
��� �������
	�� ������������������������������� "!�!$#%��&$'�(�)*�+	*,.-*�/�0'21�3�)�4$1�1�5

687:9<;>=�;@?�?A;
BDCFE�?HGIEFJ@KLENM.B.O�C2CA;QP"7RJTSU7RJWV@EX7RJYCZB.EFJYC[O>BDC[M
\�P[;@]
7^M@7_CA;
KF`

acb0dDb�eDf*gih$j%glk$mnb�m�b%oqp h0r�g*k�f%gisut@b0vwb0xyj%zl{Rj}|
~��������������������R���c� �����$�:���������@�A�����2���_�[���2���$��������������� ��¡�¢��¤£/���¥�R�����¦�R£�§"¨�©R§������ ���}ª�«���� §A¬"�®��¯�¨0°���� �:�¥��«�§}±}�����¥�¦���²+³�´0µ�¶¦·:¸�¹2µ�º�»:¼�º�½y¶�·�¾�¿ À2Á µ�Â:À�¼�Ã�¿ Ä�µ

Åwb$Æ@b%Ç>È�swjwh�ÉQf*gisXÅwbwÇÊb�|if%guËÌr%p Í�Î*g%ziÎ0ÎÐÏ
°w�2�}����Ñ¦���¥£/�ÓÒi� ���¤����� Ô�� �:����� �^���[�$§�������¡[����±�����«����_��������§����_Ò0��~���ÕÐÖ2× ® ¯�§�Ø�¬/®�®0Ù�ª
������¡[����§��A� ��Úl���������^Ñ��2��¡��

Û�ÜRÝRÜ�¶ Ã ÜRÞàßAÜRá2Â�Ä2µ�Â:¹Dâ�â ã�â^ä ä�å
æ�Á[ÜÐ»R¶�çRÜ�³_Ü�è:ècÜ�Ý�¾%¼2è0é�¼�º[Þ[¼ ³_»�Ý�µ�¾^¾^Ü�ÂR¶�º�êë¶ìºëº�µ º�¼2´wÜ�¾�Ü�Â�³_»R¶�ç�Ü�ÞD´wÜ�¾:µ�·�·_¶ìÝÐí[¼2¶�º[¾0Ý�¼ º[¾:µ Ý�¾�»w¶ì»w´wÜ�µ�»^Ä[Â�Ü�ÞDîw¶ì¾�ÁD¾^Á[Ü»�¶ì´wí�·_¶�è:¶ìÜ�Þ"ãA´wÜ�Ý�Á�µ º[¶�Ý�µ ·�·�¹2³_Ý�¼�º[¾:ÂR¼2·_·¦Ü�ÞÓá[Â�Ü�µ�À[³�ï^Ä[º[Ý�¾R¶�¼ ºÓ¾�Ü�Ý�Á�º�¶�ð[Ä[Ü*è_¼ Âwñ�Ä�òóºàµ ·:·¦¼�¹à¼[è�Þ�¶�è:è_Ü�ÂRÜ�º[¾�òóºàÝ�¼2º�Ý�Ü�º[¾:ÂRµ�³¾�¶¦¼ º[»�¸"ô[¿�ôAâ�õAö"ô[¿�ô�÷ ø�ö�µ�º[ÞyôA¿_âRåDù ± ô[¿�ô�â�õ[ú0µ�¾�¿�û*¿�æ�Á[ÜwÂRÜ�»�Ä�·¦¾^»�µ�Â^ÜwÝ�¼ ´wí[µ�Â�Ü�Þ�î�¶ì¾�Á�¼ Ä[Â�í[Â�Ü�Ã/¶¦¼ Ä[»�í2Ä[á�·_¶ìÝ�µ�¾R¶�¼ º�¼ ºº2¼�´l¶ìº[µ¥·_·ì¹yôA¿�â0µ�¾�¿�ûüñ�Ä�ò�ºàµ2·_·¦¼�¹Dý�â�ã þ[ÿ�¿[æ�Á[Üw¶�º[Ý�ÂRÜ�µ�»^Üw¼2è�î�¶ìÞ[¾�ÁÓ¼2è�¾�Á[Üwé�¼2º�Þ[¼*ÂRÜ�»^¼ º[µ�º[Ý�Ü0µ º�ÞàÜ�º[Á[µ�º[Ý�Ü�ÞàÂ^µ ¾�¶¦¼¼2èDé�¼ º[Þ�¼2³_í�Ü�µ�ÀQ¶¦º2¾^Ü�º[»R¶�¾�¹Q¾:¼>Ü ·¦Ü�Ý�¾^Â^¼2º�³_í[Á[¼ º[¼ ºQ»^Ý�µ�¾�¾^Ü�ÂR¶�º[êQ¶�º[¾�Ü�º�»R¶�¾c¹X¶ì»ë¼ á[»^Ü�Â^Ã�Ü�ÞQè_¼ Â.Ý�¼�º�¾�µ�Ý�¾:».î�¶ì¾�ÁF»R¶�ç�Ü�»»�´%µ¥·_·¦Ü�Âw¾^Á2µ ºnâ�ôÓº[´à¿�ß�Â^¼�´Ê¾^Á[ÜÐÝ�¼ ´wí[µ�Â�¶ì»�¼ º.¼2è�Ü�·¦Ü�Ý�¾�ÂR¼ º[³_í2Á[¼ º[¼�ºë»^Ý�µ�¾^¾�Ü�Â�¶¦º�êë¶�º[¾^Ü�º[»R¶�¾�¹ëè_¼ Âw¾^Á[ÜÐí[Â�Ü�»�»^Ä[Â^Ü�³_¾:¹[í[ÜÝ�¼ º[¾^µ�Ý�¾^»�ã�î0Á�¶�Ý�ÁYÝ�¼ Â�ÂRÜ�»�í[¼�º[ÞY¾:¼ë¾^Á�ÜyÝ�·¦Ü�µ�ºY¼ ÂR¶_è:¶�Ý�Ü�´w¼ Þ[Ü�·^ã$î0ÜÓÝ�¼�º2Ý ·¦Ä[Þ2Ü�¾:Á[µ�¾*¾�Á[ÜÓ»�¶ìçRÜ�Ü�è:è_Ü�Ý�¾Ð¶�»*¼2á�»^Ü�Â^Ã�Ü�Þ@¶�º

��Ñì���[�ÐÝ�¼ º[¾�µ Ý�¾^»�îw¶�¾^Á�¾�Á[Ü*»^Á2µ í�Ü*¼2è$µÐ��� �[�2��� Ñ$ùRº�µ º�¼2îw¶�Â^Ü ú ¿
���0ñ���¸�õ�þ�¿_â�ø�¿��0´àã�õ�þ�¿_â�ôA¿ ßAÀ�ã�õ�÷�¿ �/ô[¿ æ�¹�ã�õ�ø�¿ þ�ô�¿��wÂ
	�
��
�����������������
���
������� !�������#"%$&
�'�
(���)#*+��,!�.-�
�/0
�1324"4����5������!"6-�
�17
�,�8�:9� !�+;+<.��)#<�<8=

>�?A@CB�DCE�F�G�HJI�D�KLF�B
M0N�ON�PRQ�S+TUQWV�NYXWZ\[WN�]�N_^�^`N�OQba#^3cda�P�efagXCO�h�QiQiN�jiZ�P�klV�h�X

m N�N_Pna m XiN�j�oRN_epZ+Prq�a�ZLPfQdO�afPfQWh�O�QWX3s�t!uwvJx8y{z|VJZLXdh�q�q�N�h�jWX
Qia m N}a�q�q�a�XiZ\QiN}Qia~QWVRN�XC��qRq�j�N_X.XiZ\a#P�af^pQ.V�N�c6a�P�e�a
N_^�^`N�OQYZLP�QWV�ZLP�^�Z`S\�bX�h�P�e���Z�jiN�X�s`��x8y�z|V�NpN�^�^`NO�Q���h�X
a m XiN�j�oRN_e�Z�P m h�S`S\ZLXCQ.ZwObO�afPfQWh�O�QWX%a#^6P�h�PRa#�3N�QiN�jW]`XiZ\[�N�h�PJe
N��qJSLh�ZLP�N�e�h�X m N�ZLPfk�eR��NdQCa:QWV�N&X�Q.jia�P�kbN_PJV�h!PfON��:N�P�Q0a�^
cda#PJe�a�QiN��bq�N_jCh�QC��j�N m T�^CS���O�Qi�Jh�QWZ�a�P�X�a�^�S�a�O�h�S�N!S+NO�QWj�a�P
e�N�P�X.Z+QiTba#^|X�QWh�QCN_X_yfz|V�N�XCNd^CS��JOQC��h�QWZ\a#PJX0h�jCN6QWVRNdjiN�X��{S�Q0a�^
QWVRN�SLh�QiN�j.h�S�N!S+NO�QWj�a�P�jCN_X�a�P�h�P�O�N�X�ZLP�QWVRN�PJh�j.j�a���q�h!j�Q�a�^
QWVRN��3NQ.h�S�SLZ+O m jiZLe�kJN�Oa�P�PRNO�QWZ�P�k m ��SL�pN!S+N�OQ.j�a�e�N�X�s���x_y
� PnQWVRN�q�jCN�X�N�P�Q&�&a�ji�p�&N�V�h�o�N�^`a���P�eUh�eRe�Z+Q.Z�afPRh�S|Oa�P�]
^�ZLj.�:h�Q.Zwa�PYa�^�QWV�N��3a#eRN!SCu�q�jCa#qRa#XCN�e�Z+PpM�N�^8y���y
� P�Z�QWZ�h�S�S+T|u�Z�Q6��h�X%P�a�QWZ+O�N_e7Q.V�h�Q6Q.V�N:N�XiQ.Z+��h�QCN_X�a#^�QWV�N

cda#PJe�a�]LQCN_�bq�N�jih4Qi��j�N���h�eRN m T7QWV�Nb����h!XCZL]�O!SLh�X.XiZ+O�h�S�QWVfN_]
afj�T�s8t�u v{uw¡�uw¢�x£ZLX£Qia!a¤SLh�j�kfN}O�af�3q�h�j�N_e�Qia~QWVfN m ��SL�
o�h�S��RN�y&¥�P�^`a�j�Qi��PJh�QiN�S�T�udQ.V�NrN���q�N_j.Z+�3N_PRQWh�S&Oa�P�eRZ+QWZ+a�P�X
e�a¦P�a�QrXih4QWZ+X.^`T§Q.V�N£�&N_h��}Oa���qJSLZLP�k~SLZL��Z\QrZ+P~c6a�P�e�a
XiO�h�QiQCN_j.Z+Pfkr��V�Z+O�VUZ+X:h�XiXC���3N�erZLPnQWVRNbQWVRNa�jiT�y�¨6P�a�QWVRN_j
q�j�a m S�N���ZLX�h!Pb��P���PRa!��P�kfN�a��&N�QWjCT�h�PJebN�S�N�OQ.jCa#P��3N�h�P
^�jiN�NUq�h�Q.V§Z+P}hUO�a#PJX�QWj.Z�O�QWZ+a�P�u6��VJZwO�V}h�jiNpa�^`QiN�P©N�P�O�a#]
��P�QCN_jCN�erZ�P�Q.V�N�q�a�ZLP�Q.]LO�a�P�QWh�O�Q:XiQC��e�Trh�P�en��V�Z�O�Vr^`a�j�ON
afPfN§QCaª�JXiN�QWVRN�Z+eRN_h�SLZ+[�N�e~O�S�N�h�P�]�a#j.Z+^�Z+O�N��3a#eRN�Srsi«�x_y
M�a���k�V�S+T¬X.q�N�h��JZ�Pfk|u�ef��NrQCaUQWVJZLX��3afefN!S�h�P�Te�N�q�N_PJe�]

N�P�O�NYa#^bh�P�a�j.�:h�SLZ�[�N_e�c6a�P�eRa#]`q�N�h��lZLPRQiN�P�X.Z�QiT©h�Q�[�N�jCa
m ZLh�X
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X8S�a��:N�jbQWVJh�Pq�j�a�q�a�j�QWZ+a�P�h�SdQCa µ �:a!�{S\ej�N_XC��S+Q�Z+P©QWVfN
ZLP�O�jCN_h�XCN&a�^|QWVRN:h�q�qRh�jiN�P�Q&c6a�P�eRa�QiN��:q�N�jih�QC��j�N:h�O�Oa�jWeR]
ZLP�k�QCa�QWVRN�^`a�ji�3��SLh�N�s8t!x
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∝ Ë ô− â Ã þ y�Ì:N_j�N%º ¹ h�PJe À h!j�N�Q.V�N ² N�jW�3Z�N�P�N�j`k�T�h�PJeZL�bq���j.Z�QiTbOa�P�O�N�P�Q.jih�Q.Z�afPRX�u#jCN�XiqRNO�QWZ�o�N�S+T�y#z|VRN_j�N�h�jCNd�bh�]
PRT�j�N_h�X�a�P�X0^`a�j|Q.V�N6N���qfafPfN_PRQ0Í�ZLP

δ ® ° ¯ ® ô ∝
µ � QCa m N

X.�:h�S`S+N_j�Q.V�h�PYa�P�NRy�Î�P�N3af^�QWVfN_�ÊZ�X�QWVRN�^�Z+P�Z+QCN:N�S�N�OQ.j�a�P
�3N_h�P¦q�h�Q.V~s�Ï�x8udQ.V�NUa�QWVRN_jYZLX7O�V�h�Pfk�ZLP�k§Q.V�NUO�a#PRQWh�O�Q
X.V�h�qRNl��V�ZÐS�N©XiQC��e�T�Z+Pfk�Q.V�N©µ�]�eRN�q�N_PRe�N�P�O�N�y:zAVRNlQ.V�N�]
a�j�TÑs�¢Jx¬Z�X©o�h�SLZLe´ZLP¤QWVRNÊSLZL�:Z\Q��V�N�P´Q.V�Nªh4o#N�j.h8k�N
eJZ�XCQ.h�P�O�N m N�Qi�:N�N�Pª�bh8k�P�N�QWZ\O§Z+��q���jiZ\QWZ+N�XUÒ ô Z+X£�&��O�VX.�:h�S`S+N_j�QWV�h�P�QWVRNdO�a�P�QWh4OQ�X.Z�[�N:µY��VRZ+O_V7ZLX�P�a�Q0QWVRNdO�h!X�N
^`a�j6Q.V�N�Xi�bh�S�S+N�XiQ%Oa�P�Q.h�OQ.X�y|Ì:N_PRO�N�u�QWV�N�h!qRqJS\Z\O_h�Q.Z+a#Pna#^
^`a�ji�3��SLh ° v�³&O�h�P�Ó Q m N3Ôi��X�Q.ZL^�Z+N�e�y
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² a#jCQC��P�h�QCN!S+T�u�^`a�j¬Ò ô���� µ QWVRN�jih4QWZ�aÊa�^lXCZ+[�N�]�efN_]
q�N�P�eRN_P�Q©q�VRa#PRa#P¤h�P�e¤c6a�P�eRaªXCO�h�QiQiN�jiZ�P�k�XleRa!N�XlPRa!Q
e�N�q�N�P�epa�PpQWV�N�kfN�a#�3N�QWjCTrh�PJeU�&N_h�Pr^�jCN�N�q�h�Q.VrZ�PpQWV�N
Oa�P�Q.h�O�Q�uAh!PRepO_h�P m N�QWh���N_PUh�X3h�j�N!SLZLh m S�N�N�o�Z+eRN_P�O�N�a�^
e�ZL^�^`N�j�N�PRQ m N�V�h�o�Z+a�j&a�^%QWVRN_X�N�QC�:arQCT�q�N_X3a#^&XCO�h�QiQiN�jCN_jCX4y
¨dP�a�QWVRN_j�ZL�bq�a�jiQ.h�P�Q�N���q�N�j.ZL�&N�P�Q.h�S�^`N�h�Qi��jCNrZ+X�Q.V�N���Z+]
e�N�P�ZLPfk a�^UQ.V�N~cda#PJe�a qfN_h��¤�:VJZ`S�N�efNO�jCN_h�XCZLP�k¤QWV�N
Oa�P�Q.h�O�Q�XCZ+[�N�µ�s�t�uwvJx6��V�Z+O�Vph�S\XCa�����h�S\Z+Q.h�QWZ+o�N�S�Tpq�a�Z�PRQWX
Qia�h�P�Z+P�O�j�N�h!X�N�a�^�QWV�N7c6a�P�e�a7QiN��:qRN_jCh�Qi��j�NRy
� P©QWVRNgqRj�N�XiN�P�Q7�:a#j.�©�:Nn��X�NrQ.V�N_XCNrqRjia�q�N�j�Q.Z+N�X�Qia

XWVfa#���f��h�SLZ�QWh�Q.Z�o�N!S+TpQWVJh�Q:QWVRN�cda�P�efarQCN_�:qRN�jih�Qi��j�NYZLP�]
e�N�N_enk�jCN�h�Q�S+TgZLPfO_jCN�h�XiN�X:^`a�j�P�h�PRa#�3N�QiN�jW]`XiZ\[�N_epO�a#PRQWh�O�QWX
ZLPQ.V�Nl^`a�j.�Ña�^�hUO�S+N_h�P�O_VRh!P�PRN!S ° ��Z+jCN#³�y��¦Nlq�j�a#o�N
QWVJh�QdQWVRN:O�S�N�h!PÉO_V�h�P�PRN!S ° �bZLj�N�³:�&a�e�N�S ZLX�N_X.X�N_PRQWZ+h�S|^`afjO!S+N_h�ja m X�N_jCo�h�Q.Z�afP a�^©QWV�N~N�^�^`NO�Q�y � P´Q.V�NÊq�jCNo�Z+a���X
q�� m S\Z+O�h�QWZ\a#Pps���x|�&N:VJh�o#N:PRa!QCN_e�QWVJZLX�^`N�h�Qi�JjiNRu m ��Q0a�PJS+T
ZLPQ.V�NUq�jCN�X�N�P�Q7�:a�ji� ° m h�XCN_e�a#P}hpk�jCN_h�QYh!�&a���PRQ�a�^

N���q�N�jiZ��:N�P�QWhfS�eJh�QWh�³��:N:e�a�^�ZLP�e7Z+Q�QCa m NdQWVfN�PfNO�N_X.XCh�jiT
O�afPRe�Z�QWZ\afPn^`a#j6a m X�N_jCo�ZLPfk�Q.V�N�X.Z+[.NbN_^�^`N�O�Q�y�z|V�NbN_^�^`N�O�QdZLX
X.V�a��:Pr^`a�j�eRZL^�^`N_jCN�P�Q��RP�a���PYO�afPfON�P�Q.jih�Q.Z+a�P�X4u�h!P�eÉQWVJZLX
N�P�h m S+N�X6��X�Qia�O�a#j.j�NO�Q6a���jdq�jCN�o�Z+a!��X6jCN_X���S�Q.Xd^`a�j����
	lP
��Z+Q.VPRa#�bZLP�h�S&Oa�P�O�N_PRQWjCh�Q.Zwa�P ¾ y`trh�Q�y�� s8t�uwv�x8u6�:V�Z+O�V
O�afjCjCN_XCq�a�P�e�X Qia Q.V�N �:N�h�XC��jCN_e Oa�P�O�N�P�QWj.h�QWZ\a#P a#^
¾ y ¾ v�Ï�h�Q�y�� ° �JP�ON�jCQWh�ZLPfQiT ± ¾ y ¾ t�«�h�Q4y��³�yAz|V�N�X.Z�[�N_]�N�^�]^`N�OQ�Z+XY��h���ZL�:hfS���VfN_P�QWVRNr�bZLj�NUe�Z�h��:N�QiN�j�ZLX7a�^�QWVfN
a�jieRN_j£a�jS+N�XWX£Q.V�h�PÊQ.V�N¦h�o�N�jih8k�N¦e�ZLXCQ.h�P�ON m NQC�:NN�P
ZL�bq���j.Z�QiT|u�h�PJe�eRNO�j�N�h!X�N_X��bZwQ.VYXWVfafj�QiN�P�Z+Pfk�a�^|QWV�N&N�S�N�O�]
QWjCa�Pl�3N_h�P©^�j�N�N�q�h�QWV y z|VRN_X�NYOa�P�O�S��JXWZ�a�P�X3Oa�jCjiN�XiqRa#PJe
q�jCN�QiQiTY�&N�S�S|Qia7QWV�N���h�jWh�PRe�]�¥�e�o�h�j.e�Z|Q.V�N�afj�TUs���x8y
¨ �3a#jCNªe�Z�jiN�O�Q�:h�T¤a#^©X.V�a���Z�P�k´QWV�N�N_PRV�h�PRON�e

cda�P�e�aYQCN_�bq�N�jWh�QC��jCN�Z�X6Qia�XCQi�Je�TrP�h�P�a�XiZ+[�NbO�a#PRQWh�O�QWX&ZLP
�bh8kRPRN�QWZ+O&^�Z+N!SLe�X4y � Q0��h�X�X.V�a���P�QWVJh�Q6c6a�P�e�abjiN�X�a�P�h�P�O�N
m N�Oa��3N_X�S+N_XCX©X�N�P�XCZ+QWZ+o�N¦QCa�QWVRN¦^�Z+N!SLe¤^`a#j©e�N�O_jCN�h�XiN�e
X.Z�[�N_X3s8t#uwv{u�t ¾ u�t�t!x8y���N�X.q�Z+QCN:QWV�N3N��q�N�jWZ+�3N_PRQWh�S|e�ZL^�^�Z+O���SL]QWZ\N_Xna�^�qJj�N�XCN_j�o�Z+P�kªVRZ�k�Vªj�N_X.Z+XCQWh�PRON£Oa�P�Q.h�OQ.XreR��j.Z+P�k
�bh8kRPRN�QWZ+O�^�Z+N�SLe �3N_h�XC��jCN��&N�P�Q.X�ulQWVRN�X�N´N���q�N�j.Z+�:N�P�Q.X
�:a���SLebk�Z+o�N:P�a�Q�a#P{S�T��f��h�SLZ�QWh�Q.Z�o�N m ��Q6h�S\XCabQWV�N:����h�P�QWZ�]
QWh�Q.Z+o�N�Z�P�^`a�ji�bh�QWZ+a�P�y�z|VRN_X�N�j�N_�bh�ZLP�^`a�j%^`��Qi��jCN�XCQC��e�Z+N�X4y

��?���������E8K�����BJD��! 
��N�X�QC��efT"�0�#	UP7e�Z`S+��QCN�h�S`S�a�T�X0a�^|QWVRjiN�NdO�a#PRO�N_P�Q.j.h�]

QWZ\a#PJX�eRNQCN_jC��Z�P�N_e m T��J]�j.h�T�h�PJh�S�T�X.ZLX%$ ¾ y�tÏ'& ¾ y ¾ ��¡'&Rh�PJe
¾ y ¾ t«ªh�Q4y��by � PÊh�eJe�Z+Q.Z+a#P u��:N}jiN�q�N�h�QlQ.V�N��3N�h�X���j�N�]
�3N_P�Q.X�^`a�j:a���jbq�j�NoJZwa���X�h�S`S+a!Tl�:VJZ+O�VU��h�X�P�a��:Z�P�h�S`S�T
h m a!��Q ¾ y�t�h�Q4y�� s�t�uwv�x m ��Q�h�q�q�N�h�j.X:QCa m N ¾ y ¾ v#ÏUh�Q4y��m T��J]�j.h�T�y{z|VRN�h�O�O���jCh�OT�a�^6O�a#PRON�P�Q.jWh�Q.Z+a#Ppe�N�QiN�j.��Z+PJh�]
QWZ\a#P¤ZLX©h m a���Q ¾ y ¾ t«~h�Q�y��by�z|VR��X�u�Q.V�N¦h�S`S�a�TfX£��Z\QWV
O�afPfON�P�Q.jih�Q.Z+a�Ppaf^ ¾ y ¾ t«
& ¾ y ¾ v!Ï'& h�PJe ¾ y ¾ ��¡�h�Q4y�~k�Z+o�N
QWVRN�Xih��3N�jCN_X���S+QWX:ZLPnQWVRNYSLZ��bZ+Q.Xda�^%e�h�Q.h�]�q�a�Z+PRQ�X�O_h4QiQCN_jC]
ZLP�k�y
z|VRN��&N�h!X���jCN_�3N�P�QWX��:N_jCN:O�h�j.jiZ+N�eYa���Q6a�PYQ.V�N m jiN�h��

Ôi��PROQ.Z+a#PJX6XiVRa!�bP�X�O_VRN���h�Q.Z+O_h�S`S+T�Z+P7QWVRN�Z�P�X�NQ6a�^ ² Z�k|yAt
° S+a!�:N�j�q�h�PRN�SÐ³�ygz|V�N¤XWh��bqJS+N ° t!³ªZ+X�hÊ��Z�j�NÊ��Z\QWV
eJZ�h��&N�QiN�j ¾ y v}��� P�a�QiO�V�N�e ° v�³Uh�Q�Q.V�NlO�N�P�QiN�j m T�hX.V�h�j.qÊ��PJZL^`NRu�Q.V�N_P�N�QiO�V�N_e¤h�P�e¤h�P�PfN_h�S+N_e¤h�Q¬« ¾�¾ ° �eR��jiZLPfkÉv�u ¡7V7��Z+QWVYXCq�a�P�QWh�P�Na���X S�T7Oa�aRS\ZLP#kÉeRa!��P�y�zAVfN
h�PJP�N_hfS\Z+PfkÉX�NN���X�QCa m N:ZL�bq�a�j�Q.h�P�Q6^`a�j�a m QWh�ZLPRZLP�k�N�S+afPR]
k�h�QCN_eYPRNO��7��V�Z�S+N m j�N�h!��ZLP#kÉQ.V�N�PRa!QCO_V y�z|V�N�X.h��bqJS�NbZLX
k�S��JN�epQiapQWV�NYXi� m XCQWjih�QCN ° ��³ ��Z\QWV)(�QWh�T�O�h!X�Q ° ��³�y0zAVfNjCa#e ° ¡�³UZLXnq���XCV�N�e���NO�V�h�PJZ�O_hfS�S+T}Qia m N_PJe}QWVRN¬XC� m ]
XCQWjCh�QiN ° ��³�y{z|VRN���V�aJS+N�XCT�XCQiN�� ZLX&ZL�b�&N�j.X�N�eUZ�PUX���qRN_jC]
^CS+��ZLe©Ì:N�h�Q�hÉQiN���q�N�jih4Qi��j�NYa#^�t�y ¢ cby z|V�Z�X:ZL�bq�jCa!o�N�X
QWVRN�XCh!�:q{S+NdO�a!aJS\Z+Pfk�h�PJe3k�j�N_h�Q8S�T�XCZL��q�S\ZL^�Z�N�X0Q.V�N��3N�h�Xi�J]
jCN_��N_PRQWX|�bV�Z+O�VbN_PJh m S+Nd��X�Qia:O�a�S`S+NO�Q�h&V��fkfN&h��:a���PfQ0a#^
N���q�N�jiZ��:N�P�QWhfSAeJh�QWhRy
¨d^`QCN_j m jCN�h���ZLPfk�QWVRN:P�N�O_�7Q.V�N:O�a#PRQWh�O�Q ZLX6j�N_h�efÔi��XCQiN�e

^`a�j�Q.V�NgZ+PJZ+QWZ+hfS�jCN_XCZLX�Q.h!P�O�Nra�^bQWV�Npa#j.e�N�j�a�^Ét
Ω
ydzAVfN

O�afPfQWZLP��Ja!�JX:q��{S�SLZLP�kUa#^�^%QWVfN�N�S�N�OQ.j�a�e�N�X ° t!³:N�P�h m S�N���XQiaUa m Q.h�ZLP£QWVRNrX��ROO�N_X.XCZ+o�N�XCN_jCZ+N_Xba�^bj�N�X.Z�XCQ.h�P�O�N_Xb�JqlQCa
XCNo�N�j.h�S�V���PJe�jCN_e�X�Î�V��¤��P�Q.Z`S0QWV�N�PRN�O_�pZ+XdO�a���q�S�N�QiN�S�T
m jCa#�RN�P�y+*0h�O�VrX�N_j.Z+N�X6O�a�P�QWh�Z�PJZLP�kUh m a���Q�t ¾ Oa�P�Q.h�OQ.X&ZLX
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jiN�q�N�h�QiN�e�X�N�o�N�jih�S�Q.ZL�&N�X4y'(�a��:N�QWZ��&N_X�Q.V�N&O�a�P�QWh4OQ6jCN_XCZLXi]
QWh!PfON&ZLP�X.ZLe�N%QWVRN�Xih��3N�XCN�jiZ+N�X�Ôi���:qJX|Qiab��P���h�PRQiN�e�VJZ�k�V
o�h�S��RN_X4y�z|VRN_P�Z�Q%��h�Xdj�N_h�e�Ôi��XCQiN�e m h�O�� m T�q���X.V�Z�P�k�QWV�N
N!S+NO�QWjCa�e�N�X0X8S\Z k�VfQ�S+T�y�¨d^`QiN�j0h&P���� m N�j|a�^ m jiN�h���ZLPfk�X�u�QWV�N
�:N�QWh�S�ZLP±QWVRNlO�afPfQWh�O�QrjCN8kRZ\a#P m N�Oa��:N�XrXCa¦e�N�^`NO�QWZ+o�N
QWVJh�QdQWVfN���h��JZ+P�kYa�^�h�PYN�S+afP#kRh4QiN�e7O!S+N_h�PYP�N�O_�Yh�q�q�N�h�jWX
Qia m N e�ZL^�^�Z+O���S+Q�yrz|V�N�X�N¤XiN�jiZ\N_X¦X.V�a�� h¤XC��q�q�jCN�XiXCN�e
cda#PJe�a�X.Z+[.N�]LN�^�^`N�OQ4y
² a#j3N�h�O_V Oa�P�Q.h�OQ:Q.V�j�NN�X���OO�N�XWXCZ+o�NYj�N�Oa�jieJZ+P�k�Xbh�j�NQWh!�fN_P�u|N_h�O�VUa�^&h m a���Q�¡���t ¾ ��Z�P���QiN�X�S�a�P�k|yAz|V�N�X�NYh�j�NQWVRNgµ þ Á ¯ µ�� þ ( Á )

h�P�e}µ Á ¯ µ�� ( Á )
O�V�h�j.h�O�QiN�jiZLXCQ.ZwO�X7QWh�]

��N�P§Z+P�QWVRNgjCh!P�k�NUa�^�q�V�a�P�a�P©N�PRN_jÐk�Z�N_X��J��¡��J�f¡©����u
h!P�e©µ Á ¯ µ�� ( Á )

QWh���N�P©h�Q�h m a���Q	��Ï
��ÏU����PRN_h�jb[.N�jia
m Z+h!X ^`a�j cda�P�efaf]`q�N�h�� j�N�O�afjCe�N�e XCN_q�h�j.h�QCN!S+T ° X�NN
² Z�kAy�t4³�y�¥�Xi�Jh�S�S+T�u�QWVRN�P�a�P�]�S\Z�P�N�h�jiZ+Q.Z+N�X�af^ Á (� ) O�V�h!jCh�O_]QiN�jWZ�X�QWZ\O_XYe���NUQCa¬q�VRa#PRa#PJX�h�P�e±c a�P�eRa#]�N�^�^`NO�Q�h�jCNpQWV�N
XWh��3N:a�PYe�Z+^�^`N�jCN_P�QdjCN�Oa�j.e�ZLPfkRX_u�X.V�a���Z+P�kYQWVJh�Q6QWV�N3Oa�P�]
QWh�O�Q�Z�X�X�QWh m S�N�e���jiZLP#krQWV�N���N_h�X���jCN��:N�P�QWX4y�(!a��&N�QWZ��:N�X�u
N_X.q�N�O_Z�h�S�S+T�^`a�j%S+a#�ÊZ+�bq���jCZ+QiT7Oa�P�O�N�P�Q.jih�QWZ\afPYh�PJeYXi�bh�S�S
XWZ\[WNYO�a#PRQWh�O�QWX4uAQ.V�NYZLP�QCN_PJXiZ+QCTUa#^bc6a�P�eRarqRN_h��pO�V�h�Pfk�N_X
e���NbQia7QWV�NbN�S�N�OQ.j�a��:Z�k�j.h�QWZ\a#PYa�^�ZL��qf��j.Z+QWZ�N�X�y ² a�j�Q.V�N�X�NO_h�X�N�X:�:N7��X�NYN_Z�QWVRN�j:Q.V�N��bh���Z��&��� Z+P�QCN_P�X.Z+QCT ° �bV�Z+O�VZLX}a m XCN_j�o�N_e ^`a�j¦QWVfN q�jCNo�Z+a���X¦j�NO�a�jieJZ+P�k�³�u�a�j}QWV�N
h�o�N_j.h8k�Nba#^�Qi�&a�u�X.ZLP�O�Nb��N�h�X.X����3NbQWV�h�Q%QWV�N��bh���ZL�&���
O��jijCN�P�Q�e�N�P�X.Z�QiT©ZLP£QWVRN�ON�P�QCN_jba�^3QWV�N�O�a#PRQWh�O�Q�^`a#jCO�N_X
QWVRN Z+��q���jiZ\QWZ+N�X}Qia��3a!o�N¤^�j�a�� QWVRNªO�N�P�QCN_j}QCa´QWV�N
q�N�jiZLqRV�N�j�TUs8tv�x8y

��h�j�N:ZLX�QWh��fN_P7Qia�VRh�o�N&QWVRN�QCN_�3q�N�jih�QC��j�N�h�PJe��3a�e���]
S\h4QWZ�a�P§X.�&N�h!jCZLP�kªs�t.��xYS�N�X.X7QWV�h�PQ.V�NUO_VJh�P�k�N�X7a#^�QWV�N
�:N�h�XC��j.h m S�N�����h�PRQWZ\QWZ�N_X%e�Z�X�O���X.X�N�e m N�S+a!�Yy

��?�����8H/ +D��
z�T�q�Z+O�h�S�^�Z�jiXCQ�h�P�e}X�N�O�afPRee�N�jiZ\o�h�QWZ+o�N�X�a�^bO���jijCN�P�QW]

o�a�S+QWh_kfN�O_VJh�jih4OQCN_jCZLX�Q.Z+Oªh�j�N~XWVfa#�bP´ZLP ² Z k0yUt�yÉz|V�Ncda#PJe�aUq�N_h��£h�Q:[�N�j�a m ZLh�X:Z�X�X�NN�PUa�PUQWVfN�µ Á ¯ µ�� ( Á )
]

O_VJh�j.h�OQCN_jCZLXCQWZ�O�y�z|VRN qRV�a�P�a�P m h�O_��XCO�h�QiQCN_j.Z+P�kªX.V�h�j.qJS+T
ZLP�O�j�N�h�XCN_XÉQWV�N©j�N�XWZ�X�QWh�PRO�Nlh�Q�h m a���Q

±
v ¾ ���7y � P QWV�Nm h�S`S\Z�X�QWZ\OSLZL��Z\Q�QWV�Nµ ® ¯ µ Á ( Á )

O�VJh�jWh�O�QiN�jiZ�XiQ.Z�O Z+Xpe�Z+]
jiN�O�Q�S+Tlq�jCa#qRa#jCQWZ�a�P�h�S6QCarQ.V�N7N!S+NO�QWjCa�P�]`q�VRa#PRa#PlZ�P�QCN_jCh�O_]
QWZ+a�P ° *�� � ³Ê^`�JP�O�QWZ+a�P�� ��� ( È Á )

QWV�jCa!�fk�V QWVRN´j�N�S\h�]
QWZ+a�PUs�«Jx

t
®
� ®µ Á ( Á ) =

Ï
� È µ�−� »
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(  �! )

u
( · −"Ê¾ ) y ° ��³

z|V�N (#VJh�jCofZ�P´jiN�XiZ�X�QWh�P�O�N ® ô �bV�Z+O�V¤�:NªZ+eRN_P�Q.ZL^`T
��Z+QWV£XiVJh�S�S+a!���bZLP�Z���hYZLPUµ Á ¯ µ�� ( Á )

ZLX&O�afPRP�N�OQCN_eUZ�P
Oa�q�q�N�j���Z�QWV�O�a#PRQWh�O�Q�eJZ+h!�&N�QiN�j�µÉQWV�jCa!�fk�VbQWVRN�^`a�ji�3��SLh

µ
≈

� ¾
√® ô s Ω x

sÐPJ�7x ° ��³

z|V�ZLX}^`a#j.�3��SLhÊZ+Xo�h�SLZLe m a�QWV�^`a�jQ.V�N~�:a�e�N�Sra�^
afjCZL^�Z+O�N�h�P�e�^`a�j�S�a�P�k���ZLj�N�a�P�S+T�Z+P�Q.V�N%O_h�X�N&a#^0XCq�N�O��S\h�j
jiN�^CS+NO�QWZ+a�P�X�^�j�a���ZLP�PfN_j m a���PJe�h!jCZ+N_X_y��¦N�X.V�h�S`S��JXiN&µrh�X

h¤q�h�jCh!�&N�QiN�j¦O�V�h!jCh�OQCN_j.Z+[�ZLPfk Q.V�NÊO�a�P�QWh4OQ¦e�Z�h��:N�QiN�j
h�S+QWVRa!�RkRV£Z�Q�XCV�a���S\e m N�jCN��:N�� m N_j�N_e QWV�h�QbZ+Q�ZLX:�3a�e�N�S
eRN_q�N�P�eRN_PfQ�Z+P©QWVRNYk�N�P�N�jih�S&O_h�X�N�yB��Nrj�NO�h�S`SdQWVRh�Q�QWVfN
QWjC��N�N��q�N�jiZL�3N_PfQWh�SYq�h�j.h��:N�QiN�jlZ+XUQ.V�N�Oa�P�Q.h�OQlj�N_X.ZLXC]
QWh�PRO�N ® ô �bV�Z�O�VYO_h�P m N�jCN�X�QCafj�N_eÉQWVJj�a���k�V *0��y ° ��³�y¨dX}Q.V�N ����h�PRQWZ\QWh�QWZ\o#N~N�XCQWZL�:h4QiN�Xa�^qRV�a�P�a�P h�PJe
cda�P�e�abXiO�h�QiQCN_j.Z+Pfk�ZLPfQiN�P�XCZ+QiTb�:N6O�V�a�afX�NdQ.V�NdZLPRO�j�N�h�XiN%a#^
eJZ�^�^`N�jCN_PfQWZLh�Sdj�N�X.ZLX�Q.h�P�O�N�^�jCa�� ® ô QiapQWV�NYo�h�S+��NYh�Q Á =
= ±

v ¾ �#� ° δ® í�Á ³�h!P�e£Q.V�NrVfN_Z�k�VRQ�a�^bc%a#PJe�alq�N�h��° δ® ° ³�XiVRa!��P©Z+P ² Z�k|y�t�u0��q�qfN_j�q�h�PRN�Siu�j�N�X.q�N�OQ.Z+o�N!S+T�yÎ�PRN§�:a�jCN§q�h�jCh!�&N�QiN�jlqJj�a�q�a�jCQWZ+a�P�h�S�QCa�Q.V�N§qJV�a�P�a�P
XCO_h�QCQiN�jiZLPfk Z+X¤Q.V�NÑZLPRQiN�P�X.Z�QiT a�^Ê�bh���Z��3��� $ ZLP
µ ® ¯ µ Á ( ! )

X.q�N�OQ.j.hd�:VJZ+O�VbO_h�P m N6Oa�P�PRN�OQCN_eb��Z\QWVbQWVfN
�bh���Z+�3��� a�^ *�� � ^`�JP�O�QWZ�a�P}QWV�jCa���k�V *A� y ° ��³�y�z|VJZLX����h�P�QWZ\QiT�VJh�X�h�PYh�e�o�h�PRQWh8k�N&QWVRh�Q0Q.V�N m h�O���k�j�a#�JP�e�sih�qR]
q�jCa!��ZL�:h4QiN�e m TUh�X�QWj.h�Z�k�V�Q�S\ZLPfN ° X.V�a��:PlZLP QWV�NnS�a��:N�jq�h�P�N!S|a#^ ² Z k0y0t!³�x�O_h�P m N�XC� m Q.j.h�OQCN_e�y

%�&�'(&*),+ Í�-/. À -10325436 È µ È87�È Í�µ È Í À È +:9 7�; + Í + Í.�Í�µ=< + Í�µ + 2 À .�-1- È Ò�4�Í>��2
² Z�k���j�N¦vªXCV�a���X£QWV�N}O����:�{S\h4QWZ�o�N¦j�N�Xi�{S�Q.Xla�^pa!��j

�3N_h�XC��j�N_�3N_PRQWX_y z|V�NYq�V�a�P�a�P ° a�q�N�P�³�e�h�QWhYqRa#ZLPfQWXb^`a�SL]S+a#�¤QWVRN�XCh!�&N7QWjCN�P�eU^`a�j:h�S�S�Oa�P�O�N�P�Q.jih�QWZ\afPRX�uAPJh��3N!S+T�u
h�Q�XW�bh�S`S�XCZ+[�N�X:Q.V�N�Tlh�jCN�q�j�a�q�a�j�Q.Z+a#PJh�S6QiaUµ©��VJZ�S�N�^`a�j
SLh�j�k�NYe�ZLh��3NQCN_j.X&Q.V�NTUh!j�N�^CSLh�QiQCN_PRN_eAy z|V�N�XiN�PRN�� eJh�QWh
O�afjCjCN_XCq�a�P�e¤�&N!S`S�Qia~a���j©q�j�NoJZwa���X©jCN�X���S�Q.XlO�Z+QCN_e¤ZLP
M�N�^�X�y�t#uwv{u �{ygz|V�N¤q���j�NÊO�afqRq�N_j�^`a�S`S�a���X}Q.V�N¤Xih��3N
eRN_q�N�P�eRN_PfON ° P�a�Q¬XCV�a���P�³�y�zAVfN�X�a�SLZLeÊX�QWj.h�Z�k�V�Q�S\ZLPfN
eRN_P�a�QCN_X�Q.V�N

δË í2Á ¯ ® ô o�X_y�µr^`a�jdh3O!S+N�h�P�a�jCZL^�Z+O�N��3a�e�N�Sh�O�Oa�jieJZLP�kUQiapQWh m ��S\h4QiN�epN�Jq�N�jiZL�3N�P�QWh�S � ��� ( È Á )
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� Q�Z+X�Z+�bq�a�j�QWh�P�Q�QWVRh�QbQWVRN�N���q�N_j.Z+�3N_PRQWh�SdqRa#ZLP�Q.X7S\Z\N
h m a!o�NbQWV�NbO�S�N�h!PYa�jCZL^�Z+O�N�SLZ+P�N�^`a#j&XiZ\[�N_X%X.��h�S`S�N�j6Q.V�h�P t ¾PJ�7y ² a#jgS\h�j�k�N_jne�Z+h!��NQCN_j.XYQ.V�NlN���qRN_jCZL�:N�P�Q.h�S�q�a�ZLP�Q.XO�afZ+PRO_Z�e�N���Z\QWV´h!PRe SLZwN m N�S+a!� QWVRZLX¦SLZ+P�N~XiZLPRO�N�QWVfN
N�S\h�XCQWZ\O�N�S�N�OQ.j�a�P´�3N_h�P ^�j�N�Nªq�h4QWV m N�Oa��3N_X�XW�3h�S`S�N�j
QWVJh�PYQ.V�N�O�a#PRQWh�O�Q�eRZLh��:N�QiN�j�y
� P k�N�P�N_j.h�SCu�QWVfNUcda#PJe�aleJh�QWhpq�a�ZLP�Q.X�jWZ�X�NUS+N_XCX�X�QiN�]

N�qJS�Tp�:Z+QWVUZ+PRO_j�N_h�XiZLP#k µ QWVJh�P�QCa�QWV�N�qJV�a�P�a�P�X &�QWVJZLX&ZLX
N�XWqfNO�ZLh�S`S�T}O!S+N�h�j�^`a#jpS+a��:N�j�O�a�P�O�N_PRQWjCh�QWZ�a�P�X4y�z|V�N¬h�qR]
q�h�j�N�P�Q&SLZLP�N�h!j%^�ZwQ.Xd^`a�j

δ® °|¯ ®GF o�X�y�µUh��:a���P�Q.Xh�³0S�a�kIH
= ¾ y�¡Rt ° ¾ y ¾ ¢�³%S�a!k=JK�JvRy ¢�Ï ° ¾ y ¾ ¡�³|^La!j ¾ y+tWÏ-�:um ³ S+a�k H

= ¾ y v{t ° ¾ y`t#t!³&S�a�k J ��v�y�-� ° ¾ y`t vJ³ ^`a�j
¾ y ¾ v�Ï��buO�³ S+a�kLH

= ¾ y�t�� ° ¾ y ¾ Ï�³3Swa�k	JM�J��y ¾ ¡ ° ¾ y ¾ ÏJ³ ^`a�j
¾ y ¾ v�¢��bu

GIH G à á <.á ò Ú0ã�á <iò.á ò.î�=�ñ ? A�ñ�ç�Ú.ð\â�ç`Þ�óÐô�ô!õ�Þ`è×�C%D�Þ.ã�Ý�F



��V�Z�O�Vlh�jCN�X.V�a��:PlZ�P ² Z k0y vn��Z+QWV QWV�NYXCQWjih�Z�kRVRQ�e�a�QCQiN�eS\ZLPRN�X�y�Ì:N�jCN�J
=
� s�P���x�u H

= δ ® °|¯ ® ô h�P�e�Z+P m jWh�O���]NQ.X:�:NYe�N�P�a�QiN7QWV�N�X�QWh�PJe�h!jCele�N�o�ZLh�Q.Z+a#P y+�¦N�ÔiafZ+P QWV�N
N��q�N�jWZ+�3N_PRQWh�S&e�h�Q.hU^`a#j�O�a�P�O�N_PRQWjCh�QWZ�a�P�X�af^ ¾ y ¾ ��¡lh�PJe
¾ y ¾ t «£h�Q�y�� Z+P©a�P�NpX�N�Q���Z�QWVh�P©h�o�N�jih_kfN�XbO�afPfON�P�Q.jih�]
QWZ+a�P ¾ y ¾ v!¢�h4Q�y��uAXiZLPRON�Q.V�N�Trh!j�N�ZLP�eJZLX�Q.ZLP�k���Z�XiVJh m S�N�Z�Po�Z+N��ªa�^%S\h�j�k�N:��P�O�N_jCQWh�Z�P�QiT ° ¾ y ¾ t«�h�Q�y��:³�yz|V�N&X�O�h�QiQCN_jCZLP�k�a�^AeRh�QWh&q�a�ZLP�Q.X�Z+X�jih�QWVRN�j0V�Z k�Vb�bV�Z+O�V
ZLXUe���N©Qia}QWVRNe�ZLXCq�N�jiX.Z�a�P m N�Qi�:N�N�P�eJZL^�^`N_j�N_PRQrXCN�jiZ+N�X4y
zAVRN�X�O_h�QCQiN�jWZ�P�kÉZLPRXWZ�e�N:N�h�O_VYXCN_jCZ+N�X6ZLX6�:�RO_VnS+N_XCX�y�z|VR��X�u
�:N§O�h�P~O�a#PRO!S+��eRNQWVJh�QUQWVRN§qJj�a�q�N�j�QCTªa�^pQWV�N}�:N�QWh�S

eJZ�^�^`N�j.X�^�jCa���X.h���q�S�NYQiaUXih��bqJS+N�u�h�PJel^�j�af� QWV�N�X�N_j.Z+N�X
QiaYXCN_jCZ+N_X%^`a#j�QWVRN�X.h��:N�hfS�S+a!T�y
z|V�N�h�SLS�a!Tb��Z�Q.V�P�a#�:Z+P�h�S�O8a#P�ON�P�Qijih8QiZ�a#P�X|a�^ ¾ yLt h�Q�y����V�Z\O_V}�:NlVJh�o�NlXCQi�Je�Z+N�e¦ZLP¦q�jCNo�Z+a���XÉ��a�jC��Xps�t�u v{u��x

T�Z+N�S\eJX&����Z\QiN�h�X.ZL�3Z`S\h�j�N��q�a#PRN�P�Q m ³ ° ZLPnQWVRNYSLZL�:Z+Q.X&a#^N�jWj�a�jiX�³�e�N�q�N�P�e�N�P�O�NUs �{u`t���x:Z+P£QWVfNÉqRjiN�X�N�PRQ�XCQi��eRTle�N�]
X.q�Z+QCN¦QWVRN�����Z+QCN�e�ZL^�^`N�j�N�PRQ¬N���qRN_jCZL�3N_P�Q.h�SrO�a#PJe�Z+Q.Z+a#PJX
° · =

t�y ¢ c ZLP�XCQCN_h�e©a�^ ¾ yw¡£c�uwh�P©N_Pfo�Z+jia�P��3N�P�Q�a�^bS\Z�]����Z+e�V�N�SLZ+���ÊZLPRXiQCN_h�eÉaf^�VJZ�k�VYo�h�O�J���7³�y
² a�j q���jCN O�a�q�q�N�j QWVRN [�N�j�a�] m ZLh�X c6a�P�e�a q�N�h��

δ ® � ¯ ® ô ZLX�a#^%QWV�N7a#j.e�N�j&a�^bt È ������VRZ+O_VpO�a#j.j�N_X.q�a�P�eJXQiaUQ.V�N�q���jiZ+QCTUaf^�a!��j��0�©�:N�QWh�SCy �Aj�N�o�Z+a���X�X�QC��e�Z\N_XbZLP
QWVRN¬h�PJh�S+a�k�a���X m jiN�h���]\Ôi��PfOQ.Z+a#P�e�N�o�Z+ON�XUs�t�¡{u�t¢Jx�h�SLXCa
VJh�o#N:P�a�Q�jCN�o�N_hfS�N�e�Q.V�N&[WN�jCa#] m Z+h�X6c6a�P�eRa�q�N�h���X�ZLP�qf��j�N
O�afqRq�N_j4y#z|VRN�jih�Q.Z+a m NQC�&NN�PYc6a�P�eRa�h�P�e�qRV�a�P�a�P�ZLP�QCN_PR]
X.Z�QWZ+N�Xdh�j�N�q�S+a!QCQiN�e�Z+P ² Z�k|y���yJ¨dX��:N�VJh�o#NbP�a�QiN�e�h m a�o�NQWVJZ+XljCh�QWZ+a�eRa!N�XlP�a�QUe�N�q�N�P�e���qfafP�Q.V�NO�a#PJX�QWj.Z�O�QWZ+a�P
k�Na��3NQ.j�T�h�PJeYN!SLh�X�Q.Z+O��&N_h�P�^�j�N�N�q�h�QWV y � Q&Z+XdXCNN�P7QWVJh�Q
δ ® � ¯ δ® í2Á Z�P�O_jCN�h�X�N�X m T©h�SL�&a�X�Q�h�P©a�j.e�N_jba�^b�:h�k�P�Z�]Qi�Je�NY^`afj3e�ZLh��3N�QiN�jiXbXi�bh�S�S+N_j3QWVRh!P�t ¾ PR�Yy ² a�j�VRZ�k�V�N�jO�afPfON�P�Q.jih�Q.Z+a�P ° ¾ yLtÏ h�Q4y��:³ Q.V�Z+X e�N�q�N�P�eRN_P�O�N ZLX
�bh�XW�fN_e�y0Ì:N�j�N��3N���h�PRQdQCa�P�a�QWZ+O�N�Q.V�h�Q4u��bV�Z`S+N ¾ y ¾ t�«'&
¾ y ¾ v�Ï�&�h�P�e ¾ y ¾ ��¡�h�Q4y��}Oa�jCjiN�XiqRa#PJe7QiaYe�ZL^�^`N�j�N�P�QdX�N_j.Z+N�Xh�PJe�X.h��bqJS+N_X ° h�PJe7QWV�ZLX6Z�X6h:O�h���X�N:a#^ m Z�k�XCO�h�QiQCN_j.Z+P�kYa#^eJh�QWh©q�a#Z�P�Q.X�³�Q.V�NljCN�X���S�Q.X�^`a#j ¾ y`t Ï}h�Q�y ��u�j�N�q�j�N_XCN�P�Qa�PJS+TÉh�XCZLP�k�S+N�XCN�jiZ+N�Xdh�PJe�h�j�N��3a#jCN:O�afPfQWZLP��Ja!�JX�y

%�&��?& º�Í È Ò ���gµ È17�È Í#µ È Í À È + 9 < + Í�µ + 2 À .�-�- È Ò 4`Í �z|VRN N�PRN_jÐk�T e�N�q�N�P�eRN_P�O�N ^`a�j QWV�N PfafjC��h�SLZ+[�N�e
cda�P�e�apjiN�XiZ�X�QWh�P�O�N�Z+X:X.V�a���PUh�X:h7^`��P�O�QWZ\a#Ppa�^6O�a#PRQWh�O�Q
eJZ�h��&N�QiN�j�^`afj ¾ y ¾ v�ÏUh�Q�y�� h�S`S+a#TlZ�P ² Z k0y0��y ² a�jba!Q.V�N�jO�afPfON�P�Q.jih�Q.Z+a�P�X&QWVRN�X�N�efN_q�N�PJe�N_PRO�N_XbS+a!a��pX.Z��bZ`SLh�j4yAzAVfN
PRN� �3N�h�Xi�Jj�N��:N�P�Q.XYh�jiNUqJjih�O�QWZ+O�h�S�S+TQ.V�NlXCh��:Nlh�XYh�SL]
jCN_h�efT�jCN_qfafj�QiN�e ° X�N�N ² Z�k|yRv ° m ³�Z+PnM�N�^8y|t ¾ h�P�e ² Z�k|yR¡° m ³UZLP M�N�^8y�t�t!³�u m ��QUh�jCN¬�3a#jCN¬eRN�QWh�Z`S+N_e�XiZLPfON©QWVfN
X.Z+��qJSLZL^�Z+N�e7N�Jq�N_j.ZL��N_PRQWh�S�QiN�O�V�P�Z�����N&N�P�h m S�N�X0��X�Qia�O�a�SL]
S+NO�Q���afj�N�e�h�Q.hRy z|V�NnS�a�k�h�j.Z�QWVJ��Z�OYo�a�S+QWh8k�N�e�N�q�N�P�eRN_PR]
O�N_X�a�^

δ® � ¯ δ® °àã2´0µ 9 h�j�N�����Z\QiN´N�ofZ�e�N_PRQª^`a�j~h�S`S
O���jCo#N�X4y � PUQWVRN�Z�P�XCNQ:QCa ² Z k0y|�rQ.V�N�o�aRS�Q.h�k�N��bZLe�QWV£h�QQWVRN�V�h�SL^�]��bh���ZL�3���¤V�N�Z k�V�Q%o�X�y�e�Z�h��:N�QiN�jdZLX&qJS+a�QiQCN_e�h�X
X.V�a��:Pl�:Z+Q.VUQ.V�N�e�a�QiQCN_e£V�a�jiZ+[8a#PRQWh�SdSLZLPRN�ZLP QWV�N��bh�ZLP
q�h�P�N!SCy 	Ua�j�N}e�h�QWh}q�a�Z+P�Q.XUh�j�N§qJS+a!QCQiN�e~ZLP�QWV�NZLPJX�N�Q
X.Z+P�O�N�P�a�Q|QWVRNdh�S`S�O���jCo#N�X0h�j�N�XCV�a���P�ZLPbQ.V�N��:h�Z+P�q�h�P�N�SCy
z|V�Npa m XCN_j�o�N�e§X�O_h4QiQiN�jiZ�P�k�ZLXYeR��NUQia©QWVRNUe�h�Q.hlq�a�ZLP�Q.X
^�jCa#�ÊeJZL^�^`N�j�N�P�QdXCN�jiZ+N�X�y
z|VRN��:ZLeRQWV�X©a�^ QWVRN~cda#PJe�a�]�j�N_X.Z+XCQWh�PRON�]`q�N_h��RXh!j�N

X.V�a��:PU^`afj3e�ZL^�^`N�jiN�P�Q:O�a#PRO�N_P�Q.j.h�QWZ+a�P�X:h�X3h�^`�JP�OQ.Z+a�Ppa#^
O�afPfQWh�O�Q e�Z�h��:N�QiN�j�Z�P ² Z�k|yf¡{y � P7Xiq�Z+QCN&a#^|Q.V�NbS\h�jÐk�N�eJh�QWhXCO_h�QCQiN�jiZLPfk|u�QWVfN§ZLP�O�jCN_h�X�Na�^

δ Á F��	� ( µ )
^`afjUeRZLh��:N�QiN�j.X

X.�:h�S`S+N_j|Q.V�h�Pgt ¾ P���ZLX�O!S+N_h�j S�T�X�NN�P yfz|V�ZLX�ZLP�O�jCN_h�X�NdO�h!P
m N a m X�N�jio�N�e ^`a�j N_h4O_V O�a#PRO�N_P�Q.j.h�QWZ+a�P|uÊZ�PRO�S���eJZ+P�k
¾ y�t�ÏYh�Q�y ��y � Q:q�j�a�o�N_X%Q.V�h�Q%No�N�Pr^`a�jdQ.V�ZLX&h�S`S�a�T��&N�eJZLea m X�N�jCo�N�ZLPRO�j�N�h�XiN�eYN�P�N�j`kJTf]`X�O�h�S+N�^`a#j3c6afPRe�a�]LN�^�^`NO�Q�u�h�SL]
QWVRa!�fk�VlZ�Q���h�TlP�a�Q m NÉX�arN�o�ZLeRN_P�Qb^�jia�� ² Z�k|yA��y � QbZLX
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ô[¿ ô�þ ;%µ�¾�¿ ûw¿

à á <iá òiÚ�ãfá <iò�á òWî>=�ñ@?BA�ñ�çwÚ ð\â�ç�Þ_óÐô�ô�õ!ÞÐè_×�CED#Þ ã�Ý+F GIHEF



ZL��qfafj�QWh�PRQ:QiaUPRa!QiNYQ.V�h�Q:Q.V�NYZLP�O�jCN_h�XCN�a�^3cda�P�e�a�]`q�N�h��
��ZLe�Q.VY��h�XdPfa#Q6a m X�N_jCo�N�e�ZLP ��� °�² N�³�]LO�a#PRQWh�O�QWX3s8t ¾ u`t!t!x��Z+QWVÉOa��:qJh�jih m S�N�h�P�epV�Z�k�VRN_j%j�N�XWZ�X�QWh�PRO�N_X_y{z|V�N�e�ZL^�^`N�ji]
N_PRON m NQC�:N�N_P 	£PYh�P�e ² N�ZL�bq���j.Z+Q.ZwN�XdqRjia�o�N�X�QWVJh�Q6QWV�N��ZLe�N�P�Z�P�kªa�^pcda�P�efaf]`q�N�h��~ZLXUP�a�Qle��RN ^`a�jpN���QWj.ZLPRXWZ�O
N_^�^`N�OQ.X ° SLZL��NU����h�PRQi��� e�ZL^�^�jCh�OQ.Z+a�P£af^3N�S�N�OQ.jCa#P©��h�o�N
^`��P�O�QWZ\a#PJX�h�Q�XW�3h�S`S:Oa�P�X�QWj.Z+O�QWZ�a�P�X�³ m ��Q�ZLX7O�a�P�P�N�O�QiN�e
��Z+QWV�QWVRNbc a�P�eRa#]`�3NO�V�h�PRZLX.��Z+Q.XiN�SL^8y��6a#QCN:h�S\X�a�u�Q.V�h�Q h�Q
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