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

� �"�
#�	���� �$��������	����

%'&

(*),+.-/) &10325476$8:9 -;) 6�< ) 6

0
=/> )@?/AB?C?/D %FE A =G= )@H =G9I=/> )KJ 47L D 2M=N&O9 J
P > )KQ 6 AMR7)S-;?;A =T&O9 JUQ =/47>

A 61VF4 - = A 472 JWD 2YXZ2525E ) 6[=\9 J =/> )]-/)@^_DFAM-/) E ) 6_= ?`J 9 - =/> )KH�)Sa7-/)S) 9 J

b 4 ? = )S- 9 Jdc L AM) 6�L )

e3) VF4 - =/E ) 6_=f9 Jdg 9*EhV D = )S-3c L AM) 6�L )

P > )KQ 6 AMR7)S-;?;A =T&O9 JUQ =/47>

e3) L ) Ei% )S-kj@l7l7l



g 97V'& -;A5a >[= L� (7),+ -/) &O0325476$8 9 -/) 6�< ) 6 j@l7l7l

03252�� A5a >[= ? � )@?G)S-/R7)@H



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

&('*),+.-0/213&546-87 9:46; ; 1=<�<>+.+ ?*),),-64@/.?*A

9 J 4h=/> )@?/AB?C?/D %FE A =G= )@H %_&

(7),+ -/) &O0325476$8 9 -/) 6�< ) 6

P > AB? =/> )@?/A5? >F4 ? % )S) 6 -/) 4 H %_& ) 47L;> E ) Ei% )S- 9 J =/> )IJ 9*252M9CB A 6 a ?/D V )S-/R A5? 9 - & L,9*EIE A =G= )S) 476 H
%'&OEI4EDG9 -;A =N& R 97= ) >�4 ? % )S) 6 J 9 D 6 H =G9 % )]? 4 = AB?GJ 47L,=G9 - &GF

HJILKCMONQP R 2B2 ) 6 � A 2M9 +

S 4 - &O8 A 6 H�? = - 9*E

( 9 ?G) VF>UT 47L >�4 - &



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

� 1�� ?2A - + ?�� 1�� � ?*),),-64@/.?2A

P 9I=/> ) S - 4 HFD 4 = )kg 9 D 6FL A 2 9 J =/> ) Q 6 AMR7)S-;?/A =N& 9 J Q =/47>��

� >�4 R7) -/) 4 H =/> ) =/> )@?/A5? 9 J (7),+ -/) & 0 2B476 8:9 -/) 6�< ) 6 A 6 A = ? XZ6�472 J 9 - E 476 H >�4 R7)
J 9 D 6 H =/>�4 =
	 j��dA = ? J 9 - EI4 =�
'L A =/4 = A 9*6 ? 
_476 H % A %Z2 A 9 a7- 4 VF> A L ? =N&'2 ) 4 -/) L,9*6 ?;A5? = ) 6_= 476 H 47LSL ) V�=/4 %Z2 )��
	�� � A = ? A 252 D�? = - 4 = AMR7) EI4 = )S-;A 472 ? A 6�LS2 D�H�A 6 a X a*D�-/)@? 
_=/4 %F2 )@? 
�476 H L;>�4 - = ? 4 -/)]A 6 VZ2547L )�� 476 H 	�� � =/> )
XZ6�472 EI476 D�? L - A V�= A5? ? 4 = A5?/J 47L,=G9 - &k=G9K=/> ) c�D V )S-/R'AB? 9 - & g 9*EIE A =G= )S) 476 HhA5? -/) 4 H & J 9 -d?/D %FE A5?/?/A 9*6
=G9 P > ) S - 4 H�D 4 = ) c L;>�9'9*2 F

� K���� R 252 ) 6 � A 2M9 +
HJILK M N�������� ��N"! M$#�%CN"&	H'%�()(#M*�����+�

0 V�V - 9 R7)@H$J 9 - =/> )Kb 4ED 9 -3e ) VZ4 - =/E ) 6_=

�C97% )S- = � F-, )@?/? 2 )S-
HJILK M N/. � � K10

0 V�V - 9 R7)@H J 9 - =/> ) S - 4 H�D 4 = )kg 9 D 6�L A 2

e 4 R'A5H c F g >�4 VFE 476
� � K�02%1354 I��76�N K98��LK��"�:��; I�%�%�<



� ��� �
�"�"� �

P > AB? =/> )@?;A5? A 6[= - 9 H�D L )@? � ) L,9 R7)S- &�
 4 -/)@H�D 6 H 476_= -;D 2 ) 2 ) 4 - 6 A 6 aO? & ? = ) E =/>�4 = V - 9 R'ABH�)@?]A E��
V - 9 R7)@H 47LSL D�- 47L,&O9 R7)S- 4 6 D Ei% )S- 9 J B A5H�) 2M& D�?/)@H E 47L;> A 6 ) 2 ) 4 - 6 A 6 ak? & ? = ) E ? F b 476[&OEI47L;> A 6 )
2 ) 4 - 6 A 6 a = ) L;>�6 A5^_D�)@? =/4�� ) 4 HFAMR'ABH�) �T476 H �TL,9*6 ^'D�)S- 4 V�V - 9*47L;>I=G9k2 ) 4 - 6 A 6 a B > )S-/) %'& ? 9*E ) VF4 - =d9 J
=/> ) V - 97%F2 ) E A5? ? 9*2 R7)@H 
[476 H =/> ) 6 J 9 L D�? = D�- 6 ? =G9K=/> )`-/) EI4 A 6 A 6 a 
 D 6 ? 9*2 R7)@H V 9 - = A 9*6 F 0 25=/>�9 D�a >
=/> A5? 4 V�V - 9*47L > 9 J = ) 6 2 ) 4 H�?3^'D�A L�� 2M& =G91L,9*6�L A5?G) ? 9*2 D = A 9*6 ? 
 A = AMa 6�9 -/)@? =/> ) 97V�V 9 - = D 6 A =T&1=G9 4 H�H
- 97% DF? =/6 )@?/? F � ) L,9 R7)S- & )	� VF2M9 A = ? =/> ) H 4 =/4h%'& ?G) 4 - L;> A 6 ahJ 9 - 4 H�H�A = A 9*6�472�
 -/)@H�D 6 H 476[= -;D 2 )@? =/>�4 =
LS476�4 HFH - 97% DF? =/6 )@?/? 476 H�A EhV - 9 R7) V -/)@H�A L,= AMR7) 47LSL D�- 47L,&GF � 6�4 H�H�A = A 9*6 =G9 -/)@H�D 6 H 476[= - D 2 )@? 

� ) L,9 R7)S- & 472 ? 9 >�476 H 2 )@? E AB?/?/A 6 ahR 472 D�)@?3H�AY+ )S-/) 6_=/2M&O=/>�476 EI9 ? = ? & ? = ) E ? 
Z6�47E ) 2M& %_& A5a 6�9 -;A 6 a
=/> ) E %.97=/> H�D�-;A 6 a -;D 2 )Ka7) 6 )S- 4 = A 9*6 476 H LS254 ?/?;A XZLS4 = A 9*6 F�
 A 6�472525&�
 � ) L,9 R7)S- & A 6_= - 9 H�D L )@? 4 6 ) B
-;D 2 ) B )@AMa >_= A 6 a ? L;> ) E ) LS47252 )@H$R7) L,=G9 - E 4 a 6 A = D�H�) =/>F4 = L,9*6_= -;A % D = )@? =G9 =/> )iA EhV - 9 R7)@H$-/)@?;D 2M= ? F
P > AB? =/> )@?;A5?hH�)@? L -;A % )@? � ) L,9 R7)S- & 476 H ? >�9EB ? -/)@?/D 2M= ? L,9*EhVF4 -;A 6 a A = =G9 g�� � 
 � ��
�
 R � 
 476 H
g�� F�� F � ) L,9 R7)S- & a7) 6 )S- 47252M& 47L > AM)SR7)@? % ) =G= )S- V )S-/J 9 - EI476�L ) 47L - 9 ?/? 4 R 4 -;AM) =N& 9 J 2 ) 4 - 6 A 6 a =/4 ? � ?
476 H$AB? B\9 - =/>_&19 J L,9*6 ?/A5H�)S- 4 = A 9*6 Bf> ) 6 ?G) 2 ) L,= A 6 a 4I2 ) 4 - 6 A 6 ah? & ? = ) E F



�
�
� �
��� � �

�����������
	��
����������������������������������������������������������������������������������������������������������� A5R

��� ��������� ����� ��������������������������������������������������������������������������������������������������� R A5A

��� ��������� ��� � ���!������������������������������������������������������������������������������������������������� R A5A5A

	�"#��$����%�&�

'�( �*) �����!+ � 	�� � � ) ����������������������������������������������������������������������������������������� j

j F j g 9*6�L ) V�= g 254 ?/?/A X )S-;? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j
j F*� g 9*EIEh9*6 0fV�V - 9*47L;> )@? =G9-, D�A 2 H�A 6 ahg 9*6�L ) V�= g 254 ?;?/A X )S-;? F F F F F F F F F F F F F F F F �
j F*� F j g 9 R7)S-;A 6 a 0 2 a 9 -;A =/>�E ? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F �
j F*� F*� e ) L AB?/A 9*6 P -/)S)@? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F �

j F*� 0 HFH�A 6 a � )@H�D 6 H 476�L,& =G9 g 254 ?/?;A X )S-;? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F .
j F � 0 b 97= AMR 4 = A 6 a R � 47EIVF2 ) F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F /
j F � F j b A5?;?/A 6 a10 472 D�)@? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F l
j F � F*� 
d-/)SR A 9 D�? 25& Q 6 ?G)S) 6 0 472 D�)@? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F l
j F � F*� c 9*2 D = A 9*6 � � )@H�D 6 H 476�L,&�F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F l

j F�� c D EIE 4 - &$F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j*2
34( ����	�5 � ��� �6) +7� ) +8��� � �9���%+;:<����5;��������������������������������������������� j7j

� F j b 47L > A 6 ) 8 ) 4 - 6 A 6 a F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j7j
� F*� g 9*6�L ) V�= g 254 ?/?/A X )S-;? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j �
� F*� g 9 R7)S- A 6 a 032 a 9 -;A =/>�E ? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j �

� F*� F j 0>= F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j �
� F*� F*� g�� � F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j �
� F*� F*� � � 
 
 R �6F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j	�

� F � � )@H�D 6 H 476_= g 9 R7)S-;A 6 a 0 2 a 9 -;A =/>�E ? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j	�
� F � F j g )@? =/6 A �O476 H , - 4 = �79�F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j	�
� F � F*� e 0 � �@? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j �

� F�� e3) L A5?/A 9*6 P -/)S)@? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j �
� F�� F j g�� F�� F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j .
� F�� F*� � e ��F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j .

A�( �B���%+ �6) +�� ) ��	!��C
�%� �*)D� � �>� �!� � ��"#EF��������������������������������������� j /
� F j 0 � 9*6 -/)@HFD 6 H 476_= � D 2 ) 8 ) 4 - 6 )S- F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j /

� F j F j � 9*6 -;)@H�D 6 H 476_= � D 2 ) S ) 6 )S- 4 = A 9*6 B A =/> g�� �5F F F F F F F F F F F F F F F F F F F F F jHG
� F j F*� � D 2 ) R R 472 D 4 = A 9*6 b ) = - A L ? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � 2
� F j F*� g 254 ?/?/A XZLS4 = A 9*6 B A =/> g�� ��F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F ���

� F*� � ) L,9 R7)S- &�F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F ���
� F*� F j � )@H�D 6 H 476[= � D 2 ) S ) 6 )S- 4 = A 9*6 B A =/> � ) L,9 R7)S- &�F F F F F F F F F F F F F F F F F F F F ���



� F*� F*� g 254 ?/?/A XZLS4 = A 9*6 B A =/> � ) L,9 R7)S- & F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � l
� F*� F*� � D 2 )���)@AMa >_= A 6 a b ) = -;A L ? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � 2

� F*� c D EIE 4 - &$F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � j
� ( ����� �6� �!�!��������������������������������������������������������������������������������������������������������� ���

� F j P > )Ke 4 =/4 c ) = ? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F ���
� F*� P > ) 032 a 9 -;A =/>FE ? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � �
� F*� P > ) � )@?/D 2M= ? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � .

� F*� F j��3R7)S- 47252�� )@?/D 2M= ? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � .
� F*� F*� P > ) R + ) L,=C9 J �Na 6�9 -;A 6 aIb A5?/?/A 6 a10 472 D�)@? F F F F F F F F F F F F F F F F F F F F F F F F � /
� F*� F*� P > ) R + ) L,=C9 J 0 ) L,=G9 -]b 4 a 6 A = D�H�) F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � l
� F*� F � P > ) R + ) L,=C9 J � )@H�D 6 H 476�L,& F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � 2

� F � 0 6F472M& ?;A5? 9 J � )@H�D 6 H 476[= � D 2 )@? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F ��j
� F�� � D E % )S- 9 J � )@H�D 6 H 476[= � D 2 )@? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � �
� F . c D EIE 4 - &$F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � �

�4( 	-� ) 	 ��� � � � ) �
� ������������������������������������������������������������������������������������������� � .
� F j g 9*6_= -;A % D = A 9*6 ? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � .
� F*� 0fVFVF2 A LS4 = A 9*6 ? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � /
� F*� c AMa 6 A XZLS476�L ) 476 H R�� L AM) 6�L,& F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � G
� F � 
 D = D�-;) B\9 - ��F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � G

��� �>� ��� ) 	����7����������������������������������������������������������������������������������������������������� � 2

R'A



�$	 � � ��� ��	.������� �

j F j 0
%F4 ?/A L]L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F �
j F*� 
 2B4@&�� H 9*6�� =CVF2B4@& H 4 =/4 ?G) =5F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F �
j F*� � D 2 )@? L -/) 4 = )@H %_&14h%F4 ?/A L3L,9 R7)S-;A 6 a 472 a 9 -;A =/>FE J 9 - =/> ) VF254 &�� H 9*6�� =`VF254@& H 4 =/4 F F �

j F � 0
%F4 ?/A L H�) L AB?/A 9*61= -/)S) 472 a 9 -;A =/>�E F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F �

j F�� 0
%F4 ?/A L H�) L AB?/A 9*61= -/)S) L -;) 4 = )@H J 9 - =/> ) VF2B4@&�� H 9*6�� =CVF2B4@& H 4 =/4�F F F F F F F F F F F F F F .
j F . 0
%F4 ?/A L -/)@HFD 6 H 476_=`L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F /
j F / 0 ? &'6_=/> ) = A L H 4 =/4 ?G) = F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F G
j F G � D 2 )@? a7) 6 )S- 4 = )@H %_&14h%F4 ?;A L L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E J 9 - =/> ) ? & 6[=/> ) = A L H 4 =/4�F F F F F F G
j F l 
 9 ?/?/A %Z2 ) -/)@H�D 6 H 476[= -;D 2 )@? J 9 - =/> ) ? & 6[=/> ) = A L H 4 =/4#F F F F F F F F F F F F F F F F F F F F F F F j*2
� F j	��
���
���������������� F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F jHG
� F*� ��
������������������������ F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F j@l
� F*� ��
������ ����!�����"����#������"������ FGF F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � 2
� F �%$���&���'�����(�
���������������� F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � �
� F�� $���&���'�����(���������������������� F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � �
� F . $���&���'�����(���� ����!�����"����#������"�������� F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F � /
� F j � 9*6 -/)@H�D 6 H 476[= -;D 2 )@? V - 9 H�D L )@H %'& � ) L,9 R7)S- & J 9 - =/> )]R 97= )iH 4 =/4 ?/) = F F F F F F F F F F � �
� F*� � )@HFD 6 H 476_= -;D 2 )@? V - 9 H�D L )@H %_& � ) L,9 R7)S- & J 9 - =/> )]R 97= )iH 4 =/4 ?G) = F F F F F F F F F F F F � �



�$	 � � ��� � � � � � �

� F j�c D E EI4 - & 9 J =/> ) H 4 =/4 ?G) = ? F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F ���
� F*� � )@?;D 2M= ? 9 J L,9*EhVF4 -;A 6 a � ) L,9 R7)S- & =G9I=/> ) 97=/> )S- 472 a 9 -;A =/>FE ? = )@? = )@H F F F F F F F F F F F � /
� F*� � )@?;D 2M= ?`? >�9EB A 6 a =/> )]),+.) L,= 9 J A5a 6�9 -;A 6 a E AB?/?/A 6 akR 472 D�)@? F F F F F F F F F F F F F F F F F F � G
� F � � )@?;D 2M= ?`? >�9EB A 6 a =/> )]),+.) L,= 9 J DF?/A 6 a R7) L,=G9 - EI4 a 6 A = D�H�) F F F F F F F F F F F F F F F F F F � l
� F�� � )@?;D 2M= ?`? >�9EB A 6 a =/> )]),+.) L,= 9 JU-;)@H�D 6 H 476FL,& F F F F F F F F F F F F F F F F F F F F F F F F F F F � 2
� F . � )@?;D 2M= ?`? >�9EB A 6 a =/> ) L,9*E % A 6 )@H ),+ ) L,=UF F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F ��j

� F / c D E EI4 - & 9 J =/> ) 6 D Ei% )S- 9 JU- D 2 )@? V - 9 H�D L )@H F F F F F F F F F F F F F F F F F F F F F F F F F F � �



�
# �����
��� �

	�� �
� �
��� � �
	.�
�

� )@HFD 6 H 476�L,& A5? 476 ),+ ) L,= AMR7) B 4 &�=G9 A EhV - 9 R7)O- 97% D�? =/6 )@?/? F � > ) 6�L,9*E E D 6 A LS4 = A 6 a B A =/>
97=/> )S-;? A = A5? L,9*EIEh9*6 =G9 D�?G) -/) V ) = A = A 9*6 
d9 J = ) 6 ? 2 AMa >_=/2M& -/) B 9 -;H�)@H 
 =G9 -/)@A 6 J 9 - L ) 4 V 9 A 6_= 9 -
4 R 9 ABH E A5?/D 6 H�)S-;? =/476 H�A 6 a F � )@H�D 6 H 476�L,& A 6 = ) 2 ) VZ>�9*6 ) 6 ) = B\9 - � ? 4725259CB ? LS47252 ? =G9 % )O- 9 D = )@H
)SR7) 6$Bf> ) 6 4 2 A 6 � A5?dH 9EBf6 F 0 AM- VF25476 )@? 4 -/) H�)@?;AMa 6 )@H B A =/> -/)@H�D 6 H 476_= ? & ? = ) E ? =G9 ) 6 ?/D�-/) =/>�4 =�

)SR7) 6 A5J 9*6 ) ? & ? = ) E J 4 A 2 ? 
 =/> ) VF25476 ) B A 252 ? = A 252��Z&GF
P > AB? =/> )@?/A5?3? >�9EB ? =/>�4 = EI47L;> A 6 ) 2 ) 4 - 6 A 6 a LS476 % ) 6 ) XZ= JW- 9*E -;)@H�D 6 H 476FL,&GF � 6 VF4 - = A L D 254 - 


=/> A5? =/> )@?/A5? H�) Eh9*6 ? = - 4 = )@? =/>�4 = )	� VF259 A = A 6 a3-/)@H�D 6 H 476�L,& A EIV - 9 R7)@? =/> ) V )S-/J 9 - EI476�L ) 9 J L,9*6FL ) V�=
LS254 ?/?;A X )S-;? %'& 4 H�H�A 6 ah- 97% D�? =/6 )@?;? F 0 -/)@H�D 6 H 476_= 2 ) 4 - 6 A 6 a 472 a 9 -;A =/>�E LS472B2 )@H � ) L,9 R7)S- & A5? V -/) �
?G) 6_= )@H 476 H$)SR 472 D 4 = )@H 4 a 4 A 6 ? = ?G)SR7)S- 472 97=/> )S- 2 ) 4 - 6 A 6 ah? & ? = ) E ?fA 6�LS2 D�H�A 6 a g�� ��� ��� 
 � � 
 
 R �
� � � 
[476 Hhg�� F���� j ��� F P > ) -/)@?/D 25= ? J - 9*E = )@? = A 6 a =/> )C? & ? = ) E ? 9*6 = ) 6 H 4 =/4 ?G) = ? L,9 R7)S- A 6 a 4 R 4 -;AM) =T&
9 J 2 ) 4 - 6 A 6 a =/4 ? � ? 4 -;) V -/)@?/) 6[= )@H 476 H ? >�9CB =/>�4 = � ) L,9 R7)S- & a7) 6 )S- 472525&O9 D =GV )S-;J 9 - E ? =/> ) 97=/> )S-
? & ? = ) E ? F � )@?/D 2M= ? 472 ? 9 H�) Eh9*6 ? = - 4 = ) =/>�4 = AMa 6�9 -;A 6 a E A5?/?/A 6 a R 472 D�)@? Bf> ) 6$2 ) 4 - 6 A 6 ah-;D 2 )@? 476 H
D�?/A 6 a =/> ) E J 9 - LS254 ?;?/A XZLS4 = A 9*6 H�- 47EI4 = A LS472B2M& A EhV - 9 R7)@?]-/)@?/D 25= ? F 0 6 ) B�E ) = -;A LILS47252 )@H	��

�������
��������� ������
fA5?CA 6_= - 9 H�D L )@H 476 H$A = ?CD�?G)SJ D 256 )@?;? B > ) 6$L,9*6 ? = - D L,= A 6 a 2 ) 4 - 6 )S-;?`A5?`H�) EI9*6 ? = - 4 = )@H F

� �
� �"! #%$'&)(+*��-,/.10�0�2/3�&5460
0 ? & ? = ) E LS476�% )O? 4 A5H =G9 2 ) 4 - 6 AMJCA = A EhV - 9 R7)@? 4 ? 4 -/)@?;D 2M=K9 JC)	� V )S-;AM) 6�L ) � l � F b 47L;> A 6 )

2 ) 4 - 6 A 6 a A5? L,9*6�L )S- 6 )@H B A =/> H�)SR7) 2M97V A 6 a L,9*EhV D = )S- V - 9 a7- 47E ? =/>�4 = )	� > A % A =3=/> A5? =T&'V ) 9 J`A E��
V - 9 R7) E ) 6_= F P > )S-/) 4 -/) EI476_& =/4 ? � ? =/>�4 = J 472B2 D 6 H�)S- =/> ) > ) 4 HFA 6 a 9 J EI47L > A 6 ) 2 ) 4 - 6 A 6 aKA 6�LS2 D�H �
A 6 a V - 9 a7- 47E ? =/>�4 =i2 ) 4 - 6�=G9 VZ254@&�L;> ) L�� )S-;? 
 ? & ? = ) E ? =/>�4 =k2 ) 4 - 6�=G9 -/) L,9 a 6 A < ) >�476 H B -;A = A 6 a 

476 H - 97%.97= ? =/>�4 =f2 ) 4 - 61=G9 H�-;AMR7) F
P > AB? =/> )@?;A5?3J 9 L D�?G)@? 9*6 9*6 ) VF4 - = A L D 254 - EI47L;> A 6 ) 2 ) 4 - 6 A 6 a =/4 ? �5� % D�A 2 HFA 6 a L,9*6�L ) V�=KLS2B4 ?/?/A �

X )S-;? F g 9*6�L ) V�= LS2B4 ?/?/A X )S- ? =/4�� ) 4 ?G) = 9 J )	� 47EhVZ2 )@? =/>�4 = =T&'V AMJ & 4 L,9*6�L ) V�=39 - ?G) =f9 J L,9*6�L ) VF= ? F

 - 9*E =/> )@?G)K)	� 47EhVF2 )@? 
�L,9*6�L ) V�=CLS254 ?/?;A X )S-;? 2 ) 4 - 6 4 ?G) =`9 J VZ4 =G= )S- 6 ? =/>�4 = LS4 V�= D�-/) =/> ) L,9*6FL ) V�=
9 - L,9*6�L ) V�= ? F P > )@?/) VF4 =G= )S- 6 ? LS476 =/> ) 6 % )iDF?G)@H =G9 LS254 ?;?/AMJ &16 ) B )	� 47EhVF2 )@? =/>�4 =3=/> ) ? & ? = ) E
>�4 ? 6�97= ?G)S) 6k% )SJ 9 -/) F g 9*6�L ) V�= LS254 ?/?;A X )S-;? >�4 R7) % )S) 6 DF?G)@Hi?;D LSL )@?/?GJ D 252M& A 6i4 R 4 -;A5) =T&K9 J 2 ) 4 - 6 A 6 a



�

4 V�VF2 A LS4 = A 9*6 ?\A 6�LS2 D�HFA 6 a E )@H�A LS472 H�A 4 a 6�9 ?/A5? 
 H�) = )S- E A 6F4 = A 9*6I9 J L,9*6 ?/D E )S- L -/)@H�A = -;A5? �5
_476 H = )	� =
LS254 ?/?;A XZLS4 = A 9*6 F

� ��� �"!���� ! # � ( (%46! .1$��%&50 *�! ��� 2
,
	�2
#��
�"! #%$'& (+*��-,/.10�0�2/3�&5460

g 9*6�L ) VF= LS2B4 ?/?/A X )S- ? LS476 % ) % D�A 2M= A 6 4�6 D Ei% )S- 9 J B 4 & ? F P B 9 B A5H�) 25& D�?G)@H = ) L;>F6 A5^'D�)@?
J 9 - % D�A 2 H�A 6 a LS2B4 ?/?/A X )S- ? 4 -;) L,9 R7)S-;A 6 a 472 a 9 -;A =/>FE ? 476 H H�) L A5?;A 9*6�= -/)S)@? F P > AB?k?/) L,= A 9*6 % -;A5) �F&
H�)@? L - A % )@? =/> ) = B\93= ) L;>F6 A5^'D�)@? F 0 H�HFA 6 a`-/)@H�D 6 H 476�L,&3=G93LS2B4 ?/?/A X )S- ? B A 252 % ) H�A5? L D�?;?G)@HKA 6 c ) L,= A 9*6
j F*� F


�������
 �������������! #"%$& '�����)(+*-,#.
� 6 ) V 97V D 254 - E ) =/>�9 H J 9 - L -/) 4 = A 6 a LS254 ?/?/A X.LS4 = A 9*6 ? & ? = ) E ?fAB? L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E ? F S AMR7) 6

4 ?G) =\9 J )	� 47EhVZ2 )@? 4 ? )	� V )S-;AM) 6�L ) 
 L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E ? L -/) 4 = ) 4 2 A5? = 9 J � 
 F F F P0/ R � F F F - D 2 )@?
=/>�4 =fLS2B4 ?/?/AMJ & =/> ) )	� 47EhVZ2 )@? F
g 9 R7)S-;A 6 a 472 a 9 -;A =/>�E ? =/4�� ) 4 ? = - 4 AMa >_= J 9 - B 4 -;H H�AMR A5H�) �T476 H �TL,9*6 ^_D�)S- 4 VFV - 9*47L;> =G9 2 ) 4 - 6 A 6 a F

P > )@?/) 472 a 9 -;A =/>FE ?K? =/4 - =i%_& X.6 H�A 6 a 4 - D 2 ) =/>�4 =kL,9 -/-/) L,=/2M& LS254 ?;?/A X )@?K? 9*E ) 9 J =/> ) )	� 47EhVZ2 )@? F
P > AB? 6 ) B 2M&KL -/) 4 = )@Hh-;D 2 )\A5? 4 H�H�)@H =G9 =/> ) -;D 2 ) 2 AB? = 476 H =/> ) )	� 47EhVF2 )@? =/>�4 = A = LS254 ?/?;A X )@? 	 L,9 R7)S-;?��
4 -/) -/) Eh9 R7)@H F P > ) V - 9'L )@?;? A5? -/) V ) 4 = )@H B A =/>h=/> )f-;) EI4 A 6 A 6 a])	� 47EhVZ2 )@?\D 6[= A 2F47252�=/> ) )	� 47EhVZ2 )@?
4 -/) L,9 R7)S-/)@H F 0
%Z4 ?/A L L,9 R7)S-;A 6 a 472 a 9 - A =/>�E A5?`a*A5R7) 6 A 6 
 AMa*D�-/)Ij F j F
P > ) %F4 ?/A LOL,9 R7)S-;A 6 a 472 a 9 -;A =/>�E a7) 6 )S- 4 = )@? 476 9 -;H�)S-/)@H 2 AB? =i9 J -;D 2 )@? F P 9 LS254 ?;?/AMJ & 4 6 ) B 


V -/)SR A 9 D�? 2M& D 6 ?G)S) 6 A 6 ? =/476�L ) 
[=/> ) -;D 2 ) 2 A5? = A5?d?/) 4 - L;> )@HOA 6h9 - H�)S- F P > ) 6 ) B A 6 ? =/476�L )fA5? L > ) L�� )@H
4 a 4 A 6 ? = ) 47L;> -;D 2 ) =G9 ?G)S) AMJ =/> ) -;D 2 ) 4 V�VF2 A5)@? F � J]? 9 
 =/> ) LS2B4 ?/?/A XZLS4 = A 9*6 a*AMR7) 6�%_& =/> ) -;D 2 )
A5? 4 ?;?/AMa 6 )@H =G9 =/> ) 6 ) B A 6 ? =/476�L ) 476 H =/> ) ?G) 4 - L;> A5? >�472M= )@H F � J 6�9 -;D 2 ) EI4 =/L;> )@? 
 4 H�)SJ 4 D 2M=
LS254 ?/?;A XZLS4 = A 9*6 LS476 % ) 4 ?;?/AMa 6 )@H F

����" $�
2143 16587+9;:�� �=<?>�"�(
����"#32@BA�C4D4143?7E:�� "+F�� ����" �BG ����� "������ � � ��H%��I��J<2> �����

���K>�����"ML
�#������&�" "+F��N:�����"%�+O ���%�����%����� ��" "�� $�
2143 16587+9
���=< ��'��;34@4A�C4D41B3�7 &#��'��������N:�(P:�����"%�+O ���

Q O���"����N34@4A�C4D41B3�7 ���	�J<?>�"�(

�SR�T6U�VJW '�( ' F 0
%F4 ?/A L]L,9 R7)S-;A 6 a 472 a 9 -;A =/>FE



�

� 97= 472B2[L,9 R7)S- A 6 a 472 a 9 -;A =/>�E ?:a7) 6 )S- 4 = ) 9 -;H�)S-/)@Hk-;D 2 ) 2 A5? = ? F � 6 J 47L,=�
*=/> )S-;) 4 -/) EI476_& R 4 -;A 476_= ?
9 J =/> ) %F4 ?/A L 472 a 9 -;A =/>�E F�0 252�B\9 - � %_& L -/) 4 = A 6 a 4 -;D 2 ) =/>F4 =OL,9 R7)S-;? ? 9*E ) 9 J =/> ) = - 4 A 6 A 6 a
)	� 47EhVF2 )@? 
 -/) Eh9 R A 6 a =/>�9 ?/)h)	� 47EhVZ2 )@? 
 476 H L,9*6_= A 6 D�A 6 a1D 6_= A 2 47252 )	� 47EhVF2 )@? 4 -/) L,9 R7)S-/)@H FI036
472 a 9 -;A =/>�E J 9 - L -/) 4 = A 6 aID 6�9 -;H�)S-/)@H1- D 2 ) 2 A5? = ? B A 252.% ) A 6 R7)@? = A5a 4 = )@H 254 = )S- F
P 9 A 252 D�? = - 4 = ) =/> ) %F4 ?/A L L,9 R7)S-;A 6 a 472 a 9 - A =/>�E 
 L,9*6 ?/A5H�)S- 4 R 4 -;A 476_= 9 J =/> ) � VF254 &�� H 9*6�� = VF254@&��

H 4 =/4 ?/) = D�?G)@H %'& = D�A 6�25476 � j ��� F 
 AMa*D�-;) j F*� ? >�9EB ?hA 6 J 9 - EI4 = A 9*6 4 % 9 D =h=/> ) B ) 4 =/> )S- 9*6 4
VF4 - = A L D 254 - H 4@& 476 H Bf> ) =/> )S- 9 - 6�97= A = B 4 ? 4 a 9'9 H 9*6 ) =G9]VF254 & a 9*2 J F R 47L;> 2 A 6 ) 9 J A 6 J 9 - EI4 = A 9*6
A5? 476 )	� 47EhVF2 ) =G9 =/> ) 2 ) 4 - 6 A 6 a$? & ? = ) E F P > ) a 9*472 A5? =G9 L -/) 4 = ) 4 ? & ? = ) E =/>�4 =kLS476 V -/)@H�A L,=
Bf> ) =/> )S- A = AB? 4 a 9'9 H H 4@&1=G9OVF254 & a 9*2 J a*A5R7) 6 A 6 J 9 - EI4 = A 9*6$4 % 9 D =C=/> ) 9 D =/2M9_9 �5
F= ) EIV )S- 4 = D�-/) 

> D E A5H�A =T&�
*476 H B A 6 H F 0
L,9 -/-/) L,=\476 ? B )S- A5? 9*6 ) =/>F4 = A5? L,9*6 ?/AB? = ) 6[= B A =/> =/> ) = - 4 A 6 A 6 a3)	� 47EhVZ2 )@?
a*AMR7) 6 F

� 6 )	� 47E A 6 A 6 a =/> ) H 4 =/4 J - 9*E =/> ) VF254 &�� H 9*6�� =IVF254 & H 4 =/4 ?G) =�
 6�97= A L ) =/>�4 = 9*6 ) 47L;>
2 A 6 )
Bf> )S-;) �KO�"������������ ��'�����&�����"	� =/>�4 = > ����(��
� (������ F P > ) %F4 ?;A L`L,9 R7)S-;A 6 a 472 a 9 - A =/>�E
� B 9 D 2 H
4 H�H 4 -;D 2 ) �

5 ��� �8O�"����������
� ��'�����&���� "	��� 9��43�
;>�����(��
� (������

�����������! #"
�! # #$&%'�� )(+*-,�"#./ )%�021�"3,402576&") )8�029:57;&<2=:< >�?@02.A$B./"#,C8�9D./"#�2"# )8A8�E�"F1�"#.G8A%�$��H"F1�$�8I8�EB02.A,&")8'��02�J02.
$B5�02KL��9�%/8'��5M8ONP9�%	02�H�2$�.G8/%'�!8�029:5Q��$�%���9:./").#<

9 D =/2M9'9 � = ) EhV )S- 4 = D�-/) > D E A5HFA =T& B A 6 H &SR VF254 &TR
� O�����( F���" F �8H8F G������#� ���
� O�����( F���" F �8H8F "���O�� ���

��'���� &#����" F���" F �8H8F G������#� (����
����� � <������ F �8H8F G������#� (����
����� � &������ �����8< ��� G������#� (����
����� � &������ �����8< ��� "���O�� ���

��'���� &#����" &������ �����8< ��� "���O�� (����
� O�����( <������ F �8H8F G������#� ���
� O�����( &������ �����8< ��� G������#� (����
����� � <������ �����8< ��� G������#� (����
� O�����( <������ �����8< ��� "���O�� (����

��'���� &#����" <������ F �8H8F "���O�� (����
��'���� &#����" F���" �����8< ��� G������#� (����

����� � <������ F �8H8F "���O�� ���

�SR�T6U�VJW '�( 3 F 
 254@&�� H 9*6�� =fVF254@& H 4 =/4 ?/) =



�

P > ) 6 
 =/> )1J 9 D�-h)	� 47EhVF2 )@? L,9 R7)S-/)@H %'& =/>F4 = -;D 2 ) B\9 D 2 H % )1-/) Eh9 R7)@H JW- 9*E JWD�- =/> )S- L,9*6 �
?/A5H�)S- 4 = A 9*6 F P > ) 472 a 9 - A =/>�E,B 9 D 2 H L,9*6_= A 6 D�) = - & A 6 a =G9 XZ6 H - D 2 )@? =G9$LS254 ?/?;AMJ & =/> )I-/) E 4 A 6 A 6 a
= ) 6 )	� 47EhVF2 )@? F � =`E AMa >_= 6�97= A L ) =/>F4 =�B > ) 6 �8O�"����������
� ����� � � 476 H � � ����(���� G�������� � =/>�4 =
> ����(��
� (������ F P > )]J 9*252M9CB A 6 a -;D 2 ) LS4 V�= D�-;A 6 a =/> A5? B\9 D 2 H % ) 4 HFH�)@H F

5���� � �8O�"�������� � � ����� � ��� A�
�� � � � ����(���� G������#� ��� � 9��23�
P> ����(���� (������

P > ) =/> -;)S)$)	� 47EIVF2 )@? L,9 R7)S-;)@H %'&�=/> A5? -;D 2 ) B 9 D 2 H % )1-/) Eh9 R7)@H 476 H =/> ) V - 9 L )@?/? B 9 D 2 H
-/) V ) 4 =C9*6 =/> )]-/) EI4 A 6 A 6 ah?G)SR7) 6 )	� 47EhVF2 )@? F �f)	� =�
F=/> )]J 9*252M9EB A 6 a -;D 2 ) B\9 D 2 H % ) L -;) 4 = )@H F

5 � � F4O+<��#����"�( �
� F �8H8F ��� 9��23�
P> ����(���� ��� �

P > AB?\- D 2 ) L,9 R7)S-;? J 9 D�-C)	� 47EhVF2 )@? 
�2 ) 4 R A 6 a =/> -/)S)iD 6�L,9 R7)S-;)@H F P > ) 6 )	� = -;D 2 )

5�� � �8O�"�������������� O�����( ��� 9 �23�
P> ����(���� (������

B 9 D 2 H LS4 =/L >�= B\9�9 J =/>�9 ?G) F P > )$-/) EI4 A 6 A 6 a�D 6�L,9 R7)S-/)@H
)	� 47EIVF2 ) B 9 D 2 H % ) LS4 D�a >[=O%_&
4 H�H�A 6 a =/> )KJ 9*252M9CB A 6 ak-;D 2 ) �

5 ��� �KO�"����������
� ����� � ��� 9 �23�
P> ����(���� ��� �

P > ) L,9*EIVF2 ) = ) 2 A5? =`9 J -;D 2 )@? L -/) 4 = )@H %'&1=/> ) %Z4 ?/A L]L,9 R7)S- A 6 a 472 a 9 -;A =/>�E A5?C? >�9EBf6 A 6 
 A5a*D�-/)
j F*� F P > ) 6 D E % )S-;? =G9O=/> )K- AMa >[=34 -/) 2 A 6 ) 6 D E % )S-;?CJ 9 -3-/)SJW)S-/) 6�L ) F P > AB? 2 A5? =C9 J - D 2 )@? LS4 V�= D�-/)@?
=/> ) )@?/?G) 6FL ) 9 J 4 a 9_9 H H 4@& =G9 VF254 & a 9*2 J 
:4 =K2 ) 4 ? =]47LSL,9 -;H�A 6 a =G9 =/> ) = - 4 A 6 A 6 a )	� 47EhVZ2 )@? =/>�4 =
B )S-/) a*AMR7) 6 F � > ) 6OV -/)@?G) 6_= )@H B A =/> A 6 J 9 - EI4 = A 9*6 4 %.9 D = 4 6 ) B H 4 &�
'=/> ) ? & ? = ) E B 9 D 2 HO?G) 4 - L >
=/> A5? 2 A5? = 9 J -;D 2 )@? 
 A 619 - H�)S- 
�476 H -;) = D�- 61=/> ) LS2B4 ?/? 9 J =/> ) X -;? = -;D 2 ) =/>�4 =fE 4 =/L;> )@? F

5 ��� �KO�"����������
� ��'�����&�����"	��� 9 �23�
N> ����(���� (������ 	 j��
5 ��� � �8O�"������������ ����� � ��� A�
�� � � � ����(��
� G�������� ��� � 9 �23�
P> ����(��
� (������ 	�� �
5 ����FBO�<�������"�( ���
F �8H8F ��� 9��43�
;>�����(��
� ��� � 	�� �
5 ��� �KO�"����������
��� O�����(	��� 9��43�
;>�����(��
� (������ 	 � �
5 ��� �KO�"����������
� ����� � ��� 9 �23�
P> ����(���� ��� � 	 � �

� R T6U�VJW '�( A F � D 2 )@? L -/) 4 = )@H %_&14h%F4 ?;A L]L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E J 9 - =/> ) VF254 &�� H 9*6�� =CVF254 & H 4 =/4



�


������ � � ���?��.K�&�������+��� .
036�97=/> )S- E ) =/>�9 H�J 9 - % D�A 2 H�A 6 a L,9*6�L ) V�=ILS2B4 ?/?/A X )S- ?kAB?kH�) L A5?/A 9*6�= -/)S)@? F 0 ? B A =/> L,9 R7)S-;A 6 a

472 a 9 -;A =/>�E ? 
 H�) L A5?;A 9*6 = -;)S)@? =/4�� ) 4 HFAMR'ABH�) �T476 H �TL,9*6 ^'D�)S- 4 V�V - 9*47L >k=G9K2 ) 4 - 6 A 6 a F 0 H�) L AB?/A 9*6i= -/)S)
472 a 9 -;A =/>�E ? =/4 - = ? %'& L,9*6 ?/A5H�)S-;A 6 a =/> )]JWD 2B2 ?G) =`9 J = - 4 A 6 A 6 ak)	� 47EhVZ2 )@? 4 R 4 A 254 %F2 ) 
�% D = A 6 ? = ) 4 H 9 J
?G) 2 ) L,= A 6 a =/> ) % )@? =:4 =G= -;A % D = ) � R 472 D�) VF4 AM- ? 	 ?/D L;>i4 ? �8O�"�������� � ��� O�����( ��� 4 ? H 9*6 )dA 6]4CL,9 R7)S-;A 6 a
472 a 9 -;A =/>�E 
\4 H�) L A5?/A 9*6 = -;)S) 472 a 9 -;A =/>FE ?G) 2 ) L,= ? =/> ) % )@? =I4 =G= -;A % D = ) 	WV )S- >F4 V ? �KO�"�������� � 476 H
L -/) 4 = )@? 43% - 476�L;> J 9 -U) 47L > V 9 ?/?/A %F2 )dR 472 D�) 9 J =/>�4 = 4 =G= -;A % D = ) 	 ��� O�����(	� 
 � ��'�����&�����"	� 
 � ����� � �1� F
R � 47EhVF2 )@? 4 -;) VF4 ?/?G)@H H 9EBf61=/> ) 4 V�V - 97V -;A 4 = ) % - 476FL;>1%F4 ?G)@H 9*61=/> )@AM-`R 472 D�) J 9 - =/> ) 4 =G= -;A % D = )
% )@A 6 a = )@? = )@H F �NJ 472B2 )	� 47EhVF2 )@? 4 = 4kL;> A 2 H 6�9 H�) % ) 259*6 a =G9k=/> ) ? 47E ) LS2B4 ?/? 
'=/>�4 = 6�9 H�) % ) L,9*E )@?
4k2 ) 4 J 6�9 H�) =/>�4 = -;) = D�- 6 ? =/> ) LS254 ?/? > ) 2 H %_& =/> ) )	� 47EhVF2 )@? A 6 A = F � =/> )S- B A5?G) 
'=/> ) V - 9 L )@H�D�-/)3A5?
-/) V ) 4 = )@HI-;) L D�-;?/AMR7) 25& J 9 - ) 47L > 6 ) B�L;> A 2 H 6�9 H�) 
[L,9*6 ?/ABH�)S-;A 6 a 9*6�25&i=/> )f)	� 47EhVZ2 )@? 4 =\=/>�4 = 6�9 H�) F
0
%F4 ?/A L H�) L AB?/A 9*61= -/)S) 472 a 9 -;A =/>�E AB?`? >�9CB 6 A 6 
 AMa*D�-/)Ij F � F
g 254 ?;?/A XZLS4 = A 9*619 J 6 ) B A 6 ? =/476�L )@? B A =/> H�) L A5?/A 9*6 = -/)S)@?3? =/4 - = ? 4 =f=/> )i- 9_97=36�9 H�) F P > )KR 472 D�)

A 6 =/> ) 6 ) B A 6 ? =/476�L )KJ 9 - =/> ) 4 =G= -;A % D = ) 4 =f=/> )K- 9'97= 6�9 H�)KA5?CDF?G)@H =G9 H�) L A5H�) B > A L;>$% - 476�L > =G9
= - 4 R7)S-;?G) F � J =/> ) L;> A 2 H 6�9 H�)`-/) 47L > )@H AB? 4 2 ) 4 J 6�9 H�) 
 A =dV - 9 R'A5H�)@? =/> ) LS254 ?;?/A XZLS4 = A 9*6I=G9i4 ?/?/A5a 6h=G9
=/> ) 6 ) B A 6 ? =/476�L ) F � J =/> ) L;> A 2 H 6�9 H�)CA5? 6�97= 4K2 ) 4 J 
*=/> ) 6h=/> ) 4 =G= -;A % D = )C? =G9 -/)@H =/> )S-/)fA5? L > ) L�� )@H
476 H 4 6 ) B % - 476�L > = - 4 R7)S-;?G)@H F P > A5? V - 9'L )@?/?`AB?`-/) V ) 4 = )@H$D 6_= A 2 4I2 ) 4 J 6�9 H�)KA5? -/) 47L > )@H F
P > AB? 472 a 9 -;A =/>�E A5? % )@? = A 2B2 D�? = - 4 = )@H B A =/> 476 )	� 47EhVF2 ) F g 9*6 ?;A5H�)S- =/> ) � VZ254@&�� H 9*6�� =iVF254@&��

H 4 =/4 ?G) =C2 A5? = )@H1A 6 
 A5a*D�-/)hj F*� F P > ) %F4 ?;A L H�) L A5?/A 9*6O= -/)S) 472 a 9 -;A =/>�E B 9 D 2 H L -/) 4 = ) =/> )]H�) L AB?/A 9*6
= -/)S) ? >�9CBf6 A 6 
 AMa*D�-/)Ij F�� F

����"%
�� �43;:��%��� �J<?>�"�( ������" �������
����" 32@4A+C2DB143�7 :�� "+F�� �#��" �BG ����� "������ � � �?H%�BI��J<2> �����

�8G �����;32@BA�C4D4143?7 ��" 
�� �43;:������#�?H "�� "+F�� ���J< ��&�������� "+F��#� L
< ����� 
�� �23 � �����BG ������� ����"+O���� "�F���" &��������

Q �����#� L
�#������&�" "�F��N:���� " ��"�"����=:4O�"�� "��;:����#� & F��#�
�������8H#� "�F�� �#������&�"���� ��"�"�� � :4O�"��	"�� 
�� �43
&�������"�� �N:����#� & F�G���� ����&=F >��������=: ���	'����KO��%�BG "+F��%��"�"����=:4O�"��
�#�#���P32@BA�C4D4143?7 ��� � �#:������ &=F���� :��������%��� '����JO��
���8>�����" G����%"�F��N32@4A+C2DB143�7 ��" ����&=F%��� � &=F ����� 
�� �23

Q

�SR�T6U�VJW '�( � F 0
%F4 ?/A L H�) L A5?/A 9*61= -;)S) 472 a 9 -;A =/>FE



.

9 D =/259_9 �

> D E ABH�A =T& (���� B A 6 H &

(���� ��� ��� (����

�������� �
�������	�



�
�������������

� � � � � � � ���
�������

���� �
�	�
� �!�#" $ $ $ $&%

' ��( ' ���� �
�)� ��� $ $ $ $&%

* ��"+���

� R T�U VJW '�( � F 0 %F4 ?/A L H�) L A5?/A 9*6O= -/)S) L -/) 4 = )@H$J 9 - =/> ) VZ254@&�� H 9*6�� =`VF2B4@& H 4 =/4

, 97=/> L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E ? 476 H H�) L A5?/A 9*6 = -/)S)@? 4 -/) B A5H�) 2M& D�?G)@H = ) L >�6 A5^'D�)@?KJ 9 - % D�A 2 H�A 6 a
L,9*6�L ) V�= LS254 ?/?;A X )S-;? F , 97=/> 472 a 9 -;A =/>FE ? 4 -/)i-/) 254 = AMR7) 25& ) 4 ? & =G9 D 6 H�)S-;? =/476 H 476 H %.97=/> V - 9 H�D L )
L,9*6�L A5?/) LS254 ?/?;A X )S-;? F � 6 =/> )@A5- ),+ 9 - = =G9 % D�A 2 H 4 L,9*6�L A5?/) ? 9*2 D = A 9*6�
 >�9CB )SR7)S- 
 % 97=/> = ) L;>F6 A5^'D�)@?
AMa 6�9 -;) =/> ) 97V�V 9 - = D 6 A =T& =G9i% ) 6 ) XZ= JW- 9*E�97=/> )S- a 9'9 H VF4 =G= )S- 6 ? A 6I=/> ) H 4 =/4 F P > ) 6 )	� = ?/) L,= A 9*6
V - 97V 9 ?G)@? B 4@& ? =/>�4 = -/)@H�D 6 H 476�L,& L,9 D 2 H 4 H�H - 97% D�? =/6 )@?;? =G9I=/> )@?G) = ) L >�6 A5^'D�)@? F

� � , � 	 	�2
#�� � &-	 � #�	 . #%$.- *�! �-,/.10�0�2/3�&5460
P > ) V - 97%F2 ) E B A =/> =/> )`H�A5R'A5H�) �T476 H �TL,9*6 ^'D�)S- 4 VFV - 9*47L;> )@? =G9 2 ) 4 - 6 A 6 a 2 AM)@?UA 6i=/> ) 4 =G= ) EhV�= =G9

Eh9 R7)k^'D�A L �'2M&1=G9EB 4 -;H 4 L,9*6�L A5?G)k? 9*2 D = A 9*6"F b 9 ? = 472 a 9 -;A =/>FE ? 
 A 6�LS2 D�H�A 6 a L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E ?
476 HkH�) L A5?/A 9*6K= -/)S)@? 
 X.6 H =/> ) � % )@? = � ? 9*2 D = A 9*6 =G9 VZ4 - = 9 J 4 V - 97%Z2 ) E�=/> ) 6 D�?G) =/>�4 =U=G9 H�A5R'A5H�) =/> )
V - 97%Z2 ) E ? 9K=/> ) & LS476 J 9'L D�? 9*6I=/> ) D 6 ? 9*2 R7)@H V.9 - = A 9*6 F ,\&h9*6F2M&kL,9*6 ?/A5H�)S-;A 6 a =/> ) ?/A 6 a 2 ) � % )@? = �
? 9*2 D = A 9*6�
 =/> )@?G) 472 a 9 -;A =/>�E ?`A5a 6�9 -/) 97=/> )S- VF4 =G= )S- 6 ? =/>F4 =fL,9 D 2 H % )]D�?G)@H =G9 4 H�H - 97% D�? =/6 )@?/? F
P 9 A EhV - 9 R7) =/> ) - 97% DF? =/6 )@?/? 9 J L,9 R7)S-;A 6 a 472 a 9 -;A =/>FE ? 
 B ) V - 97V 9 ?G) EI4�� A 6 a % ) =G= )S- D�?G) 9 J

=/> )KH 4 =/4 F �f4 =/> )S- =/>�476	D D�? = ?G) 2 ) L,= A 6 a =/> )K?/A 6 a 2 ) % )@? = VF4 =G= )S- 6 476 H D�?;A 6 ahA = =G9IVF4 - = A = A 9*61=/> )
H 4 =/4 
 B ) V - 97V 9 ?G)k?G) 2 ) L,= A 6 a 4 ?G) =f9 Jda 9'9 H VF4 =G= )S- 6 ? 476 H V 9 ?/?/A %F2M& DF?/A 6 a =/> ) E 47252 4 ? VF4 - =f9 J
=/> ) ? 9*2 D = A 9*6 F

� 6 =/> ) LS4 ?G) 9 J L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E ? 	 B ) J 9'L D�? 9*6k=/> )@?G) J 9 - ?;A EhVF2 A L A =T& � 
CB ) V - 97V 9 ?G) 4 HFH�A 6 a
-/)@H�D 6 H 476_= -;D 2 )@? F � 4 =/> )S- =/>�476 D D�? = ?G) 2 ) L,= A 6 a 4 ?/A 6 a 2 ) -;D 2 ) 476 H D�?/A 6 a A =i=G9 VZ4 - = A = A 9*6�=/> )
H 4 =/4 
 B ) V - 97V 9 ?G)3?G) 2 ) L,= A 6 a 4 ?/) =\9 J a 9'9 H -;D 2 )@? 476 H )SR 472 D 4 = A 6 a =/> ) E�47252 F R 47L;>1EI4@& % ) � ) V�=
A 6 =/> ) XZ6�472 -;D 2 ) ?G) = AMJ A = A5? 2 A � ) 2M&h=G9h> ) 2MV1LS254 ?/?/A X.LS4 = A 9*6 F 0 -/)@HFD 6 H 476_= L,9 R7)S-;A 6 a 472 a 9 - A =/>�E A5?
? >�9EBf6 A 6 
 AMa*D�-/)Ij F . F
P > ) = )S- E �/
/��� � � ��� �0/$A5?hD�?G)@H % ) LS4 D�?G) E D 2M= A VF2 ) -;D 2 )@? 4 -;) % )@A 6 a ?/) 2 ) L,= )@H A 6 476 ),+ 9 - =



/

����" $�
?143 1�5+7+9P:��%�J<2>�"�(
����" 34@4A�C4D41B3�7 :�� "�F�� ����" ��G ����� "������ � � ��H �BI��=<?>������

���8>�����" L
��������&�" "+F��N:�����" ��O ���%�#��� ����� ��"%"�� $�
?143 16587+9
��������&�" ��������" �#�#����� F �8H8F ��(%��&�& O�����"�� � F �8H+F���( �K>4>�����&#�8:����	�+O �����

�#���%����� "�F��J< "�� $�
?1B3 1�5+789
���J< ��'��;34@4A+C2D41B3�7 &���'��������N:�( ����� �+O ����� "�F���" � �����%���������

Q O���" ���;34@4A+C2D41B3�7 ���	�J<2>�"�(

� R T�U V=W '�(�� F\0
%Z4 ?/A L -/)@H�D 6 H 476[=CL,9 R7)S-;A 6 a 472 a 9 -;A =/>�E

=G9 L,9 R7)S- =/> ) = - 4 A 6 A 6 aO)	� 47EhVF2 )@? Eh9 -/) =/>�476 9*6 ) = A E ) F P > )ha 9*472 AB? =G9 A 6�L -;) 4 ?G)h- 97% D�? =/6 )@?/?
A 6 =/> ) ? & ? = ) E =/> - 9 D�a > =/> A5? -/)@H�D 6 H 476�L,&GF R R7) 6 =/>�9 D�a > 4 ?/A 6 a 2 ) )	� 47EhVF2 ) EI4 & a7) =]L,9 R7)S-/)@H
E D 2M= A VF2 ) = A E )@? A 6O47619 -;H�A 6F4 - &IL,9 R7)S-;A 6 a 472 a 9 -;A =/>�E 
 A = A5? 6�97= A 6_= ) 6[= A 9*6�472 F / )S-;) 
 -/)@H�D 6 H 476�L,&
A5?U)	� VF2M9 A = )@H %'& A 6_= ) 6[= A 9*6�47252M& � )S) V A 6 a -;D 2 )@? =/>�4 = EI4@&kV - 9 R'ABH�) E D 2M= A VF2 ) L,9 R7)S- 4 a7) 9 JZ)	� 47EhVZ2 )@?
V - 9 R'ABH�)@H =/>�4 =K=/> )h- D 2 )@? 4 -/) > A5a >�2M& 47LSL D�- 4 = ) 476 H 4 VFVF2M&$=G9 E 476[& )	� 47EhVF2 )@? F � )@H�D 6 H 476FL,&
L,9 D 2 H % )C)	� VZ2M9 A = )@H A 6I97=/> )S- EI47L;> A 6 ) 2 ) 4 - 6 A 6 a = ) L >�6 A5^'D�)@? ?/D L > 4 ? H�) L A5?/A 9*6 = -/)S)@? =G9 A 6FL -/) 4 ?G)
=/> )@AM-`- 97% D�? =/6 )@?;? 4 ? B ) 252 F
P > AB? =/> )@?/A5? EI4�� )@? =/> )]J 9*252M9CB A 6 a LS254 A E �

�������
	�R��=R�
�T V=W���U�
�����
���������
PR
��� V�	���W��� W!� V=W���R����=R���W"�#����U V$�#���%	�&'��	(
��+W����=U����
�)�
�#*+* R�, W4V�* (

P > )3-/)@? =`9 J =/> ) =/> )@?/AB?`A5?`H�)SR 97= )@H =G9 ?/D % ? =/476_= A 4 = A 6 a =/> A5? LS254 A E F � 6O=/> ) 6 )	� = ?G) L,= A 9*6�
�=/> )
LS254 A E A5? EI97= AMR 4 = )@H %'& ? >�9EB A 6 aI)	� 47EhVF2 )@? Bf> )S-/) 476 9 -;H�A 6F4 - &OL,9 R7)S-;A 6 a 472 a 9 - A =/>�E J 4 A 2 ? 476 H
>�9EB -/)@H�D 6 H 476�L,& L,9 D 2 H V 9 ?/?/A %F2M&�> ) 2MV"F � 6 g >�4 V�= )S- � 
 H�) =/4 A 2 ? 9 J =/> )1-/)@H�D 6 H 476[= L,9 R7)S-;A 6 a
472 a 9 -;A =/>�E 4 -/)$a*A5R7) 6 F g >�4 VF= )S- � V -/)@?/) 6[= ?h-;)@?/D 2M= ? 9 J3)	� V )S- A E ) 6_= A 6 a B A =/> =/> ) -/)@H�D 6 H 476[=
2 ) 4 - 6 A 6 ah? & ? = ) E 476 H$? >�9CB ? =/>�4 = -/)@H�D 6 H 476�L,& H 9 )@?fA 6 H�)S)@H A EIV - 9 R7) 47LSL D�- 47L,&GF

� �.- � � !1*620/1. * 2 #�� �21+.0� ( ,
&
P > ) LS254 A E EI4 H�) A 6 =/> AB? =/> )@?/A5? LS476 % ) Eh97= A5R 4 = )@H %'& L,9*6 ?;A5H�)S-;A 6 a 4 ? & 6[=/> ) = A L H 4 =/4 ?G) = F

P > AB? H 4 =/4 ?G) = B 4 ? L,9*6_= -;AMR7)@H =G9 > AMa >�2 AMa >[= LS4 ?G)@? Bf> )S-/) 9 -;HFA 6�4 - &kL,9 R7)S-;A 6 a 472 a 9 -;A =/>FE ? LS476 J 4 A 2
476 H =G9 ? >�9CB
>�9CB -/)@H�D 6 H 476�L,& L,9 D 2 H 47252 )SR A 4 = )K? 9*E ) 9 J =/> ) V - 97%F2 ) E ? F



G

P > )h? & 6_=/> ) = A L H 4 =/4 ?/) = L,9*6 ?/A5? = ? 9 J = B\9 4 =G= -;A % D = )@? 476 H = B 9 V 9 ?/?/A %F2 ) LS2B4 ?/?G)@? F P > ) X -;? =
4 =G= -;A % D = ) 
 � � >�4 ? =/> -;)S) V 9 ?/?/A %F2 )KR 472 D�)@? � � ' � � 
 � '��O� 
 476 H � '�� � F P > )k?/) L,9*6 H 4 =G= -;A % D = ) ���
472 ? 9$>F4 ? =/> -/)S) V 9 ?/?/A %Z2 ) R 472 D�)@? � � '�� � 
 � '��O� 
:476 H � '�� � F P > ) = B 9$V 9 ?/?/A %F2 ) LS2B4 ?/?G)@? 4 -/) �
	 �
476 H ��� � F P > A5? H 4 =/4 ?G) = AB?C? >�9EBf6 A 6 
 AMa*D�-/)Ij F / F
P > ) %F4 ?;A L]L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E�2 A5? = )@H A 6 
 A5a*D�-/)hj F j B 9 D 2 H1a7) 6 )S- 4 = ) =/> ) = B 9 - D 2 )@?`? >�9EBf6

A 6 
 AMa*D�-/) j F G F�
�9 -C?/A EhVF2 A L A =T&�
_V -/) L A5?;A 9*6 B 4 ?`D�?/)@H =G9 ?/) 2 ) L,=`=/> ) � % )@? = � -;D 2 ) Bf> )S-/)�
 �/
/� ��� � � �
A5? LS4725L D 254 = )@H %'& =/4�� A 6 a =/> ) 6 D Ei% )S- 9 J = - 4 A 6 A 6 a A 6 ? =/476�L )@? LS2B4 ?/?/A X )@H L,9 -;-/) L,=/2M& H�AMR A5H�)@H %_&k=/> )
=G97=/472 6 D Ei% )S- 9 J = - 4 A 6 A 6 ahA 6 ? =/476�L )@? =G9�Bf> A L;>1=/> )K- D 2 ) 4 V�VF2 AM)@? F , 97=/> -;D 2 )@? >�4 R7) 4hV -;) L A5?/A 9*6
9 J`j*2 2�� F
� > A 2 ) =/> )@?G) = B 9 -;D 2 )@? 4 -/) ?;D � L AM) 6_=]=G9 L,9 -/-;) L,=/2M&�LS254 ?/?/AMJ & 47252 9 J =/> ) = - 4 A 6 A 6 a A 6 ? =/476�L )@?

? >�9EBf6 A 6 
 A5a*D�-/)�j F / 
K=/> )S-/) 4 -/) E 476[& V 9 ?/?/A %Z2 ) )	� 47EhVZ2 )@? =/>�4 = B\9 D 2 H 6�97=$% ) LS254 ?;?/A X )@H
L,9 -/-/) L,=/25&GF c 9*E ) 9 J =/> )@?/) LS4 ?G)@? B A 252Z% )])	� VF2M9 -;)@H A 6 =/> ) 6 )	� =C= B\9 ?/) L,= A 9*6 F

4 j 4�� LS254 ?/?
' � '�� 	
' � '�� 	
' � '�� 	
' � '�� 	
' � '�� 	
' � '�� 	
' � '�� 	
' � '�� 	
'�� '�� �
'�� '�� �
'�� '�� �
'�� '�� �

�SR�T6U�VJW '�(�� F 0 ? & 6[=/> ) = A L H 4 =/4 ?/) =

5���� � � �
� ' � ��� 9��23�
 &�������� � ��	 � 	 j��
5���� ��� �
� '�� ��� 9��23�
 &�������� � ��� � 	�� �

�SR�T6U�VJW '�(�� F � D 2 )@? a7) 6 )S- 4 = )@H %'&O4I%F4 ?/A L]L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E J 9 - =/> ) ? &'6_=/> ) = A L H 4 =/4



l


����!��
 � ��.K.J���! �����$��!��.
b A5?/?/A 6 a�R 472 D�)@? 9 LSL D�-1A 6 =/> ) H 4 =/4(Bf> ) 6�=/> ) R 472 D�) J 9 - 476
4 =G= -;A % D = ) A5? 6�97= 4 R 4 A 2B4 %F2 ) F


U)S- >�4 V ? 4 ?G) 6 ? 9 - EI472 JWD 6FL,= A 9*6 )@H 476 HOHFA5H 6�97= -/) L,9 -;H 4 R 472 D�) 9 - EI4 &_% ) 97%�=/4 A 6 A 6 a =/> )3R 472 D�)

-/)@^'D�AM-/)@H 476 )	� V ) 6 ?/AMR7) 9 -3H 476 a7)S- 9 D�? E )@H�A LS472 = )@? = =/>�4 =3=/> )iH 9 L,=G9 -;? 97V�= )@H 6�97=3=G9 V )S-/J 9 - E F
� 6$476[&1LS4 ?G) 
.E A5?/?/A 6 aiR 472 D�)@? 4 -/) 4 -/) 472"B\9 - 2 H V - 97%F2 ) E F
P > ) = B\9 -;D 2 )@?]A 6 
 AMa*D�-/) j F G B 9 D 2 H 6�97=kL,9 -/-/) L,=/2M&�LS254 ?;?/AMJ & 4 6 ) B A 6 ? =/476�L ) Bf> )S-;) � � �

� '�� � 476 H 4 =G= - A % D = ) ���OA5? D 6 H�) X.6 )@H F P > A5? A5? 4OLS4 ?G) B A =/> 4 E AB?/?/A 6 ahR 472 D�) F � 97= A L ) =/>�4 = 47252
)	� 47EhVF2 )@? =/>�4 =C>F4 R7) =/> )]R 472 D�) � '�� �fJ 9 - 4 =G= -;A % D = ) � � % ) 2M9*6 a =G9ILS2B4 ?/?A��� � 
'% D = =/> ) L,9 R7)S-;A 6 a
472 a 9 -;A =/>�E H 9 )@? 6�97=CV - 9 H�D L ) 476_& -;D 2 ) =/>�4 =�B\9 D 2 H 2 ) 4 H =G9I=/> AB? LS254 ?/?/A X.LS4 = A 9*6 F
c 9*E )1? & ? = ) E ? H�) 472�B A =/>�=/> ) V - 97%F2 ) E 9 JfD 6 H�) XZ6 )@H R 472 D�)@? %_& 4 ?;?/AMa 6 A 6 a =/> ) EI4EDG9 -;A =T&

R 472 D�) J 9 - =/>�4 = 4 =G= -;A % D = )$A 6 VF2B47L ) 9 J =/> ) E A5?/?;A 6 a R 472 D�)@? 
\% D =h> )S-/) 
 =/> )S-/) A5? 6�9 EI4EDG9 -;A =T&
R 472 D�) � ) 47L;> 9 J =/> ) V.9 ?;?/A %F2 )hR 472 D�)@? 	 � '�� � 
 � '��O� 
U476 H � '�� ��� 9 LSL D�- B A =/> )@^_D 472 JW-/)@^'D�) 6�L,&GF
� 6 ) 9 J =/> )@?G)kR 472 D�)@? B\9 D 2 H >�4 R7) =G9O% ) L >�9 ?G) 6 4 - % A = - 4 -;A 2M&GF P > AB? L,9 R7)S- A 6 a 472 a 9 -;A =/>FE.B 9 D 2 H
? = A 2B2.>F4 R7) 4I= B 9�� =/> AM-;H�? L;>�476�L ) 9 J E A5? LS254 ?/?;AMJ & A 6 a =/>�4 = A 6 ? =/476�L ) F


����-��� 	 �+�?�!���
�-.K$���
 �-.J��� ������$��!� .
036�97=/> )S-]-/) 472 B 9 - 2 H V - 97%F2 ) E A5? V -;)SR'A 9 DF? 2M& D 6 ?G)S) 6 R 472 D�)@? F P > A5? EI4 & % ) 476 4 - = A5J 47L,=K9 J

? VF4 - ?G) = - 4 A 6 A 6 akH 4 =/4��O=/> ) R 472 D�)3)	��A5? = ? % D = B 4 ? 6�97= ?G)S) 6 A 61= - 4 A 6 A 6 a � 9 -fA =`EI4@&O% ) 4h6 ) B
R 472 D�) � =/> ) 9 - AMa*A 6�472 ?/D�-;R7) &k9*6F2M& A 6FLS2 D�H�)@H � :���������� � 
 �
:���� � � � 
 �
: ����&B�	� 
*476 H � ����� �\J 9 - =/> )
4 =G= -;A % D = ) F���������&�������� % D =i4 V )S-;? 9*6 B A =/> Bf> A = ) >F4 AM- -/)@? V.9*6 H�)@H F R A =/> )S- B 4@&�
 V -/)SR A 9 D�? 2M&
D 6 ?/)S) 6 R 472 D�)@? LS476$9 LSL D�-fA 61=/> ) H 4 =/4I476 H E D�? =`% ) >F476 H 2 )@H F
g 9*6 ?;A5H�)S- 4i6 ) B A 6 ? =/476�L ) B > )S-/) � � ��� '�� � 476 H 4 =G= -;A % D = ) ��� >�4 ? =/> ) V -/)SR A 9 D�? 2M& D 6 ?G)S) 6

R 472 D�) 9 JA� '�� � F P > )I? & ? = ) E�B\9 D 2 H 6�97=K% ) 4 %Z2 ) =G9 LS254 ?;?/AMJ & =/> ) A 6 ? =/476�L ) % ) LS4 DF?G) 6�9 - D 2 )@?
4 V�VF25&GF 0 ? B A =/> =/> ) V -/)SR A 9 D�? )	� 47EhVZ2 ) 
C=/> ) R 472 D�) 9 JD� '�� �$J 9 - 4 =G= -;A % D = ) � � A5? 4 ? = - 9*6 a

A 6 HFA LS4 =G9 - 9 J LS254 ?;? ��� � % D = =/> ) 472 a 9 - A =/>�E H�A5H 6�97=]V - 9 H�D L ) 4 -;D 2 ) =/>F4 =�B\9 D 2 H 2 ) 4 H =G9 =/> A5?
L,9*6�LS2 DF?/A 9*6 F


����!��� � ��$�� (+�&� ����� ����� ��� ��� �!�
, 97=/>O9 J =/> ) 4 % 9 R7) V - 97%F2 ) E ? L,9 D 2 H % )3? 9*2 R7)@H1AMJ =/> )3-/)@H�D 6 H 476[= -;D 2 )@? 2 A5? = )@H A 6 
 AMa*D�-/) j F l

B )S-/) 4 H�H�)@H =G91=/> )I? & ? = ) E F � 97= ) =/>�4 = ) 47L > -;D 2 ) >�4 ? 4OV -/) L AB?/A 9*6 9 J3j*2 2�� 9*6 =/> ) = - 4 A 6 A 6 a
H 4 =/4 � ) 47L > - D 2 ) B\9 D 2 H L,9 -/-/) L,=/2M& LS254 ?;?/AMJ & )SR7)S- &1= - 4 A 6 A 6 a LS4 ?G) =G9�B > A L;> A =`4 V�VF2 AM)@? F


�9 - =/> ) LS4 ?G)@?f? >�9CBf6 A 6 c ) L,= A 9*6 j F � F j 476 H�j F � F*� 
Z6�97=C47252 9 J =/> )@?G)]- D 2 )@? 4 -/) 6 ) L )@?;? 4 - &GF � 6
J 47L,=�
 9*6�25& =/> ) X J =/> -;D 2 ) 	 � � B\9 D 2 H % ) 6 ) L )@?/? 4 - & =G9 LS2B4 ?/?/AMJ & % 97=/> )	� 47EhVF2 )@? L,9 -;-/) L,=/2M&GF 03252
=/> ) 97=/> )S-;? 4 -/) V )S-;J ) L,= -;D 2 )@? =G9_9 
 % D = A = A5? ^'D�)@? = A 9*6F4 %F2 ) 4 ? =G9 Bf> ) =/> )S- 9 - 6�97=�B )O? >�9 D 2 H



j*2

5���� ��� ��� '�� ��� 9 �23�
 &�������� �
��	 � 	 j��
5���� ��� ��� '��O��� 9 �23�
 &�������� �
��	 � 	�� �
5���� � � � �
� ' � ���EA�
�� � ��� � � '�� ��� � 9��23�
 &�������� �
�
	 � 	�� �
5���� � � � �
� ' � ���EA�
�� � ��� � � '��O��� � 9��23�
 &�������� �
�
	 � 	 � �
5���� � � ��� '��O��� 9 �23�
 &�������� �
��� � 	 � �
5���� � � ��� '�� ��� 9 �23�
 &�������� �
��� � 	 . �
5���� � � � �
� '�� ���EA�
�� � ��� � � '�� ��� � 9��23�
 &�������� �
��� � 	 / �
5���� � � � �
� '�� ���EA�
�� � ��� � � '�� ��� � 9��23�
 &�������� �
��� � 	 G��

�SR�T6U�VJW '�(�� F 
 9 ?;?/A %F2 ) -/)@HFD 6 H 476_= -;D 2 )@? J 9 - =/> ) ? &'6_=/> ) = A L H 4 =/4

L -/) 4 = ) 476 H1-/) =/4 A 6$472B2 9 J =/> ) E�% ) LS4 D�?G) 9 J =/> ) 4 % D 6 H 476�L ) 9 J -/)@H�D 6 H 476[= -;D 2 )@? =/>F4 =fL,9 D 2 H % )

A 6_= - 9 H�D L )@H =G9I=/> )K? & ? = ) E F
P > AB? ?G) L,= A 9*6 >�4 ?1A 2B2 D�? = - 4 = )@H =/>�4 = -/)@H�D 6 H 476�L,& >�4 ? =/> ) V 97= ) 6[= A 472 =G9 ?/D LSL )S)@H F � =1>�4 ?

V -/)@?/) 6[= )@H = B 9 =T&'V )@? 9 J )	� 47EhVZ2 )@? =/>F4 = L,9 D 2 H % ) 6 ) XZ= JW- 9*E -;)@H�D 6 H 476FL,&-� E A5?/?;A 6 a]R 472 D�)@? 476 H
V -/)SR A 9 D�? 2M& D 6 ?G)S) 6 R 472 D�)@? F P > ) a 9*472�
d>�9EB )SR7)S- 
 A5? =G9 A 6FL -/) 4 ?G) =/> ) 9 R7)S- 47252 V )S-/J 9 - EI476�L ) 9 J
2 ) 4 - 6 A 6 ah? & ? = ) E ? 
 -/)Sa 4 - H 2 )@?/? 9 J =/> )K? 9 D�- L ) 9 J =/> ) A EIV - 9 R7) E ) 6[= ? F

� ��� � � � � .14 -
P > ) a 9*472 9 J =/> A5? =/> )@?/A5?kA5? =G9 ? >�9CB =/>�4 = )	� VF259 A = A 6 a$-;)@H�D 6 H 476FL,& LS476 A EIV - 9 R7) EI47L;> A 6 )

2 ) 4 - 6 A 6 a F P > A5? L;>F4 V�= )S- >F4 ?dA 6_= - 9 HFD L )@HhA5H�) 4 ? 476 H V -/)@?G) 6_= )@H 476 )	� 47EhVZ2 ) =/>�4 = Eh97= A5R 4 = )@? =/> )
B 9 - � F g >F4 V�= )S- �1V - 9 R'ABH�)@? %F47L�� a7- 9 D 6 H J - 9*E =/> ) X ) 2 H 9 J EI47L;> A 6 ) 2 ) 4 - 6 A 6 a 476 H H�)@? L -;A % )@?
-/) 254 = )@H B\9 - � A 61% D�A 2 H�A 6 a LS254 ?/?/A X )S-;? 476 H D�?/A 6 ai-/)@HFD 6 H 476�L,&GF g >F4 V�= )S- �kV -/)@?/) 6[= ? =/> )]-;)@H�D 6 �
H 476_=\L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E � ) L,9 R7)S- &GF g >�4 VF= )S- �i? >�9CB ? =/> )f-;)@?/D 2M= ? 9 J L,9*EIVF4 -;A 6 a � ) L,9 R7)S- &I=G9
97=/> )S- B A5H�) 2M& DF?G)@H$? & ? = ) E ? F P > ) XZ6�472 L >�4 V�= )S- V - 9 R A5H�)@? L,9*6�LS2 D�?/A 9*6 ? H�- 4 Bf6 JW- 9*E�=/> AB? B\9 - �
B A =/> -;)@H�D 6 H 476FL,& 476 H$HFA5? L D�?/?/)@? HFAM-/) L,= A 9*6 ? J 9 -CJ D = D�-/)]-;)@?G) 4 - L;>"F



�
# �����
��� �

� �"� � ��� �
����� �"��� ����� ������� � � � �

P > AB? L;>�4 V�= )S- V - 9 R'A5H�)@? =/> ) %F47L � a7- 9 D 6 H�J 9 -iH�)@? L -;A % A 6 a =/> ) -/)@H�D 6 H 476[= -;D 2 ) 2 ) 4 - 6 )S- � ) �

L,9 R7)S- &GF P > ) L;>F4 V�= )S- % )Sa*A 6 ? B A =/>�4 -;)SR'AM) B�9 J ? 9*E ) EI47L;> A 6 ) 2 ) 4 - 6 A 6 a = )S- E A 6�9*2M9 a &�=/>�4 =
B A 2B2 % ) D�?G)@H =/> - 9 D�a >�9 D = =/> ) =/> )@?;A5? F � )	� =�
 -/) 2B4 = )@H B\9 - � A 6 =/> ) X ) 2 H A5? H�)@? L -;A % )@H F P > )
A 6 J 9 - EI4 = A 9*6IV -/)@?/) 6[= )@HOA 6 =/> A5? L >�4 V�= )S-C?G)S-;R7)@? 4 ? 4 J 9 D 6 H 4 = A 9*6 J 9 - )	� VZ254 A 6 A 6 a >�9CB � ) L,9 R7)S- &
)	� VF2M9 A = ? -/)@HFD 6 H 476�L,&GF

� �
� � .1$ � 2
#%& ��& .14 # 2
#��
0 ? E ) 6[= A 9*6 )@H A 6 g >�4 V�= )S- j 
h=/> ) a 9*472 9 J EI47L;> A 6 ) 2 ) 4 - 6 A 6 a A5? =G9 L -/) 4 = ) L,9*EhV D = )S-

V - 9 a7- 47E ? =/>�4 = A EhV - 9 R7) B A =/> )	� V )S-;AM) 6�L ) � l � Bf> )S-/)CA EIV - 9 R7) E ) 6[= AB?dH�) XZ6 )@H 4 ? 4KE ) 4 ?/D�- 4 %F2 )
A 6�L -;) 4 ?G) A 6 ? 9*E ) 4 ? V ) L,= 9 J V )S-;J 9 - E 476�L ) F P > ) A EIV - 9 R7) E ) 6[= A5? =T&'V A LS472B2M& E ) 4 ?/D�-/)@H 4 ?
� � � � � � � / 
 41E ) 4 ?/D�-;) 9 J >�9CB B ) 252 =/> )h? & ? = ) E >�4 ? 2 ) 4 - 6 )@H Bf>�4 = A =#B 4 ?]?/D V�V 9 ?G)@H =G9$2 ) 4 - 6 F
P > ) )	� V )S-;A5) 6�L ) A5? =/> ) A 6 J 9 - E 4 = A 9*6 V - 9 R A5H�)@H =G9�=/> ) ? & ? = ) E 
 J - 9*E Bf> A L;>�2 ) 4 - 6 A 6 a =/4�� )@?
VF2547L ) F P > A5? )	� V )S-;A5) 6�L ) E 4@& L,9*E )IA 6 4 R 4 -;AM) =N& 9 J J 9 - E ? 
 ?;D L;>�4 ?]H 4 =/4 %Z4 ?G)@? 9 J � 6�9CB 2 )@H�a7)
9 - = - 476 ? L -;A V�= ? 9 J ?G)@?;?/A 9*6 ? B A =/> D�?G)S-;? F
P > AB? =/> )@?/AB? J 9 L D�?G)@? 9*6 = ) L;>�6 AB^_D�)@? Bf> )S-/) =/> )k)	� V )S-;AM) 6�L )kA5? A 6 =/> ) J 9 - E�9 J 
�� ��� 
�� 
 � 9 -

� ��� � ��� � 
 � F\036 )	� 47EhVF2 ) 9 -3A 6 ? =/476�L )KAB? 4 H�)@? L -;A V�= A 9*619 J 4hVF4 - = A L D 254 -`) 6[= A =T&19 - V - 9'L )@?/? F P > )
)	� 47EhVF2 )@? J - 9*E B > A L;> 2 ) 4 - 6 A 6 a =/4�� )@? VF2B47L ) 4 -/)k-/)SJW)S-/-/)@H =G9 4 ? =/> ) ��� ��� ��� � � � � � � F P > ) 6 ) B
)	� 47EhVF2 )@? 9 R7)S- B > A L;>1=/> ) LS254 ?/?/A X )S-CA5?`)SR 472 D 4 = )@H 4 -/) -/)SJ )S-;-/)@H =G9 4 ? =/> ) � 
 � � � � � � F
�3J = ) 6 )	� 47EhVF2 )@? 4 -;) ? V ) L A X )@H A 6$= )S- E ? 9 J � � ��� ��� � � 
 � 476 H � � � ��
 � F\036$4 =G= -;A % D = )KA5? 4hX ) 2 H

A 6 =/> ) H�)@? L -;A VF= A 9*6 9 J 476 )	� 47EhVF2 ) 
'V )S- >F4 V ?�F���������&�������� 9 - � ���8H+F�" F 
 9 ?/?;A %F2 ) R 472 D�)@?\J 9 - =/> )
4 =G= -;A % D = ) F���������&#������� E AMa >[= A 6�LS2 D�H�) � :����#����� � 
 � :���� � � � 
 476 H
�
: ����&B�	� F:036 � � ��� ��� � � 
	� � � � ��


 ��� �C? V ) L A X )@? % 97=/> 476 4 =G= -;A % D = ) 476 H 9*6 ) 9 J A = ? V 9 ?/?/A %F2 )fR 472 D�)@? 
 ?/D L;> 4 ?

