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TVZ\GIB�D�HXZ²T�^aHX[^IB d��BE�M`\�MG�[M`�TV�EDaT�U�G�`�] ��� `�]�QL�`��-L�[MBE�M��Z\����HX`\�EL_^aHK[�J1BE`\]�^IGQTVDIHj�MGIHK[�TVG
G�`\^aHKG Ö ��AuP;Ù ���KÛ²Þ�P�whG¡T�³ ] TVZ>H ��TVU�J�Z�HV¶$^ILMH�G ��HK� ¥;BVDIBE]MBV`�[M`�TV�EDaT�U��y`\GpTùGIJ1HX�K`²TVZ(�´TVG�HWB�A
^ILMH�¥;BVDIBE]MBV` [M`²TV�VDaTVU°BVA$G�JMLMHXD�HXGyÙ �E¶ ��Û¢P>g�L�HXDIH�ACBEDIH�¶�G �VHK��¥;BVDIBE]MBV` [M`²TV�VDaTVUWG;TVDIHQD�HXZ²T�^aHX[
`\]M[M`�D�HX��^aZ\�W^aB�J1B	�?HKDh[M`�TV�EDITVU�G���`�T�¥;BEDIBE]�BE`$[M`�TV�EDaT�U�G�BVA>G�JMLMHXD�HXGKP

g�LMH�KBEUWJM��^-T�^a`�BV]xBVAs^ILMHJ1B	�?HKD�[M`²T��EDaTVU¦`\G�T�JMDIBE��Z�HXU BVAQ`\]_^aHXD�HXGY^�ACBED¡[M`�D�HX�K^�TVJ�r
JMZ\`��XT�^a`\BE]�TVG���HXZ\Z¢Pwh�MDIHK]ML TVUWUWHXD�Ù ��Û�[�HXGI�KDI`\�/HKG�TVJMJ�Z�`��XT�^a`\BE]MGyACBED¡GIJ�LMHXD�H�J TV����`\]M��TV]�[
`\Z�Z���U�`\] T�^a`\]M�W� TVZ�Z\GXP�wj�MD�HX]ML T�U�UWHXD�Ù��	Û�TVZ�G�BO�MG�HXG�J/B	��HXD�[�`²TV�EDITVUWGyACBED��KBEUWJM��^a`\]M�ù^aLMH
�M]�`�BE]ôTV]�[�`�]_^aHKDIGIHK�K^I`�BE]�BVA�G�JMLMHXD�HXGKP c U�T�`�H�^WTVZ¢P?Ù �V��Ûs[M`\GI�K�MGIGWTVJMJ�Z�`��XT�^a`\BE]MGz^aB�³ ]�[M`�]M�
�KBE]M]MHK�K^aHK[ �KBEU�J1BE]MHK]_^aG�BVAy�K`�D��XZ�HKGX¶;³ ]M[M`\]M��^aLMH��KBE]_^aBE�MDWBVA�^aLMH��M]�`�BE]ôBVAh�X`\DI�XZ\HXGK¶?TV]�[
^IHXG�^I`�]M���QLMH�^aLMHKDhBVD�]MBV^hT � ��HXD���J1BE`\]�^Q`\G�`�]ù^aL�H¡��]M`�BE]�BVA(�X`\DI�KZ�HXGKP

�EP�� e DIBE�MZ\HXU [�HXGI�KDI`\J�^a`\BE]

c ]�^aLM`\Gh^ILMHXG�`�GX¶$��H��XBV]MGI`\[MHXDyBV]MZ\��N7�M�XZ\`�[MHXTV]�GIJMTV�XHKGX¶4GIBEUWHK^I`�UWHXGh`�]�T�EHK]MHXDITVZ>G�HX]MG�H
TVGp`\] ��� TV]M[�BV^ILMHXDy^I`�UWHXGp`�]�TùG�J/HK�X`\³M�W[�`�UWHX]MG�`�BE]�G��M�-L T�G � � ¶ � �_¶�BED ��� P�g�LMH�^�� J/H
BVA>GI`\^IH�BVA�^aLMH�J1B	�?HKDy[M`�TV�EDaT�U `�G�^aLMH¡�?HK`��EL_^aHK[�J/BV`�]_^´¶S�QLM`��-L��XBE]MG�`�GY^aGyBVA7T�J/BV`�]_^j`\] ���

TV]�[xTV]øTV[M[�`\^a`\BE] TVZ(DIHXTVZ>��TVZ��MH�^IL T�^¡`�Gy^ILMH��?HK`��EL_^¡BVA�^aLMHWJ/BV`�]_^´P�R�HK^ � � 	 Ü �������� Ý��/H
TO��HX`\�EL_^aHK[�J/BE`\]_^�TV]M[xZ�HK^ � �/H�T�J1BE`�]_^´P �çLMHX] ���� ��¶ � � �´TV]��1H�^ILMBE�M�EL_^�BVAQ`�]�T
�EHKBEUWHK^aD�`���G�HX]MG�HyTVG�TzGIJMLMHKDIHQ�Q`\^IL��KHX]_^aHKD ��� TV]M[WDaT�[M`��MG�� �� P7R�HK^	�$�1H�T¡Z\`�]MHs^ILMDIBE���EL �
TV]�[W`\]_^aHXD�GIHK�K^a`\]M�p^aLMH�G�JMLMHKDIH�T�^;J1BE`�]_^aG�
®TV]�[���¶E�QLM`\�-LWU�T´���1Hs^aLMH�GITVUWH�J/BE`\]_^7`\A � Z�`\HXG
BE��^aGI`\[MHs^aL�H�G�JMLMHKDIHVP7g�L�HX]�^aLMHQJ1B���HXD;[M`\G�^aTV]M�XHQ`\G7[MHK³ ]�HX[�TVG ���  Ö � � � � Þ 	 � 
� � ��P>g�LMH
J1B	�?HKD�[�`�G�^aTV]M�KH¡�XTV]��/Hp�QD�`\^I^IHX]�TVZ\�EHX�MDITV`��XTVZ�Zb�WTVG ���� Ö � � � � Þ 	 � � ��� � Ö � ����� Þ�� �� ¶��QLMHXD�H
� � ���p`\Gp^aLMH�N7�M�XZ\`�[MHXTV]x[M`\G�^aTV]M�XHW�1HK^���HXHX] ^���B�J1BE`\]�^IGXPùo�]M[MHKD¡^ILM`�G¡`�]_^aHKDIJMD�HK^aT�^a`\BE]$¶�^aLMH
J1B	�?HKD�[�`�G�^aTV]M�KHyACDIBEU«T�J1BE`\]�^ � BE��^aGI`\[MHpGIJ�LMHXD�H � � `�GsJ1BEGI`b^a`b�EHzTV]M[�H�� �MTVZ$^aB�^aL�HpG ��� TVD�H
BVA ^ILMHs[M`\G�^aTV]M�XH�ACDIBEU � ^aB � � TVZ\BE]M�yTj^aTV]M�EHK]_^7Z�`\]MH�^IB � � P7v�HKHQk�`��E��DIH �VP �?ACBVD>Ty�EHKBEU�H�^aD�`��
`\Z�Z���G�^aDIT�^a`\BE]$P c A � Z�`\HXG7BE]WGIJ�LMHXD�H � � ^ILMHX]W^aLMH�J/B	��HXD�[M`�GY^-TV]��XH�`�G �XHKDIBM¶ TV]M[�`\A � Z\`�HKG7`�]MG�`�[MH
� =W*�"+�[,.���0/1�A��"43%	5������������������(���������^!k���W���6���&C�3%�(���A"+�&�5"%�a3��67��`���("+3����5C��'"�@
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√

wi

p

dist(p, pi)

√

pow(p, Pi)

B

C

k�`\�E�MD�H �EP��EPxwh] `\Z�Z\�MG�^IDaT�^I`�BE]±BVA�^aLMHù�EHKBEUWHK^aD�`��`\]_^aHXD�JMDIH�^-T�^I`�BE]�B�A�^ILMHùJ1B���HXD�[M`\G�^aTV]M�XH
AC�M]��K^a`\BE]$P�g�LMHWGIJML�HXDIHWBE]�^aLMH�Z\HKAµ^zDIHKJMDIHKGIHK]�^IG�^aL�H���HX`\�EL_^aHK[xJ1BE`�]_^ � � 	 Ü ����� �� Ý��Q`\^aL
J1BEGI`b^a`b�EHQ�?HK`��EL_^ �� TV]M[DITV[M`\�MG�� �
	 � �� P>����[�DaT´�Q`�]M��T�Z�`\]MHQACDIBEU � `\]_^aHXD�GIHK�K^a`\]M� � � T�^

lTV]M[ �W¶ ���� Ö � � � � Þ��´TV]O�/Hz�KBEU�J���^aHK[�TVG � 
  � �WP �çLMHX]�^aLMH¡Z�`\]MHp�1HX�XBVU�HKG�^aTV]M�EHK]�^
^IB�^ILMHzGIJML�HXDIH�¶ 
l`\Gs^aLMHzGaT�U�HpJ1BE`�]_^�TVG � T�]M[ � �  Ö � � � � Þ?�1HX�KBEUWHXG � � ��� � Ö � ����� Þ ��� �� P

G�JMLMHXD�H ��� ¶>^aLMHK] ^aLMHùJ1B	�?HKD�[M`�GY^-TV]��XH`\G�]MHX�ET�^a`b�EHVP�g�LMHùJ1B	�?HKD�JMDIB [M�M��^��1HK^���HXHX]ô^���B
��HX`\�EL_^aHX[�J/BE`\]_^aG � � TV]�[ ��� `�G�[MH�³ ]MHX[�T�G ���� Ö � ��� ��� Þ 	 ������� � Ö ������� � Þ�� �� �  � P�gs��B
��HX`\�EL_^aHX[�J1BE`�]_^aGQT�DIHzGaTV`\[ù^aB��/HzBEDY^aLMBV�EBE] TVZ `\A4^aLMHK`�D�J1B	�?HKDhJMD�B�[��M�K^�H ��� T�Z�G �XHKDIBMP

fhB	�&��H¡[MHK³ ]�H¡^ILMH�J1B	�?HKDh[�`²TV�EDITVU�¶��QLMBEG�H�[�HK³ ]M`b^a`\BE]��´TV]O�/Hz�EHK]MHXDITVZ�` �XHX[�^aB�BV^ILMHXD
^�� J1HXG�BVA(¥;BVDIBE]MBV`�[M`²TV�VDaTVUWG ���M`\^IHpH´TVG�`�Zb�EP�R�HK^ � 	 Ü � � ������� � �
	 Ý��1H¡TWG�HK^�BVA�����HX`\�EL_^aHK[
J1BE`�]_^�`�]MJ���^G�`\^aHKGXP®ip`\�VHX] ^���B�GI`b^aHKG � ��� ���� � ¶�Z\HK^�� � � 	 Ü �  � ��� ���  Ö � � � � Þ��
���� Ö � � ��� ÞÀÝ¡�/Hh^aLMHyG�HK^QBVA4J1BE`\]�^IG?�KZ�BEG�HXD?^IB � � ^IL TV]^aB ��� P>g�LMHX]ù^ILMHy¥;BEDIBV]MBE`1DIHX�V`�BE]B�A
G�`\^aH � � `�G �����$Ö � � Þ 	�� ���� � � � � P c ]�B�^aLMHKD?�?BVDI[MGK¶M^aLMHy¥;BED�BE]MBE`/DIHK�E`�BE]ùB�A � � `�G?ACBVDIUWHX[ùTVG
^ILMHy`�]_^IHXDIG�HX��^a`�BV]ùBVA�� � � ACBED�HK�VHXD��BV^aLMHKDs`�]�JM��^�G�`\^aH ��� P7g�LMHy�KBEZ�Z\HX�K^I`�BE]�BVAnDIHK�E`�BE]�G�ACBED�U�G
^ILMH�¥;BEDIBE]�BE`7[M`²T��EDaTVUëBVA?^ILMH�GI`b^aHXGKü  �# 	�� 	� � � ����� Ö � � Þ�P �xHK`��EL_^aHK[xJ1BE`�]_^IGp�/HKZ�BE]M�V`�]M�
^IBx^��?B�D�HX�E`\BE]MG�Z�`�H�BE]ª��`�GIHK�K^IBEDIGK¶��QLM`\�-Lª�1BE�M]M[ª^ILMH�DIHK�E`�BV]MGXP&g�L�H��M`�G�HX��^aBED�1HK^���HXHK]
^���B��?HK`��EL_^aHK[ôJ/BE`\]_^�GI`b^aHXG � � TV]M[ ��� `�G�^aLMHùG�HK^�BVA�J1BE`�]_^aG�H ���M`�[�`�G�^aTV]_^�^aB � � TV]M[ ��� ¶
TV]�[±`\]�^aLMH��´T�GIHWBVA�^ILMH�J/B	��HXDz[M`�TV�EDaT�U£`\^y`�GzT�L�� J1HXD�JMZ²TV]�HVP c ]±^ILM`�GpG�HX]MG�HV¶n^aLMH�J1B���HXD
[M`�TV�EDITVU¯BVA;T�G�HK^pB�A>�?HK`��EL_^IHX[�J1BE`�]_^hGI`\^IHXGh�EHX]MHKDaT�^IHXGpT�GIJ TV�KH�J TVDY^a`b^a`�BV]M`�]M��`\]�^IB��KBE]_�EH��
D�HX�E`\BE]MG�GI`\U�`\Z²TVDz^aB�^IL T�^W�EHX]�HXDaT�^aHX[ �M]M[�HXD�^aLMH�J1BE`�]_^�G�HK^W¥;BEDIBE]�BE`�TVG�GI`��V]MU�HK]_^�U�B [MHXZ"P
c ] TV[M[�`\^a`\BE]$¶>`b^�`\G�J/BVGIGI`\�MZ�H�ACBED�TV]ô`�]�JM��^�G�`\^aH�^aB�L T´�EH�TV]�HKU�J�^��xJ/B	��HXD��XHKZ�Z"P c ]�^ILM`�G
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�XTVGIH�¶�^aL�H�G�`\^IH�`\G�^aHKDIUWHX[ LM`�[M[�HX]$P c AjT±G�`\^aH � � `�G�LM`\[M[MHX] ¶�^aL�HX]ôACBED�HK�VHXD�� J1BE`�]_^ � `�]
^ILMH�GIJ TV�KH�^aLMHKDIH�H���`�GY^aG�TV]MBV^ILMHXDpG�`\^IH ��� G��M�-Lø^IL T�^ ���� Ö � � ��� Þ�� ���� Ö � � � � Þ�P c ]�BV^ILMHXD
��BEDI[�GX¶M^aL�HXDIHzT�DIHp]MB�J1BE`�]_^aG�^aL T�^�TVDIHp�KZ�BEG�HXDs^aB � � ^aL T�]�^IB�TV]_�BV^ILMHXD�G�`\^IHVP c ]ù^aLM`\G��´TVG�HV¶
^ILMH�J1B	�?HKD�[M`²T��EDaTVU¦[�`��/HXDIG¡ACDIBEU¦^ILMH�BED�[M`�]MTVD���¥;BED�BE]MBE`�[M`�TV�EDaT�U¦�/HK�´TV�MG�HGI`b^aHKG�BVA�TV]
BED�[M`�]MTVD���¥;BED�BE]MBE`�[M`²T��EDaTVU TVD�H]MH��EHXD�L�`�[M[MHK]$P±v�`b^aHXG�^aL T�^�TVDIH�]MBV^�LM`\[M[MHK]ôTVDIH�XTVZ�Z\HX[
� `�G�`��MZ\HVP

g�LMH�[�� TVZ�B�A>^aLMH�J/B	��HXDy[M`�TV�EDITVU¯`�G��´TVZ\Z�HK[O^aL�H�DIHK�E�MZ²T�D�^IDI`²T�]M�E�MZ�T�^a`\BE]$P�g�LMH�D�HX�E`\BE]MG
BVA?^aLMHWJ/B	��HXD�[M`²TV�VDaTVU¦T�DIH�`\]øBV]MH�r¢^aB�r�BE]MHW�XBED�DIHXG�J/BV]M[MHX]��XH��Q`b^aLø^ILMH Ö � `�GI`\�MZ�H´Þh�EHKD�^a`\�XHKG
BVA(^aLMH¡DIHK�E�MZ�TVD�^aDI`�TV]M�E��Z²T�^I`�BE]$P �çLMHK]O^���BDIHK�E`�BV]MG�TVDIH�TV[ �ITV�KHX]_^�^aLMD�BE�M�EL�T�A�TV�KHK^h`�]�^aLMH
J1B	�?HKD�[�`²TV�EDITVU�¶ ^ILMHp�XBED�DIHKGIJ1BE]M[M`\]M���?HK`��EL_^aHK[OJ1BE`\]�^IG�TVD�Hp�XBE]M]�HX�K^IHX[O���ùTV]ùHX[M�VH¡`\]^aLMH
D�HX�E�MZ�TVD>^aD�`²TV]��E�MZ²T�^a`�BV]$P4wjZ�G�BM¶_^aLMH��VHXD�^I`��KHXG?B�A ^aL�H�J1B	�?HKD?[M`�TV�EDITVU Ö �?HK`��EL_^aHK[�J1BE`�]_^IG;^IL T�^
TVD�H�H�� ��`�[M`\G�^-T�]�^h^aB ��� ��GI`b^aHKGj�M]M[�HXDj^ILMH�J1B	�?HKDy[M`�GY^-TV]��XH�AC�M]��K^a`\BE]SÞQTVDIH�`�]OBE]MH�r¢^aB�r�BE]MH
�KBEDID�HXGIJ1BE]M[�HX]M�KH¡�Q`b^aL^aL�Hp�XHXZ\Z�G�BVA4^ILMHpDIHK�E�MZ²T�D?^aD�`²TV]M�V�MZ²T�^I`�BE] P(g�LM`\G�`�Gs�KBE]M[M`b^a`\BE]MHX[ùBV]OT
�EHK]MHXDITVZ J1BEG�`\^a`\BE]T�GIGI��U�J�^I`�BE]�BE]^aL�HyGIH�^�BVA4`�]�JM��^sG�`\^IHXGXP;��B	�?H��EHXDK¶ ^aLMHy`\U�J�Z�HXUWHX]_^aT�^a`\BE]
JMD�B	��`\[MHX[��_� ^ILM`�G�^aL�HXGI`\GW�Q`\Z�Z�`\U�J1BEGIH�]MB±GI���-LçTVGIG��MU�J�^a`�BV]MG�BV] ^ILMH�`\]MJM��^WGI`b^aHKGX¶�TV]�[
�KBEDID�HX�K^IZ\��LMTV]M[MZ\H±[�HX�EHK]MHXDIT�^aHøGI`\^I� T�^I`�BE]MG�QL�HX]�^ILMHK��TVD�`�G�HVP��çLMHX]�[MHX�EHK]MHXDITV�X`\HXG�TVDIH
[MH�^aHK�K^aHK[ Ö ACBED¡H���TVUWJMZ\HW�QLMHK]x^aL�HXDIH�`�G�TO��HX`��VL�^IHX[ J1BE`\]�^¡^aLMT�^�`\G�H����M`�[M`\G�^aTV]_^�^IB�UWBEDIH
^IL TV]���� �pGI`b^aHXG?�M]M[MHKDs^aLMHpJ1B	�?HKD�[M`�GY^-TV]M�KH	ÞÀ¶ TV]ù`�UWJMZ\`��X`b^�J/HKD�^a��DI� T�^I`�BE]�GI�-LMHKU�Hz`�G��MGIHK[
TV]�[�^ILMHzDIHKGI�MZb^a`�]���^IDI`�TV]M�E�MZ�T�^a`\BE]�[�HXJ1HX]M[MGhBE]ù^aLMHzBED�[MHXDQBVA(`�]�GIHXDY^a`\BE]ùBVA�^ILMHzGI`b^aHXGKP

ty� TVZ G�^IDI�M��^a�MD�HXG7BVA ¥;BVDIBE]MBV`�[M`�TV�EDITVU�GnL T´�EH�J�DIBEJ1HXDY^a`�HKG(^IL T�^>B�Aµ^aHX]�U�T ��H�^aL�HXU¨HXTVGI`\HXD
^IBùDIHXJ�DIHXG�HX]_^�TV]M[�U�T�]M`�JM��Z²T�^IH�ACDIBVU§TV]�`�UWJMZ\HXUWHX]_^-T�^I`�BE]�J1BE`�]_^pBVA�� `�H��zP�k BEDyH���TVUWJMZ\HV¶
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Z�TVDI�EH��1B�[��¡BVAS�VHXBEUWHK^IDI`���TVZ\�EBEDI`b^aLMUWG4[MHK�VHXZ\BEJ/HK[�`�]�^ILMH�³MHXZ�[�BVAS�XBEUWJM��^aT�^a`\BE] TVZ��EHKBEUWHK^aDY�
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gnDI`²T�]M�E�MZ�T�^a`\BE]MG Ö HXGIJ1HX�K`²TVZ\Z\�çtyHKZ²TV��] T´�ª^aD�`²TV]M�V�MZ²T�^I`�BE]�G-Þ�L T´�VHx�1HXHX]�G�^I�M[M`�HK[,H ��^IHX]�r
G�`\�EHKZ\�W^aLMD�BE�M�EL�BE��^�^aL�HpZ�`\^IHXDIT�^a�MD�HV¶�TV]M[ùU�TV]_�D�HXGI��Z\^aG�LMT	�VHp�/HKHX]��XBEZ\Z�HK�K^aHK[ù`�]�^ILMHpJMD�HK� `br
BE��GIZ\�zG�`\^IHX[¡�XBEUWJM��^aT�^a`\BE] TVZE�VHXBEUWHK^ID��p^aH � ^a�1B�B ��GKP>k BED4H���TVUWJMZ�H�¶E�?BV`�GIG�BE]M] T�^�T�]M[¡¤j��`\]MHX�
Ù ����Û�[�HK�EB�^aH�GIHK�VHXDITVZ��-L TVJ�^IHXDIG�^IB�^IDI`²T�]M�E�MZ�T�^a`\BE]MG Ö �1BV^aLzJ1BE`�]_^4GIH�^4^aDI`�TV]M�E��Z²T�^I`�BE]MG/TV]M[¡J1BEZ\�_r
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R4T´�QGIBE]�Ù �_��Û;T�]M[�qhT �ITV]�Ù ����Û¢¶4T�]M[�DIHX�V�MZ²TVDh^aDI`�TV]M�E��Z²T�^I`�BE]MG�L T´�EH��1HXHK]±GY^a�M[�`�HX[�[M`\DIHK�K^aZb�
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�Kr�GI`\U�JMZ\H��`�GhT�GIHK�EUWHX]_^´¶/T��	r�GI`\U�J�Z�H��ù`�G�TW^IDI`²T�]M�EZ�H�¶ST ��r�GI`\U�JMZ\H��`�GhT�^IHK^aDITVLMHK[MDIBE] ¶ TV]�[
G�B�BE] P c ]O^ILM`�G�^ILMHXG�`�GX¶1T���r�G�`�UWJMZ�H ��Q`\Z�Z$�1HzDIHKACHKDID�HX[O^IB�T�GjT�J/HK]_^-TVLMHK[MDIBV]$Pswj] ��r�A�TV�KH¡B�A
T���r�GI`\U�JMZ\H���`�G?`\^aG�HXZbAnT�GI`�UWJMZ\H��/ü>`\^?`�G?^ILMHp�XBV]��VH���L��MZ\Z$BVA�� � �pJ/BV`�]_^aGsB�An^ILMH	��r�GI`�UWJMZ\H��/¶
�QLMHKDIH�� � ���
��P7w Ö GI`�UWJMZ\`��X`�TVZµÞ>�KBEU�J�Z�H��`�G�[MH�³ ]MHK[�TVG�T�GIH�^hB�A>GI`\U�J�Z�`��KHXGsG��M�-LO^IL T�^Xü
�VPjip`\�VHX]xT���r�G�`�UWJMZ�H ��`�]±^aLMH��XBEUWJMZ\H��/¶�H��EHXDY����r¢A�TV�XH�BVAs^aL�H�GI`\U�J�Z�H���`�G�T�Z�GIB�`�]±^aLMH

�KBEUWJMZ�H � ¶MTV]M[
� Pjip`\�VHX]¡^��?B��_r�GI`\U�J�Z�`��KHXGK¶�HK`\^ILMHXD4^aLMH��¡[MBj]MB�^�`\]�^IHXD�GIHX��^>BED4^aL�HK�¡`�]_^aHKDIG�HX�K^>T�^�ThGILMTVDIHK[
��r¢A�TV�XH�¶�ACBED�GIBVU�H � ��/P

w �Vr��XBEUWJMZ�H ��`�G�TO�KBEUWJMZ�H ��^aL T�^��XBV]�^aTV`�]�G&�Vr�G�`�UWJMZ�`\�XHXGK¶4�M��^�]�B���r�GI`�UWJMZ\H���ACBED�TV]_�
��� � P>wî^aDI`�TV]M�E��Z²T�^I`�BE]�`�G�T��KBEU�J�Z�H��W����^s]MB�^sHK�VHXDY��XBVU�JMZ\H��W`\GsT¡^IDI`�TV]M�E�MZ�T�^a`\BE]$¶EG�B��?H
U���G�^QG�^IDIHK]M�V^aL�HX]O^ILMHXG�H�`\[MH´T�G��1HKACBVDIHzTVD�DI`\� `\]M��T�^�^aL�H¡[�HK³ ]M`b^a`\BE]�BVA>T�^IDI`²T�]M�E�MZ�T�^a`\BE]$P

k�`\DIG�^X¶ ^IDI`�TV]M�E�MZ�T�^a`\BE]MG;U��MGY^s�1H Ä-Ó�Å Å Ã-Ä�Ê�ÃIÇ �XBEUWJMZ\H���HXGKP7g�LMH �Kr�G �VHKZ�HK^IBE]BVAnT��XBEUWJMZ�H �
`\G�T�GI�M��GIHK^�BVAQ^aL�Hù�XBEUWJMZ�H � �KBE]MG�`�G�^I`�]M��B�AjBE]�Z\�x��r¡TV]M[ �Kr�GI`\U�JMZ\`��KHXGXP�w ��r�G ��HXZ\HK^aBV] B�A
TW�XBEUWJMZ�H ��`�G�HXG�GIHK]�^I`²TVZ\Z\��TV]O�M]M[M`\DIHK�K^aHK[��EDITVJMLO�QL�HXDIH�^aLMHz�EHKD�^a`\�XHKGpTVDIHz^aL�H���r�GI`�UWJMZ\`��XHKG
Ö J/BE`\]_^aG-Þ$BVA�^aLMH��XBEUWJMZ\H��/¶VT�]M[�^aL�H�HK[M�EHXG�TVDIH;^aL�H �Kr�GI`\U�JMZ\`��KHXG Ö G�HX�EUWHX]_^IG-ÞnB�AM^aLMH��XBVU�JMZ\H��/P
w¬�KBEU�J�Z�H��ù`�G��XBV]M]MHX��^aHK[�`\An`b^aG �Kr�G �VHKZ�H�^aBE]�`�GQT��XBV]M]MHX��^aHK[��M]M[M`\DIHK�K^aHK[O�VDaTVJML P

v�HK�XBE]M[�Z\�E¶�^aD�`²TV]M�V�MZ²T�^I`�BE]�G U��MGY^n�/H Á1»�¾aÃ �KBEU�J�Z�H���HKGXP�g�L�`�G4U�HXTV]MG�^aLMT�^(TV]_����r�G�`�UWJMZ�H �
BVA�T �Vr�^IDI`²T�]M�E�MZ�T�^a`\BE]hU��MG�^4�1H7HX`b^aLMHKD4T �Vr�GI`�UWJMZ\H��h`\^IGIHXZbA Ö � 	 � Þ BED4T���r¢A�TV�XH7BVA�T �Vr�G�`�UWJMZ�H �
BVAn^aL�Hz^IDI`�TV]M�E�MZ�T�^a`\BE] Ö � � � Þ�P
� 	1��!k�&�%���&�U3%�l"%�6�[$�*(8U��"����������������! �!k����� ���0/ ����@
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k�`\�E�MD�Hz��P��EP;wj]�H���TVUWJMZ�HpBVA�T�^aBEJ1BEZ\BE�E`��XTVZ1GI`�]��E�MZ²T�DI`\^���`�]ù^���B�[M`\U�HK]MGI`\BE]MGKP;fhBV^I`��XHy^IL T�^
^ILMHp^��?B�^aD�`²TV]M�VZ�HXG�`\]_^aHXD�GIHK�K^hT�^hT��EHXDY^aH ���M��^�]MBV^hT�^�TV]�HX[��EHVP �çLM`\Z�Hy^aL�`�G�`�G�T��XBVU�JMZ\H��/¶
`b^�`�G�]MB�^jT�^IDI`²T�]M�E�MZ�T�^a`\BE]$P

k�`\] TVZ�Zb�E¶4^aD�`²TV]M�V�MZ²T�^I`�BE]�GzTVDIH�KBEUWJMZ�H ��HKG�^aLMT�^�TVD�H�ACD�HXHBVA º�¹µÅ ÂV» Èb½V¾À¹µÊ"¹¢Ã-º P�tyHK³ ]�`�]M��T
G�`�]M�E��Z²TVD�`\^��±JMDIHK�X`\GIHXZb� D�H ���M`�D�HXG�^aB B�U����-L ^IBEJ/BVZ�BE�V�±U�TV�-LM`\]MHXDY�x^aB��1H�TVJMJ�DIBEJMD�`²T�^IH�ACBED
^ILM`�Gs^ILMHXG�`�GXP c ]_^a��`\^a`b�EHKZ\�E¶ �KBE]MG�`�[MHKDhT �Vr�G�`�UWJMZ�H �`\]�T �Vr��XBEUWJMZ�H �/P;kSBVDs^aLMHz�XBVU�JMZ\H���^aB��/H
Tù^aD�`²TV]M�V�MZ²T�^I`�BE] ¶/��H�H ��J1HX��^�HXTV�-L Ö � � ��Þ�r¢A�TV�XH�BVA�^aL�`�GzGI`\U�JMZ\H���^aB��/HWTV[ �IT��XHX]_^¡^aB�BE]MH
�Vr�G�`�UWJMZ�H ���QLMHK]ô^ILMH�A�TV�KH�`\G�BE]x^ILMH�KBE]_�EH���L ��Z�Z�BVA�^aLMH��r�A�TV�KHXG�BVA�^aLMH�^aDI`�TV]M�E��Z²T�^I`�BE]$¶
BED¡^aB�^���B �Vr�GI`\U�J�Z�`��KHXG¡BV^aL�HXD��Q`\GIH�P�kSBVD�H���TVUWJMZ\HV¶7�XBV]MGI`\[MHXD�T���r��KBEU�J�Z�H��ø�KBE]MGI`\G�^I`�]M��B�A
BE]�Z\��^��?Bù^aD�`²TV]��EZ�HKGh^aLMT�^z`�]_^aHKDIG�HX�K^¡T�^¡TJ/BE`\]_^p�M��^p]�BV^¡T�^zTG�HX�EUWHX]_^ Ö G�HXH�k�`\�E�MDIH���P �	Þ�¶
BEDyT ��r��KBEU�J�Z�H����Q`b^aL�^���B�^IHK^IDaTVLMHK[MDaT�^IL T�^pG�L TVD�H�T�XBEUWU�BV]�J/BV`�]_^yBEDjHX[M�EH�����^z]MBV^zT
�KBEU�UWBE]^IDI`²T�]M�EZ�H�P7�?BV^IL�H���TVUWJMZ�HKG�LMT	�VH�G�`�]M�V�MZ²TVD�`\^I`�HXGKP

tyHK³M]MH�T �Er¢^aD�`²TV]M�V�MZ²T�^I`�BE]±TVG�J��MDIH��XBV]M]MHX��^aHK[ �Vr��KBEUWJMZ�H �ø^IL T�^�`\G�ACDIHKHùBVAjG�`�]M�V�MZ²TVDur
`b^a`�HKGXPøg(D�`²TV]M�V�MZ²T�^I`�]M��T�G�HK^WBVA�`�]�JM��^�J1BE`�]_^aGÜ � � ������� ��� 	 Ý�`\] � � U�HXTV]MG��KBE]MG�^IDI�M��^a`\]M�xT
��r¢^aD�`²TV]M�V�MZ²T�^I`�BE] ACBVD�GIBVU�H � � ���QL�HXDIH�HXTV�-Lç��r¢A�TV�XHO`�G�BV]MH�BVAp^ILMH�`\]MJM��^�J/BE`\]_^aG ��� P
f�BV^a`\�XHh^IL T�^�^aLM`\GsTVZ\Z�B	�QG�`\]MJM��^?GI`b^aH � � ^IB�]MBV^sTVJMJ1H´TVD�T�GsT���r¢A�TV�XHh`�]�^ILMHyG�`�UWJMZ�`\�X`²T�ZM�XBEU�r
JMZ\H��/P?whZ�G�BM¶ TVZb^aLMBE���EL�^ILMHz`�]MJ���^�J/BE`\]_^aGQL T´�EH ���XB BEDI[�`�] T�^IHXGK¶STVZ�Z$U�T´�ùZ�`\HpBE]OTW�KBEU�UWBE]
Z\B���HXDur�[M`\U�HK]MGI`\BE] TVZ/L_��J1HXD�JMZ²T�]MHV¶M�QLM`\�-LOD�HXG��MZ\^IG�`\]�T4�_r�^aD�`²TV]��E�MZ²T�^a`�BV]�ACBED�G�BEU�H	� � � P
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R4T´�QGIBE]ªÙ �_�	Û;[MHXG��XD�`��1HXG¡J/BE`\]_^pGI`b^aH�^aD�`²TV]M�V�MZ²T�^I`�BE]�Gj`�]±TVD��M`\^IDaTVDY��[�`�UWHX]MG�`�BE]±TV]M[�[M`\GYr
�K�MGIG�HXGp^aLMH º�Á ¸ Ã�¾-Ã�ÊuÃ-º�Ê ^aLMT�^p`�G�^aLMH��MTVGI`\���EHXBVU�H�^aDI`\��J�DIHX[�`��´T�^aH�BVA�tyHKZ²TV�M]MT	��^IDI`²T�]M�E�MZ�T�r
^I`�BE]MGKP7g�LMHpU�TV`�]ùD�HXGI��Z\^�JMD�B	�EHX[O�_��R4T	�QG�BE]�`�Gs^IL T�^Q�E`b�EHX] � � � Ö T �W]MHKZ\�`\]M[MHKJ/HK]M[MHX]_^-Þ
J1BE`�]_^IG�`�] � � ¶�^ILMHXD�HùH���`�GY^�T�^�UWBEGY^�^��?B�[�`��/HXDIHK]_^��sT´� G�^aB�^IDI`�TV]M�E�MZ�T�^aH�^aL�HJ/BV`�]_^aG Ö `�]
G�BEU�Hz�XTVGIHKGX¶S^aLMHKDIH�U�T´�ùBE]MZb�ù�1H�BE]�H¡�?T´�MÞÀPQip`\�EHK] � �ª��J1BE`\]�^IGQ`�] � � ¶ ^aL�H�G�JMLMHXD�H�^IHXG�^
[MH�^aHKDIUW`�]MHKG��QLMH�^aLMHKD?^aL�HhZ�TVG�^�J/BV`�]_^�Z�`�HKG;`�]MG�`�[MH�BED;BE��^IGI`�[�HjBVA/^aLMH Ö � � �	Þ�r�G�JMLMHKDIHj[�HK³ ]MHK[
�_�^ILMHp³ DIGY^ � � �zJ1BE`�]_^aGKP c A(^ILMHzJ/BV`�]_^aGQTVD�Hz]MBV^Q�XBVGIJMLMHKDI`\�´TVZ"¶�^aLMHK]�^ILMHzGIJML�HXDIHz^aHKG�^��´T�]
�1H��MG�HX[�^IB�-LMB BEGIH�T��M]M` ���MH�JMDIH�ACHXD�DIHX[�^IDI`�TV]M�E�MZ�T�^a`\BE]�BVA7^aL�H�J1BE`�]_^aG�^aL T�^j�Q`�Z\Z�DIHKGI�MZb^y`�]
^ILMH¡tyHXZ²T��M] T´��^IDI`²T�]M�E�MZ�T�^a`\BE]$P

qQHX�E�MZ�TVD4^aDI`�TV]M�E��Z²T�^I`�BE]MG4T�DIHs�EHK]MHXDITVZ�` �´T�^I`�BE]�GnB�A1tyHXZ²T��M] T´�p^aD�`²TV]M�V�MZ²T�^I`�BE]�Gn�_���EHX]�HXDaT�Zbr
` �X`�]��¡^ILMHjG�JMLMHXD�Hj^aHKG�^�B�A�J/BV`�]_^aG;^aB¡^aLMHhJ/B	��HXD?^IHXG�^?BVA���HX`��VL�^IHX[J1BE`\]�^IGXP7��HX�´T��MGIHpBVA ^aLM`\GX¶
U�TV]_�D�HXGI��Z\^aG�TV�1BE��^�tyHKZ²TV��] T´�^aD�`²TV]M�V�MZ²T�^I`�BE]�G?TVZ\GIBWTVJMJ�Z\��^IB�D�HX�E��Z²TVD?^IDI`�TV]M�E�MZ�T�^a`\BE]MGKP

�?BE`\GIG�BE]M] T�^jTV]M[�¤y� `�]MHK�Ù ����Ûn[M`\GI�K�MGIG�HXGy^aL�H�BEJ�^I`�U�TVZ�`b^���B�A>^aLMH�tyHXZ�TV�M] T´�ù^IDI`²T�]M�E�MZ�T�r
^I`�BE]$ü � tyHXZ�TV�M] T´�O^aDI`�TV]M�E��Z²T�^I`�BE]MG�U�T ��`�UW`��XH¡^��?B��XD�`\^IHXDI`�T�¶$�KBEU�JMTV�K^I]MHXG�G�T�]M[�H ���M`²T�]M�E��r
Z�TVDI`b^��EP ��g�LMH��KBEUWJ TV�K^I]MHXG�GzDIHXG��MZ\^y`�Gy[M��H�^aB�q�T �ITV] Ù ����Û"P�tyH�³ ]MH�^ILMH�U�`\]�r��KBE]_^-TV`\]MUWHX]_^
G�JMLMHXD�H�BVA>T�^IDI`�TV]M�EZ\H ��TVGQ^aLMH¡GIU�TVZ�Z\HXGY^QGIJMLMHKDIH¡�XBE]_^aTV`�]M`\]M��^aLMHz^aD�`²TV]M�VZ�HVP �çLMHK]O^ILMH��KHX]�r
^IHXD�BVA>^aL�H��K`�DI�K�MUWGI�XD�`��M`\]M��GIJML�HXDIH�Z�`�HKG��Q`\^aL�`�]�^aLMHz^aD�`²TV]M�VZ�HV¶M^ILMHX]�^aLMH�U�`\]�r��KBE]_^-TV`\]MUWHX]_^
G�JMLMHXD�H�`\G¡H ��TV�K^IZ\��^aL�H��K`�DI�K�MUWGI�XD�`��M`\]M��GIJML�HXDIH�P��hB	��HK�EHKDX¶>�QLMHK]ø^ILMH��KHX]_^aHKD�BVA�^aLMHW�X`\DYr
�K�MU�G��XD�`��M`\]M�zGIJMLMHKDIH�Z�`\HXG7BE��^IGI`\[MH�^aLMH�^aD�`²TV]��EZ�H�¶V^aLMHK]�^ILMHQDaTV[M`\�MG;BVA1^aLMH�U�`\]�r��KBE]_^-TV`\]MUWHX]_^
G�JMLMHXD�H?`\G(Z\HXGIG4^aLMTV]�^ILMH?DITV[M`���GnB�AM^aLMH��X`\DI�K�MU�G��XD�`��M`\]M�hG�JMLMHKDIHVP7mp]�H�BVA�^aLMH�U�T�`�]¡DIHXG��MZ\^IG(B�A
q�T �ITV]�Ù ����Û `�G�^aL T�^ � ^aLMHjU�T ��`\U��MU U�`\]�r��KBE]_^-TV`\]MUWHX]_^�DaTV[M`\�MGsBVA�^ILMHztyHXZ�TV�M] T´��^aD�`²TV]��E��r
Z�T�^a`\BE]�`\G?Z�HKGIGs^IL TV]^aL�HyU�T ��`\U��MU UW`�]�r��XBE]_^-T�`�]MUWHX]_^�DaTV[M`\�MG?B�A�T�]���BV^aL�HXD?^IDI`²T�]M�E�MZ�T�^a`\BE]
BVA�^ILMHyJ1BE`�]_^�GIH�^´P �xg�LMHKDIHKACBVDIHV¶�^aLMHptyHKZ²TV��] T´�W^IDI`�TV]M�E�MZ�T�^a`\BE]�DIHKGI�MZb^aGs`\]ùT��XBVU�J T��K^?^IDI`�TV]�r
�E��Z²T�^I`�BE]$P4g�LMHhTV]M�VZ�H�r�BEJ�^I`�U�TVZ�D�HXG��MZ\^�BE]MZb��TVJ�JMZ�`\HXG7`�] � � ¶ TV]M[W`\^;`\G7[M`�G��X�MG�GIHX[�����[MH��?HXD��
H�^�T�Z¢P7Ù ����Û"PWip`\�EHK]±T�^IDI`²T�]M�E�MZ�T�^a`\BE] ' # BVA?TùGIHK^¡BVA �ôJ/BV`�]_^aG � �KBE]_^-TV`\]M`�]M� �h^aD�`²TV]M�VZ�HXGK¶
� 	W� � ��� G H�iKJ ?5"+�'"43%	��`3������ 3��%��������*6�_3%�D�[�'���A� <�� "+�(�[$�*6���9�(� 5 7 @
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[MH�³ ]MH�`\^IG�T�]M�EZ�Hs�VHX��^aBED�BVA � �7TV]��EZ�HKG;^IB��KBE]_^-TV`\]�^aLMHQ��TVZ��MH�B�A$H´T��-LTV]M�VZ�H�BVA H´TV�-L�^aD�`²TV]M�VZ�H
`\]�^ILMH�^aD�`²TV]M�V�MZ²T�^I`�BE]�GIBEDY^aHX[��_��`�]M�KDIH´T�GI`�]��z��TVZ\�MHVP(wjUWBE]M��TVZ�Z�J/BVGIGI`\�MZ�H�^IDI`²T�]M�E�MZ�T�^a`\BE]MG�B�A
^ILMH�G�HK^hBVA>J1BE`\]�^IGX¶ [MH�³ ]MH¡^aLMH�TV]M�EZ\H�r�BEJ�^a`\U�T�Z1^IDI`²T�]M�E�MZ�T�^a`\BE]�TVG�^aLMHz^aD�`²TV]��E�MZ²T�^a`�BV]��QLMBEG�H
UW`�]M`\U��MUTV]M�EZ\Hp`�]�^aLMHz�EHK�K^IBEDh`\GQU�T ��`\U�` �XHX[ P ' # `�G�TV]OTV]M�VZ�H�r�BEJ�^I`�U�TVZ/^IDI`²T�]M�E�MZ�T�^a`\BE]`\A
TV]�[�BV]MZ\�ù`bA ' # `\GQT�tyHXZ²T��M] T´��^IDI`²T�]M�E�MZ�T�^a`\BE]$P

��P��EP � wjZ��VBEDI`b^aLMUWG

c ]M�KDIHXUWHX]_^aTVZ TVZ��EBVDI`\^ILMUWG$L T´�EH��/HKHX]��KBEUWU�BE]�Z\�h�MGIHK[�ACBED4�XBE]�G�^aD��M�K^I`�]M�Q^aD�`²TV]��E�MZ²T�^a`�BV]MG
`\]�JMDITV�K^I`��XH�P c ]M�KDIHKU�HK]�^aTVZ>T�Z��EBED�`\^ILMU�GQT�DIH�^�� JM`\�´TVZ\Z\��HXTVGI`\HXDh^IBJMD�BE�EDaT�U ^IL TV]�GY�?HKHXJMZ\`�]MH
BEDn[M`b��`\[MH�r�TV]M[�r��XBE] � ��HXD(TVZ��EBVDI`\^ILMUWGX¶�TV]M[¡^aLMH�`�]MJ���^�[MT�^-TQ]MHXHK[�]MBV^(�/H ��]MB	�Q]�`�]�TV[���TV]M�KHVP
g�LMH�JMD�`��KHW`\Gy^aL T�^�`\]M�XD�HXUWHX]_^-T�Z7TVZ��VBEDI`b^aLMUWGh^�� JM`\�´TVZ\Z\��LMT	�VH�L�`��ELMHKDy�?BVDIG�^¡�XTVGIHWDI�M]�]M`�]M�
^I`�UWHXGXP�g�LMHW�EHX]MHKDaTVZ�`�[�H´T�`�Gp^aB�G�^aTVD�^¡�Q`\^ILøG�BEU�HW� TVG�H��XTVGIHW^aD�`²TV]M�V�MZ²T�^I`�BE] P�g�LMH�`\]MJM��^
BE� ��HX�K^IG�TVDIH�^aLMHK]ôTV[M[MHK[ BV]MH�_� BE]�HV¶;TV]M[ T Ô�½VÈ ¹�Ç ^IDI`²T�]M�E�MZ�T�^a`\BE]�`�G�U�TV`�]_^aTV`�]MHK[ T�Aµ^IHXD
HXTV�-L `\]MGIHKD�^a`\BE]$P ¥�T�Z�`�[�`\^��ø`�]ô^aLM`\G�G�HX]MG�H�[MHKJ/HK]M[MGBE]ô^aL�HO^�� J/H�BVAy^IDI`�TV]M�E�MZ�T�^a`\BE]$Pôk BED
H �MT�U�JMZ\HV¶�T�tyHXZ�TV�M] T´��^aD�`²TV]M�V�MZ²T�^I`�BE]W`�G���TVZ�`\[�`\A$HK�EHKD��ùG�`�UWJMZ�H �WGaT�^I`�GY³ HXGs^ILMHyGIJ�LMHXD�Hy^aHXGY^´¶
TV]�[�TyDIHX�V�MZ²TVD(^aDI`�TV]M�E��Z²T�^I`�BE]¡`�G���TVZ\`�[�`\ASHK�VHXDY��GI`�UWJMZ\H���GaT�^I`�GY³ HXG>^ILMH�J/B	��HXD>^IHXG�^XP>whAµ^IHXD;TVZ\Z
`\]MJM��^?GI`\^IHXGsLMT	�VHy�1HXHX]�TV[�[MHX[$¶ ^aLMHjDIHXG��MZ\^I`�]M��^aDI`�TV]M�E��Z²T�^I`�BE]�`�G�BE��^IJM��^s�_��^aLMHpT�Z��EBED�`\^ILMUOP
c ]^ILMH � � �´TVG�HV¶�^ILMHy� T�GIHy�XTVGIHj^IDI`�TV]M�E�MZ�T�^a`\BE]WU�T´�W�XBE]�GI`�GY^�BVA4T�G�`�]M�VZ�HQ³ �K^I`\^a`\BE�MG;^aD�`²TV]M�VZ�H
BVAsJ/BE`\]_^aG¡]MBV^�`\]ø^ILMH�`\]MJM��^�GIH�^�GI�M�-L ^IL T�^�TVZ�Z;`\]MJM��^�J/BV`�]_^aG�TVDIH��XBE]_^aTV`�]MHK[ `�]�GI`�[�HW^ILM`�G
^IDI`²T�]M�EZ�H�P(v��M�-L�Tj� T�GIH?�XTVGIH?HXZ�`\U�`\] T�^IHXG$^aL�Hs`�G�GI�MH�BVAS`�]MG�HXDY^a`�]��yThJ1BE`\]�^(BE��^IGI`\[MH�^ILMH?�KBE]_�EH��
L��MZ\Z�BVA(^ILMHp^aD�`²TV]M�V�MZ²T�^I`�BE] P�whAµ^IHXD�TVZ\Z$BVA�^ILMHzJ/BV`�]_^aG�TVD�Hp`�]MG�HXD�^IHX[$¶ ^ILM`�G�³ ��^a`\^I`�BE��G?^aD�`²TV]M�VZ�H
`\G�DIHXUWB	�EHK[OG�`�]M�KH¡`b^aG�J1BE`�]_^IGhT�DIHp]MBV^�`\]MJM��^QJ1BE`�]_^IGXP c ]�BV^aLMHKDQ�´TVG�HXGX¶1T�³ ��^a`\^I`�BE��G?^aD�`²TV]M�VZ�H
`\G�]MBV^Q�MG�HX[�T�GQ^ILMHz� TVG�H¡�XTVGIH�¶1TV]M[�`�]MG�HXDY^a`�]��WBV��^aG�`�[MHp^aL�H¡�KBE]_�EH ��L ��Z�Z�`�GQT�Z�Z�B	��HX[$P

