
Atomic Data for Dielectronic Recombinatin into Mg-1lke Fe

l 4ヽurakami,T Kato.D Katos U I Safronova,T E Cowan and Yu Ralchenko

(Received ―  Jan  20, 2006)

NIFS―DATA 96 Mar 2006

7

″

‐ /

/

/

″

/

】

ぜ
か

・　
可

rクル

,   '

,4r

'  ヽ

と

‐
2 r t

,

, ゥ

/ ・

/

″′

ｒ
ｉ

t   方

,/

一，
ｆ

4｀

'

RESEARCH REPORT
NIFS‐ DATA Series ,

，
　
，

　

　

．
　
，

亨



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      
   
  This report was prepared as a preprint of work performed as a collaboration research of the 

National Institute for Fusion Science (NIFS) of Japan.  The views presented here are solely those 

of the authors.  This document is intended for information only and may be published in a 

journal after some rearrangement of its contents in the future. 

  Inquiries about copyright should be addressed to the Research Information Office,  

National Institute for Fusion Science, Oroshi-cho, Toki-shi, Gifu-ken 509-5292 Japan.  

  E-mail: bunken@nifs.ac.jp 

 
<Notice about photocopying> 
 In order to photocopy any work from this publication, you or your organization must obtain 
permission from the following organizaion which has been delegated for copyright for clearance by the 
copyright owner of this publication. 
 
Except in the USA 
 Japan Academic Association for Copyright Clearance (JAACC) 
 6-41 Akasaka 9-chome, Minato-ku, Tokyo 107-0052 Japan 
 Phone: 81-3-3475-5618  FAX: 81-3-3475-5619  E-mail: jaacc@mtd.biglobe.ne.jp 
 
In the USA 
 Copyright Clearance Center, Inc. 
 222 Rosewood Drive, Danvers, MA 01923 USA 
 Phone: 1-978-750-8400   FAX: 1-978-646-8600 
 

 



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

2436587%9;:+<=:+>@?BA1C�3ED�:GF;H%A#:+I�JLKM3ND�:GFOH
P�Q+RTSBU=VWQ+XZY[V�\[RTS]R_^`R�a6bcU=dfeg^h\[SBU=Vjigk[SBa[V�k4a4lnmWUpo=SqlfrsS b�^ut`v+w+x
t+y`w+y+l6z�Q[{�Q+V

|}3E2431~�:G��9,H�I%Hp�G:�:+I�J�C�3E��3#��Hp��:+I
���`�p\[SBk4\f�Ma�{�Q+d�R_�na[V�R]l���V�S]�+a[dO\[S]R_��U�bMP�a[�=Qh�hQ=l6�Ea[V�UplEP�����whtht%��ln��i��

�.7g3 �6:+ ¢¡4£%¤¥I�<+H
P�Q+R_SBU=VWQ+X�Y[V�\[RTS]RT^�R�a¦U�b§i¨RBQ+VW�hQ+d,�=\©Q+VW�LmWa4k4�`V�U=XqU;ª+�«l

rNQ+S]R���a[dO\¥¬¥^`dBª=ln8�®y�vG��whw+x��c¯�yhy+lj� i��

°8±�²c³=´Gµ�¶h³

·Z¸h¹4º�»p¼s½¾¹4¿p¹�½ÁÀ4Â¥º
ÃpÄ�ÅÁÃcÆ�ÅÁ¿p¹ Æ�º
Ãp¸�À�Å¾Æ�ÅÁÇ«¸sÈ�º�ÇpÉ`ÃcÉ`ÅÊ½ÁÅ¾Æ�Å¾¹�À4Â4Ãp¸�ÄEÃpËhÆ�Ç«Å¾Ç«¸�Å¾Ì�ÃcÆ�ÅÁÇ«¸�º
ÃcÆ�¹�À¨ÍqÇpºZÎ�Ï�Ð4ÑpÏ[Ð�Ñ,Ò�ÓOÔcÕqÖØ×¨Õ�Ùq×ÛÚ�Ô�Ü
Î�Ñ+Â%Õ�Ý¦×@Þ�Î[ß�Ãp¸�Ä§Î�Ï[Ð�ÑpÏ�Ð4Ñ,Ò�ÓOà«ÕqÖá×¨Õ�Ùq×ÛÚsàcÜBâGÂ�Õ�Ýã×äÞ�Î[ß�À�Æ�ÃcÆ�¹�ÀsÅÁ¸@å@»cÜT½ÁÅ¾æp¹6ÅÁº�Ç«¸§Ùèçh¹cé�ê
ë�ß�Ãcº�¹Eì4Ãp½Áì4Ë`½ÁÃcÆ�¹�Ä
É+¼¦Æ�íh¹ïî�Ãcº�Æ�º
¹4¹OÜTçhÇ+ì
æ=ÜTð.¹�½ÁÃcÆ�Å¾¿�ÅÁÀ�Æ�ÅÁì§ñ�¹4Æ�íhÇ�Ä�Ù�ò�Ç�ó�Ãp¸uìOÇ�Äh¹�ß�Ãp¸�ÄôÆ�íh¹nº�¹�½ÁÃcÆ�Å¾¿�ÅÁÀ�Æ�ÅÊì@ñ�Ãp¸G¼=Ü�É%Ç�Äh¼õÈ%¹4º�Æ�Ëhº�Ü
É`ÃcÆ�Å¾Ç«¸öÆ�íh¹4Çpº
¼§ñ�¹4Æ�íhÇ�ÄôÙèð�å@÷*øZùúìOÇ+Äh¹�ß,û�ü�ËhÆ�Ç«Å¾Ç«¸�ÅÁÌ�ÅÁ¸h»ý½Á¹4¿p¹�½ÁÀ#ÃcÉ�Ç�¿p¹MÆ�íhº�¹4¹þÆ�íhº�¹�À�íhÇ«½ÊÄ�À}Î�Ï�Ð�ÑpÏ[Ð4Ñ,Ò�Ó�ÔpÏ=Â
Î�Ï Ð ÑpÏ Ð Ñ,Ò Ó Ô,ÒWÂ�Ãp¸�ÄÿÎ�Ï Ð ÑpÏ Ð Ñ,Ò Ó Ô��MÃcº�¹EìOÇ«¸`À�ÅÁÄh¹4º�¹�Ä¨û��_Æ�ÅÁÀ ÍqÇ«Ë�¸�ÄfÆ�í�ÃcÆ�ìOÇ«¸���»«Ëhº,ÃcÆ�Å¾Ç«¸äñ�Å��hÅÁ¸h»	� ÔpÏ[×WÏ�
 Ô,Ò`×�Ò

'Ô��«×����Â�� ÔpÏ�×�Ò�
�Ô,Ò`×WÏ�
�Ô,Ò`×���
�Ô��=×�Ò��È`½ÊÃ�¼¦Ãp¸ôÅÁñ�È%Çpº�Æ�Ãp¸GÆ�º�Ç«½¾¹äÍqÇpºMÃp½Á½.ÃcÆ�Ç«ñ�ÅÊìýì,í�Ãcº
ÃpìOÆ�¹4º
ÅÁÀ�Æ�ÅÁì4À4û
÷�º
Ãp¸�ì,í�ÅÁ¸h»ýº
ÃcÆ�Å¾Ç«À1º�¹�½ÁÃcÆ�Å¾¿p¹þÆ�ÇnÆ�íh¹��`º
À�ÆEÆ�í�º�¹�À�íhÇ«½ÁÄ8Ãp¸�Ä©ÅÁ¸GÆ�¹�¸�À�Å¾Æ_¼�ÍqÃpìOÆ�Çpº
À1ÍqÇpº�À�ÃcÆ�¹�½Á½ÁÅ¾Æ�¹þ½ÁÅÁ¸h¹�À6Ãcº�¹Mì4Ãp½Áì4Ë�Ü
½ÁÃcÆ�¹�Ä�Â*Ãp¸�Ä¦Ä`Å¾¹�½¾¹�ìOÆ�º�Ç«¸�ÅÊì�º
¹�ìOÇ«ñEÉ`ÅÊ¸�ÃcÆ�Å¾Ç«¸ Ù��sð�ß#º
ÃcÆ�¹@ìOÇ+¹��}ì4Å¾¹�¸GÆ�À�Ãcº�¹äÄ�¹4Æ�¹4º
ñ�ÅÁ¸h¹�Ä¦Í¢Çpº�Æ�í�¹f¹���ì4Å¾Æ�¹�Ä�àpàpà
Ç�Ä�Ä�Ü�È`Ãcº
ÅÁÆT¼õÃp¸�Ä¦à�Î��§¹4¿p¹�¸�Ü�È`Ãcº,Å¾ÆT¼�À�Æ�ÃcÆ�¹�À4û��BÆ�ÅÁÀ�À�íhÇ[ó�¸�Æ�í�ÃcÆ�Æ�íh¹ýìOÇ«¸GÆ�º
Å¾É�ËhÆ�Å¾Ç«¸¦ÇpÍ�Æ�í�¹ýí�Å¾»«í`½¾¼=Ü�¹��hì4Å¾Æ�¹�Ä
À�Æ�ÃcÆ�¹�À*ÅÁÀ ¿p¹4º
¼�ÅÁñ�È%Çpº�Æ�Ãp¸GÆ Í¢Çpº*ì4Ãp½Áì4Ë�½ÁÃcÆ�ÅÁÇ«¸�ÇpÍ��sð�º
ÃcÆ�¹�À�ûZò�Ç«¸=Æ�º,Å¾É`ËhÆ�Å¾Ç«¸`À Í¢º
Ç«ñ�Æ�íh¹.¹��hì4Å¾Æ�¹�ÄnÎ�Ï[Ð4ÑpÏ�Ð�Ñ,Ò�Ó4ÔcÕqÖá×¨Õ
À�Æ�ÃcÆ�¹�Àsó.ÅÁÆ�íä×���Î�Ñ}Ãp¸�ÄöÎ�Ï�Ð�ÑpÏ[Ð4Ñ,Ò�ÓOà«ÕqÖá×¨Õ�À�Æ�ÃcÆ�¹�Àsó.Å¾Æ�í@×��uâ�Æ�Ç���ð º,ÃcÆ�¹#ìOÇ+¹��}ì4Å¾¹�¸GÆ�ÀsÃcº�¹1¹�À�Æ�ÅÁñ�ÃcÆ�¹�ÄýÉG¼
¹���Æ�º
ÃcÈ%Ç«½ÁÃcÆ�Å¾Ç«¸�ÇpÍWÃp½Á½`ÃcÆ�Ç«ñ}ÅÁì�ì,í�Ãcº
ÃpìOÆ�¹4º
ÅÊÀ�Æ�ÅÁì4À4û�ù�í�¹.Æ�ÇpÆ�Ãp½��sðjº
ÃcÆ�¹�ìOÇ+¹��}ì4Å¾¹�¸GÆ ÅÁÀ�Ä�¹4º
Å¾¿p¹�ÄþÃpÀZÃ6ÍqË`¸�ìOÆ�Å¾Ç«¸�ÇpÍ
¹�½¾¹�ìOÆ�º�Ç«¸@Æ�¹�ñ�È%¹4º
ÃcÆ�Ëhº�¹pû
 "!$#�%'&)(+*-,�. åä»cÜT½ÊÅ¾æp¹6Å¾º
Ç«¸�Â�Ä�Å¾¹�½¾¹�ìOÆ�º
Ç«¸�ÅÁì�º�¹�ìOÇ«ñ6É`ÅÁ¸`ÃcÆ�Å¾Ç«¸fº
ÃcÆ�¹#ìOÇG¹���ì4Å¾¹�¸=Æ�À�Â`¹�¸h¹4º�»p¼ä½Á¹4¿p¹�½ÁÀ4Â`º,ÃpÄ�ÅÁÃcÆ�Å¾¿p¹

Æ�º
Ãp¸�À
Å¾Æ�Å¾Ç«¸MÈ�º�ÇpÉ�ÃcÉ`ÅÁ½ÁÅ¾Æ�ÅÁ¹�À4ÂGÃpËhÆ�Ç«ÅÁÇ«¸�Å¾Ì�ÃcÆ�Å¾Ç«¸fº,ÃcÆ�¹�À4Â�¹��hì4Å¾Æ�¹�Ä@À�Æ�ÃcÆ�¹�À�Â�Ä�Å¾¹�½Á¹�ìOÆ�º�Ç«¸�ÅÁìsÀ�ÃcÆ�¹�½Á½ÊÅ¾Æ�¹N½ÁÅÁ¸h¹�À

/



0�1 0�2"3547698;:=<'3>0+6?2

K#?q¤� q¤�¡�FO9,H�I%?¢¡5@;:GFO¤� q q?ÊFO¤A@'BTK�~C@�D�:G9;¤'@FEÛ¤�¡�FO9;:+ g ¢?qI%¤A@�FO£%:GF�¡¥H+9;9;¤A@GEWH�I%JïF;HMFO£%¤9@;:+>ý¤EFO9;:+I�@;?ÊFO?¢H�I�@s:H@
FO£�¤E9,¤+@,H�I�:+I%¡�¤6 ¢?qI%¤A@¥A�I%7�F�H`¡¥¡�7%9 ?qIfF;£%¤JE%9;¤A@;¤¥I�¡¥¤1HG�g:+J�J%?¢F;?qH�I�:G �¤¥ ¢¤¥¡[FO9;H+I�@¥3LK�H�9 ?¢I�@,FO:+I%¡�¤+A�@O:GF;¤¥ ¢ q?¢F;¤+@
FOHþ9;¤+@,H�I�:+I�¡¥¤� q?¢I%¤+@�H+�NM6¤�O� ¢?q<+¤6?qH�IP@�¡¥H+7% qJQIW¤#¡�9;¤c:=FO¤¥J�I�RýFO9O:GI�@;?ÊFO?qH+I�@.��9,H�>�J%H�7�I% SR�O�¤UT�¡�?¢FO¤�JQ@,FO:GFO¤A@
H+�5M1:VO� q?¢<+¤n:+I%J�H+FO£�¤¥9f qHp��¤¥9WO�¡4£�:+9FX�¤�?qH+I�@¥3ãK�~C@fH+�]F;¤¥IY@;¤�9,�+¤ö:Z@ä:GIu?q>[EÛH�9
F4:+IhF�FOH`H� ���H�97E% è:Z@,>n:
J%?q:ZX�I%H\@
FO?¢¡+@ :+I�Jn:Z@�:#F;¤+@,FGIÛ¤�J@��H+9�:GFOH�>@?q¡]@,F;9;7%¡[FO7%9,¤NF;£%¤¥H+9;?q¤A@¥3_^5@.:+Iä¤UT�:+>[E% q¤GA�FO£%¤NK�~M q?¢I%¤+@*��9,H�>
K�¤a`�b12]BcM1:VO� q?¢<+¤�DZ:+I%J	K�¤a`5bdBB5eXHO� ¢?q<+¤�D�?¢Iþ�`?q¡¥?¢I%?¢FfR}H+��F;£%¤g@,F;9;H�IPXihUjlk[m\n#FO9;:+I�@,?¢FO?¢H�I�@ZH+�oK�¤a`�b12;2
BcME¤UO  q?q<G¤�D���¤¥9,¤�9,¤¥¡¥¤�IhFO pRï9;¤¥¡�H�9;J�¤¥J8��9,H�>qE� è:Z@,>n:Z@�¡�9;¤¥:GFO¤�J8?¢IÿF;£%9;¤�¤�J%?prÛ¤¥9,¤¥IhFE è:Z@,¤¥9s�T:+¡�?q q?ÊFO?¢¤+@9s /+t 3
C�£%¤�9;¤N:+9,¤�I`7�>ý¤�9;H�7�@*F;£%¤¥H+9;¤�F;?q¡¥:+ %:+I�J@¤�TCEÛ¤�9;?q>@¤¥IhFO:+ �@,F;7%J%?¢¤+@ J%¤[��H+F;¤¥JäFOH�K�~C@�:+I�J@J�?q¤¥ ¢¤¥¡[FO9;H+I%?q¡

9;¤�¡¥H�>7I%?qI�:=FO?qH+IuBTK���D�H+�vM1:VO� q?¢<+¤}?qH�IP@¥35K¨H+96?¢I�@,FO:+I%¡¥¤GAÛF;£%¤fK��ú9O:GF;¤þ¡�H�¤Uwý¡�?q¤�I�FG@1��¤¥9;¤þ¡c:+ ¢¡¥7% q:GFO¤�J
��H�9_^69¥A�K�¤+A�:+I%Jý58H#F4:G9GX�¤[F ?qH�IP@*H+�¨FO£%¤JM6:#?x@,H�¤� q¤¥¡[FO9,H�I%?q¡]@;¤Ay`7�¤¥I%¡�¤�szh t �N?ÊFO£;IWH+FO£	{;|e}�~�:+I%J[{;|
} / FO9;:+I�@,?¢FO?¢H�I�@�¡�H�I�@;?¢J%¤¥9,¤¥J§�N?¢FO£���7% ¢ ��v� ¡¥H+7�E% q?¢I�X%3 C�£%¤�K���9;:GFO¤�¡¥H`¤Aw@¡�?q¤¥IhFG@6H+�ZFO£%¤iK�¤ é���ë ?qH+I
��¤¥9;¤@:+ p@;HQ@
FO7%J�?q¤¥J¦?¢IöFO£%¤f?p@;H� q:GFO¤�JCO�9,¤+@,H�I�:+I%¡�¤+AgJ�?x@,F;H�9,F;¤¥JCOB�s:c�+¤ý:HE�E%9;H�T�?q>ý:GF;?qH�I8?qIõ�N¤���3�s�m t 3�C�£%¤
¡¥9,H\@G@WOf@,¤¥¡�F;?qH�Iþ¡c:+ ¢¡¥7% q:GFO?¢H�I�@�?qI%¡� q7%J�¤¥J�F;£%¤�J�?q¤¥ ¢¤¥¡[FO9;H+I%?q¡ FO9;:+I�@,?¢FO?¢H�I�@�:Z@F@;H`¡¥?è:=FO¤¥J}�N?¢F;£þFO£%¤]m���k�m\��:GI%J
m���k7����¤�T�¡�?¢FO:GFO?¢H�I�@¥3�C�£%¤s¤�I%¤¥9FXZR�O�:c��¤�9O:ZX+¤¥Jä¡¥9,H\@G@�@;¤¥¡[FO?¢H�I�@ :Z@F@;H`¡¥?q:GFO¤�J��N?¢F;£þFO£�¤l{;|�} / F;9O:+IP@;?¢F;?qH�I
:Z@1:ý��7%I%¡[FO?qH+I©H+��¤¥ ¢¤¥¡[FO9;H+I©¤¥I%¤�9GXZR§��¤¥9;¤M:+ x@,HQE%9;¤A@;¤�I�F;¤¥J¦?qI©�E¤[��3_s�m t 3#�_r�¤�¡�F�HG� FO£%¤�¡¥H�IP��X�7%9O:=FO?qH+I
?qIhF;¤¥9O:G¡�FO?¢H�I�B_��2�D�IÛ¤[F���¤�¤¥I@9;¤+@,H�I�:+I�¡¥¤+@ ��H�9�FO£%¤�J�?q¤¥ ¢¤¥¡[FO9;H+I%?q¡�9;¤¥¡�H�>�I%?¢I�:GF;?qH�Iþ:+I%Jf9;¤A@;H�I%:+IhF FO9O:GI�@,��¤�9
¤UT�¡�?¢F4:=FO?qH+I§HG�LM1:VO� q?¢<+¤�?¢H�I�@��s:H@6?¢I��+¤+@
FO?xX�:GFO¤�J8?¢Iö�N¤���3Ns�� t AÛ:GI%J©��2aIÛ¤[F���¤�¤¥IöF;£%¤ / � Ð h\� Ð hUj � m���m\n��+j
:+I%J / � Ð h\� Ð hUj � mUj Ð �+jf¡�H�IP��X+7%9O:GF;?qH�IP@Z��¤¥9;¤�?qI%¡� q7%J%¤�JþFOH#:+I�:+ SRC��¤�F;£%¤ / � Ð h\� Ð h�j � m���m\n��+jþ9;¤+@,H�I�:+I�¡¥¤+@�3
C�£%¤�:ZIP@;H� ¢7�FO¤#9;:GFO¤A@�:+I%Jÿ¡�9;H\@F@g@;¤¥¡[FO?¢H�I�@���H�9�J%?q¤� q¤¥¡[FO9,H�I%?q¡69;¤�¡¥H�>�I�?qI�:GF;?qH�In:+I%J�?¢H�I%?x�¥:GFO?¢H�I@H+��K¨¤ é���ë
B / � Ð h\� Ð hUj Ó m\�$Dþ?¢H�Ij��¤¥9;¤§>@¤c:Z@,7%9;¤�J :=Fä¤¥ q¤�¡�F;9;H�I�?q>[E�:+¡[Ff¤¥I�¤¥9GX+?q¤+@;IW¤�F���¤¥¤�I�~õ:+I%J / ~\mZ~©¤Ab 7�@WO
?qIPX��E¤¥?¢J%¤¥ pIÛ¤�9GX¦£%¤c:c��R�?qH+I�@
FOH�9;:ZX�¤ÿ9;?¢I�X¦CE~�� sz� t 3 C�£%¤8J�H�7�I% SRj¤UT�¡�?¢FO¤�J�?¢I�F;¤¥9,>ý¤�J%?è:GF;¤Q@,FO:GFO¤A@
B / � Ð h\� Ð hUj � m\��|-��| Ö � Ö D.��H+9;>@¤¥Jï?¢InFO£%¤'�%9G@,Fl@,FO¤AEÿH+��FO£%¤#9,¤+@,H�I�:+IhFFO ¤UT�¡¥?ÊF4:GF;?qH�I)O�J%H�7PI% q¤�O�:+7�F;H�?qH+I%?x�¥:GFO?¢H�I
E%9,H�¡�¤+@G@ÿJ%¤�¡c:�R�I�R FO£%¤õ¤�>ý?p@G@;?¢H�I H+�iE%£�H+FOH�IP@�9O:GF;£%¤¥9nF;£�:+I ¤¥ ¢¤¥¡[FO9;H+I�@¥30C�£%¤©FOHGF4:+ 5E%9;H`¡¥¤A@G@ï��:Z@
¡¥H+I�@;?¢J%¤¥9,¤¥J8:Z@E:@J%?¢¤¥ ¢¤¥¡¥9,H�I%?¢¡#9;¤�¡¥H�>�I�?qI�:GF;?qH�I�E�9;H`¡¥¤+@F@�s�� t 3

C�£%¤©¤Ur�¤�¡�F�HG��FO£%¤© ¢Hp�lO FO¤�>"EW¤¥9;:GFO7�9;¤�{;|�}�~jJ%?¢¤¥ ¢¤¥¡�F;9;H�I�?q¡§9;¤¥¡�H�>�I%?¢I�:GF;?qH�I H�I�FO£�¤©9;¤� è:GF;?¢��¤
EWH\E%7% q:GFO?¢H�I�@�H+�sF;£%¤QK�¤=��Of@,£%¤¥ ¢ ]@
F4:GF;¤+@���:Z@M9,¤¥¡�¤¥IhFO SRã?¢Ih��¤+@
FO?pXh:GFO¤�Jj?qIã�N¤���3asz� t 3ÿC�£%¤n?¢H�I%?p�c:GF;?qH�I
@,F;9;7%¡[FO7%9,¤N:+I%JMF;¤¥>[EÛ¤�9O:GF;7%9;¤s?¢Iä:Z@,F;9;H\E�£�R)@,?q¡c:G �E% è:H@;>ý:Z@�J%¤AEÛ¤�I%JäH�If?qH+I%?x�¥:GFO?¢H�Iþ:GI%Jf9;¤�¡¥H�>�I�?qI�:GF;?qH�I
E%9,H�¡�¤+@G@,¤+@�3*2 F��s:Z@NEWH�?qIhFO¤�J�H�7�F�?qI}�N¤���3)s�� t F;£�:GF�FO£%¤� ¢H«�lOBFO¤�>"EW¤¥9;:GFO7%9,¤�K��ã9;:GFO¤A@���¤¥9,¤�I�H+FZ:p�G:+?¢ è:ZI� q¤
��H�9�FO£�¤���O�@;£%¤� q �?qH+I�@NH+�LK�¤+3.C�£%¤þK��L9O:GF;¤+@NH+��F;£%¤7��Of@,£%¤¥ ¢ �K�¤�?qH+I�@���¤�9;¤þ¤A@,F;?q>ý:GFO¤�J�I�R�FO£�¤þK��
9O:=FO¤+@6H+�*F;£%¤���9F@,FE��H�7%96?qH�I%?p�c:GF;?qH�I�@
F4:GF;¤+@6H+�*FO£�¤f�1A M�AÛ:+I%J�¡¢@,¤+y�7%¤�I%¡¥¤A@�:GI%J���Of@,£%¤¥ ¢ Z?¢H�I�@�3�C�£%¤

h



?q9,H�I¦7%I%9,¤+@;H+ ¢��¤�JôFO9;:+I�@,?¢FO?¢H�I�:+9;9;:�RC@}?qI�:+¡[FO?Ê��¤[Xh:+ è:G¡�FO?¢¡MI�7%¡¥ ¢¤¥? ��¤¥9;¤ý9;¤�¡¥¤¥IhF; pR�@,F;7%J%?¢¤¥Jô?¢I��E¤[��3vs�£ t
�N£%¤�9;¤'@,?q>M7% q:GFO?¢H�I�@ H+��E�£%H+FOH+?qH�I%?p�¥¤�J"E% q:Z@;>ý:Z@��T:+?q ¢¤¥JäFOH�E%9;¤�J%?q¡[F�FO£�¤1?qH+I%?x�¥:GFO?¢H�Iä q¤��+¤¥ ÛH+� ?q9,H�Ig3ZC�£%¤
J%?p@;¡¥9,¤+E�:GI%¡AR���:Z@n:=F;FO9,?xI%7�FO¤¥JuF;Hã7%I�J%¤¥9,¤+@,F;?q>ý:GFO?¢H�I�H+�1F;£%¤§ qHp�lO F;¤¥>[EÛ¤�9O:GF;7%9;¤ÿK�� 9;:GFO¤A@@��H+9f?q9;H+I
��O�@;£%¤� q g?¢H�I�@¥3�^1 x@,H%A%K�� 9O:GF;¤#¡¥H`¤Aw@¡�?q¤¥IhFG@s��H�9gM1:VO� q?¢<+¤6?qH�I�@�H+��¤¥ q¤�>ý¤�IhF�@��N?ÊFO£ / h=¤¦¥§¤¨m\~þ��¤¥9,¤
¡c:G q¡¥7� è:GF;¤¥Jö?¢I§F;£%¤M?¢I%J%¤+EW¤¥I�J%¤¥IhFFO�E%9;H`¡¥¤A@G@�Ag?x@,H� è:GF;¤¥JCO 9;¤A@;H�I�:GI%¡¥¤�:ZE�E%9,H�T�?¢>n:=FO?qH+I©s�ª t 3�«�H+FO£¬{	|u}~
:+I%J®{;|�¯¢~ÿ¡�H�9;¤f¤�T�¡¥?¢FO:GFO?¢H�I¦K���¡4£%:+I%I%¤� x@���¤�9;¤äF4:+<G¤¥I�?qIhFOHÿ:G¡¥¡¥H+7%IhF�?¢IõJ%¤�F;¤¥9,>ý?¢I�:GFO?¢H�I©H+�.FO£�¤
FOHGF4:+  K�� 9O:GF;¤�¡¥H`¤Aw@¡¥?¢¤¥IhF�@�3

2�IöF;£%¤�E%9,¤+@;¤�IhF?E�:ZEW¤¥96F;£%¤�@
F4:GF;¤UOf@,¤¥ ¢¤¥¡�F;?¢�+¤fK��ú9O:GF;¤þ¡¥H`¤Aw@¡�?q¤¥IhFG@#FOHï¤�T�¡�?¢F;¤¥J�@,FO:GFO¤A@#H+�.5eXHO� ¢?q<+¤
?q9,H�Iã:Z@}��¤¥ ¢ .:Z@}F;£%¤ýF;H+F4:G �K�� 9O:GF;¤ý¡�H�¤Uwý¡�?q¤�I�FG@M:+9,¤ý¡¥:+ q¡�7% è:=FO¤¥J�3ïC�£%¤ïK�� 9;:GFO¤@¡¥H`¤Aw@¡�?q¤¥IhFG@M:+9,¤
¡c:G q¡¥7� è:GF;¤¥Jþ?¢I%¡¥ ¢7%J%?¢I�X / � Ð hZ� Ð hUj Ó m\� Ö |-�NB�|�}9m$O / h�AZ��¤�|gk / D�:GI%J / � Ð h\� Ð hUj Ó ��� Ö |-��B°|�}'�HO�£`A\��¤�|gk / D
@,FO:GFO¤A@¥3���H�IhFO9,?xI%7�FO?qH+I�@���9;H+>'FO£�¤�:+7�FOH+?qH�I%?p�¥?¢I�X / � Ð hZ� Ð hUj Ó m\� Ö |-��@
F4:GF;¤+@s�N?¢F;£�|�± / hM:+I%J���9;H�> FO£�¤
:+7�F;H�?qH+I%?x��?qI�X / � Ð h\� Ð hUj Ó ��� Ö |²�v@,FO:GFO¤A@#�N?¢FO£�|�±³£ï:+9;¤þ¤+@,F;?q>ý:GFO¤�J�I�R©¤�T�F;9O:ZEWH� q:GFO?¢H�IöH+��:+ ¢ �:=FOH�>@?q¡
¡4£�:+9;:+¡�F;¤¥9,?x@,F;?q¡A@.F;H}J�¤¥9;?Ê��¤NFO£%¤6K���9;:GFO¤E¡¥H`¤Aw@¡¥?¢¤¥IhF�@���H�9 FO£�¤E¤�T�¡¥?¢F;¤¥J"@,F4:=FO¤+@�:+I%J@FO£%¤�F;H+F4:+ ¨K�� 9O:GF;¤
¡¥H`¤Aw@¡�?q¤¥IhFG@1:Z@E:M��7%I%¡[FO?¢H�IÿH+��¤� q¤�¡�FO9,H�IÿFO¤¥>[EW¤¥9O:=FO7%9,¤+3 2�IÿFO£%¤���H� ¢ qHp�N?qI�XþJ%¤+@,¡¥9;?pE�FO?¢H�IgA%��¤�H�>ý?ÊFsFO£�¤
¡¥H+9;¤ / � Ð h\� Ð hUj Ó ��9,H�> FO£%¤�¡¥H�IC��X�7%9;:GFO?¢H�IöI%HGF4:GF;?qH�Ig3�C�£�¤M¤¥I%¤�9GXZR8 q¤[��¤� x@¥A¨FO9;:+I�@,?¢FO?¢H�IeE%9;H\I%:ZI%?q ¢?¢F;?q¤+@�A
:+I%Jô:+7�F;H�?qH�I�?x�c:=FO?qH+I©9O:GF;¤+@}9;¤Ay`7�?q9;¤�Jã��H�9�¡¥:+ q¡�7% è:GF;?qH�IõHG��FO£�¤nK��´E�:G9O:+>@¤�F;¤¥9G@}:+9,¤ýJ�¤�FO¤�9;>@?qI%¤�Jô:H@
��¤¥ q _3ZC�£�¤gE%9;¤A@;¤¥IhF�E�:HEÛ¤�9*¡¥H�IhF;?qI�7%¤+@ H+7%9�¤Ur�H�9
F�@*H+IM¡c:+ ¢¡¥7% q:GFO?¢H�I}H+�¨FO£%¤s ¢Hp�lO FO¤�>"EW¤¥9;:GFO7�9;¤�K�� 9;:GFO¤A@
¡¥H`¤Aw@¡�?q¤¥IhFG@1FO£�:=F6��¤¥9,¤7E%9,¤��`?qH�7P@; pR§J%¤[FO¤�9;>@?qI%¤�J8��H�91��2?s�µ t A���2;29s / ~�A /\/Ut A���2;2,2?s / h t A²¡"2�b¶s / m t A
¡�bqs / � t A�:+I%J�M6¤9b12;29s / � t 3

0+0�1 ·l2[·l47¸7¹»º�·a¼;·aºv½²¾g354�¿�2�½�0�350+6?2 ÀJ476?Á9¿7Á�0�º�0�350�·>½²¾J¿72[8 ¿9:	3?6?0+692"0+ÂN¿?Ã
350+692Ä47¿g35·5½

K#¤�F;¤¥9,>ý?¢I�:GFO?¢H�IöHG�sJ%?¢¤¥ q¤�¡�F;9;H�I%?¢¡M9;¤�¡¥H�>7I%?qI�:=FO?qH+I©9O:GF;¤ä¡¥H`¤Aw@¡¥?¢¤¥IhF�@}I%¤¥¡�¤+@F@O:+9,?q pR©?qI%¡� q7%J%¤A@�¡c:+ ¢¡¥7CO
 è:=FO?qH+I�H+�M:=FOH�>@?q¡�E%:+9O:+>@¤�F;¤¥9F@ÿ��H+9§?¢IhFO¤¥9,>ý¤�J%?è:=FO¤¦:+I%J���I�:G 9@,F4:=FO¤+@�3'C�£�¤¥9;¤[��H�9;¤GA�9O:+J�?è:GF;?¢��¤¦:GI%J
:+7�F;H�?qH+I%?x�¥:GFO?¢H�Iï9O:=FO¤+@���H�9sF;£%¤�?qIhFO¤�9;>@¤¥J%?q:GFO¤9@
F4:GF;¤+@>m\� Ö |-�gB�|²}?mVO / h�A���¤�|�k / D�:+I%Je��� Ö |-�gB�|²}9�$O�£�A
��¤�|5k / D�@
F4:GF;¤+@ ��H�9�5eXHO� ¢?q<+¤�?q9;H+IeBcK�¤ é�ê
ë DZ��¤¥9,¤N¡¥H�I�@,?qJ%¤�9;¤�Jg3*C�£%¤N q?p@,F�H+�¨FO£%¤Jm\��|-� Ö ¡�H�IP��X�7�9O:GF;?qH�I�@
¡¥H+I�@;?p@,F�@}H+�aµ�£�¤���¤�ICOfE%:+9;?ÊFfR�:+I%J�µZ�8H`J%JCO�E�:+9,?¢FfR©¡�H�IP��X+7%9O:GF;?qH�IP@=B°@;¤�¤ýCZ:ZI% ¢¤@2�D�3 C�:HI% q¤ä2;26 q?p@,F�@?ªZ~
����|²� Ö ¡¥H+IP��X�7%9;:GFO?¢H�I�@ :H@*��¤� q �:Z@vµ��'mZ�°|-� Ö ¡�H�IP��X+7%9O:GF;?qH�IP@��N£%?q¡4£ý:+9,¤�?qI%¡� q7%J%¤�JMFOH�F4:G<+¤�?qIhF;H�:G¡¥¡¥H+7%IhF
FO£�¤�¡¥H+I�F;9;?pI%7�FO?¢H�I�@�H+�%F;£%¤a����|-� Ö ¡¥H�IC��X�7%9;:GFO?¢H�I�@ZF;H#K��u9O:=FO¤.¡¥H`¤Aw@¡¥?¢¤¥IhF�@*HG�%FO£%¤�¤UT�¡¥?ÊFO¤�J;m\��|²� Ö @
F4:GF;¤+@�3
C�£%¤�9;¤A@;7% ÊFO?¢I�XM q?p@,F�HG�Z ¢¤��+¤¥ x@�A%?qI�¡¥ q7�J%¤¥Jÿ?qIïF;£%¤9@;¤[FNH+�Z¡¥H�IP��X�7%9O:=FO?qH+I�@lX�?Ê��¤¥Iÿ?¢I�C�:ZI� q¤#24A%¡�H�I�@,?x@,FG@NH+�
µ�hZµÿ¤��+¤¥ICO�E�:+9,?¢FfRã:+I%J©µ�£Z�ÿH�J%J)OfE�:+9,?¢FfR�@
F4:GF;¤+@�AZ�N£%?¢ q¤fFO£%¤@¡¥H+IP��X�7%9;:GFO?¢H�I�@���9;H�> C�:ZI� q¤@2;2#¡�H�IhF4:+?¢I

m



µ\~��M¤[��¤¥I)OfE�:+9,?¢FfRÿ:GI%J¬µ\£ZµfH�J%J)OfE�:+9,?¢FfR"@,FO:GFO¤A@¥3
C�£%¤1:GFOH�>@?q¡N¤�I%¤¥9FXZR@ q¤��+¤¥ p@¥A�9;:+J%?q:GFO?Ê��¤�FO9;:+I�@;?ÊFO?¢H�I"E�9;H\I�:HI%?q ¢?¢FO?¢¤+@�:+I�J�:+7�F;H�?qH�I�?x�c:=FO?qH+If9O:GF;¤+@���¤¥9,¤

¡c:G q¡¥7� è:GF;¤¥J¦7�@;?¢I�XÿFO£%¤@:GF;H�>ý?¢¡�@,F;9;7%¡[FO7%9,¤ý¡�H�J�¤@HG�N��Hp�s:GI�s / ��A / £ t 3äC�£%¤"@,¡c:+ ¢?qI�XÿH+��¤¥ ¢¤¥¡[FO9;HZ@,F4:=FO?q¡
?qIhF;¤+X�9;:+ x@s?¢I8��H«��:+I8¡¥H`J%¤�:+ q ¢Hp�J@sFOHä¡¥H�9,9;¤�¡�FN��H�9�¡¥H+9;9;¤� è:GF;?qH�In¤ArÛ¤¥¡�FG@1:GI%J8HZI�F4:+?¢I�X�H`H�Jÿ:ZX+9;¤¥¤�>ý¤�IhF
�N?¢F;£ÿ¤UTCEÛ¤�9;?¢>ý¤�I�FO:+  ¤¥I�¤¥9GX+?q¤+@�3vÅã¤�7�@;¤�JöH�I�¤i@,¡c:+ ¢?qI�XM�T:G¡�FOH+9iBc~�3�ª��\D���H�9E:+ ¢ �¤� q¤¥¡[FO9,H\@,FO:GFO?¢¡�?qIhFO¤AX�9O:+ p@¥3
C�£%¤N��¤�9G@;?¢H�InHG����Hp�s:GIï¡¥H`J%¤N7�@;¤�Jï£%¤�9;¤7s / £ t :+ q ¢H«��¤¥Jä7�@�FOH}9;¤�>ýHp�+¤EF;9O:+I�@,?¢F;?qH�I�@ �N?ÊFO£	@;>ý:+ q ��+:G q7%¤A@
H+�sF;9O:+IP@;?¢F;?qH�I�9O:=FO¤+@7Æ5Ç�IW¤¥ ¢Hp� / ~ � @�È é 3ö�*�+¤¥Ij�N?¢F;£ôFO£�?x@} q?q>@?¢FO:GFO?¢H�IöF;£%¤n9,¤+@;7� ¢FO?¢I�Xö ¢?x@
F�?¢I%¡¥ ¢7%J%¤A@
/ £\hH�\µ�h@9;:+J%?q:GFO?Ê��¤�F;9O:+IP@;?¢F;?qH�IP@5IW¤�F���¤¥¤�I�F;£%¤;m\��| é � é :+I%J�m\� Ö | Ð � Ð B]�N?¢FO£¬| éUÉ | Ð }9m$O / h)Ê²� é ¤§| é k / A
� Ð ¤Ë| Ð k / Ê � É � Ö }?� É j É n)Dl@,FO:GFO¤A@#:+I%J / ���Zª\~Z�äF;9O:+I�@,?¢F;?qH�I�@JIW¤�F���¤¥¤�I©FO£%¤7m\��| é � é :GI%J¬��� Ö | Ð � Ð B]�N?¢F;£
| é }9m$O / h�AP� é ¤�| é k / A�| Ð }'�HOW£CÊ�� Ð ¤�| Ð k / Ê���}?� É j É n�Ê�� Ö }?� É j É n É�Ì D]@,FO:GFO¤A@¥3

C�£%¤@9;¤� è:GF;?¢�`?x@
FO?q¡þ>n:+I�R�OfIWH`JPR�EÛ¤�9,F;7%9GI�:=FO?qH+I�F;£%¤¥H�9�R¦>ý¤[FO£%H`JÍB_�65¬«lÎ C�¡¥H`J%¤�D#��:Z@þ:G x@;H§7�@,¤¥J
��H�9N¡c:G q¡¥7� è:GF;?qI�Xä¤¥I�¤¥9GXHRö:GI%J89;:+J%?q:GFO?Ê��¤�FO9;:+I�@;?ÊFO?¢H�I�E%9;H\I%:ZI%?q ¢?¢F;?q¤+@�3�C�£�?x@E>ý¤[FO£%H`J§��:Z@6J%¤+@,¡¥9;?pIÛ¤�Jö?¢I
J%¤[F4:+?¢ g?qI§�N¤��°@¥3Ns / ª`A / µ t 3

C�£%¤N9;¤A@;7% ÊF�@.H+�Û¡c:+ ¢¡¥7% q:GFO?¢H�I�@ :+9,¤JX�?¢�+¤¥I@?qI@C�:ZI� q¤+@�2,2;2NO�b12;243h2�IýC�:ZI� q¤+@�2,2;2*:GI%Jý2�bþA�FO£%¤�F;£%¤¥H�9,¤�F�O
?q¡¥:+ aBB��Hp�s:GI¦:+I%J¦�65¬«lÎ C>D1¤¥I%¤�9GX�?¢¤+@1��H+96FO£�¤;m\�°m\� Ö :+I�J�m\����� Ö  q¤[��¤¥ p@1H+�vK�¤ é�ê
ë ?qH�Iõ:G9;¤M¡�H�>"E%:+9;¤�J
�N?¢F;£�F;£%¤@9;¤¥¡�H�>@>ý¤�I%J%¤¥J�M62
~`C�J�:GF4:®szhZ~ t :+I�JôH+F;£%¤¥9�FO£�¤¥H�9,¤�FO?¢¡c:+ �mZ��mZ� Ö :+I%J�m\����� Ö ¤UT�¡¥?ÊF4:GF;?qH�I¦¤¥I)O
¤¥9FX�?q¤A@ szh /UÏ hZm t 3uC�£%¤8~�|�Î����6~�CN�s|#��CN|6�6��¡�H�J%¤���:Z@ä7�@;¤�J ?¢I �E¤[��3Js�h /+t A�FO£�¤�¡¥H�IP��X�7%9O:=FO?qH+I
?qIhF;¤¥9O:G¡�FO?¢H�I��N?¢F;£89,¤¥ è:=FO?¢�`?p@,FO?¢¡#¡¥H+9;9;¤�¡�F;?qH�I�BB��2�b'mý¡�H�J%¤�D��s:Z@E¤¥>[E% ¢HVR+¤¥J8?qI§�E¤[�°@¥3�szh\h`A hZm t AW:+I%JÿFO£�¤
Ð ¤¥I%¤�9O:+ ��E¤� è:GF;?¢�`?x@
FO?q¡J^sF;H�>ý?¢¡�~`F;9;7%¡[FO7%9,¤9Î�:G¡4<G:HX�¤[B Ð �>^#~PÎ�¡¥H`J%¤�D �s:Z@�7P@;¤¥Jÿ?¢I��E¤[��3�szhZm t 3 C�£%H\@,¤
J�:GFO:1:+9,¤]X+?¢��¤�Iþ?¢Iþ¡¥H+ q7%>@I�@5ÑO~PÎ.~�CN�JÒ%A-ÑO��2�b'Ò%A=:+I�J�Ñ Ð �>^#~PÎLÒ1H+�%C�:ZI� q¤.2;2;2g:+I%Jþ2�bþA«9;¤+@FEÛ¤�¡�F;?¢��¤� pR+3
^�@	@,¤¥¤¥I ?qI�CZ:ZI% ¢¤�2;2;24A*F;£%¤�@;>ý:+ q ¢¤+@
FMJ%?Sr�¤�9;¤¥I�¡¥¤+@[IW¤�F���¤¥¤¥I FO£%¤�FO£�¤¥H�9,¤�FO?¢¡c:+ �¡c:+ ¢¡¥7% q:GFO?¢H�I�@M:GI%J

M62
~`C09,¤¥¡�H�>ý>@¤¥I�J%¤¥JõJ�:=F4:ï:+9,¤þ��H�9EFO£%¤�E%9;¤A@;¤¥IhF}9;¤A@;7% ÊF�@6H\I�F4:G?qI%¤�J�I�RöFO£�¤f�15�«lÎ C0¡�H�J�¤�B_:ZIWH�7�F
~�3 /VÓ D[3�~� q?pX�£hFO SRã��H�9G@,¤ö:HX�9;¤�¤¥>@¤¥IhFnHG�#:ZIWH�7�F"~�3 /VÓ F;H©~�3Ôm Ó ?x@fI%H+F;?q¡�¤¥J���H�9fFO£%¤8��2�b9m�9;¤A@;7% ÊF�@¥3
C�£%¤E è:+9FX�¤+@
F�J%?x@;:ZX�9,¤¥¤¥>@¤¥IhFvIW¤�F���¤¥¤¥IýFO£%¤�H�9;¤[FO?q¡¥:+ �¡c:G q¡¥7� è:GF;?qH�I�@*:+I%J"M62
~�C J%:GF4:�?x@ ��H�9*F;£%¤>m���m\n é�Õ Ð
 q¤[��¤� ×Ö / ~\~\~E¡¥>�È é ��H�9ZF;£%¤��65¬«lÎ C�:GI%J@��2�b9m#¡�H�J%¤A@¥A / ~Z~\~\~6¡�>�È é ��H+9ZFO£�¤N�g¡JÅ�^�M�:+I%J Ð �J^�~PÎ
¡¥H`J%¤A@¥A�:+I%J / �Z~\~\~�¡¥>�È é ��H�9�~�|�Î����1~`CN�s|#��CN|6�6� ¡¥H`J%¤+3L�EHp��¤[��¤¥9�A�FO£�¤5@,>n:+ ¢ q¤A@,F J%?p@O:ZX+9;¤¥¤�>ý¤�IhF
IW¤�F���¤¥¤¥I FO£%¤�H�9;¤[FO?q¡¥:+ s¡¥:+ q¡�7% è:GF;?qH�IP@f:+I%JØM62
~�C J�:GF4:õ?p@M��H�9fFO£%¤emAj Ð�é Õ Ð  q¤��+¤¥ cÖ��õ¡�>�È é ��H�9MFO£�¤
�65¬«lÎ CL¡¥H`J%¤GA�� / hþ¡¥>�È é ��H�9sFO£%¤ Ð �>^#~PÎ�¡�H�J%¤GAo£\�\hþ¡�>�È é ��H�9E~�|5Î.���6~�CN�s|1��CN|1�E� ¡�H�J�¤+3

C�£%¤��65¬«lÎ C :+I%J8��2�b9mÙs�hZh�A�hZm t 9;¤A@;7% ÊF�@gX�?Ê��¤�I§?¢IïCZ:ZI% q¤12�bú��H�9�FO£�¤?m������ Ö @,FO:GFO¤A@N:ZX�9;¤�¤#�N?¢F;£
FO£�¤?M62
~�C 9;¤�¡¥H�>@>ý¤�I%J%¤�J�J�:GF4:�szhZ~ t IÛ¤[F;F;¤¥9�F;£�:+I�FO£%¤19;¤+@,7% ¢FG@�H\I�FO:+?qI%¤�JQI�RïFO£�¤ Ð �J^�~CÎ szhZm t :GI%J
~�|5Î.���6~�CN�s|1��CN|1�E� szh /At ¡¥H`J%¤+@�3ö|EI���H�9
FO7%I�:=FO¤¥ SR�A�FO£%¤�9;¤�:+9,¤ýH+I% pR�:ÿ��¤��ÚM62
~`C�¤�I%¤¥9FX�?q¤A@���H�9
FO£�¤"mUj�� Ì @,FO:GFO¤A@�:GI%J¦I%H8J%:GF4:ï��H�9#F;£%¤[mAj�����A�mAj��Aj A�:+I%J�mAj���n�@,FO:GFO¤A@¥3[M6HGFO¤fFO£�:=F�FO£%¤�9;¤@?x@# q:+9GX�¤

�



J%?p@O:ZX�9,¤¥¤�>ý¤�I�F�H+��:ZIWH�7�Fam\~\~Z~�¡¥> È é F;H / �Z~Z~\~}¡�> È é IÛ¤[F���¤�¤¥I�FO£%¤1�15�«lÎ C :GI%Jÿ��2�b9m�9;¤+@,7% ¢FG@���H�9
FO£�¤'mAj��\� Ö @,FO:GFO¤A@¥3 C�£%?p@�J%?Sr�¤�9;¤¥I�¡¥¤#¡�H�7% qJ"IÛ¤6¤UTCE% q:+?qI%¤�J=I�Rý¡¥H�IhFO9,?xI%7�FO?qH+InH+� ¡�H�9;9,¤¥ q:GFO?¢H�Iý¡�H�9;9,¤¥¡[FO?qH+I
��H�9�5�XHO  q?¢<+¤	K�¤+3ýC�£%¤"@,¤¥¡�H�I%JCO H�9;J%¤�9þ¡�H�IhFO9;?pI%7�F;?qH�I¦H\I�FO:+?qI�¤¥J®I�RõF;£%¤ý�15¬«aÎ�C"¡¥H`J%¤@��H+9�K�¤ é�ê
ë ?x@
:ZIWH�7�F / ~\~\~\~#¡�>�È é FOH?mZ~\~\~\~#¡�>�È é ��H�9 J�?prÛ¤¥9;¤�IhF�@,F4:=FO¤+@�3 K#¤�FO:+?q ¢¤¥JMJ�?x@;¡�7�@G@,?qH�I@:ZIWH�7�F*¡¥H�IhFO9,?xI%7�FO?qH+I
H+�Z¡¥H�9,9;¤� è:GF;?qH�I�¡�H�9;9,¤¥¡�F;?qH�I���H�9sF;£%¤im\�°m\� Ö @,F4:=FO¤+@N?¢Iö5eXHO� ¢?q<+¤�?¢H�I�@s��¤¥9,¤�X�?Ê��¤�I§?¢I§�E¤[�°@¥3Ns / µ t 3
^�@�@;¤¥¤�Iä?qIMCZ:ZI% ¢¤�2�bMA=FO£%¤�J%?prÛ¤¥9,¤¥I%¡�¤s?qIþF;£%¤s¤�I%¤¥9FXZRþ��H�9�FO£%¤�FO£%9,¤¥¤JmAj�� Ì"Û�Ü�Ý  q¤[��¤¥ p@_IW¤�F���¤¥¤¥IäFO£�¤

�65¬«lÎ C :+I�J=ME2
~�C�J�:=F4:[Bcm��H~�¡�>�È é F;H7�Hª\~�¡¥>�È é D�?x@L@,>n:+ ¢ q¤�9ZFO£%:+I@F;£�:GF�IW¤�F���¤¥¤�InFO£%¤E��2�b'm�:GI%J
M62
~`C�J�:GFO:�Bcm��H~\~M¡¥> È é FOH / �\�H~\~M¡¥> È é D]I�Rÿ:M�T:+¡[FOH�9sHG� / ~þFOH"hZ~�3�MEH+FO¤#F;£%¤�J%?prÛ¤¥9,¤¥I%¡�¤9IÛ¤[F���¤�¤¥I
H�7%9N�65¬«lÎ Cú:GI%J©�g¡gÅ�^'MúJ�:=F4:ä?x@N:ZIWH�7�F5hZ~Z~\~M¡¥> È é F;H[m\~\~\~f¡¥> È é ��H�9N:+ ¢ �m\����� Ö @,F4:=FO¤+@�3

2�InCZ:ZI% ¢¤5bþA���¤#¡�H�>"E%:+9;¤EH�7%9.9;¤A@;7% ÊF�@���H+9�¤�I%¤¥9FX�?q¤A@�H+��������� Ö @,FO:GFO¤A@sH\I�FO:+?qI%¤�J=I�RäFO£%¤EF���Hþ¡¥H`J%¤+@�A
��Hp�s:GIô:+I�Jã�65¬«lÎ C³@;£%Hp�NIô?¢I©FO£%¤f¡�H� q7�>ýI�@[B�Þ)D#:+I%JØBcßUD[A 9,¤+@FEÛ¤�¡�FO?Ê��¤� pR�3ä|EI���H�9
FO7%I�:=FO¤¥ SR�AgF;£%¤¥9,¤
?x@6I%Hï9,¤¥¡¥H+>ý>@¤¥I%J�¤¥JõJ�:GFO:ý��H�9EFO£%¤��\�°�\� Ö @,F4:=FO¤+@�3i¡#I%¤M¡c:GI�@;¤¥¤���9;H�> CZ:ZI% q¤�b"FO£%:GF#J%?p@O:ZX+9;¤¥¤�>ý¤�IhF
IW¤�F���¤¥¤¥I@FO£%¤�9;¤+@,7% ¢FG@ H\I�FO:+?qI%¤�J;I�RMF���H�¡�H�J%¤A@ ?x@ :HIÛH�7�Fv�Z~\~#¡�>�È é F;H�mZ~\~\~1¡�>�È é ��H�9*>@H\@
F*H+�o@,FO:GFO¤A@
¤UT�¡�¤+E�Fs��H+9�F;£%¤>@;?qIPX� q¤[F]@
F4:GF;¤+@�AP�����+j éFà é A)�+j ÐNé �-ápA��+j���n éFà é�É é�â Û

A)���Gj�� Ì é�Õ Ð A�:+I%J=�\n ÐNé �-á É é Ü�ê 3
K#?prÛ¤¥9,¤¥IhF#¡�H�IhFO9,?xI%7�F;?qH�I8H+��¡¥H+9;9;¤� è:GF;?qH�I§¡¥H+9;9;¤�¡�F;?qH�I�@E��H�9�@,?qI�X+ q¤�F1:+I%J©F;9;?pE% q¤[F5@
F4:GF;¤+@1��:Z@�J%?p@;¡�7�@G@,¤¥J
?qI§�N¤���3Ns / ª t 3�2�I8CZ:ZI% ¢¤9bMA�F;£%¤}��¤¥?pX�£hFO¤�J�@,7%> H+�Z9O:+J%?q:GFO?Ê��¤1F;9O:+IP@;?¢F;?qH�Iÿ9;:GFO¤A@7Bcã¦ä)Æ5ÇN?¢Ie@ È é D[A�:GI%J
FO£�¤6��¤¥?xX+£�F;¤¥J�:G7�FOH�?¢I%?x�¥:GFO?¢H�If9O:=FO¤+@'B�X\^5åN?qI[@ È é D*��H�9.F;£%¤��\�°�\� Ö ¤UT�¡�?¢FO¤�JQ@,FO:GFO¤A@�H+��5�XHO� ¢?q<G¤5K�¤5IÛ¤� qHp�
FO£�¤?�%9G@,F5mZ@�F;£%9;¤A@;£%H� ¢J�B�æC}9m�AÔ�Zª\��A�~\~\~M¡¥>�È é Ds:+I�J§F;£%¤?@;¤¥¡�H�I%J¬mZE�FO£%9,¤+@;£�H� qJ©B�æC}9m�A�µ\�\m�A�~\~\~M¡�>�È é D
:+9,¤M:+ p@;H=E�9;¤+@,¤¥IhFO¤�Jg3iM6H+F;¤�F;£�:GF1F;£%¤7�\�°�\� Ö ¤UT�¡¥?ÊFO¤¥J�@
F4:GF;¤+@#?¢I�K�¤ é�ê
ë :+9;¤�@,?¢F;7�:GFO¤�J©7%I%J�¤¥91F;£%¤�F;£%?q9,J
m+J©F;£%9;¤A@;£%H� ¢J�B�æC}'�%A�m\� / A�~\~\~@¡¥> È é D[3�C�£%¤;�����Aj Û à Ý  ¢¤���¤� x@�:G9;¤��+¤¥9�RõI%¤c:G91FOHïF;£%¤7��9F@,F#F;£%9;¤A@;£%H� ¢J
B_:HIÛH�7�F / ¤Ub?D�:+I%JÿFO£�¤i��� Ð�é �-á>@,FO:GFO¤�?x@�I�H+F6:+7�FOH+?qH�I%?p�¥?¢I�Xþ¤�?¢FO£�¤¥9¥3
2�I@C�:ZI� q¤gb#24AhFO£�¤E��:c��¤¥ ¢¤¥I�XGFO£�@Jç�B�?qI§è^9D�:+I%JäFO9;:+I�@,?¢FO?¢H�Iä9O:GF;¤+@vÆ5Ç'BT?¢I@7�I%?¢FG@�H+� / ~Zév@UÈ é D���H�9 FO£�¤

m���mAj	kYmUj Ð A�m���mAj	kYm\�VmZn¨A�m���m\nikumAj�m\n�A�:+I�J�mUj Ð k�mAj�m\näF;9O:+IP@;?¢F;?qH�IP@�:+9;¤?E%9,¤+@,¤¥IhFO¤�Jg3a«�H+FO£��v��O
:+ ¢ qHp��¤�J�B]FO9;?pE% q¤[FFOBFO9;?pE% q¤[F�:+I%J=@;?qIPX� q¤[FFOf@,?qI�X+ q¤�F�D*:+I%Jï?¢IhFO¤¥9,¡¥H�>7I%?qI�:=FO?qH+I�B]FO9;?pE% q¤[FFO�@;?qIPX� q¤[F�DZFO9;:+I�@,?¢FO?¢H�I�@
:+9,¤M?qI%¡� q7%J�¤¥Jõ£%¤�9;¤+3�¡#7%9#9;¤A@;7% ÊF�@�A H\I�F4:G?qI%¤�J©��9;H�> FO£%¤@��Hp��:+IÍBT¡¥H+ q7%>@I�@9�ï:GI%J®ª�D1:+I%J¦�65¬«lÎ C
BT¡�H� q7�>ýI�@i�§:+I%J©µ�D�¡�H�J�¤+@¥AZ¡c:+I�IÛ¤@¡¥H+>"E�:G9;¤¥J¦�N?¢F;£ãF;£%¤=ME2
~�C 9,¤¥¡¥H+>ý>@¤¥I%J�¤¥JôJ%:GF4:©s�hZ~ t @;£%Hp�NI
?qI�¡¥H+ q7%>@I�@�£§:GI%J / ~�3nC�£%¤ý7%I%¡�¤¥9,FO:+?qIhF;?q¤+@�?¢I�F;£%¤ý9,¤¥¡�H�>ý>@¤¥I�J%¤¥J��+:G q7%¤A@���¤¥9,¤n¤A@,FO?¢>n:=FO¤¥J¦FOHeIW¤
 q¤A@G@�FO£%:+I / ~ Ó I�:Z@,¤¥J�H�I�¡¥H�>[E�:+9,?x@;H+I�@#�N?¢F;£�¤�TCEÛ¤�9;?q>@¤¥IhFO:+  9;¤A@;7% ÊF�@���9;H�>  q?¢��¤[FO?¢>ý¤þ:+I%J�¤¥>@?x@G@,?qH�I
>@¤c:Z@,7%9;¤�>ý¤�I�FG@¥3v¡#7%9.FO£%¤�H�9;¤[FO?q¡¥:+ W9;¤+@,7% ¢FG@s:+9,¤�@,¤¥¤¥I�F;HM:ZX�9,¤¥¤E�N?¢FO£n¤c:+¡4£�H+F;£%¤¥9�:+I%Jn�N?ÊFO£@FO£%¤�M62
~�C
J�:GFO:ä:GF�FO£%¤ / ~ Ó FOH[m\~ Ó  q¤[��¤¥ _3
^1J�J%?¢F;?qH�I�:G �¡¥H+>"E�:G9;?x@,H�IäH+�gH+7%9�9;¤+@,7% ¢FG@.�N?ÊFO£äFO£%¤E9;¤�¡¥H�>@>@¤¥I%J%¤�JýJ%:GF4:"s�hH~ t ��H�9 FO£%¤>m�� Ð k�m����+j A

m���mAj[k�m�����n�A�m���mAj[k�m�������Aom���m\n?kØm\��� Ì A�mAj Ð k�mAj���n�A¨:+I%J�mAj�m\nik�mAj�� Ì FO9;:+I�@;?ÊFO?¢H�I�@N:+9,¤iX+?¢��¤�I

�



?qI8C�:HI% q¤ib#2;243WC�£%¤ä��Hp��:+IõJ�:GFO:@��H�9E�s:c�+¤¥ q¤�I�X+F;£�@�:+9,¤þ?qI�X�H`H�Jö:ZX�9;¤�¤¥>@¤¥IhF1�N?ÊFO£öF;£%¤�ME2
~�C�J�:GFO:
szhZ~ t 3*C�£%¤�J%?Sr�¤�9;¤¥I�¡¥¤#?p@�H�I% SR[~�3 /VÓ F;H;~�3�m Ó 3*C�£%¤�9;¤�?x@�:+ x@,Hþ?¢IQX�H`H�Jn:ZX�9;¤�¤¥>@¤¥IhF�H+��m Ó F;H	hZ~ Ó ��H�9
FO9;:+I�@,?¢FO?¢H�I�9O:=FO¤+@s��H+9sFO£%¤?m�� Ð kYm����+j APm���m\nik©m���� Ì A�mUj Ð kum���� Ì A�:+I�J�mUj�m\n9kYmAj�� Ì FO9O:GI�@;?ÊFO?qH+I�@+Ê
£%Hp��¤���¤�9¥A�FO£%¤�9;¤N?x@�>M7%¡4£@ è:+9FX�¤¥9ZJ%?x@;:ZX�9;¤�¤¥>@¤¥IhF ��H�9Lm\�VmUj é à é k"m�����n é Õ Ð :+I%J[mAj�m\n Û â Û

k"mAj�� ÌQÛ�Ü�ê
FO9;:+I�@,?¢FO?¢H�I�@�3
Åô:p�+¤¥ ¢¤¥I�X+F;£�@;ç A*:G7�FOH�?¢I%?x�¥:GFO?¢H�Iõ9O:=FO¤+@�^�å�BT?¢I�@�È é D[A�@;7%> H+�s��¤¥?pX�£hFO¤�Jj9O:+J�?è:GF;?¢��¤ä9;:GFO¤A@;ã¦ä)Æ5Ç

BT?¢I©@�È é D[A*:GI%Jô��¤¥?xX+£�F;¤¥Jj9;:+J%?q:GFO?Ê��¤@9O:GF;¤+@7XZ^5Ç�B�?qI�@UÈ é D���H�9}F;9O:+IP@;?¢F;?qH�IP@�IW¤�F���¤¥¤�IjFO£%¤=m\��| é � é :GI%J
m\� Ö | Ð � Ð B]�N?¢F;£�| é�É | Ð }9m$O / hCÊ�� é ¤| é k / A�� Ð ¤| Ð k / Ê_� É � Ö }?� É j É n)D'@,FO:GFO¤A@þ:G9;¤	X�?¢�+¤¥Iã?qI¦C�:HI% q¤A@
b#2,2;21:+I%J¦2�`M3�MEH+FO¤fFO£%:GF�H�I%¤äJ%H`¤+@�I%H+F�I�¤¥¤¥Jô:+ q  / £\hZµZ��hnFO9O:GI�@;?ÊFO?qH+I�@1FOHÿ¡¥:+ q¡�7% è:GF;¤MFO£%¤@K��09O:GF;¤
¡¥H`¤Aw@¡�?q¤¥IhFG@#FOHï¤�T�¡�?¢F;¤¥J�@,FO:GFO¤A@¥A²I%7�F�9O:GF;£%¤¥91H�I% pRÿF;£%¤þFO9;:+I�@,?¢FO?¢H�I�@E��9;H�> FO£%¤þ¤UT�¡¥?ÊFO¤¥J�@
F4:GF;¤+@#�N£%?¢¡4£
:+9,¤87%I�J%¤¥9äFO£%¤���9F@,F@FO£%9,¤+@;£�H� qJ / � Ð hUj Ð h�j Ó m��§F;H�F;£%¤8:+7�FOH+?qH�I%?p�¥?¢I�X�@,FO:GFO¤A@@�N£%?¢¡4£ :+9,¤ö:HIÛHp��¤ÿFO£�¤
��9F@,FïF;£%9;¤A@;£%H� ¢J / � Ð hUj Ð h�j Ó m���3úC�£%¤�m\n�|-�i@
F4:GF;¤+@�IW¤¥¡¥H+>ý¤õ:G7�FOH�?¢H�I%?p�¥?qIPX�@
F4:GF;¤+@ï��H�9Q|ê±ë£�A�FO£�¤
mAj�|-�>@
F4:GF;¤+@	IW¤¥¡¥H+>ý¤�:G?¢FOH+?qH�I%?p�¥?¢I�X�@,F4:=FO¤+@f��H�9�|�± / ~�A�:+I�JjFO£%¤�m���|-�>@
F4:GF;¤+@äJ%HõI%H+Ff:+7�FOH+?qH�I%?p�¥¤
��H�9ä:+I�R�|Z3 C�£�7�@�A���¤§H\I�FO:+?qIØ�Z�Zª�£\�öFO9;:+I�@;?ÊFO?¢H�I�@M��9;H+> FO£�¤8¤�T�¡�?¢F;¤¥J�¤[��¤�ICOfE�:G9;?¢FfRu@,F4:=FO¤+@äFOH¦FO£�¤
/ � Ð hUj Ð hUj Ó m\��|-� Ö :+7�F;H�?qH+I%?x��?qI�XÿH`J%JCOfE%:+9;?ÊFfR�@,FO:GFO¤A@�BTCZ:ZI% ¢¤[b12;2,2�D}:+I�Ju�\m / ~\ªÿF;9O:+IP@;?¢F;?qH�IP@���9,H�> FO£�¤
¤UT�¡�?¢FO¤�JôH`J%JCO�E�:+9;?ÊFfR�@
F4:GF;¤+@�FOHÿFO£%¤ / � Ð hUj Ð hUj Ó m\��|-� Ö :+7�FOH�?¢H�I%?x��?qI�X�¤[��¤�ICOfE�:G9;?¢FfR�@,F4:=FO¤+@=BTCZ:ZI% ¢¤ä2�`?D[3
2�IÿC�:HI% q¤A@lb#2;2,2.:+I%Jÿ2�`MA���¤�¡4£%H`H\@;¤���H�9�?q q ¢7�@,F;9O:GF;?qH�IP@�F;9O:+IP@;?¢F;?qH�IP@��N?¢F;£ïFO£%¤� q:+9GX�¤6?qIhFO¤�I�@;?ÊFfRn�T:+¡[FOH�9
ì?í FO£%:GFN��¤��N?q ¢ �J%?p@;¡�7�@G@E?qI�FO£�¤}I�¤UT`F�@,¤¥¡[FO?qH+Ig3
Åô:p�+¤¥ ¢¤¥I�X+F;£�@¥A%:+7�FOH+?qH�I%?p�c:GF;?qH�Iä9;:GFO¤A@¥A�@,7%>"@�H+� ��¤�?xX�£hF;¤¥J�9O:GJ%?è:GF;?¢�+¤19O:=FO¤+@�A%:+I�Jï��¤�?xX�£hFO¤�J�9O:+J�?è:$O

FO?Ê��¤�9O:=FO¤+@ ��H�9gF;9O:+IP@;?¢F;?qH�IP@²IÛ¤[F���¤�¤¥IþF;£%¤vm\� Ö |-��B��N?ÊFO£?|�}9m$O / hCÊH��¤�|Lk / � Ö }?� É j É n)DÛI%H�I)O�:+7�F;H�?qH+I%?x��?qI�X
@,FO:GFO¤A@þ:GI%J�F;£%¤	��� Ö |-�?B�|�}'�HOW£�A��5¤¢|�k / D#:+7�FOH�?¢H�I%?x��?qI�X=@,F4:=FO¤+@�:+9,¤[X+?¢��¤�Iã?¢I¦C�:ZI� q¤+@9`':+I%J�`#243
M6HGFO¤�FO£�:=FE:+ q ²�\� Ö |²��@
F4:GF;¤+@E:+9,¤�:G7�FOH�?¢H�I%?p�¥?qIPX�@,FO:GFO¤A@E¤�T�¡¥¤+E�F6��H�9sF;£%¤?��� Ð�é �-áJ@
F4:GF;¤+3

2�IMFO£�¤J���]FO£f¡¥H+ q7%>@IM�N?¢F;£f£%¤c:+J�?qI�X9Æ5å�H+�ÛC�:HI% q¤A@�b#2,2;2 Ï `12�F;£%¤N:+7�F;H�?qH�I�?x�c:=FO?qH+Iþ9O:=FO¤+@ 9,¤¥ q:GFO?Ê��¤�F;H
FO£�¤���9G@
FsFO£�9;¤+@,£%H� ¢JgA / � Ð hZ� Ð hUj Ó m���A�:+9;¤'X+?¢��¤�Ig3�M6¤�T`F�¡¥H� ¢7%>@Iý�N?¢F;£�£%¤c:GJ%?qI�X;ãËÆ�åE?qIïCZ:ZI% ¢¤+@ab12;2,2 Ï
`#2�@;£%Hp�J@�:+7�FOH�?¢H�I%?x�¥:GFO?¢H�If9O:=FO¤+@�:Z@]@;7%>�H+�²Æ�åN¡c:+ ¢¡¥7% q:GFO¤�Jý9,¤¥ q:GFO?Ê��¤�FOH}FO£%¤ / � Ð h\� Ð hUj Ó m\��FO£%9,¤+@,£%H� qJP@
�N?¢F;£��L}� É j É n�3'^"¡¥H� ¢7%>ýI8�N?¢FO£©F;£%¤M£%¤¥:+J%?¢I�X���î8?¢I©C�:HI% q¤A@�b#2,2;2 Ï `12E ¢?x@
F�@1¤�T�¡¥?¢FO:GFO?¢H�I©¤�I%¤¥9FX�?q¤A@
��îf9;¤¥ q:GFO?Ê��¤NFOH}FO£%¤>��9G@
FsFO£%9,¤+@,£%H� qJ / � Ð h\� Ð hUj Ó m��1?qIý¤AbM3�C�£%¤#��îf¤¥I�¤¥9GXHRý��H�9�FO£�¤�@;¤�¡¥H�I�Jÿ:+I%JnF;£%?q9,J
FO£�9;¤+@,£%H� ¢J�@#¤+y�7�:G �FOH�m\�ý¤Ab�:+I%J�ªH�ï¤AbþA�9;¤A@GEW¤¥¡[FO?¢�+¤¥ SR�37¡#��¡�H�7%9F@;¤+AgF;£%¤ ã Æ5åþ?x@6¤+y�7�:+ ZFOHnF;£%¤;Æ�å
��H�9J~�¤�ï>î=¤�m\�f¤Abþ3

�



0+0A0�1 8;0�·aº�·5<�3547692"0+<³½�¿g35·aº�º�0�3>·d½�À>·><'3>4�¿

C�£%¤}K��ðE%9,H�¡�¤+@F@6FOH	IWH�7%I%Je@,FO:GFO¤A@6HG�ZF;£%¤M5eXHO� ¢?q<+¤1?qH�IÿH`¡¥¡¥7�9G@6:Z@E:+I8¤� q¤�¡�FO9,H�I§¡c:ZE�F;7%9;¤?I�R�FO£�¤
M1:VO� q?¢<+¤}?qH�I§FOH@FO£%¤f:G7�FOH�?¢H�I%?p�¥?qIPX[@
F4:GF;¤+@#HG� FO£%¤M5�XHO� ¢?q<G¤�?¢H�I8��H� ¢ qHp��¤¥J¬I�R§FO£%¤�9O:+J�?è:GF;?¢��¤}J%¤�¡c:�RöF;H
FO£�¤i@,?qI�X+ pRï¤�T�¡¥?¢F;¤¥JeIÛH+7%I%Je@,F4:=FO¤+@AÖ

K�¤ é���ë B�m��VD²ñØò�ó K�¤ é�ê
ë�ô BcmAj�| é � é ñØm\n�| Ð � Ð ñ�����| Û
�
Û
DLó K�¤ é�ê
ë�ô Bcm���|²� Ö é ñ�mAj�|²� ÖÐ ñ�m\n�|²� ÖÛ

D�ñØõ�ö
÷
K�¤ é���ë Bcm�� É mUj É m\n)D²ñ�ò\ø B / D

C�£%¤?X�9,H�7%I%J�@,FO:GFO¤�HG��K�¤ é���ë A�m���A%?x@�F4:+<G¤¥IÿFOH;IW¤#FO£%¤�?qI�?¢FO?q:+ �@,FO:GFO¤G3 C�£%¤imAj�| é � é B°| é ± / ~�D�A�m\n�| Ð � Ð
B�| Ð ±ù£ZD[A.:+I%JY����|

Û
�
Û
B�|
Û
±ú��D� ¢¤��+¤¥ x@ä:G9;¤ïF4:G<+¤¥I�?¢I�F;H¦:+¡¥¡�H�7%IhFý:Z@ä:+7�F;H�?qH+I%?x��?qI�X8?qIhFO¤�9;>@¤¥J%?q:GFO¤

@,FO:GFO¤A@¥3
K#7%9,?qI�X}FO£%¤�K���E%9;H`¡¥¤A@G@�A%FO£%¤�J%?¢¤¥ ¢¤¥¡�F;9;H�I�?q¡�@;:GFO¤� q ¢?¢FO¤E q?¢I%¤+@�:+9;¤�¤�>ý?ÊF;F;¤¥J�:Z@�¤¥ q¤�¡�F;9;H�I�FO9;:+I�@,?¢FO?¢H�I�@

��9;H+> J%H�7�I% SR�¤UT�¡�?¢FO¤�Jõ:+7�F;H�?qH+I%?x�¥:GFO?¢H�I�@,FO:GFO¤A@6FOH[@;?¢I�X� SR�¤UT�¡¥?ÊFO¤�J�IÛH+7%I%J¬@
F4:GF;¤+@�3N�6:+J�?è:GF;?¢��¤#F;9O:+IP@;?SO
FO?¢H�I�@���9;H+> FO£%¤�mAj�|-�_@,FO:GFO¤A@EF;H=m���|-�_@,F4:=FO¤+@6:+I%J§FO£%HZ@;¤���9;H�> F;£%¤i�+j�|²�_@
F4:GF;¤+@NFOH"m���|²�_@
F4:GF;¤+@>X�?¢�+¤
9;?p@;¤NFOHi@O:GF;¤¥ ¢ q?¢F;¤� q?¢I%¤+@�H+�gF;£%¤5mAj9k�m��1:+I%J"�+j9k�m��6 ¢?qI%¤A@.HG�gFO£%¤5M1:VO� q?¢<+¤N?q9,H�Ig3ZC�£%¤¥9,¤#:+ p@;H}¤UT�?x@
FsK��
@O:=FO¤¥ ¢ q?ÊFO¤�FO9;:+I�@;?ÊFO?¢H�I�@N��9;H�> :+7�FOH�?¢H�I%?x��?qI�X[@,FO:GFO¤A@'m\n�|-� F;H�m\n�| Ö ��:+I%Jö��9,H�>ùmAj�|-� F;H�mAj�| Ö �*�N?¢F;£öFO£�¤
¡4£�:+IPX�¤�H+��F;£%¤?y`7%:+IhFO7%>úE�9;?qI�¡¥?xE%:+ gI�7%>�IW¤¥9J|�3�C�£%¤UR§:ZE�EW¤c:+9N:=FE:[@,£%H�9,F;¤¥9���:p�+¤¥ ¢¤¥I�X+F;£ö9,¤+X�?¢H�Ig3

C�£%¤�¤ArÛ¤¥¡[FO?Ê��¤}¤¥>@?x@G@,?qH�I�9;:GFO¤�¡�H�¤Uwý¡�?q¤�I�FEH+��FO£�¤}J�?q¤¥ ¢¤¥¡[FO9;H+I%?q¡'@;:GFO¤� q ¢?¢FO¤1 q?qI�¤#?x@

û?ü�ý�ýî Bpþ É�ÿ D�}ËmPø�m�� / ~ È Ð ê�� æ����� ü
	 Û�� Ðvìií Bpþ ÉGÿ DäHá ¤UTCE�Pk ï>î B ÿ D��� ü�� E�£%H+FOH+I�@N¡¥> È Û @ È é É B×h\D

ì?í Bpþ É�ÿ D�}
ä-B ÿ D�Æ�åHB ÿGÉ�ÿ áUD�Æ5Ç�Bpþ É�ÿ Dã�����oÆ5å\B ÿGÉ�ÿ Ö á D�ñÍã��²Æ5Ç�B � ÉGÿ D É Bcm�D

�N£%¤�9;¤�æ��0?x@þF;£%¤ï?¢H�I%?x�¥:GFO?¢H�I®EÛH+F;¤¥IhFO?q:+ �HG�N£�R`J%9,H\X�¤�IgA�þõJ%¤�I%H+F;¤+@fFO£%¤=IÛH�7�I%JY@,FO:GFO¤GA ÿ ?x@þF;£%¤�:+7CO
FOH+?qH�I%?p�¥?¢I�X�@,FO:GFO¤GA ÿ áM?p@�FO£%¤ý?qI%?ÊFO?è:G �@,FO:GFO¤GAZF;£�:GF�?x@�FO£%¤"X�9;H�7�I%J©@
F4:GF;¤=m��nHG�sFO£%¤=M1:$O  q?¢<+¤f?qH+IgA�:GI%J
ÿ Ö á ?p@6FO£�¤;EÛH\@F@;?pI% q¤i��I�:+ �@,F4:=FO¤þ��H�9#:+7�FOH+?qH�I%?p�c:GF;?qH�Ie@;7�¡4£ã:H@¥Ag¤G3�X%3ÊA�m���A�mHE¦:+I%J�m+Jg3�C�£%¤7@,F4:=FO?x@
FO?¢¡c:+ 
��¤¥?xX+£�FäHG�6F;£%¤�?qI%?ÊFO?q:+ �@,F4:=FO¤ ÿ á@?x@7äHá"} h�ALä-B ÿ D�?x@MF;£%¤�@,FO:GFO?p@,F;?q¡c:G ���¤¥?xX+£�Fä��H�9M:¦J�H�7�I% SRj¤UT�¡�?¢FO¤�J
@,FO:GFO¤GAgÆ�åZB ÿFÉ�ÿ á�Df?x@äFO£�¤©:+7�F;H�?qH+I%?x�¥:GFO?¢H�Iu9O:GF;¤8��9,H�> ÿ F;H ÿ ápAlÆ5Ç�Bpþ É�ÿ D@?x@äFO£�¤ö9O:GJ%?è:GF;?¢�+¤ÿF;9O:+IP@;?¢F;?qH�I
E%9,H\I�:ZI%?¢ q?ÊFfR©��9;H�> ÿ F;H�þ�A�ï5îoB ÿ D}?p@�F;£%¤ï¤UT�¡�?¢F4:=FO?qH+Ij¤¥I%¤�9GXZRãH+��F;£%¤�:+7�F;H�?qH+I%?x��?qI�Xe@,FO:GFO¤ ÿ 9;¤� è:GF;?¢��¤
FOH8FO£%¤Q��9F@,FMF;£%9;¤A@;£%H+ qJgA�m���A�:+I�J � ü ?x@�F;£%¤ï¤� q¤¥¡[FO9,H�IjFO¤�>"EW¤¥9;:GFO7%9,¤+3�5ö:VT���¤¥ ¢ q?q:+IjJ%?p@,FO9,?xI%7�FO?qH+Iô?x@
:Z@F@;7%>@¤¥J���H�9s¤� q¤�¡�FO9,H�Iï��¤� qH`¡¥?ÊFO?q¤A@¥3LK�H�9a@;H�>@¤#¡c:H@;¤+@�A�Æ�å�� Æ5ÇE:+I�JïFO£%¤�I ì?í ?x@s9,H�7�X�£% SRn¤A@,F;?q>ý:GFO¤�J
:Z@ ì?í Bpþ É�ÿ D��Ëä-B ÿ D�Æ>Ç�BSþ É�ÿ D�3

£



^�@N£�:H@6:G q9;¤¥:+JPR=IÛ¤�¤¥I§>ý¤�I�F;?qH�I�¤¥J8:ZIÛHp�+¤+A¨:+7�F;H�?qH+I%?x�¥:GFO?¢H�Iï9O:=FO¤+@JÆ5å\B ÿGÉ m��VD�A�@;7%> HG�*:+7�FOH�?¢H�I%?x�¥:$O
FO?¢H�I@9O:GF;¤+@ ã Æ�åZB ÿFÉ�ÿ Ö á DF}ðÆ�åHB ÿFÉ m��VDGñðÆ5åZB ÿGÉ mUjoD]ñðÆ5åHB ÿGÉ m\n)D[A`:+I%Jý¤UT�¡¥?ÊF4:GF;?qH�I@¤¥I%¤�9GX�?¢¤+@��vîþ��H+9.¤[��¤�ICO
:+I%JÿH`J%JCO�E�:+9;?ÊFfR=@
F4:GF;¤+@E:+9,¤'E%9;¤A@;¤�I�F;¤¥J8?qI�¡¥H+ q7%>@I�@>��AP��A�:+I%J�£MH+��CZ:ZI% q¤A@lb#2,2;2 Ï `1243PÅô¤�?xX�£hF;¤¥Jÿ9O:$O
J%?q:GFO?Ê��¤19;:GFO¤A@aä � Æ5Ç�Bpþ É�ÿ D[A�@,7%> HG� ��¤�?xX�£hFO¤�Jÿ9O:+J%?q:GFO?Ê��¤69O:GF;¤+@ ã�� ä � Æ5Ç�B � É�ÿ D[A�:+I%Jï��:p�+¤¥ ¢¤¥I�X+F;£�@5çÿ��H�9
J%?pEÛH� ¢¤UO�:+ q ¢H«��¤¥JäFO9;:+I�@,?¢FO?¢H�I�@�:+9;¤'X+?¢��¤�I�?qI�¡�H� q7%>@I�@aª�A�µ�A�:+I%J / ~þHG�ZCZ:ZI% ¢¤+@ab12;2,2 Ï `#24A�9;¤+@FEÛ¤�¡�F;?¢��¤� pR+3
C�£%¤f q:Z@,F6F���H�¡�H� q7%>@I�@6H+��C�:HI% q¤A@�b#2,2;2 Ï `12E ¢?x@
F19,¤¥ è:=FO?¢�+¤þ?¢I�F;¤¥I�@,?¢FfR§�T:+¡�F;H�9G@ ìií BSþ É�ÿ D1:GI%Jõ¤ArÛ¤¥¡[FO?¢�+¤
¤¥>@?x@F@;?¢H�Iä9O:GF;¤6¡�H�¤Uwý¡�?q¤�I�FG@ û ü�ý�ýî Bpþ ÉGÿ D J%¤A��I�¤¥JQI�R@�Ly¨3²Bch\D[3*C�£�¤ û ü�ý�ýî Bpþ ÉGÿ D*�+:G q7%¤A@�:+9,¤JX�?¢�+¤¥Iý��H+9.C ü
} / ~#¤Abþ3\M6HGFO¤sFO£%:GF�F;£%¤�I�7%>�IW¤¥9 H+��F;9O:+I�@,?¢F;?qH�I�@Z q?p@,FO¤�JM?qIfCZ:ZI% ¢¤+@�b12;2,2 Ï `#2�?x@� q?q>@?¢F;¤¥JiI�RM?qI�¡¥ q7�J%?qI�X
FO9;:+I�@,?¢FO?¢H�I�@��N?¢F;£M è:+9FX�¤��+:G q7%¤A@*H+��9,¤¥ è:=FO?¢�+¤�?¢I�F;¤¥I�@,?¢FfR}�T:+¡�F;H�9G@ ìií BSþ É�ÿ D�3�Åã¤s?qI%¡� q7%J�¤�FO9;:+I�@,?¢FO?¢H�I�@��N?¢F;£
ì?í BSþ É�ÿ D?¯ / 3Ô~�� / ~ é�é @�È é ?¢IõC�:HI% q¤A@�b#2,2;24Ag2�`�:+I�J¦F;9O:+IP@;?¢F;?qH�IP@6�N?¢F;£ ìií BSþ É�ÿ D?¯³�%3�~�� / ~ é�é @UÈ é ?¢I
CZ:ZI% q¤?`MA�`#243WC�£�:GF5X�?Ê��¤+@ / ~Z�%A / � / A-µH�%AW:+I%J�µ\µ@H�7�F6H+�*F;H+F4:+ ��Z�Zª�£\��Ao�\m / ~\ª�Ao�H��~Zµ\~�AW:+I%J��Hª\ª\ª�hZµ
FO9;:+I�@,?¢FO?¢H�I�@�?¢I�CZ:ZI% ¢¤+@?b#2,2;24A 2�`MA�`þA�:+I%J�`#24A�9;¤A@GEW¤¥¡�F;?¢�+¤¥ pR+3nC�£%¤@ è:G9GX�¤A@,F��G:+ q7�¤@HG� ì?í Bpþ É�ÿ D?X�?Ê��¤A@
FO£�¤@ q:+9GX+¤+@,F��G:+ ¢7%¤fH+�s¤Ur�¤�¡�F;?¢��¤@¤¥>@?x@F@;?¢H�Iõ9O:GF;¤ä¡¥H`¤Aw@¡¥?¢¤¥IhF�@ û ü×ý�ýî BSþ É�ÿ D1�N£%¤�IãF;£%¤ä9O:GF;?qHÿH+�aï5î©:GI%J��� ü ?x@�I%HGF���¤¥9�Rÿ è:+9FX�¤+3
K�?pX�7%9;¤A@ / :+I�J¢h�@,£%Hp��¤�T�:+>"E� q¤+@�H+�WJ%?q¤� q¤¥¡[FO9,H�I%?q¡]@O:GF;¤¥ ¢ q?¢F;¤� ¢?qI%¤]@GEW¤¥¡[FO9O:1��H+9 ��� ü } / ~#¤Ub ��H�9�F���H

��:p�+¤¥ ¢¤¥I�X+F;£u9O:+IPX�¤+@�382�IôF;£%¤+@,¤=��X�7�9;¤+@�A���¤ï?qI%¡� q7%J�¤ýJ�:=F4:§��H+97m\m\h\h§¤[��¤¥I)O�H`J%JuE�:+9,?¢FfR¦FO9;:+I�@,?¢FO?¢H�I�@
:+I%J[m\µZ~ / H�J�JCO�¤[��¤¥I[E�:+9,?¢FfR�FO9O:GI�@;?ÊFO?qH+I�@¥3�~�H�>@¤�H+�¨FO£%HZ@;¤�FO9;:+I�@;?ÊFO?¢H�I�@ :+9,¤gE%9;¤A@;¤�I�F;¤¥Jý?qIfCZ:ZI% q¤A@_b#2,2;2
FOH�`#243�Åô:c��¤¥ ¢¤¥I�XGFO£�@=B�X�?¢¤��`Iô?¢IõFO£%¤@¡¥H� ¢7%>@I / ~§H+��C�:HI% q¤A@ib12;2;2EFOH�`#2�D�A�¤Ur�¤�¡�F;?¢��¤@¤¥>@?x@F@;?¢H�I¦9O:GF;¤
¡¥H`¤Aw@¡�?q¤¥IhFG@ û ü×ýUýî BSþ É�ÿ D7BT?qIö7%I%?¢FG@1H+� / ~)È é�� ¡¥> Û�� @�Ag?qI§FO£%¤M¡�H� q7�>ýI / hýH+��CZ:ZI% q¤A@�b#2,2;2sF;H=`#2�D1:GI%J
Ð :+7�@G@,?è:+I	E%9,HZ�� ¢¤+@ �N?¢F;£[@FEÛ¤�¡�F;9O:+ �9,¤+@;H+ q7�F;?qH�I��! §ç#"Z{[çQ}¨�H~\~ Ï £Z~Z~�:+9;¤�7�@,¤¥J@FOH?@FR`IhFO£%¤A@;?p�¥¤6F;£%¤+@,¤
@GEW¤¥¡[FO9;:�3LC�£%¤õ ¢?q>@?¢FO¤�J�@;¤�FïH+��FO9;:+I�@;?ÊFO?¢H�I�@ý:+9;¤8?qI%¡� q7%J%¤�J��N?¢F;£ û ü�ý�ýî Bpþ É�ÿ D®¯ / ~)È é�� ¡¥> Û$� @¥3 C�£%¤
@FR`IhFO£�¤�FO?¢¡Q@GEW¤¥¡[FO9,7%> H+�NJ�?q¤¥ ¢¤¥¡[FO9;H+I%?q¡	@O:=FO¤¥ ¢ q?ÊFO¤@ q?qI�¤+@���9;H�> K�¤ é�ê
ë ?¢H�Ij:GFþC ü } / ~8¤Ab ?p@þJ%?Ê�`?qJ%¤�J
?qIhF;H©¤¥?pX�£hF;E�:+9
F�@+ÖQçÍ}Ùh\��O / ~Z~ è^ ALçØ} / ~Z~�OihH��~ è^ ALç�}ÄhH��~eO9��~\~ è^ A�:+I%J�çÍ}¶��~\~�O
�\hZ~ è^ ALB�K�?xX%3 / D�A�ç�}Ú�\hZ~"Og�\m\~ è^ A�ç©} �\�\~	O5£Zª\~ è^�A�ç©} ªZ��~	O / ~Z��~ è^þAg:GI%J ç©} / ��~\~[O
hZ~\~Z~ è^ BcK�?pX%3�hZD[3

C�£%¤9@
FO9;H+I�Xf q?¢I%¤+@]@;£%Hp�NIÿ?qI�KZ?xX%3 / :+9;¤1J%7%¤#FOH�FO£%¤��gR`J�IÛ¤�9GXMF;9O:+I�@,?¢F;?qH�I�@amAj Ð k�mAj / ~\n�APm\n Ð k
m\n)£ Ì AlmAj�� Ì kðmAj / ~$äÛAamAjo�Zn�kðmAj / ~ Ì AgmAjo� Ì k¨mAj / ~HäWA�:+I%J�mAj�� Ì k¨mAj / ~Hä B×ç�}�m�h�Al�\~�A>£\��A
/ h\£`A / m�h�AvhZhH� è^þAZ9;¤A@GEW¤¥¡�F;?¢�+¤¥ pRPD�3ãC�£%¤�@
FO9,H�I�Xõ q?¢I%¤+@�?qIôF;£%¤ï9,¤+X�?¢H�IjH+���Z~ Ï ��� è^ :+9,¤ïJ%7%¤ýFOH©FO£�¤
mAj�����k"������n�ACm\������k"�����+j A�mAj��AjJk=�����+j A`:+I�J=m�����n�k=�����Aj@F;9O:+IP@;?¢F;?qH�IP@¥3�C�£%¤6 q:Z@,F�FO9O:GI�@;?ÊFO?qH+If?x@*FO£�¤
9;¤A@;7% ÊF�H+�N@,F;9;H�IPX@>@?ST�?¢I�XþH+��¡�H�IP��X�7�9O:GF;?qH�I�@lm�����ný:GI%J�mAj��+jg3L^ú è:+9FX�¤1I�7%>�IW¤¥9�HG��@;:GFO¤� q ¢?¢FO¤E q?¢I%¤+@�H+�
m��Lk�mAjnF;9O:+IP@;?¢F;?qH�IP@'B�m�� / ~\��k�mAj / ~Z� �N?ÊFO£=��} Ì�É ä É õ É�ÿGÉ � D.:+9,¤19,¤+@GEWH�I�@,?xI% ¢¤6��H�9�FO£�¤�@GEW¤¥¡[FO9;:�@;£%Hp�NI
?qI©K�?xXZ@¥3 / ?¢IãF;£%¤n9,¤+X�?¢H�IôH+�Jç�}úmZm\~�O'm\m�� è^þ3�C�£%¤=@
FO9;H+I�Xö¡�H�IhFO9;?pI%7�F;?qH�I�@}H+�sF;£%¤QmZn)�\õek�m\n)£ ÿ

ª



:+I%J�m\n��Hä	k�mZnC£Zõ¦FO9;:+I�@,?¢FO?¢H�I�@#F;HÿF;£%¤ä9;¤AX�?qH�I¦H+�gçY}q�H�\~QO'�Z�Z~è^ :+I%J¦FO£%¤[mAj�ª\õ�kÍmAj / ~ ÿ :GI%J
mAj�ª ÿ kØmAj / ~ � FO9;:+I�@,?¢FO?¢H�I�@EFOHnF;£%¤M9;¤AX�?qH+I©H+�]ç®}Ú£ / �	O>£ZhZ~ è^ :+9,¤�@;£�H«�NI¦?¢I�K�?pX%3 h�3�C�£%¤¥9,¤f:+9,¤
¡¥H+I�F;9;?pI%7�FO?¢H�I�@#HG�.F;£%¤fFO9;:+I�@;?ÊFO?¢H�I�@'mUj�ª�õQkÍmUj /\/ ÿ :+I�J�mUj�ª ÿ k�mAj /Z/ � FOHïF;£%¤ä9;¤+X+?qH�I©HG�gç�}êµ\ª\~"O
µ\µ\~ è^ :GI%J�FO£%¤1F;£%¤?mAj�µ ÿ k�mAj / ~ � FO9O:GI�@;?ÊFO?qH+I�@�F;HMFO£%¤�9,¤+X�?¢H�IïH+��ç¬} / £ / ~ è^úH+� FO£�¤9@GEW¤¥¡�F;9;7%> H+�
K�¤ é�ê
ë ?qH�I§:GFNC ü } / ~f¤Abþ3

0�¼Q1 8;0�·lº�·5<�3>476?2"0+< 47·><i6&%ÍÁ'0�2"¿g350+6?2 47¿g35· <?6?·(')'�0+<�0�·a2=39½ 'v694 ·+*�Ã
<50�35·l8Ä½�3_¿g3>·5½

C�£%¤�K���9;:GFO¤ï¡�H�¤Uw@¡¥?q¤�IhF�@þ��H�9�¤UT�¡¥?ÊFO¤�JY@,F4:=FO¤+@M:+9;¤ýH\I�F4:G?qI%¤�JuI�R©@,7%>ý>ý:GF;?qH�IãH+��FO£%¤ý¤ArÛ¤¥¡[FO?¢�+¤
¤¥>@?x@F@;?¢H�Iþ9;:GFO¤�¡¥H`¤Aw@¡¥?¢¤¥IhF�@>BT��y¨3�B×h\DFD���H�9ZK���E�9;H`¡¥¤+@F@;¤A@*FO£%9,H�7�X�£ä:+ ¢ �EÛH\@F@;?pI% q¤.?qIhFO¤�9;>@¤¥J%?q:GFO¤.J%H�7PI% pR
¤UT�¡�?¢FO¤�J�@
F4:GF;¤+@AÖ-,

í B ÿ á É þ)DL}ðmPø�m.� / ~ È Ð ê � æ/���� ü0	 Û�� Ð /äZá21 � ì?í BSþ É�ÿ D�¤�TCE��k ï43AB ÿ D��� ü � ø B���D

K�H�9�FO£%¤nK�� E�9;H`¡¥¤+@F@MJ%¤A@;¡¥9,?xIW¤¥JuI�Rô�LyW3lB / D�A�H�I�¤n£�:Z@}FOH8¡c:+ ¢¡¥7% q:GFO¤

,
í B ÿ á É þ)D#�N?¢F;£ ÿ á	}¶m��ï:GI%J

:+ ¢ _EÛHZ@G@;?pI% q¤f¤�T�¡¥?¢F;¤¥J�@,F4:=FO¤+@>þöHG�gK�¤ é�ê
ë �N?¢F;£ã¤�I%¤¥9FX�?q¤A@iIW¤¥ ¢Hp�"FO£�¤	�%9G@,F�F;£%9;¤A@;£%H� ¢JgA�mZ@"Bcm�A��\ª\��A�~\~\~
¡¥> È é D�3�^6>ýH�IPXnFO£%¤	m\��|-��A�B�|²}?mVO / h\D�A�mAj�|-��A�B�|²}?mVOWµ�D�A :+I%J�m\n�|-��ALB�|�}9m$Of��D5@
F4:GF;¤+@¥A��Z�\��@,FO:GFO¤A@�H+�
H`J%J�E�:+9;?ÊFfRÿ:+I%J�� / µ	@
F4:GF;¤+@EH+�Z¤���¤�I¬E�:G9;?¢FfRn£�:c��¤}¤¥I%¤�9GX�?¢¤+@N qHp��¤¥9�FO£%:+Iem�AÔ�Zª\��A�~\~\~f¡¥> È é 3

C�£%¤J@;7�> Hp��¤¥9 ÿ ?qI�¡¥ q7�J%¤+@ FO£�¤6:G7�FOH�?¢H�I%?p�¥?qIPX'mAj�|-�-@,FO:GFO¤A@ �N?¢FO£	|�± / ~�A�mZn�|-� @
F4:GF;¤+@��N?¢FO£	|�±¦£�A
:+I%J[����|²�²@
F4:GF;¤+@.�N?¢FO£[|�±��%3*2�I=K�?xX\@�3�m$OW��A���¤6?q ¢ q7�@
FO9O:=FO¤�F;£%¤6¡�H�IhFO9,?xI%7�F;?qH�IP@�F;H

,
í Bcm\� É þCD���H�9�@,H�>ý¤

H+��þ65z@6��9,H�>ù@;7%> Hp��¤�9 ÿ �N?ÊFO£¬|u} £VO / hM��H�96:+7�F;H�?qI%?p�¥?¢I�X[m\��|²� Ö @,FO:GFO¤A@#:+I�Jö��9;H�>ù@,7%> H«�+¤¥9 ÿ �N?¢F;£
|©}³�HO�£M��H�9E:+7�F;H�?qI�?x�¥?¢I�X;����|²� Ö @,FO:GFO¤A@¥3�C�£%H\@,¤�¡�H�IhFO9,?xI%7�F;?qH�IP@6:G9;¤}?q q ¢7�@,F;9O:GF;¤¥J�I�Rÿ¡¥7%9
��¤A@�Ñ / Òä�N?¢F;£
J%¤A@;?xX+I�:GFO?¢H�I�@"Ñ / }	s�|�}?£VO / h t Òý:GI%J©¡¥7�9,��¤A@�ÑGmZÒä�N?¢F;£8J�¤+@;?pX�I�:GF;?qH�IP@QÑGm\}[s�|�}'�HOW£ t Ò%A%9;¤A@GEW¤¥¡[FO?¢�+¤¥ SR�3N2�I
K�?pX%3�m�A���¤Q@;£�H«�

,
í Bcm�� É þ)D#�N?¢F;£�þ®}úm���mAj Û à é ALmAj�mZn Û à é A�m�� Ðýé �-ácALm���m\n Û Õ Ð A�m������ é �-ápA*:GI%J

mAj��Aj Û Õ é 3iÅã¤f¡c:+I�@,¤¥¤f��9;H�> FO£�¤+@;¤;��X+7%9;¤A@#FO£�:GF1FO£%¤f¡�7%9,�+¤+@¬ÑGmZÒÿ:+9,¤f:ZIWH«�+¤fFO£%¤f¡�7%9,�+¤+@�Ñ / Òï��H�9
FO£�¤?m������ é �-ácA�:+I%J�mUj��+j Û Õ é  q¤[��¤� x@N:+I%J�7�I%J%¤¥9sF;£%¤�¡¥7�9,��¤A@"Ñ / Òþ��H�9lm���mAj Û à é A�mAj�m\n Û à é A�m�� Ð1é �-ácA
:+I%J=m���m\n Û Õ Ð  ¢¤��+¤¥ x@�3 2�IQK�?pX\@¥3��%Ah��¤1?¢ q q7P@,FO9;:GFO¤sF;£%¤1¡�H�IhFO9,?xI%7�F;?qH�IP@�F;H

,
í Bcm�� É þ)D*H+�gF;£%¤6H`J%JCO�E�:+9,?¢FfR

@,FO:GFO¤A@}�N?ÊFO£eþ�}Úm����+j é à é ANmAj���� Û à é A�m\��� ÌYÛ â Û
ANmAj���n Û à Ð ANm\n��+j Û â Ð A�:+I%J�m\n�� Ì é Õ Ð 3"K�H�9#:+ q 

FO£�¤+@;¤�@
F4:GF;¤+@þF;£%¤ï¡�H�IhFO9;?pI%7�F;?qH�I�@�H+��FO£�¤Qm\��|²� Ö :G7�FOH�?¢H�I%?p�¥?qIPX�@
F4:GF;¤+@f:+9,¤ï>@H�9;¤@?q>[EÛH+9,F4:GI�F}��H�9� qHp�
FO¤�>"EW¤¥9;:GFO7�9;¤eB / ¤Ub�FOH��ï¤Ab?D6F;£�:+IõFO£�¤@¡�H�IhFO9,?xI%7�F;?qH�IP@#H+�]����|²� Ö :+7�F;H�?qH�I�?x�¥?¢I�XQ@
F4:GF;¤+@��N£%?q ¢¤þFO£�¤¥?q9
9;¤� è:GF;?¢�+¤�¡¥H+I�F;9;?pI%7�FO?¢H�I�@ :G9;¤sH\EPEÛH\@,?¢F;¤���H�9*£�?xX�£%¤�9�FO¤�>"EW¤¥9;:GFO7�9;¤+@�3�C�£%¤g@;:+>@¤lIÛ¤�£�:c�`?qH�9*HG�WF;£%¤s¡�7%9,�+¤+@
J%¤A@;¡¥9,?xI%?¢I�XMFO£�¤?m\��|²� Ö :+I%J�����|-� Ö @
F4:GF;¤+@���H�9

,
í Bcm\� É þCD�H+��¤��+¤¥ICO�E�:+9;?ÊFfRQ@
F4:GF;¤+@N?x@]@;¤¥¤�I§��9,H�> FO£%¤9E% ¢H+F�@

µ



@;£�H«�NI§?qI�KZ?xX%3P�M¤UT�¡¥¤AE�FN��H�9sF���Hä¡¥:Z@;¤A@N�N?ÊFO£	þ=}³m\n���n Û Ü�ê :GI%J[þ=}dm\n���� Û Õ é 3 2�I�F;£%¤'��9G@
FN¡c:Z@,¤
�N?¢F;£�þ®}¶m\n���n Û�Ü�ê A�FO£�¤ï¡¥7%9
��¤�Ñ / Ò©?x@�:ZIWHp��¤nF;£%¤ï¡¥7�9,��¤YÑGmZÒ%A*£�H«��¤��+¤¥9�A.?¢IãF;£%¤ï¡c:H@;¤n�N?ÊFO£�þ®}
m\n���� Û Õ é A�FO£%¤ý¡¥7%9
��¤uÑGmZÒö?p@}:ZIÛHp�+¤ýFO£�¤n¡¥7�9,��¤YÑ / Ò%3=Åã¤n¡¥:+I©@,¤¥¤nF;£�:GF}FO£%¤@¡¥H+I�F;9;?pI%7�FO?¢H�I�H+�sFO£�¤
����|²� Ö ?¢IýF;£%¤'@;7�>'Hp��¤�9 ÿ ?¢I��LyW3²B���D ?x@�?q>[EÛH+9,F4:GI�F.��H�9.¡c:+ ¢¡¥7% q:GFO?¢H�I@H+�

,
í B�m�� É þ)D���H�9.>ý:+I�Rý�G:+ ¢7%¤+@�H+�

þ�3
2�IuH�9,J%¤¥9þF;Hõ¤+@
FO?q>ý:GF;¤n¡¥H+I�F;9;?pI%7�FO?¢H�I�@}��9;H�> FO£%¤�£�?xX�£CO�| :+7�FOH�?¢H�I%?x��?qI�Xe@,FO:GFO¤A@MFOH©F;£%¤�K�� 9O:GF;¤

¡¥H`¤Aw@¡�?q¤¥IhFG@E��H�9�¤�T�¡¥?¢F;¤¥J�@,F4:=FO¤+@N�N£%?¢¡4£ö:+9,¤�H\I�F4:G?qI%¤�J�I�R�@,7%> Hp��¤¥9 ÿ �N?¢F;£�|�¯ / hM��H�9N:+7�FOH�?¢I%?x��?qI�X
m\��|²� Ö @,FO:GFO¤A@1:+I�J�@,7%> Hp��¤¥9 ÿ �N?¢F;£�|®¯�£þ��H�9E:+7�F;H�?qI%?p�¥?¢I�X�����|²� Ö @,FO:GFO¤A@¥A���¤}7�@,¤�¤�>"E%?¢9;?¢¡c:+ ²@,¡c:+ ¢?qI�X
 è:c�J@®s�µ t A6�N£%?¢¡4£ ¡¥:+I�IÛ¤õH�I� pR ?¢>"E� q¤¥>@¤¥IhF;¤¥J FOHu?¢I%¡¥ ¢7%J%¤©F;£%¤¦H�I%¤UO ¤¥ ¢¤¥¡�F;9;H�I¦m��;k§|CjgA'mAj®k¨|²�hA
mAj¬kð|�J�Agm\nQk¦|-EgA�:GI%J�m\nQk¦|Û�#J%?xEWH� q¤ïF;9O:+IP@;?¢F;?qH�IP@¥3Í^6J%J%?ÊFO?qH+I�:+ s¡�H�IhFO9;?pI%7�F;?qH�I�@f��9,H�>®£%?pX�£COf|
@,FO:GFO¤A@�:ZE�EW¤c:G91��H�96F;£%¤��%9G@,F# qHp�lO� SR�?¢I�Xn¡�H�IP��X+7%9O:GF;?qH�IP@'m\�°m\� Ö :GI%J�m\����� Ö 39K�H�9EFO£%¤A@;¤f¡�H�IP��X�7�9O:GF;?qH�I�@
FO£�¤�szm\�VmUj�kÍmUj�|Cj t A�s�m���m\n7kØm\n�|Cj t A�s�mAj�m\n�kØmAj�|)j É mAj�| ÌoÉ m\n�|�� É m\n�|²n t A_s�mAj Ð kØmAj�|²� É mAj�|-n t Ag:GI%J
s�m\n Ð k�m\n�|Cj É m\n�| Ì t F;9O:+IP@;?¢F;?qH�IP@#�N?¢FO£�|�¯ / hÿ:+9;¤äFOH�IÛ¤@?qI�¡¥ q7�J%¤¥Jã:Z@���¤� q B3nCZ9;:+I�@;?ÊFO?¢H�I�@��N?¢F;£
|§¯ £©:+9,¤n¡�H�I�@;?¢J%¤¥9,¤¥Ju��H�9þF;£%¤�m\����� Ö ¡�H�IP��X+7%9O:GF;?qH�IP@+Ö¬szm������ik�����|Cj t A>szm\���Aj�k��+j�|Cj t A>szm\��� Ì k
� Ì |)j t Aas�mAj����?kØ����|�� É ����|²n t A]szmAj��+j�kÍ�+j�|�� É �+j�|-n t A]s�mAj���n;kÍ�\n�|²� É ��n�|²n t Aas�mAj�� Ì kÍ� Ì |�� É � Ì |-n t A
s�m\n����JkY����|)j É ����| Ì t A�szm\n��+j	kY�Aj�|Cj É �+j�| Ì t A�s�m\n���n?kY��n�|Cj É ��n�| Ì t A%:+I�Jus�m\n�� Ì kY� Ì |)j É � Ì | Ì t 3
C�Hõ¤+@,F;?q>ý:GFO¤ ìií Bpþ ÉGÿ Dþ?qI��Ly¨3xB×h\D���H�9ä:G7�FOH�?¢H�I%?p�c:GF;?qH�I®@,FO:GFO¤A@ ÿ �N?ÊFO£u£%?pX�£YE%9,?qI%¡�?xE�:+ ]y�7�:+IhFO7%>

I�7%>�IW¤¥9Q| ��H�9ýF;£%¤�m\��|-� Ö @,F4:=FO¤+@ï:+I%J ��H�9@FO£%¤�m\�;kË|Cj A>mAj�kË|�� É |-n¨AE:+I�J�m\n�k¨|Cj É | Ì J�?xEWH� q¤
FO9;:+I�@,?¢FO?¢H�I�@�A���¤�7�@,¤¥J8H�7%9�¡c:G q¡¥7� è:GF;¤¥JÿJ�:GFO:f��H+9g|©} /\/ :+I�J§F;£%¤ / � | Û @;¡¥:+ q?¢I�Xf è:c� ��H�9gÆ�å�:GI%J�Æ5Çc3
K�H�9�¤UT�:+>[E% ¢¤+A�F;£%¤���H�9;>M7� è:Z@���H+9sFO£%¤im���mAj[kYmAj�|Cj8¡c:Z@,¤�:G9;¤ZÖ

Æ�å(7GmAj�|-� é98 Û � Ý
: } � /\/| 	 Û Æ�å�7FmAj /\/ � é98 Û � Ý
:¬É B×�\D

Æ5Ç 7 m���mAj é98 Û à Ý � k�mAj�|²� é98 Û � Ý :
} � /\/| 	 Û Æ5Ç 7 m���mAj é98 Û à Ý � k�mAj /Z/ � é98 Û � Ý :�; ï�Bcm\�VmUj é98 Û à Ý � k�mAj�|²� é98 Û � Ý Dï�Bcm���mAj é98 Û à Ý � k�mAj /\/ � é98 Û � Ý D � Û ø Bc��D

2�I§H�9;J%¤�9EF;HýHZI�F4:+?¢I�FO£%¤}¤¥I%¤�9GX�?¢¤+@EH+��F;£%¤�mAj�|²� é98 Û � Ý @,FO:GFO¤A@1:Z@6:f��7%I%¡�F;?qH�I§H+��|²��A�FO£%¤���H� q ¢Hp�N?qI�X
:Z@�R�>[E�F;H+FO?¢¡#��H�9;>M7� è:þ��:Z@JE%9;H\EWH\@,¤¥J§?qI§�E¤[��3Ns�h$� t 3

ï=BcmAj�|²��D�k�ïQB�mAjoDL}³k /
hH| Ð �¥�k /\/ ñ ß$B��cD

| � Ð É B×£\D

/ ~



�N£%¤�9;¤[ß$B×�VD?}qh�3�ª�£Zm�A²ßHB joD?} / 3Ô£Z� / A�ß$Bcn)D9}ê~�3Ô£\h / A�ßHB Ì D9}ê~�3 / m\£�A :+I%J�ß$B°äPD'}Ú~�3Ô~ / ~®s�hH� t 3þC�£%¤
¤¥I�¤¥9GXHRÿJ%?prÛ¤¥9,¤¥I%¡�¤+@N?qI§�Ly¨3�Bc£\D�¡c:GI�IW¤#��H�7%I%J§7�@,?qI�XfFO£�¤���H+ q qHp�N?¢I�Xþ��H�9,>M7% è:CÖ

ï<7Gm���mAj é98 Û à Ý � k�mAj�|-� é98 Û � Ý
: Bcª�D
} ï 7 m���mAj é98 Û à Ý � k�mAj /\/ � é98 Û � Ý : k h\h\�

h � /| Ð k /
/\/ Ð 	 ��h / µZ��£H�f¡�> È é ø

^§@;?¢>ý?¢ è:+9 ��H�9,>M7% q:��s:H@E7P@;¤¥Jÿ��H�9�F;£%¤�¤UT�¡�?¢F4:=FO?qH+I�¤¥I%¤�9GX�?¢¤+@Jï>î B ÿ D�?¢Iÿ��y¨3NB°�[D��N£%¤¥I ÿ }9mAj�|-� é98 Û � Ý Ö
ï>î B�mAj�|-� é98 Û � Ý D�}Ëï>îoBcmAj /Z/ � é98 Û � Ý D�k h\hZ�

h � /| Ð k /
/\/ Ð 	 ��h / µZ��£H�f¡�> È é ø Bcµ�D

|5@,?qI�X}FO£%¤A@;¤'@,¡c:+ ¢?qI�X���H�9,>M7% è:H@���H+9]Æ5å\B�mAj�|²� é98 Û � Ý D.:+I%J"Æ5Ç�Bcm\�VmUj é98 Û à Ý � k�mAj�|²� é98 Û � Ý D�A`��¤#¡¥:+ SO
¡¥7� è:GF;¤¥J ìií Bcm\�VmUj é98 Û à Ý � k�mAj�|²� é98 Û �]D�:Z@�:���7%I%¡�F;?qH�I�H+�a|�:+I�JãFO£�¤¥IgAZ7�@;?¢I�Xö�Ly¨3]Bcµ�D1��H�9iï>î�A���¤
¡c:G q¡¥7� è:GF;¤1FO£%¤?@,7%>"@NHp��¤�95|õ��H�9

,
í Bcm\� É m���mAj é98 Û à Ý D��)@�3]|�:+I%J � ü 3

C�H�¤A@,FO?¢>n:=FO¤ ì?í BSþ É�ÿ D ?qI@�Ly¨3�Bch\D*��H�9.:+7�FOH+?qH�I%?p�¥?¢I�X9@,FO:GFO¤A@ ÿ �N?¢F;£ý£%?pX�£	E%9;?¢I%¡¥?pE�:+ �y�7�:GI�F;7%> I�7%>	O
IW¤¥9l|ö��H+9�FO£%¤'m\����� Ö @,FO:GFO¤A@¥A�@;7�¡4£8:H@�FO£%¤?m\�����]k�����|CjÿJ%?pEÛH� ¢¤6F;9O:+I�@,?¢F;?qH�I�@�A`��¤�7�@,¤¥J�FO£%¤1¡c:+ ¢¡¥7% q:GFO¤�J
J�:GFO:M��H�9g|�}i£f:+I�J§F;£%¤ / � | Û @;¡¥:+ q?¢I�Xf è:c� ��H�9gÆ�å#:+I%JeÆ5Ç6:Z@g@;£�H«�NIö:ZIWH«�+¤�?¢Iÿ�Ly)@�3�B×�\D]O�Bcµ\D[3

C�£%¤�9;¤A@;7% ÊF�@NH+��FO£%¤�¡¥:+ q¡�7% è:GF;?qH�IP@�:+9;¤�?¢ q q7P@,FO9;:GFO¤�Jï?qIeK�?pX\@¥3�m Ï ��3 2�I§H�9;J�¤¥9sFOH@¡4£%¤�¡4<ÿF;£%¤?@;¡¥:+ q?¢I�X%A
FO£�¤8¤�TPE� q?q¡�?¢F; pRj¡¥:+ q¡�7% è:=FO¤¥J J�:GFO:¦��H+9[|ð} / h¦:+I%J�FO£%¤�@;¡¥:+ q¤�J J�:=F4:���H+9[|ð} / hõH\I�FO:+?qI�¤¥J ��9,H�>
FO£�¤n¡c:G q¡¥7� è:GF;¤¥J�J�:GF4:ÿ��H�9i|�} /\/ ��¤�9;¤n¡�H�>[E�:+9;¤�Jg3ÿ2 F���:Z@þ��H+7%I%JãF;£�:GF}FO£%¤ýJ%?prÛ¤¥9,¤¥I%¡�¤n?p@þ:ZIWH�7�F
/ ~ Ó ¤UT�¡¥¤AE�FM��H�9?@;H+>ý¤@¡c:Z@,¤+@þ�N£�¤¥Ij>@?ST�?qIPX§HG��¡¥H�IC��X�7%9;:GFO?¢H�I�@}?x@���¤�9FRã?q>[EÛH�9
F4:+IhF¥3n2�IYK�?pX\@¥3�m Ï
��A*F;£%¤ï¡¥H+I�F;9;?pI%7�FO?¢H�IjH+�>@,¡c:+ ¢¤¥JuJ�:GFO:8��9;H+> |�} / h87PE�F;H�|�} / ~\~\~uBT¡¥7�9,��¤ØÑ�h$Ò�D���H�9}FO£%¤�mZ�°|-� Ö
:+7�F;H�?qH+I%?x��?qI�XQ@
F4:GF;¤+@�:+I%J¦��9;H�> |Í}Úª§7PE�F;H�|Ø} / ~\~\~®BT¡�7%9,�+¤YÑF�\Ò�D6��H�9#FO£%¤[����|²� Ö :+7�F;H�?qH+I%?x��?qI�X
@,FO:GFO¤A@s:+9,¤�E%9,¤+@,¤¥IhFO¤�Jg3�C�£%¤#J%¤AEÛ¤�I%J%¤¥I�¡¥¤#H+��FO£%¤5E%9;¤A@;¤¥IhF�9,¤+@,7% ¢FG@�H�I@FO£%¤67�E�EW¤¥9� ¢?q>@?¢F HG�²|8��:Z@�:+ x@,H
FO¤A@,F;¤¥Jg3lÅã¤���H�7�I%J8F;£�:GFNFO£%¤�9;¤�?x@E:"@,>n:+ ¢ gJ%?Sr�¤�9;¤¥I�¡¥¤���H+9E ¢Hp��FO¤�>"EW¤¥9;:GFO7�9;¤=B�� Ó ��H�9NC ü } / ~ä¤Ab9D
�N?¢F;£u|�}ú��~¬IW¤¥?¢I�XöF;£%¤ï7�E�EW¤¥9þ q?q>@?¢F¥A�:+I%JjFO£�¤ïJ%?prÛ¤¥9,¤¥I%¡�¤ï?x@�?qI%¡�9;¤¥:Z@;¤�Jj��H�9þ£%?pX�£ôF;¤¥>[EÛ¤�9O:GF;7%9;¤A@
9;¤¥:+¡4£%?¢I�X"£ Ó ��H�9�C ü }dm\~f¤AbM3

C�£%¤ï£�?xX�£CO�|Í@
F4:GF;¤ï¡¥H�IhF;9;?xI�7�FO?¢H�I�@M:G9;¤n�+¤¥9FRô?q>[EÛH+9,F4:GI�F}��H�9�£%?xX�£ãFO¤¥>[EW¤¥9O:=FO7%9,¤+3�¡#I%¤ï¡¥:+IY@;¤�¤
��9;H+> K�?pX\@¥3vm$OW��FO£%:GFï��H�9 � ü ¯ / ~ô¤Ab F;£%¤©¡¥7�9,��¤A@ØÑ�hHÒjJ%¤A@;¡�9;?xI�?qI�Xj¡�H�IhFO9,?xI%7�F;?qH�IP@ïH+��FO£�¤©£%?xX+£
m\��|²� Ö @
F4:GF;¤+@;|²} / m$O / ~Z~\~8:G9;¤�:ZIWHp��¤nF;£%¤ï¡�7%9,�+¤+@�Ñ / Ò©J�¤+@;¡�9;?pI%?qI�Xö¡¥H�IhFO9,?xI%7�FO?qH+I�@þH+��F;£%¤ï ¢H«�ÚmZ�°|-� Ö
@,FO:GFO¤A@5|²}?£VO / h�B°@;¤¥¤iE% ¢H+F�@���H�9�FO£�¤�m\�VmUj Û à é Aom�� Ð�é �-ápA�mAj��+j Û Õ é A�m���� Ì Û â Û

AomAj���� Û à é A�mAj���n Û à Ð A
mAj�� ÌYÛ�Ü Û

A�:+I%J�mAj�� ÌYÛ�Üi� D�3äC�£%¤ý¡�H�IhFO9,?xI%7�F;?qH�I¦H+�.FO£�¤@£�?xX�£CO�|Y����|²� Ö @,FO:GFO¤A@�IW¤¥¡�H�>ý¤A@�?q>[EÛH�9
F4:+IhF
��H�9���¤�9FR8£%?xX+£ � ü ¯ / ~\~ä¤AbM3WC�£%¤�¡¥7%9
��¤+@QÑF�\ÒýJ%¤+@,¡¥9;?pI%?qIPXý¡�H�IhFO9;?pI%7�F;?qH�I�@NH+��FO£%¤}£%?xX+£�����|-� Ö @,FO:GFO¤A@
�N?¢F;£	|�}9ª$O / ~\~\~�:+9,¤�>ýH\@
FO SR�IW¤¥ qHp� FO£%¤�¡�7%9,�+¤+@�ÑGmZÒ9@;£�H«�N?¢I�X}¡¥H�IhFO9,?xI%7�FO?qH+I�@ H+�WFO£%¤� ¢H«�Ø����|²� Ö @,FO:GFO¤A@
�N?¢F;£�|�}'�HOW£CÊ�£�H«��¤��+¤¥9�AgFO£%¤M¡�7%9,�+¤+@eÑF�ZÒï:+9,¤M:ZIWHp��¤M¡�7%9,�+¤+@�Ñ�hHÒn:+I%J�Ñ / Òn��H�9'm\����� é �-ácA²m����+j é à é A

/\/



mAj���� Û à é A_m���� Ì Û â Û
A_mUj�� Ì Û Üi� A�:+I%JYmZn���� Û Õ é 38~�7%> H+�sF;£%¤ý¡�H�IhFO9,?xI%7�F;?qH�IP@�E%9,¤+@,¤¥IhFO¤�J�I�R¦FO£�¤

¡¥7�9,��¤A@�Ñ / Ò%A�Ñ�hHÒ�A�ÑGmHÒ%A%:+I�J�ÑF�ZÒ;X�?¢�+¤+@�FO£%¤}K���9;:GFO¤�¡�H�¤Uwý¡�?q¤�I�FG@���H�9N¤UT�¡¥?ÊFO¤¥Je@,FO:GFO¤A@¥3
C�£%¤f9,¤+@;7� ¢F�@�HG��H�7%9�¡c:G q¡¥7� è:GF;?qH�I�@EH+�

,
í Bcm�� É þ)D1:+9,¤�@;£�H«�NI�?qI�K�?xX\@�3²� Ï ª�BT¤[��¤¥I)OfE�:+9,?¢FfR�þ65z@�D1:GI%J

K�?pX\@¥3�µ Ïo/\/ BTH`J%JCOfE%:+9;?ÊFfR�þ65z@�D[3 C�£�¤}¤� q¤�¡�FO9,H�I�FO¤�>"EW¤¥9;:GFO7%9,¤#��H�9�F;£%¤+@,¤iE� qH+FG@��G:+9;?¢¤+@s��9;H+>'C ü }?~�3 / ¤Ub
FOHöC ü } / �\~Z~8¤Abþ3�^5@M¡c:+I©IÛ¤Q@,¤¥¤�I���9,H�> K�?xXZ@¥3N� Ïo/\/ AZFO£�¤�K���9O:GF;¤n¡¥H`¤Aw@¡�?q¤¥IhFG@f¡c:+IuIW¤ïJ%?Ê�`?qJ%¤�J
?qIhF;H§F;£%9;¤�¤ýJ%?Sr�¤�9;¤�I�FiX�9,H�7�E�@�3ïC�£%¤�9;¤ý:+9;¤@¡¥7%9
��¤A@��N?¢F;£%H�7�F�:+I�R¦>ý:$T�?q>M7�> :Z@�A�¤+3zX%3ÊA

,
í Bcm\� É þCD1��H�9

þe}ÚmUj Ð�é Õ Ð é �-á É'Û à á É'Û à é BcK�?pX%3o��D6:GI%J�m���m\n é Õ Ð BcKZ?xX%3o��D�3'^�@1F;£%¤�@,¤¥¡¥H+I%J�X�9;H+7�EgAÛF;£%¤¥9,¤f:+9,¤
¡¥7�9,��¤A@.�N?ÊFO£fF���H�>ý:$T�?q>ý:;B_:=F.:ZIÛH+7�Fv~�3��'O�~�3Ôª�¤Ab :+I�J / µ�3Ô~�¤Ub?D[Ah¤G3�X�3¢A

,
í Bcm�� É þ)D���H�9�þ7}ðm\n���� Û Õ Ý

BcKZ?xX%3�£ZDä:GI%JÍmUj���� Û à á É Û à é BcK�?pX%3 / ~�D�3 5§H\@,F@H+�6FO£%¤8K�� 9O:=FO¤ÿ¡¥H`¤Aw@¡¥?¢¤¥IhF�@ý¤UT�£%?pI%?¢FäH�I� pRuH�I�¤
>ý:$T�?q>M7%> :+9;H�7�I%J=~�3Ôª}¤Ab FOH;h`3Ôm�¤Ab�H�9 / µ�3�~}¤UbM3`C�£%¤1 ¢?q>@?¢FO¤�J�@;¤[FsH+�ÛF4:ZI�7% è:GF;¤¥JýJ�:GF4:�H+�

,
í Bcm\� É þCD

��H�9Jm\ª;EWH�?qIhFG@�H+��¤� q¤�¡�FO9,H�I�FO¤�>"EW¤¥9;:GFO7%9,¤i~�3 / ¤Ub>= � ü = / �Z~\~M¤Ab�:+9,¤iE�9;¤+@,¤¥IhFO¤�Jö?¢I§CZ:ZI% ¢¤'`#2,29B×£H~
@,FO:GFO¤A@�H�7�F�H+�]� / µQ@
F4:GF;¤+@�H+�.¤��+¤¥I®E�:+9,?¢FfRPD#:+I%J¦CZ:ZI% q¤�`#2;2,2�Bc£Z~�@,FO:GFO¤A@�H�7�F�H+�v�\�\��@
F4:GF;¤+@�H+��H�J�J
E�:+9,?¢FfRPD[3

¼Q1 396i3_¿7º�8;0�·lº�·5<�35476?2[0+<§4�·5<?6?%ÍÁ'0�2"¿g350+6?2¶47¿g35·³<?6?·+'2'�0+<50�·l2"3?½
C�£%¤�FOH+FO:+ �K��L9O:GF;¤�¡�H�¤Uw@¡¥?q¤�IhF�@#:G9;¤}H\I�F4:G?qI%¤�J¬I�Re@;7%>@>n:=FO?qH+I§HG��FO£�¤þ9O:=FO¤�¡¥H`¤Aw@¡¥?¢¤¥IhF�@1H+� K��

E%9,H�¡�¤+@G@,¤+@EFO£%9,H�7�X�£§:+ ¢ ²EÛHZ@G@;?pI% q¤�?¢IhFO¤¥9,>ý¤�J%?è:=FO¤'@,?qI�X� SR�:+I�J§J�H�7�I% SR�¤UT�¡¥?ÊFO¤�J�@
F4:GF;¤+@+Ö,
í B ÿ á�D�}ËmPø�m�� / ~ È Ð ê � æ����� ü 	 Û�� Ð /äZá 1 � 1A@ ì?í Bpþ É�ÿ D�¤UTCE  k ï�3�B ÿ D��� ü � ø B / ~�D

Åã¤1£�:c��¤#:+ q9,¤c:+JPRäJ�?x@;¡�7�@G@,¤¥JïF;£%¤1¡�H�IhFO9;?pI%7�F;?qH�Iä��9;H�> J%H+7�I% pRä¤�T�¡¥?¢F;¤¥JQ@
F4:GF;¤+@��N?ÊFO£ý£%?xX�£)Of|ÿ q¤[��¤¥ p@�F;H
FO£�¤MK��L9O:=FO¤}¡¥H`¤Aw@¡¥?¢¤¥IhF�@	B°@;7%> Hp��¤�9 ÿ ?qI8��y¨3�B���DFD[3JK�H�9NFO£%¤}FOH+FO:+ �K��ú9O:GF;¤�¡�H�¤Uw@¡¥?q¤�IhF�@1H+I%¤þ£�:H@
FOH�¡¥H�IP@;?qJ�¤¥9�:+ x@,H}F;£%¤1¡�H�IhFO9;?pI%7�F;?qH�Iä��9;H�>¢@;?qIPX� pRä¤�T�¡�?¢F;¤¥J=@
F4:GF;¤+@.�N?¢FO£ý£%?xX+£"|ZA�?_3 ¤G3¢A�FO£%¤5m���|²�²@
F4:GF;¤+@�3
K�H�9sFO£�¤+@;¤i@,FO:GFO¤A@¥A%F;£%¤�>ýH\@
FN?q>[EÛH+9,F4:GI�F�FO9O:GI�@;?ÊFO?qH+I�@�:+9,¤�m\��|-� k�mAj�|²�gs�µ�A /\/ A / h�A / �%A / � t 3

C�H1¤+@
FO?¢>n:GF;¤ ìií Bpþ ÉGÿ D�?¢Iþ�Ly¨3PBcm�Dg��H�9 þ?}�m���|²��:+I%J ÿ }�mAj�|²�%��H�9�|�¯ / h�AG��¤�7P@;¤¥JMF;£%¤.¡c:+ ¢¡¥7% q:GFO¤�J
J�:GFO:@��H�9J|©} /\/ :GI%J8F;£%¤ / � | Û @,¡c:+ ¢?qI�X@ è:c� ��H�95Æ5å"B_�Ly¨3_Bc�\DGD�:+I%J¬ï5î�BT�LyW3�Bcµ\DGD[3�C�£�¤��G:+ q7�¤+@EH+�
Æ5Ç���H�9�F;£%¤9m���|²��k®mAj�|²� FO9O:GI�@;?ÊFO?qH+I�@�:G9;¤�:+ ¢>ýHZ@,F�?qI%J%¤AEÛ¤�I%J%¤�I�FNHG��|¬@;?qI�¡¥¤1F;£%?x@�?x@s:�@,?qI�X+ q¤UO ¤¥ ¢¤¥¡�F;9;H�I
m��-k[mAjäFO9;:+I�@,?¢FO?¢H�Ig3�¡#I%¤�£�:Z@*F;H#F4:+<G¤�?qIhFOH#:+¡¥¡�H�7%IhF FO£%¤�¡4£%:+I�X�¤�H+�¨F;£%¤�¤¥I%¤�9GXZRþJ%?prÛ¤¥9,¤¥I%¡�¤s��H� q ¢Hp�N?qI�X
�Ly¨3NB×£\D�Ö

Æ5Ç 7 m���|²� é98 Û � Ö Ý � kYmAj�|-� é98 Û � Ý : }¦Æ5Ç 7 m\� /Z/ � é98 Û � Ö Ý � k�mAj /Z/ � é98 Û � Ý : �B ï�Bcm\��|-� é98 Û � Ö Ý � k�hUj�|-� é98 Û � Ý Dï�Bcm�� /\/ � é98 Û � Ö Ý � k�hUj /\/ � é98 Û � Ý D � Û øB /\/ D

/ h



|5@,?qI�X@:Z@�R`>"E�F;H+FO?¢¡#��H�9;>þ7% è:�X�?Ê��¤�IeI�R§�Ly¨3NBcª�D�A%��¤�H\I�F4:+?¢I§?¢I���9G@
F1:HE�E%9;H�T�?q>ý:GF;?qH�I²Ö
ï 7 m���|²� é98 Û � Ö Ý � k�mAj�|²� é98 Û � Ý : }ðï 7 m\� /Z/ � é98 Û � Ö Ý � k�mAj /\/ � é98 Û � Ý : B / h\D

:+I%J���I�:G q pR�s /\/+t Ö
Æ5Ç 7 m���|-� é98 Û � Ö Ý � k�mAj�|²� é98 Û � Ý : }�Æ5Ç 7 m�� /\/ � é98 Û � Ö Ý � k�mAj /\/ � é98 Û � Ý : ø B / m�D

^�X�:+?qIgA�FO£�¤#¡c:+ ¢¡¥7% q:GFO¤�JïJ�:GFO:���H�9l|�} /\/ :+I�JïFO£%¤ / � | Û @,¡c:+ ¢?qI�X� è:c� ��H�9aÆ5å6��¤¥9;¤�7P@;¤¥J���H�9�¤+@
FO?SO
>ý:GFO¤A@*H+� ìií BSþ É�ÿ D�?¢If�LyW3xBcm\DZ��H�9 :+7�F;H�?qH+I%?x�¥:GFO?¢H�I7@
F4:GF;¤+@ ÿ �N?¢F;£f£%?xX+£;|�3_K�H�9ZFO£%¤Jm���|-�Vk"mAj�|-�¨F;9O:+IP@;?SO
FO?¢H�I�@�AGFO£�¤l@;¡¥:+ q?¢I�X�IW¤+X�?¢I�@Z��9,H�>�|�} / h�3*|>@;?qIPX'@;¡¥:+ q?¢I�X6��H�9,>M7% q:Z@���H+9�Æ5Ç�Bcm���|²� é98 Û � Ö Ý � kYmUj�|²� é98 Û � Ý D
B_�Ly¨3xB / m�DFD�:+I%J¬Æ5åHBcmAj�|-� é98 Û � Ý D?B_�Ly¨3�Bc�\DGD�A���¤�¡c:+ ¢¡¥7% q:GFO¤�J ì?í Bcm���|-� é98 Û � Ö Ý � k�mAj�|²� é98 Û � Ý DN:GI%J8F;£%¤¥IgA
7�@,?qI�X§�Ly¨3aB�µ�D1��H�9?ï>î¨A ��¤ý¡¥:+ q¡�7% è:=FO¤¥J ûDCFEî Bcm���|²� é98 Û � Ö Ý � k�mAj�|-� é98 Û � Ý D[3äC�£%¤[@;7�> Hp��¤¥9��v�+G�:GI%J
��H�9 ûDCFEî B�m���|²� é98 Û � Ö Ý � k�mAj�|²� é98 Û � Ý DlX�?Ê��¤A@EJ%:GF4:M��H�9 ûDCFEî B�m���|²�ok�mAj�|²��Ds:Z@E:M��7%I%¡[FO?¢H�IÿH+�_|-�*:+I%J � ü 3

�N¤+@;7� ¢F�@.H+��¡c:+ ¢¡¥7% q:GFO?¢H�I�@*��H�9 û CHEî B�m���|²��k¬mUj�|²��D�:+9;¤E?q ¢ q7�@
FO9O:=FO¤¥Jä?¢I=K�?pX%3 / h#��H�9 FO£%¤�m���|��_k�mAj�|���A
m���|Cj�kÍmAj�|)j A�m\��| Ì k�m���| Ì A�:+I%J�m���|�õ�k�m���|�õ¦FO9O:GI�@;?ÊFO?qH+I�@¥3ä2�IuKZ?xX%3 / h�A���¤@J%¤¥>@H�I�@
FO9;:GFO¤fFO£�¤
¡¥H+I�F;9;?pI%7�FO?¢H�IuH+�5@;¡¥:+ q¤�J J�:=F4:©��H�9þ��H�9;|Ë} / m©FOH�|¦}Ä��~�B�¡¥7%9
��¤+@©Ñ�hHÒ�D[A�:+I%Ju��H�9;|¦} / mõF;H�|
} / ~\~\~©BT¡�7%9,�+¤+@�ÑGmHÒ�D[3e^�@MH+I%¤n¡¥:+Iu@;¤�¤n��9;H+> FO£%¤A@;¤�E% ¢H+F�@�AZFO£�¤nJ%?Sr�¤�9;¤¥I�¡¥¤QIW¤�F���¤¥¤�I�F;£%¤n9,¤+@,7% ¢FG@
¡c:G q¡¥7� è:GF;¤¥Jï�N?¢F;£�|®¤��\~@:GI%J�|®¤ / ~\~\~f?qI%¡�9;¤¥:Z@;¤A@N�N?ÊFO£ÿ?qI�¡¥9;¤¥:Z@;?¢I�XMFO¤�>"EW¤¥9;:GFO7�9;¤[B×hH~$OWm\~ Ó ��H�9�C ü
}§�}¤UbMAC�Z~$OW£Z~ Ó ��H+9�C ü } / µ�¤Ab9D[3`2 F�?p@���H�9
FO£ïI%HGFO?qIPX}F;£�:GF.FO£%¤E¡¥H�Ih�+¤¥9GX+¤¥I%¡�¤#��H�9 FO£%¤�m���|²��k¬mUj�|²�
FO9;:+I�@,?¢FO?¢H�I�@�?p@g@; qHp��¤¥9NFO£�:GI§��H�9sF;£%¤�m\� é m\� Ð k�m\��|²� Ö :+I%J�m\� é ��� Ð kY����|²� Ö F;9O:+IP@;?¢F;?qH�IP@s¡¥H�IP@;?qJ�¤¥9;¤�Jö?¢I
FO£�¤�E%9,¤��`?qH+7�@5@,¤¥¡[FO?qH+Ig3sC�£%¤�9;¤+@,7% ¢FG@6HG��FO£�¤�@,7%>ý>@¤¥J§¡c:G q¡¥7� è:GF;¤¥JCO J�:GF4:M��H�9 û CFEî B�m\��|²�²k�mAj�|²��D���9,H�>
|�} / ~ Ïo/ h8:G9;¤ï:G x@;H�E%9;¤A@;¤�I�F;¤¥J ?qI©K�?xX\@�3 / huBT¡�7%9,�+¤�Ñ / Ò�D[3¬^5@þ¡¥:+IYIÛ¤"@;¤�¤¥Ij��9;H+> KZ?xX\@�3 / h�A�FO£�¤
¡¥7�9,��¤�Ñ / Ò@J%¤+@,¡¥9,?xI%?¢I�X@F;£%H\@,¤�J�:=F4:ä?x@E:ZIWH«�+¤}F;£%¤}¡¥7%9
��¤+@QÑ�hHÒý:+I%J�ÑGmZÒäJ%¤+@,¡¥9,?xI%?¢I�X@F;£%¤i@;¡c:G q¤¥J8J�:GFO:
H�I% SRö��H�9� ¢H«��¤¥ ¢¤¥¡[FO9;H+I�F;¤¥>[EÛ¤�9O:GF;7%9;¤äC ü 3"K�H�9�C ü ¯ / ~ÿ¤AbMAgF;£%¤ä¡¥7%9
��¤uÑ / Òÿ?x@�7%I�J%¤¥9�FO£%¤ä¡�7%9,�+¤+@
Ñ�hHÒ©B�|Ø} / mVOf��~�D#:GI%JãF;£%¤ý¡�7%9,�+¤+@�ÑGmZÒ§J%¤+@,¡¥9;?pI%?qIPX8¡�H�IhFO9;?pI%7�F;?qH�I¦��9;H�> FO£%¤[@;¡¥:+ q¤�JôJ�:GFO:ÿ��H+9i|Í}
/ mþF;H;|®} / ~Z~\~�3_Åã¤�:+ q9,¤c:+JPRý>@¤¥IhFO?¢H�I%¤¥J�E�9;¤��`?¢H�7�@; SRýF;£�:GF�F;£%¤�?q>[EÛH+9,F4:GI%¡¥¤6H+��FO£%¤�¡�H�IhFO9;?pI%7�F;?qH�I�@
��9;H+>$£�?xX�£% SR�¤UT�¡¥?ÊFO¤¥JY@
F4:GF;¤+@þ��H+9�FO£�¤�K���9;:GFO¤ý¡¥H`¤Aw@¡¥?¢¤¥IhF�@M��:Z@M¤�>"E�£�:Z@;?p�¥¤�JYI�R©�1:G£%I¦s�hZ� t :GI%J
¡¥H+IP��9;>@¤¥JeI�RïFO£�¤}9,¤+@,7% ¢FG@EHG�*�N¤��°@�3�szµ�A /\/ A / h�A / ��A / � t 3

C�£%¤¦��I�:+ §9;¤A@;7% ÊF�H+�©H�7%9Øm���|²�?kúmAj�|-��@;¡c:G q?qIPX�?p@Ø@,£%Hp�NI¶I�RêK�?pX%3 / m�3 2�I F;£%?x@���X�7�9;¤+A
ã�I�JÛé áfáfáI�JÛé Û ûiü×ýUýî B�m���|²��k�mAj�|-�cD�?x@iE%9,¤+@;¤�IhFO¤¥J�:H@þ:���7%I%¡[FO?qH+IôH+�l�E:GI%JôC ü 3Q^�@�@;¤�¤¥Ij?¢I©K�?pX%3 / m�A�FO£�¤
�G:+ q7�¤�H+� ã IKJÛé áfáfáIKJÛé Û û ü�ý�ýî Bcm���|-�Hk�mAj�|²��D*?qI%¡�9;¤c:H@;¤+@ �N?ÊFO£ä?qI%¡�9;¤¥:Z@;?¢I�Xi�Û7�EäFOHi��}¦�"BAÑF| ÿ Ò�¡¥7%9
��¤�D�A`�N£�?q q¤
��H�9J�L}³£�B+ÑF| � Òý¡�7%9,�+¤�D�?¢FgIW¤¥¡�H�>@¤+@J@;>ý:+ q ¢¤¥9�3

C�£%¤�FOHGF4:+ �K���9O:GF;¤�¡¥H`¤Aw@¡¥?¢¤¥IhF�@�B

,MLONPL
í ?qIÿ¡¥> Û�� @�Ds:+9;¤�¡¥:+ q¡�7% è:GF;¤¥Jÿ:Z@N:;@,7%> H+�N�%��¤�F;¤¥9;>[@+Ö

,
Û
åí A

,
Û9Qí A , ÛfÛí A , ê åí A�:GI%J , ê Qí Ö

/ m



,
Û
åí } I�JÛéTÐ1I�JÛé á û ü�ý�ýî B�m\� é | Ð � Ð kum\� Ö |²��D É

,
Û9Qí } IKJÛé áfáfá1IKJÛé Û û ü×ý�ýî Bcm\� é | Ð � Ð kYm\� Ö |-�cD É,

ê åí } IKJ6R1IKJ�ê û ü�ý�ýî Bcm\� é | Ð � Ð kY��� Ö |-��D É

,
ê Qí } I�JÛé áfáfá1IKJ é û ü�ý�ýî BcmZ� é | Ð � Ð kY�\� Ö |²��D É,

ÛfÛí } I�JÛé áfáfá1I�JÛé Û û ü�ý�ýî Bcm\��|-� k�mAj�|²��DUø

C�£%¤}¡¥H�IhF;9;?xI�7�FO?¢H�I�@NH+�

,
Û
åí :+I%J

,
Û9Qí :+9,¤}F;£%¤i@;7%>[@E��9,H�> FO£�¤7m\� é | Ð � Ð k�m\� Ö |-��FO9;:+I�@;?ÊFO?¢H�I�@��N?¢F;£

|�} / ~VO / hj:+I�JË|²} / m$O / ~Z~\~�AN9;¤A@GEW¤¥¡�F;?¢�+¤¥ pR+3 C�£%¤�E%:+9O:+>@¤�F;¤¥9

,
ÛfÛí ?p@ïFO£%¤¦¡�H�IhFO9;?pI%7�F;?qH�I���9;H+> FO£�¤

m���|²�)k�mAj�|-�gFO9O:GI�@;?ÊFO?qH+I�@.�N?ÊFO£Q|²} / m$O / ~\~\~�3ZC�£%¤#¡¥H+I�F;9;?pI%7�FO?¢H�I�@.H+�

,
ê åí :+I�J

,
ê Qí :G9;¤6F;£%¤'@,7%>���9,H�>

FO£�¤7m\� é | é � é kY��� Ö |²��FO9;:+I�@,?¢FO?¢H�I�@s�N?ÊFO£¬|²}'�HO�£f:+I%J�|�}9ª$O / ~\~\~�A�9;¤+@FEÛ¤�¡�F;?¢��¤� pR+3sC�£%¤�mZ� é | é � é ¤UT�¡�?¢FO¤�J
@,FO:GFO¤A@ ?qI%¡� q7%J�¤�FO£%¤Jm\��| é � é @,FO:GFO¤A@ �N?¢FO£;| é }Ëm�k / h#:GI%J	��}ð~�k=£�A�mUj�| é � é @
F4:GF;¤+@ �N?¢F;£;| é }¦m�k"µ
:+I%J���}¦~?k�£`A�:+I%J�m\n�| é � é @
F4:GF;¤+@��N?¢F;£�| é }ðm9k��ä:+I%Je~e¤���¤§|�k / 3

C�£%¤@9;¤A@;7% ÊF�@�H+�sH+7%9�¡c:+ ¢¡¥7% q:GFO?¢H�I�@#H+�

,
Û
åí A

,
Û9Qí A , ÛfÛí A , ê åí A�:+I%J ,

ê Qí :+9;¤	@;£�H«�NIô?qI®K�?xX�3 / ��3fC�£%¤
¤¥ ¢¤¥¡[FO9;H+I F;¤¥>[EÛ¤�9O:GF;7%9;¤ï��H�9MF;£%¤+@,¤�E� qH+FG@M�+:G9;?q¤A@M��9;H�> C ü }9~�3 / ¤Ab FOH¦C ü } / �Z~\~©¤Abþ3.2 Fä?p@f¡¥ ¢¤c:+9, pR
@;¤�¤¥I���9;H+>�F;£%?x@a��X�7%9;¤6FO£�:GF�FO£%¤�¡�H�IhFO9;?pI%7�F;?qH�In��9,H�>�FO£%¤� ¢Hp� ¤UT�¡¥?ÊFO¤¥J�@
F4:GF;¤+@�?x@�9;¤+@FEÛH+I�@;?pI% q¤E��H�9�FO£�¤
FOHGF4:+ ¨K���9;:GFO¤N¡�H�¤Uwý¡�?q¤�I�F�:GF� ¢H«��C ü A`:+I�Jn¡¥H+I�F;9;?pI%7�FO?¢H�If��9;H�>�FO£%¤N£%?pX�£COf|�¤�T�¡¥?¢F;¤¥J"@,F4:=FO¤+@vIW¤¥¡¥H+>ý¤A@
>@H�9;¤6?q>[EÛH�9
F4:+IhF��N?¢F;£�?qI%¡�9;¤¥:Z@;?¢I�X�F;¤¥>[EÛ¤�9O:GF;7%9;¤G3 C�£%¤�¡¥7%9
��¤A@�J%¤+@,¡¥9;?pI%?qIPXþFO£%¤1¡¥H�IhFO9,?xI%7�FO?qH+IïH+� FO£�¤
m\� é | Ð � Ð k�m\� Ö |-��A�m���|²��k�mAj�|-��A�:+I%J=m\� é | é � é ke��� Ö |²�gF;9O:+I�@,?¢F;?qH�I�@�£�:c�+¤1>ý:$T�?q>ý:�I�¤c:+9 / µ�¤UbMAChH��¤AbMA
:+I%J / �\�M¤UbMA�9;¤A@GEW¤¥¡[FO?¢�+¤¥ SR�3

C�£%¤1FO:ZI%7% q:GFO¤�JïJ�:GFO:

,
Û
åí A

,
Û9Qí A , ÛfÛí A , ê åí A , ê Qí A�:+I%J , LSNPLí B

, LSNPL
í }

,
Û
åí ñ

,
Û9Qí ñ ,

ÛfÛí ñ

,
ê åí ñ

,
ê Qí

D�:+9,¤9X�?¢�+¤¥I�?¢I�C�:ZI� q¤�`12�b0:Z@N:þ��7%I%¡[FO?qH+I�H+��¤¥ q¤�¡�F;9;H�IïF;¤¥>[EÛ¤�9O:GF;7%9;¤�?¢IïFO£%¤#?¢IhFO¤¥9
�G:+ gH+��C ü }?~�3 / ¤Ub
FOHäC ü } / ��hH�f¤Ab0H�I8:f qH\X�:+9;?ÊFO£%>@?q¡>X�9;?¢J � ü }¦~Pø / � / øÔmUTLÈ é �N?¢FO£WV } /UÏ m\ª�3

~�7%> H+��F;£%¤�@;¡¥:+ q¤�J�J�:GF4:�B

,
Û9Qí ñ

,
ÛfÛí ñ

,
ê Qí Dn:+I%J�@,7%> HG�}F;£%¤©¡¥:+ q¡�7% è:GF;¤¥J 9,¤+@,7% ¢FG@�B

,
Û
åí ñ,

ê Qí DQBTCZ:ZI% ¢¤+@7`12�b?Dþ:+9,¤Q@;£�H«�NI�?¢IYK�?xX�3 / ��3õC�£%¤�¡¥H+I�F;9;?pI%7�FO?¢H�Iã��9,H�> FO£%¤ï ¢Hp�'¤�T�¡¥?¢F;¤¥JY@
F4:GF;¤+@f?x@
9;¤A@GEWH�I�@,?xI% ¢¤n��H�9�F;£%¤nF;H+F4:+ �K��'9;:GFO¤ý¡¥H`¤Aw@¡¥?¢¤¥IhF@:GFþ qHp��C ü A�:+I�Ju¡¥H�IhFO9,?xI%7�FO?qH+Iô��9;H�> F;£%¤ï£%?pX�£COf|
¤UT�¡�?¢FO¤�J�@,FO:GFO¤A@�IW¤¥¡�H�>ý¤A@1>@H�9;¤}?q>[EWH�9,FO:+IhF��N?¢FO£8?qI%¡�9;¤¥:Z@;?¢I�XýF;¤¥>[EÛ¤�9O:GF;7%9;¤G3EC�£�¤þ¡¥7�9,��¤þJ%¤+@,¡¥9;?pI%?qIPX
FO£�¤�¡¥H�IhFO9,?xI%7�FO?qH+IfH+�ÛF;£%¤+@,¤J@,F4:=FO¤+@�£�:H@�:�>ý:$T�?q>þ7%>�I�¤c:+9 / µ#¤UbM3hC�£%¤N9,¤+@;7� ¢FO?¢I�X�¡¥7�9,��¤���H�9*F;£%¤sFOHGF4:+ 
K��ú9O:GF;¤�¡�H�¤Uw@¡¥?q¤�IhF

,
í Bch\� Ð hUjoD�£�:Z@EF���Hn>n:$T�?¢>n:M��H�9 � ü I%¤¥:+9 / 3��ý¤Ab�:GI%J / �%3��ý¤UbM3-¡#7%969,¤+@,7% ¢FG@

:+9,¤ï¡¥H�>[E�:+9,¤¥Jj�N?ÊFO£ôF;£%¤ï9;¤A@;7% ÊF�@;I�R Ð 7¦s�ª t ?¢IYK�?pX%3 / ��3�^�@;@,¤¥¤�I ?¢IôFO£�?x@���X�7%9;¤GA FO£%¤n�G:+ ¢7%¤+@þH+�,
í B�m��VDZ��9;H�>"�E¤[��3oszª t :ZX�9,¤¥¤���¤� q %�N?ÊFO£äH�7%9�J�:GFO:#��H�9 / ~\~�¤Abd¯ � ü ¯ / ~�¤UbM3�C�£%¤NJ%?p@O:ZX�9,¤¥¤�>ý¤�I�F���H�9

/ �



£%?pX�£�C ü ¡¥H+7% qJ�IW¤�¤UTCE% q:+?qI%¤�J�I�RnFO£�¤�?qI%I%¤�9�O�@;£%¤� q �¤�T�¡¥?¢FO:GFO?¢H�I�H+�Z:	hZ��¤¥ q¤�¡�F;9;H�Iï�N?ÊFO£�FO£%¤�>ý:$T�?q>þ7%>
?qI§FO£%¤}9;¤AX�?qH+IöH+��C ü ¤Ay`7%:+ �F;H�hZ~Z~@¤Ubùs�ª t 3gÅã¤�¡�H�7% ¢JöI%H+F6¡¥H+>ý>@¤¥IhFEFO£%¤�J%?x@;:ZX�9;¤�¤¥>@¤¥IhFE��H�95@,>n:G q 
C ü @;?¢I%¡¥¤�F;£%¤�9;¤+@,7% ¢FG@���H�9� qHp� C ü :+9;¤9X�?Ê��¤�I8?¢I8�N¤���3Ns�ª t @
F4:+9
FO?¢I�Xf��9;H�>'C ü } / ¤Ab0H�I% SR�3

¼;0�1 <i692�<5º�:=½�0+6?2

2�InF;£%¤�E%9,¤+@,¤¥IhFgE�:ZEW¤¥9�A���¤1¡¥:+ q¡�7% è:GF;¤1:�@;¤�F�H+��:GF;H�>@?q¡NJ�:GFO:þ9;¤� è:GF;¤¥JýF;HþJ%?¢¤¥ ¢¤¥¡�F;9;H�I�?q¡E9;¤¥¡�H�>�I%?¢I�:$O
FO?¢H�IÿH+��:Z@,F;9;H\E%£�R)@;?¢¡c:+ ¢ pRn?q>[EÛH�9
F4:+IhFlM1:$O  q?q<G¤#?qH+I§HG�_K�¤�?qIhFOH@5eXHO� ¢?q<+¤?K�¤ é�ê
ë 3

� I%¤¥9FXZR� q¤[��¤¥ p@¥A���:c��¤� q¤¥IPX+FO£�@�A ��¤�?xX�£hFO¤�Ju9O:+J�?è:GF;?¢��¤äFO9;:+I�@,?¢FO?¢H�I®E%9;H\I%:ZI%?q ¢?¢F;?q¤+@�A�:+I%Ju:+7�FOH�?¢H�I%?x�¥:$O
FO?¢H�Iô9;:GFO¤A@M:+9,¤ý¡¥:+ q¡�7% è:=FO¤¥J���H�9þ5�XHO� ¢?q<G¤ý?¢9;H�I�?qH�Iã7�@;?¢I�X8F���H©FO£�¤¥H�9,¤�FO?¢¡c:+ �>@¤�F;£%H�JP@+Ê*FO£�¤Q�1:G9,FO9,¤¥¤�O
K�H�¡4<\O��E¤� è:GF;?¢�`?x@
FO?q¡�>ý¤[FO£%H`J�B_��H«��:+Iï¡�H�J�¤�D�:+I%JnF;£%¤69,¤¥ q:GFO?Ê��?p@,F;?q¡�>ý:+I�R�O�IÛH`JPR;EW¤¥9
FO7%9FI�:GF;?qH�I@FO£%¤�H�9FR
B_�65¬«lÎ C>Ds>@¤�FO£�H�Jï��H�9� q?q>@?¢F;¤¥J@I�7%>�IW¤¥9�H+��@,FO:GFO¤A@¥3��s:+ q¡�7% è:=FO¤¥Jÿ:=FOH�>@?q¡EJ�:GFO:@:G9;¤#7�@,¤¥JÿFOHfH\I�F4:+?¢I
FO£�¤}J�?q¤¥ ¢¤¥¡[FO9;H+I%?q¡'@;:GFO¤� q ¢?¢FO¤1 q?qI�¤+@N:Z@s��¤¥ ¢ �:Z@�FO£%¤}K���9;:GFO¤�¡�H�¤Uwý¡�?q¤�I�FG@¥3
Åã¤}FO:+<+¤}?qIhFOHn:+¡¥¡�H�7%IhF6J%H�7�I% SRÿ¤UT�¡¥?ÊFO¤�J�@,FO:GFO¤A@'mAj�|-�JB�|�± / ~�Ao��¤³£\D�Aom\n�|²�JB�|�±³£�Ao�v¤�ICO / D[A

:+I%J¬��� Ö |²�>B�|Y±³�%A²�v¤"ICO / DN:Z@1?¢I�F;¤¥9,>ý¤�J%?è:GF;¤�9,¤+@,H�I�:+I%¡�¤;@,FO:GFO¤A@1�N?¢F;£�|ô7�E©F;H / ~Z~\~ýFOHý¡c:+ ¢¡¥7% q:GFO¤
FO£�¤�K�� 9O:GF;¤�¡¥H`¤Aw@¡¥?¢¤¥IhF�@�3

58H\@
F�H+�v@,FO:GFO¤7@;¤¥ ¢¤¥¡[FO?¢�+¤äK��09;:GFO¤þ¡¥H`¤Aw@¡¥?¢¤¥IhF�@9@,£%Hp�"J%H+7�I% q¤7EÛ¤¥:+<�@�:Z@�:ý��7%I�¡�FO?¢H�IõH+��¤� q¤¥¡[FO9,H�I
FO¤�>"EW¤¥9;:GFO7�9;¤+3 C�£�¤#FO9O:GI�@;?ÊFO?qH+I�@�F;£%9;H�7PX�£�?qIhFO¤�9;>@¤¥J%?q:GFO¤5@,FO:GFO¤A@5mZ�°|-�Z:GI%J�����|²��>n:+<G¤�:�EÛ¤¥:+<@?qIïFO£�¤
K���9;:GFO¤�¡�H�¤Uwý¡�?q¤�I�FG@1:=FNC ü :GFE:ZIWH�7�F>~�3��;O]~�3Ôªf¤Ab�:+I�J / µ�3Ô~f¤UbM3

��H�IP��X�7%9O:=FO?qH+I >ý? T�?qI�X���H�9�s�m���|��©ñëmAj�|)jËñ mZn�|-n t :+I%J³s�m���|CjËñëmAj�|²��ñ mAj�|²n�ñ m\n�|Cj t
@,FO:GFO¤A@�E% q:�RC@1:+Iö?¢>"EWH�9
F4:+IhFN9;H+ q¤���H�9�FO£%¤þK��L9O:GF;¤þ¡¥H`¤Aw@¡�?q¤¥IhFG@1H+��m\��|-�* q¤[��¤¥ p@6�N?ÊFO£e|u¤´£@:GF6 qHp�
FO¤�>"EW¤¥9;:GFO7�9;¤+3
Åã¤6¡¥:+ q¡�7% è:GF;¤¥JäFO£%¤5@,FO:GFO¤�Of@;¤� q¤�¡�FO?Ê��¤1K�� 9O:GF;¤6¡�H�¤Uwý¡�?q¤�I�FG@���9;H+> FO£%¤>X�9;H+7%I%J=@
F4:GF;¤1H+��M1:$O  q?q<G¤>K¨¤

?qH+I8FOH@FO£%¤�IÛH+7%I%J�@
F4:GF;¤+@1HG�.5�XHO  q?q<G¤7K�¤}?qH�I§?qI§FO£%?p@5E%:ZEÛ¤�9¥3EC�£%¤þF;H+F4:+ �K��L9;:GFO¤�¡¥H`¤Aw@¡¥?¢¤¥IhF#?p@6?¢I
X�H`H�Jÿ:HX�9;¤�¤¥>@¤¥IhFN�N?¢FO£�F;£%¤?E%9;¤[��?¢H�7�@N9;¤A@;7% ÊF�@JI�R Ð 7�s�ª t ��H�9�>@?qJ%J� q¤6F;¤¥>[EÛ¤�9O:GF;7%9;¤A@¥3

C�£%¤"@,F4:=FO¤=@,¤¥ ¢¤¥¡�F;?¢�+¤n9O:=FO¤@¡¥H`¤Aw@¡¥?¢¤¥IhF�@M¡¥:+IuIW¤ý7P@;¤¥Ju?¢Ij:§¡¥H� ¢ q?x@,?qH�I%:+ SO 9O:+J%?q:GFO?Á��¤}>@H�J%¤�  ��H�9�¤�T�O
:+>@?qI%?¢I�XýF;£%¤	EÛHZE%7% è:=FO?qH+Iö<�?qI%¤[FO?¢¡+@�:+I%J�E% q:Z@;>ý:ïJ%?q:ZX�I%H\@
FO?¢¡+@1��H�919;¤¥¡�H�>�I%?¢I%?qIPX�E% è:Z@,>n:�3iÅã¤;E% è:GI
FOHý¡c:+ ¢¡¥7% q:GFO¤i@GEW¤¥¡[FO9;:+ Z ¢?qI%¤�?¢I�F;¤¥I�@,?¢F;?q¤+@EH+�.5eXHO� ¢?q<+¤�K�¤�?¢H�I�@E?qIö:ý¡¥H+ q q?p@;?¢H�I�:+  O�9O:GJ%?è:GF;?Ê�+¤1>@H�J�¤¥  �N?¢F;£
FO£�¤1K�� 9;:GFO¤N¡¥H`¤Aw@¡�?q¤¥IhFG@�H\I�F4:+?¢I%¤¥J@?qIäFO£%?p@�E�:ZEW¤¥9�FOH}¡¥H�>[E�:+9,¤N�N?ÊFO£@>ý¤¥:Z@;7�9;¤¥>@¤¥IhFG@�H+�� è:ZIWH�9;:GFOH�9�R
E% q:Z@;>ý:Z@�¤¥ p@;¤[�N£%¤¥9,¤+3

/ �



¿YX[Z]\ &Z%_^x!H*a`cb�!U\edU,
C�£%¤M��H�9;<8H+��|�3g243g~Û3 :+I�JõC�3 ��3��13���:Z@9@;7�EPEÛH�9
FO¤�Jã?¢I�E�:+9
F�K?¡��_OfM�M1~C^ � MJb'��H�HZEÛ¤�9O:GF;?¢��¤

^�X+9;¤¥¤�>ý¤�IhF�K���OWK��l~\ª$Of~ / MJb / ��~\�Z~�3�|}3W243�~Û3���H�7% qJö q?q<G¤}F;HýF;£�:+I%<�FO£�¤�>@¤¥>�IW¤¥9F@1H+��FO£%¤�^sFOH�>@?q¡
:+I%J�58H� ¢¤¥¡�7% è:+9äK�:=F4:¦�E¤A@;¤¥:+9;¡4£ ��¤�IhFO¤¥9�A�FO£�¤¬M6:GFO?¢H�I�:+ s2�IP@,FO?ÊFO7�F;¤���H�9[K¨7P@;?qH+I�~`¡¥?q¤�I%¡¥¤ÿ��H�9fFO£�¤¥?q9
£%H\@FE%?¢FO:+ q?ÊFfRu:+I�J FO£�¤e��I%:+I%¡¥?q:+ J@;7�EPEÛH�9
Fc3 |}3.243�~Û3 ��H�7% ¢J� q?¢<+¤�FOH¦FO£%:+I%<�K#9¥3Í^þ3.D�9O:+>@?qJ�:©��H�9
@;7PEÛ¤�9,�`?x@,?qI�XnF;£%¤M7�@;:ZX�¤MHG��£%?x@E��¤¥9F@;?¢H�IõH+���g¡JÅ�^'M"¡�H�J%¤G3�|�3Û243g~W3Û��H�7% qJö q?q<G¤�F;HnFO£�:GI%<öK#9�3�5ã3
K�3 Ð 7ÿ��H�9g@;¤�I%J%?qIPXäFO:ZI%7% q:GFO¤�JÿJ�:GF4:ä7�@,¤¥J§?qIeK�?xX�3 / �MH+��E%9;¤A@;¤�I�F�E�:ZEW¤¥9�3

�ØÎGþå§û
fhû=åýÃ�¼pÂ�ø�û=÷�¹�Å¾¹4º
À�Ä�Çpº�Í¢¹4º[Â0fhûV�sË�¸�¸�Â
gEû0f«Çpº
Ä�Ãp¸�Âih%û«÷�û«î�Ãp¸�À�¹�¸¨ÂGü6ûkj�û
lsÀ�Æ�¹4º,íh¹�½ÁÄ�Â«ü6ûKm�Ã�û=ç�Ãc¹�¸�Ç[¿�Â
ù�û�ü6û`øZÅ¾æ+Ë�ÌpÂ��,ûUm�Ë�ûnh+æpÇpÉ%¹�½¾¹4¿�Â�ç�û`çg½¾Çpº,Ã�Âh¹4Æ.Ãp½]û¾Â`ü�ÈcfhÂchhËhÈ�È`½]ûnoip�q�Â�ÑpÔ�rnÙ]Ñ�rKrks«ß,û

� ÑA_t�û�f�û�jWÃ0u�ÃcÆ�Æ�ËhÆ�Ã}Ãp¸�Ä.m1û`î�Ãpí�¸�Â�øZí=¼�À4û�ð.¹4¿�û`üwv�x¨Â�Ô�Î�yäÙ Î��Kz¥àGß,û
� ÔA��1û�ò�ûcusº
Å �}¸fÃp¸�Ä@ø�ÅÁ¸�Ä�Ì4Ç«½ÁÃ�Âhø�íG¼+À4û�ð.¹4¿�û�üwvep%Â�ÑKzpÑ�ÎþÙ Î��Kz«âpß,û
� à��ù�û|{�ûeu�Çpº,ìOÌ4¼+ì4ÃþÃp¸�Ä�g6û�ðNû`÷*ÃpÄ�¸�¹�½Á½]Âhø�íG¼+À�û�ð�¹4¿�û`ü}p|~¨Â`à�ÎpÎ�Ô@Ù Î�����r=ß,û
��sAYf�ûnjÛÅÁ¸hæp¹�ñ�Ãp¸`¸�Ânf�û6t�¹�¸�¸GÆ�¸h¹4º�Â�üEûWå��Ë�½Á½Á¹4º�Â�ü6ûn{�Ç«½¾ÍBÂ��6û¨î�ÃcÉ`À4Â��1û�h�ì,í=ó*Ãp½ÁñfÂ6{�û#h+È`Å¾¹�À4Â]l1û6��ó.Å¾º
Ã�Â

ü6û`çhº
Ãp¸�æ�Â`ü6û�jÛÅ¾¹�ÄhÆ�æp¹pÂh¹4Æ.Ãp½]û¾Âcg�Ë�ì4½�û��B¸�À�Æ�º�û�Ãp¸�Ääå@¹4Æ�íhÇ+Ä`À.ø�íG¼�À4û�ð�¹�À4û�÷��cq�ÂWÎ�s¥àïÙ Î����Ks«ß,û
��yA�h�û�÷�û�tNº
Ãc¹�ñ�¹4º�Âeu#û�j�û çh¹4º,½ÁÃp¸�Ä�Â�Ãp¸�ÄBfhû�ðNûcu�ÃcÉ�¹�½�Â�ü.Ècf_��x�~¨ÂcsKsKyýÙ]Ñ�rKrcàGß,û
� âU�î6û�g�¹4Æ�Ì4¹4º�Â�ü�Ècf?�cx-~WÂcsKs�Î�Ù]Ñ�rKrcàGß,û
��zAþå§û`ç�ûeusË�Â�ü�Ècf�Âch�ËhÈ�È`½�ûeoUp-v�Â%ÔKz��äÙ]Ñ�rKrcàGß,û
���A_�6û��;ûch�ÃcÍ¢º
Ç«¸hÇ[¿cÃ�Ãp¸�ÄäùNû-tNÃcÆ�ÇhÂef�û�ø�íG¼+À4û�÷�v#o�Â�ÑKs�rhÎþÙ Î����Kz«ß,û
�ØÎ�r+_�6û��;ûch�ÃcÍ¢º
Ç«¸hÇ[¿cÃ�Ãp¸�ÄäùNû-tNÃcÆ�ÇhÂ�øZí=¼�À4ûch�ìOº�ûcp�v�Â�à0y�ÎþÙ Î����Ky«ß,û
�ØÎpÎG�ù�û-tEÃcÆ�ÇhÂc�6û��,ûchhÃcÍ¢º�Ç«¸�Ç[¿cÃ�Â`Ãp¸�Ä@å§ûelsí�ÅÁº
Ã�Âhø�íG¼+À4ûchhìOº�ûcp�p�ÂWÎ�zKs@Ù Î����«âpß,û
�ØÎ�ÑA_�6û��;ûch�ÃcÍ¢º
Ç«¸hÇ[¿cÃ�Â�ù�û-tEÃcÆ�ÇhÂ`Ãp¸�Ä@å§ûelsí�ÅÁº
Ã�Â-fhûc�sË�Ãp¸GÆ4ûeh+È%¹�ìOÆ�º�û�ð�ÃpÄ�ÅÁÃcÆ4û�ùÛº
Ãp¸�À�Íq¹4º+p�q�ÂWÎ��pÔýÙ Î����«âpß,û
�ØÎ�ÔAi�;û%åýËhº
ÃcæcÃpñ�Å]Ân�6ûC�;ûnh�ÃcÍqº�Ç«¸hÇ�¿¥Ã�Â�ü6û�ü6ûe��ÃpÀ�ÅÁ½¾¼p¹4¿�Â�Ãp¸�ÄýùNûetNÃcÆ�ÇhÂ�ü*Æ4û��sÃcÆ�Ã�g�Ë�ì4½�ûC�sÃcÆ�Ãfð.ÃcÉ`½Á¹�À+�cx�Â

Î}Ù]Ñ�rKrks«ß,û
�ØÎOà�i�;û�åýËhº
ÃcæcÃpñ�Å]Â|�Eû)�,ûehhÃcÍ¢º�Ç«¸�Ç[¿cÃ�Â`Ãp¸�Ääù�û-tEÃcÆ�ÇhÂ�ò*Ãp¸�û�f�û`ø�íG¼+À�û�q�x�ÂÛÎ�spÑKs@Ù]Ñ�rKr«Ñ«ß,û
�ØÎ�sAi�;û�åýËhº
ÃcæcÃpñ�Å]Â|�Eû)�,ûehhÃcÍ¢º�Ç«¸�Ç[¿cÃ�Â`Ãp¸�Ääù�û-tEÃcÆ�ÇhÂcfhû`øZí=¼�À4û�÷�vc��ÂespÔKs�ÎþÙ Î������«ß,û
�ØÎ�yA�ðEû �1ûgò�Ç�ó�Ãp¸¨Â��#�U���#�|���������P���(�H�����F�Y�������|�$���U�9�. K¡c¢£��¤|�¥�����9 ¦Ù���¸`Å¾¿p¹4º
À�Å¾Æ_¼ïÇpÍ�ò*Ãp½ÁÅ¾ÍqÇpº
¸�ÅÁÃMø�º�¹�À�À4Â

÷�¹4º�æp¹�½¾¹4¼pÂ�Î��Kz�Î[ß,û
/ �



�ØÎ[âU_��ð2j8í=Æ�Æ�È�.§¦K¦¥Ä`ÃpÀ�Î�rhÎcû ÅÁÀ�Ãp¸�û Æ�º
Ç«Å¾Æ�À�æ�û º
Ëc¦¥ìOÇ[ó*Ãp¸�û íGÆ�ñfû
�ØÎ�zAþå§ûeh�ûch�ÃcÍqº�Ç«¸hÇ�¿¥Ã�Â�{ û`ðEûcfpÇ«í`¸�À�Ç«¸�ÂhÃp¸�Ä��6û��;ûch�ÃcÍqº�Ç«¸hÇ[¿cÃ�Â`øZí=¼�À4û`ð.¹4¿�û`ü;p-v¨Â�àkr«ÔKy@Ù Î����Ky«ß,û
�ØÎ��A_�6û��;ûch�ÃcÍ¢º
Ç«¸hÇ[¿cÃ�Â�{�û`ðNû�f«Ç«í�¸�À�Ç«¸¨Â�Ãp¸�ÄfîEûnu1û`÷�¹4º�º�¼pÂ`øZí=¼�À4û�ð.¹4¿�û`üw�]o`ÂespÑKs�r«ÔýÙ]Ñ�rKrKr=ß,û
� Ñ�r+&m�Ë�û«ð�Ãp½Áì
í�¹�¸hæpÇhÂGç�û ÜBò�û0f«Ç«Ë�Â$�1û ·�ûkt�¹�½Ê½¾¹�íh¹4º�Âpü6û ·�ûkt�º
Ãpñ}ÅÁÄ�Ã�Â«ü6û=å@Ë�À�»pº�Ç[¿p¹pÂUfhûpð�¹�ÃpÄh¹4º[Â0{�û¨j�ûK{jÅ¾¹�À�¹pÂ

Ãp¸�Ä©t�û2ls½ÊÀ�¹�¸�Ù]Ñ�rKrks«ß,û+gv��h�ù ü*Æ�Ç«ñ�ÅÁì�h+È%¹�ìOÆ�º
Ã��sÃcÆ�ÃcÉ`ÃpÀ�¹�Ùq¿p¹4º,À�Å¾Ç«¸�Ô+û¨r�û Ñ«ß,Â?�¨ls¸�½ÁÅÊ¸h¹��ûZü�¿¥ÃpÅÊ½ÁÃcÉ`½¾¹�.
íGÆ�Æ�È�.§¦K¦�È`íG¼+À
ÅÁì4À4û ¸�ÅÁÀ�Æ4û »pÇ[¿-¦¥ÃpÀ�Ä`Ô=� Ñ�rKrky+Â6f=Ãp¸GË`Ãcº�¼Mà��ûcg�ÃcÆ�Å¾Ç«¸�Ãp½�� ¸�À�Æ�ÅÁÆ�ËhÆ�¹�ÇpÍªh+Æ�Ãp¸�Ä�Ãcº,Ä�À Ãp¸�Ä@ùÛ¹�ì
í`¸hÇ«½ØÜ
Çp»p¼pÂ6usÃpÅ¾Æ�íh¹4º
À�É`Ëhº�»hÂ�å"�6û

� Ñ�ÎG�ü6û�t�û�÷*í�ÃcÆ�ÅÁÃ�Â�îEû`·.û`å@ÃpÀ�Ç«¸�Â�Ãp¸�Ä@òsû`÷*½ÁÃp¸�ì4Ãcº
Ä�Â�ü*Æ4ûC��ÃcÆ�Ã_g�Ë`ì4½]û��sÃcÆ�Ã}ð.ÃcÉ�½¾¹�À2���¨ÂczpÔäÙ Î����«âpß,û
� ÑpÑA_g6û�ò�û���¹4ÉýÃp¸`ÄäüEûc«gû`å@À�¹4Ì�Ãp¸�¹pÂefhû�ø�íG¼+À4û�÷�v#o�Â�j�ÑKz�Î}Ù Î����Kz«ß,û
� ÑpÔA_g6û�ò�û���¹4É¨Â�t�û`åÿû`ü�»p»«Ãcº�ó*Ãp½]Â�Ãp¸`ÄäüEûc«gû`å@À�¹4Ì�Ãp¸�¹pÂ�ü�ÈcfhÂch�Ë�È�È`½]ûnoi�]o�Â�ÑKyKsýÙ Î������«ß,û
� Ñ¥à�_�6û\�,û�h�ÃcÍqº�Ç«¸hÇ�¿¥Ã�Â��;ûim1ûhùÛÇ«½ÁÀ�Æ�Å¾æ�í�ÅÁ¸�Ã�Â+ðNûh÷�º
Ë�ì,í�Âhù�ûhùÛÃp¸�ÃcæcÃ�Â�ç�ûhî�ÃcÇhÂ`Ãp¸`Ä7�1û�h�ì,í�¸h¹�ÅÁÄh¹4º[Â+øZí=¼�À4û�h�ìOº�û~]¬�Â�ÔKy¥àïÙ Î����pÔ«ß,û
� ÑKsA&m#û`î�Ãpí�¸�Â�ü�Äh¿¥Ãp¸`ìO¹EÅÁ¸fü*Æ�Ç«ñ�ÅÁìEÃp¸�Ä@å@Ç«½¾¹�ì4Ë�½ÁÃcº.øZí=¼�À�ÅÁì4À2�]o�ÂWÎ�ÑpÔýÙ Î��KzKs«ß,û

/ £



Wavelength
10090807060504030

2,000

1,500

1,000

500

0

Wavelength
240220200180160140120100

300

250

200

150

100

50

0

Wavelength
400380360340320300280260240

300

250

200

150

100

50

0

Wavelength
520510500490480470460450440430420410400

100

80

60

40

20

0

ç-�9u#ûWÎ�.h+¼�¸=Æ�í�¹4Æ�ÅÁì�À�È%¹�ìOÆ�º
Ã�ÇpÍgÄ�Å¾¹�½¾¹�ìOÆ�º
Ç«¸�ÅÁì�À�ÃcÆ�¹�½Á½ÊÅ¾Æ�¹N½ÁÅÁ¸h¹�À�Íqº�Ç«ñ�çh¹ é�ê
ë Å¾Ç«¸äÃcÆ.ù ü ÚLÎ�r�¹�� ÍqÇpº+®ïÚ�ÑKs1ÜspÑ�r}¯ü6û%ð.¹�À�Ç«½ÁËhÆ�ÅÁÇ«¸@È%Ç[ó�¹4º�Â¨ð Ú!®e°�±?®§Ú²s�rKrfÅÁÀ�ÃpÀ�À�Ë`ñ�¹�ÄnÆ�ÇfÈ�º�Ç�Ä�Ë�ìO¹6Ã�usÃpË`À�À�ÅÁÃp¸nÈ�º�Ç���½¾¹pû�ù�íh¹#À�ì4Ãp½¾¹
ÅÁ¸MÆ�íh¹EÇpº
Ä�ÅÁ¸�ÃcÆ�¹�ÅÁÀ.ÅÁ¸fË�¸�Å¾Æ�À*ÇpÍ*Î�r È é�� ì4ñ Û ¦¥À�û

/ ª



Wavelength
630620610600590580570560550540530520

300

250

200

150

100

50

0

Wavelength
780770760750740730720710700690680670660

200

150

100

50

0

Wavelength
1,0401,0201,000980960940920900880860

100

80

60

40

20

0

Wavelength
1,9001,8001,7001,6001,5001,400

200

150

100

50

0

ç-�9u#ûhÑZ.ªh�¼+¸GÆ�íh¹4Æ�ÅÁì�À�È%¹�ìOÆ�º
Ã6ÇpÍWÄ�Å¾¹�½¾¹�ìOÆ�º
Ç«¸�ÅÁì.À
ÃcÆ�¹�½Á½ÁÅ¾Æ�¹�½ÁÅÁ¸h¹�ÀZÍ¢º
Ç«ñ çh¹ é�ê
ë Å¾Ç«¸þÃcÆ ù ü Ú Î�rE¹�� Í¢Çpº2®äÚ³spÑ�r6Ü
Ñ�rKrKrw¯üEû�ð�¹�À�Ç«½ÁË�Æ�Å¾Ç«¸fÈ%Ç[ó�¹4º�Â�ð�Ú}®e°�±?®�Ú â/rKr�ÅÁÀ.ÃpÀ
À�Ë�ñ�¹�ÄfÆ�Ç�È�º�Ç�Ä�Ë�ìO¹NÃ�usÃpË�À�À�ÅÊÃp¸fÈ�º�Ç��`½Á¹pûZù�íh¹6À�ì4Ãp½¾¹
ÅÁ¸MÆ�íh¹EÇpº
Ä�ÅÁ¸�ÃcÆ�¹�ÅÁÀ.ÅÁ¸fË�¸�Å¾Æ�À*ÇpÍ*Î�r È é�� ì4ñ Û ¦¥À�û

/ µ



0.1 1 10 100 1000

10-19

10-18

10-17

10-16

10-15

10-14

10-13

10-12

4

3

1

2

1

1=[n=7-12]

3=[n=4-7]

4=[n=8-1000]

2=[n=13-1000]

3s3p 3P
1
 - 4lnl'

3s3p 3P
1

3s3p 3P
1
 - 3lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-19

10-18

10-17

10-16

10-15

10-14

10-13

1

3

4

2
1

4=[n=8-1000]

3=[n=4-7]

2=[n=13-1000]

1=[n=7-12]

3p3d 3P
1
 - 4lnl'

3p3d 3P
1

3p3d 3P
1
 - 3lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-19

10-18

10-17

10-16

10-15

42
3

1

4=[n=8-1000]

3=[n=4-7]

2=[n=13-1000]

1=[n=7-12]

3s2 1S
0

3s2 1S
0
 - 3lnl'

3s2 1S
0
 - 4lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-19

10-18

10-17

10-16

10-15

10-14

10-13

4

3

2

1

3=[n=4-7]

2=[n=13-1000]

1=[n=7-12]4=[n=8-1000]

3s3d 3D
2

3s3d 3D
2
 - 4lnl'

3s3d 3D
2
 - 3lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

X Axis Title

0.1 1 10 100 1000
10-20

10-19

10-18

10-17

10-16

10-15

10-14

10-13

10-12

2

1

4

3

4=[n=8-1000]

2=[n=13-1000]

3=[n=4-7]

1=[n=7-12]

3s4s 1S
0
 - 4lnl'

3s4s 1S
0

3s4s 1S
0
 - 3lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000
10-17

10-16

10-15

10-14

10-13

10-12

4
1
2

3

3

1

3=[n=4-7]

4=[n=8-1000]

1=[n=7-12]

2=[n=13-1000]

3p4p 3D
1

3p4p 3D
1
 - 3lnl'

3p4p 3D
1
 - 4lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

ç-�9u#û=ÔZ. ò�Ç«¸GÆ�º
Å¾É�ËhÆ�Å¾Ç«¸6ÇpÍ`Æ�íh¹�ÔcÕq×¨ÕqÖ+Ãp¸�Ä1à«Õq×¨ÕqÖGÀ�Æ�ÃcÆ�¹�À�Æ�Ç�Æ�íh¹L�sÅ¾¹�½¾¹�ìOÆ�º�Ç«¸�ÅÊì�ð.¹�ìOÇ«ñEÉ�ÅÁ¸�ÃcÆ�Å¾Ç«¸#º
ÃcÆ�¹ ìOÇ+¹��}ì4Å¾¹�¸GÆ´ í ÙOµ·¶ ÔpÏcß�ÍqÇpº�Æ�íh¹6ÔcÕ]ÔcÕ Ö Ãp¸�Ä@ÔcÕqà«Õ Ö À�Æ�ÃcÆ�¹�À�ÃpÀ�Ã�ÍqË�¸`ìOÆ�Å¾Ç«¸MÇpÍa¸ ü ÅÁ¸äåä»cÜT½ÊÅ¾æp¹Eçh¹pû
hZ~



0.1 1 10 100 1000
10-20

10-19

10-18

10-17

10-16

10-15

10-14

10-13

10-12

23

2

1

4

3

1

3=[n=4-7]

3s4p 1P
1
 - 3lnl'

4=[n=8-1000]

1=[n=7-12]

2=[n=13-1000]

3s4p 1P
1

3s4p 1P
1
 - 4lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-19

10-18

10-17

10-16

10-15

10-14

10-13

10-12

1

1
2
4

3

3=[n=4-7]

4=[n=8-1000]

2=[n=13-1000]
1=[n=7-12]

3p4s 3P
1
 - 4lnl'

3p4s 3P
1

3p4s 3P
1
 - 3lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-19

10-18

10-17

10-16

10-15

10-14

2
1

4

3

432

1

4=[n=8-1000]

3s4f 3F
3
 - 4lnl'

3=[n=4-7]

2=[n=13-1000]
1=[n=7-12]

3s4f 3F
3

3s4f 3F
3
 - 3lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-19

10-18

10-17

10-16

10-15

10-14

10-13

1

4

2
1

3

3=[n=4-7]

4=[n=8-1000]
2=[n=13-1000]

1=[n=7-12]

3p4d 3P
2
 - 4lnl'

3p4d 3P
2
 

3p4d 3P
2
 - 3lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-20

10-19

10-18

10-17

10-16

10-15

10-14

10-13

3
1

2
4

23

1
1=[n=7-12]

4=[n=8-1000]

2=[n=13-1000]

3=[n=4-7]

3d4p 3F
2

3d4p 3F
2
 - 4lnl'

3d4p 3F
2
 - 3lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-19

10-18

10-17

10-16

10-15

10-14

10-13

3

2

4
1

3

1

4=[n=8-1000]
3=[n=4-7]

3d4f 1D
2
 - 4lnl'

2=[n=13-1000]

1=[n=7-12]

3d4f 1D
2
 - 3lnl'

3d4f 1D
2

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

ç-�9u#ûpà�. ò�Ç«¸GÆ�º
Å¾É�ËhÆ�Å¾Ç«¸6ÇpÍ`Æ�íh¹�ÔcÕq×¨ÕqÖ+Ãp¸�Ä1à«Õq×¨ÕqÖGÀ�Æ�ÃcÆ�¹�À�Æ�Ç�Æ�íh¹L�sÅ¾¹�½¾¹�ìOÆ�º�Ç«¸�ÅÊì�ð.¹�ìOÇ«ñEÉ�ÅÁ¸�ÃcÆ�Å¾Ç«¸#º
ÃcÆ�¹ ìOÇ+¹��}ì4Å¾¹�¸GÆ´ í ÙOµ·¶ ÔpÏcß�ÍqÇpº�Æ�íh¹6ÔcÕqà«Õ Ö Ç+Ä�ÄhÜ�È`Ãcº
Å¾Æ_¼�À�Æ�ÃcÆ�¹�À�ÃpÀ.Ã#ÍèË�¸�ìOÆ�Å¾Ç«¸MÇpÍa¸ ü ÅÁ¸äå@»cÜT½ÁÅ¾æp¹6çh¹pû
h /



0.1 1 10 100 1000
10-19

10-18

10-17

10-16

10-15

10-14

10-13

4231

4=[n=8-1000]
3=[n=4-7]

1=[n=7-12]

2=[n=13-1000]

3p4f 3G
3

3p4f 3G
3
 - 4lnl'

3p4f 3G
3
 - 3lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-17

10-16

10-15

10-14

10-13

3

2

1

4
321

4=[n'=8-1000]

1=[n=7-12]

3=[n'=4-7]

2=[n=13-1000]

1=[n=7-12]

3p4f 3G
5
 - 4ln'l'

3p4f 3G
5

3p4f 3G
5
 - 3lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-17

10-16

10-15

10-14

10-13

10-12

2

1

4

3

4=[n=8-1000]

3=[n=4-7]

2=[n=13-1000]
1=[n=7-12]

3d4s 3D
1
 - 3lnl'

3d4s 3D
1

3d4s 3D
1
 - 4lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-18

10-17

10-16

10-15

10-14

10-13

2
4
1

3

4=[n=8-1000]

3=[n=4-7]

2=[n=13-1000]

1=[n=7-12]

3d4d 3D
2

3d4d 3D
2
 - 3lnl'

3d4d 3D
2
 - 3lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-18

10-17

10-16

10-15

10-14

10-13

4213
4=[n=8-1000]

3=[n=4-7]

2=[n=13-1000]

1=[n=7-12]

3d4d 3G
4
 - 3lnl'

3d4d 3G
4

3d4d 3G
4
 - 3lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000
10-18

10-17

10-16

10-15

10-14

2

4

1

3

4=[n=8-1000]

3=[n=4-7]2=[n=13-1000]

1=[n=7-12]

3d4d 3S
1
 - 3lnl'

3d4d 3S
1

3d4d 3S
1
 - 4lnl'

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

ç-�9u#û0sZ. ò�Ç«¸GÆ�º
Å¾É�ËhÆ�Å¾Ç«¸6ÇpÍ`Æ�íh¹�ÔcÕq×¨ÕqÖ+Ãp¸�Ä1à«Õq×¨ÕqÖGÀ�Æ�ÃcÆ�¹�À�Æ�Ç�Æ�íh¹L�sÅ¾¹�½¾¹�ìOÆ�º�Ç«¸�ÅÊì�ð.¹�ìOÇ«ñEÉ�ÅÁ¸�ÃcÆ�Å¾Ç«¸#º
ÃcÆ�¹ ìOÇ+¹��}ì4Å¾¹�¸GÆ´ í ÙOµ·¶ ÔpÏcß�ÍqÇpº�¹4¿p¹�¸�Ü�È`Ãcº
ÅÁÆT¼fÀ�Æ�ÃcÆ�¹�À�ÃpÀ ÍqË`¸�ìOÆ�Å¾Ç«¸MÇpÍa¸ ü ÅÁ¸äå@»cÜT½ÁÅ¾æp¹Eçh¹pû
h\h



0.1 1 10 100 1000

10-16

10-15

10-14

10-13

10-12

1

3

2

2=3p2 1D
2

3=3p2 1S
0

1=3s2 1S
0

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-15

10-14

10-13

10-12

10-11

1

2

3

3=3p2 3P
2

1=3p2 3P
0

2=3p2 3P
1

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-15

10-14

10-13

10-12

3

2

4

1

4=3s3d 1D
2

3=3s3d 3D
3

2=3s3d 3D
2

1=3s3d 3D
1

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000
10-17

10-16

10-15

10-14

10-13

10-12

1

1
2

3

3=3d2 3F
4

2=3d2 3F
3

1=3d2 3F
2

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-15

10-14

10-13

10-12

3

1

2

2=3d2 1G
4

3=3d2 1S
0

1=3d2 1D
2

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-16

10-15

10-14

10-13

10-12

1

2

3

1

2

3
2=3d2 3P

1

3=3d2 3P
2

1=3d2 3P
0

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

ç-�9u#û#yZ.J��ÅÁ¹�½¾¹�ìOÆ�º�Ç«¸�ÅÁì�ð.¹�ìOÇ«ñEÉ�ÅÁ¸�ÃcÆ�Å¾Ç«¸ïº
ÃcÆ�¹�ìOÇG¹��}ì4ÅÁ¹�¸=Æ ´ í ÙOµ·¶ ÔpÏcß�ÍqÇpº�Æ�íh¹}ÔcÕ]ÔcÕqÖ�¹4¿p¹�¸hÜ�È`Ãcº
Å¾Æ_¼nÀ�Æ�ÃcÆ�¹�À6ÃpÀNÃ
ÍèË�¸�ìOÆ�Å¾Ç«¸MÇpÍa¸ ü ÅÁ¸äå@»cÜT½ÁÅ¾æp¹Eç�¹pû

hZm



0.1 1 10 100 1000

10-16

10-15

10-14

10-13

10-12

10-11

2

1

2

1

2=3s4s 1S
0

1=3s4s 3S
1

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-15

10-14

10-13

10-12

4
2

1

3
4=3s4d 1D

2

2=3s4d 3D
2

3=3s4d 3D
3

1=3s4d 3D
1

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-15

10-14

10-13

10-12

3

4

2

1

4=3d4s 1D
2

2=3d4s 3D
2

3=3d4s 3D
3

1=3d4s 3D
1

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-14

10-13

10-12

10-11

1
2

3

2=3p4p 3D
2

3=3p4p 3D
3

1=3p4p 3D
1

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-15

10-14

10-13

10-12

10-11

1
2
3

2=3p4p 3P
1

3=3p4p 3P
2

1=3p4p 3P
0

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-15

10-14

10-13

10-12

10-11

4

3
2

1

2=3p4p 3S
1

4=3p4p 1S
0

3=3p4p 1D
2

1=3p4p 1P
1

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

ç-�9u#ûÛâH.J��ÅÁ¹�½¾¹�ìOÆ�º�Ç«¸�ÅÁì�ð.¹�ìOÇ«ñEÉ�ÅÁ¸�ÃcÆ�Å¾Ç«¸ïº
ÃcÆ�¹�ìOÇG¹��}ì4ÅÁ¹�¸=Æ ´ í ÙOµ·¶ ÔpÏcß�ÍqÇpº�Æ�íh¹}ÔcÕqà«ÕqÖ�¹4¿p¹�¸hÜ�È`Ãcº
Å¾Æ_¼nÀ�Æ�ÃcÆ�¹�À6ÃpÀNÃ
ÍèË�¸�ìOÆ�Å¾Ç«¸MÇpÍa¸ ü ÅÁ¸äå@»cÜT½ÁÅ¾æp¹Eç�¹pû

hH�



0.1 1 10 100 1000
10-17

10-16

10-15

10-14

10-13

10-12

1
2 4 3

4
3
2
1

2=3p4f 3G
4

4=3p4f 1G
4

3=3p4f 3G
5

1=3p4f 3G
3

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-16

10-15

10-14

10-13

10-12

1

3

42

1=3p4f 1F
3

4=3p4f 3F
4

3=3p4f 3F
3

2=3p4f 3F
2

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-17

10-16

10-15

10-14

10-13

1

2

4

3

4=3p4f 1D
2

3=3p4f 3D
1

2=3p4f 3D
2

1=3p4f 3D
3

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-16

10-15

10-14

10-13

3

645

2

1

5=3d4d 3G
4

6=3d4d 3G
5

2=3d4d 3D
2

3=3d4d 3D
3

4=3d4d 3G
3

1=3d4d 3D
1

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-17

10-16

10-15

10-14

10-13

6
5

1
2 3

4
5
1

4

5=3d4d 3P
1

6=3d4d 3P
2

2=3d4d 3F
3

3=3d4d 3F
4

4=3d4d 3P
0

1=3d4d 3F
2

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-17

10-16

10-15

10-14

10-13

2

6

1
5

4

6
3

2
1

5
4

3

6=3d4d 1S
0

5=3d4d 1G
4

4=3d4d 1D
2

3=3d4d 3S
1

2=3d4d 1P
1

1=3d4d 1F
3

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

ç-�9u#û#zZ.J��ÅÁ¹�½¾¹�ìOÆ�º�Ç«¸�ÅÁì�ð.¹�ìOÇ«ñEÉ�ÅÁ¸�ÃcÆ�Å¾Ç«¸ïº
ÃcÆ�¹�ìOÇG¹��}ì4ÅÁ¹�¸=Æ ´ í ÙOµ·¶ ÔpÏcß�ÍqÇpº�Æ�íh¹}ÔcÕqà«ÕqÖ�¹4¿p¹�¸hÜ�È`Ãcº
Å¾Æ_¼nÀ�Æ�ÃcÆ�¹�À6ÃpÀNÃ
ÍèË�¸�ìOÆ�Å¾Ç«¸MÇpÍa¸ ü ÅÁ¸äå@»cÜT½ÁÅ¾æp¹Eç�¹pû

h\�



0.1 1 10 100 1000

10-16

10-15

10-14

10-13

10-12

3

3
4
2

1
4=3s3p 1P

1

3=3s3p 3P
2

2=3s3p 3P
1

1=3s3p 3P
0

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-16

10-15

10-14

10-13

10-12

3
4

2

1

4=3p3d 1F
3

3=3p3d 3F
4

2=3p3d 3F
3

1=3p3d 3F
2

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-16

10-15

10-14

10-13

10-12

4

1

3

2
1
4
3

2

3=3p3d 3D
2

2=3p3d 3D
1

1=3p3d 1D
2

4=3p3d 3D
3

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-16

10-15

10-14

10-13

10-12

2
3
4
1

1
4

2
3

4=3p3d 1P
1

3=3p3d 3P
1

2=3p3d 3P
0

1=3p3d 3P
2

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-16

10-15

10-14

10-13

2

4
3

1

3

2

1

4

2=3d4f 3P
1

4=3d4f 1P
1

3=3d4f 3P
0

1=3d4f 3P
2

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-16

10-15

10-14

10-13

32

2

1

3
4

4=3d4f 1D
2

3=3d4f 3D
3

2=3d4f 3D
1

1=3d4f 3D
2

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

ç-�9u#û_�Z.��sÅ¾¹�½¾¹�ìOÆ�º
Ç«¸�ÅÁì@ð.¹�ìOÇ«ñEÉ�ÅÁ¸�ÃcÆ�Å¾Ç«¸ãº
ÃcÆ�¹ïìOÇG¹��}ì4ÅÁ¹�¸=Æ ´ í ÙOµ·¶ ÔpÏcß�ÍqÇpºMÆ�íh¹nÔcÕ]ÔcÕqÖ.Ãp¸�ÄjÔcÕqà«Õ¢Ö�Ç+Ä`Ä�Ü�È`Ãcº
Å¾Æ_¼
À�Æ�ÃcÆ�¹�À�ÃpÀ�Ã�ÍèË�¸�ìOÆ�Å¾Ç«¸MÇpÍa¸ ü ÅÁ¸äå@»cÜT½ÁÅ¾æp¹6çh¹pû

hZ�



0.1 1 10 100 1000

10-17

10-16

10-15

10-14

10-13

10-12

4

1

1

2
3

4

4=3s4p 1P
1

3=3s4p 3P
2

2=3s4p 3P
1

1=3s4p 3P
0

T
e
(eV)

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

0.1 1 10 100 1000

10-16

10-15

10-14

10-13

10-12

1
4

3

2

3

4

1

2

4=3p4s 1P
1

3=3p4s 3P
2

2=3p4s 3P
1

1=3p4s 3P
0

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-17

10-16

10-15

10-14

10-13

342

1

1
2

3
4

4=3s4f 1F
3

3=3s4f 3F
4

2=3s4f 3F
3

1=3s4f 3F
2

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-17

10-16

10-15

10-14

10-13

10-12

34

2

1 3
2
4
1

4=3p4d 1P
1

3=3p4d 3P
0

2=3p4d 3P
1

1=3p4d 3P
2

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-15

10-14

10-13

10-12

1
3
2
4

1
3
4
2

4=3p4d 3D
3

3=3p4d 3D
2

2=3p4d 1D
2

1=3p4d 3D
1

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000
10-17

10-16

10-15

10-14

10-13

10-12

1
2
4
3

3

2

4

1
3=3p4d 3F

4

2=3p4d 3F
3

4=3p4d 1F
3

1=3p4d 3F
2

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

ç-�9u#ûgÎ�r\.l�sÅ¾¹�½¾¹�ìOÆ�º�Ç«¸`ÅÁì6ð.¹�ìOÇ«ñEÉ�ÅÁ¸�ÃcÆ�Å¾Ç«¸nº
ÃcÆ�¹�ìOÇ+¹��}ì4Å¾¹�¸GÆ ´ í ÙOµM¶ ÔpÏ¥ß�ÍqÇpºsÆ�íh¹�ÔcÕ¢à«ÕqÖÛÇ+Ä�ÄhÜ�È`Ãcº
Å¾Æ_¼@À�Æ�ÃcÆ�¹�À�ÃpÀ�Ã
ÍèË�¸�ìOÆ�Å¾Ç«¸MÇpÍa¸ ü ÅÁ¸äå@»cÜT½ÁÅ¾æp¹Eç�¹pû

h\£



0.1 1 10 100 1000

10-17

10-16

10-15

10-14

10-13

3
2
1
4

1

3
4

2

4=3d4p 1P
1

3=3d4p 3P
2

2=3d4p 3P
0

1=3d4p 3P
1

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-17

10-16

10-15

10-14

10-13

1
2
3 4

4
1
3
21=3d4p1D

2

2=3d4p3D
1

3=3d4p3D
2

4=3d4p3D
3

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000
10-18

10-17

10-16

10-15

10-14

10-13

10-12

3

3

4
1
2

2
4

1

4=3d4p 1F
3

3=3d4p 3F
4

2=3d4p 3F
2

1=3d4p 3F
3

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-17

10-16

10-15

10-14

10-13

1

3

4
2

2
3
4

1

4=3d4f 1F
3

3=3d4f 3F
4

2=3d4f 3F
3

1=3d4f 3F
2

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-16

10-15

10-14

10-13

1
2
3

4

4=3d4f 1G
4

3=3d4f 3G
5

2=3d4f 3G
4

1=3d4f 3G
3

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T(eV)

0.1 1 10 100 1000

10-16

10-15

10-14

10-13

4
21 3

4
3
1
2

4=3d4f 1H
5

3=3d4f 3H
6

2=3d4f 3H
5

1=3d4f 3H
4

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

ç-�9u#ûgÎpÎ�.l�sÅ¾¹�½¾¹�ìOÆ�º�Ç«¸`ÅÁì6ð.¹�ìOÇ«ñEÉ�ÅÁ¸�ÃcÆ�Å¾Ç«¸nº
ÃcÆ�¹�ìOÇ+¹��}ì4Å¾¹�¸GÆ ´ í ÙOµM¶ ÔpÏ¥ß�ÍqÇpºsÆ�íh¹�ÔcÕ¢à«ÕqÖÛÇ+Ä�ÄhÜ�È`Ãcº
Å¾Æ_¼@À�Æ�ÃcÆ�¹�À�ÃpÀ�Ã
ÍèË�¸�ìOÆ�Å¾Ç«¸MÇpÍa¸ ü ÅÁ¸äå@»cÜT½ÁÅ¾æp¹Eç�¹pû

hZª



0.1 1 10 100 1000

10-17

10-15

10-13

10-11

1

2

1

3

2=[n=13-40]

3=[n=13-1000]

1=[n=10-12]

3sns-3pns

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-17

10-15

10-13

10-11

1
3

2

1

2=[n=13-40]

3=[n=13-1000]

1=[n=10-12]

3snp-3pnp

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-17

10-15

10-13

10-11

1

3
2

1

2=[n=13-40]

3=[n=13-1000]

1=[n=10-12]

3snf-3pnf

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

0.1 1 10 100 1000

10-17

10-15

10-13

10-11

1

3

2

1
1=[n=10-12]

2=[n=13-40]

3=[n=13-1000]

3snh-3pnh
D

R
 r

at
e 

co
ef

fic
ie

nt
s 

(c
m

3 /s
)

T
e
(eV)

ç-�9u#ûgÎ�ÑZ.�ù�íh¹�ÔpÏ�×¨Õ�Þ©Ô,Ò`×¨Õ�ìOÇ«¸GÆ�º
Å¾É`Ë�Æ�Å¾Ç«¸@ÇpÍZí�Å¾»«í@À�Æ�ÃcÆ�¹�ÀsÆ�ÇþÆ�í�¹6Æ�ÇpÆ�Ãp½��sð º
ÃcÆ�¹�ìOÇ+¹��}ì4Å¾¹�¸GÆ ´ í Ù]ÔpÏ0¹»ºGß�ÅÁ¸
À�Ë�ñLÇ�¿p¹4º�¼�Ãp¸�Ä?º}ÅÁ¸ä·¾½�ûWÙ Î�r=ß,û

hZµ



1 10 100 1000

10-14

10-13

10-12

10-11

n=13-1000

3snl-3pnl

ns
nd
np
nf
ng
nk
nh
ni

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

ç-�9u#û�Î�ÔZ..ù.íh¹1ÔpÏ[×¨Õ¨Þ8Ô,Ò�×¨Õ�ìOÇ«¸=Æ�º,Å¾É`ËhÆ�Å¾Ç«¸@ÇpÍ�í�Å¾»«íýÀ�Æ�ÃcÆ�¹�ÀsÆ�ÇþÆ�íh¹6Æ�ÇpÆ�Ãp½��sð�º
ÃcÆ�¹�ìOÇ+¹��}ì4Å¾¹�¸GÆ ´ í Ù]ÔpÏ0¹»ºGß�ÃpÀ
Ã�ÍèË�¸�ìOÆ�Å¾Ç«¸MÇpÍgÕ Ãp¸�Äfù ü ÅÁ¸äå@»cÜT½ÁÅ¾æp¹EÅ¾º
Ç«¸�û

m\~



0.1 1 10 100 1000

10-14

10-13

10-12

10-11

10-10

5324

1

4=[n=4-7]

5=[n=8-1000]

3l
1
n

2
l
2
-4l'nl

n=13-1000
3=3snl-3pnl

2=[n=13-1000]

1=[n=10-12]

3l
1
n

2
l
2
-3l'nl

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

ç-�9u#ûgÎOà�.�ò�Ç«¸GÆ�º
Å¾É`ËhÆ�ÅÁÇ«¸äÇpÍ�Æ�í�¹#ÔcÕ é × é Õ é ÞöÔcÕqÖá×¨ÕBÂ�ÔpÏ[×¨Õ�Þ©Ô,Ò`×¨ÕBÂ%Ãp¸`ÄïÔcÕ é × é Õ é Þÿà«ÕqÖØ×¨Õ�Æ�º,Ãp¸�À�Å¾Æ�Å¾Ç«¸`À�Æ�ÇMÆ�íh¹
Æ�ÇpÆ�Ãp½��sð�º,ÃcÆ�¹NìOÇG¹��}ì4ÅÁ¹�¸=Æ ´ í Ù]ÔpÏk¹»º+ß*ÃpÀ�Ã#ÍèË�¸�ìOÆ�Å¾Ç«¸þÇpÍÛ×ïÃp¸`Äþù ü ÅÁ¸fåä»cÜT½ÊÅ¾æp¹NÅ¾º�Ç«¸�û�ÔcÕ é × é Õ é ¹���ì4Å¾Æ�¹�ÄfÀ�Æ�ÃcÆ�¹�À
ÅÁ¸�ì4½ÊË�Äh¹�ÔpÏ�× é Õ é Ùq× é Ú�Ô�Þ¦Î�Ñ«ß,Â�Ô,Ò`× é Õ é Ùq× é ÚuÔ�Þe�«ß,Â`Ãp¸`Ä@Ô��«× é Õ é Ùq× é Ú�Ô�Þ¿y«ß*ìOÇ«¸��`»«Ëhº
ÃcÆ�Å¾Ç«¸�À�û

m /



0.1 1 10 100 1000

10-12

10-11

10-10

0.1 1 10 100 1000

10-12

10-11

10-10

2

4

4

3

2
1

3
1

4=Gu,A&A S (2004)

3=[n
3
=10-1000]+[n

4
=4-1000]

2=[n
3
=13-1000]+[n

4
=8-1000]

1=[n
3
=10-12]+[n

4
=4-7]

3l
1
n

2
l
2
-4l'n

4
l
4

3l
1
n

2
l
2
-3l'n

3
l
3

D
R

 r
at

e 
co

ef
fic

ie
nt

s 
(c

m
3 /s

)

T
e
(eV)

ç-�9u#û¨Î�sZ.�ùWÇpÆ�Ãp½��sð º
ÃcÆ�¹�ìOÇG¹��}ì4ÅÁ¹�¸=ÆEÙ ´ LONPL�ÀPÁí ß�ÃpÀ Ã#ÍqË`¸�ìOÆ�Å¾Ç«¸�ÇpÍ#¸ ü ÅÁ¸Måä»cÜT½ÊÅ¾æp¹NÅ¾º�Ç«¸�û ð.¹�À�Ë�½¾Æ�À�É+¼�usËMÍqº�Ç«ñ
ð�¹4ÍBû �ØÎ�sAÛÃcº
¹EÃp½ÁÀ�Ç�À�í�Ç[ó.¸fÍqÇpº.ìOÇ«ñ�È�Ãcº
ÅÁÀ�Ç«¸�û

m�h



���������
	����������������������������� �"!#�%$'&����)(*� +�,-�.��������/0���212��34���65 �7�����*/8�"� ,9��: ���)34;*��,<�6�>=?���*@A�)@�@B34;*��,<�C�>=A&D��E�;����DF)�G/�H

��:��I�)34;*��,<�C�>=?/J�<�����G/ �)@�@B34;*��,<�6�>=K/>�-�.�<�I/
L M0���)�>HNL M0���)�>H L M0� �)�>H L M0�����>HOL M0� �)�>H L M0���)�>H
P � QGR ��� �DS'T�U V W �XQ PIY�Z P � QG��S ��� ��[)T�\ VXW �DS PGY.]
^ �DS R ��_ ��[)T�Q V�V ��S PGY S ^ �DS���[ ��_ ��[)T�U V V �DS PGY�Z
� ��[ R � W ��[)T.[ VXT ��S PGY \ � � QI_IS � W � QG`DS VBT ��[ PIY S
_ � QG��[ ��V ��[)T ] V�` ��S PGY U _ � QI_B\ ��V � QG` \ V ` ��[ PIY \
W � QI_XQ �XT ��[)T Z V�a ��S PGY b W �DS�_XQ �XT � QG` U V a ��[ PIY U
V � QI_ [ ��` � QG` Q T Y � [ PGY Q V �DS�_ [ ��` � QG` b T Y ��[ PIY b
T �DS�_�S ��a � QG`�[ T P � [ PGY [ T ��[ _�S ��a �DS�`XQ T P � Q P�P S
` �DS�_X\ _ Y � QG` ] T ^ � [ PGY.] ` ��[ _X\ _ Y �DS�` [ T ^ � Q P�P \
a ��[ _XQ _ P � QG` Z T.� � [ PGY�Z a � QcWDS _ P �DS�` ] T�� � Q P�P U
PGY ��[ _ [ _ ^ �DS�`�S Tc_ �XQ P�P Q PGY � QcW \ _ ^ �DS�` Z T._ � Q P�Pcb
P P � QcW�Q _ � �DS�`X\ T�W �XQ P�P [ P P �DS'W�Q _ � ��[X`DS T�W �DS P P Q
Pc^ � QcW�[ _�_ �DS�`XU T.V �XQ P�PD] Pc^ �DS'W�[ _�_ ��[X` \ T�V �DS P P [
P � � QcW ] _XW �DS�` b T�T �XQ P�P�Z P � �DS'W ] _XW ��[X` U T T �DS P PD]
P _ �DS'W�S _ V ��[X` Q T.` ��S P P S P _ ��[BW�S _ V ��[X` b T�` �DS P P�Z
P W �DS'W�\ _BT ��[X`�[ T.a ��S P P \ P W ��[BW�\ _BT � QGaDS T�a ��[ P�P S
P V ��[BW�Q _ ` ��[X` ] ` Y ��S P P U P V � QGV�S _ ` � QGa \ ` Y ��[ P�P \
P T ��[BW�[ _ a ��[X` Z ` P ��S P PGb P T � QGVX\ _ a � QGa U ` P ��[ P�P U
P ` � QGV Q W Y � QGa Q ` ^ � [ P P Q P ` � QGVXU W Y � QGa b ` ^ ��[ P�PGb
P a � QGV�[ W P � QGa�[ `�� � [ P P [ P a �DS�V Q W P �DS�aXQ ` � � Q PG^ S
^�Y � QGV ] W ^ � QGa ] `�_ � [ P PD] ^�Y �DS�V�[ W ^ �DS�a [ `�_ � Q PG^ \
^�P �DS�VDS W�� � QGa Z ` W � [ P P�Z ^�P �DS�V ] W�� �DS�a ] `XW � Q PG^ U
^ ^ �DS�V \ W._ �DS�a�S `�V �XQ PG^ Q ^ ^ ��[XVDS W._ �DS�a Z ` V � Q PG^ b
^ � �DS�V U W�W �DS�aX\ `XT �XQ PG^ [ ^ � ��[XV \ W�W ��[XaDS `BT �DS Pc^ Q
^ _ ��[XV Q W�V �DS�aXU `�` �XQ PG^c] ^ _ ��[XV U W�V ��[Xa \ ` ` �DS Pc^ [
^ W ��[XV�[ W T �DS�a b `�a �XQ PG^.Z ^ W � Q.T�S W T ��[Xa U ` a �DS Pc^c]
^ V ��[XV ] W�` ��[Xa Q a Y ��S Pc^ S ^ V � Q.T�\ W�` ��[Xa b a Y �DS Pc^.Z
^ T � Q.T�Q W�a ��[Xa�[ a P ��S Pc^ \ ^ T � Q.T�U W�a � Q PIY S a P ��[ PG^ S
^ ` � Q.T.[ V Y ��[Xa ] a ^ ��S Pc^ U ^ ` �DSdT�Q V Y � Q PIY \ a ^ ��[ PG^ \
^ a � Q.T ] V P ��[Xa Z a�� ��S Pc^�b ^ a �DSdT.[ V P � Q PIY U a � ��[ PG^ U
� Y � Q.T Z V ^ � Q PIY Q a�_ � [ Pc^ Q � Y �DSdT ] V ^ � Q PIYXb a�_ ��[ PG^�b
� P �DSdT-S V�� � Q PIY [ a W � [ Pc^ [ � P �DSdT Z V�� �DS PGY Q
� ^ �DSdT�\ V�_ � Q PIY�] a�V � [ Pc^c] � ^ ��[)T-S V�_ �DS PGY [

aXT � [ Pc^.Z

���



�������6�9	�	���������I�6�����e�������*�f���"!#�g$)���*@h_ �%!#�%$B&D� �)(*� +�,<���������*/����i12��34�6��5��j�����*/��"� ,k��: ���)34;*��,��6�>=����*@h�)@�@B34;*��,<�6�>=l&D� Em;*�6��FB�G/�H

��:��I�)34;*��,<�C�>=i/J�<�����I/ �)@�@B34;*��,<�6�>=K/>�-�.�<�I/
L M0���)�>HnL M0� �)�>HOL M0�����>HnL M0���)�>HnL M0� �)�>HOL M0�����>H
P � QGR � P ��S'T�S V P _ [BW�Q P � QG�DS � P ��S'T Z V P _XQGV�S
^ �DS R � ^ ��S'T�\ V ^ _ [BW�[ ^ �DS���[ � ^ � [BT�S V ^ _XQGVX\
� ��[ R ��� ��S'T�U V�� _ [BW ] � � QI_�S ��� � [BT�\ V�� _XQGVXU
_ � QG��[ ��_ � [BT�Q V�_ _X\dWDS _ � QI_X\ ��_ � [BT�U V�_ _�S�V Q
W � QI_XQ � W � [BT�[ V W _X\dW \ W �DS�_XQ � W �XQG`DS V W _�S�V�[
V � QI_ [ ��V � [BT ] V�V _XQGVXQ V �DS�_ [ ��V �XQG` \ V�V _�S�V ]
T �DS�_�S �XT � [BT Z VXT _XQGV [ T ��[ _�S �XT �XQG` U VXT _ [XVDS
` �DS�_X\ ��` �XQG` Q V�` _XQGV ] ` ��[ _X\ ��` �XQG` b V�` _ [XV \
a ��[ _XQ ��a �XQG`�[ V�a _�S�VDS a � QcW�S ��a ��S�`XQ V�a _ [XV U
PGY ��[ _ [ _ Y �XQG` ] T Y _�S�V \ PGY � QcW�\ _ Y ��S�` [ T Y _X\'VXQ
P P � QcW�Q _ P �XQG` Z T P _�S�V U P P �DS'W�Q _ P ��S�` ] T P _X\'V [
Pc^ � QcW�[ _ ^ ��S�`�S T ^ _ [XV Q Pc^ �DS'W�[ _ ^ ��S�` Z T ^ _X\'V ]
P � � QcW ] _ � ��S�`X\ T.� _ [XV�[ P � �DS'W ] _ � � [ `�S T.� _XQ.T�S
P _ �DS'W�S _�_ ��S�`XU Tc_ _ [XV ] P _ ��[BW�S _�_ � [ `X\ Tc_ _XQ.T�\
P W �DS'W�\ _XW ��S�` b T�W _X\'V�S P W ��[BW�\ _XW � [ `XU T�W _XQ.T�U
P V ��[BW�Q _ V � [ `XQ T.V _X\'VX\ P V � QGVDS _ V � [ ` b T.V _�SdT�Q
P T ��[BW�[ _BT � [ ` [ T�T _X\'VXU P T � QGV \ _BT _BQI_�S T�T _�SdT.[
P ` � QGV Q _ ` � [ ` ] T.` _XQ.T�Q P ` � QGV U _ ` _BQI_X\ T.` _�SdT ]
P a � QGV�[ _ a � [ ` Z T.a _XQ.T�[ P a �DS�V Q _ a _IS*_X[ T.a _�SdT Z
^�Y � QGV ] W Y _BQ R ` Y _XQ.T ] ^�Y �DS�V�[ W Y _X[�_B\ ` Y _ [)T-S
^�P �DS�VDS W P _IS R ` P _XQ.T Z ^�P �DS�V ] W P _BQcW�S ` P _ [)T�\
^ ^ �DS�V \ W ^ _X[ R ` ^ _�SdT-S ^ ^ ��[XVDS W ^ _BQcW�\ ` ^ _ [)T�U
^ � �DS�V U W�� _B\ R `�� _�SdT�\ ^ � ��[XV \ W�� _IS�W Q `�� _X\#T�Q
^ _ ��[XV Q W._ _BQI_ [ `�_ _�SdT�U ^ _ ��[XV U W._ _IS�W�[ `�_ _X\#T�[
^ W ��[XV�[ W�W _IS*_B\ ` W _ [)T�Q ^ W � Q.T-S W�W _IS�W ] ` W _X\#T ]
^ V ��[XV ] W�V _BQcW�Q `�V _ [)T.[ ^ V � Q.T�\ W�V _X[XWDS
^ T � Q.T�Q W T _BQcW�[ `XT _ [)T ] ^ T � Q.T�U W T _X[XW \
^ ` � Q.T.[ W�` _BQcW ] `�` _X\#T�S ^ ` �DSdT�Q W�` _B\dW�Q
^ a � Q.T ] W�a _IS�WDS `�a _X\#T�\ ^ a �DSdT.[ W�a _B\dW�[
� Y � Q.T Z V Y _IS�W \ a Y _X\#T�U � Y �DSdT ] V Y _B\dW ]

��_



�������6�o	J	�	��kpk���I,�� �6�G/Aq PIY r &�EAs#tDul�"��,h���*�v� �%� �%$0�DF�&D�6���G@w/J�<�.�<�I/m���
12��34�6��5��ox�� HyM0��E�;*��,��z/J� �{���|�����I��,<�D���z&����j,��G/J+��6�</
q}M0�.~j���i���*@��f1��8�0��&��)@)�I/-u�~9�6���i,<�I&D� E�Em�I�*@)�G@m�|	J�)��@��.�-�iq%�9���>H ^�Y u����*@m�����I��,<�D�<��&I���),<�I/�+��C�-/������<�������G@KM0�7��&D�)@)�
q%�9���>H ^ �Xu��)�B=A�e�f�
�)��&D�)@)�iqg�9�D�>H ^ � uD�����*@A�B=A�)�7��p��7�)�9�j�
M8�j	>�fp�&D�)@)�?qg�9�D�>H ^)P uDH

���: ��� p�q PIY r &DEosdt�u
M0� �)�>H��8�8� M9�9���7� �f1��8�0� M0�7� �e�f�7�)� ���0�)�9� �f	J���
�XQ R t��'� Y H Y Y�Y Y H Y�Y Y Y H Y�Y�Y Y H Y Y�Y Y H Y�Y Y Y H Y Y�Y
�XQG�DS rI� � ^ � ��H `�aXT ^ ���*H ` ��a ^ ��_*H V�a ^ ^ � ^ H a P W ^ � P H ` Y a ^ � ��H a PIY
�XQG�DS rI� t ^ � a�H _ aXT ^ ��a*H V ` ^ ^ _ Y H ��a P ^ � `�H�T.VXT ^ �XT)H W�V�� ^ � a�H V�V ^
�XQG�DS rI� R ^ W���H Y T.a ^ W��*H `XW�� ^ W�_*H�W�` a ^ W ^ H ` Y W ^ W P H P VXT ^ W���H ` ^�Y
�XQG�DS t � t ��_ ^ H�T.� Y �XW P H ` Y _ � W P H � Y T � WXTBH Y `�` �XW�W�H W���` � W P H a P _
��S R r � � W�W W)H V�`�� W W._�H _Xa�` W�W W)H _�_)T W�W�V�H a�`�V W W�`*H ` `XT W�W�_*H�W Y�Y
��S R tD� R W�V ^ H ^ _ ^ W W�a*H W�a�V W�V P H�Tc_ P W�V Y H ^�Y ^ W�V Y H ��_ ^ W�W�a�H�W�a Y
��S R rI� t W�VXW)H _ a Y W�V�_�H W�V W W�VXW)H _ P W W�V V�H ` P ` W�VXT)H aXW�V W�V�_*H�W T Y
��S R rI� R W�` ^ H ��`�V W�` P H�T T.V W�` ^ H a�` � W�` ��H�W�V�` W�`�_�H Y*P � W�` P H V�a Y
��S R t�� � V W P H�Tc_�_ VXW�a*H _ _ V V�V ^ H a YX^ V�V V�H � ^ � V `��*H � P _ V�V Y H aXT Y
�XQG��[ r � t VXT�`�H Y�P ` VBT.`*H ^ V�_ VXT�a�H�W._ ^ V�` P H V Y � V ` P H�T ^ ` VXT�`�H `�� Y
�XQG��[ r � R VXT�a�H ^ _XW VBT.a*H ^ a�� V�` Y H _ V V V�` ^ H�W�aXT V ` ^ H a ` P VXT�a�H�T.` W
�XQG��[ r � r V�` P H P _ ^ V ` Y H ` ` ^ V�` ^ H Y a ^ V�`�_*H P W P V `��*H � P _ V�` P H _ PIY
�XQG��[ t � R T�W ^ H ` W P T�V P H P a Y T.V P H P VXW T�T ^ H V Y T T T�T)H `BT P T.V ^ H P V��
��S�� [ rI� R a�� P H V ^ ` a ^ T)H ` �XT a�� Y H P T Y a�� Y H Y VXT a � P H Y V�� a ^ `�H _ ^�Y
��S�� [ rI� r a�_ P H P ` Y a �XT)H�T Y ` a�� `�H a�a V a�� a�H `���V a�_ Y H W�`�_ a�� `�H P ` Y
��S�� [ tD� R a W P H Y�P�P a�_ `*H ^�PIY a W Y H � W�_ a W P H P `�` aXW P H P a P
��S�� [ rI��� a W ^ H � P a a�_ a*H ^ � W a�V ��H�W P V a W Y H a�V�_ aXW P H W Y V a�_Xa�H V�V Y
��S�� [ r � t a�` Y H�T.V W a ` ^ H � V P PIY Y ^ H P `XW a�` a�H Y ^ ` a `�`*H �BT.V
��S�� [ rI� R a�` P H ` ^ W a ` ^ H a a P PIY Y ^ H ` Y � a�` a�H ^ W�W a `�a*H Y V�_
��S�� [ rI� � a�a ^ H�T.a W a a W�H �XW�V PIY*PG^ H�W�� ^ PGY�Y*P H V���_ PIY Y�Y H � `XT
��S�� [ r � r a�a ��H Y T Y a a�_�H _ ^ _ PIY*PG^ H�W�� ^ PGY�Y Y H ` W�V PIY Y�Y H ^ ^ V
��S�� [ rI� t a�a ��H _BT�T a a W�H�T�� Y PIY*PG^ H a W Y PGY�YX^ H Y W�W PIY Y�Y H a�_BT
��S�� [ r � R a�a�_*H ^ a P a a�V*H P ��� PIY*P ��H V Y W PGY�YX^ H _BT P PIY Y�P H W�`XT
��S�� [ t � r PGY W�_*H�T.a�_ PGY V Y H ` a Y PIY `�V�H V Y V PGY T�V�H V P a PIY Tc_�H V�_ ^
��S�� [ t � t PGY V ��H a W�W PGY T.�*H Pc^ T PIY a�a�H Y ��_ PGY a ^ H ^ � Y PIY a Y H _X��_
� [ R rI� R P �XT ^ H PG^)P P ��V�a*H�T ^�^ P �BT�W)H�W._ ^ P �XT._*H V W P
� [ R rI� r P �XT._*H P�PIY P �XT P H � a P P �BT�TBH�W P T P �XT�V�H ^ W�W
� [ R rI��� P �XT�V�H�W._ V P �XT.�*H _ ^�Y P �BT.a�H aXT Y P �XT�`�H ^�^ `
� [ R t � R P _ Y*P H _ V�` P _ Y ^ H ^ _ a P _ PIY H�W Y ` P _ PGY H Y W�`
� [ R rI� � P _ Y ��H _BT.` P _ Y _�H `XW P P _ PG^ H P V ` P _ P P H�W�a�V
� [ R rI� t P _ Y _*H ^ W Y P _ Y W�H ��_ ^ P _ PG^ H a W W P _ Pc^ H ^�Y _
� [ R rI� R P _ Y V�H ��_ V P _ Y W�H _Xa W P _ P W)H P�P ` P _ P ��H `XT�T
� [ R tD� � P _ Y V�H�W�W Y P _ Y V*H Y Y � P _ P V�H ` P a P _ P W)H ^ V��
� [ R t�� � P _BT TBH ` W._ P _ ` W�H P `�V P _Xa�a�H ` Y a P W Y*P H �XT.`

� W



�������6�o	 �l�kp�����,<�����I/oq PGY�r &DEosdt�ul�"��,m�����2� �%���g$k��F)&��C�<�I@y/>�-�.�<�I/m���71¡��34�6��5��ox���H�M0��E�;*��,��z/J� �{���|�����I��,<�D���z&����j,��G/J+��6�</
q}M0�.~j���i���*@��f1��8�0��&��)@)�I/-u�~9�6���i,<�I&D� E�Em�I�*@)�G@m�|	J�)��@��.�-�iq%�9���>H ^�Y u����*@m�����I��,<�D�<��&I���),<�I/�+��C�-/������<�������G@KM0�7��&D�)@)�
q%�9���>H ^ �Xu��)�B=A�e�f�
�)��&D�)@)�iqg�9�D�>H ^ � uD�����*@A�B=A�)�7��p��7�)�9�j�
M8�j	>�fp�&D�)@)�?qg�9�D�>H ^)P uDH

���: ��� p¢q PIY r &�EosdtDu
M0� �)�>H��8�8� M9�f���7� �f1¡�j�0� M0�7� �e�f�7�)� �)�8�)�9� �f	J���
�XQ�_BQ r � t P T.V P H � ^�^ P T�V�_�H W Y � P T.V�_*H �XT�V P T.V P H _)T�T P T�V�_�H ��_ ` P T.V ��H�T Y Y
�XQ�_IS rG� � P `XT�a�H `���V P ` ` ^ H�T Y�Y P `�` ^ H ` ^ � P `XT.a*H a ��_ P ` `��*H�T�` Y
�XQ�_IS rG� t P `�` Y H _XW T P ` `��*H P _ ` P `�` ��H _ Y a P `�` Y H W�_�_ P ` `�_�H ^�Y W
�XQ�_IS rG� R P `�`BTBH PIY V P ` a Y H ^ a�_ P `�` a�H�T�W�V P `�`XT)H _ P T P ` a Y H W Y ^
�XQ�_IS t � t P `�` `�H Y _ ` P ` a Y H�T ^ W P `�a Y H�T�T�W P `�`�`*H ^ _ � P ` a P H a ^ � P `�` a�H aXT Y
�XQ�_X[ rG� t ^�Y � Y H P ��_ ^�Y � ^ H VXW._ ^�Y � ^ H Y T�� ^�Y � Y H � `�V ^�Y ���*H a `�� ^�Y � P H � PGY
�XQ�_X[ r � R ^�Y � Y H ` P T ^�Y ���*H _ _ Y ^�Y � ^ H�T.V ` ^�Y a W�H P a P ^�Y ��_�H�T�VXT ^�Y � ^ H Y ^�Y
�XQ�_X[ r � r ^�Y � ^ H Y�PIY ^�Y ��_�H V a P ^�Y � ��H a P � ^�Y � ^ H �XW�W ^�Y � W�H a a�a ^�Y � ��H P ` Y
�XQ�_X[ t�� R ^�Y � ��H _ P V ^�Y ��V*H _BW ^ ^�Y � V�H Y � P ^�Y ��_�H WXT.a ^�Y ��`*H ^ a�_ ^�Y �XW)H ^ ` Y
��S*_XQ rG� � ^�Y W Y H V P�P ^�Y W��*H _X�XT ^�Y T Y H � ^ ` ^�Y W��*H aXW�a ^�Y W�`*H ^ a W
��S*_XQ rG� t ^�Y W���H `�a�` ^�Y W T)H Y*PG^ ^�Y T���H�W�W ^ ^�Y W T)H a � W ^�Y V ^ H P PIY
��S*_XQ rG� R ^�Y T Y H ^ a�` ^�Y T.�*H a � ^ ^�Y `BTBH Y a P ^�Y Tc_�H _ ^ a ^�Y T�T)H P `�a
��S*_XQ t � t ^�Y ` P H a Y ^ ^�Y `�V*H ` ^ � ^)PIY Y H ` ^ ^ ^�Y a Y H `�_ ` ^�Y a��*H VXW ^
�XQ�_B\ r � R ^�PIY _*H _ Y T ^)PGY `*H ` `�_ ^)PIY a�H ^ � ` ^�PIY T)H � P _ ^)P P�P H aXW ^ ^)PIY `�H�W ^�Y
�XQ�_B\ rG� r ^�PIY _*H V P ` ^)PGY a*H Y `�` ^)PIY a�H � ^�Y ^�PIY T)H W ^�^ ^)P PG^ H P a�_ ^)PIY `�H V ^�Y
�XQ�_B\ rG��� ^�PIY _*H a Y _ ^)PGY a*H �BT�T ^)PIY a�H�W T T ^�PIY T)H ` P T ^)P PG^ H W P T ^)PIY `�H `�` Y
�XQ�_B\ t � r ^�P�P `�H ^ Tc_ ^)Pc^�^ H�T T�W ^)PG^ ��H a ^ W ^�PG^ W�H a ^ � ^)P � Y H ^ V�_ ^)PG^ ��H P W Y
��S*_�S t � t ^�P W ^ H aXT�T ^)P W._�H ` Y�Y ^)P V a�H a Y a ^�P W._�H a�_ V ^)P W�`*H _BW�`
��S*_�S rG� t ^�P V V�H ��V�_ ^)P V�`*H aBT ^ ^)P ` ^ H�Tc_ P ^�P V�a*H W ^ _ ^)P T ^ H V Y _
��S*_�S r � R ^�P VBTBH V���V ^)P T Y H�T._ ^ ^)P `�_*H VXT Y ^�P T ^ H Y V�` ^)P T�W�H P VXT
��S*_�S rG� � ^�P T ^ H � Y T ^)P Tc_�H ` a�V ^)P a Y H Y�P _ ^�P T.V*H ^�Y � ^)P ` Y H aXW ^
��S*_�S rG� t ^�P ` Y H�W P T ^)P `��*H � P _ ^)P a V�H ���XW ^�P `��*H aBT ^ ^)P `XT)H W�� Y
��S*_�S r � r ^�P ` V�H P ` Y ^)P ` ^ H W ^ T ^)P aBTBH P�P _ ^�P `XT)H ^ a�` ^)P `�a*H P _�_
��S*_�S rG� R ^�P `BTBH V��XT ^)P a Y H ` V W ^�^�Y ��H ^�^ a ^�P a ^ H Y a P ^)P a W�H �BT.�
��S*_�S r � t ^�P a ��H ` ^ V ^)P `�a*H ^ Tc_ ^�^�Y V�H Y�PGY ^�P a�V*H Y T.V ^)P a�`*H ^ � W
��S*_�S t�� R ^ ^�Y a�H Y T.V ^�^�Y �*H ` Y ` ^�^�^�P H�T Y _ ^ ^)P T)H P a Y ^�^�P a*H `XW Y
��S*_�S t �'� ^ ^ �XW)H `�a�_ ^�^ ^ `*H _)Tc_ ^�^ W���H�W P a ^ ^ W Y H ��_�_ ^�^ W P H P ��`
��S*_ [ r � t ^ � P P H `�_�_ ^ � P �*H V V W ^ � ^ `�H a�_X` ^ � P W�H�T._BT ^ � ^�Y H P _ �
��S*_ [ t�� R ^ � P P H a P � ^ � P �*H a ^ � ^ � ^ a�H _ a a ^ � P �*H _ _ � ^ � P T)H ` P `
��S*_ [ r � R ^ � Pc^ H�W�a�a ^ � P _�H � ` P ^ ��� Y H Y V � ^ � P W�H�T PIY ^ � ^�Y H ^ V�a
��S*_ [ r � r ^ � P _*H Y a�V ^ � P W�H aXW P ^ ��� P H�T ^ a ^ � P `*H � Y ^ ^ � ^�^ H a Y `
��S*_ [ rG� R ^ � ^ `�H V P V ^ � � P H P a W ^ ��_ _*H P a ` ^ ��� P H W�a P ^ � ��_�H�T._�_
��S*_ [ r � r ^ ��� Y H Y �XT ^ � � ^ H W W ^ ^ ��_BW)H V�a ^ ^ ����_�H P V W ^ � �XT)H _ P _
��S*_ [ rG� � ^ ��� V�H P a�� ^ � ��a*H �BT.` ^ � W ^ H ��` Y ^ ����a*H aXW T ^ ��_ ^ H a a Y
��S*_ [ t � r ^ ��� V�H�T�T.a ^ � ��a*H V�_ V ^ � W ^ H a ^ _ ^ ��_ `*H WXT.` ^ �XW ^ H P T.`
��S*_ [ rG� R ^ ��_X��H�W Y T ^ � ��a*H �BT Y ^ � WXTBH a P W ^ ��_�_�H a a�V ^ ��_ `*H P a�`
��S*_ [ rG� t ^ ��_ _*H�W._BT ^ ��_ Y H P W ^ ^ � W�a�H Y a P ^ ��_BT)H � V�a ^ �XW Y H _ ^ W
��S*_ [ rG� � ^ ��_X`�H�W�V�a ^ ��_ �*H�T�V�_ ^ ��V ^ H ��` P ^ � W Y H ^ W�� ^ �XW��*H Y _ �
��S*_ [ t � t ^ � W ^ H Y�Y�P ^ ��_BT)H _ _�_ ^ ��VBTBH Y ^�P ^ ��V Y H ` Y W ^ � V�_�H P P _
��S*_X\ r � r ^ �XT TBH a W�` ^ � ` Y H W P�P ^ ��` ��H V�` ` ^ ��` Y H P _ � ^ � ` W�H�T�V W ^ ��` Y H P V Y
��S*_X\ rG� r ^ ��`�_*H ^ V�` ^ � `XT)H P aXT ^ ��a Y H a Y Y ^ ��`XT)H V ��_ ^ � a P H W�VXT
��S*_X\ r � � ^ ��`�_*H ^ T Y ^ � `XT)H ^ ^�^ ^ _ YX^ H P T�` ^ _ Y�Y H YX^ ` ^ � a ^ H�T._BT ^ ��` V�H�T Y Y
��S*_X\ rG� R ^ ��`BTBH�W�V�` ^ � a Y H `�_ ^ ^ _ YX^ H `�V � ^ _ Y �*H�T ^ ` ^ � a�_�H V�_BT
��S*_X\ rG� r ^ ��aBTBH _ ^ � ^ _ Y�Y H�T�� P ^ _ Y V�H `�aBT ^ ��`�a*H `�_ V ^ _ Y _�H Y V ^
��S*_X\ r ��£ ^ ��a a�H ^ T�T ^ _ Y ^ H VBT.` ^ _ Pc^ H ` P V ^ ��`�V*H ��_ � ^ _ Y T)H a P�P ^ _ YX^ H PIY Y
��S*_X\ rG� � ^ _ Y ��H _ P�P ^ � a�a*H a ^�Y ^ _ P _*H Y �BT ^ _ Y ^ H a V ^ ^ _ Y V*H ` Y _
��S*_X\ r � r ^ _ P _*H _BT.` ^ _ Y a*H W�V�_ ^ _ ^ `�H a W�a ^ _ P W�H Y W P ^ _ P a*H _X`��
��S*_X\ r � R ^ _ P TBH _�_ Y ^ _ PG^ H ^ _ � ^ _ � ^ H PIY ` ^ _ P `*H � ` Y ^ _ ^�^ H V�_ ^
��S*_X\ r � t ^ _ ^�Y H VXT Y ^ _ P W�H P ` ^ ^ _ ��_*H ` ^�P ^ _ ^)P H ` Y ` ^ _ ^ W�H `BT�T
��S*_X\ t�� � ^ _ � Y H Y V�a ^ _ ^ _�H _BW�� ^ _XW Y H�W�a ^ ^ _ �XT)H�T._ V ^ _X��`*H � ���
��S*_X\ t�� R ^ _ � V�H P _ ` ^ _X� Y H Y `�� ^ _XW�_*H VXT T ^ _�_ Y H a P � ^ _ _�_�H � P �

��V



�������6�K�l��pk���I,�� �6�G/iq PIY r &DEos#t�uD��/�+�E¤���9~8�������X���G@¥,<� @)��������:����<,<���*/J�6�������¥,-�.�<�I/Kq4¦ ])§|¨ ���w/�sdtDuD�����*@¥~8�������X���G@©��+)3
����������ªI���������¡,-�.�<�I/lq%� �
«��6�¬/Ds#tDuf�"��,f�<���m_ �"_X�%$d��F�&D�6���I@�/>�-�.���G/|����12��34���65 �lx���&�����&�+��������G@2�B=2M0�.~j���{qg� u7���*@¡�|1¡�j���
q"��u9&��)@)�I/IH

���:��I� pq PGY�r &DEosdt�u ¦ ])§|¨ q%/�sdtIu � � « qg/Ds#tDu
� Q ��S

M0� �)�>H��8�8� ® ¯ ® ® ®
_BQ R tI�'� � V Y _*H V�_BT ��V Y V*H � ^�Y V�H P �XT�° P PD±OY H Y Y�Y ° Y�Y�±²Y H Y�Y�Y ° Y Y.±
_BQ�_IS r � � � V�a P H�W���V ��V a��*H Y*P ` W)H _ PG^ ° P PD±n^ H _ _ `*° P � ±²Y H Y�Y�Y ° Y Y.±
_BQ�_IS rG� t � V�a ��H�T.a�` ��V a W�H � a Y P H V ^ V�° Pc^c± T)H _X� W�° P � ±²Y H Y�Y�Y ° Y Y.±
_BQ�_IS rG� R � V�a a�H Y T.a �XT Y�Y H ` a�� ^ H�T P a�° Pc^c± P H ^�P `*° P _ ±²Y H Y�Y�Y ° Y Y.±
_BQ�_IS t � t �BTc_X��H V���a �XT�W Y H ^ _ P P H V�`�_�° Pc^c±n^ H VBT.`*° P _ ±²Y H Y�Y�Y ° Y Y.±
_IS R t�� R � ` P TBH _�_ ^ ��` P V*H V V ^ ^ H�T ^ _�° Pc^c± �*H a ` ^ ° P � ±²Y H Y�Y�Y ° Y Y.±
_IS�R r � � � ` ^�P H a�_�_ ��` ^ �*H W�a�V _*H a�� P ° P PD± P H _ P �*° PG^.±²Y H Y�Y�Y ° Y Y.±
_IS R rG� t � ` ^ W)H�W._ � ��` ^ T)H ^ a Y P H _BT.`�° Pc^c± _�H V `XT)° Y a ±²Y H Y�Y�Y ° Y Y.±
_IS R rG� R � `�� P H P � ^ ��` ���*H P T.` ^ H � Y `�° Pc^c± �*H ^ _ �*° PG^.±²Y H Y�Y�Y ° Y Y.±
_BQ�_X[ r � t � ` W�V�H _ ^ W ��`XW�V*H V P ` ^ H Y T ^ ° Pc^c± P H _BW�W�° P _ ±²Y H Y�Y�Y ° Y Y.±
_BQ�_X[ r � R � ` W�V�H a���_ ��`XW T)H P � Y ��H _�_ ^ ° Pc^c±n^ H _ _ V*° P _ ±²Y H Y�Y�Y ° Y Y.±
_BQ�_X[ r � r � ` WXTBH�T P V ��`XW T)H a ^)P _*H�T�T Y ° Pc^c± �*H _BW ^ ° P _ ±²Y H Y�Y�Y ° Y Y.±
_IS R tI�'� � `�V V�H�W�` P ��`BT ^ H ^ a�` W)H P W._�° P PD± V*H a ` W�° P � ±²Y H Y�Y�Y ° Y Y.±
_BQ�_X[ t�� R � `�aBTBH `�� ^ ��a Y�Y H a ��a ��H ^�^ `�° Pc^c± �*H _ _ Y ° P _ ±²Y H Y�Y�Y ° Y Y.±
_BQ�_B\ r � R � a ^ W)H ^ ` W ��a ^ W�H�T._�_ W)H�W�` W*° Pc^c± P H Y W T)° P _ ±²Y H Y�Y�Y ° Y Y.±
_BQ�_B\ rG� r � a ^ V�H Y ��V ��a ^ V*H�T�V�_ TBH a ^ T�° Pc^c± P H _X`�`*° P _ ±²Y H Y�Y�Y ° Y Y.±
_BQ�_B\ rG��� � a ^ V�H a ^ a ��a ^ T)H a�_ P P H Y � W*° P � ± P H a Y T)° P _ ±²Y H Y�Y�Y ° Y Y.±
_BQ�_B\ t � r � a ^ a�H�W�V�` ��a ^ `*H � V�_ TBH ` ^ W*° Pc^c± V*H ��_ P ° P _ ±²Y H Y�Y�Y ° Y Y.±
_IS*_ [ rG� R � a WXTBH `�_ ` ��a V Y H�T T P ��H�W T.V�° Pc^c± �*H � P�P ° P�P�±²Y H Y�Y�Y ° Y Y.±
_IS*_ [ r � r � a�V P H a�_ ` ��a V W�H � V W W)H Y _ V�° Pc^c± P H ^ Tc_�° PG^.±²Y H Y�Y�Y ° Y Y.±
_IS*_ [ t�� R � a�V ^ H ` PIY ��a V W�H �XW ^ ��H ^ W._�° Pc^c± `*H Y a ^ ° P�P�±²Y H Y�Y�Y ° Y Y.±
_IS*_ [ rG� � � a�VXW)H�W�` Y ��a V�`*H a a�` W)H Y a���° Pc^c±n^ H W�V P ° P�P�± ��H � P ��° P _ ±
_IS*_ [ rG� R � aXT�`�H P ` W ��a `��*H ^ W�W ��H Y a�`�° Pc^c± P H V P �*° P � ± ��H _BT.��° P _ ±
_IS*_ [ rG� t � aXT�`�H V�_ � ��a `��*H a ^ � P H `�a���° Pc^c± `*H V a P ° PG^.±O^ H Y `�_�° P _ ±
_IS*_ [ rG� � � a�` P H�W�V�` ��a `�V*H�T._ P V�H � P `�° P PD± _�H � a ^ ° PG^.± TBH ^ `���° P � ±
_IS*_ [ r � t � a�` ^ H `�`�� ��a `�`*H ^ T�T P H a ^)P ° Pc^c± V*H � Y �*° PG^.±O^ H Y ^)P ° P _ ±
_IS*_ [ r � R � a�` ��H a�`�� ��a `�a*H _XV Y ��H P T.`�° Pc^c± W�H P � P ° PG^.± ��H ^ �XT�° P _ ±
_IS*_ [ r � r � a�`�_*H�W PG^ ��a a Y H Y T.V _*H _ P V�° Pc^c± W�H W�� Y ° P�P�± _*H ��V�a�° P _ ±
_IS*_ [ t � t _ Y�P TBH Y � ^ _ YX^ T)H�T ^ ` P H a ^ ��° Pc^c± P H W�a�a*° P _ ± V�H V Y T�° P _ ±
_IS*_ [ t � r _ Y ^ TBH V P W _ Y ��`*H _BW ^ W)H P V P ° Pc^c± _�H P T.V*° P � ± a�H V ^ W*° P _ ±
_IS*_X\ t � r _ Y � V�H Y V ^ _ Y ��a*H _ P a `�H � Y W*° Pc^c± �*H a P `*° PG^.± TBH ^ a Y ° P � ±
_IS*_X\ rG� R _ Y �BTBH � W�W _ Y ��a*H � Y�P W)H `�` P ° Pc^c± �*H Y a�a*° P�P�±O^ H ^ _ a�° P _ ±
_IS*_X\ r � r _ Y �BTBH ��a�a _ Y _ Y H Y _ a `�H ^)P _�° Pc^c±n^ H �XW�W�° PG^.±O^ H V W�W*° P _ ±
_IS*_X\ rG� � _ Y � `�H P V ^ _ Y _ Y H P T�T P H Y W ^ ° P � ± W�H Y W�V*° PG^.± _*H Y W�V�° P _ ±
_IS*_X\ r � r _ Y _X��H V�_ ^ _ Y _ V*H ��_ P `�H ^ � ^ ° Pc^c± P H _ _ `*° P � ± V�H Y ��a�° P � ±
_IS*_X\ r � � _ Y _BW)H Y�Y _ _ Y _BT)H V VXT P H Y W ^ ° P � ±n^ H YX^ _�° P � ±³P H�W�� Y ° P _ ±
_IS*_X\ r ��£ _ Y _)TBH V�V�� _ Y W Y H�T._ P P H ^ `XT�° P � ± �*H ^�Y V*° P � ± TBH V�_ ��° Pc^c±
_IS*_X\ t�� � _ Y W ^ H Y `�V _ Y W��*H � V�a a�H `�` W*° Pc^c± P H ^ � Y ° P � ±³P H ` Y `�° P W ±
_IS*_X\ r � r _ Y WXTBH Y aXT _ Y V ^ H � � Y `�H ^�^ `�° Pc^c± T)H W�` P ° PG^.±O^ H ^ Tc_�° P _ ±
_IS*_X\ r � R _ Y W�`�H�W._ a _ Y V��*H a ^ V W)H `�` Y ° Pc^c± W�H�T ^ `*° PG^.±³P H ` ^ W*° P _ ±
_IS*_X\ r � t _ Y V Y H Y V�a _ Y V W�H W ^ W ��H�W._ `�° Pc^c± �*H ^ V�`*° PG^.± a�H�T.a�V�° P � ±
_IS*_X\ t�� R _ Y V a�H V�_ V _ Y T�W�H _BW�` W)H�W�V���° Pc^c± P H ^�P V*° P � ± `�H �XT ^ ° P _ ±
_X[ R rG� R _ PG^�Y H Y W�V _ Pc^ �*H V a Y ��H a�`XT�° Pc^c± P H ` � P ° P�P�±O^ H P�P�P ° P � ±
_X[ R rG� r _ PG^�Y H a P V _ Pc^ _�H _X`�` W)H�W._ P ° Pc^c± `*H ^ T Y ° Y ` ±O^ H `�a W*° P � ±
_X[ R rG� � _ PG^�P H a�` Y _ Pc^ W�H _X` W TBH Y `���° Pc^c±n^ H VXW�a*° Y a ± ��H�Tc_ a�° P � ±
_X[ R r � � _ PG^ a�H�T�W�W _ P ��_�H _X��� TBH `�a Y ° P PD± V*H `BT.a*° PIY�±³P H Y�P V�° P � ±
_X[ R rG� t _ P � Y H PIY�Y _ P ��_�H�T�W�` ^ H ��_ V�° Pc^c± `*H � a�V*° Y V ±O^ H a�` W*° P � ±
_X[ R rG� R _ P � Y H�W�a W _ P � W�H ^ V�_ ��H `XT�T�° Pc^c± V*H V ^ _�° P�P�± W)H ^)P `�° P � ±
_X[ R t�� R _ P � `�H V�_ ^ _ P _ P H _ _ ^ _*H P a P ° Pc^c± T)H �XW�a*° P � ±O^ H�W T Y ° P _ ±
_X[ R t�� � _ P _)TBH _ Y ` _ P W��*H�T T.� TBH ` P _�° Pc^c± W�H _)T.V*° P�P�± `�H Y _ Y ° P _ ±

�XT



���:��I� pq PGY�r &DEosdt�u ¦ ])§|¨ q%/�sdtIu � « q%/�sdtIu
� Q ��S

M0� �)�>H��8�8� ® ¯ ® ® ®
_X[ R tI�'� _ P W�`�H V Y W _ P V�V*H ^ V Y `�H ^ V�_�° P PD± �*H _Xa�V*° P � ±³P H _BT�T�° P _ ±
_X[�_B\ t�� � _ P T._*H ��`�_ _ P T.V*H Y a ^ P H P T.V�° P � ± P H P _ V*° P�P�± W)H V�_ P ° P PD±
_X[�_B\ rG´ � _ P T�W)H a�a Y _ P T�T)H _X`�_ P H P V ^ ° P � ± P H PGY _�° PG^.± TBH V Y�P ° PGY.±
_X[�_B\ rG´ £ _ P T�V�H V ^ � _ P T.`*H P P _ P H _ P T�° P � ± P H _X`�`*° PG^.± TBH _ VXT�° PGY.±
_X[�_B\ r ´�µ _ P T TBH�W ^ ` _ P T.`*H a a Y P H V�V W*° P � ± P H�T PIY ° PG^.± _*H V ^ ��° PGY.±
_X[�_B\ rG� R _ P ` Y H _�_ Y _ P `��*H PGY�P V�H�W._ a�° Pc^c± �*H�T�V�_�° PG^.±O^ H a�aXT�° Pc^c±
_X[�_B\ rG� r _ P ` Y H `�_XW _ P `��*H _X`�� a�H P _�_�° Pc^c± W�H � ^ W�° PG^.± _*H ^ _BT�° Pc^c±
_X[�_B\ rG��� _ P ` P H ��V W _ P `��*H a ` Y P H P Tc_�° P � ± V*H `�_ Y ° PG^.± W)H _ a�V�° Pc^c±
_X[�_B\ t�� R _ P ` `�H ��`�� _ P a ^ H ^ `�� V�H�W�W ^ ° Pc^c± �*H Y Y W�° PIY�±³P H a�V ^ ° Pc^c±
_X[�_B\ r � r _ P a V�H ^ `�V _ ^�Y�P H ^ a ^ a�H _XW���° Pc^c± �*H P W Y ° P�P�± a�H�T.a Y ° Pc^c±
_X[�_B\ r � � _ P a V�H `�VXT _ ^�Y�P H `�_ ^ P H ^)P _�° P � ±n^ H a P V*° Y a ±³P H ^ _�_�° P � ±
_X[�_B\ r ��£ _ P aBTBH�W._ ` _ ^�Y ^ H _X` W P H _BT.`�° P � ± P H ^�P W�° P�P�±³P H�W ^ a�° P � ±
_X[�_B\ r � t _ ^�Y ��H _ V�V _ ^�Y a*H _X`�� ��H a�`���° Pc^c±n^ H�T�W Y ° PIY�± _*H ^ VXT�° P PD±
_X[�_B\ r � R _ ^�Y ��H V Y ` _ ^�Y a*H V � Y V�H V P a�° Pc^c± V*H `XW ^ ° PIY�± a�H Y ^ `�° P PD±
_X[�_B\ r � r _ ^�Y ��H `�_ a _ ^�Y a*H `XW._ a�H ^ W P ° Pc^c± P H Y ` P ° PG^.±³P H P�P a�° Pc^c±
_X[�_B\ r � R _ ^�Y V�H a�� ^ _ ^�P �*H ^�Y _ V�H�W ^ ��° Pc^c± _�H ^ _ ^ ° PG^.±O^ H _�_BT�° P � ±
_X[�_B\ rG� t _ ^�Y TBH P V�a _ ^�P �*H _X��a ��H a P a�° Pc^c±n^ H WXT ^ ° PG^.±³P H _ `�V�° P � ±
_X[�_B\ rG� � _ ^�Y TBH ^ a�` _ ^�P �*H WXT.V P H � PIY ° Pc^c± `*H V ^ V*° P�P�± _*H a�a�V�° Pc^c±
_X[�_B\ t � r _ ^)P ��H Y `�V _ ^�P T)H WXT.� a�H ^)P `�° Pc^c±n^ H ` ^�^ ° P _ ± a�H V�a P ° P � ±
_X[�_B\ t ´ £ _ ^�^ W)H PG^ a _ ^ � Y H�T P W P H _ a ^ ° P � ± V*H�T���V*° P _ ± W)H P a���° P _ ±
_X[�_B\ t � t _ ^ � a�H ^ _ ` _ ^ _BT)H ^ _�_ ��H `�V�_�° Pc^c± P H W P _�° P � ± ��H Y V�a�° P � ±
_B\ R rG´m� _ ^ W W)H a�V P _ ^ V Y H ^ ^ W P H V W�`�° P � ± �*H�T�`�_�° P�P�±O^ H Y V�_�° P _ ±
_B\ R rG´ £ _ ^ W�V�H � Y V _ ^ V Y H W�V P ^ H Y ^�^ ° P � ± �*H�T�V Y ° Y V ±O^ H�W P a�° P _ ±
_B\ R rG´ µ _ ^ W�V�H�T PG^ _ ^ V Y H aXW P ^ H ��` W*° P � ±n^ H ^ _XW�° PIY�±O^ H a�` Y ° P _ ±
_B\ R rG� R _ ^ V ��H ^�Y T _ ^ V�`*H W�_ � a�H � ^ V�° Pc^c± P H a ^�^ ° PIY�±³P H a���`�° Pc^c±
_B\ R rG� r _ ^ V ��H _ ^ W _ ^ V�`*H�T�W�W P H � Y _�° P � ± V*H ` aXT)° Y W ±O^ H VXT Y ° Pc^c±
_B\ R rG��� _ ^ V ��H VXT.V _ ^ V�`*H a a�V P H VXT�W*° P � ± T)H W PG^ ° PG^.±³P H P V P ° P � ±
_B\ R t�� � _ ^ V V�H ^ ��` _ ^ T Y H W�_ P P H V�_ ��° P � ± V*H W W P ° P _ ± TBH P a P ° P _ ±
_B\ R t�¶ µ _ ^ T�V�H P V ^ _ ^ T.a*H V�_BT ^ H ^ `�_�° P � ± �*H Y ` ^ ° P _ ± ��H V�V�`�° P W ±
_B\ R t�� R _ ^ ` P H ^ VXT _ ^ `XT)H � ^�^ a�H P `�_�° Pc^c± W�H Y T.a*° P � ± W)H�W P a�° P � ±
_B\ R rG� � _ ^ `�_*H V W T _ ^ a ^ H ^ T ^ P H ` W�`�° Pc^c±n^ H W�a W�° Y a ± ��H ` PIY ° Pc^c±
_B\ R rG� t _ ^ `�_*H�T.��a _ ^ a ^ H � a�_ W)H�W�V�`�° Pc^c± a*H ` a�`*° Y W ±³P H P �XT�° P � ±
_B\ R rG� R _ ^ `�_*H a P T _ ^ a ^ H W Y a a�H ^ V�_�° Pc^c± �*H W�` ^ ° P�P�±³P H a Y `�° P � ±
_B\ R tI� � _X��� Y H�T�T.` _ � ��a*H YX^)P P H�T.VXT�° Pc^c±n^ H YX^ `*° P � ± W)H V W Y ° P � ±

��`



�������6�m�|	��d�¥�c:��I�6�I�����<�*/mqg·¸���º¹�
u��#����@¡,-��@)�z�.�<�6: �l,-�.���G/hqg� ¨ ��� PGY�» /�sdt�u|�"��,���� t � � R|¼ � � r � � � �<,<���*/J�6��������/|���012��34���65 �
�6,<���#H�M0� Em;���,<��/����A����;�,��G/J�I�X�j,<�I/�+��6�</�q4M0�.~8���A����@o�|1¡�j���½&��)@)�I/-u0~9�C�<�o,<�I&���E�E����*@��I@v�f	J�)�¢@����<�vq%�9���>H ^�Y u�H

��.~¾����:��I� �|;�;��I,9�6�I:��I� ·©q�¹�7u � ¨ q PIY » /Ds#t�u
M0� �)�>H��8�8� M0� �)�>H¿�0�8� M9�9�¬�|� �f1��8�0� �f	J�)� M9�9�¬�|� �f1��8�0� �f	J�)�
�XQI��S rG� R ��S R r�� R � Y ��H VXT � Y _*H a W � Y W�H Y Y PG^ � Pc^ _ P � Y
�XQI��S rG� t ��S R r�� t � Y V�H�T�W � Y TBH ` Y � Y T)H�T�` W Y H P _)TBH � _ a�H P
�XQI��S rG� R ��S R r�� t � ^�Y H Y a � ^)P H `�_ � ^)P H�T�V T.�*H�T V `�H V T P
�XQI��S rG� t ��S R r�� � � P V�H ^ T � P TBH V W � P T)H V ^ P ` � P T P P T�T
�XQI��S rG� t ��S R r�� R ^ a P H V�_ ^ a ^ H � ^ ^ a ^ H � V _ P H�T _X��H�T _XW
�XQI��S rG� � ��S R r�� t � Y*P H�W T � Y ^ H �XT � Y ^ H _BW T Y H ` V V�H ` V�a
�XQI��S r � R ��S�R t � R � ^ ��H _XW � ^ TBH Y T � ^ T)H Y � ^ T)H Y P `�H Y ^�Y
�XQI��S rG� t ��S R t�� R � Y a�H `�_ � PG^ H�W�` � PG^ H W W P _�H ` PGY H P P�P
�XQI��S t � t ��S R t�� R _XW W)H�W�W _X` P H ^ W _ ` P H W ^ P `*H a P _*H _ P V
�XQI��S t � t ��S R tD� � � ^ ��H V P � ^ W)H Y W � ^ _ ^�YX^ P a�� P aXT
�XQI��S rG� R �XQG��[ r � r ^ � ��H V P ^ ��_*H P ` ^ ���*H ` V ^�^ _ ^�P�P ^�^�Y
�XQI��S r � t �XQG��[ r � R ^�^ TBH _ Y ^ ^ TBH _BT ^�^ T)H ^�P P ` ^ P T ^ P ` Y
�XQI��S rG� � �XQG��[ r � t ^�^ W)H P V ^ ^ W)H Y�P ^�^ _�H�T�V P _ Y P � ^ P ��`
�XQI��S rG� R �XQG��[ r � R ^ ��_*H V W ^ � W)H Y W ^ ��_�H�T�V W�W�H�T W ^ H Y W�W
�XQI��S rG� t �XQG��[ r � t ^�^ `�H Y _ ^ ^ `�H Y�P ^�^ T)H�T Y PIY Y a�_*H ^ a�`
�XQI��S rG� R �XQG��[ r � t ^ �XW)H ��� ^ � W)H V ^ ^ � W�H ^ T V�H P�P W�H V ` V�H ^
�XQI��S t � t �XQG��[ t�� R ^ _X��H `�� ^ _�_*H ^ T ^ _ �*H�T�a _ P a � aXT _ ^�Y
�XQI��S rG� R �XQG��[ t�� R ^�Y Y H Y a P aXTBH P�P P a�V*H�T._ Y H PIY ` Y H P W._ Y H P V
�XQI��S rG� t �XQG��[ t�� R P a�_*H ` Y P a P H�T�W P a P H _ P ��H V W �*H P T ��H�W
�XQI� [ r � r ��S�� [ r���� ��V `�H�T.V �BT ^ H V�_ �XT ^ H�T�` W�a*H � W�_*H _ V Y
�XQI� [ r � R ��S�� [ r�� r ��` P H�T�T � `�V�H aXT ��`XT)H Y Y _ ^ H a � a�H _ _ P
�XQI� [ r � t ��S�� [ r�� R ��a�_*H � Y _ Y�Y H V�` _ Y�Y H VXW ���*H ^ ^ a�H a � ^
�XQI� [ r � r ��S�� [ r�� r ��`�_*H�W�V � `�a�H �XT ��`�a*H _X` a�H a�` `*H V ` PIY
�XQI� [ r � R ��S�� [ r�� R ��a V�H ^�^ _ Y ^ H ��_ _ Y ^ H P V a�H P ` T)H a�_ a�H P
�XQI� [ r � r ��S�� [ r � R ��a a�H ^�^ _ Y _*H a�� _ Y _�H a�_ Y H P � Y Y H Pc^ � Y H P�P
�XQI� [ t�� R ��S�� [ t�� R W Y _*H V�_ W���_*H�T Y W._ Y a�H ^ _ V*H V V TBH �
�XQI� [ t�� R ��S�� [ t � r ��� P H P a � ����H VXT ����� P T._ P V�V P ` Y
�XQI� [ t�� R ��S�� [ t � t � ^�P H _�_ � ^�Y H�W�` � ^ _ PG^�Y P P T P � Y
��S R t�� R ��S�� [ t�� R ^ WXTBH ^�^ ^ W TBH ��� ^ W�` P � a P _ V P _ Y
��S�R t �'� ��S�� [ t � t ^ _ ^ H�W�a ^ _ P H�T.� ^ _ � ^ _X` ^ �XT ^ _ Y
��S R t�� R ��S�� [ t � r ^�Y ��H Y ^ P a�a�H _ ` P a a P a P
��S R t�� R ��S�� [ t � t P a a�H � ^ P a�_*H�T.� P a�V ^ H�T�W _�H _X` ��H `
��S R rG� R ��S�� [ r � r ^ _X��H�W Y ^ _ ^ H ��_ ^ _ � ^�^ W ^ ��a ^ � Y
��S R rG� R ��S�� [ r � t ^ W P H Y ^ ^ _ a�H V�_ ^ W P ��H ^�Y ^ H V P ^ H `
��S R rG� R ��S�� [ r � R ^ _ ^ H�T�T ^ _ P H ��_ P T._ P T.a
��S R rG� t ��S�� [ r � t ^ _ Y H ` Y ^ ��a�H � W ^ _ P ��a*H ` _ ^ H Y _ ^
��S R rG� t ��S�� [ r � R ^ � ��H ^)P ^ � P H�T P W ^ H ` _)TBH�W
��S�R r � � ��S�� [ r � t ^ �XW)H ^ W ^ � ^ H P � ^ � W ^ W�V ^�Y�Y ^ W Y
��S R rG� R ��S�� [ r�� t ^ _X��H ^ W ^ _ ��H�W Y ^ _ � V�_�H ^ VBTBH ` V�_
��S R rG� R ��S�� [ r�� R ^ W Y H � W ^ _ a�H ^ _ P �*H _ PGY H V
��S R rG� t ��S�� [ r�� t ^ � ��H V W ^ � P H a�� ^ ��� P W ^ P _�_ P W Y
��S R rG� t ��S�� [ r�� R ^ _ Y H P a ^ ��`�H a�a ^�^ a ^ ^ T
��S R rG� t ��S�� [ r�� � ^ ��_*H Y ^ ^ � ^ H P � ^ ��� ^�Y _ ^�Y�Y�^ PIY

��a



�������6�h�|	�	����¥�c:��I�6�I�����<�*/�qg·¬���À¹�7uD�'���*@v,-��@)�z�.�<�6: ��,<�����I/hq%� ¨ ��� PIY�» /Ds#tDuj�"� ,7� � t ��� Rf¼ � � r _X� � ��,-���*/��6�������*/|���k12��34���65 �
�6,<���#H�M0� Em;���,<��/����A����;�,��G/J�I�X�j,<�I/�+��6�</�q4M0�.~8���A&D�)@)�cu8~9�C�<�v,��G&D��E�E�����@)�I@o�f	J�)�¢@����<�vq%�9���>H ^�Y u�H

#�.~Á�6�I:��I� �f;�;���,|�6�I:���� ·©q�¹�7u � ¨ q PGY�» /�sdtDu
M0���)�>H¿�0�j� M0� �)�>H��8�8� M9�f���7� �f	J�)� M9�f���7� �f	J���
� Q R tD� � �XQ�_IS t � t W ^ H a�V W ^ H a P ^ W�� ` ^ a�_ Y
� QG�DS t � t �XQ�_X[ tD� R W�a�H P W W�a*H _ Y ^ _ V ` ��_ Y�Y
� QG�DS r�� R �XQ�_X[ r � r W�V�H ^)P _ P V P
� QG�DS r � t �XQ�_X[ r � R W W)H ` ^ � P a�_
� QG�DS r�� R �XQ�_BQ r � t V V�H � Y V�V*H ^ _ P a P T P V Y�Y
� QG�DS r�� t �XQ�_BQ r � t VXW)H�T P V W�H V P P P T�W a�` Y
� QG�DS r�� � �XQ�_BQ r � t VXW)H _BT V W�H �BT � a�a � ^�Y
� QG�DS t � t �XQ�_BQ t��'� V a�H _ V V�a*H�T ^ ^ T._ P a Y�Y
� QG�DS t � t ��S*_�S tD� R W���H�T.� ^�Y�PGY
� QG��[ r � r �XQ�_B\ rI� � T Y H ^ _ T Y H Y W `BTc_X� `�` Y�Y
� QG��[ r � R �XQ�_B\ rI� r T Y H P V V�a*H a a T T.a � T.a Y�Y
� QG��[ r � t �XQ�_B\ rI� R T Y H P�P V�a*H a�_ T��XT�` Tc_ Y�Y
� QG��[ t�� R �XQ�_B\ t � r T���H ^ _ T.�*H _)T V ��V a V ^�Y�Y
� QG��[ t�� R � [�_IS t � r W�_*H _ � P a W�_
� QG��[ r � r � [�_IS rI��� W ^ H ` Y P _BT�V
� QG��[ t�� R �XQ�_B\ t � r T���H ^ _ V ��V a
�DS R t�� R �XQ�_B\ t � r V�_*H ^ T V��*H a V P V�_X� P V Y�Y
�DS R r�� t ��S*_ [ r � R WXTBH ^ _ � V�` `
�DS R r�� R ��S*_ [ r � r WXTBH ^�^ ^ aXT P
�DS R t�� R ��S*_ [ r � r WXTBH Y ` ^ W�` a
�DS R r�� � ��S*_ [ r � t W�V�H a�_ �XW._X�
�DS R r � R ��S*_ [ r � R W�V�H a ^ ^ W._ ^
�DS R t�� R ��S*_ [ t � r W�V�H � W ^ V�` P
�DS���[ r � r ��S*_X\ r � � V a�H � Y V�`*H ` V T Y ` � a ^�Y�Y
�DS���[ r � r ��S*_X\ r � r T Y H V Y T Y H W�a P a ^ � P T Y�Y
�DS���[ r�� � ��S*_X\ r � t T Y H � Y T Y H ^ ^ _X� P T _ P � Y
�DS���[ t � r ��S*_X\ tD� � T���H Y�P T.�*H ^�Y T ^�^ V `�` Y�Y
�DS���[ t � t ��S*_X\ tD� R T���H ^�Y VXW T�` T Y Y�Y

_ Y



�������6���7	J	J	����f+)�<�������6ªG�.�<�6� �¬,-�.�<�I/mq%� « ���¸/�sdt�u7���*@¬�DF�&D�6�<���������¸�����I,�� �6�G/hqgp0Â¸���¬�I�
u7�"��,e�I:�����3};*��,��6�>=2/>�-�.�<�I/IHl�¥�c:��D3
�6�I�����<�*/?qg·{�6�Ã¹�
u��#~8�������X���G@�,-��@���������:���,<�����G/iq"� � ¨ �6�©/�sdtDuD���%� &��<��,���� �<���*/��6�����I/?q|ÄeÅ����©/Ds#tDue���*@¸�DÆ'�I&��<�6: �i��E��z/�/��6� �
,<�����A&��B�DÇ?&D�����X�</vq4M0È4ÉÂ ����&�E rcÊ /<u��"��,h��,-���*/��C�<�6� �*/h�����>~0�I���{�<���v�DF�&D�6���G@{�I:�����3};*��,��6�>=¥���*@{�����v���%!#�%$���+)��� �6� ����ªI�.�<�6� �
�B@*@B3};���,<�C�>=K/J�<�����G/j����1¡��34�6��5��e��,�� �#H

#�.~Á�6�I:���� �f;*;��I,9�6�I:���� �
« Ë8�7« p Â Ë0�X� ¨ �X� ¨ · ÄeÅ M È4ÉÂ
M0���)�>H¿�0�8� M0� �)�>H �0�8� /�sdt /Ds#t ��� /�sdt /�sdt ¹� /�sdt &DE rGÊ /
�DS ^ t�� R �DS PIY [ r�� r ^ H P W*° P PD±n^ H P W�° P�PD± P H a�`�a ��H `�V*° P�P�± P H�W�W*° P PD± � P H `XW P H ^ ��° P PD±n^ H V�_�° 3 P � ±
�DS ^ t�� R �DS PIY [ t � r ��H V P ° P PD± �*H V P ° P�PD± _*H _ a ^ _*H `��*° P�P�± P H ^�Y ° P PD± � P H VXW P H Y�P ° P PD± P H V�`�° 3 P � ±
�DS ^ t�� R �DS P�P [ r�� r ^ H ` P ° P PD±n^ H ` P ° P�PD± TBH _BT P ��H P W�° P�P�± P H ^�Y ° P PD± � P H _ P P H Y ��° P PD± P H ^ `�° 3 P � ±
�DS ^ r � t �DS PIY [ r � R P H P T�° P � ± P H P T)° P � ± P H a�`�_ ^ H `��*° P�P�± P H ^)P ° P PD± � P H ` ` P H ^�Y ° P PD±n^ H�W�`�° 3 P � ±
�DS ^ r�� R �DS PIY [ r�� R P H P T�° P � ± P H P T)° P � ± _*H _BT ^ ^ H `��*° P�P�± P H PG^ ° P PD± � P H `XW P H P�P ° P PD± P H `�V�° 3 P � ±
� QG��[ r � R ��[)T-S r�� r P H P ��° Pc^c± P H P �*° PG^c± P W)H ^)P W TBH Y T)° P�P�±n^ H Y�Y ° P PD± � P H aXW P H `���° P PD± P H Y W*° 3 P � ±
� QG��[ r � R ��[X`DS r�� r `�H V ^ ° P PD± `*H V ^ ° P�PD± � P H�W P W W)H P T)° P�P�± P H ^)P ° P PD± � Y H VBT P H P�P ° P PD± P H ^ _�° 3 P _ ±
� QG��[ r � r ��[)T-S r � r ^ H _ `�° P PD±n^ H _X`*° P�PD± P W)H _ Y _ TBH P W�° P�P�±n^ H ^ W*° P PD± � P H a V P H�W�a�° P PD± `�H a���° 3 P _ ±
� QG��[ r � r ��[)T-S r�� � P H PG^ ° P PD± P H Pc^ ° P�PD± P W)H�W T�W `�H V ^ ° P�P�±n^ H a ^ ° P PD± � P H a�_ P H�W T�° P PD± `�H VXT�° 3 P _ ±
� QG��[ r � r ��[)T-S r�� R ��H�W P ° Pc^c± �*H W P ° PG^c± P W)H V WXT _*H a ^ ° P�P�± P H ^ W*° P PD± � P H a�_ P H ^�^ ° P PD± V�H V�V�° 3 P _ ±
� QG��[ t�� R ��[)T-S t � r V�H Y ��° Pc^c± V*H Y �*° PG^c± P W)H�T Y V TBH V��*° P�P�±n^ H ��`�° P PD± � ^ H V ` ^ H ����° P PD± P H ^ T�° 3 P � ±
� QG��[ t � R ��[X`DS t � r ^ H V Y ° Pc^c±n^ H V Y ° PG^c± � P H a�� ` W)H _ ^ ° P�P�± P H P `�° P PD± � P H ��_ P H P _�° P PD± P H ^ ��° 3 P _ ±
��[ ^ t�� � ��[)T�\ t ´ £ ��H _ P ° Pc^c± �*H _ P ° PG^c±n^�Y H�W��XW ��H � Y ° PG^.±n^ H ^ ��° Pc^c± _ Y H a Y ^ H Y W*° Pc^c± V�H `�a�° 3 P � ±
��[ ^ r�� R ��[)T�\ r�� R ^ H ` W*° Pc^c±n^ H `XW�° PG^c± P a�H _ `�_ `�H Y�Y ° P�P�±n^ H P V�° P PD± _ Y H _)T ^ H Y W*° P PD± TBH V�_�° 3 P _ ±
��[ ^ r�� R ��[)T�\ r�� r ��H P W*° Pc^c± �*H P W�° PG^c± P a�H�W�W P P H P V*° PG^.±n^ H `XT�° P PD± _ Y H _XV ^ H�T.��° P PD± P H Y�P ° 3 P � ±
��[ ^ r�� R ��[)T�\ r � r `�H�W�a�° Pc^c± `*H W�a*° PG^c± P a�H�Tc_X� P H�T Y ° PG^.± V�H a Y ° P PD± _ Y H _X� V�H�T P ° P PD±n^ H _�_�° 3 P � ±
��[ ^ r�� R ��[X` \ r�� R ^ H ^ V�° Pc^c±n^ H ^ V*° PG^c± ��_*H ��_X� W)H _ �*° P�P�± P H ^ a�° P PD± ��`*H V Y P H ^ ��° P PD± P H Y _�° 3 P _ ±
��[ ^ r�� r ��[)T�\ r�´m� _*H�W�a�° P PD± _�H W�a*° P�PD± P a�H _ ` � a�H `�a*° P�P�± ��H � P ° P PD± _ Y H W Y ^ H VXT�° P PD± a�H a W*° 3 P _ ±
��[ ^ r�� r ��[)T�\ r�� r ��H P W*° Pc^c± �*H P W�° PG^c± P a�H�W�W P P H P V*° PG^.± P H V�V�° P PD± _ Y H _Xa P H�W�`�° P PD± W)H `�_�° 3 P _ ±
��[ ^ r � r ��[)T�\ r�� r `�H�W�a�° Pc^c± `*H W�a*° PG^c± P a�H�Tc_X� P H�T Y ° PG^.± P H�W Y ° P PD± _ Y H _)T P H _ V�° P PD± W)H ^ a�° 3 P _ ±
��[ ^ r�� r ��[)T�\ r � � _*H �XT�° P PD± _�H �BT)° P�PD±n^�Y H Y�Y V ^ H PG^ ° PG^.± a�H `�a�° P PD± _ Y H _X� V�H _ ��° P PD±n^ H ^ `�° 3 P � ±
��[ ^ r�� r ��[X` \ r � � a�H ^ a�° P PD± a*H ^ a*° P�PD± ��_*H ��_Xa P H Y _�° PG^.± ��H Y�Y ° P PD± ��`*H V � ^ H VXT�° P PD±n^ H ^ W*° 3 P _ ±
��[ ^ r�� � ��[)T�\ r�� � ^ H ^ `�° Pc^c±n^ H ^ `*° PG^c± P a�H ` Y a P H ^ a*° PG^.±n^ H � P ° P PD± _ Y H W Y ^ H P `�° P PD± TBH ` W*° 3 P _ ±
��[ ^ r�� � ��[)T�\ r � � _*H �XT�° P PD± _�H �BT)° P�PD±n^�Y H Y�Y V ^ H PG^ ° PG^.±n^ H V�`�° P PD± _ Y H _)T P H�Tc_�° P PD± V�H P V�° 3 P _ ±
��[ ^ r�� � ��[)T�\ r � £ _*H�T Y ° PGY.± _�H�T Y ° PIY.±n^�Y H Y T ^ ^ H�T�W�° PG^.± P H�T Y ° Pc^c± _ Y H _XV ^ H V�a�° P PD± a�H _�_�° 3 P _ ±
��[ ^ r���� ��[X` \ r � � a�H ^ a�° P PD± a*H ^ a*° P�PD± ��_*H ` P P P H Y _�° PG^.± P H a W*° P PD± ��`*H V P P H�Tc_�° P PD± P H _ Y ° 3 P _ ±
��[ ^ t�� R ��[)T�\ r � r `�H�W�a�° Pc^c± `*H W�a*° PG^c± P a�H�Tc_X� P H�T Y ° PG^.±n^ H P _�° P PD± _ Y H a ^ ^ H Y `�° P PD± TBH�W T�° 3 P _ ±
��[ ^ t � R ��[)T�\ t � R P H�W ^ ° Pc^c± P H W ^ ° PG^c± P a�H�T.V ^ a�H ^ _�° P�P�± P H `�a�° P PD± _ Y H a ^ P H V�`�° P PD± V�H P�P ° 3 P _ ±
��[ ^ t�� R ��[)T�\ r � r W)H `�`�° Pc^c± W�H ` `*° PG^c±n^�Y H Y V P P H _ V*° PG^.± ��H V P ° P PD± _ Y H ` ` ��H _ `�° P PD± P H ^ ��° 3 P � ±
��[ ^ t�� R ��[)T�\ t � r ^ H `�V�° P � ±n^ H ` V*° P � ±n^�Y H ^ _)T P H�W�a*° PG^.± ��H ^�Y ° P PD± _ Y H `XW ��H P `�° P PD± P H PIY ° 3 P � ±
��[ ^ r�� � ��[)T�\ r � t P H Y V�° Pc^c± P H Y V*° PG^c± P a�H `�aBT V�H �XT)° P�P�±n^ H�W._�° P PD± _ Y H a � ^ H PG^ ° P PD± TBH�W�`�° 3 P _ ±
��[ ^ r�� t ��[)T�\ t�� R P H�W ^ ° Pc^c± P H W ^ ° PG^c± P a�H�T.V ^ a�H ^ _�° P�P�±n^ H � W*° P PD± _ Y H a V ^ H Y a�° P PD± TBH�W�`�° 3 P _ ±
��[ ^ r�� t ��[)T�\ t�� R P H�W ^ ° Pc^c± P H W ^ ° PG^c±n^�Y H Y�Y W a�H ^ _�° P�P�±n^ H�W ^ ° P PD± _ Y H a � ^ H ^ W*° P PD± TBH a�V�° 3 P _ ±
��[ ^ r�� t ��[)T�\ r�� t ^ H `�a�° Pc^c±n^ H ` a*° PG^c±n^�Y H ^ _ _ W)H a�_�° P�P�± P H�T.V�° P PD± _ Y H a Y P H V�_�° P PD± W)H V�`�° 3 P _ ±
��[ ^ r�� R ��[)T�\ r � r W)H `�`�° Pc^c± W�H ` `*° PG^c±n^�Y H Y V P P H _ V*° PG^.±n^ H Y _�° P PD± _ Y H a V P H aXT�° P PD± V�H a W*° 3 P _ ±
��[ ^ r � R ��[)T�\ r � R P H a�`�° Pc^c± P H a `*° PG^c±n^�Y H ^)PGY a�H�T.a*° P�P�± _*H _ Y ° P PD± _ Y H a�_ _*H Y�Y ° P PD± P H ��a�° 3 P � ±
��[ ^ r�� R ��[)T�\ t � r ^ H `�V�° P � ±n^ H ` V*° P � ±n^�Y H ^ _)T P H�W�a*° PG^.± W)H V P ° P PD± _ Y H a � W)H�W�V�° P PD± P H a ^ ° 3 P � ±
��[ ^ r�� R ��[X` \ t � r P H�W Y ° P � ± _�H ` P ° P � ± ��_*H aXT Y P H Y `*° PG^.± ��H�T.`�° P PD± ��a*H Y _ P H P T�° P PD± a�H ^ `�° 3 P W ±
��[ ^ tD�'� ��[)T�\ t � t ^ H �XT�° Pc^c±n^ H �BT)° PG^c±n^�Y H�W�VBT V�H ^ a*° P�P�±n^ H V�V�° P PD± _ ^ H Pc^ ^ H _�_�° P PD± `�H P `�° 3 P _ ±
�DS*_B\ r ��£ �DS PIY�] r�´ µ ��H P a�° P � ± �*H P a*° P � ± W)H P�P T W)H Y�P ° P�P�± P H P a�° P PD± T�W�H � Y P H P a�° P PD± P H `XT�° 3 P � ±
��[ _ [ t � r ��[)T�\ r�´m� _*H�W�a�° P PD± _�H W�a*° P�PD± P a�H ��` P a�H `�a*° P�P�± P H VXT�° P PD± `XT)H _X` P H � W*° P PD± W)H Y `�° 3 P _ ±
��[ _ [ r � t ��[)T�\ r�� R ^ H ` W*° Pc^c±n^ H `XW�° PG^c± P a�H _ `�_ `�H Y�Y ° P�P�± P H ��a�° P PD± `XT)H VBT P H � ^ ° P PD± _*H a P ° 3 P _ ±
��[ _ [ r � R ��[)T�\ r�� r ��H P W*° Pc^c± �*H P W�° PG^c± P a�H�W�W P P H P V*° PG^.± P H ` W*° P PD± `XT)H�T�W P H�T.V�° P PD± V�H�W P ° 3 P _ ±
��[ _ [ r � r ��[)T�\ r ��� ^ H ^ `�° Pc^c±n^ H ^ `*° PG^c± P a�H ` Y a P H ^ a*° PG^.± P H a W*° P PD± `XT)H�T P P H `���° P PD± V�H V ^ ° 3 P _ ±
��[ _ [ r � r ��[)T�\ r�´m� _*H�W�a�° P PD± _�H W�a*° P�PD± P a�H ��` P a�H `�a*° P�P�± P H�T Y ° P PD± `�`*H Y T P H �XT�° P PD± W)H P `�° 3 P _ ±
��[ _ [ r � r ��[)T�\ r�´m� _*H�W�a�° P PD± _�H W�a*° P�PD± P a�H _ ` � a�H `�a*° P�P�± P H � W*° P PD± `�`*H Y Y P H Y a�° P PD± _*H Y T�° 3 P _ ±
��[ _ [ r � r ��[X` \ r�´ � V�H `�`�° P PD± V*H ` `*° P�PD± ��_*H ^ T�W TBH ��V*° P�P�± P H P a�° P PD± T.a*H V�_ P H Y V�° P PD± a�H Y ^ ° 3 P W ±
��[ _ [ r � � ��[)T�\ r�´ £ W)H � P ° P PD± W�H � P ° P�PD± P a�H�W�W�` P H ^ _�° PG^.± _*H ^)P ° P PD± `�`*H Y ` ��H _BT�° P PD± P H ^ a�° 3 P � ±
��[ _ [ r � £ ��[)T�\ r�´�µ ^ H aXT�° P PD±n^ H aBT)° P�PD± P a�H ` ^�Y P H ^�^ ° PG^.± W)H � ^ ° P PD± `�`*H Y a _*H Y _�° P PD± P H _ V�° 3 P � ±
��[ _ [ r�� R ��[)T�\ r � r `�H�W�a�° Pc^c± `*H W�a*° PG^c± P a�H�Tc_X� P H�T Y ° PG^.± P H�W._�° P PD± `�a*H ^ W P H�W Y ° P PD± W)H _�_�° 3 P _ ±
��[ _ [ r�� r ��[)T�\ r � � _*H �XT�° P PD± _�H �BT)° P�PD±n^�Y H Y�Y V ^ H PG^ ° PG^.±n^ H P a�° P PD± `�a*H ^�Y P H _ ��° P PD± W)H Y W*° 3 P _ ±
��[ _ [ r � r ��[X` \ r � � a�H ^ a�° P PD± a*H ^ a*° P�PD± ��_*H ` P P P H Y _�° PG^.± P H ^ ��° P PD± ` Y H V ^ P H Y a�° P PD± `�H ` P ° 3 P W ±
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��[ _ [ r�� R ��[)T�\ t � r ^ H `�V�° P � ±n^ H `�V�° P � ±N^�Y H ^ _)T P H W�a*° PG^.± P H P a*° P�P�± a Y H � ` P H P `�° P PD± _�H Y `*° 3 P _ ±
��[ _ [ t�� � ��[)T�\ t ´ £ ��H _ P ° Pc^c± ��H _ P ° Pc^c±N^�Y H�W��XW �*H � Y ° PG^.± _*H ^ _�° P�P�± a Y H _Xa ��H `�a�° P PD± P H � P ° 3 P � ±
��[BW�[ r � r ��[)T�\ r�´ � _*H�W�a�° P PD± _*H�W�a�° P PD± P a�H _ ` � a*H ` a*° P�P�± P H � Y ° P�P�± P ` a�H�W�V P H Y W*° P PD± �*H a P ° 3 P _ ±
��[BW�[ r � � ��[)T�\ r�´ £ W)H � P ° P PD± W)H � P ° P PD± P a�H�W�W�` P H ^ _�° PG^.±n^ H ^ a*° P�P�± P ` a�H ` P P H `�a�° P PD± T)H Y Y ° 3 P _ ±
��[BW�[ r � r ��[)T�\ r���� ^ H ^ `�° Pc^c±n^ H ^ `�° Pc^c± P a�H ` Y a P H ^ a*° PG^.± P H ��_�° P�P�± P ` a�H P T P H ^ V�° P PD± _�H WXT)° 3 P _ ±
��[BW�[ r ��£ ��[)T�\ r ´ µ ^ H aXT�° P PD±n^ H aXT�° P PD± P a�H ` ^�Y P H ^ ^ ° PG^.±n^ H�T�T)° P�P�± P ` a�H ` ^ ^ H P�P ° P PD± T)H V Y ° 3 P _ ±
��[BW�[ t�� � ��[)T�\ t ´ £ ��H _ P ° Pc^c± ��H _ P ° Pc^c±N^�Y H�W��XW �*H � Y ° PG^.±n^ H ^ T)° P�P�± P a ^ H ^)P ^ H Y `�° P PD± V*H a a*° 3 P _ ±
� Q PIY�Z t ¶ µ �DS PIY�Z t�Í?Î P H a�V�° P � ± P H a�V�° P � ± W�H P T ^ �*H ^�Y ° P�P�± P H Y T)° P�P�± ����_*H�W._ P H Y V�° P PD± P H V V*° 3 P � ±
� Q PIY�Z r ¶ Î �DS PIY�Z r Í » P H a�V�° P � ± P H a�V�° P � ± W�H P T ^ �*H V ^ ° P�P�± P H ^�^ ° P�P�± ����_*H�W�W P H ^�^ ° P PD± P H a P ° 3 P � ±
�DS'T�\ r � r ��[)T�\ r�´m� _*H�W�a�° P PD± _*H�W�a�° P PD± P a�H ��` P a*H ` a*° P�P�± P H � ^ ° P�P�±N^ W P H a ^ P H Y T�° P PD± _�H Y �*° 3 P _ ±
�DS'T�\ r � � ��[)T�\ r�´ £ W)H � P ° P PD± W)H � P ° P PD± P a�H�W�W�` P H ^ _�° PG^.± P H ��a*° P�P�±N^ W P H�T.V P H P W*° P PD± _�H ^ W�° 3 P _ ±
�DS'T�U r ¶ £ ��[)T�U r Í µ ^ H a���° Pc^c±n^ H a���° Pc^c±N^�Y H Y V ` V*H Y �*° P�P�± P H a W�° P�P�±N^ W P H P a P H a ^ ° P PD± V*H�T�V*° 3 P _ ±
�DS'T�U r � £ ��[)T�U r � £ ^ H P V�° Pc^c±n^ H P V�° Pc^c± P a�H a�aBT W�H Y V*° P�P�± P H P `*° P�P�±N^ W P H�W�` P H P V�° P PD± _�H PGY ° 3 P _ ±
�DS'T�U r � £ ��[)T�U r � � ^ H _ `�° P PD±n^ H _ `�° P PD±N^�Y H PIY V _�H P W�° P�P�± P H ^ a*° P�P�±N^ W P H Y ^ P H Y a�° P PD± �*H ` P ° 3 P _ ±
�DS'T�U r ¶ µ ��[)T�U r ¶ µ P H Y�P ° Pc^c± P H Y�P ° Pc^c± P a�H a�V � V*H PGY ° P�P�± P H ^�Y ° P�P�±N^ W P H�T�T P H P _�° P PD± _�H Y V*° 3 P _ ±
�DS'T�U r ¶ µ ��[)T�U r Í Î ^ H a W*° Pc^c±n^ H a W*° Pc^c±N^�Y H Y ` P V*H a�_�° P�P�±n^ H � P ° P�P�±N^ W P H P T ^ H ^ T�° P PD± T)H a `*° 3 P _ ±
�DS'T�\ r ��£ ��[)T�\ r�´ µ ^ H aXT�° P PD±n^ H aXT�° P PD± P a�H ` ^�Y P H ^ ^ ° PG^.±n^ H P�P ° P�P�±N^ V ^ H aXT P H V Y ° P PD± W�H�T�`*° 3 P _ ±
�DS'T�\ t�� � ��[)T�\ t ´ £ ��H _ P ° Pc^c± ��H _ P ° Pc^c±N^�Y H�W��XW �*H � Y ° PG^.± P H�W��*° P�P�±N^ V Y H ^ W P H _ P ° P PD± _�H�T ^ ° 3 P _ ±
�DS'T�U t ´ £ ��[)T�U t ¶ µ P H PG^ ° Pc^c± P H PG^ ° Pc^c±N^�Y H ��a V W�H�T�a*° P�P�± P H _ V*° P�P�±N^ V ^ H Y�P P H _ P ° P PD± _�H�T�a*° 3 P _ ±
�DS'T�U r�´ µ ��[)T�U r ¶ Î P H ^�Y ° Pc^c± P H ^�Y ° Pc^c±N^�Y H _ Y _ V*H VBT)° P�P�± P H�T ^ ° P�P�±N^ V P H a�a P H V W*° P PD± W�H V ^ ° 3 P _ ±
�DS'T�U r ¶ Î ��[)T�U r Í » _*H ^�^ ° Pc^c± _*H ^�^ ° Pc^c±N^�Y H�W P T T)H V ^ ° P�P�± P H a�a*° P�P�±N^ V P H�W P P H aXT�° P PD± V*H V ^ ° 3 P _ ±
�DS'T�U t ¶ µ ��[)T�U t Í?Î _*H � W*° Pc^c± _*H � W*° Pc^c±N^�Y H�W ^ ` V*H�T Y ° P�P�± P H�T P ° P�P�±N^ V P H _BT P H V�a�° P PD± W�H V `*° 3 P _ ±
�DS'T�U r ��£ ��[)T�U r ��£ ^ H P V�° Pc^c±n^ H P V�° Pc^c±N^�Y H _ P _ W�H Y V*° P�P�± P H P �*° P�P�±N^ V ^ H _ � P H P�P ° P PD± �*H�T�V*° 3 P _ ±
� Q P�P�] r ��£ �DS P�P�] r�´ µ ^ H ^ _�° P � ±n^ H ^ _�° P � ± PGY H _�_ ^ �*H aBT)° P�P�± P H P `*° P�P�± ����_*H aXT P H P `�° P PD± P H Y a*° 3 P � ±
� Q P�PIZ r ¶ Î �DS P�PIZ r Í » P H�W�V�° P � ± P H�W�V�° P � ± PGY H _BT�` ^ H a `*° P�P�± P H V ^ ° P�P�± ��� V�H PG^ P H V P ° P PD± P H _X`*° 3 P � ±
� Q P�PIZ t ¶ µ �DS P�PIZ t�Í Î P H�W�V�° P � ± P H�W�V�° P � ± PGY H _BT�` ^ H V �*° P�P�± P H _ P ° P�P�± ��� V�H P _ P H _ Y ° P PD± P H ^ a*° 3 P � ±
� Q PG^.] r � £ �DS PG^.] r�´�µ P H V ^ ° P � ± P H V ^ ° P � ± P _*H _ a P �*H ^�P ° P�P�± P H Y�P ° P�P�± ����_*H ` Y P H Y�P ° P PD± V*H P a*° 3 P _ ±
� Q PG^�Z t ¶ µ �DS PG^�Z t�Í Î P H ^ ��° P � ± P H ^ ��° P � ± P _*H�W P V ^ H ^ _�° P�P�± P H P �*° P�P�± ����_*H `�V P H P ��° P PD± V*H a Y ° 3 P _ ±
� Q PG^�Z r ¶ Î �DS PG^�Z r Í » P H ^ ��° P � ± P H ^ ��° P � ± P _*H�W P T ^ H W�_�° P�P�± P H � Y ° P�P�± ����_*H `�V P H � Y ° P PD± T)H aXW�° 3 P _ ±
�DS�`�S r � R ��[X`DS r � r `�H V ^ ° P PD± `�H V ^ ° P PD± � P H�W P W W�H P T)° P�P�± P H P �*° P�P�±N^ W Y H a�a P H Y _�° P PD± P H P V*° 3 P _ ±
�DS�`X\ r � r ��[X` \ r�´m� V�H `�`�° P PD± V�H `�`�° P PD± ��_*H ^ T�W T)H � V*° P�P�± P H � Y ° P�P�±N^ W P H�T�W P H P V�° P PD± a*H ` V*° 3 P W ±
��[BW�[ r ��£ ��[)T�\ r�´ µ ^ H aXT�° P PD±n^ H aXT�° P PD± P a�H ` ^�Y P H ^ ^ ° PG^.± P H _ ^ ° P�P�± _ a P H Y T P H Y `�° P PD± �*H ` a*° 3 P _ ±
��[XV ] t ´ £ ��[)T�U r ¶ µ P H Y�P ° Pc^c± P H Y�P ° Pc^c± P a�H a�V � V*H PGY ° P�P�± ��H Y V*° P�P�± W._ ^ H V Y ^ H a ^ ° P PD± P H Y _�° 3 P � ±
��[XV ] r � r ��[)T�U r�´m� P H ` ^ ° Pc^c± P H ` ^ ° Pc^c± P a�H a�a Y _�H P `*° P�P�±n^ H Y �*° P�P�± W._X��H Y�P P H a�`�° P PD± T)H YX^ ° 3 P _ ±
��[XV ] r�´m� ��[)T�U r ¶ £ P H P W*° Pc^c± P H P W*° Pc^c± P a�H a�V P W�H PGY ° P�P�±n^ H P `*° P�P�± W._X��H�T�T ^ H PIY ° P PD± T)H _XV*° 3 P _ ±
��[XV ] r � � ��[)T�U r ��£ ^ H P V�° Pc^c±n^ H P V�° Pc^c± P a�H a�aBT W�H Y V*° P�P�± P H a Y ° P�P�± W._ _*H�W Y P H `�V�° P PD± V*H W�a*° 3 P _ ±
��[XV ] r ¶ £ ��[)T�U r Í µ ^ H a���° Pc^c±n^ H a���° Pc^c±N^�Y H Y V ` V*H Y �*° P�P�± ��H P `*° P�P�± W._ _*H�T�W ��H P ��° P PD± P H PGY ° 3 P � ±
��[XV ] r ¶ µ ��[)T�U r Í?Î ^ H a W*° Pc^c±n^ H a W*° Pc^c±N^�Y H Y ` P V*H a�_�° P�P�±n^ H P T)° P�P�± W._BW)H V�_ ^ H P _�° P PD± T)H W ^ ° 3 P _ ±
��[XV ] r�´ £ ��[)T�U t ¶ µ P H PG^ ° Pc^c± P H PG^ ° Pc^c±N^�Y H ��a V W�H�T�a*° P�P�±n^ H ^ a*° P�P�± W�� `�H `�V ^ H ^�Y ° P PD± T)H _Xa*° 3 P _ ±
��[XV ] r ¶ Î ��[)T�U r Í » _*H ^�^ ° Pc^c± _*H ^�^ ° Pc^c±N^�Y H�W P T T)H V ^ ° P�P�±n^ H a Y ° P�P�± W�� V�H �XT ^ H `XT�° P PD± a*H V V*° 3 P _ ±
��[XV ] r ´�µ ��[)T�U r ¶ Î P H ^�Y ° Pc^c± P H ^�Y ° Pc^c±N^�Y H _ Y _ V*H VBT)° P�P�±n^ H _ ^ ° P�P�± W�� a�H�T Y ^ H ��_�° P PD± T)H aXW�° 3 P _ ±
��[XV ] t � r ��[)T�U r�� � ^ H _ `�° P PD±n^ H _ `�° P PD±N^�Y H PIY V _�H P W�° P�P�±n^ H Y�P ° P�P�± W._)TBH ^ T P H V�a�° P PD± W�H a�_�° 3 P _ ±
��[XV ] r � £ ��[)T�U r�´�µ ^ H ^ `�° Pc^c±n^ H ^ `�° Pc^c±N^�Y H ��` ^ W�H�T T)° P�P�±n^ H ��V*° P�P�± W._ Y H a�_ ^ H � P ° P PD± T)H ` a*° 3 P _ ±
��[XV ] t�� � ��[)T�U r�´ £ ^ H�T.V�° Pc^c±n^ H�T.V�° Pc^c±N^�Y H ��` � _�H `BT)° P�P�± P H�T.V*° P�P�± W._ ^ H�W ^ P H�Tc_�° P PD± W�H a ^ ° 3 P _ ±
��[XV ] t ¶ µ ��[)T�U t�Í?Î _*H � W*° Pc^c± _*H � W*° Pc^c±N^�Y H�W ^ ` V*H�T Y ° P�P�± P H Y `*° P�P�± W�� a�H V�` P H Y T�° P PD± �*H W�`*° 3 P _ ±
��[XV ] r�� r ��[)T�U r�´m� P H ` ^ ° Pc^c± P H ` ^ ° Pc^c±N^�Y H _ Y T _�H P `*° P�P�± P H P a*° P�P�± W._X��H ��_ P H P V�° P PD± �*H a�_�° 3 P _ ±
��[XV ] r���� ��[)T�U r ��£ ^ H P V�° Pc^c±n^ H P V�° Pc^c±N^�Y H _ P _ W�H Y V*° P�P�± P H � W�° P�P�± W._ _*H V�` P H � ^ ° P PD± _�H _X`*° 3 P _ ±
��[XV ] r � r ��[)T�U r���� ^ H _ `�° P PD±n^ H _ `�° P PD±N^�Y H _ `XW _�H P W�° P�P�± P H�T P ° P�P�± W._Xa�H P _ P H _�_�° P PD± _�H `BT)° 3 P _ ±
�DS�aXU r ´ µ ��[)T�U r ¶ Î P H ^�Y ° Pc^c± P H ^�Y ° Pc^c±N^�Y H _ Y _ V*H VBT)° P�P�± P H Y V*° P�P�± W�W�V�H ^ W P H Y ^ ° P PD± �*H _XV*° 3 P _ ±
�DS�aXU r ¶ Î ��[)T�U r Í » _*H ^�^ ° Pc^c± _*H ^�^ ° Pc^c±N^�Y H�W P T T)H V ^ ° P�P�± P H�Tc_�° P�P�± W�WXTBH V Y P H�T.��° P PD± W�H ` Y ° 3 P _ ±
�DS�aXU t ¶ µ ��[)T�U t�Í?Î _*H � W*° Pc^c± _*H � W*° Pc^c±N^�Y H�W ^ ` V*H�T Y ° P�P�± P H a�V*° P�P�± W�V Y H a P P H a�_�° P PD± V*H W��*° 3 P _ ±
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M0���)�>H¿�0�8� M0�����>H �0�j� /Ds#t /�sdt ��� /�sdt /Ds#t ¹� /Ds#t &DE rcÊ /
�DS�� [ r�� R �DS PIY \ r � r `*H ` P ° PG^c± `*H ` P ° PG^.± ^ H _ V Y _*H a���° P PD±n^ H Y ^ ° P PD± � V�H Y W ^ H Y�P ° P PD± _�H PGY ° 3 P � ±
�DS�� [ r�� R �DS P�P \ r � r W�H V `*° PG^c± W�H V `*° PG^.± TBH ` ^ ` ��H ` Y ° P PD± P H�W P ° P PD± �XW)H _ a P H�W Y ° P PD± P H�T�a*° 3 P � ±
�DS�� [ r�� R �DS PG^ \ r � r �*H�T�a*° PG^c± �*H�T�a*° PG^.± P�P H a Y ` ��H PG^ ° P PD± P H ^ ��° P PD± �XW)H Y ` P H ^�^ ° P PD± a*H VBT)° 3 P _ ±
�DS�� [ r � R ��[)T.[ t � r P H VXW�° PG^c± P H VXW�° PG^.± P T)H a ^ ` a�H�T�T�° P PD±n^ H _XW*° P PD± ��_*H _ a ^ H ^ V�° P PD± a*H `XW�° 3 P _ ±
�DS�� [ r�� R ��[)T.[ r � r ^ H V `*° PG^c±n^ H V `*° PG^.± P `*H YX^ W a�H�W�a�° P PD± P H a�_�° P PD± ��_*H _ a P H ` W*° P PD± T)H a V*° 3 P _ ±
�DS�� [ r�� R ��[X`�[ t � r P H P a*° PG^c± P H P a*° PG^.± ���*H � P � TBH P W*° P PD± P H�T.a�° P PD± � ��H Y ` P H V W*° P PD± P H W�_�° 3 P _ ±
�DS�� [ r�� R ��[X`�[ r � r P H W��*° PG^c± P H W��*° PG^.± ���*H �BT�W TBH Y T�° P PD± P H P V�° P PD± � ��H Y T P H Y a�° P PD± P H Y*P ° 3 P _ ±
�DS�� [ r�� r �DS PIY \ r � � P H V ^ ° P � ± P H V ^ ° P � ± ^ H�W Y T V�H ^ ��° P PD± P H V P ° P PD± � V�H P T P H V P ° P PD± �*H ^ T)° 3 P � ±
�DS�� [ r�� r �DS P�P \ r � � P H Y a*° P � ± P H Y a*° P � ± TBH `�V � _*H `�`�° P PD± P H P a�° P PD± �XW)H V P P H P `�° P PD± P H _ P ° 3 P � ±
�DS�� [ r�� r ��[)T.[ r � � W�H Y*P ° PG^c± W�H Y*P ° PG^.± P `*H Pc^ � P H ^�^ ° Pc^c± _*H�T�W*° P PD± ��_*H�W�a _*H V���° P PD± P H a `*° 3 P � ±
�DS�� [ r�� r ��[)T.[ r�� r P H Y T)° PG^c± P H Y T)° PG^.± P `*H _BW P a�H aXT�° P PD± P H�W�V�° P PD± ��_*H�W�V P H ��`�° P PD± W�H�T P ° 3 P _ ±
�DS�� [ r � r ��[X`�[ r � � �*H a Y ° PG^c± �*H a Y ° PG^.± ���*H _BW P a�H Y�P ° P PD±n^ H ` ^ ° P PD± � ��H P T ^ H�T�W*° P PD±N^ H W�_�° 3 P _ ±
�DS�� [ r�� r ��[Xa�[ r � � �*H Y �*° PG^c± �*H `BT)° PG^.± _ �*H ` a�_ V�H a�`�° P PD± P H�T.a�° P PD± � ^ H ^ T P H �XT�° P PD± _�H _XV*° 3 P W ±
�DS�� [ t�� R �DS PIY \ t � r �*H Pc^ ° PG^c± �*H Pc^ ° PG^.± _*H a ^ ` _*H `�`�° P PD± P H Y _�° P PD± � V�H Y _ P H Y ^ ° P PD± P H V ^ ° 3 P � ±
�DS�� [ t�� R ��[)T.[ r � r ^ H V `*° PG^c±n^ H V `*° PG^.± P `*H YX^ W a�H�W�a�° P PD± P H ^ W*° P PD± ��_*H�T ^ P H P a�° P PD± W�H Pc^ ° 3 P _ ±
�DS�� [ t�� R ��[)T.[ t�� R P H Y `*° P � ± P H Y `*° P � ± P `*H V ��a V�H ` P ° P PD± P H V ^ ° P PD± ��_*H V�V P H V Y ° P PD± V*H _X`*° 3 P _ ±
�DS�� [ r���� �DS PIY \ r ��£ P H ^�Y ° P � ± P H ^�Y ° P � ± _*H a�V�_ TBH a W*° P PD± ��H�W���° P PD± � V�H Y W ��H�W P ° P PD± W�H W�a*° 3 P � ±
�DS�� [ r���� �DS P�P \ r ��£ T)H VBT)° PG^c± T)H VBT)° PG^.± PIY H � ^ a V�H ^ V�° P PD±n^ H V W*° P PD± �XW)H�W Y ^ H V���° P PD±N^ H _BW�° 3 P � ±
�DS�� [ r���� ��[)T�Q r � r ^ H Y Y ° PG^c±n^ H Y Y ° PG^.± P �*H Y a Y TBH V�_�° P PD± P H P T�° P PD± �XW)H ^�^ P H P�P ° P PD± T)H ` ^ ° 3 P _ ±
�DS�� [ r ��� �DS PG^ \ r���£ W�H Y a*° PG^c± W�H Y a*° PG^.± P _�H _ Y T W)H ^ V�° P PD±n^ H P a�° P PD± �XW)H Y a ^ H P T�° P PD± P H ��_�° 3 P � ±
�DS�� [ r�� � ��[)T.[ r � £ �*H W�_�° PG^c± �*H W�_�° PG^.± P `*H _ ^ W P H _�_�° Pc^c± TBH�W�V�° P PD± ��_*H V�a TBH ^ a�° P PD± �*H YX^ ° 3 P � ±
�DS�� [ r�� � ��[)T.[ r�� � `*H ^ T)° P�PD± `*H ^ T)° P�P�± P `*H W�� P P H ^ T�° Pc^c±n^ H _ ��° P PD± ��_*H V�` ^ H Y `�° P PD± `*H W P ° 3 P _ ±
�DS�� [ r�� � ��[X`�[ r � £ ^ H Pc^ ° PG^c±n^ H Pc^ ° PG^.± ���*H�T T.` P H Y T�° Pc^c± W)H Y T�° P PD± � ��H ^ T _*H ` W*° P PD± _�H � �*° 3 P _ ±
�DS�� [ r�� � ��[X`�[ r�� � V*H W�V*° P�PD± V*H W�V*° P�P�± ���*H ` �XT a�H ^ W*° P PD± P H V ^ ° P PD± � ��H ^ V P H _ Y ° P PD± P H ^ _�° 3 P _ ±
�DS�� [ r�� � ��[Xa�[ r � £ P H �XW�° PG^c±n^ H � ^ ° PG^.± _�_�H ^ _ P `�H ^ T�° P PD± ��H�W T�° P PD± � ^ H ��V ^ H Y�P ° P PD± V*H � ^ ° 3 P W ±
�DS�� [ r���� ��[ PIY [ r ��£ a*H P a*° P�PD± P H P `*° PG^.± W P H V a Y V�H V P ° P PD±n^ H�W�a�° P PD± � P H�Tc_ P H a ^ ° P PD±N^ H ` V*° 3 P W ±
�DS�� [ r���� ��[ P�P [ r ��£ W�H�T T)° P�PD± V*H ` V*° P�P�± W T)H P ` P W)H _ ^ ° P PD± P H a P ° P PD± � P H � Y P H�W Y ° P PD± P H ^ a*° 3 P W ±
�DS�� [ r ��� ��[ PG^ [ r ��£ W�H�T ^ ° P�PD± V*H Y Y ° P�P�± V P H ��_BT _*H _ V�° P PD± P H ��V�° P PD± � Y H aXT P H ^)P ° P PD± V*H ` `*° 3 P V ±
�DS�� [ r � t ��[)T.[ r � t �*H a�_�° PG^c± �*H a�_�° PG^.± P T)H aXW�` _*H ��a�° P PD± P H ^ `�° P PD± �XW)H Y a P H ^ _�° P PD± W�H � `*° 3 P _ ±
�DS�� [ r � t ��[)T.[ r�� R �*H `BT)° PG^c± �*H `BT)° PG^.± P `*H P `�` TBH P W*° P PD± P H _ P ° P PD± �XW)H Y V P H ��V�° P PD± W�H�T�`*° 3 P _ ±
�DS�� [ r�� R �DS PIY \ r � r W�H ` a*° PG^c± W�H ` a*° PG^.± ^ H _ a Y _*H `�V�° P PD± P H ^ W*° P PD± � V�H�T P P H ^ _�° P PD±N^ H W��*° 3 P � ±
�DS�� [ r�� R ��[)T.[ r�� r P H Y T)° PG^c± P H Y T)° PG^.± P `*H _BW P a�H aXT�° P PD± P H _ P ° P PD± �XW)H Y W P H ^ _�° P PD± W�H P _�° 3 P _ ±
�DS�� [ r�� R ��[)T.[ r�� t _�H a P ° PG^c± _�H a P ° PG^.± P `*H�T��XT _*H P _�° P PD± P H `�V�° P PD± �XW)H Y ^ P H ` P ° P PD± T)H ^ V*° 3 P _ ±
�DS�� [ r�� R ��[X`�[ r�� t _�H Y V*° PG^c± _�H Y V*° PG^.± ���*H aXW�a ��H Y V�° P PD± P H ^ `�° P PD± � ��H�W�` P H ^ W*° P PD± P H PGY ° 3 P _ ±
�DS�� [ r � r �DS PIY \ r�� � _�H ^ �*° PG^c± _�H ^ �*° PG^.± _*H a�_X� V�H ^ V�° P PD± P H V���° P PD± � V�H�W�a P H V Y ° P PD±N^ H W W�° 3 P � ±
�DS�� [ r � r �DS P�P \ r � � ^ H V `*° PG^c±n^ H V `*° PG^.± PIY H � P � _*H `�`�° P PD± P H P `�° P PD± � V�H Y ^ P H P W*° P PD± P H Y T)° 3 P � ±
�DS�� [ r � r ��[)T.[ r � r �*H � V*° PG^c± �*H � V*° PG^.± P `*H � ��` a�H�T�W*° P PD± P H _ Y ° P PD± �XW)H ^�Y P H ��_�° P PD± W�H V P ° 3 P _ ±
�DS�� [ r � r ��[)T.[ r�� r P H Y T)° PG^c± P H Y T)° PG^.± P `*H _BW P a�H aXT�° P PD± P H ��_�° P PD± �XW)H P a P H P `�° P PD± _�H ` `*° 3 P _ ±
�DS�� [ r � r ��[)T.[ r���� `*H ^ T)° P�PD± `*H ^ T)° P�P�± P `*H W�� P P H ^ T�° Pc^c± _*H ^)P ° P PD± �XW)H P ` ��H V Y ° P PD± P H _X`*° 3 P � ±
�DS�� [ r � r ��[X`�[ r���� V*H W�V*° P�PD± V*H W�V*° P�P�± ���*H ` �XT a�H ^ W*° P PD±n^ H�W T�° P PD± � ��H�T ^ ^ H ^�^ ° P PD± P H aBT)° 3 P _ ±
�DS�� [ r � r ��[Xa�[ r���� _�H�T�a*° P�PD± V*H `BT)° P�P�± _�_�H ^ T�T V�H a�a�° P PD± P H VXT�° P PD± � ^ H�T.a P H Y _�° P PD± �*H ^ V*° 3 P W ±
�DS�� [ r�� t ��[)T.[ r � R �*H�T�`*° PG^c± �*H�T�`*° PG^.± P `*H Y W�W TBH Y a�° P PD±n^ H ^ _�° P PD± �XW)H ^ � ^ H P V�° P PD± a*H � Y ° 3 P _ ±
�DS�� [ r�� t ��[X`�[ r � R ^ H P �*° PG^c±n^ H P �*° PG^.± ���*H � aXT W)H P a�° P PD± P H�W�W*° P PD± � ��H�T.V P H _ `�° P PD± P H �BT)° 3 P _ ±
�DS�� [ r � R �DS PIY \ r � r W�H ` a*° PG^c± W�H ` a*° PG^.± _*H aXT Y _*H `�V�° P PD± P H ^ V�° P PD± � V�H V P P H ^ W*° P PD± P H a `*° 3 P � ±
�DS�� [ r � R ��[)T.[ r � r ^ H V `*° PG^c±n^ H V `*° PG^.± P `*H YX^ W a�H�W�a�° P PD± P H ^ _�° P PD± �XW)H ^ W P H P `�° P PD± W�H Y a*° 3 P _ ±
�DS�� [ r � R ��[)T.[ r � r �*H � V*° PG^c± �*H � V*° PG^.± P `*H � ��` a�H�T�W*° P PD± P H�T.`�° P PD± �XW)H ^�^ P H�T P ° P PD± T)H P �*° 3 P _ ±
�DS�� [ r � R ��[)T.[ r�� R T)H Y �*° PG^c± T)H Y �*° PG^.± P `*H ` ^ _ V�H V�_�° P PD± P H P _�° P PD± �XW)H P T P H P�P ° P PD± _�H _ _�° 3 P _ ±
�DS�� [ r � R ��[X`�[ r � r ^ H Y `*° PG^c±n^ H Y `*° PG^.± ���*H�T P T TBH ^�Y ° P PD± P H P ��° P PD± � ��H�Tc_ P H Y `�° P PD± a*H�T P ° 3 P W ±
�DS�� [ t � r �DS PIY \ t�� � ^ H V�_�° P � ±n^ H V�_�° P � ± W)H Y _ P V�H ��_�° P PD± P H `�`�° P PD± �BTBH _ � P H `�`�° P PD±N^ H aBT)° 3 P � ±
�DS�� [ t � r �DS P�P \ t�� � P H�T�W�° P � ± P H�T�W�° P � ± PIY H � ` W _*H a�`�° P PD± P H ����° P PD± � V�H `�� P H ����° P PD± P H ^ �*° 3 P � ±
�DS�� [ t � r ��[)T.[ t�� � P H a�_�° P � ± P H a�_�° P � ± P `*H�T�`�` P H ��V�° Pc^c± TBH PG^ ° P PD± �XW)H a�_ TBH Y T�° P PD±N^ H ` �*° 3 P � ±
�DS�� [ t � r ��[X`�[ t � � P H P V*° P � ± P H P V*° P � ± ���*H a a ^ a�H ` ^ ° P PD± _*H ��a�° P PD± ��_*H _ ^ _*H � W*° P PD± �*H ` Y ° 3 P _ ±
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M0� �)�>H �0�8� M0�����>H �0�j� / s#t / sdt ��� / sdt / s#t ¹� / sdt &�E r Ê /
�DS�� [ t � r ��[Xa�[ t�� � V*H a V*° PG^c± TBH�W Y ° PG^.± _�_�H �BT.` TBH _XW*° P PD±N^ H `XW�° P�PD± ����H _XW ^ H V ^ ° P�P�± `�H PIY ° 3 P W ±
�DS�� [ t � r ��[ PIY [ t�� � _�H � V*° PG^c± _*H a W�° PG^.± W P H�T�`�� _*H V W*° P PD± P H a �*° P�PD± � ^ H ` Y P H V `*° P�P�±N^ H _BT�° 3 P W ±
�DS*_X[ r � r �DS PIY \ r � � P H V ^ ° P � ± P H V ^ ° P � ± ^ H�W Y T V�H ^ ��° P PD± P H P a*° P�PD± T P H `�� P H P `*° P�P�±N^ H _ P ° 3 P � ±
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�DS�W ] r�´m� _ [BW ] r ¶ £ �*H PGY ° PG^c± P H a V*° P � ± P � V�H V�a�� T)H W P ° PG^c±n^ H _BW�° PG^.± W._*H VXT �*H�T._�° P�P�± P H P �*° 3 P ` ±
�DS�W ] r�´ £ _XQcW ] r ��£ `*H Y T)° PG^c± P H ��_�° P � ± PIY W)H _ a�` V*H � V*° PG^c± W�H V ^ ° P�P�± V���H _XW �*H ^ _�° P�P�±n^ H ^�^ ° 3 P T ±
�DS�W ] r�´ £ _ [BW ] r ¶ µ �*H P a*° PG^c±n^ H Y Y ° P � ± P � V�H�T.V�� `*H `�_�° PG^c±n^ H � V*° PG^.± W._*H�T Y �*H V�_�° P�P�± P H PIY ° 3 P ` ±
�DS�W ] r�´ µ _XQcW ] r ��£ `*H Y T)° PG^c± P H ��_�° P � ± PIY W)H _ a�` V*H � V*° PG^c± `*H �XW�° P�P�± V�_*H Y _ _�H ` P ° P�P�± ��H ^ a*° 3 P T ±
�DS�W ] r ´ µ _ [BW ] r ¶ Î �*H ^�Y ° PG^c± P H a a*° P � ± P � V�H `�V Y P H Y*P ° P � ± �*H a P ° PG^.± W�W)H P�P V*H Y `*° P�P�± P H ` P ° 3 P ` ±
�DS�W ] r ��£ _XQcW ] r ��£ `*H Y T)° PG^c± P H ��_�° P � ± PIY W)H _ a�` V*H � V*° PG^c± W�H ^ a*° P�P�± V�_*H P W �*H Y W�° P�P�±n^ H Y a*° 3 P T ±
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�DS'T�Q r�� t _ [)T�Q r � R W�H _ _�° PG^c± P H a Y ° P � ± P a P H `�`�` ^ H ^ a*° PG^c± P H W�a*° PG^.± W._*H ^ V _�H _ _�° P�P�± W)H ��a*° 3 ^)PD±
�DS'T�Q r�� R _XQ.T�Q r � t P H a ^ ° PG^c±n^ H Y `*° PG^.± P W�a�H ` P _ P H P a*° PG^c± W�H ^�Y ° P�P�± V���H a Y _�H Y �*° P�P�± P H ^)P ° 3 P a ±
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^�Y*P H�W���` W�H W ^ ° 3 P _ ± V�H aXT�° 3 P _ ± ��H V�V�° 3 P _ ± W)H�T ^ ° 3 P _ ± TBH P V*° 3 P W ± ^ H _ ^ ° 3 P _ ± W�H _)T)° 3 P _ ± `�H�W ^ ° 3 P _ ± `*H a ^ ° 3 P W ± V*H �BT)° 3 P _ ±
^ V P H a�a�a �*H ` V*° 3 P _ ± _*H `�V�° 3 P _ ±n^ H�W�W*° 3 P _ ± _*H Y�P ° 3 P _ ± _*H a�V*° 3 P W ± P H V�`�° 3 P _ ± �*H ` �*° 3 P _ ± W)H a P ° 3 P _ ± V*H ^ ^ ° 3 P W ± _�H W ^ ° 3 P _ ±
��_ Y H�W�a�a ^ H VBT)° 3 P _ ± ��H �XT�° 3 P _ ± P H�T�T�° 3 P _ ±n^ H�T.a*° 3 P _ ± ��H _ ^ ° 3 P W ± P H P V�° 3 P _ ± ^ H V V*° 3 P _ ± _*H Y `�° 3 P _ ± _�H � P ° 3 P W ± �*H P `*° 3 P _ ±
_�_ ^ H�T�T.a P H `�_�° 3 P _ ±n^ H � ^ ° 3 P _ ± P H ^)P ° 3 P _ ± P H a��*° 3 P _ ±Ì^ H ��_�° 3 P W ± TBH a�`�° 3 P W ± P H `�_�° 3 P _ ± ^ H ` Y ° 3 P _ ± ^ H aBT)° 3 P W ±n^ H ^ ^ ° 3 P _ ±
W T�W)H V PG^ P H ^ V*° 3 P _ ± P H�W�a�° 3 P _ ± `�H � Y ° 3 P W ± P H � ^ ° 3 P _ ± P H V Y ° 3 P W ± W)H _XW*° 3 P W ± P H ^ V*° 3 P _ ± P H a ^ ° 3 P _ ± ^ H Y _�° 3 P W ± P H W�_�° 3 P _ ±
Tc_X`�H ^ a�V `*H V�_�° 3 P W ± P H Y `�° 3 P _ ± W)H V�V�° 3 P W ± a�H Y ^ ° 3 P W ± P H Y a*° 3 P W ± ��H�T ^ ° 3 P W ± `*H V �*° 3 P W ± P H � Y ° 3 P _ ± P H _ Y ° 3 P W ± P H Y T)° 3 P _ ±
aXT ^ H�T.`�_ W�H ` `*° 3 P W ± TBH ��`�° 3 P W ± ��H ` W*° 3 P W ± V�H P W�° 3 P W ± TBH _ ^ ° 3 P V ± ^ H�W���° 3 P W ± W�H ` a*° 3 P W ± `�H `�`�° 3 P W ± a*H W P ° 3 P V ± T)H �XW�° 3 P W ±
PG^ V�_*H V ^�Y _�H Y*P ° 3 P W ± W)H Y ^ ° 3 P W ±n^ H V ^ ° 3 P W ± _*H P `*° 3 P W ± W)H Y �*° 3 P V ± P H�T P ° 3 P W ± _�H Y Y ° 3 P W ± V�H Y ^ ° 3 P W ± V*H _)T)° 3 P V ± W�H Y �*° 3 P W ±
P V�_ _*H Y�Y W ^ H�T ^ ° 3 P W ± ��H _ P ° 3 P W ± P H�T�T�° 3 P W ±n^ H `�_�° 3 P W ± ��H _ P ° 3 P V ± P H P V�° 3 P W ± ^ H�T P ° 3 P W ± _*H Y a�° 3 P W ± _�H _ Y ° 3 P V ± �*H _ _�° 3 P W ±
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��� t�� � r � t r � R r � r t�� R r � t r � R r � r t�� R t � tY H PIY Y W�H Y*P ° 3 P V ± `�H P _�° 3 P _ ± ��H Y�P ° 3 P _ ± a�H _ ^ ° 3 P ` ± ��H `�_�° 3 P _ ± P H V Y ° 3 P � ± ��H Y�P ° 3 P _ ± W)H ��a�° 3 P T ± P H�T ^ ° 3 P _ ±n^ H W W�° 3 P T ±

Y H P � Y ^ H � Y ° 3 P W ± P H V���° 3 P � ± W)H ^ W*° 3 P _ ±n^ H V�`*° 3 P V ± _*H P T)° 3 P _ ± W�H � �*° 3 P � ± P H �XT)° 3 P � ± P H�W���° 3 P W ± P H a�_�° 3 P _ ± P H `XW�° 3 P V ±
Y H P V a `*H P _�° 3 P W ± ��H P `�° 3 P � ± P H P a�° 3 P � ± ��H ^ �*° 3 P W ± _*H P�P ° 3 P _ ± P H ^ T)° 3 Pc^e± _*H ` W�° 3 P � ± P H `�_�° 3 P _ ±³^ H P a*° 3 P _ ± T)H�T._�° 3 P V ±
Y H ^�^�Y ^ H Y �*° 3 P _ ± W)H ��_�° 3 P � ±n^ H�W�`�° 3 P � ±n^ H Y�Y ° 3 P _ ± ��H ` ^ ° 3 P _ ±n^ H � P ° 3 Pc^e± P H ^�^ ° 3 PG^e± P H P _�° 3 P � ±³^ H V V*° 3 P _ ±n^ H P �*° 3 P W ±
Y H ^ ` V �*H�T�V*° 3 P _ ± TBH V Y ° 3 P � ± _*H V���° 3 P � ± TBH ��a*° 3 P _ ± ��H�W ^ ° 3 P _ ± �*H � a*° 3 Pc^e±³^ H � Y ° 3 PG^e± _*H ^�^ ° 3 P � ± �*H _)T)° 3 P _ ± _�H ^ _�° 3 P W ±
Y H �XT P W�H W��*° 3 P _ ± a�H � P ° 3 P � ± V�H `���° 3 P � ± P H ` W�° 3 P � ± ��H ���*° 3 P _ ± _�H ^�P ° 3 Pc^e± ��H _ V*° 3 PG^e± P H Y W*° 3 PG^�± _�H W ^ ° 3 P _ ± V*H V P ° 3 P W ±
Y H _ ` � V*H ` P ° 3 P _ ± P H Y�P ° 3 PG^.± `�H�W T�° 3 P � ± ��H _ �*° 3 P � ± ��H � ^ ° 3 P _ ± _�H WXT)° 3 Pc^e± _*H �XT)° 3 PG^e± P H a W*° 3 PG^�± W�H W W�° 3 P _ ± `*H WXT)° 3 P W ±
Y H V ^ T T)H � `*° 3 P _ ± a�H `�_�° 3 P � ± a�H _ ��° 3 P � ± W)H Y W�° 3 P � ± ��H _ P ° 3 P _ ± _�H _X`*° 3 Pc^e± _*H ` P ° 3 PG^e± ^ H ` W*° 3 PG^�± V*H � ^ ° 3 P _ ± a*H�T�V*° 3 P W ±
Y H ` P V T)H `XW�° 3 P _ ± `�H `�`�° 3 P � ± a�H ��V�° 3 P � ± V�H ^�Y ° 3 P � ± ��H�W T)° 3 P _ ± _�H Y _�° 3 Pc^e± _*H�T.V*° 3 PG^e± ��H�W Y ° 3 PG^�± V*H a `*° 3 P _ ± P H YX^ ° 3 P _ ±
P H Y V Y P H Y W�° 3 P � ± TBH�W���° 3 P � ± `�H�W._�° 3 P � ± V�H V�_�° 3 P � ± _*H Y W�° 3 P _ ± �*H _ P ° 3 Pc^e± _*H ���*° 3 PG^e± ��H�T.��° 3 PG^�± `*H VXW�° 3 P _ ± P H YX^ ° 3 P _ ±
P H �XT�a P H `BT)° 3 P � ± V�H Y `�° 3 P � ± TBH � ^ ° 3 P � ± V�H _ P ° 3 P � ± W)H ^ `*° 3 P _ ±n^ H�T._�° 3 Pc^e± ��H V�a*° 3 PG^e± ��H�W�`�° 3 PG^�± P H � �*° 3 P � ± a*H a a*° 3 P W ±
P H�T.a ^ �*H _X�*° 3 P � ± _*H�T ^ ° 3 P � ± W)H a�V�° 3 P � ± W)H�T P ° 3 P � ± TBH�W P ° 3 P _ ±n^ H Pc^ ° 3 Pc^e± ��H Y�Y ° 3 PG^e± ��H P `�° 3 PG^�±³^ H P a*° 3 P � ± P H Y Y ° 3 P _ ±
^ H ��� Y W�H _X�*° 3 P � ± ��H�W�V�° 3 P � ± _*H VXT�° 3 P � ± _*H ` Y ° 3 P � ± P H Y _�° 3 P � ± P H V Y ° 3 Pc^e±³^ H ���*° 3 PG^e± ^ H V W*° 3 PG^�± �*H � P ° 3 P � ± P H P `*° 3 P _ ±
��H Y ^ a T)H ^ _�° 3 P � ±n^ H V���° 3 P � ± ��H�W T�° 3 P � ± ��H ` W�° 3 P � ± P H ^ a*° 3 P � ± P H P T)° 3 Pc^e± P H�T�T)° 3 PG^e± ^ H P�P ° 3 PG^�± _�H _X�*° 3 P � ± P H ` P ° 3 P _ ±
��H a��BT `*H � ^ ° 3 P � ± P H a���° 3 P � ±n^ H V�a�° 3 P � ± ��H Y�P ° 3 P � ± P H _XW�° 3 P � ± `*H�T Y ° 3 P � ± P H � W�° 3 PG^e± P H VXT�° 3 PG^�± W�H � `*° 3 P � ± �*H ^�Y ° 3 P _ ±
W)H P�P a `*H _X`*° 3 P � ± P H _XW*° 3 P � ±n^ H Y `�° 3 P � ±n^ H ��`*° 3 P � ± P H�W Y ° 3 P � ± V*H ` P ° 3 P � ± P H Y a*° 3 PG^e± P H ��a�° 3 PG^�± V*H _ Y ° 3 P � ± W�H _X�*° 3 P _ ±
V�H V W�_ T)H `BT)° 3 P � ± P H P T�° 3 P � ± P H�T.��° 3 P � ± P H aXT)° 3 P � ± P H�W Y ° 3 P � ± V*H Y W�° 3 P � ± P H Y�Y ° 3 PG^e± P H � P ° 3 PG^�± T)H�T�a*° 3 P � ± `*H Pc^ ° 3 P _ ±
`�H V W Y V*H�T�a*° 3 P � ± P H Y V�° 3 P � ± P H V ^ ° 3 P � ± P H�T.`*° 3 P � ± P H _ `*° 3 P � ± V*H P a*° 3 P � ± P H Y V*° 3 PG^e± P H _ P ° 3 PG^�± a*H V ^ ° 3 P � ± P H Y V*° 3 P � ±
P�P H ^ _XW W�H W�_�° 3 P � ± P H Y _�° 3 P � ± P H V�_�° 3 P � ± P H�T ^ ° 3 P � ± P H _ V*° 3 P � ± V*H�T P ° 3 P � ± P H P T)° 3 PG^e± P H�W�`�° 3 PG^�± P H P _�° 3 Pc^c± P H ^ _�° 3 P � ±
P _�H V P a _�H � ^ ° 3 P � ± P H Y _�° 3 P � ± P H VXT�° 3 P � ± P H VXT)° 3 P � ± P H _ ^ ° 3 P � ± T)H P P ° 3 P � ± P H ^ _�° 3 PG^e± P H V�a�° 3 PG^�± P H ^ W�° 3 Pc^c± P H � P ° 3 P � ±
P a*H Y Y W �*H ^ T)° 3 P � ± P H Y�P ° 3 P � ± P H V�_�° 3 P � ± P H�W�`*° 3 P � ± P H ��_�° 3 P � ± T)H Y T)° 3 P � ± P H ^ _�° 3 PG^e± P H�T Y ° 3 PG^�± P H ^ V*° 3 Pc^c± P H ^ a*° 3 P � ±
^ _�H�T Y V ^ H _ ^ ° 3 P � ± a�H ^ ��° 3 P _ ± P H�W ^ ° 3 P � ± P H _ �*° 3 P � ± P H ^)P ° 3 P � ± V*H WXT)° 3 P � ± P H P V*° 3 PG^e± P H�W�`�° 3 PG^�± P H P a*° 3 Pc^c± P H ^�Y ° 3 P � ±
� ^ H P P ` P H�T T)° 3 P � ± `�H Y ��° 3 P _ ± P H ����° 3 P � ± P H ^ �*° 3 P � ± P H Y _�° 3 P � ± W�H�T T)° 3 P � ± P H Y ^ ° 3 PG^e± P H _ Y ° 3 PG^�± P H Y _�° 3 Pc^c± P H Y W�° 3 P � ±
_ P H�T�W._ P H ^ a*° 3 P � ± V�H V�a�° 3 P _ ± P H PG^ ° 3 P � ± P H Y �*° 3 P � ± `�H V W�° 3 P _ ± _�H `XW�° 3 P � ± `�H V Y ° 3 P � ± P H P `�° 3 PG^�± `*H�T�a*° 3 P � ± `*H `XW�° 3 P _ ±
W._�H ^ ` Y a*H � V*° 3 P _ ± W)H ��`�° 3 P _ ± a�H Y ��° 3 P _ ± `�H _ P ° 3 P _ ± V�H aXT)° 3 P _ ± �*H a�_�° 3 P � ± V�H a�`*° 3 P � ± a�H�W._�° 3 P � ± T)H P �*° 3 P � ± T)H ^�Y ° 3 P _ ±
T Y H W�V�_ V*H ` �*° 3 P _ ± _*H ^)P ° 3 P _ ± TBH P�P ° 3 P _ ± V�H�T Y ° 3 P _ ± W)H _ `*° 3 P _ ± �*H Pc^ ° 3 P � ± W)H�W ^ ° 3 P � ± TBH�W�W*° 3 P � ± W�H V �*° 3 P � ± W�H V a*° 3 P _ ±
a P H�T���� W�H Y Y ° 3 P _ ± ��H ^ ��° 3 P _ ± W)H _XW*° 3 P _ ± W)H ^ _�° 3 P _ ± _*H ^�^ ° 3 P _ ±n^ H _ ^ ° 3 P � ± _*H ^ T)° 3 P � ± W)H `�V�° 3 P � ± _�H � V*° 3 P � ± _�H �BT)° 3 P _ ±
P�P a�H ^ W�� �*H VXW�° 3 P _ ±n^ H _ ^ ° 3 P _ ± _*H P�P ° 3 P _ ± _*H Y ^ ° 3 P _ ± ��H P `*° 3 P _ ± P H `�_�° 3 P � ± ��H ^ W�° 3 P � ± _*H _XW*° 3 P � ± �*H � P ° 3 P � ± �*H ^ a*° 3 P _ ±
P W W)H Y ^ a ^ H V V*° 3 P _ ± P H�T.a�° 3 P _ ± ��H Y ��° 3 P _ ± ��H Y �*° 3 P _ ±Ì^ H � W�° 3 P _ ± P H � `*° 3 P � ±³^ H _ ^ ° 3 P � ± ��H ����° 3 P � ±³^ H _)T)° 3 P � ±n^ H _X�*° 3 P _ ±

W P
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��� t � � r � t r � R r � r t � R r � t r � R r � r t � R t � t^�Y*P H�W���` P H a �*° 3 P _ ± P H � Y ° 3 P _ ±n^ H ^)P ° 3 P _ ±n^ H ^ _�° 3 P _ ± P H�T ^ ° 3 P _ ± P H Y*P ° 3 P � ± P H�T.`*° 3 P � ± ^ H _XW*° 3 P � ± P H ` P ° 3 P � ± P H�T�W�° 3 P _ ±

^ V P H a�a�a P H � `*° 3 P _ ± a�H � P ° 3 P W ± P H�W�`�° 3 P _ ± P H V��*° 3 P _ ± P H ^ �*° 3 P _ ± T)H �XW�° 3 P _ ± P H ^ `*° 3 P � ± P H�T�T�° 3 P � ± P H � P ° 3 P � ± P H ^ V*° 3 P _ ±
��_ Y H�W�a�a a*H�T�a*° 3 P W ± V�H V Y ° 3 P W ± P H PG^ ° 3 P _ ± P H P T)° 3 P _ ± `�H�Tc_�° 3 P W ± W�H ^ V*° 3 P _ ± a�H ^�Y ° 3 P _ ± P H ^ V�° 3 P � ± a*H �XW�° 3 P _ ± `*H ` a*° 3 P W ±
_�_ ^ H�T�T.a V*H ` a*° 3 P W ± _*H V���° 3 P W ± TBH `XT�° 3 P W ± `�H ^ a*° 3 P W ± V�H P _�° 3 P W ± �*H�T ^ ° 3 P _ ± V�H�W P ° 3 P _ ± `�H a W*° 3 P _ ± V*H V Y ° 3 P _ ± V*H ^ �*° 3 P W ±
W T�W)H V PG^ _�H ` P ° 3 P W ± ��H ^ ��° 3 P W ± W)H _ `�° 3 P W ± W)H ` ^ ° 3 P W ± _*H ^ `*° 3 P W ±n^ H V P ° 3 P _ ± _*H�W�V*° 3 P _ ± V�H ^ T�° 3 P _ ± _�H V ^ ° 3 P _ ± _�H � �*° 3 P W ±
Tc_X`�H ^ a�V �*H � �*° 3 P W ±n^ H ^ ��° 3 P W ± ��H�T.a�° 3 P W ± _*H Y W�° 3 P W ±Ì^ H a�V*° 3 P W ± P H ` P ° 3 P _ ± ��H P V*° 3 P _ ± _*H ��V�° 3 P _ ± �*H ^�P ° 3 P _ ±n^ H a a*° 3 P W ±
aXT ^ H�T.`�_ ^ H � Y ° 3 P W ± P H�W���° 3 P W ±n^ H V P ° 3 P W ±n^ H ` Y ° 3 P W ±Ì^ H Y �*° 3 P W ± P H ^ W�° 3 P _ ±³^ H P `*° 3 P _ ± ��H Y�Y ° 3 P _ ±³^ H ^ ^ ° 3 P _ ±n^ H Y W�° 3 P W ±
PG^ V�_*H V ^�Y P H W�`*° 3 P W ± P H Y W*° 3 P W ± P H�T.`�° 3 P W ± P H a ^ ° 3 P W ± P H _ Y ° 3 P W ± `*H W�a*° 3 P W ± P H�W Y ° 3 P _ ± ^ H Y T�° 3 P _ ± P H W ^ ° 3 P _ ± P H _ Y ° 3 P W ±
P V�_ _*H Y�Y W P H Y `*° 3 P W ± TBH P T�° 3 P V ± P H ^�^ ° 3 P W ± P H � ^ ° 3 P W ± a�H�W��*° 3 P V ± W�H ` `*° 3 P W ± P H Y �*° 3 P _ ± P H _ ^ ° 3 P _ ± P H Y _�° 3 P _ ± a*H W�`*° 3 P V ±
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Y H PIY Y ^ H V P ° 3 Pc^c±n^ H � Y ° 3 PG^.± ��H P `�° 3 PG^.± `�H Y�Y ° 3 P � ± P H P `*° 3 PG^c± P H�T Y ° 3 P V ± V*H a �*° 3 P � ± ^ H a�_�° 3 P � ± W�H Y a*° 3 P � ±n^ H Y Y ° 3 P � ±
Y H P � Y �*H �XW�° 3 Pc^c±n^ H�T P ° 3 PG^.± ��H VXT�° 3 PG^.± a�H �XT)° 3 P � ± P H ` W�° 3 PG^c± _*H `�_�° 3 P W ± a*H _ P ° 3 P � ± `�H ^ T�° 3 P � ± W�H W Y ° 3 P � ±n^ H P `*° 3 P � ±
Y H P V a _�H _BW�° 3 Pc^c± ��H ^ ��° 3 PG^.± _*H � W*° 3 PG^.± P H P W�° 3 PG^c±Ì^ H a W�° 3 PG^c± W)H ` P ° 3 P _ ± P H WXT)° 3 Pc^c± P H aXT�° 3 PG^.± W�H � a*° 3 P � ±n^ H P `*° 3 P � ±
Y H ^�^�Y W�H a `*° 3 Pc^c± ��H a���° 3 PG^.± W)H VXT�° 3 PG^.± P H�W T)° 3 PG^c± _*H ��V*° 3 PG^c± ��H�W�a�° 3 P � ± ^ H ` `*° 3 Pc^c± ��H�Tc_�° 3 PG^.± W�H Y a*° 3 P � ±n^ H Y a*° 3 P � ±
Y H ^ ` V T)H V Y ° 3 Pc^c± _*H�T.��° 3 PG^.± TBH�T�T�° 3 PG^.±n^ H P T)° 3 PG^c± W)H�T.V*° 3 PG^c± P H ����° 3 PG^.± _�H a ^ ° 3 Pc^c± W)H ` ^ ° 3 PG^.± W�H P V*° 3 P � ± P H aBT)° 3 P � ±
Y H �XT P `*H ` `*° 3 Pc^c± W)H _ `�° 3 PG^.± P H Y ��° 3 P�P�±n^ H ` Y ° 3 PG^c± V�H ` W�° 3 PG^c± ��H ��_�° 3 PG^.± T)H ^ _�° 3 Pc^c± TBH VXT�° 3 PG^.± V*H Y T)° 3 P � ± P H `BT)° 3 P � ±
Y H _ ` � a*H _XV*° 3 Pc^c± V�H Y�Y ° 3 PG^.± P H ^ W*° 3 P�P�± ��H ^ W�° 3 PG^c± TBH _ V*° 3 PG^c± V�H P T�° 3 PG^.± a*H ^ �*° 3 Pc^c± `�H ` P ° 3 PG^.± T)H `XW�° 3 P � ± P H�T�a*° 3 P � ±
Y H V ^ T a*H ^ W�° 3 Pc^c± V�H P `�° 3 PG^.± P H �XT�° 3 P�P�± ��H ��a*° 3 PG^c± TBH�W�W�° 3 PG^c± a�H Y V�° 3 PG^.± P H Y _�° 3 P PD± a�H Y a�° 3 PG^.± a*H a �*° 3 P � ± P H�T P ° 3 P � ±
Y H ` P V `*H _X�*° 3 Pc^c± W)H a�`�° 3 PG^.± P H ��a�° 3 P�P�± ��H ^ _�° 3 PG^c± TBH P W�° 3 PG^c± P H P�P ° 3 P�P�± P H Y V*° 3 P PD± `�H�W�a�° 3 PG^.± P H P T)° 3 Pc^c± P H V V*° 3 P � ±
P H Y V Y T)H ^ V*° 3 Pc^c± W)H _XW*° 3 PG^.± P H � Y ° 3 P�P�±n^ H `�a*° 3 PG^c± V�H ��a*° 3 PG^c± P H ^�Y ° 3 P�P�± a*H a �*° 3 Pc^c± TBH V Y ° 3 PG^.± P H ^ `*° 3 Pc^c± P H V V*° 3 P � ±
P H �XT�a W�H a `*° 3 Pc^c± _*H�Tc_�° 3 PG^.± P H P ��° 3 P�P�±n^ H _ ^ ° 3 PG^c± W)H _XW�° 3 PG^c± P H P W*° 3 P�P�± `*H�T Y ° 3 Pc^c± V�H ��`�° 3 PG^.± P H ��_�° 3 Pc^c± P H�T�V*° 3 P � ±
P H�T.a ^ _�H�T�a*° 3 Pc^c± ��H aXT�° 3 PG^.± a�H ��V�° 3 PG^.± P H a�_�° 3 PG^c± _*H _BT)° 3 PG^c± P H Y ��° 3 P�P�± T)H ^ W�° 3 Pc^c± W)H P _�° 3 PG^.± P H �BT)° 3 Pc^c± P H a�_�° 3 P � ±
^ H ��� Y �*H�T�`*° 3 Pc^c± ��H ^ _�° 3 PG^.± TBH _ V�° 3 PG^.± P H�W P ° 3 PG^c± ��H�W�V*° 3 PG^c± `�H V ^ ° 3 PG^.± W�H�T�a*° 3 Pc^c± _*H Y ��° 3 PG^.± P H � a*° 3 Pc^c±n^ H P `*° 3 P � ±
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P V�_ _*H Y�Y W ^ H `BT)° 3 P W ±n^ H a Y ° 3 P W ± ��H�T.V�° 3 P W ± P H ` ^ ° 3 P W ±Ì^ H ` Y ° 3 P W ± _�H W��*° 3 P W ± �*H � Y ° 3 P W ± ��H _ a�° 3 P W ±n^ H _ ^ ° 3 P W ± P H�W._�° 3 P W ±
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Y H PIY Y P H P a*° 3 ^�PD± ��H PG^ ° 3 P W ±n^ H V Y ° 3 P W ± P H � ^ ° 3 ^�Y.± P H `XT)° 3 ^)PD±n^ H ^ W�° 3 P W ± P H _XV*° 3 P ` ± TBH _ Y ° 3 ^ W ± P H `�V�° 3 P _ ±n^ H a P ° 3 P V ±
Y H P � Y W�H � P ° 3 ^�Y.± ��H ��a�° 3 P W ±n^ H `�_�° 3 P W ± ��H ` Y ° 3 P a ± a�H a W�° 3 ^�Y.±n^ H _ Y ° 3 P W ± W�H Y �*° 3 P ` ±n^ H P _�° 3 ^�^.± P H a�`�° 3 P _ ± ��H ^�Y ° 3 P V ±
Y H P V a P H YX^ ° 3 P ` ± ��H _ ��° 3 P W ±n^ H ` W*° 3 P W ± _*H VXT)° 3 P ` ±Ì^ H Y W�° 3 P ` ±n^ H � Y ° 3 P W ± P H � ^ ° 3 P T ± P H�W���° 3 ^�Y�± P H a P ° 3 P _ ± ��H � P ° 3 P V ±
Y H ^�^�Y a*H V a*° 3 P ` ± ��H ��_�° 3 P W ±n^ H�Tc_�° 3 P W ±n^ H a�`*° 3 P T ± P H a�a*° 3 P T ±n^ H Y W�° 3 P W ± �*H _X`*° 3 P T ± ��H�T�W*° 3 P a ± P H�T P ° 3 P _ ± ��H _ �*° 3 P V ±
Y H ^ ` V W�H � Y ° 3 P T ± ��H ^ _�° 3 P W ±n^ H V�`�° 3 P W ± P H P V*° 3 P V ± P H Y T)° 3 P V ± P H�T�V*° 3 P W ± P H Y T)° 3 P V ± _*H Y ^ ° 3 P ` ± P H _XW*° 3 P _ ± ��H�T.`*° 3 P V ±
Y H �XT P P H `BT)° 3 P V ± ��H ^ ��° 3 P W ±n^ H�T.��° 3 P W ± ��H Y T)° 3 P V ± ��H V��*° 3 P V ± P H WXT)° 3 P W ± �*H Y T)° 3 P V ±n^ H � P ° 3 P T ± P H ^�Y ° 3 P _ ± _*H�W._�° 3 P V ±
Y H _ ` � _�H VBT)° 3 P V ± ��H ����° 3 P W ±n^ H a P ° 3 P W ± V�H Y a*° 3 P V ± `�H V�V*° 3 P V ± P H W W�° 3 P W ± T)H Y a*° 3 P V ± `�H _BT�° 3 P T ± P H Y�P ° 3 P _ ± W)H�T ^ ° 3 P V ±
Y H V ^ T `*H ` a*° 3 P V ± ��H�W P ° 3 P W ± ��H P W*° 3 P W ± a�H V�`*° 3 P V ± P H�W�`*° 3 P W ± P H V a*° 3 P W ± P H � Y ° 3 P W ±n^ H ^ V�° 3 P V ± `�H V P ° 3 P W ± TBH P a*° 3 P V ±
Y H ` P V P H � V*° 3 P W ± ��H V W*° 3 P W ± ��H � ^ ° 3 P W ± P H � Y ° 3 P W ±Ì^ H � P ° 3 P W ± P H ` a*° 3 P W ± P H a `*° 3 P W ± _*H�T�T�° 3 P V ± TBH�W���° 3 P W ± `�H ` Y ° 3 P V ±
P H Y V Y P H�T�a*° 3 P W ± ��H V ^ ° 3 P W ± ��H ��_�° 3 P W ± P H�W�W�° 3 P W ±Ì^ H a ^ ° 3 P W ±n^ H Y _�° 3 P W ±n^ H V Y ° 3 P W ± `�H _ ��° 3 P V ± V�H�T Y ° 3 P W ± P H Y `*° 3 P W ±
P H �XT�a ^ H Y a*° 3 P W ± ��H _ Y ° 3 P W ± ��H ^)P ° 3 P W ± P H�T P ° 3 P W ± ��H ���*° 3 P W ±n^ H PGY ° 3 P W ± �*H Pc^ ° 3 P W ± P H � P ° 3 P W ± W)H aXT�° 3 P W ± P H ��a*° 3 P W ±
P H�T.a ^ ^ H WXT)° 3 P W ± ��H ^�^ ° 3 P W ± ��H P a�° 3 P W ±n^ H Y `*° 3 P W ± ��H `XT)° 3 P W ±n^ H P V*° 3 P W ± �*H a V*° 3 P W ±n^ H P V�° 3 P W ± W)H _ P ° 3 P W ± P H a P ° 3 P W ±
^ H ��� Y _�H `XW�° 3 P W ± ��H a W*° 3 P W ± _*H V P ° 3 P W ± _*H � ^ ° 3 P W ± V�H P W�° 3 P W ±n^ H a�_�° 3 P W ± T)H P V*° 3 P W ± W)H PG^ ° 3 P W ± W)H V�`�° 3 P W ±n^ H�T.V*° 3 P W ±
��H Y ^ a P H � V*° 3 P _ ± TBH `�_�° 3 P W ± P H P�P ° 3 P _ ± P H � ^ ° 3 P _ ± P H _�_�° 3 P _ ± V*H _X`*° 3 P W ± P H ` Y ° 3 P _ ± P H�W���° 3 P _ ± `�H ` P ° 3 P W ± _*H _ P ° 3 P W ±
��H a��BT �*H _Xa*° 3 P _ ± P H�T.a�° 3 P _ ±n^ H�T.��° 3 P _ ± ��H�W P ° 3 P _ ± ��H _ �*° 3 P _ ± P H WXT)° 3 P _ ± _�H � �*° 3 P _ ± ��H a�_�° 3 P _ ± P H�T.V�° 3 P _ ± TBH�W�V*° 3 P W ±
W)H P�P a T)H P P ° 3 P _ ± ��H _ a�° 3 P _ ± W)H _ V�° 3 P _ ± TBH ^ �*° 3 P _ ± V�H ` ^ ° 3 P _ ± �*H ^ ^ ° 3 P _ ± `*H _ P ° 3 P _ ± TBH a�_�° 3 P _ ± ��H ^ a�° 3 P _ ± P H ^ �*° 3 P _ ±
V�H V W�_ P H P T)° 3 P � ± W)H V ^ ° 3 P _ ± `�H�T.a�° 3 P _ ± P H P a*° 3 P � ± P H P�P ° 3 P � ± W�H � V*° 3 P _ ± P H � ^ ° 3 P � ± P H ^ T�° 3 P � ± W)H P T�° 3 P _ ± P H ` Y ° 3 P _ ±
`�H V W Y P H V Y ° 3 P � ± TBH�T.��° 3 P _ ± P H ^�Y ° 3 P � ± P H V�_�° 3 P � ± P H�W ^ ° 3 P � ± T)H V Y ° 3 P _ ± P H�T�W�° 3 P � ± P H�T P ° 3 P � ± V�H a Y ° 3 P _ ±n^ H � ^ ° 3 P _ ±
P�P H ^ _XW P H a V*° 3 P � ± a�H�W ^ ° 3 P _ ± P H _XW*° 3 P � ±n^ H Y ^ ° 3 P � ± P H `�V*° 3 P � ± a*H W�a*° 3 P _ ±n^ H Y*P ° 3 P � ±n^ H Y ^ ° 3 P � ± `�H P�P ° 3 P _ ±n^ H�Tc_�° 3 P _ ±
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P _�H V P a ^ H ^�P ° 3 P � ± P H Y a�° 3 P � ± P H V W*° 3 P � ±n^ H ��_�° 3 P � ±Ì^ H Y V*° 3 P � ± P H P �*° 3 P � ±n^ H Y `*° 3 P � ±n^ H P a�° 3 P � ± `�H�T�W*° 3 P _ ± ��H P�P ° 3 P _ ±
P a*H Y Y W ^ H � V*° 3 P � ± P H P `�° 3 P � ± P H�T.a�° 3 P � ±n^ H�W T)° 3 P � ±Ì^ H P �*° 3 P � ± P H ^ _�° 3 P � ±n^ H Y Y ° 3 P � ±n^ H ^ _�° 3 P � ± `�H a�_�° 3 P _ ± ��H _ `*° 3 P _ ±
^ _�H�T Y V ^ H � a*° 3 P � ± P H ^�^ ° 3 P � ± P H ` W*° 3 P � ±n^ H V�a*° 3 P � ±Ì^ H Y T)° 3 P � ± P H � Y ° 3 P � ± P H ` �*° 3 P � ±n^ H P a�° 3 P � ± `�H�T�W*° 3 P _ ± ��H�T.a*° 3 P _ ±
� ^ H P P ` ^ H � Y ° 3 P � ± P H P a�° 3 P � ± P H ` ^ ° 3 P � ±n^ H V�`*° 3 P � ± P H a ^ ° 3 P � ± P H ^ a*° 3 P � ± P H W�a*° 3 P � ±n^ H Y _�° 3 P � ± `�H ^ `�° 3 P _ ± ��H a ^ ° 3 P _ ±
_ P H�T�W._ ^ H PGY ° 3 P � ± P H PIY ° 3 P � ± P H V�a�° 3 P � ±n^ H�W Y ° 3 P � ± P H�T Y ° 3 P � ± P H ^�P ° 3 P � ± P H ��_�° 3 P � ± P H `�_�° 3 P � ± TBH�W�a�° 3 P _ ± ��H `�V*° 3 P _ ±
W._�H ^ ` Y P H ` �*° 3 P � ± a�H�T ^ ° 3 P _ ± P H�W Y ° 3 P � ±n^ H ^ �*° 3 P � ± P H _ V*° 3 P � ± P H PGY ° 3 P � ± P H P P ° 3 P � ± P H V ^ ° 3 P � ± V�H�T ^ ° 3 P _ ± ��H�W�`*° 3 P _ ±
T Y H W�V�_ P H W ^ ° 3 P � ± `�H ^ ��° 3 P _ ± P H ^ T�° 3 P � ± P H a Y ° 3 P � ± P H ^)P ° 3 P � ± a*H WXT)° 3 P _ ± `*H a ^ ° 3 P _ ± P H ��`�° 3 P � ± W)H�T�T�° 3 P _ ± ��H P T)° 3 P _ ±
a P H�T���� P H ^ �*° 3 P � ± V�H�T.��° 3 P _ ± P H Y _�° 3 P � ± P H�W�V*° 3 P � ± a�H ` ^ ° 3 P _ ± `*H P P ° 3 P _ ± T)H Y*P ° 3 P _ ± P H P V�° 3 P � ± _*H ` Y ° 3 P _ ±n^ H V�a*° 3 P _ ±
P�P a�H ^ W�� a*H W W�° 3 P _ ± W)H � W*° 3 P _ ± `�H ^�Y ° 3 P _ ± P H ^ �*° 3 P � ± TBH�T.`*° 3 P _ ± V*H V `*° 3 P _ ± W�H _ P ° 3 P _ ± a�H�W ^ ° 3 P _ ± ��H `XT�° 3 P _ ±n^ H P a*° 3 P _ ±
P W W)H Y ^ a T)H ^ _�° 3 P _ ± _*H P ��° 3 P _ ± V�H ^ a�° 3 P _ ± a�H�W ^ ° 3 P _ ± V�H Y �*° 3 P _ ± W�H ��_�° 3 P _ ± _�H Y a*° 3 P _ ± TBH V P ° 3 P _ ± ��H Y ^ ° 3 P _ ± P H�Tc_�° 3 P _ ±
^�Y*P H�W���` W�H �BT)° 3 P _ ± ��H PG^ ° 3 P _ ± _*H�T P ° 3 P _ ± TBH P V*° 3 P _ ± _*H�W�V*° 3 P _ ± _�H P W�° 3 P _ ± �*H Y �*° 3 P _ ± W)H a�_�° 3 P _ ±n^ H � Y ° 3 P _ ± P H ���*° 3 P _ ±
^ V P H a�a�a �*H a P ° 3 P _ ±n^ H � P ° 3 P _ ± ��H _XW*° 3 P _ ± W)H ^ T)° 3 P _ ± ��H _ Y ° 3 P _ ± �*H P W�° 3 P _ ±n^ H ^�P ° 3 P _ ± _*H�W P ° 3 P _ ± P H�T P ° 3 P _ ± P H Y�Y ° 3 P _ ±
��_ Y H�W�a�a ^ H ` P ° 3 P _ ± P H VXT�° 3 P _ ±n^ H _ a�° 3 P _ ± ��H ` P ° 3 P _ ±Ì^ H _ `*° 3 P _ ±n^ H ��_�° 3 P _ ± P H W�a*° 3 P _ ± ��H ��V�° 3 P _ ± P H ^ W*° 3 P _ ± TBH ��`*° 3 P W ±
_�_ ^ H�T�T.a P H a a*° 3 P _ ± P H P a�° 3 P _ ± P H�T.`�° 3 P _ ±n^ H�T ^ ° 3 P _ ± P H�T.a*° 3 P _ ± P H�T Y ° 3 P _ ± P H P �*° 3 P _ ±n^ H _ V�° 3 P _ ± a�H Y�Y ° 3 P W ± W)H ��_�° 3 P W ±
W T�W)H V PG^ P H � a*° 3 P _ ± `�H _�_�° 3 P W ± P H ^ W*° 3 P _ ± P H a ^ ° 3 P _ ± P H ^ T)° 3 P _ ± P H ^ ^ ° 3 P _ ± T)H a�_�° 3 P W ± P H�T�T�° 3 P _ ± V�H ��`�° 3 P W ± ��H ` Y ° 3 P W ±
Tc_X`�H ^ a�V a*H VBT)° 3 P W ± W)H a P ° 3 P W ± `�H�T P ° 3 P W ± P H ��_�° 3 P _ ± `�H a P ° 3 P W ± `*H V�_�° 3 P W ± W�H W��*° 3 P W ± P H ^ W*° 3 P _ ± _*H _BT�° 3 P W ±n^ H V�`*° 3 P W ±
aXT ^ H�T.`�_ V*H V `*° 3 P W ± _*H PIY ° 3 P W ± V�H Y ^ ° 3 P W ± a�H ^ T)° 3 P W ± V�H ^�Y ° 3 P W ± V*H Y W�° 3 P W ± �*H ` �*° 3 P W ± `�H�T.a�° 3 P W ± ��H P�P ° 3 P W ± P H `XT)° 3 P W ±
PG^ V�_*H V ^�Y _�H W�a*° 3 P W ±n^ H `���° 3 P W ± _*H P _�° 3 P W ± V�H ��`*° 3 P W ± _*H ^ a*° 3 P W ± _�H ^�Y ° 3 P W ±n^ H V �*° 3 P W ± V�H P�P ° 3 P W ±n^ H P W*° 3 P W ± P H ^ a*° 3 P W ±
P V�_ _*H Y�Y W �*H P _�° 3 P W ± P H a�_�° 3 P W ±n^ H `�_�° 3 P W ± _*H ��`*° 3 P W ±Ì^ H a W�° 3 P W ±n^ H a Y ° 3 P W ± P H ` P ° 3 P W ± _*H ^�^ ° 3 P W ± P H _ `�° 3 P W ± `�H a Y ° 3 P V ±
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��� r�� R r�� r r���� t�� R rI� � r�� t r�� R tD� � tD� � tD� RY H PIY Y W�H W�_�° 3 ^ ^c± ��H�T Y ° 3 ^�^.±n^ H Y `�° 3 ^�^.± _*H�W T)° 3 P a ± P H Y T)° 3 P W ± �*H ` ^ ° 3 P W ±n^ H Y V*° 3 P W ± `�H ��V�° 3 ^�^.± W)H ^ ��° 3 ^)P�±n^ H � ^ ° 3 P W ±

Y H P � Y �*H W P ° 3 ^�Y.±n^ H _ ^ ° 3 ^�Y�± P H _ P ° 3 ^�Y�±n^ H a�`*° 3 P ` ± P H P V*° 3 P W ± _�H Y W�° 3 P W ±n^ H ^ �*° 3 P W ± W)H `���° 3 ^�Y�± ��H�T.`�° 3 P a ±n^ H�T.�*° 3 P W ±
Y H P V a T)H a ^ ° 3 P a ± W)H V���° 3 P a ± ��H _ Y ° 3 P a ± P H � P ° 3 P T ± P H P V*° 3 P W ± �*H aXW�° 3 P W ±n^ H P `*° 3 P W ± P H�W ^ ° 3 P ` ± P H Y T�° 3 P T ± ��H _ Y ° 3 P W ±
Y H ^�^�Y `*H P �*° 3 P ` ± W)H a�a�° 3 P ` ± ��H `���° 3 P ` ± _*H a ^ ° 3 P T ± P H PIY ° 3 P W ± �*H V ^ ° 3 P W ±n^ H Y Y ° 3 P W ± P H a���° 3 P T ± P H�W P ° 3 P V ± _*H�T.V*° 3 P W ±
Y H ^ ` V _�H V P ° 3 P T ± ��H�W ^ ° 3 P T ±n^ H _ P ° 3 P T ± P H VXT)° 3 P V ± P H Y W�° 3 P W ± �*H ^ _�° 3 P W ± P H�T�a*° 3 P W ± P H _ Y ° 3 P V ± P H ^)P ° 3 P W ± TBH P T)° 3 P W ±
Y H �XT P P H VXW�° 3 P V ± P H � P ° 3 P V ± a�H VXT�° 3 P T ± _*H V�V*° 3 P V ± P H Y _�° 3 P W ±n^ H aXW�° 3 P W ± P H V �*° 3 P W ± V�H �XT�° 3 P V ± W)H a�_�° 3 P W ± P H P �*° 3 P _ ±
Y H _ ` � _�H P V*° 3 P V ± ��H _ ^ ° 3 P V ±n^ H�T Y ° 3 P V ± P H Y ^ ° 3 P W ± P H Y a*° 3 P W ±n^ H ` P ° 3 P W ± P H W�V*° 3 P W ± P H a�V�° 3 P W ± P H a W*° 3 P _ ± P H `�`*° 3 P _ ±
Y H V ^ T T)H a�_�° 3 P V ± V�H�T ^ ° 3 P V ± W)H V�V�° 3 P V ± P H�T�T)° 3 P W ± P H P T)° 3 P W ±n^ H ` P ° 3 P W ± P H W�V*° 3 P W ± _*H _ Y ° 3 P W ± _*H�T.`�° 3 P _ ± ��H P T)° 3 P _ ±
Y H ` P V P H ^ ^ ° 3 P W ± P H Y V�° 3 P W ± a�H _BT�° 3 P V ±n^ H�W�V*° 3 P W ± P H ^ _�° 3 P W ±n^ H ` ^ ° 3 P W ± P H V ^ ° 3 P W ± TBH�T ^ ° 3 P W ± a�H�W���° 3 P _ ± W)H ^ `*° 3 P _ ±
P H Y V Y P H W�a*° 3 P W ± P H _ ��° 3 P W ± P H ��_�° 3 P W ± ��H P a*° 3 P W ± P H ^ W�° 3 P W ±n^ H�T T)° 3 P W ± P H V a*° 3 P W ± P H PG^ ° 3 P _ ± P H V�_�° 3 P � ± `�H _ ^ ° 3 P _ ±
P H �XT�a P H `XW�° 3 P W ± P H�T ^ ° 3 P W ± P H V�`�° 3 P W ± ��H V Y ° 3 P W ± P H P a*° 3 P W ±n^ H V �*° 3 P W ± P H�T T)° 3 P W ± P H _ ^ ° 3 P _ ±n^ H _ a�° 3 P � ± P H ^ W�° 3 P � ±
P H�T.a ^ ^ H ^ _�° 3 P W ±n^ H P V�° 3 P W ±n^ H P V�° 3 P W ± _*H Y�Y ° 3 P W ± P H P _�° 3 P W ±n^ H W�_�° 3 P W ±n^ H Y V*° 3 P W ± P H V W*° 3 P _ ± ��H � W*° 3 P � ± P H V�V*° 3 P � ±
^ H ��� Y _�H Y V*° 3 P W ± _*H PIY ° 3 P W ± ��H `�_�° 3 P W ± W)H V��*° 3 P W ± P H ��_�° 3 P W ± �*H ^ �*° 3 P W ± �*H V `*° 3 P W ± P H a�a�° 3 P _ ± _*H Y `�° 3 P � ±n^ H Y �*° 3 P � ±
��H Y ^ a P H Y T)° 3 P _ ± P H P ��° 3 P _ ± a�H ��`�° 3 P W ± P H P `*° 3 P _ ±Ì^ H _ V*° 3 P W ± V*H V V*° 3 P W ± a*H ` `*° 3 P W ±n^ H a�`�° 3 P _ ± _*H�W�`�° 3 P � ±n^ H ^ a*° 3 P � ±
��H a��BT ^ H V a*° 3 P _ ±n^ H a ^ ° 3 P _ ±n^ H ^)P ° 3 P _ ±n^ H�T Y ° 3 P _ ± W)H ^ a*° 3 P W ± P H W�_�° 3 P _ ±n^ H W P ° 3 P _ ± W)H � P ° 3 P _ ± _*H `XT�° 3 P � ±n^ H _�_�° 3 P � ±
W)H P�P a W�H _ Y ° 3 P _ ± W)H a�V�° 3 P _ ± _*H ^ a�° 3 P _ ± W)H ^ V*° 3 P _ ± P H Y�Y ° 3 P _ ± �*H YX^ ° 3 P _ ± W�H Y a*° 3 P _ ± a�H ^ W*° 3 P _ ± W)H Y�P ° 3 P � ±n^ H�W._�° 3 P � ±
V�H V W�_ `*H V `*° 3 P _ ± a�H ` P ° 3 P _ ± V�H ` Y ° 3 P _ ± `�H _�_�° 3 P _ ± P H�W�V*° 3 P _ ± _�H�T�a*° 3 P _ ± `*H ^ V*° 3 P _ ± P H _ ^ ° 3 P � ± W)H PG^ ° 3 P � ±n^ H V W�° 3 P � ±
`�H V W Y P H P `*° 3 P � ± P H ��V�° 3 P � ± a�H P a�° 3 P _ ± P H P T)° 3 P � ±Ì^ H Y W�° 3 P _ ± V*H � V*° 3 P _ ± P H P �*° 3 P � ± P H a���° 3 P � ± W)H ^�^ ° 3 P � ±n^ H�T.a*° 3 P � ±
P�P H ^ _XW P H � a*° 3 P � ± P H V�V�° 3 P � ± P H P�P ° 3 P � ± P H�W Y ° 3 P � ±Ì^ H ��_�° 3 P _ ± T)H � V*° 3 P _ ± P H � V*° 3 P � ±n^ H _ V�° 3 P � ± W)H ^ a�° 3 P � ±n^ H a ^ ° 3 P � ±
P _�H V P a P H W P ° 3 P � ± P H `���° 3 P � ± P H ^ _�° 3 P � ± P H `�V*° 3 P � ±Ì^ H _ �*° 3 P _ ± T)H�T Y ° 3 P _ ± P H W W�° 3 P � ± ��H P ��° 3 P � ± W)H ^ `�° 3 P � ±n^ H aXT)° 3 P � ±
P a*H Y Y W P H W�_�° 3 P � ± P H `�`�° 3 P � ± P H � P ° 3 P � ±n^ H ^ W�° 3 P � ±Ì^ H ��_�° 3 P _ ± T)H _X`*° 3 P _ ± P H V `*° 3 P � ± ��H a ^ ° 3 P � ± W)H P V�° 3 P � ±n^ H a ^ ° 3 P � ±
^ _�H�T Y V P H _X`*° 3 P � ± P H ` ^ ° 3 P � ± P H ����° 3 P � ±n^ H�W�a*° 3 P � ±Ì^ H P W�° 3 P _ ± V*H a P ° 3 P _ ± P H�T�W�° 3 P � ± _*H V�`�° 3 P � ± _*H a Y ° 3 P � ±n^ H�Tc_�° 3 P � ±
� ^ H P P ` P H � V*° 3 P � ± P H VXT�° 3 P � ± P H ^ T�° 3 P � ±n^ H�T.`*° 3 P � ± P H a��*° 3 P _ ± V*H P `*° 3 P _ ± P H�T._�° 3 P � ± W)H P V�° 3 P � ± _*H�W Y ° 3 P � ±n^ H _ `*° 3 P � ±
_ P H�T�W._ P H ^�Y ° 3 P � ± P H _ V�° 3 P � ± P H P T�° 3 P � ±n^ H�T�T)° 3 P � ± P H�T ^ ° 3 P _ ± W�H �BT)° 3 P _ ± P H V�_�° 3 P � ± W)H ^ _�° 3 P � ± ��H aXT�° 3 P � ±n^ H P V*° 3 P � ±
W._�H ^ ` Y P H Y*P ° 3 P � ± P H ^ _�° 3 P � ± P H Y ��° 3 P � ±n^ H�W�`*° 3 P � ± P H�W P ° 3 P _ ± _�H WXT)° 3 P _ ± P H _X`*° 3 P � ± _*H a���° 3 P � ± ��H ��a�° 3 P � ± P H ` Y ° 3 P � ±
T Y H W�V�_ `*H ^ W�° 3 P _ ± P H Y�P ° 3 P � ± `�H `�_�° 3 P _ ±n^ H ^ V*° 3 P � ± P H � P ° 3 P _ ± �*H ` P ° 3 P _ ± P H ^ T)° 3 P � ± _*H � W*° 3 P � ±n^ H ` Y ° 3 P � ± P H _BT)° 3 P � ±
a P H�T���� V*H W W�° 3 P _ ± `�H PIY ° 3 P _ ± TBH �XT�° 3 P _ ± P H `�`*° 3 P � ± P H P�P ° 3 P _ ± �*H PGY ° 3 P _ ± P H Y _�° 3 P � ± ��H V�_�° 3 P � ±n^ H ^ W*° 3 P � ± P H P T)° 3 P � ±
P�P a�H ^ W�� W�H Y V*° 3 P _ ± V�H ��_�° 3 P _ ± W)H a�a�° 3 P _ ± P H�W Y ° 3 P � ± a�H PIY ° 3 P W ±n^ H _XV*° 3 P _ ± `*H ^ V*° 3 P _ ±n^ H a P ° 3 P � ± P H�T�W*° 3 P � ± a�H Y �*° 3 P _ ±
P W W)H Y ^ a �*H ` �*° 3 P _ ± _*H `XT�° 3 P _ ± _*H�T�W*° 3 P _ ± P H P V*° 3 P � ± TBH ^ T)° 3 P W ± P H a P ° 3 P _ ± V*H �BT)° 3 P _ ±n^ H ^ W*° 3 P � ± P H ��_�° 3 P � ± V�H ` W�° 3 P _ ±
^�Y*P H�W���` ^ H `�_�° 3 P _ ± ��H VXT�° 3 P _ ± ��H VXT�° 3 P _ ± `�H�T P ° 3 P _ ± W)H V�_�° 3 P W ± P H _BW�° 3 P _ ± _�H�T�a*° 3 P _ ± P H V�a�° 3 P � ± P H Y�Y ° 3 P � ± W)H PIY ° 3 P _ ±
^ V P H a�a�a ^ H Y V*° 3 P _ ±n^ H�T P ° 3 P _ ±n^ H�T.`�° 3 P _ ± V�H ��a*° 3 P _ ± _*H ^ T)° 3 P W ± P H Y T)° 3 P _ ± �*H W ^ ° 3 P _ ± P H ^ _�° 3 P � ± TBH �XT�° 3 P _ ± ��H�T.�*° 3 P _ ±
��_ Y H�W�a�a P H _X`*° 3 P _ ± P H aXT�° 3 P _ ±n^ H Y W*° 3 P _ ± _*H V P ° 3 P _ ± ��H P V*° 3 P W ± T)H ` P ° 3 P W ±n^ H W��*° 3 P _ ± `�H a���° 3 P _ ± W)H � ^ ° 3 P _ ±n^ H V�`*° 3 P _ ±
_�_ ^ H�T�T.a P H Y W�° 3 P _ ± P H _ P ° 3 P _ ± P H _ a�° 3 P _ ± ��H ^ `*° 3 P _ ±Ì^ H ^ `*° 3 P W ± W�H V Y ° 3 P W ± P H ` Y ° 3 P _ ± V�H � W*° 3 P _ ± ��H ` Y ° 3 P _ ± P H a ^ ° 3 P _ ±

W._
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�fÔ �XQG�DS �XQI��S � QG��S � QG�DS � QI_�S �XQI_�S �XQ�_IS � QI_IS ��S�� [ ��S���[
��� r � � r � t r � R t � t r � � r � t r � R t � t t � r t � tY H PIY Y W�H � `*° 3 P W ± P H Y ^ ° 3 P _ ±n^ H `�a�° 3 P ` ± _*H _�_�° 3 P W ± V�H P W�° 3 P ` ± `*H �XW�° 3 P a ± V*H P _�° 3 P a ± ��H�T�T�° 3 P T ± P H�T.`�° 3 P V ± ��H ��V*° 3 P V ±

Y H P � Y �*H � �*° 3 P _ ± V�H�W�V�° 3 P _ ± P H ` W*° 3 P T ±n^ H `��*° 3 P _ ± ��H `�V*° 3 P T ± W�H ^ `*° 3 P ` ± _�H Y `*° 3 P ` ±n^ H _�_�° 3 P V ± P H ^ V�° 3 P W ±n^ H _�_�° 3 P W ±
Y H P V a P H ^ _�° 3 P � ±n^ H�W���° 3 P � ± TBH P _�° 3 P T ± P H Y `*° 3 P � ± P H _ V*° 3 P V ±n^ H Y*P ° 3 P T ± P H V ^ ° 3 P T ± a�H _ V�° 3 P V ± W)H P `�° 3 P W ± P H Y �*° 3 P _ ±
Y H ^�^�Y �*H P _�° 3 P � ± V�H�W�V�° 3 P � ±n^ H Y W*° 3 P V ±n^ H ` Y ° 3 P � ± ��H�T ^ ° 3 P V ± W�H ^ �*° 3 P T ± _�H _X�*° 3 P T ±n^ H _ V�° 3 P W ± P H _XW*° 3 P _ ±n^ H `�V*° 3 P _ ±
Y H ^ ` V W�H ` V*° 3 P � ± P H ^ W*° 3 PG^.± `�H�W�a�° 3 P V ± W)H � P ° 3 P � ± TBH Y�Y ° 3 P V ± P H Y V*° 3 P V ± P H YX^ ° 3 P V ± _*H�T P ° 3 P W ± ��H ^ `�° 3 P _ ± W)H `�V*° 3 P _ ±
Y H �XT P `*H VBT)° 3 P � ± P H `�`�° 3 PG^.± V�H Y ^ ° 3 P W ± TBH a�`*° 3 P � ± P H Y _�° 3 P W ± P H a P ° 3 P V ±n^ H ^ a*° 3 P V ± TBH P�P ° 3 P W ± TBH Y�P ° 3 P _ ± a�H `XT)° 3 P _ ±
Y H _ ` � P H Y T)° 3 Pc^c±n^ H � W*° 3 PG^.± ��H ^�^ ° 3 P _ ± P H Y�P ° 3 PG^c± P H ^ a*° 3 P W ± �*H _ ^ ° 3 P V ± W�H PGY ° 3 P V ± `�H a�_�° 3 P W ± P H _XW*° 3 P � ± P H _ a*° 3 P � ±
Y H V ^ T P H P W�° 3 Pc^c±n^ H�W T�° 3 PG^.± P H PG^ ° 3 P � ± P H P _�° 3 PG^c± P H _ Y ° 3 P W ± V*H Y*P ° 3 P V ± P H Y*P ° 3 P W ± a�H ` P ° 3 P W ±n^ H�T.��° 3 P � ±n^ H P�P ° 3 P � ±
Y H ` P V P H P P ° 3 Pc^c±n^ H�W ^ ° 3 PG^.±n^ H VXT�° 3 P � ± P H P a*° 3 PG^c± P H �XT)° 3 P W ± a*H�T�V*° 3 P V ± P H�T ^ ° 3 P W ± a�H�T.V�° 3 P W ± _*H�W���° 3 P � ±n^ H `XT)° 3 P � ±
P H Y V Y a*H a Y ° 3 P � ±n^ H ^ a�° 3 PG^.± _*H ` P ° 3 P � ± P H ^�Y ° 3 PG^c± P H ^ T)° 3 P W ± P H _X�*° 3 P W ±n^ H _X`*° 3 P W ± a�H P�P ° 3 P W ± V�H V�a�° 3 P � ± ��H�T�W�° 3 P � ±
P H �XT�a `*H � �*° 3 P � ± P H a�`�° 3 PG^.± V�H a�_�° 3 P � ± P H P `*° 3 PG^c± P H P _�° 3 P W ±n^ H Y `*° 3 P W ± �*H P T)° 3 P W ± `�H _ `�° 3 P W ± `�H a ^ ° 3 P � ± _*H V�V*° 3 P � ±
P H�T.a ^ V*H�T�V*° 3 P � ± P H V W*° 3 PG^.± `�H�W���° 3 P � ± P H P �*° 3 PG^c± P H Y _�° 3 P W ± _�H�T ^ ° 3 P W ± �*H `XW�° 3 P W ± P H Y a�° 3 P _ ± P H Y a�° 3 PG^.± W)H _ V*° 3 P � ±
^ H ��� Y W�H � `*° 3 P � ± P H � W*° 3 PG^.± a�H ��_�° 3 P � ± P H Y _�° 3 PG^c± a�H�T�T)° 3 P V ± P H V `*° 3 P _ ± W�H P T)° 3 P W ±n^ H�T.��° 3 P _ ± P H ^ ��° 3 PG^.± V�H Y _�° 3 P � ±
��H Y ^ a _�H ^ W�° 3 P � ± P H PIY ° 3 PG^.± a�H _ V�° 3 P � ± a�H�W ^ ° 3 P � ± a�H�T.a*° 3 P V ± W�H ^ �*° 3 P _ ± `*H _BW�° 3 P W ± TBH `�V�° 3 P _ ± P H ��_�° 3 PG^.± V�H _ P ° 3 P � ±
��H a��BT �*H � `*° 3 P � ± a�H Y�P ° 3 P � ± a�H Y `�° 3 P � ± `�H�W�W�° 3 P � ± P H Y `*° 3 P W ± P H ^�Y ° 3 P � ± P H _XV*° 3 P _ ± P H ` Y ° 3 P � ± P H _ P ° 3 PG^.± V�H VXT)° 3 P � ±
W)H P�P a ^ H�T ^ ° 3 P � ± TBH _ P ° 3 P � ± `�H _�_�° 3 P � ± TBH V P ° 3 P � ± P H ^ `*° 3 P W ±n^ H P �*° 3 P � ±n^ H ^ a*° 3 P _ ± ��H ^ ��° 3 P � ± P H _ `�° 3 PG^.± V�H `�V*° 3 P � ±
V�H V W�_ ^ H ^�P ° 3 P � ± V�H P W*° 3 P � ± TBH VXT�° 3 P � ± V�H�T.�*° 3 P � ± P H�W ^ ° 3 P W ± �*H Y _�° 3 P � ± �*H Y `*° 3 P _ ± _*H VXT�° 3 P � ± P H�W._�° 3 PG^.± V�H a�`*° 3 P � ±
`�H V W Y P H ` P ° 3 P � ± W)H P�P ° 3 P � ± V�H `�_�° 3 P � ± W)H `�a*° 3 P � ± P H�T Y ° 3 P W ± �*H V V*° 3 P � ± �*H V Y ° 3 P _ ± W)H�T.��° 3 P � ± P H�W T�° 3 PG^.± V�H a�_�° 3 P � ±
P�P H ^ _XW P H _)T)° 3 P � ± _*H ^ _�° 3 P � ± W)H aXT�° 3 P � ± W)H Y T)° 3 P � ± P H�T.a*° 3 P W ± �*H `BT)° 3 P � ± �*H�T�W�° 3 P _ ± V�H P W*° 3 P � ± P H�W._�° 3 PG^.± V�H V�V*° 3 P � ±
P _�H V P a P H P a*° 3 P � ± ��H _ V�° 3 P � ± W)H Y `�° 3 P � ± _*H ^ `*° 3 P � ± P H ` P ° 3 P W ± �*H V a*° 3 P � ± �*H W�a*° 3 P _ ± W)H a�V�° 3 P � ± P H _�_�° 3 PG^.± V�H PG^ ° 3 P � ±
P a*H Y Y W a*H _Xa*° 3 P _ ±n^ H�T�T�° 3 P � ± _*H P `�° 3 P � ± ��H�W Y ° 3 P � ± P H a Y ° 3 P W ± �*H ^ W�° 3 P � ± �*H ^ T)° 3 P _ ± W)H ��_�° 3 P � ± P H � Y ° 3 PG^.± W)H �XT)° 3 P � ±
^ _�H�T Y V T)H � V*° 3 P _ ±n^ H P T�° 3 P � ± ��H � W*° 3 P � ±n^ H�T.`*° 3 P � ±Ì^ H P T)° 3 P W ±n^ H�T ^ ° 3 P � ±n^ H aBT)° 3 P _ ± _*H _ a�° 3 P � ± P H P ��° 3 PG^.± _*H�W ^ ° 3 P � ±
� ^ H P P ` W�H W�a*° 3 P _ ± P H V W*° 3 P � ±n^ H V Y ° 3 P � ±n^ H P W�° 3 P � ±Ì^ H V��*° 3 P W ±n^ H P `*° 3 P � ±n^ H�T�W�° 3 P _ ± ��H V P ° 3 P � ± a�H _ ^ ° 3 P � ± ��H V�V*° 3 P � ±
_ P H�T�W._ _�H P W�° 3 P _ ± P H ^ _�° 3 P � ± P H aXT�° 3 P � ± P H V��*° 3 P � ± ��H Y `*° 3 P W ± P H�T Y ° 3 P � ±n^ H V Y ° 3 P _ ±n^ H ` P ° 3 P � ± TBH�W�a�° 3 P � ±n^ H `�V*° 3 P � ±
W._�H ^ ` Y �*H YX^ ° 3 P _ ± a�H Y _�° 3 P _ ± P H _XW*° 3 P � ± P H ^�Y ° 3 P � ± ��H ��`*° 3 P W ± P H ^ a*° 3 P � ±n^ H _X�*° 3 P _ ±n^ H PG^ ° 3 P � ± W)H a ^ ° 3 P � ±n^ H P T)° 3 P � ±
T Y H W�V�_ ^ H P `*° 3 P _ ± V�H�W P ° 3 P _ ± P H Y V�° 3 P � ± `�H�T P ° 3 P _ ± ��H _ Y ° 3 P W ± a*H VXW�° 3 P _ ±n^ H ^�P ° 3 P _ ± P H�W�`�° 3 P � ± _*H�W Y ° 3 P � ± P H V P ° 3 P � ±
a P H�T���� P H W�_�° 3 P _ ± _*H V���° 3 P _ ± TBH�W�W*° 3 P _ ± V�H ^ �*° 3 P _ ± ��H P `*° 3 P W ± T)H Pc^ ° 3 P _ ± P H a ^ ° 3 P _ ± P H P W*° 3 P � ± ��H ��_�° 3 P � ± P H P T)° 3 P � ±
P�P a�H ^ W�� P H Y `*° 3 P _ ± ��H ^ W*° 3 P _ ± W)H ����° 3 P _ ± _*H ��a*° 3 P _ ±Ì^ H�T.`*° 3 P W ± W�H P a*° 3 P _ ± P H V P ° 3 P _ ± `�H ^ V�° 3 P _ ±n^ H _ ��° 3 P � ± `�H ��`*° 3 P _ ±
P W W)H Y ^ a T)H W�_�° 3 P W ±n^ H ^ V�° 3 P _ ± ��H�T.��° 3 P _ ± ��H Y T)° 3 P _ ±Ì^ H � P ° 3 P W ± �*H�T��*° 3 P _ ± P H � Y ° 3 P _ ± W)H `�a�° 3 P _ ± P H�T�W*° 3 P � ± W)H a ^ ° 3 P _ ±
^�Y*P H�W���` W�H ^�P ° 3 P W ± P H�W T�° 3 P _ ±n^ H�W�a�° 3 P _ ±n^ H P �*° 3 P _ ± P H ` ^ ° 3 P W ±n^ H VXW�° 3 P _ ± P H Y*P ° 3 P _ ± _*H P W*° 3 P _ ± P H ^ ��° 3 P � ± _*H P W�° 3 P _ ±
^ V P H a�a�a �*H W�`*° 3 P W ± P H Y `�° 3 P _ ± P H�T.`�° 3 P _ ± P H _BT)° 3 P _ ± P H ��a*° 3 P W ± P H `BT)° 3 P _ ± T)H WXT)° 3 P W ±n^ H a Y ° 3 P _ ± `�H V�_�° 3 P _ ±n^ H `�`*° 3 P _ ±
��_ Y H�W�a�a ^ H _BW�° 3 P W ± TBH ��`�° 3 P W ± P H ^�^ ° 3 P _ ± P H Y�P ° 3 P _ ± P H Y _�° 3 P W ± P H � P ° 3 P _ ± W�H W�`*° 3 P W ±n^ H Y�P ° 3 P _ ± W)H a�a�° 3 P _ ± P H a�`*° 3 P _ ±
_�_ ^ H�T�T.a P H VBT)° 3 P W ± W)H Y _�° 3 P W ± `�H ��V�° 3 P W ± V�H `�a*° 3 P W ± TBH�W�`*° 3 P V ± a*H Y V*° 3 P W ± _�H Y �*° 3 P W ± P H ��a�° 3 P _ ± _*H P _�° 3 P _ ± P H ��V*° 3 P _ ±
W T�W)H V PG^ P H P _�° 3 P W ± ��H _�_�° 3 P W ± W)H�T Y ° 3 P W ± _*H�T Y ° 3 P W ± W)H _ �*° 3 P V ± V*H ^ W�° 3 P W ±n^ H `BT)° 3 P W ± a�H�W._�° 3 P W ±n^ H ` W*° 3 P _ ± a�H � P ° 3 P W ±
Tc_X`�H ^ a�V T)H�T._�° 3 P V ±n^ H ����° 3 P W ± ��H `�`�° 3 P W ± ��H ^�Y ° 3 P W ± ��H `�_�° 3 P V ± _�H ^ a*° 3 P W ±n^ H YX^ ° 3 P W ± V�H�W���° 3 P W ± P H a�_�° 3 P _ ± V�H � W�° 3 P W ±
aXT ^ H�T.`�_ W�H ^ W�° 3 P V ± P H�W�`�° 3 P W ±n^ H V���° 3 P W ±n^ H P T)° 3 P W ±Ì^ H V�`*° 3 P V ±n^ H a�_�° 3 P W ± P H _ P ° 3 P W ± _*H _XW*° 3 P W ± P H � ^ ° 3 P _ ± _*H � P ° 3 P W ±
PG^ V�_*H V ^�Y �*H W W�° 3 P V ± P H Y T�° 3 P W ± P H�T.`�° 3 P W ± P H _BT)° 3 P W ± P H `�V*° 3 P V ±n^ H Y Y ° 3 P W ± a*H�T Y ° 3 P V ± ��H Y ��° 3 P W ± a�H Y�P ° 3 P W ±n^ H a��*° 3 P W ±
P V�_ _*H Y�Y W ^ H _ P ° 3 P V ± TBH ^ V�° 3 P V ± P H ^)P ° 3 P W ± a�H a�V*° 3 P V ± P H ^ a*° 3 P V ± P H � V*° 3 P W ± V*H V `*° 3 P V ±n^ H Y V�° 3 P W ± V�H P�P ° 3 P W ± P H a�a*° 3 P W ±
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��� r�� R r�� r t�� R rI� � r � t r�� R r�� � r � r rI� t r � RY H PIY Y ^ H Y*P ° 3 P W ± V�H�T�W*° 3 P V ± ��H _ a�° 3 P V ± W)H �XT)° 3 ^ _ ± ��H _ `*° 3 P V ± W�H Y a*° 3 P V ± �*H P _�° 3 P T ± P H�W���° 3 P V ± W)H ^ a�° 3 P T ± _*H P W�° 3 P T ±

Y H P � Y P H P W�° 3 P _ ± _*H�T.V�° 3 P W ±n^ H _ Y ° 3 P W ± P H ^)P ° 3 ^)PD±Ì^ H _ V*° 3 P W ± �*H W Y ° 3 P W ±n^ H P _�° 3 P V ± P H Y `�° 3 P W ± ��H�T Y ° 3 P V ±n^ H ` P ° 3 P V ±
Y H P V a _�H Y _�° 3 P _ ± P H a�V�° 3 P _ ± a�H�T.��° 3 P W ± `�H `�V*° 3 ^�Y.± P H Y ^ ° 3 P _ ± P H _ ^ ° 3 P _ ± `*H WXT)° 3 P V ± _*H _XW*° 3 P W ± P H�W P ° 3 P W ± P H P �*° 3 P W ±
Y H ^�^�Y a*H a Y ° 3 P _ ± W)H _�_�° 3 P _ ±n^ H V�V�° 3 P _ ± ��H ^ V*° 3 P ` ±Ì^ H ` W�° 3 P _ ± �*H ` a*° 3 P _ ±n^ H ^ T)° 3 P W ± P H ^ _�° 3 P _ ± _*H Y `�° 3 P W ± ��H Y W�° 3 P W ±
Y H ^ ` V P H a�_�° 3 P � ± P H P a�° 3 P � ± W)H�T ^ ° 3 P _ ± V�H�Tc_�° 3 P T ± V�H ^ W�° 3 P _ ± `*H _XV*° 3 P _ ± _�H _ P ° 3 P W ±n^ H�T.`�° 3 P _ ± `�H Y�Y ° 3 P W ± V�H ^ a*° 3 P W ±
Y H �XT P �*H W ^ ° 3 P � ±n^ H � W*° 3 P � ± P H PG^ ° 3 P � ± `�H �XT)° 3 P V ± P H ^ _�° 3 P � ± P H�T Y ° 3 P � ± V*H�T�V*° 3 P W ± W)H ` ^ ° 3 P _ ± P H ^ _�° 3 P _ ± P H P _�° 3 P _ ±
Y H _ ` � V*H ^ ^ ° 3 P � ± _*H _XW*° 3 P � ±n^ H Y a�° 3 P � ± V�H�T�T)° 3 P W ±Ì^ H ��_�° 3 P � ± �*H ^ V*° 3 P � ± a*H Y W�° 3 P W ± P H P a�° 3 P � ± P H�Tc_�° 3 P _ ±n^ H PG^ ° 3 P _ ±
Y H V ^ T P H YX^ ° 3 Pc^c± TBH�T.��° 3 P � ± ��H V���° 3 P � ± ��H V��*° 3 P _ ± _*H Y _�° 3 P � ± W�H�T Y ° 3 P � ± P H ^ T)° 3 P _ ±n^ H ^ _�° 3 P � ±n^ H�Tc_�° 3 P _ ± _*H _ �*° 3 P _ ±
Y H ` P V P H _X`*° 3 Pc^c± P H P `�° 3 PG^.± W)H V ^ ° 3 P � ± P H � P ° 3 P � ± V�H Y V*° 3 P � ± `*H V V*° 3 P � ±n^ H ^�Y ° 3 P _ ± ��H ` Y ° 3 P � ± W)H�W P ° 3 P _ ± a�H a P ° 3 P _ ±
P H Y V Y P H ` `*° 3 Pc^c± P H�W T�° 3 PG^.± TBH�T.��° 3 P � ± ��H � W�° 3 P � ± TBH `�a*° 3 P � ± P H P _�° 3 Pc^c± _�H ^�Y ° 3 P _ ± W)H ` P ° 3 P � ± P H P W*° 3 P � ±n^ H Y _�° 3 P � ±
P H �XT�a ^ H P P ° 3 Pc^c± P H `XT�° 3 PG^.± a�H V P ° 3 P � ± V�H _ V*° 3 P � ± a�H PIY ° 3 P � ± P H ��_�° 3 Pc^c± T)H � ^ ° 3 P _ ± `�H Y ^ ° 3 P � ±n^ H Y T�° 3 P � ± ��H�W�`*° 3 P � ±
P H�T.a ^ ^ H P V*° 3 Pc^c±n^ H Y _�° 3 PG^.± P H PIY ° 3 PG^.± P H Y�Y ° 3 PG^c± a�H�W T)° 3 P � ± P H _ _�° 3 Pc^c± P H PGY ° 3 P � ± P H Y�Y ° 3 PG^.± ��H P _�° 3 P � ± W)H � Y ° 3 P � ±
^ H ��� Y ^ H Y T)° 3 Pc^c±n^ H Y `�° 3 PG^.± P H P `�° 3 PG^.± P H ���*° 3 PG^c± a�H _XW�° 3 P � ± P H _BW�° 3 Pc^c± P H _ _�° 3 P � ± P H P V�° 3 PG^.± _*H P W*° 3 P � ± V�H `�`*° 3 P � ±
��H Y ^ a P H a �*° 3 Pc^c±n^ H Y T�° 3 PG^.± P H ^)P ° 3 PG^.± P H�W�a*° 3 PG^c± a�H Y ^ ° 3 P � ± P H _ ^ ° 3 Pc^c± P H�T ^ ° 3 P � ± P H ^ T�° 3 PG^.± _*H aXT�° 3 P � ± `�H P W�° 3 P � ±

W�W



� Ô �DS���[ �DS���[ �DS�� [ ��S�� [ ��S���[ �DS���[ �DS���[ �DS�� [ ��S�� [ ��S���[
��� r � R r � r t � R r � � r � t r � R r � � r � r r � t r � R��H a��BT P H�T�`*° 3 Pc^c±n^ H Y ^ ° 3 PG^.± P H ^ ��° 3 PG^.± P H�T.a*° 3 PG^c± `�H�W�W�° 3 P � ± P H � V*° 3 Pc^c± P H a�_�° 3 P � ± P H � W*° 3 PG^.± W)H V���° 3 P � ± a�H P V*° 3 P � ±

W)H P�P a P H V�_�° 3 Pc^c± P H aXT�° 3 PG^.± P H ^ ��° 3 PG^.± P H a��*° 3 PG^c± `�H P W�° 3 P � ± P H � ^ ° 3 Pc^c±n^ H P P ° 3 P � ± P H _ P ° 3 PG^.± V�H P ��° 3 P � ± a�H a�V*° 3 P � ±
V�H V W�_ P H W��*° 3 Pc^c± P H a P ° 3 PG^.± P H ^�^ ° 3 PG^.±n^ H Y �*° 3 PG^c± TBH `��*° 3 P � ± P H ^ `*° 3 Pc^c±n^ H ^ �*° 3 P � ± P H _XW*° 3 PG^.± V�H _ a�° 3 P � ± P H Y W�° 3 PG^c±
`�H V W Y P H _ ^ ° 3 Pc^c± P H ` ^ ° 3 PG^.± P H P a�° 3 PG^.±n^ H Y W�° 3 PG^c± TBH _BT)° 3 P � ± P H ^ ^ ° 3 Pc^c±n^ H ^ V*° 3 P � ± P H _ V�° 3 PG^.± V�H V Y ° 3 P � ± P H Y T)° 3 PG^c±
P�P H ^ _XW P H ^ a*° 3 Pc^c± P H�T P ° 3 PG^.± P H P ��° 3 PG^.± P H a�`*° 3 PG^c± V�H a W�° 3 P � ± P H P W�° 3 Pc^c±n^ H P a*° 3 P � ± P H _ P ° 3 PG^.± V�H _ ^ ° 3 P � ± P H Y _�° 3 PG^c±
P _�H V P a P H P _�° 3 Pc^c± P H�W�W*° 3 PG^.± P H Y ��° 3 PG^.± P H ` W�° 3 PG^c± V�H ^ V*° 3 P � ± P H Y _�° 3 Pc^c±n^ H YX^ ° 3 P � ± P H � P ° 3 PG^.± W)H a���° 3 P � ± a�H V�a*° 3 P � ±
P a*H Y Y W a*H�T�a*° 3 P � ± P H ��V�° 3 PG^.± `�H a�V�° 3 P � ± P H V W�° 3 PG^c± W)H _ P ° 3 P � ± `*H a a*° 3 P � ± P H�T�`*° 3 P � ± P H P T�° 3 PG^.± W)H ^ ��° 3 P � ± `�H�W�`*° 3 P � ±
^ _�H�T Y V `*H PGY ° 3 P � ± P H P W*° 3 PG^.± TBH _ a�° 3 P � ± P H _ ^ ° 3 PG^c± _*H�W Y ° 3 P � ± T)H _Xa*° 3 P � ± P H W Y ° 3 P � ± a�H a�V�° 3 P � ± _*H _ P ° 3 P � ± TBH ^ V*° 3 P � ±
� ^ H P P ` V*H _Xa*° 3 P � ± a�H �XT�° 3 P � ± V�H Y _�° 3 P � ± P H P T)° 3 PG^c± ��H V P ° 3 P � ± V*H YX^ ° 3 P � ± P H ^�P ° 3 P � ± `�H P a�° 3 P � ± ��H�W T�° 3 P � ± W)H a ^ ° 3 P � ±
_ P H�T�W._ W�H Y W�° 3 P � ± TBH _ Y ° 3 P � ± _*H�T P ° 3 P � ± a�H �XT)° 3 P � ±Ì^ H ` Y ° 3 P � ± _�H V a*° 3 P � ± a*H _BW�° 3 P _ ± V�H�W Y ° 3 P � ±n^ H�T.a�° 3 P � ± _*H V W�° 3 P � ±
W._�H ^ ` Y �*H ` ^ ° 3 P � ± W)H�T Y ° 3 P � ± ��H�W�`�° 3 P � ± TBH ^ `*° 3 P � ±Ì^ H P�P ° 3 P � ± �*H W W�° 3 P � ± T)H P W�° 3 P _ ± W)H Y ^ ° 3 P � ±n^ H P�P ° 3 P � ± ��H�W�W�° 3 P � ±
T Y H W�V�_ ^ H ` �*° 3 P � ± _*H ^ `�° 3 P � ±n^ H V W*° 3 P � ± W)H�W Y ° 3 P � ± P H�W�V*° 3 P � ±n^ H V �*° 3 P � ± W�H ^ a*° 3 P _ ± ��H�T�T�° 3 P � ± P H�W�V�° 3 P � ±n^ H V W�° 3 P � ±
a P H�T���� ^ H Y W�° 3 P � ± ��H P W*° 3 P � ± P H a ^ ° 3 P � ± _*H Y T)° 3 P � ± P H P �*° 3 P � ± P H a Y ° 3 P � ± �*H ` �*° 3 P _ ±n^ H�T.`�° 3 P � ± P H P _�° 3 P � ± P H a��*° 3 P � ±
P�P a�H ^ W�� P H _)T)° 3 P � ±n^ H ^ `�° 3 P � ± P H ��`�° 3 P � ±n^ H a�V*° 3 P � ± `�H Y V*° 3 P _ ± P H � V*° 3 P � ±n^ H�T._�° 3 P _ ±n^ H Y�P ° 3 P � ± `�H P ��° 3 P _ ± P H ��a*° 3 P � ±
P W W)H Y ^ a P H Y _�° 3 P � ± P H V ^ ° 3 P � ± a�H�Tc_�° 3 P _ ±n^ H PG^ ° 3 P � ± W)H V�`*° 3 P _ ± a*H W�a*° 3 P _ ± P H a �*° 3 P _ ± P H _ ��° 3 P � ± W)H�Tc_�° 3 P _ ± a�H ` ^ ° 3 P _ ±
^�Y*P H�W���` T)H ^ a*° 3 P _ ± P H P _�° 3 P � ± V�H ` P ° 3 P _ ± P H�W Y ° 3 P � ± ��H aXT)° 3 P _ ± V*H�T Y ° 3 P _ ± P H �XW�° 3 P _ ± P H Y�P ° 3 P � ± _*H Y�Y ° 3 P _ ± V�H `�`*° 3 P _ ±
^ V P H a�a�a W�H Y V*° 3 P _ ± TBH a W*° 3 P _ ± _*H�T ^ ° 3 P _ ± P H Y W�° 3 P � ±Ì^ H�T�W�° 3 P _ ± _�H VXW�° 3 P _ ± a*H �XW�° 3 P W ± TBH Y ^ ° 3 P _ ±n^ H�T.`�° 3 P _ ± _*H�T.`*° 3 P _ ±
��_ Y H�W�a�a �*H _Xa*° 3 P _ ± W)H�W Y ° 3 P _ ± ��H ^ V�° 3 P _ ± TBH ^ V*° 3 P _ ± P H `�a*° 3 P _ ± �*H ^�P ° 3 P _ ± V*H _ _�° 3 P W ± _*H `�V�° 3 P _ ± P H a ^ ° 3 P _ ± ��H � Y ° 3 P _ ±
_�_ ^ H�T�T.a ^ H _ Y ° 3 P _ ± ��H�T.a�° 3 P _ ±n^ H ^ ��° 3 P _ ± W)H Y�Y ° 3 P _ ± P H � Y ° 3 P _ ±n^ H ^�Y ° 3 P _ ± _�H _ P ° 3 P W ± ��H � W*° 3 P _ ± P H � P ° 3 P _ ±n^ H ^ T)° 3 P _ ±
W T�W)H V PG^ P H V�_�° 3 P _ ±n^ H V Y ° 3 P _ ± P H�W���° 3 P _ ± ��H _ �*° 3 P _ ± `�H `XT)° 3 P W ± P H W P ° 3 P _ ± �*H YX^ ° 3 P W ±n^ H ^ a�° 3 P _ ± `�H a�`�° 3 P W ± P H�W�W�° 3 P _ ±
Tc_X`�H ^ a�V P H Pc^ ° 3 P _ ± P H�T�T�° 3 P _ ± P H Y _�° 3 P _ ±n^ H � W�° 3 P _ ± V�H Y W�° 3 P W ± P H YX^ ° 3 P _ ±n^ H Y W�° 3 P W ± P H�W�V�° 3 P _ ± V�H P�P ° 3 P W ± P H Y V*° 3 P _ ±
aXT ^ H�T.`�_ T)H V Y ° 3 P W ± P H ^)P ° 3 P _ ± TBH Y a�° 3 P W ± P H V Y ° 3 P _ ± _*H P�P ° 3 P W ± V*H a V*° 3 P W ± P H _ Y ° 3 P W ± P H Y T�° 3 P _ ± _*H P V�° 3 P W ± TBH ^)P ° 3 P W ±
PG^ V�_*H V ^�Y W�H P V*° 3 P W ± `�H ^)P ° 3 P W ± _*H ` P ° 3 P W ± P H Y a*° 3 P _ ±Ì^ H�T.a*° 3 P W ± _�H�T ^ ° 3 P W ± a*H _X`*° 3 P V ± TBH ^ W*° 3 P W ±n^ H ` ^ ° 3 P W ± _*H `�a*° 3 P W ±
P V�_ _*H Y�Y W �*H W Y ° 3 P W ± W)H�W T�° 3 P W ± ��H ^ V�° 3 P W ± TBH ��a*° 3 P W ± P H `�a*° 3 P W ± �*H ^�Y ° 3 P W ± V*H _ ^ ° 3 P V ± _*H a ^ ° 3 P W ± P H a ^ ° 3 P W ± ��H � P ° 3 P W ±

�fÔ ��S*_BQ ��S*_XQ �DS�_XQ �DS�_XQ � QI_X\ � QI_X\ �XQI_X\ �XQ�_B\ ��S*_X[ ��S*_ [
��� r�� � r�� t r�� R t � t rI� R r�� r r�� � t � r rI� � t � rY H PIY Y ^ H ^ ^ ° 3 P W ± W)H PG^ ° 3 P W ± _*H�T.V�° 3 P a ± _*H � P ° 3 P V ± W)H V�`*° 3 P ` ± P H `BT)° 3 P ` ± T)H VBT)° 3 ^ � ± ��H �XT�° 3 ^�Y�± `�H P W*° 3 P ` ±n^ H V ^ ° 3 P T ±

