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>	?@>	?@> ACBEDGFIH@JKHML�N	OQP�F@RSJTJKD
U FVP HIDGB NQWXN	OQP FIRSJTJKN
µ 5O�4�i7_<?3�AD�G�8CE�i�I�_<o�¤­y2B�8�O7_���¡�iKML92ZYi<NAMK8� 362B7_L_���¡<¥2BK�28�=�ZADC¥2B7I�´�w�8<E2DK8A�:=< ª 7_ �2BKO:��\£uK=�
L_�i7_�O7_�6LI2ZYi<NAMK8�y M�6AD�G�6L_7I<E3i2³:=�6CECE��AM���i7I2XY6<EADK8<��6CE�6�G�6K�LI2D7_<j�_58<jK�5O�4�i7_<W36AD�G�8CE�i�I�¡<S� ½ <¥�m�
58 M5O2B MCN<¥2BKGYi�yLI7_<¥2BK8 MADC¥2B7I<o�M[\[ ]Z^Z[K_`[ ]bac[d[Sef[ ]Z^ gh]bac[Sef[ ]Z^X[�i.[ ]ba�[��@­y2M:=<E36�°�6K8K8���¡<E�c2w�
�_58A4�_<E DK8<\j�362BL_A; D�6AM�G��L_7I<¥3�AO�#£uK�L_AM7_K8A���:8AD�G<NKO<NA��R��7_AMKMLI<N�i7I2O��39¨O<N5O�_58792w:=<W5OK :=AM�4<EK8<EAO�
½ AD�G<NKO<«�¡�i�G�8CN<¥3��i�G�6K�L_�©�H�;58CNL_<E�8CE2D�G�6K�L_�H36ADK8K8���_�_<S�!J����6792 :=<�­y<N�i�G2DK8K �©�858K�L_A
2BCECS¹ <EKkjOK8<NL_Amlo3��6KOK8<on��p�q B rXH@N	B HVDGB DGFIHtsTHIWbuER
v 5OKGY6<EADK8<�36AD�G�8CE�i�I�¡�c:=<xwº2D7_<¥2ZyO<NCE�436AD�G�8CE�i�I�_2O� v 58KGYi<NAMK8<��GADK8A=:=7IAD�G�4�c��AMCN<¥:=7IAD�G�D�v 5OKGY6<EADK8�G3�AM�G��A��mL928� v 5OKGY6<EADK8�4<EK�wM�679�_2O�w»�AD7I7_<¥�¡�ZADK�:=�6KGY�2zy8<E58K8<dwDA=362O�³>@2B7_L_�;7_��2BCE�
�i:'<N�G�c2B M<NKO2D7_<¥2H:=<¼58K�2©��58KGYi<NAMK8� 3�AD�G�8CE�i�I�I28�|{�}�~�lt�����Gnxi.����lt�E�)�Gn}� v 5OKGY6<EADK8�
3�AMK�L_<EK�5�28� v 5OKGY6<EADK8�;:=�67I<\wa2Xy8<NCE�w�;3�ADK�:=<\Yi<NAMK8<?:8<@»¤2D5O39¨S�M�u­z<E�6�c2BKOK�� v 58KGYi<NAMK8�;2DKO2a�
CE<ULI<E3i2w<EK+58K :=AD�G<EK8<EAO�@>@2B7_L_<�7_��2BCE�«�i:+<N�G�c2B M<NK�2B7I<E2³:8<Z5OKO2³��5OKGY6<EADK8�°2BK�2BCE<ULI<E3i2w3�AM�G�
��58KGYi<NAMK8<y2B7I�GADK8<¥39¨8�M�r®�7¡LIAD DAMKO2BCE<NLb�2H:=�iCNCE�©3�587�wD� :=<zCE<\wM�6CECNA�~=}����Z���;�C��}����Z�T�}�v 5OKGY6<EADK8<j�iCN�i�4�iK�LI2B7I<j�GADK8A=:=7IAD�G�D��]����G�b�M�8�¡<EK�]O�=36AM�G]��=�¡<EK8¨�]��R36AM�_¨�]O� v 5OKGY6<EADK8<j�iCU�
�6�G�iKML92B7I<8�ZADCE<E:=7IAD�G�M�Vl@]�_�]K�bn��� �S�x�K�ClI]�_�]K�Kn��y�O58K�L_<�:8<Z:=<E792B�c2ZYi<NAMK8�D�#·��z��58K�Y6<EADK8<
]�����] �� � CN�³L_792D�¡��AD7I�G2XY6<EADK8<ZLI7I2c�_��L_L_AD7I<S¬8CN�³��58KGY6<EADKO<��b�X���V�K�C]G�³CE�°L_792D�¡��AD7I�c2ZY6<EADKO<
L_792G�¡�6L¡LIAD7I<W�°�¡L_7I<¥�_36�D�U B�sKR���� DGrXHIN�B R%¡ HV¢ q BErcH@N	BEHMWcN�OQP�F@RSJKJTR
½ ��jOK8<dY6<EADKO� :=<¤<NK�LI�6 D792BCE�C£T¤�{�lI]�n)¥c] :=<¤58KO2©��5OKGY6<EADK8� 3�AM�4�OCN���_�I2©CE58K8 DA 58KO2 3�587�wa2
7I�6 DAMCE2D7_��¦ :=�6CZ�8<¥2BK8A³36AD�G�8CE�i�I�¡A�� ½ <E�_58 M5O2B MCN<¥2BKGY�2 :=< ½ 2D7�yZAD5k§W� ± �_�6�G�8<��6CE�6�G�6K�LI2D7_<
<EK 3�5O<¨{�lI]�n©}ª[ ]�[«��[ ]	[ a �M]Z¬�� ­m®8¯1�°¦����58K 2B793�Aw:=<�36<N793�AMK=���67I�6K�Yi2 A458KO24�¡�Z��YTYi2BLI28�
¶ �6AD7I�6�c2´:=<�»¤2B5�39¨��w�i:;�i�_<E�¡L_�iKGYi2°:=�iCNC¥2´�87_<E�G<ULI<\wa2°:=<85OKO2���58KGY6<EADKO�y2BKO2DCN<NL_<¥362O� £uC=LI�6AB�
7I�6�c2«:=<O»¤2D5O39¨S��<EK;:=AM�G<NK8<R�;58CULI<N�OCE2D�4�iK�L_�¼3�ADKOK8�i�I�¡<S�?·?2z��58K�Y6<EADK8�¤��AMCN<¥:=7IAD�c2��V�K��]
3�AM�G�w�87I<N�G<NL_<dwa2 :8<¤� ± ]�¬jK�5O�4�i7_A :=<�2bwSwDAMCN M<N�G�6K�LI<o�°· 2 7I2D�8�87I�i�_�6K�LI2XY6<EADK8� <EK�L_�i D792BCE�
:=<�»¤2D5O39¨S�D� ½ �67I<dwº2BLI2³²j� �i�_<N�c2 :=<@58KO2 ��58KGYi<NAMK8�c2BKO2DCN<NL_<¥362 �c�¡5�2 792B�O�87_���¡�iK�LI2ZYi<NAMK8�
<EKMLI�6 M7I2DCN�M� ¶ �6AM7_�i�G24:=< FHAD7I�67928�#£uKMLI�6 M7I2DCN<��_5 2D7I39¨O<W<NKkj�K8<ULI<�� <EKkjOK8<NL_���¡<E�G<o�´ Rc� HIRm¡EH�µVDc¶·F@N��S¸©¡EH�¹xD q � RSB�s�R8sTRSN�� R�OºD,¡ R�HV� RSJTHI¡ q H
­z<E�6�8<ECEAD DA':8�6CECN�|�_�6 M58�6K�LI<yK8AXYi<NAMK8<«7I�6C¥2aLI<\wM�H2BCECN� �¡�i7_<E�H:=<y��5OKGY6<EADK8<S�`»�3�AMKSwD�67I D�iKGYi2O¬
3�AMKSwD�67I D�iKGYi2w2D�I�¡AMCN5=L92w� 5OK8<U��AM7_�G�M¬8F �oLI�i�¡L«:=<¨¼¸�6<E�679�mLI7I2M�_�i¬=3�ADK�LI<NKR58<NLb�24�³2BK�2BCE<ULI<E36<UL �2
:=�iCNC¥2r�_AD�G�c2�:8<´5OKO2r�_�67I<E�|58K8<N��AD7I�G�6�G�6K�LI�¸36ADKSwD�i7_ M�6K�L_�|:8<���5OKGY6<EADK8<³36ADK�L_<EKR58�|�
2BK�2BCE<ULI<E39¨8�M¬W�_3i2B��yO<NA :=<�<NK�L_�i D792BCE�³�G�¡AM�4�c2+���i7°�_�67I<E�w58K8<N��AD7I�G�6�G�6K�LI�;3�AMKSwD�67I D�iK�L_<S¬
�_�67I<N� :=<��ZABLI�6KGYi� �°��AD7I�w58CE�³:=<#»¤2D5O39¨S�c�x½«2M:82B�c2D7I: �³:W¹ ª C¥2B��yZ�67_Ly�Z�67y<EC�792B D M<NAG:=<
3�AMKSwD�67I D�iKGYi2G¾M�\JR�i7_<E�w:=< ¶ 2b�RCEAD7z�w:8<?· 2D587I�6K�Li�zJR<EK8 DAMCE2D7_<NLb�24<¥�¡AMCE2BL_� �ZADC¥2B7I<��i: ���_�_�6K=�
Y6<¥2BCE<S�@J=�67I<N�´:=< ¶ 2b�RCEAD7��°:=<W· 2D587_�iK�L�:=<Z��58KGYi<NAMK8<j�6CE�6�G�6K�LI2D7_<S��£uCOLI�6AM7_�i�G2;:=�6<Z7I�i�_<E:=5O<o�
»¤2BC¥3�AMCNAz:=<D7_���¡<¥:=58<S�E¿��¡Ay:=�iCaL_�iAD7I�6�c2z:=�i<B7_���¡<¥:=58<D���i7�<NC�362DCE36ADCEA¼:8�6<D�_�6 M58�6K�L_<D<NK�L_�i D792BCE<o�
<EKMLI�6 M7I2DCN�c:=<�58KO2 ��58K�Y6<EADK8��792ZYi<NAMKO2BCE�c�¡5¸LI5=L¡L92HC¥2 7_�6L¡LI2O¬�L_792D�¡��AD7I�c2aLI2 :=< v AD5O7_<E�67³�
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L_792D�¡��AD7I�c2aL92«<EKSwD�679�I2´:8<O· 2D�8CE2M3��M¬D<EKMLI�6 M7I2DCN�z:=<�58KO2´��58KGYi<NAMK8�«36<N793�AMCE2D7_�¼�¡5OCNCS¹ <EK�L_�i7�wa2BCECEA
l~���I����n}¬y<EK�L_�6 M7I2DCN�©2DC�wº2DCNAM7c�87I<NKO36<N��2BCE�D¬y<EK�L_�6 M7I2DCN�©:=<y��58KGY6<EADKO<y��AMCN<¥:=7IAD�G�H:=�iCzL_<E��A
�k¬�� lt��n}�O36ADK�­©7_��2BCE����� l@�	n¤792ZY6<EADK�2BCE�D�=�¡5OC �¡�i�G<U�u2D�I�¡�´7I�i2BCE�´��A��¡<NL_<dwDA��
>	?@>	?�� �³H@JTs�� H	� q rXH@N	B H ¸ ´ R�� H@RmRS¡ U B�sTRS��� DGF@HM¡ H p N q � H@R��
�³H@JTs�� H	� q rcH@N	BEH
· 2|:=�6KO�_<NLb�2|:8<��c2D�I�I2H:=<¼58K'�85OKMLIA|�c2aLI�67I<E2DCN�+�+C¥2©��58KGYi<NAMK8� :8�6CNLI2|:8< ½ <N792D3�
klt��n}�
½ ��jOK8<dY6<EADKO�;:=<�:=<¥�mLI7_<dy85GYi<NAMK8�w3�AM�G� ��58KGYi<NAMKO2BCE�wCE<NKO�i2B7I�w�_<NKO DADC¥2B7I�D� ½ �67I<\wa2BLI2�:=<#58KO2
:=<¥�mLI7_<dy85GYi<NAMK8�D� ± �_�6�G�8<��O7_<EKO3�<E�O2DCN<S��C¥24��58KGY6<EADKO�³ D792D:=<EK8Ac:=< ½y�i2bwR<¥�¡<¥:=�
��l@�	n}�jC¥24��58K=�
Y6<EADKO�G:8�6CNLI2©:=< ½ <E7I2M3�
klt�	n �cCE2©�_5O2 :=�67I<dwº2BLI2�
�� lt��n}� ½ <¥�mLI7_<dy85GYi<NAMK8<\3�AM�G�cCN<E�G<ULI<�:=<
�_5O3636�i�I�¡<EADK8<W:=<j��5OKGY6<EADK8<S��· 2;��58K�Y6<EADK8� :=< ¯´7I�6�iK � �_58A4�_<E DK8<\j�362BL_A�j��_<E36AO¬=792B�8�87I�i�_�6K8�
LI2XY6<EADK8<W<EK�L_�i D792BCE<j36ADK CE24��5OKGY6<EADK8�³:8< ¯´7_�i�6K��´ Rc� HIRmR�¡.HIB�sTRS���bD�F@H�¡EH p N q � HIRc�
®�7_L_ADKOAD7I�G2DCN<NLb�2O�a3�AD�G�8CE��LI��YTYi2´�zCE2���58K�Y6<EADK8��
´:=< ½ <N792D3D�?·?2�y�2D�_�¼:8< v AM587_<E�67�:8<E�I3�7I��L92
»K���d���S¾H�©CEA'�)wR<ECN5O�8��A²<EK)�¡�i7_<E�H:=< v AD587I<E�67���>�7IAD�87I<E��Lb�2¸:=�iCNCEA'�)wR<ECN5O�8��A²<EK)�¡�i7_<E�H:=<v AM587I<N�i7i� v AM7_�;58CN��:8<�>@2B79�_��wa2BC@�cLI�6AM7_�i�G2©:8<�3�AMKSwDADCE5GYi<NAMK8�D� JSwR<NCE58�8�ZAH<EK��¡�i7_<E��:=<v AM587I<N�i7°:8<@��58KGYi<NAMK8<��6CE�6�G�iKML92B7I<���:=<\:=<¥�mLI7_<dy85GYi<NAMK8<E<o��JSwR<ECN58�O�8<�K8�iCNCE�c�¡�i7_<E�c:=�6C\�_�6KOA
� :8�6C¼3�AM�_�6KOAO�H· 2%yO2D�_�+:=< v AM587I<N�i7w3�AMKMLI<NKR5O2Q»K�����������.®��m¾ ��C¥2©LI7I2M�m��AM7_�c2BLI2©:=<v AM587I<N�i7i� v AM7_�;58CN�G:=<\>@2D7I�_��wa2DCo�w·?2 L_792D�¡��AD7I�G2BLI2 :=< v AM587I<N�i7°36AD�G�c2BKO2DCN<dY�Y�2aLIAD7I�;:=<
58K'�_�6 MKO2BCE�D�©>�7IAD�O7_<E��L �2 :8�6CECE2 LI7I2M�m��AM7_�c2BLI2 :=< v AD5O7_<E�67�¬��87_A=:=ADL¡LIA|:=<�36ADKSwDAMCN5�Y6<EADK8�M�
¶ 7I2M�m��AM7_�c2aL92°:=< v AD587I<E�67�:8<O��58K�Y6<EADK8<Z�6CE�6�G�6K�L92B7I<O��:8<Z:=<¥�¡L_7I<\y85�Y6<EADK8<S�@· 2°LI7I2M�m��AM7_�c2aL92
:=< v AD587I<E�67¼� CE2;��58K�Y6<EADK8�³:=<#¯´7_�i�6K ��ADKO:82D�G�6K�LI2DCN�M�
>	?@>	?�� A�PEP�F@HIWXDGrcH@N	BEH p H@JKH@WcN��� DGsTRSO;DksKH@WbuER
p�q B rXH@N	B HVDk� O;N	B H@WbuERmHIB p H@JKH@WXD
»¤2B�G�8<�wD��L_L_AM7_<¥2BCE<��8<¥2BK8<?<N7I7IABLI2XY6<EADKO2DCN<S�=�¡AMCN�iK8AD<¥:82DCN<��°��5OKGY6<EADK8<#2B7I�GADK8<¥39¨8�D��£uC �ZABLI�6K=�
Y6<¥2BCE�C��]|� <NC¼362D�G��A¸58K8<N��AD7I�G�D� £uC��ZABLI�6KGYi<E2DCN�8���V�K��lI]z_.]T�Knw� <z362B�G�8<¼792D:=<¥2BCE<\�
3�<E793�ADC¥2B7I<S��£uC8�ZABL_�iKGY6<¥2BCE����]"!«��:4<NC=�GABLIA³:=<858K$#O5O<E:=A°<¥:=�i2DCN�zKO�6CO�_��L_L_AD7I�z�$%&��%'�E±�(j�
) � N*��F@RSO;HxR,+	N�F q sKH	+·H�WXD q JKDGF@HMR pEq B rXHIN�B HV¡ H�-C� R�RSB
v 5OKGY6<EADK8�r:=<G¯´7I�6�iK���ADKO:O2B�G�6K�LI2DCN�����i7 �87IAXyOCN�i�4<4:=�6C4�87I<N�GA �r�¡��3�ADK�:=A AD79:=<EK8�D�
± �_�6�G�8<S� �GABL_A :=<³5OK& M7I2bwM� �_AD M D��L_L_Aq2���AM7�Yi� 7_<NLI2D7I:82DK�L_<S¬³AM�I3�<ECNC¥2aLIAD7I�¸2D7_�GAMK8<E36A
�_�4AM7�Y�2aLIA4� KOADK�� v 5OKGY6<EADK8<#:=<#¯´7I�6�iK 7_<NLI2D7I:82BLI2O�O2bwa2BKGY�2aLI24�³:=< v �T��KO�G2DK8KH3�AMC�LI�6AB�
7I�6�c2G:=�6<�7I�i�_<¥:=58<S��>�7IAXyOCN�i�4<W�TwDAMCN5=LI<\wR<�CE<EK8�i2D7_<S�8362D5O�_2DCN<W�w<NKSwa2B7I<E2DK�L_<W�Z�67zLI7I2M�¡C¥2ZYi<NAMK8�
L_�i�G��AM7I2DCN�@�¡L_5O:=<¥2aLI<DK8�iCNCEAy�_�O2ZYi<NAy:=< v AD5O7_<E�67�¬a2BKO2DCN<NL_<¥3�<NLb�2¼:=�iCNC¥2¼L_792D�¡��AD7I�c2aL92�:=< v AM587_<E�67��
) � N*��F@RSO;HxDGFMWXN	B�sTN��bB NhPxR���R". q DGrXHIN�B HMDGF@FIRm¡ER�� H	+GDksKRmP�Dk� rXH@D�F@H
JRAMCN5GYi<NAMK8�+:=�iC¼�87_Acy8CE�6�c2H:=<y»¤2B5O39¨S� �¡5OCNC¥2H7I��L_LI2©�Z�674CN� �0/�5O2XY6<EADK8<¤:=�6C¼362DCNAM7_�+� :=<
J=39¨87�1AM:8<NK8 M�67zK8AMKH�mL92ZYi<NAMKO2B7I<E2G36ADK©C¥2GL_792D�¡��AD7I�c2aLI2G:=< v AM587_<E�67��yJRADCE5GYi<NAMK8�w:=�i< �87IAXy=�
CE�6�G<�:=< ½ <E7I<E39¨8CE��L �c:=< µ �i58�c2BK8K �_58C��¡�i D�G�6K�LIA+�Z�67 CE�;�2/M5�2ZY6<EADKO<�:8�6C�362DCNAM7_�M�W:=�6CECN�
ADK�:=�°�³:=< J=39¨87�1AM:=<EK8 M�67¼K8ADK©�¡LI2XY6<EADKO2D7_<¥2w36ADK CE2c�_�67I<N�°:=< v AD587I<E�67��
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1.1��������������

·�¹ �i�I2B�G� AM7I2DCN� 3�AMKO�_<E�¡L_� K8�iCNC¥2c�87I�i�_�6K�L92ZY6<EADKO�°:8< 58KO2+:=�6CECN�;�¡�i D58�iKMLI<WL_���¡<EK8�M��2��I3��iCUL92
:=�iC�362BK�:=<E:O2aL_A��

>	?��·?@> pEq B rXHIN�B HMDGBED�F@HtsKH@Wbu R
»�ADK8��7_AMKMLIAwLI7I24CE�°L_7I� :=��jOKO<\Yi<NAMK8< :=<W��5OKGY6<EADK8� 2DKO2BCE<ULI<E3i24<NK�L_7IA=:=ABL_L_�°<EK /�58���mLIAc3�AD79�_AO�
< n ½ ��jOK8<dY6<EADKO���_2DCNC¥2 ­z<E�6�c2DK8K��8�&��58K�Y6<EADK8�q:=�67I<\wa2Xy8<NCE�'�q3�ADK�:=<\Yi<NAMK8<;:8<c»¤2D5O39¨S�M�
­z<E�6�c2BKOK�� v 58K�Y6<EADK8� :=�i7_<dwa2Zy8<ECN� <EK 58K©:=AD�G<EK8<NAc� 2DKO2BCE<ULI<E36<UL �28�
<E<on ½ ��jOKO<\Yi<NAMK8���_2DCNC¥2�»¤2B5O39¨S��� FHAD7I�6792��8��L_�6AM7_�i�G<�:=<#»¤2B5�39¨��+�³:=< F©AM7_�i7I2O¬M��5OKGY6<EADK8�
2BK�2BCE<ULI<E3i2 <NK�� 3�AD�G�©��5OKGY6<EADK8� <\wR<´3�ADK�LI<NKR5O2 L92BCE�|39¨8�H<EC°�¡58A�<NK�L_�i D792BCE�©CN5OK8 DA'5OK
3�AMK�L_AD7IK8AG39¨8<E5O�¡A�/�5O2BC¥�_<E2M�¡<W<EK�����°KR58CECNA��
<E<N< n ½ ��jOKO<\Yi<NAMK8� �_2DCNC¥2 ¼¸�6<E�679�mLI7I2M�_�!�8�¤�¡�i7_<E�³:=< ¶ 2b�RCEAD7�¬O:=AD�G<EK8<EA+:=<�3�ADKSwM�67I D�6K�Yi28�82M�m�
�_ADCE5=LI24�i: 58K8<N��AD7I�G�D��»�AMKMLI<NKR58<NLb�24�³2DKO2BCE<ULI<E36<UL �2G:=�6CECNAc��wR<NCE58�8�ZAc<NK©�_�67I<N�°:=< ¶ 2b�RCNAM7i�
>	?��·?�� pEq B rXHIN�B HMDk� O;N�B H@Wbu RmH@B p H@JKH@WcD
v 5OKGY6<EADK8<�2BK�2BCE<ULI<E39¨8�M�O��5OKGY6<EADK8<@2D7_�GADKO<E39¨8� �;CE2+CNAM7_A+�87_AD��ADKO:O2c7_�iCE2XY6<EADK8�;3�ADKH3i2B�G�8<
wD�6L¡LIAD7I<E2DCN<j�8<¥2BK8< <N7I7_ADLI2XY6<EADKO2DCN<j�³�_ADCE�6K8AM<E:82DCN<S��£uC��ZABL_�iKGY6<¥2BCE�$��]G� <EC 362D�G��AG58K8<N��AD7I�G�D�
£uCW�ZABL_�iKGY6<¥2BCE�$���V�K�,l@] _h]K�Kn¤�°< 362D�G�8<W7I2M:=<¥2BCE<W�°36<N793�AMCE2D7_<S�
>	?��·?�� U B�sKRS��� DGrcH@N	BER ¡EH�¢ q B rXHIN�B HVD�BEDGFIHtsKH@WbuER
½ ��jOK8<dY6<EADKO� :=<¤<NK�LI�6 D792BCE�+:=<¤58KO2H��58KGYi<NAMK8� 36AD�G�8CE�i�I�_2 CE58K8 MA|58KO2|3�587�wa2|:=�iC��8<¥2BKOA
3�AM�G�8CN���_�_AO� ¶ �iAD7I�6�c2²:=< »¤2B5O39¨S����: �i�_<E�¡L_�iKGYi2²:8�6CECE2²�O7_<E�G<ULI<\wa2':=<�58KO2 ��5OKGY6<EADK8�
2BK�2BCE<ULI<E3i28�@· 24792B�8�87I�i�_�6K�L92ZY6<EADKO�«<EKMLI�6 M7I2DCN�°:=<#»¤2D5O39¨S�D�
>	?��·?#" ´ R��bHIR%¡ HVµ�DX¶·FIN��S¸©¡ HV¹VD q �bRSB�s|RmsKRSN�� RSO;D%¡ RSHV� RSJKH@¡ q H
JR�i7_<E� :=< ¶ 2b�RCNAM7w� :=<z· 2B5O7_�iKML�� J=<NK8 MADC¥2B7I<UL �2©�ZADC¥2B7I<���:'�i�I�_�6KGYi<E2DCN<S� £uC¤LI�6AD7I�6�c2 :=�6<
7I�i�_<E:=5O<o�"¿«�_Ac:=�6C�L_�6AM7_�i�c24:8�6<W7I�i�_<E:=5O<����i7z<NC?362BC¥3�AMCNAG:=<�<EK�L_�i D792BCE<Z7I<ECN�Twº2DK�L_<W<EKCjZ�¡<¥362O�
>	?��·?%$ �³H@JTs�� H	� q rXH@N	B H
· 2|:=�6KO�_<NLb�2|:8<��c2D�I�I2H:=<¼58K'�85OKMLIA|�c2aLI�67I<E2DCN�+�+C¥2©��58KGYi<NAMK8� :8�6CNLI2|:8< ½ <N792D3�
klt��n}�
½ <E�¡L_7I<\yO5GY6<EADK8<j3�AM�G��CE<N�G<NL_<W:=<W�_5O3636�i�I�¡<EADK8<Z:=<Z��58KGYi<NAMK8<o� ½ ��j�K8<\Yi<NAMK8�°:=<Z:8<E�¡L_7I<\yO5GY6<EADK8�
3�AM�G�°��58KGY6<EADK�2BCE�³CN<EK8��2B7I�w�¡<EK8 MADC¥2B7I�D� ½ �67I<dwº2BLI2�:8< 58KO2+:=<E�¡L_7I<dy85GY6<EADKO�D� ± �_�6�G�8< �87_<EK=�
3�<E�O2DCN<S�yC¥2���58K�Y6<EADK8�4 D792D:=<EK8A+:8<�½«�i2bwR<¥�¡<¥:=�$��lt��n}��C¥2c��58K�Y6<EADK8�G:=�6CNLI2 :=< ½ <N792D3�
klt��n«�
C¥2+�_5O2+:=�i7_<dwa2aL92 
���lt�	n�� · 2c��5OKGY6<EADK8�G:=<�¯´7I�6�6K|�;�_58A �_<N MK8<\j�362BL_Azj��_<¥3�AO¬WC¥2c��5OKGY6<EADK8�
:=<?¯´7I�6�iK+��AMKO:82D�4�iK�LI2BCE�D�

�



>	?��·?�� µV� DGJT¢�N�� O;DksTDh¡ H p N q � H@R��
»�AD�G�8CE��LI��YTYi2w:8�6CECE2�yO2D�_��36ADK�L_<EKR5O2w:8< v AD587I<E�67¤�«LI7I2M�m��AM7_�c2aL92³:=< v AD587I<N�i7i�@JR58AG�_<N MK8<U�
j�3i2aL_A�36AD�G�³2BK�2BCE<\YTYi2aLIAD7I�°<NKH2D7_�GADKO<E39¨8� :=<?58KH�_�6 DK�2BCE��jZ�¡<¥3�A��¤>\7_AM�87_<E��L �2w�O7_<EKO3�<E�O2DCN<
:=�iCNC¥2HLI7I2M�m��AM7_�c2BLI2|:8< v AD5O7_<E�67���· 2|��58KGYi<NAMK8�©:=<y¯´7_�i�6Kr��ADKO:O2B�G�6K�LI2DCN�M�º¿«�_A :=�6CECE2
L_792D�¡��AD7I�c2aL92¸:8< v AM587I<N�i7����i7 7I<¥�¡AMC\wM�67I� �2/M5�2ZY6<EADKO<�:=<��Z�i7_�iKGY6<¥2BCE<�2DCNCE�H:=�i7_<dwa2aL_�|AD79:=<U�
KO2D7_<E�D�

>	?��·?�� ) � N � FIR�OºHxR +�N	F q sTH +·HVWcD q JKDGFIH�R,¢ q B rXH@N	B Rm¡EH�-C� RSR�B
v 5OKGY6<EADK8�´:=<W¯´7_�i�6Kc��AMKO:82B�G�iKML92BCE�y�Z�67¤�87_Acy8CE�6�G<Z:8�6CZ�87_<E�GAw�´�¡��3�ADK�:=A³AD79:=<EK8�D� ª �4�
y8<E D58<NLb�2´:=�iCNC¥2y��5OKGY6<EADK8�z:=<O¯´7I�6�iK�����5OKGY6<EADK8<8:8<=¯´7I�6�iK;7I<NLI2B79:82BLI2y�¼2bwa2BKGY�2aL928� ± �¡�i�4�O<o�
�GABLIA4:=<W5OK  M7I2bwM�«�¡AM D M��L¡LIA;2;��AD7�Y6�°wR<E�I3�A��¡�M¬RAM�I3�<ECNC¥2aLIAD7I�«2B7I�GADK8<¥3�AG�¡�GAM7�Y�2aL_Aw�´KOADK��
>�7IAXyOCN�i�4<R�TwDADCE5=LI<\wR<=CE<NK8��2B7I<o�M362B5��_2DCN<R�z<EK�wa2D7_<¥2BK�L_<R�Z�67�LI7I2M�¡C¥2ZYi<NAMK8�\LI�6�G�ZAD792BCE�¼�¡L_5�:=<E2BL_<
K8�iCNCEAc�¡�O2XY6<EAc:=< v AM587_<E�67�¬82BK�2BCE<ULI<E36<UL �24:8�6CECE2;L_792D�¡��AD7I�c2aL92;:=< v AD5O7_<E�67��
>	?��·?�� ) � N � FIR�OºHxDGFMWXN	B�sTN�� BENhPVRc�CR . q DGrcH@N	BEH�DGF@FIRm¡ER�� H	+GDGsTRmP�Dk� rXHIDGF@H
¿«�_Aw:=�iCNC¥2 ¶ 792D�¡��AD7I�G2BLI2 :=< v AM587I<N�i7\�Z�67¤7_<¥�¡AMC\wM�67I�z<NCj�87IAXyOCN�i�G2w:=<W»¤2D5O39¨S�4�_58CECE2³7_�6L¡LI2
�Z�67´CN�;�0/�5O2ZYi<NAMK8<?:8�6C@362DCNAM7_� �4:=<�J=39¨87�1AM:=<EK8 D�i7yK8AMK|�mL92ZYi<NAMKO2B7I<E2O��¿«�_A :8�6CECE2��_�67I<E�;:=<v AM587I<N�i7«�Z�67´7_<¥�¡AMC\wM�67I�°<#�O7_Acy8CN�i�G<?:=< ½ <E7I<E39¨8CE��L°�;:8< µ �658�c2BKOK|�¡5OC#�_�6 M�4�iK�L_A��Z�67´CN�
�0/�5O2XY6<EADK8<W:=�iCNCE� ADK�:=�D�O:8�6C�362DCNAM7_�´�³:=<?J839¨8721A�:=<EK8 D�i7¤KOADK �mL92ZY6<EADK�2B7I<E2O�
>	?��·?�� ¹VD�JKR�� H@Rm¡ H p N q � H@R��
· 2³yO2M�¡�G:=< v AD587I<E�67³:=<¥�_367_�6LI2,»K���d���k¾c�GCNA©��wR<NCE58�8�ZA©<NK �_�67I<N�c:=< v AD587I<E�67��4>\7_AM�87_<E��L �2
:=�iCNCEA���wR<NCE58�8�ZA«<EK;�_�67I<N�¤:=< v AM587_<E�67�� v AD7I�w58CE��:=<=>@2D7I�_��wa2BCD�\LI�6AD7I�6�c2y:8<R36ADKSwDAMCN5�Y6<EADK8�M�
JSwR<ECN58�O��Ac<EK©�¡�i7_<E�´:8< v AM587_<E�67y:8<W��58KGYi<NAMK8<��6CE�6�G�iKML92B7I<j�³:=< :=<¥�mLI7_<dy85GYi<NAMK8<S�
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7$6 <�<M1
�·?@>	?@> U F�P�H@DGB NQWXN	OQP�F@RSJKJTN
µ 5O�4�i7_<?3�AD�G�8CE�i�I�_<o�¤­y2B�8�O7_���¡�iKML92ZYi<NAMK8� 362B7_L_���¡<¥2BK�28�=�ZADC¥2B7I�´�w�8<E2DK8A�:=< ª 7_ �2BKO:��\£uK=�
L_�i7_�O7_�6LI2ZYi<NAMK8�y M�6AD�G�6L_7I<E3i2³:=�6CECE��AM���i7I2XY6<EADK8<��6CE�6�G�6K�LI2D7_<j�_58<jK�5O�4�i7_<W36AD�G�8CE�i�I�¡<S� ½ <¥�m�
58 M5O2B MCN<¥2BKGYi�yLI7_<¥2BK8 MADC¥2B7I<o�M[\[ ] ^ [K_`[ ] a [d[Sef[ ] ^ gh] a [Sef[ ] ^ [�i.[ ] a [��@­y2M:=<E36�°�6K8K8���¡<E�c2w�
�_58A4�_<E DK8<\j�362BL_A; D�6AM�G��L_7I<¥3�AO�#£uK�L_AM7_K8A���:8AD�G<NKO<NA��R��7_AMKMLI<N�i7I2O��39¨O<N5O�_58792w:=<W5OK :=AM�4<EK8<EAO�
½ AD�G<NKO<«�¡�i�G�8CN<¥3��i�G�6K�L_�©�H�;58CNL_<E�8CE2D�G�6K�L_�H36ADK8K8���_�_<S�!J����6792 :=<�­y<N�i�G2DK8K �©�858K�L_A
2BCECS¹ <EKkjOK8<NL_Amlo3��6KOK8<on��
�·?@>	?�� pEq B rXHIN�B HMDGBED�F@HtsKH@Wbu R
v 5OKGY6<EADK8<�36AD�G�8CE�i�I�¡�c:=<xwº2D7_<¥2ZyO<NCE�436AD�G�8CE�i�I�_2O� v 58KGYi<NAMK8<��GADK8A=:=7IAD�G�4�c��AMCN<¥:=7IAD�G�D�v 5OKGY6<EADK8�G3�AM�G��A��mL928� v 5OKGY6<EADK8�4<EK�wM�679�_2O�w»�AD7I7_<¥�¡�ZADK�:=�6KGY�2zy8<E58K8<dwDA=362O�³>@2B7_L_�;7_��2BCE�
�i:'<N�G�c2B M<NKO2D7_<¥2H:=<¼58K�2©��58KGYi<NAMK8� 3�AD�G�8CE�i�I�I28�|{�}�~�lt�����Gnxi.����lt�E�)�Gn}� v 5OKGY6<EADK8�
3�AMK�L_<EK�5�28� v 5OKGY6<EADK8�;:=�67I<\wa2Xy8<NCE�w�;3�ADK�:=<\Yi<NAMK8<?:8<@»¤2D5O39¨S�M�u­z<E�6�c2BKOK�� v 58KGYi<NAMK8�;2DKO2a�
CE<ULI<E3i2w<EK+58K :=AD�G<EK8<EAO�@>@2B7_L_<�7_��2BCE�«�i:+<N�G�c2B M<NK�2B7I<E2³:8<Z5OKO2³��5OKGY6<EADK8�°2BK�2BCE<ULI<E3i2w3�AM�G�
��58KGYi<NAMK8<y2B7I�GADK8<¥39¨8�M�r®�7¡LIAD DAMKO2BCE<NLb�2H:=�iCNCE�©3�587�wD� :=<zCE<\wM�6CECNA�~=}����Z���;�C��}����Z�T�}�v 5OKGY6<EADK8< �6CE�6�G�6K�LI2D7_<j�GADKOAR:87_AM�4�M�"]c�j�G�b�M�O�¡<EK�]��83�AM��]O�8�_<NKO¨�]O�836AM�_¨M]��
�·?@>	?�� U B�sKRS��� DGrcH@N	BER ¡EH�¢ q B rXHIN�B HVWcN�O;P FIR�JKJKR
½ ��jOK8<dY6<EADKO� :=<¤<NK�LI�6 D792BCE�C£T¤�{�lI]�n)¥c] :=<¤58KO2©��5OKGY6<EADK8� 3�AM�4�OCN���_�I2©CE58K8 DA 58KO2 3�587�wa2
7I�6 DAMCE2D7_��¦ :=�6CZ�8<¥2BK8A³36AD�G�8CE�i�I�¡A�� ½ <E�_58 M5O2B MCN<¥2BKGY�2 :=< ½ 2D7�yZAD5k§W� ± �_�6�G�8<��6CE�6�G�6K�LI2D7_<
<EK 3�5O<¨{�lI]�n©}ª[ ]�[«��[ ]	[ a �M]Z¬�� ­m®8¯1�°¦����58K 2B793�Aw:=<�36<N793�AMK=���67I�6K�Yi2 A458KO24�¡�Z��YTYi2BLI28�
¶ �6AD7I�6�c2´:=<�»¤2B5�39¨��w�i:;�i�_<E�¡L_�iKGYi2°:=�iCNC¥2´�87_<E�G<ULI<\wa2°:=<85OKO2���58KGY6<EADKO�y2BKO2DCN<NL_<¥362O� £uC=LI�6AB�
7I�6�c2«:=<O»¤2D5O39¨S��<EK;:=AM�G<NK8<R�;58CULI<N�OCE2D�4�iK�L_�¼3�ADKOK8�i�I�¡<S�?·?2z��58K�Y6<EADK8�¤��AMCN<¥:=7IAD�c2��V�K��]
3�AM�G�w�87I<N�G<NL_<dwa2 :8<¤� ± ]�¬jK�5O�4�i7_A :=<�2bwSwDAMCN M<N�G�6K�LI<o�°· 2 7I2D�8�87I�i�_�6K�LI2XY6<EADK8� <EK�L_�i D792BCE�
:=<�»¤2D5O39¨S�D� ½ �67I<dwº2BLI2³²j� �i�_<N�c2 :=<@58KO2 ��58KGYi<NAMK8�c2BKO2DCN<NL_<¥362 �c�¡5�2 792B�O�87_���¡�iK�LI2ZYi<NAMK8�
<EKMLI�6 M7I2DCN�M� ¶ �6AM7_�i�G24:=< FHAD7I�67928�#£uKMLI�6 M7I2DCN<��_5 2D7I39¨O<W<NKkj�K8<ULI<�� <EKkjOK8<NL_���¡<E�G<o�
�·?@>	?#" ´ R��bHIRQ¡EH°µ�DX¶·FIN��,RQ¡ H°¹xD q � R�B�sc¸�sTRSN��bRSO;Dº¡ERSH�� RSJKH@¡ q H°RhWXDGFIWXN	F@N�¡EH

HIB�sTRS��� DGFIH
­z<E�6�8<ECEAD DA':8�6CECN�|�_�6 M58�6K�LI<yK8AXYi<NAMK8<«7I�6C¥2aLI<\wM�H2BCECN� �¡�i7_<E�H:=<y��5OKGY6<EADK8<S�`»�3�AMKSwD�67I D�iKGYi2O¬
3�AMKSwD�67I D�iKGYi2w2D�I�¡AMCN5=L92w� 5OK8<U��AM7_�G�M¬8F �oLI�i�¡L«:=<¨¼¸�6<E�679�mLI7I2M�_�i¬=3�ADK�LI<NKR58<NLb�24�³2BK�2BCE<ULI<E36<UL �2
:=�iCNC¥2r�_AD�G�c2�:8<´5OKO2r�_�67I<E�|58K8<N��AD7I�G�6�G�6K�LI�¸36ADKSwD�i7_ M�6K�L_�|:8<���5OKGY6<EADK8<³36ADK�L_<EKR58�|�
2BK�2BCE<ULI<E39¨8�M¬W�_3i2B��yO<NA :=<�<NK�L_�i D792BCE�³�G�¡AM�4�c2+���i7°�_�67I<E�w58K8<N��AD7I�G�6�G�6K�LI�;3�AMKSwD�67I D�iK�L_<S¬
�_�67I<N�+:8<¤�ZABLI�6KGYi� �+��AD7I�w58CE� :8<y»¤2D5O39¨S�|� ½«2M:82B�c2D7I: � :W¹ ª C¥2B��yZ�67_L;�Z�67G<EC�792B M D<EA
:=<«36ADKSwD�i7_ M�6KGY�2k¾���JR�67I<N�H:8< ¶ 2b�RCEAD7c�|:8<«· 2D587_�iK�Li�&J=<NK8 MADC¥2B7I<UL �2¸<E�_ADC¥2aLI� �ZADC¥2B7I<y��:
�i�I�_�6KGYi<E2DCN<S��JR�67I<N�c:=< ¶ 2b�RCEAD7°��:=<\·?2B587I�6K�L³:=<@��58K�Y6<EADK8<��iCN�i�G�6K�LI2D7_<S�G£uC@L_�iAD7I�6�c2 :=�6<
7I�i�_<E:=5O<o�@»¤2BC¥3�ADCEA°:=<=7_���¡<¥:=58<S��¿«�_A´:=�iCRL_�iAD7I�6�c2�:8�6<=7I�i�_<E:=5O<=���i7@<NC83i2BC¥3�ADCEA°:=�6<8�_�6 M58�6K�L_<
<EKMLI�6 M7I2DCN<S� <NK�LI�6 D792BCE�c:=<�58K�2 ��58KGYi<NAMK8�c7I2XY6<EADKO2DCN�c�_5¸L_5=L_LI2©C¥2 7_�6L¡L928¬?L_792D�¡��AD7I�G2BLI2 :=<

�



v AM587I<N�i7��HLI7I2M�m��AM7_�c2aL92¸<NKSwD�i7I�I2²:=<´· 2B�OCE2M3��D¬´<EKMLI�6 M7I2DCN�H:=<�58KO2'��58KGY6<EADKO�|3�<E7I36ADC¥2B7I�
�_58CNCS¹ <NK�L_�i7�wa2DCNCEA³lo�G�9����n}¬O<NK�L_�i D792BCE�´2DC¨wa2BCEAD7z�87I<NK�3�<E�O2BCE�D�
�·?@>	?%$ ) N�FIH@¡E�bN	O;HID
v 5OKGY6<EADK8<Z�ZADCE<E:=7IAD�G���6CE�6�G�6K�LI2D7��j�Ml@]�_m] � n �� �S�x�K�ml@]�_8] � n\�«�85OKMLI<W:=<W:=<N792B�c2XY6<EADK8�M�
·��+��58KGYi<NAMK8<�]c�	� ] �� �+CE�+LI7I2M�m��AM7_�c2ZYi<NAMK8<�LI7I2 �¡�6L¡LIAD7I<o¬�CN� ��58KGYi<NAMK8<��K�c� �x�K�Q]|� CN�
L_792D�¡��AD7I�c2ZYi<NAMK8<WL_792+�_��L_L_AM7_<?�4�¡L_7I<E�I3��M��>\<E2DK8A+3�AM�G�8CN���_�_AcL92B DCE<¥2aL_A��O��AM DCE<?�4�¡5O���i7)j�36<N�
:=<�­z<E�6�c2DK8K lo3��6KOK8<on��¤»¤2BC¥3�AMCNA4:=<W<EKMLI�6 M7I2DCN<j:=<j��58KGYi<NAMK8<W�ZADCE<E:=7IAD�G� :=�iC�LI<N�ZA �k¬�� lt��n}�
3�AMK�­ 7_��2BCE���
� lt��n¤7I2XY6<EADKO2DCN�M�M�°:=�6CjLI<N�ZA��@�K�¨lt��n � lt��n}�O�_58CW�¡�i�G<U�u2D�I�¡��7_��2BCE���ZAM�_<NL_<dwDAO�
�·?@>	?�� pEq B rXHIN�B HMDk� O;N�B H@Wbu RmH@B p H@JKH@WcD
»¤2B�G�8<�wD��L_L_AM7_<¥2BCE<��8<¥2BK8<?<N7I7IABLI2XY6<EADKO2DCN<S�=�¡AMCN�iK8AD<¥:82DCN<��°��5OKGY6<EADK8<#2B7I�GADK8<¥39¨8�D��£uC �ZABLI�6K=�
Y6<¥2BCE�C��]|� <NC¼362D�G��A¸58K8<N��AD7I�G�D� £uC��ZABLI�6KGYi<E2DCN�8���V�K��lI]z_.]T�Knw� <z362B�G�8<¼792D:=<¥2BCE<\�
3�<E793�ADC¥2B7I<S��£uC8�ZABL_�iKGY6<¥2BCE����]"!«��:4<NC=�GABLIA³:=<858K$#O5O<E:=A°<¥:=�i2DCN�zKO�6CO�_��L_L_AD7I�z�$%&��%'�E±�(j�
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1.1�������� �����

·�¹ �i�I2B�G� AM7I2DCN� 3�AMKO�_<E�¡L_� K8�iCNC¥2c�87I�i�_�6K�L92ZY6<EADKO�°:8< 58KO2+:=�6CECN�;�¡�i D58�iKMLI<WL_���¡<EK8�M��2��I3��iCUL92
:=�iC�362BK�:=<E:O2aL_A��

�·?��·?@> pEq B rXHIN�B HMDGBED�F@HtsKH@Wbu R
»�ADK8��7_AMKMLIAwLI7I24CE�°L_7I� :=��jOKO<\Yi<NAMK8< :=<W��5OKGY6<EADK8� 2DKO2BCE<ULI<E3i24<NK�L_7IA=:=ABL_L_�°<EK /�58���mLIAc3�AD79�_AO�
< n ½ ��jOK8<dY6<EADKO���_2DCNC¥2 ­z<E�6�c2DK8K��8�&��58K�Y6<EADK8�q:=�67I<\wa2Xy8<NCE�'�q3�ADK�:=<\Yi<NAMK8<;:8<c»¤2D5O39¨S�M�
­z<E�6�c2BKOK�� v 58K�Y6<EADK8� :=�i7_<dwa2Zy8<ECN� <EK 58K©:=AD�G<EK8<NAc� 2DKO2BCE<ULI<E36<UL �28�
<E<on ½ ��jOKO<\Yi<NAMK8���_2DCNC¥2�»¤2B5O39¨S��� FHAD7I�6792��8��L_�6AM7_�i�G<�:=<#»¤2B5�39¨��+�³:=< F©AM7_�i7I2O¬M��5OKGY6<EADK8�
2BK�2BCE<ULI<E3i2 <NK�� 3�AD�G�©��5OKGY6<EADK8� <\wR<´3�ADK�LI<NKR5O2 L92BCE�|39¨8�H<EC°�¡58A�<NK�L_�i D792BCE�©CN5OK8 DA'5OK
3�AMK�L_AD7IK8AG39¨8<E5O�¡A�/�5O2BC¥�_<E2M�¡<W<EK�����°KR58CECNA��
<E<N< n ½ ��jOKO<\Yi<NAMK8� �_2DCNC¥2 ¼¸�6<E�679�mLI7I2M�_�!�8�¤�¡�i7_<E�³:=< ¶ 2b�RCEAD7�¬O:=AD�G<EK8<EA+:=<�3�ADKSwM�67I D�6K�Yi28�82M�m�
�_ADCE5=LI24�i: 58K8<N��AD7I�G�D��»�AMKMLI<NKR58<NLb�24�³2DKO2BCE<ULI<E36<UL �2G:=�6CECNAc��wR<NCE58�8�ZAc<NK©�_�67I<N�°:=< ¶ 2b�RCNAM7i�
�·?��·?�� pEq B rXHIN�B HMDk� O;N�B H@Wbu RmH@B p H@JKH@WcD
v 5OKGY6<EADK8<�2BK�2BCE<ULI<E39¨8�M�O��5OKGY6<EADK8<@2D7_�GADKO<E39¨8� �;CE2+CNAM7_A+�87_AD��ADKO:O2c7_�iCE2XY6<EADK8�;3�ADKH3i2B�G�8<
wD�6L¡LIAD7I<E2DCN<j�8<¥2BK8< <N7I7_ADLI2XY6<EADKO2DCN<j�³�_ADCE�6K8AM<E:82DCN<S��£uC��ZABL_�iKGY6<¥2BCE�$��]G� <EC 362D�G��AG58K8<N��AD7I�G�D�
£uCW�ZABL_�iKGY6<¥2BCE�$���V�K�,l@] _h]K�Kn¤�°< 362D�G�8<W7I2M:=<¥2BCE<W�°36<N793�AMCE2D7_<S�
�·?��·?�� U B�sKRS��� DGrcH@N	BER ¡EH�¢ q B rXHIN�B HVD�BEDGFIHtsKH@WbuER
½ ��jOK8<dY6<EADKO� :=<¤<NK�LI�6 D792BCE�+:=<¤58KO2H��58KGYi<NAMK8� 36AD�G�8CE�i�I�_2 CE58K8 MA|58KO2|3�587�wa2|:=�iC��8<¥2BKOA
3�AM�G�8CN���_�_AO� ¶ �iAD7I�6�c2²:=< »¤2B5O39¨S����: �i�_<E�¡L_�iKGYi2²:8�6CECE2²�O7_<E�G<ULI<\wa2':=<�58KO2 ��5OKGY6<EADK8�
2BK�2BCE<ULI<E3i28�@· 24792B�8�87I�i�_�6K�L92ZY6<EADKO�«<EKMLI�6 M7I2DCN�°:=<#»¤2D5O39¨S�D�
�·?��·?#" ´ R��bHIR%¡ HVµ�DX¶·FIN��S¸©¡ HV¹VD q �bRSB�s|RmsKRSN�� RSO;D%¡ RSHV� RSJKH@¡ q H
JR�i7_<E� :=< ¶ 2b�RCNAM7w� :=<z· 2B5O7_�iKML�� J=<NK8 MADC¥2B7I<UL �2©�ZADC¥2B7I<���:'�i�I�_�6KGYi<E2DCN<S� £uC¤LI�6AD7I�6�c2 :=�6<
7I�i�_<E:=5O<o�"¿«�_Ac:=�6C�L_�6AM7_�i�c24:8�6<W7I�i�_<E:=5O<����i7z<NC?362BC¥3�AMCNAG:=<�<EK�L_�i D792BCE<Z7I<ECN�Twº2DK�L_<W<EKCjZ�¡<¥362O�
�·?��·?%$ ) N�FIH@¡E�bN	O;HID
v 5OKGY6<EADK8<M��AMCN<¥:=7IAD�G���iCN�i�4�iK�LI2B7I<S�?>�<¥2BKOAy3�AD�G�8CE�i�I�_A¼LI2B MCN<¥2aLIAz���_58�Z�67�j�3�<�:=<�­y<N�i�G2DK8K��
»¤2BC¥3�AMCNAG:=<�<EK�L_�i D792BCE<j:8<W��58KGYi<NAMK8<��ZADCE<E:=7IAD�G� 3�AMCjL_�iAD7I�6�c2G:=�6<W7I�i�_<E:858<o�

¦
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231 � 6m231 �	�k9	�h4.6m7�7�1�� �G< �k9h1
��?@>	?@> U F�P�H@DGB NQWXN	OQP�F@RSJKJTN
µ 5O�4�i7_<?3�AD�G�8CE�i�I�_<o�¤­y2B�8�O7_���¡�iKML92ZYi<NAMK8� 362B7_L_���¡<¥2BK�28�=�ZADC¥2B7I�´�w�8<E2DK8A�:=< ª 7_ �2BKO:��\£uK=�
L_�i7_�O7_�6LI2ZYi<NAMK8�y M�6AD�G�6L_7I<E3i2³:=�6CECE��AM���i7I2XY6<EADK8<��6CE�6�G�6K�LI2D7_<j�_58<jK�5O�4�i7_<W36AD�G�8CE�i�I�¡<S� ½ <¥�m�
58 M5O2B MCN<¥2BKGYi�yLI7_<¥2BK8 MADC¥2B7I<o�M[\[ ] ^ [K_`[ ] a [d[Sef[ ] ^ gh] a [Sef[ ] ^ [�i.[ ] a [��@­y2M:=<E36�°�6K8K8���¡<E�c2w�
�_58A4�_<E DK8<\j�362BL_A; D�6AM�G��L_7I<¥3�AO�#£uK�L_AM7_K8A���:8AD�G<NKO<NA��R��7_AMKMLI<N�i7I2O��39¨O<N5O�_58792w:=<W5OK :=AM�4<EK8<EAO�
½ AD�G<NKO<«�¡�i�G�8CN<¥3��i�G�6K�L_�©�H�;58CNL_<E�8CE2D�G�6K�L_�H36ADK8K8���_�_<S�!J����6792 :=<�­y<N�i�G2DK8K �©�858K�L_A
2BCECS¹ <EKkjOK8<NL_Amlo3��6KOK8<on��
��?@>	?�� pEq B rXHIN�B HMDGBED�F@HtsKH@Wbu R
v 5OKGY6<EADK8<�36AD�G�8CE�i�I�¡�c:=<xwº2D7_<¥2ZyO<NCE�436AD�G�8CE�i�I�_2O� v 58KGYi<NAMK8<��GADK8A=:=7IAD�G�4�c��AMCN<¥:=7IAD�G�D�v 5OKGY6<EADK8�G3�AM�G��A��mL928� v 5OKGY6<EADK8�4<EK�wM�679�_2O�w»�AD7I7_<¥�¡�ZADK�:=�6KGY�2zy8<E58K8<dwDA=362O�³>@2B7_L_�;7_��2BCE�
�i:'<N�G�c2B M<NKO2D7_<¥2H:=<¼58K�2©��58KGYi<NAMK8� 3�AD�G�8CE�i�I�I28�|{�}�~�lt�����Gnxi.����lt�E�)�Gn}� v 5OKGY6<EADK8�
3�AMK�L_<EK�5�28� v 5OKGY6<EADK8�;:=�67I<\wa2Xy8<NCE�w�;3�ADK�:=<\Yi<NAMK8<?:8<@»¤2D5O39¨S�M�u­z<E�6�c2BKOK�� v 58KGYi<NAMK8�;2DKO2a�
CE<ULI<E3i2w<EK+58K :=AD�G<EK8<EAO�@>@2B7_L_<�7_��2BCE�«�i:+<N�G�c2B M<NK�2B7I<E2³:8<Z5OKO2³��5OKGY6<EADK8�°2BK�2BCE<ULI<E3i2w3�AM�G�
��58KGYi<NAMK8<y2B7I�GADK8<¥39¨8�M�r®�7¡LIAD DAMKO2BCE<NLb�2H:=�iCNCE�©3�587�wD� :=<zCE<\wM�6CECNA�~=}����Z���;�C��}����Z�T�}�v 5OKGY6<EADK8<¤�GADK8A=:=7IAD�G� �6CE�6�G�6K�LI2D7_<S�|]����V�K�M���_<NK�]���3�A��G]O���_<EK8¨�]O��36AM�_¨�]O� v 58K�Y6<EADK8<
�ZADCE<E:=7IAD�G� �6CE�6�G�6K�LI2D7_<S�%l@]|_0]K�Kn ��O�©�V�K��lI]z_.]K�Kn}�@�O58K�L_<z:=<z:=<E7I2D�G2XY6<EADK8�+� �8<¥2BKOA
LI2D DCE<E2BL_A8l~36�6K8K8< n}�
��?@>	?�� U B�sKRS��� DGrcH@N	BER ¡EH�¢ q B rXHIN�B HVWcN�O;P FIR�JKJKR
½ ��jOK8<dY6<EADKO� :=<¤<NK�LI�6 D792BCE� £ ¤ {�lI]�n)¥c] :=<¤58KO2©��5OKGY6<EADK8� 3�AM�4�OCN���_�I2©CE58K8 DA 58KO2 3�587�wa2
7I�6 DAMCE2D7_��¦ :=�6CZ�8<¥2BK8A³36AD�G�8CE�i�I�¡A�� ½ <E�_58 M5O2B MCN<¥2BKGY�2 :=< ½ 2D7�yZAD5k§W� ± �_�6�G�8<��6CE�6�G�6K�LI2D7_<
<EK 3�5O<¨{�lI]�n©}ª[ ]�[«��[ ]	[ a �M]Z¬�� ­m®8¯1�°¦����58K 2B793�Aw:=<�36<N793�AMK=���67I�6K�Yi2 A458KO24�¡�Z��YTYi2BLI28�
¶ �6AD7I�6�c2H:8<y»¤2D5O39¨S� �i:'���¡<¥�¡L_�6K�Yi2|:8�6CECE2 �87I<N�G<NL_<dwº2¸:=<¼58KO2H��58KGYi<NAMK8� 2DKO2BCE<NL_<¥3628� £uC
L_�iAD7I�6�c2 :=<¤»¤2B5�39¨��|<NK :=AD�G<EK8<��;58CULI<N�OCE2D�4�iK�L_��3�AMK8K8���_�_<o�c·?2+��5OKGY6<EADK8�c�ZADCE<¥:=7_AM�c2
�x�K�0]'3�AM�4�|�87_<E�G<ULI<\wa2':8<w�b±Z]O¬�KR58�G�67IA':=<�2bwSwDAMCN M<N�G�iKMLI<o�&· 2²792B�O�87_���¡�iK�LI2ZYi<NAMK8�
<EKMLI�6 M7I2DCN�\:8<=»¤2D5O39¨S�D� £�:858��LI�6AD7I�6�G<R:=<R·�<EAD5GwR<ECNCE�D�?£uCMLI�6AM7_�i�G2«:=�6C��c2D�I�¡<E�GA«�\�G<EK8<E�4A
�GA=:=58CEAO� ½ �i7_<dwa2aL92;²j� �i�_<N�c2':=<°58K�2²��58KGYi<NAMK8� 2BKO2DCN<NL_<¥362�� �_5O2�792B�O�87_���¡�iK�LI2ZYi<NAMK8�
<EKMLI�6 M7I2DCN�M� ¶ �6AM7_�i�G24:=< FHAD7I�67928�#£uKMLI�6 M7I2DCN<��_5 2D7I39¨O<W<NKkj�K8<ULI<�� <EKkjOK8<NL_���¡<E�G<o�
��?@>	?#" ´ R��bHIRQ¡EH°µ�DX¶·FIN��,RQ¡ H°¹xD q � R�B�sc¸�sTRSN��bRSO;Dº¡ERSH�� RSJKH@¡ q H°RhWXDGFIWXN	F@N�¡EH

HIB�sTRS��� DGFIH
­z<E�6�8<ECEAD DA':8�6CECN�|�_�6 M58�6K�LI<yK8AXYi<NAMK8<«7I�6C¥2aLI<\wM�H2BCECN� �¡�i7_<E�H:=<y��5OKGY6<EADK8<S�`»�3�AMKSwD�67I D�iKGYi2O¬
3�AMKSwD�67I D�iKGYi2w2D�I�¡AMCN5=L92w� 5OK8<U��AM7_�G�M¬8F �oLI�i�¡L«:=<¨¼¸�6<E�679�mLI7I2M�_�i¬=3�ADK�LI<NKR58<NLb�24�³2BK�2BCE<ULI<E36<UL �2
:=�iCNC¥2r�_AD�G�c2�:8<´5OKO2r�_�67I<E�|58K8<N��AD7I�G�6�G�6K�LI�¸36ADKSwD�i7_ M�6K�L_�|:8<���5OKGY6<EADK8<³36ADK�L_<EKR58�|�
2BK�2BCE<ULI<E39¨8�M¬W�_3i2B��yO<NA :=<�<NK�L_�i D792BCE�³�G�¡AM�4�c2+���i7°�_�67I<E�w58K8<N��AD7I�G�6�G�6K�LI�;3�AMKSwD�67I D�iK�L_<S¬
�_�67I<N�+:8<¤�ZABLI�6KGYi� �+��AD7I�w58CE� :8<y»¤2D5O39¨S�|� ½«2M:82B�c2D7I: � :W¹ ª C¥2B��yZ�67_L;�Z�67G<EC�792B M D<EA
:=<«36ADKSwD�i7_ M�6KGY�2k¾���JR�67I<N�H:8< ¶ 2b�RCEAD7c�|:8<«· 2D587_�iK�Li�&J=<NK8 MADC¥2B7I<UL �2¸<E�_ADC¥2aLI� �ZADC¥2B7I<y��:

�



�i�I�_�6KGYi<E2DCN<S��JR�67I<N�c:=< ¶ 2b�RCEAD7°��:=<\·?2B587I�6K�L³:=<@��58K�Y6<EADK8<��iCN�i�G�6K�LI2D7_<S�G£uC@L_�iAD7I�6�c2 :=�6<
7I�i�_<E:=5O<o�@»¤2BC¥3�ADCEA°:=<=7_���¡<¥:=58<S��¿«�_A´:=�iCRL_�iAD7I�6�c2�:8�6<=7I�i�_<E:=5O<=���i7@<NC83i2BC¥3�ADCEA°:=�6<8�_�6 M58�6K�L_<
<EKMLI�6 M7I2DCN<S�y<EKMLI�6 M7I2DCN�4:=<@58KO2+��58KGYi<NAMK8�c3�<E7I36ADC¥2B7I�w�¡5OCNCS¹ <EK�L_�i7�wa2BCECEA l~���I����n}¬ <EK�L_�i D792BCE�;:=<
58KO2c��58KGY6<EADKO�³7I2XY6<EADKO2DCN� �_5©L_58L¡LI2�CE2c7I��L_LI2O¬�<EK�L_�6 M7I2DCN�³2DC·wa2BCEAD7y�O7_<EKO3�<E�O2DCN�M� ¶ �6AM7_�i�c2
:=�iCNCS¹ <EKO:=<¥3����y�87I<NK�3�<E�8<NA;:=�6CECo¹ 2B7I DAM�G�6K�L_A�� ¶ �6AD7I�6�c2³:8<�­zAM5O39¨���z�«L_�6AM7_�i�c2´��ADKO:82D�G�6K=�
LI2DCN� :=�iCNCS¹ 2BCE D��yO7I2O�
�M(�� *,+.-0/.+.1.23231 4�687 9;-;+=<�- 4�� 9;-º2 * 7�68236����	�

4��Q2 6��;-;4 �h2:1 �,6m231 � �G9	��4�687�7�1 � �k< �G9�1
��?��·?@> ) N�FIH@¡E�bN	O;HID%R%J q PxR�����WXH�¡EH���HIRSO;DGB B
v 5OKGY6<EADK8<W�ZADCE<¥:=7_AM�G���iCN�i�4�iK�LI2B7I<S��lI]�_ ] � n �� �G�V�K�%l@]°_,] � n��°�858K�L_<�:8<�:=<N792B�c2XY6<EADK8�M�
>�<¥2BKOA LI2B MCN<¥2aLIA©� :=<¥�I3�ADK�LI<NKR58<NLb�2©2BL¡L_792bwD�i7I�_A <NC�LI2D DCE<NA��HJR58�Z�67�j�3�<¼:=<¼­z<N�i�c2BK8K�� ± �m�
�6�G�8<S� <on�CN� �¡58�Z�67�j�36<´:=<´­z<E�6�c2BK8K!:=<°] ^���a �|:=<�� lI] _�]Z^�n�l@]$_�]baTn+�¡AMK8A�lgLIAD�ZAB�
CEAD D<¥362D�G�6K�L_�4�0/�58<dwa2BCE�6K�L_<@2BC nuC¥2 �m���i7I2 :=<\­y<N�i�G2DK8K�¬?<N< n´CE2 �_58���i7)jZ3�<E�G:8<\­z<E�6�c2BK8K :=<
� l@] _h] ^ n�lI] _h] a n�lI] _�]�	Kn�l@]$_�]�
Kn���¼L_AM��AMCNAM D<¥362D�4�iK�L_�z�0/�58<dwa2BCE�6K�L_��2BC8LIAD7IAO��·��«�_5=�
�Z�67�j�3�<�:=<�­z<N�i�c2BK8KH:=<�CEK�]��w:8< ]Z¬S�V­ ®
� 3�AMKO�¡<¥�¡L_ADKOA+:=<#<NKkj�K8<ULI< ��AM DCE<?�wK8ADK|�_ADKOA
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ª �O�8CN<¥362XY6<EADK8�¸:=�6C´LI�6AD7I�6�c2r:=�6<°7I�i�_<E:=5O<°2DC´3i2BC¥3�AMCNA�:8< <NK�L_�i D792BCE<o� ¶ 7I2M�m��AM7_�c2aL92':=<v AM587I<N�i7i�'£uK�LI�6 D792BCE<¼:=<¼��58KGYi<NAMK8<z��AMCN<¥:=7IAD�G� :=�6C¼LI<N�ZAh�k¬�� lt�	n��¤36ADK ­q7I�i2DCN� � ��l@�	n
792ZY6<EADK�2BCE�D�R� :=�6CWLI<N�ZA%l �I�K��l@�	n�n ��� l@�	n � �z} �G�6�c�I�G�������¤�_58C �_�6�G<N� 2M�_�_�´7_��2BCE���ZAM�_<ULI<\wMAO�
��?��·?�� �CDkPEP � RSJTRSB�sTD�rXH@N	B H�HIB�sTRS���bD�F@H
>�7IAD�O7_<E��L �2�:=<�2BKO2DCN<NL_<¥3�<NLb�2z:8<B7I2D�8�87I�i�_�6K�LI2XY6<EADK8<º<EK�L_�6 M7I2DCN<S� ± �¡�i�4�O<D�¡<E DKO<«j�3i2aLI<\wR<S�ZCS¹ <NK�L_�i D792BCE�
:=<�·?2B�8C¥2D36�D� /�58�6CECEAG:8< v AM587_<E�67¼� C¥247I2D�8�87I�i�_�6K�LI2XY6<EADK8��<NK�L_�i D792BCE�´:8�6CECE2�� :=< ± 58CN�i7i��£uC
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792D:=<¥2BCE<�� 36<N793�AMCE2D7_<S� £uC��ZABLI�6KGYi<E2DCN����] ! ��: <NC¤�GABL_A :=<�5OK #O58<¥:=AH<¥:=�i2DCN�+K8�6C¼�¡�6L¡LIAD7I�
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£uC �ZABLI�6KGYi<E2DCN� � � l@]°i�� a ± ]Sn¤�i: <EC �GABLIA�:=< 58K�#O58<¥:=Ac<E:8�i2BCE�³<EK�L_AD7IK8Ac2D: 5OK©AM�¡LI2D36ADCEA
3�<E793�ADC¥2B7I�D�

�i�



�M(�� 6m7$6�� 9;- 4�6,/�7���1�+�/ -;236����	� *,68+ 7�
t6 <M1.2 6 -;+.1.7$6
�
1.1��������������

¹��dRSJTDGOºR°N�� DGF@R�WXN	BEJKH@JTsTR B RSF@FID�¡ H@JKW q JTJKH@N	B R°¡ H q B N|¡ RSH�JKRS� q RSB�sTH�Dk� ��N	O;RSB�sTH)¸
D�JTWcR�F@sTD�¡ERSF�WXDGB ¡ H@¡ DksTNE?��mN�B�JKHV¡ R +�RmPVN��bsTDG�bR,B q FIF@D�¡EH�JTWX� Hts�sKN��
pqprpqprpqpqprpqprpqpqprpqprpqpqprpqprpqpqprp

L�N�� JKNh¡EH  R�sTN·¡ H  DksTRSO;DGsTH@WcHx¡ RSF@F@D p H@JKH@WcD
��?���?@> pEq B rXHIN�B HMDGBED�F@HtsKH@Wbu R
»�ADK8��7_AMKMLIAwLI7I24CE�°L_7I� :=��jOKO<\Yi<NAMK8< :=<W��5OKGY6<EADK8� 2DKO2BCE<ULI<E3i24<NK�L_7IA=:=ABL_L_�°<EK /�58���mLIAc3�AD79�_AO�
< n ½ ��jOK8<dY6<EADKO���_2DCNC¥2 ­z<E�6�c2DK8K��8�&��58K�Y6<EADK8�q:=�67I<\wa2Xy8<NCE�'�q3�ADK�:=<\Yi<NAMK8<;:8<c»¤2D5O39¨S�M�
­z<E�6�c2BKOK�� v 58K�Y6<EADK8� :=�i7_<dwa2Zy8<ECN� <EK 58K©:=AD�G<EK8<NAc� 2DKO2BCE<ULI<E36<UL �28�
<E<on ½ ��jOKO<\Yi<NAMK8���_2DCNC¥2�»¤2B5O39¨S��� FHAD7I�6792��8��L_�6AM7_�i�G<�:=<#»¤2B5�39¨��+�³:=< F©AM7_�i7I2O¬M��5OKGY6<EADK8�
2BK�2BCE<ULI<E3i2 <NK�� 3�AD�G�©��5OKGY6<EADK8� <\wR<´3�ADK�LI<NKR5O2 L92BCE�|39¨8�H<EC°�¡58A�<NK�L_�i D792BCE�©CN5OK8 DA'5OK
3�AMK�L_AD7IK8AG39¨8<E5O�¡A�/�5O2BC¥�_<E2M�¡<W<EK�����°KR58CECNA��
<E<N< n ½ ��jOKO<\Yi<NAMK8� �_2DCNC¥2 ¼¸�6<E�679�mLI7I2M�_�!�8�¤�¡�i7_<E�³:=< ¶ 2b�RCEAD7�¬O:=AD�G<EK8<EA+:=<�3�ADKSwM�67I D�6K�Yi28�82M�m�
�_ADCE5=LI24�i: 58K8<N��AD7I�G�D��»�AMKMLI<NKR58<NLb�24�³2DKO2BCE<ULI<E36<UL �2G:=�6CECNAc��wR<NCE58�8�ZAc<NK©�_�67I<N�°:=< ¶ 2b�RCNAM7i�
��?���?�� U B�sKRS��� DGrcH@N	BER ¡EH�¢ q B rXHIN�B HVD�BEDGFIHtsKH@WbuER
½ ��jOK8<dY6<EADKO� :=<¤<NK�LI�6 D792BCE�+:=<¤58KO2H��58KGYi<NAMK8� 36AD�G�8CE�i�I�_2 CE58K8 MA|58KO2|3�587�wa2|:=�iC��8<¥2BKOA
3�AM�G�8CN���_�_AO� ¶ �iAD7I�6�c2²:=< »¤2B5O39¨S����: �i�_<E�¡L_�iKGYi2²:8�6CECE2²�O7_<E�G<ULI<\wa2':=<�58KO2 ��5OKGY6<EADK8�
2BK�2BCE<ULI<E3i28�«·?2c7I2D�8�87I�i�_�6K�LI2XY6<EADK8� <EK�L_�i D792BCE�³:=<\»¤2B5O39¨S�D�«£y:=58�³LI�6AM7_�i�4<#:=<�·�<EAD5GwR<ECNCE�D�
£uC�L_�6AM7_�i�c2©:=�6C¤�c2D�I�¡<E�GAH���G<NKO<N�GA|�GA=:=58CEAO� ½ �i7_<dwa2aLI2,²j�S���¡<E�c2©:=<¤58KO2©��5OKGY6<EADK8�
2BK�2BCE<ULI<E3i2w�³�_5O247I2D�8�87I�i�_�6K�LI2XY6<EADK8��<NK�LI�6 D792BCE�D�
��?���?�� ´ R��bHIR%¡ HVµ�DX¶·FIN��S¸©¡ HV¹VD q �bRSB�s|RmsKRSN�� RSO;D%¡ RSHV� RSJKH@¡ q H
JR�i7_<E� :=< ¶ 2b�RCNAM7w� :=<z· 2B5O7_�iKML�� J=<NK8 MADC¥2B7I<UL �2©�ZADC¥2B7I<���:'�i�I�_�6KGYi<E2DCN<S� £uC¤LI�6AD7I�6�c2 :=�6<
7I�i�_<E:=5O<o�"¿«�_Ac:=�6C�L_�6AM7_�i�c24:8�6<W7I�i�_<E:=5O<����i7z<NC?362BC¥3�AMCNAG:=<�<EK�L_�i D792BCE<Z7I<ECN�Twº2DK�L_<W<EKCjZ�¡<¥362O�
pqprpqprpqpqprpqprpqpqprpqprpqpqprpqprpqpqprpqprpqp	�

L�N�� JKNh¡EH�L�N�OQP�F@RSO;RSB�sKH"¡EH  R�sTN�¡EH  DksTRSO;DGsTH@WcHx¡ RSF@F@D p H@JKH@WcD
��?���?#" ) N�FIH@¡E�bN	O;HID
v 5OKGY6<EADK8<M��AMCN<¥:=7IAD�G���iCN�i�4�iK�LI2B7I<S�?>�<¥2BKOAy3�AD�G�8CE�i�I�_A¼LI2B MCN<¥2aLIAz���_58�Z�67�j�3�<�:=<�­y<N�i�G2DK8K��
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ª �O�8CN<¥362XY6<EADK8�¸:=�6C´LI�6AD7I�6�c2r:=�6<°7I�i�_<E:=5O<°2DC´3i2BC¥3�AMCNA�:8< <NK�L_�i D792BCE<o� ¶ 7I2M�m��AM7_�c2aL92':=<v AM587I<N�i7i�'£uK�LI�6 D792BCE<¼:=<¼��58KGYi<NAMK8<z��AMCN<¥:=7IAD�G� :=�6C¼LI<N�ZAh�k¬�� lt�	n��¤36ADK ­q7I�i2DCN� � ��l@�	n
792ZY6<EADK�2BCE�D�R� :=�6CWLI<N�ZA%l �I�K��l@�	n�n � � l@�	n � �z} �G�6�c�I�G�������¤�_58C �_�6�G<N� 2M�_�_�´7_��2BCE���ZAM�_<ULI<\wMAO�
��?���?�� pEq B rXHIN�B HMDk� O;N�B H@Wbu RmH@B p H@JKH@WcD
v 5OKGY6<EADK8<�2BK�2BCE<ULI<E39¨8�M�O��5OKGY6<EADK8<@2D7_�GADKO<E39¨8� �;CE2+CNAM7_A+�87_AD��ADKO:O2c7_�iCE2XY6<EADK8�;3�ADKH3i2B�G�8<
wD�6L¡LIAD7I<E2DCN<j�8<¥2BK8< <N7I7_ADLI2XY6<EADKO2DCN<j�³�_ADCE�6K8AM<E:82DCN<S��£uC��ZABL_�iKGY6<¥2BCE�$��]G� <EC 362D�G��AG58K8<N��AD7I�G�D�
£uCW�ZABL_�iKGY6<¥2BCE�$���V�K�,l@] _h]K�Kn¤�°< 362D�G�8<W7I2M:=<¥2BCE<W�°36<N793�AMCE2D7_<S�
��?���?�� �CDkPEP � RSJTRSB�sTD�rXH@N	B H�HIB�sTRS���bD�F@H
>�7IAD�O7_<E��L �2�:=<�2BKO2DCN<NL_<¥3�<NLb�2z:8<B7I2D�8�87I�i�_�6K�LI2XY6<EADK8<º<EK�L_�6 M7I2DCN<S� ± �¡�i�4�O<D�¡<E DKO<«j�3i2aLI<\wR<S�ZCS¹ <NK�L_�i D792BCE�
:=<�·?2B�8C¥2D36�D� /�58�6CECEAG:8< v AM587_<E�67¼� C¥247I2D�8�87I�i�_�6K�LI2XY6<EADK8��<NK�L_�i D792BCE�´:8�6CECE2�� :=< ± 58CN�i7i��£uC
�87IADCE58K8 �2B�G�6K�L_AG2BK�2BCE<ULI<E36A³lo3��6KOK8<on���£uC��87IADCE58K8 �2B�G�6K�LIA42DKO2BCE<ULI<E36A4:8�6CECE2��\�
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¯´CE<Z2D7_ MAD�G�6K�L_<��)wMADCNL_<O<EK /�58���mLIAw3�AM7I�_A³�¡AMK8A³58K �¡ADL¡L_AM<NK��¡<E�6�G�«:=< /�58�6CECE<Z36ADK�L_�iK�58L_<ZK8�6C
CE<\y87IAml~2BL¡L_�iKGY6<EADKO�°2D DCE<W�67I7_AM7_<W:=<?�mL92B�G�O2�� n}�
�Kn@»��D¢¤�i7_KO2D7I:8<NK8<S�M®;�D­y2D DK8<¥�I3�AO�B>��BF'�MJ=2BK�LI<NK8<S� �MF©��LIA=:=<8FH2aLI�6�c2aLI<E36<O:=�iCNC¥2 v <¥�_<E3i2��8�
»¤2B7IA=3636< ± :=<NL_AD7I�D�8­yAD�c28�O�D�D�M�8�
JR< 36ADKO�_<E DCE<E242BKO39¨O�D�
�Xn v �?»¤2BCEAD M�67IAO� �DF©�6L_A=:=<�FH2BL_�6�c2BL_<¥3�<@:=�6CEC¥2 v <¥�¡<¥362 �8� ½ <E�_���iKO�_�4£m�¡L_<NL_58L_A©:=< v <E�_<E3i28�
¿yKO<\wM�679�¡<NLI2O¹R:8< ­zAD�c2O�W�i� � §=�
�cn;>�� ½ �iK8K8�67��D� ª ���°7�Y��z<E3	�R<S���DFH2BL_¨8�i�c2aL_<¥36�w��AD7G>�¨S�=�_<E36<E�¡LI�!�8�©½�2B7I���i742DKO:�­zA
� �
�i�M� � �
£uK8AMCULI7_�M�=���i7z58CULI�67I<NAM7_<�2D�8�87IAB��AMKO:=<E�4�iK�L_<W7I�6C¥2aL_<dwR<�2BCECE24�87I<E�G2cJR�TY6<EADK8�M�
��n ª � £}��FH2D7��R5O�_��wR<¥39¨���� ± CE�6�G�6K�L_<�:=< ¶ �6AM7_<¥2©:=�iCNCE� v 5OKGY6<EADK8< ª KO2DCN<NL_<¥39¨8� �8� ± :=<NL_AM7_<
­z<E58K8<NL_<S���i�M¦D¦
§Xn¤·\���w� ª CN¨8��AD79�6� �R»�AD�G�8CE��§ ª KO2BCd�=�¡<¥� �O�=FH3i¯´792
�¼��½«<NCECS�W�i�D�M�
�cn;F²����� ª y8CEA
�z<NL�YD� ª �\Jj� v A��a2D�i� �R»�AD�G�8CE��§���2B7I<E2Xy8CE�i�!�8�¤»¤2D��y87I<E:8 D�C¿«K8<dwD�679�_<UL �
>�7I�i�I�i�Z���D� �
� n����O¢´��»�ADK��¼2b�D� � v 58KO3}LI<NAMKO�¼AB�\®�K8�w»�AD�G�8CE��§���2B7I<E2Xy8CN� �8�OJR�O7_<EK8 D�i7¡���@�67IC¥2B O�Z�i� � ¦
¦cn ª �����R7I2DCE2O� � ª �8�8CE<N��: v 5OKO3}LI<NAMKO�\AD� 2;»�AD�G�8CE��§���2D7_<¥2Zy8CE� �O�X¼)<ECN�T�4�#£uK�L_�i7I�I3�<E�6K�3��D�
�i� � �
�cn��w��JR�G<N7IK8A wj���}»�AD79�¡A�:8<#FH2BL_�i�G2BL_<¥362+J=58���i7_<EAD7I� �O���@AMCN58�G�4£¡£_£}� ± :=<ULIAD7I<?­z<E58K8<NL_<S�
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>�� ± �¡�O7_<E�G�67I��< �_�6 M58�6K�LI<WK�5O�4�i7_<�36AD�G�8CE�i�I�¡<W<EK ��AD7I�c243i2B7_L_���¡<¥2BKO2O�
� n�lS�©im�u�cn 	 �º��� n��X� ��� � 	 �`��� � n �"! ��#$ ! ��% �`� �kn��c� ��& ' �`�Sn¤�Z� ��& � �`�c� n)( �c� ��*+&, �º����� n��Z� � ' &- �
��� ��� n.( � ��� & ,¨�=���	n�� ��� ��nz�Z�0/ � & -¨� ��� n¼�c� �-1���
­z<¥�¡� �©� n;_ �M��i��Z� � � � n��ViQ��( �G� ��� � n2� $ ! #3%$ � ! % � iQ� # $ / � %$ � ! % � � ���Sn 	4 a iQ� 	4 a � �kny� � �
��� n$_ 	 a iz� 4 	a �,�c��� n$_ �¨_���( �G�%������� n)5 	a i �4 a �,����nMl _ �Kn�¬S��²%}���­ ¬�� l _ �bn ¬��"²m}
� ­�i �X�"­8®76�� ��n´��_ ��( �G�=��� n 	a l)_ �Vi8( ��n
�9� J83�7I<\wM�67I��< �_�6 M58�6K�LI<WK�5O�4�i7_<�36AD�G�8CE�i�I�¡<W<EK ��AD7I�c2;�ZADC¥2B7I�zl~36ADK � e ��:K�C]�% ����n}�
� n.( ��i;� � ��� n¼�°_ �m�0( �k� ����� n\� _¸�X� �M� �knº_ ��ir� � � �knº_ ��( ��ir� �
­z<¥�¡� �"� n¼�X�2�;& ,¨� ��� n��c���;*<&-�� ��� � n\��( �Z���>=?&' �=���Snz��( �Z�2� - &'$� �kn¤�c�@*,1���
�@� FHAM�¡L_792B7I�´39¨8�M�8�¡�$]�}A: ����BD�
C]³}�: �0/ �DBc� [ ]�[ a } ] C]³}�: a � �°�z]m} � !FE�a �HG0I3]³} �J/ E�a � � [ ] ^ ] a [�} [ ] ^ [\[ ] a [«�
��:K� l@] ^ ] a n©} ��:K� l@] ^ n·i ��:K� l@] a n � �0:K� lI]c�Gn©}�² ��:K� lI]�n�� ��:K� l@]M�� nx} �"K�LNM �>O�
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�X�9�
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���Sl C] ^ ] a nh}
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P= (x,y,0)

P’= (ξ,η,ζ)

S=(0,0,0)

N=(0,0,2)
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