¨�©[YV�T2GIL>ynWfZbVÐ^`V2�,�\LaegLKRIL H��0HKJ���YQc�N � � H � BX� ����D_¤�F�GIL>ZbR,y,�,T��YWfV2Z�Wf�,�\LMV�LKy,V�Lih�LKR�T�h�T2GIL>JaWfT�LKV2RnWf� ®Z\Xi[YZ\k
Xi[YRIXiLKRUT2V
WfT2Z\[YRu¤ : Zb�gLKR«T2GnWfT*T2GIL�h2ZbedR¬[f�®W � � � h2y5LiXKZ�FnLihsT2GIL�RnWfT2�,V�L>[f� T2GIL�ZbRUT�LKV
WYXKT2Z\[YR¬��LKTw� LiLKR¨Tw� [�egLKRILih
��WfRIk��\B y5[dh2ZbT2Zb�gLdc5RILKe�WfT2Zb�gLdcu[YVsRI[�ZbRUT�LKV
WYXKT2Z\[YR�D_c²T2GIL�ynWfV
WfJMLKT�LKV��YWf�b�ILihsT2GU�Ih�[Y�,T
WfZbRILik«edZb�gL�WfR�ZbRIkDZ\XjWfT2Z\[YR
[f��T2GIL¦V�LKed�,��WfT�[YV2��RILKTS�®[YV2¡§�,RIk,LKV2�b�BZbR,e¶T2GIL��ª[YV2JaWfT2Z\[YR´[f��T2GIL�h2T2V2Zby5Lik¢r��gL�ynWfT2T�LKV2Ru¤ �£R§T2GIL¦�nWYh2Z\h�[f��W
�\LjWYh2TÐ^Sh
³��nWfV�LAFIT®T�[�L_�Dy,V�Lih�h2Z\[YR�kIWfT
WDcDx�LKZbR,ZbT2µzWfRIk¦�UGnWfV2y�k,LKJM[YRIh�T2V
WfT�L*T2GnWfT®LjWYX
G¦��[YV�k,LKV®ZbR�T2GIL*h2T2V2Zby5Lih&�zT�[
��Z\h&Xi[YRUT2V�[Y�b�\Lik]�U�@[YRIL4[f��T2GIL*�ª[Y�,V&e�Wfy�egLKRILihjcIWfRIk¦T2GnWfT��©[YV&T2GIL*ynWfT2T�LKV2R�T�[>LKJMLKV2egLdcIT2GIL�kDZ±°5�Ih2Zb�UZbTw�@[f��r��gL
h2GI[Y�,�\k��5L£[YV�k,LKV�h�[f�uJaWfedR,ZbT2�Ik,Ls�\[j�®LKV®T2GnWfR�T2GILskDZ±°��Ih�Zb�UZbTw�M[f�uT2GIL�e�Wfy@egLKRILsy,V�[YT�LKZbRIh8;)=Wo�mIc.=Wo�l0>S¤ �sh2ZbR,e�T2GIL
Lih2T2ZbJaWfT�Lik]ynWfV
WfJMLKT�LKV��dWf�b�ILihjcDJ4�,T
WfRUT�ynWfT2T�LKV2RIh�GnWi�gL�Wf�\h
[���LiLKR�y,V�LikDZ\XKT�Lik ;)=Wm�o0>S¤

F�GIL��`WYXKT*T2GnWfTsynWfV
WfJMLKT�LKV�h�[f� T2GIL�JM[Bk,LK�3JaWi��V�LKy,V�Lih�LKR�T*ZbR�T�LKV
WYXKT2Z\[YRIh4ZbR�T2GIL�V�LKed�,��WfT�[YV2��RILKTS�®[YV2¡�c5�bZb¡gL
T2GIL �A� � hsZbR�Li³U�nWfT2Z\[YR B!=Wl D_c²k,Lih�LKV2�gLih�h2y5LiXKZ�Wf��JMLKRUT2Z\[YRu¤4¥shsRI[YT�Lik«Wf�5[j�gLdc5ZbT*ZbJ>y,�bZ\Lih*T2GnWfTzWfR¬Lih2T2ZbJaWfT2Z\[YR¬[f�
ynWfV
WfJMLKT�LKV��YWf�b�ILih�h2ZbJ4�,�bT
WfRILi[Y�Ih��b��F,�DLih4T2GIL>V�LKed�,��WfT�[YV2�¶h2T2V2�IXKT2�,V�LM[f�&T2GIL�h2�Bh�T�LKJ�¤-p�[Uk,LK�\hz[f�&T2GILMh��Bh2T�LKJ
Xi[Y�,�\k T2G��Ih��5L�ZbRIkD�IXiLik´�©V�[YJ�L_�By,V�Lih�h�Z\[YR kIWfT
WDc��&ZbT2GI[Y�,T@V�LK�b�BZbR,e¢[YR�y,V2Z\[YV�¡BRI[j�&�\LikDegL¬[YR T2GIL«L_�BZ\h2T�LKRIXiL
[f�sV�LKed�,��WfT�[YV2�¶ZbR�T�LKV
WYXKT2Z\[YRIha��LKTw� LiLKR¢T2GIL@egLKRILihj¤¨F�G,Z\h�Z\k,LjW�GnWYhMWf�bV�LjWYkD����LiLKR¢LKRIXi[Y�,R�T�LKV�Lik§ZbR�h
LiXKT2Z\[YR¢NDc
[f��Xi[Y�,V�h
Ldc&�,�,T�Z\h�GILKV�L�egLKRILKV
Wf�bZbµjLik T�[¨T2GIL�XjWYh�L�[f�4kD�BRnWfJ>Z\XjWf�*JM[Uk,LK�\hm¤6�UZbJ>Zb��WfV�� [YV2¡§T
Wf¡BZbR,e�[YV�kDZbRnWfV2�
kDZ±°²LKV�LKR�T2Z�Wf�3Li³��nWfT2Z\[YRIhsWfRIk�kDZ±°²LKV�LKRIXiL4Li³U�nWfT2Z\[YRIh£WYh�T2GILKZbV�y�[YZbRUT�[f�-k,LKynWfV2T2�,V�LzGnWYh��5LiLKR¦y,V�Lih�LKRUT�Lik]V�LiXiLKRUT2�b�
;Ä�f}ncINf}!c =��d~Dcn�d� 	BcI�dNdN0>S¤

F�GIL�ZbRIkD�IXKT2Z\[YR�[f��JM[Bk,LK�\h � V�[YJ JMLjWYh��,V�LKJMLKR�T�h·[f��%¬WfT·W*h�Li³��ILKRIXiL�[f�5T2ZbJML_^`y�[YZbRUT�h�Z\h3JaWYk,L�WfT2T2V
WYXKT2Zb�gL&�U�
T2GIL�edV�[m�&ZbR,e�Wi�dWfZb��Wf�,Zb�bZbTS�>[f��egLKRIL&L_�By,V�Lih�h�Z\[YRMkIWfT
WD¤ qs[j�®LK�gLKVjc�y,V�LiXKZ\h
L�JMLjWYh2�,V�LKJMLKR�T�h [f�5Wf�Ih�[Y�b�,T�L�L_�Dy,V�Lih�h2Z\[YR
�\LK�gLK�\h4WfV�L>XK�,V2V�LKRUT2�b�¬kDZ��aXK�,�bTzT�[�WYX�G,Z\LK�gLd¤>PwR¶WYk,kDZbT2Z\[YRuc�WYhzW�Xi[YRIh�Li³U�ILKRIXiLM[f�®T2GIL>kDZbJMLKRIh2Z\[YRnWf�bZbTS�¬y,V�[Y�,�\LKJ
V�L_�ªLKV2V�Lik�T�[�ZbR¦h�LiXKT2Z\[YR]NDcBT2GIL*JM[Uk,LK�\h�RILiLik�T�[��5L£h�ZbJ>y,�\LzWfRIk�WfV�L£�Ih��nWf�b�b�@h2T2V�[YR,eMWf�Ih2T2V
WYXKT2Z\[YRIh£[f�¯�,Z\[Y�\[YedZ\XjWf�
y,V�[BXiLih�h�Lihj;ÄN�m >S¤bgn[YV���WfV2egLKV£WfRIk�JM[YV�L�Xi[YJ>y,�\L_�¦JM[Uk,LK�\hmcDT2GIL�Xi[YJ>y,�,T
WfT2Z\[YRnWf� Xi[dh2T�h&[f� FIRIkDZbR,e�WfR�[Yy,T2ZbJaWf� FIT
�5LKTS�®LiLKR]T2GIL�ynWfV
WfJMLKT�LKV£�YWf�b�ILih�WfRIk�T2GILzkIWfT
W�JaWi�@�5L*y,V�[YG,Zb�,ZbT2Zb�gLK�b�¦G,ZbedGu¤
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WYXKT2Z\[YRIhj¤4F�GIL�h2T
WfT�L
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g Zbed�,V�L2=jN h BªW D·r3�IWfJ>y,�\L£�[B[Y�\LjWfR�RILKTw� [YV2¡�WfRIk�B ��D-T2GIL�Xi[YV2V�Lih2y5[YRIkDZbR,e�Li³U�nWfT2Z\[YRIhj¤�PwRaT2G,Z\h®XjWYh�Ldc � � �4WfRIk
� � �B¤(B©X�D69�ZbV2ZbR,e�kDZ�WfedV
WfJ [f� T2GIL4®[B[Y�\LjWfR�RILKTw� [YV2¡5¤

t¯LKT·T2GIL"�5^`�gLiXKT�[YV�%¨[f�²�YWfV2Z�Wf�,�\Lih·ZbR@W��[B[Y�\LjWfRMRILKTS�®[YV2¡MV�LKy,V�Lih�LKR�T T2GIL�h2T
WfT�L�[f�uW�V�LKed�,��WfT�[YV2�Mh2�Bh�T�LKJ{[f�I�
LK�\LKJMLKRUT�hj¤-r·WYX
G�� �� GnWYh T2GIL��dWf�b�IL �*[YV )DcBh
[zT2GnWfT®T2GIL£h2T
WfT�Lsh2ynWYXiLs[f�uT2GIL£h��Bh2T�LKJ$Xi[YRIh2Z\h2T�h�[f� � 7 h2T
WfT�Lihj¤3F�GILh2T
WfT�L�� � [f��WfR�LK�\LKJMLKR�T*WfT&T2ZbJML_^`y�[YZbRUT " % ��Z\h&Xi[YJ>y,�,T�Lik]���@JMLjWfRIh�[f�3W��[B[Y�\LjWfR�� �,RIXKT2Z\[YR][YV PWR�S�H �eF��� V�[YJ
T2GILzh�T
WfT�L�[f� � [f� T2GILM�¬LK�\LKJMLKR�T�h*WfT&T2GIL*y,V�LK�UZ\[Y�Ih&T2ZbJML_^`y5[YZbR�T " ¤(B�7s[YT2Z\XiL�T2GnWfT � JaWj�@�5L�kDZ±°²LKV�LKR�T&�ª[YV�LjWYX�G
� ��D_¤ F�GIL��YWfV2Z�Wf�,�\L�� � Z\h£Wf�\h�[�V�L_�ªLKV2V�Lik�T�[�WYh&T2GIL�U�RIM � RIM·[f�3T2GILzLK�\LKJMLKRUT*WfRIk¦T2GIL � �YWfV2Z�Wf�,�\Lih�� V�[YJ �&G,Z\X�G]ZbT
Z\hsXjWf�\XK�,��WfT�Lik�T2GIL<N)J � RIM�Yj¤AgI[YV � ZbR,y,�,T�hsT2GILzT�[YT
Wf� R��,J���LKV�[f�-y5[dh�h2Zb�,�\L4�[B[Y�\LjWfR]�©�,RIXKT2Z\[YRIh �eF��JaWfy,y,ZbR,e@T2GIL
ZbR,y,�,T�h*T�[�T2GIL�[Y�,T2y,�,T*Z\h � � 	 ¤*F�G,Z\hsJMLjWfRIhsT2GnWfT��ª[YV � ���>T2GILKV�L>WfV�LC=WoMy5[dh�h2Zb�,�\L4� �,RIXKT2Z\[YRIhmc!ZbRIXK�b�IkDZbR,e¦T2GIL
� 
���	²c ����c�WfRIk�� ���-ZbR�FIed�,V�Lj=jND¤3PSRMh��,J>JaWfV2�gcgT2GIL�kD�BRnWfJ>Z\Xih·[f�²W��[U[Y�\LjWfR>RILKTw� [YV2¡Mk,Lih�XKV2Zb�,ZbR,e�WsV�LKed�,��WfT�[YV2�
h2�Dh2T�LKJ�Z\h&edZb�gLKR]���
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�&GILKV�L �eF�3JaWfyIh � ZbR,y,�,T�h�T�[aWfR�[Y�,T2y,�,T��dWf�b�ILd¤
F�GIL�h2T2V2�IXKT2�,V�L>[f��Wa�[B[Y�\LjWfR�RILKTw� [YV2¡«XjWfR«��L�V�LiXjWYh2T*ZbR«T2GILz�ª[YV2J�[f�®W��&ZbV2ZbR,e�kDZ�WfedV
WfJ B�FIed�,V�L�=jNIB©X�DQD_¤

F�GILa�,y,y�LKV�V�[j�{�bZ\h�T�hzT2GILah�T
WfT�LaWfT " WfRIk¨T2GILM�\[j� LKV�V�[j�$T2GILMh2T
WfT�L@WfT " % �gc �&G,Zb�\LaT2GILM�[U[Y�\LjWfR¶� �,RIXKT2Z\[YR
XjWf�\XK�,��WfT2ZbR,ezT2GIL&[Y�,T2y,�,T3�©V�[YJ�T2GIL�ZbR,y,�,T�Z\h�h2GI[j�&R>�5LK�\[j�§LjWYX
GMLK�\LKJMLKR�Tj¤�F�GIL��&ZbV2ZbR,ezkDZ�WfedV
WfJ Z\h-WsXi[YR��gLKR,Z\LKRUT
V�LKy,V�Lih�LKRUT
WfT2Z\[YR��©[YVsXi[YJ>y,�,T2ZbR,e�T2V
WfRIh2ZbT2Z\[YRIh£�5LKTS� LiLKR¬h2T
WfT�Lihm¤®F�GIL4T2V
WfRIh2ZbT2Z\[YR�� V�[YJ [YRIL4h2T
WfT�L4T�[MT2GILzRIL_�DT�Z\h
�Ih2�nWf�b�b��k,LKT�LKV2J>ZbRILik�ZbR«W�ynWfV
Wf�b�\LK�¯�`WYh2G,Z\[YRuc5Wfy,y,�b�UZbR,e�T2GIL4�[B[Y�\LjWfR]�©�,RIXKT2Z\[YR�[f�·LjWYX
G�LK�\LKJMLKR�T*T�[aZbT�h�ZbR,y,�,T�hj¤
gI[YV�ZbRIh2T
WfRIXiLdcuedZb�gLKR�W¦h2T
WfT�L��gLiXKT�[YV.)1)1)]WfT " � )DcuT2GILMh2�Dh2T�LKJ�ZbR¨T2GILaL_�,WfJ>y,�\L>�&Zb�b� JM[j�gL>T�[�W¦h2T
WfT�L�)����
WfT�T2GIL�RIL_�BT�T2ZbJML_^`y5[YZbR�T " � �g¤¬F�GnWfT�Z\hjc3Z±�sWf�b��T2G,V�LiL@egLKRILih�WfV�L@ZbRnWYXKT2Zb�gL¦WfT " � )Dc�T2GIL@h�LiXi[YRIk¢WfRIk�T2GIL
T2G,ZbV�k�egLKRIL��&Zb�b���5LiXi[YJML�WYXKT2Zb�gL�WfTsT2GIL4RIL_�DT£T2ZbJML_^`y5[YZbR�Tj¤sqsLKRIXiLdc!T2V
WfRIh�ZbT2Z\[YRIh£�5LKTS�®LiLKR¨h2T
WfT�Lih£ZbR«WMRILKTS� [YV2¡
WfV�L �IH�MVHKPQ[ N)JIN Y�M�N�OmcI�&ZbT2G�W>h�ZbR,ed�\L�[Y�,T2y,�,T£h2T
WfT�L*�ª[YV�W�edZb�gLKR�ZbR,y,�,Tjc�WfRIkkYVXIJLO 
IP$UWJLU�R�Yjc,ZbR]T2GIL�h�LKRIh�L�T2GnWfT�T2GIL
[Y�,T2y,�,T�h£[f� T2GILzLK�\LKJMLKRUT�hsWfV�L*�,y5kIWfT�Lik�h2ZbJ��,�bT
WfRILi[Y�Ih2�b�g¤

¥ h�Li³U�ILKRIXiL¬[f��h�T
WfT�Lih�Xi[YR,RILiXKT�Lik �U��T2V
WfRIh2ZbT2Z\[YRIh¦�©[YV2JMh]W M�PET��WH O�MVUWPVX [f��T2GIL¬h��Bh2T�LKJ�¤ �LiXjWf�Ih�L¬T2GIL
RU�,J4�5LKV@[f��h2T
WfT�LihMZbR´T2GIL�h2T
WfT�L�h2ynWYXiL�Z\h FIR,ZbT�Ldc®T2GIL¦R��,J���LKV@[f�zh2T
WfT�LihMZbR�W�T2V
W�p2LiXKT�[YV2�¢�&Zb�b���5L�FIR,ZbT�L]WYh
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�®LK�b�`¤8p�[YV�L�h2y�LiXKZ�FnXjWf�b�b�gc²Wf�b� ZbR,ZbT2Z�Wf� h�T
WfT�Lihs[f� WaT2V
W�p2LiXKT�[YV2���&Zb�b� LK�gLKRUT2�nWf�b�b�]V�LjWYX
G¬W�h2T�LjWYkD��h2T
WfT�L�[YV�Wah2T
WfT�L
XK�DXK�\Ldc�Wf�\h�[�V�L_�©LKV2V�Lik¬T�[�WYh �bUWN)J�MAT�MQM�PET�O�MVUWP�[YV ��X J�T [ N�O�T�MQM�PET�O�MVUWPjc�V�Lih2y5LiXKT2Zb�gLK�b�g¤aF�GILMh�T
WfT�LihzT2GnWfT�WfV�L>RI[YT
ynWfV2Tz[f�®WfR¨WfT2T2V
WYXKT�[YV4WfV�L�XjWf�b�\Lik M�PET J]YQN�HKJ�M&h�T
WfT�Lihj¤zF�GIL>WfT2T2V
WYXKT�[YVzh2T
WfT�Lih�WfRIk�T2GIL�T2V
WfRIh�Z\LKR�Tzh2T
WfT�Lih*�\LjWYkDZbR,e
T�[]T2GIL�WfT2T2V
WYXKT�[YV4T�[YegLKT2GILKV�Xi[YRIh2T2ZbT2�,T�LaT2GIL-0 T0YQN)J U �(T�MQM�PET�O�M�N�UWJu¤¦PwR¨T2GIL�L_�,WfJ>y,�\Ldc �5[YT2G�WfT2T2V
WYXKT�[YV�h4GnWj�gL@W
�nWYh2ZbR�[f�£WfT2T2V
WYXKT2Z\[YR¢Xi[YRIh2Z\h2T2ZbR,e«[f�&�©[Y�,V�h2T
WfT�Lihj¤ gI[YV�h�ZbJ>y,�\LMRILKTS�®[YV2¡Bh�T2GIL�WfT2T2V
WYXKT�[YV�h>WfRIk¶T2GILKZbV��nWYh2ZbRIh�[f�
WfT2T2V
WYXKT2Z\[YR¢ZbR�T2GIL�h�T
WfT�L�h2ynWYXiL�XjWfR���L�XjWf�\XK�,��WfT�Lik��U�¨GnWfRIk²c��,�,T��©[YV���WfV2egLKV>h2�Bh�T�LKJMh�Xi[YJ>y,�,T�LKV�y,V�[YedV
WfJMh
�5LiXi[YJMLMZbRILK�BZbT
Wf�,�\Ld¤¦¥�R�L_�,WfJ>y,�\L�[f��h2�IX�G�W¦y,V�[YedV
WfJ Z\h<5@5*t¯Wf�uc3k,LK�gLK�\[Yy�Lik¶���Z9¬�ILKRIh�X
GIL ;Ä�dN�o >S¤ : Zb�gLKR
h2� �aXKZ\LKRUT£JMLKJM[YV2�gc�5@5st�Wf��Wf�b�\[j��h�T2GILz�nWYh2ZbRIh£[f��WfT2T2V
WYXKT2Z\[YR«[f�-W�RILKTS�®[YV2¡�T�[>�5L�XjWf�\XK�,��WfT�Lik]�,y�T�[ � � ���g¤
PwRIkDZb�UZ\kD�nWf�¯�nWYh2ZbRIh�[f�-WfT2T2V
WYXKT2Z\[YR�XjWfR��5L�k,LKT�LKV2J>ZbRILik¦�ª[YV&J4�IX
G]��WfV2egLKV�RILKTw� [YV2¡Dhj¤

�[B[Y�\LjWfR¬RILKTS�®[YV2¡Bh��®LKV�LaWfJM[YR,e¦T2GIL FIV�h2Ts�©[YV2JaWf�bZ\h�JMh*�©[YVs�&G,Z\X�G¶JM[Uk,LK�3ZbRIkD�IXKT2Z\[YR¨JMLKT2GI[Bk,h*� LKV�L�y,V�[f^
y5[dh�Lik²c�T2GIL�x£r �*r-¥£t�Wf�beg[YV2ZbT2G,J k,LK�gLK�\[Yy5Lik6���%tuZ�WfR,e WfRIk�Xi[Y�b�\LjWfed�ILih«�5LKZbR,e WfR L_�IWfJ>y,�\L B!;)=�=
	 >�!ah�LiL
;)=gcu�DcuNDc m =dc l =gcb=��d~ >-�ª[YVz[YT2GILKV4L_�,WfJ>y,�\Lih�WfRIk ;Ä�d~�l0>��ª[YVzh�LKJ>ZbRnWf�-Z\k,LjWYhED_¤MPwR¨[Y�,T2�bZbRILdcuT2G,Z\h�Wf�beg[YV2ZbT2G,J �Ih�Lih
ZbRD�ª[YV2JaWfT2Z\[YR�T2GILi[YV2�>T�[4Lih2T
Wf�,�bZ\h2G�GI[j� edZb�gLKR@LK�\LKJMLKRUT�h&WfV�L£Xi[YR,RILiXKT�Lik�ZbRaT2GIL�RILKTS� [YV2¡5cIWfRIkMT2GILKR�k,LKT�LKV2J>ZbRILih
T2GIL��©�,RIXKT2Z\[YRIh£T2GnWfT*h2y5LiXKZ±� �¦T2GIL��\[YedZ\X�[f�-T2GIL4ZbRUT�LKV
WYXKT2Z\[YRIh*�©V�[YJ T2GIL�kIWfT
WD¤@gI[YVsLjWYX
G¬[f�-T2GIL0��LK�\LKJMLKR�T�hjcuWf�b�
y5[dh�h2Zb�,�\LsXi[YJ4�,ZbRnWfT2Z\[YRIh�[f� � ZbR,y,�,T�h�WfV�LsXi[YRIh2Z\k,LKV�Lik\B��R� � �>� D_c��,RUT2Zb�²W�h�LKT�[f�¯ZbR,y,�,T�h�Z\h·�©[Y�,RIk@�&G,Z\X�G@�©�,�b�b�
k,LKT�LKV2J>ZbRILihaT2GIL¦[Y�,T2y,�,TM[f�£T2GIL¦LK�\LKJMLKR�Tj¤¢PwR�ZbRD�©[YV2JaWfT2Z\[YRD^`T2GILi[YV�LKT2Z\X]T�LKV2JMhjc-T2G,Z\hMJMLjWfRIh>T2GnWfT>T2GILC[ RIMQR�T S
N)J �aUWPQ[ T�M�N�UWJ�[f��T2GIL�[Y�,T2y,�,T£[f�-T2GILzLK�\LKJMLKRUT*WfRIk]ZbT�h�ZbR,y,�,T�h£Li³��nWf�\h£T2GILzZbRD�ª[YV2JaWfT2Z\[YR]�dWf�b�IL4[f��T2GIL4[Y�,T2y,�,Ts[f�
T2GIL>LK�\LKJMLKRUT�Wf�\[YRILd¤4F�GIL��©�,RIXKT2Z\[YR«�©[YV*T2GIL�LK�\LKJMLKR�T4Z\h*T2GILKR«�©[Y�,RIk�����Xi[YJ>ynWfV2ZbR,e�T2GIL>h2T
WfT�L�T2V
WfRIh2ZbT2Z\[YRIh�ZbR
T2GIL@[Y�Ih�LKV2�gLik�T2V
W�pÐLiXKT�[YV2�¨�&ZbT2G�T2GIL��[B[Y�\LjWfR¶�©�,RIXKT2Z\[YR�k,L�FIR,ZbT2Z\[YRIhj¤]¥£R¶ZbJ>y,�\LKJMLKRUT
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Wf�5y,V�[BXiLih�h�Lihjc
WfRIk¦T2GILK��y5[YZbR�T£WfT&T2GILzJM[UkD�,��WfV2ZbTw��[f�3egLKRILKT2Z\XzV�LKed�,��WfT�[YV2��RILKTw� [YV2¡Dh�ZbRU�g[Y�b�gLik�ZbR�k,LK�gLK�\[Yy,JMLKR�Tj¤
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WfT�Lik T2GnWfT�T2GIL�egLKRILKV
Wf�bZbµjLik �\[YedZ\XjWf�s�ª[YV2JaWf�bZ\h2J [f��T2GIL�y,V�LK�UZ\[Y�Ih¦h�LiXKT2Z\[YR XjWfR
�5LMh�LiLKR�WYh�WfR�Wf�Ih2T2V
WYXKT2Z\[YR�[f��W�h�y�LiXKZ�Wf�·XjWYh
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Wi� Xi[YRIXK�b�Ih�Z\[YRIh�Wf��[Y�,T�T2GIL�kD�BRnWfJ>Z\Xih&[f�
T2GILzh��Bh2T�LKJ�cDZ\h�XiLKR�T2V
Wf�¯T�[��®[YV2¡¦[YR]³��nWf�bZbT
WfT2Zb�gLzV�LjWYh�[YR,ZbR,eaZbR]WfV2T2Z�FnXKZ�Wf��ZbR�T�LK�b�bZbegLKRIXiLd¤
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WYXKT2Z\[YRIh�[f� �85*r-h�[f�3T2GIL*�©[YV2J
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�&GILKV�L�# � XjWfR«�5L�WfRU�]�bZbRILjWfV�[YV*RI[YR,�bZbRILjWfV*� �,RIXKT2Z\[YRu¤�F�GIL��dWfV2Z�Wf�,�\Lih %´T
Wf¡gL>W � R�T S)N*M1T�M�N��0H�� T S*R�H*Xi[YJ>y5[dh�Lik
[f�4W«³U�nWf�bZbT
WfT2Zb�gL�JaWfedR,ZbT2�Ik,L�WfRIk´kDZbV�LiXKT2Z\[YRu¤�F�GIL�³U�nWf�bZbT
WfT2Zb�gL�JaWfedR,ZbT2�Ik,L�[f�4W��YWfV2Z�Wf�,�\L  �sZ\h�W«kDZ\h�XKV�LKT�L
Wf�Ih2T2V
WYXKT2Z\[YR¬[f�-ZbT�hsV�LjWf� �YWf�b�ILdc!�&G,Zb�\L4T2GIL�³U�nWf�bZbT
WfT2Zb�gL�kDZbV�LiXKT2Z\[YR«Z\h£T2GIL�h�ZbedR�[f�·ZbT�hsk,LKV2Zb�YWfT2Zb�gLd¤sF�GIL4� �,RIXKT2Z\[YR
#5�&Z\h>Wf�Ih2T2V
WYXKT�Lik�ZbR�T�[¬W�h�LKT�[f� �IR�T S)N*M1T�M�N��0H�O UWJ]YWM�PET N)J�M�Y��&G,Z\X
G�V�Lih�T2V2Z\XKT�T2GIL�y�[dh
h2Zb�,�\La³U�nWf�bZbT
WfT2Zb�gL@�YWf�b�ILih�[f�
T2GIL*�dWfV2Z�Wf�,�\Lihj¤ : Zb�gLKR�WfR¦ZbR,ZbT2Z�Wf�(�IR�T S)N*M1T�M�N��0HAYWM1T�MVHmcDXi[YRIh2Z\h2T2ZbR,eM[f� T2GIL�³��nWf�bZbT
WfT2Zb�gL*�dWf�b�ILih��ª[YV %�WfT�T2GIL*ZbR,ZbT2Z�Wf�
T2ZbJML_^`y5[YZbR�Tjc¯T2GIL���BPap�Wf�beg[YV2ZbT2G,J egLKRILKV
WfT�Lih4W�T2V�LiL>[f� �IR�T S)N*M1T�M�N��0H 0IH�
�T ��N�UWPKYm¤�r·WYX
G¬��LKGnWj�UZ\[YV�ZbR¬T2GIL�T2V�LiL
k,Lih�XKV2Zb�5Lih£W>y�[dh�h�Zb�,�\Lzh�Li³U�ILKRIXiLz[f�3h�T
WfT�L�T2V
WfRIh2ZbT2Z\[YRIh�� V�[YJ¸T2GILzZbR,ZbT2Z�Wf��h2T
WfT�Ld¤®PST&GnWYh���LiLKR]y,V�[j�gLKR]T2GnWfTsLK�gLKV2�
³U�nWf�bZbT
WfT2Zb�gLK�b�¬kDZ\h2T2ZbRIXKT���LKGnWj�UZ\[YV�[f� T2GIL��85*r Xi[YV2V�Lih2y5[YRIk,h�T�[�W���LKGnWj�UZ\[YV4ZbR¬T2GIL�T2V�LiL�egLKRILKV
WfT�Lik«� V�[YJ�T2GIL
�85*r�cnWf�bT2GI[Y�,edG�T2GIL�V�LK�gLKV�h�L�JaWj��RI[YT���L*T2V2�ILd¤

F�GILsZbRIXi[YJ>y,�\LKT�L��,RIk,LKV�h�T
WfRIkDZbR,eM[f�¯JaWfR���egLKRILKT2Z\X*V�LKed�,��WfT�[YV2�aJMLiX�GnWfR,Z\h�JMh�[YR�T2GIL£JM[Y�\LiXK�,��WfV&�\LK�gLK�`c,WfRIk
T2GIL¦egLKRILKV
Wf�*Wf�Ih�LKRIXiL�[f��³��nWfRUT2ZbT
WfT2Zb�gL�¡BRI[j�&�\LikDegLdc�GnWYhMh�T2ZbJ4�,��WfT�Lik�WfR´ZbR�T�LKV�Lih2TMZbR�³��nWf�bZbT
WfT2Zb�gL�h�ZbJ4�,��WfT2Z\[YR
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T�LiX
G,R,Z\³��ILihj¤ ¥�R�L_�IWfJ>y,�\L�[f�3T2GILKZbV£Wfy,y,�bZ\XjWfT2Z\[YR]Z\h�edZb�gLKR��U�@qsLKZ\kDT2¡gL4WfRIk��BX
G��,�bµjL_^1i*V�LKJMLKV�; 	YN0>S¤�F�GILKZbV�XjWYh�L_^
h2T2�IkD�¨Xi[YRIXiLKV2RIh ��y,GnWfegL�edV�[j�&T2G¢Xi[YRUT2V�[Y� ZbR � � O UWS)N`¤]F�GILMJM[Bk,LK��Xi[YRIh2Z\h2T�h�[f��h�LK�gLKR �85*r-hjc3V�LKy,V�Lih
LKR�T2ZbR,e
T2GIL�kDZ±°²LKV�LKR�Tzh2T
WfegLih�[f� �«y,GnWfegL�edV�[j�&T2G¶WYhsZbTs�©[Y�b�\[m��h�LKZbT2GILKVsT2GIL��b�BT2Z\X�[YV£�b�Dh�[YegLKR,Z\X�ynWfT2G���Wi�g¤�r·WYX�G �85*r
k,Lih�XKV2Zb�5LihMZbR�k,LKT
WfZb��T2GIL¦ZbRD�ªLiXKT�Lik§�nWYXKT�LKV2Zb�,J�c�ZbRIXK�b�IkDZbR,e�L_�By,�bZ\XKZbTaV�LKy,V�Lih�LKR�T
WfT2Z\[YR [f���§y,GnWfegLihaZbRIh2Z\k,L]WfRIk
[Y�,T�h2Z\k,L�T2GIL>XiLK�b�`c¯�UZbV
Wf�b5@7s¥�c�V2Zb�5[dh�[YJMLihjc²JMxA7£¥�c²WfRIk«y,V�[YT�LKZbRIhjc�WfRIk«T2GIL���Wi��ZbR¬�&G,Z\X�G¨T2GILK��ZbR�T�LKV
WYXKT4T�[
Xi[YRUT2V�[Y��JaW�p2[YV£XiLK�b�b�,��WfV*LK�gLKR�T�hj¤ gn[YV£[YT2GILKV£L_�IWfJ>y,�\Lihs[f�3T2GIL�Wfy,y,�bZ\XjWfT2Z\[YR�[f�-³U�nWf�bZbT
WfT2Zb�gL4V�LjWYh
[YR,ZbR,e�Xi[YRIXiLKy,T�h
T�[>egLKRILzV�LKed�,��WfT2Z\[YRucnh�LiL ; }Ic =j~ =dcI� =Wm�>

