
HAL Id: tel-00068748
https://theses.hal.science/tel-00068748

Submitted on 13 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Analyse des données accélérométriques de K-net et
Kik-net : implications pour la prédiction du mouvement
sismique - accélérogrammes et spectres de réponse - et

la prise en compte des effets de site non-linéaire.
Guillaume Pousse

To cite this version:
Guillaume Pousse. Analyse des données accélérométriques de K-net et Kik-net : implications pour la
prédiction du mouvement sismique - accélérogrammes et spectres de réponse - et la prise en compte
des effets de site non-linéaire.. Géophysique [physics.geo-ph]. Université Joseph-Fourier - Grenoble I,
2005. Français. �NNT : 2005GRE10168�. �tel-00068748�

https://theses.hal.science/tel-00068748
https://hal.archives-ouvertes.fr


��������� 	
� 	������������� 	
� ��������� ���!���"�#�%$ 	
� &'�(���)��*��+�
,.-0/�1�243�56247(/87:9�;<;<9 ,>=
562 ?(9

@BADCFE GFHJIKCLGM@BNOA
PRQTSVU�UXW"Q6Y[Z�\ =
]M,>,�9

@_^a`BAb^acdI GeHgfhA0ijG�IkflIkADG�mdG
n ^poqIKGF`gA0mdG�i�rs`gHBfltJGFA EKflIKC<uO^aE Ge@gvxwd^J`gA fyGFA�z�{�ADGFHg^acBijG(|} N~A AD��IKCFE���fyHBfyEDIKCFA fjGeiyE�mg`x�J���D`BfyiyiyG�I<�e�O����G�I%mg`x�O�
��NOADE<�F�a�J�O�

� ���:�O���_� 	
�0�8	�������$!�0�8�(��$���$!������$!���(�q��������	:� ���a���!�
�!� ���k���a���!� �:�#���b���q��!�%�q�����������
� ��� �b�($�	(�q��%�q��� 	
�

�����(����� ����� �_�q���¡�q�����
�¢�(<�$���$!����£:���:��� �0�¤�!� ���b�0����:����	:� �:$!�����)��� �

�!� ��� �0�(�q�_� ��� ������0��� 	:�0�8�!¥T¥¦�!���§	
� �"�#�%�
�)�����J���#��$!�:�k�(�

E ^a`dIKGFH¨`dG�iyGM©pª:^poqIK^JcgADG�©¬«J«p:mgG�tON~HJIbiyG®�D`BA°¯±o�^a��@�^aE C�mgG�²

³µ´ ¶ fjGFA ADGqz¸·¦taGFE�¹0º¼»�½ }X¾�¿ NO��fyH"NÀIKGF`BA#�
³µ´ ¶ N~EKoeN~iÁ¹%Â>»ÁÃ�º¼»�½ }XÄ N~@B@_^aA°IKGF`BAk�
³µ´ Å `BfyE�wBN~cBfhÆOHÇ¹%È¼ÃÊÉÌËgËJº } o�^�z n fhADGFoqIKGF`BAk�
³µ´ wBNOcgA fyoLG:Í�ÈÊÎ�ÎÊÈ¼Ã } n fhA°GeoqIKGF`gA#�
³µ´ uO^avBHÐÏ�È¼ÑÁÒ¼Ë¬ºTÓ }X¾�¿ NO��fyH"NÀIKGF`BA#�
³µ´ ¶ fjGFA ADG:Ô6È¼»ÕºdÖ } ¶ ADCFEKfhmdGFHJI×�
³µ´ wgAKN~HBØRÙ�Ú�ÛÁÂ�»+ÜÝºÊÑÊÞ }XÄ N~@B@_^aA°IKGF`BAk�



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

��� � �.�0/� ����1#!���)���2(�34�.56�7���789
�:�%�;��-�<�
����� � �����=(�3�
>�?��@6���A�'����-�B(�3���8C����
�A�D�6 "�����
� �.�0/� ����1#!���)���2(�34�.56�7���789
�:�%�2-E�&�D��F��G���

 ��GH��<�'��(�
�I�B-������-��B(��?J
U<KBL�MON S�UVUVS4WBY PEQRKÝYTSK�UWV Z¨U1XÁSYU9Z

[]\�^`_`aYb�c,dfehgji?_kcehlEb�m`npoqnkc>ehl?l�ehl Z ³ N~o ³ fhiyi N~H Z
Å ^JHgmBADGFE Z �F�a�O� ´

rk���)(%3s�.56�'�%�t#u
?�4� �wv �+ �-�� � �.���x �-4(��
���&� � ���������y
��&�'��8C��
����+( � -��1�7��J{z � -

��.5 v �'���B(����4�%�	#|
��1�78�� � �}�D��~��&#!������ "->�78
� � �}�D�t�������y������ �-��J�rk��� � 
����t�B��~�
��0(%�%���

 I�%����
��I�D�78f�D�.�'/j�w�&�%�����%�G�%�BJ�� �1� ���=�*
��I�B������8
�Y�'-�B���&� �1� �%#!�����18 � -E#!���%�&�'������#|
����s�?J

� W��h�ÕQTZsS!�±QRM6SY�®ZhL���S�Z
dfe��!e4i?\�_kc|n`_pn`�1���Ym Z {�N~iyihfy��NOA m Z ¶ NOA fyE Z �F�~�J� ´



� ��� �������	��� ��
���

��������������������� ���"!#��$��&%(')!*!+'),)�.-/$0�&!#��1+'2��$�%('314�	56��78%9��1;:+�<-=$��>�����"%?�>1*!#�����0�@'BA�')�C:D��'
E $�1#����!#�F:+GH��$���� E ��$�1+'3,��JI��KI0G E �)$0L/1#��1 E �K-=$��NM�5O')�P��������%�$<QR')��1*�J')$ E ��$�1*!SI0� E �>!T:+1#�)��!T')���0G>�>!I0�U:#V�W>!*�)XZY[�\!>5]'),��F:HI���� E %?��$�1H78���^I0�8�P5]��$0�������>1&%?�>1*!#�����0�"_`! E ���>�C:+�Fa(-=$��>!�bc:+� E V0��� E ���>�0!>bc��:d���>!'3$0:+1*�>!>XFXFXfegX

h)�N1*�>78�>1 E ���i:#��$0:jI	5O'3�9��1*IUkc$���!\lm')�0��n)�porq^sutwv/v=x<�y:zl?'3��1#� E �S{|qj}c}Zqjs�b~7p��!^I���$���I���1#� Ey�:#�>$�1*!�I0�r:#V�W>!*�)b/���N%�1*�>78���>1z�H��56Y[��!;:+��:#$0:zI��S�S')I0����%�1*�):+� E :#�������y:�I0�&���01#��:#G|�r$ E ��GB')��1#�3bC���N!#� E ���0I'3$2kZ')�9�)1+'3:#����1*�8I0���HG>��%�VCA/!#��-=$��4Y[�C:+��1#�����y:�I��p�u� E :+�)����%�VCA/!#��-/$0�)X\����$�!�I0�>$�� ���C:�!*$ E 1#G��>1$0�@���=L/��1#�����0�>78�>�C:�I0�8:#1+'BL3')��� E ')%0:#��L3')�C:J��:d%�1*��I�$ E :+�FQ�X�h05O'3�\�9�>')$ E �)$�% '3%�%�1#��!d'�L)� E8E ��!KI���$��78�/I�W>���>!>b�:�'3�=:^V/$07�')�����>78�>�C:j-/$0��! E ���>�C:#��a(-=$���7p���=:	�yM*��1#�y:+���>��I�1#')�0I0��7p�)��%(')!*!+'),��i�>�C:+1*�N���>$01#!7p')����!S��'�1#��,�$���$�1|! E �����C:+��a�-/$0����:H��5O'31*:&I0��%�1#G�!#���=:#�>1HI���!&:+1#'�L3')$/�PX	h)������!|1*�>78�>1 E ���KG>,C')���>78�>�C:%?��$�1K����$�1 E ��7p%01#G>V0�>��!*�������y:�%?��$�1����>$�1�'3:#:#��:#$�I��p:#1#W�!��>� E ��$�1#'),��>')�C:+��-=$��i7<56���C:�%?�>1#78��!dI��QR'3��1#�T78���p:#1+'BL3')����X=h)�|���>!z�>�41*�>78�>1 E ���TI	5]')$0:+')�C:�%���$�!z-/$0��M�5]')�(:+1#�)$0L�GS$����|!*$���:#�S:#1#W>!zV����0��1+')�0����H7p'&:+V�W�!#�)X=�����>�8-=$��T���NQ`1+'BAC'3�=:z%���$�!\I(')�0!z���N7p�������>$�I0�r��'H1#� E V0�>1 E V0�)bBM�5]��!#%?W>1#�T-=$��^M*�N%9�)$�1#1#')�$0��M*��$01N%9��$0: ��� :+1*�H:+1+'BL3')��������1�������$�L��B'3$"'BL�� E ��$��9X�XFX
����! E V(')���>$�1*�>$���1*�>78�>1 E ����7p���C:+!|L)���C:d')$���7p��7���1#��!&I���78���8M*$�1;A�b9-/$0�^���C:J' E�E �>%�:+G�I��1*G�L/��!*�>1z7p�)�p7p')�=$�! E 1#�F:BX/�j')! E ')�	oS�m ZsZxj Z¡"��:il(1+')��¢4£m¤c¥u�m Z¦9xc§�¨©�)�=:�!#$�')I���%�:+�>1z$��p1#�>,�')1#I

E 1#�F:+��-=$��J!*$�1|78���D:+1+'BL3')���cI��K:#V�W>!*����:\M*�d���>!r1#��7p��1 E ���d%9��$01S���>!r!#$�,�,)�>!*:#�����0!S-=$���%9��1#78��:*:+1#�)�=:>b���@$0��I0G�L�������%0%9��7p���=:d$��F:+G�1#����$�1>b9I	5]'3ª8���>1J����!&1#G�!#$��F:�'3:#!HI��U7p�)�":+1+'BL3')����X9�����>1*1#� ��« L���!�oTxj Z¡�y:Hh)�)V���¬�qj§u\v=xj®d���C:SG�,C')���>78�>�C:T:+��$0:#�J7�'U1#� E ������')��!*!+')� E �K%?��$�1r����$�1N1#¯)���JI	56�y�0')78���('3:#�>$�1�X°\�0a��SM*�i1#��7p��1 E �����\���>1#1*�r±^q^ cx�²�I	5]'�L)����1uG�:#G�����%�1#G�!#��I0�>�C:^I��i7p���NM*$�1*AK��:j%9�)$�1j!*�>!?M*$�I0� E ���>$�!*�>!1*�>7p')1#-=$���!>XC³S$ � I������&I��N��'|-=$(')����:+Gi! E ���>�C:+�Fa(-=$��r')%�%�1*G E ��')������I���!\7p��7���1#��!\I�$|M*$�1*A)byM*�N1#��7p��1 E ���
E V�' E $���%9�)$�1N7�5]'BL�����1T' E>E ��1#I0Gd���>$�1T'~:#:+���C:+���)�	X

´ Y[�^QR'3$0:&:+�)$0:J$���L�������'),���%?��$�1HG�I�$�-=$���1K$������0QR')�C: ´ X�µ|56�>!;:J:+1#W�!J�y�0' E :#�>78�>�C: E ��:*:+�U��I0G>�-=$��TM*��7p�dQR')��!rI���! E ������W�,�$��>!SI�$.��°��S����Y��dbP!+'3��!H-=$�� E ��:+1#'BL)'3���Z�	5]')$�1+'3��:&%�')!&')�?��$0:#��X9h)��1*� �78�>1 E ����I���� ENE V�' E $��UI	56�>�C:#1#�T�>$��4¶C·&'BL/��I4orxc§�¨Hq^sZ}^b)%?��$�1\'BL)����1 E ��78%�1#��!j����!^%�1*G>� E>E $0%('3:+������!I0$�:+V�G�!+')1*I4-=$���M�56G�:+')��!��y:�7<5O'BL��)��1�%(')1*��GT$����SI��>1*����W�1#�SQ`�)��!�I��|��5]�3¸P1*�rIP5]��7p%������ E V���¹&³Sº|³ � �r°Nbµ�'~:+V���1#���0�.or�? 9\�0»+¼J¥�tw�m � C²½-=$���b^IP5]$����?���¾7p�):�V�����')1+')�C:���:8I	56$��¿!*��$�1*��1#�����~M*�����>$�1�bjL����������
'3$��9�)� 78��1+')�\I0��!#��!�:+1*��$�%?�>!�bjl(1+'3� E ��!UÀ^�m¨H�mtwv�v/�	bu%?��$�1d!#��!��9�)�����>!K����'3,�$��>!d-=$��z7pG�1#��:#�>�C:'3$"7p�)����!r$��"��$���������7p����I	5OÁH1�bc��'31 E {|§�®�¥utws�ib9%?��$�1S7�5]'BL�����1rQR'3��:S1 � L)�>1H'BL)� E ����!|!;:+1#$ E :+$01#�>!,)G>������,���-=$���!NI��d��5]°�!;:r��:SI�$.��$0I�I��d��'Ul(1+'3� E �3bP�=:+G>%0V(')����Âd�m¤c¥Z}Z®~¤c¥��mtws�b0%9��$01r7<5]'�L)����1T!*��$ �:#�>�=$�I(')��!|7p��! E V����Ã�Pb	�/:+G�%�V(')�0�porxutwÄ/�	b9%9��$01|I���$��.��$":#1#����!&')%?G>1*��!|-=$��SM*���	5O'3�j%(')!|�>� E ��1#���$4��56� E>E '3!#���)��I��S1#�>�0I�1#�3b(�HG>1+'31#I<Å��0²^ �tw¡utw�m§�b�%9��$01�!*���4!#�)$�1#��1#�|78��$�!;:�' E V=$	b0�\���>1*1#�H¬��m )Æ^tws\b%?��$�1H���>! E �)����,�!H-=$��\�)�=:dI��)����GU$���7p��1*L)�>��������$��.I���,��>!;:+�FQ�bcµ�'3:#V��>1*�����4oSq^s�s	²ib	%?��$�1H���>!H�?����!,�Ç3:+�>')$��9bP�\V�������%�%9�JÈdq^v=xus�}^b?%9�)$�1S��'p%('31#��!*��������� � '3:#:#��:#$�I��)b?Á&����'�£?¤cqj}c}ZtZ%9��$01|����!S�01#���0!|I��
E ')$�!*��:#:#�J��:r��'�:#��% � :#�>1*1+')!*!#�J'BL�� E L/$��J!#$01N��56��1+'),)�&7pG�,C' � 7p���(')ÉB'3�=:>b « ��!*V��u±�§�Ê^§�®�¥utw¨&x�b�%?��$�1!*�>!d'BL/��!&! E �����C:+��a�-/$0�>!H��:J!#'�Q`1#��� E V �[E ')� E ')�.:+��$ E VPbZµiV�1#��!*:#��%�V��4{|v/�?¨H�msZ}^bjË8Ì)Í<µiV�1*��!;:+��%�V0�)b

�����



�S��I0�>���Jq^¤c¥�t�bc%9��$01d7<5]'�L)����1H78���C:+1*G�-=$��p���>!iM#')%?���(')��!&G�:+')�����C:KI0�>!d%9�y:+��:#!&Q`$0:+G�!K�y:d%9��$01d���>!
M*��A)�>$�!*�>!JI���! E $0!#!#������!U_��S¯/¯������	�9V0¯�V�¯=egb?³S���(')����!#'�
�xj Z¡jt�b?%?��$�1&���>!|�?�����0�>!&%?������')I���!>b9µiG>�������
oS�(xc§ZÆ/xuvmb0%9��$01N!#����M*�����9!#��$01#��1*�)bmh)$0���������J�0²�%9�)$�1T!#�>!rÇ)�0�>1#���>!�X�XFX

kZ'4a(���8G>-=$���%9�UI���!d')$0:+1*�>!H:+V0G>!+'31#I�!K'4:+��$0:#�U7�'�,�1#'3:+�F:+$�I��3Xckc�>!J1#��%(')!�bc���>!d')%?G>1*��!>bc���>!
!#��1;:+����!>b(���>!TI���! E $�!*!#������!r���C:S:#��$~M*��$�1*!T�>$�$0��1*¯����J%?��!#�F:+��Q�!*$�1S��'�!+')�C:+Gd78�>�C:�')���JI��>!r$���!r��:rI���!')$0:+1*�>!�XCµiV�1*��!*:#��%�V��T±�§� �®�}Zq^®�®�b�������$��!;:+�F:+�=I�$��?��1#I�I��T���������3b���'31#��� � ��')$�1#���J�? )Æ��	b3��5]V0�>$�1*�>$�!*�
1#G E ��78%9����!#G��|I�$p%�1#�Ã�UI�$�78�>�������>$�1*��%9�)!*:+��1�1*��!#��_;XFXFX/7p')��!�')��!#���C:+� E �\M*�)$�1����d� E ')$�!#�rI���!�')��GB')!I�$����*Ì)Í��8Í�� �wË������ �"!$#&%'���Fegb��iG>'3:+1*� E �KoSq^§�v��(}�_RV0G)b0L)��$�!T'BL���¹JL/$D78�>!����)$0L���������! E V(')$0!#!#$01#�>!�(��:U78�>!���$0����:*:+�>!�bjL��)$�!�'BL)�>¹�L/$�78�>!���$����y:#:+��!'(�eyb��r�*)������DÅ�tw�? Z cx�} _ E �>�����4-=$��N1*��:�-=$(')�0I��)���'0XFX�XOeybC�/:+G�%�V(')�����JÀjxu¨&xj /}^b)��'J%?��:#��:#�r�0��$0L��������)b/h�'BL/���>1+�S§�twÄ�bC���N,����=:#����7�')��µiV����������8')7p�)$�1#��$��
I��>!&�0������I0�>!U_OM*�KL/������!|L��)��1|��5O'3��:+��%���'3���UI(')��!$,p')��!�egX�XFXch)��1#�>78�>1 E ����G>,�')����7p���=:|����!H�H1#�>�0�������)��!%9��$01�����$�1�' E>E $0�>����X^h)��1#�>,)1#��:*:+�4I0�����4%(')!KA � :+1#�4')����Gp%���$�!�!*��$0L)�>�C:Bb\7p')��!�M*�4,C'31#I��4$0�2�9���!#��$0L)�>����1HI���78�>!H�y��%?G>1*���>� E �>!��H1#�>�0�������)��!#��!�_wL���!#�F:+�>!�bPQ`���C:�'3������!H�>��V���L)�>1�b	V�¯):#�>��!|,���')$0-/$0�>!H��:7p������!J,���'3$�-=$��>!+eyX-�|'�.u°^:�78�>1 E �z·�M*G>1*�>7 ��:K!#���@����I@I	5]')��,����/.&.�h)�p1#��7p��1 E ���pG�,C')���>78�>�C:J:+��$�!���>!i')78��!>b=:+�)$�! E ��$���-=$���M*�&���&���)7p78�|%('3!>b07p')��!�-=$��9���C:NG�:#G&%�1#G�!#���=:#!r��$���78��7p���C:���$D��$0�')$0:+1*�d')$ E ��$�1*!TI�� E �>!10U')��!�b(��:r-=$��c���H!*�>1#�)�=:S$��D�?����78��78�>�C:N��� E ��1*�/.

h)��1#��7p��1 E ���i���0a(��7p'rQR')78�������^-=$��0'|!#$�7<5]')%�%?��1*:#�>1����i!*��$0:#���>�K��:\����1*G E ���0Q`��1;:^-=$(')��I�:#��$0:�	5O'3����'3��:S%(')!J')$.78����$��9b	-=$�������!J')��G>')!&G�:+')�����C: E ��787p��')$0:+')�C:JI���!#G���!#78�>!J-=$��^!*� E ��$(')���>�C:J7�'%9�y:+��:#�&L/���)X?Á&��')%�%�1*�>��I��9�>')$ E ��$�%�!*$�1T!#����X�XFX?����1 E �ZI��)� E �p�u')%('�_R%?��$�1T��5]')��I0�&�>��')�����>7p')��Imegb��')7p')��_R%?��$�1���5]��7p%0$���!*�����8��G E �>!*!+')��1#�d����'�%01#G>%�')1+'3:#������I0$�%9�):�I��&:+V�W�!#�Beybm�S� E ¢=I���$���������_R%?��$�17�5]'BL�����1K��')��!*!#G�78����%0��$�7p')1#I@I��4-=$(')�0I�M�5O'BL3')��!3254�')�0!�eyb^h�° _`%9�)$�1�'BL��)��1�%�')1*:+'),�G���5O'3%�%(')1;:B5
%9����I(')�C:	6S7p����!Z��:\'BL)����1u����:*:+��A�G���5]GyL/���>1u')%�1*W>!^��'S%�1*G>%('31+'3:#�����dI�$�1#��%(')!+eyX)���>1 E ���rL���$�!jI	5O'BL)����1G�:+GJ���0b07 � 78�H-=$(')��I<:+��$0:r'3����'3��:��������	X�XFX�<�>1 E �	-=$(')��ID7 � 78�&� E �>$��4-/$0��M*�&���H1#�yL���1#1+'3�	%���$0!>b0�y:N-=$��	���C:N!*$	b�$��4:#�>78%�!>b E 1*G>�>1N$0��>�CL/��1#�)�����>78�>�C:S' E�E $���������')�C:BXFX�X���')��V��>$�1*�>$�!*�>78�>�C:Bb$7 8�%0Ì)Í��39FÌ;:<�=!?><!@��Ì��A�CBD9E!@�GFH>I�A��Ì�%J>H>I��KAKAK&7

��L



� ����� � �

µi�p%�1#�~M*�y:�I0��1#� E V��>1 E V���'<%9��$01K���=M*� E :#��QiI�� E ���C:+1#����$���1��D��' E ')1#' E :#G>1*��!+'~:+���)�@I�$@7p�)$ �L)�>78�>�C:K!#��!*7p��-=$��8�D��5]���C:+�>�C:#������I��8��56����,)G>�����>$�1�X	kZ' E ����!;:+1#$ E :+������%(')1+'3!#��!*7p��-=$����>!;:�����56V���$�1#�' E :+$0�>�����K���K78��A����.I���%�1*G�L)�>�C:+�����.���d%���$0!|!#�01|QR' E ��')$�1*��!*-/$0��!#��!#78��-=$��^�m�>�����d1#��-/$0���>1;:&���3:�')7 �78�>�C:|��' E ������')��!*!+')� E ��I��K��'U�('3:+$01#��%�')1*:#� E $0����W�1#�JI���! E V(')1*,��>!|!#��!*7p��-=$��>!�X9kc�d:+1+'BL3')����%01#G>!*�>�C:+G� E ��!�5O'3%�%�$����r!*$�1�I��>$/�81#G>!*�B')$/�8����!;:�')����G>!jI��>%�$0��! 2�����6H')$�h�')%?��� ���|� ���y:BbC$��81#G�!#�B'3$�I��T!#$01*QR' E �)b�y: � ��¢ � ���y:Bbj$0�¿1*G>!#�>')$��>��%�$���: � -/$0� E ����!;:+�F:+$����=:8� E ��M*�)$�1�I��>$/�¾I��>!U78�>��������$�1#��!��(')!*�>!UI��I0������G��>!d7p���0I���')���>!�X	µi��:+1#'BL)'3���j%01#�>�0I@%���' E ��I(')��!J$�� E �)�=:#�y�/:+�8I��U!#��!#78� E ��:+G E 1*$�!*:+')�����������>!GyL�G����>78�>�C:+!81#�y:+���/$0!p���C:�$0���D%�1#�)Q`�)��I��>$01����0Q`G�1#����$�1#�4� ,�	�¢=7 ��:U$��0��7�'),)����:#$�I�� E ��78%�1#��!#����C:+1#��
�b����:�4�b 00X
k\5]°�$01#� E �/I�������!*:U$��0�<�0��1#78��%(')1#')!#��!#78��-=$��4��$�1#��%?G>�������D-=$��N%�1*��%9�)!#��I���!UQ`�)1#78�>!�I��!*%9� E :#1#�>!rQ`��1*QR'3��:�'3��1#��!N')I('3%0:�')�0���>!r')$ E ���C:#�y�/:+�KI��K��'�1#G>,)�����<��:S')%�%0��� E ')�����>!T')$�� E ����!;:+1#$ E :+������!

E ���CL����=:#�����0���>�����>!�X	�r�):+1*��')�(')�FA/!#��I�����'p��')!#��I���I�������G��>!HI���!#$�1;QR' E � �|� ����:J'p%9��1#78��!|I0� E ')� �
E $�����1p$0���"����$�L��>�����<1#����'3:#�����¾%�1*G>I�� E :+�FL���I	5O' E>E G���G�1+'3:#������!#%?� E :+1+'3���"'~a(��I��<:+��!*:+��14����!8Q`�)1#78�>!!*%9� E :#1+')���>!HQ`��1*QR'3��:�'3��1#��!SI0����5]°�$01#� E �/I����0Xcµi�U%�1*�~M*��:JI0�81*� E V���1 E V��p'D')���0!#�j%?�>1*7p��!&I������>!H78� �I0��a(��14�>��L/$��.I	56$����.%�1*��%?��!#�F:+���)��%9�)$�14��5]')���0�y���"�('3:#������')��������5]°�$01#� E �/I����0Xi·�5O'3$0:+1*�.%(')1*:>b��'�1*�>��'~:+���)�@%�1*G>I�� E :#��L��4'�%9��1#78��!dI���78��:*:+1*���>�2��$�78��W>1*�U��� E ���C:+���/$¾V('3$0:+�8Q`1#G>-=$���� E ��I0�>!�!#� �,)�(')$��4' E>E G>��G>1#�)7pGy:+1#��-=$��>!�M#'3%9����')��!z��:T���|1#¯)���|I0�>!�!*����!�I�')��!���5O')78%�����a E '3:+�����U!#%?� E :#1+')���H���('3!#!#�Q`1*G>-=$���� E �3Xµi��1*:�'3������! E ����!;:+1*$ E :#������!Z%('31*:+� E $�����W�1#�>!91#��-/$0��W>1*�>�C:�%���$0!	%�1#G E ��!#G>78�>�C:���56G�:+')������!#!*�>78�>�C:	IP5O' Eg�
E G>��G>1#�),�1+')7878�>!�%?�>1#78��:*:�')�C:8I	56�>��Gy:+$�I0���>1U��� E ��78%9��1;:+��7p���=:8���)� � ������G>')��1*�4!#��$0!p!*������� E �F:�'3:#�����!*��!*7p��-/$0�)X9µ|5]��!*:H%?��$�1*-=$����j���K%01#G>!*�>�C:&:#1+'BL3')���ZI�GyL��>����%�%?��$����K7pGy:+V��/I��K�>78%���1*��-=$��JI���,�G���G>1#' �:#�����p!*:#� E V('3!*:+��-=$��&I	5]' E>E G>��G>1#�),�1+')7878�>!z!*A/�C:+V�Gy:+��-=$���!T����� � !*:�'~:+���)���(')��1#�>!�-=$��9%9��1#78��:�IP5]����:+�>�0��1%?��$�1�$��p! E G>�(')1*���KI�G�a(�0�?%�')1�$0���S7p'),��0��:+$0I��)b�$0���|I���!*:+')� E �r��:z$��8:[A/%9�SI��S!*����bC%0��$�!*���>$01#!��>��1*� �,)��!*:#1#��7p���=:#!�!#$0! E ��%0:+��������!NI	5 � :+1*�H,�G>�0G>1#G�!T')$�!#�F:+� E ����!*��I�G�1#G3X(kZ'�7pGy:+V��/I��&��!*: E ')������1#G��|!#$01�$������')!#�JI��JI����0��G>��!S�g�0��!*:+')�C:+�J��:r!#�JI���!*:#����,�$0�HI	5O'3$0:+1*�>!T7pGy:+V��/I���!r%�')1N!+' E ')%�' E �F:+GJ��1#��%�1#�/I�$���1#���'KL3')1#��')��������:#GNI�$�78��$0L���7p���C:BX�kc��!��(')!*�>!NI��&I0������G��>!jM#')%?���(')��!#�>! �|� ���y:���: � ��¢ � ���y:Bb�')����!*�P-=$����'��(')!*�KI��JI��)����G>��!S��$�1#�)%9G��>�����d���C:T!#��1*L/���8��' E ')������1#'3:+�����4I��J��'�7pGy:+V��/I��)X·&'3��!�����!�¹������>!�I���!*��!#78� E ��:#GUQR'3�������p��7p�/I�G>1*G>�3bu$��0��-=$��>!;:+�����¾' E :#$��>�����8�>!;: E �������pI�����'
E ')%(' E ��:#G4-=$�����56���2'"I���%01#G>I0��1#������78��$0L)�>78�>�C:U����G��"$0�2G�L����C:+$����r!*G>��!#78�4��78%9�)1*:�'3�=:>X�k�56�y� �%0�����F:�'3:#������I���!i����1#��,���!;:+1#��7p���C:+!iI0�|%�1*�)Q`����I���$�1zI�� � ��¢ � ����:z%?�>1#78��:�I	56�y��%�����1#��1i��'J-=$��>!;:+������I�$I0��7�'3�����pI��4L3')����I���:#GpI���!U7p�/I�W>���>!K%�1#G�I�� E :+��Q`!�X^°\�¾%(')1;:+� E $������>1�b E ��:#:#��G�:#$�I��D����$�!�%?�>1*7p�y:�I��%01#G E ��!*�>1���� E ')!����������g��:#1+')%?�����p���>!d%�1#G�I�� E :+���)��!>X��S��')$0:+1*��%�1*������W>78�p����G8')$���Q`��1;:+!d!#G>��!#78�>!
E ��� E �>1#�0�H��5]')%�%(')1*��:#�����8��$4���)��I�$�%�V�G�����78W>���&I0�&����� � ������GB')1*��:#GrI0�>!�!*����!�b�')$�!*!#�P����56��!#!*$��|I0� E �:#1+'BL3')����bc����$�!dQR')��!*����!d!#�p%�1#��%�'),��>1K$���,�1#')��I@����7���1*��I	5]' E�E G>��G>1*��,�1+'37p78�>!JI(')�0!�I��>!K7p�������>$���0��� � ������G>')��1*�>!�'3a(�4IP5]Gy:+$�I����>1 E �&%�V�G�����78W>���3X(�S�)$�!�78���C:+1#�)��!�')����!#�?$����|I���78���=$0:#�����8I��&��'KI���! �%?�>1*!#�����¿I0�>!8I�������G��>!8�>��!#$�1;QR' E �<��:8���)$�!p�g��V����?����!U$���%�V�G�����78W>���<I��DI�GB'37p%�����a E '3:+������I�$78��$0L)�>78�>�C:�I0��%�1*�)Q`����I���$�1�'3$ E ��$01#!�I0��!+'�%�1#��%�'),C'3:#�����@��:+1#'BL��>1*!����8!#�)��%?��$�1dI��>!KL)'3���>$01#!7p'~����7p')���>!iIP5O' E�E G���G>1#'3:+������!T')$�:+��$�1TI���������������X

L



� � �8�<��� �@�

�����
	������������������������! �"�$#%�������& '���(� )��$*,+-	.�0/1�2�1���3�45�6��7
8 79��:;�! *��3�<�0��� +<7=�� %�0/1�<�0��� �>�=/3/1��	?��7��2�1���3� �<�$*,�A@��0�����7��$�BDC

7��B�+E���FG�&G+-�-/1�<7�� �
�� �4�3��	.�H�!�2�
7 G�$�<�A7��-G+E�3�4����

�NV0��!N:+V���!#��!r:+')¢)��!|%���' E �H���<:#V��K�>')1*:#V�-=$(')¢3�K����,����0�>�>1*����, E �)�=:#�y�/:BXmY�:S���C:+����I�!N:+� E V(')1#' Ey�:+�>1*��¹���:+V���,�1*��$���I�78�):+�����"I�$01#���0,<�>')1*:#V�-=$(')¢3�)XZ°�')1*:#V�-=$(')¢3�p1*�>!#��!*:+')�C: E ����!;:+1*$ E :#������!J1*�>7p')���'3:p:#V���78��78�>�C:8:+V����9��!*:478�B'3��!8Q`�)1p!#'3Q`��:[A)Xi�NV���!�I���7�')�0I�!p:#V���¢=���JIT����I�,����)Q&:+V0���('3:#$�1#�
�)QN!#����!*7p� E ���C')I�!�X��NV0��!=I���1*¢@��!K�('3!#�>I2�)�@:KI��.1#� E �>�C:+�FA�����!;:�')�����>I h�')%('3���>!*�4����:KI���1*¢/!�b^!#��� E �
2�����60bLITV�� E V E �)��!*:#��:+$�:+�N:KIi�d�)Q?:+V��T�?�>!;:�I�'3:�')��')!#��!z�)�8:#V��BIi��1*��I	X �&� ����:���!�'H!#$�1;QR' E �r����:KI���1*¢?bITV��>1*�B')! � ��¢ � ���y:i��!�'d!#$�1;QR' E �NM3�?��1#��V������r���y:KIi��1*¢mX0�NV��T:+V���!#��!iI��>')��!OIT��:#VpI('~:�')�('3!#�>!��)Q E 1#$�!;:�')�!#V(')�����JI©��L)�>�C:+!�b9I���%0:+V�����!#!N:+V('3� ,�	�¢=7<bPIT��:#V<7p'),��0��:+$0I��&�?��:KI��>�>� 
�X�p')�0I 4/X 00X

�NV0�|°\$�1*� E ��I�� � E $01#1#���C:+��AU%01#��%?��!#��!�!*:�'3��I(')1*Ip!*V(')%?�>!�Q`��1\:+V��TI���!#��,)�p1*�>!#%?����!*�S!*%9� E :#1+'0bI��>%?�>��I0����,����¾:+V��<!#����!#78� E ��:[A 1+'3:#�<�3Q|:+V0��1*�>,�������')��I E ��� E �>1*������,@!*:+')��I(')1*I�QR' E ������:#���>!�Xu�NV0�')�(')�FA�!*��!S�)Q^:+V0� �|� ���y:&I('3:+'4')�����JIi��I�:+� E ��78%�$0:#��'����0I !*%9� E :#1+')�u,�1#��$0��I"78�):+������%01#�>I0� E :#������>-=$('3:#������')��I<:+��1*��L/���0I :+V0�K!*V(')%?���)Qu:+V��K%�1#��%?��!*�>I"°zµ �8!#%?� E :#1+'0X?�NV��'Ii�)1#¢�:+V����"%�1*��%9�)!#�>!���QI½I���!#��,���!*V(')%?�dQ`��1T:+V0�K�('~:+���)�(')� E V(')%�:+�>1S�)Qj:#V��K°�$01#� E �/I����0X(Y[�"')I�I��F:+���)�	b0:+V0�K%�1*�>I�� E :#��L���>-=$('3:#�����.�g�0V0�����F:+!H'4��')1#,���1H')78%����Fa E '~:+���)��'3:&!#V���1;:J%9��1#����I�Q`�)1Jh�')%(')�0�>!#��I�'3:�'D')��I.�01#���0,�!&���!#��78�H����,�VC:T')�?��$0:N:+V0�d!*�����	')7p%0����a E '3:#�����8:+V('3:N:+')¢)��!S%0��' E �K'~:T������,�%?�>1*���/I	X�/��7p�4QR' E ������:#���>!K1#��-/$0��1#��:#��78��' E>E �>���>1+'~:+���)��V0��!*:#��1#���>!������)1#I���1�:+��!*:+$0I0A¾�������������>')1��?� �V('BL�����1�$���I0�>18!#�>��!#78� E ���C')I�!�X\�NV���!�:+V0�>!#��!UI���L)�>���)%�!4'.���0I �>78%���1*� E ')�i78��I0�>��Q`��1�!*��7�$���'3:+����,!*A/�C:+V��y:+� E !;:+� E V(')!*:#� E ���)��!*:+'3:+�����(')1;A.' E�E �>���>1#'3:+�����":+��7p�KV���!;:+��1*���>!�Xc��A�!#%?� E �FQwA/����,D7p'),����F:+$�I��3bI���!;:�')� E �J')��ID!#�F:+�H�y¸P� E :Bb�:#V���!N78�/I��>�P')�����RIT!�:+�U%�1#�/I�$ E �J7�')�CAp:+��78�|V0��!*:#��1#���>!�b0:+V('~:r'�!#�>��!#78� E��L����C:4��!�����')�0����:#��%01#�/I�$ E ��'3:�:#V���%0��' E ���)Q&���=:#�>1*�>!*:>X��NV��D7p�/I��>�N��! E ')������1#'3:+��I¾����'.,��FL����I('3:�'3�(')!#��')��I2��!K���3:+� E �B')�0���8�=A ��:#!�')�0�����F:[A":+��!#��7�$���'3:#�8:#V��pL3')1*��')�0�����F:[A"�)QN:#V���78�):#�����	Xc�NV0�h�')%(')����!#�8I('3:+')�(')!*�>! �&� ����:K')�0I � ��¢ � �0��:d')��I�:+V0��°\$�1*��%9�>')� I�'3:�')��')!#�8')1*�8$0!#�>I@:+�<I���L)�>���)%')��I E ')������1#'3:+�r:+V���!r78��:#V��/I	XY[�@���JI :#��78��I0�>1+'~:+�U!#����!#78� E ��:[A.¹�������!>bu' E $�1#1*�>�C:�-=$���!*:+����� :#V('3:K')1#��!#��!K��!dV0�RI :#��%01#� �I�� E :N:+V��d,�1#�)$���I<7p�):#������I�$�1#����,p'U!;:+1*����,8�B')1;:+V�-=$(')¢3�K:#V('3: E �)$���I<� E�E $�1T���D:#V�� E ��$��C:#1*A�X(�NV0�!*:+$0I0A��3Q\���B'31 � a��>��I��9�)1#�>V0�����d1#� E ��1*I�!&�)Q^:#V�� � ��¢ � ����:|')�����JIT!r:#�4�y��%�����1#�J:+V0�KL3')����I���:[A4I���7p')����)Q^%�1*�>I�� E :#��L��d�>-=$('~:+���)��!>XmY[��%�')1*:#� E $0��')1�b0:+V���!T!*:+$0I0A�')�����RIT!T$�!T:+�8�y��%���')���SITV('3:S� E>E $01#!r�=A<�g� �:+1+'3%9����'3:+����,d,�1#��$0��I478�):+������%�1*�>I�� E :#������!�X0³S���):+V0�>1�%�1*�������>7 :+V('~:N1#��������!i������')1#,)�S�>')1*:#V�-=$(')¢)��!I��B')��!TIT�F:+Vp�������������>')1\�9��V('BL/����1z�)Qc!*������!>XCY[�p:#V���! E '3!#�S:#V��|!*��,���'3:+$�1*�T�)Qc�����0�����0�B')1�!#�)���(1#��!#%?����!*���!^!;:+$�I����>I8�CA�%�1#�)%('),C'3:#����,&'J��')1#,)�i�=$�7��?�>1��)Q?�B'31*:+V0-/$�')¢)�r! E �>�(')1*����!^:#V�1#�)$�,�V8'H�������������>')1j78� �I���$�7<X(Á&$�1N1*�>!*$���:#!r!*V��JI :#V('3:T�����0�����0�B')1*��:[Ap1#�>I0$ E ��!r:#V��JI���!*%9��1#!#�����D�)Q�,�1#�)$���I<7p�):#�����4'3:N:+V��!#$�1;QR' E �3X�Y[� ')I�I��F:+�����	bP����I���%9����I��>�C:#��A��)Q�:+V�� E �)7p%�$�:+�>1 E ��I��8I��>')7p%0����a E '3:#�����"�3Qi:+V0�8,)1#��$��0I7p�):#��������!N�y��%?� E :+�>I�Q`��1-U=V'W�56! E ����!#��1N:+� ����� � ��� '~:N:+V��J!#$01*QR' E �)X

L��



� � ��� � � ��� � � �����¿�����

� ���17'�3 %:�/1�<�0�3� 8�� � � 7=�
	.� 	

��
��
7T�<�$��� �
� � G�0�*���	 � 8 �$�  %�-�*���:�%��*,������ �6�37T�3 )
+-7=�$�F/1�H+<�B5�2�& !���!� � �B �

� ���������������������� !��"$#%��&��'�)(*�) !+,��+,-,(��.&����� !+,��/,�� !��"$#%��01+324#%� 5
2�X 2 °\!*:#��7p'3:+�����4I���!S78��$0L)�>78�>�C:+!NQ`��1;:+! XdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX 4
2�X , ·|��! E 1#��%�:+���)�<��7p%0��1#��-=$��&I���!S78��$0L)�>78�>�C:+!NQ`��1;:+! XdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX �

2�X ,�X 2 kc�>!T%(')1#')7pWy:+1*�>!NI��dI��>! E 1*��%0:#�����DI�$D78��$0L���7p���C: XdXdXdXdXKXdXKXdXdXKXdX �
2�X ,�X , kc�>!TG>-=$('3:#�����0!r%01#G>I0� E :#��L)�>!TI��J7p�)$0L���7p���=:TQ`��1;: XdXdXdXdXdXKXdXKXdXdXKXdX 2��

6 78���9�:��(*�) !����;<�>=�;@?A+$"B�C#9�*����&�+,"D"��E���9&��F !+,��/,�� !��"$#�01+324# ��G
,�X 2 kc�>!N:#1#�>7�������7p���=:#!NI��H:+��1#1#�d')$�h�')%?���¾XJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX 2 	

,�X 2�X 2 kc�>!T¹>���0�>!rI��J!#$��?I�$ E :+���)� XKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX 2<6
,�X 2�X , kc�>!TG�L)G>����7p���=:#! E 1#$�!;:�')$�� XKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX 2��
,�X 2�X 0 H&$��>��-/$0�>!T!#G���!#78�>!TI���!*:#1#$ E :+�>$01#!|V0��!*:#��1#��-=$��>!NXdXKXdXdXdXdXdXKXdXKXdXdXKXdX 2��

,�X , ��'3!#�>!TI��JI��)����G>��!S�g��%������F:+G��>!T%9����I(')�C:r���H%01#�~M*�y:SI0�d1*� E V���1 E V�� XdXKXdXKXdXdXKXdX ,��

L/���



,�X ,/X 2 kc�>!�1#G>!*�B')$/��IP5]���0!#�>1;L3'3:+������I��S7p�)$0L���7p���=:#!�Q`��1;:+!zI�$��rY�°z· ¶ �|� ����:���:
� ��¢ � �0��: XdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX ,��

,�X ,/X , ��G���!#78�>! E 1#$�!;:�')$/�<��:r7�'3,�����:#$�I���!NG>���yL�G��>!�XKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX ,�,
,�X ,/X 0 �/:+'3:+��!*:+��-=$��>!NI���!T�(')!#��!SI0�dI0������G��>! XdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX ,�0
,�X ,/X
 ·|�F¸PG�1#�>� E �>!r�>�C:#1#� �|� ���y:T��: � ��¢ � ���y:�XdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX ,�6

��
��
7T�1�$�A�Q� �
��� �=/1�1���3� ����*,����:;� )
	.� G+<�B/1�17=�A %�A7 � +����4�� ��� �=/3/ � 	 � 7����<�0��� � 	

� ����(���+,�:+3?	��(*� &��F��
� ��2%+�� + &���� �C# &���� ;<���C�D� �)(*�) (*����� ���
0�X 2 k�5]°\$�1#� E �/I����D¶�$����J��%0:#��-=$��JI��J%�1*�):+� E :+����� XdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 0�0
0�X , ��1*GB')7���$����d')$�µiV('3%���:#1#� 
@XdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 0�


00X ,/X 2 ��Gy:+V��/I�������,����SI��J��5]')�(')�FA/!#� XKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 0�

00X ,/X , Y[I����=:#��:#G@I�$ �u�>')¢ �J1*��$���I©³ E>E �>����1+'3:#����� _ U9V9W&e4��:�I��@��'¾L3')���>$�1<�

2���� �r¹JI��J��56³ E>E ������1+'3:#�����<�T�>!#%?����!*�K��%9� E :#1+'�_��DW���� �����*edXdXKXdXdXKXdXJXKX 0�


� � ��2%+�� + &���� &����)(�-$" 2%���:?A+,"D�:� �:?A��� #42%; �C/ ;<�*��;@#%(�+$" ���)(�"�- # ����!#" "��C#%$:; ?�;<"���� �
&�;@#4;'&D;<� � ��(

0X 2 Y[�=:#1#�/I�$ E :+���)� XdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 
 �

0X , �NV�� �|� ����:TI('~:�')�('3!#�8XKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 
 2


�X ,/X 2 ·&'3:+'�%�1#� E ��!#!#����, XKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 
 ,

�X ,/X , ������� E ����I��F:+���)��!iXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 
 	


0X 0 �/:+1*����,8,�1#��$0��ID7p�):#��������-=$('3:+������!<XJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 
 4

�X 0�X 2 °\-=$('3:+������Q`$�� E :+���)�(')�PQ`��1*7 XJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 
 4

�X 0�X , �/:+')��������:[A;IT��:#VD�):+V���1T!*:�'~:+���)�<I0��!*:#1#����$0:+������! XdXdXdXdXdXKXdXKXdXdXKXdXJXKX 	��

�X 0�X 0 �T�>!#��I�$(')�	')�(')�FA�!*��! XdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 	�,

�X 0�X
 Á|:+V���1N!*:#1#����,8,�1*��$���ID78�):+������%�1#��I�� E :+�������>-=$('3:#�����0! XKXdXKXdXdXKXdXJXKX 	�4


0X
 °�µ ��M �|� ���y:S1*�>!*%9���0!#�d!#%?� E :#1+' E ��78%(')1*��!*����!�XdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 	��

0X 	 ��1*��%?��!#�F:+���)�4:+�8')I(')%�:|°zµ �U1#��!#%?����!#�d!#%?� E :+1#'UQ`��1N78�/I��>1#'3:+�H!*�>��!*7p� E �F:[A4')1*�B')! X 6�0

0X 6 µi��� E ��$�!#������! XdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 6�6

0X 4 ³ E :+$�')����!+'3:#������I��J��5]Gy:+$�I��J!*%9� E :+1#')��� XKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 6J4


�X 4/X 2 ��')!*�JI��JI�������G��>!rI��J!#$�1;QR' E � � ��¢ � ����: XKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 6��

�X 4/X , kc�>!N:�'3������!NI�� E �/��ª E ���>�C:+! XJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 6��

�X 4/X 0 ��')!*�JI��JI�������G��>!rI��J%�1#�3Q`����I���$�1 � ��¢ � ���y:.XKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 6��


0X�� ·|��¸9G>1*�>� E �>!r�>�C:+1*�K%�1*G>I�� E :#������!N!*%9� E :#1+')���>!TI��>!rI���$��D1#G�!#�>')$��<I��J!#$01*QR' E � XdXJXKX 4�	

L/�����



��
��
7T�1�$� � � � �
� � �=/1�1�0��� ��0G*,����:�� )
	 � �=/3/ � 	 � 79� 8 7���*,*,�9C=+-79�=/1�B G:4 �
	 � �2�3���$7=� ���

G 78��� ;<���C�D� �)(*�) (*����� #42%;<"��)( #4+,(*2%� � �
	�X 2 �T�>7p')1#-=$���!T!#$�1T���H!*%9� E :#1#�dI��J1#G>%?����!*� XKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX ��2

	�X 2�X 2 µ�')� E $���!N%?��$�1N���>!N��$�L�1#'),���! E ��$�1+'3�=:#! XdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX ��2
	�X 2�X , µi��7������(')��!#����!iI��>!r1#G�%9���0!#�>!r78��I('3���>!�XdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX ��2

	�X , �TA�%?�):#V�W>!*�>!r��G E �>!#!*��:+')�C:|$��0�K'3%�%�1#� E V��H:+��7p%?��1*�>�����&I�$<7p�)$0L���7p���=:r!*��!#78��-=$�� X �J,
	�X 0 kZ'�L3')1#��')��������:#GSI�$<78��$0L���7p���C:pXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX ��0

� �.+$" � #4;@#4(*+,"�; 2�� � #4+ � ��;<� #%(�� �)(* �D��;@#%(�+,"!+30 � #42%+,"�- -32%+$��"�&  !+<#%(�+,"!#%(� � �D(*��"
#4+32 (���� (�" �C����&�(�"�- "�;�#%��2%;<� / ; 2 (�; &D(��*(�#��
	 ;@?D?D��(�� ;@#%(�+,">#4+ # ��� ! " "��C# =$; ?D; "����:�
&�;@#4; &�;<�:� �$5
60X 2 Y[�C:+1*��I0$ E :#�����©XKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX ���
60X , ���/I����	Q`��1#7�$0��'3:#����� XdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX ���

60X ,�X 2 �NV��J!#%?� E :+1#�),�1+')7 XdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX ��2
60X ,�X , µi��78%�$0:�'~:+���)���)Qu:#V��H:+��7p�&V0��!*:#��1*A8XdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX �J,
60X ,�X 0 µ�')������1+'~:+���)�4�)Q�:+V��J���0!*:�'3�=:+')������$�!r'BL��>1#'),��J%?�RI��>11U��������XKXdXKXdXdXKXdX ��


60X 0 �NV��Kh�')%�')���>!*� �|� ����:TI('~:�')�('3!#� XdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX � 	
60X 00X 2 ·&'3:+'U%01#� E �>!*!#����, XKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX ��6
60X 00X , ������� E �)��I���:#�����0!iXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX ���

60X 
 �H1#��$0��ID7p�):#������%�1#��I�� E :+���)�<��-=$('3:+������! XKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX ���
60X 
�X 2 �J1*��$���ID78�):+������%�1*�>I�� E :+�����4Q`$�� E :+�����(')�PQ`�)1#78!�XKXdXdXdXdXdXKXdXKXdXdXKXdX ���
60X 
�X , �r��,�1#��!#!*�����D1#��!#$��F:+!�XdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2���0

60X�	 ³ E�E �>���>1#'3:+������:+��78�&V���!*:#��1#���>!N��� E ��$0I�����,��('3:+$01+')�	L3')1*��')�������F:[A XdXdXdXKXdXKXdXdXKXdX+2���

60X 6 �T�>!*$���:#!T')��I<I���! E $�!*!#���)� XKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2����

60X 60X 2 �N��78�&V���!*:+�)1#����!T')��I�l(��$�1#���>1�!*%9� E :#1+'�_R78�>I���')��L)'3��$���!�e XdXKXdXKXdXdXKXdX+2����
60X 60X , Á&��!#��1*L���I"')�0I E ��7p%0$0:+��I�')���B'3:#��1*A8L3')1#��')��������:[A XdXdXdXdXdXKXdXKXdXdXKXdX+2����
60X 60X 0 ³|%�%0��� E '3:+������!i:#�U�):+V���1N1#��,������0!�XJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2�2 

60X 60X 
 ����:#V��/I�!*V���1*: E ��78���0,�!KXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2�2 	

60X 4 µi��� E ��$0!#���)��! XKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2�2<6
60X� ³S%�%9����I��Ã��¶��>78%���1#� E ')�P78�/I��>� XdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2�254

60X�0X 2 �NV��J!#%?� E :+1+'3��78��78�>�C:+! XdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2�254
60X�0X , �r����'3:#�����0!&�9�y:KIi���>�@!#%?� E :#1+')��78��78�>�C:+!&Q`��1&:#V��UI���!;:+1*����$0:#�������)Q�����������

')��I�Q`��1�:#V��JI���!;:+1#����$0:#�������)Q�� XJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2�2��
60X�0X 0 ��%?� E :#1#��,)1+')7 7p�/I��>�pXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+25,��

�Ã�



6�X�� µi��7p%0��G>78�>�C:#! XdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 25,��
60X���X 2 kc�>!r')�('3��A/!#��!rI0�d��'��(')!*�KI��JI��)����G>��!S78��1*����1NXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 25,��
60X���X , �T�>7p')1#-=$���!r!*$�1T��'�%('31+')78G�:#1#��!#'3:+�����4I�$<78��I�W����pXdXdXdXKXdXKXdXdXKXdXJXKX 25,*2

5 � ?�?D��(�� ;@#%(�+,"D��&��B !+ &����*���!&%
 ;<� #42%��� &�;<�:���9&��'&�+,"D"��E��� ��6��
4/X 2 ����7�$0��'3:#������:#�>78%9��1*�>�����NI�$p7p��$�L��>78�>�C:�!#��!#78��-=$��T�>�4%01#�)Q`���0I��>$�1r¶/')�(')�FA/!#�rI��>!

I�������G��>!rI�� � ��¢ � ���y:½XKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 25,�0
4�X 2)X 2 Y[�C:+G�1 � :rI���!S!*��7�$0��'3:#������!��>�<%�1#�3Q`����I���$�1�XdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 25,�0
4�X 2)X , �TG>!#$0��:�'~:+! XdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 25,�0
4�X 2)X 0 µi��78%(')1#')��!*����I��>!T1*G>!#$0��:�'~:+!TI��J!#$�1;QR' E �J�y:SI0�d%01#�)Q`���0I��>$�1 XdXdXKXdXJXKX 25,�	

4/X , ����7�$0��'3:#�����UI�$p7p��$�L��>78�>�C:i!#��!*7p��-=$��S����°\$�1#�)%9�K¶�'3�(')��A/!*�|I��S��'J�(')!#�SI��|I0��� �
��G>��!SI��J78��$0L)�>78�>�C:TQ`��1*:T��$�1#��%?G>�������2XdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 25,��
4�X ,/X 2 ·|��! E 1*��%0:#������I�����'r�(')!*��I���I��)����G>��!\�>$�1*��%?G>�>�0���N$0:+������!#G>�zI(')�0! E �y:#:+�iG�:+$0I���25, �
4�X ,/X , �TG>!#$0��:�'~:+!N���0:#�>�=$�!"XdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 25,��
4�X ,/X 0 ³|%0%���� E '3:#��������-=$�����-=$��>!r! E G>�('31#���	Q`1#')��É>')��!8XKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 25,��

��
���72�<�$�A� 
�
� �B�*��3:�;�2*,�����3 ��������	?�-��3:	� *���:�;��*,�2�!�� �6��72�� )
+<7 �  %�0/1�<�0���F �2� �� 8 �����<:�7=�A�F���%��	?�$� � �
�$7=� 	 � �

� 
 +����E;��� � #42%+$"�-��  !+<#%(�+,"  + &����*� ?�2 ��&�(�� # � #42%+,"�-���� ��;��� -32 +,��"D&  !+<#%(�+$"��
� ���:�D� #%��012%+, # ��� ! (� " "��C#�2%� � +32 &���;<"�;<�����)(*��� ���$5
��X 2 Y[�=:#1#�/I�$ E :+���)� XdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2<0��
��X , �NV�� � ��¢ � ����:r·|'3:�')��')!#� XKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2 
 �
��X 0 �J1*��$���I<7p�3:+���)�47p�/I�����!¾XKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2 
 ,

�0X 0�X 2 �H1#��$��0I��<�):+�����<���/I��>�Z�\1#��I�� E :+�����<°�-=$('~:+���)� XdXdXdXKXdXKXdXdXKXdXJXKX 2 
 ,
�0X 0�X , �T�>,�1*�>!#!*�����D1*�>!#$0��:+!�XdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2 
J0
�0X 0�X 0 �T�>!#��I�$(')��!N')�('3��A/!#��!dXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2 
�


��X
 � �>')¢D')��ID!*:#1#���0,p78�):+�����478��I0�>��!N,)1#��$��0I<78�):#������%�1*�>I�� E :#������!JXdXKXdXdXKXdXJXKX 2 	 

�0X
0X 2 �H1#��$��0I<78�):#�����4%01#�>I0� E :#�����0! E ��78%(')1*��!#�)� XKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2 	 

�0X
0X , Á&��!#��1*L)�>I�!*V(')%?�J�)Qj1*�>,�1*�>!*!#���)�<Q`��1N,)1#��$��0I�78�):+����� XdXKXdXKXdXdXKXdXJXKX 2 	�4
�0X
0X 0 �H1#��$��0I<78�):#������'3���B'~:+��1;A�L3')1#��')��������:[A E ��78%(')1#��!#��� XdXKXdXKXdXdXKXdXJXKX 2<6�2

��X 	 ·|��! E $�!*!#���)� XdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2<6�2
�0X 	/X 2 lj������:#�|!#�)$�1 E �K�y¸P� E :+!S')��ID7p'),����F:+$�I0�HI��>%?�>��I0�>�C:&'~:#:+���=$('3:+����� XKXdXJXKX 2<6�2
�0X 	/X , �H1#��$��0I<78�):#�����47p'),��0��:+$0I��H! E ')������,"XdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2<6�0
�0X 	/X 0 ��7p')���9')��I<78��I���1+'3:#�H�B')1;:+V�-=$('3¢)�>!S,�1#�)$���ID7p�3:+���)��%�1#��I�� E :+���)� XKXdXJXKX 2<6�

�0X 	/X
 Y[78%���� E '3:#�����8Q`��1N!*:#� E V('3!*:+� E 7p�/I��>��! XdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2<6�


�



�0X�	�X�	 ��'),��0��:+$0I��H! E ')������,��)Q�:+V��d')���B'3:#��1*ApL)'31#��'3��������:[A XdXdXdXdXdXKXdXKXdXdXKXdX+2<6 	
�0X 6 µi��� E ��$0!#���)�@XdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2<6 	

( ��(*-,"�;@#%��2%� &�� �*; 2 �E?A+,"��:� "�+,"�" �*(�"��E;<(*2%� &����'�:+,��� 	 ?�2%��&D(�� #%(�+$"�� &�� �:?A��� #42%���
&��F2%�E?A+$"��:�'� ?A� �C(�� ��������;<�B�)( #4� � ��(
�0X 2 Y[�C:+1*��I0$ E :#�����©XKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2<6��
�0X , ����!#�H�����J$0L/1#�JI��J��56�y��%?G>1*���>� E � XdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+254�,

�0X ,�X 2 �JG���G>1#'3:+������I���!|' E�E G���G>1*��,�1#')7p78�>!i�>�<%�1#�)Q`�)��I��>$01 XdXdXdXKXdXKXdXdXKXdX+254�,
�0X ,�X , µiV����Ã��I���! E �������0���>!NI��J!*��� XdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+254�0

�0X 0 ·|GyL�������%�%?�>78�>�C:rI���!rQ`��� E :+������!NI	5]')78%����Fa E '~:+���)��I�$<7p�)$0L���7p���=:rI��J%�1*�)Q`����I0�>$�1 254�6
�0X 00X 2 Á&��!#��1*L3'3:+�����DI�$<%�V�G>�0��7pW����J����� � ������GB')��1#�KXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+254�6
�0X 00X , Á&�0:+���=:#�����DI���!rQ`�)� E :#������!NIP5O')78%�����a E '3:+����� XKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+254��
�0X 00X 0 ³|78%����Fa E '~:+���)��I�$ !#%?� E :+1*�@���©%01#�)Q`���0I��>$�1D%('31���' E �)�������0�.I��.!#���H�y:

! E G>�(')1*���cI	5]')%�%�')1#�F:+���)�4I��J��'�I�G>')7p%0����a E '3:#����� XKXdXdXdXdXdXKXdXKXdXdXKXdX+2���0
�0X 
 ·|��! E $�!#!*�����<��: E �)� E ��$�!#����� XdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2���


� ���4/1	.:�����3� 8�� � � 7=�
	.� 	�� �

� ����	?�0� 8 7=�
+-@!�H� 	 � 	

���



�����



� �c�8�<� � ��� ��� � �<���

2�X 2 �^L��)��$0:#�����8I��r��5]' E>E G>��G�1+'3:#�����Pb�I��r��'HL��F:+��!#!#�r��:�I�$pI�G>%���' E ��7p���C:iI�$�!#���?')$ E ��$01#!
I�$2:#�>78%�!>b^�y:U!#��$0!8!*������� E ��:�'~:+���)�@!*��!#78��-=$��3X^k\56���C:+G�,�1+')���4I�$ E '31#1#GDI�����5O' E>E G���G �
1#'3:+������_R')��$�!*��L)�>78�>�C:H')%0%9����G>�K���C:+����!#�F:+GdI	56³|1#��')!�eN��:|���d!#%?� E :+1#��I���1*G>%?����!#�K�>�
' E�E G���G>1#'3:+������!*���C: E '3� E $0��G>!�I���QR')É�����$�!*$��>�����)XikZ' I��>1*����W�1#�"����,��0��78���C:+1*������!
:#1+')��!;Q`��1#78G>��!UI���l(��$01#����1U!#$ E�E �>!*!#�FL��>!�I�����5O' E>E G���G�1+'3:#�����	bjI�����'"L��F:+��!#!#����:pI�$
I�G�%���' E �>78�>�C:dI�$@!#���r_`�>��1*�>,���!*:+1*�>78�>�C:dI�� �&� ����:8¶�� « ����������0���4�,�6����*2<00X]° � �
!*G>��!*7p�KI�$ ,�6&M*$��������y:?, ����00bmI��K7�'),)����:#$�I�������	�
����bm�>�01#�>,)��!*:#1#G��;,���¢=7 I��
��5]VCA/%9� E ���C:+1#�BeyX=�r�):+��1�')$UI�G>��$�:�I0�r��5]����1#��,���!;:+1*�>78�>�C:\I�$8I�G>%0��' E �>78�>�C:�I�$8!#������'
%�1*G>!*�>� E �KI	56$����d����I0$���'3:#�������(')!#!*�dQ`1*G>-=$���� E ���U1#'3:#:+' E V���1S'3$Da���:+1#'),��J')%0%�����-/$0G
')$D!*��,��('3��X XdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX 2 


,�X 2 µ�')1;:+�H:+� E :#������-=$��J!*��78%����Fa(G>�SI�$"h�'3%9���@_R�r��!#¢D��'3�('),���7p���=:S�/����$0:#�����0!>b',�����0CeyXuX 2<6

,�X , kc� E ')����!+'~:+���)� I���!pGyL�G>�0�>78�>�C:+!p!#��!*7p��-=$��>!����0!#�>1;L�G�!�%(')1 E V�' E $��¿I��>!UI���$���1#G �
!*�B')$�� _R,�1#')%�V���-=$��4%�1*��� E ��%(')��e&��:U��� E '3����!#'3:+������I��>!�!;:�'3:#�����0!�I���!�I��>$���1#G�!#�B'3$��
_`�>� E ')1*:d!#$0%9G�1#����$�1d,C')$ E V��BeyXu����$���!J����!KGyL�G����>78�>�C:+!K$0:+������!#G>!HI�')��!d��56G�:+$0I��U!#���C:
%�1*G E ��!#G�!>X?Y[��!r!#���C:&')%�%(')1*$�!r�>�C:+1*�����JI�G���$0:&I0����'U78��!#�J���"7�'31 E V��dI��>!S1#G�!#�B'3$��
�y:T���H78����!NI	56� E :+�)��1#�@,�����
�_`L��)��1�:+�g�/:+��egX�XKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX ,�0

,�X 0 �TG>%('31*:+�F:+������I('3��!N���&%0��')�47p'),��0��:+$0I�� � I���!;:�')� E �|I���!N�>��1*�>,���!*:#1#�>78�>�C:#!N�y��%����)��:+G�!
')$ E ��$�1#!NI0$�%�1*�~M*��:TI0�d1*� E V���1 E V��d��: E ��1#1*�>!*%9���0I(')�C:S')$��D!*G>��!*7p��!N��� E ')����!*G>!i!*$�1
��'�lj��,�$01#�@,�X ,�X XdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX , 


,�X 
 �/:+'3:+��!*:#��-=$��>!pI��>!�I��>$���1#G�!#�B'3$��9XN�u��$01 E V(')-=$��.���=:#�>1;L)'3�����<I��"7p'),��0��:+$0I��)b�����!
�('31#1#��!\����I0��-=$��>�C:����N%9��$01 E ���C:�'),��TI��N!;:�'3:#�����0!\-/$0�(���C:�1#�>%?G>1*GT$��UG�L�G����>78�>�C:�I��
7p'),����F:+$�I0� E ��78%�1#��!#�NI('3��!���5]���C:+�>1;L3')����� E ���0!#��I0G>1#GK_`�>��V�')$0:gegbC��:���'HI���!*:+1*����$�:+���)�
����I���!*:+')� E �JI���!T�>��1*�>,���!*:+1*�>78�>�C:+! E ��1#1*�>!#%?����I�')�C:+!�_RI���$��<,�1+'3%�V���-=$���!TI�$���')!�egX
kZ'&!#�)7p78��I���!^L)'3���>$01#!^1*�>%�1*G>!#���C:+G>��!i!*$�1 E V(')-=$��T���C:#�>1*L3')������I��N7�'3,�����:#$�I��zL)'3$0:
2������4X XdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX ,��

�0�����



kZY;�/�T°�·&°z��ljY;� �|�r°z�

,/X 	 ��1*�)a(��!\I��iL/��:#�>!#!*�TI��>!\!*����! E ��')!*!#G�!\I	5O'3%�1#W�!z���>! E 1#�F:+W>1*�>!^I0�N��5]°�$01#� E �/I�� �U_`L)����1j��'
:�')������6�X
�b=I('3��!i���&µiV('3%���:#1#� 
=eyX/kc� E ')!iI0� �|� ���y:i��!*:i%�1#G�!#�>�C:#GH�K,C'3$ E V��)X�µi�>��$��
I�� � ��¢ � �0��:��>!*:�7p���C:#1#G&'3$�78�������>$	b)!#$�1����>! 0��K%�1*�>78����1#!i78W�:#1#��!iI��S%�1#�)Q`�)��I��>$01>b
��:J�8I�1#���F:+�3b9!*$�1|���>! , ���p%�1*�>78����1#!r7pWy:+1#��!&I���!|Q`��1+'3,��>!�X?Y[��QR')$0:S���):#�>1|-=$	56�����	5 A
'8%('3!rI0�d!*���cI�� E ��')!#!*��� %(')1#78�	���>!N!#�)��!TI�� � ��¢ � ���y:BXDXdXdXdXdXKXdXKXdXdXKXdXJXKX ,��

,/X 6 ³�:#:+���=$('3:+������!JI�$ U=V'W'BL�� E ��'�I���!;:�')� E �)b	%01#G>I0��:+��!J%(')1 �|� ���y:J��: � ��¢ � �0��:Bb9��:
E ��78%(')1#')��!*����'BL�� E ����!HI������0G>�>!d�>�01#�>,)��!*:#1#G��>!J�>��!#$�1;QR' E �U%?��$�1H$���!#�)�^I���:[A/%9�
� Xzkc�>!U1#G�,�1#��!#!*������!8���C:8G�:#G�1*GB')����!#G��>!U!#$018���>!|M*�>$/��I��DI�������G��>!pI�G E 1#��:#!UI(')��!
��'4�u')����� ,�X 6�_ E V(')-=$��U��� E 1#G�7p���=:&I����0b�	�����7�'),)����:#$�I���1*�>%�1*G>!*�>�C:+�8$���M*�>$�I��
I�������G��>!+eyX~Y[��QR')$0:����):#�>1Z%9�)$�1Z���>!cQR')��������!c7�'3,�����:#$�I���!c-/$0�����>!Z!*:+'3:+������!cI�$K1#G>!*�B')$
�&� ����:r�	56���C:r%(')!T�>�01#�>,)��!*:#1#GHI��JQR')��������!iL3')����$�1#!NI	5]' E�E G>��G>1#'3:+�����	X4XdXKXdXdXKXdXJXKX 0��

0�X 2 ÁH! E ������'~:+�>$01c!#��78%����\!#��$�78��!Z�T$��K7p��$�L��>78�>�C:ZL���1*:#� E '3�/I0$�!#�)�C�����F:+��Gj%(')1Z��5]')1#1*��L)G>�
I	5]$0���K�)��I��J!#��!#78��-=$��)X�� ,�')$ E V��J��56G�:+'3:TI	56G>-=$��������01#�)b0��I�1#���F:+�H��5]Gy:�'3:T%?�>1;:+$�1*�9G3X¿X 0 	

0�X , µi��7p%�')1+')��!#���.I0�>!HL3')����$�1#!HI	5]' E�E G>��G>1#'3:+�����.7�'��0��7�'3���d%9��1#É>$0�8�y:JI�����5]' E�E G>��G>1#' �
:+���)��!#%?� E :+1#')���S�32���� �S¹ E ')� E $���G>�r%9�)$�1���5]Gy:�')�0����!*!#��7p���=:zI���!i!*%9� E :+1*�>!�I0�|1#G�%9�)��!#�3X 0�6


0X 2 °\L)�>�C:+!|')��I<1#� E ��1*I�����,U!;:�'3:#������!N$0!#�>I�����:+V0��!N!*:#$�I0A)X�XdXdXdXdXdXKXdXKXdXdXKXdXJXKX 
 ,

0X , ����78�>�C:U7�'3,�����:#$�I��UL���1#!#$0! E ����!*�>!;:UI���!;:�')� E ��:+�":#V��4!*��$�1 E ��I���!;:+1*����$0:#������Q`��1

:+V�� �|� ���y:HI('3:+'�$�!#��I@���":+V���!H!*:+$0I0A�Xc�NV��UI('~:�')�('3!#� E �)�=:+')���0!�	���2���L)�>�C:+! E �)1 �
1#�>!*%9�)��I����0,8:#�36���25,�1#� E ��1*I�!>bm° � '3��I��|� E ��78%9���0�>�C:+! E �)7������0�>I	XXdXKXdXJXKX 
J0


0X 0 µi$�7�$���'3:+�FL��U%�1#�)�(')��������:[A�Q`��1 � ��¢ � �0��:d!#�����\1+'3:#����!������	� ��
�������� � M������	� ��
���
�����

bZ'3��I��
�>-=$(')��!r:#� 	�b 2 �0b 25,�b�2�	�b 2��8')��I ,��878��:#�>1*!>X 	�	�, � ��¢ � �0��:T!*:+'3:+������!r')1*�d$0!#�>I����
:+V���!S'3�(')��A/!*��!>X/XdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 
 	


0X
 �u�>1*���/I�I���%9����I��>� E �N�)Q�:#V��i!;:�')�0I(')1#I�I���L/��'~:+���)��_��ceyb�!#V��JIT����,|:+V0�i��78%�1*��L)�>78�>�C:
'3:r������,�%?�>1*���/I�!N��� E ����!#��I��>1*����, 	�!#�)��� E '3:+��,���1#���>!N����!*:#�B')ID�)Qj������A������3XHXKXdXJXKX 
 �


0X 	 �u�>1*���/IKI0�>%?�>��I���� E ���)Q0:#V���1#����'3:#�����H�?��:KI��>����:+V��z!#�)��� E ��')!*!#��a E '3:#����� E �/��ª E ���>�C:#!>b
!#V��JIT���0,�:+V0�p1*�>��'~:+��L)����� E 1#�>')!#�8�)Q������>1*,)A E �)�=:#�>�C:dQ`��1J!#�)Qw:d!#�)����!3IT�F:+V�1#��!#%?� E :
:+�U:+V��J!#�)��� E ��')!*!BW '~:T������,�%?�>1*���/I�!>XjXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 
 �


0X 6 �u�>1*���/IDI��>%?�>��I0�>� E �K�)Q 	�1+'3:#����!i�9�y:KIi���>�"'3��� 	�1*�>,�1*�>!*!#���)��! E �/��ª E ���>�C:+!T1#����'3:#�>I
:+�"7p'),����F:+$�I0��')�0I2!#��:#���y¸P� E :Bb E ��1*1#��!#%?����I�����,�:+��	�1#��,�1#��!#!#������!�I0������IT�F:+V 	
I���¸9�>1*�>�C:r!*:�'~:+���)��I���!;:+1#����$0:#������!�b��CA E ����!*��I���1#���0,�:+V�� E $01#1#���C:S1*�>,�1*�>!*!#���)��'3!�:+V��
1#��Q`��1#��� E �3X XdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 	*2


0X 4 �u�>1*���/I�I���%9����I��>� E �.�)Q�	�1+'3:#����!8�9�y:KIi���>� 	@!;:�')��I�')1#I�I0��L/��'3:#����� _��Ze E �)1#1#��! �
%9���0I�����,2:#� 	�1*�>,�1*�>!#!*�����0!<I0����� IT��:#V 	2I0��¸9�>1#���C:�!;:�'3:#������I0��!*:#1#����$0:+������!�bi�CA
E ����!*��I���1#����,�:+V�� E $01#1#���C:|1*�>,�1*�>!#!*������')!�:#V��J1#��Q`��1#��� E �3XjXdXdXdXdXKXdXKXdXdXKXdXJXKX 	�,

�0�FL




�X� �T�>!*��I�$('3�9L3')��$0�>!N�?��:KI��>�>�D:+V0������� ���S�)QZ:#V��H����!*�>1*L)�>I<!#%?� E :+1+'3�Z' E>E �>����1+'3:#�����4'3:
�0X��2�b �0X ,�b�2J')�0I�
�!T')��I4:+V0�H%�1#��I�� E :+�>ID���0�)b�$�!*����,�:#V��H!*:#1#���0,�7p�):#�����p%�1#��I�� Eg�
:#�����U�>-=$('~:+���)�8%01#�>!*�>�C:+��I4����:#V���!�!*:#$�I0A�_wQ`��1\V���1*��¹>�)�=:+')�(78�):+�����	b 	 � I(')78%�����,=eyb
I���%9����I�����,�����:#V�� E ����!*�>!*:�I���!;:�')� E ��:#� :+V0��QR')$��F:BX��NV��",�1#')%�V�!p�����>' E V�1#�JI
1*�>%�1*�>!#���C:N' E '3:#�>,���1;AU�)Q	!*������XJ�S�>'BL/A8V��)1#��¹����C:�')�0�����0�>!z')1#�T��� E '3:+��I�'3:�:#V�� �DL3')��$0�)X�	�0


�X� �T�>!*��I�$('3�9L3')��$0�>!N�?��:KI��>�>�D:+V0������� ���S�)QZ:#V��H����!*�>1*L)�>I<!#%?� E :+1+'3�Z' E>E �>����1+'3:#�����4'3:
�0X��2�b �0X ,�b�2J')�0I�
�!T')��I4:+V0�H%�1#��I�� E :+�>ID���0�)b�$�!*����,�:#V��H!*:#1#���0,�7p�):#�����p%�1#��I�� Eg�
:#�����U�>-=$('~:+���)�8%01#�>!*�>�C:+��I4����:#V���!�!*:#$�I0A�_wQ`��1\V���1*��¹>�)�=:+')�(78�):+�����	b 	 � I(')78%�����,=eyb
I���%9����I�����,U����:+V��J78��7p���C:T7�'),)����:#$�I��)X��NV��J,�1+'3%�V�!N���D�>' E V�1*�JI 1#��%�1#��!#���=:|'
E '3:+��,���1*A4�)Qj!*������X �r�B'BL=ADV���1#��¹>���C:+')�P��������!T')1#�J��� E '~:+�>ID'~:N:+V�� ��L)'3��$��3X©XdXdXKXdX 	 



�X 2����r��1#7p')�(-=$(')�C:+�����T%����):z����I�� E '3:#����,J���8:+V��TA � '~����!z:#V�� E $�7�$���'3:+�FL��T%9��1 E �>�C:�'),)�|�)Q
I('~:�'<_ E 1#��!*!�ei:+V('~:T1#�B' E V��>!S'��/$07��9��1T�)Q �¿_`����:+V��&� � '~����!�e�'3: �0X��2�b �0X ,/b�2d')��I

U!>X(�NV0�K�������H'3!#!#$07p��!S'�����,�����1*7�'3�PI���!*:+1*����$�:+���)�	XZXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX 	�	


�X 2�� ��$0��:+��XdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX 	�6

�X 2�2�µi��78%(')1*��!*���@�3Q�:+V��878�>I���')���/³ Q`��1K' 	D¢/7 I����>%	b�!*:#1#��¢)� � !#����%��B')1;:+V�-=$(')¢3�4�)Q

7p'),����F:+$�I0� 60X�	U'~:|'�I���!*:+')� E �J�)Q�0��U¢=7 ���<�9�):#V<� ')�0I"µ !#��:#�>!�Xmlm�)1NI���¸9�>1*�>�C:
1*�>��'~:+���)��!#V���%�!SQ`1*��7 _`³|��1#')V(')78!#�)��� �����FL3'0b�2����J4�eyb^_R³S7���1+'3!#��A/!J��:K')��X�b 2�����6�e
b�_�������1*�U��:�')��XFb	2����J4)eybz_����>1#,)� � �NV0���>1*1*A��y:�')��X�b-, ����0Cegbz_`:+V0��!d!*:+$0I0A0eK')��I�_��0' �
�?��:*:�'��©��$0,������>!#�3b�2�����6CeyX3³|���07p'),����F:+$�I���!^')1*�N! E ')����I�:+V(')�0¢/!\:#�&:+V�� �T:+!#$3,�����

1*�>��'~:+���)��!>X9XKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX 	�4


�X 25,�µi��78%(')1*��!*���&�)Q=:+V0�z!;:�')�0I(')1#IJI��yL/��'3:#�����|Q`�)1	I���¸9�>1*�>�C:Z1#����'3:#�����0!#V���%�!9Q`1*��7 _`³|��1#' �
V('37p!*���	� �����FL3'�_"2����J4�egb(Q`��1&'�!;:+1*��¢)� � !*����%��B')1;:+V�-=$('3¢)���)Q�7p'),����F:+$�I0� 6�X 	�'~:H'
I���!*:+')� E �p�)Q 0���¢=7 ���2'�!#������µNegbN_R³S7���1#')!#�yA�!���:�'3��XFbD2 ����6CeUb�_R�i���)1#�8��:U')��X�b
2����J4�eybz_R�i�>1*,�� � �NV�����1#1;A���:�')��XFb ,�����0Cegbz_��0'3�9�y:#:�'
� �\$�,������>!*�)b 2�����6CeH')��I�_w:+V���!
!;:+$�I0A0egX|XdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX 	��


�X 2<0�°^L��)��$0:#�������)Qi:#V���� W������� �DW������21#'3:+���D����L)�>�zI��>%?�>�0I�����,�����:+V��p7�'),)����:#$�I�� �
I���!*:+')� E �J! E �>��')1#����_R·�_R¢=7�ei����!#!N:+V('3� 0����U¢=7<b(')��I ���.�?��:KI��>��� 
8')��I 4�eyX XdX 6��


�X 2 
 �u')���>���)Qj�y��%9� E :#�>I.! E �>�('31#���)!rQ`��1r�B' E V E ��')!#!r�)Q\!*������X��NV�� E $�1;L��>!|��������� ')�����JI
:#�<�)%0:+��7p��¹>�K:#V���� �rL3')��$��)bc'3��I.:+V���:+V0� E ¢"��������!H')1#��Q`�)1H�B' E V E ��')!#!H�)Q�!#�)���u:#V��
E ��1#1*�>!#%?����I0����,8!*:+')��I(')1*I�!*V(')%?�>!rQ`��1N:+V��JI���!#��,)��1*�>!#%?����!*��!*%9� E :+1#'0b(Q`��1Sh�')%(')�PX
Y[�D:+V��J%����):+!�b�!4��! E ��1*1#�>!*%9�)��I����0,U:#� � W������� �DW������ZXrXKXdXdXdXdXdXKXdXKXdXdXKXdX 6�2


�X 2 	�lj���(')�(%�1*��%?��!#�F:+���)�8Q`��1�l(1#��� E V��('3:#�����('3�m')�����g�0�3X0�NV��|I��>!*��,��4!*%9� E :#1+')�?!#V('3%9�&���
����' E ¢4'31#� E ��78%(')1*�>I�:+��:#V���!#�J:+V�'3:N:+V���!N!*:#$�I0AD%�1*��%9�)!#�>IDQ`��1rh�')%�')�D���D,�1+'BA)X�XdX 6�0

�/L



kZY;�/�T°�·&°z��ljY;� �|�r°z�


0X 2<6�µi��7p%�')1+')��!#���<I���! E �/��ª E ���>�C:#!|I��d!#�F:+� E ')� E $���G>!r%9��$01r���>!r�(')!*�>!|I0��I����0��G>��!|I��
�&� ����:|��: � ��¢ � ���y:H� E �>$��"%�$�������G�!S!*$�1&��'plj��,)$�1#��
�X�	�X?°��.�0����1�b?���>! E �/��ª E ���>�C:+!
���0:+���=$�!T%9��$01 �|� ���y:d_`L)�>1*!#���)�<h�°z°zegb0�>�D,�1*��!���:�:#1+')�F:+!iI0��! E ���C:+���/$0!>b E �>$��4���0:#� �
�/$0!r%?��$�1 � ��¢ � ���y:d_R!*$�1*QR' E ��ei�y:T�>�0a(�D���<,)1#��!i��:N:+1#')��:#! E ���C:+���=$�!�b E ��$�������:+�>�=$�!
%9��$01 �|� ����:K_wL��>1*!#������' E :+$�')����!#G>�BeyX�XJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 6��


0X 254¿�r��%�1#G�!#�>�C:+'3:+������!J!#��7p����')��1#�>!S� E �������>!HI���!Jlj��,�$01#�>! 
0X 2<04�y: 
�X 2 
�%9�)$�1H��� E ')!HI��
� ��¢ � ���y:�����%�1*�)Q`����I���$�1>X�µi1*��:+��-=$��DI�$�1+'3%�%9�)1*:��DW �  ��� U9V'W �y:���� E ')����!+'3:#�����
I(')��!r���H%���')��7p'),����F:+$�I�� � I���!*:+')� E �|I�� E �d1+')%�%?��1;:BXmXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 4��


0X 2���µi��7p%�')1+')��!#����I���!J!#%?� E :#1#��!�I��U1#G�%9�)��!#�8�>�@' E>E G>��G>1+'~:+���)��%01#G>I0��:+!H%�')1J���>!d')��' �
��A/!#��!dI0�>!�M*�>$/�.I���I��)����G>��! �&� ����:&��: � ��¢ � �0��:H!*$�1H����!&,C')787p��!|I���7p'),��0��:+$0I��
� 
�b� 4�b 0���_w:+1+'3��:+! E ���C:+���=$�!�ei�y: � 	�b�	 4�b 0���_w:+1+'3��:+!iI���! E ���C:+���=$�!�egX	5f��
 ,)· ��0��C��005�I0G �
!#��,)���.$���! E �>�('31#���2I0�.7�'),)����:#$�I�� 
0b , �y:�G>������,��0G�I�� 0���¢=7<bi����1#��,���!;:+1#G�!#$�1
$��@!*����µ|Xckc��!H%�1#G�I�� E :+���)��!H���0:#�>�=$��>!J%('31 �&� ����:&��: � ��¢ � �0��:JI��yL����>���0�>�C: E ��7 �
%(')1+'3������!d%?��$�1H��'�,C')787p� � 	�b�	 4�b 0���X �|� ����:d�y��V����9�UI���!J!#%?� E :#1#��!K1*�>��'~:+��L)�>78�>�C:
����I�G�%9����I(')�C:#!SI��J��'�7�'),)����:#$�I��H78������7�')���TI�$�M*��$�I0�dI0������G��>!S')�(')�FA�!*G)X XdXJXKX 4�4

	/X 2 ·|�F���>��1*�>,���!*:+1*�>78�>�C:+!�I�$U!*G>��!*7p�iI��T�u�):*:+��1*��b~I�$ 6&� E :+���01#� ,������0b)I��N7p'),��0��:+$0I��
4�b 0�b���� E ')����!*G>!i!*$�1N$��D!#�)�Z����
���¢/7 _���,C')$ E V���e���:r� 4���¢=7 _���I�1#�)��:+�Beyb���:T-=$��
������$�!*:#1#���=:K��'<L)'31#��'3��������:+G��('3:+$01#�>�����p%�1#G�!#�>�C:#��I(')��!�����78��$0L)�>78�>�C:�I�$2!*����Xukc�>!
E ')1;:+�>!���� E ')����!#���C:p����!*G>��!*7p��I������):*:+��1*�S�y:4����!�!;:�'3:#������!81#�y:+���/$0�>!>biI	5O'3¹>��7�$0:+V
E ��78%(')1#')�����3X"XdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX � 	

6�X 2 ����7�$0��'3:#�������)Qc'd!;A��C:#V���:#� E ' E>E ������1+'3:#�����U:+��7p�NV���!*:#��1*A)X/�NV0�|���0!*:�'3�=:+')������$�!�'�L)� �
1+'),��d%?�RI��>1r��!T78��I0�>����I<')!r:KI�������,����)1#7p')�P!*V(')%?�>!>b?!#��7�$���'3:+����,��?�):+V U ')��I �
I�'BL���!>bm')�0I4')�4�g��%9���0�>�C:+��')�?Q`$0� E :#�����p�)Q��gb/!#��7�$���'3:#����,H:#V�� E ��I('�_R³&eyX/�NV�� E �>� �
:+1+'3�?Q`1*�>-=$��>� E A���!�!*��7�$���'3:+��I4')!i'����),C')1#�F:+V�78� E I0� E 'BAp���8:+��78��_��NegX�³S��I4a(�(')����A)b
:+V���l(��$01#����1N:+V�����1*A�')�����JIT!|'81#� E ��7������('3:#�����<�)Q\:+V0��!#��,��(')��b(�CA�1#')��I���7 %�V�')!#�
,��>����1+'3:#������_�µNeyX��NV0��!�!*��7�$���'3:+����� E ��� E �>1*��!r' ��� 60X�	���L)�>�C:r��� E '3:#�>I�'~: 0���¢=7
����'�!*����� E ��')!*! � XXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX ��0

6�X , °\L)�>�C:+!�')��I�1#� E ��1*I�����,�!;:�'3:#������!�$0!#�>I¿���2:+V0��!�!*:#$�I0A _ ����� � ���0b^I���%0:+V�����!#!
:+V(')� ,�	H¢/7<b=')��Ip�9�y:KIi���>��2 ����6d')��I;,�����
=egX �|� ���y:�I�'3:�')��')!#�r!*:+'3:+��!*:+� E ! E ����!#��!*:
��� ��0����HV��)1#��¹����C:�')�01#� E ��1#I0!>bG6��J,|�yL��>�C:#!�')��I ����6H!;:�'3:#������!�XCl(��1^A��>')1 ,�����
0b������FA
��L����C:+!1IT�F:+V ���	� 
 � 
�Ii��1#�d$�!#��I	X XKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX ��6

6�X 0 � E V��>78�N!#V0�RIT����,|:#V���I��ya(����:#�����K�)Q E ����!#��!*:jI���!;:�')� E �i:+�S:+V���1*$�%0:#$�1#��%0��')���3X3�NV0��!
a(,�$�1*�d!*V��JIT!S:#V�� E ')!*�K�3Q^'�L���1*:#� E '3�	QR')$���:>X�XdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX ���

6�X
 ·|��!;:+1#����$0:#�����8�)Q	:#V��&' E�E �����>1*��78��:+1*� E 1#� E ��1*I�!2IT�F:+Vp1#�>!*%9� E :#!i:+�K7p��78�>�C:z7p'),���� �
:+$�I��K')��ID1*$�%0:+$01#�JI���!;:�')� E �HQ`��1�:+V0� �|� ����:rI('3:+'�$�!#��I����D:#V���!N!;:+$�I�A�X2XdXKXdXJXKX ���

��L/�



60X�	 �T�>!*��I�$('3�	L)'3��$���!N�9�y:KIi���>��:#V�� � �������r�)Qu:+V��J����!*�>1;L��>I�!*:+1*����,87p�3:+���)��%(')1+'37p� �
:#�>1#!r_`%9�>')¢�,)1#��$��0Ip' E>E ������1+'3:#�����	b3³|1*��')!^���C:+�>�0!#��:[A)b�!*:#1#���0,H7p�):#������I�$�1+'~:+���)�U')��I
Q`1*�>-=$��>� E A@�(')��I IT��I0:+V ��� E �>�C:+1#')��Q`1*�>-=$��>� E A@1+'3:#���=eH')��I@:+V��p%�1#��I�� E :+�>I �����>!�b
$�!*����,p:+V��K!*:+1*����,�78�):+�����<%�1#��I�� E :+���)���>-=$('~:+���)��!&%�1*�>!#���C:+�>I�����:+V���!|!;:+$�I0A2_RV�� �
1*��¹>�)�=:+')�(78�):+�����meybCI0�>%?�>��I�����,��)��:+V��rI���!*:�'3� E �3X0°�' E V�1*�RI�!#V��JI :+V��S1#��!#$��F:+!�Q`��1
�>' E V�!*����� E '3:#�>,���1;A�X'�r�B'BL=ADV���1#��¹>���C:+')�	�������>!�')1#�J��� E '~:+�>I<'3:N:#V�� �.L)'3��$��3X�XdXKXdX+2��J,

60X 6 �0'37p�J')!rlj��,�$�1*� 60X�	�b���$0:rI���%9����I�����,p�)�D:#V��J7�'3,�����:#$�I��3X|XdXdXdXdXKXdXKXdXdXKXdX+2���0
60X 4 µi���=:#1+')��Q`1#��-/$0�>� E A.%�1#��I�� E :+������1*�>!#$0��:+!SQ`��1 
4! E ���(')1#����!U_`!#����� E ��')!*!#�>!EW _R����' E ¢�e

')�0I � _R,�1#'�A0e*eyX��r��!#$��F:+!�Q`��1z:#V��|!*�)Qw:+��1i!*�����m���0I�� E '3:+�r'����RI��>1 E ���C:+1+'3�9Q`1#��-=$��>� E A
_`!#�����9'37p%�����a E '3:+�����U��¸9� E :+!�egX0Y[��'3I�I���:#�����Pb=:#V��>1*�|��!�'dQR'3!*:+��1�I�� E 'BA����p:#��78�r:#V(')�
Q`��1�:#V��J1#� E ¢4!#�F:+�8_R°�-=$('~:+���)� 6�X 4�egX�XKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2�� 	

60X� �r��1#7p')��-/$�')�C:+������%����3:+!&����I�� E '3:+����,��)��:#V���A � '~����!&:+V�� E $�7�$���'3:+�FL���%?�>1 E �>�C:+'),��
�)Q�I('3:�' _ E 1#��!*!#�>!+eK:+V('~:�1*�B' E V��4'��=$�7��?�>1K�)Q � _`��� :+V0�8� � '~����!�e&Q`��1d:#V���%?�B'3¢
,�1*��$���IK' E�E �>���>1#'3:+�����	b>:#V���³|1#��')!Z���C:+����!#�F:[A�bB:#V���!*:+1*����,r7p�3:+���)�HI�$�1+'~:+���)�K'3��Id:#V��
Q`1*�>-=$��>� E A��('3��I IT��I�:+VD��� E ���=:#1+')�9Q`1#�>-=$���� E AD1#'3:+����X/�NV��>!*�d�0��1#7p')�P%01#���('3��������:[A
%����):+! E ��78%(')1*��:#V���I���!*:+1*����$�:+���)���)Q(:#V���1#��!#��I�$(')��!.IT��:#V�:+V0������1*7�')�/I���!*:+1*����$�:+���)�
_`I(')!#V0�>I<�����0��eyX�XdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2���6

60X� ��$0��:+��XdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2��J4
60X� ·|�yL/��'3:#�����.Q`1#�)7 :+V��878�>I���')������1#7p')����¹>��I.�CA.:+V��U!*:+')��I('31#I I0��L/��'3:#�����.Q`��1&:#V��

%?�B')¢2,)1#��$��0I�' E�E �����>1#'3:+�����	b^:#V���!;:+1*����, 78�):#�����¾I�$�1#'3:+������')��I�:+V��<³|1*��')!U��� �
:#�>��!*��:[A�X�°�' E V�%����):�!#V0�RIT!U:+V0� �� ��� ��� � ��E ��$�%0���4ITV���1#� � ')��I�� 1#��Q`��1�:+��')�
����I�� E '3:+�)1>X XdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2����

60X 2���°^¸9� E :^�)Qm'|I�� E 1*�B')!*����,&7p'),��0��:+$0I��&_ E ����$�78�me�'3��I�')����� E 1*�B')!*����,SI���!;:�')� E �J_`1#�JISe
����!*��7�$0��'3:#�>I�:#��78�H' E>E �>���>1+'~:+���)�4V���!;:+��1*����!>X�·S��!*:+')� E �>!T')1*�H�>-=$(')�P:#� 2��0b 0���')��I
	��2¢=7<XT����78�>�C:<7�'3,�����:#$�I��.'31#���>-=$(')�H:#� 4/X 0¾')��I 60X�0X�Y[�©�B' E V %����3:Bb�:#V��
78�>�C:+������5f���/�0· �~A/A0� 2)5 E ��1*1#��!#%?����I�!T:+��' ���	�S�9X �<�yL��>�C:H1*� E ��1#I���I"'3:rA=AD¢=7
���<'�!#�)��� WKX XKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2����

60X 2�2¾°^¸9� E :��)Q�')�4��� E 1*�B')!*����,�1*��,���I���:[A��)QZ!#�����9�)�4!#��7�$���'~:+�>I8:+��7p�S' E>E �>���>1+'~:+���)��V���!*:+� �
1*���>!|_ � �
� 60b/���$0��d¢=7�eyX�°z' E V�:+��7p�TV���!*:+�)1*AU��!z!#��7�$���'3:+��I8Q`��1�°zµ � � !*����� E ����I�� �
:#������!<°Nbr·�bSµ|br� ')��I©³�XS����7�$���'3:+�����©� 6���· ��0��C� 2���!<')��1#�>')I0A�%����):#:#�>I©���
lj��,�$�1*�$60X 2 �0Xm�NV��K1*��,�VC:r%����):r!#V��JIT!S:#V�� E ��1*1#�>!*%9�)��I����0,4' E�E �>���>1#'3:+������1*�>!*%9���0!#�
!*%9� E :+1#'0X?���)Qw:T!*�����P!#%?� E :#1+'UV('BL��d��')1*,��>1i%9��1#���/I E ���C:#�>�C:BX�XdXdXdXdXdXKXdXKXdXdXKXdX+2�2��

60X 25,�l(��$�1*����1S' E>E ������1+'3:#������!#%?� E :#1+'pQ`�)1SQ`��$�1r! E �>�('31#���)!1IT��:#V ����1#��!#%?� E :+��L)�>�FA���-/$�')�
:#� 	�X�0b�60X�0b�60X 	p')��I 4�X�0bP'3��I.!#�����j³ ,)�>������,�� E ')� E ���0I���:#������!|')��I�'4!*��$�1 E � � !#��:#�
I���!*:+')� E �T��-/$�')�(:+� ,��d¢=7<XC³|!�' E ��78%(')1#��!#���Pb):+V�� � � b � � ')��I ��!#���)%9��!�'31#�rI�1+'NIT�	X�2�2�2

�/L/���



kZY;�/�T°�·&°z��ljY;� �|�r°z�

6�X 2<0�µi��7p%�')1#��!#�����)Q�:#V��p!*��7�$0��'3:#�>I.L3')1#��')��������:[A�_R����Qw:geH')�0I@:+V0�p�('~:+$�1#')�\L)'31#��'3��������:[A
_R1#��,�VC:ge8Q`�)1�' 	�X 
�7p�)7p���=:47�'),)����:#$�I����yL����=:<��� E '3:+��I�'3: 0���¢=7 ����!#����� � X
�/:�'3:#�����Pb�I('3:#�K'3��ID����:KI���1#¢D'31#�J!#%?� E ��a(��I����D:#V��>!*�K��')!*:T%0���):#!>X XdXKXdXdXKXdXJXKX 2�25,

6�X 2 
�µi��7p%�')1#��!#�����)Q�:#V��p!*��7�$0��'3:#�>I.L3')1#��')��������:[A�_R����Qw:geH')�0I@:+V0�p�('~:+$�1#')�\L)'31#��'3��������:[A
_R1#��,�VC:gerQ`�)1 �|� ���y:BXc�/$ E>E �>!#!*��L)�p1*�RIT! E ��1#1*�>!#%?����I.:#�4:+V�1*�>��I��F¸P��1#�>�C:#!H! E ���(')1*����!
_R!#����7p'),����F:+$�I���')��I�I���!;:�')� E ��L3')��$��>!u���K:#V��i1*��,�VC:u%����3:+!�egb���� E '3:#�>I��)��,��>�)����,�� E ')�
!#����� E ����I��F:+���)� � Xj³|������'3:+$�1#')�z1#� E ��1#I0!U')1#� E V���!#���¾������1*I��>1K:+�"V('BL)� � W ��� �����
�9��$0��I��>I��CA������J!*:+')��I('31#I<I���L/��'~:+���)�D')1#��$0��I<:#V��J7p��I���'3�4L)'3��$��3X XdXdXKXdXJXKX 2�2<0

6�X 2 	�µi��7p%�')1#��!#���8�)QP:#V�� E ��78%�$0:#�>I�W��iQ`��1 ��0����H!#��7�$���'3:#�>I�_R,)1+'BA0ez')�0Ip1*�B')�u_R�0��' E ¢�e
:+��78�\V���!*:+�)1#����!>X�°�' E VK1#�JI E ��1#1*�>!#%?����I0!�:#�|'N7p'),����F:+$�I��\1#')��,��z')�0IK�>' E V E ����$�78�
1#��Q`��1#!T:+�8'�I���¸9�>1*�>�C:r!#����� E �)��I���:#�����PX�XKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2�2 


6�X 2<6��0')78�K'3!Tlj��,�$01#�$60X 2 	�b��0$0:TQ`��1 � ����X&XdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2�2 	
6�X 254�µi��7p%�')1+')��!#����I��>!�%�1*G>I�� E :+������!u1#GB'3����!*G>��!^%9�)$�1 E V(' E $��8I��>!\����I�� E '3:+��$�1#!�b��&%('31*:+��1

I�����'8�('3!#��I0��I����0��G>��!&1#G��>�����>!K_R���",�1*��!�e��y:&I��K��'U�(')!#�KI��dI�������G��>!&78��1*����1H_R�>�
������1+ei%9�)$�1N-=$��>��-/$0�>!r! E G��(')1*����! E V�����!#��!>X XKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 25,�,

4/X 2 � � 78��1*�>%�1*G>!#���C:�'3:#�����@-/$0����'Dlj��,�$�1*�36�X 2 	/bc%9��$01K��5 W��BX�kZ��! 4�4�, 
<!#��7�$���'3:#�����0!
_R�>�¾,�1*��!+eJ!*���C: E ��78%(')1*G>�>!�')$�� 4�4�, 
"I0������G��>!�1#G��>�����>!4_R���2������1+ed!*$�1�����!�I���$��
E ������������!�I���,C')$ E V0��_R1#��!#%?� E :+��L)�>78�>�C:8%9�)$�1�����!�%�1*�)Q`����I���$�1#! 2 ���"��:3,�����74egX
kZ��!SI0�>$�� E �����)�����>!TI��JI�1*����:#�H%�1#G�!#���=:#�>�C:&$0���HL���!#�����D���CL���1#!#G��)X2XdXKXdXdXKXdXJXKX 25,�	

4/X , � � 78�J1#�>%01#G>!*�>�C:�'~:+���)��-=$��J��'�lj��,�$�1*�@4�X 2)b�%9�)$�1N��' � ����X XdXKXdXKXdXdXKXdXJXKX 25,�6
4/X 0 � � 78�J1#�>%01#G>!*�>�C:�'~:+���)��-=$��J��'�lj��,�$�1*�@4�X 2)b�%9�)$�1N���'U9V9WKXKXdXdXKXdXKXdXdXKXdXJXKX 25,�4
4/X
 � E G��(')1#���(I	56$��p!*G>��!#78�NI��T7�'),)����:#$�I��+60b 0H!#�F:+$�Gr�$0��H¢=7 I��r�S� E �N��:zI	56$��8!#G���!#78�

I��U7�'),)����:#$�I���	�b�	�!#�F:+$�GU� 25,4¢=7 I0���H1#�����������)X9³ I�1#���F:+��a�,�$�1#���C:��4:#��:+1*��I��
E ��78%(')1#')��!*���D���>!N7 � 78�>!N!*��7�$0��'3:#������!�%9�)$�1T��� E ')!SI0$�h�'3%9���PX\XKXdXKXdXdXKXdXJXKX 2<0�0

��X 2 ·|��!;:+1#����$0:#�������)Q|:#V���' E>E �>����1#��78��:#1#� E 1*� E ��1#I�!;IT��:#V�1*�>!#%?� E :+!8:+��7p��78�>�C:87p' �
,�����:#$�I���'3��I.1#$�%�:+$�1*��I���!;:�')� E ��Q`��1 � ��¢ � ���y:&�?��1#��V������KI('3:+'._R!*�>�U�u�)$�!#!*�8�y:J')��X
_=,�����	)'Ce8Q`��1�7p��1*��I��y:�')����!+eyXi�NV0�.V���1#��¹>���C:+')�|,�1#'BA�I(')!*V��>I �������¾_ ��� 	 
 ���Ce
I���a(�0�>!�'FIi�>')¢�7p�3:+���)�@'3��I '<!*:#1#����,<78�):+������I('3:�'3!#��:#!4_���� E :+����� �0X 
�X 2�eyXc���>�
:+V�����,�1#'�A<��������!rI0��a(���K�>����L����.!#$��0!#��:#!&,��FL��>�������j')�0�����0X
0bmQ`�)1r��!*:#��7p'3:+����,�:+V��
L)'31#��'~:+���)���)Qu:#V��JI�� E 'BAD1+'3:#��IT��:+V�:#V��J7�'),)����:#$�I��U_���� E :+���)� �0X 
�X ,�eyX�XdXdXKXdXJXKX 2 
 �

��X , � E V��>78�N!#V0�RIT����,|:#V���I��ya(����:#�����K�)Q E ����!#��!*:jI���!;:�')� E �i:+�S:+V���1*$�%0:#$�1#��%0��')���3X3�NV0��!
a(,�$�1*�d!*V��JIT!S:#V�� E ')!*�K�3Q^'�L���1*:#� E '3�	QR')$���:>X�XdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2 
 ,

�/L/�����



�0X 0 ���>1#����I I��>%?�>��I0�>� E ���)QN:#V�� E ���yª E �����=: �(bu1#�>��'3:+��I�:+��:#V���7p'),����F:+$�I��3b�')��I2�)Q
:#V�� E �/��ª E ���>�C:���bu�y�0'),���1+'3:#�>I IT��:#V2'�QR' E :+��1��3Q$2������"'3��I�1#����'3:#�>I :#��')������')! �
:#� E '3:*:+���/$�'3:+�����	X(µi�/��ª E ���>�C:#!N%�1#��L/��I���ID�=A4!*:+1*����,U78�):+������I('~:�')!*��:K_R,)1+'BA0e�')��I
I��B')¢878�):+������I('~:�')!*��:J_`����' E ¢0e�')1#�S%����):*:+��I	X�Á&%?�>��:#1#��')��,����>! E ��1*1#�>!*%9�)��I4:+��:#V��
L3')��$��>!N����:�')�����>I�Q`��1�:#V��9U=V'W�XXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2 
�


�0X 
 �T�>!*��I�$('3��L3')��$��>!r�9�y:KIi���>��:+V�� � ��� ��� �)Q^:+V0������!*�>1*L)�>I�!#%?� E :+1#')�j' E>E ������1+'3:#������'3:
U9V9WKb �0X ,�b�2|'3��I 
d!i'3��I8:#V��r%�1#��I�� E :+�>Ip�����3b/$0!#���0,d:#V��$>I��� �~ÍG��Ë;��� �=�~Í ��� ! �������
���=�~Í�! #&%�Ì����=�~Í�%�1*�>!#���C:+�>I����8:#V���!z!*:#$�I0A�_`Q`�)1zV0��1#��¹>���C:�'3�(7p�):#�����Pb�	 � I(')78%�����,=eyb
I���%9����I�����,D���":+V�� E ����!*�>!;:JI���!;:�')� E ��:+�4:#V���QR')$���:>X��r�B'BL=A.V���1*��¹����C:�')�u�����0�>!H')1*�
��� E '3:+��I�'3:r:+V0� �@L3')��$��)Xm�NV���!#��%0���):#!|')1*�KI0�B')������,;IT��:#V�1#��!#$��F:+!S���0:�'3������I IT�F:+V
:#V��J��')1*,��&7p'),����F:+$�I��SL)'3��$���!r!*$���!*��:BXmXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2 
J6

�0X�	 �T�>!*��I�$('3��L3')��$��>!r�9�y:KIi���>��:+V�� � ��� ��� �)Q^:+V0������!*�>1*L)�>I�!#%?� E :+1#')�j' E>E ������1+'3:#������'3:
U9V9WKb �0X ,�b�2|'3��I 
d!i'3��I8:#V��r%�1#��I�� E :+�>Ip�����3b/$0!#���0,d:#V��$>I��� �~ÍG��Ë;��� �=�~Í ��� ! �������
���=�~Í�! #&%�Ì����=�~Í�%�1*�>!#���C:+�>I����8:#V���!z!*:#$�I0A�_`Q`�)1zV0��1#��¹>���C:�'3�(7p�):#�����Pb�	 � I(')78%�����,=eyb
I���%9����I�����,�����:+V0�p78��78�>�C:d7�'),)����:#$�I��)X��S�B'BL=A�V���1*��¹>�)�=:+')�\�������>!d')1*�p��� E '3:+��I
'3:�:#V�� �<L)'3��$��3XC�NV��>!*�&%����3:+!z')1#�rI��>')������,9IT�F:+V81#��!#$��F:+!i�)�0:�')�����>I;IT��:#Vp:#V��S��')1#,)�
7p'),����F:+$�I0�|L3')��$���!N!#$��0!#��:>X�XdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2 
 4

�0X 6 �0'37p��')!^lu��,�$�1*� �0X
0b3��$�:^$�!*����,r:+V���� !#Ì	�&Ë;�����=�~Í$��� ! �����I���=�~Í ! #&%�Ì����=�~ÍH���0:+')������I
IT�F:+V�:+V��J!*7�')���P7p'),����F:+$�I0�|L3')��$���!T!#$���!*��:>X XKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2 
 �

�0X 4 �0'37p��')!^lu��,�$�1*� �0X 	/b3��$�:^$�!*����,r:+V���� !#Ì	�&Ë;�����=�~Í$��� ! �����I���=�~Í ! #&%�Ì����=�~ÍH���0:+')������I
IT�F:+V�:+V��J!*7�')���P7p'),����F:+$�I0�|L3')��$���!T!#$���!*��:>X XKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2 
 �

�0X� �r��1#7p')�z-/$�')�C:+������%����):�����I�� E '3:#����,�����:+V��pA � '~����!�:#V�� E $07�$���'~:+��L)��%?�>1 E �>�C:+'),��
�)QjI('3:+'"_ E 1#��!*!�eN:+V('3:S1#�>' E V���!&'p�=$�7��9��1S�)Q ��_R�)��:+V0�J� � '��0��!�eT'3:EU=V'W�b �0X ,�b 2
')�0I 
d!>X=�NV��r�������T')!#!*$�78�>!�'d����,�����1*7�'3�0I���!*:+1*����$�:+���)�	X��NV���!#�|%0���):#!�')1#�rI��B'3�����0,
IT�F:+VD1#��!#$��F:+!T���0:+')������IFIT��:+V�:#V��J��')1*,��&7p'),����F:+$�I��SL)'3��$���!r!*$���!*��:BX0XKXdXKXdXdXKXdX+2 	��

�0X� µi���C:#���=$��>I XdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2 	*2
�0X� �0'37p��')!^lu��,�$�1*� �0X���b3��$�:^$�!*����,r:+V���� !#Ì	�&Ë;�����=�~Í$��� ! �����I���=�~Í ! #&%�Ì����=�~ÍH���0:+')������I

IT�F:+V�:+V��J!*7�')���P7p'),����F:+$�I0�|L3')��$���!T!#$���!*��:>X XKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2 	�,
�0X� µi���C:#���=$��>I XdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2 	�0
�0X 2�� µi��78%(')1*��!*�����)QT%�1*�>I�� E :#�>I¾!#%?� E :+1+'.����:�')�����>I IT�F:+V2�?�):+V2!*$���!*��:+!�X\�NV�1#����7�' �

,��0��:+$0I���L)'3��$���!�')�0I@:+V01#�>�pI���!;:�')� E �>!�')1#� E �)��!#��I��>1*�>I	X��NV���%01#�>I0� E :#�>I@!#%?� E :#1+'
')1*��'3!#!#$07p��I�:+�p�9�d�y��%?� E :+�>I�'~:H�Jk � 2�����7<Xm�NV�� E ¢�,�1#'BA���������!r')1#�d1#�yQ`�>1#����,U:+�
%�1*�>I�� E :#������!N�)�0:�')�����>IFIT�F:+V�:+V��J��')1#,��|7�'),)����:#$�I��|L3')��$��>!T!#$0��!#�y:BX<XKXdXKXdXdXKXdX+2 	 


�0X 2�2�µi��78%(')1*��!*�����3Q\1#� E ��1*I��>I.I('~:�'�'~:|I���%0:+V"')��I"%�1*�>I�� E :#�>I"!*%9� E :+1#')�ZL)'3��$�� �DW����gX
�NV��<%�1*�>I�� E :+������!%I��>1#�����0:+')������I IT�F:+V��9�3:+V�!#$���!*��:#!>Xi³S!8:#V��<7�'),)����:#$�I������ �
E 1#�B'3!#�>!�bc:+V�������')!H�)Qz:+V���%01#�>I0� E :#�����0!H���0:�'3������I IT�F:+V":#V��U!#7p')���u��L����C:+!d!#$���!*��:
��!N��� E 1#�B'3!#���0,�X(XKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2 	�6

���Ã�



kZY;�/�T°�·&°z��ljY;� �|�r°z�

��X 25,�µi��7p%�')1#��!#���D�)Qj1#� E ��1#I0�>I�I�'3:�'U'3:rI���%0:+V�')��I<%�1#��I�� E :+�>I<!#%?� E :+1#')�cL)'3��$��'U9V9WKX
�NV���%01#�>I0� E :#�����0!�Ii��1#�D���0:+')���0�>I IT��:#V����CL��>1*!#������!�%?�>1*Q`�)1#78�>I¾���¾!#�yL��>1#')�T�����
��L)�>1*��')%�%0����,U7p'),����F:+$�I��HI0��7�'3����!�b0!#���K�u')����� �0X 
�XNXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2 	��

��X 2<0��0')78� ')!�lj��,�$�1#� �0X 25,�bN�0$0: E ��� E �>1#�0����,�:+V��@!#%?� E :#1+')�HL3')��$�� �DW ���yXS������')��!#�
�j')�0�����0X 
�X XdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2<6��

��X 2 
�µi��7p%�')1#��!#���@�)QN!*:+')��I('31#I I0��L/��'3:#�����0!K����:�')�����>I IT��:+V@�9�3:+V !*$���!*��:+!�����I�� E '3:#�>I
���8lj��,�$01#� ��X 2�X�Á&%9���U:#1#��')��,����>! E ��1#1*�>!*%9���0IU:#�&:+V���L3')��$��>!j���0:�'3������I�Q`��1j:+V0�-U=V'W�X�2<6J,

��X 2 	�ÁH�0!#�>1;L���I�I��>%?�>��I0�>� E ���)Q �p��� � �p$0!#���0,S:+V0������������I�I('3:+'TQ`�)1.U9V'W�')�0I �DW ���gX
�NV���a�:*:+�>I������0�KV('3!S:+V0���>-=$('~:+���)� ¶ ��	 � � 
�� � ��� � ����
�� � ����_`Q`��1T:+V���U=V'WHegX
�NV���a�:*:+�>I�I(')!#V0�>I.�������JV(')!r:+V��K�>-=$('3:#�����@¶ ��	 � � 
 ��� ��� � � �����������¿_wQ`��1T:+V��
� W ���#egX�XdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2<6�0

��X 2<6�µi��7p%�')1#��!#�����?��:KI��>���¾1#� E ��1#I0�>I U=V'WQ`��1K:KI��.��L)�>�C:+!U����lm1#')� E �._R�?�):#V�1#� E ¢
')��I�!#�)���|!*��:#�>!�egb�')�0I�%�1#��I�� E :+��I�U9V'W�bz$�!#����, a(1*!*:�:+V0�"1#����'3:#������!8I���1#��L)�>I �CA
³|7���1#')!#�yA/!d�y:J')��Xj_"2�����6�eS')��I���')�9�y:#:+' � �\$�,)������!#�D_"2�����6�eTQ`��1r:+V�����%�� E �>�C:+1#')�
I���!;:�')� E �)b�')��I@!#� E ����I�:+V��81#����'3:#�����0!HI��>1*��L���I �CA��i��1#,�� � �NV����>1#1;A���:�')��X\_=,�����0Ce
')��I��u��$�!*!#�K��:r')��XZ_=,���� 	)'CezQ`�)1�:+V��JVCA/%9� E ���=:#1+')�ZI���!*:+')� E �3X XdXKXdXKXdXdXKXdXJXKX 2<6J4

��X 2 E ��$�1*�9��!&�9M��H7�'��4�y:SIP5O')78��1;:+��!*!#��7p���=:T%?��$�1N���H!+')�0���p_�°����rY�b 2 ����0CegX�k\5O'37p��1 �
:+��!*!#��7p���=:d��!*:K')$0:#��7�'~:+��-=$���7p���C: E '3� E $0��G�')$ E ��$�1#!JI�$�%�1*� E �>!*!#$�!d!#��7�$���'3�=:&��'
%�1#��%�'),C'3:#������I��J��5]���0I��JI(')��! E �y:#:#�dGy:+$�I0�)X|XdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 254*2

��X , ·|��7p')�����K7�'3,�����:#$�I�� � I���!*:�'3� E �K�y��%����)1#G�I('3��! E �y:#:#��!#� E :+�����	XPY[��A"' , ��!#��7�$���' �
:+���)��!N%(')1 E 1*���F�9b�!*����:$2 ������' E�E G>��G>1*��,�1+'37p78�>!�XHXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 254�,

��X 0 l?'37p�������jI���%01#�)a(��!uI0�zL/��:#�>!*!#�iI0�>!j�)��I��>! ����!*!#$�!�I��i��'r��')!#�zI��iI0������G��>! � ��¢ � ����:>X
0�%�1#�)a���!iI0�&!#���^_R���4������1�ez!*���C: E V�����!#��!�')$�!*�>����I��>!�QR')78��������!>XCkZ'�%�1*��%('),�'3:+�����4�
:+1+'BL)�>1#!r���H!*���c³½�>!;:S������G>')��1*�)b E �������J��:#1+'BL���1#!r���>!T!*����!rµ ��:S· ��!*:r����� � ������GB'3��1#�3XiX 254 


��X
 µi��7p%�')1+')��!#���8I��S%�1#��%�'),C'3:#������!�������G>')��1*����:i����� � �����0GB')��1#�N�J:+1+'BL)�>1#!i���>! E �)�������0�>!
I���!*���OW	� ��
 ���@_`:[A/%?� � eH��: �� � 
 ����_w:[A�%?� �4eHIP5]$�� !#��,)�(')��' E�E G>��G>1*��7pG �
:+1#��-=$��J!#��7�$���G E ��1#1*�>!*%9���0I(')�C:S�U$0�<! E G��(')1#���UI��J7�'),)����:#$�I��$4�b��!#�F:+$�GJ� 0���¢=7
_R�>�<�(')!+eyXm�r�):+��1r-=$��J��5]G E V��>�����HI���!S��1*I������0G>�>! E V('3��,��)X XdXdXdXKXdXKXdXdXKXdXJXKX 254�6

��X 	 ����:#$('3:+�����<I��>!&!*��7�$0��'3:#������!T�y¸P� E :+$0G>�>!H%?��$�1r$��"!*����I�� E ��')!#!*��WKbP'BL�� E ���K%�1#�3a(�
I��pL/��:#�>!*!#��I0�p��'D!;:�'3:#����� W	� ��
 � ��b	L��)��1d��'Dlj��,)$�1#� �0X 00XZkZ'�%�1*��%('),�'3:+������I��>!
����I���!SI('3��!T���H!#�)� W	� ��
 � ����!*:S������GB')��1#�3X8XdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 254�4

��X 6 Y[I��>7 -=$��r%9�)$�1\��'Hlj��,�$�1*� �0X 	&%?��$�1\���N%�1#�)a��(I��NL��F:+��!#!#�TI��r��'&!;:�'3:#�����;W� ��
 ���
_ E ��')!#!*� � egXmk�'�%�1*��%('),�'3:+������I��>!T���0I��>!rI(')��! E �d!*���c�>!;:r����� � �����0GB')��1#�)X/XdXKXdXJXKX 254��

��X 4 Y[I��>7 -=$��N%?��$�1j��'&lj��,�$�1*� �0X�	S%?��$�1^����%�1#�3a(�0I���L/�F:+�>!*!#�NI��N��'|!*:+'3:+����� ��� � 
 ���
_ E ��')!#!*� ��eyXmkZ'�%�1#�)%('),C'3:#������I0�>!T����I���!SI�')��! E �J!#�)�c�>!*:r���)� � ������G>')��1*�)X XKXdXJXKX 254��

�=�



�0X� l(��� E :+������!JI	5]')7p%0����a E '3:#�����.I�$ 7p��$�L��>78�>�C:KI���%01#�)Q`���0I��>$�1d���0:#�>�=$���!�%9�)$�1K��'
!;:�'3:#�����FW� ��
 ���<_ E ��')!*!#� � egXpXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2���2

�0X� µi��78%(')1#')��!*���JI���:+1#�)��! E ��$01#�?�>!jIP5O')78%�����a E '3:+�����H���0:#�>�=$��>!j')$
U9V'W _R�r,C'3$ E V���egb
� 	1�S¹H_R')$�78�������>$meP�y:\� 2��S¹J_R�|I�1#�)��:+�BeyX3kZ'|%�1#��7p��W>1*����!*:\����:+�>�=$��N%�')1^�r���y:�')��X
_ ,������Cegb���'�!*� E �)��I���%�')1r��')¹>¹�$�1#1*� � µi�)1#��������_=,�����
C'Cegb�%9�)$�1T$���!*��:+� E ����!*:#��:#$�G
I��N!#')�����)b)�y:���'|:#1#����!#��W�7p��%(')1 E ��:*:+�TG�:#$�I��)b)G>,C')���>78�>�C:\%?��$�1\$��U!*��� E �)��!*:#��:+$0G�I��
!#')�����3XC�u�)$�1 E �>!\:#1#����! E ')!�b � � �� �>!*: E ��7p%�')1+')�0���&¶C���0!>5]'),��F:�I	56$��p!*��� � _��S'3:+�����(')�
°�')1;:+V�-=$(')¢3� �S')¹B'31#I�!p�r��I�$ E :+���)�¿�\1*��,�1+'37�b , �����Ce�%?��$�1����>!UI��>$/��%�1#��7p��W>1#��!
Gy:+$�I���!4��:�I	56$���!#�)� � _�°\$�1*� E ��I�� �¿¶�·|�>!*��,����)QJ!*:#1#$ E :+$�1*�>!�Q`��18�B'31*:+V0-/$�')¢)�
1*�>!#��!*:+')� E �3b�,����J,)ei%9��$01 E ��:*:+�JG�:#$�I���_R!;:�'3:#�����FW� ��
 ���CegXZ_`������1���'��u')����� 
�X 0�eyX�X+2��J,

�0X 2�� 
8!#%?� E :+1#��!&I��d1#G�%9���0!#��_`:+1#')��:#!TG>%(')��!�egb9'3%�1#W�!|')78%�����a E '3:+�����4I�$�7p��$�L��>78�>�C:S�>�
%�1*�)Q`����I0�>$�1K_R!*%9� E :#1#�����0Q`G>1*����$�1�ei%('31S��'U%01#��!*�J�>� E ��78%0:+�dI��>!r1#G�%9�)��!#��!|������GB'3��1#�
�y:������ � �����0GB')��1#�zI��>! E �)�������0�>!\I��N!*���GW	� ��
 ���U_ E ��')!#!*� � ej�y: ��� � 
 ����_ E ��')!#!*�
��egXc·&')�0!H��� E '3!d�0��� � ������G>')��1*�)bm����!&Q`��� E :+���)��!HI	5]')7p%0����a E '3:#������I��>!J!#�)��!3W��  � �
���C:TGy:+Gd$0:+������!*G>��!N� E V(')-=$��d%9G�1#���/I��H!*%9� E :+1#')���3X9XdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2���0

�0X 2�2¾·|�)7�')�����>!\I0$p%���')�87�'),)����:#$�I�� � I���!;:�')� E �����8���N%0V�G>���)7pW����SI0�SI�G>')78%����Fa E '3:#�����
I�$�78��$0L)�>78�>�C:\����%�1#�)Q`�)��I��>$01\')%�%('31+'���:Bb���:\IP5]����������!*:z')�0!#�>�C:>b�%9�)$�1j��'|!*:+'3:+�����
W� ��
 ����_ E ��')!#!*� � ed��:�I	5O'3%�1#W�!����81#G�!#$��F:�'3:�I�����5O')��')��A/!#�pI��>!�I�������G��>!�$�:+����� �
!*G>�>!p_w:+�>������!|-=$�� ��� � 
� 
�eTI(')��!H��'���� E :+����� �0X ,�X	kc�>! E 1#���Ã�",)1#��!*�>!&����I���-/$0�>�C:
����I���7p')��������� ����78��$0L���7p���C:DI��.!#$�1;QR' E �.��!*:D���0Q`G>1*���>$014')$ 78��$0L���7p���C:�I��
%�1*�)Q`����I0�>$�1�X XKXdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2�� 	

�=���



kZY;�/�T°�·&°z��ljY;� �|�r°z�

�=�����



� �c�8�D� � ��� ��� ��� � � ���

2�X 2 �r��!*:#����1*��I�����'S!*��!#78������,����jI��>!u7p��$�L��>78�>�C:#!uQ`��1;:+!z¶)'BL3')� E G>�>!j!#��,)����a E '3:+�FL���!�I�')��!
��' E �)���(')��!#!+'3� E �&I0�&��'d%�VCA�!*��-=$��HI���!N7p�)$0L���7p���=:#!iQ`��1;:+!>b/I	5]')%�1*W>!rÁ�5fµi�)�����>��� �
³S¢)�p_=,����J,�eyX�kZ��!*:#�H�����<�y��V(')$�!;:+�FL��)X¾XdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX 4

,�X 2 H&$�����-=$��>!N:#1#�>7�������7p���=:#!TI��H:+�>1*1#�J��78%?��1*:+')�C:+!����H������,�I0�d��'�Q`��!#!*�KI0$�h�'3%9���PX X 254
,�X , H&$�����-=$��>!N:#1#�>7�������7p���=:#!TI��H:+�>1*1#�J��78%?��1*:+')�C:+!����H������,�I0�d��'�Q`��!#!*�KI0�K�S')��¢~')��X"X 2��
,�X 0 H&$�����-=$��>!N:#1#�>7�������7p���=:#!TI��H:+�>1*1#�J��78%?��1*:+')�C:+!����H������,�I0�d��'�Q`��!#!*�KI0����'),C')78��XdX 2��
,�X 
 H&$�����-=$��>!N:#1#�>7�������7p���=:#!TI��H:+�>1*1#�J��78%?��1*:+')�C:+!���������78��:+�rI��J%���')-=$��JI	5fÁ&¢=V��):#!#¢mX ,��
,�X�	 H&$�����-=$��>!N:#1#�>7�������7p���=:#!TI��H:+�>1*1#�J��78%?��1*:+')�C:+!�I��H:[A/%?� E 1#$�!;:�')��X XKXdXKXdXdXKXdX ,*2
,�X 6 �/:+'3:+��!*:#��-=$��>!JI���!KI0�>$���1*G>!#�>')$��@I��87p�)$0L���7p���=:#!dQ`�)1*:+!J�g�0%0�����F:+G>!d')$ E �)$�1#!dI�$

%�1*�~M*��:pI���1#� E V0�>1 E V0�)XNkc���0��7���1*��I	56�>�01#�>,)��!*:#1#��7p���=:#!���!*:���7�$��F:+��%0������1�%(')130
%?��$�1 �|� �0��:Bb0��:r%(')1 6�%9�)$�1N¢=��¢ � ���y:BXNXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX ,�	


�X 2 ·&'~:�'"$�!*�>I2Q`��1�����')�?��1+'~:+���0,�:+V0��°zµ ��I0�>!#��,��2!#%?� E :+1#'�'3��I¾I('3:�'�$�!#��I¿��� :+V���!
!;:+$�I0A)X�_��3e�Y�:T��� E ��$�I��>!N:#V��H:KIi�8V���1*��¹>�)�=:+')� E ��7p%?�������C:+!>X XdXdXdXdXKXdXKXdXdXKXdX 
 2


�X , °^L����C:+!pQ`�)1
ITV�� E V�:+V��D!#�)$�1 E ��,�����78��:+1;A2��!�:+')¢)�������C:#�@' E>E �)$��C:pQ`��1�I0��a(������,
:#V��H!#��$01 E � � 1*� E ����L)�>1NI���!*:�'3� E �3XZ_ 2�b 4�b �0b 2��Ce�VC:*:+%.¶ M�MRIBIBIi��� E X6�>1*��X6$ � :#��¢CA���X]' E X M*%
M3����I��g� � �)X6VC:+78��b(_ ,�e^VC:#:+%<¶ M=M3-=$('3¢)�)X IT1>X6$�!*,�!>X6,���LFM~1#�>!*�B')1 E VFM3I0��Q`��1*7�'3:#������M~7p� �
I���������,-M3%('3%9��1#!?M�,�����0-M3����I('��|�=:+�>�����ShC�d��� ��00X6%9I�Q�b)_�0Ce9VC:#:#%U¶ M-MLIBIBIJX6!#�yL���X6VCA�$0!#V=$ �
$	X]' E X M*%�M3¢3�>��¢CA/$5M3¢~'), 	 � 2<0~: � �3X]VC:#7p��b|_ 
=epVC:#:#%½¶ M MLIBIBIT!*� E X]������X]' E X M*%�M�M*!#I0��I�!
M E ���C:+���=:#!.M�M*!#I����r��' E ¢	�r�=$�7��9��16M+M*!#I����1,*2
��,�� 	 00X]VC:#7p��b)_ 	�ePVC:#:#%8¶ MBMLIBIBIJX M*��!*V����	X6,���X M*%
M37p')���5M E V��)$�!+' M����gM*$���M3% �J, � � � V=:#7�b�_ 6�e<VC:#:#% ¶ M MLIBIBIJX M*��!*V����PX],��0X M*%�M37p')���
M E V0��$�!+'<M����gM*$�� 0 M3% �J, � � � V=:#7�b)_ ��ePV=:*:+%U¶ MBMLIBIBIJX6Q`�0��:BX6�?��!+')��X],)��X M*%=M~Q`1*�>��!#��'-M~��L����C:
M~:#I�7�:1M�, ����2��J,�, 
 ,*2 	 0����
M~$�%9I�'3:+� 2�M~����I��g� � M�X6V=:#7p�jX XKXdXdXdXdXdXKXdXKXdXdXKXdX 
�



�X 0 °zµ �8')��I<�|° �|�r��!#�)��� E ��')!*!#��a E '3:#�����	XSXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX 
J6

�X 
 Y[���$��>� E ���)Q�!#�yL���1+')���<���C:+��µ�'31#����1#�>I0��!*:#1#����$0:+������!r���":+V0���=$�7��?�>1|�3Q�!*:�'~:+���)��!

_R')��ID�=$�7��?�>1T�)Qu1#� E ��1#I0!�eyb(Q`��1N�>' E V E ��'3!#!T�)Qu!#������X�XKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX 
 4

�X�	 µi�/��ª E ���>�C:+!T:+V�'3:TI���a����d:#V��J7�'~:+V���7�'3:#� E ')�PV��)1#��¹����C:�')�P�>��'3!*:+� E 1#��!#%?����!*�K!*%9� Ey�

:#1+'K�)�0:�')�����>I8Q`1#��7 �|� ����:iI('3:�'�X0µi�)7p%('31#��!*���;IT��:+V4')��!#�)��$0:#�S%���'3:+�>')$�����L)�>�9')��I
��� E '3:+����� E $01#1#���C:+��A4%�1#��%?��!*�>I	X�XdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX 6J,

�=�0�����



kZY;�/�T°�·&°z�<��³&��kZ°\³ �rº


0X 6 ÁH1*��,����(')����A/%9� 2|'3��I���A/%9�?,�b=')��Ip7p�/I���a��>I E �/��ª E ���>�C:+!zQ`��1z°zµ �K%�1*��%9�)!#�>Ip���
:+V���!r!;:+$�I�A�X�XdXdXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 6 	


0X 4 µi���yª E �����=:#!\%�1#�)%9��!*G>!^IP5O')%01#W>!j��56G�:+$0I��iI��i��'S��')!#��I0��I������0G>�>!jI���!#$01*QR' E � � ��¢ � ���y:BX$6��

0X�� µi���yª E �����=:#!S��!#!*$�!TI��J��56���CL���1#!#�����DI��J��'��(')!*�JI��JI�������G��>!S' E :#$(')����!#G�� �|� ���y:2XJXKX 4��

0X�� µi���yª E �����=:#!S��!#!*$�!TI��J��56���CL���1#!#�����DI��J��'��(')!*�JI��JI�������G��>!rI��J!#$�1;QR' E � � ��¢ � ����:�XKX 4�0

6�X 2 �j')1#')7p�y:+��1#!|I0��a(������,p:#V����\VCA/!#� E ')�j��%?� E :#1#$�7 ���<:#V���78��I0�>��Xm�r�):+� E �H:+V0���y����! �
:+�>� E �J�)Q	� ��� %(')1+'37p�y:+�>1�XP5 � 5�7p�>')��!i:#V('3:�:#V���I�'BL)�d78�/I��>������,KI�����!N���):N!*$�% �
%9��1;:r!#$ E V�'8%�')1+')78��:#�>1�X"XKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX �J,

6�X , ·&'3:�'�$�!#��I����¾:+V���!p!;:+$�I�A�bz%�1#��L/��I���I��CA¾:+V�� � A���!*V����¿����:KI���1#¢ _ �|� ����:�eyXzl(��1
E ��78%(')1*��!#�)�	b3I�'3:�' E ��78����,rQ`1#��7½Y�:�'3����'3�K�>')1*:#V�-=$(')¢)��!z')1#��,���L)�>�	X�_��3eZY�:\��� E ��$�I0�>!
:+V��H:KI���V���1*��¹����C:�')� E ��78%9���0�>�C:+!�X XJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX �J4

6�X 0 °\L)�>�C:+!pQ`��1
ITV�� E V�:+V��D!*��$�1 E ��,)�>��78��:#1*A2��!�:�')¢3�>�����C:+�@' E>E ��$��C:UQ`��1UI���a(�0����,
:+V��¾!#�)$�1 E � � 1*� E �>��L)�>1�I���!*:�'3� E �3X ��� �  ��!"%�1*��L/��I��>I �CA :+V0� Ii��� !*��:+�3X ��� ��!
E ��78%�$0:#�>I�$0!#���0, l($�¢=$�!*V���7p'�_ 2�����6Ce E ���CL)�>1#!*�����¿�>-=$('3:#�����PXz���>��')��!*��V=:*:+% ¶ M
MLIBIBIi��� E X]��1#��X6$ � :+��¢CA��0XO' E X M*% M3���0I��y� � �3X]VC:#7p�^XdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2����

6�X
 °�µ �¾')�0I ���|°��r� !*����� E ��')!#!*��a E '3:+�����	Xzl(��$�1�°�µ � E '3:+��,���1#���>!�')1#�"!*��78����')1�:+�
:+V���!*�p%01#��%?��!#��I@���.:+V��8�|° �S�S� E ��')!*!#��a E '3:#������')�0I °zµ � � !#����� E ��')!#!�� E �)1#1#��! �
%9���0I�!N:+�8!#������!�V('BL/���0,p'U!*:#1#���0,8��7p%?�>I�')� E �&QR' E :+�)1>X|XdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2���2

6�X 	 Y[� E ��I��>� E ���)Q�!#�yL���1+')�i�����C:+�Bµ�')1#���D1#�>I0��!*:#1#����$0:+�����.����:+V��U�=$�7��?�>1d�)Q�!*:+'3:+������!
')��I<�/$07��9��1T�)Qj1*� E ��1#I�!�b(Q`��1N�B' E V E ��')!#!T�)Qu!#�)����X�XdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2���2

6�X 6 �r��,�1#��!#!#����� E �/��ª E ���>�C:+!H�)�0:�')�����>I�����:#V���!&!;:+$�I�A�Q`��1|:#V�� �|� �0��:HI('~:�')!*��:8_`V���1#� �
¹>���C:�'3� E ��78%?�����>�C:#!�eyX0�NV��&L3')��$���!N')1*�&,���L)�>�4Q`��1�:+V��&!;:+1*����,U7p�3:+���)��%�1*�>I�� E :+�����
�>-=$('3:#����� E ��78%�$0:+'3:+������!��)Q � ��� ��� �)Qr:+V��<!*:#1#����,�78�):+�����¾%(')1+'37p�y:+�>1*!>X��r�):+� E �
:+V('3:U1*�>!*$���:#!UQ`�)1�:+V���Q`1*�>-=$��>� E A¾�?�>V('BL/����1U'31#��,��FL��>�2Q`��1 ��� 	 ��� � � ��_R!*�>�
°�-=$('~:+���)� 60X 4�egXNXdXdXdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdXJXKX 2���


4/X 2 �z')����$�1#!HI���! E ���yª E �����C:+!J���0:#�>�=$�!d%9��$01&%�1#� E G�I��>1d����'4!*��7�$0��'3:#�����"I0�>!d' E>E G>��G �
1#��,C'37p78�>!T!*A/�C:+V0G�:+��-=$��>!&1*�>����G>!T��7p%���1#��-/$0�>78�>�C:r�p��'U��')!#�KI��KI0������G��>!|I0�K%�1*� �
Q`����I���$�1 � ��¢ � ���y:BX ��� 	 ��� � � �<_`L)����1N��5O°\-=$('3:#������60X 4�eyX XdXdXKXdXKXdXdXKXdXJXKX 25, 


4/X , �z')����$�1#!zI��>! E �/��ª E ���>�C:#!i���0:#�>�=$�!�%9��$01z%01#� E G>I0�>1��K��'H!*��7�$���'3:+������I���!i' E�E G���G>1*� �
,C')787p��!�!;A��C:#V�G�:#��-=$��>!T1*�>����G>!z�>78%���1*��-=$���7p���=:i����'K�(')!*�&I��&I0������G��>!�I��|!#$�1;QR' E �
� ��¢ � ���y:BX�� E �)7p%('31#�>1T'BL)� E ��'��u')�����@60X 60X ��� 	 ��� � � �<_`L)����1N��5O°\-=$('3:#����� 6�X 4�egX�25,��

4/X 0 �z')����$�1#!HI���! E ���yª E �����C:+!J���0:#�>�=$�!d%9��$01&%�1#� E G�I��>1d����'4!*��7�$0��'3:#�����"I0�>!d' E>E G>��G �
1#��,C'37p78�>!U!*A/�C:+V0G�:+��-=$��>!p1#�>����G�!8��7p%0��1#��-=$��>78�>�C:8�@��'.�(')!#�<I��<I������0G>�>!p�>$�1*� �
%9G��>�������Sl^�278�/I���a(G���_��i��1#,�� � �NV����>1*1*A2�y:�'3��XFb	,�����00b\�T��A � ���>1#,)� � �NV0���>1*1*A?b
,�����00b�,���� 	�egX(�S�3:+�>1N��'�I���¸9G>1*�>� E �dI0�d78�/I�G>����!+'~:+���)��I��J��'�Q`1*G>-=$���� E � E �>�C:#1+')��� � �+X 25,��

�=�0�FL



�0X 2 °^L����C:+!�Q`�)1OITV0� E VU:+V��r!#��$01 E �r,�����7p�y:+1;A���!\:�'3¢)�>�p���C:+�d' E�E ��$0�=:zQ`��1\I��ya(������,d:#V��
!*��$�1 E � � 1#� E �>�FL��>1rI���!*:�'3� E �3XP�/�>�K')��!*�plu��,�$�1*� �0X ,�X ������H��!r%01#��L/��I���I��CA�:+V0�9I��>�
!*��:+�3X ������! E ��78%�$0:#�>ID$�!#����,plm$0¢/$0!#V���7�'D_"2�����6Ce E ���CL���1#!#�����<�>-=$('3:#�����	X XdXKXdX+2 
 2

�0X , ·&'~:�'�$0!#�>I2��� :+V0��!d!*:+$0I0A�bu%�1#��L/��I�����,��CA � ���(')� � � A���!*V��������y:KIi��1*¢�_ � ��¢ � ���y:geyX
0�0�4��yL����=:#!S1*� E ��1#I���I�$�%D:+� 2����U¢=7 '31#�J$�!#��I	XPXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2 
J0

�0X 0 �/:+'3:+��!*:#� E !U����:�')�����>I�Q`��18:#V���!*$ E>E �>!*!#��L)��I('3:�'3!#��:#!�I��ya(����I IT��:+V�' I�� E 1#�>')!#����,
���RI��>1N�?��$��0I<L3')��$��H�)Qu7�'),)����:#$�I��)X0XKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2 	�4

�0X 
 �/:+'3:+��!*:#� E !K���0:+')������I�Q`��1�:#V��������0������,�:+�>!;:�_���� E :#����� �0X 
�X ,�eK%?�>1;Q`��1#78�>I2��� :+V���!
!;:+$�I0A)X(�j'3�������0X�	��y��V����0��:+!�:#V�� E ��1*1#��!#%?����I�����,UI�� E '�AD1#'3:+��!>XSXdXdXdXKXdXKXdXdXKXdX+2 	��

�0X�	 �z')��$��>!r���0:+')���0�>I�Q`�)1 �  � ��_R!*�>��°\-=$('3:#����� �0X 2�eT���.��� E :#��������X
�X ,�XmY�:&I0�B')��!<IT�F:+V
:#V��4U9V9W ')�0I :+V�� �DW �%��Xjµi��1#1*�>!*%9���0I�����,�%����3:+!K')1#�plj��,)$�1#��! �0X 25,<')��I ��X 2<0�X
´ 1#')��¢ ´ E ��')!#!*�>!T:+V�� E �/��ª E ���>�C:#!r���<'UI0� E 1*�B')!*����,8��1*I��>1�X<XdXdXdXdXdXKXdXKXdXdXKXdX+2<6�2

�0X 2 �/:+'3:+��!*:#��-=$��>!�I���!jI����0��G>��!^$0:+������!#G>��!u%?��$�1 E ��µiV(')%��F:+1*� �r��:^%01#��L����(')�C:\I�$�1*G>!*�B')$
� ����')� � � A)��!#V����D����:KI���1#¢@_ � ��¢ � ���y:geyXmkZ'U%�1#�3Q`����I���$�1SIP5]���0Q`��$���!#!#��7p���C:&I�G�!#��,)���
���>!NI���$��DQR')78�������>!zI��JI������0G>�>!r$0:#������!#G��>!N%?��$�1N��56G�:#$�I��3X&XKXdXdXdXdXdXKXdXKXdXdXKXdX+254�0

�0X , �z')���>$�1*!�I��>!<%(')1#')78W�:+1*�>!�$0:#������!#G��>!�%?��$�1�I�G E 1*��1#�����>!�%�1*��%�1#��G�:#G>!DI�$©7�'3:#G>1*���>�
I('3��!N����-/$0�>�	!*�d%01#��%('3,��>�C:T����!�����I0�>!>Xmkc��! E ��$�1*�9��!NI��J1#G>I0$ E :#�����SV � V�����d!#���C:
$0:#������!#G��>!&%?��$�1J$��0�8%01#��%('3,C'3:+����������� � ������GB')��1#�3b9�y:KI�')��! E � E ')!�bc����!JL3')���>$�1*!HI��
� �0�K!*���C:S%�')!T$0:+������!*G>��!>XdXKXdXKXdXdXKXdXJXKXdXKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+254 


�0X 0 µi�/��ª E ���>�C:+!iI��&1#G�,�1#��!#!*�����4�)�0:+���/$0!N%9��$01���5]Gy:�')������!*!#�>78�>�C:�I��>!�Q`��� E :#�����0!iI	5]')7 �
%�����a E '3:+�����4I�$<78��$0L���7p���C:S����%01#�)Q`���0I��>$�1K_`1#� E V��>1+ed_wL�����1N��5]°\-/$�'3:+�������0X 2�eyX(kZ'
lj��,�$�1*� �0X�U������$�!*:#1#�&��� E ')!TI�$<!#��� W� ��
 ���0X9XKXdXdXKXdXKXdXdXdXdXdXKXdXKXdXdXKXdX+2����

�=��L



kZY;�/�T°�·&°z�<��³&��kZ°\³ �rº

�=��L/�



��
�D��� � � �@������� ���	�
��������

�����������������! �"#��$&%('��) 	*+��,.-0/1�������2�����2��,3�4/1�5�768,:9.�
;=< 6?>A@)67/CBD��E��GF8H�-I'1�

JLKLMONPKRQ?S�TVU+WYX[Z]\_^.`badcfe�g_hjijk�l:monqpYr+p�gshut�vLw vyxGkzmo{�iI|�n}mjk?i�W�~�iY�)h?|Ym�r�lql�h�morJ�n����qnAUqr}x�i_g�hji�k�moh�x�k�h�l:mon�X���r�~�x�h�iIr}x�x�WYh�i�h�ky|�h�mor��jv�i�t�vLw �AS}�����q�+���An}mjk]i�h�kLUqh�i��~�g�g�~]n}x�i1Uqh�ij~�x�~�ijk�moWjiYQ�i�h�gsn}x�vyxCmor�l+l�n}mjk_�+n}vy��h�mjx�h��)h�x kDr}g�X�~�kDW¡�)r�m�U�~�l�r�m¡gsh�i�AWYU�~]r�i��.¢br?l�mon+pYrqp�~�g�~�kDW�U3w vyx:h�i�h�XYn}v�i�i�h)U+hA�Ar2�}x ~�kzv�U+h¤£¥n�v¦l�g�v�i8iYvym�g§w WYX���h�g�g�hUqh�¨�~]X��ykDh�m��AJ n2�}�qn?U©w ~]X�~ª�+�fr}x�iRh�ijk©Uqhf£��y«�Qªh�ijkzc�~�g�l�moWYX�~�i�W�Uqr}x�iPg§w W�k�v�Uqh�XYn��_l�~�cgsWYhPl�n}vym�gsh_�+n}vy��h�mjx�h��Ah�x�k l�r�mIvyx¥�}mon}v�l�h¬U©w ho�l�h�mjkzifU}v¯®Ln�x�i�h�~�g©U+h��+h�ijkz~]n}x�Uqh�iX�r}kDr�ijkzmonYl���hji�x�r}kzvymoh�g�gsh�i��y°�~ vyx�i�W�~�ij�)h�Uqh��Ar2�}x ~�kzv�U+h_±�Q]²fijvym�g§w WYX���h�g�gshIUqh�¨�~]X��yckDh�mRi�hYXYn�v�r}~�kbgow r����}gsn}�AW�mor}kz~]n}x1U+h�J n2�}�qn�Q.t�vy~©XYn��_l�k�hIS�³}Qz´8��~�g�g�~]n�x�i�U3w ��r+p�~�k�r�x k]iYQgsh8p�~�gsr�xdUqh�iRl�h�mjkDh�i_��vy�)r�~�x�h�iRl�n}vymjmor�~�k�r�k�k�h�~�x:U�moh�S}�+���+�q���)n�mjkzi�Q�moh�iYi�n�mjk�c�~�g©Uqh�iX�r}gsX�vygµiIUqh�i�h�jl�h�mjk]i���¶�v�h�gst�v�hI±�Qz´���~�g�g�~]n}x�i¬Uqh)J�n����qn}·�kDh�i_i�h�mor�~]h�x�kPXYn}~�x�XYWji�U+r�x�igshji¦p�vymohYr�vqOh�k�gshji¦WYXYn�gsh�i¦h�k_i�h�mor}~]h�x k�~�x:XYr�l�rqp�gshji�U+h¥m�h�x kzmoh�mAmor�l:~]Uqh��Ah�x�k¬XY��hY¸h�vq��ª¹Rx2ºPx�Q�l�g»v�i¬U+h?¼+�+�q���+�q�¡�)r�~�i�n�x�i¬h�kP~����Ah�v�p�gshjifi�h�mor�~]h�x�k�UqW�kzmjvy~�kziYQLr½��n�vyk�hgshfmorYlql�n�mjk�X�~�kDWPl�r�mIgsh?t�v�n�k�~]U�~]h�x�\Ii�r���~�°y�y~��Ap�vyx�h�k�g§w r2�+h�x�XYh�Uqh�l:mohjiYi�h�M��qn2U+nq�¢©h�i)ij~���vygsr}kz~]n}x�i�XY��~ ¾�m�W�h�i¡n}x�kfvyx�n+p¿��hYX�kz~ |¤Uqh?l�m�W���h�x kz~]n}xÀ�2~�i�r�x k?�uU+W]ºPx�~�m�h�k�Ah�kzk�moh¡h�xGn�h�vy��moh�gsh�i¦�Ah�ijvymoh�iA~]U+n�~�x:hji8l�n}vymfl�mon}kDWD��h�m�gsh�i¥~�x2|Ymor�iYk�mjv�X�kzvymoh�i¥��~�ckDr}gshjiAZ½hYr�v�Q.kDW�gsW�l���n}x�h�Q�W�g�h�X�k�mj~]X�~�k�WjQb��r�m�hjiYQPh�k�X�� a}�R®Lh�kzk�h?W�kzv�U+h�l�m�W���~�ij~]n�x�x:h�g�g�hjQRh�kl�mon}�2~�i�n�~�m�hjQIh�ijk�gsr8l:g�v�i)XYn}��l:gs{�k�h)m�W�r}g�~�i�WYh¦��XYh���n}vym)r}vuÁyrYl�n}x�Q�i�h�gsn}xÂg§w \fi�r���~]�°:r¤��h�mYij~]n}x�ºLx:r�gsh�hjijkLl�moW��2v�hfl�n}vym)gsh¦U+W2p�vykIU+h¥gow r�x�x:WYhIl�m�n2XY��r}~�x�h���¢bh¥Áyr�l�n�xh�x mohD�}~�ijk�mohAh�x �2~�mon}xd³��y«ÃU+hji�kzmoh��)p�gsh��)h�x k]i�U+h�kDh�mjmoh�gsh�i�l�g�v�iP|�n}mjk]i��.¢¬w r}moX��y~ l�h�ghjijkPr�v1XYn�x�Ä�v�h�x�kLU+h?t�v�r}kzm�hPl�gsr+t�v�h�iIk�hYX�k�n�x ~]t�v�h�iYQ©ijv�p�~�i�i�r}x�k�U+hjiI��~�g�g�~]h�mYi?UqhIi�h�cX�n}v�iYi�h�i¦X���rqt�v�h�r}x�x:W�h�Q�h�k_i�r¯XYrYl�~�k�r�gsh�Q)J n2�}�qn�QIh�ijk_ijv�i�XYhDl:kz~]p�gsh¡U3w Å�kzm�h�|Ym�r�lql�WYhl�r}m�vyx¥�)W���r�cDi�W�~�ij�Ah�Æ�Ç½k���h�È�~»�¡K�x�h�Ç�ÆA�?xªw ~��_l�n}mjkDhIt�v�h�g �An}�Ah�x�k���¢¬w W�kzv�U+hfUqh�c�2mor}~�k?U3w r�~�g�g�h�vymYi¦~�x kDWD�qmoh�m�WD�+r}gsh��)h�x�kIvyx�h¥iY~���vygsr}kz~]n}xÀU+h¦gow ~���l�rqX�k8WYX�n}x�n}��~]t�v�hl�n}kDh�x�k�~]h�g�U�vCÇ�È�~»��K�x�h�Ç§��¢?w rqX�kz~���~�k�W�iY~�ij��~]t�v�hIh�iYk�l�r�mjk�~]X�vyg�~]{�moh��Ah�x�k.~�x kDh�x�i�hIUqh�cl�vy~�i�l:g�v�ij~]h�vymYi8�)n�~�iYQ��¡XYn��_l�mj~�i)�[J�n����qn+�LÉ¯r}moU�~�Q�vyx�h�i�hYXYn�v�iYi�h8Æ+moW��2~�i�WYh¥��gsr��r�v�iYi�h�Æ¡Uqh8�)r��qx�~�k�v�UqhA±�QzS¡r¦W�kDW?mohjiYi�h�x�k�~]h¬ijvymfg§w Ê�gsh�U3w Ë�n2���qr}·]UqnuZDx�n}moU¦U}v¤Áyr}cl�n}x}a�Q�r�r�x x�n}x�XYW)g§w r2�+h�x�XYh¦�AW�k�W�n}mon�g�no�q~]t�v�h��P¹Rg�g�h�rOW�k�WAijvy~���~]h�U©w r�v[�)n�~�x�i�ij~»moWDl:g�~]t�v�hji��8Ìbx:h�|�h����Ah�r1W�k�W8��n�i�l�~�k�r�g�~�i�WYh¡r�l�m�{ji¥r���n�~�m¥W�kDWAg�W���{�moh��)h�x�k_p�gshjiYi�WYhl�r}m�gsr�XY��vyk�hIU3w vyx¦�)h�v�p�gsh�Q�r�l�moWYX�~�i�W�vyxfl�n�mjk�h�c�l�r}mon�gsh¬U+h�g�r�l�n�g�~]XYh�� ¢?w Ê�gshfU3w Ë8n���c�qr}·]Uqn¯r1W�k�W¥W2p�mor}x�gsWYh¥�8l:g�v�ij~]h�vymYi�mohDl:mj~�i�hjiAmoWYXYh����Ah�x�k��b¢bhAÍPhYhY��c§h�x�U�U+h�mjx ~]h�mYQX�w h�ijk�gsr�moWD�}~]n}x¯Uqh�MAr���n�io�y~��Ar¤Z�ijv�UAU�v¡Á�rYl�n}x}a)t�vy~.r���r�~�k�W�kDWIk�n�v�XY��WYh�l�r�mfUqh�vqi�hYXYn�v�iYi�h�i��)n2U+W�moWYh�iuZ�T�Q]²Îh�k�´�Q]�jaq��¢bh¤³+�Cn2X�kDn+p�m�h¯Uqh�mjx�~]h�mYQ?gsh¡i�W�~�ij�Ah�gsh�l:g�v�i|�n�mjkRU+hDl:vy~�i¬U}~»¦r}x�iYQ.iYvy~���~LUqh8¼+�q�)moWDl:g�~]t�v�hjiYQ�r�|�r�~�k�T �A�)n�mjkzi?h�kPt�v�h�g�t�v�h8�+���q�+�p�gsh�iYi�Wji?Uqr}x�ifgsrIl:moW]|�hYX�kzvym�h?UqhIÏ¬~�~»��r�k�r¤Z½XYh�x kzmoh8U�v1Áyr�l�n�x}aq�©°:h�gsn}x�g§w r���h�x�XYh?�)W�ckDWYn¬��rYl�n}x�r}~�i�h�Qft�vy~_X�gsr�iYi�h�gshjiAi�W�~�iY�)h�i�Uqh¡SO�Â£�Q_gsh¦k�moh��)p�gsh��)h�x�kIU+h�kDh�mjmoh¦U+hÏ¬~�~»��r�k�r�r�r�k�kDh�~�x�kLg�r¥�)Å��)hL|�n}moXYh�t�v�h�X�h�g�vy~PU+h�MAnqpYh�h�xuS}²q²�´�Z§±q� T��q�¡�)n�mjkzi¬h�kl�g�v�i�U+h�T��q���+�q�Âp�gsh�i�i�W�iDa}�R\�vÂUqW�p�vyk?Uqh¡gow r�vyk�n���x�h�Q�l�mo{�i�U3w vyx���~�g�g�~]n�xVU+h�Áyr}cl�n}x�r�~�i¥r���r�~]h�x�kLl�mj~�iIl�r�mjk��¤k�mor}��h�mYi�k�n�vyk�gsh¦Áyr�l�n�xC�1U+hji¥h�x kzm�r�Ê�x�h��)h�x k]i_l�n}vym�Ar}mot�v�h�mfg§w r�x x�~���h�mYi�r}~�mohAU�vÐÇjÑ�mor}x�U)k�moh��Ap�gsh��Ah�x�kRUqh8kDh�mjmoh?U}v)MAr}x�k�n©Ç¬ZDmoWD�q~]n�xUqh1J�n����qnja¦gsh�Sqh�m¬i�hDl:kDh��)p�mohASq²}³+�}Q�t�vy~Pr���r�~�k3|�r}~�k�S�T�³���¼+��£)�An}mjk]i8h�k�U}~�i�l�r}mjv�i�Qgsh�p�~�gsr}xOgsh�l�g»v�iIgsn}vymoU¡Uqh8g§w ��~�ijk�n�~�mohAU�v�ÁyrYl�n}xuh�x¯�)r�k�~]{�moh�Uqh?i�W�~�ij�)h2�

Ò�ÓIÔ_Õ�Ö�×ÙØ�ÚyÛyÜ�Ý�Þ�ß2à�á�â�ã�äÀå�æ�ç�èyæ�é�è}é}ê+ê}ç?ê+ë}ì�ê+ë�ífî�ï

ð



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

� ����� ��!���� �#"%$'&)( *,+-��.0/1�2&,/3+-/�465,/1+7465,/

��8:9<;�=>8@?<=>A<?<8:BDC�E<FG;�BIHGJLK>M:9<;�;IK>;DNOKQPRA<FS;GTU=WVX8YE<ML?ZCIK>ML9)E<F�C[FG\^]<9<K>PRA<FG;�E<F#\SML9Z;DC[BDA<\GCIK>ML9)_`Kba
;[8:9cC@d%BIHGE<A<K>BDFO=QFS;#BIK>;DPRA<FS;#=>K>HG;e8:AgfhC[BDFSNji<=QFSNkFS9cC[;eE<FkC[FSBDBIFl8:?<?m8:BI8Yn>Ce\GMLNONkF@C[BDoS;j8Y9<\SKQFS9<9<F
pWq F C[iUFSE<FGB�a�rs8YC[KQitF CuTmvYwLwLxcy{zg�|K>9<;DK}=>FG;�~�MLA<KQ=>=QFS;�\SML9<EZA<KQCIFS;
;IAZB1=>F�;DKQCIF�E<F��-8�fgK>=>8 pW� 8:�RK>;DC[8:9�y�M:9RC
NOKQ;�FS9�H _gKQE<FS9Z\SF@=>FG;�NkFS;IAZBIFS;�EZF@BIFS9g~�MLBI\GFSNkFS9cC�E<FS;�~�M:9<Em8YCIK>ML9<;|=>MLBD;�E<Fj=>8lBIFG\SML9Z;DC[BDA<\GCIK>ML9�E<F
=�8�_`K>=>=QF)8:?<BDoS;k=>F%;IHSKQ;INkF)E<Fs=WVX8Y9�vL�`z���F�Nk�SNkF:T�d�=�V�HS?UMgPRA<F%ic�`�u8:9cC[KQ9<F:T�ML9�8�?<A�\SML9Z;DC^8�C[FSB
E<FS;�\^]m8:9<J:FSNkFS9cC[;�B[8:EZK>\u8YAgf@Em8Y9<;�=QFS;6NkMgEZFS;�E<F�\SML9Z;DC[BDA<\GCIK>ML9kEm8:9Z;�?Z=>A<;DK>FSAZBI;6_`K>=>=QFS;7EZF��R�gBDK>F�FGC
E0V��|9m8YCIML=>KQF p BDHSE<AZ\GC[KQML9@E<F
=>8�]m8:AZCIFSA<B6EZFS;�Nl8YK>;IM:9<;ST�BIFG9Z~�MLBI\GFSNkFS9cC�?m8:B�E<FS;�\^]m8:BD?tFG9cC[FS;�FG9kiUMLKQ;ST
;IA<?<?ZBIFS;D;IKQML9�E<FG;�NjA<BD;#EZFOi<BDK>PRA<FG;#9<M:9�BIFG9Z~�MLBD\SHS;[y z-��8���]<KQ9<FkFGC#=>Fl�L8:?tM:9h~�MLAZBI9<KQ;I;IFG9cCj8:AZ;I;IK
E<F�9<MLNji<BDFSAgf%F{fgFSNk?<=>FG;�EZFe\GML9<;�C[BIAZ\GC[KQML9<;|8:9<\GK>FS9Z9<FS;�E<ML9cC�=�8j\GML9<\SFG?ZC[KQML9s8k\GFSBDC[8:K>9ZFSNkFS9cC�HGC[H
K>9Z�mAZFS9<\GHSF�?m8:B�=�8�\GML9<;DK>E<HGB[8YCIK>ML9@E<AkBIKQ;IPRA<F�;IKQ;INkK>PRA<F p�q FGCIitFGE<FSB�a�r�8YCIK>iUFGCSTRv:wLwLxLy zc��8�\SML9Z;DC[BDA<\ a
C[K>M:9�?m8:B[8Y;IK>;DNOKQPRA<FjFS;�C#d)=WV�]ZFSA<BDFO8Y\GC[AZFS=>=QFj=>F�NOM��LFG9�=QF@?<=>AZ;�;I�<B�E<F@?<BDHG_:FS9cC[KQML9�E<A�BDK>;IPRA<F�=QK>H
8:Al;DHSK>;DNOFYzZ�6=Q=>F�F fgK>JLF�=>F�BIFG;I?UFS\ C
?<BIHS8:=�8Yi<=>F�E<FG;1BIoGJL=>FG;�9<MLBDNl8Y=>FS;�E<F|itM:9<9<F�\GML9<;�C[BIAZ\GC[KQML90T`Nl8YK>;
BIFS?UML;DF HSJc8Y=>FSNkFS9cC#;IA<B�E<FS;j?ZBIK>9Z\SK>?UFS;e;I?UHS\GKQ¡mPRA<FG;ST7EZA<;@d�=>8s9m8YCIA<BIFO?m8:B�C[K>\GA<=>KQoSBDFkEZFS;j\^]m8YBIJLFG;
;IK>;DNOKQPRA<FS;Gzg�69,¢mBI8:9<\SFYTR=�V�8:=>HS8�;DK>;DNOKQP`AZF�9}V�FG;DC
?m8Y;�9RA<=WT`iZK>FS9OPRA<F�NkMLK>9ZE<BIF�E<F _:8Y9RC�\SFG=>A<K�?<BDHS;IFG9cC
8:As�L8:?tM:90T<FGC�KQ=}FG;DC�NO�GNOF�=QHSJLKbC[KQNOF�E<F�?m8:B�C[KQ\SK>?UFSB18:A)E<HG_:FS=>M:?<?tFGNOFG9cC|EZFe=WV�KQ9<JLHG9<K>FGBIK>F�?m8:BI8:;IKQ;�a
NOKQP`AZF#E<A�~�8YKQCuT�?m8YB�F fgFGNO?<=QF:TUE<Fj=WV�F{fZKQ;DCIFS9<\GFjE0V�K>9<;�C^8:=Q=�8YCIK>ML9<;�dOBIK>;DPRA<F�;D?tHG\SK�8Y=�PRA<K£9<HS\GFS;I;DKQCIFS9cC
A<9<F�;IA<B�_LFGK>=>=>8:9<\GF�FGC�A<9<Fe8YCDC[FS9cCIK>ML9)?m8:B�C[KQ\SA<=QK>oSBDFS;Gz

�|FSAgf%H C^8:?UFS;�;IM:9RC�9<HG\SFG;I;[8YK>BIFG;�?UMLA<B
=WV�H _:8Y=>Am8YCIK>ML9lE<F�=�V�8:=>HS8j;IK>;DNOKQPRA<Fj¤
¥ =�8�?<BDFSNkK>oGBIF H C^8:?UF)\SML9<;DK>;�C[F)d�\u8:BI8:\GCIHSBDK>;IFGB�=>FS;@;DHSKQ;INkFS;@?UM:C[FG9RCIK>FG=>;@Em8:9Z;@A<9<F)BIHGJLK>ML9

E<ML9<9ZHSF:T
¥ =�8j;DFS\SM:9<E<FeHGC^8Y?tF�_`K>;DF�dkH _:8Y=>A<FGB
=>F�NkMLAZ_LFGNOFG9cC�;IK>;DNOKQPRA<F�\SBDHSHe?m8:B
A<9%;IHGK>;INkF�;IAZB�AZ9

;IKbC[F�E<ML9Z9<H:z
��FG;1C[BI8�_Y8:A`f,?<BDHS;IFG9cC[HS;�Em8:9Z;�\GF�NOHGNOM:K>BIF�;SV�K>9Z;I\SBDKQ_:FS9cC�Em8:9<;
=WV�ML?gC[K>PRA<F�E<F�\SF CIC[F�;DFS\SM:9<E<F�HGC[8:?tF
FGC1CIB[8:KbC[FS9cC�E<A,NOM:AZ_LFGNOFG9RC1;IK>;DNOKQPRA<F:TgE<F�;[8jBDFS?<BDHS;DFS9cC^8YCIK>ML9,FG9,C[FSBDNOF|E<F�;I?UFS\ C[BDFS;
E<F�BDHS?UML9<;DF
FGC�FG9�CIFSBDNOFjE}VX8:\G\SHG=>HSBDMLJLBI8:NONkFS;GT}F C�E<F@;[8l_Y8:BDK�8:iZK>=>KbC[He8:;D;IM`\SK>HGF:T0PRA<K�FS;DC�\S8:A<;DHSF@?m8:B�F fgFSNk?<=>F
?m8:B�=�V�K>Nk?<BIH _`K>;IKQi<K>=QKQCIH�EZFS;�]<HGCIHSBIM:JLHS9<HGKQCIHS;�\SBIAZ;DC^8Y=>FS;�MLAkE<F�=�8�E<KQBIFS\ C[Kb_gKbC[H
E<F�=�8�;DMLA<BI\GF|;DK>;DNOKQP`AZF:z

��F)NkHSNkMLK>BDF ;SV�8:B�C[K>\GA<=>F 8:AZC[M:A<B�E<F)=�8�?<BDHSE<KQ\GC[KQML9¦E<A§NOM:AZ_LFGNOFG9RCk;DK>;INkK>PRA<F,FG9�PRAm8�C[BIF
?m8:BDCIK>FG;ST`\^]m8:\SAZ9<F�C[FG9RC[8:9cC
E0V�8:?<?UMLBDCIFSB1EZFS;1HG=>HSNkFS9cCI;1PRA<K}?UFSBDNOF CIC[FG9cC
E<F�NkK>FGAgfO\SMLNk?<BIFG9<E<BDF�=�8
9m8YC[AZBIF�?m8:B�C[K>\GA<=>KQoSBDF�E<FG;|\^]m8YBIJLFG;|;DK>;INkK>PRA<FG;Sz

¨�©�ªS«Wªu¬�t®��¯U«�°l±£°`ªj¬�U²´³U°g¬�°gµ # ªe¶�U· # ªO¸´¹-·�«�µ-ºc«�¹6°`ª#° # ±�Uµ-µ�»R°gª ¼{½�¾£©<¹-« # ·¿°gªOÀ,° #@ÁtÂ¿Ã
��FGCICIF�?<BIFGNOKQoSBIF�?m8:BDCIK>F1FG;DC�MLBDJc8:9<KQ;IHGF1FS9kE<FSA`f�8�fgFS;�M`\S\GA<?m8:9cC�\^]m8:\GA<9kA<9O\^]<8:?<KQCIBIFYzL�´F
?<BIFGNOKQFSB
?<BIHG;IFS9cCIFj=>FG;�BDHS\GFS9cC[FG;�8u_:8Y9<\SHGFS;�ML?UHSBDHSFG;�?m8:B�=>8k;DK>;INkML=QMLJLK>F�E<FS;|NOMLAg_LFSNkFS9cCI;�~�MLB�C[;�E<FS?ZA<K>;�\SFG;
P`AZK>9<�GF�E<FGBI9<KQoSBIFG;78:9Z9<HSFG;ST:F C�EZML9<9<F�=>FS;£\S=QHS;-?tMLAZB-\GMLNO?ZBIFS9ZE<BIF�=>FS;-8:;D?tFG\GC[;-\SML9Z\SFS?gC[A<FG=>;7E<F�\SF CIC[F
;I\SKQFS9<\GF
FGC�;DFS;�8:;I?UFS\ C[;6NkHGCI]<MgEZML=>MLJ:K>PRA<FS;Gz:�´F
;DFS\SM:9<E�\^]m8:?<KbC[BIF
?ZBIHS;DFS9cC[F�=QF1\SML9cCIF f`C[F
C[FG\GCIML9<K>PRA<F

Ä



EZA��L8:?UML9)FGC�=QFS;
im8:;DFS;�E<F�E<ML9<9ZHSFS;�PRA<K´;IM:9RC|AZCIK>=>KQ;IHGFS;1?UMLA<B
=QF�?<BIM��DF C�E<F�BIFS\^]ZFSBI\^]ZF:z
��FG;|im8Y;IFS;�E<F�E<M:9<9<HSFG;|;DML9cC�\SML9cC[BDA<KQCIFS;�d@?m8:B�C[KQB1E<F�E<FSA`f)BIHG;IFu8YAgf%;IKQ;INkML=>MLJ:K>PRA<FS;�K>9<;�C^8:= a

=QHS;�?m8YBDC[M:AZC�d,=�8 ;DA<BD~�8:\GF�E<A��L8:?tM:9¦¤0E<A�~�8:KQC�E<F@=>FGA<B�9<MLAZ_:FS=Q=>F@K>Nk?<=>8:9cC^8YCIK>ML9 p E<oG; ð������ y{T}=QFS;
FG9<BIFGJLK>;�C[BDFSNkFS9cC[;
\GML=>=QFS\GCIHS;�\SML9<;�C[KbC[A<FG9RC�\GFSB�C^8:KQ9<FSNkFS9cC
E<FGAgf,EZFS;
NkFSK>=Q=>FGA<BIFG;�;DMLA<BI\GFS;
NkML9<E<K>8:=>FG;
EZF�E<ML9<9<HGFS;�E<KQ;I?UML9<K>iZ=>FS;Gz<��V�8:AZCIBIF�?m8YBDCuTZ=>FS;�E<ML9<9<HGFS;�E<F�\GFS;�BIHG;IFu8YAgftTmNOKQ;IFS;
FG9)=>K>iZBIF�8Y\S\SoG;�;IA<B
=QF���FGi,;SV�8:\S\GMLNO?<8:JL9<FG9RC�E0V�A<9<F|E<FS;D\SBIKQ?ZC[KQML9kP`A<8:=>KbC^8YCIKQ_LF�F C�PRAm8:9cCIKQC^8�C[KQ_:F�E<A ;IM:=U;DKQCIA<H|;DMLA<;�\^]m8�a
\GA<9<F�E<FG;
;DC^8�C[K>M:9<;1E0V�HS\GMLAZC[FYzU��V�FG;DC�=�V�A<9<F�E<FS;�B[8YK>;IM:9<;STgFS9)?<=>AZ;
E<F�=�V�F fg\SFG?ZC[KQML9<9<FG=>=QF�PRAm8:=QKQC[H�E<FS;
EZML9<9<HGFS;ST}P`AZK�BIFG9<E�=�V�F fg?<=QMLKQC[8YC[KQML9)E<FS;�BDHS;DFu8:Agf	��a 9<F C�FGC
��KQ�La 9<F C�;DK�K>9cCIHSBIFG;I;I8:9cC[F p ��KQ9<ML;I]ZKQC^8gT
ð������ T<�
M:K´FGC�8:=WzQT�vYwLwLwL8ZT�i0Tm¢mA��DK�18YB[8jFGC|8:=WzQT<v:wLw��cy z

¨�� ©mº # «�Uµ ªu«WªS¬�«��}²£°�¸
®�°�ªS¹6°`º # ·¿°¦±£°¦·¿»R¹6Uµ-ªG°¦°gµ ©<ºcºL»g®�»R·¿© # «�tµ�¼{½�¾£©<¹-« # ·¿°gª���° #��´Â�Ã
�6V�F fg?<=QMLKQC[8YC[KQML9sEZF�=�8kim8:;DFjE<F�EZML9<9<HGFS;��I8:?UML9m8YK>;IF���a 9<F C�?UFSBDNOF C�9<M:C[8:NkNOFG9RC|E0V�8:?<?UMLBDCIFSB|E<FS;
?ZBIHS\GK>;DK>ML9<;6;DA<B�=�8�~�MLBDNOF�E<FS;�;I?UFS\ C[BDFS;�E<F�E<K>NkFS9<;DK>ML9Z9<FSNkFS9cCuTYPRA<Km;IML9cC�?<BDML?tM:;IHS;6?UMLA<B6AZ9O\S8:=>\GA<=
;DK>;DNOKQP`AZFjFS9h8u_Y8:=�Em8Y9<;�=�8 BDoSJL=QFSNkFS9cC^8YCIK>ML9s?m8:BI8:;IKQ;INkK>PRA<FjFGA<BIML?UHSFG9<9<FYz£��FGCICIF@BIoGJL=>FGNOFG9RC[8YC[KQML9
FG9cC[BIFGB[8@FS9 _`KQJLA<FSAZB�?<BDMg\^]m8YK>9<FGNOFG9RC1FGC
\GML9<\SFGBI9<F�=QF�i���C[K}\GML9c_LFG9RCIK>ML9Z9<FS= p �6A<BIM`\SM`E<F � ¤g��FS;DK>JL9
MY~1;DCIBIA<\ C[A<BDFS;�~�M:BeFS8:BDCI]<PRAm8:�YFlBIFG;IKQ;DC^8Y9<\SFYT�vYwLwcvLy{z£r�8:K>;�\^]m8YP`AZF ?m8u�`;#E<Fk=�8)�SM:9<FOFGA<BIM:?tHGFS9<9<F
;DFOBDHS;DFSBD_:F =�8,?UML;I;DK>i<KQ=>KbC[H�E}VX8:E<8:?ZC[FGB#=QFS;�?<BDML?tM:;IKQCIK>ML9Z;�E<FO\GFGCDC[FkBIoSJ:=>FSNkFS9cC[8YC[KQML9�?m8:B[8Y;IK>;DNOKQPRA<F
F C�\GFGCICIF�H C[A<E<F#?tFGBINkFGC|E<F�BDHu8:=QK>;DFSB�\SF C�MLi��DFG\GCIKQ~�zU��V�8:AZC[BDF�?m8YBDCuT�=>8kBDFS=�8�C[K>M:9s?<BDHSE<KQ\GCIKQ_LFeE0V�8:\S\GH a
=QHSBI8YC[KQML9�;D?tFG\GC[BI8:=>FO?tFGBINkFGC@EZF NOF CICIBIFlFG9¦=>A<NkK>oGBIFk=>FO\SML9cC[FG9RA§]<8:AZC[FO~�BIHSPRA<FG9<\SF,EZFS;@;IKQJL9m8:A`f
8Y\S\SHG=>HGBIMLNkHGCIBIK>PRA<FG;��I8:?UML9m8YK>;eFGC@=QFlB��:=>FkE<FS;j;DML=>;#Em8:9<;�=�V�8:NO?Z=>KQ¡<\u8YCIK>ML9�;D?tFG\GC[BI8:=>F d�im8:;D;IFl~�BDH a
PRA<FG9<\SFYz

�|Aga E<FG=�d E<F@=WVX8Y;I?UFS\GC�BIoSJ:=>FSNkFS9cC[8:K>BDF�PRA<F@BIF _L� C[F�\SF CIC[F@?<8:BDCIK>F:Tt=�8l\GMLNk?m8:B[8YK>;IM:9�E<FS;�9ZMLAga
_:FS=Q=>FS;
BDFS=>8YC[KQML9<;�EZF�?<BIHGE<K>\ C[K>M:9 E<A)NOM:AZ_LFGNOFG9RC
~�M:BDCuTg\u8:=Q\SA<=QHSFG;
dj?m8:B�C[K>B�E<FS;
E<M:9<9<HSFG;�E<FS;
E<FGAgf
BDHS;DFu8:Agf��I8:?tM:9m8:K>;�E<F,;IA<B�~�8:\SFYT6NOF C@FS9 =QA<NOKQoSBDFlE<FG;kEZK��tHSBIFG9<\SFG;�E<F,?<BIHGE<K>\ C[KQML9¦;I?UFS\ C[B[8Y=>F,PRA<K
;DML9cC�;IK>J:9<KQ¡m\S8YC[Kb_LFG;Sz

¨�� ©mº # «�Uµ ªu«�ªu¬�« �0²�° ¸�®!� ©mºcºL»`®�»R·��¯�·¿©m¬�¬�°#"
¹£·¿´ºL°`ªuªu²£ª�©<®�»R© # U«�·¿° ¼^½j¾�©<¹-« # ·�°`ª%$'&)( Â�Ã
�
\ C[A<FG=>=QFSNkFS9cCuT
=QF�\u8:=Q\SA<=�9<M:9ga =QK>9<HS8:K>BDF�E<FS;%;IM:=>;)FGC%E<FG;s;�C[BIAZ\GC[AZBIFS;sFS;�CsFG9 H _LML=QAZC[KQML9 B[8:?<KQE<F
?<8:B�;IAZKQC[F�E<FS;�?<BDMLJLBDoS;�Em8:9Z;�=>FG;�\u8:?<8:\SKbC[HS;�E<F@\u8:=Q\SA<=-FGC�=QFS;�CIFS\^]<9ZK>PRA<FS;�E<F@NkM`E<HS=QK>;[8�C[K>M:90zU�gML9
8Y?<?<=>KQ\u8YCIK>ML9O8:AgfO?<BDMLi<=QoSNkFS;�;DK>;DNOKQP`AZFS;�BDFS;�C[F�\GFS?UFS9<Em8Y9RC�=QK>NkKQCIHSF
FGC1\SML9<;�C[KbC[A<F|?<=>A<;�A<9,MLAZCIK>=�E<F
_Y8:=QK>Em8�C[K>M:9�E<FS;-NOH C[]<M`E<FS;�~�MLB�~�8:KQC[8:K>BDFS;´PRA0V�A<9<F18YK>E<F�d�=>8�\GML9<\GFS?ZCIK>ML90zY��FG?tFG9<Em8:9cCuTY?m8:BI8:=>=QoS=>FGNOFG9cC
d�=�8�\u8:BI8:\GCIHSBDK>;[8�C[K>M:9eEZAjNOM:AZ_LFGNOFG9RC-;IKQ;INkK>PRA<F�?m8:B£=>F�;I?UFS\ C[BDF�E<F�BIHG?tML9Z;IF�FG9@8:\G\SHS=QHSBI8YC[KQML90T�K>=cFG;DC
9ZHS\SFG;I;I8:K>BDFe?UMLA<B�=>FS;�HGC[AZE<FS;�E<F�BDHS?UML9<;IF�9ZML9ga =QK>9<HS8:K>BDF|EZFS;
;D�`;�C[oSNkFS; p ;IML=Q;1FGC+*YMLA,i��YCIK>NkFS9cC[;[y�E<F
?ZBIM`\SHSEZFSB�djE<FS;�;DK>NjA<=>8YC[KQML9<;�d@?m8:BDCIK>B�E0V�AZ9s;DK>JL9m8Y=tC[FGNO?UMLBDFS=}BDFS?<BDHS;DFS9cC^8:9cC|=�8j\^]m8YBIJLF�;DK>;INkK>PRA<FYz

��F CIC[FsC[BIM:K>;IKQoSNkF,?m8:B�C[K>F%E<H _LFS=QML?<?UF�A<9<Fs9<MLAZ_:FS=Q=>F%NOH C[]<M`E<F%E<F�JLHG9<HSBI8YC[KQML9 E}VX8:\G\SHG=>HSBDMYa
J:B[8:NkNOFG;�;D�`9cC[]<H C[K>PRA<FG;1PRA<KU;SV�K>9<;D\SBIKbC�Em8:9<;�=�8�?<]<KQ=>ML;DML?<]<KQF
E<FS;�NOM`E<oS=QFS;�;DCIMg\^]<8:;DCIK>PRA<FS; p�, 8Y9<�R;ST
ð��.-�� TLrs\���A<K>BDF�/ , 8:9<�R;ST ð���� wZT , 8:9<�R;�/ rs\u��A<KQBIFYT ð�����ð T q M`MLBIFYT ð���� xZTc�Z8YitF CIC^80/ � AZJL=>KQFS;IFYT

1



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

ð������ T q M`MLBIFYT�v:wLwLxLy z7�6=Q=>F ?<BDFS9<E FG9�\GMLNO?gC[F,=�8�_Y8:BDK�8:iZK>=>KbC[H�E<A NkMLAZ_LFGNOFG9cCuT6FGC�\YV�FG;DCk\SF)PRA<K
~�8:KQCe;IM:9�MLBIKQJLK>9<8:=>KbC[Hj?m8YB#BI8:?<?UMLBDC�d�\SFOPRA<K�F{fZKQ;DCIFlE<H �IdZz7��FG=�8%?tFGBINkFGC�8:K>9<;DK�EZFlBIFG?<BIM`E<A<KQBIFk=>F
\u8:BI8:\GCIoSBIF)8Y=>Hu8�C[MLKQBIFlEZF%=>8�;IML=Q=>KQ\SKQC[8YC[KQML9�;IKQ;INkK>PRA<F:T-PRA<K
BIF _L�GCkE<K�}HGBIFG9RCI;k8:;I?UFS\ C[;�?tM:A<BjE<FG;k;DKba
C[Am8YCIK>ML9Z;|E<F�Nl8:J:9<KQCIA<E<F:T�E<KQ;DC[8:9<\SF�FGC�;DKQCIFj?tM:A<BDC[8:9cC�C[BDoS;�;DK>NkK>=>8:K>BDFS;Sz<��Fj=�8k;IMLB�C[FYT}=�8kNOH C[]<M`E<F
?tFGBINkFGC1EZF�\SM:9RCIMLA<BD9<FSB1=QF|?ZBIMLi<=QoSNkF|EZF�=�8�;IFG9<;IKQi<K>=QKQC[H�E<A \S8:=>\GA<=U9<ML9ga =>K>9ZHu8:KQBIF�8:A \^]ZMLKbfOE<F�=WVX8Y\ a
\SHS=QHSBDMLJLB[8YNONkF�\u8:BI8:\GCIHSBIKQ;[8:9cC�=�V�F fg\SKbC^8YCIK>ML9k;IKQ;INkK>PRA<FYzg��8�NkHGCI]<M`E<F|?ZBIHS;DFS9cC[HGF�Em8:9<;�\SFGCDC[F|?m8:BDCIK>F
E<FG_`B[8YKQC@E<M:9<\)\SML9cC[BDK>i<AZFSB@d�=�V�8u_Y8:9<\SFGNOFG9cC�E<F,=�V�8:?<?<BDMg\^]ZF,;DC[M`\^]m8:;�C[KQP`AZF,Em8:9<;�=�8s?<B[8YCIK>PRA<F,E<F
=�V�K>9<JLHG9<K>FGBIKQF p �
]ZB[8:KQ9<;I;DML9 / ��K>BIFGNOKQE��DK�8Y90Tgv:wLwcvgT q FGCIitFGE<FSB�a�r�8YCIK>iUFGCST�v:wLwLxLy z

�#VX8:AgC[BIFs?m8:B�CuT�E<FS;OBIFG=�8YCIK>ML9<;@?ZBIHSEZK>\GCIKQ_:FS;lEZF�NkMLAZ_LFGNOFG9cCO~�MLB�Ck;IML9cC EZHG_LFG=>ML?Z?tHGFS; ?UMLA<B
E<FS;�K>9ZE<K>\S8YC[FGA<BI;�;DK>;DNOKQP`AZFS;�PRA<K7BDFS9<;DFSK>J:9<FS9cCe;IA<B�=>8l9<M`\SKQ_`KbC[HjE0V�A<9�;IKQJL9m8:= p 8:\G\SHS=QHSBI8YC[KQML9�NO8�fgKba
Nl8:=QF:TcE<AZBIHSFYTZKQ9RCIFS9<;DKQCIH�E0V���BDK�8:;GTg\GML9cC[FS9RA ~�BDHSPRA<FS9cCIK>FS=tFGC�;I?UFS\GCIBIF�EZF�BIHG?tM:9<;IFuy z<�´FG;1;IKQNjA<=�8�C[K>M:9<;
AZC[KQ=>K>;DFS9cC�\SFS;�9<M:AZ_LFG=>=>FG;1BIFG=�8YCIK>ML9Z;�F C�?tFGBINkFGCICIFS9cC
E0V�MLiZCIFS9<KQB1FS9)8u_Y8:=tE<FS;
;DK>JL9m8YAgf EZML9cC
=>FG;1K>9<EZKba
\u8YCIFSA<BD;�EZFe9ZMg\GKQ_`KQCIHS;
;IM:9RC�\GMLBIBDHS=>HG;�8:As;D\SHG9m8:BIKQM�E<F�;IHSKQ;INkF�FS9c_`K>;[8YJLH:z

�)°`ª#¬�U²�³U°`¬�°`µ # ª�¶ ©m«��-®�°`ª#©<²���¬�U²�³U°`¬�°`µ # ª�¶ �· # ªk¸´¹£·¿»`±-«�º # «�tµ£ª�° # ªu«�¯Uµ£© # ²£·¿°)µ�Uµ��
®W«�µ£»R©m«�·¿° ¼{½�¾�©<¹�« # ·¿°`ª	� ° #�
tÂ¿Ã ��8Y9<;l=QFS;��SML9ZFS; dh;IKQ;INkK>\SKbC[H,?UFSA�K>Nk?tMLB�C^8:9cCIF:T7=QFS;k;IFSAZ=>FS;
E<ML9<9<HGFS;�?<BDM�_gKQFS9<9ZFS9cC�E<Fj;DHSK>;DNOFG;�E<FjNO8:JL9<KbC[A<EZF�NkMgE<HGBIHGF:TUNl8:KQ;�=>8O?UML;I;DK>i<KQ=>KQCIH#PRA0V�A<9�;DHSK>;DNOF
E<FS;�C[BIAZ\GC[FGA<B
;IF|~�8:;I;DF�BIFG;I;IFG9cC[K>B�90V�FG;DC�;DMLAZ_LFG9cC�?m8:;
d�F{fg\S=>AZBIF:z��A0VX8YEZ_`K>FS9cC�a K>=�E<M:9<\�E<F�=>8#?<BDHSE<KQ\ a
C[K>M:9,E<AsNkMLAZ_:FSNkFS9cC�;IKQ;INkK>PRA<F��

��F CICIF�E<FGBI9<KQoSBIF%?m8:B�C[KQF%EZHG_LFG=>ML?Z?tF%=�8�PRA<FS;�C[K>M:9 E<F%=�V�F f`C[BI8:?UML=�8YCIK>ML9¦EZFS;l?ZBIHSEZK>\GCIK>ML9Z;kEZA
NOMLAg_LFSNkFS9cC|Em8:9<;|A<9<Fe\SML9g¡mJLA<BI8YC[KQML9sEZF#;D\SHS9<8:BIKQMlE<F#;IHSKQ;INkFe8:i<;IFG9cC[FjE<A �DFSAsE<F#EZML9<9<HGFS;Sz}�69
F �tFGCuT´~�8:KQBIF�8:=QMLBI;�KQ9cC[FSB�_LFG9<K>B�A<9h;IHGK>;INkF�K>Nk?tM:BDC^8Y9RC�F CeAZC[KQ=>K>;DFSB�EZFkCIFS=>=QFS;�BDFS=�8�C[K>M:9<;�?<BIHGE<K>\ C[Kb_LFS;
Em8:9<;,A<9 \GML9cC[F f`CIFhEZF�\u8:=Q\SA<=|E0VX8Y=>Hu8�?ZBIMLim8Yi<K>=QK>;DCIFsM:A E<HGCIFSBINkK>9ZK>;DCIF�;IAZB,A<9 ;IKQCIF�;IAZ?<?tM:;IF�=�8
\SML9<9<8:K>;D;[8:9<\GF|EZFS;�\S8:B[8Y\GC[HGBIKQ;DC[KQPRA<FS;�K>9<]ZHSBIFG9cC[FS;�8:Agfk?UFGCIKQCI;�;DHSK>;DNOFG;�F C�d#\SFGAgfk?<=QA<;�KQNO?UMLB�C^8:9cC[;Gz
��V�8YCDC[HS9RAm8�C[K>M:9¦E<A¦NOM:AZ_LFGNOFG9RCk8u_:FS\)=�8�EZK>;DC[8:9<\GF,FGC�=�8%_:8YBIK�8Yi<K>=QKQC[H�E<A¦NkMLAZ_:FSNkFS9cC�;IKQ;INkK>PRA<F
;IML9cC
FG9 ?m8:B�C[K>\GA<=>KQFSB�E<KQ;I\SAgC[HSFG;1Em8:9Z;1\SF CIC[F�?m8:BDCIK>F�FGC�~�ML9cC1HS\^]ZM�8:AgflHGC[AZE<FS;1E}V��|9<E<FSBD;IML9 p v:wLwLwLy T
q 8u��F C�8:=�z p vYwLwLxcy{TL�g\^]ZFSBIi<8:A<N�F C�8:=�z p vYwLw��Ry{TY�|Nji<B[8Y;IFG�`;6F C�8:=�z p vYwLwc�Ly´FGC�E<F q B[8:JL8YC[M
/ �g=QF �D�YM
p v:wLwL�Ly z}�£8,im8Y;IFkE<F@E<ML9<9ZHSFS; �I8:?UML9m8:KQ;IFG;0��KQ�La 9<F C�;IKQCIA<HSF�FG9�?<BDM:~�ML9<EZFSA<B���FG;DCeF fg?<=QMLKQCIHSF�8Y¡<9
E0VX8�CIC[HG9RA<FSB
=QFS;1?UFSB�C[A<BDim8YC[KQML9<;�?<BIM�_LM`PRA<HSFG;�?m8:B1=QFS;1?<]ZHS9<MLNkoS9ZFS;
E<F�9<M:9ga =QK>9<HS8:BIKbC[H�E<FS;
;DML=>;GTZPRA<K
?tFGAZ_LFG9RC�8:?<?<8:B[8YnQC[BDF�Em8:9<;�=>FG;
im8:;DFS;�E<F�E<ML9<9<HGFS;�E<F�;IA<B�~�8:\SFYz

¢-K>9m8:=QFSNkFS9cCuT�\GFGCICIF�E<FGBI9<KQoSBIF�?m8:BDCIK>Fs;IF�CIFSBINkK>9ZF�;IAZB A<9<F�BDHG�mF{fZKQML9�\GFS9cC[BDHSFh8:AZCIMLA<BlEZA
?<]<HS9ZMLNOoG9<F�E<F�BIHG?tML9Z;IFkNOHG\u8:9<KQPRA<F�9<ML9ga =>K>9ZHu8:KQBIF�EZFS;�;IML=Q;ed)AZ9<F�;IML=Q=>K>\GKQC[8YC[KQML9�;DK>;INkK>PRA<FYz���FGC
8:;I?UFS\ C#NkM`E<KQ¡mF�=�V�8:NO?Z=>KQCIA<E<FeE<F�=�V�8:\GCIK>ML9�;IK>;DNOKQPRA<F@FGC�KQ=�FS;�CeK>9cC[HGBIFS;D;[8:9cC#?tM:A<B�=>FG;�HGC[AZE<FS;�;I?UH a
\SKQ¡<P`AZFS;�FS9�AZ9h;DKQCIF�E<ML9Z9<H@E<FjE<H C[FGBINkK>9<FGB�=�V�F �tFGC�P`A<8:9cC[KQC[8YC[Kb~�E<A�\SM:NO?UMLBDCIFSNkFS9cC�9ZML9ga =QK>9<HS8:K>BDF
;IA<B|=�8O?ZBIHSEZK>\GCIK>ML9sE<A�NkMLAZ_:FSNkFS9cC�PRA<K-?tFGAZC�� C[BIFe~�8:KQCIF:zU�69�?m8:B�C[K>\GA<=>KQFSBGTm\SFGCDC[F#?m8:BDCIK>Fe?<BIHG;IFG9RCIF
A<9<F�NOH C[]<M`E<ML=QMLJLKQF|PRA<K�?UFSBINkFGC�EZF�;IK>N�A<=>FGB1FS9%;IA<B�~�8:\SFeA<9);I?UFS\ C[BDF#E<F�BDHS?UML9<;IF�PRA<K´KQ9RCIoSJLBDF�\SFG;
F �tFGC[;�9<M:9ga =QK>9<HS8:K>BDFS;Sz

�



�69�\GML9<\S=QA<;IKQML90T�=>F%NkHSNkMLK>BDF%BI8:;I;DFSNjiZ=>F�=QFS;k?<BIKQ9<\SKQ?m8:Agf§BDHS;DA<=QC[8YC[;OE<F�\GF�?<BDM��DFGClE<F�BDF a
\^]ZFSBI\^]ZF�FGC�E<H C^8:KQ=>=QF�=>FG;1C[BI8�_Y8:A`f)FS9%\SMLAZBI;�FGC�\SFGAgfsdj_LFG9<K>B�Em8:9Z;�AZ9sNkM��LFS9)C[FGBINkF:z

�



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

�



� � � �����	� � �


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

� � �!��� "

# ����� $%� # ��� �&� � ��� � '����





� � ������V�V� �
	

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

� �!� " $0���$# !���� �#" &,/�$%# �#(,��/&# /�"��£$
'���+-�£$

�6V�A<9 EZFS;)i<AZCI;%EZFh=>8�;IKQ;INkML=>MLJ:K>F%FS;DC%E0V�FS;�C[KQNOFGB,=>F�NkMLAZ_:FSNkFS9cC%E<A ;DML=�FG9 BDHS?UML9<;IFhd
AZ9�;IHGK>;INkF:T�FG9�?m8:B�C[K>\GA<=>KQFSB
FG9�A<9�FG9<E<BDMLKQC|BIFG?<BIHG;IFS9cC[8:9cC�A<9�KQ9cC[HSBD�GCSz}�´MLBD;IPRA0V�A<9<F�;�C[BDA<\GCIA<BIFjFG;DC
;DMLA<NkK>;DF�d�A<9 NkMLAZ_:FSNkFS9cC,E<F�;DML=�EZ� d�A<9 ;IHGK>;INkF:T�=>FG;lML9<EZFS;,HS=>8:;DCIK>PRA<FG; =�8�C[B[8u_:FSBI;DFS9cC%FGC
\GFS=Q=>F a \SK´\GMLNONkFS9Z\SF#dk_`K>i<BDFSB�dOEZKQ_LFGBI;DFS;|~�BDHSPRA<FG9<\SFG;ST0\S8:B[8:\ C[HGBIK>;�C[KQP`AZFS;�E<F#;I8l?<BDML?<BIFeBIHG;IKQ;DC^8Y9<\SF
F CjE<FO;IML9�8:JLFG9<\SFGNOFG9RCj;I?m8YCIK�8:=Wz´�6=>=QFS;e;SV�HGC[FG9<E<FG9RC�FG9�JLHG9<HSBI8:=�;DA<B�AZ9<Fl?<=>8:JLF�E<FlwZT ð d ð w , �
p 	jV ��ML9Z9<FS=Q= / �|�:FYT£v:wLwcvLy{z0�´FS;�;DHSKQ;INkFS;�JLHG9<oSBDFS9cCeP`A<8:9cCed)FGAgf�EZFS;�NOM:AZ_LFGNOFG9RCI;�E<A�;IML=�;IA<B
AZ9<Fs=>8:BIJ:F,Jc8:NkNOF EZF%~�BDHSPRA<FS9Z\SFS;GT�8Y=>=�8Y9RCjE<A E<HG?<=�8Y\SFSNkFS9cCk?UFSBINO8:9<FG9cCld�PRA<FS=QPRA<FS;kE<K>�S8:K>9ZFS;
EZFl\G�`\G=>FS;�?m8:Be;IFS\GML9<E<FYz7�´FS;e_`K>i<BI8YC[KQML9<;�E<A�;DML=�\GMLBIBDFS;D?tML9ZEm8:9cC@8:A`f�~�BDHSPRA<FG9<\SFG;@?m8:BDCIK>\GA<=>KQoSBIFG;
EZF =�8);DCIBIA<\ C[A<BDF,?<BIM�_LM`PRA<FS9cC@\^]ZFS�,\SFG=>=QF a \GK�A<9<F ;DFS9<;DK>i<KQ=>KQCIH�F fZ8:BI\GFSBDitHGF:T7F Cj=>FG;�E<M:NONO8:JLFG;#KQ9ga
�<K>JLHG;�8:=>M:BI;�dO\SFGCDC[F@;�C[BIAZ\GC[AZBIF@E<HG?tFG9<E<FS9cC#dl=>8O~�MLK>;|E<Fj;DFS;�?<BDML?<BIKQHGCIHS;�F C�E<FS;�\S8:B[8Y\GC[HGBIKQ;DC[KQPRA<FS;
EZA�NOM:AZ_LFGNOFG9RC#;IKQ;INkK>PRA<F p 	jVX��ML9<9<FG=>=�/ ���YF:T�v:wLwcvLy{z£��Fl\GFS=>AZKba \GK�T0M:9�?UFSAZC�F f`C[BI8:K>BDFOE<FG;�KQ9ga
~�M:BINO8YC[KQML9<;j;DA<B�=>FS;k8:\G\SHG=>HSBI8YC[KQML9¦FGC�_`KQCIFS;D;IF%Nl8�fgKQNl8:=QFS;jBDFS;D;IFS9cCIK>FS;GT�=�8�E<A<BDHSF:T�=QF,\SML9cC[FG9RA FS9
~�BDHSPRA<FG9<\SFYT´=�V�HS9<FGBIJLKQF�\SKQ9<HGCIK>PRA<FYT}=�8O?<]m8:;DF@FGC�=QFS;�\GML]<HSBDFS9<\GFS;�;I?<8YC[K>8:=>FG;�PRA<K�FG9�\SML9<;�C[KbC[A<FG9RC�8:Aga
C[8:9cC�EZFk\S8:B[8Y\GC[HGBIKQ;DC[KQPRA<FS;Gz-�´FG;�FS9ZBIFSJ:K>;DCIBIFGNOFG9RCI;#FG9�CIFSNk?<;�E<A�NkMLAZ_:FSNkFS9cC�EZA�;DML=�;IML9cC#E<ML9<\
BDFSPRA<KQ;�?UMLA<B�=WV�H C[A<E<F�EZ�`9m8YNOKQP`AZF
E<Al\GMLNO?UMLB�C[FSNkFS9cC69ZML9ga =QK>9<HS8:K>BDF1E<F�i��YCIK>NkFS9cC[;6?<8:B[8:;DK>;DNOKQP`AZFS;
F C1E<F�;DCIBIA<\ C[A<BDFS;1?<8:BDCIK>\SAZ=>K>oGBIFG;�\GMLNkNOF�=>FG;�?UML9cC[;GTg=QFS;�im8:BIBI8:JLFG;�MLAO=>FG;�BDHS;IFS8:Agf p ��B[8YNOFGBST ð������ T
q FGC[iUFSEZFSB�a�r�8YCIK>iUFGCuTUvYwLwLxcy{z

��8 ;IKQ;INkML=>M:JLK>F�E<FG;�NOM:AZ_LFGNOFG9RCI;�~�MLB�C[;�FG;DC�A<9ZFj;I\GK>FS9Z\SF@E<HGE<K>HGF@d =�8k\SMLNk?<BIHG]<FS9Z;IK>M:9�E<FS;
_`KQi<B[8YCIK>ML9Z;@?<BIM�_LM`PRA<HSFG;l?m8YB@=>FS;@~�MLB�C[;�;IHGK>;DNOFG;Od�\GMLA<BDCIF)E<K>;�C^8:9<\GFsEZFS;@~�8:K>=Q=>FG;j;IKQ;INkMLJLHS9ZK>PRA<FS;Gz
��V�FS;�CkA<9<F ;D\SK>FG9<\SF)BDHS\SFG9cC[F,PRA<K�CIB[8:KbC[FlEZF,=�8�NkFS;DA<BIFYT7E<F =WV�KQ9RCIFSBD?<BIH C^8YCIK>ML9�F C@E<F,=WV�FG;DC[KQNl8�C[K>M:9
EZF�\SFG;�NkMLAZ_LFGNOFG9cC[;Sz0��FSAgfRa =�dO;DML9cC�8:?Z?tFG=>HS;|NOM:AZ_LFGNOFG9RCI;|~�MLB�C[;|\u8:B�\SFj;DML9cC�\GFS;�NkMLAZ_:FSNkFS9cC[;
PRA<K�?<BDM�_LM`P`AZFS9cCj=>8)EZFS;DCIBIA<\ C[KQML9�E<FG;#KQ9Z~�B[8Y;DC[BDA<\GCIA<BIFG;#F C�PRA<Fk=�V�]<MLNkNkFjBIFG;I;IFG9cC�8:Ah\SMLA<BD;#E}V�A<9
;DHSKQ;INkF:zU� =>;�;DML9cC�\S8:B[8:\ C[HGBIK>;DHS;�?<8:B�E<FG;�8:Nk?<=>KbC[A<EZFS;�K>Nk?tM:BDC^8Y9RCIFS;�FGC�E<FS;�~�BDHSPRA<FG9<\SFG;�HS=>F _LHGFS;�E<F

(



� ð z ��|��� ������)���£��r������������ �g���Zr�	��-	�������������r�	������r����|���%¢£	��-���

=�V�MLBIE<BDF�E<A , FSB�C[� p 	jVX��ML9<9<FG=>= / ���:FYTUv:wLwcv:y z
������� ð z ð ¥ , K>;�C[MLKQBIF#E<Fj=�8 ;DK>;DNOML=QMLJLKQFeEZFS;�NkMLAZ_LFGNOFG9cC[;�~�MLB�C[;j¤}8�_Y8:9Z\SHSFG;�;IK>J:9<KQ¡m\S8YC[Kb_LFG;�Em8:9<;
=�8,\SML9Z9m8:K>;D;[8:9Z\SFkE<FO=>8,?<]c�g;DK>PRA<FOE<FS;#NOMLAg_LFSNkFS9cCI;e~�MLB�C[;GT´E0VX8Y?<BIoG;j	jVX��ML9<9<FG=>=�/2���YF p v:wLwcv:y z
��KQ;DCIF�9<ML9%F fg]m8:A<;�C[Kb_LF:z

â_à�à
	2ß Ò�	���oÞAß î����+à
�»á�Ý�Úyß â��
��Û��oá��oÜ��sß2à+á������+Ý�ß
æ�ë��}ë  �Þ!� ß�"�#��$ %&��$�$sß'�(

Ö)��$��+*¿Û���à
���
, ( ë -.�0/��»á�ß���§ßÐÚyß1��Ý
�yá�Ý
��ß1� ß2ÝyáCÚ2	�3�����§ß�4$��5/��så

áoß���oß�Úyß6�
��Û��3���7��á��sÛ+à�Úyß8��Ûqà Úyß�LÚ�ß_Ü9�#�"���+$�$�ß�ÞAß�à�á
�§Ý
�8Ý�à�ß:��Û��oá"��Ûqà4�"�+�+à
�+� Ü��}á"��/qß¦Úyß:$����oÝ
�"*;�qÜ�ß¥Úyß
*;����$+$�ß�<&=�ß�>�§á��}á"��Ûqà3��ß�à3�oß���#�½á��oß2à+á)Úyß8�?�+Ü�Ü�	�$�	��@��å
á"��Ûqà3��Þ>��A���Þ>��$�ß�B/+ß��oá"��Ü���$�ß��Ú�ß¥æ8C�DFE G�H�I:JzÒ���Ý�å
Ú2��ÜYìLK ÖM�@�}àN�PO6��Ü@QR(�æ�ë�Sqç3(yâ��YÜYì�Ý
$sß�á��3(ªæ2ë�Sqç�T9<

æ�ë�S7U Ö�Û7��$+��à
���
(�Ö)��$���*¿Û7�§å
à
�#�

, (VC -.�W*;����$+$�ßX��Ü�	2Ú2	X�oÝ
��Ý�à�ßY��Û��oá"��Ûqà¤Úyß¬Ü9��Û�Zyá�ß���ß�§å
á"	�ß¤ß2à2*¿ÛqÝ
��ß�(M�"�qà3�?$��������§ß�)Úyß¡á"�@�qÜ�ß8�Aß�à[�§Ý3�P*;�+Ü�ß
JzÒ�á�ß���àLK#×&Q2�½á��"\+ÞL(ªæ2ëqë�é�T9<

æ�ë�S�C ]^�qì3�}à�à
� , ( ë =_ß8�_�½á@��á��sÛ+à3�Ùß�à
��ß��7���§á"��ß�à�á Úyß8�_�qÜ2Ü9	�$�	��@��á��sÛ+à3�
Þ!��A2�sÞ>��$�ß�¦ì�Û�����`�Ûqà�á@��$�ß�¥Úyß�æ�é4DaEVG�H�IOß�áL/qß��oå
á"��Ü���$�ß��Ú�ß¬éqê?DaEVG H�I <

æ�ë�S+ë -3Û+Þ>�Îä&����ß�á��3(_Ö)��$��»å
*¿Û���à
�#�

��( ê Ö�ß:�P	���oÞAß:�1ß2Ýb$+��ß�Ýc�§Ý
��Ý�à�ß:*;����$+$�ß��3������$+$�d�$�ß:e
$��f*;����$�$sß)Úyß¦Ò2�qàuâ_à�Ú2��ß�7��ß�á?ß�àuÞ!	2Ü��qà
�#�§ÞAß!�sà�å
/qß��@�oß�<2=_ß8�_ÚyÛ+ÞAÞ!���qß8�B�sÞ!��Û��oá��}à�á@��Ûqà�á�	�á�	X�
�oÛqå
ÚyÝ
�sá��geIÚyß�.Ü�ß2à�á�����à�ß8��Ú�ß)Q���$sÛ+Þ!d�á"��ß�.Úyß�Ú2�#�§á��}à Ü�ß
ß�áf�oÛqà�á���Þ?��Ýyá���h
$sß8�:e[Úyß8�>��ß9i�ß�A���ÛqàN�¥Ü9���»á�����Ý�ß8�
Úyß�¡Ûqà Úyß�j�"���oÞ!����Ý�ß8�L�§Ý
�j$�ß[î1Ûqì�Û0Jlk^�}à3Q��jK
m ���nO6��à
Q�$sß�(�æ2ë+ë�ænTo<�Ö�p ß8�½á�	�7��$�ß�ÞAß2à+á�Ý�àj�"	��#�§ÞAß
�+Ý3�N�?Ü�Ûqà�/q����à�Ü�Ý>$�ß�M�P�#�§ÞAÛ7$sÛ7�qÝ�ß�Úyß�$��r�"	8��$��»á�	_ÚyÝ
Ü�ÛqÞ!��Û��oáoß2Þ�ß2à�á�à�Û+àyås$+��à
	���+��ß¤Úyß�>�oÛ�$#�jJ;tRÛqà3�+$�$��3(
é}êqê+ê7T9<

æ�ëqë�é ä.ß�á��oÛ7$+�#�
( Ö)��$+�+*¿Û���à
�#� ��( ê =_ß8�_�½á@��á��sÛ+à3�Ùß�à
��ß��7���§á"��ß�à�á Úyß8�_�qÜ2Ü9	�$�	��@��á��sÛ+à3�
Þ!��A2�sÞ>��$�ß��ì�Û7�"��`�Û+à+á@��$�ß��ÚyßAæ�çWDFEVG�HRI!J�Ó���$�ß�"h�'
K#â��YÜYì�Ý
$�ß�á��3(ªæ2ë+ë���T9<

æ�ëqë�é -.�qà�Úyß���( Ö)��$���*¿Û7�oà3��� ��( U -.�u�oÝ
��áoÝ
��ßv��ß�Ý�á1�oß5�
��Û��3���qß��c$sß5$�Ûqà
� Úwp Ý�à
�P'2�§á"d�ÞAß�Úyßx*;���+$�$�ß�a	�$�Û����qà
	2ß�uÚyßc��Ý�ß$���Ý�ß8�aQ��så
$sÛ+Þ?d�á"��ß�W$sß8�8Ý�à�ß��Úyß�?�}Ýyá��oß8�?ß�áAÚ2�+yR	���ß�ÞAÞAß�à�á
Û����sß2à+á�	�ß8��Jl-z�3ß�á^��${<+(ªæ�ëqëqç�To<

æ�ëqëqç ]�Û7�§á�ì
����Ú2�+ß�( Ö)��$��»å
*¿Û���à
�#�

, (|� =_ß8�Pß�y�ß�á��RÚyßIÚ
�+��ß2Ü�á"��/��sá"	��§Û+à�áM���
�N����Ý3�^JDÓ�pµÖ�Û+àyå
à�ß�$�$l(Væ2ëqë+ë7Tu����à3�"�}��Ý�ß4Úyß�~�3�oß2Ý
/qß8� Úyß��"	�å
� Û+à3�§ßfà�Û+àyås$+��à
	���+��ßfÚyß�6�oÛ�$#�XJ]ã���ß�$�Ú�ß�á^��${<+(ªæ�ëqë���(
Ö�Ý
$»á�ß��@��ß�á���${<+(©æ2ëqë+ë7T9<

�oÝ
�»á�ßX�3���+ß��oÝ
��/q�}à�áoß!<�<<

�2�



<�<<6�§Ý
�sáoß?Ú�ß�$#�!�3���qß��
�"	�Ü9	�Úyß�à�áoß
â�à�à
	�ß Ò2	��#�§ÞAß î����qà
�sáoÝ Úyß â��3� Û7�§á^��Ü9��ß�à�á"�+�N��Ý�ß
æ2ë+ë7C m Û�h�ß�(������N�}à , ( ë -3ß8� ��	���ÛqàN�§ß8�Là�Û+àyå{$���à
	���+��ß��ÚyÝf�oÛ�$�� ß2Ý
/qß2à�á���á��oß

Ú2	� ß2à�Ú
�}à�á�ß��ÚyÝ�áoß2Þ!�3��ß�á&��à�ÚyÝ3�+��ß�Ý�à�ß��}Ý3�qÞAß�àyå
á��}á"��Ûqà�Úyß�$��)Ú�Ý
�"	2ß8Úyß8�_ÞAÛqÝ3/qß�ÞAß2à+á@�B*¿Û��oá���J]â^�§å
ÜYì�Ý
$�ß�á��3(+é}ê+êqê�To<�=�p �qÝyá"��ß6�3���oá(�Úyß�Lß9y:ß�á���Úyß�h3�7�½å
�"�sàCÛqà�á?h�ß�qÝ�Ü�Û+Ý
�ÎÞAÛyÚ2�+�3	L$sß¡ÞAÛqÝ
/+ß�ÞAß�à�á!�oß8�½å
�oß�à�á"�sá�ß�àL�§Ý3�P*;�+Ü�ß>J m �nOB���oß�(:æ2ë+ë , To<

æ2ë+ëqë ïbÝ
��Qqß' ��( U -.�?/��sáoß���oß?ÚyßX�oÝ3�yáoÝ
��ß¬Úyß?Ü�ßr�"	��#�oÞ�ß¬ß8�½á^�7�P'�Þ!	�å
á"���#�+Ý�ß��n/qß2Ü)�3����ß�à�Ú
�oÛ7�»áPÚyß8�g/��»á�ß���§ß8�LÚyß6��Ý
�yá�Ý
�oß
�oÝ
� ß���oÛqà3����Ý�ß8��JltRÛqÝ�ÜYì�Û+à�ß�á^��${<+(�éqêqê�æ8To<

æ2ë+ëqë Ö�ì3�»å§Ö�ì
�{(�ï ���+OB�}à ��( , Ö�ß �P	���oÞAßa�c�
�oÛyÚyÝ3�»á1Úyß� /��sáoß���oß��Þ!��A2�sÞ>��$�ß�
á"��d�F��Þ!� Û7�§á@�}à�áoß8�Oß�áÂÚyß� �qÜ2Ü9	$+	���}á"��Ûqà3�¯Þ!��A2�»å
Þ>��$�ß�)*;���+h
$�ß�XJ�Ò�ì
��à1ß�á^��$l<�(�é}ê+êqê7T9<

é}ê+ê�æ tRì�Ý��9(
 �à Ú2��� ��(|� � Ü�ÛqÞ!�
���#�^��ÛqÝ
�IÝ�à�ß�áoß$+$�ß�Þ!���qà
�sáoÝ Úyß�(R$#��*;���+$�$sß
�Y�
��ÛyÚyÝ
�sáM�}Ý)Ü�Û+Ý
�@��Úyß^�oÛqà!��$������oß�ÞAß�à�áPÚyß8��ÞAÛqÝyå
/qß2ÞAß�à�á���*¿Û��oá���ß2à �oÝ
�"*;�qÜ�ßL���}à3�?��ÛqÝ
�>�}Ý�á��}à�á>'
���)ß2Ý
�oß�<

��FG?<A<KQ;lv:��8:9<;ST-C[MLA<;@=QFS;j;DHSKQ;INkFS;@E<F,NO8:JL9<KbC[A<EZFl;IAZ?tHGBIK>FGA<BIF%d � PRA<K1M:9RC�?ZBIM`E<A<KQCjE<FS;
FG9<BIFGJLK>;�C[BDFSNkFS9cC[; EZF�NOM:AZ_LFGNOFG9RCO~�MLBDCI;lML9cC,?UFSBDNOKQ;OAZ9<F�8u_Y8:9<\SHGF�;I\GK>FG9RCIKQ¡mPRA<F�BIFSNO8:BDP`A<8:i<=>FYz
��8���8Yi<=>F ð z ð ?<BIHG;IFG9RCIF�=QFS;�\SML9Z9m8:K>;D;[8:9Z\SFS;O8:?<?UMLB�C[HSFG;�?m8:B�=�V�HGCIA<E<F)E<F)\SFG;O;DHSK>;DNOFG;Sz���FGBDC^8YK>9<;
FG9<BIFGJLK>;�C[BDFSNkFS9cC[;�ML9cC�BDHG_LHG=>H�PRA<F@=>FG;�8:\S\GHS=QHSB[8�C[K>M:9<;�NO8�fgK>NO8:=>FG;|?UFSAZ_:FS9cC#8YCICIFSKQ9<E<BIF@F C�F fg\SHGE<FSB
=>8 _:8Y=>FSAZBeEZFOx	�UT´M�
���\SMLBDBIFG;I?UML9<E�d)=�V�8:\G\SHS=QHSBI8YC[KQML9�E<Ah\^]m8:Nk?<;#J:B[8u_`KQC^8�C[K>M:9<9<FS=-C[FSBDBIFG;DC[BDF:z�� =
FG;DC�\SFS?UFS9ZEm8:9cC1E<K�k\SK>=QF�E<F�E<H C[FGBINkK>9<FGB�AZ9 ;IFGA<K>=�?<BDHS\SKQ;�de?m8:B�C[K>B�E<AZP`AZFS=}AZ9lNkMLAZ_LFGNOFG9cC1FS;�C�EZKQC
~�M:BDCuz��´FG;e_`K>FGAgf�8:\G\SHS=QHSBDMLNOo C[BDFS;e90V�H C^8:KQFS9cCe?m8:;eE0V�A<9<FlBDHS;DML=>AZCIK>ML9�;DA�k;[8:9cC[FO?tM:A<B�E<FS;e_:8Y=>FSAZBI;
KQ9Z~�HSBDK>FGA<BIFG;-d ð w�������������z¿�´FS;£K>9Z;DC[BDA<NkFS9cC[;�NkMgE<FGBI9<FG;�P`A<8:9cC�d�FSA`f�;IML9cC-E<FG_:FS9RA<;-itFS8:A<\SM:A<?�?<=QA<;
;DFS9<;DK>i<=QFS;�FGC1FG9<BIFGJLK>;�C[BDFS9cC
E<FG;1NOM:AZ_LFGNOFG9RCI;�E<Al;IML=t8u�c8:9cC
A<9ZF�8:\G\SHS=QHSBI8YC[KQML9lNO8�fgK>NO8:=>F ð wLwe~�MLKQ;
KQ9Z~�HSBDK>FGA<BIFYzg�´FG;�?UFSBI;DML9<9<FG;ST<FG=>=QFS;STR?UFSAZ_:FS9cC
BDFS;I;DFS9cC[KQB1E<FG;�NkMLAZ_LFGNOFG9cC[;1E<F�~�8:K>iZ=>F�8:Nk?<=>KbC[A<EZF:TcE<F
=WV�M:BIE<BDF1E<F ð ������� ��� z:��9g¡m90Tc=>FG;7\SM:9<;DCIBIA<\ C[K>M:9<;79<ML9�?m8YB[8:;DK>;INkK>PRA<FG;�?<BDHS;DFS9cC[FG9RC�E<FG;6E<HSJ.��C[;6?UMLA<B
EZFS;�;DHSKQ;INkFS;�NkM`E<HSBDHS;�FGC1?UMLA<B�E<FG;18:\G\SHS=QHSBI8YC[KQML9<;�Nl8�fgKQNl8:=QFS;6E<F�=�V�MLBDE<BIF�E<F ð wLw�������������zR�|A<;I;DK�T
AZ9<F|_Y8:=QFSA<B�;IFGA<K>=�E<F ð w�� ���������1;IFGNji<=>F�\SM:9R_:FS9<KQB�?UMLA<B�E<HS;DK>JL9ZFSB�\SMLNkNOF
~�MLB�C[;�=>FG;�NkMLAZ_:FSNkFS9cC[;
E}VX8:Nk?<=QKQC[AZE<F�;IAZ?tHGBIK>FGA<BIFYz

� �"! # /�$�4�+-�G*,��� ��" /&# *)�{+��%$O(,/ &)/�$ # ��( ��/&# /�"��£$
'��e+£�£$

&('*)+',& -/.103254(6�487:9<;=6�.10?>5.@>A.10=BC6EDF2A;=DHG(IJ>AKJ7:G(KAL(.M7:.1I8;

�|K>9<;DK-PRA0V�HS\GBIKQC�?<BIHG\SHSEZFSNkNOFG9RCST}ML9�?tFGAZC�F f`CIB[8:KQBIF�EZA�;IKQJL9m8:=£;IKQ;INkK>PRA<FeE<FS;�KQ9Z~�MLBDNl8YCIK>ML9Z;
;DA<B =QFS;O8:\S\GHS=>HGB[8YCIK>ML9�FGCO_gKbC[FG;I;IF�Nl8�fgKQNl8:=QFS;@BDFS;I;DFS9cC[KQFS;GT1=�8hE<A<BIHGF:T�=>F%\SML9cC[FG9RA FS9�~�BIHGPRA<FS9<\GF:T

�R�



� ð z ��|��� ������)���£��r������������ �g���Zr�	��-	�������������r�	������r����|���%¢£	��-���

=�V�HS9<FGBIJLKQF@\SK>9ZHGC[KQPRA<F:T�=�8,?<]<8:;IFkFGC#=>FG;e\GML]<HGBIFS9Z\SFS;�;I?m8YCIK�8:=QFS;�PRA<K�\SM:9<;DCIKQC[AZFS9cCj8YAZC^8:9cC#E<Fk\u8:BI8:\ a
C[HSBDK>;�C[K>PRA<FG; p ��BI8:NOFGBST ð������ y z`�-BI8:E<KQCIK>ML9Z9<FS=Q=>FSNkFS9cCSTc=�V�HG_LM:=>AZCIK>ML9OE<F�=�V�8:\G\SHS=QHSBI8YC[KQML90TRE<F�=�8�_`KQC[FG;I;DF
FGC EZA�E<HS?Z=�8:\GFSNkFS9cC E<A ;IML=|8:A \GMLA<BD;lE<A CIFSNk?<;ST�=�V�K>9cCIHSJLBI8:=>F)E<A�\S8:BIBDH�E<Fs=�V�8:\S\GHS=QHSB[8�C[K>M:90T6=�8
C[B[8Y9<;D~�MLBDNOHGF#EZF�¢mMLA<BDK>FGB�F C�=QF�;I?UFS\GCIBIF#E<F�BDHS?UML9<;IFe~�ML9cC�=WV�M:i��DFGC�E0V�A<9<F�8:9m8:=b�g;DF#?UFSBDNOF CIC[8:9cC�E<F
\u8:BI8:\GCIHSBIKQ;IFGB�AZ9%;DHSKQ;INkF p ��B[8:NkFSBGT ð������ Tm	jV ��M:9<9<FS=Q= / �|�:F:Ttv:w:wcvLy z

�9<F�~�MLK>;�=�V�FS9ZBIFSJ:K>;DCIBIFGNOFG9RC�C[BI8:KQCIH�FGC|\SMLBDBIKQJLH�E<FS;|F �tFGC[;|K>9<;�C[BDA<NOFG9cC^8:AgftT�E<FG;|?m8YB[8:NkoGCIBIFS;
8:E<E<KbC[K>M:9<9<FS=Q;
FS9�;DML9cC�F{f`C[B[8YKQC[;GzU�£8kE<A<BDHSF�EZA�NkMLAZ_LFGNOFG9cC�~�MLB�C|FG;DC�\SML9<;DK>E<HGBIHGF�\SM:NONkF�K>Nk?tMLB�a
C^8:9cC[FYTgPRA<FG=>=QF|PRA<F�;DMLKQC�=�8eNl8Y9<K>oGBIF�E<ML9cC1ML9O=�8eE<HG¡m9ZKQCuz`��KQ9<;IKWTcML9 ?UFSAZC�?m8:B�F fgFSNk?<=>F|\u8:=Q\SA<=QFSB�=�8
;IMLNkNOF�EZFS;�K>9cC[FGBD_Y8:=>=QFS;�CIFSNk?tM:BIFS=Q;�8:A%\SMLA<BD;|EZFS;IPRA<FG=>;�=�8jC[BI8:\SF�CIFSNk?tMLBDFS=Q=>F�F{fZ\GoSE<F#A<9<F#8:Nk?<=>K a
C[A<E<FeE<F#wZz�wc� �UT�8:KQ9<;IK´PRA<F q ML=QC p ð������ y
=WVX8@~�8:KbCuzm�9<F�8YAZC[BDF#E<H ¡m9<KbC[K>M:9s?<BDML?UML;IHGF#?m8YB|�£BIKb~�A<9m8:\
/ q BI8:EZ� p ð��.- �Lye\GML9<;IKQ;DCIF)d�BIFGCIFS9<KQB@=�V�K>9cC[FGBD_Y8:=Q=>F�E<F C[FGNO?Z;@;IKQCIA<H FG9RCIBIF)=>FG;jK>9Z;DC^8Y9RCI;@M�
§��FGC
� � � E0V�A<9<F�_Y8:=QFSA<B|\SK>iZ=>Fe;IML9cC�8YCDC[FGK>9cC[;GT}=�8YP`AZFS=>=QF�_:8Y=>FSAZB�\SM:BIBIFG;I?UML9<E�dl=WV�KQ9cC[HSJ:B[8:=QF#E<A�\u8:BDBIHjE<F
=�V�8:\S\GHS=>HGB[8YCIK>ML9eFS9ZBIFSJ:K>;DCIBIHGF p _:MLK>B q MLNkNOFGB / r�8:B�C[KQ9<FS�{a � FGBIFGK>B[8 p ð������ y�?UMLA<B-A<9<F1\GMLNk?<K>=>8YC[KQML9�y z
q K>FG9,P`AZF�E<F�Nk�SNkF�E<KQNOFG9<;IKQML90T`\SFS;
EZFSAgf E<A<BIHGFS;�\SM:9<E<A<KQ;IFS9cC�d�EZFS;
BIHG;IA<=bC^8YCI;1ML?<?UML;DHS;
=>M:BI;IPRA<F
=�8@E<K>;�C^8:9Z\SFedk=>8@;IMLA<BD\SF#;IK>;DNOKQPRA<F�8:A<JLNkFS9cCIF:zm� JLB[8:9ZE<F�E<K>;�C^8:9<\GF:T�=>F�?ZK>\�E0V�8:\S\GHS=>HGB[8YCIK>ML9)E<KQNOK a
9`AZF|FG9RCIB[8Yn>9m8:9cC�A<9<F�E<KQNOKQ9`AgC[K>M:9jE<F�=�8�E<A<BDHSF�E<F q ML=QC p ð������ y T:C[8:9<E<KQ;6P`A}VXde=�V�K>9c_LFGBI;IFYTc=�V�K>9cC[FG9<;IKbC[H
E0V��|BIK>8:; p ð��.- wcy p ?<BIM:?tMLB�C[KQML9<9<FG=>=>F|dj=�V�K>9cCIHSJLBI8:=>F|E<A)\u8:BDBIH�E<F�=WVX8:\G\SHG=>HSBI8YC[KQML9�y�E<K>NkK>9RA<F|FGC�;SV�HGC[8:=>F
8:A�\SMLA<BD;�E<AeCIFSNk?<;ST�?ZBIM`E<A<K>;I8:9cC�A<9#8:=>=QML9<JLFGNOFG9RC0E<F�=�81E<A<BDHSF�E<F��£BIKQ~�AZ9m8:\�/ q BI8:EZ� p ð��.- �:y zu�69ga
¡m90T<=QFS;
;I?UFS\ C[BDFS;�E<F�BIHG?tML9Z;IF�FS9s8:\S\GHS=QHSB[8�C[K>M:90Tg_`KQCIFS;D;IF�MLA)E<HS?Z=�8:\GFSNkFS9cC�?tFGAZ_LFG9cC�� C[BIF�\S8:=>\GA<=>HG;ST
K>=>;�;IM:9RC�E0V�AZ9�K>9cC[HGBI�GC�BIFGNl8:BDPRAm8:i<=QF�?UMLA<B�=QF�E<KQNOFG9<;IKQML9<9<FGNOFG9cC�E<FG;�;DCIBIA<\ C[A<BDFS;�~�8:\GF@8:A�BDK>;IPRA<F
;IK>;DNOKQPRA<F p ��BI8:NkFSBST ð������ T q F C[iUFSE<FGB�a�r�8YC[KQitF CuT7v:wLwLxcy{z���8�¢�KQJLA<BDF ð z ð K>=Q=>A<;�C[BIFkPRA<FS=QPRA<FS;�a A<9<FG;
E<FS;jJ:B[8:9<EZFSA<BD;�NkFS9cC[KQML9<9<HGFS;Sz-��8�=>KQJL9<F�;IAZ?tHGBIK>FGA<BIFONOM:9RCIBIFkC[BIM:K>;eFS9<BDFSJLKQ;DC[BDFSNkFS9cC[;eC[FGNO?UMLBIFG=>;
E<AONkMLAZ_:FSNkFS9cC�E<Ak;IML=<F C�E<F�;IFS;�E<HGBIKQ_:HSFG;�F C�=>8�=>KQJL9<F1KQ9Z~�HSBDK>FSAZBIF
=>FG;6C[BIM:K>;7\GML9cC[FS9RA<;�~�BIHGP`AZFS9cC[KQFS=>;
\SMLBDBIFS;D?tM:9<Em8:9cC[;Gz£��9cCIBIF�=>FG;eEZFSAgftT�=�V�8:=>=QA<BIF#E<F�=�V�K>9cC[FG9<;IKbC[HjE}V��|BIK�8Y; p d,A<9<Fk\SML9Z;DC^8Y9RCIF�?<BIoG;^y�FS;DC
NOML9cCIBIHSFYT<FGC�M:9%?ZBIHS\GK>;DF�=�8j=>M`\u8Y=>K>;I8YC[KQML9kE<F�=�8jE<AZBIHSF�EZFe�£BIKb~�A<9m8:\ / q BI8:EZ� p ð��.- �:y p \YV�FG;DC�\SF CIC[F
E<FSBD9<K>oGBIF
E<H ¡m9<KQCIK>ML9@EZF
=�8�E<A<BDHSF
PRA<KmFG;DC�AZCIK>=>KQ;IHGF
8:A@\SM:A<BI;�E<F
\GF
?<BIM��DF C�E<F
BIFG\^]<FSBD\^]<F�y{zg�69Z¡<90Tc=>F
E<FSBD9<K>FGB�J:B[8:?<]ZK>PRA<F p =QF|���^y7NOM:9RCIBIF
=QF
;I?UFS\GCIBIF�E<F�BIHS?UML9<;DF�FS9 8Y\S\SHG=>HGB[8YCIK>ML90zL�£8�_Y8:=QFSA<B6;D?tFG\GC[BI8:=>F
d����������eFG;DC�C[BDoS;�?<BIM`\^]<F�E<F�=�8j_Y8:=QFSA<B1NO8�fgK>NO8:=QF�E<F�=�V�8:\G\SHS=QHSBI8YC[KQML9,FS9<BDFSJLKQ;DCIBIHSFYz

&8'*)+' ) -/.10	��
 K54 ;=D G(IA0 2A6��1>AD B ;=DHL(.10 >5. 7:G(K L(.M7:.1I ;��G 6=;

�´FG;7?m8:BI8:NOo C[BDFS;�EZHS\SBDKQCI;68:Aj?m8YB[8:JLBI8:?<]<F�?<BIHG\SHGE<FS9cC�?UFSAZ_:FS9cC6~�8:K>BDF�=WV�M:i��DFGC�E0V�AZ9<F�C[FG9cC^8YCIKQ_LF
E<F�?<BDHSE<KQ\GCIK>ML9sF �tFS\GCIA<HSF�;IA<B|=�8Oi<8:;IF#E0V�FG9<BIFGJLK>;�C[BDFSNkFS9cC[;�F{fgK>;DC[8:9cC[;Gz0�´FS;|HSPRAm8YCIK>ML9<;|?<BIHGE<K>\ C[Kb_LFS;
E<F�NkMLAZ_:FSNkFS9cC�~�MLB�C�BDFS9<;DFSK>J:9<FS9cC�;DA<B�=>8k_Y8:=>FGA<B|8YCICIFS9<E<AZFjE0V�A<9�?m8:BI8:NkoGC[BDF�\^]<M:K>;IK£FS9s~�ML9<\GCIK>ML9
E<F|=>8�Nl8:J:9<KQCIA<E<F
E<AO;IHSKQ;INkF:TcE<F�=�8�E<KQ;DC[8:9<\SF|d�=�8�;IMLAZBI\SF|;IKQ;INkK>PRA<F�FGC�E<AkC �g?UF�E<F|;DML=�;IA<B�=>FGPRA<FS=
ML9);IFe?<=�8:\GF p ��B[8YNOFGBST ð������ y{z

��Ä



¨�°�¬�0±��`®�°�±£²�¹6U«Wµ # ªSU²�·�ºL°
�9<F�BDFS=�8�C[K>M:9%?ZBIHSEZK>\GCIKQ_:F�?UFSBINkFGC�E<F#BIFG9<E<BIF#\SMLNk?ZCIF#E<F#=�8�\SMLN�i<K>9m8YK>;IM:9%EZFS;|CIBIMLKQ;|F �}F C[;

p ;IMLAZBI\SFYT�\^]<FSNkK>90T
;DKQCIF�y,d¦=�V�8:K>E<F�E}V�A<9 NkMgE<oG=>F�?<]c�`;IKQPRA<F�;DK>Nk?<=>FYz1��8§;DMLA<BD\SFhE<A ;DHSKQ;INkFhFG;DC
8Y;I;IKQNOKQ=>HGF1d�A<9k?tMLKQ9cC�;IKQCIA<H�d�=�V�]c�g?UM`\SFS9cCIBIF�E<Ak;IHSKQ;INkF:zc�´F�NkMgE<oG=>F1;DA<?<?UML;IF�PRA<F
C[MLAgC[F
=�V�HS9ZFSBIJ:K>F
EZA�;IHGK>;INkF�FG;DC,=QK>iUHSBDHSFsd�?m8:B�C[K>B�E<F�\SF�?UMLK>9cCSz��´Fs?<BIKQ9<\SKQ?tF%E<F�=>8�\GML9<;IFGBD_Y8YCIK>ML9�EZF�=�V�HS9ZFSBIJ:K>F
KQNO?UML;DF PRA<F)=�8�?<BDML?m8:Jc8�C[K>M:9¦;I?<]<HGBIKQP`AZF%EZFS;�ML9<E<FG;O;DK>;DNOKQP`AZFS;@Em8:9Z;@=>F,NkK>=>KQFSA�;SV�8:\S\GMLNO?<8:JL9<F
E}V�A<9ZF�E<HG\SBIM:K>;I;I8:9<\GF�FS9 ������E<F�=WVX8YNO?<=QKQCIA<E<F
E<F|\SFS;�ML9<E<FG;ST`M�
���E<HG;IK>J:9<F|=>8eEZK>;DC[8:9<\GF�?m8:BD\SMLAZBIA<F
?<8:B�=WV�ML9ZE<F:z:��M:BI;IPRA<F�=>F�NkK>=QK>FGA#FG;DC�8:9ZHS=�8Y;DC[KQPRA<F:TY8:=>M:BI;7d|\SFGCDC[F
E<HG\SBDMLK>;D;[8:9<\GF1E<F1=WVX8YNO?<=QKQCIA<E<F�8u_LFS\
=>8%EZK>;DC[8:9<\GFO;GVX8 �DM:AZC[FOA<9�F �tFGC#E<FOE<K>;D;IK>?<8YC[KQML9�P`AZK�FG;DC�~�M:9<\GCIK>ML9hE<A�?<8:B[8:NkoGCIBIFkE0V�8YCICIHS9RAm8YCIK>ML9
8Y9<HS=>8:;DCIK>PRA<F��kz � 8:B-F fgFSNk?<=QF:T�A<9<F�BDFS=>8YC[KQML9#?ZBIHSEZK>\GCIKQ_:F�E<F�NOMLAg_LFSNkFS9cC-~�MLBDCST�BDFS=>8YC[Kb_LF�d|=�8
_Y8:=>FGA<B
NO8�fgK>NO8:=QF�FS9<BDFSJLKQ;DC[BDHSF#E<F�=WVX8:\G\SHG=>HSBI8YC[KQML9 p
	��� y T�PRA<K-8:E<ML?ZCIF�=QFe~�MLBDNl8Y=>K>;DNOF�E<A�?UMLK>9cC|;IMLA<BD\SF
?UFSAgC|;GV�HG\SBDK>BIF�¤

����������� 	��������� �"!$#�%&�('*),+-�/. �0���1����� +2�3�4'657��8:9;! � 8=<18 ���?> p ð z ð y

	��@A���B� FS;�C�=�V�8:\G\SHS=QHSBI8YC[KQML9�NO8�fgK>NO8:=>F�?UMLA<B�=QF2C�DFE�;DHSKQ;INkF:T}FG9<BIFGJLK>;�C[BDHSF@d =>8HG�DFE|;DC^8�C[K>M:9�8u_LFS\
AZ9<F 9 DIE�\SML9<EZKQC[KQML9%E<Fj;IKbC[FYz # FG;DC�=QF#\GMgF k\SK>FG9cC�BIFG=>KQH�dk=�8ONO8:JL9ZKQC[AZE<F %KJL) FS;�C�=>Fe\SM`F%k\GK>FS9cC
BDFS=QK>H#dO=�8kE<K>;�C^8:9Z\SF�F C�BDFS9<E�\GMLNk?ZC[F#E<F�=WVX8YCDC[HG9`A<8YC[KQML9�8Y9<HS=>8:;DCIK>PRA<F J�. ���M� ��� � +&� \SM:BIBIFG;I?UML9<E�d
=WVX8�CIC[HG9RAm8YC[KQML9@JLHGMLNOH C[BDK>PRA<F:zL¢�K>9m8Y=>FSNkFS9cCST 57� FG;DC�A<9k\SM`F%k\SKQFS9cC�=>K>H18:A�;IKQCIF
;IA<B�=QFSPRA<FS=m;DF
C[BIM:AZ_LF
=>8�;DC[8YC[KQML9�FS9<BDFSJLKQ;DC[BDFSA<;DF|F C">)FS;DC�=QF
9<MLNji<BDF
E<F�;IKbC[FS;�E<KQ;DCIK>9<JLAZHS;6?m8:B6=QF
NOM`E<oG=>F:zY� =<��8�E0V�8:AZC[BDFS;
?Z]<HS9<M:NOoG9<FS;�?<]c�`;IK>PRA<FG;�PRA<K�ML9cC�A<9ZF|KQ9<\SKQE<FS9<\GF
;IA<B�=QF
NOMLAg_LFSNkFS9cC�MLi<;DFSB�_LH�FGC�=>FG;6?m8:B[8YJLB[8:?Z]<FS;
;DA<KQ_Y8:9cCI;�=QFS;
E<HG\SBDKQ_LFG9cCuz

¨�°`ªk©1N¦µ�°g¬�°gµPO¿ªO±£² ¬�´±Q�`®�°
�´FS;�NkMgEZoS=>FG;0\^]<MLKQ;IKQ;´?tMLAZB0HSE<KbC[FGB´\SFS;�HGP`A<8YC[KQML9<;´?<BDHSE<KQ\GC[Kb_LFG;£EZF6NOMLAg_LFSNkFS9cC�~�MLB�C�8:E<ML?gC[FS9cC

=>8�~�MLBIN�A<=�8YCIK>ML9l;IA<Kb_:8Y9RCIF p 	jV ��M:9<9<FS=Q= / �|�:F:Ttv:w:wcvLy|¤

�0���SR !  � 'T � % 'UWV � % DFXZY .[%\�B]1^
'UW_ �����`� � 'UWacbed1f � Wg=%\�h�
'UWi � 'Tj-k�lnm=oqp E 'Tj-k �sr E
��tvuxwqy�z � p ð zXvLy

R FG;DC�=QF1?m8:BI8:NOo C[BDF
E0V�KQ9cC[HSBD�GCST % FS;DC�=>8�Nl8YJL9<KQCIA<E<F�E<F
BIH ~�HSBIFG9<\SFYT{��FS;�C�=�8�NkFS;DA<BIF
E<F
EZK>;DC[8:9<\GF:T
j k
l
meo|p EZ} k �sr E�;DML9cC�E<FS;|_:8YBIK�8Yi<=>FG;�PRA<K�BDFS9<EZFS9cC�\SMLNk?ZCIF�E<A�C �`?UF@E<Fj;IM:A<BI\GFjFGC�EZFj;IKbC[Fj\GML9<;IKQE<HSBDHS;
F C
=>FG;1\SM`F%k\GK>FS9cCI; A� ;DML9cC�E<HGCIFSBDNOKQ9<HS;1?<8:B�=>8�BIHGJLBIFG;I;IKQML90zZ¢�K>9m8Y=>FSNkFS9cCST tvuxwqyMz FS;DC�=WV�KQ9<\SFGBDCIKQC[AZE<F
8Y;I;IM`\SKQHSF
8YAj\u8:=Q\SA<=gFGC�BIFS9ZE@\SMLNk?ZC[F�E<F1=�8�E<K>;D?tFGBI;DK>ML9jEZFS;7E<M:9<9<HSFG;�8:AZCIMLA<B�EZF1=�8|_Y8:=QFSA<B£NkHSE<K>8:9<F

��1



� ð z ��|��� ������)���£��r������������ �g���Zr�	��-	�������������r�	������r����|���%¢£	��-���

?<BIHGE<KQCIF:z
�|A)?<BIFGNOKQFSB1MLBDE<BIFYT ���M�"R FS;DC�?<BDML?UMLBDCIK>ML9<9ZFS=0dj=>8jNl8YJL9<KQCIA<E<FYTgNO8:K>;�E<FS;�H C[A<E<FG;�BIHS\GFS9cC[FG;

;IA<JLJ:oSBIFG9cC|AZ9,F �tFGC�E<F�;I8YC[A<BI8YC[KQML9)8u_LFG\e=>8�NO8:JL9<KbC[A<E<F p �|9<E<FSBD;IML9}TUv:wLwLwZTg��MLAZJL=�8:;GT�v:wLw:xZT q B[8�a
Jc8YC[M / �g=>F �D�:M<T}v:wLwL�Ly z�� NkFS;DA<BIF#PRA<Fj=�8kNl8YJL9<KQCIA<E<Fe8:A<J:NOFG9RCIF:TU=�V�8:Nk?<=>KbC[A<E<F�EZA�NOM:AZ_LFGNOFG9RC
8:A<JLNkFS9cC[F|E0V�8:AZC^8Y9RC�NOM:K>9<;�_`KQC[FYzg��V�FG;DC
\GF�d�PRA<MLK�~�8:KQC�BDHG~�HSBDFS9<\GF�=>F�C[FGBINkF � % DFXZY .&%\� ]1^ Em8:9<;
=�V���PRAm8�C[K>M:9 ð zXvgzU|9�8YAZC[BDF#C �`?tF�E<F�;I8YC[A<BI8YC[KQML9�8kHGCIHj?tFGB��GA0TtPRA<K-F fg?<BDK>NkF#=QFe~�8:KbC�PRA<F#=�V�8:Nk?<=>K a
C[A<E<F�E<AsNOM:AZ_LFGNOFG9RC|d@?<BDMg\^]<FeE<KQ;DC^8Y9<\SF�E<F�=�8@;DMLA<BI\GF#9ZFeBDFS9<EsPRA<F#?<8:BDCIK>FS=Q=>FGNOFG9RC�\SMLNk?ZCIFeEZA
B[8u�LML9Z9<FSNkFS9cC1CIM:C^8:=UE<A ?Z]<HS9<M:NOoG9<F�E<F|BIA<?ZCIA<BIF�;IK>;DNOKQPRA<F|E}V�A<9ZF��SML9ZF�E0V�HGC[FG9<E<A<F�¡<9<K>F p �18:Nk?ga
itFG=>=�T ð�����ð T´�|i<B[8Y]m8:Nk;IML9 /'�gK>=b_:8gT ð����.- T�¢�AZ�`AZ;I]<KQNl8)FGCj8:=�zbT£v:wLwLxLy z£��FGC#F �tFGC�E<Fk;[8YCIA<B[8YCIK>ML9
FS9§E<K>;�C^8:9<\GF,;IF)C[BI8:E<A<KbC@Em8:9<;�=QFS;@\u8Y=>\SAZ=>;@?m8:B@AZ9<F)?tFG9RCIF)E<F)=�V�8YCICIHS9RAm8YCIK>ML9¦JLHGMLNkHGC[BDK>PRA<F,PRA<K
E<K>NkK>9RA<F�d�?<BDMg\^]<F�E<KQ;DC[8:9<\SF p C[FSBDNOF Aacbed1f �  g,%\� Em8:9<;�=�V��6P`A<8YC[KQML9 ð zXvLy zm�|F#?<=QA<;STm=QF�NOM`E<oG=>F
E<Fs?ZBIHSEZK>\GCIK>ML9 BDFS9<E�HSJc8:=QFSNkFS9cC�\SM:NO?ZCIF)E0V�AZ9<F�8�CIC[HG9RAm8YC[KQML9�8:9<HS=>8:;DCIK>PRA<F p�Ai ��Em8:9Z;O=WVX�6PRAm8�a
C[K>M:9 ð zXvLy
PRA<K£CIB[8:EZA<KQC�=�V�8:i<;DMLBI?gC[K>M:9sHG9<FSBDJLHGCIK>PRA<F�EZA�NOKQ=>KQFSA C[BI8u_LFSBD;IHj?<8:B|=QFS;�ML9<E<FG;�;DK>;INkK>PRA<FG;Sz
¢�K>9m8Y=>FSNkFS9cCST:=�8�\S8YC[HGJLMLBDK>F
E<F�;IKbC[F�;IAZB�=QFSPRA<FG=mML9O?ZBIHSEZKQC�=>F
NkMLAZ_:FSNkFS9cC�8e;DML9kK>Nk?tMLB�C^8:9Z\SF1F C�BDF a
?<BIM`E<A<KbC�=>8eCIFS9<Em8Y9<\SF�PRA0V�A<9,;DML=�?tFGA BIKQJLK>E<F�8ZTRC[M:AZC[FG;�\^]<ML;DFS;
HGJc8:=>FG;�?<8:B�8YK>=>=QFSA<BD;STRdj8YNO?<=QKQ¡mFGB6=>F
NOMLAg_LFSNkFS9cC�MLi<;DFSBD_:H�;DA<B�A<9O;IML=�BDK>JLKQE<F p rsKQ=>9<FYT ð������ y zR��8�\S=�8Y;I;IKb¡m\u8�C[K>M:9kEZF�;IKbC[F
~�8:KbC�K>9cC[FGBD_LFG9<K>B
E<FS;@\GBIKQCIoSBDFS;jJLHGML=>M:JLK>PRA<FG;#E<FG;I\GBIK>?gC[KQ~�;�FGC *�MLA�A<9 ?m8:BI8:NkoGC[BDFlNO8YC[]ZHSNO8YC[KQP`AZFOPRA<K�BIFS9ZE§\GMLNk?ZC[F
E<F#=>8kBI8:?<KQE<KQCIH�8�_:FS\j=>8:PRA<FS=Q=>F�=QFS;�ML9<E<FG;�E<Fe\SKQ;[8:KQ=>=>FGNOFG9cC p =QFS;�?<=>A<;�E<FG;DC[BDA<\GCIBIKQ\SFS;[y�CIB[8u_LFGBI;IFG9cC�=>F
NOKQ=>K>FGA ;IAZB�AZ9<F#?ZBIM:~�ML9ZE<FSA<B�E<M:9<9<HSFYzU|;IAZFS=>=QFSNkFS9cCuTm=QF�\SBDKQC[oGBIF�NO8YC[]<HGNl8�C[K>PRA<F�FS;DC|?<BDKQ_`K>=QHSJLKQH�FGC
ML9O=QF
\u8:=Q\SA<=QF�;IA<B�=>FG;�xLwe?ZBIFSNkK>FGBI;6NkoGCIBIFS;�E<F�?<BDM:~�ML9<E<FGA<B�E<Al;DML=�z � =QA<;�?<BIHG\SKQ;IHSNkFS9cCST`M:9O\S8:=>\GA<=>F
=�8jNkM¿�:FS9<9ZF#]m8YBINkML9<K>PRA<F�EZFS;�ML9<E<FG;|EZFe\GK>;I8:K>=Q=>FSNkFS9cC�;IA<B�\GFGCICIF#HG?m8:KQ;I;IFGA<B p�� V �

k y z
� =-~�8:AZC�BIFGNl8YBIPRA<FSB�PRA0V�ML9hB[8:KQ;IML9Z9<F@?tM:A<B�=�V�HGC[8:i<=QK>;I;DFSNkFS9cC�E<F�\GF@JLFS9<BDF�E0V�HGPRAm8YC[KQML9<;�9<M:9

?m8:;�8�_:FS\|=�8�_Y8:=>FGA<B�?<BIKQ;IF�?m8:B�=>F�?m8:BI8:NkoGC[BDF�E<F|NkMLAZ_:FSNkFS9cC�~�MLBDC R Nl8:KQ;�8u_LFS\|=>F�=>M:Jc8:BIKbC[]<NkF1E<F
\SFGCDC[F�_Y8:=>FGA<BSTcFG9lB[8YK>;IM:9kEZF|=>8�EZK>;DCIBIKQi<AZC[KQML9@9<MLBDNl8Y=>F
E<F �����"R 8:AZCIMLA<B�E<F�;[8eNOHGE<K�8Y9<F p ��B[8YNOFGBST
ð������ y�¤<?UMLA<B1\GFGCICIF�B[8:KQ;IML9}TZA<9<F�~�M:K>;�=WV�HGPRAm8YC[KQML9 H C^8:i<=QK>F|FGC�Em8:9Z;
=>F�\S8:E<BIF�E}V�A<9ZF�?<BIHGE<K>\ C[K>M:90TgM:9
?m8:BI=QF�E<F�NkHSEZK�8:9<F�8YCDC[FG9<E<A<F�FGC-9<ML9�EZF�NkM��LFS9Z9<F18YCDC[FG9<E<A<FYz:��F CICIF�_Y8:=>FGA<B�NOHGE<K�8Y9<F�90V�FG;DC�P`A}V�A<9ZF
K>9<E<KQ\u8YCIK>ML9�8:AZC[M:A<B�E<F)=�8:PRA<FG=>=>FYT�?m8YBk\GMLNk?m8:B[8YK>;IM:90T�=>8�_Y8:=QFSA<B@F{fg?tHGBIK>NkFS9cC[8:=>F,BDHSFS=Q=>F,;DF%;DKQCIA<F:z
��FGCICIF)E<K��tHSBDFS9<\GF,FS9cC[BDF%=>8�E<ML9Z9<HSF)F fg?UHSBDK>NkFS9cC^8:=QF FGC�=>8�_Y8:=>FGA<BjNkHSE<K>8:9<F ?<BDHSE<KbC[F,FG;DC@C[BI8:KQCIHSF
\SMLNkNOF�8:=QHu8YCIMLK>BDF:z¿�7C6ML9jM:i<;IFGBD_LF
J:HS9<HGB[8:=QFSNkFS9cC7PRA<F1=>8|E<KQ;DCIBIK>iZAZC[KQML9#EZFS;7BDHS;IKQE<A<;7;GV�HG\u8:B�C[F1E}V�A<9ZF
E<K>;�C[BIKQi<AZCIK>ML9)=>M:JL9<MLBDNl8:=QF�\SFG9cC[BIHGFjFS9�=�8@_:8Y=>FSAZB�NkHSEZK�8:9<F�?<BDHSE<KbC[F#dOE<FGAgf�E<HG_`K�8�C[K>M:9<;�;DC^8Y9<Em8:BDE
E<F�E<K>;�C^8:9<\GF pWq MLNkNkFSB1F C�8Y=�zbTmv:wLw �Ry z

�|Al\GMLA<BI;�E<F�\SF|?<BIM��DF C�E<F�BDFS\^]<FGBI\^]<FYTZ9<MLAZ;�90V�8u_LML9Z;�\SM:9<;IFGBD_LH�P`AZF|=QFS;�C[FSBDNOFG;  � T W_ T Ai
FGC j k �sr E 9<ML9@9RA<=Q; p _LM:K>B�=QFS;6�6PRAm8YCIK>ML9Z; ð z ð T �<z �<T � z �`T � z � FGC � z � Em8Y9<;6\SF1NO8:9RA<;D\SBIKbC{y{T:\:V�FS;�CDa d�a E<KQBIF
P`AZFO9<M:A<;�8u_:ML9<;�\^]ZMLK>;DK6=>F�NOM`E<oG=>F@E<A�?tMLKQ9cC#;DMLA<BD\SFO8�_:FS\OA<9<Fk?<BIML?<8:Jc8YCIK>ML9�JLHGMLNOH C[BDK>PRA<F@E<FG;
ML9<E<FG;�FGC#A<9<Fl8:i<;DMLBI?ZCIK>ML9�8:9<HG=�8:;�C[KQP`AZFkEZA�NOKQ=>KQFSA0TtFGC#9<MLA<;e=�V�8u_LML9<;�8:?<?<=QK>PRA<Hkds9ZML;#EZML9<9<HGFS;Sz
�|MLA<;�8:E<ML?ZCIML9<;�HGJc8:=QFSNkFS9cC�AZ9�\SBIKbC[oGBIF�EZFj\S=>8:;I;DFSNkFS9cC�E<FG;�;IML=Q;�HGC[8:i<=QK-FG9�~�ML9<\GCIK>ML9sE<F � V �

k TUFGC
8:A<\SAZ9�8:AgC[BIF�?<]ZHS9<MLNkoS9ZFe?ZBIHS\GHSE<FGNOFG9cC�E<HG\SBDKQC�90V�8�H C[H�?<BDK>;
FS9%\SM:NO?ZCIF:z

� �



¨�°`ªk¹£·¿ ��® �`¬�°`ª
	�9�E<KQ;DC[KQ9<JLA<F#Em8:9<;�=�8l=QKQCICIHSBI8YC[A<BDFeCIBIMLKQ;�\S8YC[HGJLMLBIKQFS;|E<FjBIFG=�8YCIK>ML9Z;|?<BDFSE<KQ\GCIKQ_LFG;�E<FjNkMLAZ_:F a

NkFS9cC6~�MLB�C�=>MLBD;IPRA0V�ML9�=>FG;6AZC[KQ=>K>;DF1?UMLA<B6E<FG;�H C[A<EZFS;�E0V�8:=>HS8�;DK>;DNOKQP`AZF1Em8:9<;�A<9ZF�BDHSJLKQML9@?m8:B�C[KQ\SA<=QK>oSBDF
p ��i<BI8:]m8:Nk;IM:9�/��g]<FSEZ=>M`\^�UT ð����.- y|¤

¥ ��FG; BIFG=�8YCIK>ML9Z;O?<BDM�_LFS9<8:9cC)E<F�E<ML9Z9<HSFG;,E0V�H _LHG9<FSNkFS9cC[;)\GBIA<;�C^8:Agf Em8:9Z; E<FS;,�GML9<FG; ;IKQ;�a
NOKQP`AZFS;
8:\ C[Kb_LFS;GTZ\GMLNONkF�?<8:B1F fgFGNO?<=QF�=>F��|MLBDEga�	�A<FG;DC
E<A,\GML9cC[KQ9<FS9cC���NkHSBDK>\S8:K>90TR=WV�� C[8�a
=>K>FYTZ=>8���BDoS\SFYTm=�8@�£A<BIPRA<KQFeM:A%FG9<\SM:BIFe=�V���=>J:HSBIKQF:z

¥ ��FS=>=QFS;eK>;D;IA<FG;jE<FlEZML9<9<HGFS;jFG9<BIFGJLK>;�C[BIHGFS;jE<8:9<;�EZFS;jBDHSJLKQML9<;e\SML9cC[KQ9<FS9cC[8:=>FG;�;DC[8:i<=QFS;ST£PRA<K
;IML9cC1\S8:B[8Y\GC[HGBIKQ;IHSFG;1?m8:B�E<FG;1\^]RAZC[FG;1E<F�\GML9cC[B[8YK>9cC[F�HS=QFG_LHGFS;GTm8u_LFS\�E<FS;�_:8Y=>FSAZBI;�HG=>F _LHSFG;1E<F
�@TYFGC�E<M:9<\
BIH _LHS=>8:9cC�A<9�\SML9cCIFS9RAO?UFSAk8YCDC[HG9`AZH
E<F
]m8:AZCIFS;7~�BDHSPRA<FS9Z\SFS;�Em8:9Z;6=>FS;6;DK>JL9<8:Agftz

¥ �6C1FS9Z¡m9}Tm=>FS;�BIFS=>8YC[KQML9<;�?<BIM�_LFG9m8:9cC�E<F�BIHGJLK>M:9<;�E<F�;DA<iUE<A<\GCIK>ML9}T<M�
,=>FG;1;IHGK>;DNOFG;
FS9<BDFSJLKQ;�a
C[BIHG;�ML9cCeFSA�=>KQFSA�d JLBI8:9<E<F@?<BDM:~�ML9<EZFSA<B�F C�d =WV�KQ9cC[HSBDK>FGA<B�E<F@=>8 ?<=�8:PRA<F@?Z=>ML9<J:Fu8:9cC[FYT0MLA
i<K>FG9lde?<=>A<;6~�8:KQi<=>F
?ZBIM:~�ML9ZE<FSA<B�FGC�d#=WV�KQ9cC[FSB�~�8:\SF�E<FG;�EZFSAgfO?<=>8:PRA<FS; p �1CI�`KQ9<;IM:9 / q M`MLBIFYT
v:wLwLxcy{z

, K>;�C[MLBDK>PRA<FSNkFS9cCSTY=QFS;�FG;DCIK>NO8YC[KQML9<;£E<FS;7?<8:B[8:NkoGCIBIFG;�E<F1NkMLAZ_:FSNkFS9cC7~�MLB�C p 8:\S\GHS=>HGB[8YCIK>ML9#FGC7_`KbC[FS;D;IF
NO8�fgK>NO8:=QFS;ST};I?UFS\GCIBIF EZFlBIHG?tM:9<;IFYT-E<AZBIHSFlE<A�NkMLAZ_:FSNkFS9cC�~�MLB�CuT�zbzQzXyeBDFS?UML;[8:KQFS9cC#;IA<B#=�V�F fg?<=>M:KQC^8¿a
CIK>ML9kE0V�FS9<BDFSJLKQ;DCIBIFSNkFS9cCI;�F fgKQ;DC^8Y9RCI;Sz`� =>;�;IFGBD_Y8:KQFS9cC1deHGC[8:i<=>KQB6A<9<F�BIHGJLBIFG;I;IKQML9 PRA<KU8u_Y8:KQC�A<9<F�_Y8:=>FGA<B
FGNO?ZK>BIKQPRA<F:TmF C�\SF CICIFj8:?<?ZBIM`\^]<F�FG;DC�CIMLA��DMLAZBI;�8Y;I;IFG��=>8:BIJLFGNOFG9cC|AgC[K>=QK>;DHSF�Em8:9<;|=>FeNOKQ=>KQFSA,\SM:9R_:FS9ga
CIK>ML9Z9<FS=�E<F�=�V�K>9<J:HS9<KQFSBIKQF�¤`��MLA<JL=>8:; p v:wLw:xcy68#BIFG\SFG9<;IH�8YK>9<;DKU?Z=>A<;�E<F�v:wLw#BDFS=>8YC[KQML9<;6?<BDHSE<KQ\GC[Kb_LFG;�E<F
NkMLAZ_:FSNkFS9cC�~�M:BDC p 8:\S\GHS=QHSB[8�C[K>M:9ONO8�fgK>NO8:=>F
F C1;D?tFG\GC[BDF�E<F�BDHS?UML9<;DF�y zZr�8:KQ;�KQ=UF{fgK>;DCIF|CIMLA��DMLA<BD;�A<9
?ZBIMLi<=QoSNkF@BIFG=�8YCIKQ~�d%=WV�AgC[K>=QK>;I8YC[KQML9sEZFS;eBIFS=>8YC[KQML9<;�?ZBIHSEZK>\GCIKQ_:FS;eHSE<KbC[HSFG;#FG9�EZFS;eFS9<E<BDMLKQCI;�E<A�J:=>MLiUF
EZK��tHSBIFG9cC[;jE<A�=>K>FGA�E0V�8:?<?Z=>K>\S8YC[KQML90z´� =�~�8:AZC#MLi<;DFSBD_:FSB@PRA<F =QFS;#BIFS=>8YC[KQML9<;e?<BIHGE<K>\ C[Kb_LFS;#E<F NkMLAZ_:F a
NkFS9cC#~�MLBDC�ML9cCjC[MLAgC[FS;�A<9¦\u8:BI8:\GCIoSBDF BIHGJLK>ML9<8:=�FGC@KQ=�FG;DC@KQ9<ML?<?UMLB�C[A<9�E}V�F{fZ?Z=>MLKbC[FSBeA<9<F,BDFS=>8YC[KQML9
H C^8:iZ=>K>F�8YAgf��18:;D\u8:E<FG;#?UMLA<B�CIK>BDFSB�E<FG;#\GML9<;IHGPRA<FS9<\GFS;j;DA<B�=�V�8:=>HS8 ;IKQ;INkK>PRA<F@F fgKQ;DC^8Y9RCeFG9�¢mB[8:9Z\SF
?<8:B�F fgFSNk?<=QF ¤0=>FG;�\SM:9<E<KQCIK>ML9Z;�JLHSM:=>MLJLKQPRA<FS;GT}NkMLBI?<]ZML=>MLJ:K>PRA<FS;�FGC�CIFS\ C[ML9<KQPRA<FS;�9<F@;DML9cC�FS9�F �tFGC
?<8:;�\SMLNkNjA<9<FG;�8:AgfkE<FGAgfkBIHGJLK>ML9Z;SzR��F�?<BIM:i<=>oGNOF
E0V�8:?<?Z=>K>\S8YC[KQML9jE<FG;�BDFS=>8YC[KQML9<;6M`\S\SAZ?tF�8:\ C[A<FG=>=>F{a
NkFS9cC
=>8#\GMLNON�A<9m8:AZCIH�;D\SK>FG9cC[KQ¡<P`AZF p �18:Nk?<iUFS=Q=�Tgv:wLwLxgTZ�`\^]<FSBDim8:A<N F C
8:=WzQTZv:wLw �<Tg��M:CICIML9,FGC�8Y=�zbT
vYwLwc�gT��`\^]<FSBDim8:A<N F C�8Y=�zbTmv:wLwL�Ly z

� �



� ð z ��|��� ������)���£��r������������ �g���Zr�	��-	�������������r�	������r����|���%¢£	��-���

0.0 20.0 40.0
Temps ( )

-0.50

0.00

0.50

PGA = 0.451 . - 2

Accélération ( . - 2)

0.0 20.0 40.0
Temps ( )

-0.017

0.000

0.017

PGV = 0.01453 . - 1

Vitesse ( . - 1)

0.0 20.0 40.0
Temps ( )

-0.002

0.000

0.002

PGD = 0.0014

Déplacement ( )

0.0 20.0 40.0
Temps ( )

0.00

0.13

A
m

pl
it

ud
e 

(
2
.

-3
)

5%
 m

ax
im

um

95
%

 m
ax

im
um

 Durée de

 phase forte

Intensité d’Arias

10-1 100 101

Fréquence ( )

10-4

10-3

10-2

10-1

A
cc

él
ér

at
io

n

Spectre de Fourier ( . - 1)

10-1 100 101

Fréquence ( )

10-7

10-6

10-5

10-4

10-3

V
it

es
se

Spectre de Fourier ( )

10-1 100 101

Fréquence ( )

10-9
10-8
10-7
10-6
10-5
10-4
10-3
10-2

D
ép

la
ce

m
en

t
Spectre de Fourier ( . )

10-2 10-1 100 101

Période ( )

10-3

10-2

10-1

100

A
m

pl
it

ud
e 

(
.

-2
)

PSA(10 - 2 ) = 0.450 . - 2

Accélération Spectrale

�����>� ð z ð ¥ �7_LM:=>AZCIK>ML9�E<Fl=WVX8:\G\SHG=>HSBI8YC[KQML90T´E<FO=�8)_gKbC[FG;I;IFlFGCjEZA�E<HS?Z=�8:\GFSNkFS9cCjE<A�;IML=�8:A�\GMLA<BI;
E<A CIFSNk?<;ST
F C%;IMLA<;);DML=>=QK>\SKbC^8YCIK>ML9§;IKQ;INkK>PRA<FYz
�6V�KQ9RCIHSJLBI8:=>F�EZA \S8:BIBDHhEZFh=WVX8Y\S\SHG=>HGB[8YCIK>ML9 p 8:i<A<;DKba
_LFSNkFS9cC%8:?Z?tFG=>HSF�K>9cC[FG9<;IKbC[H�E}V��|BIK�8Y;^yOF C,=>Fs;I?UFS\GCIBIF�E<F�BDHS?UML9<;DF�FS9 8:\G\SHS=QHSBI8YC[KQML9�;IM:9RC \u8:=Q\SAga
=>HS;,EZFh~�8 �GML9 A<;IAZFS=>=QF:z���8¦E<FSBD9<K>oGBIF�=>KQJL9<F�NkML9cC[BDF�=>FS;,CIB[8:9<;�~�MLBINkHSFG;,E<F�¢�M:A<BIKQFSB ;DA<\S\GFS;I;DKQ_:FS;
E<F¦=�V�8:\S\GHS=QHSB[8�C[K>M:90T|EZF¦=�8�_`KQCIFS;D;IF FGC�E<A E<HG?<=�8Y\SFSNkFS9cC�EZA ;DML= p FS9<BDFSJLKQ;DC[BDFSNkFS9cC�E<F ��a 9ZFGC¦¤
r��e��wLw � w:xLw - v � wLw ð xZz���� J ;DHSKQ;INkF E<A�v � �DA<KQ=>=QFGCjv:wLwLxZT£E<F,NO8:JL9<KbC[A<EZF %
	 !��18� T-FS9<BDFSJLKQ;�a
C[BIH#dOv � �RN'E<Fe=�V�]c�g?UM`\SFS9cCIBIF�y{zU�|M:CIFSB|8:A�E<HGi<AZC|E<Fe=�V�FS9<BDFSJLKQ;DC[BDFSNkFS9cC�E<A�EZHS?<=>8:\SFGNOFG9RC|E<As;IML=
=�8j?<BDHS;IFG9<\SF#E0V�A<9<F�ML9<E<AZ=�8YCIK>ML9,im8Y;I;IF�~�BIHGPRA<FS9<\GF�d@BI8YCIC[8:\^]<FSB�8:A)¡m=bC[B[8YJLF�8:?<?Z=>K>PRA<H�8YAs;DK>JL9m8Y=�z

� �



� ��� �������V� � 	
� ��� �������� ��� � � � � � �
	 � � ����� � �
	�	�� ���

�
� � � ��� ��� ��	�� ������

�´FS;�E<M:9<9<HSFG;OAgC[K>=QK>;DHSFS;j8:A \SMLA<BD;�E<A¦C[B[8u_Y8:KQ=�E<F)BIFG\^]<FSBD\^]<F%?<BIM�_`K>FG9<9<FS9cCOE<A��L8:?UML9 ¤7\SF
��]<8:?<KQCIBIFev@FS9%?<BIHG;IFG9RCIF#=QF�\SML9cCIF f`C[F�C[FG\GC[M:9<K>PRA<F�FGC�=QFS;�im8:;DFS;�E<F�E<ML9<9ZHSFS;�F fg?<=QMLKQCIHSFG;Sz

! �!� � /�$ �´+�/&#���� /&# /�"��£$ &)/ ��/1+£+�/ !#( �@!e*��#"

�´F�E<M`\SA<NkFS9cC)E<Fh��K>;I��r�8:9m8YJLFSNkFS9cCs�gML=QAZC[KQML9<; p v:wLwLxLyl8¦;IFSB�_`K�E<F�im8:;IFhd¦=�8�BDHSEm8Y\ a
CIK>ML9 EZF§\GF¦PRA<K@;IA<KbCuz � MLA<B�A<9<F�_`KQ;IK>M:9 ?<=>A<;�\GMLNk?<=>o C[F¦E<F¦=>8�JLHSM`EZ�`9m8:NkK>PRA<F¦E<F¦=>8��SML9ZF:T
9ZMLA<;jKQ9R_`KbC[ML9<;�=>Fl=QFS\ C[FSAZB@d�=>KQBIFk=>FG;j\SMLAZBI;jE<F���z7�´F � K>\^]ZML9 p���������� ����� �!�����#"�$%$%& �'& .�( & .
) � # > �#&�� ) ��� ��& ( C # � �'&*" (,+ > # �.- 	0/ ,1325431�6 $%& � C*� � "�> � �7( ) y{z

�´FO�L8:?UML9�FGCe;IML9h\^]m8:?UFS=QFGC�E0V n�=QFS;�;DML9cC#;DKQCIA<HS;�Em8:9Z;e=WV�AZ9<F@E<FS;e�SM:9<FS;�;IKQ;INkK>PRA<FG;�=>FS;�?<=QA<;
8Y\GC[Kb_LFG;�E<AjJ:=>MLiUF:z���=�V�F f`C[BD�SNkF��6;DC�E<F�=>8�?Z=�8:PRA<F��6A<B[8:;DK>FG9<9<F:TY=>F��L8:?UML9�FG;DC7iUMLBDE<H�?<8:B-=>8|?<=>8:PRA<F
?<8:\SKb¡mPRA<Fkd =�V���;�C�FGCe?m8:B�=�8 ?<=>8:PRA<F@E<F�=�8 NkFSB�EZFS; � ]<K>=QK>?<?<KQ9<FS;�8:A��gA<E p _:MLK>B�=>8,¢�K>J:A<BIF�v`z ð y{z
��8�\GML9c_LFGBIJLFG9<\SF)E<F \GFS;j?Z=�8:PRA<FG;jE<ML9<9ZF 9m8:KQ;I;[8Y9<\SF,dsE<FSAgf�C �`?tFG;jE<FlCIBIFSN�i<=>FGNOFG9RCI;�E<FOC[FSBDBIF
PRA<K
?UFSAg_LFS9cCl;IF)?<BIM`E<A<KQBIF,Em8Y9<;�\SFGCDC[F%\SML9cCIBIHSF�¤6=QFS;@C[BDFSNji<=QFSNkFS9cC[;@EZF)CIFSBDBIF)\SBDA<;DC[8:Agf§FGCk=QFS;
CIBIFGNji<=>FGNOFG9cC�E<F�C[FSBDBIF�E<F�;IAZitE<AZ\GC[KQML90z

��8lNO8 �DMLBDKQC[H�E<FG;�JLBDML;�;DHSK>;DNOFG;�PRA<K-;IFS\GMLA<FG9RC�=QFj�L8Y?tML9�?<BIM�_`K>FG9<9<FS9cC�EZF�=�8k�SML9ZFjE<F�;DA<iga
EZA<\GCIK>ML90TgM�
)=>FG;1?<=�8YP`AZFS;1C[FG\GCIML9<K>PRA<FG;�;IF�BIFG9<\SM:9RCIBIFG9RC�F C
~�MLBI\GFS9cC�=�V�A<9<F�E}V�FG9RCIBIF�FS=Q=>FG;
dj?<=>M:9<JLFSBGz
�´FG;lE<H ~�MLBINO8YC[KQML9<;�PRA<K�;IF%?<BIM`E<A<KQ;IFS9cC 8:=>MLBD;�?<BIM�_LM`PRA<FS9cC,EZFS;l;DHSKQ;INkFS;lKQNO?UMLB�C^8:9cC[;Gz6��V�8:AZCIBIFS;
;DHSKQ;INkFS;�NOM:K>9<;|K>Nk?tMLB�C^8:9cCI;�;IF�?<BDMgE<AZK>;IFG9cCed)=>8l;IAZBD~�8:\GFkEZA��L8:?UML90Tt;IA��DF CICIFOd,=>8 \SMLNk?<BIFG;I;DK>ML9
?ZBIM�_LM`PRA<HSF
?m8YB-=>8|BIFG9<\SM:9RCIBIF1EZFS;7?<=>8:PRA<FS;GzL��FG;6;IHGK>;INkFS;-?<BIFG9<9<FG9RC79m8:K>;D;[8:9Z\SF1=QF�=QML9<J�EZF�~�8:KQ=>=>FG;´FGC
EZF
\^]<FG_Y8:A<\^]ZFSNkFS9cC[;GTg;DKQC[AZHS;6;IAZB�=>8�?<=>8:PRA<F
PRA<Km;IA<BDNOM:9RCIF
\SFG=>=>FG;6?<=>M:9<JLFu8Y9RCIFS;GzL� =Z~�8:AZC7HSJc8:=QFSNkFS9cC
9ZM:C[FGB�PRA0V�K>=Q;
;IML9cC�C[BDoS;�E<FG;DC[BDA<\GCIFSA<BD; p ��KQ;I�,rs8:9m8:JLFGNOFG9cC��`ML=>AZCIK>ML9Z;STmvYwLwLxcy{z

�98



�#vgz �����%�Z�6���<r����%�� �:� � 	�� �6� �����%��	��|�������s��� r�	������r����|� ¢£	����

�����>� vgz ð ¥ �18:BDCIF2C[FG\GC[M�a
9<K>PRA<F�;DK>Nk?<=>Kb¡mHSFsE<A �L8:?UML9
p ��K>;D� r�8Y9m8:JLFGNOFG9RC �`ML=>Aga
C[KQML9<;STmv:wLwLxcy{z

) ' &(',& -/.10���G(I5.10 >5. 0=K�� >AK5BC;=DHG(I

¨�©h¶ UªuªS°�±£²��}©Z¹6tµ

��8�?Z=�8:PRA<F � 8:\GKQ¡mPRA<F�;IF1NkFSAZC£_LFGBI;7=WV 	�A<FG;DC�a��|M:BIEga�	�AZFS;DC�FGC�FS;DC�\SML9cCIB[8:KQ9RCIF1d�?Z=>ML9<J:FSB£;IMLA<;
=�8,?<=�8YP`AZFO�6A<BI8:;IKQFS9<9ZFkPRA<K�FG;DC#?<=>A<;�;�C^8:i<=QF:z´��8,~�ML;I;DFOEZA��L8:?UML9h;IF�C[BDMLAZ_LFkd)=�8 ~�BIM:9RCIK>oGBIF@E<FG;
E<FSAgfh?Z=�8:PRA<FG;#F C�FG;DC#BIFS;D?tM:9<;[8:iZ=>F�E<Fk9<MLNji<BDFSAgf�CIBIFGNji<=>FGNOFG9cC[;�E<F�C[FSBDBIFkK>Nk?tM:BDC^8Y9RCI;Sz � 8:BINkK
FSAgftTL=WV�A<9jC �`?<KQPRA<F
E<F1=>8��SML9ZF
FS;DC�\GFS=QA<KZE<F , ML9<;D]`A p
%��	� ]�
 - zX�Ly�;IA<B�_LFS9RAO=>F
v � E<HS\GFSNji<BDF ð���� �
p ��K>;I��r�8:9<8:JLFSNkFS9cC#�gM:=>AZCIK>ML9<;GT´v:w:wLxcy z}��8 ��8:iZ=>F�vgz ð ?<BIHG;IFG9RCIF�P`AZFS=>PRA<FG;#;DHSKQ;INkFS;�K>Nk?UMLBDC[8:9cC[;
E<F�=�8j�SM:9<F:z

�|A�~�8:KQCeE<F =>8%=QMg\S8:=>KQ;[8YCIK>ML9�EZF =�8)~�ML;I;DFlE<A§�L8:?UML90T�;DKQC[AZHSF,8:A�=�8:BDJLF:T£d�=WVX�6;�CjE<FO=�8s\ �:C[F
E<F�=�V n�=QF
E<F , ML9<;I]RA0TZ=>FS;�;IHGK>;INkFS;�E<F�NO8:JL9<KbC[A<EZF|HG=>FG_:HSFG;
;IML9cC
NkMLK>9Z;�E<FG;DCIBIA<\ C[FSAZBI;
PRA<F�\GF�PRA0V�KQ=>;
?tMLAZBIB[8YK>FS9cC��GC[BDF:z0��FS?UFS9<Em8Y9RCST´Em8:9<;�=�8l?m8YBDC[KQFj��MLBIE�E<Ah�L8Y?tML9}T};IAZB�=�V n�=QF#E0V , M:�`��8:KQE<M<TU=�8O~�M:;I;IF
;IFjBI8:?<?<BDMg\^]<F#E<Fj=>8O\ �YC[F�F C�\GFGCICIFj;IKbC[Am8�C[K>M:9s?<BDM�_LM`P`AZF@E<ML9<\#A<9<FjHG=>HG_Y8YCIK>ML9%E<Fj=WVX8Y=>Hu8gzUr�8:K>;|=�8
BIHSJ:K>ML9,FG;DC|?tFGAsE<FG9<;IHGNOFG9cC�?UFSA<?Z=>HSF�F C�=>F�BIKQ;IPRA<F�BIFG;DCIF�8:=QMLBI;�NOM`E<HSBDH:z

��



�W����� vgz ð ¥ ��AZFS=>PRA<FG;�CIBIFGNji<=>FGNOFG9cC[;
E<F�C[FGBIBDFeKQNO?UMLB�C^8:9cC[;�=>F�=>M:9<J@E<F�=�8j~�ML;D;IF�E<A��L8:?tM:90z
â�à�à
	2ß -©Û�Ü��$�������á��sÛ+à ]�Û+Þ ������� =�	�����á@� Õ6	��7�sÛ+à Ò�ÛqÝ
�YÜ�ß ÚyÝ

�P	���oÞAß
æSqë , �qÝc$#�����qß¤Úyßj$#�uÜ
	}á�ß

Úyß $�� �3�"	�*¿ß2Üjá�Ý
��ß
Úwp  OB��áoß

î1ß�� � � Ò2�qàyå
�"��Q�Ý

S3( C ï ��d� ��Þ!� Û7�§å
á@�}à�á��

ï©Û+ì�Û�Q�Ý *¿Û7���§ßVÚ�Ý �7�}å
� Û+à¥è�����Ü�Úyß8�
� $�ß� m Ý
����$sß8�æ2ë�U7U �qÝc$#�����qß¤Úyßj$#�uÜ
	}á�ß

Úyß $�� �3�"	�*¿ß2Üjá�Ý
��ß
Úwp  OB��áoß

Ò2�}à3�"��Q�Ý S3(sæ ï ��d� ��Þ!� Û7�§å
á@�}à�á��

ï©Û+ì�Û�Q�Ý *¿Û7���§ßVÚ�Ý �7�}å
� Û+à¥è�����Ü�Úyß8�
� $�ß� m Ý
����$sß8�æ2ë7C+é �qÝc$#�����qß¤Úyßj$#�uÜ
	}á�ß

Úyß¬ïbÛ�Qq�qÜYì3�
ï©Û7Qq�qÜYì
�så½Ó�Q�� S3( é  �Þ!��Û��oá��qà+á@� k�Û7Q�Qq����ÚyÛ *¿Û7���§ßVÚ�Ý �7�}å

� Û+à¥è�����Ü�Úyß8�
� $�ß� m Ý
����$sß8�æ2ë , S �qÝa$#�����qß7(Re ${p ×M�½á8Úyß

$#�x�3�"	�*¿ß2Üjá�Ý
��ßuÚwp â�Û}å
ÞAÛ����

ï©Û7Qq�qÜYì
�så½Ó�Q�� �2( ë  �Þ!��Û��oá��qà+á@� k�Û7Q�Qq����ÚyÛ *¿Û7���§ßVÚ�Ý �7�}å
� Û+à¥è�����Ü�Úyß8�
� $�ß� m Ý
����$sß8�æ2ë���S �qÝc$#�����qß¤Úyßj$#�uÜ
	}á�ß

Úyß m Ý3�oì
���oÛ
îj��'7���7�»åsQqß2àyå
Ó�Q��

�2( ç  �Þ!��Û��oá��qà+á@� ï©Û+ì�Û�Q�Ý *¿Û7���§ßVÚ�Ý �7�}å
� Û+à¥è�����Ü�Úyß8�
� $�ß� m Ý
����$sß8�æ2ëqë7U �qÝc$#�����qß¤Úyßj$#�uÜ
	}á�ß

Úyß m Ý3�oì
���oÛ
m Ý3�oì
�+��Û}å§Ó�Q�� �2( S î�Û�Ú
	���	� k�Û7Q�Qq����ÚyÛ *¿Û7���§ßVÚ�Ý �7�}å

� Û+à¥è�����Ü�Úyß8�
� $�ß� m Ý
����$sß8�æ2ëqëqç �qÝc$#�����qß¤Úyßj$#�uÜ
	}á�ß

ÚyßXk_Û�Q�Qq����ÚyÛ
k�Û7Q�Qq����ÚyÛ
ï©Û+ì�Û}å§Ó�Q��

S3(sæ -.�sÞ!�sá"	8� k�Û7Q�Qq����ÚyÛ *¿Û7���§ßVÚ�Ý �7�}å
� Û+à¥è�����Ü�Úyß8�
� $�ß� m Ý
����$sß8�æ2ëqëqç �qÝa$#�����qß7(Re ${p ×M�½á8Úyß

$#�x�3�"	�*¿ß2Üjá�Ý
��ßuÚwp â�Û}å
ÞAÛ����

Ò2�}à3�"��Q�Ý
k^���oÝ
Qq�}å½Ó�Q��

�2( C î�Û�Ú
	���	� ï©Û+ì�Û�Q�Ý *¿Û7���§ßVÚ�Ý �7�}å
� Û+à¥è�����Ü�Úyß8�
� $�ß� m Ý
����$sß8�

¨�°`ªk¶�tªSªS°`ªO±�°�s©<µ��g©m«�° O��0©<¯�©m¬�«
�´FS;7~�M:;I;IFG;6E<F
�|8:9<��8:K`FGC��Z8YJc8:NkKg\GMLA<BIFG9cC�=>F�=QML9<J|E<F1=�8�~�BIML9cC[KQoSBDF�E<FG;6?<=�8:PRA<FG;6�6A<B[8Y;IK>FG9<9<F

F C1E<F|=�8�NOFGB�EZFS; � ]<KQ=>KQ?<?<K>9ZFS;SzR��8�~�ML;I;DF�E<F���8:9<��8:K�;GV�FG;DC
\GBIFSAZ;IHSF�;IMLA<;�=�V�8:\GCIK>ML9kE<AONOMLAg_LFSNkFS9cC
M:BIK>FG9cC[H@	�A<FG;DC�a��|M:BIEga�	�AZFS;DC�E<Fj=>8O?<=>8:PRA<F�E<F#=�8kNOFGB�E<FG; � ]<K>=QK>?<?<KQ9<FS;Gz���8O~�ML;I;DFjE<Fj�Z8:Jc8:NkK�;IF
CIBIMLAg_LF�deA<9lFG9<E<BDMLKQC�M�
O=>FS;�E<FGAgfO?<=�8:PRA<FG;�9<F�;IF|E<HS?Z=�8:\GFS9cC�=WV�AZ9<F|?<8:B�BI8:?<?UMLBDC�de=�V�8:AZC[BDF�P`AZF�E<F
NO8:9<KQoSBDF|C[BDoS;
MLiZ=>K>PRA<F p ;IAZitE<AZ\GC[KQML9)MLi<=QK>PRA<F�y{zZ�´FG;
��8:iZ=>FS;�v`z v�F C�vgz�xjNOFG9RCIK>ML9Z9<FS9cC�E<FG;
;IHSKQ;INkFS;
EZFS;DCIBIA<\ C[FGA<BI;-E<F6\SFG;-E<FGAgf�~�ML;D;IFG;Sz1�´FG;£;DHSKQ;INkFS;´E<F�=�8�~�M:;I;IF�E<F��|8:9<��8:KLML9cC�H C[H�itFS8:A<\GMLA<?eHGC[AZE<K>HG;Sz
�6V�]<K>;�C[MLKQBIF
E<F�\GFS;�;IHSKQ;INkFS;�BIH _LoG=>F�A<9OJL8:?�;IK>;DNOKQPRA<F�d�?ZBIMufgK>NkKQC[H�E<F|�£ML��8:K0¤cAZ9O?<BDMg\^]<8:K>9k;IHGK>;INkF
?UMLA<BDB[8:KbC1i<KQFS9cC �YC�8:?<?m8YB[8YnQC[BIF|FGC
;DF�BIH _LHS=QFSB
E<FG;DCIBIA<\ C[FSAZB p ��KQ;I�Or�8:9<8:JLFSNkFS9cC|�gM:=>AZCIK>ML9<;GT<vYwLwLxcy{z
�69%F �tFGCSTmFS9cC[BDF#=WV�n>=>F�EZF��`]<K>�YML�RAsF C|=>8j?tHG9<K>9Z;IA<=QF�E0V�� �GA0T�=�8j�GML9<F�E<F�;IA<iUE<A<\ C[KQML9s;DF�\u8:BI8:\GCIHSBIKQ;IF
?<8:B#\GK>9<P�;DFSJLNkFS9cCI;�PRA<K�ML9cC�CIMLA<;eBIMLNk?<AhFS9�Nk�SNkF�C[FSNk?<;#8:Ah\SMLA<BD;�E<A�;IHGK>;INkFkE<F ð - w - T´MLA
E<8:9<;�AZ9�K>9cC[FGBD_Y8:=Q=>F�E<FlPRA<FG=>PRA<FG; �DMLA<BD; p ;DHSKQ;INkFOE<F ð�� � �cy z£��8s;IHGBIKQFl=�8)?<=QA<;#BDHS\GFS9cC[F,BDFSNkML9cC[F
d ð�� ����FGC ð�� � � M�
¦E<FGAgf¦~�MLKQ;jE<FSA`f ;IFGJLNOFG9cC[;�ML9cC�BIMLNk?<A0z7��F,JL8:?¦E<F)�-M:�Y8YK1;IF CIBIMLAZ_:F);IA<B
=QF#\GK>9<PRA<KQoSNkF#;DFSJLNkFS9cCSTtFG9�\SML9Z;IHSPRA<FG9<\SF@EZF�PRA<MLK£=>FG;��L8:?UML9m8:KQ;�ML9cC�iUFu8:A<\GMLA<?�KQ9c_LFS;�C[K-Em8:9<;|=�8

� (



�#vgz �����%�Z�6���<r����%�� �:� � 	�� �6� �����%��	��|�������s��� r�	������r����|� ¢£	����

�W����� v`z v ¥ ��AZFS=>PRA<FG;
C[BIFGNji<=QFSNkFS9cC[;
E<F�CIFSBIBDF�K>Nk?tMLB�C^8:9cCI;1=>F�=QML9<J�E<F�=�8�~�ML;D;IF�E<F#��8:9Z�Y8YK�z
â_à�à
	2ß -3ÛyÜ���$+�#����á"��Ûqà ]�ÛqÞ ����� � =�	�����á�� Õ6	��7�sÛ+à ÒyÛqÝ
�YÜ�ß Ú�Ý

�"	��#�oÞ�ß
æq��ê�� �}Ý[$#�����qß¤ÚyßL$��[Ü
	}áoß

Ò�Ý�Ú¤Úyßrk_Ûqà3�oì�Ý
k�Û�ß�� S
( ç ï �"d8� ��Þ!� Û7�§å

á@�}à�á��
Ö�ì�Ý3h�Ý *¿Û��"�oß�Ú�ßB]��}àyå

Qq���
æ8S7C}ç �}Ý[$#�����qß¤ÚyßL$��[Ü
	}áoß

Ò�Ý�Ú¤Úyßrk_Ûqà3�oì�Ý
â�à3�oß��3ïbÛ�Qq��� S
( ç ï �"d8� ��Þ!� Û7�§å

á@�}à�á��
Ö�ì�Ý3h�Ý *¿Û��"�oß�Ú�ßB]��}àyå

Qq���
æ8S7C}ç �}Ý[$#�����qß¤ÚyßL$��[Ü
	}áoß

Ò�Ý�Ú¤Úyßrk_Ûqà3�oì�Ý
â�à3�oß��3ïbÛ�Qq��� S
( ç ï �"d8� ��Þ!� Û7�§å

á@�}à�á��
m �sà
Q�� *¿Û��"�oß�Ú�ßB]��}àyå

Qq���
æ�ë�æ+æ �
��Û�ÜYì�ß Úyß�â�Þ>�}Þ!�

Ó��§ì3�sÞ>�
â�Þ>�}Þ!�
Ó��§ì
��Þ>�

S
( ê î1ÛyÚ2	�"	8� m '�ÝN�§ì�Ýyå
Ó�Q���à3�nOB�

*¿Û��"�oß�Ú�ßB]��}àyå
Qq���

æ�ë}ç+ç �}Ý[$#�����qß¤ÚyßL$��[Ü
	}áoß
Ò�Ý�Ú¤Úyßrk_Ûqà3�oì�Ý

ï©Û+à3�}à
Qq��� ��( ë ï �"d8� ��Þ!� Û7�§å
á@�}à�á��

Ö�ì�Ý3h�Ý *¿Û��"�oß�Ú�ßB]��}àyå
Qq���

æ�ë}ç , �}Ý[$#�����qß¤ÚyßL$��[Ü
	}áoß
Ò�Ý�Ú¤Úyßrk_Ûqà3�oì�Ý

]^�}à3Qn��� S
( ê ï �"d8� ��Þ!� Û7�§å
á@�}à�á��

Ö�ì�Ý3h�Ý *¿Û��"�oß�Ú�ßB]��}àyå
Qq���

?<BIHG?m8:B[8�C[K>M:9,E<F�\SFGC|HG_:HS9<FGNOFG9cC�;DK>;INkK>PRA<FYz

¨�©�®W«�¬�« O�°)±�°�¹�®�©��0²�°�± � � �´¾�`O¿ª��
�|F|=>8:BIJLFG;�;IHSKQ;INkFS;�ML9cC�HSJc8:=QFSNkFS9cC�FSAO=>K>FGA�;IA<B�=�8�\ �YC[F|	�A<FS;�C1E<Al�L8:?UML90z`��V�FS;DC�;IFGA<=>FGNOFG9RC

BIHS\GFSNkNOFG9cC�P`A}V�A<9ZFk�GML9<F@E<F@;DA<iUE<A<\GCIK>ML9�PRA<K7=QML9<JLF�=�V n�=>FeE<F , ML9<;I]RA �DA<;IPRA0V�d , ML�R��8:K>EZM,8,HGC[H
E<HS\GMLAZ_LFGBDCIFOEm8Y9<;�=�8lNkFSB�E<A��L8:?UML9 p ��K>;D��r�8Y9m8:JLFGNOFG9RC#�`ML=>AZCIK>ML9Z;ST´vYwLwLxcy{z0��8 ;IA<iUE<A<\ C[KQML9�8
\SMLNkNOFG9<\SH)KQ=��§8�A<9 NkK>=Q=>K>M:9�E0V�8:9<9ZHSFS;GT�F Ck=�8�?<=�8YP`AZF%E}V 	��R]<M:CI;I� ;SV�FS;�ClFG9Z~�ML9<\GHSF�EZF ð wh�RN
FS9c_`K>BIM:90z���FS?ZA<K>;GTm\SFGCDC[F��SM:9<F�8@FG9<JLFS9ZE<BIHeE0V�K>Nk?tMLB�C^8:9cCI;1;IHGK>;INkFS; p ��8:iZ=>Fevgz �Ry z

) ' &(' ) -/.10	� L �1IA.M7:.1I ;=0 B�6EKA0 ;=4(K��

, K>;�C[MLBDK>PRA<FSNkFS9cCSTL=�8�;DK>;INkK>\GKQCIH1\SBDA<;DC[8:=>F�8�?<BIM�_:MgPRA<H�E0V�K>Nk?tM:BDC^8Y9RCI;6E<HSJ��YC[;�8:Al�L8:?UML9 p _:MLK>B
=�8��-8:i<=>F�vgz �:y z
�´FS;,CIBIFSN�i<=>FGNOFG9RCI; E<F�C[FGBIBDF�E<F�\SF�C �`?tF�;DML9cCsEZ�<;)d¦=�V�8:\S\GMLNOM`Em8YCIK>ML9�E<F�=�8
\SML9c_LFGBIJLFS8:9<\GF�E<FG;�?<=>8:PRA<FS;�?m8YB�\GFS=Q=>F
PRA<K�9<F�?<=>M:9<JLF
?m8:;GzR��AO�|MLBDEOE<F , ML9<;I]RA0TR=QFS;�HG_:HS9<FGNOFG9RCI;
\SBIAZ;DC^8YAgf ;IM:9RC�=QF BIHG;IA<=bC^8YCjE0V�AZ9<F)\SML9c_LFGBIJLFS8:9<\GFs9<M:BINO8:=>FOFGC�BIFG;DCIFS9cCkFS9Z~�MLAZK>;ST-E<F,NkHS\u8Y9<K>;DNOF
K>9c_LFGBI;IF�F C
=>F�=>ML9<J�E<F�\^]<F _:8YA<\^]<FSNkFS9cC�E<F�9m8Y?<?tFG;Sz � =QA<;1=>M:K>9 8YA)�gA<E0TZM�
,=>FG;1=>KQNOKbC[FS;�E<F�?<=�8:PRA<F
E<FG_`K>FG9<9<FG9RC�?Z=>A<;|MLi<=>KQPRA<FS;|?m8:B�BI8:?<?UMLBDC�8:A�NkMLAZ_:FSNkFS9cCuTU=>FG;�HG_:HS9<FGNOFG9cC[;�HG_:ML=>A<FG9cC �DA<;IPRA0V�d,=�8
;IA<B�~�8:\SF1F C7_LFGBI;�A<9@NkHS\S8:9<K>;DNOF�E<F�C �`?UF
\SMLA<=QK>;D;[8:9cC p ��KQ;I�#r�8:9<8:JLFSNkFS9cC��`ML=>AZCIK>ML9Z;ST:v:wLwLxcy{zLrs8:K>;
E<A�~�8:KbC@E<F%=>FGA<B�=>M`\u8:=QK>;[8�C[K>M:9�?tFGA�?ZBIM:~�ML9ZE<F:T�E<FG;O;DHSK>;DNOFG;OEZFsNO8:JL9<KbC[A<EZF,NOMLKQ9<;@K>Nk?UMLBDC[8:9cC[F
p�� - TX�Ly�?UFSAg_LFS9cC,\S8:A<;DFSBlEZFS;lEZHSJ.�YCI;O;DHG_:oSBIFG;Sz
�´F%;IHGK>;INkF%E<F ��MLitF%FS;�C =WV�A<9§E<Fs\SFS;O;IHGK>;INkFS;
E<FS;�C[BIAZ\GC[FGA<BI;Gz

ÄR�



�W����� vgz�x ¥ ��AZFS=>PRA<FG;�CIBIFGNji<=>FGNOFG9cC[;
E<F�C[FGBIBDFeKQNO?UMLB�C^8:9cC[;�=>F�=>M:9<J�E<F�=�8�~�ML;D;IF�E<F#�Z8:Jc8YNOKWz
â�à�à
	2ß -©Û�Ü��$�������á��sÛ+à ]�Û+Þ ������� =�	�����á@� Õ6	��7�sÛ+à Ò�ÛqÝ
�YÜ�ß ÚyÝ

�P	���oÞAß
æn��ê7U �qÝc$#�����qß¤Úyßj$#�uÜ
	}á�ß

Ò�Ý Ú?Úyß $#���3�"	�*¿ß2Üjá�Ý
��ß
Úyß8Ö�ì
��h3�

íIß�à
��Û�Q�Ý �2( ë}å
S3( é

ï ��d� ��Þ!� Û7�§å
á@�}à�á��

m �}à�áoÛ *¿Û7���§ß Úyß Ò2�}å
�7�}Þ!�

æS7C7C h3���sß¬Úyß?ïbÛ�Q�'+Û â�à3�oß��©×PÚyÛ , ( ë ï ��d� ��Þ!� Û7�§å
á@�}à�á��

m �}à�áoÛ *¿Û7���§ß Úyß Ò2�}å
�7�}Þ!�

æSqëqç h3���sß¬Úyß?ïbÛ�Q�'+Û î1ß�� � �©ïbÛ�Q�'qÛ �2( ê î�Û�Ú
	���	� m �}à�áoÛ *¿Û7���§ß Úyß Ò2�}å
�7�}Þ!�

æ2ë+é�U �
��	9*¿ß�Üjá�Ý
�oßRÚyß m �}à3�}å
���nO)�

í��oß8��á m �}à�á�Û �2( ë ï ��d� ��Þ!� Û7�§å
á@�}à�á��

m �}à�áoÛ *¿Û7���§ß Úyß Ò2�}å
�7�}Þ!�

æ2ë7C�U �qÝc$#�����qß¤Úyßj$#�uÜ
	}á�ß
ÚyßXtRÛ7�oÛ

tRÛ7�oÛ}å§Ó�Q�� �2( ç -.�sÞ!�sá"	8� m �}à�áoÛ *¿Û7���§ß Úyß Ò2�}å
�7�}Þ!�

æ2ë��qé �qÝc$#�����qß¤Úyßj$#�uÜ
	}á�ß
× �§á¡Ú�ß ${p � $sßdÚyßFk^��åÜYì
� � � � �sÞ>�

k^�+ÜYì
� � � � ��Þ!�
ï©Û+ì�Û}å§Ó�Q��

�2( é -.�sÞ!�sá"	8� m �}à�áoÛ *¿Û7���§ß Úyß Ò2�}å
�7�}Þ!�

)+' &('�� � KA.�� 
 K5.10 0 �1DH0=7:.10?>5.10 ;�6EK5B ;=.1KA6E0��5DH0 ;=G(6�D 
+K5.10

�´F�;DHSKQ;INkF�=>F%?<=QA<;OEZFS;DCIBIA<\ C[FGA<B,FS9�?UFSB�C[FG; d�=>8�~�MLKQ;OEZF�i<KQFS9<;OFGC EZFs_`K>FG;lFS;�C ;DA<BD_:FS9RA
8YA��L8Y?tML9)FG9 ð�� v:xZz<�#V�A<9ZFeNO8:JL9ZKQC[AZE<F %��	� ] 
 - T � T<=�V�HS?<KQ\SFG9RCIBIF�E<A���BIFu8�C���8:9cC[Mk��8:BDCI]<PRAm8:�:F
FG;DC#=>M`\u8:=QK>;DH��
	�����������������-;DA<Be=�8,~�ML;I;DFOE<Fl�Z8:JL8:NOKWT}Em8Y9<;#=>8%i<8:K>F@E<Fk�£ML�c�LM<z � =>A<;eE<F ð �Rv,wLwLw
?UFSBD;IML9Z9<FS;)ML9cC,C[BDMLAZ_:Hh=>8�NkMLBDC,F C)=>FG;l_`K>=>=QFS; EZF��-ML�c�:M§F C ��ML�:M:]m8:NO8�ML9cC)HGC[H�;DHG_:oSBIFGNOFG9cC
CIMLA<\^]<HGFS;Gz<|9OK>9<\GFS9<EZK>F�;SV�FS;DC�HSJc8Y=>FSNkFS9cC�E<HG\S=�8YBIH�FGC�FS;DC�BIFG;I?UML9<;[8Yi<=>F�E<A ?<=QA<;�JLB[8:9ZEO9<M:Nji<BIF�E<F
NkMLB�C[; p ��K>;D�,r�8Y9m8:JLFGNOFG9RC��gM:=>AZCIK>ML9<;GTmv:w:wLxcy z

�9�F fgFSNk?<=QFl9<M:C[8:i<=QFOE<FO\SFOP`AZF =�V�8:\GCIKQ_`KQCIH�;IK>;DNOKQPRA<FO=QK>HGFld%=�8s?Z=�8:PRA<FkE0VX	��R]<MYC[;I�h?UFSAZC
FG9<JLFG9<E<BIFGB-FG;DC£BIFG?<BIHG;IFG9RCIH�?<8:B�=>F7;DHSK>;DNOF�E<F�	��RA<;D]<K>BDK�Tu;DA<BD_:FS9RAj=>F ð v �DA<K>=Q=>FGC ð���� xgz���8�NO8:JL9ZKQC[AZE<F
EZFj=�V�HG_:HS9<FGNOFG9RC�8lHGCIHjNOFG;IA<BDHSFjHGJc8:=QF�d - T �OF C�KQ=£FG;DC�=>8O\S8:A<;IF�E<F�v:x ð NOMLB�C[;�FGC�E0V�AZ9�NOKQ=>=>K>8:BIE
EZF�E<ML=Q=�8:BD;@E<F�?UFSB�C[FYz��´F%;IHSKQ;INkF�8hFSA�=QK>FGA d � w��RN d�=WV 	�A<FG;DCOE0V , ML�R��8:K>E<MhFGCO~�AZCl8:=>MLBD;�=>F
?Z=>A<;�JLBIM:;|;DHSK>;DNOFeE<FG; ð �k8:9<9<HGFS;|?<BIHG\SHSEZFS9cC[FG;Sz´�´FeJLBIML;�E<FG;�E<HGJ.�YC[;�M`\S\u8Y;IK>M:9<9<HS;�~�AZC|BIFG\SFS9Z;IH@d
	��RA<;D]<K>BDK�T´d � � �RN 8:A�;DA<E�EZFk=WV�HG?<K>\GFS9cC[BDF:z���F CICIF�n>=>F@8 H C[H�;IFG\SMLAZHSFkEm8:9<;�A<9�?<BDFSNkK>FSB|C[FSNk?<;
?<8:B�=QF�;IHGK>NkF�?<AZK>;�~�AZC�E<FG_Y8:;�C[HGF�?m8:B�AZ9 C[;IAZ9m8:NkKtF C
?m8:B�E<FS;
KQ9<\SFG9<E<K>FG;1;IAZBD_LFG9RA<;�FS9<;DA<KQCIF p ��K>;D�
rs8:9m8:JLFGNOFG9cC��`ML=>AZCIK>ML9Z;STmvYwLwLxcy{z

�´F�v � E<HS\GFSNji<BDF ð���� �<TL=QF�;DHSKQ;INkF�EZF , ML9<;I]RA0TRE<F�NO8:JL9<KbC[A<E<F % �	� ]�
 - TX�gTR8�FSAO=>K>FGA�Em8:9<;
=>8j~�ML;I;DFeEZA��L8:?UML90z��6=QMLK>JL9ZH�E<F ð:ð w@�RN'd@=�V���;�C�E<F�=�8@\ �:CIFe�|MLBDEsE<F , ML9<;I]RA0T�KQ=´8@HGC[HeBIFG;I;DFS9cC[K
;DA<B�=WV�n>=>F�?<BDK>9<\GK>?m8:=QF�\SMLNkNkF�8:A��gA<E�E0V , M:�`��8:KQE<M<ztvk?UFSBD;IML9Z9<FS;�M:9RC�HGCIH#C[AZHSFS;�FGC�v:�:wOi<=QFS;D;IHSFG;Sz
��F�;IHSKQ;INkFj8lHGJc8:=QFSNkFS9cC�EZHGC[BDA<KQC�MLA�FG9<E<MLNkNl8YJLH ð v � i���C[K>NkFS9cCI;ST}v � BDMLAZC[FG;�FGC � ?UMLBDCIK>ML9<;�E<F
_:MLK>FG;�~�FGBIBDHSFS;Gz`��9OE<HS?ZKQC�E<F�;IML9kK>Nk?UMLBDC[8:9<\SFYTLK>=Z90VX8�\u8YA<;IH�PRA<F�E<FG;�EZHSJ.�YCI;�=>K>NkKQCIHS;-FGC�\SFS=>8�FS;DC�FS9
8Y\S\SM:BIEs8�_:FS\e\SF�PRA<K´FS;�C�M:i<;IFGBD_LHe?UMLA<B
E<F�C[FG=>;�HG_:HS9<FGNOFG9cC[;�=QMg\S8:=>KQ;IHG;�Em8:9Z;�=>8j~�ML;I;DFeEZA��L8:?UML90z

Ä��



�#vgz �����%�Z�6���<r����%�� �:� � 	�� �6� �����%��	��|�������s��� r�	������r����|� ¢£	����

������� vgz � ¥ ��A<FG=>PRA<FS;
CIBIFSN�i<=>FGNOFG9RCI;�E<F�C[FSBDBIF�K>Nk?UMLBDC[8:9cC[;1FG9s=QK>NkKQC[F�E<F�?<=>8:PRA<F�E0V 	��R]<M:CI;I��z
â_à�à
	2ß -3ÛyÜ���$+�#����á"��Ûqà ]�ÛqÞ ����� � =�	�����á�� Õ6	��7�sÛ+à ÒyÛqÝ
�YÜ�ß Ú�Ý

�"	��#�oÞ�ß
æ8S�U7U �}Ý[$#�����qß¤ÚyßL$��[Ü
	}áoß

Úyß8Ò�ì�Û+à3���
Ò�ì�ÛqàN���så½Ó�Q�� ��(VC  �Þ!��Û��oá��}à�á@� ï©Û+ì�Û�Q�Ý Ó�Q�ì�Ûqá��"Q

æ�ë}ç�ê �}Ý[$#�����qß¤ÚyßL$��[Ü
	}áoß
Úyß�Ö)����ß m �}Þ�Ý
�

m �}Þ8Ý3� îj�»å
�"��Q��

��(VC -.�sÞ!�sá"	� k�Û�Q�Qq����ÚyÛ Ó�Q�ì�Ûqá��"Q
æ�ë , ç Ó�Ý�ß�§á_ÚyßX]������7��á@� ]����+����á�� ��(VC  �Þ!��Û��oá��}à�á@� k�Û�Q�Qq����ÚyÛ Ó�Q�ì�Ûqá��"Q
æ�ë�S7U î1ß���Ü�ß2à�á"�@��$�ß_ÚyÝ ����å

� Û+à
]���ì�Ûqà
Qq���
Ö�ì�Ý3h�Ý

��(|�  �Þ!��Û��oá��}à�á@� k�Û�Q�Qq����ÚyÛ Ó�Q�ì�Ûqá��"Q
æ�ëqë7U �}Ý[$#�����qß¤ÚyßL$��[Ü
	}áoß

Ò�Ý�Ú�å§Ó�Ý�ß8�½á)ÚyßLk�Û�Q�å
Qq����ÚyÛ

k�Û�Q�Qq����ÚyÛ
]^�}àN�§ß�»å§Ó�Q��

��( S  �Þ!��Û��oá��}à�á@� Ö�ì�Ý3h�Ý Ó�Q�ì�Ûqá��"Q

�69Z¡<90T´=>F ð - �I8Y9R_`KQFSB ð���� �gT0=�8 �GML9<F@NkHGCIBIML?UML=>KbC^8:KQ9<FeE<F �|MLiUF a�	�;[8:��8)8,HGC[H�;DFS\SM:A<HSFk?m8:B
A<9 _`K>ML=QFS9cC�CIBIFGNji<=>FGNOFG9cC1E<F�CIFSBDBIF:z<��V�FG;DC�=WV�H _LHS9ZFSNkFS9cC�;IKQ;INkK>PRA<F�=>F�?Z=>A<;1EZHG_Y8:;DC[8YC[FGA<B1E<FG?<A<KQ;1=>F
��BDFu8YC ��8:9cC[M���8:B�C[]<PRAm8Y�:F1E<F ð�� v:x�FGC�K>=RFS;�C7=>8�\S8:A<;IF�E<F � �cwLw�NOMLB�C[;GT:v � wLwLw�i<=>FG;I;DHS;7F C7xLw:w�wLwLw
;[8:9<;�a�8:iZBIK>;Gz��6V�KQNO?m8Y\GC ¡m9<8:9<\SKQFSB)FS;�C%FS;DCIK>NkH�d ð �:w¦NOKQ=>=>K>8:BIEZ;kEZF�E<M:=>=�8YBI;Sz���V�A<9<FhNl8:J:9<KQCIA<E<F
NOMLKQ9<;�KQNO?UMLB�C^8:9cC[FePRA<F�=>FG;�?<BIHG\SHGE<FS9cC[; p
%��	� ]�
 - TXvLy{T}=�8k~�8:K>i<=QF#?ZBIM:~�ML9ZE<FSA<B�EZFj=�V�]c�g?UM`\SFS9cCIBIF:T
=�8�BDA<?ZC[AZBIF�FS9,;DA<BD~�8Y\SF�E<F�=>8#~�8:K>=Q=>F�FGC
d�C[B[8u_:FSBI;
=QF�\SFG9cC[BIF�EZF0�|MLiUF:TgFGC�=>FG;1K>9Z\SFS9ZE<K>FG;1BIHG;IA<=bC^8:9cC[;
F fg?<=>KQPRA<FS9cC)\SFG?tFG9<Em8:9cCs=>FG; K>Nk?tM:BDC^8Y9RCI; E<HGJ.�YC[;,M`\S\S8:;IKQML9<9<HG; p ��K>;D� r�8:9<8:JLFSNkFS9cCs�gM:=>AZCIK>ML9<;GT
v:wLwLxcy{z

! � ! � !e$´/�$ &,/ &,��")"������ ���
	������������� 	������������ ��� 	���������� ���
�����! ����"�! ��

) '*)+',& -/.10?6 �10=.14(K�� >$# G � 0�. 6�L 4 ;=DHG(I >A. 7:G(KAL(.M7:.1I ;=0��G 6=;=0 >5K&%('*)�+ ,
-/. I5.<; .<; - D10 . I5.<;

2�3�4657468:9*;<9>=*5<?A@B?C4�8:9*DFE*?�8A?�GIHJ4LKM9*NOH64�GBPCQ�?C464O57H6?R;TSU9*VF46?CNWEX3XHJ579*GY?�H:;ZS[P�H6DB@B?�@B?�4A8:9*DFE>?�\
8A?�G]H64�@BD�469>;�9^Q�Q_3>4O5<9*GFGBPC4�`a3XN�@B?C4�P�E*P�GB?C8:?CGIHJ4b4657468:5<c]DB?�4�@B?d8A3>=*GB5eHJDB@B?f46D  463>8A?�GIH�5<8:`g9*Nh\
Hi3>GIHJ?Xj�klDYm*3X`g9*Gonp46DB5eHJ?A3>Dq4OPC57468:?A8:?CDBNWHJNO5<?CNd@F?srbt>9*=*9*uX?CG^\vGa3>G]VBDxwzyf9*V{?>n}|>~*�*��8A9*NWHJ4J�d@FD
���L� 3>GIE�5<?�N ���*�*� n�DBGY`BN69 � ?�H�3�@FPC8A3>N6NOP
c]DB5�Q�9*GB4O5<4OHJ3>57H���=*N63>GB@B?�8A?�GIH�3>8:PC;<579*N6?�Nd;<?A4Ot�4OH6�C8:?
@�SU9>VB46?�NOEX3XHJ579*G�4O5<468:9*;79*=*5<c]DB? � 3>`{9*Ga3>574Cj{�fG�=>NJ3>GB@�GF9*8$VBNO?�@B?$4O5<4O8A9*=>NJ3>`B�F?C4�@BP�@B5<P�4d�
;TSUP�HJDB@B?
@B?C4b8A9>DFE*?�8A?�G]H64�KM9*NOH64b9>G]HbP�HJP�5<GB4WHi3>;7;<P�4�@B?�Kz3 � 9*G���QC9*D^E^NO5<N�DBGF57KM9*NO8AP�8A?�G]H�HJ9*DFHb;7?�HJ?CNON65eHJ9*57N6?
� 3>`g9>Ga3>5<4�wTyd5<GF9*46�B5eHi3Fn ���*�*� n>k�9*5B?�H�3>;ZjenI�X�*�*�*3Fn[V�n>��D � 57��3>NJ3l?�H�3>;ZjenI�X�*�>~]��jI�lS[?C4OH�;7?��l3XH65<9*GB3>;B��?�\
46?_3XN6Qi�:�1GB4OH657HJD^HJ?�KM9*N!��3>NWHJ�A�^QC57?CGBQ�?b3>GB@:�l5<463>4OH6?CN� !N6?�E*?CGIH65<9*G�wT�b�h�����!c]DB5�3dP�;¡3>V{9*N6P�QC?�N6P�46?C3>D

¢*¢



�������g�^j ��� � DB?C;7c]DB?C4�HJNO?C8$VB;7?C8:?CGIHJ4�@F?�H6?CNON6?�5<8:`g9>NOHi3XG]H64�@B?dH1t�`g?�QCNODB4OHJ3>;Zj
�������	� 
���	����������������� ����� ������� � ��� � ���  !��������� "��$#�%�&� '(#�)�	���*�+�
,	-$./, 0 %��&12�34��#�%*�5'(�768��12# ����9�� -/: ; < %�=	�>���+?@��%)A�����B��� CED #�9�# FG�H�*��%�%��
,	-$.�I 0 %��&12�34��#�%*�5'KJ ��L������  !��LB#/# M : N O �+?P�$%*���$����� < � D �$L�# FG�H�*��%�%��
,	.�,	Q 0 %��&12�34��#�%*�5'KJ ��L������ ��L������ "��	�(A9@��L�# M :�, O �+?P�$%*���$����� < � D �$L�# FG�H�*��%�%��
,	.�,	Q O ���5'(�7"(��L��$%���RS���T� "(��L��$%���RS���T� M :�, U ��'���%��	� VXW�#/� D #(AY L����/�[Z\� FG�H�*��%�%��
,	.�N�N 0 ���/���/�*#����]'(�]" D �^A�T��9@��%�� " D ���T��9/�$%��_ �$����� I/: .a`I/: b U ��'���%��	� VXW�#/� D #(AY L����/�[Z\� FG�H�*��%�%��
,	.�N�b �c#d����%�'e'(� < ��RS���T� VX�^����A < ��RS���T� I/: - O �+?P�$%*���$����� VX���/LB� FG�H�*��%�%��
,	.�N M �c#f�c�$%�'d'�� < ���/�$� VX�^����A < �$���$� M : g < %�=	�>���+?@��%)A�����B��� VX���/LB� FG�H�*��%�%��
,	.$g�; �c#f�c�$%�'d'hJ Oji # VX�^����A Oji # M : g O �+?P�$%*���$����� CED #�9�# FG�H�*��%�%��
,	.$g/, �k�lJ Y #��	�)�m'(�n"(�$�^A�����T� ���o� D �^A"(�������$�T� I/: . U ��'���%��	� V5���B�*� FG�H�*��%�%��
,	.�QBg 0 %��&12�34��#�%*�p'(� < ���)A���$%�� < �$�)���$%�� M : N < %�=	�>���+?@��%)A�����B��� CED #��$��LB#�A" D ��L$��LB#

FG�H�*��%�%��
,	.�QB- 0 %��&12�34��#�%*��'���q�#�L�#��rq�#�L�#�� M :�, < %�=	�>���+?@��%)A�����B��� CED #�9�# FG�H�*��%�%��
,	. M Q �c#s�o��%��$�t'��t�o�u?P�&A�����/�*#����X'hJ Oji # O �)#�A _ ���B�*�$AY L�� I/: . U ��'���%��	� CED #�9�# FG�H�*��%�%��
,	. M - 0 %��( D �v'(�w���x 	 ���'KJ Oji # Y � D ���T�

Oji # Y � D ���T�VX���/L[�$� M : ; U ��'���%��	� CED #�9�# FG�H�*��%�%��
,	.$.Bb 0 %��&12�34��#�%*�x"�#@'y'(�_ W$�$��� _ W��$�$�$AzVX�	��c�$�B9/# M : N < %�=	�>���+?@��%)A�����B��� VX���/LB� FG�H�*��%�%��

�R@B5<8:?CGB4O5<9*GqGa3XH65<9*Ga3X;<?>j��bGB?s`BNO?C8:5<��N6?
P�Hi3>`{?s3RQC9*GB4O5<4WHJPs?�G ;ZS[5<GB4WHi3>;7;¡3XH65<9*G�@F? � �|{>~R4OHJ3XHJ579*GB4
@F5<46`{9*4OPC?���;<3R46DFNOKz3>Q�?�@BDY469*;Tn�@F?s469*NWHJ?���Q�9*DFE�N657N�;7?�m*3>`{9*G�j"��?s`BN6?�8A57?CN N6PC4O?_3>D ?�4OH�3>`F`g?�;<P
y�t>9*46�B57G^\1GF?�H1� 9*N6u wTyl\1GF?�H���ng9P}�y�t*9*4O�B5<G�@BPC4O5<=*GB?�~�8:9*DFE*?�8A?�GIHlKM9*NWH�~�?�G m*3>`{9*Ga3>574Cj{��3>GF4�DBGB?
4O?CQ�9*GB@B?�P�Hi3>`{?>n�DBG `B;<3>G @oSU57GB4OHJ3>;<;<3XHJ579*G @�S 3XDFHJNO?C4
4O5<4O8A9*=>NJ3>`B�F?C4s3qP�HJPR8A574A?�G 9�?CDFE�N6?�QC?�HOHJ?
KM9>5<4W\vQC5p`{9*DBN�`{?CN68:?�HOHJNO?�;TSUP�HJDB@F?�@F? `BNO9*Va3>VF5<;<5eHJP�4�@�SU9�QCQ�DBN6NO?CGBQ�?�@B?�4f4OPC57468:?C4b46DBNb;<?�;<9>GB=LHJ?CNO8A?Xn
3XDs8A9�t>?CG�@B?�;<3 Q�9*8A`FN6PC�F?CGB4O5<9*G�@BD
`B�BPCGF9*8A��GB?d4657468:5<c]DB?Xn�?�H�`{9*DBN�Q�9*8:`B;<P�HJ?CN ;¡3�Q_3>NWHJ?lGB3XHJ579X\
GB3>;<?�@B?�;TS 3X;<P_3L4O5<468:5<c]DB?Xn{3>D�8:9�t*?CG�@B?�;TSUP�HJDB@B?�@B? ;¡3�=*PCGBP�NJ3XH65<9*GR@BD�8:9*DFE>?C8:?CGIHlKM9>NOH_j{ �3>N68:5
@oS 3>D^HJN6?�4�N6P�46?C3>D��gn�;<? yd5<Va3XG^\hy�t*9>46�B57G�GB?�H1��9*NOuYwzy�57u*\1GB?�H���NJ3>4O46?C8�VB;<?L|>|*�AQ�9*DB`B;7?C4l@F?$4OHJ3XHJ579*GB4
c]DB5a4O9*GIH�5<GB4WHi3>;7;<PC4 �d;¡3�46DFNOKz3>Q�?b@FD:4O9*;B?�H�3XD�KM9>GB@�@B?�`BDB5eHJ4!@B?�KM9*N63>=*?>j>yd5<Va3>GL@FPC4657=*GB?t~�`BNO5<GBQ�5<`{?
?�464O?CGIHJ57?C;4~d?CG�m*3>`{9*Ga3>574�wTyd5<GF9*46�B5eHi3Fn ���*�>� nBk�9*5p?�Hl3X;Zjena�>�*�>�*3Fn[V�na�aD � 57��3>N63$?�Hf3>;Zjena�X�*�>~]��j

¢|�



� �^j 2��������!�W��������k�� m>k� ��d� ��� 2������	�d�f�
�����R�������d��d��������� ���d���

���������

2p?�4 � �|{>~A4OHJ3XHJ579*GB4b469*GIHd57GB4OHJ3>;<;7PC?C4�4ODBNlHJ9>DFHl;7? H6?CN6NO57H69*5<NO? 3_E>?CQ$DBGF?$8
3X5<;<;7?�@B?�� � u]8Rn{QC?
c�DF5}`{?CNO8A?�H�3X5<GB4O5p@�SU?�GBN6?�=*5<4WHJNO?CNb@a3>GB4b;¡3��C9*GF? P�`B5<Q�?CGIHJN63>;<?�@�S[DBG�4OPC5<4O8A?�Q�N6DB4WHi3>;}@B?�8
3>=>GB57H6DB@B?
46DB`{PCNO5<?CDFN6?�9*D�PC=I3X;<?�� � ;<?�8:9*DFE>?C8:?CGIH�@BD:469*;FQC9*NON6?C4O`g9>GB@a3>GIH_j]2p?�4�4O5<4O8A9*=>NJ3>`B�F?C4bwTyl\1�l��� �I� �
469*GIH:��HJNO9*5<4�QC9*8:`g9>4J3>GIHJ?�4L?�H�P�Qi�a3>GIHJ57;<;<9>GBGB?CGIHL;TSU57GFKM9*NO8
3XH65<9*G � � �*��r��>j!�1;74$?CGFN6?C=>5<4OH6N6?�G]H�DFG
P�E*P�GB?C8:?CGIH�4O5�;<?�8A9*D^E*?C8:?CGIHA`g?�N���D @BPC`B3>464O?�DBGB?�EX3>;<?�DBN�@B?��! #"%$'&'(*)�+-,.&'(
?�HA4CSU3>N6N0/�HJ?�GIH
3>`BN6��4�{*��4 @�S[?CGFN6?C=>5<4OH6N6?�8A?�G]H�@�S[DBG 4657=*Ga3>;"GF?:@FPC`a3>4O4J3>GIH�`a3>4�"%$'&'12)�+-,.&'(�j�2�3�N6P�469*;7DFHJ579*G�@B?�4
4OHi3 HJ5<9>GB4�?�4OH!@F?
"3 4"5$ &'6 )�+-, &'( ?�H"Q�?C;<;7?C4h\1QC5]463XHJDBNO?CGIH!4O5^;TS 3>Q�QCP�;<PCN63XHJ579*G�@BD$469>;^@BP�`a3>4O46?��.$�)�+7, &'( j
2}3 N6PC`{9*GB4O?�@B?�4�5<GB4WHJNODB8A?�GIHJ4�?�4OH�`B;<3XHJ?b@B?d��� {*�$r8��?�H�?C4OH�3>D^\1@F?C;¡� 3>`B`BNO9��F578
3 HJ57E>?C8:?CGIH QC?C;7;<?
@�SUDFG!9a;eHJNO?�@B?;:�DFHOHJ?CNW��9>NOHJ�on�� {L`{9*;<?�4�?�H�@B?dKMNOPCc]DB?CGFQC?�@B?�QC9*DB`FDBN6?�PC=*3>;<?d�u{*��r8�>j�2!SU�F9*N6;79*=*?
@B?C4!8:?C4ODBN6?�4"?C4WH�QC9*GIHJNO9*;<P�?�`a3XN"DBGL4657=*Ga3>;�<�  ��?�H!?�4OH�`BNOPCQC5746?�� � 8A4O?CQ�`BNO�C4�wzyd5<GB9*4O�B57HJ3Fn ���*�*� ��j

��9*DB4�Qi�a3XQCDBGB?�@B?C4�4WHi3XH65<9*GF4Cn{DBGB?�QC3>NJ3XQ�HJP�N6574J3XH65<9*GR=*PC9>H6?CQi�BGF5<c]DB?L3:P�HJP�?>=g?CQ�H6DBPC? � DB46c]D�SU�
�>��8 @F?f`BNO9>KM9*GB@F?CDBN�n]KM9>DBN6GB5746463>GIH�3>57GB465a;7?C4�EX3>;<?�DBN64 �F ��/@B?�HJ?�4OH 4OHi3XGB@a3>NO@
@B?b`gP�GBP�H6NJ3XH65<9*Gon�;7?C4
E>3X;<?CDFN64�@F?d@B?CGB4O57H6P>nF;7?C4 `BN69.9B;<4�@B?fE^5eHJ?�4646?d@F?C4�9*GF@B?C4�@B?lQC9*8:`BN6?�464O5<9*G�?�H�@B?dQ�5<4J3X5<;<;7?C8:?CGIH�?�H�;7?C4
;<9*=*4�4OPC@B578A?�G]HJ3>5<NO?C4�j?�}9*DFH6?C4�;7?C4�5<GFKM9>N68A3XHJ579*GB4d469>G]H$3>QCQ�?C4O465<VF;<?C4 46DBN ;<?���?�VA@CB � � 	ADFE�EHG�G�G�IKJML
N ���OIQP��� � �RITS �.I UOV

�XWZY[�\�3���

2p?�4s|*|*� 4OHJ3XHJ579*GB4:4657H6DBPC?�4s?CG `BN69>KM9>GB@B?CDFN
469>G]H
?CGFKM9>DB5<?�4
� `F;<DB4:@B? � �*�q8�j��!HAHi3>GF@B5<4
c�DF?$;<?�4�4OHJ3XHJ579*GB4l@F?Lyl\1GB?�H�469>G]H�5<GB4WHi3>;7;<PC?�4f4ODBNd@B?�4�465eHJ?C4l46PC@F5<8:?CGIHi3>57N6?�4lPC`B3>5<4�ng;<3
`B;<DF`a3>NOHf@B?�4
4OHi3 HJ5<9>GB4 @F?
yd5<u*\vGB?�H 469*GIH�@B5<4O`g9*4OPC?�4�46DFN�@BDqN69�Qi�B?CN 9*D @B?�4�4O57HJ?�4�4OPC@B578A?�G]HJ3>5<NO?C429aGB4�j"��?�;¡3��
Q_3>DB4O?A@F?A;<3�E>9^QC3XHJ579*G �a3>DFH6?�\14O?CGB4O57H657E�57H6PL@B?AQ�?ANOPC4O?_3>D�j}2!S[5<GB4WHJN6DF8A?�G]HJ3XHJ579*G @B?Ay�57u*\1GB?�H ?�4OH ;¡3
8]/�8A?�c]DB?
Q�?C;7;<?:@B?syl\1GF?�H_n��B9>N68:5<4d?CG QC?
c]DB5�QC9>GBQC?�N6GB?s;<3�KMNOPCc]DB?�GBQC?s@oSUP�Qi�a3>GIHJ57;<;<9>GBGa3>=*?�c]DB5
E>3XDFH��>�>��r��XjF2!S[9*N6@FN6?l@FDs@BPCQ�;<?�GBQi�B?C8:?CGIH�@B?f;ZS[?CGBNO?C=*574OH6N6?C8:?CGIH � DB8:?C;<Pb46DFNOKz3>Q�?�\1`FN69>KM9*GF@B?CDBN�?C4OH
@B9*GBGBP�`a3XN!;¡3�4OHJ3XHJ579*GL;<9�Q_3X;<5<4OPC?�3>D:KM9>GB@�@BDLKM9*NJ3>=>?�465aDBG�46?�DB5<;a@F?8�^ ]"%$'&'1�)�+-,.&'(�tL?�4OH�@BPC`B3>464OP
wzk�9*5p?�Hb3>;Zjen��>�*�>�*3Fn[V���j

2p?s8*/C8:?�H1t^`{?�@B?sQC3>NJ3XQ�HJP�N6574J3XH65<9*Gq=*PC9>H6?CQi�BGF5<c]DB?sc]DB?�`{9*DBN�y�\vGB?�H$3�P�H6P�`BNJ3 HJ5<c]DBPA46DBN
HJ9*DFH6?�;<3:`BNO9>KM9*GB@F?CDBNf@B?C4lKM9>NJ3>=*?�4Cjg2�3
� 57=*DBN6?��^j �:57;<;<DF4OHJNO?�QC?�c]DB?�Qi�a3>QCDFG�@B?C4�@F?CD��RN6P�46?C3>D�� 3
`BD�?CGBNO?C=*574OH6N6?CNd@F?C`BDB574�;<?�@BPCVBD^H�@B?L;<?�DBNl57GB4OHJ3>;<;<3XHJ579*G�j{�^?�DB;<4d;7?C4�4OPC5<4O8A?�4�DFH65<;<5746P�4�3>D�Q�9*DBN64d@FD
`BN69 � ?�H$@B?
N6?CQi�F?CN6Qi�F?_9a=*DBNO?CGIHL46DFN$;¡3�Q_3>NWHJ?s`FN65<GFQC5<`B3>;<?Xj�2�?�4$4OHJ3XHJ579*GB4�c]DB5�9*GIH�46?CNWE�5��R;TSUP�HJDB@B?
469*GIH N6?C`{PCNOPC?�4 @a3XGB4 ;TSU?�GBQ_3XNOH�46DF`gP�N65<?�DBN6?b=I3>DFQi�B?>j`�}9*DFHJ?�4 ;7?C4�5<G^KM9*N68A3XHJ579*GB4�469*GIH�3>QCQ�?C464O5<VB;7?C4�46DBN
;<?�� ?CVa@HB'bcb VaDFE�EHG�G�G�IKJMdeJ.IQPgf%hji.dRITS'f.I UOV

¢.k



130˚E 135˚E 140˚E 145˚E
30˚N

35˚N

40˚N

45˚N

K-net

Kik-net

EVENTS

K-net
Kik-net

NETWORKS

�������}��j � � 2p9�Q_3>;75<463XHJ579*GR@F?C4dP�E>PCGB?�8A?�GIHJ4�4657468:5<c]DB?C4l9*VB46?�NOE>PC4�`a3>N�Qi�B3>QCDBG @B?�4d@B?CD���N6P�46?C3>D��
wM=*NJ3X`B�B5<c]DB? `BNO5<GBQ�5<`a3X; ��?�H ;<9�Q_3>;75<4J3 HJ5<9>G @B?�4q4WHi3XH65<9*GB4�@F?C4 @B?CD�� NOPC4O?_3>D�� wM?CGBQC3>NOH 4ODB`gP�N657?CDBN
=*3>DBQi�B?_��j��^?�DB;<4�;7?C4�P�E*P�GB?C8:?CGIHJ4bDFH65<;<5746P�4�@a3>GF4�;ZS[P�HJDF@B?d469*GIH�`BNOPCQ�5<46P�4Cja�1;74�469*GIHb3>`F`a3>N6DF4�?CGIHJNO?d;<?
@FPCVBDFHb@B?�;<3�8:5<4O?d?CG�8
3XN6Qi�B?d@B?�4fNOPC4O?_3>D���?�H�;<?d8:9*5<4�@oSU9�Q�H69*VBN6?��X�*�>~RwME>9*5<N�H6?$��HJ?_��j

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

2p?C4b?CGFN6?C=>5<4OH6N6?�8A?�G]H64f@F?C4l8:9*DFE>?C8:?CGIHJ4�KM9*NWHJ4�N6PC3>;<5746PC4�`B3>Nby�\vGB?�Hb4O9*GIH�3>Q�QC?�464657VB;<?�4f4ODBNb;<?
� ?CV � B'bRb V DFE�EHG�G�G�IKJML N$- b IQPgf%hji.dRITS'f.I UOV jp2p?C4$?�GBN6?�=*5<4WHJN6?�8A?�GIHJ4$@B?�4L8A9>DFE*?�8A?�G]H64�KM9*NWHJ4�NOP_3>;75<4OPC4
`B3>N yd57uI\vGB?�H�46?�HJNO9*DFE*?�GIH"c]Da3>GIH!�b?CD�� 4ODBN ;7?�� ?CVL�	B'bcb V!DFE�EHG�G�G�IKJMdeJ.IQPgf%hji.dRITS'f.I UOV j���3>GF4 ;<?�Q_3X@BN6?
@F?fQ�?f`BNO9 � ?�H�@B?bN6?�Qi�B?CNOQi�B?>n^@B?CD��:Va3>46?�4�@B?�@B9>GBGBPC?�4�9*GIH�P�H6PfQ�9*GB4WHJ57H6DBPC?�4 ?�G
4OPC;<?�Q�H65<9*GBGB3>GIH�H69*DB4
;7?C4�?CGFN6?C=>5<4OH6N6?�8A?�G]H64A@oSUP�E*PCGF?C8:?CGIHJ4s@F?�8A3>=*GF57HJDF@B?/.103254/46DF`gP�N65<?�DBN6?R��~BnU� @B?�`BDB574A;<3�8A5746?
?�G/8
3XN6Qi�B?R@B?C4�NOPC46?C3>D�� � DB46c]D�S[?CGx9�Q�H69*VBN6?��>�*�>~Bj�2p?�NOPC46?C3>Dxyl\1GB?�Hs?�4OH�?�G KM9*GBQ�H65<9*GFGB?C8:?CGIH
@F?C`BDB574 ���*� |Fn{HJ3>GB@B574lc]DB?L;7?�N6P�46?C3>D y�57u*\1GB?�H�;ZS[?C4WH�@B?�`BDB574 ���*�*� 46?CDF;<?C8:?CGIHCjo�1;�Kz3XDFH�Q�?C`{?CGB@a3XG]H
`FN6PCQ�5<4O?CN�c]DB?R;<3�Va3>46?�@B?�@B9*GFGBPC?�4
yl\1GF?�H�QC9>GB4OH657HJDFPC?�`g9*DFNL;<?sHJN63_E>3X5<;�@B?�NO?CQi�B?�N6Qi�B?�`FN6PC4O?CGIHJP
@B3>GB4bQC?�8
3XG�DF46QCNO57H�GB?�NJ3X4646?�8$VB;7?�?�GIHJN6? 3>976^Hf�>�*�|{L?�Hb9�Q�H69*VBN6? �>�>�>~�c�DF? @B?�4f?�GBN6?�=*5<4WHJNO?C8:?CGIHJ4
@oSUP�E*PCGF?C8:?CGIHJ4�@F? 8A3>=*GB5eHJDB@B?�4ODB`{PCN657?CDBNO? � � n � j��l? `B;<DB4�n�@a3>GB4�Qi�a3>Q�DBGB? @F? QC?�4RVB3>46?�4�@B?

¢�8



� �^j 2��������!�W��������k�� m>k� ��d� ��� 2������	�d�f�
�����R�������d��d��������� ���d���

0 50 100 150 200 250 300 350
4

4.5

5

5.5

6

6.5

7

7.5

M
w

distance (km)

K−net
Kik−net

� �����o�^j�{ � ��PC`a3>NWHJ5eHJ5<9>G�@a3>GB4b;<?�`B;<3>GR8A3>=*GF57HJDF@B?�\v@B5<4WHi3>GBQ�?d@B?C4b?CGFN6?C=>5<4OH6N6?�8A?�G]H64f?��^`B;<9*5eHJP�4f3XD
QC9*DBNO4�@BDR`FN69 � ?�Hf@F?�NO?CQi�B?�N6Qi�B? ?�HbQC9>N6N6?�46`{9*GB@a3XG]Hf3>D���46P�5<468:?C4�;79^QC3>;<5746PC4�46DBN�;¡3L��5<=*DBNO?��^j �^j

@B9*GBGBP�?C4 GB?]9a=>DBN6?�G]H c]DB?
;7?C4�46P�5<468:?C4�@B?�H1t�`g?AQCN6DF4OHi3XD��q@B9*GIH$;<3�`FN69>KM9*GF@B?CDBN 3RP�HJP:;<9�Q_3>;75<4OPC?
@a3>GB4:;<?�4
� � `BNO?C8:5<?�N64�u]5<;<9>8A��HJN6?�4�@B?RQ�N6976^HJ?qw��$j �aDBu]DB4O�B5<8A3Fn!Q�9*8A8�DBGB5<QC3XHJ579*GY`{?CN64O9*GBGB?�;<;7?>n
�>�*�|{I��j"2p?sQ�9*GIHJ?$��H6?�@F?�465<4O8A57QC5eHJP
4O?�NJ3>`F`BN69�Qi�B?�3>5<GF465�@FD Q�9*GIHJ?��^H6?�@B?�4657468:5<QC5eHJP:QCNODB4OHJ3>;<?�@B?
;ZSU��DFN69*`{?d9^Q�QC57@B?CGIHi3X;<?>jB�!Hb@B?�4�`a3>NJ3X;<;<��;<?�4�`g9>DBN6NO9*GIH�/�HJNO?�3>5<GB4O5�P�HJ3>VB;75<4�?CGIH6N6?�;<?�4b@F?CD���NOPC=*579*GB4�j

���
�	��� � ��� ����� �����	�(���%)(�����5� ������)(� )
	 '('�����

���������� � W��H���������H��WZ�����3������W��>��� �! �

2�3�� 57=*DBNO?$�^j�{s`BNOPC46?�GIHJ?�;<?�4l@B9*GFGBPC?�4�@B3>GB4�;7?�`B;<3>G�8A3>=*GB5eHJDB@B?�\1@B574OHJ3>GBQC?Xjo2!S[9*VB4O?CNOEX3XH65<9*G
3XH6H6?CGIHJ5eE*?�@F?�QC?�H6H6?49a=*DFN6?�57GB@B57c�DF?�c]D�S[DBGB?�46PC;7?CQ�HJ5<9>G�3AP�HJP ?>=g?CQ�H6DBPC?�`g9*DFNfGB? QC9*GF46?CNWE*?�NCn�`{9*DBN
Qi�a3>c]DB?�E>3X;<?CDFN:@F?�8A3>=*GF57HJDF@B?>n"c]DB?�;<?�4�?CGBNO?C=*574OHJNO?C8:?CGIHJ4:465eHJDBP�4 � DB46c]D�SU�qDBGF?R@B574OHJ3>GBQC?�4O?CDB57;Zj
2�S[9*V � ?�Q�H657Kp@B?fQC?�H6HJ?l46PC;7?CQ�HJ5<9>GAE�5<4O?���@B578A57G]DB?CN�QC9>GB4657@BPCN63>VB;<?�8A?�GIH�;TSU578A`a3XQ�H�c]D�SU9>G]H�;<?�4�4OHJ3XHJ579*GB4
GB9*G @BPCQ�;<?�GBQi�BPC?�4
4ODBN�;<?C4LNOPC4ODB;7HJ3XHJ4L@�SU3>Ga3X;7t�46?Xj���G ?>=g?�HCn!DBG VB5¡3X5<4L3>`F`a3>NJ3#"<HL@B��4�;<9*NO4Lc�DoSUDBGF?
4OHi3 HJ5<9>G�;79^QC3>;<5746P�?�`a3>N�?��F?�8A`F;<?�46DBNbDBG�469*;p8:?CDFVB;<?���=*NJ3XGB@B?�@B5<4WHi3>GFQC?�@B?�;¡3$469>DBN6Q�? ?�GBN6?�=*5<4WHJN6?
;<?�8A9>DFE*?�8A?�G]H�@BD 469*;IHi3XGB@B5<4�c]D�S[DBGB?�3>DFHJNO? 4WHi3XH65<9*G�465eHJDBP�? 4ODBN}DBG�4O9*;]`B;<DB4�NO5<=*57@B?��fDBGF? @B574OHJ3>GBQC?
8A9*57GB4�=*N63>GB@B?�G�S[?CGFN6?C=>5<4OH6N6?�`a3>4�Q�?�4OPC57468:?>j

2p?�Q�N65eHJ�CNO?�DFH65<;75<46P�`{9*DBN
;7?C4s@F?CD�� Va3>46?�4s@B?�@F9*GBGBP�?C4�yl\1GB?�H�?�Hsyd5<u*\1GB?�Hs?�4OH��BP�N657H6P�@B?
;ZS[P�HJDF@B?�@B?���DFu�DF46�B578
3%$ ��3>Ga3XuX3Rw �_�*� �I��nF?�Hb57;p3L`g?�N68:5<4�@�S[?$�^QC;7DBN6?�;<?�4�?CGBNO?C=*574OH6N6?C8:?CGIH64f`{9*DBN
;<?C4Oc]DB?C;74�DBGB?�`BNO?C8:5<�CNO?�;<9>5l`BNOPC@B57Q�HJ5eE*?�@F?�8A9*D^E*?C8:?CGIH�KM9*NWH�5<GF@B5<c]Da3>5eHsDBGF?�E>3X;<?CDFNs@B?'&)()*

¢,+



����� �I�^jU| � ��HJ3XHJ574OHJ57c]DB?C4�@B?C4"@F?CD��$N6PC4O?_3>D��$@B?�8A9*D^E*?C8:?CGIH64 KM9*NOH64 ?��F`F;<9*5eHJPC4 3>D$Q�9*DBN64 @BD$`BNO9 � ?�H
@F?�N6?�Qi�B?CNOQi�B?>j]2p?�GB9>8$VBN6? @�S[?CGBNO?C=*574OHJNO?C8:?CGIHJ4!?�4OH��f8$DB;7H65<`B;75<?�Np`a3>N5{l`{9*DBN yl\1GB?�H_n>?�H"`a3XN!|l`{9*DBN
u]57uI\vGB?�HCj

���	��
��������������������
���
���! ��"�#��$%�&�('!�)�
*+���&
,.-/$/0(0�
21�
234$��
5 �)�6��7�1)


8:9<; � 9�;>=/? 8@9�;>="=A; � ? 8B=A; � =A;B=%? 8B=A;B= � ; � ? 8 � ; �C� ;>=/? 8 � ;>="DA; � ? EFDG; �

HI-�����
���
����&� g$; M N�,	I Q�- ,	- M g g
HJ��,K
 5 �(�#�&,.
���
������ . M I ,	;�I�b I$IBb b�.$I g$Q$Q b�. M QBb$N
L ��$%�&�('!�)� g�b�Q g�I$; g$IBN QBN$N g�;$. b M - g�b M

�M�6N��O�)
�P�RQ�Q = ����������
��S
� = Q D �&�&$/�&��'��)�
HI-�����
���
����&� N�g�, I�I ,	- ,	; b g N
HJ��,K
 5 �(�#�&,.
���
������ ,3g�,	Q -�-�N b�;BN g�Q$Q ,3-�Q g�QB. N�- M
L ��$%�&�('!�)� g$g$; gBb�g N(,3g N�; M ,3I$; g$g$Q N$N�Q

57GFKMPCNO5<?�DBN6?����Fn � )�+7, &'(�wT�aDBu]DB4O�B5<8A3 $ ��3>Ga3>u 3Fn �_�*� �Fn�?�H�E*9*57N�;<?����B3>`B57H6N6?!~]��j_�1;*Kz3>DFH�GBP_3>GF8A9*57GB4
9>VB46?�NOE*?�N
c]DB?�QC?�H6HJ?�EX3>;7?CDBN�46?�DB5<;�?�4OH:46DF`gP�N65<?�DBN6?R3>D��Y46?CDF5<;<4�@B?�yl\1GF?�H:?�H:@B?Ryd5<u*\1GB?�H_j!�b9*DB4
� DF4OHJ5K9a9*GB4:QC?�9a;eHJN6?�?�G `BNOPCQC574J3>GIHAc]DB?�GB9>DB4AGF?RGB9>DB4
57G]H6PCNO?C464O9*GB4Ac�DoS 3>D�� 8A9*D^E*?C8:?CGIH64AKM9*NWHJ4
w E*9*57NA;<3 ��?CQ�H65<9*G � j � ��j� !;<DB4O5<?�DBN64:8AP�HJ�B9�@B?�4
469>G]H
`g9>464657VB;<?�4A`{9*DBN:;<578A5eHJ?�N$;<?�4AVB5<3>5<4�;75<PC4:� ;¡3
;75<8:57H6?�@B?�@BP�QC;<?�GBQi�B?�8A?�G]H @p`g9>DBNd469*GqP�H6DB@B?>n���3>8:`BV{?C;7;�w ���>�I� �fP�@B57H6?:DFGB?A`FN6?C8:5<��N6?$KM9*574dDBGB?
NO?C;<3XHJ579*G�`BNOPC@B57Q�HJ5eE*?L@B?L8:9*DFE>?C8:?CGIHdKM9*NWHd`BDB574�;ZSU3>`B`B;75<c]DB?$?�GB46DF57HJ?LQ�9*8:8A?;9a;7H6N6?$`{9*DBNdNOPC57H6�CNO?CN
;TSU57GIE*?CNO46579*G�jBkfDRQ�9*DBN64�@B?�;<3�@F?CD��^5<��8A?dP�Hi3>`{?�?�Hb`{9*DBN�Qi�a3>c]DB?�EX3>;<?�DBN�@B?�8A3>=*GB5eHJDB@B?XnB46?�DB;<4�;7?C4
?�GBN6?�=*5<4WHJNO?C8:?CGIHJ4�4657H6DBPC4}?CG @B?j�C�f@�S[DBGB?�EX3>;<?�DBN�@B? @F5<4OHJ3>GBQ�? 9*GIH�P�H6P�QC9>GB46?�NOE*P�4CjX�1;]Kz3XDFH}PC=I3>;7?C8:?CGIH
8:?CGIH65<9*GBGF?CN�;¡3�8AP�HJ�B9�@B?�@B?�m>9�t^GF?CN!$A:�9^9>N6?fw ���>�F� �oc]DB5�QC9*GB4O5<4WHJ? �bNO?C`{PCN6?�N�;<3b`FN6?C8:5<��N6?�4OHJ3XHJ579*G
GF9*G
@BP�QC;7?CGBQi�BP�?�?�H�� ?��FQ�;<DBNO?fH69*DB4�;<?C4�?CGFN6?C=>5<4OH6N6?�8A?�G]H64�4O57HJDFPC4 3>D^\1@F?C;¡�^j^�!G�9BG�n�: NJ3>=I3 HJ9
wZ�>�*�X~]�
4�S 3M=oN63>GBQi�B5eH @F?A;<3�Q�9*GBGa3X5<46463>GBQ�?A@B?�4 4WHi3XH65<9*GF4dGB9*G @BPCQ�;<?CGFQi�BPC?�4$?�H�`BNO9*`g9>46?:DBGB?�8AP�HJ�B9�@B?�@B?
NO?C=*NO?C4O465<9>G�H6N69*GBc]DBP�? 9P}�;7?d46?�DB5<;p@B?�@BP�QC;7?CGBQi�B?�8A?�GIHl@B?�4�4OHi3 HJ5<9>GB4UTaDBQ�HJDB? 3>D�QC9*DBNO4�@BD�H6?C8:`B4Cj

2p?�@BP�`g9*DF5<;<;7?C8:?CGIHA@B?C4�Va3>4O?C4�@B?�@F9*GBGBP�?C4�N6?�HJ?CG]DB?�4�`g9*DFNs;<?�H6NJ3_EX3>5<;b@B?�H6�B�C4O? KM9>DBN6GB5eH
;7?C4�4OHJ3XHJ574OH65<c]DB?C4L`FN6PC4O?CGIHJP�?C4s@B3>GB4�;¡3���3>VB;<?���j |Fj�2�3�Hi3XVB;<?�57GB@B5<c]DB?�;7?�GB9*8$VFN6?�@�S[P�E*P�GB?C8:?CGIH64
4O5<4O8A57c�DF?C4d`BNOPC46?�GIHJ4�@B3>GB4�Qi�a3>Q�DBGB?:@B?C4�Va3>4O?C4�@B?L@B9*GFGBPC?�4 ?�H `{9*DBNdQi�B3>c]DB?A57GIHJ?CNWEX3>;<;7?�@B?�8A3 \
=>GB57H6DB@B?>n^N6?�GB46?�5<=*GB?�4ODBN�;<?�GF9*8$VBNO?�@B?d46P�5<4O8A?�4�QC9*NON6?C4O`g9>GB@a3>GIHJ4�na;<?�GF9*8$VBNO?d@�SU?�GBN6?�=*5<4WHJNO?C8:?CGIHJ4
wMN6?�46`{?CQ�H657E>?C8:?CGIH�H6N65e\v@B5<8:?CGF465<9>GBGB?C;74l?�H �F?$�F3 \1@F5<8:?CGB4O5<9*GBGF?C;<4J�l`BN6P�46?�G]H64Cn}?�H ;<?LGB9>8$VBN6?�@B?:4OHJ3 \
H65<9*GF4�c�DF5}9>G]HbP�HJP�@BPCQ�;<?�GBQi�BPC?�4�`a3>N�;7?C4�46?�QC9*DF4646?�4Cjo2}3LVa3X46?�@B?�@B9*GBGBP�?C4ly�\vGB?�HCnB`B;7DB4b3>GBQC57?CGBGF?>n
3�Ga3 HJDBNO?C;<;7?C8:?CGIHL?�GBN6?�=*5<4WHJN6P�`F;<DB4L@B?�4OPC5<4O8A?�4Lc]DB?�y�57u*\1GB?�H_j! �3>N�3>5<;7;<?�DBN64$DFG ?g=o?�H:@B?�;¡3�@B5eK¡\
KMP�N6?�GBQC?�@B?:KM9*GBQ�HJ5<9>GBGB?C8:?CGIH�@a3>GB4$;7?
@BP�QC;7?CGBQi�B?�8A?�GIH�@B?
;TSU?�GBN6?�=*5<4WHJN6?�8A?�GIH$?C4WHL@�S[9*N6?�4$?�H$@BP � �
E�57465<VF;<? @^@B?C`FDB5<4�;<3�8:5<46?l?CG�`B;<3>QC?�`FN69*=*NO?C4O4657E>?d@BD�N6P�46?C3>D�y�57u*\1GB?�H_n � �AV @F?C4�P�E>PCGB?�8A?�GIHJ4�QCNODB4W\
HJ3>D��s?CGBNO?C=*574OHJNOPC4�`a3XN�QC?C;7DB5e\vQC5{9*GIH�DBGB?d8A3>=*GB5eHJDB@F?�5<GFKMP�N657?CDBNO?��L~Bn � jB �3>N�QC9*8:`a3>N63>5<4O9*G�n�@B?C`FDB5<4
�_�*� |Fn!;<3 8*/C8:?�`g9>`BDB;¡3 HJ5<9>GY@B?R4OPC57468:?C4:GB?RNO?C`BNOPC4O?CGIHJ?�c]DB? � �AV @F?C4:P�E*P�GB?C8:?CGIH64sQCNODB4OHJ3>D��
?�GBN6?�=*5<4WHJNOPC4�`a3>N�y�\vGB?�HCja��?�QC5p5<8:`B;75<c]DB?bc�DF?d;<?C4�`g?�HJ57H64�46P�5<4O8A?�4�`BN69�E*9�c]DB?CGIHb`B;7DB4�Kz3>Q�5<;<?�8A?�GIH�?CG

¢AW



� �^j 2��������!�W��������k�� m>k� ��d� ��� 2������	�d�f�
�����R�������d��d��������� ���d���

`BN69>KM9>GB@B?CDFN�DBGB?�3>Q�QCPC;7PCN63XHJ579*Gs@BD�8:5<;<57?CDA46DB`{PCNO5<?CDFN6?����Fn ��=I3>;<4�c�DoSUDBGF? 3XQCQCP�;<P�NJ3XH65<9*Gs@FD�4O9*;�?�G
46DBNWKz3>QC?�46DF`gP�N65<?�DBN6?����$=I3>;74CjF�f9*DB4�E>?CN6NO9*GB4�`B;7DB4�;<9*57G wZ�^?�Q�H65<9*G��^j �^j[~]��c]DB?�QC?�G�S[?C4WHf`B3>4�;<?dQC3>4Cj
2}3R� 5<=>DBN6?
�^j[~�N6?�GB46?�5<=*GF?s`B;<DF4 `BNOPCQ�5<46P�8A?�GIHL46DBN ;<?�4�4OHJ3XHJ574OH65<c]DB?C4�?CGY`FN6PC4O?CGBQ�?>j!2p?A=*NJ3>`F�B5<c]DB?
46DB`{PCNO5<?CDFN:57GB@B57c�DF?�;7?sHi3>D�� @B?�4OHi3 HJ5<9>GB4L@BPCQ�;<?�GBQi�BPC?�4
@a3XGB4AQi�B3>c]DB?R57GIHJ?CNWEX3>;<;7?s@B?�8
3>=>GB57H6DB@B?
8A?�G]H65<9*GFGBP$@a3>GF4d;¡3_��3>VB;<?L�^j |^jp2p?C4dVa3>NON6?�4�4O9*8$VBNO?C4dQ�9*N6NO?C46`{9*GB@F?CGIH 3>D Q_3>4d@B?�yl\vGB?�HCnoHi3>GF@B5<4
c�DF?f;7?C4�Va3>N6NO?C4��a3>Qi�]DBNOPC?C4�QC9*NON6?C4O`g9>GB@B?CGIH�3>D
QC3>4 @F?lyl\1GF?�H_j]�1;a?�4OH�Q�;¡3>57N!c]DB?lyd57uI\vGB?�H�?�GBN6?�=*5<4WHJN6?
`BN69*`{9*NWHJ5<9>GBGB?C;7;<?�8A?�G]H�`B;7DB4"@B?�`{?�H657HJ4�46P�5<468:?C4!c]DB?�yl\vGB?�HCj]��?�HOHJ?�@B5K=oP�N6?CGFQC?�4CS[?C4WHJ9*8:`{?�`g9>DBN"@B?�4
8
3>=>GB57H6DB@B?C4�46DF`gP�N65<?�DBN6?�4�� � nU�a@�y�57u*\1GB?�H$`{?CN���9*57H�@B?C4�`g?�HJ57H64�4OPC5<4O8A?�4$c]DB?�yl\1GF?�H$GF?s`g?�N���9*57H
`a3>4Cj

2p?�4�@F?CD�� =*N63>`B�B57c]DB?C4�46DF57EX3>GIHJ4�@B? ;¡3Y��5<=*DBNO? �^j[~ N6P�E>�C;7?CGIH�`B3>N�5<GIHJ?�NOEX3>;7;<?�@B? 8A3>=*GB5 \
HJDB@B?�;7?�`g9*DFN6QC?�GIHi3>=*?b@�S[?CGBNO?C=*574OH6N6?C8:?CGIH64�`FN6PC4O?CGIHJ4 @a3>GB4�@B5K=oP�N6?�G]H64 57GIHJ?CNWEX3>;<;7?C4"@B?�@B574OHJ3>GBQC?Xj]  3>N
?$�^?C8:`B;<?Xna`g9>DBNby�\vGB?�HCn � �AV @B?C4b?CGBNO?C=*574OH6N6?C8:?CGIH64f@�S[DBGR46PC57468:?�@B?�8
3>=>GB57H6DB@B?dQC9>8A`BNO5<4O?d?CGIHJNO?
~Bn � ?�H:~Bn � 469*GIHA465eHJDBP�4A� 8:9*5<GB4L@F? � ��u]8�j�2�?�4
3XDFHJNO?C4 � �AV NO?C4WHJ?CGIH
PC;<9>5<=*GBP�4L@B?�8A9>5<GB4L@B?
� �*��u�8�j{�l?$8*/C8:?>na`BNO�C4f@B? � ��V @B?C4f?CGBNO?C=*574OHJNO?C8:?CGIHJ4f@�S[DBG�46P�5<4O8A?�@B?�8A3>=*GF57HJDF@B?�QC9*8:`BN65746?
?CGIHJNO?l|FnU��?�H |Fn � 4O9*GIH 4O57H6DBPC4 ��`B3>NOH64�P�=I3>;7?C4�@a3>GB4�;<?�4�=I3>8:8A?�4"@B?b@B5<4WHi3>GBQ�?C4�QC9*8:`BNO5<46?�4�?CGIHJNO? � �
?�H � �>�$u�8�n � �*��?�H ��� ��u]8 ?�H ��� ��?�Hf�>�*��u]8�jB2p?C4b�>��V NO?C4OHJ3>GIHJ4�46?dNOPC`a3XNOHJ57464O?CGIH�PC=I3X;<?C8:?CGIH��
`BN69�Qi�B?C4�?�H�;79*5<GIHJ3>5<GB?�4!@B5<4WHi3>GFQC?C4�jB�bGB?lQ�9*8A`B3>NJ3>57469*G:@B?�4�@B?CD��s@B?�N6GB57?CNO4��B574OHJ9>=*NJ3>8:8:?C4�8A9>G]H6N6?
c�DF?fyd57uI\vGB?�H"?CGBNO?C=*574OHJNO?�`BN69*`{9*NWHJ5<9>GBGB?C;7;<?�8A?�G]H�`B;7DB4!@B?�46P�5<468:?C4���@B574OHJ3>GBQC?�;79*5<GIHi3X5<GB? c�DF?fyl\vGB?�H
wz`a3>N�5<GIHJ?�NOEX3>;7;<?!@B?�8A3>=*GF57HJDF@B?>n�;<3f`BNO9*`g9>NOHJ579*G�@B?C4"=>NJ3>GB@F?C4"@B574OHJ3>GBQC?�4 ?�4OH!`B;7DB4}5<8:`g9*NWHi3>GIH6? `{9*DBN
y�57u*\1GB?�H���j

� ;¡3 ;7DB8A57�CNO?R@B?�QC?�HOHJ?�P�HJDB@B?�4OHi3 HJ5<4WHJ57c�DF?>n�yd57uI\vGB?�H
?C4WH�@B9*GBQ�`F;<DB4s4O?CGB4O5<VB;7?�� =*N63>GB@B?
@B5<4WHi3>GBQ�?�c]DB?�yl\1GB?�H_jB�!G�@�SU3>DFH6N6?C4�H6?CNO8A?�4CnF;79*N64Oc]D�SUDFGB?d4OHJ3XHJ579*G�@B?�yl\1GB?�H�N6?�4OH6?�3�E>?CDB=>;<?d@B?�E>3XG]H
DBGR4OPC57468:?>nBDBGF? 4WHi3XH65<9*G�@B?�yd5<u*\vGB?�H�4O57HJDFPC?��LDBGB?�@B5<4WHi3>GFQC?�QC9*8:`a3>N63>VB;7?�;ZS[?CGBNO?C=*574OH6N6?>j

��� �� ��MW ���%W��H� ��� � � � ���

��9>8A8:?�5<GB@F5<c]DBP�`BN6P�QCP�@B?C8:8A?�GIH_n];ZS[5<GB4WHi3>;7;¡3XH65<9*G�@B?�4 @B?�D��:N6P�46?C3>D��
3d`g?�N68:5<4!@B?b`BN69�QCP�@B?CN
�$DBGB?dN6?�QC9*GFGa3>5<4O4J3>GFQC?�=*PC9XHJ?CQi�FGB5<c]DB?d@B?�4�QC9*DBQi�F?C4�@B?d469>;<4�4O57HJDFPC?C4�4O9*DB4�;<3$4OHi3 HJ5<9>GB4�@B?�4ODBNOKz3XQC?>j
2}3���5<=*DBNO?��^j � 8:9*GIHJN6?
`a3>N$Q�;¡3>4O46?�@B?�4O9*;Zn�;¡3REX3>NO5¡3>VB57;<5eHJPL?$�^574OHi3XG]H6?>j����a3Xc�DF?�QC;¡3X4646?�@F?�469*;�3
P�HJPLP�Hi3>VF;<5<?�3>D�8:9�t>?CG @B?�4�NO?CQ�9*8A8A3>GB@B3XHJ579*GB4f� � � w E*9*57N�;¡3 ��3>VB;7?$~Bj�{Fn�@a3XGB4d;<?$���a3>`B5eHJN6?L~I��j
2�S[?$�F3>8:?CGA@B?C4�EX3>;<?�DBN64�@B?�E�57H6?C464O?l3 H6HJ?�5<GIHJ?�4 @F�C4 � �*�d8 @B?b`BN69>KM9>GB@B?CDFN�8:?�H�?�G
P�E�57@B?CGBQ�?fc]DB?f;¡3
E>3XN65¡3XVB5<;757HJPf@B?C4f`BN69 9a;<4�@B?�469*;�?�4OH�=>NJ3>GB@F?�3>D�46?�5<GR@�SUDFGB?�8*/C8:?�QC;¡3X4646?Xj{��GR?>=g?�HCngQ�? Q�N657H6�CNO? @B?
QC;¡3X4646?�8A?�GIH�GB?�`{?CNO8A?�H�`B3>4�@B?fQC;¡3X4646?�N�;<?�4 4O9*;<4 @B?lKz3.��9*G
463XHJ574OKz3>574J3>GIH6?l46DFN HJ9>DFHJ?f;¡3 `FN69>KM9*GF@B?CDBN
@BDRKM9*N63>=*?Xjo��5�;7?C4�E^5eHJ?�4646?�4�@B?�4l9*GB@F?C4l@F?�QC574J3>57;<;7?C8:?CGIH�@B?�4lQC9>DBQi�B?C4d@F? 4O9*;�4O57H6DBPC?�4�� � �*�:8 @B?
`BN69>KM9>GB@B?CDFN 3 H6HJ?�5<=*GF?CGIH�HJN6��4�KMNOPCc]DB?�8A8:?CGIH @B?C4�EX3>;<?�DBN64�@B?�E�57HJ?�464O?fQ�9*N6NO?C46`{9*GB@B3>GIH���@B?C4�N69�Qi�B?�4
@BDBN6?�4Cna9|}�@F?C4�QC9*8:`{9*NOH6?C8:?CGIHJ4�4O5<=*GB5K9aQ_3 HJ57KM4�@B?�8:PCQ_3XGB5<c]DB?�GF9*G�;<5<GFP_3>57N6?l@F?C4�469>;<4�GB?d4O9*GIH�`B;<DB4
`g9*4O4657VB;<?�4Cnp5<;�3X`B`a3>N63 "<H�GBPC3>GB8:9*5<GF4�c]DB?:;<?�Q�N657H6�CNO?A@B?:QC;<3>464O?C8:?CGIH @B?C4�469*;74�GB?A4OD���H$`a3X4 `{9*DBN

¢��



@FPCQCNO5<NO?�QC?�4!469*;74 3_E>?CQ^9�3>VF5<;<5eHJP�3>D$@F?C;¡�b@B?T{*�b8 @F?�`BNO9>KM9*GB@B?�DBNCnX9|}$57;]t 3lDFGB?�=*N63>GB@B?�E>3XN65¡3XVB5<;757HJP
@F?C4b`BN69.9B;<4�@B?dE�57H6?C464O?>j

�	�
�	��� + ��� ,����'��$��� ��' � ��� -x. '(�$� �$� - �10 . '��$�
�bG ?$�^?�N6QC57QC?A@B?ANOPC=*NO?C4O465<9>G 46DFN ;7?C4 � ?CD�� @B?:@B9*GFGBPC?�4$3>NONJ3>GB=>PC?C4 46?�;<9*G ;¡3 ��3>VB;<?
�^jU|Fnp?CG

4O9*DB4h\1Va3>4O?C4�@F5<4OH65<GBQ�HJ?�4 ��Qi�a3>c]DB?f5<GBQ�N6PC8:?CGIHJ3XHJ579*GA@F?l�Fn � @B?l;<3�8A3>=*GF57HJDF@B? wT��;¡3�G�DB3>GBQC?fc]DB?l;7?C4
4OPC57468:?C4"@B? 8
3X=*GB57H6DB@B?�46DB`{PCNO5<?�DBN6?��f|Fn � QC9*GF4OHJ5eHJDB?�GIH!DBGB?�4O?CDB;7?�`{9*`BDB;<3XHJ579*G�`g9*DFN QC?�H"?��F?�N6Q�5<QC?_��n
3dP�HJP�N6PC3>;<5746P���;TS 3X5<@B?�@F?�;ZSU��c]Da3 HJ5<9>G � j � 3M9aG�@�SU9>VFHJ?�GB5<N!DBGF?�N6?C;<3XHJ579*G$`BNOPC@B57Q�H657E*?�@F?�8A9*D^E*?C8:?CGIH
KM9>NOH�`{9*DBN�;7? & ( * ?�H�@�SUP�EX3>;<DB?�N�;<?�4�@B5 =gPCNO?CGBQ�?C4�c]DB5�`{?CDFE>?CGIHl3>`B`a3>N63 "<H6N6?f?CGIHJNO?�Q�?C4�@B?�D���Va3X46?C4
@F?�@F9*GBGBP�?C4Cj

��?�H
?��F?�N6Q�5<QC?�3 `g?�N68:5<4$@oSU9*V^HJ?CGF5<NL;¡3 � 57=*DBNO?��^jU| @!?�;<;7?sQC9*8:`a3>NO?�;<?�4 &)( * ?CGBNO?C=*574OHJNOPC4
wMQC?�N6QC;7?C4�`{9*DBN�yl\1GB?�H_n>H6N65¡3XGB=*;<?�4"`{9*DBN�yd5<u*\1GB?�H��"3>D���`BN6P�@B5<Q�HJ579*GB4!N6PC3>;<5746P�?C4bwT3X;7HJ?�N6Ga3XGBQC?�@B?�HJN63>57H64
?�H�@B? `g9>5<GIHJ4s`{9*DBN�yl\vGB?�HCn�;<9*GF=*4
HJN63>57H64s@B5746QC9>G]H65<G]DB4�`{9*DBN�yd5<u*\vGB?�Hi�
`g9*DFNsQi�a3>c]DB? 46Q�?CGa3>NO5<9
NO?C`BNOPC4O?CGIHJPXj���?�H6HJ?	9a=>DBN6?�8:9*GIHJN6?�@B?�D���Qi�B9>46?C44@

� @�S 3XVg9*NO@�3>D���8A3>=*GB5eHJDB@F?C4bPC;<?�E*P�?C4Cng;<?�4l8:PC@B5<3>GB?C4b@B?�4�`BN6P�@B5<Q�HJ579*GB4b469*GIHd`BNO?C4Oc�DF?$5<@B?�G^\
HJ5<c]DB?�4 `{9*DBN�Qi�a3XQCDBG @F?C4�@B?CD�� NOPC4O?_3>D�����HJ3>GB@B574�c�DF?AQ�?AG�S[?C4WH$`a3X4�;7?�Q_3>4 3>D�� Kz3>57VB;<?�4
8
3>=>GB57H6DB@B?C4�n

� ?CGB4ODB57H6?>n ;ZS[9*VB46?�NOEX3XH65<9*G�@B?C4 @B9*GBGBP�?C4"?�GBN6?�=*5<4WHJNOPC?C4�8A9>G]H6N6? c�DoSU57;]t 3lDFGB?�;<3>QCDBGF? ?�GL3>QCQ�P�\
;<PCN63XHJ579*GB4�Kz3>5<VF;<?C4 `g9>DBN�yl\1GB?�H�wzQ�?CNOQC;<?�4�GB9*57N64J��nFQ�9*8:`a3>NJ3 HJ57E>?C8:?CGIH��Lyd57uI\vGB?�HdwMH6N65¡3XGB=*;<?�4
=*N6574i��np`{9*DBN�;7?C4dKz3>5<VF;<?C4�8A3>=*GB5eHJDB@F?C4Cj}��?�H6H6?A@B5K=oP�N6?�GBQC?:46?AN6PC`{?CNOQCDFH6?A@B3>GB4�;7?C4�`BNOPC@B57Q�\
HJ5<9>GB4�N6?C;<3XHJ5eE*?�4f@B?�4l@B?�D��RN6P�46?_3XD����:@B?�HJ?C;7;<?�4f8A3>=*GB5eHJDB@F?C4 w
.��	��
�5"*n�.��	��
����?�H
.��������\�*��j

��?�H6H6?f@B?�N6GB57�CNO?b9>VB46?�NOEX3XHJ579*G�?C4WH H6N69*DBVF;¡3>GIHJ?�`FDB5<4Oc�DF?f;7?C4�4OHJ3XHJ579*GB4!@B?fyl\1GB?�H�9*GIH DFGA4O?CDB57;a@B?f@FP�\
Q�;<?�GBQi�B?C8:?CGIH�c]DB5IE>3XDFH�$��\$��^)�+-, &'( ?�H}c]D�S[5<;*4O?C8$VF;<?�c]D�SU?�;<;7?C4�G�S[?CGBNO?C=*574OHJNO?CGIH�`B;<DB4p@F�C4?$��5"%$ )�+-,.&'(
`{9*DBN�;<?�4 8A3>=*GF57HJDF@B?C4 .�����
��5"*n�.�����
���� ?�H�.�������� �^j�2�3 N63>5<4O9*G
@F?fQ�?l`B�BP�GB9*8:�CGB?lN6?C4WHJ?
57GB?$�^`B;75<c]DBP�?���?�GYN6?�E>3XGBQi�B?�QC?A`B�BP�GB9*8:�CGB?s?��^`B;<57c�DF?
HJNO�C4�`FN69*Va3XVB;<?�8A?�G]H�c]DB?�yl\1GB?�H$GB?
QC9*8L\
`{9*NWHJ?>n�?CG `BNO9*`g9>NOHJ579*G�n}c]DB?w~�`g?�D�~
@B?�`{?�H657HJ4�46PC57468:?C4�n"QC9*8:`a3>N63XHJ5eE*?�8A?�G]H$� y�57u*\1GB?�H�wME>9*5<N�;<?
@F5¡3>=*N63>8:8A?$4ODB`{PCN657?CDBN�@B?A;¡3�� 5<=>DBN6?A�^j[~]��jp�1;!Kz3>D^H�@B?:`B;7DB4 NO?C8A3>N6c]DB?�N 4ODBN�;¡3�� 5<=*DFN6?:�^jU|Rc]DB?
QXSU?�4OH�;7? NOPC46?C3>D yl\1GB?�H�c]DB5 ?�GBN6?�=*5<4WHJNO?$;<?�4l`B;7DB4l�a3XDFHJ4 &)( *�ng�
@B5<4WHi3>GFQC? 9 �^P�?�wz5<;pt�3AHJNO�C4�`{?CD
@F?$HJN65<3>GB=*;7?C4d3XD^\1@B?�464ODB4�@B?C4�QC?�N6Q�;<?C4J���pQC?�QC5!?�4OH�@ 6 3>D�Kz3>57Hlc]DB?:y�\vGB?�H�?C4OH�`BNO5<GBQ�5<`a3X;<?C8:?CGIHl46DBN
@F?C4�4O9*;<4b`B;<DF4fP�`a3>5<4bc]DB?Lyd5<u*\vGB?�HCn{9P}�DBGB?�3>8:`B;<5K9aQ_3XH65<9*G�@�6B?$3>D�4657H6? ?�4OHl`g9*4O4657VB;<?
wc:�9>N6Qi�B?�N6@FH
?�Hf3>;Zjen ���*�>� n�m>9�t�GB?CNb?�Hb3X;Zjen ���*�F� n��^?C?�@R?�Hf3>;Zjen ���*�>� ��j

¢��



� �^j 2��������!�W��������k�� m>k� ��d� ��� 2������	�d�f�
�����R�������d��d��������� ���d���

4.0 5.0 6.0 7.0
0.0

20.0

40.0

60.0

80.0

100.0

%
 o

f 
ne

tw
or

k

K-net  
Kik-net

4.0 5.0 6.0 7.0
0.0

20.0

40.0

60.0

80.0

%
 o

f 
K

-n
et

 r
ec

or
ds

4.0 5.0 6.0 7.0
Magnitude 

0.0

20.0

40.0

60.0

80.0

%
 o

f 
K

ik
-n

et
 r

ec
or

ds

< 50 km 
< 100 km
< 150 km
< 200 km
< 250 km
< 300 km
< 350 km

� �������^jU~ � ��Hi3XH65<4WHJ5<c]DB?�4�@B?�4�@B?CD���N6P�46?C3>D��gj� �9*DFN�Qi�a3>c]DB?d57G]H6?CNWE>3X;<;<?b@B?�8A3>=*GF57HJDF@B?>n�;<?�4�Va3>NON6?C4
5<GB@B57c]DB?CGIH ;<?b`g9*DFN6QC?�GIHi3>=*?f@B?l4WHi3XH65<9*GF4 c]DB5g9*GIH�NO?C`{PCN6PlDBG
P�E*PCGF?C8:?CGIH�@B?l8A3>=*GF57HJDF@B?�QC9*8:`BN65746?
@a3>GB4L;TSU57G]H6?CNWE>3X;<;<?�Q�9*GB4657@BPCNOP wz?�GY�a3>DFHi��n ?�H�;¡3�@F5<4OH6N657VBDFHJ579*G ?�GY@B5<4WHi3>GFQC?�@B?�4L?CGBNO?C=*574OHJNO?C8:?CGIHJ4
QC9*NON6?C4O`g9>GB@a3>GIHJ4 wM@B?CD���=>NJ3>`B�F5<c]DB?C4�@FDRVa3X4i��jB2}3L4O9*8A8:?d@B?�4�EX3>;7?CDBNO4�N6?�`BN6P�46?CGIH6PC?C4f46DBN�Qi�a3Xc�DF?
5<GIHJ?�NOEX3>;<;7?�@B?�8A3>=*GB5eHJDB@B?fE>3XDFH � �*�AVsj

���



-30.0

-20.0

-10.0

0.0

-30.0

-20.0

-10.0

0.0

-30.0

-20.0

-10.0

0.0

de
pt

h 
(m

)

-30.0

-20.0

-10.0

0.0

0.0 1000.0

( / )

-30.0

-20.0

-10.0

0.0

K-net

so
il

 A
so

il
 B

so
il

 C
so

il
 D

0.0 1000.0

( / )

so
il

 E

Kik-net

-200.0

-100.0

0.0

-200.0

-100.0

0.0

-200.0

-100.0

0.0

-200.0

-100.0

0.0

0.0 1000.0 2000.0 3000.0

( / )

-200.0

-100.0

0.0

at Depth

���������^j � �  �NO9.9a;74d@B?$E�57HJ?�464O?A@B?�4�469*;74dQC;¡3X4646P�4�@�S 3X`BN6��4�;7?C4dQ�N657H6�CNO?C4d@B?�;ZSU�!DBN69�QC9�@B? � w E*9*57Nd;¡3
HJ3>VB;7?�|FjU~Fnp@a3>GB4�;<?:���a3X`B57H6N6?�~]��j�2p?:Q_3>4�@B?Ayl\1GB?�H�?C4OH `BNOPC46?�GIHJPs��=I3XDBQi�B?>j���?�;<DB5�@B?:yd5<u*\1GF?�H
?�4OH 8A9>G]H6N6P�3>D 8:5<;<57?CD�n{46DFN ;7?C4 {*��`BN6?�8A57?CNO4d8A��HJN6?�4�@B?A`FN69>KM9*GF@B?CDBN�np?�H ��@BN69*5eHJ?Xn�46DBN�;<?�4��>�*�
`FN6?C8:5<?�N64�8:��H6N6?�4b@F?C4�KM9*N63>=*?C4�jB�1;oKz3>D^H�GB9>H6?CN�c]D�S[5<;�G�S t�3$`a3X4�@B?�469*;�@F?dQC;¡3X4646?�� `B3>N68:5o;7?C4�469>;<4
@F? yd57uI\vGB?�HCj

���



� �^j 2��������!�W��������k�� m>k� ��d� ��� 2������	�d�f�
�����R�������d��d��������� ���d���

101 102
10-2

10-1

100

101
 (

.
2
)

scenario  = 4.1

PGA Kik-net       
PGA K-net         
prediction Kik-net
prediction K-net  

101 102
10-2

10-1

100

101

 (
.

2
)

scenario  = 4.6

101 102

 ( )

10-2

10-1

100

101

 (
.

2
)

scenario  = 5.2

101 102
10-2

10-1

100

101

scenario  = 5.9

101 102
10-2

10-1

100

101

scenario  = 6.5

101 102

 ( )

10-2

10-1

100

101

scenario  = 7.3

� �����f��j | � k�H6H6?CG]Da3XH65<9*GB4�@BD &)()* 3_E>?CQ ;¡3 @B574OHi3XGBQC?Xn�`BN6P�@B57H6?C4�`a3>N�yl\1GF?�H�?�H�yd57uI\vGB?�HCn�?�H
QC9*8:`a3>N63>5<4O9*G�3�E>?CQ�;<?�4}@F9*GBGBP�?C4 ?�GBN6?�=*5<4WHJNOPC?C4�?CG�46DBNWKz3>QC?�`{9*DBN�DBG�4O9*;I@B?�H1t�`g?��:j 2p?C4}N6P�=*N6?�464O5<9*GB4
9*GIH�P�HJP�NOP_3>;75<46P�?C4�4ODBN�;<?�4 � ?CD�� @F?L@B9*GBGBP�?C4�@BPCQ�N65eHJ4d@a3>GF4d;¡3_��3>VB;<?:��j | wzQi�B3>c]DB?�5<GBQ�N6PC8:?CGIH�@B?
�Fn � ?CGs8A3>=*GB5eHJDB@F?fNO?C`BNOPC46?�GIHJ?�DBG � ?�D�@B?�@B9*GFGBPC?�4i��j^�1;gKz3>D^H�GB9>H6?CN `g9*DFN�;<?�4 Kz3>57VB;<?�4 8A3>=*GF57HJDF@B?C4
c�DF?�;7?C4�4OHJ3XHJ579*GB4�@BD�N6P�46?C3>D�yl\vGB?�HbG�S[9*GIHb`a3>4�?CGFN6?C=>5<4OH6N6P�@B?dKz3>57VB;<?�4�E>3X;<?CDFN64�@�SU3>QCQ�PC;7PCNJ3 HJ5<9>G�j

�*¢



� � � �����	� �
� �

� �� ��������� ������� ����� � �

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

� �(��# � #$���)�������





� �������	��
�� ��
� ������������������� ��� ����� ��
�� �!� ��� " �#� ���

�#�$���#��� �%���%& ��'(���

)+*-, .0/2143 ���A� �A�%576 8 3:9 5<;>=%?A@-B 3 5DC%5<=%EF;>?A5�GH?A@I; 9
2!SU��DFN69�QC9�@B? � ?�4OH ;ZS[DBG @B?�4q�!DBNO9^Q�9^@F?C4 c]DB5L@BP>9BGB5<4O46?CGIHqDBGB? GB9*NO8A?Y?�DBN69>`gP�?CGBGB? @B?

Q�9*GB4WHJN6DFQ�HJ579*G�j��!GIHi3>8:PC?�?CG ���I�^� `a3XNbDFGB? @F5<N6?�Q�H657E*?�@B?�4f8A3>NOQi�BPC4�`BDBVF;<5<Q�4�@B?�H6NJ3_EX3>D��gna;¡3L`BNO9X\
Q�PC@BDFN6?
@oSUP�;¡3>V{9*NJ3 HJ5<9>G @F?C4$�!DBNO9^Q�9^@F?C4
w � ��?CGB4O?C8$VB;7?C4�@B?AH6?$��HJ?�4Cn �>� `B3>NOH65<?C4�4O9*57H � �*�>��`a3X=*?C4
?�GIE^57N69*G P�@B57H6PC?C4�`a3XNL;<?���9*8:57H6P��!DBN69>`gP�?CG @B?��f9*NO8
3>;75<463XHJ579*G���4CSU3>Qi�B��E*?�?�G �>�*� � j 2p?C4�P�HJ3XHJ4
8:?C8�VBN6?�4�@B?f;ZSU�fGB579*G
�!DBNO9*`{PC?CGFGB?d?�H @B?�;TSUkf46469�QC5<3XHJ579*G:�!DBN69*`{PC?�GBGB?�@F?d2p5<VBNO?�\h�!Qi�a3XGB=*?lNO?CQ�9*G^\
GB3>5<4O46?CGIH�;7?C4��!DBNO9^Q�9^@F?C4�Q�9*8A8:?b@B9^Q�DB8:?CGIHJ4�@F?�N6P�KMPCN6?�GBQC?Xja�!G�`BNJ3 HJ5<c]DB?XnF57;<4�46?CNWE*?�G]Hb�$`FN69*DFE>?CN
;<3sQC9*G^KM9*N68:57H6P�@B?�4d9*DFE�NJ3>=>?C4d@B?LVKJ HJ5<8:?CGIHd?�H�@B?L=*P�GB5<?$Q�57E�5<; 3>D���?$�^5<=*?�GBQC?�4�?C464O?CGIHJ57?C;7;<?C4d@F?L;¡3
�f5<N6?�Q�H657E*?�@B?�;<3���9*8A8:5<4O46579*Gv~C !N69�@BDB5eHJ4�@F?�Q�9*GB4WHJN6DFQ�HJ579*G�~�w �>�ML^� �*| L ��� ��� �B`a3>NWHJ5<Q�DB;<57�CNO?C8:?CGIH
��;TSU?��^5<=*?�GBQC?�?�4646?�GIHJ5<?�;<;7?s@B?�N6P�46574OHi3XGBQC?�8:PCQC3>GB5<c]DB?
?�H�@B?s4WHi3>VF5<;<5eHJPA?�HL?�G `B3>NOH65<?���;TSU?��F57=*?CGFQC?
?�464O?CGIHJ57?C;<;7?A@F?
46P�QCDBNO57H6P
?CG Q_3>4 @�SU57GBQC?�GB@B57?>j�2�?�4�@B9�QCDF8A?�G]H64�4O?CNOE>?CGIHLP�=I3>;<?�8A?�GIH$��;ZS[P�Hi3XVB;<574646?�\
8:?CGIH @B?:QC9*GIHJN63XHJ4 `g9>DBN ;7?C4�QC9>GB4OH6N6DBQ�HJ5<9>GB4�?�H�;7?C4�46?CNWE�5<QC?�4�@�S[5<GF=*PCGB57?CNO5<?>np?�H$��;ZS[P�HJ3>VB;<57464O?C8:?CGIH
@F?l46`{PCQ�5 9aQC3XHJ579*GB4�HJ?�Qi�BGB5<c]DB?�4��a3>NO8A9>GB5<4OPC?C4�N6?�;¡3XH657E>?C4 � @B?�4�`BNO9^@BDF57HJ4�@B?bQC9*GF4OHJNODBQ�H65<9*GojF��SU3>DFH6N6?
`B3>NOHCn�;7?C4���DFN69�QC9�@B?C4 469*GIH�`FN6P�E�DB4 `g9>DBN�3>8:PC;75<9*NO?CN";7?bKM9>GBQ�H65<9*GBGF?C8:?CGIH�@FDs8
3XN6Qi�BPbDBGB57c�DF?l`{9*DBN
;7?C4�`BNO9^@FDB57H64�?�Hb;<?�4�46?CNWE�5<QC?�4f@oSU57GB=*PCGF5<?CNO5<?�?�GRP�;<578A57Ga3>GIH�;7?C4�9*VF4OHi3XQC;<?�4�@BDB4b3>D���@F5 =gPCN6?�GIHJ?C4�`BN63 \
H65<c]DB?�4�Ga3XH65<9*GB3>;<?�4dQC9�@B5 9aP�?C4�`g9>DBN ;TSUP�EX3>;<Da3 HJ5<9>G�@B?
;<3�9�3XVB5<;757HJP�4OHJNODBQ�H6DBNJ3X;<?>j}�"H$?�G�9aG�n�57;<4�469*GIH
`FN6P�E�DB4 `g9>DBN�3X8AP�;<5<9>N6?CN ;¡3�QC9*8:`gP�HJ5eHJ57E�5eHJP�@B?b;ZS[5<GF@BDB4OH6N657?b?�DBN69>`gP�?CGBGB?f@B?b;¡3�QC9*GB4WHJNODBQ�H65<9*GA?�H @B?C4
4O?CNWE^57QC?�4fQ�9*GBGB?��F?�4Cn{@a3>GB4�;7?C4�`a3_t�4f4O57H6DBPC4��B9*NO4b�fGB579*G���DFN69*`{PC?�GBGB?>j

2p?C4��!DBNO9^Q�9^@B?�4sHJN63>57H6?CGIH�`BNO5<GBQ�5<`a3>;7?C8:?CGIHs@F?C4�N6��=*;<?�4s@B?�Q_3X;<QCDF;�@B?C4�4WHJNODBQ�H6DBN6?�4R?�H�@B?C4
@F5 =gPCN6?�GIHJ?C4�3>Q�H65<9*GF4!c�DF5g`{?CDFE>?CGIH�4�SU?��^?CN6Q�?CN�4ODBN�QC?C;7;<?�4W\1Q�5Zj*�1;74�@BP�E>?C;<9>`B`g?�GIH�;<?�4!HJ�BP�8
3XH65<c]DB?�4�;75<P�?C4
3XD�� 8
3 HJPCNO5¡3>D��YDFH65<;<5746P�4:@B3>GB4:;¡3�QC9*GF4OHJNODBQ�H65<9*G ?�HA;<?�4A�!DBNO9^Q�9^@F?C4 � ?�H � 46?�QC9*GB463>QCNO?CGIH�3XD��
NO�C=*;7?C4�?CG�=*P�9>HJ?�Qi�BGB5<c]DB?�?�Hl3XD���469>;<;<57QC5eHi3XH65<9*GB4�4657468:5<c]DB?�4Cj

�1;*?�4OH}`BNOP�E�D P�=I3>;7?C8:?CGIHp@B?�4}`FDBVB;<57Q_3XH65<9*GF4o@�SU3>GBGB?��^?C4}Ga3XHJ579*Ga3>;7?C4�c]DB5>GB?�@B9*57E>?CGIH�?CG 3>DBQ�DBGB?
4O9*NOH6?�QC9*GIHJNO?C@B57N6?L;7?C4d@B57N6?CQ�HJ5eE*?C4��!DBNO9*`{PC?CGFGB?C4�j"�lS[?C4WH @B3>GB4dQC?�QC3>@BN6?�c]DB?�4CS[5<GF46�CNO?�;<?$`BNO9^Qi�B3>5<G

��8



� {Fj  �rb�h2?�����d �rf�h�/�l� 2!S ���l�^��� �d��� � ��� ��� ��kl2����f2Y�^�W����� � �f�

���a3>`B5eHJN6?d~FjB�1;�3$?CG�?>=g?�Hb`{9*DBN�9*V � ?�Hb@B?�HJ?�4OHJ?�N�;<?C4�KM9*NO8A?�4�46`{?CQ�HJN63>;<?�4b@FP>9aGB5746463>GIHf;TS 3XQ�HJ579*G�46574W\
8A57c�DF?�wME*9>5<N�:�?�H6Vg?�@B?CNh\ ��3 HJ5<V{?�HfwT�>�*�|{*� `g9*DFN�;TSUD^HJ5<;75<463XHJ579*G c]DB5�?�GA?�4OH�Kz3>57H6?�� @a3>GF4�;TS �!DBNO9^Q�9^@F? �
?CG�;<?C4�Q�9*GFKMNO9*GIHi3>GIHf�LDBGB?�Va3>46?�@B?�@B9>GBGBPC?�4bH6N6��4bQ�9*8:`B;<��HJ?d?�H�H6N6�C4�VB57?CG�N6?�GB46?�5<=*GFPC?
wTyl\1GB?�H���j

) *�� � E����	��
 3� 5�� 3 ��� � =�@ ?�EF5��

� �
�	��� � $���
	�) 	 * 	 & ��� )(� *�� � '(��*���� �
�����! �"�# �!$&%(' � �)$ � %+*  ��-,.�! �/10�� '2* �3 $	4 �305 �/10�6!7 *8$9* 0:"<; * � ' 6!0>=.� $  *�%  4@?A$&')$ 7+BC0��10> �/ $ 7 % 0�/1�30

0�6! D7 $ ; $ 0�� 4 � 4 " '!' /3�30FEHG ' � *-IKJ " %  D7 $L4 �30�#1 % � *M% " '	4 ��7 $ ; $ 0�� 4 � 4 " 'N' /3�10 4)$&' 0�7 $HO �1# *�% " 'QP�RSP&T�R
U �10��! %+' # % �V�10-� * "<;CW��1# *M%YX 0 4 �.7 ?A$&')$ 7YB�0��Z0�" '[* #37 $&%  ��3\]� '2* � � �^"<0�/30 4)$&' 0�7 $_O �3# *�% " 'a`<RbP�RbP�R

c 7>0 ?A$&d<%Y*Q% # %>4 �e�! �/10�� '[* �3 _0�6N#3# %+'2* �3\]� '2* 7 $ \]/ *J� " 4 "&7(" d<% � $&4 "<� * /3�� $  f7(�g#3" 4 � 4 � �/�G
d  ��10�0 % " 'h4 / J �17("<�!�^/i� $  Hj)6!k[6!0 �!% \ $ $ ��$&')$ k $hIl`nm<m&o2T;@ 7 $  �/ d  ��30�0 % " ' � 'p4 �16 � / *8$ �^�30 $ / * /
%('2*  �" 4 6 %+* �>� $  5q&"nB ' �1 $ : "C"< �� Il`nm&rN`sT�t �37+7(� $ �^"<6! F"<;CW�� *54 � 4!% 0 *M%('Nd 6!�3 �� ' 6 ' �! ��3\ % �3 * �1\g�!0
6 ' � $9*�* / ' 6 $9*M% " 'f4 6i\]"<6 J �3\]� '2*:$uJ �3#-7 $L4!% 0 *8$&' #3�v�!6 % 0 4 ��#3" ' 0 %+4 /3 ��3 w7 ?b$ \]�!7 % 9 # $9*M% " 'x4 6i\]"<6�G
J �3\]� '2*	$uJ �1#]7 $ \ $9d<'!%+* 6 4 � RVy 6a#1"<6! �0 4 �i7 $ 0��3#3" '!4 �]/ *8$ �V� 4 �i7 ?b$9')$ 7+BC0�� t 7+�Q�^" %(4 0 $ = �1# * /g=
# �)$&z 6!�Q/ J / ' �3\]� '2* �30 * 7(�{\ / \]� t|z 6!�37 z 6N�Q0�" %Y* 7+� ' "<\Q;! �� 4@? � '  �� d&% 0 *  ��1\g� '[* 0 t � * �^"<6! }#3� *�* �
 $&% 0�" '@t^* "<6 * �Q�1 � ��16! x �/ $ 7 % 0�/1� $ 6p#3"&6! �0 4 �i7 $ �! ��1\ %+~  ��f/ *M$ �^�i0��i�! �"<� $&d � $ 6p#3"<6! �0 4 �i7 $ 0���G
#3" '!4 � I ��$ 0�6 4)$%$ ���2*8$ k9� t@`nm&m2P<T�R j)6!k[6!0 �N% \ $ $ ��$&')$ k $eIl`nm<m&o2T " '2* #1�3�^� '!4!$&'2*L$ \g/17 % "< �/L7 $
\g/ *J� " 4 � 4 �{q&"nB ' �1 $ : "C"< �� Il`nm<r�`sT � ' \ %('N% \ % 0 $9'[* 7 $ �! �"<� $&d2$9*�% " 'g4 �x7 ? �3 � ��36N 4@? 6 ' �x/ *M$ �V�
=Q7 ?A$ 6 *  �� R!y}%(' 0 %�t 7(� * �3 �\]� 4@?A$9*�* / ' 6 $�*M% " ' � '�4!% 0 *8$&' #1�x�30 *}4 / * �1 �\ %(' /H7(�Z�! ��3\ % �1 I�% 7�0 ?A$&d<%  $Q4 �
�9���@� 4!$&' 0H7 ?b�:z 6 $9*�% " ' , R , T�t �!6 % 0}7+�30 * �3 �\g�10 4@?A$ \]�!7 %K9 # $�*M% " '�$uJ �3#Q7 $ \ $&d<'!%Y* 6 4 �	� *Z4@?A$ W�6!0 * ��G
\g� '[*-$nJ �3#x7+�H0 %Y* � I  ��10��^�3# *M%+J �3\]� '2*L� ���@� � *L��� ���@� t k�� `<tNP�t�RYR+R!�<T 0�" '2* # $ 7(#36N7(/30�� ' 6 *�% 7 % 0 $&'2* 7 $
J&$ 7(�36N 4 � �9���@� �! �/ $ 7 $ ;!7(�1\g� '2*�4 / * �3 �\ %(' /3� R

� �
�	��� � )���' ������ )(��� ���:��� ��	 �('�)������$��*��,� � ����	�'��n���p��� �$� )�� *�� + � *����(�
� � �5��¡£¢ )(� *��������$��*��,� � ����	�'¥¤ ���[¦ 	 '�� � �v¦ ��� � � �¥�n§{�©¨�ª ¨�«�¬s�

 ���#�� .�n® � W�� ���%W��H� �3� �°¯ �  .� W �[� �5W���� W�± �3� ��� � �Z� � ���  .� � � ��� �s® � �H�!�>�
U:? / J9$ 7+6 $9*M% " 'h4 �i7 ?b$ 7(/ $ 0 % 0�\ %+z 6!�Q0�6N x6 ' 0 %+* � 4 " 'N' /i#3" ' 0 % 0 * �]= 4 / * �3 �\ %+' �3 H7(�30x\]"<6 J ��G

\g� '[* 0}0 % 0�\ %+z 6N�30�7(�10L�N7(6!0 $&d  ��30�0 %+X 0 4 " '2* " '©4 " %Y* #1" ' 0 %(4 /1 ��3 L7 ? "C#3#36N � �� ' #3�.0�6! }#1�	0 %+* �{#1"<\]\g�
�V"<0�0 % ;!7(� R ��$9% 0Q6 ' � J&$ 7(�36N 4@?A$ #3#1/37+/3 $�*M% " ' "<6 4 � JC%+* �30�0�� ' �e0�6 �_* #3�1�V� '!4)$&'2* � $ 0Q�^"<6! f# $ G
 $ # * /3 % 0��3 {6 ' � $ # *�% " ' 0 % 0�\ %(z 6!�_� * # ? �30 * �^"<6! z 6N" % " ' 6 *�% 7 % 0��i7+�_0��^�3# *  �� 4 �g �/3�^" ' 0��²�^"<6! .7(�
4!% \]� ' 0 % " 'N' �3\]� '2* � $  $ 0 % 0�\ %(z 6!� Ic: � * ;^� 4 �1 lG ��$9*M% ;V� *utVP&o<o<³<T�RVO�% " ' #1" ' 0 %+4!~  ��f7+�	0lB�0 *M~ \g�Q ���G
�! �/10�� '2* /L0�6! :7 $ j %(d 6N �� ³�R+`<t # ? �30 * G°=sG 4!%  ���6 ' "&0�# % 7(7 $9* �16! �0 % \]�!7(�>#3" ' 0 *M%Y* 6!/ 4@? 6 ' �-\ $ 0�0�� )  ��37 % /3�
=]6 ' 0�6!�N�V"< * � $  L6 '  ��10�0�"< *H4 �	 $&%(4 �36! }´©� * � $  }6 'h$ \]"< *�% 0�0��36N JC% 0 z 6!�36Cµ 4 �	#1" ' 0 *M$&'2* �f¶ t

·,+



SOL

k c

m

SOL

k c

m

(t)

x(t)

