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 Locally causal quantum theory is an umbrella term for ordinary quantum 

theory modified by two hypotheses: state vector reduction is a well-
defined process, and strict local causality applies. The first of these holds 
in some versions of Copenhagen quantum theory and
need not necessarily imply practically testable deviations from ordinary 
quantum theory. The second implies that measurement events which are 
spacelike separated have no non-local correlations. To test this 
prediction, which sharply differs from standard quantum
theory, requires a precise definition of state vector reduction. Formally 
speaking, any precise version of locally causal quantum theory defines a 
local hidden variable theory. However, locally causal quantum theory is 
most naturally seen as a variant of standard quantum theory. For that 
reason it seems a more serious rival to standard quantum theory than 
local hidden variable models relying on the locality or detector efficiency 
loopholes. Some plausible versions of locally causal quantum theory are 
not refuted by any Bell experiments to date, nor is it evident that they
are inconsistent with other experiments. They evade refutation via a 
neglected loophole in Bell experiments - the collapse locality loophole -
which exists because of the possible time lag between a particle entering 
a measurement device and a collapse taking place. Fairly definitive tests 
of locally causal versus standard quantum theory could be made by 
observing entangled particles separated by ˜ 0.1 light seconds. 

 

 

* Internal Accession Date Only                              Approved for External Publication 
 Copyright Hewlett-Packard Company 2002 



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

2�3�46587/9;:=<>9�?
@�ACB#DEACFGFIH8J#KML	NOKQPSR�TUKMV�WQPXK>FYWQPCZIAC[	\!]^ZGD FYWQ_a`�WbKMRQ\dc�FYWeNMAgfhZ i�W>PXRQ\�j#P	Z8[�FYWOD \kj#cmlbnpo�q*rs\�tku v+u

wOxzyE{}|e~O{0����wO�
�#�����sJ*\#�^AC_�FGPXAh�}WQP���KQF���AC��K>FGZIL�KODUc�L6ZIAC_�L	AC[�\�ts_�Z8�QACP	[�Z8FG�zWS�=�dKQ��V6P	ZIRb��AC\��gZGD�V	ACP8�}W>PXL	A0`�WbKMRQ\#�dKQ�=V6PCZIR}��AC\��Uj1l����0�0\�t�u�v+u

�I��� ���EyU�Q�Q�M�Q�
� w��b|Qy�y� ��b|>¡�¢�|Qy�£�¡m|Qx�¤�¡,�¥¤�¦�{6wQ�X ��E¢^|Qx+¡��+§¨��{}y�yE|1¤�{6���©��wQ�^wQ�	ª,��x�|>�X +£/¡�|Qx�¤�¡��¥¤�¦�{}w>�X ���w/ª¨��«m{bª�§/ �¤¬*w

¦�  � wQ¤�¦�{6¢X{}¢}®*¢S¤	|e¤�{�~O{}�6¤�wQ�1��{bª¨¡��6¤���wOx���¢¯|+¬*{}y�y�°ª,{6«�x�{bª � ��w��}{}¢X¢}±s|>xmª²¢S¤X�����6¤�yEw��}|Qyk�b|>¡�¢�|Qy���¤³ ²| �,� y���{}¢}´�µ*¦�{
«���¢S¤*wQ�U¤�¦,{}¢X{0¦,wOyEª,¢*��xg¢XwO��{�~M{6��¢X��wOx,¢�wQ�!¶hw � {}x�¦�|Q·Q{}x²£�¡m|>x�¤�¡��¸¤�¦�{}w>�X g|Qxmª�x�{6{bª�x�wQ¤*x�{}�}{6¢X¢�|>����y� a��� � y� � �	|>�6¤����b|Qy�y� �¤�{}¢S¤	|Q§,yE{#ª¨{}~/�E|>¤���wOx,¢�����wO�¹wQ�	ª,��x�|>�X �£�¡m|Qx�¤�¡,�¥¤�¦�{6wQ�X �´Uµ*¦�{*¢X{}�6wOxmª���� � y���{}¢�¤�¦m|e¤!��{b|Q¢X¡¨��{}��{}x�¤
{}~M{6x/¤�¢#¬#¦����	¦p|>��{�¢ � |>�}{}y���ºM{+¢X{ � |>�	|e¤�{bª²¦m|b~M{�x�w�x,wOx,°Yy�w��b|>y��}wQ�X��{6y»|e¤���wOx�¢}´0µUw=¤�{}¢S¤�¤�¦���¢ � ��{bª,���6¤���wQx¼±�¬#¦����	¦
¢X¦m|e� � y� �ª¨��½${6��¢d�»��wO�¾¢S¤	|Qx�ª�|>�	ª+£/¡�|Qx�¤�¡��©¤�¦,{}wQ�X �±Q��{b£�¡�����{}¢^| � ��{}�6�E¢X{1ª¨{6«mx,��¤���wQx�wQ�s¢S¤	|>¤�{#~M{}�C¤�wQ�d��{bª,¡,�6¤���wOx¼´
¿ wQ����|Qy�y� �¢ � {b|Qº/��x�·¨±!|Qx�  � ��{}�}��¢X{�~M{C��¢X�EwQx;wQ�#y�w��b|>y�y� ;�b|Q¡,¢�|Qy*£�¡�|Qx�¤�¡��À¤�¦,{}wQ�X �ª¨{6«mx,{}¢�|ay�w��b|Qy*¦,�Eª�ª,{6x

~Q|>���E|Q§,yE{²¤�¦,{}wQ�X �´ÂÁ¯wb¬*{}~O{6�b±�y�w��b|Qy�y� ��b|Q¡,¢�|Qy0£�¡�|Qx�¤�¡��Ã¤�¦�{}w>�X ���¢���wO¢S¤=xm|>¤�¡¨�	|Qy�y� �¢X{6{}xÂ|>¢z|�~O|e���»|>x�¤�wQ�
¢S¤	|Qx�ª�|e�	ª�£/¡�|Qx�¤�¡��¥¤�¦�{}w>�X �´ ¿ w>�d¤�¦�|>¤!��{b|>¢XwOx���¤^¢X{6{}��¢d|0��wQ��{�¢X{6����wO¡,¢^����~Q|Qy/¤�w�¢S¤	|Qxmª,|>�	ª=£�¡�|Qx�¤�¡��¹¤�¦,{}wQ�X 
¤�¦m|>xay�w��b|>y�¦��Eª�ª¨{}xa~Q|>���E|>§�y�{���w/ª,{}y�¢*��{}y� ¨��x�·=wQxa¤�¦�{¯yEw��}|Qy���¤³ ²w>��ª,{6¤�{}�C¤�wQ�1{6Ä��}��{}x,�6 zyEw�w � ¦,wOy�{}¢}´Å wO��{ � yE|>¡�¢X��§�y�{1~M{6��¢X��wOx,¢*wQ�sy�w��b|Qy�y� ��b|>¡�¢�|Qy$£�¡�|Qx�¤�¡��©¤�¦,{}wQ�X =|>��{¯x,wQ¤d��{6�8¡¨¤�{bª�§� =|>x/ =Æh{}y�y�{6Ç � {6������{}x�¤�¢
¤�w�ª�|e¤�{O±mx,wQ����¢���¤1{}~/�Eª,{}x�¤#¤�¦m|e¤1¤�¦,{6 a|>��{���x��}wQx�¢X��¢S¤�{}x�¤�¬#��¤�¦²w>¤�¦�{6��{6Ç � {6������{}x�¤�¢}´hµ*¦�{6 z{}~Q|Oª,{0��{C�8¡,¤	|e¤���wOx
~/�E|�|�x,{}·Oy�{}�6¤�{}ª=yEw�w � ¦,wOy�{¯��x�Æh{}y�y�{6Ç � {6������{}x�¤�¢�È¤�¦,{ L�WOD�D�KCÉm[6A¯D�WbL�KOD Z8FG��D�WbWCÉ,�,WODEA È¬#¦����	¦�{6Ç¨��¢S¤�¢h§�{}�b|>¡�¢X{
wQ�1¤�¦�{ � wQ¢X¢X�E§,y�{z¤�����{�y»|>·�§�{C¤³¬*{6{}x�| � |>�X¤����}y�{g{}x�¤�{6����x�·�|���{b|Q¢X¡¨��{}��{}x�¤�ª,{}~/���}{z|QxmªÊ|��}wQy�y»| � ¢X{a¤	|>º/�Ex,·� yE|>�}{O´ ¿ |Q����y� Êª,{C«mx���¤���~M{+¤�{6¢S¤�¢�w>�#yEw��}|Qy�y� Ê�b|Q¡,¢�|Qy^~M{6��¢X¡�¢�¢S¤	|>xmª�|e�	ª;£�¡m|>x/¤�¡,�À¤�¦�{6wQ�X ��}wO¡,y»ª�§�{���|Oª,{�§� 
wO§,¢X{6��~/��x�·={}x�¤	|>x�·Oy�{bª � |>�X¤����}y�{}¢1¢X{ � |>�	|>¤�{}ªa§� ²ËÌ�/ÍEÎ�y���·O¦�¤1¢X{}�}wQxmª¨¢}´

Ï>ÐdÏCÑ²Ò�Ó�Ô�ÕzÖ�×�Ò�ÏbÔ=Ñ

Ø0Ù <�Ú	Û$Ü$?CÝ�<�4C<QÝ�7/?C5�Þ¨9sÚ Ù 5�ß�ÜU<e?�à¯<><>9;á�Ûs7/9�?6Û$âã? Ù <>Þ,4Cäp7¨9s3�46<>Ý87�?65»åm5»?�ä�467¨5�ÚC<QÚ0á�Û$<OÚ�?65»Þ,9sÚ¯æIÛ$9s3$7¨â²<>9�?67¨Ý�?CÞ²Þ¨Û$4�Ûs9s3�<>4}Ú	?67/9¼3�5»9sç
Þ/æ09s7/?CÛ$46<¨è�é#9�?}7/9$ç,Ý»<Qâa<Q9�?=à07¨Ú+ê¼46Ú	?�5�3�<Q9�?C5»ês<Q3Ì7,Ú�7�ßUÞ/?6<>9�?C587/Ý�Ú	Þ,Û$46ë><zÞ¨æ�?6<>9sÚC5�Þ¨9�Ü¼<>?�à�<Q<>9�? Ù <²?�à¯Þì? Ù <QÞ¨465»<OÚ=Ümä�é#5�9sÚ	?C<>5�9!í
î Þ�3�Þ¨Ý8ÚCï�ä�7¨9s3�ð�Þ,ÚC<>9�ñ»òeóSí�à Ù 5�Ý»<�ô¯<>Ý�Ý³õ Ú0à¯Þ¨46ïÊñ ö$í ÷/ó�5�9�? Ù <�<O7/46Ý»ä;òQø,ù¨ú,Ú1â�7¨3$<+ßs4C<Oëe58Ú	<�? Ù <�ÚC<>9sÚC<=5»9ìà Ù 58ë Ù ë>Ý�7,ÚCÚC58ë>7/ÝU5�9,?6Û$5»?C5�Þ¨9sÚ
Üs7,Ú	<O3zÞ,9a? Ù <�ßs4C5�9sëe5�ß$Ý�<QÚ�Þ¨æ�ÚCßU<Qëe587/Ýs4C<QÝ�7/?C5�å�5»?�äzë>Þ¨9�û¼5�ëe?#à�5E? Ù á,Û¼7/9�?CÛ$âü? Ù <QÞ¨46ä¨è Ø0Ù <>Þ,4C<>?C58ë>7¨Ý$7/9s3a<eý�ßU<>465»â²<Q9,?}7/Ý$5�9må¨<OÚ�?65»ç�7�?C5�Þ¨9¼Ú
Ù 7Må,<+ë>Þ¨9�?C5�9mÛ$<Q3ì<>å,<>4�ÚC5»9së><¨è
2�æG?C<Q4²âgÛsë Ù ë>7/46<eæIÛsÝ¯7¨9s7/Ý�ä�Ú	58Ú>í#7�Ú�?64CÞ,9$ç�ë>Þ¨9sÚC<>9¼Ú	ÛsÚz<>â²<Q4Cç,<Q3þ7¨9s3 Ù 7,Ú Ù <>Ý83Ìês46âÿÞ�å¨<Q4�? Ù <�Ý87¨Ú	?g?�à¯Þ�3�<Oë>7,3�<QÚQè���9þ? Ù 5�Ú

ëeÞ,9sÚC<>9sÚCÛsÚ�åm5�<>à�íh5»9sÚCÞ/æY7¨4�7¨Ú�ÚCßU<Qëe587/Ý�4C<QÝ�7/?C5�åm5E?�ä 5�9sÚCß$5�4C<OÚ�ÛsÚ�?6Þ ëeÞ,9sÚ	583�<Q4g7/Ý»?C<Q4C9s7/?C5�å¨<OÚ+?CÞ�Ú	?67¨9s3$7/4}3�á,Û¼7/9�?CÛ$â ? Ù <>Þ¨46ä¨í^? Ù Þ,ÚC<
7/Ý»?C<Q4C9¼7�?C5�å¨<OÚ^7¨4C<¯ë Ù 7/4}7¨ëe?C<Q4C58Ú	<O3=Ümä�ô�<QÝ»Ý³õ Úh3$<eês9$5»?C5�Þ¨9aÞ/æ¼Ý»Þ�ë>7¨Ý Ù 5�3s3�<>9zåM7¨4C587/ÜsÝ»<�? Ù <QÞ¨465»<OÚ>è���Þ�à¯<>å¨<Q4QíO? Ù <0<eý�ß¼<Q4C5�â²<>9�?67¨Ý,<Qåm5�3�<Q9sëe<
å¨<Q4Cä²Ú	?C46Þ¨9$ç,Ý»äzæY7Må¨Þ,Û$46Ú1á,Û¼7/9�?CÛ$âÀ? Ù <>Þ,4Cä�7/ç�7/5�9sÚ	?1Ý»Þ�ëQ7/Ý Ù 5�3$3$<>9�å�7¨4C587/Ü$Ý�<�? Ù <>Þ,4C5�<QÚQè Ø0Ù < Ù ämß¼Þ¨? Ù <OÚ	58Ú1Þ¨æ!Ý»Þ�ëQ7/Ý Ù 5�3s3�<>9på�7¨4C587/Ü$Ý�<QÚ
ë>7¨9ÌÞ¨9$Ý�ä�ÜU<pâ�7/5�9�?67¨5»9$<O3ÂÜmä�ÚCÛ$ß$ßUÞ,ÚC5»9sç;? Ù 7/?z7ÊÝ�ÞmëQ7/Ý Ù 5�3$3$<>9Ìå�7/465�7¨Ü$Ý�<²? Ù <QÞ¨46ä�ÚCÞ¨â²< Ù Þ�àÀ<eý�ß$Ý�Þ¨5»?6ÚgÞ¨9$<�Þ,4�â²Þ¨46<�Ý»ÞmÞ,ß Ù Þ¨Ý�<QÚ
7/4658Ú	5�9$çzæI4CÞ,âãÞ¨Û$4�5�9s7¨Ü$5»Ý�5»?�äp?CÞ�ë>Þ¨9sÚ	?C46Ûsëb?�ßU<>4CæI<Qëe?�<eý�ß¼<Q4C5�â²<>9�?67¨Ý�?C<OÚ�?}Ú>è
��9$Ý»ä�?�à�ÞÊÝ�ÞmÞ¨ß Ù Þ¨Ý�<QÚ�� ? Ù <�3�<>?C<Qëe?CÞ,4�<��pëe5�<>9¼ëeä¥ñ �/ó¯7/9s3�Ý�ÞmëQ7/Ý�5E?�ä�Ý»ÞmÞ,ß Ù Þ¨Ý�<QÚ�� Ù 7Må¨<²ç,<>9$<Q467¨Ý»Ý�ä ÜU<><>9þë>Þ¨9sÚC583�<>46<Q3�à�Þ,4	? Ù

ÚC<>465»Þ,ÛsÚ�7�?C?C<>9�?65»Þ,9!í^7¨9s3�<>å¨<Q9�? Ù <Qä�7/46<²9$Þ/?�ç,<>9$<Q467¨Ý»Ý�ä;? Ù Þ¨Û$ç Ù ?�?6ÞÊÜ¼<�ß$Ý�7¨ÛsÚC5»Ü$Ý�<�â²<Që Ù 7¨9$58Ú	â�Ú+æIÞ¨4�46<Që>Þ¨9së>5»Ý�5�9$ç;Ý»Þ�ë>7¨Ý Ù 583$3�<Q9
å�7/465�7¨Ü$Ý�<QÚ�à�5»? Ù <>ýmßU<>465�âa<Q9�?Qè
	X9s3�<Q<Q3kí�Þ¨9$<�46<Që><>9�?1<>ýmßU<>465�âa<Q9�?�ñ ��ó Ù 7,Ú1ÚCÛsë>ë><><Q3$<Q3a5»9pë>Ý»Þ�Ú	5�9$ç=? Ù <�3�<>?C<Oëb?CÞ,4#<��pë>5»<Q9sëeäaÝ»ÞmÞ,ß Ù Þ¨Ý�<¨è
2�9¼3kí�7/Ý»? Ù Þ,Û$ç Ù 5�9¹ßs4C5�9sëe5�ß$Ý�<;? Ù <ÊÝ�Þ�ë>7¨Ý»5»?�ä�Ý�ÞmÞ¨ß Ù Þ,Ý»<ÊëQ7/9©9$<>å,<>4�ÜU< ëeÞ,âaßsÝ»<>?C<>Ý�ä¥ë>Ý»Þ�Ú	<O3kí¯5E? Ù 7¨Ú²ÜU<><>9¸ÚCÛ$ÜsÚ	?67¨9�?C587/Ý�Ý»ä�ë>Ý»Þ�Ú	<O3
Ümä�7¨9$Þ/? Ù <>4�46<Që><>9�?�<eý�ßU<>465»â²<>9�?�ñ ù�óSídà Ù 58ë Ù 5»â²ß$Ý�5�<QÚ=? Ù 7�?gÝ�Þ�ë>7¨Ý Ù 5�3s3�<>9Ìå�7/46587/Ü$Ý�<a? Ù <QÞ¨465»<OÚ=à Ù 5�ë Ù ÛsÚC<²? Ù <pÝ»Þ�ëQ7/Ý�5E?�ä Ý�ÞmÞ¨ß Ù Þ¨Ý�<
à¯Þ¨Û$Ý83 Ù 7Må,<�?6Þaë>Þ¨464C<QÝ�7/?C<�? Ù <�Ú�?}7�?C<OÚ1Þ¨æ^á�Ûs7/9�?6Û$â 467¨9s3�Þ,â 9�ÛsâgÜU<>4¯ç¨<>9s<>4}7�?CÞ,46Ú1à�5E? Ù ? Ù Þ,ÚC<+Þ/æ!? Ù <�<Q9�?67/9sç¨Ý�<Q3pß¼7/4C?C58ëeÝ�<QÚ�Ü¼<Q5»9$ç
â²<Q7,Ú	Û$46<Q3!è
2�3�â²5»?	?C<O3�Ý�ä¨ík9$Þ�<eý�ß¼<Q4C5�â²<>9�?�?6Þ�3$7/?C< Ù 7¨Ú�Ú	ÛsëQëe<Q<Q3�<O3Ê5»9�Ú	5�âgÛsÝE?}7/9$<QÞ¨ÛsÚCÝ»ä;ëeÝ�Þ,ÚC5�9$çpÜUÞ/? Ù Ý»ÞmÞ¨ß Ù Þ¨Ý�<QÚQíU7¨9s3;? Ù <>46<g58Ú�7�Ú	<Q4C5�Þ¨Û¼Ú

ë>7,Ú	<0æIÞ,417�?C?C<Qâaß$?C5�9$çzÚ	?C5�Ý»Ý¼â²Þ¨46<�Ú�?64C5�9$ç¨<Q9�?#<eý�ß¼<Q4C5�â²<>9�?6Ú��YÚC<><�<,è ç¼èsñ�mí ��ósæIÞ,413�58ÚCë>ÛsÚ6Ú	5�Þ¨9sÚ��bè
��Þ,9$<e? Ù <>Ý�<QÚ6ÚQí/? Ù <�ç¨<Q9$<>4}7/Ý$ë>Þ¨9sÚC<>9¼Ú	ÛsÚ
58Ú�? Ù 7�?a7 Ý»Þ�ë>7¨Ý Ù 583$3�<Q9þå�7/465�7¨Ü$Ý�<�âa<Oë Ù 7/9s5�ÚCâ à Ù 5�ë Ù <>ýmßsÝ»Þ,5E?}Ú�<>5»? Ù <>4gÞ,4gÜUÞ/? Ù Ý»ÞmÞ,ß Ù Þ¨Ý�<QÚ�5»9�7 à¯7Mä�à Ù 5�ë Ù à¯Þ¨ÛsÝ�3Â9$Þ¨? Ù 7Må,<
Ú Ù Þ�à�9�Ûsßì5�9;<eý�ßU<>465»â²<>9�?}Ú¯?CÞ�3$7�?6<�à�Þ,Û$Ý83�46<Qá�Û$5�4C<=7a? Ù <>Þ¨46äpÚCÞaßU<>46å¨<Q46ÚC<>Ý�äpëeÞ,9sÚCß$5»4}7�?6Þ¨465�7¨Ýk7¨Ú�?CÞ�ÜU<�7/Ý�â²Þ,Ú	?05�9së>4C<O3�5»ÜsÝ»<,è��Þ�à¯<>å¨<Q4Qí¼Þ¨9$<zÞ¨4�?�à�Þ�ç,7/ß¼Ú�5�9 ? Ù 5�Ú=7/9¼7/Ý�ämÚC58Ú Ù 7Må,<�Ý�7/?C<QÝ»ä;ÜU<><>9�9$Þ/?6<Q3kè=2�Ý»?C<Q4C5�9$çìÚ�?}7/9s3$7¨463ÊëQ7/ÛsÚ67�?65»Þ,9!íU<>5»? Ù <Q4�ÜmäÊ3�5�4C<Oëb?CÝ�ä
ßUÞ,Ú	?CÛ$Ý87�?65»9$ç�4C<Qå¨<>4}ÚC<+ëQ7/ÛsÚ67�?65»Þ,9Âñ ø�óhÞ¨4�ÜmäìëeÞ¨9¼Ú	583�<>465�9$çpÚ�?}7�?65�Ú	?C58ë>7¨Ý»Ý�ä�Üs7,Ú	<O3;ëeÞ¨9$êsç¨Û$4}7�?65»Þ,9ìÚCßs7,ëe<�â²Þ�3�<>Ý8Úgñ»òQú/ó^7/Ý�Ý»Þ�à�Ú�7/Ý»?C<>469s7��
?C5�å¨<OÚ¯?CÞ²Ý�ÞmëQ7/Ý Ù 583$3�<Q9;åM7¨4C587/ÜsÝ»<+? Ù <>Þ¨465�<QÚ�? Ù 7/?�7/46<+ë>Þ¨9sÚC58Ú�?6<>9�?�à�5E? Ù 46<>Ý87�?65»åm5»?�ä�7/9¼3�9$Þ¨?�<eý$ëeÝ�Ûs3�<O3�Ümä�ô¯<QÝ»Ý³õ Ú¯? Ù <>Þ,4C<Qâ;è*2�Ý�ÚCÞsí¼7
ß$46<>åm5�Þ¨ÛsÚCÝ»ä²9$<Qç¨Ý�<Qëe?C<Q3�Ý»ÞmÞ,ß Ù Þ¨Ý�<�5�9;ô�<QÝ»Ý�<>ýmßU<>465�âa<Q9�?6Ú�� ? Ù <+â²<>â²Þ¨46ä�Ý»ÞmÞ,ß Ù Þ¨Ý�<�� Ù 7,Ú¯Ý�7/?C<>Ý�ä�ÜU<><>9ì583�<>9�?C5»ês<O3�ñ»ò¨ò¨í�òOö�ó³è
��Þ�à��
<>å,<>4Oí$9$Þ�à07MäpÞ/æ#7,ëb?CÛ¼7/Ý�Ý»äp46<>ßs4CÞ�3�Ûsë>5»9sçpá,Û¼7/9�?CÛ$â%ß$46<Q3�58ëb?65»Þ,9sÚ�à�5»? Ù 5�9Ê9$Þ¨9��SÚ	?67¨9s3$7/4}3ìë>7/Û¼ÚC7/?C5�Þ¨9ìâaÞ�3�<QÝ�Ú Ù 7¨Ú�Ü¼<Q<>9Ê583�<>9�?C5»ês<O3
7/ß¼7/4C?+æI46Þ¨â 7¨3 Ù Þ�ë�ëeÞ,9sÚ	?C46Ûsëb?65»Þ,9sÚpñ»òQú�ó�? Ù 7�?a7/ç,7¨5»9Â7/ßsß¼<O7/4�ßU<>46å¨<>4}ÚC<>Ý�ä�ëeÞ,9sÚ	ßs5»4}7�?6Þ¨465�7¨Ýè�2�Ú�æIÞ¨4�? Ù <pâ²<>â²Þ¨46ä Ý�ÞmÞ¨ß Ù Þ,Ý»<,íd5»?6Ú

ò



ßUÞ/?C<Q9�?C587/ÝU<���<Qëb?Oí¨? Ù Þ¨Ûsç Ù 46<Q7¨Ýí,5�Ú19$<>ç,Ý»5�ç¨5�Ü$Ý�<�à Ù <>9�Ý�7¨4Cç,<�9�ÛsâgÜU<>4}Ú#Þ/æ!<Q9�?67/9sç¨Ý�<Q3²ßs7¨4	?65�ë>Ý»<�ß¼7/5�46Ú#7¨4C<�?C<QÚ	?C<O3 ñ»òOö�í�òQ÷/ó³è��ÊÞ¨46<>Þ�å,<>4Oí
7/9¼7/Ý�ämÚC5�9$çg? Ù <�<eý�ßU<>465»â²<Q9,?}7/Ý!3$7/?67a5�9;7a9$Þ,9sÚ	?67/9¼3$7/4}3�ÜsÛ�?�9s7�?6Û$4}7/Ýkà07Mäpë>7/9ì<>Ý�5�âa5�9s7/?C<=? Ù <�<���<Qëb?�<Q9�?C5�4C<QÝ»ä�ñ»òOö$í»òO÷�óSè
Ø0Ù <pâ²<>â²Þ¨46ä�Ý�ÞmÞ¨ß Ù Þ¨Ý�<�? Ù ÛsÚzÚ	<Q<>â�Ú�â²Þ¨46<pÝ�5»ï,<p7/9Ì5�9,?6<>46<QÚ	?C5�9$ç;æIÞmÞ/?69$Þ/?6<�?CÞÊ? Ù <pâ�7/5�9ÌÝ�5»9$<�Þ/æ�7/46ç¨Ûsâa<Q9�?�? Ù 7¨9þ7 Ú	<Q4C5�Þ¨Û¼Ú

ë Ù 7¨Ý»Ý�<>9$ç,<¨è�	S?6Ú=Ý87�?6<²3$5�Ú6ëeÞ�å,<>46ä;Ú Ù Þ,Û$Ý�3!ík? Ù Þ,Û$ç Ù í^7�?�Ý�<Q7,Ú�?�3�58Ú�?6Û$46Ü�? Ù <²ç¨<>9s<>4}7/Ý�ëeÞ,9�ê¼3�<Q9sëe<a? Ù 7�?g7/Ü¼Ú	Þ,Ý»Û�?6<>Ý�äÊ<>å,<>46ä,? Ù 5�9$ç�à07¨Ú
ÚCÞ¨4C?C<Q3�Þ¨Û$?0Ümäìô�<QÝ»Ý³õ Ú�7/9s3���Ý�7¨ÛsÚC<>4�<e?�7¨Ýè�õ Ú�7/9s7¨Ý»ä�ÚC<QÚ=ñ ö$í ÷sí»ò��/ó!7/9¼3�ÚCÛ$ÜsÚC<Qá�Û$<Q9,?�<>ý�ß¼<Q4C5�â²<>9�?6Ú �IæIÞ¨4�<eý$7¨âaßsÝ»<�ñ»ò!��í�òQùsí ù/ó"�eè
��Þ¨9��SÚ	?67¨9s3$7/4}3=ë>7¨ÛsÚC7/?C5�Þ¨9=â²Þ�3�<>Ý8Ú>íO?6Þ�Þ¼í Ù 7Må¨<#7/?^Ý�<Q7¨Ú	?dÞ,9$<#åm5»4C?CÛs<$#�? Ù <>ä=5»Ý�Ý�ÛsÚ�?6467/?C<�? Ù 7�?hëeÞ¨9¼Ú	583�<>465�9$ç�9$<Qà�ß Ù ä�ÚC5�ëQ7/Ý,ß$4C5�9së>5»ß$Ý�<QÚ

ë>7¨9�ÚCÛ$ç¨ç,<QÚ	?�9$<Qà¸à¯7Mä�Ú1Þ/æ!? Ù 5»9sï�5�9$ç²7/ÜUÞ¨Û�?09$Þ,9%�³Ý�Þ�ë>7¨ÝUë>Þ¨464C<QÝ�7/?C5�Þ¨9sÚQè
��9$<+ë>7¨9p<Q7,Ú	5�Ý»äaæY7¨Ý»Ý�5�9,?6Þg? Ù < Ù 7/Ü$5»?0Þ/æ^ëQ7/465�ëQ7�?CÛs4C5�9$ç�Ý�Þ�ë>7/Ý
Ù 583$3�<Q9 å�7/465�7¨Ü$Ý»<=? Ù <>Þ,4C5�<QÚ�7¨Ú�5�9må¨Þ,Ý»åm5�9$ç�Ú	â�7/Ý�Ý^ë>Ý�7,ÚCÚC58ë>7/Ýdßs7/4C?C58ëeÝ�<QÚ0û¼ä�5�9$ç�æI46Þ¨â ÚCÞ¨Û$4}ëe<=?6Þpâ²<Q7¨ÚCÛ$465»9sçp3�<>åm58ëe<¨íUë>7¨4C46äm5»9$ça?}7/Ü$Ý�<QÚ
Þ/æ^5»9sÚ	?C46Ûsëe?C5�Þ¨9sÚ1?C<QÝ»Ý�5»9sçg? Ù <>âãà Ù 7�?¯?CÞz3$Þzà Ù <Q9�â²<Q7,Ú	Ûs4C<O3kè�&sÞ¨4¯? Ù <>Þ¨465�<QÚ1? Ù 7/?¯<>ýmßsÝ»Þ,5E?¯? Ù <+Ý�ÞmëQ7/Ý�5E?�ä²Ý�ÞmÞ¨ß Ù Þ,Ý»<,í�? Ù <=ë>7¨4C58ë>7/?CÛ$46<
å¨<Q46ÚC5�Þ¨9 Ù 7¨Ú+Ý»5»?	?6Ý»<pÚC5�ç¨9s7¨Ý»Ý�5»9sçì3�<Qåm5�ë><QÚ=Ú	5»?	?65»9sçÊ5»9�? Ù <²<>ýmßU<>465�âa<Q9�?67/Ý#7¨ß$ßs7¨467/?CÛsÚQí!Ú	<Q9s3�5�9$çÊÚ	5�ç¨9¼7/Ý8Ú�?6Þ;ÚCÞ¨â²<>? Ù 5�9$ç;Ý»5�ï¨<�7�467,3�5�Þ
46<Qëe<Q5»å,<>4¯7�?	?}7¨ë Ù <O3²?CÞz? Ù <�ßs7¨4	?65�ë>Ý»<OÚ>í,?CÞa5�9�æIÞ¨46âÀ? Ù <QâãÞ/æ!ß$46<>â�7/?CÛ$46<>Ý�ä²â²7,3�<+467¨9s3�Þ¨â ë Ù Þ,5�ë><QÚQè�' Ù <>9p? Ù <=3�<e?6<Qëb?6Þ¨4¯<��pëe5�<>9¼ëeä
Ý�Þ�Þ,ß Ù Þ,Ý»<ì5�ÚaÛsÚC<Q3!í#? Ù <ìëQ7/465�ëQ7�?CÛs4C<�å¨<>4}ÚC5»Þ,9þ<Qá�Û$5�ßsÚz? Ù <;ßs7¨4	?65�ë>Ý»<OÚgà�5»? Ù ß$46Þ¨ÜU<QÚaà Ù 58ë Ù 583�<>9�?65EæIäÌ? Ù <Ê3�<e?6<Qëe?CÞ¨4Oí1ëQ7/Ý8ëeÛ$Ý87�?6<�5»?6Ú
<��pë>5»<Q9sëeä,í!7/9s3�7¨3)(�ÛsÚ	?+? Ù <²5�9sÚ�?64CÛ¼ëb?C5�Þ¨9¼Ú�?}7/Ü$Ý�<²7¨ë>ë>Þ¨4}3�5�9$ç¨Ý�ä¨è Ø0Ù <QÚC<aß$5�ëe?CÛ$46<QÚ=7¨4C<z5»9s3$<><Q3�æY7/9�?}7¨Ú	?C58ë>7/Ý�Ý�ä;ë>Þ¨9sÚCß$5�467/?CÞ,4C587/Ý³è+ô¯Û�?
9$Þ¨? Ù 5�9$ç�5�9Ê? Ù <gâ�7�? Ù <>â�7/?C58ë>7/Ý*7/9¼7/Ý�ämÚC58Ú�Þ/æ�9$Þ,9%�SÝ»Þ�ë>7¨Ý^ë>Þ¨464C<QÝ�7/?C5�Þ¨9sÚ�5�â²ß$Ý�5»<OÚ�? Ù 7�? Ù 5�3s3�<>9�åM7¨4C587/ÜsÝ»<OÚ�? Ù <>Þ¨465�<QÚ Ù 7Må¨<=?CÞ�Ü¼<aÝ�5»ï,<
? Ù 5�ÚQè+*�<OÚ	ß$5»?C<�? Ù <>5�407,3�â²5E?C?C<O3�3�<>æI<Qëb?}Ú>ímß$46Þ¨ßUÞ,Ú67/Ý8Ú#Ý�5�ï¨<�46<>å,<>4}Ú	<�ëQ7/ÛsÚ67�?65»Þ,9�ñ ø�ó�Þ¨4�Ú	?67/?C58Ú�?65�ëQ7/Ý�ëeÞ,9�êsç¨Ûs467/?C5�Þ¨9�â²Þ�3�<>Ý8Ú03�<eês9s<Q3�Ümä
Ý�ÞmëQ7/Ýkà¯<>5�ç Ù ?C5�9$ç�Ú+ñ»òQú/ód3�Þp7�?�Ý�<Q7,Ú�?�5�Ý»Ý�ÛsÚ	?C4}7�?C<+? Ù <�ß¼Þ�ÚCÚC5�Ü$5»Ý�5»?�ä�Þ/æ*7²3�5,��<>46<>9�?�ÚCÞ¨4C?�Þ/æhÚ	?CÞ,4Cä,è

ÏbÏ>Ð.-*Ô�×�/0-�-%1 ×2/�Ö435/6-87=Ö0/zÑ²Ò�Ö�9 Ò�:�;�Ô=Ó<1=/zÑaÕ%Ò2:>;-×=Ô?-�-�/6@235;A-�Ô�×�/6-hÏ6ÒB1=-�Ô�Ô?@�:pÔ?-�;
Ø0Ù 5�Ú=ß¼7/ßU<>4�ëeÞ,9sÚC5�3�<Q46Ú=7¨9$Þ/? Ù <>4�ç�7/ß�5�9�? Ù <p7¨9s7/Ý�ä�Ú	58Ú+Þ/æ¯<>9�?67¨9$ç¨Ý�<>â²<>9�?�7/9¼3�9$Þ,9%�SÝ»Þ�ë>7¨Ý�ëeÞ¨4646<>Ý87�?C5�Þ¨9¼Ú�� Þ,9$<²à Ù 5�ë Ù ÚC<><Qâ²Ú

7�?²Ý�<Q7¨Ú	?�7¨ÚaÚ	<Q4C5�Þ¨ÛsÚa7¨Ú²7¨9�äÂÞ¨æ�? Ù <;Ý�ÞmÞ¨ß Ù Þ,Ý»<OÚgßs4C<Qå�5�Þ¨Û¼Ú	Ý�ä�ë>Þ¨9sÚC583�<>46<Q3kè Ø0Ù 5�Úa58Úg? Ù <;ß¼Þ�ÚCÚC5�Ü$5»Ý�5»?�ä�? Ù 7�?pÚ	?67/?C<ì4C<O3�Ûsëb?65»Þ,9�58Ú²7
à¯<>Ý�Ý,�X3�<eê¼9$<Q3ìß Ù ä�Ú	58ë>7¨Ýkß$46Þmë><QÚ6Ú>ímÝ�Þ�ë>7/Ý�58Ú	<O3�5�9ÊÚ	ß¼7¨ëe<C�?65»â²<,í$7/9s3�? Ù 7�?QísÞ¨9së><=? Ù 58Ú�3�<>ês9$5»?C5�Þ¨9;5�Ú�?67/ï,<>9ì5»9�?6Þp7¨ë>ë>Þ¨Û$9�?Oí$Ú�?64C58ëb?�Ý�Þ�ë>7/Ý
ë>7¨ÛsÚ67/Ý�5E?�ä4�I5�9²ô�<QÝ»Ý³õ Ú^ÚC<>9sÚC<=ñEòDmí�ò���óE� Ù Þ¨Ý83$Ú>è+F.G!H�IDJ"JLK6H�I�MON�I�J5PCMQIDRQSTM%UVSEW�X�GDYZK�5�Ú*7�ÛsÚ	<>æIÛ$ÝmÛ$âgÜs4C<QÝ»Ý87�?6<>46â æIÞ¨4^? Ù <�ë>Ý�7,ÚCÚ^Þ/æ$? Ù <>Þ,4C5�<QÚ
? Ù 7�?�7/4658Ú	<+5»9ì? Ù 5�Ú�à¯7Mä,í�âaÞ�3�ÛsÝ»Þ²å�7/465»Þ,ÛsÚ¯ß¼Þ�ÚCÚC5�Ü$Ý»<�3$<eês9$5»?C5�Þ¨9¼Ú0Þ/æ�Ú�?}7�?C<=46<Q3�Û¼ëb?C5�Þ¨9dè
Ø0Ù <�Ú�?64C58ëb?�Ý�ÞmëQ7/Ýkë>7¨ÛsÚ67/Ý�5E?�ä Ù ämß¼Þ¨? Ù <OÚ	58Ú¯5»â²ß$Ý�5�<QÚ05�9�ßs7¨4	?65�ë>Û$Ý87/4¯? Ù 7/?Qí�5»æ
[�\ ]�^�_C�a`0b ced�fhg��ji�k��h�158Ú¯? Ù <+ßs4CÞ,Üs7/Ü$5�Ý�5E?�ä�Þ¨æh7aÚ�?}7�?C<

46<Q3�Ûsëe?C5�Þ¨9l` ?67/ïm5�9$ç²ß$Ý87¨ëe<=7�?�7aßUÞ¨5�9,?B[ü5»9;Ú	ß¼7¨ëe<C�?65»â²<,í�ç¨5�å¨<>9ì7/Ý�Ý�? Ù <�Ú	?67/?C<=4C<O3�Ûsëe?C5�Þ¨9ì<>å¨<Q9�?6Ú¯5»9�? Ù <�ßs7¨Ú	?�Ý»5�ç Ù ?�ëeÞ,9$<mc d Þ¨æ[ 7/9¼3�? Ù <�5�9$5E?65�7¨ÝkÚ�?}7�?C<+7�?�n+oVi�k í�7¨9s3�5»æ�pü58Ú¯7/9mä�ëeÞ¨Ý�Ý�<Qëb?65»Þ,9pÞ/ædÚ	?67/?C<�4C<O3�Ûsëb?65»Þ,9p<>å,<>9�?6Ú1?67¨ïm5»9$çzß$Ý87¨ëe<+7�?¯ß¼Þ,5»9�?6Ú¯ÚCßs7¨ë><>Ý�5»ï,<
ÚC<>ßs7¨467/?C<Q3pæI4CÞ,âq[²ím? Ù <>9

[�\ ]e^�_C�r`�b c<d�fjgm�si�kt�j�uov[.\ ]e^�_C�r`0b c<d�fjgm�si�kt�Zfhp��xw ��ò!�
	X9þÞ¨? Ù <Q4zà¯Þ¨4}3$ÚQí*7¨9s3þë>Þ¨9�?C4}7/46ä ?6Þ�Ú	?67/9¼3$7/4}3þá�Ûs7/9�?6Û$â ? Ù <QÞ¨46ä¨í�Ú�?}7�?6<�46<Q3�Ûsëe?C5�Þ¨9þ5�9må¨Þ,Ý»å,<QÚ�9sÞ�9$Þ,9%�³Ý�Þ�ë>7¨Ý�ëeÞ,4C46<>Ý87�?65»Þ,9sÚQèy��9
? Ù <�Þ/? Ù <>4 Ù 7/9¼3kí*Ý»Þ�ë>7¨Ý�Ú	?67/?C<p46<Q3�Û¼ëb?C5�Þ¨9Ìßs4CÞ,Üs7/Ü$5�Ý�5E?65»<OÚ�? Ù <>â�Ú	<QÝ»å,<QÚQí�ëeÞ¨9¼3�5E?65»Þ,9$<Q3ÂÞ,9Ìßs7¨Ú	?zÝ�5�ç Ù ?zëeÞ,9$<p<Qå¨<>9�?}Ú>í�Ú Ù Þ¨Û$Ý83Ì7/ç,4C<Q<
à�5»? Ù ? Ù Þ�Ú	<²ß$46<Q3�58ëb?6<Q3�Ümä�Ú�?}7/9s3s7/4}3�á�Ûs7/9�?6Û$â? Ù <>Þ¨46ä¨í!7/æG?C<Q4�ß¼<Q4 Ù 7¨ßsÚ=7/Ý�Ý»Þ�à�5�9$ç�æIÞ¨4�ÚCÞ¨â²<�Ú	Ý�5»ç Ù ?+â²Þ�3�5»ê¼ë>7/?C5�Þ¨9Â7/465�ÚC5»9sç�æI46Þ¨â
5�9,?64CÞ�3�Û¼ëe5�9$ç�7zßs4C<Oëe58Ú	<�3�<>ês9$5»?C5�Þ¨9;Þ/æ�Ú�?}7�?6<+46<Q3$Ûsëb?65»Þ,9z#

[.\ ]e^�_C�r`0b c<d�fjgm�si�kt�j�u{v[.|"_a}h~��C}��E�?^�_C�r`0b c<d�fjgm�si�kt�j�xw �ö$�
��Þ¨9sÚC5�3$<>4*æIÞ¨41<eý$7/â²ß$Ý�<0?�à�Þ=à�583�<>Ý�äzÚC<>ß¼7/4}7�?C<O3gß¼7/4C?C58ëeÝ�<QÚ*ß$46<>ßs7¨4C<O3g5�9p7=Ú�?}7�?6<�ëeÝ�Þ,ÚC<0?CÞ��IÜsÛ�?Qí,æIÞ¨4#46<Q7,Ú	Þ,9sÚhà Ù 58ë Ù à�5�Ý�Ý$Ü¼<OëeÞ,âa<

7/ßsßs7/46<>9�?0Ý�7/?C<>4Oí�9$Þ¨?�ß$4C<Oëe58Ú	<QÝ»ä�<Qá�Ûs7/Ý�?6Þ��07²ÚC5»9$ç,Ý»<>?�#
b g<�u{ ò

� ö �hb ú��j�Bb�ò)�s��i�b�ò)�s��b ú��s�<�xw �Y÷��
2�ëQëeÞ,463�5�9$çì?CÞÊÝ�Þ�ë>7¨Ý»Ý�ä�ë>7¨ÛsÚ67/Ý#á�Ûs7/9�?6Û$â ? Ù <>Þ,4Cä,í!5»æ¯? Ù <²?�à¯ÞÊßs7/4C?C58ëeÝ�<QÚ�7¨4C<²â²<Q7,Ú	Û$46<Q3�5�9Â? Ù <�b ú����!bEò!�+Üs7,Ú	58Ú>íh7/9s3�� �>SEW�X�NZS�I�S�XYhX��DMQHCST�rGDR�N H�GDYZYhX�NT��G�R��D�"RO��S�G�SEW�X U4X�I)NZM%YhXCU>XCRQSaNmI�YhX6H�GDU2��J�X�S�X���IDS+NT�QI$H�XC��JL���$X�NCX��QIDY�IDST�rGDR�Nbí�? Ù <e(�Þ¨5�9,?0Þ¨Û$?6ëeÞ,â²<�ß$46Þ¨Ü¼7/Ü$5�Ý»5»?C5�<QÚ
7/46<

[�\ ]�^�_C�ú$�<�Cú��e�u{v[.\ ]�^�_C�ú$�<�>ò!����{�[.\ ]<^�_C��ò��e�Cú��e�u{v[.\ ]e^�_C��ò��<�Qò��e�u{ ò)�D�B� �E���
à Ù <Q4C<O7¨Ú

[ |"_r}�~C��}h�E�?^�_ �ú � �>ò � ��{�[ |"_r}�~C��}h�r� ^�_ ��ò � �6ú � ��{ ò)�¨ö�� [ |"_r}�~C�C}��E� ^�_ �ú � �Cú � ��{�[ |"_r}�~C��}h�r� ^�_ ��ò � �>ò � �u{¾ú�w �a�$�
	S?+ÚC<><Qâ�Ú�? Ù 7�?�? Ù 58Ú+ç¨46Þ,Ú6Ú�3�58ÚCë>4C<Qßs7/9së>äìÚ Ù Þ,Û$Ý�3�Ú Ù Þ�à Û$ß�5»â²â²<Q3�587�?6<>Ý�ä;5»9�<eý�ß¼<Q4C5�â²<>9�?6Ú�Þ¨9 <Q9�?67/9sç¨Ý�<Q3Êßs7¨4	?65�ë>Ý»<OÚC#¯? Ù <>46<g58Ú�9$Þ
9$<Q<Q3�<Qå¨<>9p?CÞgå�7¨4Cäz? Ù <+â²<Q7,Ú	Û$46<>â²<Q9,?¯ë Ù Þ¨58ëe<OÚ17�?�`¾7¨9s3�p(5»9pÞ,463$<>4#?6ÞzÚC<><�? Ù <+3�5,��<>46<>9¼ëe<�ÜU<e?�à¯<><Q9�? Ù <�?�à¯Þ�? Ù <>Þ¨465�<QÚQè
�+5�å¨<Q9
? Ù <g5�âaßs4C<OÚCÚC5»å,<gëeÞ,9�ês46â�7�?C5�Þ¨9ÊÞ¨æ1á�Ûs7/9�?CÛsâ%? Ù <>Þ,4Cäì5�9�ô¯<>Ý�Ýd<>ýmßU<>465�âa<Q9�?6Ú�?CÞ�3s7�?C<,í�à Ù 7�?+5�Ú�? Ù <aß¼Þ,5»9�?+5»9�ë>Þ¨9sÚC583�<>465»9sçpÝ»Þ�ëQ7/Ý�Ý»ä
ë>7¨ÛsÚ67/Ý!á�Ûs7/9�?6Û$â ? Ù <>Þ¨46ä��

ö



Ø0Ù <�Ý»ÞmÞ,ß Ù Þ¨Ý�<¯5�Ú�5�9a? Ù <�5»?67¨Ý»58ëe5��><O3zá�Ûs7¨Ý»5»ê¼ëQ7�?C5�Þ¨9dè.'�<�ë>7/9dõ ?#ÜU<�Ú	Ûs4C<¯? Ù 7�?#Ú�?}7�?6<�4C<O3�Ûsëb?65»Þ,9sÚ*Þ�ë>ë>Û$4#7�?#ÚCßs7¨ë><��SÝ»5�ï¨<0Ú	<Qßs7/4}7�?65»Þ,9sÚQí
à�5»? Ù Þ,Û�?�ïm9$Þ�à�5�9$ç²ß$4C<Oëe58Ú	<QÝ»ä�à Ù <>9ì? Ù <>äp?}7/ï,<�ß$Ý�7,ëe<�� 5�9;Þ/? Ù <>4�à¯Þ¨4}3$ÚQí�à�5E? Ù Þ¨Û$?�7²ß$4C<Oëe58Ú	<+? Ù <>Þ,4Cä�Þ/æ�Ú�?}7�?C<�46<Q3$Ûsëb?65»Þ,9!è12�9¼3
5»æ^? Ù <�Ú�?}7�?6<+46<Q3$Ûsëb?65»Þ,9;7/?B` 5»9ìæY7¨ëe?�?67¨ï¨<QÚ¯ß$Ý87¨ë><�5»9�? Ù <�ßs7¨Ú	?�Ý»5�ç Ù ?�ëeÞ,9$<=Þ/æh? Ù 7/?�7�?BppísÞ¨4�åm5�ë><=å¨<>4}Ú67$í�? Ù <Q9

[.\ ]�^�_C�ú$�<�>ò!����{�[.\ ]<^�_C��ò��<�6ú$����{ ò)�¨ö�� [�\ ]<^�_C�Yú��<�Cú$�e��{�[�\ ]�^�_C��ò!�<�>ò��<�u{¸úBw �Yù��
5�9�7/ç,4C<Q<>â²<>9�?¯à�5E? Ù Ú	?67/9¼3$7/4}3pá�Ûs7/9�?6Û$â ? Ù <QÞ¨46ä¨è
�ÊÞ¨46<�ç,<>9$<Q467¨Ý»Ý�ä¨í�Ý�ÞmëQ7/Ý�Ý»äpëQ7/ÛsÚ67/ÝUá�Ûs7/9�?CÛsâ ? Ù <QÞ¨46äaà�5�Ý�Ý�7¨ç¨46<><�à�5E? Ù Ú	?67/9¼3$7/4}3
á�Ûs7/9�?6Û$â'? Ù <QÞ¨46äì5�9�7¨9�ä;ô¯<>Ý�Ý^<>ý�ß¼<Q4C5�â²<>9�?QíkÚCÞ�Ý�Þ¨9$ç�7,Ú�? Ù <zÚ	?67/?C<z4C<O3�Ûsëb?65»Þ,9sÚ�æIÞ¨4�ß¼7/4C?C58ëeÝ�<QÚm`ü7/9¼3 pÃ5�9�7¨9�äìç¨5�å¨<Q9 ßs7¨5»4+7/46<
?C5�â²<>Ý�5»ï,<�Ú	<Qßs7/4}7�?6<Q3kè
	S?058Ú0à¯Þ¨4C? Ù <Qâ²ß Ù 7¨ÚC5��>5�9$çg? Ù 7�?0? Ù <�Ý»ÞmÞ,ß Ù Þ¨Ý�<+Ý»Þ�ë>7¨Ý»Ý�äpë>7¨ÛsÚ67/Ý�á,Û¼7/9�?CÛ$âã? Ù <QÞ¨46ä�<eý�ß$Ý�Þ¨5»?6Ú058Ú�á,Ûs5E?6<=3$5�Ú	?C5�9sëb?0æI46Þ¨â ? Ù <=Ý»Þ�ëQ7/Ý�5E?�ä

Ý�Þ�Þ,ß Ù Þ,Ý»<,íkâa<Q9�?C5�Þ¨9$<O3�7¨Ü¼Þ�å,<¨è Ø0Ù <²Ý�Þ�ë>7/Ý�5»?�ä Ý»ÞmÞ,ß Ù Þ¨Ý�<a4C<QÝ»5�<QÚ+Þ¨9�? Ù <²æY7,ëb?=? Ù 7�?�5E?�58Ú�3�5���ë>Û$Ý»?�?CÞ;7/46467¨9$ç¨<a7ìô¯<QÝ»Ý*<eý�ßU<>465»â²<Q9,?
ÚCÞ²? Ù 7/?�? Ù <gâa<O7¨ÚCÛ$46<>â²<>9�?6Ú�7�?2` 7¨9s3�pã7/46<�ë Ù Þ�Ú	<Q9�4}7/9s3$Þ¨â²Ý»äì7/9s3;5�9s3�<Qß¼<Q9s3�<Q9,?6Ý»ä�æIÞ¨4�<Q7¨ë Ù ßs7¨5»4Oís5�9 ÚCÛsë Ù 7²à¯7Mä�? Ù 7/?�? Ù <
4}7/9s3�Þ,âÀë Ù Þ¨58ëe<QÚ�7/46<�? Ù <>â�Ú	<QÝ»å,<QÚ�â�7¨3�<�7/?�ßUÞ¨5�9�?6Ú�à Ù 5�ë Ù 7/46<�Ú	ß¼7¨ëe<C�³Ý�5�ï¨<�ÚC<>ßs7¨467/?C<O3aæI4CÞ,â(Þ,9$<�7¨9$Þ/? Ù <>4¯7/9s3²æI46Þ¨âÀ? Ù <�ßUÞ¨5�9�?¯7�?
à Ù 58ë Ù ? Ù <�â²<Q7,Ú	Ûs4C<O3�ÚC5»9sç¨Ý�<e?�58Ú�ëe46<Q7�?6<Q3kèu� Ûsë Ù <eý�ß¼<Q4C5�â²<>9�?67¨Ýk5»9sç¨<>9mÛ$5»?�ä Ù 7¨Ú0ÜU<><>9Ê3�<Qå¨Þ¨?C<Q3�?6Þ²ë>Ý»Þ�Ú	5�9$ça? Ù 5�Ú�Ý�ÞmÞ¨ß Ù Þ¨Ý�<�7¨Ú¯æY7/4
7¨Ú1ß¼Þ�ÚCÚC5�Ü$Ý»<,í¨æI46Þ¨âÀ? Ù <�æY7¨âaÞ,ÛsÚ#<>ý�ß¼<Q4C5�â²<>9�?6Ú1Þ/æd2�ÚCßU<Qëb?0<e?07/Ý³è¼ñ»ò!��ó¼Û�?65»Ý�5�ÚC5�9$ç�? Ù <�á�Ûs7,Ú	5��³4}7/9¼3�Þ¨â²9$<OÚCÚ*Þ¨æ Ù 5»ç Ù æI46<Qá�Û$<>9¼ëeäaà¯7Må,<QÚQí
?CÞ²46<Që><>9�?�<eý�ß¼<Q4C5�â²<>9�?6Ú�ÛsÚ	5�9$çaæY7¨Ú	?�á�Ûs7/9�?6Û$âã4}7/9s3�Þ,âã9mÛ$âgÜU<>4�ç,<>9$<Q467/?CÞ,46Ú+ñ ù/ó³è
Ø0Ù <�Ý�ÞmÞ¨ß Ù Þ¨Ý�<�ëeÞ,9sÚC5�3�<Q4C<O3 Ù <>46<=7/Ý8Ú	Þ�5�9må¨Þ,Ý»å,<QÚ#Ý�Þ�ë>7¨Ý»5»?�ä¨ímÜ$Û�?05»?¯5�9må¨Þ¨Ý�å¨<OÚ�? Ù <�ßs4CÞ,Ü$Ý»<Qâ Þ/æd<Q9sÚ	Ûs4C5�9$ç�? Ù 7�?¯? Ù <+Ú	?67/?C<+4C<O3�Ûsëb?65»Þ,9XC¡)XCRQSaN*7,ÚCÚCÞ�ëe587�?6<Q3zà�5E? Ù âa<O7¨ÚCÛ$46<>â²<>9�?6Ú17/46<�Ú	ßs7,ëe<QÝ»5�ï¨<�ÚC<>ßs7¨467/?C<O3kí/4}7�? Ù <>4�? Ù 7/9�<Q9sÚ	Ûs4C5�9$ç=? Ù 7�?14}7/9s3$Þ¨â²Ý»ägâ²7,3�<�â²<Q7,Ú	Ûs4C<Qâa<Q9�?

H�W�GD�rH�X�N07¨4C<,è+¢!<e?�Û¼Ú�ë>7/Ý�Ý!5»?�? Ù <£H�G�J"J�I���N�X0J�G!H�IDJL�"STK�J�G!G��QW�G�J�Xeè

ÏbÏbÏ>Ð^ÏZ3�-�Ô�×�/6-�-%1'×�/�Ö435/6-�7�Ö0/zÑaÒ�Ö09 Ò2:>;�Ô=Ó<1¤35;e-�¥
¦C×=Ô=Ñ�3¼Ï�3¼Ò2;¯Ñ²Òm§
Ø0Ù <zÜ¼7¨ÚC5�ë�æI<Q7�?6Û$46<QÚ�Þ/æ#Ý�ÞmëQ7/Ý�Ý»äÊëQ7/ÛsÚ67/Ý*á�Ûs7/9�?CÛsâ%? Ù <>Þ,4CäÊ7¨4C<zÜ¼<OÚ�?=5»Ý�Ý�ÛsÚ�?6467/?C<O3Ê5»9�? Ù <a583�<Q7¨Ý»58Ú	<O3Êâ²Þ�3�<>Ý*Þ/æ1á�Ûs7¨9�?CÛ$â Ú	?67/?C<QÚ

7/9¼3Ââa<O7¨ÚCÛ$46<>â²<>9�?6ÚQí*ëeÞ¨â²â²Þ¨9sÝ»ä�ÛsÚ	<O3Â5»9¥á,Û¼7/9�?CÛ$â 5�9�æIÞ¨46â�7�?C5�Þ¨9�? Ù <>Þ,4Cä,í^5�9Ìà Ù 58ë Ù Ú	ÛsÜsÚ	ä�Ú	?C<Qâ²Úg7/46<²?C46<Q7�?6<Q3Ì7,Ú�<���<Qëe?C5�å¨<>Ý�ä
ßUÞ¨5�9,?6Ý»5�ï¨<�7/9s3²â²<Q7,Ú	Ûs4C<Qâa<Q9�?6Ú#7¨4C<�ëQ7/464C5�<Q3aÞ¨Û$?�7�?�7�3$<eês9$5»?C<�ß¼Þ,5»9�?15�9�ÚCßs7¨ë><�7/9s3a?65»â²<,è Ø ÞgÚC5»â²ß$Ý�5»æIäz? Ù <�9$Þ¨?67/?C5�Þ¨9²æIÛ$4C? Ù <Q4Qí�à¯<
ë>7¨9 7/Ý8Ú	Þp7,ÚCÚCÛ$â²<�? Ù 7�?�? Ù <gÚCÛ$ÜsÚCä�Ú�?6<>â�Ú�7¨4C<zÚ�?}7�?C5�Þ¨9¼7/46ä�46<>Ý87�?C5�å¨<=?6ÞpÞ¨9s<g7/9$Þ¨? Ù <Q4QíU7/9s3ì? Ù 7�?�? Ù < Ù 7/â²5�ÝE?6Þ¨9$587/9Ê58ÚB�Q<>46ÞsèB¨m5�9sëe<
? Ù <�ß$4C<O3�58ëb?C5�Þ¨9¼Ú0Þ/æ*Ý»Þ�ë>7¨Ý»Ý�äpë>7¨ÛsÚ67/Ý!á�Ûs7/9�?6Û$â ? Ù <>Þ¨46ä�3�<Qß¼<Q9s3;Þ¨9ìßs7,Ú�?�<>å,<>9�?6ÚQí�à¯<+9s<><Q3�?6Þ²ÚCßU<Qëe5»æIä�7²Ú	?67/?C< Ù 58Ú�?6Þ¨46ä�7¨Ú0à¯<>Ý�Ý!7¨Ú
7�Ú	?67/?C<,è2	S?=5�Ú+Ú	5�â²ß$Ý�<QÚ	?�?CÞì7¨Ú6Ú	Ûsâa<g? Ù 7/?�à¯<z7¨4C<�ç,5»å,<>9�7�Ú�?}7�?C<zà Ù 58ë Ù�Ù 7,Ú�ÜU<><>9�Û$9s3�58Ú	?CÛ$46Ü¼<O3ÊæIÞ,4�Ý�Þ¨9$ç�<>9$Þ,Û$ç Ù ? Ù 7�?=Ý»Þ�ëQ7/Ý�Ý»ä
ë>7¨ÛsÚ67/Ý!7/9¼3�Ú	?67¨9s3$7/4}3ìá,Û¼7/9�?CÛ$âã? Ù <QÞ¨46äp5»9s5E?65�7¨Ý»Ý�ä�7¨ç¨46<><¨è+¨mÛ$ßsß¼Þ�Ú	<=? Ù Û¼Ú¯? Ù 7/?�7�?Bnuo úaà�< Ù 7Må¨<=7aÚCä�Ú�?6<>â%5»9;7�Ú�?}7�?6<

b ©��ú��j�uo«ª
¬"�®�®�® ¬�¯+° ¬  ®�®�® ¬ ¯

b ±s²C�h²+wCwCw!b ±�³��s³?� �T��

à Ù <Q4C<+ò$��wCwCwC�j´�3$<>9$Þ¨?C<�3�58Ú�?65»9sëe?*ê$ý�<Q3zß¼Þ,5»9�?6Ú
µ ² ��wCw�w��jµ ³ 5�9aÚCßs7,ëe<07/9s36± ² �Cw�wCwC�h± ³ Ý�7¨Ü¼<QÝ�5»9�?6<>469s7/Ý�3�<Qç¨46<><QÚhÞ¨æsæI46<><Q3$Þ¨â;è�¨mÛsß$ß¼Þ�Ú	<
?CÞmÞa? Ù 7�?�? Ù <=ÚCä�Ú�?6<>â Ù 7¨Ú0ÜU<><>9;Û$9¼3�5�Ú	?CÛs4CÜU<Q3£� 5�9ìß¼7/4C?C58ëeÛ$Ý87/4Oím9$Þ²âa<O7¨ÚCÛ$46<>â²<>9�?0<>å¨<Q9�? Ù 7¨Ú¯?67¨ï¨<Q9�ß$Ý87¨ë><2� æIÞ,4�7z?C5�âa<�Ý�Þ¨9sç
ëeÞ,â²ßs7/46<Q3p?CÞp7/9mäpÞ¨æd? Ù <�Ú	ÛsÜsÚ	ä�Ú	?C<Qâ%ÚC<>ßs7¨467/?C5�Þ¨9sÚQè
��Þ�à Ú	Û$ßsß¼Þ�Ú	<²? Ù 7�?gà¯< Ù 7Må,<pÚ	Þ,âa<p3$<eês9$5»?C<p? Ù <QÞ¨46ä�Þ/æ�Ú	?67�?6<p46<Q3�Ûsëe?C5�Þ¨9Âà Ù 58ë Ù ?C<>Ý�Ý8Ú�ÛsÚ�ßs4C<Oëe58Ú	<QÝ»ä�à Ù <>9þ7;â²<Q7,Ú	Ûs4C<Qâa<Q9�?

?67¨ï¨<OÚ�ß$Ý87¨ëe<�Þ,9 7/9mä�ÚCÛ$ÜsÚCä�Ú�?6<>â;í¼7¨9s3Êë Ù 7¨467,ëb?C<Q4C58ÚC<QÚ�? Ù <z9s7�?6Û$46<�Þ/æ*? Ù <gâa<O7¨ÚCÛ$46<>â²<>9�?Qè<	S?6Ú�ß$46<QÚ6ëe465»ß�?65»Þ,9sÚ0?}7/ï¨<=? Ù <�æIÞ,Ý»Ý�Þ�à�5»9sç
æIÞ¨46âl##7²Ú�?}7�?C<=46<Q3�Û¼ëb?C5�Þ¨9�?67¨ï¨<OÚ0ß$Ý�7,ëe<�7�?6�rµ ¬ �jn ¬ �bís3$<eês9$<O3�Ümäì7aÚC<e?�Þ¨æ^Þ,ß¼<Q467/?CÞ¨4}Ú�¶!`�·�¸=à Ù 5�ë Ù Þ¨ÜU<>ä

ª · �a`�·!�h¹�`�·mo�º2� �r���

7/9¼3Êà Ù 58ë Ù 7¨ëe?�Þ,9Ê? Ù <>��5�Ý�Ü¼<Q4	?�Ú	ß¼7¨ëe<aëeÞ,4C46<QÚCß¼Þ,9s3�5�9$ç�?6Þp? Ù <z5�9�?C<>469s7¨Ýh3�<Qç¨46<><OÚ�Þ/æ1æI4C<Q<Q3�Þ,â'Þ¨æ#ßs7/4C?C58ëeÝ�<m»¼è?'�<a3�<>ês9$<�¼ · ?CÞ
ÜU<=? Ù <�ë>Þ¨464C<OÚ	ßUÞ¨9s3$5»9$çaÞ¨ßU<>4}7�?6Þ¨4¯Þ¨9ì? Ù <=?C<>9¼Ú	Þ,4�ß$4CÞ�3�Û¼ëb?B��5�Ý»ÜU<>4C?�ÚCßs7¨ë><$#h? Ù 7/?�5�ÚQí

¼m·�o�º�½�wCw�w!½�ºm½�`�·<½¾ºm½�w�wCw!½�ºB� �Yø��
à Ù <Q4C< ` · 58Ú¯? Ù <2»$�³? Ù ?C<Q4Câ%5»9ì? Ù <�ß$4CÞ�3�Û¼ëb?Qè	X9zÚ	?67/9¼3$7/4}3�á�Ûs7/9�?CÛsâ ? Ù <>Þ,4Cä,íMà Ù <>9$<Qå¨<Q4hÚCÛsë Ù 7�46<Q3$Ûsëb?65»Þ,9�?67¨ï¨<QÚ^ß$Ý87¨ë><1Þ¨9z7�Ú	?67�?6<mb ©?�bí�à¯<1ç,<e?^Þ,Û�?6ë>Þ¨â²<u±�à�5»? Ù ßs4CÞ,Üs7/Ü$5�Ý�5E?�ä

Ø 4)�j�r¼ ¬ �h¹�¼ ¬r¿OÀ �x� �	òQú��
à Ù <Q4C< ¿OÀ oÁb ©?�CÂT©>bEè#2�æG?6<>4�? Ù 5�Ú�4C<O3�Ûsëb?65»Þ,9!ím? Ù <�Ú�?}7�?C<=ÜU<Që>Þ¨â²<QÚ

¼ ¬ b ©?�� Ø 4!�h�r¼ ¬ � ¹ ¼ ¬ ¿ À �j� ²hÃ�Ä w �	ò¨ò)�
	X9;Ü¼<>?�à�<Q<>9;ëeÞ,Ý»Ý87/ßsÚC<QÚQí$ÚC5»9së><+? Ù < Ù 7¨â²5»Ý»?CÞ,9$5�7¨9�58Ú��Q<>46Þsí�? Ù <�Ú	?67/?C<�46<>â�7/5�9sÚ0ëeÞ,9sÚ	?67/9�?Oè

÷



	X9z? Ù <�ëeÞ,4C46<QÚCßUÞ¨9s3�5�9$ç�å¨<>4}ÚC5»Þ,9gÞ/æ�Ý�ÞmëQ7/Ý�Ý»ä�ëQ7/ÛsÚ67/Ý$á�Ûs7¨9�?CÛ$â ? Ù <>Þ,4Cä,í�?CÞ�ëQ7/Ý8ëeÛ$Ý87�?6<�Þ,Û�?6ë>Þ¨â²<0ß$46Þ¨Üs7¨Ü$5»Ý�5»?C5�<QÚhæIÞ¨4#7+â²<Q7,Ú	Ûs4C<Qâa<Q9�?
?67¨ïm5»9$çìß$Ý87¨ë><z7�?�[ ¬ o=�Eµ ¬ �hn ¬ �eí!à�<zês4}Ú�?=9$<Q<Q3Ê?6ÞìëQ7/Ý8ëeÛ$Ý87�?6<a7�ë>7¨ÛsÚC7¨Ý»Ý�ä 3�<>ês9$<Q3�å¨<Q46ÚC5»Þ,9 Þ/æ1? Ù <�Ú	?67/9¼3$7/4}3 á�Ûs7/9�?6Û$â Ú�?}7�?6<��
Ý�<e?�ÛsÚ�ë>7/Ý�Ýk5»?�? Ù <£J�G�H�I�JzNZS�I�S�X<� Þ/æ�Ú	ÛsÜsÚ	ä�Ú	?C<Qâ=±�7/?2[ ¬ è Ø0Ù 5�Ú�58Ú�Þ,Ü�?67¨5»9$<O3ìÜ�äìÚ�?}7/4C?C5�9$çaæI4CÞ,âÅb ©��Yú��j�07/9¼3�? Ù <>9 7¨ß$ß$Ý�äm5»9$ç �	ò¨ò)�
æIÞ¨4�<O7¨ë Ù â²<Q7¨ÚCÛ$46<>â²<>9�?�à�5»? Ù 5�9ì? Ù <�ßs7,Ú�?�Ý�5»ç Ù ?�ëeÞ¨9s<+Þ¨æ
[ ¬ í�Ü$Û�?�9$Þ²Þ¨? Ù <Q46ÚQè�é1á�Ûs7�?65»Þ,9Æ�	òQú��bí$7/ßsß$Ý»5�<Q3�?6Þz? Ù <�Ý�ÞmëQ7/Ý!Ú	?67/?C<¨í$? Ù <Q93�<>ês9$<QÚ�? Ù <�Þ,Û�?6ë>Þ¨â²<=ß$4CÞ,Üs7/Üs5»Ý�5E?65»<OÚ�æIÞ¨40? Ù <�âa<O7¨ÚCÛ$46<>â²<>9�?�7�?2[ ¬ èô�Û$?�7/46<�? Ù <QÚC<=4CÛsÝ»<OÚ0à�<QÝ»Ý��S3$<eês9$<O3Q� ¨mÛsß$ß¼Þ�Ú	<=æIÞ,4�<eý$7/â²ß$Ý�<+? Ù 7/?�à�<=ÜU<>ç,5»9;à�5»? Ù ?�à�Þ�ÚCÛ$ÜsÚCä�Ú�?6<>â�Ú05»9;7�ÚC5»9$ç,Ý»<>?�Ú�?}7�?C<

b ©��Yú��h�uo ò
� ö ��b ú�� ² b�ò)� Ä i�b�ò)� ² b ú�� Ä �Çw �	òOö��

¨mÛ$ßsß¼Þ�Ú	<z? Ù 7/?=7/?�?65»â²<�nbík4C<O3�Ûsëe?C5�Þ¨9sÚ�?67¨ï¨<gßsÝ�7,ëe<z7/?4È�G�S"W�µx²z7/9¼3�µ5Ä²7/9¼3Ê? Ù 7�?=5»9�Ü¼Þ¨? Ù ëQ7¨ÚC<QÚ�? Ù <a46<Q3�Ûsëe?C5�Þ¨9 Þ,ß¼<Q467/?CÞ,46Ú�7/46<¶![�É$��[
²D¸,íU? Ù <²ß$4CÞ$(�<Qëe?C5�Þ¨9sÚ�Þ¨9�?CÞÊb ú���7/9s38b�ò)�bèg2�ë>ë>Þ¨4}3�5»9sçp?CÞìÞ¨Ûs4+46Û$Ý�<QÚQíkà�5E? Ù ßs4CÞ,Üs7/Ü$5�Ý�5E?�äÂò)�D�síU? Ù <aÞ,Û�?6ë>Þ¨â²<a5»9�Ü¼Þ¨? Ù ë>7¨ÚC<QÚ
à�5�Ý»Ý�ÜU<�[�É,è
	Sæd9$ÞgæIÛ$4C? Ù <Q4�46<Q3�Û¼ëb?C5�Þ¨9¼Ú#?}7/ï¨<�ß$Ý�7,ëe<�Ü¼<>æIÞ¨46<�?C5�â²<�Ë�o8nQÌ�b µx²�ilµ5Ä�b�í�? Ù <>9ì7�?1? Ù 7�?0ßUÞ¨5�9,?¯Þ¨Û$4¯46Û$Ý»<OÚ�ÚCÛ$ç,ç¨<QÚ	?1ÜUÞ/? Ù
Ý�ÞmëQ7/Ý!Ú	?67/?C<QÚ0ÜU<Që>Þ¨â²<

[ É ½�[ É b ©��ú��j�
b [ É ½�[ É b ©��ú��j��b � �	òQ÷��

à Ù 58ë Ù 5�Ú0Û$9¼3�<eês9s<Q3kè12�æG?C<Q4�? Ù 58Ú0ßUÞ¨5�9,?Oí$à¯<�? Ù ÛsÚ Ù 7Må,<+9sÞa46Û$Ý�<+æIÞ¨4�ß$46<Q3�58ëb?65»9sçzæIÛ$?CÛ$46<�â²<Q7¨ÚCÛ$46<>â²<>9�?�Þ¨Û$?6ëeÞ,â²<QÚQè
Ø0Ù <>46<¯7¨4C<1?�à�Þ=7�?C?C5»?CÛs3$<QÚ*Þ¨9s<¯ëQ7/9�?}7/ï,<1?6Þ�? Ù 5�ÚQèu��9$<�58Ú^?CÞ�ëeÞ,9sëeÝ�Ûs3�<�? Ù 7�?*Ý»Þ�ë>7¨Ý»Ý�ä�ë>7¨ÛsÚ67/Ý�á�Ûs7/9�?CÛsâ ? Ù <QÞ¨46ä�5�Úh9$Þ¨?*7�ß$46Þ¨ßU<>46Ý»ä

3�<>ês9$<Q3�? Ù <>Þ,4Cä,íd7/9s3�3�<OÚ	<Q4Cå,<QÚ+9$ÞìæIÛ$4C? Ù <Q4�7�?	?6<>9�?C5�Þ¨9dè Ø0Ù <aÞ¨? Ù <Q4�5�Ú+?6Þ;9$Þ/?6<²? Ù 7/?Qí!5�9Âß$467,ëb?65�ë><²7¨9s3�<>å¨<Q9�5�9�ß$4C5�9së>5»ß$Ý�<¨íd? Ù <
? Ù <>Þ¨46ä�ëQ7/9ìÜ¼<�Ú67Må¨<O3�á�Û$5»?C<�<Q7,Ú	5�Ý�ä¨è
Ø0Ù <�ß$4}7¨ëb?65�ëQ7/Ý!ë>Þ¨Û$9�?C<Q4j�X7/46ç¨Ûsâa<Q9�?�?6Þ²? Ù <�7¨Ü¼Þ�å,<+58Ú0? Ù 7�?�? Ù <gÚC5»9$ç,Ý»<>?�Ú�?}7�?C<�58Ú�9$<Qå¨<Q4�ß$4C<Oëe58Ú	<QÝ»ä�4C<O7/Ý�5�ÚC<Q3�5»9Ê9¼7�?CÛs4C<,è12 â²Þ¨46<

46<Q7/Ý�58Ú�?65�ë+å¨<Q46ÚC5�Þ¨9�Þ¨æd? Ù <�7/ÜUÞ�å¨<�3�58ÚCë>ÛsÚ6Ú	5�Þ¨9�à�Þ,Û$Ý�3�ÜU<>ç¨5�9;à�5E? Ù

b ©��Yú��j�uoÍª
¬ · ° ¬

·Ob ±s��²�b »��jÄ+�

à Ù <Q4C<
°
ÉZ² { ò)� � ö {

°
²sÉ 7/9s3

°
É�É {¾ú6{

°
²h² í�Ü$Û�?�9$<Q5E? Ù <>40Þ/æd? Ù <+Ý�7,Ú�?¯?�à¯Þ�?C<Q4Câ�Ú07/46<�ßs4C<Oëe58Ú	<QÝ»ä>�><Q4CÞ¼èh2 Ú	?C5�Ý»Ý�â²Þ¨46<�46<Q7¨Ý»58Ú	?C58ë

å¨<Q46ÚC5�Þ¨9pà¯Þ¨Û$Ý83�?}7/ï,<�? Ù <+5�9$5»?C587/ÝkÚ	?67�?6<+?CÞaÜ¼<=7gâ²5»ým?CÛ$46<¨í$3�Þ,â²5»9s7/?C<O3pÜmäpÚ�?}7�?6<QÚ¯Þ/æ^7¨ß$ß$46ÞMý�5»â�7�?6<>Ý�äa? Ù 58Ú�æIÞ¨46âìè#é15E? Ù <>4¯à07Mä¨í�? Ù <
Ý�ÞmëQ7/Ý!Ú	?67/?C<QÚ�7/æG?C<Q4�âa<O7¨ÚCÛ$46<>â²<>9�?�7/46<¨í�Ümäpåm5�4	?6Û$<�Þ/æ^? Ù <�ë>Þ¨464C<Oëb?C5�Þ¨9�?C<Q4Câ�ÚQí�à�<QÝ»Ý��S3$<eês9$<O3kè�ÊÞ¨46<=ç¨<>9s<>4}7/Ý�Ý»ä,í�à Ù 7�?6<>å¨<Q4�â²<Q7¨ÚCÛ$46<>â²<>9�?�Þ,ß¼<Q467/?CÞ¨4}Ú07/465�ÚC<=5»9Ê7a? Ù <>Þ,4CäpÞ¨æh46<Q3$Ûsëb?65»Þ,9!í$Þ¨9s<�à�Þ,Û$Ý�3ì9$Þ¨?�<>å,<>4�<eý�ßU<Qëe?�?CÞ²ês9¼3
5�9�9¼7�?CÛs4C<�� Þ,4�?CÞÊÜU<p7/ÜsÝ»<²?6Þ ëe46<Q7�?6<�7/4C?C5»ê¼ëe587/Ý�Ý»ä � 7ÊÚ	?67�?6<a? Ù 7/?g5�Ú?��YhX�HC�ÎN�XCJLKp7Ï�><Q4CÞ;<Q5»ç,<>9sÚ	?67/?C<�Þ/æ�7ì?C<Q9sÚCÞ¨4�ß$46Þ�3�Ûsëb?�Þ¨æ
9$Þ,9%�T�Q<>46ÞzÞ,ß¼<Q467/?CÞ,46ÚQè
2%â²Þ,4C<�ß$4C5�9së>5»ß$Ý�<Q3�à¯7MäÂÞ¨æ�7Må¨Þ,5�3�5�9$çÊ? Ù <Ê3�5���ë>Û$Ý»?�äÌ5�Úa?6Þ�46<Qá�Û$5�4C<�? Ù 7/?z? Ù <ì? Ù <QÞ¨46äÂÞ/æ�Ú	?67/?C<ì4C<O3�Ûsëb?65»Þ,9¥Ú Ù Þ¨ÛsÝ�3�5»9må¨Þ,Ý»å,<

Þ¨9sÝ»ä;â²<Q7,Ú	Û$46<>â²<Q9,?�Þ¨ßU<>4}7�?CÞ,46Ú�à Ù 5�ë Ù�Ù 7Må¨<�9sÞ��><Q4CÞp<Q5»ç,<>9må�7/Ý�Û$<QÚQè6�T¨mÞsí�5�9 ßs7/4C?C58ëeÛsÝ�7¨4QíU5E?=ë>7¨9$9$Þ/?+5»9¼ëeÝ�Ûs3�<gßs4CÞ$(�<Qëb?65»Þ,9sÚQè � Ø0Ù <� Ù 5�467¨463$5,�Xð�5�âa5�9$5��T'�<>ÜU<>4�ÚCß¼Þ,9�?67/9s<>Þ¨Û¼Ú�Ý�Þ�ë>7¨Ý»58ÚC7/?C5�Þ¨9�âaÞ�3�<QÝ�ñ»òQø�ó�58Ú�7/9�<eý$7/â²ß$Ý�<²Þ/æ0Ú	Ûsë Ù 7�? Ù <QÞ¨46ä¨èl�r��Þ/?C<,ík? Ù Þ¨Û$ç Ù ík? Ù 7�?�5�9
ëeÛs4C46<>9�?=9$Þ¨9%�S46<>Ý87�?C5�åm5�Ú	?C58ë�å,<>4}Ú	5�Þ¨9¼Ú�Þ¨æ1? Ù <4�=ð.' â²Þ�3�<>Ý³ík? Ù <�â²<Q7¨ÚCÛ$46<>â²<>9�?+Þ¨ßU<>4}7�?CÞ,46Ú+7/46<a9$Þ/?�ßU<>4CæI<Qëb?6Ý»ä�Ý»Þ�ë>7¨Ý»58ÚC<Q3kí!ÚCÞ�? Ù 7�?
? Ù <gß$46Þ¨Üs7¨Ü$5�Ý»5»?�ä�Þ¨æ�7�ëeÞ¨Ý�Ý87/ßsÚC<�<>å,<>9�?�ëe<Q9�?C46<Q3;7�?�7pß¼Þ,5»9�?m[À58Ú�9$Þ¨?�3�<>?C<>46â²5»9s<Q3ÊÜmäì<>å¨<Q9�?6Ú�5�9Ê? Ù <�ßs7¨Ú	?�Ý�5»ç Ù ?�ëeÞ,9$<�Þ/æu[²è��Ð	X9
ÚCÛsë Ù ? Ù <QÞ¨465»<OÚ>ís7¨ÝE? Ù Þ¨Ûsç Ù ? Ù <�ë>Û$âgÛsÝ�7/?C5�å¨<�<���<Qëe?�â²<Q7,Ú	Û$46<>â²<Q9,?}Ú�ë>7¨9;7,Ú	ämâ²ßUÞ/?C58ë>7¨Ý»Ý�äp?6<>9s3ì?6Þ²? Ù <z7¨ëb?65»Þ,9;Þ/æ�7²ß$4CÞ$(�<Qëe?C5�Þ¨9!í�9$Þ
ëeÞ,Ý»Ý�<Qëe?C5�Þ¨9�Þ/æ1â²<Q7,Ú	Ûs4C<Qâa<Q9�?�<>å,<>9�?6Ú+<Qå¨<>4=ëeÞ,â²ß$Ý»<>?C<QÝ»ä 7¨9$9$5 Ù 5»Ý87�?6<QÚ�? Ù <²ë>Þ¨â²ßUÞ¨9$<Q9,?=Þ/æ1? Ù <²Ú�?}7�?6<z5�9�7¨9mäìç,5»å,<>9�Ú	Û$Ü¼Ú	ßs7,ëe<,è 	X9
ßs7¨4	?65�ë>Û$Ý�7¨4Qí�à Ù 7/?C<>å,<>4�? Ù <+5�9$5E?65�7¨Ý!Ú�?}7�?6<¨í�? Ù <�ëQ7/Ý8ëeÛ$Ý87�?65»Þ,9sÚ#5�9�? Ù <+Ý»Þ�ë>7¨Ý»Ý�äpë>7¨ÛsÚ67/ÝUå¨<>4}ÚC5»Þ,9�Þ/æ^ÚCÛsë Ù ? Ù <>Þ,4C5�<QÚ�à�5�Ý»Ýk9$<Qå¨<Q4�ß$46Þ�3�Ûsë><
7��><Q4CÞ²å�7/Ý�Û$<+æIÞ¨40? Ù <�Û$9$9$Þ,4Câ�7¨Ý»58Ú	<O3�Ý�Þ�ë>7¨Ý!Ú�?}7�?C<,í$7/9s3�? Ù <�Ý»Þ�ëQ7/Ý!Ú	?67�?6<QÚ�7¨4C<�7/Ý�à07MämÚ¯3�<>ês9$<Q3!è
î Û�?*Ú	ÛsëQëe5�9sëb?6Ý»ä,íO? Ù <�à�Þ,4C46ä�7¨Ü¼Þ,Û�?^Ý�Þ�ë>7/Ý�Ý�ä+ëQ7/ÛsÚ67/Ý¨á�Ûs7¨9�?CÛ$â-? Ù <>Þ¨46ä+à¯7,Úk? Ù 7�?^5»?^â²5�ç Ù ?^5�â²ß$Ý�ä=ë>Þ¨âzÜ$5»9¼7�?C5�Þ¨9¼ÚkÞ/æ$â²<Q7,Ú	Ûs4C<Qâa<Q9�?

Þ¨Û$?6ëeÞ,â²<QÚ�? Ù 7/?�7¨4C<z5»â²ßUÞ,Ú6Ú	5�Ü$Ý�<z5�9ÂÚ�?}7/9s3$7¨463�á,Û¼7/9�?CÛ$â ? Ù <>Þ,4CäÏ� 7¨9s3Ê? Ù 7�?=à Ù <>9�? Ù 7�? Ù 7/ß$ßU<>9¼Ú>í!Ý�Þ�ë>7¨Ý»Ý�äÊë>7/Û¼ÚC7¨Ýhá�Ûs7¨9,?6Û$â
? Ù <>Þ¨46ä�Üs4C<O7/ï�Ú�3�Þ�à�9!è Ø0Ù <�à¯7Mä�7¨4CÞ,Û$9s3�? Ù 5�Ú�58Ú=?6Þ 9$Þ/?65�ë><²? Ù 7/?�5»9Ìßs467,ëb?C58ëe<a? Ù <pâ²<Q7,Ú	Û$46<>â²<Q9,?�Þ,Û�?6ë>Þ¨â²<QÚ=à Ù 5�ë Ù Þ�ë>ë>Û$4�5�9
Ý�ÞmëQ7/Ý�Ý»ä�ë>7¨ÛsÚC7¨Ý#á�Ûs7/9�?CÛsâ ? Ù <>Þ,4Cä à�5�Ý�Ý�7/Ý�â²Þ,Ú	?gÚ	Ûs4C<QÝ»ä�9$<>å,<>4�7¨ëe?CÛs7¨Ý»Ý�ä�ÜU<p5�â²ß¼Þ�ÚCÚC5»ÜsÝ»<�5�9þÚ�?}7/9s3s7/4}3�á�Ûs7¨9,?6Û$â ? Ù <QÞ¨46ä�#g5Eæ�Þ¨9s<
ß$46<eæI<Q46ÚQí�Ümä�ÚCÝ»5�ç Ù ?CÝ�äp46<QÚ	?C465�ëe?C5�9$ça? Ù <=? Ù <>Þ,4Cä�Þ/æ*4C<O3�Ûsëb?65»Þ,9�Þ,9$<�ë>7¨9�<Q9sÚCÛ$4C<+? Ù 5�Ú�5�Ú�7¨Ý»à07Mä�Ú�?C46Û$<¨è���Þ�à�<Qå¨<Q4QímÛ$9$Ý�<QÚ6Ú¯? Ù <�3�<e?}7/5�Ý�Ú
Þ/æ¯? Ù <p4C<O3�Ûsëe?C5�Þ¨9�? Ù <QÞ¨46ä�ÚCÞ¨â²< Ù Þ�àüß$46<>å,<>9�?�Ý»Þ,9$ç��S4}7/9$ç,<z<Q9,?}7/9$ç,Ý»<Qâ²<>9�?QíhëeÞ¨âzÜ$5�9s7�?65»Þ,9sÚ�Þ/æ0Þ¨Û$?6ëeÞ,â²<QÚ�à Ù 58ë Ù 7/46<�<eým?C46<>â²<QÝ»ä
Û$9$Ý�5�ï¨<>Ý�ä�7,ë>ëeÞ,463$5»9$çz?CÞpÚ	?67¨9s3$7¨463p? Ù <QÞ¨46ä�ë>7¨9�ÜU<�<eý�ßU<Qëb?6<Q3�?CÞ�ÜU<=æY7/5�46Ý»ä�ë>Þ¨â²â²Þ¨9ì5»9;Ý�Þ�ë>7/Ý�Ý�ä�ë>7¨ÛsÚC7¨Ýká,Û¼7/9�?CÛ$âÃ? Ù <QÞ¨46ä¨è

ÏjÑ�ÐkÒ�;�3¼Ò�ÏCÑ�Ò=-*Ô�×�/0-�-%1×�/�Ö>35/6-�7=Ö0/zÑ²Ò�Ö�9 Ò�:�;�Ô=Ó<1
2�Úh9$Þ/?6<Q3z7/ÜUÞ�å¨<¨íMÝ�Þ�ë>7/Ý�Ý�ä=ëQ7/ÛsÚ67/Ýmá�Ûs7/9�?6Û$â-? Ù <QÞ¨46ä�7/9s3�Ú	?67¨9s3$7¨463�á�Ûs7¨9�?CÛ$â ? Ù <>Þ,4Cä=ß$46<Q3�58ëb?�3�5��U<Q4C<Q9�?hÞ,Û�?6ë>Þ¨â²<1ß$46Þ¨Ü¼7/Ü$5�Ý»5»?C5�<QÚ

æIÞ¨4zÚ	<Qßs7/4}7�?6<Q3�â²<Q7¨ÚCÛ$46<>â²<>9�?}Ú=Þ¨9Ì<>9�?}7/9$ç,Ý»<O3�Ú	?67/?C<OÚ>í*Ú	Þ;? Ù 7�?aô�<QÝ»Ý�<eý�ßU<>465»â²<>9�?}Ú�7/46<²? Ù <pês46Ú	?gÞ,Ü�åm5�Þ¨ÛsÚ=ßsÝ�7,ëe<�?6ÞÊÝ»ÞmÞ¨ï�æIÞ¨4a7
46<eæIÛ�?}7�?C5�Þ¨9�Þ/æ�Ý»Þ�ëQ7/Ý�Ý»äÌë>7¨ÛsÚ67/Ý1á�Ûs7¨9,?6Û$â ? Ù <QÞ¨46ä¨è Ø0Ù <�ç¨46<Q7/?C<OÚ�?zÚC<>ß¼7/4}7�?C5�Þ¨9ÂÞ�å,<>4�à Ù 58ë Ù 7¨ß$ßs7/46<>9�?6Ý»ä�9$Þ¨9��³Ý�Þ�ë>7/Ý�ëeÞ¨4646<>Ý87�?C5�Þ¨9¼Ú
Ù 7Må,<�ÚCÞ�æY7¨4aÜU<><Q9¹3$<>â²Þ¨9sÚ	?C4}7�?6<Q3�à¯7,Úg5�9�? Ù <;<eý�ßU<>465»â²<>9�?}ÚzÞ¨æ Ø 5»?	?6<>Ý�<e?p7¨Ýè�ñ»òQù�óSí#à Ù Þ Ù 7Må,<�3�<QâaÞ,9sÚ	?C4}7�?C<O3Ì? Ù <;å�5�Þ¨Ý87�?65»Þ,9
Þ/æ�ô¯<QÝ»Ý�5»9$<Oá�Ûs7/Ý�5E?65»<OÚ>í#7¨9s3�? Ù <ìë>Þ¨9�ês46â�7�?65»Þ,9�Þ¨æ�á�Ûs7/9�?CÛsâ ßs4C<O3�5�ëe?C5�Þ¨9sÚQí*Ümä�<Q9,?}7/9$ç,Ý»<O3Âß Ù Þ¨?CÞ¨9¼ÚzÚC<>ßs7¨467/?C<O3�Ümä�{ òQú¨ï�â;í*Þ¨4

�



{ ÷ÐÓþòQú�Ô�ÕaÝ�5»ç Ù ?gÚC<Që>Þ¨9s3sÚ>è Ø 5E?C?C<QÝ#<e?g7¨Ýè�õ Ú=<>ý�ß¼<Q4C5�â²<>9�?67¨Ý#7/46467¨9$ç¨<Qâa<Q9�?+à07¨Ú=ÚCÞ¨â²<>à Ù 7/?�7¨ÚCä�â²â²<e?64C58ë/ídÜ$Û�?�Ý�<e?�ÛsÚ�ÚCÛ$ß$ßUÞ,ÚC<¨í
ç¨<Q9$<>46Þ¨Û¼Ú	Ý�ä¨í�? Ù 7�?=Ú	Û¼ë Ù 7/9Ê<eý�ßU<>465»â²<Q9,?=ë>7¨9ÊÜ¼<aë>7/46465»<O3�Þ,Û�?�à�5»? Ù <C�U<Oëb?65»å,<>Ý�äì583�<Q9,?65�ëQ7/Ýh7/ß$ßs7¨467/?CÛsÚ�Þ¨9ÊÜUÞ/? Ù Ú	583�<QÚQí�Ú	Ûsë Ù ? Ù 7�?
<>9�?}7/9$ç,Ý»<O3zß Ù Þ/?6Þ¨9sÚ1Þ¨9²Ü¼Þ¨? Ù ÚC583�<QÚ�<Q9�?C<>4�3�<e?6<Qëb?6Þ¨4}Ú17/?#ß$4C<Oëe58Ú	<QÝ»äg? Ù <+ÚC7¨â²<0?C5�âa<,í�7¨9s3a? Ù 7�?#? Ù <�46<QÚCÛ$ÝE?}Ú1Ú	?C5�Ý»ÝUëeÞ,9�ês46â(Ú	?67/9¼3$7/4}3
á�Ûs7/9�?6Û$â ? Ù <>Þ¨46ä¨è
	Sæhà�<�ëeÞ,Û$Ý83pÜU<�Ú	Û$46<�? Ù 7/?�7¨9mäpÚ	<Q9sÚ	5�Ü$Ý�<+? Ù <QÞ¨46ä�Þ/æhÚ	?67/?C<+4C<O3�Ûsëe?C5�Þ¨9ì5»â²ß$Ý�5»<OÚ¯? Ù 7/?�4C<O3�Ûsëb?65»Þ,9�?}7/ï,<QÚ�ß$Ý�7,ëe<=5�9
? Ù <z3�<>?C<Qëe?CÞ,46Ú�à�5E? Ù 5»9�÷4ÓÂòQú�Ô�Õ�ÚC<Që>Þ¨9s3$Ú�� Þ,4�<Qå¨<>9Êâ²<Q4C<QÝ»ä�? Ù 7/?�? Ù <�?65»â²<QÚ+7�?+à Ù 58ë Ù 5E?�?67¨ï¨<QÚ�ß$Ý87¨ëe<g5»9Ê? Ù <�?�à¯Þ�3�<>?C<Oëb?CÞ,46Ú
7/46<�ÚC<>ßs7¨467/?C<O3zÜmälÖ¥÷?ÓìòQú�Ô�Õ�ÚC<Që>Þ¨9s3$Ú+� ? Ù <>9�à�<+ëeÞ¨ÛsÝ�3�ë>Þ¨9së>Ý»Ûs3$<�æI46Þ¨â(? Ù <OÚ	<�4C<OÚ	Û$Ý»?6Ú#? Ù 7/?�Ý�Þ�ë>7/Ý�Ý�ä²ëQ7/ÛsÚ67/Ý¼á,Û¼7/9�?CÛ$âÀ? Ù <>Þ,4Cä
à07¨Ú�3�<>ês9$5»?C<>Ý�ä�46<eæIÛ$?C<Q3!è
ô�Û$?�ëQ7/9ìà�<=ÜU<�Ú	Þ�ÚCÛ$4C<)�;2�Ý�Ýk5�3$<Q7¨Ú�7¨Ü¼Þ,Û�?0? Ù <QÞ¨465»<OÚ¯Þ/æhÚ	?67/?C<=46<Q3�Ûsëe?C5�Þ¨9;7/46<+ÚCßU<QëeÛsÝ�7/?C5�å¨<¨ímÜ$Û$?�7/â²Þ¨9$çz? Ù <>â;ís7�?�Ý�<Q7,Ú�?¯? Ù 46<><

Ù 7Må,<�Ü¼<Q<>9²?67¨ï¨<Q9²ÚC<>465�Þ¨ÛsÚCÝ»ä�æI4CÞ,âü?65»â²<�?6Þ=?C5�âa<�Ümä�? Ù Þ¨Û$ç Ù ?CæIÛ$ÝsßU<>Þ,ß$Ý�<$#�' 5»ç,9$<>4Oõ Ú1Ú	Û$ç,ç¨<OÚ�?65»Þ,9;ñ ö/ú/ó�? Ù 7/?�Ú	?67�?6<�46<Q3�Ûsëe?C5�Þ¨9�ëeÞ,Û$Ý83
ÜU<zÚCÞ¨â²< Ù Þ�à ëQ7/ÛsÚC<Q3;Ümä;ëeÞ¨9¼ÚCë>5»Þ,ÛsÚ�â²5»9¼3$Ú>í î <Q9$4CÞ�Ú	<,õ Ú�Ú	Û$ç,ç¨<OÚ�?65»Þ,9Âñ ö�ò>ód? Ù 7�?=Ú�?}7�?C<g4C<O3�Ûsëb?65»Þ,9Ê?67¨ï¨<OÚ�ß$Ý87¨ëe<zà Ù <>9�4C<Oá,Ûs5»46<Q3�?CÞ
ß$46<>å,<>9�?+7�Ú	Û$ßU<>46ßUÞ,ÚC5E?65»Þ,9 Þ/æ1â�7,ëe46Þ,Ú6ëeÞ¨ßs5�ëQ7/Ý�Ý»äì3�5�Ú	?C5�9sëe?+ç,467Måm5»?67�?65»Þ,9s7/Ý!ês<>Ý83$ÚQí!7/9s3�� Ù 5»4}7/4}3�5��Sð�5�â²5»9s5,��'�<QÜ¼<Q4�?�ämßU<g? Ù <>Þ,4C5�<QÚ�5�9
à Ù 58ë Ù Ú	?67�?6<�46<Q3�Ûsëe?C5�Þ¨9�46<QÚCÛ$Ý»?6Ú1æI4CÞ,âÀ7�ÚCßUÞ¨9�?67¨9$<>Þ,ÛsÚ#Ý�Þ�ë>7/Ý�58ÚC7/?C5�Þ¨9²ß$46Þmë><QÚ6Ú#Þ�ë>ë>Û$464C5�9$ç��GæIÞ,41<>ý�7¨â²ß$Ý»<)�#7/?�4}7�?C<OÚ�ß$46Þ¨ßUÞ¨4C?C5�Þ¨9s7¨Ý�?CÞ
ßs7¨4	?65�ë>Ý»<=9mÛ$âgÜU<>4�Þ,4�â�7¨Ú6Ú>è
	X9sÚ	Þ¨æY7/4�7¨Úa? Ù <QÚC<;5�3$<Q7¨Ú�ëQ7/9¹Ü¼<Êâ�7,3�<;ß$4C<Oëe58Ú	<;7�?�7¨Ý»Ý³í19sÞ¨9$<;Þ/æ+? Ù <>â ÚC<><Qâ�Úz9s<Qëe<OÚCÚ67/465�Ý»äÂ?6Þ�5�â²ß$Ý�ä¥Ú	?67�?6<;4C<O3�Ûsëb?65»Þ,9sÚ²5�9

ß Ù Þ¨?CÞ�3�<>?C<Qëe?CÞ,46Ú#? Ù 7/?07¨4C<�9s<Qëe<OÚCÚ67/465�Ý»äaÚ	<Qßs7/4}7�?6<Q3²Ümäa?C5�âa<OÚ�Ú Ù Þ,4	?0ëeÞ¨â²ßs7¨4C<O3a?CÞa÷ Ó;òQú%ÔxÕ}Ú	<Oë/è
	X9s3�<Q<Q3kím5»æz' 5»ç,9$<>4Oõ Ú¯ÚCÛ$ç¨ç,<QÚ	?C5�Þ¨9
à¯<>46<�4C5�ç Ù ?Oí,46<Q3�Û¼ëb?C5�Þ¨9�à�Þ,Û$Ý�3$9!õ ?¯Þ�ë>ëeÛs4¯7/?¯7/Ý�ÝUÛ$9�?C5�ÝU<>ý�ß¼<Q4C5�â²<>9�?C<Q46Ú1Ý»ÞmÞ¨ï�7/?1? Ù <�3$7/?67$è Ø0Ù <�Þ/? Ù <>4�?�à�Þzë>7¨ÚC<QÚ�ë>7¨9$9$Þ/?¯ß$46Þ¨ßU<>46Ý»ä
ÜU<p7/9s7¨Ý»ä�ÚC<Q3 à�5»? Ù Þ¨Û�?g7Ê3�<>?67¨5»Ý�<Q3�3�<QÚ6ëe465�ß�?C5�Þ¨9�Þ/æ¯? Ù <p7¨ß$ßs7¨467/?CÛsÚQè���Þ�à�<Qå¨<Q4Qíkç,5»å,<>9�? Ù 7/?�? Ù <�46<Q3�Û¼ëb?C5�Þ¨9�Þ/æ07ÊÚ	Ûsß¼<Q4CßUÞ,ÚC5E?65»Þ,9
5�9Ì? Ù <l�=ðz' 7¨9s3 î <>9$46Þ,ÚC<²? Ù <>Þ¨465�<QÚg3$<>ßU<>9s3$ÚzÞ¨9Â? Ù <�<>ým?C<>9�?z?CÞ à Ù 58ë Ù 5»?z5�9må¨Þ¨Ý�å¨<OÚ�â�7¨ë>4CÞ�ÚCë>Þ¨ß$58ë>7¨Ý»Ý�ä�3�58Ú�?65»9¼ëb?aÚC<>ß¼7/4}7�?C5�Þ¨9¼Ú
Þ/æ+â�7¨Ú6Ú	5�å¨<�ßs7/4C?C58ëeÝ�<QÚa5�9¥ßUÞ,ÚC5E?65»Þ,9¥ÚCßs7¨ë><¨í�5E?�à¯Þ¨Û$Ý83þÜU<ÊÚ	Û$46ß$465�ÚC5�9$ç�5»æ�å,<>46äÂ?C5�ç Ù ?�Ü¼Þ,Û$9s3$ÚaÞ¨9¥? Ù <ì46<Q3$Ûsëb?65»Þ,9þ?C5�â²<;5»9¥? Ù <OÚ	<
<eý�ßU<>465»â²<Q9,?}Ú=ëeÞ¨ÛsÝ�3�Ü¼<�3�<Q4C5�å¨<O3kèzé1å¨<Q9�5�9�7¨9�<>ýmßU<>465�âa<Q9�?+à�5»? Ù ßU<>4CæI<Qëb?�ÚCämâaâ²<>?C46äÊÜ¼<>?�à�<Q<>9�? Ù <a?�à¯Þ�à�5�9$ç,ÚQí!5�9�à Ù 5�ë Ù ? Ù <
ß Ù Þ¨?CÞ,9sÚ+<>9�?C<Q4=? Ù <²ß Ù Þ¨?CÞ�3�<>?C<Qëe?CÞ,46Ú=7�?+? Ù <pÚC7¨âa<z?C5�â²<>n�5�9�? Ù <²<eý�ß¼<Q4C5�â²<>9�?67¨Ý�4C<OÚ�?+æI4}7/â²<¨ík5»?�9$<><O3�9sÞ/?=9$<Që><QÚ6ÚC7¨4C5�Ý»äÊÜU<a? Ù <
ë>7,Ú	<�? Ù 7/?#? Ù <+ëeÞ,Ý»Ý87/ßsÚC<�<Qå¨<>9�?}Ú#7/Ý8Ú	Þ�?67/ï,<�ß$Ý87¨ë><�7�?#? Ù <�Ú67/â²<�?65»â²<�nOÌ�×�� ? Ù <�?C5�â²<�×=ÜU<eæIÞ¨46<�ë>Þ¨Ý�Ý�7¨ßsÚ	<�ë>Þ¨Û$Ý83kím7¨Ú15»9�? Ù <m�=ð.'
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