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

��+-,/.10324+657038989:;.<0324+=5>+6�=:@?7A40B:C+9,D�E:F.103G�:F.<+9H3:
5>+

IKJMLFN3NPO�QSR=TBOVUSO�WYXMZ>J[X[Q�X

\^]`_ acb d e�acb dgf�h ikjmlnipo jqd�iro d s aDl
actvu ikwEd�xqo d aEyqxqz>u^{nd/yqa | a}j~aco aDl�d | d

e�a�]�xqo | x xmlC| d>o a

	�038�:F.<�@A40
� T�Z7���!��Z>��L�T���ZVU6L@T�T�L����3X

�S�������6�$���S���������$�V ¢¡¢¡�¡¤£� ¢¡�¡�¥
¦ �Y§¨§¨©ª������ ¢¡¢¡� 

«7¬®­°¯�¯M±³²3´�­¶µ·±¹¸4º�»¨¼�½�¾�¿�À°Á¶Â6Ã°Á¢ÄBÃ°Á¶½�Å·Æ¢ÄPÃ°Á¶½�Å·Á¢ÄPÃ°Á¶½�Æ°Á¢Ç
È ­¶ÉM¸4¬¹»Ê«7Ë�±®­�Ì°»¤¿YÍ�Î<Ï�­¶µ·±¹¸4º�±�Ð3­¶É�­¶ÑB¸4¬®±®´�Ë�»6Ò�»�Ó°»·º�»�É�±ÔÄ�Õ(¸°É�Ö=Ï�¬¹»=Ò�±FÉ�­¶Ð�Ð�É�»·¯[»·º1×M­¶µ·±®¸4º�»=¯[×[¸¶Ø
´�­°¯[×M±®´ÙË�»°Ä3¯�´�Ë�»·ÖÊ±F¯[»·ÖÊ±³ØÛÚ�­¶Ó°É�­°º�Ó4±®­°º�±ÔÄ�´Ü¸4º�¯M±®¯[×[»·º�µ·­�Ä3¯[×M­¶Ñ�±®¬®±®×ÞÝ­�Ç



¼�¬¹»·¯M¯�­°º�Ò�É�­���­¶Ó4±®¸4¬®±®º�±gÝ»6º�­¶×M­ ­��Y¸4ÖÊ­ ±®¬�Æ����¨±®´Ü»·Ö=Ñ�ÉM»6Ò�»·¬ Å��	��

Ë�­Ê´Ü¸4º�¯[»�Ó4Ï�±®×[¸ ±®¬��¨±¹Ð�¬¹¸4ÖÊ­�Ò�±P½ ­¶×MÏ�ÉÙ±¹×ÞÝ­ ¾�´�±¹»·º<×M±³²3´�­
Ð�ÉM»·¯M¯[¸Ê±®¬PÚ�±®´Ü»�¸�¾�´�±®»·º1×M±³²�´Ü¸Ê¯[×M­¶×M­°¬¹»�
@­°¬¹»�×[»6Ò�±���¸4ÖÊ­Êº�»·¬ Å����	�
¯�±PÝ» ±®Ö ÖÊ­¶×[É�±®´Ü¸4¬®­¶×M­6­°¬�«�¸°É�¯M¸=Ò�±�Ú�­°Ï�ÉM»·­6± ºÊ½ ­¶×[»·Ö ­¶×M±®´�­6Ð�ÉM»·¯M¯[¸6¬���� º�±®Ì°»�É�¯M±¹×ÞÝ­���¸4ÖÊ­�
�ÉM»
º�»·¬®¬�� ¼=Ç ¼6Ç�Å����	��Ø�Å�����



���������� �!	 � �=���
	 �����
� 
 � 
��

� &Ê���¨�g8-+9,>�gGK+�+-A4A1?>5>+9H�+��Y+98-+�+-,�� �"!$#&%�' � 8�(g0)�>A<:+*
, &Ê��86G 0�.<��5>�n5>+S��:�?>212�� 03+957038�' � ,Y:@8-+924+ª��?>G 0�A1+9H3:+*



� o | d7]�a

� �������
	���
�������	�������
��������
������� 
��"!#�$��������	�	��&%'�(���)!*!#�+����,-!���%/.0� 1
¥'2 ¥ ¦43'57698(:<;>=(?@5A;/B(B(5DC-EDC-F+GA;IHJ?K3'F(C 2L2�2L2�2�2L2�2L2�2 2L2�2�2L2�2L2�2�2 M
¥'2   N GO;IP(?K:<?QG/R;>C SJ3IF+TICJ57U'CJF(HJ; 2L2 2�2L2�2L2�2�2L2�2L2�2 2L2�2�2L2�2L2�2�2 V

1 �������
	���
�������	W,J��%'�������X���������0��� 	���YZ����
�[
	����
�W\@�"]0��
��4�$^O_`�4% a
 �2 ¥ b ;9c�3'57698(:d;9=)?/¦�Cfe�F(6g;/F £ih ;IS 2L2�2L2�2�2L2�2L2�2 2L2�2�2L2�2L2�2�2 j
 �2   � 3IF+TICJ57U'CJF(HJ;gC E7GD?<6k;9=(CJ:K:mlnCJ5D573'5DC 2L2�2�2L2�2L2�2 2L2�2�2L2�2L2�2�2 o

p q���,-!r�s[

��+����%"�t�u�+�g�v�������
	���
��w	����0�+�(���w�0��	w������
����&����	w,J��%'�x���0�
�����
���0� y

z {-	�
��4!#��,J��%'���
�0�|%"[0�#}(�)!�[0����
�������� �+~
V(2 ¥ b CfT'CJ:0E7C-GAE 2�2�2L2�2L2�2�2L2 2�2L2�2L2�2�2L2�2L2�2 2L2�2�2L2�2L2�2�2m¥¶¡
V(2   � C-GA3�=(?@F+8(6rCJ57?<SJ?sBxC-5�?K:$6r3IGA3�E7CJSJ3IF(=(3gS-8(57T/;/GD8(5A;�6rCJ=(?<; 2�2L2�2�2m¥¢¥

a �$%/.0��
����������4���
�k�
�4,J,*������!#��
��u���u����	������$[0�(�+�����0���0��	�
��4!#�
,J��%'�������|%"[0�#}(�)!#[�����
����
��� ��1
� 2 ¥ � 3IF(ED?KE7GAC-F(H*; 2�2L2�2L2�2�2L2 2�2L2�2L2�2�2L2�2L2�2 2L2�2�2L2�2L2�2�2m¥*M

� q���,-!��s[

��+����%"���u�+��	������$[0�(�+�����0���0��	g
��4!#��,J��%'��������%"[0�#}(�)!#[����

�������� ��a

� ���
	�������������� ���
� ���0�����(�+���(
����x!�� 1�1

¥



� i s d {*x%z�x �

� l�x�� z�acb i | acz s l�d>b x xmlC| d>o a��

b a"{*x^| x | a�z>z�a ]�iklni'{�{*aDl�d7e�{nd7]`_ a

� F���8)CJE7GD3 S*;IB)?KGA3I:<3`CJEA;/6k?KF(CJ57CJ6r3 8(F4; S-:d;IE7EDCk=(?�E7S	�(CJ6r?�E7CJ6r? £ib ;IUI5A;IF(UI?d;IF(?�BxC-5
:mlnC
�+84;IH-?<3'F(C =(C-:$GA5D;IEDB�3'57GD3 2
b ln?<=)C*; =(?(P(;IEDC =(C-?(6rC-GA3�=(?�EDCJ6r? £ b ;IU'5A;/F(U'?d;/F(?�RC��+8(CJ:K:d; =(?)5D?<S-3'E7GD5D8(?K5DCW:<; ED3I:<8(H-?<3'F(C
ED3'B(5D;�8)F4;�U'57?<U':K?d;`?<F"GAC-U'5A;IF)=(3�F+8(6rCJ57?<SJ;I6kC-F"GAC :ml C��+84;IHJ?K3'F(C :<8)F(U'3�:<C S*;/5A;/G7GAC £
5D?<E�GA?KS	�(C�
�S	�(CrB4;I57GD3'F(3 =4; 3'U'F(?uF)3�=(3`=(C-:<:d;�UI5D?<UI:<?d;�
sCr5D?<S-3'E7GD5D8(C-F(=(3`:d; ED3I:<8(H-?<3'F(C
;I? B(?KCJ=(?
=(CJ:K:<C9SJ;I5A;/G7GAC-5D?<E�GA?KS	�(C 2�� 8(CJE�GA3 ED?KU'F(?��(S*;�S	�(C�:<;�ED3':K8(HJ?K3'F(C>?KF 3'U'F(?�F(3�=)3
=(CJ:x5DC-GD?<S-3':<3�EA;I5�R;LSJ;I:<S-3':d;/GA;L;/EDEDC-69P(:<;IF(=(3L8(F�6rC-GA3�=(3LF�8)6kC-5D?<S-3>B�CJ5w:<C�C
�+84;IH-?<3'F(?
=(?��xCJ57CJF(H-?d;I:K?(3'5D=)?<F4;I57?<C���BxC-5�;IB)B(5D3'E7ED?K6g;I57C ?4B(8(F"GA?�8(B £�� ?<F(=r5D?KEDB�C-GDGD3>;/?�F)3�=(?4=)CJ: £
:d;&UI5D?<UI:<?d;�� SJ3'F�8(F4;&c�3'57698(:<; =)?w?KF+GDCJ57Bx3':<;IHJ?K3'F(C���B�CJ5L5D?KSJ3'E�GA5D8)?<5DC�?K:tT/;I:K3'5DCr=(C-:<:d;
ED3':K8(HJ?K3'F(C ?<F GA;I:<?xB(8(F"GA?�� 2
� ;I:<UI5A;I=(3>?<:�U'5A;/F(=(C F+8(6rCJ573�=(?x57?<E78(:KGA;/GA?�F+8(6rCJ5D?KSJ?x3IGDGDCJF+8)GA?s;/GDGD5A;*T'C-5DE73�?s6rC-GA3�=(?
EDCJ6r? £ b ;IU'5A;/F(U'?d;/F(?+F(3'F�CJE7?<E7GDC�;IF(SJ3I5A; 8(F4; GDCJ3'57?d; SJ3I6kB(:KC-GA; =(CJ:K:d; :K3'5D3 S-3'F"T'C-5DU'C-F £
H*; 2
� F���8)CJE7GDC�B4;IU'?KF(C>S-3'F(E7?<=(C-5DCJ57CJ6r3�EDC-6kB)5DC9:<;kED3I:<8(H-?<3'F(C�SJ3I6kCL8(F4;�ED3I:<8(H-?<3'F(C�=(C £
Px3':KC ?<F EDC-F(ED3rT�?<EDS-3'ED3 2
§ ?<E73'U'F4; ;IF)S	�(Cr;IU'U'?K8(F(U'C-5DC9S	�(C�UI:<?�E7S	�(CJ6r? E7CJ6r? £ib ;IUI5A;IF(UI?d;IF(?03':QGA57C�;I:�F)3IGACfT'3':KC
TI;/F+GA;IU'U'?K3 =(?�;IB(B)5D3'E7ED?<6k;I57C ED3':K8(HJ?K3'F(?(F(3IFk57CJU'3':<;I5D?�3#T�8)F��+8(C�
�F(3'FrED3'F(3 T�?<F)SJ3':<;/GA?
=4;I:<:<; SJ3IF(=(?<H-?<3'F)C � ¦ b � � 3'8(5D;IF"G £ ¦457?<CJ=)5D?<S	�)E £ib CfT�e��>S	�(C B�3'F(C =(C-:<:KCg:<?K6k?QGO;IH-?<3'F)?
ED8(:0B4;IE7ED3�GAC-6kB�3'5A;/:<C ;! rF(S	�#"CLU':K?sE7S	�(CJ6r?0SJ:d;/EDED?KSJ?@;/:<:<C =(?��xCJ57CJF(H-C�S-3'F"T'C-5DU";IF)3 2
� 8)?<F(=(? :<;XBx3IEDED?KP(?<:K?KG�R;�=(? EDS-CJU':K?<C-5DC�B4;IE7ED? B(?AR8 UI5A;IF(=)? B(8
R3�SJ3'F(E7CJF"GA?K5DC�8(F4;|T'C £
:<3�SJ?KG�R;�=)? SJ3IF+TICJ57U'CJF(HJ;|6g;IUIU'?<3'57C�
w3�
 ?<F ;/:KGAC-5DF4;�GA?KT/;�
w8(F4;X6r?<F(3I5DC SJ3'6rB(:KCJEDE7?KG�R;

 



SJ3'6rB(8)GA;IHJ?K3'F4;I:KC 2
� 3IF(ED?K=(CJ57?d;I6r3�3'5A;�?K:$B(5D3IP(:<C-6g;9CfT'3':K8)GA?QT'3��� ������ �	��

� ��� � � �	��

� ����� �	� �
� � �	��

� ����� �	� � ��� ����� ¡ 

�! � �	��
 ¡ � � �#" �	� � � ¥I2 ¥ �

=(3#T'C$�&%(' C)�*%+� ¡ 
,�- 2V� CJ57?KTICJ5DC-6k3 :K3|EDS	�(C-6g;�EDCJ6r? £ b ;IU'5A;/F(U'?d;/F(3�=4;/:<:d;
c�3'5D698):d;9=(?@5D;IB(B(57CJEDC-F"GO;IH-?<3'F(C�=(C-:<:d;9E73':<8)HJ?<3IF(C =(? � ¥'2 ¥ � 2

� EDE78(6k?<;I6r3kS	�(CL:<C c�8(F(H-?<3'F)?.�/�0'2143 '21�C5�6�7'2143 '�ED?<;IF(3r:<?<6r?KGA;/GAC C
b ?KB(EDS	�)?KGAH-?d;IF)C 2

8:9;8 <6=:>@? ACBED FCGH>IDKJCJC>ILNM.LPORQ.DTSUGE=:OVL
� GDGA5D;*T'CJ57ED3 :<;Wc�3'5D698):d;W=(?"5D;IB(B(57CJEDC-F"GO;IH-?<3'F(CvCJ=>;I:<S-8(F(?"E7CJ6rB(:<?KSJ?'SJ;I:<S-3':<?/3IGDGDCJF(?<;I6k3

� �	��

� �@��W�X �" Y[Z]\ � �_^ �a` � �,b0`@� Y[Z X � � �_^ �dce� ��

�gf�cK� � � ¥I2³  �
=(3#T'Ch^ �a` ��57?<E73':KTIC � i^ ��` �j� � �_^ �a` � �^ � ¡ �k� � � ¥I2 M �

� 3IF(ED?K=(CJ57?d;I6r3�:d;�=(?KEDSJ57C-GD?<HJHJ;IHJ?K3'F(C =(C-:@EDC-U'8(CJF"GDC>ED?KE7GDCJ6k;�=)?<F4;I6r?<S-3��l+i^ �a` �im ��` �Tn � l � �d^ ��` � �
Y Z]\ � �_^ �a` � �hn � ¥I2 V �

SJ3'F|:KCkS-3'F(=(?KHJ?<3IF(?t?<F(?KHJ?d;/:<?o^ � ¡ �p�(� 
 m � ¡ �5� ¡)2 � 8(C-E7GA;&c�3'5D6k;&S-?wS-3'F(E7CJF"GAC =(?
8)GA?K:<?<H-H*;I57C&:K3�E�GACJE7ED3 EDS	�)CJ6k;XBxC-5g:d;�=(?<E7SJ57C-GA?KHJHJ;IHJ?K3'F(C E7?d;�=(CJ:K:d; �Y�Ê� ED?<;�=(C-:<:d;
5A;IB(B)5DCJE7CJF"GO;/HJ?<3IF(CL?KF"GACJUI5A;I:KC 2qt?AR8`B)5DCJS-?<ED;I6kC-F"GAC�;IP(P(?<;I6r3��lsr^ rm n � l �

¡ n �tcK� l�uwv �	� �u2x �_� � n � l �
¡ n �ycK� u �_� � � ¥I2 � �

=(3#T'C ;IP(P)?d;I6r3 8)GD?<:K?<HJHJ;/GA3`8(F4; =)?<EDS-5DCfGA?<H-H*;IH-?<3'F)C�;I=X8)F|B4;IEDE73 ?<F�GDCJ6rBx3 CJ= ;IP £
P(?d;I6r3�EDB):<?KG7GO;/GD3�:d;>c�8(F)HJ?<3IF(C u ?<F ;/SJSJ3I5D=(3rSJ3'F � ¥I2 V � 2

M



q
;IEDED;IF(=(3�
 Bx3I?�

;&=(?KEDSJ57C-GD?<HJHJ;I5DCr5D?KEDB�C-G7GA3&;I:<:<; T/;I57?d;IP)?<:<C>EDB4;IH-?d;I:KC�3IGDGDCJF(?<;I6k3
:<3�EDS	�(C-6g;�GA3/GO;I:K6kC-F+GDC =(?KEDSJ57C-GD3

� ��� ���� � rm �_� � ��� Y Z X ��� �	� �  � r^ �_� � � �� "� � �#" �	� � ��
 � ¥I2 j �
=(3#T'C � �
�h tRC 8(F`3'B�CJ5D;/GA3'57C =(?@5D?KSJ3'E�GA578(HJ?K3'F(C B�3':<?KF(3'6r?d;I:KC 2

� :<S-8(F(?�C-EDC-6kB(?�=(?�3'B�CJ5D;/GA3I5D?�=)?�5D?KSJ3'E�GA578(HJ?K3'F(CgE73'F(3 U':K?wC-:<C-6kC-F+GD?#�4F)?KGA?wC�:<C
5D?<S-3'E7GD5D8(H-?<3'F)? �Y�S� C�� �Y�S�92

8:9�
 � QoD��CG[B[G Q��D L �-=:O��:LN>��:LPOVSUD
� :�6r3�=)3�S-:d;IE7ED?KSJ3 B�CJ5�B(573�T/;I57Cw:<;�E�GO;IP)?<:<?QG/R;W?KF����WRCv:ml ;IF4;I:K?<ED?/=(?3¦�3I8(5D?KCJ5

�8)GD?<:K?<HJHJ;IF(=(3
:d; SJ3'F(=)?<HJ?K3'F(C�=(?tE�GO;IP(?K:<?QG/R;�=(?��t3'F � C-8(6g;/F(F 2�� 3I6kC RC�F(3IGD3�
 �+8(C-E7GA;`GAC-SJF(?KS*;�RC
5D?<UI3'5D3'ED;WED3':K3 BxC-50?<:ISJ;IED3 =(?"C��+84;IHJ?K3'F(?"; S-3�C  kS-?<C-F+GD?"SJ3'E�GO;IF"GD?"?<FP' � S-3'F SJ3'F(=)?<HJ?K3'F(?
BxC-5D?<3�=(?KS	�(C 2

� :uF)3'E7GD5D3`?<F"GAC-5DCJE7EDC!

3'5D;�
vRC �+8(CJ:K:<3 =(?uS*;/:<SJ3I:d;I57C9:mlx3'5D=(?KF(C�=(?uS-3'F"T'CJ57U'CJF)H*; =(?� �� ?<F���� 2Ê� CJ:�E7CJU'8)CJF"GAC�GAC-3'5DC-6g;k?<F(=(?KS	�(CJ57CJ6r3�SJ3IFC^�� �! �!� ^ �_��
" � :<;gED3I:<8(H-?<3'F(C
=(? � ¥'2 M ��C-=&?K=(CJF"GA? �4S	�(C-5DCJ6r3:^ � �# �I� ^ �	� � 
" � 2
q��+������
�� �%$��&$('*)+)-,/.10324.658792�:+5<;=)-0>)-?A@-;/BC2�@�792EDF0HG%)C:+I4BJ0324;%0K?ML2N:+I%@17>5O)C:+I%@-.P2
� ¥'2 � � )-0328Q40R5<STQ40K;U@WV�XR0K;U5<7Y?ZS[@�)-0324;U5 � 

� %]\_^ �_' 1 � @�)-032 � " %]` �Aa b �a� �[c )-0324;U5
� �Hd- 792ES�0e:+5C)-?3S�,fBJ0e5<;U@_G%5<7Y0K;U5<.103247>@�Q40 � �	� � ?g247>@P:+I%@Oh>h � �	�Ai��If � �jd- h>h blk \hcK�%mon
'p)+)-,/.10324.65 c 0K;U5<7Y?ZS[@ c :+I%@qhsr�h � k ¥ @1:+I%@qh>h � �
�p h>h � k \ h � h � n '*7K7>5<St2 c Q/@�uW;U@-;vQ/5� X �_��

�Ai �I� � �	� i  �_� �[c G%@-SxwJ,=247>:+I%@�:+5C)-?e24;%?!@yG%5C)-0K?30Kz<2 \�c )-0FI=2|{

h>h � X �_� �of � �_� � h>h � k \ �_�Ai�� l cK� ^ � cK�%mcK� n~} � ¥I2 o �
� ,*,J�+�#}(�(�+���������&$��%$y� 8)GDGD? ? 5D?KED8(:QGO;/GD?�C-F�8)F(SJ?<;/GA? B)5DCJS-CJ=(C-F"GACJ6rCJF"GDCgB�3'EDE73'F(3 CJE £
EDCJ57CgC-E7GAC-ED?w;I:uS*;/ED3 B)?OR8�U'CJF(C-5A;I:KCk?KF�SJ8(?t?<:uB)5D3'P(:KCJ6k;�RCkB�3'E7GD3&?KF�8)F�=(3'6r?<F)?<36�
:<?<6r?KGA;/GA3 2

V



� i s d {*x%z�x �

� l�x�� z�acb i | acz e�a�]�xqo | x x lC| d>o a��

z�i �ªxml�b u z�i | d � a�� o b irovf�� ip]