Y H P � Y P H � V*° 3 P _ ± ��H ^ a�° 3 P _ ± ��H P T�° 3 P ` ±n^ H�T.�*° 3 P W ± ��H ^ _�° 3 P T ± P H � ^ ° 3 P T ± P H V ^ ° 3 ^�Y.±n^ H�W._�° 3 P a ± _*H ` Y ° 3 P T ± P H `�`*° 3 P V ±
Y H P V a W�H Y V*° 3 P _ ± P H ^ T�° 3 P � ± P H ^ T�° 3 P T ± P H Y _�° 3 P _ ± P H P �*° 3 P V ± W�H _BW�° 3 P T ± a*H P _�° 3 P a ± P H aXT�° 3 P ` ± P H�T ^ ° 3 P V ± TBH `�_�° 3 P V ±
Y H ^�^�Y P H ^ `*° 3 P � ± ��H ^ `�° 3 P � ± _*H ^ W*° 3 P T ±n^ H V�`*° 3 P _ ±Ì^ H�T�T)° 3 P V ± P H W�V*° 3 P V ± P H ` V*° 3 P T ±n^ H ��_�° 3 P T ± _*H ^ ��° 3 P V ±n^ H P V*° 3 P W ±
Y H ^ ` V ^ H � `*° 3 P � ± V�H ^ V�° 3 P � ±n^ H�T�T�° 3 P V ± W)H Y `*° 3 P _ ± W)H ��_�° 3 P V ± �*H�T�V*° 3 P V ± P H�T ^ ° 3 P V ±n^ H Y ^ ° 3 P V ± TBH�T�W*° 3 P V ± _*H _ Y ° 3 P W ±
Y H �XT P �*H W P ° 3 P � ± a�H _ Y ° 3 P � ±n^ H ��_�° 3 P W ± TBH�T P ° 3 P _ ± a�H ��V*° 3 P V ± a*H Y Y ° 3 P V ± `*H�T��*° 3 P V ± P H Y ^ ° 3 P W ± P H P T�° 3 P W ± TBH _ �*° 3 P W ±
Y H _ ` � _�H � �*° 3 P � ± P H P T�° 3 PG^.± P H ^ a�° 3 P _ ± P H Y ^ ° 3 P � ± P H V Y ° 3 P W ±n^ H Y W�° 3 P W ±n^ H ` Y ° 3 P W ± ��H � Y ° 3 P W ± P H�T.`�° 3 P W ± P H P `*° 3 P _ ±
Y H V ^ T _�H V�_�° 3 P � ± P H ^ `�° 3 PG^.± _*H _ `�° 3 P _ ± P H ^ T)° 3 P � ±Ì^ H V�_�° 3 P W ± _�H Y V*° 3 P W ± V*H ��_�° 3 P W ± TBH�W�a�° 3 P W ± ��H�W ^ ° 3 P W ±n^ H Y�P ° 3 P _ ±
Y H ` P V _�H _X`*° 3 P � ± P H ^ _�° 3 PG^.± P H Y T�° 3 P � ± P H V Y ° 3 P � ± _*H Y a*° 3 P W ± V*H ` �*° 3 P W ± P H P P ° 3 P _ ± P H ��V�° 3 P _ ± `�H�W P ° 3 P W ± ��H ` Y ° 3 P _ ±
P H Y V Y �*H a a*° 3 P � ± P H PG^ ° 3 PG^.± P H a���° 3 P � ± P H a�a*° 3 P � ± W)H `�`*° 3 P W ± P H Y Y ° 3 P _ ± P H V �*° 3 P _ ±n^ H Y W*° 3 P _ ± P H a Y ° 3 P _ ± TBH P �*° 3 P _ ±
P H �XT�a �*H � V*° 3 P � ± a�H _ a�° 3 P � ±n^ H�T.`�° 3 P � ±n^ H ��V*° 3 P � ± TBH `�a*° 3 P W ± P H � �*° 3 P _ ±n^ H P P ° 3 P _ ±n^ H�Tc_�° 3 P _ ± ��H _BT�° 3 P _ ± P H P a*° 3 P � ±
P H�T.a ^ ^ H�T ^ ° 3 P � ± TBH�T�T�° 3 P � ± ��H _ ^ ° 3 P � ±n^ H V P ° 3 P � ± a�H aXT)° 3 P W ± P H VXW�° 3 P _ ±n^ H W W�° 3 P _ ± ��H ��a�° 3 P _ ± W)H ^ V�° 3 P _ ± P H�T.�*° 3 P � ±
^ H ��� Y ^ H P `*° 3 P � ± V�H ^ T�° 3 P � ± ��H ` ^ ° 3 P � ±n^ H�T.�*° 3 P � ± P H ^�^ ° 3 P _ ± P H a `*° 3 P _ ±n^ H a a*° 3 P _ ± _*H Y ��° 3 P _ ± V�H `�`�° 3 P _ ±n^ H ^�^ ° 3 P � ±
��H Y ^ a P H ` Y ° 3 P � ± W)H ^ _�° 3 P � ± _*H ^)P ° 3 P � ±n^ H `��*° 3 P � ± P H _ `*° 3 P _ ±n^ H �BT)° 3 P _ ± �*H W Y ° 3 P _ ± _*H�T ^ ° 3 P _ ± `�H P�P ° 3 P _ ±n^ H�W�a*° 3 P � ±
��H a��BT P H VBT)° 3 P � ± _*H `�`�° 3 P � ± W)H P�P ° 3 P � ± ��H Y T)° 3 P � ± P H ` Y ° 3 P _ ±n^ H ` �*° 3 P _ ± _�H PGY ° 3 P _ ± W)H _ a�° 3 P _ ± a�H Y�Y ° 3 P _ ±n^ H `XT)° 3 P � ±
W)H P�P a P H ` �*° 3 P � ± W)H ��_�° 3 P � ± V�H `�`�° 3 P � ± ��H V�_�° 3 P � ±Ì^ H P `*° 3 P _ ± �*H ��_�° 3 P _ ± _�H ` Y ° 3 P _ ± V�H ^ `�° 3 P _ ± a�H VXT�° 3 P _ ± ��H Y `*° 3 P � ±
V�H V W�_ ^ H P T)° 3 P � ± V�H � W*° 3 P � ± a�H ^ W*° 3 P � ± _*H�W��*° 3 P � ±Ì^ H V Y ° 3 P _ ± �*H `�_�° 3 P _ ± W�H ` �*° 3 P _ ± V�H a�a�° 3 P _ ± P H Y ^ ° 3 P � ± ��H ^ _�° 3 P � ±
`�H V W Y ^ H W�_�° 3 P � ± TBH _ ^ ° 3 P � ± P H P W*° 3 PG^.± W)H _ `*° 3 P � ± ��H Y T)° 3 P _ ± _�H � ^ ° 3 P _ ± T)H V �*° 3 P _ ± TBH�W Y ° 3 P _ ± P H Y _�° 3 P � ± ��H � ^ ° 3 P � ±
P�P H ^ _XW ^ H�T�W�° 3 P � ± `�H Y _�° 3 P � ± P H ^ `�° 3 PG^.± V�H P T)° 3 P � ± ��H�W�`*° 3 P _ ± _�H�T�W�° 3 P _ ± P H Y _�° 3 P � ± TBH�T�W*° 3 P _ ± P H Y�P ° 3 P � ± ��H ^ T)° 3 P � ±
P _�H V P a ^ H�T��*° 3 P � ± `�H Y�P ° 3 P � ± P H ^ a�° 3 PG^.± V�H �XT)° 3 P � ± _*H Y �*° 3 P _ ± W�H Y V*° 3 P _ ± P H � V*° 3 P � ± TBH V�_�° 3 P _ ± a�H �XT�° 3 P _ ± ��H Y a*° 3 P � ±
P a*H Y Y W ^ H W P ° 3 P � ± TBH _ P ° 3 P � ± P H ^)P ° 3 PG^.± V�H Y T)° 3 P � ± _*H ^ a*° 3 P _ ± W�H P _�° 3 P _ ± P H V �*° 3 P � ± TBH P a�° 3 P _ ± `�H ^�^ ° 3 P _ ±n^ H ` Y ° 3 P � ±
^ _�H�T Y V ^ H P `*° 3 P � ± V�H _XW*° 3 P � ± P H Y W*° 3 PG^.± W)H _�_�° 3 P � ± _*H ^ `*° 3 P _ ± _�H a�_�° 3 P _ ± P H�T�V*° 3 P � ± V�H _�_�° 3 P _ ± V�H `�a�° 3 P _ ±n^ H _ �*° 3 P � ±
� ^ H P P ` P H ` P ° 3 P � ± W)H ��a�° 3 P � ± `�H ` ^ ° 3 P � ± _*H V�_�° 3 P � ± ��H a�`*° 3 P _ ± _�H _X`*° 3 P _ ± P H�T._�° 3 P � ± W)H�W ^ ° 3 P _ ± W)H�W._�° 3 P _ ±n^ H Y �*° 3 P � ±
_ P H�T�W._ P H _)T)° 3 P � ± _*H �XT�° 3 P � ± TBH P `�° 3 P � ± ��H `��*° 3 P � ± ��H�W P ° 3 P _ ± �*H `BT)° 3 P _ ± P H W�a*° 3 P � ± _*H�W�`�° 3 P _ ± _*H � ^ ° 3 P _ ± P H V��*° 3 P � ±
W._�H ^ ` Y P H P `*° 3 P � ± ��H�W Y ° 3 P � ± W)H�T.V�° 3 P � ± ��H PIY ° 3 P � ±Ì^ H a W�° 3 P _ ± �*H ^ ^ ° 3 P _ ± P H � V*° 3 P � ± ��H�T ^ ° 3 P _ ± ��H ^ a�° 3 P _ ± P H ^ `*° 3 P � ±
T Y H W�V�_ a*H � Y ° 3 P _ ±n^ H�T�T�° 3 P � ± _*H�W�V�° 3 P � ±n^ H _BT)° 3 P � ±Ì^ H ��a*° 3 P _ ±n^ H W�`*° 3 P _ ± P H Pc^ ° 3 P � ±n^ H aXT�° 3 P _ ±n^ H _XW*° 3 P _ ± a�H�T�W�° 3 P _ ±
a P H�T���� T)H ^ a*° 3 P _ ±n^ H P T�° 3 P � ± ��H�W�`�° 3 P � ± P H a��*° 3 P � ± P H `�a*° 3 P _ ±n^ H Y �*° 3 P _ ± `*H ` �*° 3 P _ ±n^ H �XT�° 3 P _ ± P H ` Y ° 3 P _ ± TBH ^ `*° 3 P _ ±
P�P a�H ^ W�� W�H V�_�° 3 P _ ± P H V�`�° 3 P � ±n^ H�T.`�° 3 P � ± P H _ a*° 3 P � ± P H _ V*° 3 P _ ± P H WXT)° 3 P _ ± V*H�T T)° 3 P _ ± P H `�`�° 3 P _ ± P H � P ° 3 P _ ± W)H ��_�° 3 P _ ±
P W W)H Y ^ a _�H � Y ° 3 P _ ± P H ^ `�° 3 P � ±n^ H P ��° 3 P � ± P H P �*° 3 P � ± P H PIY ° 3 P _ ± P H P `*° 3 P _ ± W�H Y T)° 3 P _ ± P H _BT�° 3 P _ ± a�H ��`�° 3 P W ± ��H ` W�° 3 P _ ±

W�V



� Ô ��S*_BQ ��S*_XQ �DS�_XQ �DS�_XQ � QI_X\ � QI_X\ �XQI_X\ �XQ�_B\ ��S*_X[ ��S*_ [
��� r � � r � t r � R t � t r � R r � r r � � t � r r � � t � r^�Y*P H�W���` �*H ^ ^ ° 3 P _ ± a�H�W�`�° 3 P _ ± P H V Y ° 3 P � ± `�H _ �*° 3 P _ ± `�H P V*° 3 P W ± `*H ` P ° 3 P W ± �*H�T P ° 3 P _ ± P H P ��° 3 P _ ± V�H VXT�° 3 P W ±n^ H�T�W�° 3 P _ ±

^ V P H a�a�a ^ H � `*° 3 P _ ± TBH Y V�° 3 P _ ± P H P T�° 3 P � ± V�H P T)° 3 P _ ± W)H a�V*° 3 P W ± V*H _BW�° 3 P W ±n^ H V `*° 3 P _ ± `�H�W T�° 3 P W ± _*H�T Y ° 3 P W ± P H a�_�° 3 P _ ±
��_ Y H�W�a�a P H�T��*° 3 P _ ± W)H PG^ ° 3 P _ ± `�H�W ^ ° 3 P _ ± _*H _BT)° 3 P _ ± _*H ^ a*° 3 P W ± _�H V V*° 3 P W ± P H a P ° 3 P _ ± V�H �XT�° 3 P W ± ��H ^ a�° 3 P W ± P H ��V*° 3 P _ ±
_�_ ^ H�T�T.a P H ^ �*° 3 P _ ± ��H V�V�° 3 P _ ± V�H PIY ° 3 P _ ± ��H P a*° 3 P _ ± ��H Y W�° 3 P W ± �*H � ^ ° 3 P W ± P H ��_�° 3 P _ ± _*H V�_�° 3 P W ±n^ H ^ a�° 3 P W ± a�H _ P ° 3 P W ±
W T�W)H V PG^ `*H�T��*° 3 P W ±n^ H�W�a�° 3 P _ ± _*H � ^ ° 3 P _ ±n^ H ^ _�° 3 P _ ±Ì^ H P _�° 3 P W ±n^ H ��_�° 3 P W ± a*H � V*° 3 P W ± ��H ����° 3 P W ± P H�W�`�° 3 P W ± V�H�W Y ° 3 P W ±
Tc_X`�H ^ a�V V*H P P ° 3 P W ± P H ` P ° 3 P _ ± ��H Y ^ ° 3 P _ ± P H�W T)° 3 P _ ± P H�W Y ° 3 P W ± P H V �*° 3 P W ± V*H _Xa*° 3 P W ±n^ H �XT�° 3 P W ± P H Y a�° 3 P W ± _*H _ V*° 3 P W ±
aXT ^ H�T.`�_ _�H ^ W�° 3 P W ± P H ^ V�° 3 P _ ±n^ H PIY ° 3 P _ ± P H Y a*° 3 P _ ± P H Y �*° 3 P W ± P H P �*° 3 P W ± _�H _XV*° 3 P W ± P H V�V�° 3 P W ± TBH _�_�° 3 P V ± ��H Y W�° 3 P W ±
PG^ V�_*H V ^�Y ^ H a �*° 3 P W ± `�H V�a�° 3 P W ± P H _XW*° 3 P _ ± TBH _ a*° 3 P W ± TBH P �*° 3 P V ± T)H ` ^ ° 3 P V ± �*H Y V*° 3 P W ± P H P V�° 3 P W ± W)H Y T�° 3 P V ±n^ H Y a*° 3 P W ±
P V�_ _*H Y�Y W ^ H YX^ ° 3 P W ± W)H aXT�° 3 P W ± a�H a�V�° 3 P W ± W)H P _�° 3 P W ± _*H `�a*° 3 P V ± W�H �BT)° 3 P V ±n^ H Y a*° 3 P W ± `�H Y�Y ° 3 P V ± ��H _XW*° 3 P V ± P H _ ^ ° 3 P W ±
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��� r � t tD� R r � R r � r rI� R r�� r r���� t � r rI� R rI� tY H PIY Y _�H � `*° 3 P V ± P H �XT�° 3 P W ± TBH ^ T�° 3 P V ± `�H ��a*° 3 P V ± P H Y V*° 3 P V ± T)H _ P ° 3 P T ± W�H ^ W�° 3 ^ _ ± `�H Y a�° 3 P ` ± P H ^�^ ° 3 P V ± a�H ^ W�° 3 P T ±

Y H P � Y ^ H ` Y ° 3 P W ± TBH `�`�° 3 P W ± _*H ` Y ° 3 P W ± W)H a ^ ° 3 P W ± V�H Y a*° 3 P V ± W�H ^ �*° 3 P V ± P H P V*° 3 ^�PD± W)H�T Y ° 3 P T ± `�H ����° 3 P V ± W)H�T.�*° 3 P V ±
Y H P V a P H Y `*° 3 P _ ±n^ H�T�T�° 3 P _ ± P H `�`�° 3 P _ ±n^ H _ �*° 3 P _ ±Ì^ H P W�° 3 P W ±n^ H P W�° 3 P W ± `*H Y Y ° 3 ^�Y.±n^ H � W*° 3 P V ± ��H � W*° 3 P W ±n^ H P V*° 3 P W ±
Y H ^�^�Y ^ H `XW�° 3 P _ ± V�H�T�T�° 3 P _ ± W)H Y�Y ° 3 P _ ± V�H V�`*° 3 P _ ± W)H ^ �*° 3 P W ± W�H ` a*° 3 P W ±n^ H V �*° 3 P ` ± V�H _BT�° 3 P V ± a�H Y�P ° 3 P W ± W)H�W�V*° 3 P W ±
Y H ^ ` V W�H�T�`*° 3 P _ ± P H ^ a�° 3 P � ± P H Y ^ ° 3 P � ± P H _ Y ° 3 P � ± a�H a Y ° 3 P W ± P H ^ �*° 3 P _ ± _�H a Y ° 3 P T ± P H ��a�° 3 P W ± P H `�_�° 3 P _ ± P H PIY ° 3 P _ ±
Y H �XT P P H YX^ ° 3 P � ±n^ H P W*° 3 P � ± P H ` P ° 3 P � ±n^ H�W��*° 3 P � ± P H V W�° 3 P _ ±n^ H ^�P ° 3 P _ ± W�H _X�*° 3 P V ±n^ H `�a�° 3 P W ± ��H ^ _�° 3 P _ ± P H `�a*° 3 P _ ±
Y H _ ` � P H�T Y ° 3 P � ± ��H _ ��° 3 P � ± ��H Y ^ ° 3 P � ± _*H ^ `*° 3 P � ±Ì^ H�T P ° 3 P _ ± �*H `BT)° 3 P _ ± �*H ` a*° 3 P W ± TBH P V�° 3 P W ± W)H ��a�° 3 P _ ± ��H P�P ° 3 P _ ±
Y H V ^ T ^ H VXW�° 3 P � ± W)H P V�° 3 P � ± _*H�T Y ° 3 P � ± V�H�T ^ ° 3 P � ± _*H VXT)° 3 P _ ± V*H ` `*° 3 P _ ± P H a Y ° 3 P _ ±n^ H PIY ° 3 P _ ± `�H�T.V�° 3 P _ ± W)H Y T)° 3 P _ ±
Y H ` P V �*H�T��*° 3 P � ± TBH Y V�° 3 P � ± V�H�W�V�° 3 P � ± a�H _XW�° 3 P � ± `�H � P ° 3 P _ ± P H ^ �*° 3 P � ± V*H _XV*° 3 P _ ± W)H ` W*° 3 P _ ± P H ��`�° 3 P � ± `�H Y `*° 3 P _ ±
P H Y V Y _�H V V*° 3 P � ± `�H V�_�° 3 P � ± `�H P ��° 3 P � ± P H P `*° 3 PG^c± P H _ �*° 3 P � ±n^ H Y a*° 3 P � ± P H W�a*° 3 P � ± P H ��_�° 3 P � ±n^ H Y `�° 3 P � ± P H ^ �*° 3 P � ±
P H �XT�a W�H ^ �*° 3 P � ± a�H�W ^ ° 3 P � ± a�H Y W*° 3 P � ± P H � P ° 3 PG^c±Ì^ H ^)P ° 3 P � ± �*H ^�Y ° 3 P � ±n^ H a a*° 3 P � ±n^ H _ V�° 3 P � ±n^ H `�a�° 3 P � ± P H�T.�*° 3 P � ±
P H�T.a ^ W�H � `*° 3 P � ± a�H V�_�° 3 P � ± a�H ^ W*° 3 P � ± P H ��_�° 3 PG^c± ��H Y ^ ° 3 P � ± _�H �XW�° 3 P � ± _�H W�V*° 3 P � ± ��H�T ^ ° 3 P � ± ��H V�`�° 3 P � ±n^ H ^)P ° 3 P � ±
^ H ��� Y W�H ^�P ° 3 P � ± a�H P `�° 3 P � ± `�H `XT�° 3 P � ± P H ^ a*° 3 PG^c± ��H�T P ° 3 P � ± W�H � P ° 3 P � ± W�H aBT)° 3 P � ± _*H `�a�° 3 P � ± _*H � P ° 3 P � ±n^ H V P ° 3 P � ±
��H Y ^ a _�H `XW�° 3 P � ± `�H _�_�° 3 P � ± `�H ^)P ° 3 P � ± P H P `*° 3 PG^c± _*H P a*° 3 P � ± W�H a a*° 3 P � ± T)H Y*P ° 3 P � ± W)H ` ^ ° 3 P � ± _*H�T ^ ° 3 P � ±n^ H `XT)° 3 P � ±
��H a��BT _�H _Xa*° 3 P � ± TBH V�`�° 3 P � ± TBH�W ^ ° 3 P � ± P H Y a*° 3 PG^c± _*H�W��*° 3 P � ± V*H _XV*° 3 P � ± T)H�T�`*° 3 P � ± V�H�W���° 3 P � ± _*H aXT�° 3 P � ± ��H Y _�° 3 P � ±
W)H P�P a _�H P a*° 3 P � ± TBH Y T�° 3 P � ± V�H a�a�° 3 P � ± P H Y�P ° 3 PG^c± _*H�T.a*° 3 P � ± V*H `�_�° 3 P � ± `*H _ P ° 3 P � ± TBH Y `�° 3 P � ± W)H P T�° 3 P � ± ��H P `*° 3 P � ±
V�H V W�_ �*H a a*° 3 P � ± V�H V�_�° 3 P � ± V�H V P ° 3 P � ± a�H�W._�° 3 P � ± W)H Y ^ ° 3 P � ± T)H P V*° 3 P � ± `*H a ^ ° 3 P � ± TBH _XW*° 3 P � ± W)H � P ° 3 P � ± ��H ^ T)° 3 P � ±
`�H V W Y �*H ` Y ° 3 P � ± V�H ^ a�° 3 P � ± V�H ^ T�° 3 P � ± a�H Y �*° 3 P � ± W)H P _�° 3 P � ± T)H ^ a*° 3 P � ± a*H P a*° 3 P � ± TBH�W�V�° 3 P � ± W)H ��_�° 3 P � ± ��H � Y ° 3 P � ±
P�P H ^ _XW �*H W W�° 3 P � ± W)H `�a�° 3 P � ± W)H `�_�° 3 P � ± `�H ��`*° 3 P � ± W)H Y V*° 3 P � ± T)H P �*° 3 P � ± a*H Y V*° 3 P � ± TBH ����° 3 P � ± W)H P `�° 3 P � ± ��H ^�Y ° 3 P � ±
P _�H V P a �*H ^�Y ° 3 P � ± W)H � W*° 3 P � ± W)H ^ T�° 3 P � ± TBH _ a*° 3 P � ± _*H�T�W�° 3 P � ± V*H V Y ° 3 P � ± `*H _ _�° 3 P � ± V�H�T.`�° 3 P � ± _*H�T.a�° 3 P � ±n^ H aXT)° 3 P � ±
P a*H Y Y W ^ H�T T)° 3 P � ± _*H V�`�° 3 P � ± _*H�W._�° 3 P � ± V�H _ �*° 3 P � ± _*H ^ �*° 3 P � ± W�H ` P ° 3 P � ± T)H _)T)° 3 P � ± W)H a W*° 3 P � ± _*H ^�^ ° 3 P � ±n^ H V ^ ° 3 P � ±
^ _�H�T Y V ^ H ^ a*° 3 P � ± ��H a�_�° 3 P � ± ��H�T.V�° 3 P � ± W)H � P ° 3 P � ± ��H V Y ° 3 P � ± _�H `BT)° 3 P � ± V*H � P ° 3 P � ± _*H a�a�° 3 P � ± ��H�W�W*° 3 P � ±n^ H ^�^ ° 3 P � ±
� ^ H P P ` P H ` �*° 3 P � ± ��H P a�° 3 P � ± ��H Y�P ° 3 P � ± _*H ^�^ ° 3 P � ±Ì^ H a��*° 3 P � ± �*H a ^ ° 3 P � ± W�H PGY ° 3 P � ± _*H Y ^ ° 3 P � ±n^ H `XT�° 3 P � ± P H ` Y ° 3 P � ±
_ P H�T�W._ P H _ ^ ° 3 P � ±n^ H�W ^ ° 3 P � ±n^ H ����° 3 P � ± ��H ^ V*° 3 P � ±Ì^ H � Y ° 3 P � ± �*H Y V*° 3 P � ± _�H YX^ ° 3 P � ± ��H P _�° 3 P � ±n^ H ^ _�° 3 P � ± P H _ ^ ° 3 P � ±
W._�H ^ ` Y P H Y T)° 3 P � ± P H a���° 3 P � ± P H�T.V�° 3 P � ±n^ H _ V*° 3 P � ± P H�T�T)° 3 P � ±n^ H � ^ ° 3 P � ± �*H Y a*° 3 P � ±n^ H ��a�° 3 P � ± P H�T P ° 3 P � ± P H Y a*° 3 P � ±
T Y H W�V�_ T)H a `*° 3 P _ ± P H _XW*° 3 P � ± P H � Y ° 3 P � ± P H ` ^ ° 3 P � ± P H ���*° 3 P � ± P H�T��*° 3 P � ±n^ H �XW�° 3 P � ± P H�T.a�° 3 P � ± P H ^ `�° 3 P � ± `�H P V*° 3 P _ ±
a P H�T���� W�H ` �*° 3 P _ ± P H Y T�° 3 P � ± a�H�W�W*° 3 P _ ± P H ���*° 3 P � ± a�H `�V*° 3 P _ ± P H ^ T)° 3 P � ± P H�T�W�° 3 P � ± P H � ^ ° 3 P � ± a�H _ ��° 3 P _ ± V�H Y �*° 3 P _ ±
P�P a�H ^ W�� _�H ^ ^ ° 3 P _ ± TBH�T.a�° 3 P _ ± V�H a Y ° 3 P _ ± a�H V��*° 3 P _ ± TBH ^�Y ° 3 P _ ± a*H ^ ^ ° 3 P _ ± P H � Y ° 3 P � ± a�H V���° 3 P _ ± V�H `�V�° 3 P _ ± _*H ��`*° 3 P _ ±
P W W)H Y ^ a �*H YX^ ° 3 P _ ± W)H V P ° 3 P _ ± _*H a�_�° 3 P _ ± V�H a Y ° 3 P _ ± W)H ^�Y ° 3 P _ ± V*H V �*° 3 P _ ± a*H _X`*° 3 P _ ± V�H a�V�° 3 P _ ± _*H a ^ ° 3 P _ ± ��H P W�° 3 P _ ±
^�Y*P H�W���` ^ H P _�° 3 P _ ± _*H Y�Y ° 3 P _ ± ��H�W Y ° 3 P _ ± _*H `�a*° 3 P _ ± ��H�T P ° 3 P _ ± _�H�T ^ ° 3 P _ ± V*H `XW�° 3 P _ ± _*H aXT�° 3 P _ ± ��H _ a�° 3 P _ ±n^ H ^ _�° 3 P _ ±
^ V P H a�a�a P H W Y ° 3 P _ ±n^ H ` ^ ° 3 P _ ±n^ H _ V�° 3 P _ ± ��H _�_�° 3 P _ ±Ì^ H V��*° 3 P _ ± �*H � �*° 3 P _ ± _�H a P ° 3 P _ ± ��H�W ^ ° 3 P _ ±n^ H _BT�° 3 P _ ± P H�W�`*° 3 P _ ±
��_ Y H�W�a�a P H Y W�° 3 P _ ± P H a�`�° 3 P _ ± P H�T P ° 3 P _ ±n^ H _ Y ° 3 P _ ± P H ` W�° 3 P _ ±n^ H � �*° 3 P _ ± �*H _)T)° 3 P _ ±n^ H _ `�° 3 P _ ± P H�T ^ ° 3 P _ ± P H PIY ° 3 P _ ±
_�_ ^ H�T�T.a T)H ^ `*° 3 P W ± P H ��`�° 3 P _ ± P H P a�° 3 P _ ± P H VXT)° 3 P _ ± P H ^ a*° 3 P _ ± P H V ^ ° 3 P _ ±n^ H _ _�° 3 P _ ± P H�T.��° 3 P _ ± P H ^�Y ° 3 P _ ± TBH V�V*° 3 P W ±
W T�W)H V PG^ W�H Y �*° 3 P W ± a�H�W P ° 3 P W ± `�H ^�Y ° 3 P W ± P H P V*° 3 P _ ± `�H a ^ ° 3 P W ± P H Pc^ ° 3 P _ ± P H�T Y ° 3 P _ ± P H ^�Y ° 3 P _ ± `�H ^ V�° 3 P W ± W)H ^ `*° 3 P W ±
Tc_X`�H ^ a�V �*H _BW�° 3 P W ± V�H�W._�° 3 P W ± W)H V���° 3 P W ± TBH a�_�° 3 P W ± V�H P _�° 3 P W ± T)H�T��*° 3 P W ± P H P `*° 3 P _ ± `�H ^ T�° 3 P W ± W)H VXT�° 3 P W ± ��H V��*° 3 P W ±
aXT ^ H�T.`�_ ^ H � V*° 3 P W ± _*H _ `�° 3 P W ± ��H ` W*° 3 P W ± W)H _�_�° 3 P W ± _*H ^�^ ° 3 P W ± W�H � P ° 3 P W ± `*H PGY ° 3 P W ± W)H VXT�° 3 P W ± ��H `�`�° 3 P W ±n^ H _ a*° 3 P W ±
PG^ V�_*H V ^�Y P H V P ° 3 P W ± ��H Y V�° 3 P W ±n^ H V���° 3 P W ± ��H�T P ° 3 P W ±Ì^ H `�`*° 3 P W ± �*H V �*° 3 P W ± W�H W W�° 3 P W ± ��H `�`�° 3 P W ±n^ H V W*° 3 P W ± P H V�a*° 3 P W ±
P V�_ _*H Y�Y W P H PGY ° 3 P W ±n^ H Y `�° 3 P W ± P H�T.a�° 3 P W ±n^ H�W��*° 3 P W ± P H a�V*° 3 P W ±n^ H _)T)° 3 P W ± �*H ` Y ° 3 P W ±n^ H V W*° 3 P W ± P H ` Y ° 3 P W ± P H P W�° 3 P W ±
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��� tD� R r � t r � R rI� r rI� R r � r r���� r�� t rI� � rI� RY H PIY Y V*H � P ° 3 P ` ± V�H PIY ° 3 P ` ± W)H VXT�° 3 P ` ± W)H ��`*° 3 P ` ±Ì^ H _ Y ° 3 P ` ±n^ H � `*° 3 P a ± _�H ^ T)° 3 ^ W ±n^ H ��V�° 3 P T ± P H P ��° 3 P T ± P H � W�° 3 P ` ±

Y H P � Y _�H Y a*° 3 P T ± _*H _ V�° 3 P T ± ��H `�_�° 3 P T ± ��H ` Y ° 3 P T ± P H�W��*° 3 P T ± P H V `*° 3 P ` ± a*H a P ° 3 ^ � ± P H V Y ° 3 P V ± TBH ^ `�° 3 P T ± a�H _ ^ ° 3 P ` ±
Y H P V a P H W�a*° 3 P V ± P H `�a�° 3 P V ± P H�W���° 3 P V ± P H�W�V*° 3 P V ± W)H `��*° 3 P T ± V*H a �*° 3 P ` ± V*H P V*° 3 ^�PD± V�H _ ��° 3 P V ±n^ H ` Y ° 3 P V ± ��H `��*° 3 P T ±
Y H ^�^�Y _�H Pc^ ° 3 P V ± W)H ^ _�° 3 P V ± _*H Y T�° 3 P V ± _*H ^)P ° 3 P V ± P H�W Y ° 3 P V ± P H a�_�° 3 P T ± P H _ P ° 3 P a ± P H�T P ° 3 P W ± TBH ^ ��° 3 P V ± P H Y �*° 3 P V ±
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��� t � R r � t r � R r � r r � R r � r r � � r � t r � � r � RY H ^ ` V T)H ` `*° 3 P V ± P H Y W*° 3 P W ± TBH a Y ° 3 P V ± `�H � Y ° 3 P V ±Ì^ H `�`*° 3 P V ± _�H ��_�° 3 P T ± P H W P ° 3 P ` ± ��H ����° 3 P W ± P H �XT�° 3 P W ±n^ H Y ^ ° 3 P V ±

Y H �XT P P H P a*° 3 P W ± P H VXT�° 3 P W ± P H ^�^ ° 3 P W ± P H ^ a*° 3 P W ± _*H _ `*° 3 P V ± a*H ^ �*° 3 P T ± a*H ^ a*° 3 P ` ± W)H Y `�° 3 P W ±n^ H Y W*° 3 P W ± ��H P `*° 3 P V ±
Y H _ ` � P H _Xa*° 3 P W ±n^ H ^)P ° 3 P W ± P H�W�`�° 3 P W ± P H VXT)° 3 P W ± V�H PIY ° 3 P V ± P H a V*° 3 P V ± �*H V `*° 3 P T ± V�H _�_�° 3 P W ±n^ H�W�V�° 3 P W ± _*H _XW�° 3 P V ±
Y H V ^ T P H V �*° 3 P W ±n^ H�W T�° 3 P W ± P H `�_�° 3 P W ± P H a ^ ° 3 P W ± TBH V�`*° 3 P V ± �*H ` �*° 3 P V ± P H Y _�° 3 P V ± TBH Y T�° 3 P W ±n^ H�T.`�° 3 P W ± V�H PG^ ° 3 P V ±
Y H ` P V P H V �*° 3 P W ±n^ H�Tc_�° 3 P W ± P H a�`�° 3 P W ±n^ H Y �*° 3 P W ± a�H ^)P ° 3 P V ± V*H W W�° 3 P V ±n^ H ^ ^ ° 3 P V ± V�H a�`�° 3 P W ±n^ H�T P ° 3 P W ± `�H�W T)° 3 P V ±
P H Y V Y P H W�_�° 3 P W ±n^ H�T ^ ° 3 P W ±n^ H Y _�° 3 P W ±n^ H PIY ° 3 P W ± P H Y T)° 3 P W ± a*H a ^ ° 3 P V ± _�H Y W�° 3 P V ± V�H ��`�° 3 P W ±n^ H _�_�° 3 P W ± P H P `*° 3 P W ±
P H �XT�a P H V ^ ° 3 P W ±n^ H V�`�° 3 P W ±n^ H ^)P ° 3 P W ±n^ H �XT)° 3 P W ± P H ��V*° 3 P W ± P H W�V*° 3 P W ± `*H W Y ° 3 P V ± W)H V P ° 3 P W ±n^ H P�P ° 3 P W ± P H V�_�° 3 P W ±
P H�T.a ^ ^ H a P ° 3 P W ± ��H ^�^ ° 3 P W ± ��H ^ a�° 3 P W ± ��H a ^ ° 3 P W ±Ì^ H�W T)° 3 P W ± �*H _BW�° 3 P W ±n^ H�T��*° 3 P W ± W)H _ Y ° 3 P W ± P H a W*° 3 P W ±n^ H `�`*° 3 P W ±
^ H ��� Y `*H �BT)° 3 P W ± V�H ^�Y ° 3 P W ± TBH�W�V�° 3 P W ± a�H a W�° 3 P W ± TBH Y �*° 3 P W ± a*H a a*° 3 P W ± a*H VXW�° 3 P W ± TBH � ^ ° 3 P W ±n^ H _ ^ ° 3 P W ± V�H aXT)° 3 P W ±
��H Y ^ a ^ H ^ a*° 3 P _ ± P H _BT�° 3 P _ ± P H `�a�° 3 P _ ±n^ H�W�`*° 3 P _ ± P H `�V*° 3 P _ ±n^ H V V*° 3 P _ ±n^ H�T�a*° 3 P _ ± P H ��a�° 3 P _ ± _*H ^ `�° 3 P W ± P H�T.V*° 3 P _ ±
��H a��BT W�H YX^ ° 3 P _ ± ��H P ��° 3 P _ ± ��H a�a�° 3 P _ ± W)H�W._�° 3 P _ ± _*H Y _�° 3 P _ ± W�H�T._�° 3 P _ ± V*H � P ° 3 P _ ±n^ H�T Y ° 3 P _ ± `�H PIY ° 3 P W ± ��H�T�T)° 3 P _ ±
W)H P�P a `*H ` V*° 3 P _ ± W)H _ P ° 3 P _ ± V�H a�_�° 3 P _ ± a�H V�V*° 3 P _ ± TBH P �*° 3 P _ ± P H Y Y ° 3 P � ± P H P `*° 3 P � ± _*H�W�V�° 3 P _ ± P H �XT�° 3 P _ ± V�H V�_�° 3 P _ ±
V�H V W�_ P H � P ° 3 P � ± TBH�T.`�° 3 P _ ± P H Y�P ° 3 P � ± P H _ P ° 3 P � ± P H Y T)° 3 P � ± P H _Xa*° 3 P � ±n^ H Y Y ° 3 P � ± V�H�W�a�° 3 P _ ± P H a�`�° 3 P _ ± a�H ` P ° 3 P _ ±
`�H V W Y P H V a*° 3 P � ± a�H V���° 3 P _ ± P H ^ V�° 3 P � ± P H ` P ° 3 P � ± P H _XW�° 3 P � ± P H a V*° 3 P � ± �*H ^ �*° 3 P � ± `�H ����° 3 P _ ±n^ H�W ^ ° 3 P _ ± P H ^ V*° 3 P � ±
P�P H ^ _XW P H aXW�° 3 P � ± P H Y V�° 3 P � ± P H _ P ° 3 P � ±n^ H Y T)° 3 P � ± P H�T.a*° 3 P � ±n^ H � a*° 3 P � ± _�H a �*° 3 P � ± a�H _ V�° 3 P _ ±n^ H `�a�° 3 P _ ± P H _ V*° 3 P � ±
P _�H V P a ^ H Y T)° 3 P � ± P H Y W*° 3 P � ± P H _�_�° 3 P � ±n^ H ^�Y ° 3 P � ±Ì^ H Y `*° 3 P � ±n^ H V a*° 3 P � ± V*H ` Y ° 3 P � ± a�H `�V�° 3 P _ ± ��H Y ��° 3 P _ ± P H�W._�° 3 P � ±
P a*H Y Y W ^ H Y _�° 3 P � ± a�H�T.a�° 3 P _ ± P H �XT�° 3 P � ±n^ H P T)° 3 P � ±Ì^ H ^�^ ° 3 P � ±n^ H ` �*° 3 P � ± `*H ��_�° 3 P � ± a�H�W�V�° 3 P _ ±n^ H aXT�° 3 P _ ± P H�W P ° 3 P � ±
^ _�H�T Y V P H ` `*° 3 P � ± `�H�W�`�° 3 P _ ± P H ^�^ ° 3 P � ±n^ H Y ^ ° 3 P � ±Ì^ H ^�Y ° 3 P � ±n^ H�T�`*° 3 P � ± a*H P �*° 3 P � ± `�H�T.��° 3 P _ ±n^ H�T P ° 3 P _ ± P H _ Y ° 3 P � ±
� ^ H P P ` P H VXW�° 3 P � ± TBH ^�Y ° 3 P _ ± P H Y V�° 3 P � ± P H�T.`*° 3 P � ±Ì^ H Y _�° 3 P � ±n^ H WXT)° 3 P � ± a*H Y W�° 3 P � ± TBH�W�V�° 3 P _ ±n^ H ��V�° 3 P _ ± P H ^�^ ° 3 P � ±
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P H Y V Y ^ H ^ W�° 3 P W ±n^ H Y V�° 3 P W ±n^ H _ P ° 3 P W ± V�H � Y ° 3 P V ±Ì^ H Y W�° 3 P W ± �*H�T�`*° 3 P V ±n^ H ` �*° 3 P W ± P H _ Y ° 3 P _ ± P H _ `�° 3 P _ ± P H _ `*° 3 P W ±
P H �XT�a ^ H a�_�° 3 P W ±n^ H ` W*° 3 P W ± ��H ��a�° 3 P W ± TBH P T)° 3 P V ± P H�Tc_�° 3 P W ± _�H � a*° 3 P V ± �*H aBT)° 3 P W ± P H ^�Y ° 3 P _ ±n^ H Y T�° 3 P _ ± P H�W�W�° 3 P W ±
P H�T.a ^ �*H�T P ° 3 P W ± ��H `���° 3 P W ± _*H�W�a�° 3 P W ± `�H _ a*° 3 P V ± P H _ `*° 3 P W ± V*H ^�P ° 3 P V ± _�H ` V*° 3 P W ± a�H aXT�° 3 P W ±n^ H�T Y ° 3 P _ ± P H�W�a*° 3 P W ±
^ H ��� Y W�H W W�° 3 P W ± V�H PIY ° 3 P W ± TBH ^ W*° 3 P W ± P H�W T)° 3 P W ± P H V�a*° 3 P W ± P H�T T)° 3 P W ± W�H ` `*° 3 P W ± `�H�W�V�° 3 P W ± ��H _ `�° 3 P _ ± P H a ^ ° 3 P W ±
��H Y ^ a P H P _�° 3 P _ ± P H � ^ ° 3 P _ ± P H�W�W*° 3 P _ ± _*H V�a*° 3 P W ± ��H�W T)° 3 P W ± V*H�T ^ ° 3 P W ± `*H V a*° 3 P W ± `�H a�V�° 3 P W ± _*H�T P ° 3 P _ ± ��H V�V*° 3 P W ±
��H a��BT ^ H W W�° 3 P _ ± ��H Y V�° 3 P _ ± ��H�W�V�° 3 P _ ± P H � Y ° 3 P _ ± a�H Y W�° 3 P W ± P H a `*° 3 P _ ± P H V Y ° 3 P _ ± P H � Y ° 3 P _ ± V�H `�V�° 3 P _ ± `�H V ^ ° 3 P W ±
W)H P�P a _�H a�_�° 3 P _ ± V�H Y ��° 3 P _ ± TBH Y�P ° 3 P _ ±n^ H�T�T)° 3 P _ ± P H a Y ° 3 P _ ± _�H � P ° 3 P _ ±n^ H a�_�° 3 P _ ±n^ H P _�° 3 P _ ± P H Y�Y ° 3 P � ± P H�T.a*° 3 P _ ±
V�H V W�_ T)H ` V*° 3 P _ ± a�H V�V�° 3 P _ ± P H P ��° 3 P � ± _*H V�_�° 3 P _ ± ��H P `*° 3 P _ ± T)H ^ V*° 3 P _ ± _�H VBT)° 3 P _ ± ��H � Y ° 3 P _ ± P H ��V�° 3 P � ± ��H Y ^ ° 3 P _ ±
`�H V W Y P H Y W�° 3 P � ± P H ^ a�° 3 P � ± P H�W ^ ° 3 P � ± V�H � W�° 3 P _ ± _*H _ Y ° 3 P _ ± P H Y*P ° 3 P � ± V*H � Y ° 3 P _ ± _*H _ Y ° 3 P _ ± P H V�`�° 3 P � ± _*H � P ° 3 P _ ±
P�P H ^ _XW P H ^�P ° 3 P � ± P H�W Y ° 3 P � ± P H�T�T�° 3 P � ± TBH _ a*° 3 P _ ± W)H ^ V*° 3 P _ ± P H ^ _�° 3 P � ± T)H _X�*° 3 P _ ± W)H ^�Y ° 3 P _ ± P H a Y ° 3 P � ± W)H�W._�° 3 P _ ±
P _�H V P a P H ^ W�° 3 P � ± P H�W._�° 3 P � ± P H `�V�° 3 P � ± TBH `�`*° 3 P _ ± W)H V�_�° 3 P _ ± P H _ _�° 3 P � ± T)H `BT)° 3 P _ ± W)H�W._�° 3 P _ ±n^ H Y ��° 3 P � ± V�H ` P ° 3 P _ ±
P a*H Y Y W P H ^�Y ° 3 P � ± P H _BT�° 3 P � ± P H ` Y ° 3 P � ± TBH V Y ° 3 P _ ± W)H�W�W�° 3 P _ ± P H V Y ° 3 P � ± T)H�T P ° 3 P _ ± W)H _ V�° 3 P _ ±n^ H PIY ° 3 P � ± `�H ^ `*° 3 P _ ±
^ _�H�T Y V P H Y `*° 3 P � ± P H � Y ° 3 P � ± P H V�_�° 3 P � ± V�H `XT)° 3 P _ ± W)H PG^ ° 3 P _ ± P H�T._�° 3 P � ± T)H P �*° 3 P _ ± W)H Y V�° 3 P _ ±n^ H P W*° 3 P � ± a�H�T.�*° 3 P _ ±
� ^ H P P ` a*H ^ T)° 3 P _ ± P H PIY ° 3 P � ± P H _ ^ ° 3 P � ± W)H `�a*° 3 P _ ± _*H _ a*° 3 P _ ± P H�T�a*° 3 P � ± V*H ^ `*° 3 P _ ± _*H _ `�° 3 P _ ±n^ H PG^ ° 3 P � ± P H Y `*° 3 P � ±
_ P H�T�W._ T)H V V*° 3 P _ ± `�H a W*° 3 P _ ± P H ^�Y ° 3 P � ± _*H `XT)° 3 P _ ± ��H�T�T)° 3 P _ ± P H�T._�° 3 P � ± W�H ��_�° 3 P _ ± ��H ` P ° 3 P _ ±n^ H Y�Y ° 3 P � ± P H P�P ° 3 P � ±
W._�H ^ ` Y V*H P _�° 3 P _ ± TBH Y a�° 3 P _ ± a�H�T.��° 3 P _ ± ��H `�a*° 3 P _ ± ��H Y V*° 3 P _ ± P H W�a*° 3 P � ± _�H � a*° 3 P _ ± ��H P _�° 3 P _ ± P H ` Y ° 3 P � ± P H Y W�° 3 P � ±
T Y H W�V�_ _�H ` Y ° 3 P _ ± W)H _ a�° 3 P _ ± TBH�T ^ ° 3 P _ ± ��H Y �*° 3 P _ ±Ì^ H _ Y ° 3 P _ ± P H �BT)° 3 P � ± �*H W��*° 3 P _ ±n^ H�W P ° 3 P _ ± P H�W._�° 3 P � ± a�H ��a*° 3 P _ ±
a P H�T���� �*H VBT)° 3 P _ ± _*H P `�° 3 P _ ± W)H a�`�° 3 P _ ±n^ H � ^ ° 3 P _ ± P H ` W�° 3 P _ ± P H P �*° 3 P � ±n^ H�T�V*° 3 P _ ± P H a�V�° 3 P _ ± P H ^ T�° 3 P � ± TBH a ^ ° 3 P _ ±
P�P a�H ^ W�� ^ H�T�W�° 3 P _ ± ��H P _�° 3 P _ ± _*H�W�V�° 3 P _ ± P H�T�W�° 3 P _ ± P H ��a*° 3 P _ ± a*H Y Y ° 3 P _ ±n^ H P P ° 3 P _ ± P H _ a�° 3 P _ ± P H Y�Y ° 3 P � ± V�H ��`*° 3 P _ ±
P W W)H Y ^ a ^ H Y �*° 3 P _ ±n^ H � P ° 3 P _ ± ��H _ Y ° 3 P _ ± P H ^ a*° 3 P _ ± P H Y �*° 3 P _ ± V*H a ^ ° 3 P _ ± P H W�a*° 3 P _ ± P H PG^ ° 3 P _ ± TBH�T ^ ° 3 P _ ± _*H a�V*° 3 P _ ±
^�Y*P H�W���` P H _)T)° 3 P _ ± P H V�a�° 3 P _ ±n^ H�W Y ° 3 P _ ± a�H _ �*° 3 P W ± TBH�W Y ° 3 P W ± W�H P a*° 3 P _ ± P H P `*° 3 P _ ± `�H ^ W*° 3 P W ± W)H�T.`�° 3 P _ ± ��H�Tc_�° 3 P _ ±
^ V P H a�a�a P H Y V*° 3 P _ ± P H ^)P ° 3 P _ ± P H ` Y ° 3 P _ ± V�H�T.a*° 3 P W ± W)H ��`*° 3 P W ± �*H ` P ° 3 P _ ± `*H W W�° 3 P W ± W)H a�a�° 3 P W ± _*H ^ W*° 3 P _ ±n^ H�T�W�° 3 P _ ±
��_ Y H�W�a�a T)H _Xa*° 3 P W ± `�H V���° 3 P W ± P H ^ a�° 3 P _ ± _*H `�_�° 3 P W ± ��H `��*° 3 P W ±n^ H�T�W�° 3 P _ ± V*H P _�° 3 P W ± _*H ^ T�° 3 P W ± ��H Y T�° 3 P _ ± P H a�a*° 3 P _ ±
_�_ ^ H�T�T.a W�H ^ W�° 3 P W ± V�H Y `�° 3 P W ± a�H Y a�° 3 P W ± ��H _ P ° 3 P W ±Ì^ H V�a*° 3 P W ± P H aXW�° 3 P _ ± _�H ��_�° 3 P W ± ��H Y ��° 3 P W ±n^ H P T�° 3 P _ ± P H _ ^ ° 3 P _ ±
W T�W)H V PG^ �*H VXW�° 3 P W ± _*H ^ W*° 3 P W ± V�H �XT�° 3 P W ±n^ H ��`*° 3 P W ± P H `�`*° 3 P W ± P H �BT)° 3 P _ ± �*H Y W�° 3 P W ±n^ H PG^ ° 3 P W ± P H�W���° 3 P _ ± a�H a�a*° 3 P W ±
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Y H PIY Y V�H Y�Y ° 3 P�P�± ��H ^ _�° 3JT Y�± TBH ^�^ ° 3JT P�± P H�T ^ ° 3 PG^c± Y H Y�Y ° Y Y.± V*H P `*° 3 P PD±
Y H P � Y V�H _XW*° 3 P�P�± P H�W�W*° 3>W�V ± ��H _ V�° 3>W T ± V�H _XW�° 3 PG^c± Y H Y�Y ° Y Y.± T)H PGY ° 3 P PD±
Y H P V a V�H � ^ ° 3 P�P�± _*H a Y ° 34_ V ± P H Y a�° 34_ V ± P H�T.�*° 3 P�PD± Y H Y�Y ° Y Y.± `*H Y V*° 3 P PD±
Y H ^�^�Y W)H a Y ° 3 P�P�± W)H�T ^ ° 3 ��` ± P H ^ T�° 3 ��` ± ��H�W�`*° 3 P�PD± Y H Y�Y ° Y Y.± a*H _X`*° 3 P PD±
Y H ^ ` V W)H _XW*° 3 P�P�± a�H ��`�° 3 � ^.±n^ H Y T�° 3 � ^.± V�H Y ^ ° 3 P�PD± Y H Y�Y ° Y Y.± P H P W�° 3 PGY.±
Y H �XT P W)H ^�^ ° 3 P�P�± V�H P�P ° 3 ^ T ± P H ����° 3 ^ T ± `�H�W�a*° 3 P�PD± Y H Y�Y ° Y Y.± P H � `*° 3 PGY.±
Y H _ ` � W)H _ ��° 3 P�P�± ��H _ ^ ° 3 ^ � ± TBH _ Y ° 3 ^ _ ± P H Y T)° 3 PIY.± Y H Y�Y ° Y Y.± P H V ^ ° 3 PGY.±
Y H V ^ T V�H ^ _�° 3 P�P�±N^ H ` P ° 3 ^�Y�± V�H P _�° 3 ^)P�± P H ^�Y ° 3 PIY.± Y H Y�Y ° Y Y.± P H ` ^ ° 3 PGY.±
Y H ` P V TBH�W�V�° 3 P�P�± W)H P ��° 3 P ` ± P H P _�° 3 P ` ± P H ^)P ° 3 PIY.± Y H Y�Y ° Y Y.± P H aBT)° 3 PGY.±
P H Y V Y a�H P _�° 3 P�P�±N^ H `�`�° 3 P V ± V�H V�_�° 3 P T ± P H P �*° 3 PIY.± P H PGY ° 34` ^c±n^ H Y W�° 3 PGY.±
P H �XT�a P H Y V�° 3 PIY�± V�H _BT�° 3 P W ± P H�W�W*° 3 P W ± a�H a ^ ° 3 P�PD± �*H _XV*° 34V V ±n^ H Y V*° 3 PGY.±
P H�T.a ^ P H P `�° 3 PIY�± TBH P ��° 3 P _ ± P H ` Y ° 3 P _ ± `�H ^ T)° 3 P�PD± P H�T�V*° 3 W�� ±n^ H Y*P ° 3 PGY.±
^ H ��� Y P H ^ _�° 3 PIY�± _*H�W���° 3 P � ± P H ^)P ° 3 P � ± V�H V�_�° 3 P�PD± P H Y a*° 3}_X� ± P H a P ° 3 PGY.±
��H Y ^ a P H ^ V�° 3 PIY�± P H `XT�° 3 PG^.± W)H�W�a�° 3 P � ± W)H ^)P ° 3 P�PD± �*H�T�V*° 34� V ± P H ` P ° 3 PGY.±
��H a��BT P H ^ W*° 3 PIY�± W)H�W���° 3 PG^.± P H a�`�° 3 PG^.± _*H Y V*° 3 P�PD±n^ H ��_�° 34� Y.± P H�T��*° 3 PGY.±
W)H P�P a P H ^�^ ° 3 PIY�± P H ^ W*° 3 P�P�± W)H VXT�° 3 PG^.± ��H ^ _�° 3 P�PD± V*H V ^ ° 3 ^ V ± P H�T ^ ° 3 PGY.±
V�H V W�_ P H P V�° 3 PIY�±N^ H ^ T�° 3 P�P�± P H � ^ ° 3 P�P�±n^ H�T P ° 3 P�PD± P H�T._�° 3 ^ ^c± P H�T�a*° 3 PGY.±
`�H V W Y P H Y `�° 3 PIY�± ��H _ P ° 3 P�P�±n^ H _ `�° 3 P�P�±n^ H _ ^ ° 3 P�PD± T)H _ ^ ° 3 ^�Y.± P H a P ° 3 PGY.±
P�P H ^ _XW a�H�T P ° 3 P�P�± _*H ��`�° 3 P�P�± ��H ` P ° 3 P�P�±n^ H ^ T)° 3 P�PD± T)H ` �*° 3 P ` ±n^ H YX^ ° 3 PGY.±
P _�H V P a `�H _ Y ° 3 P�P�± _*H a W*° 3 P�P�± _*H a�_�° 3 P�P�±n^ H P T)° 3 P�PD±n^ H ` P ° 3 P V ±n^ H Y W�° 3 PGY.±
P a*H Y Y W TBH Y�P ° 3 P�P�± W)H Y ^ ° 3 P�P�± W)H�W�W*° 3 P�P�±n^ H Y T)° 3 P�PD± _�H � �*° 3 P W ± P H a V*° 3 PGY.±
^ _�H�T Y V W)H V�_�° 3 P�P�± _*H VXT�° 3 P�P�± W)H�W�`�° 3 P�P�± P H a�_�° 3 P�PD± �*H _ ^ ° 3 P _ ± P H�T�`*° 3 PGY.±
� ^ H P P ` _*H _ Y ° 3 P�P�± _*H Y V�° 3 P�P�± W)H P ��° 3 P�P�± P H ` Y ° 3 P�PD± P H W�a*° 3 P � ± P H W�_�° 3 PGY.±
_ P H�T�W._ ��H ��_�° 3 P�P�± ��H ��_�° 3 P�P�± _*H ��a�° 3 P�P�± P H V�V*° 3 P�PD± _�H ` �*° 3 P � ± P H ^ `*° 3 PGY.±
W._�H ^ ` Y ^ H _BT�° 3 P�P�±N^ H V�_�° 3 P�P�± ��H�W T�° 3 P�P�± P H�W P ° 3 P�PD± P H Y V*° 3 Pc^c± P H Y �*° 3 PGY.±
T Y H W�V�_ P H ` Y ° 3 P�P�±N^ H Y�P ° 3 P�P�±n^ H�T.`�° 3 P�P�± P H � W�° 3 P�PD± P H�T T)° 3 Pc^c± `*H P P ° 3 P PD±
a P H�T���� P H ^ a�° 3 P�P�± P H _ a�° 3 P�P�±n^ H Y a�° 3 P�P�± P H P T)° 3 P�PD±n^ H _X�*° 3 Pc^c± V*H ^ `*° 3 P PD±
P�P a*H ^ W�� a�H PIY ° 3 PG^.± P H Y `�° 3 P�P�± P H�W._�° 3 P�P�± a�H�T.a*° 3 PG^c±n^ H `�_�° 3 Pc^c± _�H�T�a*° 3 P PD±
P W�W�H YX^ a V�H �XT�° 3 PG^.± TBH�T.��° 3 PG^.± P H P�P ° 3 P�P�± TBH a��*° 3 PG^c±n^ H a ^ ° 3 Pc^c± �*H V Y ° 3 P PD±
^�Y�P H W���` _*H _ ^ ° 3 PG^.± W)H _XW*° 3 PG^.± TBH `�_�° 3 PG^.± V�H ^�^ ° 3 PG^c±n^ H�T��*° 3 Pc^c±n^ H VBT)° 3 P PD±
^ V P H a a�a ��H Y W*° 3 PG^.± ��H ` P ° 3 PG^.± W)H�W Y ° 3 PG^.± _*H�T.�*° 3 PG^c±n^ H �BT)° 3 Pc^c± P H aXW�° 3 P PD±
��_ Y H W�a�a ^ H Y a�° 3 PG^.±N^ H V�_�° 3 PG^.± ��H ` ^ ° 3 PG^.± ��H�W ^ ° 3 PG^c± P H a�_�° 3 Pc^c± P H _ Y ° 3 P PD±
_�_ ^ H�T T.a P H _ ��° 3 PG^.± P H ` ^ ° 3 PG^.±n^ H V�_�° 3 PG^.±n^ H�W�V*° 3 PG^c± P H W ^ ° 3 Pc^c± a*H aBT)° 3 Pc^c±
W T�W�H V PG^ a�H�Tc_�° 3 P � ± P H ^ _�° 3 PG^.± P H ` P ° 3 PG^.± P H `��*° 3 PG^c± P H P W�° 3 Pc^c± T)H YX^ ° 3 Pc^c±
Tc_ `*H ^ a�V V�H V���° 3 P � ± `�H�W Y ° 3 P � ± P H ^ _�° 3 PG^.± P H � Y ° 3 PG^c± `*H W Y ° 3 P � ± _�H a Y ° 3 Pc^c±
aXT ^ H�T�`�_ _*H�W Y ° 3 P � ± W)H�T.a�° 3 P � ± `�H _XW*° 3 P � ± a�H Y V*° 3 P � ± V*H P _�° 3 P � ± �*H � a*° 3 Pc^c±
Pc^ V�_*H V ^�Y ��H Y W*° 3 P � ± ��H a���° 3 P � ± W)H�Tc_�° 3 P � ± V�H ^ a*° 3 P � ± _�H �BT)° 3 P � ±n^ H ��_�° 3 Pc^c±
P V�_ _*H Y�Y W ^ H Y V�° 3 P � ±N^ H VXT�° 3 P � ± ��H a Y ° 3 P � ± _*H ���*° 3 P � ± �*H Y T)° 3 P � ± P H V Y ° 3 Pc^c±
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