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bM;w54,r5S>2;`5w5ORM>3KvbMP3>2ISBDY|9<@ Y@,gGM>i9U5w;SPW9<@C@�fcIS>2YA>2;`;SB2,<K IO9U5S>2;~7lRM>2K ;�5z9<=M@D>3��,q7l;�9<IS>-,F=c5O9<BCKc>2G;+
4�KMGM>A>2Gt�6�,FBDKMY|9<I��><su;�;4,F@Dbc5OB>,FK�G�,p>2;�K7,<5�;O9k5OBC;�H ��;�5OIS>A;S;�H{IS>A>a=.,<bMKMGT9<I���Y@,FKMGMBx5OB>,FKM;J;1, 5SRT9U5�9UK
BCKj5O>AISKT9U@�YABCI`Y2bM@C9U5OB>,FK"BC;l>Xegfd>2YA5S>2G�54,(9<I`BC;`>�+8}0RMBD;Q;`>2Y@,FKMGT9<I���Y2BCI`Y2bM@C9U5OB>,FKaBC;[R�,$7n>AEF>AIVKM>ALF@CBDLFBC=M@D>
9<KMG 9�LH,�,pG 9<L<IS>2>APW>AKj5i=d>A5�7n>2>AK³5ORM>�;SBDPJbM@�9k5O>2G¶@C9<PWBDKT9<I���,q7l;W9<KMG�5ORM>r9<KT9U@D�v5OBDY|9<@8I`>2;`bM@D5S;
LFBDE<>2K =j� 6�,FBDKMY|9UI��> � ;S>2YX5OB>,FK®±�+ � + � �JRM9<;(=d>2>2K HA,FbMKMG;+ 9 H{bMI�5ORM>AIa9<KMG P/,FI`>rI1,F=MbM;�5(5O>A;`5 ,<H
5ORM>~KvbMP3>2I`BCY|9U@tY8,pGM>�� HA,<I:5ORM>~fMbcISfO,F;S>A;�,UH�5SRMBC;0I`>2;S>29<ISYzRd�:RM9<;l=?>A>2K�IS>|9U@CB2EA>2GaYzR�,�,F;`BCKML39�;S>X5!,<H
fT9<IS9<PW>X5O>AIS;�HA,FIh7lRcBCYzR�BD5hBC;�fO,F;S;`BC=M@D>:5<,^fcIS>2GcBCYA5*9<K�BCKM>AI`5OBC9<@pBCKM;�5z9<=MBD@CBx5�� ,FKJ5ORM>@,FIS>X5OBDY|9<@gLFI4,FbcKMGM;8+
9 KT9<@D�v5SBCY|9U@C@D�<�0;4,FP3>�>�eM9UYA5";4,<@Cbc5SB2,FKM;/,<H^5ORc>.@CBCKc>|9<I`B2E2>AG³] bM@C>AI(>2�vbT9k5OB2,<KM;2�[GM>2;`Y2I`BC=MBDKML�5ORc>

>AE�,F@Cbc5SB2,FK ,<H 93GMBC;�5ObMI`=T9<KMYA>wbcf.,FK:6�,FBDKMY|9UI��><su;�=M9<;SBDYN;�5z9U5S> 	 ��Y|9<Kr=?>NY8,<KM;`5SISbMYX5O>2G��?7lRMBDYzR.9<IS>EU9<@CBDG(HA,FIl9<IS=cBD5OIS9<I`�ifMIS>AY2>A;S;SB>,FK�IO9U5S>2;N���^>2I`;`7n>2@D@�� �$�F� �p�C+
}0RM>n@CBDKM>|9<I`B2EA>2GNGMBC;�5ObMI`=T9<KMYA>n>A�pbM9U5OB>,FKM;�BCK~5ORM>nfMIS>AY2>2;`;SBDKML�H{IO9UPW>[� 7lRc>2IS>_5ORM>5Xk��9kegBC;�BC;�YzR�,F;`>2K

5<,3Y8,FBDKMY2BDGM>V7lBD5SRa5ORM>~;SfcRM>2I1,FBCGT9U@\9kegBC;!,<H�;`�pP3PW>X5OI`�T�:9<I`><¦
' !
' ¥ © ± D * ! © � 	M17( � ! © � ! 1 ( � 	�© ( �(« 2 � F�+ � � �

(�1 !�«32 � ! 1 B& � � � «Q2 ' � ¦ � / © � / © � � © �T� X / « �
7lRM>AIS>U�?9U;S;SbcPWBDKML39<K�9<KMLF@D>	,<H � 2 £ =d>A5�7n>2>2Kr5ORM>~Y8,<Kv5O9<BCKc>2Il9<KMG"fMI`>2YA>2;S;`B2,FK�9keg>2;A�T;SbMYzR�5ORT9U5

D « 	 B� � 	 BD;87lISBx5S5O>AK�9<;0HA,F@C@>,q7l;A¦
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�
2 E � 2
� 2 E � � © �T� ,2 , 2

��
� � � F�+ �$� �

9<KcG , « ± 	 ° �.+
}0RM>N>2BDLF>2Kc;4,F@Dbc5OB>,FKM; ,<H�5ORc>w9U=.,$EF>N;`�p;�5O>2P 9UIS><¦

!�� � � ¥O�h« �� � � ��� ��� �
7lRM>AIS>�� BC;l5ORM>J>ABCLF>AKcH{IS>A�vbM>2KMYX��BDKr5ORc>JfMIS>AY2>A;S;SBDKML(H{IO9UPW> + * ,FI D « 2c�?5SRM>�>ABCLF>AKM;4,F@Dbc5OB>,FKM;

9<IS>^5SRM> 6�,FBDKMY|9<I��>~P/,pGM>2;A¦
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�

� �	��
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 � � � ��� ��� �

7lRMBDYzR�=d>2@>,FKMLJ5<, ,FI�5OR�,<LH,FKT9<@?EF>2YX5<,FI[;SfM9<Y2>A;�� �	� ¦
�

� � «�U � ����

O

 � � E & ) � � � & ) � �W« � � 1 1 1 � � O � � µ

�^>2I`;`7n>2@D@cfMI1,qE<>2GJ5SRT9U5|�U7lRM>2K�5SRM>8fMI`>2YA>2;S;`B2,FK�IS9U5O> � D �ABC;�BCKMYAIS>|9U;S>2GwH{I4,FP E2>AI4,M�k5ORM>:GMBC;�5ObMI`=?>AG>2BDLF>2KM;1,F@Cbg5OB2,<KM; �� ����

O

 � 9<I`>V;SbMfd>2I`f.,<;SBD5SB2,FKc; ,<H�5ORM> 6�,FBDKMY|9<I��>V=T9<;`BCYVP-,pGM>2; � �	��


O

 � =d>2@>,FKMLFBDKMLw54,

,FKM>N9<KMG ,FKM@x� ,FKc>~E<>2YX5<,FIl;SfM9<Y2>�� ��� 7lRcBCYzR�BC;0BCKjEU9<I`B�9<Kj5l9<; 	 YzRT9<KMLF>A;2¦

�

�	� «�U �� � � 

O

 � � E & ) � � � & ) � �W« � � 1 1 1 � � O � � µQ«U � � � 

O

 � � E & ) � � � & ) � �3« � � 1 1 1 � � O � � µ

D BDKMY2>*5SRM> 6�,FBDKMY|9<I��> P/,pGM>2;�9UIS>*=T9<;`BC;\EF>AYA54,FIS;�HA,FI\>AE<>2I���� �	� �k=j�~GM>XZTKMBx5OB2,<Kt�|5ORM> >ABCLF>AKM;4,F@Dbc5OB>,FKM;
9<IS>U¦

!V� � � ¥O�h« �
O

 � S O 
 � � ����


O

 � � � ����� � � F�+ ± 2p�

y ,FKc;SBCGc>2ISBDKML~5ORM>[;SBDPWfM@D>2;�5*EF>2YX5<,FIn;SfT9UY2>�� � �p7lRMBDYzRWI`>2fMI`>2;`>2Kj5O;:5SRM>[;SfT9<YA>�,UH\9<@D@MBCKMY@,FP3fMIS>A;S;��BC=M@D><���vbT9<GMIS9U5OBDYNE<>2@>,gYABD5OBD>2;A�?>A�pbM9U5OB>,FK�� F�+ ± 2p�8=d>2Y@,FP3>2;V9UK�>2BDLF>2KjEU9<@DbM>wfcI4,F=M@D>2P�HA,FIl5ORM>wLFI4,$705SR
IO9U5S> - GM>2fd>2KMGcBCKML ,<KW5�7,JfT9<IS9<PW>X5O>AIS;2¦�5ORM>QLF>8,FP3>A5SI`� �39<KMG35ORM>QfMIS>AY2>2;`;SB>,FKaIO9U5S> 	 + 9 ;SRM>29<I��BCKMLrBCKM;�5z9<=cBC@CBx5���BD;�>Xegfd>2YX5O>2G�54, ,pY2Y2bcI�=d>A5�7n>2>2K � � 
 ? 
 / 9<KcG � � 
 / 
 ? 9U5 ��«M2���� �j�F� � �"«M2�� �q� �7lBD5SR�LFI1,q705SR�IO9k5O> - « 2�� � � � � � � ;S>A>wZTLFbcIS>0F7+ ±	� +0}0RM>wfMIS>AY2>2;`;SB>,FK.IO9U5S>�9k5Q7lRMBDYzR�;`bMYzR.ovBCKMG:,<H
Y8,FbcfM@CBDKML�BC;0>XegYABD5O>AGt��9<YAY8,FI`GMBCKML�54,�5SRM>N9<KT9<@x�p;SBC;0I`>2fO,FI`5S>2Gr9<=O,qE<><��BC;l9U=.,Fbg5 � D � � 2�� � +4�K�Y8,<KcHA,FISP3BD5��N7lBD5SRJ5ORMBD;h5ORc>8,FI`>A5OBDY|9<@c;SY2>AKT9<I`B2,M�v9�5S>2;`5���I`bMK�RT9<;*=d>2>2K�fd>2I�HA,FISP3>2G�Y@,FISI`>2;SfO,FKMGp�
BCKML�54,�5SRM>^HA,F@C@>,$7lBCKMLJfM9<IO9<P3>A5S>2I`;2¦

S�« � 2 £ � 	 « E 2�� � � ��« 2�� �q� 9<KcG H « � 2 ��� �
D BDKMY2>w5ORM>JBDKM>2I�5OBC9<@�BCKM;�5z9<=MBD@CBx5��aBC;�9<K.>2Kj5OBDIS>A@D��BCKjEpBC;`Y2BCG�PW>AYzRT9<KMBD;SP��d5SRM>JI4,<@C>�fc@�9|�F>AG.=v��5ORc>

] opPW9<K3KvbMPJ=d>2I H RM9<;*5<,N=?>lIS>ALj9<I`GM>2G37lBD5OR�fT9UI`5OBDY2bM@C9<I*Y|9UIS>�+h4�KMGM>2>AGt�c>XEF>AKiBDHd5ORc>2IS>Q9<I`>[PW9<Kj�
,FfMfO,FI`5SbMKMBx5OBC>A;hHA,FI�I`>2;1,FKT9<KMYA>2;*5<, ,pY2YAbMI 9<;hZTL<bMIS>A;�F7+ ±V9<KcG-F7+ �V;`R�,$7~�v5SRM>l9<YX5ObT9<@cLFI4,$705OR ,<H�5�7,
Y8,FbcfM@C>AG 6�,FBDKMY|9UI��>NP/,pGM>2;[GM>Af?>AKMGM;�YAISbMYAB�9<@D@D�3,<Kr5ORc>N�TbcBCGrEpBD;SY8,<;SBD5���+�% ,FI`>8,$EF>AI2�?5SRM>�fcIS>2;`>2KMYA>
,<H[EgBD;SY@,F;SBx5���Y|9UK�=d>a;S>A>2K 9<;�9.IO9<KcG�,FP H 9UYA5<,<I�7lRMBCYzR�9<YX5O;�;`5O9<=MBD@CB2EABCKML�HA,FIJ;1,FPW>(5SISBC9<GM;�9<KcG
GM>2;�5z9<=cBC@CB>E2BDKMLJHA,FI�,<5SRM>2I`;l5SRMI4,<bMLFR"fMI4,pGMbMYABCKML�EpBC;`Y8,Fbc;[H{I`>2�vbM>2KcYA�";SRcBDH 5O; � ;S>A>NZTL<bMIS>A;�F7+ FM�7F�+ � � +
®Bx5OR"H{IS>2>���;`@CBCfa=O,FbMKcGT9<I`�"Y@,FKMGMBx5OB>,FKM;2�g5ORM>^EpBC;`Y8,FbM;[GM>AY|9|�"IO9U5S>~Y|9<K�=?>N9<fcfMI4,|egBCPW9U5O>A@D�i>2;`5SBx�
Pi9k5O>2G�9<;A¦

;i«	 1 & � & © � � H � F�+ ± � �
7lRM>AIS> wBC;l9�Y@,g>�IWYABC>AKv5�,<H��i� � �z�T9UKMG & BC;85SRM>~P/,pGT9<@tBDKMGM>�e�9<fMfd>|9<I`BCKML�BDK"GM>2Y@,FPWfO,F;`BD5OB>,FKM;

9<;*BCK"��±�+��F�p�C+�4�K�5ORM>[��9|EpBC>AI�� D 5<,FoU>2;*>A�pbM9U5OB>,FKM;2�j5SRM>l9<KMLFbc@�9<I�fT9<I`5 ,UHd5SRM>lGMB>??bM;`B2,FK�5S>2I`P H�( / !��9UH 5O>AI[9�Gc>2Y8,<PWfO,F;SBx5OB>,FK3,<H�5ORM>^EF>A@2,pY2Bx5��iZT>A@CG�BCKa;SfcRM>2I`BCY|9U@\RT9<ISP-,FKMBDY2;A�T9<;S;`bMP3>2;l5ORM>^HA,FI`Pr¦
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§
/ �
O� ��� ��� �h« & � & © � � � O� ��� ��� �}0RMBD;^BC;VfcIS>2YABC;`>2@D�r5ORM>�Y@,FISI`>2YX5OB2,<K H 9UYA5<,<I�7lRMBCYzR RT9U;^=?>A>2K.5z9<oU>2K�BCKj5<,"9UY2Y8,<bMKj5~BCK.>2�vbT9k5OB2,<K