¥6y,V�[Y�,�\LKJ �&ZbT2G]³��nWf�bZbT
WfT2Zb�gL�h2ZbJ4�,��WfT2Z\[YR¬Wfy,y,V�[gWYX�GILih£Z\h�T2GILKZbV��bZbJ>ZbT�Lik��,yIh�XjWf��Wf�,Zb�bZbTw�g¤®¥sh�W>Xi[YRIh
Li³��ILKRIXiL
[f�nT2GIL®�®LjWf¡4RnWfT2�,V�L�[f�n³��nWf�bZbT
WfT2Zb�gL&Xi[YRIh�T2V
WfZbR�T�hjc�WfRIk�T2GIL�kDZ��aXK�,�bTS��T�[�Z\k,LKRUT2Z±� ��ZbJ>y,�bZ\XKZbT�Xi[YRIh2T2V
WfZbR�T�hjcg��LKGnWj�UZ\[YV
T2V�LiLih�³U�,Z\X�¡B�b�MedV�[j� [Y�,T�[f�¯��[Y�,RIk,hm¤�F�G,Z\h®XjWf�Ih
Lih·T2GILsV
WfR,egLs[f� Wfy,y,�bZ\XjWfT2Z\[YR¦[f�¯T2GIL�JMLKT2GI[Bk,h®T�[4�5L£�bZbJ>ZbT�Lik�T�[
V�LKed�,��WfT�[YV2�ah��Bh2T�LKJMh [f�uJM[Uk,Lih�T h2ZbµjLsWfRIkaXi[YJ>y,�\L_�DZbTS�g¤ �U�Dh2T�LKJMh®[f�¯LK�gLKR@W*�ªLK�´egLKRILih V�LK��WfT�Lik����>y5[dh2ZbT2Zb�gL£WfRIk
RILKe�WfT2Zb�gL��ªLiLikD�nWYX�¡��\[B[YyIh�XjWfR,RI[YT-��L®GnWfRIkD�\Lik²c��,R,�\Lih�h3T2GILih�L�h2�Dh2T�LKJMh3GnWi�gL&�5LiLKR>h�[s� LK�b�±^Sh2T2�IkDZ\Lik�Wf�bV�LjWYkD��T2GnWfT
�5LKGnWi�BZ\[YV�y,V�LikDZ\XKT2Z\[YRIh�XjWfR��5L£T2ZbedG�T2�b��Xi[YRIh�T2V
WfZbRILik²¤-¥�R¦WfT2T2V
WYXKT2Zb�gLs�ªLjWfT2�,V�Ls[f��T2GIL£XK��WYh�h�[f��o·t 5*r-h&kDZ\h�XK�Ih�h�Lik
ZbR�h�LiXKT2Z\[YR ��Z\hzT2GnWfT�T2GILK��y,�,T�h2T2V�[YR,e�Xi[YRIh2T2V
WfZbR�T�h�[YR¶�\[BXjWf�-�5LKGnWi�BZ\[YV�ZbR�T2GILMy,GnWYh�L�h2ynWYXiLd¤¦®�«V�L_� V
WfJ>ZbR,e
T2GIL�JaWfT2GILKJaWfT2Z\XjWf� WfRnWf�b�Dh2Z\h�[f�®T2GILih�L�JM[Uk,LK�\h*ZbR¨W�³U�nWf�bZbT
WfT2Zb�gL>h2ZbJ4�,��WfT2Z\[YR¨� V
WfJMLK�®[YV2¡�c¯�Ih2ZbR,e�W�h�ZbJ4�,��WfT2Z\[YR
Wf�beg[YV2ZbT2G,J.T
WfZb�\[YV�Lik�T�[aT2GIL�Li³U�nWfT2Z\[YRIhjc�ZbT£GnWYh£��LiLKR«h2GI[m�&R�y5[dh�h2Zb�,�\L�T�[aT2V�LjWfTsV�LKed�,��WfT�[YV2�]RILKTw� [YV2¡Dh�[f�-�,y�T�[
=Wm�egLKRILih�ZbR��g[Y�b�gLik�ZbR�Xi[YJ>y,�\L_�@�ªLiLikD�nWYX�¡��\[B[YyIhj;ÄN =$>S¤

r��BT�LKRIh2Z\[YRIh¦[f�4³U�nWf�bZbT
WfT2Zb�gL«h2ZbJ4�,��WfT2Z\[YR JMLKT2GI[Bk,h¦Wf�b�\[j�.� LjWf¡´R��,JMLKV2Z\XjWf��ZbRD�ª[YV2JaWfT2Z\[YR ZbR T2GIL]�©[YV2J�[f�
ZbRUT�LKV2�YWf�3�5[Y�,RIk,h£[YR�T2GIL�³U�nWf�bZbT
WfT2Zb�gL4JaWfedR,ZbT2�Ik,L>WfRIk�kDZbV�LiXKT2Z\[YR«[f�-T2GIL4�YWfV2Z�Wf�,�\Lihmc�WfRIk�R��,JMLKV2Z\XjWf��LKR��gLK�\[Yy5Lih
WfV�[Y�,RIk]T2GILs� �,RIXKT2Z\[YRIh #5�ÜcDT�[��5L*ZbR�T�LKedV
WfT�Lik�ZbR¦T2GILzh2ZbJ��,��WfT2Z\[YR]y,V�[BXiLih�hj;)=K}�>S¤-F�G,Z\h&y,V�Lih
LKR�T�h£WfRI[YT2GILKV��®Wi�¦T�[
V�Lih2T2V2Z\XKT*T2GIL�R��,J���LKV�[f�·�5LKGnWi�BZ\[YV�hjc��&G,Zb�\L4ZbTsJaWi�«Wf�\h�[MV�L�FIRIL�T2GIL�y,V�LikDZ\XKT2Z\[YRIh�[f�·T2GIL�V�LKJaWfZbR,ZbR,e@�5LKGnWi�BZ\[YV�hj¤
qsLKZ\kDT2¡gL�WfRIk��BX
G��,�bµjL_^1i*V�LKJMLKV>h2GI[m�{GI[j�{T2GILMXi[YRIXK�b�Ih2Z\[YRIh�[f�®T2GILKZbV�JM[Uk,LK�·XjWfR¶��L>JaWYk,LMJM[YV�L>y,V�LiXKZ\h�LM�U�
WYk,kDZbR,e�h�LKJ>Z±^S³U�nWfR�T2ZbT
WfT2Zb�gL�ZbRD�ª[YV2JaWfT2Z\[YR ; 	YN0>S¤*F�GIL�ZbR�T�LKedV
WfT2Z\[YR¶[f� R��,JMLKV2Z\XjWf��ZbRD�ª[YV2JaWfT2Z\[YR¬Z\h£JM[YV�L�kDZ��aXK�,�bT
T�[¦WYX�G,Z\LK�gLMZbR�T2GIL��\[YedZ\XjWf�·Wfy,y,V�[gWYX
G¨[f� T2GIL�y,V�LK�UZ\[Y�Ih�h
LiXKT2Z\[YRuc5ZbR��&G,Z\X
G¬T2GIL�V�LK��WfT2Z\[YR¬��LKTw� LiLKR¬T2GIL�kDZ\h�XKV�LKT�L
WfRIk¦T2GILz�,RIk,LKV2�b�UZbR,eaXi[YRUT2ZbR��I[Y�IhsJM[Bk,LK�\h&Z\h&�\Lih�h�kDZbV�LiXKTj¤

p��IX�G«�®[YV2¡]ZbR¬³��nWf�bZbT
WfT2Zb�gL�V�LjWYh�[YR,ZbR,e�GnWYhs�ª[UXK�Ih
Lik][YR«T2GIL>Wf�,T�[YJaWfT�Lik¬Xi[YJ>y�[dh2ZbT2Z\[YR¬[f�®WfR¬Wfy,y,V�[Yy,V2Z�WfT�L
JM[Bk,LK�n[f�¯W*h2�Dh2T�LKJ�cdedZb�gLKR@Ws�Ih
LKV·³��ILKV2�gcg� V�[YJ$W*h2ZbT2�nWfT2Z\[YR�k,Lih�XKV2Zby,T2Z\[YR�WfRIkaW�k,[YJaWfZbRM¡BRI[j�&�\LikDegL��nWYh�Lj;)=K}�o0>S¤
�£RIL�[f��T2GILa�nWYh2Z\X�Wfy,y,V�[gWYX
GILih�T�[j�®WfV�k,h>Wf�,T�[YJaWfT�Lik�JM[Uk,LK�bZbR,eIc �IR�T S)N*M1T�M�N��0H(��P$U�O H YKY M 
LH UWPVX_; }]=�>Sc¯GnWYh���LiLKR
�Ih�Lik��U� izWfV2y¬ZbR�G,Z\h*JMLKT2GI[Uk��ª[YVsT2GIL�Xi[YRIh2T2V2�IXKT2Z\[YR¶WfRIk�V�LK�BZ\h2Z\[YR¬[f� egLKRIL�V�LKed�,��WfT2Z\[YR¬JM[Bk,LK�\h ;nm 	Dc�m�mIc�m�l0>S¤
g,V�[YJ$WsT
W��D[YRI[YJ>Z\X&¡BRI[j�&�\LikDegL��nWYh�L&k,Lih�XKV2Zb�,ZbR,ez�,Z\[Y�\[YedZ\XjWf��[Y�DpÐLiXKT�h-�bZb¡gL&h2T2V
WfZbRIh-[f�5�nWYXKT�LKV2Z�WDcgegLKRILihjcULKR,µi�UJMLihjc
WfRIk�WfJ>ZbRI[�WYXKZ\k,hjc�WfRIk]W>y,V�[BXiLih�h&¡BRI[j�&�\LikDegL��nWYh�LzXi[YJ>y,V2Z\h2ZbR,e¦W�T2GILi[YV2�]Wf�5[Y�,T��,Z\[BX�GILKJ>Z\XjWf� V�LjWYXKT2Z\[YRIhjcnT2GIL
y,V�[YedV
WfJ : r 7��BPap y,V�LikDZ\XKT�h�T2GILa[Y�,T�Xi[YJMLa[f��W�y,V�[Yy5[dh�Lik�L_�By5LKV2ZbJMLKR�Tj¤�PS�®T2GIL>y,V�LikDZ\XKT2Z\[YRIh�k,[¦RI[YT�JaWfT�X�G
�&ZbT2G�T2GILs[Y�Ih�LKV2�YWfT2Z\[YRIh�JaWYk,L£�&G,Zb�\L�WYXKT2�nWf�b�b��XjWfV2V2�BZbR,e>[Y�,T T2GILsL_�By5LKV2ZbJMLKR�TjcDT2GILKR�T2GIL£y,V�[YedV
WfJ�q���o : r 7sr
egLKRILKV
WfT�Lih@G��By5[YT2GILih�LihaT�[�L_�Dy,��WfZbR´T2GIL�kDZ\h�XKV�LKynWfRIXKZ\Lihj¤ PwR´ynWfV2T2Z\XK�,��WfVjc&ZbT�V�LK�UZ\h
Lih@WYh�h��,J>y,T2Z\[YRIh@Wf�5[Y�,T�T2GIL
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WfT2Z\[YR«[f�·L_�By5LKV2ZbJMLKR�T
Wf��WfRIk]Xi[YJ>y,�,T
WfT2Z\[YRnWf�3JMLKT2GI[Bk,h�ZbR�T2GIL�WfRnWf�b�Dh2Z\h£[f��egLKRILKT2Z\X
V�LKed�,��WfT�[YV2�´h��Bh2T�LKJMhm¤ �£R�T2Zb��V�LiXiLKRUT2�b�gc&JM[Bk,LK�bZbR,e�WfRIk´h�ZbJ4�,��WfT2Z\[YR�h�T2�IkDZ\LihaGnWj�gL��5LiLKR§JM[dh2T2�b�§Xi[YRIh2T2V
WfZbRILik
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T�[¶V�LKed�,��WfT�[YV2�´h2�Dh2T�LKJMhM[f�zJM[Bk,Lih2Tah2ZbµjL�WfRIk´Xi[YJ>y,�\L_�DZbTS�§T2GnWfT�GnWi�gL��5LiLKR´�®LK�b�±^SX�GnWfV
WYXKT�LKV2ZbµjLik Wf�bV�LjWYkD�¢�U�
L_�Dy�LKV2ZbJMLKRUT
Wf�*JMLjWfRIhj¤ F�GIL�WfRnWf�b�Dh2Z\h�[f����WfV2egLKV@h2�Bh�T�LKJMhjc �ªWf�b�bZbR,e�[Y�,T�h2Z\k,L�T2GIL]V�Lih2T2V2Z\XKT�Lik�XjWfRI[YR [f�zJM[Uk,LK�
h2�Dh2T�LKJMhjcuZ\h*GnWfJ>y�LKV�Lik¬�U��kDZ��aXK�,�bT2Z\Lih�ZbR¨[Y�,T
WfZbR,ZbR,e�T2GIL�RILiXiLih�hÊWfV2��ZbRD�ª[YV2JaWfT2Z\[YR¶T�[��,�,Zb�\k¬JM[Bk,LK�\h4WfRIk«T�Lih2T
y,V�LikDZ\XKT2Z\[YRIhj¤

PwR�T2GIL(FIV�h�T®y,��WYXiLdcBT2GILs�,Z\[BX�GILKJ>Z\XjWf�²V�LjWYXKT2Z\[YR¦JMLiX�GnWfR,Z\h�JMh&�,RIk,LKV2�b�UZbR,e�V�LKed�,��WfT�[YV2�@ZbR�T�LKV
WYXKT2Z\[YRIh�WfV�Ls�Ih2�D^
Wf�b�b�«RI[YT4[YVzZbRIXi[YJ>y,�\LKT�LK�b�¶¡URI[m�&Ru¤�F�G,Z\h4JMLjWfRIhzT2GnWfT�k,LKT
WfZb�\Lik¶¡UZbRILKT2Z\XMJM[Uk,LK�\h�XjWfR,RI[YT4�5L��,�,Zb�bT�WfRIk¬JM[YV�L
Wfy,y,V�[j�BZbJaWfT�L�JM[Bk,LK�\hsWfV�L�RILiLik,Lik²c!h��IX�G¬WYh�T2GIL4o·t 5*r-h*[f�·h�LiXKT2Z\[YR ��WfRIk]T2GIL�®[B[Y�\LjWfR�RILKTS� [YV2¡Dh�WfRIk�T2GILKZbV
egLKRILKV
Wf�bZbµmWfT2Z\[YRIh£ZbR�h�LiXKT2Z\[YRIh#m>WfRIkklD¤�F�GIL*y,V2Z\XiL��5LKZbR,e>ynWfZ\k@�ª[YV&T2GIL�h2ZbJ>y,�bZ±� �BZbR,eaWYh�h2�,J>y,T2Z\[YRIh�LKJ4�5[UkDZ\Lik¦ZbR
T2GILM�©[YV2JaWf�bZ\h2JMh4Z\h4W�y5[YT�LKR�T2Z�Wf�®�\[dh�hz[f�&�,Z\[Y�\[YedZ\XjWf�·V�LK�\LK�dWfRIXiLa[f�&T2GIL>y,V�LikDZ\XKT2Z\[YRIh�k,LKV2Zb�gLik¬�©V�[YJ T2GILaJM[Uk,LK�\hj¤
PwR�T2GIL�h�LiXi[YRIk�y,��WYXiLdc-³��nWfRUT2ZbT
WfT2Zb�gL@ZbRD�©[YV2JaWfT2Z\[YR§Wf�5[Y�,T�T2GIL�V�LKed�,��WfT�[YV2��h2�Dh2T�LKJ Z\h�[YR,�b�¨h�LK�\k,[YJ Wi�dWfZb��Wf�,�\Ld¤
F�G,Z\h&JMLjWfRIh�h�[�T2GnWfT�h�ZbJ4�,��WfT2Z\[YR�JMLKT2GI[Bk,h&GnWi�gLzT�[��5L�Wf�,�\L*T�[>k,LjWf�²�&ZbT2G¦³��nWf�bZbT
WfT2Zb�gL�JM[Bk,LK�\hj¤·�BLiXKT2Z\[YRIh#m�T�[
=�=�kDZ\h�XK�Ih�h£kDZ±°5LKV�LKRUTs��Wi�DhsT�[>�ª[YV2JaWf�bZbµjL4egLKRILKT2Z\X�V�LKed�,��WfT�[YV2�]h2�Dh2T�LKJMh£ZbR�WM³U�nWf�bZbT
WfT2Zb�gL��®Wi�g¤3�£RD�©[YV2T2�,RnWfT�LK�b�gc
L_�,XiLKy,T��&GILKR�ZbR�T2V�[BkD�IXKZbR,e@h�T2V�[YR,e�h2ZbJ>y,�bZ±�©�UZbR,e�WYh�h2�,J>y,T2Z\[YRIhjc�³U�nWf�bZbT
WfT2Zb�gL�Wfy,y,V�[gWYX�GILih�L_�Dy5LKV2Z\LKRIXiLz�,yIh�XjWf�bZbR,e
y,V�[Y�,�\LKJMhMkD�IL�T�[�T2GIL@� LjWf¡�RnWfT2�,V�L¦[f�s³U�nWf�bZbT
WfT2Zb�gL�ZbRD�ª[YV2JaWfT2Z\[YRu¤�PwR§WYk,kDZbT2Z\[YRuc-T2GILKZbV>y,V�LikDZ\XKT2Z\[YRIhaWfV�L@�\Lih�h
y,V�LiXKZ\h�LzT2GnWfR�T2GI[dh�Lz[Y�,T
WfZbRILik¦�&ZbT2G]R��,JMLKV2Z\XjWf� JM[Uk,LK�\hj¤

F�GIL*LKJMLKV2egLKRIXiL�[f�¯RILK� L_�Dy�LKV2ZbJMLKRUT
Wf�²T�LiX�G,R,Z\³U�ILihjcIWYh®� LK�b�uWYh®T2GIL*k,LK�gLK�\[Yy,JMLKR�T�[f��kIWfT
Wf�nWYh
Lih�WfRIk�[YT2GILKV
ZbRD�©V
WYh2T2V2�IXKT2�,V
Wf�3y,V�[j�BZ\h2Z\[YRIh£T�[MedZb�gL�WYXiXiLih�h�T�[�L_�By5LKV2ZbJMLKR�T
Wf��kIWfT
WDc!y,V�[YJ>Z\h�L�T�[MV�LK�bZ\LK�gL�T2GIL4kIWfT
Wa��[YT2T2�\LKRILiX
¡�¤
F�[YegLKT2GILKV �&ZbT2GaLK�gLKVÐ^`ZbRIXKV�LjWYh�ZbR,e�Xi[YJ>y,�,T�LKV y�[m� LKVjcUT2G,Z\h Wf�b�\[j��h·RILK��Wfy,y,V�[gWYX�GILih®T�[�JM[Bk,LK�bZbR,e�WfRIkMh�ZbJ4�,��WfT2Z\[YR
T�[>�5L*T2V2Z\Lik²¤

g ZbV�h2Tz[f��Wf�b�`cu[YRILMXjWfR¨L_�Dy5LiXKT�JM[Uk,LK�\hz[f��egLKRIL�V�LKed�,��WfT2Z\[YR¶T�[��5LiXi[YJML>JM[YV�L>³U�nWfR�T2ZbT
WfT2Zb�gLaZbR¬T2GIL�� �,T2�,V�L
B©h�LiL-;)=j~dN,c =j� =$>u�ª[YV&JM[YV�L�egLKRILKV
Wf��h�T
WfT�LKJMLKR�T�hs[YR�T2GILz³U�nWfR�T2Z�FnXjWfT2Z\[YR«[f�3XiLK�b�b�,��WfVskD�URnWfJ>Z\XihED_¤ F�GIL4Wf�,Zb�bZbTS�¦T�[
LKR,edZbRILiLKV£V�LKed�,��WfT�[YV2�@RILKTw� [YV2¡Dh#N)J � N��0U�cIWYh�k,Lih�XKV2Zb�5Lik¦ZbR\;ÄN 	DcD} � >ScIJ>ZbedG�T&�`WYXKZb�bZbT
WfT�L�T2GILzkDZbV�LiXKT�JMLjWYh��,V�LKJMLKR�T
[f�nJM[Bk,LK�DynWfV
WfJMLKT�LKV�hj¤3PSR>WYk,kDZbT2Z\[YRucdZ±�IT2GIL�L_�Dy�LiXKT�Lik�ZbJ>y,V�[j�gLKJMLKRUT�h-ZbR�T2GIL®³U�nWfR�T2Z�FnXjWfT2Z\[YRM[f�!egLKRIL®L_�Dy,V�Lih�h2Z\[YR
kIWfT
W]JaWfT�LKV2Z�Wf�bZbµjLdc�V�LK�bZ�Wf�,�\L�R��,JMLKV2Z\XjWf��Lih2T2ZbJaWfT�Lih�[f��ynWfV
WfJMLKT�LKV��YWf�b�ILih�XjWfR��5La[Y�,T
WfZbRILik����¶JMLjWfRIh�[f��T2GIL
T�LiX
G,R,Z\³��ILih�k,Lih�XKV2Zb�5Lik¨ZbR�h�LiXKT2Z\[YR 	B¤�F�GIL��Ih�LM[f��³��nWfRUT2ZbT
WfT2Zb�gL@JM[Uk,LK�\h4� [Y�,�\k�Wf�b�\[j�$��WfV2egLKV�h2�Dh2T�LKJMh�T�[]��L
h2T2�IkDZ\Lik¢WfT�G,ZbedGILKV�y,V�LiXKZ\h�Z\[YRu¤�p�[YV�L�WfT2T�LKR�T2Z\[YR�T�[]T2GIL@³U�nWfR�T2ZbT
WfT2Zb�gL�WYh2y5LiXKT�h�[f�£egLKRILaV�LKed�,��WfT2Z\[YR¢k,[BLih�RI[YT
JMLjWfR¢T2GnWfT>³U�nWf�bZbT
WfT2Zb�gL�JM[Uk,LK�\h��\[dh�L@T2GILKZbV��YWf�b�ILd¤ �£R�T2GIL�Xi[YR�T2V
WfV2�gc T2GILK�¶JaWj�¶ed�,Z\k,L@T2GIL¦Wfy,y,�bZ\XjWfT2Z\[YR§[f�
RU�,JMLKV2Z\XjWf��JMLKT2GI[Bk,h�WfRIk¦T2GIL�ZbRUT�LKV2y,V�LKT
WfT2Z\[YR�[f�3T2GILKZbV�V�Lih2�,�bT�h B©h�LiL ;)=���o0>²�ª[YV�WfR]L_�,WfJ>y,�\L�D_¤

PwRIXKV�LjWYh2ZbR,e�¡BRI[j�&�\LikDegL&[YR�T2GIL JM[Y�\LiXK�,��WfV-JMLiX�GnWfR,Z\h2JMh3�,RIk,LKV2�b�BZbR,e�egLKRIL®V�LKed�,��WfT2Z\[YR>�&Zb�b�ILK�gLKR�T2�nWf�b�b�>Wf�b�\[j�
V�LKed�,��WfT�[YV2�Mh2�Dh2T�LKJMh·T�[���L�JM[Uk,LK�\LikM[YR�W8FIRILKV-�\LK�gLK��[f��edV
WfRU�,��WfV2ZbTS�aT2GnWfRaZ\h·XK�,V2V�LKR�T2�b�>y5[dh�h2Zb�,�\Ld¤3PwRMT2GIL&�bZbJ>ZbTjc
T2G,Z\h�JaWj�¶V�Lih2�,�bT�ZbR¢k,LKT
WfZb�\Lik�JM[Bk,LK�\h��,V�LjWf¡BZbR,e�V�LKed�,��WfT�[YV2��y,V�[UXiLih
h�Lih�k,[j�&R¢T�[�ZbRIkDZb�UZ\kD�nWf�&V�LjWYXKT2Z\[YR¢h2T�LKyIhjc
�bZb¡gL�ZbR�T2GIL ��y,GnWfegL�JM[Uk,LK�®JMLKR�T2Z\[YRILik�ZbR�h�LiXKT2Z\[YR oD¤�PST�h2GI[Y�,�\k���LaV�LKJaWfV2¡gLik²c�T2GI[Y�,edGuc�T2GnWfT�T�Lih2T2ZbR,e�T2GIL
�dWf�bZ\kDZbTS�][f�-h2�IX
G�JM[Bk,LK�\h£V�Li³��,ZbV�Lih£JMLjWYh2�,V�LKJMLKR�T�h�[f�·WM�&Z\k,LKV£V
WfR,egL�[f�-�,Z\[Y�\[YedZ\XjWf��ynWfV
WfJMLKT�LKV�hsT2GnWfR��Ih2�nWf�b�b�
Wj�YWfZb��Wf�,�\L@;)=Wl�l,cf�d~d~ >S¤�PwR�[YV�k,LKV T�[�egLKT3W�edV
WYh2y�[YR4T2GIL �,Z\[UX
GILKJ>Z\XjWf�,k,LKT
WfZb�\h�[f�Iy5[dh2TÐ^`T2V
WfRIh�XKV2Zby,T2Z\[YRnWf�DV�LKed�,��WfT2Z\[YRuc
�ª[YVaL_�IWfJ>y,�\Ldc JMLjWYh��,V�LKJMLKR�T�h�[f�sJMxA7£¥ L_�Dy,V�Lih�h2Z\[YR§�\LK�gLK�\haRILiLik§T�[¬�5L¦h2�,y,y,�\LKJMLKR�T�Lik�����JMLjWYh2�,V�LKJMLKRUT�h
[f�zXiLK�b�b�,��WfV@y,V�[YT�LKZbR�Xi[YRIXiLKR�T2V
WfT2Z\[YRIhmc&y,V�L_�©LKV
Wf�,�b�§kDZ\h�T2ZbR,ed�,Z\h2G,ZbR,e��5LKTS�®LiLKR�T2GIL]kDZ±°5LKV�LKRUTa�ª[YV2JMhMZbR§�&G,Z\X
G W
y,V�[YT�LKZbR@[UXiXK�,V�hj¤3F�GIL&JMLjWYh��,V�LKJMLKR�T�[f��y,V�[YT�LKZbR@Xi[YRIXiLKR�T2V
WfT2Z\[YRIh®Z\h-XK�,V2V�LKR�T2�b�aJ4�IX�G�JM[YV�L�kDZ��aXK�,�bT·T�[�WYX�G,Z\LK�gLdc
Wf�bT2GI[Y�,edG�V�LiXiLKR�TsWYkD�dWfRIXiLih&ZbR�y,V�[YT�Li[YJ>Z\Xih�y,V�[YJ>Z\h�L�T�[>ZbJ>y,V�[m�gLzT2G,Z\h�h�ZbT2�nWfT2Z\[YR ;nmdN,c =���m0>S¤

r-�gLKR«W>XK�,V�h
[YV2�@�\[B[Y¡�WfT�T2GILzL_�IWfJ>y,�\Lihs[f��LK�,¡dWfV2�g[YT2Z\XzT2V
WfRIh
XKV2Zby,T2Z\[YRnWf� V�LKed�,��WfT2Z\[YR�ZbR�W�V�LK�BZ\LK� ynWfy5LKV��U�
¥£V2RI[YRILMWfRIkZ5�Wi�BZ\k,h�[YR ;nm >·XjWfR,RI[YT*�ªWfZb�3T�[�JaWf¡gL>XK�\LjWfV�T2GnWfT�JM[Bk,LK�\h�[f� egLKRIL�V�LKed�,��WfT2Z\[YR¨JaWj��RILiLik«T�[@T
Wf¡gL
ZbRUT�[�WYXiXi[Y�,R�T®T�LKRIh·[f�²T2V
WfRIh�XKV2Zby,T2Z\[YR��`WYXKT�[YV�h��ª[YV W�h2ZbR,ed�\L�egLKRILdcgZbR�T�LKV
WYXKT2ZbR,e�ZbRaXi[YJ>y,�\L_�M��Wi�Dh8B©h
LiL�Wf�\h�[�;Ä�dN�l0> D_¤
F�GIL&h�XjWf�\L�WfRIk�Xi[YJ>y,�\L_�DZbTS�>[f�!V�LjWf�bZ\h�T2Z\X�V�LKed�,��WfT�[YV2��h2�Dh2T�LKJMh3�&Zb�b�,ZbJ>y5[dh�L®�bZbJ>ZbT�h-[YR�JM[Uk,LK�bZbR,e4WfRIk>h�ZbJ4�,��WfT2Z\[YRuc
LK�gLKR�Z±�3T2GIL4ZbRIXKV�LjWYh2ZbR,e�³U�nWfR�T2Z�FnXjWfT2Z\[YR¬[f�-L_�Dy�LKV2ZbJMLKRUT
Wf� kIWfT
WMZ\h�T
Wf¡gLKR]ZbRUT�[�WYXiXi[Y�,RUTj¤ �®[YJ>y,�,T�LKV£y5[j�®LKV£GnWYh
edV�[m�&R�LKRI[YV2JM[Y�Ih2�b��ZbR�T2GIL4ynWYh2T�k,LiXjWYk,LihjcI�,�,T�T2GIL�ZbR,GILKV�LKRUTsXi[YJ>y,�\L_�DZbTS��[f��[Yy,T2ZbJ>ZbµmWfT2Z\[YR�y,V�[Y�,�\LKJMh£�bZb¡gLzT2GIL
Lih2T2ZbJaWfT2Z\[YR§[f�£JM[Uk,LK�®ynWfV
WfJMLKT�LKV�h>Z\h�h2�,V�L@T�[�kDV
WfZbR¢Xi[YJ>y,�,T
WfT2Z\[YRnWf��V�Lih�[Y�,V�XiLih�V
Wfy,Z\kD�b�¶�©[YV�LK�gLKR�V�LK��WfT2Zb�gLK�b�
h2JaWf�b�¯RILKTS� [YV2¡Dhj¤

PwR�T�LKV�Lih�T2ZbR,ed�b�gcUT2GIL��,Z\[Y�\[YedZ\XjWf�!h2�Dh2T�LKJMh��5LKZbR,e4h2T2�IkDZ\Lik>JaWj��ZbJ>y�[dh�L�Xi[YRIh2T2V
WfZbR�T�h T2GnWfT·Xi[YRIh2Z\k,LKV
Wf�,�b�>V�LK�bZ\LK�gL
�,yIh�XjWf�bZbR,e>y,V�[Y�,�\LKJMh�ZbR�y,V
WYXKT2Z\XiLd¤ gn[YV®ZbRIh�T
WfRIXiLdcDZbR�W�h2ZbJ��,��WfT2Z\[YR�h2T2�IkD�a[f�¯T2GIL*h�LKedJMLKRUT®y5[Y��WfV2ZbTS�@RILKTS�®[YV2¡�ZbR
�8P$U�Y$U"��
IN)S�TBc!ZbT���WYh��ª[Y�,RIk�T2GnWfT£T2GILz�5LKGnWi�BZ\[YV£[f�-T2GIL4h��Bh2T�LKJ �®WYhs³��,ZbT�L4V�[Y�,�Ih2T�T�[>�dWfV2Z�WfT2Z\[YRIhsZbR�ynWfV
WfJMLKT�LKV
�dWf�b�ILih WfRIkaZbR,ZbT2Z�Wf�!Xi[YRIkDZbT2Z\[YRIh®[j�gLKV h
[YJMLKT2ZbJMLih h�LK�gLKV
Wf��[YV�k,LKV�h·[f�²JaWfedR,ZbT2�Ik,L2;Ä�dNd~0> B©h�LiL�Wf�\h
[�;)=j� > D_¤�F�G,Z\h·h2�,eY^

