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ẑs

ψ

EarthSun

'$68_�93M72 ��S���S&��B�IXEHM!��BH= E =?68O3_ 'ZM?EH;<2

47bZEHG52 =?M?EHO34�L^B�M7; E =?68B�O34D2&%�684�=c:T2`= �
2525O 2 EHG 1 BHL!=?132 M72`L^25M725O3G52 L^M?EH;<254Db3M7254725OQ=?25@ 68O ��25G  
=?68B�O ��S>d�S ��bT25O3G525M � 	 � �!EHO3@ UV68I847B�O�� 	 � �.@32`= EH68I	=?132A4�=?25b34 M725\]9368M725@ =?B&=?M?EHO34�L^B�M7; :T2`= �
2525O
=?132W68O325M�=?6XEHI!L^M?EH;<254�6 �"�<EHO3@V%R� 7 EHO3@ =?132W:ZEHM�J�G525OQ=?M768G&M7BH= E =?68O3_ L^M?EH;<254�6 �	%W*+� EHO3@

���.*+� 7 S)��B*�
2`P�25M"�.68O =?13684NEHOZEHI>J�47684"��=?132<4�= E =?2<=?M?EHO34�L^B�M7; E =?68B�O =?1ZE =N684�;<B�4�=DL^M725\]9325OQ=?I>J
9�=?68I86 �525@ 684"=?132�B�O32�:T2`= �
2525O =?132��"�"EHO3@A��� L^M?EH;<2545S.��68O3G52�=?132�B�M768_�68OC@32`[ZO325@ L^B�M.:TBH=?1<BHL
=?1325472�L^M?EH;<254
684.=?132��.EHM�=?1)�3EN4�= EHO3@ZEHM7@ G5B�B�M7@368OZE =?2�=?M?EHO34�L^B�M7; E =?68B�O<G EHO :T2#bT25M�L^B�M7;<25@<=?B
=?M?EHO34�L^B�M7; EHOQJ _�6>P�25O bTB�476>=?68B�O�
 P�25I8B�G56>=KJR4�= E =?2HSc�#2`[ZO32 � =?1325O)��E @368M725G`=?68B�O G5B�4768O32c; E =?M76 %
M725IXE =?68O3_c=?132D�"�	L^M?EH;<2�=?B =?132N��� L^M?EH;<2 �36 S 2HS'�

�����
�

������
�
�� �	� �
�� �� �	� ���� �� �	� �
��
�� �
� �
�� �� �
� ���� �� �
� �
��
�� �	� �
�� �� �	� ���� �� �	� �
��

� �����



	 6 ��S A 7

��1325M72�4793bT25M747G5M768b�= � @325O3BH=?254+E�M7BH= E =?68O3_#L^M?EH;<2 �]4793bT25M747G5M768b�=��c@325O3BH=?254
EHO<68O325M�=?6XEHI�L^M?EH;<2
EHO3@�� � �YM725b3M7254725OQ=?4N=?132 68O3O325M�b3M7B�@393G`= S<�!132<bTB�476>=?68B�O 4�= E =?2 68O =?25M7;<4�BHL!�"��G5B�B�M7@368OZE =?254
6��� � �	� 7�684)=?M?EHO34�L^B�M7;<25@N=?B���� G5B�B�M7@368OZE =?254;6 �� � �	� 7Y=?13M7B�93_�1N=?132
=?M?EHO34�L^B�M7; E =?68B�ODM725IXE =?68B�O3471368b

�� � �	� � ����� �� � �	� � 6 ��S =37

�!13684"�3=?1325O)�3=?M?EHO34�L^B�M7;<4+=?132�=?13M7252�25I825;<25OQ=?4�BHL)=?132�bTB�476>=?68B�OA4�= E =?2HS
�!132�=?M?EHO34�L^B�M7; E =?68B�O BHL =?132�P�25I8B�G56>=KJ<4�= E =?2�684	G5B�;<b3I868G E =?25@<:QJ =?132�O3B�O� K68O325M�=?6XEHI3OZE =?93M72

BHL]=?132.M7BH= E =?68O3_
L^M?EH;<2HS�� L3E+P�25G`=?B�M �� 684�EH474793;<25@�=?B�:T2.E!bTB�476>=?68B�O�P�25G`=?B�M�@32`[ZO325@NM725IXE =?6>P�2$=?B



 �d �D 

EHO 68O325M�=?6XEHI3:ZEH472�bTB�68OQ=��Q:39�=	2&%�b3M725474725@ 68OC=?25M7;<4.BHL E�M7BH= E =?68O3_#L^M?EH;<2 ��=?1325O =?132�2&%�b3M725474768B�O
L^B�M+=?132D68O325M�=?6XEHI @325M76>PHE =?6>P�206 ������ 7+G EHOW:T2�2&%�bZEHO3@325@&68OA=?25M7;<4�BHL$=?132�@325M76>PHE =?6>P�2�M725IXE =?6>P�2#=?B
=?132�M7BH= E =?68O3_cL^M?EH;<2�EH4+L^B�I8I8B*��4"�

���
��� 6 �� 7 �

���
��� 6 �� 7 � � �	 � � �� 	 6 ��S ? 7

��1325M72 � �	 � 684�=?132<EHO3_�93IXEHM�P�25I8B�G56>=KJ BHL	=?132 M7BH= E =?68O3_ L^M?EH;<2-��6>=?1 M72547bT25G`=D=?BA=?132 68O325M�=?6XEHI
L^M?EH;<2 EHO3@�
 ���� M725b3M7254725OQ=?4&E M7BH= E =?68O3_ @325M76>PHE =?6>P�2���6>=?1�M72547bT25G`= =?B =?68;<2HS �!132 68O325M�=?6XEHI

P�25I8B�G56>=KJ ������ 6 �� 7+G EHO)�ZBHL$G5B�93M7472 �TEHI847BC:T2�2&%�b3M725474725@ 68O =?25M7;<4�BHL$2&%3EHG`=?I>J =?132�4?EH;<2�bTB�476>=?68B�O
P�25G`=?B�M���M76>=7=?25O 68OA=?25M7;<4!BHL$68O325M�=?6XEHI G5B�B�M7@368OZE =?254 6 ��!7&�3=?1ZE =�684"�

���
��� 6 �� 7 �

���
��� 6 � � � ��!7 � 6 ��S :37

�!132#=?M?EHO34�L^B�M7; E =?68B�O<; E =?M76 % � � � @3B�254+O3BH=!@325bT25O3@ B�O =?68;<2 ��47BC934768O3_C�"\]9ZE =?68B�O 6 ��S ? 7"=?B
M72$��M76>=?2��"\]9ZE =?68B�O�6 ��S :37
b3M7B�@393G5254

� � � ������ 6���!7 �
���
��� 6 �� 7 �

�
�
��� 6 �� 7 � � �	 � � �� 	 6 ��S g 7

B�M
� � ��� �� �

� �� � � �	 � � �� 	 6 ��S e 7

��1325M72
� �� �

���
��� 6 ��!7 ' � �� � �
�

��� 6 �� 7 � 6 ��S>d*@ 7

�!132D\]9ZEHOQ=?6>=KJ � ���684+=?132D68O325M�=?6XEHITP�25I8B�G56>=KJ 2&%�b3M725474725@ 68O 68O325M�=?6XEHI G5B�B�M7@368OZE =?254"� ��1368I82 � �� 684
E�M7BH= E =?68O3_�P�25I8B�G56>=KJ 2&%�b3M725474725@A68O =?25M7;<4	BHL M7BH= E =?68O3_�G5B�B�M7@368OZE =?2545S"��2 EHM7M?EHO3_�68O3_�=?132�=?25M7;<4
68O �"\]9ZE =?68B�O�6 ��S e 7Db3M7B�@393G5254 =?132A@3254768M725@ =?M?EHO34�L^B�M7; E =?68B�O L^M7B�; �"�D=?B ��� G5B�B�M7@368OZE =?254"�
6 S 2HS'�

� �� � �	�
� � � ��� �� � �	�
�

� �	 � � �� � �	� � 6 ��S>d�d27

�KOWEC4768;<68IXEHM	; EHO3O325M"�3=?132�4�= E =?2�=?M?EHO34�L^B�M7; E =?68B�O34
L^M7B�; ��� =?B �"�	L^M?EH;<254�EHM72 ��M76>=7=?25O

�� � �	� �
� � � �� � �	� 	 6 ��S>d �37

� �� � �	� �
� � ��� � �� � �	� � � �	 � � �� � �	��� 	 6 ��S>d�� 7



 �d��N 

��1325M72 � � � � � � � � � � S96 ��BH=?2�=?1ZE =+=?132�4793bT25M747G5M768b�=?4 � EHO3@ ����68I8I :T2�@3M7B�b3bT25@ L^M7B�; =?132

P�25I8B�G56>=KJW2&%�b3M725474768B�O34�=?13M7B�93_�13B�9�=#=?132CM725; EH68O3@325M�BHL.=?132N=?2&%�= SN��O3I825474�BH=?1325M ��68472C4�= E =?25@)�
68O325M�=?6XEHIFP�25I8B�G56>=?682548��68I8IT:T2#2&%�b3M725474725@W68OA68O325M�=?6XEHIFG5B�B�M7@368OZE =?254!EHO3@AM7BH= E =?68O3_NP�25I8B�G56>=?682548��68I8I
:T2�2&%�b3M725474725@&68O M7BH= E =?68O3_CG5B�B�M7@368OZE =?2545S 7

�!132N����G5B�B�M7@368OZE =?2�L^M?EH;<2#684!G5M793G56XEHI 68O P�68479ZEHI86 �568O3_N=?132�47B�I89�=?68B�O34
=?1ZE =�EHM72�b3M7B�@393G525@

L^M7B�; =?132C=?13M7252<4�=?25b ;<2`=?13B�@3B�I8B�_HJ�S ��68O3G52 ;<B�4�=�BHL
=?132<G5B�;<b39�= E =?68B�O34�68O =?13684.�
B�M,� EHM72
bT25M�L^B�M7;<25@C68Oc=?132!68O325M�=?6XEHI]L^M?EH;<2 �H=?132+=?M?EHO34�L^B�M7; E =?68B�ON:T2`= �
2525O �"�$EHO3@ ��� L^M?EH;<254"684a934725@
2&%�=?25O3476>P�25I>JA=?13M7B�93_�13B�9�=!=?132�47B�I89�=?68B�O b3M7B�G525474"�Z2547bT25G56XEHI8I>J @393M768O3_ 68O3b39�=�EHO3@RB�9�=?b39�= S

� ��� ��� ��� ����
�� 
 
���� 
�����
�� � 
�� ��� �	� � 
�������
 � � � ��� � � ��
 
 ��� � ��
��������

��68O3G52#=?132�M7254�=?M768G`=?25@A=?13M7252�:TB�@�J 25\]9ZE =?68B�O34!BHL);<BH=?68B�O 1ZE P�2�O3B/�]O3B*��OWEHOZEHI>J]=?68G EHIT47B  
I89�=?68B�O)� PHEHM768B�934"EHb3b3M7BQEHG 13254"1ZE P�2!:T2525O @32`P�25I8B�bT25@C=?B#_QEH68Oc68O34768_�1Q=a68OQ=?B�=?132!G 1ZEHM?EHG`=?25M7684�=?68G54
BHL)=?132D;<BH=?68B�O S.*	JA; E �]68O3_ G525M�= EH68OWEH474793;<b�=?68B�O34+=?1ZE =�4768;<b3I86>L J<=?132�b3M7B�:3I825;5�ZEHOZEHI>J]=?68G EHI
=?B�B�I84CG EHO :T2R@32`P�25I8B�bT25@ =?B =?B EH68@ 68O =?132 472 EHM7G 1 L^B�M bZEHM�=?68G593IXEHMc47B�I89�=?68B�O345S �#�
B 4793G 1
EHb3b3M7BQEHG 13254"�);c93I>=?6  KG5B�O368GcEHOZEHI>J�47684�EHO3@ @�J�OZEH;<68G EHIa4�J�4�=?25; =?1325B�M�J 6 �����97#EH4DEHb3b3I86825@ =?B
=?132 =?13M7252A:TB�@�J b3M7B�:3I825;5�"EHM72 b3M7254725OQ=?25@ 1325M72HS ��b3b3I868G E =?68B�O BHL�:TBH=?1 ;c93I>=?6  KG5B�O368G54NEHO3@
������M725I868254+B�ORbZEHM�=?68G593IXEHM
L^B�M7;<4+BHL$=?132�M7254�=?M768G`=?25@ =?13M7252�:TB�@�JA25\]9ZE =?68B�O34!BHL$;<BH=?68B�O S

�!132�@325M76>PHE =?68B�OCBHLT=?132�_�BfP�25M7O368O3_�@36�� 25M725OQ=?6XEHI325\]9ZE =?68B�O34":T25_�68O34":QJ<EH474793;<68O3_#=?1ZE ="=?132

; EH474�BHL	=?132 =?1368M7@ :TB�@�J 6^2HS _3S'��=?132 47bZEHG525G5M?E L =&7�684�O325_�I868_�68:3I82cEH4�G5B�;<bZEHM725@ =?BA=?132<BH=?1325M
= �
B��3EHO3@<=?1325M72`L^B�M72 ��@3B�254
O3BH=+E � 25G`=
=?132�;<BH=?68B�O BHL =?132�= �
Bcb3M768; EHM7682545S$�!132�=?68;<2�13684�=?B�M�J
L^B�M�=?132C;<BH=?68B�OWBHL"=?132Cb3M768; EHM768254�684�=?1325O EH474793;<25@(�]O3B*��O EH4�E 47B�I89�=?68B�OW=?BAE = �
B :TB�@�J
b3M7B�:3I825;RS06^�KO b3M?EHG`=?68G52 �Y6>=#684�E PHEH68IXEH:3I82�L^M7B�; 25b31325;<25M7684#@ZE = E�S 7 �!1325472C= �
BREH474793;<b�=?68B�O34
2�� 25G`=?6>P�25I>J M725@393G52#=?132#O]93;c:T25M+BHL�@325_�M725254!BHLYL^M72525@3B�; 68O =?132#b3M7B�:3I825; =?BN=?13M7252HS"�!1ZE =!684"�
=?132�b3M7B�:3I825; 684!@32`[ZO325@&EH4!=?132�;<BH=?68B�O BHL)=?132�68O�[ZO36>=?254768; EHIT; EH474�93O3@325M!=?132�68O �Z9325O3G52�BHL

= �
B<b3M768; EHM768254"��1325O3G52�=?132�OZEH;<2()�M7254�=?M768G`=?25@�+ =?13M7252�:TB�@�JAb3M7B�:3I825;RS

�!132W;<BH=?68B�O BHL�=?132Rb3M768; EHM768254cG EHO :T2R;<B�@325I825@ 68O E O]93;c:T25M BHL �+E J�45S��!132R;<B�4�=

G5B�1325M725OQ=A;<B�@325I!M7254793I>=?4<L^M7B�; =?132WEH474793;<b�=?68B�O BHL�G5B�O368GR;<BH=?68B�O BHL#=?132R= �
B b3M768; EHM768254
EH:TB�9�=D=?132568MD:ZEHM�J�G525OQ=?25M"�a4768O3G52<=?132<=?1368M7@ :TB�@�J 1ZEH4N68O�[ZO36>=?254768; EHIa; EH4745S � L+=?132 M725IXE =?6>P�2
;<BH=?68B�O&BHL.=?132Cb3M768; EHM768254�684#;<B�@325I825@ EH4�25I8I868b�=?68G �F=?132CM7254793I>=?68O3_A47B�I89�=?68B�OWL^B�M#=?132C;<BH=?68B�O



 �d�Ac 

BHL�=?132 47bZEHG525G5M?E L = 684c=?25M7;<25@ E&47B�I89�=?68B�O =?B&=?1320)�25I8I868b�=?68G�+RM7254�=?M768G`=?25@ =?13M7252A:TB�@�J b3M7B�:� 

I825; 6 �.� ��*+,87 '"I86 �H2$��68472 �.6>L�=?132 M725IXE =?6>P�2AbZE =?1 BHL�=?132A= �
B b3M768; EHM768254c684CEH474793;<25@ =?B :T2
G568M7G593IXEHM"��=?1325O =?132Db3M7B�:3I825; 684!IXEH:T25I825@REH4!=?132 )�G568M7G593IXEHM +CM7254�=?M768G`=?25@ =?13M7252D:TB�@�JAb3M7B�:3I825;

6 �+� ��*+,87 SY� =N;<68_�1Q=�:T2 @3254768M?EH:3I82C=?BR93472 E ;<B�M72C_�25O325M?EHI.;<B�@325I$=?1ZE =D68O3G5B�M7bTB�M?E =?254#=?132
EHG`=?9ZEHIYO3B�O� KbT25M768B�@368G�OZE =?93M72�BHL)=?132�b3M768; EHM�J ;<BH=?68B�O S"��B*�
2`P�25M"�T934768O3_ 25b31325;<25M768@3254�@3B�254
O3BH=�4�=?M768G`=?I>J 4?E =?684�L J =?132�@36�� 25M725OQ=?6XEHI 25\]9ZE =?68B�O34+L^B�M+=?132�;<BH=?68B�O BHL)=?13M7252�:TB�@368254�'36>=�684�EHI847B

93O3O325G525474?EHM�J 68O b3M725I868;<68OZEHM�J<EHOZEHI>J�472545S	%WEHOQJA93472`L^93IYEHOZEHI>J]=?68G EHITM7254793I>=?4!EHM72�E PHEH68IXEH:3I82�93O� 

@325M�=?132cEH474793;<b�=?68B�O&BHL.G5B�O368GN;<BH=?68B�O L^B�M�=?132cb3M768; EHM768254"�Z=?1]934�E G5B�O368GNM725b3M7254725OQ= E =?68B�O 684
4725I825G`=?25@ L^B�M
=?132�@325M76>PHE =?68B�OAE =!=?13684
=?68;<2HSa�!132�25\]9ZE =?68B�O34!BHL);<BH=?68B�O L^B�M
=?132��.� ��*+,���68I8I
:T2D@32`P�25I8B�bT25@&1325M72 �T4768O3G52�=?132c�+� ��*+, G EHOW:T2D4713B*��OW=?B :T2NE 4793:3472`=�BHL$=?132N�.� ��*+, L^B�M
ECb3M768; EHM�J B�M7:36>=�25G5G525OQ=?M768G56>=KJABHL �525M7B3S

�!132 :ZEH4768GcP�25G`=?B�M�25\]9ZE =?68B�O BHL
;<BH=?68B�O&M725IXE =?68O3_ =?132CL^B�M7G5254�EHG`=?68O3_AB�O =?132 47bZEHG525G5M?E L =

6^@325O3BH=?25@ ��6>=?1R4793:347G5M768b�= � 7	=?B 6>=?4!68O325M�=?6XEHI EHG5G525I825M?E =?68B�O G EHOR:T2.��M76>=7=?25O 68OA=?132�L^B�M7;5�

��
� ��� �

� ���� �� � 6 ��S>d�A 7

��25M72�=?132�b3M768;<2!M725b3M7254725OQ=?4
@36�� 25M725OQ=?6XE =?68B�O/��6>=?1 M72547bT25G`=	=?BD@368;<25O34768B�OZEHI�=?68;<2!EHO3@<4793bT25M� 
47G5M768b�= �&@325O3BH=?254D@36�� 25M725OQ=?6XE =?68B�O M725IXE =?6>P�2c=?BWEHO 68O325M�=?6XEHI$B�:34725M�P�25M5S �!132<bTB�476>=?68B�O&P�25G`=?B�M
�� � 684�@32`[ZO325@&L^M7B�; =?132N:ZEHM�J�G525OQ=?25M#BHLa=?132Nb3M768; EHM�JA4�J�4�=?25; =?B<=?132N47bZEHG525G5M?E L = S-6 ��252c'$68_  
93M72 ��S>d�S 7N�!132#M7254793I>= EHOQ=
L^B�M7G52�P�25G`=?B�M ��

�
684.=?132#4793; BHL)EHI8IF_�M?E P�6>= E =?68B�OZEHI�L^B�M7G5254!EHG`=?68O3_NB�O

=?132 47bZEHG525G5M?E L =!��6>=?1 ; EH474
� �
Sc�!132CL^B�M7G52C=?25M7; B�O =?132CI82`L =�BHL+�"\]9ZE =?68B�O 6 ��S>d�A 7�G EHO :T2

2`PHEHI89ZE =?25@AL^M7B�; =?132�68OQP�25M7472D47\]9ZEHM72DIXE���BHL$_�M?E P�6>=KJ3�3=?1ZE =�684"�

��
� �

�

�
� 	 � �

� �� 	 � �
�
�� 	 � �

�
� � � �

� �� � � �
�
�� � � 	 6 ��S>d2=37

��1325M72 � 684N=?132A93O36>P�25M74?EHI!_�M?E P�6>= E =?68B�OZEHI	G5B�O34�= EHOQ=��
� 	

EHO3@
� �

EHM72 =?132A; EH4747254 BHL�=?132

b3M768; EHM768254"� EHO3@ �� 	 � EHO3@ �� � � EHM72"=?132.bTB�476>=?68B�O#P�25G`=?B�M74�L^M7B�; =?132.b3M768; EHM768254 =?B!=?132.47bZEHG525G5M?E L = S

6 ��252D'$68_�93M72 ��S>d�S 7 �
B�;c:368O368O3_ �"\]9ZE =?68B�O34 6 ��S>d�A 7
EHO3@�6 ��S>d2=37
b3M7B�@393G5254

� ���� �� � �

�
� 	

� �	 �
�� 	 � �

�
� �

� �� �
�� � � � 6 ��S>d*? 7

'ZB�M<E 47B�I89�=?68B�O b3M7B�G525474<=?1ZE = 684 EH4<_�25O325M?EHI�EH4<bTB�474768:3I82 �
=?13684<25\]9ZE =?68B�O 684 M72$��M76>=7=?25O 68O