� F�+ ± � �<+�}0RM>WGcB>I3Y2bM@x5���7lRMBDYzR�9<I`BC;S>A;~BCKN,FISGc>2I^5<,�Y8,FKcKM>2YX5�GMBDIS>AYA5O@x��5SRM>�P/,pGT9<@�Gc>2LFI`>2> & 7lBD5SR
5ORM> & ) �6BCKMGM>�eaBDKv5SI4,pGMbMYA>2G�BCKa5ORM>~fMI`>AEpB2,<bM;lGMBC;`Y2bM;`;SB2,<K:,FKB6 ,FBCKMY29<I��>~P-,gGc>2;0BC;85�7,<HA,F@DGt¦
��9p�35ORc>N>A�vbT9U5OB>,FK3,<H�P/,U5OB2,<K.�6±�+ ± � �*Y8,FbMfc@C>2;0GcB>??>2IS>AKj5 & ;4,�5ORM9U585ORc> & � � Y@,FPWfO,FKM>AKj5O;�,<H�5ORc>

EF>A@2,pY2Bx5��wZT>A@CG�9U5�>AEF>AI`�J5SBCP3>:Y@,FKj5z9<BDK�Y8,FKj5OI`BC=Mbg5OB2,<KM;hH{I4,<P & E � � & © � ��GcbM>85<,V5SRM> y ,FI`B2,F@DBC;5O>AISPa�n9<;07:>A@C@�9<;0H{I1,FP & E ±g� & © ±"� GMbM>^5<,�5SRM>~@CBCKc>|9<I:5S>2I`PW;[9<fMfd>|9UISBCKcL�BCK��6±�+�� 2p�`� 

��=?�W5ORc>�P-,gGT9U@MGM>2fd>2KcGM>2KMYA> ,<H;6 ,FBCKcY|9<I��>QP-,gGc>2;_BC;_9<YA5SbT9<@D@D��GM>A;SYAISBC=d>2GW=j�35�7,JBDKMGMBCYA>2; & ) 9<KcG� ��;S>A>~>2�5+C� F�+ � �S�<+
#VKM@x� ,FK�5SRM>�;SbMI�H 9<Y2>-,<Hn5ORM>3;SfMRc>2I4,<BCGt��9<@C@�5ORM>�H{bMKMYX5OB2,<KM; F

� � 

O

 � � >2�5+C� F�+ � �S��IS>AGMbMY2>�5<,"5ORc>

;O9<P3> E@,FKT9<@?RT9<I`P/,FKcBCYN� �u± � �{� 9<KcGi5ORM>�BCKM>AI`5OBC9<@TP-,gGM>A;:@>,F;S>QY8,FKM;`>2�vbM>AKv5S@D�W5ORM>ABCI_GM>2fd>2KMGc>2KMYA> ,<K
�.+ 4�K�5ORMBD;�;`BCP3fM@CBxZT>2G�Y8,FKj5O>�ep5 & ) Y|9<K¶=d>(IS>ALj9<ISGc>2G¶9<;�5SRM>(P-,gGM9<@nGc>2LFI`>2>i54,.=?>(;`bM=M;�5OBD5Sbc5O>AGBCK � F�+ ± � �wBDK ,FI`GM>2I�5<, ,F=c5O9<BCK�9<K 9|EF>2IS9<LF>r>2;`5SBCPW9U5O> � GMbM>�5<, 5ORM>�f.,<BCKj5r��9p�`�0,UH�5ORc>�EpBC;`Y8,Fbc;
GT9<P3fMBCKcL�+
#VKMYA>�5ORM>NEpBC;SY@,FbM;QGM>2Y29$�rIO9k5O>�BD;Q>XEU9<@CbT9k5O>2G��dHA,FI`PJbM@C9<>3� F�+ Fg�89<KMG � F�+ � �8LFBxEF>�9<K�BDGM>|9-,<H�5ORc>

IS>A@�9U5SBDEF>~;�5OIS>AKML<5SR ,<H�5ORM>~5�7,iP3>2YzRT9<KcBC;SP3;!,<H�BCKM;�5z9<=MBD@CBx5��?¦*BxH�5SRM>~;SRM>29<ISBDKML3G�,FP3BCKT9U5S>2;~� , U � �5ORM>^5��pfMBDY|9<@\LFI1,$705OR�IO9U5S>~HA,<I0;SRM>29<IlBCKM;�5z9<=MBD@CBx5��WBD;2¦
- « �-�� 1 � � � F�+ ±F±v�

EpBCYA>0EF>2I`;O9c�pBDH�5SRM>l>2@C@DBCfc5SBCY29<@vGMBC;�5<,FI�5OB2,<K&,<H?5SRM>0;`5SIS>29<PW@DBCKM>A;�fMI`>AEU9<BC@D;l� , µ � ��5SRM>0LFI1,q705SRWIS9U5O>
HA,FI0>2@D@CBDfc5OBDY|9<@dBCKM;�5z9<=cBC@CBx5��3BC;2¦

- « �-�� 1 � � F�+ ±<�p��-�� 9<KcG �-�� 9UIS>�5�7 ,�Y8,p>@I3YABC>2Kj5S;~7lRcBCYzR�Y|9<K�=?>�Y29<@CYAbM@�9k5O>2G�9<KM9<@D�v5OBDY|9<@D@D�a5SRMI4,FbcLFR.HA,FISPJbc@�9<>9<;_BCK�� F�+ ± 2p�O� ,FI ;SBCP3fM@x�J;S>X5_>2�vbT9<@�5<,^5ORc>QbMfcf?>AIn=O,FbMKMGc;n>A;`5OBDPi9k5O>2G3=j�39<K3bMKv=.,FbcKMGM>2G(9<KT9<@x�g;`BC;
,<H��TbMBCGc;l7lR7,F;S>N;`5SIS>|9UPW@DBCKM>A;09<IS>~>A@C@CBDfc5OBDY|9<@D@D��GcBC;`54,FI`5S>2G ,FI0;SRc>|9<I`>2G;+
4�K"5ORMBD;l@�9U5`5O>2I:Y|9<;`><¦

�-
	 � � � �� � 2�� ��G ± � � F�+ ± Fg�
� 
�9<@D>@??><� �$� � � �

�- 	 � � � �� � 2�� G 2 � ± � F�+ ± � �
� �~>AIS;�7:>A@C@�� �|�F� �p�<+
4�K"5ORM>^5S>2;`5���I`bMKrBDKj5OI4,pGMbMYA>2Gr9<=O,qE<><�T5ORc>~EpBD;SY8,<bM;lGM>2Y29$�"IS9U5O>~Y29<K"=?>~Y8,<PWfMbg5O>2Gr9<;0HA,F@D@2,$7l;2¦



� 2�F �������	��
����� � ��
������ � � � �	� �7� �� � �8��� 
�

; �  * � * F * � 2 ��� �  * � � ± * � 2 ���bM;`BCKML & ) « ��9<;lfMIS>AGMBCYX5O>2G�=j�(5ORc>w9UKT9<@D�v5SBCY|9U@�Y|9U@CY2bc@�9U5SB2,FKM;nHA,FI85ORM>~;`BCP3fM@C>A;`50Y@,FbMfM@DBCKML�+
9 5_5ORM>lYzR�,<;S>2KWfT9<IS9<PW>X5O>AIS;2�j5SRM>l;SRM>29<ISBDKMLw;�5OIS9<BCK�BC;*5SRM>lG�,FP3BCKT9<Kj5*>�?�>AYA52�gBDK�5SRT9U5 H{I4,<P � F7+ Fg�

9<KMG�� F�+ � �O¦

� , � � 2�� �g�� � � � · � GHG * � 2 � /� �m��� �j· * � 2 � /
}0RM>AIS>XHA,FIS>~5ORM>~LFI1,$705OR�IO9U5S>W� >2;�5OBCPW9U5S>2G"9<KT9U@D�v5OBDY|9<@D@D�T�*BD;2¦

- � 2���� � � � � � ± � · 2 * � 2 � / � F�+ ± G �
D BDKMY2>85SRM>8;`RM>|9<I`BCKML^L<I4,$705OR�IS9U5O>8>�egY2>2>AGM;*5ORM>8EpBD;SY8,<bM;�GT9<P3fMBDKMLVIO9k5O> ,<Hd9k5*@C>29<;`5�,FKM> ,FI`GM>2I�,<H

Pi9ULFKMBD5SbMGM>U�v5SRM>V>�ecYABD5O9U5OB>,FK/,UH\;SRM>29<I8BDKM;`5O9<=MBC@DBD5���BC;_>Xegf?>AYA5S>2GB,FKW5SRM>8,<IS>A5SBCY29<@�LFI4,FbcKMGM;8+ �[bMP3>2I��
BCY29<@�Y|9<@DY2bM@C9U5OB>,FKM;0Y8,<KcZTISP 5SRM>2;`>�BDKcH{>2I`>2KMYA>2;8+!6 ,FBCKMY29<I��>Us�;Q=T9<;`BCYN;`5z9k5O>NLFBDE<>2K�=j��� F7+ � �:9<KcG�� F7+ ±v�
RT9<;^=d>2>AK.Y8,FKM;`BCGM>AIS>AG�9U;VBCKMBx5OBC9<@\Y8,FKcGMBD5SB2,FK�HA,FIV9<@D@�5SRM>J;`BCPJbM@C9U5OB>,FKM;lfMI`>2;S>AKj5O>2G�BCKr5ORMBD;V;S>AYA5OB>,FK;+
9 H 5S>2I[9J;SR�,<I`5[@�9<Lc�p5�7,WP-,pGM>2;�,<Hh9�EABCPJbc5SRT9<@d789|EF>AKvbMPJ=d>2IS; � 9<KMGr±JRT9|EF>N=?>A>2K";S>A>2K�5<,�LFI4,$7 +
}0RMBC;_BCKc;`5z9U=MBC@DBD5��i��9<; 5ORM>0EpBC;`Y8,Fbc;:BCKc;`5z9U=MBC@DBD5��wfMIS>A;S>2Kj5S>2G(BDKWYzRT9Ufc5O>AI8±v��=MI`>|9<ov;_5ORM>[;`�pP3PW>X5OI`� ,<H
5ORM>N=T9<;`BCY~� ,$7 9<KMG�93Gc>2Y8,<PWfO,F;SBx5OB>,FKB,<Hh5SRM>NE<>2@>,gYABD5��aZT>A@CG�BCK�;`�pPWP3>A5SISBDYw9UKMG�9UKv5SBC;��gP3P3>A5OI`BCY
Y8,FP3fO,FKM>2Kj5S;N5SbMISKM; ,Fbc5 ,FKMYA>WP-,FI`>�54,r=d>W9�bM;`>AH{bM@*54,�,F@',UH8BCKjE<>2;`5SBCLj9k5OB2,<K;+W}0Rc>iBCKcBD5OBC9<@�@CBCKc>|9<I
LFI4,$705SR�IS9U5O> ,<H 5ORM>�BCKM;�5z9<=MBD@CBx5��aRT9<;^=d>2>AK.>AEU9<@CbM9U5O>AG�5ORMI1,FbMLFR�5SRM>�KvbMP3>2ISBDY|9<@�Y8,<PWfMbg5z9U5SB2,FK:,<H
5ORM>~;`@2,Ffd> ,<H�5SRM>~BCKMYAIS>29<;SBDKML�9<Kj5OBD;`�pPWP3>A5SISBDYV>2KM>AISL<�<� H �U¦

��± - ��� � � �m��� � · * � 2 � /7lRM>AIS>U¦

H �Q«
�
± � /� � �

± � / ������� � « � - ��� � « �6± - ��� � �
± � � � � � � * � 2 � /

7lRMBDYzR.RT9<;�54,i=d>�Y@,FPWfM9<IS>AG�7lBD5SR�5ORM>�9<KT9<@x�v5OBCY29<@�IS>A;SbM@x5�� F7+ ± G �C+[}0RM>�5�7,(E<9U@CbM>A;V9<I`>�Y8,<P��
fT9U5SBC=M@D>^Y8,FKM;`BCGM>AISBDKML�5ORM>^EpBC;`Y8,FbM;lGT9UPWfMBDKML�BCKcY2@CbcGM>2G"BCKa5SRM>~KpbcPW>AISBCY29<@tLFI1,$705OR�IO9U5S>�+
®RMBD@C>J5SRM>�fMBCYX5ObMI`>3fM9<BCKj5O>AG�5SRMI4,<bMLFR�,Fbg5^5ORM>39<KT9U@D�v5OBDY|9<@�7 ,FI`o.RT9<;~=d>2>2K�9a@CBCKc>|9<I	,<KM><�\5ORc>
KvbMPW>AISBDY|9<@^I`>2;Sbc@D5O;"fMI`>2;`>2Kj5O>AGmBCK®5ORM>.HA,F@D@2,$7lBCKcL�Y|9<K�=d>�Y@,FKM;`BCGM>AIS>2G 9�Kc>A7 Y@,FKj5OISBD=Mbc5SB2,FK®BCK
bMKMGM>AIS;�5z9<KMGcBCKML[5ORM>_;S>AY8,FKMGM9<I`�<�FK�,FKM@DBCKM>29<I\fMRT9U;S>2; ,<HT9UKwBDKM>2I�5OB�9U@FBCKM;�5z9<=cBC@CBx5��Q7lRcBCYzR�>�egBC;`5�=d>A�H,<KMG
5ORM>~BDKMBD5SB�9<@d;`5O9<LF> ,<H�>Xegf.,<KM>2Kj5OBC9<@\LFI1,q705SR;+
9 ;S;SbcPWBDKML�5ORT9U52�T9<;8HA,FI85SRM>^fMI`>AEpB2,Fbc;8EgBD;SY@,FbM;lBCKM;�5z9<=cBC@CBx5��F�v5ORM>^BDKM>2I�5OBC9<@�GMBD;`5SbMIS=T9UKMY2>A;[RM9$E<>N9