�?BE`\GIG�BE]M] T�^�TV]�[ ¤y� `\]MHX�xÙ �	��ÛQ[MHXG��XD�`��1HXGT�G���HXHKJMZ�`\]MHOTVZ��EBVDI`\^ILMU ACBED�`�]M�KDIHXUWHX]_^aTVZ�Zb�
�KBE]MG�^IDI�M��^a`\]M�±^IDI`�TV]M�E�MZ�T�^a`\BE]MG¡`�] � � Pôg�LMH�J/BE`\]_^aG�TVD�H�G�BED�^IHX[ `�]ôZ�H ��`��XBV�EDaTVJ�LM`��BVDI[MHKD � P
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k DIBVU Z\HKAµ^�r¢^aB�r�DI`\�EL_^´¶sHXTV�-LçJ/BE`\]_^ù`�G`\]MGIHKD�^IHX[ Ö BV��^aG�`�[MH�^ILMH��XBE]_�VH��çL��MZ\ZµÞ�T�]M[�^aLMH�]MH��
^IDI`²T�]M�E�MZ�T�^a`\BE]�`\G7�M�M`�Zb^>ACDIBVU¨^aLMHQH ��`\G�^I`�]M�p^aD�`²TV]��E�MZ²T�^a`�BV]��_�WTV[M[M`\]M�pHX[��EHXG;ACDIBEU ^aLMHQJ1BE`�]_^
^IB��1H�`\]MGIHKD�^IHX[O^IB�J1BE`�]_^IGhT�Z�BE]M��^aL�H��KBE]_�EH���L��MZ�Z$^IL T�^jTVDIH Ô	¹�º�¹�ÆXÈ�Ã ^aB�^aL�H�]MH��®J/BV`�]_^´P c ]
^ILM`�G¡�´TVG�HV¶n��`\GI`\�M`�Z\`\^���UWH´T�]MG¡^IL T�^¡^aLMH�TV[M[�HX[ HK[M�EHXG�[MB�]�BV^�`\]_^aHXD�GIHK�K^�H ��`�G�^I`�]M�OHX[M�VHXG�B�A
^ILMHp^aDI`�TV]M�E��Z²T�^I`�BE]$P(g�LM`�G�TVZ\�EBED�`\^aL�Ul�Q`\Z�Z$JMD�B�[��M�XH¡T Æ-½�º�¹¢Ä ^aD�`²TV]��E�MZ²T�^a`�BV]�`�]�^aLMT�^Q`\^Q[MB HXG
]MB�^j]MHK�XHKGIGaT�DI`�Zb��GIT�^a`\G�Aµ�OTV]_� ��`�]M[�B�A7�EHXBVU�H�^aDI`\���KBE]MGY^aDaT�`�]_^ Ö GI�M�-L�TVG�^aLMH�GIJML�HXDIH�^aHXGY^pBED
J1B	�?HKDy^aHXGY^ÀÞÀP�v�BVD�^a`\]M��^ILMH � `�]�JM��^pJ1BE`�]_^IGyDIH�� ��`�DIHKG�� Ö �pZ�BE� �$Þ�^a`\U�H�¶$TV]M[����M`�Z\[M`�]M�W^aLMH
^IDI`²T�]M�E�MZ�T�^a`\BE]�^aT �VHKGzTV]�TV[M[�`\^a`\BE] TVZ � Ö ��Þ�^a`�UWH��1HX�XTV�MG�H�^ILMH��KBEU��M`\] T�^aBVDI`²T�Zn�KBEUWJMZ�H ��`b^��
BVA�T�^aD�`²TV]M�V�MZ²T�^I`�BE]�`�] � � `\Gs�?HKZ�Z ��]MB	�Q]O^IBW�1H � Ö ��Þ�P

wj]�`�UWJ/BVD�^-T�]�^;D�HXG��MZ\^�`�]�R4T´�QGIBE]�Ù �_��Û ^IL T�^�L TVG��/HK�XBEUWH��M�M` ���M`b^aBE��G�`\]W^ILMHhtyHXZ²T��M] T´�
^IDI`²T�]M�E�MZ�T�^a`\BE]�Z\`\^IHXDaT�^a�MD�Hj`�G�^aL T�^ � `\AnT�^aD�`²TV]��E�MZ²T�^a`�BV] ' # BVA�T�J1BE`�]_^�G�HK^ � L T�Gs^aLMHpJMD�BEJ�r
HKD�^���^IL T�^¡HK�VHXD���JMTV`�DpBVA�GI`\U�J�Z�`��KHXGyG�L TVD�`�]M��Tù�XBEUWUWBE]�A�TV�XH�^zGaT�^I`�G�³MHXGz^aLMH�Z�B �´T�Z�GIJ�LMHXD�H
^IHXG�^X¶(^ILMHX] ' # GIT�^a`\G�³ HKG�^aL�H��EZ\BE� TVZ�GIJMLMHKDIHW^aHXGY^´P �g�L�`�Gp^aLMHKBEDIHKU `�Gp^aLMHW� TVG�`�G¡BVAs`\]M�XD�H�r
UWHX]_^-T�Z(`\]MGIHKD�^a`\BE]�T�Z��EBED�`\^ILMU�G�ACBEDjtyHXZ�TV�M] T´�OTV]M[�D�HX�E��Z²TVDQ^aD�`²TV]M�V�MZ²T�^I`�BE]�GX¶ �QLMHXD�H�GIJ�LMHXD�H
TV]�[OJ1B	�?HKD�^IHXG�^IGjT�DIHz�MGIHK[�^aBW[MH�^aHX��^j�KBE]�� `\�K^I`�]M��GI`\U�J�Z�`��KHXGs[��MDI`\]M��T�]O`\]MGIHKD�^�BEJ1HXDaT�^a`�BV]$P
my]MH�UWHK^ILMB [�BVA;DIHKJ TV`�D�`�]M�W^aLMH�^IDI`�TV]M�E�MZ�T�^a`\BE]����ODIHKU�B	� `�]��ù�XBE]��M`��K^IGy`�G � `�J�JM`�]M��¶/�QLM`\�-L
`\G¡�MTVGIHK[xBE]øTV]MBV^ILMHXDzD�HXGI��Z\^¡`�] Ù �E��Û�[MHXG��XD�`��1HX[ T��/B	�EH�^aLMT�^%���î��T �W]MHXZb��`�]M[�HXJ1HX]M[MHK]_^
J1BE`�]_^IG�L T´�VHzT�^?UWBEGY^?^���B�^aD�`²TV]M�V�MZ²T�^I`�BE]�GXPnw � `\JHXG�GIHX]_^I`²TVZ\Z\���-L TV]��EHXGs^ILMHjGY^aDI���K^a��DIHyBVAnT
^IDI`²T�]M�E�MZ�T�^a`\BE]ùZ�B �´TVZ\Z\��T�^�^aLMH%� �ª��J/BE`\]_^aG�ACDIBEU¯BV]MH��KBE]�³ �V�MDaT�^I`�BE]�^aB�^aLMH�BV^aL�HXDX¶ �QLM`\Z�H
Z\H´T´� `�]M��^ILMHzDIHXU�TV`\]M`�]M��^IDI`�TV]M�E�MZ�T�^a`\BE]���]M�-L TV]M�VHX[$P

ip�M`�� T�GpTV]M[øv ^IBEZ\³ Ù ����Û>JMDIB	� `�[MHKGp[M`\� `\[MH�r�TV]M[�r��XBE] ���MHKDpTV]M[�`\]M�XD�HXUWHX]_^-TVZ�TVZ��VBEDI`b^aLMUWG
ACBED��XBVU�JM��^a`�]��W^ILMH�tyHKZ²TV��] T´�ù^aDI`�TV]M�E��Z²T�^I`�BE]ù`\] � � P �xHz�Q`�Z\Z$ACB��K�MGjBE]�^aLMH�`�]M�KDIHKU�HK]�^aTVZ
TVZ\�EBED�`\^aL�U|�/HK�´TV�MG�H�`b^s`\Gs^aLMHzTVJ�JMDIB_T��-L�^aT �VHK]O`\]^aLM`\Gs^aLMHKGI`\GsACBEDsGIBVZ\� `�]M��^ILMHp�EHK]MHXDITVZ�` �XHX[
JMD�BE�MZ\HXU�P �çLMHK]�Tj]MH�� J1BE`�]_^ � `�G(`�]MG�HXDY^aHX[�`\]�TytyHKZ²TV�M]MT	�z^IDI`²T�]M�E�MZ�T�^a`\BE] ' ¶V^aLMH�^aD�`²TV]M�VZ�H
��`\]��QL�`��-L�`b^�`�GQZ�B �´T�^IHX[�`�G�ACBE�M]�[�`�]�^aL�H�J1BE`�]_^�Z�B �´T�^a`�BV]ùJML TVG�HVP�g�LMHK]�HX[M�VHXGyT�DIH�TV[M[MHK[
ACD�BEU � ^IBQ^ILMH;J/BV`�]_^aG$B�A �ÀP c ]�Ù×����ÛE^aLMH;T���^aLMBVDIG4JMDIB	�VH;^IL T�^�^ILMHXG�H�]�HK� HK[M�EHKG(T�DIH;tyHXZ�TV�M] T´�1ü
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^ILMHK�O�Q`�Z�ZnDIHKU�T�`�]�TVGyHK[M�EHKG¡`\]�^aLMH�^IDI`�TV]M�E�MZ�T�^a`\BE]OT�Aµ^aHKDyDIHKJ TV`�D�`�]M��`�Gy�KBEU�J�Z�HK^IHX[$P c ]�^aLMH
� `\JMJM`\]M��JML TVG�HV¶S^aLMHp^IDI`²T�]M�E�MZ�T�^a`\BE]`�Gs^IDaTV]�G�ACBED�U�HK[O`\]�^IB�^aLMH¡tyHXZ�TV�M] T´�^IDI`�TV]M�E�MZ�T�^a`\BE]�_�
J1HXDYACBEDIUW`�]M��^aLMH��X`\DI�KZ�H�^IHXG�^�TV]�[ø`\[MHX]_^a`bAµ� `�]M� º�»_º�Á Ã-Ä�Ê HK[M�EHXGKP�g�LMH�`�]M`b^a`²T�Z(G��MGIJ1HX��^�HK[M�EHKG
TVD�H�^aL�HùHX[M�EHKG�BVA �ÀP c A�G��MGIJ1HX��^�HK[M�EHKGWJMTVGIG�^ILMHù�X`\DI�XZ\H�^IHXG�^X¶7^aLMHK]ô^ILMHK��TVDIHùtyHKZ²TV��] T´�EP
��B���HK�VHXDK¶ `\A4T¡GI�MG�J/HK�K^QHX[��EHjA�TV`\Z�G7^aLMHj�X`�D��XZ\H�^IHXG�^X¶�^ILMHX]^ILMHjHK[M�EHy`\G'� `\JMJ/HK[ùTV]M[�^��?B�]MH��
G��MGIJ1HX��^sHX[��EHXG�ACDIBEU|BE]�HhBVA ^aLMH�]MHX`\�EL��/BVDI`�]��¡^IDI`²T�]M�EZ�HKG;TVDIH�`�[�HX]_^a`b³ HX[$P7g�L�HX]`b^�`\G;JMDIB	�EHK[
^IL T�^�]MHK�äHX[��EHXG�KDIHXT�^aHK[���� ^aL�H � `\J�TVDIH�tyHXZ�TV�M] T´� TV]M[ªTVDIH�TV[ �ITV�KHX]_^^aB � P¬v H´TVD��-L
JMD�B��KHXHK[MGhBV��^��sT�DI[�ACDIBEU �?�M]_^I`�Z�]MB�GI��GIJ1HX�K^hHX[��EHXG�DIHKU�TV`\]$P>ws^�^ILMHzHX]M[�BVAn^aLM`\G�JMDIB �XHKGIGX¶
^ILMH¡tyHXZ²T��M] T´�JMD�BEJ1HXD�^��BVA(^ILMHp^aD�`²TV]M�V�MZ²T�^I`�BE]�`�G�DIHKG�^IBEDIHK[$P

q�TV]M[MBEUW`��XT�^a`\BE]�`\G7GIBEUWHK^I`�UWHXG7�MG�HX[�^IB�G�L����WH�^ILMHhBVDI[MHKD7BVA ^ILMHQ`�]MJM��^;BE����HX��^aG��/H�ACBEDIH
`\]MGIHKD�^a`\BE] `\] BEDI[�HXD�^IB�`�UWJMDIB	�VH�^aL�HH���J1HX�K^IHX[ DI�M]�]M`�]M�O^a`�UWH�B�A�^aLMHùT�Z��EBED�`\^ILMUOPOohG�`�]M�
DITV]M[MBEUW`��KHX[�TV]MTVZ\� GI`\GX¶Miz�M`\� TVG�H�^�TVZ¢P$Ù×��
�Û�JMD�B��VHp^aL T�^ � ACBED�TV]_�ù�KBEZ�Z\HX�K^I`�BE]�BVA���G�`\^IHXG Ö D�H�r
�_T�DI[MZ\HXGIG�B�An^ILMHX`\Ds[M`\G�^aD�`��M��^a`�BV]SÞ�¶ `\A4��HpDaTV]M[�BEU�` �XHyB	�VHXD�^aLMHpG�H ���MHK]M�XH�BVA4^aLMHK`�Ds`\]MGIHKD�^a`\BE]MG
�_��^aLMH�`�]��XDIHKU�HK]_^-TVZ1TVZ\�EBEDI`b^aLMU�¶�^ILMHX]�^aLMH�H���J1HX�K^IHX[^IBV^-TVZ ]��MU��/HKD�BVA$G�^aD��M�K^I�MDaT�Z1�-LMTV]M�EHKG
^IL T�^�L TVJMJ1HX] ^IBx^aL�H�[M`�TV�EDaT�U `�GWBE]MZb� � Ö �$Þ�¶�T�]M[ ^aL�H�B	�EHKDaTVZ\Zh�KBEG�^�BVAy^aL�H�TVZ\�EBEDI`b^aLMU
`\G � Ö �pZ�BE� �$Þ�P � wh]MBV^ILMHXD��XBV]�^IDI`\�M��^a`\BE]�BVAQ^aL�`�G�J TVJ1HXD�`\G�^aLMH�[ T�^-T�G�^IDI�M��^a�MD�HO��GIHX[ôACBED
J1BE`�]_^zZ\B��XT�^a`\BE]$P c ]MG�^IH´TV[øBVAsU�TV`�]_^aTV`�]M`\]M�BE]�Z\��^aL�H��K�MDID�HX]_^�^IDI`�TV]M�E�MZ�T�^a`\BE]$¶�T�Z�Z>�EHKDIG�`�BE]MG
TVD�H�U�T�`�]_^-TV`\]MHX[ � BE]�^aBEJWBVA1BE]MH�TV]�BV^aLMHKD �p�Q`\^IL�Z�`�] � G7�1HK^���HXHK]��VHXDIG�`�BE]�GXP d BED�H�JMDIHK�X`\GIHXZb�E¶
�QLMHK]MHK�VHXDQTz^aDI`�TV]M�EZ\HQ`�G�DIHXJ�Z²TV�KHX[��_��]MHK��^IDI`�TV]M�EZ\HXGX¶_^ILMHjBEZ\[W^IDI`�TV]M�EZ\H�`\G ��HXJ�^?`�]W^aLMHh[ T�^-T
GY^aDI���K^a��DIHù�Q`\^IL�J/BE`\]_^aHXD�G�ACDIBEU `\^�^aB�^aL�Hù]MHK�^aDI`�TV]M�EZ\HXGKPøwhZ\^aL�BE�M�EL ^ILM`�G�G�HXHKU�G��XBVG�^aZb�
ACD�BEU T�G�J TV�XHj�XBEUWJMZ�H ��`\^���J1BE`�]_^�BVA$� `�H��z¶ ^ILMHyT���^aLMBVDIG?J�DIB	�EHj^IL T�^�^aLMHhH���J1HX�K^IHX[ù]��MU��1HXD
BVA(G�^IDI�M��^a�MDITVZ4�-L TV]M�VHXG�`�G � Ö ��Þ�¶MTV]M[�GIB�^aLMHzH���J1HX��^aHX[�GIJ TV�KH��KBEUWJMZ�H ��`b^��D�HXU�TV`�]MG�� Ö �$Þ�P
e BE`�]_^;Z�B �´T�^a`�BV]�`�G>H ��HX�X��^aHX[��_��G�^aTVD�^I`�]M�¡T�^>^ILMHQBEDI`\�E`�]MTVZ ^IDI`�TV]M�E�MZ�T�^a`\BE]�TV]M[�^aDaT��X`�]��p[MB	�Q]
^ILMDIBE���EL�TVZ\Z ^ILMHsBEZ\[��EHKDIG�`�BE]MG7B�A ^aLMH?^IDI`�TV]M�E�MZ�T�^a`\BE]z�M]_^a`\ZMTh^IDI`²T�]M�EZ�H;BVAS^ILMHs�X��DIDIHK]_^;tyHXZ�TV��r
] T´��^aD�`²TV]��E�MZ²T�^a`�BV]�^aL T�^��XBV]�^aTV`�]�G�^ILMH ���MHKD��WJ/BV`�]_^?`\G7ACBE�M]M[$P7g�L�HjBED�`��E`\] TVZ�^IDI`²T�]M�E�MZ�T�^a`\BE]
`\G;T¡G�`�]M�EZ\Hs³ �K^I`\^I`�BE�MG7^IDI`²T�]M�EZ�H�^aL T�^�G��MDID�BE�M]M[MG;^aL�Hh`\]MJM��^�J1BE`�]_^aG;T�G�[M`\GI�K�MGIG�HX[JMD�HK� `�BV�MGIZb�EP
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�����MGI`\]M�y^aL�`�G7[ T�^aTyG�^IDI�M��^a�MD�HQACBVD>J/BV`�]_^7Z�B �´T�^a`�BV]$¶�^ILMH�H���J1HX��^aHX[��XBEGY^;BVA1Z�B �´T�^I`�]M�yTVZ�Z GI`b^aHXG
TVG¡^aLMH�� T�DIH�`\]MGIHKD�^IHX[�`�]��XDIHKU�HK]_^-TVZ\Z\��`\G�T�^�U�BEGY^ � Ö �pZ\BE� ��Þ Ö �KAuP?Ù ��
�Û²Þ�P�g�L�HXDIH�ACBEDIH�¶>^aLMH
H ��J1HX��^aHK[O^aB�^-TVZ$D��M]M]M`\]M��^a`\U�HpBVAn^aL�H�T�Z��EBED�`\^ILMU `�G�� Ö �pZ�BE� �$Þ�P

q�T �ITV]OÙ � ��Û JMD�B	��`\[MHXG�TV]�`\]M�XD�HXUWHX]_^-T�ZM`�]MG�HXDY^a`�BV]�TVZ��EBVDI`\^ILMU¬� TVG�HX[WBE] � `�J�JM`�]M�h^aBz�XBEU�r
JM��^aHù^aLMH�tyHKZ²TV��] T´�x^aD�`²TV]��E�MZ²T�^a`�BV]x`�] ��� P�g�LMH�GaTVUWHù�EHK]MHXDITVZ�`�[MHXT�`�G��MG�HX[$ü�T�Z�`\G�^�B�A
^IDI`²T�]M�EZ�HKG��s^IB��1H�� `�JMJ1HX[�`\G�U�TV`\]_^-TV`\]MHX[$P�w �M`�J�BEJ1HXDaT�^a`�BV]ùBE��^-T�`�]MG�^aL�H¡]�H�� ^Q^aDI`�TV]M�EZ\Hj^aB
�1H �M`�JMJ1HX[OBE��^hBVA�^ILMH�Z\`�GY^´¶STV]M[�^aLMHK]�`�]�GIHXDY^aGhTV[M[M`b^a`\BE] TVZ$G��MGIJ1HX��^y^aD�`²TV]��EZ�HKG�`�]_^aBW^aLMH¡Z�`\G�^
TVG;TpD�HXGI��Z\^´P�g�LMHQDIHXJMTV`�D�`�]M�yGY^aHKJ�`\G7�XBEUWJMZ�H�^aH?�QL�HX]�^ILMH�Z�`\G�^7`\G7HXUWJ�^��EP>N;[�HXZ�G��MDI��]M]MHXD�TV]�[
v�LMTVL�Ù×����ÛMH ��^IHX]M[�^ILM`�G7T�Z��EBED�`\^ILMU&^aBj^ILMH��´T�GIHsBVA1D�HX�E�MZ�TVD(^IDI`�TV]M�E�MZ�T�^a`\BE]MG4`�] � � P�g�L�H�[ T�^-T
GY^aDI���K^a��DIHW�MGIHK[x`�G¡T ¼�¹µÅ ¹µ¼W½VÈ ¹�º�ÊhÇ_½VÊ�½�º�Ê�¾À»SÄ�Ê�» ¾-Ã ^aLMT�^¡G�^aBVDIHXG�TV]øTVDIDIT´��BVA?�VHXDY^a`��KHXGK¶�TV]�[
HXTV�-LøG�`�UWJMZ�H ��T�G�T�]øT�DIDaT´��B�A?`\]M[M`��KHXGp`\]�^IBù^aLMH��EHKD�^IH��øTVD�DaT´��TV]�[xTV]±TVD�DaT´��BVA�J1BE`�]_^aHKDIG
^IB�]�HX`��VL �1BED�`�]M��GI`\U�J�Z�`��KHXGKP�k1T��XHXG¡BVA�`�]_^aHKDIUWHX[M`�T�^aH�[�`�UWHX]MG�`�BE]±TVD�HW]�BV^¡G�^aBVDIHX[±[M`\DIHX��^aZb�EP
ip`\�VHX]�^ILMH � ���QJ/BE`\]_^aGnBVA�^���BpTV[ �IT��XHX]_^�GI`�UWJMZ\`��XHKGX¶	^aL�H?�XBVU�UWBE] Ö � � �	Þ�r�A�T��XH;`�G � `�J�J/HK[�^aB
TV]�HK[M�EHVP�g�LMH�TVZ��EBVDI`\^ILMU®DIHKJ/HXT�^aG7^aL�`�G>^�� J/HQBVA � `\J�����U�TV`\]_^-TV`\]M`�]M�jTpZ�`�GY^7BVA Ö ��� �	Þ�r�A�T��XHXG
�XTVZ�Z\HX[ È ¹µÅ��jÉK½ Ä-Ã�ÊCº P �çLMHK]±^ILMH�Z�`\G�^h`�GyHKU�J�^���BVA�Z�`\] �ùA�TV�XH�^aGX¶�^ILMHX]�^aL�H�DIHK�E�MZ²T�DyJMDIBVJ/HKD�^��
BVA4^ILMHy^aD�`²TV]M�V�MZ²T�^I`�BE]W`�G?DIHXGY^aBED�HX[$¶ST�]M[ù^aLMHy^IDI`²T�]M�E�MZ�T�^a`\BE]�`\GsDIHXTV[��ACBVD?^aLMHp]�H�� ^QJ/BV`�]_^s^aB
�1Hz`�]MG�HXD�^IHX[$P

wj]�`\U�J1BEDY^-TV]_^�DIHKGI�MZb^yBVA7^IL T�^y`\GjG��MU�U�TVD�`��XHK[�`\]�q�T �ITV]ôÙ ����Û(G�^aT�^aHKGX¶ � �QL�HX]�T�J1BE`�]_^
`\Gy`�]MG�HXDY^aHX[�`\]_^aB�TùtyHXZ�TV�M] T´��^aD�`²TV]M�V�MZ²T�^I`�BE] ¶S^ILMHX]�H��EHXDY��]MH��°^IDI`²T�]M�EZ�H¡BEDjA�T��XHK^z�KDIHXT�^aHK[
[M��DI`�]���^aLMH�UWB [M`\³ �XT�^a`\BE]O^IBùGaT�^I`�GYAµ�O^ILMH�tyHXZ�TV�M] T´�O�XDI`b^aHKDI`²T�¶ L TVGh^aLMH�]MH��¨J1BE`\]�^pTVGyBE]MH
BVA�`b^aGj�VHXD�^I`��KHXGXP � wjZ\^ILMBE�M�VL�^aLM`\GyJ TVJ1HXDp�MG�HXG¡T � `�J�JM`�]M��� TVGIHK[xT�JMJMDIBETV�-L$¶$^aL�`�Gy^aL�HXBED�HXU
`\U�JMZ\`�HKG7TV]MBV^ILMHXD;�?T	��^IB�D�HXG�^IBEDIHQ^aL�HjtyHKZ²TV�M]MT	��JMDIBEJ1HXDY^���^aB�Tz^IDI`²T�]M�E�MZ�T�^a`\BE]�T�Aµ^IHXD�T�]MH��
J1BE`�]_^?`�G?`\]MGIHKD�^IHX[$P�v�`\]M�XHyHXTV�-L�]MHK��BE����HK�K^Q`\]�^aLMHh^aDI`�TV]M�E��Z²T�^I`�BE]��Q`�Z\Z/�1HpTV[ �IT��XHX]_^�^IB�^aLMH
J1BE`�]_^;^aB��/Hh`�]MG�HXDY^aHX[ ¶�`b^?`\G�J1BEG�GI`���Z�HQ^aB�G�`�UWJMZ\��`�[MHK]�^I`\Aµ�WTVZ\ZM^aD�`²TV]M�VZ�HXG7^IL T�^?TVDIH ¹µÅ�Ä-Ó�Å���¹¢Ä�Ê
�Q`b^aL^aL�Hy]MHK�,J/BV`�]_^´P>w�^aDI`�TV]M�EZ\Hh`\Gs`�]ù�KBE]�� `\�K^s�Q`b^aL�T�J1BE`�]_^?`\A4`\^IGs�X`\DI�K�MU�G��XD�`��M`\]M���K`�DI�KZ�H
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�KBE]_^-TV`\]MG�^aLMHzJ1BE`�]_^Q`�]�`\^IG�`�]_^aHKDI`\BEDXP7g�LMH¡GIH�^jB�A�^aD�`²TV]��EZ�HKG?^aL T�^jT�DIHz`�]��XBV]�� `���^QACBEDIUWGs^aLMH
�KBE]�� `\�K^(DIHX�V`�BE]$¶��QLM`\�-L�`�GnTh�KBE]M]MHK�K^IHX[�GIH�^>BVA�^aDI`�TV]M�EZ\HXG��QLMBEG�H?�1BE�M]M[MTVD��¡`�G(ThJ1BEZb��L�HX[MD�BE]$P
g�LMH��XBE]�� `���^�D�HX�E`\BE]��XTV]��1H�[M`\GI�KB��VHXD�HX[��_��G�H´TVD��-LM`�]��jBE��^��?TVD�[ Ö � `²TQ[MHXJ�^aL�³ D�G�^�GIH´T�DI�-L�ACBED
H �MT�U�JMZ\H	Þ�ACDIBEU¯^aL�H�G�^aTVD�^I`�]M��^IDI`�TV]M�EZ\H Ö ACBE�M]M[�[��MDI`\]M�J1BE`�]_^yZ\B��XT�^a`\BE]SÞÀ¶/T�]M[�J/HKD�ACBED�U�`\]M�
T�GIJML�HXDIHW^aHKG�^�BE]øHXTV�-Lø^IDI`�TV]M�EZ\H�HX]M�KBE�M]_^aHKDIHX[ Pùg�LMH��KBE]�� `\�K^¡DIHK�E`�BV]±`\Gp^aLMHK]x[MHKG�^aD�B	�EHX[ ¶
TV]�[±]�HK�¨^IDI`�TV]M�EZ\HXGpTVD�H�ACBEDIUWHX[�^IB�³MZ�Z>`b^y�Q`\^IL±BV]MH��EHXDY^aH �øTVGy^aLMH�J1BE`�]_^p^IB��1H�`�]�GIHXDY^aHK[
TV]�[�^ILMHzBV^aL�HXD��EHKD�^a`\�XHKGh�1HXZ\BE]M�E`\]M��^aB�A�TV�KHK^aGQBE]�^aL�H¡�1BE�M]�[ TVD��BVA(^ILMHz�XBE]�� `���^QDIHX�V`�BE]$P

��P � e B	��HXD�[M`²TV�VDaTVUWG

g�LMH�J/B	��HXDj[�`²TV�EDITVU«�?TVGj`\]_^aDIB [M�M�KHX[�`\]�^ILMH�J�DIHK� `\BE�MG��-L TVJ�^IHXDyT�Gh^aL�H¡¥;BED�BE]MBE`4[M`�T�r
�EDITVU BVAh��HX`\�EL_^aHK[ J1BE`\]�^�GI`\^IHXG��M]�[MHXD�^aL�HùJ/B	��HXD�[M`�GY^-TV]��XHAC�M]M��^a`\BE]$Pøq�HK�´TVZ\Z?^aL T�^�^aLMH
J1B	�?HKD�[M`\G�^-T�]M�XH�ACDIBEU T J/BV`�]_^ � ^aB�T ��HX`\�EL_^aHK[&J/BV`�]_^ � � 	 Ü �������� Ýx`�G�[MHK³ ]�HX[¬TVG
���� Ö � � � � Þ 	 � ��� � � Ö � ����� Þ � �� P e B	��HXD�[M`�TV�EDITVU�GzL T´�VH�/HKHX]�GY^a�M[M`\HX[ `\]xU�TV]_���?BED ��G
Ö HVP �MP\¶nÙÚ�M¶ � ¶ ��¶ �E��ÛµÞÀP

��P ��P�� e D�BEJ1HXD�^I`�HKG

c U�TV` H�^jT�Z¢P Ù �E��Û��XBE]�GI`�[�HXDIG�^ILMHpJMDIBV�MZ�HKU«BVAn�XBVU�JM��^a`�]���^aLMHpJMZ�TV] TVD�¥;BEDIBE]�BE`$[M`�TV�EDaT�U
`\]ø^aL�HR4TV�E�MHKDID�H��EHKBEU�H�^aDY�E¶��QLMHKDIH�^ILMH[M`\G�^aTV]M�XHWAC�M]M��^a`�BV]øACDIBVU TOJ/BE`\]_^�^IB�T��K`�DI�KZ�HW`�G
[MH�³ ]MHK[,TVG^ILMH�Z�HK]M�V^aL�B�A¡^ILMH�^-TV]��EHX]_^�Z�`\]MHVP g�LM`\Gù`�GùGI`\U�`\Z²TVDK¶s�M��^�G�Z�`\�EL_^aZ\� [M` � HKDIHK]�^
ACD�BEUë^ILMH�J/B	��HXDz[M`\G�^-T�]M�XH�TVGz`b^p`�Gy[�HK³ ]MHK[x`\]�^aLM`\Gy^aLMHKGI`�GKP�g�LMH�G ��� T�DIH�BVA�^aLMH�[M`\G�^aTV]M�XH
AC�M]��K^a`\BE]�BVA�Ù �E��Û�`�G�H���� TVZ�^IBy^aLMH�J1B	�?HKD7[M`�GY^-TV]M�KHs[MH�³ ]MHX[WLMHKDIHVP�g�LMHXD�HKACBED�HV¶_�1BV^aL�[M`\G�^aTV]M�XH
AC�M]��K^a`\BE]MG�DIHKGI�MZb^?`\]�^aL�HhGITVU�H��M`\GIHX��^aBEDK¶�T�]M[�^aL��MG�^aLMH�¥;BEDIBV]MBE` [M`�TV�EDaT�U `�]W^aLMHhR4TV�E�MHKDIDIH
�EHKBEUWHK^aDY��TV]M[�^aLMH¡J/B	��HXDy[�`²TV�EDITVU T�DIH�H����M`\��TVZ\HX]_^´P d TV]_��BVA(^aLMH � � DIHKGI�MZb^aGj[�HXGI�KDI`\�/HK[
`\]xÙ �E��Û4H´TVG�`�Z\���EHX]�HXDaT�Z�`��KHj^aB ��� P

g�LMH��M`�G�HX�K^IBED¡�/H�^��?HKHX] ^���B�GI`b^aHXG¡`�Gz^aHKDIUWHX[�^aLMH�DaTV[�`��´T�Z;T ��`�GX¶(TV]M[ c U�TV`7H�^�T�Z¢P�Ù �E��Û
J1BE`�]_^IG�BE��^�^IL T�^�^ILMH�DITV[M`\�´TVZ;T ��`\G�`�G�TOGY^aDITV`��EL_^�Z�`\]MHWTV]M[ `\G�J1HXD�J/HK]M[M`��K�MZ²T�D¡^IBO^aL�H�Z�`\]MH
��BE`\]M`�]��j^aLMHQ�KHX]_^aHKDIG?B�A/^ILMH�^��?B¡GI`b^aHXGKP;v�`\]M�XHQ�M`\GIHX��^aBED�G;J TVD�^I`\^I`�BE]�^ILMHQJMZ²TV]�H�`�]_^aBp^���B�L T�Z\A²r

���



JMZ�TV]MHKGhT�]M[�¥;BVDIBE]MBV`$DIHK�E`�BE]�GhT�DIHpACBEDIUWHX[��_��`�]_^IHXDIG�HX��^a`�]���^ILMHXG�H�L T�Z\ACJMZ�TV]MHXGK¶�^aL�H¡D�HX�E`\BE]MG
TVD�HQ�XBE]_�EH ��J/BEZb� �EBE]MGKP>wj]W`�]_^aHKDIHKG�^a`\]M�¡�´TVG�HjTVD�`�G�HXG7�QLMHX]�BE]MH��X`\DI�XZ\H�`�G;HX]_^I`�DIHKZ\���XBE]_^-T�`�]MHK[
`\]MGI`\[MHùTV]MB�^aLMHKDXü�^ILMHù�M`\GIHX��^aBED�`bAQ`\^�H ��`�G�^IG�Z�`\HXG�BE��^aGI`\[MHBVAQ^ILMHùBE��^IHXD��X`\DI�KZ�HVP±w DITV[M`��XTVZ
�KHX]_^aHKDh`\GQT�G�`�]M�VZ�HpJ1BE`�]_^s^IL T�^�`�G�H�� ��`�[M`\G�^-T�]�^�^IBW^ILMDIHKHzGI`\^IHXGKP

c ^Q`�G?J/BEG�GI`\�MZ�HyACBEDsT�GI`\^IHy^aB�L T´�EHzHKU�J�^���`�]_^aHKDIG�HX�K^I`�BE]ù�Q`b^aLù`\^IGs¥;BEDIBV]MBE` D�HX�E`\BE]$P;v �M�-L
T�G�`\^IH�`�G�^aHKDIUWHX[ ¹µ¼jÁ1¾aÓ-Á Ã�¾ Phw¨]MHX�KHXGIGITVD����M��^p]�BV^yG�� �W�X`�HK]_^p�XBE]�[M`\^I`�BE]�ACBEDyTWGI`\^IH�^aB��/H
`\U�JMD�BEJ1HXDj`\Gy^aL T�^z`\^p`\Gy�XBE]_^aTV`�]MHK[�`�]�^aLMH���]M`�BE]�B�A?BV^ILMHXDpG�`\^IHXGXP��?HX�XTV�MGIH�TùLM`�[�[MHX]�GI`b^aH
L T�G?TV]�HXUWJ�^���¥;BED�BE]MBE`SDIHK�E`�BV]$¶_^aLMH�`�]_^aHKDIG�HX�K^I`�BE]�BVA ^IL T�^�DIHK�E`�BE]��Q`\^ILW^ILMHj�KBEDID�HXG�J/BE]�[M`�]M�
�K`�DI�KZ�H�G�`\^aHQU���G�^��/H�HXUWJ�^��VP>g�LMHXD�HKACBED�HV¶�T¡L�`�[M[MHK]�G�`\^aHQ`\G7]MHX�KHXGIGITVDI`\Z\��`\U�JMD�BEJ1HXDXP �xHQL T´�VH
G�HXHX]ù^IL T�^�`bAnT��X`�D��XZ\Hj`�G?�XBE]_^-T�`�]MHK[ù`�]MG�`�[MHpT�Z�TVDI�VHXD?�K`�D��XZ�H�¶�^ILMHX]^ILMHp`�]M]�HXDs�K`�DI�KZ�Hh[MB�HKG�]MBV^
`\]�^IHXD�GIHX��^¡`\^aGzL T�Z\ACGIJMTV�XH�TV]�[øG�BO`b^z`�Gp`�UWJMD�BEJ/HKDXP d BEDIH�`�]_^IHXDIHKG�^I`�]M�EZb�E¶��KBE]MGI`\[MHXDz^aL�HW�XTVGIH
�QLMHKDIH�T��K`�D��XZ�H�`\Gp�XBE]_^aTV`�]MHK[ø`\]±^ILMH��M]M`\BE]øB�AsT��XBEZ\Z�HK�K^a`\BE]�BVA�BV^aL�HXDz�X`\DI�XZ\HXG Ö ����^¡`�Gz]MBV^
]MHK�XHKGIGaT�DI`�Zb���KBE]_^-TV`\]MHX[�`\]�TV]_��G�`�]M�VZ�H?�K`�D��XZ�H�`�]�^ILMH��XBVZ�Z�HK�K^I`�BE]SÞÀP4g�LM`�G>[�B�HKG>]MBV^7]�HX�XHKGIGITVDI`\Z\�
`\U�JMZb��^IL T�^�^aLMHz`\]M]MHXD��X`\DI�KZ�Hp`�GQ`\U�JMD�BEJ1HXDXP��hB	��HK�VHXDX¶1^aLMH¡�XBV]��VHXD�GIH�`\G�^aDI��HVü?`bA>T��X`\DI�KZ�Hz`�G
`\U�JMD�BEJ1HXDQ^aLMHK]±`b^y`\Gy�XBE]_^aTV`�]MHK[�`�]�^ILMH��M]M`\BE]�BVA�JMD�BEJ/HKDy�X`\DI�KZ�HXGKP�v�HXH�k�`\�E�MD�H���P ��ACBEDpTV]
H �MT�U�JMZ\Hp`�] � � P;g�LMHXG�H�D�HXGI��Z\^aGQ�EHK]MHXDITVZ�` �XHpHXTVGI`\Z\��`�]_^aB�LM`\�ELMHXD�[�`�UWHX]MG�`�BE]MGKP

w�¥;BVDIBE]MBV` D�HX�E`\BE]�U�T´�z�/H��/BV�M]M[MHK[$¶E�M]��1BE�M]M[MHK[$¶_BEDnHXUWJ�^��EP c A ^aLMH��XHK]�^IHXD>B�ASTjGI`b^aH�`�G
BE]�Ty�KBEDI]�HXD;BVAS^aLMH��KBE]_�EH ��L��MZ�Z"¶V^aLMHK]�`\^aG(¥;BEDIBE]�BE`�D�HX�E`\BE]�`�G>]�BE]�r�HKU�J�^���TV]�[W��] �1BE�M]�[MHX[$P
��B���HK�VHXDK¶7`\A?^ILMH��KHX]_^aHKD�TOG�JMLMHKDIH`\G�BE]±^aLMH��XBE]_�VH��xL ��Z�Z Ö �M��^�]MBV^�BE]xTO�XBVDI]MHKD-Þ�¶(^aLMHK]
^ILMH��XBED�DIHKGIJ1BE]M[M`\]M��DIHX�V`�BE]�`\GpHX`\^ILMHXDj�M]��/BE��]M[MHX[øBEDyHKU�J�^��VP�k�`\] TVZ�Zb�E¶/`\A;^aLMH��KHX]_^aHKDzBVAsT
G�JMLMHXD�H�`\Gh`\]�^IHXD�`�BED�^aB�^aL�H��XBV]��VH���L��MZ�Z4BVA>^ILMH¡�XHX]_^IHXDyJ1BE`�]_^IGX¶ ^aLMHK]�`\^IG�¥;BEDIBE]�BE`4DIHX�V`�BE]�`�G
HK`\^aL�HXDp�1BE�M]M[MHK[xBEDpHKU�J�^��EPWg�LMH��1HXLMT	� `\BEDpBVA�J/BE`\]_^aGzBE]�^aLMHW�XBV]��VH��øL��MZ�Z�`�Gz�XBE]�GI`�GY^aHK]�^
�Q`b^aL�^ILMHjBVDI[M`\] TVD���J1BE`\]�^�G�`\^aHQ¥;BED�BE]MBE`S[M`�TV�EDaT�U|H����XHKJ�^s�QLMHK]DIHK�E`�BE]�G?TVD�HjHKU�J�^�� Ö HK�EHKD��
G�`\^aHpB�A(^ILMHzBEDI[M`\] TVDY�J1BE`�]_^QGI`b^aHp[M`�TV�EDITVU�Q`\Z�Z LMT	�VH�T�]MBV]�r�HKU�J�^���¥;BEDIBE]�BE`$DIHK�E`�BV]SÞ�P

wj��DIHX]�L TVUWU�HKD�ÙÚ�VÛ;[M`\GI�K�MGIG�HXG�^ILMHWJ/B	��HXD¡[M`²TV�VDaTVUëJMDIBE��Z�HXU£`�] � � ¶(TV]M[±[MH�³ ]MHXG¡^aLMH

��




� � ���X����$S��� � N�� � �[$�����$S���

k�`\�E�MD�H��P ��POtyHXUWBE]MGY^aDaT�^a`�BV]±^IL T�^�T�GIJML�HXDIH��XBE]_^-T�`�]MHK[ `�]x^ILMH���]M`�BE]øBVAQBV^ILMHXD�GIJMLMHKDIHKG
Ö �M��^�]MBV^�]MHX�KHXGIGITVDI`\Z\�W�XBV]�^aTV`�]�HX[�`\]TV]_�WBE]MH�BV^ILMHXD�GIJMLMHKDIH´Þ�U�T	���1HjJ�DIBEJ1HXD�BED�`�UWJMDIBEJ1HXDKP
c ] Ö T_ÞÀ¶�^aLMH��XHK]_^aHXD¡GIJ�LMHXD�H�`\GpJMDIBEJ1HXDz�1HX�XTV�MGIHW`\^z`\]_^aHXD�GIHK�K^aG¡`\^IGpJ/B	��HXD¡�XHKZ�Z¢P c ] Ö � Þ�¶�^aLMH
^ILMDIHKHyGI�MD�DIBE��]M[M`�]���GIJMLMHKDIHKGhT�DIHh^ILMHpGaT�U�HhGI`��KHpTVGs`\] Ö TEÞ�¶�����^s^aL�HyZ�H�Aµ^�TV]M[ùD�`��EL_^?GIJMLMHKDIHKG
L T´�VH��1HXHK]�DIHXJ1BEG�`\^a`\BE]MHK[�^aBzG ���MHKH �XHQ^aL�H�DIHX�V`�BE]�BVAS^ILMH��XHK]�^IHXD;GIJ�LMHXD�H�^IB��?TVD�[�^ILMH��1BV^I^IBEU
BVA ^aLMHh[M`²TV�VDaTVU�P�g�LMHjDIHXG��MZ\^�`�G�^aL T�^�^ILMHj�KHX]_^aHKD�GIJMLMHKDIHy`\G�`\U�J�DIBEJ1HXD;�1HX�´T��MGIHp`b^�[�B�HKGs]MBV^
`\]�^IHXD�GIHX��^�`\^aG�J1B	�?HKDh�KHXZ\Z¢P