EAO3B�O� K@368;<25O34768B�OZEHI)L^B�M7;RS �)B @3BR47B��)@32`[ZO32 =?132CL^B�I8I8B*��68O3_ G 1ZEHM?EHG`=?25M7684�=?68G \]9ZEHOQ=?6>=?68254#L^B�M



 �d2=D 

; EH474 6����$7&�3I825O3_H=?1
6����&7&�ZEHO3@ =?68;<2�6��	� 7&�
� � � � 	 � � � '
� � ��� 	 � '
� � � � � ���

� � � 	 6 ��S>d2:37

��1325M72 � 	 � 684"=?132�4725;<6 <�; E*17B�M"E2%�684.EH4747B�G56XE =?25@���6>=?1C=?132�M725IXE =?6>P�2!;<BH=?68B�OCBHLT=?132�b3M768; EHM7682545S
��6>P�25OA=?1325472�G 1ZEHM?EHG`=?25M7684�=?68G�\]9ZEHOQ=?6>=?68254"��=?132�O3B�O� K@368;<25O34768B�OZEHIT_�M?E P�6>= E =?68B�OZEHITG5B�O34�= EHOQ=�:T2  
G5B�;<254�93O36>=KJ3��=?1ZE =�684 �

� �
� � � � ���� ��� � d � 6 ��S>dfg 7

�!132�O3B�O� K@368;<25O34768B�OZEHITL^B�M7; BHL"�"\]9ZE =?68B�O
6 ��S>d*? 7
G EHO =?1]934�:T2.��M76>=7=?25O

��� �� �
�

6�d
�
� 7� � ��

�

�� � �� 	 6 ��S>dfe 7

��1325M72D@3BH=?4�@325O3BH=?2�@36�� 25M725OQ=?6XE =?68B�O ��6>=?1 M72547bT25G`=�=?B O3B�O� K@368;<25O34768B�OZEHIT=?68;<2�EHO3@

�� � �� �� � ' �� � �� 	 �� � ' �� � �� � �� � 	 6 ��S�� @ 7
6�d

�
� 7 � � 	� � ' � � � �� � 	 6 ��S���d27

EHM72#=?132�M7254793I>=?68O3_ O3B�O� K@368;<25O34768B�OZEHITPHEHM76XEH:3I82545S

��68;<68IXEHM�=?B =?132<EHb3b3M7BQEHG 1 934725@ :QJ ,)25M7O368G � E � � 	 
�� E :ZEHM�J�G525OQ=?M768G<M7BH= E =?68O3_AL^M?EH;<256 *+� 7
1ZE P�68O3_AB�M�=?13B�O3B�M7; EHI�93O36>=�P�25G`=?B�M74 �� � � �� � �YEHO3@ �� � 6 EH4#@32`[ZO325@ 68O '$68_�93M72 ��S>d27&� 684�934725@ =?B
��M76>=?2�=?132�bTB�476>=?68B�O P�25G`=?B�M �� S"�KO325M�=?6XEHI8I>JC@36�� 25M725OQ=?6XE =?68O3_!��6>=?1 M72547bT25G`=+=?BcO3B�O� K@368;<25O34768B�OZEHI
=?68;<2.b3M7B�@393G5254)=?132 �]68O325; E =?68G.2&%�b3M725474768B�O34$L^B�M�=?132	P�25I8B�G56>=KJDEHO3@cEHG5G525I825M?E =?68B�ONBHL�=?132
47bZEHG52  
G5M?E L = S!�!132DL^B�I8I8B*��68O3_/�]68O325; E =?68G�P�25G`=?B�M�25\]9ZE =?68B�O34�M725b3M7254725OQ=#=?132NbTB�476>=?68B�O)��P�25I8B�G56>=KJ3� EHO3@
EHG5G525I825M?E =?68B�OABHL$=?132�47bZEHG525G5M?E L =�68OA=?25M7;<4!BHLa*+��G5B�B�M7@368OZE =?254"�

�� � � �� � � � �� � � � �� � 	 6 ��S�� �37
����� � 6 �� �

�

�� � 7 �� � ��6 �� � �� � 7 �� � � �
� �� � 	 6 ��S���� 7

��� �� � � 6 ��
�

�� � � 7
�

6 �� � � � �� �� 7�� �� � � � 6 ��
�

�� � � 7 ��6 �� � � � �� �� 7�� �� � � �
� �� � 	 6 ��S�� A 7

��1325M72 �� EHO3@ �� EHM72�=?132cEHO3_�93IXEHM!P�25I8B�G56>=KJREHO3@&EHO3_�93IXEHM�EHG5G525I825M?E =?68B�O)�ZM72547bT25G`=?6>P�25I>J3� BHL$=?132
*+� L^M?EH;<20��6>=?1 M72547bT25G`= =?B =?132A68O325M�=?6XEHI	L^M?EH;<2HS ��4768O3_ =?132AB�M7:36>= EHI
bZEHM?EH;<2`=?25M74 � 4725;<6  
; E*17B�M.E2%�684 6 � 7&�]25G5G525OQ=?M768G56>=KJ�6��27&��EH4 �
25I8ITEH4"=?132�25G5G525OQ=?M768G�EHO3B�; EHI>J 6��-7aBHL =?132�b3M768; EHM768254"�



 �d*?N 

=?132�\]9ZEHOQ=?6>=?68254 �� EHO3@ �� G EHOR:T2.��M76>=7=?25O 68O O3B�O� K@368;<25O34768B�OZEHITL^B�M7; EH4

�� �

� d
�

� �
6�d

�

��G5B�4 �-7 � 	 6 ��S��3=37

�� �
�

����4768O � � d
�

� �
6�d

�

��G5B�4 �-7 � � 6 ��S�� ? 7

��BH=?2W=?1ZE =���:QJ @32`[ZO36>=?68B�O)�!=?132&4725;<6  K; E*17B�M E2%�684 BHL�=?132&B�M7:36>=ABHL�=?132 47; EHI8I825M<b3M768; EHM�J
M725IXE =?6>P�2<=?BW=?132 IXEHM7_�25MN684N93O36>=KJ 68O O3B�O� K@368;<25O34768B�OZEHI.93O36>=?4"�.EHO3@ =?1]934"�.@3B�254cO3BH= EHb3bT2 EHM
2&%�b3I868G56>=?I>JR68O =?132<EH:TBfP�2 2&%�b3M725474768B�O345S 'ZM7B�; =?132CP�25G`=?B�MD_�25B�;<2`=?M�J�6^47252 '$68_�93M72 ��S>d27&� =?132
O3B�O� K@368;<25O34768B�OZEHI"bTB�476>=?68B�O P�25G`=?B�M74 �� � �� 	 ��� ���NL^M7B�; =?132 �.EHM�=?1 =?BW=?132 47bZEHG525G5M?E L =<EHO3@

EHI847B �� � �� � ��� ����L^M7B�; =?132 %RB�B�O =?B =?132<47bZEHG525G5M?E L =NG EHO :T2<2&%�b3M725474725@ 68O =?25M7;<4�BHL!*+�
G5B�B�M7@368OZE =?254�EH4

�� � 6 � � � 7 �� � � � �� � � � �� � 	 6 ��S��3:37
�� � 6 �

�

6�d
�
� 7,7 �� � � � �� � � � �� � � 6 ��S��Hg 7

�
B�;c:368O368O3_��"\]9ZE =?68B�O3496 ��S�� A 7&� 6 ��S��3:37&�QEHO3@�6 ��S��Hg 7)68OQ=?B 6 ��S>dfe 7�b3M7B�@393G5254"=?132!@3254768M725@<25\]9ZE  
=?68B�O34!BHL$;<BH=?68B�OAG5B�;<b3I82`=?25I>J 68OA=?25M7;<4!BHL$O3B�O� K@368;<25O34768B�OZEHI \]9ZEHOQ=?6>=?68254"�

6 ��
�

�� � � 7
�

6 �� � � � �� �� 7 �
�

6�d
�
� 7"6 � � � 7� � �

� 6 � �

6�d
�
� 7,7� � 	 6 ��S��He 7

6 ��
�

�� � � 7 ��6 �� � � � �� �� 7 �
�

6�d
�
� 7 �� � �

� �� � 	 6 ��S �3@ 7

�
� �

�

6�d
�
� 7 �� � �

� �� � � 6 ��S ��d27

UV1325O G5B�;c:368O325@
��6>=?1 �"\]9ZE =?68B�O34 6 ��S��3=37�EHO3@ 6 ��S�� ? 7&�)=?1325472 25\]9ZE =?68B�O34cBHL!;<BH=?68B�O J�6825I8@
=?13M7252A4725G5B�O3@ <�B�M7@325M 47G EHIXEHMN@36�� 25M725OQ=?6XEHI
25\]9ZE =?68B�O34cL^B�MD=?132A;<BH=?68B�O BHL!=?132A47bZEHG525G5M?E L =<68O
=?132W�.� ��*+,-68O =?25M7;<4 BHL�*+EHM�J�G525OQ=?M768GW��BH= E =?68O3_ G5B�B�M7@368OZE =?2545S �!132&�+� ��*+,�25\]9ZE =?68B�O34

BHL
;<BH=?68B�O EHM72CB�:�= EH68O325@ L^M7B�; =?132 ;<B�@325I$L^B�M#=?132 �.� ��*+,�:QJ&[ %�68O3_A=?132 25G5G525OQ=?M768G56>=KJ BHL
=?132Db3M768; EHM�J ;<BH=?68B�O =?B E G5B�O34�= EHOQ=�PHEHI8932�BHL �525M7B 68OR�"\]9ZE =?68B�O34-6 ��S��3=37+EHO3@ 6 ��S�� ? 7 S	�!13684
25I868;<68OZE =?254 � L^M7B�; =?132N25\]9ZE =?68B�O34�BHL";<BH=?68B�O 4768O3G52DL^B�M � � @ �F6>=�684�EHb3bZEHM725OQ=�=?1ZE = �� � @ �
EHO3@ �� � d�68O O3B�O� K@368;<25O34768B�OZEHIT93O36>=?45S"�!1325M72D684+O3B��]O3B*��OW_�25O325M?EHI G5I8B�4725@ <]L^B�M7; 47B�I89�=?68B�O

=?B 256>=?1325M L^B�M7; BHL�=?1325472 @36�� 25M725OQ=?6XEHI�25\]9ZE =?68B�O345S(�!1325M72`L^B�M72 ��6>= 684 O325G525474?EHM�J =?B @32`=?25M� 

;<68O32!=?132�47bZEHG525G5M?E L =+;<BH=?68B�O<256>=?1325M.=?13M7B�93_�1 47B�;<2�=KJ�bT2#BHLYEHOZEHI>J]=?68G EHIZB�M	4725;<6 <�EHOZEHI>J]=?68G EHI



 �d2:D 

EHb3b3M7B�%�68; E =?68B�O b3M7B�G525474"�.B�MD=?13M7B�93_�1 @368M725G`=cO]93;<25M768G EHI	68OQ=?25_�M?E =?68B�O BHL!=?132 25\]9ZE =?68B�O34NBHL
;<BH=?68B�O S

� ��� ��� � � � � � � � ��� 
 � ����
�� � � ������
 � 
 � 
�� ��� �	� � 
�������
 � � � ��� � � � 
 
 ��� � ��
��������

�!132 4�= E =?2<=?M?EHO3476>=?68B�O ; E =?M76 % 6 ����%�7�68O =?13684!�
B�M,� M725b3M7254725OQ=?4<ERI868O32 EHM�M725IXE =?68B�O3471368b
:T2`= �
2525O G 1ZEHO3_�254 68O =?132A4�= E =?2 E =C47B�;<2 =?68;<2 � ��EHO3@ G 1ZEHO3_�254C68O =?132A4�= E =?2AE =c=?68;<2 � � S
�#2`[ZO325@ EH4�4793G 1)�T=?132C����% B�O3I>J 1ZEH4�;<2 EHO368O3_<M725IXE =?6>P�2�=?B E<47bT25G56>[ZGNM72`L^25M725O3G52c47B�I89�=?68B�O S

�"\]9ZE =?68B�O34	_�BfP�25M7O368O3_D=?132�25I825;<25OQ=?4	BHL =?132�4�= E =?2�=?M?EHO3476>=?68B�O ; E =?M76 %CG EHO :T2�@325M76>P�25@ 68O =?132
M7254�=?M768G`=?25@C=?13M7252�:TB�@�JNb3M7B�:3I825;RSa'ZM7B�;0=?132!25\]9ZE =?68B�O34"BHLT;<BH=?68B�Oc68O<��25G`=?68B�O ��S � ��=?132�����%
L^B�M
G525M�= EH68O =KJ�bT254!BHL)EHM7G54+68O<=?132#25I8I868b�=?68G�M7254�=?M768G`=?25@ =?13M7252#:TB�@�J<b3M7B�:3I825; EHM72#_�BfP�25M7O325@ :QJ

EC; E =?M76 % @36�� 25M725OQ=?6XEHI 25\]9ZE =?68B�O BHL)=?132�L^B�M7; � 	 
��
�
��� 6��.6 � 	 � � 7,7 ��� 6 � 7��.6 � 	 � � 7 	 6 ��S � �37

��1325M72��.6 � 	 � � 7�684�=?132 ����% L^M7B�; =?68;<2 � �a=?B =?68;<2 � S��!132C; E =?M76 % � 6 � 7�684#E ?2%�? ; E =?M76 %
BHL
=?68;<2cPHEHM�J�68O3_ bZEHM�=?6XEHI"@325M76>PHE =?6>P�254�=?1ZE =D684�2`PHEHI89ZE =?25@ EHI8B�O3_A=?132<M72`L^25M725O3G52 bZE =?1 S �!13684

; E =?M76 % G EHOR:T2�M725b3M7254725OQ=?25@&68O =?25M7;<4�BHL)L^B�93M �2% � 4793:3; E =?M768G5254�EH4

� 6 � 7 �
��
�

	
�

�
�


��
� 6 � 7 � �� 6 � 7�� � �� 6 � 7��
� �

 	 6 ��S � � 7

��1325M72�=?132�; E =?M76 % 	
�
684+=?132 �2% � �525M7B<; E =?M76 % ��=?132�; E =?M76 % �

�
684
=?132 �2% �C68@325OQ=?6>=KJ ; E =?M76 % �

EHO3@ =?132�; E =?M76 %�� 684!@32`[ZO325@R=?B :T2

����

������
�

@ d�@

�

d @ @
@ @ @

� �����

 � 6 ��S � A 7

�!132c\]9ZEHOQ=?6>=?68254 �� 6 � 7�EHO3@ �� 6 � 7�EHM72D=?132c47G EHIXEHM�O3B�O� K@368;<25O34768B�OZEHI�2&%�b3M725474768B�O34#L^B�M�EHO3_�93IXEHM
P�25I8B�G56>=KJDEHO3@cEHO3_�93IXEHM�EHG5G525I825M?E =?68B�OD@32`[ZO325@c68Oc�"\]9ZE =?68B�O34#6 ��S��3=37YEHO3@ 6 ��S�� ? 7YEHO3@N2`PHEHI89ZE =?25@
E =�=?68;<2 � S��!132N; E =?M76 %�
��
� 6 � 7!684�=?132D4�J�;<;<2`=?M768G�; E =?M76 % BHL"4725G5B�O3@&bZEHM�=?6XEHIY@325M76>PHE =?6>P�254
BHL)=?132�b3472593@3B bTBH=?25OQ=?6XEHI�
���6>=?1 M72547bT25G`=�=?B � 	 � �ZEHO3@ �

����1325M72�
0684!@32`[ZO325@&EH4


 �� d
�
�� ��� � � � � ��� � 6�d

�
� 7� � � � 	 6 ��S � =37



 �dfgN 

EHO3@ 684�EHI847B 2`PHEHI89ZE =?25@ EHI8B�O3_ =?132 M72`L^25M725O3G52 EHM7G E =�=?68;<2 � S<��68O3G52 � 6 � 7#684�E L^93O3G`=?68B�O BHL
=?132C4�= E =?2CG5B�M7M72547bTB�O3@368O3_A=?B =?132C68O�[ZO36>=?254768; EHI�; EH474"�Y6>=�684#O325G525474?EHM�J =?BA68OQ=?25_�M?E =?2 �"\]9ZE  
=?68B�O�6 ��S � �37.EHI8B�O3_.��6>=?1<=?132�25\]9ZE =?68B�O34
BHL ;<BH=?68B�O<68O �"\]9ZE =?68B�O34.6 ��S��He 7&� 6 ��S �3@ 7&��EHO3@(6 ��S ��d27
68O B�M7@325Mc=?B B�:�= EH68O E&O]93;<25M768G EHI+47B�I89�=?68B�O L^B�MN=?132R����% 68O =?132 �.� ��*+, 6^B�M<�+� ��*+, 6>L� � @ 7 Sa��4	E�bTB�68OQ="BHL O3BH=?2 �Q=?132�����% B�:�= EH68O325@ 68OC=?13684"b3M7B�G525474	684"@32`[ZO325@ L^B�M.E�*+EHM�J�G525O� 

=?M768G!��BH= E =?68O3_#G5B�B�M7@368OZE =?2
L^M?EH;<2!EHO3@ 684.EH4747B�G56XE =?25@/��6>=?1C@36�� 25M725OQ=?6XEHI325\]9ZE =?68B�O34"@325M76>P�25@<68O
=?25M7;<4
BHL�*+EHM�J�G525OQ=?M768G���BH= E =?68O3_D4�= E =?2�PHEHM76XEH:3I82545Sa� =+684	O325G525474?EHM�J =?BD=?M?EHO34�L^B�M7; =?13684!����% �
EHI8B�O3_ ��6>=?1 =?132RG5B�M7M72547bTB�O3@368O3_ 4�= E =?254"�
=?B EHO 68O325M�=?6XEHI
L^M?EH;<2A68O B�M7@325M =?B G5B�;<bZEHM72 =?132
M7254793I>=?4D=?BR=?13B�472 _�25O325M?E =?25@ L^M7B�; EHOZEHI>J�47684�bT25M�L^B�M7;<25@ ��6>=?1 68O325M�=?6XEHIaL^M?EH;<254NEHO3@ 4�= E =?254"�
4793G 1 EH4C= �
B :TB�@�J G5B�O368GA47B�I89�=?68B�O345S ��252AUV68I847B�O�� 	 � �	L^B�MC@32`= EH68I84cB�O =?M?EHO34�L^B�M7;<68O3_&4�= E =?2

=?M?EHO3476>=?68B�OA; E =?M768G5254!:T2`= �
2525OR=?1325472DM7BH= E =?68O3_ EHO3@R68O325M�=?6XEHITL^M?EH;<2545S

� ��� � � � ��������
�� ��
�� ��� � � 
 ��


�KO =?132�68OQ=?25M7;<25@36XE =?2#4�=?25bR:T2`= �
2525OR=?132�68O36>=?6XEHITEHb3b3M7B�%�68; E =?68B�OAEHO3@RECO]93;<25M768G EHI 47B�I89� 
=?68B�O =?1ZE =�M725b3M7254725OQ=?4�=?132�;<BH=?68B�O 93O3@325M!=?132�68O �Z9325O3G52�BHLaECG5B�;<b3I82`=?2�EHO3@REHG5G593M?E =?2�L^B�M7G52

;<B�@325I �ZEHO&EHb3b3M7B�%�68; E =?68B�O =?B =?132�=?13M7252D:TB�@�J ;<B�@325I � ��6>=?1RbT25M�=?93M7:ZE =?68B�O34"�F684!L^M725\]9325OQ=?I>J
M725\]9368M725@ S �!13684c68OQ=?25M7;<25@36XE =?2<M7254793I>=C25OZEH:3I8254N=?132A68O36>=?6XEHI )�_�9325474 +&=?B 4725M�P�2REH4N=?132 :ZEH47684

L^B�MNEHO 68;<b3M7BfP�25@ 47B�I89�=?68B�O =?BR=?132<L^B�93MN:TB�@�J b3M7B�:3I825;('a68O 47B�;<2 G EH47254N=?13684D684cERG5M76>=?68G EHI

25I825;<25OQ=�68OR=?132D@3254768_�O&b3M7B�G5254745S��!132N47B�I89�=?68B�OWEHb3b3M7BQEHG 1&25;<b3I8BfJ�25@W68OR=?13684�68OQ=?25M7;<25@36XE =?2

4�=?25b(�+EH4�@32`P�25I8B�bT25@ 68O&=?132CIXE =?2 dfe3?3@ � 4�EHO3@ 2 EHM7I>J dfe : @ � 4#:QJ �TS UV68I847B�O)��� 	 ���$*	J�M7O3254NEHO3@
��B�B�bT25M"��� 	 � � EHO3@W� � ��; EHM768B���� 	 	��TEH;<B�O3_CBH=?1325M74"�FEHO3@R684!G EHI8I825@ ;c93I>=?6  KG5B�O368G�EHOZEHI>J�476845S

UV1325O�934768O3_ ;c93I>=?6  KG5B�O368G54"��=?132 G5B�OQ=?M768:39�=?68B�O34 BHLc2 EHG 1�b3M768; EHM�J =?B =?132 ;<BH=?68B�O�BHL

=?132 47bZEHG525G5M?E L =&EHM72 2`PHEHI89ZE =?25@ 4725bZEHM?E =?25I>JVEH4 47B�I89�=?68B�O34 =?B E = �
B :TB�@�J�b3M7B�:3I825;5�#EHO3@
=?1325O )�BfP�25M7IXEHb3bT25@�+ =?13M7B�93_�1 =?132<EH@3@36>=?68B�O BHL+EAG5B�O34�= EHOQ=DP�25I8B�G56>=KJ&4725_�;<25OQ= S �!132<M7254793I>=

684AE M72 EH47B�OZEH:3I>J _�B�B�@VEHb3b3M7B�%�68; E =?68B�O =?B ;<BH=?68B�O 68O =?132 � ��*+,)S�%R93I>=?6  KG5B�O368GWEHOZEHI>J�47684

EHI847B b3M7BfP�68@3254�=?132 G EHbZEH:368I86>=KJR=?B 68O3G5I893@32CBH=?1325M�bT25M�=?93M7:368O3_AL^B�M7G5254DEH4.�
25I8I � L^B�M�2&%3EH;<b3I82��
EH@3@36>=?68B�OZEHI3_�M?E P�6>= E =?68B�OZEHI�L^B�M7G5254"��4793G 1 EH4	47B�IXEHM._�M?E P�6>=KJ3��B�M	O3B�O� K_�M?E P�6>= E =?68B�OZEHI�L^B�M7G5254"��4793G 1
EH4C47B�IXEHMcM?EH@36XE =?68B�O b3M725474793M72HS �!13M7B�93_�1 =?1325472 bT25M�=?93M7:ZE =?68B�O34"�.;c93I>=?6  KG5B�O368G EHOZEHI>J�47684cG EHO
:T2R934725@ =?B ;<B�@325I!=?132W;<BH=?68B�O 68O =?132RL^B�93M<:TB�@�J b3M7B�:3I825; ��6>=?1 EHI8I�EHb3b3I868G EH:3I82 L^B�M7G5254



 �dfeN 

68O3G5I893@325@ S �KO G5B�OQ=?M?EH4�=��"=?132 = �
B :TB�@�J G5B�O368G 47B�I89�=?68B�O 68@325OQ=?6>[Z254CB�O3I>J =?132AG5B�OQ=?M768:39�=?68B�O
BHLa=?132cIXEHM7_�25M�b3M768; EHM�JREH4�=?132cEHb3b3M7B�%�68; E =?68B�O =?B =?132N;<BH=?68B�O)� ��1368I82NEHI8I�BH=?1325M�68O �Z9325O3G5254
EHM72�O325_�I825G`=?25@ S	��68O3G52�EN47B�I89�=?68B�O _�25O325M?E =?25@ ��6>=?1 ;c93I>=?6  KG5B�O368G54.G EHOA68O3G5I893@32#EHI8ITEHb3b3I868G EH:3I82
L^B�M7G5254"��6>=�4713B�93I8@ b3M7BfP�68@32<EA;<B�M72 EHG5G593M?E =?2 ;<2`=?13B�@ BHL
M725b3M7254725OQ=?68O3_ =?132 ;<BH=?68B�O 68O&=?132
L^B�93M!:TB�@�JAb3M7B�:3I825;RS

� ��� ��� � ��� ��
�� � � � ����
�� 
 ��
 ��� � � � 
�������
 � � ����� � � � 
 
 ��� ��� ��� ����
�� 
 
�� � 
�����
��

�
B�O347684�=?25OQ= ��6>=?1 =?132W@325M76>PHE =?68B�O 68O��TS.UV68I847B�O)��� 	 ����EHO3@ 934768O3_ =?132WO3B�O� K@368;<25O34768B�OZEHI
O3BH= E =?68B�O<68O ��25G`=?68B�O ��S � �]6>=
684	O3BH=?25@<L^M7B�; '$68_�93M72 ��S>d�=?1ZE =	=?132�bTB�476>=?68B�O BHL =?132�47bZEHG525G5M?E L =

G5B�93I8@ :T2 M725b3M7254725OQ=?25@ :QJ =?132 bTB�476>=?68B�O P�25G`=?B�McM725IXE =?6>P�2 =?BW=?132 IXEHM7_�25MDb3M768; EHM�J 6 �� 	 � 7&�aB�M
=?132NbTB�476>=?68B�OAP�25G`=?B�M�M725IXE =?6>P�2�=?B<=?132N47; EHI8I825M!b3M768; EHM�J 6 �� � � 7 S��!1325472N= �
B bTB�476>=?68B�OAP�25G`=?B�M74
EHM72�M725IXE =?25@R_�25B�;<2`=?M768G EHI8I>J :QJA=?132�P�25G`=?B�M�4793;

�� � �� � � �� 	 6 ��S �3? 7

��1325M72
�� � �� 	 �� � ' �� � �� � �� � ' �� � �

�� 	 �� � � 6 ��S � :37

�!132�P�25G`=?B�M74 �� EHO3@ �� EHM72�=?132�bTB�476>=?68B�O34.BHL =?132�47bZEHG525G5M?E L = ��6>=?1 M72547bT25G`=+=?BD=?132��.EHM�=?1AEHO3@
%RB�B�O)�aM72547bT25G`=?6>P�25I>J3�	EHO3@ �� � 684D=?132 bTB�476>=?68B�O P�25G`=?B�McBHL�=?132 %RB�B�O
��6>=?1 M72547bT25G`=C=?BW=?132
�.EHM�=?1 S.�KO325M�=?6XEHI8I>J<@36�� 25M725OQ=?6XE =?68O3_c=?13684+P�25G`=?B�M�M725IXE =?68B�O3471368b = ��68G52�J�6825I8@34

� � �� � � � �� � � � � �� 	 6 ��S ��g 7

��1325M72 ��EH4�:T2`L^B�M72 � 4793bT25M747G5M768b�= ��@325O3BH=?254)@36�� 25M725OQ=?6XE =?68B�O�EH4YP�682$�
25@N:QJ�EHOD68O325M�=?6XEHIHB�:34725M�P�25M
EHO3@R@3BH=�M725b3M7254725OQ=?4�@36�� 25M725OQ=?6XE =?68B�O ��6>=?1RM72547bT25G`=�=?B<O3B�O� K@368;<25O34768B�OZEHIT=?68;<2HS.�KO3G5B�M7bTB�M?E =� 
68O3_#=?132!68OQP�25M7472�47\]9ZEHM72!_�M?E P�6>=KJN[Z25I8@CL^B�M7G52+;<B�@325I�b3M7B�@393G5254"=?132!4�= EHO3@ZEHM7@CP�25G`=?B�M.25\]9ZE =?68B�O

L^B�M�=?132 M725IXE =?6>P�2 ;<BH=?68B�O BHL!B�O32<bZEHM�=?68G5I82/��6>=?1 M72547bT25G`=c=?B&EHO3BH=?1325M"� ��1368I82<68O3G5I893@368O3_A=?132
bT25M�=?93M7:368O3_<2�� 25G`=?4#BHL.EC=?1368M7@WbZEHM�=?68G5I82HS+� La=?132D2�� 25G`=#BHLa=?132N47bZEHG525G5M?E L =#; EH474�B�OR=?132D;<B  

=?68B�O BHL$=?132Db3M768; EHM768254!684�O325_�I825G`=?25@)�Z= �
B M725b3M7254725OQ= E =?6>P�2c4725G5B�O3@WB�M7@325M�P�25G`=?B�M�@36�� 25M725OQ=?6XEHI
25\]9ZE =?68B�O34!L^B�M+=?132�M725IXE =?6>P�2�;<BH=?68B�O BHL)=?132�47bZEHG525G5M?E L =�M7254793I>=��36 S 2HS'�

� � �� �
�

6�d
�
� 7� � ��

�

�� � �� �

�
� �
�

�� � 	 6 ��S ��e 7



 � @N 

� � �� �
�

6�d
�
� 7� � ��

�

�� � �� � 6�d
�
� 7
� �
�

�� � 	 6 ��S A @ 7

EH4��
25I8I)EH4�=?132DG5IXEH474768G EHIY@36�� 25M725OQ=?6XEHIY25\]9ZE =?68B�OW_�BfP�25M7O368O3_<=?132DM725IXE =?6>P�2�;<BH=?68B�O BHL$=?132�= �
B
b3M768; EHM768254"�

� � �� � �
�

�� �
� �
�

� 6 ��S A3d27

*	JA68OQ=?25_�M?E =?68O3_C�"\]9ZE =?68B�O34 6 ��S ��e 7&�46 ��S A @ 7&�ZEHO3@
6 ��S A3d27	L^M7B�; 47B�;<2�68O36>=?6XEHIF=?68;<2 � ��=?B 47B�;<2
[ZOZEHI	=?68;<2 � � �a=?132 P�25I8B�G56>=KJ 4�= E =?254 E =N=?68;<2 � �!G EHO :T2 M725IXE =?25@ =?BW=?132 P�25I8B�G56>=KJ 4�= E =?254CE =
=?68;<2 � � =?13M7B�93_�1 =?132�L^B�I8I8B*��68O3_c2&%�b3M725474768B�O34"�

� � �� �
�

� � �� � �
�

6�d
�
� 7 � ���

���
��
� � ��� � � � ���

���
��� � ��� � � � ���

���
�� �
� �
�

��� 	 6 ��S A��37

� � �� � �

� � �� � �
�

6�d
�
� 7 � ���

���
��
� � ��� � � � ���

���
��� � ��� � 6�d

�
� 7 � ���
���

�� �
� �
�

��� 	�6 ��S A � 7

� ��� � �
�

� ��� � � �
�

� ���
���

�� �
� �
�

���
� 6 ��S A3A 7

�KOQ=?25_�M?E =?68O3_<EH_QEH68O L^M7B�; � ��=?B � � J�6825I8@34+=?132�2&%�b3M725474768B�O34�L^B�M+=?132�bTB�476>=?68B�OA4�= E =?254"�
�� �

�

�� � � 6 � �
�

� � 7 � � �� �
�

6�d
�
� 7 � ���

���
� ���
���

��
� � ��� ��� � � � ���

���
� ���
���

��� � ��� ���
� � � ���

���
� ���
���

�� �
� �
�

��� ��� 	 6 ��S A =37

�� �
�

�� � � 6 � �
�

� � 7 � � �� �
�

6�d
�
� 7 � ���

���
� ���
���

��
� � ��� ��� � � � ���

���
� ���
���

��� � ��� ���
��6�d

�
� 7 � ���
���

� ���
���

�� �
� �
�

��� ��� 	 6 ��S A ? 7

�� � �
�

�� � � � 6 � �
�

� � 7 � ��� � �
�

� ���
���

� ���
���

�� �
� �
�

��� ���
� 6 ��S A :37

�"\]9ZE =?68B�O3406 ��S A��37&� 6 ��S A � 7&�86 ��S A3A 7&�)EHO3@ 6 ��S A =37&� 6 ��S A ? 7&� 6 ��S A :37#EHM72 2&%3EHG`=NM725b3M7254725OQ= E =?68B�O34
BHL"=?132C;<BH=?68B�OR68O&=?132C� ��*+,)S � L.=?132c68OQ=?25_�M?EHI84�68OW=?1325472C2&%�b3M725474768B�O34�G5B�93I8@&:T2c2`PHEHI89ZE =?25@)�
=?132cG5B�;<b3I82`=?2CEHOZEHI>J]=?68G EHI�47B�I89�=?68B�OW=?B =?132 � ��*+,��
B�93I8@ :T2CE PHEH68IXEH:3I82HS���4#6>=#684"� B�O3I>J =?132
68OQ=?25_�M?EHI84NL^B�MN=?132AbTB�476>=?68B�O EHO3@ P�25I8B�G56>=KJ 4�= E =?254 G5B�M7M72547bTB�O3@368O3_ =?B&=?132A47; EHI8I825MNb3M768; EHM�J

6 �� � 	 ��� � 7CM725IXE =?6>P�2 =?B =?132RIXEHM7_�25M G EHO :T2RM72547B�I>P�25@ EHOZEHI>J]=?68G EHI8I>J�S ��68O3G52A=?132R; EH474 BHL�=?132

47bZEHG525G5M?E L =�684�EH474793;<25@R=?B<:T2D68O�[ZO36>=?254768; EHI ��6>=?1RM72547bT25G`=�=?B =?132�b3M768; EHM768254"�ZE 47B�I89�=?68B�OA=?B
=?132#= �
B :TB�@�J b3M7B�:3I825; G EHO :T2�934725@A=?BC2`PHEHI89ZE =?2�=?132�68OQ=?25_�M?EHI 68O =?132#P�25I8B�G56>=KJ 2&%�b3M725474768B�O



 ��d# 

68OR�"\]9ZE =?68B�O
6 ��S A3A 7&��=?1ZE =�684"�

� ��� � �
�

� ��� � � �
�

� ���
���

�� �
� �
�

��� 	

�
� ��� � � � � �

� ��� � � �
� ��� � �

�

� ��� � � � � � 6 ��S AQg 7

��68;<68IXEHM7I>J3�	=?132 @3B�93:3I82 68OQ=?25_�M?EHI�68O =?132 bTB�476>=?68B�O 2&%�b3M725474768B�O)���"\]9ZE =?68B�O 6 ��S A :37&��G EHO :T2

M72$��M76>=7=?25OWEH4

�� � �
�

�� � �
�

6 � �
�

� � 7 � ��� � � �
�

� ���
���

� ���
���

�� �
� �
�

��� ��� 	

� �� � � � � �

�� � � � �� � �
�

�� � � � � � 6 ��S AQe 7

�!132 4793:347G5M768b�=<O3BH= E =?68B�O �

�����

�	EH4 @32`[ZO325@ :QJ �TSaUV68I847B�O)��� 	 ���	M725b3M7254725OQ=?4 =?132A= �
B :TB�@�J
b3M7B�bZEH_QE =?68B�O BHL)=?132�4�= E =?2 �
 E =!=?68;<2 �

�
=?BC=?132�4�= E =?2DE =!=?68;<2 �

�
93O3@325M!=?132�_�M?E P�6>= E =?68B�OZEHI

68O �Z9325O3G52�BHLY:TB�@�J��.S�6 ��BH=?2�=?1ZE = )�:TB�@�J�� +N4768;<b3I>JcM72 �Z25G`=?4
=?132�_�M?E P�6>= E =?68B�OZEHI3bZEHM?EH;<2`=?25M

�
� �

68OA=?132�= �
B<:TB�@�J 25\]9ZE =?68B�O345S 7c�!1]934"�Z=?132�4�= E =?254 6 �� � � � � 	 � ��� � � � � 7
M725b3M7254725OQ=�=?132�:ZEHG �� 
�+EHM7@34Db3M7B�bZEH_QE =?68B�O BHL	=?132 4�= E =?2�6 �� � � 	 � ��� � � 7#E = � � =?BA=?132 =?68;<2 � �	934768O3_ =?132CPHEHI8932Ad EH4
=?132�_�M?E P�6>= E =?68B�OZEHIZbZEHM?EH;<2`=?25M5Sa�!132�PHEHI8932Dd#684	934725@ EH4	=?132�bZEHM?EH;<2`=?25M
4768O3G52�=?132�2�� 25G`=?4+BHL

=?132�4725G5B�O3@Wb3M768; EHM�J EHM72�68O3G5I893@325@)�FEHO3@ :QJ @32`[ZO36>=?68B�O)��=?132�O3B�O� K@368;<25O34768B�OZEHI ; EH474!BHL)=?132
b3M768; EHM�JA4�J�4�=?25; 684�93O36>=KJ�S���68;<68IXEHM7I>J3� 6 �� � � � � 	 � ��� � � � � 7!684�=?132N4�= E =?2NBHL"=?132N47; EHI8I825M!b3M768; EHM�J
E =�=?132C[ZOZEHIa=?68;<2 � � @3932C=?B L^B�M �+EHM7@ b3M7B�bZEH_QE =?68B�O&L^M7B�; =?132 68O36>=?6XEHI�4�= E =?2<E =�=?68;<2 � � S � =
4713B�93I8@R:T2�O3BH=?25@)�F13B*�
2`P�25M"�F=?1ZE =�68OA=?13684�EHOZEHI>J�47684"�3=?132�4�= E =?2DBHLaEHOQJ _�M?E P�6>= E =?68B�OZEHI 47B�93M7G52
6^2HS _3S'�Y=?132<%RB�B�O 7�684�2`PHEHI89ZE =?25@ L^M7B�; 25b31325;<25M7684�@ZE = E�Sc�!13684�684#4�=?68I8I$G5B�O347684�=?25OQ= ��6>=?1&=?132
EH474793;<b�=?68B�OA=?1ZE =!=?132�;<BH=?68B�OABHL)=?132�b3M768; EHM768254+684;�]O3B*��O)�TECb3M768B�M76 S

��68O3G52N=?132cM725; EH68O368O3_<68OQ=?25_�M?EHI84�68O&�"\]9ZE =?68B�O34�6 ��S A��37&�+6 ��S A � 7&�+6 ��S A =37&� EHO3@�6 ��S A ? 7�G EHO� 
O3BH=N:T2 2`PHEHI89ZE =?25@ EHOZEHI>J]=?68G EHI8I>J3�Y47B�;<2 EHb3b3M7B�%�68; E =?68B�O34DEHM72<M725\]9368M725@ 68O B�M7@325MD=?BWB�:�= EH68O
EHOZEHI>J]=?68G EHI.2&%�b3M725474768B�O34cL^B�MD=?132 bTB�476>=?68B�O EHO3@ P�25I8B�G56>=KJ BHL!=?132 47bZEHG525G5M?E L = S ��BH=?68O3_R=?1ZE =��
O32 EHM	=?132�IXEHM7_�25M.b3M768; EHM�J3�Q=?132�bT25M�=?93M7:ZE =?68B�O<=?25M7;<4
@3932�=?BD=?132�47; EHI8I825M.b3M768; EHM�J EHM72�O325_�I86  
_�68:3I82�G5B�;<bZEHM725@<=?B�=?132�@3B�;<68OZEHOQ=	_�M?E P�6>=KJC=?25M7;5�]6>=
684.M72 EH47B�OZEH:3I82�=?BNO325_�I825G`=	=?132�68OQ=?25_�M?EHI84
68OQP�B�I>P�68O3_ �� EHO3@ �� � 68O =?132 2&%�b3M725474768B�O34 L^B�M � � �� EHO3@ �� 6 �"\]9ZE =?68B�O34�6 ��S A��37cEHO3@ 6 ��S A =37,7 S
��68;<68IXEHM7I>J3� O32 EHM.=?132�47; EHI8I825M"b3M768; EHM�J3��=?132�68OQ=?25_�M?EHI84.68OQP�B�I>P�68O3_ �� EHO3@ �� � G EHO :T2�O325_�I825G`=?25@

68OA=?132�2&%�b3M725474768B�O34�L^B�M � � �� EHO3@ �� 6 �"\]9ZE =?68B�O34 6 ��S A � 7+EHO3@
6 ��S A ? 7,7 S



 � �D 

�!132D68;<b3I868G E =?68B�O BHL$=?1325472DB�:34725M�PHE =?68B�O34�G EHOW:T2�68I8I8934�=?M?E =?25@A:QJREHOR2&%3EH;<b3I82HS+��93b3bTB�472
=?1ZE =�E 47bZEHG525G5M?E L =#=?M?E*1725G`=?B�M�JWB�M768_�68OZE =?254�68O E M725_�68B�OW@3B�;<68OZE =?25@&:QJR=?132C�.EHM�=?1 � 4#_�M?E P�6>=KJ
E =�47B�;<2c=?68;<2 � �	EHO3@ =?132c=?25M7;<68OZEHI)bTB�68OQ=�BHL.=?132CbZE =?1 684#68O EAM725_�68B�O&@3B�;<68OZE =?25@ :QJW=?132
%RB�B�O � 4�_�M?E P�6>= E =?68B�OZEHIT[Z25I8@WE =�47B�;<2�=?68;<2 � � S	� =�684�M72 EH47B�OZEH:3I>J EHG5G593M?E =?2�=?B EHb3b3M7B�%�68; E =?2
=?132R�.EHM�=?1 M725IXE =?6>P�2 bTB�476>=?68B�O EHO3@ P�25I8B�G56>=KJ 4�= E =?254�6 �� � 	 � � �� � 7cE = 47B�;<2A68OQ=?25M768B�MN=?68;<2 � EH4
4�= E =?254REH4747B�G56XE =?25@���6>=?1 EHO �.EHM�=?1� KG525OQ=?25M725@�G5B�O368G&=?1ZE =R684 b3M7B�bZEH_QE =?25@VL^M7B�; =?132 4�= E =?2

E = � � 6^O32 EHM#=?132<�.EHM�=?1 7�=?BA=?132 4�= E =?2 E = � SC�!13684�684�EA:T2`=7=?25M�254�=?68; E =?2cBHL	=?132 _�25B�G525OQ=?M768G
4�= E =?2
=?1ZEHO �
B�93I8@C:T2+B�:�= EH68O325@c:QJN934768O3_�EHO �.EHM�=?1� KG525OQ=?25M725@ G5B�O368G
b3M7B�bZEH_QE =?25@C:ZEHG � �+EHM7@34
L^M7B�; � � 6^O32 EHM!=?132N%RB�B�O 7
=?B<M725b3M7254725OQ=�=?68;<2 � S
�";<b3I8BfJ�68O3_C=?132�4793:347G5M768b�=�O3BH= E =?68B�O)��=?132
_�25B�G525OQ=?M768G�bTB�476>=?68B�O 4�= E =?2DE =�=?68;<2 � 684�EHb3b3M7B�%�68; E =?25@REH4

�� � � � �� ���
	����	� � 	 6 ��S = @ 7

EHO3@ =?132�_�25B�G525OQ=?M768G#P�25I8B�G56>=KJA4�= E =?2�684

� � �� � � � � � �� ���
	����	� � � 6 ��S =�d27

��68;<68IXEHM7I>J3�H6>= �
B�93I8@ :T2�2&%�bT25G`=?25@A=?1ZE =!EC%RB�B�O� KG525OQ=?25M725@AG5B�O368G�b3M7B�bZEH_QE =?25@ :ZEHG � �+EHM7@34�68O
=?68;<2NL^M7B�; =?132<4�= E =?2<E = � � =?B =?132 4�= E =?2<E = � �
B�93I8@ :T2<E :T2`=7=?25MDEHb3b3M7B�%�68; E =?68B�O BHL	=?132
%RB�B�O M725IXE =?6>P�2!bTB�476>=?68B�OCEHO3@ P�25I8B�G56>=KJc4�= E =?254 6 �� � 	 � � �� � 7aE ="=?68;<2 � Sa�!1]934"��=?132!4725I825O3B�G525OQ=?M768G
bTB�476>=?68B�OA4�= E =?2�684�EHb3b3M7B�%�68; E =?25@REH4

�� � � � �� � � � 	 6 ��S = �37

EHO3@ =?132�4725I825O3B�G525OQ=?M768G�P�25I8B�G56>=KJ 4�= E =?2�684

� � ��
� � �

� � �� � � � 	 6 ��S =�� 7

:TBH=?1 2`PHEHI89ZE =?25@RE =�=?68;<2 � S
��25G EHI8I868O3_A=?1ZE =D=?132<47bZEHG525G5M?E L =c684D;<BfP�68O3_ L^M7B�; EHO �.EHM�=?1 @3B�;<68OZE =?25@ M725_�68B�O E =�=?132

68O36>=?6XEHI+=?68;<2R=?B E %RB�B�O @3B�;<68OZE =?25@ M725_�68B�O�E = =?132W[ZOZEHI�=?68;<2 �+=?132W[ZOZEHI#4�= E =?2�6 �� 	 � � �� 7
684 B�:�= EH68O325@�68O�%RB�B�O M725IXE =?6>P�2 G5B�B�M7@368OZE =?2545S �!1]934"��=?132 B�M768_�68OZEHI�=?13M7252 :TB�@�JV2&%�b3M7254� 
4768B�O34 L^B�M&=?132 4725I825O3B�G525OQ=?M768G 4�= E =?2 �<�"\]9ZE =?68B�O34 6 ��S A � 7&EHO3@ 6 ��S A ? 7&� EHM72 EHb3b3M7B�%�68; E =?25@



 ���N 

:QJ 2`PHEHI89ZE =?68O3_ =?132 O325G525474?EHM�J�68OQ=?25_�M?EHI84 934768O3_ =?132&b3M72`P�68B�934 EHb3b3M7B�%�68; E =?68B�O34<68OV�"\]9ZE  

=?68B�O34 6 ��S = @ 7&� 6 ��S =�d27&�#6 ��S = �37&�aEHO3@ 6 ��S =�� 7 SW�!13684Nb3M7B�@393G5254c=?132<L^B�I8I8B*��68O3_WEHb3b3M7B�%�68; E =?68B�O
L^B�M+=?132N%RB�B�O M725IXE =?6>P�2#P�25I8B�G56>=KJA4�= E =?2�M725IXE =?68B�O3471368b L^M7B�; �"\]9ZE =?68B�O�6 ��S A � 7&�

� ��� �
�

� � �� � � � � � � ���
���

�� � � �� �� � � ��� �

6�d
�
� 7 � ���

���
�� ���
	����	� �� ����
	����	� �

��� ��6�d
�
� 7 � ���

���
�� �
� �
�

��� 	

� �
� � �� � �

� � �� � � � � � � �� ���
	����	� � �

� � �� �
�

6�d
�
� 7 � � ��� � �

�

� ��� � � � � 6 ��S = A 7

�
B�;c:368O368O3_ =?25M7;<4 J�6825I8@34 EHO�2&%�b3M725474768B�O�L^B�M<=?132 %RB�B�O�M725IXE =?6>P�2RP�25I8B�G56>=KJ 4�= E =?2 E = =?132

68O36>=?6XEHIF=?68;<2 � � �
� � �� � � � � � � � � �� ��� 	����	� � �

� ��� � � � � � � � ��� � �
�

� ��� � � � � 6 ��S =3=37

��68;<68IXEHM7I>J3� =?132�68O36>=?6XEHI�bTB�476>=?68B�O<4�= E =?2�M725IXE =?6>P�2�=?BD=?132�%RB�B�O E =	=?68;<2 � � 684
EHb3b3M7B�%�68; E =?25@ EH4
�� � � � � � � �� ��� 	����	� � �

�� � � �
�

6 � �
�

� � 7 � � � �� ��� 	����	� � �

� ��� � � ��� � � �� � �
�

�� � �
�

6 � �
�

� � 7 � ��� � � � � 6 ��S = ? 7

�!132�= �
BN2&%�b3M725474768B�O34
68O �"\]9ZE =?68B�O34 6 ��S =3=37"EHO3@�6 ��S = ? 7"EHM72�254�=?68; E =?254.BHL 47B�;<2�68O36>=?6XEHI�4�= E =?2
M725IXE =?6>P�2<=?BW=?132 %RB�B�O 6 �� � � � 	 � � �� � � � 7DE =c=?68;<2 � � S&UV1325O =?13684N68O36>=?6XEHI"4�= E =?2 684Nb3M7B�bZEH_QE =?25@

L^B�M �+EHM7@D68O�=?68;<2aL^M7B�; � �]=?B � � EHI8B�O3_�E�%RB�B�O� KG525OQ=?25M725@cG5B�O368G �HE!=?13M7252	:TB�@�J�EHb3b3M7B�%�68; E =?68B�O
=?B =?132N[ZOZEHI$4�= E =?2cBHL"=?132c47bZEHG525G5M?E L =�M725IXE =?6>P�2D=?B =?132 %RB�B�O&684�B�:�= EH68O325@ S��";<b3I8BfJ�68O3_<=?132

@3B�93:3I82D4793:347G5M768b�=�O3BH= E =?68B�ORBHL	��bT25O3G525M"� � 	 � � �"\]9ZE =?68B�O34/6 ��S =3=37�EHO3@�6 ��S = ? 7!G EHOW:T2N934725@&=?B
2`PHEHI89ZE =?2#=?132�;c93I>=?6  KG5B�O368G#EHb3b3M7B�%�68; E =?68B�O =?BC=?132�[ZOZEHIY4�= E =?2DEH4

� � �� � �
� � � �� � � � � � � � 	 6 ��S =3:37

�� � �
� �� � � � � � � � 	 6 ��S =Hg 7

��252	UV68I847B�O�� 	 � �HL^B�M�4768;<68IXEHM 2&%�b3M725474768B�O34$L^B�M)E�=?M?E*1725G`=?B�M�J�=?1ZE =$@325bZEHM�=?4)L^M7B�;0E�bTB�68OQ=$I8B�G E =?25@

68O&E M725_�68B�OW@3B�;<68OZE =?25@R:QJR=?132 %RB�B�O � 4�_�M?E P�6>=KJ [Z25I8@ EHO3@W=?25M7;<68OZE =?254�68O&E M725_�68B�O5��1325M72
=?132D�.EHM�=?1 � 4�68O �Z9325O3G52D684!@3B�;<68OZEHOQ= S

� ��� ��� � � ��� ��� ��� � � � ��������
�� ��
 ��� � 
���� ��� �

�!132A2&%�b3M725474768B�O34C68O �"\]9ZE =?68B�O34 6 ��S =3=37 < 6 ��S =Hg 7�M725b3M7254725OQ=C=?132 ;c93I>=?6  KG5B�O368G<EHb3b3M7B�%�6  
; E =?68B�O34	L^B�M+=?132�;<BH=?68B�O 68O � ��*+, ��J�2`=�=?132�G5B�OQ=?M768:39�=?68B�OABHL$2 EHG 1 =?25M7; =?BC=?132�47B�I89�=?68B�O 684



 � Ac 

O3BH="M72 EH@368I>JcEHb3bZEHM725OQ= Sa�KO b3M?EHG`=?68G52 �Q68;<b3I825;<25OQ= E =?68B�ONBHLF=?1325472�EHb3b3M7B�%�68; E =?68B�O34$68O E#;c93I>=?6  
G5B�O368G b3M7B�G525@393M72 684D4�=?M?EH68_�1Q=7L^B�M �+EHM7@ EHO3@ 1368_�13I>J 68OQ=?936>=?6>P�2HS �!132 4�=?25b34C68O EHO EHI8_�B�M76>=?13;
@32`P�25I8B�bT25@ :QJ *	J�M7O3254!EHO3@ ��B�B�bT25M � 	 � � 6^47252#'$68_�93M72 ��S � 7aL^B�M
EHb3b3M7B�%�68; E =?68O3_�=?132�;<BH=?68B�O BHL
E 47bZEHG525G5M?E L =D;<BfP�68O3_�� L^B�M#2&%3EH;<b3I82 � L^M7B�; EHO �.EHM�=?1 @3B�;<68OZE =?25@ _�M?E P�6>=KJW[Z25I8@&=?B*�+EHM7@34DE
%RB�B�O @3B�;<68OZE =?25@ _�M?E P�6>=KJ [Z25I8@WEHM72��

�]=?25b d�S ,"M7B�bZEH_QE =?2�EHO �.EHM�=?1� KG525OQ=?25M725@ G5B�O368G!L^B�M �+EHM7@ 68O =?68;<2+L^M7B�;-=?132�_�25B�G525OQ=?M768G

bTB�476>=?68B�OWEHO3@&P�25I8B�G56>=KJR4�= E =?2CE =#=?68;<2 � �96 �
 � �� 7!=?B =?132c_�25B�G525OQ=?M768Gc4�= E =?2CE =
=?132�[ZOZEHI =?68;<2 � � 6 � �
 � �� 7&����1325M72 �
 @325O3BH=?254�bTB�476>=?68B�OAEHO3@ P�25I8B�G56>=KJ&S

�]=?25b ��S �)M?EHO34�L^B�M7; =?132c�.EHM�=?1&M725IXE =?6>P�2D4�= E =?2CE =�=?132D[ZOZEHI�=?68;<2 6 � �
 � �� 7!=?B EA%RB�B�O
M725IXE =?6>P�2�4�= E =?206 � �
�� �� 7 S

�]=?25b ��S ��@3@ EHOQJ bT25M�=?93M7:ZE =?68B�O34�=?B =?132<4�= E =?2 E =�=?132<25O3@ BHL��]=?25b ��S �!1325472 bT25M� 

=?93M7:368O3_N=?25M7;<4+EHM72#@3932#=?BCEHOQJAEH@3@36>=?68B�OZEHIZL^B�M7G5254+;<B�@325I825@ 68O =?132#b3M7B�:3I825;

EHO3@A=?B =?132�;<BH=?68B�O BHL)=?132�b3M768; EHM768254+@393M768O3_ b3M7B�bZEH_QE =?68B�O L^M7B�; � ��=?B � � S
�]=?25b5A3S ,"M7B�bZEH_QE =?2 :ZEHG � �+EHM7@34 68O =?68;<2 L^M7B�; � � =?B � ��68O =?132R@368M725G`=?68B�O B�b3bTB�476>=?2

=?B =?132C4725I825O3B�G525OQ=?M768GcP�25I8B�G56>=KJ E = � �
�� �� SD�!13684�684#G EHI8I825@&=?132c[Z25I8@&L^M7252C=?M?E  

1725G`=?B�M�J3�)4768O3G52 =?1325M72<684�O3BWEHG`=?6>P�2<_�M?E P�6>=KJ&[Z25I8@)�)B�O3I>J E G5B�O34�= EHOQ=DP�25I8B�G56>=KJ
b3M7B�bZEH_QE =?68B�O :ZEHG � �+EHM7@34<68O =?68;<2HS �!13684c4725_�;<25OQ= 684D=?1]934<EW4�=?M?EH68_�1Q=CI868O32
bZE =?1 68OA=?132N%RB�B�O �KO325M�=?6XEHI L^M?EH;<2HS

�]=?25b�=�S ,"M7B�bZEH_QE =?2#EC%RB�B�O� KG525OQ=?25M725@ G5B�O368G�L^B�M �+EHM7@ 68O =?68;<2�L^M7B�; =?132�%RB�B�O M725IXE  

=?6>P�2�4�= E =?2#E =	=?68;<2 � � 6 � �
�� �� 7&��E =	=?132#25O3@ BHL$�]=?25b A��]=?BcB�:�= EH68O =?132�EHb3b3M7B�%] 
68; E =?68B�O BHL)=?132�[ZOZEHIY4�= E =?2�M725IXE =?6>P�2#=?BC=?132N%RB�B�OWE =!=?68;<2 � � 6 �
�� �� 7 S

��B��T�]=?25b d�25474725OQ=?6XEHI8I>J 68O3G5I893@3254!=?132�2�� 25G`=?4�BHL)=?132D�.EHM�=?1 _�M?E P�6>=KJAB�OA=?132�47bZEHG525G5M?E L = � 4
;<BH=?68B�O)� ��1368I82��]=?25b �N68O3G5B�M7bTB�M?E =?254
=?132#bT25M�=?93M7:ZE =?68B�O34
@3932#=?Bc4793G 1RbT25M�=?93M7:368O3_NL^B�M7G5254�EH4

47B�IXEHM�_�M?E P�6>=KJRB�M�47B�IXEHM�M?EH@36XE =?68B�O b3M725474793M72HS/6 ��25G EHI8I =?1ZE =#6>L$=?132N47B�IXEHM�_�M?E P�6>=KJ 684�68O3G5I893@325@
EH4�ECbT25M�=?93M7:ZE =?68B�OR68OW�]=?25b � �3=?1325O =?132D;c93I>=?6  KG5B�O368G#EHOZEHI>J�47684!G EHOR:T2�934725@&EH4�EHOWEHb3b3M7B�%] 
68; E =?68B�O =?B =?132cM7254�=?M768G`=?25@&L^B�93M#:TB�@�JWb3M7B�:3I825;RS 7 �]=?25b(A��T=?1325O)�Y68O&25474725O3G52 � )�M725472`=?4 +A=?132

=?68;<2�:ZEHG �<=?BN=?132#68O36>=?6XEHI�=?68;<2 � � ��47Bc=?1ZE =
=?132�%RB�B�O G525OQ=?25M725@Rb3M7B�bZEH_QE =?68B�O<68O �]=?25b5=NG EHO
68O3G5B�M7bTB�M?E =?2�=?132�I893OZEHM!_�M?E P�6>=KJA2�� 25G`=?4�B�OA=?132�;<BH=?68B�OABHL)=?132�47bZEHG525G5M?E L = S.�!132�[ZOZEHI 4�= E =?2



 �3=D 

Moon Centered
Conic

Earth Centered
Conic

Rectification Terms
Due to Primary Motion
And Solar Perturbations

Field Free 
Trajectory

t
fX MI

f

X MI
i

*

t
i

t
f

t
f

X EI
f

*
fX MI*

X EI
i

t
i

Actual Trajectory

'$68_�93M72 ��S ��SW�#6XEH_�M?EH; BHLaE<��68O3_�I82D%R93I>=?6  ��
B�O368G��]=?25b

E =�=?68;<2 � � 6��
�� �� 7&�TL^M7B�; �]=?25b =>� 684�=?132c;c93I>=?6  KG5B�O368G�254�=?68; E =?2NBHL"=?132N[ZOZEHI)4725I825O3B�G525OQ=?M768G
4�= E =?2 68O =?132 � ��*+,(_�6>P�25O =?132 68O36>=?6XEHIa_�25B�G525OQ=?M768G 4�= E =?2 E = � �.6��
 � �� 7 SR��BH=?2 =?1ZE =N=?132 EHI  
_�B�M76>=?13; 254�=?68; E =?254(� � ��� =?132 [ZOZEHI+4�= E =?2 E =C=?68;<2 � � _�6>P�25O =?132A68O36>=?6XEHI.4�= E =?2RE =c=?68;<2 � � '
=?132�EHI8_�B�M76>=?13; 684+O3BH=�EHO E =7=?25;<b�=+=?B @32`=?25M7;<68O32�=?132�bZE =?1 :T2`= �
2525OR=?132#= �
B<4�= E =?2545S	��BH=?2
EHI847BD=?1ZE =	=?132�4793bT25M747G5M768b�=!6�� 7.@325O3BH=?254+EHO�)�68OQ=?25M768B�M.b3472593@3BC4�= E =?2HS + � 	 ���F�KOAEHG`=?9ZEHI86>=KJ3�Q=?1325472
b3472593@3B�4�= E =?254a@3B#O3BH="2&%�684�=a68ONb31QJ�4768G EHI347bZEHG52�'�=?132`JCEHM72
b393M725I>JNE�M7254793I>=aBHLZ=?132+;c93I>=?6  KG5B�O368G
EHI8_�B�M76>=?13;RS %R93I>=?6  KG5B�O368G54DG EHO3O3BH=CEHG5G593M?E =?25I>J M725b3M7254725OQ=C=?1325472 68OQ=?25M768B�MD4�= E =?254"�"EHO3@ B�O3I>J
J�6825I8@34#EHO EHb3b3M7B�%�68; E =?68B�ORBHL"=?132N[ZOZEHI$4�= E =?2NBHL"=?132N=?M?E*1725G`=?B�M�J3� _�6>P�25O&47B�;<2c68O36>=?6XEHI 4�= E =?2HS
��B*�
2`P�25M"�TEH4+=?132�4�=?25b 476 �52 � � � � �

�

� ��684+M725@393G525@)�FEc4725M768254�BHL)@36847G5M72`=?2�4�= E =?254�EHI8B�O3_N=?132
=?M?E*1725G`=?B�M�J&G EHO :T2cB�:�= EH68O325@ S��!13684�@36847G5M72`=?6 �525@ 47B�I89�=?68B�O&:T25G5B�;<254#68O3G5M72 EH4768O3_�I>JWEHG5G593M?E =?2
EH4 � � =?25O3@34!=?B �525M7B3S
� ��� ��� ��
 � � � 
�
�� � � � ��� � 
����

��b3b3I868G E =?68B�O<BHLY=?132#;c93I>=?6  KG5B�O368G!=?25G 13O368\]932 �ZEH4
@32547G5M768:T25@REH:TBfP�2 ��684	P�25M�J 4793G5G525474�L^93I�E =
EHb3b3M7B�%�68; E =?68O3_ 47bT25G56>[ZGc4�= E =?2DP�25G`=?B�M74#68OR=?132NM7254�=?M768G`=?25@W=?13M7252CEHO3@RL^B�93M�:TB�@�J b3M7B�:3I825;<45S



 � ?N 

��B*�
2`P�25M"��=?132+EHI8_�B�M76>=?13;�:T25G5B�;<254)I825474$2�� 25G`=?6>P�2
6>L�=?132.=?M?E*1725G`=?B�M�JD68O3G5I893@3254$E�G5I8B�472	bZEH474?EH_�2
BHLF=?132!4725G5B�O3@<b3M768; EHM�J 6^68Oc=?13684aG EH472 �Q=?132�%RB�B�O 7 S"��68O3G52+=?132!;<B�@325I868O3_�BHLF=?132!I893OZEHM �3J�:QJ�4
684#B�O32cBHL.=?132Cb3M768; EHM�J M72 EH47B�O34�L^B�M�934768O3_A;c93I>=?6  KG5B�O368G54�68O&=?132CEHOZEHI>J�47684#BHL.=?132cM7254�=?M768G`=?25@

L^B�93M):TB�@�J�b3M7B�:3I825;5�HE�;<B�@36>[Z25@�P�25M74768B�OcBHL3=?132
;c93I>=?6  KG5B�O368G"EHI8_�B�M76>=?13;�;c934�=a:T2	25;<b3I8BfJ�25@ S

�!13684#;<B�@36>[Z25@&EHI8_�B�M76>=?13;5�F@32`P�25I8B�bT25@ :QJ �TSTUV68I847B�O�� 	 ����68O&G5B�O21793O3G`=?68B�O���6>=?1W=?132C*	J�M7O3254
EHO3@ ��B�B�bT25MDEHI8_�B�M76>=?13;5� 684�:ZEH4725@ B�O ,"472593@3B�4�= E =?2 �!1325B�M�J�SA�!132 :ZEH4768G EHb3b3M7B�%�68; E =?68B�O34
EHM72�=?132N4?EH;<2cEH4�=?13B�472cEH4747B�G56XE =?25@5��6>=?1R=?132Nb3M72`P�68B�934�;c93I>=?6  KG5B�O368G�EHI8_�B�M76>=?13;<4"�313B*�
2`P�25M"�
,"472593@3B�4�= E =?2N�!1325B�M�JR2�� 25G`=?6>P�25I>J ;<B�@325I84+=?M?E*1725G`=?B�M768254�B�OR1QJ�bT25M7:TB�I868G�B�M7:36>=?4;��6>=?1RM72547bT25G`=
=?BC=?132�4725G5B�O3@Wb3M768; EHM�J�S

�!132DEHb3b3M7B�%�68; E =?68B�O34
25;<b3I8BfJ�25@R68O =?132�@32`P�25I8B�b3;<25OQ=�BHL$b3472593@3B�4�= E =?2�=?1325B�M�J EHM72�G5B�O� 
47684�=?25OQ=-��6>=?1 =?13B�472 @36847G593474725@ L^B�MD=?132 ;c93I>=?6  KG5B�O368G EHI8_�B�M76>=?13; 68O ��25G`=?68B�O ��S A3S>d3�a:39�=N=?132
b3472593@3B�4�= E =?2&EHb3b3M7BQEHG 1 G5B�;c:368O3254 =?132 = �
B =KJ�bT254 BHL�EHI8_�B�M76>=?13;<456 �.EHM�=?1 =?B %RB�B�O)�!EHO3@
%RB�B�O =?B �.EHM�=?1 7 68OQ=?B E 4768O3_�I82 4725\]9325O3G52HS��!1ZE = 684"�
=?132Wb3472593@3B�4�= E =?2 EHI8_�B�M76>=?13; 684 EHO

�.EHM�=?1 =?BW%RB�B�O 4725M768254�BHL
;c93I>=?6  KG5B�O368GN4�=?25b34�L^B�I8I8B*�
25@ :QJ ER%RB�B�O =?BR�.EHM�=?1 ;c93I>=?6  KG5B�O368G
EHI8_�B�M76>=?13;5�!BfP�25M7IXEHb3bT25@�E =A=?132 I893OZEHMAbT25M76XEHb347684AbTB�68OQ= S ��68;<68IXEHM =?B =?132 b3M7B�G525@393M7254W68O

�TS UV68I847B�O � 	 ��� EHO3@ *	J�M7O3254"� � ����� EHO EHI8_�B�M76>=?13; 6^47252 '$68_�93M72 ��S A 7�=?BWEHb3b3M7B�%�68; E =?2 EA=?M?E*1725G  
=?B�M�J =?1ZE =�68O3G5I893@3254!ECI893OZEHM+25O3G5B�93OQ=?25M-6^bT25M76XEHb347684 7	684+M725b3M7254725OQ=?25@&68O =?132#L^B�I8I8B*��68O3_N4�=?25b34 �

�]=?25b d�S ,"M7B�bZEH_QE =?2�EHO �.EHM�=?1� KG525OQ=?25M725@ G5B�O368G!L^B�M �+EHM7@ 68O =?68;<2+L^M7B�;-=?132�_�25B�G525OQ=?M768G

bTB�476>=?68B�OAEHO3@AP�25I8B�G56>=KJ 4�= E =?2DE =+=?68;<2 � �#6 �
 � �� 7.=?BC=?132��.EHM�=?1 M725IXE =?6>P�2#4�= E =?2
E =!=?132�254�=?68; E =?25@ I893OZEHM!bT25M76XEHb347684
=?68;<2 �

�
6 � �
 � �

	
7 S

�]=?25b ��S �)M?EHO34�L^B�M7; =?132�_�25B�G525OQ=?M768G#4�= E =?2 6 � �
 � �
	

7
E =+=?132�25O3@RBHLa�]=?25b d#=?B<Ec4725I825O3B  
G525OQ=?M768G�4�= E =?206 � �
�� �

	
7 S

�]=?25b ��S ,"M7B�bZEH_QE =?2DE [Z25I8@RL^M7252D4725_�;<25OQ=�:ZEHG � �+EHM7@34#68O =?68;<2 �Z68O =?132N@368M725G`=?68B�O B�b� 
bTB�476>=?2D=?B =?132c4725I825O3B�G525OQ=?M768GNP�25I8B�G56>=KJ&E =�=?68;<2 �

�
6^bTB�68OQ=Nd �&7�93OQ=?68I�=?132c=?M?E  

1725G`=?B�M�J b393O3G`=?93M7254<=?1320)7,"472593@3B�4�= E =?2W�)M?EHO34�L^B�M7; E =?68B�O ��b31325M72�+ E =<47B�;<2

=?68;<2 �
� �

� �
�����

��6>=?1 G5B�M7M72547bTB�O3@368O3_<4�= E =?2 � �
�� �
�
S

�]=?25b5A3S ,"M7B�bZEH_QE =?2#EC%RB�B�O� KG525OQ=?25M725@ G5B�O368G�L^B�M �+EHM7@ 68O =?68;<2�L^M7B�; =?132�%RB�B�O M725IXE  

=?6>P�2�4�= E =?2NE =�=?68;<2 �
� �

� �
�����

6^bTB�68OQ= � �&7&�FE =�=?132D25O3@WBHL.�]=?25b � �Z=?B<I893OZEHM
bT25M76XEHb3476845S



 �3:D 

�]=?25b�=�S ��@3@ 2�� 25G`=?4!@3932�=?BcbT25M�=?93M7:368O3_NL^B�M7G5254
4793G 1REH4
47B�IXEHM	_�M?E P�6>=KJ<B�M
47B�IXEHM	M?EH@36  

E =?68B�OAb3M725474793M72�=?B =?132�I893OZEHM+bT25M76XEHb347684!4�= E =?2HS

�]=?25b�?�S ,"M7B�bZEH_QE =?2�=?132#bT25M�=?93M7:T25@ I893OZEHM	bT25M76XEHb347684	4�= E =?2�L^B�M �+EHM7@ 93OQ=?68IZ=?132�=?M?E*1725G  
=?B�M�J EH_QEH68O<b393O3G`=?93M7254	=?132�,"472593@3B�4�= E =?2��)M?EHO34�L^B�M7; E =?68B�O ��b31325M72#E =
EDIXE =?25M

=?68;<2 �
�
� � � � �

�
G5B�M7M72547bTB�O3@368O3_C=?BC=?132�4�= E =?2 � �
�� �

�
S

�]=?25b�:�S ,"M7B�bZEH_QE =?2�E 4725G5B�O3@R[Z25I8@ L^M7252�4725_�;<25OQ=�:ZEHG � �+EHM7@34�68OA=?68;<2 �368OA=?132�@368M725G  
=?68B�O<B�b3bTB�476>=?2�=?BD=?132�4725I825O3B�G525OQ=?M768G�P�25I8B�G56>=KJ<E =	=?68;<2 �

�
� � � � �

�
6^bTB�68OQ= � �&7

=?BC=?132�=?68;<2 �
�
6 L^M7B�; �]=?25b d27	=?B b3M7B�@393G5254�=?132�4�= E =?2 � �
�� �

�
S

�]=?25bWg�S �)M?EHO34�L^B�M7; =?132 %RB�B�O M725IXE =?6>P�2C4�= E =?2<E =�=?132<25O3@ BHL��]=?25b :(6 � �
�� �
�

7�=?BWEHO
�.EHM�=?1 M725IXE =?6>P�2�4�= E =?206 � �
 � �

�
7 S

�]=?25bWe�S ,"M7B�bZEH_QE =?2WEHO �.EHM�=?1� KG525OQ=?25M725@�G5B�O368G L^M7B�; =?132R_�25B�G525OQ=?M768GWbTB�476>=?68B�O EHO3@

P�25I8B�G56>=KJA4�= E =?2cE =�=?68;<2 �
�
6 � �
 � �

�
7+L^B�M �+EHM7@W68O =?68;<2�=?B<B�:�= EH68O =?132NEHb3b3M7B�%�6  

; E =?68B�O =?B =?132�[ZOZEHIY�.EHM�=?1RM725IXE =?6>P�2�4�= E =?2DE =!=?68;<2 � � 6 � �
 � �� 7 S

ti

pV MI

tfX EI
i

tarr∆tp-X MI
a

* X MI
b

*

V EI
i

V EI
f

X EI
f

tpX MI
p

tp tdep∆+

1* 2*
X EI

1
*

X EI
2

*

tp

b*a*

tp

Moon

PSTS

To Earth

'$68_�93M72 ��S A3SR�#6XEH_�M?EH; BHL)=?132D,"472593@3B�4�= E =?2N�!1325B�M�J 6^:ZEH4725@WB�OR*	J�M7O3254"��� ������'$68_�93M72Cd27



 �HgN 

�KO�=?132.EHb3b3I868G E =?68B�O#BHL]=?13684YEHI8_�B�M76>=?13;5�`=?132.,"472593@3B�4�= E =?2	�)M?EHO34�L^B�M7; E =?68B�O���b31325M72 6 ,	������7
684�68OQ=?M7B�@393G525@ S+�!13684�684�EHO&EHM7:36>=?M?EHM�JA47b31325M72cEH:TB�9�=�=?132c%RB�B�OR=?1ZE =�684�934725@&:QJ =?132Db347259� 

@3B�4�= E =?2 EHI8_�B�M76>=?13; =?B 25O31ZEHO3G52 =?132 47B�I89�=?68B�O�b3M7B�G525474"�cEH4W@32547G5M768:T25@068O(�TS�UV68I847B�O)��� 	 ���
*	J�M7O3254"��� ������EHO3@V� �
252`=?4725M5S�� � 	
�#� =?4 476 �52W684 G5B�;<;<B�O3I>J @325O3BH=?25@�256>=?1325M 68O 93O36>=?4 BHL�M?EH@36XEHI

@3684�= EHO3G52 L^M7B�; =?132 %RB�B�O B�M�68O =?68;<2cL^M7B�; I893OZEHM�bT25M76XEHb3476845S<�!132<@32`=?25M7;<68OZE =?68B�O BHL	=?132

476 �52 BHL�=?132R,	����� EHI8B�O3_���6>=?1 2&%�b3I868G56>=C@32`[ZO36>=?68B�O34CBHL � �
�����

EHO3@ � � � �
�
684C@36847G593474725@ 68O

@32`= EH68I 68OW� �
252`=?4725M � � 	
��EHO3@ UV68I847B�O S�� 	 � �

��BH=?2+=?1ZE ="=?132!47bZEHG525G5M?E L =	; E JcbZEH474"=?13M7B�93_�1CbT25M768I893O32!E =	E#=?68;<2	=?1ZE =.@36�� 25M74aL^M7B�;0=?132

254�=?68; E =?25@cbT25M768I893O32	=?68;<2 �
�
Sa��B*�
2`P�25M"�]=?132!B�M768_�68OZEHIQ254�=?68; E =?2 � �

�
��684a4�=?68I8I�934725@C=?13M7B�93_�13B�9�=

=?132cM7254�=�BHL"=?132CEHI8_�B�M76>=?13; =?B 68O34793M72cG5B�O347684�=?25O3G`J�S��!13684�68;<b3I868254�=?1ZE =�EHOQJW47B�I89�=?68B�O&EHI8_�B  

M76>=?13;���68I8IZ_�25O325M?EHI8I>JC:T2�6>=?25M?E =?6>P�2!=?BNG5B�OQP�25M7_�2#93bTB�O<=?132 )�=?M7932�+NbT25M768I893O32�4�= E =?2#EHO3@<=?68;<2HS

�
B�O347684�=?25OQ=!��6>=?1&=?132C@36847G593474768B�O 68O ��25G`=?68B�O ��S A3S>d3� 6>=�4713B�93I8@ :T2cO3BH=?25@ =?1ZE =#=?132C68OQ=?25M768B�M
4�= E =?254 6�d � 	 � � 	 � � 	 ��� 7+@3B O3BH=�b31QJ�4768G EHI8I>J 2&%�684�= S	��B*�
2`P�25M"�T4768O3G52�b3472593@3B�4�= E =?2�=?1325B�M�JA684"�Z68O
L EHG`=��$EHO BfP�25M7IXEHb3b368O3_RBHL
=?132 = �
BW;c93I>=?6  KG5B�O368GCEHI8_�B�M76>=?13;<4�E =�=?132<I893OZEHM�bT25M76XEHb347684�bTB�68OQ=��
6>=N@3B�254DJ�6825I8@ ER_�B�B�@ EHb3b3M7B�%�68; E =?68B�O BHL+=?132 bT25M768I893O32<4�= E =?2 �"EH4 �
25I8I
EH4D=?132 68O36>=?6XEHI"EHO3@
[ZOZEHI.4�= E =?2545SA�!13684 ��68I8Ia:T2<93472`L^93I	IXE =?25M.��1325O =?132 b3472593@3B�4�= E =?2 EHI8_�B�M76>=?13; 684DEHb3b3I86825@ =?B

M7254�=?M768G`=?25@ L^B�93M!:TB�@�JAb3M7B�:3I825;<4+=?1ZE =�68O3G5I893@32�I893OZEHM!4 ��68O3_�:QJ�45S
'ZB�M�G5B�;<b3I82`=?25O325474"� =?1325M72CEHM72DL^B�93M�@325_�25O325M?E =?2cG EH47254�=?B :T2NG5B�O34768@325M725@ S#� L"=?132c68O36>=?6XEHI

4�= E =?2!6 �
 � �� 7)684$68O34768@32	=?132�,	����� �H=?132
[ZM74�=a=?13M7252!4�=?25b34"68ON=?132!EHI8_�B�M76>=?13;0EHM72+:QJ�bZEH474725@ EHO3@

b3M7B�bZEH_QE =?68B�O�:T25_�68O34)��6>=?1N�]=?25b A�� =?1ZE =�684"�f=?132.68O36>=?6XEHI 4�= E =?2.684 =?M?EHO34�L^B�M7;<25@�=?B�4725I825O3B�G525OQ=?M768G
G5B�B�M7@368OZE =?254
EHO3@ b3M7B�bZEH_QE =?25@ EHI8B�O3_NEc%RB�B�O� KG525OQ=?25M725@AG5B�O368G�93OQ=?68IZ=?132�=?M?E*1725G`=?B�M�J<M72 EHG 13254
=?132 ,	�����TS��KO 2�� 25G`=���=?13684 684A4768;<b3I>J E %RB�B�O�=?B �.EHM�=?1�=KJ�bT2 ;c93I>=?6  KG5B�O368G&EHI8_�B�M76>=?13;RS

/Y6 �H2$��68472 �36>LY=?132#[ZOZEHI 4�= E =?2#684+68O34768@32�=?132�,	����� ��=?132�b3472593@3B�4�= E =?2DEHI8_�B�M76>=?13; :T25G5B�;<254�EHO

�.EHM�=?1W=?BA%RB�B�OR=KJ�bT2CEHI8_�B�M76>=?13;RS
��I847B O3BH=?2D=?1ZE =�6>L$=?132D=?68;<2�G5B�M7M72547bTB�O3@368O3_ =?B<=?132N25O3@

BHL.=?132N[ZM74�=�[Z25I8@&L^M7252C4725_�;<25OQ=�684#b3M768B�M�=?B =?132C68O36>=?6XEHI =?68;<2 �T=?132c[Z25I8@WL^M7252C684�=?25M7;<68OZE =?25@
E =C=?132A68O36>=?6XEHI"=?68;<2AEHO3@ =?132R%RB�B�O� KG525OQ=?25M725@ G5B�O368GA:T25_�68O34CE =C=?13684CbTB�68OQ= S ��68;<68IXEHM7I>J3�)6>L
=?132 =?68;<2C=?1ZE =D=?132A%RB�B�O� KG525OQ=?25M725@ G5B�O368G<b36825M7G5254D=?132 ,	����� E =NbTB�68OQ= � �D684D:T2`J�B�O3@ =?132
[ZOZEHIT=?68;<2 �]=?132�G5B�O368G#684	=?25M7;<68OZE =?25@AE =+=?132#[ZOZEHIT=?68;<2#EHO3@ =?132#4725G5B�O3@ [Z25I8@ L^M7252#4725_�;<25OQ=
:T25_�68O34�E =!=?13684�bTB�68OQ= S



 �HeN 

��68O3G52	=?13684$_�25O325M?EHI�EHb3b3M7BQEHG 1C2�� 25G`=?6>P�25I>JD68O3G5I893@3254)=?132
68O �Z9325O3G52+BHLZ=?132
4725G5B�O3@Cb3M768; EHM�J

B�O =?132 ;<BH=?68B�O BHL	=?132 47bZEHG525G5M?E L =���b3472593@3B�4�= E =?2 =?1325B�M�J���68I8Ia:T2C934725@ 68O EH@3@36>=?68B�OW=?BA=?132
4�= EHO3@ZEHM7@V;c93I>=?6  KG5B�O368GREHI8_�B�M76>=?13; =?B 68;<b3M7BfP�2W=?132 68O36>=?6XEHI!47B�I89�=?68B�O�EHO3@Vb3M7BfP�68@32&:T2`=7=?25M

;<B�@325I868O3_cBHLaEHOQJAI893OZEHM!25O3G5B�93OQ=?25M745S

� ��� ��� � � � � � � � ��� 
 � ����
�� � � ������
 � 
 ��� � � � ��������
�� ��
 � � ��� 
 � 


�!132�EHb3b3I868G E =?68B�OcBHLF=?1325472�;<2`=?13B�@34a=?B�@32`=?25M7;<68O32!47B�I89�=?68B�O34a68OC=?132+L^B�93M":TB�@�Jcb3M7B�:3I825;

O325G52547476>= E =?254c=?132 @32`P�25I8B�b3;<25OQ=CBHL�EW;<2`=?13B�@ =?B&G5B�;<b39�=?2 4�= E =?2<=?M?EHO3476>=?68B�O ; E =?M768G5254�L^B�M

:TBH=?1 4768O3_�I82  K@368M725G`=?68B�O ;c93I>=?6  KG5B�O368GAEHOZEHI>J�47684<EHO3@ =?132Rb3472593@3B�4�= E =?2 EHb3b3M7B�%�68; E =?68B�O S ��O
EH@3@325@ :T25O32`[3=��
EHO3@ ��1ZE = 684c2`P�25OQ=?9ZEHI8I>J EHO 68OQ=?25_�M?EHI
G5B�;<bTB�O325OQ= 68O =?132 EHb3b3I868G E =?68B�O BHL
;c93I>=?6  KG5B�O368GC;<2`=?13B�@34D=?BW=?132 ;<BH=?68B�O 68O =?132 L^B�93MN:TB�@�J b3M7B�:3I825;5�$684D=?132 E PHEH68IXEH:368I86>=KJWBHL
EHOZEHI>J]=?68G EHIa2&%�b3M725474768B�O34NL^B�M�=?132<4�= E =?2 =?M?EHO3476>=?68B�O ; E =?M76 % S<��I>=?13B�93_�1)�)68O _�25O325M?EHI �)O3BWEHO� 
EHI>J]=?68G EHI"47B�I89�=?68B�O 684DE PHEH68IXEH:3I82cL^B�M�=?132A����% 68O =?132 � ��*+, �Y=?132 93472 BHL+= �
B&:TB�@�J G5B�O368G54
68OW=?132N;c93I>=?6  KG5B�O368GDEHb3b3M7B�%�68; E =?68B�O34�EHI8I8B*��4�EHOZEHI>J]=?68G EHI�M725b3M7254725OQ= E =?68B�O34#L^B�M�=?132c25I825;<25OQ=?4
BHL$=?132c����% =?B<:T2D@32`P�25I8B�bT25@RL^M7B�; = �
B :TB�@�JW����%�� 45S!�0O]93;c:T25M�BHL"EH9�=?13B�M74"�T68O3G5I893@368O3_
��B�B�@�J�2 EHM � ����� EHO3@ ��6>= �5I � � � � � 1ZE P�2 @32`P�25I8B�bT25@ EHOZEHI>J]=?68G EHI�M725b3M7254725OQ= E =?68B�O34�L^B�M�=?132CbZEHM�=?6XEHI84
68O<=?132�����% L^B�M.=?132�= �
BC:TB�@�J<b3M7B�:3I825;RS$�!1325472�bZEHM�=?6XEHI84	EHM72�BHLY= �
Bc=KJ�bT254"�3256>=?1325M
25I8I868b�=?68G
B�M+1QJ�bT25M7:TB�I868G ��G5B�M7M72547bTB�O3@368O3_C=?Bc=?132�G5B�O368G�M72`L^25M725O3G52�B�M7:36>=!BHL)68OQ=?25M7254�= S"�!132�2&%�b3M725474768B�O34
L^B�M
=?132�bZEHM�=?6XEHI84
68OA2 EHG 1RG EH472DEHM72�@36�� 25M725OQ=��FEHI>=?13B�93_�1 P�25M�J 4768;<68IXEHM"��EHO3@ G EHO :T2#L^B�93O3@R68O
��6>= �5I � � � ��L^B�M"=?132�25I8I868b�=?68G
= �
BN:TB�@�J ����% ��EHO3@A��bT25O3G525M � 	 � �ZL^B�M"=?132#����% 68OC=?132�1QJ�bT25M7:TB�I868G

G EH472HS	*
BH=?1RG5B�O368G�G EH47254�EHM72DEHI847BC4793;<; EHM76 �525@ 68OAUV68I847B�O S�� 	 � �

�!132A����% L^B�MDER4768O3_�I82 ;c93I>=?6  KG5B�O368Gc4�=?25b ; E J :T2<@32`=?25M7;<68O325@ :QJ 4725\]9325OQ=?6XEHI8I>J ;c93I  

=?68b3I>J�68O3_ =?132C����%�� 4�G5B�M7M72547bTB�O3@368O3_ =?B 2 EHG 1 b3M7B�bZEH_QE =?68B�OW4�=?25b 68OR=?132CEHI8_�B�M76>=?13;RS+��4�EHO

2&%3EH;<b3I82 �YG5B�O34768@325MDE 47bZEHG525G5M?E L =D;<BfP�68O3_AL^M7B�; =?132<�.EHM�=?1 =?BA=?132 %RB�B�O SC�!132 [ZM74�=D4�=?25b

�
B�93I8@ J�6825I8@REHO&����% L^M7B�; b3M7B�bZEH_QE =?68B�OABHL)=?132N�.EHM�=?1� KG525OQ=?25M725@WG5B�O368G �Z934768O3_ =?132DEHb3b3M7B  
b3M76XE =?2!= �
Bc:TB�@�J 47B�I89�=?68B�O S$�!13684	; E =?M76 %CM725IXE =?254.=?132�68O36>=?6XEHI�_�25B�G525OQ=?M768G�4�= E =?2 �
 � �� E =.=?68;<2

� �Y=?BC=?132#[ZOZEHI 4�= E =?2 � �
 � �� BHL�=?132D�.EHM�=?1� KG525OQ=?25M725@RG5B�O368G�E =+=?68;<2 � � �FEHO3@ 684+@325O3BH=?25@ � � �� �
6�� � L^B�MN�.EHM�=?1 �
B�O368G*7 SW��2&%�=��a=?132 [ZOZEHI	_�25B�G525OQ=?M768G 4�= E =?2 684D=?M?EHO34�L^B�M7;<25@ =?B&EW4725I825O3B  
G525OQ=?M768G�4�= E =?2�EHO3@ =?132#2�� 25G`=?4+@3932�=?BCEHOQJ bT25M�=?93M7:ZE =?68B�O34
EHM72�EH@3@325@ S"�!132�=?M?EHO34�L^B�M7; E =?68B�O



 �3@N 

EHO3@ EH@3@36>=?68B�O BHL+=?132 68O3@368M725G`=N2�� 25G`=?4C@3932 =?BWb3M768; EHM�J ;<BH=?68B�O @3B&O3BH=CE � 25G`=N=?132 ����%"'

13B*�
2`P�25M"� =?132NbT25M�=?93M7:368O3_ 2�� 25G`=?4#@3932D=?B 47B�IXEHM�_�M?E P�6>=KJ3�FL^B�M�68O34�= EHO3G52 � G EHOW:T2N;<B�@325I825@W68O
EC4�= E =?2�=?M?EHO3476>=?68B�O L^B�M7; E = S

��68O3G52R=?132W;c93I>=?6  KG5B�O368GA4�=?25b�476 �52W684<_�25O325M?EHI8I>J 47; EHI8I 6 EHb3b3M7B�%�68; E =?25I>J ? 13B�93M74 7&�+=?132
bT25M�=?93M7:ZE =?68B�O L^M7B�; =?132&47B�IXEHM<_�M?E P�6>=KJ G EHO :T2 EHb3b3M7B�%�68; E =?25@ :QJ EH474793;<68O3_ E G5B�O34�= EHOQ=
EHG5G525I825M?E =?68B�O BfP�25M+=?132#_�6>P�25O =?68;<2�4�=?25b S"�!13684!G5B�O34�= EHOQ=!684
= E �H25OA=?Bc:T2�=?132�E P�25M?EH_�2�EHG5G525I  
25M?E =?68B�OAB�O =?132�47bZEHG525G5M?E L =��Z=?1ZE =�684

�� ��� � � �� � � �� �
�

	 6 ��S =He 7

��1325M72 �� �TEHO3@ �� � EHM72+=?132�EHG5G525I825M?E =?68B�O34"@3932!=?B�47B�IXEHMa_�M?E P�6>=KJCE ="=?132!68O36>=?6XEHI�EHO3@ [ZOZEHI�=?68;<254
EHI8B�O3_c=?132D�.EHM�=?1 G5B�O368G�4725_�;<25OQ= S.�!132DEHG5G525I825M?E =?68B�O B�OA=?132�47bZEHG525G5M?E L =�@3932�=?BC=?132N��93OR684

��M76>=7=?25OREH4
�� �

� � � � �� � �	�
� �
� �	�

�

�� � �
� �
� ��� 	 6 ��S ?3@ 7

��1325M72 � � 684 =?132.O3B�O� K@368;<25O34768B�OZEHIH_�M?E P�6>= E =?68B�OZEHIHbZEHM?EH;<2`=?25MYBHL�=?132
��93O)� �� � � 684 =?132	bTB�476>=?68B�O
P�25G`=?B�M$BHL�=?132
�.EHM�=?1NM725IXE =?6>P�2.=?B�=?132+��93O)�QEHO3@ �� � �	� 684Y=?132	bTB�476>=?68B�O�P�25G`=?B�M$BHL3=?132	47bZEHG525G5M?E L =
��6>=?1RM72547bT25G`=�=?B<=?132c��93O S!�!13684�EHG5G525I825M?E =?68B�OR684;��M76>=7=?25ORL^B�M�E :ZEH472NbTB�68OQ=�M725IXE =?6>P�2�=?B =?132
�.EHM�=?1R47BC=?1ZE =��

�� � �	�
� �� � � � �� � �	� 	 6 ��S ?�d27

2`PHEHI89ZE =?25@ E =#=?132C47bT25G56>[Z25@ =?68;<2HS06 ��BH=?2N=?1ZE = �� � �	� 684�=?132cbTB�476>=?68B�OWP�25G`=?B�M�BHL"=?132C47bZEHG52  
G5M?E L = ��6>=?1 M72547bT25G`=�=?B =?132 �.EHM�=?1 S 7 �aPHEHI89ZE =?68O3_ =?13684�G5B�O34�= EHOQ=DE P�25M?EH_�2<EHG5G525I825M?E =?68B�O EHO3@
68OQ=?25_�M?E =?68O3_ BfP�25MD=?132<=?68;<2 68OQ=?25M�PHEHI"b3M7B�@393G5254N=?132 L^B�I8I8B*��68O3_AbT25M�=?93M7:ZE =?68B�O34�L^B�MDbTB�476>=?68B�O
EHO3@ P�25I8B�G56>=KJ

��
�
�
�
� 6 � 7 �

d
� �� ��� � 6 � �

� � 7 � 	 6 ��S ? �37
��
�
�
�
� 6 � 7 � �� ��� � 6 � �

� � 7 	 6 ��S ? � 7

E =�47B�;<2�=?68;<2 � S
�
B�O34768@325M
=?132#4�= E =?254!b3M768B�M.=?BCEHOQJ G5B�B�M7@368OZE =?2�=?M?EHO34�L^B�M7; E =?68B�O)��EHO3@A@325O3BH=?2 �


	
EH4	=?132

68O36>=?6XEHIYbTB�476>=?68B�O&EHO3@&P�25I8B�G56>=KJW4�= E =?2cB�O&=?132 �.EHM�=?1 G525OQ=?25M725@ G5B�O368G � �

�
EH4�=?132N[ZOZEHI$4�= E =?2



 ��d# 

EHI8B�O3_�=?132��.EHM�=?1 G5B�O368G ��EHO3@ �

�
EH4	=?132�bT25M�=?93M7:T25@A4�= E =?2�@3932�=?BN=?132#EH@3@36>=?68B�O<BHLY=?132�47B�IXEHM

_�M?E P�6>=KJ�S"�!132DG 1ZEHO3_�2�68O 4�= E =?2�L^M7B�; �

�
=?B �


�
G EHOR:T2.��M76>=7=?25OREH4

��
� � ��

�
� ��

�
�
�
� 6 � 7 	 6 ��S ? A 7

��
� � ��

�
� ��

�
�
�
� 6 � 7 � 6 ��S ? =37

�!132�����% EH4747B�G56XE =?25@/��6>=?1 =?13684"bT25M�=?93M7:ZE =?68B�O 684"2&%�b3M725474725@AEH4	E�; E =?M76 %cBHL bZEHM�=?6XEHI�@325M76>PHE  
=?6>P�254�M725IXE =?68O3_CG 1ZEHO3_�254�68O �


�
=?B<G 1ZEHO3_�254�68O �


�
6^:TBH=?1WE =!=?68;<2 � � 7&�ZEHO3@RG EHOR:T2 ��M76>=7=?25O

�.6 � � 	 � � 7 � � �
�
�
�� � �

� �

�

� �

�
�

��
�
���� ����� � ���� ����� ����� �� �� � ���� �� �� �

� �

 � 6 ��S ?3? 7

��68O3G52W:TBH=?1 �

�
EHO3@ �


�
EHM72&EH4747B�G56XE =?25@ ��6>=?1 =?68;<2 � � �+=?132WbZEHM�=?6XEHI84<68O =?13684A����% G EHO

:T2 2`PHEHI89ZE =?25@ B�O =?132 M72`L^25M725O3G52W47B�I89�=?68B�O @32`=?25M7;<68O325@ 68O �"\]9ZE =?68B�O34�6 ��S ? A 7CEHO3@ 6 ��S ? =37&�
�H2525b368O3_C68O ;<68O3@<=?1ZE = �� ��� �+@325bT25O3@34!B�O ��

�
EH48�
25I8I EH4 ��

	
6 =?132#68O36>=?6XEHI34�= E =?2#B�O =?132��.EHM�=?1

�
B�O368G�4725_�;<25OQ=&7 S.�!132DbZEHM�=?6XEHI84!EHM72 ��M76>=7=?25OR2&%�b3I868G56>=?I>J EH4
� ��

�

� ��
�

� �
�
�
� ��

�
�
�
�

� ��
�

�
� ��

�
�
�
�

� ��
	

� ��
	

� ��
�

	 6 ��S ? :37
� ��

�

� ��
�

�
� ��

�
�
�
�

� ��
	

� ��
	

� ��
�

	 6 ��S ?�g 7
� ��

�

� ��
�

�
� ��

�
�
�
�

� ��
�

�
� ��

�
�
�
�

� ��
	

� ��
	

� ��
�

	 6 ��S ?�e 7
� ��

�

� ��
�

� �
�
�
� ��

�
�
�
�

� ��
	

� ��
	

� ��
�

� 6 ��S : @ 7

�!132#bZEHM�=?6XEHI84 � �� ����� � EHO3@ � �� ����� � EHM72#E PHEH68IXEH:3I82+L^M7B�; =?132�68OQP�25M7472#BHLY=?132�4�= E =?2�=?M?EHO3476>=?68B�O<; E =?M76 %
G5B�M7M72547bTB�O3@368O3_ =?B =?132D�.EHM�=?1 �
B�O368G�4725_�;<25OQ= S	� =�684!G5B�OQP�25O36825OQ=�=?B<2&%�b3M725474�=?132 ?2%�? ����%
EH4!L^B�93M �2% �C4793:� K; E =?M768G5254"�Z4793G 1R=?1ZE =!=?132N����% L^B�M+=?132D�	�V4725_�;<25OQ=�684

� � 	
� 	 �

�
	 � �

�.6 �
	
	 �
�
7 �

��
�
���� ����� � ���� ����� ����� ����� � ���� ����� �

� �

 	 6 ��S :�d27

�

��
� � 	 ��� 	 ��

	 �
	 	 �

� �

 	 6 ��S : �37

EHO3@R1325O3G52 �
� ��

	
� ��

�
� � 	 � '

� ��
	

� ��
�
� � 	 � � 6 ��S :�� 7



 � �D 

�!13684!O3BH= E =?68B�O 684+934725@ 2&%�=?25O3476>P�25I>J =?13M7B�93_�13B�9�=!=?132�=?2&%�= S.�!132�M725; EH68O368O3_NbZEHM�=?6XEHIT@325M76>PHE  
=?6>P�254�L^M7B�; �"\]9ZE =?68B�O34-6 ��S ? :37 < 6 ��S : @ 7+G EHOW:T2�2`PHEHI89ZE =?25@ L^M7B�; =?132DE P�25M?EH_�2cEHG5G525I825M?E =?68B�O)�
=?1ZE =�684"�

� ��
�
�
�
�

� ��
	

�
� � �
A
� �� ��� �
� ��

	
�
� � �
A
� �� 	
� ��

	

	 6 ��S : A 7
� ��

�
�
�
�

� ��
�

�
� � �
A
� �� �
� ��

�

	 6 ��S :3=37
� ��

�
�
�
�

� ��
	

�
� �
�

� �� 	
� ��

	

	 6 ��S : ? 7
� ��

�
�
�
�

� ��
�

�
� �
�

� �� �
� ��

�

	 6 ��S :3:37

��1325M72
� �� �
� �� � � �

� �
� �
� �	�

� �
�

�

� �� � �	� �� � � �	�
� �� �	� � 	 6 ��S :Hg 7

2`PHEHI89ZE =?25@RE =!=?132�47bT25G56>[Z25@R=?68;<2HS

�!132�O32&%�=!����% EHI8B�O3_�=?132�bZE =?1<684"=?1ZE =+EH4747B�G56XE =?25@ ��6>=?1 =?132�[Z25I8@ L^M7252�=?M?E*1725G`=?B�M�J�6^@32  
O3BH=?25@A:QJ 4793bT25M747G5M768b�= � � 7 Sa�!132#[Z25I8@ L^M7252�����% M725IXE =?254 � �
�� �� =?B � �
�� �� EHO3@A684
2&%�b3M725474725@
4768;<b3I>J EH4

������ � �

��
�
�
�

�

� ��� �
�

	
�

�
�

� �

 � 6 ��S :He 7

��68O3G52D=?132N[Z25I8@WL^M7252N4725_�;<25OQ=�684#E<G5B�O34�= EHOQ=#P�25I8B�G56>=KJR4725_�;<25OQ=�� =?132C����% 684 17934�=�E<I868O32 EHM
L^93O3G`=?68B�O BHL�=?132WI825O3_H=?1 BHL�=?132Wb3M7B�bZEH_QE =?68B�O =?68;<2 � � � � �

�

� � S �KO =?132R[ZOZEHI�4�=?25b BHL

=?132DEHI8_�B�M76>=?13;5�3E<%RB�B�O� KG525OQ=?25M725@&G5B�O368G06 %&�;7+684�b3M7B�bZEH_QE =?25@ L^B�M �+EHM7@R68OA=?68;<2#=?B<B�:�= EH68O
=?132 EHb3b3M7B�%�68; E =?68B�O&=?B =?132 [ZOZEHI"4725I825O3B�G525OQ=?M768G<4�= E =?2HS �!132A����% G5B�M7M72547bTB�O3@368O3_ =?B =?13684

4725_�;<25OQ=��"@325O3BH=?25@ EH4�� � �� � �$=?1325M72`L^B�M72 M725IXE =?254D=?132 4�= E =?2 � �
�� �� =?BW=?132<[ZOZEHI
4�= E =?2 �
�� �� S

*
25G EH93472�=?132�;c93I>=?6  KG5B�O368G�=?M?E*1725G`=?B�M�JA684!G5B�OQ=?68O]93B�934�EHO3@R4768O3G52DEHI8I =?132N����%�� 4�EHM72�@32`[ZO325@
M725IXE =?6>P�2c=?B =?132 �"��B�MN%R�#G5B�B�M7@368OZE =?2cL^M?EH;<2 � =?132<@32`=?25M7;<68OZE =?68B�O BHL
=?132 G5B�;<b3I82`=?2 ����%
=?1ZE =	; EHb34"=?132�68O36>=?6XEHI�4�= E =?2 �
 � �� =?B�=?132�[ZOZEHIZ4�= E =?2 �
�� �� 68OQP�B�I>P�254	;c93I>=?68b3I>J�68O3_#=?1325472�L^B�93M

; E =?M768G5254!4725\]9325OQ=?6XEHI8I>J =?B B�:�= EH68O

� � � � �� � � � � �� � � ���� � � �
�
�
�� � � � �� � 	 6 ��S g3@ 7



 � �N 

��1325M72
� �
 � �� � � � � � �� � � �
 � �� � 6 ��S g�d27

� 4768;<68IXEHM)����% G EHOc:T2+G5B�;<b39�=?25@NL^B�M$2 EHG 1CBHLZ=?132+;c93I>=?6  KG5B�O368G.4�=?25b34"EHI8B�O3_#E�_�6>P�25Oc=?M?E*1725G  
=?B�M�J�Sa�!132#����%�� 4.L^M7B�;�2 EHG 1<;c93I>=?6  KG5B�O368G
4�=?25b EHM72!=?1325O<4725\]9325OQ=?6XEHI8I>JC;c93I>=?68b3I86825@N=?B�_�2`=?1325M

=?B G5M72 E =?2N=?132N4�= E =?2D=?M?EHO3476>=?68B�OR; E =?M76 %AL^B�M�=?132N25OQ=?68M72D=?M?E*1725G`=?B�M�J�S��!13684�G5B�;<b3I82`=?2D; E =?M76 %
G5B�M7M72547bTB�O3@368O3_c=?Bc=?132�;c93I>=?6  KG5B�O368G�EHb3b3M7B�%�68; E =?68B�O BHL�=?132�=?M?E*1725G`=?B�M�J 684+25;<b3I8BfJ�25@ 68O PHEHM� 
68B�934N@36�� 25M725OQ=?6XEHI.G5B�M7M725G`=?68B�O34Nb3M7B�G525@393M7254c=?BW= EHM7_�2`=c@3254768M725@ 25O3@34�= E =?254C68O =?132 M7254�=?M768G`=?25@

L^B�93M!:TB�@�JAb3M7B�:3I825;RS

� 4�= E =?2C=?M?EHO3476>=?68B�O ; E =?M76 %&G EHO EHI847B :T2 G5B�;<b39�=?25@ L^B�M�=?132 b3472593@3B�4�= E =?2 EHb3b3M7B�%�68; E  
=?68B�O 934768O3_WE 4768;<68IXEHM�4725\]9325OQ=?6XEHI+����% G5B�;<b39�= E =?68B�O L^B�M�2 EHG 1 BHL
=?132<b3M7B�bZEH_QE =?68B�O 4�=?25b34

68O =?132Db3472593@3B�4�= E =?2cEHI8_�B�M76>=?13;RS"�!13684�b3472593@3B�4�= E =?2C����% 684�G5M793G56XEHIY68O =?132D@32`=?25M7;<68OZE =?68B�O

BHL�=?132�I893OZEHM+4 ��68O3_�:QJ3�FEHO3@ 684!93472`L^93IY68OA@32`=?25M7;<68O368O3_ EC47B�I89�=?68B�O =?BC=?132#=?13M7252�:TB�@�JA/�EH;C 
:T25M�= b3M7B�:3I825;RS ��6>P�25O = �
B bTB�476>=?68B�O P�25G`=?B�M74 EHO3@ E =?68;<2 BHL �Z68_�1Q=��
6>= 684<BHL =?25O @3254768M725@
=?BA@32`=?25M7;<68O32cE 47B�I89�=?68B�OW=?1ZE =�bZEH4747254�=?13M7B�93_�1&=?132N= �
B bTB�476>=?68B�O34�68OW=?132C47bT25G56>[Z25@ =?68;<2HS
�!13684.b3M7B�:3I825; 684a=?25M7;<25@ /�EH;c:T25M�= � 4.b3M7B�:3I825;5�]EHO3@ 6>=?4"47B�I89�=?68B�O 68O =?132�= �
BN:TB�@�JCb3M7B�:3I825;
684-�
25I8I;�]O3B*��O S ��B*�
2`P�25M"�!68O =?132A=?13M7252 :TB�@�J b3M7B�:3I825;5�.O3B(�]O3B*��O 47B�I89�=?68B�O 2&%�684�=?4CL^B�M
@32`=?25M7;<68O368O3_c=?132�bZE =?1A=?1ZE =�bZEH4747254�=?13M7B�93_�1 =?132�= �
B<bTB�68OQ=?4!68OA=?132�_�6>P�25O =?68;<2HS

%WEHOQJ @36�� 25M725OQ=!;<2`=?13B�@34
1ZE P�2�:T2525O E =7=?25;<b�=?25@ =?BCEHb3b3M7B�%�68; E =?2�=?132#47B�I89�=?68B�O<=?BN=?13684
b3M7B�:3I825;5��:39�=	E#bZEHM�=?68G593IXEHM7I>JNEHb3b3M7B�b3M76XE =?2+47B�I89�=?68B�OCEHb3b3M7BQEHG 1��+EH4"b3M7B�bTB�4725@<:QJC*	J�M7O3254 � �����
=?BR47B�I>P�2C=?132 =?13M7252<:TB�@�J /�EH;c:T25M�=Db3M7B�:3I825; 6 ��*+/�,87�934768O3_ b3472593@3B�4�= E =?2<=?1325B�M�J =?BRM725b� 
M7254725OQ=A=?M?E*1725G`=?B�M768254 =?1ZE =AbZEH474AG5I8B�472W=?B =?132&4725G5B�O3@ b3M768; EHM�J3��EHO3@�G EHO�:T2&;<B�@325I825@�EH4

1QJ�bT25M7:TB�I868G ��6>=?1 M72547bT25G`=�=?BC=?1ZE =�b3M768; EHM�J�Sa��4768O3_ b3472593@3B�4�= E =?2�=?1325B�M�J EHO3@A=?132�M7254793I>=?68O3_
4�= E =?2c=?M?EHO3476>=?68B�O&; E =?M768G5254#68O E @36�� 25M725OQ=?6XEHI$G5B�M7M725G`=?68B�O34�b3M7B�G525474"��6>=�684#bTB�474768:3I82N=?B @32`=?25M� 
;<68O32 EA47B�I89�=?68B�O =?BA=?132 ��*+/�, =?1ZE =DbZEH4747254�=?13M7B�93_�1 :TBH=?1 bTB�476>=?68B�O34�68O =?132 _�6>P�25O �Z68_�1Q=

=?68;<2HSD�!13684�b3M7B�G525@393M72CL^B�M7;<4�=?132 :ZEH47684�BHL.=?132C= EHM7_�2`=?68O3_ 47G 1325;<2 =?BA68@325OQ=?6>L J E 47B�I89�=?68B�O

=?1ZE = bZEH4747254<=?13M7B�93_�1 =?132 bZE =?G 1 bTB�68OQ=?4 :T2`L^B�M72REHO3@ E L =?25Mc=?132 I893OZEHM �3J�:QJ3�+B�M 68O BH=?1325M
�
B�M7@34"� =?B :3M768@3_�2D=?1322)�_QEHb34 + I82`L =#:QJ =?132cbTB�B�M�;<B�@325I868O3_ BHLa=?132cI893OZEHM�25O3G5B�93OQ=?25M#68OR=?132

68O36>=?6XEHIT_�93254745S+�!132D47B�I89�=?68B�OAb3M7B�G525474"�T4768;<68IXEHM	=?BC=?132DB�O32�934725@&:QJR*	J�M7O3254 � ����� =?B<47B�I>P�2�=?132
��*+/�, 684!@36847G593474725@W68OW��bT25O3G525M � 	 � ��EHO3@AUV68I847B�O S�� 	 � �



 � Ac 

� ��� 	 � ��� � ��
 � � � � 
�� ��� 
 ��� � 
����

%R93I>=?6  KG5B�O368G!EHOZEHI>J�47684.EHO3@<b3472593@3B�4�= E =?2�=?1325B�M�JCG5B�O34�=?6>=?9�=?2�B�O32!=KJ�bT2�BHL EHb3b3M7B�%�68; E =?68B�O
=?B�=?132�;<BH=?68B�OC68O =?132!=?13M7252�:TB�@�JCb3M7B�:3I825; 6^B�M"L^B�93M.:TB�@�JCb3M7B�:3I825;�6>L 47B�IXEHM"bT25M�=?93M7:ZE =?68B�O34

EHM72N68O3G5I893@325@ 7 S���4 ��68I8IY:T2c@325;<B�O34�=?M?E =?25@&IXE =?25M"�F=?13684�EHb3b3M7B�%�68; E =?68B�OR684#EHO&68OQ=?25_�M?EHI�bZEHM�=
BHL�=?132�68OQ=?25M7;<25@36XE =?2�4�=?25b 68O =?132#=?13M7252�4�=?25b b3M7B�G525474"�Z:39�=�;c93I>=?6  KG5B�O368G�EHOZEHI>J�47684+684+O3BH=+=?132
B�O3I>J ;<2`=?13B�@ E PHEH68IXEH:3I82 =?B _QEH68O 68O34768_�1Q= 68OQ=?B =?132 ;<BH=?68B�O 68O =?132A=?13M7252R:TB�@�J b3M7B�:3I825;RS