7:>A@C@\GM>XZTKM>AG�789|E<>2KvbMPJ=d>2I[7lBD5OR"I`>2;Sfd>2YX5Q54,35SRM>^�TbMBDGr9qecBD;N� 5ORM9U5lBC;lY8,<KcZTISP3>2Gr9k�6f.,F;�5O>AISB2,<ISB�=j�
5ORM>wKvbMPW>AISBDY|9<@\;`BCPJbM@C9U5OB>,FKM;��z�T9�KM>A7 Y@,�,<ISGMBDKT9U5O>~;��g;�5O>AP Gc>2K�,<5S>2G�=j��fMI`BCP3>2;lBCK"7lRMBCYzR�5ORM> X ) �9kegBC;nf.,FBDKj5O;n9<@2,FKcLN  ��RM9<;:=d>2>AK(BCKj5OI1,gGcbMY2>AG;+ 8 ,FKML�=d>AHA,<IS>Q5SRM>V9UKv5SBC;��gP3P3>A5OI`BCYl>2Kc>2ISLU�iI`>|9<YzRM>A;
BD5S;wZTKT9U@n;S9U5ObMIS9U5O>AG�;`5O9U5O>U�h5ORc>W5�7,.bMKM;`5O9<=M@D>iP-,gGM>A; � ) « � 9<KMG¶±�Pi9<KcBDH{>2;�5w5SRM>2P3;S>A@DE<>2;�9<;
>2@>,FKMLj9U5S>2G"I4,<@C@C;:fMI4,FfM9<Lj9U5SBCKML�9<I1,FbMKMG"5ORc>~�MbMBCG�9kegBC;@+
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*hBDLFbMI`>�F7+ · ;SR�,$7l;hYX�p@CBCKcGMISBDY|9<@FYAbc5O;�BCK~7lRMBCYzRN5ORM> �l9<KMG�X ) Y@,FPWfO,FKM>AKj5O;�,<Hc5SRM>:9UKv5SBC;��gP3P3>A5OI`BCYEF>A@2,pY2BD5��iZT>2@DG�RM9$E<>w=d>2>AKrGcIO9|7lK;+

*hBCL<bMIS> F7+ · ¦ � � � ��@C>XH 5A�09<KMG � � �
� ��ISBDLFRj5A� ,FK.YA�p@CBDKMGMI`BCY|9U@�;`bMI`H 9<YA>2;~9U5VGMBC;�5z9<KMYA>2;<2�����F � @C>AH 5X�l9<KcG

2�� GF� ��ISBDLFRj5A� H{I1,FP�5SRM>^ ��?�´9kegBD;8HA,FI ��« 2�� � � ��« 2�� �q� � S « � 2 £ � 	 « E 2�� � 9UKMG H « � 2 ��� + � )ISbMKc;lH{I1,FP E ² 5<,J²�BDKaLH,FBCKcL�H{I4,FP @C>XH 585<,�I`BCLFRj5l9UKMG � ) I`bMKM;8H{I4,<P E � 2�5<, � 2a� @C>AH 5X� 9<KcG"H{I1,FP
E G 2�54, G 2�� ISBDLFRj5A�_BCK"LH,<BCKMLJH{I1,FP�=O,<5S54,FP�54,�5<,Ff;+
9 ;wHA,FI~EpBC;SY@,FbM;JBDKM;`5O9<=MBD@CBD5SBC>A;2��9<;`;4,pY2B�9k5O>2G�7lBD5SR�5ORc> ,pGMG � ) ,FKM>WZMKMGM;�E�,FI`5SBCY2>A;�;��gP3P3>A5OI`BCY9<=O,Fbc5i5SRM>�>A�pbM9U5<,FI`B�9<@lfM@C9<KM>:,<H^5ORM>�fMISBDPW>AG Y8,�,FI`GMBCKT9k5O>�;`�p;`5S>2P � BCK 5SRMBC;WfT9<I�5OBCYAbM@�9UI3>�ec9<P��

fM@C>"7lBD5SR � ) « � �_5ORM>AIS>r9<IS> ,FKM@x��5�7 ,�=MBCL EH,<I`5OBDY2>A;/,<H ,FfMfO,F;SBx5O>";SBDLFK?�O�n7lRM>AIS>|9U;W5ORc>r>XEF>2Kp�
789|E<>2KvbMPJ=d>2I[EH,FI�5OBCYA>2;Q9<IS>~9UKv5SBC;��gP3P3>A5OI`BCY^9U=.,Fbg505ORMBD;0fM@�9<Kc>�+
}0RM>0bcKM;`5O9<=M@C>n789|EF>A;:9UIS>:;`>2>AK354,VLFI4,$7¶HA,FI�;4,FP3>:5OBDPW>:9<KMGJ5SRM>2KJ54,^Y8,F@D@�9<fM;`>nBDKj5<,^;SPW9<@D@x��;`Y|9<@D>

GMBC;1,FISGc>2I8+
*hBDLFbMI`>�F�+ � I`>2fMI1,gGcbMY2>A;85ORM>Q;SRT9<fd>V9U;S;SbcPW>AGa=v��5SRM>V9<Kj5SBC;`�pP3PW>X5OI`BCYl>2KM>AISL<�WBCKWBD5S;n;S9U5ObMIS9U5O>AG

ZTKT9<@_;`5O9U5O> + J[>ALFbM@�9UIN=cBCLU��9<PWfc@CBD5SbMGM>a� ,FKM>-,FISGc>2I0,UH8PW9<LFKMBx5ObMGM>q��9<KMG�@>,FKMLU�6f?>AISB2,pG¶� � � ± 2 2
bMKMBx5O;!,<H�5OBCP3>k�',F;SYABC@C@C9U5OB>,FKM;:9<fMfd>|9<I@+
}0RMBD;hI`>AEF>29<@C;�5<,�=d>89[Y2@C9<;S;`BCY_>Xec9<P3fM@C>,<HTBCKc>2I`5SB�9<@F7:9|EF>8=cIS>|9UopG7,q7lK ,F=c;S>2I�EF>AG�BCK�>�egf?>AISBCP3>2Kj5S;

7lRM>2I`>:BDKM>2I�5OB�9U@U7:9$E<>2;*9UIS> GMISBxEF>AKN54,[ZTKcBD5O>_9<P3fM@DBD5ObcGM>0�T%rY2]*789UKt� �$� · 2 
 M @C>AG�E2>AI2� �$� · � 
 %�9U@CovbM;2�
�$� � � 
 %�9<KT9U;S;S>ARt� �$�F� ±p� �$�F� Fc� �$�F�HG 
 9 @DGMISBDGMLF>^>X5�9U@ + �$�<� · 
M] @2,$�i>A5Q9<@ +*± 2 2 2p�<+
}0RM>�P3>2YzRT9<KcBC;SP 5ORMI1,FbMLFR®7lRMBDYzR 9UK BDKM>2I�5OB�9U@QBDKM;`5O9<=MBC@DBD5���GM>XEF>2@>,FfM;�GMbMI`BCKML¶BD5S;(K�,FKc@CBCKc>|9<I

fMRT9<;`>wBD;0=?>X5S5S>2IlbMKMGM>AIS;�5<,�,gG�@2,�,FovBCKMLJ9U5lZTLFbMI`> F7+ � +
�[>2IS>w5ORM>N5<,<5O9<@h9UKv5SBC;��gP3P3>A5OI`BCY~>2Kc>2ISLU��9<KcG�5ORM>NH{IO9<YX5OB>,FK ,<H H �wY8,FKj5O9<BCKM>AG�BCKrP/,pGM>A; � ) µ± � B +u>�+ ,U5ORM>AI35SRT9<K 5SRM>"5�7 ,�P-,pGM>2;�BCK¶7lRMBDYzR 5ORc>�BCKc>2I`5SB�9<@:BCKM;�5z9<=MBD@CBx5���I`>2;SBDGM>2;���9<I`>"fM@2,<5`5O>AG

;S>AfT9<IO9k5O>2@x�F�TGMbcISBCKcL�5SRM>~K�,FKM@DBCKM>29<I ,F;`Y2BD@C@�9k5OBCKcL�fMRT9U;S>�+
}0RM>rbMKM;�5z9<=M@D>"Y8,FbMfc@C>2G BCKM>AI`5SB�9<@nP/,pGM>2;3LFI1,q7�bMKj5OBD@85ORM>X�¶;O9U5SbMIO9U5S>�9UKMG =cIS>|9Uo G�,$7lK³BCKj5<,

;SPW9<@C@_;SY29<@C>A;8+ }0RMBD;JY|9<;`Y|9<Gc>3,<Hl>2KM>AISL<��H{I4,FP @�9UISLF>�5<,.;`Pi9<@D@ ;SY|9U@C>2;�BD;�YA@C>|9UIS@D� EpBC;`BC=M@D>WBDK�5ORc>
fM@2,U5|¦�9U5�>AEF>AI`��Pi9kegBDPJbMP >AKM>2I`L<��BD;w5SIO9<KM;�H{>2I`IS>2G�54,�P-,gGM>A;N7lBx5OR�RcBCLFR�789|EF>AKvbMPJ=d>2IS;�7lRMBDYzR
9<IS>i>XegY2Bx5O>2G 7lBx5OR¶9�;`Pi9<@D@nGc>2@�9|��BCK�5SRM>2BDIJfMRT9U;S>�+ }0RMBD;�GMBC;1,FISGc>2IS>AG ;`5O9U5O>(BD;JK�,<5JPi9<BDKj5z9<BDKM>2G
=j�a5ORM>~fMI`>2Y2>A;S;`B2,FKT9U@\P/,<5SB2,FK3,UH�5SRM>~;SfMRM>AI4,FBDGT9<@tY29|EgBx5��F�T=Mbg5QBx5l>AE�,F@DE<>2;[=T9<Yzo(=j��9as�@C9<ISL<>X��;`Y|9<@D>2;
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*hBCL<bMIS> F�+ � ¦[}0BDPW>w>AE�,F@Cbc5SB2,FK ,<H*5ORM>�>2KM>AISL<� H ��Y8,FKj5z9UBCKM>AG�BCK�5SRM>�E<>2@2,pY2Bx5���Y@,FP3f.,FKc>2Kj5O;^9UKv5SBx�;`�pP3PW>X5OISBDYW7lBx5OR�I`>2;`f?>AYA5�5<,rIS>X�T>2YX5OB2,<K¶9U5w5SRM> ,FI`BCLFBDK�HA,<IN5SRM>(;O9UPW>WfT9<IO9UPW>X5O>2I`;J9<;wBCK�ZTLFbMI`>
F�+ · +
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*hBCL<bMIS> F7+ � ¦�}�,<5z9<@c9<Kj5��p;SBCP3P3>A5OI`BCYn>2KM>AISL<� H �^� Y2BDISY2@D>2;���9<KMGJH{IS9<YA5SB2,FK&,<H H �8Y@,FKj5z9<BDKM>2G�BDK�P/,pGM>2;� ) µ³±���;S�vbT9UIS>2;��:� 5ORc>2;S>[@�9U;`5�EU9<@DbM>2;*RT9|E<>[=d>2>AKWP�bM@D5SBCfM@DBC>2Gw=j� � BCK ,FI`GM>2I�54,w9UfMfMIS>AY2BC9U5O>8=d>A5`5O>AI5ORM>~fMRM9<;S>N;SRMBxH 5A�n9<;0H{bMKcYA5OB>,FKB,<H�5OBCP3>VBDK"5SRM>^ZTKT9<@\;S9U5ObcIO9U5S>2G�IS>2L<BCP3>�+
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IS>AY8,FKM;�5OI`bMYA5SB2,FKtsdfMI1,gYA>2;S;Q5ORMI1,FbMLFR�EgBD;SY@,FbM;�GcBC;S;`BCfT9k5OB2,<K ,UH�5ORM>w;SPW9<@C@\;`Y|9<@D>2;�� 5ORcBC;lBC;[>AEpBCGc>2Kj5^9U5
>AE<>2I`� P3BCKcBCPJbMP�BDK�5ORM>J5SBCP3>J>AE�,F@Cbg5OB2,<K ,<H 5ORM>39<Kj5SBC;`�pP3PW>X5OI`BCY�>AKM>2I`L<�T�C+ 9 YA�pY2@D>&,<H:L<I4,$7lBCKML
BCKM;�5z9<=cBC@CBx5��j��;O9k5ObMIS9U5OB>,FK�9<KMGW;SPW9<@C@ ��;SY29<@C>A;�Y8,<@C@�9UfM;S>��h@C9<ISL<>X��;`Y|9<@D>2; IS>AY8,FKc;`5OI`bMYA5SB2,FKiBC; f?>AISfd>A5SbT9U5O>AG
9<KMG�BD5lBD;8H 9<BCI`@D�3Y8,FKc;SBC;�5O>AKv5[7lBD5SRa5ORM>~>Xegfd>2I`BCP3>2Kj5z9<@ ,<=M;S>AI`EU9U5OB>,FKM;0I`>2fO,FI`5S>2G�BCK";S>AYA5OB>,FK F�+ ±�+
}0RM>�KvbMP3>2I`BCY29<@C@x�"Y|9<@DY2bM@C9U5O>AG�LFI4,$705SR.IO9U5S> ,<H 5ORM>�BCKM;�5z9<=MBD@CBx5��aBCK.Bx5O;�K7,FKM@CBDKM>|9UIQ>XEH,F@Dbc5OB>,FK�BC;

9<fMfMI1,|ecBDPi9k5O>2@x�.>2�vbT9U@n5<,c¦ - ��� � � 2�� � * � 2 � / +"}0RMBC;NEU9<@CbM>3BC;w9<=O,Fbc5�9�H 9<YX5<,FI ,<H[± � � ;SPW9<@C@D>2I5ORT9UKi5ORM>QBCKMBx5OBC9<@M@CBDKM>|9UI_L<I4,$705OR(IS9U5O>U�g;`R�,$7lBCKMLw5ORT9U5n5ORM>QK�,FKM@DBCKM>29<I fMRT9<;`>VBC;_LH,$EF>AISKM>AGa=j� ,<5SRM>2I
PW>AYzRT9<KMBD;SP3;05ORT9<Ka5SRM>~@CBCKc>|9<I ,<KM>�+
�Q9$EpBDKML�BDK PWBDKMG LF>@,FfMRj�p;SBCY29<@[9<fMfM@DBCY29U5OB>,FKM;2�*;`Pi9U@C@:>A@C@DBCfc5SBCY2Bx5OBD>2;N9<IS>B,<HQBCKj5S>2IS>A;`52�_5SRM>2I`>AHA,FI`>

