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

	�� ���"!#����� $���� ��� %&��������� ��� � �	������

')(
*,+.-0/21436587:9<;=36+?>@5A9B/

CED '4FHGJIKIMLON:IMPHIKQRLTSULWV6XZYKIKF[LW\EI]PZ^�_�`aLObWIKYKGabcXZ`B_d\4e.GJ\RLOLWYKGJ\4e
GJ\f^ D `hgR`J`JF[LW\)IUPZ^<IKQRLiYMLOj D GJYMLWF[LW\EIMkl^mPAY=IKQRLnN4LWe.YMLOLTPZ^

o�p4qOrcsEtvuxwzy|{)}~sE�B{@s�}����U�B�x}��Bs)s)tA}����

XZIlIKQRL

���:���v�U��y��O�n���[�������i�����i���

� D \RLT�.�.�¡ 

b¢�£ \4GJ¤@LWYMkMGJI¥(:PZ^d¦§XZV�Ln¨�Pª©=\«�.�.�¡ 





� �����������	������

� N4LObW` XZYML�IKQ6XZInIKQ4GakzIKQRLOkMGaknGakzFT(«Pc©=\ ©2PAY���� � IzGakz'�LWGJ\4e:k D '4FHGJIKIMLON�^mPAYUIKQRLHN4LWe.YMLOLHPZ^	�«XAkMIMLWYzPZ^
C bWGaLW\RbOLnGJ\�_�\4e.GJ\RLOLWYKGJ\4efXZIlIKQRL £ \4GJ¤@LWYMkKGJI¥(:PZ^�¦§XZV�Li¨BPc©=\
� � I§Q6XAk=\RPAIl'�LOLW\�k D '4FHGJIKIMLON:'�L�^�PAYMLU^mPAY
XZ\)(:N4LWe.YMLOLiPAYlL��RXZFHGJ\6XZIKGaPA\«XZI IKQ4GaklPAY]XZ\)(fPAIKQRLWY D \4GJ¤@LWYMkKGJI (�

���~����� u��ds)t?rcqcux�
C GJe.\6XZI D YMLTPZ^ ¦§XZ\RN¡GaNRXZIML

¦§XZV�Li¨�Pª©=\
� D \RLT�.�.�¡ 

G





� �"!#����� ����������� ���
	��

� ©2P D `aN `JG �@LfIMP�IKQ6XZ\ � IKQRLv^�PA`J`aPª©=GJ\4e V LOPAV4`aL�XZ\RN"GJ\RkMIKGJI D IKGaPA\Rk�^�PAYHIKQRLWGJYHGJ\E¤@PA`J¤@LWF[LW\)Iv©=GJIKQ IKQ4Gak
V4YMP��KLObWI��

	 ��( k D V LWYK¤ GakMPAY�
�YMPZ^mLOkMkMPAY�nLWYKQ6XZYMN�N4L � XZe@LWY��U^mPAY:Q4Gak�LW\)IKQ D kKG XAkKIKGab�k D V4V PAYKI�XZ\RN QRLW`JV¡^ D `
k D e.e@LOkKIKGaPA\Rk �

	 ¨§QRLzF[LWF�' LWYMk]PZ^BIKQRLnSUGJe.GJI XZ` � F�XZe@L�
�YMPEbOLOk kKGJ\4e��UYMP D V�XZI £ ¦2¨ ^�PAY=LW\)IMLWYKI XZGJ\4GJ\4e F[Lz©=QRLW\
\RLObOLOk k XZYK(�

	 SzLW'R¨BLObMQ��dX:N¡GJ¤ GakKGaPA\�PZ^lSzL��§LOLWYMk ¦2PA\RkMPA`JGaNRXZIMLON ��GJ\RLOkz^�PAYTIKQRLWGJYigR\6XZ\RbWG XZ`,k D V4V4V PAYKI���XZ\RN
^mPAY=V4YMPc¤ GaN¡GJ\4e k PAF[LiPZ^<IKQRLzGJF�XZe@LTkMLOj D LW\RbOLOk �

	 ¨§QRL��UXZIKGaPA\6XZ`��]LOkMLcXZYMbMQ��RP D \RNRXZIKGaPA\�^mPAY=gR\6XZ\RbWG XZ`�k D V4V�PAYKI �

GJGJG





� � ��	 � ��� 	

¨§Q4Gak�IKQRLOkKGak�XAN4N¡YMLOk kMLOk�IKQRLfGakMk D LfPZ^Uk LWe.F[LW\)I XZIKGaPA\�XZ\RN"IKY XAb �EGJ\4e PZ^UQ D F�XZ\ gRe D YMLOkHGJ\"¤ GaN4LOP8kML��
j D LW\RbOLOk ��� XZYKGaP D k GakMk D LOk X���LObWIKGJ\4e kMLWe.F[LW\)I XZIKGaPA\:XZYMLlGJ\E¤@LOkKIKGJe)XZIMLON � GJ\RbW` D N¡GJ\4e�kMLW`aLObWIKGaPA\vPZ^�XnbOPA`aP D Y
kKV6XAbOL�YMLWV4YMLOkMLW\)I XZIKGaPA\
�nSUG��|LWYMLW\)IUF[LWIKQRPEN4k]^mPAYUk LWe.F[LW\)I XZIKGaPA\ XZYMLTGJFHV4`aLWF[LW\EIMLON XZ\RN�IKQRLWGJYzYMLOkKV�LOb��
IKGJ¤@L2F[LWYKGJIMk�XZ\RN N¡Gak XAN¡¤AXZ\EI XZe@LOk�N¡GakMbOPc¤@LWYMLON ��¨§QRLOkML=XZYML,` XZYKe@LW`J(T¤.XZYKGaP D kB^�PAYKF[k�PZ^xbOPA`aP D YdXZ\RN F[PAIKGaPA\
kMLWe.F[LW\EI XZIKGaPA\
�d¨§QRL N¡G��|LWYMLW\)I ^�PAYKF[k2XZYMLlIKQRLW\ bOPAF�'4GJ\RLON�GJ\ PAYMN4LWY IMPiV4YMP N D bOL]XikMLWe.F[LW\)I XZIKGaPA\vIKQ6XZI
Gak=F[PAYMLiL��|LObWIKGJ¤@LnIKQ6XZ\�XZ\E(:PZ^<IKQRLnbOPAFHV�PA\RLW\)I]IMLObMQ4\4Gaj D LOk]PA\:GJIMklPª©=\
�
¨§QRL[IKY XAb �EGJ\4e�V4YMPA'4`aLWF Gak XAN4N¡YMLOkMkMLON�kMLWV6XZY XZIMLW`J(8IKQ4YMP D e.Q�IKQRL D kML[PZ^ X	��
������������
 ��©=QRLWYML�IKQRL
kMLWe.F[LW\EI XZIKGaPA\ bcXZ\i'�LdLcXAkKGJ`J(zV�LWY ^�PAYKF[LON �<¨§QRL�IKY XAb �EGJ\4e]GJ\)¤@PA`J¤@LOk<LOkKIKGJF�XZIKGJ\4eUX§IKY X �KLObWIMPAYK(U^�PAY<X§e.GJ¤@LW\
V�LWYMkMPA\ Pª¤@LWY IKGJF[LlGJ\ IKQRLlGJF�XZe@L ^~Y XZF[L]bOP��¥PAYMN¡GJ\6XZIML]kM( kKIMLWF ��¨§Q4Gak§XZ`akMPnGJ\RbW` D N4LOk§N¡GakKIKGJ\4e D GakKQ4GJ\4e PA\RL
V�LWYMkMPA\n^�YMPAF�XZ\RPAIKQRLWY D kKGJ\4e `aPc©�� `aLW¤@LW` GJF�XZe@L�^mLcXZI D YMLOk0©=Q4GabMQ Q6XO¤@L ' LOLW\�L�� IKY XAbWIMLONi^~YMPAF LcXAb QTV�LWYMkMPA\
Pc¤@LWY IKGJF[L �
CED e.e@LOkKIKGaPA\Rk§XZYMLlF�XAN4Ll^�PAY2kKGJFHV4`aL=F[P N¡Ghg6bcXZIKGaPA\Rk,©=Q4Gab Q ©=GJ`J`�XZ`J`aPc©�IKQRL kMLWe.F[LW\EI XZIKGaPA\:XZ\RN�IKY XAb � GJ\4e
IMP�'�LzV LWY ^mPAYKF[LON:kKGJF D `JI XZ\RLOP D kM`J( �xXZ\RNfIKQRLOkMLzF[P N¡Ghg6bcXZIKGaPA\Rk]XZYMLnkKQRPª©=\�IMP�'�LiXZ\:GJFHV4YMPc¤@LWF[LW\)IzPA\
IKQRLiPAYKGJe.GJ\6XZ`0IKY XAb �EGJ\4efXZ`Je@PAYKGJIKQ4F �
� LOk D `JIMk�GJ\RN¡GabcXZIML2IKQ6XZI<IKQRL,kMLWe.F[LW\EI XZIKGaPA\�XZ`Je@PAYKGJIKQ4F V4YMPEN D bOLOk�kMLWe.F[LW\EIMLON Q D F�XZ\ gRe D YMLOk<©=Q4GabMQ[XZYML
YMLW`JG XZ'4`aLnLW\RP D e.Qv^�PAY2`aPc©�� `aLW¤@LW`�GJF�XZe@L ^mLcXZI D YMLOk§IMP ' LUL��¡IKY XAbWIMLON�^�YMPAF�IKQRLWF ��¨§QRLzbOLW\)IKYMPAGaN:V�P.kKGJIKGaPA\
Pc¤@LWYTIKGJF[LHGak D kMLON XAkTXZ\ LOkMIKGJF�XZIML[PZ^§k LWe.F[LW\)I XZIKGaPA\�YMLW`JG XZ'4GJ`JGJI (��¨§QRLHIKY XAb �EGJ\4e�YMLOk D `JIMkikKQRPª© IKQ6XZI
IKQRL�IKY XAb � GJ\4e�XZ`Je@PAYKGJIKQ4F GaknL���LObWIKGJ¤@L�XAkz`aPA\4e�XAkiV LOPAV4`aL�� kibW`aPAIKQ4GJ\4e�bOPA`aP D YMkTXZYMLHk D�� bWGaLW\)IK`J(�¤.XZYKGaLON
XZ\RN"IKQ6XZIHLW¤@LWYK( L��¡V�LObWIMLON�V�LWYMkMPA\"GJ\ IKQRLfkMbOLW\RL:bcXZ\"' LvF�XZIMb QRLON IMP X D \4Gaj D LfkMLWe.F[LW\EIMLON '4`aPA'
�
¦2PAFHV4`JGabcXZIKGJ\4eH^ XAbWIMPAYMk2GJ\vIKY XAb �EGJ\4e�©=Q4Gab Q�XZYMLULW¤ GaN4LW\)I§^�YMPAF IKQRL]YMLOk D `JIMklXZYML �dXZIKIMLWFHV4IKGJ\4eHIMPTF�XZIMb Q
F�XZ\)(vV�LOPAV4`aLzIMPHPA\RLUk LWe.F[LW\)IMLON:'4`aPA'�XZ\RN:kMLWe.F[LW\EI XZIKGaPA\�GJ\6XAbOb D Y XAbWGaLOk ©=Q4GabMQ:`aLcXANfIMP[XZFT'4GJe D GJIKGaLOk
GJ\:IKQRLiP bObW` D kKGaPA\�YMLcXAkMPA\4GJ\4e�V4YMPEbOLOkMk �

¤





� ���
	 ���
	��

�:s){�� p4tZp¡rª}~ux� }

��{��0��u����~s
	<�6s�� sE� rcq }~}�}

� �BqOrctZp4{.r �

�,p ��~s«u6wz�Tu � rcsE� rcq ��}�}

� }~qOr[uxw]�=}~���BtZs)q ��}�}~}

� }~qOr[uxw]�,p ��~sEq ���

� �O� rctZu�	�B{.rª}~ux� �
  �J  � \EIKYMPEN D bWIKGaPA\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  
  � � 
�YMPA'4`aLWF ^mPAYKF D ` XZIKGaPA\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
  ��� � D IK`JGJ\RLTPZ^�IKQRLOkKGak � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� �,} rcsEt?p¡r��BtZs�tZs���}~s����irctZp4{��0}~�B� pR��	�qªs)����sE� rª}��B��������pR��q �
� �J  ¦2PA`aP D Y � '6XAkMLON�IMLOb Q4\4Gaj D LOk ^�PAYlk LWe.F[LW\)I XZIKGaPA\«XZ\RN�IKY XAb � GJ\4e�� � � � � � � � � � � � � �  

� �J  �J  �zLW\RLWY XZ`0F[LWIKQRP N4k D kKGJ\4e�bOPA`aP D Y � � � � � � � � � � � � � � � � � � � � � � � � !
� �J  � � ��LWIKQRP N4k D kKGJ\4e��nX D k kKG XZ\�FHG �¡I D YMLnF[PEN4LW`ak]XZ\RN�bOPA`aP D Y � � � � � � � � � � � "

� � � C LWe.F[LW\)I XZIKGaPA\«IMLObMQ4\4Gaj D LOk ©=Q4Gab Q�F�X �@L D kMLnPZ^�kKIMLWYMLOP � � � � � � � � � � � � � � � � #
� ��� �UY XAN¡GaLW\)I � '6XAkMLON�F[LWIKQRP N4k�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � $
� � % ��PAIKGaPA\�k LWe.F[LW\)I XZIKGaPA\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� . 

¤EGJG



� � % �J  � F�XZe@LnN¡G��|LWYMLW\RbWGJ\4e � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� c�
� � % � � C GJF D `JI XZ\RLOP D k]F[PAIKGaPA\�LOkKIKGJF�XZIKGaPA\�XZ\RN�kMLWe.F[LW\)I XZIKGaPA\ � � � � � � � � � � � ��  %

� �� C LWe.F[LW\)I XZIKGaPA\�bOPAFT'4GJ\4GJ\4evF[PAIKGaPA\�XZ\RN�PAIKQRLWYlGJ\¡^mPAYKF�XZIKGaPA\ � � � � � � � � � � � � � ��   
� �� �J  ��PAIKGaPA\�XZ\RNfGJ\EIMLW\RkKGJI¥(�PAY]bOPA`aP D Y � � � � � � � � � � � � � � � � � � � � � � ��   
� �� � � ��PAIKGaPA\�XZ\RN:kMQ6XZV L � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� �"

� �Tu � u ��t ���
� �J  � V4QE( kKGaPA`aPAe.GabcXZ`�XZV4V4YMP@XAbMQ�IMP[bOPA`aP D Yl¤ GakKGaPA\ � � � � � � � � � � � � � � � � � � � � � ��  $

� �J  �J  ¨§QRLnIKYKGabMQ4YMPAF�XZIKGabT\6XZI D YMLTPZ^�bOPA`aP D Y � � � � � � � � � � � � � � � � � � � � � ��  $
� �J  � � ¨§QRLiPAV4V PA\RLW\EI bOPA`aP D Y IKQRLOPAYK( � � � � � � � � � � � � � � � � � � � � � � � � �.�
� �J  ��� �6XAbWIMPAYMk]X��|LObWIKGJ\4e�bOPA`aP D YlV�LWYMbOLWV4IKGaPA\ � � � � � � � � � � � � � � � � � � � � � �¡ 

� � � ¦2PA`aP D Y]kKV6XAbOLnbOPA\RkKGaN4LWY XZIKGaPA\Rk � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.�
� � � �J  ¦2PA`aP D YlF[PEN4LW`ak � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.�
� � � � � ¨§QRL�¦ � _ bMQ4YMPAF�XZIKGabWGJI¥(�N¡G XZe.Y XZF�XZ\RN:IKQRL����
	«bOPA`aP D Y]kKV6XAbOL � � � � � � � � � �
� � � ��� C PAF[LibOPA`aP D Y kKV6XAbOLOk � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  
� � � � % ¨§QRL
��?X��c'���bOPA`aP D Y kMV6XAbOL � � � � � � � � � � � � � � � � � � � � � � � � � � � ��"

� ��� _ � V�LWYKGJF[LW\)I XZ`�bOPAFHV6XZYKGakMPA\�PZ^�kMPAF[LibOPA`aP D Y]kKV6XAbOLOk � � � � � � � � � � � � � � � � � � � #
� ��� �J  ¦2PA`aP D Y kKV6XAbOLibOPA\E¤@LWYMkKGaPA\Rk � � � � � � � � � � � � � � � � � � � � � � � � � � � $
� ��� � � C �EGJ\�bOPA`aP D Y N4LWIMLObWIKGaPA\«L�� V�LWYKGJF[LW\)I � � � � � � � � � � � � � � � � � � � � � � �.�
� ��� ��� C LWe.F[LW\)I XZIKGaPA\«YMLOk D `JIMk � � � � � � � � � � � � � � � � � � � � � � � � � � � � �¡ 

� � % ¦2PA`aP D Y]bOPA\RkKI XZ\RbW( � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��%
� �� ¦2PA`aP D Y]kKV6XAbOLnkMLW`aLObWIKGaPA\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � !

� �Tu � u ��t�qcs)� � sE� rcp¡rª}~u � ���

% �J  £ \Rk D V�LWYK¤ GakMLONf`aLcXZYK\4GJ\4evXZ\RN�bW` D kMIMLWYKGJ\4e � � � � � � � � � � � � � � � � � � � � � � � � ��"
% � � SULW\RkMGJI¥(:LOkKIKGJF�XZIKGaPA\ D kMGJ\4e�X�` XZ' LW`J`aLON�IKY XZGJ\4GJ\4e�kMLWI � � � � � � � � � � � � � � � � � � � #

% � � �J  
<XZY XZF[LWIKYKGab � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � #
% � � � � �]PA\�� V6XZY XZF[LWIKYKGab � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � $

¤ GJGJG



% � � ��� C LWFHG�� V6XZY XZF[LWIKYKGab � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � %)�
% ��� �§Xc(@LOkKG XZ\�N4LObWGakMGaPA\Rk � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � %)�
% � % �nX D kMkKG XZ\�FHG �¡I D YMLnF[P N4LW`ak � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � %R 
% �� �nX D kMkKG XZ\�FHG �¡I D YMLnF[P N4LW`J`JGJ\4eH^mPAY§^�PAYMLWe.YMP D \RN�kMLWe.F[LW\)I XZIKGaPA\ � � � � � � � � � � � � � %)�

% �� �J  ��GJ\4GJF D F N4LOkMbWYKGJV4IKGaPA\�`aLW\4e.IKQ�F[PEN4LW`ak � � � � � � � � � � � � � � � � � � � � %
�
% �� � � ��P N4LW`0PAYMN4LWY kMLW`aLObWIKGaPA\�'6XAk LON�PA\�XAN4N¡GJIKGaPA\6XZ`BNRXZI X � � � � � � � � � � � � � � % %
% �� ��� �]'4I XZGJ\4GJ\4e�IKQRLU^mPAYMLWe.YMP D \RN�V4YMPA'6XZ'4GJ`JGJI¥(:GJF�XZe@L � � � � � � � � � � � � � � � � %
 

% ��! � \�XANRXZV4IKGJ¤@LTbOPA`aP D YlF[PEN4LW` � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � %
 
% ��! �J  ¨§QRLn\RLOLONv^�PAYUXZ\�XANRXZV4IKGJ¤@LiF[P N4LW` � � � � � � � � � � � � � � � � � � � � � � � %
 
% ��! � � �=NRXZV4IKGJ\4e[IKQRLz^mPAYMLWe.YMP D \RN�F[P N4LW` � � � � � � � � � � � � � � � � � � � � � � � %
$
% ��! ��� �2P PAIMkKIKY XZV4V4GJ\4e[IKQRLiF[PEN4LW`
� � � � � � � � � � � � � � � � � � � � � � � � � � �  ¡ 
% ��! � % �=NRXZV4IKGJ\4e[IKQRLn'6XAb � e.YMP D \RN�F[P N4LW` � � � � � � � � � � � � � � � � � � � � � �  .�

� o�uRrª}~ux� � �
 �J  ��LcXAk D YKGJ\4e�¤EGak D XZ`�F[PAIKGaPA\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  �%

 �J  �J  ��PAIKGaPA\�LOkMIKGJF�XZIKGaPA\�¤@LWYMk D klPAV4IKGabcXZ`��6Pc©�� � � � � � � � � � � � � � � � � � � �  �%
 �J  � � �]V4IKGabcXZ`��6Pc©�F[LcXAk D YMLWF[LW\)I � � � � � � � � � � � � � � � � � � � � � � � � � �   
 �J  ��� �]'4I XZGJ\4GJ\4e kKV6XZIKG XZ`�XZ\RN:IMLWFHV�PAY XZ`�N4LWYKGJ¤.XZIKGJ¤@LOk PZ^dX�'4YKGJe.Q)IK\RLOk klGJF�XZe@L � � � �  !

 � � S]G��|LWYMLW\RbOLiGJF�XZe@Lie@LW\RLWY XZIKGaPA\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  �"
 � � �J  ��� F[LcXAk D YML � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  #
 � � � � � XZYKG XZ\RbOLiPZ^<Y XZIKGaP[F[LcXAk D YMLWF[LW\)I � � � � � � � � � � � � � � � � � � � � � � �  #
 � � ��� �UY XAN¡GaLW\)IUPZ^<` D FHGJ\6XZ\RbOLiN¡G��|LWYMLW\RbOL � � � � � � � � � � � � � � � � � � � � � �  #

 ��� �iXZ`JF�XZ\�gR`JIMLWYKGJ\4e � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  #
 ��� �J  ¨§QRL��iXZ`JF�XZ\:gR`JIMLWY � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  $
 ��� � � �=NRXZV4IKGJ¤@Ln'6XAb � e.YMP D \RN�LOkMIKGJF�XZIKGaPA\ � � � � � � � � � � � � � � � � � � � � � � !¡ 

 � % £ kKGJ\4e�F[PAIKGaPA\�GJ\¡^�PAYKF�XZIKGaPA\�IMP�`aPEbcXZIML�X ' P D \RN¡GJ\4e['�P � � � � � � � � � � � � � � � � � ! !
 � % �J  �2P D \RN¡GJ\4e�' P �fV4YMLON¡GabWIKGaPA\�^�PAY k LWe.F[LW\)I XZIKGaPA\ � � � � � � � � � � � � � � � � � ! !
 � % � � �2P D \RN¡GJ\4e�' P �fV4YMLON¡GabWIKGaPA\�^�PAYlIKY XAb �EGJ\4e � � � � � � � � � � � � � � � � � � � � ! $

G �



� �Tu � ��}��B}��B� � ��r�� �0rcq � �
! �J  � LcXAkMPA\Rk§^mPAY=YMLOj D GJYKGJ\4evXAN4N¡GJIKGaPA\6XZ`BbW` XAk kKGhg6bcXZIKGaPA\�bOPA\RkKIKY XZGJ\EIMk�� � � � � � � � � � � � � "  
! � � 
BP.kMkMGJ'4`aLiF[LWIKQRP N4klPZ^�bOPAF�'4GJ\6XZIKGaPA\ � � � � � � � � � � � � � � � � � � � � � � � � � � "A�
! ��� ¦2PAFT'4GJ\4GJ\4efbOPA`aP D YlV4YMPA'6XZ'4GJ`JGJIKGaLOkUXZ\RN�N¡G���LWYMLW\RbOLnGJF�XZe@LOk � � � � � � � � � � � � � � � " �

! ��� �J  ��LWIKQRP N8  ��IKQRLnk D F Y D `aL � � � � � � � � � � � � � � � � � � � � � � � � � � � " %
! ��� � � ��LWIKQRP N�� ��IKQRLz\RL D Y XZ`�\RLWI ©,PAY���XZV4V4YMP@XAb Q � � � � � � � � � � � � � � � � � � " %

! � % _�¤AXZ` D XZIKGaPA\«PZ^<IKQRLiI¥©,P N¡G���LWYMLW\EI]XZV4V4YMP@XAbMQRLOk � � � � � � � � � � � � � � � � � � � � � "  

� �,t?p4{��0}���� � �

" �J  ¨0Y XAb � GJ\4evQ D F�XZ\RklGJ\�F[PAIKGaPA\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � " $
" � � � V4YMPAIMPAI (EV�LTkK(¡kKIMLWF �dIKY XAb �EGJ\4e[GJ\«X ��
����� � ����
�LW\)¤ GJYMPA\4F[LW\)I � � � � � � � � � � #¡ 

" � � �J  SULObOP D V4`JGJ\4evkMLWe.F[LW\)I XZIKGaPA\�XZ\RN:IKY XAb � GJ\4e � � � � � � � � � � � � � � � � � � � #¡ 
" � � � � SULOk bWYKGJ'4GJ\4e XZ\RN:IKY XAb � GJ\4e[F[Pª¤EGJ\4e YMLWe.GaPA\Rk � � � � � � � � � � � � � � � � � � #¡ 
" � � ��� � LOkMPA`J¤ GJ\4e�XZFT'4GJe D GJIKGaLOk��2XZ\�PA' �KLObWI=F�XZIMbMQ4GJ\4e:XZ`Je@PAYKGJIKQ4F � � � � � � � � � � � #  
" � � � % 
�YMLW`JGJFHGJ\6XZYK(:YMLOk D `JIMk XZ\RN�bOPA\RbW` D kMGaPA\Rk�� � � � � � � � � � � � � � � � � � � � � $¡ 

� �,t?p4{��0}���� �is��|rcs ��qª}~u ��q[pR��	�} ���BtZu��xs���sE� rcq � �
# �J  ¦2PAFT'4GJ\4GJ\4efkMLWe.F[LW\)I XZIKGaPA\�XZ\RN:IKY XAb � GJ\4e � � � � � � � � � � � � � � � � � � � � � � � $  
# � � ��P N¡Ghg6bcXZIKGaPA\RklIMPHIKQRLTL�� GakKIKGJ\4eHIKY XAb �EGJ\4efXZ`Je@PAYKGJIKQ4F � � � � � � � � � � � � � � � � � � $ !

# � � �J  ��P N¡Ghg6bcXZIKGaPA\RklIMPHbOPA`aP D YlYMLWV4YMLOk LW\)I XZIKGaPA\8XZ\RN�N¡GakKI XZ\RbOLnF[LcXAk D YMLWF[LW\EI�� � � � $ !
# � � � � 
BP.kMkMGJ'4`aLnF[PEN¡Ghg6bcXZIKGaPA\Rk]IMP�F�XZIMbMQ4GJ\4e V4YMPEbOLON D YML � � � � � � � � � � � � � � � $�"
# � � ��� ¦2PAV4GJ\4e[©=GJIKQ�kMLWe.F[LW\EI XZIKGaPA\�LWYKYMPAYMk � � � � � � � � � � � � � � � � � � � � � � $ #

� �vs)q��� rcq ��� �
$ �J  C LWe.F[LW\)I XZIKGaPA\�LW¤AXZ` D XZIKGaPA\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �< c�¡ 

$ �J  �J  � N4LW\EIKGhg6bcXZIKGaPA\�PZ^�GJ\6XAbOb D Y XZIMLTkMLWe.F[LW\EI XZIKGaPA\ � � � � � � � � � � � � � � � � � �< c�¡ 
$ �J  � � C QRPAYKIMbOPAFHGJ\4e@k]PZ^�IKQRLzF[LWIKQRPEN � � � � � � � � � � � � � � � � � � � � � � � � �< c��%

$ � � _�¤AXZ` D XZIKGaPA\«PZ^<IKY XAb �EGJ\4efXZ`Je@PAYKGJIKQ4F � � � � � � � � � � � � � � � � � � � � � � � � � �< c��%
$ � � �J  C P D YMbOLOk PZ^�LWYKYMPAY � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �< c��%

�



$ � � � � � LOk D `JIMklXZ\RN�N¡Gak b D kMkKGaPA\ � � � � � � � � � � � � � � � � � � � � � � � � � � � �< c��"
$ ��� ��P N¡Ghg6LON:IKY XAb � GJ\4evXZ`Je@PAYKGJIKQ4F � � � � � � � � � � � � � � � � � � � � � � � � � � � � �< c� $

��� �Tu ��{
� �Bqª}~ux�Bq � ���

� � ��s��]o p �~�6u6tA} r���� w¥u6t��vp �Bqcqª}~pR� ��} �|r���tZs)q � � �

� �:p4t�	���p4tZs � � �

�H} ���}~u6�xt?p � ��� � � �

�¡G



� GJG



� ����	 ��� � �����������

� �J  ¨§QRLikKV�LObWIKY D F PZ^<¤ GakKGJ'4`aLz`JGJe.QEI���# ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �.�
� � � ¨§QRLnYMLObOPAFT'4GJ\6XZIKGaPA\�PZ^<V4YKGJF�XZYK(:kKIKGJF D `JG�GJ\EIMP[PAV4V PA\RLW\EI]bOPA`aP D YlV6XZGJYMk�� �.�	� � � � � � �¡ 
� ��� ¦ � _�bMQ4YMPAF�XZIKGabWGJI¥(�N¡G XZe.Y XZF � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��%
� � % C V LObWIKY XZ`BYMLOkKV PA\Rk Lnb D YK¤@LOk§^�PAY IKQRLzIKQ4YMLOLibOPA\RLnI¥( V�LOk
���.�	� � � � � � � � � � � � � � � �  
� �� ¦ � _�kKV LObWIKY XZ`�YMLOkKV PA\Rk Lnb D YK¤@LOk
���.�	� � � � � � � � � � � � � � � � � � � � � � � � � � � � !
� ��! ¨�LOkKIlGJF�XZe@LOkl^�PAYlk �EGJ\�bOPA`aP D Y N4LWIMLObWIKGaPA\ � � � � � � � � � � � � � � � � � � � � � � � � �.�
� � " _�YKYMPAYl¤.XZ` D LOk§^�PAY§GJ\RbWYMLcXAkKGJ\4e�IKQ4YMLOkKQRPA`aNf^mPAY2\RPAYKF�XZ`JGak LON � � � XZ\RN�� C ��bOPA`aP D YlkMLWe��

F[LW\)I XZIKGaPA\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.�
� ��# _�YKYMPAY ¤.XZ` D LOk§^mPAY=GJ\RbWYMLcXAkKGJ\4e�IKQ4YMLOkKQRPA`aN:^�PAY �T¦,'x¦,Y]XZ\RN ��?X��c'�bOPA`aP D Y kMLWe.F[LW\)I XZIKGaPA\ � �

� ��$ C �EGJ\�bOPA`aP D Y]kMLWe.F[LW\)I XZIKGaPA\«YMLOk D `JIMklPA\:IMLOkKI GJF�XZe@L[  � � � � � � � � � � � � � � � � � ��%

� �J c� C �EGJ\�bOPA`aP D Y]kMLWe.F[LW\)I XZIKGaPA\«YMLOk D `JIMklPA\:IMLOkKI GJF�XZe@LT� � � � � � � � � � � � � � � � � � �  

% �J  � `J` D kKIKY XZIKGaPA\ PZ^UIKQRL:bMQRPAGabOL:PZ^U\ D FT'�LWY�PZ^ FHG �¡I D YML:bOPAFHV�PA\RLW\)IMkH^mPAY I¥©,P�N¡G���LWYMLW\EI
NRXZI XAkMLWIMk bOPA\RkKGakMIKGJ\4e�PZ^<'6XAb �Ee.YMP D \RN«XZ\RN:V�LWYMkMPA\:V4G �¡LW`ak � � � � � � � � � � � � � � � � %
!

% � � �§XAb �Ee.YMP D \RNHXZ\RNT^�PAYMLWe.YMP D \RN NRXZI X V PAGJ\EIMk�©=GJIKQ FHG � I D YML,F[P N4LW`EbOLW\)IKYMLOk�k D V LWYKGJFHV�P.kMLON %�"

% ��� 
�`aPAIMk PZ^<^�PAYMLWe.YMP D \RN�mX��§XZ\RN:'6XAb � e.YMP D \RN�~'��§F[LWFT'�LWYMkKQ4GJV�`JG �@LW`JGJQRP PEN � � � � � � � %
#

% � % C XZFHV4`aLi'�P �v^�PAY XAN�� D kKIKGJ\4e[IKQRLnFHG �¡I D YMLnF[P N4LW` � � � � � � � � � � � � � � � � � � �  .�

 �J  � `J` D kKIKY XZIKGaPA\«PZ^<IKQRLnN¡G��|LWYMLW\RbOLi'�LWI¥©2LOLW\�PAV4IKGabcXZ`��6Pª©�XZ\RN:F[PAIKGaPA\:g6LW`aN��� �	� � � � � �  �%

 � � ��PAIKGaPA\�¤@LObWIMPAY]V4`aPAI � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  �"

 ��� � XZYKGaP D k bMQ6XZ\4e@L��¥N4LWIMLObWIKGaPA\�F[LWIKQRP N4k � � � � � � � � � � � � � � � � � � � � � � � � �  $

�¡GJGJG



 � % ¦2PA\RN¡GJIKGaPA\6XZ`2N4LW\RkKGJI (8©=GJIKQ ¤.XZYKG XZ\RbOL�� PZ^lX�PA\RL��¥N¡GJF[LW\RkKGaPA\6XZ`,F[LcXAk D YMLWF[LW\)I '6XAkMLON
PA\�PA'RkMLWYK¤.XZIKGaPA\Rk����]XZ\RN����z©=GJIKQ�¤.XZYKG XZ\RbOLOk	�
�MXZ\RN���� � � � � � � � � � � � � � � � � � !.�

 �� �§XAb �Ee.YMP D \RN�LOkKIKGJF�XZIMLOkBXZ\RN�XAbWI D XZ`@¤AXZ` D LOk�PZ^4X2V4G �4LW`@©=GJIKQiGJIMk�^mPAYMLWe.YMP D \RN�?'6XAb � e.YMP D \RN
bW` XAkMkKGhg6bcXZIKGaPA\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � !.�

 ��! �§XAb �Ee.YMP D \RN�LOkKIKGJF�XZIMLOkBXZ\RN�XAbWI D XZ`@¤AXZ` D LOk�PZ^4X2V4G �4LW`@©=GJIKQiGJIMk�^mPAYMLWe.YMP D \RN�?'6XAb � e.YMP D \RN
bW` XAkMkKGhg6bcXZIKGaPA\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! �

 � " 
�`aPAIMkzkKQRPc©=GJ\4evIKQRL�LOkMIKGJF�XZIKGaPA\«LWYKYMPAYnXZ\RN�IKQRL�IKQ4YMLOkKQRPA`aN�^�PAYUPA\RLiV4G �4LW`BGJ\«N¡G���LWYMLW\EI
bOPA`aP D Y '6XZ\RN4k � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � !�"

 ��# _dkKIKGJF�XZIKGaPA\�LWYKYMPAYUXZ\RN:IKQ4YMLOkKQRPA`aNf^mPAYlPA\RLnV4G �4LW` � � � � � � � � � � � � � � � � � � � ! #

! �J  ¦2PA\¡^ D kKGaPA\�F�XZIKYKG � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � "  
! � � C LWe.F[LW\)I XZIKGaPA\«YMLOk D `JIMk=^mPAY X�kMLOj D LW\RbOL D kKGJ\4eHI¥©2P�N¡G��|LWYMLW\)IUbOPAFT'4GJ\6XZIKGaPA\«IMLObMQ4\4Gaj D LOk " !

" �J  �B`aPª©�N¡G XZe.Y XZF^mPAY=IKY XAb � GJ\4evXZ`Je@PAYKGJIKQ4F � � � � � � � � � � � � � � � � � � � � � � � � #�%
" � � �«XZIMb Q4GJ\4e�kMLWe.F[LW\)IMLON�PA' � LObWIMknIMPvYMLObOPAYMN4LON PA' �KLObWIMk D kKGJ\4e�X e.`aPA'6XZ`�FHGJ\4GJF D F N¡Gak �

I XZ\RbOLiF[LcXAk D YMLnGJ\f^mLcXZI D YMLikKV6XAbOL � � � � � � � � � � � � � � � � � � � � � � � � � � � #�"
" ��� 
<XAkMbcXZ` � k]IKYKG XZ\4e.`aL � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � $.�
" � % ¨0Y XAb � GJ\4e[kMLOj D LW\RbOL]kMQRPc©=GJ\4e[N¡G��|LWYMLW\)I=bOPA`aP D YMLONv' P D \RN¡GJ\4e�'�P �4LOkd^mPAY2N¡G��|LWYMLW\)I§V�LOP��

V4`aL ~YMLcXANf^�YMPAF IMPAV:IMPH'�PAIKIMPAF � � � � � � � � � � � � � � � � � � � � � � � � � � � � � $ �

$ �J  
�`aPAI]PZ^�bOLW\)IKYMPAGaN�V P.kKGJIKGaPA\�Pª¤@LWY IKGJF[L � � � � � � � � � � � � � � � � � � � � � � � � �< c�.�
$ � � ��bOP��¥PAYMN¡GJ\6XZIMLOkvPZ^zX�kKGJ\4e.`aL:kMLWe.F[LW\EIMLON PA' �KLObWI�� k[bOLW\)IKYMPAGaN V P.kMGJIKGaPA\ Pc¤@LWY[IKGJF[Lf^mPAY

^�P D YlN¡G��|LWYMLW\)I k LOj D LW\RbOLOk � 
<PAGJ\)IMk]IKQ6XZIlN4P�\RPAIlbOPAYKYMLOkKV�PA\RNfIMP[X V4YMLON¡GabWIMLON:V�P.kKGJIKGaPA\
XZYMLnF�XZY��@LON�GJ\:YMLON � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �< c� �

$ ��� ¨0Y XAbOLOkHPZ^�� XZ\RN��8bOLW\)IKYMPAGaN V�P.kKGJIKGaPA\Rk PZ^]X�kMLWe.F[LW\EIMLON�V�LWYMkMPA\�^�PAYT^�P D Y N¡G���LWYMLW\EI
kMLOj D LW\RbOLOk � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �< c�  

�¡GJ¤



� ����	 ��� � � � �����

� �J  ��XO¤@LW`aLW\4e.IKQRkzbOPAYKYMLOkKV�PA\RN¡GJ\4e[IMPHV4YKGJF�XZYK(:bOPA`aP D YMk]XAklN4L�gR\RLON�')(fIKQRLT¦ � _ � � � � � � �.�
� � � C PAF[LTbOPAFHF[PA\4`J( D kMLON:bOPA`aP D Y]kMV6XAbOLOk � � � � � � � � � � � � � � � � � � � � � � � � � � !

! �J  _�YKYMPAY Y XZIMLOklPª¤@LWY IKQRLnLW\EIKGJYMLiGJF�XZe@Lz^mPAY  .� ^�Y XZF[LOk§^�PAY XH\RL D Y XZ`0\RLWI¥©2PAY�� � � � � � � " !
! � � _�YKYMPAY Y XZIMLOklPª¤@LWY IKQRLnLW\EIKGJYMLiGJF�XZe@Lz^mPAY  .� ^�Y XZF[LOk§^�PAYlk D F Y D `aL � � � � � � � � � � � " "
! ��� _�YKYMPAY Y XZIMLOk=©=GJIKQ4GJ\�IKQRLz' P D \RN¡GJ\4e�' P �v^mPAY  .��^�Y XZF[LOk=^mPAY=\RL D Y XZ`0\RLWI¥©2PAY�� � � � � � " "
! � % _�YKYMPAY Y XZIMLOk=©=GJIKQ4GJ\�IKQRLz' P D \RN¡GJ\4e�' P �v^mPAY  .��^�Y XZF[LOk=^mPAYlk D FY D `aL � � � � � � � � � " "

" �J  
BP.kMkMGJ'4`aLTbOPAFT'4GJ\6XZIKGaPA\RkUPZ^�V LOPAV4`aLne.GJ¤@LW\���� %�XZ\RN����z� � � � � � � � � � � � � � � � $.�
" � � 
BP.kMkMGJ'4`aLTbOPAFT'4GJ\6XZIKGaPA\Rk]e.GJ¤@LW\����  HXZ\RN���� � � � � � � � � � � � � � � � � � � � � � � $.�

$ �J  
BLWYMbOLW\EI XZe@L�PZ^BbOPAYKYMLObWIUXZ\RN GJ\RbOPAYKYMLObWI V4YMLON¡GabWIKGaPA\Rk§^�PAY§IKQRL ��XZ\RN � V P.kKGJIKGaPA\Rk=PZ^<IKQRL
bOLW\)IKYMPAGaN � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �< c��%

$ � � ¨0Y XAb � GJ\4e:XAbOb D Y XAbW(:XAbObOPAYMN¡GJ\4e IMP�V4YMPAV PAYKIKGaPA\«PZ^<F D `JIKG��¥PA' � LObWI]'4`aPA'�F�XZIMbMQRLOk � � � �< c� #
$ ��� �,YMLcX �¡N4Pc©=\«PZ^<IKY XAb �EGJ\4efXAbOb D Y XAbW(�XAbObOPAYMN¡GJ\4e�IMPHN4PAFHGJ\6XZ\)IzbOPA`aP D YMk � � � � � � � � �< c� #
$ � % � D F�' LWY PZ^�LcXAbMQ�I¥( V LnPZ^�F�XZIMbMQ�GJ\:IKQRLikMLWIlPZ^�NRXZI X D kMLONf^mPAY=IMLOkKIKGJ\4e � � � � � � � �< c� $
$ �� 
BLWYMbOLW\EI XZe@L bOPAYKYMLObWI]PZ^�LcXAb Q�I¥( V LTPZ^<F�XZIMb Q � � � � � � � � � � � � � � � � � � � � �< c� $

�¡¤





� �������	��
 �

 �
	 ��� ������	������

����� �����������	��� �"!#���

� D IMPAF�XZIKGabvk LWe.F[LW\)I XZIKGaPA\ XZ\RN�IKY XAb �EGJ\4e8PZ^lV�LOPAV4`aL�GJ\ ¤ GaN4LOP�kMLOj D LW\RbOLOk�Gak�XZ\�GJFHV PAYKI XZ\EIHI XAk��8GJ\
bOPAFHV D IMLWY ¤EGakKGaPA\�©=Q4GabMQ�Q6XAkT' LOLW\�YMLObOLWGJ¤EGJ\4e�Xf`aPAI�PZ^ XZIKIMLW\EIKGaPA\ LOkKV�LObWG XZ`J`J(�GJ\ YMLObOLW\)I (@LcXZYMk �v¨§QRL
XZV4V4`JGabcXZIKGaPA\RkUPZ^<'�PAIKQ�PZ^<IKQRLOk LnGJ\RbW` D N4L �
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	 �]\6XZ`J(¡kKGak,PZ^�kMV PAYKIKGJ\4e�XAbWIKGJ¤EGJIKGaLOk��B^mPAY,GJ\RN¡GJ¤ GaN D XZ`ak��EF[PAIKGaPA\Rk��)^�PAY2L��4XZFHV4`aL �4XZ\6XZ`J(¡kKGak,PZ^BXTbWYKGab � �
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C LWe.F[LW\)I XZIKGaPA\ GJ\ IKQ4Gak[GJ\RkMI XZ\RbOL:GakHF[LWYMLW`J("IKQRLfI XAk��"PZ^zbW` XAkMkMGh^~( GJ\4e8V4GabWI D YML�LW`aLWF[LW\EIMk ~V4G �4LW`ak � GJ\
XZ\�GJF�XZe@L[XAkzV LWYMk PA\�PAYz'6XAb �Ee.YMP D \RN �|©=GJIKQ8IKQRL D `JIKGJF�XZIML�XZGJF PZ^§L�� IKY XAbWIKGJ\4e�kKGJ`JQRP D LWIKIML�GJF�XZe@LOknPZ^
Q D F�XZ\ kKQ6XZV�L�©=Q4Gab Q XZYML«XAkvXAbOb D Y XZIML�XZ\RN�kMF[PEPAIKQ XAk[V�P.kMkKGJ'4`aL � ¨§Q4Gak Gak�kMPAF[LWIKQ4GJ\4e X8Q D F�XZ\
bcXZ\�N4P�LcXAkKGJ`J( ��XZ`JIKQRP D e.Q�IMP:^mPAYKF D ` XZIMLfX:kMLWI�PZ^lY D `aLOki')(8©=Q4Gab Q�IKQ4Gak bW` XAkMkKGhg6bcXZIKGaPA\ bcXZ\�'�LHF�XAN4L
X D IMPAF�XZIKGabcXZ`J`J(H')(HbOPAFHV D IMLWY,V4YMPc¤@LOk,Xn`aPAI�F[PAYMLlN¡G � b D `JI ��¨0Y XAb �EGJ\4e GJ\)¤@PA`J¤@LOk �@LOLWV4GJ\4e XUYMLObOPAYMN�Pª¤@LWY
IKGJF[L PZ^ IKQRLT`aP bcXZIKGaPA\8XZ\RN�V6XZIKQ8PZ^dF[PAIKGaPA\8PZ^dIKQRL�bOPA\4\RLObWIMLON�PA' �KLObWIMkU©=Q4GabMQ�Q6XO¤@L '�LOLW\�GaN4LW\EIKGhg6LON
XAk=V�LOPAV4`aLnIKQ4YMP D e.Q�IKQRLik LWe.F[LW\)I XZIKGaPA\�V4YMP bOLOkMk �
C LWe.F[LW\)I XZIKGaPA\�Gak]IKQ D kiXvN¡G���LWYMLW\EInV4YMPA'4`aLWF�^�YMPAF�IKY XAb � GJ\4e ��XZ`JIKQRP D e.Q8IKQRL I¥©2PfXZYML�bW`aP.kMLW`J(�`JGJ\ �@LON �
¨0Y XAb �EGJ\4eHbcXZ\ ' L=V�LWY ^mPAYKF[LON�©=GJIKQRP D I§L�� V4`JGabWGJIK`J(HV�LWY ^mPAYKFHGJ\4e kMLWe.F[LW\EI XZIKGaPA\�� Gh^�b D YK¤@LOk,PAY,IMLWFHV4` XZIMLOk
GJ\ IKQRL8GJF�XZe@L�XZYML IKY XAb �@LON�XZ\RN�XZ\ XZV4V4YMP �¡GJF�XZIML�`aP bcXZIKGaPA\ ^mPAY�XZ\�PA' � LObWI�Gak:^�P D \RN � �0G �@LW©=GakML �
kMLWe.F[LW\EI XZIKGaPA\�bcXZ\�'�LzV LWY ^mPAYKF[LONf©=GJIKQRP D I IKY XAb �EGJ\4e � �RPAY kMLWe.F[LW\EI XZIKGaPA\�GJIlGak=k D�� bWGaLW\EI IMP�GaN4LW\EIKGh^~(
XZ`J`2V4G �¡LW`ak�IKQ6XZI�bOPAYKYMLOkKV�PA\RN�IMP«Q D F�XZ\Rk�©=GJIKQRP D I '�LWGJ\4e XZ'4`aLvIMP�V4YMPª¤EGaN4L:XZ\)(�GJ\¡^�PAYKF�XZIKGaPA\ XZ'�P D I
IKQRLWGJYlGaN4LW\EIKGJIKGaLOk]PAY=IKY X �KLObWIMPAYKGaLOklGJ\�IKGJF[L�XZ\RN�kKV6XAbOL �
� \HIKQ4GakdIKQRLOkKGak��@IKQRL XZV4V4YMP@XAbMQvGak�I X �@LW\ PZ^|kMLWe.F[LW\EIKGJ\4eTIKQRL=V�LWYMkMPA\�PAYdV�LOPAV4`aL=V4YMLOkMLW\EIdGJ\[IKQRLlk bOLW\RL XAk
XAbOb D Y XZIMLW`J(�XAk V P.kMkMGJ'4`aL D kKGJ\4e X�bOPAFT'4GJ\6XZIKGaPA\8PZ^dGJF�XZe@LiGJ\¡^mPAYKF�XZIKGaPA\
� C V6XZIKG XZ` � bOPA`aP D YzXZ\RN�F[PAIKGaPA\
F[P N4LW`akUXZYML �@LWV4IUPZ^dIKQRL�'6XAb � e.YMP D \RN8XZ\RN�PZ^dIKQRLT^mPAYMLWe.YMP D \RN«PA' �KLObWIMkUPAY]V�LOPAV4`aLi^mPAY IKQ4GakUV D YKV�P.kML �
�]\RbOL�V�LOPAV4`aL�Q6XO¤@L�'�LOLW\«GaN4LW\EIKGhg6LON�XAknk D b Q���^�LcXZI D YMLOk�XZYML L��¡IKY XAbWIMLON�^�YMPAF�IKQRLHkMLWe.F[LW\)IMLON�V�LOPAV4`aL
©=Q4GabMQ XZ`J`aPc© IKQRLWF IMPf'�L IKY XAb �@LON8GJ\ k D 'Rk LOj D LW\EIz^~Y XZF[LOkTXZ\RN�GJ\¡^mPAYKF�XZIKGaPA\ IMPf'�L F�XAN4L[XO¤.XZGJ` XZ'4`aL
XZ'�P D I�IKQRL V6XZIKQRk IKQRLW(8^�PA`J`aPª©�XZ\RN bMQ6XZ\4e@LOk�IKQRLW( D \RN4LWYKe@P ��¨§Q4GakHXZV4V4YMP@XAbMQ F�X �@LOk IKQRL IKY XAb � GJ\4e
bOPAFHV4`aLWIMLW`J(�YMLW`JG XZ\EInPA\�IKQRL L � bWGaLW\RbW(�PZ^dIKQRL kMLWe.F[LW\)I XZIKGaPA\
� �]IKQRLWYiXZV4V4YMP@XAb QRLOk��|k D bMQ8XAkUIKY XAb � GJ\4e
D kKGJ\4e�LWGJe@LW\RkMV6XAbOLiN4LObOPAFHV P.kMGJIKGaPA\�PZ^�Q4GJe.Q�N¡GJF[LW\RkKGaPA\6XZ`0^mLcXZI D YMLOk�� %
$��BXZYMLn\RPAI]bOPA\RkKGaN4LWYMLON �
¨§QRL�V4YMPA'4`aLWF�PZ^ikMLWe.F[LW\)I XZIKGaPA\ Gak \RPAI�(@LWI YMLW`JG XZ'4`J( kMPA`J¤@LON ^mPAY�IKQRL�e@LW\RLWY XZ`UbcXAkML �=XZ\RN N¡G���LWYMLW\EI
XZ`Je@PAYKGJIKQ4F[kfXZYML D kMLON"^mPAY�N¡G��|LWYMLW\)I V D YKV P.kMLOkvXZ\RN GJ\ N¡G��|LWYMLW\)IvLW\)¤ GJYMPA\4F[LW\)IMk � 
dYMPA'4`aLWF[k[^ XAbWGJ\4e
kMLWe.F[LW\EI XZIKGaPA\�XZYML kKQ6XAN4Pª©=GJ\4e�PZ^�' PAIKQ ^mPAYMLWe.YMP D \RN XZ\RN '6XAb �Ee.YMP D \RN�PA' � LObWIMk �UbcXZF[LWY X F[PAIKGaPA\��
F[Pc¤ GJ\4eHPA' � LObWIMk§GJ\vIKQRLU'6XAb � e.YMP D \RN �4PEbObW` D kMGaPA\:XZ\RNv`JGJe.QEIKGJ\4e ¤.XZYKG XZIKGaPA\Rk���'�PAIKQ:kKV6XZIKG XZ`J`J([©=GJIKQ4GJ\�XZ\
GJF�XZe@L �6XZ\RN:IMLWFHV�PAY XZ`J`J(f©=GJIKQ4GJ\�XHkMLOj D LW\RbOL �
� \ PAYMN4LWY IMP�F�X �@L�IKQRL�V4YMPA'4`aLWF kMPA`J¤.XZ'4`aL �=bOLWYKI XZGJ\ bOPA\RkKIKY XZGJ\)IMkvF�XO( '�L�XZV4V4`JGaLON�IMP YMLOkKIKYKGabWI IKQRL
V4YMPA'4`aLWF�N4PAF�XZGJ\��¡XAk,bOLWYKI XZGJ\vbOPAFHV4`JGabcXZIKGJ\4eHLW`aLWF[LW\EIMk,F�Xc(['�L=YMLWF[Pc¤@LON:XZ`JF[P.kKI2LW\)IKGJYMLW`J(�d¨§QRL]F[P.kKI
L��¡IKYMLWF[LUL��RXZFHV4`aLzPZ^0IKQ4Gak§Gak IMP�bOPA\EIKYMPA` IKQRLU'6XAb �Ee.YMP D \RN:bOPAFHV4`aLWIMLW`J(vkMP XAk,IMP F�X �@LUGJI§XAk§kKGJFHV4`aLzXAk
V�P.kMkKGJ'4`aLzIMPHYMLWF[Pª¤@L � ��F[LWIKQRP N�PZ^�N4PAGJ\4e[IKQ4GaklGak N¡GakMb D kMkMLONfGJ\�b Q6XZV4IMLWY " �
�RPAY�IKQ4GakiIKQRLOkKGak�X:kKGJ\4e.`aL kKI XZIKGaPA\6XZYK( bcXZF[LWY X:Gak XAkMk D F[LON � � \�IKQ4Gaki©2Xc(�bcXZF[LWY X:F[PAIKGaPA\ N4PELOkT\RPAI
\RLOLON"IMP�'�LfI X �@LW\ GJ\)IMP bOPA\RkKGaN4LWY XZIKGaPA\ XZ\RN \RP D kMLv\RLOLON"' LfF�XAN4L:PZ^nkKIMLWYMLOP�GJF�XZe@LOk � � I�Gak�XZ`akMP
XAkMk D F[LON IKQ6XZI�PA\4`J( kM`aPc©=`J("F[Pc¤ GJ\4e '6XAb � e.YMP D \RN PA' � LObWIMk�XZYML�V4YMLOkMLW\)I��=XZ\RN IKQ6XZI[©2L:Q6XO¤@L�kMPAF[L
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V4YKGaPAY �E\RPª©=`aLON¡e@L�PZ^dIKQRL�GJ\4GJIKG XZ`�XZV4V�LcXZY XZ\RbOLHPZ^dIKQRLT'6XAb �Ee.YMP D \RN�� � 
�YMPA'4`aLWF[kzIKQ6XZIUYMLWF�XZGJ\ XZYML �=IMP
bOPAFHV�LW\Rk XZIMLz^mPAY=`JGJe.Q)IKGJ\4e b Q6XZ\4e@LOk]Pª¤@LWYlIKGJF[L �6XZ\RN:IMPHN4LcXZ`�©=GJIKQ�kKQ6XAN4Pc©=GJ\4efXZ\RN�P bObW` D kKGaPA\
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� \ {��Bp ��rcsEt � XU'4YMP@XAN�k D YK¤@LW( PZ^ IKQRL§`JGJIMLWY XZI D YML PZ^ IKQRL=` XAkKIdN4LObcXAN4L§Gak�V4YMLOkMLW\EIMLON � � XZYKGaP D kdF[LWIKQRP N4k
PZ^<XZIKI XAb �EGJ\4eHIKQRLzkMLWe.F[LW\EI XZIKGaPA\�V4YMPA'4`aLWF XZYMLUP D IK`JGJ\RLON �¡Y XZ\4e.GJ\4e�^�YMPAFbOPA`aP D Y � '6XAkMLON:kMLWe.F[LW\EI XZIKGaPA\��
IKQ4YMP D e.Q kKIMLWYMLOP XZ\RN e.Y XAN¡GaLW\)I � '6XAk LON F[LWIKQRP N4k�IMP�F[PAIKGaPA\�� '6XAk LON F[LWIKQRPEN4k � C PAF[L:kMLWe.F[LW\EI XZIKGaPA\
IMLObMQ4\4Gaj D LOkl©=Q4Gab Q�Q6Xc¤@LikKV�LObWGhg6bcXZ`J`J(v'�LOLW\�XZV4V4`JGaLON�GJ\:IKQRLTbOPA\)IML��¡I PZ^<IKY XAb �EGJ\4efXZYMLiXZ`akMPHF[LW\EIKGaPA\RLON
XZ\RN�N4LOkMbWYKGJ'�LON �
� �Bp ��rcsEt � V4YMLOkMLW\)IMk�IKQRLfGakMk D LfPZ^UbOPA`aP D Y[¤ GakKGaPA\ ©=GJIKQ V6XZYKIKGab D ` XZY[YMLWe)XZYMN IMP�IKQRLfQ D F�XZ\ ¤ Gak D XZ`
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IMP�`aPEbcXZIMLzXZ\RN k LWe.F[LW\)I=PA' � LObWIMk2GJ\fXTkMbOLW\RL � � �iXZ`JF�XZ\vgR`JIMLWYKGJ\4e�F[LWIKQRP N[^mPAY D V�NRXZIKGJ\4eHXiYML�^mLWYMLW\RbOL
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¨§Q4Gak�bMQ6XZV4IMLWY�Gak�X:'4YMP@XAN YMLW¤EGaLW©�PZ^ kMPAF[L PZ^lIKQRL b D YKYMLW\EI `JGJIMLWY XZI D YMLfbOPA\RbOLWYK\4GJ\4e8IKQRL�V4YMPA'4`aLWF�PZ^
kMLWe.F[LW\EI XZIKGaPA\vPZ^�Q D F�XZ\Rk,GJ\H¤EGaN4LOPTkMLOj D LW\RbOLOk � C PAF[L]PZ^ IKQRLlV D '4`JGabcXZIKGaPA\Rk,N¡GakMb D k kMLON�GJ\[IKQRLlb Q6XZV4IMLWY
XZ`akMPfbOPA\RbOLWYK\8IKQRL�IKY XAb � GJ\4e�PZ^ V�LOPAV4`aL ��XZ`JIKQRP D e.Q kMPAF[L�^mPAYKF
PZ^,kMLWe.F[LW\)I XZIKGaPA\�Gak D k D XZ`J`J(�YMLOj D GJYMLON
'�L�^�PAYML�IKQRL�IKY XAb � GJ\4e"bcXZ\�I X �@L�V4` XAbOL � � ^nIKQRL«kMLWe.F[LW\)I XZIKGaPA\ Gak�V LWY ^mPAYKF[LON GJ\ PAYMN4LWY IMP�V LWY ^mPAYKF
IKY XAb � GJ\4e:IKQ4GaknGakUF�XAN4LHL��¡V4`JGabWGJInGJ\«IKQRLHN4LOk bWYKGJV4IKGaPA\ PZ^,IKQRLHkK(¡kKIMLWF �i¨§Q4GakzGakz\RPAInGJ\EIMLW\RN4LON8IMPv' LHX
bOPAFHV4`aLWIML YMLW¤EGaLW©�PZ^,XZ`J`BIKQRLT©,PAY���N4PA\RL�GJ\«IKQRLng6LW`aN �|XAk IKQ4Gak]©,P D `aN�'�Li`aLW\4e.IKQ)(�XZ\RN�bOPª¤@LWYnX[` XZYKe@L
XZF[P D \)I2PZ^|F�XZIMLWYKG XZ`6©=Q4GabMQ GakdGJYKYMLW`aLW¤.XZ\)I,IMPnIKQ4GakdIKQRLOkKGak �)kMPzGJ\RkKIMLcXAN[F[LW\)IKGaPA\vGak�F�XAN4L PZ^|IKQRL=¤.XZYKGaP D k
N¡G��|LWYMLW\)I,XZV4V4YMP@XAb QRLOk IKQ6XZIdQ6Xc¤@L='�LOLW\HI X �@LW\��@IMPAe@LWIKQRLWYd©=GJIKQ[IKQRL§F[P.kMI�GJFHV PAYKI XZ\EI,L��RXZFHV4`aLOkdPZ^�LcXAb Q
XZV4V4YMP@XAbMQ
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¨§QRL YMLW`aLW¤AXZ\EIz`JGJIMLWY XZI D YML�GakUkMV4`JGJI]GJ\EIMP:bcXZIMLWe@PAYKGaLOk��0XAbObOPAYMN¡GJ\4e:IMP�IKQRL V4YKGJF�XZYK(�GJ\¡^�PAYKF�XZIKGaPA\ D kMLON«IMP
V�LWY ^�PAYKF IKQRL�kMLWe.F[LW\EI XZIKGaPA\
��¨§QRLOkML bcXZ\ LcXAb Q�'�L[kKV4`JGJI�GJ\)IMP«kMLW¤@LWY XZ`§k D '��¥bcXZIMLWe@PAYKGaLOk � C LObWIKGaPA\ � �J 
N4LOkMbWYKGJ'�LOknkMPAF[LHbOPA`aP D Y � '6XAkMLON�IMLOb Q4\4Gaj D LOki^�PAYz'�PAIKQ�k LWe.F[LW\)I XZIKGaPA\�XZ\RN�IKY XAb �EGJ\4e � C LObWIKGaPA\�� � �vN4L��
kMbWYKGJ'�LOk�F[LWIKQRP N4k�©=Q4GabMQ D k L=kKIMLWYMLOPn¤ GakKGaPA\HIMPzV LWY ^mPAYKF XZ\HGJ\4GJIKG XZ`6kMLWe.F[LW\EI XZIKGaPA\fXZ\RN�¤.XZYKGaP D k�^mLcXZI D YML
L��¡IKY XAbWIKGaPA\ F[LWIKQRPEN4kn^�PAYzIKY XAb � GJ\4e � �UY XAN¡GaLW\EI � '6XAkMLON F[LWIKQRP N4kz^mPAYzk LWe.F[LW\)I XZIKGaPA\ XZYMLHN¡Gak b D kMkMLON�GJ\
kMLObWIKGaPA\"� ��� � � \�kMLObWIKGaPA\"� � %«kMLWe.F[LW\)I XZIKGaPA\ ^�YMPAF F[PAIKGaPA\ Gak�N¡Gak b D kMkMLON�XZ\RN�gR\6XZ`J`J(8GJ\�kMLObWIKGaPA\"� �� 
F[LWIKQRP N4k PZ^0kMLWe.F[LW\)I XZIKGaPA\fbOPAFT'4GJ\4GJ\4e F[PAIKGaPA\�©=GJIKQ PAIKQRLWY GJ\¡^mPAYKF�XZIKGaPA\��Ek D b QvXAk,kKQ6XZV LlXZ\RN bOPA`aP D Y��
XZYMLiN4LOkMbWYKGJ'�LON �
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bOPA`aP D YTN¡GakKIKYKGJ' D IKGaPA\RkTPZ^§LWGJIKQRLWYnIKQRL�'�PEN¡( �0IKQRL�'6XAb � e.YMP D \RN�PAYz' PAIKQ
��¨§QRLOkML[XZYML D k D XZ`J`J( D V�NRXZIMLON
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XAk X��nX D k kKG XZ\�N¡GakKIKYKGJ' D IKGaPA\��
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©=QRLWYML�/8Gak=IKQRLiF[LcXZ\�¤AXZ` D LZ9 �N[ �\[^]�[`_�[bac?2PZ^�LcXAbMQ�'4`aPA'�XZ\RN3P IKQRLibOPª¤AXZYKG XZ\RbOLTF�XZIKYKG � �
¨�P XZ\6XZ`J(¡kML«LcXAbMQ GJF�XZe@L � IKQRL«kKV6XZIKG XZ`zF[P N4LW` ^mPAYvLcXAb Q '4`aPA' Gak D V�NRXZIMLON IMP V4YMLON¡GabWIfIKQRL«kKV6XZIKG XZ`
N¡GakKIKYKGJ' D IKGaPA\:^mPAY§IKQRLnb D YKYMLW\)IlGJF�XZe@L � D kKGJ\4e[X�kKI XZIMLU¤@LObWIMPAY PZ^BV�P.kKGJIKGaPA\�XZ\RNf¤@LW`aPEbWGJI (�XZ\RNfXAk k D FHGJ\4e
�ULW©=IMPA\4G XZ\8` XO©lkiPZ^2F[PAIKGaPA\
� C LObOPA\RN¡`J(«IKQRL�`aPAe�� `JG �@LW`JGJQRPEP N8PZ^,F[LWF�' LWYMkMQ4GJV8IMPfIKQRL�'4`aPA'8F[P N4LW`dPAY
IKQRL='6XAb �Ee.YMP D \RN GakdbcXZ`ab D ` XZIMLONH^mPAY LcXAb Q�V4G �4LW`xXZ\RNHIKQRL=V4G �4LW`ak,XZYML XAk kKGJe.\RLONHIMPnIKQRL=F[P.kMId`JG �@LW`J(HbW` XAkMk �
� '4GJ\6XZYK([k D V4V�PAYKI F�XZV Gak �@LWV4I,IMP�kKQRPª© ©=Q4Gab Q V4G �4LW`ak '�LW`aPA\4e IMPTLcXAbMQv'4`aPA'�GJ\ IKQRL '4`aPA' F[PEN4LW`�XZ\RN
©=Q4GabMQHIMP]IKQRL2'6XAb � e.YMP D \RN�F�XZV
� �<GJ\6XZ`J`J(�IKQRL,kKI XZIKGakMIKGabcXZ` F[P N4LW`akB^�PAY�'�PAIKQ�IKQRL2'4`aPA'HXZ\RN '6XAb � e.YMP D \RN
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F[P N4LW`ak XZYML D V�NRXZIMLON �
�<GaLWe D IKQ XZ\RN ¨�LWY��cPAV�P D `aP.k �J �"�� D k L�PA\4`J( bOPA`aP D Y ^�PAY IKQRL�IKY XAb � GJ\4e"V4YMPA'4`aLWF �=©=GJIKQRP D IfL�� V4`JGabWGJIK`J(
V�LWY ^�PAYKFHGJ\4e[X kMLWe.F[LW\)I XZIKGaPA\
� � LWe.GaPA\Rk=XZYMLUF�XZIMbMQRLONfIMP I XZYKe@LWI§YMLWe.GaPA\Rk D kKGJ\4eHbOPA`aP D Y§Y XZIKGaP.k§GJ\fLcXAb Q
bOPA`aP D Yz'6XZ\RN � � ^dIKQRL�Y XZIKGaP.kzGJ\«IKQRL�IKQ4YMLOL�bOPA`aP D Yz'6XZ\RN4knXZYML YMP D e.Q4`J(�LOj D XZ` ��IKQRLTgRIzGakUX�e@P PEN«PA\RL �
�UbObW` D kKGaPA\8©=GJIKQ8PA' �KLObWIMkzGakUL��¡V4`JGabWGJIK`J(8XAN4N¡YMLOkMkMLON«GJ\RkKIMLcXAN�PZ^,YMLW`J( GJ\4efV D YMLW`J(�PA\�IKQRL `aLW¤@LW`dPZ^,N4LWI XZGJ`
V4YMPc¤ GaN4LON�'E( IKQRLTPA' � LObWIlF[P N4LW`ak �
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�]X �MX�XZ\RN ��b �nLW\4\6X ��!.� � D k L �nX D kMkKG XZ\ FHG �¡I D YMLfF[PEN4LW`ak �,XAk�Gak[XZ`akMP8N4PA\RLfGJ\ �� .��� � IMP8LOkKIKGJF�XZIML
V4YMPA'6XZ'4GJ`JGJI¥(�N¡GakKIKYKGJ' D IKGaPA\RkiPZ^,IKQRLTV�LWYMkMPA\ XZ\RN«IKQRLT'6XAb �Ee.YMP D \RN ��¨§QRLOkMLTF[P N4LW`akiXZYML IKQRLW\ D kMLON�^mPAY
IKQRLTk LWe.F[LW\)I XZIKGaPA\ XZ\RN�IKY XAb �EGJ\4e � ¨§QRLTF[P N4LW`akUXZYML�N¡(E\6XZFHGabcXZ`J`J( D V NRXZIMLON�IMP XAbObOP D \EI ^mPAY `JGJe.QEIKGJ\4e
bMQ6XZ\4e@LOk �xXZ\RNfIKQRLTXANRXZV4I XZIKGaPA\�V4YMPEbOLOkMk§GaklF�XAN4LikMLW`aLObWIKGJ¤@Ln'E(fbcXZ`ab D ` XZIKGJ\4e IKQRLz`aPAe�� `JG �@LW`JGJQRPEP N�PZ^<IKQRL
NRXZI X �RkMP�IKQ6XZI IKQRLnIKY XAb �@LON�V LWYMkMPA\:Gakl\RPAI=`aP.kKIl')(vIKQRLnIKY XAb �EGJ\4evkK( kMIMLWF �
¨§QRLnV�LWYMkMPA\�Gak=F[P N4LW`J`aLON D kKGJ\4evX �nX D kMkKG XZ\�FHG � I D YMLnF[P N4LW` �4IKQRLiPAYMN4LWY]PZ^�©=Q4Gab Q�Gaklk LW`aLObWIMLON�X D IMP��
F�XZIKGabcXZ`J`J(TIMPnXZV4V4YMPAV4YKG XZIMLW`J( YMLWV4YMLOkMLW\)I�IKQRL2IKY XZGJ\4GJ\4enNRXZI X ��¨§QRL2F[LcXZ\��A¤AXZYKG XZ\RbOLlXZ\RN�V4YKGaPAY�V4YMPA'6XZ'4GJ`��
GJIKGaLOk2^mPAY2LcXAb Q��nX D kMkKG XZ\:bOPAFHV�PA\RLW\)I XZYMLzkMLW`aLObWIMLON D kKGJ\4e�IKQRLzL�� V�LObWI XZIKGaPA\fF�X � GJFHGak XZIKGaPA\�XZ`Je@PAYKGJIKQ4F
~QRLWYMLcX?^�IMLWYlYML�^�LWYKYMLON�IMP�XAk=IKQRLi_ ��XZ`Je@PAYKGJIKQ4F ���
� PAYKQRPA\RLW\«LWIlXZ` � � %)���0F[PEN4LW`|IKQRLU'6XAb �Ee.YMP D \RN D kKGJ\4e�X�\RPA\�� XANRXZV4IKGJ¤@LiFHG �¡I D YMLnPZ^ �nX D kMkMG XZ\Rk � ¦§XZ\��
N¡GaNRXZIML�^�PAYMLWe.YMP D \RN«YMLWe.GaPA\RkiXZYML GaN4LW\)IKGhg6LON XZ\RN�IKQRLW\�IKY XAb �@LON D kKGJ\4efbOPA`aP D Y���V�P.kKGJIKGaPA\ XZ\RN�¤@LW`aP bWGJI¥(
^mLcXZI D YMLOk�XZ\RN�X �iXZ`JF�XZ\�gR`JIMLWYiIMP:LOkKIKGJF�XZIMLHIKQRLH\RL��¡ITkKI XZIMLHPZ^=IKQRLHPA' �KLObWI ��¨§QRL�IKY XAb �EGJ\4e�GakiN4PA\RL
')(fXAkMkKGJe.\4GJ\4e[LcXAb Q�PA' � LObWI§IMP IKQRLzQ)( V PAIKQRLOkMGak§©=Q4GabMQ:Gak=bW`aP.kMLOkKI§GJ\�X �«XZQ6XZ` XZ\RPA'4Gak kMLW\RkML ��¨§QRLUF[LcX��
k D YMLWF[LW\EIULWYKYMPAY ^�PAY]IKQRLngR`JIMLWY Gak]N4LWIMLWYKFHGJ\RLON D kKGJ\4e�IKQRLT¤AXZYKG XZ\RbOL�PZ^�IKQRLTF[LcXAk D YMLON�¤AXZ` D LOk � �]e)XZGJ\��
\RP D kMLzGaklF�XAN4LiPZ^�kMV6XZIKG XZ`0GJ\¡^�PAYKF�XZIKGaPA\
�
� \:©,PAY��f')( �UYKGJF[kMPA\�XZ\RN C I X D ��LWY�� "  �� �RXZ\«XANRXZV4IKGJ¤@L �nX D kMkKG XZ\�FHG � I D YMLnF[P N4LW`|Gak XZ`akMP D k LON �4IKQ4Gak
IKGJF[L�IMP�F[PEN4LW`]IKQRL�'6XAb �Ee.YMP D \RN PA\4`J(� _ XAb Q�V4G �4LW` '�LW`aPA\4e.GJ\4e�IMP�IKQRL�'6XAb � e.YMP D \RN Gak[F[P N4LW`J`aLON
XAkHX�FHG �¡I D YMLvPZ^ �nX D kMkKG XZ\Rk ��¨§QRLW(�XZYKe D LvIKQ6XZI�GJI Gak�LcXAkKGaLWY�IMP�F[PEN4LW`=X�'6XAb � e.YMP D \RN"V4G �¡LW`2IKQ6XZ\
^mPAYMLWe.YMP D \RN �BXAkz'�LWGJ\4efkMI XZIKGab�GJIUV4YMP N D bOLOkn`aLOkMkU¤.XZYKG XZ\RbOL�GJ\ bOPA`aP D Y ��� mX \ D F�' LWYi'�LWI¥©2LOLW\ �fXZ\RN
 �� �nX D kMkKG XZ\Rk=XZYML D kMLON IMP�F[P N4LW` IKQRL]F[P.kMI,YMLObOLW\EIK`J(vPA'RkMLWYK¤@LONvV4G �4LW`x¤.XZ` D LOk=XZIlXiV�PAGJ\)I �d_,XAbMQfIKGJF[L
X \RLW© V4G �4LW`|¤AXZ` D LzGaklPA'Rk LWYK¤@LON �4GJI=Gak§F�XZIMbMQRLON�IMPHPA\RLnPZ^<IKQRL��nX D k kKG XZ\�bOPAFHV PA\RLW\EIMklGh^<GJI=Gak=©=GJIKQ4GJ\
� �� ikMI XZ\RNRXZYMN N4LW¤ G XZIKGaPA\Rk§PZ^�IKQRLUN¡GakKIKYKGJ' D IKGaPA\
�d¨§QRL F�XZIMbMQRLONfN¡GakKIKYKGJ' D IKGaPA\vIKQRLW\ Q6XAk,GJIMk,V6XZY XZF[LWIMLWYMk
D V�NRXZIMLON GJ\�^mXc¤@P D Y:PZ^iIKQRL�\RLW©=`J( PA'Rk LWYK¤@LON�NRXZI X�V PAGJ\EI � � ^n\RP�F�XZIMbMQ Gak�F�XAN4L � IKQRL �iX D kMkKG XZ\
©=GJIKQ IKQRLH`aPª©,LOkKI V4YKGaPAYiGaknYMLWV4` XAbOLON�')( X �nX D k kKG XZ\�bOLW\)IKYMLON XZIiIKQRL[\RLW©�NRXZI XfV PAGJ\EI���©=GJIKQ XfQ4GJe.Q
¤.XZYKG XZ\RbOL�XZ\RN X�`aPc© V4YKGaPAY �T¨§QRL �iX D kMkKG XZ\8N¡GakKIKYKGJ' D IKGaPA\RknGJ\�IKQRL F[PEN4LW`dXZYML�PAYMN4LWYMLON8XAbObOPAYMN¡GJ\4e�IMP
Q4GJe.QRLOkKIdV4YKGaPAY2XZ\RNH`aPc©2LOkKI ¤.XZYKG XZ\RbOLOk��<IKQRLOkML XZYML=IKQRL N¡GakKIKYKGJ' D IKGaPA\RkdF[P.kKI `JG �@LW`J( IMPi' L§YMLOkKV�PA\RkKGJ'4`aL§^mPAY
'6XAb � e.YMP D \RNvbOPA`aP D YMk �� \E(EIKQ4GJ\4e�' LW`aPª©�XnbOLWYKI XZGJ\�IKQ4YMLOkMQRPA`aNHGak bOPA\RkKGaN4LWYMLON[^�PAYMLWe.YMP D \RN � � \HIKQ4Gakd©§XO(
IKQRL '6XAb � e.YMP D \RN�F[P N4LW` Gak bOPA\)IKGJ\ D P D kK`J( D V NRXZIMLON"XZ\RN8^mPAYMLWe.YMP D \RN"bW` XAkMkKGhg6bcXZIKGaPA\"PEbOb D YMk�GJ\ LcXAb Q
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^�Y XZF[L �
�zQ6XZ\�XZ\RN C Q6XZQ�����" � D k LiX '6XAb � e.YMP D \RN�F[P N4LW`0bOPA\RkKGakKIKGJ\4e�PZ^<IKQRLnF[LcXZ\�XZ\RN�bOPc¤.XZYKG XZ\RbOLiPZ^�bOPA`aP D Y
¤.XZ` D LOkUPA'Rk LWYK¤@LON�XZIzLcXAbMQ�V4G �4LW` � XZ\RN�bOPA\RkKIKY D bWIiX �nX D kMkKG XZ\«FHG � I D YML IMP F[PEN4LW`<IKQRL�bOPA`aP D YUbW` XAk kMLOk
PZ^TX8V�LWYMkMPA\ LW\EIMLWYKGJ\4e IKQRL�kMbOLW\RL � ¨§QRL�FHG �¡I D YML�F[P N4LW`ak�bOPAYKYMLOkMV PA\RN¡GJ\4e IMP IKQRL�V LOPAV4`aLOk��,bOPA`aP D Y
N¡GakKIKYKGJ' D IKGaPA\Rk�XZYML D V�NRXZIMLON�©=QRLW\TV�LOPAV4`aL2XZYML \RPAI�GJ\)¤@PA`J¤@LON GJ\�XZ\�P bObW` D kKGaPA\ XZ\RN XZYML D kMLONTIMP kMLWe.F[LW\EI
LcXAbMQTV LWYMkMPA\i^~YMPAF IKQRL�'6XAb �Ee.YMP D \RN XAk|©,LW`J` XAk|IMPlN4LObWGaN4L�©=Q4Gab QTV�LWYMkMPA\nGak|©=Q4GabMQ�N D YKGJ\4eUXZ\iP bObW` D kKGaPA\
�
¨§Q4GakiGakTN4PA\RL[')(8XAkMkKGJe.\4GJ\4e«LcXAbMQ V4G �4LW`dIMP:IKQRL�bW` XAkMki©=Q4Gab Q�V4YMP N D bOLOkiIKQRLHF�X �¡GJF D F ��� ������-���� �����
V4YMPA'6XZ'4GJ`JGJI¥(f^mPAY=IKQRLnF[P N4LW`ak �
�4YKGaLON¡F�XZ\�XZ\RN � D kMkMLW`J` �J  #�� D kMLHX�V4YMPA'6XZ'4GJ`JGakMIKGab�XZV4V4YMP@XAbMQ IMPvF[P N4LW`dX kMGJ\4e.`aL�V4G �¡LW` � kiXZV4V�LcXZY XZ\RbOL
©=QRLW\vGJI ^mPAYKF[k2V6XZYKI2PZ^BN¡G��|LWYMLW\)I=bW` XAkMk LOk�� XAk§XZ\:XZIKIMLWFHV4I2IMP kMPA`J¤@L]IKQRL]kMQ6XAN4Pc©=GJ\4eHV4YMPA'4`aLWFLW\RbOP D \��
IMLWYMLON[©=QRLW\vF[P N4LW`J`JGJ\4e�IKQRL '6XAb � e.YMP D \RN kKGJFHV4`J(H©=GJIKQ GJIMk F[LcXZ\fXZ\RN bOPª¤AXZYKG XZ\RbOLzXZI,LcXAb Q V4G �4LW` ��¨§QRL
kMLWe.F[LW\EI XZIKGaPA\ Gak2XZV4V4`JGaLON[IMPTk LOj D LW\RbOLOk,PZ^�F[Pª¤EGJ\4e�¤@LWQ4GabW`aLOkd^mPAYdIKY X � b]k D YK¤@LWGJ`J` XZ\RbOLlV D YKV�P.kMLOk ��_ XAb Q
V4G �4LW`BGJ\«IKQ4GakUF[PEN4LW`�Gak]'6XAb � e.YMP D \RN«^�PAYzkMPAF[L PZ^dIKQRL�IKGJF[L � GJ\�kKQ6XAN4Pc©�^mPAYUk PAF[L�PZ^ IKQRL�IKGJF[L �|XZ\RN
^mPAYdIKQRLlYMLWF�XZGJ\4GJ\4e IKGJF[L=^mPAYKF[kdV6XZYKI2PZ^0XnF[Pc¤ GJ\4eT^mPAYMLWe.YMP D \RN�PA' �KLObWI ��¨§QRLlV4G �4LW` � k,XZV4V�LcXZY XZ\RbOL]Pª¤@LWY
IKGJF[L GakUIKQRLWYML�^�PAYMLHX�©,LWGJe.Q)IMLON�k D F�PZ^,IKQ4YMLOL N¡GakMIKYKGJ' D IKGaPA\RkiXZ\RN�bcXZ\�'�LTF[P N4LW`J`aLON8XAkzX�FHG �¡I D YML PZ^
�nX D kMkMG XZ\Rkn©=GJIKQ8IKQ4YMLOL[bOPAFHV�PA\RLW\)IMk���IKQRL[bOPAFHV PA\RLW\EIMki'�LWGJ\4e:IKQRL ^�PAYMLWe.YMP D \RN �<kKQ6XAN4Pª©�XZ\RN�'6XAb � �
e.YMP D \RN�bW` XAkMk LOk ��¨§QRLzFHG � I D YMLzF[P N4LW`|Gak=GJ\4GJIKG XZ`JGakMLONf©=GJIKQ�©,LcX �vV4YKGaPAYMk XZ\RN�XZ\:GJ\RbWYMLWF[LW\)I XZ`B¤@LWYMkKGaPA\
PZ^�IKQRLi_ �#XZ`Je@PAYKGJIKQ4F Gak D kMLON:IMP D V�NRXZIMLiGJI]PA\RbOLn\RLW©�NRXZI X�'�LObOPAF[LOk]Xc¤AXZGJ` XZ'4`aL �§¨§QRLibOPAFHV�PA\RLW\)IMk
PZ^BIKQRLzF[P N4LW`�XZYMLU` XZ' LW`J`aLONf©=GJIKQ:IKQRLnbW` XAk kMLOk§IMP�©=Q4GabMQ:IKQRL��nX D k kKG XZ\RklXZYMLiXAkMk D F[LONvIMPHbOPAYKYMLOkKV�PA\RN �
IKQRL NRXZY��@LOkKI]'�LWGJ\4evIKQRL�kKQ6XAN4Pª© bOPAFHV PA\RLW\EI���IKQRL�PA\RL�©=GJIKQ�IKQRLT` XZYKe@LOkKIU¤.XZYKG XZ\RbOLTIKQRL�¤@LWQ4GabW`aL�bW` XAkMk
XZ\RN�IKQRLHYMLWF�XZGJ\4GJ\4e�PA\RL[IKQRL�'6XAb � e.YMP D \RN ��¨§QRL�V4G �4LW`akTXZYML�IKQRLW\�bW` XAkMkKGhg6LON XAbObOPAYMN¡GJ\4e�IMPfIKQRLHb D Y �
YMLW\)I]F[PEN4LW` �§¨§Q4Gak Gak]XZ\�L��RXZFHV4`aLTPZ^�`aLcXZYK\4GJ\4evX��nX D kMkKG XZ\�FHG � I D YMLnF[P N4LW`0^�YMPAF GJ\RbOPAFHV4`aLWIML NRXZI X �
�nX D kMkMG XZ\:FHG � I D YMLnF[P N4LW`J`JGJ\4e�Gak N¡GakMb D kMkMLONfGJ\:e.YMLcXZIMLWYUN4LWI XZGJ`0GJ\�bMQ6XZV4IMLWY % �
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�]\RPAIKQRLWYUYMLcXZ`�� IKGJF[L�kK(¡kKIMLWF�
iN4LW¤@LW`aPAV�LON8XZI]IKQRL £ \4GJ¤@LWYMkKGJI¥(«PZ^ �«XZYK( ` XZ\RN � �� C � � �	�<F�X �@LOkU\RP D kML
PZ^ bOPA`aP D YHLWGJIKQRLWYT^mPAY�kMLWe.F[LW\)I XZIKGaPA\ PAY�^�PAY IKY XAb � GJ\4e � � \RkKIMLcXAN ��GJI F�X �@LOk D kML�PZ^lGJ\EIMLW\RkKGJI¥(�GJF�XZe@LOk
XZ\RNfN¡GakKV6XZYKGJI¥( GJF�XZe@LOk§PA'4I XZGJ\RLONfIKQ4YMP D e.Q:X�kKIMLWYMLOP ¤ GakKGaPA\vkM( kKIMLWF ��¨§QRLzkK(¡kKIMLWF Gak2GJ\EIMLW\RN4LONv^�PAY D kML
©=GJIKQ�XvkKI XZIKGaPA\6XZYK(�bcXZF[LWY X �0' D IUGakiXZ'4`aL�IMPvIKY XAb ��F D `JIKGJV4`aL[V LOPAV4`aL IKQ4YMP D e.Q�P bObW` D kKGaPA\RkiXZ\RN�PAIKQRLWY
GJ\)IMLWY XAbWIKGaPA\Rk]IKQ4YMP D e.Q�IKQRL D kMLnPZ^�kMIMLWYMLOP�XZ\6XZ`J( kMGak �d¨§QRLn'6XAb �Ee.YMP D \RN�Gak=F[PEN4LW`J`aLON�GJ\:IKQRLik XZF[Ln©§XO(
GJ\HIKQRL§GJ\)IMLW\RkMGJI¥(�GJF�XZe@L XZ\RN�GJ\HIKQRLlN¡GakKV6XZYKGJI (�GJF�XZe@L PA'4I XZGJ\RLONHIKQ4YMP D e.Q[IKQRL=kKIMLWYMLOPTXZ\6XZ`J(¡kKGak�F[P N D `aL �
_ XAb Q�V4G �4LW`RGak�F[P N4LW`J`aLON[')(�IKQRL=F�X �¡GJF D F�XZ\RNHFHGJ\4GJF D F ¤.XZ` D LOk,XZV4V�LcXZYKGJ\4e�Pc¤@LWY2XzV LWYKGaP N[PZ^�IKGJF[L �
XAk�©,LW`J`6XAk�IKQRL2F�X �¡GJF D F b Q6XZ\4e@LlPA'RkMLWYK¤@LON�'�LWI¥©2LOLW\[k D bObOLOkMkKGJ¤@L2^�Y XZF[LOk �<¨§QRLOkML§¤AXZ` D LOkdXZYML D V�NRXZIMLON
^mPAY=V4G �¡LW`ak=©=Q4Gab Q«XZYMLnGaN4LW\EIKGhg6LON�XAk='6XAb �Ee.YMP D \RN �
������� �210�'�:!������9!��3/0��� (��'����� !��%D��bg ; �:!#$����&! �������2�%D D��10�'�8D���@ �%10���5�%�K( $F!���. 10�'�21%+��E!#���B17�����������3��� ����

��������2G

#



� ��� � � � �US � _ �]¨�� � � C _dS ��_d¨ � �US C

�RPAYMLWe.YMP D \RN YMLWe.GaPA\Rk�XZYML,PA'4I XZGJ\RLON 'E(nIKQ4YMLOkKQRPA`aN¡GJ\4ez' PAIKQ IKQRLdGJ\EIMLW\RkKGJI¥(�XZ\RN�N¡GakKV6XZYKGJI (iGJF�XZe@LOk<©=QRLWYML
IKQRLW(fN¡G���LWY=^�YMPAFIKQRLn'6XAb �Ee.YMP D \RN�F[PEN4LW` �d¨§Q4GaklGak§^�PA`J`aPª©,LON�')(f\RPAGakMLnbW`aLcXZ\4GJ\4evXZ\RN�F[PAYKV4QRPA`aPAe.GabcXZ`
gR`JIMLWYKGJ\4e ' L�^mPAYML:IKQRL�PA' �KLObWIMkvN4LWIMLObWIMLON GJ\ IKQRL�I¥©2P�GJF�XZe@LOkfXZYML�YMLOkMPA`J¤@LON � SzLWIMLObWIMLON PA' � LObWIMkvXZYML
F�XZIMbMQRLON�IMP:L�� GakMIKGJ\4e�PA' � LObWIMk D kKGJ\4e�kMQ6XZV L[XZ\6XZ`J(¡kKGak��|IMLWFHV4` XZIML[F�XZIMbMQ4GJ\4e«XZ\RN8kMV6XZIKG XZ`dPEbOb D V6XZ\RbW(
')(TIMLOkKIKGJ\4ezIKQRL,Pª¤@LWYK` XZVH' LWI ©,LOLW\HIKQRL,V4YMLON¡GabWIMLON�V P.kKGJIKGaPA\Rk�XZ\RN�IKQRL2`aPEbcXZIKGaPA\Rk�PZ^6IKQRL2PA' � LObWIMk � �«PAIKGaPA\
F[P N4LW`ak XZYML D kMLONfIMPHV4YMLON¡GabWI IKQRLn`aPEbcXZIKGaPA\�PZ^�PA' �KLObWIMk=GJ\�k D bObOLOk kKGJ¤@LU^~Y XZF[LOk �
¨§QRL D kMLzPZ^<kKIMLWYMLOPHXAk2©,LW`J`�XAk§GJ\EIMLW\RkKGJI¥(vQRLW`JVRk§IMP�LW`JGJFHGJ\6XZIMLzV4YMPA'4`aLWF[k=©=Q4GabMQ�P bOb D Y§GJ\:PA\4`J(�IKQRLzPA\RL
PAY§IKQRLnPAIKQRLWY=GJF�XZe@LzI¥( V L ��¨§QRLzkMLWe.F[LW\EI XZIKGaPA\�PZ^�IKQRLnN¡GakMV6XZYKGJI¥(vGJF�XZe@LzGak§GJ\RkMLW\RkKGJIKGJ¤@LzIMP�kKQRPAYKI§IMLWYKF
GJ`J` D FHGJ\6XZIKGaPA\[bMQ6XZ\4e@LOkdXZ\RN kKQ6XAN4Pª©=GJ\4enXZ\RN �@LOLWVRkB^�PAYMLWe.YMP D \RN YMLWe.GaPA\Rk<GJ\)I XAbWI��@©=QRLWYMLcXAkBIKQRL,GJ\)IMLW\RkMGJI¥(
kMLWe.F[LW\EI XZIKGaPA\8Gak F[PAYML L � bWGaLW\)InGh^dIKQRLWYML�Gak \RPAIzLW\RP D e.Q�IML�� I D YML�GJ\«IKQRLT'6XAb �Ee.YMP D \RN�IMP�V4YMPEN D bOLHX
YMLW`JG XZ'4`aL�N¡GakMV6XZYKGJI¥( GJF�XZe@L�XZ\RN V4YMPc¤ GaN4LOkvX�F[PAYML�XAbOb D Y XZIML�kKGJ`JQRP D LWIKIML�P D IK`JGJ\RL�PZ^zIKQRL:^mPAYMLWe.YMP D \RN
PA' �KLObWI �
SnXZYKYMLW`J`�LWI]XZ` � �J .  �  � \EIMLWYK¤AXZ` � LOkMLcXZYMb Q«¦2PAYKV�PAY XZIKGaPA\��=bOPAFT'4GJ\RL kKIMLWYMLOP �RbOPA`aP D YUXZ\RN:^ XAbOLnN4LWIMLObWIKGaPA\
�
¨§QRLW(iXZ`akMP§F�X �@L�IKQRLdN¡GakMIKGJ\RbWIKGaPA\T'�LWI¥©,LOLW\ kKQRPAYKI0IMLWYKF �?F[LON¡G D F IMLWYKF�XZ\RNi`aPA\4elIMLWYKF�IKY XAb � GJ\4e � D kKGJ\4e
F[PAYMLUV LWYMkMGakKIMLW\)I2^mLcXZI D YMLOk=k D bMQ�XAk2^ XAbOL V6XZIKIMLWYK\f^mPAY,`aPA\4e�IMLWYKF�IKY XAb � GJ\4e�XZ\RNvV P.kMGJIKGaPA\:XZ\RNv¤@LW`aP bWGJI¥(
^mPAYikKQRPAYKIiIMLWYKF
IKY XAb �EGJ\4e � SULWV4IKQ�LOkKIKGJF�XZIKGaPA\ Gak D kMLON8^�PAYikMLWe.F[LW\EI XZIKGaPA\���bOPA`aP D YTkMLWe.F[LW\)I XZIKGaPA\ IMP
N4LWIMLObWI:k�� GJ\ GJ\ IKQRL�kMLWe.F[LW\EIMLON YMLWe.GaPA\Rk�XZ\RN IMP�F[PEN4LW`zbW`aPAIKQ4GJ\4e bOPA`aP D YMk:XZ\RN�GJ\EIMLW\RkKGJI¥(�V6XZIKIMLWYK\
bW` XAkMkKGhg6bcXZIKGaPA\�IMP[N4LWIMLObWI=^ XAbOLOk �
� LOk LcXZYMbMQRLWYMklXZI ��GabWYMP.k PZ^~I � %R  �|`JG �@LW©=GakML D kMLzkKIMLWYMLOP IMP `aPEbcXZIMLUV�LOPAV4`aLnXZ\RN:bOPA`aP D Y2IMP�GaN4LW\EIKGh^~( IKQRLWF �
¨§QRL�kM( kKIMLWF ©,PAY��¡k�XZI � �� � �� � V LWYMkMPA\ � k�bOPA`aP D YTGaN4LW\EIKGJI¥( GakTF�XZGJ\)I XZGJ\RLON IKQ4YMP D e.Q D kML�PZ^lX�Q4Gak �
IMPAe.Y XZF
XZ\RN«Q4GakKIMPAe.Y XZF�GJ\)IMLWYMkMLObWIKGaPA\ �� 	��Gak D kMLON�IMPvbcXZ`ab D ` XZIML IKQRL�kKGJFHGJ` XZYKGJI (�'�LWI¥©,LOLW\8Q4GakMIMPAe.Y XZF[k
PA'4I XZGJ\RLON�^~YMPAF�IKQRL�k LWe.F[LW\)IMLON«GJF�XZe@L XZ\RN«kKIMPAYMLON�Q4GakKIMPAe.Y XZF[k ����V LWYMkMPA\«bWYMLcXZIKGaPA\ ZN4LW`aLWIKGaPA\ �cPA\RL
GaklbOPA\RkKIKY D bWIMLON �6YMLWV4YMLOkMLW\)IKGJ\4e ¤AXZ`JGaNfYMP D IMLOk]PZ^�LW\EIMLWYKGJ\4evXZ\RN:`aLcXc¤EGJ\4e�IKQRLnYMPEPAF �

� ��� � � ��	!�� ��� � �� � � � 	 � � ����� �

¨§QRL2F[LWIKQRPEN4k�N¡GakMb D k kMLONTGJ\ IKQ4Gak�kMLObWIKGaPA\HXZYML2e@LW\RLWY XZ`J`J(T'6XAkMLON PA\4`J(TPA\HkKV6XZIKG XZ` e.Y XAN¡GaLW\)I�GJ\¡^mPAYKF�XZIKGaPA\
�
�]`JIKQRP D e.Q:F[LWIKQRPEN4k§'6XAkMLONfPA\fF[PAIKGaPA\:LOkKIKGJF�XZIKGaPA\:F�X �@L D kMLUPZ^<kKV6XZIKG XZ`�e.Y XAN¡GaLW\EIlGJ\¡^�PAYKF�XZIKGaPA\:IKQRLW(
XZYMLiN¡GakMb D k kMLON D \RN4LWYlF[PAIKGaPA\�kMLWe.F[LW\EI XZIKGaPA\�GJ\�k LObWIKGaPA\�� � % �

y|s)����sE� rcp¡rª}~ux�

�2GabMQRkMLW` � % � ����� D kMLOk§kKGJFHV4`J( �¥bOPA\4\RLObWIMLON¡\RLOk klPZ^<XZ\:PA' � LObWI=XZ\RNvIKQRLnXZV4V4YMP �¡GJF�XZIKGaPA\�IKQ6XZI§`aPEbcXZ` GJF�XZe@L
N4LWYKGJ¤.XZIKGJ¤@LOk]©=GJIKQ4GJ\�IML�� I D YMLON�YMLWe.GaPA\RknXZ\RN�XZ`aPA\4efPA' � LObWIUbOPA\)IMP D YMkzkKQRPª©�X ��XZV4` XAbWG XZ\«N¡GakMIKYKGJ' D IKGaPA\��
IMP kMLWe.F[LW\)I§F[Pc¤ GJ\4eHPA' � LObWIMk �<¨§QRLzkKV6XZIKG XZ`�N4LWYKGJ¤.XZIKGJ¤@LUPZ^0IKQRL]'4YKGJe.Q)IK\RLOk k=PZ^0IKQRL GJF�XZe@LUGak2bcXZ`ab D ` XZIMLON
^mPAY�LcXAb Q V PAGJ\EIHGJ\"IKQRL GJF�XZe@L ��¨§QRL:N¡G���LWYMLW\RbOLfGJF�XZe@Lf'�LWI¥©2LOLW\ I¥©2P k D bObOLOkMkKGJ¤@Lve.Y XAN¡GaLW\EIHGJF�XZe@LOk
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Gak ^�PAYKF[LON8XZ\RN�IKQRL�N¡GakKIKYKGJ' D IKGaPA\8kKQRP D `aN�YMLWF�XZGJ\ ��XZV4` XAbWG XZ\��|LOkKV�LObWG XZ`J`J(�XZ`aPA\4efIKQRL�bOPA\EIMP D YMknPZ^dIKQRL
F[Pc¤ GJ\4enPA' � LObWI ��¨§QRL,`aPAe)XZYKGJIKQ4FHGab§`aPEbcXZ`¡V4YMPA'6XZ'4GJ`JGJI (TIKQ6XZIdXlV4G �4LW`¡' LW`aPA\4e@k<IMP]IKQRL2'6XAb � e.YMP D \RN �.e.GJ¤@LW\
IKQ6XZIUXZI]`aLcXAkKI]PA\RLT\RLWGJe.Q)'�P D YKGJ\4efV4G �¡LW`B' LW`aPA\4e@k]IMPHIKQRL�'6XAb � e.YMP D \RN �6GakUbcXZ`ab D ` XZIMLON�^mPAY]LW¤@LWYK(:V4G �4LW` �
¨§QRL `aPEbcXZ`,'6XAb � e.YMP D \RN�V4YMPA'6XZ'4GJ`JGJI (�Gak�IKQRLW\�PAV4IKGJFHGakMLON D kKGJ\4e«e.`aPA'6XZ`,GJ\¡^mPAYKF�XZIKGaPA\���GJ\RbOPAYKV�PAY XZIKGJ\4e
IKQRLikKGJFHV4`J( �¥bOPA\4\RLObWIMLON¡\RLOkMkUPZ^<IKQRLz'6XAb �Ee.YMP D \RN �
� LOkKIK'�LWYKe���#.���2XZ`akMP D k LOkiLON¡e@L�� '6XAkMLON�k LWe.F[LW\)I XZIKGaPA\
� ��kKGJ\4e.`aL�kKGJFHV4`J(8bOPA\4\RLObWIMLON F[Pc¤ GJ\4e�PA' �KLObWI
©=GJIKQRP D I�QRPA`aLOk<Gak�XZ`ak P]XAkMk D F[LON IMP]' L V4YMLOkMLW\)I�GJ\ IKQRL,k bOLW\RL GJ\ IKQ4Gak�bcXAkML � �UL,V LWY ^mPAYKF[k�X=Q4GaLWY XZYMbMQ4GabcXZ`
kMLWe.F[LW\EI XZIKGaPA\ '6XAkMLON�PA\�IKQRL�YML�gR\RLWF[LW\EITPZ^,PA' �KLObWIz' P D \RNRXZYKGaLOk ��¨§QRL�N¡G���LWYMLW\RbOL�GJF�XZe@L Gak D kMLON«GJ\
IKQ4GakHF[LWIKQRP N �=XZ\RN N¡GJ¤EGaN4LON GJ\)IMP8'4`aP b �¡kH©=Q4GabMQ XZYML�bW` XAkMkKGhg6LON�XAkHGJ\RkKGaN4LfIKQRL�PA' �KLObWI��§P D IMkKGaN4LfIKQRL
PA' �KLObWIUPAYUPA' � LObWIU' P D \RNRXZYKGaLOk �]_ XAb Q�'4`aP b ��Gak IKQRLW\�kKV4`JGJIUGJ\)IMPvkKF�XZ`J`aLWYUb Q4GJ`aN«'4`aPEb � k � ¨§QRL�b Q4GJ`aN¡YMLW\
PZ^BXT'4`aPEb �[IKQ6XZI,Q6XAk2'�LOLW\vbW` XAk kKGhg6LONvXAk,GJ\RkKGaN4LUPAY2P D IMkMGaN4LzXZYMLzX D IMPAF�XZIKGabcXZ`J`J( bW` XAk kKGhg6LON�IKQRLUk XZF[LzXAk
IKQRLnV6XZYMLW\EI��R' D I=IKQRLib Q4GJ`aN:'4`aPEb � k]PZ^<'�P D \RNRXZYK(v'4`aPEb � kUXZYMLzYMLObW` XAkMkKGhg6LON �
¨§Q4Gak�V4YMPEbOLOkMk�XZV4V4`JGaLON�GJIMLWY XZIKGJ¤@LW`J( '4YMLcX � k�IKQRL GJF�XZe@L N4Pª©=\�IMP�'4`aPEb � k�©=Q4GabMQ XZYML V4G �¡LW`��¥kKG �cLON XZ\RN
LW¤@LWYK([V4G �4LW`6Gak§bW` XAkMkKGhg6LONvXAk2GJ\RkKGaN4L �EP D IMkMGaN4L]PAY2' PAYMN4LWY�� ©=QRLWYML]' LWI ©,LOLW\�XZ\vGJ\4\RLWYKF[P.kKI=P D IMkKGaN4L V4G �4LW`
XZ\RN�XZ\�P D IMLWYKF[P.kKI=GJ\RkKGaN4LzV4G �4LW`|IKQRLWYMLzGak=PA\RLzV4G �4LW`|IKQ6XZI=Q6XAk§' LOLW\�bW` XAkMk LON�XAklXT'�PAYMN4LWY=V4G �4LW` �d¨§Q4Gak
Gak PA'E¤EGaP D kM`J( D kMLON:^mPAY]X�kMLWe.F[LW\)I XZIKGaPA\�©=QRLWYMLW')(�IKQRLTPA' �KLObWI]bOPA\RkKGakKIMkUPZ^�IKQRLi'�PAYMN4LWY]V4G �4LW`ak]XZ\RN�XZ`J`
IKQRLnV4G �4LW`aklbW` XAkMkMLON�XAklGJ\RkKGaN4LnV4G �4LW`ak �
� XZ'4YKG �BS D YKGab XZ\RN � LObMQRkK`aLWYTGJ\ ����% �dV4YMLOkMLW\)ITe@PEP N8kMLWe.F[LW\)I XZIKGaPA\�YMLOk D `JIMk D kKGJ\4e�X�bOPAFT'4GJ\6XZIKGaPA\�PZ^
'6XAb � e.YMP D \RN N¡G��|LWYMLW\RbWGJ\4e�XZ\RN8LON¡e@L�GJ\¡^�PAYKF�XZIKGaPA\
� � '6XAb �Ee.YMP D \RN F[PEN4LW`�Gakz' D GJ`JIz^mPAYzLcXAb Q bOPA`aP D Y
bMQ6XZ\4\RLW` XZ\RN�^mPAY�IKQRLvQRPAYKG �cPA\)I XZ` XZ\RN ¤@LWYKIKGabcXZ`=LON¡e@LOkHPZ^ IKQRL '6XAb � e.YMP D \RN"GJF�XZe@L � CED '4IKY XAbWIKGaPA\ Gak
V�LWY ^�PAYKF[LON[^�PAY LcXAb Q PZ^|IKQRLOkML F[PEN4LW`ak2XZ\RN XnbOPA\¡g6N4LW\RbOL]\RPAYKF�XZ`JGak XZIKGaPA\vV4YMPEbOLON D YML Gak D kMLONHIMP�bWYMLcXZIML
X�bOPA\¡g6N4LW\RbOL F�XZV�'�LWI¥©2LOLW\�I ©,P�IKQ4YMLOkKQRPA`aN4kT^�PAYTLcXAb Q b Q6XZ\4e@LON�YMLWe.GaPA\
�:¨§QRL�F�X � GJF D F ^mPAY�LcXAb Q
V4G �4LW`|' LWI ©,LOLW\�IKQRLTLON¡e@LiN¡G���LWYMLW\RbOLTbOPA\¡g6N4LW\RbOLiF�XZV�XZ\RN:IKQRLnbOPA`aP D YUN¡G���LWYMLW\RbOLibOPA\¡g6N4LW\RbOLiF�XZV�Gak
IKQRLW\fbMQRP.kMLW\:XZ\RN[IKQ4YMLOkKQRPA`aN4LONvIMP�kMLWe.F[LW\)I2IKQRLl^mPAYMLWe.YMP D \RNvPA' � LObWI ��¨§QRL D kML PZ^0IKQRL]LON¡e@L]N¡G��|LWYMLW\RbOL
GJF�XZe@L�F�X �@LOk]IKQ4GaknX[YMPA' D kKIzXZ`Je@PAYKGJIKQ4F�GJ\�bW` D IKIMLWY��|XZ`JIKQRP D e.Q«GJIMkUL � bcXAbW(�kMLOLWF[k]IMP Y XZIKQRLWYUN4LWV�LW\RN
D V�PA\ LON¡e@LOk['�LWGJ\4e V4YMLOkMLW\EI[GJ\ LWGJIKQRLWY�IKQRL:^�PAYMLWe.YMP D \RN �2'6XAb � e.YMP D \RN PAY[' PAIKQ
� �]Pª©,LW¤@LWYfkKGJ\RbOL:GJI
GakibOPAF�'4GJ\RLON ©=GJIKQ�XfbOPA`aP D YTN¡G��|LWYMLW\RbOLHGJF�XZe@L �BV4YMLOk D F�XZ'4`J(�GJ\�IKQRL[XZ'RkMLW\RbOL[PZ^2bW` D IKIMLWY�IKQRLHbOPA`aP D Y
N¡G��|LWYMLW\RbOLnGJF�XZe@Ln©,P D `aN�V LWY ^mPAYKF YMLW`JG XZ'4`J(:LW\RP D e.Q�IMPHbOPAFHV�LW\Rk XZIMLn^mPAY=IKQ4Gak �

�,t?p4{��0}����

� D IKIMLW\4`aPEb QRLWY�LWI�XZ` ��� � $�� D kML X�I¥©2P«N¡GJF[LW\RkMGaPA\6XZ`,F[P N4LW`,IMP�IKY XAb � ��¨§QRL�F[PEN4LW`akHXZYML kKQ6XZV LvXZ\RN
F[PAIKGaPA\���kMP�XZ\�GJFHV�PAYKI XZ\)I bOPA\RkKIKY XZGJ\)I GakiIKQ6XZITIKQRL�PA' �KLObWI�� kTkKQ6XZV�LH\RPAI�b Q6XZ\4e@L[Y XAN¡GabcXZ`J`J(8'�LWI¥©2LOLW\
^�Y XZF[LOk �§¨§QRLn`aPEbcXZIKGaPA\«PZ^dIKQRLiPA' �KLObWI Gakl\RPAIUbOPA\RkKIKY XZGJ\RLON �=¨§QRLTPA' �KLObWIlF[P N4LW`<XZ\RN�GJF�XZe@LiGJ\�©=Q4Gab Q
GJITGak�kMLcXZYMbMQRLON ^�PAY�XZYMLH'4GJ\6XZYK(8GJF�XZe@LOk ~©=Q4GabMQ XZYML�LON¡e@LOkTN4LWIMLObWIMLON D kKGJ\4e�IKQRLv¦§XZ\4\)( LON¡e@L N4LWIMLOb��
IMPAY ��� �<GJYMkKIlkKI XZIKGaPA\6XZYK(v'6XAb � e.YMP D \RN�LON¡e@LOk]XZYMLnYMLWF[Pc¤@LONf^�YMPAFIKQRLnGJF�XZe@L �4IKQRLW\:IKQRLz'�LOkKI=F�XZIMb Q4GJ\4e
V�P.kKGJIKGaPA\�Gak�^mP D \RN ^mPAY IKQRL F[P N4LW`,^~YMPAF�IKQRL V4YMLW¤EGaP D k�^�Y XZF[L D kMGJ\4e�X�V6XZYKIKG XZ`=N¡GJYMLObWIMLON �UX D kMN4PAY �
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N¡GakKI XZ\RbOLzF[LcXAk D YML � � F�'4GJe D GJIKGaLOk XZYMLzYMLOkMPA`J¤@LONf')( D kKGJ\4e�IKQRLnN¡GJYMLObWIKGaPA\�PZ^BF[PAIKGaPA\
�d¨§QRLz\RLW© F[P N4LW`
Gak�k LW`aLObWIMLON ')( D kKGJ\4e IKQRL�V4G �¡LW`ak�PZ^zIKQRL:^~Y XZF[L�IKQ6XZI XZYML:©=GJIKQ4GJ\ X8IKQ4YMLOkKQRPA`aN N¡GakKI XZ\RbOL ����PZ^zIKQRL
IKY XZ\RkK` XZIMLON:F[P N4LW`�PZ^�IKQRLnV4YMLW¤ GaP D k§^~Y XZF[L �
¨§QRL�F[LWIKQRP N D kMLON�GJ\ �� 	��^�PAYzIKY XAb � GJ\4e�QRLcXAN4knGJ\ Xv¤ GaN4LOP:kMLOj D LW\RbOL bOPAF�'4GJ\RLOkiIKQRLHP D IKV D IMkiPZ^2I¥©2P
N¡G��|LWYMLW\)I[XZ\RN"bOPAFHV4`aLWF[LW\)I XZYK("F[PEN D `aLOk �«¨§QRLve.Y XAN¡GaLW\EI[PZ^ IKQRL�GJ\EIMLW\RkKGJI¥( XZ`aPA\4e�IKQRL�'�PAYMN4LWYHPZ^UX
YMLWe.GaPA\ XZ\RN�IKQRL bOPA`aP D YzQ4GakKIMPAe.Y XZF PZ^dIKQRLTGJ\EIMLWYKGaPAYiPZ^dIKQRL�PA' �KLObWIiXZYML D k LON�IMP IKQ4GakzLW\RN �]¨§QRL�QRLcXAN
kKQ6XZV�L�GakvF[P N4LW`J`aLON 'E(�XZ\ LW`J`JGJVRk L�©=GJIKQ X8g �4LON XAkKV LObWI Y XZIKGaP XZ\RN IKY XAb �EGJ\4e GakfN4PA\RL�'E( gR\RN¡GJ\4e
IKQRL[YMLWe.GaPA\ ©=QRLWYML IKQRL�¤.XZ` D LOk�PZ^lIKQRL�GJF�XZe@L�'�LOkKI�F�XZIMbMQ IKQRL�F[P N4LW` ¤.XZ` D LOk ��¨§QRLvkMLcXZYMbMQ�^mPAYiIKQRL
QRLcXAN:GaklN4PA\RLi©=GJIKQ4GJ\�Y XZ\4e@LiPZ^�IKQRLnV4YMLON¡GabWIMLON:`aP bcXZIKGaPA\�bcXZ`ab D ` XZIMLON D kKGJ\4evX ¤@LW`aPEbWGJI (fLOkMIKGJF�XZIML �d¨§QRL
\RPAYKF�XZ`JGakMLON:k D F PZ^BIKQRLzV LWYKV�LW\RN¡Gab D ` XZY=e.Y XAN¡GaLW\)IlF�XZe.\4GJI D N4LOkUXZYMP D \RNfIKQRLzV LWYKGJF[LWIMLWYlPZ^<IKQRLzLW`J`JGJVRkML
GakdbcXZ`ab D ` XZIMLON[^�PAY LcXAb Q�V4YMLON¡GabWIMLON�V P.kMkMGJ'4`aL=LW`J`JGJVRkML=V�P.kKGJIKGaPA\ XZ\RN�X �¡Gak�`aLW\4e.IKQ
��¨§QRLlbOPA`aP D Y,Q4GakKIMPAe.Y XZF
IKY XAb � GJ\4e:GakzGJ\4GJIKG XZ`JGakMLON�'E(�IKQRL D kMLWYzV4YMLOkMLW\)IKGJ\4e�Q4Gak ?QRLWYz^mXAbOL IMPv'�LTF[P N4LW`J`aLON�' L�^mPAYML IKQRL�IKY XAb � GJ\4e
'�LWe.GJ\Rk��,XZ\RN IKQRLfGJ\EIMLWYMkMLObWIKGaPA\ '�LWI¥©2LOLW\ IKQRLfQ4GakKIMPAe.Y XZF XZI[IKQRLfQ)( V PAIKQRLOkMGakMLON"QRLcXAN V�P.kKGJIKGaPA\ XZ\RN
IKQRLzF[P N4LW`|Q4GakKIMPAe.Y XZF GaklbcXZ`ab D ` XZIMLONf^mPAY=IKY XAb � GJ\4e � ¨§QRLze@P P N¡\RLOkMk=PZ^<F�XZIMb Q�PZ^�IKQRLnbOPAFT'4GJ\6XZIKGaPA\�PZ^
IKQRLnI ©,P�bWYKGJIMLWYKG X � GJ\)IMLWYKGaPAYzbOPA`aP D Y]XZ\RN�'�PAYMN4LWYle.Y XAN¡GaLW\EI��RGak bcXZ`ab D ` XZIMLON�')(:bOPA\)¤@LWYKIKGJ\4evIKQRLnI ©,P[GJ\EIMP
V�LWYMbOLW\)I XZe@LOkzXZ\RN:kMLOLWGJ\4e XZIl©=Q4Gab Q�V4YMLON¡GabWIMLON�QRLcXAN:`aP bcXZIKGaPA\�IKQRLik D F PZ^<IKQRLOkMLiGaklX�F�X � GJF D F �
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¨§QRLikKGJFHV4`aLOkMI§^�PAYKF PZ^�F[PAIKGaPA\�kMLWe.F[LW\EI XZIKGaPA\�Gaklb Q6XZ\4e@LiN4LWIMLObWIKGaPA\��R©=Q4Gab Q�Gak=V�LWY ^�PAYKF[LON D kKGJ\4eHI¥©2P
GJF�XZe@LOk ��¨§Q4GakdbcXZ\H'�L=LWGJIKQRLWY XZ\HGJF�XZe@L XZ\RN[XZ\[LWFHV4I¥(�'6XAb �Ee.YMP D \RN�GJF�XZe@L �.©=Q4GabMQvkKQRP D `aN�YMLW¤@LcXZ`4IKQRL
LW\)IKGJYML=PA' �KLObWI��@PAY�IKQRL§N¡G��|LWYMLW\RbOL§' LWI ©,LOLW\[I ©,PibOPA\RkMLOb D IKGJ¤@L§GJF�XZe@LOk �.©=Q4GabMQ[YMLW¤@LcXZ`akdIKQRL2kMF�XZ`J`4XZYMLcXzPZ^
bMQ6XZ\4e@L � kKV6XAbOL§IKQ6XZIdIKQRL PA' � LObWIdN¡GaNH\RPAIdP bOb D V)(�GJ\[IKQRL§V4YMLW¤ GaP D k�^�Y XZF[LlXZ\RNH'6XAb �Ee.YMP D \RN�©=Q4GabMQ[©§XAk
bOPc¤@LWYMLON�')(«IKQRL[PA' �KLObWInGJ\ IKQRL�V4YMLW¤EGaP D ki^~Y XZF[L[XZ\RN Q6XAkn' LObOPAF[L D \RbOPª¤@LWYMLON � C LW¤@LWY XZ`§XZ`Je@PAYKGJIKQ4F[k
IKQ6XZI D k LfGJF�XZe@L�N¡G��|LWYMLW\RbWGJ\4e�bOPA\RkKIKY D bWIfXZ\ XANRXZV4IKGJ¤@L�YML�^mLWYMLW\RbOL�GJF�XZe@L���� !	����! ���]PAY[F[LON¡G XZ\ ��! !	�
PAYvF[PEN4L�� "   �UgR`JIMLWYKGJ\4e GJ\ IKQRL«IKGJF[L�N4PAF�XZGJ\��UkMP�IKQ6XZIv`JGJe.QEIKGJ\4e bMQ6XZ\4e@LOk�XZYML�F[PEN4LW`J`aLON XZ\RN�IKQRL
'6XAb � e.YMP D \RN:GJF�XZe@LzGak D V�NRXZIMLON�XAk§IKQRL]^�PAYMLWe.YMP D \RN�GJF�XZe@LnbMQ6XZ\4e@LOk � �]IKQRLWYMk D kMLzkKI XZIKGakKIKGabcXZ`|F[P N4LW`ak
XZ\RN �«XZY��@Pª¤ �]XZ\RN4PAF g6LW`aN4k �J  � � " "��2IMP�YML�gR\RLvIKQRLvGJF�XZe@L N¡G��|LWYMLW\RbWGJ\4e PAV LWY XZIKGaPA\
�8SUG��|LWYMLW\RbWGJ\4e
PAV�LWY XZIKGaPA\Rk=©=Q4GabMQ�XZYMLzV�LWY ^mPAYKF[LON�PA\�X V4G �¡LW`�� ©=GakMLz'6XAkMGak XZYMLnk D ' �KLObWI2IMP�\RPAGak LiXZ\RNfGaN4LcXZ`J`J(vkMPAF[LnPZ^
IKQRLne.`aPA'6XZ`�PAY=`aP bcXZ`�kKV6XZIKG XZ`BNRXZI X�GJ\:IKQRLnGJF�XZe@LikKQRP D `aN�' LzI X �@LW\�GJ\EIMP�XAbObOP D \)I � " % � � %
 �� ��� ��� �
�«PAIKGaPA\ LOkKIKGJF�XZIKGaPA\HbcXZ\�' L,V LWY ^mPAYKF[LON LWGJIKQRLWY D kKGJ\4ezkKV6XZIKG XZ`4XZ\RNiIMLWFHV�PAY XZ`¡e.Y XAN¡GaLW\)I � '6XAkMLON�F[LWIKQRP N4k
PAY§^mLcXZI D YML�� '6XAkMLON:F[LWIKQRP N4k��Rk D b Q�XAk=V PAGJ\EIMk��4`JGJ\RLOk XZ\RN:LON¡e@LOk � �UY XAN¡GaLW\)I F[LWIKQRPEN4k \RLOLON�XAN4N¡GJIKGaPA\6XZ`
bOPA\RkKIKY XZGJ\EIMkUXZ\RN�©,PAY��:'�LWIKIMLWY=^�PAY]kKF[PEPAIKQ�PA' � LObWIMkUXAklIKQRLTbOPA\RkMIKY XZGJ\)IMk]GJFHV P.kML D \4Gh^�PAYKF�bOPA\RN¡GJIKGaPA\Rk
©=Q4GabMQ:GJ\RbWYMLcXAk L]IKQRLULWYKYMPAYlXZI§IKQRL '�P D \RNRXZYKGaLOk=PZ^�F[Pc¤ GJ\4e[PA' �KLObWIMk � �RLcXZI D YMLOk XZYMLUN¡G � b D `JI=IMP�L��¡IKY XAbWI
YMPA' D kKIK`J(f^mPAYl^mLcXZI D YMLTbOPAYKYMLOkKV�PA\RN4LW\RbOL LOkKI XZ'4`JGakKQ4GJ\4evIMLObMQ4\4Gaj D LOk��xk P['�PAIKQ�F[LWIKQRPEN4k]Q6XO¤@L N¡Gak XAN¡¤.XZ\��
I XZe@LOk � ��P.kMI=^�PAYKF[k]PZ^<F[PAIKGaPA\�kMLWe.F[LW\EI XZIKGaPA\«N4LWV�LW\RN D V�PA\�IKQRLibOPAFHV D I XZIKGaPA\�PZ^dPAV4IKGabcXZ` �6Pc©�XZ\RN
F[PAIKGaPA\8LOkKIKGJF�XZIKGaPA\8'�LWI¥©,LOLW\�^�Y XZF[LOkzPZ^2X kMLOj D LW\RbOL �n¨§QRLOk LTIMLOb Q4\4Gaj D LOkTXZYML�L��¡V4` XZGJ\RLON«GJ\«b Q6XZV4IMLWY
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¨§QRLzkKGJFHV4`aLOkKI2^mPAYKF PZ^Bb Q6XZ\4e@LnN4LWIMLObWIKGaPA\:Gak=XiIKQ4YMLOkKQRPA`aN:PA\vIKQRLzN¡G���LWYMLW\RbOLzGJF�XZe@LU'�LWI¥©2LOLW\�Xi^�Y XZF[L
XZ\RN:IKQRLzV4YMLW¤ GaP D k=^�Y XZF[L �RPAY='�LWI¥©,LOLW\�IKQRLz^�Y XZF[LTXZ\RN�XZ\�LWFHV4I¥(f'6XAb �Ee.YMP D \RN�YML�^�LWYMLW\RbOLnGJF�XZe@L �
�0L D \4eTXZ\RN �,XZ\4e � % % � D kML IKQRL§N¡G��|LWYMLW\RbOL=PZ^6I¥©2PnbOPA\RkMLOb D IKGJ¤@L§GJF�XZe@LOkdXZ\RNHXZ\�XANRXZV4IKGJ¤@L§IKQ4YMLOkMQRPA`aN¡GJ\4e
IMLObMQ4\4Gaj D L§'6XAkMLON�PA\�IKQRL2Q4GakKIMPAe.Y XZF � �,XZ` XZF�XZ\RbMQ4GJ`JG6LWIdXZ` � ��#.���4N4LOk bWYKGJ' L=X]N¡G���LWYMLW\RbOL§V4GabWI D YML§kK(¡kKIMLWF
©=Q4GabMQ D k LOk,IKQRLUe.YMLW([`aLW¤@LW`|N¡G��|LWYMLW\RbOLz' LWI ©,LOLW\:I ©,PHbOPA\RkMLOb D IKGJ¤@LUGJF�XZe@LOk§IMP�L�� IKY XAbWI=N4LOkMbWYKGJV4IKGaPA\Rk=PZ^
F[Pc¤ GJ\4eTV�PA`J( e@PA\6XZ`xPA' �KLObWIMk � � \���#.���xIKQRL N¡G��|LWYMLW\RbOLlGJF�XZe@L PA'4I XZGJ\RLON�Gak D kMLON XAk,Xz'6XAkKGakd^�PAY2XzYMLWe.GaPA\��
e.YMPc©=GJ\4evPAV LWY XZIKGaPA\��6bOPA\RkKIKY XZGJ\RLON�'E(ve@LOPAF[LWIKYKGabcXZ`<PA'RkMLWYK¤.XZIKGaPA\Rk��4©=GJIKQ4GJ\�IKQRLnYMLWe.GaPA\�PZ^�N¡G��|LWYMLW\RbOL �
C � Gh^�kKI XAN¡I2XZ\RN � XZGJ\ � " %��6V4YMPAV P.k L=I¥©2PiIMLObMQ4\4Gaj D LOk,IMPi'�LWIKIMLWYdV4YMLW¤EGaP D kM`J(�L��¡GakKIKGJ\4eiIMLOb Q4\4Gaj D LOk,^mPAY�GJF �
XZe@L N¡G��|LWYMLW\RbWGJ\4e �d¨§QRL IKQ4YMLOL L��¡GakKIKGJ\4eTIMLOb Q4\4Gaj D LOk,IKQRLW([N4LOkMbWYKGJ'�L]XZYML=gRYMkMI��@IKQRL�� �nLOP�� V4G �¡LW` F[LWIKQRPEN��
©=QRLWYMLvYMLWe.GaPA\Rk���Y XZIKQRLWY�IKQ6XZ\"V4G �¡LW`ak �dXZYMLvbOPAFHV6XZYMLON XAbObOPAYMN¡GJ\4e8IMP�IKQRLv`JG �@LW`JGJQRPEP N Y XZIKGaP�kMQRPc©=\ GJ\
LOj D XZIKGaPA\ � ��� � � ^
	 L��4bOLOLON4kHkMPAF[LvIKQ4YMLOkKQRPA`aN"IKQRLfI¥©2P8bOPAYKYMLOkKV PA\RN¡GJ\4e8YMLWe.GaPA\Rk[GJ\ IKQRL:k D bObOLOkMkKGJ¤@L
GJF�XZe@LOk]XZYMLz\RPAI]bOPA\RkKGaN4LWYMLON�YMLWe.GaPA\Rk]PZ^�b Q6XZ\4e@L �
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C LObOPA\RN¡`J( � IKQRL�� � D XAN¡Y XZIKGab 
�GabWI D YML � D \RbWIKGaPA\ ��P N4LW`��nF[PEN4LW`ak]IKQRL�e.YMLW(:`aLW¤@LW`BN¡GakKIKYKGJ' D IKGaPA\�GJ\�LcXAb Q
YMLWe.GaPA\:XAk2Xn^ D \RbWIKGaPA\ GJ\ PAYMN4LWY2IMPTPA'4I XZGJ\:XiN¡G��|LWYMLW\RbOL F[LcXAk D YML ���  �� ��¨§Q4GJYMN¡`J( �EIKQRLW(�N4LOkMbWYKGJ'�L]Xne.YMLW(
kMbcXZ`aL�\RPAYKF�XZ`JGak XZIKGaPA\�IMLObMQ4\4Gaj D L[©=Q4Gab Q \RPAYKF�XZ`JGakMLOkiIKQRL�e.YMLW(«¤.XZ` D LOk��PZ^=X:bOPAYKYMLOkKV�PA\RN¡GJ\4e�YMLWe.GaPA\
� GJ\�GJF�XZe@LOk�� XZ\RN��
kMP�IKQ6XZI IKQRL�\RPAYKF�XZ`JGakMLON ¤.XZ` D LOk�bcXZ\�'�L k D '4IKY XAbWIMLON�IMP�XZ`J`aPc© ^mPAYT`JGJe.QEIKGJ\4e
bMQ6XZ\4e@L �
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¨§QRLWGJY GJFHV4YMPª¤@LWF[LW\)InPA\�IKQRL'� � D XAN¡Y XZIKGab 
dGabWI D YML�� D \RbWIKGaPA\«F[LWIKQRPEN��iGak IMP D kMLnIKQRLTV6XZYKIKG XZ`BN4LWYKGJ¤.X��
IKGJ¤@LOk<©=GJIKQ�YMLOkMV LObWI<IMP���XZ\RN �iPZ^6IKQRL2j D XAN¡Y XZIKGab,^ D \RbWIKGaPA\�F[P N4LW`E^�PAY<IKQRL,k XZF[L YMLWe.GaPA\�GJ\�bOPA\RkMLOb D IKGJ¤@L
GJF�XZe@LOk]XZ\RN�k D '4IKY XAbWIlIKQRLOkMLU^�YMPAF LcXAbMQ�PAIKQRLWY �
¨§QRLnPAIKQRLWY XZV4V4YMP@XAbMQ�IKQRLW( N4LOkMbWYKGJ'�LzGak��¡`JG �@LzIKQRLze.YMLW( `aLW¤@LW`|\RPAYKF�XZ`JGak XZIKGaPA\��xXZ\�XZIKIMLWFHV4I=IMP[XAbObOP D \EI
^mPAY]GJ`J` D FHGJ\6XZIKGaPA\ b Q6XZ\4e@LOkzIMP L��¡IKY XAbWInPA\4`J(�F[Pc¤ GJ\4e:PA' � LObWIMk �U_ XAb Q8GJF�XZe@LTGakzkKV4`JGJIUGJ\)IMPvF�XZ\)(«k D '��
YMLWe.GaPA\RkTXZ\RN�IKQRL�¤.XZYKG XZ\RbOLHPZ^2IKQRL�Y XZIKGaP:PZ^2IKQRL�I¥©2P:GJ\)IMLW\RkKGJIKGaLOkTGaknbcXZ`ab D ` XZIMLON � � ^,IKQ4GaknGakz\RLcXZY �cLWYMP
IKQRLzYMLWe.GaPA\�Q6XAk=\RPAIlb Q6XZ\4e@LON �xXZ\RN:Gh^<GJI=Gak=F D b Q�e.YMLcXZIMLWYlIKQ6XZ\ �cLWYMP[IKQRLzYMLWe.GaPA\�GaklXAkMk D F[LON:IMP�Q6Xc¤@L
D \RN4LWYKe@PA\RLvbMQ6XZ\4e@L �:¨§Q4GakiF[LWIKQRP N Gak�L���LObWIKGJ¤@LfXAkiGJITYMLW`JGaLOk D V�PA\ GJ`J` D FHGJ\6XZIKGaPA\ Y XZIKGaP�GJ\¡^mPAYKF�XZIKGaPA\
XZ\RN:\RPAI XZ'RkMPA` D IMLT` D FHGJ\6XZ\RbOLiN¡G��|LWYMLW\RbOLi¤.XZ` D LOk �
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�|GJF�LWI�XZ` ��� %
 �� D kML IKQRL�kMGJFHV4`aL�GJF�XZe@LfN¡G��|LWYMLW\RbWGJ\4e�F[LWIKQRP N XZ\RN�^mPA`J`aPc© IKQ4Gak�'E(�gRIKIKGJ\4e8LW`J`JGJVRkMLOk
IMPfIKQRL[bOPA\EIMP D YMkTGJ\ PAYMN4LWYiIMP:bW` XAk kKGh^~(�PA' �KLObWIMk ��� D \RP � %)��� D kMLOkiXZ\�L�� IKY XAbWIKGaPA\8^ D \RbWIKGaPA\�PZ^§GJF�XZe@L
XZ\RN«'6XAb � e.YMP D \RN8kKQRPc©=\�GJ\�LOj D XZIKGaPA\ � �� � ©=Q4GabMQ kMQRPc©lkUYMLWF�XZY��AXZ'4`aL GJFHV4YMPª¤@LWF[LW\)I�PA\«IKQRL kKGJFHV4`aL
'6XAb � e.YMP D \RN�k D '4IKY XAbWIKGaPA\�GJ\:'6XAb � e.YMP D \RN�ª^mPAYMLWe.YMP D \RN«k LWV6XZY XZIKGaPA\
�
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�ULWYML � GakTIKQRLHGJF�XZe@LH©=GJIKQ IKQRL�PA' � LObWIiV4YMLOk LW\)I���XZ\RN ��IKQRL['6XAb � e.YMP D \RN GJF�XZe@L � ¨§QRLHe.YMLW( �¥kMbcXZ`aL
¤.XZ` D LOklPZ^<IKQRLiGJF�XZe@LOklY XZ\4e@Lz^�YMPAF ��� �   �
� ¤AXZ\RPª¤ � �§PA'4Gab ��XZ\RN �|G D ��� �	� D kML]XUF D `JIKGJV4`aL bcXZF[LWY XnF[LWIKQRPEN[PZ^|LW`JGJFHGJ\6XZIKGJ\4e IKQRL=L���LObWI PZ^|kKQ6XAN4Pª©lk
©=QRLW\ IKQRLf'6XAb � e.YMP D \RN Gak[k D '4IKY XAbWIMLON � ¨§QRL:b D YKYMLW\EI[GJF�XZe@LfGak�e@LOPAF[LWIKYKGabcXZ`J`J("©2XZYKV�LON PA\ IMP«IKQRL
bOPAYKYMLOkKV�PA\RN¡GJ\4e:V4G �¡LW`�PZ^=X�YML�^mLWYMLW\RbOL�GJF�XZe@L �|©=Q4Gab Q8Gak]I X �@LW\8'E(«XvN¡G��|LWYMLW\)IibcXZF[LWY X:XZITXvN¡G���LWYMLW\EI
¤ GaLW© � � ^TIKQRL8bOPA`aP D Y�XZ\RN ` D FHGJ\6XZ\RbOL8PZ^�IKQRL�I ©,P V4G �4LW`ak�XZYML8kKGJFHGJ` XZYfIKQRL�V4G �4LW`nGakvbW` XAk kKGhg6LON�XAk
'6XAb � e.YMP D \RN	�<Gh^,\RPAI��|GJInGaknLWGJIKQRLWY XZ\ PA' � LObWInV4G �4LW`dPAYiXZ\ PEbObW` D kKGaPA\ kMQ6XAN4Pc© V4G �4LW` ��¨§QRLHkKQ6XAN4Pc©2LON
V4G �4LW`akiXZYML LW`JGJFHGJ\6XZIMLON�'E(�\RPAIKGJ\4e:IKQ6XZInPA' �KLObWInV4G �¡LW`akU©=GJ`J` XZV4V�LcXZYzN¡G��|LWYMLW\)Iz^�YMPAF�IKQRL '6XAb � e.YMP D \RN
GJ\�¤ GaLW©lk=^�YMPAF�XZ`J`<bcXZF[LWY XAk��R©=QRLWYMLcXAkUkKQ6XAN4Pc©2LON«V4G �¡LW`akUXZYMLTPA\4`J(f`JG �@LW`J(:IMP�XZV4V�LcXZY]N¡G��|LWYMLW\)IUGJ\�PA\RL
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�
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^�YMPAF�PA\RL�PZ^ IKQRLOk LT^�Y XZF[LOkzIKQRL�kKI XZIKGab ' P D \RNRXZYKGaLOkiXZYML `aP bcXZIMLON � � LWe.GaPA\RknPZ^,V4G �¡LW`akU©=GJIKQ8IKQRL�k XZF[L
e.YMLW(�kMbcXZ`aLUXZ\RN�¤@LW`aP bWGJI¥( F�XZV ¤.XZ` D LOk§XZYML]bOPAF�'4GJ\RLON�XZ\RN�IKQRLW\vIKQRLOkML]YMLWe.GaPA\Rk§XZYML]F[LWYKe@LONfXAbObOPAYMN¡GJ\4e
IMP[V4YMP � GJFHGJI («XZ\RN�kKGJFHGJ` XZYKGJI¥(�]¨§Q4Gak]F[LWIKQRP N�PA\4`J(�N4LcXZ`akU©=GJIKQ�IKY XZ\RkK` XZIKGaPA\6XZ`�F[PAIKGaPA\�XZ\RN«XZ`JIKQRP D e.Q
GJI=bOP D `aNv' LUL�� IMLW\RN4LONvIMP�N4LcXZ`�©=GJIKQfYMPAI XZIKGaPA\6XZ`|F[PAIKGaPA\��¡GJI2Gak2GJ\6XZV4V4YMPAV4YKG XZIMLz^mPAY§kMLWe.F[LW\)IKGJ\4eHV�LOPAV4`aL
GJ\:F[PAIKGaPA\
�
S D ' D GakMkMPA\:XZ\RN � XZGJ\ �J  % �|bOPAFT'4GJ\RLzGJF�XZe@LUk D '4IKY XAbWIKGaPA\�XZ\RNfXTbOPA`aP D Y=kMLWe.F[LW\EI XZIKGaPA\�PA'4I XZGJ\RLON�^�YMPAF
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X�kKV4`JGJI � XZ\RN � F[LWYKe@LiXZ`Je@PAYKGJIKQ4F XZ\RNvIKQRLz¦§XZ\4\E( LON¡e@L��¥N4LWIMLObWIMPAY��4IMP�kMLWe.F[LW\EI2IKQRLUbOPA\)IMP D YMk PZ^�F[Pc¤ GJ\4e
PA' �KLObWIMk � �]\�PA' �KLObWI�F�XAk�� GakvPA'4I XZGJ\RLON D kMGJ\4e"XZ\�GJF�XZe@L�N¡G��|LWYMLW\RbWGJ\4e"IMLObMQ4\4Gaj D L � XZ\RN X�bOPA`aP D Y
kMLWe.F[LW\EI XZIKGaPA\[Gak�PA'4I XZGJ\RLON�'E(�kKV4`JGJIKIKGJ\4eiXZ\RN F[LWYKe.GJ\4eikMj D XZYML YMLWe.GaPA\RkdXAbObOPAYMN¡GJ\4enIMP]IKQRLWGJY�F[LcXZ\Rk�XZ\RN
¤.XZYKG XZ\RbOLOkdXZ\RN D kKGJ\4enLON¡e@L2GJ\¡^mPAYKF�XZIKGaPA\�^�YMPAF�IKQRL§¦§XZ\4\E(�LON¡e@L§N4LWIMLObWIKGaPA\�XZ`Je@PAYKGJIKQ4F ��¨§QRL2bOPA`J`aLObWIKGaPA\
PZ^xYMLWe.GaPA\Rk�V4YMP N D bOLON�')(�IKQRL=bOPA`aP D YdkMLWe.F[LW\)I XZIKGaPA\�GakBF[LWYKe@LON[XAbObOPAYMN¡GJ\4eTIMP]IKQRL2V4YMPAV�PAYKIKGaPA\[PZ^xV4G �4LW`ak
^�YMPAF LcXAbMQ�YMLWe.GaPA\�©=Q4GabMQ«XZ`ak P ^�PAYKFV6XZYKI PZ^�IKQRLiPA' �KLObWI�� k=F[PAIKGaPA\�F�XAk ���
�«P.kMbMQRLW\4G=LWIHXZ` ���� .�	�§V4YMPAV�P.kMLvX�YMLWe.GaPA\�� F[LWYKe.GJ\4e kMLWe.F[LW\EI XZIKGaPA\ IMLObMQ4\4Gaj D Lv^�PAY ¤EGaN4LOP«kMLOj D LW\RbOLOk �
¨§QRL�GJ\4V D I:IMP"IKQRL8XZ`Je@PAYKGJIKQ4F Gak�XZ\�Pc¤@LWY �¥k LWe.F[LW\)I XZIKGaPA\�PZ^�IKQRL8kMbOLW\RL �]©=Q4GabMQ bcXZ\ '�L�PA'4I XZGJ\RLON
D kKGJ\4e XZ\E(:bOPA\)¤@LW\)IKGaPA\6XZ`�kMLWe.F[LW\EI XZIKGaPA\�IMLOb Q4\4Gaj D L �2¨§QRLikMLWe.F[LW\EI XZIKGaPA\ D kMLOkl' PAIKQ�IKQRLiF[PAIKGaPA\�XZ\RN
'4YKGJe.Q)IK\RLOk k�GJ\¡^mPAYKF�XZIKGaPA\"IMP�kKV4`JGJI�IKQRL k bOLW\RL[GJ\)IMP�YMLWe.GaPA\Rk ©=Q4GabMQ"YMLWV4YMLOkMLW\EI�F[Pª¤EGJ\4e�PA' � LObWIMk ��¨§QRL
kKV6XZIKG XZ`§kKGJFHGJ` XZYKGJI¥(�' LWI ©,LOLW\ I¥©2P«YMLWe.GaPA\Rk�Gak bcXZ`ab D ` XZIMLON D kKGJ\4e�IKQRL F[LON¡G XZ\Rk�PZ^ IKQRL[` D FHGJ\6XZ\RbOLOkHPZ^
I¥©2P[YMLWe.GaPA\RkUXZ`aPA\4e[IKQRLWGJY bOPAFHF[PA\�'�PAYMN4LWY��¡^mPAYlLW¤@LWYK(fbOPAF�'4GJ\6XZIKGaPA\«PZ^�YMLWe.GaPA\Rk=GJ\�IKQRLiGJF�XZe@L �
¨§QRLdF[PAIKGaPA\ kKGJFHGJ` XZYKGJI¥( �?^mPAY�kKGJFHV4`JGabWGJI ( �AGak�bcXZ`ab D ` XZIMLON PA\4`J(]^mPAYBXAN��MXAbOLW\)IBYMLWe.GaPA\Rk�� D kKGJ\4elI¥©2Pl^�Y XZF[LOk�PZ^
X]kMLOj D LW\RbOL � �]LWe.GaPA\ F[LWYKe.GJ\4ezGak<V�LWY ^�PAYKF[LONHXAbObOPAYMN¡GJ\4enIMPnXle.Y XZV4Q�� '6XAk LONHkKIKY XZIMLWe.(T©=QRLWYML§LcXAbMQH\RP N4L
GJ\�IKQRLTe.Y XZV4Q8YMLWV4YMLOk LW\)IMkiX YMLWe.GaPA\�IMP '�L�F[LWYKe@LON�XZ\RN�LW¤@LWYK(«LON¡e@L�YMLWV4YMLOk LW\)IMknIKQRL kKV6XZIKGaPAIMLWFHV�PAY XZ`
kKGJFHGJ` XZYKGJI ( ' LWI ©,LOLW\ IKQRL�I ©,P�YMLWe.GaPA\Rk � ¨§QRL�e.Y XZV4Q Gak[IKQ4YMLOkKQRPA`aN4LON kMP8IKQ6XZIvkKGJFHGJ` XZYKGJIKGaLOk�'�LW`aPc© X
bOLWYKI XZGJ\ IKQ4YMLOkKQRPA`aN XZYML � D N¡e@LON�GJ\RkMGJe.\4Ghg6bcXZ\)I XZ\RN GJe.\RPAYMLON � �2( `aP P � GJ\4e�^mPAY�bW( bW`aLOk�GJ\"IKQRLve.Y XZV4Q��
YMLWe.GaPA\RkH©=Q4Gab Q�XZYMLfF[PAYML:kKGJFHGJ` XZYHIMP8LcXAbMQ�PAIKQRLWY��d' D IH`aLOkMk[kMGJFHGJ` XZYHIMP«PAIKQRLWY�YMLWe.GaPA\Rk�XZYMLfF[LWYKe@LON
IMPAe@LWIKQRLWY � � k LObOPA\RN F[LWYKe.GJ\4e"kKIKY XZIMLWe.( Gakvk D 'RkMLOj D LW\)IK`J( V�LWY ^�PAYKF[LON�IMP�F[LWYKe@L�kKF�XZ`J`UPAY�'6XAN¡`J( �
N4L�gR\RLON:YMLWe.GaPA\Rk ©=GJIKQ�` XZYKe@LWY��6XZ`JYMLcXAN¡(fF[LWYKe@LON�YMLWe.GaPA\Rk �
�ULcXZ`aLW(�� ��% � D kMLOknX�Q4GaLWY XZYMb Q4GabcXZ`dkMLWe.F[LW\)I XZIKGaPA\�PZ^ I¥©2PfGJF�XZe@LOkiXZ\RN�F�XZIMb QRLOkzYMLWe.GaPA\RkU^~YMPAF PA\RL IMP
IKQRL PAIKQRLWY D kKGJ\4e XTkMLWe.F[LW\)I,IKYMLOL �Ek PnIKQ6XZI,YMLWe.GaPA\Rk§XZI N¡G��|LWYMLW\)I§kMbcXZ`aLOk2bcXZ\�'�L=F�XZIMbMQRLON ')(HF�XZIMb Q4GJ\4e
N¡G��|LWYMLW\)I2`aLW¤@LW`ak GJ\[IKQRL IKYMLOL ��¨§QRL kMLWe.F[LW\EIMk2XZYML]bMQ6XZY XAbWIMLWYKGakMLONv'E([kKG �cL �@F[LcXZ\��E¤AXZYKG XZ\RbOLUXZ\RN�bOLW\EIKYML �
¨§QRLvF[PAIKGaPA\ PZ^ F�XZIMbMQRLON"YMLWe.GaPA\Rk�Gak�LOkKIKGJF�XZIMLON XZ\RN I XZYKe@LWI�YMLWe.GaPA\Rk�IKQ6XZI�kMQRPc©N¡G���LWYMLW\EIHF[PAIKGaPA\
^�YMPAFIKQRLn'6XAb � e.YMP D \RN�XZYMLnGaN4LW\EIKGhg6LON � ¨§Q4Gak Gak=GJ\�L���LObWIUX�kMPAYKIlPZ^<YMLWe.GaPA\�F[LWYKe.GJ\4e �
�|GJ\�LWI XZ` � � %
!	�6bOPAF�'4GJ\RL XZ\[GJ\4GJIKG XZ`RF[PAIKGaPA\ kMLWe.F[LW\)I XZIKGaPA\ ©=GJIKQ�kKI XZIKGakKIKGabcXZ`6kMV6XZIKG XZ`RkMLWe.F[LW\)I XZIKGaPA\
� �
Q4GaLWY XZYMbMQ4GabcXZ`BV4YKGJ\RbWGJV6XZ`�bOPAFHV�PA\RLW\)I kKV4`JGJI XZ`Je@PAYKGJIKQ4F Gak§GJFHV4`aLWF[LW\)IMLON:^mPAY§IKQRLzF[PAIKGaPA\�kMLWe.F[LW\EI XZIKGaPA\
XZ\RN�Xz¤@PAIKGJ\4e�YMLWe.GaPA\�GakdLOkMI XZ'4`JGakKQRLON['E( YMLWe.GaPA\�� e.YMPª©=GJ\4e ^~YMPAF IKQRL bOLW\)IKYMLUPZ^|XnbW` D kMIMLWYMLON[YMLWe.GaPA\ D \EIKGJ`
XZ\8LON¡e@L�Gakz`aPEbcXZIMLON � �|G �@LW©=GakML � % %�� D k LOkiX�¤@PAIKGJ\4e�k bMQRLWF[L�'6XAkMLON8PA\8bOP�� GJ\RbWGaN4LW\RbOL[YMLWe.GaPA\RkU^�YMPAF X
kKI XZIKGabTXZ\RN�X[N¡G���LWYMLW\RbWGJ\4e�k LWe.F[LW\)I XZIKGaPA\�kMbMQRLWF[LTXZ\RN�X Q4GakKIMPAYK(:PZ^<YMLObOPAYMN4LON:V6XZYKIMk �

<LWYMk<XZ\RN � Pc¤.XAbWGab �� �"�� D kML�F[PAIKGaPA\�N4LWIMLObWIKGaPA\ GJ\iIKQRL�^mPAYKF�PZ^4'6XAb � e.YMP D \RN k D '4IKY XAbWIKGaPA\�XZ\RNiIMLWFHV4` XZIML
F�XZIMbMQ4GJ\4eTXZ\RN�bOPA`aP D Y<^mPAYBIKY XAb �EGJ\4e � �RPAY<IKQRL2'6XAb � e.YMP D \RNHk D '4IKY XAbWIKGaPA\[LcXAbMQ g6LW`aN GJ\ IKQRL � � ��GJF�XZe@L
Gaklk D '4IKY XAbWIMLON:^~YMPAF�X YML�^mLWYMLW\RbOLz^�Y XZF[L �d¨§QRLiN¡G��|LWYMLW\RbOLOk]XZYMLTXAN4N4LON�IMPAe@LWIKQRLWYlIKQRLW\�IKQ4YMLOkKQRPA`aN4LON �
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� D IKIMLW\4`aPEb QRLWY�LWI�XZ` � � � $�� D kMLHF[PAIKGaPA\"XZ\RN kKQ6XZV�LHGJ\�PAYMN4LWYiIMP�IKY XAb � � ¨§QRLWGJY�XZ`Je@PAYKGJIKQ4F Q6XAki'�LOLW\
N¡GakMb D kMk LON D \RN4LWYle.Y XAN¡GaLW\)I � '6XAkMLON�F[LWIKQRP N4klGJ\�kMLObWIKGaPA\�� ��� �
�UkiXfbW`aP.kKGJ\4e�IMPfIKQ4Gakib Q6XZV4IMLWY���F[LW\EIKGaPA\�F D kMIn' L�F�XAN4L[PZ^§IKQRL�¦ � �USU_ � C ��¨ � � �  ¦2PA\RN¡GJIKGaPA\6XZ`
SzLW\RkKGJI¥( 
�YMPAV6XZe)XZIKGaPA\���XZ`Je@PAYKGJIKQ4F�V4YMPAV P.kMLON 'E( � k XZYMN XZ\RN �2` X �@L ���.��� � ©=Q4Gab Q D kMLOk:kKQ6XZV�L8XZ\RN
F[PAIKGaPA\:IMP IKY XAb �fb D YK¤@LOk=GJ\:k D 'RkKI XZ\EIKG XZ`J`J(vbW` D IKIMLWYMLONf'6XAb �Ee.YMP D \RN4k �,¨§Q4Gak§F[LWIKQRPENfQ6XAk§V4YMPª¤@LONfF[PAYML
L��|LObWIKGJ¤@L ^mPAY IKY XAb �EGJ\4e�IKQ6XZ\ �iXZ`JF�XZ\ gR`JIMLWYMk�� ©=Q4GabMQ�XZV4V4`J(�PA\4`J([IMP �nX D kMkKG XZ\fN4LW\RkKGJIKGaLOk=XZ\RN IKQ D k=N4P
\RPAIz©,PAY��«©,LW`J`�GJ\8bW` D IKIMLWY �T¨§Q4GakiXZ`Je@PAYKGJIKQ4F bOPAF�'4GJ\RLOkTXvkKI XZIKGakKIKGabcXZ`<^ XAbWIMPAYMLON8k XZFHV4`JGJ\4efIMLObMQ4\4Gaj D L �
GJ\�©=Q4Gab QfXiY XZ\RN4PAF�kMLWI,YMLWV4YMLOkMLW\)IMk2IKQRL]N¡GakKIKYKGJ' D IKGaPA\vPZ^|V�P.kMkKGJ'4GJ`JGJIKGaLOk��E©=GJIKQvXTkKIMP bMQ6XAkKIKGab]N¡G���LWYMLW\EIKG XZ`
LOj D XZIKGaPA\�^mPAY,PA' �KLObWI,F[PAIKGaPA\
� ¨§QRLlV4YMPA'6XZ'4GJ`JGJI¥(fN¡GakKIKYKGJ' D IKGaPA\ ^�PAY§kKQ6XZV�L]XZ\RN V P.kMGJIKGaPA\�Gak,V4YMPAV6XZe)XZIMLON
Pc¤@LWY�IKGJF[L2GJ\�IKQ4Gak<©2Xc(��¨§QRL,IKY XAb �EGJ\4enYMLOk D `JIKGJ\4ez^~YMPAF�IKQRL D kML§PZ^6IKQ4GakdXZ`Je@PAYKGJIKQ4F Gak�L�� IKYMLWF[LW`J(�YMPA' D kKI
LW¤@LW\�GJ\:¤@LWYK(:bW` D IKIMLWYMLON:'6XAb �Ee.YMP D \RN4k �
� \8IKQRL�^�PA`J`aPª©=GJ\4e�b Q6XZV4IMLWYTIKQRL D kML�PZ^§bOPA`aP D YiGJ\�GJF�XZe@L[kMLWe.F[LW\)I XZIKGaPA\ GakiN¡GakMb D k kMLON	��GJ\RbW` D N¡GJ\4e«N4L��
kMbWYKGJV4IKGaPA\Rk�PZ^RQ D F�XZ\HbOPA`aP D Y<¤EGakMGaPA\��ZbOPA`aP D Y<YMLWV4YMLOkMLW\EI XZIKGaPA\HGJ\�bOPAFHV D IMLWY�¤EGakMGaPA\ XZ\RN�IKQRL GJFHV�PAYKI XZ\RbOL
PZ^�bOPA`aP D Y kKV6XAbOLikMLW`aLObWIKGaPA\�GJ\:GJF�XZe@LTkMLWe.F[LW\EI XZIKGaPA\
�
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¨§QRL[kMbWGaLW\RbOL�PZ^§bOPA`aP D Yi¤ GakKGaPA\�^mPAYKF[kiV6XZYKITPZ^§IKQRLHkKI D N¡(8PZ^§V4Q)(¡kKGabOk��|V4QE( kKGaPA`aPAe.( �BVRkK(¡bMQRPA`aPAe.( ��XZ\RN
V4Q4GJ`aP.kMPAV4QE( � ��" � ��¦2PA`aP D Y�¤ GakKGaPA\ Gak�kMI D N¡GaLON ©=GJIKQ I¥©2P F�XZGJ\�XZGJF[k �:IMP D \RN4LWYMkKI XZ\RN QRPc© Q D F�XZ\
¤ GakKGaPA\�©,PAY��¡k]XZ\RN�IMP[LW\6XZ'4`aLiF�XAb Q4GJ\RLOk IMP[k LOLzGJ\�bOPA`aP D Y �,¨§Q4Gak Gak=GJFHV�PAYKI XZ\)IUGJ\�kMLWe.F[LW\)I XZIKGaPA\8XZ\RN
YMLObOPAe.\4GJIKGaPA\�PZ^�PA' �KLObWIMklk D bMQ«XAk=V LOPAV4`aLiGJ\�X YMPEPAF �
� \«PAYMN4LWYUIMP D \RN4LWYMkMI XZ\RN�IKQRL bWYKGJIMLWYKG X IKQ6XZIiX���LObWIUIKQRL�b QRPAGabOL�PZ^2X�bOPA`aP D YUYMLWV4YMLOkMLW\EI XZIKGaPA\ GJ\�©=Q4Gab Q
IMP�V�LWY ^�PAYKF�IKQRLzI XAk��vPZ^<kMLWe.F[LW\EI XZIKGaPA\�GJI=Gak§\RLObOLOkMk XZYK( IMP N¡Gak b D kMk§'4YKGaL �R(vk PAF[LzV4Q)(¡kKGabcXZ`�XZ\RNfV4Q)(¡k �
GaPA`aPAe.GabcXZ`<XAkMV LObWIMklPZ^�bOPA`aP D Y ¤ GakKGaPA\
�d¨§Q4Gak �4IMPAe@LWIKQRLWY ©=GJIKQ�X�N¡Gak b D kMkKGaPA\�PZ^�¤AXZYKGaP D k]bOPAFHV D IMLWY ¤ GakKGaPA\
bOPA`aP D Y§kKV6XAbOLOk2Xc¤AXZGJ` XZ'4`aL ^mPAY D kML=` XZIMLWY§PA\�GJ\ IKQRL]b Q6XZV4IMLWY�� ©=GJ`J`6F[PAIKGJ¤.XZIML IKQRL]kMLW`aLObWIKGaPA\vPZ^0IKQRL]bOPA`aP D Y
kKV6XAbOL D k LONfGJ\:IKQ4GaklV4YMP��KLObWI �
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¦2PA`aP D Y�Gakf'�PAIKQ�X�VRkK(¡bMQRPA`aPAe.GabcXZ` XZ\RN V4QE( kMGabcXZ`TL�� V�LWYKGaLW\RbOL bcX D kMLON 'E(�YML �6LObWIMLON�`JGJe.Q)I�^�YMPAF&XZ\
PA' �KLObWIUQ4GJIKIKGJ\4e:IKQRL YMLWIKGJ\6X ��¨§QRL�V LWYMbOLWGJ¤@LON�bOPA`aP D YiPZ^,IKQRL `JGJe.QEInGak]V4YKGJF�XZYKGJ`J(8XvbOPA\RkMLOj D LW\RbOLHPZ^ GJIMk
©2Xc¤@LW`aLW\4e.IKQ��<©=Q4GabMQ�Gh^2GJIn^ XZ`J`akz' LWI ©,LOLW\�%)�.��XZ\RN�"A�.�f\4F �� $	� �|Gakn©=GJIKQ4GJ\�IKQRL[kKV�LObWIKY D F
PZ^2¤ GakKGJ'4`aL
`JGJe.Q)I��,XAkTGJ`J` D kKIKY XZIMLON GJ\�gRe D YML � �J  �«¨§QRL YMLWIKGJ\6X�PZ^lIKQRLvLW(@L�Q6XAk IKQ4YMLOL � I¥( V LOk�PZ^ bOPA`aP D Y�YMLObOLWV4IMPAY
bOLW`J`ak���bcXZ`J`aLON�bOPA\RLOk�� ©=Q4GabMQ8LcXAbMQ�Q6Xc¤@L�X�I¥( V4GabcXZ`�YMLOkKV�PA\RkML�b D YK¤@L IMPfX[Y XZ\4e@L�PZ^d`JGJe.QEIU©§XO¤@LW`aLW\4e.IKQRk��
LcXAbMQ�V LcX � GJ\4e XZI XHN¡G��|LWYMLW\)Il©§XO¤@LW`aLW\4e.IKQ
�
¨§Q D k �]LcXAb Q�bOPA\RL�GakvF[PAYML«YMLOkKV�PA\RkKGJ¤@L«IMP"LWGJIKQRLWYvYMLON ~`aPA\4e ©§XO¤@LW`aLW\4e.IKQ�YMLObOLWV4IKGJ¤@L8bOPA\RL � �]e.YMLOLW\
~F[LON¡G D F ©§XO¤@LW`aLW\4e.IKQ���PAYi'4` D L��kMQRPAYKIi©2Xc¤@LW`aLW\4e.IKQ��i`JGJe.QEI��<XZ`JIKQRP D e.Q IKQRLHYMLOkKV�PA\RkMLOkiPZ^=LcXAbMQ bOPA\RL
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Matching one set of data (stars) to another (triangles) based on distance in two dimensional space
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