���



J1B	�?HKDs[M`²T��EDaTVU TVG�T��KHXZ\Z/�KBEU�J�Z�H����s`\] ��� P7wj]`\U�J1BEDY^-TV]_^��XBE]_^IDI`�����^a`\BE]�BVA ^aLM`\G?J TVJ1HXD�`�G
^ILMHy[MHKGI�XD�`�J�^I`�BE]�BVA4^aLMHyD�HXZ�T�^a`\BE]MGIL�`�J�B�A4J/B	��HXD�[M`�TV�EDaT�U�G�`�] � � ^aB��KBE]_�EH ��L��MZ�Z\G?`�] � ����� ¶
�QLM`\�-L��Q`\Z�Z/�/Hz[M`\GI�X��GIGIHK[�`\]�^ILMHpACBEZ�Z\B	�Q`�]M��G�HX��^a`�BV]$P

��P ��P � wjZ��VBEDI`b^aLMUWG

c U�TV`(H�^pTVZ"P>Ù �E��Û>�E`b�EHXGjTV] � Ö �pZ�BE����Þ�^I`�UWH�[M`b� `�[MHÀruTV]M[ r��XBV] ���MHXDjTVZ��EBVDI`\^ILMU«ACBEDh�XBEU�r
JM��^a`�]���^aL�HyJ/B	��HXDs[�`²TV�EDITVU `�] � � P>g�L�HpTVZ��VBEDI`b^aLMU|`\G�G�`�UW`�Z²T�D7`�]G�JM`�D�`\^�^aB�^ILMHpTVZ\�EBEDI`b^aLMU
`\]�v L TVUWBEGQTV]M[O�hB HK�±Ù � �	Û�ACBED��XBEUWJM��^I`�]M��^ILMHzJ/BV`�]_^QGI`b^aHy¥;BED�BE]MBE`�[M`�TV�EDITVU`\] � � P;g�LMH
`\]MJM��^QG�`\^aHKGjT�DIHzGIBEDY^aHK[�Z�H ��`��XBV�EDaTVJ�LM`��XTVZ�Zb���_�ù^ILMH��MrsT�]M[��_r��KB�BVDI[M`\] T�^aHKG�BVAn^aLMHK`�DQ�XHK]�^IHXD�G
TV]�[�[M`\� `�[�HX[�H ��� T�Z�Z\�±`\]�^IB�Z�H�Aµ^�TV]�[ D�`��EL_^�GIHK^IGXP±g�LMHùJ1B���HXD�[�`²TV�EDITVUWG�BVAQ^ILMHZ�H�Aµ^�TV]�[
D�`��EL_^sG�HK^IGQTVDIHy�KBEUWJM��^aHK[�DIHX�K�MDIG�`\�VHXZ\�V¶ TV]M[^ILMHX]�UWHXD��EHX[^IB�ACBEDIU ^aLMHjJ/B	��HXD�[M`�TV�EDaT�UlB�A
^ILMH�HK]_^a`�D�H�G�HK^XP�g�LMH�UWHXD��EHzG�^aHKJ��´T�]��1H�J1HXDYACBEDIUWHX[�`�] � Ö ��Þ?^a`\U�H�¶M�QLM`��-LODIHXG��MZ\^IGj`\]�TV]
� Ö �pZ�BV� ��Þh^I`�UWH�TVZ��VBEDI`b^aLMU�Pyg�LMH�UWHXDI�VH�G�^IHXJ±HXGIG�HX]_^a`�TVZ�Zb�O³M]M[MGp^aLMH ÇV¹µÔ	¹�ÇV¹µÅ Â�Á Ó�È ¿´Â Ó�Å1½VÈ
È ¹µÅ Ã ¶ �QLM`��-L��XBV]MGI`\G�^aG�B�A(JMTVD�^IGsBVAn�M`�G�HX��^aBED�G��/H�^��?HKHX]�J TV`�D�GsBVAnGI`b^aHKG?�Q`\^ILùBE]MHpGI`b^aHy�KBEUW`�]M�
ACD�BEU§^aLMH�Z�H�Aµ^�G�HK^�T�]M[ø^ILMH�BV^ILMHXD�GI`b^aHW�XBEUW`�]M��ACDIBVU§^aLMH�DI`��VL�^�GIH�^´P�g�LMHXD�HKACBED�HV¶>`b^��KBE]�r
G�`�G�^IG�BVA�TODaT´�±H�� ^aHK]M[M`�]���^aB�`\]�³ ]M`b^��±TV�/B	�VH�^aLMH�J/BE`\]_^aGX¶nACBEZ�Z\B	�?HK[ �_�xG�BEU�H�]��MU��1HXD�B�A
G�HX�EUWHX]_^aGK¶1TV]M[ù^aLMHK]�T�GIHK�XBE]�[�DaT´�^IL T�^QH ��^IHX]M[�G�^IB�`\]�³ ]M`b^���1HXZ�B	�î^aLMHzJ1BE`�]_^IGXP

wj��DIHX]�L TVUWU�HKD�ÙÚ�VÛ�TV[�[MDIHKGIGIHKG�^ILMH�J/B	��HXDW[M`²TV�VDaTVU JMDIBE��Z�HXU `�] ��� TV]M[�H���JMZ�BV`\^aG�T
D�HXZ²T�^a`�BV]MGILM`\Jù^aB�T��XBV]��VH���L��MZ�Z4`�] � ����� `�]�BEDI[�HXDQ^aB��KBEUWJM��^aHz^aL�H�[M`�TV�EDITVU«`\]�TVD��M`\^IDaTVDY�
[M`\U�HK]MGI`\BE]$P¡R�HK^y^ILMH�GIJMTV�XH � ����� �1H�GIJMTV]M]MHK[ø�_���KB�BED�[M`�]MT�^aH�T ��HXG�� � ������� � � � � � ����� ¶�TV]�[
Z\HK^j^ILMH��KHX]_^aHKDIGzBVA7^aL�H�GI`b^aHXGjBVA7^aLMH�J/B	��HXDp[M`�TV�EDaT�U¯`�] ��� �/H�Z\B��XT�^aHK[�BE]�^ILMH�� ����� 	 �
L_� J/HKDIJMZ�TV]MH�P?©?BV]MGI`\[MHXD?^ILMHpJ TVDITV�1BEZ�BE`\[��®ü	� ����� 	 �

�
� �
�
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J1BE`�]_^�GI`\^IH � � BV]�� ����� 	 �x^IBôT�L�� J1HXD�JMZ²TV]�H�î`�] � �&��� GIB�^aLMT�^ù^aLMH�J�DIB ��HK�K^a`\BE]ª^aB
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� ����� 	 ��BVA4^aLMHp`\]�^IHXD�GIHX��^a`\BE]�BVA OTV]M[��&DIHXG��MZ\^IGQ`�] � � P7wj�MD�HX]MLMTVU�UWHXDpÙ �VÛ$JMDIB	�EHKG�^IL T�^
�M`\GIHK�K^aBVDIGs`\]�^aLMHjJ/B	��HXDs[M`�TV�EDITVU|`�] ��� TVDIHjJMDIB ��HK�K^I`�BE]MG�BVA4`�]_^IHXDIG�HX��^a`�BV]MGsBVA4L_� J/HKDIJMZ�TV]MHKG
`\] ������� ^aBj^ILMH!� ����� 	 �hL_� J/HKDIJMZ�TV]MHs�M]�[MHXD�^ILM`�GnU�TVJMJM`\]M�MPng�LMHXD�HKACBED�HV¶_TjJ1B	�?HKD>[M`�TV�EDaT�U
`\] � � �KBEDID�HXG�J/BE]�[MG�^IB�TùJ1BEZ\� LMHK[MDIBE]±`�] � �&��� P �øBED ��`\]M��`�]�^aLMHW[M� T�Z7GIJ TV�KHV¶�T�D�HX�E�MZ�TVD
^IDI`²T�]M�E�MZ�T�^a`\BE]�`�] ��� �XBVDIDIHKGIJ1BE]M[MG�^IB�TO�KBE]_�EH �ôL��MZ�Z;BVA�^ILMHZ�`bAµ^aHK[øG�`\^aHKG�`�] ���&��� POg�LM`�G
TVZ\�EBED�`\^aL�U¬DIHXZ\`�HKG�BE]�^ILMH?A�TV��^>^aL T�^>�?HKZ�Z � ]�B��Q]WTVZ\�EBED�`\^aL�U�GnH���`�GY^>ACBED(�XBE]MGY^aD��M�K^I`�]M�p�KBE]_�EH��
L��MZ\Z�Gn`�]�TVD��M`\^IDaTVDY�z[M`�UWHX]�GI`�BV]$P>©?LMT �XHKZ�Z�HjÙ �´�VÛ�JMDIHKGIHX]_^IG�T�]�BEJ�^I`�U�TVZ � Ö �pZ�BE� � � � ��� ��������� �	� Þ
[MH�^aHKDIUW`�]M`\G�^a`\�>TVZ\�EBED�`\^aL�UªACBED��XBEUWJM��^I`�]M��^aLMH;�XBV]��VH��¡L��MZ\ZVBVA ��J1BE`�]_^aG�`\] ���&��� P4g�LMHKDIHKACBVDIHV¶
^ILMH � � J/B	��HXD�[M`²TV�VDaTVU¨TVZ��EBVDI`\^ILMU `�]OÙ ��ÛSL TVG7^a`\U�Hs�KBEUWJMZ�H ��`b^�� � Ö �pZ�BE��� � � ��� ��������� �	� Þ>TVG
��HXZ\Z¢P�gnBGI�MUWU�TVDI` �XHV¶M^ILMH�T�Z��EBED�`\^ILMU Z�`bAµ^aGs^ILMH�J1BE`�]_^IGh`\]�^IB ������� ¶/�KBEU�J���^aHKGh^aL�H��KBE]_�EH��
L��MZ\Z?BVA�^ILMHùZ�`bAµ^aHX[øJ/BV`�]_^aGK¶;TV]M[�JMD�B ��HX��^aG�^aL�HùDIHXG��MZ\^�^aB � ����� 	 ��¶>�QLM`\�-Lô`�G�^ILMHùJ1B���HXD
[M`�TV�EDITVUOP

��P�� {z}�~n�

g�LMHKDIH�U�T	��H ��`\G�^j`�GIG��MHXGh^aL T�^jJMDIH��EHK]�^zBV]MH�ACDIBVU ^aT ��`�]M��TV]�TVZ\�EBED�`\^aL�U [MHXG��XD�`��1HX[�`�]
^ILMHh�KBEUWJM��^-T�^a`�BV] TVZ��VHXBEUWHK^ID���Z\`\^aHKDaT�^I�MDIHQT�]M[�^IDaTV]MG�Z²T�^I`�]M�p`b^�[M`�D�HX�K^IZ\��`�]_^aB�TV]W`�UWJMZ�HKU�HK]�r
^aT�^a`\BE] ^IL T�^�`�G�ACDIHKH�BVApHKDID�BEDIGKP�gs��B GI���-L�`�GIG��MHXG�^aL T�^WACDIH����MHX]_^aZb�ªT�DI`�G�H�T�DIH�JMDIHK�X`�G�`�BE]
TV]�[�[�HX�EHK]MHXDIT�^aH¡`�]MJ���^´P;k�`\DIGY^´¶MT�Z��EBED�`\^ILMU�G�`�]^ILMHzZ�`\^IHXDIT�^a�MD�HyGIBVU�H�^a`�UWHXGsTVGIG��MU�Hz`\]�³ ]M`b^aH
JMD�HX�K`�GI`\BE]��QLMHX]�[�H´TVZ\`�]M���Q`\^ILOD�H´TVZ�]��MU��/HKDIGX¶S�QLM`\Z�Hz`�UWJMZ�HKU�HK]_^-T�^I`�BE]MG�^���J�`��´T�Z�Z\���MGIH�`�U�r
JMD�HX�K`�GIH�� B_T�^I`�]M��r�J/BV`�]_^p^�� J/HKG��M�M`�Zb^�`\]_^aB�J�DIBE�EDITVUWU�`\]M��Z²TV]M�V� TV�EHKG Ö G��M�-LôTVG 
�!$����#� `�]
© ���zÞ�P�v�HK�XBE]M[�Z\�E¶�J�DIBE�MZ\HXUäGIJ1HX�K`\³ ��TVG�GI�MUWJ�^I`�BE]MGyTVDIH�G�BEUWHK^a`\U�HKGjU�TV[MH�T��/BE��^j^aL�H�GIHK^
BVA��EHKBEUWHK^aD�`��BV����HX��^aG�`�]MJ���^�^aB�^aL�H�TVZ��EBVDI`\^ILMU�¶>TV]M[�^ILMHXG�H�TVD�HùDIH�ACHXDID�HX[�^aB±TVG��VHX]MHKDaTVZ
J1BEGI`b^a`\BE]�TVG�GI�MUWJ�^a`\BE]MGKPôkSBVD�H���TVUWJMZ�H�¶��QL�HX] �XBEUWJM��^I`�]M��^ILMH�tyHXZ²T��M] T´�x^IDI`²T�]M�E�MZ�T�^a`\BE]
BVA>J/BE`\]_^jG�`\^aHKGj`\] ��� ¶ GIBVU�H�^a`�UWHXG�^ILMH�TVG�GI�MUWJ�^a`\BE]�`\GhU�TV[MHz^aLMT�^y]MB ���ª��`\]MJM��^hJ/BV`�]_^aG
U�T´�ù�/H¡�XBVGIJMLMHKDI`\�´TVZ"PQiz`b�EHK] � �ª��J1BE`�]_^aGK¶ ^aLMH�GIJMLMHKDIH¡^aHXGY^j]�BEDIU�TVZ�Zb�[M`\G�^I`�]M�E��`�GIL�HXG�^aLMH
JMD�HKACHKDIDIHK[�BVA(^ILMH Ö T�^�U�BVG�^ÀÞ;^��?B�J1BEGIG�`��MZ\Hj^aD�`²TV]M�V�MZ²T�^I`�BE]�G�BVA4^ILMH � � ��J1BE`\]�^IGXP;��B���HK�VHXDK¶

���



�QLMHK] ������J/BE`\]_^aG�TVDIH��XBVGIJMLMHKDI`\�´TVZ"¶�`\^z`\G�]�BV^��KZ�HXTVDp�QLM`��-L B�A?^aL�HW^���B�J1BEGIG�`��MZ\H�^IDI`�TV]�r
�E��Z²T�^I`�BE]MGs^IB��-L�B�BEG�HVPQmy]MHz�?T	��^IB�T´�EBV`�[�^aLMH¡`�G�GI�MH¡`�G�^aB�TVGIG��MUWH¡^IL T�^Q^aLMH¡`�]�JM��^�J/BV`�]_^aG
�Q`\Z�Z$�1H�`\]��EHX]MHKDaTVZ4J1BEGI`b^a`\BE]$P�g�LM`�G ��`�]M[�BVA7T�GIGI��U�J�^I`�BE]��´T�]��1H��EHK]MHXDITVZ�` �XHK[�^IBW^ILMH��XTVGIH
BVA��XBV]MG�^IDI�M��^a`�]���^ILMH�DIHK�E�MZ²T�Dj^aD�`²TV]M�V�MZ²T�^I`�BE]OBVA��?HK`��EL_^aHK[øJ1BE`\]�^IGp`�] � � �_��]MB�^¡TVZ�Z\B��Q`\]M�
� � ���?HK`��EL_^IHX[�J/BE`\]_^aG�^aB��1H¡�KBEGIJ�LMHXD�`��´T�Z��M]M[MHKDQ^ILMHzJ/B	��HXD�[M`�GY^-TV]��XHVP

g�LMH©?BEU�J���^-T�^I`�BE]MTVZ�izHKBEUWHK^aDY��wjZ\�EBEDI`b^aLMUWGzR�`��MDITVD�� Ö {z}�~n��Þp`�G�T�© ��� GIBVAµ^��?TVDIH
Z\`��MDITVD���^IL T�^?U�T ��HXG��XBEUWU�BV]��MG�HKAC�MZ/�XBEUWJM��^aT�^a`\BE] TVZ �EHKBEUWHK^aDY��TVZ��EBVDI`\^ILMUWG;T	��TV`\Z²TV��Z�HsACBED
TVJ�JMZ�`\�´T�^I`�BE] Ö ��AuPsÙ ����ÛµÞÀPOwhZ�Z�{z}�~n��J TV����TV�VHXG�G�L TVD�H�^aLMH��XBEUWUWBE]ø�VB_TVZ�GzBVAs�XBED�DIHX��^a]MHKGIGK¶
� H ��`��M`\Z�`\^��V¶>H´T�GIH�r�BVA²r���GIHV¶;H����K`�HK]M�K�V¶?TV]�[�DIBE�M��G�^a]�HXGIGKP c ]M�KZ��M[MHK[��Q`\^aL�`�] ^aL�HXGIHù�VB_TVZ�G�TVDIH
JMD�BEJ1HXDIZb�W[MH´TVZ\`�]M�¡�Q`\^IL[MHX�VHX]MHKDaT�^IHp`�]MJM��^aGsT�]M[ùL TV]M[�Z�`�]���J1BV^aHK]�^I`²TVZSJMD�HX�K`�GI`\BE]JMD�BE�MZ\HXUWGXP
my]MHs[�HXGI`\�E]�G�^IDaT�^IHX�V��HXUWJMZ\B��VHX[��_�{p}�~n�zJ T�����T��EHXG7`\G�^aBy��GIH��EHKBEU�H�^aD�`��;^aDaT�`\^aG(�XZ�TVGIG�HXG>^aB
G�HXJ TVDIT�^aH?] ��U�HKDI`��KG�ACDIBVU°�KBEU��M`\] T�^aBVDI`��KGXP4g�LM`\G��sT´�V¶_H���TV�K^;]��MUWHXD�`����XBEUWJM��^aT�^a`\BE]��XTV]��/H
�MG�HX[OBE]�^ILMHz�EHXBVU�H�^aD��BVA(^ILMHzBE����HK�K^aGQ�QLM`\Z�Hy^aL�H�[ T�^-T�G�^IDI�M��^a�MD�H�G�`�UWJMZ\��DIHXJ�DIHXG�HX]_^aG�^aLMH
�KBEU��M`\] T�^aBVDI`���`�]�ACBVDIU�T�^a`\BE]$P¡g�LM`�G¡TVZ\GIB�TVZ\Z�B	�QGy[M` � HKDIHX]_^¡`�UWJMZ\HXUWHX]_^-T�^I`�BE]�GjBVA�^aLMH�^IDaTV`b^aG
�KZ²TVG�GIHXG�^IB��1HpJMZ����E�EHX[�`\]��Q`b^aLMBV��^QU�B [M`bAµ��`\]M��^ILMH¡TVZ��EBVDI`\^ILMUlBED�[ T�^aT�GY^aD��M�K^I�MDIH�P

©?BED�DIHX��^a]MHKGIG�`�]�GIBVAµ^��?TVD�Hh[MHKGI`\�E]�`\]_�EBEZb�EHXG��XB [MHQBEJ1HXDIT�^a`\BE]��XBE`\]M�X`\[M`�]��y�Q`\^aLW�XB [MHQ[MB ��r
�MUWHX]_^aT�^a`\BE]$P4g�LMHXD�HKACBED�HV¶��EHXD�`\Aµ� `�]����KBEDID�HX��^a]MHKGIG�`\]_�EBEZb�EHXGnHX]�GI�MD�`�]M�Q^aL T�^�^aLMH;�XB [MH��/HKL T´�EHKG
TVG�[MB �X�MUWHX]_^IHX[$PQo�]M[MHXDQ^aL�`�G�[MHK³ ]�`\^a`\BE]$¶ �KB�[MHz^aLMT�^�[MB�HKGj]MB�^hLMTV]M[MZ\H�[MHK�EHX]�HXDaT�^aH�G�`\^I� T�r
^I`�BE]MG;`\G�GY^a`�Z\Z �XBE]�GI`�[�HXDIHK[�XBVDIDIHK�K^sTVG?Z\BE]M��TVG�^ILMHj[�B��K�MU�HK]_^-T�^I`�BE]WBVA$^ILMHh�KB�[�HjG�^aT�^aHKG?G��M�-L
`\GIGI��HXGXP���B���HK�VHXDK¶${z}�~n��J TV����TV�EHKG�[MB�TVJMJMD�BEJMD�`²T�^IHXZ\��LMTV]M[MZ\Hy[MHX�VHX]MHKDaTV�K`�HXGKP�q�BE���MG�^I]MHXG�G
`\]�{z}(~(��UWH´TV]MG�^aL T�^�T�GIB�Aµ^��sTVD�HJ TV����TV�VH[MB HXG�]MB�^�GI� � HKD�ACDIBEU JMD�HX�K`�GI`\BE] JMD�BE�MZ\HXUWGX¶
TV]�[{z}�~n�¡G�BEZ\�VHXG7^aL�`�G>�_����GI`�]��p] ��U��/HKD>^�� J/HKG;^IL T�^7G��MJMJ1BED�^;H ��TV�K^��XBVU�JM��^-T�^I`�BE]$Pn��B��sr
H��EHXDK¶7^aLMH�^IDaTV[�H�r�B � `\G�^aLMT�^���BED ��`\]M���Q`\^IL H���TV��^��XBEUWJM��^aT�^a`\BE]xG�Z�B	�QG�D��M]M]M`\]M��^a`\U�HW`�]
JMDITV�K^I`��KHVPsk(Z�H���`\�M`�Z\`\^���G�^-T�D�^aG��_��[M`\� `\[M`�]M��{z}(~(��`\]_^aBWGIU�TVZ�Z\HXDsJ T�����T��EHXGhGIB�^IL T�^��XBVU�J1B�r
]MHK]_^aGs�XTV]��1HjD�HXJMZ�TV�XHK[BED�H�� ^aHK]M[MHX[ùHXTVGI`\Z\�VP7k BED;H���TVUWJMZ�H�¶�`b^�U�T´���/Hh�XBE]_�VHX]M`\HX]_^sACBED;^aLMH
�MG�HXD�^aB�[�HK³ ]MHzLM`\G�BED�LMHKD�B��Q]�¥;HXDY^aH ��BEDQ©?HKZ�Z ^�� J1Hz^IL T�^QGY^aBED�HXGQ`�]�ACBVDIU�T�^a`\BE]TV[�[M`\^I`�BE] T�Z

�E�



`\]�ACBEDIU�T�^I`�BE]�GI���-LøT�GyT��KBEZ�BEDKPjwhGyZ�BE]��TVG�^aLMH�]�HK� �XZ�TVGIGyJ�DIB	� `�[MHKGj^aLMH�DIH ���M`\DIHK[�JM�M�MZ\`��
`\]�^IHXDYA�TV�XH�¶_`\^7�XTV]��1H�JMZ\�M�E�EHK[�`�]WTV]M[��MG�HX[W`�]MGY^aH´T�[WB�A/^ILMH�[MHKA�T��MZ\^7¥;HKD�^aH �WTV]M[�©?HKZ�Z�^�� J1HXGXP
g�LMH�HXTVGIHÀr�BVA²r��MGIH��EB_T�Z>`�]_�EBVZ\�EHKG�L�B�� ���M`�����Z\��T�]�HK� ��GIHXD¡�´T�]øZ\H´TVD�]�^IB��MGIH�^aL�HWZ\`��MDITVD��VP
k�`\] TVZ\Z\�E¶M{p}�~n��L TVG�^ILMHj�VB_TVZSBVA4H	�W�K`�HX]_^IZ\�W`�UWJMZ�HKU�HK]_^a`�]��¡�VHXBEUWHK^IDI`��hTVZ\�EBEDI`b^aLMUWGXP �çLM`\Z�H
^I`�UWH�T�]M[�GIJMTV�XH��KBEUWJMZ�H ��`b^���DIHKGI�MZb^aGyT�DIH ��]MB	�Q]�`\]O^aL�H�Z�`b^aHKDaT�^I�MDIH�¶1`\U�J�Z�HXUWHX]_^I`�]M��^aL�HXU
G�B�^aL T�^?^aLMHpT�Z��EBED�`\^ILMU�G;D��M]�H	�W�X`\HX]_^aZb��`\]JMDaT��K^a`\�XHyBV]ùZ²TVD��EHj`\]MJM��^?GIHK^IG�`�G�T��-L TVZ�Z\HX]M�V`�]M�
�EBETVZ¢P

��P���P�� g(D�`²TV]M�V�MZ²T�^I`�BE]�J TV����TV�EHKG

g�LMHKDIHyT�DIH�U�TV]_��J T�����T��EHXG?T	��TV`\Z²TV��Z�Hs`\]�{p}�~n� ¶ �M��^��?HQ�Q`�Z\Z BE]MZb���/H��XBV]M�XHKDI]MHK[�Q`\^aL
AC�MDY^aLMHKD�[�HXGI�KDI`\�M`�]M�¡^aLMHQ^aD�`²TV]��E�MZ²T�^a`�BV]�J TV����TV�EHKG�`\]�^aL�`�G7^aLMHKGI`\GXP7g�LMHh`�UWJMZ�HKU�HK]�^aT�^a`\BE]MG>B�A
^ILMH � � TV]M[ � �QJ TV����TV�VHXG>�MG�H?^aL�DIHXH?Z�HK�VHXZ\G�BVA1TV��G�^aDITV�K^I`�BE] P(ws^>^ILMHs�1BV^I^IBEU�¶�G�`�UWJMZ�`\�XHXGnTV]�[
�VHXD�^I`��KHXG�T�DIHWDIHXJ�DIHXG�HX]_^aHK[$¶�TV]M[ø]MHX`\�EL��/BED¡DIHKZ²T�^I`�BE]�GILM`\JMGzTVDIHW[MH�³ ]MHX[��1HK^���HXHK]�GI`\U�JMZ\`��KHXG
�_��U�TV`�]_^-T�`�]M`\]M�ùL TV]M[�Z�HXGKPùv�`\U�J�Z�`��KHXGzTVD�H��XTVZ�Z\HX[�A�TV�KHXG¡`�] � � ¶(TV]M[ø�XHXZ\Z�Gp`\] � ��P�ws^¡^aLMH
]MH � ^�Z\HK�VHXZ¢¶E^ILMH�^aD�`²TV]M�V�MZ²T�^I`�BE]�[ T�^-TpGY^aDI���K^a��DIH�U�TV`\]_^-TV`\]MG(^ILMHQ�XBEZ\Z�HX��^a`\BE]�BVA/GI`�UWJMZ\`��XHKG>TV]�[
�VHXD�^I`��KHXG7TV]�[�TVZ�Z\B��QG4^aBVJ/BEZ\BE�E`\�´TVZ_BEJ1HXDIT�^a`\BE]MGn^aBy�1H?H ��HK�X��^IHX[WBE]�^ILMHsHX]_^I`�DIH�^aDI`�TV]M�E��Z²T�^I`�BE]$P
k BED�H���TVUWJMZ�H�¶/]�HK�¬�EHKD�^I`��XHKGpTV]M[�GI`�UWJMZ\`��XHKGQ�´TV]��1H��KDIHXT�^aHK[�TV]M[�Z\`�] ��HX[�^IBE�EH�^aLMHKDyT�^�^aLMH
[ T�^-TyG�^IDI�M��^a�MD�HQZ�HK�VHXZ"P>k�`\] TVZ�Zb�E¶�^aLMH��VHXBEUWHK^IDI`���`�]�ACBVDIU�T�^a`\BE]�TVJ�J/HXTVDIG;T�^�^aLMHs^IDI`²T�]M�E�MZ�T�^a`\BE]
Z\HK�EHKZ¢P�g�L�H^aDI`�TV]M�E��Z²T�^I`�BE]��MG�HXG��EHKBEU�H�^aD�`���J�DIHX[�`��´T�^aHXG�TV]M[ôT�[ T�^-T�G�^IDI�M��^a�MD�H�^aB�U�TV`\]�r
^aTV`�]�^aL�H�^IDI`�TV]M�E�MZ�T�^a`\BE]$P�g�L�H�`\U�J1BED�^aTV]_^yAC�M]M��^a`\BE] TVZ\`\^a`\HXGhBVA?^ILMH�H���`�GY^a`�]���^IDI`²T�]M�E�MZ�T�^a`\BE]
J T�����T��EHXG¡TVD�HWZ\B��XT�^a`\BE]�BVAsT � ��HXD���J1BE`\]�^p�Q`b^aLM`\]�^aLMH�^IDI`²T�]M�E�MZ�T�^a`\BE]$¶ `\]MGIHKD�^I`�BE] ��DIHXUWB	��TVZ
BVA(H���`\G�^a`\]M���EHKD�^a`\�XHKGX¶1TV]M[ù^aL�H�T��M`�Z\`\^��W^aB�^aDIT	�VHXD�GIHz^aLMHzG�^IDI�M��^a�MD�HVP

g�LMH�^IDI`�TV]M�E�MZ�T�^a`\BE]�TVZ\�EBEDI`b^aLMU«BVA7H´T��-L�J TV����TV�EH�U�TV`\]_^-TV`\]MG�TV] ¹µÅ��;Å ¹µÊ�Ã�ÔVÃ�¾�Ê�Ã�� ^aBT�Zbr
Z\B��|ACBVD��XBE]_�VHX]M`\HX]M�KH��QL�HX]ô[MH´T�Z�`�]��O�Q`\^IL�HX[M�VHXG�TV]M[ A�T��XHXG�BV]x^aLMHù�KBE]_�EH �ôL��MZ�Z�BVA�^aLMH
`\]MJM��^hGI`b^aHXGKPjg�LMH�^aDI`�TV]M�E��Z²T�^I`�BE]�TVZ\�EBED�`\^aL�U �XD�H´T�^IHXGpTV]�`�]�³ ]�`\^aHz�EHKD�^IH����QL�HX]�T�]�HK�®^aD�`br
TV]��E�MZ²T�^a`�BV]`�G��KDIH´T�^aHX[�TV]M[�`�]MG�HXDY^aGQ`\^Q`\]�^IB�^aLMH¡[ T�^aT�G�^aD��M�K^I�MDIH�¶ �QLM`��-L�^aD�H´T�^IG�`b^QZ�` �VHzTV]_�

���



BV^ILMHXD¡�EHKD�^aH ���1HX�XTV�MGIH^ILMH�[MT�^-T�GY^aD��M�K^I�MDIHù`\�E]MBED�HXGz^aLMH�VHXBEUWHK^IDI`���TVG�J/HK�K^�BVA�T��EHXDY^aH � P
v�`\U�J�Z�`��KHXGQTVD�H¡ACBVDIUWHX[OACD�BEU ^aL�H�`�]�³ ]M`\^IHp�EHXDY^aH ��^IB�^aL�H�A�TV�KHXGjBV]O^aL�H��XBV]��VH���L��MZ�Z"Psg�LM`�G
UWH´TV]�Gs^aDI`�TV]M�E��Z²T�^I`�BE]MG�`�]�N7�M�KZ�`�[�H´TV]�GIJMTV�XH�TVDIHpU�TVJMJ1HX[ù^IB�^IDI`�TV]M�E�MZ�T�^a`\BE]MG�BE]�T�G�JMLMHKDIHV¶
�QLM`\�-LxL T�G�G�HK�EHKDaTVZ��1HX]MH�³M^aGKP c ^�J�DIB	� `�[MHKG��M]�`\ACBED�U�`b^���BVA?DIHXJ�DIHXG�HX]_^-T�^a`�BV]$ü�TVZ\Z>HX[��EHXG�TVDIH
TV[ �ITV�XHK]�^?^aB�^���B�A�TV�XHKGs`�] � � ¶�TV]M[�TVZ\Z A�TV�XHKG�TVDIHjTV[ �ITV�KHX]_^�^aB�^��?B��KHXZ�Z\G�`\] � ��¶�H��EHX]ù�QLMHK]
^ILMHXG�HHX[M�VHXG�TV]�[øA�TV�KHXG�TVD�H�BE]±^aLMH��XBE]_�EH � L��MZ\Z�B�As^aLMH�GI`b^aHXGKP�g�LMH��XBE]_�VH���L��MZ\Z�B�As^aLMH
G�`\^aHKG��´T�] �1HùH�� ^IDaTV��^aHX[ôG�`�UWJMZ\�±�_� � `�G�`\^a`\]M��H��EHKD��ô`�]�³ ]M`\^IH��KHXZ�Z"P c ^aHXDIT�^aBVDIG�B	�EHKD�Z�B	�?HKDYr
[M`\U�HK]MGI`\BE] TVZMACHXT�^a��DIHXG�GI�M�-L�T�G?HX[��EHXG�T�]M[�A�TV�KHXG?[�B�]MBV^�]MHXHK[^aB�L TV]M[MZ\HhG�J/HK�X`�TVZ/�XTVGIHKG?ACBED
HK[M�EHXG�TV]�[�A�TV�KHXGQBE]�^aLMHz�KBE]_�EH��OL��MZ\Z¢P

© ����^aHKU�JMZ�T�^aHKG;TVDIH��MG�HX[�^IB�JMTVDaTVUWHK^IDI` �XHs^aL�H�^IDI`²T�]M�E�MZ�T�^a`\BE]��XZ�TVGIG;�Q`\^IL�Tz�EHKBEU�H�^aD�`��
^IDaTV`b^aG��XZ�TVGIG�TV]�[�^ILMHz[ T�^-T�G�^IDI�M��^a�MD�H��KZ²TVG�GXP�g�LM`�G�^�� J1H�BVA(BED��_TV]M` �´T�^I`�BE]ùJMD�B	��`\[MHXG�T��XZ\H´TVD
[M`\G�^I`�]M��^a`�BV]±�1HK^���HXHK]x^aL�H��EHKBEUWHK^aDY��BVA�^aLMH�^aD�`²TV]M�V�MZ²T�^I`�BE]�T�]M[ø`b^aGzG�^IDI�M��^a�MDITVZ;DIHKJMDIHKGIHX] r
^aT�^a`\BE]$P;g�LMHz^aDaT�`\^aGQ�KZ²TVG�G�J�DIB	� `�[MHKGhBEJ1HXDIT�^a`\BE]MG�BE]O�EHXBVU�H�^aDI`\�pBE����HK�K^aGKP�k BED�H���TVUWJMZ\HV¶MACBED
^ILMHj� T�GI`��Q^aD�`²TV]��E�MZ²T�^a`�BV]W`\] � � ¶�^aLMH�^aDaT�`\^aG��XZ�TVGIG�JMDIB	� `�[�HXGsT�]BEDI`\HX]_^-T�^a`�BV]W^IHXG�^�^aL T�^�^aT �VHKG
^ILMDIHKH�J1BE`�]_^aG�TV]M[ [�HK^aHKDIUW`�]MHKG�`bAs^aLMH��xLMT	�VHùT��KZ�B �����Q`\GIH�BED��KBE�M]_^aHKDI�KZ�B �����Q`\GIHùBED�`�HK]�^aT�r
^I`�BE]���P>g�LMH��EHXBVU�H�^aDI`\�s^aDITV`\^IG7BVA ^ILMH�tyHXZ²T��M] T´��^aD�`²TV]��E�MZ²T�^a`�BV]�`�] � � JMD�B	��`\[MHXG�`�]WTV[�[M`\^I`�BE]
^IB�^aL�HhJMD�HX[M`\�´T�^IHXG�DIH ���M`\DIHK[�ACBED;�XBE]�G�^aD��M�K^I`�]M��T¡^aD�`²TV]��E�MZ²T�^a`�BV]�^aLMH��X`\DI�XZ\H�^IHXGY^�^IL T�^�[MHK^IHXDYr
UW`�]MHKG��QL�HK^aL�HXDpBED�]MBV^yT�ACBE�MDY^aL�J1BE`�]_^hZ�`\HXG�`�]MG�`�[MH¡^aLMH��X`�D��XZ\H�[MH�³ ]MHK[±�_��^aLMH¡³ DIGY^y^aL�DIHXH
J1BE`�]_^IGXP�g�L�H�XBED�DIHKGIJ1BE]M[M`\]M��GIJ�LMHXD�H^aHXGY^�`�G�TVZ�G�B�`\U�JMZ\HXUWHX]_^aHK[øACBED�tyHXZ�TV�M] T´��^aD�`²TV]��E��r
Z�T�^a`\BE]MG�`\] � �_P k�`\] TVZ�Zb�E¶n^aLMHù�EHKBEUWHK^aD�`���^IDaTV`b^aG¡ACBED�DIHK�E�MZ�TVD�^aD�`²TV]��E�MZ²T�^a`�BV]MG��KBE]_^-TV`\] ^aLMH
J1B	�?HKD¡^IHXG�^�`�]øTV[M[�`\^a`\BE]�^aB�^aLMHWJMD�HX[M`\�´T�^IHXG¡DIH ���M`\DIHK[øACBEDz�XBV]MG�^IDI�M��^a`�]���Tù^aDI`�TV]M�E��Z²T�^I`�BE]$¶
�QLM`\�-L `�G�HXG�GIHX]_^I`²TVZ\Z\�±T�G�JMLMHXD�H�^aHKG�^���]M[MHXD¡^aLMH�J/B	��HXD�[M`\G�^aTV]M�XH�`�]MGY^aHXTV[ BVAs^ILMH]MBVDIU�TVZ
N7�M�KZ�`�[�H´TV]�[M`\G�^-T�]M�XH��	P;kSBVD�U�BED�Hp`�]�ACBVDIU�T�^a`\BE]�BE]�{z}(~(��^aDI`�TV]M�E��Z²T�^I`�BE]MGK¶�G�HXH�Ù 
�¶ �	��¶ � ��Û"P
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©s�hw e gQN;q �

�?o c R4t c fyi°gQq c wyfji¡ohR�w7g c mzfjv c fj©sqhN d N;fhgnwyR4R_¤

��P�� c ]_^aDIB [M�M��^a`\BE]

g�LMHy^IDI`²T�]M�E�MZ�T�^a`\BE]WTVZ��EBVDI`\^ILMUWG�B�A�^aLM`\G?^aLMHKGI`\G�TVDIHj`�UWJMZ�HKU�HK]�^IHX[�`�] ��� ¶��QL�`��-L�U�HXTV]MG
^IL T�^sJ1BE`\]�^IGs�XBV]MGI`\G�^�BVA�ACBV�MDsDIHXTVZ1�XB BEDI[M`\] T�^IHh��TVZ���HXGXP7w��?HK`��EL_^aHK[�J/BE`\]_^s`�] ��� `\GsT�J1BE`�]_^
JMZ\�MG¡TV]±TV[M[M`b^a`\BE] TVZ(DIH´T�Z>�VT�Z��MH��XTVZ�Z\HX[�^aLMH���HX`\�EL_^´P �çLMHX]±^aLMH���HX`��VL�^¡`\G¡]�BE]�r�]�HX�_T�^I`\�VHV¶
��HX`\�EL_^aHX[ J1BE`�]_^aG��XTV] �/H� `�H��?HK[ �EHKBEUWHK^aD�`��XTVZ�Zb�xT�G�GIJMLMHKDIHKG��Q`\^ILôDaTV[M`\�MG�H ��� T�Zs^aB�^aLMH
G � �MTVDIH¡DIB BV^�BVAn^aL�Hz��HX`\�EL_^´P

ip`\�EHK]GI` �J1BE`\]�^IG?`\] � � ¶�^aL�HXDIHyTVDIHpT�^sUWBEG�^�^��?B�[M` � HKDIHK]�^?�sT´� Gs^aB�^IDI`�TV]M�E�MZ�T�^aH�^ILMHXG�H
J1BE`�]_^IG Ö ��AuP�R4T´�QGIBV]±Ù �_��ÛµÞÀP>w&�EHKBEU�H�^aD�`��Q^aHXGY^ Ö G��M�-L�TVG?^ILMHyG�JMLMHXD�HyBED�J/B	��HXD?^IHXG�^-Þ�[M`\G�^a`\]�r
�E��`�GIL�HXGQT�JMD�HKACHXD�DIHK[�^IDI`�TV]M�E�MZ�T�^a`\BE]��1HK^���HXHK]�^ILMHy^���BWJ1BEG�GI`���`�Z�`b^a`\HXGXP �çLMHK]�^IDI`²T�]M�E�MZ�T�^a`\]M�
`\]MJM��^�J/BE`\]_^aG�^IL T�^�TVDIH`\]x�EHK]MHXDITVZ?J1BEG�`\^a`\BE] Ö ]MBE]�r�[MHX�VHX]MHKDaT�^IH	Þ�¶7GIT�^a`\G�Aµ� `�]���T��EHKBEU�H�^aD�`��
�KBE]MG�^IDaTV`\]_^pZ�B �´TVZ\Z\�ù^ILMDIBE���ELMBE��^p^ILMH�^aD�`²TV]��E�MZ²T�^a`�BV]�Z�HXTV[MGj^IB�Tù�M]M` ���MH��VZ�BE� T�Zn^IDI`²T�]M�E�MZ�T�r
^I`�BE]$P �ç`b^aLø^ILM`�G�`�]øU�`\]M[$¶4^aLMH[�HK³ ]M`b^a`\BE]xBVA�T�� TVG�`���^aDI`�TV]M�E��Z²T�^I`�BE]�`�G�TO^IDI`²T�]M�E�MZ�T�^a`\BE]
BVA�J1BE`�]_^IG�^aL T�^�[MB�HKG�]MBV^�]�HX�XHKGIGITVDI`\Z\��GIT�^a`\G�Aµ�xTV]_���EHXBVU�H�^aDI`\���KBE]MG�^IDaTV`\]_^´Pxw¯�MTVGI`\��^aD�`br
TV]��E�MZ²T�^a`�BV]OT�Z��EBED�`\^ILMU �XBV]MG�^IDI�M��^aGpTV]�TVDI��`\^aDITVD��ù^IDI`�TV]M�E�MZ�T�^a`\BE] Ö T�U�BE]��TVZ\Z�J/BEG�GI`\�MZ�Hz^aD�`br
TV]��E�MZ²T�^a`�BV]MG-ÞÀP��?HK�´TV��GIH�B�A?^aL�H��MG�H�BVA?`�]M�KDIHKU�HK]�^aTVZ7�XBV]MG�^IDI�M��^a`�BV]x`�]�^aL�H�TVZ\�EBED�`\^aL�U�GyB�A
^ILM`�G7^aL�HXGI`\GX¶ ^aLMH�DIHKGI�MZb^a`�]���� T�GI`��Q^aD�`²TV]��E�MZ²T�^a`�BV]�[MHXJ1HX]M[�G?BE]W^aLMHhBEDI[MHKD�B�A�`�]MG�HXDY^a`�BV]�BVA/^aLMH
J1BE`�]_^IGXP

�øHH�� ^aHK]M[�� TVG�`���^IDI`�TV]M�E�MZ�T�^a`\BE]MGy^IB�`�]M�KBEDIJ1BEDIT�^aH�^aLMH�J/B	��HXD�^IHXG�^�`�]xBVDI[MHKD�^aB��KBE]�r
GY^aDI���K^�D�HX�E��Z²TVDp^aD�`²TV]��E�MZ²T�^a`�BV]MGyBVAs��HX`\�EL_^aHK[ J/BV`�]_^aGKP�iz`b�EHX]xTOJ1HX]_^-T�LMHX[MD�BE]$¶>[�HK³ ]MHW^aLMH