� G5B�;c:368OZE =?68B�O BHL�EHOZEHI>J]=?68G EHI
2&%�b3M725474768B�O34 EHO3@ O]93;<25M768G EHI+=?25G 13O368\]93254 L^M7B�; @�J�OZEH;<68G EHI

4�J�4�=?25;<4A=?1325B�M�J�6 �����97 G EHOV:T2 934725@VP�25M�J�2�� 25G`=?6>P�25I>J =?B @32`=?25M7;<68O32 47bT25G56>[ZG&=KJ�bT254 BHL

=?M?E*1725G`=?B�M�JVEHM7G54A@368M725G`=?I>J 68O�=?132&=?13M7252 :TB�@�J M725_�68;<2HS ��LDG5B�93M7472 �#4768O3G52 O3B EHOZEHI>J]=?68G EHI
47B�I89�=?68B�O =?B =?13684Db3M7B�:3I825; 684NE PHEH68IXEH:3I82 �Y2&%�=?25O3476>P�2AO]93;<25M768G EHI.EHOZEHI>J�47684D684D4�=?68I8IaO325G525474?EHM�J�S
��J�OZEH;<68G EHI�4�J�4�=?25;<4R=?1325B�M�JV684A25;<b3I8BfJ�25@)�#=?1325O)��=?B @368M725G`= =?132 O]93;<25M768G EHI�EHOZEHI>J�47684 68O
=?132N@32`=?25M7;<68OZE =?68B�O BHL.@3254768M725@W=?M?E*1725G`=?B�M768254�EHO3@W=?M?E*1725G`=?B�M�JWEHM7G54�=?1ZE =�M72 �Z25G`=#=?132NOZE =?93M?EHI
@�J�OZEH;<68G54!BHL)=?132�4�J�4�=?25;RS

� ��� ��� ����� � � ����
�� � 
������ � ����� ��


�#O32<;<BH=?6>PHE =?68B�O&L^B�M�68OQP�254�=?68_QE =?68O3_R47B�I89�=?68B�O EHM7G54N68O =?132 =?13M7252 :TB�@�J b3M7B�:3I825; 684�=?132

2&%�684�=?25O3G52DBHLaG525M�= EH68OA=KJ�bT254�BHL$=?13M7252�:TB�@�JAB�M7:36>=?45S.�)B :3M7682 �3JAM72`P�682$��=?1325472D47B�I89�=?68B�O34�EHO3@

=?132568M!4768_�O36>[ZG EHO3G52 �36>=�684!;<B�4�=!G5B�OQP�25O36825OQ=�=?B b3M7254725OQ=�=?132�47B�I89�=?68B�O34+68OA=?132�G5B�OQ=?2&%�=�BHL)=?132
�+� ��*+,)S��!1]934"�FE =!I82 EH4�=!68O36>=?6XEHI8I>J3�QEH474793;<2�=?1ZE =+=?132�b3M768; EHM768254
EHM72#68O G568M7G593IXEHM
B�M7:36>=?48��6>=?1
M72547bT25G`=c=?BR=?132568M�:ZEHM�J�G525OQ=?25M5SRUV1368I82CPHEHM768B�934DO]93;<25M768G EHI.47B�I89�=?68B�O34�2&%�684�=c68O =?132 G568M7G593IXEHM
M7254�=?M768G`=?25@W=?13M7252  K:TB�@�JRb3M7B�:3I825;5�Z= �
B =KJ�bT254�=?1ZE =�EHM72DBHL.bZEHM�=?68G593IXEHM�68OQ=?25M7254�=#1325M72CEHM72�=?132
G5B�I8I825G`=?68B�O BHL�bT25M768B�@368G<1ZEHI8B&EHO3@ \]9ZEH476  KbT25M768B�@368G /Y68474?E*17B�934c47B�I89�=?68B�O34DO32 EHMN=?132 G5B�I8I868O32 EHM
I868:3M?E =?68B�O bTB�68OQ=?45S �	EHM768B�934<2&%3EH;<b3I8254<BHL�4793G 1�47B�I89�=?68B�O34<EHM72&E PHEH68IXEH:3I82A68O E O]93;c:T25M BHL

=?13M7252  K:TB�@�JA4�J�4�=?25;<45S�� 	 ��� � ��� � 
��

,"M725G5684725I>JRbT25M768B�@368G�1ZEHI8B<B�M7:36>=?4�@3B O3BH=�EHG`=?9ZEHI8I>JA2&%�684�=�68O&E<G5B�;<b3I82&% ;<B�@325I �Z2HS _3S'� B�O32
=?1ZE =<25;<b3I8BfJ�4<25b31325;<25M7684 @ZE = E L^B�MC=?132R4�= E =?254 BHL�=?132 b3M768; EHM7682545S ��B*�
2`P�25M"�+=?132R\]9ZEH476  
bT25M768B�@368G#/Y68474?E*17B�934!=?M?E*1725G`=?B�M768254!@3B 2&%�684�=�EHO3@ G EHOR:T2�2&%�b3I8B�6>=?25@ =?B B�:�= EH68OA47B�I89�=?68B�O34
=?1ZE =
M725; EH68O :TB�93O3@325@ BfP�25Mc=?132 =?68;<2 L^M?EH;<254cBHL�68OQ=?25M7254�= S ��4768O3_&=?132A��68G 1ZEHM7@347B�O EHO3@ �+EHM�J



 � =D 

2&%�bZEHO34768B�O�� � � �ZEH4	EHO<68O36>=?6XEHI�_�9325474"�]=?132�EHI8_�B�M76>=?13; 68O<��B*�
25I8IFEHO3@ ,)25M7O368G � E � � 
��Z684"9�=?68I86 �525@c=?B
b3M7B�@393G52!=?132+=?M?E*1725G`=?B�M�Jc=?1ZE =.684"b3I8BH=7=?25@C68O<'$68_�93M72 ��S =�S$�!13684"684.EHO 2&%3EH;<b3I82!BHL E�/Y68474?E*17B�934
=?M?E*1725G`=?B�M�J&O32 EHM�=?132C/

	
I868:3M?E =?68B�ORbTB�68OQ=�6^:T2`= �
2525O =?132 �.EHM�=?1 EHO3@&=?132 ��93O 7�68OW=?132<��93O� 

�.EHM�=?1�
�%RB�B�OR:ZEHM�J�G525OQ=?25M�=?13M7252  K:TB�@�J 4�J�4�=?25;('T6>=�684�@32`=?25M7;<68O325@W934768O3_ ��,./ 25b31325;<25M768@3254

6 ��� � @ �37�L^B�M#=?132 4�= E =?254DBHL	=?132 ��93O)�)�.EHM�=?1)�)EHO3@ %RB�B�O SC�!132 =?13M7252 b3IXEHOZEHM�b3M7B21725G`=?68B�O34
68OW=?132D[Z_�93M72c1ZE P�2 EHO B�M768_�68OWE =�=?132C/

	
I868:3M?E =?68B�O bTB�68OQ=�� EHO3@W=?132N=?13M7252cG5B�B�M7@368OZE =?2cE2%�254

EHM72�@32`[ZO325@ G5B�O347684�=?25OQ=#��6>=?1<=?132#:ZEHM�J�G525OQ=?M768G#M7BH= E =?68O3_DL^M?EH;<2 �]@32547G5M768:T25@Ab3M72`P�68B�9347I>J�S"�!132

y
(106)
(km)

x (106 km)

-0.8

-0.4

0.0

0.4

0.8

-0.8 -0.4 0.0 0.4 0.8

.
L1

z
(106)
(km)

x (106 km)

-0.8

-0.4

0.0

0.4

0.8

-0.8 -0.4 0.0 0.4 0.8

.
L1

y (106 km)

z

(106)
(km)

-0.8

-0.4

0.0

0.4

0.8

-0.8 -0.4 0.0 0.4 0.8

.
L1

'$68_�93M72 ��S =�SW/Y68474?E*17B�934��)M?E*1725G`=?B�M�J <R�
B�93M�=?254�J �
*
M76XEHO *+EHM7@325O�� 	
�



 �3?N 

/Y68474?E*17B�934	=?M?E*1725G`=?B�M�J 68O =?132�[Z_�93M72#684
G 1ZEHM?EHG`=?25M76 �525@A:QJ EHOAEH;<b3I86>=?93@32�BHL�;<BH=?68B�O<68O =?132 ��
@368M725G`=?68B�O)� @325O3BH=?25@ � � �HBHLFEHb3b3M7B�%�68; E =?25I>J ���3@ � @3@3@��];5�2��1368I82 ��� � : A =>� @3@3@;�]; EHO3@ ��� �
� � @ � @3@3@ �];RS$�!132!bTB�M�=?68B�ONBHLF=?132!/Y68474?E*17B�934a4713B*��O<1325M72+B�M768_�68OZE =?254$B�O<%WEHM7G 1 � ��� @3@�d!EHO3@
1ZEH4�E =?BH= EHI �Z68_�1Q=#=?68;<2cBHL+EHb3b3M7B�%�68; E =?25I>J d���e�e @ZE J�4"��G5B�M7M72547bTB�O3@368O3_A=?BREHb3b3M7B�%�68; E =?25I>J
:�S :3=DM72`P�B�I89�=?68B�O345S"��BH=?2�=?1ZE =+6>L =?13684
47B�I89�=?68B�O �
25M72�bT25M�L^25G`=?I>J<bT25M768B�@368G �)6^6 S 2HS'��EN1ZEHI8BNB�M7:36>=&7
=?132#=?M?E*1725G`=?B�M�J0�
B�93I8@ G5I8B�472#93bTB�O 6>=?4725I>L�68O EHI8IT=?13M7252�b3M7B21725G`=?68B�O34�'313B*�
2`P�25M"�Z=?132�/Y68474?E*17B�934
B�M7:36>=���:QJ @32`[ZO36>=?68B�O)�3684!O3BH=�G5I8B�4725@)�FEH4�684!2`P�68@325O3G525@W68OA=?132�[Z_�93M72HS

� ��� ��� � � ��� 
 � � ��
 ��
 ����� � � ����
�� � 
������ � ����� ��


�#2`=?25M7;<68OZE =?68B�O BHL�E&O3B�;<68OZEHI.1ZEHI8BWB�Mc/Y68474?E*17B�934N=?M?E*1725G`=?B�M�J 684D=?132 [ZM74�=CbZEHM�=cBHL!=?132
@3254768_�O b3M7B�G525474
L^B�M
EDI868:3M?E =?68B�OCbTB�68OQ=
;<68474768B�O S$� =
684
EHI847BNO325G525474?EHM�J<=?BN@32`=?25M7;<68O32�=?M?EHO34�L^25M

=?M?E*1725G`=?B�M768254!=?B EHO3@ L^M7B�; =?132D@3254768M725@W/Y68:3M?E =?68B�O ,)B�68OQ=#�#M7:36>= 6 /�,	�!7 SZ�+=�=?13684�bTB�68OQ=���=?132
68OQ=?M7B�@393G`=?68B�ORBHL"�����(EH4�E<;<2 EHO34�BHL"@�J�OZEH;<68G EHI�EHOZEHI>J�47684�EHO3@W@3254768_�OW68O =?132D=?13M7252  K:TB�@�J

b3M7B�:3I825; 684�bZEHM�=?68G593IXEHM7I>J&EHb3b3M7B�b3M76XE =?2HS<,"M768B�M#=?BR934768O3_ =?13684DEHb3b3M7BQEHG 1)�$EA=?M76XEHI"EHO3@ 25M7M7B�M
O]93;<25M768G EHI$472 EHM7G 1 ;<2`=?13B�@��+EH4�;<B�4�=#L^M725\]9325OQ=?I>J 25;<b3I8BfJ�25@&=?B @3254768_�O&=?M?EHO34�L^25M#=?M?E*1725G`=?B  
M7682545SaUV1368I82�=?13684!;<2`=?13B�@A1ZEH4!:T2525OR4793G5G525474�L^93I�L^B�M+PHEHM768B�934+;<68474768B�O34"�3EC;<B�M72#25I825_QEHOQ=�EHO3@
2 � G56825OQ=Db3M7B�G525@393M72 684�E PHEH68IXEH:3I82HSD��b3b3I868G E =?68B�O&BHL+�����-68O&=?132 G568M7G593IXEHM#M7254�=?M768G`=?25@ =?13M7252  

:TB�@�JDb3M7B�:3I825;(J�6825I8@34aE�M725IXE =?6>P�25I>J�L EH4�=a;<2`=?13B�@cBHLF_�25O325M?E =?68O3_�E�O]93;c:T25MaBHLF@36�� 25M725OQ=$=KJ�bT254

BHLa=?M?E*1725G`=?B�M768254�=?B EHO3@WL^M7B�; I868:3M?E =?68B�O bTB�68OQ=�B�M7:36>=?45S�� � 	�� � � � � � �)�!13684�4793G5G525474�1ZEH4�I825@W=?B<=?132

@32`P�25I8B�b3;<25OQ= BHL�E 9�=?68I86>=KJ :ZEH4725@ B�O ����� =?B b3M7B�@393G52WE [ZM74�= _�9325474 =?1ZE =<68O36>=?6XE =?254c=?132

@3254768_�O b3M7B�G525474DL^B�M�=?M?EHO34�L^25M�=?M?E*1725G`=?B�M7682545S�� � � �"��O EH@3@36>=?68B�OZEHI$:T25O32`[3=cBHL�������684DE :T2`=7=?25M

93O3@325M74�= EHO3@368O3_cBHL =?132�_�25B�;<2`=?M�J BHL =?132�b31ZEH472�47bZEHG52�=?1ZE =+EHI8I8B*��4.=?132�;<68474768B�O @3254768_�O325M	=?B
B�:�= EH68O PHEHI89ZEH:3I82#68O34768_�1Q=�68OQ=?BC=?132�:T251ZE P�68B�M!BHL)=?132�47B�I89�=?68B�O34!68OA=?13684!M725_�68;<2HS

��4�@36847G593474725@ 68OR@32`= EH68IY68OW*+EHM7@325O)�T��B*�
25I8I �TEHO3@&/YB � � � � �F68OQP�254�=?68_QE =?68B�O34�9�=?68I86 �568O3_ �����
93479ZEHI8I>J :T25_�68O ��6>=?1R47bT25G56XEHIY47B�I89�=?68B�O34"�368O3G5I893@368O3_c=?132�bT25M768B�@368G�B�M7:36>=?4�EHO3@R\]9ZEH476  KbT25M768B�@368G
B�M7:36>=?4A@32547G5M768:T25@�b3M72`P�68B�9347I>J�S �.EHG 1�BHLN=?1325472 47B�I89�=?68B�O34A684 EHO 2&%3EH;<b3I82 BHLcB�O32 BHLD=?132
L^93O3@ZEH;<25OQ= EHIF;<B�@325I84"L^B�M.=?132�b31ZEH472�47bZEHG52 ��OZEH;<25I>J 68OQPHEHM76XEHOQ=	; EHO36>L^B�I8@345S)�!132�G5B�O3G525b�=+BHL
EHO&68OQPHEHM76XEHOQ=�; EHO36>L^B�I8@ G EHO :T2N4768;<b3I>J @32547G5M768:T25@ EH4�L^B�I8I8B*��4 ��E G5B�I8I825G`=?68B�ORBHL"B�M7:36>=?4�=?1ZE =
4�= EHM�=#B�O E<4793M�L EHG52CEHO3@W=?1325O&4�= E JWB�OW=?1ZE =#4793M�L EHG52DL^B�M�=?132N@393M?E =?68B�OWBHLa=?132568M�@�J�OZEH;<68G EHI



 � :D 

2`P�B�I89�=?68B�O Sa�!13684	:ZEH4768G�@32`[ZO36>=?68B�O G EHO :T2�934725@ =?BNG 1ZEHM?EHG`=?25M76 �52#EDPHEHM7682`=KJ BHL�:T251ZE P�68B�M745Sa�KO

EH@3@36>=?68B�O =?B =?132�bT25M768B�@368G�EHO3@W\]9ZEH476  KbT25M768B�@368G�47B�I89�=?68B�O34"�3=?1325M72�2&%�684�=�68OQPHEHM76XEHOQ=!; EHO36>L^B�I8@34
=?1ZE =DEH4�J�;<b�=?BH=?68G EHI8I>JREHb3b3M7BQEHG 1 B�M�@325bZEHM�=�BH=?1325M�68OQPHEHM76XEHOQ=�; EHO36>L^B�I8@345S��!1325472<EHM72CG EHI8I825@

4�= EH:3I82�EHO3@R93O34�= EH:3I82�; EHO36>L^B�I8@34"��M72547bT25G`=?6>P�25I>J�S�� 	
�
�KOR=?132�G568M7G593IXEHM+=?13M7252  K:TB�@�JAb3M7B�:3I825;5��=?132�4�= EH:3I82DEHO3@R93O34�= EH:3I82�; EHO36>L^B�I8@34!EH4747B�G56XE =?25@

��6>=?1 bT25M768B�@368G!1ZEHI8B�B�M7:36>=?4.EHM72!=?132�:ZEH47684"L^B�M.@32`=?25M7;<68O368O3_�EHO<68O36>=?6XEHI�_�9325474	L^B�Ma=?132!=?M?EHO34�L^25M
b3M7B�:3I825;RS �!132 G5B�;<b39�= E =?68B�O BHL+=?132 4�= EH:3I82 EHO3@ 93O34�= EH:3I82 ; EHO36>L^B�I8@34�EH4747B�G56XE =?25@
��6>=?1 E
bZEHM�=?68G593IXEHM�1ZEHI8B B�M7:36>=#684#EHG5G5B�;<b3I868471325@&O]93;<25M768G EHI8I>J 68O E b3M7B�G525@393M72C:ZEH4725@ B�O&=?132c;<B�O� 

B�@3M7B�;NJ ; E =?M76 % 6 =?132WPHEHM76XE =?68B�OZEHI!B�M 4�= E =?2W=?M?EHO3476>=?68B�O ; E =?M76 % E L =?25M B�O32&bT25M768B�@ BHL�=?132

;<BH=?68B�O 7!EH4747B�G56XE =?25@���6>=?1W=?132c1ZEHI8B B�M7:36>= S��!132cG 1ZEHM?EHG`=?25M7684�=?68G54#BHL"=?132NI8B�G EHI�_�25B�;<2`=?M�JRBHL
=?132
b31ZEH472!47bZEHG52!EH4747B�G56XE =?25@ ��6>=?1N=?132
1ZEHI8B�B�M7:36>=$G EHOC:T2
@32`=?25M7;<68O325@NL^M7B�;(=?132+2568_�25OQPHEHI893254

EHO3@R2568_�25OQP�25G`=?B�M74�BHL)=?132�;<B�O3B�@3M7B�;NJ ; E =?M76 % S

)��!132AI8B�G EHI
EHb3b3M7B�%�68; E =?68B�O BHL�=?132A4�= EH:3I82(6^93O34�= EH:3I82*7N; EHO36>L^B�I8@ 68OQP�B�I>P�254
G EHI8G593IXE =?68O3_A=?132 2568_�25OQP�25G`=?B�McBHL!=?132 ;<B�O3B�@3M7B�;NJ ; E =?M76 % =?1ZE =N684cEH4747B�G56XE =?25@
��6>=?1 =?132�4�= EH:3I82�6^93O34�= EH:3I82*7
2568_�25OQPHEHI8932 �ZEHO3@A=?1325O 934768O3_C=?132�4�= E =?2�=?M?EHO3476>=?68B�O
; E =?M76 %C=?Bcb3M7B�bZEH_QE =?2�=?132#EHb3b3M7B�%�68; E =?68B�O =?BcEHOQJ bTB�68OQ=+EHI8B�O3_�=?132#B�M7:36>= S$�!132
2568_�25OQPHEHI893254�EHM72!�]O3B*��OR=?B :T2�BHL)=?132�L^B�I8I8B*��68O3_NL^B�M7; ��� � � � � 	�� � � � � � �

�
	 /

d 	 �
� �

6�d � � 	 7���d 	 �
� � � � � d 	

� � � � �� 	 EHO3@ � � � � � � �
�
� � d 	

��1325M72 � � EHO3@ � � EHM72aG5B�;<b3I82&%�G5B�O21793_QE =?2545Sa�]= EH:3I82�6 EHO3@�93O34�= EH:3I82*7 2568_�25O347bZEHG5254"�� � 6���� 7"EHM72�47bZEHO3O325@A:QJ =?132�2568_�25OQP�25G`=?B�M74 ��13B�472�2568_�25OQPHEHI893254	1ZE P�2�;<B�@393I8934
I825474D=?1ZEHO B�O32 6^;<B�@393I8934D_�M72 E =?25MD=?1ZEHO B�O32*7 S&�!1325M72 2&%�684�=CI8B�G EHI.4�= EH:3I82 EHO3@
93O34�= EH:3I82�; EHO36>L^B�I8@34"��� �

� � �
EHO3@	�
�

� � �
�Q= EHO3_�25OQ=	=?B�=?132�2568_�25O347bZEHG5254+E =.=?132�[ %�25@

bTB�68OQ=!EHO3@ABHLY=?132#4?EH;<2#@368;<25O34768B�O EH4
=?132#2568_�25O347bZEHG52HS � � � � � ��� �!1]934"�3L^B�M+EN[ %�25@
bTB�68OQ= �
��0@32`[ZO325@ EHI8B�O3_R=?132A1ZEHI8BWB�M7:36>=��$=?132 B�O32  K@368;<25O34768B�OZEHI.4�= EH:3I82 6^93O� 
4�= EH:3I82*7�; EHO36>L^B�I8@&684�EHb3b3M7B�%�68; E =?25@ :QJ&=?132 2568_�25OQP�25G`=?B�MDEH4747B�G56XE =?25@ ��6>=?1 =?132
2568_�25OQPHEHI8932 �

�
6 �
	
7 S

'$68M74�=���G5B�O34768@325M	=?132#4�= EH:3I82�; EHO36>L^B�I8@ S$/Y2`= ���
��	@325O3BH=?2�EN476 %] K@368;<25O34768B�OZEHI
P�25G`=?B�MC=?1ZE = 684cG5B�68O3G568@325OQ=/��6>=?1 =?132A4�= EH:3I82A2568_�25OQP�25G`=?B�M<EHO3@ 684c47G EHI825@ 4793G 1
=?1ZE =
=?132#25I825;<25OQ=?4+G5B�M7M72547bTB�O3@368O3_c=?BCbTB�476>=?68B�O<68O =?132�b31ZEH472#47bZEHG52�1ZE P�2�:T2525O
O3B�M7; EHI86 �525@ S �!13684�P�25G`=?B�MN4725M�P�254CEH4�=?132<I8B�G EHI.EHb3b3M7B�%�68; E =?68B�O&=?B =?132<4�= EH:3I82
; EHO36>L^B�I8@�6�� � 7 S���25;<BfP�2W=?132W[ %�25@VbTB�68OQ= �
�� L^M7B�; =?132&4�= EH:3I82W; EHO36>L^B�I8@
=?BWL^B�M7; = �
B 1ZEHI>LX K; EHO36>L^B�I8@34"��� ��� EHO3@�� ��� S �.EHG 1 1ZEHI>LX K; EHO36>L^B�I8@ 684N6>=?4725I>L
E&4�= EH:3I82 ; EHO36>L^B�I8@ G5B�O347684�=?68O3_&BHL�EW4768O3_�I82<=?M?E*1725G`=?B�M�J�S ��B*�!�.G5B�O34768@325Mc47B�;<2
bTB�68OQ= �
 � B�O�� ��� SN�KOQ=?25_�M?E =?68O3_A:TBH=?1&L^B�M �+EHM7@ EHO3@ :ZEHG � �+EHM7@ 68O&=?68;<2DL^M7B�;
�
 � b3M7B�@393G5254�� � � Sa�!1]934"�3G5B�O3G525b�=?9ZEHI8I>J3��G EHI8G593IXE =?68O3_NED1ZEHI>LX K; EHO36>L^B�I8@CG EHO :T2



 ��gN 

:3M7B3�H25O @3B*��O 68OQ=?B = �
B 4�=?25b34 ��I8B�G E =?68O3_<B�M#EHb3b3M7B�%�68; E =?68O3_ E bTB�68OQ=#B�O�� ��� �
EHO3@ O]93;<25M768G EHI8I>J 68OQ=?25_�M?E =?68O3_cL^M7B�; =?13684�bTB�68OQ= S

�)BD_�25O325M?E =?2�=?132�4�= EH:3I82�; EHO36>L^B�I8@)��EHO EHI8_�B�M76>=?13; 1ZEH4	:T2525O 25;<b3I8BfJ�25@ =?1ZE =
�+EH4!@32`P�25I8B�bT25@ =?Bc[ZO3@A:TBH=?1 =?132#4�= EH:3I82�EHO3@A93O34�= EH:3I82#; EHO36>L^B�I8@34	BHL)Ec4725G5B�O3@
B�M7@325M�4�J�4�=?25;RS � � � � �!132 EHI8_�B�M76>=?13;5� 13B*�
2`P�25M"�a@3B�254DO3BH=NbTB�474725474cEHOQJ 68O31325M725OQ=
I868;<6>=!B�OR=?132NB�M7@325M�BHLa=?132N4�J�4�=?25;RS#��2 EHM�=?132D[ %�25@ bTB�68OQ= �
��9�F=?132N; EHO36>L^B�I8@
� � � 684c@32`=?25M7;<68O325@)�.=?B&[ZM74�=<B�M7@325M"�.:QJ =?132A4�= EH:3I82A2568_�25OQP�25G`=?B�M �� 
�� S �!132
O32&%�=�4�=?25b 684�=?1325O&=?BA_�I8B�:ZEHI86 �52�=?13684#4�= EH:3I82N; EHO36>L^B�I8@ S#�!13684#684�EHG5G5B�;<b3I868471325@
:QJ O]93;<25M768G EHI8I>J 68OQ=?25_�M?E =?68O3_ :ZEHG � �+EHM7@34R68O =?68;<2 ��4793G 1V=?1ZE = ��1325O�=?68;<2W684
b3M7B�bZEH_QE =?25@CL^B�M �+EHM7@)�Q=?132�M7254793I>=?68O3_#=?M?E*1725G`=?B�M�J-��68I8I3EH4�J�;<b�=?BH=?68G EHI8I>JcEHb3b3M7BQEHG 1
=?132NM72`L^25M725O3G52cB�M7:36>= S!�!13684�_�I8B�:ZEHI86 � E =?68B�OAM725\]9368M7254#EHO&68O36>=?6XEHI 4�= E =?2N=?1ZE =�684�B�O
=?132�4�= EH:3I82�; EHO36>L^B�I8@ � � � :39�=
@36847b3IXEHG525@ B �RBHL =?132�1ZEHI8BDB�M7:36>= S$�)BN@32`=?25M7;<68O32
4793G 1 EHO 68O36>=?6XEHIY4�= E =?2 � =?132cbTB�476>=?68B�O&BHL"=?132C47bZEHG525G5M?E L =�684#@36847b3IXEHG525@&L^M7B�; =?132
1ZEHI8B#68Oc=?132�@368M725G`=?68B�OcBHL ���
 � :QJc47B�;<2!@3684�= EHO3G52 � � �Q4793G 1 =?1ZE ="=?132!O32$� 68O36>=?6XEHI
4�= E =?2 �Z@325O3BH=?25@WEH4 �
�
��

�
�3684!G EHI8G593IXE =?25@REH4

�
 
��
� � �
 � � �

� �� 
�� �

��68_�1325MNB�M7@325MC2&%�b3M725474768B�O34cL^B�M �
�
��
�

EHM72AE PHEH68IXEH:3I82 :39�= O3BH=CO325G525474?EHM�J�S �!132
; EH_�O36>=?93@32#BHL$=?132�47G EHIXEHM � � 4713B�93I8@R:T2�47; EHI8I 25O3B�93_�1 =?B E P�B�68@AP�68B�IXE =?68O3_c=?132
I868O32 EHM	254�=?68; E =?2 ��J�2`=�O3BH=�47BC47; EHI8IF=?1ZE =+=?132#=?68;<2�BHL �Z68_�1Q=!:T25G5B�;<254+=?B�BcIXEHM7_�2
@3932�=?B<=?132NEH4�J�;<b�=?BH=?68G�OZE =?93M72DBHL$=?132D4�= EH:3I82D; EHO36>L^B�I8@ S.� O3B�;<68OZEHI PHEHI8932�BHL�
�
� � @3@.�]; 684"4725I825G`=?25@ L^B�Ma=?132���93O� ��.EHM�=?1�
�%RB�B�O<:ZEHM�J�G525OQ=?25M	4�J�4�=?25;RS.��BH=?2
=?1ZE ="E�4768;<68IXEHMYb3M7B�G525@393M72+934768O3_�=?132+93O34�= EH:3I82
2568_�25OQPHEHI8932+EH4747B�G56XE =?25@ ��6>=?1 �
��
G EHOR:T2�934725@R=?B<EHb3b3M7B�%�68; E =?2�EHO3@R_�25O325M?E =?2�=?132�93O34�= EH:3I82�; EHO36>L^B�I8@ S + �

�!13684+EHb3b3M7BQEHG 1AG EHO :T2#2&%�=?25O3@325@A=?Bc@32`=?25M7;<68O32�; EHO36>L^B�I8@ =?M?E*1725G`=?B�M768254
68O<=?132�L^93I8IZL^B�93M
:TB�@�J ;<B�@325I S �!132R; EHO36>L^B�I8@34c@32`=?25M7;<68O325@ 934768O3_ =?13684 b3M7B�G525@393M72WEHM72 G5M793G56XEHI+68O @32`=?25M� 

;<68O368O3_C68O36>=?6XEHI EHb3b3M7B�%�68; E =?68B�O34+L^B�M+=?132�=?M?EHO34�L^25M�b3M7B�:3I825; =?B EHO3@ L^M7B�; @3254768M725@W1ZEHI8B<EHO3@

/Y68474?E*17B�934CB�M7:36>=?45S 'ZB�Mc;<B�M72 B�O =?132REHb3b3I868G E =?68B�O BHL�@�J�OZEH;<68G EHI
4�J�4�=?25;<4 =?1325B�M�J =?B&=?132
.  K:TB�@�J b3M7B�:3I825;5�347252D*+EHM7@325O)��� � � �Y*+EHM7@325O)�T��B*�
25I8I �ZEHO3@R/YB���� � � �YEHO3@ BH=?1325M745S�� � 
 � � ��� � � � � � �

�������	��

���������������
����� ���



 ��eN 

� � ����
 ��� � 
�
 � �

 � ��
������ ��� � � ���

�!13684CG 1ZEHb�=?25M @32`P�25I8B�b34C=?132A;<2`=?13B�@3B�I8B�_HJ =?1ZE =C4725M�P�254 EH4c=?132 :ZEH47684NL^B�MCEHb3b3I868G E =?68B�O

BHL)=?132�=?13M7252�4�=?25bWb3M7B�G525474�=?B @32`=?25M7;<68O32�47B�I89�=?68B�O34!68OA=?132�M7254�=?M768G`=?25@RL^B�93M!:TB�@�JAb3M7B�:3I825;RS

�.EHG 1 4�=?25b 68O&=?132Cb3M7B�G525474�684#2&%3EH;<68O325@ 68O @32`= EH68IaEHO3@ =?132c=?1325B�M72`=?68G EHI$:ZEH47684#L^B�M�=?132CG EHI  
G593IXE =?68B�O34�684�b3M7254725OQ=?25@ SN'$68M74�=�� E<= �
B :TB�@�JWG5B�O368GcEHb3b3M7B�%�68; E =?68B�OW684�b3M7254725OQ=?25@ =?1ZE =�G EHO
4725M�P�2 EH4#EHO&68O36>=?6XEHI 254�=?68; E =?2�L^B�M�47B�I89�=?68B�O34�68OQP�B�I>P�68O3_ B�O32NB�M�;<B�M72DI893OZEHM�_�M?E P�6>=KJWEH4747684�=?45S

�-4725G5B�O3@W=KJ�bT2cBHL"68O36>=?6XEHI 254�=?68; E =?2D68OQP�B�I>P�68O3_<4�= EH:3I82NEHO3@&93O34�= EH:3I82N; EHO36>L^B�I8@34�EH4747B�G56XE =?25@

��6>=?1 bT25M768B�@368G EHO3@ \]9ZEH476  KbT25M768B�@368G<47B�I89�=?68B�O34N68O =?132A� ��*+,0684cb3M7254725OQ=?25@ S �!1325472 ; EHO36  

L^B�I8@34�EHM72�93472`L^93I ��L^B�M�2&%3EH;<b3I82 �368O @32`=?25M7;<68O368O3_c=?M?EHO34�L^25M!=?M?E*1725G`=?B�M768254!=?B B�M7:36>=?4�EH:TB�9�=!=?132
G5B�I8I868O32 EHMCI868:3M?E =?68B�O bTB�68OQ=?45SV'ZB�M<EHOQJ O325G525474?EHM�J 68OQ=?25M7;<25@36XE =?2 4�=?25b)�+=?132&EHb3b3I868G E =?68B�O BHL
;c93I>=?6  KG5B�O368GN=?25G 13O368\]93254 6 EH4�@36847G593474725@ 68O =?132<b3M72`P�68B�934NG 1ZEHb�=?25M 7#=?BW68;<b3M7BfP�2C=?132 68O36>=?6XEHI
254�=?68; E =?2�684.=?1325O b3M7254725OQ=?25@ S	�KO EH@3@36>=?68B�O)�]EDM725IXE =?68B�O3471368b 684	@32`P�25I8B�bT25@ :T2`= �
2525O =?132�68O3@32  
bT25O3@325OQ=!bZEHM?EH;<2`=?25M74.=?1ZE =
G 1ZEHM?EHG`=?25M76 �52�EDbZEHM�=?68G593IXEHM"47B�I89�=?68B�O)�]OZEH;<25I>JC=?132�bTB�476>=?68B�O34	EHO3@
=?68;<254�BHL"PHEHM768B�934�bTB�68OQ=?4�EHI8B�O3_<=?132N=?M?E*1725G`=?B�M�J3�YEHO3@W=?132c@325bT25O3@325OQ=�PHEHM76XEH:3I8254�EH4747B�G56XE =?25@
��6>=?1 EHOQJ P�25I8B�G56>=KJ @36847G5B�OQ=?68O]936>=?68254"�$EH4 �
25I8I
EH4NEHOQJ =?M?E*1725G`=?B�M�J G5B�O34�=?M?EH68OQ=?45SR�!13684DI868O32 EHM
M725IXE =?68B�O3471368bN4725M�P�254	EH4$=?132!:ZEH47684$L^B�M$68;<b3M7BfP�68O3_�=?132!68O36>=?6XEHIQ254�=?68; E =?2
479 � G56825OQ=?I>Jc4793G 1C=?1ZE =

ECL^93I8I>JAG5B�OQ=?68O]93B�934�O]93;<25M768G EHI8I>J 68OQ=?25_�M?E =?25@W47B�I89�=?68B�OA=?1ZE =�;<252`=?4�=?132N@3254768_�ORG5M76>=?25M76XE G EHO

:T2CB�:�= EH68O325@ SD/�EH4�=?I>J3�YEA:3M7682`L.@36847G593474768B�O BHL.=?132C25\]9ZE =?68B�O34�BHL	;<BH=?68B�ORL^B�M�=?132CO]93;<25M768G EHI
68OQ=?25_�M?E =?68B�OWb3M7B�G525474�684�b3M7254725OQ=?25@)�)EH49�
25I8IaEH4�=?132N[ZOZEHI$68OQ=?25_�M?E =?25@&47B�I89�=?68B�O34�L^B�M�=?132N= �
B
2&%3EH;<b3I8254!68OQ=?M7B�@393G525@R68OA=?13684!G 1ZEHb�=?25M5S

� ��� � � � ��� � � � ��� ��
�� � � � ����
���� ��
�� ��
 


�KOcB�M7@325M)=?B�@32`P�25I8B�bCE�=?M?E*1725G`=?B�M�J�=?1ZE =$; E JD68O3G5I893@32	B�O32
B�M);<B�M72	I893OZEHM�_�M?E P�6>=KJNEH4747684�=?4"�
EHO 68O36>=?6XEHI+EHb3b3M7B�%�68; E =?68B�O =?1ZE = 4?E =?684�[Z254<=?132W47bT25G56>[Z25@ @3254768_�O M725\]9368M725;<25OQ=?4 684<47B�93_�1Q= S



 8A @N 

��4DE :ZEH4725I868O32 �)EH474793;<2<E 47B�I89�=?68B�O 4793G 1 =?1ZE =DEHI8I$=?M?E*1725G`=?B�M�J EHM7G54�G EHO :T2 EHb3b3M7B�%�68; E =?25@
EH4<_�25B�G525OQ=?M768GR= �
B  K:TB�@�J G5B�O368G54"�+=?1]934 O325_�I825G`=?68O3_ =?132WI893OZEHM<EHO3@ 47B�IXEHM _�M?E P�6>=KJ 2�� 25G`=?45S

*	J 47bT25G56>L J�68O3_ =?1ZE =A2 EHG 1 G5B�O368G&4725_�;<25OQ= :T25_�68O�EHO3@�
 B�M 25O3@���6>=?1VE I893OZEHM 25O3G5B�93OQ=?25M"�
EHO EHb3b3M7B�%�68; E =?2C;c93I>=?68b3I82NI893OZEHM#4 ��68O3_�:QJ 6 %W/)��7�=?M?E*1725G`=?B�M�J G EHO :T2 G5M72 E =?25@ 4768;<b3I>JW:QJ
)�bZE =?G 1368O3_�+ =?1325472 _�25B�G525OQ=?M768G G5B�O368Gc4725_�;<25OQ=?4�=?B�_�2`=?1325MDE =�G5B�O34725G59�=?6>P�2<I893OZEHM#25O3G5B�93OQ=?25M

bTB�68OQ=?45S$�!13684"=KJ�bT2�BHL EHOZEHI>J�47684aJ�6825I8@34.E�93472`L^93IF68O36>=?6XEHI�EHb3b3M7B�%�68; E =?68B�ON=?B�=?132�47B�I89�=?68B�O)�]EHO3@
b3M7BfP�68@3254�EC:ZEH47684�BHL$G5B�;<bZEHM76847B�OAL^B�M+=?132�[ZOZEHI 68OQ=?25_�M?E =?25@ =?M?E*1725G`=?B�M�J�S

�!132�=?1325B�M72`=?68G EHIY:ZEH47684+L^B�M�@32`=?25M7;<68O368O3_CI893OZEHM!25O3G5B�93OQ=?25M74#E =�EHb3b3M7B�b3M76XE =?2#=?68;<2�68OQ=?25M� 

PHEHI84CI868254c68O =?132 @32`P�25I8B�b3;<25OQ=<BHL#E&=?68;<68O3_WG5B�O3@36>=?68B�O M725IXE =?68O3_&=?132A;<BH=?68B�O BHL�=?132W��93O)�
�.EHM�=?1)�Z%RB�B�O)��EHO3@A47bZEHG525G5M?E L = S"�!132�@32`P�25I8B�b3;<25OQ=!BHL =?13684	=?68;<68O3_DG5B�O3@36>=?68B�O EHO3@ =?132�=?132  
B�M72`=?68G EHI3:ZEH47684"L^B�M"=?132�68O36>=?6XEHI�G5B�O368G�EHb3b3M7B�%�68; E =?68B�O EHM72�b3M7254725OQ=?25@A68O @32`= EH68IZ68O<��B*�
25I8ITEHO3@
%WEHM7471)��� � � � 	��YEHO3@&%WEHM7471 S�� 	 � � �0:3M7682`L$4793;<; EHM�J BHL)=?132�@32`= EH68I84+684!b3M7254725OQ=?25@&1325M72HS

� ������� ��� � ��� � ��� � ��
�� � � ����
��

�)BDG5B�O34�=?M793G`=
E�;c93I>=?68b3I82
I893OZEHMa25O3G5B�93OQ=?25M.=?M?E*1725G`=?B�M�J3��E�;<2`=?13B�@ 684"M725\]9368M725@ =?B�@3254768_�O
E<4725M768254#BHL.�.EHM�=?1� KG525OQ=?25M725@ G5B�O368GD4725_�;<25OQ=?4�=?1ZE =#:T25_�68O&EHO3@�
 B�M�25O3@���6>=?1WI893OZEHM�25O3G5B�93O� 
=?25M74"�]EHO3@<EHM72+B�M76825OQ=?25@ 68Oc=?132!@3254768M725@ @368M725G`=?68B�OcM725IXE =?6>P�2
=?B#=?132���� L^M?EH;<2HS$�!13684"EHb3b3M7BQEHG 1
25O34793M7254�=?1ZE =�=?132N47bZEHG525G5M?E L =�EHO3@W=?132C%RB�B�O5��68I8IY:T2N68OR=?132N4?EH;<2�P�68G568O36>=KJ E =�=?132NEHb3b3M7B  
b3M76XE =?2�=?68;<2545S"'ZM7B�; @32`= EH68I825@ @36847G593474768B�O34!68O ��B*�
25I8IYEHO3@R%WEHM7471)��� � � � 	�� EHO3@W%WEHM7471)��� 	 � � 6>=+684
EHb3bZEHM725OQ=	=?1ZE =	=?132�@32`=?25M7;<68OZE =?68B�O BHLYG5B�O368G�EHM7G54.=?1ZE =
:T25_�68O EHO3@ 25O3@ 68O<I893OZEHM.25O3G5B�93OQ=?25M74

G EHOA:T2#M725@393G525@A=?Bc=?132#47B�I89�=?68B�O BHL$EN4768O3_�I82#EHI8_�25:3M?EH68G�25\]9ZE =?68B�O)��G EHI8I825@ =?132#�!68;<68O3_C�
B�O� 
@36>=?68B�O 6^���;7 S��!132#L^93O3G`=?68B�OZEHIZL^B�M7; BHLY=?13684	=?68;<68O3_DG5B�O3@36>=?68B�O)�QL^M7B�; ��B*�
25I8I EHO3@ %WEHM7471)��� � �
684�EHO 68;<b3I868G56>=+EHI8_�25:3M?EH68G�L^93O3G`=?68B�O BHL)=?132�L^B�M7;

���!6��
�
	 � 	��

��� 	�� � 	�� 	�� ' � � 	 � � 7 � @ � 6 ��S>d27

�!132CPHEHM76XEH:3I82 �
�
M725b3M7254725OQ=?4�=?132 25G5G525OQ=?M768G56>=KJ BHL.=?132 I893OZEHM#B�M7:36>=�EH:TB�9�=�=?132 �.EHM�=?1 ��6>=?1

bT25M768_�252�E = �
�
S96 ��252N'$68_�93M72 ��S>d�S 7c�!132NEHO3_�I82 � �ZEHI847B 4713B*��OW68OA=?132�[Z_�93M72 �Z@32547G5M768:T254!=?132

B�M76825OQ= E =?68B�OABHL$=?132D47bZEHG525G5M?E L =�I868O32�BHL"EHb34768@3254;��6>=?1RM72547bT25G`=�=?B =?132�I893OZEHM�I868O32#BHL"EHb34768@3254"�
;<2 EH4793M725@&G5I8B�G � ��68472DL^M7B�; =?132 �
 E2%�6845S 6 ��BH=?2D=?1ZE =�=?132NG5B�O368GNM72`L^25M725O3G52NL^M?EH;<2 6 �
�� ��/7!684



 8A3d# 

X̂

Ŷ
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