� F �+8(CJE�GA3�S*;/B(?KGD3':<3 SJ3IF(ED?K=(CJ57CJ5DC-6k3>?�6rC-GD3�=)?�E7CJ6r? £ b ;/U'5A;IF)U'?d;IF)?)B�CJ5�57?<E73':KTICJ5DC�:mlnC £
��8(;IHJ?K3'F(Cg=)?v=)?��x8(ED?K3'F(C £ GA5D;IEDB�3'57GD3 2 b 3 E7S	�(CJ6k;�RCrP4;IED;/GA3&ED8(:K:d; c�3'5D698):d; =(?v5A;IB £
B(5DC-EDCJF"GA;IHJ?K3'F(C�E7GA3�S*;/E7GA?KS*; =(C-:<:d; E73':<8)HJ?<3IF(C S	�(C SJ?4B�CJ576kCfGDGAC =)?4C-T�?KGA;I5DC :K3 EDB(:K?KGDGD?<F(U
GA5A; :d;�B(;I57GDCr=)CJ: GA5D;IEDB�3'5�GA3 C ��8)CJ:<:<;�=(CJ:K:d;�=(? �s8)ED?KT�?QG/R; 2 � 8(C-E7GD3&57?<ED8):KGO;�GA3 5D?K=(8(S-C
?<F B4;I5�GAC�:<;�SJ3'6rB(:<C-EDE7?KG/R;kSJ3'6rB(8)GA;IHJ?K3'F4;I:KC>6k; ;IF(S	�(C�:d;�B)5D3'P4;/P(?<:K?KG/R;�=(? 3/GDGAC-F(CJ57C
8(F ;/:KGA3�3I5D=(?KF(C =(?@SJ3IF(ED?KE7GAC-F(H*; 2

b lnC
�+84;IH-?<3'F)CgS	�(CrB(5DC-F(=(C-5DCJ6r3 ?KF�S-3'F(E7?<=(C-5A;IH-?<3'F(CrB�CJ5 =(CJE7SJ57?KT'C-5DC�:<;�GACJS-F(?<SJ;
=(CJ? 6rC-GD3�=(?wEDC-6k? £ib ;IU'5D;IF(U'?<;IF(?tC BxC-5�5D?<SJ;*TI;/5DC :ml ;IF4;/:<?<E7?t=(CJ:K:d; SJ3IF+TICJ57U'CJF(HJ; RC :<;
EDCJUI8(CJF"GAC#�� �� � � �_��

� ��� � i	

a ��
 �
� 	 � �_��

� � ���� ��� � ��� ��� �_��

� �,� � �_��

� ���t� � �	��

� ����� �_��
,� �� �_��
,� " � � � " �_� � �  �2 ¥ �
SJ3'F�� �# 
J �w� � � 	 � �# 
" � � 6k;/GA57?<S-CLE7?<6r6kCfGA5D?KS*;�EDC-6k?K=(C��(F(?KGA;kB�3'ED?QGA?KT/;�S	�(C�?<F)SJ:<8)=(C�
SJ3'E R ��
4?<:xS*;IE73k=)?@8(F4;�=(?��x8(ED?K3'F(C =(C-U'CJF)CJ5DC 2

� F(S	�(C ?KF �+8(C-E7GD3XS*;IE73X;IE7ED8(6r?d;/6k3�S	�(C&:<C c�8(F(H-?<3'F(?U� � ' 1 3 ' 1 C6���' 1 3 ' ED?<;IF(3�:<?K6k?QGO;/GDC C b ?<B(E7S	�(?KGDHJ?<;IF(C 2

�




69;8 �*D � =:>@? ACBED FCG <6L�� OC? DKO���� D��
� F�;/B(B(5D3�SJS-?<3�BxC-5�5D?<E73':KTICJ57C`:�l C��+84;IHJ?K3'F(C =(? =(? �s8(E7?<3'F)C GD5A;IE7Bx3I57GA3�RC E7GA;/GA3�ED8(U £
U'CJ57?KGA3 =(; � ;I6k?K:<:K?@C)¦�;/:<SJ3IF(C �,� � ¦  ��
	@GA;I:<C>;IB(B(573�S-SJ?<3 RC>P4;IEA;�GA3 ED8):<:d;rc�3'5D698):d;g=(?
5A;IB(B)5DCJE7CJF"GO;/HJ?<3IF(CLE�GA3�S*;IE�GA?KS*; �-¦4C-e�F(6k;IF £ h ;IS ��=(C-:<:<;9ED3':K8(HJ?K3'F(C =(? �  �2 ¥ ���

� �_��

� �@��� � W ��
7���" Y[Z]\ � �_^ �a` �]

��fy` �,b0` � Y[Z � ��
7����� � " �d^ �_�gf*� " � ��� �  �2³  �
=(3#T'C ^ �_� �p� ^ �_��

� �9RCr3'5A;`:d; ED3':K8(HJ?K3'F(C�=(CJ:K:mlnC
�+84;IH-?<3'F)Ck=(? �sC-5DC-F(HJ?<;I:<C�E7GD3�SJ;IE7GD?<SJ;
� N���� �]� � b ^ ��` �k� � �_^ �a` ��

��fy` �,b0` ���  �� �d^ ��` �]
,� fy` � bM`^ � ¡ � � � �  �2 M �
��� }�� RC ?<:�T/;I:<3'57C ;/G7GACJE73�S*;I:KSJ3':<;/GA3957?<E7BxCfGDGA3�;/:<:d;L6k?KED8(5D;9=(?U� ?<C-F(CJ5���:d;96r?<E78(5A;9=(?B(5D3'P(;IP(?<:K?KG�R;�=(C-:sB(573�S-CJE7ED3�P(573 � F)?d;IF(31` ?KF �  �2 M � �wC � RC 8(F4;>6k;/GD5D?<S-CU� � � GA;I:<C
S	�(C ��� � � � 2

N CJU'8(C-F(=(3 �+84;/F+GD3�RC�E7GA;/GA3�c�;/GDGD3 BxC-5&:�l C���8(;IHJ?K3'F(C�=(CJ: GD5A;IE7Bx3'5�GA3 RC�SJ3'F"T'C £
F(?<C-F+GDC�=(?<E7SJ5DCfGA?KHJH*;/5DC�?<:
ED?<E�GAC-6g; =(?KF4;I6r?<SJ3kc�3'5D6k;/GA3g=4;I:<:�l C��+84;IHJ?K3'F(C�=(? �sC-5DC-F(HJ?<;I:<C
E7GA3�S*;/E7GA?KS*;�=4;I:K:d;>B4;/57GAC ?KF+GDCJU'5D;I:<C!
)3IG7GAC-F(CJF(=)3l r^ rm n � l �

¡ n �ycK� l uwv �_��
 r^ 
 cP` �u2x �	��
 r^ 
 rm 
 cP` �5n } �  �2 V �

� ?KEDS-5DC-GD?<H-H*;IF(=)3�
(B�3'?�
(?KF EDB4;IH-?<3�3IG7GACJF)?d;I6r39:<3�E7S	�(CJ6k;�GD3IGO;/:<6rCJF"GAC =(?KEDS-5DC-GD3

� � � ���� � � \	 
 ��� 	 � rm �	� � 
 c 	 ��� Y Z X �K� �
� �  � r^ �_� � 
 c 	 � � �� "� � � " �_� � �]
 �  �2 � �
=(3#T'C�;IP)P(?d;I6r3rED3'E�GA?KGD8(?KGD3k?K:@TI;/:<3'57CL;�GDGAC-ED3�S-3'F 8(F(;k6rCJ=(?<;rB�CJED;/GO;�
�c�;ISJC-F(=(3 ;  £
=4;I6rCJF"GA3 E78�8)F! IB(?<S-SJ3':K3" �F+8(6rCJ5D3 =)?�=(CfGACJ576k?KF4;IH-?<3'F(? c 	 ;I:<:KC��+84;I:K? ;IE7ED3�SJ?<;I6k3
8(F&B�CJE73 � 	 GO;/:<C S	�(C$#

�acP` � c 	 �@� � 	 �d�g� ¥ 
" C C 
�` � }

j




69�
 � = O��:LN>�� LNOVS-D L MgQIG[? D FVLNB[B�� LP> >I=:>IL
� 3'F(ED?K=(CJ57?d;I6r3�?<:sB(5D3'P):<CJ6k;� �� � � �_��

� ��� � c � �	��

� ����� �	� �
� � �	��

� ����� � �_��

� ��� � �	� �� �	��
 ¡ � � � " �	� � �  �2 j �

qu57?<6k;�=(?�CJED;I6r?<F4;I57Cw:<;�S-3'F"T'C-5DU'C-F(H*; =(C-:<:<3�EDS	�)CJ6k; GA3IGA;I:<6rCJF"GACt=(?KEDS-5DC-GD3 �  �2 � �
=(3'P(P(?<;I6r3 5D?KSJ3'57=4;I57C�S	�(CW:<;�GDCJ3'57?d; =)CJ:<:<; S-3'F"T'CJ57U'CJF)H*; =(CJUI:<?�EDS	�(C-6k? N�b 
/;IB(B):<?<SJ;/GO;
;I:<:KC C
�+84;IH-?<3'F)?@=(CJ:@B(57?<6r3�3'5D=)?<F(C!
@RC ?<F(S-3'6kB):<C-GA; 2

� :tGAC-3'5DC-6g; EDC-U'8(C-F+GDC�SJ?t=(?K6k3IE7GA5D; S	�(Cg:K3&E7S	�(CJ6k; �  �2 � ��RCrE7GA;IP(?<:KC�EDCr:<3�RCk:<;
ED84;�T'C-5DED?K3'F(C�F(3'F T�?<E7SJ3'ED; 2
q��+������
��X1 $��%$��&032 � ,/;~:T24.*G%5Pz4@-?Z?A5<S�03247>@�S[@��/5<7924S[@ c�� ,M;v2	��,/;/BJ0e5<;U@ 7Y0K.10K?g24?e2 n
'p)+)-,/.10324.65 0K;U5<7Y?3S+@ :+I%@�7>5~)C:+I%@-.P2 Q/@-7K792 z4@-S[)-0e5<;U@�;U5<; zC0>)C:+5C)J2 Q40 �  �2 j � )-032

D���
e)-?e2��J0K7>@ G%@-S�5��4;%0���,/;/BJ0e5<;U@ S[@��/5<7924S[@ ��n '*7K7>5<St2

h h � �	� � ���  h>h � k � ¥ � \5cK� � h>h � �
� �  h h � �  �2 o �
:+5<; � � )C5<7Y,4BJ0e5<;U@ Q40 �  �2 � �Jnq
;IEDE7?d;I6r3�
(3I5A;�
4;�S*;/:<SJ3I:d;I57C :mln3'5D=)?<F(C =)?@SJ3'F"T'C-5DU'C-F(H*;kBxC-5 :<3�EDS	�(C-6g;��  �2 � � 2
q��+������
�� 1 $K1 $��&032 � ,M; :T24.*G%5 z4@-?Z?A5<S�03247>@ S+@��/5<7924S[@ cT� ,M;v2���,/;/BJ0e5<;U@]S[@��/5�

7924S+@�7Y0K.10K?g24?e2 c � �# 
" � ,/;v2q)C5<7Y,fBJ0e5<;U@�S+@��/5<7924S[@ Q40 �  �2 j � n 'p)+)-,/.10324.65 c 0K;U5<7Y?3S[@ c :+I%@
G%@-S 5��4;%0���,M;/BJ0e5<;U@OS[@��/5<7924S[@ � @ � 7��s@TwJ, 2CBJ0e5<;U@�Q40 �p@-S[@-;/BJ03247>@1)-?A5C:T2<)-?Z0e:T2 :+5<;%z4@-S�

�|2 0K; )C@-;=)C5EQ/@��-5<7>@6@�:+I%@6h � �	�N �	� � f � �	� � h k \hcK�%m<n '*7K7>5<ST2E7��s@-S�S+5<S[@q7>5C:T247>@qQ40
?ZS[5<;U:T24.6@-;%?A51)C5JQ|Q40>)�� 2P7926S[@-792CBJ0e5<;U@

� X � a X � �	� � 
,�Ai��@���
l cK� ^ � cK� mcK� n } �  �2�� �

� ,*,J�+�#}(�(�+��������1 $��%$ ¦
?<F(3'5D; ;IP(P(?<;I6r3 ;IF4;I:K?<H-H*;/GD3 :d; E7GA;IP(?K:<?KG�R; =(C-:<:<3 E7S	�(CJ6k; B4;I5 £
GACJF)=(3 =4;I:<:�l ;/EDED8)F(HJ?K3'F(C S	�(C :K3|EDS	�(C-6g;|=(? B(8(573 GD5A;IE7Bx3I57GA3 RC E�GO;IP)?<:<C 	 8(F ;I:QGA5D3
6k3�=(3�=(?@B(573#TI;/5DC :d;9E�GO;IP)?<:<?QG/R;gRC �+8(C-:<:K3r=)?$=4;I57C�8)F4;�=(?<6r3'E7GD5A;IH-?<3'F)C =(?K5DC-G7GO;�=(C-:<:d;
SJ3'F"T'C-5DU'C-F(H*;`;/G7GA5A;*TICJ5DE73 :ml ;IF4;I:K?<E7?@=(?7¦43'8(57?<C-5 ��EDCJP)PxC-F(C�?<F 8)F SJ3'F"GAC-E7GD3 EDCJ6rB(:K?�� £
S*;/GD3�=(CJ:K:ml�;IF4;/:<?<E7?0=(? �t3IF � CJ8)6g;IF)F 
s=(?�8(F4;k=(?<6rCJF(E7?<3'F)C>?<F&EDB4;/HJ?<3�
sF(C-:
SJ;IED3 =(?
SJ3�C� rSJ?KCJF"GA?0SJ3IE7GO;/F+GD?@C SJ3'F`8(F4;�U'57?<U':K?d;>?KF EDB4;IH-?<3r?<F��(F(?KGA; � 2
� ,*,J�+�#}(�(�+��������1 $K1 $ � F(S	�(C�?KF �+8(CJE�GA3 SJ;IED3�
�GA8)G7GA?v?w57?<E78(:KGA;/GA?uC-F�8)F(SJ?<;/GA?vB(5DC-SJC £
=(CJF"GAC-6kC-F"GAC`Bx3'E7ED3'F)3�C-EDEDC-5DC`CJE�GACJE7?�;I:WS*;/ED3�B(?AR8|U'C-F(CJ5D;I:<C ?KF|SJ8(? ?K:�B(573'P(:KCJ6k;|RC
Bx3'E�GA3r?<F 8(F =(3'6r?<F)?<3e� :<?<6r?KGA;/GA3 2

o



� i s d {*x%z�x �

� a�e�{ ovu b aDl�d7] d s aDl d s l�x�� z�acb d
z>d>o aDi l�d | acz s l�d>b x a | a�z e�ac] xqo | x
x lC| d>o a

� F��+8(C-E7GA3kS*;IB)?KGA3I:<39T'C-=(5DC-6k3r8(F`CJE7CJ6rB(?<3�=(?@B(8)5A;�=(?��x8(E7?<3'F(C =)CJU'C-F(CJ57C 2
N 8(B(B�3'F(?d;/6k3�8(F(;r6k;/GA57?<S-C =(?@=(? �s8(E7?<3'F)C ��F)3'F SJ3'E�GO;IF"GAC 2

N ?d;�
(;I=&C-EDC-6kB(?K3�
 � � ¡ } � l ^/� f!� ^f-� ^ �&� n 

q�CJ5 8(F4;�6k;/GA57?<S-C � B(5DC-EA;�?<F �+8(C-E7GA3r6r3�=(3�
)SJ?$;IEDB�C-G7GA?d;/6k39S	�)CL:<;>ED8(B�CJ5 �4SJ?KC

=(?��x3'F(=4;�:K8(F(U'3�SJ?K5DS-3'F)c�CJ57CJF(H-C SJ3'F(S-CJF"GA57?<S	�(C 2
N ? B(8�R3XT'CJ57?��4SJ;I5DC S	�(C :d;�6g;/GD5D?KSJC � �4;X8(F ;I8�GA3#T/;I:<3'57C&F+8(:K:<3�� � C S	�)C :<8(F(UI3:ml ;I8)GA3#TIC-GDGD3'5DC S-3'5D57?<EDB�3'F(=)CJF"GAC�; � � F(3'F SIlQRC�=(?��x8(ED?K3'F(C 2

� 3IF(ED?K=(CJ57?d;I6r3 ?<:4SJ3IF(3LS-3'6rC c�8)F(HJ?K3'F(C ?<F(?KHJ?<;I:<CwCJ=�;/B(B(:<?KS	�(?d;/6k3 ; �+8(CJE�GA3>8)F4;
=(?��x8(ED?K3'F(C U'C-F(CJ5D;/GO;�=4;I:K:d;>6k;/GD5D?<S-C � CJ=`8(F4;�c�8(F(H-?<3'F(Ch� �_��

� �@� ¡)2
N SJC-U':<?<;I6k3 8(F�B4;IE7ED3 ?KF>GAC-6kB�3NcK� � ¡ } ¡�¡ � 
I8(F�B4;/EDED3 ?KF9EDB(;IHJ?K3NcK� � ¡ } ¡'j E78�8(F=(3'6r?<F(?K3 �4� � f ¥ } � 
 ¥ } �  ��� f ¥ } � 
 ¥ } �  � � ¡ F(3�=(? � CJ= C �sCfGDGA8(;IF(=(3  ¢¡ ?QGAC-5A;IH-?<3'F(? 2� ;I:<S-3':<?<;I6k3�:<;kED3I:<8(H-?<3'F(CL;IB(B)5D3'E7ED?<6k;/GA;r6rCJ=(?<;IF"GACL8(F(3�E7S	�(CJ6k;g=(C-:�EDC-SJ3'F)=(3 3'5 £
=(?<F(C�?KF GDCJ6rBx3 ����CJ8(F � C-=�8(F(;�57?<SJ3IE7GA578(HJ?K3'F(C S-8(P(?<SJ;�?KF EDB4;IH-?<3�C�3IGDGDCJF(?<;I6k3
:d; ED3':K8(HJ?K3'F(C|F+8(6rCJ57?<S*; 5D;IB(B(57CJEDC-F"GO;/GA; F(C-:<:<C �(U'8(5DC E7CJU'8(C-F"GA?�5D?KEDB�C-GDGD?KT/;I6rCJF"GAC
;I:<:�l ?KE7GO;/F+GDC ?<F)?<HJ?<;I:<C!
�=)3'Bx3 M�¡ ?QGACJ5D;IHJ?K3'F(?xC�=)3'Bx3 � ¡ ?QGACJ5D;IHJ?K3'F(? 2

�



-1.5
-1

-0.5
0

0.5
1

1.5 -1.5
-1

-0.5
0

0.5
1

1.5

0
0.05
0.1

0.15
0.2

0.25
0.3

0.35
0.4

0.45
0.5

-1.5
-1

-0.5
0

0.5
1

1.5 -1.5
-1

-0.5
0

0.5
1

1.5

-0.05
0

0.05
0.1

0.15
0.2

0.25

-1.5
-1

-0.5
0

0.5
1

1.5 -1.5
-1

-0.5
0

0.5
1

1.5

-0.02
0

0.02
0.04
0.06
0.08
0.1

0.12
0.14
0.16
0.18
0.2

�



� i s d {*x%z�x �

� z b x {*x e�ac] xqo | x ]"u l*yki'{nu lni
b a�| d�i

�C9;8 �*L*�:LNB�M.LUQIM
� ;/GO;�8(F4;�?<B�CJ57ED8(B�CJ5 �4SJ?KC�� " ?KF6' 1 
4EDSJC-U':<?<;I6r398(F4;�c�8(F(H-?<3'F(C S-3'F"GA?KF�8(;� � '21 3 ' GA;I:<C S	�)C � " � �;�V% ' 1 h � �_� �I� ¡ ��}� 3'F(ED?K=(CJ57?d;I6r3�;I:K:<3'5D;>?<:$B)5D3'P(:KCJ6k;9B4;I5D;IPx3I:<?<S-3��

� � ����� 	 � f	��
 � ��
 �� 
 � � ��� � ���Y��� �a� ' 1 � � ¡ 
���� � � V)2 ¥ �
� � � ��� '21 � �;�I� ¡ � � V)2³  �

F(CJ:K:mln?<F(S-3'U'F(?QGO; � � � �	��

� �kS-3'F�� % ' 1 C ��� ¡)2�N C-U'8(C-F(=(3|:ml ;IB(B)5D3�SJSJ?K3�=(?
� T/;IF)E�C N B)5D8(S�� ?KF � �vN  
�TI3'U':K?d;I6r3�6r3'E7GD5A;I57Cu?<F �+8(C-E7GA3�B4;I5D;IU'5D;/c�3 S	�(Ct:mlnC
�+84;IH-?<3'F)C
� V(2 ¥ �W5A;IB)B(5DC-EDCJF"GA; 0K7 .65<?!5q)C@+:+5<;vQ/5�:-,/S�z<24?Z,/St2�.6@TQ40328Q/@-7K7>@1:-,MS�z4@�Q40�7Y0Kz4@-7K7>56Q40�z
;I:<6rCJF(3�?<F�5DC-U'?<3IF(? =(3#T'C � RC`5DC-U'3':<;I5DC C`?<: ED8(3�U'5A;/=(?<C-F+GDCV� � F(3'F ED? ;IF(F+8(:<:<; 2� 3'F(EDC-U'8(C-F+GDCJ6rCJF"GAC!
�B�3'F(C-F(=(3 :d;�F(3IE7GA5D; ;/GDGDCJF(H-?<3'F(C�E78(:<:�l ?KF(ED?KCJ6rC�� � � ¡ � 
$B)8
R3EDCJ6>P(5A;I57C 5A;IU'?K3'F(CfT'3':KC ?<F P4;IE7CL;/:<:<C � V(2 ¥ �	
 � V(2   ��=(C �4F(?<57C

� � � �;�V% ' 1 h � �_��
,� �I� ¡ �
BxC-5�3IU'F(?sGDCJ6rBx3e��� ¡)2
b C�=(?  kS-3':KG�R;�=(? �+8(CJE�GA3�;IB(B(573�S-SJ?<3 57?<ED?KCJ=(3IF(3 F(CJ:9c�;/G7GA3 S	�(C�:mlnC
�+84;IH-?<3'F)C�=)CJ: £
:mlnC-T'3I:<8(H-?<3'F(C E7CJS-3'F(=(3�SJ8(5�T/;/GA8(5D;|6kC-=(?d;�RC F(3IF :K?<F(CJ;I5DC!
�=)CJU'C-F(CJ57C�C ?KF(=(C��(F(?KGA;

¥¶¡



F(CJ? B)8(F"GA? =(3#TIC/� � � ¡�2E� F(3':KGD5DC&F(3'F�RC S	�(?<;I5D3XS	�)C :d;�=(C �4F(?KHJ?<3IF(C�� V(2³  �kED?<;
?<F(=(?KBxC-F(=(C-F+GDC�=4;I:<:<;kE7SJCJ:QGO; =(C-:<:d;gc�8)F(HJ?K3'F(CK� 2 �tC-5D5D;IF(F(3`5D?KED3':QGA? ��8)CJE7GD?uB(5D3IP(:<C-6k?
?<F"GA573�=(8)SJCJF)=(3&8)F4;`=)C��4F(?KHJ?K3'F(Cr;IB(B(573'B(57?d;/GA;�=(?uED3':K8(HJ?K3'F(C�=(C-Px3I:<C�=(? � V)2 ¥ �	
0CJ=�;
B4;I57GD?<57C�=4; �+8(C-E7GA; TICJ575�R; 6r3'E7GD5A;/GD3 S	�(C C-ED?<E�GACW8)F$l 8)F(?<SJ; ED3':K8(HJ?K3'F(Cw=(CJP�3':<Cw=(? � V(2 ¥ � 

� V(2   � 2

�C9�
 � LUQo=6FCG O6AC? LN>@G"�-G J$LP> G[BR? =eQo=�M.L��!=:OCFV= �-AC> �
�hD5QoAC>@D ? LNFCGED

� :<S-8(F(? 6rC-GA3�=(? F+8(6rCJ57?<SJ? B�CJ5`:<3�E7GD8(=(?K3 =(C-:<:�l CfT'3':K8(HJ?K3'F(C =(? ED8)BxC-5 �4S-?LE7CJSJ3IF(=(3
SJ8(5�TI;�GA8(5D;�6rCJ=)?d;>E73'F(3�?$6rC-GD3�=(?x=(?s57C*;IH-?<3'F)C =(?��x8(E7?<3'F(C!
)?K:s6rC-GA3�=(39=)?$=(?��x8(E7?<3'F(C
C��+8(C-:<:K3rP(;IEA;/GD3�ED8(U':K?$?<F)ED?<C-6k?x=(?@:<?QT'C-:<:<3 2

� CJ?(6rC-GD3�=)? 7>@-z4@-7�)C@-?�) ?K:�c�573'F"GAC RC�5A;IB(B)5DCJE7CJF"GO;�GA3 SJ3I6kCW8)F4; SJ8(5�T/; =(?):K?KT'C-:<:K3 =(?
8(F4;Lc�8(F)HJ?<3IF(C =)CJ:�B(?d;IF)3�
+C �+8(CJE�GO;9CfT'3':QT'C E7CJS-3'F(=(398)F$l C��+84;IHJ?K3'F(C =)?��xCJ5DC-F(HJ?<;I:<C =(?
GA?<B�3 � ;I6k?K:KGD3'F £�� ;/SJ3'P(?�?KF SJ8(?$:<;LT'C-:<3�SJ?QG/R;>=(C-:sc�5D3IF+GDC�RC c�8(F(H-?<3'F(C =(CJ:K:d;>S-8(57T/;/GD8(5A; 2

� F`B4;I57?<S-3':d;I57C�
�:mln?<=(CJ;9ED8(U'UICJ5D?QGO;�=4; � E �(C-5�C N CfG �(?<;IF�RC 5D?<E73':KTICJ57C :mlnC
�+84;IH-?<3'F(C
� � ��� " h � � h ��� � ����� h � � h } � V)2 M �

=(?<E7SJ5DCfGA?KHJH*;/F(=(3 ?<: E7CJS-3'F(=(3�6kC-69P(573|8(EA;IF)=(3 :<C =(? �sC-5DCJF)HJC SJC-F"GA5A;/:<? C�?<: B(5D?K6k3
6kC-69P(5D3�8)EA;IF(=)3kU':K?sE7S	�(CJ6r?@8(B � ?<F(= 2
	 :<?s;I8)GD3'5D?x?<F(3':QGA57C ;!�xCJ5D6k;IF(3�S	�)CrRC B�3'E7ED? £
P(?<:KCv=)?<6r3'E7GD5A;I57Cv:<;�E�GO;IP)?<:<?QG/R; =(? �+8(CJE�GA3 6rC-GD3�=(3 2�b l ;IB(B(573'EDE7?<6k;IHJ?K3'F(Ct=(CJ:K:d; =(C-5D?KT/; £
GO;�GACJ6rB�3'5A;I:KC B(8
R3rCJE7EDC-5DCLc�;�GDGO;�?KF(=(?��xCJ57CJF"GAC-6kC-F"GAC�SJ3'F`8(F4;�=(?<E7SJ57C-GA?KHJHJ;IHJ?K3'F(C =(CJ:
B(5D?K6k3 3'57=(?<F)C ��E7S	�(CJ6k;�=)? � 8):<CJ573 �L3�=(? 3'57=(?<F)C�B(?AR8 ;I:QGA3 ��;I= CJEDC-6kB)?<3 © 8(F(U'C £
h 8�GDGO;�� 2

¥¢¥



� i s d {*x%z�x �

\^] _ a�b i i j lnipo | d s ipe e*d d>o {*acb s x
s a�l z��Ba�t^u i w}d�xqo a | a�z b x {*x
e�a�]�xqo | x ] u l*yki�{nu lni b a�| d�i

qt573'B�3'F(?d;/6k3�
�3'5D;�
)8(F F+8(3#TI3kE7S	�(CJ6k;�BxC-5W:ml ;IB(B(573'EDE7?<6k;IHJ?K3'F(C�6kC-=(?d;/F+GDC SJ8)57T'C =(?
:<?KTICJ:K:<3 =(C-:W6r3IGA3 E7CJSJ3IF(=(3�SJ8(5�TI;�GA8(5D;�6rCJ=)?d; 2�b 3 E7S	�(CJ6k;�F4;IEDS-C =4;I:<:<;&c�3'57698(:d;
=(? 5D;IB(B(57CJE7CJF"GO;IH-?<3'F)C c�3'5D6>8(:d;/GA; 5DCJS-CJF"GAC-6kC-F"GAC =4; N 3'F(C-5kC � 3'8)HJ?�
�S	�(C SJ?�B�CJ5 £
6kCfGDGACr=(?uS-3'E7GD5D8(?K5DCrEDS	�(C-6k?w;`UI5A;IF(=)?uB4;IEDE7?w?KF GACJ6rB�3 2�� CJ:<:KC�B4;IU'?KF(C�ED8(S-SJC-EDED?QT'C
B(5DC-EDCJF"GDCJ5DC-6k3k8(F(3r=(? �+8(CJE�GA?0EDS	�)CJ6r?@C�F)CL;/F4;I:<?KHJH-CJ5DC-6k3�:<;�SJ3'F(E7?<E�GACJF)H*; 2

� 3IF(ED?K=(CJ57?d;I6r3�:mlnC
�+84;IH-?<3'F)C� � � �_��

� ��� h � � h b � � � 
 � � � a � �� 
 � � � a � � � �� �_��
 ¡ � � � " �_� � � � 2 ¥ �
:d;�SJ8(?@E73':<8)HJ?<3IF(C B(8
R3�CJE7EDC-5DC>?KF"GACJED;rF)CJ:@EDC-F(ED3k=(?sT�?<E7SJ3'E7?KG�R; 2

© CJS-CJF"GAC-6kC-F"GAC�
 N 3IF(CJ5 C � 3'8(H-? �
� N �  ��#�4;IF(F)3�B(5D3'B�3'E�GA3�8(F4;>c�3I5D698(:<;L=(?s5A;IB £
B(5DC-EDCJF"GA;IHJ?K3'F(CrE7GA3�S*;/E7GA?KS*; B�CJ5 :d; E73':<8(H-?<3'F)C9=(?u8(F$l ;I6rB(?d;�S-:d;IE7EDC�=(? C��+84;IHJ?K3'F(?u=(?
� ;I6r?<:QGA3'F £ � ;ISJ3IP(?4=(CJ:�EDC-SJ3'F)=(3�3'5D=(?KF(C�
�?<F)SJ:<8)EA;L:<; � � 2 ¥ � 2tN C-P(P�CJF(C �+8(C-E7GO;>c�3I5D698 £
:d; ED?<; ;I=4;/G7GO; B�CJ5�E7?KGA8(;IHJ?K3'F(?�B)?OR8XU'C-F(CJ5D;I:<? 
uF(3'?WS-?W3�S-SJ8(B�CJ57CJ6r3�BxC-5�EDCJ6rB(:K?<SJ?QG/R;
=(CJ:K:mlnC-T'3I:<8(H-?<3'F(C E7CJS-3'F(=(3�S-8(57T/;/GD8(5A;�6rCJ=(?<;�=)?�8)F4;rS-8(57T/;r?<FR'R� 2�� 8(?<F(=)?�
(E7SJ5D?QGDGA;
F(CJ:4F(3IE7GA573LSJ;IED3�
�:<; c�3'5D6>8(:d; =)?45A;IB(B)5DCJE7CJF"GO;/HJ?<3IF(C =(? N 3'F(C-5tC � 3'8)HJ?@RC =(CJ:K:d; c�3'576g;

� �_��

� �@� ��� � " �d^ �_��

��

� � � � � � 2³  �
¥° 



=(3#T'Ch^ �	��

��

� ��5D?KED3':QT'C ?K:$B(5D3IP(:<C-6g;9E�GA3�S*;IE�GA?<S-3r;�T/;I:K3'5D?s?<F(?KHJ?d;/:<?
� b7^ �_��
,��
�` �k� �  �� �d^ 

��
�` �,b��` �a` �^ �	��

��
 ¡ � � ��
 � � 2 M �

=)3�TIC b��` ��� � 
 �� 
 � � b/` � f � 
��� 
 � � b/` � � � � 2 V �
?<:$=(? �sC-5DC-F(HJ?<;I:<C =)?@8(F&B)5D3�SJCJE7ED3k=(?U� ?<C-F(CJ5 E�GO;IF(=(;I5D= 
4C

� �d^ 

��
�` �o� �  
h � � �_^ 
,� f ` � h l � � � �d^ 

�gfy` �f � � � �_^ 

�gf�` �Kn � � 2 � �

q
;IEDE7?d;I6r3�
�3'5A;�
(;L=)?<EDS-5DCfGA?<H-H*;I57C � � 2 M �u?<F�;ISJS-3'5D=(3>SJ3'F�:<;�GDCJ3'57?d;L=)CJ:<:<;LS-3'F"T'CJ5 £
U'CJF(HJ;r=)CJP�3':<C =(C-U':<?xEDS	�(C-6k?@F+8(6rCJ57?<S-?$BxC-5 :<C C���8(;IHJ?K3'F(?$=(? �sC-5DC-F(HJ?<;I:<?�E7GD3�SJ;IE7GD?<S	�(C 2
b lnC
�+84;/HJ?<3IF(C � � 2 M �
RCu=(?KEDS-5DC-GD?<H-H*;/GA; =(;I:<:K3�EDS	�)CJ6k;�E�GA3�S*;IE�GA?<S-3 =(? � 8(:KCJ5D3�
�C-= ?<:/T/;I:K3'5DC
;/GDGDCJED3�F(C-:<:<; � � 2   � RC SJ;I:<S-3':d;�GA39S-3'F(ED?K=(CJ5D;IF(=(3�B�CJ5!c��` ED3':K39=(8(C =(CfGAC-5D6r?<F4;IH-?<3'F)?�

S	�(?d;I6k;/GDCpc��` �
	 � cK� 
(SJ?<;IEDS-8(F4;�=(CJ:K:<C �+84;/:<?$S-3'F&B)5D3'P4;/P(?<:K?KG/R; ¥��� �2>� 3'E7GD5D8(C-F £
=(3g8(F(;gU'5D?KU':<?<;>?<F&EDB4;/HJ?<3r=(?�B4;IE7ED3 cK� 
x3IGDGDCJF(?<;I6k3�:K3kE7S	�(CJ6k; ��EDSJ57?KG7GA3gF)CJ:�F(3�=)3� � CJ=&;I:<:�l��_�e� ¥ � £ C-ED?K6k3�B4;/EDED3r?<F GDCJ6rBx3 ���

� i ���� � ¥
  � � �
� i  �	� � � � i� � cK� ��� � �
� i  �	� � f � i� � cK� � � � � 2 j �

=(3#T'C � i� RC =(C��4F)?KGO;�=4;
� i� � �  

h 
 i� h
l 
 i� a �f 
 i �Aa � n � � 2 o �

SJ3'F 
 i �Aa � 
 

i
� a � C 


i
� ;IB(B(573'EDE7?<6k;IHJ?K3'F(?)F+8(6rCJ57?<S	�(C 57?<EDB�C-G7GA?QTI;/6kC-F+GDCW=(? � � � �	� � 

�Ai�� 
� � � �	� � 
,�Ai � CR� � �	� � 

�Ai�� 2 � F � � 2 j � C � � 2 o ��;IP)P(?d;I6r3`ED3'E�GA?KGD8(?KGD3 ?K:tT/;I:K3'5DCk;/G7GACJE73

SJ3'F�8)F4;>6rCJ=(?<;�B�CJED;/GO;�
�?<:�SJ;I:<S-3':<3�=(CJ:K:d; c�8(F(H-?<3'F(C � �_��

�Ai��vS-3'F�8(Fsl ?KF+GDCJ57Bx3':<;IHJ?K3'F(CF�8)6kC-5D?<SJ; � �
� i  �	� � 
":<; E73':<8)HJ?<3IF(CW=(? � � 2 M �
SJ3'Fr:d; E784;�;IB(B(573'EDE7?<6k;IHJ?K3'F(CW=(? � 8):<CJ573
C�:KC =(CJ57?KT/;/GDC ?<F � S-3'F`:<C =(? �sC-5DCJF)HJC �4F(?QGAC 2

�69;8 � = OCM.G[M QoLPOVSUD
q
CJ5�3IG7GACJF)CJ5DC :<;�S-3'F(E7?<E7GDCJF(HJ;r=)CJ:<:K3�EDS	�(C-6g;�ED?@=)C-T'3IF(3g?K6kB�3'5D57C :<C S-3'F(=(?KHJ?K3'F(?

h>h � �
� i  f � �	�Ai � h>h b k \hce� m � � 2�� �
¥*M



h 
 i �Aa � f � � � �_� � 

�Ai � h k \5cK� � � � 2 � �
h 
 i� a � f � � � �_� � 

�Ai � h k \5cK� � � � 2 ¥°¡ �

BxC-5 �+84;/:<S	�(C�SJ3'E�GO;IF"GDC�B�3'E7?KGA?QT/;�\ 27� F)3':KGD5DC�
"57?<S-3'5D=(?<;I6r3 S	�(C�:<3 EDS	�)CJ6k;LE7GD3�SJ;IE7GD?<S-3
=(? � 8(:<C-5D3�RCW=)CJ:(B(57?<6r3 3'57=(?<F)CW?<F>GDCJ576k?KF(?�=)?(SJ3'F"TICJ5DUICJF(HJ;�=(C-Px3I:<C 	"F)CJ:(F(3IE7GA573 S*;IE73
��8)CJE7GD3gE7?<U'F(? �4S*;�S	�(C B�CJ5 3'U'F)?sc�8(F(H-?<3'F(C 57CJU'3':<;I5DCU� �
¥
  � �_�2� � �_��
���
 ¡ � � cK� �#� ¥  � �_�!f � �_��
�� 
 ¡ � � cK� �@�����;� �_^ �	��
���
 cK� � � � � � �dce� � � }� � 2 ¥�¥ �

N 3IGDGD3 �+8(C-E7GAC�?<B�3IGDCJED?sBx3'E7ED?<;I6k3�C-F+8(F(SJ?<;I5DC ?K:$EDC-U'8(CJF"GDC
q��+������
��Xa $��%$��&032 � ,/;v26)C5<7Y,4BJ0e5<;U@xS[@��/5<7924S[@1Q40 � � 2 ¥ �+c ?e247>@P:+I%@qh � � h ����� ¡ n
'p)+)-,/.10324.65 c 0K;U5<7Y?3S[@ c :+I%@N)-0324;U5 z<247Y03Q/@ � � 2 � �[c � � 2 � �Tc � � 2 ¥°¡ �+c � � 2 ¥�¥ � @ :+I%@]792
)C5<7Y,fBJ0e5<;U@ � )-032�S[@��/5<7924S[@6S�0>)AG%@-?3?!5�247K792�z<24S-032��J0K7>@O?A@-.*G%5<St247>@ @6S�0>)AG%@-?Z?A5�2 wJ,%@-7K792
)AG=2CBJ03247>@ n '*7K7>5<St2 c 7��s@-S�S[5<S[@]Q40x?ZS[5<;U:T24.6@-;%?A5~7>5C:T247>@ Q/@-7K7>5 )C:+I%@-.P2 � � 2 j � 
 � � 2 o � L@
Q/@-7K792 �"5<S�.P2

� X � a X � �	� � 

�Ai��@� �
l cK� ��� � � cK�%mce� � cK� �cK� ��� � n } � � 2 ¥4  �

� ,*,J�+�#}(�(�+��������a $��%$ � CJ:K:<3XE7S	�(CJ6k;|B(5DC-SJC-=(CJF"GAC-6kC-F"GAC�=)?<EDS-8(EDE73 F)3'F ;IP(P(?<;I6k3
GACJF+8)GD39SJ3IF+GD39=(C-:<:mln?<F�c�3'5D6k;IHJ?K3'F(CW=(;/GO;L;I:4GACJ6rB�35�p� ¥'2tN C ;IB(B):<?<S	�)?d;I6r3 8(F4;>S-3'5 £
5DCJH-?<3'F)C�;I:<:K3kE7S	�(CJ6k; B(5DC-SJC-=(CJF"GAC�E�c�5D8)G7GO;IF(=)3 ?<:0TI;/:<3'57CL=(C-:<:<;kED3I:<8(H-?<3'F(CLS*;I:KSJ3':<;/GO;
;I:$GAC-6kB�3 �:� ¥ BxC-5 5D?<SJ;I:<S-3':d;/5DC :<; � i� 3IG7GACJF)?d;I6r3

� i ���� � ¥
  � � �
� i  �	� � � � i � ��� � cK� ��� � �
� i  �	� � f � i � ��� � cK� � � � � 2 ¥#M �

=(3#T'C � i � ��� ?KF(=(?<SJ;�:d;�6g;/GD5D?KSJC =(?0=(? �s8(E7?<3'F)C�57?<SJ;I:<S-3':d;/GA;9SJ3'F&?<:$T/;I:K3'5DC =(C-:<:d;�E73':<8 £
HJ?<3IF(C�;I:sGAC-6kB�3 �:� ¥'2

¥JV



� i s d {*x%z�x �

� a�e�{ ovu b aDl�d7] d s aDl z��Ba�t^u i w}d�xqo a
| acz b x {*x e�a�]�xqo | x ] u l*yki�{nu lni
b a�| d�i

� 3'F(ED?K=(CJ57?d;I6r3�?<:s6k3IGD3�=(?@8(F4;�SJ8)57T/;r=)?$:<?QT'CJ:K:<3
� � ��� � ��� h � � h � ¡

=(CJE7SJ5D?QGDGD3 F(CJ:vS*;/B(?KGD3':<3 V F(C-:�SJ;IED3 ?KF�S-8(?w:<; TICJ:K3�S-?KG/R;`ED?<;&=4;/GA;&E73':d;I6rCJF"GDCk=4;/:<:d;
SJ8(5�TI;�GA8(5D; � � � ���I� ��� 2

�tC-=(?d;/6k3�3I5A; ;I:KSJ8(F(?
SJ3'F�c�5D3'F"GA?
GA5A;�:K3�EDS	�)CJ6k;`=(? � E �(C-5�C N C-G �(?d;IF C �+8(C-:<:K3
=4;>F(3'?�?<6rB(:KCJ6rCJF"GO;/GD3LF)CJ:�S*;IE739=(CJ:K:d;�SJ?<57SJ3'F�c�CJ5DC-F(H*;�
)=(?�SJ8(?xSJ3'F)3'EDS-?d;I6r3>;/F(S	�(C :<;
ED3':K8(HJ?K3'F(C CJED;/GDGA;rE7C B(5DC-F(=(?d;/6k3�8(F4;9c�8(F)HJ?<3IF(C ?<F(?KHJ?d;/:<C�=(CJ:@GA?KBx3

� " �_� �@� 6k;�� � f��_� � �y^ � ����� �" 
 ¡ �
:d;�SJ8(?@E73':<8)HJ?<3IF(C CJED;/GDGA;`RC

� �	��

� �@� 6k;�� � f��_� � �y^ � �.f   ����� �" 
 ¡ � }
� ,J��
��
����� $��%$���0KS+:+5<; �"@-S[@-;/BC2

N ?d;)� � � f ¥ } � 
 ¥ } �  � � f ¥ } � 
 ¥ } �  
 ce� � ¡ } ¡�¡¢¡IV C6ce� � ¡ } ¡ � M'o � C SJ3'F £
ED?<=)CJ5D?<;I6r3`:<;�c�8(F(HJ?K3'F(Cr?<F(?KHJ?<;I:<C9=)CJEDS-5D?QGDGO; ED3IB(5A; 2 q
3'E7ED?d;/6k3 �+8(?<F(=)?vS-3'F)c�573'F"GO;I57C
:d;gE73':<8(H-?<3'F)C9F+8(6kC-5D?KS*;gS-3'F�:d;gE73':<8(H-?<3'F)C>CJED;/GDGA; ��?KF���8)CJE7GD3 S*;IE73 ?<:�S-3'F)c�573'F"GA3 ED?

¥ �



C��xC-GDGD84; ED8 � �_��

� ��C�F(3'F ED8):<:<CLED8(C�S-8(57TIC�=(? :<?QT'C-:<:<3 � C�SJ;I:<S-3':d;/5DC>:�l C-5D573'5DCL=(?u;IB £B(5D3'E7ED?K6g;IH-?<3'F)C�� T'C-=(?xGA;IPxC-:<:KC j } ¥�£ij } � � F(CJ:�F(3'E�GA573>S*;/ED3>6k;�;IF(S	�(C BxC-5�:ml ;I:KU'3'5D?QGA6r3B(5D3'B�3'E�GA3r=4; � E �(CJ5 C N CfG �(?<;IF 2
� 3IF(ED?K=(CJ57?d;I6r3�
/;I=>C-EDCJ6rB(?K3�
I:<;�E784; SJ8)57T/; =(?+:<?QT'C-:<:<3 ¡)2 ¥ � GA?K:<?<H-H*;IF)=(3 :ml ;I:<U'3I5D?KG £

6k3 =(; F(3'?)?K6kB):<CJ6rCJF"GA;/GA3�
�SJ3IF�8(F(3 EDS	�)CJ6k; =)CJ:(B(57?<6r3 3'57=(?<F)C�?<FLGACJ6rB�3 � � 8(:<C-5D3 �
CJ=X8(F(;&5D?KSJ3'E�GA578(HJ?K3'F(CrSJ8(P(?KS*;`?<F�EDB4;IH-?<3�

3IGDGDCJF(?<;I6r3`:�l CfT'3':K8(HJ?K3'F(Ck;IB(B(573'EDE7?<6k;/GO;
=(CJ:K:d;9SJ8)57T/;r=)?@:<?KTICJ:K:<39E7CJSJ3IF(=(3gS-8(57T/;/GD8(5A;�6rCJ=(?<; 2
� 3'6kC`B�3'EDE7?d;I6r3 T'CJ=)CJ5DC F(CJ:K:<C �4U'8(57C&E7CJU'8)CJF"GA? :d; SJ?K5DSJ3IF)c�CJ57CJF(HJ;�?<F)?<HJ?<;I:<CkGACJF)=(C
:<CJF"GA;I6kC-F"GAC ;�5D?KE7GA57?<F(UICJ5DE7? �4F(3r;I= C-E7GAC-F(U'8(?K5DE7?�
(?KF B(?<C-F(3r;ISJS-3'5D=(3�S-3'F&?K:xGDCJ3'57CJ6k;
=(? 	 5D;*e�E73'F 2

-1.5

-1

-0.5

0

0.5

1

1.5
-1.5 -1 -0.5 0 0.5 1 1.5

¦�?KU'8(5A; j�2 ¥ � � 8(5�T/;�=)?@:<?KTICJ:K:<39?KF(?<H-?d;I:KC
-1.5

-1

-0.5

0

0.5

1

1.5
-1.5 -1 -0.5 0 0.5 1 1.5

¦�?KU'8(5A; j�2³  � � 8(5�T/;�=)?@:<?KTICJ:K:<39=(3IBx3 o ?KGAC-5A;IH-?<3'F)?

¥*j



� CJ:K:<C>GA;IPxC-:<:KCLE7CJU'8(C-F"GA?uSJ3IF)c�5D3'F"GD?d;I6r3�:<3gEDS	�(C-6g; =4;�F(3I?�?<6rB(:KCJ6rCJF"GO;/GD3gS-3'F
��8)CJ:<:K3�=(? � E �(C-5�C N CfG �(?<;IF ?<F GAC-5D6r?<F(?x=(?@CJ575D3'57Cx� b =(?<E7SJ57C-GA3 2

� 8(6rCJ5D3�GD3IGO;I:KC =(?@B(8(F"GD? cK� � 5D5D3I5DC � CJ6rBx3 � q �
� ¡ � � ¡ � V�¡�¡ ¡ } ¡�¡�¥ � } � ¥�o �  ¥¶¡ 
 � ¡ } ¡"o � `
� ¡ � � ¡ � �¢¡�¡ ¡ } ¡�¡�¡ � V } ¡ � �    ¥¶¡ 
 � ¡ }  Ij¢¡ `

� ;IP�CJ:K:d; j)2 ¥ � � 5D5D3I5DC�CLGAC-6kB�3g=)? � B(8 B�CJ5�:ml ;I:KU'3'5D?QGA6r3�?<6rB(:<C-6kC-F"GO;/GD3r=(; � E �(C-5
C N C-G �)?d;IF ��3'57=(?<F)C =(?$SJ3IF+TICJ57U'CJF(HJ;��C� ¡ } V'M �

� 8(6rCJ573�GA3IGA;I:<C =)?@B(8(F"GA? ce� � 5D573'5DC � C-6kB�3 � q �
M�  � M�  � ¥°¡�¡�¡ ¡ } ¡�¡�¡IV o } � j� ¢ 'o  ¥°¡ 
 � ¡ } ¡IV'V `� V � � V �  'o/V"M ¡ } ¡¢¡�¡�¥*V � � j } � � o �  ¥°¡ 
 � ¡ } � �   `

� ;IP�CJ:K:d; j)2   � � 5D573'5DC&C&GAC-6kB�3�=)? � B(8�BxC-5g:ml ;I:KU'3'5D?QGA6r3 =4;�F)3'? ?K6kB):<CJ6rCJF"GA;/GA3
��3'57=(?<F(C =)?@SJ3'F"T'C-5DU'C-F(H*;��C� ¡ } ¥ � �

� 8(6kC-5D3�GA3/GO;I:KC =(?@B(8(F"GD? ce� � 5D5D3I5DC � CJ6rBx3 � q �
� ¡ � � ¡ � V�¡�¡ ¡ } ¡�¡�¥ � } � ¥�oIM  ¥¶¡ 
 � ¡ } ¡ � j `

� ¡ � � ¡ � �¢¡�¡ ¡ } ¡�¡�¡ � M } �  IM�¥¢¥  ¥°¡ 
 � ¡ } o/M'M `
� ;IP�CJ:K:d; j)2 M � � 5D573'5DC&C&GAC-6kB�3�=)? � B(8�BxC-5g:ml ;I:KU'3'5D?QGA6r3 =4;�F)3'? ?K6kB):<CJ6rCJF"GA;/GA3
��3'57=(?<F(C =)?@SJ3'F"T'C-5DU'C-F(H*;��C� ¡ } V � �

� :"S-3'F)c�573'F"GA3 GA5D; ?I=(8(Cv;I:<UI3'5D?QGA6r?�RCuE�GO;/GD3�C �sCfGDGD84;/GA3�B4;I5�GAC-F(=(3�
�F(C-:"B(5D?K6k3 SJ;IED3�

=4; 8(F(3�E7GDCJEDE73�F+8(6rCJ573 GA3IGA;I:<Cg=(?WB(8(F"GD?WC E7c�578)GDGA;IF(=(3�B�CJ5�CJF"GD5A;I69P)?W?<:vB(5D3IB(5D?K3
3'5D=(?KF(C�=(?�SJ3'F"T'C-5DU'C-F(H*;96r?<UI:<?<3I5DC�
/F(CJ:�E7CJSJ3IF(=(39SJ;IED3LSJ3'F(E7?<=(C-5A;IF)=(3>E�GACJE7ED39F+8(6rCJ573
=(?@F(3�=(?@C E7GAC-EDE7?�B(;IEDE7?@?<F GAC-6kB�3�C�E7B4;IH-?<3 2
� CJ:�S*;/ED3 =)? N C-G �(?d;IF>;IP(P(?<;I6r3 SJ3'F(E7?<=(C-5A;/GD3PcK�6� � �acK� � 
/6rCJF"GA57CwF)CJ:+F(3'E�GA5D3 S*;IE73ce�*� � �acK� ��� � � ��EDSJC-:KGA;`S	�(C�E7CJSJ3IF(=(3 :�l ;/F4;I:<?KED?�=(?uSJ3IF(ED?KE7GAC-F(H*; c�3'57F(?<E7SJC�:mln3'57=(?<F(C
6g;IE7ED?K6k3 ��F(CJ:K:d; B(57?<6k; GO;IP�CJ:K:d; C-cK�6��� �acK� � ��B�CJ5t?<:)SJ3'F)c�573'F"GA3�SJ3'Fr:ml ;I:KU'3'5D?QGA6r3
=(? � E �(C-5 C N CfG �(?<;IF �WF(C-:<:d;9E7CJS-3'F(=4;�GO;IP�CJ:K:d; 2

� F)3':KGD5DCLRC�?KF"GACJ57CJE7EA;IF"GAC S*;I:KSJ3':<;I5DC :�l C-5D573'5DC CJ=k?<:)GDCJ6rBx3�=(? � q � B�CJ5t:K3�E7S	�(CJ6k;
EDCJ6r? £ :d;IUI5A;IF(UI?d;IF(3 SJ3'FkSJ3'575DC-HJ?<3IF(C 	+T'C-=(?d;I6r3�
+; �+8(CJE�GA3>E7SJ3'B�3�:<C EDC-U'8(CJF"GD?�GA;IPxC-:<:KC �

¥#o



� 8)6kC-5D3�GA3IGA;I:<C =)?$B(8(F"GA? cK� � 5D573'5DC � C-6kB�3 � q �
M�  � M�  � ¥°¡�¡¢¡ ¡ } ¡�¡�¡/V ¥ } ¥�oIo3¥  ¥°¡ 
�� ¡ }   � ¥ `
� V � � V �  'o/V'M ¡ } ¡�¡�¡�¥*V � � M } V"M �"o  ¥°¡ 
�� ¥ } ¥#M"o `

� ;IP�CJ:K:d; j)2 V � � 5D573'5DCgCgGAC-6kB�3 =(? � B(8 BxC-59:ml ;I:<UI3'5D?QGA6r3 SJ3'F|S-3'5D57CJHJ?K3'F(C ��B(5D?K6k3
S*;IE73 �

� 8(6rCJ5D3�GD3IGO;I:KC =(?@B(8(F"GD? cK� � 5D5D3I5DC � CJ6rBx3 � q �
� ¡ � � ¡ � V�¡�¡ ¡ } ¡�¡�¥ M } ¡ � �"�  ¥¶¡ 
�� ¡ } ¥�o�V `
� ¡ � � ¡ � �¢¡�¡ ¡ } ¡�¡�¡ � V } ¡ � � �  ¥¶¡ 
�� ¥ } ¥#M�  `

� ;IP�CJ:K:d; j)2 � � � 5D573'5DC�C GACJ6rB�3k=(? � B(8 BxC-5 :�l ;I:KU'3'57?KGA6r39S-3'F S-3'5D57CJHJ?K3'F(C ��E7CJSJ3IF(=(3
S*;IE73 �

¥ �



� d � z>d�x~j lni�� i

� �6�  Nx2 ��2�� :K:<CJF C �)2 � 2 � ;��(F 
 ' .P2/:-S[5C)C:+5+Gv0e: ?�I%@+5<S�� �"5<S 24;%?30HG%I=2<)-S
�-5<,M;vQ|24S��(.65<?Z0e5<;P24;vQ(0K?�) 2-G|Gv7Y0e:T24?30e5<;�?!5*24;%?30HG%I=2<)C@ Q/5<.P240K;O:+5J24S[)-0K;�� 

� SfGO; � C-GA;I:<: 2 1�� � ¥ � o � � 
 ¥°¡ � � £�¥°¡ �"�� § 	  	�2/§ ;I5D:KCJE C � � 2 	 CJ3I5DU'C-:<?<F 
 ' )-0K.*Gv7>@pGvS[5C5 ��5 �q?KI%@8:+5<;%z4@-S �/@-;U:+@�5 �
24; 2-G|GvS[5��f0K.P24?Z0e5<;O)C:+I%@-.6@ �"5<Sp:+5<.*Gv,/?Z0K;��
	 @T24; ��,/S-z<24?3,/S+@�	 5<?Z0e5<; 

N3�[��� �)2�� 8)6kC-5 2P� F(;I: 2 p�1 � ¥ � �'� � 
 V��IV<£ � ¡�¡� §$���  �)2@§ CJF(S-C�
 § 2g� C-5D57?<6k;IF&C Nx2@� E �(CJ5�
 	 5<?Z0e5<; 5 �x.1,M7Y?30HGv7>@ ��,M;U:-?30e5<;=)J{
267>@-z4@-7�)C@-? 2-G|GvS+5J2/:+I n 
 �)2F� 3'6rB(8)G 2 q �"e�E 2 ����1 � ¥ � � V � 
 M'M/V<£iM'jIM� � ¦  ¦ 2<� ;I6r?<:<:K?'C ��2 ¦�;I:KSJ3'F(C!
 '*;62-G|GvS[5��f0K.P24?Z0e5<;�)C:+I%@-.6@ �"5<S ?KI%@*5+Gv?30K.P247
:+5<;%?ZS[5<7%5 �yQ40 �_,|)-0e5<;�GvS+5C:+@+)+)C@+) 
 ©ª���M©$��� 3�=(C-: 2¢� ;/G � 21� F4;I: 2<� 8(6rCJ5 2
1�� � ¥ � �"� � 
 � o4£Ü¥4 � � � 	 	  � 2 	�2<� �(C-F 

� 2 	 ?<U"; C Nx2 	 3IGD3�
�� ;%03wJ,%@-;U@+)+)_24;vQ�@��f0>)-?!@-;U:+@_5 � zC0>)C:+5C) 

0K?���)C5<7Y,/?30e5<;=)�5 � �/@-;U@-ST247Y09B<@TQ�.6@T24;�:-,MS�z<24?3,MS[@��(5�� @TwJ, 24?30e5<;=) 
 � 3I8(5DF 2
� ?�� 2 	 CJ3'6 2 p�p � ¥ � � ¥ � 
 o/V � £io �'j� �vN  bu2³� 2/� T/;IF(E C �)20N B(578(S�� 
 	 5<?30e5<; 5 �17>@-z4@-7F)C@-?K) ���E.6@T24; :-,/S-z<24?3,/S+@ 