���



J1B	�?HKD�GIJMLMHKDIH�TVG�^ILMH�?HK`��EL_^IHX[ôJ/BV`�]_^�BEDY^aLMBE�VBE] TVZ�^aB�H´T��-L B�Ah^ILMH���HX`��VL�^IHX[ J/BV`�]_^aG�B�A
^ILMH�J/HK]�^aTVLMHK[MDIBE] PWg�L�HWD�HX�E��Z²TVDyJ�DIBEJ1HXDY^���HXGY^-TV�MZ\`�G�LMHXGp^aLMT�^¡TùJ/HK]�^aTVLMHK[MDIBE]ø`�GzTù�XHKZ�Z>B�A
TùDIHK�E�MZ�TVDy^aD�`²TV]M�V�MZ²T�^I`�BE]O`\A;^aL�HWJ1B	�?HKDzJMDIB [M�M��^�B�AsTV]_��B�^aLMHKDz��HX`\�EL_^aHK[øJ1BE`�]_^p�Q`b^aL�^aLMH
�KHXZ�Z��×G�J/B	��HXD�GIJMLMHKDIHQ`�G7J1BEG�`\^a`b�EH�P c ]W]MBE]�r�[MHX�EHK]MHXDIT�^aHQG�`\^a�MT�^a`\BE]MGX¶�^aLMHQJ1B���HXD7^IHXG�^�JMD�B	��`\[MHXG
T��?T	�ù^IB�[M`�GY^a`�]��E�M`�G�L�TWJ�DIHKACHKDID�HX[�^aDI`�TV]M�E��Z²T�^I`�BE]B�A�G�` ���HX`\�EL_^aHK[�J1BE`�]_^aGKP

c ]�^ILM`�G�^aL�HXGI`\GX¶s��H�`\U�JMZ\HXUWHX]_^�[ T�^aT±GY^aD��M�K^I�MDIHKGX¶Q�EHXBVU�H�^aDI`\��JMDIHK[M`��XT�^aHKGX¶QTV]M[ TVZ��VB�r
D�`\^aL�U�G�GIJ1HX�K`\³ �XTVZ�Zb�O`\] ��� ^aBù�1H�TV�MZ\H�^aB��XBE]MGY^aD��M�K^z� T�GI`���^aDI`�TV]M�E��Z²T�^I`�BE]MGQBVA;J1BE`\]�^IGyTV]�[
D�HX�E�MZ�TVD?^IDI`²T�]M�E�MZ�T�^a`\BE]MG?B�A(��HX`\�EL_^aHX[OJ/BV`�]_^aGKP

wjG�TxJMD�HXDIH����M`�G�`\^aH�¶s�?HO�Q`�Z�Z�U�T ��HO^aL�H�[M`\G�^a`\]M�K^I`�BE] �1HK^���HXHX]��VHXD�^I`��KHXGX¶QJ1BE`�]_^IGX¶�TV]�[
��HX`\�EL_^aHX[�J1BE`�]_^IGXP e BE`\]_^aGpTV]�[��?HK`��EL_^aHK[�J/BE`\]_^aGpTVD�H��EHKBEU�H�^aD�`���BV����HX��^aGp^aL T�^pG�^IBEDIH��VHXB�r
UWHK^IDI`��7[MT�^-TQBE]MZb�E¶�TV]M[�G�HXDY�EHsT�Gn^ILMH;GI`\^IHXGnBVA�^ILMH;^aDI`�TV]M�E��Z²T�^I`�BE]MG/^aL T�^4��H�[�`�GI�K�MGIGKP�¥;HXDY^a`\�XHXG
TVD�H�BE����HK�K^aG;^aLMT�^;G�^IBEDIHQGI`b^aHKG�T�G�BV]MHQBVA/^ILMHX`\D7�XBEUWJ1BE]MHX]_^IGX¶ TV]M[WTVD�H�`\]_�EBEZb�EHX[W`�]�^ILMH�^aBEJ1B�r
Z\BE�E`��XTVZ�GY^aD��M�K^I�MDIH�BVA�^ILMH�^aDI`�TV]M�E��Z²T�^I`�BE]$P�kSBVD¡H ��TVU�J�Z�HV¶nTV]øTV[M[�`\^a`\BE] TVZ��XBEUWJ/BV]MHX]_^¡BVA�T
�VHXD�^IH���`�G;TzDIH�ACHXD�HX]M�KHh^aBzBE]�HhBVA1^aL�Hh�KHXZ�Z\G;TV[ �ITV�KHX]_^�^aB¡`\^´P(g�LM`�G�TVZ\Z�B	�QG>^aL�Hh[ T�^-TpG�^IDI�M��^a�MD�H
TV]�[�BV^ILMHXDW�XZ�TVGIG�HXGW^aB±�MGIH��EHKD�^a`\�XHKG��Q`\^ILMBE��^���BEDIDY� `�]M�xTV�/BV��^�^aLMH��EHXBVU�H�^aDI`\�ù`�]�ACBVDIU�T�r
^I`�BE]�G�^IBEDIHK[O�Q`b^aLM`\]�^ILMHXU�P;g�LM`�G�`�G�`\U�J1BEDY^-TV]_^sACBEDQG�`\^a�MT�^a`\BE]MG�`�]ù�QLM`\�-L�BE]�Z\��^IBEJ1BEZ�BE�V`��´T�Z
�KBE]M]MHK�K^a`b� `\^��W`�]�ACBVDIU�T�^a`\BE]�`�G�`�UWJ/BEDY^-TV]_^X¶_�M��^�T��K^a�MTVZ1��TVZ\�MHXG�BVA��EHKBEUWHK^aD�`����XB BEDI[�`�] T�^IHXG�`�G
]MB�^´P�g�LMH�GITVUWH�[M`\G�^a`\]M�K^I`�BE]±�1HK^���HXHX]��VHXBEUWHK^ID��øTV]M[ø�XBEU���`�] T�^IBEDI`\�XGz`�G¡U�TV[MH��1HK^���HXHK]
�KHXZ�Z\G�TV]M[ J/HK]_^-TVLMHK[MDaT�P w �KHXZ�Z?`�GWT���r�G�`�UWJMZ�H � ¶�TV]�[�T�J1HX]_^-TVL�HX[MD�BE]�`\G�^aLMH��EHKBEU�H�^aD�`��
HKU��/HK[M[M`\]M��BVA>T��KHXZ�Z"P

g�LMHp�-L T�J�^aHKDs`�G�BEDI�_T�]M`��KHX[ùTVG�ACBEZ�Z\B��QGKP7k�`\DIG�^X¶ ��HpJMD�HXGIHK]_^�^aLMHy[MT�^-T�GY^aD��M�K^I�MDIHp`\]M�XZ\�M[�r
`\]M�p^aLMHQ^aDIT	�VHXD�GaTVZSBEJ1HXDIT�^a`\BE]MG;BVA$�K`�D��X�MZ�T�^a`\BE]$¶EHK] ��U�HKDaT�^I`�BE]$¶�T�]M[�`b^aHXDIT�^a`\BE]$P�v�HX�KBE]M[MZb�E¶��?H
[M`\GI�K�MGIGyL�B��¬^ILMH��EHKBEUWHK^aD�`��zJMD�HX[M`\�´T�^IHXGpTVD�H��EHK]MHXDITVZ�` �XHK[OACDIBVUäZ\B	�?HKDj[M`\U�HK]MGI`\BE]MGQ^aB ��� P
k�`\] TVZ\Z\�y��HQ[M`�G��X�MG�G>^aLMH�`\]M�XD�HXUWHX]_^-TVZ�`�]MG�HXDY^a`�BV]�TVZ��VBEDI`b^aLMU®`�]��XZ���[M`�]M�hJ/BV`�]_^>Z\B��XT�^a`\BE]$¶V�KBE]�r
� `\�K^pD�HX�E`\BE]�[MH�^aHXD�U�`\] T�^I`�BE]$¶ �XBE]��M`��K^yDIHX�V`�BE]�GY^-TVD�DI`�]��M¶4TV]M[�`�]�GIHXDY^a`\]M�ùBE��^IGI`�[�H�^aLMH�T �W]MH
L��MZ\Z¢P �øHzGaT´�EHz^aLMH�{p}�~n��`�UWJMZ�HKU�HK]_^-T�^I`�BE][�HK^-T�`�Z�G�ACBED�©?L TVJ�^IHXDQ�MP

� �



��P � tpT�^-T�GY^aD��M�K^I�MDIH

g�LMH�[ T�^-T�G�^IDI�M��^a�MD�H���GIHX[O^aBWDIHXJ�DIHXG�HX]_^y^IDI`²T�]M�E�MZ�T�^a`\BE]MG?`\] ��� `\GQGI`�UW`�Z�TVD�^IBW^ILMH¡[ T�^-T
GY^aDI���K^a��DIHùBVAhN7[MHXZ\GI�MD��M]M]MHKD�TV]M[�v�L T�LîÙ×�V��Û?ACBED�D�HXJMD�HXG�HX]_^a`\]M��^aDI`�TV]M�E��Z²T�^I`�BE]MGz`\] � � ¶;TVG
[MHKGI�KDI`��1HX[î`�]îv HX�K^I`�BE],��P��EP ��P|fjT�U�HKZ\�E¶Q^aL�H��VHXDY^a`��KHXG�BVA¡^aLMH�^IDI`²T�]M�E�MZ�T�^a`\BE]ªTVD�H�G�^IBEDIHK[
TVZ\BE]M�x�Q`b^aLª^ILMH�GI`\U�JMZ\`��KHXG Ö BED�KHXZ�Z\G-ÞÀP g�L�H��Vr¢A�TV�XHKG�ACBED � ��� � �ôTVD�H�DIHKJMDIHKGIHX]_^IHX[
`\U�JMZ\`��K`\^aZb�¡`�]�^aLM`\G�[ T�^-TzG�^aD��M�K^I�MDIH�P�v�`�]M�KHjT¡��r�G�`�UWJMZ�H ���KBE]MGI`\G�^IG?BVA/³M�EHj�VHXDY^a`��KHXGK¶�H´T��-L�XHKZ�Z
U�TV`�]_^aTV`�]MG�³M�VH�L TV]M[�Z�HXGh^aB��VHXD�^I`��KHXGX¶4T�]M[�³M�EH�L TV]M[MZ\HXGj^IB]MHK`��EL��1BEDI`\]M��XHKZ�Z\GXPjwhZ\^ILMBE�M�EL
`b^p`�GpJ1BEGIG�`��MZ\H�^aBù^IDaT´�EHKDIGIH�^aL�H�Z�`�GY^pBVA��XHKZ�Z�GyTV]M[��EHKD�^a`\�XHKG�BVA;^ILMH�HX]_^a`\DIH�^aD�`²TV]��E�MZ²T�^a`�BV]�T�^
T��EZ\BE� TVZ/Z�HK�VHXZ"¶�^aLMHzZ\B��XTVZ ]MHK`��EL��1BED�DIHKZ²T�^I`�BE]�GILM`\JMG�T�^QHXTV�-LO�KHXZ\Z$[MHK^IHXD�U�`\]MHp^aLMHzTV[ �ITV�XHK]M�K�
GY^aDI���K^a��DIH�BVAj^ILMH�^IDI`�TV]M�E�MZ�T�^a`\BE]$P g�L�HXDIH�ACBEDIH�¶�[M`�G��X�MG�GI`\BE]�B�Aj^aL�HOHK]�^I`�D�H�[MT�^-T�G�^IDI�M��^a�MD�H
TVUWBE�M]_^IGs^aB�[M`�G��X�MG�GI`\]M��`\]M[M`b��`\[M� TVZ/�XHKZ�Z�GQT�]M[�^ILMHX`\DQTV[ �ITV�KHX]M����DIHKZ²T�^I`�BE]MG�LM`�J�GXP

©?BE]MG�`�[MHKDpT�G�`�]M�EZ\H��KHXZ�ZnBEDh��r�G�`�UWJMZ�H �OTVGy[MHKGI�XD�`��1HX[�TV�1B	�EH�P¡mpJ�J/BEG�`\^IH�H´T��-L��VHXDY^aH���`�G
T ��r�A�T��XH Ö A�TV�KHK^¡BEDz^aHK^IDaTVL�HX[MD�BE]SÞ�¶(GIB�^aLMHKDIH�TVDIH�� �

��� 	 � ��r�A�TV�KHXG�TV[ �ITV�KHX]_^�^IBOHXTV�-L �KHXZ�Z"P
N;TV�-L ��r�A�TV�KHh`\G�G�L TVD�HX[ù�_�WH���TV�K^IZ\��^���B�]MHK`��EL��1BEDI`\]M���KHXZ\Z�GXP7v�`�UW`�Z�TVDIZb�E¶VBVJMJ/BVGI`\^IHQH´TV�-LùJ T�`�D
BVA?�EHXDY^a`\�XHXG�`�G�T���r¢A�TV�XH Ö A�TV�KH�BEDz^aD�`²TV]��EZ�H´Þ�¶nGIBO^ILMHXD�HùTVD�H�� �� � 	 �	���	r�A�TV�KHXG�T�[ �ITV�XHK]_^�^aB
HXTV�-Lø�KHXZ\Z¢P c ]�^ILM`�Gp�XTVGIH�¶(��r�A�TV�KHXGyU�T´���1H�GIL T�DIHX[±�_��J1BV^aHK]�^I`²TVZ\Z\��U�TV]_���KHXZ�Z\GXP�©?BE]MGI`\[MHXD
^ILMH�TV] T�Z�BE�EBV�MGj�XTVGIH�`\] � � �QLMHKDIH�TV]�HK[M�EH�`\GjGILMTVDIHK[±�_��J/BV^IHX]_^a`�TVZ�Zb��U�T�]���^aH�^aDITVLMHX[�DaT�P
©?BE]_^I`�]��M`�]��M¶VBEJ�J/BEG�`\^IH�HXTV�-L�^aD�`�JMZ\H�B�A �EHXDY^a`\�XHXG�`�G>T �Kr�A�T��XH Ö HX[M�VH?BED(GIHX�VU�HK]�^-Þ�¶EG�Bj^aL�HXDIHsTVDIH
� �� � 	 �	� �Kr�A�T��XHXG�TV[ �ITV�XHK]�^�^aBWH´T��-L��XHKZ�Z¢P�wj�ETV`�]$¶ ��r�A�TV�KHXGQU�T´�ù�1H¡GIL TVD�HX[O����J1BV^aHK]_^a`²T�Z�Z\�
U�TV]_���XHKZ�Z\GX¶ ���MG�^�TVG¡`�]�^ILMHWTV] TVZ\BE�EBE�MGp�XTVGIHW`�] � � �QLMHKDIH�T��VHXDY^aH��ø`\G¡G�L TVD�HX[x�_��U�TV]_�
^IHK^aDITVLMHK[MDaT�P

g�LMH`\]MJM��^�J/BV`�]_^aG¡U�T´�øTVZ\Z�Z\`�HWBE] TO�XBEUWU�BV]xZ�B	��HXDur�[M`\U�HK]MGI`\BE] TVZ7L_� J/HKDIJMZ�TV]MH Ö ]MBV^
]MHK�XHKGIGaT�DI`�Zb��T ��`�G¡TVZ\`��E]�HX[SÞÀP�g�LM`�Gz[MHK�EHX]MHKDaT�^IH�G�`\^a�MT�^a`\BE]�DIHKGI�MZb^aGz`�]øTùZ�B	�?HKDYr�[M`�UWHX]MG�`�BE]MTVZ
^IDI`²T�]M�E�MZ�T�^a`\BE]$Pnv�`\]M�XH?^ILMHs[ T�^-TjGY^aDI���K^a��DIH�`�G(U�T�`�]_^-TV`\]MHX[�T�^�^ILMHs�KHXZ�Z�Z�H��EHXZ��_��U�TV`�]_^-T�`�]M`\]M�
³M�VH�L T�]M[MZ�HKG�^IBO�EHKD�^I`��XHKG�TV]M[±³M�EH�L TV]M[MZ\HXGz^aBO]MHX`\�EL��/BED�`�]M���XHKZ�Z\GX¶�`b^¡`�G¡�´TVJ T��MZ�HWBVA�D�HXJ�r
D�HXGIHK]_^a`�]���Z\B���HXDur�[M`\U�HK]MGI`\BE] TVZ1^aD�`²TV]M�V�MZ²T�^I`�BE]�G?�_�ù�MG�`�]M��T�JMDIBEJ1HXDQG��M�MGIH�^jB�A(^ILMHXG�H¡�VHXD�^IH��

���



TV]�[±�KHXZ\Z>L TV]M[�Z�HXGKP�k BEDpH �MT�U�JMZ\HV¶$`bA;^aLMH�`\]MJM��^zJ1BE`�]_^IGyZ�`\H�BE]±T�^��?B�r�[M`\U�HK]MGI`\BE] TVZ(JMZ²TV]�HV¶
^ILMHX]�^ILMHyLM`\�ELMHKG�^�r�[M`�UWHX]�GI`�BV] TVZ GI`\U�J�Z�H��W`\]�^ILMHh^IDI`²T�]M�E�MZ�T�^a`\BE]�`�G�T���r�G�`�UWJMZ�H �/¶ BVDsT¡^IDI`�TV]�r
�EZ\HVP c ]�^aL�`�G��´TVG�HV¶ H´TV�-L�KHXZ\Z U�TV`\]_^-TV`\]MG>^aLMD�HXH��EHXDY^aH ��LMTV]M[MZ\HXG�TV]M[�^ILMDIHKHh]�HX`��VL �1BED�`�]M�¡�XHKZ�Z
L T�]M[MZ�HKGX¶4TV]�[�^ILMH�DIHKU�TV`\]M`�]���^��?Bù�VHXD�^IH��±L T�]M[MZ�HKGzTV]M[�^��?B��KHXZ�Z�L TV]M[MZ\HXGzTVD�H�]MBV^z�MG�HX[$P
g�LM`\Gz`�[MHXT��XTV]±�/H�TVJMJMZ\`�HK[�^aB�BV^aLMHKDz[MHX�EHK]MHXDIT�^aHWGI`b^a� T�^a`�BV]MGzTVGp�?HKZ�Z7`\]±�QLM`\�-LxT�Z�Z>`\]MJM��^
J1BE`�]_^IG�Z�`�HjBE]�T��KBEU�UWBE]ùZ\`�]MHyBVDhT�^ILMDIHKH�r�[�`�UWHX]MG�`�BE] T�Z L_� J/HKDIJMZ�TV]MHVP

��P ��P�� g(DIT	�VHXD�GI`�]��

w A�TV�KHK^�`�G>T�[ �ITV�XHK]_^>^aBpH �MT��K^aZb��^���Bp]MHK`��EL��1BEDI`\]M�j�KHXZ�Z\GX¶��M��^>A�TV�KHXGK¶_HX[M�EHKGX¶�TV]�[��EHKD�^a`\�XHKG
U�T´���1HQTV[ �ITV�KHX]_^;^aBzJ/BVGIGI`\�MZ\��U�T�]����XHKZ�Z�GKP>o�GI`�]��¡BV�MD7[ T�^aTzGY^aD��M�K^I�MDIH�¶�`b^>�Q`�Z\Z��1H�J/BEG�GI`\�MZ�H
^IBj� `�GI`b^7TVZ\Z��XHXZ\Z�G�TV[ �ITV�KHX]_^>^aByThA�TV�XH�¶_HX[M�VHV¶EBEDn�EHKD�^aH ���MG�`�]M�y�K`�D��X�MZ�T�^aBED�G�T�]M[�HX]��MUWHXDIT�^aBED�GXP

e T�D�^�BVA�^ILMHz�XBE]�� `���^hD�HX�E`\BE]�[MHK^IHX��^a`�BV]�TVZ\�EBED�`\^aL�U[MHKGI�KDI`��1HX[�TV�1B��VH�D�HXZ\`�HXG�BV]�³ ]�[M`�]M�
TVZ\Z(�KHXZ\Z�GpTV[ �ITV�XHK]�^j^aB�TZ�B	��HXDur�[M`\U�HK]MGI`\BE] TVZ4A�TV�XH�P�©?`\DI�K�MZ²T�^I`�]M�W�Q`�Z\Z(�1H��MG�HX[��QLMHX]�^aL�HXDIH
`\GhTW�EHXBVU�H�^aDI`\�pBEDI[�HXDhTVU�BV]M�W^ILMH¡�XHXZ\Z�G�^aLMT�^yT�DIH�TV[ �ITV�KHX]_^h^IBT�Z�B	��HXDYr�[M`�UWHX]�GI`�BV] TVZ A�TV�KHVP
w �VHXBEUWHK^IDI`���BEDI[MHKD�H���`�GY^aG�TVD�BE�M]M[ T Ö � ���EÞ�r¢A�TV�XHB�AjT �Vr��XHXZ\Z¢P±k BED�H �MT�U�JMZ\HV¶7�E`b�EHK]�T
^IDI`²T�]M�E�MZ�T�^a`\BE]x`\] � � ¶;^aLMHKDIH�`�G�T��K`�DI�K�MZ²T�D�BEDI[�HXD�BVA�^aDI`�TV]M�EZ\HXG�T�DIBE�M]�[�T�J1BE`�]_^XP c ] � ��¶
^ILMHXD�H�`�GpT��X`�D��X�MZ�TVDjBVDI[MHKDyBVA7^aL�H�^aH�^aDaT�LMHX[MDITùTVDIBV�M]M[�TV]�HK[M�EHV¶ �M��^y^ILMHXD�H�`�Gj]�Bù�X`�D��X�MZ�TVD
BED�[MHXD�BVA��KHXZ\Z�G�TV[ �ITV�KHX]_^?^IB�T¡�VHXDY^aH��/P c ] ��� ¶�^aLMHKDIHj`\G?T¡�X`\DI�X��Z²TVD�BEDI[�HXD�BVA$^aL�HjJ1HX]_^-TVL�HX[MDIT
TV[ �ITV�XHK]�^7^IB¡Tj^aDI`�TV]M�EZ\HV¶��M��^7^aL�HXDIHQ`\G>]MBz�X`\DI�X��Z²TVD(�EHXBEUWHK^IDI`\�sBEDI[�HXD7BVA1�XHKZ�Z\G7TV[ �ITV�KHX]_^7^aB¡TV]
HK[M�EH�BVDjT��EHXDY^aH � Pyv�`�]��XH�TV]�`\]MGIHKD�^aHK[�J1BE`�]_^hU�T´��Z�`\HzBE]�TV]OHX[M�VH�`�]�TWACBE��DYr�[�`�UWHX]MG�`�BE] T�Z
^IDI`²T�]M�E�MZ�T�^a`\BE]$¶S^aLMHKDIH�U��MGY^¡�/H�T��?T´��^aBùHX]��MUWHXDIT�^aHWTVZ\Z(^ILMH��XHKZ�Z�Gy^IL T�^zT�DIH�TV[ �IT��XHX]_^z^aB
^ILM`�G�HX[��EHVP v�`�]��XH�^aLMHKDIH�`�G�]MB±�X`\DI�X��Z²TVD�BED�[MHXDK¶�^ILMH�^IHXD�U Ã�Å »�¼�Ã�¾�½VÊ�Ó�¾ `�G��MG�HX[ª`\]MG�^IH´TV[
BVA Ä�¹µ¾aÄ�»�Èb½VÊ�Ó�¾ P N7]��MU�HKDaT�^IBEDIG�TVD�Hø��GIHX[îACBED�DIH�^aDI`\HK� `�]�� TVZ\Z��Vr�G�`�UWJMZ�`\�XHXGTV[ �ITV�KHX]_^O^IB T
Z\B���HXDur�[M`\U�HK]MGI`\BE] TVZ ��r�GI`�UWJMZ\H����QLMHX] � � � ����P7g�LMH¡TV�K^I� TVZ$`\U�J�Z�HXUWHX]_^aT�^a`\BE]�[MH�^-TV`\Z�GsB�A
�K`�DI�K�MZ²T�^aBED�G�TV]M[�HX]��MUWHXDIT�^aBED�G��Q`�Z�Z/�/Hz[M`\GI�K�MGIG�HX[�`\]Ov�HX��^a`�BV]O�MP ��P��EP

��




��P�� izHKBEUWHK^aD�`��yJ�DIHX[�`��´T�^aHXG

whAµ^IHXD�^aL�H�[MT�^-T�G�^IDI�M��^a�MD�HOL T�GW�1HXHK] `\U�JMZ\HXUWHX]_^aHK[ ^aB±DIHKJMDIHKGIHX]_^W^aD�`²TV]M�V�MZ²T�^I`�BE]�G�`�]
��� ¶�^ILMHp]MH�� ^QGY^aHXJ�`\G?^aB�`\U�JMZ\HXUWHX]_^�^aLMHp�EHKBEUWHK^aD�`��hJMDIHK[M`��XT�^aHKGXP;wjGs^ILMHpU�BVG�^�`\U�J1BED�^aTV]_^
JMD�HX[M`\�´T�^IHXGK¶���H?�EHK]MHXDITVZ�` �XH7^aLMH�BED�`�HX]_^aT�^a`\BE]p^aHXGY^(^IBjBEJ1HXDIT�^aH�BE]z³M�EH�J/BV`�]_^aGK¶ETV]M[z^aL�H?J1B���HXD
^IHXG�^Q^IBWBVJ/HKDaT�^IH¡BV]�³��EHz�?HK`��EL_^aHK[�J1BE`�]_^IGXP

ip`\�EHK]�ACBE��D�J1BE`�]_^IG�`\] ��� ^aLMT�^?[�HK^aHKDIUW`�]MHhTV]�BEDI`\HX]_^aHK[L_��J1HXD�JMZ²T�]MHyTV]�[T¡³�Aµ^aL ���MHKD��
J1BE`�]_^X¶�^aLMH¡BED�`�HX]_^aT�^a`\BE]^aHKG�^h[MHK^IHXDIUW`�]�HXGQBE]��QLM`��-L�GI`\[MHzBVA�^ILMHzBEDI`\HX]_^aHK[OL_� J/HKDIJMZ�TV]MHz^aLMH
³MAµ^IL�J1BE`�]_^�Z�`\HXGKP�g�LMHhHK��TVZ��MT�^a`\BE]�BVA ^ILMHhBVDI`�HK]_^-T�^I`�BE]�^aHKG�^?`�] � � TVU�BV�M]_^aG;^aB¡[MHK^IHXDIUW`�]�`�]M�
^ILMH?G�`��E]�B�A ^aLMH�[MHK^IHXDIUW`�]MTV]_^>BVA1Tj�KHXDY^-TV`\]�³M�EHÀr��_�_r�³M�VH�U�T�^aDI` �/P>my]MH�^��?HK]�^��_r¢ACBE�MD�^IL�BVA ^aLMH
[MH�^aHKDIUW`�] TV]_^�BVA$^ILM`�G�U�T�^aD�` ��`\G�H���� TVZ ^aB¡^aLMHhGI`��V]MHX[W�EBEZ\�MU�HQBVA ^aLMH�J/HK]_^-TVLMHK[MDIBV]�ACBEDIUWHX[
�_��^aL�HQ³��EHjJ1BE`\]�^IGXP(g�LMHhG�`��E]WBVA/^aLMH��EBVZ��MUWHQ`�G7J1BEGI`b^a`\�VH Ö ]MHK�_T�^a`b�EH´Þ7`bA/^ILMH�³MAµ^aLWJ1BE`�]_^�Z�`\HXG
BE]±^aLMHWJ1BEGI`b^a`\�VH Ö ]MHX�ET�^a`b�EH	ÞpGI`\[MHWBVAs^aL�H�BED�`�HK]�^IHX[ L_� J1HXDIJ�Z²TV]MH�[MHK^IHXD�U�`\]MHX[ø����^ILMHW³MDIG�^
ACBE��D�J1BE`\]�^IGXP;g�LM`\Gh`\GQTV] TVZ\BE�EBE�MGs^IBW^ILMH � � �´TVG�H�`\]ù�QLM`��-L�^aLMD�HXH Ö BED�[MHXD�HX[SÞ�J/BV`�]_^aG�U�T �VH
HK`\^aL�HXDyTWZ�H�Aµ^j^a��DI]�BEDjT�D�`��EL_^j^I�MDI] Ppm � qQBE�MD �VH�Ù � �	Û�[MH��EHKZ�BEJMGjU�T�^IDI`\�XHXG�ACBED�[MHK^IHXDIUW`�]�`�]M�
^ILMH�GI`\�E]MHX[±TVD�H´TVGpB�A�^IDI`�TV]M�EZ\HXGyT�]M[��EBEZ\�MU�HKGyBVA�^aH�^aDaT�LMHX[MDIT�¶$�QLM`\�-L±�VHX]MHKDaTVZ\`��XH�H´TVG�`�Z\��^aB
��� P �xHp�Q`\Z�Z ��GIH¡TWG�`�UW`�Z�TVD?T�JMJMDIBETV�-LOL�HXDIH�P

R�HK^� 	 Ö � ��� � � � ��Þh�1H�TV]�BEDI`\HX]_^aHK[øL_� J/HKDIJMZ�TV]MH�[MH�^aHXD�U�`\]MHX[��_��ACBE��DpJ/BE`\]_^aGp`�] � � ¶
TV]�[�Z�HK^ �Q�/H�^aLMH�³�Aµ^aL�J1BE`�]_^´PyN�T��-L�J/BE`\]_^yL TVGhACBE�MDy�KB�BED�[M`�]MT�^aHKGX¶ G�B � 	 Ö � � ��� � ��� � ��� � Þ
TV]�[�G�`�UW`�Z�TVDIZb��ACBED � ¶ ��¶ �E¶ TV]�[ �ÀP7g�LMH¡JMD�HX[M`\�´T�^IHpDIHK^I�MDI]�GhJ1BEGI`b^a`b�EH Ö ]MHX�_T�^a`\�VH	Þs`\A �?Z�`�HKGs`�]
^ILMH�J1BEG�`\^a`b�EH Ö ]�HX�_T�^I`\�VH	Þ�L TVZ\ACG�J TV�KH¡B�A $P c ]�[�HX�EHK]MHXDIT�^aH�GI`\^I� T�^I`�BE]MGK¶���U�T	�Z�`�HpBV] �TV]�[
G�BW^ILMHzBEDI`\HX]_^-T�^I`�BE]�^aHXGY^jD�HK^I�MDI]MG �KHXDIB�P�g�L�H�BED�`�HK]�^aT�^a`\BE]�^IHXG�^h`�] ��� `�G�TVGsACBEZ\Z�B	�QGXP

���
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Ö ��P���Þ

my]MH�U�H�^aLMB [�BVA��´TVZ\�X�MZ�T�^a`\]M��^aL�HW[�HK^aHKDIUW`�] T�]�^zB�AsU�T�^aD�` ��
|`�Gy^aB�HK��TVZ\� T�^IH�T�G�HXD�`�HXG
BVA Ä-ÓuÉK½ Ä�Ê�Ó�¾-º ¶��QLM`\�-LxT�DIH�HXG�GIHX]_^I`²TVZ\Z\��[MH�^aHKDIUW`�] TV]_^IG¡B�A?U�T�^aD�`��KHXGy�Q`\^ILøBV]MH�Z�HXG�GzDIB	�|TV]�[
�KBEZ��MUW]�^IL TV]�
�P �øH��XTV]ª^-T ��H�TV[���TV]_^-T��EH�BVAp^ILMH�A�TV��^^aL T�^�TVZ�ZQHK]�^IDI`\HXGù`�]�^aLMH�³MDIG�^
�KBEZ��MUW]�H ��� TVZ ���_��GI�M��^aDaT��K^a`\]M��^ILMH�³MDIG�^jDIB	�&ACD�BEU¯HK�VHXD��OBV^ILMHXDhDIB	�¬�1HXGI`\[MHXG�^aLMH¡³ DIGY^´P
g�LMHzD�HXGI��Z\^�`�Gs^ILMHpACBEZ�Z\B��Q`\]M�Mü
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� � � � � � � � � � � � � � � � � � � � �
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Ö ��P �EÞ

g�LMH�³ DIGY^¡�XBEZ\�MU�]�B�A�^ILMH�DIHXG��MZ\^I`�]M��U�T�^aD�` ���XBE]_^aTV`�]MGzT ��ACBEZ�Z\B	�?HK[±�_��T�Z�Z7�ùHX]_^IDI`�HKGXP
�?HK�´TV��GIHBVA?^aLM`\GX¶>T�Z�Z7BVAs^ILMH��KBVA�TV��^aBED�G�H ���KHXJ�^�ACBED�BV]MH��1HX�KBEU�H���T�]M[ �´T�] �/HW`��V]MBEDIHK[$P
g�LMHKDIH�ACBEDIH�¶1^ILMH�BVDI`�HK]_^-T�^I`�BE]^IHXG�^h�´T�]��1H�H��VT�Z�� T�^IHX[��_��[MHK^IHXDIUW`�]�`�]M��^aL�H�G�`��E]�BVA�^ILMH¡[MH�r
^IHXDIUW`�]MTV]_^7BVA/TyACBE�MDYr��_��r¢ACBE�MD7U�T�^aD�` ��`�]�G�^aHXTV[�BVA Tj³M�EHÀr��_�_r�³M�VHjU�T�^aD�` �/P(ws^7^ILM`�G7J1BE`\]�^X¶E�?H
U�T´�OH���TVZ�� T�^aHz^aLM`\Gj[MH�^aHXD�U�`\] TV]_^h`�]�^ILMH�A�TVGY^aHKG�^y�?T´��J1BEGIG�`��MZ\HV¶1]MBV^j]MHX�KHXGIGITVDI`\Z\�O�_��H��VT�Zbr
� T�^a`�]����XBVA�TV��^aBED�GXP �øH¡��GIHp^aLMH�{p}�~n��JMDIB	� `�[�HX[�U�H�^aLMB [MG�ACBED�HK��TVZ\� T�^I`�]M��[MH�^aHKDIUW`�] TV]_^IGX¶
�QLM`\�-LOLMTVJMJ1HX]�^aB��/Hz� T�GIHX[OBE]�HK��TVZ\� T�^a`\]M���XB�A�TV�K^IBEDIGKP

�E�
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Ö ��P��_Þ

g�LMH�J1B	�?HKDj^aHKG�^pLMTVGyT�G�`�UW`�Z�TVDsU�T�^aD�` ��� TVG�HX[�`\U�JMZ\HXUWHX]_^-T�^a`�BV]$P �øH��Q`�Z\Z4HXGIG�HX]_^a`�TVZ�Zb�
U�TVJ�^aLMHù��HX`\�EL_^aHX[�J/BV`�]_^aG�`�] � ��^IB±J1BE`\]�^IG�`�] � ��TV]M[ô^aLMHK]�J1HXDYACBEDIU TV]�BVDI`�HK]_^-T�^I`�BE]
^IHXG�^XPyR�HK^ � 	 Ü � �� Ý��1H�T���HX`\�EL_^aHX[�J/BE`\]_^j`\] ��� P d T�J � ^aB Ö � ��� ��� � �  Þ�¶S�QLM`\�-L�`�G
T�J/BV`�]_^z`�] � � P c A?^ILM`�Gp^IDaTV]MGYACBEDIU�T�^I`�BE]�`\G¡J1HXDYACBEDIUWHX[�ACBED¡TVZ\Z�^aLMHW`�]�JM��^zGI`b^aHKGX¶(^ILMHX]±�?H
L T´�VH�T��XBEZ\Z�HK�K^a`\BE]�BVA?J/BE`\]_^aGp`�] � � P�����^-T ��`�]���^ILMHW�XBE]_�EH �øL ��Z�Z;TV]M[±JMD�B ��HX��^a`�]���^ILMBEGIH
A�TV�KHK^IG¡^IL T�^zA�TV�XHW[MB	�Q]_�sT�DI[ ^aB�^aL�H ��� L_� J/HKDIJMZ�TV]MH�¶(��H��EH�^¡^ILMHWDIHX�V�MZ²TVDp^IDI`²T�]M�E�MZ�T�^a`\BE]
BVA(^aLMHzBED�`��E`\] TVZ1�?HK`��EL_^aHK[�J1BE`�]_^�GI`b^aHKGXP�g�LM`�GQ^aDITV]MG�ACBVDIU�T�^a`\BE]ùLMHXZ\JMGQ�MG�`�]�HK��TVZ��MT�^a`\]M��^aLMH
JMD�HX[M`\�´T�^IHXG;�1HX�´T��MGIHQ^aLMH�J1B���HXD7^IHXG�^�BVA1³M�EHQ��HX`��VL�^IHX[�J/BE`\]_^aG7`�] � � HKGIG�HX]_^a`�TVZ�Zb��^a�MD�]MG;`�]_^aB
TV]WBED�`�HX]_^aT�^a`\BE]�^aHXGY^?B�A ³M�VHjJ1BE`�]_^aG;`\] � � ¶_�QLM`��-LW�?HjTVZ�D�H´TV[�����]MB	�çLMB	�ª^aB¡HK��TVZ\� T�^aH�P>k BED
�KBE]_�EHX]�`�HX]��XHV¶M��Hy`\]�^IDIB [M�M�KHh^aL�HhACBEZ\Z�B	�Q`�]M�z]MH��ç�VT�DI`²T��MZ�HKGX¶��QLM`��-L�KBEDID�HXG�J/BE]�[^aB�^ILMHjZ�TVG�^
�KB�BED�[M`�]MT�^aHW`�] BV�MD�U�TVJMJM`\]M�M¶�TV]M[x^ILMHX]�JMD�HXG�HX]_^�^aLMH�GI` ��r����_r�GI` �øU�T�^aD�` ��ACBED¡HK��TVZ\� T�^I`�]M�
^ILMHzJ/B	��HXD�^aHKG�^´P
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Ö ��P��	�_Þ

ohG�`�]M��T¡G�`�UW`�Z�TVD>U�TV]M`�J��MZ²T�^I`�BE]�TVG?`\]W^ILMHhBVDI`�HK]_^-T�^I`�BE]�^aHKG�^X¶���Hj�´T�]�DIHK[M�M�KHh^aL�HjJ1B���HXD
^IHXG�^s`�] � � ACDIBEUlHK��TVZ\� T�^I`�]M��T�GI` � r��_��r�GI` �[MH�^aHKDIUW`�] TV]_^�^aB�HK��TVZ\� T�^I`�]M�¡^aLMHjACBVZ�Z�B	�Q`\]M�¡³��EH�r
�_�_r�³M�VH�[�HK^aHKDIUW`�] T�]�^XP
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Ö ��P�����Þ

fhB�^a`��KHj^aLMT�^��QLMHX]ù^ILMHy�?HK`��EL_^IG�B�A�T�Z�Z1J/BE`\]_^aGQTVD�H �XHKDIBM¶M^ILMHpJ/BV`�]_^aG�T�DIHyU�TVJMJ1HX[�BE]_^aB
^ILMH�J TVDITV�1BEZ�BE`\[��

� 	 �
�
� � �

�� � � �� � �
�
� ¶/�QL�HXDIH�HXTV�-L�� � DIHKJMDIHKGIHX]_^IG�T�KB�BVDI[M`\] T�^aH�T ��`�G

`\] � � P7k BED�^ILM`�G�DIH´T�GIBE]$¶ ^aLMHhJ/B	��HXDs^IHXG�^�^a�MD�]MGs`\]�^IB�^aL�Hj�X`\DI�KZ�Hh^IHXGY^s�QLMHX]�T�Z�Z ^aLMHh�?HK`��EL_^aG
TVD�H �XHXD�BM¶>T�]M[ tyHKZ²TV�M]MT	��^aDI`�TV]M�E��Z²T�^I`�BE]MGyTVDIH�T�G�J/HK�X`�TVZ;�´TVG�H�BVAsDIHX�V�MZ²TVDy^IDI`�TV]M�E�MZ�T�^a`\BE]MGKP
g�LMHKDIH�ACBEDIH�¶>^aLMH�DIHX�V�MZ²TVD¡^aD�`²TV]M�V�MZ²T�^I`�BE]�JMTV����TV�EHJMD�HXG�HX]_^aHK[ L�HXDIH��´TV]��1H��MG�HX[ ACBED��XBEU�r
JM��^a`�]���tyHKZ²TV��] T´��^aD�`²TV]��E�MZ²T�^a`�BV]MGsTVGs��HXZ\Z¢P

c ]�^ILMH�Z²TVGY^�JMTVDaTV�VDaTVJMLWBVA�v�HX��^a`�BV] ��P ��¶_��Hj[M`\GI�X��GIGIHK[[MHK�EHX]MHKDaT�^IHjG�`\^a�MT�^a`\BE]MG7`�]��QLM`\�-L
TVZ\Z�`�]MJM��^>J1BE`�]_^aG�Z�`�H�BE]�Th�XBEUWU�BV]�Z�B	��HXDur�[M`\U�HK]MGI`\BE] TVZ�L_� J/HKDIJMZ�TV]MHVP �xH?�Q`\GIL�^IB �VHKHXJ�^aLMH
^IDI`²T�]M�E�MZ�T�^a`\BE]�`\]�`\^aGy^IDI�MH�[�`�UWHX]MG�`�BE]$P�k DIBEUä^aLMH�J1BE`�]_^pBVA�� `�H��¨BVA�^aL�H�[ T�^-TùGY^aDI���K^a��DIHV¶
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[MHXTVZ�`\]M���Q`\^aLOGI�M�-L��XTVGIHKGy`�G�H´T�G��1ü��?H ����G�^h`��E]MBVDIH¡GIBEUWH�BVA�^aLMH¡�EHXDY^aH ��TV]�[��XHKZ�Z4L TV]M[�Z�HXG
`\]±HXTV�-L±�XHXZ\Z¢P���B���HK�VHXDK¶(^aL�HWJ1BE`\]�^IGpG�^I`�Z�Z(L T´�EH�AC�MZ�Z�[M`�UWHX]MG�`�BE]MTVZ�`b^��O`\]�^aLMHKGIHWGI`\^I� T�^I`�BE]MGK¶
�QLM`\�-L�UWH´TV]MG�^aL T�^h^ILMH�ACBE��Dh�KB�BED�[M`�]MT�^aHz��TVZ��MHKGjT�DIH�T�Z�Z�UWH´TV]M`\]M�VAC�MZ"PQk BEDQH���TVUWJMZ�H�¶1^ILM`�G
TVZ\Z�B	�QG�ACBED(Th^��?B�r�[M`\U�HK]MGI`\BE] TVZE^IDI`²T�]M�E�MZ�T�^a`\BE]pBVA ACBE�MDur�[M`\U�HK]MGI`\BE] TVZVJ/BE`\]_^aG4^aL T�^>TVZ�Z_Z\`�H;BE]�T
�KBEU�UWBE]�^���B�r�[M`\U�HK]MGI`\BE] TVZ J�Z²TV]MH�P7�?��^�^aL�`�G;JMZ²T�]MHh`\G;]MBV^�]MHX�KHXGIGITVDI`\Z\�WT ��`\G?TVZ\`��E]�HX[$Png�LM`�G
G�`\^a�MT�^a`\BE]�Z�HXTV[MGy^aB�[M` �W�X�MZb^a`�HKGy`�]�^ILMH�`�UWJMZ�HKU�HK]�^aT�^a`\BE]�B�A�^ILMH�JMDIHK[M`��XT�^aHKG¡�1HX�XTV�MG�H�`b^p`�G
]MB�^�TVG;H´TVGY�WTVG ���MG�^�`��V]MBEDI`\]M�j^ILMHhZ�TVG�^>�XB BEDI[M`\] T�^IHs�VT�Z��MH�BVA H´TV�-LWJ1BE`�]_^´P(g�LM`�G;UWH´TV]�G;^IL T�^
`b^7[MB HXG;]MBV^��MZ\HX]M[���HXZ�ZM�Q`b^aL�^aL�H�U�T�^IDI`��KHXG7JMD�HXG�HX]_^aHK[�ACBED7HK��TVZ\� T�^I`�]M�y^ILMHQJMDIHK[M`��XT�^aHKGXP7k BED
H �MT�U�JMZ\HV¶_^aL�HjBED�`�HX]_^aT�^a`\BE]�^aHXGY^?^aT �VHKG�³M�VHjJ1BE`�]_^aG�TVG�`�]MJ���^´P7����^?`bA$BE��D�^IDI`²T�]M�E�MZ�T�^a`\BE]�Z�`\HXG
BE]�Tj^���B�r�[M`�UWHX]MG�`�BE]MTVZ�JMZ�TV]MH�¶V^aLMHK]��?Hs�Q`\GIL�^aBy^IHXG�^7^ILMH�BED�`�HX]_^aT�^a`\BE]�BVA1BE]MZb��^ILMDIHKH�J/BV`�]_^aG
TV]�[��XTV]M]MB�^Q�MGIHy^ILMHzBEDI`\HX]_^-T�^I`�BE]�^aHXGY^�TVG�[MH�³ ]MHX[ P c ]�TV[M[�`\^a`\BE]�^IB�^ILMHyAC�MZ\Z\�_r�[M`\U�HK]MGI`\BE] TVZ
BED�`�HK]�^aT�^a`\BE]�TV]M[�J1B���HXD(^aHXGY^7JMD�HX[M`\�´T�^IHXGX¶E��HsU���G�^7JMD�B	��`\[MH?Z\B	�?HKDYr�[�`�UWHX]MG�`�BE] T�Z J�DIHX[�`��´T�^aHXG
TVG���HXZ\Z¢P

g�LMHsG�BEZ���^a`�BV]�`\Gn^IByG�� G�^IHXU�T�^a`\�´TVZ\Z\�pJ�DIB ��HK�K^>^ILMH?J1BE`�]_^IG Ö BED(��HX`\�EL_^aHX[�J/BE`\]_^aG-Þ�^aBhZ�B	�?HKDYr
[M`\U�HK]MGI`\BE] TVZ1T ��`\G�TVZ�`\�E]MHK[L_��J1HXD�JMZ²T�]MHXGK¶ TV]M[ù^aL�HX]ùJ1HXD�ACBVDIUlBEDI`\HX]_^-T�^I`�BE]�^aHXGY^aG Ö BEDsJ1B���HXD
^IHXG�^IG-Þ7BE]�^aLMHKGIH�L�� J1HXD�JMZ²TV]�HXGXP7g�L�H�ACBE��DYr�[�`�UWHX]MG�`�BE] T�ZMN7�M�XZ\`�[MHXTV]�GIJ T��XH �O� L TVG7ACBE�MD�T ��HXG
�QLM`\�-Lù�?Hp] T�U�H � � ¶�� � ¶�� � ¶ TV]�[ � � P;kSBVDsH���TVUWJMZ�H�¶�`bAn��Hy�Q`�G�Lù^aB�[MH�^aHXD�U�`\]MHj^ILMHpJMZ²T�] TVD
BED�`�HK]�^aT�^a`\BE]WBVA ^ILMDIHKHyJ/BV`�]_^aGK¶���HyJMD�B ��HX��^?^ILMHjJ1BE`�]_^IG�^IB�^aL�H � � � � r�J�Z²TV]MH�TV]�[J/HKD�ACBED�U ^aLMH
^���B�r�[�`�UWHX]MG�`�BE] T�ZnBVDI`�HK]_^-T�^I`�BE]�^aHKG�^p�MG�`�]M�T�^��?B�r��_�_r�^���B�U�T�^IDI` �ùGI`�UW`�Z�TVDs^aB�^aLMH�ACBV�MDYr����_r
ACBE��DhU�T�^aD�` ��E`\�VHX]�T��/B	�EH�P c A>^aLM`\GhZ\B	�?HKDYr�[�`�UWHX]MG�`�BE] T�Z$BEDI`\HX]_^-T�^a`�BV]�^IHXGY^yDIH�^a�MD�]MGjJ1BEG�`\^a`b�EH
BED¡]MHK�_T�^a`b�EH�¶(^aL�HX]x^IL T�^�DIHXG��MZ\^�`�G¡DIH�^a�MD�]MHX[ P c A �KHXD�B�`�G¡DIH�^a�MD�]MHX[ ¶�^aLM`\G�UWH´T�]MG¡^IL T�^¡^aLMH
JMD�B ��HX��^aHK[�J1BE`\]�^IGsTVD�Hy�XBVZ�Z�`\]MH´T�D�BV]^aLMH � � � � JMZ�TV]MH�P7�hB	��HK�EHKDX¶ ^aL�`�G?[�B�HKGs]MBV^�]�HX�XHKGIGITVDI`\Z\�
UWH´TV]z^aLMT�^4^aLMH�BEDI`\�E`�]MTVZVJ1BE`�]_^IG(T�DIH��XBEZ\Z�`�]�H´TVD$`\] �O� Png�LMH�^ILMDIHKH�J1BE`\]�^IGnTVDIH7^aL�HX]�J�DIB ��HK�K^aHK[
^IB^aLMH � � � � r�J�Z²TV]MH�TV]M[�^aLMH�J�DIB �XHXG�Gz�XBE]_^a`\]��MHXGKP�whAµ^aHKDy^aHKG�^a`\]M��TVZ�Z(J/BVGIGI`\�MZ�H�JMDIB ��HK�K^I`�BE]MG
Ö � � � � r�JMZ�TV]MH�¶ � � � � r�J�Z²TV]MH�¶ � � � � r�JMZ²T�]MHV¶VTV]M[�� � � � r�JMZ²TV]�H	Þ�¶�GIBEUWH�DIHXG��MZ\^(ACBED(^ILMH?BVDI`�HK]_^-T�^I`�BE]
`\G ��]MB	�Q]$P c A¡TVZ�ZQJMD�B ��HX��^a`�BV]MG�L T´�VH��XBEZ\Z�`\]MH´TVD�BVDI`�HK]_^-T�^I`�BE]MGWBE] ^aLMHOZ�B	�?HKDYr�[M`�UWHX]MG�`�BE]MTVZ
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JMZ�TV]MHKGX¶h^ILMHX]ç^aL�H�^ILMDIHKH�J/BE`\]_^aG�TVD�H±�KBEZ�Z\`�]MHXTVD�`\] ��� Plmj^ILMHXDY�Q`�GIH�¶jBE]�H±B�A�^ILMH�Z�B	�?HKDYr
[M`\U�HK]MGI`\BE] TVZVBEDI`\HX]_^-T�^I`�BE]p^IHXG�^IG�D�HK^a��DI]MG(J/BEG�`\^I`\�EH�BED4]MHK�_T�^a`b�EH�¶ETV]M[¡^aL T�^�`\GnD�HK^I�MDI]MHK[�TVG4^aLMH
D�HXGI��Z\^�BVA1^aLMH�BEDI`\HX]_^-T�^a`�BV]�^aHXGY^?B�A ^aL�HQ^ILMDIHKH�AC��Z�Z\�_r�[M`�UWHX]MG�`�BE]MTVZ�J1BE`\]�^IGXP(w�G�`�UW`�Z²T�D(JMD�B��KHXG�G
`\G�ACBEZ\Z�B	�?HK[ ACBED�[MHK^IHXDIUW`�]�`�]M�±^aLMH�BVDI`�HK]_^-T�^I`�BE]�BVApACBE�MDJ1BE`\]�^IG��QLMHK]îTVZ�Z�J/BV`�]_^aG�BVAp^aLMH
^IDI`²T�]M�E�MZ�T�^a`\BE]OZ\`�H�BV]�^aLMH�GaT�U�H�^ILMDIHKH�r�[M`�UWHX]MG�`�BE]MTVZ�L_� J/HKDIJMZ�TV]MH�`�] ��� ¶$ACBEDj[MHK^IHXDIUW`�]�`�]M�
^ILMH�BVDI`�HK]_^-T�^I`�BE]±BVAs^���B�J1BE`�]_^IG¡�QLMHK]�TVZ\Z�J1BE`\]�^IGzBVAs^aL�H�^aD�`²TV]��E�MZ²T�^a`�BV]�Z�`\HWBV]ø^aL�H�GaT�U�H
Z\`�]MH�¶MTV]M[�ACBED�J1HXDYACBEDIUW`�]M��^aLMHzZ�B	��HXDur�[M`\U�HK]MGI`\BE] TVZ/J/B	��HXDQ^aHXGY^aGKP

