
 

Identifying codes in (random) geometric networks

Citation for published version (APA):
Müller, T., & Sereni, J. S. (2006). Identifying codes in (random) geometric networks. (Report Eurandom; Vol.
2006037). Eurandom.

Document status and date:
Published: 01/01/2006

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 13. Jan. 2025

https://research.tue.nl/en/publications/d264dfb7-887a-4842-ac25-36cdcff12e81


���������
	����	���� ����������	�� ������� ���"! #$�"���"! �%�
�&	'�(���%�*)+�"�&,"�.-
�0/1���%2 � 	'�3��45�6��78�"�9�;:<���=�>	?�"�@#

ACB=D.EGF=H�IKJL
MGMON�P�Q R=N F=SUTWVYXN DZF=HW[\E N S]V N^P_N S
Ea`

b�c=d'egfih0jke
lGmYnpo�npqCr�sktumuvkw�m�xyskt"w{z'mO|}sktu~�o��^�0n���m�xytus_q�|Zn�tuz?��z?o�o�o�z?w^o�skt�oYm�z?���^w{s_��sk�k��m�s@�^v?�kz�vxy�^w0��mun�s_w0vk�>��s��'vWmun�s_w��{z'm�z?��mun�s_w8o���o�m�z?q���l��{z?w\mun�x���n�w{����s��{z?o'�}�0t�o�m�n�w\m�tus��0�0��z?� m�s�qCs��{z?�xyvk�^��m%�0npvW�_w{s_oun�o%skx�q��0��mun���r0t�s���z?ououskt%o���o�m�z?q�oC�� '¡W¢��£�0vg�kzCtuz?��z?w�mu���"r0tus��kz?�¤m�sY��z3�^o�z'xy�^�¥m�svk�0�{tuz?o�o%mu�^n�o�¦\�{z?oumun�s_w��� g§��& ?¨i¢��3©�z�vWtuzCn�w\m�z'tuz?o�m�z?��n�wªmu�{zCoun�mu�0vWmun�s_wª|Z�{z'tuz«mu�{z�vWt�z?vYskx��s_q�q��0w0n��'vWmun�s_w skx%z?vk����o�z?w0ouskt�n�o3q�s��{z?�p��z?������v��0n�ou~�¬�mu���0o�|}zY��s_w^oun��{z't«n��{z?w\mun�xy��n�w0���s��0z?o.xysktZmu�{z��'��vkouo.skx�0w^n�m.�0n�o�~��kt�vWr^�^o'�}®¤n�w0n�q�n�oun�w{��mu�{z�o�n�¯'z°skx&vkw<np�{z?w�mun�x���n�w{�C��s��{z�n�o±8² �O��s_q�r^��z'm�z°z'�kz?w�xyskt
�^n�r�vWtumun�m�z³�kt�vWr^�0o°�´¨�¢���µ6n�t¶o�m'��|Uz°n�q�r0tusg�kz�mu�0npoUt�z?ou�0��m>����ou�{s�|Zn�w{�mu�0vWm>mu�{z³r0tusk�^��z?q·tuz?q�vknpw0o ±¸² �O��s_qCr^��z'm�z�x�skt>�^n�r�vWtumun�m�zZr���vkw0vWt>�0w0n�m}�0n�o�~«�kt�vWr^�^o'�&¹.�{z?w£�|Uz3vk�0�{tuz?ouo>mu�0z°¦\�{z?oumun�s_w�skx=mu�{z°z�º{n�o�m�z?w0��z�skxvkw"n��0z?w�mun�xy��n�w{�«��s��{z�xyskt.t�vkw^�{s_q»�0w0n�m>�^n�o�~�kt�vWr^�0o?��µ{t�s_q¼v�r^t�vk��mun��'vk�&r�s_n�w\m�skx
��n�z'|°�9mu�^n�o°��sktutuz?our½s_w^�0o�m�s<mu�0z��'vko�z�|Z�{z?w�ouz?w0o�skt�ovWtuz<t¶vkw0�{s_q���� mu�{tus�|Zw�s_w�v�r^�pvkw{zk�8©�z��{z't�n��kz<mu�{z<r0t�sk�^vW�^n���n�mO��mu�^vWm�mu�{z'tuz<z�º�n�oumuo�vkwn��{z?w\mun�xy��n�w0�"��s��{z�vko3v<xy�^w0��mun�s_w�skx
mu�0z�t�vk�0np�0o°skx
mu�{z��0n�o�~�o'��¹.�{z�tuz?ou�0��muo�sk�0muvkn�w{z?� vWtuzn�w¾ou�0vWt�r¿��s_w�m�t�vkoum"|Zn�mu�5mu�{s_ouz���s_w0��z't�w0n�w0��t�vkw0�{s_qÀ�kt�vWr��0o"n�w�mu�{z�Á�t��6Âs_o�vkw0�ÄÃ�Åz?w���nqCs��{z?�&�´Æi¢��

Ç�È6É_Ê�ËÌ*Í�ÎaÏ�Ì6ÐgË6Ñ\Ð?ÎaÒaÊ�Ð?ÓÔÓÖÕ°Ëa×_Ñ_Ñ�ÍgÎaÒaØ�Ù3ÚWÕ�ÒGÉ_Ø.Û¥×�ÎaÍ�Ñ\Ø�Ð?Ü�Ñ�ÎaÍgÝ�Ø¶Þ�Ò�ß�à�á<âWãká<ä³ã�å�æ�ç^à?èé Û¥×_ÎGÍgÑ�Ø¶ÐgÜ�êëÜ�ËOÒaÊÖÒa×kÒGØ°ì�ÍgÎ�íiÒaÍkÞ�É�Ð�Ë�ÒGÊÔÞ¶Ë�î�Û9ï�ð�ñ�ò�ó
ô}õ�öu÷�È�Ø¶Þ�É�Ü_ÊÔÞ¶Ð?Ó=ï&Ü_ÊÔøgØ¶ÎGËaÊùÒ�ÕYÛ¥ÊÔÜ�ÙkÉ�Í'øgØ�Ü^÷½ú�èûô%è�ü=Í�ýYþ_ÿ���÷þ������³õ�ü�Û9ÊÖÜ�Ù_É_Í'øgØ¶Ü0÷_È6É_Ø
ò&Ø�ÒaÉ_Ø¶ÎaÓ�Ð?Ü�Ù�Ë�è¥Û��
	�Ð?ÊÔÓ
������������������������������_è� êëÜ�ËOÒaÊÖÒa×kÒGØ*ì�Í�Î�È6É_Ø¶ÍgÎGØuÒGÊÔÞ¶Ð?Ó �*Í�	�Ñ_×kÒaØ¶Î�í_ÞuÊÔØ�Ü�Þ�ØUî�ê�È6êOöu÷"!�ÐgÞ�×_ÓÖÒ�Õ}Ígì�õ�Ð'ÒGÉ_Ø#	�Ð?ÒaÊ�Þ�Ë½Ð?Ü�Ù.ú9ÉWÕWËaÊ�Þ�Ë¶÷��*É\Ð?ÎGÓÖØ�Ë^ï&Ü�ÊÖø�Ø�Î$�ËaÊùÒ�Õ�÷iõ�ÐgÓÖÍiË�ÒGÎGÐgÜ�ËaÏ�%Ø=ò&%Ð�	('Ø¶ËOÒ)%*�+ þk÷\ÿgÿ-,.���.ú9ÎGÐ�/g×_Ø�÷��10�Ø�Þ�É°ðØ�Ñ_×�Ú_ÓÖÊ�Þ?è£È6É_Ê�Ë9Ðg×kÒaÉ�ÍgÎ¥Ê�Ë*Ëa×_Ñ_Ñ�ÍgÎaÒaØ�Ù�ÚWÕZÒGÉ_Ø�Û¥×�ÎaÍ�Ñ\Ø�Ð?ÜÑ_ÎGÍ?Ý�Ø�Þ�Ò�ß�àuá"âWãkáªä%ã\å^æiç^à?è�Û��
	�ÐgÊÖÓ
��2��������43"��2�5�6 783�9��:3-���83"9��<;���è
=



> ?A@CB.D.EGFIHIJKBML�EN@
lG�0z?w�mun�xy��n�w{�Z��s��{z?o6vWtuz
�0o�z?��n�w�o�z'�kz't�vk��vWr0r^��np�'vWmun�s_w0o'�9¹Z�{z'�°|}z'tuzU�^t�o�m6n�w�m�t�s��0�^��z?�°xyskt=x vk�0��m�0n�vW�_w{s_o�n�o6skx£q3�0��mun���r0tus���z?ouo�skt&o���o�m�z?q�o%�� '¡W¢����^�0mmu�{z'�«r0tusg�kz?��m�s���z
�0o�z'x �0�{n�w«skmu�{z't}vWtuz?vko'�n�wªr^vWtumun��'�^��vWt³��s��'vWmun�s_w��0z'm�z?��mun�s_w�n�w��0vWt�o��¤z?w\��n�tus_w0qCz?w\muo��� ?¨��& g§��PO0� ?Æi¢��RQ��{t�o�mu�^�{�<n�oqCskmun��WvWm�z?�����«mu�0n�o&�pvko�m�vWr0r^�pn��'vWmun�s_w£�®"skt�zZr0tuz?�'npo�z?���k�_|Zn�tuz?��z?ouo&ouz?w0o�skt�o�m�z?���0w{s_��sk�k��q�vW~kz?on�m�r�s_ouo�n��^��z>m�s«n�w0o�muvk���^ouq�vk�����{z'��np��z?oUn�w�z�º�npo�mun�w{��npw{x�t¶vko�m�t��0��mu�{t�z
mu�0vWm}�'vkw�xyskt�q1v�w{z'ma|Usktu~½�
S w«n�q�r½skt�muvkw�m6n�ouou�0z�xysktmu�{z?o�z
w{z'mO|}sktu~�o6m�s��½z}z"T��'n�z?w\m&n�o=v³xy�0w^��mun�s_w0vk����s��'vWmun�s_w��0z'm�z?��mun�s_wo���o�m�z?q��^në�´zk���{mu�0z�vW�^n���n�mO��m�s��{z'm�z't�q�n�w0z³mu�0z���s��'vWmun�s_w0o
skx=skmu�{z'tZr�vWtumun�z?o'�®¤vkw����{z?ou��t�n���z?�3o���oum�z?q�o6vWtuzU��vko�z?��s_w�mu�{z>��s_w0��z'r0m6skx0r^tus?º{n�q�n�ma������vko�z?�3�0z'm�z?��mun�s_w£�_n�w|Z�0n��¶�3�^o�z't&��s��'vWmun�s_w«n�o=r0tusg��n��{z?�3���3v�w{z?vWtuz?o�m&ouz?w0o�sktKUëtuz'xyz'tuz?w0��z?onpw0�'���0�{z³�� �V{�{ �W���V��{ �Xi¢ZYk�
S o�w0skm�z?��n�w �� ?¨W¢��¥ou�0����ou��o�m�z?q�o³vWt�z�w{skm��{z?oun��_w{z?�¤xyskt�tusk�^�0o�muw0z?ouo'��¹9s�|}vWt¶��mu�0n�o%z?w0�£�¥vw{sg�kz?��xyt�vkqCz'|}sktu~��0oun�w{�³n��{z?w\mun�xy��n�w0�%��s��{z?on�o*r0tuskr�s_o�z?�«n�wY�� ?¨W¢��6¹.�{z}¯'s_w{z
m�s��½z
��s��kz'tuz?��n�o�0n���n��{z?��n�w\m�s«v«��w0n�m�z�o�z'm
skx*t�z'�_n�s_w0o'��z?vk���<skx9|Z�^n�������z?n�w{��tuz'r0tuz?ouz?w�m�z?������vCo�n�w{�_��z³r�s_n�w�m|Zn�mu�0npwªn�muo°��s_�0w0�0vWt��k��¹.�{z?w£�*mu�{z�r�s_n�w\muo°vWtuz�q�vWr0r�z?��m�s<mu�0z��kz'tumun���z?o3skx
v��kt�vWr^�£�6vkw0�vkw�z?�{�kz�n�o
vk�0�{z?����z'ma|Uz'z?w¤mO|}s��kz'tumun���z?o³n�x=vkw0��s_w0���Yn�x=mu�{z°��sktutuz?our½s_w^�0n�w{�«r�s_n�w\muo.n�wYmu�{zr^�\��ounp�'vk��ou��o�m�z?q�o&vWtuz.vW�^��z
m�s°��s_q�q3�0w^n��'vWm�zk�&¹.�{z>r0tusk����z?q n�o6m�s°�{z'm�z't�q�n�w{z>mu�{z.w{s��{z?o6s_w|Z�0n��¶��m�s�r^��vk��z
vkw0�«vk��mun��WvWm�zZo�z?w0o�skt¶o'�_ou�0�¶�«mu�0vWmz?vk����w0s��{z>n�o6|Zn�mu�0n�w°mu�0z.��s_q�q3�^w0n��'vWmun�s_wt�vkw{�kz3skx�v��0n\[½z'tuz?w\m%ouz'm%skx&o�z?w^o�skt�o'�.l�w"skmu�0z't%|}skt��0o'�½|}z�|>vkw�m³z?vk����tuz?ous_���ivW����z°r�s_oun�mun�s_wm�s���z°��sg�kz'tuz?�¤����v��^w0n�¦��{z³ouz'm.skxo�z?w0o�skt�o?�{|Z�0n��¶��vk����sg|%o
m�s�n��{z?w\mun�xy��n�m'�©5n�mu�"mu�0npo.vWr0r^��np�'vWmun�s_w�n�w"q�npw0�£�{vkw<n�q�r½skt�muvkw�mZnpouou�{z°n�o.mu�{z°x �0w0�0vkqCz?w\muvk�¥�'vko�z3|Z�{z?wmu�{z3vWt�z?vkoZskx&��s_q�q��0w0np�'vWmun�s_w<skxo�z?w^o�skt�o³vWtuz�tuz'r^tuz?o�z?w\m�z?�<�����0n�o�~�o
skx�{º�z?�<t¶vk�0n��0o'�>¹.�{zsk�0muvkn�w{z?���kt�vWr^��n�o�mu�0z?w�vC]8^`_
acb _Zd#egfih:j�kml\¬��_n��kz?w�v<o�z'mon»skx}r�s_n�w\muo�n�w�mu�{zCr���vkw{z�vkw0�v"�0n�oumuvkw0��z�mu�{tuz?o��{s_���CpCq ¡��*��z'morRstnvu:p�w��0z?w{skm�z�mu�{z�xys_����s�|Zn�w{���kt¶vWr^�£��¹.�0z��kz'tum�z�º�o�z'mn�oxnC�&vkw0�@�0npo�mun�w0��m°�kz't�mun���z?oCvWtuzzy�s_n�w0z?������vkw z?�{�kz�|Z�{z?w{z'�kz't«mu�{zYÁ��0�'�pn��{z?vkw��^n�o�muvkw0��z��z'mO|}z'z?w<mu�{z?q n�o%��z?ouo%mu�0vkw{p�� S w����kt�vWr��¤n�ous_qCsktur^�0np��m�s�ou�0�¶�¤v��kt�vWr^�ªn�oZ�'vk�p��z?�<vN]|^m_
a
b _Zd#ecf�h}j�k~l�� S h���j ��_�d"jia�_<� ^0�{sktUvkwC�)�&�#�#b�b _
^�fk��skx£v��^w0n�m&�0n�ou~3�kt�vWr���r¾npo�v°o�z'm.n skx�r½s_npw�muon�w"mu�0z3r^�pvkw{z�vk��s_w{��|Zn�mu�¤v��^n�o�muvkw0��z3mu�{tuz?ou�{s_�p�{p�ou�^���¤mu�0vWm�rRstnvu:p�w.��r����Uz'xysktuz��ks_n�w{�vkw��Yx �{tumu�{z'tg����z'm.�0o
xyskt�q�vk�������{z'�^w{zk�0npwYmu�{z��kt�vWr^��m�z't¶q�n�w{s_��sk�k�k��n��{z?w\mun�x���n�w{�«��s��{z?o'�

� n��kz?w�v��kt�vWr^��r���stnAu��ow¶����z'm ��s
�8w6�0z?w{skm�zZmu�{zo�"�\��d"�#bo^�)_\f l8�#� ]8h#l8����b³skx�mu�{z.�kz'tum�z�º
�^�=mu�0vWm3npo�mu�{z�ouz'mR������n ¬��~�����R��� ���`�_� S ou�{�^ouz'mo¡ skx�n n�o3�'vk����z?��v��#��b��'��µ{sktz'�kz'tu���kz'tum�z�ºN�{�¢n��^mu�{z&d#l|j�b�� £@skxv�Ys_w<v���s��{zx¡ npo�¤��`¥.s
�8w.¬¦� ��s
�4w�§¨¡«� S ��s��0z(¡n�o(�#� ©i�)h-_Z^�f�n�x&vkw0�ªs_w0���"n�xM¤��`¥Ms
�8w(ª��«�xyskt�z'�kz'tu�<�kz'tum�z�ºC�¨��nC��lGm³npozd��$k8jih}jia�_
^�f�n�x�vkw0�s_w0���"n�xG��x�skt�z'�kz'tu�¤r^vkn�t�skx��0npo�mun�w0��m%�kz'tumun���z?oRs
��u:�4w¶��¤��`¥Ms
�Pwxª�¬¤��`¥.s
�8w¶� S ��s��0z�|%�0n����ªn�o��sg�kz't�npw{��vkw0�"ouz'r^vWt�vWmun�w{��npo.�'vk����z?�C_<b��)^~a�_ -® _Z^�f_�lGmYnpo�w0skmY�^vWt���m�s�o�z'z�mu�0vWm"v �kt�vWr^�5�0vko�vkw5n��{z?w\mun�xy��n�w0� ��s��{z�n�x�vkw0��s_w0���¸n�x°mu�{z�'��s_o�z?� w{z?n��_�\��s_�{t��{s�s��^o�skxZvkw\��mO|}s��kz'tumun���z?oCvWtuzY�0n�o�munpw0��m�¯ n�x>mu�{z'tuzYvWtuz�mO|}sª�kz't�mun���z?o|Zn�mu�3mu�{z
ouvkqCz
�'��s_o�z?�«w{z?n��_����s_�{t��0s\s��£�gmu�0z'�3�'��z?vWt������'vkw0w{skm6��z}ouz'r^vWt�vWm�z?�£��vkw^�3skmu�0z'tu|Zn�o�zmu�{z�|Z�{s_��z�o�z'm�skx&�kz'tumun���z?o�n�o³vkw�n��{z?w\mun�xy��n�w0����s��0zk��¹Z�\�0o?�½�{z'm�z't¶q�n�w0n�w0��|Z�{z'mu�{z't�v��_n��kz?w�kt�vWr^� vk�0q�n�muo«vkw n��{z?w\mun�xy��n�w0�<��s��0z�n�o3z?vko��k�°Q�w mu�{z���s_w\m�t�vWtu�k��q�npw0n�q�n�o�n�w{�Ymu�{zYoun�¯'z�skxvkw¿n��{z?w\mun�xy��npw{� ��s��{z�n�w¾vkw¿vWt��^n�m�t�vWtu�8�kt�vWr^�¿n�o ±¸² �O��s_qCr^��z'm�zk��z'�kz?w¾|Z�{z?w5tuz?oum�t�n���m�z?�m�s��^n�r^vWtumun�m�zY�kt�vWr^�^o<�´¨i¢.¯ x�skt ±¸² �O��s_qCr^��z'm�z?w{z?ouo�tuz?ou�0��muo�tuz'�_vWt��0n�w0���0n�tuz?��m�z?���kt¶vWr^�0o'���s_w0ou�0��m��±X�¢��l�w�mu�{z³w{z�º�m}o�z?��mun�s_w£�\|Uz�o�m�tuz?w0�_��m�z?w�mu�0n�ot�z?ou�0��m&���Cou�{s�|Zn�w{�°mu�^vWmUq�n�w^n�q�n�ounpw{�Zmu�{z³oun�¯'zskx.vkw�n��0z?w�mun�xy��n�w{�"��s��{z�n�w vkw�vWtu�^n�m�t�vWtu���0w0n�m°�^n�o�~ª�kt�vWr^��npo ±¸² �O��s_qCr^��z'm�zk�z'�kz?w |Z�{z?w