���������
	�����������������������! "����#%$!�����'&(�!#%���*)+�!,-#%&(�/.0��#%��,1�2.(�� '�����3���54!�-��&(�6��,!�7�8��9�$:�� 2�<;=�0 � '��.09��4>;=�!,/��&(,/4!�?�����'#@��AB�!�0	!CED(�0�!�GF!�H�<;I9��8����4J;I9�AB�!������K/ ��0L!)M4/ �&(�7�8�*�<;I9��8����$N�� O�8�! 'KP9�	
�Q�RAB�!�%�<;I&(,-��,1.S�����0D(�%�8�T �93�����8��&(,U)T�/,!�@&0,!4!�%�����'#@��AB�!�V&
���3�0�'��&(,/,:�0,1�H�!,W4!9�$!��������#%��,1�HX5Y�Z�[
4/�\��&(�]L!�0��&( ���&(,+$N���/�^9��� ��� ��2�];=9�AB�:���8��&(,_4/�T#%&(�/.0��#%��,1��4!�����R#@�0���'�2$:�0 ` 8�0$!$N&( O���0�\�'�!$!$N&( '�
��&(#%#@�Va

bdc1e8fc Z e
gih c(fc Z

gkj fTlnm bdc1e Xc Z e
o �/	7�qp

rs,\$N&(�8��,B�^����$!�/���8�q�8��&0,@tvuMY j!w b [�x]y e �����];z��#@&( O�8��������#@��,1�` '9�4!�!�7��{|uMY~} w(� [ h Y b j [8�:x]y e L
&(,+$N���/� '9�9��� ��� ��?�<;I9�AB�:�q�8��&0,\$! �9���9�4/��,1�8�@a
cBe8fc Z e

gk� {Ot c(fc Z
g t e fTl cBe Xc Z e

o �/	��(p
���\��&0���/����&(,�4/�%�����'�8�M9�AB�:������&(,U�3.(���M�����*��&(,!4!�7�8��&(,!�2��,!�������0����� f Y��B[ l �\��� c(f Y��B[ w c Z l �/LJ���'�
4/&(,!,!9���$:�� ��<;I��,1�89�D( 8�0����4!�H���/F:�0#%���sa

f Y�Z�[ l�m
}

t�� } m { e
�i�
� XsY��N[�� f1�6��m {Ot2Y�Z m �N[������]� � t2Y�Z m ��[ � } m { e � c �

������$N���Q�8 '���!�� �9�$P&(,/�������O���!,V�!���0D( 8��#@#%�� '��$! '9��'��,1�G�0,1��L1$P&(�/ 5�!,%�0#%&( '�������'��#%��,1�5 '9��!�/���
{2�/&(,!,!9�LP���%.��0 ������8��&(,T�!����$N���Q�8 ��R��,�$!�'���!�!&q���0����9���9� ����8��&(,�&(����,�$!�'���!�!&q��.S���������'�V��,���&(,/���8��&(,
�/�Ht 	P¡�����&(�/���������O���� �¢��"��,1�89� ������8��,B���:�0,!�"���M#@�����! '��&0£����M �9�$P&0,!��������,/93�0�� ��*�J;I�!,!���'�8 '�!�����! ��
��;=&0K/�8����,1�`��,_��&(#¤K!��,:�0,1�`������ �9�$P&0,!�����`�!�"������#@&S�!���¥$/ �&($! '������,@.S��K! 8������&(,/�¥AB�!���'����&0#@$N&( '����,1�
��&(#%#@� �!���`&(�������������8���! ����'��#%$!�����¥��,!�!9�$P��,!�:�0,1�8� o�¦ �Q�8KN���!�� O�'§T���8��KP�Q�3L!��¨(¨(�BpG	S���"��$N���Q�8 ����!�� '9Q�
$N&(,!�'�¤��&(�! ',!���*�/&(,!�V$N&(�! 2�!,U�0����9���9� '&(D( ��0#@#%�R�/&(,!,!9�LJ���+ '9�$N&(,!���V#@�q©
��#@�0�����J;I�!,-��,/����#RK!���
AB�!������&(,!AB�!���!��#%&S�!���+$/ �&($! '����Lv�J;I&(£ª�<;I&(,ª$N���
�+���0��������#@��,B�_�!9��/�!�� '���!,!�����'����#@���8��&(,k�!�����

«B¬



� ³NR����Lc°U��.O������}c°�
	H� U:?b������ � ��	Z� r_����	�� � yHU � �}U O�clO��©c����}�

10-3 10-2 10-1 100 101 102

 ( . 2)

10-3

10-2

10-1

100

101

102
10

0
 (

.
2
)

10-3 10-2 10-1 100 101 102

 ( . 2)

10-1

100

101

10
(

10
0

-
)

�������D³�RSP�� ��"<\g� $  $&% 0�" 'p4 �30 J9$ 7(�16! �0 4@?A$ #1#3/37+/3 $9*M% " ' \ $ µ % \ $ 7+�	�^�3 ! 36!�]� *.4 �]7 ?b$ #3#3/17(/1 $9*�% " '
0��^�3# *  $ 7+�{= `uo<o"�$# # $ 7+#36!7+/3�x�^"<6! -7 ? / *8$ ;!7 % 0�0��3\]� '2*-4 �30L0��^�3# *  ��10 4 �. �/3�^" ' 0�� R

 �/3�^" ' 0��_\ $ µ % \ $ 7+� 4@? 6 ' �_0 *  �6N# * 6N �� z 6N�37(#1" '!z 6!� R��L' � % 7+7(6!0 *  $�*M% " ' � ' �10 *	4 " '!' /1�_0�6! .7 $ j % G
d 6! �� `<RY`<R

%'&)(+*-,/.�,n®0&)(2143456(7,e�859;: 9;<�=
��� z 6 % �! �/3# ~34 � I � ' � $  *M% #36!7 % �1 H7 ?A�:z 6 $9*M% " '�³NRbP<T �! �/30�� '2* �²7 $²X�$  3" 'a4 " '2* 7+�Q0��^�3# *  �� 4 �

 �/3�^" ' 0��_�30 * # $ 7(#16!7(/ R>	Z$&' 0 * "<6 * �]7 $ 0�6 %Y* � 4 6a�! �"�W�� *.4 �_ ��3# � �1 �# � � t 7+�30 4 " 'N' /3�10 $ #3#3/17(/1 �"<\]/�G
*  %+z 6!�30}0�" '2*? 7 *  �/3�10}� '[*  �� o�tSP<� � *xP<�@�A#Q$ 6�\g"nB&� 'h4@? 6 '0? 7 *  �� 4 �CB�6 *�* �1 !D>"< *6�p$ # $ 6!0 $ 7�=g,
�-E<7+�30 IKJ " %  -7(�{� �)$ � %+*  ��x, Tv$uJ9$&'2*}4 �{�N �"C#3/ 4 �3 $ 6©# $ 7+#36!7 4 �30L0��^�3# *  ��10 4 �. �/3�^" ' 0��.#1"< � ��30��^" ' G
4)$&'2* 0 R9y 6Q#3"<6N �0 4 ��#3�># $ 7+#36!7 t 7 $�X  �/ z 6!� ' #3��\ $ µ % \ $ 7+�w� '2JC% 0 $&d /1�v�V"&6! �7 ? "&0�# % 7(7 $9* �16! 7 % ;! ��5�30 *w4 �
FHGIGCJLK�M = *M%+*  �� %('NX "< �\ $�*M%+X°t<* "<6 * �30-7(�10 X  �/ z 6!� ' #1�30L0�" '2*  �� ' 0�� %+d<' /3�10 4)$&' 0-7 $N�F$ ;!7(�Z, RbrNRO	Z$&' 0
* "<6 * �Q7 $ 0�6 %Y* �Q/ d2$ 7(�1\g� '2*ut^% 7D�30 * 0�6!�!�^"<0�/ z 6!� �85$9;: 9;<�=QP614345 � * 7+�30Z#1" ' #37+6!0 % " ' 0}/ ' " ' #3/3�10
0�" '2*�J9$ 7 $ ;N7(�30 4)$&' 0�#3� *�* �	7 % \ %+* � R

��� *�* �}0��3# *�% " '_* �10 * �H7 $ZJ9$ 7 %(4!%Y* / 4 �}#1� *�* �}/ d2$ 7 %+* /R $ �! ~ 0 # $ 7(#16!7 4 �10>0��V�1# *  ��30 t�% 7 X�$ 6 * #3"<\iG
� $  ��1 �859;: 9;<�= � *S1S3�5 �^"<6! * "&6!0.7(�30x� '  �� d<% 0 *  ��3\]� '2* 0 4 �_0�6N X�$ #1� R U $ j %(d 6N �� ³NRbP �! �/10�� '[* �
4 � 4 �36�µ X�$  3" ' 0.7 ? �1 � ��16! x �/ $ 7 % 0�/1�i� $  x6 ' � * �17(7+� $ �!�! �"uµ % \ $�*M% " '@R � ? �30 * � $  *�% #36N7 %(~  ��1\g� '[*x$ 6�µ
J&$ 7(�36N �0:/37+� J /3�30 4 � 14345 z 6!��7 $H4!%UT /3 �� ' #1���V�16 * 4 � J � '!%  :0 %(d&'!%U? # $9*M%YJ � R ���3# %  ��30 * ��� ' #3"< �� %+' ��µ[G
�!7 %+z 6N/ RV�F$  >��µ��3\]�!7(� t �^"<6! >7(�10��^" %('2* 0 4 �Z7 $4?)d 6N �� 4 � 4  �" %+* � z 6 % 0 ? /1# $  * � '2* 0 %(d<'N%U? # $9*M%YJ �3\]� '2*
4 �²7 $�4  �" %+* � � "& %W# " '2*8$ 7+� ��5�<X9Y9�Z\[$]^14345_P G t 7 ? �3 � ��36N f �/ $ 7 % 0�/1�g�^�36 *Q$9*�* � %+'!4  �� P<�I`eR��:'
 ~3d 7(� d / ' /3 $ 7(�x#1�3�^� '!4)$9'[*3t 0�6!�!�^"<0��3 ��5$9;: 9;<�=�Pa1S3�5  ��10 * �.6 ' �	;^" '!' � � BC�^" *J�!~ 0�� R

·Ib



� .�� ,/.X*�� ,H.�� * (����'(+*-,/. (��	� ( (+*-,�
 (��X(����(�� ,�
/(2&)(�������
 . (�
 ( ,��X(����(�� ,�
/(L&)(�
s®��� *��'(
c 7 X�$ 6 *�d2$  4 �3 L=i7 ? �30��N %+*�z 6!�.#1�30 4 �36�µ0��^�3# *  ��10H0�" '[*L4 � ')$�* 6! �� *  ~ 0 4N%UT /3 �� '2* �"R
� 7(�L0��^�3# *  �� 4 �Zj)"<6! % �1 X "&6! '!%Y*ut ={# �)$&z 6!� X  �/ z 6!� ' #3� 4 6g0 %(d&')$ 7 t 7 $ #1" '2*  % ;!6 *�% " ' #3"& � ��10lG
�V" 'N4)$&'2* � %(' #37(6N0�� 4)$&' 0L7 ?b$ #3#3/17(/1 $9*�% " '4 6©0�"&7 R

� U �{0��^�3# *  �� 4 �{ �/1�V" ' 0�� X "<6! 'N%+*ut =]# �)$9z 6N� X  �/ z 6!� ' #1�Q�! �"<�! �� 4@? 6 ' "&0�# % 7(7 $9* �16! t 7 ?A$ #3#1/�G
7(/3 $9*M% " ' \ $ µ % \ $ 7(� *  $&' 0�\ % 0�� t � '  �/3�^" ' 0��f=i7 $ 0�"<7(7 % # %+*8$�*M% " ' 0 % 0�\ %(z 6!� R

�L' �Z#1"<\g� $  $&% 0�" 'g4!%  ��3# * �Z� '[*  ��Z#1�30 4 �16�µ"&;CW�� * 0 '@?A$Q4 " ' #Z� $ 0 4 �x0�� ' 0 R�� / $&' \]" %(' 0 t[% 7^��µ % 0 * �
4 �30L ��37 $9*M% " ' 0v� '2*  ��.�16�µ R

� 7(�e0��V�1# *  �� 4 � �/1�V" ' 0���# $ 7(#36N7(/ $uJ �3#�6 ' $ \]"< *�% 0�0��3\]� '2*Q' 6!7-�10 * / d2$ 7 $ 6 0��^�3# *  �� 4 �
j|"&6! % �3 R

� U � 1S3�5 �30 * / d<$ 7F=]7 ?A$ #3#1/37+/3 $�*M% " ' 0��V�1# *  $ 7+�Q= X  �/ z 6!� ' #3� %+'O?)'!% � t �^"<6! L7 $&z 6!�17(7(�.7 ? "<0°G
# % 7+7 $9* �36! JC% ;! ��{� ' � �)$ 0�� $uJ �1#	7+�x0�"<7 R

·��



� ³NR����Lc°U��.O������}c°�
	H� U:?b������ � ��	Z� r_����	�� � yHU � �}U O�clO��©c����}�

���



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

���(����.���� �

/1032546487)0:9<;�=?>@0:ABAC;?DCEGF?7IH)J3;	K)25LM;ON?;	K)/@;IPQH)JM2R;	K3K6SUTWVBXY48032ZAY[\7:N]257:L^N3>@L32548467
_a`cbedgfhdji\d]kml:n:oWkpfrqtsvuwqxdQltyzdgfrqx`{lzd?kml}|�~\uwlzdQ�M��iByz���topfhuwla��:���)�h�\�z�?�W�W�C�p���8qx`BdRla`Gop�p�ZopiW�m�rn:q�bzlebt����uwop`Gytl��� i\fh�h��opi\��l�� scqxiCb�bzlW��fhutbt`G� �tu� ox`vk�oxdI�	�j 3�¡_z�5¢��I�:���)�h£x¤x�?¤m¥m¦a§v�¨ ?u�la`GqW©z��l«ªIltkmlw�Y�p�¬��uwox`vytl

=2R;	K3K);PgS@®M;]A<N�7:K3¯
�6oW©tqpu�opdRqpfhuwl°kWl� 3�tq�sc±\��befr²aiBl�_a`BdRlaue`Gl}lzd1¢�l�yzdRqp`vqtsc±\��btfr²ziBla��:���)�h£x¤x�?¤W¥³¦a§v�, �uwlz`vqm©a��l´ªltkWl��µ�p����uwop`Gytl

¶�·8¸º¹r»g¼¾½¬¿CÀ »rÁÃÂ�Ä�·6ÅpÁ6Æc¹�ÄvÇ3È@Æ\Å�É¾½¬ÊË·6Æ\Ìv¿¨È@Á¬Í�»gÁ6¿C¿³Åp»rÁ¬ÍÃÎ5¶:Ä�·¬¼�¼¾¿Ï¿³É�Æc¹ZÐrÑºÒ�ÓvÓvÔBÆ�Õ

�ºÖ



������� �$��������	 ��� 	 �
	��� � � �
	 ��� � 	���	 � � � �Q��� ��� ���\����� � � � � 	�� �  �Q� �
��� � � �������� � ��	�� 	 ���!� B � 	��

"$# � ,�
&%�� ,
H('*)¨;,+*-/.102.\X1)4365r;?F7398�02+*-/-:)zV<;/=?>$@&-:.A@�.9B/)CB ;ED7.FBG;�TWVBXcTA-�XHB/'BTA@I)JBLKM.9-�;:'&)X&)CB/NPOmVQ-/)JBG@�.WVIBG)�B/@�)C0R;:-�T*S¬H�>T@I)4UVB/@�)C0R;:-�T¨TW-:)�)¾V&-/NX0Y'&)�XZN�VF=P.mV&O�@�)�-:NP.\XÃTxVBXTA-/)LB/+&O9OA)CBG;/)�X4KM.A-
'&NPO9'[B/)�NXBG\]NX02NP;E>^-:)�O9NP.mV*B�SºF�.WVT_A)C-:B/)�=?>WE8H�>T@I)�`�B/@I)J0R;/-tTÏTA-/)@*-/.9@I.<BG)�XaKM.A-]=?.bDc;/.a\].CX&)�-tTb;/)�BG)CN?B/\]N?0�Nd;E> TA-/)�TAB�5M=?NPe9)Y[*-�TWV*02)f8eEITxV�XQ)2g1'&N?h&NP;h�.W;:'´Ti= TW-:OA)�-TA\]@&=PNPjI0¾Tb;/N?.WV�TW;�BG'*.A-/;,@I)C-/N?.\XËEmTWVBX°Ti\�+*0Y'LB/\�TW=?=P)C-,=?.WV&Oi@�)�-:NP.\X0�.WV<;/)¾V<;:B¾EJDkNP;/'l-:)CB/@I)J0R;�;/.�Hm>T@�)!U(B/@I)J0R;/-tT&SxH('*)CB/)�@&-:.A@�.9B/NP;/N?.WV*B¾EC'*.bD�)C_A)�-�EJD�)C-/)0�.WV*BG;/-tTWN�V&)�X�+*B/N�V&OnKM)�D$)�_9)zV<;:B�\].9BG;/=?>�-:)C0�.A-tX1)¾X�.WV�TxV�TW=?.AOnN�V*BG;/-:+&\])zV<;YB�Sx2RVl;:'&)@*-/)JBG)¾V9;nBE;:+BX1>WEoD7)�+*B/)p;:'&)]qmTA@BTxV&)JBG)�'&NPO9'sr<+BTW=?NP;E>µX&NPO9Nd;tTW=�t@PjV&)�;:TW-:-tTf>�N�Vs.A-wPX&)�-,;:.�)C_�TA=P+�Tb;/)u;/'&)n@&-:.A@�.9B/)¾X°;?F73�-/)JBG@�.WV*B/)uB/@I)J0R;/-tT&SC[&+*-G;:'&)�-:\].A-:)WEmTA=P=�t@PjV*)2;BG;�TW;/N?.WV*B]'�Tf_A)�OA)�.A;/)J0Y'cV&NX0zTW=k0Y'BTA-�T90R;:)�-:NPv�Tb;/N?.WV�S�w4)�j*-YBE;L02.mV*BG;/-:+*0R;:)¾X T XcTb;tTpPh�TAB/)n.AK�B/'BTW=?=?.bDH)�_9)zV<;:B¾EcX1)�@&;/'�=P)JB/B7;:'BTxV�`9xpeT\µE1;/.�Tf_9.AN X�B/+&hvX&+*0R;:NP.mV�-:)�= Tb;:)¾X-:)C0�.A-tX&BCSGH('*)´XcTb;tTWhBT9BG)]BG@�TxV*BiB/Ndg4>A)�TW-YB!.AK(B/)�NXB/\lNX02NP;E>yKM-:.A\zUJ{A{9|�+cV<;:NP=(`W}A}9~&SH('T+*B¾E9xA{&Uk)�_9)zV<;:B,D�)C-/)�B/)�=?)C02;/)�X
DkNP;/'�\l.9\])zV<;m\�TWOmV&Nd;:+BX1)uh�)2;ED7)�)¾V �}TxV�X��TS ~cE-:)C0�.A-tX1)¾X«Tb;u|A{*UnBG;�TW;/N?.WV*B¾E1OAN?_TN�V*O T
;/.A;�TA=�.WK�|A3&Uf`�;ED7.]'&.A-:NPvC.WV<;�TA=�0�.A\]@�.WV&)¾V9;YBT90�0�)�=?)�-:.AOA-tTW\ BCS�0!BGN�V&O�;/'*)CB/) -/)J02.A-tX&B¾EoD�)L0�.A\]@&+1;:)¾XaBG@�)C02;/-tTW=,O9-/.9+cVBXCP�\].W;:NP.mV@*-/)�X1N?02;/N?.WV�)Jr<+BTb;:NP.mV*B:TWVBXyD7)
+IBG)�X�;/'&)C\�;/.�-/)C_TNP)CD�;/'&)]BG'�TW@�)�.WKm;/'&)l@&-:.A@�.xPB/)¾XÃ;?F73ZB/@I)J0R;:-�T*S2RV$@BTW-/;/NX02+&= TW-�E�D�)�BG;/+�X1NP)�XF;/'&)y@&= Tb;:)¾TA+\Pj=?/17�-�TW;/N?.4=?)�_9)�=jE;:'&)�@�)�-:N?.CXQN�V<;/)C-/_pTA=�Dk'&)C-/)L;/'&NXBl@&=�TW;/)�TW+QNXB
0�.WV*BG;�TWV<;¾E6TWVBXQB/Nd;:)«TA\l@*=PNPjI0zTW;/N?.WV)���)J0R;YB�ScH('&)n-:)CB/+&=d;YB(BG'&.bD�BG+&-:@&-:N?B/N�V&OA=?>l;/'BTW;7;:'&)�Hm>T@�)�`�-:.T0Ye h�)2;/;/)C-k)zVT_A)C=P.9@I);:'&)�q³TW@BTWV&)CB/) XcTW;�T&S�73V&.A;/'&)C-�N�V9;:)�-:)CBG;/N�V&O .AhIBG)C-/_pTb;:NP.mV�N?Bu;/'BTW;u;/'&)lt@PjV*)2;MXcTW;�T0�.A-:-/)JBG@�.WV�X1N�V*O�;/.°TW=?=�B/.AN?=�0�=�T9B/B/)CB]TW-:)�-:N?0Y' N�VVB/'&.9-G;7@I)C-/N?.\X&B]TA-/.9+cVBXL}*SPU!B�S\H('&NXB0Y'�TW-tTA0R;:)�-:N?BG;/NX0 'BT9B V&.W; h�)�)zV�.AhIBG)C-/_9)¾XZN�VF.A;/'&)C-]D�.9-/= X1DkN X1)«XcTW;�TAhBTAB/)CBCSILu.A-wP\�TA=PN?v�)�XZ)�\]@&N?-/NX0zTA=�@*-/)�X1N?02;/N?.WV*BlB/'&.bD�TsDkN X1)zV*N�V&O^.WKk;:'&)V@*=�TW;/)¾TA+ TAB�;/'*)�B/.AN?=0�.WVBX&Nd;:NP.mV*B)X1)�O9-�TmX1)AScH('*N?BuB/+&O9OA)CBG;:B7;:'BTb;k;:'&)}H�>T@I)�` ;?F73 B/@�)C0R;:-�T�X&. V*.W;!0�.xP_9)�-!)zV&.9+&OA'�;:'&)�=?.WV&O�@I)C-/N?.\X&BuKM.9-M;?F73xP�B/.AN?=�0�=�T9B/B/)CB!� Eo� TxVBXy� SG[�N�V�TW=?=P>mE*;:'&)0�.A\]@&+1;:)¾X�O9-/.9+cVBXCP�\].W;/N?.WV�@&-:)¾X1NX0R;:NP.mV�)Cr<+BTb;:NP.mV*BuB/'&.bD�;/'BTW;u;/'&)�@I)�TWe�OA-:.A+cVBXT90�0�)�=?)�-tTb;/N?.WV�5 =]/17n8�NXBIV&)¾TA-/=?>iN�V<_pTA-/N TxV<;�;/.�;:'&)uBG.9NP=&0�.WVBX&Nd;:NP.mV*B�SWA1.AN?=&)2�o)C02;:BTA-/)\�TAN�V&=?>�B/)�)¾VVN�V�;/'&)pB/'BTW@�)�TxVBX�@&= Tb;:)¾TA+V=?)�_9)�=�S

�H�9� �m�Q�k�!�[�H�6���u�9�^�

����� �i���C���9��� � �[ G� � �o¡n¢���£�¤¥��£�¦�§��<��� � � � �<�o¨[¨ � ¦���©�ª ��� ��© � ��«,ª D �^� � ©J£¥§o¦�¬I�<� � ¤ � �f¬IªJ£��o¦
� � ©C���¦�© � ©J � �9ªJ�f¬ R �p®  ��¯ ©C � �9ªf�J¬F«E�o�L�<����¦�ªf�J£ � © D £¥ª ��� £¥§ � © � £¥©J¨[£��<£°ª ®o± ¬I¦�� �p®  �a² ©J � �Aªf�J¬
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©Cªf�C�o¦�§6¨F�Iªf£���¦¹¬��<� � ¤ � �J�o¨ � ª � �C©�  ��� � � � 0�E ¡y£¥© � ¬Iª�«E�J��¨ 	y� ªJ� Â ¶I�$# � ����� � � ©C��o¦�© � ¬I¢��1³ �
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� ����£¥ªJ£��o¦�¬�¤�¤ ®o± ª ��� ¬��9� � ¤ � �C�o¨ � ª � �J© � ¬T³ � ¬ D £¥� � � ® ¦�¬�¨[£��Z�J¬�¦�§ �I± D £¥ª � ¬¸� � ©J�o¤¥��ªf£¥�o¦ �<¾ ��¬�¤iªf�
F�� FHG���� ¨$Å*©bÅI©9� � ¤�¤i©C£�§o¦�¬�¤�©�¬�� � � � �9�o�J� � �Æ¬Iª^¬H©f¬�¨[�¤¥£�¦�§¸�J¬Iª � ��« ¯1¶o¶I�A#   � £¥¦��o© � £¥ªf¬ ±n¯1030 � ±
º,���C£ D ¬��f¬ � ª�¬�¤:� ±�²�¶o¶ �µ¡A�p�R¦ ���J� � �[ªJ�c¬�¤¥¤�� D �9�o¨F�¬��J£¥©J�o¦�© D £°ª � �� � ³�£¥�o��© D �o�C·�© ± D � ? ¤¥ª � � � �
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D � � � ��� D ¦�¤���¬I� � � M ¬�¦�� ¬É«E���Cª ��� ��© � ¤ � �Aªf£���¦��<�J£°ª � �J£�¬ D ¬I©6 � ��«E�o�J¨ � � ªf� � ¬T³ �¹� ³ � ¦�ªJ© D £°ª �
¨[�o¨ � ¦�ª�¨F¬�§o¦�£¥ªf��� � §�� � ¬*ª � �!ª � ¬�¦Z��¬�¦��Z� � �ª � ¤ � ©J©nª � ¬�¦ ²2E ·�¨ £�¦Z���J� � �!ªf��¬T³��o£��a©C��¢m�����9ªJ£��o¦
� � ¤�¬Iª � �É� � �<�o�C��©a¬I¦��ÈªJ��� � ¨F¬�£�¦¼�<¤¥�o© � ªf�6ª ��� ª � �9ªf��¦�£��[�<�o¦���£¥ªJ£��o¦�©�£¥¦Éº��f¬I¦�� � � � ¦Æ¬�����£¥ªf£¥�o¦�¬�¤
¾ ��¬I¤�£¥ª ® �9�o¦�ªf�C�o¤ D ¬�©l¨�¬�� � ªf¬�·µ£�¦�§s£�¦�ªf�4¬��<�9�o��¦�ªlª ��� �9�o¨[¨F�o¦ � ³ � ¦�ªJ© � � �9�o�J� � �$¢ ® ¢���ª �$��� ¦ � ª
¬I¦�� � £�· � ¦ � ª�©Cªf¬Iªf£¥�o¦�© ± ©J��ª � ¬*ª!ª ���l� ³ � ¦�ªi¨F¬�§o¦�£¥ªf��� � £¥¦sª ��� £¥¦�«E�o�C¨�¬IªJ£��o¦ ��� ¬�� � � D ¬�©nª ��� ©J¬�¨ � �
��� £�©L³ � �C£ ? �<¬Iªf£¥�o¦6¤ � �6ª ��� �<���J� � �9ªJ£��o¦6��«�ª D ��¨F¬�§o¦�£°ªf��� �s� ³ � ¦µªJ©Q G���P�F¬�¦������ Â � � �<�o�C� � ��¢ ®6���
¦ � ª���¦ ² Ä Å ¶�� Å ²�¶�¶ Â ¬�¦�� ²�� Å ¶�� Å ²�¶o¶ Â ± � � ©C � �9ªJ£¥³ � ¤ ® ¡ ± D � �o© � ¬��Aªf��¬I¤�¨F¬�§o¦�£¥ªf��� � D ¬�© Â � 0 ¬I« ª � �
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��¬Iªb¬ � ¬T³�£�¦�§¸�9�o¨[�¬��f¬I¢�¤ � �  � ¤ � ³ � ¤�©�«E�o�y©�ªb¬IªJ£��o¦�©�¤����T¬Iª � �½�<¤¥�o© � ªJ�H¤�� D ¨�¬�§�¦�£¥ªJ��� � © � £�©C¨F£¥�
©C�o���C� � © ± ¬�¦��aª � �o© � ©�ªb¬IªJ£��o¦�©�� � �<�o�C��£�¦�§�¤�¬��C§ � ¨F¬�§o¦�£°ªf��� � � � §o£���¦�¬�¤ � ³ � ¦�ªf©<��� ¾ �, G��� ¯ ¡u� � �� � © � ¦�ªJ©
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��  � £¥©�ª ���F� ¬��¬�¦ � © � ¨�¬I§o¦�£¥ªJ��� � ¬I¦�� � £�©yª ���A��® m��� � ¦�ªf�J¬�¤p��£�©�ªb¬�¦�� � £�¦¼·�¨6�
�Y« D �  � ��«E�o�J¨ � �¼ª ��� � � §�� � ©C©J£¥�o¦É«E�o��ª ��� ©J � �Aªf�f¬I¤]¬��9� � ¤ � �J¬Iªf£¥�o¦É£¥¦��<¤¥����£�¦�§6ª ��� ��¬*ªb¬�¬Iª4¤�¬��C§ �
��£�©�ªb¬�¦�� � © «E�J��¨ ª ��� ©C�o���C� ��± ª ����� ©CªJ£�¨F¬Iª � �6¬IªJª � ¦µ��¬IªJ£��o¦H�f¬*ª � ¨[£�§ � ª ¢ � ©J¨F¬�¤�¤ � �lª � ¬�¦¸ª ��� � � ¬�¤
�o¦ �  /º���·µ��© � £�¨F¬ 	 � ¬�¦�¬�·*¬ ±p¯1030o¶ ¡A� ��� ��© ± D � ����¦���ªs��© � ª ��� ��¬Iªf¬��o¢�© � ��³ � �Æ¬Iªs³ � � ® ¤¥�o¦�§
��£�©�ªb¬�¦�� � © D ��� � � ª ��� ¬T³ � �J¬�§ � ¬��<� � ¤ � �f¬*ªf£���¦¼¤ � ³ � ¤ D ¬I©s�� � ��£��9ª � �¼ªf�6¢ � ¤ � ©J©yª � ¬�¦É¬H� � « � � � ¦�� �
¬��<� � ¤ � �f¬IªJ£��o¦c³I¬�¤¥� ��± D � £�� � £¥©aª ��� ªJ�J£�§�§ � �a¤ � ³ � ¤]��«V�o¤¥� � �a© � ¦�©C�o�J©[��© � � £�¦ � ¬��¬I¦(� ����� ©f¬I¨ �
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D � �<�o¨[���ª � �[ª ��� ©J�o���J� �W� � � � � £¥³ � �l��£�©Cªf¬�¦�� � ¬I©�ª ��� �9¤��o© � ©�ª
��£�©Cªf¬�¦�� � ªJ�sª ��� «G¬I��¤¥ªp�¤�¬�¦ �  G� � �ª �
£�¦��9¤���� � �,¡A�oºn£�§o��� �  G��� ² ¡n© � � D ©�ª ��� ¨F��¨ � ¦µª�¨�¬�§�¦�£¥ªJ��� � ³ � �J©C��©
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§�¬�Z¢ � ª D �<� ¦ Ä � ¯ ¬�¦�� � � Â � ³ � ¦�ªf©9���R¦�� �<� � ± ª ��� � � D ¬�©i�o¦�¤ ® ª D � � ³ � ¦�ªf© D £¥ª � ¨�¬�§�¦�£¥ªJ��� � §�� � ¬*ª � �
ª � ¬�¦ � � ¶ � ������? ¦�¬I¤���¬Iªb¬�¢�¬�© � �<��¦�©J£¥©Cªf©���« � ³ � ¦�ªf© D £¥ª � ¨[�o¨ � ¦�ªL¨�¬�§�¦�£¥ªJ��� � ¢ � ª D �<� ¦»��� ¯ ¬�¦��
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��¦�£�¦�§ ª ��� ©J�����J� �A� � � � � £¥³ � ����£¥©Cªf¬�¦�� � �   ¯�± ��± � ±É¯1¶ ¡ � ªJªf �?Å Å � � �
� £��I� � �J£/�P� � ªf�o· ® ���?¬I��� �C
Å*£�¦�� � G �R� � � ªf¨[¤ ±   ² ¡ � ªJªf��?Å�Å ¾ ��¬I· � � � �<�d��©C§o©<�d§o�1³ ÅI� � © � ¬��J� � ÅI� � «E�o�J¨F¬IªJ£��o¦ ÅI¨F��� � ¤�£�¦�§ Å*�¬ �
 � �C©¸Å ²I¶o¶ Â Å � ����¬ � 	�ª � £�¦ � �  $ � ¶ Â �Pm��« ±   Â ¡ � ªCªf��?ÅÉÅ � � � �d© � ³o��� ��® ��© � � � �(�?¬I��� �C�ÅI· � ¦�· ® �
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`Ax��W}A|��TUC{9{�� |*SPU UC} x S	TA\�TWOA+IBG'&N,5-�<8
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¬�� � ©J£¥¨F£¥¤�¬��
ªJ�Zª � �o© � ��J�om�o© � ��£¥¦$ª ��� �V� ��$� ��9¤�¬�©C©J£ ���T¬IªJ£��o¦H¬I¦��6� � � � ©J��£�¤(�9¤�¬�©C©�� �9�o�J� � ©Jm�o¦���©�ªJ�[©C�o£�¤¥©
� ¬1³�£¥¦�§�¬Z©�ªf�J��¦�§F£¥¨F � ��¬�¦�� � «G¬I�9ªf���<� �V� �
� ³ � � ± ¬�©�¬�¤¥� � ¬I� ® m�o£�¦�ª � �H�o��ª�¢ ®�� ���o� � ¬�¦�� � ªJ·�£¥¦ �
©C�o¦ ²I¶o¶ Â ¬�¦�� � ����� �F²�¶o¶ � ± ª ���F��� ¦ � ªs©Cªb¬*ªf£���¦�© � ¬T³ � § � ��ª � � � ¦�£¥�T¬�¤p£¥¦�«E�o�J¨F¬IªJ£��o¦���¦�¤ ® £¥¦½ª ���
���J©Cª ²I¶ ¨�� �����A® ��J����o© � �H¬a©�ªb¬IªJ£�©CªJ£��<¬�¤�¨ � ª � ����ªf�Z� � �<¤�¬�©J©C£¥« ® ª ��� © � ©�ªb¬IªJ£��o¦�©l¢�¬�© � �H�o¦$��ª ��� �
¢m�o� �C� �o¤ � ��¬Iªb¬����R¦Èª ��� £���©CªJ��� ® ª ���A® ��© � � � ¬�¤�£°«E�o�J¦�£�¬�¦½¢m�o� ��� �o¤ � ©�� � � �l� ³ � � ± £¥¦É�o���^�<¬�© � �l�
ªf¬�· � ¬���³I¬�¦�ªb¬�§ � ��«kª ����� £�· � ¦ � ª]��¬Iªb¬ ± ����� � � ¢m�o� ��� �o¤ � � � ¬��J¬��9ª � �J£��T¬IªJ£��o¦ � G�£�©�ªf©]��$ªf� ¯1¶�¶ ¬�¦��
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 �7�0/ ¨ ±1�2� �%$�&�'(*)43 �i�R¦ ¬�����£°ªf£¥�o¦ ± �
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S�T-UWVYX[Z]\0T-UWV[T ?-�	^ XYT0_`_aT-UJbPc ?d^ c>e]T ? T-fgV;UYh`U ? h % cPT ^ fgV;cPfPTih ?D�	^ XjV[Z]fP\-Tk\lZ � haVQZm_`T �	^ cPXW_aT-U3 V[cPb>T-U;f ^ f � _`h`f 3 Z]haXYT-U :on X[Z ? T-X L I�� � � L � ZmpqTrVYVQZts � c � _`h`T0UYT L)I�� � � L � � X[Zmh`fPUjU ^ fus n h`XjT ? h`b  h`Z]f L�'" " �1M � S�T-U 3 V[cPb>T-UvbPTw\ ^1?-�	^ XxV[T ? T-fgVyb � c>fPTw\ ^ _ ^ fPfPTzbPT{U ^ _Af 3 \-T-UjUYh|V[T-fgV�b ^ f>\wbPT �	^ c>e ^ h`X
\ �>^ h`Ujh`X}cPf ?d^ c>e]T ? T-fgVih`fP\0h`bPT0fgV~f ^ f�Z D T-\rV 3 � Z]X7_`T-U ���43 f ^�? � fPT-UibPT�UjcPX � Z]\0T : �7^ fPh`_a_�Z L �#" "#" M
TrV2_�Z)\ ^ c>V[c ? T�bPT0U�haf � 3 f>h`T-c>XYU�e%T0c>V % cPTu_aT-U�T0fPXYT � h`UxV[XYT ? T0fgV[UtbPT�UYcPX � Z]\-T�U ^ h`T0f�VtVYX[Z]fPUj_�ZmV 3 U 6
_`Z � X ^���^ fPbPT-c>XIhafP\-habPT-fgV[T�e ^ cP_`c>T�T0fz_`T0Ui\ ^ fge ^ _`c�Z]fgV � Z]XicPfPT ��^ fP\rV[h ^ f�bPT2VYX[Z]f>U � T-XxV 3 _�Z]UxV[h % c>TJ�
\0T0VjV[T ��^ fP\0VYh ^ fdbPTiV[X[ZmfPU � T0XjVkXYT � X 3 UjT-fgV[TA_�Z � X ^1� Z � ZmVYh ^ f�T-fgVYXYTA_`Z � X ^���^ f>bPT-cPX;b � T-fPXjT � haUjVYXYT ? T-fgV
TrV�_`Z � X ^���^ fPbPT0cPX�\0h`pP_aT :�n XYZ ? T-X L/I�� � � L �7^ fPha_`_`Z L��#" " "GL � T0V[p	T-b>T-X � �zZmVYh`p	T0V L �#" "]� M%� �zZ]haU�_aT-U
Zm\-\ 3 _ 3 X ^1� XYZ ?D? T0UIU ^ fgV�_`T�X 3 Ujc>VQZ�V�bPT�_`Zu\ ^ f  j^ fP\rV[h ^ f{bPT�f ^1? pPXjT-c if���43 f ^1?)� fPT0U  _`ZyU ^ cPXY\0T L
_`Z�Xjc � V[c>XYT L _`Tu\ � T ? h`f � Z]XY\ ^ cPXYc � Z]X�_ ��^ f>bPT L _`T0U�\ ^ fPbPhaVYh ^ f>U�_ ^ \-Z]_`T0U�bPTyUYhaVYTyU ^ fgV�Z]c>V[Z]fgV�bPT� Zm\0V[T0cPXYU % cPhNh`f>�PcPT-fP\0T-fgV�_aT ?u^ c>e%T ? T0f�V�UYhaU ? h % cPT :on XYZ ? T0X L I � � � M � � Z]fPU�\-T0U�\ ^ fPbPh|V[h ^ fPU L ha_
b>T0eEh`T0f�Vib>ha�d\-ha_`TRbPT ?u^ b 3 _`h`UjT-X � Z]X}_`Z ?53 V �>^ bPTAbPT�_�Z�b 3 \ ^ fge ^ _ac>V[h ^ fvbPT-UiZm\-\ 3 _ 3 X ^1� XYZ ?D? T0U7T-f� X ^���^ f>bPT-cPX L T0Vtha_�UjT ? pP_aT � X 3��A3 XYZ]pP_aT�b � cKV[h`_ah`UjT-XRcPfPT ? 3 V �P^ bPT % cPh � T0X ? T0V�bPT�Ujh ? cP_aT-XIbPT�V[T0_`U
Zm\-\ 3 _ 3 X ^1� XYZ ?D? T0U L Zle]T-\A_`ZAemZ]XYh`Z]pPh`_ahaV 3 Z]UjU ^ \-h 3 T L % cPh � _`cPUWT0UjV L �	^ cPX � X ^ \ 3 bPT0XNT-fPUjcPhaVYTIZmcu\-Z]_`\0cP_
f ^ f � _ah`f 3 Z]h`XjT � S � T i � _ ^ h|VQZmVYh ^ f)b>c�X 3 UYT-Z]c n ha� � fPT0ViU � Zle � XYT2h`\0h�b � cPfPT2T i V[X "d? Tth ?D�q^ XxVQZ]f>\-T �
576 � 6�� � 0�BEFAH�:K�J:KB

S�ZIpPZ]UYT;bPT;b ^ fPf 3 T-U�\ ^ fPUxV[h|V[c 3 TkbPT0U�T0fPXYT � h`UxV[XYT ? T0fgV[U�bPT � X ^���^ fPb>T-cPX�bPT n ha� � fPTrV � X 3 UjT-fgV[U
UjcPXA_`Z^K�h � cPXjT � ��� T0VIXYT0\-T-f>U 3 U�bPZ]fPUA_`Z � Z]pP_aT � � �dZ 3 V 3 U ^ c ? h`UjT 6 _�Z ? 3 V �P^ bPT2bPT �#3 f 3 X[ZmVYh ^ f
b?��Z]\0\ 3 _ 3 X ^1� XYZ ?-? T-U�U < fgV �43 V[h % c>T-U � X 3 UYT-fgV 3 T�b�Z]fPU�_aT 01� Z � haV[XjT � � S�Z � Z]pP_aT c �JIE� X 3 UYT0f�VYT�_`T
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�	�� � c �JI $ �;Z]_`T0cPXYU2bPT-U�\ ^ T0�d\-haT-fgV[U ^ p>V[T0f�cPU �	^ cPX � X ^ \ 3 bPT-X 6 _�Z�UYh ? cP_�Z�V[h ^ f b>T-U�Zm\-\ 3 _ 3 X ^'�� Z ?D? T0UAU < fgV �?3 V[h % cPT-U2XYT0_`h 3 U�T ?D� haXYh % cPT ? T0fgV 6 _�Z)p�ZmUYT�bPT�b ^ f>f 3 T0U2b>T � X ^���^ fPbPT-c>X n ha� � fPTrV �
������� 8 +����

: e ^ haX~_ � � % c�Z�V[h ^ f�� � c�M%�
�����! #"%$'&)(+*,*!-/.102�3.54	$6.798 $;:=<'�>$?"@&A. B C D�EF 5G6H,H	4 DIEF #J,H,H	4 .5��KL4	BMONQP@RTS2UWVYX Z#[ \;]A^A_;`+Za^2b Z#[ ]Q]AcQ^Q`+Za^2b ^2[Ob1d2bQb1`�eY^2b ^2[Ob1d2b1fQ`�eY^2b ^2[Ob1fQdA_;`geY^Q^MONQP@RTS2UihYjiX ^2[Ob1d;]AkQ`+Za^Ql Z#[ f;]6bm_;`+Za^Ql ^2[Ob1cQcQlQ`�eY^2b ^2[Ob1cQc2b1`�eY^2b ^2[ c;]AlQfQ`nZi^QlMONQP RTS UWVpoiX ^2[Obm_;cA_;`geY^2b Zq[ lQc2b5]A`�eY^2b Z#[ l2bQb1cQ`�eY^2b Z#[ l2b5]AdQ`�eY^2b ^2[ \2b1^;]A`geY^Q^MONQP RTS UirnsutvX ^2[ _;kQlQlQ`+Za^Ql ^2[ \QfQ\QfQ`�eY^Q^ Z#[ ]AdQkQfQ`�eY^Q^ Z#[ ]Ad2b1lQ`�eY^Q^ ^2[ fA_;dQcQ`geY^Q^MONQP@RTS2UWw � � X ^2[ ]AcQlQlQ`+Za^2b ^2[ObQb1l;]A`+Za^2b Z#[ dQfQkQcQ`�eY^Q^ Z#[ dQl2b5]A`�eY^Q^ ^2[Ob1^Q\QkQ`geY^Q^MONQP@RTS2UyxYz'{6X ^2[ \Q\QkQfQ`geY^Q^ Z#[ fQdQcQkQ`+Za^Ql Z#[Ob1^Q\QdQ`�eY^2b Z#[Ob1^QcA_;`�eY^2b ^2[ fA_;f;]A`geY^Q^

X 3 UjcP_aV[ZmV�bPT0U�Z]fPZ]_ < UYT0U�X 3 Zm_`h`U 3 T0U�UYcPX�_`T0U�b ^ fPf 3 T-U�bPT n h`� � fPTrV�T-f � X ^���^ fPbPT0cPX%| Zle%T0\~}����}b�ZmfPU�_aT-U
� % c�Z�V[h ^ fPU/� � K |�� � ��T0V�� �W��� �Wfd\0T % cPh�\ ^ f>\-T-XjfPT~_`T7X[ZmVYh ^ ��� - ���@|m_ ��Z]f�Z]_ < UjT}bPT0UWX 3 UjcP_aV[ZmV[U ^ p>V[T0fEc>U�q^ c>X n h`� � f>T0V�T0f � X ^���^ fPbPT-c>X�UYc ��� � XjT % c?��ha_JZ]c ��? T0f�VYT�Zle%T0\�_�Zub>h`UjV[Z]fP\0Tg|�\ ^ fgV[X[Zmh`XYT ? T0fgV 6 \-T% c>hRT0UjV ^ p>VYT-f�c �	^ cPX n � f>T0V � 0 TrVYVYT ^ p>UYT-XxemZmV[h ^ f+U ^ cP_ � e%T�b ^ f>\�_`Z % c>T-UjVYh ^ fObPT�_�Z ��^ X ? TvbPT
_ � � % c�Z�V[h ^ f�� � � % cPhNT-UjV2V[X � U � X ^ p�Z]pP_aT ? T-fgVtV[X ^1� Ujh ?D� _`haUjVYT �q^ cPXt\-T0V�h`f>bPh`\-ZmV[T0cPX � S�TdX 3 UYcP_|VQZmV
^ p>V[T0f�c �	^ cPX2_`T-U�Z]c>VYXYT0U�hafPbPh`\-ZmV[T0cPXYUL|�T-f XYT0emZ]f>\ � Tg|�XYT-UxV[Tdh`fgV[T0X � X 3 V[Z]pP_`T ��� < UYh % c>T ? T-fgV�TrV�T0f
Z]\-\ ^ XYb�Zle%T-\2\-T % cPTt_`T0UiX 3 UjcP_aV[ZmV[U~b>T�_`Z�p�Z]UYTtbPTtb ^ fPf 3 T0U n � fPT0ViUjc �1� � XYT-fgV �

S�T0U���h � cPXjT-U c �JI | c �!� T0V c ���,� X 3 UjT-fgV[T0f�V�_`T0U2\ ^1?D� Z]X[Zmh`U ^ fPU�T-fgV[XjTu_aT-UtUYh ? cP_`ZmV[h ^ fPUATrV�_aT-U
b ^ fPf 3 T-U~X 3 T-_a_`T0U 3 V[Z]pP_`haT-UkT-fvXYT � X ^ bPcPhaU[Z]fgV~c>fPT�p�Z]UjT�bPT�b ^ fPf 3 T0UiU < fgV �43 V[h % cPT0URZ < Z]fgVi_�Z ? "�? T
bPh`UxV[XYhapPc>VYh ^ ftT-f ? Z � fPhaVYcPbPTF| bPh`UxVQZ]fP\0TkTrV � X ^���^ f>bPT-cPX�b�� T-f ��^ cPh`UjUYT ? T-fgV % c>T7\-T0_`_aT;T i�� 3 XYh ? T-fgV[Z]_`T
T-f � X ^���^ f>bPT-cPX � S�Z ?)"d? T2\-Z]_`hapPX[Z�V[h ^ f)bPT2_ � T-fge%T0_ ^1�)� T2bPT � cPh`UjU[Z]fP\0T�c>VYh`_ah`U 3 U �q^ cPXi_`T-URUYh ? cP_`Z �
V[h ^ fPU�XYT0_�ZmVYhae]T-U 6 n � fPTrVtZ 3 V 3 c>VYh`_ah`U 3 T : � Z]p>_`T�� �JILM%� S�T0U�\ ^ _ ^ fPfPT0U�bPT � Z]cP\ � T-U � X 3 UYT0f�VYT-fgV�_aT-U
UYh ? cP_�ZmVYh ^ f>U�UYcPX ��^ fPb b>Tyb ^ f>f 3 T0U�X 3 T-_`_aT-U : XjT-U � T-\rV[h|e%T ? T-fgV 6eI�" " T0V �#" " ? b>T � X ^���^ fPbPT0cPX M
T0V~_aT-U}\ ^ _ ^ f>fPT-U}b>T�bPX ^ haV[T � X 3 UYT0f�VYT-fgVR_`T0U}b ^ fPf 3 T-U~X 3 T0_`_`T0U}UYc>X ��^ fPbvbPTAb ^ fPf 3 T-U~U < fgV �43 VYh % cPT-U 
h`_ < Z c>f p ^ f"Z]\0\ ^ Xjb T0f�VYXYT�_`T-U � Z ?D? T-U�bPT�emZ]_aT-cPX � 0 T � T-fPbPZ]fgV�|7_`ZwbPcPX 3 TzbPT ��� Z]UjT ��^ XxV[T
T-UjV�U ^ cPU � T-UjVYh ?53 T�\ ^�?-? T�\-T-_`Z�Z emZ]h|V2b 3! �6 3 V 3 _aTd\-Z]Utb�Z]fPU2_`T 01� Z � haVYXYT�� �	^ cPX n � f>T0V � 0 TrVYVYT
U ^ cPU � T0UjV[h ? Z�V[h ^ f � T-c>V " V[XYTy\ ^ XjXYh �#3 T)T0fCc>V[ha_`h`UYZ]fgV�c>f > _aV[XjT �	^ cPX�U 3 _aT-\0VYh ^ f>fPT-X�_aT-U ? T-ha_`_aT-cPXjT-U
b ^ fPf 3 T-UdUYh ? cP_ 3 T-U  T0f+T D TrV�|W_`Z ��^ X ? T)bPT�_ � T-fge]T-_ ^��)� T % cPT�f ^ c>UuZle ^ fPUd\ �P^ h`Ujh}UYT ? pP_aT�p>h`T-f
\ ^ XjXYT-U �q^ fPbPXYT �	^ cPX�_`T0UuU 3 h`U ? T0U�bPT ? Z � f>haV[c>bPT ?u^ b 3 X 3 T0U�� �q^ cPX�_`T-Ud\lZmUuXjT � X 3 UYT0fgV 3 UyUYcPXd_�Z
��h � c>XYT c �!� |�f ^ cPUIZle ^ f>U�Z]\0\-T � V 3 _`Z�UYh ? cP_�ZmVYh ^ fvUjh�_o� 3 \lZ]XxV 6 _`Z�emZ]_aT-cPX � X 3 bPh|V[TtT-fwZ ?u^ fgVibPT�_�Z
UYh ? cP_�ZmVYh ^ fvT0UjVAh`f �A3 XYh`T0cPXYT 6,I�" "�� ��� c�eKc�bPT�_`Z���hq�%cPXjT�� �W� |�h`_�T%�>VI\-T0XjV[Z]h`fPT ? T0fgV ? h`T0c i emZ]_`c
_`h ? haVYT-X;_ � T ip� _ ^ X[ZmVYh ^ f � ^ fgV[T 0 Z]XY_ ^ bPTt_�Z�bPhaUjV[Xjh`pPcKV[h ^ f)_ ^ �]f ^ X ? Z]_aTIT0f�VYXYT�� +#- � b�� T0V 82+ b��
�q^ c>X}_ � h`fPb>h`\lZ�V[T-c>X}bPT�bPcPX 3 TtbPT ��� Z]UYTu� ^ XxV[Tg|>T0VRZ]\0\-T � V[T-Xi_`Z�UYh ? cP_�Z�V[h ^ fyUYh�_`Z�emZ]_`T0cPX~XYT0\lZ]_a\-cP_ 3 T3 VQZmhaV 3 �gZm_`T ? T-fgVIb�Z]fPUI\-T�b ^1? Z]h`fPT���\-T-\0h�|qZ > f�bPT�XjT-\-T0fgV[XYT0X�_`T2f�c�Zg�%T2bPT �q^ hafgV[URUYh ? cP_ 3 U � & fPT
Z]c>V[XjT�U ^ _ac>V[h ^ f{\ ^ fPUYhaUjVYT 6 \-Z]_`hapPXYT0XA_aT ?u^ b � _`T�UjcPX�_`T0U�� ^ XjVYU�U 3 haU ? T-U�cPf>h % cPT ? T-fgVtTrV ?u^ bPh > T-X
T-f \ ^ fPU 3�% cPT-f>\-T{_`Z � Z]pP_aT�� �=I | � cPh`U % c?��cPf+T i Z ? T-f ZmVYVYT-fgV[hT�AbPT�_�Z���h��%cPXYT c �&� X 3 e � _aT % cPT�_�Z
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6.5 Mw

200m depth
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100m depth
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200m depth

101 102
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������� c �=I $ � "�? T�XYT � X 3 UjT-fgVQZ�V[h ^ f % c>T�_�Z ��h��%cPXjT � �JILK | �q^ c>XA_ ����� � S�T-U c1c �
	 UYh ? cP_�Z�V[h ^ fPU : T-f�]XYh`U M U ^ fgV�\ ^1?�� Z]X 3 T0U�Z]c i(c1c ��	 b ^ fPf 3 T-U�X 3 T0_`_`T0U : T-fwf ^ haX M UYcPX�_aT-UIbPT-c i \ ^ _ ^ fPfPT0U�bPT �%Z]cP\ � T: XYT0U � T-\0VYhae]T ? T-fgV �	^ cPX�_aT-U � X ^ � ^ fPb>T-cPXjU I�" " T0V �#" "�?>M%� S�T0U�bPT-c i \ ^ _ ^ fPfPT0U�bPTNbPX ^ h|V[T � X 3 UjT-fgV[T0fgVc>fPT�eKhaUYh ^ f�h`fge%T0XYU 3 T �
U ^ cPU � T-UxV[h ? ZmVYh ^ fvT0UjVRUYc>XjV ^ c>V ^ pPUYT0XjemZ]pP_aT �q^ c>X~\-T-URU 3 h`U ? T0U : ���� K | K1M �
576��N6�� � L������W<P�NDMBEL;9��I@�B <40�BEFAH�:K�W:KB��A@ BKFR<��Q���?@G@?:��I@ �A<>L��QL;9!�A@�FR<

S�T-U � Z]pP_aT-U#" �%$ TrV#" �'& � X 3 UjT-fgV[T0fgV�_`T�X 3 UjcP_aV[ZmVtbPT-Uthaf�e]T-XjUYh ^ fPUtX 3 Zm_`h`U 3 T0U�UYcPXt_`T0U�b ^ fPf 3 T-U
b>T n h`� � f>T0V � 0 � T-UxV � 6#� bPhaXYT % c>T } �)(�*

n ha� � fPTrVAUjcPX6��Z]\0T,+iT0V } � �-*
n h`� � f>T0V � X ^ � ^ fPbPT-c>X.+~b�Z]fPU

_aT-U � % cPZmV[h ^ fPU�� �0/ |�� � ��T0V�� �W� � SW��Z]f�Z]_%1EUYTdbPT-U�X 3 UjcP_aV[ZmV[U2bPT0U�X 3 �%XYT0UYUjh ^ fPU�XYT0fPUYT0hq�%f 3 U�b�ZmfPU�_aT-U
� Z]pP_aT-U�� � �p|2" �%$ TrV3" �'&-4d^ fgV[XYT % cPT)_`T0U�hafPbPh`\-ZmV[T0cPXYU2bPT 4d^ c>e]T 4 T-fgV�� ^ XjV�U ^ fgV�bPh D 3 XYT 454 T-fgV
4d^ b 3 _ah`U 3 U�b�� cPfPT�p�Z]UjT 6 c>fPT�Z]c>V[XjT � �Wf � Z]XxV[h`\0cP_`haT-XL|�Ujh~_`T76989��TrVd_ ������e ^ haT-fgVd_`T0cPX�emZ]_`T0cPX
ZmcY� 4 T-fgV[T0X�Z e]T-\�_�Z 4 Zg�%fPh|V[cPb>T)T0V�bPh 4 haf�cPT-X�Zle]T-\�_�Z{bPhaUjVQZmfP\-TF|W_`T-U�hafPbPha\lZmVYT-cPXjU�bPT�bPcPX 3 T�T0V
b>T)X[Z ���q^ XxV�bPT���X 3�% cPT0fP\-T:*�;�< E T0V3=?> - =A@�+ ^ fgV�cPfC\ ^B4��	^ XxV[T 4 T-fgV�bPh D 3 XjT-fgV�b�� cPfPT)pPZ]UYT 6
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200m depth
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100m depth
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200m depth
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� ����� " �'& $ � " 4 TtXYT � X 3 UYT0f�V[ZmV[h ^ f % c>T2_`Z���hq�%c>XYT " �%$ | �	^ cPXi_`Z3;�< E �
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b�� C emZ �q^ XYhaVYT-U;bPc � XYh`Z]U n cPh ^ fgV - ^ c C _aTIX*)%_`TRb�� cPf)_`c>pPXYh L Z]fgV�*�; # N-TF| $ � � � + �KS�T��%_`haUYUYT 4 T0fgV7Z C V C
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�Ij ��mCn£pqmÅrIj s N�� Ngu{z
�Ij l-mCn£pqmÅrIj s R`u �JNTx
hkj ��mCn£pqmÅrIj s N��JN N{u��Gu
hkj l-mCn£pqmÅrIj s tGt`u tVxGyfz
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¬N«`T°�´µ¾N¸�°e®N·G·`¾�T³�´µ¸�½�±�¾æ��Ô>²M®}±{´º¾�¸À��� Ç ¾�¸£¬N®}�´µ¾N²�°+°�²�»�°T«G±�°�®N¸�³§Á-«1·g¶�¾�¾N°�«1±�¶�«*¯µ¾IÁ-«G�¿À®N½�¸�´º±{²�³�«
»�¾�²�¸�³M®NT¹é¾}Â�±�¶�«À°T²�»�°T«G±{°�±{¾)³�«`·G�«`®N°�«£Â/¾�#«�®N·g¶o´µ¸�¬�«G�°T´µ¾�¸õò�Â/¾�²�#´µ¸�¬N«`�°T´µ¾�¸�°�Á�«`T«ÀÃ�«` Â/¾��¿§«`³
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·G¾�¸�çMT¿ ®}»@¾I¬�«Å¿§«`¸�±�´µ¾�¸�«G³ ¾�»�°T«` ¬N®k±{´µ¾N¸å�B<!���)(+* &����-,., (0/ (0( � & �B�D� 	 <#, ( &)& &����-,., (0/ (0( � & �B�D� Æ�Â/¾��±{¶�«
Á�¶�¾�¯µ«�Â/�«`Ô>²�«G¸�·G¹�{®N¸�½N«I�V�@4M¾�1±�¶�´µ°1�«`®N°�¾�¸PÆPÃ�T«`³�´º·G±{´º¾�¸�°æ�~«VÖ?±�{®NÃ�¾�¯Ä®k±{´µ¾N¸�°g�e¾�»�±{®N´µ¸�«`³�²�°T´µ¸�½À±{¶�«
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	TlVl
hkj h%�Cnqp£mÀhkj � uKN NQNQNTz � N�� 	Tl-m�� m
	TlVl
hkj ���Cnqp£mÀhkj � N¢R xVy �ðu 	���m�� m
	TlVl
hkj ���Cnqp£m,�Ij l N�� Rft�� � RVt 	�	5m�� m
	TlVl
�Ij l��Cnqp£m,�Ij�� y NTyGy � R~R 	Tl-m�� m
	TlVl
�Ij����Cnqp£m,�Ij h � N��ºR � Ngu 	Ts-m�� m
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·G¾�«Vù§·`´µ«G¸�±{°*´µ¸<®£³�«`·G�«�®}°�´µ¸�½À¾�T³�«`G�

� Ë¶ÃJ¾�ÄdÅ��âÓQÃKÄdÅ�Ç�¾5ÇWÈ$Ä��=Â �¶Â�ÓQÃ~ÔkÏ
� ÃJÒW¾¶Å ÄdË �¶Â¼Á�ÃJ¾¶ÒWÂ ���	��
��� Á�ÃJ¾ � ��� 	��  Á�ÃJ¾ �
hkj l-m�n p m§h}j � _/uI� zIu ��B�_ �Gt x _Ätk� �ºRftQBM_ �Gt x
hkj�����n p m§h}j h _/uI� z`y���B�_ �Gt y _µz}� �GyVyQBM_ �Gt NQN
hkj h���nqp§m§h}j � _/uI� RVt���B�_ �Gt u _Ätk� z����QBM_ �Gt u
hkj �%��nqp§m§h}j � _ �k� z`xVx�B�_ �Gt z _Ätk� �Gt��QBM_ �Gt y
hkj �%��nqp§m#�Kj l _/uI� x��Vx�B�_ �Gt N�� _Ätk� ufyVyQBM_ �Gt N��
�Ij l%��nqp§m#�Kj � _ �k� yhN���B�_ �Gt � _lRK� yhNQNÆBM_ �Gt �
�Ij�����nqp§m#�Kj h _Ätk� x��Vt�B�_ �Gt R _lRK� �ºRKNÆBM_ �Gt z
�Ij h���nqp§m#�Kj � _Äyk� z`t`u¢B�_ �Gt NQN _lRK� �VyVtQBM_ �Gt �
�Ij �%��nqp§m#�Kj � _ �k� u�����B�_ �Gt � uI� zGzºR�BM_ �Vz R
�Ij �%��nqp§m �kj � _ �K� tVz�u¢B�_ �Gt t _§NG� ���fz~BM_ �Gt t
�Kj �%��n p mCrIj s RK� yhN���BM_ �Vz N RK� RVy��QBM_ �Gt N
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Berge-Thierry et al. (2003)
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Estaing Event = 4.4
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Ambraseys et al. (1996)    
Sabetta-Pugliese (1996)    
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GIHKJMLONQPOROSUTVHUWYXOZ\[]N6^_POTa`E[b`dc]NQe6WYXfXgR_hiRONjHkJMTl`QmY`Qc]Sn[bNjNQ[VHoNpe6WYXq[bNQXiR4rsc]`QhiRON6Xq[bSUN6HOLfR4^_WYRfm\NEt
^_N6Xq[uLORvT]W\H=NQXwROXvT]Sn[bNxPyJ\cl[]SoeQROHoSUN6cdT]W\Xi[MT]SoZ\XOSUzye6J{[bSnmYNQ^4NQXi[|LO`QP-NQXOLyJ\Xq[bTuLON6TMe6J\cbJ{eQ[b`Qc]SUTl[bSUhiRON6T
^_`6e6J\XOSUhgRfN6TVNQ[VZY`6W\HoWYZYSUhiRON6T}LONQTBeQWYROe�~ONQTBTlWYROT�tU�]J\eQN6Xq[bNQT����BWYc]e�~ONQc]Lf[BNQ[BJ\H �U�f���q�\�f�q� W��gXONQcBNE[�J{H �n�
�����f�Y�=� NQN6L�NE[:J\H �U�}���N���q�V���}� `QmgSoLONQXOe6N�LOR�e6W\^4P	WYcl[]N6^_N6Xq[$XOWYX�t�HoSUXO`�J\SUc]N:LONQT�T]W\HoT$N6Tl[�J\POPyJ{c]RON
HUWYc]T�L � N6TlTbJ\SUT4eE�ge6HoSUhiRON6T_c]`6J\HoSUT]`6T�NQX�HoJ\�-W\cbJ{[]WYSoclN!WY��ROXON�LO`QrsWYcl^�J�[bSoW\X�SU^4P	WYc�[�J\Xq[bN�LOR&^4J{[b` t
clSoNQH-POclW�mYWghgROJ\SU[pH � J\POPyJ\clSU[]SoWYX_L � ROXONM�	WYROeQHoNML � ~q�gTl[b`Qc]`QT]SoTdLOJ\XOT�HUNuPOHoJ\X!e6W\Xi[]cbJ\SUXq[bNEt�LO`QrsW\c]^4J{[bSUWYX
�¢¡|WYXfLON6c:£¥¤¦NQHkJ\Tl§\W �B���Y¨Y©f�=ª J{c]LOSUX�£¥«uc]XONEmgSoe�~ �����q�Y¬ J � � � � ROeQNQ[bSUe �B���Y�Yq�f� «|N!XOWY^��fc]N6RfT]N6T
[]N6Xq[�J�[bSUm\N6T�WYXq[:`E[b`!r¢J\Sn[bN6TFP-WYRfc:^4WgLO`6HUSoTlN6c$HoN!eQWY^4P	WYc�[bN6^_N6Xq[:XfWYX�tIHUSoXO`6J\SoclN4LfN6T�T]WYHUT � NQ[�P	WYROc
^_WgLO`6HUSoT]NQc|HoJ4POclWYPyJ\ZYJ{[bSUWYX�LfN6T�WYXOLfN6TMLyJ{XOTMLONF[]N6HUTu^_SoHoSUN6R�®¯� � N6N:£±°²SUXOX �����q�N���-³ �g§\N �a���q�{�f�
´µSfNE[}J\H �U�g���Y�q�g� �BWYXOSoHUHkJ ��¬{YYq�f�\� N6T²T]SoTl^4W\HoWYZYRfN6T � hiRyJ\Xq[·¶|N6R�® � TlROPOP	WYT]NQXi[·LfN6Ta^_SoHUSoN6Rg®¸LON�POclW{t
POJ\ZqJ{[]SoWYX_HoSUXO`�J\SUc]N � N6X!c]J\SoTlWYX4XfW\[�J\^_^_N6Xq[pLfN6Tp�	WYXOTBc]`QT]ROHn[�J{[]TpLON|HkJ¸^4`E[b~OWgLONuLfN6TBrsW\XOeQ[]SoWYXOTVLON
¹ c]NQN6X_N6^_POSoclSohiRONQTu� ª J\c�[bºQN6HoH �f���Y�N�q�V� « � J{Rf[bclN|PyJ{cl[ � HUN6T·NQ»-NQ[]TBLfNµHoJ�XOWYX�t�HoSoXf`�J\clSU[b`BP-NQRfmYNQXq[�¼Q[]c]N
^_SoXfN6ROclTBLONEm{J\Xq[dHoNQTpSoXfe6N6c�[bSn[bROLONQTpHUSo`6NQTpJ{R�®_m\J{HoN6Rfc]TpLfN6T�PyJ{cbJ\^_½Q[]c]N6TBZY`6W{[bN6e�~fXOSohiRONQT � J{R�®!NE»¦NE[bT
LfNFLOSUc]N6eE[bSnm�Sn[b`¸WYR¾J\R¾eQWYXq[bN6XiR¾[]c]WYP��Oc]RfSU[b`$LORvTlSoZYXOJ\HV��°²SUN6HUL�NE[MJ\H �U�����Y�q�Y�f�	¿:�ÁÀ WYXOXfN6HoHp� ���Y�Y�q� �
hiRyJ{Xi[a¶|HUROS � JµPORFclN6POclW�LORfSoc]NVP	WYROc�HoN·T]`QSoT]^_NpLfNp´µWYcl[]~Oc]SULOZYNVLOR ��� �]J\XqmgSoN6c ���Y�{ÂO� LONp^4J\ZYXfSU[bRfLON
¨��Ã��� HoNQTjJ\^4PfHoSUzOe�J{[]SoWYXOT·POHUROT�r¢J\SU�OHoNQTpP	WYROc�HUNMe�~OWge�POc]SUXOe6SUPyJ\H	hgRfN$P	WYROcpHoN6Tpc]`6PfHoSohiRONQTdLOR@T]`QSoT]^_N
NQX@Rf[bSUHoSoT]J\Xq[pHoJ�POc]W\PyJ\ZqJ{[]SoWYX4HoSUXO`�J\SUc]NµLyJ\XOTdRfX�^_SoHUSoNQR4[bclSnt�LOSo^_N6XOTlSoWYXfXON6HKe6W\^4P	WYcl[bJ\Xq[�LONQTd~O`Q[]`Et
clWYZY`QXO`6Sn[b`6T �=À N6P	N6XOLyJ{Xi[ � TlROSU[]N�J\R¯T]`QSoTl^4N_LON6T�[bclROeQ[]N6ROc�LfN � WY^4J ³ clSoNQ[bJ�LfR ��� W�eE[bWY�OclN �����Y�
�s^�J{ZYXOSU[]ROLON ���Äq�E� [bcl½6T�HoJ\c]ZYNQ^4NQXq[pNQXOc]NQZYSoT�[bc]` �yÀ ~OSUX1£�Åu§iS}� ���Y�f��� J�m{J\SoNQXq[�`Q[]ROLOSU`MHoNQTpNQ»-NQ[]T�LON
TlSU[]NdNQ[·e6W\XOe6HUR:LONjHkJuPOcl`6TlN6XOeQN|LONjXOW\X�tIHUSoXO`6J\c]Sn[b`VLON6T·T]W\HoTaLyJ{XOT·HkJuºQWYXONj`6POSUe6NQXi[]cbJ\HUN � °²SoXyJ{HoN6^_N6Xq[ �
H � SU^4POJ\eQ[¸LONQTx^_WYRfm\N6^_N6Xq[bT$rsWYcl[]T¸T]ROc$HoN_e6WY^_P	WYcl[]N6^_N6Xq[¸HoWge�J\H}LfN6TFeQWYROe�~ONQTFLON_T]W\HVSUXOLOROSn[$LON6T
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ÅDmYNQe�H � N6T]TlWYcuLfN6TM[bNQe�~OXOSUhgRfN6T¸L � J\Ho`6J�POc]W\�yJ\�OSUHoSoT�[bN � °KJ\eQe6SUWYHoSV� ���q�\¨q� ��� ~fSU[b^4J\Xw£ ³ c]W{[bW{t
XOW\[�J{c]SoW\T�� ���q�Y�Y� �¦ª�� J{XOZ@£ ª ROW¯� ���Y�\Âi� � �=T]J\Sd� ¬\YYq� NQ[M��J\º6ºQROc]clW@£ À W\c]XONQHoHp� ¬\Y{Â J � � � W\Xi[
e6WYXOT]J\e6cl`�LOR¯[]N6^_POT¸¶1H � `Q[]ROLON�Tl[bJ{[bSUTl[bSUhiRON:LON6T$J\^_POHUSUzye6J{[bSUWYXOTµLOR*TlWYH � SUH²T � J\ZYSn[¸LON:e�J{cbJ\eE[b`6clSnt
T]N6c�NE[�hiRyJ\Xq[bSnzyN6c�H � SU^4POJ\eQ[|LORwe6W\^4P	WYcl[]N6^_N6Xq[�XOW\X�tIHUSoXO`6J\SoclN$LfN6T�T]W\HoTMTlROc�H � J\Ho`6J4HUROSnt�^4¼Q^4N �¦À N
À ~yJ\POSn[bc]N � T]N$e6WYXOeQN6Xq[bclNFTlROcuH � NE»¦NE[|LfNxTlSU[bN$XOWYXgtIHoSUXO`�J{Soc]NuNQ[|POc]WYP	WYTlNxROXfNx^_`Q[]~OW�LfWYHoWYZ\SoNMP	WYROc
POc]NQXOLOc]N4N6X�eQWY^_Pf[bN_e6N4PO~O`6XfWY^4½QXON�LOJ\XOTFH � `Em{J\HoRyJ�[bSoW\X¯LfR)^_WYRfmYNQ^4NQXq[ � J{zyX)LfN�^_W�LOSnzyN6c¸NQX
e6WYXOTl`6hiRONQXOe6N:HUNx^_WYRfm\N6^_N6Xq[MhiRONxH � WYX�Pfc]`6LfSU[u¶4HkJ�T]Rfclr¢J\eQNFL � ROXON�eQWYHoW\XOXON$LONxTlWYH�PyJ\cl[]SoeQROHoSU½6c]N �
� J�XOWYR�mYN�J{Rf[b`xLONxeQNQ[l[bNF`E[bROLfNxeQWYXOT]SUTl[]NFN6X�ROX¾Pfc]N6^_SoNQc�[bNQ^4POTµN6X�H � Rf[bSUHoSUTbJ{[]SoWYX!LfNxLOW\XOXO`6NQTuLON
POc]W\rsW\XOLON6RfcpP	WYROcpe6J\HoSU�Oc]NQcBHUN|^_WgLO½6HUN|POcl`6TlN6Xq[b`�LyJ{XOT�HoN À ~yJ\PfSU[bclN ¨f� P	WYROcpNQX!ROX1TlN6e6W\XOL![bNQ^4POT
T]So^FROHoNQc�LON6TxJ\e6eQ`6HU`6c]W\ZYcbJ\^_^_N6T�N6X¯POclW\rsWYXOLONQROc$NQ[$^4WgLO`QHoSoTlN6cMHoJ1POc]WYPOJ\ZqJ{[]SoWYX LONQTxWYXfLON6T$LyJ\XOT
ROXON¸e6WYHUWYXOXON�LfN$TlWYH�T]P	`6eQSUzyhiRON �

� J¸POc]W\PyJ\ZqJ{[]SoWYX:LfN6TVWYXOLONQTVTlSoTl^4SUhgRfN6T·LyJ\XOTVROX_^4SUHoSUN6R�LO`QP-NQXOL�LfSoc]NQeQ[]N6^_N6Xq[VLON6T·POclWYPOc]SU`Et
[b`6T·^_`6e6J\XOSohiRONQT}LOR�^�J�[b`6clSoNQH�[bc]J�mYN6clT]` ��� JMP	N6c�[bROcl�yJ{[bSUWYX�[bc]J\XOT�mYN6clT]NµLOR_^4SUHoSoNQR � hiROSOe6W\XOT]SUTl[bNjNQX
ROXON�LO`ErsWYc]^4J{[bSUWYX�LfN�e6N6HUROSnt�e6S � NQTl[jclN6HoSU`6N�¶�HoJFe6W\Xi[]cbJ\SUXq[bN�J\PfPOHoSUhgRf`6N�J\R@^_SoHUSoN6R_PyJ\cpT]WYX@^_W�LORfHoN
LON¸e6SoT]J\SoHUHoNQ^4NQXi[ � Å|SoXOTlS � P	WYROcjLON�r¢J\SU�OHoNQTdLO`QrsWYcl^�J�[bSoW\XOT � HUN�^4WgLOROHUN�LON¸e6SUTbJ\SUHoHoNQ^4NQXq[��������! "
T]N�e�J{Hoe6RfHoNMeQWY^4^_N	���! �"��$#&%('�)* ��¡�cbJ\^_N6c �¦���\�Y¨q�E� WY�+#�N6T�[|HoJFLONQXOT]Sn[b`�LOR@^4J{[b`Qc]SoNQH-NE[�' * HkJm�Sn[bNQT]T]NxLON6T|WYXOLONQT|LfNFe6SUTbJ\SUHoHUN6^_N6Xq[ �f³ WYROcµLONQTuLO`ErsWYc]^4J{[bSUWYXOTdPOHUROTµSo^_P-WYc�[�J\Xq[]N6T � eQNF^_W�LfROHoN�LON
e6SoT]J\SoHUHoNQ^4NQXi[	�0`Qm\WYHoRON_J�mYNQe�HoJ@Lf`QrsWYcl^�J{[]SoWYX � [�J{XOLOSoT�hiRON_HoN:^4J{[]`6c]SUN6H}J{�OT]WYcl�-N�L � J\Rf[bJ\Xq[$POHoROT
L � `QXON6clZYSoNV[bc]J\XOT]P	WYc�[b`6NBPyJ\c=H � WYXOLONBT]SoTl^4SUhiRONBhiR � SoHgT]NBLO`QrsW\c]^_N � �|XONVm\J{HoN6Rfc²L � J\^_WYcl[]SoT]TlN6^_N6Xq[=e�J�t
cbJ\eE[b`6clSoTlN|eQNQ[][]N�J\�OTlWYc]P�[bSoW\X4PyJ{cBHUN|^_SoHUSoN6R�,\e6NQ[�J\^_WYcl[]SoT]TlN6^_N6Xq[Vc]`QT]ROHn[bNuL � ROXfNuSoXq[]N6cbJ{eQ[bSUWYX_N6Xq[bclN
H � WYXOLON$NQ[|HoN$^4SUHoSUN6R � NQ[MSUH�POc]W�m\W�hiRON�RfXONFP	N6c�[bN$N6Xv`QXON6clZYSoN$LONFeQNQ[l[bNFW\XOLONFNE[uRfXv`6e�~yJ{Rf»¦NQ^4NQXq[
LOR�^4J{[b`Qc]SoNQHµ��¡�cbJ{^4NQc �·���Y�Y¨Y�V��À N!PO~f`6XOWY^_½6XfN�L � J\�OTlWYc]Pf[]SoWYX*N6T�[�POclWYP-W\cl[bSUWYXOXONQHV¶�HkJ�T]ROc�r¢J\e6N
LON¸HkJ:�-W\ROe6HUN$L � ~q�gTl[]`6c]`QT]SUT � HkJ\hiRONQHoHoNuN6Tl[|L � J\Rf[bJ\Xq[|PfHoROTjZYc]J\XOLON¸hiRON$HoN�^_W�LORfHoN�LON¸e6SUTbJ\SUHoHUN6^_N6Xq[
� LOSo^_SoXiRON�J\R e6WYROclT¸LON:HkJ!LO`ErsWYc]^4J{[]SoWYX �¦� N6T�N6TlTbJ\SUT¸LON�HkJ\�	WYcbJ�[bWYSUc]N$P-NQc]^_NQ[][]N6Xq[$LON:e�J{cbJ\eE[b`Et
c]SoTlN6cjP	WYROcµLOSU»-`6clN6Xq[bTµ^4SUHoSUN6R�®�HoNQT|eQWYROc]�	N6T|LON$c]`6LfROeQ[]SoWYX�LORv^_W�LfROHoN�LON$e6SUTbJ\SUHoHUN6^_N6Xq[��.-/���! "
NQ[:L � J\^_WYcl[]SoTlT]N6^_N6Xq[FN6X�rsWYXOeE[bSUWYX)LOR�[bJ\R�®)LON!LO`ErsWYc]^4J{[]SoWYX ��³ WYROc�HUN�e�J{T�L � ROX T]WYHBe6WYXfTl[bSn[bRO`
LON4T]J\�OHUN_RfXOSohiRONQ^4NQXi[��se6N_hgRfSVTlN6c]J�HoN:e6J\T$P-WYRfc$e�~OJ\e6ROX)LON6T$T]WYHUT¸`Q[bRfLOSo`QTxLyJ{XOT¸e6N_e�~yJ\POSn[bc]N �E�
H � �·HUN6eE[bc]SUe ³ W � N6c	�jN6TlN�J\cle�~¾GIXOT�[bSn[bRf[]N!� ���Y�Y©q� Pfc]WYP	WYT]N$LONQT|eQWYROc]�	N6TµZY`QXO`6clSohiRON6T|POc]`QT]NQXi[]`6NQTMT]ROc
HkJ °²SoZ\ROc]N ���n���VÀ NE[][bN@zyZYRfc]N�^4WYXq[]c]N1HoNQT�e6WYROcl�-NQT�LON@cl`6LOROeE[bSUWYX�LfR&^_W�LORfHoN!LON�e6SUTbJ\SUHoHUN6^_N6Xq[
�0-/���! �":��¶¸ZqJ\ROe�~ON � NE[pL � J\^_WYc�[bSoTlT]NQ^4NQXi[|�¢¶xLOclWYSU[]N � NQX4rsWYXOeE[bSUWYX4LfR_[bJ\R�®_LONµLO`QrsW\c]^4J{[bSUWYX � «uN
POHoROT � HUN6TdTbJ{�OHoNQTdWYXq[dHkJ�e6J\cbJ\eE[b`Qc]SoT�[bSUhgRfNMLONMmYW\Soc�eQN6Tje6WYRfc]�	N6Td`Qm\WYHoRfN6cjJ�mYNQe$HoJFPOclW\rsWYXOLONQROcdL � N6X�t
rsWYROSoTlT]NQ^4NQXi[ � NE[�HUN6ROcVe6WY^_P	WYcl[]N6^_N6Xq[pTlNuc]J\POPOclW�e�~ONMJ\R4rsROcBNQ[�¶x^_N6T]Rfc]NuLfNMe6NQHoROSKL � ROX1^4J{[b`Qc]SoNQH
HoSoXf`�J\SUc]N:�21·ROe6NE[bSUex£�«uWY�Oc�� �D���Y�����V�

� N�PO~f`6XOWY^_½6XfN�LONMXOWYXgtIHoSUXO`�J{c]SU[]`|LfN6TdT]W\HoT�T � WY�fT]N6c�mYN$N6X1PyJ{cl[bSUe6ROHUSoNQcpHoW\c]TpLfN�HkJFeQWY^4POJ\cbJ\S t
T]WYX�L � N6XOclN6ZYSUTl[bclN6^_N6Xq[bTµLON¸T]Rfclr¢J\eQNxNE[|LfNxPOclW\rsWYXOLfN6ROc � ÅuSoXfT]S � HoN6Tjc]J\POP	WYcl[]TdT]P	N6eQ[]cbJ\Rg®�hgRfNxH � WYX
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Modulus Reduction Curves for Sand
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GL-000m up to GL-006m 
GL-007m up to GL-015m 
GL-016m up to GL-036m 
GL-037m up to GL-075m 
GL-076m up to GL-150m 
GL-151m up to GL-300m 

Damping Curves for Sand

������� ���n��� e6WYRfc]�	N6T ¹�	\¹ ^4J�®�NQ[¸L � J\^_WYcl[]SoTlT]N6^_N6Xq[�P	WYROc�HUN�TbJ{�OHoN@� � ³ �jG �}���Y�\©q�V�¦�·� J\^_WYcl[]SoT�tTlN6^_N6Xq[�N6T�[�J\Rf[]WY^4J{[bSUhgRfN6^_N6Xq[�e6J\HoeQROHo`�J\R e6WYRfc]T�LOR Pfc]Wge6N6TlT]ROT�TlSo^�ROHoJ\Xq[FHoJ¾POclWYPyJ\ZqJ�[bSoW\X)LONH � W\XOLON�LyJ\XfTµeQNQ[l[bN$`Q[bRfLON �
P	N6R�[�e�J\HUe6ROHUN6c�J�m\N6e:LONQT�LOWYXOXO`QN6T¸LONFrsW\cbJ\ZYNQTM^_WYXq[bc]NQXq[�ROXON�J\^_POHUSUzye6J{[bSUWYX�TlP-NQeQ[]cbJ\HUN�^4W\SoXOLOclN
hiRON:eQN6HUHoN�J�[][bNQXOLORON:P	WYROcuROXON:POclWYPyJ\ZqJ�[bSoW\X¾HoSUXO`�J{Soc]N$LON:H � WYXfLON�NQ[MROXON:^_SoZYc]J{[bSUWYX�LfRwe6WYXq[bNQXiR
rscl`6hiRONQXi[]SoNQH�mYN6clT:HoNQT:�yJ\T]TlN6T:rsc]`QhiRON6XOeQN6T¾� � N6X+NQ[:J\H �n�p���\�\Âi�V� �|J{SoT]W\XOXOWYXOTFP-WYRfc�HoN!e6J\T:L � ROXON
eQWYROe�~ON�LONFTbJ\�OHUN�T]Sn[bRO`QN:¶!HkJ4T]ROc�r¢J\e6N:LORwTlWYH²NE[�L � `6PyJ{SoT]TlN6ROc�
 � Å|HoWYclTuXOW\ROTMP	WYRfmYW\XOT�`6eQc]SoclN�TbJ
rscl`6hiRONQXOe6N�LON@c]`QT]WYXOXOJ\XOe6N@eQWY^4^_N��� � ' * -���
 ��¡�c]J\^4NQc �B���Y�Y¨q�f�}¿ c�XOW\ROT_J�m\WYXOT:mgR�Pfc]`6eQ`Et
LfN6^_^4NQXi[�hiRON � � #�% '�)* � WY� � N6T�[�HUN!^_W�LORfHoN1LON@e6SUTbJ\SUHoHUN6^_N6Xq[FLfN�HoJwe6WYROe�~fN�LON@T]J\�OHoN �
�}XveQWYXOTl`6hiRON6Xfe6N � HoJ4LO`QZYcbJ{LyJ{[bSUWYX¾LfRv^4WgLOROHUN¸LON�e6SUTbJ\SUHoHUN6^_N6Xq[jPOc]W�m\W�hiRON�RfXON�`Qm\WYHoR�[bSoW\X�LONFHkJ
rscl`6hiRONQXOe6N4LON4cl`6TlWYXOXyJ\Xfe6N4m\N6clTFHoNQTx�OJ\T]TlN6Txrscl`6hiRONQXOe6NQT �a� N�T]SUZYXyJ\H}TlSoTl^4SUhgRfN_T � NQXOc]SUe�~OSU[xJ\HUWYc]T$¶
eQN6T¸rsc]`QhgRfN6XOeQN6T1�¢¡�cbJ\^_N6c �²���Y�\¨q�V� �µX*TlN6eQWYXOL¯NQ»-NQ[$LON�HkJ1XOWYXgtIHoSUXO`�J{c]SU[]`FLONQT¸T]WYHUT�T]N_LO`6LORfSU[¸LON
H � W\�OT]NQclm{J{[bSUWYX_LON6TBe6WYROcl�-NQTpL � J\^_WYcl[]SoTlT]N6^_N6Xq[VLON|HkJ$°²SoZYRfc]N ���n�.� ROXONuJ\ROZY^_N6Xq[bJ{[bSUWYX4LfN|H � J\^_WYc�t
[]SoTlT]N6^_N6Xq[BPOc]W�m\W�hiRON|J\HoW\c]T·ROXONµLO`6eQc]WYSUT]T]J\XOe6NµLONµH � J\^_POHoSn[bROLONBLONµH � WYXOLON � L � W\��HkJ�LOSU^4SUXiRf[bSUWYX�LON
H � J{^4POHUSUzye6J{[bSUWYX �

�}� `Q[bRfLON�LON_HkJ@c]`QP-W\XOT]N4XOWYX�t�HoSoXf`�J\SUc]N�LONQTFTlWYHoT$¶�RfXON4TlWYHoHUSoeQSU[�J�[bSoW\X¾T]SUT]^_SohiRON4J�Xf`6e6NQT]TlSU[b`
HUNvLO`EmYN6HUWYPOP	N6^_N6Xq[@L � ROXONvrsWYcl^�ROHoJ{[bSUWYX�^4J{[]~O`6^4J{[bSUhiRON¾NE[1LONwe6WgLONQT1XgRf^4`Qc]SohiRONQT � «|N6R�® J\P�t
Pfc]Wge�~ON6T1XiRO^_`6clSohiRON6T�NE®�SoT�[bN6Xq[ �d� J�POc]NQ^4SU½6c]N � hiRyJ{HoSUzO`6N¾LfNvHoSUXO`�J\SUc]N�`6hiROSnm\J{HoN6Xq[ � TlROPOP	WYT]NwROX
J{^4WYc�[bSUT]T]NQ^4NQXq[�NE[�ROX&^4WgLOROHUN�LfN¾e6SUTbJ\SUHoHUN6^_N6Xq[�LOWYXq[4HoN6T_m{J\HoNQROc]T_T]WYXq[�e6WY^_PyJ{[]So�OHUN6T_J�mYN6e¾HkJ
Lf`QrsWYcl^�J{[]SoWYX ^4J�®�So^4J\HoN:NQXOZYNQXOLOc]`QN!LyJ\XfTxHoJ�e6W\ROe�~ON�LfN�T]W\HM� � e�~OXyJ\�	N6HVNQ[�J\H �n�}���q�\¬�� GILOc]SUT]TF£
� ROX �u���Y�q¬Y�f�p� J�T]NQe6WYXfLONwcbJ\TlT]NQ^��OHoN¾HoN6T_rsWYc]^FROHkJ{[]SoWYXfT�J\�	WYclLyJ\Xq[!HUN¾POclWY�OHo½Q^4N�LyJ\XOT�HoN¾PfHkJ\X
eQWYXq[bc]J\SoXq[bN tILO`ErsWYc]^4J{[]SoWYX!NE[µRf[bSUHoSoTlNMLONQTµ`QhiRyJ{[bSUWYXOTje6W\XOTl[]SU[bR�[bSUm\N6Tx��¡�c]J\^4NQc �-���Y�Y¨q�f�

� JwPOc]Wge6`QLOROclN1LOR+e�J\HUe6ROH�XfWYX�tIHUSoXO`6J\SoclN4clNQ[]N6XiRON@P-W\ROc:H � `Q[]ROLON1N6T�[�e6NQHoHoN�LO`Qm\N6HoW\POP-`QN@PyJ\c
� W��gXONQc|£ À ~ONQX)� ���q� �\�E� W\�1HkJFclN6HkJ�[bSoW\X!e6WYXq[]cbJ\SUXi[]NEt�LO`QrsWYcl^�J�[bSoW\X�N6T�[j�yJ\Tl`6N�T]RfcdHkJFrsWYcl^�ROHkJ�[bSoW\X
L � G � J\X�� ���Y¨q�Y�f�-� J�^_WgLO`6HUSoTbJ�[bSoW\X1LON�e6NE[][]N�c]NQHkJ{[]SoWYX�N6T�[Mc]`6J\HoSUT]`QN�¶4H � J{SoLON$L � ROXwJ\TlT]N6^F�OHkJ\Z\NFLON
clN6TlT]WYc�[bT_cbJ\XOZ\`6T_N6X�T]`6clSoN@LON@r¢J��6W\X�hiRON�HoNQT�cbJ\SULON6ROclT_J\T]TlW�eQSo`6NQT4LfNQmgSoNQXOXON6Xq[4LON@POHoRfT_NQX&POHUROT
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r¢J\So�OHUN6T � � ^_N6TlROc]N�hiRON¸HoJFe6WYXq[]cbJ\SUXi[]N�J\ROZ\^4NQXi[]N � HUN6T�clN6TlT]WYc�[bTdT]N¸eQWY^4Pfc]So^_N6Xq[BT]ROeQe6NQT]T]SnmYNQ^4NQXi[ �
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HkJ\�	WYcbJ�[bWYSUc]N � «MJ\XOTaeQNQ[l[bN�`E[bROLON � HoJ|^_W�LO`QHoSUTbJ{[]SoWYX¸LON�HoJ|LO`QZYcbJ{LyJ{[bSUWYX$LOR:^4WgLOROHUNBLfNpe6SUTbJ\SUHoHUN6^_N6Xq[
POc]W�mgSoNQXi[·LfNµeQWYROcl�-NQTVZ\`6XO`Qc]SohiRONQT·LO`Qm\N6HoW\POP-`QN6TVPyJ\c}H � �}HoNQeQ[]c]Soe ³ W � N6c �µNQT]N�J{c]e�~_GIXOTl[]SU[bR�[bNx� ���\�Y©q�
P-WYRfcxHUN_e6J\TFLfR)TbJ{�OHoN¾��°²SUZYROclN ���U�Y� ¶�ZqJ\ROe�~ON �V�=�}� J\^_WYc�[bSoTlT]NQ^4NQXi[$NQTl[:J{Rf[bWY^4J{[]SohiRON6^_N6Xq[$e�J{Hnt
e6ROHU`xJ{R¾e6W\ROc]TµLOR¾Pfc]Wge6N6TlT]ROT|NQ[|HoNQTµeQWYROcl�-NQTuZY`QXO`6clSohiRON6Tµe6W\c]c]NQT]P	WYXOLyJ{Xi[]N6TMLfNxH � �}HoNQeQ[]c]Soe ³ W � NQc
�µNQT]N�J{c]e�~¾GIXfTl[bSn[bRf[]N4� ���Y�\©q� XON¸T]W\Xi[µLOW\XOe¸PyJ\TjRf[bSUHoSUT]`6NQT �

2�3�� � C����	�j8 
�?��4;�/>���������������;²C��j8@A��
����� �"! #%$�&'$)(+*-,/.102&4365�78*:9;9<$�=1$)(+02>?(+*:@A@B5�7C5�&ED'(F0:GH02&63'5�I6(

� J¸^4`E[b~OWgLONdPOcl`6TlN6Xq[b`QNuLyJ\XfTBHUN À ~yJ\POSn[bc]N ¨ e6W\XOT]SUTl[bNµ¶¸T]SU^�ROHoNQcaLONQTpJ\eQe6`QHo`6clWYZYc]J\^4^_N6T}clNEt
POc]WgLOROSUTbJ\Xq[=HkJ|XfWYX�tIT�[�J{[]SoWYXfXyJ\c]Sn[b`}NE[aLOWYXq[²HoN6T�SoXfLOSoe6J{[bNQROc]TKJ'L �NM2OQP¾�SR �TJ �VUW - UX NE[ UX�Y[Z"\ W\Xi[
ROX!e6W\^4P	WYcl[]N6^_N6Xq[�NQ^4PfSoc]SUhiRON6^_N6Xq[Bc]N6HUSo`|J\R!Tle6`6XOJ\c]SUW:T]SoTl^4SUhiRON|NQXqm�SUTbJ\Z\` � « � J\R�[bc]NuPyJ\cl[ � �OJ\T]`QN
T]ROc4H � ~i�gP	W\[b~f½6T]N�L � ROXON¾LfSoT]P	N6clT]SUWYX&XOW\c]^4J\HoN1LOR&c]`6TlSoLOR�LON6T4HoWYZYJ\c]Sn[b~O^_N6T:LON�e6NQT�SoXfLOSoe6J{[bNQROc]T
J\Rf[bW\ROcxLfN4HUN6ROc¸m{J\HoNQROc¸^4`QLOSkJ\XfN � HkJ1m{J\c]SoJ\�OSUHoSU[]`FLOR)^4WYR�mYN6^_N6Xq[xT]SUT]^_SohiRON_P-NQRf[F¼E[bclN4^_W�Lf`6HoS t
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Tl`6N � �}XfzyX � HUN6T�TlP-NQeQ[]c]N6T�LON1cl`6P	WYXOTlN!N6X�J\eQe6`6HU`6c]J{[bSUWYX�T]N1TlWYXq[:c]`EmY`QHo`6T:¼E[bclN1LyJ\XOT:HUN�LOWY^4J\SUXON
L � N ®fSUTl[]N6XOeQNFJ{[l[bNQXOLOR)�smYW\SocdHkJ�°²SUZYROclN ¨��n��Âi�V�

³ WYROcaeQN6Tac]J\SoTlWYXOT � e6NE[][]N�^4`E[b~OWgLONBLON�T]SU^�ROHoJ{[bSUWYX$Ju`Q[]`pe�~OWYSUT]SUN�J{zyXFL � N ®�POHoWYclN6caHUNBeQWY^_P-WYc�t
[]N6^_N6Xq[=^4`Qe�J\XOSUhiRON·XOWYX�t�HoSoXf`�J\SUc]N²NE[²HoJdLO`6P	N6XOLOJ\XOe6NpJ\R$T]SoZ\XyJ\HqJ\eQe6`QHo`6clWY^_`Q[bclSohiRON·POHoJ\e6`·N6X$N6Xq[]c]`6N
L � ROXfNµeQWYHoW\XOXONdLONjT]W\HOe�~OWYSUT]SoN �q� J¸°²SoZYRfc]N ���Á¬ ^4W\Xi[]c]NdHUNdLOWY^4J\SoXONp^�J\Z\XOSU[]ROLONEt�LOSoT�[�J\Xfe6NpeQWYRfm\N6cl[
POJ\c·HoN6TVT]SU^�ROHoJ{[bSUWYXOT � WY�_e�~yJ\hiRONueQc]WYS ®�c]NQPOc]`QT]NQXi[]NMROX_[bW\[bJ\HOLON ¬\ N6T]T]J\SoT �g� J¸^_`Q[b~fW�LONµLONjZY`QXO`Et
c]J{[bSUWYX$Tl[bWge�~yJ\T�[bSUhgRfN�J|`E[b`Ve�J\HUSo�Ocl`6N·T]Rfc²HkJj�yJ\TlNpLONVLOWYXfXO`6NQTaLONpPfc]W\rsWYXfLON6ROc=¡�So§YtIXfNQ[p�¢HUN6T�T]`6SUT]^_N6T
W\Xi[VROXfN|POclW\rsWYXOLfN6ROcV^�J�®fSU^�J{HoNpLfN ¬/� §i^ � LON|TlWYcl[]Nµ¶$TlN|POHoJ\e6NQc·LyJ\XOTVROX_e6WYXq[bN ®g[bNuLfN|TlSoT]^_SoeQSU[]`
eQc]ROT�[�J\HUN �f�a� J �=J\�OHoN ���n� � À ~yJ{POSU[]c]N �\� SoXfLOSohiRON4HoN�cl`6TlROHU[bJ{[�LONQT�J\XyJ\Hn�gT]N6TF^4NQXO`6NQT�T]ROcx[bWYRf[]N6T
HUN6T:LOW\XOXO`6NQT4LfN�Pfc]W\rsWYXfLON6ROc � WY�f[]N6XiR�NQX�R�[bSoHUSoT]J\Xq[�HoN1^_WgLO½6HUN!LOR�P-WYSUXq[�T]WYROcle6N@P	WYROc:e�~yJ\hiRON
SUXOLOSUe�J{[]N6ROcjT]SUT]^_SohiRON4�sm\WYSocjHUN À ~yJ{POSU[]c]N ¨q�V� « � J\Rf[]c]N$PyJ\c�[ � HoNQT|eQWY^4P	WYT]J\Xq[bN6Tµ~OWYclSoºQWYXq[�J\HUN6TjT]WYXq[
TlROPOP	WYT]`QN6TjSoXfLO`6P	N6XOLOJ\Xq[bN6TjP	WYROc�eQNQ[l[bN�`Q[]ROLON � HkJ�^_`Q[b~fW�LON|LON�ZY`QXO`6c]J{[bSUWYX1L � J\e6eQ`6Ho`Qc]WYZ\cbJ\^_^4NQT
T��gXi[]~O`Q[]SohiRONQT|XO`Qe6NQT]T]Sn[bN$H � SoXOLf`6P	N6XOLyJ{XOe6N�LONQTje6WY^_P-W\TbJ\Xq[bNQTd~OWYclSoº6W\Xi[bJ\HoNQT�P	WYROcdHkJ�^_WgLO`6HUSoTbJ�[bSoW\X
LfN$H � `EmYWYHURf[bSUWYX![bNQ^4P	WYclN6HoHUNuLON¸HoJ:rscl`6hiRONQXOe6N$e6NQXi[]cbJ\HUN¸LON6TµT]SUZYXyJ\R�® �

³ J\c·J\SoHUHoNQROc]T � XfWYROT}J�mYW\XOT}e�J\HUe6ROHU`�ROXONpc]N6HoJ{[bSUWYXFPfc]`6LfSoeQ[]SUm\N�L � J\e6eQ`6Ho`QcbJ{[]SoWYX:TlP-NQeQ[]cbJ\HUN�T]ROc²HoN
^_WgLO½6HUNpLONdH � �}hiRyJ{[]SoWYX Â��ÄÂ �sLyJ\XOT}HoJ\hiRON6HUHoNQf �hg � P	WYROcaLfSoTl[]SoXOZ\RON6c=HoN6T²N6XOclN6ZYSUTl[bclN6^_N6Xq[bT}TlSU[]RO`6T·¶
^_WYSUXOTpLON �5�\ ^ LONMPOclW\rsWYXOLONQROcdLONMeQN6R�®1J\R�t�LON6Ho¶ �V�fÀ N6P	N6XOLOJ\Xq[ � T]NQROHoNuROXON�P	WYcl[]SoWYX!LfNMHkJF�OJ\T]N
LfNxLOW\XOXO`6NQTM¡�So§Yt�XONQ[ � eQWYXOT�[bSU[]RO`6N$LONQT|Tl`6SoTl^4NQTuLON$^4J\ZYXOSn[bROLON�TlROP	`6c]SUN6ROclNF¶ ��� ��� J4`E[b`$Rf[bSUHoSoTl`6N �
� J �=J\�OHoN ���n� c]`EmY½6HUN¸HoN6TdT�[�J{[]SoT�[bSohiRONQTjLON¸H � `Q[bRfLON �
� ��� � � ikj'02.'lE365�7C9<02=10:&6&'5�7C3'5 7/02=

� N�e6WgLON�LON ª J\c�[bºQN6HoH²NQ[xJ\H � � ¬\Y{Âi�E� ´ ¿ Å ª�� � J1`Q[]`_R�[bSoHUSoTl`�P-W\ROc�^4WgLO`QHoSoTlN6cMHoJ!POc]W\PyJ�t
ZYJ{[bSUWYXvLONQT$W\XOLON6T¸LyJ{XOT¸HoN6TuPOc]W\zOHoT�LON:TlWYH}J\TlT]Wge6So`QT$J\R�®wT�[�J{[]SoWYXfT Jnm MDoqp �¯�sT]WYH²LON:e6HoJ\T]TlN J �
m\WYSoc��=J\�OHUN Â��Ä©q�E� Jrm MDoqp�s �¢eQHkJ\TlT]Nut � NQ[wv\xyt oqp�z �¢e6HoJ\T]TlN P1�E� LfWYXq[xHUN6T�POclW\zyHUT$LfN�mgSn[bN6TlT]N
LfN6TdWYXOLfN6TdLONMeQSoT]J\SoHUHoN6^_N6Xq[BT]WYXq[dclN6POcl`6TlN6Xq[b`QT|TlROc�HkJF°²SoZYRfc]N ���Á©��f� J0�²J{�OHoN ���Ã¬ clN6XOTlN6SoZ\XONMT]RfcdHkJ
m{J\HUN6ROc�LfN6T$PyJ\cbJ{^4½E[bc]NQT¸hgRfS}WYXq[xTlN6c�m�SV¶@^4WgLO`QHoSoTlN6cMHUN:^4SUHoSUN6RvLON�POclWYPyJ\ZYJ{[bSUWYX ��� N6ROH·HoN:TlWYH}LON
[I�gP	N J�N6T�[jROX1^�J�[b`6clSkJ\R�T]ROPOP	WYTl`�HoSoXf`�J\SUc]N � NE[jX � NQTl[jRf[]SoHUNuhiR � ¶:[]SU[]c]NuLfN�e6WY^_PyJ\c]J\SoTlWYX!P	WYROc�HUN6T
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ZY`6XO`Qc]NQc|LONQT|Pfc]N6TlT]SUWYXOTuLfNxP	WYc]NQTjSo^_P-WYc�[�J\Xq[]N6T � GIH�r¢J{Rf[µLONxPfHoROTµJ��lWYR�[bN6cµhiRON$HoN¸T]SUZYXyJ\H�NQXimgSUTbJ\ZY`
N6X:N6Xq[]c]`6NdLfN6T}e6W\HoWYXOXfN6T²LfNdT]WYH�N6Tl[aROX:T]SUZYXyJ\HgSoXOeQSoLONQXq[aROXOSUhiRON6^_N6Xq[ �qÀu� NQTl[ltI¶�tILfSoc]NBhiR � SUH�X � NQTl[·PyJ\T
P-NQcl[bRfc]�	`uPyJ\cBHoNQTBWYXfLON6T�LfNuc]`��yNE®�SUWYX � N6X!POclW�mYN6XOJ\XOe6N�LfN6T�eQWYROe�~ONQTdLONuTlWYH-TlROP	`6c]SUN6ROclN6T¸�se � N6T�[dHkJ
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POc]WYPOJ\ZqJ{[]SoWYX1XOW\X�tIHUSoXO`6J\SoclN � NQ[µLyJ\XOTjeQN$e6J\T � HUN6T�m{J\HUN6ROclTµLfN#""XfN$TlWYXq[µPyJ\TjRf[bSUHoSUT]`6NQT �
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C �9L&�@�O���ZY\[^]!_F`0a+!cbEdOL 6@6@�dY�0

J H WfeIH JNeEH G J@VXH VXH g
G G R�TXeIH JNeIREH G�eIHIH VXHIH g
R T R�TXeIH JNeIREH G�eIHIH VXHIH g
W J@e R�TXeIH JNeIREH G�eIHIH VXHIH g
V REH R�TXeIH GXHIHEH G�eIHIH VXHIH g
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e R�T R�T�eEH GXHEHIH G0eIHEH VXHEH g
T e�e W�K J@H G0eEeIH RIHIHEH T�HEH g
e T�e W�K J@H G0eEeIH RIHIHEH T�HEH g
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 J9HIH $&%�2	3������ %�2��0'���������� �.*�!#"����$!%�&��'f'-*
C �9L �9�O���ZY\[^]!_F`$("!cbEdOL 6@6@�*)a0

J H R�eIH J@HIH JUTXVIH VIH +-,Dg HIHEH �/. +-,Dg HIHIe �
G G JUVIGIH J�eIH JNeEVIH VIH +-,Dg HIHEH �/. +-,Dg HIHIe �
R T JUVIGIH J�eIH JNeEVIH VIH +-,Dg HIH�T �/. +-,Dg H J@V �
W J9H JUVIGIH G J9H GXHIHEH VIH +-,Dg HIH�T �/. +-,Dg H J@V �
V J9e J�eIREH VIRIH GIVXHEH VIH +-,Dg H J@e �/. +-,Dg HIRIe �
e RIH J�eIREH R�GXH GIVXHEH VIH +-,Dg H J@e �/. +-,Dg HIRIe �
T R�T J�eIREH R�GXH GIVXHEH VIH +-,Dg HIR�T �/. +-,Dg H�TXV �
e W�G J�eIREH e�VXH G0eIHEH J9HEH +-,Dg HIR�T �/. +-,Dg H�TXV �
K eIH J�eIREH KEHIH RIHIHEH GXHEH +-,Dg HIR�T �/. +-,Dg H�TXV �
J9H T�e J�eIREH KEHIH RIHIHEH GXHEH +-,Dg H�TXe �/. +-,Dg'J@VXH �
JIJ T�e J�eIREH V J9H RIHIHEH GXHEH +-,Dg H�TXe �/. +-,Dg'J@VXH �
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 J9HIH $&%�2	3������ %�2��0'���������� �.*�!#"����$!%�&��'f'-*
C �9L&�@�O���10324)R_F`�-w! bIdOLS696@�65\0

J H G0eIH eEH JUTXVIH VIH +-,Dg HIHEH �/. +-,Dg HIHIe �
G G G0eIH JEJ9H JNeEVIH VIH +-,Dg HIHEH �/. +-,Dg HIHIe �
R W J@HIeEH JEJ9H GXHIHEH VIH +-,Dg HIHEH �/. +-,Dg HIHIe �
W T J@HIeEH JEJ9H GXHIHEH VIH +-,Dg HIH�T �/. +-,Dg H J@V �
V JMW J@HIeEH GIHIH G&J9HEH VIH +-,Dg HIH�T �/. +-,Dg H J@V �
e J9e J@HIeEH GIHIH G&J9HEH VIH +-,Dg H J@e �/. +-,Dg HIRIe �
T RIH J@HIeEH GIHIH G&J9HEH VIH +-,Dg H J@e �/. +-,Dg HIRIe �
e R�T J@HIeEH GIHIH G&J9HEH VIH +-,Dg HIR�T �/. +-,Dg H�TXV �
K R�e J@eEVIH R�VXH G�WEHEH VIH +-,Dg HIR�T �/. +-,Dg H�TXV �
J9H Wte J@eEVIH VIRIH GIVXHEH J9HEH +-,Dg HIR�T �/. +-,Dg H�TXV �
JIJ T�e J@eEVIH VIRIH GIVXHEH J9HEH +-,Dg H�TXe �/. +-,Dg'J@VXH �
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 J9HIH $&%�2	3������ %�2��0'���������� �.*�!#"����$!%�&��'f'-*
´µWYROTxJ�mYWYXOT$T]SU^�ROHU`:P-WYRfc$e�~OJ\hiRON�eQWYHoWYXfXON�LON4TlWYH�t0NQ[ P LON6R�®*POclWYPyJ\ZYJ{[bSUWYXOT � HkJ1POclN6^_So½Qc]N
HUSoXO`6J\SoclN � P	WYROcMHoJ\hiRON6HUHoNFHUN6Tum{J\HUN6ROclTMLON�" c]N6XfT]N6SUZYXO`QN6T�LyJ\XfT�HkJ �=J\�OHUN ��7Á¬ T]WYXq[¸Rf[]SoHUSoT]`QN6T � NE[¸HkJ
TlN6eQWYXOLON$XOWYX�t�HoSUXO`�J\SUc]N � P	WYROcdHoJ\hiRON6HUHoNuHUN6TdeQWYROc]�	N6T��.-/���! "xLfN$H � �}HUN6eQ[]c]SUe ³ W � N6c��µNQT]N�J{c]e�~�GIXOT�t
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LON6R�®4c]J\SoTlWYXOT � XOWYROTBT]So^FROHoWYXfT}LON6TBLOWYXOXO`QN6TBT]ROcBROXONµPOHoROTVHkJ{c]ZYNdZqJ{^4^_NjLON|^4J\ZYXfSU[bRfLON
NQ[dLONuLOSoT�[�J\XOeQN � e6WYXq[bc]J\SoZ\XyJ\Xq[dJ\SUXOT]S	^_SoN6Rg®�HoJx^_W�Lf`6HoSUTbJ{[]SoWYX_J\Rg®�r¢J\SU�OHoNQTBTlWYHoHUSoeQSU[�J�[bSoW\XOT �
NQ[aXfWYROT²eQWYXOTlSoLO`Qc]WYXOT²hgRfNpHoNVT]SUZYXyJ\HiPyJ{c]e6W\ROcl[ ��Y ^ LONBe6WYRfe�~ON�LON�TlWYHgLyJ\XOT=e6NQ[l[bN�`E[bROLfN �
[�J\XOLfSoT�hiR � SoH-XON¸PyJ\c]eQWYROc�[dhiRON ©Y ^ LOJ\XOTjH � `Q[]ROLONMLON¸´µS�NQ[µJ{H 7 � ¬\Y\q� 7OÀ NQ[][]N�LON6clXOSo½Qc]N
cbJ\SUT]WYX!N ®�POHoSUhgRfNMN6X1PyJ{cl[bSUe6ROHUSoNQcBP	WYROclhgRfWYS¦HoJFP-NQXq[bN�N6T�[jPOHoRfTpr¢J\So�fHoN � ¶xm{J\HUN6ROc�LfN R �TJ
e6WY^_PyJ\c]J\�OHoNµN6X@TlROclr¢J\eQN � NE[dTbJ{XOTdPO~O`QXOWY^_½6XON�LONuLO`�J\^_POHUSUzye6J{[bSUWYX � HoN R �TJ�¶ ©Y ^ LON
POc]W\rsW\XOLON6RfcFN6T�[:POHUROT�So^_P	WYcl[bJ\Xq[xhiRON�e6N6HUROS�¶ ��Y ^ LON!Pfc]W\rsWYXfLON6ROc � SU^4PfHoSohiRyJ{Xi[$ROX
cbJ\POP	WYc�[ J U Y v � p���p � \ POHoROT�r¢J{So�OHUN 7yÀu� N6T�[uH � SUXqmYN6clT]N¸N6X�e�J{TµLfN$Lf`�J\^_POHoSnzye�J�[bSoW\X 7
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� ROcaHkJ|�yJ\T]NpLON6T}eQWYROc]�	N6T²LONdc]`QZYc]NQT]T]SUWYXOTaW\�f[bNQXgRfN6T � SoHgN6Tl[·P	WYTlT]So�fHoNpLfN�^4WgLOSnzyN6c�ROX:T]P	N6eE[bclN
LON�c]`QP-W\XOT]N:ZY`QXO`6cl`�¶ ��Y ^�LON�POclW\rsWYXOLfN6ROc�P	WYROc|WY�f[bNQXOSocuROXwT]P	N6eE[bc]N�LONFc]`6P	WYXOTlN:N6X¯J\eQe6`6HU`Et
cbJ{[]SoWYX�¶�HkJxTlROclr¢J{e6N�LOR1TlWYH 7�� J�°²SoZ\ROc]N ��7U�� ^4W\Xi[]c]N�J{SoXOTlS ¬ Tle6`QXyJ\c]SUS¦LON�^4J\ZYXfSU[bRfLON O�� � s���p
`6HoW\SoZYXO`QTde�~yJ\eQROX¾LON ¬ � §i^0LONQT|TlSU[bNQT Jnm MDoqp�s �se�J\Tµ¶�ZqJ\ROe�~ON � NE[2vrxyt oqpPz87 «uNQR�®�T]P	N6eQ[]c]NQT
LON�c]`QP-W\XOT]N�NQXwT]ROc�r¢J\e6NFWYXq[�PORw¼Q[]c]NFJ\SoXOTlS=W\�f[bNQXgRfT�P-WYRfcue�~yJ\hiRON:e6J\T � hiROS²eQWYc]clN6T]P	WYXOLfN6Xq[$¶!HkJ
^4WgLOSUzOe�J{[]SoWYX�LfR�T]P	N6eE[bclN|LONµPOclW\rsWYXOLONQROcVPyJ\c·HkJ�c]`QP-W\XOT]NµLONµHkJ�e6WYHUWYXOXONjLONjTlWYH 7 «MJ{XOTBRfX�e�J{T � HkJ
c]`6P	WYXOTlNxNQTl[|HoSUXO`�J\SUc]N�NE[|LOJ\XOTuH � J{Rf[bclN � XOW\X�tIHUSoXO`6J\SoclN 7 GIH�r¢J\R�[|XfW\[bNQc|H � J{[l[b`QXgROJ{[bSUWYX@LOR¾eQWYXq[bN6XiRw¶
P-`Qc]SoWgLON�eQWYROc�[bNjLOR�T]P	N6eE[bc]NµLONdcl`6P	WYXOT]NµhiRONjPOc]W�m\W�hiRONjHoNdPf~O`6XOW\^4½QXONjLONdXOWYX�t�HoSUXO`�J\clSU[]` 7{�·� `6e6J\cl[
N6Xq[bclNxeQN6TµLON6R�®@[I�gP	N6TµLON$c]`6P	WYXOTlNxNQTl[µ^_W�LOSnzy`�PyJ\cjHoJ�Lf`QzyXOSn[bSUWYX@LON¸HkJ:e6WYHUWYXOXON�LfNxTlWYH � HoN¸T]Sn[bN
vrxyt oqpPz �sT]WYH P!� J{[][]`6XiRON�POHoRfT:HoN1^_WYRfmYNQ^4NQXq[�hgRfN�HUN1T]Sn[bN Jnm Mao p�s �¢T]W\H`t � � N6X�J\eQe6WYclL
J�m\N6e@e6N@hiROSdNQTl[_J{[l[bN6XfLOR 7 �}X�[]WYRf[]N1c]SoZ\RON6ROc � WYX+P	N6Rf[_J�[][bNQXOLOclN�L � ROX+TlWYH P hiRON@H � J{[][]`6XiRyJ�t
[bSoW\X�^_WYSoXOLfc]NjT]WYSn[pNQXOe6W\c]NMJ{e6e6NQXq[bRO`QN � PORfSoT]hiR � SoHKr¢J\ROLfcbJ\Sn[V[]cbJ\Sn[bNQcBeQN|[I�gP-NuLONuTlWYH-NQX!e6W\Xi[]cbJ\SUXq[bN6T
NQ»-N6eQ[]SUm\N6T � NQ[xXOWYX¯[bW\[bJ\HoNQT!�¢°KW\cbJ�� � P	N6clT 7 e6WY^_^ 7n��¬\Y �Y� 7D³ J\c�J\SUHoHUN6ROclT � SUHar¢J\Rf[xWY�OT]NQclm\N6c�HUN_HU`Et
ZYN6c�Lf`6e�J{HkJ\ZYN�LON6T:POSUe6T�NQXq[bc]N1HUN6T�LfN6R�®�T]P	N6eQ[]c]NQT_LfN1c]`6P	WYXOTlN1LOR T]W\HQt � HoN6TFPOSoeQT�LOR T]P	N6eE[bclN
e6WYclc]N6TlP-W\XOLyJ\Xq[|J\R�e�J\TjXOWYXgtIHoSUXO`�J{Soc]N|WYXq[j[bc]½QTjHo`6Z\½6c]NQ^4NQXq[j^4SUZYc]`um\N6clT|HUN6TdP	`6c]SUW�LfN6TjHoWYXfZYRON6T 7

�}� NE®�POHUWYSU[bJ{[bSUWYXFLONQTarsWYXOeE[bSoW\XOTaL � J\^_POHoSnzye�J{[]SoWYX$WY�f[]N6XiRONQTVLOJ\XOT}HkJMTlN6eE[bSoW\X:POc]`Qe6`6LfN6Xq[bNµP-NQc�t
^4NE[|`QZqJ\HUN6^_N6Xq[jLON$POc]`QLOSoclN$hiRyJ{XOL¾HoJ�XfWYX�tIHUSoXO`6J\c]Sn[b`|LONQmgSoNQXq[uSU^4P	WYcl[bJ\Xq[bN ,fNQ[ ��������� �	���0� hiRyJ\XfL
HoN6T·TlSoZYXyJ{R�®:LONµPOclW\rsWYXOLONQROc·LOSo^_SoXiRONQXq[·L � J{^4POHUSU[]ROLON 7YÀ NQ[l[bNµhgRfN6Tl[]SoWYX_N6T�[VSoXOSn[bSo`QN�PyJ\c·HUNde6WYXOT�[�J{[
[bc]½QTpSUXi[]`6clN6T]T]J\Xq[dSoTlT]R!LfNuHkJ$e6WY^_PyJ\c]J\SoTlWYX_LON6TV[bc]W\SoTVc]`6TlROHU[bJ{[bTBL � NE®�P-`Qc]SUN6XOeQN6TdT]RfcpHkJ$°²SUZYROc]N ��7Ä� �
SoHoT²SoXOLOSUhiRON6Xq[VLON6T·m{J\HoNQROc]T·LONjPOTlN6ROLfW{t�J\eQe6`QHo`6c]J{[bSUWYX_J\R_P-WYSUXq[·LONjLO`�J\^_POHUSUzye6J{[bSUWYX�hiROSKT]WYXq[VSoLfN6X�t
[bSohiRONQTML � ROXON�`E[bROLfN�¶�H � J\Rf[]c]N � ¶�HoJ_rsWYSUTMJ\R R �TJ�NQ[�¶ �!ª º 7 GIH�N6Tl[$J{HoWYclT|HU`6ZYSn[bSo^_N�LON�Pfc]`6LfSoc]N
P-WYRfcdhgRfN6HoTjTle6`6XOJ\c]SUS�LON¸T]`6SUT]^_N�H � NQ»-NQ[jLOR�e6W\^4P	WYcl[]N6^_N6Xq[jXOWYXgtIHoSUXO`�J{Soc]NµLONQT|TlWYHoTdNQTl[|J\Rf[bJ\Xq[|clNEt
^�J\clhiRyJ\�OHUN 7 ´|W\ROT�J\HUHoWYXfTVe�~fN6c]e�~fN6cj¶xSULON6Xq[]SUzyNQcBLyJ{XOTpROX4POHkJ{X�^4J\ZYXOSn[bROLON tILOSUTl[bJ\XOe6NjHUN|LOW\^�J\SUXON
L � J{POPyJ\clSU[bSUWYX$LONpHoJ|LO`6J\^4PfHoSUzOe�J{[]SoWYX 7�³ WYROc=e6NQHkJ � XOWYRfTaXOWYROT=HoSU^4Sn[bWYXOTDJ{R R �TJ�NQ[aXfWYROT²R�[bSoHUSoTlWYXOT
HkJjc]N6HoJ{[bSUWYX$POc]`QLOSoeE[bSUm\NpL � J\eQe6`6HU`6c]J{[bSUWYXxTlP-NQeQ[]cbJ\HUNp`Q[bJ\�OHUSoNVJ�mYN6epHkJj�yJ\T]NpLONpLOW\XOXO`6NQTaLONB^�J\Z\XOSU[]ROLON
T]ROP	`6clSoN6Rfc]N¸¶ ��� � � mYWYSUc�HkJ � N6eQ[]SoWYX ��7Á¬ NQ[jH � �}hiRyJ{[]SoWYX Â�7ÄÂO� P-WYRfc�HkJ\hiRONQHoHUNMXOWYROTjJ�m\WYXOTjLOSoT�[bSUXOZYRO`
LON6R�®v[I��P	N6T¸LON:TlSU[]N � 7 �|XON:eQWY^_PyJ\cbJ{SoT]W\XvN6Xq[bclN�HoN6T|m\J{HoN6Rfc]T�POcl`6LOSn[bN6T�LfN M J Y v � p��Up��V\ NE[¸HkJ
m\J{HoN6RfcMLON:c]`Ers`6clN6XOeQN M J � � 	
��
 * ����� Y v � p��Up��V\ P-WYRfc�HkJ\hiRONQHoHoN J U Y v � p���p�� \ � � ��p SoXfLOSohiRON
LOWYXOe�LyJ{XOTdHoN�POHoJ\X!^4J\ZYXOSn[bROLfNEtILfSoTl[bJ\XOeQNMHoNMLfWY^�J{SoXON|L � J{POPyJ\clSU[bSUWYX!LON�HoJ�LO`�J{^4POHUSUzye6J{[bSUWYX � LORON
¶$ROX_e6W\^4P	WYcl[]N6^_N6Xq[·XOWYXgtIHoSUXO`�J{Soc]NBLONµHkJ�Tl[bJ{[bSUWYX Jnm MDoqp�s �se6HkJ{T]T]N<t � 7i� J$°²SoZYRfc]N ��7n�Y� ^4W\Xi[]c]N
HoN6TBc]`QT]ROHn[�J{[]T�P-W\ROcpHUN R � J Y v$� p���p � \ 7 GIH�J{POPyJ\c]J��o[BhiR � RfXON�LO`�J{^4POHUSUzye6J{[bSUWYX_LOR1^4W\RfmYNQ^4NQXi[
N6X!POclW\rsWYXOLfN6ROcVP-NQRf[�¼E[bclNuN6XqmgSoT]J\ZY`|P-WYRfcBROX�T]e6`QXyJ\clSoWF^_`6LfSkJ\X_LONu^4J\ZYXfSU[bRfLON ¨f� � NQ[p`6HoW\SoZYXO`jLON
�� §g^ 7 � �� � HUN�T]e6`QXyJ\clSoW_LON¸^�J\Z\XOSU[]ROLON ��� � NQ[µ`6HUWYSoZ\XO`MLON �� §i^0POclW�LORfSU[jHoN�^_¼6^_NMNE»¦NE[ 7
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������� ��7n�Y� � «uWY^4J\SoXfN6T¸LOR)PfHkJ\X¯^�J{ZYXOSU[]ROLON tILOSUTl[�J{XOe6N:WY�*HoN_PO~O`QXOWY^_½6XON_LON_LO`�J\^_POHUSUzye6J{[bSUWYXLfR ^4WYR�mYN6^_N6Xq[FN6X POclW\rsWYXOLONQROc:J\PfPyJ\cbJ��o[ � NE[�L � WY� SoH·NQTl[�J\�fT]N6Xq[ � P-W\ROcFHoJ�Tl[bJ{[bSUWYX Jrm MDoqp�s�se6HoJ\T]TlN+t � NQ[uL � J{POc]½QTMHoNxc]`6TlROHU[bJ{[|LON�H � J\XyJ{HU�gT]N$LON6T�LfWYXOXO`QN6TMRf[]SoHUSoT]`QN6TF�s[]N6HoHUN6T|hgRfN O � � � � � �LOJ\XOT�HoJ � NQeQ[bSUWYX ��7Á¬ 7�� NQT�e6clWYSn®4ZYclSoTlN6TpSUXOLOSUhgRfN6Xq[dHoN|LOWY^4J\SoXfN|WY��HoNu^_WYRfm\N6^_N6Xq[dLONuT]ROc�r¢J\e6NMNQTl[SUXfrs`6clSoNQROcjJ\R@^4W\RfmYNQ^4NQXi[µLON¸POclW\rsWYXOLfN6ROc 7
243�� � C ��Ap? � ��CE<F8 ��9 Ap<x8@A��6?���CE<F8

� NjPO~O`QXOWY^_½6XONµLONjXOWYX�t�HoSUXO`�J\clSU[]`pT]Nje6J\cbJ\eE[b`Qc]SoTlNjPyJ\c}ROX_LO`6e6J\HkJ{ZYNjLOR4eQWYXq[bNQXgR_rsc]`QhgRfN6Xq[bSUN6H
LfN6TdT]SUZYXyJ\Rg®�m\N6c]TdHUN6T��OJ\T]TlN6Tdrsc]`QhgRfN6XOeQN6TjNQ[dPOJ\c�ROXON¸J{^4POHUSUzye6J{[bSUWYX_^4WYSUXOLOclN|hiRON�eQN6HoHUNuWY��[bN6XiRON
J�m\N6e�RfXON4Pfc]WYPyJ{ZqJ{[bSUWYX LyJ\XOT$ROX*^4SUHoSoNQRwHoSUXO`�J\SUc]N 7 «MJ\XfTFe6N_e�~yJ\PfSU[bclN � XOWYRfTxLO`E[bNQeQ[bW\XOTFHoJ@XfWYX�t
HUSoXO`6J\c]Sn[b`j¶¸[bcbJ�m\N6c]TpROX �y`Qe�~OSoTlT]N6^_N6Xq[dLfR!cbJ\PfP-WYc�[�J U�Y � \ � M J * �����  X���Y � \ - M J�� �
	
��	��� � ��� Y � \ 7�� NPf~O`6XOW\^4½QXON�J\POPyJ{cbJ��U[uP	WYROcMHUN6TMP	`6clSoWgLON6T|e6WYRfcl[bNQT�NQ[M[]N6XOL¯¶�LfSoT]POJ\cbJ��U[bclN�J\HUWYc]T|hgRfN:HkJ4P	`6clSoWgLON
J{ROZY^_N6Xq[bN 7�À N_cl`6TlROHU[bJ{[$J�m\J{SU[�LO`I�]¶�`E[b`�WY�f[]N6XiR¯PyJ\c$´|SaNE[xJ\H 7 � ¬\YYY� NQ[x��J\ºQº6ROclc]W�£ À WYclXON6HUH
� ¬\Y\Â J � 7D� J�XfWYRfmYN6J\Rf[]`!SoeQSVeQWYXOTlSoTl[]N�¶�J�mYWYSUcxRf[]SoHUSoT]`�ROXfN�^_`Q[b~fW�LON_LON_T]SU^�ROHkJ�[bSoW\X¯NQ^4PfSoc]SUhiRON
P	WYROc�N ®�POHoWYclN6c�ROXwm{J\T�[bN�LOWY^4J\SoXfN�LOR POHkJ{Xw^�J\Z\XOSU[]ROLONEt�LOSoT�[�J\Xfe6N 7 �}X*eQWY^4POJ\cbJ\SUT]WYX � ´µSaNQ[xJ\H 7
� ¬\YYY� X � WYXq[x^_WgLO`6HUSoT]`xhiRON�LON6R�®¯Tle6`QXyJ\c]SUSaLON�^4J\ZYXOSn[bROLON ¨f�ÄÂ NE[ ���Á ¶!H � J\SULON�LON�HoJ!^4`E[b~OWgLON
LfN:¤¦N6XfZ!NQ[MJ\H 7 � ���Y�\Âi� � [�J\XOLfSoTuhiRONF��J\ºQº6ROclc]W1£ À WYclXON6HUH�� ¬\Y\Â J � W\Xi[uNE®�POHUWYc]`xROXONFPfHoROT|HkJ\clZYN
ZYJ\^4^_N¸LON$^�J\Z\XOSU[]ROLON � J�m\N6e�LONQTuNQXOc]NQZYSoT�[bc]NQ^4NQXq[bTuLfNxTlROclr¢J\eQN 7 ´|WYRfT|[bclWYRfm\WYXOTuhiRONxHoN¸PO~O`QXOW{t
^_½6XfN�LON�XOW\X�tIHUSoXO`6J\c]Sn[b`¸LON6TuT]WYHUT�J\POPyJ{cbJ��U[MJ\R R �TJ�P	WYROcMLfN6T�J\^_POHUSU[bRfLON6TµLON�^_WYRfm\N6^_N6Xq[�N6X
Pfc]W\rsWYXfLON6ROc|hiROS²TlWYXq[�LONFH � W\c]LOclNxLORw^_SoHUHoSU½6^_NuLON�HoJ_m{J\HUN6ROcµLON�H � J\eQe6`QHo`6c]J{[bSUWYX�ZYcbJ�mgSU[bJ{[bSUWYXOXONQHoHoN
[]N6clc]N6T�[bclN��!�¢TlWYSU[·NQX4TlROclr¢J\eQN � ROX�^_WYRfm\N6^_N6Xq[V`6hiROSUm{J\HUN6Xq[VJ\R�e6NQXq[bSo½Q^4NjLON�� � 7YÀ N6P	N6XOLOJ\Xq[ � SoHONQTl[
eQHkJ\SUcphiRON�P	WYROcdLONM[]N6HUHoN6TBm\J{HoN6Rfc]T � H � NQ»-NQ[jLON�HoJFXOWYXgtIHoSUXO`�J{c]SU[]`|NQTl[jSU^4P	N6cle6N6P�[bSo�fHoN 7 ÅuR@eQWYXq[bcbJ{Soc]N �
HUN�e6W\^4P	WYcl[]N6^_N6Xq[}XOW\X�tIHUSoXO`6J\SoclNpP	N6Rf[¦�lWYRfN6c}ROX�ZYc]J\XOL�c��YHUN � �lROT]hiR � ¶¸J{[][]N6SoXfLOc]NdHUN�T]NQROSoHOLfNµLf`�J\^:t
PfHoSUzOe�J{[]SoWYX4LOR1T]SUZYXyJ\H-N6Xq[bclN�HkJFPOclW\rsWYXOLfN6ROc�NE[jHkJFTlROclr¢J{e6N � H � `E[bROLfNMXOWYROTj¶�P	N6cl^4SUTpLON�clNQ[]c]WYRfm\N6c
HUN6Tdm{J\HoNQROc]TµT]NQROSoH�LfN7g�¶ � �

�
��� ) � J\RgtILONQHk¶:LON6TlhiRON6HUHoN6T|HoN R � J NQX¾T]Rfclr¢J\eQNxNQTl[MPfHoROTdr¢J\SU�OHoN�hiRON
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