��P � wjZ\�EBEDI`b^aLMU

c ]M�KDIHXUWHX]_^aTVZy`�]�GIHXDY^a`\BE]ª�Q`�Z\Zh�1H��MG�HX[ç^aB��XBV]MG�^IDI�M��^ù^aLMH�^IDI`²T�]M�E�MZ�T�^a`\BE]MGXP&k�`�D�G�^´¶�TV]
HKU�J�^��ô[MT�^-T±G�^aD��M�K^I�MDIHO`�G��XD�H´T�^IHX[ ^IL T�^�DIHKJMDIHKGIHX]_^IGùT Ö r ��Þ�r�[M`\U�HK]MGI`\BE] TVZ�^aDI`�TV]M�E��Z²T�^I`�BE]$P
whG�J1BE`\]�^IGQTVDIHz`\]MGIHKD�^aHK[$¶M^aL�H�[M`\U�HK]MGI`\BE]ùBVAn^aLMHp^IDI`²T�]M�E�MZ�T�^a`\BE]`�]��XDIHXTVGIHKG�TVGQ]MHX�KHXGIGITVD���G�B
^IL T�^y^ILMH��X��DIDIHK]_^z[M`�UWHX]MG�`�BE]OH ��� TVZ\Gy^aLMH�[M`�UWHX]MG�`�BE]�BVA7^aLMH�GIU�TVZ�Z\HXG�^yT �W]MH�G�J TV�XH��j^IL T�^
�KBE]_^-TV`\]MG>^aLMHQJ1BE`�]_^;G�HK^´P7g�L�`�G;`�G;TVZ\Z�B	��HX[��/HK�´TV��GIHQ^aLMHQ�EHKBEU�H�^aD�`��sJMD�HX[M`\�´T�^IHXG;GI��JMJ/BVD�^;^aLMH
Z\B���HXDur�[M`\U�HK]MGI`\BE] TVZVBEJ/HKDaT�^I`�BE]�GX¶ET�]M[���Hs�´T�] ���MHXDY�¡^ILMH?[MT�^-T�G�^aD��M�K^I�MDIH�ACBED(`b^aGn[M`�UWHX]�GI`�BV]$P
k BED�H �MT�U�JMZ\HV¶M�QLMHK]O^ILMHp³ DIGY^hJ1BE`\]�^Q`\GQ`�]MG�HXD�^IHX[$¶ ^ILMHz[M`�UWHX]MG�`�BE]ù`\]M�XD�H´TVG�HXGQACDIBEUlr �p^aB���P
�çLMHK] ^ILMHùGIHK�XBE]�[ [M`\G�^a`\]M�K^�J/BE`\]_^�`�G�`\]MGIHKD�^IHX[$¶;^aLMH�[M`\U�HK]MGI`\BE]�`�]��XDIHXTVGIHKG�ACDIBEU ��^aB �EP
�çLMHK]±^ILMH�]MH ��^¡J1BE`�]_^y^IL T�^z`\Gp]MBV^z�XBVZ�Z�`\]MH´T�D��Q`b^aL�^aLMH�H ��`\G�^I`�]M�ùJ1BE`�]_^IGp`�Gy`\]MGIHKD�^aHK[$¶�^aLMH
[M`\U�HK]MGI`\BE]W`�]M�KDIH´T�GIHXG�^aB���P>g�LM`\G�JMD�B��KHXG�G?�XBV]�^I`�]��MHKGs�M]_^a`\Z/T�Z�Z J1BE`�]_^aG�L T´�EHh�/HKHX]`\]MGIHKD�^IHX[$P
ws^zT�]��O`�]_^IHXDIUWHX[�`²T�^IH�G�^IHXJ�`\]�^aLMH�T�Z��EBED�`\^ILMUO¶ST���TVZ\`�[�^aD�`²TV]M�V�MZ²T�^I`�BE]�H���`\G�^aGK¶�TV]M[�G�B^aLMH
GY^aDI���K^a��DIHU�T´���/HW^aDaT´�VHXDIG�HX[ TV]M[xBE��^aJ���^´POfhBV^IH�^IL T�^¡^aLM`\G�^aD�`²TV]��E�MZ²T�^a`�BV]�U�T´�±]MBV^��/H
AC�MZ\Z\�_r�[�`�UWHX]MG�`�BE] T�Z/T�Aµ^aHXDQT�Z�Z ^ILMHzJ/BE`\]_^aG�L T´�EH¡�1HXHX]�`�]�GIHXDY^aHK[$P

wj] TV[M[M`b^a`\BE] TVZ�³ �K^I`\^a`\BE�MG��EHKD�^IH����´TVZ\Z�HK[ô^ILMH�`�]�³ ]�`\^aHù�VHXD�^IH���`�GWTV[�[MHX[ ^aBøTVZ�Z\B��lACBED
�KBE]_�EHX]�`�HX]��XH��QLMHK]�[MH´T�Z�`�]��W�Q`b^aLOA�T��XHXGhBE]O^ILMH��KBE]_�EH ��L��MZ\ZnB�A>^aLMH�J/BV`�]_^aGK¶/T�]M[�TV]_���XHKZ�Z
�KBE]_^-TV`\]M`�]M��^ILMH¡`�]�³ ]�`\^aHy�VHXDY^aH��O`\G��´TVZ\Z�HX[�TV]�`�]�³ ]M`\^IHp�XHKZ�Z¢P�N>�EHKD����XHKZ�Z�`\GQTVZ�Z\B���HX[�^aB�L T´�VH
��� �D��*(*6�'"e3W����!k�&��"�3%�[3�	������(�[���5"%�6���9��! 3�	����EDD����"%$5��C���@
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T�^�UWBEG�^�BE]�H¡LMTV]M[MZ\H¡^IBW^ILMH�`\]�³ ]M`b^aHy�VHXD�^IH��/PQ�?HK�´TV�MG�H�BVA(^aLMH¡�MG�H�BVA(^aLMH¡`�]�³ ]M`\^IHp�EHXDY^aH � ¶
H��EHXDY�x�KHXZ\Z�L T�G�^aL�H�AC�MZ\Z7GIHK^�BVA�]MHK`��EL��1BEDI`\]M�O�KHXZ\Z�G�TV]M[xZ\B	�?HKDYr�[�`�UWHX]MG�`�BE] T�Z>A�TV�XHKG�HK�VHX]�`\A
^ILMHù�XHKZ�Z?`\G�BE]�^aL�Hù�XBE]_�EH � L��MZ�Z�BVAQ^aLMH^IDI`²T�]M�E�MZ�T�^a`\BE]$P�wj[�[M`\^I`�BE] T�Z�Z\�V¶>T �Vr�[�`�UWHX]MG�`�BE] T�Z
^IDI`²T�]M�E�MZ�T�^a`\BE]WTVGs`\^�`�G�DIHKJMDIHKGIHX]_^IHX[�LMHXD�Hy�Q`\^aLT��EHKD�^aH ��T�^?`�]�³ ]�`\^��W`�G�LMBEUWHXBEUWBEDIJ�LM`�� � ^aB
T �Er�GIJML�HXDIH�`�] ������� PhkSBVDhH �MT�U�JMZ\HV¶1�_��GY^-TVDY^a`�]����Q`\^IL�T�^aDI`�TV]M�E��Z²T�^I`�BE]�BVA7J1BE`\]�^IGhBV]�^aLMH
JMZ�TV]MH¡TV]M[��XBV]M]MHX��^a`\]M��T�Z�Z$J1BE`�]_^IG�BV]�^ILMH��KBE]_�EH ��L��MZ\Z$^aB�^aLMH¡`�]�³ ]M`\^IHy�EHKD�^aH �/¶1^ILMH�D�HXG��MZ\^
`\GzT�^IDI`²T�]M�E�MZ�T�^a`\BE]�^aLMT�^¡`�GzLMBEUWHXBEUWBED�JMLM`���^aBOTO�	r�GIJ�LMHXD�HVP �øHW�EHX]MHKDaTVZ\`��KH�^aLM`\G¡`\[MH´TùG�B
^IL T�^�T�^aD�`²TV]M�V�MZ²T�^I`�BE]�`�] ��� JMZ\�MG�^aLMHz`\]�³ ]M`b^aHy�EHKD�^IH���`�G�L�BEU�HKBEUWBEDIJML�`��j^IB�T���r�GIJML�HXDIH�P

wjG�[M`�G��X�MG�GIHK[î`\]�v�HK�K^I`�BE]ª��P � P ��¶QT±DIHK�E�MZ²T�DW^IDI`²T�]M�E�MZ�T�^a`\BE]�`�] � � �KBEDID�HXGIJ1BE]M[�G�^aB�T
J1BEZ\� LMHK[MDIBV]�`�] ���&��� P±g�L�H���JMJ/HKD��1BE�M]M[�^aL�HXBED�HXU ACBVD�J1BEZ\� LMHK[MDaT�GY^-T�^IHXG�^aLMT�^WTV]_� �Vr
J1BEZ\� LMHK[MDIBV] �Q`b^aL �î�VHXD�^I`��KHXG�LMTVG � Ö � � � � �	� Þ�A�TV�XHKG�BVAyTVZ�Z�[�`�UWHX]MG�`�BE]MGKP g�LMHKDIH�ACBEDIH�¶?^aLMH
]��MU��1HXD�BVAp�KHXZ�Z\G�B�A¡T±^aD�`²TV]��E�MZ²T�^a`�BV] `\] � � `�G � Ö � ��� ��������� �	� ÞÀ¶s�QLMHXD�H �,`\GW^ILMH�]��MU��1HXD
BVA�`\]MJM��^pG�`\^IHXGXP�v�J1HX�K`\³ �XTVZ�Zb�E¶/^ILMH�]��MU��1HXDpBVA��KHXZ�Z\GyBVA�T�ACBE�MDur�[M`\U�HK]MGI`\BE] TVZ�^IDI`²T�]M�E�MZ�T�^a`\BE]
`\G�� Ö � � ÞÀ¶zTV]M[�TV]_�,T�Z��EBED�`\^ILMU U��MG�^�^-T ��H�� Ö � � Þ`�]ç^aL�H±��BEDIGY^��XTVGIH�P v�`\]M�XH��?Hø�MGIH
`\]M�XD�HXUWHX]_^-TVZ(`�]MG�HXDY^a`�BV]�^aLMH���BEDIGY^¡�´TVG�H�DI�M]M]�`�]M�ù^a`\U�H�BVA;^aLMH�T�Z��EBED�`\^ILMU JMDIHKGIHX]_^IHX[xL�HXDIH
`\G�� Ö � �ÀÞ�P

g�LMH�JMG�HX�M[�B��KB�[MH�B�A ^aLMHs`\]M�XD�HXUWHX]_^-T�Z�`�]�GIHXDY^a`\BE]�TVZ\�EBEDI`b^aLMU,`�G�J�DIHXG�HX]_^aHK[�`\]�wjZ\�EBED�`\^aL�U
�EP c ^�T�JMJMZ�`\HXGù^aB �XBV]MG�^IDI�M��^a`�]�� �1BV^aLî� TVG�`��øTV]M[îDIHX�V�MZ²TVDù^IDI`²T�]M�E�MZ�T�^a`\BE]MGXP g�LMH±U�TV`�]
[M` � HKDIHK]M�XH�Z�`�HKGz`�]ø^ILMH�[�HK^aHKDIUW`�] T�^a`�BV]±B�As^aLMH��XBE]�� `���^�D�HX�E`\BE]$P��øH��Q`�Z\Z7[M`�G��X�MG�G�LMB	�|^aB
[MH�^aHKDIUW`�]MH¡^aLMH��KBE]�� `\�K^jDIHX�V`�BE]�`\]��1BV^aL��XTVGIHKGp`�]�v HX�K^I`�BE] ��P×��P ��T�]M[�`�]�`\U�J�Z�HXUWHX]_^aT�^a`\BE]
[MH�^-TV`\Z$`�]Ov�HK�K^I`�BE]��MP �MP
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G��MJMJ1BED�^?[MHXZ\HK^a`\BE]�B�A4J/BE`\]_^aGX¶ GIB�^aLM`\G?LM`\[M[MHX]�J/BE`\]_^��Q`\Z�ZS]MHK�VHXD��1HX�KBEU�H�� `�GI`\�MZ�H�P>��B���HK�VHXDK¶
�QLMHK] ^aLMH�J TV����TV�EH`\G�UWB [M`\³ HK[ø^IB�TVZ�Z\B	� ACBED�[�HXZ�H�^a`\BE]MGX¶�LM`�[M[�HX] J1BE`�]_^IG�G�^IBEDIHK[�`�]ø�XHXZ\Z�G
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�KBE]_^-TV`\]�^ILMHQ�?HK`��EL_^aHK[�J1BE`�]_^;`\]MGI`\[MH�BED;BE]�^aLMH��1BE�M]M[ T�D���BVA/^aLMHQ�KHXZ�Z"P c A$T¡�KHXZ�Z�`�G7ACBE�M]M[�^aB
�1HQ`�]��XBE]�� `���^��Q`b^aL � ¶E^ILMH��XHXZ\ZM`�G;U�TVD ��HX[�TV]M[WGIHXTVDI�-LJ�DIB �XHXHK[MG;^aB¡H´TV�-L�BVA `b^aG;]MHK`��EL��1BEDIG
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w DIHK�X�MD�GI`\�VH�T�Z��EBED�`\^ILMUë`\Gp�MGIHK[ø^IB�³MZ�Z¢¶�BVDpG�^-T�DX¶�^aLMH��KBE]�� `\�K^¡DIHK�E`�BE] PWiz`b�EHX]øTùG�^aTVDYr
G�L TVJ1HX[ôLMBEZ\HBVA��XBE]�� `���^a`�]����XHKZ�Z�GK¶;T�]MHK��XHKZ�Z?U��MG�^��1Hù�XD�H´T�^IHX[�ACBED�HXTV�-L�A�TV�XH�^�BE] ^aLMH
�1BE�M]M[MTVD���B�Aj^aL�H�L�BEZ�H�P c UWJ1BED�^aTV]_^aZ\�V¶�]�HX`��VL �1BED�`�]M��D�HXZ²T�^a`�BV]MGILM`\JMG��1HK^���HXHX]�^aLMH�]MH��QZ\�
�KDIH´T�^aHX[ù�KHXZ\Z�G?U��MG�^?�/Hy���M`�Zb^?G�B�^aL T�^?^aDIT´�EHXD�GaTVZ BVA�^aLMHh^aDI`�TV]M�E��Z²T�^I`�BE]WT�Aµ^IHXD�^ILMHyGY^-TVD�BEJ/HKDYr
T�^I`�BE]O�?BED ��GpJMDIBEJ1HXD�Z\�VP c ]�BV^ILMHXDy��BED�[MGX¶�J T�D�^pBVA�D�HKACBED�U�`\]M�ùT���TVZ�`\[O^IDI`²T�]M�E�MZ�T�^a`\BE]O`\Gj^aB
�KBEDID�HX�K^IZ\�OGIH�^¡^ILMH�]MHK`��EL��1BEDIGyB�A�HXTV�-L±]MHK�°�XHKZ�Z��KDIHXT�^aHK[$P�g�LMH�A�TV��^y^aLMT�^p^aLMH��XBE]��M`��K^zD�H�r
�E`\BE]�`�G;G�^aTVDYr�GIL T�J/HK[U�HXTV]MG7^aLMT�^�^ILMH��/BE��]M[ TVDY��BVA ^ILMHh�KBE]�� `\�K^�DIHK�E`�BE]�`\G�L�BEU�HKBEUWBEDIJML�`��
^IBùT�GIJ�LMHXD�HVPzg�LMHXD�HKACBED�HV¶�`b^j`\Gj]MBV^j]MHX�KHXG�GaTVDY��^aBH ��TVU�`\]MH��EHKBEUWHK^aDY���QLMHX]�G�^aTVDID�`�]M�W^aLMH
�KBE]�� `\�K^QDIHK�E`�BV]$P7g�LMHzG�^aTVDID�`�]M�WTVZ\�EBEDI`b^aLMU `\G�`�UWJMZ�HKU�HK]�^IHX[�T�^�^ILMHz[ T�^-T�GY^aDI���K^a��DIH¡Z�HK�VHXZ"P
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�KHXZ�Z"�O`\G��KDIH´T�^aHX[ª�Q`b^aLª^ILMH�GaT�U�H��EHXDY^a`\�XHXG�T�G�^aLMHOA�TV�XH�^^aL T�^`�G�BE]ª^aL�H��/BV�M]M[ TVDY� B�A
^ILMH��XBV]�� `���^yD�HX�E`\BE]��M��^y�Q`\^IL�BE]MH¡�EHXDY^aH ���XBVDIDIHKGIJ1BE]M[M`\]M�^aB�^aLMH¡�EHXDY^aH ��^aB��/H�`\]MGIHKD�^IHX[$P
f�H�� ^´¶>G�H´TVD��-L�JMDIB �XHKHX[MG�^aB�^ILMH�]MHK`��EL��1BEDI`\]M��A�TV�XH�^aG�^IL T�^�TVDIH�TVZ�G�B�BE]ø^aLMH��/BE��]M[ TVDY�øB�A
^ILMH��XBE]��M`��K^�D�HX�E`\BE]$Plv�`\]M�XH�^ILMH��XBE]��M`��K^�D�HX�E`\BE]ç`�GùGI`\U�J�Z\� Tô�KBEZ�Z\HX��^a`�BV]�BVA��KHXZ\Z�GX¶�^aLMH
]MHK`��EL��1BEDI`\]M��A�TV�XH�^aG�BE]�^ILMH��1BE�M]M[MTVD�� TVD�HO]�BV^ ��]MB	�Q]�`\U�UWHX[M`�T�^aHKZ\�VP wë�X`\DI�X��Z²T�^IBED�`�G
�MG�HX[�^IBW� `\GI`\^��KHXZ�Z\Gh��]�^I`�Z$^ILMH�]MH � ^y�1BE�M]M[ T�D��ùA�TV�KHK^h`�GQ[M`�G��XB	�EHKDIHK[$Pjk BEDQH �MT�U�JMZ\HV¶S`�]�^���B
[M`\U�HK]MGI`\BE]MG?T�G�HX�EUWHX]_^QBED?HX[M�EHzZ\`�HXG�BE]ù^aLMHp�1BE�M]�[ TVD���BVA4^aLMHp�KBE]�� `\�K^�D�HX�E`\BE]$P7gnDI`�TV]M�EZ\HXG
TV[ �ITV�XHK]�^�^aBWBE]MH¡BVA>^ILMHz�EHXDY^a`\�XHXG�BVA>^ILM`�GQHK[M�EH�TVDIH¡�X`\DI�X��Z²T�^IHX[OTVDIBE��]M[��M]_^I`�Z4T�^aDI`�TV]M�EZ\Hp`�G
ACBE��]M[^aL T�^�`�GsBV]�^ILMHy�1BE�M]M[MTVD���BVA4^aLMHp�KBE]�� `\�K^�D�HX�E`\BE]$P c ]ù^aL�DIHXHp[�`�UWHX]MG�`�BE]MG?T�^aD�`²TV]M�VZ�H
Z\`�HXG�BV]�^aL�H��1BE�M]�[ TVD��ôB�Aj^aL�HO�KBE]�� `\�K^WDIHK�E`�BE] ¶?GIB�^aH�^aDITVLMHX[�DaTxT�[ �ITV�XHK]_^�^IBøBE]�HOBVAh^aLMH
HK[M�EHXGpB�A7^aLM`\Gj^aD�`²TV]M�VZ�H�TVDIH��K`�D��X�MZ�T�^aHK[�TVDIBE��]M[��M]_^a`\Z�T�^IHK^aDITVLMHK[MDIBE]�`\GhACBE�M]�[�^aL T�^y`�GyBE]
^ILMH��1BE�M]�[ TVD��±BVA?^aLMH�DIHX�V`�BE]$Pk�`�] T�Z�Z\�V¶�`�]±ACBE�MD¡[M`�UWHX]MG�`�BE]�G�T�^aH�^aDaT�LMHX[MD�BE] Z\`�HXGzBE]±^aLMH
�1BE�M]M[MTVD���BVA?^aLMH��XBE]��M`��K^�DIHK�E`�BV]$¶(G�B�J1HX]_^-T�LMHX[MDIT�TV[ �IT��XHX]_^�^aB�BV]MH�B�As^aLMH�^aD�`²TV]��EZ�HKG¡B�A
^ILM`�Gj^IHK^IDaTVLMHK[MDIBV]�TVDIH��K`�D��X�MZ�T�^aHK[�TVDIBE��]M[��M]_^a`\Z>TJ1HX]_^-TVL�HX[MD�BE]�`�GhACBV�M]M[�^aL T�^y`�GjBE]�^aLMH
�1BE�M]M[MTVD���BVA�^ILMH��XBE]�� `���^zDIHX�V`�BE]$P�ws^z^aLM`\GpJ/BE`\]_^´¶$^aL�H�]MH�� ^¡�/BV�M]M[ TVDY��A�TV�KHK^z`�G ��]MB	�Q]$¶
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]MHK`��EL��1BEDI`\]M�D�HXZ²T�^a`�BV]MGILM`\JMGyL T´�VHW�1HXHK]øG�HK^XP�g�LMH�BEZ�[��KHXZ\Z�G Ö ^IL T�^zT�DIH�G�^I`�Z\Z�U�TVD ��HX[±TVGp`�]
�KBE]�� `\�K^ÀÞsT�DIHzGI`\U�JMZb��[�HXG�^IDIB	�EHK[$P
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`\GpLM`�[M[�HX]$P�g�LMHW��HX`\�EL_^aHK[xJ1BE`�]_^z`�GpG�`�UWJMZ\��G�^IBEDIHK[x`�]±T�Z�`\G�^zU�TV`�]_^-T�`�]MHK[�����^ILMH��XHKZ�Z7`�]
�QLM`\�-L `\^IG��KHX]_^aHKD�`�G¡Z�B �´T�^IHX[$¶7T�]M[x^aL�HXDIH�`�G¡]MB��XBV]�� `���^�D�HX�E`\BE]x^aBO[MHK^IHXD�U�`\]MHTV]�[ G�^aTVDXP
��B���HK�VHXDK¶7`\^¡`�GzJ1BEGIG�`��MZ\H�ACBVD�BE]�H�BEDzUWBEDIHWGI`b^aHKG¡^IB��1HX�XBVU�H�LM`\[M[MHX] T�Aµ^aHKDz^ILMH�`\]MGIHKD�^I`�BE]
BVAyT±��HX`\�EL_^aHX[�J/BV`�]_^WGI`\^IHVPªwhGTV] BE��^IJM��^�BVAy^ILMHO�KBE]�� `\�K^�DIHK�E`�BE] [MH�^aHXD�U�`\] T�^I`�BE]ôTV]�[
GY^-TVD�DI`�]��M¶�T��EHK�K^IBEDzBVA��VHXDY^a`��KHXGp^aLMT�^p�?HKDIH�`�]_�VBEZ\�VHX[�`�]�^ILMH��XBE]��M`��K^yDIHX�V`�BE]�`\GpJMDIB [M�M�KHX[$P
ws^h^aLMH��1HX�V`�]M]M`\]M��B�A7^aLMH�G�^-T�DIDI`\]M�JMD�B��KHX[M��DIHV¶ H´TV�-L��VHXD�^IH���`�G�U�TVD �VHK[$PywjGh^aLMH��KBE]�� `\�K^
D�HX�E`\BE]�`\G�G�^aTVDID�HX[$¶��EHXDY^a`\�XHXG�BE]�^aL�Hs�/BV�M]M[ TVDY��B�AM^aLMH?DIHX�V`�BE]�TVDIH��M]MU�TVD ��HX[$P;v �M�-L��EHKD�^a`\�XHKG
BE�_� `�BV�MGIZb��[MB�]MB�^��1HX�XBVU�HWLM`�[�[MHX]$P�g�LMH�U�TVD �VHK[x�EHKD�^a`\�XHKG�^aL T�^�D�HXU�TV`�]øT�^¡^aLMH�HX]M[ B�A
^ILMH�G�^aTVDID�`�]M��JMDIB �XHK[M�MDIH�T�DIH�`\]�^IHXD�`�BED�^aB^aL�H��XBE]�� `���^pDIHK�E`�BE] ¶$TV]M[��Q`\Z�Zn�/H�G�^aBVDIHX[�`\]�^aLMH
�KHXZ�Z `�]ù�QLM`��-L�^aL�HK��Z�B �´T�^aHX[ P
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T��KHXZ�Z"¶;TV]M[ ^ILMH�?HK`��EL_^IHX[ôJ/BV`�]_^�`�G�^aLMHK]�T�[M[MHX[�^IB�^aLMHù�KHXZ�Z��×G�Z�`�GY^�BVA�LM`\[M[MHK]ô��HX`\�EL_^aHK[
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^ILMH�GY^-TVDY^a`\]M���XHXZ\Z;`�GzBE]MHWBVA?^ILMHW�XHXZ\Z�G¡TV[ �IT��XHX]_^¡^aB�^aLMHW]MH��QZ\��`�]�GIHXDY^aHK[ø��HX`��VL�^IHX[øJ/BE`\]_^´P
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g�LMHKDIH�ACBEDIH�¶/^aL�H�HK]�^I`�D�H¡^IDI`²T�]M�E�MZ�T�^a`\BE]ù[MB HXGj]�BV^jLMT	�VH�^IB��1H�GIHXTVDI�-L�HX[�DIHKJ/HXT�^aHK[MZ\�ù^IB�³ ]�[
^ILMH��KHXZ�Z\G�`\]±�QL�`��-Lx^ILMH�LM`\[M[MHK]x�?HK`��EL_^IHX[ J1BE`�]_^IG�TVD�H�Z\B��XT�^aHK[$P c ]MG�^IH´TV[ ¶7BE]MZ\��^ILMHT�DIH´T
Z\B��XTVZ ^aB�^aL�Hy�XBE]�� `���^sDIHK�E`�BV] Ö ^ILMHy�XHKZ�Z\GsTV[ �IT��XHX]_^�^IB�^aLMHj]MHK�QZb�`�]�GIHXDY^aHK[�?HK`��EL_^aHK[�J/BE`\]_^ÀÞ
�Q`\Z�Z �1HzGIHXTVDI�-LMHK[$P

v�`\]M�XH�[�HXZ�H�^a`\BE]MGùTVD�H�]MBV^��EHK^�G��MJMJ1BED�^IHX[$¶Q^aL�HXGIH�L�`�[M[MHK]ª�?HK`��EL_^IHX[çJ/BV`�]_^aG��Q`\Z�Z�]MBV^
�1HX�KBEU�H�� `�G�`��MZ\HVP��?��^�GY^aBED�`�]M�^ILMHXU§�Q`b^aLM`\]�^aLMH��XHKZ�Z\Gy^aL T�^¡LM`\[MH�^aL�HXU¦`�Gy^ILMH�³ DIGY^�GY^aHKJ
^IB��?TVD�[O`\U�JMZ\HXUWHX]_^a`\]M��T�[�� ] TVUW`��zT�Z��EBED�`\^ILMUOP

��P �MP	� c ]MGIHKD�^a`\]M�WBE��^aG�`�[MHy^ILMH¡T �W]MHzL��MZ�Z

�çLMHK]�^aL�H±J1BE`\]�^ù^IB��1H�`�]MG�HXDY^aHX[î�´T��MGIHKGO^aL�H±[�`�UWHX]MG�`�BE]çBVA¡^aLMH�^IDI`²T�]M�E�MZ�T�^a`\BE] ^aB
`\]M�XD�H´TVG�H?�_�¡BE]MHV¶�^aLMH��XBE]�� `���^>DIHK�E`�BV]�TVJ�JMDIB_T��-L��´TV]�]MBV^(�/H��MGIHK[$P>wjG([M`�G��X�MG�GIHK[�`�]�v HX�K^I`�BE]
��P ��¶V^ILMHs[ T�^-TjGY^aDI���K^a��DIH�DIHKJMDIHKGIHK]�^IG;Z�B	�?HKDYr�[M`�UWHX]MG�`�BE]MTVZ_^aDI`�TV]M�E��Z²T�^I`�BE]MG4�_���MGI`\]M�zTjGI���MGIH�^
BVA�^aL�H��VHXDY^a`��KHXGp^aB�DIHKJMDIHKGIHK]�^�Z�B	��HXDur�[M`\U�HK]MGI`\BE] TVZ(�XHXZ\Z�GKP �çLMHX]xTù]MHK�¨J/BE`\]_^z`�Gp`�]�GIHXDY^aHK[
^IL T�^��´TV�MG�HXG�^ILMH�[M`\U�HK]MGI`\BE]xB�As^aLMH�^aDI`�TV]M�E��Z²T�^I`�BE]�^IB�`�]M�KDIHXTVGIH�¶>H´TV�-L�H ��`�G�^I`�]M�O�XHKZ�Z��MGIHKG
^ILMH�]MH�� ^�T´��TV`�Z�TV�MZ�Hz�EHKD�^IH���^IB�GY^aBED�H�^aLMH��VHXDY^aH���BVA�^ILMH�J1BE`�]_^y^IBù�/H�`\]MGIHKD�^aHK[$P�g�L�H�³MDIG�^
GY^aHXJ��QLMHK]ø`\]MGIHKD�^a`\]M�^aL�H�]MHK�¨J/BE`\]_^p`�Gy^IB�Z\B�BVJ�^aLMBV�M�EL±TVZ�Zn^aLMH�H ��`\G�^I`�]M�ù�KHXZ�Z\GpTV]M[±TV[�[
^ILMH�]�HK� �VHXD�^IH��ø^aB�H´TV�-Lx�XHXZ\Z¢PWg�LM`�G¡`�]��XDIHXTVGIHKG¡^ILMHW[M`�UWHX]MG�`�BE]±BVA?H´TV�-LøH���`�GY^a`�]��O�KHXZ�Z;�_�
BE]�HVP

c U�TV�E`�]�H�^aLMH�G�`�UWJMZ�HKG�^p�XTVGIH�B�AsTBE]�H�r�[�`�UWHX]MG�`�BE] T�Zn^IDI`²T�]M�E�MZ�T�^a`\BE]$Ppg�LM`\] ��BVA;^aL�`�GpTVG
T��X`\DI�K�MZ²TVD?GIH ���MHK]M�XH�BVA�TVZ\^IHXDI]MT�^a`\]M��HX[��EHXG�TV]M[��EHKD�^I`��XHKGX¶ �Q`\^IL�BE]MHpBVAn^aLMHp�VHXD�^I`��KHXGQ�/HK`�]M�
^ILMH�`�]�³ ]�`\^aH��VHXDY^aH�� Ö ^aLMHKDIH�ACBEDIH�¶n^ILMHXD�H�T�DIH�^��?BO`�]�³M]M`\^IH�HX[M�EHKG-ÞÀP �çLMHK]xT�]MH�� �EHKD�^aH �±`�G
TV[�[MHX[WBE��^IGI`�[�HQ^ILMH�T �W]MHQL��MZ�Z"¶_H´TV�-L�HX[M�EH Ö `�]M�KZ��M[M`\]M�p�1BV^aL�`�]�³ ]M`\^IH�HX[M�VHXG-Þ7`�G;T��M�EUWHX]_^aHK[
�Q`b^aLù^aLMHz]MH��&�EHKD�^IH��/P�g�L�HXDIH�ACBEDIH�¶SH´TV�-L�³ ]M`\^IHpHX[M�VH¡�1HX�KBEUWHXG�T�³M]M`\^IHyA�TV�XH�¶STV]M[�^aLMHp^���B
`\]�³ ]M`b^aHsHK[M�EHXG��1HX�XBVU�HQ`�]�³ ]M`\^IH?A�TV�KHXGXP;��B	�?H��EHXDK¶�HXTV�-L�B�A/^ILMHXG�H�A�TV�KHXG;]MB	��L T�G�TzTV[ �ITV�XHK]�^
A�TV�KH�TV�KDIBEG�GjACDIBVUä^ILMH�]MH��°�VHXDY^aH���^aL T�^y`�Gh]MBV^h�EHK^y[MHK³ ]�HX[$PzN;TV�-L�BVA7^ILMH�³ ]�`\^aH¡�EHKD�^a`\�XHKG
]MB	�¬Z\`�HKG�BE]�^ILMH¡�XBE]_�EH �OL ��Z�Z¢¶MTV]M[�G�B�`\]�³ ]M`b^aHyA�TV�KHXG�]MHXHK[O^IB��1H��KDIHXT�^aHK[OACBED�HXTV�-L�BVA(^aLMH
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k�`\�E�MD�H ��P��EP¬tyHKU�BV]MG�^IDaT�^I`�BE] BVAz`�]�GIHXDY^a`\]M��TxJ1BE`�]_^�BE��^IGI`�[�H�^aLMH�T �W]MH�L��MZ�Z�BVA¡TxBV]MH�r
[M`\U�HK]MGI`\BE] TVZ1^aD�`²TV]M�V�MZ²T�^I`�BE] P

BED�`��E`\] TVZ�³ ]M`b^aHQHX[M�VHXG;^aBz�/H�^ILMHh�KBEDID�HXG�J/BE]�[M`�]M�¡]MHK`��EL��1BEDIG7BVA/^aLMH�³ ]�`\^aH�A�TV�KHXG�TV�KDIBEG�G�ACD�BEU
^ILMH�]�HK� �VHXD�^IH��/P�v�HKH�k�`\�E�MD�H ��P ��ACBED¡TV]±`�Z�Z\�MG�^IDaT�^I`�BE]�BVAs`\]M�XD�H´TVG�`�]M�OT�BV]MH�r�[M`�UWHX]MG�`�BE]MTVZ
^IDI`²T�]M�E�MZ�T�^a`\BE]�`\]�^IB�^��?BW[M`�UWHX]�GI`�BV]MGXP

fhB	�°`�U�TV�E`\]MH�^ILMH�Z�B	��HXDYr�[M`�UWHX]�GI`�BV] TVZn�´TVG�HWB�A?T^���B�r�[�`�UWHX]MG�`�BE] T�Zn^IDI`²T�]M�E�MZ�T�^a`\BE]�BE]
^ILMH�JMZ�TV]MHVPzN;TV�-L�A�TV�KH��MG�HXGy^aL�DIHXH�B�A7³M�EH�BVA;`b^aGh�VHXDY^aH���L TV]M[MZ\HXGK¶�TV]M[�HXTV�-L�HX[M�EH�BE]�^aLMH
�KBE]_�EH���L��MZ�Z�`\G�TV]�HK[M�EH¡BVA;TV]�`�]�³M]M`\^IHzA�T��XHVP?g�LMHX]�TW]MHK�&J/BE`\]_^h`\GQ`�]MG�HXD�^IHX[�^IL T�^��´T��MGIHKG
^ILMHh[�`�UWHX]MG�`�BE]�^aB�`�]M�KDIH´T�GIHQ^aB�^ILMDIHKHVP7g�LMHK]H´T��-L�A�TV�XH�`�G;� `�G�`\^aHK[TV]�[�`\^IG7ACBE�MD�^IL��VHXD�^IH���`�G
G�HK^p^aB^ILMH��EHKD�^IH���^IBù�/H�`\]MGIHKD�^IHX[ Ö H��EHX]±`�]�³ ]M`\^IH�A�TV�KHXGK¶$�QLM`��-L�HXG�GIHK]�^I`²TVZ\Z\�O�XBE]�]MHX��^aGp^aLMH
�VHXD�^IH��W^aB��/H�`�]�GIHXDY^aHK[�^aB¡^aLMH�`�]�³ ]M`\^IH��EHXDY^aH � ÞÀP�N�T��-L�GI���-Lù�XHXZ\Z U��MGY^?L T´�VHpT¡]�HX`��VL �1BED�`�]M�
�KHXZ�Z�TV�KDIBEG�G�ACDIBEU¦^ILMH��EHKD�^IH�� ^IB��1H`�]MG�HXDY^aHX[ ¶;TV]M[ ^aL�`�G��Q`\Z�Z;�1H�[M`\GI�X��GIGIHK[�G�LMBEDY^aZ\�VP�whZ�Z
J1BE`�]_^IG�TVD�H�]MB	�äBE] ^ILMH��KBE]_�EH ��L��MZ�Z�BVAy^ILMH�^ILMDIHKH�r�[�`�UWHX]MG�`�BE] T�Zs^aDI`�TV]M�E��Z²T�^I`�BE]$¶;�QLM`\�-L
UWH´TV]�Gz^IL T�^�TVZ�Z�BVA?^ILMHW^ILMHWBEDI`\�E`�] T�Z(A�TV�KHXG¡]MB	� Z�`�H�BV]±^ILMH��KBE]_�EH � L��MZ\Z¢PWg�LMH�]�HX`��VL �1BED
BVA;HXTV�-L��XHKZ�ZnBEJMJ1BEGI`b^aH�^ILMH�]MH��°�VHXD�^IH���`�Gj��]M[MHK³M]MHX[$¶nTV]�[�`\^yG�LMBE�MZ\[��1H�TV]�`�]�³ ]M`\^IH��KHXZ�Z"P
g�LMHKDIH�ACBEDIH�¶�]MH��ª`\]�³ ]M`b^aH��XHKZ�Z\G;TVDIH��KDIH´T�^aHX[WACBED7H´T��-L�BVA1^aLMHQBED�`��E`\] TVZ�³ ]M`b^aHsA�TV�KHXGX¶�TV]M[WH´T��-L
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A�TV�KH�`\]x^aLMH�BEDI`\�E`�] T�Z>^aDI`�TV]M�E��Z²T�^I`�BE]�`�G�]MB	�lGIL TVD�HX[��1HK^���HXHK]�T�]�HK�l`�]�³M]M`\^IH��KHXZ�Z�TV]M[ôT
³ ]�`\^aHp�KHXZ\Z$^aL T�^QH ��`�G�^IHX[OT�^Q^aLMHz�1HX�E`\]M]M`\]M��BVAn^aLMHz`�]�GIHXDY^´P

g�LM`\G¡J�DIB �XHXG�G�`\GzTV�MG�^IDaTV��^aHK[ø^aBOTVZ\Z�B	�®ACBEDz`�]MG�HXD�^I`�]M��T�J/BV`�]_^zBE��^IGI`�[�H�^ILMHWT �W]MHWL ��Z�Z
BVA�T�^aLMD�HXH�r�[M`�UWHX]�GI`�BV] TVZ;^aDI`�TV]M�E��Z²T�^I`�BE]$POmyDI`\�E`�]MTVZ�Zb�E¶4H´TV�-L��KHXZ\Z��MG�HXG�ACBE�MD�BE��^�BVA�³M�EHùB�A
`b^aG��VHXD�^IH�� L T�]M[MZ�HKGX¶�TV]M[ôHXTV�-L ^IDI`�TV]M�EZ\H�BE]�^aL�Hù�XBE]_�EH � L��MZ�ZsB�Ah^ILMH^aD�`²TV]M�V�MZ²T�^I`�BE]±`�G�T
^IDI`²T�]M�EZ�H�BVA?TV]�`�]�³ ]�`\^aH��KHXZ\Z¢P�N;TV�-LøH���`�GY^a`\]M�ù�XHKZ�Z7`�Gh��`\GI`b^aHX[±TV]�[øL T�G¡`b^aGj³�Aµ^aL��EHXDY^aH �±GIHK^
^IB�^ILMHp�EHKD�^aH ��^aB��1Hp`�]MG�HXD�^IHX[$P;g�LMHK]$¶S]MHK�,`�]�³M]M`\^IHp�XHXZ\Z�G�T�DIHz�XD�H´T�^IHX[�^aB��/Hz]MHK`��EL��1BEDIG�B�A
^ILMH�BVDI`��V`�] TVZ(³ ]M`\^IH��XHXZ\Z�G¡�/HK�´TV��GIHT�Z�Z7BVA�^aLMH�³ ]M`b^aHWJ/BE`\]_^aG�TVDIH�]MB	� J TVDY^�B�A?^aL�H��KBE]_�EH��
L��MZ\Z�`�]ôACBE�MD�[M`�UWHX]�GI`�BV]MGXP wjZb^aLMBE���ELô`\^W`�G�U��M�-L UWBEDIH�[M` ���K�MZ\^�^IBø`\U�TV�V`�]MH`\]MGIHKD�^I`�]M�
T�J/BV`�]_^QBE��^IGI`�[�H¡^ILMH¡T �W]MH�L��MZ\Z�BVA7T�^aL�DIHXHÀr�[M`\U�HK]MGI`\BE] TVZ/^aDI`�TV]M�E��Z²T�^I`�BE]$¶�TV�MGY^aDITV�K^I`�]M��^aLMH
UWHK^ILMB�[�[�HXGI�KDI`\�/HK[�`\]�^aLMH�JMD�HK� `�BV�MG7J TVDITV�EDaT�JMLMG>^aBpBVJ/HKDaT�^IH�`�]�ACBE�MD�[M`�UWHX]MG�`�BE]�G>�/HK�XBEUWHXG
GY^aDaT�`��EL_^IACBVD��?TVDI[$P
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©s�hw e gQN;q¬�

{������ gQq c wjfyizojR�w7g c mpf cYd�e R4N d N;fhgnw7g c mpf

�MP�� c ]_^aDIB [M�M��^a`\BE]

{z}(~(�ùJ TV����TV�VHXGj^�� JM`\�´TVZ\Z\���MGIH�U��MZ\^I`�JMZ\HzZ�HK�VHXZ\GyBVA�TV�MGY^aDITV�K^I`�BE]O`�]�BED�[MHXDh^aBG�HXJ TVDIT�^aH
�EHKBEUWHK^aDY�OACD�BEU¯^aBEJ1BEZ\BE�E`��XTVZ�G�^IDI�M��^a�MD�HV¶4TV]�[�^IBùTVZ\Z�B	�®TV[���TV]��XHX[��MG�HXD�Gy^aBùH´T�GI`�Zb��H�� ^aHK]M[
�KHXD�^aTV`�] �XBVU�J1BE]MHK]�^IG�B�Ay^aLMH�Z�`\�MDaT�D��x�Q`b^aLMBV��^WDIHK�QD�`\^I`�]M�±�M]MD�HXZ²T�^aHX[ �XBVU�J1BE]MHK]�^IGXP�g�LMH
�KB�[MH¡[MHKGI`��V]�BVA(^aLMH ��� ^aDI`�TV]M�E��Z²T�^I`�BE]JMTV����TV�EHzACBEZ�Z\B��QG�^ILMH�BVDI�_TV]�`��´T�^a`�BV]�B�A�^aL�H � � TV]�[
� � J TV����TV�EHKGXP�whZ\^aL�BE�M�EL�TG�`�UW`�Z²T�D�L�`��EL�r�Z�H��EHXZ(�MDIHXT ��[MB	�Q]x`\Gy�MGIHK[$¶4�EHX]�HXDaT�Z�`��XT�^a`\BE]MGjTVDIH
U�TV[MH�^IB�DIH �MHX�K^z^ILMH�U�BVDIH��KBEU�J�Z�`��XT�^aHK[�G�^IDI�M��^a�MD�HWB�A � � ^aDI`�TV]M�E��Z²T�^I`�BE]MGKPztyHXG��XDI`\J�^a`\BE]MG
`\]��VBEZ\� `\]M��^aL�Hp[ T�^-T�GY^aD��M�K^I�MDIH�¶ �EHXBEUWHK^IDI`\�jJMD�HX[M`\�´T�^IHXGX¶MTV]M[�TVZ\�EBEDI`b^aLMU|��HXD�Hp[M`�G��X�MG�GIHX[�`�]
©?L T�J�^aHKD ��¶�TV]M[ô`�UWJMZ�HKU�HK]_^-T�^I`�BE]±[MHK^aTV`�Z\G��Q`\Z�Z?�1Hù[M`\GI�X��GIGIHK[�L�HXDIH�Pxg�LMHù^IDI`²T�]M�E�MZ�T�^a`\BE]
J T�����T��EH�HXUWJMZ\B�� GùT±^aLMD�HXH�r�Z�H��EHXZj[MHXG�`��E]$P¬ws^�^aLMH�Z\B	�?HKG�^�Z�H��EHKZ¢¶��XZ�TVGIG�HXGACBED�`�]M[�`\� `�[M�MTVZ
�VHXD�^I`��KHXGùTV]�[��XHXZ\Z�G�TVDIH��QDI`\^�^aHK]$P®my]MH�Z\HK�EHKZjLM`\�ELMHKDX¶�^aLMHO[ T�^aT G�^aD��M�K^I�MDIH�U�TV`\]_^-TV`\]MG�T
�KBEZ�Z\HX�K^I`�BE]�BVA��EHKD�^I`��XHKGQTV]M[ù�KHXZ�Z\G?^aB�DIHXJ�DIHXG�HX]_^Q^aLMHpGY^aD��M�K^I�MDIHpBVA�^ILMHpHX]_^I`�DIHh^aDI`�TV]M�E��Z²T�^I`�BE]$¶
�M��^y`\^�[MB HXGh]MBV^jBEJ/HKDaT�^IH�BE]�^aLMH��EHXBVU�H�^aDI`\��[MT�^-TWBVA>^aL�H�BE����HK�K^IGXPjws^h^aLMH�LM`��VLMHXGY^yZ�H��EHKZ¢¶
^ILMH¡^IDI`�TV]M�E�MZ�T�^a`\BE]ù�XZ�TVGIGhJMDIHKGIHK]�^IGj^aL�H�`�]_^IHXD�A�T��XH¡BVA>^aL�H�J TV����TV�VH¡^IB�^aL�H��MG�HXDXPQwh[���TV]M�XHK[
�MG�HXD�GpU�T´�OH���JMZ�BVDIH�`\]�^IB�^aL�H�Z�B	��HXDyZ�T	�VHXD�GzTV]M[�TV[M[��KB�[�H�`\A7^ILMHX`\DyTVJMJ�Z�`��XT�^a`\BE]�[MHXU�TV]M[MG
TV[�[M`\^I`�BE] T�ZSAC��]M�K^I`�BE] T�Z�`\^��VP�w�LM`��EL�Z�HK�VHXZ � `\HK�îBVA�^aL�Hy�XB [MHyBED��_TV]M` �´T�^I`�BE]��´TV]ù�1HjACBE��]M[`�]
k�`\�E�MD�Hy�MP��EP

�øH��Q`\Z�Z;³ DIGY^WJMDIHKGIHX]_^�^aL�H��KB�[�Hù[MHXG�`��E]ôBVA�^aLMHù[MT�^-T�G�^IDI�M��^a�MD�H Ö `�]��XZ���[M`�]M���X`�D��X�MZ�T�r
^IBEDIG���HX]��MUWHXDIT�^aBED�G ��`b^aHKDaT�^IBEDIGaÞ�¶�ACBEZ�Z\B���HX[��_��^ILMHy�EHKBEU�H�^aD�`��Q^aDaT�`\^aG��XZ�TVGIG�HXGK¶MTV]M[^ILMHh^IDI`�TV]�r
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Geometric traits Triangulation data structure

Triangulation

Cell base

Vertex base

User interface and algorithm

Objects and predicates Container and combinatorics

Template parameter

Derivation

Vertex Cell

k�`\�E�MD�H?�MP��EP�wh]�`�Z�Z\�MG�^IDaT�^I`�BE]zBVAS^ILMHs^aD�`²TV]M�V�MZ²T�^I`�BE]¡J TV����TV�VH�[MHXG�`��E]$P(g�LMH��EHKBEU�H�^aD�`���^IDaTV`b^aG
TV]�[O^aD�`²TV]��E�MZ²T�^a`�BV]ù[ T�^-TWG�^IDI�M��^a�MD�H�TVD�H¡^ILMH�^���B�^IHXUWJMZ²T�^IHzJ TVDaT�U�H�^aHXD�G�ACBVD�^ILMH�`\]�^IHXDYA�TV�XH
�KZ²TVG�GIHXGKP�wh[M[M`\^I`�BE]MTVZ�Zb�E¶$�EHKD�^IH��ôT�]M[ �XHKZ�Z��XZ�TVGIG�HXG�T�DIH�^IHXUWJMZ²T�^aHWJ TVDaT�U�H�^aHXD�G�B�A�^aLMH�[ T�^-T
GY^aDI���K^a��DIH��XZ�TVGIGKP>�?HK�´TV��GIHQBVA ^aL�`�GX¶V�MGIHKDIG7U�T	��`�] ��HX�K^�^aLMHK`�D�B	�Q]��EHKD�^IH���T�]M[ ��BED��XHXZ\Z��KZ²TVG�GIHXG
`\]�^IB¡^ILMH�[ T�^-TzG�^IDI�M��^a�MD�HV¶�BED�^ILMHX`\D;B��Q]��EHXBVU�H�^aDI`\�QJMDIHK[M`��XT�^aHKG�BED�[ T�^aT¡GY^aD��M�K^I�MDIHh`�]_^aBz^aLMH
TVZ\�EBED�`\^aL�UOP
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�E��Z²T�^I`�BE]zTV]�[�D�HX�E�MZ�TVD$^aD�`²TV]��E�MZ²T�^a`�BV]pTVZ��VBEDI`b^aLMUî�XZ�TVGIG�HXGXP(wjZb^aLMBE���ELp^aLMHKGIH�TVDIH�[M`�G��X�MG�GIHK[�`�]
G�H ���MHX]��XHV¶ ^ILMHK�TVDIHhDIH´T�Z�Z\�W`\]M[M`\� `\[M� TVZS�XBVU�J1BE]MHK]�^IGXP;ws^QT�L�`��ELZ\HK�VHXZ¢¶�T��EHXBVU�H�^aDI`\��^IDaTV`b^aG
�KZ²TVG�GTV]M[çT±^aDI`�TV]M�E��Z²T�^I`�BE]ô[ T�^aTxG�^IDI�M��^a�MD�H��XZ�TVGIGTVDIHOJMZ��M�V�EHX[ª`\]_^aBø^ILMH�^IDI`²T�]M�E�MZ�T�^a`\BE]
�KZ²TVG�G�T�G¡^IHXUWJMZ²T�^IH�J TVDITVU�H�^aHKDIGXP c ]±^ILM`�GzG�HX]MG�HV¶�^ILMHW^IDaTV`b^aGp�KZ²TVG�GIHXG�TV]M[±^aLMH�[ T�^-T�G�^aD��M��r
^I�MDIHh�XZ²T�GIGsT�DIHjD�H´TVZ\Z\��`\U�JMZ\HXUWHX]_^-T�^a`�BV]MG7BVAnT��KBE]M�XHKJ�^´P�mj^ILMHXDs�KZ²TVG�GIHKGsU�T´�W�1HjJMZ\�M�E�EHK[�`�]
TVGzZ\BE]M��TVGp^aLMH���H���J1BED�^z^aL�HWJ��M�MZ�`\��`�]_^aHKD�A�TV�KH�DIH ���M`\DIHK[x�_��^aLMH�^IDI`²T�]M�E�MZ�T�^a`\BE]$P�k(`�] TVZ\Z\�V¶
��H�[M`�G��X�MG�Gp�EHXD�`\³ �XT�^a`\BE]�UWHK^aL�B�[MGp��GIHX[�^aBù[�HK^aHKDIUW`�]MH��QLMHK^ILMHXDzBEDy]�BV^p^aLMH��KBE]MGY^aDI���K^aHK[
^IDI`²T�]M�E�MZ�T�^a`\BE]MGsT�DIHp�XBVDIDIHK�K^XP

�MP � g�LMH	� -�������
���#��Vþ*��!$� 
��Vþ�� ��þ�-��*"�þ���-� ������'������� �KZ²TVG�G

e HKDIL T�JMG�^aLMH�UWBEG�^�`\U�J1BEDY^-TV]_^��KBE]_^aD�`��M��^I`�BE]xBVAh^ILM`�G�^aLMHKGI`�G�`\G�^aLMHù`\U�J�Z�HXUWHX]_^aT�^a`\BE]
BVA�T�[ T�^aTOG�^IDI�M��^a�MD�H^aL T�^�D�HXJMD�HXGIHK]_^aG�^aD�`²TV]M�V�MZ²T�^I`�BE]�G Ö �1BV^aLø� TVGI`\�TV]�[ DIHK�E�MZ²T�D-Þp`�] ��� ¶
`\]M�XZ\�M[M`�]��h^aL�HsBEJ1HXDaT�^a`�BV]MG>BE]�^ILMHs[ T�^aTyG�^IDI�M��^a�MD�H Ö GI���-L�T�G7G�^-T�DIDI`\]M�pTj�KBE]�� `\�K^7D�HX�E`\BE]�TV]�[
^ILMH�`\U�JMZ\HXUWHX]_^-T�^a`�BV]ùBVA7TVZ\Z�^aLMH¡�X`\DI�X��Z²T�^IBEDIGhTV]M[OHX]��MUWHXDaT�^aBED�Gh^aLMT�^yT�Z�Z�B	��^aLMH¡G�^IDI�M��^a�MD�H
^IBW�1Hp^aDIT	�VHXD�GIHX[�TV]M[�BE��^IJM��^ÀÞÀP;g�LM`�G�`\U�JMZ\HXUWHX]_^-T�^a`�BV]`�G�JMD�B	��`\[MHX[��_�
� -����(��
���#��Eþ*��!$� 
 �Vþ � ��þ�-���"�þ���-� ������'������� TV]M[�`b^aG�LMHXZ\J/HKDh�KZ²TVG�GIHKGXPQg�LMH�[MT�^-TWG�^aD��M��r
^I�MDIHù^-T �VHXG�^���B±^IHXUWJMZ²T�^IHùJ TVDITVU�H�^aHKDIGXPôg�LMH�³ D�G�^�^aHKU�JMZ�T�^aHùJMTVDaTVUWHK^IHXD�`\G�] TVUWHX[ ��� ¶
�QLM`\�-L�G�^-T�]M[MG�ACBEDs�EHKD�^IH���� T�GIHVP c ^Q`�G?�MGIHK[�^IBW[�HK³ ]MHp^ILMH ���-_þ �� ^�� J/H�¶M�QLM`��-L�`�Gs��GIHX[�`�]
^I�MDI]�^aB�[MH�³ ]MHp^aLMHz�KBE]_^-TV`\]MHXDQBVAn�EHKD�^a`\�XHKGhGY^aBED�HX[�����^aLMHz[ T�^aT�G�^aD��M�K^I�MDIHz^aLMT�^�U�TV`\]_^-TV`\]MG
TVZ\Z�^aLMH¡�EHXDY^a`\�XHXGpB�A>^aLMH�^aDI`�TV]M�E��Z²T�^I`�BE]$P�w � �-_þ �� ý��(��
�#� `\GjHKGIGIHK]_^a`²T�Z�Z\�OT�J1BE`\]�^IHXDQ^aBùT
� �-_þ��� �Q`b^aLM`\]�^aLMH��KBE]_^-TV`\]MHXDKP�g�L�HWG�HX�KBE]M[�^aHXUWJMZ�T�^aH�J TVDaT�U�H�^aHXDj`�Gy] T�U�HK[ ��� ¶$�QLM`\�-L
GY^-TV]M[�G?ACBED?�KHXZ\Z � TVG�HVP7g�LMH ���#�# ý���� 
�#� ^�� J1Hy`�G�HXG�GIHX]_^I`²TVZ\Z\��T�J1BE`�]_^aHKD�^IB�T ���#�# G�^IBEDIHK[
�Q`b^aLM`\]^aLMHz�XBV]�^aTV`�]�HXDQBVA(�XHXZ\Z�G�U�TV`�]_^aTV`�]MHK[�_�ù^aLMHz[ T�^-T�G�^IDI�M��^a�MD�HVP

wjZb^aLMBV�M�EL�^aLM`\G;�XB [MHhBVDI�_TV]�`��´T�^a`�BV]�`�G;GIHKHXUW`�]M�VZ\���KBEUWJMZ�`\�´T�^IHX[$¶_`b^�TVZ�Z\B��QG;T�]�TV[��VT�]M�XHK[
�MG�HXD?^IB�`�] ��HX�K^sLM`�G�BED?LMHKDsB	�Q]�EHKD�^aH ��BED��XHXZ\Z/�KZ²TVG�GXP;k BED�H���TVUWJMZ�H�¶ ^ILMHy�MG�HXD�U�T	���Q`\GIL^aB
TV���EU�HK]_^h^ILMH�[�HKA�TV�MZb^h�VHXDY^aH��OBED��XHKZ�Z��Q`\^IL�TV[�[M`\^I`�BE] T�Z$`�]�ACBVDIU�T�^a`\BE]ùGI�M�-L�TVGh^ILMH��KBEZ�BVD�B�A
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^ILMH��EHXDY^aH ��BVD��KHXZ\Z¢P>��B	�?H��EHXDK¶��1HX�E`\]M]MHKDIG;]MHXHK[�]MB�^���BED�D��WTV�1BE��^�GIJ1HX�K`\Aµ� `�]��z^ILMHXG�Hj�KZ²TVG�GIHXG
�1HX�XTV�MGIH�^ILMHK�ª�Q`\Z�Zh�/H��-LMBEG�HX]�TV��^IBEU�T�^a`��XTVZ�Zb� T�^��XBVU�JM`\Z�H�^a`�UWH�TV�K�XBED�[M`�]�� ^aBô[MHKA�T��MZ\^
^IHXUWJMZ²T�^IHyJ TVDITVUWHK^aHKDIGKP

wjG�U�HK]_^a`�BV]MHX[±`�]xv�HX��^a`\BE] ��P ��¶nBE]MZb���XHKZ�Z�G�TV]M[±�EHKD�^a`\�XHKG�TVD�H�GY^aBED�HX[x[�`�DIHK�K^IZ\���_��^aLMH
[ T�^-T�GY^aD��M�K^I�MDIH�¶�TV]M[�A�T��XHXGjBVA;`�]_^aHKDIUWHX[M`�T�^aHz[M`\U�HK]MGI`\BE]�T�DIH�GY^aBED�HX[�`\U�JMZ\`��K`\^aZb�EP�w ��r¢A�TV�XH
Ö �QLM`��-Lx��H��Q`\Z�Z7�´T�Z�Z�T�A�TV�KHK^�BED¡^IHK^IDaTVLMHK[MDIBV]SÞ¡`\G�D�HXJMD�HXGIHK]_^aHX[ô�Q`\^IL T��XHXZ\Z?T�]M[ T�G�`�]M�VZ�H
`\]�^IHX�EHKD�`�]�[MH�� Ö �QLM`\�-L `\]M[MH ��HKG�T��EHKD�^aH �ôBVAQ^aL�Hù�XHXZ\ZµÞÀP±g�L�`�G�J T�`�D�D�HXJMD�HXGIHK]_^aG�^aLMH�A�T��XHK^
BEJ�J/BEG�`\^IH�^ILM`�G��EHKD�^aH � �Q`b^aLM`\] ^ILMH��KHXZ\Z¢PçfhB�^a`��KH�^IL T�^W^aLMHKDIH�TVDIH�^��?B J1BEG�GI`���Z�H��sT´� G�^aB
D�HXJMD�HXGIHK]_^W^ILMHGITVU�H�A�TV�XH�^�GI`\]M�XHH ��TV�K^IZ\�±^��?B��XHKZ�Z\G�GILMTVDIHùT�A�T��XHK^XPøv�`�UW`�Z�TVDIZb�E¶4T���r¢A�TV�XH
Ö A�TV�XHOBED�^IDI`²T�]M�EZ�H´Þ�`�G�D�HXJMD�HXG�HX]_^aHK[î�Q`b^aLªTø�XHXZ\ZjT�]M[ª^��?B�`\]_^aHX�VHXD�`\]M[M`\�XHXGKP,g�LM`\G�^IDI`�J�Z�H
D�HXJMD�HXGIHK]_^aGs^aL�HhA�TV�KHjBEJMJ1BEG�`\^aHQ^aL�HXGIHh^��?B��VHXD�^I`��KHXG��Q`b^aLM`\]�^ILMHj�KHXZ�Z"¶_�QLM`��-Lù`\G�^ILMHj�KBEU�UWBE]
A�TV�KH�BVAh^���BøA�T��XHK^IGXP k�`\] TVZ�Zb�E¶;T �Kr�A�T��XH Ö HK[M�EH�BED�GIHK�EUWHX]_^ÀÞ�`�G�D�HXJMD�HXG�HX]_^aHK[ª�Q`\^aL T��XHKZ�Z
TV]�[O^aL�DIHXH�`�]M[�`��XHKGX¶S�QLM`��-L�`�GQ^aLMH��XBEUWU�BV]OHK[M�EH�B�A>^aLMD�HXH¡A�TV�XH�^aGXPhkSTV�XHKGyTV]�[�HX[��EHXGyU�T´�
�1H�GILMTVDIHK[î�_� J/BEG�GI`\�MZ\� U�TV]_� �KHXZ�Z\GX¶QGIB ^ILMHXD�H�U�T	���1H�U�T�]�� �?T	� Gù^aBxDIHXJ�DIHXG�HX]_^�^aLMH
GITVU�HOA�TV�XH�BVDHX[M�VHVP c ]M[MHKHX[$¶�^aLMH�^�� J1HXG ��
�
  ¶ � � "( ¶jT�]M[ � ��"(Vþ TVD�H�JM�M��Z�`����Q`\^ILM`�]
� -����(��
���#��Eþ*��!$� 
 �Vþ � ��þ�-���"�þ���-� ������'������� ¶ GIB�^ILMHj^�� J1HXGQTVD�HjH���J1BED�^IHX[ù�_��^ILMHj�KZ²TVG�GXP

g�LMH�[MT�^-T�GY^aD��M�K^I�MDIH�JMD�HXG�HX]_^aHK[±L�HXDIH�`�GjG�`�UW`�Z�TVDs^aBW^aLMH�[MT�^-T�GY^aD��M�K^I�MDIH�ACBV�M]M[�`�]�^aLMH
^ILMDIHKH�r�[�`�UWHX]MG�`�BE] T�Zh{z}(~(��^aDI`�TV]M�E��Z²T�^I`�BE]øJ TV����TV�EH�P���B	�?H��EHXDK¶s^aLMHKDIH�`�G�T�[M` � HKDIHK]M�XH�`�]
LMB	� ^ILMH�`�]_^aHKDIUWHX[M`�T�^aHÀr�[M`\U�HK]MGI`\BE] TVZ�GI`\U�JMZ\`��KHXG4TVD�H�D�HXJMD�HXGIHK]_^aHX[ P c ]�^aL�H�ACBE��DYr�[�`�UWHX]MG�`�BE] T�Z
[ T�^-TG�^IDI�M��^a�MD�HV¶4�?HWTVZb�sT´� Gz�MGIH�`\]M[M`��KHXGy`\]_^aB�T�XHKZ�Z�^IB�`\]M[M`\�´T�^IH�^aLMH�G�`�UWJMZ�`\�XHKGj^aL T�^¡TVDIH
BEJ�J/BEG�`\^IHz^ILMHz�EHXDY^a`\�XHXGh`�]M[�H���HX[$P?g�LM`�G�`�GQ]MBV^hTVZb�sT´� GQ^aLMH¡�´TVG�H�`\]�^ILMH¡^ILMDIHKH�r�[M`�UWHX]MG�`�BE]MTVZ
^IDI`²T�]M�E�MZ�T�^a`\BE]ø[MT�^-T�GY^aDI���K^a��DIHVP v�J1HX�X`b³ �´T�Z�Z\�V¶7HX[M�VHXG�`�] ^IL T�^�[MT�^-T�GY^aDI���K^a��DIH�TVDIH�DIHXJ�DIH�r
G�HX]_^aHK[���� �KHXZ�Z\G�T�]M[�^���B `�]�[M`��KHXG�^IL T�^�`�]M[�H��ô^aL�H�TV��^a� TVZQ�EHKD�^I`��XHKG�^IL T�^��XBEUWJMDI`\GIH�^aLMH
HK[M�EHVP7g�L�HjACBE�MDur�[M`\U�HK]MGI`\BE] TVZM^IDI`²T�]M�E�MZ�T�^a`\BE]�[ T�^aT�G�^IDI�M��^a�MD�Hy`�UWJMZ�HKU�HK]_^-T�^I`�BE]�JMD�B�� `\[MHXG�T
�M]�`\ACBED�U�?T	�BVA>D�HXJMD�HXGIHK]_^a`�]��W^ILMHz`�]_^aHKDIUWHX[M`�T�^aHÀr�[M`\U�HK]MGI`\BE] TVZ1GI`\U�JMZ\`��KHXGXP

my]MH�BVA�^aLMH�UWBEG�^p`\U�J1BEDY^-TV]_^yAC�M]��K^a`\BE]MGpBVA�^aL�HW[MT�^-TùG�^IDI�M��^a�MD�H�`\G �D���(�-_þ �D� ý�!�#� ¶

� 




�QLM`\�-L�`�G���GIHX[�ACBED¡³ Z�Z\`�]M��^aL�Hù�XBE]��M`��K^�DIHK�E`�BE]ø^aL T�^�L TVG�TVZ\DIHXTV[��ø�/HKHX]�`�[�HX]_^a`b³ HX[$P�g�LMH
�D�*�(�-_þ �D� ý�!�#� AC�M]M��^a`\BE]pU��MGY^4�XDIHXT�^aH�T�]MH��x�EHKD�^IH��.� Ö �QLM`\�-L�`\G�TV[M[MHK[¡^IBs^aLMH;�KBE]_^-TV`\]MHXD
BVA �EHXDY^a`\�XHXGaÞ�¶�^ILMHX]�³ Z�ZS^aLMHhLMBEZ\Hh�_���XDIHXT�^a`\]M��]�HK�î�XHKZ�Z�G;�Q`\^ILBE]MH��EHKD�^aH ��1HX`\]M��^ILMHh�VHXD�^IH��
^IB��1H�`�]�GIHXDY^aHK[$¶7TV]M[ø^aLMH�BV^aLMHKD¡�VHXDY^a`��KHXG��1HXZ\BE]M�E`\]M��^aBOA�T��XHK^IG�BE]ø^aLMH��/BE��]M[ TVDY�øB�As^aLMH
�KBE]�� `\�K^QDIHK�E`�BV]$P

g�LM`\GhGY^-TVD�DI`�]���BEJ1HXDIT�^a`\BE]�`�GQJ1HXD�ACBVDIUWHX[�����^ILMH "�-���Vþ� ��þ ��- Ü�� ��� ��� � � Ý�AC�M]M�K^I`�BE]�GX¶
�QLM`\�-L�T�DIH;JMDI`b��T�^aH>`\]p^aLMH;[ T�^aT�GY^aD��M�K^I�MDIH;�XZ�TVGIGKP�g�LMH;GY^-TVD�DI`�]��QAC��]M�K^I`�BE]z`�G�`\U�J�Z�HXUWHX]_^IHX[p`�]
^ILMH�[ T�^-T�GY^aD��M�K^I�MDIH��/HK�´TV�MG�H�`\^�[MB HXGh]MBV^j]MHXHK[�^aLMH��EHXBVU�H�^aDI`\�z`�]�ACBED�U�T�^a`�BV]ùBVA>^aL�H��XHKZ�Z\GXP
g�LMH�G�^aTVDID�`�]M��JMD�B��KHX[M��DIH�GI`�UWJMZb��TVG�GI�MUWHXG�T±GY^-TVDur�G�L TVJ1HX[ �KBE]�� `\�K^WDIHK�E`�BV]$¶��QL�`��-L U�T´�
�KBE]MGI`\G�^�BVA$HK`\^ILMHXD7³ ]M`b^aH�BED;`�]�³M]M`\^IH��KHXZ\Z�GXP c ]�^ILMH�AC��Z�Z\�_r�[M`�UWHX]MG�`�BE]MTVZ��XTVGIH�¶ "�-���Eþ  ��þ ��- �
GY^-TVDY^aGQ�Q`\^aLOTV]�H���`�GY^a`\]M���KHXZ\Z��p^IL T�^�`�GQ`\]O�KBE]�� `\�K^hTV]M[OBE]�^ILMH¡�/BE��]M[ TVDY��BVA�^ILMH��KBE]�� `\�K^
D�HX�E`\BE]$P�g�L�H�AC�M]��K^a`\BE]W�XDIHXT�^aHKG?Tz]MH��ç�XHXZ\Z�� � �  �MGI`\]M�¡^ILMHQ�EHXDY^a`\�XHXG�BVA ��¶ TV]M[W�Q`\^ILWBV]MHhB�A
^ILMH¡�VHXDY^a`��KHXGhBVA � � �  �/HK`�]M�WDIHKJMZ²T��XHX[O�_� �SPsg�L�H�TV[ �IT��XHX]��K��DIHKZ²T�^I`�BE]MG�LM`�J�`\G�G�HK^jGIB�^IL T�^
� � �  T�]M[�^aLMH�BED�`��E`\] TVZn]MHX`\�EL��/BVDyBVA ��TV�KDIBEG�GyACDIBEU ��TVD�H�]MB	�¨]�HX`��VL �1BED�GXP�����^pACBE�MDyB�A
^ILMH�]MHX`\�EL��/BVDIG;BVA � � �  DIHKU�TV`\]��M]M[MH�³ ]MHK[$P�ohGI`\]M�zT �� #�# ��-�!$��� 
 ��� "( "��$-�"���#��Vþ�!�- ¶MT
]MHK`��EL��1BEDI`\]M�QA�TV�XH�^7BE]�^ILMH?�1BE�M]M[MTVD���BVAM^ILMHs�XBV]�� `���^>D�HX�E`\BE]�`\G([M`\GI�KB��VHXD�HX[WTV]M[�ThDIHX�K�MDIG�`\�VH
�XTVZ�Z1^aB "�-���Vþ  ��þ���- � `�G�U�TV[MHV¶��QLM`��-L��XD�H´T�^IHXG�TV]M[�DIH�^a�MD�]MG�T�]�HK�¬�KHXZ�Z��������Q`b^aL �TVG
BE]�H�BVA7^aL�H��EHXDY^a`\�XHXGKP�w�Aµ^aHKDj^aLMH�DIHK^I�MDI] ¶ ^aLMH�T�[ �ITV�XHK]M�K���/H�^��?HKHX] �����ôTV]M[ � � �  `\GyGIH�^´P
��B���HK�VHXDK¶�TVGQ^aLM`\G�D�HX�K�MDIG�`�BE]�[�HK�EHKZ�BEJ�GX¶1`\^Q�Q`�Z\Z��/Hz^aLMH��´TVG�H¡^IL T�^ "�- ��Vþ  ��þ���- � ³M]M[MGyT
�KHXZ�Z;^aLMT�^��?TVG�TVZ\DIHXTV[����XD�H´T�^IHX[��_�±^aLM`\G�JMD�B��KHXGIGKP �çLMHK] ^aLM`\G�L TVJ�J/HK]MGX¶>^ILMHTV[ �ITV�XHK]M�K�
D�HXZ²T�^a`�BV]MGILM`\J�`�G7G�HK^X¶ ����^;]MBz]MHK� DIHK�X�MD�GI`\�VHQ�´TVZ\Z�G7TVD�H�U�T�[MHVP>g�L�HXDIH�ACBEDIH�¶_^aLMH�JMD�B��KHXG�G�GY^aBEJMG
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�1HX�XTV�MGIHzZ\B���HXDur�[M`\U�HK]MGI`\BE] TVZSG�`�UWJMZ�`\�XHXG?TVDIHjGIL TVD�HX[��_�UWBEDIHj^IL TV]ùBE]�Hp�XHXZ\Z¢P7R�H�^ �j�1Hj^aLMH
�K�MDID�HX]_^y�KHXZ�Z4`\]�^ILMH�`b^aHXDIT�^a`\BE]�JMDIB �XHKGIGK¶$TV]M[ & ^ILMH�Z\B���HXDur�[M`\U�HK]MGI`\BE] TVZ GI`�UWJMZ\H���BVA �p^IL T�^
U�T´�ùBED�U�T´�ù]MB�^j�1H�D�HXJ1BED�^IHX[$P �øH¡BE]MZ\���Q`�GIL�^aB�DIHXJ1BEDY^ & H���TV��^aZ\��BV]M�XH�¶/G�B���H��-LMB BEGIH
T��KBE]_�EHK]�^I`�BE]�BVA4H ��TVU�`\]M`�]���UWHXUWBED���TV[M[�DIHXG�GIHKG�B�A(�KHXZ\Z�G?�KBE]_^-TV`\]M`�]�� & ^IB�HX]MG��MDIHy^ILM`�GKP c A
�jLMTVG�^aLMHpZ\B���HXGY^�U�HKU�BEDY�ùTV[�[MDIHKGIG�TVUWBE]M�WTVZ�Z/�XHKZ�Z�G�^aL T�^��KBE]_^-TV`\] & ^ILMHX] & `�G�D�HXJ1BED�^IHX[$¶
BV^ILMHXDY�Q`�G�H & `\G�G ��`\JMJ/HK[$P�g�LM`\G ��`�]�[ BVAQGI�-L�HXUWHHX]MG��MDIHKG�^aL T�^�H´T��-L�Z�B	�?HKDYr�[M`�UWHX]MG�`�BE]MTVZ
G�`�UWJMZ�H ��`�G�DIHXJ1BEDY^aHX[�H ��TV�K^IZ\��BE]M�KHV¶$H��EHX]�^ILMBE�M�VL�`\^hU�T´���1H�GILMTVDIHK[����OU�TV]_�O�KHXZ\Z�GXPhg(B
`\U�JMZ\HXUWHX]_^¡^aLMHKGIH�BEJ1HXDaT�^a`�BV]MGX¶7�K`�DI�K�MZ²T�^aBED�G�BED�HK] ��U�HKDaT�^IBEDIG�U���G�^��1Hù�MGIHK[ `\]�BEDI[�HXD�^aB
H �MT�U�`\]MHj^aL�HpU�HKU�BEDY�T�[M[MDIHKGIG�HXG�BVA(TVZ�Z/�XHXZ\Z�G�T�[ �ITV�XHK]_^�^aB�T�Z�B	��HXDYr�[M`�UWHX]�GI`�BV] TVZ1GI`�UWJMZ\H��/P
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N;TV�-L�BVA�^ILMH�ACBEZ\Z�B	�Q`�]M��`b^aHXDIT�^aBVD��KZ²TVG�GIHXG�GY^aBED�HXG�^ILMDIHKHJMD�`\��T�^aHW[ T�^aT�UWHXU��1HXD�GXP�g�LMH
³ D�G�^�`\G�TOJ/BE`\]_^aHXD¡^aB�^ILMH[ T�^-T�GY^aDI���K^a��DIHBE� ��HX�K^�GIB�^aLMT�^�^ILMH��KHXZ�Z\G�GY^aBED�HX[�`�]±^aLMH�[ T�^-T
GY^aDI���K^a��DIH?U�T´�z�/H�TV�K�XHXG�GIHK[$P�v�HX�KBE]M[MZb�E¶VT ���#�# ý�����
�#� � � �?`\GnGY^aBED�HX[�^IL T�^ �VHKHXJMG(^aDaT����¡B�A
^ILMH��X�MD�DIHK]�^�J1BEGI`b^a`\BE]��Q`\^ILM`�]�^ILMH�[ T�^aTzGY^aD��M�K^I�MDIH �×G��XBE]_^aTV`�]MHKD>BVA/�XHKZ�Z�GKP�g�LMH�³ ]MTVZMUWHXU��1HXD
`\G�BVA ^���J1H � � "(Vþ ¶�� ��"( ¶�BVD ��
�
  ¶�[MHXJ1HX]M[�`�]M��BE]�^aL�Hh`b^aHXDIT�^aBVDXP>g�LMHKGIHj^�� J1HXG�JMDIB	� `�[MH�^aLMH
]MHK�XHKGIGaT�D���`�]_^IHX�EHKDs`�]M[�`��XHKGs^aL T�^QTVDIHp��GIHX[��Q`\^ILM`�]�^aLMHp`b^aHXDIT�^aBVDs�XZ�TVGIG�HXGX¶MTV]M[�TVZ�G�B�GIHKD��EH¡TVG
^ILMHzDIHK^I�MDI]���TVZ���HXGs�QLMHK]O^aL�H¡�KBEDID�HXG�J/BE]�[M`�]M�W`\^IHXDIT�^aBED?`�G�[MHKDIHKACHKDIHK]M�XHK[$P

c ^IHXDaT�^a`�]���B��VHXDhTVZ�Z/A�TV�XH�^aG

g�LMH � � "(Eþ ��þ �-��Vþ�!�- �KZ²TVG�G�`�G��MGIHK[�^aB�Z\B�BEJøB	�EHXD�BV����HX��^aG�^aLMT�^�TVD�H��EHKBEU�H�^aD�`��´T�Z�Z\�
^IHK^aDITVLMHK[MDaT�P �çLM`�Z\H�^aLM`\G�`\^aHKDaT�^IBEDù�´T�],�1H±��GIHX[,`�]îTV]_�ç[M`�UWHX]�GI`�BV]$¶j`b^O`\Gù]MBE]�r�HXUWJ�^��
BE]�Z\���QLMHK]�^ILMHj[�`�UWHX]MG�`�BE]�BVA�^aLMH�^aD�`²TV]M�V�MZ²T�^I`�BE]�`\G?�ED�H´T�^IHXD�^IL TV]ùBED�H ��� T�Z/^aB�^aLMD�HXHVP;g�LMH
� � "(Eþ U�HKU��1HXD�B�A ^aLMHs�KZ²TVG�G�`\G>TyJ TV`\D(�KBE]MG�`�G�^I`�]M�jBVA1T ���#�# ý�����
�#� & � � ���(TV]M[�T�]�`�]_^aHK�EHXD
� � � � � �SP

c ]x^ILMDIHKH�[M`\U�HK]MGI`\BE]MGz^aLMHWA�TV�XH�^�`\G¡^ILMH�LM`\�ELMHKG�^�r�[M`�UWHX]�GI`�BV] TVZ>G�`�UWJMZ�H �±J/BEG�GI`\�MZ�H�¶�TV]�[
G�B�^aLMHyA�TV�KHK^Q`b^aHXDIT�^aBVD?`�G�GI`\U�JMZb��T��QDaTVJMJ1HXDQT�DIBE�M]�[^aLMHp`b^aHXDIT�^aBVD?BVA4^aL�Hp�XHXZ\Z �KBE]_^-TV`\]MHXDsB�A
^ILMHz[ T�^-T�G�^IDI�M��^a�MD�HVPsg�L�H ���TV]�[ ����BEJ1HXDIT�^aBED�GQGI`�UWJMZb�`�]��XDIHKU�HK]_^jT�]M[O[�HX�XD�HXUWHX]_^ � � �E¶
�QLM`\Z�H � � � � � ��DIHKU�T�`�]MG���^aL�DIBE�M�VLMBE��^XP

c ]�ACBE�MDQ[M`�UWHX]�GI`�BV]MGsA�TV�XH�^aGhTVDIHzZ\B���HXDur�[M`\U�HK]MGI`\BE] TVZ/GI`\U�JMZ\`��KHXGX¶�GIBWU�HKU�BEDY�ùTV[�[MDIHKGIGIHKG
U���G�^��/H�H���TVUW`�]MHK[$P>whG?[M`\GI�X��GIGIHK[ù`�]�v�HX��^a`\BE]���P ��¶ H´TV�-L�A�TV�XH�^?BVA�TzACBE��DYr�[�`�UWHX]MG�`�BE] T�Z�^aD�`br
TV]��E�MZ²T�^a`�BV]y`�G4GILMTVDIHK[��_�zH���TV��^aZb�y^��?Bh�XHKZ�Z�GKP �çLMHX]¡^aLMH7^aD�`²TV]��E�MZ²T�^a`�BV]y`�G$ACBE��DYr�[�`�UWHX]MG�`�BE] T�Z
TV]�[ ^aLM`\G�`\^IHXDaT�^aBED�`�G��KDIH´T�^aHX[ ¶ � � �ùG�^aTVD�^IG�T�^�^aL�H�/HK�E`�]�]M`�]M��BVAQ^aLMH�KHXZ\Z?�XBV]�^aTV`�]�HXD�TV]�[
� � � � � �H ��� TVZ\Gj��P �çLMHX]�^aLMH � �BVJ/HKDaT�^IBEDQ`�G��´TVZ\Z�HX[ ¶ `\A � � � � � �H ��� T�Z�G���^aL�HX] � � � � � �`�G
G�HK^�^aBW��TV]M[ ��� �p`�G�`�]��XDIHKU�HK]_^aHX[ù^IB�^aLMHz]MH ��^��KHXZ�Z"¶�BV^ILMHXDY�Q`�G�H"� � � � � ��`\]M�XD�HXUWHX]_^aGKP7g�LM`�G
HKGIGIHK]_^a`²T�Z�Z\��`\]M�XD�HXUWHX]_^aG¡^aB�^ILMH�]�H�� ^�A�TV�KHK^´¶(�QLM`��-L U�T´�±�/H�G ��`�JMJ1HX[x[MHXJ1HX]M[�`�]M��BV]x^aLMH
UWHXUWBED���TV[�[MDIHKGIGQBVA4^aLMHj�XHXZ\Z$BVA ��� �p�XBEUWJ TVD�HX[ù^aB�^ILMHyUWHXUWBED���TV[M[MD�HXG�G�BVA4^aLMHzTV[ �ITV�XHK]�^

� �



�KHXZ�Z/^aL T�^sGIL TVD�HXG�^aL�HzA�T��XHK^XP;�?HX�XTV�MG�H¡B�A(^ILM`�GK¶MGIH��EHXDITVZ$A�TV�KHK^aGQU�T´��1HpG ��`�JMJ1HX[��1HKACBED�Hy^aLMH
����BEJ1HXDIT�^aBVD�DIHK^I�MDI]�GXP;g�LMH¡BEJMJ1BEGI`b^aHp�1HXL T´� `�BED�B �X�K�MDIGQBE]OT��´TVZ\Z ^aB�^ILMH � �WBEJ/HKDaT�^IBEDXP

c ^IHXDaT�^a`�]���B��VHXDhTVZ�Z/A�TV�XHKG

g�LMH � � "( �	þ �-��Vþ�!�- �XZ�TVGIG�`�G���GIHX[�^IB Z�B BEJ B	�VHXDBE� ��HX�K^IG^aL T�^ùTVD�H��EHKBEU�H�^aD�`��´T�Z�Z\�
^IDI`²T�]M�EZ�HKGX¶ TV]M[�`�G�]MBE]�r�HXUWJ�^����QLMHX]^ILMHj[M`\U�HK]MGI`\BE]WBVA�^aLMH�^aD�`²TV]M�V�MZ²T�^I`�BE]�`\G?�ED�H´T�^IHXD�^aL TV]
BED4H�� �MTVZ ^IBh^���BMP�g�L�H � � "� UWHXU��1HXD4BVA�^aLMH��XZ�TVGIGn`�G(TQ^IDI`\JMZ�H;�XBV]MGI`\G�^a`\]M��BVA T ���#�# ý�����
�#�
& � � ���?TV]M[�^��?BW`�]_^IHX�EHKDIG � � � � � ��TV]M[��  � � � P

c ]�^��?B�[M`\U�HK]MGI`\BE]MGj^ILMH�A�TV�XH�`\Gy^aLMH�LM`\�ELMHKG�^�r�[M`�UWHX]�GI`�BV] TVZnGI`�UWJMZ\H��/¶�TV]M[±GIBù^ILMH�A�TV�XH
`b^aHXDIT�^aBVD?`�GsT��QDaTVJ�J/HKDQTVDIBE��]M[ù^aLMHy`b^aHKDaT�^IBED?BVA4^ILMHp�XHKZ�Z �KBE]_^-TV`\]MHXD?BVA4^aLMHy[MT�^-T�GY^aDI���K^a��DIHVP
g�LMH ����TV]M[ ����BEJ1HXDaT�^aBED�G�G�`�UWJMZ\��`�]M�KDIHKU�HK]�^�TV]�[�[MHK�XD�HXUWHX]_^ ��� �Q�QL�`�Z�H Ö � � � � � � ¶ �  � � � Þ
D�HXU�TV`�]MG Ö ��¶(�_Þy^ILMDIBV�M�ELMBE��^´P��çLMHK]ø^aL�H�^aD�`²TV]��E�MZ²T�^a`�BV]�`�Gz^aLMD�HXHÀr�[M`\U�HK]MGI`\BE] TVZ"¶$^aLMH�A�TV�XH
`b^aHXDIT�^aBVD�BEJ1HXDIT�^aHKG�U��M�-LùZ\`��VHh^aLMHjA�T��XHK^s`\^aHKDaT�^IBED?`\]�ACBE�MD�[M`�UWHX]�GI`�BV]MGXP c ]ù^ILM`�G��´TVG�HV¶�� �� � �
TVZb�sT´� GQH ��� TVZ\GQ�M¶M�M��^ � � � � � ����TVDI`\HXGsACDIBVU ��^aB ��`�]M�KZ��MG�`\�EH�P

�çLMHK] ^aLMH�^IDI`�TV]M�E�MZ�T�^a`\BE]�`�G¡ACBE�MDYr�[M`�UWHX]�GI`�BV] TVZ¢¶ Ö � � � � � � ¶ � �� � � Þ�`�G�`�]M�KDIHXUWHX]_^IHX[�TVG
ACBEZ\Z�B	�QGXü Ö ��¶ ��ÞÀ¶�PbP\Pb¶ Ö ��¶ ��ÞÀ¶ Ö �V¶4�EÞ�¶(P\PbPb¶ Ö �E¶ ��Þ�¶(P\PbP\¶ Ö ��¶$�_Þ�¶ Ö ��¶ ��ÞÀPpws^y^aL�H�Z²TVGY^j^IDaTV]MG�`\^I`�BE]
ACD�BEU Ö ��¶$��Þh^IB Ö ��¶ ��ÞÀ¶$^aLMH ��� �W`b^aHKDaT�^IBEDj`\Gp`�]M�KDIHXUWHX]_^IHX[�^aB�UWB��VH�^aB^aL�HW]�H�� ^¡�XHXZ\Z>TV]�[
^ILM`�GyJ�DIB �XHXG�GzDIHXJ1H´T�^aGXP�g�LM`�Gh��`\GI`b^aGzTVZ\Z �	��A�T��XHXGpB�A � � ���/H�ACBEDIH�`\]M�XD�HXUWHX]_^a`\]M� ��� ��^IB^aLMH
]MH � ^��KHXZ\Z¢Pxwh�_TV`\]$¶7H´TV�-Lô^aD�`�JMZ\H�XBV]MGI`\G�^a`\]M��BVA Ö ��� �E¶ � � � � � � ¶�� �� � � Þ�DIHKJMDIHKGIHK]�^IG�T�A�TV�KHV¶
TV]�[�A�T��XHXG�TVD�H�DIHKJ/BEDY^aHK[�BE]�Z\�¡�QLMHX] ��� �QL TVG>^ILMHQZ�B	�?HKG�^;UWHXUWBED���TV[M[MD�HXG�G�T�U�BE]��zTVZ�Z��XHXZ\Z�G
^IL T�^7G�L TVDIH�^ILMHsA�TV�XH�P;mj^aLMHKD��Q`\GIHV¶_^ILMHsA�TV�XH�`\G7G ��`�J�J/HK[$P c ]�BEDI[�HXD>^aBzH �MT�U�`\]MH?^aL�H�UWHXUWBEDY�
TV[�[MDIHKGIGIHKGjBVA�TVZ\Z$TV[ �IT��XHX]_^��XHKZ�Z\GX¶ T �� #�# ��-�!$��� 
 � � "( "��$-�"$��#��Vþ�!(- `\G��MGIHK[$P

c ^IHXDaT�^a`�]���B��VHXDhTVZ�Z HX[M�EHKG

g�LMH ��
�
� �	þ �-��Vþ�!�- �XZ�TVGIG�`�G���GIHX[�^IB Z�B BEJ B	�VHXDBE� ��HX�K^IG^aL T�^ùTVD�H��EHKBEU�H�^aD�`��´T�Z�Z\�
G�HX�EUWHX]_^aGK¶�T�]M[�`\G;]MBE]�r�HXUWJ�^����QLMHK]�^aL�Hh[M`\U�HK]MGI`\BE]�BVA1^aLMHQ^aD�`²TV]M�V�MZ²T�^I`�BE]�`�G7�ED�H´T�^IHXD;^aL TV]
BEDùH���� TVZp^aBôBE]MH�P g�LMH ��
�
� U�HKU��1HXDùBVA¡^aLMH��KZ²TVG�G�`\G�T ��� T�[MDI�MJ�Z�H��XBE]�GI`�GY^a`\]M�ôBVA�T

�_�



���#�# ý��(��
�#� & � � ���sT�]M[�^ILMDIHKHz`�]_^aHK�EHXD�G � � � � � � ¶��  � � � ¶ T�]M[ & � � ��� �P
c ]�BE]MH�[M`\U�HK]MGI`\BE]�^ILMH�HX[M�VHW`\Gj^aL�H�LM`��EL�HXG�^Yr�[M`\U�HK]MGI`\BE] TVZnGI`\U�J�Z�H��/¶ TV]M[�GIBù^aL�H�HX[M�EH