²



tuz?o�m�t�np��m�z?��m�s��^n�r�vWtumun�m�z�r^��vkw0vWt.�^w0n�m
�0n�o�~��kt�vWr^�0o?�l�w"mu�{z��pvko�mZo�z?��mun�s_w¥�^|}z°r�z'tux�skt¶q]t�vkw0�{s_q$vkw0vk����oun�o'�{����o�mu�0�{��n�w{�Cmu�{z�z�º�n�oum�z?w0��z�skxvkwn��{z?w\mun�xy��n�w0�Y��s��{zYn�w�t�vkw^�{s_q �0w^n�m��0n�ou~¤�kt�vWr��0o'¬«��s_w0oun��{z't�v<o�z?¦��{z?w0��z�skx
�kt�vWr^�^ogstrc³`w$³sk�0muvkn�w{z?��vko£x�s_�p��sg|Zo?�1´=s_n�w\muo�µ·¶"u:µR¸iu"¹"¹"¹�u:µ ³ �»º ¸ vWtuz&r�n��u~kz?�3vWm¥t�vkw0�{s_q"��në�ûnë�û�¥��vk�'��skt¶�0n�w{�m�s¤o�s_q�z�r0tusk��vW�^n���n�ma�¤�0npo�m�t�n��^�0mun�s_w½¼�s_w º ¸ �6vkw0��rc³ªnpo°mu�{z��kt¶vWr^��|Z�0s_o�z��kz'tum�z�º�ouz'm3n�o
��µ·¶�u:µR¸ u"¹"¹"¹�u:µ ³ �_��|Zn�mu��vkw�z?�{�kz%��z'mO|}z'z?w�ma|Us��kz'tumun���z?oUn�x£vkw0�Cs_w0���Cn�x½mu�{zZ��skt�tuz?o�r�s_w0�0n�w0�r�s_n�w�muo���n�z�vWm��0n�o�muvkw^��zª��z?o�o�mu�^vkw�p`s
¾1w�n�w�mu�{zªr^��vkw{zk�.|%�{z'tuzª|Uz�vkouou�^qCz�mu�0vWm·p4s
¾1w�n�ov�o�z?¦��{z?w0��z�skxC�0n�oumuvkw0��z?o'�]l�w¾xy�^���³�kz?w{z't�vk��n�ma�k�°vkw��¾�¶�{s_n���z�skxx¼5mu�0vWm<�^vko"v���s_�0w0�{z?�r0tusk�^vW��n���n�ma�@�0z?w0oun�ma��xy�0w^��mun�s_w¸npo�vk�p��sg|}z?�£��¿Zs�|Uz'�kz'tg�³|}z�ou�0vk���%tuz?o�m�t¶n���m�s_�0t�o�z?��x�m�s@mu�{z�0w0n�xyskt�q �0npo�m�t�n��^�0mun�s_w�s_w � ¡8u? �¢ ¸ xyskt�mu�0z<ouvW~kzªskx³t�z?vk�0n��^n��pn�mO�k�IÀ&z'm'�Zmu�{z"tuz?ou�^��muo��'vkw¸�½zz�º�m�z?w^�{z?�@m�s�skmu�{z't��0n�oum�t�n��^�{mun�s_w£�=n�xZw{z'z?�{z?�£� ¹.�{zYtuz?vk�{z't�npo3|}z?����s_qCz?�@m�s���s_w^ou�0��m"�� )Ok¢vW��s_�{m%t¶vkw0�{s_q �kz's_qCz'm�t�n��«�kt�vWr��0o'��©�zCou�0vk���*r0tus��kz�mu�^vWm�w0s�n��0z?w�mun�xy��n�w{����s��{z?o³z�º�npo�m%xysktt�vkw0�{s_q �0w0n�m*�0n�o�~³�kt�vWr^�0o?��mu�0vWm6n�o9mu�{z�r0t�sk�^vW�^n���n�mO�³mu�0vWmvr ³ �^vko*vkw�n��{z?w\mun�xy��n�w0�>��s��{zUm�z?w0�0om�s�¯'z'tus°vkov¾Ym�z?w0�0o6m�s°npw{�^w0n�ma�k�1Á%skmun���z.mu�0vWmmu�^n�o=�½z?�^v?��n�s_�{t��s_qCr^��z'm�z?���3�0nÂ[�z't�o=xytus_q |Z�0vWm�0vWr0r�z?w0o³|Zn�mu��mu�0z�Á&t��Âs_o��OÃYÅz?w\��n&q�s��{z?�&x�skt°t¶vkw0�{s_q �kt�vWr^�^o'¬°vko�ou�0sg|Zw�npw��´Æ�¢��*n�x1Ã vkw0� �Ä�Ã���skmu�CvWtuzZvWm���z?vko�m�Å�Æ±Ç:È|Æ±Ç:È ³Æ±Ç:È ³ �_mu�{z?w�vk��qCs_o�mz'�kz'tu�«�kt�vWr��Cn�wRÉ ³�Ê Ë vk�0q�n�muovkw�n��{z?w\mun�xy��n�w0�
��s��0zk�^vkw0�Ymu�{z�q�n�w0n�q��0q oun�¯'z�skx6ou�0�¶�"v���s��{z�n�o>z?¦��0n��Wvk��z?w\m
m�s ¸ Æ±Ç:È ³Æ±Ç:È"Ì ¶$Í Ì Ë�Î}Ï Ì ¶:Ð Ë�Ñ�Î:ÑZÑ �
Ò ÓÔENÕ ÖI×�ØzÙ°L�BÛÚ
®<npw0n�q�n�o�n�w{�<mu�0z"oun�¯'z�skx�vkw�n��{z?w\mun�xy��npw{�ª��s��{z<npo ±8² �O��s_qCr���z'm�z<xyskt�vWtu�^n�m�t�vWtu����n�r^vWtumun�m�z�kt�vWr^�0o3�´¨�¢��&©�z�z�º�m�z?w0��mu�0npo>tuz?ou�0��m
m�s�vWtu�^n�m�t�vWt���r^��vkw^vWt
�^n�r^vWtumun�m�z��^w0n�m
�0n�o�~��kt�vWr^�0o?�
ÜÞÝ1ß|à f ß|á âäã l8�å"� �Z�\� £v_
^�fzk~h:���)�æ�)�ç_Zd ±8²xè �#� ��k~�æ�"aé��êlëÁ�¤�¹ S Á�ì>ÁZ¬Píîk~�\j ^~j hR�)_ïk8j h)a�_�aé�o]8^`_
aðb _Zd#eÞfih:j�kml»räji^~b·j�k4��d�_�a�_Z©i�o_
^maé�tf|�)h�ñ�ò
ó�ô Áð¤�¹
l�Q�Á3¬õo���-dcröl|ji© �(j ^C_<b��)^ma�_ -®�_
^�f»����b��x�}Kd�_æ÷��ojiað�R��d-aÛñðø

S oUn�mU|Zn����^vWr0r�z?vWt}n�w�mu�{z%r^tus\skxG��mu�0z%r0t�sk�^��z?q n�o ±¸² �O��s_qCr^��z'm�z³z'�kz?wYn�x¥vkw�z?q3��z?�0�0n�w0�skx�mu�{z¤�^w0n�m��0n�ou~ �kt¶vWr^�8n�o��_n��kz?w£�¿¹.�^n�o�n�o�n�qCr�sktumuvkw\m�oun�w0��z¤�{z'm�z't�q�n�w^n�w{��|Z�{z'mu�0z't�vkwvWtu�^n�m�t¶vWtu���kt�vWr��"n�o
v��0w^n�m
�0n�o�~��kt�vWr^�"n�o ±¸² �O��s_qCr^��z'm�z��±ùi¢��
¤�s«vko>m�s«r0tusg�kz�mu�0npo�mu�{z'skt�z?q��{|Uz�ou�^vk���^w{z'z?��ma|Us���z?q�q�vko'� � n��kz?w�v3�kt�vWr^�{r��0�'vk���½vkw

l|j ^~b4�\�.skxúr vkw\��n�w^�0�0��z?�Yr^vWmu��skxAr |%�{s_o�z��kz'tumun���z?o%vk���¥�0vg�kz��{z'�ktuz'z�mO|}s�n�wNr��
û ß8á�á hGüþý � ^`d�_<b��)hgji^`®�f�h}j�k~lCrþ£v_�a
l°j ^�l|j ^b8�\�oÿ ¬¦� �|¶:�i¸Û¹"¹"¹�� ��� �}&� h:b��"h�¨iñN)� h
jgk8��d-_
a�_
© �{_
^maé�tf|�)hxñ�ò°õ(�)^~��aé�N�)®�� a
l8�·^�"_Âfil8���i]|h{�}o�|¶»_Z^�n�strKw��Þ���i¸���ò ã l8�"^	�Þj ^`®
_�b��)^ma�_ �® _
^�fN����b��o¡ �}Kr ��� ^matj _
^4d&jiaM�æ��j�d)aåùiñ�©i�)h)a�_��-�-dR�}cÿgò�
G�ih:�#� © �"h�� _ �¡ �#� ^~atj _Z^`d
���j���a���®oùiñ��}za
l8�)d"�Þ©i�)h)a�_��-�-dÞj ^~b�_ .� ��� �½¡��úa
l8�"^��½�¨¡Rò
� f à�à���� ¹.�{z°r^tus\skxn�oZ�\�"npw0�0�0��mun�s_w"s_w<mu�{z3r�s_oun�mun��kz�npw�m�z'�kz't�ñ½��mu�0z�tuz?ou�^��m
��z?n�w{��z?vkounp������{z?��~kz?�<n�x�ñ&�  W�ð¤�s{�{ou�0r0r�s_o�z%mu�^vWm
mu�{z�tuz?ou�0��m}n�o}m�t��0z³xyskt.vkw"n�w\m�z'�kz't ñoÄ@ ��¿ W�0vkw0����z'm�0o³r0tus��kz�n�m%xysktzñ½���9z'm�ÿ ��z«vkw��0vkw0�0��z3vko�n�wªmu�{zCo�muvWm�z?qCz?w\m�skx�mu�0z«��z?q�q�v��¥vkw0�G¡ vkwn��{z?w\mun�xy��n�w0����s��{zCskx r���¹.�{zC�kz't�mun���z?o��|¶�u:�i¸ u"¹"¹"¹�u:� � Ì � Ð�¶ Ñ xyskt�q vkw��0vkw0�0��z(ÿú¶°skx r«�*vkw0�mu�{zC�kz'tumun���z?oz� � Ì � Ð�¶ Ñ�Ï ¶ u"¹"¹"¹�u:� ��� xyskt�q vkw��0vkw^�0��zxÿ1¸«skx}skt��{z't�¨ s o�z'z�µ6n��_�{tuz" �w¶�R�}��mu�{zn�w0�0�^��mun�s_w��\�\r�skmu�{z?ounpo'�ú¡$��s_w\muvkn�w0o«vWmC��z?vko�mxù4s<ñ»Ä¿ �w°�kz'tumun���z?o«skx�ÿA¶?� S o3mu�{z�tuz?ou�0��m3n�om�t��{z«|Z�{z?w¢ñ�n�o³s_w{zk�Û¡ ��s_w�muvkn�w^o°vWm°��z?vko�m�mu�{tuz'zC�kz't�mun���z?o�skxåÿ�¸W�3¹Z�{z'tuz'xysktuzk�1¡ ��s_w\muvkn�w0o

�



������ � �� !��"$#&%' # '�(� #
)+*�,.-0/21 =.354 1$687.9;:<7.=2*?>@*�7.AB7DCFEG*?A	>H7;E ¶JI A0KLE ¸ *�AM>@N01O:0/@7�7PC+7PCFQR189S9 I ²UT

V�W X W VZY
[�\
V^]X \

[�_X _VZ\[ Î

` Î
[@WV ÎX Î

`�\
V^a
`�a VZb

V _
`HW

` ]` _
` Y

`�b

)c*�,.-d/@1 ²U3fe N01hg I /2* IPi0j 1lk^, I K0,.1l>J7PC+7./2K01$/�Cm7.-0/ T
vWm���z?vko�m�ùiñ"�kz'tumunp��z?o�skxúÿC�°®"skt�z'sg�kz't?�9n�xA¡ ��s_w\muvkn�w0o³z�º{vk��mu���½ùiñ<skx&mu�{z?ouz��kz't�mun���z?o'��mu�{z?wn�m
��s_w�muvknpw0o
z�º{vk��mu���{ù4s<ñÞÄ� �wU�kz't�mun���z?o.skxÛÿA¶.vkw0�Ymu�0tuz'z��kz'tumun���z?oZskx�ÿ�¸i�ð¤�s{�0n�x9npw�vk�0�0n�mun�s_w
� ��� ��¡«�6mu�{z?w°� � Ì � Ð�¶ Ñ ��¡C�6o�n�w0��z�n�m3n�o�mu�{z�w0z?n��_����s_�{t�skx � � Ì � Ð�¶ Ñ�Ï ¶ w{skm�npw ÿ�¸W�NÁZs�|°��0oun�w0��mu�0z°n�w0�0�0��mun�s_w��\��r½skmu�0z?oun�o>s_wNÿ ¶ �0|}z��{z?�0�0��z�mu�^vWm5�¨�¨¡C�0vkoZ�{z?o�n�tuz?�£� n
¹.�{z°w0z�º�m.��z?q�q�vC�{z?vk��o
|%n�mu�Ymu�{z�r0tuskr�z'tuma��skxv«r^vWtumunp�'�0��vWt
�kt�vWr^�¥�0�'vk����z?��v»© j h�_<j��"�\� è

f�j�b�f��"a �
o ßqpRrts e sZàdrvu S © j h-_�j��"�\� è f�j�b�f|�"aA�}�� h}b��)hcw���o�z'z%µ6n��_�{t�z W�xysktUvkw�z�º{vkqCr^��zk��n�omu�{z%�kt�vWr^�x ��stnvu��(w>|Z�0z'tuz
y n ¬¦� ÿ��·� ��z |Zn�mu�

ÿ ¬¦� ����¶�u:�~¸ u"¹"¹"¹�u:�U{���u
� ¬¦� ���|¶�u:�i¸ u"¹"¹"¹�u:�|{���u%vkw0�z ¬¦� �~}8¶"u��i¶�u�}�¸�u���¸ u"¹"¹"¹�u�}�¸^{�u���¸^{����

y �1¬¦� �K¶��·� ¸ú������|Zn�mu�
��¶(¬¦� �l��¸^�
Ð�¶����}u? �������w~�M�¨�l��¸^�
Ð�¶��|�}u? �������wm��u
� ¸ ¬¦� �l��¸^����� Ï ¶�u? �������w~�M�¨�l��¸^���|�}u? �������wm��u³vkw0�
��� ¬¦� �l�~��}��ëu? ������ W$w~��¹

ÁZskm�z3mu�0vWm.xyskt � ¸ �{|}z�o�z'm � { Ï ¶ ¬¦� � ¶ �
û ß8á�á hB� ý � ^`d�_<b��)hgj·f�h}j�k~lCr ��� ^matj _
^`_
^�fGj¨©�jih�_<j��)�æ� è f�j�b�f���a+x j dgj ^�_Z^~bi]4�-��b¨d-]`� è
fih:j�kml|ò��m]�k�k8��d"�z�R� h���� ©i�)h�a
l|jiaå� ^`��®(a
l4��© �"h-a�_<���)d��}MÿG�o� ��j ^»l|j ©i��^�"_Âfil8���i]|h�d��i]8a
d-_�b��
�}Jx�ò ã l8�)^	� j ^m®�_<b��"^ma�_ -® _Z^|fN�#��b��Þ¡ �}�r �#� ^~atj _Z^`dxjiaM�æ��j d-aúù$w�© �"h-a�_<���)d(�}JxIò�
G�ih:� è
� © �"h��M_ �¡þ��� ^matj _
^4d&���j���a���®&ù$w°©i�)h)a�_��-�-d(�:�x��ða
l4�)^��"_
a
l8�"hcÿ���¡ j ^~bx� §¨¡���«D�.� h
����¡äji^~b(ÿ�§{¡î�î«4ò

�



� f à�à���� ì>��z?vWt����k��vkw���n��{z?w\mun�xy��npw{�}��s��{zå¡�skx4r�q3�0oum¥��s_w�muvkn�w¥��xyskt¥z'�kz'tu�J�å�½��  u#W|u"¹"¹"¹ u#W$w~�_�vWm���z?vko�mCs_w0z"�kz'tum�z�º�vkqCs_w{��}��ëu��~��o�s vkoCm�s���sg�kz't�}��G��©�z¤vkouo�z't�m�w{sg| mu�0vWm'�Uxyskt�z'�kz'tu��Þ� ��  u#W|u"¹"¹"¹�u#W$w~�_�&vWm3��z?vko�m3s_w{z�w0z?n��_����s_�{t�skx5� � �0nÂ[�z'tuz?w\m°x�t�s_q�} � q3�^o�m���z?��s_w{��m�s¢¡«�
Q³mu�{z'tu|%n�o�zk�R�~�³vkw0��}��%vWtuz�w{skm«o�z'r^vWt�vWm�z?�¥�Uoun�w^��z�mu�{zYs_w0�����kz'tumun���z?o«skx�¡ npw ��s��~�éw3vk��o�s��z?��s_w{�«m�s ��s�} � w¶�ú¿%z?w0��zk��mu�{z°w\�^q���z't.skx=�kz'tumun���z?oZskxA¡ n�w�x n�o
vWmZ��z?vkoum�ù$w��

¤��{r^r½s_ouz�w{s�| mu�^vWmg¡$��s_w\muvkn�w0oCvª�kz'tum�z�º@skx ÿ vkw0�@v¤�kz'tum�z�º@skx�� ��¹.�{z?w£�6����mu�{zr0tuz'��n�s_�0o=tuz?q�vWt�~��_sk��o�z'tu�kz
mu�0vWmmu�{z't�z.q3�0oum=z�º{n�o�m&npw0�0n���z?o<��u��iu#ñ�ou�0�¶�«mu�0vWmv���v�¨¡C�i���z�¨¡vkw0��� � n�o
vk��yuvk��z?w�mZm�sC�½skmu�·�U�=vkw^�·���_�å¤�mun����½����mu�{z�r^tuz'��n�s_�0o>vkouo�z'tumun�s_w¥�{mu�{z'tuz°vk��o�s«z�º{n�o�mvkw@n�w0�{z�º ñP�zª� ñ½�m�sk�kz'mu�{z'tC|Zn�mu� n�w^�0n���z?o����Zu����Uou�0�¶� mu�0vWmÞ� ��� � ¡C��� ��� � ¡ vkw0��� � � n�ovk��yuvk��z?w�m&m�s��½skmu�(� ��� vkw0�(� ��� s �{z?w0��zk��vWm���z?vko�ms_w{zZskxU�m��u�����npo�0nÂ[�z'tuz?w�mxytus_q �=vkw0����w¶�A�>�{mmu�{z?w£�0mu�0z3w��0q���z't.skx6�kz'tumunp��z?oZskxú¡1n�w{�ö�·ÿ1q��0o�mZ�½z3vWm%��z?vko�m�w�¡¿ W�^|Z�^n����"��s_w^�'���0�{z?omu�{z�r0tus�skxG� n
� f à�à��.à�� ÜoÝ1ß�à f ß8á â¢� �¥z'm>�0o}s_�{mu��n�w0zZmu�{z�r0tus�skx£��z'x�skt�z%�ks_n�w0�«npw�m�s«�{z'muvkn���o?�Aì>s_w0oun��{z'tvkw�n�w0o�muvkw^��z¤£»�äs�¥�u:µCw�skxðù��ë¤ S ¹��£|%�{z'tuzh¥R�ös?¦¶�u^¦8¸�u"¹"¹"¹�u^¦.§�w%n�o�v�o�z'm�skx}�'��vk�0o�z?o�s��kz'tmu�{z�o�z'm3skx
�ivWt¶n�vW�^��z?o�µ �ä�~��¶�u��¸ u"¹"¹"¹�u�� ³ �_��©�z��'vkw vkouo�s��'n�vWm�z�m�s¨£¤v<�^n�r^vWt�mun�m�zC�kt�vWr^�©K��s_w0o�m�t¶�0��m�z?�ª�\�"muvW~�n�w{���kz'tum�z�ºªouz'mJ¥ �{µKvkw0�¤z?�{�kz?oJ���t¡ª�x�¢�gs�©¢w%n�xz?n�mu�{z't����M� ¡ª�skt � � � ¡ � ��´�� S Á S Ã�ù��ë¤ S ¹ npoZmu�{zxù��ë¤ S ¹ r0tusk����z?q»xyskt%mu�0z��'��vko�oZskx�vk�p�9n�w0oumuvkw0��z?oZxyskt|Z�0n��¶�S© n�o³r^��vkw0vWtg��lGw��� k '¢��¥n�m³n�o�ou�0sg|Zwªmu�0vWmK´+� S Á S Ã ù��ë¤ S ¹ n�o ±¸² �O��s_qCr^��z'm�zk�R¤�s{���s_w0oun��0z't.vkw"n�w0o�muvkw^��z�£�skxÛ´�� S Á S Ã�ù��ë¤ S ¹��µ6n�t�o�mC|}z¤o��0vk���
��s_qCr^�0m�zk�}n�w�r½s_����w{s_q�n�vk����mun�qCzk�Uv�r^vWtumun��'�^��vWtCz?q���z?�0�^n�w{��skx�©��
o�sW��'vk����z?�°�#�~ è � h)a
l|��f�� ^~j �å�"�R����b�bi_Z^�f_�
¹.�{z?w£�0|}z3��s_w^o�m�t��0��m.xytus_q n�m.v�r^�pvkw0vWt.�^n�r�vWtumun�m�z°�0w0n�m�0n�o�~��kt¶vWr^��r vk��s_w{��|Zn�mu� vkw z?q���z?�0�0npw{�¬«© ��o�mun��p��n�w r�s_����w0s_q�n�vk����mun�q�zk�=|%�0n���� �0vko«vkwn��{z?w\mun�xy��n�w0�³��s��{z
skx£oun�¯'z.vWm�q�s_o�m�vs�«©Cw=n�x�vkw0�Cs_w^���3n�xd£3�'vkw��½z.o�vWmun�o��0z?�£� S omu�{z
x �0w0��mun�s_w=�£m�s"��zCq�vk�{zCr0tuz?�'npo�zC��vWm�z't?�9n�o�r�s_����w{s_q�npvk��������s_qCr^�{muvW����zk�¥mu�0n�o³|Znp���=��n�z?�p�¤mu�0z��{z?oun�tuz?�tuz?ou�0��m'�

S ���~ è �ih-a
l|�#f�� ^~ji�1�)�&�#�#b�b _
^�f%skx®© n�o�v°r^��vkw^vWtz?q���z?�0�0npw{��skx0© ou�^����mu�^vWm&z?vk����z?�{�kzn�o.t�z'r0tuz?o�z?w\m�z?�<���"vk��m�z't�w^vWm�z��{skt¶n�¯'s_w�muvk�=vkw0�¤�kz'tumun��'vk�=��n�w{z3o�z'�_qCz?w\muo'�£vkw0�"z?vk�¶���kz'tum�z�º¤n�otuz'r0tuz?ouz?w�m�z?������v syr�s_ououn��������{z'�kz?w{z't¶vWm�z�w«tuz?��muvkw{�_��zk�>�'vk�p��z?��v��#�~k� S ���
�pn�w{z�o�z'�_qCz?w\muo'�n�w0�'���^�0n�w{�«mu�{s_o�z«vWm³mu�{z3r�z't�npqCz'm�z'tZskx&v���s?º��½vWtuz«vkouou�^qCz?�<m�sY��n�z�s_wª�pn�w{z?o
skx&mu�0z�n�w\m�z'�kz't�kt�n��I¯ ouz'zªµ6n��_�{t�z½W�� Á�vk����r^�pvkw0vWt��kt�vWr��¸�0vkoYou�^����vkw¸z?q3��z?�0�0n�w0�{�>vkw^�¸n�m��'vkw��½z��s_qCr^�{m�z?��n�w�r�s_����w0s_q�n�vk����mun�q�z��û§��& �ùi¢��gQ��^o�z'tu�kzCmu�0vWm'�*�\��ou�4T��'n�z?w�mu���¤ou�{�£�0n���n��^n�w{�Cmu�{z�kt�n��£��|}z��'vkw"z?w^ou�{tuz�z?w{s_�{�_�<o�r^vk��z°��z'mO|}z'z?w"z?�0�kz?o.xyskt.|Z�0vWm.xys_����s�|Zo'�

)c*?,.-0/21 �d35¯c° I 9S: j 1h7PC I±i 7 ° k�7./�>HN07.,P7.A IPj 189 i 1$K0K0*?A0, T
µ6n�t�o�m'�{t�z?q�vWtu~�mu�^vWm
z'�kz'tu���kz't�m�z�ºYskx=�{z'�ktuz'z�vWm.q�s_o�m
x�s_�0t>�'vkw<n�w0�{z'z?����z�tuz'r0tuz?o�z?w\m�z?��\��y��0oum}v�r�s_n�w\m'��vkw0�Yw{skm
v»s w{s_w��O�0z'�kz?w{z't�vWm�z?�~wUtuz?��muvkw0�_��zk¬&n�m>ou�4T���z?o>xyskt>mu�0n�oUm�s�vWtut�vkw{�kz

²



)c*?,.-0/@1 � 3�¯ 9 i 18K0K0*?A0,�7PC I g I /2* IPi0j 1lk^, I K0,.1l> I /@7P-0A0K ILi 7 °<TMe N01 i 7 j Kv68*�/26 j 18=O/@1$:d/@1$=21$A	>�>HNd1g.18/2>@*�6$18=�7DCFE´³�µ T
z?�{�kz?oCn�w0�'np�{z?w�m�m�sªmu�^n�o��kz't�m�z�º½�}o�z'z�µ6n��_�0tuz·X4s v�w¶��¹Z�\�0o?�|UzYou�{r0r�s_o�z�w{sg| mu�0vWmCvk���Umu�{z�kz'tumun���z?oZskxt¥�vWtuz°tuz'r^tuz?o�z?w\m�z?���\�Yr�s_n�w\muo'�©�z�z?w0ou�0tuzZmu�0vWm>z'�kz'tu���kz'tum�z�º����v�·µ n�o}tuz'r0t�z?o�z?w�m�z?������v�tuz?��muvkw{�_��zk�0o��4T��'n�z?w\mu���C�^n��o�s�mu�0vWm
v��WvWt�n�vW�^��z����_vk�{�kz'mfxO�¥skx¥skt¶�{z'tF¶ �'vkwY��zZz?q3��z?�0�{z?��s_w�n�muo�r�z't�n�q�z'm�z't?�\vko
ou�0sg|Zwn�w�µ6n��_�{tuz�O{�¹.�{z³z?�{�kz?o.vWt�s_�0w0��v3��sgº�· � vWtuz�qCs��0n��0z?��vko
ou�{s�|ZwYn�w�µ=n��_�{tuz�X4sy�w¶�0o�sCvko}m�sCz?w0ou�{tuzmu�0vWmZvkw<z?�{�kz3��s_q�npw{��xytus_q»v��kz't�m�z�º�¦��°tuz?vk���{z?o³vC�kz'tum�z�º¤skxÛÿ<�n�xt���A��¦��k�^vkw^�<vC�kz'tum�z�ºskxv���&n�x ���A�±¦��k�MÁ%skm�z�mu�^vWm'��xysktZz?vk�¶�<�WvWt�n�vW�^��z��_vk�{�kz'm�x¸�a��s_w0����mu�{z��kz't�mun���z?oZskxvÿ<�~�·����'vkw8�0vg�kz<w{z?n��_�\��s_�{t�o«s_�{muo�n��{zYskx�xO�G�>vkw^��z?vk���8skx³mu�0z?qK�'vkw8�0vg�kz¤vWm�q�s_o�m�s_w{z"ou�^���w{z?n��_�\��s_�{t?�

îpÐiö�ðØ¶Ùk×\ÞuÊÔÜ�/YøgØ�ÎaÒaÊ�ÞuØ�ËÍ?ìU¹ZÒaÍ�Ñ�ÍgÊÔÜiÒGË¶è îpÚ\ö=Û¥Ü�Ëa×_ÎGÊÖÜ�/ZÒaÉ�Ð?Ò=Ø�ÐgÞ�ÉØ�Ùi/gØ¤ÎaØ�ÐgÞ�É_Ø�Ë�Ð�ø�Ø�ÎaÒaØ�ýÍgìUºU»�Í�ÎR¼�»a÷_ÐgË6ÙkØ¶ËaÊÔÎaØ�Ù{è
)c*�,P-0/@1 ²U3�½ 7UK0*&¾¿6 I >H*�7PA0=J7PC�>HN01O189 i 18K0K0*?A0,S7DC+>@N01O1$K0,.18=�7PCFÀ T

Á%sg|°�0|}z°��s_qCr^�0m�z�mu�{z°��z?w{�kmu�Yskx=z?vk���<z?�{�kzk�0vkw0�Y|}z�ou�{�£�0n���n��{z
z?vk�¶�"z?�{�kz��\��r½s_npw�muo|Zn�mu�Yt�vWmun�s_w0vk�¥��s�skt��0n�w0vWm�z?oZo�sCmu�0vWm
y z?vk���¤z?�{�kz���s_w\muvkn�w0oZvCw��0q3��z't
skx=r�s_n�w\muo>|Z�0np����n�o.v�q3�0��mun�r^��z³skx6¨P��vkw0�y z'�kz'tu�YmO|}s�w{s_w��O��s_w0ouz?�'�{mun��kz�r�s_n�w\muo>s_w�vkw�z?�{�kz°vWtuz�vWm.�^n�o�muvkw0��z�vWmZ��z?vkoum° R¡�Wi¼�xyskto�s_qCz°�{º�z?��r�s_oun�mun��kz³t¶vWmun�s_w0vk��¼��
S ����mu�0z?o�z>r½s_npw�muo=vWtuz
vk�0�{z?��m�s�mu�{z}�kz'tum�z�º«ouz'm*skx�mu�{zU�kt¶vWr^�Rr¸|Uz
vWtuz>�^�0np���0n�w{�{��Á%skmun���zmu�0vWm.mu�0npo
o�m�z'r¤vk��ous��'vkw"��z��{s_w{z°n�w�r�s_����w{s_q�npvk����mun�qCzk�

Á



�9vkoum'�_|Uz
vk�0�«v�w{z?n��_�\��s_�{tªÂH�}m�s�z?vk�¶�C�kz'tum�z�º�¦��K�±¥zsymu�0n�o6�{s�z?o6w{skm6r0tuz'�kz?w\mmu�{z>�kt�vWr^�x�t�s_q �½z?npw{�3vC�0w^n�m}�^n�o�~��kt�vWr���o�n�w0��z�mu�{z��kz'tumun���z?o
skxª¥°�0vk���0z'�ktuz'z�mu�{tuz'z�w¶��¹Z�{z�sk�0muvkn�w{z?��kt�vWr^�Nr npo
v«r^��vkw0vWt
�0w0n�m>�^n�o�~��kt�vWr��£�0v«tuz?vk��n�o�vWmun�s_w�«© ��z?n�w{��sk�0muvkn�w0z?�Yx�tus_q mu�0z�r^��vkw0vWtz?q���z?�0�^n�w{�³|Uz
�^�^n���m=�\�«��z?w�m�t¶n�w{�°v��0n�ou~°skx�t�vk�0n��0o> lÃ W¿¡·¼�vWmz?vk�¶���kz'tum�z�º��&lGm&n�oqCsktuz's��kz't�^n�r^vWt�mun�m�zk¬*mu�0z³xys_����s�|Zn�w{�oW��O��s_��s_�{t�n�w0�3skxvrÄnpo}�'��z?vWt����Cr0tuskr�z't?�úì}s_��s_�{t³ ³mu�{z³�kz'tumun���z?o>skx<¥_�lGw¤z?vk�����WvWt�n�vW����z����_vk�{�kz'm'�£��s_��s_�{tC 3mu�{z3�kz't�mun���z?o³skxúÿ �{� �C�~}8¶"u�}�¸ u"¹"¹"¹�u�}�¸^{���vkw0�½W�mu�{ztuz?q�vkn�w^n�w{���kz'tumunp��z?o'�¥në�´zk���0�i¶�u���¸ u"¹"¹"¹�u���¸^{����9vko�m'��xyskt³z?vk�¶��r^vWmu�CÿC�£vk��m�z't�w0vWmun��kz?���<��s_��s_�{tC vkw0�¢W�n�muo³�kz'tumun���z?o�ou�0�¶�ªmu�0vWm�mu�{z«z?w0�{�kz'tum�z�º�vk��y�vk��z?w\m�m�s�v��kz'tum�z�ºªskxUv��WvWt�n�vW����z����_vk�{�kz'mn�o.��s_��s_�0tuz?�� W��vkw^��mu�{z°skmu�{z't³z?w0�{�kz't�m�z�º{W(¯ mu�0n�oZn�o
r�s_ououn�����z�oun�w0��z�z?vk�¶�¤ou�^���"r�vWmu�"�0vkoz'�kz?w"skt��0z't?�©�z�r0tusg�kz«w{s�|Ämu�0vWm�£��'vkw¤��z�ouvWmun�ou�0z?�<n�x6vkw0�<s_w0����n�xúr �^vkoZv���s��{z3skx&oun�¯'z�vWm�qCs_o�mvs�«©½w¶�½�{z'�^w{z?����z?��s�|°�Uµ0skt%z?vk�¶�ª�'�pvk�0o�z�¦���mu�{t�z'z°r^vWmu�0o'���{z?w{skm�z?�¤�\�oÃ �� x�skt��ð�G��  u#W|u#ù��_�
y�s_npw�mu�{zY�kz'tum�z�º�¦���m�s�mu�{zY��sktutuz?our½s_w^�0n�w{�ª��n�m�z't�vk��o?�¨�9z'm�Ä �� ��z�mu�{z�w��0q���z't�skxZn�w\m�z't�w0vk��kz'tumun���z?oUskx�mu�{zZr^vWmu�KÃ �� ¯ w{skm�zZmu�^vWm�z?vk���ÅÄ �� n�o�skx½mu�0zZxyskt�q1¨�Æ³xysktUo�s_qCzZr½s_o�n�mun��kzZn�w\m�z'�kz'tÆc�ÇÆ�s���u��|w¶�M¤�z'm

vs «©½w>¬¦� W�¾¿¶È¡�¶È¡  W
§É�@Ê1¶ Ä ¶� ¡�Ä ¸� ¡�Ä �� ¹

¤��{r^r½s_ouz°�0t�o�m%mu�0vWmJ£��'vkw¤��z�ouvWmun�o��0z?�¥�½vkw0�ª��z'm��0o³��s_w0o�m�t��0��m�vkwªn��{z?w\mun�x���n�w{����s��{zR¡skx
oun�¯'z�vWm3q�s_o�m�vs «©½w¶��µ{skt�z?vk��� �ivWt�npvW�^��z¤���G�9mu�{z��kz'tumun���z?o3skxMÿ<�
vWtuz�vk�0�0z?��m�s½¡]n�x+�U�n�o�m�t��{zk�=vkw0��mu�{zC�kz'tumunp��z?o°skx.���>vWtuz�vk�0�0z?��m�s½¡ skmu�{z't�|Zn�o�zk�C©�z�vk�po�s"vk�0��mu�{zC�kz't�mun���z?o�2��skx�z��G�Þ¤�s�xyvWt�|}z«�^v?�kz(¾�Ë½W$¶+�kz't�mun���z?o�n�w¢¡«�Kì}s_w0oun��0z't³v�r^vWmu�gÃ �� ¬%n�muo³�kz'tumun���z?o�vWtuz�{z?w{skm�z?���\���m�|¶��i¸Û¹"¹"¹�� ��� ¦��W��o�s����½z?��s_w{�_om�s�v��WvWt�n�vW����z����_vk�{�kz'm'�lGx½mu�0zZ��n�m�z't�vk��m�s3|Z�0n��¶�¤���sktutuz?o�r�s_w0�^on�om�t��{zk�\mu�{z?wO�Yn�o&npw&¡«¬=|Uz³vk�0�Cm�so¡¿mu�{z.�kz'tumunp��z?oA�i¸^�£x�skt+�ú�C��  u#W|u"¹"¹"¹�u#ùiñ~�_�
Q³mu�{z'tu|%n�o�zk�½|Uz«vk�0�ªm�sN¡ mu�0z��kz't�mun���z?o��i¸^�ZÐ�¶³x�sktJ�c����  u#W|u"¹"¹"¹�u#ùiñ~�_���*vko�m'�£|}z�vk�0�ªm�sN¡mu�{z.�kz'tumunp��z?o�Â � xyskt<�g�C��  u#W|u"¹"¹"¹�u�¶C�_�&¹.�{z
sk�0muvkn�w0z?����s��0zc¡¿�^vko&oun�¯'z�vs+«©Cw¶�AÁZskmunp��z.mu�0vWmz'�kz'tu���kz'tum�z�ºÅ¦����0vko
vWm.��z?vkoum
s_w{z�w{z?n��_�\�½s_�0t}n�w{¡ �^nÂ[½z't�z?w�m}x�t�s_q�ÂH�k�0oun�w0��z³mu�{z°�'��vk�0ouz�¦��n�o&ouvWmunpo��0z?�£�¹.�{z%��s��{z�¡¿npo�vkw�np�{z?w�mun�x���n�w{����s��{zk¬vk���0mu�{z%�kz'tumun���z?o}vWtuz%��s��kz'tuz?�£��µ0sktUz'�kz'tu��&�¢��  u#W|u"¹"¹"¹�u�¶C�_�m¤��`¥Ms�Â���wA� �lÂH�i�_�{vkw0��mu�0z%ou�0vk�0sg|5skx¿¦��Zs_w»¡ ��s_w0oun�oumuo�skxv�lÂ��i��vkw0��vWm��z?vko�m.s_w0z�skmu�{z'tZ�kz'tum�z�º��U¹Z�{z�skmu�{z't.�kz'tumunp��z?oZvWtuz��'��z?vWt����Yo�z'r^vWt�vWm�z?�£�

ì}s_w\�kz't�o�z?���k�£ou�0r0r�s_o�z°mu�0vWmKr·�0vko%vkw�n��0z?w�mun�xy��n�w{����s��{zx¡1skx&oun�¯'z�vWm�qCs_o�m�vs�«©½w¶���}��¥z?q�q�vkooW<vkw0�GO{�ú¡$��s_w�muvkn�w^o3vWm���z?vko�m�Ä �� Ã W<n�w�m�z't¶w0vk��kz'tumun���z?o�skxÛÃ �� �=vkw0� vWm���z?vko�moW$¶�kz'tumun���z?on�w�z?vk�¶�C�ivWt¶n�vW�^��z����_vk�{�kz'm'�&®<sktuz'sg�kz'tg�4¡�q��0o�m��s_w\muvkn�wCvWm��z?vko�m6s_w{z
�kz'tum�z�º«vkqCs_w{�¦��iu�ÂH��o�s�vkoZm�s���sg�kz't�Â��W� ¿%z?w0��zk�½mu�{z3��s��{z(¡1��s_w\muvkn�w0o.z�º{vk��mu���"mu�^vWm%w��0q���z't%skx=�kz't�mun���z?on�w�z?vk�¶�Yskx¥mu�{z�ou�{�0�kt¶vWr^�0o�q�z?w�mun�s_w0z?�£� S ��ous{�\���¸�¥z?q�q�vzO{��xysktUz?vk�¶�Y�ivWt¶n�vW�^��z����_vk�{�kz'mFxO���z?n�mu�{z'tM���ª��¡ vkw0��ÿ<�i§R¡�� «���sktMÿ<�ª��¡ vkw0������§R¡î� «��l�w�mu�{z%xyskt�qCz't>�'vko�zk�0o�z'm}mu�{z��sktutuz?o�r�s_w0�^n�w{�°�WvWt�n�vW�^��z����*m�s«xyvk��ouzk��vkw0�Yo�z'm
n�mUm�s«m�t��{z�n�w�mu�0z��pvWm�m�z't.�'vko�zk�ðì}s_w0o�n��{z'tUw0sg|vkw��«�'��vk�0ouz+¦ � ¬*|Uz.npw{x�z'tmu�^vWm&vWm&��z?vko�ms_w{z.w{z?n��_����s_�{t6skx¢¦ � �0n\[½z'tuz?w\m6x�t�s_qÌÂ � vk��o�s���z?��s_w{�_om�so¡�syskmu�{z't�|Zn�o�z�¡�|}s_�0���Cw0skm�½z
o�z'r�vWt�vWmun�w{�J¦��
vkw0�OÂ���w¶�úì}s_w^oun��{z'tmu�{z
r�vWmu�cÃ �� m�s�|Z�^n����mu�0n�o6�kz'tum�z�ºC��z?��s_w{�_o?¬*n�muo&npw�m�z't�w^vk�\�kz't�mun���z?o&xyskt�q vkw��^vkw0�0��zM�|¶:� ¸Û¹"¹"¹#� ��� skx�r��&¹.�{z
��s��{zc¡��s_w�muvknpw0o
z�º{vk��mu����Ä �� Ã WC�kz'tumun���z?o.skx6mu�0npo
�0vkw0�0��zk�{vkw0�{� ��� �¨¡C�&¹.�{z'tuz'xysktuzk�{mu�{z�w0z?n��_����s_�{tskx��|¶
�0nÂ[�z'tuz?w�m}xytus_q � ¸³vk��o�s���z?��s_w{�_o}m�s&¡«���\���¥z?q�q�v(W��A�}��mu�{z��{z'�^w0n�mun�s_w£�_mu�0n�o}�kz'tum�z�º��z?��s_w{�_o
m�s·ÿ � �{� � xyskt%o�s_q�z��WvWt�n�vW�^��z����_vk�0�kz'm�x � �½vkw0�<�{z?w^��z�mu�{z���sktutuz?o�r�s_w0�0npw{����n�m�z't�vk�n�o>m�t��{zk�U¹.�\�^o'��mu�{z��'��vk�0ouzJ¦���n�o
ouvWmun�o��^z?�£� n

Í



Î ÏÑÐ·@IF�ENÕ HI@IL�B FIL|ÒcÓ ÔND5Ð�Ö�Õ�Ò
Ö�×2Ø Ù�ÚdÛcÚ0Ü�Ý�Ü+Þ�Úàß�á�â¿Üäã0åhæ^Ú0ã
lGw¸mu�0n�o�o�z?��mun�s_w£�Z|Uz���s_w0oun��0z't�mu�{zªt�vkw0�{s_q��0w0n�m��0n�o�~@�kt�vWr���rc³��{z?o���t�n���z?�8n�w8mu�{z<l�w��m�tus��0�0��mun�s_w£��µ^�{tumu�{z't�q�sktuzk�Um�s oun�qCr^�pn�x���mu�0z<��s_qCr^�{muvWmun�s_w0oC|}z"|Zn����>q�vW~kz¤mu�{zGat� h:��çè b�j ��#� ^m© �)^~a�_�� ^^�&në�´zk���9|}z�np�{z?w�mun�x��ªskr0r�s_oun�m�z�z?�0�kz?o3s_w5� ¡8u? �¢ ¸ s q�vW~�npw{�<n�m�n�w�m�sªv"m�skt��^o�w¶�"©�zou�0vk����r^tusg�kz°mu�0z�x�s_����sg|Zn�w0��mu�0z'sktuz?q��
ÜÞÝ1ß|à f ß|áêé ã l8�å"� �Z�\� £v_
^�fgl|� �\b�"� hcrc³¢]8^~b��)hza
l8�(j d#d�]8��ka�_<� ^4dKd)atjiaé��b�ê

�pn�q³|ë�ìSí str ³ l|j�dÞj ^;î:õ è �#��b��-wv�
ïððððñ ððððò

  _  ¾�p ¸5ó ¾ Ð�¶ uz�º�r*�ÂÄhô|õ¸ ¢ _  ¾�p ¸5öÇ÷ ¾ Ð�¶ uð)� hzd)� �&� ÷ q�¡8u¡ _  ¾ Ð�¶+ó ¾�p ¸5ó   uz�º�r=�ÂÄføús
p�wO¢ _  ¡hùIphù ¶¸qú WN_Zdäû<��#b$ü¡ _  ph� ¶¸ ú W8¹
£Ûl8�)h��ð"� hZ¡hùIph� ¶¸ �å£å�zd"�"a øús
p�w}¬¦� ý ?¨�p ¸ u
j ^~b�"� h ¶¸ ùIphù ¶¸qú WD�ú£å�Kd"�"a

øús
p�w ¬¦�  
Oip ¸ oun�w�þ	ÿ ¸�� ¸��� ��s_o þ	ÿ ¸ �

��s_ofþ	ÿ ¸ � ¡�oun�w�þ	ÿ ¸ � Ä  W���
¡  
Oip ¸ ounpwPs	�Ûw �
� W�þg��s_ofþ	ÿ ¸ � Ä�oun�wÅþ¢ÿ ¸ ��� muvkw±þ	ÿ Å �

þ   Ä���s_o þ.ÿ ¸ � ¡@oun�w þ	ÿ ¸ ��� muvkw þ¢ÿ Å � ¸ ¡5 �¡���s_o þ	ÿ ¸ � Ä�oun�w þ¢ÿ ¸ �
¡ W oun�w�s	��w vWt¶��muvkw���������� þ   Ä���s_o þ.ÿ ¸ � ¡@oun�w þ	ÿ ¸ ���

þ_ +¡@��s_o5þ.ÿ ¸ � Ä�oun�w�þ	ÿ ¸ ��� muvkw�� �
O������� � �� u

£v_
a
l!�¢�"�ås
p�wU¬¦� ô ¸ Ä W6vWt��'��s_oMU ¶¸$# Y�ò
¹.�{z%z�º�r0t�z?ououn�s_w�x�sktFøús
p�w&|Z�{z?wgp(q ¶¸ �_n��kz?wYn�w�¹.�{z'skt�z?q X3�'vkwY��zZtuz'|Zt�n�m�m�z?w�n�w�m�z't¶q�o}skx
pC�0oun�w{�«mu�{z�t�z?��vWmun�s_w0o

��s_o5þ	ÿ ¸ � � ¶¸ ú W¤þ ¶¸$# ¡&%   Ä ¶
Å # Î � u

o�n�w þ	ÿ ¸ � � ¶¸Dú W þ ¶¸$# Ä %   Ä ¶
Å # Î � u s� �w

m�sk�kz'mu�{z't�|%n�mu�<muvkw±þ ÿ Å � �(' ¶:Ð*) Ç,+ s.- Î w¶ Ï ) Ç,+ s.- Î w � ô w{x�skt�mu�0w0vWm�z?���k�¥n�m��{s�z?o�w{skm�vWr0r�z?vWt�r�s_ououn�����z°m�ssk�0muvkn�w"vCo��{�^o�muvkw\mun�vk������oun�qCr���z't>z�º�r0t�z?ououn�s_w£�
Á%skmun���z«mu�0vWm%mu�0z3m�sktus0/ 1p�0vk�*��s_w\�kz?w\mun�s_w��{s�z?o%w{skm�v�[�z?��m³mu�0z���s_w0�'�p�0oun�s_w<skx�¹.�{z'sktuz?qþXn�w"mu�0z��'vko�z?o�|%�{z?w{p32�¡��½vkw^�<mu�0vWm�xyskt�p�� ¶

Å mu�0z3r0t�sk�^vW�^n���n�mO��mu�0vWm�r ³ �0vko�vkw¤n��0z?w�mun��x���n�w{����s��0z³|%n�mu�{s_�{mUmu�{z�m�sktus0/ 1��0vk�½vkouou�0q�r0mun�s_w�n�oUw0s«q�sktuz%mu�^vkw�mu�0z³r^tusk�^vW�^n��pn�mO�«|Zn�mu��mu�{zm�sktus0/ 1��0vk�vko�ou�0qCr0mun�s_w�s ous"mu�0vWm�xyskt°mu�{z��'vko�z�skx}�{º�z?�Cp�mu�0zCmu�{z'sktuz?q r^tusg��n��{z?o�vkw��{r^r½z't��s_�0w0�~w¶� 4



0.60.5 0.7

0.75

0.40.30.20.10.0

Pr(Z=0)

r

1.0

0.5

0.25

0.0

)c*?,.-0/@1 Ád3�e N0165 I =87�9S:U>H7P>@*�6:9J:0/27 i¿IPi * j *&>,7¨>@N I > I A�*�Kd1$A	>H*&C;7U*?A0,;6$7�K01�1 ° *?=2>@= I = I Cm-0Ad68>H*?7.A�7DC=<?>Cm7./@<�¾ ° 18K T
Ö�×,A B â¿ß�ß�á~ã
�¥z'm��0o³ouv?�¤mu�0vWm%�kz't�mun���z?o�µ � u:µ � s �°ª� �ëw.skxMrc³�xyskt�q vC�#j�bok4j _Zh�n�xú¡Rs
µ � w$C&¡&s
µ � wM��«��|Z�{z'tuzDC»�{z?w{skm�z?oZmu�{z3ou��q�q�z'm�t�n����0nÂ[�z'tuz?w0��z3vkw0�½¡1�{z?w{skm�z?oZmu�{z3�'��s_ouz?�<w{z?n��_�\��s_�{t��{s�s��
s në�´zk���¡&s
�8wA� ��s
�8w��¨���`��w¶�c�¥z'mFE �{z?w{skm�z�mu�{z°w\�^q���z't
skx6�^vk��r^vkn�t�o>n�w¨rc³���¹.���0o

í str ³ �0vkoZvkw�lHG%�O��s��{z�wv� í sIE �¾¡�w�¹ s<W�w
¹.�{z��kz'tu���0t�oum.vkouo�z'tumun�s_w"skx6¹Z�{z'sktuz?q XCnpo>t�vWmu�{z't.m�t�n���n�vk���
û ß8á�á hKJ îZ.¾�p ¸5ó ¾ Ð�¶ a
l8�"^ í sIE �5¡�wA�  +¡�Â8s� �w)ò
� f à�à���� Á%skmun���z�mu�0vWm³n�xår ³ ��s_w�muvknpw0o%w0s�z?�{�kz?o�vWm�vk���¥mu�0z?w<mu�{z�|Z�{s_��z�o�z'm³skx&�kz'tumun���z?o�n�ovkw"n��{z?w\mun�xy��npw{����s��{zk���9z'm�L·¬¦�NM �gstr ³ w�M���z�mu�{z�w��0q3��z't
skx=z?�0�kz?o.skxAr ³ �©�z�o�z'z°mu�0vWmOPLG� � ¾ W�� ý p ¸ � Â4s� �w�¹
¤�s�M �gstr ³ w�Mi�¾¡C|Zn�mu�Yr0t�sk�^vW�^n���n�mO�< +¡�Â8s� �w
vkw0��|}z�vWtuz��{s_w0zk� n
Q��{t³w{z�º�m�vkn�q n�o%m�s�r0t�sg�kz«mu�{z�mu�{z'sktuz?q x�sktcp�n�w<mu�{z�t�vkw{�kzo¾�p ¸ ö õ³ ��µ{skt�mu�0n�o%r^�{t�r½s_ouz|Uz¤|Zn����
�^o�z"mu�{z¤x�s_����sg|Zn�w0��mu�{z'sktuz?q �\��´=z?w{tus_ouz �� )Ok¢�� Q³t¶n��_n�w0vk������n�m�|>vko�r��{t�vko�z?��xysktvWtu�^n�m�t¶vWtu�3�0npqCz?w0oun�s_wRQ3vkw0��vkw\�«vW��o�s_���{m�z?������s_w�munpw\�{s_�^or0tusk�^vW��n���n�ma���0n�o�m�t¶n��^�{mun�s_w¥���^�0m|Uz�0v?�kz�muvW~kz?w�Qx� WCvkw0��mu�0z��0w0n�xyskt�q �0n�oum�t�n��^�{mun�s_w�s_w � ¡8u? �¢ ¸ �{z'tuzk�

S



ÜÞÝ1ß|à f ß|áUTWV � ßPr f à d ßYX[Z ��a�ñî�]\ j ^b¢d-]�k�k8��d"�Gs
¾�p ¸ w � ö ÷ ¾ Ð�¶ "� h·d)�i�R� ÷ q ¡`ò
ã l8�)^
��n�q(³�ë�ì í s;C{strc³`wA� ñ(Ä8 �w �  .Ä��pn�q(³|ë�ì í s;CNstrc³4wú� ñ`w

� z�º�r_^éÄ õÌ � Ï ¶ Ña`cb Ìed Î:Ñgfih � s$�g¡8u���¶�u"¹"¹"¹�u�� � ��wG�¢��¶P¹"¹"¹¶�	� �kj u
£Ûl8�)h�� h � sal�wÞ�nm"]`j �¦dÞ� ^�Þ_ �C{strxsalÞu:p�w:wf� ñ�j ^~bR÷��)h:����a
l8�)h-£v_�d���ò
¹.�0n�o}tuz?o��0��m.vk����s�|Zo
�0o
m�s��_n��kz�v�ou�0sktum
r0tus�skx*skx=mu�{z°xys_����s�|Zn�w{�«o�muvWm�z?qCz?w\m'�
û ß8á�á hKo îZ.¾�p ¸ ö õ³ a
l8�"^ í sIE �¾¡�wp2rq ÐtsvuÎ ò
� f à�à���� ©�zC�0t�o�m��'��vkn�q mu�0vWm�|Z�0r¥��mu�0z'tuz�vWtuzCw{s���s_qCr�s_w{z?w\muo�skxUskt��0z't�vWm°��z?vko�m�mu�{tuz'zk�¹9sªo�z'z�mu�^n�o'�*��z'mRw ��zCmu�{z���s_�p��z?��mun�s_w�skx.vk�p�úù���mu�{r^��z?o�s
µh� W u:µh� Î u:µh� _ w(� ��µ·¶�u"¹"¹"¹�u:µ ³ � �|Zn�mu���:¶�u��$¸ u������0n�o�munpw0��m
vkw0�Wx�µh� W Ä¢µh� Î x�uyx�µh� W ÄCµh� _ xlù�p��&¹Z�{z?wOzw ��¾ús
¾{Ä� �w)s
¾NÄGW�w)s ý p ¸ w ¸ �|{ U ¾ Ð�¶ Y ¹
¤�sª|Z�{r¥��r ³ ��s_w0oun�o�muo�skx.��s_qCr�s_w{z?w\muo�skxZoun�¯'zYvWm«qCs_o�m�mO|}s s në�´zk���=npo�s_��vWm�z?� �kz'tumun���z?oCvkw0�n�o�s_��vWm�z?�"z?�{�kz?o�w>vkw0�<n�m
x�s_�p��sg|Zo>mu�^vWm

í sIE �5¡�wA� í s;CNstrc³4wú�5¡�w®¡ Â4s� �w�¹
ÁZs�|·vWr0r�����npw{��¹.�{z'sktuz?q¼§�|Zn�mu�GñG�  C��n�z?���^o�mu�{z�tuz?ou�^��m'�9oun�w^��z b d Î�h ¶�s$�g¡8u�����wG�U��� ý �n
µ{skt"��s_w\�kz?w0n�z?w0��zk�%|Uz�|Zn��p�.o�r^��n�m�mu�{z��'vko�z�|Z�{z?w�¾�p ¸~} ¾ Ð�¶ vkw0� p��¬Â4s� �w�n�w�m�s mO|}sou�{�£�'vko�z?ozsymu�^vWm.tuz?¦��0n�tuz��ivk����sg|¿�0nÂ[�z'tuz?w\m
r0tus�skx9m�z?�¶�0w0n�¦��{z?o�w¶�
û ß8á�á hK� îZ.¾ Ð�¶+ó ¾�p ¸5ó ��wM¾�a
l8�)^ í sIE �5¡�wA� Â8s� �w)ò
� f à�à���� G%z?w0skm�z����_L mu�{z�w��0q3�½z't�skx
n�ous_��vWm�z?��z?�{�kz?o'��µ{skt���s_w\�kz?w0n�z?w^��zk�=��z'm°�^o�|.t�n�m�z
n # sa� ¶ u"¹"¹"¹�u�����wU¬¦�5�ks_�ést� �� Ê1¶ ·»sa� � u:p�w:w}xyskt�� ¶ u"¹"¹"¹�u����1�»º ¸ vkw0���ª�¿ W�U¹.�{z?wOPL � � ¾ W ����� � Ê ¶;� Î ��� Ì�� Ê # Ñ s�  Ä°n�#is���u�}`w:w ³ Ðm¸ �	}��.�1¹ s<ù�w

ÁZskmunp��z³mu�^vWm ý p ¸ ��n*# s��1u�}4wf� W ý p ¸ �A�}z?�'vk�0ouz°��w�s� úÄ���wv��Äf�J¡~{Rs�� ¸ w�vkw0��pK� Â4s� �wU|Uzo�z'z°mu�0vWm � ¾ W � ý p ¸ q Ð Ì ¸ ô Ï�� Ì ¶ Ñ�Ñ\³ # Î �WOPL � � ¾ W � ý p ¸ q Ð Ì ô Ï�� Ì ¶ Ñ�Ñæ³ # Î ¹ s
O�w
¤�s�|}z"�'vkw�|.t�n�m�z�O�L � s
¾°Ä  �w$¾�p ¸ q Ð�� ô ³ # Î syx�sktR¾¿o��4T��'n�z?w\mu������vWt��kz�w¶�8¹.�{zYx �0w0��mun�s_w��q Ð�� ô � n�o�npw0��tuz?vkoun�w0� xyskt;�G� s<ù ý w Ð�¶ vkw0�Ä�{z?��tuz?vkoun�w0��x�sktS� � s<ù ý w Ð�¶ � ¹.�\�^o'�%xyskts<ù ý w Ð�¶ � ¾�p ¸�ó ��wM¾�|UzY�0vg�kz�O�L �þs
¾ Ä¿ �w)s<ù ý w Ð�¶ q � Ì¦Æ�� ³iÑ � ¾ ¶ Ï�� Ì ¶ Ñ ��µ0sktx¾ Ð�¶hó
¾�p ¸ � s<ù ý w Ð�¶ �9|}z��0v?�kz�OPLÑ� s
¾CÄ� �wc� Ì ³iÑ³ q � Ì ¶ Ñ ö �Ps
¾1w%|Z�{z'tuz3�Ps
¾1w }  Cn�o°ou�0�¶��mu�0vWm
¾�p ¸ } � Ì ³iÑ³ �&lGwYr�vWtumun��'�0��vWtg��O�L�2��5�©�z�w{s�| �'��vkn�q mu�^vWm

=:�



�&vWt saL(wv� Â�U�s�O�L»w ¸ YA¹ s<X�w
µ{tus_q$mu�0n�o>mu�{z�oumuvWm�z?qCz?w�m%|Zn����½xys_����s�|°���½z?�'vk�^o�zoì>�{z'����ou���{z'���ûo.n�w0z?¦\�0vk�pn�mO��mu�{z?w��_n��kz?o'¬

í sIE �5¡�wf� í saL¬�5¡�wF� í s�M L�Ä_O�L6M.�WOPL{wF� �&vWt�saLxw
s�O�L{w ¸ � Â8s� �w�¹

¹.���0o
n�m
s_w0����tuz?q�vknpw0o>m�s�r0tus��kzgs<X�w��úÁ%skmun���z°mu�^vWm
s�O�L{w ¸ � þ U ³ ¸ Y b � � Ê ¶;� Î�b � Ì�� Ê # Ñ s�  Ä�n�#is���u�}`w:w ³ Ðm¸ �.}��.� � ¸

� U ³ ¸ Y ¸ b!b3b3b0� s�  Ä�n # s�� ¶ u�} ¶ w:w ³ Ðm¸ s�  Ä°n # s�� ¸ u�} ¸ w:w ³ Ðm¸ �.} ¸ �	� ¸ �	} ¶ �.� ¶ u
|Z�{z'tuzDl n�o%mu�{z3o�z'm³skx�vk���ðs���¶�u�}8¶"u��~¸ u�}�¸�w��Is�� ¡8u? �¢ ¸ w Å |Zn�mu�S}8¶c�B·»s���¶�u:p�w�u�}�¸Þ�B·»s��~¸ u:p�w¶��¥z'm.�0o>o�z'm ² ¬¦� U � ³ �¸ Y�vkw0�Yx�skt ÿ � �~��u��8�(� ² �{z?w{skm�z����Å£s�ÿÞwUmu�{z�n�w0�^n��'vWm�skt>�ivWt�npvW�^��z³skxmu�{z�z'�kz?w\mZmu�0vWm���µh�}u:µ��i�3o�r^vkw0oZvkw"n�o�s_��vWm�z?�"z?�{�kzk�&©�z3�^v?�kzL ¸ � É  W,¡   Î�¢.£ ¡¤   W¦¥   Î ¤ § Î £~s�ÿú¶-wZ£~s�ÿ�¸�w¿¡ É  W$¡   Î8¢8£ ¡¤   W¨¥   Î ¤ § W £s�ÿA¶-wZ£s�ÿ1¸�w®¡ É  W,¡   În¢8£ ¡¤   W¦¥   Î ¤ §ª© £s�ÿA¶)wZ£s�ÿ1¸�w� É«i¬c £~s�ÿú¶)w¿¡ É  W$¡   În¢8£ ¡¤   WI¥   Î ¤ §®© £~s�ÿú¶)wZ£~s�ÿ�¸�w�¹
¿Zz't�z�|}z��0vg�kz��^o�z?��mu�0vWm¤£�� �g¡8u? ��"vkw0��ma|Us�n�o�s_�pvWm�z?��z?�{�kz?o��'vkw0w{skm«qCz'z'm�n�w�v¤oun�w{�_��z�kz'tum�z�º��U¹.���0o'�O�L ¸ �¯OPLà¡ � ¾ W � � ¾»Ä W

W �_�����(� � © s�  Ä°n*#is���¶�u�}8¶"u��~¸ u�}�¸�w:w ³ Ð Å �	}�¸��.�~¸'�.}8¶u�	��¶"uRsë¨�w
|Z�{z'tuz3l � n�o�mu�{z�o�z'm�skx
vk��� s���¶�u�}8¶"u��~¸ u�}�¸�wz��l·|Zn�mu�B�~¸�u�}�¸½ª��·»s���¶"u:p�w��S·»s�}8¶"u:p�w¶�¸�¥z'mlK¶%�½z�mu�{z3o�z'm%skxvk���ås���¶)u�}8¶�u��¸ u�}�¸�w ��l � |%n�mu��xP��¶úÄ��¸°xl��Oip�vkw0�<ouz'm±lc¸°¬¦�]l � �=lK¶?�
Q³�^o�z't��kzZmu�0vWm>xyskt�s�� ¶ u�} ¶ u�� ¸ u�} ¸ wð��l ¶ �{s_���^oMn # s�� ¶ u�} ¶ u�� ¸ u�} ¸ wv�în # s�� ¶ u�} ¶ w	¡Gn # s�� ¸ u�} ¸ w¶�
¿Zz?w^��zk�
s�  Ä°n*# s���¶�u�}8¶)u��¸ u�}�¸�w:w ³ Ð Å ��s�  Ä W ý p ¸ w Ð Å s�  Ä°n*# s���¶)u�}8¶-w:w ³ Ðm¸ s�  Ä°n*#is��~¸�u�}�¸�w:w ³ Ðm¸ ¹
¹.�0n�o>ou�0sg|ZoZmu�0vWm

U ³ ¸ YmU ³ Ðm¸¸ Y b3b!b3b0� W s�  Ä°n # s�� ¶ u�} ¶ u�� ¸ u�} ¸ w:w ³ Ð Å �.} ¸ �	� ¸ �	} ¶ �.� ¶�
s�  Ä ý p ¸ w Ð Å U ³ ¸ Y ¸ b!b�b3b � s:s�  Ä°n*# s���¶�u�}8¶�w:w)s�  Ä°n*# s��¸ u�}�¸�w:w ³ Ðm¸ �	}�¸��.�¸��¢}8¶��.��¶

�
s� +¡ Â4s� �w:w)s�OiL{w ¸ ¹

S w^�Y|Uz�ouz'z°mu�0vWm�&vWt�saLxw � OPL ¸ Ä s�O�L{w ¸� OPLà¡ s� +¡ Â4s� �w:w)s�O²L»w ¸¡»U ³ ¸ Y`U ³ Ðm¸¸ Y b3b!b3b0� Î s�  Ä�n�#is���¶"u�}8¶�u��~¸ u�}�¸�w:w ³ Ð Å �.}�¸��	�~¸��	}8¶u�.��¶úÄ�s�O�L»w ¸
� Â4s:s�O�L{w ¸ w¿¡�{Rs
¾ Å p � q Ð ô ³ # Î w�¹

=8=



¿Zz't�z�|}z��0vg�kz��^o�z?��mu�0vWm³O�L ��Â U s�O�L{w ¸ Y ��z?�'vk�0o�z!O�L´2 � n�w�mu�{z���vkoum3��n�w0zk�·�}��v
tuz?q�vWtu~�xys_����s�|Zn�w{�xs
O�w9|Uz}�kz'mÛ¾ Å p � q Ð ô ³ # Î Ã8s�OzL»w ¸ �&{&s
p ¸ q0µ ô ³ # Î w¶�=ÃZz?�'vk����mu�^vWm�¾�p ¸fó ��wM¾vkw0��w{skm�z�mu�0vWmF��qkµ ô � n�oUnpw0��tuz?vkoun�w0�{�\o�s«mu�0vWm>|}z³�'vkwY|.t¶n�m�z p ¸ qkµ ô ³ # Î � ¶³R¶ s
¾�p ¸ w$qkµ ô Ì ³ # Î Ñ �
¾ Ð�¶ Ï�� Ì ¶ Ñ �M¤�sNs<X�w}xys_����sg|%o.vkw0��|}z°vWtuz��{s_w0zk� n
û ß8á�á h â�· îZ ¾�p ¸ 2�� ®���a�pz� Â4s� �wza
l8�)^ í sIE �5¡�wú� Â4s� �w)ò
¹.�{z}��z?q�q�vZ|Zn����kxys_����s�|�xytus_q mu�{zUmu�0zUxys_����s�|Zn�w{�
ma|Us���z?q�q�vko9m�sk�kz'mu�{z't|%n�mu�°mu�{z>n�w{z?¦��0vk��n�mO�í sIE �5¡�wF�¹¸�º$» Ì½¼ ÑÌ�¾0¼ Ñ Î �
û ß8á�á h âmâ îZ.¾�p ¸ 2�� j ^bzphù ¶¸ ú W�Ä~¿å)�ih�d)� �&�@¿ q�¡½a
l8�)^OiE���s� c¡ Â4s� �w:w øús
p�w�¹
û ß8á�á h â ü îZ.¾�p ¸ 2�� j ^bzpz� Â4s� �wÞa
l8�"^À�&vWt sIE�wv� Â4s
p Ð Å w)ò
�}z'x�sktuzY|}z��'vkw �_n��kz�mu�0z�r^tus\skx
skx%mu�{z?o�zY��vko�m«mO|}s���z?q�q�vko?�|Uz�w{z'z?� m�s��{s�o�s_qCz�qCsktuz�ktus_�0w0��|}sktu~½�iG³z?w{skm�z��\�ÂÁ # s���u�}`w½mu�{z&vWtuz?v
skx�mu�{z&ou��q�q�z'm�t�n���0nÂ[�z'tuz?w0��zä·»s��1u:p�w$CO··s�}u:p�w¶�¹.�0n�o%�0nÂ[�z'tuz?w0��z�s_w0���<�0z'r½z?w^�0o.s_w¯x¢}&ÄL�3x°vkw0�ªmu�{z«vkw{�_��z«��z'mO|}z'z?wS}RÄ���vkw0�¤mu�{zC��n�w0z
��sa�mu��4w>¬ª�·�·ºM���.�}�3v³ou��n��_��m6vW�^�0o�z}skx^w{skmuvWmun�s_w£�k|Uz>|Znp����vk��ous%|.t¶n�m�z�ÁR#is
��unÃÛw*xyskt²ÁR#is���u�}`wn�xv�C�Àx¢}RÄL��x�vkw^�_Ã8n�oZmu�0z«vkw0�_��z3��z'ma|Uz'z?wB}RÄ���vkw0�¤mu�{zC��n�w{zx��sa�~u��4w�¬*�½�¢ºM�_��¹.�{z��s_qCr^�{muvWmun�s_w0o
��z?��sg|Ä|Zn����½q�vW~kz3�^o�z�skx*mu�0z°x�s_�p��sg|Znpw{�C��z?q�q�v��
û ß8á�á h âDu îZ.¡OùIphù ¶¸ a
l8�)^ ÁR# s
�1unÃ�wå��Oi�mp�¡�{&s
� ¸ w�¹
îZ ¶¸ �Iphù ¶¸ ú W¨a
l8�)^ÁR#is
��unÃÛwú� ïñ ò Oi�mpounpw�þ.ÿ ¸ � s ��s_o�s;ÃÛwÛÄ�o�n�w�s;Ã�w:w ¡ Â4s
�Pw _  Ä ô Å �¯Ã�ù�Ähÿ ¸ u

Oi�mp�þ_  Ä þ?��s_o5þ.ÿ ¸�� Ä�ounpw�þ.ÿ ¸���� ��s_o�s;ÃÛw � ¡ Â4s
�Pw _  Ähÿ ¸ �¯Ã��8¡8¹ÄÞ�"h:�=�½�"�ås
p�wA� ô ¸ Ä{W6vWt��'��s_o�s ¶¸$# w�j�d�����"� h:��òÆÅP]8h)a
l8�)h-�R� h:�H�åa
l8�Þ�)h-h}� hKaé�"h��odÆ{Rs
� ¸ w�ji^~bÂ4s
�Pw��úh��-dék4����a�_Z©i�)��®8�.�#j ^ ���x��� ]8^~b��#b�]8^`_ "� h-�(�¦®�_Z^ÇÃðò
� f à�à���� ©�z3w{z'z?��m�s���s_w0ounp�{z't
mu�{z°vWtuz?v!ÁR#�s
��unÃÛwA���ks_�ës�·»s���u:p�w$Ch·»s�}~u:p�w:wUxysktf��u�}�|Zn�mu�xd�{Ä�}!x-� � vkw0��mu�{z�vkw{�_��zC�½z'ma|Uz'z?wL}&Ä�� vkw0��mu�0z��0n�vW�ks_w0vk�M��sa�~u��4w¦È5¬��G�°ºM�¤n�oÉÃ��
µ{skt«z?vko�z�skx.��s_qCr^�{muvWmun�s_w¥�=��z'm��0o°|}sktu~�|%n�mu�NÊ
Ä ¶¸ u ¶¸:Ë ¸ n�w0o�m�z?vk��skx�� ¡8u? �¢ ¸ npw�mu�0n�o�r0tus�skxa�vkw0��w{skmunp��z�mu�0vWm°����o���q�qCz'm�tu��|}z�q�vg��vko�ou�0qCzO�I�çs ¡8uu¡�w¦È5npo°mu�{z���z?w\m�z't�skx}mu�0z��0w0n�m
ou¦��0vWtuzk�5�¥z'mc�:Ì"¬¦� U ��s_o U�ô Å ¡�Ã Y uuoun�w U~ô Å ¡�Ã Y�Y È ��z�v��0w0n�mZ�kz?��m�skt�mu�0vWm%q�vW~kz?o�vkwªvkw{�_��zÃ@|Zn�mu�¤mu�{z«�0n�vW�ks_w0vk�*skx&mu�{z«�0w0n�m%ou¦��0vWtuzk�J�¥z'mFÍ Ì ¬¦� s ��s_o�s � ôÅ ¡¯Ã�w�uuo�n�w�s � ôÅ ¡�ÃÛw:w¦È���z�v�0w0n�mU�kz?��m�sktZmu�0vWm.npoUr�z'tur�z?w0�^n��'�0��vWt&m�sx� Ì ��µ6n�t�oum'����s_w0o�n��{z't
¡OùIphù ¶¸ �l�wYmu�0n�o>�'vko�zk�{xyskt.�ouq�vk���=z?w{s_�0�_�£�®·»s���u:p�w$Ch·»s�}~u:p�w%��n�z?o³��s_qCr^��z'm�z?���¤n�wªmu�{zCn�w\m�z't�n�skt�skx}mu�{zC�0w0n�m�ou¦��0vWtuz»s o�smu�{z'tuz³vWtuz³w0s�z)[�z?��muo}�^�{zZm�s�mu�{zZm�skt�s0/ 1��0vk�^vko�ou�0qCr0mun�s_w~w¶�°G%z?w0skm�z%mu�{z³��s_�0w0�0vWt��3skx®·»s���u:p�w�\�~Î}�=vkw0��o�z'm�©3Ì�saÏ�w3¬¦� �:Ã8¬8Ã�¹�ÍÆÌ¢�ÐÏ��_�·¿%z?w0��zk�R©3Ì�saÏ"w�n�o°v<�pn�w{z«r^vWt�vk����z?�6m�s{�:Ì���©�z

=�²



|Zn����UvWr0r0tusgº�npq�vWm�zÇÁR# s
�1unÃ�w3�����ks_��s¨Î±¡¾� ¡8u:�0¢æ� Ì wÅ� Oi�~p�� Ã.z?q�vWtu~ mu�0vWm«mu�{z��{z?n��_�\m«skxÎ5n�o�W�p�� S ��ous{�¥sk�^o�z'tu�kzCmu�^vWm°x�skt°q�s_o�mÉÏ&� s}Ä.p�u:p�w¶�*mu�{z�o�z'mgs�·»s��1u:p�w$CO··s�}u:p�w:w1§S© Ì saÏ�wvkw0�¤mu�{zCo�z'mRsIÎS¡ � ¡8u:�0¢æ�:Ì~w1§±©3Ì�saÏ�wZ��skmu�ª��s_w^oun�o�m%skx�mO|}s���n�w{z�o�z'�_qCz?w\muo'�£z?vk����skx}��z?w{�kmu�
�9�ªlam«n�o�w{skm«�0vWt�� m�sªo�z'zYmu�0vWm�mu�{z�Ï�xyskt«|Z�0n��¶��mu�0n�o�n�o�w{skm�mu�{z��'vkouzYvWt�z���s_w\muvkn�w{z?�@n�w
s}Ä.p�u�Ä.p�¡��Pw��Gs
p�ÄG��u:p�w¶�0o�s�mu�0vWm

Oi�~p¤�ÑÁ # s
�1unÃ�w5��Oi�mpKÄ W�� ¸ ¹
¹.�0n�o>��s_w0�'�p�0�{z?o
mu�{z�r0tus�skx9xyskt.mu�{z��'vko�z3¡OùIphù ¶¸ ��¥z'm«�0o3w{sg| ��s_w0oun��0z't ¶¸ � p�ù ¶¸ ú W��"©�z�|%n����r0t�s���z'z?� n�w�vªoun�q�np��vWt°q�vkw0w{z'tg�;�¥z'mÎ vW�_vkn�w��{z?w0skm�z"mu�{z���s_�0w0�0vWt���skx�·»s��1u:p�w¶�I�>�{m�w{skm�z�mu�^vWm�w{sg|��U�0�{zYm�s�mu�0z�m�sktus0/ 1��0vk�vkouou�0q�r0mun�s_w£�YÎ@��s_w0o�n�o�muo
skx=x�s_�0tZvWt��'o
skx=skr�z?w0n�w{�Cvkw{�_��z³��s o�z'z°�0�_�0tuz3§iw¶�&©�z3vW�_vknpw�|Zn�ou�

ÿ
#

WÎ

)c*�,P-0/@1 Í 3fe Nd1WÒ i 7.-0AdK I /87YÓ±7PC�ÔK5IÕpÖ.<�9J6$7PA0=@*?=2>H=�7PC�Cm7.-0/ I /@6$=�7PC+7.: 1$A0*?A0, I A0, j 1!× T
m�s�vWr0r0t�s?º{n�q�vWm�zÆÁR#is
��unÃÛw6���3mu�{z.vWt�z?v�skx�Î�¡�� ¡8u:�0¢æ� Ì �R�¥z'm h s;Ã�w�½z>mu�{z.��z?w{�kmu�6Ø���s_�0w\mun�w{�q3�^��mun�r^��np�'n�mun�z?o�Ù�skx&mu�{z�r0tus�y�z?��mun�s_w¤skx�Î8s_w�m�sÇÚ�s	Í Ì w¶��n��´zk��� h s;Ã�w � b d M © Ì saÏ�w�§ÛÎÆM �YÏ��³©�z�'��vkn�q mu�0vWm Á # s
��unÃÛwú��� h s;ÃÛw ¡ Â4s
��w�¹
¹9s�ouz'z�mu�^n�o'��w{skm�z�mu�^vWmCmu�{z���z?w{�kmu�@skxos�·»s��1u:p�w$CO··s�}u:p�w:wú§�© Ì saÏ"w3z?¦��0vk��o(�8mun�qCz?o«mu�{z�'vWt��0n�w^vk��n�mO��skx°ÎN§�© Ì saÏ�w¶���0w0��z?ouo>s_w{z�skt%q�sktuz�skx6mu�{z�r�s_n�w�muo
npwÛÎN§�© Ì vWtuz
v�w<|Zn�mu�0n�w��ªskx*mu�0z°��s_�0w0�0vWtu��skx=mu�0z°ou¦\�^vWtuzk�0skt
�w"|Zn�mu�0n�w��ªskx=vkw0skmu�{z'tZr�s_n�w\m>skxpÎN§�© Ì �
©�zC�0v?�kz�vk��t�z?vk�{�<o�z'z?wªmu�0vWm�mu�{z�z'tutuskt��0�{z�m�sY�wZ�'vkw¤��z���s_�0w0�{z?�<�\�¨W�� ¸ ��lGwªskt��{z't³m�s��s_�0w0�ªmu�{zCz'tutuskt°�^�{zCm�s"v�w¶�*��z'mÜÎª�<s
��w%��z�mu�0z�o�z'm�skx>vk���äÆ·��Î�x�skt�|%�0n�����v�w�n�o�w{skm�mu�{z�'vko�zk�ðì>��z?vWt����k�{vko.�<m�z?w^�0o>m�s�¡«mu�{z°��z?w{�kmu�Ç�:sIÎ � s
��w:wUskx°Î � s
�PwUm�z?w^�0o
m�sCmu�{z°��z?w0�kmu�Ç�}sIÎúwUskxÎ}�&©�z�ouz'z°mu�0vWm

� h s;ÃÛwvÄ¢�Ûsa�:sIÎAwÛÄ6�:sIÎ � s
�Pw:w:wAÄGW�� ¸ �ÑÁR# s
�1unÃ�w5�I� h s;Ã�w�u
=��



Ý

)c*�,P-0/@1
4
3fe Nd1¸:d/@7®Þ21868>H*?7.A0=�7PC�>HN01hCm7.-d/ I /@6$=�7.A	>@7Ûß!5¦à Ì 9 T

vko«tuz?¦��0n�tuz?�£��¤�n�w0��z��:sIÎAw.Ä��:sIÎ � s
��w:w��{s\z?oCw0skm��{z'r�z?w0��s_w�ÃÄmu�{zYz'tutusktCm�z't¶q n�oCn�w0�{z'z?��0w0n�xyskt�q n�w�Ã��lGm�s_w0���8t�z?q�vkn�w0oYm�s���s_qCr��{m�z h s;ÃÛw¶¬�xyskt�ô Å ù�Ã�� Ähÿ ¸ �³mu�0z���z?w{�kmu�5skx�mu�{z�r0tusW�y�z?��mun�s_w0oªs_wáÚ�s	Í Ì w�skx�mu�{z ma|Us¿vWt¶�'o¤mu�^vWmª��s_w\muvkn�w mu�{z@�0n�vW�ks_w0vk�3skx�mu�{z@ou¦��0vWtuz@n�o¨p
mun�qCz?o¸þ?oun�w�þ	ÿ ¸ Ä~Ã � Ä�o�n�w�þ�Ähÿ ¸ ÄâÃ ��� �{vkw0��mu�{z³�0z?n��_��m}skx£mu�{z³skmu�{z't>mO|}sCvWt��'o>n�oúp�mun�qCz?oþ?oun�w�þ ô ¸ ÄÇÿ ¸ Ä~Ã � Ä�ounpw�þ ô ¸ ¡´ÿ ¸ Ä~Ã ��� �U¹.�\�^o'��x�skt ô Å ùÑÃ�ùîÄhÿ ¸ |}z°�kz'mh s;Ã�w � W�p�þ?oun�w�þ ÿ ¸ ÄâÃ � Ä�o�n�w�þ�Ä ÿ ¸ ÄâÃ � ¡@o�n�w�þ ô Ð ÿ¸ Ä~Ã � Ä�oun�wÅþ ô Ï ÿ¸ Ä~Ã ���

� W�p�þ?oun�w�þ	ÿ ¸ ÄâÃ � Ä�o�n�w�þ�Ähÿ ¸ ÄâÃ � ¡@��s_o5þ�Ähÿ ¸ ÄâÃ � Ä���s_o5þ	ÿ ¸ Ä~Ã ���
� Oipoun�w þ	ÿ ¸ � s ��s_o�s;Ã�wAÄ�oun�w�s;ÃÛw:w

µ{sktÞÄOÿ ¸ ùÑÃ�ùÌÿ ¸ �0|}z°sk�0muvkn�wh s;ÃÛw � W�p�þ'o�n�w�þ	ÿ ¸ Ä~Ã � Ä�ounpw�þiÄOÿ ¸ Ä~Ã � ¡IW�Ä�o�n�w�þ ô Ð ÿ¸ Ä~Ã � Ä�oun�w�þ ô Ï ÿ¸ Ä~Ã ���
� W�p þ o�n�w þ	ÿ ¸ Ä~Ã � Ä�ounpw þ Ä ÿ ¸ Ä~Ã � ¡IW�Ä���s_o þ Ä ÿ ¸ ÄâÃ � Ä���s_o þ	ÿ ¸ Ä6Ã ���
� Oip�þk  Ä þ?��s_ofþ ÿ ¸ � Ä�oun�wÅþ ÿ ¸ ��� ��s_o�s;ÃÛw � ¹

¹.�0n�o>��s_w0�'�p�0�{z?o
mu�{z�r0tus�skxa� n
lam�ou�{s_�^���¿��z tuz?q�vWtu~kz?� mu�0vWm'��x�sktCp � U�¡8u ¶¸ Yk��mu�0z t�z?ou�0��mª�'vkw vk�po�s¸��z sk�0muvkn�w{z?� n�wv8t�z?��vWmun��kz?���Äoum�t�vkn��_�\m�x�sktu|>vWt�� q�vkw0w0z't¤���¿z�º�r^��n��'n�mu���5��s_q�r^�{mun�w{�"ÁR#�s
��unÃÛw�� W ý p ¸ Ä

= �



Oip ¸ vWt¶�'��s_o U X¸$# Y ¡ W�� % p ¸ Ä X Î
Å vkw0����s_w^oun��{z't�npw{�"mu�{z�¹*vg����skt«z�º�r^vkw0oun�s_w�skx.mu�0npo°z�º�r0tuz?o��oun�s_w£��©�zC�0vg�kz�w{skm����{s_ouz?w�mu�0n�o%tus_�{m�zC�{z'tuz«��z?�'vk�0o�z�mu�{zCqCz'mu�{s����0o�z?�ª�0muo���z'm�m�z't�|Zn�mu�mu�{z ¶¸ �Iphù ¶¸ ú W«�'vko�zk�

� f à�à��cà�� û ß8á°á h â~â¢� Á%skmun���z°mu�^vWm.�\�Yo���q�qCz'm�tu�k��o�|Zn�mu�¶�0n�w{�«m�s�r�s_��vWt.��s�skt��0n�w^vWm�z?oOiE � U ³ ¸ Y b � � Ê ¶;� Î b � Ì�� Ê # Ñ s�  Ä6ÁR#is���u�}`w:w ³ Ðm¸ �.}��¢�
� U ³ ¸ Y b ¸ ô� b #� s�  Ä6ÁR#is
��unÃÛw:w ³ Ðm¸ ���4�½�YÃ
� U ³ ¸ Y?Æ b �Ð s \ b #� s�  Ä6Á # s
�1unÃ�w:w ³ Ðm¸ �½�8���YÃú¹

�¥z'mZ�^o>|.t�n�m�zãz# s;ÃÛw>¬¦� ïððñ ððò
  n�x p¤� ¶¸ u

oun�w�þ	ÿ ¸ � s ��s_o�s;ÃÛwÛÄ�ounpw�s;Ã�w:w n�x p(q ¶¸ vkw0�öÄ ô Å ùÑÃ�ùîÄhÿ ¸ u
  Ä þ?��s_ofþ	ÿ ¸�� Ä�oun�wÅþ¢ÿ ¸���� ��s_o�s;Ã�w n�x p(q ¶¸ vkw0�öÄ ÿ ¸ �ÑÃ���¡8¹

¹.�{z'tuz'xysktuzk�=�\�M�9z?q�q�v� �ù"|Uz��0v?�kzÀÁR#is
�1unÃ�wz� Oi�mp:ãz#is;ÃÛwR¡ Â4s
�Pw¶�»Á%sg|°�6sk�^o�z't��kz�mu�0vWmã�#is;ÃÛw q"Ï�xyskt³o�s_q�z³Ïc�]Ïis;¿�w
�^w0n�xyskt�q�����n�w"vk����p���s_w^oun��{z'tuz?��sytuz?�'vk���9mu�0vWm p¸ù ¶¸ ú W�Ä[¿�w¶�
�}� �¥z?q�q�v¸ �ù��%x�skt�z'�kz'tu�"¿°q ¡ mu�{z'tuzªz�º�npo�muoYv[ä q ¡ ou�0�¶��mu�0vWm'�%n�x�� ùåä�p��.mu�{z?w
s
ORÄ�¿�w$�~pyãgs;Ã�wOùNÁR# s
�1unÃ�wOùäs
O�¡æ¿-w$�mp:ã�#is;ÃÛw¶�{ÁZs�| w0skmun���z�mu�0vWm3x�sktÞ��qçä�p"|}z��^v?�kzÁ # s
�1unÃ�wå�&èKs
p ¸ w¶�b ¸ ô� b #� s�  Ä6Á # s
��unÃÛw:w ³ Ðm¸ ���8�½�YÃ � b ¸ ô� b²é #� s�  Ä6Á # s
��unÃÛw:w ³ Ðm¸ ���8�½�YÃ¡ b ¸ ô� b #é # s�  Ä6ÁR#�s
��unÃÛw:w ³ Ðm¸ ���8���?Ã� b ¸ ô� b é #� s�  Ä6ÁR#is
��unÃÛw:w ³ Ðm¸ ���8�½�YÃ¡ ý p ¸ q ÐYê Ì ³ # Î Ñ ¹ s�§iw

©�z�ou�0vk�p�½ouz'z°��vWm�z't
s_w�mu�0vWm
mu�{z°�pvko�m>m�z't�q]s_wYmu�{z°��vkoum.��n�w{z³n�o
w{z'�_��n��_n��^����ouq�vk�p�½��s_q�r^vWtuz?�m�s«mu�{z��0t�o�mUm�z't�q s_w�mu�{z³�pvko�m
��n�w{zk�\�^�{m}�0t�o�mU|Uz�q��0o�m>��s_qCr^�{m�z�mu�{z��0t�oum�m�z't�q]n�w�mu�{z���vko�m��n�w{zk�6©�z��0v?�kzb ¸ ô� b é #� s�  Ä~ÁR# s
�1unÃ�w:w ³ Ðm¸ W ý ���`���YÃ � b é #� z�º�r*�ÂÄÞs
¾{Ä W�w)s
OÞÄ~¿-w$�mp:ã&s;ÃÛwO¢ZW ý ���m���YÃ
� b ¸ ô� ¶

Ì�Ì�Å ÐYë Ñ Ì ³ Ðm¸ Ñ #,ì Ì Ì�ÑZÑ Î b é Ì�Å ÐYë Ñ # Î Ì ³ Ðm¸ Ñ� q Ð [ �\�`�\�YÃ� ¶ Ï�� Ì ¶ ÑÌ�Å ÐYë Ñ Î ³ Î # Î b ¸ ô� ¶ì Ì Ì�Ñ Î �?ÃAu
|Z�{z'tuz�|}z«�^v?�kz��0o�z?�ªmu�{zCou�0�^o�mun�mu�{mun�s_wN�{� s
¾CÄ�W�w)s
OxÄW¿�w$�mp:ã&s;ÃÛw³n�wªmu�{z��0t�o�m³z?¦��0vk��n�ma�vkw0��xyskt}mu�{z%o�z?��s_w^��z?¦��0vk��n�mO�«|Uz��0vg�kz³�0ouz?��mu�0vWmð¾�p ¸ m�z?w0�0oUm�s�n�w0�^w0n�ma�3m�sk�kz'mu�{z't>|Zn�mu��mu�{zxyvk��mZmu�0vWm b ì�(í q Ð*î � í �  W�
Q�wYmu�{z°skmu�0z't%�0vkw0�¥��|}z��0vg�kzb ¸ ô� b é #� s�  Ä6ÁR#is
��unÃÛw:w ³ Ðm¸ ���8���?Ã � b ¸ ô� b é #� s�  Ä s
O�¡�¿�w$�mp:ã&s;ÃÛw:w ³ Ðm¸ ���4�½�*Ã� b ¸ ô� b é #� q Ð Ì�Å Ï ¸,ë Ñæ³ X #$ì Ì Ì�Ñ �½�4���*Ã

� ¶ Ï�� Ì ¶ ÑÌ¦Å Ï ¸,ë Ñ�Î}³iÎ # Î b ¸ ô� ¶ì Ì Ì�Ñ�Î �*Ãúu
|Z�{z'tuz�mu�0z�o�z?��s_w0�¿n�w0z?¦\�0vk�pn�mO�¸x�s_����sg|ZoYxytus_q mu�{z�x vk��m"mu�0vWm¤��w�s� RÄ¬s
O�¡ï¿-w$�mp:ã&s;ÃÛw:wG�
Äzs
O5¡~¿-w$�mp:ã&s;ÃÛwU¡[{Rs
� ¸ p ¸ w¶�0o�s«mu�0vWmzsyr^tusg��n��{z?��ä°|>vko.�¶�{s_o�z?w�ou�4T��'n�z?w�mu����ouq�vk���
wÛ�B�Ñä�p

=�²



n�qCr^�pn�z?o¢s� RÄ s
O�¡ï¿-w$�mp:ã&s;ÃÛw:w��´q Ð Ì¦Å Ï ¸,ë Ñ X #$ì Ì Ì�Ñ � ¹.�{z���vko�m¤��n�w{zªx�s_�p��sg|Zo"�\�5r0tuz'��n�s_�0o��s_qCr^�{muvWmun�s_w0o'�AÁ%sg|°�½w{skmun���z�mu�0vWm
ý p ¸ q Ð Ì�Å ÐYë Ñ é # Î ³p Ðm¸ ¾ Ðm¸ � ý U ¾�p ¸ Y ¸ q Ð Ì¦Å ÐYë Ñ é ³ # Î � Â8s� �w�u

vkoM¾�p ¸ m�z?w0�0o}m�sCn�w{��w0n�mO�k�A¤�sCn�w0�0z'z?�£��mu�{z�o�z?��s_w^�Ym�z't�q s_wYmu�{z³�pvko�m
��n�w{z%skx�s�§iw}n�o>w{z'�_�pn��^���ouq�vk���£��s_q�r^vWtuz?��m�s�mu�0z°�0t�o�m'��®<sktuz's��kz't?�� ¸ ô� � é #� s�  ÄKÁ # s
�1unÃ�w:w ³ Ðm¸ �½�8���YÃ¢�  �¡ Â4s� �w ?¨�¾ ¸ p ¸ Æ � �
Ð s \ ã&s;ÃÛw Ðm¸ �YÃú¹

lGw"skmu�{z't.|}skt��0o'� OzE��  +¡�Â8s� �wOip ¸ � �
Ð s \ ã&s;ÃÛw Ðm¸ �YÃú¹

¤�s�n�m
t�z?q�vkn�w0o>m�s��{z'm�z't�q�n�w0z b �Ðts \ ã&s;Ã�w Ðm¸ �?Ã&�}µ{skt�ph� ¶¸ mu�0n�o>z?¦��0vk��o ô Å �0|Z�^n������_n��kz?o.mu�{ztuz?ou�0��m'�&¹.�\�^o'�{vkouou�0qCz°w0sg|Ämu�^vWm po�°s ¶¸ u ¶¸ ú W�w¶�úÁ%skmun���z°mu�^vWmb Ð - ÎÐ s \ ã&s;Ã�w Ðm¸ �?Ã � oun�w�þ ÿ ¸ð� Ðm¸ b Ð - ÎÐ s \ s ��s_o�s;ÃÛwÛÄ�oun�w�s;ÃÛw:w Ðm¸ �YÃ
� oun�w�þ	ÿ ¸ � Ðm¸ ^ ) Ç,+ëÌ Ì�Ñ) Ç,+$Ì Ì�Ñ Ð +	ñ�� Ì Ì�Ñ j Ð - ÎÐ s \
� oun�w þ	ÿ ¸ � Ðm¸ � ) Ç,+ s - Î w) Ç,+ s - Î w Ï +	ñ�� s - Î w Ä ¶¸ � ¹

µ{skt���s_w\�kz?w0n�z?w0��zk�U|Uz"��z'mRÏª¬¦� þg��s_oFþ¢ÿ ¸�� Ä�oun�w�þ	ÿ ¸���� Ð�¶ � U$W�Ä ¶¸$# Î Y Ð WÎ ��©�z"�'vkw�w0sg||.t�n�m�zb �Ð - Î saã&s;ÃÛw:w Ðm¸ �YÃ � b �Ð - Î þ   Ä þ ��s_o þ ÿ ¸�� Ä�ounpw þ ÿ ¸���� ��s_o�s;ÃÛw � Ðm¸ �YÃ
� Ï ¸ b �Ð - Î saÏ.Ä���s_o�s;ÃÛw:w Ðm¸ �YÃ
� Ï ¸3ò ¸:ó º � Ì¨ô Î Ñ

Ì õ Î Ð�¶ Ñ Ì�Ì õ Ï ¶ Ñ ó º � s ô Î w Î Ï õ Ð�¶ Ñ ¡ ¸ õ º$» );ó º �*ön÷ ø;ù Wø¨ú W ó º � s ô Î w¨û
Ìüõ Î Ð�¶ Ñ _ Î ý �

Ð - Î
� õ ÎÅ)Ìüõ Î Ð�¶ ÑÂþ ¸:ó º � s.- \ w

Ì õ Ï ¶ Ñ ó º � s - \ w Î Ï õ Ð�¶ ¡ ¸ õ º$» );ó º � ö8÷ ø;ù Wø¦ú W ó º � s - \ w ûÿ õ Î Ð�¶ �
� ¶+	ñ���Ì ÿ Ñ � ¸ s ) Ç,+ s.- Î w Ð +	ñ�� s.- Î w:w ó º � s.- \ ws ¶:Ð*) Ç,+ s - Î w Ï +	ñ�� s - Î w�w ó º � s - \ w Î Ï ¶ Ï ) Ç,+ s - Î w Ð +	ñ�� s - Î w¡ ¸ú +�ñ���Ì ÿ Ñ vWt���muvkw �z' s ¶:Ð*) Ç,+ s - Î w Ï +	ñ�� s - Î w:ws ¶ Ï ) Ç,+ s - Î w Ð +	ñ�� s - Î w:w muvkw þ.ÿ Å � ��� ¹

¹.�{z°o�muvWm�z?q�z?w�m%x�s_����sg|Zo'� n
� f à�à���à�� û ß|á�á h â ü � �¥z'm��0oZvW�_vknpw¤o�z'm ² ¬¦�äU � ³ �¸ YW�%µ{skt�ÿ����~��u��4�g� ² �£�{z?w0skm�z�����ús�ÿÞw}mu�{z�npw0�0n��'vWm�skt
�WvWt�n�vW�^��z³skx=mu�{z°z'�kz?w\mZmu�^vWm���µh�}u:µ�� �3n�o
v��^vk��r^vkn�t.vkw^�"o�z'm

Ã �!� �¯O��¨së�~��u��4��wå� í së��µ � u:µ � �3n�o
v��^vk�Yr^vkn�t�w¹
=�Á



µ{sktK�~�#u��8��u)��ñu��$�R� ² ��z'mZ�^o
vk��o�s�o�z'm
Ã � � Ê � �½¬¦�"O��ås$�~�#u��`��w��ås$��ñPu��$��w � í s$��µh�:u:µ�� ��u)��µ � u:µ3�<�3vWt�z��½skmu�"�^vk��r^vkn�t¶o#w�¹

ÁZskmunp��z°mu�0vWm�&vWt sIE�w � É« W Ê « Î ¬� O��ús�ÿå¶�w��As�ÿ�¸�wÛÄ_O��ús<ÿú¶�w¦O��ås�ÿ�¸�w
� É  W$¡   În¢8£ ¡¤   WI¥   Î ¤ § Î s	O��ås�ÿA¶ w��ús�ÿ�¸�wÛÄ�O��ås�ÿú¶ w¦O��ús�ÿ1¸�w:w

¡ É  W,¡   În¢.£ ¡¤   W¦¥   Î ¤ § W s	O��ås�ÿA¶�w��ús�ÿ�¸�wÛÄ�O��ås�ÿú¶ w¦O��ås�ÿ1¸|w:w
¡ É  W,¡   În¢.£ ¡¤   W¦¥   Î ¤ §®© s	O��ås�ÿA¶�w��ús�ÿ�¸�wÛÄ�O��ås�ÿú¶ w¦O��ås�ÿ1¸|w:w

� U ³ ¸ Y s¦Ã�¶é¸.Ä»Ã ¸ ¶é¸ w¿¡ U ³ ¸ Y s
¾{Ä W�w)s¦Ã�¶é¸ Ê ¶�� Ä·Ã ¸ ¶é¸ w¿¡ U ³ ¸ YmU ³ Ðm¸¸ Y s¦Ã�¶é¸ Ê � Å Ä·Ã ¸ ¶é¸ w�¹
Q³�^o�z't��kz�mu�0vWm U ³ ¸ Y s¦Ã�¶é¸ÞÄ¢Ã ¸ ¶é¸ w;� OiE ��Â4s
p Ð Å w���� �¥z?q�q�v� k W� �¥z'm��0o�w{sg|$��s_w^oun��{z't
Ã�¶é¸ Ê ¶��W�µ{sktf��¶"u��¸ u��U���»º ¸ ���{z?w{skm�z³�\����s���¶"u��~¸ u��d��w6mu�{z³r0tusk��vW�^n���n�ma�3mu�^vWm ��µ·¶�u:µR¸���vkw0�
��µ ¶ u:µ � �3vWtuz°��skmu�Y�^vk�"r^vkn�t�o'���_n��kz?w<mu�0vWm µ ¶ � � ¶ u:µ ¸ �v� ¸ u:µ � � � � �©�z3�0vg�kz

Ã�¶é¸ Ê ¶�� � �?� � Ê ¶;� Î ��� Ì � W Ê # Ñ ��� Ì�� W Ê # Ñ �Ks���¶�u��~¸�u��d��wG�	�U���	�¸��¢��¶
� W � � � Ê ¶;� Î � � Ì � W Ê # Ñ � �	��
 W,¡ ��� 
 W ú 
 _ ����� 
 W ú 
 Î � ��s���¶)u��¸ u��U��wG�	�d���	�~¸��.��¶
� W ��� � Ê ¶;� Î ��� Ì � W Ê # Ñ � �	��
 W,¡ ��� 
 W ú 
 _ ����� 
 W ú 
 Î � s�  Ä6ÁR#is���¶�u��¸�w:w ³ Ð�� �	�d���	�~¸��.��¶
� W � #� ý � ¸ s�  Ä~Ãås
��w:w ³ Ð�� W ý �½�4��¹

¿Zz't�zRÁR#is���u�}`w%n�o³vko³npw<mu�{z�r0tus�skx&skx��9z?q�q�vª k W�Þì}s_qCr^�0muvWmun�s_w0o³vkw0vk��sk�ks_�0o�m�sYmu�{s_o�z«n�wmu�{z�r0tuz'��n�s_�0o
��z?q�q�vCw{s�|Ä�_n��kz°mu�^vWm� #� s�  Ä~ÃMs
��w:w ³ Ð�� � � �`�·��s� +¡�Â8s� �w:w  
O Å p Å ¾ Å � ì� � Å q Ð [ �4�x���xs
p Ð Å ¾ Ð Å w�¹

¤�sC|}z�o�z'z°mu�0vWm U ³ ¸ Y s
¾{Ä W�w)s¦Ã�¶é¸ Ê ¶�� Ä»Ã ¸ ¶é¸ wA�|{Rs
¾ Ð�¶ p Ð Å wA� Â4s
p Ð Å w¶��¥z'm��0o�w0sg| ��s_w0oun��{z't Ã�¶é¸ Ê � Å �=vkw^���{z?w{skm�z��\���xs���¶�u��~¸�u��U� u�� Å w�mu�{z�r0tusk�^vW�^np��n�mO�¤mu�0vWm��µ·¶�u:µR¸���vkw0� ��µO�iu:µ Å ��vWtuz��½skmu���^vk��r^vkn�t�o��_n��kz?w�mu�0vWm»µ·¶¢�¬��¶"u:µR¸I� �¸ u:µO���� � u:µ Å � � Å �t�9z'mzl���z&mu�{z}o�z'm=skx0vk���~s�� ¶ u�� ¸ u�� � u�� Å wð� s�� ¡8u? �¢ ¸ w Å |Zn�mu��� ¸ �±·»s�� ¶ u:p�w�u�� Å �·»s��U��u:p�w¶�tG³z?w{skm�z°����lz¶>mu�0z°o�z'm
skx*vk���As���¶�u��~¸�u��U� u�� Å wM�Çl |Zn�mu�âx���¶úÄM�d�ix�ù¿ '¡k¡ p�vkw0�o�z'm�lc¸�¬¦�æl�� lK¶?�©�z��0v?�kz
Ã�¶é¸ Ê � Å � � � �î� � � W � ¡ � � Î �o¹

= Í



µ{sktðp¤� ¶
Å ��mu�{zZvkw0�_��zFÃªn�oUw{skm&tuz?��z'�Wvkw\mUn�w!ÁR#�s
��unÃÛw¶��o�s�|}zZ|Znp����y��0oum&|.t�n�m�zÆÁR#is
�Pw&�{z'tuzk�lGx

s���¶�u��¸�u��d� u�� Å w �Ûlc¸�mu�{z?w;·»s���¶)u:p�w$Ch·»s��¸ u:p�w
vkw0�;·»s��U��u:p�w$Ch·»s�� Å u:p�w
vWt�z3�0n�o�y�s_n�w\m'�0vkw0���s_w0o�z?¦��{z?w\mu���
s�  Ä��ks_�|s:s�··s�� ¶ u:p�w$Ch·»s�� ¸ u:p�w:w��¢s�·»s�� � u:p�w$Ch·»s�� Å u:p�w:w:w�

s�  Ä6ÁR#is���¶�u��~¸�w:w)s� �ÄKÁR#�s��U��u�� Å w:w�
s�  Ä6ÁR#is8x���¶úÄM�¸ix-w:w)s�  Ä6ÁR#is8x��U� ÄB� Å x-w:w�¹

¤�sC|}z��'vkw"|.t¶n�m�z b3b�b!bk� Î �xs���¶�u��¸�u��d� u�� Å wG�	��¶u�	�~¸��	�d���.� Å�b�b!b3bk� s�  Ä6ÁR#is8x���¶åÄ��~¸zx-w:w ³ Ð Å s�  Ä6ÁR# s8x��d� ÄM� Å x-w:w ³ Ð Å �.��¶��.�~¸��	�U���	� Å�
U b #� s�  Ä6ÁR#is
�Pw:w ³ Ð Å W ý ���`�Y ¸�

s� +¡ Â4s� �w:w U ô� # Îé³iÎ Y ¸�
s� +¡�Â8s� �w:w�Ã ¸ ¶é¸ u

tuz?�0ounpw{�³��s_q�r^�{muvWmun�s_w0o6xytus_q mu�{z>r0t�s\skx�skxU�¥z?q�q�vC k 
n�w�mu�{z
��vko�mma|Us°o�m�z'r�o'�úQ�w�mu�{z
skmu�{z't�0vkw0�£� b � � Ê ¶;� Î b � Ì � W Ê # Ñ b � Ì�� W Ê ¶ �,� # Ñ b � Ì�� _ Ê # Ñ �xs���¶"u��~¸ u��d� u�� Å wG�	� Å �.�U�'�.�~¸'�.��¶�
W b � � Ê ¶;� Î�b � Ì�� W Ê # Ñ®b � Ì�� W Ê ¶ �,� # Ñðb �	��
 _.¡ ��� 
 _ ú 
 \ ����� 
 W ú 
 Î � �xs���¶�u��~¸ u��d� u�� Å wG�	� Å �.�d���	�~¸��	��¶�

W ý s� '¡k¡�w ¸ p ¸ b #� ý � ¸ s�  Ä6ÁR#�s
�Pw:w ³ Ð Å W ý ���4���xs
p Ðm¸ ¾ Ð Å w�¹
©�z�o�z'z°mu�^vWm� ¾ W � � ¾»Ä W

W � UÂÃ ¶é¸ Ê � Å Ä·Ã ¸ ¶é¸ Yc� � ¾ W � � ¾{Ä W
W � U��xs
p Ðm¸ ¾ Ð Å w¿¡ Â4s� �w�Ã ¸ ¶é¸ Y�� Â8s
p Ð Å w�¹

¹.�0n�o>ou�0sg|ZoZmu�0vWmÆ�&vWt�sIE�wA� Â4s
p Ð Å w¶�^vko
tuz?¦��0n�t�z?�£� n
lam=w{sg| tuz?q�vknpw0o£m�s³r0tusg�kz}¹.�{z'sktuz?q�X
xyskt=�{º�z?�zpx��U�¡8u ¶¸ ú WiY_�*©�z}|Zn��p�Wr0tusg�kz}mu�{zUx�s_����sg|Zn�w0�r0tuskr�s_oun�mun�s_w£�
� f à��Aà d s e s
àUr â � Å�� h�ût���bop(� UO¡8u ¶¸qú WiY|�úa
l4�Þ^`]8�R���)hFEö�}o��j�bzk8j _
h#dKd"jia�_Zd?ûð�)dEæ2 ´=s~s�øús
p�w:wK_Z^Gb _Zd-a�h-_t�)]4a�_��i^~ò
î�^gk8j h)a�_���]|�\j h2� í sIE �¾¡�wp2rq Ð	� Ì # Ñ ¹

=

4



S o�n�mªmu�0t�w0oªs_�{m'�Cmu�{z@�{º�z?��p��'vkouz��0vko�vk��tuz?vk�{� ��z'z?w ��s_w0oun��{z't�z?� ��� S �_vWtu|>vk��vkw0�
¤�r�z?w0��z't��� �¢
n�w�vª�0nÂ[�z'tuz?w\m�o�z'm�mun�w0�{�<¹.�{z'��r0tus��kz?�°´�tuskr�s_oun�mun�s_w8 )O¤xysktÞp�ù ¶¶ � vkw0� s_�{tr0tus�skx=npo>z?ouo�z?w\mun�vk������mu�{z�ouvkqCz3vko
mu�{z?n�t�o?�{�^�{m>|Uz3n�w0�'���0�0z³n�m
xysktZ��s_qCr���z'm�z?w{z?ouo'�
� f à�à���à�� � f à��Aà d s e s
àdr¬â � � �¥z'm��0o%ouz'm! ·�� Ps
¾1w%¬¦� Æ�� Î ³³ ���¥z'mÂL]��z�mu�{z«w��0q���z't%skx�^vk��r^vkn�t�oMµh�$u:µ���|Zn�mu�[x�µh��Ä¢µ��°xlù" ^�åÁZskmun���z�mu�0vWm

í sIE ª�æLxwF�WOús¦E Ä6LxwA�|{ þ"¾ ¸ q ê Ì¦Æ�� Î ³ Ñ � � Â8s� �w�¹ sëÆ�w
¿Zz't�zU|}z
�0v?�kz
�0o�z?�3mu�0vWm°ÁR#is
��unÃÛwú���xs
��w¶�=ÃZz?�'vk����mu�0vWm s�¶¨w � � ¶ s�¶�Ä� �w~¹"¹"¹ s�¶�ÄÞñ®¡Y �w¶�©�z�ou�0vk�p�£ou�{sg|Ämu�0vWm'�^xysktZvk����ñ½� OåsaL{w � ��s� +¡ Â4s� �w:w øús
p�w � ¹ s<V�w
¹.�0n�o=|Znp����r0tusg�kzZmu�0vWmtLî¯�vkw0���{z?w^��zZvk��o�sÜEI¯�n�ovWr^r0tus?º{n�q�vWm�z?���o´=s~s�øús
p�w:wO�O�0n�oum�t�n��^�{m�z?�¥�vko�vk���^mu�{zZqCs_q�z?w�muoUskx�L m�z?w0��m�s3mu�{zZ��sktutuz?our½s_w^�0n�w{�°qCs_q�z?w�muo�skx£mu�{z ´=s~s�øús
p�w:w¶��vkw^��mu�{ztuz?ou�0��m=|%n����\x�s_����sg|°�¹.�0npo=q�z'mu�{s���n�oo�s_qCz'mun�q�z?o&�'vk����z?�$# h-]8^`^&% dMd�_t�)© �'��o�z'z.xyskt�n�w^o�muvkw0��z��±Wi¢��©�z�o��0vk����r0tus���z'z?�"���"n�w0�^�0��mun�s_wYs_w¨ñ½�.¹Z�{z��'vko�z(ñg�1 ��0vko%vk��tuz?vk�{�Y��z'z?w"muvW~kz?w��'vWtuz3skx�\�h�9z?q�q�v� k Zm�sk�kz'mu�{z't>|Zn�mu�NsëÆ�w��\o�s���z'm��0oUvkouou�0qCzZmu�0vWmcs<V�w��{s_���0o&x�sktMñ Äª W�\|Zn�mu�&ñ�� W��lax ² � U�'�( W Ê�)�)�) Ê (�*,+¸ Y3�{z?w{skm�z?o�vk���9r^vkn�t�o.skx&w{s��0z?oZvkw0�¤x�sktcÿ � ² |Uz«�{z?w{skm�z3�\�-�ús�ÿÞw.mu�{zz'�kz?w�m%mu�0vWm ÿ npo
vC�^vk��r^vkn�t.vkw0��mu�{z�r�s_n�w\muo
skx=mu�{z°r^vkn�t.vWt�z�vWmZ�0n�oumuvkw0��zOù" ^�{mu�0z?wOús;L»w � � É« W ¬� É« Î ¬�/. ' « W + ¶�¶�¶ É« f ¬c/. ' « W Ê�)�)�) Ê « f ú W + í s��ús�ÿú¶"w�u"¹"¹"¹�u0�As�ÿ � w:w�¹ s� '¡�w

µ6n�t�o�m
w{skmun���z�mu�0vWm
mu�{z°��s_w\m�t�n��^�{mun�s_wY�\��m�z't�q�o
|%n�mu�·ÿ �`§�ÿd�gª� «�xysktZo�s_qCz��cª����npo
ouq�vk���ë¬1 « W ¬� 1 « Î ¬c/. ' « W + ¶�¶�¶ 1   f ¢.£�243   W$¡ 5 5 5 ¡   f ú W�6¤   f ú W ¥   f ¤ § W í s��ús�ÿA¶)w�u"¹"¹"¹�u0�ús�ÿ � w:w�1 « W ¬c 1 « Î ¬�/. ' « W + ¶�¶�¶ 1   f ¢8£72�3   W$¡ 5 5 5 ¡   f ú W�6¤   f ú W ¥   f ¤ § W í s��ús�ÿú¶)w�u"¹"¹"¹�u0�ús�ÿ � Ð�¶ w:w ý þ Æ�� Î ³³ � ¸
�1 « W ¬� 1 « Î ¬�/. ' « W + ¶�¶�¶ 1 «ªf ú W ¬�/. ' « W Ê�)�)�) Ê «ªf ú Î + í s��ús�ÿA¶"w�u"¹"¹"¹�u0�ús�ÿ � Ð�¶ w:w$¾ ý þ Æ�� Î ³³ � ¸
�

s� c¡ Â4s� �w:w øús
p�w � Ð�¶ ¾ ý þ Æ�� Î ³³ � ¸
�Â4s� �w�¹

¿Zz't�z"|Uzª�0v?�kzª�0o�z?��mu�0z¤n�w0�^�0��mun�s_w@����r�skmu�{z?oun�o?�¸µ{sktÅ�g�K  u"¹"¹"¹�u#ñ���z'm��^o�o�z'm�l(s��ëw<¬¦�8 ��@Ê1¶ �ús$��µR¸m��Ð�¶�u:µR¸m��w¶�ú�}�Ymu�{z°r^tuz'��n�s_�0o}|Uz��^v?�kzOåsaL»w � � U ³ ¸ Y~U ³ Ðm¸¸ YA¹"¹"¹�U ³ Ðm¸ Ì � Ð�¶ Ñ¸ Y í sal(s<ñ`w:w<¡ Â4s� �w
� s� c¡ Â4s� �w:w$¾ ¸ � W Ð � í sal(s<ñ`w:w ¡ Â4s� �w�¹

=:S



ÁZz�º�m'�0xyskt±¿�q�¡«�{º�z?�£�
¾ ¸ � W Ð � í þ0los<ñ`w
vkw0� x�µR¸^��Ä¢µR¸m�°xlùI¾ Ð WÎ ÐYë xysktZo�s_q�z� �����ù��¸� ñ ��

¾ ¸ � W Ð � U � ¸ Y í salos<ñ&Ä� �w:w ý ¸ þ"¾ Ð WÎ ÐYë � ¸ þ�¾ Ð WÎ ÐYë ¡9 � ¸
�

U � ¸ Y s� +¡ Â4s� �w:w øús
p�w � Ð�¶ ý ¸ ¾ Ðm¸-Ð Å ë Ï�� Ì ¶ Ñ � Â4s� �w�¹
ì}s_w0o�z?¦��{z?w\mu���k�{|}z�vk��o�s��0vg�kzOåsaL»w � ��s� +¡�Â8s� �w:w$¾ ¸ � W Ð � í s�·»s<ñ`w:w ¡ Â4s� �w�u s� k �w
|Z�{z'tuzJ·»s��ëw¶��x�sktF�ð�C��  u"¹"¹"¹�u#ñ~�_�0�{z?w0skm�z?o>mu�{z�z'�kz?w�m
mu�0vWm l(s��ëw}�{s_���0o}vkw0�âx�µR¸m�åÄ{µ ¸m��� x�q
¾ Ð WÎ ÐYë xyskt.z'�kz'tu�O��u�� � �C��  u#W|u"¹"¹"¹�u��:�3|%n�mu�O�¸ù�� � �&µ{skt���¶�u"¹"¹"¹�u�� ¸ � ��� ¡8u? �¢ ¸ �^��z'm.�0o.ouz'mÁ # s�� ¶ u"¹"¹"¹�u�� ¸ � wv���ks_� þ �:� Ê1¶ s�··s�� ¸^�
Ð�¶ u:p�w$Ch·»s�� ¸^� u:p�w:w �
©�zZw{s�|��'��vkn�q mu�0vWm&n�xtx��~¸^�
Ð�¶4Ä¤�~¸^��xlù Æ�� Î ³³ xysktz'�kz'tu�¤�ú�C��  u#W|u"¹"¹"¹ u#ñ~�Zvkw0�_x��¸^��Ä¤�¸m�ix�q
¾ Ð WÎ ÐYë xysktZvk���0�#u��g�½��  u#W|u"¹"¹"¹ u#ñ~��|%n�mu���+ùL�0�0mu�{z?wÁR#�s���¶)u"¹"¹"¹�u�� ¸ � wA� �É � Ê1¶ ÁR#is��~¸^�
Ð�¶�u��¸^�tw ¡ Â4s
¾ Ð�¶ w�¹ s� �W�w
¹9s�ouz'z�mu�^n�oC��s_w0oun��0z'tR¡ � s�·»s���¶�u:p�w$Ch·»s��~¸�u:p�w:wú§ s�··s��d��u:p�w$CO··s�� Å u:p�w:w��^w0�{z't«mu�{z"vko��ou�0qCr^mun�s_w0o°mu�^vWm�xR��¶ Ä��~¸³x�uyxR�U��Ä � Å xlù; �vkw0� xª�¸�Ä�� Å x-� ��� ¾ Ð WÎ ÐYë ��¹.�{z?w�¡n�o���s_w\muvkn�w{z?��n�wªmu�{z�npw�m�z't�ouz?��mun�s_w�skx�mu�0zCmO|}s<vkw0w��0��n²l�¸�¬¦�ö�~}�¬mp;ù!xd}&Ä��¸ xlù pJ¡< `�vkw0�~l Å ¬¦� �~}@¬�pMùRx<}gÄ � Å xlù p�¡= m�_�o�z'z��0�_�0tuzgV���z?��s�|°�Y©�z�|%n�����0o�z�mu�{z���s_�0w0�

> W > Î
Ý ÎÝ W ?

)c*�,P-0/@1 SU3A@ 7.-0A0K0*?A0,�g.7 j 5�B ¸DC B � 9 T
²ð�



�ks_�ésalc¸ú§�l���wc��W Ì Î¸ ô �ks_�ésalc¸�wU|Zn�mu��ÃA¶�unÃ�¸�vko%ou�{sg|%w"n�wY�0�_�{t�z�V��åÁZs�|°�^mu�{z°vkw0�_��z?o±ÃA¶"unÃ�¸ouvWmun�o�xy� ��s_o�s;ÃA¶-wA� � Î# Ï&E u ��s_o�s;ÃA¶ª¡�Ã1¸�wA� � W# uounpw�s;Ãv¶-wv� F# Ï&E u oun�w�s;ÃA¶t¡�Ã�¸�wv�GF # ¹
|Z�{z'tuz h u�� ¶ u�� ¸ vWtuz�vkoZnpwY�0�_�{tuzzV��&l�wYr^vWtumunp�'�0��vWt?����&�<¶t¡W�Z¸�u h ¸ ��p ¸ Ä6� ¸ ¶ ��s
p�¡H 8w ¸ Ä~� ¸¸ ¹ s� �ù�w
ÁZskmunp��zªmu�^vWm��<¶�q�v?�¸�½z�w{z'�_vWmun��kz symu�^n�oY�'vkw��^vWr0r�z?w8xyskt"ouq�vk���F�tw¶�Z�^�0m�mu�0npo��0s\z?oYw{skmr�s_o�z�vkw�����n�q�n�muvWmun�s_wªx�skt�s_�{t°��s_qCr^�{muvWmun�s_w0o'��µ6n�t�o�m'�¥vko�ou�0qCzCmu�0vWmÜ��¸¸� ¶¸ p��C¹.�{z�¹=v?����sktz�º�r�vkw0oun�s_wYskxoun�w�s���w>vWtus_�0w0�±�·�&ÃA¶.�_n��kz?o h

p`s
p�¡I 8w �5o�n�w�s;Ã ¶ ¡�Ã ¸ w�Ä�o�n�w�s;Ã ¶ wv�¾��s_o�s;Ã ¶ w$Ã ¸ ¡�{&s;Ã ¸¸ wú� �Z¸
pf¡9 Ã ¸ ¡�{Rs;Ã ¸¸ w�¹

¤�n�w0��z ¶¸ ph���Z¸��Ip�¡H �vkw0� h �Ip��{|}z�o�z'z°mu�0vWm.npo
mu�0n�o
�'vko�z�|Uz�q��0o�m.�^v?�kzDÃ1¸ �|{&sJ 8wv�{îUt¾ Ð�¶ Ï�� Ì ¶ Ñ YW�
Á%sg| o��{r0r�s_o�z�mu�0vWm��Z¸�� ¶¸ p��&¹.�{z°¹=v?����sktZz�º�r^vkw0oun�s_wYskx6��s_o�s��Pw>vWtus_�^w0���·�|Ãv¶.�_n��kz?o� W# Ä � Î# Ï&E � E � W Ð*# Ì � Î Ð � W Ñ# Ì # Ï&E-Ñ � ��s_o�s;Ãv¶t¡�Ã1¸�wÛÄ���s_o�s;ÃA¶-w

� Ä"o�n�w�s;Ãv¶-w$Ã1¸�¡�{Rs;Ã ¸¸ w
� ÄKF# Ï&E Ã1¸�¡�{Rs;Ã ¸¸ w�¹

Q³�^o�z't��kz�mu�0vWm h �  s
p�¡I 8w ¸ ÄK� ¸¸ �Ip ¶¸ ú ù«vkw^��mu�0vWm'�0���Yz?¦\�0vWmun�s_w0ozs� �ù�w���}sa�Z¸.ÄK�<¶-wA�&� ¸¸ Ä6� ¸ ¶ ��s
p�¡I 4w ¸ Ä¢p ¸ � W, �p�¡I ¸ ¹
¿Zz?w^��zk�P��¸ Ä[�<¶��N{&s E � w.�N{ þ�¾ Ð WÎ Ï ë Ï�� Ì ¶ Ñ � �¥oun�w0��zD�F� ¾ Ð WÎ ÐYë ��¹.���0o³mu�0n�o%mun�qCz�|}z«�^v?�kzÃ�¸ �]{´þ"¾ Ð WÎ Ï ë Ï�� Ì ¶ Ñ � �Ûì>s_w0o�z?¦��{z?w�mu���k�g�ks_�$salc¸�§²l���wc� Ì Îô �ks_�ésalc¸�wA�|{´þ"¾ Ð WÎ Ï ë Ï�� Ì ¶ Ñ  � �{´þ"¾ Ð _ Î Ï ë Ï�� Ì ¶ Ñ � ��¹Z�0n�o}r0tus��kz?oÞs� �W�w��

Á%sg| ��z'm��~¸ u�� Å u"¹"¹"¹�u�� ¸ � �Ä� ¡8u? �¢ ¸ �½z�ou�0����mu�0vWmÇx �¸m��Ä��~¸^�ix�q�¾ Ð WÎ ÐYë x�skt�vk���R��u����
��  u#W|u"¹"¹"¹�u#ñ~��|Zn�mu����ù��{�U¹Z�{z?w

í s�·»s<ñ`w�M µ ¸ � � ¸ u"¹"¹"¹�u:µ ¸ � � � ¸ � w�b � Ì�� Î Ê E�Ñ ¹"¹"¹ b � Ì�� Î;f Ê E�Ñ s�  Ä6ÁR# s���¶�u"¹"¹"¹�u�� ¸ � w:w ³ Ðm¸ � �¢��¶u�	�U��¹"¹"¹��¢� ¸ � Ð�¶�b � Ì�� Î Ê E�Ñ ¹"¹"¹ b � Ì�� Î;f Ê E�Ñ s�  Ä 1 �� Ê1¶ Á # s�� ¸^�ZÐ�¶ u�� ¸^� w®¡ Â4s
¾ Ð�¶ w:w ³ Ðm¸ � �	� ¶ ¹"¹"¹��.� ¸ ��b ¸ ô� b E� ¹"¹"¹ b ¸ ô� b E� s�  Ä 1 �� Ê1¶ ÁR#�s
���ëunÃ®�éw®¡�Â4s
¾ Ð�¶ w:w ³ Ðm¸ � ��¶�¹"¹"¹�� � �8��¶��*ÃA¶�¹"¹"¹��4� � �YÃ ��
s� +¡ Â4s� �w:w b ¸ ô� b E� ¹"¹"¹ b ¸ ô� b E� z�º�r9�ÂÄzs� c¡ Â4s� �w:w 1 �� Ê1¶ ¾PÁR#�s
�U�}unÃ®�éw¿¡ Â4s� �wO¢æ��¶1¹"¹"¹�� � �4��¶u�YÃA¶�¹"¹"¹¶�8� � �*Ã ��

s� +¡�Â8s� �w:w�þ b ¸ ô� b E� z�º�r9�ÂÄzs� c¡ Â4s� �w:w 1 �� Ê1¶ ¾PÁR# s
�1unÃ�w<¡ Â4s� �wO¢æ���m���YÃ � �
�

s� +¡ Â4s� �w:w�þ ¸L� Ì # Ñ³ Î � � u
²~=



|Z�{z'tuz�mu�{z���vko�m«mu�{t�z'zY�pn�w{z?o3x�s_����sg| �\� ��s_qCr^�{muvWmun�s_w^oCvkoCn�w��9z?q�q�v@ k W� ¹Z�\�0o?�&o�z'm�mun�w{�w ¬¦� ��s��~¸ u�� Å u"¹"¹"¹�u�� ¸ � w���s�� ¡8u? �¢ ¸ w � ¬ax��~¸^�1ÄL�¸m�=x�q�¾ Ð WÎ ÐYë xyskt%vk��� O� ��ù �¨��ñ~�_�9|Uzvk��o�s��0vg�kz
í s�·»s<ñ`w:w � b ¹"¹"¹ bNM í s�·»s<ñ`w�M µR¸�� �~¸ u"¹"¹"¹�u:µ ¸ � � � ¸ � wG�	�~¸��	� Å ¹"¹"¹��.� ¸ �

� s� +¡ Â4s� �w:w�þ ¸L� Ì # Ñ³iÎ � � u
oun�w0��z�mu�{zzWiñ\�O�^n�qCz?w0oun�s_w0vk�^�ks_�p�0qCz��ks_�ésIw�wUskx²w n�o� ä¡�Â4s� �w¶�ðì}s_q3�^n�w0npw{�3mu�^n�o}|Zn�mu�Gs� k �w�_n��kz?o.mu�0z�tuz?ou�0��m'� n
O ÓÔEN@IJz× H�ÒML�EN@
©�z"vk�0�{tuz?o�o�z?� npw mu�^n�o�r�vWr½z'tg���n�v¤mu�{z�w{skmun�s_w skx³n��{z?w\mun�x���n�w{�¤��s��{z?o?�&mu�{z�¦\�0z?o�mun�s_w skx%v��s��'vWmun�s_w��O�{z'm�z?��mun�s_w�ou��o�m�z?q xyskt.v«o�z'm>skx9o�z?w0o�skt¶oU|%�{s_o�z���s_q�q3�^w0n��'vWmun�s_wYvWtuz?vCn�o}qCs��{z?����z?��\�¤�0n�o�~�o'��¹.�{z'tuz'xysktuzk��|Uz«��s_w0ounp�{z'tuz?�¤mu�{zC�'��vkouo³skx��0w0n�m%�0n�ou~��kt�vWr^�0o'�³©�zC�0t�oumZz�º�m�z?w0�{z?�v«r0tuz'��n�s_�0o>��s_qCr^��z�º�n�ma��t�z?ou�0��m}x�t�s_q]mu�{z°�'��vkouo>skx=�^n�r�vWtumun�m�z³�kt�vWr^�0o>m�s�mu�0z°�'��vkouo>skx=r^��vkw0vWt�^n�r^vWt�mun�m�z%�0w^n�mU�0npo�~C�kt�vWr^�0o?�AQ��{t}ouz?��s_w0��tuz?ou�0��m>��s_w0��z't�w^oUt¶vkw0�{s_q �0w0n�m}�0n�o�~«�kt�vWr��0o'�©�zou�{s�|Uz?�«mu�0vWm'��vko���qCr0m�skmun��'vk������vk��qCs_o�m&o��{tuz?���k�kvkwCn��{z?w\mun�xy��npw{�%��s��{z.�{s�z?ow{skm6z�º�npo�m6x�skt&ou�^���vY�kt�vWr^�£�=n�x�mu�0zCt�vk�0n��0ocpYskx}mu�{z��0n�ou~�o�n�o°o��0����mu�0vWmz¾�p ¸ } ¶³ vkw0�Gp��ÈÂ8s� �w¶��µ{skt��0º�z?�
p»q¿¡��£mu�{z«r0tusk�^vW��n���n�ma��mu�^vWm�vkw�n��0z?w�mun�xy��n�w{����s��{z«z�º�npo�muo�n�o�vk��|}vg��o���s_�0w^�{z?�<vg|}vg�ªxytus_qs_w{zk�9o�s�mu�^vWm�n�m��{s�z?o�w{skm°o�z'z?q m�s<q�vW~kz�v���skm�skxUouz?w0o�zCm�s"r^�0t�ou�{z�mu�0n�o���n�w0z3skx}tuz?o�z?vWt��¶�xy�0tumu�{z't?�=lGw���s_w�m�t¶vko�m'�\xyskt�mu�0z%Á&t¶�6Âs_o��OÃYÅz?w\��n�qCs��{z?�{skx£t�vkw0�0s_q �kt�vWr^�0o?�\n�m��^vko&��z'z?w�ou�0sg|Zwmu�0vWmUn�x�ÃYvkw0�< 1ÄKÃY��skmu��vWtuz%vWm}��z?vko�mÞÅ�Æ±Ç:È|Æ±Ç:È ³Æ±Ç:È ³ �\mu�{z?w�vkw�n��0z?w�mun�xy��n�w{����s��0zZz�º{n�o�muo&|%�{r¥�^�´Æi¢��
ÁZskmunp��z3mu�0npo.n�w0�'���^�{z?o
vk���¥�0º�z?�RÃC��s ¡8u? �w¶��¿%z?w0��z�s_w0z3�'vkw¤mu�{z?w»¯ vkoZmu�0z3vk�{mu�{skt¶o.skxZ�´Æi¢�0n��&¯ r0tus���z'z?��m�s�n�w\�kz?o�mun��_vWm�z�mu�{z°oun�¯'z�skx=mu�{z(d��Rj �
�\�)d-a£n��0z?w�mun�xy��n�w{�«��s��{zk�l�wYmu�{z°�'vko�z�skxt�vkw0�{s_q$�0w0n�m>�0n�o�~��kt�vWr^�0oZvkw<n��{z?w\mun�xy��npw{����s��{z°n�o.s_w0�����_�^vWt�vkw�m�z'z?�¤|Z�{z?w·¾�p ¸5ó ¶³ �^vkw0�n�w�mu�0n�o}�'vko�z�mu�{z�s_w0����ou�^���Y��s��0z�npoUmu�0z%z?w\mun�tuz��kz'tum�z�ºYo�z'm'�ðQ³x9��s_�0t�o�zk��s_w{z�q�n��_�\m}��s\sk~�xysktmu�{z�oun�¯'zZskx*v3ouq�vk����z?o�m�np�{z?w�mun�x���n�w{����s��{z³n�w�mu�0zZskmu�{z't
�'vko�z?o'�0n�x½|}z���s_w0�0n�mun�s_w�s_w�mu�{z%z'�kz?w\mmu�0vWmZou�^���"v���s��{z�z�º{n�o�muo'�

S w{skmu�{z'tZm�skr�n���skx6tuz?o�z?vWt��¶�"|}s_�0������z�m�s�ou��n��_�\mu����t�z?��viº�mu�0z��{z'�^w0n�mun�s_wYskx6mu�{z���s��{z�o�smu�0vWmUn�mUvk��|>v?��o�z�º{n�o�muo?�6µ0skt>npw0o�muvkw0��zk��vR�\���#jia�_<� ^¢�#��b��}n�omu�{z³ouvkqCz�vkoUvkw�n��{z?w\mun�x���n�w{�°��s��{zk�z�º���z'r^m�mu�0vWm�n�mC�{s�z?o�w{skm�w{z'z?�@m�s�n��{z?w\mun�xy��mu�{z��kz't�mun���z?o���z?��s_w{�_npw{�¤m�s�mu�{z<��s��{zk��¹.�0n�ow{skmun�s_w"��s_�^����o�mun����½��z°�0o�z'x �0��xyskt.tuz?vk�¥o�n�mu�0vWmun�s_w0o?��vkw^�"��z?vk��m�s�npw�m�z'tuz?oumun�w{�Ctuz?ou�^��muo'�
Ï ØQP|ØxD.Øx@IJzØ¤Ò
�� �¢ S � S �_vWtu|>vk�}vkw^�9R0�v¤�r½z?w^��z't?� ô w0�{z?�'np�0vW�^��z�oumuvWm�z?qCz?w�muo�vkw0��mu�0z�¯'z't�sW��s_w{z���v?|]n�wt�vkw0�{s_q»�kz's_qCz'm�t�n����kt¶vWr^�0o'�å¤��0�^q�n�m�m�z?�£�`WW¡k¡_¨��
�±W�¢&Á�� S ��s_w8vkw0�SR{�ð¤�r½z?w^��z't?� ã l8�xk~h}����j��"_Z��_�d)a�_��¢�R��a
l|��bW��©5n���z'�\��lGw\m�z't�ou�'n�z?w^��z¨¤�z't�n�z?on�w6G�n�ou��t�z'm�z�®¤vWmu�{z?q�vWmun��'o�vkw0��Q�r0mun�q�n�¯?vWmun�s_w£��©�n���z'����l�w�m�z't¶ou�'n�z?w0��z¤��R_s_�0w�©5n���z'�UT

¤�s_w0o�¢��~ÁZz'|�À&sktu~��½o�z?��s_w0�<z?�0n�mun�s_w£�mWW¡k¡k¡��>©5n�mu�<vkw<vWr0r�z?w0�0n�º�s_w"mu�{z��pn�x�z°vkw^��|Uskt�~skxv´=vk�^�£Á&t��6Âs_o?�

²8²



�±ù�¢&¿����}tuz?�3vkw^�³G�� � �,V°n�tu~�r^vWm�t�np�u~½� ô w0n�m9�0n�o�~³�kt�vWr^��tuz?��sk�_w0n�mun�s_w�n�o1Á�´&�O�0vWt��£� ý �i� k]8atòW ��� �Ròp�V4s� ��$W�w¶¬ïùYX|W�O{�& �ViVkÆ��
� OW¢ZVC�8ì
�0vW~\t¶vW�^vWtumO�k�`¤½�|¤���lG�kz?w{�_vWt?�8¿�� ó në�\vkw^��Á.�8ì>�{s{�1ì}s��0n�w{��mu�0z'sktu�«x�t�vkq�z'|Usktu~CxysktmuvWtu�kz'm°��s��'vWmun�s_wªn�w¤�^n�o�m�t�n����{m�z?�"o�z?w0ouskt�w0z'mO|}sktu~�o?�³l�wMî�^maé�)h-^~jia�_<� ^~j ���`® � k4��d�_
]8�Ô� ^î�^�"� h��Rjia�_<� ^ ã ���)l�^~� �\��fi®�ê ý ��b _
^�f�j ^~b ý � ��k~]4a�_Z^�f_�Ur�vW�kz?o" �ùW¡NX� �ù�O{��l�Á�ÁUÁ ì}s_q«�r^�{m�z'tc¤�s��'n�z'ma�k�~WW¡k¡{ W�
�±X�¢�l¶� ì>�0vWt�s_w£�cQ��ð¿%�0�0tu�k�Zvkw0� S �f�9sk�^o�m�z?n�w£� lG�0z?w�mun�xy��n�w{��vkw0�5��s��'vWmun�w{�W�O�0s_q�n�w0vWmun�w0���s��0z?o'¬úÁc´�O��s_qCr^��z'm�z?w{z?ouo
tuz?o��0��muo}x�skt%�0n�tuz?��m�z?�Y�kt�vWr��0o'��î\[][^[ ã h}ji^4d)ò î�^�)� h-�Rò ã l8� è

� h-®i�~O�Æ4sëÆ�w¶¬ïW� �ViWYX|WiWW¡k¡���WW¡k¡�W��
�´¨�¢�l¶�úì>�^vWtus_w£�åQ��Û¿%�^�{tu�k�&vkw0� S �ª�9sk�^o�m�z?n�w¥��®¤n�w0npq�n�¯?n�w{�<mu�{z�oun�¯'z�skx%vkw@n��{z?w\mun�xy��n�w0�skt���s��'vWmunpw{�W�O�{s_q�n�w^vWmun�w{� ��s��{z�n�w�v �kt�vWr^�5n�o�Á�´&�O�0vWt��£� ã l8�#� h:��atò ý � ��k~]4atò���"_<ò��

WiVW¡`s<ù�w¶¬ïW� '¡�VYX|W� �WW¡{�1WW¡k¡�ù��
�û§g¢ ô ��µ=/s`__qCz?n�z't?� � �aV�vkw�m'��vkw0��®��aV�vk�{xyq�vkw0w£��W�����n�o�n��^n���n�mO���{t¶v?|Zn�w0�_oskx£r^��vkw{z
�kt¶vWr^�0o'�lGwcbMh:���-�#��bi_Z^�fidÞ�} W h}j�k~l&õzh:j £v_
^�fH% dfei�{�ks_�p�0qCz3 k �VW¡«skx Z ����a�]8h:�!gz��aé�-d�_Z^ ý �i� k]8atò�~�"_<òp�{r^vW�kz?o� �XiXYX� ?¨kÆ���¤�r0t¶n�w{�kz't?�8�}z't���n�w£�£ �ViVk¨��
�´Æ�¢ S ��µ{t�n�z'¯'zk��Ã���®¤vWtumun�w¥��R0��®<s_w0��z?�ë�0®���Ã%�0o�¯?n�w{~ks{��vkw0�»ì³�8¤{q���mu�£��ì}s��{z?o}n��{z?w\mun�xy��n�w0�o�z'muo%skx�kz'tumun���z?o³n�w�t�vkw0�0s_q$w{z'ma|Usktu~�o'�.ÃZz?o�z?vWt�����ÃZz'r½skt�m��¥z?o�ì>vk�0n�z't¶o5�¥z?n���w0n�¯� �ù_§\��9vW��skt�vWm�s_n�t�z��¥z?n��^w^n�¯k� � tuz?w{sk�^��zk�mWW¡k¡�X��
�±V�¢&�³��¿%skxyq�vkw^w���©�z?����z?w0�0skxa��¿3�D�*n����\m�z?w{z'�k�kz't?��vkw0�hR{�|ì}s_�p��n�w0o'� W �\���#j ��b ��d-_
a�_<� ^`_
^�f¤�`®�d è

aé�)�Rê ã l8�#� h�®»j ^~bib.h}j���a�_<���@�1O î F �#b�ò.¤�r0t�n�w0�kz't��I�z't���vW�{�¥ �ViV_§\�
�� '¡i¢�®�� � �&V°vWtur�sg��o�~��k�&VC�Pì>�0vW~�t�vW�^vWtuma�k�½vkw0�¨�&��³�U�¥z'��n�mun�w¥� Q�w<v�w{z'| �'��vko�oZskx&��s��{z?ox�skt³n��{z?w\mun�xy��n�w0���kz't�mun���z?o%npw��kt�vWr^�0o?�fî\[^[][ ã h:j ^4d"òtî�^�)� h-�Rò ã l8�#� h-®i�OiOms<W�w¶¬ïXiViVYX�¨� k W� �ViVkÆ��
�� k �¢�G����9n��¶��m�z?w^o�m�z?n�w£�A´U��vkw0vWt
xyskt�q3�^��vWz°vkw0��mu�{z?n�t.�0o�z?o'�f�Pî:í�
kj8ò ý �i� k]8atòp�* k �s<W�w¶¬ïùiWiVYX

ù�O�ù��* �VkÆiW��
�� �W�¢�¤½�ä�¥s_w0�{��G�� S �0o�m'� � � S ��s�|Z�£�Uvkw^� ì³� S m�~kz?o�s_w£�8Ã%vWr^n��@r0t�skm�skmO��r^n�w{��skx�qCsk�^n���z��s_w�m�z�º�muv?|>vWtuz�vWr0r^��np�'vWmun�s_w0o'¬�¹.�{z�������z'tu�_�0n��{zY�'vko�z<oumu�0�{�k�@lGw<b.h}�����#�#b _
^�f d½�:{a
l8�l dmdfe���� ^���)h��)^~�-�C� ^ÑÄ�]8�Rj ^�Å�j���at� h�dN_Z^ ý � ��k~]4a�_
^�f��`®�d-aé�"�Þdon ý Ä�î�% dfei�}r^vW�kz?o

V_§pX� '¡�§\�= �ViVk¨��
�� �ù�¢ S �|´6vWr^vW~ks_o�muvko
vkw0��l¶� � �\¹*s_����n�o?��Q³t�mu�{sk�ks_w0vk�½�{t�v?|%n�w{�_oskx¥�0n��_���{z'�ktuz'z%�kt�vWr^�0o�|Zn�mu�ouq�vk���6vWtuz?vYvkw0��xyz'| ��z?w0�0o'��l�w�bMh:��������b _
^�fidg�}iqia
lsr¨� h#e�d#l|�-k �i^Cíc�±f�� h-_�a
l��odRji^~b

õojiatjO�~a�h�]`��a�]8h��-d��{�ks_���0qCzC �W_§ W�skx Z ����a�]|h��tgz��aé�-d�_Z^ ý � ��k~]4atòt�~�"_<ò���r^vW�kz?o�ùiX�O,X|ùk¨_§\�
¤�r0t�npw{�kz't?�8�Uz't¶��n�w£�£ �ViVkÆ��

�� )OW¢�®��PG���´=z?w{tus_ouzk�Qu.j ^b�� � W ��� �&�"a�h-_<� W h:j�kml�d¶�&Q%º�x�skt�� ô w0n��kz't¶oun�mO�¨´&tuz?ouo?�1Q%º�xyskt��£�
WW¡k¡�ù��

�� �X�¢&Á��c´&t�n��_vkw�mu�0v�� S ��ì>�0vW~�t�vW��sktumO�k�°vkw0� ¿��c�>vk��vW~\t¶n�ou�0w0vkw¥� ¹.�{z ��t�n��u~kz'm���s��'vWmun�s_w��ou�{r0r�sktumUo���oum�z?q��£lGwcbMh:���-�#��bi_Z^�fid��:ca
l8���`_ �a
lxí�^`^`]`j �8í ý 
�î�^maé�)h-^~jia�_<� ^~ji� ý � ^���)h è
�)^~�-�(� ^;
G���"_Z�æ� ý � ��k~]4a�_Z^|f{j ^~bvgo�"a�£ú� h�e�_
^�fk�^r^vW�kz?o�ùiWYX�O�ù���WW¡k¡k¡��

�� ?¨�¢�¤½�ÃZvg�k� G��ú¤�muvWtusk�^n�w^o�~�n�� S �¹9t¶vk���\m�z?w���z'tu�{�}vkw0��Ã°� ô w0�kt�vkw{�_ounë��ÃZsk�^�0o�m«��s��'vWmun�s_w�{z'm�z?��mun�s_w¤|Zn�mu�"ouz?w0o�skt%w0z'mO|}sktu~�o?�5î\[^[][wj4� ]8h�^j �Û�i^M��)�æ����aé��bRích���j�dÞ_Z^ ý � �(�(]8^`_ è
�#jia�_<� ^4dyx�� k4����_�ji�<î#d#d�]m�g� ^�Å�]8^~b�j �&�)^~atj �zb �"hZ"� h-�Rj ^~��� Z _Z�(_�a
dx�}Ur»_
h��)�æ�-d#d¤��"^4d)� hgÞ��a�£ú� h�e�d�{i�WiW4së¨�w¶¬� '¡{ ?¨YX� '¡�WiX��ÛWW¡k¡ O{�

²P�



�� g§g¢�¤½�6ÃZv?�k�}Ã°� ô w0�kt�vkw{�_ounë�&µ}�²G³z·´=z?����z'�kt�n�w0në� S �6¹*t�vk�¶��m�z?w\��z'tu�{�Uvkw0�[G��ú¤�muvWtusk�^n�w^o�~�n��Ã.sk�^�^o�m%��s��'vWmun�s_wª�{z'm�z?��mun�s_w�n�w<z?qCz'tu�kz?w0���<ouz?w0o�skt�w{z'mO|}sktu~�o'�Zl�w-b.h}�����#�#b _
^�f dR�}(a
l8�
WiW ³,| ý � ^�"�"h:�"^~���(� ^ ý � ��k~]4aé�"h ý � �(�(]8^`_���jia�_<� ^4d���î\gFÅ~} ý }�
��`WW¡k¡�ù��

�� ?Æ�¢�Ã°� ô w{�kt�vkw0�_ounë� S �%¹9t�vk�¶��m�z?w\��z'tu�{�3vkw^�|G��c¤�muvWtusk�^npw0o�~�në� S wÄn�qCr^��z?q�z?w�muvWmun�s_w¿skxn�w0�{s�sktC��s��'vWmun�s_w��{z'm�z?��mun�s_w¸o���o�m�z?q�oC�^vkouz?��s_w�n��{z?w\mun�xy��npw{�ª��s��{z?o'��l�w î�^maé�"�Z��_Âf|�)^~�-�
_Z^ ý � �(�o]8^`_<�#j�a�_�� ^��`®�d-aé�"�od��+î\g ã [ Z�Z ý }�
;
��^�ks_���0qCz(ùiWkÆiù�skx Z �#��a�]8h:��gz��aé�-dÞ_
^
ý � ��k~]4aé�)h��~�"_t�)^~�-���{r^vW�kz?o3 g§ XYX� ?ÆiV���¤�r0t�n�w0�kz't?�8WW¡k¡ O{�

�� �V�¢�Ã°�©�vkw\m'� S �A¿%skr0r�z't?� �3��µ^vk���'vWs{�.vkw0�SR{� � n��0��s_w0o'�@¹.�{z"vk��mun��kz<�^vk�{�kz"��s��'vWmun�s_wo���o�m�z?q��ðí ý 
 ã h}j ^`d)j���a�_�� ^`d(� ^;î�^�"� h-�xj�a�_�� ^L�`®�d-aé�)�od��* '¡�¬ïV� �X� '¡�W�� �ViViW��

² �


