
���������
	�������������
������������������ �!��	���"�$#����$�&%��
�"�$'����
��(��)�
���*���$�+���,'-��	��$./�0��(�	��$����

132547698;:=<->/:=?�@*<A:CBD@

EGF�HJILKNMPODQ/RDSUTWVYX9Z[S]\_^V�`aF*X9SbZdc_OfePX9ghV$i_VkjUFLEGSbHJVYX[\=^VWOflWmWnWe�o=OAp=\[qsrkVYRhSbZ;ODtDXuF�RDv;V

w�xay;z;{�|f}�zW~
� F*�=SURD��SbR�\9I�F�v;v;I�ghR�\k\9�DV�T�F�jbghV�I��3\9�DX9V�F�\9ZkSbZkRhI*\�Z�\uF�RhihF*Xui�SbR
v;I��
�hg_\9VYX$�/I��DX9IW�*XuF��
Z;����F�R���Z�\[XuF�\9V;�WSbV;Z$v�F*R�HJVgDZ[V�i�\9I�\uF��WV�\9�hV�TWF*jbghV
I*�k\9�DX9V�F�\9Z�SUR�\9I�F�v;v;I�ghR�\��!��V���F�iDV�Z[IW�
V�VY�_�JVYX9Sb�
V;R�\9Z\9I�v;IW�
�hF*X9V�X9VYjUV5q
T�F�R�\$Z�\[XuF*\9VY�WSbV;Z;� � �hV
T�F�jbgDV
I����fTWV
Z[ghHDqs�WF��
V;Z$F�X9V�XuF*Rfi_IW�
j]��v5�DIWZ[V;RAOaF�Rhi
\9�DVPZ�\[XuF�\9V;�WSbV;Zd�hjUF;��SbR�\9�DV;Z[V$SURhiDV;�JVYRfiDVYR=\�Z[gDHDqs�CF*�
V;Z;�J��F�vu��Z[ghH_qs�CF��
V/�fF�Z
��IWgDX/jbV�F�TCV;Z;�JI�RhV$jbV�F�TCVF���\9VYXd\N�"I�EGVY��\k�
I�TCV;Z;ODIWRDV�F���\9VYXkF�EGVY��\[q���Sb�W��\dv;IW�Lq
HDSURhF*\9SbIWRAO IWRDVF���\9VYX���Sb�W��\[q�EGVY��\�F*Rfi�IWRDVLF���\9VYX/�dSb�W��\[qs��SU����\�� M¡HDX9g_\9VP��I�X9v;V
F*�h�DX9IWF�vu��\[X9SbV;ZkF*jUj��JIWZ[Z[SbHhjbVP�
I*TWV;Z;�fKs\/SbZ�\9SU�
V�vYIWRhZ[gD�
SbRh�DOhHhg_\/S]\��fRfi_Z�\9�hV
HJV;Z�\��
I�TCVW��M�RF*�h�DX9IWF�vu�\9�fF�\3iDI�V;Z!RhI*\a\uF��CV�\9�_X9V�F*\9Z!SbR�\9IkF*v;v;IWgDR�\���Sbjbjh�DjUF��
\9�DVPHJVYZ�\/�
I�TCVWODIWRDj]��\uF��=SbRh�
SbR�\9I�F�vYv;IWgDR=\�\9�hV$I��h�JIWRDV;R�\�jUI�v;F�j!F�RDZ���VYX��h��V
�hF�TWV�iDVY�hRhV�i
\N�"ILZ[ghvu��Z�\[XuF*\9V;��SUVYZ;� ¢���I�TCV/\9�hF*\�iDI�RhI*\�\uF��CVk��Sb�W��\�IW�_\9SbIWRhZ
SbR�\9IF*v;v;I�ghR�\�F�Rhi���F*�h��I�TCVd\9�hF*\�TCV5X[�LX9IWgD�W�hj]��F*�h�_X9I��_Sb��F*\9VYZ"\9�hV�\9V;�
�JVYX[q
F�\9gDX9VW��MdR�F��D�DX9IWF�vu�HfF*Z[V�i�I�R�\9�DV"RhI*\9SbIWRI*�JZ[V;R�\9V"vYj�F*Z[Z[S]�fV;Z3Fd�
I�TCV3F�Z!Z[V;R�\9V
���DV;R�\9�hV�T�F�jbghV$I*�a\9�hV�\9�DX9V�F�\dF�Z[Z[I�v;SUF*\9V;i�\9IL\9�DV��
I*TWV�SUZ���X9V;F*\9VYXd\9�fF�R�\9�hV
T�F�jbghV�I*��\9�hV�HJV;Z�\P�
I�TCVW�A��V
�fF�TCV
\9V;Z�\9V;i£\N�"I�Z�\[XuF*\9V;��SUVYZLHfF*Z[V�i�IWR�Z[VYR=\9V��
p=V;R�\9VL�gDjb\9Sb�DjUSbV;Z�H���¤�\9�DVLT�F�jbghVLI*��iDI�ghHhjbVLZ[VYR=\9V�
I*TWV;Z;OGF�Rfi�H���\N��I�\9�hV
Z[V;R�\9V$�
I�TCV;Z;�Jp_V;R�\9V�¥¦F�j]��F��_Zdv5�DI�IWZ[V�iDIWgDHhjbV$Z[V;R�\9V$�
I*TWV;Z��hX9Z�\�Oh\9�DV;R�Z[V;R�\9V
�
I�TCV;Z;OA\9�hVYR��WI*\9V��
I�TCV;Z;� � �hV���F�� � �DX9V�F�\LZ�\[XuF*\9VY����Z[VYjUVYvY\\9�DV
HJV;Z�\PZ[ghHDq
�WF��
VPH=��v;IW�
�hF*X9SbRh��Z[gDHDqs�CF*�
V;Z�\uF*�=SURD�
\9�DX9V�F�\9ZkSbR=\9I�F*v;v;IWgDR�\�� MdRhi��fRfF*jbjb�
�"V�F�jbZ[I�ghZ[V;i§\9�hV � �hVYX9�
ICp=\[XuF*\
F�Rfi-\9�hV�¨dI�\5p�\[XuF*\
Z�\[XuF�\9V;�WSbV;Z�F�Z�iDV5�fRhV;i
H��¢"VYX9jbV;��F��
�G�W�a�D�JV5X9SU�
VYR=\uF*j_X9VYZ[ghj]\9Z"Z[�DI��§\9�fF�\���F�� � �DX9V�F�\�O � �hVYX9�
I�Z�\[XuF*\
F*Rfi�¨/I*\5p=\[XuF�\/�JVYX[��I�X9�©��V;jbjª�A¢���I�TCV�\9�hV$Z�\[XuF�\9V;����vYIW�
�
IWRDj]��gDZ[V�i�SbR�v;gDX[q
X9V;R�\d�/I
�_X9IW��XuF*�
Z�Z[v;I�X9V;Z�I�Rhj]��cW«W¬I*�3®/�D\9Sb��F�jª�

¯ °h±�²J³ ´�µ�¶P·�² ¸9´�±

¹[<¦º¦4�< <A4�< »¼º½:C¾J6§¿�À�Á�Â/>dÃD<hÄk:C¾_Â�Å/@�25Æ�@*Ç�:=È�ÉÊ:_<AË¦ÌÍ ¾ÎË @�ÏA< @½1kÐ @*2YÈ�ÃD6u852;:�8�:_6�:
»_2;:=É Ð 47Ñ*:_ÆA8YÃfÃ_Æ�85ÐA:=8$Ñ*:=<£ÒG@LÍA65@�Ë�85Ã�@*B�:_Æ�ÍA:=85@�85Ð @8Y@*È�ÉG@�2Y:=85Í 2Y@Ã=Ó":�É�ÃD654U8Y4�ÃD<!ÔJ1kÐ @*¾
:=Æ76uÃ-ËJ@*ÏA< @�89ÄdÃ§6u852;:�8Y@*»D4�@W6L85Ã§Ñ*Ã_È�Ò 4�<A@�85Ð @�25È�Ãh698Y2Y:=8Y6
Ã_ÓPËJ4UÕÖ@*2Y@*<h8�»h:=È�@�6�6uÃ-:D6
8YÃ
Ñ;Ð ÃfÃD65@$85ÐA@Ò�@�6u8�»D:_È�@�85Ã�É Æ7:C¾�4�<�Ô 1kÐ @�È�ÃD25@L6u4�È�É Æ�@ÃD< @4�6k×$Ã_8Y6u852;:�8WÔh¹�8$Ñ*Ã_<A654�6u8Y6/4�<
É Æ�:C¾f4�< »P4�<
8YÐ @d»h:=È�@�Ä�4�85Ð�85Ð @/Ð 4�»_Ð @W698"85@�È�ÉG@�2Y:=85Í 2Y@_ÔC1kÐ @/Ã=85ÐA@*2"Ã_< @d4�6"1kÐ @*2YÈ�ÃD6u852;:�8WÔ
¹�8
Ñ*Ã_<A6547698;6P4�<½:DË ËJ4�< »£85Ð @�25È�Ã_»D2Y:_É ÐA6$85Ã�Ñ;Ð ÃfÃD65@�85ÐA@�»h:=È�@�8YÃ�É Æ�:C¾�4�<!Ô!1kÐ @�»_Ãh:=Æ"Ã=Ó
85Ð 476/ÉA:=É�@*2/4�6�85Ã�:=<A:_Æ�¾f?�@$85ÐA@P4�<D8Y@*2Y@�6u8dÃ_Ó!85Ð @W6u@P89ÄdÃ�698Y2Y:=85@�»_4�@�6�ÓØÃD2/Ñ*Í 2Y25@�<D8/Ñ�Ã_È�É Í 85@*2
ÌÃ�ÉA25ÃD»_2;:=È�6*ÔfÙ-:_<h¾�ÌÃ�ÉA25ÃD»_2;:=È�6*Âh4�<AÑ�Æ�ÍAËJ4�< »�65Ã_È�@LÃ=Ó�8YÐ @
Ò�@�6u8kÃD< @�6�Â ËJÃ�< Ã_8�8Y:=ÇD@
85Ð @
8Y@*È�É�@*2;:�85ÍA25@
4�<h85Ã�:_Ñ�Ñ�ÃDÍ <h8�ÓØÃ_2PÑ;Ð ÃfÃh6u4�< »�:�È�Ã�B_@_ÔJº½@�ÐA:CBD@L@�ÚJÉG@�254�È�@*<h85@WË�Ä�4U8YÐ
ËJ4UÕÖ@*2Y@*<h8P6u852;:�8Y@*»_4�@�6�Âh85ÐA:=8PÑ�ÃD252Y@�65ÉGÃD<AË�8YÃ�85Ð @�6u852;:�8Y@*»_4�@�6/ÍA65@�Ë�4�<ÛÑ�Í 2Y25@�<h8kÉA25ÃD»_2;:=È�6*Ô
¹[<-85ÐA@�65@�Ñ*Ã_<AË-65@�Ñ�854�Ã_<!Â�8YÐ @�Ë 4�2Y@�Ñ�8�8YÐ 25@W:�8;6$8YÐA:�8LÄd@�25@�ÍA65@�Ë-4�<§ÃDÍ 2@�ÚJÉG@�254�È�@*<h8Y6

:=2Y@
É 25@W6u@�<h85@�Ë!ÔA1kÐ @
8YÐ 4�2;ËÛ65@�Ñ�8Y4�ÃD<ÛËJ@�6YÑ�2Y4�Ò�@�6$85Ð @�85Ð 2Y@�:=8P698Y2Y:=85@*»D4�@W6�Ä/@
ÐA:CB_@
@*ÚfÉ�@*2Y4�Ü
È�@�<h85@�Ë!ÔA1kÐ @LÓØÃ_ÍA2u8YÐ�65@�Ñ�854�Ã_<�ËJ@�8;:=4�Æ�6�@*ÚJÉG@�254�È�@*<h8Y:_Æa25@W6uÍ Æ�8Y6�Ô



� �Ê¸u³���·�²����$³��	�3²�


B=0 D=−16C=−6A=4

���� ~��f~ �dVY�DX9V;Z[V;R�\uF�\9SUI�R�I��aFLiDS]X9V;vY\�\9�_X9V�F*\��

1kÐ @*2Y@�:_25@����
É�Ã_4�<h8Y6dÃ=Ó!8Y@*2Y254�85ÃD25¾�ÓØÃ_2kÅdÆ7:_Ñ;Ç�4�<�8YÐ @��"4�»_Í 2Y@�� ÂDÄ�Ð 47Ñ;Ð£Ñ*Ã_2Y25@W6uÉ�Ã_<GË 6
85Ã85Ð @k2YÃfÃ=8�Ã=Ó 8YÐ @/852Y@*@k25@�É 2Y@�65@*<h854�< »$8YÐ @�ËJ4�25@WÑ�8"85Ð 2Y@�:=8�Ã_ÓA8YÐ @��34�»_ÍA25@À_Ô�1kÐ @�25@k:=2Y@�À��
ÉGÃD4�<h8Y6�Ã=Ó�8Y@*2Y254�85ÃD25¾�ÓØÃ_2Pº¦ÐA4U8Y@_ÔÖ1�@�252Y4U8YÃ_2Y¾�476�Ñ*Ã_Í <h8Y@�Ë�Ä�4�85ÐÛ8YÐ @�>dÐ 4�< @W6u@�6u89¾fÆ�@DÂGÒ�Ã=8YÐ
@*È�ÉJ89¾½4�<h85@�2Y65@�Ñ�854�Ã_<A6�:=<AË :_Æ�4�B_@�6u85ÃD< @�6�:_25@�Ñ*Ã_Í <h8Y@�ËaÔ��P6�Å/Æ7:_Ñ;Ç 4�6�85Ð @���@�Óª8�É Æ�:C¾D@*2WÂ
85Ð @�Æ�ÃJÑ*:_Æ3ÒG:=Æ7:=<AÑ*@�Ã=Ó�8Y@*2Y254�85ÃD25¾£4�6���É�Ã_4�<h8Y6PÓØÃ_2�Å/Æ7:_Ñ;ÇÖÔG1kÐA4�6�25@*ÓØ@*2Y@*<AÑ*@�B�:=Æ�Í @�476�ÍA6u@WË
85Ã�Ñ�ÃDÈ�É ÍJ85@8YÐ @�ËJ4�Õ�@�25@�<AÑ�@W6�:�Óª85@�2�85ÐA@LÓØÃ_Í 2�É�ÃD6Y6u4�Ò Æ�@
6u@! DÍA@*<AÑ*@�6/85ÐG:�8P:=2Y@L:=<A:_Æ�¾f?*@WËaÔ

���� ~#" ~�� �DV��JIWZ[S]\9SbIWR�F�\�\9�hV/X9I�I*\/I*�Ö\9�hVk\[X9V;V��

¹[<Û85Ð @�ÏA»_ÍA25@%$ Â 8YÐ @*2Y@�:_25@%�&��É�Ã_4�<h8Y6�Ã=Ó�85@�252Y4�85Ã_2Y¾£ÓØÃ_2�Å/Æ7:_Ñ;Ç�:�Óª8Y@*2�85Ð @�6u@! hÍ @*<AÑ*@
ÓØÃ_Æ�Æ�Ã�Ä�4�< »k85ÐA@�89ÄdÃ$Å/Æ7:_Ñ;ÇPÈ�Ã�BD@�6Ö4�<�:k25Ã�Ä
Ô�1kÐ @�25@�:_25@�À('kÉGÃD4�<h8Y6�Ã=Óh85@�252Y4U8YÃ_2Y¾�ÓØÃ_2�º¦Ð 4U8Y@_Ô
1kÐ @PÆ�ÃJÑ*:=ÆGÒA:=Æ7:=<GÑ�@$Ã_Óa85@*2Y2Y4U8YÃ_2Y¾�476PÀDÀ$ÉGÃD4�<h8;6�ÓØÃD2dÅ/Æ�:DÑ;ÇÖÔ_º¦Ð @�<�4U8k476�Ñ�ÃDÈ�ÉA:=2Y@�Ë�8YÃ�85ÐA@
85@*2Y2Y4U8YÃ_2Y¾ B�:=Æ�Í @�:�8�8YÐ @�25ÃfÃ=8WÂ!8YÐ @�Ë 4UÕÖ@*2Y@*<AÑ*@�476)' ÉGÃD4�<h8;6�ÓØÃD2�Å/Æ�:DÑ;ÇÖÔ"1kÐ @�25@*ÓØÃ_2Y@�85ÐA@
Ñ�Ã_2Y2Y@�65ÉGÃD<AËJ4�< »�Æ�@�:=Ó�4�< 85ÐA@�852Y@*@_Â�8YÐ @�Æ�@*Óª85È�ÃD6u8
Æ�@W:�ÓdÆ7:=Ò�@*Æ�@�Ë���Âa476
:_6Y65ÃfÑ*4�:=85@WË�85Ã�85ÐA@
BC:_Æ�ÍA@�'AÔ
¹[<Û85Ð @�ÏA»_ÍA25@*'AÂ 8YÐ @*2Y@�:_25@%�+$�É�Ã_4�<h8Y6�Ã=Ó�85@�252Y4�85Ã_2Y¾£ÓØÃ_2�Å/Æ7:_Ñ;Ç�:�Óª8Y@*2�85Ð @�6u@! hÍ @*<AÑ*@

ÓØÃ_Æ�Æ�Ã�Ä�4�< »�85Ð @�Å/Æ7:_Ñ;Ç-:_<AË-8YÐ @�º¦Ð 4�85@�È�Ã�BD@�6�ÔÖ1kÐA@*2Y@�:_25@�À!,�É�Ã_4�<h8Y6
Ã_Ó�85@�252Y4�85Ã_2Y¾ÛÓØÃD2



1

2 3

5

4

���� ~��A~G� �hV�Z[V���ghVYRhv;V/��IWjbjbI���SURD�
\N��IL¢"jUF�vu���
I�TCV;Z;�

º¦Ð 4U8Y@_ÔJ1kÐ @�Æ�ÃJÑ*:_ÆAÒA:_Æ�:_<AÑ�@�4�6 �LÉ�Ã_4�<h8Y6�ÓØÃ_2dÅ/Æ7:_Ñ;ÇÖÔD1kÐA@�ËJ4�Õ�@�25@�<AÑ�@�Ä�4U8YÐ�8YÐ @�654U8YÍA:�8Y4�ÃD<
:�8�85ÐA@2YÃfÃ=8�476�� Â Å�����4�<£85ÐA@ �34�»_ÍA25@�À_Ô

1

23 4

���� ~���~A� �hV�Z[V���gDV;Rhv;VkF*��\9V5XkFL¢3j�F*v5��F�Rhi�F�� �hS]\9V��
I�TCVW�

¹[<Û85Ð @�ÏA»_ÍA25@ �JÂ 8YÐ @*2Y@�:_25@%�	��É�Ã_4�<h8Y6�Ã=Ó�85@�252Y4�85Ã_2Y¾£ÓØÃ_2�Å/Æ7:_Ñ;Ç�:�Óª8Y@*2�85Ð @�6u@! hÍ @*<AÑ*@
ÓØÃ_Æ�Æ�Ã�Ä�4�< »�85Ð @�º¦ÐA4U8Y@�:=<AË§85Ð @�Å/Æ7:_Ñ;Ç-È�Ã�BD@�6�ÔÖ1kÐA@*2Y@�:_25@�À�
�É�Ã_4�<h8Y6
Ã_Ó�85@�252Y4�85Ã_2Y¾ÛÓØÃD2
º¦Ð 4U8Y@_ÔJ1kÐ @�Æ�ÃJÑ*:_ÆAÒA:_Æ�:_<AÑ�@�4�6PÀPÉ�Ã_4�<h8Y6�ÓØÃ_2dÅ/Æ7:_Ñ;ÇÖÔD1kÐA@�ËJ4�Õ�@�25@�<AÑ�@�Ä�4U8YÐ�8YÐ @�654U8YÍA:�8Y4�ÃD<
:�8�85ÐA@2YÃfÃ=8�476kÜ ,AÂG>��PÜ ,�4�<£8YÐ @ �"4�»DÍ 2Y@�ÀDÔ
¹[<Û85Ð @�ÏA»_ÍA25@%, Â 8YÐ @*2Y@�:_25@�À!��É�Ã_4�<h8Y6�Ã=Ó�85@�252Y4�85Ã_2Y¾£ÓØÃ_2�Å/Æ7:_Ñ;Ç�:�Óª8Y@*2�85Ð @�6u@! hÍ @*<AÑ*@

ÓØÃ_Æ�Æ�Ã�Ä�4�< »�85Ð @L89Ä/Ã�º¦ÐA4U8Y@
È�Ã�BD@�6�ØÄ/@LÃ_< Æ�¾�Ñ�ÃDÍ <h8k85Ð @�6Y:=È�@4�<h85@�2Y65@�Ñ�854�Ã_<A6�:D6dÓØÃ_2k85ÐA@
ÉGÃh6u4�854�Ã_<�:�8�8YÐ @�2YÃhÃ_8�6uÃ
:_6"8YÃ
ÒG@$Ñ*Ã_Ð @�25@�<h8�Ä�4�85Ð�8YÐ @�Ã=8YÐ @*2�Ñ�:=Æ7Ñ�Í Æ7:�8Y@�Ë�B�:=Æ�Í @�6���ÔD1kÐ @*2Y@
:=2Y@ ��'LÉGÃD4�<h8;6�Ã=Ó�85@�252Y4�85Ã_2Y¾
ÓØÃD2�º¦Ð 4�85@_Ôh1kÐ @$Æ�ÃJÑ*:=ÆAÒA:=Æ7:=<AÑ*@�4�6�
LÉGÃD4�<h8Y6�ÓØÃ_2�º¦ÐA4U8Y@_ÔD1kÐA@
ËJ4UÕÖ@*2Y@*<GÑ�@
Ä�4�85Ð�85Ð @�654�85ÍA:=854�Ã_<�:�8�85ÐA@2YÃfÃ=8�476kÜYÀ!, Â����PÜYÀ!,�4�<£85Ð @ �"4�»_Í 2Y@�À_Ô
�P4�25@WÑ�885Ð 2Y@�:=8Y6L:=2Y@�Ñ�Ã_È�É�ÃD65@�Ë§Ã=Ó�ÓØÃDÍ 2LBC:_Æ�ÍA@�6�Â ��Â!ÅÂ3> :=<AË���Ôaº @�:_6Y65Í È�@�Ä/@

:=Æ�Ä/:C¾J6dÐA:CB_@������������ �ÛÔ � ËJ4�25@WÑ�8k85Ð 2Y@�:=8/476/< Ã=8Y@�Ë� ��Â ÅÂb>�Â ����Ô��AÃ_2k@�Ú :=È�É Æ�@_Â
85Ð @�ËJ4�2Y@�Ñ�8k8YÐ 25@W:�8$Ã_Ó�85ÐA@ �34�»_ÍA25@�ÀL4�6$< Ã=8Y@�Ë! 'GÂ �AÂ Ü , Â ÜYÀ!,"��Ô



1

2

34

56

7

8

���� ~��A~A� �hV�Z[V���gDV;Rhv;VkF*��\9V5XkF�� �hS]\9V�F�Rhi�FL¢"jUF*v5���
I�TCVW�

1

2

3

4

5

���� ~��A~A� �DV�Z[V���ghV;RDv;V�F���\9VYX�\N�"I� �hS]\9Vk�
I�TCVYZ;�



� ���$³��	�3²�
��d²J³��"² ����¸ � 


¹[<Û85Ð @�»D:_È�@�Ã=Ó�ÌÃAÂG85Ð @�25@�:=2Y@�È�Í Æ�854�É Æ�@�Æ�ÃJÑ*:=Æ"4�<AËJ@*É�@*<GËJ@*<h8654�85ÍA:=854�Ã_<A6$85ÐA:=8Ñ*:_<-Ò�@
È�ÃJËJ@�Æ�@WË ÍA654�<A»§ËJ4�25@WÑ�8�8YÐ 2Y@�:�8;6*Ô�Ì4�BD@*< È�Í Æ�854�É Æ�@�:CB�:=4�Æ�:_Ò Æ�@£ËJ4�2Y@�Ñ�8�85ÐA25@W:�8Y6�Ã_<¼: ÌÃ
ÒGÃh:=2;ËaÂ�Äd@ÛÉA25ÃDÉGÃh6u@ÛËJ4�Õ�@�25@�<h8�698Y2Y:=85@*»D4�@W6�85Ã Ñ;Ð ÃfÃh6u@Û:=È�ÃD< »½85Ð @�8YÐ 25@W:�8;6*Ô � Ë 4�2Y@�Ñ�8
85Ð 2Y@�:=8�476�:_Æ�65Ã�Ñ*:_Æ�Æ�@�Ë§:�65Í ÒJÜ�»D:=È�@DÔAº½@�ÃD< Æ�¾ÛÑ*Ã_<A654�Ë @*2$8YÐ @�Ñ*:_65@�Ä�Ð @�25@�85Ð @�ËJ4�Õ�@�25@�<h8
6uÍ Ò ÜN»h:=È�@�6�:_25@�4�<AËJ@�ÉG@�<AËJ@*<h8WÔh1kÐ @PÉ 25@W6u@�<h85@�Ë�6u852;:�8Y@*»_4�@�6�:=2Y@/4�<A65É 4�25@WË�Òh¾�85ÐA@PÑ�Í 2Y2Y@*<h8
698Y2Y:=85@*»D4�@W6/4�È�É Æ�@*È�@*<h8Y@�Ë�4�<ÛÑ*Ã_È�É ÍJ8Y@*2PÌÃ�É 2YÃ_»D2Y:_È�6�Ô

����� 	�
����������������
��	��������������! "���#�%$&(')���%$+*%�%,� -�

. <AÑ�@�85Ð @�ËJ4�25@WÑ�8�85Ð 2Y@�:=8476LÑ�Ã_È�É Í 85@�Ë-ÓØÃ_2L:�É�ÃD654U8Y4�ÃD<!Â�85Ð @�:_6Y65ÃfÑ*4�:=85@WË�85Ð @�25È�ÃD»_2;:=É Ð
Ñ*:=<�ÒG@LÑ�ÃDÈ�ÉAÍJ85@WË�:_6d@�ÚJÉ Æ7:=4�< @WË�4�< ¿�À�Á�Ôh1kÐ @�85ÐA@*2YÈ�ÃD»_2;:=É Ð�4�<�8YÐ @ �34�»_ÍA25@��LÐA:D6dÒ�@*@�<
Ò Í 4�ÆU8
Ä�4�85Ð 85Ð @  'GÂ �AÂ Ü , Â Ü;À(,"�k85Ð 2Y@�:=8�ÔÖ¹�8
4�6LÒ ÍA4�Æ�8
Òh¾-Ë 2Y:CÄ�4�< »�89Ä/Ã�Æ�4�< @�Ä�4U8YÐ0/-1�'�:_<AË
2 /-1�'£:_< »_Æ�@�6$ÓØ25ÃDÈ 85Ð @�B�:=Æ�Í @�6�Ã=Ó � :_<AË§Å� ����'�:_<AË-Å�����ÐA@*2Y@���Âa6u85ÃDÉ É 4�< »�Ä�Ð @�<85Ð @�89Ä/ÃLÆ�4�< @W6�4�<D8Y@*2;6u@WÑ�8WÔ_1kÐ @$6Y:=È�@$ËJ2;:CÄ�4�< »L476�ËJÃD< @kÓØÃ_2/>¼:=<GË � N>��PÜ ,L:=<AË ���PÜYÀ!,
Ð @*2Y@���Ô!1kÐ @*< 85Ð @�Æ�@�Óª8�ÉA:_2u8
Ã_Ó�85ÐA@ �>�Â ����85ÐA@*2YÈ�ÃD»_2;:=É Ð§4�6L2YÃ=8;:�85@WË-Ã_Ó�/-1�'GÂ!:=<AË§85ÐA@
254�»_Ðh8�ÉA:=258�Ã=ÓP8YÐ @  ��Â Å���85ÐA@*2YÈ�ÃD»_2;:=É Ð¼4�6�2YÃ=8;:�85@WË Ã_Ó 24365 1�'AÔ�1kÐ @�4�<h85@�2Y65@�Ñ�854�Ã_< Ã=Ó85Ð @W6u@�89Ä/Ã£Æ�4�< @�6
»D4�BD@�6�85ÐA@�85@*È�É�@*2;:�8YÍ 25@�Ã_Ó�85ÐA@�ËJ4�2Y@�Ñ�8L85Ð 2Y@�:=8LÃD<½85Ð @�B_@�2u8Y4�Ñ�:=Æ�:=Úf476�Â
:=<AË�85Ð @LÈ�@�:_<£Ã_Ó�8YÐ @
ËJ4�2Y@�Ñ�8k85Ð 2Y@�:=8/ÃD<�8YÐ @LÐ Ã_2Y4�?�Ã_<h8Y:_Æ�:=ÚJ4�6�Ô 1kÐ @  'GÂ �AÂ Ü , Â ÜYÀ!,"��Ë 4�2Y@�Ñ�8
85Ð 2Y@�:=8kÐG:_6�:�85@�È�ÉG@�2Y:=85Í 2Y@LÃ=Ó�,AÔ ��:_<AË�:�È�@W:=<�BC:_Æ�ÍA@
Ã=Ó�Ü 'AÔ �JÔ

−16 −6 0 4

T

M

���� ~!7J~A� �hVk\9�hV5X9�
IW��XuF*�h���7I�X�\9�hVkiDS]X9V;vY\�\9�DX9V;F*\98ª¤DO :=O q�o=O q<;;o>=5�

���@? 	�
�0AB�-�!CD���%,�EF�G�>�%�G���6H

1kÐ @ . ÉJ8Y4�È�:=ÆG698Y2Y:=85@*»D¾
8Y:_Ç_@W6�:LÒ 2YÍJ85@kÓØÃD2YÑ*@$:=É É 2YÃD:DÑ;Ð�8YÃ
85Ð @PÉ 25ÃDÒ Æ�@*È Ã_ÓGÏG<AËJ4�< »
85ÐA@
ÒG@W698$È�Ã�B_@L:=È�ÃD< »�È�:_<h¾�4�<AË @*É�@*<AËJ@�<h8$»D:=È�@W6*ÔJ1kÐ @
Ò 2YÍJ8Y@�ÓØÃD2YÑ*@
:=É É 2YÃD:DÑ;Ð�ËJ@�B_@*Æ�Ã_ÉG6
:Û852Y@*@�852Y¾f4�< »½:=Æ�ÆdÉ�ÃD6Y654�Ò Æ�@�È�Ã�BD@�6�:=8�@W:_Ñ;Ð < ÃJËJ@£Ã=Ó�8YÐ @�8Y25@�@_Â�:=<AË¼4U8�ËJ@*BD@*Æ�Ã_ÉA6�85ÐA@



852Y@*@�Í <h854�Æ�< Ã È�Ã_2Y@£È�Ã�B_@W6�:=2Y@�:CB�:=4�Æ7:=Ò Æ�@_Ô�1kÐ @�<fÍ È�Ò�@*2�Ã_Ó�É�ÃD6Y6u4�Ò Æ�@£È�Ã�BD@�6�B�:=2Y4�@W6
ÒG@*89Äd@�@*< �Û:=8�85ÐA@�Ò�@*»_4�< < 4�< » Ã=Ók85Ð @�852Y@*@�:_<AË �-:=8�85ÐA@�Æ�@�:CB_@W6*Ô31kÐ @£ËJ@�ÉJ85Ð¼Ã=Ó�85ÐA@
852Y@*@L4�6/Í <A4UÓØÃD25È :_<AË£4�6LÀ���:D6�89Ä/Ã�È�Ã�BD@�6k:=2Y@É Æ�:C¾D@�Ë�4�<�@�:DÑ;Ð�Ã=Ó385Ð @ÏABD@65Í ÒJÜ�»D:_È�@�6�Ô
��ÚJÐA:=ÍG698Y4�BD@*Æ�¾�6u@W:=2;Ñ;Ð 4�<A»�8YÐ @L852Y@*@L476k854�È�@�Ñ�Ã_<G6uÍ È�4�< »AÂJÒAÍJ8$4U8�ÏG<AË 6k8YÐ @
ÒG@W698$È�Ã�BD@_Ô

��� � 	�
��� ')��*�� EF�G�>�%�G���6H

�$<�:_É É 2YÃD:_Ñ;Ð8YÐA:�83Ë Ãh@W6�<AÃ=8!8;:=Ç_@�85Ð 2Y@�:=8Y6!4�<h85ÃP:DÑ*Ñ*Ã_Í <h8�Ä�4�Æ�ÆDÉ Æ7:C¾P8YÐ @�Ò�@�6u83È�Ã�B_@DÂ�Ã_<AÆ�¾
8Y:=Çf4�< »�4�<h85ÃÛ:DÑ*Ñ�ÃDÍ <h8�8YÐ @�ÒG@W698 ��@�Óª8�È�Ã�B_@�4�<½@�:DÑ;Ð 65Í ÒJÜ�»D:_È�@DÔa1kÐ 4�647685Ð @�6u852;:�8Y@*»_¾
ÍA6u@WË§Òf¾-È�Ãh698
Ã=Ód85Ð @�Ñ*Ã_È�É ÍJ8Y@*2�ÌÃ�É 2YÃ_»_2;:=È�6�ÔGº½@�Ñ*:_Æ�Æ�4�8�ÅkÙÛÃ�B_@�ÒG@WÑ*:_ÍA6u@�ÓØÃD2L:_<
 ��Â ÅÂ]>�Â ����6uÍAÒJÜN»h:=È�@4�6�ÃD< Æ�¾�8Y:_Ç_@L4�<h8YÃ�:DÑ*Ñ*Ã_Í <h8k85Ð @�ÅÊBC:_Æ�ÍA@_Ô

�Ë 4�2Y@�Ñ�8/8YÐ 2Y@�:�8kÄ�Ð @�25@
:�È�Ã�BD@�476kÉ�ÃD6Y6u4�Ò Æ�@�È�4�»_Ðh8�ÒG@L4�<£8YÐ 2Y@*@ÉGÃh65654�ÒAÆ�@
ËJ4�Õ�@�25@�<h8
698;:�85@W6*Ô_º¦Ð @*<�:���@�Óª8�È�Ã�BD@�ÐA:_6�Ò�@*@�<�É Æ7:C¾_@�Ë!Â=4U8d4�6�4�<�8YÐ @P6u8Y:�8Y@  ��Â Å���ÂhÄ�Ð @�<�:���4�»DÐh8
È�Ã�BD@�ÐG:_6LÒ�@*@*<½É Æ7:C¾_@WËaÂÖ4U8�476L4�< 85ÐA@�698;:�85@ �>�Â ����Â�:_<AË Ä�Ð @*<½< Ã�È�Ã�B_@�6ÐA:CBD@�Ò�@*@�<
É Æ�:C¾D@�Ë�4�<�85Ð @6uÍAÒJÜN»h:=È�@_Â_4U8/4�6d4�<�8YÐ @  ��Â ÅÂ]>�Â ���d6u8Y:�8Y@_ÔD¹[<�85Ð @  ��Â ÅÂb>�Â ����6u8Y:=85@_ÂD85ÐA@
BC:_Æ�ÍA@�Ã=ÓdÈ�Ã�Bf4�< »�4�<-8YÐ @�65Í ÒJÜ�»D:_È�@�:_Ñ�Ñ�ÃD2YËJ4�< »�8YÃ�8YÐ @�ÅkÙÛÃ�BD@�6u852;:�85@�»_¾�4�6ÅÔÖ¹[<-85ÐA@
 ��Â Å��k698;:�8Y@
4U8$476���Ô ¹[<�8YÐ @ N>�Â ���$698;:�85@DÂJ4U8$476�>�Ô
Å/Ù-Ã�B_@PÉAÆ�:C¾J6/4�<£85ÐA@�6uÍ Ò ÜN»h:=È�@$8YÐA:�8�ÐA:D6/85Ð @LÈ�:�ÚJ4�È�Í È B�:_Æ�Í @
:DÑ*Ñ�ÃD2YË 4�< »�85Ã�85ÐA@

25Í Æ�@
:=Ò�Ã�B_@DÔ

����� 	�
� ')����')��*�� EG�F�����!���6H

�$<£:_É É 2YÃD:DÑ;Ð�8YÐA:�8kB_@�25¾�2YÃ_Í »DÐ Æ�¾�:_É É 2YÃCÚf4�È�:�8Y@�6�8YÐ @P8Y@*È�É�@*2;:�85ÍA25@�4�6/Ù-:�Ú ÙÛÃ�BD@_Ô �PÑ�Ü
Ñ�Ã_2;ËJ4�< »/85ÃPÙ§:�Ú ÙÛÃ�B_@DÂ�4�<L8YÐ @  ��Â Å�Âb>�Â ���a6u8Y:=85@DÂ�85ÐA@�B�:=Æ�Í @�Ã=ÓJÈ�Ã�Bf4�< »k4�<L85Ð @d6uÍ Ò ÜN»h:=È�@
4�6$ÅdÜu>�ÔJ¹[<�8YÐ @  ��Â Å���6u8Y:=85@L4�8$4�6 �$Ü�ÅÔJ¹[<�85ÐA@ N>�Â ����6u8Y:=85@DÂJ4U8$476�>�Ü ��Ô
Ù-:�Ú ÙÛÃ�BD@
É Æ�:C¾J6�4�<§85Ð @�65Í ÒJÜ�»D:=È�@
8YÐA:�8LÐA:D6$8YÐ @�È�:=Úf4�È�ÍAÈ+B�:_Æ�Í @�:_Ñ�Ñ�Ã_2;ËJ4�< »�8YÃ

85Ð @�2YÍ Æ�@�:_ÒGÃ�BD@_ÔaÙ-:�Ú ÙÛÃ�BD@�È�ÃJËJ@*Æ76
:�698Y2Y:=85@�»_¾�ÍA65@�Ë 4�< 65Ã_È�@�Ã_Ó�8YÐ @�ÌÃ£ÉA25ÃD»_2;:=È�6
85ÐA:=8�852Y¾�85Ã�:_É É 2YÃCÚf4�È�:�8Y@P8YÐ @L85@�È�É�@*2;:�8YÍ 2Y@�8YÃ�Ñ;Ð ÃfÃD65@�8YÐ @*4�2�È�Ã�B_@W6*Ô

���
	 	�
���"��$ �G�#EG�F�����G����H

�$< :=É ÉA25Ãh:_Ñ;Ð§ÒG:_65@�Ë½Ã_< 85Ð @�< Ã=8Y4�ÃD< Ã_Ók65@*<h85@�Ñ*Æ�:D65654�ÏA@�6L:�È�Ã�B_@�:_6
65@*<h8Y@�Ä�Ð @*<½85ÐA@
BC:_Æ�ÍA@�Ã=Ó�85ÐA@
85Ð 2Y@�:=8�:_6Y65ÃfÑ*4�:=85@WË�8YÃ�85ÐA@�È�Ã�B_@
476$»_2Y@�:=85@�2�85ÐA:_<�85Ð @�BC:_Æ�ÍA@�Ã=Ó�85ÐA@�Ò�@�6u8
È�Ã�BD@_Ô�1kÐ @�f@�<h85@�6u852;:�8Y@*»D¾�È�ÍAÆU8Y4�É Æ�4�@�6�Òh¾ '�8YÐ @�BC:_Æ�ÍA@�Ã=Ó�ËJÃDÍ Ò Æ�@�65@*<h85@�È�Ã�B_@�6�ÂA:_<AË
Òh¾�89ÄdÃ�85ÐA@�6u@�<D8Y@LÈ�Ã�BD@�6�Ô
¹�8�698;:=258Y6�Ä�4�85Ð¡ÏA<GËJ4�<A» 85Ð @-B�:_Æ�Í @-Ù§:�Ú��&Ã=Ó85ÐA@-ÒG@W698�È�Ã�BD@-:_Ñ*Ñ*Ã_2;ËJ4�< »§8YÃ 85ÐA@

Ù-:�Ú ÙÛÃ�BD@$698Y2Y:=85@*»D¾_Ôh1kÐ @*<�ÓØÃD2�@W:_Ñ;Ð�65Í ÒJÜ�»D:=È�@�4�<�85ÐA@  ��Â Å�Âb>�Â ���d698;:�8Y@_Â_4�8�Ñ�Ã_È�ÉA:_25@W6
Ù-:�Ú�� Ä�4U8YÐ¡85Ð @ÛB�:_Æ�Í @�Ã_Ó �$Ü�ÅÔ�¹�Ó � 2 ����������� 85Ð @�< 8YÐ @ÛÈ�Ã�B_@�4�6�6u@�<D8Y@_Â�4�Ó
� 2 �����������85ÐA@$È�Ã�B_@�476�2Y@*B_@�2Y65@�6u@�<h85@_ÔDº¦Ð @*<£:
È�Ã�B_@�476�< Ã_8d6u@�<h85@$< ÃD2�2Y@*B_@�2Y65@
6u@�<D8Y@_ÂJ4�8$4�6$»_Ã=8Y@_Ô
¹�Ó�:È�Ã�B_@/4�6�Ò�Ã=8YÐ�65@*<h8Y@k:_<AË�25@�B_@*2;65@d65@*<h85@DÂ�4U8;6�B�:=Æ�Í @�:_Ñ*Ñ*Ã_2;ËJ4�< »$8YÃ�8YÐ @$Ù-:=ÚJÙ-Ã�B_@

698Y2Y:=85@*»D¾�476PÈ�Í Æ�854�É Æ�4�@�Ë-Òh¾ 'GÔA¹�Ó�:�È�Ã�BD@
4�6�Ã_< Æ�¾�6u@�<D8Y@�ÃD2$25@�B_@�2Y65@�6u@�<h85@_Â�4�8Y6�BC:_Æ�ÍA@�4�6
È�Í Æ�854�É Æ�4�@WË¼Òf¾��JÔ . 8YÐ @*2YÄ�4�65@�8YÐ @�È�Ã�BD@�ÇD@*@*É¼85Ð @�B�:=Æ�Í @�»_4�B_@*< Òf¾ Ù-:�Ú ÙÛÃ�BD@_Ô31kÐA@
È�Ã�BD@LÄ�4U8YÐ£8YÐ @
Ò�@�6u8$BC:_Æ�ÍA@L:_È�Ã_< »�85ÐA@�6uÍ Ò ÜN»h:=È�@�6/476�Ñ;Ð ÃD65@*<!Ô



����� 	�
���"��$ �G��� EG�F�����!���6H
1kÐ @ f@�<h85@��6u852;:�8Y@*»D¾�Ñ*Æ�:D65654UÏG@�6/6u@�<D8Y@�:_<AË�2Y@*B_@�2Y65@$65@*<h85@�È�Ã�BD@�6�4�<�85Ð @L65:_È�@PÄk:C¾�:D6
85Ð @ f@*<h85@�698Y2Y:=85@�»_¾_ÔGÅdÍ 8�Ã_<�8YÐ @�Ñ*Ã_<h852;:=2Y¾�Ã_Ó f@*<h85@DÂ�J@*<h85@�� :_Æ�Äk:C¾J6$Ñ;Ð ÃfÃD65@�ËJÃDÍ Ò Æ�@
6u@�<D8Y@�È�Ã�BD@�6�ÏA2;698WÂ�85Ð @�<¦6u@�<D8Y@�Ã_2�2Y@*B_@�2Y65@£65@*<h8Y@�È�Ã�BD@�6�Â38YÐ @*<¡»DÃ=85@�È�Ã�B_@W6*Ô�º¦Ð @�<
È�Í Æ�854�É Æ�@£65Í ÒJÜ�»D:=È�@W6LÐA:CB_@�ËJÃDÍ Ò Æ�@�65@*<h85@�È�Ã�B_@W6*Â!85Ð @�Ë Ã_Í Ò Æ�@�65@*<h85@£6uÍ Ò ÜN»h:=È�@�Ä�4U8YÐ
85Ð @-È�Ã�BD@ÛÄ�Ð 4�Ñ;Ð¦ÐG:_6�8YÐ @-»_2Y@�:=85@W698�B�:=Æ�Í @-476�Ñ;ÐAÃD65@*<!Ô�º¦ÐA@*<¡85ÐA@*2Y@§:=2Y@Û< Ã ËJÃDÍ Ò Æ�@
6u@�<D8Y@§65Í ÒJÜ�»D:=È�@W6*Â�8YÐ @-È�Ã�B_@�8YÐA:�8�ÐG:_6�8YÐ @-»_2Y@�:=85@W698�B�:=Æ�Í @§:_È�Ã_< »½85ÐA@ 65@*<h85@-:_<AË
25@�B_@*2;65@�6u@�<D8Y@�65Í ÒJÜ�»D:=È�@W6�4�6�Ñ;Ð ÃD65@*<�ÔAº¦Ð @�<§:=Æ�Æ365Í ÒJÜ�»D:_È�@W6$:=2Y@�»DÃ=85@L8YÐ @�È�Ã�BD@
Ä�4U8YÐ
85Ð @
»D25@W:�85@W698kB�:=Æ�Í @
476�Ñ;Ð ÃD65@*<!Ô

����� 	�
� ')����	�
"������� EG�F�����!����H
1kÐ @PÙ-:=ÚJ1kÐA25@W:�8�6u852;:�85@�»_¾�6u@�Æ�@WÑ�8�8YÐ @PÒ�@�6u8d65Í ÒJÜ�»D:=È�@�Òf¾�Ñ�Ã_È�ÉA:_254�< »�65Í ÒJÜ�»D:_È�@W6�8Y:_ÇhÜ
4�< »�8YÐ 2Y@�:�8;6k4�<h8YÃ�:_Ñ*Ñ*Ã_Í <h8WÔ 1kÐ @
89Ä/Ã�65Í ÒJÜ�»D:_È�@�6d85Ã�Ò�@�Ñ�ÃDÈ�ÉA:=2Y@�Ë�:=2Y@�� :=<AË �
ÔA1kÐA@
ÓØÍ <AÑ�8Y4�ÃD<Û85ÐG:�8
Ñ�Ã_È�ÉA:_25@W6k89Ä/Ã�6uÍAÒJÜN»h:=È�@�6$ÄdÃD25ÇJ6P:D6�ÓØÃDÆ�Æ�Ã�Ä$6PÑ*Ã_<A654�Ë @*2Y4�< »�8YÐ @�6547ËJ@�8YÃ
È�Ã�BD@L4�6���@�Óª8
	
À_Ôk4UÓ�6u8Y:�8Y@" � � �  ��Â ÅÂ]>�Â ����Â
s:"��4�Ó�698;:�8Y@" � � �  ��Â ÅÂb>�Â ����Â�� ��04�Ó�� 5��  ����� ������� ���  ����� ����� �����
��� � � ��� 5��  ����� ��� ��� ���  �!��� ��� � ����� ��� � ��Ô

ØÒ �£@*Æ765@
4UÓ�698;:�8Y@" � � �  ��Â Å���Â"� �� 4UÓ � 5��  ���#� ����� �!�$� ��� � �����#� ���dÔ
�Ñ �£@*Æ765@
4UÓ�698;:�8Y@" � � � N>�Â ����Â"� �% 4�Ó&� 5��  � � � � � � � � � � � � � � � � � � Ô
sË �£@*Æ765@
4UÓ�< Ã�È�Ã�B_@4�6$:CB�:_4�Æ7:=Ò Æ�@4�< �
Â"� �'�Ô

�JÔk@*Æ76u@L4�Ó�698;:�85@  � � �  ��Â Å��
s:"��4�Ó�6u8Y:=85@" � � �  ��Â ÅÂ]>�Â ����Â(� �% 4�Ó ����� ��� �'� 5��  ���)� ��� � �!�*� ��� ��Ô
ØÒ �£@*Æ765@
4UÓ�698;:�8Y@" � � �  ��Â Å���Â"� �� 4UÓ ����� �!��� ����� �!�kÔ
�Ñ �£@*Æ765@
4UÓ�698;:�8Y@" � � � N>�Â ����Â"� �% 4�Ó � � � � � ��� � � � � Ô
sË �£@*Æ765@
4UÓ�< Ã�È�Ã�B_@4�6$:CB�:_4�Æ7:=Ò Æ�@4�< �
Â"� �'�Ô

$ Ôk@*Æ76u@L4�Ó�698;:�85@  � � � N>�Â ���
s:"��4�Ó�6u8Y:=85@" � � �  ��Â ÅÂ]>�Â ����Â(� �% 4�Ó ����� ������� 5��  ���)� ��� � �!��� �+� ��Ô
ØÒ �£@*Æ765@
4UÓ�698;:�8Y@" � � �  ��Â Å���Â"� �� 4UÓ ����� �,��� ���#� ���kÔ
�Ñ �£@*Æ765@
4UÓ�698;:�8Y@" � � � N>�Â ����Â"� �% 4�Ó � � � � � � � � � � � Ô
sË �£@*Æ765@
4UÓ�< Ã�È�Ã�B_@4�6$:CB�:_4�Æ7:=Ò Æ�@4�< �
Â"� �'�Ô

'AÔk@*Æ76u@-�%.%�Ô
º¦Ð @*< ��4�»_Ðh8$476/85Ã�È�Ã�B_@DÂf85Ð @�65¾fÈ�È�@*852Y4�Ñ
Ñ�:_65@�6k:=2Y@LÍA6u@WËaÔA1kÐ @�Ñ�:_65@�6�:_ÒGÃ�BD@Ñ*Ã_25Ü

25@W6uÉ�Ã_<AË 8YÃ-:£Æ�ÃJÑ*:_Æ�ÙÛ4�<AÙ-:�Ú½ÉG@�2uÓØÃD25È�@WË§ÃD< 8YÐ @�:DË ËJ4�854�Ã_< Ã=Ó/89ÄdÃÛ65Í ÒJÜ�»D:_È�@W6*Ô!1kÐA@
Ù-:�Ú 1kÐ 2Y@�:=8�6u852;:�85@�»_¾¦Ñ�ÃD<A654�6u8Y6£4�<»_ÃD4�<A» 85ÐA25ÃDÍ »_Ð :_Æ�Æ8YÐ @ 6uÍ Ò ÜN»h:=È�@�6�ÂdÑ*Ã_È�ÉA:=2Y4�< »
85Ð @�È 85Ã 85Ð @�Ñ�Í 2Y25@�<h8�Ò�@�6u8�65Í ÒJÜ�»D:_È�@DÂ3:_<AË 8YÃ§Í ÉÖË :�8Y@�8YÐ @�ÒG@W698�6uÍAÒJÜN»h:=È�@�ÃD< Æ�¾ 4�Ó
85Ð @�Ñ*Í 2Y25@�<D8$65Í ÒJÜ�»D:_È�@L476�»_2Y@�:=85@�2�Ô 1kÐ @
È�Ã�BD@Ã_Ó�85Ð @
Ò�@�6u8�65Í ÒJÜ�»D:=È�@L476�É Æ7:C¾_@�Ë!Ô ¹�8$4�6
4�<h85@�<AËJ@WË�85Ã�85@�6u8d4�Ó!É�@*25ÓØÃ_2YÈ�4�< »�:_<�Ã_ÉJ8Y4�È�:_Æ�65@�:_2YÑ;Ð�Ã_<�65Í ÒJÜ�»D:_È�@�6�8;:=Ç_@�<�89ÄdÃ�Òh¾�89Ä/Ã
4�6$654�È�4�Æ7:=2kÃ_2�< Ã_8�85Ã�:=<�Ã_É 854�È�:_Æ�65@�:=2;Ñ;Ð�ÃD<�:_Æ�Æ!85Ð @
65Í ÒJÜ�»D:=È�@W6*Ô

����/ 	�
�*0#��� ���F�����BEG�F�����G����H
1kÐ @-×$Ã_8 h8Y2Y:=8£698Y2Y:=85@�»_¾¼Ñ*Ã_<A654�6u8Y6�4�<¦@*B�:_Æ�ÍA:=854�< »½85Ð @-85@*È�É�@*2;:�8YÍ 25@ÛÃ_ÓL:_Æ�ÆP85Ð @-65Í ÒJÜ
»D:=È�@W6*Â :_<AË�8YÐ @*<�8YÃ�É Æ�:C¾�4�<£85Ð @�65Í ÒJÜ�»D:_È�@�8YÐA:�8$ÐG:_6/85ÐA@
Ð 4�»DÐ @�6u8k85@�È�É�@*2;:�8YÍ 2Y@_Ô



����� 	�
� 	�
�����������F����� EG�F�����G����H
1kÐ @Û1kÐ @*2YÈ�ÃD6u852;:�8 h852;:�8Y@*»_¾ Ñ�Ã_<G6u47698;6�4�<¦:_ËAËJ4�<A»½:_Æ�Æk8YÐ @�85Ð @�25È�ÃD»_2;:=É ÐA6�Ã=Ó
:=Æ�Æk85ÐA@
6uÍ Ò ÜN»h:=È�@�65ÃÛ:_68YÃ�Ñ;ÐAÃhÃh6u@�8YÐ @�ÒG@W698�65Í ÒJÜ�»D:_È�@�8YÃ�ÉAÆ�:C¾-4�<!Ô!¹�8�476LÄ/@*Æ�Æ�ËJ@�6YÑ�2Y4�Ò�@�Ë½4�<
¿UÀ*ÁNÔ

� �������!³A¸	� �3±�² ��
� � 
h¶�
[²�


¹[<½ÃDÍ 2�@*ÚfÉ�@*2Y4�È�@�<h8Y6�ÂÖÏAB_@�65Í ÒJÜ�»D:_È�@W6
:=2Y@�2Y:_<AËJÃ_È�Æ�¾§Ñ;Ð Ãh6u@�<!Ô!1kÐ @*¾½:=Æ�Æ�2Y@�65ÉG@WÑ�8
85ÐA@
4�< @! hÍA:=Æ�4U89¾ � � � � � � �ÛÔ�+»h:=È�@£Ñ*Ã_<A654�6u8Y6�4�< È�:_Çh4�< »§89ÄdÃ 698Y2Y:=85@�»_4�@�6�É Æ�:C¾
:=»D:_4�<G698L@�:DÑ;Ð-Ã=8YÐ @*2LÃ_< 85ÐA@�ÏGB_@�6uÍ Ò ÜN»h:=È�@�6�Ô �PÆ�Æ�85Ð @�6u852;:�85@�»_4�@�6:=2Y@�ÉAÆ�:C¾D@�Ë-:_»D:=4�<A6u8
:=Æ�ÆA8YÐ @�Ã_85Ð @�2d6u852;:�8Y@*»_4�@�6�Ã_<�8YÐ @�6Y:=È�@PÏAB_@6uÍ Ò ÜN»h:=È�@�6�Ô���6�Ä/@PÐA:CBD@P65@*B_@�<�698Y2Y:=85@�»_4�@�6�Â
Äd@É Æ7:C¾��+,�ËJ4UÕÖ@*2Y@*<h8�»D:_È�@�6dÄ�4U8YÐ�Ë 4UÕÖ@*2Y@*<h8�698Y2Y:=85@*»D4�@W6/Ã_<�8YÐ @
65:_È�@PÏABD@65Í ÒJÜ�»D:_È�@�6�Ô
1kÐ @�65@ �&,-ËJ4�Õ�@�25@�<D8�»D:_È�@W6�:_25@�Ñ�:=Æ�Æ�@WË :Û8YÃ_Í 2Y<A:_È�@�<h8�ÒG@*89Äd@�@*< 8YÐ @�698Y2Y:=85@*»D4�@W6*Ô�� ÃD2
@�:_Ñ;Ð »D:_È�@DÂ�85Ð @�2Y@�65Í ÆU8
Ã_Ó�85ÐA@�»h:=È�@�ÓØÃ_285Ð @�ÏA2;6u8LÉAÆ�:C¾D@*24�6
:DË ËJ@�Ë§85Ã£85ÐA@�25@W6uÍ Æ�8LÃ=Ó
85Ð @�6u852;:�8Y@*»_¾�8YÐA:�8$ÐG:_6kÉ Æ7:C¾_@WË�8YÐ @LÏA2;698�É Æ7:C¾_@�2�Ô
º @�25@�ÉG@W:�8�ÃD< @$ÐfÍ <AËJ2Y@�Ë�8Y4�È�@W6�8YÐ 4�6�85ÃDÍ 2Y<A:=È�@*<h8WÔ���:DÑ;Ð�854�È�@�Ä�4U8YÐ�ÏABD@P< @�Ä¡65Í ÒJÜ

»D:=È�@W6k2Y:_<AËJÃ_È�Æ�¾�Ñ;Ð ÃD65@*<�Ô 1kÐ @
25@W6uÍAÆU8�Ã=Ó�:�698Y2Y:=85@�»_¾�476k85Ð @�65Í È0Ã=Ó34�8Y6P65Ñ*Ã_2Y@�6/Ã_<�85ÐA@
Ã_< @LÐfÍ <AËJ2Y@�Ë£8YÃ_Í 2Y<A:=È�@�<D8;6*Ô

� Ã_2a@W:_Ñ;Ð
65Í ÒJÜ�»D:=È�@DÂ�� 476!Ñ;Ð ÃD65@*<L2;:=<AË Ã_È�Æ�¾PÒG@*89Äd@�@*<���:=<AË � ��Ø< Ã_85@�Ë�����2Y<AË  � �"� ��Ô
> 476��,É Æ�ÍA6/:L2Y:_<AËJÃ_È <fÍ È�Ò�@*2dÒG@*89Äd@�@*< ��:_<AË �	� s< Ã=8Y@�Ë£>����-��2Y<AË  � �"� ��Ô=º½@�:_Æ�65Ã
ÐA:CB_@LÅ��
> ��25<AË  �	� ��:_<AË ���Å���2Y<AË  � �"��Ô
1kÐ @�8;:=Ò Æ�@�À�»D4�BD@�6P85Ð @�2Y@�65Í ÆU8;6PÃ_Ó�85ÐA@�ÉA25ÃD»_2;:=È085@�6u854�< »£85Ð @�ËJ4�ÕÖ@*2Y@*<h8L6u852;:�8Y@*»D4�@W6

ª85ÐA4�6k476k:�Ñ*Ã_2Y25@WÑ�85@WË�8Y:_Ò Æ�@�ÓØ2YÃ_È�8YÐ @LÃ_2Y4�»D4�<G:=ÆAÉG:=É�@*2WÂf85ÐA:_< ÇJ6�8YÃ�Ù§:=25854�<£ÙÛÍ @�Æ�Æ�@*2�:_<AË
��Ð 47Ñ;ÐA:=Ã �!4!Ä�ÐAÃ�ÓØÃDÍ <AË�:=<�4�<A:_Ñ�Ñ�Í 2;:_Ñ*¾�4�<£85ÐA@
Ã_2Y4�»D4�<A:_ÆÖÉ 25ÃD»_2;:=È ��Ô

� |hx���� �f~ �dVYZ[ghj]\9Z��7I*Xd\9�DV�iDS�� VYX9V;R�\�Z�\[XuF�\9V;�WSbV;Z;�

p=\[XuF*\9VY��� ���������! �¬�"$#&%(') +*-,./�

¢���I�TCV ;�l*¤Cc�lWc cWc=� m�lC¬
��F*�h��I�TCV e ; :Wm�oWo lCn�� ¤!:C¬
p_V;R�\9V�¥ e ;�nWe�«�c lC«�� o�mC¬
p_V;R�\9V e ;�n*¤CnWn lC«�� «�;�¬
��F*� � �DX9V�F�\�e ;;cWoW«Wn lWl=� ;�«W¬
� �hVYX9�
ICp=\[XuF*\�e ;;lWoWeW« lWl=� oG:C¬
®/�D\9Sb��F�j eWeF:CnF:�¤ ; :!:=� :!:C¬
¨/I�\5p�\[XuF*\ eWe�;�e*m ; ; :!:=� mWmC¬

0 1 ´d±P·2
u¶�
f¸9´�±

�PÑ*Ñ*Ã_2;ËJ4�< »-8YÃ ÃDÍ 2�2Y@�65Í Æ�8�Â"85ÐA@�Ñ*Í 2Y25@�<D8�ÌÃ ÉAÆ�:C¾f4�< »§É 2YÃ_»D2Y:_È Ñ*Ã_Í Æ7Ë »h:=4�<¼:=ÉAÉ 25ÃCÚJ4�Ü
È�:=85@�Æ�¾-À��43 È�ÃD25@LÉ�Ã_4�<D8;6k4�<�8YÐ @*4�2�»D:_È�@W6kÍA654�< »�8YÐ @�×$Ã_8 h8Y2Y:=8�6u852;:�8Y@*»D¾�Ä�4U8YÐ�Ë 4�2Y@�Ñ�8



85Ð 2Y@�:=8Y6�Ô!¹�8�476�:Û6u4�È�É Æ�@�698Y2Y:=85@*»D¾Û85ÃÛ4�È�É Æ�@*È�@*<h8�Â":=<AË È�:_<h¾½ÌÃÛÉ 25ÃD»_2;:=È�6L:=Æ�25@W:_ËJ¾
ÐA:CB_@�85Ð @/85ÐA@/<A@�Ñ�@W656Y:=2Y¾4�<JÓØÃD25È�:=854�Ã_<�8YÃÑ*Ã_È�É ÍJ8Y@�ËJ4�2Y@�Ñ�838YÐ 2Y@�:�8;6*Ô fÃDÈ�@dÃ_ÓAÃ_Í 2"ÓØÍJ8YÍ 2Y@
ÄdÃD25Ç�476k85Ã�8Y@�6u8�85Ð @�Ë 4UÕÖ@*2Y@*<h8P6u852;:�85@�»_4�@�6k4�<Û:�2Y@�:_Æ�ÌÃ�É 2YÃ_»_2;:=È�8YÃ�6u@�@L85Ð @
É 2;:_Ñ�8547Ñ*:_Æ
4�È�É 2YÃ�B_@�È�@�<h8/4�<Û698Y25@�< »=8YÐ�8YÐ @*¾£@*<A:_Ò Æ�@DÔ

� ��� ��³���±P· � 


;����"I�R=��F;��O��D� ¨P�UOf¢"VYX9jbV;��F��
�AOh���bO �/g_��OD�$� �L�b�a� SbRhRhSbRD��ÛF;�_Z;��Mdv�F�iDV;�
Sbv�`aX9V;Z[Z98 ;�l�cCeG=