`b^aHXDIT�^aBVDh`\GpT��QDaT�JMJ/HKDzTVDIBV�M]M[�^aL�H�`\^IHXDaT�^aBED�BVA;^aLMH�[ T�^-TGY^aD��M�K^I�MDIH��KHXZ�Zn�XBV]�^aTV`�]�HXDXPzg�LMH
����TV]M[ ����BEJ1HXDaT�^aBED�G�G�`�UWJMZ\��`\]M�XD�HXUWHX]_^�TV]�[[MHX�KDIHKU�HK]�^ ��� �j�QLM`\Z�H Ö � � � � � �S¶�� �� � � ¶�TV]�[
& � � � � SÞ�DIHKU�TV`\]MG Ö ��¶ ��¶/�_ÞQ^aL�DIBE�M�VLMBE��^XP �çLMHK]�^aLMH¡^aDI`�TV]M�E��Z²T�^I`�BE]�`�G�^��?B�r�[M`\U�HK]MGI`\BE] TVZ"¶
^ILMH�HX[M�EH�`b^aHXDIT�^aBVDùBEJ/HKDaT�^IHXG�U��M�-LîZ�` �VH�^ILMH � � "( �	þ �- �Vþ�!�- `�]�^aLMD�HXH�[M`\U�HK]MGI`\BE]MGùBED
� � "(Eþ ��þ �-��Vþ�!�- `\]ôACBV�MD�[M`�UWHX]�GI`�BV]MGXP c ]�^ILM`�G��XTVGIH�¶ & � � � �  TVZ\�?T´��G�H���� TVZ�G��M¶ � �� � �
TVZb�sT´� G4H ��� TVZ\G ��¶VT�]M[&� � � � � ����TVD�`�HXG�ACD�BEU&��^aBh��`�]M�KZ��MG�`\�EH�P c ]¡^ILMDIHKH�[M`\U�HK]MGI`\BE]MG$^ILMH;HX[M�EH
`b^aHXDIT�^aBVD>BEJ1HXDaT�^aHXG;U����-L�Z�` �VHs^ILMH�A�TV�XHQ`\^IHXDIT�^aBED�`�]�ACBE�MD7[M`\U�HK]MGI`\BE]MGKP c ]�^aLM`\G��XTVGIH�¶ & � � ��� 
TVZb�sT´� G�H���� TVZ�G��j�QLM`�Z\H Ö � � � � � � ¶ � �� � � Þ4��TVD�`�HXG4ACDIBVU Ö ��¶ �	Þ4^aB Ö ��¶��_Þ4^IBj� `�GI`b^>T�Z�Z �jHX[��EHXG>B�A
TyA�TV�KHK^��/H�ACBEDIHQ`\]M�XD�HXUWHX]_^a`\]M� ��� ��^aBz^aLMHQ]MH � ^?�KHXZ�Z"P(w � � "(Eþ ��-�!$����
 �
�
� "��$-�"$��#��Vþ�!(-
`\G��MGIHK[O^aB�H �MT�U�`\]MHpU�HKU�BVD��ùT�[M[MDIHKGIG�HXG�BVA>T�Z�Z A�TV�KHK^IGhT�DIBE�M]�[�^ILMHz�X�MD�DIHX]_^�HX[��EHVP

c ]OACBV�MD�[M`�UWHX]�GI`�BV]MGX¶ Ö � � � � � � ¶�� �� � �S¶ & � � ��� 1Þ?`\GQ`�]M�KDIHXUWHX]_^IHX[OTVG�ACBVZ�Z�B	�QGKü Ö ��¶ �E¶1�VÞ�¶
PbP\Pb¶ Ö ��¶ �E¶S��Þ�¶ Ö ��¶ � ¶ �_ÞÀ¶4P\PbP\¶ Ö ��¶ ��¶1��ÞÀ¶ Ö ��¶ �E¶$�VÞ�P�g�LMH � � ��`b^aHXDIT�^aBVD�`\Gh`\]M�XD�HXUWHX]_^aHK[O�QLMHK]
^ILMH��XBE��]�^IHXD;DIHKGIH�^aG7^aB Ö ��¶ �E¶ �EÞÀP�g�LM`\G>��`\GI`b^aG7TVZ\Z �	�yHK[M�EHKG�B�A � � ���/H�ACBEDIH�`\]M�XD�HXUWHX]_^a`\]M� ��� �
^IB^aLMH�]MH � ^��KHXZ\Z¢P c ]�^ILM`�Gj�´TVG�HV¶nT ���#�# ��-�!$����
 �
�
� ���� � �-��Vþ�!�- `\Gp�MGIHK[±^IBùDIHK^IDI`\HK�EH
TVZ\ZM^aLMHh�XHKZ�Z�G�TV[ �IT��XHX]_^s^IB�^ILMHjHK[M�EHjD�HXJMD�HXG�HX]_^aHK[$Ps©?BV]��VHX]M`\HX]_^aZb�E¶�^ILMHjHK]��MU�HKDaT�^IBED?D�HK^I�MDI]MG
�KHXZ�Z\G?G�BED�^IHX[��_�^aLMHK`�DsUWHXUWBEDY��T�[M[MDIHKGIG�HXGX¶SG�B�BE]MZ\�W^aL�HpU�HKU�BEDY�T�[M[MDIHKGIG�BVA4^ILMHy³ DIGY^Q�XHKZ�Z
BVA�^aL�HWZ\`�GY^zDIHK^I�MDI]�HX[±����^ILMH�HX]��MUWHXDIT�^aBEDz]MHKHX[MGz^aB��1HW�KBEUWJ TVDIHK[xT��_TV`�]�G�^y^ILMH�UWHXUWBEDY�
TV[�[MDIHKGIG�BVA � � �EP

�MP�� izHKBEUWHK^aD�`��j^IDaTV`b^aGQTV]�[ ��HXD�]MHXZn�XZ�TVGIG�HXG

w,�VHXBEUWHK^IDI`�� ��HXDI]�HXZ$`\]�{p}�~n��`\G?T��XZ²T�GIG�^IL T�^��XBE]_^aTV`�]MG?T�G�HK^sB�A$AC�M]M��^aBED�G?^aL T�^sTVD�HjHK`br
^ILMHXD��EHXBEUWHK^IDI`\�hBE� ��HX�K^IG�BED��EHXBEUWHK^IDI`\�hJMD�HX[M`\�´T�^IHXG?^IL T�^?U�T´�W�/Hh�XBEUWUWBE]�^IB�U�T�]��WJ T����_r
TV�VHXGXP � g�LMHù^aHXD�U �_Ã�¾ÀÅ Ã�È D�HKACHKDIG�^aB±T��XBEZ\Z�HX��^a`\BE] BVAhDIHKJMDIHKGIHX]_^aT�^a`\BE]MG�ACBED��XBE]�G�^-T�]�^Yr�G�`��XH
�EHKBEUWHK^aD�`��yBV����HX��^aGyT�]M[�BEJ/HKDaT�^I`�BE]�G�BE]�^ILMHXG�H�D�HXJMD�HXG�HX]_^-T�^I`�BE]�G � Ö �KAuPnÙ ����Û²Þ�P�k BED�H���TVUWJMZ\HV¶

���



^ILMHOBVDI`�HK]_^-T�^I`�BE]�^aHKG�^�BE]�J1BE`\]�^IG�`\GWT±^�� JM`��XTVZQJMDIHK[M`��XT�^aH�JMD�B�� `\[MHX[�����Tô{z}�~n� �VHKDI]MHKZ¢P
v�`\]M�XHz{z}(~(��[MB HXG�]MBV^?�X�MD�DIHX]_^IZ\�WJMDIB	� `�[�HjJ TV����TV�VHXGsG�J/HK�X`\³M�´TVZ\Z\��`\] ��� ¶�T �VHXD�]MHXZ1�sT�Gs`�U�r
JMZ\HXUWHX]_^aHK[W^IBzU�HKHK^;^aLMHQ]MHKHX[MG;ACBED7� T�GI`���^IDI`²T�]M�E�MZ�T�^a`\BE]MGXP4g�LM`\G �VHXD�]MHXZS`\U�JMZ\HXUWHX]_^-T�^a`�BV]�`�G
JMD�B	��`\[MHX[��_�¡^aLMH ��� � ÿ�#� "(��-_þ  ���(��� �� � þ�� �XZ�TVGIGK¶E�QLM`��-L�LMTVG7TjG�`�]M�EZ\H�^IHXUWJMZ²T�^IH�JMTVDaTVU�r
H�^aHXD�^aL T�^?`\G�^ILMHh]��MU��/HKD�^�� J/H Ö �QLM`\�-LU�T	��BVD�U�T´��]MBV^��/HhH���TV�K^-Þ��MG�HX[^IB�G�^IBEDIH�BE����HK�K^IG
TV]�[�J1HXD�ACBVDIU|�XBVU�JM��^-T�^I`�BE]MGKP>g�LM`\G ��HXDI]�HXZ [�B�HKG?]MBV^��MG�HyDIH�ACHXDIHK]M�XHj�XBE�M]_^I`�]M� Ö LMHK]M�XHhGI`�U�r
JMZ\H	ÞÀ¶�T�]M[�D�HXJMD�HXG�HX]_^aG(J/BE`\]_^aG��_�p^aLMHK`�Dn©sTVDY^aHKGI`²T�]��KB�BED�[M`�]MT�^aHKG Ö LMHK]M�XH��´TVDY^aHKGI`²T�]SÞ�P(�?HX�XTV�MG�H
`b^�`\G��K�MDID�HX]_^aZb� �MGIHK[�BE]MZ\�ô�_�ô^aL�HO^aD�`²TV]��E�MZ²T�^a`�BV]�J TV����TV�EH�¶ ��� � ÿ�#� "���-_þ  ������� �� � þ��
[MB HXG�]MBV^��KBE]_^-TV`\]¬TVG�U�TV]_�,�VHXBEUWHK^IDI`��±BE����HK�K^IG�TV]M[¬JMD�HX[M`\�´T�^IHXG��QLMHK]®�XBEUWJ TVD�HX[&^aB
^ILMH±^���B�r�[M`�UWHX]MG�`�BE]MTVZpTV]M[ç^aL�DIHXHÀr�[M`\U�HK]MGI`\BE] TVZ �VHXD�]MHXZ\GXP v J/HK�X`\³M�´TVZ\Z\�E¶j`\^�JMD�B�� `\[MHXG�^aLMH
� !��D��þ � �EHKBEU�H�^aD�`��>BE� ��HX�K^(TV]�[¡^ILMH � -*���� þ �Eþ*��!$� � �EHKBEU�H�^aD�`��>JMD�HX[M`\�´T�^IHVP(wj[M[M`b^a`\BE] TVZ\Z\�E¶
Z\B���HXDur�[M`\U�HK]MGI`\BE] TVZ;BED�`�HK]�^aT�^a`\BE]ø^IHXGY^aG�TVD�H`�]��XZ���[MHX[$ü � !�ý�,_ÿ��-Eÿ�#�������- !(-����� þ��Vþ*��!$� � ¶
� !�ÿ�#�������- !�-*���� þ �Eþ*��!$� � ¶�TV]�[ � ! � ÿ���-� � � ����� ����� � P�N;TV�-LôBVAh^ILMHùJMD�HX[M`\�´T�^IHXG�`�G�T
AC�M]��K^aBVD � P � !�ý�,_ÿ��-Eÿ�#�������- !�-������þ �Vþ*��!�� � ^-T ��HXGsACBE��DsJ/BV`�]_^aG�T�]M[ù[MHK^IHXD�U�`\]MHXGs^ILMHyBED�`br
HK]�^aT�^a`\BE]îBVA�^ILMH±^IHK^IDaTVLMHK[MDIBV]�^aL�HK��ACBED�UOP«v�`�UW`�Z�TVDIZb�E¶ � !�ÿ*#�������- !(-����� þ��Vþ*��!$� ^aT �VHKG
^ILMDIHKH¡J1BE`\]�^IG�TV]M[�[MH�^aHXD�U�`\]MHXGs^ILMHzBEDI`\HX]_^-T�^a`�BV]BVAn^aLMHy^IDI`²T�]M�EZ�H�^aLMH��ùACBEDIU�P>g�LMHzBED�`�HK]�^aT�r
^I`�BE]�^IHXGY^aG�TVDIHjHK��TVZ��MT�^aHK[��_��JMDIB ��HK�K^I`�]M��^aL�HyJ/BV`�]_^aGs^IB�T�Z�B	�?HKDYr�[M`�UWHX]MG�`�BE]MTVZ/L_� J1HXDIJ�Z²TV]MH
TV]�[±�KBEUWJM��^a`\]M��GI`\�E]MGpBVA�[MHK^IHXD�U�`\] TV]_^aGK¶(T�G¡[�`�GI�K�MGIG�HX[ø`�]øv�HX��^a`\BE] ��P	��P{z}�~n�OJMD�B	��`\[MHXG
�EZ\BE� TVZSAC�M]M��^a`\BE]MGsACBED�H��VT�Z�� T�^I`�]M��[MHK^IHXDIUW`�]MTV]_^aGXP7g�L�H¡BVDI`�HK]_^-T�^I`�BE]�^IHXGY^aGQDIH�^a�MD�]���TVZ\�MHXG�B�A
^ILMHùHX]��MUWHXDIT�^a`\BE] ^�� J/H � -���(� þ �Vþ*��!$� [MH�³ ]MHX[ `�]ª{p}�~n�M¶;�QL�`��-LôU�T´�±^-T ��Hù^aLMH��TVZ\�MHXG
� ��� ��� � �� ¶�� � � �M¶1BED � � � � � � �� P � ! � ÿ���-� � � ����� ����� � J/HKD�ACBED�U�GQZ�H ��`��XBV�EDaTVJ�LM`��XTVZ��XBEU�r
J T�DI`�G�BE]�BVA�^���BJ1BE`�]_^aGK¶STV]M[O`\^�`�GQHXG�GIHK]�^I`²TVZ\Z\��TWBE]MHÀr�[M`\U�HK]MGI`\BE] TVZ$BVDI`�HK]_^-T�^I`�BE]ù^aHKG�^XPsg�LM`�G
`\G�HK��TVZ��MT�^aHK[��_���KBEU�JMTVDI`\]M��^aLMHz�KB�BED�[M`�]MT�^aHj��TVZ\�MHXGQBVAn^aL�Hz^���BWJ/BE`\]_^aG�`�]_�VBEZ\�VHX[$P

w&^aDITV`\^IGs�XZ�TVGIG�`\]�{z}�~n�W`\GsHX`b^aLMHKDQT��VHXD�]MHXZ"¶ BED�T��VHKDI]MHKZnTV�M�EUWHX]_^aHK[ù�Q`\^aL�TV[�[M`\^I`�BE] T�Z
JMD�BE�MZ\HXU�r�GIJ1HX�K`\³ ��BE����HK�K^aGyTV]M[�BEJ1HXDIT�^a`\BE]MGXPjg�LMHXD�HKACBED�HV¶4T�^IDaTV`b^aGj�KZ²TVG�GpTVZ\GIBJMD�B	��`\[MHXGj�EH�r
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BEUWHK^IDI`\�¡BV����HX��^aGyT�]M[�JMD�HX[M`\�´T�^IHXGh^IB�^ILMH�TVZ\�EBED�`\^aL�U�Gs`\]O^ILMH�ACBED�U¯BVA>AC�M]��K^aBVDIGXPQwh]�TVZ��VB�r
D�`\^aL�U¯�XZ²T�GIG�HXGIG�HX]_^a`�TVZ�Zb��^a`�HKG�^IBE�EH�^aLMHKDyTW^IDaTV`b^aG��XZ�TVGIG Ö �EHKBEUWHK^aDY��ÞQ�Q`\^IL�TW[ T�^-TWG�^IDI�M��^a�MD�H
�KZ²TVG�G Ö �XBEU���`�] T�^IBEDI`�TVZ D�HXJMD�HXG�HX]_^-T�^I`�BE] ÞQ`\]OBED�[MHXDQ^aBWJMD�B�� `\[MH¡^ILMH¡`�]_^aHKD�A�TV�KH�TV]�[OAC�M]M��^a`\BE]�r
TVZ\`\^���BVAQ^ILMHJ TV����TV�VHVP±k BED�^ILMH�´T�GIHùBVAQ� T�GI`���^aDI`�TV]M�E��Z²T�^I`�BE]MGK¶n^ILMH�^IDaTV`b^aG��KZ²TVG�G��MG�HX[ô`�G
G�`�UWJMZ\��^aL�H ��� � ÿ�#� "(��-_þ  ���(��� �� � þ�� �VHXD�]MHXZ"P;�hB	��HK�EHKDX¶1T�^aDITV`\^IGs�XZ�TVGIG?�X�MGY^aBEUW`��KHX[ACBED
D�HX�E�MZ�TVD�^IDI`²T�]M�E�MZ�T�^a`\BE]MG(�?TVG�`�UWJMZ�HKU�HK]_^aHX[�^IBz`�]M�KZ��M[MHs^ILMH�� �� 
Eý þ �
 ÿ�!��D� þ � �EHKBEU�H�^aD�`��
BE� ��HX�K^�TV]M[^aL�H � !�� �- þ  ��þ � �VHXBEUWHK^IDI`���JMD�HX[M`\�´T�^IHVP7g�LMHpJ1B	�?HKDs^aHXGY^aGsD�HK^I�MDI]ù��TVZ���HXG?B�A
^ILMH�HK]��MU�HKDaT�^I`�BE]�^�� J/H � -*���� þ �
 ���$
� [MHK³M]MHX[�`\]±{p}�~n� ¶ �QLM`\�-L�U�T´�ù^-T ��H�^aL�H¡��TVZ\�MHXG
�	� � ��� ��� � �� � � � � ¶ �	� ��� � � ��� � � ��� � ���������/¶;BED ��� ��� ����� � � � � � � P>g�LMHù^aDITV`\^IG��XZ�TVGIG
`\U�JMZ\HXUWHX]_^aHK[�`\G;] TVUWHX[ � �
��*#���- þ�-����(��
���#��Eþ*��!$� þ�-����	þ*� ���% �-����#�� ¶M�QLM`��-L�`�]ML�HXDI`b^aG
ACD�BEUä�QLMT�^aH��EHXD �VHKDI]MHKZ7`�Gp�MG�HX[ Ö H�P×�MPb¶ ��� � ÿ�#� "(��-�þ  �����(� �� � þ�� ÞÀP�g�LMH � !����- þ  ��þ �
JMD�HX[M`\�´T�^IHpTVZ\GIB��XTVZ�Z\G�{p}�~n� � G��EZ\BE� TVZ AC�M]M��^a`\BE]MG?ACBED�HK��TVZ\� T�^a`\]M��[�HK^aHKDIUW`�] T�]�^IGXP;f�BV^aHj^IL T�^
TVZb^aLMBV�M�EL ��� � ÿ*#� "(��-_þ� ������� �� � þ�� TV]M[�� �
��*#���- þ�-��(����
���#��Vþ*��!$� þ�-����	þ*� ���% �-����#��
��HXD�H�`\U�JMZ\HXUWHX]_^aHK[$¶��MGIHKDIG�TVDIH�TV�MZ\H7^aB�JMZ��M�Q`\]¡^ILMHX`\DnB	�Q]��XZ²T�GIGnTVGnZ�BE]M��TVG�^ILMHK�¡`�UWJMZ\HXUWHX]_^
^ILMHz]MHX�KHXGIGITVD���`\]�^IHXDYA�TV�XH�¶��QLM`��-LO`�G��KBEU�J1BEG�HX[�BVAn^aLMHpAC�M]M��^aBED�GhUWHX]_^I`�BE]MHK[$P

�MP���P�� wjDI`b^aLMUWHK^I`��j³MZ\^aHKDI`\]M�

g�LMHy��GIHpBVAnT�^IDaTV`b^aG��XZ�TVGIG�T�Z�Z�B	�QG�T��XZ\H´TV]�GIHXJMTVDaT�^I`�BE]��/H�^��?HKHX]��EHXBVU�H�^aD���TV]M[��XBEU���`br
] T�^aBED�`��XGKP�wjZb^aLMBE���EL�^IDaTV`b^aGQ�XZ�TVGIG�HXGhH���J/BVD�^y�VHXBEUWHK^IDI`��zBE� ��HX�K^IGyTV]�[�BEJ1HXDaT�^a`�BV]MGQBE]O^ILMBEGIH
BE� ��HX�K^IGX¶1^aLMHKDIH¡`�GhT�DIHKJMDIHKGIHK]�^aT�^a`\BE] TVZn`�G�GI�MHz^aLMT�^jLMTVGj]MB�^h�VHK^y�1HXHK]�TV[M[�DIHXG�GIHK[$PjfhTVUWHXZ\�V¶
^ILMH��EHKBEU�H�^aD�`���BV����HX��^aGpU��MGY^p�MG�H��VT�DI`²T��MZ�HKGjBVA�GIBVU�H�] ��U��/HKDy^�� J/H�^IBG�^IBEDIH�^ILMH��M]M[�HXDYr
Zb��`\]M�xD�HXJMD�HXG�HX]_^-T�^I`�BE] P&g�LMH�BEJ1HXDIT�^a`\BE]MG�TVDIHOHK��TVZ\� T�^aHK[ª�_� J1HXDYACBEDIUW`�]�� TVD�`\^aL�U�H�^a`���BE]
^ILMH�[MT�^-T�BVA>^ILMH���]M[MHXD�Z\� `�]���D�HXJMD�HXGIHK]_^-T�^I`�BE]$PQk BEDQH �MT�U�JMZ\HV¶1T � !��D� þ � BE����HK�K^y]�HXHX[�Gh^aB
GY^aBED�H�ACBV�MDp�XB BEDI[�`�] T�^IHXGK¶(T�]M[xT�� �� 
Eý þ �
 ÿ*!��D� þ � BE� ��HX�K^�]MHKHX[MGz^aB�G�^IBEDIH�T�?HK`��EL_^¡`�]
TV[�[M`\^I`�BE]±^aB�^aLMH�ACBE�MD��KB�BED�[M`�]MT�^aHKGXP±g�LMHùBEJ1HXDaT�^a`�BV]MG�TVD�H`�UWJMZ�HKU�HK]_^aHX[x��� �XBEUWJM��^I`�]M�
[MH�^aHKDIUW`�] TV]_^IG��MGI`\]M�W^ILMHXG�Hp�VT�Z��MHKGXP
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c A 
�!$����#� `�Gj��GIHX[±TVGy^ILMH�]��MU��1HXDy^�� J1HV¶�JMD�HX[M`\�´T�^IHXGyU�T´���1H�H��VT�Z�� T�^IHX[�`\]M�XBED�DIHK�K^aZb�
[M��DI`�]���^aLMHh�XBE��DIGIHpB�A�^aLMHjTVZ��EBVDI`\^ILMU�P�f�BV^sBE]�Z\�WU�T´��^aL�`�G?�XTV�MG�HzTV]`�]��XBED�DIHX��^?^IDI`²T�]M�E�MZ�T�r
^I`�BE]^IBW�1Hz�XBE]�G�^aD��M�K^IHX[$¶S�M��^h`b^QU�T´���´TV�MG�H�UWBED�Hp[M`�GITVG�^IDIBE�MG�D�HXG��MZ\^IG�G��M�-L�T�GhT�]O`\]�³ ]M`b^aH
Z\B�BEJ P�k BED�H���TVUWJMZ�H�¶>[M�MD�`�]M��^aLMHZ\B��XT�^aHWJML T�GIHùBVAs^ILMH`\]MGIHKD�^a`\BE] JMD�B��KHXG�G�`\^�`�G�J/BEG�GI`\�MZ�H
ACBED�^aLMH ���MHKD��ùJ1BE`\]�^?^aB�Z�`\HhBV]�BVD?�EHKD��ù�KZ�BEG�Hj^aB�T�Z\B���HXDur�[M`\U�HK]MGI`\BE] TVZSA�TV�KHK^ & ^IL T�^�`\G?^aLMH
�1BE�M]M[MTVD����1HK^���HXHK]ø^���BO�KHXZ\Z�G.� � TV]�[ � � P c A�^aLMH�BED�`�HX]_^aT�^a`\BE]�^aHKG�^¡DIH�^a�MD�]MG¡TV]ø`\]M�XBVDIDIHK�K^
D�HXGI��Z\^z^aLMHK]±^ILMH�TVZ��EBVDI`\^ILMU U�T´��`\]MGIHKD�^z^aL�HW]�HK�|J1BE`�]_^z`\]MGI`\[MH�BE]MHWBVA�^aLMH��XHKZ�Z\G¡`\]MG�^IH´TV[
BVA�BE] & Psg�LM`\G ��`\]M[�BVA�HXD�DIBEDQU�T	���1Hz[MHXHKU�HK[�TV�K�XHXJ�^-TV�MZ\HVP���B	�?H��EHXDK¶ `bA(^ILMH�BVDI`�HK]_^-T�^I`�BE]
^IHXG�^hDIH�^a�MD�]MGQ^aL T�^�^aL�H ���MHKD���J/BV`�]_^Q`�GQBE��^IGI`\[MH�B�A>�1BV^aL � � TV]M[ � � ¶ ^ILMHX]�TV]�`\]�³ ]M`b^aHpZ�B BEJ
�Q`\Z�Z D�HXG��MZ\^XP7g�LM`�G ��`�]M[�BVA(GI`b^a� T�^I`�BE]ù`\G�J/BVGIGI`\�MZ�Hy�QL�HX]���GI`�]���T�]�`\]MH���TV��^�] ��U��/HKD�^���J1HVP

g�LMHKDIH�TVD�H�G�HK�EHKDaTVZ>TVJMJMD�B_TV�-LMHKGj^aL T�^yL T´�EH��/HKHX]�[MH��EHXZ\BEJ1HX[$Ppk BED�H���TVUWJMZ\HV¶S^aLMH º�¹µ¼
�

» Èb½VÊ"¹¢Ó�ÅxÓuÉyº�¹µ¼jÁ1È ¹¢Ä�¹µÊ�¿ TVJMJMD�B_TV�-L�`\]�N;[�HXZ�G��MDI��]M]MHXDhTV]M[ d ��M����HÙ ��
�Û�HKGIG�HX]_^a`�TVZ�Zb�ùJ/HKD�^I�MDI�MG
^ILMH�`\]MJM��^�BE����HX��^aG�G�Z�`\�EL_^aZ\��G�B�^aLMT�^�[MHK�EHX]�HXDaT�^aH�XTVGIHKG Ö Z\`��VH�TOJ1BE`�]_^�Z\� `�]M��BE]�TOZ�B	�?HKDYr
[M`\U�HK]MGI`\BE] TVZ�A�TV�XH´Þ7[�`�GaT�JMJ/HXTVDXP>ohGI`\]M�z^aLM`\G�T�JMJMDIBETV�-L$¶ TVZ��VBEDI`b^aLMUWG>U�T	���/HQ�QDI`b^I^aHK]���]M[MHXD
�EHK]MHXDITVZSJ/BVGI`\^I`�BE]�TVG�GI�MUWJ�^a`\BE]MG�BE]�^ILMHj`\]MJM��^�BE� ��HX�K^IGX¶��VHK^?BEJ/HKDaT�^IHh�KBEDID�HX��^aZ\�W`\]�[MHK�EHX]�HXDYr
T�^IH;GI`\^I� T�^I`�BE]MG��1HX�XTV�MG�H�BVA�^aLMH;J1HXDY^a�MD�� T�^a`\BE]$P(v�HKH?TVZ\GIBhv��M�V`�L TVDIT�HK^(TVZ¢P_Ù ��
�Û_ACBED4TQ^IBEJ1BEZ�BE���
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w¯ACBE�MDur�[M`\U�HK]MGI`\BE] TVZ;^aD�`²TV]M�V�MZ²T�^I`�BE]øJ TV����TV�EH�?TVGW[MHXG�`��E]�HX[�TV]M[ô`�UWJMZ�HKU�HK]_^aHX[ P g(B
D�HXJMD�HXGIHK]_^�^ILM`�GK¶�T�[MT�^-T�GY^aD��M�K^I�MDIHp�?TVGs[MHKGI`��V]MHX[�TV]M[ù`\U�J�Z�HXUWHX]_^IHX[$P(g�LMHp[ T�^aT�G�^IDI�M��^a�MD�H
GY^aBED�HXGQ�XHKZ�Z�GQT�]M[��VHXDY^a`��KHXGQ[M`\DIHX��^aZb�E¶ TV]�[OD�HXJMD�HXGIHK]_^aGj`\]_^aHXD�U�HK[M`²T�^aH�r�[M`�UWHX]�GI`�BV] TVZSGI`\U�JMZ\`��KHXG
`\U�JMZ\`��K`\^aZb�EP�g�LM`\G�[ T�^aT�G�^aD��M�K^I�MDIHùU�T´�x�1H�� `�H��?HK[ T�G�T��XBE]_^aTV`�]MHKD�BVA��KHXZ�Z\G��QLMHKDIH�H´T��-L
�KHXZ�Z/L TVGs³M�VHp]MHX`\�EL��/BVDIGXP c ]�HKGIGIHK]M�XH�¶ ^aLMHp[ T�^-T�G�^IDI�M��^a�MD�Hz`�G�TV]�T��MG�^IDaTV��^a`�BV]ùBVA(T��X`�D��X�MZ�TVD
[MBV�M�MZ\�xZ�`\] �VHK[�Z\`�G�^XP w �X`\DI�X��Z²TVD�[�BE�M�MZb��Z�`\] �VHK[ Z\`�GY^��´TV] �/Hù��GIHX[ ^aB±DIHKJMDIHKGIHX]_^�T±BV]MH�r
[M`\U�HK]MGI`\BE] TVZ/^aDI`�TV]M�E��Z²T�^I`�BE]^IL T�^�`�]M�KZ��M[�HXGhTV]O`\]�³ ]M`b^aHp�EHKD�^IH��/P�N�T��-L�]MB [MH�`\]�^ILMH¡Z�`�] �VHX[
Z\`�G�^�D�HXJMD�HXGIHK]_^aG�T��XHKZ�Z"¶�T�]M[H´T��-Lù�XHXZ\Z/LMTVG?H �MT��K^aZb��^���B�]MHK`��EL��1BEDIGKP7g�LMHjACBE��DYr�[�`�UWHX]MG�`�BE] T�Z
^IDI`²T�]M�E�MZ�T�^a`\BE]ô[ T�^-T±G�^IDI�M��^a�MD�H�`�GTø�EHX]MHKDaTVZ\`��XT�^a`\BE]ôBVAp^aLM`\G��QLMHKDIH�HXTV�-L�]MB [MH�L T�G�³M�VH
]MHK`��EL��1BEDIGj`�]MGY^aH´T�[�BVA;^aLMH��MG�� TVZ�^���BMP¡wj[M[�`\^a`\BE] TVZ\Z\�V¶/�K`�DI�K�MZ²T�^aBED�GX¶ HK]��MU�HKDaT�^IBEDIGK¶4TV]M[�`b^�r
HKDaT�^IBEDIG���HXDIH�`�UWJMZ\HXUWHX]_^aHK[ô^IB±TVZ�Z\B��lACBED��KBE]_�EHX]�`�HX]_^�^aDaT´�VHXDIGITVZQBVA�^aLMH�G�^IDI�M��^a�MD�H�T�Aµ^IHXD
^ILMHp^aDI`�TV]M�E��Z²T�^I`�BE]�L TVGQ�/HKHX]��M�M`\Z\^´P�g�LMH�G�HX�KBE]M[��KBEUWJ/BE]�HX]_^QBVAn^aLMHz[MHKGI`��V]O`\]��VBEZ\�VHX[OTV��r
GY^aDaT��K^a`\]M��^ILMHy�EHKBEU�H�^aD�`���JMDIHK[M`��XT�^aHKG�`�]�BVDI[MHKD?ACBED�^ILMHXU ^aB�BVJ/HKDaT�^IHjBE]ACBE��DYr�[�`�UWHX]MG�`�BE] T�Z
J1BE`�]_^IGsTV]M[��HX`\�EL_^aHK[ùJ/BE`\]_^aGXP>k�`�] T�Z�Z\�V¶_^aLMHj^���B��XBVU�J1BE]MHK]�^IG?��HXDIHy^I`�HK[�^aBE�VHK^aL�HXD�� `�T�^aLMH
� T�GI`��QT�]M[�D�HX�E��Z²TVD�^IDI`�TV]M�E�MZ�T�^a`\BE]�TVZ\�EBED�`\^aL�U�GK¶��QLM`\�-L�T�Z�GIBzJMD�B	��`\[MHX[�^aL�H�`\]_^aHXDYA�TV�XHKG7^aBp^aLMH
�MG�HXDKP

g�LMH�`�UWJMZ�HKU�HK]_^-T�^I`�BE]��Q`\Z�ZM�1HQ�XBE]_^IDI`�����^aHK[�^aB�{p}�~n� ¶�^aL�Hj©?BVU�JM��^-T�^I`�BE] T�ZSizHKBEUWHK^aDY�
whZ��EBED�`\^ILMU�G�R�`��MDITVD��VP(w�Aµ^aHXD7^IL T�^´¶_`b^7U�T	���/H���GIHX[�`�]�^ILMHQ[MHXG�`��E]�BVA1BV^ILMHXD;J TV����TV�VHXGX¶�G��M�-L
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TVG�^aLMH¡^aLMD�HXHÀr�[M`\U�HK]MGI`\BE] TVZ4wjJ1BEZ\Z�BE]M`\�MGQ[M`²T��EDaTVU¯BVD d��BV�M`��MGh[M`²T��EDaTVU¯JMTV����TV�EHXGKP c ^yU�T´�
TVZ\GIB��1Hz�MGIHK[OACBED�[M`\DIHK�K^�TVJMJ�Z�`��XT�^a`\BE]ùTVG���HXZ\Z¢P

��P � k ��^a�MD�Hp�?BED �

�?HK�´TV�MG�H�^ILMHQtyHXZ�TV�M] T´��^aDI`�TV]M�E��Z²T�^I`�BE]�`�G7TpGIJ1HX�K`²TVZ��´TVG�H�B�A/^ILMHQDIHX�V�MZ²TVD(^aDI`�TV]M�E��Z²T�^I`�BE]$¶
^ILMHyDIHK�E�MZ�TVD�^IDI`²T�]M�E�MZ�T�^a`\BE]�JMTV����TV�EHp�´T�]ù�/Hy��GIHX[�^aB��XBE]MGY^aD��M�K^htyHXZ�TV�M] T´��^aD�`²TV]��E�MZ²T�^a`�BV]MG
G�`�UWJMZ\������G�HK^�^a`�]��W^ILMHp�?HK`��EL_^aG�BVA>TVZ�Z ^ILMH¡`�]MJM��^hJ1BE`\]�^IGQH ��� TVZ�^aB�HXTV�-L�BV^ILMHXDKP?��B���HK�VHXDK¶
�KDIH´T�^a`�]��ôT GIJ1HX�X`b³ ��tyHXZ�TV�M] T´��^aDI`�TV]M�E��Z²T�^I`�BE] `�]_^aHKD�A�TV�KH���BE�MZ�[ç�1H�[MHXG�`�DITV�MZ�HOACDIBEU ^aLMH
J1BE`�]_^QBVA(� `�HK�&BVA�^ILMH���GIHXD�GyTV]�[�H	�W�K`�HX]��K�EP?g�LM`�G��XBE��Z�[��/H�TV�X�KBEUWJMZ�`\GILMHK[�`\]OBV]MH�B�A�^���B
�?T´��GKü
�VPj©?D�H´T�^IH¡T��QDITVJMJ1HXD�TVD�BE�M]M[�^aLMHzD�HX�E�MZ�TVDs^aD�`²TV]��E�MZ²T�^a`�BV]�J TV����TV�VHV¶ BED
� Pj©?D�H´T�^IHyT�JMTV����TV�EHh^IL T�^?U�T ��HXGs��GIHjB�A�^aLMHhGaTVUWHj[ T�^-T�GY^aDI���K^a��DIHV¶��M��^�LMTVG?G�HXJ TVDIT�^aH

`\U�J�Z�HXUWHX]_^aT�^a`\BE]MG Ö �MGI`\]M��^aLMHzG�JMLMHXD�H¡^IHXGY^h`\]MG�^IH´TV[�BVAn^aLMHzJ1B	�?HKDQ^IHXGY^ÀÞ�P

�?BV^IL�TVJMJ�DIB_TV�-L�HXGp�´T�]��/H��MGIHK[�^IB�XD�H´T�^IH�^aL�H�GaTVUWH�`\]_^aHXDYA�TV�XH¡ACBEDj�KBE]MGY^aDI���K^a`\]M�ùTV]�[
^IDaT´�EHKDIGI`\]M�OtyHXZ²T��M] T´��^aD�`²TV]��E�MZ²T�^a`�BV]MGXP�©?D�H´T�^I`�]M��Tù�QDaTVJ�J/HKD�T�DIBE�M]�[±^ILMH�DIHX�V�MZ²TVDy^IDI`�TV]�r
�E��Z²T�^I`�BE]�JMTV����TV�EH��?BV�MZ�[��1H�^aLMH�H´T�GI`�HKG�^�TVJMJ�DIB_TV�-L�ACDIBVUë^aL�H�`�UWJMZ�HKU�HK]�^aT�^a`\BE]�J1BE`�]_^pB�A
� `�H��zP c ]ª^aLM`\G�´TVG�HV¶h]MB�]MHK�ë[ T�^aTxG�^IDI�M��^a�MD�HXGK¶pTVZ��VBEDI`b^aLMUWGX¶�BED�EHKBEU�H�^aD�`���J�DIHX[�`��´T�^aHXG
��BE�MZ\[]MHXHK[^aB��1Hh�QD�`\^�^aHX] P7g�LMHyJ1B���HXD�^aHXGY^s��BE�MZ�[�GI`�UWJMZb��BEJ/HKDaT�^IHjBE]��?HK`��EL_^aHK[ùJ/BV`�]_^aG
�QLMBVGIH���HX`\�EL_^�`\G�T�Z\�?T	� G �XHXD�BMP>��B	�?H��EHXDK¶_�XD�H´T�^I`�]M�hTh�K�MG�^IBEU�` �XHK[�tyHXZ�TV�M] T´�p^IDI`²T�]M�E�MZ�T�^a`\BE]
J T�����T��EH��?BE��Z�[WZ�H´T�[�^IB¡TzUWBED�H�H	�W�X`\HX]_^?`\U�J�Z�HXUWHX]_^aT�^a`\BE]$Pnk�`�D�G�^X¶EU�HKU�BVD�����BE�MZ\[�]�BV^;�/H
�?TVG�^IHX[WG�^IBEDI`\]M�j^aL�Hs�?HK`��EL_^;�XB BED�[M`�] T�^aH?B�A/HXTV�-LWJ/BE`\]_^��QLMHK]W^ILM`�G>`\G>]MBV^>]MHX�KHXGIGITVD���ACBVD�^aLMH
tyHKZ²TV�M]MT	��^IDI`�TV]M�E�MZ�T�^a`\BE]$P�v�HX�KBE]M[MZb�E¶�T�[M`\DIHX��^s`\U�JMZ\HXUWHX]_^-T�^a`�BV]�BVA�^aLMHhGIJML�HXDIHh^aHXGY^s��BE�MZ�[
H ��HK�X��^IH�A�TVG�^IHXDy^aLMTV]�^aLMH�UWBED�H��EHK]MHXDITVZ>J1B���HXDy^IHXGY^´P�g�L�`�Gy`\Gy�/HK�´TV��GIH�ACHK��HXDpBEJ1HXDIT�^a`\BE]MG
��BE�MZ\[ù�/HpH��VT�Z�� T�^IHX[�[M�MHy^IB�^aLMHyA�TV��^s^aLMT�^�^aLMHy��HX`\�EL_^��?BV�MZ�[ù]MB�Z\BE]M�EHKDs�/HpGY^aBED�HX[$P;g�LMH
[ T�^-TùG�^IDI�M��^a�MD�H�TV]�[øU�TV]_��[MH�^-TV`\Z�GpBVA�^aL�H�T�Z��EBED�`\^ILMUë�KBE�MZ\[±�1H�DIHK�MGIHK[$¶(����^z^aLMH�GIJ�LMHXD�H
^IHXG�^��EHKBEUWHK^aD�`��yJ�DIHX[�`��´T�^aHp�?BV�MZ�[�]MHXHK[�^IB��/Hp�QDI`b^I^IHX]$P
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©?�MD�DIHX]_^IZ\�E¶ ^aLMHjJ TV����TV�EHKG�TVDIHh]MBV^?[�� ] TVUW`��j`\]�^IL T�^?^ILMHK��[MB�]�BV^sG��MJMJ1BED�^?[MHXZ\HK^a`\BE]�B�A
G�`\^aHKGXPhv ^IBEDaTV�VH�BVA�LM`�[�[MHX]���HX`\�EL_^aHK[�J/BV`�]_^aGQ�Q`\^ILM`�]��XHKZ�Z�GQBVA�^aLMH�DIHX�V�MZ²TVD�^IDI`²T�]M�E�MZ�T�^a`\BE]ù`�G
TVZ\DIHXTV[���`�UWJMZ\HXUWHX]_^aHK[$¶1�QL�`��-L�`�GQ^aL�H�³ DIGY^pG�^IHXJ�^IB��?TVD�[��M]MLM`\[M`�]���J1BE`�]_^aGjT�Aµ^aHKDyT�� `\GI`���Z�H
��HX`\�EL_^aHX[OJ/BV`�]_^�L TVG��/HKHX]�[MHKZ�H�^aHX[ P�tyHK� `�Z\Z�HKDIG¡Ù � ��Û(TV]M[OtyHK� `�Z\Z�HKDIGQTV]M[Og(HK`�Z\Z²TV�M[øÙ ����Û4[M`\GYr
�K�MGIG��VHXDY^aH���DIHKU�B	��TVZ�`�]¡^aLMD�HXH�r�[M`�UWHX]�GI`�BV] TVZ tyHXZ�TV�M] T´�z^aD�`²TV]M�V�MZ²T�^I`�BE]�GXP e HKDIL T�JMG7TjG�`�UW`�Z²T�D
TVJ�JMDIB_T��-L��Q`\Z�Z �1H¡TVJMJMZ\`��XTV�MZ�H�^aB�ACBE�MDur�[M`\U�HK]MGI`\BE] TVZ1� TVG�`��zTV]M[�DIHK�E�MZ�TVDs^aD�`²TV]M�V�MZ²T�^I`�BE]�GXP

w¯JMDITV�K^I`��´T�Z?BEJ�^I`�UW`��XT�^a`\BE]±ACBVD�J/BV`�]_^�Z\B��XT�^a`\BE]x^aLMT�^�L TVG��1HXHK]ô`�UWJMZ�HKU�HK]�^IHX[ `\] ^aLMH
^���B�r�[�`�UWHX]MG�`�BE] T�Z�{z}(~(��^aDI`�TV]M�E��Z²T�^I`�BE]�JMTV����TV�EH�`�Gz�´T�Z�Z�HK[�^aLMH�^IDI`²T�]M�E�MZ�T�^a`\BE]�LM`\HXDaT�DI�-L_�EP
g�LMH¡AC�MZ�Z$^IDI`�TV]M�E�MZ�T�^a`\BE]`\GhGY^aBED�HX[�T�^h^ILMH��1BV^�^aBEU¯BVA�GIH��EHXDITVZ�Z\HK�VHXZ�G�BVA>^IDI`�TV]M�E�MZ�T�^a`\BE]MGKP�w
G��M�MGIH�^�BVAQGI`b^aHKG�TVDIH �VHKJ�^�ACDIBEU BE]MH�Z�H��EHXZ�^aB�^ILMH]MH ��^�LM`��EL�HXD�Z\HK�VHXZ¢P e BE`\]�^�Z�B �´T�^I`�BE]±`�G
H ��HK�X��^IHX[±`�]�TW^aBEJ�[MB	�Q]�A�TVG�LM`�BE] ¶$TV]M[���GIHXGy^ILMH�D�HXGI��Z\^pBVA�Z\B��XT�^a`\BE]�T�^pBE]MH�Z\HK�VHXZ>T�Gj^aLMH
GY^-TVDY^a`�]��O�KHXZ�Z7`\]±^ILMH�]�H�� ^�Z\B	�?HKD�Z\HK�EHKZ¢P e BE`�]_^�Z�B �´T�^I`�BE]�³M]M`�G�LMHXG¡�QLMHX]x^ILMH � ��HXD��±J1BE`�]_^
L T�G��/HKHX]�Z\B��XT�^aHK[ `�]±^aLMH�AC��Z�Z;^aDI`�TV]M�E��Z²T�^I`�BE]$P��?HK�´TV��GIHùBVA�^ILMHB	�EHKDILMHXTV[ô`�]_�EBEZb�EHK[$¶>^aLMH
^IDI`²T�]M�E�MZ�T�^a`\BE]�LM`\HXDITVDI�-L_��^�� JM`\�´TVZ\Z\�¡�?BED ��G��1HXGY^;ACBED7Z²TVD��EHs`\]MJM��^;G�HK^aGKP7g�LM`�G7L�`�HXDITVDI�-L_��`\[MH´T
U�T´���/H��EHK]MHXDITVZ�` �XHX[�^aB¡BEJ1HXDIT�^aHQ`�]�^aL�H�ACBE��DYr�[�`�UWHX]MG�`�BE] T�Z�^aD�`²TV]��E�MZ²T�^a`�BV]MG>JMD�HXGIHK]_^aHX[ùL�HXDIH
`\]�BED�[MHXD�^aB�G�J/HKHX[ù�MJJ1BE`\]�^�Z�B �´T�^a`�BV] ���MHKDI`�HKGsBE]�^IDI`�TV]M�E�MZ�T�^a`\BE]MG>�Q`b^aLU�TV]_�W`�]MJM��^?G�`\^aHKGXP

ipHX]MHKDaTVZ\`��X`\]M��^ILMH��KB�[MH�^aBBEJ1HXDIT�^aH�`�] ��� `�GpTV]�BE�_��`\BE�MGy[�`�DIHK�K^I`�BE]�ACBVDhAC��^I�MDIH���BED �SP
my]MH��?T´�O^IB[MB^ILM`�G��?BE��Z�[��1H�^aB�U�T ��H�^aL�H�[M`�UWHX]�GI`�BV]�T�^IHXUWJMZ²T�^IH�JMTVDaTVUWHK^IHXDK¶/�QLM`\�-L
UWH´TV]�Gh^aLMT�^h^ILMH���TVZ\�MH���BE�MZ\[�]MHKHX[�^IB�/H ��]MB	�Q]�T�^j�KBEUWJM`�Z\Hz^I`�UWHVPhv�BEUWH¡�XBEUWJ/BV]MHX]_^aG
��BE�MZ\[�H ��^IHX]M[�G�^aDITV`��VL�^�ACBED��?TVD�[MZ\� Ö �M��^�]MB�^�]�HX�XHKGIGITVDI`\Z\��H´T�GI`�Zb��Þ�`�]_^aB¡�EHX]�HXDaT�Z [M`�UWHX]MG�`�BE]�GXP
k BEDpH �MT�U�JMZ\HV¶4�MG�`�]M�OTV]øTVDIDIT	��^IB�DIHXJ�DIHXG�HX]_^�J1BE`�]_^IGpBEDzHK��TVZ��MT�^a`\]M��[MHK^IHXDIUW`�]MTV]_^aGzBVA?TVDYr
�M`b^aDITVD���GI` �XH��_��`�]_^aD�B�[M���X`�]��T � �Vþ�-��$� ^�� J1HVP¡�hB	��HK�VHXDX¶4[ T�^-TG�^IDI�M��^a�MD�H�`�G�GI�MHKGpU�T´���/H
[M` �W�X�MZb^�^IB�DIHKGIBEZb�EH�P�©?�MDID�HX]_^aZb�E¶�^ILMHj[�`�UWHX]MG�`�BE]W`�G;³ ��HX[�T�^�ACBE�MDK¶ �QL�`��-LùTVZ\Z�B	�QG7^aLMH�^�� J/HKG
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UWHXDIT�^a`\BE]�BVA$�KHXZ\Z�G�TVDIBV�M]M[�^aLMHKGIHjZ\B	�?HKDYr�[�`�UWHX]MG�`�BE] T�Z�GI`\U�J�Z�`��KHXGKP �çLM`\Z�HsAC�MZ\Z\�_r�[M`\U�HK]MGI`\BE] TVZ
�KHXZ�Z\GyTV]�[��VHXDY^a`��KHXGpU�T´��GY^a`�Z\Z(�1H�G�^IBEDIHK[$¶$^�� J/HKGyACBEDy`\]�^IHXD�U�HK[M`²T�^IH�r�[M`�UWHX]MG�`�BE]MTVZ�GI`\U�JMZ\`��KHXG
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�XTV]�]MB�Z�BE]��EHXDs�1HpL TVD�[M�XB [MHK[$P�kS��D�^aL�HXDIUWBED�HV¶��K`�D��X�MZ�T�^a`\BE]��K�MDID�HX]_^aZb�ù[MHXJ1HX]�[MGQBE]�`�]_^aHK�EHXD
��TVZ\�MHXG�GY^aBED�HX[ `�]�Z\B�B ���MJ ^aTV�MZ\HXGXPøg�LMHXG�Hù�VT�Z��MHKG��?HKDIH�[MHK^IHXD�U�`\]MHX[ôT�^�`\U�J�Z�HXUWHX]_^aT�^a`\BE]
^I`�UWH�TV]M[xJ�DIBE�EDITVUWU�HK[±`\]_^aB�^aLMHWZ�B B ���MJ�^-TV�MZ\HXGKP�wlGI�-LMHKU�H�]MBV^�`�]_�EBEZb� `�]M��L TVD�[M�XB [MHK[
^�� J1HXG�TV]�[xJMD�BE�EDaT�U�UWHX[±Z�B B ���MJ�^-TV�MZ\HXGz�?BV�MZ�[ ]�HXHX[ø^aB��1H�[�HK� `�G�HX[ `bAs�X`\DI�K�MZ²T�^I`�BE]±TV]�[
HK] ��U�HKDaT�^I`�BE]�BVA(GI`\U�JMZ\`��KHXG�TVD�BE�M]M[�Z\B���HXDur�[M`\U�HK]MGI`\BE] TVZ1A�TV�XHKGQ`�GQ[MHXG�`�D�HX[$P

wjG¡UWHX]_^a`\BE]MHX[�`\]�^ILMHW`�]_^aD�B�[M���K^a`\BE]$¶�J1B	�?HKD�[M`�TV�EDITVU�G Ö TV]M[�^aL�HX`�Dp[�� TVZ7DIHK�E�MZ�TVDy^aD�`br
TV]��E�MZ²T�^a`�BV]MG-Þ�TVDIH��EHK]MHXDITVZ7G�^IDI�M��^a�MD�HXGz^aL T�^¡T�DIH�DIHKZ²T�^IHX[�^aB�BV^ILMHXDz[M`�TV�EDITVU�GjGI�M�-LxTVGy^aLMH
¥;BED�BE]MBE`�[M`²TV�VDaTVUëBVA?G�JMLMHKDIHXG�TV]M[�^aLMH d��BE��`��MGz[M`�TV�EDaT�UOP�g�L�HWACBE��DYr�[�`�UWHX]MG�`�BE] T�Z�DIHK�E��r
Z�TVDs^aD�`²TV]M�V�MZ²T�^I`�BE]ùJMTV����TV�EH�U�T´�ù�1H��MG�HX[�`\]�^ILMH�[�HK�EHKZ�BEJ�U�HK]�^jBVA�^ILMHXG�H�BV^ILMHXD�J TV����TV�VHXGXP
�?BV`�GIG�BE]M] T�^�TV]M[ tyHXZ�TV�EH�Ù ��Û��KBEUWJM��^aH�H´TV�-L DIHK�E`�BE]�B�A�^ILMHù^aLMD�HXHÀr�[M`\U�HK]MGI`\BE] TVZ;¥;BEDIBV]MBE`
[M`�TV�EDITVU BVA�G�JMLMHKDIHXG?`�]M[M`b� `�[M� T�Z�Z\���MG�`�]M��T�DIHK[M�M��^a`�BV]�^aB�T¡^aL�DIHXHÀr�[M`\U�HK]MGI`\BE] TVZ J1B	�?HKD?[M`�T�r
�EDITVU�¶�TV]�[�^ILMHX]�Z\`�] ��^aL�HpDIHX�V`�BE]MG�^aBE�EH�^aLMHKD�TVJMJ�DIBEJMD�`²T�^IHXZb�EP �ç`\Z�Z�Ù ����Û��XBVU�JM��^aHXGQT�G�`�]M�VZ�H
D�HX�E`\BE]BVA�^ILMHj¥;BED�BE]MBE`1[M`²T��EDaTVU|B�A4GIJMLMHKDIHKGX¶1TV]M[�izT´� DI`�Z\B	�VT�TV]M[�qQB ��]MH�Ù ����Û/[M`�G��X�MG�Gs^aLMH
¥;BED�BE]MBE`�[M`�TV�EDITVU¬BVA G�JMLMHXD�HXG7`\]��EHK]MHXDITVZ�[M`\U�HK]MGI`\BE]zACBED�UWB	��`\]M�jG�JMLMHKDIHXGKP7�hB	��HK�VHXDX¶_^ILMHXG�H
��BED ��G�[MB�]�BV^��XBEUWJM��^IHQ^ILMH�HX]_^a`\DIHQ[M`²T��EDaTVU � `²T¡T¡D�HX[M�M��^a`\BE]W^IB�TzJ1B���HXD�[M`²T��EDaTVU°`�]�BE]MH
[M`\U�HK]MGI`\BE]ùLM`\�ELMHXDKP

��P�� k�`�]MTVZ/^ILMBE�M�EL_^IG
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^IDI`²T�]M�E�MZ�T�^a`\BE]p^aBj`\]M�XD�H´TVG�H?^aL�H?[M`\U�HK]MGI`\BE]�^IBjACBE�MDK¶��QLM`\�-L��sTVG�[M`�G��X�MG�GIHX[�`\]�v�HK�K^a`\BE] ��P �MP	��P
ws^�^aHXUWJ�^I`�]M�y^IB�G�BEZ\�VHQ^ILM`�G7J�DIBE�MZ\HXU°[M`�D�HX�K^IZ\���?BE��Z�[W�/HQ[M` ���K�MZ\^;�1HX�XTV�MG�HhBVA1^aL�H�[�` �W�X�MZb^��
`\]�� `�G�� TVZ�` �X`\]M�±TV]M[ ^ILM`�] ��`\]M�x`\]�ACBE�MD�[M`�UWHX]�GI`�BV]MGXPçg�LMH ��HK��`�G�^aBx³MDIG�^�GIBEZb�EH�^ILMH�D�H�r
Z�T�^aHK[�Z�B	�?HKDYr�[M`�UWHX]MG�`�BE]MTVZ(J�DIBE�MZ\HXUWGX¶�T�]M[�^aLMHK]xTV��G�^aDITV�K^p^ILMH�GIBVZ���^I`�BE]MGh^aB��BED ��ACBVDj^aLMH
ACBE��DYr�[�`�UWHX]MG�`�BE] T�Z��´T�GIHVP�wjZb^aLMBE���EL�^aLM`\G�T�JMJMDIBETV�-LxT�Z�Z�B	�QGpBE]�HW^IBOUWBEDIH�HXTVGI`\Z\�O^aLM`\] ��`�]
ACBE��D[M`�UWHX]�GI`�BV]MG`�]�U�TV]_�ª�XTVGIHKGX¶y`b^ù[MB HXGù]MB�^ù^-T ��H�T	�?T´�ª^aL�H±�KBEUWJMZ�H ��`b^��ªT�]M[ç[M` ��r
�K�MZ\^���BVAzGIBVZ\� `�]M�xJMDIBE��Z�HXUWG�`\]ªLM`\�ELMHXD�[M`�UWHX]�GI`�BV]MGXP®v BEZ\� `�]��x^aLMHKGIH�JMD�BE�MZ\HXUWGTVD�H�]MBV^
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TVZb�sT´� G�GY^aDITV`��EL_^�ACBED��?TVDI[xH�� ^aHK]MGI`\BE]MG�BVAsZ�B	�?HKDYr�[M`�UWHX]MG�`�BE]MTVZ7�´TVG�HXGK¶;TV]M[ ]MH�� ^aHX�-L�]M` ���MHKG
]MHKHX[MHK[,^aBô�1Hø[�HK�EHKZ�BEJ1HX[,TV�X�KBEDI[�`�]M�EZb�EP d BEGY^�]�BV^-TV��Z\�E¶�^aLMH±[ T�^aT�G�^aD��M�K^I�MDIHxTV]M[ç^aLMH
^�� J1H�B�A�^IDaT´�EHKDIGITVZ�BEJ1HXDaT�^a`�BV]MG�GI��JMJ/BVD�^aHK[�]�HXHX[�HX[�^IB��/Hù[�HK�EHKZ�BEJ1HX[ô^aB�D�HXJMD�HXGIHK]_^WACBV�MDYr
[M`\U�HK]MGI`\BE] TVZs^IDI`�TV]M�E�MZ�T�^a`\BE]MG��KBEDID�HX��^aZ\�VPçN7] ��U�HKDaT�^I`�BE] �sTVG�`�]_^aD�B�[��M�XHK[ª]MBV^�BE]MZb�ôTVGT
�KBE]_�EHX]�`�HX]��XHV¶��M��^��/HK�´TV�MG�Hj`b^�`\G;�MGIHK[`�]W^aLMHhTVZ��VBEDI`b^aLMU ACBED;`�]MG�HXD�^I`�]M��TzJ/BE`\]_^�BV]TV]�HX[M�EH
`\]�TzACBE�MDur�[M`\U�HK]MGI`\BE] TVZ ^aDI`�TV]M�E��Z²T�^I`�BE]$P4k BED7^ILMHhGITVUWH�D�H´TVG�BE]$¶ �X`\DI�X��Z²T�^I`�BE]�BVA �XHKZ�Z�G�TVD�BE�M]M[
TOA�T��XH��?TVG�`�UWJMZ\HXUWHX]_^aHK[$¶(�QLM`\�-L��sTVG�]MBV^�T�GY^aDITV`��EL_^�ACBED��?TVDI[xH�� ^aHK]MGI`\BE]ôBVA�^aLMH�^aLMD�HXH�r
[M`\U�HK]MGI`\BE] TVZ�G�`\^I� T�^a`\BE]�BVA7�K`�DI�K�MZ²T�^a`�BV]�B�A>A�TV�XH�^aGjTVDIBE��]M[�TV]OHX[M�EH�P c ]�^aLMD�HXH�[M`�UWHX]MG�`�BE]�GX¶
^ILMH�HK[M�EH�LMTVGyTW[M`�D�HX�K^I`�BE]�[MHKJ/HK]M[M`�]��BE]O^ILMH�BVDI[MHKDjBVA7`b^aGQ�EHKD�^a`\�XHKGX¶$T�]M[�^aL�H�DI`\�EL_^�r�L TV]M[
D��MZ�H��XTV]��/H��MG�HX[�^aB�[MHK^IHXD�U�`\]MH��QLM`��-LøTV[ �IT��XHX]_^¡�XHKZ�Z�^IBù��`\GI`b^pBE]±TV]�`�]M�KDIHKU�HK]�^zBVJ/HKDaT�r
^I`�BE]$P c ]�ACBV�MDj[M`\U�HK]MGI`\BE]MGK¶/^aL�H�A�TV�XH��1HX`\]M��K`�DI�K�MZ²T�^aHX[�TVDIBE��]M[�L TVGpT�]�BEDI`\HX]_^-T�^I`�BE] ¶ TV]�[
^ILMHjG�JM`�D�`\^�BVA4U�B	� `�]���^aB�^aLMHh�XBED�DIHX��^QTV[ �IT��XHX]_^��KHXZ\Z1BV]�TV]`�]��XDIHKU�HK]_^sBEJ1HXDIT�^a`\BE]�D�HXU�TV`�]�GX¶
�M��^�^ILMHQDI`\�EL_^;L TV]M[WDI�MZ\H��´TV]W]MB¡Z�BE]��EHXD7�1HQ�MGIHK[�^aBz[MH�^aHKDIUW`�]MH�^aL�H��KBEDID�HX��^?T�[ �ITV�XHK]_^?�KHXZ�Z"P
c ]MGY^aHXTV[$¶;GIBEUWHK^ILM`�]���U�BVDIH��KBEUWJMZ�`\�´T�^IHX[x`\]_�EBEZb��`\]M��HK]M�XB [M`\]M��BEDI`\HX]_^-T�^a`�BV]MG�`\]_^aB�Z\B�B ���MJ
^aTV�MZ�HKGs�sT�Gh[MH�� `�GIHK[�^IB�T��X�XBVU�JMZ\`�G�L^aLM`\GXP

g�LMHùJ1BE`�]_^�`�G�^IL T�^��KBEUWJMZ�H ��`b^��±�MGI� T�Z�Z\�±`\]M�XD�H´TVG�HXG��QLMHK] `\]M�XD�H´TVG�`�]M�O^aLMH[�`�UWHX]MG�`�BE]
BVA;^ILMH�JMDIBE��Z�HXU�¶�TV]�[±JMTVD�^IZ\��^ILM`�GpLMTVGy^aB�[MBù�Q`\^IL�^aLMH�[M` �W�X�MZb^���`�]�� `�G�� TVZ\`��X`\]M�LM`\�ELMHKDYr
[M`\U�HK]MGI`\BE] TVZ�GIJMTV�XH�P7v�BEUWHK^I`�UWHXG/GIBEZ\��^a`\BE]MG�TVD�H7H´TVG�`�Zb�j�EHK]MHXDITVZ�` �XHK[yACDIBEU�Z�B	�?HKDYr�[M`�UWHX]MG�`�BE]MTVZ
�XTVGIHKGX¶1TV]M[�`�]ùBV^ILMHXDQG�`\^a�MT�^a`\BE]MGQT��EHX]�HXDaT�Z�`��XT�^a`\BE]`\G�]MBV^�`�]_^a��`\^a`b�EHKZ\��BE�_��`\BE�MGKP
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Ù �XÛ�m�P_wj`\�-LMLMBEZ �XHKDX¶�k?PEwh�MDIHK]ML TVUWUWHXDX¶�t�P ��P�©?LMHX] ¶�t�PEgpP�R�HKHV¶ TV]M[WN�P e TVJMTV[MBEJ1BE�MZ\BE�$P
v ��HK� ¥yBED�BE]MBE`�[M`�TV�EDITVU�GKP ��Å Ê�Ã�¾�Å1½VÊ�¹¢Ó�Å1½VÈ��SÓ�» ¾ÀÅ1½VÈ1ÓuÉ���Ó�¼jÁ1»�Ê¢½VÊ�¹¢Ó�Å1½VÈ��hÃ-Ó�¼�Ã�Ê�¾À¿¡½VÅ1Ç
� Á_Á1È ¹¢ÄI½VÊ"¹¢Ó�Å�º ¶ � Ö �_ÞÀü � � ������� ��¶ F �M]�H � ������P

Ù ��Û�m�Pnwj`��-L�LMBEZ��KHXDK¶7t�P ��P�©?L�HX]$¶;t�PngpP�R�HKHV¶>w�P d � � L�BEJ TV[ML_�ET	�V¶?N�P e TVJMTV[MBEJ1BE�MZ\BE�$¶
TV]�[xk?P�wh�MDIHK]ML TVUWUWHXDXP�¥jBEDIBV]MBE`7[M`�TV�EDaT�U�GjACBVDp[M`�D�HX�K^I`�BE] r�GIHK]MGI`b^a`b�EH�[M`\G�^-T�]M�XHKGXP c ]
	�¾aÓ	Ä-Ã-ÃIÇV¹µÅ Â�ºpÓuÉ�ÊC¸ ÃW·$¸ ¹µ¾ÀÊuÃ-Ã�Å Êµ¸ � Å Å »M½VÈ�
S¿�¼jÁ Ó	º�¹µ» ¼«Ó�Å���Ó�¼jÁ1» Ê¢½VÊ"¹¢Ó�Å1½VÈ�hÃ-Ó�¼�Ã�Ê�¾À¿ ¶
J T��EHXGQ� ��
�� ���V��P�w�© d e DIHKGIGK¶ � ��� ��P

Ù ��Û d P w�P wjD�U�GY^aDIBV]M�MP�� ½�º�¹¢Äù·1Ó-Á Ó�È�ÓIÂV¿ P7v�JMDI`\]M�EHKDYr�¥;HKDIZ�TV�M¶�³ DIGY^hHK[M`\^I`�BE] ¶ ����
���P
ÙÚ�VÛ¡k?P�wj�MD�HX]ML T�U�UWHXDKP e B	�?HKD�[M`�TV�EDITVU�GKü�JMDIBEJ1HXDY^a`\HXGX¶�TVZ\�EBED�`\^aL�U�G�TV]M[ TVJMJ�Z�`��XT�^a`\BE]MGKP

 � ��� � Ó�»�¾ÀÅ1½VÈ�Ó�Å���Ó�¼jÁ1» Ê"¹µÅ Â ¶ � � Ö �	Þ�ü	��
�������¶ ����
���P

Ù ��Û¡k?P�wj�MD�HX]ML T�U�UWHXDKP c U�J�DIB	�EHK[ TVZ\�EBED�`\^aL�U�GzACBED�[M`\GI�XG�T�]M[ô� TVZ�Z\G��MG�`�]M��J1B���HXD�[M`�T�r
�EDITVUWGXP � Ó�»�¾ÀÅ1½VÈ�ÓuÉ � È Â Ó�¾À¹µÊµ¸ ¼�º ¶ � Ö �EÞ�ü�������� � � �E¶ ����
�
�P

Ù ��Û¡k?P7wh�MDIHK]ML TVUWUWHXDXP�¥jBEDIBE]�BE`s[M`�TV�EDaT�U�G�r�T�GI�MDY�EH���B�AyT�AC�M]M[ T�U�HK]�^aTVZ��EHKBEU�H�^aD�`��
[ T�^-T�G�^aD��M�K^I�MDIH�P � � � ��Ó�¼jÁ1» Ê"¹µÅ Â�
S»�¾ÀÔVÃ�¿	º ¶1��� Ö �EÞ�ü��V� ��� �E� ��¶ ����� �EP

Ù ��Û¡k?P4wh�MDIHK]ML TVUWU�HKD�T�]M[ qzP � Z\HX`\]$P�¥yBVDIBE]MBV`�[�`²TV�EDITVUWGXP c ] F P>v�TV���±TV]M[�i�PnohD�DI��r
^I`²T�¶ HX[M`b^aBED�GX¶�� ½VÅ1Ç_Æ�Ó	Ó ��ÓuÉ���Ó�¼jÁ1» Ê�½VÊ�¹¢Ó�Å1½VÈ��hÃ-Ó�¼�Ã�Ê�¾À¿����(¸�½�Á1ÊuÃ�¾�� ¶MJ T��EHXGQ��� �������V��P
N7Z�G�HK� `�HKDzv��K`�HX]��XH e �M�MZ\`�GIL�`�]M�M¶$�V�E�E��PWÙ×v�k��¬q�HKJ/BEDY^pk>�V����ru���_��¶1gQo|izDIT �V¶ wj�MGY^aDI`�T�¶
��������Û"P

Ù 
�Û F PÚrut�P ��BE`�G�GIBE]M]MT�^´¶Sk?P ©sT �´TVZ\GX¶Sk?PStpT�¶Sm�P tyHK� `�Z\Z�HKDIGX¶ v/P e `�BE]$¶Mk?P qQHX�M��A�T�^´¶ d P gnHX`\Zbr
Z�TV�M[$¶_T�]M[ d P�¤y� `\]MHX��P e D�BE�EDITVU�UW`�]��h�Q`\^ILW©�izwjR7üV^aLMH?H���TVUWJMZ�HsB�A1^IDI`�TV]M�E�MZ�T�^a`\BE]MGKP
c ] 	�¾aÓ	Ä-Ã-ÃIÇV¹µÅ Â�ºWÓuÉ�ÊC¸ Ã��;¹ ÉÀÊ�Ã-Ã�Å ÊC¸ � Å Å »M½VÈ
S¿�¼jÁ Ó	º�¹µ»�¼ Ó�Å ��Ó�¼jÁ1» Ê�½VÊ�¹¢Ó�Å1½VÈ!�hÃ-Ó�¼�Ã

�Ê�¾À¿ ¶SJ TV�VHXGQ�����������E��P�w�© d e DIHKGIGX¶ ��������P
Ù ��Û F PÚrut�P��?BE`\GIG�BE]M] T�^>TV]M[�©jP�tyHXZ�TV�EH�P�©?BV]��VH���L ��Z�Z�TV]M[�¥jBEDIBE]�BE`�[M`²TV�VDaTVU&B�A1TV[M[M`b^a`\�VHXZb�

��HX`\�EL_^aHX[�J/BV`�]_^aGKP c ] 	�¾aÓ	Ä-Ã-ÃIÇV¹µÅ Â�ºyÓuÉQÊC¸ Ã�·$¸ ¹µ¾ÀÊ�Ã-Ã�Å ÊC¸ � Å Å »�½VÈ#"�»�¾aÓ-Á ÃI½VÅ$
S¿�¼jÁ Ó	º�¹µ» ¼
Ó�Å � È Â Ó�¾À¹µÊµ¸ ¼�º ¶MJ TV�EHKG ��� ��������
�¶ ���E� ��P

Ù �	��Û F PÚrut�P1�?BE`\GIG�BE]M] T�^X¶/m�P1tyH���`\Z�Z\HXDIGK¶ d PSg(HK`�Z\Z²TV�M[ ¶STV]M[ d P ¤j� `�]MHK�VPQg(D�`²TV]��E�MZ²T�^a`�BV]MGs`�]
©�ipwyR Ö H�� ^aHK]M[MHK[ùTV�MGY^aDaT��K^ÀÞÀP c ] 	?¾aÓ	Ä-Ã-ÃIÇV¹µÅ Â�ºpÓuÉQÊµ¸ Ã%
S¹ �EÊuÃ-Ã�Å Êµ¸ � Å Å »M½VÈ�
S¿�¼jÁ Ó	º�¹µ» ¼
Ó�Å���Ó�¼jÁ1» Ê�½VÊ�¹¢Ó�Å1½VÈ&�hÃ-Ó�¼�Ã�Ê�¾À¿ ¶ J T��EHXG ����� ��
�P�w�© d e DIHXG�GX¶/�V�E�V��P

Ù ���XÛ F PÚrut�P��?BE`\GIGIBV]M] T�^�T�]M[ d P c P � TVDaT´�VHXZ²T�GXP®my]ª^aL�H��XBEU��M`�] T�^aBED�`²TVZ��KBEU�J�Z�H���`b^���B�A
N7�M�KZ�`�[�H´TV]�¥jBEDIBV]MBE`1�XHXZ\Z�G?TV]M[ù�XBV]��VH���L��MZ\Z�G�BVA �Vr�[M`\U�HK]MGI`\BE] TVZSG�JMLMHXD�HXGKP c ] 	�¾aÓ	Ä-Ã-ÃIÇ

�¹µÅ Â�ºpÓuÉ�Êµ¸ Ã��nÓ�»�¾ÀÊ�Ã-Ã�Å ÊC¸ � Å Å »�½VÈ � � �
�

 � ��� 
S¿�¼jÁ Ó	º�¹µ»�¼lÓ�Å('z¹�º	Ä�¾aÃ�ÊuÃ � È Â Ó�¾�¹µÊµ¸ ¼�º ¶

J T��EHXG �E� �)��� ����PMv�B �X`�H�^��ACBED c ]M[��MG�^IDI`²T�Z4TV]M[�wjJMJ�Z�`�HK[ d T�^aL�HXU�T�^a`\�XGX¶ �V�E����P

���_�



Ù ����Û F PÚrut�P_��BE`�G�GIBE]M]MT�^;TV]M[ d PV¤j� `�]MHK�VP � È Â Ó�¾À¹µÊC¸ ¼�¹¢Ä �hÃ-Ó�¼�Ã�Ê�¾À¿ P ©sTVU���DI`�[��EH�oh]�`\�EHKDIG�`\^��
e DIHKGIGK¶1³ D�G�^�HX[�`\^a`\BE]$¶ ������
�P

Ù ����Ûzg�LMH�{z}(~(�WLMBEUWHXJ TV�VHVP ý þ�þ�ÿ��%���������&��" 
 ��#¿�%!�- 
�� P
Ù �´�VÛ¡�jP_©?L T �XHKZ�Z\HVP wj]�BEJ�^a`�U�TVZ �XBE]_�VH��WL��MZ�Z�TVZ��VBEDI`b^aLMU®`�]�T�]���³ ��HX[W[M`�UWHX]�GI`�BV]$P 'z¹�º	Ä�¾aÃ�Ê�Ã

½VÅ1Ç ��Ó�¼jÁ1» Ê�½VÊ�¹¢Ó�Å1½VÈ&�hÃ-Ó�¼�Ã�Ê�¾À¿ ¶ �	��ü	� ����� �_����¶ ��������P
Ù ����Û d P�[MH?�?HXD��M¶ d P���TV] � DIH��EHKZ�[$¶ d PEmj�EHKDIU�TVDIGK¶ETV]�[�m�PEv��-L_�?TVD �	�VBEJ�AuP ��Ó�¼jÁ1»�Ê¢½VÊ�¹¢Ó�Å1½VÈ

�hÃ-Ó�¼�Ã�Ê�¾À¿ � � È Â Ó�¾�¹µÊµ¸ ¼�ºh½VÅ1Ç � Á_Á1È ¹¢ÄI½VÊ�¹¢Ó�Å�º P/v�JMDI`\]M�EHKDYr�¥;HKDIZ�TV�M¶VG�HX�KBE]M[WHX[M`b^a`�BV]$¶_�V�V�E��P
Ù � ��Û�m�P�tyHK� `\Z�Z�HKDIGKP$my]W[MHXZ\HK^a`\BE]�`�]WtyHXZ�TV�M] T´��^aDI`�TV]M�E��Z²T�^I`�BE]MGKP c ] 	�¾aÓ	Ä-Ã-ÃIÇV¹µÅ Â�ºyÓuÉ�ÊC¸ Ã��7¹ É

�Ê�Ã-Ã�Å ÊC¸ � Å Å »M½VÈ 
S¿�¼jÁ Ó	º�¹µ» ¼¦Ó�Å ��Ó�¼jÁ1» Ê�½VÊ�¹¢Ó�Å1½VÈ��hÃ-Ó�¼�Ã�Ê�¾À¿ ¶ J TV�EHKG ��
 ��� � 
�
�PSw�© d
e DIHKGIGK¶ ��������P

Ù ����Û�m�P4tyHK� `\Z�Z�HKDIGzTV]�[ d P4gnHX`\Z�Z²T��M[$P e HKD�^a��DI� T�^I`�BE]�G�T�]M[ø�VHXD�^IH��øDIHKU�B	��TVZ>`\]xT �EtltyH�r
Z�TV�M] T´� ^IDI`�TV]M�E�MZ�T�^a`\BE]$P c ] 	�¾aÓ	Ä-Ã-ÃIÇV¹µÅ Â�ºøÓuÉ�ÊC¸ Ã �(Ó�» ¾ÀÊuÃ-Ã�Å Êµ¸ � Å Å »�½VÈ � � �

�

 � ���


S¿�¼jÁ Ó	º�¹µ»�¼¦Ó�Å 'z¹�º	Ä�¾aÃ�ÊuÃ � È Â Ó�¾À¹µÊC¸ ¼�º ¶1J TV�VHXG ��������� � ��P/v�B��K`�H�^���ACBVD c ]M[��MG�^IDI`²T�Z�TV]�[
whJMJMZ�`\HX[ d T�^ILMHXU�T�^I`��XGK¶S�V�E����P

Ù ��
�Û¡�¡P>N7[MHXZ\GI�MD��M]M]MHKD�TV]M[�N�P e P d ������VHVP±v `�U��MZ�T�^a`\BE]±BVAQGI`\U�JMZ\`��K`\^��1ü�w«^IHX�-LM]�` ���MH^aB
�KBEJ/HO�Q`\^aL�[MHX�VHX]MHKDaT�^IH��´TVG�HXG`\] �EHKBEUWHK^aD�`��OTVZ��VBEDI`b^aLMUWGXP � � � ·M¾�½VÅ�ºX½ Ä�Ê"¹¢Ó�Å�º�Ó�Å
�s¾�½�Á ¸ ¹¢Ä-º ¶ � Ö ��Þ�ü ����� �	�V�M¶ �����E��P

Ù ����Û¡�¡P>N7[MHXZ\GI�MD��M]M]MHKD�TV]M[�f¡P>qzP>v L TVL$P c ]��XDIHKU�HK]_^-TVZ�^aBEJ1BEZ�BV�E`��XTVZ � `\JMJM`�]��O��BED ��G�ACBED
D�HX�E�MZ�TVD^aD�`²TV]��E�MZ²T�^a`�BV]MGXP c ] 	�¾aÓ	Ä-Ã-ÃIÇV¹µÅ Â�ºxÓuÉ�ÊC¸ Ã "�¹bÂ�¸ Êµ¸ � Å Å »�½VÈ 
S¿�¼jÁ Ó	º�¹µ»�¼ Ó�Å
��Ó�¼jÁ1» Ê�½VÊ�¹¢Ó�Å1½VÈ&�hÃ-Ó�¼�Ã�Ê�¾À¿ ¶ J T��EHXGQ� �����E��PMw�© d e D�HXG�GX¶ �����_� P

Ù �V��Û¡�¡P>N7[MHXZ\GI�MD��M]M]MHKD�TV]M[�f¡P>qzP>v L TVL$P c ]��XDIHKU�HK]_^-TVZ�^aBEJ1BEZ�BV�E`��XTVZ � `\JMJM`�]��O��BED ��G�ACBED
D�HX�E�MZ�TVDs^aD�`²TV]��E�MZ²T�^a`�BV]MGXP � È Â Ó�¾À¹µÊC¸ ¼�¹¢ÄI½ ¶ ��� Ö �_ÞÀü �V��������� �E¶ d TVDI�-L ��������P

Ù ���XÛzw�P�kSTV��DI`¢¶�i�P r F P iz`\H �KHXU�TV]$¶ R7P � H�^I^I]MHXDK¶ v/P�v��-LM`\DIDIT�¶ TV]M[ùv1P�v �-L �BE]MLMHKDIDKP�my]W^aLMHh[MH�r
G�`��E]ùBVA�©�ipwyR±T��XBEUWJM��^aT�^a`\BE] TVZ1�EHKBEU�H�^aDY�TVZ\�EBED�`\^aL�U�G�Z�`\�MDaTVDY�EP 
$ÓuÉÀÊ���½V¾aÃ

�
	�¾�½ Ä�Ê"¹¢Ä-Ã

½VÅ1Ç " �KÁ Ã�¾À¹¢Ã�Å Ä-Ã ¶ �E� Ö ����ÞÀü ��� � ��� �	�V�_��¶��V�E�E��P
Ù �E��Û�v/P F P;k BEDY^a�M]MH�PôwëGY�?HKHXJMZ\`�]MH�TVZ\�EBEDI`b^aLMU ACBED�¥yBVDIBE]MBV`�[M`²TV�VDaTVUWGXP c ] 	�¾-Ó	Ä-Ã-ÃIÇV¹µÅ Â�º

ÓuÉhÊC¸ Ã�
$Ã-Ä-Ó�Å1Ç � Å Å »M½VÈ�
S¿�¼jÁ Ó	º�¹µ» ¼¯Ó�Å ��Ó�¼jÁ1» Ê�½VÊ�¹¢Ó�Å1½VÈ �hÃ-Ó�¼�Ã�Ê"¾À¿ ¶�J TV�VHXG ���������_�V��P
w�© d e D�HXG�GX¶ ����
���P

Ù ����Û�v/P F P�k BED�^I�M]MHVP°w¦G���HXHKJMZ�`\]MH±TVZ��EBVDI`\^ILMU ACBED�¥jBEDIBE]�BE`j[M`�TV�EDITVU�GKP � È Â Ó�¾À¹µÊµ¸ ¼�¹¢ÄI½ ¶
��ü�������� �����M¶ ����
 � P

Ù ���VÛ�v/P F P$k BEDY^a�M]MH�Ph¥jBEDIBE]�BE`([�`²TV�EDITVUWGjTV]�[�tyHXZ²T��M] T´��^aDI`�TV]M�E��Z²T�^I`�BE]MGKP "?» Ä�È ¹�Ç ÃI½VÅ �hÃ
�Ó�¼�Ã�Ê�¾À¿½VÅ1Ç ��Ó�¼jÁ1» ÊuÃ�¾aº ¶MJMTV�EHXG ��������������¶ �����_� P �xBVDIZ�[Ov��K`�HK]�^I`\³ � e �M�MZ\`�G�LM`�]M�W©?B�P\¶

t�P w�PSty�$¶Mk?P � P �Q�sT�]M�M¶ HX[�GXP
Ù ����Û d PQR7P�izT´��D�`�Z\B���T�TV]�[ F P�i�P�qQB ��]MHVPlo�J/[ T�^a`�]��ô^ILMH�^aBEJ1BEZ\BE�V��BVA�^ILMH�[�� ] TVUW`��

¥jBEDIBE]�BE`�[M`²TV�VDaTVU,ACBVDnG�JMLMHKDIHXG�`�]�N;���XZ�`\[MH´T�]&�Vr�[M`\U�HK]MGI`\BE] TVZ�GIJ T��XHVP ��Ó�¼jÁ1»�Ê�Ã�¾ � ¹�Ç ÃIÇ
�hÃ-Ó�¼�Ã�Ê�¾À¹¢Ä '�Ã-º�¹bÂVÅ ¶ �V� Ö ��ÞÀü ������������� ¶ �V�E����P

�����



Ù � ��Ûzw�P�ipB�HK[MHV¶ q¡P e DIHX`\GIG�]MHXDK¶�TV]M[�©jP k D �BEUWU�HKZ¢P�¥yBVDIBE]MBV`(�KHXZ�Z"üQfhH��°UWHK^ILMB [�ACBEDhTVZ�Z\B�r
�XT�^a`\BE]�BVA?G�J TV�KH�T�U�BE]���T�^aBEUWGXüjHXZ�`\U�`\] T�^I`�BE]�BVA?T	�VBE`�[MTV�MZ�H�HKDID�BEGz`�]��´T�Z��X��Z²T�^I`�BE]�B�A
T�^IBEUW`��y�EBVZ��MUWHzTV]M[�[MHX]�GI`\^��VP � Ó�» ¾�Å1½VÈ�ÓuÉ ��Ó�¼jÁ1» Ê¢½VÊ"¹¢Ó�Å1½VÈ �(¸ Ã�¼�¹�º�Ê�¾À¿ ¶ � 
 Ö �_ÞÀü ���������
���	����¶ ����� ��P

Ù ����Û¡R7P ip�M`�� T�G�T�]M[ F P v�^aBEZb³�P e DI`\U�`b^a`b�EHXG(ACBED7^aLMHQU�TV]M`�J��MZ²T�^I`�BE]�BVA$�EHK]MHXDITVZ GI���/[M`b� `�GI`\BE]MG
TV]�[ ^aLMHù�KBEU�J���^-T�^I`�BE]øBVAQ¥yBED�BE]MBE`�[M`�TV�EDaT�U�GKP � � � ·M¾�½VÅ�ºX½ Ä�Ê�¹¢Ó�Å�º�Ó�Å �s¾�½�Á ¸ ¹¢Ä-º ¶
� Ö �EÞ�ü	��� � ������¶ ����
 ��P

Ù ��
�Û¡R7P F P/iz��`�� TVGK¶ t�PSN�P � ] ��^aL$¶1TV]M[ d P/v�L T�DI`�DKP�qhTV]�[MBEUW`��XHK[�`�]M�KDIHXUWHX]_^aTVZ��XBE]�G�^aD��M��r
^I`�BE]�BVA�tyHXZ�TV�M] T´�ùT�]M[�¥jBEDIBV]MBE`$[M`�TV�EDITVU�GKP � È Â Ó�¾À¹µÊC¸ ¼�¹¢ÄI½ ¶ � Ö �_Þ�ü���
 ��� � ����¶ � ���_��P

Ù ����Û�v/P��hHKD�^´¶ d P>��B � U�TV]M] ¶>R7P � H�^I^a]�HXDX¶�v1P e `�BV]$¶7TV]M[ d P7v�HKHXZ"P�wj] TV[ TVJ�^aTV�MZ\H�TV]�[
H ��^IHX]MG�`��MZ\Hh�VHXBEUWHK^ID�����HXDI]�HXZ¢P c ] 	�¾aÓ	Ä-Ã-ÃIÇV¹µÅ Â�ºyÓuÉ�ÊC¸ Ã �;¹ ÉÀÊµ¸ ��Å Ê�Ã�¾�Å1½VÊ�¹¢Ó�Å1½VÈ���Ó�¾ �	º-¸ Ó-Á
Ó�Å � È Â Ó�¾À¹µÊµ¸ ¼ "�Å ÂV¹µÅ Ã-Ã�¾�¹µÅ Â ¶�J TV�EHKG �������E��¶ R�BE]M[MBE] ¶So � ¶S�V�E���EPSv�JMD�`�]M�VHXDYr¢¥;HXD�Z²TV�MP

Ù �E��Û¡�¡P c U�TV`¢¶ d P c D�`¢¶ET�]M[ � P d ��DIBV^aT�P�¥yBVDIBE]MBV`�[M`�TV�EDaT�U¬`�]�^ILMH�R4TV�E�MHKDID�Hs�EHXBVU�H�^aD���TV]�[
`b^aGQTVJMJ�Z�`��XT�^a`\BE]MGKP 
 � ��� � Ó�» ¾ÀÅ1½VÈ(Ó�Å���Ó�¼jÁ1»�Ê�¹µÅ Â ¶ �´� Ö ��ÞÀü	����� �	� ��¶�k HX�MD�� TVDY� ����
 � P

Ù � �XÛ¡R7P � HK^I^I]MHXDK¶ � P d HKLMZ�LMBVDI]$¶�v/P e `�BE]$¶�v/P�v��-LM`\DIDIT�¶ TV]M[ù©jP_¤�TVJ$P�©?Z²TVG�GIDIB BEU|H �MT�U�JMZ\HXG
BVA�DIBV�M�MG�^I]MHXG�G(J�DIBE�MZ\HXUWG$`�]z�EHKBEUWHK^aD�`��>�KBEUWJM��^-T�^a`�BV]MGXP c ] 	?¾aÓ	Ä-Ã-ÃIÇV¹µÅ Â�ºsÓuÉ;Êµ¸ Ãz· �?Ã�È ÉÀÊµ¸
� Å Å »�½VÈ�"�»�¾aÓ-Á ÃI½VÅ 
S¿�¼jÁ Ó	º�¹µ»�¼äÓ�Å � È Â Ó�¾�¹µÊµ¸ ¼�º ¶MJ T��EHXG �V�_�)� ������¶M�V�E�V��P

Ù �_��Û�©jP�R7P;RnT´�QG�BE]$P e DIBEJ1HXDY^a`\HXGWBVA �Sr�[M`\U�HK]MGI`\BE] TVZ?^IDI`�TV]M�E�MZ�T�^a`\BE]MGKP ��Ó�¼jÁ1» Ê�Ã�¾ � ¹�Ç ÃIÇ
�hÃ-Ó�¼�Ã�Ê�¾À¹¢Ä '�Ã-º�¹bÂVÅ ¶ � Ö ��Þ�ü ��� � ����� ��¶�tyHX�KHXU��1HXD ����
 ��P

Ù ����Û � P d ��Z�U��MZ\HK�VP ��Ó�¼jÁ1»�Ê¢½VÊ�¹¢Ó�Å1½VÈ �hÃ-Ó�¼�Ã�Ê"¾À¿ � � Å���Å Ê�¾-ÓXÇV» Ä�Ê�¹¢Ó�Åx·$¸ ¾aÓ�»EÂ�¸���½VÅ1Ç Ó�¼�¹���ÃIÇ
� È Â Ó�¾À¹µÊµ¸ ¼�º P e D�HX]_^a`\�XH¡�jT�Z�Z¢¶ ³ DIGY^�HX[M`b^a`�BV]$¶ ������
�P

Ù �V�VÛzw�Pjm ��TV�1HV¶p�hPh��B�BV^IGX¶ � P�v����E`�L T�DaT�¶jTV]M[,v/P�f�P�©?LM`\�$P 
EÁ�½VÊ�¹�½VÈ�·1Ã-º-º	Ã�ÈµÈb½VÊ"¹¢Ó�Å�º �
��Ó�Å Ä-Ã�Á1ÊµºW½VÅ1Ç � Á_Á1È ¹¢ÄI½VÊ�¹¢Ó�Å�º�ÓuÉ �1Ó�¾-Ó�Å Ó�¹ 'z¹�½	ÂV¾�½V¼�º P F BELM] �ç`�Z\HK���«v�BV]MGX¶�G�HX�XBV]M[
HK[M`\^I`�BE]$¶ �V�E�E��P

Ù � ��Û F PQm �×q�BV�MD ��HVP ��Ó�¼jÁ1» Ê�½VÊ�¹¢Ó�Å1½VÈ��hÃ-Ó�¼�Ã�Ê"¾À¿ô¹µÅ � P ©sTVU��MD�`�[M�VH�oh]M`b�EHKDIGI`b^�� e DIHKGIGX¶
G�HX�XBV]M[�HK[M`\^I`�BE]$¶ ������
�P

Ù ����Ûp¥�P_gpP�qhT �IT�]$P/mpJ�^a`�U�TVZ\`\^��¡BVA1^aLMHQtyHKZ²TV�M]MT	��^aD�`²TV]M�V�MZ²T�^I`�BE]�`�] � � P c ] 	�¾-Ó	Ä-Ã-ÃIÇV¹µÅ Â�ºjÓuÉ
Êµ¸ Ã$
$Ã�ÔVÃ�Å Êµ¸ � Å Å »M½VÈ&
S¿�¼jÁ Ó	º�¹µ»�¼ Ó�Å ��Ó�¼jÁ1» Ê�½VÊ�¹¢Ó�Å1½VÈ%�hÃ-Ó�¼�Ã�Ê"¾À¿ ¶>J TV�VHXG ��������������P
w�© d e D�HXG�GX¶ ����� �VP

Ù � ��Û d P c P�v�L T�U�BEGTV]M[çt�P��hB HK�EP°©?Z\BEGIHKG�^�r�J/BV`�]_^JMD�BE�MZ\HXUWGXP c ] 	�¾aÓ	Ä-Ã-ÃIÇV¹µÅ Â�º±ÓuÉOÊµ¸ Ã

S¹ �EÊ�Ã-Ã�Å ÊC¸ � " " " 
S¿�¼jÁ Ó	º�¹µ» ¼ Ó�Å �(Ó�» Å1Ç_½VÊ"¹¢Ó�Å�ºWÓuÉ���Ó�¼jÁ1» ÊuÃ�¾�
$Ä�¹¢Ã�Å Ä-Ã ¶$J TV�EHKG �������
� �E��¶ ��� ����P

Ù ��
�Û � P�v��M�V`�L TVDIT�¶ d P c DI`"¶��¡P c ] TV�_T � `"¶�TV]M[�gpP c U�TV`"PVgnBEJ/BVZ�BE�V�_r�BEDI`\HX]_^aHK[¡`\U�J�Z�HXUWHX]_^aT�^a`\BE]
r�TV]�TVJMJMD�B_TV�-L�^IBùDIBE�M��G�^p�EHKBEUWHK^aD�`���TVZ��VBEDI`b^aLMUWGXP � È Â Ó�¾À¹µÊC¸ ¼�¹¢ÄI½ ¶$��� Ö �	Þ�ü	�����V��¶ d T´�
�V�V�E��P

Ù ����Û¡�¡P r d P �ç`\Z�Z"P ��Ó�¼jÁ1»�Ê¢½VÊ�¹¢Ó�ÅùÓuÉ � Ç_ÇV¹µÊ"¹µÔVÃ�È ¿���Ã�¹bÂ�¸ Ê�ÃIÇ ��Ó�¾aÓ�Å Ó�¹ ��Ã�ÈµÈ º1É´Ó�¾ � Á_Á1È ¹¢ÄI½VÊ�¹¢Ó�Å�º
¹µÅ � Ó�È�Ã-Ä�» Èb½V¾ � ¹¢Ó�È�ÓIÂV¿ P e LMt®^ILMHXG�`�GX¶1v��Q`�GIGQk HK[MHXDITVZ c ]MGY^a`\^I��^aHpB�A�gnHX�-LM]�BEZ�BE���E¶ ��������P

ÙÚ�_��Û�©jPÚr � P1¤�T�J$Ppg(B	�?TVDI[�G¡H ��TV�K^z�EHKBEUWHK^aD�`��¡�XBEUWJM��^aT�^a`\BE]$P ��Ó�¼jÁ1» Ê¢½VÊ"¹¢Ó�Å1½VÈ!�hÃ-Ó�¼�Ã�Ê"¾À¿ �·$¸ Ã-Ó�¾À¿�½VÅ1Ç � Á_Á1È ¹¢ÄI½VÊ�¹¢Ó�Å�º ¶ � Ö �KrY�VÞ�ü���������¶ ��������P

���V�


