
� �������	��

���	�
�����	����������������� �

!#"%$'&�()�*,+.-0/01 "32 1 $'465
$'&75
8:9#;1�<#= $,& 1�> $'?@?.$A9

BDCFE%G%HJI:KLGLM�NPORQTS:ORUWV�X�Y,QTZL[:X]\%^_U]`
U]^DV�aL\DVb`:VbXdc,efU]egU]e hTZiO%ZL`jekhfQTS:ORhl\RmnO%U]\%`Ah
X]Z�o�pqX]\%rs\%XtQT\%YjQT\Ref\%`AhuV�hTU]ZL`jegZ�vwVb`
U]^DV�aL\LxyYjQTZJr'UWz,U]`:aiY,QT\%O%U]ef\�O3{:V�QuV�ORhT\RQTU]|�V�hTU]Zb`
Z�v}v.\%V�hTSjQT\Re�owU]Ou{iO%ZL^�Y~Zbef\�Udh�x:efSjO3{�Vbew\�zjab\%e�Vb`�zDhT\R�'hTSjQT\�ORZL^�Y~ZL`j\%`AhTe%�

N�`	U]^DV�aL\�S:efS�V�X]X]c�O%ZL`AhuV�U�`jenrs\RQfc�zjUd�#\RQT\R`'hlh�c,Y~\%elZbvwv@\�V�hTS,QT\%e%x�ow{jU]O3{
{:V�rs\�[~\R\%` efS:O%O%\Refekv.S:X]Xdc ^�Z'zj\RX�X]\�z�[Ac�hT{j\�rs\3Qfc0QT\�z,S:`�zjVb`Ah7v�Vb^�U]Xdc Zbv�������Vb[~Z�Q
Z�QTU]\%`AhT\�z�o�VJrL\%X]\RhTe%xFz,\%efORQTU][:U]`:a�hT{:\nX]ZAO�V�X�Y,QTZLY~\RQfhTU]\%e Z�v�hT{:\�U�^DV�aL\L��X�ZAO%VbX]U]|�V�p
hTU]Zb`6x�efO�VbX]\LxbYjQT\3v.\RQfQT\�z�Z�QTU�\R`'huVJhTU]ZL`6xbV�^�Y:X]UdhTS�zj\�V�`�z�Y:{:Vbef\�Zbv'hT{:\�zjU]efO%Zb`'hTU]`'S:Udh�cA�

� Z�o�\%rs\RQ�x�hT{jU]e�^�Z'zj\%XwaL\R`:\RQuVJhT\%e�QT\%YjQT\%ef\R`'huVJhTU]ZL`:eDZ�v�rs\RQfc�X�VJQTaL\�efU]|%\L�
� `:ekhT\�Vbz�ZbvFzj\%O%Zb^�Y~ZLefU]`:anVnaLU]rs\%`iU]^DV�aL\�ZJrs\RQwhT{:U]e�ow{:ZbX]\lef\3h�Z�v���Vb[~Z�Q�v@S:`jORp
hTU]Zb`:e%xso�\�Sjef\�V�`DVLzjVbYjhuVJhTU]rs\�VbX]aLZ�QTU]hT{j^��7O�V�X�X]\�z��iVJhTO3{jU�`jal��S,QTefS:Udh3�FhTZ�ef\RX�\RORh
hT{j\D��Vb[~Z�Ql\%X]\%^�\%`AhTe0owU]O3{
VbY:Y,QTZ��jU]^DVJhT\�V�h [~\%ekh�hT{j\nU]^DVbab\Lx}O%Z�QfQT\%efY~ZL`:zjU]`:a
hTZghT{:\�^DV�U�`�v.\�VJhTSjQT\%e�ZbvyhT{:\�U]^DVbab\n�

� {:U]e�Y,QTZ'zjSjO%\%e�ORZL^�Y�V�ORh�QT\%YjQT\%ef\R`'huVJhTU]ZL`�U�`�hT\RQT^�e�Zbv#v@\Ro�v.\%V�hTSjQT\Re�hT{�VJh
QT\Rrs\�VbXthT{:\�X]ZAO�V�X�U]^DVbab\�YjQTZLY~\3QfhTU�\Re%����\%efS:XdhTe YjQTZJrs\%z hT{�VJh�hT{:\�\%X]\%^�\%`AhTe VJQT\
Y,QT\%O%U]ef\%XdciX]ZAO�V�X]U�|R\�z¡ZL`ihT{:\�\%zjaL\Re�Z�vFhT{:\�U]^DVbab\%e%x~V�`�z�abU�rL\gVnX]ZAO�V�XFzj\RO%ZL^�Y~Z�p
efUdhTU]ZL`iVbe�X�U]`j\�V�Q�O%Zb^�[:U]`:V�hTU]ZL`je�Z�v�¢�hT\3�,hTZb`:ef£nU]`�hT{j\0hT\R�'hTSjQT\%z�QT\%abU�Zb`:e%�

¤ \�U]`'hfQTZ'z,S:O%\iV�v.Vbekh�VbX]aLZ�QTUdhT{:^�hTZ O%ZL^�YjSjhT\DhT{:\¡�iVJhTO3{jU]`:a
�tSjQTefSjUdh
z,\%O%Zb^�Y~ZLefUdhTU]ZL`�v.Z�Q�U]^DVbaL\Re�owUdhT{�V�O%Zb^�Y:X]\R�,Udh�c�Zbv}¥��§¦¨X]ZLa,©7¦¡��Y~\RQ�UdhT\RQuV�hTU]ZL`
v@ZbQ�Vb`�U�^DV�aL\�Z�vt¦ © Y:Ud�,\%X]e%�

ªF«q¬@­.®T¯ °f±}²L³T´�µ@³T¯ ¬:¶�·s¸]¹6«q±�º§µ»3´W«�°J¼­.¶�¯ µ,½sº§´]±�º§«�³T¾�«�°T¾�¿f¬fÀº§ÁT®T«�°fº6ª}«�Â Â «q¬qÃRÁTÁ�ÄAÅ�ÆTÅqÇTÄÈ ¶kÁkÉT´�¯ ±k®k¬ ­Ê Å§Ë�Ë�Ì}ÍkÉFÎ'­�«�¾fº§¹7¯ ­:²b´]º§µ@µqÃR¸]°T­�ÄÎ'Â ÂJ´�¯ ±�®k¬@µ,¶�·s´�º§ÁT´]¶f¾T³u­.¬W¯ ¶k°�¯ °t«�°kÉy· ¶k´�¹�´]º§µWº§´]Ïkº§¾%Ä
Ð



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

���  "!$#&%('*),+�-.#&/0'1!
2 =#1	)J*"3i< ? 154~+ 976 *98g+�3 $,2 1
- 9R"34 ) 9347" 1L-�+ & ) ?W475 + &#2 5 +;:}1 " 1 &:9i976 <y1b-i*98 9 154 934#" 1b- $,&75
1 5#2 1b- " 1=< 4 + " 1b-?>7154~+;@ ? 1�+�3 $'2 1 " 1�< " 1L-u1 &j9%$A9 +W* & -5ACB ?W9 =#* 4#2 = $,& +�3 $'2 1	+@-¡1 &:9 + " 1 ?;6
)%= $,"R$ ) 9 1 " +�D�1 5 @ 6 + 9 - 5 1b)�*93i<y*j-3+ 9 +W* & + & $ @ $ -3+.-5E $'&F6 - 4 )%=G@ $ -3+@-�+@- & * 9�" +.)%=�1 & * 4#2 =
9 * " 1�< " 1b-31 &:9 15H�)J+@1 &:93?�6�$'?@? <6* 9 1 &:9 + $,?W?�6 + &:9 1 " 1b- 9 + &#2�? *�IKJ ? 1ML,1 ? - 9R"34 ) 9347" 1L-5A 8 *"3�1�+�3NJ
$'2 1�)J*"3i<6* & 1 &:9 - $'" 1 5 +;: 4 -31 5 $ ) " *j-R-K3 $'&F6 @ $ -31b-�1 ? 1M3i1 &:9 - $'&75�$," 1 9 =#1 & 5 +OH�) 4#?�9
9 * $,&7$'?�6 D�1�8 " *93 9 =#1*@ $ -u+.- " 1�< " 1b-31 &:9R$'9 +@* & A 2 =#+@-�+@- ? +�P,1 93"Q6 + &72n9 *�1	4~< " 1b-R-�* & 1b-31 ? 86+ &
$i?.$'&#2j47$'2 1�+ & ) ?W475 + &#2�$ -R3 $'?@?t5 +.) 9 +@* &6$'"Q6 A1Sl* &	$ L $ + ?@$ @ ? 1TI0* "%5 -K3 4 - 9 @y1 " 1�< ?.$ )�1 5
@ 6¡? * &#2i$ I*P�I $'"%5 -31 &:9 1 & )J1L-5A 2 *�< " *�L�+ 5 1g154�< ? +.)J+ 9 + & 8§* " 3 $A9 +W* & * & +�3�<y* "39R$,&:90? *~) $'?
< " *,<y1 "39 +@1b-ME 9 =71 +�3 $'2 1 +@- " 1�< " 1b-31 &:9 1 5 $ - $ - 4 3 *U8,I $ L,158§* " 3i-�-u1 ? 1L) 9 1 5 8 " *93 $,&
1	4 9R" 1M3�1 ?;6 " 1 5~4#&75#$,&:9¡5 +@) 9 +@* &7$,"R6 *98�* " +@1 &:9 1 5WVn$ @6* " 8 4#& ) 9 +W* & -MAXBg-¡*,<7<6*:-u1 5 9 *
< " 15L�+@* 4 - $ <#< " * $ )%=#1b-ME�I�1 5 * & * 905 1b)�*93i<6*:-u1 9 =#1 +�3 $'2 1�*�Lj1 "�9 =#1YI�=#* ? 1 5 +@) 9 +@* &7$,"R6 E
@ 4~9D? +�P,1i+ & $ -u1 &:9 1 & )J1?8§* " 3 $A9 +@* & E�I�1¡-31 ? 1b) 9�9 =#1Z3i*j- 9D$ <#< " *,< " + $A9 1 Vn$ @y* " I $ L,15J
8§* " 3¡- 9 * " 1�< " 1b-31 &:9�9 =#1�+�3 $,2 1"A�[ & - 9 1 $,5 *U8y+ & ) " 1 $ -3+ &72 9 =71 " 1b< " 1L-u1 &:9R$A9 +W* & @ 6�$�?@$,"32 1
8 $ ) 9 * "�$ -0+ & 976 <#+@) $'? 3 47?�9 +@-R) $,? 1 Vn$ @y* "�" 1�< " 1b-31 &:9R$'9 +@* & -�\0] Ð5^9_�` E 9 =#1 $,57$ < 9 +;Lj1g)%=#*j+@)�1
*U8 5 +@) 9 +@* &7$,"R6 L,1L) 9 * " - 5 1	a & 1b- $ )�*93i< $ ) 9l" 1�< " 1b-31 &:9R$'9 +@* &
9 = $A9g9R$ Pj1b- $,5 L $'&:9%$'2 1�*U8
9 =71T>71	4~+�@#+ ? + 976 *U:}1 " 1 5 @ 6¡9 =71 5 +@) 9 +@* &7$,"R6�" 1 5~4#&75#$,& ) 6 A

2 =#1 " 10+@- $,& + & a & + 9 1 &:4 3b@y1 " *U8.I $c6 - 9 * 5 1L)J*"3�<y*j-31 $'& +;3 $'2 1�*�Lj1 "�$�" 1 5~4#&75#$,&:9
5 +.) 9 +W* &7$'"Q6 *U8�I $ Lj1	8§* " 3¡-5A 2 =71�-31 ? 1b) 9 +@* & *U8 $ <#< " *,< " + $'9 1NI $ Lj1	8§* " 3¡- 9 *�)�* & - 93"R4 ) 9
9 =71 +;3 $,2 1 " 1�< " 1b-31 &:9R$'9 +@* & +@-�*9@ 9%$ + & 1 5 @ 6 )J* & - 9R"34 ) 9 + &#2 1	H�)�+W1 &j9 +;3 $'2 1 $ <#< " *c4~+�3 $ J
9 +@* & -d8 " *"3e8§1MI 5 +@) 9 +@* &7$,"R6 Lj1b) 9 * " -MA 2 =#1 *j< 9 +�3i+;D $A9 +W* & *98 9 =#1 $ <#< " *c4�+�3 $A9 +W* & +.- & * 9
+ &j9 1 &75 1 5 8§* " 57$A9R$ )�*93i< " 1b-R-u+@* & @ 4~9g$ - $ ) " + 9 1 " + $ 8§* " 8§1 $A9347" 1D-31 ? 1b) 9 +@* & Af[g8d3i*j- 9 *U8
9 =71¡+;3 $'2 1i+@- " 1b)�*�L,1 " 1 5�$ - $ - 4 3 *98$8§1MI 5 +.) 9 +W* &7$'"Q6 L,1L) 9 * " -5E 9 =#1b-31hL,1L) 9 * " -T3 4 - 9
) ? *j-31 ?�6 3 $A9 )%= 9 =71 ? *~) $'? +�3 $'2 1�< " *,<y1 "39 +@1b-MANi & 1�) $'& =7*�I�1ML,1 " < " *�L,1 9 = $A9 a &75 + &#2
*,< 9 +�3 $,?�$ <#< " *c4~+;3 $A9 +W* & -�+ &�" 1 5~4#&65#$'&:9g5 +.) 9 +W* &7$'" +@1b- +.- $,& S,j�)J*93i< ? 1 9 1�< " *9@ ? 1M3kA
2 =#1 " 1 5~47&75#$'& ) 6 *,<y1 & - $ )�*93N@#+ &6$A9 * " + $'? 154�< ? *:-u+@* & A 2 =#+.-�1	4~< ? *j-3+@* & +.- $ L,*j+ 5 1 5 @ 6
9 =71b3 $A9 )%=#+ &72 < 4#" - 4 + 9g$,?W2 * " + 9 =(3 9 = $A9�4 -u1L- $¡& * & *,< 9 +;3 $,?�2," 1�1 5&6 - 93"%$A9 1 2"6¡9 *�-31	J
? 1b) 9 1 $ )%= 5 +@) 9 +@* &7$,"R6 1 ? 153i1 &j9 -5A ! * "�$�5 +.) 9 +W* &7$'"Q6 *98 Vn$ @y* " 8 4#& ) 9 +W* & -ME 9 =#1 2j" 1b1 5&6
*,< 9 +�3�+�D $'9 +@* & *U8 9 =#1¡+�3 $'2 1 $ <#< " *c4~+;3 $A9 +W* &�? 1 $,5 - 9 * $'& 1	H�)�+W1 &j9 +�3 $'2 1 " 1�< " 1b-31 & J
9R$'9 +@* & I�=#1 " 1�1 $ )%= Vn$ @6* " I $ L,158§* " 3 " 1	>71L) 9 - 9 =#1�* " +@1 &:9%$A9 +@* & E}-R) $,? 1 $'&75 <#= $ -31�*U8
? *�) $'? +�3 $'2 1lL $," + $A9 +W* & -MA ! * "�9 154 9R4#" 1b-ME 9 =#1�-u1 ? 1L) 9 1 5mVn$ @y* " 1 ? 1M3�1 &:9 - ) $'& @61�+ &:9 1 " J
< " 1 9 1 5i$ - 9 1	4 9 * & -dI�=#1 " 1 $ - $,? * &#2 1 5~2 1b-ME 9 =#1*3 4#?W9 +.-3) $'? 10< " *j<61 "u9 +W1L-�*U8 9 =#1L-u1 Vn$ @y* "
1 ? 153i1 &j9 - " 1	>61b) 9g9 =#1�1 5~2 1�< " *,<y1 "39 +@1b-MAYn =#1 &�9 =#1�+�3 $'2 1�+@- 93"%$'& - ?.$A9 1 5 * "g" * 9R$A9 1 5 E
9 =71n-31 ? 1b) 9 1 5GVn$ @y* " 1 ? 153i1 &j9 - $'" 1 93"%$'& - ?.$A9 1 5�$,&75�" * 9%$A9 1 5 AdBo8 $ - 9 +�3�< ? 1M3�1 &:9R$A9 +W* &
*U8 9 =7+@- $,?W2 * " + 9 =(3 $'&65 &�4 3i1 " +.) $,? 154 $ 3i< ? 1b- $'" 1n< " 1b-31 &:9 1 5 A

��p qsr,tupfv wyxdzl'�%|{}x�~$t��7t�#�)�/0-.#(/7'$!Yxd%&�
[�3 $'2 1 5 1L)J*"3�<y*j-3+ 9 +@* & -�+ & 8 $ 3i+ ? +@1b-�*98 Vn$ @y* " 8 4#& ) 9 +@* & -�)%= $,"R$ ) 9 1 " +;Db1 9 =#1 ? *~) $'? -R) $'? 19E
* " +@1 &:9R$'9 +@* &�$,&75 <#= $ -31l*U8 9 =#1n+�3 $,2 1�L $," + $A9 +W* & -MA Vn$ @6* " 8 4#& ) 9 +@* & - $," 1�)J* & - 9R"34 ) 9 1 5
8 " *93 $ I�+ &65 *�I|��\����R� ` EU3i* 5~4#?.$A9 1 5 @ 6 -3+ &:4 -u*j+ 5#$,? I $ L,1L-�*98�a(4~1 5 8 " 1M< 4 1 & ) 6T����9 = $A9
< " *,< $,2j$'9 1 $'? * &#2i5 +;:y1 " 1 &j9l5 + " 1b) 9 +@* &k� I�+ 9 = 5 +;:}1 " 1 &:9 <#= $ -u1L-Y�

�	�5� ��\����R� `�� ��\����R� ` )J*j-M\ � � \��g)J*j- ��� �0-u+ &*� ` � � `�� \ � A Ðc`



��
�����������
	���&��
������
�������Z
5
���
 �
��$ )%= *98 9 =#1b-31l3i* 5#4#?@$'9 1 5 I�+ &75 *�I -�) $'& @61�+ &:9 1 " < " 1 9 1 5�$ -KI $ L,1 ? 1 9 -�= $ L:+ &#2¡5 +;:y1 " J
1 &:9 * " +@1 &:9R$'9 +@* & -31 ? 1b) 9 +�L�+ 9 +W1L-5A ! + 2,47" 1 \ Ðc` -3=#*�I - 9 =#1¡- 4#" 8 $ )J1�*U8�- 4 )%= $ ��� Vn$ @y* "
I $ L,1 ? 1 9 8§* " � � � ��� A 2 =#1kI�+ &75 *�I ��\����0� ` +.- & * 9 )%=#*j-31 & 9 * @y1 $ Vn$,4 -3-3+ $'&
@ 4~9 +.- $ )J*93i< $ ) 9R?;6 - 4 <#<y* "39 1 5 @y*c4�-u< ? + & 1 9 = $'9 +.- $,5��T4 - 9 1 5 -u* 9 = $A9�9 =#1 $ Lj1 "%$'2 1l*U8
�	�5� ��\����R� ` +.-�Db1 " **8§* "�$'?@? * " +@1 &:9%$A9 +@* & - $'&75 <#= $ -31b-MA 2 =#10<#= $ -u113�* 5 +;a71L- 9 =#1�< " *Ua ? 1�*U8
9 =71 I�+ &65 *�I *:-3)�+ ?@?.$A9 +@* & -5A$n =#1 & � ��� E 9 =#1D*:-3)�+ ?@?@$'9 +@* & - $'" 1n- 6 3h3�1 93" +@) $'?�$,&75 9 =#1
I�+ &75 *�I ) $'& @y1D+ &j9 1 " < " 1 9 1 5
$ - 9 =#1�-31b)J* &75 * "%5 1 " 5 1 " +�L $A9 +;Lj1�*U8 $�9 I�*9J 5 +�3i1 & -3+@* &7$,?
I�+ &75 *�IlE $'? * &#2D9 =#1 5 + " 1L) 9 +@* & � Afn =#1 & � ���! U� E 9 =#1g*:-3)�+ ?@?.$A9 +@* & - $," 1 $,&:9 +.- 6 3h3i1 9 J
" +@) $'?�$,&75�9 =71 )J* "3" 1b-3<y* &75 + &#2 I $ L,1 ? 1 9D"%$A9 =#1 " @61b= $ L,1L- $ - $ a " - 9 * "R5 1 "�5 1 " +�L $A9 +;Lj1
$'? * &72�9 =#1 5 + " 1L) 9 +@* &}� A 2 =#1ha 2j4#" 1k\ �9` -3=#*�I - 9 =#1�) " *:-3-0Jk-31b) 9 +@* & *98 $,& 1 ? 1M3�1 &:9 *U8
9 =71 5 +.) 9 +W* &7$'"Q6 8§* "�5 +;:y1 " 1 &j9 L $,?W4 1b-w*98 9 =#1 <7= $ -31b\�� �#"%$& E&� �'� EF� �($& E&� �($).` A

2 =#1L-u10* " +W1 &:9 1 5 I $ Lj1 ? 1 9 - $," 1 9 =#1 & -R) $,? 1 5 @ 6+*�$,&75�9R"R$,& - ?@$'9 1 5D9 * 5 15a & 1 $ I�=7* ? 1
8 $ 3i+ ?;6 *U8 Vn$ @y* " I $ L,1 ? 1 9 --,/.�0213054�6 I�+ 9 =87

.�0.\����R� `�� Ð* �	�5� ��\ � ":9* � � ":;* ` \ � A �"`

I�=#1 " 1 9 =#1�3 47?�9 +OJk+ &65 1	4�< $'"%$ 3i1 9 1 "=< � \ � �Q��� * � 9 � ;&` ) $'"R" +@1b- 9 =71w* " +W1 &:9R$A9 +W* & E�<7= $ -319E -3) $'? 1
$'&65 <y*j-3+ 9 +@* & *U8 9 =#1D)�* "R" 1L-u<y* &75 + &#2hVn$ @y* " 8 4#& ) 9 +@* & A

2 =#1 Vn$ @y* "�9R"R$,& -08§* " 3 *U8 $'& +;3 $,2 1?>d\����R� ` +@- 5 1	a & 1 5 @ 6�9 =#1�+ &#& 1 " < " * 5~4 ) 9
@ >d\ < `��+A >.��.�0	B ��CDC5EGF >d\����R� ` .�0�\����R� `2H � H � �

2 =#1�* " +@1 &:9R$'9 +@* & < $'"%$ 3i1 9 1 "*�¡$,?W? *�I - 9 *Z3 $A9 )%= 9 =#1 5 +;:}1 " 1 &:9 * " +@1 &:9R$'9 +@* & *98�+�3 $'2 1
- 93"R4 ) 9R4#" 1L-5A 2 =#1�-R) $,? + &#2 8 $ ) 9 * "I*�$,?W? *�I - 9 * D�*�*"3�+ &:9 *�-u+ &#2,47?@$," + 9 +@1b- $'9 a & 1�-R) $,? 1L-
@ 4~9
$'? -u* 9 * " 1b)�*�L,1 "¡?.$'"R2 1 -3) $'? 1	+;3 $'2 1 L $'" + $'9 +@* & -MA 2 =#1 <7= $ -31�+.- $ )�* & L,1 & +@1 &:9
< $,"R$ 3�1 9 1 "l9 *G3i* 5 +;8 6	9 =#1 &�4 3b@y1 " *981L $'& +.-u=7+ &#2 3i*93i1 &:9 -g*98 9 =71?I $ L,1 ? 1 9 ATn =#1 &
� �J� E 9 =#1 Vn$ @y* "l93"%$'& -08§* " 3�< " *�L�+ 5 1b- $ -31b)�* &75 * "R5 1 " < $,"u9 + $,?�5 1 " +�L $A9 +;Lj1 $'? * &#2 �
*U8 9 =#1�+�3 $'2 1 9 = $A9 +.-�-03i*�* 9 =#1 5 @ 6�$�5 + ?.$A9 1 5 I�+ &75 *�IlAfn =#1 & � �K�! U� E 9 =#1 Vn$ @y* "
93"%$'& -78§* " 3 ) $,& @y1�+ &:9 1 " < " 1 9 1 5�$ - $ a " - 9 * "R5 1 " < $,"u9 + $,?:5 1 " +;L $A9 +;Lj1 $,&75n9 = 4 - " 1b-3<y* &75 -
< $,"u9 +@) 4#?@$,"3?�6i9 * 5 +@-R)J* &j9 + &�4 + 9 +@1b- $,&75 1 5~2 1b-MA

2 =#1 ! * 4#" +W1 "n93"%$'& -08§* " 3 *98 $ Vn$ @y* " 8 47& ) 9 +W* & +@- $ I $ L,158§* " 3 I�=#*j-31i1 & 1 "32"6 +@-
I01 ?@? )J* & )J1 &j9R"R$'9 1 5 + & 9 =#1 ! * 4#" +W1 " < ?@$,& 19Af[ &
&�4 3i1 " +.) $'? )�*93i< 4~9%$A9 +W* & -5E 9 =#1D-R) $'? 1n+@-
" 1b- 93" +@) 9 1 5�9 *�<y*�I�1 " -�*98 9 I�*L, �3M 1 M 4ON $'&65�9 =#1 $'&#2j? 1L- $'" 1 5 +.-3) " 1 9 +�D�1 5 A 2 =#1 Vn$ @y* "5 +.) 9 +W* &7$'"Q6�4 -31 5 + &�9 =#+@- < $ <y1 " + & ) ?@475 1L-�P�* " +W1 &:9R$A9 +W* & -T\�)�87Ada 2j4#" 1h\ �"`R` A 2 * 5 1	a & 1
$ )J*93i< ? 1 9 1 " 1b< " 1L-u1 &:9R$A9 +W* & E�I�1 2,47$,"R$,&:976�9 = $A9�9 =71 I�=7* ? 1 ! * 4#" +W1 " < ?@$,& 1g+.-�)J*�Lj1 " 1 5
@ 6 5 + ?.$A9 +@* & -�*U8 9 =#1QP�1 ? 153i1 &:9%$'"Q6GVn$ @y* " I $ L,1 ? 1 9 -MA

/01b-3+ 5 1b-01 &#2 + & 1�1 " + &#2�$,&75 3 $'9 =#1M3 $'9 +.) $,? 3�* 9 +�L $A9 +@* & -5E�8 $ 3i+ ? +@1b-�*98 Vn$ @6* " I $ L,15J
8§* " 3¡-�= $ L,1k@61b1 & 4 -31 5 $ -?3�* 5 1 ? -?8§* "�9 =#1 " 1b)J1b< 9 +�L,1 a71 ?.5 -i*98g-u+�3i< ? 1
)�1 ?@? -MA 2 =71
" 1�< " 1b-31 &:9R$'9 +@* & *U8 9 =#1lL�+.- 47$,? + & 8§* " 3 $'9 +@* & +@- 5 1b-R) " +;@y1 5�$ -K3i*�L�+ &#2 8 " *"3 9 =#1 " 1 9 + &6$
9 * 9 =#1 < " +�3 $'"Q6 L�+.- 46$'? )J* "u9 1	4D7 $A9i9 =#1 " 1 9 + &6$ ? 15Lj1 ? E 9 =#1 " 1b)�1�< 9 +;Lj1 a71 ?@5 - $," 1 =#*UJ
3i* 2 1 & * 4 - $'&75 < " *�L�+ 5 1 $ @ " * $,5 @ $'&75 I�+ 5�9 = 8§* "n9 =#1 L�+@- 47$,? + & 8§* " 3 $'9 +@* &�" 1L)J1b+;Lj1 5
8 " *93 9 =71 <#=7* 9 * " 1L)J1b< 9 * " -MA [ & 9 =71�)�* "39 1	4�E 9 =#1 " 1L)J1�< 9 +�L,1 a61 ?.5 - $'" 1 &7$,"3" *�IKJ @ $'&75
$'&65 5 + " 1b) 9 +W* & Jk* " +W1 &j9 1 5 A 2 =#1¡)J* "39 154�= $ - 3 4#?�9 +W< ? 1 " 1�< " 1b-31 &:9R$'9 +@* & -ME 2 1 & 1 "%$A9 1 5 @ 6
5 +.- 9 + & ) 9l& 1 4#"%$'? <6*j< 4#?.$A9 +W* & -5A



^ �������	��
���
�������������
�����
��

0 10 20 30 40 50 60 70

0

20

40

60

80
−0.08

−0.06

−0.04

−0.02

0

0.02

0.04

0.06

0.08

0.1

������� H��
	�� � {j\�efSjQfv.VbO%\ ZbvFhT{j\ ������V�[~ZbQwv.Sj`:ORhTU]Zb`

2 =#1 < " *j<61 "u9 +W1L-�*98l-u+�3i< ? 1�)�1 ?@? -�*U8 9 =#1�� Ð $," 1 $ *U8 9 =#1
)J* "39 154�- 4#2j2 1b- 9 -�-u*"3i1
" 1M< 4 + " 1M3�1 &:9 -,8§* "�9 =#1i+�3 $'2 1 " 1b< " 1b-31 &:9R$'9 +@* & 7 9 =#1 6 <y1 " 8§* " 3 $ ? + & 1 $," -3< $'9 + $'? - 4 3NJ
3 $A9 +W* & *U8 9 =71�+ " + & < 4~9 -5A 2 =#1 6�$'" 1 ? *~) $'? + & -u< $ )J1 $,&75 8 " 1M< 4 1 & ) 6�$'&75 )�*�L,1 "�9 =#1
1 &:9 + " 1 -u<y1b) 93"%$'? L�+.- 47$,? a71 ?@5 A 2 =#1 6�$'" 1 5 +�L:+ 5 1 5�$ 3i* &#2 -315L,1 "R$,?�976 <61L-5Ej1 $ )%=�*U8�I�=#+.)%=
@y1�+ &#2 -u1 ? 1L) 9 +;Lj1 9 * 9 =#1¡* " +@1 &:9R$'9 +@* & \KI�+ 9 = $ 3 $ 4~+;3 4 3 "%$'&#2 1�*98 ^�
�� E�I�=#+.)%=�- 4#2 J
2 1L- 9 - $ 3i+ & +�3 4 3 *U8 ^ * " +W1 &:9R$A9 +W* & - ` E $,&75 = $ L:+ &#2	$�? +�3i+ 9 1 5 8 " 1M< 4 1 & ) 6 @ $'&75 < $ -R-
\ Ð"� 
 *�) 9R$ Lj1 ` EdI�=#+.)%= " 1M< 4 + " 1L-�-31 ? 8l-u+�3i+ ?.$'" + 976�$ 3i* &72	9 =#1 5 +;:y1 " 1 &j9 � Ð )�1 ?@? -�) ?.$ -R-MA
2 =#1 " 1L)J1�< 9 +�L,1la71 ?@5 - < " *Ua ? 1D*98�-u+�3i< ? 1�)J1 ?@? -5E.I�=#+.)%= $ <#<y1 $," - 9 * @y1 9 =#1 5 1L-3) " +@< 9 * " -
*U8 9 =#1 8§1 $A9347" 1L-�= $ L,1,@y1�1 & -3=#*�I &�9 *?@61�- 93" +;P�+ &#2,?�6 -u+�3i+ ?.$'"09 * 9 =#1 9 I�*9J 5 +�3i1 & -3+@* &7$,?
Vn$ @y* " 8 47& ) 9 +W* & - \*] Ð �c_�` A

2 =#1 5 1L)J*93i<y*j-3+ 9 +W* & *986+�3 $'2 1L-�+ &¡$lVn$ @y* "�5 +.) 9 +W* &7$'"Q6�5 15a & 1b- $ Lj1 "Q6�" 1 5~4#&75#$,&:9
" 1�< " 1b-31 &:9R$'9 +@* & A ! * "�$,& +;3 $,2 1l*98 
~Ðc� @ 6 
#Ð=� <7+O4~1 ? -ME P�* " +W1 &:9R$A9 +W* & -ME��D*~) 9R$ L,1L- $,&75
$�9 I0*�<7= $ -31b-l\ � �'� $'&75 � � $ ) ` " 1b< " 1L-u1 &:9R$A9 +W* & I0* 4#?.5 )J* "3" 1b-3<6* &75¡9 *�����+�3 $,2 1L-
*U8 
~Ð=� @ 6 
#Ð=� <7+O4~1 ? -MA 2 =#1L-u1�+�3 $,2 1L-l)J* 4#?.5 @y1�- 4 @7- $ 3i< ? 1 5 @ 4~9 I01 9 =#1 & ? *:-u1 9 =#1
93"%$'& - ?.$A9 +W* & + & L $," + $'& )J1n*U8 9 =#1 " 1�< " 1L-u1 &j9%$A9 +W* & Ad[ & - 9 1 $j5 *98 5 1b)J*"3i<6*:-u+ &#2�9 =#1�+�3 $'2 1
*�L,1 " 9 =#1hI�=#* ? 1 5 +.) 9 +W* &7$'"Q6 E�I01�-31 ? 1b) 9 -3<61L)J+;a6) Vn$ @y* " I $ Lj1	8§* " 3¡- 9 = $A9 < " *�L�+ 5 1 $,&
1	H�)�+W1 &j9 +�3 $'2 1 $ <#< " *c4~+;3 $A9 +W* & A

��� � x�#(-�r�/0!����s+,%��F+,/7#

n�1�)�* & -3+ 5 1 "w9 =#1 2 1 & 1 "%$'? < " *9@ ? 1M3 *98 5 1b)�*93i<y*j-3+ &#2�$ -3+ 2j&7$'? >�*�L,1 "0$�5 +.) 9 +W* &7$'"Q6 *U8
4#& + 9 Lj1b) 9 * " - ,/.�0 1 054�6bI�=#*:-u1 ? + & 1 $'" )J*93N@#+ &7$A9 +W* & - $'" 1 5 1 & -31 + &�9 =#1l-3+ 2,&7$,? -u< $ )J1���A



��
�����������
	���&��
������
�������Z
5
���
 


−80 −60 −40 −20 0 20 40 60 80
−0.05

−0.04

−0.03

−0.02

−0.01

0

0.01

0.02

0.03

0.04

0.05

− phase = 0 or pi/2

... phase = −pi/4 or pi/4

������� H � � ����QTZLefekpqef\%ORhTU]Zb`¡Zbv�V��J� ��Vb[~Z�Q�v@S:`:O3hTU�Zb`�v.Z�Q����	��
 �6x�
,x�
 �6x�
 ©

2 =#1�-R3 $,?W? 1b- 9 <6*:-3-3+�@ ? 1 5 +.) 9 +W* &7$'"Q6 +@- $ @ $ -u+.-0*U8 ��� 2 1 & 1 "%$'?F5 +.) 9 +@* &6$'" +W1L- $," 1 " 1 5~4#& J
5#$,&j9 8 $ 3i+ ? +@1b-�*98�L,1b) 9 * " -MA�n =71 & 9 =#1 5 +.) 9 +@* &6$'"Q6 +.- " 1 5~4#&757$'&:9 E 4#&#? +�P,1 9 =#1i) $ -u1�*U8
$ @ $ -3+@-ME&I01g= $ Lj1g-3*93i1 5 1 2j" 1b1g*98�8 " 1b1 5 *"3_+ & )%=#*�*j-3+ &#2�$ -u+ 2,&6$'?�� -0< $,"u9 +@) 4#?@$,"�" 1�< " 15J
-31 &:9R$'9 +@* & A 2 =#+.-d8 " 1b1 5 *"3 $'?@? *�I - 4 - 9 *D)%=#*�*:-u1�8§15I 5 +.) 9 +W* &7$'"Q6 L,1L) 9 * " -5E�I�=#*:-u1 ? + & 1 $'"
)J*"3b@#+ &7$'9 +@* & - $ <#< " *c4~+;3 $'9 1�1	H�)�+W1 &j9R?;6�9 =#1�-3+ 2j&7$'? A 2 =#1�)%=#*j-31 & Lj1b) 9 * " -�=#+ 2 = ? + 2 = 9 -
9 =71	< " 1 5 *93i+ &7$'&:9 -u+ 2,&6$'? 8§1 $'934#" 1b-MA ! * "�$,&�6 a�4�1 5 $ <#< " *c4~+;3 $'9 +@* & 1 "3" * "�� E1I�=#1 &
9 =71 5 +@) 9 +@* &7$,"R6 +@- " 1 5#4#&75#$,&j9 E&I�1�) $'& -u=#*�I 9 = $'9 a &75 + &#2i9 =#1l3i+ & +�3 4 3 &�4 3b@y1 " *U8
5 +.) 9 +W* &7$'"Q6 1 ? 153i1 &:9 - 9 = $A9�$ <#< " *c4~+;3 $'9 1b- 9 =#1�+�3 $,2 1NI�+ 9 = $'& 1 "R" * " -R3 $,?W? 1 "l9 = $,&��
+.- $'& S,j = $,"R5 < " *9@ ? 153 A

/01b) $'4 -31�*98 9 =#1 5 +;H�) 4#?W976 *98�a &65 + &72 *j< 9 +�3 $'? -3* ?@4~9 +W* & -5E9I�1 4 -31 $n2," 1�1 5(6 3 $'9 )%=&J
+ &#2 < 47" - 4 + 9�$,?W2 * " + 9 =(3 9 = $A9 = $ -�< " 15L�+@* 4 - ?�6 @y1�1 &�9 1L- 9 1 5 * &�$ * & 1	J 5 +�3i1 & -3+W* &7$'? -3+ 2 J
&7$,? A 2 =#1 3 $A9 )%=#+ &#2 < 4#" - 4 + 9 \R] Ð3�c_�` 4 -u1L- $
2," 1�1 5&6 - 93"%$A9 1 296�9 = $'9 )J*"3�< 4~9 1L- $
2 *�* 5
- 4 @6*j< 9 +�3 $'?7$ <#< " *c4~+;3 $A9 +W* & A�[ 9 - 4 )�)�1b-R-u+�L,1 ?;6D$ <#< " *c4~+;3 $A9 1b- $ -u+ 2,&6$'? >ZI�+ 9 =i* "u9 =#* 2 J
* &6$'? < " * � 1L) 9 +W* & -n* &:9 * 5 +.) 9 +W* &7$'"Q6 1 ? 1M3�1 &:9 -MA 2 =#1ha " - 9 - 9 1b< +@- 9 * $ <7< " *c4~+�3 $A9 1	>
@ 6 < " * � 1L) 9 + &#2 + 9 * &	$ L,1b) 9 * " .�0������ 7

> �+A >.� .�0��-B .�0�� ��� >.� \ � A Ðc`
8 + & )J1 9 =#1 " 1b-3+ 5~4 1 � >�+@-�* "u9 =#* 2 * &7$,?79 * . 0 ��E

� � > � � ) � � A >.��.�0��IB � ) � � � � > � � ) � \ � A �"`



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

NNE NE 

ENE

E

ESE

N

SESSE

������� H ���#���0U�efO3QT\RhTU]|�V�hTU]ZL`¡Z�vFhT{:\�V�`:abX�\��



��
�����������
	���&��
������
�������Z
5
���
 �

n�1Z3�+ & +�3i+;Db1 � � � > � � @ 6 )%=#*�*j-3+ &#2 .�0��?I�=#+@)%=}3 $ 4~+�3�+�D�1L- � A >.��.�0:B � ANn�1�)%=#*�*j-31.�0��n- 4 )%= 9 = $A9
� A >.��.�0��IB � � - 4 <054�6 � A >.��.�0	B � � \ � A ��`

2 =#1 < 4#" - 4 + 9 + 9 1 "%$A9 1b- 9 =#+@-w< " *~)�1 5~4#" 1K@ 6 - 4 @&J 5 1b)�*93i<6*:-u+ &#2�9 =71 " 1L-u+ 5~4 1"A���1 9 � � > �>�A 8�4 <7<6*:-u1 9 = $A9 I01�= $ L,1 $'?@" 1 $,5&6 )�*93i< 4~9 1 5 9 =71 " 1L-u+ 5~4 1 ��� >�A
n�1D)%=#*�*j-31 . 0�� � �_- 4 )%= 9 = $'9 7

� A � � >.��.�0 � B � � - 4 <054�6 � A � � >���.�0	B � � \ � A ^F`
$'&65 < " * � 1b) 9 ��� >	* & . 0 �

� ���
	 > � � � > "�A ����
 >.� .�0 � B .�0 � � \ � A 
"`
I�=#+.)%= 5 1	a & 1b- 9 =#1 " 1b-3+ 5#4 1 $A9D9 =#1¡* "%5 1 " P � Ð A 2 =#1¡* "u9 =#* 2 * &7$,? + 976 *U8 �����
	 > $,&75.�0 � +;3i< ? +W1L-

� � � ���
	 > � � ) � � � � � > � � ) " � A � � >.��.�0 � B � ) � \ � A � `
/ 6 - 4 3h3�+ &#2 \ � A 
9` 8§* "�
 @y1 9 I01�1 & � $'&75�� " Ð E&I�1�*"@ 9R$ + &

> � ��� 	�
��� �

A � � >.��. 0�� B . 0�� ����� > � \ � A �9`
8 +�3i+ ?.$'"R?;6 E7- 4 3h3�+ &#2 \ � A � ` 8§* "�
 @61 9 I�1b1 & � $'&75�� " Ð 6 +@1 ?.5 -

� � > � � ) � ��� 	�
� � �

� A � � >.� . 0 � B � ) � � � � � > � � ) � \ � A P `
2 =#1 " 1L-u+ 5~4 1 � � >�+.- 9 =#1 $ <#< " *c4~+;3 $'9 +@* & 1 "R" * " *U8!> $ 8 9 1 " )%=#*�*:-u+ &#2�� L,1L) 9 * " -w+ &¡9 =#1
5 +.) 9 +W* &7$'"Q6�$'&65�9 =#1�1 & 1 "32"6 *U8 9 =#+.-�1 "3" * " +.- 2 +�L,1 & @ 6 \ � A P ` A

[ & + & a & + 9 1 5 +�3�1 & -3+W* &7$'? -3< $ )�1b-ME 9 =#1�)J* & Lj1 "R2 1 & )J1g*U8 9 =#1n1 "R" * "�9 *hD�1 " *�+@-�-3=#*�I &
\0] Ð �U_�` 9 *h@61 $ )J* & -31M< 4 1 & )J1n*U8 $�9 =#1b* " 153 < " *�L,1 5 @ 6�� * & 1L-l\0] �=_�` 7

? +;3��� ���
� � � � > � � �'�(� \ � A � `

 1 & )J1

> � �
��
� � �

A ��� >.��.�0�!%B .�0�!.� \ � A Ð ��`
$'&65 I01n*9@ 9%$ + &�$,& 1 & 1 "32"6 )J* & -u1 " L $A9 +W* &

� � > � � ) � ����
� � �

� A �"� >.� . 0 !%B � ) � \ � A Ð,Ðc`
[ & a & + 9 1 5 +�3�1 & -3+W* &7$'? -3+ 2j&7$'? -3< $ )�1b-ME 9 =#1�)J* & Lj1 "R2 1 & )J1g+@-0< " *�L,1 5i9 *h@y1�154~<6* & 1 &:9 + $'?
\0] Ð �U_�` A



P �������	��
���
�������������
�����
��

��� �*x �"#|-�xf�0-�+��7x�#(/7'1!� 1b-3<#+ 9 1 9 =#1 $ <#< $'" 1 &:9 @ "R4~9 1,8§* " )�1g- 93"%$A9 1 296 *U8 $ 3 $A9 )%=#+ &72 < 4#" - 4 + 9 E 9 =#+.- $'?@2 * " + 9 =(3
) $,& @y1i+;3i< ? 153i1 &j9 1 5 + &�$'& 1	H�)J+@1 &:9 I $c6
9 = $'9n" 1M< 4 + " 1b-g* & $ Lj1 "%$'2 1�� \�� ? * 2

)
� `

*,<y1 "%$A9 +W* & -�<y1 " + 9 1 "%$A9 +W* & + &	$ZVn$ @y* " 5 +.) 9 +W* &7$'"Q6 EF8§* " $'& +;3 $'2 1n*U8�� ) <#+O4~1 ? -MA
2 =#1G8 $ - 9�$'?@2 * " + 9 =(3 +.-h@ $ -31 5 * & 9 = " 1�1k3 $�� * " <y*,+ &j9 -/7 $ - 9 =71
-31 $," )%= 8§* "�9 =#1

3 $ 4~+�3 $,? )�*:15H�)J+@1 &:9 \�-R) $,?@$," < " * 5#4 ) 9 *U8 9 =#1 " 1L-u+ 5~4 1lI�+ 9 = $�5 +.) 9 +@* &6$'"Q6 L,1L) 9 * " ` +@-
L,1 "R6D9 +�3�15Jk)�* & - 4 3i+ &#2 E"I�1�a " - 9 3 $ P,1 $'?@?�9 =71l)J*"3�< 4~9R$'9 +@* & -�* &i$ 3 4 )%=¡-03 $,?W? 1 "w5 +.)�J
9 +@* &6$'"Q6 �	��
 � A�[ 9 +.-�)J* & - 9R"34 ) 9 1 5 - 4 )%= 9 = $A9�9 =71l3 $ 4~+;3 $'? )�*�1	H�)J+@1 &:9 + & �	� 2 +�L,1L-
$¡2 *:* 5 1L- 9 +;3 $A9 +W* & *U8 9 =71 3 $ 4~+;3 $,? )J*�15H¡)�+W1 &:9 + &
9 =#1bI�=7* ? 1 5 +.) 9 +@* &6$'"Q6 AKn 1 9 =#1 &
4 -31 $�? *~) $,? Sl15I 9 * & -31 $," )%=	*98�)J*93i< ? 1	4~+ 976 � \ Ðc` 9 * a &65	9 =71N@y1b- 9g? *~) $'? )J*�15H¡)�+W1 &:9
*U8��_+ &�9 =#1 & 1�+ 2 =F@y* " =#*�* 5 *U8 9 =71�1 ? 153i1 &:9 -u1 ? 1L) 9 1 5 + & �	��A

Bl-�I01�I $,&:9�9 *Ya &75�9 =#113 $ 4�+�3 $'? )J*�1	H�)J+@1 &:9 + & ���j+ &�$,& < 4 +@)�P $'&65 1	H�)J+@1 &:9 I $c6 E
I01�-3* "39�$'&65 - 9 * " 1 9 =71�-R) $,?@$," < " * 5#4 ) 9 -l*98 9 =#1�) 4#"R" 1 &:9g" 1b-3+ 5#4 1 I�+ 9 = 9 =#1�1 ? 153i1 &:9 -
*U8 ���6+ &�$  g$ -3= 9R$ @ ? 19A 2 =#1Y3 $ 4~+�3 $'? )J*�1	H�)J+@1 &:9 +.- $'? I $c6 - $'9�9 =71 9 *j<�*U8 9 =#1 9%$ @ ? 19E
-3* 9 = $A9 I01 5 * & � 9 & 1b1 5 9 *¡-31 $," )%= 8§* " + 9 A

2 =#1�)�* $," -31 5 +.) 9 +@* &6$'"Q6 �	� � \ .�0
� ` 0���4�6��w+@-g*9@ 9%$ + & 1 5 @ 6 - 4 @7- $ 3i< ? + &#2i9 =#1�<y*j-3+OJ
9 +@* & *U8 9 =#1n1 ? 153i1 &j9 -0*U8 9 =#1 5 +.) 9 +@* &6$'"Q6 @ 6�$ 8 $ ) 9 * " *98 ^ $A9 1 $ )%=�-3) $'? 19A�[ 9 +@- & 1 $'"R?;6
$
9 + 2 = 9 8 "R$ 3i1�*U8�� $,&75�9 = 4 -�)J*93i< ? 1 9 19Ef@y1b) $'4 -31 I01�* &#?�6�" 1M3�*�Lj1 9 =#1 1	4#)J1L-3-�*U8
" 1 5~4#&65#$'& ) 6 8 " *93 9 =71�+ & + 9 + $'?#5 +@) 9 +@* &7$,"R6 A 2 =#1�-3+;Db10*98y- 4 )%= $ )�* $'" -31 5 +.) 9 +W* &7$'"Q6�2 *�1L-
5 *�I & 9 *��

&
� �

) \q+ & - 9 1 $,5 *U8 Ð ��� ) ? * 2 � 8§* "�9 =#1lI�=7* ? 1 5 +@) 9 +@* &7$,"R6 � ` A
i & )�1 I01n= $ L,1 $,& 1L- 9 +;3 $A9 +W* & *98 9 =#1l@y1b- 9 L,1b) 9 * " . 0 ! - 4 )%= 9 = $A9 7

� A � � >.��.�0�!%B � � - 4 <054�6 � A � � >�� .�0	B � \ ^ A Ðc`

I01 )J*"3i< 4~9 1 9 =#1 + &7& 1 " < " * 5#4 ) 9 *U8 9 =71 & 1MI " 1L-u+ 5~4 1 � � �
	 >WI�+ 9 = $,&F6 .�0�� � ����E
I�+ 9 = $i? + & 1 $'"�4 < 5#$A9 + &#2 8§* " 3 4#?.$�5 1 " +;Lj1 5 8 " *"3 1M< 47$'9 +@* & \ � A 
9`A � � �
	 >.� . 0 � B �+A � � >.� . 0 � B "�A � � >.��. 0 !%B A . 0 !�� . 0 � B �

\ ^ A �"`
2 =#+.- 4 < 5#$'9 + &#2 1=< 46$A9 +@* & ) $'& @y1�+ &:9 1 " < " 1 9 1 5	$ - $'& + & =#+�@#+ 9 +@* & *U8 A � � >.��.�0 B

@ 6 9 =#1�) " *j-R-�)J* "3" 1 ?.$A9 +W* & *98 .�0�! $,&75 .�0�A 2 =#1 * &#?�6 )�*:15H�)J+@1 &:9 - A � � >.��.�0�� B
*U8 9 =#1  g$ -3= 9%$ @ ? 1 I�+@)%= $'" 1G3i* 5 +;a71 5 $," 1
- 4 )%= 9 = $A9 A .�0�!���.�0 � B +.- & * & D�1 " *�A
Bl-bI�1 4 -u1 )J*93i< $ ) 9 - 4 <#<y* "39 1 5 Vn$ @y* " I $ L,1 ? 1 9 -ME 9 =#+@-�-31 9 +.-D+ &75 1b1 5 L,1 "R6 -u< $'" -u1"E
$'&65�9 =#1 4 < 5#$A9 + &#2 8§* " 3 4#?.$ * &7?;6 $ <7< ?;6 9 *�8§15I )�*:15H�)J+@1 &:9 -G\�� \�� ? * 2

)
� ` + & 9 =#1

$ L,1 "R$,2 1 ` Et)J*"3i< $'" 1 5�9 * 9 =71�-u+�D�1i*U8 9 =#1 9%$ @ ? 1 \�� \�� ) `R` AZn 1�- 9 * " 1 9 =71�-u1 9 *98 $,?W?
& * &�&�4#?@? + &#& 1 " < " * 5#4 ) 9 - A . 0 � . 0�� BlA 8 + & )�1 9 =#1 Vn$ @6* " n $ Lj1 ? 1 9 - 4 -u1 5 + &�9 =71b-31
&�4 3i1 " +@) $'? 154�<y1 " +�3�1 &:9 - $," 1�-31�< $,"R$ @ ? 1"EUI010* &#?�6�& 1b1 5�9 *D)�*93i< 4~9 1 $'&75 - 9 * " 1 9 =#1g-u1 9
*U8�+ &#& 1 " < " * 5~4 ) 9 -�*98 Ð3� Vn$ @y* " 8 47& ) 9 +W* & -5E 9 = 4 - " 1M< 4 + " + &#2i$'& * "%5 1 " *98�3 $,2,& + 93475 1
? 1b-R-K3�1M3i* "Q6 A



��
�����������
	���&��
������
�������Z
5
���
 �

��� �|t ��+���# �
2 =#1�3 $A9 )%=7+ &#2 < 4#" - 4 + 9�$'?@2 * " + 9 =(3 $ <#< ? +@1 5D9 * $ Vn$ @y* "�5 +@) 9 +@* &7$,"R6 -31 ? 1b) 9 -�+ 9 1 "%$A9 +�L,1 ?;6
9 =71 Vn$ @6* " I $ Lj1	8§* " 3¡-5E $'? -3*�) $'?@? 1 5�$A9 *93¡-ME�I�=7*j-31�-R) $,? 1L-5E�<#= $ -u1L-5E~* " +@1 &:9%$A9 +@* & - $,&75
<y*j-3+ 9 +W* & -K@61L- 9 3 $'9 )%= 9 =#1 ? *~) $,? +;3 $'2 1TL $," + $A9 +W* & -MA

2 =#1 5 +@- 93" +;@ 4~9 +@* & *U8 Vn$ @6* " 8 4#& ) 9 +@* & - $A9 9 =#1�-R) $'? 1b- �3M 8§* " Ð������X^ +.- -3=#*�I &
+ & a 2 AZ\ ^ E 
"` A ! * "�9 =#1 ?.$,5&6 +�3 $,2 1 \ ��
 �	� ��
 � ` E ? + 2 = 9�$A9 *"3¡-�)�* "R" 1L-u<y* &65�9 *�=#+ 2 =
$ 3i< ? + 93475 1�+ &7& 1 " < " * 5~4 ) 9 -MA�Bg-�) ? 1 $,"3?�6 -3=#*�I & @ 6l9 =#1b-31w+�3 $'2 1L-5E 9 =71fa & 1�-R) $,? 1 $'9 *"3i-
$'" 1 5 +@- 93" +;@ 4~9 1 5 $'? * &#2�9 =#1�1 5~2 1b- $'&75 9 =#1 9 154 9R4#" 1 " 1 2 +@* & - $'&65�9 =#1b+ " * " +@1 &:9R$'9 +@* &
+ &75 +.) $A9 1 9 =#1 ? *~) $,? * " +W1 &j9%$A9 +W* & *U8 9 =71�+;3 $'2 1 93"%$'& -3+ 9 +W* & -MA

[ & * "R5 1 "�9 * 5 +.-u< ?@$c6 9 =#1 1 5~2 1 + & 8§* " 3 $A9 +W* & \ ? *�) $'? +;D $A9 +W* & E * " +@1 &:9R$'9 +@* & E�-R) $'? 19E
$ 3i< ? + 93475 1 ` E�I01 $j5 *,< 9l9 =71b8§* ?W? *�I�+ &72 )J* & Lj1 &:9 +@* & 7�1 $ )%= -u1 ? 1L) 9 1 5�Vn$ @y* " L,1L) 9 * " .�0
8§* " < � � \ � �Q��� � M � 9 � ;&` +.-�- 6 3N@6* ? +�D�1 5 @ 6�$,& 1 ? * &72j$A9 1 5?Vn$'4 -R-u+ $'& 8 4#& ) 9 +@* & *U8�I�+ 5�9 =
< " *,<y* "39 +@* &7$,?#9 * 9 =71�-R) $,? 1 �3M E~)J1 &:9 1 " 1 5�$'9 \ 9 � ;&` E~*98t* " +W1 &:9R$A9 +W* &Z� A 2 =#1�3�1 $'& 2,"%$c6
? 15L,1 ? *U8�1 $ )%=�- 6 3b@y* ? +.-�< " *j<6* "u9 +W* &7$'?y9 * � A � � >.� .�
0 ! B � A

! + 2j4#" 1h\ � ` 5 +.-3< ?@$c6 - 9 =71 " 1L)J* & - 9R"34 ) 9 +@* & *U8 9 =#1 ��1 &7$ +�3 $,2 1TI�+ 9 = 9 =#1 ��
�� � $,&75

�� �O� a " - 9dVn$ @6* " I $ L,1	8§* " 3¡-t-31 ? 1b) 9 1 5 @ 6g9 =#1 $'?@2 * " + 9 =(3 A 2 =#10+�3 $,2 1 " 1b)�* & - 93"R4 ) 9 +@* &
+.-D-u+�3i< ?�6 *9@ 9R$ + & 1 5 I�+ 9 = 9 =#1 93"R4#& ) $A9 1 5 - 4 3 *U8 9 =71¡+ & a & + 9 1�-31 " +W1 5 1L)J*93i<y*j-3+ 9 +W* &
\ � A Ð3�"` A�n + 9 = ��
�� � $A9 *"3¡-5EcI01 $'?@" 1 $,5(6l" 1b)J*�Lj1 "�$l2 *�* 5 +;3 $,2 11< 47$,? + 976�$'&75 I�+ 9 = 
�� �O�
$A9 *93¡- 9 =#1 " 1L)J* & - 9R"34 ) 9 1 5 +;3 $,2 1�= $ - & *GL�+.- 47$,?�5 1 2,"%$,5#$'9 +@* & A 2 =#1 ?.$A939 1 " +�3 $'2 1�+@-
)J* & - 93"R4 ) 9 1 5 I�+ 9 =7* 4~9�4 -3+ &72�$,&�6 )�*93i< " 1b-R-u+@* & 3�1 9 =#* 5 E $'&75�$ )%=#+@15Lj1b- $ Ð"� 
 @#+ 9
� <7+O4~1 ?
"%$A9 +@*}I�+ 9 = $ <61 " 8§1L) 9 L�+@- 47$'? < 47$,? + 976 A 2 =7+@-¡-3=#*�I -�) ? 1 $'"R?�6 9 = $A9 E1I�=#+ ? 1
-3<y1b)J+;8 6 + &72
< " 1b)�+@-31 ?�6�9 =#1�+;3i<y* "39R$'&:9 + & 8§* " 3 $A9 +W* & - 4 )%= $ - 9 =#1 ? *~) $'? -R) $,? 1 $'&75 * " +@1 &:9%$A9 +@* & E 9 =7+@-
" 1�< " 1b-31 &:9R$'9 +@* & +.-?L,1 "R6 )�*93i< $ ) 9i$,&75 ) $'& @61 4 -31 5 $ - 9 =#1
+ & < 4~9i9 * $ =#+ 2 = ? 1ML,1 ?
< " *~)J1b-R-3+ &#2 A�>	* " 1b*�L,1 " E 9 =#1 5 1 2,"%$,5#$'9 +@* & *U8 9 =#1�+;3 $'2 1 < 47$'? + 976 +@-YL,1 "Q6 -R3 $'?@? I�=#1 &
4 -3+ &72 ��
�� � $A9 *93¡-0+ & - 9 1 $,5 *U8 
�� �O� $'9 *"3i-MEFI�=#+.)%=�- 4#2,2 1b- 9 - 9 = $'9�9 =#1l3i*j- 9�" 1 ? 1ML $,&:9
8§1 $'934#" 1b-�*98 9 =#1�+�3 $,2 1 ? +W1n+ &
$ Lj1 "Q6 -03 $,?W? -31 9 *98 $A9 *93¡-MA

2 =#1 a 2 A � + ?W?@4 - 93"%$A9 1 9 =#1 9 154 934#" 1 5 +@-R) " +�3�+ &7$'9 +@* & < " *j<61 "u9 +W1L-0*U8 9 =#1 " 1�< " 1b-31 &:9R$ J
9 +@* & 7 $ - 9R"R$ I 9 154 934#" 1�+�3 $'2 1�+@-g+ & -u1 "u9 1 5 + &j9 * $ < $ <y1 " 9 1	4 9347" 1�+;3 $'2 19A 2 =#1�< $ <y1 "
9 154 934#" 1
= $ - & *�* " +@1 &:9R$'9 +@* & -3<61L)J+;a6)J+ 976 A i & 9 =#1	* 9 =#1 " = $,&75 E 9 =#1	- 93"%$ I 9 154 9R4#" 1
= $ -�=#* " +;Db* &:9R$,?y$,&75 Lj1 "39 +.) $,? - 93"R4 ) 934#" 1b-MAfB 9 a & 1�-3) $'? 1b-ME�3i*:- 9 - 93"R4 ) 9R4#" 1L- $'" 1�Lj1 "39 +;J
) $,? @y1b) $'4 -31 9 =71l=#* " +�D�* &j9%$'? L $," + $A9 +W* & - $'" 1 " 1 ?.$A9 +�L,1 ?;6 -03i*�* 9 =�AfB 9w9 =71l+ &j9 1 " 3i1 5 + $A9 1
-R) $'? 1 � ) I01�) ? 1 $'"R?;6 -31�1 9 =#10=#* " +�D�* &:9%$'?j$,&75 Lj1 "39 +.) $,? +�3 $'2 10- 9R"34 ) 9347" 1L-5A�B 9�9 =71 ?.$'"R2 1 "
-R) $'? 1 � � E 9 =#1hL,1 "u9 +@) $'? - 9R"34 ) 934#" 1b- 5 *"3�+ &7$'9 1 $'2:$ + & @61L) $,4 -u1 9 =71NLj1 "39 +.) $'? - 93"%$ I $'" 1
*U8 ?.$'"R2 1 " -3+;Db1b-MA

2 =#1�- 6 3b@y* ? +@) " 1�< " 1b-31 &:9R$'9 +@* & - $'9 -3) $'? 1 � 	 E � ) E � � E � & E�-3=#*�I 9 =#1 5 +.- 9 + & ) 9 @y1	J
= $ L�+@* 4#" *U8 9 =#1 9 I0* 9 154 9R4#" 1b- " 1 ?.$A9 +;Lj1 9 * 9 =#1�-3) $'? 1O7 $'?W9 =7* 4#2 = 9 =#1 < $ <y1 "�9 154 9R4#" 1
-3=#*�I - $ -R) $'? 1	Jk+ & L $," + $'&:9�4#& +;8§* " 3 5 +.- 93" +;@ 4#9 +@* & E 9 =71�- 9R"R$ I 9 154 934#" 1 " 1b< " 1b-31 &:9R$'9 +@* &
<y*,+ &j9 -�* 4#9�9 =#1ZL,1 "u9 +@) $'? 8§1 $'934#" 1b-n*98 9 =#1�- 9R"R$ I $A9 a & 1 "D$'&75�?.$'"R2 1 " -R) $'? 19E $'&75 9 =#1
=#* " +�D�* &j9%$'?�$'&75 L,1 "u9 +@) $'? - 9R"34 ) 9347" 1L-g*98 9 =#1¡- 9R"R$ I $'9 3i1 5 + 4 3 -3) $'? 19A�>	* " 1�*�Lj1 " E $'9
-R) $'? 1 � 	 E�I�1¡) ? 1 $,"3?�6	5 +.- 9 + &#2j4 +.-u= 9 =#1 9 1	4 9347" 1�1 5~2 1 $ - 9 =#1h@y* 4#&65#$'"Q6 @61 9 I�1b1 & 9 =#1
9 I0* 9 1	4 9347" 1L-5A

Bl- & * 9 +.)J1 5 @ 6 2�4#"3& 1 " + & \0] Ð5^�_�` E 9 =#1 9 +�3i1	J 8 " 1=< 4 1 & ) 6�$'&7$,?;6 -3+@-�<61 " 8§* " 3i1 5�4 -3+ &72
Vn$ @y* " 8 4#& ) 9 +W* & -�)�* "R" 1L-u<y* &65 - 9 * $�9 + ? + &72 *U8 9 =#1 ^ J 5 +;3i1 &j9 +W* &7$'? -u< $ )J1 \ �O� 8§* "



Ð � �������	��
���
�������������
�����
��

������� H ���y���'c,^�[~ZbX]U�O QT\%Y,QT\%ef\%`AhuV�hTU]ZL` Zbv�hT{:\���V�[~ZbQlrs\%O3hTZbQTe%��\%VbOu{�rs\%O3hTZbQ�U]e�ekc,^�[~ZbX�U]|%\%z
[Ac	V�` \RX�Zb`:aLV�hT\�z ��VbSjefefU�Vb` ZbvwowU�z,hT{�YjQTZbY~ZbQfhTU]ZL`:VbX�hTZ¡hT{:\DefO�V�X�\i���AxtZbQTU]\%`AhT\�z�VbX]ZL`ja�hT{j\
^�Z'zjSjX�V�hTU]ZL` zjUdQT\%O3hTU�Zb`6x�Zbv�abQuV%c	X]\%rL\%X�YjQTZbY~ZbQfhTU]ZL`:VbX�hTZ¡hT{:\�V�^�Y:X]UdhTS�zj\��	��

��������� !�� �d�
� U]ab{'h�V�hTZL^�e�O%ZbQfQT\%efY~Zb`�z�hTZg{jU]aL{�Vb^�YjX�UdhTS:zj\L� � {j\0X]\RvWh���abSjQT\0ORZbQfQT\%efY~Zb`�zje�hTZlhT{j\0efO�V�X�\����
Vb`:z�hT{:\�QTU�ab{Ah��:aLS,QT\0hTZ�hT{:\0efO�VbX]\g� © �

-3< $A9 + $,? <y*j-3+ 9 +W* & E ��� 8§* "�9 =#118 " 1M< 4 1 & ) 6 <y*j-3+ 9 +W* & ` ) $'?@? 1 5�� + & 8§* " 3 $'9 +@* & = 6 <61 " -3< $ )�1� �A��$ )%= 1 ? 153i1 &:9 *U8 9 =71 5 +.) 9 +W* &7$'"Q6 *~)b) 4 <#+@1b- $ < $,"u9 +@) 4#?.$'"�� L,* ?@4 3i1� 
* " )�1 ?@? + & 9 =7+@-
-3< $ )�19E $,&75 )J*93N@#+ & 1�+ & 8§* " 3 $'9 +@* & + & -3< $ )�1 $'&75 8 " 1M< 4 1 & ) 6D" 1 ?.$A9 1 5�9 * 9 =71 - 9R"34 ) 934#"%$'?
5 1L-3) " +@< 9 +@* & *U8 9 =71 9 1	4 9347" 1 7 9 =#1 " 1b-3<6* & -31 9 * 9 =#1�-3< $A9 + $,?W?�6�?.$'"R2 1 Vn$ @y* " a ?W9 1 " - $,&75
-R3 $,?W? -3< $'9 + $'? 8 " 1=< 4 1 & ) 6 1	4 9 1 &:9n2 +;Lj1 $ < " 1b)�+@-31�+ & 8§* " 3 $A9 +W* & * & 9 =#1i<61 " +@* 5 +@)�+ 976 *U8
9 =71 9 154 934#" 19A i &�9 =#1�* 9 =71 " = $'&75 E 9 =71 " 1b-3<6* & -u1 9 * 9 =#1�-3< $A9 + $,?W?�6 -03 $'?@? a ?�9 1 " - $,&75
?.$'"R2 1�-3< $A9 + $,?W?�6 8 " 1=< 4 1 & ) 6 1	4 9 1 &j9�5 +.- 9 + &#2j4 +.-u= 9 1	4 9R4#" 1�1 ? 153i1 &:9 - $,&75 < " *�L�+ 5 1 $ 3i1 $,&
9 * )%= $'"%$ ) 9 1 " +�D�1 9 =#1 5 1 & -u+ 976 *98�1 ? 153i1 &:9 -MA 2 =#1�+ &:9 1 " 3i1 5 + $'9 1 Vn$ @6* " a ?W9 1 " - $'?@? *�I
-3+;3 4#?�9%$'& 1b* 4 -K3i1 $ - 4#" 1M3i1 &:9 -�*98 9 154 9 * & - $'&75 9 =71�+ " 5 +@- 93" +�@ 4~9 +@* & A

2 =#1,8 4#&75#$ 3�1 &:9R$'? + 5 1 $ E:+ &j9R" * 5~4 )J1 5 + & < " 1ML:+@* 4 -fI�* " PN@ 6 �j4#? 1b-RDb\0] � _�` $,&75 /01b)�P
\0] Ð	_�` E $,&75 - 9R$'9 1 5 @ 6 > $'? +;P $,&75 j�1 " * &6$ + & \0] Ð,Ð�_�` +@- 9 = $A9!� + & < " 1 $A939 1 &j9 +;Lj1bL�+.-u+@* & E
< " 1b)�+@-31D<y*j-3+ 9 +W* &7$'?t" 1 ?.$A9 +W* & -3=#+W<6-*@61 9 I�1b1 &
9 1	4 9 * & - $," 1 & * 9 +�3i<6* "u9%$'&:9 �6* &#?�6�5 1 & -3+OJ
9 +@1b-13 $A9u9 1 "  (A 2 =#1 5 +.-3) " +�3i+ &6$A9 +@* & @y1 9 I01�1 &i9 1	4 9347" 1L-dI�+ ?@? )�* & -3+@- 9 + &i$ Lj1 "%$'2 + &#2 *�L,1 "
9 =71 " 1L-u<y* & -31n*U8 9 =#1 5 +.) 9 +W* &7$'"Q6 1 ? 1M3�1 &:9 -MA

[ &n9 =71w1	4 $ 3i< ? 1�*U8 9 =#1�- 93"%$ I 9 154 934#" 1w+ & -u1 "u9 1 5 + &:9 * $ < $ <61 "t9 154 934#" 19E 9 =#1 5 +@-R) " +�3NJ
+ &7$A9 +W* & +@- $ )%=#+@15L,1 5�4 -u+ &#2�9 =#1 + & 8§* " 3 $A9 +@* & )�* & )�1 "R& + &72g9 =#1 9 1	4 9 * & -5E $'&75 3 $ + &#?�6 * &
9 =71�1 & 1 "32"6�5 1 & -3+ 976�" 1 ?.$A9 +�L,1 9 * 9 =#1�* " +W1 &:9R$A9 +W* & $,&75�9 =#1D-R) $'? 19Ad[ &75 1�1 5 E 9 =#1�1 & 1 "R296
5 +.- 9R" +�@ 4~9 +W* & *U8 9 =#1�< $ <61 " +.- & 1 $'"R?;6 )J* & - 9%$'&:9g$'9g$¡2 +�L,1 & -3) $'? 1l8§* "l5 +O:}1 " 1 &:9 * " +@1 & J
9R$'9 +@* & -ME $'&75 +@-0)J* & )J1 &j9R"R$'9 1 5 + &�9 =#1 L,1 "u9 +@) $'?�� )J1 ?W? -" $A9�? *�I $'&65 =#+ 2 =�-R) $,? 1L- $,&75 + &
9 =71lL,1 "39 +.) $,?t$'&75 =#* " +�D�* &j9%$'?
� )�1 ?@? -� $A9 + &j9 1 " 3i1 5 + $A9 1n-R) $,? 1L-5A



��
�����������
	���&��
������
�������Z
5
���
 ÐjÐ

������� H ���7� �Ac,^�[~ZLX]U]O�QT\%Y,QT\%ef\%`AhuV�hTU]Zb`	Zbv�hT{:\���V�[~ZbQgrs\%ORhTZ�QTe%� hT{:\�X]\Rv@h�Vb`:z QTU]aL{Ah ��abSjQT\%e
O%Z�QfQT\%efY~ZL`:zjewQT\%efY~\%ORhTU]rs\%Xdc�hTZghT{j\�efO�VbX]\%e0����V�`�z¡� � �

������� H ���#�0��\%O%Zb`:ekhfQTS:O3hTU�Zb`�ZbvthT{:\ � \%`:V�U�^DV�aL\ owUdhT{���� 
 
���X]\RvWh ��abSjQT\J��Vb`:z�� 
 
 
�VJhTZL^�e
�.QTU]aL{Ah ��abSjQT\J�3� � {:\�QT\%O%ZL`jekhfQTS:ORhTU]Zb`�U]eFZL[,huVbU]`:\�zlVbetVwhfQTS:`jO�V�hT\�z efS:^ ZbvjhT{:\�z,\%O%Zb^�Y~ZLefUdhTU]ZL`6�



Ð=� �������	��
���
�������������
�����
��

������� H ���#����QTU�abU]`�VbX�Y�V�Y~\RQ�Vb`:z ekhfQuV%o�hT\3�,hTS,QT\i^�ZLeTV�U]O	��������� � ���,x�X]\Rv@h�U]^DVbab\J��Vb`:z
QT\%O%Zb`:ekhfQTSjORhTU]ZL`:ewowUdhT{�� 
 
 
�VJhTZL^�e��.QTU]aL{Ah�U]^DVbaL\��3�

������� H �
	#� �'c,^�[~ZbX�U]O�QT\%Y,QT\%ef\%`AhuV�hTU]ZL`�Zbv6hT{:\0��Vb[~Z�Q�rs\%ORhTZ�QTe�v.Z�Q�hT{:\�hT\R�'hTSjQT\w^�ZLeTV�U]OL�tefO�VbX]\
���l��X]\RvWh�U]^DV�aL\J��Vb`:zi� © �.QTU]ab{'hwU]^DV�aL\J�3�



��
�����������
	���&��
������
�������Z
5
���
 Ð3�

������� H ���#� �'c,^�[~ZbX�U]O�QT\%Y,QT\%ef\%`AhuV�hTU]ZL`�Zbv6hT{:\0��Vb[~Z�Q�rs\%ORhTZ�QTe�v.Z�Q�hT{:\�hT\R�'hTSjQT\w^�ZLeTV�U]OL�tefO�VbX]\
������X]\RvWh�U]^DV�aL\J��Vb`:zi� � �.QTU]ab{'hwU]^DV�aL\J�3�

��� �o/ �F/7'1! x���� �0/0-�x�#(/7'$! �
n�1�+ &:93" * 5~4 )J1 5 =71 " 1 $ 3i1 9 =7* 5 9 *	)�* & - 93"R4 ) 9�$�5 1b)�*93i<6*:-u+ 9 +@* & *U8�+�3 $'2 1b-�+ &:9 * + 9 -
3 $ + & 8§1 $A9R4#" 1b-MA�n 1D-3=#*�I01 5�9 = $'9�9 =#+.- 9R"R$,& -08§* " 3_< " *�L�+ 5 1b- $ < " 1L)J+.-u1 $'&65 )�*93i< ? 1 9 1
)%= $,"R$ ) 9 1 " +�D $'9 +@* & *98 9 =#1i1 5#2 1b- $'&65
9 154 9R4#" 1�)�*93i<6* & 1 &:9 -l+ &�9 1 " 3i-�*98 ? *~) $'? +;D $A9 +@* & E
* " +@1 &:9R$'9 +@* & E7-R) $,? 1 $,&75	$ 3i< ? + 93475 1"A�/ 6 " 1L)J* & - 9R"34 ) 9 + &#2 =#+ 2 =(J L�+.- 47$,? < 47$'? + 976 +�3 $,2 1L-
I�+ 9 = L,1 "R6 8§1MI $'9 *"3i-ME&I01 $,? -3*i-u=#*�I01 5�9 = $A9�9 =7+@- " 1�< " 1L-u1 &j9%$A9 +W* & +.-�)J*93i< $ ) 9 A

B & * 9 =71 "�$j5 L $'&:9R$,2 1i*U8 > $'9 )%=#+ &#2 j 4#" - 4 + 9 +.- 9 =71Z>71	4~+�@#+ ? + 976 *98 9 =#1 5 +@) 9 +@* &7$,"R6
)%=#*j+@)�1 $'?@? *�I�+ &#2	9 * 154�< ? +.)J+ 9 1 ?;6 + &j9R" * 5~4 )J1 
������ ����� P & *�I ? 1 5~2 1�* & 9 =#1 8§1 $A9R4#" 1b-�*U8
*9@ � 1b) 9 ) ?@$ -3-31b-0+ &:9 * 9 =#1 5 +@) 9 +@* &7$,"R6¡9 *¡-u* ? Lj1n-3<y1b)J+;a6) L�+@-3+@* & < " *"@ ? 153¡-5A

! + " - 9 1	4~<y1 " +;3i1 &j9 -�* & +�3 $,2 1 5 1 & *j+@-3+ &72 - 4#2,2 1b- 9w9 =#1 4 -31l*98 $ =#+ 2 =#1 "�? 15Lj1 ? + & 8§* " J
3 $A9 +W* & * & 1 5~2 1b-�*"@ 9R$ + & 1 5 @ 6 $A9 *93 ? + & P�+ &72i9 * 5 +.-3) " +�3i+ &6$A9 1�+�3 $'2 1T8§1 $A9R4#" 1b-K8 " *93
& *j+@-319A

B¨< " *93i+.-u+ &#2
$ -3<61L) 9 *U8 9 =#+.-l3i1 9 =#* 5 +@-n+ 9 - $ < 9 + 93465 1 9 * 3i* 5 1 ? -3*93i1i1 $,"3?�6 L�+OJ
-3+W* & 3�1L)%= $'& +@-R3¡-�+ &�9 =#1 L�+.- 47$,? )J* "u9 1	4 $'&75 1L-u<y1b)�+ $,?W?�6�9 =#*j-31¡+ & Lj* ? L,1 5 + &�9 154 9R4#" 1
5 +.-3) " +�3i+ &6$A9 +@* & A 2 =71D> $A9 )%=#+ &72 j 4#" - 4 + 9 I�+ 9 = $ZVn$ @y* "�5 +.) 9 +W* &7$'"Q6�$ ) 9 - $ - $�? + & 1 $'"
a ?W9 1 " + &#2 8§* ?@? *�I01 5 @ 6�$�& * & J ? + & 1 $'" + 976 \�-31 ? 1b) 9 +@* & *98 9 =71N3 $ 4~+�3 $'? )J*�1	H�)J+@1 &:9 ` $,&75
-3*93i1 ? *~) $,? + & =7+;@#+ 9 +@* & -�+ & 9 =71 " 1�< " 1L-u1 &j9%$A9 +W* & \ 4 < 5#$'9 1 ` E�I�=7+@)%=�+@-TLj1 "Q6 -u+�3i+ ?.$'"�9 *
9 =71 " 1L)J1 &:9 3i* 5 1 ? *U8�1 $'"R?;6 L:+.-3+W* & 3i1b)%= $'& +.-03¡-�+ & L,* ? L,1 5 + &�9 154 9R4#" 1 5 +@-R) " +;3i+ &7$A9 +W* &
$'&65 + &:93" * 5~4 )J1 5 @ 6 > $'? +;P $'&75 j�1 " * &7$ \0] Ð,Ð5_�` A

Bl-�+ &:93" + & -3+.)�- 9 1�<6-�*98 9 =71�> $A9 )%=7+ &#2 j 4#" - 4 + 9 E 9 =#1L-u1 9 I0*Y8 4#&757$ 3i1 &:9R$,? *,<y1 "%$A9 +@* & -
$ <7<61 $'" - =#1 " 1D+ & $ L,1 "Q6�&7$A9R4#"R$,? I $c6 $ - $ )�* & -31M< 4 1 & )J1�*U8 9 =71 " 1 5~4#&65#$'& ) 6 *98 9 =#1
5 +.) 9 +W* &7$'"Q6 A ! + " - 9 E 9 =#1¡-u1 ? 1L) 9 +W* & *U8 9 =#1?@61L- 9 3 $A9 )%=#+ &#2 1 ? 1M3i1 &:9 *U8 9 =#1 5 +@) 9 +@* &7$,"R6



Ð5^ �������	��
���
�������������
�����
��

6 +W1 ?@5 - 9 =#1 $ 3i< ? + 93465 1 *U8 9 =#1,L,1b) 9 * " EA+ & ) ?@475 + &#2 + 9 -w-3+ 2,&�9 = " * 472 = 9 =#1�<#= $ -31�+ & 8§* " 3 $ J
9 +@* & A 2 =#+.-g)�* "R" 1L-u<y* &65 - 9 * $ 8 4#?@? I $ Lj1 " 1L) 9 +Oa6) $A9 +W* & E�@ 4~9 )�* &:93"%$'"Q6�9 * -3*93i1D* 9 =#1 "
I0* " P	+ & 9 =#1�- $ 3i1Na71 ?.5 E�+@-�)�*93b@7+ & 1 5 I�+ 9 = 9 =71¡<#= $ -31�1	4 93"%$ ) 9 +@* & $,&75 9 = 4 -TP,1b1�<7-
9 =71�1L-3-31 &:9 + $,? + & 8§* " 3 $A9 +W* & \�I01�- 9 + ?@? ) $'& 5 +@-R) " +�3�+ &7$'9 1 9 =#1 9 I�*i- 6 3i1 93" +@) $'?69 1	4 9R4#" 1L-5E
* & 1n)�*93i<y*j-31 5 *U8 9 =#1 " 1b<61 9 + 9 +@* & *U8 $ 3i+.) " *UJk< $A939 1 "3& > E $'&65�9 =#1n* 9 =71 " *U8 9 =#1 " 1�<&J
1 9 + 9 +W* & *U8 9 =#1�*j<#<y*j-3+ 9 1 3i+@) " *9J�< $'9u9 1 "R& Jk> ` A�[ 9 +@- $'? -u*Z@7+W* ? * 2 +.) $'?@?�6 < ?.$'4 -3+�@ ? 1�-u+ & )�1
j�* ?@? 1 & $,&75�� * &#& 1 " \R] Ð3�c_�` - 4#2,2 1b- 9 1 5�9 =#1�1	4~+.- 9 1 & )�1 *98l)J1 ?W? -�< $ + " -�+ & < 47$,5#"R$'934#" 1
<#= $ -u1�+ & 9 =#1i)J* "u9 1	4�A 8 1b)�* &75 E 9 =#1 4 < 57$A9 1�*U8 9 =#1 " 1b< " 1L-u1 &:9R$A9 +W* &�$A9 1 $ )%= - 9 1�< ? *UJ
) $,?W?�6	" 153i*�L,1L- 9 =71i)�*�1	H�)J+@1 &:9 -�*98 9 =#1 Vn$ @6* " 8 4#& ) 9 +@* & -TI�=#+@)%= 5 * & * 9 )J* "3" 1b-3<6* &75
9 * $,& *j< 9 +�3 $'? 3 $'9 )%= I�+ 9 = 9 =#1D-31 ? 1b) 9 1 5 +�3 $'2 1 8§1 $A9347" 1"A 2 =#+@-Y3�1L)%= $'& +@-R3 $ <7<61 $'" -
9 * @61 Lj1 "Q6 -3+;3i+ ?@$,"�9 * 9 =#1D+ &j9 1 "%$ ) 9 +@* & - $ 3i* &#2�9 =71 & 1 47" * & -�+ &
9 =#1D< " +�3 $'"Q6 L�+@- 47$'?
)J* "u9 1	4�E $ - 5 1b-R) " +;@y1 5 + & \0] Ð,Ð5_�` A 2 =#+@-T3i* 5 1 ? + &:93" * 5~4 )�1 9 =#1i+ & =#+;@7+ 9 +W* &�$ 3i* &#2 9 =#1
& 1 4#" * & - $ - $ -3+;3i< ? 1�)J* & -u1=< 4 1 & )�1g*98 9 =71n-31 ? 1b) 9 +@* & *U8 9 =#1l@y1b- 9�" 1L-u<y* &75 + &#2�& 1 4#" * &
\ 9 =71 5 +@) 9 +@* &7$,"R6 1 ? 1M3�1 &:9 + & * 4#" 3i* 5 1 ? ` 7�* & )J1 $ < " 1 5 *"3�+ &7$,&j9�& 1 4#" * & +.-�-31 ? 1b) 9 1 5 E
$'?@? 9 =#1 -3< 4#" +W* 4 - " 1b-3<6* & -u1L-¡+ & + 9 - & 1b+ 2 =�@y* 47" =#*�* 5 $'" 1 " 1M3�*�Lj1 5 E0< " 15Lj1 &:9 + &#2�9 =#1
)%=#*j+@)�1 *98 & 1 47" * & -bI�+.)%= $'" 1 & * 9 *j< 9 +�3 $'?@?;6�9R4#& 1 5 9 * 9 =71kL�+.- 46$'? - 9 +;3 4#?@4 -5A 2 =#+@-
? *�) $'? 1 & = $'& )�153i1 &:9 *U8 9 =#1 @y1b- 9i" 1b-3<y* &75 + &#2�& 1 47" * & +.- $ L $'" + $'&:9 *98 9 =71kI�+ &#& 1 " J
9R$ P,15J $,?W? 3i1b)%= $,& +@-R3_< " 15L�+@* 4 - ?;6 + &:93" * 5#4 )J1 5 + &�9 =#1 & 1 4#"%$'?}& 1 9 I�* " P ? + 939 1 "%$A9R4#" 1 $,&75
= 6 <6* 9 =#1 9 +�D�1 5 @ 6 / $'"R? *�I?7 � i 4#" <61 " )�1�< 9 +W* &�$," 1�) $'4 -31 5 @ 6�9 =#1 $ ) 9 +;L�+ 976 *U8 $�"R$'9 =#1 "
-R3 $,?W?~&�4 3N@61 " *U8 & 1 47" * & -�-u1 ? 1L) 9 1 5 8 " *93 $ Lj1 "Q6�?@$,"32 1�<y*,< 4#?@$'9 +@* & *U8}< " 1 5 *"3�+ &7$,&j9R?;6
-3+ ? 1 &:9 )J1 ?W? -� (A�>�* " 1�*�L,1 " E 9 =#1�+ &:9R" + & -3+@)0+ & =#+�@#+ 9 +W* &i?@$ I *U8 9 =#1*3 $A9 )%=#+ &72 < 4#" - 4 + 9w2 +�L,1L-
$'& 154~< ? +.)J+ 9 8§* " 3 4#?@$ 8§* "�9 =#1�+ &:9 1 "%$ ) 9 +@* & - $ 3i* &#2¡& 1 4#" * & - $ - 9 =#1�+ &#& 1 " < " * 5~4 ) 9 *U8
9 =71 5 +@) 9 +@* &7$,"R6 1 ? 153i1 &:9 -ME&I�=#+.)%= 5 *�1b- & * 9l5 1�<y1 &75 -�* &
$'&F6 < $,"R$ 3i1 9 1 " A