,FKM>(Y@,FbM@DG�9<;`o�7lRM>X5ORM>AI�5ORc>2;S>W5�7 ,.P3>2YzRT9UKMBC;`PW; ,<H0BCKc>2I`5SB�9<@ BDKM;`5O9<=MBC@DBD5���9<IS>W;`5OBD@C@ >@??>2YX5OBxEF>a9U5
LF>8,<fMRj�g;`BCY29<@C@x�(IS>A@C>XE<9UKv5lEU9<@DbM>2;�,<H�5ORc>NfM9<IO9<P3>A5S>2I`;8+
*hBDLFbMI`>2; F�+ ±�9<KMG3F�+��J;SR7,q7m9<YA5SbT9<@D@D��5ORT9k50;S>XEF>2IS9<@�Y8,FbcfM@CBDKMLF;:>�egBC;`5l>XEF>AK�9U5:EF>2I��a;SPW9<@D@�>2@D@CBDfg�

5OBDY2BD5SBC>A;:5<,�=d>NY@,FP3fT9<IS>AG�7lBx5ORa5ORc>N]_9<I�5ORtsu;0EU9<@CbM> ,UH�5SRM>~Y8,FI`>X��>A@C@DBCfc5SBCY2Bx5��d¦"� � ± � F � * � 2 ��� +D BDKMY2>3HA,FI*��U<U � I`>2;1,FKT9<Kj5JY@,FbMfM@DBCKML<;wBDKvE�,F@DE<> 6 ,FBCKMY29<I��>WP/,pGM>A;N7lRMBDYzR =?>A@2,FKcL�54,�EF>AYA5<,<I
;SfT9UY2>2; � � � 7lBD5OR & ) µNµ �g� 5SRM>aEpBC;SY@,FbM;�GT9<P3fMBDKML�Y|9U@CY2bc@�9U5S>2G =j��� F�+ ± � �~9U5�] opPW9<K¶KvbMPJ=d>2I`;
KvbMPW>AISBDY|9<@D@D�i9U5S5O9<BCKT9U=M@C>�� � 2 ��� E � * � 2 ��� �_>�egY2>2>AGM;J� ,FIl9<fMfcI4,|egBCPW9U5O>A@D�W>2�vbT9<@D;X� 5ORc>N>A@C@DBCfc5SBCY|9U@,FI�;SRc>|9<I�LFI1,q705SR¶IO9U5S>2;8+���,<5S>(5ORT9U5�5SRM>(5�7,�fT9UIO9<P3>A5S>2IS;���9<KMG � LFBDE<>2K¶=j�®� F�+ Fg�~Gc>2Y2I`>|9<;`>
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BC;[fMIS>A;S>AKv5S>2Gt�?7lRM>2I`>|9<;�ZMLFbMIS>A; F�+ � · 9<KMG F7+ � � GMBC;`fM@�9|� � � � 9<KcG � � �

� BCK�9WfM@C9<KM>Nf?>AISfd>2KMGcBCY2bc@�9<I
5<,� ���+
*TI4,<P 5SRM>�fMBDYA5ObcIS>2;iBD5WBC;(YA@C>|9UIS@D� EpBD;SBC=c@C>r5SRT9U5W5ORM>�;S9U5ObcIO9U5SB2,FK ,UH^5ORM>�BDKM>2I�5OBC9<@lBCKM;�5z9<=MBD@CBx5��

Y|9<bc;S>2;"5ORc>�7lR�,F@C>r� ,$7 54,�Y@,F@C@C9<fM;`>r5<,¶;`Pi9<@D@x�6;SY|9U@C>�GMBC;1,FISGM>AI8+ 9 5">AE<>2I`�®PW9kegBCP�bMP >2KM>AISL<�
BC;�5SIO9<Kc;`H{>2I`IS>AG�54,.;SPW9<@C@_;SY29<@C>A;"��=MI`>|9<ovG�,$7lK ,UH[5SRM>(� ,$7V�z�*7lRMBDYzR�9<IS>aBDK�5ObMI`K�GcBC;S;`BCfT9k5O>2G =j�
EpBC;SY@,F;SBx5���9<KMG�9aIS>2@C9<P3BCKT9<I`B2E29U5OB>,FK�fMI1,gYA>2;`;N5O9<o<>A;wfM@C9<Y2>�BDK�>XEF>AI`� P3BCKMBDPJbMP +�8 ,�,<opBDKML�9U5^5ORc>
;Sfd>2YX5OISbcP BCK�ZTLFbcIS> F�+ �#G ��YABCISYA@C>A;X�z� ,<KM>�Y8,FbM@DG.;SbM;`f?>AYA5N5ORT9k5^5ORM>�IS>A;4,F@Dbc5OB>,FK�bM;`>2G � � � « � ± � �
§ « �#G �?¬ « �j±v�:BC;lK�,<5V9<GM>A�pbM9U5O>wGMbM>w54,iBx5O;l��9U5OKc>2;S;@+Q4�KcGM>2>AGt�?5SRMBC;[BC;[PW>AIS>A@D�(5SRM>�I`>2;Sbc@D5�,<H
5ORM>�;SPW9<@C@ ��;SY29<@C>~>�ecYABD5O9U5OB>,FK�7lRMBDYzR�5z9<oU>2;^fM@C9<Y2>J>XEF>AI`��5SBCP3>N5SRM>�BCKc>2I`5SB�9<@�BDKM;`5O9<=MBC@DBD5��a;S9U5ObcIO9U5S>2;8+
#VKMY2>[5ORM>Q;SPW9<@C@M;`Y|9<@D>2;:9<IS>[GMBC;`;SBDfT9U5O>AGW=j��EpBC;`Y8,F;`BD5��F�v5ORc>�;Sfd>2YX5OI`bMP�IS>2Y@,$EF>2I`;09wGc>2Y|9|�/,<Ht;`>AE<>2IO9U@
,FISGc>2IS;�,<H�Pi9ULFKMBD5SbMGM>�� ;S>A>NZTL<bMIS> F�+ �#G �M;`�vbT9<IS>A;X�<+
4�K ,FISGc>2I85<,�;`BCPJbc@�9U5S>�5ORM>^L<>8,FfMRj�p;SBDY|9<@D@D�WIS>A@C>AEU9<Kj5lBDKc�TbM>AKMY2> ,<H�9�;4,F@DBCGaBDKMKM>2I:Y8,FI`><��9<K">2@D@CBDfg�

;4,FBDGT9<@�;SRM>A@C@�7lBD5SR �a« 2�� � � RT9<;�=?>A>2K�Y@,FKM;SBDGM>2I`>2G.oU>2>2fcBCKML"9<@D@\5ORM> ,U5ORM>AI�fT9<IS9<P3>A5O>AIS;A�?bM;`>2G BCK
5ORM>Q@�9<;�5_>Xec9<P3fM@C>0HA,FI ;SPW9<@D@T>2@C@DBCfc5SBCYABD5��F�kZceg>2G;+ 4�K35ORM>[@CBDKM>|9<I*BDKMBD5SB�9<@g>XegfO,FKM>2Kj5SB�9<@dLFI4,$705SRifMRT9U;S><�
5ORM>85�7,~P/,<IS>:;�5OI1,FKMLF@x��>�ecYABD5S>2G�P/,pGM>A;2�jIS>A;SBDGMBCKML�BCK�5SRM>0;`�pP3PW>X5OISBDY:Y@,FPWfO,FKM>AKj5 ,<HT5ORM>8E<>2@>,gYABD5��
ZT>2@DGt�pRT9|EF>V9 E2BCP�bc5ORT9U@c789|E<>2KvbMPJ=d>2I`; � ) «���9<KcG/F�+h}0RM> � ) ��;Sfd>2YX5OI`bMP ,<H�5SRM>Q;��pPWP3>A5SISBCY[9<KcG
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*hBCL<bMIS>3F�+ � �c¦ � � � ��@D>AH 5X�N9<KMG � � � � � ISBDLFRj5A�~BDK¶5SRM>afM@C9<KM>afd>2ISfd>2KcGMBCYAbM@�9<IJ54,. ��®HA,<I�5ORM>";S9<PW>fT9<IS9<PW>X5O>AIS;W9<;�BCK¶ZTLFbMI`>:F�+ � 27+ y ,FKj5<,<bMIW@D>AE<>2@l;S>AfT9<IO9k5OB2,<K � �(�J9<KMG¶EU9<@Cbc>2; ,<H�5SRM>�>Xep5OI`>2P3>
@C>XEF>2@D;N� � O � � �:9<I`>^LFBDE<>2K"HA,FI0=.,U5OR"fT9<KM>A@C;@+

*hBCL<bMIS> F�+ � FM¦ � � � � @C>XH 5A�n9<KMG � � �
� � ISBDLFRj5A��,FK"YA�p@DBCKMGMI`BCY29<@t;SbcI`H 9<YA>2;Q9U5[GMBC;�5z9<KMYA>2; 2�� � F���@C>XH 5A�n9<KcG

2�� � F"��I`BCLFRj5A�hH{I4,FP�5ORc>V ��?�´9kegBD;:HA,FIn5SRM>^;O9UPW>VfM9<IO9<P3>A5S>2I`;l9<;8BCK(ZMLFbMIS> F�+ � 27+ � ) I`bMKM;8H{I4,<P E ²5<,�² BCK�LH,FBCKcL�H{I1,FP @C>XH 5w54,�ISBDLFRj5J9UKMG,� ) ISbcKM;�H{I4,<P E � 2�5<, � 2���@D>AH 5X�V9UKMG�H{I4,<P E · 2"5<, · 2��I`BCLFRj5A�_BDK"LH,FBCKcLJH{I4,FP�=.,<5`5<,FP 5<,�5<,FfK+
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*hBCL<bMIS> F7+ �q� ¦�}0BCP3>J>XEH,F@Dbc5OB>,FK ,<H 5ORM>�>AKM>2I`L<� H �JY@,FKj5z9<BDKM>2G BCK�5SRM>JEF>A@2,pY2Bx5���Y@,FPWfO,FKM>AKj5O;~9<Kg�5OBD;`�pPWP3>A5SISBDYN7lBx5OR�I`>2;Sfd>2YX5^5<,(I`>A�T>AYA5SB2,FK.9k5V5ORM> ,FISBDLFBCK�HA,FIQ5SRM>�;S9<P3>JfT9<IS9<PW>X5O>AIS;V9U;VBCK�ZTLFbMI`>
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*hBCL<bMIS>3F�+ �#G ¦ 9 Kv5SBC;��gP3P3>A5OI`BCYa>AKM>2I`L<�¶Y8,FKj5O9<BCKM>AG BDK 5ORM>"P-,gGM>A;�7lBD5OR 7:9|EF>2KvbMP�=?>AI � ) 9<;39H{bMKMYX5OB2,<K:,<H � ) HA,FI85ORc>N;S9<P3>NfM9<IO9<P3>A5S>2I`;�,UH�ZTL<bMIS> F�+ � 27+ y BDISY2@D>2;lBCKcGMBCY29U5O>�5SRM>N;Sfd>2YA5SISbMP 9k5[9
Pi9qecBDPJbMP��g7lRMBD@C>V;`�vbT9<IS>A;V9U5[9�P3BCKMBDPJbMP�BCKa5SRM>^5O>2P3fO,FIO9<@�>AEH,<@Cbc5SB2,FK";SR7,q7lK�BCKaZTL<bMIS> F�+ �q� +
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*hBCL<bMIS>	F7+ � · ¦ � � � � @C>AH 5X�_9<KMG � � �
� ��I`BCLFRj5A��BCK(5SRM>^fM@�9UKM>^f?>AISfd>2KMGcBCY2bc@�9<I:54,J ��.HA,FI:5ORc>^;O9<P3>VfT9k�

IO9<P3>A5S>2I`;*9<;�BDK�ZTLFbMI`> F�+ � 2c�UBCK�5SRM>:ZTKT9U@cK�,FKc@CBCKc>|9<I�fMRT9<;`>0Y8,FI`IS>A;SfO,FKMGMBDKMLV5<,�5SRM>:ZTI`;`5*PW9kegBCP�bMP
9<fMfd>|9<I`BCKML�BDK"ZMLFbMIS> F�+ �q� +

,�-�.�/�0$1�2�1%354�6�7�8:9 ,�-�.�/�0
6�2�;*;+4 6!7�8:9
< 0=6�2>6@?�4'6!7 8%A < 0CB%2�;*7D4 6�7 8*E

*hBCL<bMIS>	F7+ � � ¦ � � � � @C>AH 5X�_9<KMG � � �
� ��I`BCLFRj5A��BCK(5SRM>^fM@�9UKM>^f?>AISfd>2KMGcBCY2bc@�9<I:54,J ��.HA,FI:5ORc>^;O9<P3>VfT9k�

IO9<P3>A5S>2I`; 9<; BCKJZTLFbcIS>�F�+ � 2c�jBDKJ5ORM>0ZTKT9U@MK�,FKM@DBCKM>29<I�fMRM9<;S>lY8,<ISIS>A;SfO,FKMGMBDKMLV5<,^5SRM>0ZTIS;�5 PWBDKMBCPJbcP
9<fMfd>|9<I`BCKML�BDK"ZMLFbMIS> F�+ �q� +
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*hBCL<bMIS>	F7+ �$� ¦*]_Kc>2ISLU�aY8,FKj5O9<BCKM>AG"BCKa5ORM>^P-,pGM>2;87lBx5ORa789|E<>2KvbMPJ=d>2I � ) 9<;l9JH{bMKMYA5SB2,FK3,UH � ) HA,FI
�a« 2���� � �$��« 2���2 G � S « � 2 £ � 	 « E 2�� � Fi9<KMG H « � * � 2 ��� + 9 Kj5OBD;`�pP3PW>X5OISBDYi� Y2BDISY2@D>2;��09<KcG;`�pP3PW>X5OISBDY���;`�pbM9<IS>A;X�:Y8,FKj5OI`BC=Mbg5OB2,<KM;l9<IS>~;`R�,$7lK�;S>AfT9<IS9U5O>A@D�H+

9<Kj5OBD;`�pPWP3>A5SISBDY^>2KM>AISLFBD>2;[BCKa5ORMBD;lBCKMBx5OB�9U@?@DBCKM>29<I0;`5O9<LF><�TI`>2fO,FI`5S>2GrBCKaZTLFbMI`> F7+ �$� �MIS>A;S>2P�=M@C>A;[E<>2I`�
Y2@>,F;S>A@D�(5SRM> ,FKM> ,F=c5O9<BCKc>2Ga7lBD5SR�,Fbc5[BCKcKM>2I0Y@,FIS>3��;`>2>^ZTLFbcIS> F�+ � 2p�C+
�VbMI`BCKML85SRM> ;SbM=c;S>2�vbM>AKj5h5OBDPW>h>AEH,<@Cbc5SB2,FK ,<Hv5ORc>_BDKM;`5O9<=MBD@CBD5��<�25�7,�,<5SRM>2I\P-,pGM>2;t7lBx5ORN9�E2BDPJbc5SRT9<@

789|E<>2KvbMPJ=d>2I`; � ) « � 2i9<KMG �<� 9<I`>�>XegYABD5O>AGt��>XEF>AK�5OR�,FbcLFR�5ORc> � ) �6;Sfd>2YX5OISbcP ,<Hh5ORM>�9<Kj5OBC;��pP��
PW>X5OI`BCYi>AKM>2I`L<��I`>AE<>|9<@D;�9�7:>29<o<>AI�Y8,FbcfM@CBDKML�=d>A5�7n>2>2K � ) « F 9<KMG � 9<;0,F=M;S>AI`E<>2G�fMIS>XEgB>,FbM;`@D�
7lBD5SR�,Fbc5lBDKMKM>2IlY@,FIS>3��;`>2>^ZTLFbcIS>2;�F�+ ± 2�9<KMGBF�+ ± � �<+
}0RMBD;lY|9<K�=?>^BDKj5ObMBx5OBDE<>2@x�i>�ecfc@�9<BDKM>2G�Y8,FKc;SBCGc>2ISBDKMLJ5ORM9U5Q9�;`RM>2@D@tfMI`>AEF>AKj5O;Q5SRM>~GM>AE<>2@>,FfMP3>2Kj5�,<H

I4,F@D@C;�7lBD5SRJ;SPW9<@C@F7:9|EF>AKpbcPJ=?>AI*7lRMBCYzRJfcIS>AH{>AIS>AKv5SB�9<@D@D�N9<I`BC;`>:BCKN5ORM>:BCKj5O>AISKT9<@pfT9<I�5�,<Hc5ORM>8Y@,FKj5z9<BDKM>2I
Y2@>,F;S>�5<,�5ORM>W9kegBC;@+(}0RM>iI`>2@D>AEU9<Kj5wH{>29U5ObcIS>3BC;^5ORT9k5w5SRM>WBDKM;`5O9<=MBD@CBD5���Pi9UKMBDH{>A;`5O;~Bx5O;S>A@DH_�F>X5JBCK 5ORc>
HA,FISP ,<Hw5�7,�;S>A5S;:,UH�I1,F@C@D;(fMI4,<fT9<Lj9U5SBCKML¶9UI4,FbMKcG�5SRM>.�TbMBCG�9kegBD;2��7lR�,<;S>�@CBCKc>|9<I(KvbMP3>2I`BCY29<@C@x�
Y|9<@DY2bM@C9U5O>AGaLFI4,$705SRaIO9U5S>VBC;A¦ - ��� � � � � · �q� * � 2 � / +*}0RMBC;:fMISBDPi9<I��3BCKM;�5z9<=MBD@CBx5���BC;09<LF9<BCK(bcKM;`5O9<=M@C>5<,"9(;`>2Y8,<KMGT9<I��.>2@D@CBCfg5OBCY29<@�BCKM;�5z9<=cBC@CBx5��"GMISBxEF>AK.=v��5ORM>JP-,pGM>2; � ) « � 9<KMG �i7lRMBDYzR >AEF>AKj5ObT9<@D@D�
;O9U5SbMIO9k5O>2;N@C>29<GMBDKML(5ORM>J7lR7,F@C>�� ,$7¯54,"GM>2LF>AKM>2IS9U5O>3=j��5ORc>3>APW>AISLF>AKMY2> ,<H:9(5ObMI`=MbM@D>2Kj5N@2,�,FovBCKML
fT9U5`5O>2I`K;+ *hBDLFbMIS>�F�+ ±F±NI`>2fO,FI`5S;n5SRM>�5ORcIS>2>Q>2@>,FKMLj9U5S>2GiE�,FI`5SBCYA>2;n7lRcBCYzRaY8,<ISIS>A;SfO,FKMGi54,�5ORc>�>XegYABD5O>AG
� ) «��3P-,pGM>�+
=[KM@CBDo<>r5SRM> ,<5ORM>AIiBDKM>2I�5OB�9U@0BCKM;�5z9<=MBD@CBx5OBC>A;JGM>A;SY2I`BC=d>2G ;1,�H 9<IA�8K�,�=MBDLU�´9UPWfM@DBD5SbMGM> ,F;`Y2BD@C@�9k5OB2,<KM;

9<fMfd>|9<IA¦�5SRM>0;O9k5ObMIS9U5OB>,FKJ;`5O9U5O>:@C>|9UGM;�54,^;SPW9<@C@v;SY29<@C>:GMBC;1,FISGM>AIS>AG���,q7¶7lRMBDYzR�IS>APi9<BDKM;hbcKMYzRT9<KML<>2G
BCKa5ORc>N;`bM=M;`>2�vbM>2Kj5V5S>2P3f.,<IO9<@?>AEH,<@Cbc5SB2,FK���;`>2>~ZTLFbMI`> F�+ ±U�p�C+
}0RMBD;l=?>ART9|EgB>,FbMI0RT9U;[=d>2>AKrI`>2YA>2Kj5O@x�3,F=M;`>2I`E<>2G�>�egf?>AISBCP3>2Kj5O9<@C@x�i=j� y +u] @2,$�F� 6 + 8\> M 9U@t9<KMG D +
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*hBCL<bMIS>3F�+ ± 2c¦ 9 Kv5SBC;��gP3P3>A5OI`BCYa>AKM>2I`L<�¶Y8,FKj5O9<BCKM>AG BDK 5ORM>"P-,gGM>A;�7lBD5OR 7:9|EF>2KvbMP�=?>AI � ) 9<;39H{bMKMYX5OB2,<K ,UH � ) HA,FI85ORc>N;S9<P3>^fT9<IO9UPW>X5O>2I`;[9<;0BCKaZTLFbcIS> F�+ �$� +
���������
	��������	������ ���������
	��������	������
 �"!���#��$	�� ��%  �"��'&�()��	�� ��%

*hBCL<bMIS>3F�+ ± � ¦ � � � ��@D>AH 5X�N9<KMG � � � � � ISBDLFRj5A�~BDK¶5SRM>afM@C9<KM>afd>2ISfd>2KcGMBCYAbM@�9<IJ54,. ��®HA,<I�5ORM>";S9<PW>fT9<IS9<PW>X5O>AIS;[9<;lBCKaZTLFbcIS> F�+ �$� +



�F�#G �������	��
����� � ��
������ � � � �	� �7� �� � �8��� 
�

*hBCL<bMIS>�F�+ ±<±g¦ � � � ,FKa9�YX�p@CBCKcGMISBDY|9<@d;SbMI�H 9<Y2>V9U509�GcBC;`5O9<KMYA> 2�� � F�H{I4,<P�5SRM>� ����´9kegBC;_HA,FIn5SRM>V;S9<PW>
fT9<IS9<PW>X5O>AIS;09<;:BCKWZMLFbMIS> F�+ �|� + � ) I`bMKM;:H{I1,FP E ².54,�² BCKiLH,FBCKcLwH{I4,<P @D>AH 5_5<,�I`BCLFRj5:9<KMG � ) ISbMKc;H{I4,FP E � 2J54, � 23BDKaLH,FBCKcLJH{I4,FP =O,<5`5<,FP 5<,�5<,FfK+

���������
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 �"!��#������	$ ��%  �'&�����(��)	� ��%

*hBCL<bMIS>3F�+ ±<�c¦ � � � ��@D>AH 5X�N9<KMG � � � � � ISBDLFRj5A�~BDK¶5SRM>afM@C9<KM>afd>2ISfd>2KcGMBCYAbM@�9<IJ54,. ��®HA,<I�5ORM>";S9<PW>fT9<IS9<PW>X5O>AIS;[9<;lBCKaZTLFbcIS> F�+ �$� BCKa5ORc>~ZMKT9<@\K�,FKc@CBCKc>|9<I8fcRT9<;S> +
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8\> �VB>E �>A;w� ;S>A>N;`>2YX5OB2,<K:F�+ ±v�n9<;lYzRT9UIO9<YX5O>2I`B2EABCKML�>2@D@CBDfc5OBDY|9<@�BCKc;`5z9U=MBC@DBD5��3Y2@>,F;S>^5<,�5SRMIS>A;SR�,F@DG;+

��!�� � � �&�^) ��1  h/[+  �1A' �
D ,�H 9<I85�7,WGMB ?�>AIS>AKv5lBDKM;`5O9<=MBD@CBD5��3P3>2YzRT9UKMBC;`PW;A�M@C>29<GMBCKcLJ5<,�=MBDH{bcISY|9k5OBCKcLJ;4,F@Dbc5OB>,FKM;8BDK"fMIS>AY2>2;`;SBDKML
>2@D@CBCfc;4,FBDGT9<@d;SRM>A@C@C;A�MRT9|EF>N=d>2>2KrGM>A5S>2YX5O>2GK+
9 G�,Ffc5SBCKML"IS>29<@CBD;`5SBCY�K7,U��;`@CBCf.=O,FbMKcGT9<I`��Y8,FKMGcBD5OB>,FKM;A�t5ORM>�BDKM;`5O9<=MBC@DBD5�� ,<H_5ORM>�BDKv5S>2I`KT9<@hEpBC;`Y8,Fbc;

;SRM>29<IV@C9$�<>2I`;V>2PW9<KT9U5SBCKML3H{I4,FP YAISBD5SBCY29<@�@�9U5SBD5ObcGM>2;[RT9<;V=d>2>AK.;`5SbMGMBC>AG 9<;Q7n>2@D@�9<;[5ORM>�BCKM;�5z9<=MBD@CBx5��
,<H�5ORM>~] ovPi9<K�=O,FbMKMGT9UI`�a@C9$�<>2I`;8+
4�KN,FI`GM>2I�54,aY|9<fg5ObMI`>�bMKM;`5O9<=M@D> 6�,FBDKMY|9UI��>JP-,gGc>2;VI`>2;SfO,FKM;`BC=M@D>�HA,FIQBCKM>AI`5OBC9<@�BCKM;�5z9<=MBD@CBx5OBC>A;2�5,FKM>

KM>2>AGM;h54,QLF>X5hI`BCG ,<Hc5SRM>_bMKMIS>A;4,F@xEU9<=M@D�~;`Pi9U@C@F;`Y|9<@D>2;hfcI4,pGMbMY2>AG�=j�~5ORM>_=O,FbMKMGT9UI`�~@�9|�<>2I�BCKM;�5z9<=MBD@CBx5��
7lRM>2K�5ORM>3] ovPi9<K KvbMPJ=d>2Iw9<KMG�Y8,<KM;S>A�pbc>2Kj5O@x��5SRM>�EpBC;SY@,F;SBx5��.GT9<P3fMBDKMLaBC;~IS>AGMbMYA>2G;+3}0RMBC;~RT9U;
=?>A>2KJG7,FKM>:BDKj5OI4,pGMbMYABCKML0H{I`>2>X�6;S@DBCfN=.,FbcKMGT9<I��~Y8,FKMGcBD5OB>,FKM;A�k7lRMBDYzRJLFBxEF>_ISBC;`>*5<,Q7n>|9UoN] ovPW9<K�@C9$�<>2I`;
7lBD5SR�9<@DP/,<;`58K7,WBDKc�TbM>AKMY2> ,FK"5ORM>~Gc�pKT9UPWBDY2;�,<H�5ORM>~BDKv5S>2I`B2,FI:��,q7 +
}0RM>AIS>XHA,FIS>U�g;�5OIS>A;S;_H{IS>2>l=O,FbMKMGM9<I`��Y@,FKMGMBx5OB>,FKM;*BCKcRMBC=MBx5�5ORc>[fO,F;`;SBC=cBC@CBx5��0,UH?5O9<ovBCKML~BCKj54,w9UY2Y8,<bMKj5

�TbMBDGi� ,$7 EpBC;SY@,FbM;8Y@,FISI`>2YX5OB2,<KM;8+�#VKW5SRM>	,<5SRM>2InRT9<KMG��gK�,k��;S@DBCf3=.,<bMKMGT9<I��iY@,FKMGMBx5OB>,FKM; fMIS>XEF>AKv5lbc;
H{I4,FP�IS>29<YzRMBCKcL�;SPW9<@C@d] opPW9<K"KvbMPJ=d>2I`;8HA,FI09�P/,<IS>VGMBDIS>AYA50Y@,FPWfM9<ISBD;4,FKi7lBx5OR">Xegfd>2I`BCP3>2Kj5O;l9<KcG
7lBD5SR�5SRM>~IS>2@D>AEU9<Kj5lLF>@,FfMRj�p;SBCY29<@\Y8,<Kv5S>Xep5 +
D 5O9<KMGMBDKMLr5SRM>3fMIS>A;S>2Kj5�Y@,FP3fMbc5O>AIwI`>2;1,FbMISYA>2;�7lBx5OR 5ORM>W>2P3fM@2,$�<>2G�KvbMP3>2I`BCY29<@ PW>X5OR�,pGM;2��5ORc>

,FKM@x�J9|EU9<BC@C9<=M@D>nfd>2I`;Sfd>2YA5SBDE<><�vBCK ,<ISGM>AIh5<,^BDKvE<>2;�5OBCLF9U5O>U�jBDH�fO,F;S;`BC=M@D><�<5SRM>8;SBDPJbM@x5z9<KM>@,FbM;�>XegY2Bx5z9U5SB2,FKM;
,<H8=O,<5SR 5SRM>�BCKM>AI`5SB�9<@*9UKMG.EgBD;SY@,FbM;NBCKM;�5z9<=MBD@CBx5OBC>A;2�?RT9<;~=?>A>2K�5OIO9UY2>2G�BCK bM;`BCKML"K�,k��;S@DBCf.=O,FbMKMGM9<I`�
Y8,FKcGMBD5SB2,FKM;�BCKJY@,FK 6`bMKcYA5OB>,FK�7lBx5OR(suRj�gfd>2I�EpBC;SY@,F;SBx5��ds>+*}0RMBD;hP3>|9<Kc;h5ORT9k5h5ORc>8bM;SbM9<@gHA,FI`P ,<HT5ORM>:GMBDH��
H{bM;SBxEF>85S>2ISP3;2�<@CBCoU>nEpBC;`Y8,F;`BD5��<�jBC;hI`>2fM@C9<Y2>AG�=v��9VKM>X7 HA,FI`PGc>2fd>2KMGMBDKML ,FKJ5SRM>8;SfcRM>2I`BCY|9U@cRT9<I`P/,<KMBCY
GM>2L<IS>2> & �TBCKa5ORc>~HA,<@C@2,$7lBDKMLw7:9|�?¦

;t� & �*« ; � � ©�� � & E & £A� � � � F�+ ± · �
7lRM>AIS> & £2� � 9UKMG � 9<IS>wZceg>2G�fT9<IO9UPW>X5O>2I`;8+ * ,FIQ5SRM>�fMI`>2;S>AKj5wfcbMISfO,F;S>A;2�t5SRM>JHA,F@C@>,$7lBCKML3K�,FKg�GMBCP3>2Kc;SB2,<KT9<@�>�egfMIS>A;S;SB>,FK�RM9<;l=?>A>2Kr5S>2;�5O>2Gr9<;lY8,<KvE<>2KMBD>2Kj5�9<P/,<KML ,<5ORM>AIlf.,F;`;SBD=M@C>VYzR7,FBCYA>2;2¦

H � & �*« H 	� � © 2�� �H
. &&�� / 	 �� � F�+ ± � �

7lRM>AIS> &
� BC;~5ORM>WRMBCLFRc>2;`5wP-,gGT9U@*GM>2LFI`>2>(Y@,FKM;`BCGM>AIS>2G�BCK�5SRM>3KpbcPW>AISBCY29<@ ;SBDPJbM@�9k5OB2,<KM;~9<KMG H5ORM>�] ovPi9UK�KvbMPJ=d>2I@+�}0RM>3IS>|9U;4,FK.HA,FI^BDKv5SI4,pGMbMYABCKML"Rj�pf?>AI`EpBC;`Y8,F;`BD5�� BC;Q5<,�;`5z9U=MBC@DB2E2>wKvbMPW>AISBDY|9<@
;SYzRM>APW>A;2¦_5ORMBD;0BC;0G�,FKc>N=j�aGM9<PWfcBCKML�5ORc>N;`Pi9U@C@�;`Y|9<@D>2;@+
�l�gfd>2I�EpBC;SY@,F;SBx5��NBC;t7lBCGc>2@D�VbM;S>AG�BCK~KvbMP3>2I`BCY|9U@FLF>8,pGc�pKT9<P-,lP/,pGM>A@C; � HA,<I\>Xec9<P3fM@C>U� M @�9U54E2PW9<BC>AI

9<KMG&J!,F=d>2I�5O;2� �$�F�j� �\9<KcG�BCKwKvbMPW>AISBDY|9<@v;SBDPJbM@C9U5OB>,FKM; ,<HM5�7,U�6GMBCP3>2KM;`B2,FKM9<@F5ObMI`=MbM@D>2KMYA>89<KMGw5ORMI`>2>X�
GMBCP3>2Kc;SB2,<KT9<@?5SbMIS=cbM@C>AKMY2>~7lBD5SR�I1,<5z9k5OB2,<K ��� ,FI`bM>N9<KMG�#VIS;1E|9<LM� �|�F�j� �<+
4�K ,<ISGM>AI�5<,�9|EH,FBDGJ9[54,�,Q;S>XEF>2I`>0BCKc�MbM>2KMYA> ,<HMRv�pfd>2I�EgBD;SY@,F;SBx5��0,FKN5ORM>nGc�pKT9<P3BCYA;�,<H7,FbMIh;��p;`5O>APr�

>2�vbT9U5SB2,FK(� F�+ ± � ��RT9<;�=?>A>2K�9<fcfM@CBD>2GwHA,<I & µ � 27+ 9 GMBDIS>2YX5hY@,FP3fT9<ISBD;4,FKN7lBD5SR�ISbcKM;�IS>29<@CB>E2>AGJ9<G�,<fc5`�
BCKML3K�,U�6;S@DBCf"=.,<bMKMGT9<I��"Y8,FKcGMBD5SB2,FKM;l;`R�,$7:>AG�5ORT9k5Q7lRMBD@C>^Rj�pf?>AI`EpBC;`Y8,F;`BD5��rP/,$E<>2;�,FKM@D�(;S@CBDLFRj5O@x�F�TBCK
5ORM>iGMBCI`>2YA5SB2,FK ,<H0RMBDLFRM>2IwfMIS>AY2>A;S;SB>,FK¶IO9U5S>2;�9k5�Zceg>2G ] ovPW9<K KvbMPJ=d>2IS;A��5ORM>W5ORMI`>2;SR7,F@CG�HA,FI~5ORc>



�F� � �������	��
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������ � � � �	� �7� �� � �8��� 
�
,FKM;`>A5�,<H\5SRM>VBDKM;`5O9<=MBC@DBD5��<� ,FK(5ORM>�,<5ORc>2I8RT9UKMG(BD589 ??>2YA5S;8BCKi9�P-,FIS>Q;SbM=M;�5z9<Kj5SB�9<@d789|�35ORM>V@D>2KMLU5ORg�
;SY29<@C>A; ,UHn5SRM>�bMKM;�5z9<=M@D>�P/,pGM>2;@+J}0RMBD;^PW>29<KM;^5ORT9k5~BCK�5ORc>3fM9<IO9<P3>A5SISBDYJIO9<KcLF>�;SbMI�EF>X�F>2G�BCK�5ORc>
fMIS>A;S>AKv5N;`BCPJbM@C9U5OB>,FKM;lK�,aP-,gGc>2;�7lBx5OR.9�EABCPJbg5ORT9<@�7:9$E<>2KvbMPJ=d>2I`; � ) µ F �{7lBD5SR�IS>A;Sfd>2YA5^54,i5ORc>�TbMBDG�9kegBD;X�QRT9|EF>3=?>A>2K�>XegY2Bx5O>2GK+V#VK�5SRM>�Y8,FKj5SIO9<I��F��5z9<=M@D>W±�+ F"BDK�YzRT9Ufc5O>AIJ±a;SR�,$7l;~5ORT9k5wbc;SBCKcL
K�,U�6;S@CBDf.=.,<bMKMGT9<I���Y@,FKMGMBx5OB2,<KM;V5ORM>�Gc>A5O>AYA5S>2G�BDKM;`5O9<=MBD@CBD5���I`>2;SBDGM>2;~BDK.P/,pGM>2;^bcf�54, � ) « · 9<KcG
� +*}0RMBD;:BC;_GMbM>Q5<,�5SRM>QH 9<YX5:5SRT9U58Rj�pfd>2I`EpBD;SY8,<;SBD5��i9<@x5O>2I`;n5SRM>�@D>2KML<5SRg��;`Y|9<@D>2;�,<H\5ORc>�BCKj5S>2ISKM9<@?;`RM>|9UI
@�9|�F>AIS;J7lRMBDYzR�9<IS>(I`>2;`f.,FKc;SBC=c@C>iHA,FIw5ORM>iEpBD;SY8,<bM;�BCKM;�5z9<=cBC@CBx5��d¦�@�9<I`LF>2Iw;SRM>29<I�;`5SISbMYX5ObMI`>2;�GM>AE<>2@>,Ff
fMIS>XH{>2I`>2Kj5OBC9<@C@x��9�7:9<o<>���@CBDo<>"BCKc;`5z9U=MBC@DBD5��.7lBD5SR¶;SPW9<@C@D>2IJ9 E2BCP�bc5ORT9U@n7:9$E<>2KvbMPJ=d>2I`;W7lRMBDYzR¶BC;�K�,<5
;`5SISBCYX5O@x��@>,gY29<@CB>E2>2G�9<KMG Y|9UK�fcI4,FfT9ULj9U5O>�BCK 9(=MI1,j9<GM>AIVH{IO9<YX5OB2,<K ,<H 5ORM>J�MbMBCG�E�,F@CbMP3>a�{5ORM>�;S9<PW>
=?>ART9|EpB2,FbMI^RM9<;V=d>2>2K ,F=M;`>2I�EF>2G�BCK�;S>2YX5OB>,FK�±�+ FaBDKMY2I`>|9<;`BCKMLW5ORM>�fMI`>2YA>2;S;`B2,FK�IO9k5O> ,FIQ5ORM>�] ovPi9UK
KvbMPJ=d>2IX�<+
�Q9$EpBDKML�5ORMBD;8@CBDPWBx5z9U5SB2,FK�BDKaPWBDKMGt�gZMLFbMIS> F7+ ± F�fMIS>A;S>2Kj5S;[5�7,�;S>2I`BC>A;�,<H�;SBCP�bM@�9U5SB2,FKc;:BCKW7lRMBCYzRt�

9U5lZceg>2G � D � �M5SRM>~]_ovPW9<K�KpbcPJ=?>AI H RT9U;[=d>2>AK�;��g;�5O>APi9U5SBCY29<@C@x�iGM>AY2I`>|9<;`>2Gt�?BCK">2@D@CBCfc;4,FBDGT9<@�� 5<,<f
fT9<KM>A@ �n9<KcGr;`fMRM>2I`BCY29<@\LF>8,<PW>X5OI`�.��=O,<5S54,FP�fT9UKM>2@{�C+
*TI4,<P 5SRM>VfMBDYA5ObcIS>2;0Bx58BD;:>AEpBDGM>2Kj505ORM9U5l9U585SRM>V;`Pi9<@D@C>A;`58] ovPW9<KaKvbMPJ=d>2I09U5`5z9<BDKT9<=M@D>QKvbMP3>2I`Bx�

Y|9<@D@D�<� H «± * � 2 ��� ��9iKM>X7>�?�>AYA5~9UISBC;`>2;VBDKr5SRM>J>2@D@CBDfM;4,FBDGa7lRMBCYzR.=MI`>|9<ov;�5SRM>�5SIS>2KcG ,F=M;S>AI`E<>2G
9U5[RMBCL<RM>2I H 9<KcGrY@,FKcZTI`PW>AGrBDK"5SRM>~;SfMRc>2IS>~HA,FIl9<@D@ H +}87,�fO,FBCKj5O;A��Y@,FISI`>2;`f.,FKcGMBCKML"5<,�5ORM>3;O9UPW> H « ± * � 2 ��� �h9UIS>3GMIO9|7lK�BDK�ZMLFbMIS>-F�+ ± F�� 5<,<ffT9<KM>A@ �\9<;hI`>2fMI`>2;S>AKj5z9U5SBDEF> ,<HT5ORM>nbMKM;�5z9<=M@D>:>AKM>2I`L<�H+�}0RcBC;hBD;�=d>A5`5O>AIhbMKMGc>2IS;�5<,�,gG�@2,�,FovBCKMLQ9U5�ZTLFbMI`>
F�+ ± � 7lRMBCYzRa;`R�,$7l;lBCKi5SRM>^>2@D@CBCfc;4,FBDGT9<@TY|9U;S>V5ORc>^;SRT9<fd>	,<H�5SRM>^9<Kj5OBD;`�pP3PW>X5OISBDY�>AKM>2I`L<�iHA,FI:9<@C@�5ORc>
YzR�,F;`>2K�] ovPi9UK�KvbMP�=?>AIS;8+
9 5 H « � 2 ��� I`>2LFbc@�9<I!,F;`Y2BC@D@�9U5SB2,FKc;09<fMfd>|9<IA��9U;QfMI`>AEpB2,<bM;S@x�"K�,<5O>AG�7lBD5SRrK7,U��;`@CBCf�=O,FbMKMGT9UISBC>A;2�

Y2@>,F;S>�5<,�5SRM> ,<KM;S>X5 + �V>2Y2I`>|9<;`BCKML�5ORM>r]_ovPW9<K KvbMP�=?>AIW5OBD@C@ H « F * � 2 ��� �l9�YzRT9�,<5SBCY"5OBDPW>GM>2fd>2KcGM>2KMYA>W;`>A5S;NBDK.=Mbc5V5SRM>�GMBD;`5ObcIS=T9<KcY2>2;N9<I`>�;`5SBC@C@�YzRT9<IS9<YA5S>2I`B2E2>AG =v��;SPW9<@C@h9<P3fM@CBx5ObMGM>A;V9<KcG
;SR�,<I`5_f?>AISB>,gGM;@+ 9 5 H « ± * � 2 ��� �v9<@CP-,F;�5*IS>ALFbM@�9UI�=MBCLk�´9<P3fM@CBx5ObMGc>:9<KcGW@>,FKMLU�6f?>AISB2,pG ,F;`Y2BD@C@�9k5OB2,<KM;9<ISBD;S>U��IS>A;S>APJ=M@CBDKML�EF>2I���YA@2,F;`>2@D�a5SRM>J;`RT9<fd>0,<H*5SRM>J9<Kj5SBC;`�pP3PW>X5OI`BCYN>2KM>AISL<� ,F=M;`>2I�EF>2G.7lBx5OR�H{I`>2>X�
;S@DBCf�=.,FbcKMGT9<I�� Y8,FKMGcBD5OB>,FKM;^7lRM>AKM>AE<>2I�9<K�BCKc>2I`5SB�9<@hBCKM;�5z9<=MBD@CBx5���RT9<;N=d>2>2K�GM>A5S>2YX5O>2G³��;S>A>WZTL<bMIS>A;
F�+ � 9<KcG F7+ �q� BDK�;`>2YX5OB2,<K:F�+ Fg�<+
�:>A@CBD>AEpBCKML^K7,<5_9<fMfMI1,FfMI`B�9U5S>:5<,^GM>A;SYAISBC=d>05ORMBD;h5O>APWfO,FIS9<@c>XEH,F@Dbc5OB>,FK ,<H�5ORM>0BDKM;`5O9<=MBC@DBD5��~5ORcI4,FbML<R