×�× Í�s�t�u�v$w
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egLih2T�h®T2GnWfT�ZbT®Z\h·T2GILsRILKTS�®[YV2¡@h�T2V2�IXKT2�,V�L£V
WfT2GILKV�T2GnWfR@T2GIL*h2T2V�LKR,edT2G@[f��T2GIL£ZbRUT�LKV
WYXKT2Z\[YRIh�T2GnWfT&Xi[YRD�©LKV�h�h2T
Wf�,Zb�bZbTw�
T�[¦T2GIL>h��Bh2T�LKJ�¤�p�[YV�Li[j�gLKVjc�T2GILKV�LMWfV�L>ZbRIkDZ\XjWfT2Z\[YRIhzT2GnWfT4V�LKed�,��WfT�[YV2��RILKTw� [YV2¡Dh�WfV�L>[YV2e�WfR,ZbµjLik¶ZbR¶W@JM[UkD�,��WfV
�`WYh2G,Z\[YRu¤�F�GIL�Wf�5[j�gL_^`JMLKRUT2Z\[YRILik¬h2T2�IkD�¦h2�,edegLih2T�Lik�T2GnWfT �8P$U�Y$U"��
IN)S�TMh
LKedJMLKR�T
WfT2Z\[YR�egLKRILih£Xi[YRIh2T2ZbT2�,T�L�W�V�LK��W�^
T2Zb�gLK�b��Wf�,T�[YRI[YJM[Y�Ih&JM[UkD�,�\LsV�Lih2y5[YRIkDZbR,e�T�[4�dWfV2�BZbR,e�ZbR,y,�,T�h'B©h�LiL�Wf�\h�[C;)=jN��,cD�d~�o > D_¤bp�[BkD�,��WfV&[YV2e�WfR,ZbµmWfT2Z\[YR�[f�
V�LKed�,��WfT�[YV2��RILKTS� [YV2¡Dh�� [Y�,�\k�JaWf¡gL£ZbT®y�[dh�h�Zb�,�\L�T�[�Xi[YRIh2Z\k,LKV&h2JaWf�b�\LKV®h��,�Ih2�Bh�T�LKJMhjc��\[B[dh�LK�b�MXi[YR,RILiXKT�Lik�T2G,V�[Y�,edG
V�LKed�,��WfT�[YV2�§ZbRUT�LKV
WYXKT2Z\[YRIh�[YV@WYXKT2ZbR,e�[YR kDZ±°5LKV�LKRUTaT2ZbJML_^Sh�XjWf�\Lihmc�ZbR´V�LK��WfT2Zb�gL�Z\h
[Y��WfT2Z\[YR´�©V�[YJ)LjWYX�G [YT2GILKVj¤ ���
Xi[Y�,V�h�LdcDT2G,Z\h�V�LikD�IXKT2Z\[YR,Z\h�T�h2T2V
WfT�LKed�aRILiLik,h�T�[���L*Xi[YJ>y,�\LKJMLKRUT�Lik¦����WfR@ZbRU�gLih2T2Zbe�WfT2Z\[YR][f�¯ZbRUT�LKV
WYXKT2Z\[YRIh£WfJM[YR,e
T2GIL�JM[BkD�,�\Lihjc,y5[dh�h2Zb�,�b�@[YR�W�JM[YV�L4Wf�Ih2T2V
WYXKTsWfRIk¦GILKRIXiLzXi[YJ>y,�,T
WfT2Z\[YRnWf�b�b���\Lih�h&k,LKJaWfRIkDZbR,e��\LK�gLK�`¤

9 ZbT2G,ZbR]T2GILz�,V�[gWYk,LKVsXi[YRUT�L_�BTs[f��W>XiLK�b�`cnegLKRILzV�LKed�,��WfT2Z\[YR�Z\h&ZbR�T�LKV
WYXKT2ZbR,e@�&ZbT2G]JMLKT
Wf�5[Y�bZ\h2J�c!h2ZbedRnWf�¯T2V
WfRIhÐ^
kD�IXKT2Z\[YRucdV�LKy,�bZ\XjWfT2Z\[YRucYV�LiXi[YJ��,ZbRnWfT2Z\[YRaWfRIk4V�LKynWfZbVjcgWfRIk�W&�dWfV2Z\LKTS��[f�n[YT2GILKV�y,V�[BXiLih�h�Lihj¤ PwRjFIed�,V�L8=��£WfR�L_�,WfJ>y,�\L
[f�£W]h�LK�±�<^`V�LKed�,��WfT�[YV2�¶JMLiX�GnWfR,Z\h2J Z\h�kDZ\h2y,��Wi�gLik²c3ZbR��&G,Z\X�G�egLKRILCd�V�LKed�,��WfT�Lih�ZbT�h�[j�&R�L_�By,V�Lih
h2Z\[YR¶�U�¨LKRIXi[UkB^
ZbR,e¶WfR§LKR,µi�BJML¦T2GnWfTMXjWfT
Wf�b�BµjLihaW�V�LjWYXKT2Z\[YR´h2T�LKy�ZbR´W�JMLKT
Wf�5[Y�bZ\X¦ynWfT2G���Wi�g¤§F�GIL�V�Lih2�,�bT2ZbR,e¶JMLKT
Wf��[Y�bZbT�Lki
ZbRIkD�IXiLih£T2GILzV�LKed�,��WfT�[YV2�]WYXKT2Z\[YR�[f�3y,V�[YT�LKZbR � [YR d��U�¦JM[UkDZ±�©�UZbR,e � �Ýh�Xi[YRD�ª[YV2JaWfT2Z\[YRu¤&F�G,Z\h£h2ZbJ>y,�\L4L_�,WfJ>y,�\L
[f�¯LKRIkB^`y,V�[BkD�IXKT�ZbR,G,Zb�,ZbT2Z\[YR�Zb�b�b�Ih2T2V
WfT�Lih®T2GnWfT®ZbR�[YV�k,LKV®T�[z�,RIk,LKV�h2T
WfRIk@T2GIL�� �,RIXKT2Z\[YR,ZbR,e>[f�¯XiLK�b�\hjcDWfRIkM�U�aL_�BT�LKRD^
h2Z\[YRIh�[YV2e�WfR,Z\h2JMhjcDT2GIL�h�Xi[Yy5L*[f�3XK�,V2V�LKRUT�JM[Uk,LK�\h�RILiLik,h�T�[���L*LKR,��WfV2egLik¦�U��ZbRUT�LKedV
WfT2ZbR,eaegLKRIL*V�LKed�,��WfT2Z\[YR��&ZbT2G
[YT2GILKV�XiLK�b�b�,��WfV&y,V�[BXiLih�h�Lihj¤-�B[YJML*ZbR,ZbT2Z�WfT2Zb�gLih�T�[m�®WfV�k,h�JM[Bk,LK�bZbR,eMWfRIk¦h2ZbJ4�,��WfT2ZbR,eMLKRUT2ZbV�L*y,V�[Y¡YWfV2�g[YT�LzWfRIk�LK�gLKR
LK�,¡dWfV2�g[YT�L4h2�Dh2T�LKJMh�GnWj�gLzeg[YRIL*ZbR�T�[aT2G,Z\h�kDZbV�LiXKT2Z\[YR^;nm�oDc�ld~Dc =j~d~,cI� =
	 >S¤
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g Zbed�,V�L-=�� h·¥�R�L_�IWfJ>y,�\L4[f�-W�egLKRILKT2Z\XzV�LKed�,��WfT�[YV2��h2�Dh2T�LKJMh�ZbRUT�LKV�h�LiXKT2ZbR,e��&ZbT2G�W�JMLKT
Wf��[Y�bZ\XzynWfT2G��®Wj�g¤�¥6WfRIk
� k,LKRI[YT�Lzy,V�[YT�LKZbRIh£WfRIkkg¢WfRIkki�JMLKT
Wf�5[Y�bZbT�Lihj¤ gI[YV�T2GIL�RI[YT
WfT2Z\[YRucnh�LiL8FIed�,V�L��D¤

¥sh£V�LKJaWfV2¡gLik]ZbR�T2GILzZbR�T2V�[BkD�IXKT�[YV2��h
LiXKT2Z\[YRuc!Xi[YJ>y,�,T�LKV*h2�,y,y5[YV2T��ª[YV�T2GIL4Xi[YRIh�T2V2�IXKT2Z\[YR�[f�-JM[Bk,LK�\h£[f��V�LKeY^
�,��WfT�[YV2�´h��Bh2T�LKJMh�Z\h�WfT2T2V
WYXKT2ZbR,e�ZbRIXKV�LjWYh�ZbR,e�WfT2T�LKRUT2Z\[YRu¤6F¯� [�kDZ±°²LKV�LKR�T�Wfy,y,V�[gWYX�GILih¦XjWfR ��L�kDZ\h2T2ZbR,ed�,Z\h2GILik²c
Xi[YV2V�Lih2y5[YRIkDZbR,eaT�[aT2GIL�TS�®[�WfV2V�[m��h£LKRUT�LKV2ZbR,e�T2GIL�JM[Bk,LK�bZbR,ea�5[i�¦ZbR FIed�,V�L�ND¤��£R�T2GIL4[YRILzGnWfRIk²cIJM[Bk,LK�\h�XjWfR
�5L�O UW[ � U�Y$H �@� V�[YJ ¡BRI[j�&�\LikDegL�[YR�V�LKed�,��WfT�[YV2��ZbR�T�LKV
WYXKT2Z\[YRIh�h2T�[YV�Lik�ZbR�kIWfT
Wf�nWYh�LihzWfRIk]¡BRI[j�&�\LikDegL��nWYh�Lihmc�WYh
Zb�b�b�Ih2T2V
WfT�Lik�ZbR�h
LiXKT2Z\[YR\=j~D¤ �£R@T2GIL�[YT2GILKV&GnWfRIk²cDJM[Bk,LK�\h&XjWfR¦�5LAN)J �.R�O H �>�©V�[YJ�L_�By,V�Lih
h2Z\[YR�kIWfT
W����@JMLKT2GI[Uk,h
�bZb¡gL�T2GI[dh�L&kDZ\h
XK�Ih�h�Lik�ZbRMh�LiXKT2Z\[YRIh·�Dc��Dc�WfRIk�mD¤3r·WYX�Ga[f��T2GILih�L�Wfy,y,V�[gWYX�GILih·GnWYh�ZbT�h�JMLKV2ZbT�hjcg�,�,T�RILKZbT2GILKV·[f�!T2GILKJ
Z\h£h2� �aXKZ\LKR�TsZbR]ZbT�h�LK�±�2¤6p�[Bk,LK�¯Xi[YJ>y5[dh2ZbT2Z\[YR]Z\h�T2G��®WfV2T�Lik��U�¦T2GIL��`WYXKT�T2GnWfT£XK�,V2V�LKRUT£¡BRI[j�&�\LikDegL�[f��V�LKed�,��WfT�[YV2�
JMLiX
GnWfR,Z\h2JMh4Z\hzZbRIXi[YJ>y,�\LKT�L�WfT��5Lih2Tjc²�&GILKV�LjWYhzJM[Bk,LK��ZbRIkD�IXKT2Z\[YR�h�T2V2�,eded�\Lih��&ZbT2G¨T2GIL>y,V�[Y�,�\LKJ T2GnWfT4JM[Uk,LK�\h
WfV�L��,RIk,LKV�k,LKT�LKV2J>ZbRILik�����Wj�YWfZb��Wf�,�\LzL_�Dy,V�Lih�h2Z\[YR�kIWfT
WD¤

PwT£h
LiLKJMh�T2GnWfT�W>Xi[YJ4�,ZbRnWfT2Z\[YR¨[f��T2GILzTw� [�Wfy,y,V�[gWYX�GILih*�®[Y�,�\k]�5L�JM[dh2TsL_°5LiXKT2Zb�gLdc!ZbR]T2GnWfT£¡URI[m�&�\LikDegL�[YR
V�LKed�,��WfT�[YV2��JMLiX�GnWfR,Z\h�JMhMJaWi��ed�,Z\k,L¦T2GIL¦h�LjWfV�X
G¢�ª[YV>W FIT>�5LKTS�®LiLKR§JM[Bk,LK��WfRIk§kIWfT
WDc WfRIk¢y,��Wj��W�V�[Y�\L�ZbR
T2GIL��dWf�bZ\kIWfT2Z\[YR�[f��T2GIL�RILKTw� [YV2¡Dh�y,V�[Yy5[dh�Lik¦�U��ZbRIkD�IXKT2Z\[YR�Wf�beg[YV2ZbT2G,JMhj¤®�LiXjWf�Ih�L4[f�3T2GIL�y,V�[Y�,�\LKJMh£JMLKR�T2Z\[YRILik
WfT>T2GIL�LKRIk¢[f�£h�LiXKT2Z\[YR �Dc h2y,�,V2Z\[Y�Ih�ZbR�T�LKV
WYXKT2Z\[YRIh@WfV�L@��[Y�,RIk�T�[«[BXiXK�,V>ZbR�T2GILih
L�JM[Bk,LK�\hMWfRIk�ZbRIk,LKy5LKRIk,LKR�T
�dWf�bZ\kIWfT2Z\[YR��&Zb�b�£��L�RILiXiLih�h
WfV2�g¤ ¥�ynWfV2Ta� V�[YJ�k,Lih2ZbedR,ZbR,e¨�©�,V2T2GILKV�L_�Dy5LKV2ZbJMLKR�T�h�T�[¨T�Lih2TMT2GIL]JM[Uk,LK�\h�;Ä�Dc m =$>Sc
�dWf�bZ\kIWfT2Z\[YR¦Xi[Y�,�\ka�5L£WYX
G,Z\LK�gLik��U�>JaWfy,y,ZbR,e�T2GIL�egLKRILKT2Z\XsZbR�T�LKV
WYXKT2Z\[YRIh&h2�,y,y5[dh�LikaT�[z�,RIk,LKV2�bZ\LsegLKRIL£L_�Dy,V�Lih�h2Z\[YR
ynWfT2T�LKV2RIh�T�[��,Z\[BX�GILKJ>Z\XjWf��ynWfT2G���Wi�Dh�ZbR¦T2GIL�XiLK�b�`cIWYh�h2ZbedR,ZbR,eaW�ynWfT2GU�®Wj��� �,RIXKT2Z\[YR¦T�[>LjWYX
G][f��T2GIL*egLKRILih&ZbR¦T2GIL

 Ö�×� r
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RILKTw� [YV2¡ ;nm�oDc �f}�~0>S¤�PwR�WYk,kDZbT2Z\[YRuc-ZbT�J>ZbedG�T�ZbRU�g[Y�b�gL�T2GIL�WfRnWf�b�Dh2Z\h�[f�A5@7£¥�h�Li³U�ILKRIXiLih�T�[�X
GILiX�¡��&GILKT2GILKV>W
V�LKed�,��WfT�Lik¬egLKRIL�GnWYh*�,yIh2T2V�LjWfJ�T
WfV2egLKT�h��©[YV*T2GIL�G��By�[YT2GILih�ZbµjLik«V�LKed�,��WfT�[YV2��y,V�[YT�LKZbRIh�;Ä�d~ = >S¤zF�GILih�L�h2T2V
WfT�LKedZ\Lih
WfV�L£Zb�b�b�Ih2T2V
WfT2Zb�gL*[f��WzJM[YV�L£egLKRILKV
Wf�5T�LKRIk,LKRIXK�MT�[�ZbR�T�LKedV
WfT�L*kDZ±°5LKV�LKRUT&L_�By5LKV2ZbJMLKR�T
Wf�uWfRIk@Xi[YJ>y,�,T
WfT2Z\[YRnWf�²T�[U[Y�\h
ZbR�T2GIL�WfRnWf�b�Bh2Z\h�[f� egLKRILKT2Z\X�V�LKed�,��WfT�[YV2��RILKTw� [YV2¡Dh ;Ä�d~f}�>S¤

������� ¾B½ � º ¿�� º � º ���j� F�GIL4Wf�,T2GI[YV��®[Y�,�\k��bZb¡gL*T�[>T2GnWfR,¡ �£�bZb�BZ\LKV#p�WfV2T2ZbRuc.p]Z\X
GILK�¯o WfegLdc�g,V
WfR�Xi[YZ\h�x£LiX�GILKRD^
JaWfR,Ruc�WfRIk 5sLKR,Z\h£F�G,Z\L_°�V2���ª[YV&T2GILKZbV�Xi[YJ>JMLKR�T�hs[YR]LjWfV2�bZ\LKV��gLKV�h2Z\[YRIh�[f� T2G,Z\h�V�LKy�[YV2Tj¤

#6���i�3'�����" ��+

;)=�>�F�¤U¥£¡U�,T�h��uc,��¤�i*�,GnWfV
WDc���¤ p�WfV2�,��WfJaWDcIWfRIk¦��¤ p]Zb��WfRI[,¤ PÜk,LKR�T2Z�FnXjWfT2Z\[YR�[f�¯egLKRILsV�LKed�,��WfT�[YV2�@RILKTS� [YV2¡Dh
���¢h2T2V
WfT�LKedZ\X�egLKRIL]kDZ\h2V2�,y,T2Z\[YRIh�WfRIk§egLKRIL�[j�gLKV�L_�Dy,V�Lih�h2Z\[YRIhj¤ PwR´q�¤ izWfV2�\[f°3c&LikDZbT�[YVjc��6+Q�W% � �Q��	 ��0/\�! 
�	� ��
'	����	��A�]�]�I������� ���1�����8� �.,����I�0/E	 ��� �����j	 / %$+Q� �1���A�  ��+E	��	���2/��*���������! #"%$Yc²ynWfegLih o�l�� � 	Y~d�Dc
o�G,Zb��WYk,LK�by,G,Z�WDc =Wl�l�mD¤!�B[BXKZ\LKTS�@�ª[YV�PSRIkD�Ih�T2V2Z�Wf��WfRIk�¥£y,y,�bZ\Likkp�WfT2GILKJaWfT2Z\Xihm¤

;Ä� >�F�¤B¥£¡B�,T�h2�ucD��¤ i*�,GnWfV
WDc ��¤ p«WfV2�,��WfJaWDcIWfRIk���¤�p�Zb��WfRI[,¤3¥ h2�Dh2T�LKJ �©[YV�Z\k,LKR�T2Z±�©�BZbR,e>egLKRILKT2Z\X*RILKTS� [YV2¡Dh
� V�[YJ egLKRIL�L_�Dy,V�Lih�h2Z\[YR�ynWfT2T�LKV2RIh�y,V�[BkD�IXiLik¶�U�¨egLKRIL�kDZ\h2V2�,y,T2Z\[YRIh>WfRIk�[m�gLKV�L_�By,V�Lih
h2Z\[YRIhj¤�PSR "#�������-�
�E�W $��+E������	�%�/_cB�g[Y�b�,JML<lDcIynWfegLihj=�� = ��=Wod~Dc =Wl�l�mD¤

;ÄN >�F�¤�¥£¡B�,T�h2�ucu��¤�p�Zb��WfRI[,c¯WfRIk¨��¤Li*�,GnWfV
WD¤4PÜk,LKR�T2Z�FnXjWfT2Z\[YR¶[f�®egLKRILKT2Z\X�RILKTS�®[YV2¡Bh*�©V�[YJ W@h2JaWf�b�3R��,J4�5LKV
[f� egLKRIL�L_�By,V�Lih�h�Z\[YR�ynWfT2T�LKV2RIh��,RIk,LKV£T2GILz�[U[Y�\LjWfR�RILKTS� [YV2¡¦JM[Bk,LK�`¤®PSR�x�¤Ýs¤n¥��bT2JaWfRuc�i>¤It¯Wf�Ik,LKV�kIWf�\Ldc
¥�¤ i>¤ 5s�,R,¡gLKVjc,t-¤,q£�,R�T�LKVjcIWfRIk¦F�¤Ýr�¤Ii*�\LKZbRuc,LikDZbT�[YV�hjc&�(� %$	 ' %'��,0�(� ��/E	 ��� ���) 	��W%K����������	 ���*+�6��)-,  # gc
�g[Y�b�,JML�}IcDynWfegLih<=
	 �B��mDc!�UZbR,e�Wfy5[YV�Ldc =Wl�l�lD¤]9¨[YV2�\k��BXKZ\LKR�T2Z�FnX�o��,�,�bZ\h2G,ZbR,eI¤

; }�>�F�¤I¥�¡B�,T�h2�uc5��¤.p�Zb��WfRI[,c!WfRIk���¤�i*�,GnWfV2�u¤&¥��beg[YV2ZbT2G,JMh��ª[YV�ZbRD�ªLKV2V2ZbR,e�³U�nWf�bZbT
WfT2Zb�gL4JM[Bk,LK�\h�[f���,Z\[Y�\[YedZ\XjWf�
RILKTS� [YV2¡Dhj¤«PwR�x�¤Ýs¤ ¥£�bT2JaWfRucbi>¤ t�Wf�Ik,LKV�kIWf�\Ldc·¥�¤ i>¤ 5s�,R,¡gLKVjc-t-¤ q£�,R�T�LKVjc·WfRIk�F�¤Ýr�¤ i*�\LKZbRuc-LikDZbT�[YV�hjc
� � %$	 ' %��.,��(� �0/�	���� ���.) 	��W%K����������	 ���*/� ��)1032#2#2Yc£�g[Y�b�,JML �Dc�ynWfegLih���ld~ �BNd~ =dc��UZbR,e�Wfy5[YV�Ldcs�d~d~d~D¤
9¨[YV2�\k��BXKZ\LKR�T2Z�FnX�o��,�,�bZ\h2G,ZbR,eI¤

; � >�¥�¤!¥�V2¡BZbR�WfRIk��I¤�x�[dh�hj¤��UT
WfT2Z\h�T2Z\XjWf�3Xi[YRIh�T2V2�IXKT2Z\[YR«[f�·X
GILKJ>Z\XjWf�3V�LjWYXKT2Z\[YR�JMLiX
GnWfR,Z\h2JMh£� V�[YJ JMLjWYh2�,V�Lik
T2ZbJML_^Sh�LKV2Z\Lihj¤ ������+������ �! (�4��,0/E	�%K���5�6� ����	 /$��+E,dcIl�l hnl 	Y~ ��l 	�lDc =Wl�l��D¤

;no >�¥�¤u¥£V2¡BZbRuc �I¤�x�[dh�hmc WfRIk�q�¤Ý¥�¤ p�Xi¥&kIWfJMhj¤]�UT�[UX
GnWYh2T2Z\X�¡UZbRILKT2Z\X@WfRnWf�b�Bh2Z\h�[f��k,LK�gLK�\[Yy,JMLKR�T
Wf�&ynWfT2GU�®Wi�
�,Z±� �,V�XjWfT2Z\[YR�ZbR]y,GnWfegL��D^`ZbRD�ªLiXKT�Lik � Y O 
LHKPQN�O 
IN�T O UWS)N¯XiLK�b�\hj¤'"#�$���$��	�%�/_c =K}�l h)=WodNdN ��=Wof}�mDc =Wl�l�mD¤

; 	�>�¥�¤�¥£V2¡UZbRuc o�¤��UGILKRuc®WfRIk �I¤-x�[dh
hj¤�¥ T�Lih2TMXjWYh
L¦[f�*Xi[YV2V�LK��WfT2Z\[YR�JMLKT2V2Z\X]Xi[YRIh2T2V2�IXKT2Z\[YR´[f�zW«V�LjWYXKT2Z\[YR
ynWfT2G��®Wj��� V�[YJ JMLjWYh2�,V�LKJMLKR�T�hj¤(��%$	*����% �icn� 	�	�h)=j� 	 � ��=j� 	�lDc =Wl�l 	B¤

;nm >2p�¤ÝP_¤,¥�V2RI[YRIL�WfRIk�r�¤Ýq�¤I5*Wj�UZ\k,h
[YRu¤·F�GIL�GnWfV�kD�&ZbV2ZbR,e@[f�3k,LK�gLK�\[Yy,JMLKRUTWh �£V2e�WfR,ZbµmWfT2Z\[YR«WfRIk��©�,RIXKT2Z\[YR][f�
egLKRI[YJ>Z\X�V�LKed�,��WfT�[YV2��h2�Dh2T�LKJMhj¤7� �%80���)�9���-���.�ªc =j�f}]h)=Wm�� = ��=Wm�of}Ic =Wl�l 	B¤

;nl >�x4¤ �I¤��Wfed�\LK��WfRIk�t-¤ : ��WYh�hm¤ �®[Y�,R�T2ZbR,e¨WfRIk�XK��WYh�h2Z±�©�UZbR,e«WfT2T2V
WYXKT�[YV�h�ZbR�G,ZbedG�kDZbJMLKRIh2Z\[YRnWf�&kD�URnWfJ>Z\XjWf�
h2�Bh�T�LKJMhj¤ ������+E����� �! -:�� �K��+Q� ��	�%K���;)(	������K�,Yc =WmdN hÄ��o�l �B��mf}Ic =Wl�l�oD¤

;)=j~ >�q�¤ÝF�¤!�WfR,¡Dh£WfRIk��I¤ p�¤.p«WfGnW�°��g¤��UT
Wf�,Zb�bZbTw��[f�-XK�DXK�bZ\XzegLKRIL�JM[Uk,LK�\h��©[YVsh2�Dh2T�LKJMh�ZbRU�g[Y�b�UZbR,e@V�LKy,V�Lih�h2Z\[YRu¤
������+E����� �! -:�� �K��+Q� ��	�%K���<)(	����)�K�,dc 	�}]hÄNd�dN �BNdNf}Ic =Wl 	�mD¤

;)=�=�> �I¤·&WfV�k�WfRIk�PÊ¤·t¯Wf�Ik,LKVj¤ q£[m� �®LK�b�sk,[BLihaF¯�,V2ZbR,e��ÝhMT2GILi[YV2�§[f��JM[YV2y,GI[YegLKRILih2Z\h@�®[YV2¡ � ������+������8�! 
:�� �Q��+K�$��	�%K���<)(	������ �,dc,} � h �d~ = � �dN =dc =Wl 	�}I¤

;)=j� >27�¤Y&WfV2¡YWfZnWfRIka��¤YtuLKZb�,�\LKVj¤�x�[Y�,�Ih�T2RILih�h3ZbRMh2ZbJ>y,�\L��,Z\[BX�GILKJ>Z\XjWf�IRILKTw� [YV2¡Dhj¤=
<������+K�KcBN�m 	�hnl =jN ��l =
	Bc�=Wl�l 	B¤

×�× Í�s�t�u�v$w



Nd~ �'	�� ��� ����������

;)=jN >�¥�¤u�LKRD^15*[YV�WfRIk�� ¤ � Wf¡BG,ZbR,Z`¤ � �b�Ih2T�LKV2ZbR,e]egLKRIL�L_�By,V�Lih�h�Z\[YR¶ynWfT2T�LKV2RIhj¤¦PwR �6+Q�W% �K�K��	���0/ �Q -�	� ��:���	 +!�
�A�]�]�I��� �E���1��+E������	��������7�b���W W��+K����% � ��� �b���������*����	��������.�����)�Q% ���)��+ )(	������K�, * &�� �5�6��)-,  # gcBynWfegLih�NdN �
}��DcI7£LK� �·[YV2¡5cI7�¤ ��¤bc =Wl�l�lD¤I¥ �6p o�V�Lih
hj¤

;)=K}�>25�¤f�LKV2�\LjWfR�T WfRIk�*¤�i*�,Zby�LKV�hm¤ �£�nWf�bZbT
WfT2Zb�gL£WfRIk�³U�nWfR�T2ZbT
WfT2Zb�gL�h2ZbJ4�,��WfT2Z\[YR h3®V2Z\kDedZbR,e*T2GIL�e�Wfyu¤&�A+���	 ' %$	����
�E�.�1��� � 	)�����%E�Kc.l�� hÄ� =�� �B����oDc =Wl�l 	B¤

;)=�� >2p�¤ÝF�¤u�[YV2Z\h2�,¡¶WfRIk �I¤ �I¤ F-�Dh�[YRu¤¦®Z±� �,V�XjWfT2Z\[YR�WfRnWf�b�Bh�Z\h�[f��W¦JM[Bk,LK� [f�&J>ZbT�[YT2Z\X@Xi[YR�T2V�[Y�®ZbR¨�©V�[Ye�LKedeghj¤
������+E����� �! -:�� �K��+Q� ��	�%K���<)(	����)�K�,dc =Wl�� hno�l ��m��Dc =Wl�l�mD¤

;)=Wo >27�¤ g�¤D®V2ZbT2T�[YRu¤b&#�Q� % ��	���� � �'	 � ��/�	��������$� � ��	����]/'����� :�� �$	�+��4� ��� 	�%K����	����I/'�*��) 	����)�K�,d¤3¥&XjWYk,LKJ>Z\Xzo�V�Lih�hjc
tu[YRIk,[YRuc =Wl�m�oD¤

;)=
	�>�o�¤Ý¥�¤u®V�[j�&R�WfRIk 5�¤²�[YT�h2T�LKZbRu¤ar3�By,�\[YV2ZbR,e�T2GIL�RILK� � [YV2�\k�[f�®T2GIL�egLKRI[YJMLa�&ZbT2G 5@7£¥{J>Z\XKV�[gWfV2V
Wi�Dhj¤

j������+Q� "#���L�$��	�%$/_cn� = B©h2�,y,y,�\LKJMLKRUTED�hÄNdN �BN 	Bc =Wl�l�lD¤

;)=Wm >2p�¤ �I¤3®V�[j�&RIh�T�LKZbRuc �n¤ p�¤3FuV�LKRUTjc&WfRIk p�¤Ù��¤3�[Yed�Ih2¡BZ`¤^g,�,RIXKT2Z\[YRnWf��egLKRI[YJ>Z\Xihj¤�PwR p�¤3o3WfT2T�LKV�h�[YR�WfRIk
p�¤,q*WfRIk,LK�`cILikDZbT�[YV�hjc4:]+K�����0/�" ��	���� �*��) 	���	 �W ��+E������	�%�/KcDynWfegLih�� 	 �B��lD¤nr��\h
LK�UZ\LKVjc����B�©[YV�k²c =Wl�l�mD¤

;)=Wl >25�¤Ýt·¤!®V2�,T2��WfeIc²¥�¤Ýx4¤ : Wf�by�LKVjc²WfRIk�5�¤Ýq�¤�p]Zb�b�bZ\hm¤8i*RI[m�&�\LikDegL_^`�nWYh�Lik¨h2ZbJ��,��WfT2Z\[YR¨[f� 5@7£¥ JMLKT
Wf�5[Y�bZ\h2Jkh
o�V�LikDZ\XKT2Z\[YR�[f��LKR,µi�UJML�WYXKT2Z\[YRu¤ �b���(��� �1��+ �4� ��� 	�%K����	����I/'	 ���	�I� )(	��0/$%$	*����%E�E/_c 	 B!=�D�hnl ��=WlDc =Wl�l =d¤

;Ä�d~ >�s¤3®�,RI[j�zc �I¤ ^So ¤ i�LKV2RILK�gLKµgc : ¤#�g[Y�b�gc�WfRIk 5�¤�F�GI[YJaWYhj¤�o WfT2T�LKV2R¢�ª[YV2JaWfT2Z\[YR§�U��V�LjWYXKT2Z\[YRD^SkDZ±°5�Ih2Z\[YR
ZbRIh2T
Wf�,Zb�bZbT2Z\LihWh¯¥£y,y,�bZ\XjWfT2Z\[YR�T�[�JM[YV2y,GI[YegLKRILih�Z\h�ZbR.�8P$U�Y$U"��
IN)S�TD¤ ������+������]�! �:��I�Q��+K�$��	�% ���3)(	����)�K�,dc mf}]hnod��l �
of}�lDc =Wl�md~D¤

;Ä� =�>�� ¤n®�,V�h2T�LKZbRu¤&¥6RILKTS�®[YV2¡�JM[Uk,LK� [f�·k,LK�gLK�\[Yy,JMLKR�T
Wf�3egLKRIL�G,Z\LKV
WfV�X�G��g¤ ������+E����� �Q :�� �Q��+K�$��	�%K����)(	����)�K�,dc
=
	�}]h)= ��=�=dc =Wl�l��D¤

;Ä�d� >2i>¤ �s¤�� GILKRuc5¥�¤ �®h�Zb¡
	Yh2µK^17*Wfed�gc²*¤ : ���YVÐ°��gc �I¤ �·Wf�`c5*¤�7s[j�dWf¡�c²WfRIk �I¤ �I¤5F·�Bh�[YRu¤'i*ZbRILKT2Z\X>WfRnWf�b�Dh2Z\h*[f�
W4JM[Y�\LiXK�,��WfV£JM[Uk,LK�u[f� T2GIL*�,�Ik,kDZbR,eM�gLjWYh2T�XiLK�b�uXK�DXK�\Ld¤6����� �Q%$������+ ) 	����)�K�,��! j�	� �-� �����±c =�= B!=�D�hÄN�o�l �BN�l =dc
�d~d~d~D¤

;Ä�dN >�F�¤�� GILKRuc ��¤ g Zb�b¡g[j�5c�WfRIk���¤Ù��¤3�U¡UZ\LKRnWD¤�Pwk,LKRUT2Z±� �BZbR,e�egLKRILaV�LKed�,��WfT�[YV2�¶RILKTw� [YV2¡Dh4�©V�[YJ L_�Dy5LKV2ZbJMLKR�T
Wf�
kIWfT
WD¤ PwR��6+Q�W% �K�Q��	����/��! '�	� � :���	 +!� �A�]�]�I���&�E�.�1��+�������	�������� �b���W W��+K����% �2��� �b���(�����*� ��	�������������� �Q%$������+
) 	����)�K�,�* &�� �5�6��) ,  # gcDynWfegLih#lf} ��=j~dNDc�7£LK� �·[YV2¡5c]7�¤ ��¤bc =Wl�l�lD¤I¥ �6p o�V�Lih�hm¤

;Ä�f}�>�F�¤ � GILKRuc²q�¤Ýt-¤5q£Ldc²WfRIk : ¤ p�¤ � GU�,V�X�Gu¤ p�[Bk,LK�bZbR,e�egLKRIL�L_�Dy,V�Lih�h2Z\[YR«�&ZbT2G¬kDZ±°²LKV�LKR�T2Z�Wf�-Li³U�nWfT2Z\[YRIhj¤�PSR
x4¤Ý*¤�¥£�bT2JaWfRuc i>¤3t¯Wf�Ik,LKV�kIWf�\Ldc®¥�¤ i>¤ 5s�,R,¡gLKVjc·t·¤ q£�,R�T�LKVjc®WfRIk�F�¤Ýr�¤bi*�\LKZbRuc-LikDZbT�[YV�hjc � � %$	 ' %���,0���
� �0/E	 ��� ��� ) 	��W%K���(��� ��	 ���*��6��)-,  # gc��g[Y�b�,JML�}Ic�ynWfegLih���l ��}�~Dc��UZbR,e�Wfy�[YV�Ldc2=Wl�l�lD¤ 9¨[YV2�\k �BXKZ\LKR�T2Z�FnX
o��,�,�bZ\h2G,ZbR,eI¤

;Ä��� >�x4¤ �I¤ � GI[,c�p�¤ �I¤ ��WfJ>y,��LK�b�`cUr�¤Ý¥�¤ 9�ZbR,µjLK�\LKVjcUt-¤U�UT�LKZbR,JMLKT2µgcB¥�¤ �®[YRU�®Wi�gcDt-¤ 9¨[UkDZ\X
¡YWDcUF�¤ : ¤�9¨[Y�±�ªh2��LKV2eIc
¥�¤Ýr�¤ : Wf�,V2Z\LK�bZ�WfRuc.5�¤,t¯WfRIk,h2JaWfRuc]5�¤ �I¤ntu[UX
¡UGnWfV2Tjc�WfRIk¦x4¤ 9�¤I5�Wi�BZ\hj¤�¥ egLKRI[YJML_^`�&Z\k,L4T2V
WfRIh�XKV2Zby,T2Z\[YRnWf�
WfRnWf�b�Bh2Z\h�[f� T2GIL*J>ZbT�[YT2Z\X�XiLK�b�uXK�BXK�\Ld¤ �����)�K%$���)��+�� �����±cI� hno�� � 	YNDc =Wl�l�mD¤

;Ä��o > �I¤��®[Y�b��WYk,[f^ �sZ\k,Lihj¤s¥�T2V
WfRIhÐ�©[YV2JaWfT2Z\[YRnWf�±^`edV
WfJ>JaWfV4Wfy,y,V�[gWYX
G¬T�[MT2GIL�h2T2�IkD��[f�-T2GILzV�LKed�,��WfT2Z\[YR¬[f�-egLKRIL
L_�By,V�Lih�h�Z\[YRu¤ ������+E����� �! -:�� �K��+Q� ��	�%K���;)(	������K�,Yc =jN�o h }�~dN ��}����Dc =Wl�m�lD¤

;Ä� 	�> �I¤ �®[Y�b��WYk,[f^ �sZ\k,Lihj¤3PwR�T�LKedV
WfT2Zb�gLsV�LKy,V�Lih�LKR�T
WfT2Z\[YRIh£[f�¯T2GIL£V�LKed�,��WfT2Z\[YR�[f�¯egLKRIL*L_�By,V�Lih�h�Z\[YRu¤¯PwR �I¤ �®[Y�b��WYk,[f^
�£Z\k,Lihjcf*¤�p«Wfe�WYh
WfR,Zb¡5cYWfRIk�F�¤ g�¤f�UJ>ZbT2GucdLikDZbT�[YV�hjc#�E�.�1�*�+!� ��	 80�5�4� ��+!��� % � �E/(�*�A�����)�Q% ���)��+4)(	����)�K�,dcYynWfegLih
=
	�l �B�d~dND¤]p�PÜF o�V�Lih�hmc���WfJ4�,V2Z\kDegLdc�p�¥�c =Wl�l�oD¤

;Ä��m > �I¤ �®[Y�b��WYk,[f^ �sZ\k,LihjcYx4¤ p�¤ : �,T2Z\HKV2V�LKµK^Sx�\[dhmcYWfRIk : ¤j�LK�±^Sr�R,ed�,Z±�²¤�7sLKTS� [YV2¡Dh [f�BT2V
WfRIh�XKV2Zby,T2Z\[YRnWf�BV�LKed�,��WfT2Z\[YR
LKRIXi[Uk,Lik¦ZbR]W�edV
WfJ>JaWfT2Z\XjWf� JM[Bk,LK�`¤�) 	��0�.,0/��1�$� /KcD}�	�h)=j~dN ��=�=WmDc =Wl�l�mD¤
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���������
	������������	�����������	������! �"#�����$��	�%'&(������)���*��+�,-�.,0/$�1���2/ N =

;Ä��l > �I¤ �®[Y�b��WYk,[f^ �£Z\k,Lihmc¯*¤ p�Wfe�WYhÊWfR,Zb¡�c¯WfRIk¬F�¤ g�¤¯�UJ>ZbT2Guc�LikDZbT�[YV�hj¤/�E�.�1���+Q����		80���4�#��+Q�W� %%� �E/ �*� ����� �Q%$������+
) 	����)�K�,d¤ p�PwF o�V�Lih
hjc ��WfJ4�,V2Z\kDegLdc�p�¥�c =Wl�l�oD¤

;ÄNd~ >�¥�¤ �®[YV2R,Z\h2GD^S�[j��k,LKRu¤�� ���������-���.�*��� /#�! �6��� ,0�-���<	���� ��	�%�/K¤Io [YV2T2��WfRIkao�V�Lih�hmcgtu[YRIk,[YRucgV�LK�BZ\h�Lik>LikDZbT2Z\[YRuc
=Wl�l��D¤

;ÄN =�>�q�¤Yk,L �g[YR,e�WfRIk p�¤Yo WfegLd¤ �£�nWf�bZbT
WfT2Zb�gL�h2ZbJ��,��WfT2Z\[YR�[f����WfV2egL�WfRIkMXi[YJ>y,�\L_��egLKRILKT2Z\X�V�LKed�,��WfT�[YV2��h��Bh2T�LKJMhm¤
PSR�9�¤dq£[YV2RucgLikDZbT�[YVjc��6+Q�W% �K�Q��	����/'�! (�	�I���	�]�	� � ��+Q�9�I�Q��� �b���W W��+K����% �@���/�A+$��	 ' % 	���� �E�.�1�$���
	������% �9* � ���(�
032#2#2YcDynWfegLih =K}]= ��=K} �Dcn¥£JMh2T�LKV�kIWfJ�cn�d~d~d~D¤IP����@o�V�Lih�hm¤

;ÄNd� >�q�¤uk,L �g[YR,e�WfRIk�¥�¤¯x�Zbyu¤�F�GILaXi[YJ>y,�,T�LKV�V�LK�g[Y�b�,T2Z\[YR�ZbR�h�XKZ\LKRIXiL�h>�UT�LKyIh4T�[m�®WfV�k,h�T2GILMV�LjWf�bZbµmWfT2Z\[YR�[f�
Xi[YJ>y,�,T�LKVÐ^Sh2�,y,y�[YV2T�Lik�kDZ\h�Xi[j�gLKV2�¦LKRU�UZbV�[YR,JMLKRUT�hj¤ �A+$��	 ' %$	���� �E�.�1��� � 	)�����% �Kc.l =�hÄ�d��� �B����oDc =Wl�l 	B¤

;ÄNdN >2p�¤�5sLK�b�,V�
IX
¡�¤ 5sZ\h�XK�Ih�h2Z\[YRu¤uPwR� �]	����E/ )(	������K�	 �$�]�E/(� �������E/<�����b���.��	 �]��	 ���2"��$���$��	 �$�I�icDynWfegLsNdNDcDt²�g[YRuc
=Wlf}�lD¤��-kDZbT2Z\[YRIh�kD� �67£x*��¤

;ÄNf}�>�o�¤�k��ÝqsWYLih�LK�\LiLKVjcfv�¤W9¨LKRucd��¤�g,�,G,V2JaWfRucgWfRIk�x4¤��B[YJM[Yed�BZ`¤�tuZbRILjWfV�JM[Bk,LK�bZbR,e£[f�,JMx#7s¥�L_�By,V�Lih
h2Z\[YR4�\LK�gLK�\h
kD�,V2ZbR,e �67���k,LK�gLK�\[Yy,JMLKR�TzWfRIk�ZbRYpÐ�,V2�g¤�PSR�x4¤Ý*¤I¥£�bT2JaWfRuc�i>¤It�Wf�Ik,LKV�kIWf�\Ldc�¥�¤ i>¤]5s�,R,¡gLKVjc�t-¤nq£�,R�T�LKVjc
WfRIk¬F�¤Ýr�¤ i*�\LKZbRuc¯LikDZbT�[YV�hjc�� � %$	 ' %��.,����I�0/E	 ��� ��� ) 	��W%K����������	 ���*�� ��) ,  # �c²�g[Y�b�,JML�}Ic²ynWfegLih�}]= � �d�Dc
�UZbR,e�Wfy�[YV�Ldc =Wl�l�lD¤]9¨[YV2�\k��BXKZ\LKR�T2Z�FnX�o��,�,�bZ\h2G,ZbR,eI¤

;ÄN�� >�s¤Ý¥�¤�r-kDe�WfVjc : ¤ p�¤ �sk,LK�b�`c&WfRIk : ¤·�BX�G��,�,ZbegLKVj¤ ¥ egLKRILKT2Z\X]h��&ZbT�X�Guc��nWYh�Lik§[YR´RILKe�WfT2Zb�gL�V�LKed�,��WfT2Z\[YRuc
h2GnWfV2y�LKRIh�h2T2V2Zby�Lih�ZbR �AP$U�Y U"��
IN)S�T�LKJ4�,V2�g[dhj¤ � �%80���)�9���-���.�*���6"#�����$��	�%�/Kc =j~ h)=j�f} ��=K}��Dc =Wl�m�lD¤

;ÄN�o >2p�¤Ý*¤mr-Z\h�LKRucYo�¤ÝF�¤g�Uy5LK�b�bJaWfRucdo�¤ ��¤Y®V�[j�&RucgWfRIk25�¤m�[YT�h2T�LKZbRu¤�� �b�Ih2T�LKV3WfRnWf�b�Dh2Z\h3WfRIk�kDZ\h�y,��Wi�4[f�IegLKRI[YJML_^
�&Z\k,L L_�Dy,V�Lih�h2Z\[YR�ynWfT2T�LKV2RIhj¤ �6+Q�W% �K�K��	���0/@�! �	� �4
j����	�������� �#%K� ������, �Q �L%$	��$��% �E/#�! �	� ��� ���zc l�� h)=K}�m�odN �
=K}�m�o�mDc =Wl�l�mD¤

;ÄN 	�>2p�¤Ý*¤jr��\[m�&ZbT2µ�WfRIk���¤�tuLKZb�,�\LKVj¤U¥�h2�BR�T2GILKT2Z\X®[dh�XKZb�b��WfT�[YV2�zRILKTw� [YV2¡4[f�IT2V
WfRIh
XKV2Zby,T2Z\[YRnWf�BV�LKed�,��WfT�[YV�hm¤�
<������+K�Kc
}�~dN hÄNdN�� �BNdN�mDc!�d~d~d~D¤

;ÄN�m >�x4¤Ù��¤²r�V2��WfRIk : ¤Ù��¤ p]Z\X
GnWYLK�\hj¤��BLKRIh2ZbT2Zb�BZbTS�¬[f���,Z\[Y�\[YedZ\XjWf�·JM[Bk,LK�\h�T�[¦LKV2V�[YV�hzZbR¬ynWfV
WfJMLKT�LKV�Lih2T2ZbJaWfT�Lihj¤
PSR�x�¤Ýs¤n¥��bT2JaWfRuc]i>¤nt¯Wf�Ik,LKV�kIWf�\Ldc!¥�¤ i>¤]5s�,R,¡gLKVjcnt·¤nq£�,R�T�LKVjc!WfRIk]F�¤Ýr�¤.i*�\LKZbRuc!LikDZbT�[YV�hjc � � % 	 ' % ��,0���
� �0/E	 ��� ��� ) 	��W%K���(��� ��	 ���*��6��)-,  # gc��g[Y�b�,JML�}Ic�ynWfegLih �dN ��of}Ic��UZbR,e�Wfy�[YV�Ldc2=Wl�l�lD¤ 9¨[YV2�\k �BXKZ\LKR�T2Z�FnX
o��,�,�bZ\h2G,ZbR,eI¤

;ÄN�l > �I¤²r��,µjLKRnWfTjc �s¤ � GILKJ>��WDc�WfRIk¨*¤ ��WYXi³�¤>¥ ¡URI[m�&�\LikDegLM�nWYh�L��ª[YV�� ��[�HKS�T JLU G�T0YWMVHKP4egLKRIL>ZbRUT�LKV
WYXKT2Z\[YRIh
ZbR��g[Y�b�gLik@ZbR�ynWfT2T�LKV2R��ª[YV2JaWfT2Z\[YRu¤ PSR�F�¤ : WdWYh2T�LKV2��WfRIk²c,o�¤ izWfV2yuc i>¤�izWfV2y,�b�Ihjc �s¤ �£�,µj[Y�,R,Z\hmc��s¤I�DWfRIk,LKVjc
WfRIk�¥�¤ �·Wf�\LKRIXKZ�WDc�LikDZbT�[YV�hjc � +!�W%E�K�Q��	 ��0/8�Q �	�I��� 	  ��	� �E�.�1��+�������	��������;�b���W W��+K����% �8�����E�.�1��� � 	)����.� �.,0/��1���2/
 $��+@�����)�K%$���)��+ ) 	����)�K�,�*+� �]��)��  ��jcDynWfegLih<=j~�m ��=�=WlDc�p�LKR,�\[>o3WfV2¡�c �®¥�c =Wl�l 	B¤n¥£¥s¥£P o�V�Lih�hj¤

; }�~ >>��¤ g Z\LK�\k,hjc ��¤ i�[YGnWfV
WDc�WfRIk_5�¤ �I¤·tu[BX�¡BGnWfV2Tj¤ g,�,RIXKT2Z\[YRnWf�segLKRI[YJ>Z\Xihj¤ �6+Q�W% � �Q��	 ��0/ �! k�	� ��
j� ��	��������
�(%K� ������,C�! @��% 	�����% �E/2�! j�	�I��� ����c]l�o hnm�md��� ��m�md��oDc =Wl�l�lD¤

; }]=�>2i>¤ 5�¤Ign[YV2�,�Ihj¤ �£�nWf�bZbT
WfT2Zb�gL�y,V�[UXiLih�h�T2GILi[YV2�g¤ �A+���	 ' %$	����&�E�.�1��� �
	���$��% �Kc��f}]hnm�� ��=Wo�mDc =Wl�mf}I¤
; }�� >27�¤WgIV2Z\LikDJaWfRuc p�¤mt²ZbR,Z�Wf�`cdPÊ¤�7sWYX
G,JaWfRucgWfRIk 5�¤jo L �ÝLKVj¤ �£h2ZbR,e£�Wj�gLih2Z�WfR�RILKTS� [YV2¡Dh T�[£WfRnWf�b�BµjL L_�Dy,V�Lih�h2Z\[YR

kIWfT
WD¤nPwR-�6+!��% �K�Q��	 ��0/<�! (�	�I��� ����+��	� �A�]�.� ��� �E���1��+E������	����������b���W W��+K����% �@��� �b���������*����	�������� ����� �Q%$������+
) 	����)�K�,�* &�� �5�6��) 0�2#2#2YcI7sLK� �·[YV2¡5cI7�¤ �>¤bcI�d~d~d~D¤I¥ �6p o�V�Lih�hj¤

; }�N >>��¤Ig,�,G,V2JaWfRucnv�¤ 9¨LKRuc : ¤Ù��¤]p]Z\X
GnWYLK�\hjcnWfRIk�x4¤n�B[YJM[Yed�BZ`¤ : LKRILKT2Z\X�RILKTw� [YV2¡�ZbRD�ªLKV�LKRIXiLd¤5�E���1��+ ������+E�����òc
=j~f}Ic =Wl�l 	B¤

; }d}�>�¥�¤Ýx�¤ : Wf�by5LKVjcL5�¤Ýt·¤�®V2�,T2��WfeIcuWfRIk�5�¤Ýq�¤�p]Zb�b�bZ\hm¤8i*RI[m�&�\LikDegL_^`�nWYh�Lik¨h2ZbJ��,��WfT2Z\[YR¨[f� 5@7£¥ JMLKT
Wf�5[Y�bZ\h2Jkh
o�V�LikDZ\XKT2Z\[YR¨[f�®WYXKT2Z\[YR¨WfRIk«LKR��BZ\h2Z\[YR,JMLKR�Tz[f�®ynWfT2G��®Wj�Bhm¤zPSR«t-¤5q£�,R�T�LKVjc²LikDZbT�[YVjc��A+$��	 ' % 	������E�.�1��� �
	���$��% �
�����������)�Q% ���)��+-)(	����)�K�,dc·ynWfegLihMN�o�� �BN�l��D¤�¥£¥s¥£P�o-V�Lih�h��0p�PwF o�V�Lih�hmc p�LKR,�\[«o3WfV2¡�c �®¥�� ��WfJ��,V2Z\kDegLdc
p�¥�cL=Wl�ldND¤

×�× Í�s�t�u�v$w



Nd� �'	�� ��� ����������

; } � >�F�¤Ù��¤ : WfV�kDRILKVjc �s¤Ýx4¤���WfRUT�[YVjc¦WfRIk �I¤ �I¤��®[Y�b�bZbRIhj¤ �®[YRIh2T2V2�IXKT2Z\[YR [f�]W egLKRILKT2Z\X�T�[Yeded�\L´h2�&ZbT�X
G ZbR
� Y$O 
LHKPQN�O 
IN�TCO UWS)NS¤�
<������+Q�Kcn}�~dN hÄNdN�l �BNf}��Dc!�d~d~d~D¤

; }�o >2p�¤ : Zb�Ih�[YR§WfRIk �n¤ ®V2�IX
¡�¤«¥£R�L �aXKZ\LKR�TaWf�beg[YV2ZbT2G,J �ª[YV4egLKRILKV
WfT2ZbR,e¬T2V
W�p2LiXKT�[YV2Z\Lih>[f�£h2T�[BX�GnWYh�T2Z\XaegLKRIL
V�LKed�,��WfT2Z\[YR´V�LjWYXKT2Z\[YRIhj¤§F�LiX�G,R,Z\XjWf�*x�LKy5[YV2TMr-F&x£~d��oDc�o3WfV
Wf�b�\LK�sWfRIk 5sZ\h2T2V2Zb�,�,T�Lik �®[YJ>y,�,T2ZbR,e : V�[Y�,yuc
��Wf�\F¯LiX�Guc!o WYhÊWYk,LKRnWDc��®¥�c =Wl�l�mD¤

; }�	�>�¥�¤ : Z\LKV�LKVj¤ : LKRILKV
WfT2Z\[YR¦[f�u�,Z\[Y�\[YedZ\XjWf�!ynWfT2T�LKV2RIh&WfRIka�©[YV2Jkh-�B[YJML£y,G��Dh2Z\XjWf�`cUJaWfT2GILKJaWfT2Z\XjWf�`cIWfRIka�\[YedZ\XjWf�
WYh2y�LiXKT�hm¤��6+!� �+Q��/ /<	 �)(	��9�&��,0/E	�%�/<����������� �Q%$���)��+ )(	������ �,dcnN 	�h)= ��}�	Bc =Wl�m =d¤

; }�m >�¥�¤ : Z\LKV�LKV�WfRIk�q�¤ p�LKZbR,GnWfV�kDTj¤�¥$T2GILi[YV2�¨[f���,Z\[Y�\[YedZ\XjWf�®ynWfT2T�LKV2R¶�ª[YV2JaWfT2Z\[YRu¤ �<, � ��+����$��	���c =j� hÄNd~ �BN�lDc
=Wl 	Y�D¤

; }�l >25�¤ÝF�¤ : Zb�b�\Lih2y,Z\Ld¤>r3�IWYXKTzh2T�[UX
GnWYh2T2Z\XMh2ZbJ��,��WfT2Z\[YR¶[f�&Xi[Y�,y,�\Lik¨X�GILKJ>Z\XjWf� V�LjWYXKT2Z\[YRIhj¤ ������+������ �! �4��,0/�	�%K���
�6� ����	 /$��+E,dcIm = Bª��� D�hÄ�dNf}�~ �B�dN�o =dc =Wl 	�	B¤

; �d~ >25�¤ÝF�¤ : Zb�b�\Lih2y,Z\Ld¤®¥%V2Zbeg[YV�[Y�Ihsk,LKV2Zb�dWfT2Z\[YR�[f��T2GILzX�GILKJ>Z\XjWf� JaWYh2T�LKVsLi³��nWfT2Z\[YRu¤ �4��,0/E	�%K�/�4c =Wm�m h }�~f} ��}����Dc
=Wl�ld�D¤

; � =�>�t-¤ : ��WYh
hj¤ � ��WYh�h2Z�FnXjWfT2Z\[YR�[f�u�,Z\[Y�\[YedZ\XjWf�5RILKTS�®[YV2¡Bh��U�MT2GILKZbV®³U�nWf�bZbT
WfT2Zb�gLskD�URnWfJ>Z\Xihj¤ ������+������ �! �:�� �K��+Q� � �
	�%K���=) 	����)�K�,dc �f}]hnm�� ��=j~ 	Bc =Wl 	 �D¤

; �d� >�t-¤ : ��WYh�hm¤ �®[YJ4�,ZbRnWfT�[YV2Z�Wf�zWfRIk§T�[Yy5[Y�\[YedZ\XjWf��JMLKT2GI[Bk,hMZbR´RI[YR,�bZbRILjWfV@X
GILKJ>Z\XjWf��¡BZbRILKT2Z\Xihj¤ ������+E�����#�! 
�6� ����	�% ��� �4��,0/E	�%�/Kc.odNIB }�D�h)=jNd��� ��=jNdN��Dc =Wl 	 �D¤

; �dN >�t-¤ : ��WYh�hm¤ : �\[Y�nWf�BWfRnWf�b�Dh2Z\hu[f�,RI[YR,�bZbRILjWfV3X�GILKJ>Z\XjWf�B¡UZbRILKT2Z\Xihj¤dPwR4*¤j�LKV2RILdcYLikDZbT�[YVjc ���*����	 /$��	�% ��� ���K% �����]	�%�/9*
� ��+$��)���: 	��-�(� � �]����������� � +!�W%E�E/ /W�E/_c!ynWfegLih£N =�= �BNf}�lD¤Io-�\LKR��,J o-V�Lih�hjc]7sLK� �·[YV2¡�c =Wl 	�	B¤

; �f}�>�t-¤ : ��WYh�h-WfRIk �s¤Yq�Zb�b�`¤ �£V�k,LKV�LikMWfRIk>kDZ\h�[YV�k,LKV�Lik>kD�URnWfJ>Z\Xih-ZbR�V
WfRIk,[YJ{RILKTS� [YV2¡Dhj¤ � ��+Q�9�&��,0/�	�%�/�� �$���1��+E/_c
}]= B�o D�h ��l�l ��od~f}Ic =Wl�l�mD¤

; ��� >�t-¤ : ��WYh
hsWfRIk¬��¤Ý¥�¤�izWf�D°�JaWfRu¤ �®[f^S[Yy�LKV
WfT2Zb�gL�Xi[YJ>y5[YRILKR�T�hjc5h2ynWfT2Z�Wf� �\[BXjWf�bZbµmWfT2Z\[YR¬WfRIk�[dh�XKZb�b��WfT�[YV2��XiLK�±^
�b�,��WfV�kD�URnWfJ>Z\Xihm¤ ������+E����� �! -:�� �K��+Q� ��	�%K���;)(	������K�,Yc!Nf}]hÄ� =Wl �B�dN 	Bc =Wl 	Y�D¤

; ��o >�t-¤ : ��WYh�h�WfRIk¨��¤Ý¥�¤�izWf�D°�JaWfRu¤�F�GIL��\[YedZ\XjWf��WfRnWf�b�Dh2Z\h�[f� Xi[YRUT2ZbR��I[Y�Ih4RI[YRD^`�bZbRILjWfV��,Z\[UX
GILKJ>Z\XjWf�-Xi[YR�T2V�[Y�
RILKTS� [YV2¡Dhj¤ ������+E����� �! -:�� �Q��+Q�$��	�%K����)(	����)�K�,dcnN�l h)=j~dN ��=j��lDc =Wl 	YND¤

; � 	�>�t-¤ : ��WYh�h�WfRIk �I¤Ù��¤3o3WYh2T�LKV2RnWYX�¡5¤¬o�V�LikDZ\XKT2Z\[YR¢[f���bZbJ>ZbT�XK�BXK�\Lih�ZbR�JaWfT2GILKJaWfT2Z\XjWf�&JM[Uk,LK�\h�[f���,Z\[Y�\[YedZ\XjWf�
[dh�XKZb�b��WfT2Z\[YRIhj¤4)(��� � �$��	��\�! @�����	� ��������	�%K���=)(	������ �,dc,}�~ hÄ� 	 ��}d}Ic =Wl 	�mD¤

; ��m >�t-¤ : ��WYh
h4WfRIk �I¤Ù��¤�o WYh�T�LKV2RnWYX�¡5¤��UT
Wf�,�\La[dh�XKZb�b��WfT2Z\[YRIh�ZbR¨JaWfT2GILKJaWfT2Z\XjWf��JM[Bk,LK�\h4[f�&�,Z\[Y�\[YedZ\XjWf��Xi[YR�T2V�[Y�
h2�Bh�T�LKJMhj¤ ������+E����� �! @��� �	� ��������	�%K���<)(	������ �,dc.o hÄ�d~ 	 �B�d�dNDc =Wl 	�mD¤

; ��l >�t-¤ : ��WYh�hsWfRIk�x4¤�o lKV�LKµg¤stuZbJ>ZbT*XK�DXK�\L�[dh�XKZb�b��WfT2Z\[YRIh*ZbR�Xi[YJ>ynWfV2T2JMLKRUT
Wf�-X�GILKJ>Z\XjWf�-h2�Dh2T�LKJMhj¤ ������+������b�! 
�6� ����	�% ��� �4��,0/E	�%�/Kc.o = B!=j� D�h �d�f}�� � �d�f}�lDc =Wl 	�}I¤

;nod~ >�¥�¤ : [Y�\kD�5LKT�LKVj¤ )(	��W% � ����	�%K���4� / %$	 ���)����	����I/@������� ��� �
���)��+#&���,��	���2/�� :�� �8�����)�Q% ���)��+ )A�0/ ��/j�Q ��#��+E	��W��	�%
����� �6��� ����	�% )8�9��� 8W	�����+K¤ ��WfJ��,V2Z\kDegL �£R,Zb�gLKV�h2ZbTS��o�V�Lih�hmc���WfJ4�,V2Z\kDegLdc =Wl�l 	B¤

;no =�>�s¤ �s¤ : [U[BkD�&ZbRu¤�:����(� ��+Q���7� +�����]	 �W����	�����	�� � ��� � /K¤�¥&XjWYk,LKJ>Z\Xzo�V�Lih�hjc.7£LK� �·[YV2¡5c]7�¤ ��¤bc =Wl�odND¤
;nod� >�s¤ �s¤ : [U[BkD�&ZbRu¤ �sh�XKZb�b��WfT�[YV2�«�5LKGnWi�BZ\[YVzZbR¶LKR,µi�BJaWfT2Z\XMXi[YR�T2V�[Y� y,V�[UXiLih�h
Lihj¤>PSR : ¤L9¨LK��LKVjc LikDZbT�[YVjc��#� �

8 ����% ��/j	����6��� ,0�-�8&(������)����	����ncIynWfegLih�}���� ��}�N�mD¤Io�LKV2e�WfJM[YR«o�V�Lih�hmc����U�ª[YV�k²c =Wl�o��D¤
;nodN >�s¤ �s¤ : [B[UkD�&ZbR¬WfRIk«��¤Ý¥�¤.izWf�D°5JaWfRu¤s Z±�©�,V�XjWfT2Z\[YRIhjc�GnWfV2JM[YR,Z\XihjcuWfRIk]T2GILz�ª[Y�,VsXi[Y�\[YVs�&GILiLK� JM[Uk,LK�3[f�

�AP$U�Y U"��
IN)S�T>k,LK�gLK�\[Yy,JMLKR�Tj¤sPwR]¥�¤ : [Y�\kD�5LKT�LKVjc!LikDZbT�[YVjc � ��� � �*� � ��� � �.	)������ �
	���	� �L+Q��� ��
9�I��+�	 ���$�.� /2�*�
:�� �Q��+K�$��	�%K��� ���W����� /_c,ynWfegLihs� =jN �B�d� 	B¤I¥&XjWYk,LKJ>Z\X4o-V�Lih�hjcItu[YRIk,[YRuc =Wl�m�lD¤

 Ö�×� r



���������
	������������	�����������	������! �"#�����$��	�%'&(������)���*��+�,-�.,0/$�1���2/ NdN

;nof}�>�s¤ �s¤ : [B[BkD�&ZbR�WfRIk ��¤Ý¥�¤�izWf�D°�JaWfRu¤ �UynWfT2Z�Wf�¦GnWfV2JM[YR,Z\Xih�WfRIk$ynWfT2T�LKV2R¸h2y5LiXKZ�FnXjWfT2Z\[YR�ZbR¸LjWfV2�b�
�AP$U�Y U"��
IN)S�T�k,LK�gLK�\[Yy,JMLKR�TWh�o3WfV2T£P_¤3 Z±�©�,V�XjWfT2Z\[YR´h�Li³U�ILKRIXiLihMWfRIk�egLKRIL¦L_�Dy,V�Lih�h2Z\[YRu¤ ������+E�����(�! :�� � �
��+Q� ��	�%K���<)(	����)�K�,dc =K}d}]hÄNd~dN �BN =WlDc =Wl�ld~D¤

;no�� >�o�¤ �I¤Ýr�¤ : [dh�hzWfRIk �I¤²o LiXiXi[Y�Ik²¤ �£�nWfR�T2ZbT
WfT2Zb�gLMJM[Bk,LK�bZbR,e�[f�®h�T�[UX
GnWYh2T2Z\X>h2�Dh2T�LKJMhsZbR¬JM[Y�\LiXK�,��WfV��,Z\[Y�\[Yed�
���¶�Ih�ZbR,e«h�T�[UX
GnWYh2T2Z\X¦o�LKT2V2Z&RILKT�hm¤ �6+Q�W% �K�Q��	����/��! ��	� � 
<����	��������7�(%K� ������,^�! ��%$	*����% �E/k�! ��	� � � ����c
l�� hno 	 �d~ ��o 	 ���Dc =Wl�l�mD¤

;no�o > �I¤ ^St-¤ : [Y�,µjld¤¯o [dh2ZbT2Zb�gLzWfRIk@RILKe�WfT2Zb�gL*XKZbV�XK�,ZbT�h�ZbR¦kD�URnWfJ>Z\XjWf�²h2�Dh2T�LKJMhj¤ ������+E����� �Q )(	������K�	�%K���L�.,0/��1���2/_c
oIB!=�D�h)=�= ��=��Dc =Wl�l�mD¤

;no 	�> �I¤ : V2Z��MT2Gu¤bp�WfT2GILKJaWfT2Z\Xih�[f� XiLK�b�b�,��WfV�Xi[YRUT2V�[Y�uy,V�[UXiLih
h�LihWh3PÊ¤I7sLKe�WfT2Zb�gLs�ªLiLikD�nWYX�¡�T�[�[YRIL*egLKRILd¤ ������+E�����
�! -:�� �Q��+K�$��	�%K���;) 	����)�K�,dcn�d~ hÄ�d~d� �B�d~�mDc =Wl�o�mD¤

;no�m > �I¤ : V2Z��MT2Gu¤bp�WfT2GILKJaWfT2Z\Xih�[f� XiLK�b�b�,��WfV�Xi[YR�T2V�[Y�¯y,V�[UXiLih�h
LihWh3P�PÊ¤Do [dh2ZbT2Zb�gL*�ªLiLikD�nWYX�¡@T�[�[YRIL*egLKRILd¤ ������+E�����
�! -:�� �Q��+K�$��	�%K���;) 	����)�K�,dcn�d~ hÄ�d~�l �B� =WoDc =Wl�o�mD¤

;no�l >>��¤�q*WfJaWfGnWYh2G,ZnWfRIk�q�¤0i*ZbT
WfRI[,¤!�UZbJ��,��WfT2Z\[YRa[f� �8P$U�Y$U"��
IN)S�TsLKJ4�,V2�g[YegLKRILih�Z\hj¤IPwR �s¤Y¥&kIWfJ>Z`cgx�¤ i>¤��LK�\LK�zc
q�¤�i*ZbT
WfRI[,cDWfRIk��s¤gF Wi�B�\[YVjcULikDZbT�[YV�hmc��6+Q�W% � �Q��	 ��0/<�! #�	� �#��	 
��	���E�.�1�$+E��� ��	��������6�b���W W��+K����% �j��� �A+���	 ' %$	����
� 	  �9*6�A+$��	 '6%$	���� � 	  ��� �_cDynWfegLih<=�� = ��=Wod~Dc ��WfJ4�,V2Z\kDegLdc�p�¥�c =Wl�l�mD¤]p�PwF o�V�Lih
hj¤

; 	Y~ >2g®¤ q*Wi�gLihÐ^Sx£[YT2Guc 5�¤Ý¥�¤ 9¶WfT�LKV2JaWfRuc®WfRIk 5�¤Ý*¤3tuLKRnWfTj¤ )(��	��)��	 �� ��
 �I��+$�@�.,0/��1���2/K¤¬¥&k,kDZ\h�[YRD^*9¨Lih2�\LK�gc
tu[YRIk,[YRuc =Wl�mdND¤

; 	�=�>25�¤,qsLiX�¡gLKV2JaWfRu¤·¥ T2�,T�[YV2Z�Wf�¯[YR¦�\LjWfV2R,ZbR,e��&ZbT2G�&Wi�gLih2Z�WfR�RILKTw� [YV2¡Dhj¤·PwR p�¤ÝP_¤ �g[YV�kIWfRucILikDZbT�[YVjc � �Q��+E�]	 ��
	�� " +!�9� ��	�% ��� ��������� /_¤]i*�b�U� LKVjc.5*[YV�kDV�LiX
G�Tjc =Wl�l�mD¤

; 	Y� >2i>¤Ýx4¤ q£LKZ\kDT2¡gL�WfRIk§��¤-�BX�GU�,�bµjL_^1i*V�LKJMLKVj¤�®Z\[��UZbJkh@¥�RILK�¸³U�nWf�bZbT
WfT2Zb�gL@h�ZbJ4�,��WfT2Z\[YR´LKRU�UZbV�[YR,JMLKRUT>�©[YV
JM[Y�\LiXK�,��WfV£�,Z\[Y�\[Yed�g¤&PwR �I¤ : ��WYh2eg[m�zc!F�¤!t²ZbT2T2�\LÜpÐ[YG,Ruc5WfRIk g�¤�p�W�p2[YVjcnLikDZbT�[YV�hjc;�6+Q�W% �K�K��	���0/-�! <�	� �<�.	 
��	�
�E�.�1��+�������	����������b���W W��+K����% �C��� �E�.�1��� �
	���$�.� �.,0/$�1���2/6 ��+������ �Q%$���)��+�)(	������K�, *�� �]��)��  #"�c²ynWfegLih m�� ��lf}Ic
p�LKR,�\[>o3WfV2¡�c �®¥�c =Wl�l�mD¤n¥£¥s¥£P o�V�Lih�hj¤

; 	YN >2i>¤Ýx4¤3q£LKZ\kDT2¡gL¦WfRIk´��¤-�BX�GU�,�bµjL_^1i*V�LKJMLKVj¤ 5*Lih2ZbedR§WfRIk�ZbJ>y,�\LKJMLKR�T
WfT2Z\[YR [f�*W�³��nWf�bZbT
WfT2Zb�gL¦h�ZbJ4�,��WfT2Z\[YR
JM[Uk,LK�u[f� �¦y,GnWfegL4ZbRD�©LiXKT2Z\[YRu¤5) 	���	 �W $��+E������	�%�/_cL=K}.B!=�D�hnm = ��l =dc =Wl�l�mD¤

; 	�}�>�x4¤,qsLKZbR,V2Z\X�G¬WfRIk���¤!�BX
G��Ih2T�LKVj¤ :�� �'&#�����������	���� �! � �����
������+<�.,0/��1���2/K¤ � GnWfy,JaWfR�� q*Wf�b�`c]7£LK� �·[YV2¡�c
=Wl�l�oD¤

; 	 � >�x4¤gqs[f�©Lih�TVUYkDTj¤�¥ h2ZbJ��,��WfT2Z\[YR¦h2GILK�b�nT�[�JM[Bk,LK�nJMLKT
Wf�5[Y�bZ\X£ynWfT2G��®Wj�Bhm¤b�.,0/��1�$� /5�A����� ,0/�	 /9* ���W���$� 	 ���* �����
�.	�������� ��	����!c�=�=�hÄ���dN �B��od�Dc =Wl�ldND¤

; 	�o >�x4¤3q£[f�ªLih2TVUYkDTMWfRIk g�¤bp�LKZbRILK¡gLd¤�PwR�T�LKV
WYXKT2Zb�gL¦JM[Bk,LK�b�bZbR,e�WfRIk¢h2ZbJ��,��WfT2Z\[YR´[f�£�,Z\[BX�GILKJ>Z\XjWf��RILKTw� [YV2¡Dhj¤
�b���(�����1�$+ /'	 �)(	������K�,C���������Q��	�%$	 ���Kc!���IBªN D�hÄNd� = �BNdNf}Ic =Wl�l��D¤

; 	�	�>�x4¤,qs[f�©Lih2TVUYkDTsWfRIk ��¤n�BX�GI[Y�bµg¤&PwRD�©[YV2JaWfT2Z\[YR�y,V�[BXiLih�h2ZbR,ea�©[YV&T2GIL�WfRnWf�b�Bh�Z\h�[f�3JMLKT
Wf��[Y�bZ\X4ynWfT2G��®Wj�Bh�WfRIk
ZbR��5[YV2R]LKV2V�[YV�hj¤4)(	����.,0/��1���2/_cD}�	�hnl = ��=j~d�Dc =Wl�l�mD¤

; 	�m >�x4¤Iqs[f�©Lih�TVUYkDTsWfRIk¬��¤nF�GILK�\LKRu¤ �£�nWfRUT2ZbT
WfT2Zb�gL�JM[Uk,LK�bZbR,e�[f�-�,Z\[BX�GILKJ>Z\XjWf�3RILKTS�®[YV2¡Bhj¤��E���.	 � 	�%K�/)(	����)�K�,dc
= Bª~d~d~�o D_c =Wl�l�mD¤

; 	�l >�¥�¤Bq��,RIkDZbR,eI¤ Fu�,V2ZbR,e>y,V�LKynWfT2T�LKV2RIh�[f�¯T2GIL*h�LiXi[YRIk@¡UZbRIk@h2ZbJ4�,��WfT�Lik¦[YR¦h2�,y5LKV�Xi[YJ>y,�,T�LKV�h&ZbR@T2G,V�LiL�XK�,V2�UZ±^
�bZbRILjWfV�Xi[U[YV�kDZbRnWfT�LihsWfRIk¦T2ZbJMLd¤�PwR�¥�¤ : [Y�\kD�5LKT�LKVjcnLikDZbT�[YVjc4� ����� �*� � ��� �L�.	)������ � 	 �� ���L+Q��� ��
9�I��+�	 ���$�.� /
�*� :�� �K��+Q� ��	�%K��� ���W����� /KcIynWfegLih��d��l �B�dN�oD¤!¥&XjWYk,LKJ>Z\X4o�V�Lih
hjc,tu[YRIk,[YRuc =Wl�m�lD¤

;nmd~ >�¥�¤�q£�,RIkDZbR,eIc*��¤Ý¥�¤ izWf�D°�JaWfRuc�WfRIk *¤ �s¤ : [B[UkD�&ZbRu¤ �AP$U�Y U"��
IN)S�T�h�LKedJMLKR�T
WfT2Z\[YR h��U�,y5LKV�Xi[YJ>y,�,T�LKV
h2ZbJ4�,��WfT2Z\[YR�[f� y,V�LKynWfT2T�LKV2R�G,Z\LKV
WfV�X�G��g¤ ������+������ �! -:��I�Q��+K�$��	�% ���;)(	������ �,dc =K} � hÄN�o�l �BN�mf}Ic =Wl�ld~D¤

×�× Í�s�t�u�v$w



Nf} �'	�� ��� ����������

;nm =�>�F�¤Ýr�¤�Pwk,LK¡gLKVjc���¤3F�GI[YV�h�h�[YRuc®WfRIk¢x4¤ p�¤ izWfV2yu¤ 5sZ\h�Xi[j�gLKV2��[f�£V�LKed�,��WfT�[YV2��ZbR�T�LKV
WYXKT2Z\[YRIhaT2G,V�[Y�,edG¢y�LKVÐ^
T2�,V2�nWfT2Z\[YR h4PwRD�©LKV�LKRIXiLaWfJMk�L_�By5LKV2ZbJMLKR�T
Wf�®k,Lih2ZbedRu¤aPwR¨x4¤Ý*¤²¥£�bT2JaWfRuc i>¤¯t¯Wf�Ik,LKV�kIWf�\Ldc3¥�¤ i>¤ 5s�,R,¡gLKVjc
t-¤!q£�,R�T�LKVjc�WfRIk�F�¤Ýr�¤�i*�\LKZbRuc²LikDZbT�[YV�hmc�� � %$	 ' %���,0�(� ��/E	 ��� ��� )(	���%K���(��� ��	��� *5� ��) 032#2#2dc!�g[Y�b�,JML �Dc
ynWfegLih�Nd~d� �BN =jNDc��UZbR,e�Wfy5[YV�Ldcn�d~d~d~D¤I9¨[YV2�\k«�BXKZ\LKR�T2Z�FnX4o-�,�,�bZ\h2G,ZbR,eI¤

;nmd� >�s¤ �UWYXi³!c]g�¤Iqs[YV2Ruc]g�¤ ��WfRI[BkD�gc.7�¤ : [YJ>y5LK�`c ��¤!�BLKV2V
Wf�b�5[,cnr�¤]p�[YG,Vjc��s¤It¯LKV�[j�gcn*¤I�LK�b�\[YRucIt·¤]gnWYh
WfRI[,c
o�¤£t¯Wf�,V�LKR�T2Z`c>WfRIk t·¤�x��dk,LKVj¤ : Pag�^15*@h�¥ 9 9_9 kIWfT
Wf�nWYh�L�[YR egLKRIL¶ZbR�T�LKV
WYXKT2Z\[YRIh«ZbRU�g[Y�b�gLik%ZbR
�AP$U�Y U"��
IN)S�T2[�HKS�T JLU G�T0YWMVHKP£k,LK�gLK�\[Yy,JMLKRUTj¤ 
'� % �)��	�% �(% 	��0/A&(��/ �Q��+Q% �Uc5���IB!=�D�hno 	 � 	�=dc =Wl�l 	B¤

;nmdN >�o�¤]izWfG,Ru¤ g,V�[YJ¸egLKRI[YJMLzT�[�y,V�[YT�Li[YJML�h tu[B[Y¡UZbR,e�WfT�XiLK�b� �Ýh�y,V�[YT�LKZbRIhj¤ ��% 	�����% �Kc!� 	Y~ hÄN�o�l �BN 	Y~Dc =Wl�l��D¤
;nmf}�> : ¤ i>¤�izWfRnWfR���WfRuc ��¤Ý¥�¤dxsWfT2RILKVjcUWfRIk>x4¤ 7�¤dF¯X
G��,V
WYLK�5¤²r�R,��WfV2egLikMJM[Bk,LK�n[f�5��WfJ4�5kIW*y,GnWfegL�[YRUT�[YegLKRILih2Z\hj¤

������+E����� �! -:�� �K��+Q� ��	�%K���<)(	����)�K�,dc�ld~ hÄNd~ = �BN =��Dc =Wl�m =d¤
;nm�� >2p�¤IizWfRILKG,Z\h
WD¤5� �0/�� ��"#�������-���E�W ��+�� � ��	�%�/K¤ ���U�ª[YV�k#�£R,Zb�gLKV�h2ZbTS��o�V�Lih�hjc ���U�ª[YV�k²cI�d~d~d~D¤
;nm�o >2p�¤�izWfRILKG,Z\h
W�WfRIk«��¤ : [YT�[,¤Ai�r :j: h i*�g[YT�[�r�RIXK�DXK�\[Yy�LikDZ�W@[f� : LKRILih�WfRIk : LKRI[YJMLihj¤ 
@�I%$�)�$	�% �(%$	��0/

&(�E/ �K��+!%%�Uc!��mIB!=�D�hÄ� 	 �BNd~Dc5�d~d~d~D¤
;nm 	�>�o�¤ 5�¤�izWfV2yu¤nq£�By�[YT2GILih2Z\h �ª[YV2JaWfT2Z\[YR�WYh-k,Lih�ZbedRu¤IPSR �n¤��UG,V
WfegLKV WfRIk>o�¤�t¯WfR,ed�\LK�gc�LikDZbT�[YV�hjc��b���(��� �*����	��������

���W����� /-�! ���%$	*���.��	 ' % �'	�/$%K� 80��+�,������ :�� �Q��+E, � ��+�� � ��	����!c²ynWfegLih�� 	 � �BN =
	B¤ p�[YV2e�WfR izWf�D�©JaWfR,Ruc �DWfR
p�WfT�Li[,c �®¥�c =Wl�l =d¤

;nm�m >�o�¤ 5�¤ izWfV2yu¤�5*Lih2ZbedR>JMLKT2GI[Uk,h-�©[YV-h
XKZ\LKR�T2Z�FnX�GU�Uy5[YT2GILih2Z\h3�ª[YV2JaWfT2Z\[YR�WfRIk>T2GILKZbV®Wfy,y,�bZ\XjWfT2Z\[YRaT�[*JM[Y�\LiXK�,��WfV
�,Z\[Y�\[Yed�g¤ ��� % ��	���� � �Q��+��]	���dc =j� hnm�l ��=�=WoDc =Wl�ldND¤

;nm�l >�o�¤ 5�¤ izWfV2yu¤>¥{³U�nWf�bZbT
WfT2Zb�gL>�,Z\[BX�GILKJ>Z\h2T2V2�¨WfRIk«ZbT�h4Wfy,y,�bZ\XjWfT2Z\[YR¶T�[�T2GIL>V�LKed�,��WfT2Z\[YR¶[f� T2GILMT2V2�Uy,T�[Yy,GnWfR
[Yy�LKV�[YRu¤²PwRat-¤Uq��,RUT�LKVjcBLikDZbT�[YVjc �A+$��	 '6%$	����3�E�.�1��� � 	)�����% �j�����j�����)�K%$���)��+�)(	����)�K�,dcBynWfegLih���m�l �BNd�f}I¤U¥s¥£¥sP
o�V�Lih�h��0p�PwF o-V�Lih�hjcIp�LKR,�\[Mo WfV2¡5c��®¥ � ��WfJ4�,V2Z\kDegLdc�p�¥�c =Wl�ldND¤

;nld~ >�o�¤ 5�¤ izWfV2yuc p�¤Bx�Zb�\LK�gcI��¤ p�¤Bo3Wf�\LK�gc,¥�¤Uo LK�b�\LKedV2ZbR,Z±^SF¯[B[Y�\Ldc!WfRIk�p�¤�i*V2�,J>JMLKRnWYX
¡gLKVj¤�r-Xi[ � �BX�h r-RIXK�BXK�\[f^
y�LikDZ�W�[f�3� Y$O 
LHKPQN�O 
IN�T O UWS)NuegLKRILih�WfRIk¦JMLKT
Wf�5[Y�bZ\h2J�¤4
'� %$� ��	�% �(%$	��0/8&(��/ �Q��+Q% �Uc5� 	 B!=�D�h ��� � ��mDc =Wl�l�lD¤

;nl =�>�x4¤ p�¤�izWfV2yuc,x4¤D�UT�[Y�,edG�T�[YRucnWfRIkCi>¤ �>¤ �·LK�,R,eI¤�¥��beg[YV2ZbT2G,JMh®�ª[YV�X�GI[B[dh2ZbR,e>kDZ±°5LKV�LKRUT2Z�Wf�²egLKRILsL_�Dy,V�Lih�h2Z\[YR
L_�By5LKV2ZbJMLKR�T�hj¤�PwR �6+!��% �K�Q��	 ��0/��! �	� � :���	 +Q� �A�]�]�I���7�E�.�1��+�������	�������� �b���� ��+K����%E� ��� �b���(��� �*����	��������
����� �Q%$������+ ) 	����)�K�,�* &�� �5� �)-,  # gcDynWfegLihs�d~�m �B� =
	Bc]7£LK� �·[YV2¡5c]7�¤ ��¤bc =Wl�l�lD¤n¥ �6p o-V�Lih�hj¤

;nld� >>��¤Ý¥�¤ izWf�D°�JaWfRu¤«qs[YJMLi[dh2T
WYh2Z\h>WfRIk�kDZ±°²LKV�LKR�T2Z�WfT2Z\[YR¢ZbR�V
WfRIk,[YJ egLKRILKT2Z\X�Xi[YRUT2V�[Y�&RILKTS�®[YV2¡Bhj¤ 
<������+K�Kc
�d�f}]h)=
	�	 ��=
	�mDc =Wl�o�lD¤

;nldN >>��¤Ý¥�¤�izWf�D°5JaWfRu¤.p�LKT
Wf��[Y�bZ\X�h2T
Wf�,Zb�bZbTS�>WfRIkMLKy,ZbegLKRILih2Z\h�ZbR>V
WfRIk,[YJ>�b�>Xi[YRIh2T2V2�IXKT�LikaegLKRILKT2Z\X&RILKT�hj¤ ������+E�����
�! -:�� �Q��+K�$��	�%K���;) 	����)�K�,dcn�d� h }�N 	 ��}�o 	Bc =Wl�o�lD¤

;nlf}�>>��¤Ý¥�¤ izWf�D°5JaWfRu¤aF�GIL>��WfV2egL_^Sh
XjWf�\Lah2T2V2�IXKT2�,V�LaWfRIk¶kD�URnWfJ>Z\Xih�[f�®egLKRIL�Xi[YR�T2V�[Y� XKZbV�XK�,ZbT�h�hz¥�R�LKRIh�LKJ4�,�\L
Wfy,y,V�[gWYX�Gu¤ ������+E����� �! -:�� �Q��+Q�$��	�%K���;) 	����)�K�,dcI}d}]h)=Wo 	 ��=Wld~Dc =Wl 	�}I¤

;nl�� >>��¤Ý¥�¤�izWf�D°�JaWfRu¤ : LKRIL£V�LKed�,��WfT2Z\[YR¦RILKTS�®[YV2¡BhWh·¥ T2GILi[YV2�>�ª[YV T2GILKZbV�ed�\[Y�nWf�²h2T2V2�IXKT2�,V�L�WfRIk@��LKGnWj�UZ\[YV�hj¤�PSR
� ��+�+Q�$�.�(:��9��	�%�/A	 � �2� 80���)�9���-���.�*��� ) 	����)�K�,dcD�g[Y�b�,JML'oDcUynWfegLih@=K} � ��=Wmd�D¤,¥&XjWYk,LKJ>Z\X�o�V�Lih
hjc�7sLK� �·[YV2¡�c
=Wl 	�	B¤

;nl�o >>��¤Ý¥�¤bizWf�D°5JaWfRu¤�¥sh�h�Lih
h2ZbR,e«T2GIL�y,V�[Y�nWf�,�\L�V�LKed�,��WfT�[YV2�¢h2T2V2�IXKT2�,V�Lih�WfRIk§kD�BRnWfJ>Z\Xiha[f�*T2GIL¦JMLKT
Wfµj[gWfR
egLKRI[YJMLd¤�PwR�x4¤!F�GI[YJaWYhjc5LikDZbT�[YVjc �<	 ���$��	�% � � �	�% � � )#�W���)�Q�����4� ��+!��� % ���*���	�I� �A�����
,0/E	�/ �! �b���(��� � 

&(�������� �*��+E,8�.,0/$�1���2/_cj�g[Y�b�,JML®��l&[f� � �Q% ����+K�4
<���1�E/ 	 � )(	��������	� ��������	�%�/_cfynWfegLih Nd~ ��od~D¤��Uy,V2ZbR,egLKVÐ^ �-LKV2��WfeIc
®LKV2�bZbRuc =Wl 	�lD¤

;nl 	�>>��¤Ý¥�¤IizWf�D°5JaWfRu¤-¥£R�T2Z\X�GnWY[dh*WfRIk]WYkIWfy,T
WfT2Z\[YRu¤(��%$	*���.��	 ' % �A�-��+�	�%K���ncn��o��IBªWf�,ed�Ih�TED�h 	�m ��mf}Ic =Wl�l =d¤

 Ö�×� r



���������
	������������	�����������	������! �"#�����$��	�%'&(������)���*��+�,-�.,0/$�1���2/ N��

;nl�m >>��¤Ý¥�¤ izWf�D°�JaWfRu¤ :�� � � +E	)�	 �I/C�! � +!����+�� � ���  � � +� ���]	 �W� ��	���� �������L�$�)�Q%W��	����_	�� � 8 ���
����	����n¤ ���B�©[YV�k
��R,Zb�gLKV�h2ZbTw�¦o�V�Lih�hjcI7sLK� �·[YV2¡�c =Wl�ldND¤

;nl�l >>��¤Ý¥�¤�izWf�D°�JaWfRuc,x�¤ p�¤,�UG��BJ>¡g[,cIWfRIk�i>¤DFuV
Wf�5LKV2Tj¤ �®[YRUT2V�[Y�u[f��h�Li³U�ILKR�T2Z�Wf�uXi[YJ>ynWfV2T2JMLKRUT&�©[YV2JaWfT2Z\[YR¦ZbR
�AP$U�Y U"��
IN)S�TD¤6��%$	*����% �ic =Wl�l hÄ����l �B� 	Y~Dc =Wl 	�mD¤

;)=j~d~ >�q�¤�i*ZbT
WfRI[,cB��¤Yq*WfJaWfGnWYh2G,Z`c �n¤�i*ZbT
WfµmWi�®WDc�i>¤dF�Wf¡dWY[,cUWfRIka��¤YPwJaWfZ`¤IF�GIL �sZbV2T2�nWf�n®Z\[Y�\[Yed��t¯Wf�5[YV
WfT�[YV2Z\Lih�h
¥�RILK� Wfy,y,V�[gWYX�G�T�[�Xi[YJ>y,�,T
WfT2Z\[YRnWf�²�,Z\[Y�\[Yed�g¤uPSR�o�¤Bq��Ih��nWfRIk,h®WfRIk@PÊ¤UqsWfV2�gLK�gcBLikDZbT�[YV�hjc �6+Q�W% �K�Q��	����/ �! 
�	� � � ����+$�	� �6��+!� �I�Q��� �b���W W��+K����% � ��� �A+$��	 ' % 	���� � 	  �ic!ynWfegLih�� 	�} �B��mdNDc ��WfJ��,V2Z\kDegLdc p�¥�c =Wl�l 	B¤�p�PwF
o�V�Lih�hj¤

;)=j~ =�>�i>¤�i£[YZb�\LzWfRIk �s¤ : ¤ �£�gLKV2T�[YRu¤�¥ ³U�nWf�bZbT
WfT2Zb�gL*JM[Uk,LK���ª[YV�egLKRIL�L_�By,V�Lih�h�Z\[YRu¤�PwR��6+!��% �K�Q��	 ��0/ �! '�	� � �  #"# 
�.�����-��+ �b���(�����1�$+k�.	 �����)����	���� �b���W W��+Q�$��% �Kc�ynWfegLih�}]=�� ��}�� =d¤��B[BXKZ\LKTS�´�©[YV �®[YJ>y,�,T�LKV��UZbJ4�,��WfT2Z\[YRuc
=Wl�m�lD¤

;)=j~d� >�g®¤Ý¥�¤ i£[Y�bynWf¡g[j�5c-r�¤Ý¥�¤�¥£RnWfR,¡g[,c : ¤Ý*¤ i�[Y�\Lih�[m��c-WfRIk 7�¤Ý¥�¤ i£[Y�\X�GnWfRI[m��¤ : LKRIL 7sLKTWh>¥ egLKRIL�RILKTS� [YV2¡
kIWfT
Wf�nWYh�L4WfRIk¦ZbT�h�Wf�,T�[YJaWfT�Lik]�UZ\h��nWf�bZbµmWfT2Z\[YRu¤4) 	���	 �W ��+E������	�%�/Kc =K}.B�o D�h �d��l � �dN 	Bc =Wl�l�lD¤

;)=j~dN >�5�¤Ýr�¤ �dV(i�[dh�G,��WfRIk²¤·F�GILzLKV
W>[f�3ynWfT2G���Wi��³U�nWfR�T2Z�FnXjWfT2Z\[YRu¤#��%$	*����% �icn��md~ hnm��d� ��m��dNDc =Wl�l�mD¤
;)=j~f}�>�s¤Ii*�,Zby5LKV�hj¤��£�nWf�bZbT
WfT2Zb�gL�h2ZbJ4�,��WfT2Z\[YRu¤ �A+���	 ' %$	����&�E�.�1��� �
	���$��% �Kc���l hÄ��m�l �BN�m�mDc =Wl�m�oD¤
;)=j~�� >�s¤�i*�,Zby�LKV�hm¤�� � ���
	��*����	 8��j&(�Q�0/ ���]	 �� �'���W���$� 	 �� ����� ��	�����������	������b	��	� �E��%K���(��� �$�1� �<����� � �Q�W��K¤#p�PwF

o�V�Lih�hjc ��WfJ��,V2Z\kDegLdc�p�¥�cL=Wl�lf}I¤

;)=j~�o >�i>¤ p�¤ i*�g[UkIW�WfRIk�q�¤ i*ZbT
WfRI[,¤�¥ JM[Bk,LK� [f�£W��DZ\h4k,LKT�LKV2J>ZbRnWfT2Z\[YR��ª[YV4T2GIL+�AP$U�Y U"��
IN)S�T��&ZbR,e«kDZ\h�Xd¤¦PSR
5�¤Ig �\[YV�LjWfRI[,c �I¤ ^15�¤]7£Z\Xi[Y�Ik²c!WfRIkkg�¤]p�[YRIkIWYkIWDcnLikDZbT�[YV�hjc<�(� 80����% �E/2	�� �A+$��	 ' % 	���� �b	  W���;�6+Q�W% � �Q��	 ��0/��! 
�	� � � 	  ��	���6��+!�9�]�Q��� �b���W W��+K����% �9*�� ��� ��,   gc5�g[Y�b�,JMLk=Wo 	�}][f� � �Q%W����+K��
j���1��/�	 � �b���������1��+��L%$	��$��% �Kc
ynWfegLih&}�	Y� ��}�	�oDcn�LKV2�bZbRuc =Wl�l�lD¤!�Uy,V2ZbR,egLKVÐ^ �-LKV2��WfeI¤

;)=j~ 	�>�i>¤ p�¤Ii*�g[BkIWMWfRIk]q�¤Ii*ZbT
WfRI[,¤®�UZbJ��,��WfT2Z\[YR�[f��egLKRILKT2Z\X�ZbRUT�LKV
WYXKT2Z\[YRIh£�©[YV �8P$U�Y$U"��
IN)S�T>�\LKe>�©[YV2JaWfT2Z\[YRu¤ PSR
x4¤Ý*¤�¥£�bT2JaWfRuc i>¤3t¯Wf�Ik,LKV�kIWf�\Ldc®¥�¤ i>¤ 5s�,R,¡gLKVjc·t·¤ q£�,R�T�LKVjc®WfRIk�F�¤Ýr�¤bi*�\LKZbRuc-LikDZbT�[YV�hjc � � %$	 ' %���,0���
� �0/E	 ��� ��� ) 	��W%K���(��� ��	 ���*��6��)-,  # gc��g[Y�b�,JML�}Ic�ynWfegLih 	�	 ��m�lDc��UZbR,e�Wfy�[YV�Ldc2=Wl�l�lD¤ 9¨[YV2�\k �BXKZ\LKR�T2Z�FnX
o��,�,�bZ\h2G,ZbR,eI¤

;)=j~�m >�i>¤ p�¤ i*�g[BkIWDc p�¤Wp��,V
Wf¡UZ`cfWfRIk4q�¤ i*ZbT
WfRI[,¤ �®[YRIh2T2V2�IXKT2Z\[YR�[f�,W®egLKRILKV
Wf�bZbµjLik�h2ZbJ4�,��WfT�[YV¯�©[YV²J��,�bT2Z±^SXiLK�b�b�,��WfV
[YV2e�WfR,Z\h2JMh·WfRIk�ZbT�h·Wfy,y,�bZ\XjWfT2Z\[YRMT�[4�UJaWYkah2ZbedRnWf�,T2V
WfRIh�kD�IXKT2Z\[YRu¤�PSR>x4¤Ý*¤Y¥£�bT2JaWfRuc�i>¤dt¯Wf�Ik,LKV�kIWf�\LdcB¥�¤ i>¤
5£�,R,¡gLKVjc t-¤3q��,RUT�LKVjc WfRIk�F�¤Ýr�¤bi*�\LKZbRuc LikDZbT�[YV�hjc4� � % 	 ' % �.,��(� �0/E	 ��� ��� ) 	��W%K����������	 ���*��6��) 032#2#2Yc
�g[Y�b�,JML �DcDynWfegLih£N =K} �BNd���Dc5�UZbR,e�Wfy�[YV�Ldcn�d~d~d~D¤]9¨[YV2�\k��BXKZ\LKR�T2Z�FnX�o��,�,�bZ\h2G,ZbR,eI¤

;)=j~�l >�F�¤ �s¤�t¯WYXjWf�b�bZ`¤�p�[Uk,LK�bZbR,e�T2GIL � P$U�Y$U"��
IN)S�T]ynWfZbVÐ^`V2�,�\L@ynWfT2T�LKV2R��U�¨V�LjWYXKT2Z\[YR¢kDZ±°��Ih�Z\[YR h : Wfy�ZbR,y,�,T�WfRIk
ynWfT2T�LKV2R]Xi[YR�T2V�[Y��ZbR]W�}Y^`JM[YV2y,GI[YegLKR�h2�Dh2T�LKJ�¤ ������+������ �! -:�� �Q��+K�$��	�%K����) 	����)�K�,dc =K}d}]h)=
	�= ��=Wlf}Ic =Wl�ld~D¤

;)=�=j~ >�F�¤ �s¤·t¯WYXjWf�b�bZ`c 5�¤Ý¥�¤b9�Zb�b¡BZbRIh�[YRuc&WfRIk´t·¤ : ¤·q*WfV2V2Z\h�[YRu¤ F�GILi[YV�LKT2Z\XjWf�*WYh2y5LiXKT�ha[f�zh2T2V2Zby5L��ª[YV2JaWfT2Z\[YR�ZbR
V�LK��WfT2Z\[YR�T�[��8P$U�Y$U"��
IN)S�T�h�LKedJMLKRUT
WfT2Z\[YRu¤5�2� 80���)�9���-�����ªc =j~dN h)=j~�� ��=�=jNDc =Wl�m�mD¤

;)=�=�=�> �I¤ 5�¤Ut¯WfJ���LKV2Tj¤7
'���-��+�	�% ���L���$�	�����0/  ��+ � +!��	 ����+�,��j	 �A��+K���.��	���� � �$�I����	����I/K¤ 9 Zb�\LK�gc � G,Z\X�GILih2T�LKVjc =Wl�l =d¤

;)=�=j� >�q�¤ 5�¤3t¯WfRIkIWfG,�`¤´�B[YJML�Xi[YRIkDZbT2Z\[YRIhM�©[YVMh2�Ih�T
WfZbRILik¢[dh�XKZb�b��WfT2Z\[YRIh>ZbR¢�,Z\[BX�GILKJ>Z\XjWf�£X
GnWfZbRILihj¤ )(��� �)� ��	�� �! 
�����	� ��������	�%K���<) 	��9�&��,0/�	�%�/KcIN =�h 	�	 � � 	�m 	Bc =Wl�o�lD¤

;)=�=jN >�r�¤Ù��¤It¯WfRIk,LKVj¤-F�GILzRILK� egLKRI[YJ>Z\XihWh : �\[Y�nWf�¯�UZ\LK��h�[f�3�,Z\[Y�\[Yed�g¤ �L%$	��$��% �Kcn� 	�}]h �dN�o � �dN�lDc =Wl�l�oD¤
;)=�=K}�>�s¤,t¯LK�&ZbRu¤j"#�����E/ �=���_¤ ���U�ª[YV�k.�£R,Zb�gLKV�h2ZbTS�¦o�V�Lih�hmc����U�ª[YV�k²c =Wl�l�lD¤
;)=�=�� > �I¤Ýr�¤�tuLK�&Z\h�WfRIk�t-¤ : ��WYh�hm¤£�UT�LjWYkD�]h2T
WfT�Lihjc!�bZbJ>ZbT�XK�BXK�\Lihmc�WfRIk�X�GnWY[dhsZbR]JM[Bk,LK�\h*[f�·Xi[YJ>y,�\L_�]�,Z\[Y�\[YedZ\XjWf�

RILKTS� [YV2¡Dhj¤4�E���1��+E������	�������� ������+������ �Q () 	  E��+Q%K����	����\�������6��� �0/Kc = Bª� D�h }�	�	 ��}�mdNDc =Wl�l =d¤

×�× Í�s�t�u�v$w



N�o �'	�� ��� ����������

;)=�=Wo > �I¤Ýr�¤BtuLK�&Z\h&WfRIk�t-¤ : ��WYh�hm¤ 7£[YR,�bZbRILjWfV&kD�BRnWfJ>Z\Xih�WfRIk@h2�BJ4�5[Y�bZ\X£kD�BRnWfJ>Z\Xih�[f�uRILK�,V
Wf�!RILKTw� [YV2¡Dhj¤ 
<����+!���
�b���(�����*� ��	����!cU}]hnod� = ��of}��Dc =Wl�ld�D¤

;)=�=
	�>M��¤nt²Z�WfR,eIcu��¤.gI�,G,V2JaWfRucuWfRIk]x4¤5�B[YJM[Yed�UZ`¤£x�r �*r-¥st h�¥�egLKRILKV
Wf�3V�LK�gLKV�h�L4LKR,edZbRILiLKV2ZbR,e�Wf�beg[YV2ZbT2G,J �©[YV
ZbRD�©LKV�LKRIXiL�[f�-egLKRILKT2Z\X�RILKTS�®[YV2¡�WfV�X
G,ZbT�LiXKT2�,V�Lihj¤zPwR�x�¤Ýs¤�¥£�bT2JaWfRuc�¥�¤ i>¤�5£�,R,¡gLKVjc²t·¤�q£�,R�T�LKVjcuWfRIk�F�¤Ýr�¤
i*�\LKZbRuc,LikDZbT�[YV�hjc � � % 	 ' %j�.,��(� �0/�	���� ��� ) 	��W%K���(��� ��	 ���*+� � )-,  #"gcD�g[Y�b�,JMLzNDcDynWfegLihj=Wm �B��lDc��UZbR,e�Wfy�[YV�Ldc
=Wl�l�mD¤I9¨[YV2�\k��BXKZ\LKR�T2Z�FnX�o��,�,�bZ\h2G,ZbR,eI¤

;)=�=Wm >�x4¤ �I¤gtuZbyIh�X�GU�,T2µgcn��¤Ýo�¤Ý¥�¤�gn[Uk,[YVjcBF�¤Ýx4¤ : ZbR,egLKV
WYhjcDWfRIk-5�¤ �I¤�t¯[UX
¡UGnWfV2Tj¤uq£ZbedGak,LKRIh2ZbTw�ah2�BR�T2GILKT2Z\X£[Y�bZbeg[YR��D^
XK�\Li[YT2Z\k,L4WfV2V
Wi�Dhj¤4
<������+K�C"#����� ��	�%�/KcI� = B©h2�,y,y,�\LKJMLKR�TED�hÄ�d~ �B�f}Ic =Wl�l�lD¤

;)=�=Wl >�t-¤²tDpÐ�,R,eI¤C�.,0/��1��� �$���$�.��	 '6%K����	���� ��:��I�Q��+�,j $��+��	�I� � / ��+K¤>o�V�LKR�T2Z\XiL�qsWf�b�`c ��y,y5LKV��DWYk,kD�\LMx�Zb�gLKVjc 7 �Ic
�fRIk¦LikDZbT2Z\[YRuc =Wl�l�lD¤

;)=j�d~ >296¤ g�¤,tu[B[YJ>Z\h�WfRIk�o ¤ 96¤��UT�LKV2R��5LKV2eI¤ : LKRILKT2Z\X�RILKTw� [YV2¡Dhj¤ �L%$	��$��% �Kc���o�l hnof}�lDc =Wl�l��D¤

;)=j� =�> �I¤Ip�WYk,k,[j�5¤·Pwh&JM[Y�\LiXK�,��WfV£�,Z\[Y�\[Yed���gLKT�W>h�XKZ\LKRIXiL � 
j������+Q�ic!N���� hÄ�d~ =dc =Wl�ld�D¤
;)=j�d� >�o�¤ i>¤ p�WfZbR,Z`c i>¤ �I¤¯o3WfZbR�T�LKVjc�WfRIk¨q�¤ 7£ed�,�gLKR¶o�GI[YR,e � GnWf�u¤��UynWfT2Z�Wf�·ynWfT2T�LKV2R¶�©[YV2JaWfT2Z\[YR¨ZbR�X�GILKJ>Z\XjWf�

WfRIk��,Z\[Y�\[YedZ\XjWf��h2�Dh2T�LKJMhj¤ ������+E�����(�! �	� � �6�I����	�%K��� �L�W%$	*�$��,�* � ��+!� ����,.:I+Q���I/ � % ��	����I/Kc ldNIBª�d~ D�hÄN�od~ = �
N�o =j~Dc =Wl�l 	B¤

;)=j�dN > : ¤ p«WfV2RILK�b�\[dhjc : ¤Ý¥�¤ 5*LK�,��WfRIkDV�Ldc�r�¤ pap2[Y�\h2RILih�hjc�WfRIk : ¤ i*ZbR�T2RILKVj¤ 5*LK�bT
W�^`RI[YT�X�G ��WfT�LKV
Wf�sZbR,G,Zb�,ZbT�[YV2�
ynWfT2T�LKV2R,ZbR,e�ZbR�T2GIL�LKJMLKV2egLKRIXiL�[f�-XKZb�bZ�WfT�Lik�XiLK�b�\h�ZbR � HKJLU"� R�Y�h r3�Dy�LKV2ZbJMLKRUT
Wf� [Y�Ih�LKV2�dWfT2Z\[YRIh*WfRIk�W�egLKRIL
RILKTS� [YV2¡ JM[Bk,LK�`¤ PSR x4¤Ý*¤®¥��bT2JaWfRuc8i>¤�t¯Wf�Ik,LKV�kIWf�\Ldc*¥�¤ i>¤ 5s�,R,¡gLKVjcst-¤�q��,RUT�LKVjcsWfRIk F�¤Ýr�¤ i*�\LKZbRuc
LikDZbT�[YV�hjc+�(� %$	 ' % �.,��(� �0/E	 ��� ��� ) 	��W%K����������	 ���*(� ��) 032#2#2Yc��g[Y�b�,JML �Dc¯ynWfegLih�Nd��o �BNdN 	Bc·�UZbR,e�Wfy�[YV�Ldc
�d~d~d~D¤I9¨[YV2�\k��BXKZ\LKR�T2Z�FnX�o��,�,�bZ\h2G,ZbR,eI¤

;)=j�f}�> : ¤bp�WfV2RILK�b�\[dh�WfRIk§r�¤ papÐ[Y�\h�RILih�hj¤�¥ egLKRIL�RILKTw� [YV2¡´Wfy,y,V�[gWYX
G�T�[«JM[Bk,LK�bZbR,e¶LjWfV2�b��RILK�,V�[YegLKRILih2Z\haZbR
�AP$U�Y U"��
IN)S�TD¤gPwR�x4¤Ý*¤j¥£�bT2JaWfRucY¥�¤ i>¤ 5s�,R,¡gLKVjcdt-¤mq£�,R�T�LKVjcgWfRIk�F�¤Ýr�¤ i*�\LKZbRucYLikDZbT�[YV�hjc#� ��%$	 '6% �.,��(� �0/�	����
����)(	���%K���(��� ��	��� *+� ��) ,  "gcD�g[Y�b�,JMLzNDcDynWfegLih�Nd~ ��}]=dc!�UZbR,e�Wfy5[YV�Ldc =Wl�l�mD¤I9¨[YV2�\k]�BXKZ\LKR�T2Z�FnX4o��,�,�bZ\h2G,ZbR,eI¤

;)=j��� >�q�¤ p«WfT�h2�,RI[,c�¥�¤ 5*[YZ`c p�¤ 7*Wfe�WYh
Wf¡BZ`c�WfRIk ��¤ p]Zb��WfRI[,¤ q£�B�,V2Z\k´o LKT2V2ZsRILKT�V�LKy,V�Lih�LKR�T
WfT2Z\[YR [f��egLKRIL
V�LKed�,��WfT�[YV2�]RILKTS�®[YV2¡�¤4PSR«x4¤Ý*¤�¥��bT2JaWfRuc i>¤�t¯Wf�Ik,LKV�kIWf�\Ldc¯¥�¤ i>¤�5£�,R,¡gLKVjc²t·¤�q£�,R�T�LKVjcuWfRIk«F�¤Ýr�¤Li*�\LKZbRuc
LikDZbT�[YV�hjc+�(� %$	 ' % �.,��(� �0/E	 ��� ��� ) 	��W%K����������	 ���*(� ��) 032#2#2Yc��g[Y�b�,JML �Dc¯ynWfegLih�NdN�m �BNf}�lDc·�UZbR,e�Wfy�[YV�Ldc
�d~d~d~D¤I9¨[YV2�\k��BXKZ\LKR�T2Z�FnX�o��,�,�bZ\h2G,ZbR,eI¤

;)=j��o >�q�¤Ýq�¤bp�Xi¥&kIWfJMh�WfRIk§¥�¤-¥£V2¡UZbRu¤ �UZbJ4�,��WfT2Z\[YR [f�sy,V�[Y¡dWfV2�g[YT2Z\X]egLKRILKT2Z\X�XKZbV�XK�,ZbT�hj¤ �A�.�]� ��� &(� 8W	*� � �! 
) 	��9�&��,0/�	�%�/<����� )(	���� ���)�Q% ���)��+ ����+E�I% ����+Q�ic!� 	�h)=Wl�l �B�d�f}Ic =Wl�l�mD¤

;)=j� 	�>�q�¤Ýq�¤Lp�Xi¥&kIWfJMh�WfRIk¬t-¤��UGnWfy,ZbV�[,¤ � ZbV�XK�,ZbT4h2ZbJ��,��WfT2Z\[YR�[f�®egLKRILKT2Z\XMRILKTS�®[YV2¡Bhm¤C��%$	*����% �Kc3��o�l hno��d~ ��o���oDc
=Wl�l��D¤

;)=j��m >�q�¤ p�¤ p�Xi¥&kIWfJMh>WfRIk�¥�¤¯¥£V2¡BZbRu¤«�UT�[BX�GnWYh2T2Z\X�JMLiX�GnWfR,Z\h�JMh>ZbR�egLKRIL@L_�Dy,V�Lih�h2Z\[YRu¤ �6+!��% �K�Q��	 ��0/ �Q �	� �

j����	�������� �#%K� ���$�2,��! @��%$	*����%E�E/2�! j�	� � � ����c]lf}]hnm =K} ��m =WlDc =Wl�l 	B¤

;)=j��l >�q�¤�p�LKZbR,GnWfV�kDTj¤�¥ JM[Bk,LK�3[f�·ynWfT2T�LKV2R��©[YV2JaWfT2Z\[YR«ZbR�ZbRIh�LiXKT�LKJ4�,V2�g[YegLKRILih2Z\hj¤ ������+E����� �! � ��� � �L%$	��$��% �Kc
�dN h)=�=
	 ��=jN�lDc =Wl 	�	B¤

;)=jNd~ >�q�¤Ip�LKZbR,GnWfV�kDTj¤ ���W����� / �Q () 	����)�K�	�%K����� �����1��+�� � ��+�� � ��	����!¤�¥&XjWYk,LKJ>Z\X4o�V�Lih�hmc,tu[YRIk,[YRuc =Wl�md�D¤
;)=jN =�>�q�¤ p�LKZbR,GnWfV�kDTj¤Mq£Z\LKV
WfV�X�G,Z\XjWf�·ZbRIkD�IXKT2Z\[YRIh�[f�®XiLK�b� h2T
WfT�LihWh�¥ JM[Uk,LK���ª[YVzh�LKedJMLKRUT
WfT2Z\[YR¶ZbR �8P$U�Y$U"��
IN)S�TD¤

������+E����� �! � ��� �L��%$	*����%E�Kc,}.B©h2�,y,y,�\LKJMLKRUTED�hÄN�� 	 �BN�m =dcb=Wl�m�oD¤
;)=jNd� >�q�¤ p�LKZbR,GnWfV�kDTj¤ p�[Bk,LK�\h��ª[YV¦JaWfT�LKV2RnWf�b�b� h2�,y,y,�bZ\Lik y5[dh2ZbT2Z\[YRnWf�zZbRD�ª[YV2JaWfT2Z\[YR%WfRIk T2GIL¨WYXKT2Zb�dWfT2Z\[YR [f�

h�LKedJMLKR�T
WfT2Z\[YR�egLKRILih�ZbR �8P$U�Y$U"��
IN)S�T�LKJ��,V2�g[YegLKRILih2Z\hj¤ � � 8������ ���-���.�ªc =j~f}.B©h2�,y,y,�\LKJMLKRUTED�hnl�� ��=�=j~Dcb=Wl�m�mD¤
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	������������	�����������	������! �"#�����$��	�%'&(������)���*��+�,-�.,0/$�1���2/ N 	

;)=jNdN >�o�¤]p�LKRIk,Lihj¤ : r-o�¥��BP�h·¥ h�[f�©TS��WfV�L�ynWYX�¡dWfegL*�ª[YV&JM[Uk,LK�b�bZbR,eMT2GIL4kD�URnWfJ>Z\Xihjc,h�T�LjWYkD�@h2T
WfT�Lih£WfRIk¦Xi[YR�T2V�[Y�
[f�!�,Z\[BX�GILKJ>Z\XjWf��WfRIk>[YT2GILKV h2�Bh�T�LKJMhj¤7�b���(��� �1��+5�4� ��� 	�%K����	����I/ 	 �C�	�I�5)(	��0/$%$	*����%E�E/_c�lIB � D�h ��odN � � 	�=dc�=Wl�ldND¤

;)=jNf}�>�t-¤ p�LKRIk,[YµmW�WfRIk�r�¤Ýx4¤Y¥£�b�YWfV�LKµK^S®�,�B�b��WD¤I5£�BRnWfJ>Z\Xih3[f�nT2GIL®egLKRILKT2Z\X®V�LKed�,��WfT�[YV2��RILKTw� [YV2¡��©[YV T PET 00N �IU"�LYQN Y
M 
�T S)N�T J�TB¤ ������+������ �! -:��I�Q��+K�$��	�% ���;)(	������ �,dc =WldN hÄNd~ 	 �BN =WlDc =Wl�l�mD¤

;)=jN�� >�t-¤ p�LKRIk,[YµmWDc 5�¤²F�G,Z\L_°5V2�gc�WfRIk¬r�¤Ýx4¤5¥��b�dWfV�LKµK^S®�,�U�b��WD¤ : LKRILKT2Z\XaXi[YR�T2V�[Y�·[f� �n[j� LKV�JM[YV2y,GI[YegLKRILih2Z\hzZbR
T PET 00N �IU"�LYQN Y<M 
�T S)N�T J�T�h-¥%�\[YedZ\XjWf� WfRnWf�b�Dh2Z\hj¤�)(	���	��� $��+�������	�%�/_cL=��IB 	m^am D�h ��ldN ��od~�oDc =Wl�l�lD¤

;)=jN�o >�F�¤�p�Lih2T2�`c5x4¤ �I¤5&Wfed�\LK�gcuWfRIk�t-¤ : ��WYh�hj¤ �®[YJ>JM[YR¨X�GnWY[dh*ZbR¨WfV2�,ZbT2V
WfV2Zb�b��Xi[YJ>y,�\L_�]�ªLiLikD�nWYX�¡]RILKTw� [YV2¡Dhj¤
�4��,0/E	�%K����&#� 8W	*� � � �$���1��+E/_c 	�lIB }�D�hno��dN ��o���oDc =Wl�l 	B¤

;)=jN 	�>�F�¤�p�Lih2T2�`c �s¤UtuLKJaWi�gc,WfRIkat·¤ : ��WYh�hm¤�� GnWY[dh ZbRaG,ZbedGD^SkDZbJMLKRIh�Z\[YRnWf��RILK�,V
Wf�²WfRIkMegLKRIL£RILKTS�®[YV2¡Bhm¤��4��,0/E	�%K�
�zc]l�m hÄNdN � �d�Dc =Wl�l�oD¤

;)=jN�m >�F�¤�p�Lih2T2�`cDr�¤Do���WfG�T�Ldc!WfRIk¦��¤ 9�¤ �£J>GI[Y�bTj¤ ¥ JaWfT2GILKJaWfT2Z\XjWf�²� V
WfJMLK�®[YV2¡a�ª[YV�k,Lih�XKV2Zb�,ZbR,eMWfRIk�WfRnWf�b�Dh2ZbR,e
egLKRIL�V�LKed�,��WfT�[YV2��RILKTS� [YV2¡Dhj¤ ������+E����� �! -:�� �K��+Q� ��	�%K���<)(	����)�K�,dc =
	�o hÄ��l = �BNd~d~Dc =Wl�l��D¤

;)=jN�l >�F�¤�p�Lih2T2�`c5r�¤5o���WfG�T�Ldc�WfRIk«��¤ 9�¤ �£J>GI[Y�bTj¤�o�LKV2Z\[BkDZ\X>h�[Y�b�,T2Z\[YRIhsZbR¬h2�Bh�T�LKJMh£[f�·y,Z\LiXiLK�&Z\h
L_^`�bZbRILjWfV4kDZ±°5LKVÐ^
LKR�T2Z�Wf�¯Li³U�nWfT2Z\[YRIhj¤4�j,�������	�%$/j����� ���*� � 	 � 	���, �! @�.,0/$�1���2/_c =j~IBª� D�h)=
	�l ��=WldNDc =Wl�l��D¤

;)=K}�~ >M��¤]p�LK�gLKV�h£WfRIk]o ¤]g,V2Z\LikD��WfRIk²¤ i*RI[j�&�\LikDegL_^`�nWYh�Lik«h2ZbJ��,��WfT2Z\[YR�[f�3egLKRILKT2Z\XzV�LKed�,��WfT2Z\[YR�ZbR��nWYXKT�LKV2Z\[Yy,GnWfegL
��WfJ4�5kIWD¤4
@�I%$� ��	�% �#%$	��0/8&(�E/W�Q��+Q% �Uc =j�IB!=�D�h)= ��lDc =Wl�mf}I¤

;)=K}]=�> : ¤Ù��¤Ip]Z\X
GnWYLK�\hjc]5�¤Ý*¤ ��WfV2Vjc]p�¤,¥£h2¡gLKRnWfµiZ`c���¤Ig,�,G,V2JaWfRucIv�¤ 9¨LKRucIWfRIk�x4¤n�B[YJM[Yed�BZ`¤ � �b�Ih2T�LKV£WfRnWf�b�Dh2Z\h
WfRIk¦kIWfT
W��UZ\h2�nWf�bZbµmWfT2Z\[YR�[f�3��WfV2egL_^Sh�XjWf�\L*egLKRILzL_�Dy,V�Lih�h2Z\[YR¦kIWfT
WD¤�PwR�� � %$	 ' %j�.,����I�0/E	 ��� ����)(	���%K���(��� � �
	��� *��6��)-,  #"gcI�g[Y�b�,JML4NDc,ynWfegLih&}�� � �dNDc5�UZbR,e�Wfy�[YV�Ldc =Wl�l�mD¤]9¨[YV2�\k��BXKZ\LKR�T2Z�FnX�o��,�,�bZ\h2G,ZbR,eI¤

;)=K}�� >�r�¤ papÐ[Y�\h�RILih�hjc 5�¤Ýq�¤3�UGnWfV2yuc-WfRIk �I¤ x�LKZbR,ZbT2µg¤]¥�Xi[YR,RILiXKT2Z\[YR,Z\h2T�JM[Uk,LK��[f��k,LK�gLK�\[Yy,JMLKR�Tj¤ ������+������ �! 
:�� �Q��+K�$��	�%K���<)(	������ �,dc =��d� h }���l ��} �dNDc =Wl�l =d¤

;)=K}�N > �I¤ p�[YRI[Bk¶WfRIk\g�¤ ��WYXi[Y�u¤ : LKRILKV
Wf�·Xi[YRIXK�b�Ih2Z\[YRIh�hzF¯LK�\Li[YRI[YJ>Z\X�JMLiX�GnWfR,Z\h2JMh�ZbR¨XiLK�b�b�,��WfV4JMLKT
Wf�5[Y�bZ\h2J�c
edV�[j�&T2Guc&WfRIk§kDZ±°²LKV�LKR�T2Z�WfT2Z\[YRu¤ PSR �b�����Z� ��+�	��� �j��+ � ��+��.,����I�0/E	 ��� ��� � �I���.��	��*����	 8��-)(	������K�,Yc®�g[Y�±^
�,JMLz��oDc,ynWfegLih£N�m�l ��}�~ =dc��®[Y�\k��Uy,V2ZbR,e�q*WfV2��[YVjcI7 ��c =Wl�o =d¤

;)=K}d}�>�i>¤bp]�,V2y,GU�¢WfRIk ��¤ p]Z�WfRu¤ p�[Bk,LK�b�bZbR,e¨egLKRIL�L_�Dy,V�Lih�h2Z\[YR´kIWfT
W¬�Ih2ZbR,e¶kD�BRnWfJ>Z\X�&Wi�gLih2Z�WfR§RILKTw� [YV2¡Dhj¤
F¯LiX�G,R,Z\XjWf��V�LKy�[YV2Tjc&��R,Zb�gLKV�h2ZbTw�¦[f����Wf�bZ±�ª[YV2R,Z�WaWfT��LKV2¡gLK�\LK�gcI�LKV2¡gLK�\LK�gc��®¥�c =Wl�l�lD¤��,R,y,�,�,�bZ\h2GILik]V�LKy�[YV2Tj¤

;)=K} � >�s¤ 7�¤�7*Wfeg[YV�X�¡dWD¤ ¥ ynWfT2T�LKV2R��ª[YV2JaWfT2Z\[YR�JMLiX�GnWfR,Z\h2J�T�[�Xi[YR�T2V�[Y�uh�ynWfT2Z�Wf��[YV2e�WfR,ZbµmWfT2Z\[YR¦ZbR@T2GIL*LKJ4�,V2�g[�[f�
�AP$U�Y U"��
IN)S�T2[�HKS�T JLU G�T0YWMVHKP�¤ ������+E����� �! -:�� �Q��+Q�$��	�%K���;) 	����)�K�,dc =jNd� hÄ� 	�	 �BNd~�oDc =Wl�m�mD¤

;)=K}�o >�o�¤Ýo ¤.7*Wi��Wf¡5¤4�A� �*�������1�Q�-���W���$� 	 ����! (�4��,0/�	�%K��� �.,0/��1���2/K¤·�Uy,V2ZbR,egLKV��-LKV2��WfeIcn�LKV2�bZbRuc =Wl�l��D¤
;)=K}�	�>M��¤Ý¥�¤ 7sLK�&JaWfR�WfRIk���¤Ý¥�¤ux�Z\XiLd¤-p�[Uk,LK�-�©[YV4Xi[YRIh�T2V
WfZbR�T�WfRIk�Xi[YR�T2V�[Y� ZbR¶�,Z\[BX�GILKJ>Z\XjWf�·RILKTw� [YV2¡Dhj¤ �6+Q� �

% �K�Q��	 ��0/��! j�	� ��
j����	�������� �(%K� ������,��! @�L%$	��$��% �E/2�Q j�	� � � ���zc]o�mIB!=�D�hnld� ��l�oDc =Wl 	�=d¤

;)=K}�m > : ¤W7£Z\Xi[Y�bZ\hj¤�p«WfT2GILKJaWfT2Z\XjWf�IWYh2y�LiXKT�h�[f�I�,Z\[Y�\[YedZ\XjWf�UV�LKed�,��WfT�[YV2��y,V�[UXiLih
h�Lihj¤gPwR4x4¤�F�GI[YJaWYhjcYLikDZbT�[YVjc �<	���� ��	�%
� �K�	�% �5� )#�����)�K��� �4� ��+!��� % �-�*���	� � �A�����
,0/E	�/#�! ��b���(��� � 
'&(������)���*��+�, ��, /$�1���2/_cd�g[Y�b�,JMLs��l�[f� � �Q% ����+K�

j���1�E/'	 �)(	��������	� ��������	�%�/_cIynWfegLihj=
	�m �B� =�=d¤��Uy,V2ZbR,egLKVÐ^ �-LKV2��WfeIc��LKV2�bZbRuc =Wl 	�lD¤

;)=K}�l > : ¤ 7£Z\Xi[Y�bZ\h¦WfRIk PÊ¤®o�V2Zbeg[YedZbRILd¤ �L���  � � +�����]	 �W����	���� 	 � 
j����� �$��	 �
	 � +�	 ��� �.,0/$�1���2/�� � +!��� �j	�/ /E	 � ����		80�
����+E�I% ����+Q��/ �*� � +Q����+ :���+!������ � �
� % ���I����	����I/K¤b9�Zb�\LK�U^SPwR�T�LKV�h�XKZ\LKRIXiLdc�7£LK� �·[YV2¡5c =Wl 	�	B¤

;)=��d~ >�i>¤]7£[BkIWDcn¥�¤!�UG,ZbRI[YGnWfV
WDcLp�¤IF�Wf¡gLikIWDcu��¤]p«WfT�h2�,JM[YT�[,c²��¤.p�Zb��WfRI[,c!WfRIk¬��¤]i*�,GnWfV
WD¤ g ZbRIkDZbR,e�egLKRILKT2Z\X
RILKTS� [YV2¡a� V�[YJ L_�Dy�LKV2ZbJMLKRUT�h �U�M� LKZbedGUT�Lik�RILKTS�®[YV2¡aJM[Bk,LK�`¤uPSR "#�����������E�W $��+E������	�%�/_c��g[Y�b�,JML8lDcBynWfegLih
=K}]= ��=��d~Dc =Wl�l�mD¤

×�× Í�s�t�u�v$w
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;)=�� =�>�s¤�7£[m�YWf¡>WfRIk �I¤ �n¤�F-�Dh�[YRu¤Lp�[Uk,LK�bZbR,ezT2GIL�XiLK�b�!kDZb�BZ\h2Z\[YRaXK�DXK�\L�h p]^`y,GnWYh�L�T2V2ZbedegLKVjcB[dh�XKZb�b��WfT2Z\[YRIhjcBWfRIkah2ZbµjL
Xi[YR�T2V�[Y�`¤ ������+E����� �! -:�� �Q��+Q�$��	�%K���;) 	����)�K�,dc =Wo�� h)=j~ = ��=jNf}Ic =Wl�ldND¤

;)=��d� >�s¤L7s[j�dWf¡�WfRIk �I¤ �I¤¯F-�Dh�[YRu¤<7£�,JMLKV2Z\XjWf�·WfRnWf�b�Bh�Z\h�[f��W@Xi[YJ>y,V�LKGILKRIh2Zb�gL>JM[Bk,LK�-[f�6p]^`y,GnWYh�L�Xi[YR�T2V�[Y�-ZbR
vsLKRI[Yy,�Ih�[B[BXK�UT�L�L_�DT2V
WYXKT�h£WfRIk�ZbRUT
WYXKT£LKJ4�,V2�g[dhm¤ ������+������ �Q � �����L�L%$	��$��% �Kc =j~�o h)=�=��dN ��=�=Wo�mDc =Wl�ldND¤

;)=��dN >�s¤�7£[m�YWf¡MWfRIk �n¤ �I¤�F·�Bh�[YRu¤ �£�nWfRUT2ZbT
WfT2Zb�gL�WfRnWf�b�Bh2Z\h [f�¯W*JM[Y�\LiXK�,��WfV JM[Bk,LK�![f�²J>ZbT�[YT2Z\X£Xi[YR�T2V�[Y��ZbR�Fnh�h2Z\[YR
�gLjWYh2Tj¤ ������+������ �! -:��I�Q��+K�$��	�% ���;)(	������ �,dc =
	YN hÄ��mdN �BNd~��Dc =Wl�l��D¤

;)=��f}�>�x4¤ 7£[m�®Wf¡5¤·r�RUT�LKV2ZbR,eaT2GIL�y5[dh2T2egLKRI[YJMLzLKV
WD¤ ��%$	*����% �Kc!� 	Y~ hÄN�o�m �BN 	�=dc =Wl�l��D¤
;)=���� >�p�¤ 7�¤ �£��LK�gLih
LK¡gLKV�Ldc���¤�Fu�IX
¡gLKVjc4WfRIk%��¤ ��¤ �!ZbJ>JMLKV2JaWfRu¤ p«WfT2GILKJaWfT2Z\XjWf�4JM[Bk,LK�\h¦�ª[YV�T2GIL¨XiLK�b�b�,��WfV

Xi[YRIXiLKR�T2V
WfT2Z\[YRIh�[f� � �BXK�bZbR WfRIk p�o g&¤ )(	���% � ����	�%K���j����� )(	��9�&��,0/E	�%K���(&(�E/W�Q��+Q% � �b�����2���]	�%K����	����I/Kc
=Wmf}.Bª� D�h 	�md� � 	�m�lDc =Wl�ld�D¤

;)=���o >M��¤ 96¤ �£J>GI[Y�bTjc3v�¤ i�L_�`WfR,eIc � ¤¯¥£RIk,LKV�h�LKRuc�WfRIk¶r�¤�o���WfG�T�Ld¤k5*Lih�XKV2Zby,T2Z\[YR¢WfRIk�WfRnWf�b�Dh2Z\h�[f�&h��&ZbT�X�G,�bZb¡gL
V�LKed�,��WfT�[YV2�¦RILKTS� [YV2¡Dh*L_�DLKJ>y,�bZ�FnLik����]W>JM[Uk,LK� [f��XiLK�b�b�,��WfVsZbV�[YR]GI[YJMLi[dh�T
WYh2Z\hj¤ ������+������ �! :�� �Q��+Q�$��	�%K���
) 	����)�K�,dc =Wl�� hÄNdN�l �BN��d~Dc =Wl�l�mD¤

;)=�� 	�>�q�¤ : ¤ �£T2G,JMLKVj¤]F�GILa³U�nWf�bZbT
WfT2Zb�gL@kD�URnWfJ>Z\Xih�[f�£W�XK��WYh�h�[f�&�,Z\[UX
GILKJ>Z\XjWf�&Xi[YR�T2V�[Y��XKZbV�XK�,ZbT�hj¤�������+������ �! 
�����	� ��������	�%K���<) 	����)�K�,dcnN h �dN � 	�mDc =Wl 	�oD¤

;)=���m >�¥�¤,o3WfRIk,LK��WfRIkkp�¤Ip«WfR,Ru¤-o�V�[YT�Li[YJ>Z\Xih£T�[>h2T2�IkD�@egLKRILih£WfRIk¦egLKRI[YJMLihm¤4
j������+K�Kc,}�~�� hnmdN 	 ��mf}�oDc5�d~d~d~D¤
;)=���l > �I¤Do�LjWfV2�`¤4� +!� � � � 	 � 	�/���	�%'&(�Q�0/ ���]	 ���	 ���E���1�����
	)����.� ��, /$�1���2/_¤ p�[YV2e�WfRkizWf�D�©JaWfR,Ruc!�DWfRkg,V
WfRIXKZ\h
Xi[,c��®¥�c

=Wl�m�mD¤

;)=Wod~ >�r�¤Yo���WfG�T�LdcBF�¤�p�Lih2T2�`cgWfRIka��¤ 9�¤ �£J>GI[Y�bTj¤ : �\[Y�nWf�nWfRnWf�b�Dh2Z\h�[f�5h2T�LjWYkD�4y5[YZbR�T�h3�ª[YV�h2�Dh2T�LKJMh3[f��kDZ±°²LKV�LKR�T2Z�Wf�
Li³��nWfT2Z\[YRIh&�&ZbT2G�h2ZbedJM[YZ\k¦ZbR�T�LKV
WYXKT2Z\[YRIhm¤ �j,�������	�%$/'����� ���*� � 	��
	���, �! @�.,0/��1�$� /Kc]lIB }�D�hÄ� 	 � �B��l =dc =Wl�lf}I¤

;)=Wo =�>�r�¤uo���WfGUT�Ldc F�¤ p�Lih2T2�`c WfRIk���¤ 9�¤ �£J>GI[Y�bTj¤CgILiLikD�nWYX�¡¬�\[B[YyIhjc¯h�T
Wf�,Zb�bZbTS�¶WfRIk¬J��,�bT2Z\h2T
WfT2Z\[YRnWfV2ZbTS��ZbR¶kD��^
RnWfJ>Z\XjWf�¯h2�Dh2T�LKJMhj¤ ������+������ �Q () 	����)�K�	�%K��� ��, /$�1���2/_cINIBª� D�h }�~�l ��}]=jNDc =Wl�l��D¤

;)=Wod� >�r�¤�o-��WfG�T�Ldc·F�¤ p�Lih2T2�`c-WfRIk���¤ 9�¤3�£J>GI[Y�bTj¤¬�UT
WfT2Z\[YRnWfV2��h2T
WfT�Lih�ZbR¶�ª[B[Uk¶� LK��JM[Uk,LK�\h��&ZbT2G�T2G,V�Lih2GI[Y�\k
V�LK��WfT2Z\[YRIh2G,ZbyIhj¤ ������+������ �! () 	����)�K�	�%K��� �.,0/��1���2/_cINIBª� D�h ��o�l � � 	�	Bc =Wl�l��D¤

;)=WodN >�r�¤-o���WfGUT�Ldc�F�¤ p�Lih2T2�`c®WfRIk ��¤ 96¤��£J>GI[Y�bTj¤�¥ JMLKT2GI[Bk,[Y�\[YedZ\XjWf�£�nWYh2Z\hM�©[YVMk,Lih
XKV2Zby,T2Z\[YR WfRIk´WfRnWf�b�Dh2Z\h
[f��h��Bh2T�LKJMh��&ZbT2G�Xi[YJ>y,�\L_�]h��&ZbT�X�GD^`�bZb¡gL�ZbR�T�LKV
WYXKT2Z\[YRIhj¤ ������+E����� �Q '�����	� �$� � ��	�%K���;)(	������K�,Yc5N�o hÄNd� = �BNf}�mDc
=Wl�l�mD¤

;)=Wof}�>�r�¤ÝPÊ¤do-V�[Y¡U�IkDZbRnWDcBx4¤ �>¤ �·Wf�\LiLK��cUWfRIkMx4¤ 7�¤dF¯X
G��,V
WYLK�5¤�¥�RILK�§JMLKT2GI[Bk��ª[YV�T2GIL�WfRnWf�b�Bh�Z\h-[f��T2GIL&kD�BRnWfJ>Z\Xih
[f� T2GIL�JM[Y�\LiXK�,��WfVsegLKRILKT2Z\XzXi[YRUT2V�[Y� h2�Dh2T�LKJMhj¤,P
PÊ¤D¥£y,y,�bZ\XjWfT2Z\[YR�[f�3T2GILzJMLKT2GI[Bk�[f� egLKRILKV
Wf�bZbµjLik�T2G,V�Lih2GI[Y�\k
JM[Uk,LK�\h�ZbR�T2GIL�ZbR��gLih�T2Zbe�WfT2Z\[YR«[f��Xi[YRIXKV�LKT�L�egLKRILKT2Z\X4h2�Dh2T�LKJMhj¤ ������+E����� �! -:��I�Q��+K�$��	�% ���;)(	������ �,dc =�� =�hnm�l �
=�=j~Dc =Wl�l =d¤

;)=Wo�� > ��¤Ý¥�¤gx£WfT2RILKV&WfRIkax�¤ 7�¤UF¯X
G��,V
WYLK�5¤ �UZbJ>y,�\Lih2T®egLKRILKT2Z\X£h��Bh2T�LKJMh Xi[YR�T2V�[Y�b�bZbR,eM[YRUT�[YegLKRILih2Z\hWh �£V2e�WfR,ZbµmWfT2Z\[YR
y,V2ZbRIXKZby,�\LihMWfRIk�JM[Uk,LK�\h�[f�£T2GILKZbV��©�,RIXKT2Z\[YRu¤¶PwR�x�¤�x£[dh�LKRuc-LikDZbT�[YVjc �6+!� �+Q��/ / 	�� :�� �Q��+K�$��	�%K���4)(	����)�K�,dc
�g[Y�b�,JML �DcDynWfegLihAm = ��=j� 	B¤I¥&XjWYk,LKJ>Z\X�o�V�Lih�hjc.7£LK� �·[YV2¡5c =Wl 	�mD¤

;)=Wo�o > ��¤ 7�¤�x£Lik,kD�gc�p�¤ 7�¤Bt²Z\LK�,JaWfRuc,WfRIk�p�¤Ýt·¤�p«Wi�BV�[j�g[Y�,R,Z\[YT2Z\hj¤ �£�nWf�bZbT
WfT2Zb�gL�WfRnWf�b�Bh�Z\h [f�¯�,Z\[BX�GILKJ>Z\XjWf�5V�LjWYX_^
T2Z\[YR�h2�Bh�T�LKJMhj¤ �b���(��� �1��+ /j	 ��)(	������ �,������ �Z�Q��	�%$	��L�Kcn��oIB!=�D�hnl �B�f}Ic =Wl�l�oD¤

;)=Wo 	�> �I¤�x£LKZbR,ZbT2µgc�5�¤�i£[dh2JaWfRuc �s¤Ýr�¤ �·WfRnWfV2Z\[f^S¥��\[YRIh�[,cIWfRIk 5�¤Ýq�¤D�UGnWfV2yu¤��UT2V2Zby�L��ª[YV2J>ZbR,e�WfV�X�G,ZbT�LiXKT2�,V�L�[f�uT2GIL
e�Wfy¦egLKRILzh2�Dh2T�LKJ�¤�� �%80���)�9���-���.�*���6"#�����$��	�%�/Kcn�dN h)=�= �B� 	Bc =Wl�l�mD¤

 Ö�×� r
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	������������	�����������	������! �"#�����$��	�%'&(������)���*��+�,-�.,0/$�1���2/ N�l

;)=Wo�m > �I¤dx�LKZbR,ZbT2µgcgr�¤ pMp2[Y�\h2RILih�hmcgWfRIk 5�¤Ýq�¤��UGnWfV2yu¤.p�[Bk,LK�D�©[YV�Xi[B[Yy�LKV
WfT2Zb�gL�Xi[YRUT2V�[Y�![f��y�[dh2ZbT2Z\[YRnWf�nZbRD�©[YV2JaWfT2Z\[YR
ZbR �8P$U�Y$U"��
IN)S�T��U�]�,Z\Xi[YZ\k¨WfRIk�JaWfT�LKV2RnWf��G��,RIX
G��nWYX
¡�¤ ������+������ �! ��
 �I��+�	��-���.�*����� �W���)�K�,dc¯� 	�=�h }�	 � ��oDc
=Wl�l��D¤

;)=Wo�l > �I¤¯x£LKZbR,ZbT2µ@WfRIk 5�¤Ýq�¤ �UGnWfV2yu¤ p�LiX�GnWfR,Z\h2J [f�@H��0H�h�T2V2Zby�L��ª[YV2JaWfT2Z\[YRu¤����K% �����]	�/E�2/ �! �� � 8������ ���-���.�ªc
}�l h)=jNdN ��=���mDc =Wl�l��D¤

;)=
	Y~ > �I¤¯x£LKZbR,ZbT2µ�WfRIk 5�¤Ýq�¤3�UGnWfV2yu¤ : LKRIL�XKZbV�XK�,ZbT�h�WfRIk�T2GILKZbV��Ih�Lihj¤¦PwR �I¤ �®[Y�b��WYk,[f^ �£Z\k,Lihmc�s¤ p«Wfe�WYh
WfR,Zb¡�c
WfRIk>F�¤ g®¤��UJ>ZbT2Guc�LikDZbT�[YV�hjc3�E�.�1�*�+!� ��	 80� �5�#��+Q�W� % �I�E/A�*�j����� �Q%$������+ ) 	����)�K�,dcgynWfegLih ���dN �B� 	Y�D¤ p�PÜF�o�V�Lih�hjc
��WfJ4�,V2Z\kDegLdc.p�¥�c =Wl�l�oD¤

;)=
	�=�> �I¤Dx�LKZbR,ZbT2µ4WfRIk �I¤Ýx�¤ �·WfZ\h2R��Dhj¤3F�GILi[YV�LKT2Z\XjWf��WfRIk¦L_�Dy�LKV2ZbJMLKRUT
Wf��WfRnWf�b�Bh�Z\h&[f��T2GIL*y,GnWfegL*��WfJ4�5kIW�egLKRILKT2Z\X
h2�&ZbT�X�GMZbJ>y,�bZ\Lih-J>Z\h�h2ZbR,ez�\LK�gLK�\h-[f�²Xi[f^S[Yy5LKV
WfT2Zb�UZbTw�g¤ ������+E�������! �:�� �Q��+Q�$��	�%K��� )(	����)�K�,dc�=K} � hÄ��l�� �BN =WmDc�=Wl�ld~D¤

;)=
	Y� > �I¤ux�Z\X
GILK�b�\Ld¤��®[YJ>ynWfV
WfT2Zb�gL�WfRnWf�b�Bh�Z\h4[f��RILKe�WfT2Zb�gLM�\[B[YyIhz���¬Xi[YRUT2ZbR��I[Y�Ihjc �5[U[Y�\LjWfR�WfRIk¶h2T�[UX
GnWYh2T2Z\X�WfyD^
y,V�[gWYX�GILihj¤�PwR¦x4¤DF�GI[YJaWYhjcILikDZbT�[YVjc �<	 ���$��	�%�� �K�	�% � � )#�W���)�Q��� �4�#��+Q�W� %%� �*� �	� � �A�����
,0/E	�/@�! �b���(��� � 

&(�������� �*��+E,���, /$�1���2/_c3�g[Y�b�,JML¦��l�[f� � �Q%W����+K�-
<���1�E/C	�� )(	���� � �	� ��������	�%�/_c�ynWfegLih>��m = �BNd���D¤-�Uy,V2ZbR,egLKVÐ^
�-LKV2��WfeIcI�LKV2�bZbRuc =Wl 	�lD¤

;)=
	YN >�5�¤Ýx�¤!x�ZbedRILK�g¤��UT�[BX�GnWYh2T2Z\X�JM[Bk,LK�\h�[f�®XiLK�b�b�,��WfV��dWfV2Z�Wf�,Zb�bZbTS�g¤�PwR�x�¤5F�GI[YJaWYhjcuLikDZbT�[YVjc �<	 ���$��	�% � � �	�% � �
)#�W���)�Q��� �5�#��+Q�W� % � �*� �	� � �A�����
,0/E	�/��! ��b���(��� � 
�&(������)���*��+�, �.,0/$�1���2/_c²�g[Y�b�,JMLa��l�[f� � �K% ����+K�/
<���1�E/
	��) 	��������	� ��������	�%�/Kc,ynWfegLih£�dN 	 �B��md~D¤!�Uy,V2ZbR,egLKVÐ^ �-LKV2��WfeIc��LKV2�bZbRuc =Wl 	�lD¤

;)=
	�}�>�x4¤3x�[dh�LKRu¤�x�LiXiLKRUTak,LK�gLK�\[Yy,JMLKR�T�h�ZbR�T2GIL�T2GILi[YV2��[f�*Xi[YR�T2V�[Y�£WfRIk�V�LKed�,��WfT2Z\[YR�[f�*XiLK�b�b�,��WfV>y,V�[BXiLih�h�Lihj¤
�E�.�1��+�������	��������.&(� 8�	�� � �! � ,��*���)�K�,dcI�dN hÄ��� ��m�mDc =Wl�o�mD¤

;)=
	 � >�p�¤Ý¥�¤²x��Ih�h
LK�b�`¤>o�[dh2ZbT2Z\[YRnWf� ZbRD�©[YV2JaWfT2Z\[YR�ZbR¬ZbRIh�LiXKT4h�LKedJMLKRUT�hj¤-�2� 80���)�9���-�����*���+)(	������K�,Yc6=j~�m hÄ��o�l �B��mdNDc
=Wl�m��D¤

;)=
	�o >�q�¤M�DWf�be�WYk,[,c]¥�¤M�DWfR�T�[dhjc-��¤ : WfV2µmW�^SxsWfJM[dhjc �n¤��YWfR�qsLK�\k,LKRuc�r�¤ 5 �Wfµgc�WfRIk �I¤ �®[Y�b��WYk,[f^ �sZ\k,Lihj¤
x�LKed�,�\[YR]5* B �gLKV�h2Z\[YR¨�D¤Ä~ D�h�¥ kIWfT
Wf�nWYh
L�[YR�T2V
WfRIh�XKV2Zby,T2Z\[YRnWf��V�LKed�,��WfT2Z\[YR¬ZbR � Y$O 
LHKPQN�O 
IN�T O UWS)N`¤�
'� %$� ��	�%
�(%$	��0/A&(�E/W�Q��+Q% �Uc5� 	 B!=�D�h ��l ��od~Dc��d~d~d~D¤

;)=
	�	�>�p�¤��DWfJMh�[YRI[j�dW�WfRIk ��¤ 7�¤��BLKV�[j�5¤ 7sLKTQ9¨[YV2¡Lh¬¥�R ZbR�T�LKV
WYXKT2Zb�gL«ZbRUT�LKVÐ�ªWYXiL�T�[¨T2GIL�T�[B[Y�\ha�ª[YV@WfRnWf�b�Dh2Z\h
[f��egLKRILKT2Z\X«RILKTS�®[YV2¡ h2T2V2�IXKT2�,V�L¨WfRIk kD�URnWfJ>Z\Xihm¤ PwR x4¤Ý*¤�¥��bT2JaWfRuc8i>¤&t¯Wf�Ik,LKV�kIWf�\Ldc�¥�¤ i>¤65s�,R,¡gLKVjc
t-¤-q£�,R�T�LKVjc�WfRIk´F�¤Ýr�¤ i*�\LKZbRuc�LikDZbT�[YV�hjc�� � % 	 ' % �.,��(� �0/�	���� ��� )(	��W% ���(������	 ���*�� � )-,  # gc®�g[Y�b�,JML�}Ic
ynWfegLihj=j~d� ��=�=�=dc��UZbR,e�Wfy5[YV�Ldc =Wl�l�lD¤I9¨[YV2�\k«�BXKZ\LKR�T2Z�FnX4o-�,�,�bZ\h2G,ZbR,eI¤

;)=
	�m >�p�¤ : ¤��DWfJMh
[YRI[j�dWDc4r�¤ : ¤s�DWi�g[dh2Tw��WfRI[j�dWDc���¤ 7�¤��BLKV�[m��c4¥�¤ ��¤��Uy,ZbV�[j�5c4WfRIk �n¤�x�LKZbR,ZbT2µg¤ : L 7sLKTWh§¥
kIWfT
Wf�nWYh�L¦[f��egLKRILKT2Z\X�RILKTS�®[YV2¡Bhm¤�PwR �6+!��% �K�Q��	 ��0/��! C�	�I� � 	�+E/����E���1��+E������	�������� �b���W �$+Q����% � ��� ) 	���	 � �
 $��+�������	�%�/<�! �"#�������-�8&(������)����	���� ����������+E�I% ����+Q� * )<" &A� ,  #"gcI7s[j�g[dh2Zb�,ZbV�h2¡5c =Wl�l�mD¤IP � : ¤

;)=
	�l > �s¤��DWfRIX
GILKµgc �s¤®t¯WYX�GnWfZbµjLdc8g�¤ �UWfRI[UkD�gcs*¤·�LK�b�\[YRuc�t-¤�x �dk,LKVjc �I¤�r��,µjLKRnWfTjc#g�¤®x�LiX
GILKR,JaWfR,RucsWfRIk
s¤ ��WYXi³�¤ : V
WYh2y,ZbR,e�WfT�JM[Y�\LiXK�,��WfV4ZbR�T�LKV
WYXKT2Z\[YRIh�WfRIk«egLKRILKT2Z\X>RILKTS�®[YV2¡Bh4ZbR �AP$U�Y U"��
IN)S�T2[�HKS�T JLU G�T0YWMVHKP�¤

@�I%$�)�$	�% �#%$	���/#&#�E/ �Q��+!% �Bc�� 	 B!=�D�hnm�l ��lf}Ic =Wl�l�lD¤

;)=Wmd~ >�t-¤u� 	fRIX�GILKµgc �n¤!�dWfR¬q£LK�\k,LKRucuWfRIkZ5�¤5F�G,Z\L_°5V2�g¤4r-h2T
Wf�,�bZ\h�G,JMLKR�T4[f�·T2GIL>k,[YV�h
[f^`�gLKR�T2V
Wf�-ynWfT2T�LKV2R¨kD�,V2ZbR,e
LKJ4�,V2�g[YR,Z\Xak,LK�gLK�\[Yy,JMLKRUT�[f� �8P$U�Y$U"��
IN)S�T2[�HKS�T JLU G�T0YWMVHKP0h�¥{�\[YedZ\XjWf�®WfRnWf�b�Bh2Z\hm¤ ������+E����� �! :�� �Q��+Q�$��	�%K���
) 	����)�K�,dc =Wm�l hÄN 	�	 �BN�m�lDc =Wl�l 	B¤

;)=Wm =�>�q�¤ p�¤·�DWf�,V�[,¤����®¥8p�o(h]¥ egLKRILKV
Wf�±^`y,�,V2y5[dh�L]h�ZbJ4�,��WfT�[YV�WfRIk¢JMLKT
Wf�5[Y�bZ\X]Xi[YRUT2V�[Y�£WfRnWf�b�Dh2Z\hMy,V�[YedV
WfJ�¤
�b���(�����1�$+(�4�#���
	�%K����	����I/j	 � �	� ��)(	��0/ %$	*����% �E/Kc�lIB }�D�h }d}]= ��} �d~Dc =Wl�ldND¤

;)=Wmd� >�p�¤Ý¥�¤��DWi�dWfegLjWf�u¤5 Z\[BX�GILKJ>Z\XjWf�5h2�Dh2T�LKJMh·WfRnWf�b�Dh2Z\hj¤dP�P F�GIL�h2T�LjWYkD�>h2T
WfT�L�h�[Y�b�,T2Z\[YRIh��ª[YV WfRMRD^`y5[U[Y�Ih��Bh2T�LKJ
�Ih2ZbR,eaW�y5[j� LKVÐ^`��Wj�6Wfy,y,V�[j�BZbJaWfT2Z\[YRu¤ ������+������ �! -:��I�Q��+K�$��	�% ���;)(	������ �,dcn��� hÄN 	Y~ �BN 	�lDc =Wl�o�lD¤
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;)=WmdN >�p�¤Ý¥�¤u�DWi�dWfegLjWf�u¤>¥�V�L�T2GILKV�L>V2�,�\Lihzeg[j�gLKV2R,ZbR,e�ynWfT2T�LKV2RIh�[f�®egLKRIL�V�LKed�,��WfT2Z\[YR � PSR¬*¤ �s¤ : [B[UkD�&ZbR¨WfRIk
o�¤ÝF�¤·�DWf�,RIk,LKV�hjc LikDZbT�[YV�hjc :��I�Q��+K�$��	�% ���4) 	����)�K�, ������	���$���$��	�% ����� �58 ���
� ��	�������+E, � +Q����+Kc-ynWfegLih�}�� ��o�oD¤
r-kDZbR��,�,V2edG ��R,Zb�gLKV�h2ZbTw�¦o�V�Lih�hjcIr·kDZbR��,�,V2edGuc =Wl�m�lD¤

;)=Wmf}�>�p�¤Ý¥�¤Y�DWj�YWfegLjWf�u¤!¥§¡BZbRILKT2Z\X®�©[YV2JaWf�bZ\h�J%�ª[YV3ZbR�T�LKedV
WfT2Zb�gL�JM[Y�\LiXK�,��WfV��,Z\[Y�\[Yed��h p�WfR,Z±�ªLih2T
WfT2Z\[YR>ZbR>�,Z\[BX�GILKJ�^
Z\XjWf�nh2�Dh2T�LKJMh3T2GILi[YV2�MWfRIk>�Ih�L&ZbRMLK�b�IXKZ\kIWfT2ZbR,e�k,Lih2ZbedRMy,V2ZbRIXKZby,�\Lih·�©[YV�egLKRIL�XKZbV�XK�,ZbT�hm¤!PwR �I¤��®[Y�b��WYk,[f^ �sZ\k,Lihjc
s¤�p«Wfe�WYh
WfR,Zb¡�cDWfRIk�F�¤ g�¤D�UJ>ZbT2Guc,LikDZbT�[YV�hjc �E�.�1�*�+!� ��	 80� �4� ��+!��� % � �E/j�*�2�����)�K%$���)��+ )(	������ �,dcUynWfegLih@=�=�� �
=K}�oD¤Ip�PÜF o�V�Lih�hjc���WfJ4�,V2Z\kDegLdc.p�¥�c =Wl�l�oD¤

;)=Wm�� >�t-¤Ý¥�¤5�BLKegLK�`¤@���W����� 	 ��/�j,�������	�% �5� �������-�����C	�������� �Q%$���)��+������ � ��� � ���)��+�)(	������K�,Y¤ ��WfJ4�,V2Z\kDegL ��R,Z±^
�gLKV�h2ZbTS��o�V�Lih�hjc���WfJ4�,V2Z\kDegLdc =Wl�mf}I¤

;)=Wm�o >�5�¤Ýq�¤��UGnWfV2y@WfRIk �I¤gx�LKZbR,ZbT2µg¤5o�V�LikDZ\XKT2Z\[YR@[f�²J4�,T
WfR�T�L_�Dy,V�Lih�h2Z\[YRMynWfT2T�LKV2RIh·�Ih2ZbR,ezegLKRIL�XKZbV�XK�,ZbT�hm¤<)(	����.,0/9�
�1���2/_cD}�	�h 	�l ��ld~Dc =Wl�l�mD¤

;)=Wm 	�>�p�¤Ý¥�¤ �UGILjW¶WfRIk : ¤ i>¤·¥&X
¡gLKV�hj¤ F�GIL ��� Xi[YR�T2V�[Y�*h2�Bh�T�LKJ)[f���nWYXKT�LKV2Z\[Yy,GnWfegL���WfJ���kIW h«¥ y,G��Dh2Z\XjWf�±^
X�GILKJ>Z\XjWf�¯JM[Bk,LK�5�ª[YV�egLKRIL*V�LKed�,��WfT2Z\[YRu¤ ������+������ �! '����� �Q%$���)��+�)(	������K�,Yc =Wm =�hÄ� =�= �B�dNd~Dc =Wl�m��D¤

;)=Wm�m >�F�¤ �UG,ZbJaWYkIWDc p�¤�q*WfedZb��WDc p�¤�¥�V2ZbT
WDc���¤ 7£Z\h2G,ZbµmWf¡BZ`c�WfRIk �s¤Ýt-¤·F WfRu¤_i*RI[m�&�\LikDegL_^`�nWYh�Lik�h�ZbJ4�,��WfT2Z\[YR
[f��V�LKed�,��WfT�[YV2� WYXKT2Z\[YR ZbR ��WfJ4�5kIW�y,GnWfegLd¤ �E�.�1�$+E��� ��	�������� ������+������j�! �A+$��	 ' % 	���� �E�.�1��� � 	)�����% �.:��W��� /_c
}.B }�D�h � =�= � �d�f}Ic =Wl�l��D¤

;)=Wm�l >�o�¤·�UJM[Y�\LKRuc 5�¤Ý¥�¤3&W��BT�LKVjc·WfRIk �n¤Ýq�¤3®�UV2RILd¤^p�[Bk,LK�bZbR,e«T2V
WfRIh�XKV2Zby,T2Z\[YRnWf��Xi[YRUT2V�[Y��ZbR�egLKRIL�RILKTw� [YV2¡DhWh
p�LKT2GI[Bk,hjc3V�LiXiLKR�T>V�Lih��,�bT�hjc·WfRIk�� �,T2�,V�L�kDZbV�LiXKT2Z\[YRIhj¤ ) ����� �$��	 � �! -�����	� �$� � ��	�%K���7)(	������ �,dc od� hÄ�f}�	 �B��ld�Dc
�d~d~d~D¤

;)=Wld~ >�r�¤Ýq�¤g�URI[Y�Ih�h�Z`¤ �£�nWf�bZbT
WfT2Zb�gL�kD�URnWfJ>Z\Xih�[f��y,Z\LiXiLK�&Z\h�L_^`�bZbRILjWfV·kDZ±°²LKV�LKR�T2Z�Wf�nLi³U�nWfT2Z\[YRIhWh�¥´kDZ\h�XKV�LKT�L�JaWfy,y,ZbR,e
Wfy,y,V�[gWYX�Gu¤5�j,�������	�%�/<���������*� � 	 � 	���, �! @��, /$�1���2/_cB}.BªN�^`}�D�h)=Wm�l �B�d~ 	Bc =Wl�m�lD¤

;)=Wl =�>�r�¤Ýq�¤��URI[Y�Ih�h2Z`¤ 7sLiXiLih�h
WfV2��Xi[YRIkDZbT2Z\[YRIh��©[YV�J��,�bT2Z\h2T
WfT2Z\[YRnWfV2ZbTS�«WfRIk�h2T
Wf�,�\L�y5LKV2Z\[BkDZ\XKZbTS�g¤ ������+E����� �! �) 	�� �
���K�	�%K��� �.,0/��1�$� /KcIoIB!=�D�hÄN ��lDc =Wl�l�mD¤

;)=Wld� >�r�¤Ýq�¤D�URI[Y�Ih�h2Z5WfRIkax4¤�F�GI[YJaWYhj¤utu[YedZ\XjWf��Z\k,LKR�T2Z�FnXjWfT2Z\[YR¦[f��Wf�b�!h�T�LjWYkD�Mh2T
WfT�LihWh F�GIL£Xi[YRIXiLKy,T�[f�5�©LiLikD�nWYX
¡
�\[U[Yy�X
GnWfV
WYXKT�LKV2Z\h2T2Z\X�h�T
WfT�Lihj¤�) ��� �)�$��	 �Z�! @�����	� �$� � ��	�%K���<)(	����)�K�,dc ���IB � D�hnl 	YN ��l�l =dc =Wl�ldND¤

;)=WldN >�x4¤u�B[YJM[Yed�UZ·WfRIk �s¤Ý¥�¤¯�UR,Z\LKeg[dh2¡BZ`¤�p�[Bk,LK�bZbR,e¦T2GIL>Xi[YJ>y,�\L_�DZbTS�¬[f�®egLKRILKT2Z\XMRILKTS� [YV2¡DhWh �£RIk,LKV�h2T
WfRIkDZbR,e
J4�,�bT2ZbegLKR,Z\X�WfRIk�y,�\LKZ\[YT2V�[Yy,Z\XzV�LKed�,��WfT2Z\[YRu¤��b�������)� 
�	 ��,dc = B�o D�h } � ��odNDc =Wl�l�oD¤

;)=Wlf}�>�o�¤5�Uy�LK�b�bJaWfRuc : ¤��UGILKV2�\[BX�¡5c�p�¤ �!GnWfR,eIc ��¤IPw�gLKVjc.i>¤n¥£RIk,LKV�hjc�p�¤nr�Z\h�LKRuc�o�¤�®V�[j�&Ruc�5�¤!�[YT�h2T�LKZbRuc!WfRIk
s¤�gI�,T�X�GILKVj¤ �®[YJ>y,V�LKGILKRIh2Zb�gL�Z\k,LKRUT2Z�FnXjWfT2Z\[YR�[f�²XiLK�b�nXK�DXK�\L_^`V�LKed�,��WfT�LikMegLKRILih-[f�5T2GIL&�gLjWYh2T YET�O O 
�T P$UW['XLO H Y
O HKP$H���N YQN�T�H��U��J>Z\XKV�[gWfV2V
Wi�¦G��B�,V2Z\kDZbµmWfT2Z\[YRu¤#����� �Q%$������+ ) 	����)�K�,��! j�	� � � ��� �òc]l hÄNd� 	YN �BNd��l 	Bc =Wl�l�mD¤

;)=Wl�� >M��¤Ýq�¤u�UT2V�[Ye�WfT2µg¤/
j���.� 	 ���Q��+ �j,�������	�%$/ ����� �6��� ��/�����	��	��5�#���
	�%K� ��	����]/��*���4��,0/E	�%�/9*�)(	������ �,�* �6� �����
	 /$��+E,�* ����� �6���	 ���K�$+E	 ��d¤-o LKV�h�LK�Ihs�[U[Y¡DhjcDx�LjWYkDZbR,eIc]p�¥�c =Wl�lf}I¤

;)=Wl�o >�x4¤ �s¤��UT2V�[YG,JaWfRu¤sF�GIL�Xi[YJ>ZbR,eCi*�,G,R,Z�WfR«V�LK�g[Y�b�,T2Z\[YR�ZbR��,Z\[Y�\[Yed�g¤�
j������+Q��) 	����1�Q%%�������)�K�,dcb=�� h)=Wlf} �B�d~d~Dc
=Wl�l 	B¤

;)=Wl 	�>�p�¤-�U�,edZbT
WD¤ g,�,RIXKT2Z\[YRnWf�sWfRnWf�b�Dh2Z\h>[f�sX
GILKJ>Z\XjWf��h2�Dh2T�LKJMh�N)J���N��0U��Ih�ZbR,e¬W��\[YedZ\XjWf��XKZbV�XK�,ZbT�Li³��,Zb�dWf�\LKR�Tj¤
������+E����� �! -:�� �K��+Q� ��	�%K���<)(	����)�K�,dc =�h)=
	�l ��=Wld�Dc =Wl�o =d¤

;)=Wl�m >�p�¤n�U�,edZbT
WD¤ g,�,RIXKT2Z\[YRnWf� WfRnWf�b�Dh2Z\h�[f�-X�GILKJ>Z\XjWf� h2�Dh2T�LKJMh N)J � N��0U4�Ih2ZbR,e�W��\[YedZ\XjWf� XKZbV�XK�,ZbT�Li³��,Zb�dWf�\LKR�TWh P�P_¤
F�GIL*Z\k,LjW>[f��W>JM[Y�\LiXK�,��WfV£Wf�,T�[YJaWfT�[YRu¤ ������+������ �! :�� �Q��+Q�$��	�%K���;) 	����)�K�,dc,}]h)=
	�l ��=Wld�Dc =Wl�odND¤
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���������
	������������	�����������	������! �"#�����$��	�%'&(������)���*��+�,-�.,0/$�1���2/ }]=

;)=Wl�l > � ¤D�UµmWf�b��WYh2Z`¤ : LKRILKT2Z\XsRILKTw� [YV2¡�WfRnWf�b�Bh�Z\h ZbR��bZbedGUT�[f�¯JaWYh�h2Zb�gLK�b��ynWfV
Wf�b�\LK���,Z\[Y�\[YedZ\XjWf��kIWfT
W�WYXi³U�,Z\h2ZbT2Z\[YRu¤ PSR
x4¤Ý*¤n¥£�bT2JaWfRucLi>¤!t¯Wf�Ik,LKV�kIWf�\Ldc²¥�¤ i>¤�5£�,R,¡gLKVjc5t-¤�q£�,R�T�LKVjc²WfRIk�F�¤Ýr�¤�i*�\LKZbRuc5LikDZbT�[YV�hjc�� ��%$	 '6%2�.,��(� � �
/E	 ��� ��� )(	���%K���(��� ��	��� * � ��) ,  # gc��g[Y�b�,JML>}IcuynWfegLih � ��=WoDc3�UZbR,e�Wfy5[YV�Ldc =Wl�l�lD¤ 9¨[YV2�\k��BXKZ\LKR�T2Z�FnX@o��,�D^
�bZ\h2G,ZbR,eI¤

;Ä�d~d~ > � ¤²�UµmWf�b��WYh�Z WfRIk¶��¤5t²Z�WfR,eI¤�p�[Bk,LK�bZbR,e¦T2GIL�RI[YV2JaWf� WfRIk«RILi[Yy,��WYh2T2Z\X>XiLK�b�-XK�DXK�\L��&ZbT2G��ÝV�LjWf�bZ\h2T2Z\X>�5[U[Y�\LjWfR
egLKRILKT2Z\XzRILKTS�®[YV2¡Bh�)h F�GILKZbV*Wfy,y,�bZ\XjWfT2Z\[YR��ª[YV��,RIk,LKV�h2T
WfRIkDZbR,e�XjWfV�XKZbRI[YegLKRILih2Z\hsWfRIk�WYh�h�Lih�h2ZbR,eaT2GILKV
Wfy�LK�,T2Z\X
h2T2V
WfT�LKedZ\Lihj¤5PSRMx�¤Ý*¤g¥��bT2JaWfRucB¥�¤ i>¤ 5s�,R,¡gLKVjcUt-¤�q��,RUT�LKVjcDWfRIkaF�¤Ýr�¤�i*�\LKZbRucBLikDZbT�[YV�hjc3�(� %$	 ' %8�.,��(� �0/�	����
���)(	��W%K���(��� ��	����*+� ��) ,  #"gc,�g[Y�b�,JML4NDc��UZbR,e�Wfy�[YV�Ldc =Wl�l�mD¤]9¨[YV2�\k��BXKZ\LKR�T2Z�FnX�o��,�,�bZ\h2G,ZbR,eI¤

;Ä�d~ =�>M��¤�F Wi�dWfµj[YZ\Ldc �I¤ 5�¤Yq��,edGILihmc�p�¤ �I¤ ��WfJ>y,�5LK�b�`cgx4¤ �I¤ � GI[,c�WfRIk : ¤ p�¤ � GU�,V�X�Gu¤!�U�Dh2T�LKJaWfT2Z\X�k,LKT�LKV2J>ZbRnWfT2Z\[YR
[f� egLKRILKT2Z\X�RILKTw� [YV2¡]WfV�X
G,ZbT�LiXKT2�,V�Ld¤ 
<������+K� "#�����$��	�%�/Kcn�d� hÄ��m = �B��m��Dc =Wl�l�lD¤

;Ä�d~d� >�x4¤ 7�¤UF�X�G��,V
WYLK�5¤·¥ RILK� JMLKT2GI[Uk@�ª[YV&T2GIL�WfRnWf�b�Bh�Z\h�[f��T2GIL�kD�BRnWfJ>Z\Xih�[f��T2GIL*JM[Y�\LiXK�,��WfV�egLKRILKT2Z\X�Xi[YR�T2V�[Y�
h2�Bh�T�LKJMhWhzP_¤I5sLih
XKV2Zby,T2Z\[YR�[f�&T2GIL>JMLKT2GI[Bk¶[f�&egLKRILKV
Wf�bZbµjLik¨T2G,V�Lih2GI[Y�\k�JM[Bk,LK�\hj¤ ������+������ �! :�� �Q��+Q�$��	�%K���
) 	����)�K�,dc =�� =�h 	�= ��m 	Bc =Wl�l =d¤

;Ä�d~dN >�x4¤ 7�¤,F¯X�GU�,V
WYLK��WfRIk ��¤Ý¥�¤Ix£WfT2RILKVj¤®¥%Xi[YRUT2ZbR��I[Y�Ih�Wfy,y,V�[gWYX�G��&ZbT2G]T2G,V�Lih�GI[Y�\k]X�GnWfV
WYXKT�LKV2Z\h�T2Z\Xih��ª[YV�h2ZbJ�^
�,��WfT2Z\[YR�[f��egLKRIL]L_�Dy,V�Lih�h2Z\[YRu¤ PwR i>¤·�LK�b�bJaWfR,Ruc&LikDZbT�[YVjc8����� �Q%$���)��+ "#�$���$��	�%��E�� $��+�������	���� �.,0/$�1���2/��
���W����� �
	���C�����-�.	 �����)����	����ncBynWfegLihAof} ��md~D¤n¥�¡dWYk,LKJ>Z\L_^ �-LKV2��WfeIcn�LKV2�bZbRuc =Wl�mdND¤

;Ä�d~f}�>�5�¤,F�G,Z\L_°5V2�g¤ g,V�[YJ ed�\[Y�nWf�¯L_�By,V�Lih
h2Z\[YR]kIWfT
W�T�[�egLKRIL�RILKTw� [YV2¡Dhj¤5)(	�� � / / ��,0/_cI� = B!=�=�D�hnm�l�� ��m�l�lDc =Wl�l�lD¤
;Ä�d~�� >�5�¤nF�G,Z\L_°�V2�gc�p�¤ �®[Y�\LKTjc�WfRIk�x4¤IF�GI[YJaWYhm¤(gI[YV2JaWf�bZ\h
WfT2Z\[YR«[f�-V�LKed�,��WfT�[YV2��RILKT�hWh®¥6�\[YedZ\XjWf��JMLKT2GI[Bk�WfRIk

ZbT�h�Wf�,T�[YJaWfT2ZbµmWfT2Z\[YRu¤(�����	� ��������	�%K��� ���W����� � 	 �����������%$	*���.��	 ' % �b���(��� ��	���gcI� h)=K}d} ��=�� =dc =Wl�ldND¤
;Ä�d~�o >�5�¤·F�G,Z\L_°�V2�§WfRIk 5�¤-x£[YJMLKV�[,¤�F�GIL]JM[UkD�,��WfV2ZbTw�§[f�*�,Z\[Y�\[YedZ\XjWf�£V�LKed�,��WfT�[YV2�§RILKTS�®[YV2¡Bhm¤ )(	����.,0/��1���2/_c

�d~ h }�l � ��lDc =Wl�l�lD¤
;Ä�d~ 	�>�5�¤YF�G,Z\L_°5V2�gc�r�¤Ýq�¤��URI[Y�Ih�h2Z`c �I¤dx�Z\X
GILK�b�\LdcUWfRIkMx�¤fF�GI[YJaWYhm¤no [dh2ZbT2Zb�gL&�\[B[YyIh-WfRIkMkDZ±°5LKV�LKRUT2Z�WfT2Z\[YRu¤�������+E�����

�! () 	����)�K�	�%K��� �.,0/��1���2/_cINIBª� D�h } � 	 ��}�o�oDc =Wl�l��D¤
;Ä�d~�m >�5�¤!F�G,Z\L_°�V2��WfRIk]x4¤!F�GI[YJaWYhj¤#5s�BRnWfJ>Z\XjWf���5LKGnWi�BZ\[Y�,V�[f�-�,Z\[Y�\[YedZ\XjWf�3RILKTS� [YV2¡DhWh�P
PÊ¤DPwJ>J4�,R,ZbTS��Xi[YR�T2V�[Y�

ZbR¦�nWYXKT�LKV2Z\[Yy,GnWfegL4��WfJ���kIWD¤4)(����� �$��	 �Z�Q @�����	� ��������	�%K���<) 	����)�K�,dc � 	 Bª� D�hÄ� 	�	 �B��l 	Bc =Wl�l��D¤
;Ä�d~�l >�x4¤uF�GI[YJaWYhj¤��[U[Y�\LjWfR��©[YV2JaWf�bZbµmWfT2Z\[YR¢[f��egLKRILKT2Z\X@Xi[YR�T2V�[Y�&XKZbV�XK�,ZbT�hj¤ ������+E����� �Q :�� �Q��+K�$��	�%K����)(	����)�K�,dc

}�� h ��odN � ��m��Dc =Wl 	YND¤
;Ä� =j~ >�x4¤�F�GI[YJaWYhjc²LikDZbT�[YVj¤ �<	��L�$��	�% � �K�	�% � � )A�W��� �Q��� �4�#��+!�W��% ���*�k�	� � �A����� ,0/E	�/2�! �b���(��� � 
 &#����������*��+E,

�.,0/��1���2/_cB�g[Y�b�,JML���l�[f� � �Q% ����+Q� 
<���1�E/j	 �)(	��������	� ��������	�%�/_¤·�Uy,V2ZbR,egLKVÐ^ �-LKV2��WfeIc��LKV2�bZbRuc =Wl 	�lD¤
;Ä� =�=�>�x4¤YF�GI[YJaWYhj¤ �£RaT2GIL�V�LK��WfT2Z\[YRM��LKTw� LiLKR�T2GIL��\[YedZ\XjWf�nh2T2V2�IXKT2�,V�L�[f�5h2�Bh�T�LKJMh·WfRIk�T2GILKZbV Wf�,Zb�bZbTS��T�[�egLKRILKV
WfT�L

J4�,�bT2Zby,�\Lzh2T�LjWYkD�@h2T
WfT�Lih&[YV&h2�Ih2T
WfZbRILik�[dh�XKZb�b��WfT2Z\[YRIhj¤�PwR �I¤I5*LK�b��W�5s[YV
WDc �I¤I5*LKJM[YR,egLi[YTjcnWfRIk�*¤Dt¯WYXi[Y�b�\Ldc
LikDZbT�[YV�hjc�
'���-��+�	�%K�������$�	���W��/A	 ���	�I�A�����I��,2�! �� +E	���	�%K�����5� �������-�����dc�ynWfegLih8=Wmd~ ��=WldND¤,�Uy,V2ZbR,egLKV��-LKV2��WfeIc
®LKV2�bZbRuc =Wl�m =d¤

;Ä� =j� >�x4¤dF�GI[YJaWYhj¤5x�LKed�,��WfT�[YV2�>RILKTw� [YV2¡Dh�h�LiLKR�WYh WYh��URIX
G,V�[YRI[Y�Ih®Wf�,T�[YJaWfT
W h�¥��\[YedZ\XjWf��k,Lih
XKV2Zby,T2Z\[YRu¤ ������+E�����
�! -:�� �Q��+K�$��	�%K���;) 	����)�K�,dc =��dN h)= �B�dNDc =Wl�l =d¤

;Ä� =jN >�x4¤5F�GI[YJaWYhj¤Mt¯Wj��hz�ª[YV�T2GILMkD�BRnWfJ>Z\Xihz[f��V�LKed�,��WfT�[YV2�¬RILKTS� [YV2¡Dhj¤-�E���1��+E������	�������� ������+������ �! ��2� 80�$���9�=�
���$�.�*��� )(	����)�K�,dc,}�� h }�	�l ��}�m��Dc =Wl�l�mD¤

;Ä� =K}�>�x4¤DF�GI[YJaWYh£WfRIk�x�¤,k��Ý¥�V2Z`¤5) 	����)�K�	�%K��� � �K�Q� � � % ��¤��®x�� o�V�Lih�hjcn®[BXjW�x£WfT�[YRuc.g t·c =Wl�ld~D¤

;Ä� =�� >�x4¤dF�GI[YJaWYhjcU¥�¤ ^1p�¤ : WfT2GI[m�gLdcBWfRIkMt·¤gt¯WfJ4�5LKV2Tj¤²¥ Xi[YJ>y,�\L_�>Xi[YRUT2V�[Y��XKZbV�XK�,ZbTWh3x£LKed�,��WfT2Z\[YR�[f�5ZbJ>J4�,R,ZbTS�
ZbR¦T�LKJ>y�LKV
WfT�L��nWYXKT�LKV2Z\[Yy,GnWfegLihm¤ �6��+Q�9�I�Q����������+E����� �! ()(	��W%%� ����	 /$��+E,dc 	�=�hÄ� =�= �B�d� 	Bc =Wl 	�oD¤
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;Ä� =Wo >�x4¤�F�GI[YJaWYhjc 5�¤4F�G,Z\L_°�V2�gc@WfRIk p�¤<izWf�D� JaWfRu¤ 5£�BRnWfJ>Z\XjWf�a�5LKGnWi�BZ\[Y�,V�[f���,Z\[Y�\[YedZ\XjWf�@V�LKed�,��WfT�[YV2�
RILKTS� [YV2¡DhWh�PÊ¤D®Z\[Y�\[YedZ\XjWf�4V�[B[Y�4[f���©LiLikD�nWYX
¡ �\[B[YyIh]WfRIk y,V
WYXKT2Z\XjWf�4�Ih�L¨[f��T2GIL¬Xi[YRIXiLKy,T�[f��T2GIL¬�\[U[YyD^
X�GnWfV
WYXKT�LKV2Z\h2T2Z\X�h2T
WfT�Ld¤4)(��� �)� ��	��Z�! @�����	�I��������	�% ���<)(	������K�,Yc � 	 Bª� D�hÄ�f}�	 �B� 	�oDc =Wl�l��D¤

;Ä� =
	�>�p�¤&F�[YJ>ZbT
WDc'i>¤�qsWYh�G,ZbJM[YT�[,c8i>¤�F�Wf¡dWfGnWYh2G,Z`c�F�¤��UG,ZbJ>Zbµi�uc ��¤ p«WfT�h2�,µmWf¡BZ`c@g®¤ p�Zb�g[dh2G,Z`c'i>¤��DWfZbT�[,c
��¤gF�WfR,Z\kIWDc i>¤ �-�,edZ`c�I¤ �s¤ �-LKR�T�LKVjc,WfRIk �s¤Ý¥�¤�q£�,T�X�G,Z\h�[YRu¤²r3^ �®r·tut h-�B[f�©TS��WfV�L£LKRU�UZbV�[YR,JMLKRUT �ª[YV-�&GI[Y�\L_^
XiLK�b�uh2ZbJ4�,��WfT2Z\[YRu¤ ) 	���	 �W $��+E������	�%�/_c =��IB!=�D�h 	Y� ��mf}Ic =Wl�l�lD¤

;Ä� =Wm >�x4¤Ý*¤YFuV�LK�\LjWYh�LdcBx4¤Ý¥�¤dq£LKRIk,LKV�h
[YRucUWfRIk��I¤Ý*¤go3WfV2¡�¤�¥ ³��nWf�bZbT
WfT2Zb�gL&y,V�[BXiLih�h-h��Bh2T�LKJ��ª[YV�JM[Bk,LK�bZbR,e<7Ag�^ �I
WfRIk�¥so3^ =@egLKRIL@V�LKed�,��WfT2Z\[YR¢ZbR�ZbJ>J4�,RIL�XiLK�b���,Z\[Y�\[Yed�¶V�Lih
LjWfV�X�Gu¤ �A+$��	 '6%K���7�E�.�1��� � 	)�����%E� 	 � ���Q��	�%$	 ���Kc
=
	�hÄNd~dN �BNd� =dc =Wl�l�lD¤

;Ä� =Wl >�¥�¤ p�¤�Fu�,V2ZbR,eI¤�F�GIL�X�GILKJ>Z\XjWf�£�nWYh2Z\hM[f�*JM[YV2y,GI[YegLKRILih2Z\hj¤ �5��	��)�0/ �9�&��	�%K��� :]+Q���I/$��% ��	����I/ �Q k�	� � &(��, ���
���W%$	*�$��,C�Q � ��������� * �L��+�	���/ )�cI�dN 	�hÄN 	 � 	Y�Dc =Wl�� =d¤

;Ä�d�d~ > �I¤ �I¤¯F·�Bh
[YRu¤+�£R¶T2GILaL_�BZ\h2T�LKRIXiL�[f��[dh
XKZb�b��WfT�[YV2�¨h�[Y�b�,T2Z\[YRIhzZbR�RILKe�WfT2Zb�gL>�ªLiLikD�nWYX�¡¨XiLK�b�b�,��WfV�Xi[YRUT2V�[Y�·y,V�[f^
XiLih�h�Lihj¤ ������+������ �Q @�����	� ��������	�%K���;) 	����)�K�,dc =�hÄN =�= �BN =��Dc =Wl 	 �D¤

;Ä�d� =�> �I¤ �I¤gF·�Bh�[YRu¤�p�[Uk,LK�\h-[f�²XiLK�b�IXK�DXK�\L�Xi[YR�T2V�[Y�!ZbRaLK�,¡YWfV2�g[YT�Lihm¤�������+��������! 5)(	����1�K% �������)�K�,dc 	�= B!=_^wN D�hÄ�dN�l �B�f}d}Ic
=Wl�l�lD¤

;Ä�d�d� > �I¤ �I¤nF·�Bh
[YRucn*¤.7s[j�dWf¡�c : ¤ p�¤ �sk,LK�b�`c�i>¤ � GILKRuc!WfRIk �s¤ 5�¤!F�G,V�[YRu¤ � GILKJ>Z\XjWf��¡BZbRILKT2Z\XzT2GILi[YV2�Lh ��RIk,LKVÐ^
h2T
WfRIkDZbR,eaXiLK�b�±^SXK�DXK�\L�V�LKed�,��WfT2Z\[YRu¤ :]+Q�$���0/'	�� )(	��W%%� ����	�% ��� �L%$	��$��% �E/Kcn� = BªN D�hnm�l ��l�oDc =Wl�l�oD¤

;Ä�d�dN > �I¤ �I¤YF-�Dh�[YRMWfRIk�q�¤ : ¤1�£T2G,JMLKVj¤IF�GIL®kD�URnWfJ>Z\Xih�[f�I�ªLiLikD�nWYX�¡�Xi[YR�T2V�[Y�IXKZbV�XK�,ZbT�h3ZbR��,Z\[BX�GILKJ>Z\XjWf�,ynWfT2G���Wi�Dhj¤
�6+!� �+Q��/ /<	 � :��I�Q��+K�$��	�% ���<)(	������K�,Yc � h)= ��od�Dc =Wl 	�mD¤

;Ä�d�f}�>�q�¤ �sLikIW¦WfRIk¨q�¤ i*ZbT
WfRI[,¤a¥ egLKRILKV
Wf�bZbµjLik¨V�LjWYXKT2Z\[YRD^SkDZ±°5�Ih2Z\[YR�h�ZbJ4�,��WfT�[YVz�ª[YVzh2T2�IkD�BZbR,e�T2GIL�JM[Y�\LiXK�,��WfV
�nWYh2Z\ha[f�zynWfT2T�LKV2R��©[YV2JaWfT2Z\[YR ZbR´�,Z\[Y�\[YedZ\XjWf�*h2�Dh2T�LKJMhj¤ PwR �s¤·¥&kIWfJ>Z`c�x4¤ i>¤-�LK�\LK�zc�q�¤ i*ZbT
WfRI[,c�WfRIk
�s¤UF Wi�B�\[YVjcILikDZbT�[YV�hjc �6+Q�W% �K�Q��	����/2�! @�	� �8�.	 
��	�/�E�.�1��+�������	�������� �b���W W��+K����% � ��� �A+$��	 '6%$	���� �b	  W�9*��A+���	 ' %$	����
� 	  ��� �_cDynWfegLih�}�od� ��}�o�oDc ��WfJ4�,V2Z\kDegLdc�p�¥�c =Wl�l�mD¤]p�PwF o�V�Lih
hj¤

;Ä�d��� >�o�¤5�dWfR¨qsWfJ�¤�qs[j� T�[¦k,LjWf���&ZbT2G¶JM[YV�L>T2GnWfR¬TS�®[¦�\LK�gLK�\hj¤>PwR«x�¤²F�GI[YJaWYhjc¯LikDZbT�[YVjc �<	���� ��	�% � �K�	�% ���
)#�W���)�Q��� �5�#��+Q�W� % � �*� �	� � �A�����
,0/E	�/��! ��b���(��� � 
�&(������)���*��+�, �.,0/$�1���2/_c²�g[Y�b�,JMLa��l�[f� � �K% ����+K�/
<���1�E/
	��) 	��������	� ��������	�%�/Kc,ynWfegLih£Nd��o �BNf}�ND¤!�Uy,V2ZbR,egLKVÐ^ �-LKV2��WfeIc��LKV2�bZbRuc =Wl 	�lD¤

;Ä�d��o >�7�¤ : ¤f�dWfR�izWfJ>y�LKRu¤ ���*�W%%���0/���	�% �6+Q�W% �E/E/ �E/8	��/�4��,0/E	�%�/A�����-�6� �$�2	�/���+�,d¤Ir��\h�LK�BZ\LKVjc�¥£JMh2T�LKV�kIWfJ�c�V�LK�UZ\h�Lik
LikDZbT2Z\[YRuc =Wl�l 	B¤

;Ä�d� 	�>�r�¤Ýo�¤u�YWfR��B[YJMLKV�LKRuc t-¤ g�¤Ý¥�¤L9¨Lih�h�LK�\hjc WfRIkZp�¤ �I¤ÝF�¤¯x�LKZbRIk,LKV�hj¤MtuZbRILjWfVzJM[Uk,LK�bZbR,e�[f�®egLKRILKT2Z\XaRILKTS� [YV2¡Dh
� V�[YJ�L_�By5LKV2ZbJMLKR�T
Wf��kIWfT
WD¤6PSR x4¤ ¥��bT2JaWfRuc£F�¤Ýt-¤�&WfZb�\LK�gc�o�¤��[Y�,V2RILdc#p�¤ : V2Zb�Ih2¡g[j�5c�F�¤®tuLKR,e�Wf�ILKVjc
PÊ¤ 7�¤��UG,ZbRIkD��Wf�\[m��c²t-¤ g�¤�F¯LKR¬r��DX�¡5c²WfRIk�q�¤]9¨LKZ\h�h�ZbeIc�LikDZbT�[YV�hmc;� +!�W%E�K�Q��	 ��0/ �! 2�	� � �6	)������E���1��+E������	��������
�b���W W��+Q�$��% �Z���.�E���1�����
	)����.� �.,0/��1�$� /j ��+ ����� �Q%$������+�)(	������K�, * � �.��) 032 2#2Yc�ynWfegLih¦N���� �BN�o�oDc8p�LKR,�\[
o WfV2¡5c��®¥�cI�d~d~d~D¤I¥£¥s¥sP·o�V�Lih�hm¤

;Ä�d��m >�r�¤ ��¤ �-[YZbTj¤ �b�������.	�%K���7
<���]�
	��L�Q��+C���W���$� 	 �� ���&�*�.,0/$�1��� �4�#��+!�W��% � �*� � ������+E/��*������	���.�b���(��� � 
�	���,Y¤
�·WfRk7£[dh2T2V
WfRIk]x�LKZbR,GI[Y�\k²c]7sLK� �·[YV2¡�c =Wl�l =d¤

;Ä�d��l >�r�¤ ��¤ �-[YZbTj¤ �b���(��� �*����	��������&�A�����
,0/E	�/@�! ()(	���% � ����	�%K��� ��, /$�1���2/ � � �6+Q� % ��	�%K��� " ��	����b ��+�)(	��W%%� ����	 /$� /
����������� �Q%$������+ ) 	����)�K�	�/�� /K¤ ��WfJ4�,V2Z\kDegL ��R,Zb�gLKV�h2ZbTw�¦o�V�Lih�hjc���WfJ��,V2Z\kDegLdc!�d~d~d~D¤

;Ä�dNd~ > : ¤Y�g[YR�5�WYh�h�[j�zcUr�¤ p�LKZbVjcgr�¤ p�¤ p��,R,V�[,c�WfRIk : ¤ p�¤ �sk,LK�b�`¤!F�GIL&h
LKedJMLKR�T·y5[Y��WfV2ZbTS��RILKTw� [YV2¡�Z\h·WsV�[Y�,�Ih2T
k,LK�gLK�\[Yy,JMLKR�T
Wf� JM[UkD�,�\Ld¤4
<������+Q�KcI}�~�o h)=Wm�m ��=Wld�Dc��d~d~d~D¤

;Ä�dN =�> �s¤�9¶Wf�bT�LKVj¤·F�GIL�[UXiXK�,V2V�LKRIXiLzWfRIk�T2GIL�h2ZbedR,Z�FnXjWfRIXiL4[f���bZbJ>ZbT�XK�DXK�\Ls��LKGnWj�UZ\[YV�ZbR¦Xi[YRUT2V�[Y�b�\Lik��,Z\[BX�GILKJ>Z\XjWf�
h2�Bh�T�LKJMhj¤ ������+E����� �! -:�� �K��+Q� ��	�%K���;)(	������K�,Yc!� 	�hÄ����l �B� 	Y�Dc =Wl 	Y~D¤

 Ö�×� r



���������
	������������	�����������	������! �"#�����$��	�%'&(������)���*��+�,-�.,0/$�1���2/ }�N

;Ä�dNd� > �s¤�9¶Wf�bT�LKVjc,x�¤�o3WfV2¡gLKVjcnWfRIk p�¤ ���jWYhj¤�¥ JM[Bk,LK�n�ª[YV �,ZbRnWfV2���\[YedZ\XsZbR��,Z\[BX�GILKJ>Z\XjWf�uh2�Dh2T�LKJMhj¤ ������+E����� �! 
:�� �Q��+K�$��	�%K���<)(	������ �,dc =�� hÄ�d~�m �B� =
	Bc =Wl�o 	B¤

;Ä�dNdN >�5�¤ �s¤ 9¨LjWi�gLKVjc �s¤ÝF�¤ 9¨[YV2¡BJaWfRuc�WfRIk : ¤ 5�¤ �UT�[YV2JM[,¤ p�[Bk,LK�bZbR,e¶V�LKed�,��WfT�[YV2�§RILKTw� [YV2¡Dh��&ZbT2G´�®LKZbedG�T
JaWfT2V2Z\XiLihj¤¶PwR¢x4¤Ý*¤�¥£�bT2JaWfRuc i>¤�t�Wf�Ik,LKV�kIWf�\Ldc ¥�¤ i>¤ 5£�,R,¡gLKVjc®t-¤3q£�,R�T�LKVjc�WfRIk�F�¤Ýr�¤bi*�\LKZbRuc·LikDZbT�[YV�hjc
� � %$	 ' %@��,0�(� ��/E	 ��� ���) 	��W%K���(��� ��	 ���*�� ��) ,  # gcB�g[Y�b�,JML*}IcBynWfegLih'=�=j� ��=j�dNDc!�UZbR,e�Wfy�[YV�Ldc =Wl�l�lD¤�9¨[YV2�\k
�BXKZ\LKR�T2Z�FnX4o-�,�,�bZ\h2G,ZbR,eI¤

;Ä�dNf}�> : ¤ 9¨LKZ\h2�,�IX
Gu¤ 7sLKTS�®[YV2¡Bh&[f��Wf�,T�[YJaWfT
W�WfRIk��,Z\[Y�\[YedZ\XjWf�5[YV2e�WfR,ZbµmWfT2Z\[YRu¤ ������+������ �! /:�� �Q��+K�$��	�%K��� )(	����)�K�,dc
=j� =�hÄ����� �B��o 	Bc =Wl�m�oD¤

;Ä�dN�� >�v�¤ 9¨LKRuc5��¤.g,�,G,V2JaWfRuc : ¤Ù��¤]p�Z\X�GnWYLK�\hjc�5�¤Ýs¤���WfV2Vjc���¤��UJ>ZbT2Guc �I¤Ýt-¤!�WfV2¡gLKVjc�WfRIk]x�¤n�B[YJM[Yed�UZ`¤�t¯WfV2egL_^
h�XjWf�\L�T�LKJ>y�[YV
Wf��egLKRILaL_�By,V�Lih2Z\[YR¬JaWfy,y,ZbR,e�[f�®XiLKR�T2V
Wf� RILKV2�g[Y�Ihzh2�Dh2T�LKJ�k,LK�gLK�\[Yy,JMLKR�Tj¤-� +!�W%E�K�Q��	 ��0/ �! 
�	� �(
<����	�������� �#%K� ������, �! @��%$	*����%E�E/2�! j�	� � � ����c]l�� hÄNdNf} �BNdN�lDc =Wl�l�mD¤

;Ä�dN�o >�¥�¤ 9¬�ILKRIh�X
GILd¤ : LKRI[YJ>Z\X�V�LKed�,��WfT2Z\[YR JM[Uk,LK�\Lik�WYh�W«RILKTw� [YV2¡§�&ZbT2G§�nWYh�ZbRIha[f�4WfT2T2V
WYXKT2Z\[YRu¤ PSR§x�¤Ýs¤
¥��bT2JaWfRuc,¥�¤ i>¤ 5£�,R,¡gLKVjc,t·¤Bq£�,R�T�LKVjc!WfRIk@F�¤Ýr�¤Ii*�\LKZbRuc,LikDZbT�[YV�hjc&� � %$	 ' %j�.,��(� �0/E	 ��� ����)(	���%K���(��� ��	��� *
� ��) ,  #"�cD�g[Y�b�,JML4NDc,ynWfegLihAm�l ��=j~d�Dc��UZbR,e�Wfy�[YV�Ldc =Wl�l�mD¤]9¨[YV2�\k��BXKZ\LKR�T2Z�FnX�o��,�,�bZ\h2G,ZbR,eI¤

;Ä�dN 	�> : ¤ � WfedZb�`¤ �£�nWfR�T2ZbT
WfT2Zb�gL�WYh2y5LiXKT�h [f�Iy,V�[YT�LKZbR�ZbRIkD�IXKT2Z\[YRu¤DPwR�*¤Ýt-¤fq£[YV�LiX
¡gLKV�WfRIk�r�¤Ýx4¤d�UT
WYkDT2JaWfRucdLikDZbT�[YV�hjc
� ��+�+Q�$�.� :��9��	�%�/j	 � � ��� ��&(������)����	����ncIynWfegLih =WmdN �B�dN 	B¤I¥&XjWYk,LKJ>Z\X4o�V�Lih
hjcI7£LK� �·[YV2¡�c =Wl 	 �D¤

;Ä�dN�m > : ¤ � WfedZb�·WfRIk¬r�¤ � WfedZb�`¤��£R¬T2GIL�V�LK��WfT2Z\[YR¶��LKTw� LiLKR¶L_°²LiXKT�[YVzXi[YRIXiLKR�T2V
WfT2Z\[YR¢WfRIk«T2GIL�V
WfT�L>[f� ZbRIkD�IXiLik
LKR,µi�UJMLzh��URUT2GILih2Z\hj¤�)(	��9� ��,0/E	�%K��� ������+������±c =�=�h)=�= �B� 	Bc =Wl 	�=d¤

;Ä�dN�l > �s¤ ^Sq�¤ �-�,Guc�q�¤�®[Y�\[Y�,V2Z`c�WfRIk§r�¤Ýq�¤ 5�Wi�BZ\k,h�[YRu¤ : LKRI[YJ>Z\X\OKN YÐ^`V�LKed�,��WfT�[YV2���\[YedZ\X�h�r3�Dy�LKV2ZbJMLKRUT
Wf�sWfRIk
Xi[YJ>y,�,T
WfT2Z\[YRnWf� WfRnWf�b�Dh2Z\h�[f�-W>h�LjW��,V�X�G,ZbR�egLKRILd¤6��%$	*����% �ic!� 	�l h)=Wm�l�o ��=Wld~d�Dc =Wl�l�mD¤

;Ä�f}�~ >�¥�¤ �!Z\LKRucgx4¤0i�
D°5RILKVjcgx4¤ �!ZbJ>JMLKVjcUWfRIk�F�¤YtuLKR,e�Wf�ILKVj¤I¥£RnWf�b�Bh�Z\h [f��egLKRIL�L_�By,V�Lih�h�Z\[YR�kIWfT
W£�&ZbT2G>ynWfT2GU�®Wi�
h�Xi[YV�Lihj¤YPSR�x�¤i¥��bT2JaWfRucfF�¤Ýt-¤j&WfZb�\LK�gcfo�¤�®[Y�,V2RILdc0p�¤ : V2Zb�Ih2¡g[j�5cfF�¤ituLKR,e�Wf�ILKVjcYPÊ¤ 7�¤m�UG,ZbRIkD��Wf�\[j�5cYt-¤ g�¤jF¯LKR
r��BX
¡�cuWfRIk¬q�¤�9¨LKZ\h�h2ZbeIc²LikDZbT�[YV�hjc��6+!��% �K�Q��	 ��0/ �! ��	� � � 	�����4�E�.�1��+�������	�������� �b���W W��+K����% � ��� �E�.�1��� � 	)����.�
�.,0/��1���2/  ��+A����� �Q%$������+()(	������ �,�*�� �.��) 0�2#2#2YcBynWfegLih®}�~ 	 ��}]=
	BcIp�LKR,�\[�o3WfV2¡�c �®¥�cU�d~d~d~D¤D¥s¥£¥sP�o�V�Lih�hj¤

×�× Í�s�t�u�v$w
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