2 =#1 5 1L)J*"3�<y*j-3+ 9 +@* & *U8 9 1	4 9R4#" 1 5 +;3 $'2 1b-i< " *�L,1 5 9 =#1	1	H�)�+W1 &j9�5 +@-R) " +;3i+ &7$A9 +W* &
< " *,<y1 "39 +@1b-�*98 9 =#1Y3i1 9 =#* 5�$,&75 - 472,2 1L- 9 - 9 =#1g)J*93i< 4#9R$A9 +W* & *U8 $�9 154 934#" 1 2,"%$,5 +W1 &j9 @ 6
$'&�$ <#< " *j< " + $A9 1 <y*:* ? + &#2 *U8 9 =#1 2,"%$,5 +@1 &:9�" 1b-3<y* & -31b-18§* " 1 $ )%=�-R) $'? 1 $,&75 * " +@1 &:9%$A9 +@* & A
 *�I015Lj1 " E�+ & - 9 1 $,5 *U8 4 -3+ &72�$�2j"R$j5 +@1 &:9 )J*93i< 4#9 1 5 I�+ 9 = $ -R3�*�* 9 =#1 5 Lj1 " -u+@* & *U8 9 =#1
3 $A9 )%=#+ &72 < 4#" - 4 + 9D" 1�< " 1b-31 &:9R$'9 +@* & \q)�87A}] ÐjÐ�_�` E�I�=#+@)%= $ -3- 4 3i1b- $,&�$," @7+ 9R"R$," + ?;6 a�4�1 5
-R3�*�* 9 = & 1L-3-�< $'"%$ 3i1 9 1 " E�I�1 $'" 1�- 9R475&6 + &72 -3*93i1�) ?@4 - 9 1 " + &#2�9 1b)%= & +�< 4 1L-d@ $ -31 5 * &�9 =#1
4#& +;8§* " 3i+ 976 *U8 9 =71 $A9 *93 5 1 & -3+ 976 E 9 =#1 < " 1 5 *"3i+ &7$,&:9 * " +W1 &j9%$A9 +W* &�$,&75�9 =#1 $ 3i< ? + 93465 19A
n�1 9 =#1 & )J*"3i< 4~9 1 $g2,"%$,5 +@1 &:9 @y1 9 I01�1 &D9 =#1b-31 " 1 2 +@* & -MEcI�+ 9 =#* 4~9 3 $ P�+ &#2�$,&F6 
 �.��� �U���
$ -R- 4 3i< 9 +@* & * &�9 =71�+ " -u+�D�1"A
�������
	���
�������������������� 2 =#+.-$I�* " P?I $ -�- 4 <#<y* "39 1 5 @ 6�9 =#1�B ! i 8�� 2,"%$'&:9�! ^ ��� ��� J
� � J Ð J �7Ð ��� EFi S �P2,"%$'&:9 S �O� �#Ð5^ J � Ð J � J Ð ��� � $'&75 9 =#1 B ? 8 " 1 5�8~? * $'&
! * 47&75#$A9 +W* & A

� ��� ��!"���
�#���

] Ð	_ � Aw/01b)�P�E �Q2 154 934#"%$'? -31 2 3i1 &j9%$A9 +W* &  (E " 1b< " 1L-u1 &:9R$A9 +W* & + & <61 " )�1�< 9 +W* & E0/01L)�P � A
1 5 A;E*i "32:$'& +�D $'9 +@* & $,&75 � $ I " 1 & )�1 �w"R? @ $'4 3 Bg-3-3*~)J+ $A9 1b-ME  + ?@? - 5#$'? 19E�S A � A�E�<7<
� P 
 J �#Ð � A

] �c_ � A � $,4#2 3 $,& E �%$l& )J1 "u9%$ + &:976�" 1 ?@$'9 +@* & 8§* "�" 1b-3* ?@4~9 +@* & + & -3< $ )�19E,-3< $A9 + $,? J 8§1M< 4 1 & ) 6
$,&75 * " +W1 &j9 1 5 *,< 9 +�3�+�D�1 5 @ 6 9 I0*UJ 5 +�3�1 & -3+W* &7$'? L�+.- 47$,? )J* "u9 1	4sa ?�9 1 " -" �E'& �)( �.���
�D� �=��*-�h� E�L,* ? A � E~<7< ÐjÐ � � J Ð,Ð ���(E Ð �OP 
 A



��
�����������
	���&��
������
�������Z
5
���
 Ð 


] ��_ � A � $'4#2 3 $'& E ��� *"3�< ? 1 9 1 5 +.-R) " 1 9 1 ��� Vn$ @y* " 9R"R$,& -08§* " 3 @ 6 & 1 4#"%$'?�& 1 9 I0* " P~-
8§* " +;3 $'2 1 $'&7$,?;6 -3+@- $'&65 )�*93i< " 1b-R-u+@* &  (E ���������(�R
�� 
5�I��� *-���U� 
�� � �	�b� �(�������F�

��.�h�G�O
���
��D��� �3�Q��
�
�����
 E�B 8#8 jfJ � �(E�<#< ÐjÐ ���UJ ÐjÐ � �(E Ð �OP P(A

] ^U_ V A � $ L�+.-5E 8 A�> $,?W?.$A9�$,&75 > A1B,L,1 &7$'? 1 5#$ E ��� = $ *:-i+ & $j5#$ < 9 +;Lj1 $ <#< " *c4~+�3 $ J
9 +W* & -" �E 2 1L)%= & +.) $,?�� 1�<y* "39 E � *"3�< 4~9 1 "g8 )J+@1 & )J19E(Sl*�A ����
 EFBl< " + ? Ð ��� ^ A

] 
c_Q� A Vn$ @6* " E �R2 =71�* "Q6 *98n)�*93h3 4#& +@) $A9 +@* &  (E & �
���2
��������;���	���
���F
"� E*Lj* ? A � � E�<7<
^F� ��J ^ 
 � E Ð � ^ �(A

] � _ jdA � A  l4 @61 " E � j " * � 1b) 9 +@* & j 47" - 4 + 9  (E �=�(�)*-� �.
U� 
 � ������
�� � 
�� � ��
 EFLj* ? A Ð � E�Sl*�A � E
<#<�A ^ � 
 J ^ � 
 E Ð �OP 
 A

] �=_ �1A
	hA � * & 1b-ME � i &�$ )�* &�� 1L) 9347" 1 *U8   4 @61 " )�* & )�1 "R& + &#2 9 =71�)�* & L,1 "32 1 & )�1	*U8
< " * � 1L) 9 +W* & < 4#" - 4 + 9�" 1 2," 1b-R-u+@* &  (E �=�(� *-� ��
�� 
 ��������
�� � 
�� � ��
 E&L,* ? A Ð 
 EFS *�A � E�<#<�AP P � J�POP � E Ð �OP � A

] P _ � A � * & 1b-ME ��AUj $,? 3i1 " E � B & 15L $'?@47$A9 +W* & *98 9 I0*UJ 5 +;3i1 & -u+@* &6$'?&Vn$ @y* " a ?W9 1 " -�3i* 5 1 ?
*98�-3+�3�< ? 1 " 1L)J1�< 9 +�L,1ha71 ?@5 -�+ & ) $'9 - 9R" + $A9 1�)J* "u9 1	4  (E & ���b�5�&� � � � � 
�� ����� E1L,* ? A 
 P(E
<#<�A 
�� P�J 
�� ��E Ð �OP � A

] � _ / A �j4#? 1b-RD9E � A � A,/01 "R2 1 & E �R2 1	4 9 * & -ME 9 =#1*8 47&75#$ 3i1 &j9%$'? 1 ? 1M3i1 &:9 -�+ & < " 1 $A939 1 &:9 +;Lj1
L�+.-u+@* & $,&75 <y1 " )J1�< 9 +@* & *98 9 1	4 9R4#" 1L-" �E �=�(� ���	�����
� 
���������������� & � E � A � � E�<#<�A
Ð � Ð �UJ Ð � ^�
 E Ð �OP � A

] Ð ��_ 8 A�> $,?W?.$A9�$'&75�� A � = $'&#2 E � > $A9 )%=#+ &72 j 4#" - 4 + 9 I�+ 9 = 9 +;3i1	J 8 " 1M< 4 1 & ) 6¡5 +.) 9 +@* &6$'" J
+@1b-� (E ���������(�R
��2
5� ���m�G�O
���
��D��� �3�Q��
�
�����
 E � 1L)UA Ð ��� � A

] Ð,Ð	_ � A�> $'? +;P $'&75 jdA�j�1 " * &7$ E � j " 1 $'9u9 1 &:9 +�L,1 9 1	4 9347" 1 5 +.-3) " +�3i+ &6$A9 +@* & I�+ 9 = 1 $'"R?;6
L�+.-u+@* & 3i1b)%= $,& +@-R3¡-" �E)& � ( �.�����=�3�M� *-�Z� E�L,* ? A � E�Sl*�A 
 E�<#<�A � �O� J � ��� Ew> $c6
Ð ��� � A

] Ð=�c_ 8 At> $'" )J1 ? �u$ E � > $'9 =#1M3 $'9 +.) $,?�5 1b-R) " +W< 9 +W* & *98 9 =#1 " 1L-u<y* & -u1�*U8�-u+�3i< ? 1�)�* "39 +.) $,?
)�1 ?@? -� (E�& � ( �.�����=�3�M� *-�Z� E&L,* ? A ��� E(Sl*�A Ð,Ð E~<#< Ð=� � � J Ð � �O� E"S *�Lj153N@61 " Ð �OP � A

] Ð ��_Q� A BbA j�* ?W? 1 & E 8 A ! A � * &7& 1 " E � �g+@- 47$,? )J* "39 +.) $,?�& 1 47" * & - $ - ? *~) $'? +�D�1 5 -3< $A9 + $,? a ? J
9 1 " -" �E ���������(�R
�� 
	� ��� ��� 
��g�/� 
�����
��(�$
��.���������	�����	� � ��
 E 8 > � J Ð3� EFS *�A 
 Ej<7<
� � � J � � �(E Ð �OP � A

] Ð5^U_ > A � A 2�4#"R& 1 " E �Q2 154 934#" 1 5 +@-R) " +;3i+ &7$A9 +W* & @ 6 Vn$ @y* " 8 4#& ) 9 +@* & -� (E ��� ���;�
�������5���.� E
Lj* ? A 
�
 E~<7<�A ��Ð J P � E Ð � P��(E

] Ð 
c_ BbA / A(n $A9 -u* & E(B A � A�B = 4 3 $,5#$ E �," A�E � BP=#1	4 $,2 * &6$'? * "39 =#* 2 * &7$'? J�* " +@1 &:9 1 5 < 6�"R$ J
3i+ 5 $ - $ 3i* 5 1 ? *98�+�3 $'2 1 " 1b< " 1L-u1 &:9R$A9 +W* & + & L�+@- 47$'? )�* "39 154  �E ���������(�R
��2
5�
��� ���Z���9��� ��
�� E(L,* ? A � �(E(S *�A Ð E~<#<�A�� � J Ð � �(E �j$,& A Ð � P��(A



Ð � �������	��
���
�������������
�����
��

���R
���� � ��� 
 �,�5��
��Q
U���� )�* ? 1 � 1 &:93"%$'? 1 j $," +.-MEFBl<#< ? +W1 5 > $A9 =#153 $'9 +.)�-�� $ @6* "R$'9 * "R6 E
V�"%$'&75 1 ��*j+W1 5 1L-��l+ 2,& 1L-5E ! J � �"� � � � =��$'9 1 &6$c6 Jf> $,?@$ @ "R6 E !7"R$,& )J1
v@QuV�`:O%ZbU]e��0^DVbe%� \%O%Y7� vWQ

������ �2�(
��.�b��
����;
U�
� * 47"R$,&j9 [ & - 9 + 934#9 1�*U8�> $'9 =#1M3 $'9 +.) $,?�8 )J+@1 & )�1b-ME(S 1MI	�w* " P $l& +�L,1 " -3+ 976
��
#Ð E#>	1 " )�1 " 8:9R" 1b1 9 E�S 15I
�w* " P�E(S�� Ð3�O�#Ðc�
^DVbX]X�V�h��0U]^DV�aL\L� `Ac,S6� \�zjS