93;`BCP3fM@C>V9$E<>2IS9<LF><�T5SRM>~;SBCL<KMBDZTY29<Kj5O@x�(GMB ?�>AIS>2Kj5lEU9<@Cbc>2;l9<;`;SbMP3>2Gr=v�i5ORM>N>2KM>AISL<�a9U5Q9�PW9kegBCP�bMP
9<KMG�9QP3BCKMBDPJbMP RM9$E<>:=d>2>AK�IS>Af.,<I`5O>AGJBCK~ZTLFbcIS>�F�+ ± F�+�4�KN5ORM>n;SfMRc>2IS>U�j9U5�;SPW9<@D@j]_ovPW9<K�KvbMP�=?>AIS;2�
K�,FKM> ,<H[5ORM>A;S>"H{>|9U5SbMIS>A;WRM9<;�=?>A>2K ,F=M;S>AI`E<>2G;+)=QKcHA,FI�5ObMKM9U5O>A@D�F�_BD5�7:9<;3K�,<5�fO,F;S;`BC=M@D>a5<, IS>29<YzR
;SPW9<@C@D>2I H BDKB,FISGM>AI05<,�YzRM>2Yzo"BxH�5SRM>^5OIS>AKMG�GMBC;`fM@�9|�F>AGrBDK(ZTLFbMI`> F�+ ± F3BD;0Pi9UBCKj5z9<BDKM>2GK+
9 ;QP3>2Kj5OB>,FKM>AG�9<=O,$EF>U��5SRM>~Rj�gfd>2I�EpBC;SY@,F;SBx5���YzRT9<KMLF>A;[5SRM>N@C>2KcL<5ORg�6;SY29<@C>A;�,<Hh5SRM>~bMKM;`5O9<=M@D>NP-,U�

5OB>,FKM;2�n5ORM>AIS>AHA,<IS>�BD53BC;39<K bM;S>A@C>2;`;a9<fMfcI4,j9<YzR�5<,�9<fMfd>|9<@054,�5ORc>r@DBCKM>29<I39<KT9<@x�p5SBCY(5SRM>8,FI��¶HA,FI39
Y8,FP3fT9<I`BC;1,FK�=d>A5�7n>2>2K.5SRM>JY8,<bMfM@C>AG�789|E<>2KvbMPJ=d>2I`;N>�egY2BD5S>2G BCK�5ORM>�KpbcPW>AISBCY29<@h;`BCPJbc@�9U5SB2,FKM;[9<KcG
5OR�,<;S>�fcIS>2GcBCYA5S>2G.9UKT9<@D�v5SBCY|9U@C@D�3HA,FI[>2@D@CBCfg5OBCYABD5�� �N« 2�� 2�F7+ 9 H{bMI�5ORM>AI�Y@,FPWfc@CBCY29U5OB>,FKt�MBDK�5SRMBC;[Y|9U;S><�
9<ISBD;S>A;Q;`BCKMYA>NBDKr;`>2YX5OB2,<K:F�+ F3RT9<;[=?>A>2K�fMI4,$EF>AK�5ORM9U5[BCK"5ORM>~K�,FKc@CBCKc>|9<I0LFI1,$705OR ,UH�9<K�BCKc>2I`5SB�9<@�BCKg�
;`5O9<=MBC@DBD5���P/,pGM>2;�,<5SRM>2I 5ORT9UKW5OR7,F;S>[fMIS>AGMBCYX5O>AGi=j��5ORM>[@CBDKM>|9<I�5SRM>8,<I`�3Y|9<KW=?>[>XegYABD5O>AG;+ 
®RT9U5,FKM>
Y8,Fbc@CG3G�,M�vBCKM;�5O>29<Gt�pBC;�5<,N@2,�,Fo�9k5_5SRM>lP/,pGM>A;_BDK37lRcBCYzRW5SRM>lBCKM;�5z9<=cBC@CBx5���I`>2;`BCGM>A;89U5 H « F * � 2 ��� +* ,FI_5SRMBC;n] opPW9<KWKpbcPJ=?>AI:5ORc> ,F=M;`>2I�EF>2G"BDKM;`5O9<=MBC@DBD5���BC; 5OISBDLFLF>AIS>2GW=j�W5SRM>�BDKv5S>2I`KT9<@�EgBD;SY@,FbM;:;`RM>|9UI
@�9|�F>AIS;@+�}0RM>2I`>"BC;JK�, >XEgBDGM>2KcY2>a5ORT9k5�BCK�5ORcBC;JY29<;S>�9<K¶BCKc>2I`5SB�9<@_P3>2YzRT9<KcBC;SP fM@�9|�p;�9�I4,<@C><�_9<KcG
BCKMGc>2>2GaHA,FIn5ORM>A;S>^fT9<IS9<P3>A5O>AIS;A�MbM;SBDKMLJH{IS>A>X�6;S@CBDf(=O,FbMKMGT9UISBC>A;2�gK�,�BCKM>AI`5OBC9<@�BCKM;�5z9<=cBC@CBx5OBD>2;_9<fMfd>|9<I`>2G;+
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*hBCL<bMIS> F�+ ± FM¦_}0RM>�IS9U5OB>, ,<Hh5SRM>�9UKv5SBC;��gP3P3>A5OI`BCY^>AKM>2I`L<� H �N9<KcGr5ORc>N54,<5z9<@\ovBDKM>A5SBCY~>2KM>AISL<� �H
� � �BCK�Y8,FP3f.,<KM>2Kj5O; ,<5SRM>2IN5ORT9<K � £

? 9<KcG � ?? 9<;w9�H{bMKcYA5OB>,FK ,UH:5ORc>i] ovPi9<K�KvbMPJ=d>2I H HA,FI 	 «
E ��� � * � 2 � / � ��« 2���2�FM� ��« 2�� � ��S «�� 2 £ � 54,Ff fT9<Kc>2@ �~9<KMG 	 « E 2�� � � ��« 2c� ��« 2�� � �
S�« F 2 £ � =.,<5`5<,FP�fT9<KM>A@ �<+



� ± 2 �������	��
����� � ��
������ � � � �	� �7� �� � �8��� 
�

0.0 25.0 50.0
t

1.507

1.508

1.509

1.510

1.511

E
a 

X
 1

03

0.0 1000.0 2000.0 3000.0 4000.0
t

0.0

0.5

1.0

1.5

E
a 

X
 1

03

0.0 1000.0 2000.0 3000.0
t

0.0

0.5

1.0

1.5

2.0

E
a 

X
 1

03

0.0 1000.0 2000.0 3000.0 4000.0 5000.0
t

0.0

0.5

1.0

1.5

2.0

E
a 

X
 1

03

*hBCL<bMIS> F7+ ± � ¦�}0BCP3>J>XEH,F@Dbc5OB>,FK ,<H 5ORM>�>AKM>2I`L<� H �JY@,FKj5z9<BDKM>2G BCK�5SRM>JEF>A@2,pY2Bx5���Y@,FPWfO,FKM>AKj5O;~9<Kg�5OBD;`�pPWP3>A5SISBDYN7lBx5OR�I`>2;Sfd>2YX5^5<,(I`>A�T>AYA5SB2,FK.9k5V5ORM> ,FISBDLFBCK�HA,FIQ5SRM>�;S9<P3>JfT9<IS9<PW>X5O>AIS;V9U;VBCK�ZTLFbMI`>
F�+ ± FT� 54,Ff®fT9<KM>A@ �39UKMG ] ovPW9<K®KpbcPJ=?>AIS;A¦ � 2 ��� � 54,Ffg��@D>AH 5X� 
 · * � 2 ��� � 54,Ffg�6ISBCL<Rv5X� 
 F * � 2 �����=O,<5S54,FP���@C>XH 5A� 
M± * � 2 ��� � =.,<5`5<,FP���I`BCLFRj5X�C+
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*hBCL<bMIS>3F�+ ± G ¦ 9 Kv5SBC;��gP3P3>A5OI`BCYa>AKM>2I`L<�¶Y8,FKj5O9<BCKM>AG BDK 5ORM>"P-,gGM>A;�7lBD5OR 7:9|EF>2KvbMP�=?>AI � ) 9<;39H{bMKMYX5OB2,<K ,<H � ) HA,<I�5SRM>�;O9<P3>"fT9<IO9UPW>X5O>2I`;/,UH�ZTLFbcIS> F�+ ± F �{5<,Ff�fT9<KM>A@ ��9<KMG H « ± * � 2 ��� +y BCI`Y2@C>A;�BCKcGMBCY29U5O>:5SRM>8;`f?>AYA5OI`bMP 9U5*9VPi9kegBDPJbMP��k7lRMBD@C>8;`�vbT9<IS>A;_9U5 9VP3BCKMBDPJbMP BCKw5ORM>85S>2P3f.,FIS9<@
>AE�,F@Cbc5SB2,FK";`R�,$7lK�BCKaZTL<bMIS> F�+ ± � ��=O,<5S54,FP���ISBDLFRj58fT9UKM>2@{�C+

M ,<BCKML�H{I4,FP H « F * � 2 ��� 5<, H «± * � 2 ��� 5SRM>2I`>JBC;�,FKM@x��9WH 9<YA54,FI�,<H_±37lRMBDYzR�fMI`>2;SbcPi9<=c@D�G�,p>2;NK�,<5�9 ?�>AYA5w;`5SI4,FKML<@D��5SRM>WBDKj5O>2Kc;SBD5��N,UH:5ORc>WBDKv5S>2I`KT9<@ ;SRM>29<IN@�9|�F>AIS;2��5ORM>AIS>XHA,FIS>-,FKM>3>Xegfd>2YA5S;
5ORT9k5[5SRM>^EpBC;SY@,FbM;lBCKc;`5z9U=MBC@DBD5��3IS>A;SBCGc>2;[BCKa5ORM>~;S9<PW>V7:9|EF>AKpbcPJ=?>AIS;@+
4�KJZTL<bMIS>F�+ ± G 5ORM> � ) ��;`f?>AYA5SISbMP ,<HM5SRM>09<Kj5OBD;`�pP3PW>X5OISBDY >2KM>AISL<�wHA,FI H « ± * � 2 ��� �FY29<@CYAbM@�9k5O>2G9U5Q9�IS>2fcIS>2;`>2Kj5z9k5OBDE<>wPW9kegBCP�bMP 9<KcG�P3BCKcBCPJbMP ,<H�5ORM>^5S>2P3f.,FIS9<@�>XEH,F@Dbc5OB>,FKt�MBD;0fMIS>A;S>AKv5S>2G;+
*TI4,<P 5ORc>�fMBCYX5ObMI`>�BD5^BD;VY2@D>|9<I`@D�r>AEpBCGM>AKj5N5SRT9U5V5�7,�GMB>??>2I`>2Kj5~Y8,FbcfM@C>A; ,<H:P-,pGM>2;^9UIS>�>XegYABD5O>AG

9U505ORc>2;S>^5�7,�f.,FBDKj5O;2¦ � ) « � 9UKMGr±J9<fMfd>|9<Il9U58>AEF>AI`�aP3BCKcBCPJbMP �{5ORM>^;S9<PW>Q789|EF>AKvbMPJ=d>2IS;�9<IS>
>XegY2Bx5O>AG"9U5 H « F * � 2 ��� �z�p7lRMBC@D> � ) « �J9UKMG FJG�,<PWBDKT9U5O>l5ORc>V;Sfd>2YX5OISbcP�9U5:>AE<>2I`�iPi9qecBDPJbMP +
9 fc@�9<bM;`BC=M@D>8BCKj5S>2ISfcIS>A5O9U5OB>,FK�5ORT9k5,<KM>QBDKcH{>2I`;*H{I4,FP¯5SRM>[KpbcPW>AISBCY29<@MGT9k5z9~BC;*5ORT9k5:9k5n;`Pi9U@C@M] ovPi9UK
KvbMPJ=d>2IS;A��BCK">2@D@CBCfc;4,FBDGT9<@dLF>8,FP3>A5SISBD>2;2�g=.,U5OR"EgBD;SY@,FbM;[9<KMG�BCKM>AI`5SB�9<@?BCKM;�5z9<=MBD@CBx5OBC>A;nY29<K�=?>~GMI`BDEF>AK;+
}0RM>[BCKc;`5z9U=MBC@DBD5�� ,<H�5SRM>lBCKj5O>AISKT9U@cEpBC;SY@,FbM;_;SRM>29<I @�9|�F>AIS;A�pY@,FKM;`BC;`5SBCKML ,<H?5�7 ,N;S>X5O;�,<H?;`5z9U=M@C>0I1,F@C@D;2�

9<@D7:9|�p;(9<YAY8,FbMKj5S>2G HA,FI-,FKM@x�¶9�;`Pi9U@C@8H{IO9UYA5OB>,FK�,<HV5SRM>�54,<5z9U@[>AKM>2I`L<�H+ 9 K BCKc>2I`5SB�9<@:BCKM;�5z9<=MBD@CBx5��
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Y|9<K�LFI4,$7 ,FK�BD5NGMISBxEpBCKML"5ORM>W>2KM>AISL<��9U5wRMBDLFRM>2I~EU9<@Cbc>2;2��7lRMBCYzR�BCK�5SbMISK�;O9U5SbMIO9k5O>2;J9<KMG�ZMKT9<@C@x�
GMBC;S9<fMfd>|9<I`;8+ }0RM>^YX�gYA@C>^fd>2I`f?>X5ObT9U5S>2;l9<;85SBCP3>�LH,p>2; ,FK;+ 9 @x5OR�,<bMLFR"9U50>XEF>AI`�aPW9kegBCPJbcP�5SRM>^bMKg�
;`5O9<=M@C>Q>2KM>AISL<�iBC;:9<fMfMI1,$egBDPi9U5S>2@x��5�7 ,&,FI`GM>2I`; ,<H\PW9<LFKcBD5ObcGM>Q=cBCLFLF>AIn5SRT9<Ka9U5n5ORM>�Y8,FI`IS>2;`f.,<KMGMBCKcL
PWBDKMBCP�bMPr�p9<KcG(5ORM>~9<Kj5SBC;`�pP3PW>X5OI`BCY�Y@,FP3f.,FKc>2Kj5!,<H�5ORM>V��,q7 BC;:RMBCLFRc@D�3GMBC;1,FISGc>2IS>AGt�TBD5:G�,p>2;0K�,<5
LFBDE<>�9�;SBDLFKMBxZTY|9<Kj5lY@,FKj5OISBD=Mbc5SB2,FKa5<,�5ORc>N54,<5z9<@\>AKM>2I`L<�H+ #VK�5SRM> ,U5ORM>AIQRT9UKMGt�TBCK"5ORc>NZTI`;`5[>Xegfd>2I´�
BCP3>2Kj5	,UH�%�9<@CovbM;J� 7lBD5SR �J«�2�� 2�Fp�z�?54,i7lRMBDYzR�5ORM>JKvbMP3>2I`BCY29<@hBDKvE<>2;�5OBCLF9U5OB>,FKM;V9U=.,$EF>�GM>2;`Y2ISBD=?>AG
9<IS>N@CBDKMo<>AGt�M5ORc>2IS>~7:9<;QK7,W>XEgBDGM>2KcY2>0,UH*9<Kr9<=MI`bMfc5QBCKMYAIS>|9U;S> ,<Hh5SRM>NbMKM;`5O9<=M@D>N>AKM>2I`L<�F��7lRMBD@C>V5ORc>
EpBC;SbM9<@ ,F=M;`>2I`EU9U5SB2,FKc;[;`R�,$7:>AG�9�GMBD;4,FI`Lj9<KMB>E2>2Ga� ,$7 ;`5OI`bMYA5SbMIS> +
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}0RM>0]_9<I`5SRJfMI`>2Y2>A;S;`>2; 7lBD5ORJ9�f?>AISB>,gG ,<H?± � · 2 2Q�F>29<IS;�GcbM>:5<,V5SRM>:L<IO9|EpBD5��NZT>2@DGM;�,<HT5SRM> % ,�,FK�9<KcG
5ORM> D bMK�9<YA5SBCKML&,FK(5SRM>^]_9<I`5SRtsu;0>2�vbT9U54,FISBC9<@�=Mbc@CLF> +*}0RM>^BCKc�MbM>2KMYA> ,<H�5ORM>^]_9<I�5ORtsu;0fMIS>AY2>A;S;SB>,FKT9<@
P/,U5OB2,<K ,FK³5ORc>�Gc�pKT9<P3BCYA; ,<HNBD5S;i@CBD�vbMBCG ,Fbc5O>AIaY8,FI`>�RT9<;a=d>2>AK®BCKjEF>A;`5OBDLj9U5S>2G³5ORcI4,FbML<R GMBCI`>2YA5
KvbMPW>AISBDY|9<@v;SBDPJbM@C9U5OB>,FKM;*��^� D �<+k] @D@CBCfc;4,FBDGT9<@<Y29|EgBx5OBD>2;�7lBD5ORN;SPW9<@D@j>2@C@DBCfc5SBCYABD5OBD>2;A�27lBD5SR�9<KcGw7lBD5SR�,Fbc5
9�;SB>E2>|9U=M@C>(BDKMKM>AIJY8,FI`><� RT9|EF>"=d>2>AK�Y@,FKM;`BCGM>AIS>2G¶BDK ,FISGc>2IJ5<,.I`>2fMI1,gGcbMY2>"9<KcG Y8,FP3fM@C>APW>AKj5�5ORc>
>XegBC;�5OBDKML�>Xegf?>AISBDPW>AKv5O9<@�9<KMG"5ORc>8,FI`>A5OBDY|9<@?ZTKMGMBDKMLF;lBCK(5SRM>~LF>8,FfcRv�p;`BCY|9U@�Y@,FKj5O>�eg58+
6 IS>XEpB2,FbM;�KvbMP3>2ISBDY|9<@U7 ,FI`ov;�RT9|E<>nPW9<BCKc@D�[BCKjEF>A;`5SBCLj9U5S>2GN@�9<P3BCKM9<I?� ,$7l;�BCK~fMI`>2Y2>A;S;`BCKML[;SfMRc>2ISBDY|9<@

;SRM>A@C@D;:9<KcGiRT9|EF>QK�,<5n=?>A>2KW;SbMYAY2>2;`;`H{bM@�=?>X�H,FKMGi@CBCKc>|9<I`B2E2>AG�>2�vbT9U5SB2,FKM;�,<H�P/,<5SB2,FK�7lBx5ORi>A@C@DBCfM;1,FBCGT9U@
=.,<bMKMGT9<I`BC>A;8+h}0Rc>8YzRT9<@D@C>2KcLF>nH 9<YA>2GJBDKw5SRM>8fMI`>2;S>AKj5*IS>A;S>|9UISYzR�Y8,FKc;SBC;�5O;�BDKw5O9<ovBCKMLQBCKj5<,^9UY2Y8,<bMKj5h5ORc>
>@??>2YX5 ,<H�K�,FKM@DBCKM>29<ISBx5OBD>2;�7lRcBCYzR3IS>AE<>|9<@D;,UHtfT9<IS9<P-,FbMKj5 BCP3f.,<I`5z9UKMY2>8BDK ,FISGM>AI_54,^ZTKMGi=cBDH{bMI`Y|9U5SBCKML
;4,F@Dbc5OB>,FKM;0BDK"5SRM>^5OIS9<KM;SBx5OB>,FK(5<,�Rj�pGMI4,pGc�pKT9<P3BCY^BDKM;`5O9<=MBC@DBD5���+
}0RM>[;4,<@Cbc5SB2,FK ,<Hd5ORM>Q��9|EpBC>AI�� D 5<,FoU>2;_>2�vbT9U5SB2,FKc; HA,<I*BCKjEpBC;SYABCG��TbMBDGM;_BC;',FKM>!,<H�Y8,FKc;`5z9UKv5_EH,<I`5OBDYX�

BD5���� 6�,FBDKMY|9<I��><� �$�c� 2p�C+ ��BC;`Y8,F;`BD5���P-,gGcBDZT>A;�6 ,FBCKcY|9<I��><su;n;1,F@Cbc5SB2,FK�BDK35SRT9U5_5ORMBDKW] ovPi9UKW=O,FbMKMGM9<I`�
@�9|�F>AIS;l9<fcf?>29<I87lRMBCYzR"BDKi5ObMI`K";SfT9|7lK�BCKj5O>AISKT9<@?;SRM>29<I0@�9|�<>2IS;0>APi9UKT9U5OBDKML�H{I1,FP�YAISBx5OBCY29<@d@�9U5SBD5ObcGM>2;
���:bc;S;S>U� �$�HG � 
 �^>2I`;`7n>2@D@�� �|�F�j� 
?}0BC@CL<KM>2IA� �|�F�F� �<+ 9 5^@>,$7 fMIS>AY2>2;`;SB>,FK.IO9U5S>2;A�?7lRM>AK�5ORM>�E<>2@>,gYABD5��
ZT>2@DGM;89U;S;4,pY2BC9U5O>AGi7lBD5SRWEpBC;`Y8,Fbc;:Y8,<ISIS>AYA5SB2,FKM;:9<;S;`bMP3>�;SPW9<@D@ME<9U@CbM>A;89<KMG35ORM>[�TbMBDGi� ,$7®BC;_Pi9UBCKM@x�
9(;4,F@DBCGg�6=.,pGc�"I1,<5z9U5SB2,FK�9<I4,FbcKMG.9<K 9kegBD;	,FKM@x��;`@CBCL<Rv5S@D�"GMBD;SfM@C9<Y2>AG�H{I4,FP�5SRM>�Y8,FKj5O9<BCKM>AI�I1,<5z9U5SB2,FK
9kegBC;A�g5ORc>�� ,$7�BC;:@C9<P3BCKT9<I@+ 9 58RMBCLFRc>2I:fcIS>2YA>2;`;SB2,<KaIO9U5S>2;2�g5ORM>�9<KMLF@D>�=d>A5�7n>2>2K"5ORc>�Y8,<Kv5O9<BCKc>2I09<KcG
�TbMBDG�9keg>2;�BDKMY2I`>|9<;`>2;*9UKMG�5ORc>:GM>XEgBC9U5OB>,FKM;�H{I4,FP�9Q;1,F@CBDGg��=O,pGc�^I4,U5z9U5SB2,FKw@C>|9UGw5<,�;`5OI1,FKMLVK7,FKg��@DBCKM>29<I
>@??>2YX5O;8+
4�K 5ORcBC;�I`>2LFBDPW>U�h5ORc>(KvbMPW>AISBDY|9<@_;SBDPJbM@�9k5OB2,<KM;2��fMIS>A;S>2Kj5S>2G�BCK�YzRM9<fc5O>AI3±g�*RT9|EF>aI`>AE<>|9<@D>2G�5ORc>

BCKM;�5z9<=cBC@CBx5��3,<H*5SRM>�BDKv5S>2I`KT9<@�EgBD;SY@,FbM;V;`RM>|9<I�@�9|�F>AIS;�GcISBDE<>2K.=j��5ORM> � ) « � � 7lBx5ORrIS>2;`f?>AYA5^54,W5ORc>
�TbMBDG 9qecBD;X�NGMBD;`5SbMIS=T9UKMY2>A;-,UHQ5SRM>a=T9<;`BCY(� ,$7 + 9 5OI`B�9<G I`>2;1,FKT9<KMYA>"PW>AYzRT9<KMBD;SP BD;�IS>A;SfO,FKM;SBD=M@C>
HA,FI05ORM>~>�ecYABD5O9U5OB>,FKB,<H�5SRMBC;0ovBDKMG:,UH�BCKc;`5z9U=MBC@DBD5���7lRMBCYzR�PW9<KMBDH{>A;`5S;0BD5O;`>2@xHhBDK"5SRM>^HA,FISP ,<H�5�7,i;`>A5S;
,<H[Y8,F@DbMP3KT9<I�E�,FI`5SBCY2>A;2�*7lBD5SR�789|E<>2KvbMPJ=d>2I`;iGMB ?�>AISBCKcL�=j� ,FKM>"9UKMG KM>|9UIS@D��>2�vbT9<@nH{IS>2�vbM>AKMY2BD>2;A�
I4,<5O9U5OBDKML�BCKcGM>2fd>2KMGc>2Kj5O@x�3,<H�>|9<YzR:,<5ORM>AI[9<KMG"fMI4,<fT9<Lj9U5SBCKML�9UI4,FbMKcG"5SRM>^�TbMBDGr9qecBD;8+ }0RM>~>XegYABD5O>AG
P/,U5OB2,<KM;2� 7lRMBCYzR 9<IS>�;`�pP3PW>X5OI`BCY(7lBD5SR I`>2;`f?>AYA5i54,�5SRM>�>2�vbT9U54,FISBC9<@0fM@�9UKM><�nIS>2P3BCKcG ,UH J!,F;S;`=v�
789|E<>2;8+�}0RM>3f.,U5O>2Kj5SB�9<@',<H:H{IS>2>3;SRc>|9<IN@�9|�F>AIS;w9<;N;4,FbMI`Y2>A;0,<H0BDKM;`5O9<=MBD@CBD5��rRT9<;N=d>2>2K�f.,FBDKj5O>2G ,Fbc5
;SBDKMY2>�9W@2,FKML35OBDPW>N=j� M IS>A>2KM;`fT9<K¶� �|�HG � �89<KMG.BDKMGMBCY29U5O>AG ,FI`BCLFBDKT9<@D@D�(=j�L%�9<@Dopbc;V9<;�5SRM>�>�egfM@�9k�
KT9U5SB2,FK ,<H_RMBD;V>Xegfd>2I`BCP3>2Kj5z9<@�IS>A;SbM@x5O;�� �|�HG � �<+w��,"�pbM9<@CBx5z9U5SBDEF>NGMB ?�>AIS>2KcY2>2;~RT9|E<>3=d>2>AK.HA,FbMKMG BCK
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;SfMRc>2ISBDY|9<@0;`RM>2@D@C;�9<;�Y@,FKMYA>2ISKc;35SRM>a789|EF>���@DBCo<>(EpBD;SY8,<bM;�BCKM;�5z9<=MBD@CBx5���BDKMGMBDY|9U5SBCKML�5SRT9U5�5SRMBC;�P3>2YzRg�
9<KMBD;SP BD;JBCKcGM>2fd>2KMGc>2Kj5-,<Hl5ORM>";SRM9<f?>3,UH[5SRM>"Y8,FKj5O9<BCKM>AI8+�]*egfd>2I`BCP3>2Kj5O;�Y@,FbMfM@D>2G 7lBD5SR�5ORM>@,FI`�
9<@CI`>|9<Gg�a;SbML<LF>2;�5O>2G�5ORT9k505ORM>^7:9$Ev�"BDKM;`5O9<=MBC@DBD5��3>XegBD;`5O;[BCKa5SRM>~]n9UI`5OR�� %�9<@CovbM;A� �$� · � �C+
4�KMGc>2fd>2KMGM>AKj5O@D� ,<Ht5SRM>�Gc�pKT9UPWBDY2;�,<Ht5ORc>�=MbM@DoJ�TbMBDGt�p5SRM>�] ovPW9<Ki@C9$�<>2I`;:PW9$��=d>2Y@,FP3>�bMKM;�5z9k�
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