F���������&#������� �
�
:���� � � �

P > ) 2 ) 4 - 6 )S- EI4 & % ) V -/)@?G) 6_= )@H B A =/>�47252`=/> )$)	� V )S-;AM) 6�L )$A 6 A = A 472525& 476 H % ) )	� V ) L,= )@H =G9
2 ) 4 - 6 J - 9*E A = A 6�4 ?/A 6 a 2 ) VF4 ?/? 	 �
� ���	
�� 
 � � ��� � � � F�0 2M= )S- 6�4 = AMR7) 2M&�
`6 ) B )	� V )S-;AM) 6FL ) EI4@& % )



j �

V -/)@?/) 6[= )@H 9 R7)S- = A E ) 476 H =/> ) 2 ) 4 - 6 A 6 a LS476O% ) 4iL,9*6_= A 6 D 9 D�? V - 9 L )@?/? 	 � � ��� 
 � 
 � � � � � 
 � � ��� � � � F
� > A 2 ) =/> ) 2B4 =G= )S- EI4@& 4 V�V ) 4 - Eh9 -;)kD�?/)SJWD 2 
Z9 J = ) 6 %F4 =/L;>�2 ) 4 - 6 A 6 aOA5? ?;A EhVF2 )S- 476 H ?/D � L AM) 6_= F
c 9*E ) = A E )@? 472 a 9 -;A =/>�E ? 4 -;) H�)SR7) 2M97V )@H =G9#B 9 - � A 6 %F4 =/L >hEh9 H�) 476 H 2B4 = )S- Eh9 HFA X )@H =G9 V )S-/J 9 - E
A 6�L -;) E ) 6[=/472 2 ) 4 - 6 A 6 a F
b 47L;> A 6 ) 2 ) 4 - 6 A 6 a 472 a 9 -;A =/>�E ? LS476h472 ? 9 % ) L;>�4 - 47L,= )S- A < )@H %'& =/> )C?/D V )S-;R'A5?;A 9*6K=/> ) & -/)@^'D�AM-/) F

� � 
 
 � � ��� 
/� � 
 � � ��� � � A5? 2 ) 4 - 6 A 6 a Bf> )S-/) =/> ) )	� 47EhVF2 )@? E D�? = % ) V -/) LS254 ?;?/A X )@H % )SJ 9 -/) 2 ) 4 - 6 A 6 a
LS476O=/4�� ) VF2547L ) F P > AB? EI4 & -/)@^'D�AM-/) 4i> D EI476 =G9 -/)SR'A5) B�=/> )3)	� 47EhVF2 )@? 476 H 4 ?/?/AMa 6OLS254 ?/? 254 % ) 2 ?
=G9 ) 47L;>O9 J =/> ) E F�� ��� � 
 
 � � ��� 
/� � 
 � � ��� � � H 9 )@? 6�97= -/)@^'D�AM-;) =/> ) H 4 =/4i=G9k% ) V -/) LS254 ?/?;A X )@H F P > )
% ) 6 ) XF=39 J\?/D V )S-;R'A5?/)@H 2 ) 4 - 6 A 6 a AB? =/>F4 =3=/> ) LS2B4 ?/?/A XZLS4 = A 9*6 LS476 % ) 2 )SR7)S- 4 a7)@H %'& =/> ) 2 ) 4 - 6 A 6 a

= ) L;>F6 A5^'D�) =G9 )SR 472 D 4 = )\A = ?G) 2 J 4 ?UA = a 9 )@? F g 9 R7)S- A 6 a 472 a 9 -;A =/>�E ? 476 H H�) L AB?/A 9*6]= -/)S)@? 4 -/)\)	� 47EhVZ2 )@?
9 J�?/D V )S-/R A5?G)@H 2 ) 4 - 6 A 6 a F g 9*6�L ) V�= D 472[LS2 D�? = )S-;A 6 a 472 a 9 -;A =/>�E ? 
EBf> A L;> a7- 9 D V 9 - �GLS2 D�? = )S- � ?;A E A 254 -
)	� 47EhVF2 )@? %F4 ?G)@H 9*6 4 =G= -;A % D = ) R 472 D�)@? B A =/>�9 D = �'6�9CB A 6 a =/> ) L,9 -/-/) L,=hLS254 ?/?;A XZLS4 = A 9*6 J 9 - ) 47L >
)	� 47EhVF2 ) 
�V )S-/J 9 - E D 6 ?;D V )S-/R'AB?G)@H 2 ) 4 - 6 A 6 a F

� ��� �"! #%$'&)(+*��-,/.10�0�2/3�&5460
g 9*6�L ) VF= LS254 ?/?;A X )S-;? 9 - �GLS254 ?/?/A XZLS4 = A 9*6 ? & ? = ) E ? �f4 -;) EI47L > A 6 ) 2 ) 4 - 6 A 6 a V - 9 a7- 47E ? =/>�4 = ? =/4 - =

JW- 9*E�4 ?/) = 9 J = - 4 A 6 A 6 a])	� 47EIVF2 )@? 476 H V - 9 H�D L ) 4 �
� � � 
 
��5� 
 � ��� � 
�� � � � F 0 L,9*6�L ) VF= H�)@? L - A V�= A 9*6
A5? 4 -/) V -/)@?G) 6_=/4 = A 9*6
9 J =/> ) � 6�9CB 2 )@H�a7) 2 ) 4 - 6 )@H F�
 - 9*E =/> ) = - 4 A 6 A 6 a�H 4 =/4 
 =/> ) 472 a 9 - A =/>�E
4 =G= ) EhV�= ? =G9 2 ) 4 - 6 VF4 =G= )S- 6 ? =/>�4 = =N&_V A5J & =/> A5? L,9*6�L ) V�= F P > A5?\H�)@? L -;A VF= A 9*6ILS476O=/> ) 6 % )3D�?G)@H =G9
LS254 ?/?;AMJ &O6 ) B )	� 47EhVF2 )@? F

� � , �"! / & 4 2
#�� � , � ! 4 2 * � � 0
g 9 R7)S-;A 6 a 472 a 9 -;A =/>�E ? 4 -/) 4 ?/D V )S-/R A5?G)@H E 47L;> A 6 ) 2 ) 4 - 6 A 6 a = ) L;>�6 A5^_D�)kJ 9 - % D�A 2 H�A 6 a LS2B4 ?/?/A �

XZLS4 = A 9*6 ? & ? = ) E ? F 
 - 9*E =/> ) V -/) LS254 ?/?;A X )@H = - 4 A 6 A 6 aIH 4 =/4 
Z=/> ) &$L,9*6 ? = -;D L,= 4 2 A5? =`9 J -;D 2 )@? =/>�4 =
LS476�% )hD�?G)@H =G9$LS254 ?/?;AMJ & 6 ) B A 6 ? =/476FL )@? =/>�4 =K>�4 R7) 6�97=]% )S) 6 ?G)S) 6 % )SJ 9 -/) F 0"%Z4 ?/A L L,9 R7)S-;A 6 a
472 a 9 -;A =/>�E B 4 ?fa*AMR7) 6 A 6 
 A5a*D�-/)hj F j F

� D 2 )@? 4 -/)Ka7) 6 )S- 47252M& 9 J =/> )]J 9 - E �

5 �������
	���
���
��
	�� 9��23�
 &������������������
���

Bf> )S-;)

�����
	���
���
��
	 � A5? 4 %.9'9*2 ) 476 )	� V -/)@?;?/A 9*6�
 D�?/D 472525&�L,9*6 XZ6 )@H =G9 =/> ) L,9*6 D D 6�L,=h9 J
4 =G= -;A % D = ) � R 472 D�) VF4 A5-;?



j �

� ��� � � � A5? 9*6 ) 9 J =/> ) V 9 ?/?/A %F2 ) LS254 ?/?/A X.LS4 = A 9*6 ? 9 - LS4 = )Sa 9 - AM)@?

0 ? 47EhVF2 )]- D 2 ) E AMa >_=`% )

5���� � F���������&�������� �
� :���� � � ��� A�
�� � �BH�� ��� � � ����� 9��43�
 &�������� �
� � ��&#����H8O�( �

P > ) 2 A5? = ? 9 J -;D 2 )@? L -;) 4 = )@H %'&$L,9 R7)S- A 6 a 472 a 9 -;A =/>�E ? EI4 &$% )K)@A =/> )S-%��� � 
 �/
/� 9 - � � ��� ��
 �/
/� F
P > )`J 9 - E )S- 4 -/)C?/A EhVZ2 )S- =G9KV - 9 H�D L ) 
*% D = 4 -/) Eh9 -/) H�A � L D 25= J 9 - > D EI476 ? =G9 A 6[= )S- V -/) = % ) LS4 D�?G)
) 47L;> -;D 2 ) LS476 9*6�2M&$% ) L,9*6 ?/A5H�)S-;)@H A 6 =/> ) L,9*6_= )	� =K9 J =/> ) -;D 2 )@? =/>�4 = V -/) L )@H�) A = F Q 6�9 - H�)S-/)@H
-;D 2 ) 2 A5? = ? 	 ? 9*E ) = A E )@?\-;)SJ )S-/-;)@H =G9 4 ? � � � 
 � 
�� � � 4 -/)3?;A EhVF2 )S- =G9 D 6 H�)S-;? =/476 H % ) LS4 DF?G) ) 47L > -;D 2 )
LS476 ? =/476 H$A 6 H�) V ) 6 H�) 6[= 9 J =/> ) 97=/> )S-;? F
g 9 R7)S-;A 6 a 472 a 9 -;A =/>�E ? EI4 & V )S-/J 9 - E )@A =/> )S- %F4 =/L >�9 - A 6�L -/) E ) 6_=/472 2 ) 4 - 6 A 6 a F P > A5? =/> )@?/A5?

J 9'L D�?/)@? 9*6O=/>�9 ?G) =/>�4 = V )S-/J 9 - E"%F4 =/L >O2 ) 4 - 6 A 6 a % ) LS4 DF?G) =/> AB?dJ 9 - E�9 J 2 ) 4 - 6 A 6 a A5? ?;A EhVF2 )S- 476 H

Eh9 -/) L,9*EIEh9*6 F

��� ����
 " �
� 6 ) 9 J =/> )$) 4 - 2 AM)@? =IL,9 R7)S-;A 6 a 472 a 9 -;A =/>�E ? B 4 ? 0>= � / � F � =�B 9 - � )@H %'& ?G) 2 ) L,= A 6 a 4 ?G)S)@H

)	� 47EhVF2 )1JW- 9*E =/> ) = - 4 A 6 A 6 a H 4 =/4�476 H D�?/A 6 a A =k=G9�% D�A 2 H 4 -;D 2 ) =/>�4 =IL,9 R7)S-/)@H =/> ) ?G) 2 ) L,= )@H

)	� 47EhVF2 ) 476 H V 9 ?/?/A %F25&O97=/> )S-;? 9 J =/> )h? 47E ) LS254 ?;?3? 91259*6 a 4 ?]A =3L,9 R7)S-/)@H � �k)	� 47EhVF2 )@? 9 J 476[&
97=/> )S- LS254 ?/? F � =k4 HFH�)@H =/> ) 6 ) B -;D 2 ) =G9 =/> )O-;D 2 ) 2 A5? =k476 H -;) Eh9 R7)@H =/> )1?G)S)@H�)	� 47EhVF2 ) 476 H
47252U97=/> )S-;? =G9 Bf> A L > =/> )k- D 2 ) 4 V�VF2 A5)@H F P > A5? V - 9'L )@?/? B 4 ?]-/) V ) 4 = )@H D 6_= A 2U47252 )	� 47EhVF2 )@? B )S-/)
L,9 R7)S-;)@H F � 6 =/> A5? E 476�6 )S- 
�476 D 6�9 -;H�)S-/)@H ?/) =C9 J -;D 2 )@? B 4 ? L -/) 4 = )@H F
P > )S-;) B )S-;)i?G)SR7)S- 472 R 4 -;A 476_= ? 9 J 0>= 
 A 6�LS2 D�HFA 6 a 0>= j � � G � 
 Bf> A L;>$V )S-/J 9 - E )@H A 6�L -/) E ) 6_=/472

2 ) 4 - 6 A 6 a 
 % D =C6�9*6 )])	� VF259 A = )@H1-/)@H�D 6 H 476�L,&GF

��� ����� ��� �
g�� �%� ��� A EhV - 9 R7)@HhD V 9*6 0>=�%_& ) 2 A E A 6�4 = A 6 a =/> ) 6 )S)@H J 9 - 4 ?G)S)@Hh)	� 47EhVF2 ) F � =d472 ? 9 -/) 254 � )@H

=/> ) L,9*6 ? = - 4 A 6[=3=/>�4 = =/> ) -;D 2 )@?fa7) 6 )S- 4 = )@H E D�? =3L,9 -/-;) L,=/2M& L,9 R7)S- 47252 )	� 47EIVF2 )@? =G9 Bf> A L > =/> ) &
4 V�VF2 AM)@H F P > A5? 4725259CB )@H =/> ) 472 a 9 -;A =/>�E =G9 B 9 - � B ) 252 A 6�LS4 ?G)@? Bf> ) 6 =/> ) = - 4 A 6 A 6 a H 4 =/4 B )S-/)
� � � � / 
 =/>�4 = A5? =/> )IH 4 =/4 B )S-/) 6�97=K472 B 4@& ? V )S-/J ) L,= F e3)@? V A = ) =/> )@?G)IA EIV - 9 R7) E ) 6[= ? 
 g�� � ? = A 252
EI4 H�) 6�9 D�?G) 9 JU-/)@H�D 6 H 476�L,&GF
g�� � V )S-/J 9 - E ? 4 ?G) 4 - L;> J 9 - =/> ) � % )@? = � -;D 2 ) 
79*6 ) =/>�4 =\LS254 ?/?/A X )@? EI476[& )	� 47EhVF2 )@? L,9 -/-/) L,=/2M&

476 H 4 ?fJW) B 4 ? V 9 ?/?/A %Z2 )KA 6�L,9 -/-;) L,=/2M&GF � =34 H�H�? =/> A5?C-;D 2 ) =G9 =/> ) -;D 2 ) 2 A5? =�
 -/) Eh9 R7)@? =/> ) L,9 R7)S-/)@H
)	� 47EhVF2 )@? 476 H$-/) V ) 4 = ?fD 6[= A 2 6�9IEh9 -/)Ka 9'9 H -;D 2 )@? LS476 % )]J 9 D 6 H F P > A5? -/)@?/D 25= ?`A 6$476$9 - H�)S-/)@H
2 A5? = 9 J -;D 2 )@? F



j	�

� EhV - 9 R7) E ) 6[= ? =G9 g�� � � ��� L;>F476 a7)@H =/> ) B 4@&�LS476 HFA5H 4 = )h-;D 2 )@? B )S-/) )SR 472 D 4 = )@H 476 H�a 4 R7)
=/> ) 97V�= A 9*6 9 J a7) 6 )S- 4 = A 6 a�)@A =/> )S- 9 -;H�)S-/)@H 9 - D 6�9 -;H�)S-;)@H�- D 2 ) 2 A5? = ? F P > ) 6 ) B R7)S-;?/A 9*6 DF?G)@?
8 4 VZ2547L ) 47LSL D�- 47L,& A 6 ? = ) 4 H 9 J ) 6_= - 97V'& 	W% 97=/> E ) = -;A L ? B A 252 % )iH�)@? L -;A % )@H$A 6 c') L,= A 9*6 � F j F*� � =G9
)SR 472 D 4 = ) L,9*6 H�A = A 9*6 ? Bf> ) 6 ?G) 4 - L;> A 6 a J 9 - =/> ) % )@? = -;D 2 ) F g >�4 V�= )S- � H�)@? L -;A % )@H g�� � A 6 a7-;) 4 = )S-
H�) =/4 A 2 ?;A 6�L ) g�� � A5? =/> ) %F4 ?;A5?kJ 9 - =/> ) -/)@H�D 6 H 476[= -;D 2 ) 2 ) 4 - 6 A 6 a�? & ? = ) E H�)@? L -;A % )@H�A 6 =/> A5?
=/> )@?/AB? F

��� ����� � � 	�	�� �

� � 
 
 R � � � � A5? 476�97=/> )S- L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E F � = ? 4 H�R 476_=/4 a7)@? A 6�LS2 D�H�) =/>�4 = A = A5?UJ 4 ? = )S- =/>�476
EI476_& 97=/> )S- L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E ? 
 )@? V ) L A 47252M&I9*6 2B4 -/a7) 
�6�9 A5? & H 4 =/4 ?G) = ? F � =`>�4 ? 476 )@? V ) L A 472B2M&
) � L AM) 6_= V -;D 6 A 6 a 472 a 9 - A =/>�E�=/>�4 = LS476 -;)@H�D L ) =/> ) V - 97%F2 ) E 9 J 9 R7)S- XF=G= A 6 a 	 L -/) 4 = A 6 a -;D 2 )@? =/>�4 =
4 -/) =G9'9 ? V ) L A XZLi=G9 =/> ) = - 4 A 6 A 6 a )	� 47EhVF2 )@?+� F � ��
�
 R � a7) 6 )S- 47252M& V )S-;J 9 - E ? B ) 252�
 JW-/)@^'D�) 6[=/25&
% ) 4 = A 6 a$g�� F�� -;D 2 )@? 	 H�)@? L -;A % )@H 254 = )S-�� 9*6�4 R 4 - AM) =T& 9 J H 4 =/4 ?G) = ? F � � 
 
 R � H 9 )@? 6�97= )	� VF2M9 A =
-/)@H�D 6 H 476�L,&GF
P > ) L D�-/-/) 6_= R7)S- ?/A 9*6�9 J � � 
 
 R � 47252M9EB ? � 
 � � � � � ��
/����
 � ��� �/
 � � � � F P > )@?G) 472B2M9CB J ) 4 = D�-/)@?

=/>�4 = J -;)@^_D�) 6_=/2M& >�4 R7) 6�9 R 472 D�) =G9O% ) -/) V -/)@?G) 6_= )@H ) � L A5) 6[=/2M&GF P > A5?fA5? VZ4 - = A L D 254 - 2M& DF?G)SJWD 2 A 6
= )	� = LS254 ?/?/A XZLS4 = A 9*6�
GBf> )S-/) =/> )`J ) 4 = D�-/)@? 4 -/) 9 J = ) 6h=/> ) B 9 -;H�?dA 6k=/> )`R 9 LS4 % D 2B4 - &i476 H 476_& a*AMR7) 6
= )	� =fL,9*6[=/4 A 6 ? 9*6�25& 4 ? E 47252 ?/D % ?/) =`9 J =/> ) V.9 ?;?/A %F2 )3R 472 D�)@? F

� � - � &!	 � #�	 . # *�� ! / &54 2
#�� � ,
� ! 4 2 * � � 0
�����!��
 ��� .=(+�-��� ������� � ��(	�'�

P > )iA5H�) 4I9 J )	� VF2M9 A = A 6 aI-/)@HFD 6 H 476�L,& A 6 EI47L;> A 6 ) 2 ) 4 - 6 A 6 a B 4 ? X -;? = )	� VF259 -/)@H %'& g )@? =/6 A �
476 H , - 4 = �79 � j � F P > )@A5- ? & ? = ) E )	� >�4 DF? = AMR7) 2M& )	� VF2M9 -;)@H 47252 L,9*E % A 6�4 = A 9*6 ? 9 JOD V =G9�= B 9
4 =G= -;A % D = )@? F 03252Q� a 9'9 H � -;D 2 )@? B )S-/)I-/) =/4 A 6 )@H FI0 a 9_9 H�-;D 2 ) B 4 ? 9*6 ) =/>�4 = B 4 ? V )S-/JW) L,=K9 R7)S-
=/> ) )	� 47EhVZ2 )@?iA = L,9 R7)S-/)@H 476 H B 4 ? 6�97=i4 ? V ) L A 472 A <@4 = A 9*6�9 J 4 -;D 2 ) =/>�4 =�B 4 ? 472 -/) 4 H & A 6 =/> )
-;D 2 ) ?/) = F

� )@?;D 2M= ?KJW- 9*E =/> )@AM-k? & ? = ) E ? >�9CB )@H =/>�4 =h4 H�H�A 6 a$-/)@H�D 6 H 476�L,& =G9 - D 2 ) 2 ) 4 - 6 A 6 a ? & ? = ) E ?
V - 9 H�D L )@H LS254 ?/?/A X )S-;? B A =/>$> AMa > )S- 47LSL D�- 47L,&GF Q 6 J 9 - = D 6F4 = ) 2M&�
F=/> ) )	� >�4 DF? = AMR7)i?/) 4 - L;> -/)@^'D�AM-/)@H
=/> ) E�=G9I2 A E A =d=/> ) -;D 2 )@? =G9hL,9*Ei% A 6�4 = A 9*6 ? 9 J = B 9I4 =G= -;A % D = )@? 
'V 9 ?/?;A %F2M& V -/)SR7) 6_= A 6 a =/> ) E JW- 9*E
XZ6 HFA 6 a 97=/> )S-3a 9_9 H -;D 2 )@? F R R7) 6UB A =/> 4O2 A E A =`9 J = B 9 4 =G= -;A % D = )@? 
F=/> )@AM- 472 a 9 -;A =/>�E a7) 6 )S- 4 = )@H
476 9 -;H�)S- 9 J EI4 a 6 A = D�H�) EI9 -/)K-;D 2 )@? =/>�476$476 9 -;HFA 6�4 - &OL,9 R7)S-;A 6 a 472 a 9 -;A =/>FE F



j �

�����-��� � " � � �

b 9 -/)$-/) L ) 6_= B 9 - � 9*6 4 H�H�A 6 a�-/)@H�D 6 H 476�L,& =G9�L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E ? B 4 ? H 9*6 ) %_& / ?/D 

R =G< A 9*6 A 
 476 H c 9 H�)S- 25476 H B A =/>�=/> )@AM- ? & ? = ) E LS47252 )@H e 0 � �@? � .�� F P > ) & ? =/4 - = )@H
JW- 9*E 476
D 6�9 - H�)S-/)@H L,9 R7)S-;A 6 a 472 a 9 - A =/>�E 476 H V - 97V.9 ?/)@H = B\9 )	� = ) 6 ?/A 9*6 ? F P > ) X -;? =�
J� -/) L,& LS2 A 6 a 
2� H 9 )@?
6�97= -/) Eh9 R7) )	� 47EhVZ2 )@? L,9 R7)S-/)@H %'& 4 -;D 2 ) % D = L,9*6 ?/ABH�)S-;? =/> ) E 4 =]4 -/)@HFD L )@H B )@AMa >_= A 6 254 = )S-
A = )S- 4 = A 9*6 ? 9 J =/> ) 472 a 9 -;A =/>�E F � ) L,&'LS2 A 6 a A EhV - 9 R7)@H V )S-/J 9 - EI476�L )IA 6 47252 =/> )@AM- = )@? = LS4 ?G)@? 476 H
4 V�V ) 4 -;? =G9i% ) 4�B A 6 F P > ) ?G) L,9*6 H )	� = ) 6 ?;A 9*6 =/> ) &hV - 97V 9 ?G)@H B 4 ? 4 ?G) L,9*6 H A = )S- 4 = A 9*6 =/> - 9 D�a >
=/> ) = - 4 A 6 A 6 a�H 4 =/4 V )S-;J 9 - E A 6 a 4 EI4 ?/?/A5R7)$?G) 4 - L;> J 9 - L,9*EhVF2 ) = ) 25& -/)@HFD 6 H 476_= -;D 2 )@? F P > )@?G)
-;D 2 )@?hH 9 6�97= L,9 R7)S- 476[& V -/)SR A 9 D�? 2M& D 6�L,9 R7)S-/)@H�)	� 47EhVZ2 )@? % D =I4 -;) ? = A 252 a 9'9 H 47LSL,9 -;H�A 6 a =G9

D�?G)S- ? V ) L A X )@H % 9 D 6 HF? 9*6 47LSL D�- 47L,&�
 L,9 R7)S- 4 a7) 
 476 H H�) V�=/> F P > )K-/)@?;D 2M= ? 9 J D�?/A 6 a L,9*EhVF2 ) = ) 2M&
-/)@H�D 6 H 476_= - D 2 )@? B )S-/) 6�97=f4 ? L,9*6�LS2 D�?/A5R7) % D =3B 4 -/- 476_= )@H JWD�- =/> )S-`)	� VF2M9 - 4 = A 9*6"F
P > ) B 9 - � H 9*6 ) B A =/> � ) L,9 R7)S- & A5?U?/A E A 254 - =G93=/>F4 = H 9*6 ) B A =/> e 0 � �@? % D = H�AY+ )S-;? A 6 ?/)SR7)S- 472

� ) &�B 4@& ? F 
 AM-;? =�
 � ) L,9 R7)S- & H 9 )@? 6�97=\L,9*6 ?/A5H�)S- =/> ) L,9 R7)S-/)@H1)	� 47EIVF2 )@? 4 = 4 H�A5? L,9 D 6_= )@H B )@AMa >_=
% ) LS4 D�?G)])	� 47EhVF2 )@?`H 9I6�97=C2M9 ?G) 476_& ?/A5a 6 A XZLS476�L ) D D�? = % ) LS4 D�?G) =/> ) &1>�4 R7) % )S) 6 L,9 R7)S-/)@H 9*6�L ) F
P > ) V - 97%F2 ) E B A =/> 4 - % A = - 4 -;A 2M& a7) 6 )S- 4 = A 6 a -/)@HFD 6 H 476_= - D 2 )@? A5? =/>�4 =]=/> )S-;) EI4@& % ) ? 9$EI476[&
a 9'9 Hk-/)@H�D 6 H 476_= -;D 2 )@? =/>�4 = ? 9*E )\)	� 47EhVF2 )@? 6 )SR7)S- a7) = L,9 R7)S-/)@H % ) LS4 D�?G) -;D 2 )@? =/>�4 = L,9 R7)S- =/> ) E

4 -/) B ) 4�� )S- =/>�476 -/)@H�D 6 H 476[= -;D 2 )@? =/>�4 = 4 V�VF25&]=G9 EI9 -/) LS4 ?/)@? F e 0 � �@?
4 HFH�-/)@?/?G)@? =/> AB? V - 97%F2 ) E
%'& -/)@H�D L A 6 a =/> ) B )@A5a >[=`9 J L,9 R7)S-/)@H )	� 47EIVF2 )@? 4 = ) 47L;> ? = ) V ? 9h=/>�4 =`=/> ) D 6�L,9 R7)S-/)@H$)	� 47EhVZ2 )@?
B A 2B2 )SR7) 6[= D 472B2M&I>�4 R7) ) 6�9 D�a >�B )@AMa >[= =/>�4 = -;D 2 )@? =G9kL,9 R7)S- =/> ) E�4 -/) L -/) 4 = )@H F � ) L,9 R7)S- & 4 R 9 ABH�?
=/> A5?`HFA5? L,9 D 6_= )@H B )@AMa >[= A 6 aI? L;> ) E ) F
036�97=/> )S-]H�AY+ )S-/) 6�L ) % ) = B )S) 6 � ) L,9 R7)S- &�476 H e 0 � �@? AB? =/>F4 = e 0 � �@? A EhV 9 ?G)@H 412 A E A =f9 J

= B 9�4 =G= - A % D = ) � R 472 D�) VZ4 AM-;? Bf> ) 6 % D�A 2 HFA 6 a - D 2 )@? F � ) L,9 R7)S- &�4 R 9 A5H�? =/> A5? 4 - = A XZL A 472`2 A E A = %_&
LS4 -/)SJ D 252M& V -;D 6 A 6 a =/> )h?G) 4 - L;> ? VF47L ) F P > ) 4 V�V - 9*47L > =/4�� ) 6�%_& � ) L,9 R7)S- & A5? Eh9 -/) � )	��A %F2 ) A 6
=/>�4 = A =CLS476 L,9*6 ?/ABH�)S-`-;D 2 )@? B A =/> Eh9 -/) =/>�476$= B 9 4 =G= -;A % D = )@? F
P > ) 4 D =/>�9 -;? 9 J:e 0 � �@? H�A5H 6�97= )SR 472 D 4 = ) =/> )f),+ ) L,= ? 9 J =/> )f-/)@HFD 6 H 476_= -;D 2 )@? 472M9*6 ) 
 B A =/> �

9 D =D� -/) L,& LS2 A 6 a F2� P > )@?G)k),+.) L,= ? 4 -/)IA 6 R7)@? = AMa 4 = )@H B A =/> � ) L,9 R7)S- &�476 H ? >�9EB�=/>�4 = -/)@H�D 6 H 476[=
-;D 2 )@? 4 -/) Eh9 -/)]R 472 D 4 %Z2 ) =/>�476 =/> ) B 9 - � B A =/> e 0 � �@? A 252 D�? = - 4 = )@H F

� � � � &5$52
0�2
! # � 46&5&50
036�97=/> )S- 4 V�V - 9*47L > =G9 % D�A 2 HFA 6 a LS254 ?/?;A XZLS4 = A 9*6 ? & ? = ) E ? A5? =G9]% D�A 2 HKH�) L A5?;A 9*6 = -;)S)@? F � > )S-;) 4 ?

L,9 R7)S- A 6 a 472 a 9 -;A =/>�E ?I?G) 2 ) L,=O4 =G= -;A % D = ) � R 472 D�) VF4 AM-;? 4 ? =/> ) %F4 ?/A5?IJ 9 - VF4 - = A = A 9*6 A 6 a =/> ) H 4 =/4 

H�) L A5?;A 9*6O= -/)S)@? B 9 - �O%_& ?G) 2 ) L,= A 6 a 476 4 =G= -;A % D = ) 9*6 Bf> A L > =G9 % - 476�L >�
 =/> ) 6$L -/) 4 = A 6 a % - 476�L > )@?
J 9 -K) 47L;> V.9 ?;?/A %F2 )kR 472 D�) 9 J =/>�4 = 4 =G= -;A % D = ) F P > ) %F4 ?/A Lh472 a 9 -;A =/>�E J 9 - L,9*6 ? = -;D L,= A 6 a H�) L AB?/A 9*6



j .

= -/)S)@? A5? -/) 254 = A5R7) 2M& ? = - 4 A5a >[= J 9 - B 4 -;H 
*476 H LS254 ?/?/A5J & A 6 a 6 ) B A 6 ? =/476�L )@? D�?/A 6 a =/> )@?/) = -;)S)@? A5? ?;A EhVF2 )
% ) LS4 D�?G) =/> )S-;)fA5? 4 D 6 AB^_D�) VF4 =/>I=/> - 9 D�a > =/> ) = -;)S)CJ 9 - 476[& ? V ) L A XZL )	� 47EhVF2 ) F 0
%F4 ?/A L H�) L AB?/A 9*6
= -/)S) 472 a 9 -;A =/>�E B 4 ?Ca*AMR7) 6 A 6 
 AMa*D�-/)Ij F � F

� ������
 � �!���
g�� F�� � j ��� A5? 4 V 97V D 254 -KH�) L A5?/A 9*6 = -/)S)OA EhVF2 ) E ) 6[=/4 = A 9*6"F � = ? V -/)@H�) L )@?/? 9 - 
 � e � � j7j � 
 D�?G)@H

� � � ��� ��� � � � � � ��� � =G9 ?G) 2 ) L,=k=/> ) % )@? =k4 =G= -;A % D = ) =G9 % - 476�L;>�9*6 F � 6 J 9 - EI4 = A 9*6 a 4 A 6�
 D 6 J 9 - = D �
6�4 = ) 2M&�
 A5? % A 4 ?/)@H =G9EB 4 -;H 4 =G= - A % D = )@? =/>�4 =`>�4 R7) EI476_& R 472 D�)@? F g�� F��i9 R7)S- LS47E ) =/> A5? %'& D�?/A 6 a 4
? 2 A5a >[=/2M& H�AY+ )S-/) 6_= )SR 472 D 4 = A 9*6 L -;A = )S-;A 4hLS47252 )@H � ��� � � � � � � F
g�� F�� -;D 2 )@? LS476 % )]D�?G)@H =G9 L,9*6 R7)S- =f4 H�) L A5?;A 9*6O= -/)S) A 6_=G9h4h2 A5? = 9 J V - 9 HFD L,= A 9*6 -;D 2 )@? F P > )@?G)

-;D 2 ) 2 A5? = ? 4 -/)$?/A E A 254 - =G9 =/>�9 ?/) V - 9 H�D L )@H %'&�L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E ? 
 % D =h=/> ) V - 9 L )@H�D�-/)1J 9 -
a7) 6 )S- 4 = A 6 a =/> ) E AB? 2 )@?/?CA 6_= D�A = A5R7) 476 H =/> )K-/)@?;D 2M= ? 4 -/)]a7) 6 )S- 47252M&16�97=f4 ?`a 9'9 H F

� ������� � � �

� e � � j	� � AB? 476�97=/> )S- H�) L A5?;A 9*6 = -/)S) 472 a 9 -;A =/>FE F � = AB?]?/A E A 2B4 - =G9 � e � 
 % D = V )S-/J 9 - E ? A 6�L -/) �
E ) 6_=/472:2 ) 4 - 6 A 6 a F � =CLS476 V - 9'L )@?;? 6 ) B = - 4 A 6 A 6 akA 6 ? =/476�L )@? 9 R7)S- = A E ) %'& -/)SR A5?/A 6 a =/> )]H�) L AB?/A 9*6
= -/)S)k- 4 =/> )S- =/>�476 % D�A 2 H�A 6 a 4OL,9*EhVF2 ) = ) 2M& 6 ) B
= -;)S) F P > A5? 4725259CB ? =/> )kH�) L A5?/A 9*6 = -/)S) =G9 )SR 9*2 R7)
9 R7)S- = A E ) 4 ? =/> ) = - 4 A 6 A 6 ahH 4 =/4IL >�476 a7)@? F
036 A EIV.9 - =/476[=i=/> A 6 a =G9 6�97= ) 4 % 9 D = H�) L A5?/A 9*6 = -/)S)@?hA5? =/>�4 = ) 47L;> )	� 47EhVF2 ) E D�? =i>F4 R7) 4

R 472 D�)1J 9 -h) 47L >�4 =G= -;A % D = ) 9 - 9*6 ) E D�? = % ) V - 9 R A5H�)@H F g 9*6 ?/ABH�)S- =/> ) =/4 ? ��9 J LS254 ?/?;AMJ & A 6 a 476
)	� 47EhVF2 ) L,9*6[=/4 A 6 A 6 a 4iE AB?/?/A 6 a R 472 D�)fJ 9 - 4iVF4 - = A L D 254 - 4 =G= - A % D = ) F � J 4 6�9 H�)fJ 9 - =/> AB? 4 =G= -;A % D = )
A5? ) 6�L,9 D 6[= )S-/)@H�A 6 =/> ) = -/)S) 
 =/> ) % - 476�L;> =G9 =/4�� ) A5?hD 6 H�) = )S- E A 6 )@H F g�� F�� >�476 H 2 )@? =/> A5? %_&
?/D % ? = A = D = A 6 a =/> ) Eh9 ? = J -;)@^_D�) 6_= R 472 D�) A 6 VF2547L )@? 9 J E A5?/?/A 6 ahR 472 D�)@? F � )@?/D 25= ? V -/)@?G) 6_= )@H 254 = )S-
? >�9EB�=/>�4 = =/> A5? LS476I% ) 4]V - 97%F2 ) E F � ) L,9 R7)S- &I=/4�� )@? 4 H�AY+ )S-/) 6_=d4 V�V - 9*47L > 476 H 47L;> AM)SR7)@? % ) =G= )S-
-/)@?/D 2M= ? F



�
# �����
��� ,

� ��������������� � � ��!�����	����

��� � �
��	��
#��

P > AB? L >�4 V�= )S-d)	� VF254 A 6 ? 9 D�- 4 VFV - 9*47L;> =G9K4 HFH�A 6 a3-/)@H�D 6 H 476�L,&]=G9KL,9 R7)S- A 6 a 472 a 9 -;A =/>�E ? F P > )
-/)@?/D 2M= A 6 a ? & ? = ) E A5? LS47252 )@H � ) L,9 R7)S- &GF P > ) X - ? = ?G) L,= A 9*6 a*AMR7)@? 4 =/>�9 - 9 D�a > H�)@? L -;A V�= A 9*6 9 J 4
6�9*6 -;)@H�D 6 H 476_=\L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E ?/A 6FL ) =/>F4 = AB? =/> )K? =/4 = A 6 a V 9 A 6_= J 9 - =/> A5? B 9 - � F P > ) 6�
 =/> )
Eh9 H�A XZLS4 = A 9*6 ? EI4 H�) =G9iL -;) 4 = ) =/> ) -/)@HFD 6 H 476_= -;D 2 ) 2 ) 4 - 6 A 6 a ? & ? = ) E � ) L,9 R7)S- &O4 -/) H�)@? L -;A % )@H F

� ) L,9 R7)S- & A5? % DFA 2M= D V 9*6�4 6�9*6 -/)@H�D 6 H 476_= L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E ?;A E A 254 - =G9 g � � � ��� F P > A5?
L;>F4 V�= )S-IH�)@? L -;A % )@? =/> ) =/> -/)S) EI4EDG9 - Eh9 H�A XZLS4 = A 9*6 ? E 4 H�) =G9 =/> )$g � � 472 a 9 -;A =/>�E =G9 L -;) 4 = )
� ) L,9 R7)S- &GF P > ) X -;? =`EI4EDG9 - L;>�476 a7) 4 H�H�? -/)@H�D 6 H 476[= -;D 2 )@? =G9h=/> ) -;D 2 ) 2 A5? = ? F 036�97=/> )S- L;>F476 a7)
A 6 R 9*2 R7)@H Eh9 H�AMJ & A 6 a =/> ) B 4 & -;D 2 )@? 4 -/)O)SR 472 D 4 = )@H Bf> ) 6�=/> )1)	� 47EhVF2 )@? =/> ) &�L,9 R7)S- L,9*6_=/4 A 6
E A5?;?/A 6 a R 472 D�)@? F � ) L,9 R7)S- & AMa 6�9 -/)@? E AB?/?/A 6 a R 472 D�)@? - 4 =/> )S- =/>�476 ?/D % ? = A = D = A 6 a R 472 D�)@? J 9 - =/> ) E F
P > ) X.6�472 L;>�476 a7) EI4 H�) A 6 � ) L,9 R7)S- & A5? =/> ) D�?G) 9 J 4$6 ) B�E ) = -;A LhLS47252 )@H R7) L,=G9 - EI4 a 6 A = D�H�)
=G9�B )@AMa >[=`=/> )]-;D 2 )@?`H�D�-;A 6 a LS254 ?/?/A X.LS4 = A 9*6 F P > A5? 6 ) B�E ) = -;A L]> ) 2MV ? 472B2 )SR'A 4 = ) =/> ) V - 97%F2 ) E ? 9 J
-;D 2 )@? =/>�4 =f4 -/) > AMa >�2M& 47LSL D�- 4 = ) % D = 9*6F2M&OL,9 R7)S- 4 J ) B )	� 47EhVF2 )@? F

, � � � � ! #%46&!	 � #�	 . # * � � ,/& � &5.14 #%&54
0 ? E ) 6[= A 9*6 )@HIA 6 g >�4 VF= )S-fj 
[L,9 R7)S- A 6 a 472 a 9 - A =/>�E ? LS476h% )CD�?/)@H =G9]V - 9 H�D L ) )@A =/> )S- 9 - H�)S-/)@H

9 -`D 6�9 -;H�)S-/)@H 2 AB? = ? 9 J:- D 2 )@? F 0 %F4 ?;A LC9 -;H�)S-/)@H L,9 R7)S-;A 6 a 472 a 9 - A =/>�E8B 4 ? V -/)@?/) 6[= )@HOJ 9 - ?/A EhVF2 A L �
A =N&GF�, ) LS4 D�?G) � ) L,9 R7)S- & L -/) 4 = )@? D 6�9 - H�)S-/)@H -;D 2 ) 2 A5? = ? 
 =/> )I-/) EI4 A 6 H�)S- 9 J =/> A5? =/> )@?/A5?]J 9'L DF?G)@?
9*6 D 6�9 -;H�)S-;)@HI-;D 2 )@? F P > ) V - 9'L )@HFD�-/)CJ 9 - L -;) 4 = A 6 a D 6�9 -;H�)S-;)@HI-;D 2 )f?G) = ? A5? 2B4 -/a7) 2M&h=/> ) ? 47E ) 4 ?
=/>�4 = J 9 - V - 9 H�D L A 6 a 9 -;H�)S-/)@H1-;D 2 )@? % D =\=/> ) B 4@&O=/> ) -;D 2 )@? 4 -/) 4 VFVF2 AM)@H A5? ? 9*E ) Bf>�4 = H�AM+.)S-/) 6_= F
0 =1=/> ) > ) 4 - =19 J � ) L,9 R7)S- & A5? 4�6�9*6 -/)@H�D 6 H 476[= -;D 2 ) 2 ) 4 - 6 A 6 a�? & ? = ) E ?/A E A 254 - =G9 g�� � F

g 9 H�) =G9 A 6�L,9 - V 9 - 4 = )I-;)@H�D 6 H 476FL,&UB 4 ? 4 HFH�)@H =G9 =/> A5? 6�9*6 -/)@H�D 6 H 476[= ? & ? = ) E F$0�=/>�9 - 9 D�a >
D 6 H�)S-;? =/476 H�A 6 a 9 J =/> ) 6�9*6 -/)@HFD 6 H 476_= ? & ? = ) E B A 252 EI4�� ) A = ) 4 ?/A5)S- =G9 H�)@? L -;A % ) =/> ) L;>�476 a7)@?
EI4 H�) F P > ) 472 a 9 -;A =/>�E D�?/)@H A 6 g�� � A5?`H�)@? L -;A % )@HOA 6O=/> ) 6 )	� = ?/) L,= A 9*6 F c') L,= A 9*6 � F*� H�)@? L -;A % )@?
=/> ) EI9 H�A XZLS4 = A 9*6 ? EI4 H�) =G9 L -/) 4 = ) � ) L,9 R7)S- &GF



jHG

����
���
 � � �!�+��� �-� � ��� ( � �-$�� � � �!� � �6(8������� �)(+* ��� �
g�� � >�4 ? =/> ) 97V�= A 9*6�9 J L -/) 4 = A 6 a�)@A =/> )S- 9 - H�)S-/)@H 9 -OD 6�9 -;H�)S-/)@H�-;D 2 ) 2 A5? = ? F Q 6�9 - H�)S-/)@H

-;D 2 ) 2 A5? = ? 4 -/) ) 4 ?;AM)S-iJ 9 - > D E 476 ? =G9 A 6_= )S- V -/) =k476 H =/> ) V )S-/J 9 - EI476�L ) B > ) 6 LS254 ?;?/AMJ & A 6 a 6 ) B
A 6 ? =/476�L )@? A5?da7) 6 )S- 47252M&k% ) =G= )S- � � � F P > )fH�)SJ 4 D 2M= A 6 g�� � A5? =G9kL -/) 4 = ) D 6�9 -;H�)S-/)@Hh- D 2 )@? 476 H =/>�4 =
A5? =/> ) 472 a 9 -;A =/>�E H�)@? L -;A % )@H > )S-/) F
P > ) g�� ��472 a 9 -;A =/>�E J 9 - a7) 6 )S- 4 = A 6 a�D 6�9 -;H�)S-;)@H -;D 2 )@? % )Sa*A 6 ? B A =/>�4�V - 9 L )@H�D�-/) LS47252 )@H

��
���
���������������� F P > A5? V - 9 L )@H�D�-/) =/4�� )@? =/> ) ?G) =k9 J 47252\= - 4 A 6 A 6 a )	� 47EIVF2 )@? 476 H 4 2 A5? = 9 J =/> )
V 9 ?/?/A %Z2 ) LS254 ?;?G)@? J 9 - =/> )]H 4 =/4 ?/) =C476 H1A = )S- 4 = )@? =/> - 9 D�a >O=/> )@?G) V 9 ?/?/A %F2 ) LS254 ?/?/)@? 
 = -/) 4 = A 6 ah) 47L >
A 6 = D�- 6O4 ? =/> ) � =/4 -/a7) =CLS254 ?/? F2� 
�9 -`) 47L;>1=/4 -;a7) =CLS254 ?/? 
 ��
���
���������������� LS47252 ? ��
��#���������������������
=G9 a7) 6 )S- 4 = ) - D 2 )@? =G9 L,9 R7)S- )	� 47EhVZ2 )@? 9 J =/>�4 =kLS254 ?/? F P > )I- D 2 )@?]-/) = D�- 6 )@H 4 -/) 4 H�H�)@H =G9 =/> )
XZ6�472 - D 2 ) 2 A5? = F P > A5? V - 9 L )@H�D�-/)]A5? 2 A5? = )@H A 6 
 AMa*D�-/) � F j F

��
������������������������ A5? a*AMR7) 6k4 LS254 ?;? 476 H =/> ) ?G) =U9 J 47252*= - 4 A 6 A 6 af)	� 47EhVZ2 )@? F � = -/) = D�- 6 ? 432 A5? =:9 J
-;D 2 )@? =/>�4 = L,9 R7)S- =/> )\)	� 47EhVZ2 )@? % ) 2M9*6 a*A 6 a =G9 g 8 0 c�c F � = L -/) 4 = )@? =/> AB? 2 A5? = %_& -/) V ) 4 = )@H 25& LS472B2 A 6 a
��
������ ����!�����"����#������"������ =G9kXZ6 H =/> ) � % )@? = �hL,9*6 H�A = A 9*6 J 9 - =/> ) a*AMR7) 6$LS254 ?;? F � ) E ) Ei% )S- =/>�4 =
4 L,9*6 H�A = A 9*6 A5? 4 L,9*6 D D 6�L,= 9 J 4 =G= - A % D = ) � R 472 D�) VF4 AM-;? F 
�9 -I) 47L;> L,9*6 H�A = A 9*6 -/) = D�- 6 )@H 
d4 -;D 2 )
9 J =/> )IJ 9 - E 5 ��� �
� � � � � � � � � 9��43�
 �+12A2747 A5? L -/) 4 = )@H 476 H 4 H�H�)@H =G9 =/> ) ?/) = 9 J`-;D 2 )@? =G9 % )
-/) = D�- 6 )@H F � )	� =�
.=/> )K)	� 47EhVF2 )@? L,9 R7)S-/)@H %'&1=/> ) 6 ) B -;D 2 ) 4 -/)i-/) Eh9 R7)@H F P > ) V - 9 L )@?/?CA5? =/> ) 6
-/) V ) 4 = )@H B A =/>�=/> )O-/) EI4 A 6 A 6 a = - 4 A 6 A 6 a$)	� 47EhVF2 )@? F P > A5? ? =G97V ? Bf> ) 6�47252\=/> )O)	� 47EIVF2 )@? 4 -/)
L,9 R7)S-;)@H 9 - 6�9 a 9'9 H - D 2 ) LS4761% )3J 9 D 6 H =G9hL,9 R7)S- =/> ) -/) EI4 A 6 A 6 aK)	� 47EhVF2 )@? F ��
��#���������������������
A5?`? >�9CBf6 A 6 
 A5a*D�-/) � F*� F

� 97= ) =/>�4 = 9*6�25&O=/> )i)	� 47EhVF2 )@? =/>�4 =]4 -/) L,9 R7)S-/)@H ��� � 
 � ��
�� 
 
 � ��� 
������ � � � � � 
 
 � 

	
� � � 
 4 -/)]-/) Eh9 R7)@H F R � 47EhVZ2 )@? =/>�4 =C% ) 2M9*6 a =G9 97=/> )S- LS254 ?;?G)@? 4 -/) -/) =/4 A 6 )@H$? 9h=/>�4 =f4 -;D 2 ) =/>�4 =

>�����&#���8O���� ��
���
���������������� � A�141434@4A+C2D41B3�7 � AB1B1��+12A?7B7+3?7 �PL
����" $�
2143�78349��ML Q
G���� ����&=F &��������	��14A?747%� � AB1B1��+12A?7B7+3?7 L

&������ ��
������������������������ �
A�141434@4A+C2D41B3?7 � ��14A?747S� "��#H��#��������"�� $�
?1B3�7
����� $�
2143�7 "�� $�
2143�78349

Q
����"�O����%$�
?143?7+3B9

Q

� R T�U V=W A�( ' F P > )ig�� �h472 a 9 - A =/>�E J 9 -Ca7) 6 )S- 4 = A 6 a D 6�9 -;H�)S-/)@H1-;D 2 )@?



j@l

>�����&����8O���� ��
������������������������ � 34@4A�C4D41B3�7 � ��12A2747 �PL
����" $�
2143?7 � L Q
���8>�����"ML

G�� ��� !B3�7+9����#
��;:�( &�������� ��H%��
��#� � ����!�����"�����������" �#�#� ��34@4A+C2D41B3�7 �
�8G !B3�789����#
�� ��� ����" �4O ���	"�F��#� L

����� "�� $�
2143?7	"�F�� ��O ��� ���KG !43�789�����
�� "�F��#� >���������&�"%��12A2747O�
���=< ��'��PG����J< 34@4A+C2D41B3�7 ����� "+F������ � � �+12A2747 &���'�������� :�(%!43?7+9�����
��

Q
Q O���"���� !B3�7+9����#
�� ��� �4O����
����"�O����%$�
?1B3�7

Q

�SR�T6U�VJW A�( 3 F P > )ig�� �h472 a 9 -;A =/>FE J 9 - L,9 R7)S-;A 6 a 9*6 ) LS254 ?/?

L,9 -/-/) L,=/25&1LS2B4 ?/?/A X )@? =/> ) E EI4@&1% )]J 9 D 6 H Bf> ) 61=/> ) LS254 ?/? =/> ) &O% ) 2M9*6 a =G9 A5? =/> ) =/4 -/a7) =3LS254 ?/? F
P > ) % )@? = -;D 2 )�A5? 9*6 ) =/>�4 = L,9 -;-/) L,=/2M&�LS254 ?/?;A X )@? 4 ? EI476_& )	� 47EhVZ2 )@? 4 ? V 9 ?/?/A %Z2 ) Bf> A 2 )

E A5? LS254 ?/?/AMJ & A 6 a 4 ?IJW) B 4 ? V 9 ?/?;A %F2 ) F P 9�XZ6 H =/> ) L,9*6 HFA = A 9*6 J 9 - =/> AB?h-;D 2 ) 
 g�� � ) EhVF259 & ? 4
% ) 47E ?/) 4 - L;> Fd0�% ) 47E ?G) 4 - L > A5? 4kEh9 H�A X )@H % )@? = � X -;? = ?G) 4 - L;> 
'% D = A 6 ? = ) 4 H 9 J:)	� VF2M9 - A 6 a 9*6�25&
=/> )`?/A 6 a 2 ) % )@? = VF4 =/> 4 =d476_& a*AMR7) 6 V 9 A 6_=�
74 ? EI47252 6 D E % )S- 9 J =/> ) Eh9 ? = V - 9*E A5?/A 6 a 472M= )S- 6F4 = AMR7)@?
4 -/)`)	� VF2M9 -/)@H F P > ) a 9*472�9 J.D�?/A 6 a 4 % ) 47E ?G) 4 - L > A5? =G9K47252 )SR A 4 = ) =/> ) V - 97%Z2 ) E 9 J 2M9 LS472 EI4 ��A EI4 F
P > ) V - 9'L )@HFD�-/) =/>�4 = A EhVF2 ) E ) 6[= ? =/> ) % ) 47E ?G) 4 - L > A5? LS47252 )@H ��
���� � ����!���� "����#������"����#� � F

P > )I?/) 4 - L;> ? =/4 - = ? B A =/>�4$L,9*6 H�A = A 9*6 =/>F4 = L,9*6[=/4 A 6 ? 9*6�25& =/> )hR 472 D�) � = -;D�) F2� P > A5? L,9*6 HFA = A 9*6
EI4 =/L > )@? 47252 )	� 47EhVF2 )@? F P > AB?OA 6 A = A 4723L,9*6 H�A = A 9*6 AB? 4 HFH�)@H =G9 =/> ) L,9*252 ) L,= A 9*6 9 J L,9*6 H�A = A 9*6 ?
% )@A 6 a )	� VF2M9 -;)@H 	 -/)SJW)S-/-/)@H =G9 4 ? 7892A�$�A 6�=/> ) 472 a 9 -;A =/>�E 476 H L,9 -/-;)@? V 9*6 H�A 6 a =G9�=/> ) % ) 47E
A 6�=/> ) ?G) 4 - L > � F ��
��#� � ����!���� "�����������" �#�#�$-/) V ) 4 = )@H 2M& ?G) 2 ) L,= ? 4 L,9*6 HFA = A 9*6 JW- 9*E c P 0 � 476 H

)	� VF476 H�?KA =]%_&�4 H�H�A 6 a 476 4 =G= -;A % D = ) � R 472 D�) VF4 AM- =/>F4 = A5? 6�97=i472 -/) 4 H & A 6�=/> ) L,9*6 H�A = A 9*6"F P > )
6 ) B L,9*6 H�A = A 9*6 	 g � �3ekj�� AB?\)SR 472 D 4 = )@H 9 R7)S- =/> ) -/) EI4 A 6 A 6 ai)	� 47EhVZ2 )@? 9 J g 8 0 cFc =G9�Bf> A L;> A =
4 V�VF2 AM)@? D�?/A 6 a 8 4 VZ2547L ) 47LSL D�- 47L,& 	 H�)@? L - A % )@H % ) 2M9EB � F �NJ =/> A5? 6 ) B"L,9*6 HFA = A 9*6 A EhV - 9 R7)@?KD V 9*6
=/> ) % )@? =$L,9*6 HFA = A 9*6 ?G)S) 6 ? 9 J 4 - 	 , R c P g � � e � 
`=/> ) 6 =/> ) 6 ) B L,9*6 H�A = A 9*6 A5?1-/) =/4 A 6 )@H 4 ?
, R c P g � �3e FU0 HFH�A = A 9*6�472B2M&�
 A5J =/> A5? 6 ) B L,9*6 H�A = A 9*6 % ) 4 = ? 476_& 9 J =/> ) L,9*6 H�A = A 9*6 ?kA 6 c P 0 �
	W9 - =/> )K?;A < ) 9 J c P 0 � A5? 2 )@?;? =/>�4761=/> ) % ) 47E B A5H =/> � 
'=/> A5? 6 ) B�L,9*6 H�A = A 9*6 A5? 4 H�H�)@H =G9 c P 0 �
476 H�c P 0 � A5? = -;A EIE )@H =G9O=/> ) % ) 47E B A5H =/> 	 -/)SJW)S-/-/)@H =G9 4 ?3b 0 �]c P 0 � A 6$=/> ) 472 a 9 -;A =/>�E � F
P > ) H�AY+ )S-/) 6�L ) % ) = B )S) 66, R c P g � � e 476 H =/> ) L,9*6 H�A = A 9*6 ? A 6 c P 0 � A5? =/>�4 = , R c P g � � e
A5?

���OE�" 8�"#.G8 N 9!%	./0���5B0��� 3�!5B #" 02. 9:KL0 8/8�"3,�<



� 2

=/> )]?/A 6 a 2 ) % )@? =`L,9*6 HFA = A 9*6 	W=/> ) 9*6 ) B A =/>O=/> ) > A5a > )@? =`8 4 VF2B47L ) 47LSL D�- 47L,& � =/>�4 =`>�4 ? % )S) 6 ?G)S) 6
=/> D�?`J 4 - 476 H c P 0 � L,9*6_=/4 A 6 ? L,9*6 H�A = A 9*6 ? =/>�4 =fEI4 &16�97=C% ) 4 ?Ca 9'9 H 
F% D =C>�4 R7) =/> ) V 97= ) 6_= A 472
=G9O% ) % ) =G= )S- F P > ) V 97= ) 6[= A 472 9 J 4 -;D 2 )iA5? =/> ) EI4 ��A E D E 8 4 VF2547L ) 47LSL D�- 47L,& A = L,9 D 2 H 47L;> AM)SR7)
AMJ A =3L,9 R7)S-/)@H 9*6�25& )	� 47EhVF2 )@?fJW- 9*E g 8 0 c�c 476 H 6�9*6 )iJ - 9*E 476_& 97=/> )S- LS254 ?/? F P > ) E 4 A 6 2M9'97V
A5? =/> ) 6 -/) V ) 4 = )@H�D 6_= A 2 6�9 L,9*6 H�A = A 9*6 % ) =G= )S- =/>F476D, R c P g � � e LS476�% )iJ 9 D 6 H Fi0 =]=/> )h) 6 H
9 J =/> ) 2M9'97V 
�=/> )K?/A 6 a 2 ) % )@? = L,9*6 H�A = A 9*6 A5? -;) = D�- 6 )@H F P > A5? V - 9 L )@H�D�-/)]A5?`? >�9CBf6 A 6 
 AMa*D�-/) � F*� F

� 6 =/> AB? E 476�6 )S- 
d47252\V 9 ?/?/A %Z2 ) 4 =G= -;A % D = ) � R 472 D�) L,9*Ei% A 6F4 = A 9*6 ? B A 252 % ) = -;A5)@H 4 ? LS476 HFA5H 4 = )
L,9*6 H�A = A 9*6 ?CJ 9 - =/> )k-;D 2 ) 
ZV - 9 R A5H�)@H =/> ) & A EhV - 9 R7)iD V 9*6 97=/> )S- L,9*6 H�A = A 9*6 ? 472 -/) 4 H & ?G)S) 6 F P > )
% ) 47E ?G) 4 - L > V - 9 R'A5H�)@? 4�B 4 & =G9 )	� VF2M9 -/) EI9 -/) 9 J =/> )K?/) 4 - L;> ? VF47L ) =/>�476 4 a7-/)S)@H &�
F% )@? = � X -;? =
?G) 4 - L >�
�% D =C4 R 9 A5H�? =/> )])	� V ) 6 ?G) 9 J 4 JWD 2B2M& )	� >�4 D�? = A5R7)K?G) 4 - L;>"F

����
'��� � � $&� � � ��$�����(+����� � �?(8��� �?.
P > ) 9 -;AMa*A 6�472 g�� � D�?G)@H 4OE ) 4 ?/D�-/) LS47252 )@H ) 6[= - 97V'&$=G9 )SR 472 D 4 = )i- D 2 )@? F R 6[= - 97V'& LS4 V�= D�-/)@?

=/> ) 47LSL D�- 47L,& 9 J 4 -;D 2 ) 476 H -/) = D�- 6 ? > A5a > )S- R 472 D�)@? J 9 -3- D 2 )@? =/>�4 =]L,9 R7)S-K)	� 47EhVF2 )@? 9 J 9*6F2M& 4

>�����&����8O���� ��
���� � ����!���� "����#������"����#� ��32@BA�C2DB143?7 �#L
����" 7+94A�$ � � ��"���������( &�����"���� ����� �#( "�F��E< ��� " H������������ &#�#������"���������� "��+O�� ���
����"%
43 � 7892A�$��ML Q
����"%!43?7+9�����
���� �4O����
� F ����� 7+94A�$ ��� ����" �=<?>�"�(ML

G���� ����&=F &#�#������"����#� ����
�� � � 7892A�$ L
G���� ����&=F >��������=: ��� ��"�"����=:4O�"�� "���� " ����" ���#��������( � � ���#
�� L

����" ����
�� � � ����
����#9B3�789
��'����KO���"�� ���#
�� � ��'���� 32@BA�C2DB143?7 O���� �?H#1��8>�����&��BA�&�& O�����&�(
�8G ����
�� � ��� :���"�"���� "+F���� !43�789�����
��

"�F���� ����"%!43�789�����
�� � ����
�� �
����� ����
�� � "�� 
43 � 7+94A�$
�8G �������%��G 
43 � 7+94A�$��;C2A4@?7892A�$ � �;O �#���������BG�� ����� &#�#��� "�����"O�

"�F���� ���=< ��'�� "�F�� � ��� ��"�&��#������" ����� � � 
43 � 7+94A�$
Q

Q
����" 7+94A�$��%
43 � 7892A�$

Q
����"�O���� !B3�789����#
��

Q

� R T�U V=W A�( A F P > ) g�� �h472 a 9 -;A =/>�E J 9 - XZ6 H�A 6 a =/> ) % )@? =CL,9*6 H�A = A 9*6



� j

?/A 6 a 2 ) LS254 ?/? F R 6[= - 97V_& A5? a*AMR7) 6 %_&O=/> )KJ 9*252M9EB A 6 akJ 9 - E D 2B4 �

3���"����K>�( � � � � 	 	 	 ��� 	 � �
� ��� 2M9 a�� 	 	 ��� 	 � � � � �
Bf> )S-;)

	 � AB? =/> ) 6 D E % )S- 9 J )	� 47EhVF2 )@? L,9 R7)S-/)@H %_&O=/> )]-;D 2 )KA 61=/> ) V -/)@HFA L,= )@H LS254 ?/? �
	 � � � AB? =/> ) =G97=/472 6 D Ei% )S- 9 J )	� 47EhVF2 )@? L,9 R7)S-/)@H %_&1=/> )]- D 2 )
P > ) V - 97%F2 ) E B A =/> ) 6[= - 97V_& AB? =/>�4 = A = = ) 6 H�? =G9 ?G) 2 ) L,= -;D 2 )@? =/>�4 = L,9 R7)S- 9*6�2M&]4 JW) B )	� 47EhVZ2 )@?

% ) LS4 D�?G) =/>�9 ?G)$-;D 2 )@? 4 -/) Eh9 -;) 2 A � ) 2M&�=G9�>F4 R7) > AMa > )S- 47LSL D�- 47L,&GF P > A5? % A 4 ? A5?ID 6 H�)@?/AM- 4 %F2 )
?/A 6FL ) =/> )@AM- > A5a > 47LSL D�- 47L,& 9*6$=/> ) = - 4 A 6 A 6 ahH 4 =/4IEI4 &$6�97= -/) � ) L,=f=/> )@AM- V )S-/J 9 - EI476�L ) 9*6 6 ) B
A 6 ? =/476�L )@? F

� 6 =/> ) A EhV - 9 R7)@H
R7)S-;?/A 9*6
9 JOg�� � � ��� 
k4
6 ) B E ) = -;A L A5? D�?G)@H =G9 )SR 472 D 4 = ) LS476 HFA5H 4 = )
L,9*6 H�A = A 9*6 ? F P > AB? E ) = -;A L A5? LS472B2 )@H 8 4 VZ2547L ) 47LSL D�- 47L,&$476 H A5? L,9*EhV D = )@H 4 ?CJ 9*252M9CB ? F

1��8>�����&��BA�&�& O�����&�( � 	 	 �	� j�� � 	 	 � �
�
��� �

Bf> )S-;)

� A5? =/> ) 6 D Ei% )S- 9 J LS254 ?;?G)@?CA 61=/> )iH 9*EI4 A 6
	 � AB? =/> ) 6 D E % )S- 9 J )	� 47EhVF2 )@? L,9 R7)S-/)@H %_&O=/> )]-;D 2 )KA 61=/> ) V -/)@HFA L,= )@H LS254 ?/? �
	 � � � AB? =/> ) =G97=/472 6 D Ei% )S- 9 J )	� 47EhVF2 )@? L,9 R7)S-/)@H %_&1=/> )]- D 2 )

1��K> ����&���A�&�&=O�����&�( -/) = D�- 6 ? 4 R 472 D�) % ) = B )S) 6 2 476 H j 
"B A =/> > AMa > )S-3R 472 D�)@? % )@A 6 a % ) =G= )S- F
� = A5? 4 D�?G)SJ D 2 E ) = -;A L % ) LS4 D�?G)hA =KLS4 VF= D�-/)@? =/> ) V -;) L A5?/A 9*6 9 J 4 -;D 2 ) 	 	 ��� 	 � �
� � 476 H =/4�� )@? A 6_=G9
47LSL,9 D 6_=f=/> ) 6 D Ei% )S- 9 J V 9 ?/?;A %F2 ) LS254 ?/?G)@? F
g 9*6 ?;A5H�)S- 476 A 6 ? =/476FL )kJW- 9*E =/> ) VZ254@&�� H 9*6�� = VF254 & H 4 =/4 a*AMR7) 6 A 6 
 AMa*D�-/) j F*� F � 6 ) 9 J =/> )

-;D 2 )@? =/>�4 =�B 4 ?C)SR 472 D 4 = )@H$H�D�-;A 6 ak-;D 2 ) a7) 6 )S- 4 = A 9*6 B 4 ?

5���� �KO�"����������
� ��'���� &�����" ��� 9 �23�
;> ����(��
� (������ � � � �

P > ) 6 D E % )S-;?iA 6 % - 47L�� ) = ?hA 6 HFA LS4 = ) =/> ) LS254 ?/?kH�A5? = - A % D = A 9*6 9 J =/> ) )	� 47EhVF2 )@? L,9 R7)S-/)@H %_&

=/> A5?k-;D 2 ) � =/> )S-;) B )S-/) � )	� 47EhVF2 )@? % ) 2M9*6 a*A 6 a =G9 LS254 ?;? > ����(��
� (������ 476 H � % ) 2M9*6 a*A 6 a =G9
LS254 ?/?-> ����(��
� ��� � F c A 6�L ) =/> )S-;) 4 -;) = B\9ILS254 ?;?G)@? 
 � B 9 D 2 H % ) � F P > ) =/4 -;a7) =CLS254 ?/? A5?->�����( �
� (������ 
 ? 9 	�
 " ������� �#� ��� � B 9 D 2 H % ) � 
 	 � �
� B\9 D 2 H % ) �I476 H 1��8>�����&��BA�&�& O�����&�( B\9 D 2 H1)SR 472 D 4 = )



���

=G9 2 F � � G . F � 97= ) 
 =/> AB?f-;D 2 ) H 9 )@? 6�97=34 V�V ) 4 - A 6 =/> ) X.6�472 -;D 2 ) 2 A5? =C% ) LS4 D�?G) 97=/> )S- -;D 2 )@? B A =/>
% ) =G= )S-CR 472 D�)@?`J 9 -01��K> ����&���A�&�&=O�����&�( B )S-/)KH�AB? L,9 R7)S-/)@H F
0 ? >�9 - = J 472B2d9 J01��K> ����&���A�&�& O�����&�( A5? =/>�4 = A = H 9 )@? 6�97= L,9*6 ?/A5H�)S- =/> )1H�A5? = - A % D = A 9*6 9 J =/> )

)	� 47EhVF2 )@? 6�97=O% ) 259*6 a*A 6 a =G9 =/> ) LS254 ?/?�� F P 4�� ) 4�LS254 ?/?/A X.LS4 = A 9*6�=/4 ? � B A =/>�=/> -/)S) V.9 ?;?/A %F2 )
LS254 ?/?/)@? F g 9*6 ?/ABH�)S- = B\9 - D 2 )@? 
'9*6 ) =/>�4 =`VF4 - = A = A 9*6 ? � 2i)	� 47EhVF2 )@? 4 ? J 9*25259CB ? � j*2 A 6 �������
� � 
 lkA 6
�������
� � 
'476 H$jfA 6 � ��� � � � 476 H 476�97=/> )S- -;D 2 ) =/>�4 = VZ4 - = A = A 9*6 ? =/> ) E�4 ? � j*2KA 6 � ��� � � � 
 � A 6 ��� � �
� � 

� A 6 �������
� � F c A 6�L ) =/> )S-;) 4 -;) � 2 =G97=/472 )	� 47EhVF2 )@? 
 	 � �
� � � 2 F P > )S-;) 4 -;) =/> -/)S) LS254 ?/?G)@? 
 ? 9 �
� � F 
�9 - 4 =/4 -/a7) = LS254 ?/? 9 J ����� � � � 
 	 ��" �#�
� � � j*2 
.476 H 1��8> ����&#�BA�&�&=O�����&�(I-;) = D�- 6 ? 2 F � / G � J 9 -
% 97=/> -;D 2 )@? F ��) JW)S) 2:=/> ) X -;? = - D 2 )KA5?C?;D V )S-;A 9 - % ) LS4 D�?G) 4 H�HFA 6 a 476�97=/> )S- 4 =G= -;A % D = ) � R 472 D�) VF4 AM-
=G9 A = ? L,9*6 H�A = A 9*6 a*A5R7)@? 41% ) =G= )S- L >�476�L ) 9 J A5? 9*254 = A 6 a =/> )Il )	� 47EIVF2 )@? =/>�4 = % ) 2M9*6 a =G9 ��� � �
� � 

- 4 =/> )S- =/>�476 2 ) 4 R'A 6 a 4 V )S-/JW) L,= ����� ? VF2 A = % ) = B )S) 6 � ��� � � � 476 H������ � � � F 0�E ) = -;A L =/>�4 =K=/4�� )@?
A 6_=G9 47LSL,9 D 6[=h=/> ) H�AB? = -;A % D = A 9*6�9 JC)	� 47EhVF2 )@? 47L - 9 ?;? LS254 ?/?G)@? A5? V -/)@?/) 6[= )@H Bf> ) 6 � ) L,9 R7)S- & A5?
H�)@? L - A % )@HOA 6 c') L,= A 9*6 � F*� F*� F

� ��
���� � $�� .K.K��� ���6(8����� � �)(+* ��� �
0 J = )S-Oa7) 6 )S- 4 = A 6 a 4 -;D 2 ) 2 A5? =�
 g�� � LS476�% ) D�?G)@H =G9�LS2B4 ?/?/AMJ & 6 ) B A 6 ? =/476�L )@? F � A =/>
476

9 -;H�)S-;)@H -;D 2 ) 2 A5? =�
 A = A5?]?/D � L A5) 6[=]=G9 ? LS476 =/> ) 2 A5? = A 6 9 - H�)S- 
 -/) = D�- 6 A 6 a =/> ) LS254 ?;? 9 J =/> ) X -;? =
-;D 2 ) =/>F4 =KEI4 =/L;> )@? F �NJ 6�9 -;D 2 ) 4 VFVF2 AM)@? 
 =/> ) 6�4 H�)SJ 4 D 2M=]LS254 ?/?KAB? -/) = D�- 6 )@H F � A =/> D 6�9 -;H�)S-/)@H
-;D 2 ) 2 A5? = ? 
�4IE ) L >�476 A5? E A5? 6 )S)@H�)@H =G9 -/)@? 9*2 R7) LS4 ?G)@? Bf> )S-/) Eh9 -/) =/>F476 9*6 )]-;D 2 ) 4 VFVF2 AM)@? F
� > ) 6 LS254 ?/?;AMJ & A 6 a 6 ) B A 6 ? =/476�L )@? B A =/> D 6�9 -;H�)S-/)@H -;D 2 ) 2 A5? = ?ig � � DF?G)@? 4 R 97= A 6 a ? L;> ) E )

=G9 -/)@? 9*2 R7) LS4 ?G)@? Bf> )S-/) E D 25= A VF2 ) -;D 2 )@? 4 V�VF25&GF � 6 g�� � 
`=/> ) -;D 2 )@?IR 97= ) 47LSL,9 -;H�A 6 a =G9�=/> )
H�A5? = -;A % D = A 9*6I9 J = - 4 A 6 A 6 ai)	� 47EhVF2 )@? L,9 R7)S-/)@H F P > )@?G)]H�A5? = -;A % D = A 9*6 ? 4 -/)K?;D EIE )@H 476 H =/> ) LS2B4 ?/?
B A =/>1=/> ) Eh9 ? = R 97= )@?3A5?`-/) = D�- 6 )@H F

� 97= ) =/>�4 = -;D 2 )@? 4 -/)K)SR 472 D 4 = )@H H�AY+ )S-/) 6[=/25& H�D�- A 6 aka7) 6 )S- 4 = A 9*6 =/>�476 H�D�- A 6 a LS254 ?/?/A XZLS4 = A 9*6 F
e D�-;A 6 aka7) 6 )S- 4 = A 9*6�
 -;D 2 )@? 4 -/)K)SR 472 D 4 = )@H 47LSL,9 -;HFA 6 a =G9 1��K> ����&���A�&�&=O�����&�(hD�?;A 6 a =/> ) 6 D E % )S-
9 J )	� 47EIVF2 )@? �/
 ����� ��� � � ��� � 
 � � � � � � � 
/� F 
�9 -O)	� 47EhVZ2 ) 
 A5J =/> ) X -;? = -;D 2 ) L,9 R7)S-/)@H >�472 J =/> )
= - 4 A 6 A 6 a )	� 47EhVF2 )@? 
d=/> ) 6 )	� = -;D 2 ) B A 252 % )O)SR 472 D 4 = )@H 9 R7)S- 9*6�2M& =/> )1-/) E 4 A 6 A 6 a >�472 J 9 J =/> )
)	� 47EhVF2 )@? F P > A5?]A5? 6 ) L )@?;? 4 - & =G9 ) 6 ?/D�-/) =/>�4 = 47252 )	� 47EhVF2 )@? 9 J 4 LS2B4 ?/?Ka7) = L,9 R7)S-/)@H F e3D�-;A 6 a
LS254 ?/?;A XZLS4 = A 9*6�
 -;D 2 )@?hR 97= ) 47LSL,9 -;H�A 6 a =G9 =/> )@A5- H�A5? = -;A % D = A 9*6�9 R7)S- =/> ) 
 � � � �/
 � 
�� � � ��� ��� ��� � �

 � ��� 
�� 
 � F Q3?/A 6 a =/> ) =G97=/472 6 D E % )S- 9 J = - 4 A 6 A 6 a )	� 47EhVZ2 )@? L,9 R7)S-;)@H a*A5R7)@? 4h% ) =G= )S- A 6 H�A LS4 = A 9*6
9 J =/> ) = -;D�) V -/)@H�A L,= AMR A =N& 9 J =/> )K-;D 2 ) F
g 9*6 ?;A5H�)S- =/> ) J 9*252M9EB A 6 ai)	� 47EhVZ2 ) JW- 9*E�=/> ) VF254 &�� H 9*6�� =\VF2B4@& H 4 =/4 ?G) = a*AMR7) 6 A 6 
 AMa*D�-/) j F*� F



���

9 D =/2M9'9 � = ) EhV )S- 4 = D�-/) > D E A5H�A =N& B A 6 H &TR VZ254@&SR
����� � <������ F �KH+F G������#� (����

� D 2 )@? 	�� � 476 H 	�� �CJ - 9*E 
 AMa*D�-/) j F*�I% 97=/> 4 V�VF25& =G9 =/> )iA 6 ? =/476�L ) ? >�9CBf6 F P > )@?/) -;D 2 )@? 4 -/)
2 A5? = )@H 4 a 4 A 6 > )S-;) 
.=/> A5? = A E )i? >�9CB A 6 a =/> ) LS254 ?/? H�AB? = -;A % D = A 9*619 J =/> ) = - 4 A 6 A 6 aI)	� 47EhVF2 )@?3) 47L >
-;D 2 ) L,9 R7)S-;? F
5 ��� � �KO�"����������
� ����� � ��� A�
�� � � � ����( �
� G�������� ����� 9��43�
;>�����(��
� (������ � � � �
5 ����F4O+<�������"�(��
� F �8H8F ��� 9��23�
P> ����(���� ��� � � � � �

P > ) 6 D Ei% )S- ?3A 6 ?;^_D 4 -;) % - 47L�� ) = ?i? >�9CB�=/> )IH�A5? = - A % D = A 9*6 9 J )	� 47EhVF2 )@? L,9 R7)S-/)@H F 
�9 - =/> )
X -;? = -;D 2 ) 
 � � 2 �dE ) 476 ? =/> ) -;D 2 ) L,9 R7)S-/)@H�J 9 D�- = - 4 A 6 A 6 a )	� 47EhVF2 )@? J - 9*E LS254 ?;?0> ����(��
� (������
476 H < )S- 9 )	� 47EhVF2 )@? J - 9*E LS254 ?/? >�����(��
� ��� � F18 A � ) B AB?G) 
 J 9 - =/> )O?G) L,9*6 H -;D 2 ) 
 � 2 � � E ) 476 ?
=/> )k-;D 2 ) L,9 R7)S-/)@H < )S- 9 )	� 47EhVF2 )@? JW- 9*E�LS254 ?/? > ����(��
� (������ 476 H =/> -/)S)k)	� 47EhVF2 )@?3JW- 9*E LS2B4 ?/?
> ����(��
� ��� � F g�� � B 9 D 2 H ?/D E�=/> )@?G) H�A5? = - A % D = A 9*6 ? =G9 a7) = � � � � 476 H B 9 D 2 H -/) = D�- 6 =/> ) LS2B4 ?/?
B A =/>1=/> ) > AMa > )@? = HFA5? = -;A % D = A 9*6�
 >�����(��
� (������ F

, ��� � &5$'! / &54 -
P > AB? ?G) L,= A 9*6 H�)@? L -;A % )@? =/> ) Eh9 H�A XZLS4 = A 9*6 ? EI4 H�) =G9 g�� ��=G9 A 6�L,9 - V 9 - 4 = ) -/)@H�D 6 H 476�L,&GF

c') L,= A 9*6 � F jiH�)@? L -;A % )@H =/> ) 6�9*6 -/)@HFD 6 H 476_=`L,9 R7)S-;A 6 a 472 a 9 - A =/>�E DF?G)@H %'& g�� � A 6 H�) =/4 A 2 F P > A5?
?G) L,= A 9*6 A 6[= - 9 H�D L )@? � ) L,9 R7)S- &GF � = H�)@? L -;A % )@? >�9EB -/)@H�D 6 H 476[= -;D 2 )@? 4 -/) a7) 6 )S- 4 = )@H 476 H >�9EB
=/> ) & 4 -;) 4 HFH�)@H =G9 =/> ) XZ6�472 -;D 2 ) 2 A5? = F P > AB?i?G) L,= A 9*6�472 ? 9 )	� VF254 A 6 ? >�9EB � ) L,9 R7)S- & >F476 H 2 )@?

E A5?;?/A 6 aOR 472 D�)@?]H�AY+ )S-/) 6_=/2M& =/>�476�E 476[& 97=/> )S- 2 ) 4 - 6 A 6 a ? & ? = ) E ? 476 H >�9CB � ) L,9 R7)S- & B )@AMa >_= ?
=/> )K- D 2 )@? H�AY+ )S-/) 6_=/2M&$B > ) 6 D�?/A 6 a =/> ) E J 9 - LS254 ?/?/A X.LS4 = A 9*6 9 J 6 ) B A 6 ? =/476�L )@? F

��������
 � ����� ����� � ( � �-$&� � ���!��� �6(+�&� � � �)(+*�� ���2� ��� � �
P > AB?]?G) L,= A 9*6 H�)@? L -;A % )@? >�9EB � ) L,9 R7)S- & a7) 6 )S- 4 = )@? -/)@HFD 6 H 476_= -;D 2 )@? F � ) L,9 R7)S- & A5?K?;A E A 254 -

=G9 g�� � % D = A 6�LS2 D�H�)@? 4I6 D Ei% )S- 9 J EI9 H�A XZLS4 = A 9*6 ? =G9 a7) 6 )S- 4 = ) 476 H 4 HFH -/)@H�D 6 H 476[= -;D 2 )@? F
P > ) V - 9 L )@H�D�-/) =/>�4 = H�-;AMR7)@? =/> ) a7) 6 )S- 4 = A 9*6i9 J'-;)@H�D 6 H 476_= -;D 2 )@?:A5? =/> )\? 47E ) 4 ? =/>F4 = D�?G)@H %_&

g�� � )	� L ) V�= =/>�4 =\=/> ) 6�47E ) >�4 ? % )S) 6IL >�476 a7)@H J - 9*E ��
���
���������������� =G9 $���&���'�����(�
����������������

476 H A = 6�9CB�LS47252 ? $���&#��'�����(���������������������� A 6 ? = ) 4 H 9 J ��
��#��������������������� F 0 ? A 6 g�� � 
 =/> A5?
V - 9 L )@H�D�-;)CA = )S- 4 = )@? =/> - 9 D�a >h=/> ) V 9 ?/?/A %Z2 ) LS254 ?/?G)@? LS47252 A 6 a $���&#��'�����(���������������������� =G9 a7) 6 )S- 4 = )

-;D 2 )@?CJ 9 -f) 47L;> 9*6 ) F � = =/4�� )@? =/> ) -;D 2 )@?`-/) = D�- 6 )@H 476 H 4 H�H�? =/> ) E =G9 =/> ) XZ6�472 - D 2 ) 2 AB? = F P > A5?
6 ) B�V - 9'L )@HFD�-/)]A5?C? >�9CBf6 A 6 
 AMa*D�-/) � F � B A =/>1=/> ) L;>�476 a7)@H 2 A 6 )@? EI4 - � )@H %'& 4���� � F
P > ) X -;? = ?/AMa 6 A XZLS476[= H�AY+ )S-/) 6�L )@? % ) = B )S) 6 g�� ��476 H � ) L,9 R7)S- & 4 -/) 6�97= A L ) 4 %F2 ) A 6
=/> )

V - 9 L )@H�D�-;) $���&#��'�����(���������������������� F � 6 ? = ) 4 H 9 J LS472B2 A 6 a ��
���������!���� "�����������" �#�#� =G9 XZ6 H 9*6�25&



� �

>�����&#���+O���� $���&#��'�����(�
���������������� � A�141434@4A+C2D41B3�7 � AB1B1��+12A?7B7+3?7 �PL �

����" $�
?1B3�78349 � L Q
G���� ����& F &��������	��12A2747 � � AB1B1���14A?7B7+3�7#L

&������ $���&���'�����(���������������������� �
AB1B1434@BA+C2D�143�7 � ��14A?7B7�� "��#H��#��������"�� $�
?1B3�7 �

�����	$�
?1B3�7 "�� $�
?1B3�78349
Q
����"�O����%$�
2143?7+349

Q

� R T�U V=W A�( � F P > ) � ) L,9 R7)S- &$472 a 9 - A =/>�E J 9 -Ca7) 6 )S- 4 = A 6 a D 6�9 -;H�)S-/)@H1-;D 2 )@?

=/> )]?/A 6 a 2 ) % )@? =`L,9*6 HFA = A 9*6 J 9 - 4 - D 2 ) 
 $���&#��'�����(�� � ����!�����"�����������" �#�#� � A5? LS47252 )@H =G9 XZ6 H % 97=/>
, R c P g � �3e 476 H 4 ?G) = 9 J 97=/> )S-ia 9_9 H L,9*6 H�A = A 9*6 ? FO0 ? B A =/> g�� � 
 4 -;D 2 )IA5? L -/) 4 = )@H�JW- 9*E
, R c P g � �3e 476 H 4 H�H�)@H =G9 =/> ) -;D 2 ) 2 A5? =:476 H =/> ) )	� 47EhVF2 )@? L,9 R7)S-/)@H %'&]=/> A5?:- D 2 ) 4 -/) -/) Eh9 R7)@H F
� ) L,9 R7)S- & a 9 )@? 9*6 =G9 L,9*6 ?;A5H�)S- =/> ) L,9*6 H�A = A 9*6 ?CA 6 � P0/ R � S � � eKg � �3e]c 2M9'9 � A 6 ahJ 9 - Eh9 -/)
a 9'9 H L,9*6 H�A = A 9*6 ?dJW- 9*E Bf> A L;>h=G9kL -/) 4 = ) -/)@H�D 6 H 476[= - D 2 )@? F $���&���'�����(���������������������� AB? 2 A5? = )@HIA 6

 AMa*D�-/) � F�� F
P 9 4 H�H -/)@HFD 6 H 476_= -;D 2 )@? 
 $���&#��'�����(���������������������� L,9*6 ?;A5H�)S-;? =/> ) L,9*6 H�A = A 9*6 ?CA 6 � P / R � �

S � �]e]g � � eKc F 
 - 9*E ) 47L > L,9*6 HFA = A 9*6�
[4 -;D 2 )`A5? L,9*6 ? = -;D L,= )@H 476 H 1��K> ����&���A�&�&=O�����&�(]A5? D�?G)@H
=G9 )SR 472 D 4 = ) =/> )I-;D 2 ) F � J =/> )hR 472 D�) 9 J =/> ) 6 ) B -;D 2 )hA5? B A =/> A 6 , R c P g � � e c � b � 8 0 � � P ?
	 4hV )S- L ) 6_=/4 a7)9� 9 J =/> )KR 472 D�) 9 J =/> )]-;D 2 ) L -;) 4 = )@H$JW- 9*E , R c P g � �3e 
�=/> ) 61=/> ) 6 ) B -;D 2 )]A5? 4
LS476 H�ABH 4 = ) =G9 % ) 4 H�H�)@H =G9 =/> )C-;D 2 ) 2 A5? = F 
�9 -\)	� 47EhVF2 ) 
 AMJ =/> )C-;D 2 ) L -/) 4 = )@H J - 9*E , R c P g � � e
>�4 ? 4 1��8>�����&��BA�&�& O�����&�( 9 J 2 F l 2 476 H , R c P g � �3e c � b � 8 0 � � P ? AB?�2 F l � 
d=/> ) 6�476_& -;D 2 )
B A =/> 4 1��K> ����&���A�&�&=O�����&�( 9 J 2 F l 2 � 2 F l � � 2 F G � � 9 - > AMa > )S- % ) L,9*E )@? 4KLS476 HFA5H 4 = )f- D 2 ) F P > A5?
=/> -/)@? >�9*2 H LS476 % )i?G) =3%'& =/> )kDF?G)S- 476 H L,9*6_= - 9*2 ? >�9CB a 9'9 H =/> ) -;)@H�D 6 H 476_= -;D 2 )@? E D�? =3% ) =G9
% ) L,9*6 ?;A5H�)S-/)@H FC0 R 472 D�) 9 JCj F 2O-/)@^'D�AM-/)@? =/> ) -/)@HFD 6 H 476_= -;D 2 )@? =G9O% ) 4 =]2 ) 4 ? = 4 ?3a 9'9 H 4 ? =/> )
-;D 2 ) L -/) 4 = )@H J - 9*E�, R c P g � �3e F � ) 254 ��A 6 a =/> ) =/> -/)@? >�9*2 H 472B2M9CB ? 97=/> )S- � a 9_9 H � -;D 2 )@? =G9 % )
4 H�H�)@H % D = -/) 254 ��A 6 aIA = =G9'9 E D L;> B\9 D 2 H 47252M9CB D 6 -/) 2 A 4 %F2 )f- D 2 )@? =G9 ) 6_= )S- =/> )]-;D 2 ) 2 A5? = F
P > )S-;) A5? 6�9 2 A E A = VF2547L )@H 9*6O=/> ) 6 D Ei% )S- 9 J:-;)@H�D 6 H 476_= - D 2 )@? =/>�4 = LS4761% ) 4 H�H�)@H % D =\=/> A5?

6 D E % )S-`A5? 4 + ) L,= )@H %'& =/> ) R 472 D�) 9 J b 0 �]c P 0 � D�?/)@H =G9 2 A E A =\=/> ) % ) 47E ?G) 4 - L;>"F P > ) % ) 47E
9*6�2M& >�9*2 H�? L,9*6 H�A = A 9*6 ? =/>�4 = >�4 R7) =/> ) V 97= ) 6[= A 472\=G9 % ) 4 =k=/> ) L D�-/-/) 6_=k% )@? =iL,9*6 H�A = A 9*6 F 036[&
L,9*6 H�A = A 9*6 )@^_DFAMR 472 ) 6[= =G9$=/> ) % )@? =KL,9*6 H�A = A 9*6 A5? 6�97=]VF2547L )@H A 6 =/> ) % ) 47E F P > )@?G) L,9*6 H�A = A 9*6 ?
4 -/) VF2547L )@H
A 6 � P0/ R � S � � eKg � �3e]c F � J =/> )S-/) 4 -/) E D 2M= A VF2 ) L,9*6 H�A = A 9*6 ? 4 ? a 9'9 H 4 ? =/> )



� �

>�����&#���+O���� $���&#��'�����(���������������������� � 32@BA�C4D4143?7 � ��12A2747 �#L �

����" $�
?1B3�7 �ML Q
���K>�����"ML

G�� ��� !43?7+9�����
�� �#��� �+9 �23�$ � ��� ������
�� 7 :�( �

&�������� ��H $���&���'�����(���� ����!�����"����#������" ����� � � 32@BA�C4D4143?7 � �

�8G !43?7+9�����
�� ��� ����" �BO ��� "�F���� L
����� "�� $�
2143�7 "+F�� �+O ��� ���8G !B3�789����#
��%"+F����#>���������&�" �+12A2747 �
���J< ��'��PG����J<M32@BA�C4D4143?7 �����	"�F�������� � ��14A?7B7 &���'��������N:�(%!43?7+9�����
��
�8G "�F ��� ��� "�F��#G���� ��" ��"�������" �#�#� G���� �+12A2747	"+F��#� L �

G���� ����&=F ����
�� � � �89��23�$ � ��� �����#
�� 7PL �

�KG ����
��#:�����" � "�F������ F������ ����� ��� ����" � O4:�� O�< ��� "+F��#� L �

����� "�� $�
?143?7	"�F�� ��O���� ���KG%���#
�� "+F��#� >���������&�" ��14A?7B7 � �

Q �

Q �

Q �

Q
Q O���" ���	!43?7+9�����
�� ��� �BO ���
����"�O����%$�
2143?7

Q

�SR�T6U�VJW A�( � F P > ) � ) L,9 R7)S- &$472 a 9 -;A =/>FE J 9 - L,9 R7)S-;A 6 a 9*6 ) LS254 ?;?

L D�-/-;) 6[=]% )@? =]L,9*6 H�A = A 9*6�
 � P0/ R � S � � eKg � �3e
� P � � �]c L,9 D 2 H L,9*6[=/4 A 6�=/> ) E 47252 476 H Eh9 -/)
=/>�476 b 0 �]c P 0 � -;D 2 )@? L,9 D 2 H % ) 4 H�H�)@H F

� 97= ) =/>�4 =`=/> ) 1��K> ����&���A�&�& O�����&�( DF?G)@H1J 9 - =/> A5? L,9*EhVF4 -;AB? 9*6 A5? =/>�4 =CL,9*EhV D = )@H %_& )SR 472 D �
4 = A 6 a =/> ) -;D 2 ) 9 R7)S- =/> ) 
 � � � �/
���� ��� ��� � � � 
 � 4 ? 97V�V 9 ?G)@H =G9 =/> )h?G) = 9 J )	� 47EhVF2 )@? 9 R7)S- Bf> A L;>
=/> )K- D 2 ) B 4 ? L -/) 4 = )@H F P > A5? B A 252 2 A � ) 2M&O% ) 4 H�AY+ )S-/) 6_=C6 D E % )S- =/>�476 a 97=f=/> )K- D 2 )]?G) 2 ) L,= )@H 4 ?
)@A =/> )S- , R c P g � � e 9 - 4 E ) E % )S- 9 J � P0/ R � S � �]e]g � � eKc % D = AB? 6 ) L )@?/? 4 - &�=G9 ) 6 ?/D�-/)
=/>�4 = =/> )d-;D 2 )@? 4 -/) 4 V�VZ2 A LS4 %F2 ) =G9f6 ) B A 6 ? =/476�L )@? F 0 ? E ) 6[= A 9*6 )@HKA 6 c') L,= A 9*6 � F j F*� 
 -/) LS4725L D 254 = A 6 a
1��K> ����&���A�&�&=O�����&�( 9 R7)S- =/> )]) 6_= AM-/) = - 4 A 6 A 6 a ?G) = a*AMR7)@? 4 % ) =G= )S-fJ )S) 2 J 9 - =/> ) = -;D�) V -/)@H�A L,= A5R'A =N&
9 J =/> )]-;D 2 ) F
g 476 HFA5H 4 = )f- D 2 )@? 4 -;) 4 HFH�)@H =G9 =/> ) 2 A5? = 9 J:-;D 2 )@? =G9k% ) -;) = D�- 6 )@HOAMJ =/> ) & 4 -;) 6�97= H�D VF2 A LS4 = )@?

9 J - D 2 )@? 472 -/) 4 H & 9*61=/> ) 2 A5? = 9 - 4 -/) 6�97= ? V ) L A 472 A <@4 = A 9*6 ? 9 J 97=/> )S-`-;D 2 )@? 9*61=/> ) 2 A5? = F �NJ =/> ) 6 ) B
-/)@H�D 6 H 476_= -;D 2 )CAB? Eh9 -;)fa7) 6 )S- 472Z=/>�476O476�97=/> )S- -/)@H�D 6 H 476[= - D 2 ) 472 -;) 4 H &h9*6 =/> )f-;D 2 ) 2 A5? =�
[=/> ) 6
=/> ) V -/)SR A 9 D�?U-/)@HFD 6 H 476_= - D 2 ) A5?U-/) Eh9 R7)@H Fd0 2 ? 9 
GBf> ) 6h4 254 = )S- L,9 R7)S-;A 6 a]-;D 2 ) 	 4]6�9*6 -/)@H�D 6 H 476[=
-;D 2 )9�UA5? 4 H�H�)@H =/>�4 = A5? 4 HFD VF2 A LS4 = ) 9 J 4 -/)@H�D 6 H 476[= - D 2 ) 9 - a7) 6 )S- 472 A < )@? 476 )	��A5? = A 6 a]-/)@H�D 6 H 476[=
-;D 2 ) 
Z=/> ) 6 =/> )k-;)@H�D 6 H 476_= L,97V'& 9 J =/> ) -;D 2 ) A5?3H�- 97V�V )@H 476 H 6�97=]L,9 D 6_= )@H�A 6 =/> ) 6 D Ei% )S- 9 J



� .

-/)@H�D 6 H 476_= -;D 2 )@?]a7) 6 )S- 4 = )@H F � 97= ) =/>�4 = 4 HFH�A 6 a 4 Eh9 -/) ? V ) L A X.L -;D 2 ) 4 J = )S- 4 Eh9 -/)Ia7) 6 )S- 472
-;D 2 ) AB? 47252M9CB )@H % D = 6�97= R'A L )]R7)S-;? 4 F P > ) 254 =G= )S- LS4 ?G) AB?CH�) = ) L,= )@H 4 ? 4 ? V ) L A 472 A <@4 = A 9*6O476 H =/> )
-;D 2 ) AB? 6�97=f4 H�H�)@H F

� 97= ) =/>�4 = -/)@H�D 6 H 476[= -;D 2 )@? 4 -/) 9*6�2M&�4 H�H�)@H H�D�-;A 6 a =/> ) X -;? = A = )S- 4 = A 9*6 9 J $���&���'�����(��

���������������������hJ 9 -K) 47L;> g 8 0 c�c F e D�-;A 6 a =/> A5?]A = )S- 4 = A 9*6 
 47252 )	� 47EhVF2 )@? % ) 2M9*6 a*A 6 a =G9 g 8 0 c�c
4 -/) D�?G)@H =G9 )SR 472 D 4 = ) =/> ) L,9*6 H�A = A 9*6 ?k? 9 =/>�4 = =/> ) ^_D 472 A =T&�9 J =/> )1-/)@H�D 6 H 476[= -;D 2 )@?kA5? Eh9 -/)

2 A � ) 25& =G9 % ) > AMa > F � )@H�D 6 H 476_= -;D 2 )@? L,9 D 2 H % ) 4 HFH�)@H 4 =h254 = )S- A = )S- 4 = A 9*6 ? 
 % D =i=/> ) & B 9 D 2 H
% ) %F4 ?G)@H 9*6 JW) B )S- )	� 47EhVZ2 )@? % ) LS4 D�?G)I? 9*E )h)	� 47EhVF2 )@? 4 -/)h-/) Eh9 R7)@H H�D�- A 6 a ) 47L > A = )S- 4 = A 9*6 F
��) L,9*6 H�D L,= )@H )	� V )S-;A E ) 6_= ? Bf> )S-/)3-/)@H�D 6 H 476[= -;D 2 )@? B )S-/) 4 H�H�)@H 4 =C476[& A = )S- 4 = A 9*6 ? 9h2M9*6 a 4 ?
=/> ) -/)@H�D 6 H 476_= -;D 2 ) B 4 ? B A =/> A 6-, R c P g � �3e c � b � 8 0 � � P ?�9 J =/> ) % )@? = -;D 2 ) � ��� � 
 
 
 � � � � 

� � � � � F , & L,9*EIVF4 -;A 6 a =G9h=/> ) % )@? = -;D 2 )fJ 9 - =/> ) LS254 ?/? 
 =/> )]^'D 472 A =N&h9 J =/> )3-/)@H�D 6 H 476[= -;D 2 )@? B 4 ?
) 6 ?/D�-/)@H F P > A5? B 4 ? 6 ) L )@?/? 4 - & % ) LS4 D�?G) =/> ) L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E B A 252 A = )S- 4 = ) = - & A 6 a =G9 L,9 R7)S-
47252 )	� 47EhVF2 )@? 9 J =/> ) LS2B4 ?/? Fh0 = ? 9*E ) V.9 A 6[=�
 =/> )S-;) EI4@& % ) 9*6�2M& 4 J ) B D 6�L,9 R7)S-/)@H )	� 47EhVZ2 )@?
-/) EI4 A 6 A 6 a 476 H =/> ) 472 a 9 - A =/>�E EI4@& >F4 R7) =G9 ?G) 2 ) L,=h4 259CB J -;)@^_D�) 6FL,&�9 - A 6�47LSL D�- 4 = )1-;D 2 ) =G9
L,9 R7)S- =/> ) E F � )@?;D 2M= ?]D�?/A 6 a =/> A5? 4 VFV - 9*47L;> B )S-;) E A � )@H F P > ) 47LSL D�- 47L,&�9*6 ? 9*E ) H 4 =/4 ?G) = ?
A EhV - 9 R7)@H H�- 47EI4 = A LS47252M& % D = A = ?/D + )S-/)@H ?/AMa 6 A XZLS476_=/2M&�9*6 97=/> )S-;? F P > ) % )@? = 9 R7)S- 47252 -/)@?;D 2M= ?
B )S-/) 47L > AM)SR7)@H Bf> ) 6I9*6F2M& -/)@H�D 6 H 476[= -;D 2 )@? a7) 6 )S- 4 = )@HOH�D�- A 6 a =/> ) X -;? = A = )S- 4 = A 9*6�B )S-/) 4 HFH�)@H 

V -/)@?;D EI4 %F2M&1% ) LS4 D�?G) =/> )@?/)k- D 2 )@? >�4 R7) =/> )ia7-/) 4 = )@? = L,9 R7)S- 4 a7) 
U=/> )S-/)SJ 9 -/) =/> A5? 4 V�V - 9*47L;> B 4 ?
-/) =/4 A 6 )@HiA 6i=/> ) XZ6�472 ? & ? = ) E F P > A5? AB?/?/D�) 
 >�9CB )SR7)S- 
 H�) XZ6 A = ) 2M&#B 4 -/- 476_= ?UJWD�- =/> )S-UA 6 R7)@? = A5a 4 = A 9*6 F

� 97= ) =/>�4 =\=/> )f)	� 47EhVF2 )@? L,9 R7)S-/)@H %'&k=/> )f-/)@H�D 6 H 476_= -;D 2 )@? 4 -;) 6�97= -;) Eh9 R7)@H F P > A5? ) 6 ?;D�-/)@?
=/>�4 = =/> )O-/)@H�D 6 H 476[= -;D 2 )@? 4 H�H�)@H 4 -/) = -;D 25& -/)@H�D 6 H 476[= F � ) Eh9 R'A 6 a =/> )@?G) -;)@H�D 6 H 476_= - D 2 )@?
B 9 D 2 H 2 ) 4 R7)C)	� 47L,=/25&k=/> )C?G) = 9 JZ- D 2 )@? L -/) 4 = )@H %_&k=/> ) 6�9*6 -;)@H�D 6 H 476_= R7)S-;?/A 9*6 9 J =/> ) 472 a 9 - A =/>�E F
P > ) L,9*6 H�A = A 9*6 ?KD�?G)@H =G9 L -/) 4 = ) =/> ) -/)@H�D 6 H 476[= - D 2 )@? 4 H�H�)@H %'& $���&#��'�����(����������������������

4 -/) 47LSL D E D 254 = )@H %'& $���&���'�����(���� ����!�����"����#������"��#�����C? >�9EBf6 A 6 
 AMa*D�-/) � F . F P > A5? V - 9 L )@H�D�-/)
B 9 - � ? =/> ) ? 47E ) 4 ?fA 6 g � � 
ZV )S-;J 9 - E A 6 a 4h% ) 47E ?G) 4 - L > J 9 - =/> ) % )@? = L,9*6 H�A = A 9*61=/>F4 = LS476$% )
J 9 D 6 H 
:% D =]472 ? 9 � )S) V ? 4 ?G) =K9 J 97=/> )S- � R7)S- & a 9_9 H L,9*6 HFA = A 9*6 ? � A 6 � P0/ R � S � � eKg � �3eKc F
P > )@?/) 4 -;) L,9*6 H�A = A 9*6 ? =/>F4 = )@A =/> )S- B )S-/) , R c P g � �3e 4 = 9*6 ) = A E ) 
 9 - B )S-/) 4 ? a 9'9 H 4 ?
, R c P g � �3e Bf> ) 6I=/> ) &	B )S-/) = )@? = )@H % D = B )S-/) 6�97= -/) =/4 A 6 )@H % ) LS4 D�?G) =/> ) &IL,9 D 2 H 6 )SR7)S- % ) 4 =
, R c P g � �3e F

� � � ,�� $&� ��� � ����� ����� � ( � �-$&� � ���!��� �6(+�&� �
P > AB? ?G) L,= A 9*6 A 252 DF? = - 4 = )@? =/> ) V - 9 L )@?/? 9 J 4 H�H�A 6 aO-/)@H�D 6 H 476_= -;D 2 )@? B A =/> 476 )	� 47EhVF2 ) JW- 9*E

=/> )]R 97= ) H 4 =/4 ?G) = F P > AB? H 4 =/4 ?G) =f2 A5? = ? =/> )]R 97= A 6 ah-/) L,9 -;HF? 9 J E ) Ei% )S-;? 9 J =/> )KQ F c F / 9 D�?G) 9 J



� /

>�����&#���+O���� $���&#��'�����(�� � ����!���� "�����������" �#�#� � ��34@4A�C4D41B3�7 �#L �

����" 7+92A�$ � � ��"���������( &#�#��"���� � ��� ��(%"+F��E< ����" H��#���������%&#�#������"����#����� "���O�� ���
����"%
43 � 7+94A�$�� L Q
����"%!43�789�����
�� � �4O ���
����"��+9��43�$ � ��� ������
���7 �ML Q �

� F �����#7+92A�$ ��� ����" �J<2>�"�(ML
G����%����& F &���������" �#�#� ����
�� � � 7+94A�$ L

G���� ����& F >�������� : ��� ��"�"�� � :4O�"�� "�����"	����" ������������( � � ����
�� L
����" ����
�� � � ���#
�� � 943?7+9
��'����KO���"�� ����
�� � ��'���� 34@4A+C2D41B3�7 O���� ��HP1��8>�����&#�BA�&�&=O�����&�(
�KG ���#
�� � ��� :���"�"���� "�F��#������� � O����	"�� !43?7+9�����
��%"�F��#� L �

����� ���#
�� � "�� �89��23�$ � ��� �����#
�� 7 �

Q �

�KG ���#
�� � ��� :���"�"���� "�F��#� !B3�789����#
��
"+F��#������"%!B3�789����#
���� ����
�� �

����� ����
�� � "�� 
B3 � 7+92A�$
�KG ��� ���%�BG 
B3 � 7+92A�$��NC?AB@?7892A�$ � �NO�������������G�� ����� &�������"��#��"O�

"+F��#�%���J< ��'�� "�F�� � ��� ��" &#�#������"����#� � � 
B3 � 7892A�$
Q

Q
����" 7+92A�$ �%
43 � 7+94A�$

Q
����"�O���� !43?7+9�����
�� ����� �+9 �23�$ � ��� ������
�� 7 �

Q

� R T�U VJW A ( � F P > ) � ) L,9 R7)S- &$472 a 9 -;A =/>�E J 9 - XZ6 H�A 6 a =/> ) % )@? =CL,9*6 HFA = A 9*6 ?

� ) V -/)@?G) 6_=/4 = AMR7)@? 9*6 j . A5?;?/D�)@? F P > ) =/4 ? � A5? =G9 A 6 JW)S- V 9*2 A = A LS472 VZ4 - =T& 	 e3) Eh9 L - 4 = 9 - � ) V D %F2 A LS476 �
%F4 ?G)@H 9*6 R 97= A 6 aI-;) L,9 -;H F P > )KH 4 =/4 ?G) = AB?`H�)@? L -;A % )@H1A 6 Eh9 -;) H�) =/4 A 2 A 6 c ) L,= A 9*6 � F j F

� 6�% 97=/>�=/> ) 6�9*6 -/)@H�D 6 H 476[= -;D 2 ) 2 ) 4 - 6 )S- g�� � 476 H � ) L,9 R7)S- & =/> ) X -;? = -;D 2 ) L -;) 4 = )@H %_&
��
������������������������ J 9 - =/> ) LS254 ?/?Ce3) Eh9 L - 4 = B\9 D 2 H % )

5 ��� � >4F�( ����&������ G����#G������ ��� �
� � ���EA�
�� � �����K>�"����#� �BG;:BO��4H���"���� (	�����
9 �23�
 &�������� ��� ���J< ��&�����" � � � � � ��� 1��K> ����&���A�&�& O�����&�( � ������� ���

� > ) 6 L -/) 4 = A 6 a -/)@H�D 6 H 476[= -;D 2 )@? B A =/> � ) L,9 R7)S- &�
 =/> )O? 47E ) X -;? = -;D 2 ) B\9 D 2 H % ) 4 HFH�)@H F
P > ) 6�=/> ) V - 9'L )@?/? 9 J 4 H�H�A 6 a -/)@HFD 6 H 476_= - D 2 )@? B\9 D 2 H % )Sa*A 6"F P > ) ?G) = 9 J � P0/ R � S � � e �
g � �3eKc B 9 D 2 H L,9*6_=/4 A 6��



� G

5�� ��� ��� �#���#'��������%���#���
� � ���EA�
�� � >4F�( ����&��#�#� G����#G������ ��� �
� � ��� �
9��43�
 &�������� �
� ���J< ��&�����"	� � � � � � � 1��8> ����&#�BA�&�&=O�����&�( � � � � � ���

5�� ��� � OB>����2G+O���� � �KH+F�"%"�� � O�� �
� � ���EA�
�� � &���� < � �
� � ��� �
9��43�
 &�������� �
� ���J< ��&�����"	� � � � ��� 1��8> ����&#�BA�&�&=O�����&�( � � � ����� �

5�� � >4F�( ����&������ G����#G������ ��� �
� � ���
9��43�
 &�������� �
� ���J< ��&�����"	� � � � � � � 1��8> ����&#�BA�&�&=O�����&�( � � � ����� �

5�� � �����K>�"����#� �BG;:BO��4H���"���� (	���
9��43�
 &�������� �
� ���J< ��&�����"	� � � � � � � � 1��8> ����&#�BA�&�&=O�����&�( � � ��� ��� �

5�� � F��#������&��8>B>���� � ��G�����" � �
� ( ���
9��43�
 &�������� �
� ���J< ��&�����"	� � � � � ��� � 1��8> ����&#�BA�&�&=O�����&�( � � ��� � � �

P > ) 6 D Ei% )S-;?CA 6 ?/^'D 4 -/) % - 47L�� ) = ?]? >�9EB =/> ) =G97=/472U6 D Ei% )S- 9 J = - 4 A 6 A 6 ah)	� 47EhVF2 )@? L,9 R7)S-/)@H
%'& ) 47L;> -;D 2 ) F P > ) 1��K> ����&���A�&�&=O�����&�( 9 J:) 47L;> A5? 472 ? 9 2 A5? = )@H F � J , R c P g � � e c � b � 8 0 � � P ?
A5? ?G) = =G9 2 F l � � 
 ) 47L > -;D 2 ) B 9 D 2 H % ) L,9*EhVZ4 -/)@H =G91=/> ) 9*6 ) L -/) 4 = )@H�JW- 9*E<, R c P g � � e 476 H
=/> ) X - ? = =/> -/)S) B 9 D 2 H % ) 4 H�H�)@H % ) LS4 D�?G) =/> ) & 4 -/) B A =/> A 6 l � F�� � 9 J =/> ) 1��8> ����&#�BA�&�&=O�����&�(
LS4725L D 2B4 = )@H J 9 - =/> ) % )@? = - D 2 ) F P > ) 97=/> )S- = B\9 -;D 2 )@? J 47252 % ) 2M9CB =/> ) =/> -;)@? >�9*2 H 	 2 F l7l � � � 2 F l � �
� 2 F l j@l 2�� 476 H B 9 D 2 H 6�97=f% ) 4 H�H�)@H F
P > ) L,9*EhVF2 ) = ) - D 2 ) 2 A5? = ?UJ 9 - =/> AB?UH 4 =/4 ?/) =�
*% 97=/>�B A =/> 476 H B A =/>�9 D = -/)@H�D 6 H 476�L,&�
74 -/)C? >�9EBf6

A 6 c') L,= A 9*6 � F � F

� ��.K.K���- �� � $��!� .
e D�-;A 6 aIa7) 6 )S- 4 = A 9*6 
 -;D 2 )@? 4 -/)k)SR 472 D 4 = )@H DF?/A 6 a =/> ) 1��8>�����&��BA�&�& O�����&�( E ) = - A L�
 =/> )h? 47E )

4 ?]A 6 g�� � F P > ) 9*6F2M& H�AY+ )S-/) 6�L )hA5? >�9EB�=/> ) )	� 47EIVF2 )@? L,9*6_=/4 A 6 A 6 a E A5?;?/A 6 a R 472 D�)@? 4 -/) >�476 �
H 2 )@H F � > ) 6 )SR 472 D 4 = A 6 ai-;D 2 )@? A 6 $���&#��'�����(�� � ����!���� "�����������" �#�#� � 
 � ) L,9 R7)S- & DF?G)@? 1��8>�����&#���
A�&�&=O�����&�( 
 4 ? H�ABHkg�� � 
7% D = A = AB? LS4725L D 254 = )@H ? 2 AMa >_=/2M& H�AY+ )S-/) 6_=/2M&GFU0 ? ? >�9EBf6 A 6 =/> ) H�)@? L - A V�= A 9*6
9 J 1��8>�����&#�BA�&�&=O�����&�( A 6 ?G) L,= A 9*6 � F j F j 
 g � � D�?/)@H =/> ) =G97=/472 6 D Ei% )S- 9 Jk)	� 47EIVF2 )@? % )@A 6 a
L,9*6 ?/ABH�)S-/)@H 4 ? 	 � � � F � ) L,9 R7)S- & L,9*6 ?/A5H�)S-;? 9*6�2M&O=/> ) 6 D Ei% )S- 9 JU)	� 47EhVF2 )@? 	 � � 
 � � � � ��
 � ���+� 
 

��� ��
 � � � ��� ��� � � 
 � F � J 47252 )	� 47EhVF2 )@? >�4 R7)IR 472 D�)@?3J 9 - 472B2 9 J =/> ) 4 =G= -;A % D = )@?]A 6 =/> ) L,9*6 H�A = A 9*6 9 J
=/> ) -;D 2 ) 
.=/> ) 6 =/> )@?G) 6 D Ei% )S-;? 4 -/) =/> )h? 47E ) 
 % D = AMJ\? 9*E ) )	� 47EIVF2 )@? 4 -/) E A5?/?;A 6 a R 472 D�)@?3J 9 -
? 9*E ) 9 J =/> ) 4 =G= - A % D = )@? 
Z=/> ) 6 =/> ) 6 D Ei% )S- D�?G)@H$J 9 - 	 � � � A 6 � ) L,9 R7)S- & B A 252 % ) 2 )@?;? =/>�476 =/>�4 =
D�?G)@H A 6 g�� � F

� = A5?OD�?G)SJ D 2C=G9 H�- 4 B 4�L,9*EhVZ4 -;A5? 9*6 B A =/>�=/4�� A 6 a 4 ?/D�-;R7) &GF c D V�V 9 ?G) j*2 2 ?/D�-/R7) & ? 4 -/)
-/) = D�- 6 )@H % D =K9*6�2M& G 2 V ) 97VF2 ) 476 ? B )S- =/> ) ^'D�)@? = A 9*6�4 %.9 D = ) & ) L,9*259 - 476 H � 2 9 J =/> ) E >�4 R7)
%F2 D�)i) & )@? F � ?]A = J 4 AM- =G9 ? 4@& =/>�4 = � 2�� 9 J V ) 97VF2 ) >�4 R7) %F2 D�)k) & )@? R �3-KA5?]A =]Eh9 -/) L,9 -/-;) L,=K=G9
? 4 & =/>�4 = � 2 � G 2 � .�� F�� � 9 J =/> ) V ) 97VF2 ) >�4 R7) %F2 D�) ) & )@? R g >�4 V�= )S-�� B A 252 A 6 R7)@? = AMa 4 = ) =/> A5?
) EhV A5-;A LS47252M&GF
P > ) B 4@& � ) L,9 R7)S- & >�476 H 2 )@? E A5?/?;A 6 a R 472 D�)@? A5?\?/AMa 6 A XZLS476[= % ) LS4 D�?/) EI476_& ? & ? = ) E ? 
 A 6�LS2 D�H �



� l

A 6 a�g � ��476 H
g�� F�� 
 -/) VF2B47L ) E A5?/?;A 6 a R 472 D�)@? F c 9*E ) ? & ? = ) E ? ?/A EhVF25& ?/D % ? = A = D = ) =/> ) Eh9 ? =
L,9*EIEh9*6 R 472 D�)iJ 9 - =/> ) 4 =G= -;A % D = )hA 6 VF2547L ) 9 J =/> ) E A5?/?/A 6 a R 472 D�) Bf> A 2 ) 97=/> )S-K? & ? = ) E ?KD�?G) 4
V - 97%Z4 % A 2 A5? = A L ? L > ) E ) F � J % ) =G= )S-]-/)@?/D 2M= ? 4 -/) 97%�=/4 A 6 )@H %'& AMa 6�9 -;A 6 a =/> ) E A5?/?/A 6 a R 472 D�)@? % 97=/>
H�D�- A 6 a = - 4 A 6 A 6 a 476 H = )@? = A 6 a =/> ) 6 =/> ) 4 V�V - 9*47L > )@?]D�?G)@H %'& =/> )@?/) 97=/> )S-K? & ? = ) E ?K? >�9 D 2 H % )

-/) L,9*6 ?;A5H�)S-/)@H F � )@?/D 2M= ?KA 6 c ) L,= A 9*6 � F*� F*� H�) Eh9*6 ? = - 4 = ) =/>�4 = =/> ) >�476 H 2 A 6 a 9 J E A5?;?/A 6 a1R 472 D�)@?
LS476 >F4 R7) 4 ?;D % ? =/476_= A 472 A EhVZ47L,= 9*6h=/> ) V )S-/J 9 - EI476�L ) 9 J =/> ) L,9*6�L ) VF= LS254 ?/?/A X )S- =/>�4 = A5? 2 ) 4 - 6 )@H F

����� ��� � $ ��.K.J� � ���6(+�&��� � �&(8*�� � �2������� �
g�� � LS254 ?/?/A X )@? 6 ) B A 6 ? =/476�L )@? %'& ?G) 4 - L > A 6 a =/> ) XZ6�472 -;D 2 ) 2 A5? = J 9 - 47252�E 4 =/L;> A 6 aK-;D 2 )@? 
7=/> ) 6

2 ) =G= A 6 a =/> ) E R 97= ) %Z4 ?G)@H 9*6�=/> ) H�A5? = -;A % D = A 9*6�9 J )	� 47EIVF2 )@? L,9 R7)S-;)@H F P > A5? B 4 ?hA 252 D�? = - 4 = )@H
B A =/>�476 )	� 47EhVF2 )OA 6 c ) L,= A 9*6 � F j F*� F P > A5? V - 9'L )@?;? B 9 - � ? B ) 252 A 6 EI476_& LS4 ?G)@? 
 % D =iLS476 J 4 A 2
Bf> ) 6 9*6 ) E 4 =/L;> A 6 aO- D 2 )hA5? > AMa >�25&$4 V�VF2 A LS4 %Z2 ) % D = 2B47L�� ? V -/) L A5?;A 9*6 F � 6 =/> A5? LS4 ?G) 
:=/> ) Eh9 -/)
47LSL D�- 4 = ) % D =C2 )@?;? 4 V�VF2 A LS4 %Z2 ) -;D 2 ) EI4 &O% ) 9 R7)S- ? >�4 H 9EB )@H F
g 9*6 ?;A5H�)S- =/> )`J 9*252M9CB A 6 a3)	� 47EhVZ2 ) 9 J = B\9i>[&'V 97=/> ) = A LS472 -;D 2 )@? 476 H 476 A 6 ? =/476�L ) =/>�4 = ? 4 = A5? X )@?

% 97=/>$L,9*6 H�A = A 9*6 ? % D = -/) 472B2M& % ) 2M9*6 a*? =G9 &�������� �����O� F

5 ��� � � � 
%� � � � � � � � � �;9 �23�
 &�������� �
��	 � � � � � � � � � �
5 ��� ��� � � 
 
 �%�
� � � � � � � � �;9 �23�
�&�������� �
��� � � � � � � �

, 97=/> - D 2 )@? 4 -/) 4 V�VF2 A LS4 %F2 ) =G9 =/> ) A 6 ? =/476�L ) % )@A 6 a L,9*6 ?/A5H�)S-/)@H F � 6 g�� � 
'=/> ) LS254 ?;?\H�AB? = -;A % D �
= A 9*6 ? 9 J =/> )@?G) = B\9 -;D 2 )@? B 9 D 2 H$a7) = ?/D E E )@H =G9 � j*2 2 2 . 2 2 � F g�� ��B\9 D 2 H =/> ) 6 -;) = D�- 6 &��������

�
�
	 � F , ) LS4 D�?G) =/> ) X -;? = -;D 2 ) A5?`? 9 JW-/)@^'D�) 6_=�
�=/> )]?G) L,9*6 H -;D 2 ) 
 Bf> A L > AB? Eh9 -/) 47LSL D�- 4 = ) 
Z>�4 ?
6�9IL >�476�L ) =G9 B A 61=/> )]R 97= ) F

� ) L,9 R7)S- & L >�476 a7)@? =/> ) B 4 &I=/>�4 = =/> ) 4 V�VZ2 A LS4 %F2 )`- D 2 )@?dR 97= ) F\0 ? B A =/> g�� � 
 � ) L,9 R7)S- & X -;? =
?G) 4 - L > )@? =/> ) ) 6_= AM-/)i-;D 2 )K?G) = J 9 -3-;D 2 )@? =/>�4 = L,9 R7)S- =/> ) 6 ) B A 6 ? =/476FL ) F Q 6�2 A � )kg�� � 
 � ) L,9 R7)S- &
H 9 )@? 6�97=�D D�? = ?/D E =/> ) LS254 ?/?]H�AB? = -;A % D = A 9*6 ? 9 J =/> )h- D 2 )@? =/>�4 = X -;)@H 
:% D = - 4 =/> )S- 
:V )S-/J 9 - E ? 4
LS4725L D 2B4 = A 9*6 47L - 9 ?;? =/> ) LS254 ?/?UH�A5? = -;A % D = A 9*6 ? =/>�4 = -;) = D�- 6 ? 4 ?/A 6 a 2 )dR 472 D�)dJ 9 - ) 47L > -;D 2 ) 
 =/> ) 6 DF?G)@?
=/> A5? R 472 D�) 4 ? 4 B )@AMa >_= Fh0 ? B A =/> g�� � 
:=/> ) HFA5? = -;A % D = A 9*6 DF?G)@H�H�D�-;A 6 a LS2B4 ?/?/A XZLS4 = A 9*6 AB? =/>�4 =
47L - 9 ?/? 47252U= - 4 A 6 A 6 a )	� 47EhVF2 )@? 
:6�97=�D D�? = =/> )h?/D % ?G) = 9 J )	� 47EhVF2 )@? =/>F4 =�B 4 ? % )@A 6 a L,9*6 ?/ABH�)S-/)@H
A 6 $���&#��'�����(�� � ����!�����"�����������" �#�#��� F R 47L;> -;D 2 ) R 97= )@? J 9 - =/> ) LS254 ?/? A =kL,9 R7)S-;? 47LSL,9 - H�A 6 a =G9
=/> A5? B )@AMa >_= F P > A5? 47252 )SR'A 4 = )@? =/> ) V - 97%F2 ) E 9 J > AMa > J -/)@^'D�) 6�L,& -;D 2 )@? =/>�4 = 9 R7)S-;? >�4 H 9CB Eh9 -/)
47LSL D�- 4 = ) 
 % D = 2 )@?/?IJW-/)@^'D�) 6[= -;D 2 )@? F P > A5? 6 ) B E ) = -;A L A5? LS47252 )@H � ��&�"�����C���H�� ��"�O���� 476 H
A5?
H�)@? L - A % )@HO? >�9 - =/2M&GF
P > )3-;D 2 )@?\JW- 9*E =/> ) )	� 47EhVF2 ) 9 J Bf> )S-/)Kg�� � J 4 A 2 ? H�D�-;A 6 a LS254 ?/?;A XZLS4 = A 9*614 -/) 6�9EB -/) V ) 4 = )@H

? >�9EB A 6 a =/> ) R 472 D�) 9 J � ��&�"����BC��BH�� ��"+O���� L,9*EhV D = )@H J 9 -C) 47L > LS254 ?/? F



� 2

5���� � � � 
 �
� � � � � � � � �N9 �23�
�&�������� �
��	 � � ��� � ��� � �
5���� ��� ��� 
 
 � �
� � � � � � � � � 9��43�
 &�������� �
���O� � ��� � � � ��� � �

P > )@?/)CR 472 D�)@? B 9 D 2 H % )f?;D EIE )@H =G9 a7) = � l F j � 2 2 F 2 � 476 H � ) L,9 R7)S- &$B\9 D 2 H L,9 -/-/) L,=/2M& -;) = D�- 6
&�������� ����� � F

��������� � �-$�� � � �& �* (+���- �� �?(8��� �?.
P 9 L,9*EhV D = ) =/> ) B )@AMa >_= J 9 - 4 -;D 2 ) 
 � ) L,9 R7)S- & D�?/)@? 4f6 ) B�E ) = - A LdLS47252 )@H � ��&�"�����C��BH#� ��"�O���� F

P > AB? E ) = - A L AB?3?;A E A 254 - =G9 =/>�4 = D�?G)@H A 6 =/> ) ��

������� � � 
 � � 
 Eh9 H�) 2 J - 9*E A 6 J 9 - EI4 = A 9*6 -/) = -;AM)SR 472
� j ��� F � = A5? a*A5R7) 6 %_&1=/> )]J 9*252M9EB A 6 a J 9 - E D 254 �

� ��&�"�����C���H�� ��"�O���� � 	 	 ��� 	 	 � �
� � 	 � � j�� ����� � � 	 	 ��� 	 � � � � �

Bf> )S-;)

	 � A5? =/> ) 6 D Ei% )S- 9 J = - 4 A 6 A 6 a )	� 47EhVF2 )@? % ) 2M9*6 a*A 6 a =G9ILS254 ?;? � =/>�4 =`4 -/) L,9 R7)S-/)@H %'&
=/> )]-;D 2 )

	 � � � AB? =/> ) =G97=/472 6 D Ei% )S- 9 J = - 4 A 6 A 6 a )	� 47EhVF2 )@? L,9 R7)S-/)@H %_&O=/> )K-;D 2 )
P > )I?;^_D 4 -;)h- 9_97=iL,9 -/-/)@? V 9*6 H�? =G9$=/> ) EI4 a 6 A = D�H�) 9 J 4 R7) L,=G9 - A 6 � � ? VF47L ) Bf> )S-/) �hAB? =/> )

6 D E % )S- 9 J V 9 ?/?;A %F2 ) LS254 ?/?/)@? F �NJ 47252 )	� 47EIVF2 )@? 4 -;) 472 AMa 6 )@H =G9�4 ?/A 6 a 2 ) 4 � AB? 
 =/> ) -/)@?;D 2M= A 6 a
R7) L,=G9 - >�4 ? 4 EI4 ��A E D E R 472 D�) F �NJ =/> )3)	� 47EhVF2 )@? 4 -;)KH�A5? = -;A % D = )@H 47L - 9 ?;? =/> ) H�AY+ )S-/) 6[=`LS254 ?;?G)@? 

=/> ) -/)@?/D 2M= A 6 aIR7) L,=G9 - B A 252:>F4 R7) 412 )@?/?G)S- EI4 a 6 A = D�H�) F P > ) A5H�) 4 A5? =G91LS4 VF= D�-/) =/> ) 47Eh9 D 6_=39 J
>�9*Eh9 a7) 6 )@A =T& 47Eh9*6 a =/> ) LS254 ?/?/)@?CA 6 4 ?/A 6 a 2 ) 6 D E % )S- F
P > ) E D 2M= A VF2 AM)S- % )SJ 9 -/) =/> ) ?/^'D 4 -/)I- 9'97= 	 	 � � 	 	 � �
� � 	 � � j�� � 47LSL,9 D 6[= ?iJ 9 - =/> ) 4 % ? 9*2 D = )

6 D E % )S- 9 JI)	� 47EhVF2 )@? L,9 R7)S-/)@H F � = V - 9 R'A5H�)@? 4 B )@A5a >[= L,9 -/-/)@? V 9*6 HFA 6 a =G9
=/> ) 6 D Ei% )S- 9 J
)	� 47EhVF2 )@? =/> )I-;D 2 ) LS254 ?;?/A X )@? L,9 -;-/) L,=/2M&GF � J 47252 =/> )I)	� 47EhVF2 )@? % ) 259*6 a =G9$=/> ) ? 47E ) LS254 ?/? 	W=/> )
-;D 2 )3A5? V )S-/JW) L,= � 
 =/> A5? )SR 472 D 4 = )@? =G9h=/> ) 6 D E % )S- 9 J )	� 47EhVF2 )@? L,9 R7)S-/)@H F � J =/> ) -;D 2 )3AB? 2 )@?/? =/>�476
V )S-/JW) L,=�
�=/> ) B )@AMa >[= H�) L -/) 4 ?G)@? F

� ) = D�- 6 A 6 a =G9 =/> ) )	� 47EhVF2 ) 9 J L,9*EhV D = A 6 a 1��K> ����&���A�&�&=O�����&�( A 6 ?G) L,= A 9*6 � F j F j 
 =/> ) -;D 2 )
=/>�4 =kVF4 - = A = A 9*6 ? =/> )OH 4 =/4 � j*2�l j � -/) = D�- 6 ? 4 � ��&�"����BC��BH#� ��"+O���� 9 J>2 F . j ��� F P > ) -;D 2 ) =/>�4 =
VF4 - = A = A 9*6 ? =/> )OH 4 =/4 � j*2 � � � -/) = D�- 6 ? 4 � ��&�"�����C��BH#� ��"�O���� 9 J>2 F�� � . / F P > D�? =/> ) X -;? = -;D 2 )
B 9 D 2 H % ) L;>�9 ?/) 6 F P > A5?\A5? V -/)SJW)S- 4 %F2 )3?/A 6�L )3A = A5? Eh9 -/) 2 A � ) 25&k=/>F4 = 4 254 = )S- -;D 2 ) LS476 A5? 9*254 = ) =/> )
6 A 6 ) )	� 47EhVF2 )@? A 6 �������
� � 4 ? 97V�V 9 ?G)@H =G9 H�) 472 A 6 a B A =/>I476 )SR7) 6 ? VF2 A = 47L - 9 ?;? �������
� � 476 H ��� � �
� � F



� j

, � , � � � � .14 -
P > AB? L;>�4 V�= )S- >�4 ? V -/)@?G) 6_= )@H =/> ) -/)@H�D 6 H 476[= - D 2 ) 2 ) 4 - 6 A 6 a ? & ? = ) E � ) L,9 R7)S- &GF � = >�4 ?

V -/)@?/) 6[= )@H =/> ) L,9*6[= - A % D = A 9*6 ? EI4 H�) %'& =/> AB? =/> )@?/A5?`A 6�LS2 D�H�A 6 a �

�
=/> ) 4 H�H�A = A 9*619 J -/)@HFD 6 H 476�L,& =G9 L,9 R7)S- A 6 a 472 a 9 - A =/>�E ?

�
4 % ) =G= )S- B 4 &1=G9 >�476 H 2 ) E A5?/?/A 6 aiR 472 D�)@? 
�6F47E ) 2M&O%_& AMa 6�9 -;A 6 a =/> ) E

�
4h6 ) B E ) = -;A L J 9 -C- D 2 ) B )@A5a >[= A 6 a LS47252 )@H1R7) L,=G9 - EI4 a 6 A = DFH�)

P > ) L,9*E % A 6�4 = A 9*6i9 J =/> )@?G) L;>F476 a7)@? =G9 4 %F4 ?/A L L,9 R7)S- A 6 a 472 a 9 -;A =/>FE -/)@?/D 2M= A 6 =/> ) -/)@H�D 6 H 476[=

-;D 2 ) 2 ) 4 - 6 A 6 ah? & ? = ) E LS472B2 )@H � ) L,9 R7)S- &GF



�
# �����
��� -

��� � ���K� �

P > AB? L;>�4 VF= )S- V -;)@?G) 6[= ? =/> )�)	� V )S-;A E ) 6[=/472 -/)@?/D 2M= ? 97%�=/4 A 6 )@H B A =/> � ) L,9 R7)S- &GF ��) X -;? =
H�)@? L - A % ) =/> ) j*2 H 4 =/4 ?/) = ? = )@? = )@H 4 a 4 A 6 ? = 476 H Bf>_& ) 47L > B 4 ? L >�9 ?G) 6 F � )	� = B ) H�)@? L -;A % )
=/> ) 97=/> )S-h? & ? = ) E ? =/>F4 =�B )S-/) )SR 472 D 4 = )@H 
 A 6�LS2 D�HFA 6 a$g�� � � � � 
 � � 
 
 R � � � � 
 g�� F�� � j ��� 
d476 H
g�� F�� -;D 2 )@? � j ��� F P > ) 6h=/> ) 9 R7)S- 47252 -/)@?/D 2M= ? 4 -/) V -;)@?G) 6[= )@H F 
�9 -\) 47L > 9 J =/> ) =/> -/)S) L,9*6_= -;A % D = A 9*6 ?
EI4 H�) %_& � ) L,9 R7)S- & 	 AMa 6�9 -;A 6 a E A5?/?/A 6 a R 472 D�)@? 
 B )@AMa >_= A 6 aI-;D 2 )@? B A =/> R7) L,=G9 - E 4 a 6 A = D�H�) 
.476 H
4 H�H�A 6 a -/)@H�D 6 H 476[= -;D 2 )@?+� B ) ? >�9CB�=/> )K),+.) L,= 9 J =/> ) L,9*6[= - A % D = A 9*619*6$=/> ) XZ6�472 ? & ? = ) E F

-+�
� �#�%&�� . * . � & * 0
� ) L,9 R7)S- & B 4 ? )SR 472 D 4 = )@H 47L - 9 ?/? = ) 6 H�AY+ )S-/) 6_= H 4 =/4 ?G) = ? F P > )hH 4 =/4 ?G) = ? B )S-/) L;>�9 ?G) 6 =G9

V - 9 R'ABH�) 4 R 4 -;AM) =T&�9 JfH�AY+ )S-/) 6_=k2 ) 4 - 6 A 6 a =/4 ? � ? =G9 ? >�9CB�=/>�4 = � ) L,9 R7)S- & B 4 ? 6�97= ? V ) L A XZL =G9
476_& 9*6 ) =/4 ? � F P > )I?/A < ) 9 J =/> ) H 4 =/4 ?G) =�
 %.97=/> A 6 = )S- E ? 9 J =/> ) 6 D Ei% )S- 9 J 4 =G= -;A % D = ) � R 472 D�)
L,9*Ei% A 6�4 = A 9*6 ? 476 H =/> ) 6 D Ei% )S- 9 JU)	� 47EhVF2 )@? 
 B 4 ? 472 ? 9 A EhV 9 - =/476_= J 9 -f?G) 2 ) L,= A 9*6 ? 9I4 ? =G9 = )@? =
=/> ) ? LS47254 % A 2 A =T&I9 J � ) L,9 R7)S- &GF


�9 -O?/A EhVF2 A L A =T&�
 � ) L,9 R7)S- & A5? V - 9 a7- 47EIE )@H 9*6�25&�=G9 >F476 H 2 ) 6�9*E A 6�472 R 472 D�)@? F P > )@?/) 4 -/)
R 472 D�)@? =/>�4 = =/4�� ) 9*6h4 ?;A 6 a 2 ) R 472 D�) J - 9*E�4 ?/) = 9 J.H�AB? L -/) = ) R 472 D�)@? F P > A5? -/)@? = -;A L,= )@H =/> ) 6 D E % )S-
9 J H 4 =/4 ?G) = ? 4 R 4 A 254 %F2 ) F P 9fV - 9 R A5H�) Eh9 -;) H 4 =/4 
 9*6 ) 9 J =/> )dH 4 =/4 ?G) = ? B 4 ? Eh9 H�A X )@H %'& -/) EI9 R A 6 a
=/> ) 4 =G= -;A % D = )@? =/>�4 =�B )S-/) L,9*6_= A 6 D 9 D�? 25& R 472 D�)@H F P > AB?]H 4 =/4 ?G) = A5? E 4 - � )@H B A =/>�476 4 ? = )S-;A5? �
	 � � � � 4 ? 4 -/) E A 6 H�)S- =/>�4 = A = A5? Eh9 H�A X )@H J - 9*E A = ? 9 -;AMa*A 6�472 J 9 - E F P > )@?G) EI9 H�A XZLS4 = A 9*6 ? 4 -/)
E ) 6_= A 9*6 )@H A 6 =/> ) H�)@? L -;A V�= A 9*6 ? % ) 2M9CB�F � ) L,9 R7)S- & L,9 D 2 H B 9 - �19*6 H 4 =/4 ?G) = ? B A =/>$L,9*6_= A 6 D 9 D�?
R 472 D�)@?CAMJ L,9 H�) B )S-;) 4 H�H�)@H =G9 HFA5? L -/) = A < ) =/> )KR 472 D�)@? F P > AB? AB? =/> ) 4 V�V - 9*47L;>$=/4�� ) 6 %_& g�� F�� F

� 6�LS4 ?G)@? B > )S-/) =/> )S-/) B 4 ? 6�97= 41= )@? = A 6 a ?G) =K9 J )	� 47EIVF2 )@? 4 R 4 A 2B4 %F2 ) 	 47252 H 4 =/4 )	� A5? = )@H A 6
4 ?/A 6 a 2 ) ?G) = � 
\=/> ) ?G) = 9 Jf)	� 47EhVF2 )@? B 4 ? - 476 H 9*EI25& ? VF2 A = A 6_=G9 4 = - 4 A 6 A 6 a ?G) =h476 H 4 = )@? = A 6 a
?G) = F P > ) 4 VFV - 9 ��A EI4 = ) V )S- L ) 6_=/4 a7)@? 47252M9 LS4 = )@H =G9 = - 4 A 6 A 6 a 476 H = )@? = A 6 a 4 -/) 2 A5? = )@H
A 6
=/> )
H�)@? L - A V�= A 9*6 ? 9 J =/> )KH 4 =/4 ?/) = ? % ) 2M9CB F P > ) VF4 - = A = A 9*6 ? B )S-/) L;> ) L � )@H =G9 ) 6 ?;D�-/) =/>�4 =C=/> ) LS2B4 ?/?
H�A5? = -;A % D = A 9*6 ? 9 J =/> )K)	� 47EhVF2 )@?CA 61=/> ) VF4 - = A = A 9*6 ? B 4 ?f?/A E A 254 - =G9I=/>�4 =f9 J =/> ) 9 -;AMa*A 6�472 ?G) = F



���

03252.9 J =/> )KH 4 =/4 ?G) = ? D�?G)@H 4 -/) 4 R 4 A 254 %F2 )]JW- 9*E =/> ) Q 6 AMR7)S- ?/A =T& 9 J g 472 AMJ 9 - 6 A 4 
 � -/R'A 6 ) 	 Q g �/�
-/) V 9 ?/A =G9 - &�9 J EI47L;> A 6 ) 2 ) 4 - 6 A 6 a H 4 =/4 %F4 ?G)@? � j*2 � B A =/> =/> )O)	� L ) V�= A 9*6�9 J =/> )O? &'6_=/> ) = A L H 4 =/4
?G) = =/>�4 = B 4 ? L -/) 4 = )@H J 9 - =/> A5? =/> )@?/A5? F P > )iH 4 =/4 ?G) = ? 4 -/)k?/D EIE 4 -;A < )@H$A 6 P 4 %F2 ) � F j Ff0 % -;A5)SJ
H�)@? L - A V�= A 9*6O9 J ) 47L;> H 4 =/4 ?G) =C476 H Bf>_& A =3B 4 ? L >�9 ?G) 6 J 9*25259CB ? F

��	�
���� '�� 3�� A��	� P > ) Eh9*6 � � ? V - 97%F2 ) E ? 4 -/) 4 L,9*2B2 ) L,= A 9*6 9 JK? &'6_=/> ) = A L$LS2B4 ?/?/A XZLS4 = A 9*6 =/4 ? � ? F
P > )S-/) 4 -;)k?/A � 4 =G= - A % D = )@? 
 ) 47L;> B A =/> = B 9 
 =/> -/)S) 
.9 - J 9 D�- V 9 ?/?;A %F2 )]R 472 D�)@? F P > )S-/) 4 -/) 4
=G97=/472[9 J � ��� L,9*E % A 6�4 = A 9*6 ? 9 J =/> )@?G) 4 =G= -;A % D = )@? 476 H V 9 ?/?;A %F2 ) R 472 D�)@? 476 H =/> ) L,9*EhVF2 ) = ) ?G) =
9 J L,9*Ei% A 6�4 = A 9*6 ? V - 9 R'A5H�)@? =/> ) = )@? = ?/) = D�?G)@H %'&147252 =/> -/)S) V - 97%F2 ) E ? F EI9*6 � j -;) V -/)@?G) 6_= ?
=/> ) L,9*6�L ) V�= 	 4 =G= -;A % D = ) j � 4 =G= - A % D = ) � � 9 - 	 4 =G= -;A % D = ) � � j�� F Eh9*6 � � -;) V -/)@?G) 6_= ?
	 4 =G= -;A % D = ) 6 ��j�� J 9 - R � 0 g P 8 ? P � � L;>�9 A L )@? 9 J 6 	 A 6 j 
*� 
 F F F 
 . � F`Eh9*6 � � -;) V -/)@?G) 6_= ?
	 4 =G= -;A % D = ) � � � 476 H 4 =G= -;A % D = ) � � j�� 9 - 	 4 =G= -;A % D = ) ��
 � � 476 H 4 =G= -;A % D = ) ��
 � � �
476 H L,9*6_=/4 A 6 ? X R7) V )S- L ) 6[= 4 H�H�A = A 9*6�472 6�9 A5?G) 	 A 6 ? =/476�L )@? =/>�4 = 4 -/) E A5? LS254 ?;?/A X )@H-� F P > )@?G)
L,9*EhVF2 ) = ) 2M& ? V ) L A X )@H H 4 =/4 ?G) = ? B )S-/) D�?G)@H =G9hL,9*6 X - E�=/>�4 = =/> ) 6�9*6 -/)@H�D 6 H 476_= L,9 R7)S-;A 6 a
472 a 9 -;A =/>�E J 9 - E A 6 a =/> ) L,9 -/) 9 J � ) L,9 R7)S- & 47L;> AM)SR7)@? -/)@?/D 2M= ?\?/A E A 254 - =G9i=/>�9 ?G) 47L > AM)SR7)@H %_&

g�� � F

��	�� W � P > A5?`H 4 =/4 ?G) =32 A5? = ? =/> ) L,9*6 a7-/)@?;?/A 9*6�472 R 97= A 6 aI-/) L,9 - H�? 9 J E ) Ei% )S-;? 9 J =/> )kQ F c F / 9 D�?G)
9 J � ) V -/)@?G) 6_=/4 = AMR7)@? 9 J =/> ) l G =/> g 9*6 a7-;)@?/? 9*6 ?/A � = )S) 6 A5?/?/D�)@? F P > ) =/4 ? � A5? =G9 A 6 JW)S-
V.9*2 A = A LS472 VF4 - =N& 	 e3) Eh9'L - 4 = 9 - � ) V D %F2 A LS476 � %F4 ?/)@H 9*6 R 97= A 6 a -;) L,9 -;H FC03252 -/) L,9 -;HF? B )S-/)
L,9*EhVF2 ) = ) 2M& ? V ) L A X )@H F P > A5? H 4 =/4 ?G) =]V - 9 R'A5H�)@? 476�97=/> )S- ?/A EhVF2 ) = )@? = A 6�4 H 9*E 4 A 6 =/>�4 =
>�4 ? Eh9 -/) 4 =G= - A % D = )@? 476 H > ) 6�L )KA5?f? 9*E ) Bf>�4 = Eh9 -/) L,9*EhVF2 )	� =G9 ?/) 4 - L;> F

� ������W � ( ' F c D EIE 4 - & 9 J =/> ) H 4 =/4 ?G) = ?


 ��� ��� ��� � � 
 � 
 � � �%��� � � � �

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

Eh9*6 � j . � j � � � ��� 6�9
Eh9*6 � � . � j . l � ��� 6�9
Eh9*6 � � . � j ��� � ��� 6�9
R 97= ) j . � � 2 2 j � � 6�9
= A L � =/47L � =G9 ) l � . 2 2 � � G 6�9
6 D�- ?G)S- & G � G 2 2 2 �[l . 2 6�9
? &'6_=/> ) = A L � � j � 2 j � & )@?
4 D�H�A 9 .�� � � j ��� . . & )@?
? 9 &'% ) 476 � � j@l � � 2 ����� & )@?
476�6 ) 472 � ��� . / l G j*2 2 & )@?



� �

�=R
�
�
�+���

�
�+	�W � P > A5? H 4 =/4 %F4 ?/)K) 6�L,9 H�)@? =/> ) L,9*EhVF2 ) = )K?G) =C9 J V 9 ?/?;A %F2 ) % 9*4 -;H L,9*6 X a*D�- 4 = A 9*6 ? 4 =

=/> )K) 6 H 9 J = A L � =/47L � =G9 ) a 47E )@? Bf> )S-;) � � � A5? 4 ?;?/D E )@H =G9O>�4 R7) VF2B4@& )@H X -;? = F P > ) =/4 -;a7) =
L,9*6�L ) V�= AB? � B A 6 J 9 - � � 	 A F ) F 
U= -;D�) B > ) 6�� � � >�4 ? 9*6 ) 9 J G V 9 ?/?/A %F2 ) B 4 & ? =G9 L -/) 4 = ) 4
� =/> -/)S) � A 6 �T4 � - 9CB � � F P > ) 9 -;AMa*A 6F472 H 4 =/4 ?G) = L,9*6 ?/A5? = )@H l � GK)	� 47EIVF2 )@? =/>�4 = B )S-/)f- 476 H 9*EI25&
? VF2 A =6.�� � J 9 - = - 4 A 6 A 6 a 476 H =/> ) -/) EI4 A 6 H�)S- J 9 - = )@? = A 6 a F P > ) H 4 =/4 4 -/) L,9*EhVF2 ) = ) 2M&
? V ) L A X )@H F P > A5?CA5? 476�97=/> )S- 254 -/a7) H 4 =/4 ?G) = =G9O= )@? =3V )S-/J 9 - EI476�L ) 9*6 6�9*6_= -;AMR A 472 2 ) 4 - 6 A 6 a
=/4 ? � ? F


�U V�* W4V�� � P > ) 6 D�-;?G)S- & H 4 =/4 %F4 ?/) B 4 ?\H�)S-;AMR7)@H JW- 9*E"4]> AM)S- 4 - L > A LS472 H�) L A5?;A 9*6hEh9 H�) 2 9 -;AMa*A 6F47252M&
H�)SR7) 2M97V )@H =G9 - 476 � 4 V�VF2 A LS4 = A 9*6 ?dJ 9 - 6 D�-;?G)S- & ? L >�9'9*2 ? F � =�B 4 ? D�?G)@H1H�D�- A 6 a ?G)SR7)S- 472Z& ) 4 - ?
A 6 =/> ) j@l G 27? Bf> ) 6�=/> )S-/) B 4 ? )	� L )@?/?/A5R7) ) 6 - 9*2525E ) 6_=I=G9 =/> )@?G) ? L >�9_9*2 ? A 6
8 D D %F2 DG476�4 

c 2M9 R7) 6 A 4 F � ) D ) L,= )@H 4 V�VZ2 A LS4 = A 9*6 ?iJW-/)@^_D�) 6[=/2M&�6 )S)@H�)@H 476 97% D ) L,= AMR7) )	� VF25476�4 = A 9*6"F P > )
9 -;AMa*A 6�472 H 4 =/4 ?G) =�B 4 ? - 476 H 9*EI2M& ? VF2 A = A 6_=G9 4 = - 4 A 6 A 6 ak?G) = =/>�4 = L,9*6_=/4 A 6 ? 4 VFV - 9 ��A EI4 = ) 25&
.�� � 9 J =/> ) H 4 =/4 B A =/>�=/> )1-/) EI4 A 6 H�)S- 4725259'LS4 = )@H =G9 = )@? = A 6 a F P > )S-/) B )S-;) 6�9 E AB?/?/A 6 a
R 472 D�)@?UA 6 =/> )`H 4 =/4 F P > A5? A5? =/> ) 2B4 -/a7)@? = H 4 =/4 ?G) = DF?G)@H 476 H V - 9 R'ABH�)@? 4 = )@? = 9 J ? LS47254 % A 2 A =T&GF

* ��
(�� W �=R
� � P > AB?\? & 6_=/> ) = A L H 4 =/4 ?G) = B 4 ? L -;) 4 = )@H1J 9 - =/> A5? =/> )@?;A5? F P > )3)	� 47EIVF2 )@? B )S-;) 2 A5? = )@H
A 6 
 AMa*D�-/)
j F / F P > A5? H 4 =/4 ?G) = B 4 ? L,9*6 ? = -;D L,= )@H =G9 A 6�LS2 D�H�) LS4 ?G)@? Bf> )S-/) 9 -;H�A 6F4 - &
L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E ? B 9 D 2 H�a7) 6 )S- 4 = ) 4 2 )@?;? =/>F476 97V�= A EI472 ?G) = 9 Jf- D 2 )@? 2 ) 4 R A 6 a - 9'9*E
J 9 - -/)@H�D 6 H 476�L,&1=G9 A EhV - 9 R7) =/> ) -/)@?/D 2M= ? F R 47L;> 9 J =/> )1j � = - 4 A 6 A 6 a )	� 47EhVF2 )@? >�4 ? % )S) 6
-/) V ) 4 = )@H�j*2 = A E )@? =G9 4 R 9 A5H�? VF4 -;?G)OH 4 =/4 V - 97%F2 ) E ? F P > ) = )@? = H 4 =/4 A 6�LS2 D�H�)@? E AB?/?/A 6 a
R 472 D�)@? 476 H V -/)SR A 9 D�? 2M& D 6 ?/)S) 6 R 472 D�)@? 476 H B 4 ? H�)@?/AMa 6 )@H =G9 )SR 472 D 4 = ) =/> ) L,9*6_= -;A % D = A 9*6
9 J -/)@HFD 6 H 476�L,&GF

� U�� R
	 � P > ) 9 -;AMa*A 6�472 H 4 =/4 ?G) =hL,9*6 ?/A5? = )@H 9 Jkj@l7l )	� 47EhVF2 )@? =/>F4 =�B )S-/)1- 476 H 9*E 2M& ? VF2 A =�. / �
J 9 - = - 4 A 6 A 6 a 476 H ��� ��J 9 - = )@? = A 6 a F P > A5? -/) 254 = AMR7) 2M& ? EI47252 H 4 =/4 ?G) =3B 4 ?CD�?/)@H =G9 = )@? =`=/> )
),+.) L,=C9 J AMa 6�9 -;A 6 a E A5?;?/A 6 akR 472 D�)@? F

* 	�� �!W���
 � P > A5? A5?db A L;>�472 ? � A � ? J 47EI9 D�?\H 4 =/4 %F4 ?G) 9 J ? 9 &_% ) 476 H�A5?G) 4 ?/)@? F P > ) 9 -;A5a*A 6�472 H 4 =/4 ?G) =
B 4 ? - 476 H 9*EI2M& ? VF2 A = A 6_=G9k4i= - 4 A 6 A 6 a ?G) = =/>�4 =`L,9*6[=/4 A 6 )@H . � � 9 J =/> )3H 4 =/4i476 H 4i= )@? = ?G) =
=/>�4 = L,9*6_=/4 A 6 )@H =/> )`-/) EI4 A 6 A 6 a � � � F P > )CH 4 =/4 L,9*6[=/4 A 6 E A5?/?;A 6 a R 472 D�)@? F P > A5? E ABH � ?/A < )@H
H 4 =/4 ?G) = V - 9 R A5H�)@? 4O= )@? = 9 J >�9EB B ) 252 � ) L,9 R7)S- & � ?K? = - 4 = )Sa & 9 J\AMa 6�9 -;A 6 a E A5?/?/A 6 a R 472 D�)@?
B\9 - � ? F

��
 
�W������ � P > A5?3H 4 =/4 ?G) =�B 4 ? Eh9 H�A X )@H =G9 -/) Eh9 R7) =/> )h?/A � L,9*6[= A 6 D 9 DF? 2M& R 472 D�)@H 4 =G= -;A % D = )@? 




� �

2 ) 4 R A 6 a ���]6�9*E A 6�47252M& R 472 D�)@H 4 =G= -;A % D = )@? F P > ) 4 ? = )S-;A5? � 4 J = )S- =/> ) 6�47E )fA 6 H�A LS4 = )@? =/>�4 = A =
A5? Eh9 H�A X )@HhJ - 9*E A = ? 9 -;AMa*A 6�472 J 9 - E F b 476[&I9 J =/> ) )	� 47EhVF2 )@? 4 -/) A 6�L,9*EhVZ2 ) = ) 2M& ? V ) L A X )@H F
P > A5? A5? 4 ? 2 AMa >_=/2M& 254 -;a7)S- = )@? =C9 J >�9EB B ) 2B2 � ) L,9 R7)S- &$>�476 H 2 )@? E A5?/?/A 6 aiR 472 D�)@? F

- ��� �#�%& � , � ! 4 2 *�� � 0
� ) L,9 R7)S- & B 4 ?$)SR 472 D 4 = )@H 4 a 4 A 6 ? = 4 6 D Ei% )S- 9 J V 97V D 254 - 2 ) 4 - 6 A 6 a ? & ? = ) E ? =G9 = )@? = A = ?

V )S-/J 9 - EI476�L ) F P > )�? & ? = ) E ? 476 H =/> ) ?G) =G= A 6 a*? D�?G)@H
J 9 - ) 47L >�4 -/) 6�9EB % -;AM) �Z& H�)@? L -;A % )@H F
b 9 -/) A 6 J 9 - E 4 = A 9*6I4 % 9 D = =/> ) 472 a 9 -;A =/>FE ? LS476 % )CJ 9 D 6 HIA 6h=/> ) %F47L � a7- 9 D 6 H ?G) L,= A 9*6 	 g >F4 V�= )S-
� � F

	 ) 3 � P > AB? A5? 4�V 97V D 254 - L,9 R7)S-;A 6 a 472 a 9 -;A =/>FE 476 H 9*6 ) =/>F4 =147L > AM)SR7)@? a 9'9 H�-;)@?/D 2M= ? 9*6 4
B A5H�) R 4 -;AM) =N& 9 J H 4 =/4 ?G) = ? FB, ) LS4 DF?G)�g�� � A5? =/> ) %Z4 ?G)@? J 9 - � ) L,9 R7)S- &�
h=/> ) -/)@?;D 2M= ?
J - 9*E � ) L,9 R7)S- & B )S-/) = )@? = )@H 4 a 4 A 6 ? =3=/>�9 ?G)kJ - 9*E g�� � F P > )kH�)SJ 4 D 2M= ?/) =G= A 6 a*?3J 9 -Kg�� � 

A 6�LS2 D�HFA 6 a 4 % ) 47E.B A5H =/> 	 EI4 ��? =/4 -�� 9 J � 476 H =/> ) 97V�= A 9*6$=G9 V - 9 H�D L )KD 6�9 -;H�)S-/)@H - D 2 )@? 

B )S-/)KDF?G)@H F

� � $ $ �%� � P > A5? A5? 476�97=/> )S- L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E
=/>�4 = A5? V.97V D 254 - J 9 - = )	� = LS254 ?/?;A XZLS4 = A 9*6i=/4 ? � ? F
P )@? = A 6 a 4 a 4 A 6 ? = � � 
 
 R � V - 9 R A5H�)@H 4�L,9*EhVF4 - A5? 9*6�=G9
476�97=/> )S- L,9 R7)S-;A 6 a 472 a 9 - A =/>�E F
0 a 4 A 6 
�=/> ) H�)SJ 4 D 2M= ?G) =G= A 6 a*? B )S-;) D�?G)@H F

	 � ( ��� P > AB? AB? = D�A 6�25476�� ?\H�) L AB?/A 9*6O= -/)S) 472 a 9 - A =/>�E�476 H A5? 9*6 ) 9 J =/> ) Eh9 ? =`V.97V D 254 - E ) =/>�9 H�?
J 9 - L -;) 4 = A 6 a L,9*6�L ) VF= LS254 ?/?/A X )S-;? F g 9*EhVF4 -;A 6 a 4 a 4 A 6 ? = g�� F��`V - 9 R A5H�)@H 4C= )@? =:9 J � ) L,9 R7)S- & � ?
V )S-;J 9 - E 476�L ) 4 a 4 A 6 ? = 4C6�9*6�L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E 4 V�V - 9*47L >K=G9f2 ) 4 - 6 A 6 a F � ) 2 ) 4 ?G) G 9 JFg�� F��
B 4 ? D�?G)@H 4 = =/> )hH�)SJ 4 D 2M= ?G) =G= A 6 a*? F � )@?/D 25= ? 4 -;) ? >�9CBf6 J 9 - =/> ) V -;D 6 )@H R7)S-;?/A 9*6 ? 9 J =/> )
H�) L A5?/A 9*6O= -/)S)@? F

	 � ( � VJU � W * � g�� F�� -;D 2 )@? B 4 ? D�?G)@H =G9
L,9*6 R7)S- = =/> ) H�) L A5?/A 9*6 = -/)S)@? V - 9 H�D L )@H %_& g�� F�� A 6_=G9
V - 9 H�D L,= A 9*6 - D 2 )@? F P )@? = A 6 a 4 a 4 A 6 ? = g�� F�� -;D 2 )@? V - 9 R'ABH�)@? 4�= )@? =14 a 4 A 6 ? =O476�97=/> )S-O-;D 2 )
2 A5? = 472 a 9 -;A =/>�E 
 % D = 9*6 ) =/>�4 =1L -/) 4 = )@? =/>�9 ?G) -;D 2 ) 2 A5? = ? %_& 4�E ) 476 ?OH�AY+ )S-/) 6_= =/>�476 4
L,9 R7)S-;A 6 a 472 a 9 -;A =/>FE Fd0 a 4 A 6�
�=/> ) H�)SJ 4 D 2M= ?G) =G= A 6 a*? B )S-/) D�?G)@H F

� W ��	��6WBV�� � P > A5?\AB? =/> )3-;)@H�D 6 H 476_= -;D 2 ) 2 ) 4 - 6 A 6 ai? & ? = ) E A 6_= - 9 H�D L )@HOA 6O=/> A5? =/> )@?/A5? F c )SR7)S- 472
R7)S-;?/A 9*6 ? 9 J � ) L,9 R7)S- & B )S-/) = )@? = )@H 476 H 4 -/)OH�)@? L -;A % )@H 4 ? =/> ) &�4 -/) V -/)@?/) 6[= )@H F 
�9 - 47252
R 4 -;A 476[= ? 
'4K% ) 47E B A5H =/>h9 J �#B 4 ? D�?G)@H 476 H D 6�9 - H�)S-/)@Hh-;D 2 )C?G) = ? B )S-/) V - 9 H�D L )@H F � > ) 6
D�?/A 6 ak-/)@H�D 6 H 476�L,&�
�, R c P g � �3e c � b � 8 0 � � P ?0B 4 ? ?G) =C=G9 2 F l � � F



� .

-+� , �#�%&�� &50 � , *�0
P > AB?O?/) L,= A 9*6�L,9*EhVF4 -;)@? =/> )�-/)@?/D 2M= ? 97%�=/4 A 6 )@H B A =/> � ) L,9 R7)S- &�476 H =/> ) 97=/> )S- EI47L;> A 6 )

2 ) 4 - 6 A 6 a1? & ? = ) E ? =/>�4 = B )S-/) = )@? = )@H F 
 AM-;? = =/> ) 9 R7)S- 47252 -/)@?;D 2M= ? 4 -/)Ia*A5R7) 6 F P > ) 6 =/> )h-/)@?;D 2M= ?
4 -/) % - 9 � ) 6 H 9EBf6 =G9 A5? 9*254 = ) =/> )K),+ ) L,=f9 JU) 47L;> L,9*6[= - A % D = A 9*6 E 4 H�) %_& � ) L,9 R7)S- &GF
� > ) 6 )SR 472 D 4 = A 6 a =/> )@?G)d-/)@?/D 2M= ? 
 � )S) V A 6]E A 6 H =/>�4 = A = A5? D 6�2 A � ) 2M& =/>�4 = 476_& ?/A 6 a 2 ) 472 a 9 - A =/>�E

B A 2B2�472 B 4@& ? V - 9 R A5H�) =/> ) % )@? = -/)@?/D 25= ? 9*6 )SR7)S- & H 4 =/4 ?G) = F P > ) � ) & A5? =G9hL,9*6 ?;A5H�)S-\?/) 2 ) L,= A 6 a 476
472 a 9 -;A =/>�E"=G9 D�?G) J 9 - 4 VZ4 - = A L D 254 - 2 ) 4 - 6 A 6 a =/4 ? ��Fd0 a 9_9 H 472 a 9 -;A =/>�E A5? 9*6 ) =/>�4 = L,9*6 ?/A5? = ) 6[=/2M&
V )S-/J 9 - E ? B ) 252 F P > )S-;) EI4 &$% ) 4 JW) B LS4 ?/)@? Bf> )S-/) A = a7) = ? % ) 4 = ) 6 %'& 97=/> )S- 472 a 9 -;A =/>�E ? 
.% D =
A =`V - 9 R A5H�)@? =/> ) % )@? = -;)@?/D 2M= ? ����
 � � � � F

� )@?;D 2M= ? 4 -/) )	� V -/)@?/?G)@H 4 ? 47LSL D�- 47L AM)@? F 03LSL D�- 47L,& A5? =/> ) V )S- L ) 6_=/4 a7) 9 J�)	� 47EhVF2 )@? =/> ) ? & ? = ) E
LS254 ?/?;A X )@? L,9 -/-/) L,=/2M&GF � = A5? LS4725L D 2B4 = )@H %_& H�AMR A5H�A 6 a =/> ) 6 D E % )S- 9 JZ)	� 47EhVZ2 )@? LS254 ?/?;A X )@H L,9 -/-/) L,=/2M&
%'&�=/> ) =G97=/472f6 D Ei% )S- 9 J3)	� 47EhVF2 )@? LS254 ?/?/A X )@H F � Jkj*2 2�)	� 47EhVF2 )@? 4 -;) LS254 ?/?/A X )@H 476 H G � 4 -/)
LS254 ?/?;A X )@H L,9 -/-/) L,=/25&�
�=/> ) 6 =/> ) 47LSL D�- 47L,& A5?>G � � F

�!������
 � ����� � $�$ � � . � $)(+.
P 4 %F2 ) � F*� ? >�9CB ? >�9EB � ) L,9 R7)S- & J 4 -/)@H 4 a 4 A 6 ? = ) 47L >�9 J =/> ) 97=/> )S- 472 a 9 -;A =/>�E ? )SR 472 D �

4 = )@H F P > )KR7)S-;?/A 9*6$9 J � ) L,9 R7)S- & DF?G)@H B 4 ? 9*6 ) =/>�4 = L -/) 4 = )@?3-/)@H�D 6 H 476[= - D 2 )@? B A =/>$4-, R c P �
g � �3e c � b � 8 0 � � P ? 9 J�2 F l � � 476 H
D�?G)@? � ��&�"�����C��BH#� ��"�O���� =G9 B )@AMa >_= =/> ) - D 2 )@? HFD�-;A 6 a
LS254 ?/?;A XZLS4 = A 9*6 F
P > ) L,9*2 D EI6 ? 6 )	� =:=G9C=/> ) 47LSL D�- 47L AM)@? ? >�9EB >�9CB�=/> ) 97=/> )S-U? & ? = ) E H�A5H -;) 254 = AMR7) =G9 � ) L,9 R7)S- &GF

0 � ���[E ) 476 ? =/> ) 472 a 9 -;A =/>FE V )S-;J 9 - E )@H B\9 -;?/) =/>�476 � ) L,9 R7)S- &GF\036 � 9��[E ) 476 ? =/> ) = B\9 ? & ? = ) E ?
97%�=/4 A 6 )@H =/> ) ? 47E ) V )S-;J 9 - E 476�L ) F g 9*2 D EI6 ? EI4 - � )@H B A =/>O4 � � � ? >�9CB LS4 ?G)@? B > )S-/) =/> ) 97=/> )S-
472 a 9 -;A =/>�E V )S-/J 9 - E )@H % ) =G= )S- =/>�476 � ) L,9 R7)S- &GF

� ) L,9 R7)S- & H�A5H 4 =K2 ) 4 ? =34 ? B ) 252U4 ? g�� �I9*6�47252 % D = 9*6 ) 9 J =/> ) H 4 =/4 ?G) = ? = )@? = )@H F � 6D/I9 J
=/> )Ij*2hH 4 =/4 ?G) = ? 
 � ) L,9 R7)S- &$47L;> AM)SR7)@H > AMa > )S- 47LSL D�- 47L,&O=/>�476 g�� � F � 6 ?G)SR7)S- 472:9 J =/> )@?/)KH 4 =/4
?G) = ? 
 	 ? & 6[=/> ) = A L�
 4 D�H�A 9 
 ? 9 &'% ) 476�
 476 H 476�6 ) 472 � � =/> ) A EhV - 9 R7) E ) 6_= ? B )S-/) ?/D % ? =/476[= A 472 F P > )
H�AY+ )S-/) 6�L ) 9 J j � � 9*6�476�6 ) 472 � A5?3)@? V ) L A 472525& ) 6�L,9 D�- 4 a*A 6 a F � = AB?3A 6[= )S-/)@? = A 6 a =G9$6�97= ) =/>�4 =K47252
=/> ) LS4 ?G)@? 9 J EI4EDG9 -CA EhV - 9 R7) E ) 6_= 9 LSL D�- 9*6 H 4 =/4 ?/) = ? =/>�4 =CL,9*6[=/4 A 6 )@H E A5?/?;A 6 a R 472 D�)@? F P > )@?G)
-/)@?/D 2M= ?`H�) Eh9*6 ? = - 4 = ) =/>�4 = � ) L,9 R7)S- & AB? 4 R A 4 %F2 ) 472M= )S- 6F4 = AMR7) =G9 g�� � F

� ) L,9 R7)S- &�472 ? 9 J 4 -/)@H B ) 252 R7)S-;?/D�? � ��
�
 R ��F�� ) L,9 R7)S- &�9 D =GV )S-/J 9 - E )@H � � 
 
 R ��9*6 )SR7)S- &
9*6 ) 9 J =/> )IH 4 =/4 ?G) = ? B A =/> =/> ) )	� L ) VF= A 9*6�9 J Eh9*6 � � F c 9*E ) 9 J =/> )IA EIV - 9 R7) E ) 6[= ? 97%F=/4 A 6 )@H
B A =/> � ) L,9 R7)S- &�4 -/)O?/D % ? =/476_= A 472 F P > ) HFAY+.)S-;) 6�L )@? 9 J ��� � 9*6 Eh9*6 � j 
 j � � 9*6 Eh9*6 � � 
 476 H
l F*� � 9*6 = A L � =/47L � =G9 ) 4 -/) A EhV -/)@?/?;AMR7) F g 2 ) 4 - 2M& � ) L,9 R7)S- & J 9 D 6 H % ) =G= )S- -;D 2 )@? =/>F476 � � 
 
 R ��9*6
Eh9 ? =f9 J =/> )iH 4 =/4 ?G) = ? = )@? = )@H F



� /

� ����� W � ( 3 F � )@?/D 2M= ? 9 J L,9*EhVF4 - A 6 a � ) L,9 R7)S- &$=G9I=/> ) 97=/> )S- 472 a 9 -;A =/>�E ? = )@? = )@H

��W���	���W4V�� ����� �����	��
�� �
����� �
������� � � 
 �
Eh9*6 � j l G F . � l G F . � 	W9 � / . F . � 	�� � /�� F / � 	�� � j*2 2 F 2�� 	 � �
Eh9*6 � � / / F*� � /�� F / � 	�� � . � F*� � 	�� � . � F 2�� 	�� � . . F*� � 	�� �
Eh9*6 � � l 2 F 2�� l 2 F / � 	 � � l � F . � 	 � � l / F*� � 	 � � l . F*� � 	 � �
R 97= ) l . F*� � l � F . � 	�� � l � F G � 	�� � l / F 2�� 	 � � l � F G � 	�� �
= A L � =/47L � =G9 ) l G F 2�� l G F 2�� 	W9 � G G F G � 	�� � G . F 2�� 	�� � l / F G � 	�� �
6 D�- ?G)S- & l G F*� � l / F G � 	�� � l / F�� � 	�� � l . F . � 	�� � l / F l � 	�� �
? &'6_=/> ) = A L j*2 2 F 2�� l � F*� � 	�� � G � F . � 	�� � G � F . � 	�� � G � F . � 	�� �
4 D�H�A 9 / � F*� � .�� F . � 	�� � / j F*� � 	�� � / � F*� � 	W9 � /�� F / � 	�� �
? 9 &'% ) 476 l � F � � G G F � � 	�� � G / F . � 	�� � G / F j�� 	�� � l 2 F . � 	�� �
476�6 ) 472 � l . F 2�� G � F 2�� 	�� � G G F 2�� 	�� � G 2 F 2�� 	�� � G / F 2�� 	�� �

0 )S-;?/DF? =/> )kH�) L A5?/A 9*6$= -/)S) 472 a 9 -;A =/>�E g�� F�� 
 � ) L,9 R7)S- & V )S-/J 9 - E )@H$? = -;A L,=/2M&1% ) =G= )S- 9*6 ?/)SR7) 6
9 J =/> ) = ) 6 H 4 =/4 ?G) = ? F � 6 = B 9 
 � ) L,9 R7)S- & H�A5H ? 9*E ) Bf>�4 = B 9 -;?G)hA 6 H�A LS4 = A 6 a =/>�4 = g�� F�� J 9 D 6 H
% ) =G= )S- L,9*6 H�A = A 9*6 ? A 6I=/>�9 ?/) LS4 ?G)@? 
 % D = � ) L,9 R7)S- & V 9 ? = )@H > D�a7) B A 6 ? 9*6 E 476[&h9 J =/> )3H 4 =/4 ?G) = ?
A 6�LS2 D�H�A 6 a Eh9*6 � j 
 Eh9*6 � � 
 ? & 6_=/> ) = A L�
 476 H 476�6 ) 472 � F P > )hH�AM+.)S-/) 6FL ) 9 J ��� F l � 9*6 Eh9*6 � jhA5?
)@? V ) L A 472525& ) 6�L,9 D�- 4 a*A 6 a F g 2 ) 4 - 2M&�
�=/> )KA EhV - 9 R7) E ) 6_= ?Ca7-;) 4 =/2M&19 D = B )@AMa >$=/> ) 2M9 ?/?G)@? F
P > ) -/)@?;D 2M= ? 9 J g�� F�� -;D 2 )@? 4 -/)C?;A E A 254 - =G9K=/>�9 ?/) B A =/> g�� F�� F � ) L,9 R7)S- &hV )S-/J 9 - E )@H % ) =G= )S- =/> )

g�� F�� -;D 2 )@? 9*6 )@AMa >_= 9 J =/> ) = ) 6 H 4 =/4 ?/) = ? FU0 a 4 A 6�
 =/> ) B A 6 ? 
 )@? V ) L A 472B2M& =/> ) j . F G � A EhV - 9 R7) E ) 6_=
9*6$Eh9*6 � j 
 ?/)S) E =G9 254 -;a7) 2M& 9 D = B )@AMa > =/> ) 259 ?/?G)@? F
�3R7)S- 472B2�
�=/> )@?G)k-/)@?/D 2M= ? 4 -/)kR7)S- & ) 6�L,9 D�- 4 a*A 6 a J 9 - � ) L,9 R7)S- &GF P > ) 6 ) B -/)@H�D 6 H 476_= ? & ? = ) E

L,9*6 ?/AB? = ) 6[=/25& 9 D =GV )S-/J 9 - E ? =/> ) 97=/> )S- 472 a 9 -;A =/>�E ? 9*6 4$EI4EDG9 -;A =N& 9 J =/> ) H 4 =/4 ?G) = ? F � > A 2 )hA =
EI4 & 6�97= 472 B 4@& ? V - 9 H�D L ) =/> ) % )@? = -/)@?/D 25= ? 
 A = A5? =/> ) % )@? = L >�9 A L ) 9 R7)S- 47252 F � ) L,9 R7)S- & B\9 D 2 H % )
4 a 9'9 H L;>�9 A L ) Bf> ) 6 ?G) 2 ) L,= A 6 a 4 ? & ? = ) E J 9 - % DFA 2 H�A 6 a 4hL,9*6�L ) V�=3LS254 ?/?/A X )S- F
0 ? E ) 6_= A 9*6 )@HiA 6 g >�4 V�= )S- � 
 =/> )S-/) 4 -/) 4f6 D Ei% )S- 9 J =/> A 6 a*? =/>�4 = � ) L,9 R7)S- & H 9 )@?UH�AY+ )S-/) 6[=/25&

=/>�476 g�� � F c V ) L A XZLS47252M&�
 � ) L,9 R7)S- & D�?G)@? 4 H�AY+ )S-/) 6_= ? L > ) E )hJ 9 - >�476 H 2 A 6 a E AB?/?/A 6 a R 472 D�)@? 
:4
H�AY+ )S-/) 6_=�B )@AMa >_= A 6 a1? L;> ) E )kJ 9 - LS254 ?/?/A X.LS4 = A 9*6�
 476 H -/)@H�D 6 H 476�L,&GF P > ) 6 )	� = ?/) L,= A 9*6 ?3JWD�- =/> )S-
476�472M&'< ) =/> )KH 4 =/4h=G9 H�) = )S- E A 6 ) =/> ) L,9*6_= -;A % D = A 9*6O9 J ) 47L;> 9 J =/> )@?/) A = ) E ? F

�!��� ��� ��*-� ���0� �4( � � �  �!�'�����! � ��.K.K���- ����$��!� .
� 6 ) H�AY+ )S-/) 6�L ) % ) = B )S) 6 � ) L,9 R7)S- &k476 Hhg � � A5? =/> ) B 4 & � ) L,9 R7)S- & >�476 H 2 )@? E A5?/?/A 6 aCR 472 D�)@? F

g�� � ?;D % ? = A = D = )@? =/> ) Eh9 ? = L,9*EIEh9*6 R 472 D�) J 9 - 476 4 =G= -;A % D = )iA 6 LS4 ?G)@? Bf> ) 6 476 A 6 ? =/476�L ) >�4 ?
476 D 6 �'6�9EBf6 R 472 D�)]J 9 - 476$4 =G= -;A % D = ) F � ) L,9 R7)S- & ?/A EIVF2M& AMa 6�9 -/)@? =/> ) E A5?/?/A 6 aiR 472 D�)@? F
P 9 )SR 472 D 4 = ) =/> ) ),+.) L,=K9 J AMa 6�9 - A 6 a E A5?/?/A 6 a R 472 D�)@? 
:4 R7)S- ?/A 9*6 9 J � ) L,9 R7)S- &�=/>F4 = H�A5H 6�97=



� G

V - 9 H�D L ) -/)@HFD 6 H 476_= -;D 2 )@? 476 H =/>�4 = D�?G)@H =/> ) g�� � R 97= A 6 a$? L;> ) E ) B 4 ? D�?G)@H F P > AB? R 4 -;A 476_=
9 J � ) L,9 R7)S- & LS2M9 ?G) 25& 4 V�V - 9 � A EI4 = )@? g�� � 476 H ? >�9 D 2 H V - 9 H�D L ) =/> )k? 47E )k-;)@?/D 2M= ? 9*6 47252 H 4 =/4
?G) = ? =/>�4 = H 9 6�97=fL,9*6[=/4 A 6 E A5?;?/A 6 akR 472 D�)@? F g�� �h>�476 H 2 )@? E A5?;?/A 6 a R 472 D�)@? %'& ?;D % ? = A = D = A 6 a =/> )
Eh9 ? = J -/)@^'D�) 6_= R 472 D�) 476 H =/> ) 6 H�A5? L,9 D 6[= A 6 a =/> ) L,9*6 X H�) 6�L ) 4 ?/? 9'L A 4 = )@H B A =/>h=/>F4 = R 472 D�) F P > A5?
B )@AMa >[= A 6 a B 4 ? 6�97= A EIVF2 ) E ) 6_= )@H�A 6 � ) L,9 R7)S- & 476 H =/> D�?]-;)@?/D 2M= ? 9*6 H 4 =/4 ?G) = ? =/>�4 = L,9*6_=/4 A 6
E A5?;?/A 6 a1R 472 D�)@?KH�AM+.)S- F P 4 %Z2 ) � F*� ? >�9CB ? =/> )I),+ ) L,= ? 9 J =/> ) H�AY+ )S-/) 6_=KE ) =/>�9 H�?KJ 9 - >F476 H 2 A 6 a
E A5?;?/A 6 akR 472 D�)@? F

� 6 LS4 ?G)@? Bf> )S-;) =/> )S-/) B )S-;) 6�9kE A5?/?;A 6 a]R 472 D�)@? A 6I=/> )3H 4 =/4 	 Eh9*6 � j 
 EI9*6 � � 
 Eh9*6 � � 
 R 97= ) 

6 D�-;?G)S- &�
\= A L � =/47L � =G9 )9� 
 -/)@?/D 2M= ? B A =/> � ) L,9 R7)S- & 4 -/) 6 ) 4 - 2M& A5H�) 6_= A LS472 =G9 =/>�9 ?G) 9 JKg�� � F P > )
E A 6�9 -CH�AY+ )S-/) 6�L )@? 9 J 2 F*� � 9*6$Eh9*6 � � 476 H62 F*� � 9*6$6 D�-;?G)S- &OLS476 % ) 4 =G= -;A % D = )@H =G9I>�9CB - D 2 )@?
=/>�4 = )SR 472 D 4 = ) =G9 )	� 47L,=/25&O=/> ) ? 47E )KR 472 D�) 4 -/) 9 -;H�)S-/)@H$HFD�-;A 6 a =/> ) % ) 47E ?/) 4 - L;> F

� 6 LS4 ?G)@? Bf> )S-/) =/> )S-/) 4 -/) E AB?/?/A 6 a�R 472 D�)@? A 6 =/> ) H 4 =/4 	 ? & 6[=/> ) = A L�
 ? 9 &'% ) 476 
 476F6 ) 472 � 

4 D�H�A 9 � 
 � ) L,9 R7)S- & H�A5H ?/D % ? =/476_= A 472525&O% ) =G= )S-]A 6 47252 % D =f9*6 ) LS4 ?G) F P > ) V 9'9 - V )S-/J 9 - EI476�L ) 9*6
=/> )`? & 6[=/> ) = A L H 4 =/4 ?G) = A5? E A5? 2 ) 4 HFA 6 a % ) LS4 D�?/) A = A5?UH�D�) =G9K4 ?/A 6 a 2 ) E A5? LS254 ?/?/A X )@H = )@? = A 6 ? =/476�L ) F
P > )@?/)C-/)@?/D 25= ? 4 -/)3? 9*E ) Bf>�4 = ?/D�- V -;A5?/A 6 a % D = A EhV 9 - =/476_= F � 6_= D�A = AMR7) 25&�
 A = ?G)S) E ? 2 A � ) 4 a 9_9 H

A5H�) 4i=G9 ?/D % ? = A = D = ) =/> ) Eh9 ? = JW-/)@^'D�) 6_= R 472 D�) J 9 - 47614 =G= -;A % D = )3A 6OLS4 ?G)@? 9 J E A5?/?/A 6 aKR 472 D�)@? 
 % D =
-/)@?/D 2M= ?`?/D�a7a7)@? =f=/>�4 = A = A5? % ) =G= )S- =G9 A5a 6�9 -/) =/> ) E A5?;?/A 6 akR 472 D�)@? Bf> ) 6 L,9*EIV D = A 6 a =/> ) E ) = -;A L F
P > ) J 47L,= =/>�4 = ? 9*E ) 472 a 9 -;A =/>�E ? 	 6�47E ) 2M& H�) L AB?/A 9*6k= -/)S)@?+� � � � � >�4 R7)CR 472 D�)@? J 9 - ) 47L;>I4 =G= -;A % D = )
4 V�V ) 4 -;? =G9 % ) 4$V - 97%F2 ) E F g 9*6 ?;A5H�)S-;A 6 a >�9CB ?/A EhVF2 ) A = A5? =G9 AMa 6�9 -;) =/> ) E A5?/?/A 6 aOR 472 D�)@?iA 6
L,9*EhV D = A 6 a -;D 2 ) B )@AMa >_= ? 
�=/> AB? = ) L;>�6 AB^_D�) 4 VFV ) 4 - ? =G9I% ) 4I> D�a7) B A 6 F

� ������W � ( A F � )@?/D 2M= ?C? >�9EB A 6 a =/> ) ),+.) L,= 9 JUAMa 6�9 -;A 6 a E A5?;?/A 6 akR 472 D�)@?

� W �)	 �6WBV��
� 	 � � 
 ��� � � 

��� � � ��� � /�� E A5?/?/A 6 a
��� � 	)
 � � 
 � � � ��� ����� R 472 D�)@? R

Eh9*6 � j l G F . � l G F . � 	W9 � 6�9
Eh9*6 � � /�� F / � /�� F / � 	W9 � 6�9
Eh9*6 � � l 2 F�� � l 2 F / � 	 � � 6�9
R 97= ) l � F . � l � F . � 	W9 � 6�9
= A L � =/47L � =G9 ) l G F 2�� l G F 2�� 	W9 � 6�9
6 D�- ?G)S- & l G F j�� l / F G � 	�� � 6�9
? &'6_=/> ) = A L G � F . � l � F*� � 	 � � & )@?
4 D�H�A 9 . . F / � .�� F . � 	�� � & )@?
? 9 &'% ) 476 l � F j�� G G F � � 	�� � & )@?
476�6 ) 472 � l � F 2�� G � F 2�� 	�� � & )@?



� l

�!� ����� ��*-� ���0� �4( ��� � ���4(K��� � �  �� �)( ���-�
P > ) 6 )	� = ),+ ) L,= =G9 )	� 47E A 6 )kA5? =/>�4 =3V - 9 H�D L )@H %_& L >�476 a*A 6 a =/> ) B 4@& - D 2 )@? 4 -;) B )@AMa >_= )@H

Bf> ) 6$=/> ) & 4 -/) D�?G)@H =G9 LS254 ?/?;AMJ &16 ) B A 6 ? =/476�L )@? F 0 ? H�A5? L DF?/?G)@H A 6 =/> ) V -/)SR A 9 D�?`?G) L,= A 9*6�
 g�� �
L,9*252 ) L,= ? 47252 -;D 2 )@? =/>�4 = L,9 R7)S- =/> ) 6 ) B A 6 ? =/476�L ) 476 H�?/D E ? =/> ) LS254 ?/?kH�A5? = -;A % D = A 9*6 ? 9 J =/>�9 ?G)
-;D 2 )@? =G9 H�) = )S- E A 6 ) =/> ) LS254 ?;? F � ) L,9 R7)S- & D�?/)@? 4 H�AY+ )S-/) 6_= ? L;> ) E ) Bf> )S-/) -;D 2 )@? 4 -;) B )@AMa >_= )@H
%'& =/> ) R7) L,=G9 - EI4 a 6 A = D�H�) 9 J =/> ) = - 4 A 6 A 6 a )	� 47EIVF2 )@? =/> ) & L,9 R7)S- F

� )@?;D 2M= ?UJ - 9*E = B 9 R 4 -;A 476[= ? 9 J � ) L,9 R7)S- &h4 -/)`? >�9CB 6 A 6 P 4 %F2 )�� F � F � 6k% 97=/> R 4 -;A 476[= ? 
 -;)@H�D 6 �
H 476�L,& >�4 ? % )S) 6 HFA5? 4 %F2 )@H =G9 A5? 9*254 = ) =/> ) L,9*6_= -;A % D = A 9*6 9 J =/> )IR7) L,=G9 - E 4 a 6 A = D�H�) B )@AMa >_= A 6 a F
P > ) X -;? = R 4 - A 476[=i9 J � ) L,9 R7)S- &�
 ? >�9CBf6�9*6�=/> ) 2 )SJ =�
 D�?G)@? =/> )OR7) L,=G9 - EI4 a 6 A = DFH�) B )@AMa >_= A 6 a F
P > ) 97=/> )S-dR 4 -;A 476_= 9 J � ) L,9 R7)S- & D�?G)@? =/> )`? 47E ) B )@AMa >_= A 6 a ? L > ) E ) 4 ? g�� � F � )@?/D 25= ? JW- 9*E g�� �
4 -/) 472 ? 9K2 A5? = )@HkJ 9 - L,9*EhVF4 -;A5? 9*6 F P > )`H�AY+ )S-/) 6�L )@? % ) = B )S) 6 � ) L,9 R7)S- &�B A =/> g�� � B )@AMa >[= A 6 a 476 H
g�� �hLS476 % ) 4 =G= -;A % D = )@H =G9I=/> )]J 47L,=f=/>F4 = � ) L,9 R7)S- & AMa 6�9 -/)@? E A5?/?/A 6 aiR 472 D�)@? F

� 6 47252 LS4 ?G)@? )	� L ) V�=�B A =/> Eh9*6 � � 
 D�?;A 6 a R7) L,=G9 - E 4 a 6 A = D�H�)]H 9 )@? 4 =f2 ) 4 ? =f4 ? B ) 252:4 ?CDF?/A 6 a
=/> ) g�� � B )@AMa >[= A 6 a]? L;> ) E ) F � 6 ?G)SR7)S- 472FLS4 ?G)@? 	 6 D�-;?G)S- &�
*4 D�H�A 9 
 ? 9 &_% ) 476�
_476 H 476�6 ) 472 � � R7) L,=G9 -
EI4 a 6 A = D�H�)]H 9 )@? % ) =G= )S- F
P > )@?/)`-/)@?/D 2M= ? EI4�� )3A 6[= D�A = AMR7)C?G) 6 ?G) % ) LS4 DF?G) =/> )3g � � B )@AMa >_= A 6 ai? L;> ) E )Ca*AMR7)@? V -/)SJW)S-/) 6�L )

=G9 �G> ) 4 R & �T> A =G= )S-;? � � - D 2 )@? =/>�4 =dEI4@&k6�97= % )\R7)S- &k47LSL D�- 4 = ) % D =UL,9 R7)S- EI476_& )	� 47EhVF2 )@? F � J D D�? =
9*6 ) 9 J =/> )@?G) -;D 2 )@? 4 V�VZ2 AM)@? =G9h4h6 ) B A 6 ? =/476FL ) 
'=/> ) 6 A = B\9 D 2 H % ) H�A � L D 2M= J 9 - 2 )@?/? 4 V�VZ2 A LS4 %F2 ) 

% D =dEI9 -/) V -/) L AB?G)`-;D 2 )@? 
*=G9 A 6 � D�) 6�L ) =/> )CR 97= ) F 0 ) L,=G9 - EI4 a 6 A = D�H�) 47LSL,9 D 6_= ?\J 9 - =/> A5? 
[2 )SR7) 2 A 6 a
=/> ) VZ254@& A 6 a X ) 2 H ? 9*E ) Bf>�4 = F

� ������W � ( � F � )@?/D 25= ?C? >�9EB A 6 a =/> )K),+ ) L,=f9 J D�?/A 6 a R7) L,=G9 - EI4 a 6 A = D�H�)

� W �)	 �6WBV�� � W �)	 �6WBV��
� 	 � � 
 ��� � � 

��� � � ��� � /�� � 	 � � 
 ��� � � 

��� � � ��� � /��
������� 	)
 � � 
 � � � � � ��� � 	)
 � � 
 � � � ��� �����

Eh9*6 � j l G F . � l G F . � 	W9 � l G F . � 	W9 �
Eh9*6 � � /�� F�� � /�� F / � 	 � � /�� F / � 	 � �
Eh9*6 � � l 2 F�� � l 2 F�� � 	W9 � l 2 F / � 	 � �
R 97= ) l � F . � l � F . � 	W9 � l � F . � 	W9 �
= A L � =/47L � =G9 ) l G F 2�� l G F 2�� 	W9 � l G F 2�� 	W9 �
6 D�- ?G)S- & l G F*� � l G F j�� 	�� � l / F G � 	�� �
? &'6_=/> ) = A L G � F . � G � F . � 	W9 � l � F*� � 	 � �
4 D�H�A 9 . l F / � . . F / � 	�� � .�� F . � 	�� �
? 9 &'% ) 476 l � F . � l � F j�� 	�� � G G F � � 	�� �
476�6 ) 472 � l . F 2�� l � F 2�� 	�� � G � F 2�� 	�� �



� 2

Q3?/A 6 akR7) L,=G9 - EI4 a 6 A = D�H�)3- 4 -/) 2M&O> D�- = ? F � =`4 V�V ) 4 -;? =G9h> ) 2MV ) 6�9 D�a > A 6 ?G)SR7)S- 472 LS4 ?G)@? =G9h% )
B 9 - =/>[&]9 J L,9*6 ?/A5H�)S- 4 = A 9*6K4 ? 4 -;D 2 ) B )@AMa >_= A 6 a E ) = -;A L F P > ) % ) 6 ) XF= ? 9 J�D�?/A 6 a`R7) L,=G9 - EI4 a 6 A = D�H�)
B A 2B2F% ) L,9*E ) Eh9 -;) 4 V�VF4 -/) 6_= Bf> ) 6 L,9*6 ?/ABH�)S-/)@H A 61L,9*6 D D 6�L,= A 9*6 B A =/> -/)@H�D 6 H 476[= -;D 2 )@? F P > )@?G)
-/)@?/D 2M= ? B A 252.% )])	� VF2M9 -/)@H ? >�9 - =/2M&GF

�!��� ��� ��*-� ���0� �4( � � � ����� ����� � �!�

 A 6�472525&�
 A = A5? 4 VFV - 97V -;A 4 = ) =G9 )	� 47E A 6 ) >�9EB�=/> )\-/)@?;D 2M= ? L >�476 a7) Bf> ) 6 -/)@H�D 6 H 476�L,& A5? 4 HFH�)@H F

P B 9 R 4 -;A 476_= ? 9 J � ) L,9 R7)S- &�4 -/) L,9*EhVF4 -/)@H F P > ) X - ? = R 4 -;A 476_= A 6�LS2 D�H�)@?f-/)@H�D 6 H 476�L,& 476 H =/> )
?G) L,9*6 H�H 9 )@? 6�97= F � 6 P 4 %Z2 ) � F�� 
\=/> ) 2 )SJ =hL,9*2 D EI6 ? >�9CB ? =/> )O-;)@?/D 2M= ? Bf> ) 6 -;)@H�D 6 H 476FL,& A5?
D�?G)@H F P > ) -;AMa >_= L,9*2 D EI6 ? >�9EB ? =/> ) -/)@?/D 2M= ? B A =/>�9 D = -/)@H�D 6 H 476_= -;D 2 )@? F , 97=/> R 4 -;A 476_= ?]D�?G)@H
=/> ) R7) L,=G9 - EI4 a 6 A = DFH�) E ) = - A L J 9 - B )@AMa >_= A 6 a3-;D 2 )@? H�D�- A 6 a LS254 ?;?/A XZLS4 = A 9*6"F P > )@?/) -/)@?/D 2M= ? AB? 9*254 = )
=/> ) L,9*6_= -;A % D = A 9*6O9 J -/)@H�D 6 H 476�L,&GF

� 6 a7) 6 )S- 472�
Z=/> ) 4 HFH�A = A 9*619 J -/)@HFD 6 H 476�L,& A EhV - 9 R7)@? =/> )K-/)@?/D 2M= ? & ) =34 a 4 A 6 F � 61X R7) 9 J =/> )
H 4 =/4 ?/) = ? = )@? = )@H 	 Eh9*6 � � 
 R 97= ) 
 ? &'6_=/> ) = A L�
 4 D�H�A 9 
 476 H ? 9 &_% ) 476 � 
 =/> )S-/) B 4 ? 4�6�97= A L ) 4 %F2 )
A EhV - 9 R7) E ) 6_=�Bf> ) 6 -/)@H�D 6 H 476[= - D 2 )@? B )S-/) 4 H�H�)@H F P > )fa 4 A 6 ? 4 -/) 6�97= = -/) E ) 6 H 9 DF? 
_% D = =/> ) &
? >�9EB 4iL,9*6 ?;A5? = ) 6_==B A 6 J 9 - -;)@H�D 6 H 476FL,&GF � 6 476�97=/> )S- J 9 D�- ?G) = ? 	 Eh9*6 � j 
 = A L � =/47L � =G9 ) 
Z6 D�- ?G)S- &�

476 H 476�6 ) 472 � � 
:=/> )h? L,9 -/)@? B A =/> -/)@H�D 6 H 476[= -;D 2 )@? B )S-/) 6�9 H�AM+.)S-/) 6_=3=/>�476 B A =/>�9 D = F � 6 =/> )@?G)
LS4 ?G)@? 
 -/)@H�D 6 H 476�L,& A5? 6�97=K> D�- = A 6 a F � 6�2M& 9*6�Eh9*6 � � B 4 ? =/> )S-/) 4 H�) L -/) 4 ?/) A 6 V )S-/J 9 - EI476�L )
B A =/> Bf> ) 6 -;)@H�D 6 H 476FL,& B 4 ? 4 HFH�)@H 476 H =/> A5? H�) L -/) 4 ?/) B 4 ?K? EI47252 F �3R7)S- 47252 A =]4 V�V ) 4 -;? =/>�4 =
=/> ) 4 HFH�A = A 9*6O9 J -/)@H�D 6 H 476[= -;D 2 )@? =G9I=/> ) 2 ) 4 - 6 )S- > ) 2MV ? F

� � � � W � ( � F � )@?/D 2M= ?f? >�9CB A 6 a =/> )K),+ ) L,=f9 JU-/)@H�D 6 H 476�L,&

��W���	���W4V+� � W ��	��6WBV��
� 	 � � 
 � 

��� � � ��� �0/�� � 	 � � 
��/
/��� � � ��� � /��
����� � 	)
 � � 
 � � � ��� ��� � 	)
 � � 
 � � � � �

Eh9*6 � j l G F . � l G F . � 	W9 �
Eh9*6 � � / / F*� � /�� F�� � 	�� �
Eh9*6 � � l 2 F 2�� l 2 F�� � 	 � �
R 97= ) l . F*� � l � F . � 	�� �
= A L � =/47L � =G9 ) l G F 2�� l G F 2�� 	W9 �
6 D�-;?G)S- & l G F*� � l G F*� � 	W9 �
? & 6[=/> ) = A L j*2 2 F 2�� G � F . � 	�� �
4 D�H�A 9 / � F*� � . l F / � 	�� �
? 9 &_% ) 476 l � F � � l � F . � 	�� �
476�6 ) 472 � l . F 2�� l . F 2�� 	W9 �



��j

P > ) V -;)SR'A 9 DF? -;)@?/D 2M= ? B )S-/)�-;D 6 D�?/A 6 a � ��&�"����BC���H�� ��"�O���� =G95B )@AMa >_= =/> )�-;D 2 )@?OHFD�-;A 6 a
LS254 ?/?;A XZLS4 = A 9*6 F ��) 472 ? 9 - 476 � ) L,9 R7)S- & DF?/A 6 aI-;)@H�D 6 H 476FL,& % D = -/) =/4 A 6 A 6 a =/> )Ig�� ��B )@AMa >_= A 6 a
? L > ) E ) =G9 ?G)S) AMJ =/> )S-/) A5? 43L,9*Ei% A 6 )@H ),+.) L,= % ) = B )S) 6 -/)@H�D 6 H 476[= - D 2 )da7) 6 )S- 4 = A 9*6i476 H � ��&�"������

C���H�� ��"�O���� F P > ) -/)@?/D 25= ? Bf> ) 6 =/> ) g�� � R 97= A 6 a$? L;> ) E ) B 4 ?KD�?/)@H 4 -/)I?/AMa 6 A XZLS476[=/25& B\9 - ?G) F
� 6
X R7) 9 J =/> )�H 4 =/4 ?G) = ? 
 D�?;A 6 a � ��&�"�����C��BH#� ��"�O�����a7-/) 4 =/2M& A EIV - 9 R7)@H =/> ) -/)@?/D 25= ? Bf> ) 6
-/)@H�D 6 H 476�L,&$B 4 ?CDF?G)@H F P > )@?/)]-/)@?/D 2M= ? 4 -/)K? >�9EBf6 A 6 P 4 %F2 ) � F . F
P > )@?/)f-/)@?/D 2M= ?\? >�9CB
=/>�4 = =/> )S-/) A5? 4 ? & 6 )S-/a*A5? = A L ),+ ) L,= % ) = B )S) 6 -;)@H�D 6 H 476FL,& 476 H � ��&�"������

C���H�� ��"�O���� F P > A5? LS476 % ) )	� VF254 A 6 )@H %'& L,9*6 ?/ABH�)S-;A 6 a =/>�4 = -;)@H�D 6 H 476FL,& B A 252:2 A � ) 2M&$4 H�H Eh9 -/)
-;D 2 )@? =G9 =/> ) ? & ? = ) E F P > A5? L,9 D 2 H L,9*EhV 9 D 6 H =/> ) �G> ) 4 R & �T> A =G= )S- � V - 97%F2 ) E:Bf> )S-/) %'& > AMa >
JW-/)@^_D�) 6�L,& -;D 2 )@? 9 R7)S-;? >�4 H 9CB 2 )@?;?1J -/)@^'D�) 6_=1% D =1Eh9 -/) 47LSL D�- 4 = ) - D 2 )@? F"0 H�H�A 6 a Eh9 -/) 2M9EB
JW-/)@^_D�) 6�L,& -;D 2 )@? E 4@& >F4 R7) 6�9 ),+ ) L,= AMJ =/> )S-/) 4 -/) 4 JW) B > AMa > J -;)@^_D�) 6FL,& -;D 2 )@? =/>�4 = H 9*E A 6�4 = ) F
Q3?/A 6 a � ��&�"�����C���H�� ��"�O����CH�) L -/) 4 ?G)@? =/> ) L,9*6_= -;A % D = A 9*6K9 JFJW-/)@^'D�) 6�L,& A 6 J 4 R 9 - 9 J 47LSL D�- 47L,&GF P > )
L,9*Ei% A 6�4 = A 9*6$9 J � ��&�"����BC��BH�� ��"+O���� 476 H -/)@H�D 6 H 476[= -;D 2 )@? > ) 2MV % DFA 2 H % ) =G= )S- LS254 ?/?/A X )S-;? F

- � - � #%. ,�- 0 2/0 ! � � &!	 � #�	 . # *�� � ,/&50
� )@HFD 6 H 476�L,& A5? 4 J ) 4 = D�-/) 9 J � ) L,9 R7)S- & =/>F4 = LS476 % )k) 6�4 %F2 )@H 9 -]H�A5? 4 %F2 )@H F � ) L,9 R7)S- & B A 252

472 B 4@& ? a7) 6 )S- 4 = ) =/> )]? 47E ) ?G) = 9 J 6�9*6 -/)@H�D 6 H 476[= - D 2 )@? F P > AB? 47252M9EB ? =/> ) ?G) = 9 J V D�-/) 25& -;)@H�D 6 �
H 476_= -;D 2 )@? =G9K% ) 476�472M&'< )@H J 9 - =/> )@AM- L,9*6_= -;A % D = A 9*6 F P > A5? ?G) L,= A 9*6I2 A5? = ? =/> )`-;D 2 ) ?G) = ? L -/) 4 = )@HIJ 9 -
=/> ) R 97= )IH 4 =/4 ?G) = H�)@? L -;A % )@H A 6 c ) L,= A 9*6 � F j F 
 AMa*D�-;) � F jh? >�9CB ? =/> ) � 2 6�9*6 -;)@H�D 6 H 476_= - D 2 )@?
L -/) 4 = )@H %_& � ) L,9 R7)S- &GF

� � � � W � (�� F � )@?/D 2M= ?f? >�9CB A 6 a =/> ) L,9*Ei% A 6 )@H1),+ ) L,=

� W ��	��6WBV�� � W ��	��6WBV��
� 	 � � 
 �/
/��� � � ��� � /�� � 	 � � 
 ��� �)�/
/��� � � ��� �0/ �
� � ��� 	)
 � � 
 � � � � � � � ��� 	)
 � � 
 � � � ���

Eh9*6 � j l G F . � l / F*� � 	 � �
Eh9*6 � � / / F*� � / / F . � 	�� �
Eh9*6 � � l 2 F 2�� l 2 F 2�� 	W9 �
R 97= ) l . F*� � l . F*� � 	W9 �
= A L � =/47L � =G9 ) l G F 2�� l � F l � 	 � �
6 D�- ?G)S- & l G F*� � l G F j�� 	 � �
? &'6_=/> ) = A L j*2 2 F 2�� j*2 2 F 2�� 	W9 �
4 D�H�A 9 / � F*� � . l F / � 	 � �
? 9 &'% ) 476 l � F � � l � F � � 	W9 �
476�6 ) 472 � l . F 2�� l � F 2�� 	 � �



� �

5���� >4F�( ����&��#�#� G����#G������ ��� ����A�
��������8>�" ����� ��G;:4O��BH���"���( �
9��43�
 &��������������J< ��&�����" � � � � ��� �5���� ��(���G+O������ &=O�"�:���&B����( A�
��#>BF�( ����&����#� G����#G������ ������� �
9��43�
 &��������������J< ��&�����" � � � � � �5���� ����������'�������� ���#� �#��A�
��#>4F�( ����&��#�#� G����#G������ ��� ��� �
9��43�
 &��������������J< ��&�����" � � � � ��� �5���� >4F�( ����&��#�#� G����#G������ ��� �+O�A�
�� � ��"����;>���� � ��&�" ��(O�
9��43�
 &��������������J< ��&�����" � � ��� �5���� >4F�( ����&��#�#� G����#G������ ��� ����A�
������8O &#��" �#�#� � >�������� ��H���( �
9��43�
 &��������������J< ��&�����" � � � � � �5���� ����������'�������� ���#� �#��A�
�� ��(���G+O������ &=O�"�:���&B����( A�
��������8>�" �#�#� ��G;:4O��4H���"��#� �
9��43�
 &��������������J< ��&�����" � � ��� �5���� �����8>�"������ �BGP:BO��4H���" �+O A�
�� &�� � < ����( A�
�� �������8H����8O � H����8OB>�� � � ��& F��������B��(O�
9��43�
 &��������������J< ��&�����" � � ��� �5���� �������8H����KO�� H����KO4>�� � � ��& F��������B�+O�A�
��;< I <���������������(O�
9��43�
 &��������������J< ��&�����" � � ��� �5���� �+O�"�( G������ ��I+>�����" ����(#A�
����BI8>�����" ��&�"��8O A�
�������"��%�#��"���������"�� "�����"N:��#�T��� �
9��43�
 &��������������J< ��&�����" � � ��� �5���� >4F�( ����&��#�#� G����#G������ ��� ��( A�
�� ��(���G8O������ & O�"�:���&��T��� A�
��

�����8>�"������ �BGP:BO��4H���" ��� A�
�� � O4>����2G8O����	� �KH+F�"%"�� � O�����( �
9��43�
 &��������������8>BO4:�����&#�#� � � ��� � �5���� >4F�( ����&��#�#� G����#G������ ��� ��( A�
����BI8>�����" ��&�"���( A�
�� � <B<��8H�����" �����S��(O�
9��43�
 &��������������8>BO4:�����&#�#� � � � � � �5���� >4F�( ����&��#�#� G����#G������ ��� ��( A�
������8O &#��" �#�#� � >�������� ��H���(PA�
��

� <B<��8H�����" �����S��(PA�
��������8>�" �������BG;:BO��BH���" ��� �
9��43�
 &��������������8>BO4:�����&#�#� � � ��� � �5���� >4F�( ����&��#�#� G����#G������ ��� ��( A�
�������� "�� � ��&�������H+O���� &#�#��"��������+O �
9��43�
 &��������������8>BO4:�����&#�#� � � � � �5���� >4F�( ����&��#�#� G����#G������ ��� ��( A�
����BI8>�����" ��&�"���( A�
�� � OB>����4G+O���� ���8H8F�"%"�� � O�� ��(O�
9��43�
 &��������������8>BO4:�����&#�#� � � � � � �5���� >4F�( ����&��#�#� G����#G������ ��� �+O�A�
��;<�I <��������������8O �
9��43�
 &��������������8>BO4:�����&#�#� � � � � �5���� >4F�( ����&��#�#� G����#G������ ��� ��( A�
�� �+O�"�( G������%�BI+>�����" ���8O �
9��43�
 &��������������8>BO4:�����&#�#� � � � � �5���� >4F�( ����&��#�#� G����#G������ ��� ��( A�
��#F���������&��K>4>����%� ��G��#��" ����( A�
�� � ��"����P>���� � ��&�"��#� �
9��43�
 &��������������8>BO4:�����&#�#� � � � � �5���� F���������&��K>4>���� � ��G�����" ���+O A�
����#��"��%�#��"���������"�� "���� ";:����S��� �
9��43�
 &��������������8>BO4:�����&#�#� � � � � �5���� >4F�( ����&��#�#� G����#G������ ��� ��( A�
�� &���� < ���+O �
9��43�
 &��������������8>BO4:�����&#�#� � � � � �5���� �BI8>�����" ��&�"��#��A�
�� � ��"����P>���� � ��&�"���(PA�
��#F��#������&��8>B>���� � �?G�����" �B��� A�
��

���8O &���" �#�#� � >�������� ��H���(#A�
�� � O4>����2G8O����	� �KH+F�"%"�� � O�����( �
9��43�
 &��������������8>BO4:�����&#�#� � � � � �

� R T�U VJW � ( ' F � 9*6 -/)@H�D 6 H 476_= - D 2 )@? V - 9 H�D L )@H %'& � ) L,9 R7)S- & J 9 - =/> )KR 97= )iH 4 =/4 ?G) = F



� �


 AMa*D�-/)�� F*� ? >�9EB ? =/> ) 4 H�H�A = A 9*6�472[6 A 6 )\-;)@H�D 6 H 476_= - D 2 )@? =/>�4 = B\9 D 2 H % ) 4 H�H�)@H %'& � ) L,9 R7)S- &
B A =/> -;)@H�D 6 H 476FL,& ) 6�4 %F2 )@H 476 H 4 , R c P g � �3e c � b � 8 0 � � P ? 9 J�2 F l � � F � 97= ) =/>�4 = A 6 c ) L,= A 9*6
� F*� F j =/> -/)S) -/)@HFD 6 H 476_= -;D 2 )@? B )S-/) 2 A5? = )@H J 9 - =/> ) LS2B4 ?/? e ) EI9'L - 4 = F P > A5? B 4 ?`A 6 H�)S)@H =/> ) LS4 ?G) 

% D =�
_4 ? E ) 6_= A 9*6 )@H 
LBf> ) 6I4K2B4 = )S- L,9 R7)S-;A 6 a 	 6�9*6 -/)@H�D 6 H 476[= � -;D 2 ) AB? 4 H�H�)@H =/>F4 = A5? 4 H�D VF2 A LS4 = )
9 J 4 -/)@H�D 6 H 476_= -;D 2 ) 9 - A5? Eh9 -/) a7) 6 )S- 472 =/>�4 = 476 )	� A5? = A 6 af-;)@H�D 6 H 476_= - D 2 ) 
 =/> ) 6k=/> ) -/)@H�D 6 H 476[=
-;D 2 ) AB?`H�- 97V�V )@H F P >�4 =3B 4 ?fA 6 H�)S)@H =/> ) LS4 ?/) > )S-/) F

� 97= A L ) =/>�4 =kEI476_&�9 J =/> )@?G) - D 2 )@? 4 -/) 9 J > AMa > JW-/)@^'D�) 6�L,&�476 H 4 -/) 472 ? 9 > AMa >F2M& 47LSL D�- 4 = ) F
� 9*6 ) 9 J =/> )O-;D 2 )@? L,9 R7)S-;)@H J ) B )S- =/>�4 = � 2 9 J =/> ) � 2 2 = - 4 A 6 A 6 a )	� 47EhVF2 )@? 476 H 6�9*6 ) 9 J =/> )
-/)@H�D 6 H 476_= -;D 2 )@? E A5? LS254 ?;?/A X )@? Eh9 -/) =/>�476 9*6 ) = - 4 A 6 A 6 a )	� 47EhVF2 ) F P > )@?/) 4 -/) > AMa > ^'D 472 A =N&
-;D 2 )@? =/>�4 =f>�4 R7) =/> ) V 97= ) 6_= A 472 =G9 A EIV - 9 R7) LS2B4 ?/?/A XZLS4 = A 9*6 V )S-/J 9 - EI476�L ) F

� 97= ) =/>�4 = =/> ) ?G) L,9*6 H
-/)@H�D 6 H 476_= -;D 2 ) 2 AB? = )@H A5? 4�Eh9 -/) a7) 6 )S- 472 R7)S-;?;A 9*6�9 J =/> ) X -;? =
6�9*6 -;)@H�D 6 H 476_= -;D 2 ) F P > ) Eh9 -;) a7) 6 )S- 472 -;D 2 ) A5? 4 VFVF2 A LS4 %F2 ) =G9 ?G)SR7)S- 472 Eh9 -;) LS4 ?G)@? 476 H
A5?

5���� � OB>����4G+O���� ���8H8F�"%"�� � O�� ����A�
�� &���� < ����� �
9��43�
 &��������������J< ��&�����" � � � � �

5���� >4F�( ����&��#�#� G����#G������ ��� ��� �
9��43�
 &��������������J< ��&�����" � � �!� � �

5���� >4F�( ����&��#�#� G����#G������ ��� ��( A�
�� ��(���G8O������ & O�"�:���&��T��� A�
��
�����8>�"������ �BGP:BO��4H���" ��� A�
�� �8O�"�( G������ �BI8>�����" �B��� �

9��43�
 &��������������8>BO4:�����&#�#� � � ��� �
5���� >4F�( ����&��#�#� G����#G������ ��� ��( A�
�� ��(���G8O������ & O�"�:���&��T��� A�
��

�����8>�"������ �BGP:BO��4H���" ��� A�
������+O &#��"����#� � >��#����� �?H ��( �
9��43�
 &��������������8>BO4:�����&#�#� � � � � �

5���� >4F�( ����&��#�#� G����#G������ ��� ��( A�
�� � <B<��KH�����" �#�#�S��(PA�
��
��(���G+O������ &=O�"�:���&B����� �

9��43�
 &��������������8>BO4:�����&#�#� � � � � �
5���� ���8O &���" �#�#� � >�������� ��H���(#A�
��#>BF�( ����&����#� G����#G������ ������(#A�
��

�BI8>�����" ��&�"���(O�
9��43�
 &��������������8>BO4:�����&#�#� � � � � �

5���� ���8O &���" �#�#� � >�������� ��H���(#A�
��#>BF�( ����&����#� G����#G������ ������(#A�
��
��(���G+O������ &=O�"�:���&B����� �

9��43�
 &��������������8>BO4:�����&#�#� � � � � �
5���� >4F�( ����&��#�#� G����#G������ ��� ��( A�
�� � ��"����;>���� � ��&�" ��� A�
��

�BI8>�����" ��&�"���(O�
9��43�
 &��������������8>BO4:�����&#�#� � � � � �

5���� >4F�( ����&��#�#� G����#G������ ��� ��( A�
�� � ��"����;>���� � ��&�" ��� A�
��
� <B<��8H�����" �����S��(O�

9��43�
 &��������������8>BO4:�����&#�#� � � � � �

�SR�T6U�VJW � ( 3 F � )@H�D 6 H 476[= -;D 2 )@? V - 9 H�D L )@H %'& � ) L,9 R7)S- & J 9 - =/> )]R 97= )kH 4 =/4 ?G) = F



� �

9*6�2M& ? 2 A5a >[=/2M& 2 )@?/? 47LSL D�- 4 = ) F , )S) V A 6 a =/> A5?d-;D 2 ) E A5a >[=d> ) 25V L,9 -/-/) L,=/2M&hLS254 ?;?/AMJ &kLS4 ?G)@? Bf> )S-;) =/> )
R 472 D�)]J 9 - =/> ) 4 =G= -;A % D = ) �����8>�" ����� ��G;:4O��BH���"OA5? E A5?;?/A 6 a F

- � � � � � � &54 ! � � &!	 � #�	 . # * � � ,
&50
� = A5? A 6[= )S-/)@? = A 6 a =G9kL,9*6 ?/A5H�)S- =/> ) 6 D Ei% )S- 9 J -/)@H�D 6 H 476[= - D 2 )@? L -/) 4 = )@H %'& � ) L,9 R7)S- &GF P 4 %F2 )

� F / ? >�9EB ? =/> ) 6 D Ei% )S- 9 J:- D 2 )@? L -;) 4 = )@H B A =/>�9 D = -/)@H�D 6 H 476�L,&I476 H =/> ) 6 D Ei% )S- 9 J -/)@H�D 6 H 476[=
-;D 2 )@? 4 H�H�)@H %'& � ) L,9 R7)S- &GF � 6�EI476[&�LS4 ?G)@? 
 R7)S- & JW) B -/)@H�D 6 H 476[= -;D 2 )@? 4 -/) V - 9 H�D L )@H F P > A5?
A5? LS4 D�?G)@H %'& D�?/A 6 a$J 4 A5- 2M& ? = -;A L,=iL -;A = )S- A 9*6 J 9 - 4 H�H�A 6 a -/)@H�D 6 H 476_= -;D 2 )@? F P > ) 2 A E A =/4 = A 9*6 9 J
4 H�H�A 6 a1-/)@H�D 6 H 476[= -;D 2 )@? 9*6�2M& H�D�-;A 6 a =/> ) X -;? = A = )S- 4 = A 9*6 V )S- LS2B4 ?/? 476 H =/> ) 2 A E A = ?]A EhV 9 ?G)@H

%'& ?G) =G= A 6 a , R c P g � �3e c � b � 8 0 � � P ?"=G9 2 F l � �1E ) 476 =/>�4 = =/> )k-;)@H�D 6 H 476_= -;D 2 )@?f-;) =/4 A 6 )@H
4 -/) > AMa > ^'D 472 A =N&GF R A =/> )S- 9 J =/> )@?G) L,9*6 ? = - 4 A 6_= ? LS476 % )C-/) 254 � )@H 
[% D = 4 = =/> )f-;A5? �i9 J A 6_= - 9 H�D L A 6 a
D 6 -;) 2 A 4 %F2 )3-;D 2 )@?CA 6_=G9I=/> ) ? & ? = ) E F R � V )S-;A E ) 6_= ? B )S-/) 472 ? 9 -;D 6 Bf> )S-/)]-/)@H�D 6 H 476[= - D 2 )@? B )S-/)
47252M9EB )@H =G9 % ) 4 H�H�)@H 4 =K254 = )S-KA = )S- 4 = A 9*6 ? 476 H B A =/> H�AY+ )S-/) 6_= R 472 D�)@? J 9 - =/> ) =/> -/)@? >�9*2 H 	 2 F l 2
476 H 2 F l � � 476 H =/> ) L D�-/-/) 6_=fL,9*6 X a*D�- 4 = A 9*6 a 4 R7) =/> ) % )@? =`9 R7)S- 47252 -/)@?;D 2M= ? F

-+��� � � � � .14 -
R � V )S-;A E ) 6_=/472 -/)@?/D 2M= ? ? >�9CB =/>�4 = DF?/A 6 a � ) L,9 R7)S- & A5? 4#B A 6k% ) LS4 D�?G)`A = L,9*6 ?/A5? = ) 6[=/2M&i9 D =GV )S- �

J 9 - E ? 4]6 D Ei% )S- 9 J 97=/> )S- B A5H�) 2M& D�?G)@H 2 ) 4 - 6 A 6 a ? & ? = ) E ? F P > )CA EhV - 9 R7)@Hh-/)@?/D 25= ? L,9*E )CJW- 9*E"4
R 4 -;AM) =T& 9 J L >�476 a7)@? EI4 H�) =G9 =/> ) %F4 ?;A L L,9 R7)S-;A 6 a 472 a 9 -;A =/>�E F P > ) % AMa7a7)@? = A EhV - 9 R7) E ) 6_=`LS47E )
JW- 9*E A5a 6�9 -;A 6 a E A5?/?/A 6 aIR 472 D�)@? Bf> ) 6 L -/) 4 = A 6 aO-;D 2 )@? 476 H D�?/A 6 a =/> ) E J 9 - LS254 ?/?;A XZLS4 = A 9*6 F P > )
6 ) B�E ) = -;A L � ��&�"����BC���H�� ��"�O���� 472 ? 9 ? >�9CB )@H�A EhV - 9 R7) E ) 6[= 9 R7)S- =/> ) ?/A EhVF2 )hR 97= A 6 a ? L;> ) E )
D�?G)@H %'& g�� � F � EhV - 9 R7) E ) 6_= ? B )S-/) 472 ? 9 ?/)S) 6 Bf> ) 6 -;)@H�D 6 H 476_= -;D 2 )@? B )S-/) 4 H�H�)@H =G9 =/> )

� � � � W � (�� F c�D EIEI4 - & 9 J =/> ) 6 D Ei% )S- 9 JU-;D 2 )@? V - 9 H�D L )@H

� � � � 

��� � � ��� � � � � 
 � �/
/��� � � ��� � � � � 
 �
Eh9*6 � j ��� j
Eh9*6 � � . � �
Eh9*6 � � ��� �
R 97= ) � 2 l
= A L � =/47L � =G9 ) � l .
6 D�-;?G)S- & � l G 2
? & 6[=/> ) = A L � �
4 D�H�A 9 � . G .
? 9 &'% ) 476 � . / 2
476�6 ) 472 � � � .



� �

? & ? = ) E F 0 6_&]9 J =/> )@?G) L,9*6[= - A % D = A 9*6 ?:A 6 AB? 9*254 = A 9*6]V - 9 R A5H�) A EhV - 9 R7) E ) 6[= 9 R7)S- )	��A5? = A 6 a ? & ? = ) E ?
% D = =/> ) L,9*Ei% A 6F4 = A 9*6 9 J =/> ) =/> -;)S) EI4�� ) � ) L,9 R7)S- & 4 a 9_9 H L;>�9 A L ) Bf> ) 6 ?G) 2 ) L,= A 6 a 4 ? & ? = ) E
J 9 - % D�A 2 H�A 6 a L,9*6�L ) V�=fLS254 ?;?/A X )S-;? F



�
# �����
��� �

� � ���
�$� � 	.�
� �

g >�4 VF= )S- j 9 J =/> A5? =/> )@?;A5? A 6_= - 9 HFD L )@H =/> )CA5H�) 439 JF-;)@H�D 6 H 476FL,& 476 H )	� VF254 A 6 )@H >�9EB EI47L;> A 6 )
2 ) 4 - 6 A 6 a L,9 D 2 H % ) 6 ) XF= JW- 9*E A = F P > )]J 9*252M9CB A 6 a LS254 A E B 4 ? EI4 H�) �

�������
	�R��=R�
�T V=W���U�
�����
���������
PR
��� V�	���W��� W!� V=W���R����=R���W"�#����U V$�#���%	�&'��	(
��+W����=U����
�)�
�#*+* R�, W4V�* (

P 9 ?/D % ? =/476[= A 4 = ) =/> ) LS254 A E 
]4 -/)@H�D 6 H 476[= - D 2 ) 2 ) 4 - 6 A 6 a ? & ? = ) E LS47252 )@H � ) L,9 R7)S- & B 4 ?
H�)SR7) 2M97V )@H F g >�4 VF= )S- � V -/)@?G) 6_= )@H =/> A5? 472 a 9 -;A =/>FE F � ) L,9 R7)S- & B\9 - � ? E D L;> 2 A � ) =/> ) 9 -;H�A 6F4 - &
L,9 R7)S- A 6 a 472 a 9 -;A =/>�E g�� � 
`% D =I472 ? 9�2 ) 4 - 6 ?h-;)@H�D 6 H 476_= -;D 2 )@? =/>�4 =OLS476 % ) D�?G)@H =G9�LS254 ?;?/AMJ &
6 ) B A 6 ? =/476�L )@? F � ) L,9 R7)S- &�472 ? 9 A5a 6�9 -/)@? E A5?/?/A 6 a R 472 D�)@? % 97=/> H�D�- A 6 a -;D 2 ) a7) 6 )S- 4 = A 9*6
476 H
LS254 ?/?;A XZLS4 = A 9*6O476 H1D�?G)@? 4k6 ) B -;D 2 ) )SR 472 D 4 = A 9*61E ) = -;A L3LS47252 )@H R7) L,=G9 - EI4 a 6 A = D�H�) F 0 2B2F=/> -;)S) 9 J
=/> )@?G) Eh9 HFA XZLS4 = A 9*6 ? L,9*6_= -;A % D = ) =G9 A = ?`?/D LSL )@?/? F

� ) L,9 R7)S- & B 4 ? = )@? = )@H 4 a 4 A 6 ? = 4 6 D Ei% )S- 9 J 97=/> )S-$? & ? = ) E ?1A 6�LS2 DFH�A 6 a�g�� � 
 � ��
�
 R � 

g�� F�� 
U476 H�g�� F�� -;D 2 )@? F � )@?/D 2M= ?]? >�9EBf6 A 6 g >�4 VF= )S- �$H�) Eh9*6 ? = - 4 = ) =/>�4 =]=/> ) LS254 ?/?/A X )S-;? % D�A 2M=
%'& � ) L,9 R7)S- & V - 9 R'ABH�) 476$9 R7)S- 47252 A 6�L -/) 4 ?G)KA 6OV -;)@H�A L,= AMR7) 47LSL D�- 47L,& R7)S-;?/DF? =/> ) LS254 ?/?/A X )S-;? % D�A 2M=

%'&�=/> ) 97=/> )S-1? & ? = ) E ? F S A5R7) 6 =/> ) L,9*6 ?/A5? = ) 6_= A EhV - 9 R7) E ) 6[= ? 
 � ) L,9 R7)S- &�4 V�V ) 4 -;? =G9�% ) 4
R A 4 %F2 ) 472M= )S- 6�4 = AMR7) =G9h97=/> )S- V 97V D 2B4 - 2 ) 4 - 6 A 6 ak? & ? = ) E ? 476 H1A5? B\9 - =/>_& 9 J L,9*6 ?/A5H�)S- 4 = A 9*6 Bf> ) 6
?G) 2 ) L,= A 6 a 4 ? & ? = ) E�=G9 % D�A 2 H LS254 ?/?;A X )S-;? F

� � � � ! # * 4 2 � � * 2
! #%0
� ) L,9 R7)S- & EI4�� )@? =/> -/)S) L,9*6_= -;A % D = A 9*6 ? =G9O=/> ) X ) 2 H 9 J EI47L;> A 6 ) 2 ) 4 - 6 A 6 a F 
 AM- ? =�
 A =3E 4�� )@?

D�?G) 9 J.-/)@H�D 6 H 476[= -;D 2 )@? F � )@?/D 2M= ? ? >�9CB )@H =/>�4 = =/> )CDF?G) 9 JZ-/)@HFD 6 H 476�L,& A EhV - 9 R7)@? LS254 ?/?/A XZLS4 = A 9*6
V )S-/J 9 - EI476�L ) F g >�4 V�= )S- � ? >�9EB )@H >�9EB � ) L,9 R7)S- & 47LSL D E D 254 = )@? -;)@H�D 6 H 476_= - D 2 )@? 476 H >�9CB A =
)SR 472 D 4 = )@? =/> ) E J 9 - A 6�LS2 D�?/A 9*6 A 6�=/> ) XZ6�472 - D 2 ) 2 AB? = F P > ) -/)@H�D 6 H 476[= -;D 2 )@? a7) 6 )S- 4 = )@H %_&
� ) L,9 R7)S- & 4 H�HI- 97% D�? =/6 )@?/? =G9 =/> ) LS254 ?/?/A X )S-;? =/>�4 = 4 -/) L -/) 4 = )@H F P > )`a 4 A 6 ? 47L;> A5)SR7)@H %'& 4 HFH�A 6 a
-/)@H�D 6 H 476�L,&$B )S-/)i? EI47252�
 % D = L,9*6 ?/A5? = ) 6_= F



� /

036�97=/> )S- L,9*6_= -;A % D = A 9*6 � ) L,9 R7)S- & EI4�� )@? A5? =/> ) � ��&�"�����C��BH#� ��"�O���� E ) = -;A L F P > AB? 6 ) B
E ) = -;A L A5? A 6_= D�A = AMR7) 476 H L,9*6 ?/ABH�)S-;? 6�97= 9*6�25&h=/> ) 47LSL D�- 47L,& 9 J 4 -;D 2 ) 
_% D =\472 ? 9 =/> ) H�A5? = -;A % D = A 9*6
9 J )	� 47EhVF2 )@? =/>F4 = =/> )3- D 2 ) E A5? LS254 ?/?;A X )@? F P > A5?\A5? > ) 2MV J D 2 J 9 - 47252 )SR A 4 = A 6 a =/> ) V - 97%Z2 ) E�9 J > AMa >
JW-/)@^_D�) 6�L,& -;D 2 )@? 9 R7)S- ? >�4 H 9EB A 6 a 2 )@?/?kJW-/)@^_D�) 6[=i% D = Eh9 -/) 47LSL D�- 4 = )1-;D 2 )@? 	 �G> ) 4 R & �T> A =G= )S-;? � � F
� ) L,9 R7)S- & D�?/)@? =/> )KR7) L,=G9 - EI4 a 6 A = DFH�) E ) = -;A L]=G9 B )@AMa >_= -;D 2 )@?`H�D�-;A 6 a LS254 ?/?/A X.LS4 = A 9*6 F � )@?;D 2M= ?
? >�9EB"=/>�4 = A =]9 D =GV )S-/J 9 - E ? =/> ) B )@AMa >_= A 6 a$? L > ) E )OD�?G)@H %'& g � � 476 H Bf> ) 6�L,9*Ei% A 6 )@H B A =/>
-/)@H�D 6 H 476�L,& V - 9 R A5H�)@? 476 )SR7) 6 a7-/) 4 = )S- % ) 6 ) XF= F


 A 6�472525&�
 � ) L,9 R7)S- &h>�476 H 2 )@? E A5?/?/A 6 afR 472 D�)@? %'& AMa 6�9 -;A 6 a =/> ) E H�D�-;A 6 a % 97=/> -;D 2 )\a7) 6 )S- 4 = A 9*6
476 H 6 ) B A 6 ? =/476�L ) LS254 ?/?;A XZLS4 = A 9*6 F P > A5?iA5? HFAY+.)S-;) 6[=k=/>�476�Eh9 ? = EI47L;> A 6 ) 2 ) 4 - 6 A 6 a ? & ? = ) E ? 

EI476_& 9 J Bf> A L > ?/D % ? = A = D = ) =/> ) Eh9 ? = J -/)@^'D�) 6_= R 472 D�) A 6 VF2547L ) 9 J =/> ) E A5?;?/A 6 ahR 472 D�) F � )@?;D 2M= ?
? >�9EB )@H =/>F4 =	B > ) 6 E A5?/?/A 6 a$R 472 D�)@? B )S-;)1A5a 6�9 -/)@H =/> ) LS254 ?/?/A X )S-;? % D�A 2M=i47L;> AM)SR7)@H > AMa > )S- 47L �
L D�- 47L,& =/>�476 Bf> ) 6 R 472 D�)@? B )S-/)1?/D % ? = A = D = )@H F P > ) 9*6�25&�97=/> )S- 2 ) 4 - 6 A 6 a ? & ? = ) E =/>�4 =i=/4�� )@?
=/> A5? 4 V�V - 9*47L;> A5? � � 
 
 R � Bf> ) 6 A = A5? = -/) 4 = A 6 a 4 =G= -;A % D = )@? 4 ?h?G) = � R 472 D�)@H 4 =G= -;A % D = )@? F P > A5?
4 V�V - 9*47L;>�E )S-;A = ?iD�?G) A 6 97=/> )S- 2 ) 4 - 6 A 6 a$? & ? = ) E ? % ) LS4 DF?G) 9 J =/> ) ?/AMa 6 A XZLS476_= A EhV - 9 R7) E ) 6_= ?

97% ?G)S-;R7)@H Bf> ) 6 =/> A5? = ) L;>�6 A5^_D�) B 4 ? D�?G)@H F

� � � � ( ( , 2/$'. *62/! #%0
� ) L,9 R7)S- & A5? 4 a7) 6 )S- 472UV D�- V 9 ?G)k? & ? = ) E J 9 - L -/) 4 = A 6 a L,9*6FL ) V�=KLS254 ?/?/A X )S-;? F � =]LS476 % ) D�?G)@H

9*6 476_& LS254 ?/?/A XZLS4 = A 9*61V - 97%Z2 ) E Bf> )S-/) 97=/> )S- ? & ? = ) E ?f?/D L;> 4 ?3g�� � 
 � ��
�
 R � 
�476 H g�� F�� LS476
% ) DF?G)@H F�0 25=/>�9 D�a > � ) L,9 R7)S- &
L D�-;-/) 6[=/25&�LS476�6�97= >�476 H 2 ) L,9*6_= A 6 D 9 D�? 2M& R 472 D�)@H 4 =G= -;A % D = )@? 

=/> A5? L,9 D 2 H % ) ) 4 ?/A 2M& -/) E )@HFAM)@H %'&�4 H�H�A 6 a L,9 H�) =/>�4 = HFA5? L -/) = A < )@? =/>�9 ?G)OR 472 D�)@? F 0 ? 2M9*6 a 4 ?
=/> ) V - 97%F2 ) E�LS476 % ) ?/D�A =/4 %F2M& -;) V -/)@?G) 6_= )@H 4 ? )	� 47EIVF2 )@?fH�)@? L -;A % )@H %'&14 =G= - A % D = ) � R 472 D�) VZ4 AM-;? 

� ) L,9 R7)S- &$LS476$% )KD�?/)@H =G9 L -/) 4 = ) 4 LS254 ?/?/A X )S- F
� =/> )S- 2 ) 4 - 6 A 6 a ? & ? = ) E ? >�4 R7) % )S) 6 D�?G)@H 9*6I4#B A5H�) R 4 -;A5) =T&k9 J LS254 ?;?/A XZLS4 = A 9*6 =/4 ? � ? - 476 a*A 6 a

JW- 9*E"E )@H�A LS472 H�A 4 a 6�9 ?/AB? 
7=G9iL -/)@HFA = )SR 472 D 4 = A 9*6�
[=G9 = )	� = LS2B4 ?/?/A X )S- ? F � ) L,9 R7)S- & ?/)S) E ?d)@? V ) L A 472B2M&
B ) 252 ?/D�A = )@H =G9 =/4 ? � ? 9 J = )	� = LS254 ?/?/A X.LS4 = A 9*6 F � 6 = )	� = LS254 ?/?/A X.LS4 = A 9*6�
 =/> ) 4 =G= -;A % D = )@?hJ 9 - =/> )
2 ) 4 - 6 A 6 a ? & ? = ) E 4 -;)1DF?/D 47252M& =/> ) B 9 -;H�? A 6�=/> )1R 9'LS4 % D 254 - &GF R 47L;> H 9 L D E ) 6_= A5? H�)@? L -;A % )@H
%'& =/> ) B\9 -;HF?iA =kL,9*6[=/4 A 6 ? F , ) LS4 DF?G) =/> ) B 9 -;H�?kA 6�4 H 9'L D E ) 6[= 4 -/)O-/) 254 = AMR7) 2M& ? VF4 -;?G) B A =/>
-/)@? V ) L,=U=G9]=/> ) B\9 -;HF?UA 6 =/> )`? & ? = ) E � ?UR 9 LS4 % D 254 - &�
[EI476_& � J ) 4 = D�-/)@? �#B A 2B2*>�4 R7) E A5?/?/A 6 aCR 472 D�)@? F
� a 6�9 -;A 6 a =/> ) E A5?;?/A 6 aiR 472 D�)@? B 4 ? 4h> D�a7) B A 6 J 9 - � ) L,9 R7)S- & 476 H =/> )@?G)KA EhV - 9 R7) E ) 6[= ?`? >�9 D 2 H
LS4 -/- &�9 R7)S- =G9 = )	� =iLS254 ?;?/A XZLS4 = A 9*6 =/4 ? � ? F 032 ? 9 
 ?/A 6�L ) ? 9*E ) B 9 -;H�? 4 -/) R7)S- & J -/)@^'D�) 6_=�
 Bf> A 2 )
97=/> )S- 4 -/) 6�97= ? 9 J -/)@^'D�) 6_=�
`=/> )S-/) A5? =/> ) V - 97%F2 ) E 9 J �G> ) 4 R & �T> A =G= )S- � -;D 2 )@? F Q3?/A 6 a R7) L,=G9 -
EI4 a 6 A = D�H�) LS476�> ) 2MV 47252 )SR A 4 = ) =/> A5? V - 97%Z2 ) E 476 H ? >�9 D 2 H > ) 25V A 6�= )	� =iLS254 ?;?/A XZLS4 = A 9*6"F 032 ? 9 




� G

=/> )3-/)@H�D 6 H 476[= -;D 2 )@? L -/) 4 = )@H %'& � ) L,9 R7)S- &1L,9 D 2 H > ) 2MV B A =/> =/> ) V - 97%F2 ) E ? 9 J ? &'6�9*6[& E & =/>�4 =
4 % 9 D 6 H A 61= )	� =fLS254 ?;?/A XZLS4 = A 9*6$=/4 ? � ? F

� � , � 2 � # 2 3�$'. #%$'& . #�	 � � $52
& #%$.-
P > ) -/)@?/D 2M= ? 47L;> AM)SR7)@H B A =/> � ) L,9 R7)S- &h4 -/)`)@? V ) L A 47252M& ) 6FL,9 D�- 4 a*A 6 a L,9*6 ?/A5H�)S-;A 6 a =/> )`?/A EhVF2 A L �

A =N&39 J =/> ) = ) L;>�6 A5^_D�)@? D�?G)@H F P > ) 472 a 9 -;A =/>�E )@?/?G) 6_= A 47252M& -/)@^'D�AM-/)@? 6�9 )	� = - 4 ),+ 9 - = =G9347LSL D E D 254 = )
=/> ) -/)@H�D 6 H 476_= -;D 2 )@? 476 H E A 6 A EI472 ),+ 9 - = =G9KL;> ) L�� =/> ) E�4 a 4 A 6 ? = =/> ) =/> -/)@? >�9*2 H 476 H 4 HFH =/> ) E
=G9 =/> )I-;D 2 ) 2 A5? = F P > A5? E ) 476 ? � ) L,9 R7)S- &�>�4 ? =/> )O? 47E ) L,9*EIV D =/4 = A 9*6�472\L,9*EhVF2 )	��A =N& 4 ? g�� �
)	� L ) V�= J 9 - =/> ) )	� = - 4 ),+ 9 - = -/)@^'D�AM-;)@H =G9 L;> ) L��
=/> ) -/)@H�D 6 H 476[= -;D 2 )@? J 9 - H�D VF2 A LS4 = A 9*6�476 H

?/D % ?/D EhV�= A 9*6 F � ) L,9 R7)S- &�
�=/> )S-/)SJ 9 -;) 
 A5? ? LS47254 %Z2 ) % 97=/> A 6I=/> ) 6 D E % )S- 9 J = - 4 A 6 A 6 aK)	� 47EhVF2 )@? A 6
=/> ) H 4 =/4I476 H =/> ) 6 D Ei% )S- 9 J 4 =G= - A % D = )@? 476 H V.9 ?;?/A %F2 )3R 472 D�)@? =/>�4 =f=/> )@?G) H 4 =/4 L,9*6[=/4 A 6"F
P > ) 4 V�V - 9*47L > D�?/)@H A 6 � ) L,9 R7)S- & A5?d?/A EhVF2 )S- =/>F476I=/> ) 4 V�V - 9*47L > D�?/)@H %'& e 0 � �@?	F e 0 � �@?

EI4 H�) = B\9]VF4 ?;?G)@? =/> - 9 D�a >k=/> ) = - 4 A 6 A 6 a H 4 =/4 F P > ) X -;? = VF4 ?;? V )S-/J 9 - E )@H � -/) L,& LS2 A 6 a � Bf> )S-/) %_&
L,9 R7)S-;)@H )	� 47EhVF2 )@? B )S-/)f-;) =/4 A 6 )@H 4 = 4 HFA5? L,9 D 6_= )@H B )@AMa >_= F P > )f?G) L,9*6 H VF4 ?;? B 4 ? 4 ?G) 4 - L > J 9 -
L,9*EhVF2 ) = ) 2M& -;)@H�D 6 H 476_= -;D 2 )@? F � ) L,9 R7)S- &I4 R 9 A5H�? =/> ) 6 )S)@HhJ 9 - 4�B )@AMa >[= A 6 aK? L;> ) E ) 476 H L -;) 4 = )@?
=/> )K-;)@H�D 6 H 476_= -;D 2 )@?`A 6 4 ?/A 6 a 2 ) VF4 ?;? F

� ) L,9 R7)S- & 472 ? 9 ) 2 A E A 6�4 = )@? =/> ) 4 - = A XZL A 472�2 A E A =d9 J = B\9h4 =G= -;A % D = ) � R 472 D�) VZ4 AM-;? V )S-\-/)@H�D 6 H 476[=
-;D 2 ) F P > A5? 2 A E A =�B 4 ?iD�?G)@H A 6�% 97=/> e 0 � �@? 476 H =/> )I) 4 - 2M& -/)@H�D 6 H 476[= 2 ) 4 - 6 A 6 a ? & ? = ) E %_&
g )@? =/6 A ��476 H , - 4 = �79 F&, 97=/>�=/> )@?G)O? & ? = ) E ?iA EhV 9 ?G)@H =/> ) 2 A E A =]=G9 -/)@H�D L ) =/> ) ?G) 4 - L > ? VF47L )
=/>�4 =3E D�? =C% )])	� VF259 -/)@H F � = A5?fA 6 H�)S)@H 6 ) L )@?/? 4 - &1=G9 2 A E A = =/> ) ?/) 4 - L;> % D = � ) L,9 R7)S- & H 9 )@? =/> A5?
=/> - 9 D�a >h=/> ) % ) 47E ?G) 4 - L;> - 4 =/> )S- =/>�476I%_&h2 A E A = A 6 a =/> ) 6 D Ei% )S- 9 J 4 =G= -;A % D = ) � R 472 D�) VF4 AM- ? =/>�4 =
4 -;D 2 ) LS476 L,9*6_=/4 A 6 F � 9 - � B A =/> � ) L,9 R7)S- & ? >�9EB ? =/>F4 =k4 2 A E A = A5? 6�97=k6 ) L )@?/? 4 - & 476 H - D 2 )@?
2 ) 4 - 6 )@H %_& � ) L,9 R7)S- &$LS476 L,9*6_=/4 A 6$476_& 6 D E % )S- 9 J 4 =G= -;A % D = ) � R 472 D�) VF4 AM-;? F

� ) L,9 R7)S- & A5? 476 A 6[= )Sa7- 4 = )@H 4 V�V - 9*47L >�=/>�4 =1XZ6 H�?1-/)@H�D 6 H 476[= -;D 2 )@? H�D�-;A 6 a =/> ) 6�9 - EI472

L,9 R7)S- A 6 a 472 a 9 - A =/>�E ?G) 4 - L > 476 H 4 H�HF? =/> )@?G) =G9h=/> )]-;D 2 ) 2 A5? = F R R7) 6$=/> A5? ?/A EhVZ2 ) 4 VFV - 9*47L;> >�4 ?
? >�9EBf6 A EIV - 9 R7) E ) 6[=`9 R7)S- )	��A5? = A 6 a 472 a 9 -;A =/>�E ? J 9 - L -;) 4 = A 6 a L,9*6�L ) VF=fLS254 ?/?/A X )S-;? F

� �.- � � * � 46&��"! 4��
b 9 -/) L,9*EhVF2 A LS4 = )@HK? L > ) E )@?:J 9 -:a7) 6 )S- 4 = A 6 aC-/)@HFD 6 H 476_= -;D 2 )@? B )S-/) = - AM)@H % D = =/> ) V - 97%F2 ) E 9 J

L,9*Ei% A 6�4 =G9 -;A 472 )	� VF2M9 ?/A 9*6�B 4 ?\) 6FL,9 D 6[= )S-;)@H F � = A5?\H�)@?/AM- 4 %Z2 ) =G9 )	� VF259 -/) 4 ? E D L;>O9 J =/> )3?G) 4 - L >
? VF47L ) 4 ? V 9 ?/?/A %F2 ) 
 % D = =/> A5? E ) 476 ? )	� VZ2M9 -;A 6 a > D�a7) 6 D E % )S-;? 9 J 4 =G= -;A % D = ) � R 472 D�) L,9*Ei% A 6F4 = A 9*6 ? F
c = ) V ? E DF? =I% ) =/4�� ) 6�=G9�V -;D 6 ) =/> ) ?G) 4 - L > ? VF47L ) F P > A5? LS476�% ) H 9*6 ) =/> - 9 D�a > 2 A E A = ? 9*6
=/> ) 6 D E % )S- 9 J 4 =G= -;A % D = ) � R 472 D�) VZ4 AM-;? 47252M9CB )@H A 6�4 -;D 2 ) 9 - 2 A E A = ? 9*6 =/> ) =G97=/472f6 D Ei% )S- 9 J
-/)@H�D 6 H 476_= -;D 2 )@? =/>�4 = LS476 % ) L -/) 4 = )@H F � 6 � ) L,9 R7)S- &�
�=/> ) % ) 47E ?G) 4 - L;>O2 A E A = ? =/> ) )	� VF259 - 4 = A 9*6



�[l

% D =i=/> )S-/) EI4@& % ) B 4@& ? =G9 )	� VF476 H =/> )1?G) 4 - L;> Bf> A 2 ) 4 R 9 A5H�A 6 a =/> ) V - 97%F2 ) E ? B A =/>�4 6 ) 4 -
)	� >�4 D�? = AMR7)K?/) 4 - L;> F
036�97=/> )S-IA5H�) 4 J 9 -IJ D = D�-/) B 9 - � B 9 D 2 H % ) =G9 )	� V )S-;A E ) 6[=�B A =/> =/> ) 6 D Ei% )S- 9 J = - 4 A 6 A 6 a

)	� 47EhVF2 )@?O-/)@^'D�AM-/)@H =G9 % D�A 2 H 4 ? & ? = ) E F � = A5? V 9 ?/?/A %Z2 ) =/>�4 =1=/> ) 4 H�H�A = A 9*6�9 Ji-/)@H�D 6 H 476�L,&
-/)@H�D L )@? =/> ) 6 D Ei% )S- 9 J = - 4 A 6 A 6 a )	� 47EIVF2 )@?3-/)@^'D�AM-/)@H =G91% D�A 2 H 4OLS2B4 ?/?/A X )S- F � 6 ) B 4@& =G91= )@? =
=/> A5? B 9 D 2 H % ) =G9 ? & ? = ) EI4 = A LS47252M& -;)@H�D L ) =/> ) 6 D E % )S- 9 J = - 4 A 6 A 6 ak)	� 47EhVZ2 )@? V -/)@?G) 6_= )@H =G9h=/> )
2 ) 4 - 6 A 6 a1? & ? = ) E ? 476 H = - 47L�� =/> ) LS254 ?;?/A XZLS4 = A 9*6 V )S-/J 9 - EI476�L ) 4 ? =/> ) ?;A < ) 9 J =/> ) = - 4 A 6 A 6 aO?G) =

H�) L -/) 4 ?/)@? F
P > AB? =/> )@?;A5? A 6[= - 9 H�D L )@H � ��&�"����BC���H�� ��"�O���� 4 ? 4 6 ) B"E ) = -;A L J 9 - B )@AMa >_= A 6 aO-;D 2 )@?3HFD�-;A 6 a

LS254 ?/?;A XZLS4 = A 9*6 F P > A5? E ) =/>�9 H >�4 ? V 97= ) 6_= A 472 J 9 -hD�?G)1H�D�- A 6 a$-;D 2 ) a7) 6 )S- 4 = A 9*6 F R � V )S-;A E ) 6[= ?
B )S-/) - D 6 D�?;A 6 a A = A 6 ? = ) 4 H 9 J01��K> ����&���A�&�& O�����&�( =G9 )SR 472 D 4 = ) -;D 2 )@? H�D�-;A 6 a$a7) 6 )S- 4 = A 9*6�% D =
=/> ) B )@AMa >_= A 6 a = )S- E D�?G)@H�A5? =G9'9 % A 4 ?G)@H =G9CB 4 -;H�- D 2 )@? =/>�4 =OL,9 R7)S- EI476[& )	� 47EhVF2 )@? F b 9 -/)
)	� V )S- A E ) 6_=/4 = A 9*6 A5? 6 ) L )@?/? 4 - &�
U% D = B ) JW)S) 2d=/>�4 = R7) L,=G9 - EI4 a 6 A = DFH�) L,9 D 2 H 472 ? 9$% ) 4 D�?G)SJ D 2
E ) = -;A L J 9 -C)SR 472 D 4 = A 6 ah-;D 2 )@? 4 ? =/> ) &14 -/)Ka7) 6 )S- 4 = )@H F
0 ? 43V - 9_9 J 9 J L,9*6�L ) V�=�
 � ) L,9 R7)S- & ? >�9CB ? =/>�4 = -/)@HFD 6 H 476�L,&KLS476 A EhV - 9 R7) E 47L;> A 6 ) 2 ) 4 - 6 A 6 a F

� )@?;D 2M= ?]?/D % ? =/476[= A 4 = ) =/> ) LS254 A E =/>�4 = )	� VF2M9 A = A 6 a -;)@H�D 6 H 476FL,& LS476 A EhV - 9 R7) =/> ) 47LSL D�- 47L,& 9 J
L,9*6�L ) V�=\LS254 ?/?/A X )S-;? F R R7) 6h=/>�9 D�a > =/> ) = ) L;>�6 AB^_D�)@? DF?G)@HhA 6k=/> A5? B 9 - � 4 -/)C?/A EhVZ2 ) 
 =/> ) &iV - 9 R A5H�)
4 ? =/4 - = A 6 a V.9 A 6[= J 9 -]J D�- =/> )S-3)	� VF2M9 - 4 = A 9*6 9 J B 4@& ? =/>�4 = -/)@HFD 6 H 476�L,& LS476�4 H�H - 97% D�? =/6 )@?/? =G9
EI47L > A 6 ) 2 ) 4 - 6 A 6 a F



��� ����������� � �

� j � ! ���������
	���
�����������
�������	���� � � 8 ) 4 - 6 A 6 a -/)@H�D 6 H 476_= -;D 2 )@?IA 6 6�9 A5? & H 9*EI4 A 6 ? F � 6

 ��� ���  ! #" 
 � ��� 
 
/� � � � � � � � 
 
$ � 
 
 � � � 
 
 ��� �'� � ��
 �/
 � � 
 � � � � � � � � � � � � � � 
	� � � � 
 � � 

	 j@l G G�� 
 , F � 4 H�AMa 
 R H F 
 
 A =/EI476 
 D %F2 A5? > A 6 a 
*V�V"F � � G � � � 2 F

� � � !&% ����	'�)(��*�)�����+
,���.-/� %0% � 
 � � D 2 )IA 6 H�D L,= A 9*6 B A =/> g � � � c 9*E )I-;) L ) 6[= A EhV - 9 R7) �
E ) 6[= ? F � 6 � � � 
 � � 
 � 
 � � ��� � �,1 
32 � � ��4!5!" 
�� ��� 



� � � � � 
 � � � 
 
 ��� 2 ���76 � � � � 
 � � � � � � �
� 
 � � ��� � �98 � ��� ��� 8 � ��� ��� ��� � 	 j@l7l j�� 
 ?	F ,K9 H�- 4 =G9 + 
 R H F 
 c V -;A 6 a7)S- � 0 )S- 254 a 
�VFV"F j � j � j .�� F

� � � !&% ����	'�:(;���)����� � �
< % �����=� � � P > )Og � � A 6 H�D L,= A 9*6�472 a 9 -;A =/>�E F � � � 
 � � 
 � 
 � � ��� � �
> ��� � � � �@? 
 � 	 j@l G7l�� 
�� . j � � G � F

� � � ! ��A����B�&CD�ECD� 
F4 ? = ),+.) L,= A5R7)O- D 2 ) A 6 H�D L,= A 9*6"F � 6 � � �	
 � � 
 � 
 � � ��� � � " �1� � � 



� � � � �
� � � 
 
GF 	)
 � � � 
 � � � 
 � � � � � � ��� � �'� � ��
 �/
 � � 
 	 P 47>�9 )hg A =T&�
 g 472 AMJ 9 - 6 A 4 
 j@l7l � � 
 0�F 
d- AM)@H�A = A5?
476 H c F � D�?/?G) 252 
 R H�? F 
 b 9 -/a 476 , 4 D�J E 476�6 
 D %F2 A5? > )S-;? F

� � � ! ��A����B�HCD��CD� 8 ) 4 - 6 A 6 a = -/)S)@? 476 HI- D 2 )@? B A =/> ?G) = � R 472 D�)@H J ) 4 = D�-;)@? F � 6 � � ��� 
 
/� � � � � � �
� 
 
GF 
 � � � 
 
 � � 
 � � � � � � � � �'� � � 
 � 
 � � 
 � � � � � � � � ��� �
� � � 
 � � � � 
 � � 
 � � � � � �I40J � 	 
 9 - =/2B476 H 

�3-/)Sa 9*6�
 j@l7l . � 
.0 030 ��
 -/)@?/? F

� . � � ��KB� � ��� � ��LM�������N� � ���O����� � ������� % ������� � � 0 -/)@H�D 6 H 476[= L,9 R7)S- A 6 a 472 a 9 - A =/>�E
4 V�VF2 AM)@H =G9 = )	� =3LS2B4 ?/?/A XZLS4 = A 9*6 F � 6 � 
 � � ��� � � � ���PF�
 ��� � � � 
 � ��� �RQ�� � � � � " � � 
�
 � � � � � � � 
 

5!4!49 S2 ���T6 � 
 � 
 � ��� � � � 	 b ) 6�2M9 
 4 - �-
 g 472 AMJ 9 - 6 A 4 
 j@l7l G�� 
 b F c 47>�47E A 
 R H F 
_0 E )S- A LS476
0 ?/? 9'L A 4 = A 9*6 J 9 - 0 - = A XZL A 472 � 6_= ) 252 A5a7) 6�L ) 
 030 0 � 
 -/)@?/? 
 V�V"F jHG � � � F P ) L;>�6 A LS472 � ) V 9 - =
� c � l G � 2 � F

� / ��U �*V�A�� % �.	@�W� 
 � � � 0 =/> ) 9 - &
476 H E ) =/>�9 H 9*2M9 a &
9 JkA 6 H�D L,= AMR7) 2 ) 4 - 6 A 6 a F � � � � � � ��� �
� � � 
	� � � � 
 � � 
 �YX 	 j@l G � � 
 j7j7j � j . j F

� G ��U �*V�A�� % �.	@�W� 
 � � �*� U �@LM�Z����V�� � ��� � ����[��]\����=����� % �#^�����V@� � � P > ) E D 2M= A � V D�- V.9 ?/)
A 6�L -/) E ) 6_=/472$2 ) 4 - 6 A 6 a�? & ? = ) E 4 ^.j �"476 H A = ? = )@? = A 6 a 4 V�VF2 A LS4 = A 9*6 =G9"=/> -/)S) E )@H�A LS472
H 9*EI4 A 6 ? F � 6 � � ��� 
 
/� � � � � � � � 
 
 � � 
 � � � ��� � � � � � � � � � � � � ��� � � � � � � � � � � � � 
	� � � � 
 � � 

�'� � ��
 �/
 � � 
 � � � � � � 	 
 > A 254 H�) 2MVF> A 4 
 
 0 
 j@l G . � 
ZVFV"F j*2���j � j*2�� � F

� l ��U �
��V�A�� %0% � � � U � � � �	
 � � 
 � 
 � � ��� � � F b L S - 4CB � / A 252�
 j@l7l / F
� j*2 ��U K���_�A�`���(�� U ���H����� � A���� � �HCD� � ��� � 
 
 � � � ������/ � � ��� �	
 � � 
 � 
 � � ��� � � � � � � �/� � 
 � F

�N-/R A 6 ) 
 g 472 AMJ 9 - 6 A 4 � Q 6 AMR7)S-;?;A =T& 9 J]g 472 AMJ 9 - 6 A 4 
 e3) VF4 - =/E ) 6[=h9 J
� 6 J 9 - E 4 = A 9*6 476 H g 9*E��
V D = )S-3c L A5) 6�L ) 
 j@l7l � F\>_=G=GV � �#�EB�B�B�F A L ? F D L A F )@HFD �ba EI2 ) 4 - 6 � b 8 � ) V 9 ?/A =G9 - &GF >_=/EI2 F

� j7j ��c K��
� % ������\�� 
 � � 6 H�D L,= A 9*619 JUH�) L A5?/A 9*61= -/)S)@? F � � � 
 � � 
 � 
 � � ��� � � 5 	 j@l G . � 
 G j � j*2 . F
� j � ��c K��
� % �����S\�� 
 � �
��� �!" � � � � � ��� � � ��� � � �	
 � � 
 � 
 � � ��� � � F b 9 -/a 476 ,K4 D�J EI476�6


 D %F2 A5? > )S-;? 
 c 476 b 4 = ) 9 
 g 472 AMJ 9 - 6 A 4 
 j@l7l � F



� j

� j � � � � % �����B� � � � � ��� ��� � � � F�
 � � �1� � � 
 � � � � � "$F 
 
 F�� ����� � ��� ��� � � � � 8 � � � �+/ � ���78 ��� � � 
	�
��� � 
 � � � � � � � � ��� ��� � � � � � / �'� � 
 � � 
 � F\0 H�H�A5? 9*6 � ��)@? 2 ) &�
 � ) 4 H�A 6 a 
 b 0 
 j@l G7l F

� j	� � � ��[@��������(�� � � � e � �3036 A 6�L -/) E ) 6[=/472 � e � F � 6 � � ��� 


/� � � � � � � � 
 
 � � 
 � � � 
 � ��� � � � � � �
�'� � ��
 �/
 � � 
%� � � � � 
 � � 
 � 
 � � ��� � � 	 j@l G G�� 
ZV�V F j*2 / � j � 2 F