� 3'8(57F 2�� ?�� 2 	 CJ3'6 2 p�p � ¥ � � ¥ � 
 j'M � £ij �3¥� �vN(N  bu2³� 2 � T/;IF(E

 � 2 ��2LN 3'F(C-5�Ctq 2 � 29N 3I8(U";IF(?K=(?<E�
�� I=2<)C@ ?ZSt24;=)-0K?30e5<;=)
24;vQ��/@-;U@-St247Y09B<@TQ .65<?30e5<; ����.6@T24; :-,MS�z<24?3,MS[@ 
 � 3'6 2 q
; 2Y� ;/G � 2 zxa
� ¥ � �   � 
 ¥°¡ � o4£�¥�¥° IM� ¦7¦g ��2 ¦�;I:KSJ3'F(C&C ©�2 ¦4CJ5D57C-G7GA?�
�� 0>)C:-S[@-?A@ 
A?Z0K.6@ I/0 �<I�
T5<StQ/@-SE)C:+I%@-.6@+) �"5<S
zC0>)C:+5C)-0K?��~)C5<7Y,/?Z0e5<; 5 ����24.10K7Y?!5<;�
��=2/:+5 ����
��p@-7K7Y.P24; @TwJ, 24?30e5<;=) 
 � 8)6 2
� ;/G � 2 ��� � ¥ � � V � 
 M�¥ � £ MIV'V

¥ �



� ¦7¦    ��2 ¦�;I:<S-3'F(CWC © 2 ¦4CJ575DC-G7GA? 
 � 5<;%z4@-S �/@-;U:+@(24;v247 �C)-0>) �"5<S(2P:-792<)+)p5 � I/0 �<I�

5<StQ/@-Sy)C@-.10 
eD 2 �4St24;��40324;E2|Q4z4@+:-?30e5<;6)C:+I%@-.6@+) 
 N3�[�S� �)2�� 8)6kC-5 2�� F(;I: 2
p�a � ¥ � � � � 
 � ¡ � £ � V�¡� 	  ��2 �>2 	 5A;*e�ED3IF 
�� I%@xI%@T24? @TwJ, 24?30e5<;�)+I/S-0K;��C)P@-. �-@TQ|Q/@TQ Gv7924;U@q:-,MS�z4@+)
?!5PS[5<,/;vQxG%5<0K;%?�) 
 � 3'8(5DF 2�� ?�� 2 	 CJ3'6 2 1�� � ¥ � �"o � 
   � � £iM3¥*V� 	 �- ��2 	 ;IU'C C © 2tNx2 � ;I6r?<:KGD3'F 
�� I%@PI%@T24?�@TwJ, 24?30e5<; )+I/S�0K;��<0K;�� :+5<;%z4@��
Gv7924;U@�:-,/S-z4@+) 
 � 3'8(5DF 2�� ?�� 2 	 CJ3'6 2 1�p � ¥ � �'j � 
 j � £ � j� h qo q 2 � 2 h :K3�=)CJF C � 2 qt:<;/GAC-F 
�� ,M.6@-S�0e:T247~)C5<7Y,/?Z0e5<; 5 � )-?!5C:+I=2<)-?30e:
Q40 �p@-S[@-;%?Z03247F@TwJ,=24?30e5<;=) 
 § CJ57:<?KF 	 � C � �v3'5 � � N B(5D?KF(U'CJ5 £ �tC-5D:d;/U�
 ¥ � �  �2� � N  Nx2�� E �)CJ5 C �)2 �L2 N C-G �(?d;/F 
	� S[5<;%?�) GvS[5+G=2 �|24?30K;�����0K?KI :-,MS�z<24?3,MS[@ 

Q/@AG%@-;vQ/@-;%?*)AG%@+@TQ|{ 247 �/5<S�0K?KI/.�) �+2<)C@TQ~5<; ��24.10K7Y?!5<;�
��=2/:+5 �J0 �"5<S�.1,/792 

?Z0e5<;=) 
 �)2F� 3'6kB)8)G 2 q �"e�E 2 �(� � ¥ � � � � 
 ¥4 4£ZV �� q §  q 2}§ ;/:<=(? 
�
 wJ,=2CBJ0e5<;%0 Q40 �p@-S[@-;/BJ03247Y0 )-?A5C:T2<)-?Z0e:+I%@ @ 2-G|Gv7Y0e:T2CBJ0e5<;%0 

§ 3':K3'U'F4; � � 2³��2 �O2 
 ¥ � �IV(2� q��  ��2 q�;I3':K?<F(?sC � 2 �tCJ57=(?�
 'p) �<.*Gv?A5<?Z0e:�24;vQ�;%,M.6@-S�0e:T247F24;v247 �C)C@+)15 � ?KI%@
.6@T24; :-,/S�z<24?Z,/S[@ �(5�� ��0K?KIO2 )AG=2/:+@ 
#Q/@AG%@-;vQ/@-;%? S[@-792 ��24?30e5<; G=24St24.6@-?!@-S 

� E�e�6rB)GD3IGA?KS � F4;I:Qe�ED?<E a � ¥ � �   � 
 �'� M1£ � o/V� N  �)2 �L2 N C-G �(?d;IF 
 D @-z4@-7 )C@-?�)�.6@-?�I%5JQ<) { @-z45<7YzC0K;�� 0K;%?A@-S�� 2/:+@+) 0K;��/@+5<. 

@-?ZS�� c � ,/03Q~.6@+:+I=24;%0e:+) c :+5<.*Gv,/?A@-S zC0>)-0e5<; 24;vQ .P24?A@-S-03247 )C:-0e@-;U:+@+) 
 £
© C-B(5D?KF"GACJ= 2�£�� ;I69P(57?<=(U'Ce� � 2 � 2 q 2 
 ¥ � � j�2� NB   �)2 �L2�N C-G �(?d;/F 
�� ,M.6@-S�0e:T2471247 �/5<S�0K?KI/.�) �"5<S GvS[5+G=2 �|24?30K;�� 0K;%?A@-S � 2/:+@+)J{
� 24.10K7Y?A5<;�
��=2/:+5 �J0 @TwJ,=24?Z0e5<;=) 24;vQ :+5<;=)C@-S�z<24?Z0e5<; 792 � ) 
 � 3I8(5DF 2¤� ?�� 2
	 C-3'6 2 p@� � ¥ � � ¡ � 
 ¥#M3¥Þ£�¥#j3¥� N 	  q 2|h�2XN 6k3I:d;I5 ��?KC � ?KSJH C 	�2;�L2 	 5DCJ:K:�
 ' :-792<)+) 5 �l.65<;U5<?A5<;U@
0K;%?!@-SgG%5<7924?30e5<; )C:+I%@-.6@+) 
 �)2F� 3I6kB(8�G 2 q �"e�E 2 ��~0� � ¥ � �   � 
 V'M�¥Þ£ VIV�¡� N �! � 2 � 2 N �+8 
�
 )+)C@-;%?Z03247K7 � ;U5<;�
T5C)C:-0K7K7924?!5<S�� 24;vQ � @-S�0 �<I/?!@TQ @+)+)C@-;%?303247 

7 � ;U5<;�
T5C)C:-0K7K7924?!5<S�� )C:+I%@-.6@+) �"5<S I �+G%@-S��-5<7Y0e: :+5<;=)C@-S�z<24?Z0e5<; 792 � ) c
0K; 2|Q|24zC;U:+@TQ ;%,M.6@-S�0e:T247 2-G|GvS[5��f0K.P24?30e5<; 5 �l;U5<;%7Y0K;U@T24S I �+G%@-S �-5<7 

0e: @TwJ,=24?30e5<;=) 
 b CJSfGA8(57C � 3IGAC-E ?<F � ;�G �(C-F4;/GA?KSJE � ������� ED8)P(EDC-5D?<C-E	� 

N B(57?<F(U'C-5 £ �tCJ5D:<;IU�
 ������� 
 � ¥ � � � � 
 M�  � £ZV"M� 

 <¡



� N �  � 2 ��2�N 3'F)CJ5�C �L2 � 3'8(HJ? 
 ' )-?!5C:+I=2<)-?30e: S[@AGvS[@+)C@-;%?e24?Z0e5<; �"5<S~.6@T24;
:-,MS�z<24?3,MS[@x? ��G%@ �/@+5<.6@-?3S�0e: �(5�� ) 
 £ qt57CJB(57?<F"G £ 
  <¡�¡�¥� �  �)2 �L2 � �(3I5DB�C�
 
 7>@-.6@-;%?e24S�� ?A5+Gv0e:+) 0K; Q40 �p@-S[@-;%?303247 �/@+5<.6@-?ZS�� n 
 £
� 3'5D57CJSfGACJ=L5DC-B(5D?KF+G�3Ic�G �(C ¥ � o � 3'5D?KU'?<F4;/: £4N B(5D?KF(U'C-5 £ �tC-5D:<;IU�
 � C �¨£ �v3'5 � 

� C-?<=(C-:<P�CJ5DU § C-5D:K?<F 
 ¥ � � V

 �¥



� d>o jmlnikwEd�irb aco {nd

� 6k?KCJ?
5D?<F)U'5A;IH-?d;I6rCJF"GD?�T/;IF(F)3 ;I:�B(5D3Ic�C-EDE73'5DC�5DC-:d;/GD3'5DC © 3'P�CJ5�GA3�¦4CJ575DC-G7GA? 
@S	�(C
6k? �4;`SJ3'E�GO;IF"GAC-6kC-F"GACgE7CJU'8)?KGA3&CkUI8(?<=4;�GA3`F(CJ:K:mlnCJ:d;/Px3'5D;IHJ?K3'F(C�=(? �+8(C-E7GO;`GACJE7? �(F(3
;I:<:�l C-ED?KGD3 �4F4;I:KC 2
� :<:<;r6r?d;9c�;I6r?<UI:<?d;LS	�(C>F(3IF 6k? �(;g6g;/?@3'E7GA;ISJ3':<;/GA3rF(C-:<:<C E7SJCJ:QGACLEDSJ3I:d;IE�GA?<S	�)CLCL6k?
�4;rE7CJ6rB(5DC ?KF(SJ3'5D;IU'U'?<;/GA3>F(CJ?@6r3'6rCJF"GA?$=)?� rSJ?K:<? 2
� ¦45A;/F(SJC-EDSJ3�
�S-3'6rB4;IU'F(3r=(?@E�GA8(=(?�B�CJ5 GA8)G7GA?0U':K?@;IF(F(?0=(C-:0:<?<S-CJ3�C =(CJ:K:mln8(F(?QT'CJ57ED?QG/R;�

S	�(C�6k? �4; EDB(573'F4;/GD3 ;I=�?<F"GA5D;IB(5DC-F(=(C-5DC�:<3 E�GA8(=)?<3 =(C-:<:d;k6g;/GDCJ6k;/GA?KS*;rC�S	�(C�6k?�RC
E7GO;�GA3k;ISJSJ;IF"GA3rF(CJ?@6r3'6rCJF"GA?$B)?OR8 =(?� rS-?<:<? 2
� = � :<C-EDED;IF(=(5D;rC�;9GA8)G7GA?@S-3':<3'573�S	�(C��4;IF(F(3rSJ57CJ=(8�GA3r?<F 6kC ?KF ��8)CJE7GD?�;IF(F(? 2

 ¢ 


