
ar
X

iv
:a

st
ro

-p
h/

04
10

45
4 

v1
   

19
 O

ct
 2

00
4

� �������	��

����������
���
������! "�#�#$% �&('��) "*��+���-,/.0'1�)
2$3�! "�#4

5-6)798;:=<?>A@)BC7EDGF-6)H)<?BI79J�K�L%M)NO M

P1Q?RTSEQAUEVXWZY\[^]`_aQ?REYbREVdcfehg�Ui]TjbWZY=S=_aREY\kG_lU=_"monpY)WZqim`Q?]IWr_lcCe�P�sEtrtuVdUEYvewgx[�yEy#zE{`|)}l~��#z`|

� Mi6b<?B O F��G��M=�CF-<?>?@�6)<

�dml�bUEQT_lV�m�Y#_�R��xP�jbcC]IWZ��]hUEY)��[-]`_lQAREY)REVdcfe�n�YbWZqim`Q?]IWr_lc9R����-Q`Wr_lW�]Tj���R=t�s�Vd�CWZUieh�)UEYb�TREs#qim�Q�e��(�
��{G�3zC��z

�E>b�BCL)@GM O B���:�6)<?>AB�Mi6

�dml�bUEQ�_aV�m`Y#_1R���P�jbcf]IWZ��]Te� �s)mTm`Y¢¡ ]�npY)WZqim`Q?]IWr_acfe�£hWZY=Si]`_aREYve¥¤§¦¨£ª©¬«�­i¦h{

®9¯�°²±�³9®�´h±

µ 6)HbH)¶rB9�EL%M=�¬Bo·2BC¶¸B�K?�¬:�LGB�¹¸ºoMi»�¹ O »9:�¼(½�½¿¾GBC¶ÁÀ)K�¹ O ��Â#½ªÃ�BC<AB�<AB�À#6G�¬BfÀÄ>?:��`:=¶r:�<�Å
ºoM�» O ¹¸>?6GÀ�B�À#¹ÁMi»�<TMiºÆK¬��·�@bB^¾GBC¶ÁÀ)K�Ã�BC<AB��T@):EK"B O >A:dK?M�º9L)¶¸B-Mi¶r¶G»ÇMi¶ZM��¬>?:��`B O >A<?¹Á��<�M=À#¹¸¹È>?:
É�Ê�Ë LÌ��Í"Î!ÏhÀ#¹ZK Ë KA�CMi¶¸B�¶rB O »=>A@GK¬D�:=<(Ð-Ï=Ï��ÑÏvÒÓ:i¼p>?@bB�>?:�>TMi¶Ì¶r¹¸»=@�>�B O �`¶r:EK"B�À¢Ô���F�KAK�6)º9¹ O »
>A@GMi>(>?@bB�H)6b¶ Ë :i¼1>?@)BwK?M�º9L)¶¸B�À�K�>ABC¶r¶ÁMi<�LG:=Lb6)¶ZM�>?¹r: O K�M�<?Bª:=¶ÁÀ#BC<(>?@GM O M�¼�BCÃÕ5-7�<CD2>?@bB
�¬:�¶r:�<TK�:i¼Ì>?@bB^<AB�À�»=¹ÁM O >TK�ºoMiLh>?:hM O MiHb6 O À)M O �¬B�À#¹ZK">?<?¹¸H)6)>A¹r: O Ã�¹¸>?@ªBC<?<A:=<�KÖ:i¼²:=<TÀ�BC< Ê �r½
À#BI×Ä¹ O M�H)6 O ÀbM O �¬BÇ��·�@bBd<TM=À�¹ZMi¶¸¶r7ØK?MiºwL)¶rB�À�MiH)6 O À)M O �¬B9À�¹ZK�>A<?¹¸H)6)>?¹¸: O K�Mi<?BwMi¶¸¶�MiHG:�6)>
>A@)BdKAMiº9BhÃ�¹ZÀ#>A@2D¢Hb6)>(K�@b:iÃÓM�ºw¹r¶ZÀwMiH)6 O À)M O �`B�»�<TM=À�¹rB O >^>A@GMi>-ÙÌMi>A>?B O K-:=6)>�K�¹ZÀ�B9Ú(Û Ê
Ë LÌ�=�(·�@)BdÜ�Mi<A¹r:=6%KxÀ�¹ZK�>A<?¹¸H)6)>?¹¸: O K�Ã�BI<?BdÃ�BI¹r»=@�>?BfÀ\M O À;K�6)º9ºwB�À�Ã�¹r>A@�>?@)BªM�¹ZÀÄ:�¼ O BCÃ
K"6)<�¼aM��¬B�H)<A¹r»=@�> O B�K?K�L)<A:i¾G¶¸B^¾G>�K�>?:d:=Hb>TMi¹ O M O MiH)6 O À)M O �¬BhÀ#¹ZK">?<?¹¸H)6)>A¹r: O <?BCL)<AB�K�B O >�Mi>?¹¸ÜEB
:�¼�>?@bB�B O >?¹¸<?BC>"7o:i¼���Â#½��Æ�Ç¹ O �¬BdÃ�B�BI×#LGB��¬>¥��Â#½d>?:o@GMCÜEBd<?BI>TMi¹ O B�À�º9:EK">�:i¼1¹r>�Kx�`: O Å
»�B O ¹r>�Mi¶�»EM=KªM O ÀÝK�6bHGK�B�ÞE6)B O >?¶¸7;M=�C�`<?BC>AB�ÀßºoM�>?BC<A¹ZMi¶aD�M O ÀàK�¹ O �¬Bo>?@)B9Lb<?B�K"B O >áÀ)MC7â»EM�K
ºoM�K?K�¼�<�M=�¬>A¹r: O ¹ÁK�Mi<A:=6 O À�ÛvÒwD�¹¸>�ºª6GK�>�HGBwMoK�7bK�>?BIº O B�M�<h��@)BIº9¹Z�CM�¶ÈºoM�>?6)<A¹r>"7E�h·�@)¹ZK
ãA:=HGK"BC<?ÜEB�Ào�¬¶¸:EK"B�À9H¢:�×bä¿¹ÁK��¬:=ºwLGMi<AB�À�>?:wM O Mi¶r7�>?¹Á�CMi¶²�¬¶r:ÇK�B�À9HG:�×oº9:�À#BC¶ÁK¬�

��Â#½wK�6#åÌBC<�K¥¼�<A:=º+M9¶ZM�� Ë :�¼�º9BC>�Mi¶�ÅlLG:E:=<hK">TMi<�K UEY)� ºwBC>TM�¶�Åa<?¹Z�T@�K�>�Mi<TK(<?BC¶ÁMi>A¹rÜEBd>?:
>A@)B(K�¹¸º9L)¶¸B�K�>��`¶r:EK"B�ÀvÅaHG:i×ªº9:�À#BI¶)¹ O >A@)B(KAMiº9B�Ã1Mf7wM=K�>A@)B�K�:=¶ÁMi< O BI¹r»=@�HG:=<A@):E:�ÀÈ�^��:�º�Å
LGM�<?¹ O »o>?:�K�BCÜEBI<TMi¶pK�¹¸º9L)¶¸B��T@)BCºw¹Z�CM�¶2BCÜE:=¶¸6)>?¹¸: O ºw:�À#BC¶ZK`D O BC¹¸>?@)BI<��¬:�º9L)¶¸BC>?B(º9¹¸×#¹ O »�:�¼
»ÇM=K�Mi>�Mi¶¸¶)>?¹¸º9B�K O :=<�æCBI<?:�º9¹¸×#¹ O »)D�¹ O @):=º9:�»=B O BC:=6GK
º9:�À#BC¶ÁKÖ»=¹¸ÜEB�>?@bB�º9:EK">��¬: O Ü�¹ O �¬¹ O »
ºoM�>T�T@9>?:w>?@)BáÀ)Mi>�M#�-F�K O :=>AB�ÀÄBC¶ZK"BCÃ�@)BC<ABED#>A@)B�:�6)>?BI<�À#¹ÁK Ë :i¼1��Â�½x¹ÁK^M¿¼aM��¬>?:�<^:�¼�>?B O
º9:�<?Bdº9BI>TMi¶�Ål<A¹Z�T@o>?@GM O >?@)Bw�Ä¹r¶ Ë 7o8�MC7�@GMi¶¸:)DÖ>AB O >?¹rºwB�K�ºw:=<?BdºwBC>TM�¶�Åa<?¹Z�T@Ä>A@GM O >?@bB
À#Ã1Mi<"¼�K"L)@)BC<A:=¹ÁÀ)Mi¶ÁK^�¬:ÇK�LGM�>?¹ÁMi¶�Ã�¹¸>?@Ä¹¸>CDÌM O ÀÄºw:=<?B(º9BI>TMi¶�Ål<A¹Z�T@9>?@%M O º9:ÇK�>-:i¼�>A@)B�»�¶r:=H�Å
6)¶ÁMi<��¬¶r6%K�>?BI<TK-Mi>->?@)BáK?MiºwB�»EM�¶ZM��¬>?:��¬B O >A<?¹Z��<�M=À#¹¸6GK¬��ç^¹�èÆ�¬6)¶¸>?¹rBfK§:i¼�¹ O >ABC<?L)<ABC>TM�>?¹¸: O Mi<AB
»�<?B�M�>?¶r7oB�M�K�B�ÀÄ¹�¼�Ã�BhLG:EK�¹¸>(>?@GM�>�>?@)Bá��Â#½dÀ�¹ZK Ë À#:�º9¹ O Mi>?BfK�:�ÜEBC<->?@)Bh@GMi¶¸:oMi>¥Mi¶r¶p<TM=À�¹r¹
:�6)>�>A: É=ÊoË LÌ�=�oé O ¼aM=�¬>ID�KA�CMi¶¸¹ O »9¼�<?:�º+�¬6)<A<?B O >hÀ#B O K"¹r>"7�º9:�À#BC¶ÁK^:i¼->A@)Bw�Ä¹r¶ Ë 7Ä8�MC7ED



� Û �

: O BdK"@):=6)¶ÁÀ O :=>-BC×�LGB��¬>->?:wK�BCBh@GMi¶¸:9K">TMi<�K�À#:�º9¹ O M�>?¹ O »d:�ÜEBC<-À#¹ZK Ë K�>TM�<TK^6 O >A¹r¶2HGBC7E: O À
:�6)< É�ÊÄË LÌ��¶¸¹rº9¹¸>C�9F �¬:�<?:=¶¸¶ZM�<?7��¬: O �`¶r6GK"¹r: O ¹ZK(>?@GM�>dº9:EK">(L)6)H)¶¸¹ZK�@bB�ÀßK">?6GÀ�¹rB�K(:i¼->?@bB
��Â�½\ãA@GMi¶¸:EäªMi<?BhM��¬>?6GM�¶r¶¸7oK�>A6GÀ#¹rBfK�:i¼�¹¸>TK�À#¹ÁK Ë �

kÌs�����mA�¬_�jGmAUE�EWZY�Si]�� »EM�¶ZMi×�¹rBfK�����@)BIº9¹Z�CM�¶�BCÜE:=¶¸6)>?¹¸: O�� K�>�Mi<TK	��MiHb6 O À)M O �¬B�K � K">TM�<TK��
»�¹ZM O > � »EM�¶ZM�×#¹¸B�K���¹ O À#¹rÜ�¹ZÀ�6GMi¶
���x5(� Û�Û�


��� ������������������� ���

! :EK">?BC<�K�:i¼p>?@)B(HGB�M�6)>?¹�¼�6)¶
F O À#<A:=º9BfÀ)Mx»ÇMi¶ZM�×#7;Ía��Â#½�"��(5x��Û=Û�
#Ô1M O Ào¹r>�K�BC¶r¶¸¹rL)>A¹Z�CM�¶G�¬:=ºwLGM O Å
¹r: O K-��Â=ÛoÍ#�x5(��Û=Û#½�Ô-M O À$�x5(� Û Ê=É M�À#:=< O ºoM O 7ª:i¼�:�6)<-:ièÆ�¬B(Ã�Mi¶¸¶ZK`DGM O ÀoÃ�B(@GMCÜEB Ë O :�Ã�¶¸B�À#»=B
:i¼²>?@)¹ÁK O B�Mi<AH#7áK�L)¹¸<TM�¶¢>A@GMi>�<A¹rÜ�Mi¶ÁK§M O Àd¹ O K�:=ºwB�Ã�MC7bK�K�6)<ALGM=KAK�B�K�:=6)< Ë O :�Ã�¶¸B�À#»=B�:�¼2>A@)B��Ä¹¸¶ Ë 7(8âMC7E�
é O L%Mi<?>A¹Z�¬6b¶ZMi<ID2>?@)BoF O À#<?:�º9B�À)Mª»EMi¶ÁMi×�7ßLb<?:=ºw¹ZK�BfK^>?:�>?B�K">x>A@)BC:�<?¹rBfK¥:�¼�»ÇMi¶ZM�×#7�À#BCÜEBI¶r:=Lbº9B O >-M O À
@)¹ÁK�>?:�<?7�>?@GM�>�Ã�BC<ABh�¬: O �`:��¬>?B�ÀÄ>A:9BC×�L)¶ZM�¹ O :=HGK"BC<?Ü�Mi>A¹r: O K^¹ O >A@)Bd�Ä¹¸¶ Ë 798�Mf7ÇD¢>A@GMi>�¹ÁK¬DG>?@)Bdºw:�À#BC< O
ÜEBC<�K�¹r: O K�:i¼1>?@)BwJ�»=»=B O D � 7 O À#B O Å&%�BC¶r¶aD�' ��M O À)M�»=B ÍA½CÏ�(�ÛvÔ�»EM=K"BC:=6%Kd�¬:=¶¸¶ZMiL%K�BwM O Àß>A@)B9�EB�M�<?¶¸B)'
* ¹ ObO Í?½IÏ,+.-vÔ�¼aM�¶r¶r¹ O »x¼�<�Mi»�º9B O >TK¬�

·�@)B�F O À#<A:=º9B�ÀbMx5�Mi¶ZM�×#7d@%M=K�M�HG:=6)>�>A@)B�KAMiº9B�H%Mi<?7E: O ¹Z�TÅlL)¶¸6GK Å À)M�< Ë ºoM�K?K�M=K�>?@)B��Ä¹r¶ Ë 7(8�Mf7
ÍlJ�Ü�M O KÖBC>�M�¶l��Û Ê=Ê�Ê "#5-:�>?>?BfK�ºoM O D µ 6 O >?BI<CD�'/%�:E: O 7�M=K?M�¹r>�Û Ê=Ê ÛvÔ
H)6)>�>"Ã�¹Á�¬B�>?@)B O 6)ºªHGBC<2:i¼Ì»�¶r:=Hb6)¶ZM�<
�¬¶¸6GK�>ABC<TK`�\5�M=K(L)@GM=K"B9ºoM�>?BC<A¹ZMi¶��¬:=º9Lb<?¹ZK"B�K�ÛEÒ :i¼->?@bB�HGM�<?7E: O ¹Z�d>?:�>TMi¶�¹ O ��Â#½�DÖH)6)>áMiHG:=6b>�>"Ã�¹Z�¬B
>?@b¹ZK^¹ O >?@)Bª�Ä¹¸¶ Ë 798âMC7�Í Ü�M O À#B O %�BC<A»=@ Û Ê=Ê�Ê ÔT�10)6)<A>?@)BC<IDÈ>?@bBd�Ä¹r¶ Ë 7o8�MC7Ä¹ZK�¼�:=<?ºw¹ O »wK�>�Mi<TK(M�>
M9»=<AB�Mi>ABC<�<TM�>?BEDÌÃ�¹r>?@;M�HG:=6)>hM�¼aM=�¬>A:=<(:i¼2
o»=<AB�Mi>ABC<�ºoM�K?K�¹ O ¹¸: O ¹ÁK�B�ÀÄ@�7)À�<?:=»�B O �h�Ä:EK">x:�¼�>?@)Bd»ÇM=K
¹ O ��Â#½ª¹ZKh�¬: O �`B O >A<TM�>?B�À�¹ O Mß½ Ê Å Ë LÌ�ßãA<?¹ O »Ä:i¼�¾%<?B�ä�K�BCB O ¹ O º9:=¶¸B��¬6)¶ÁMi<-»EM=K`D�Mi>A:=º9¹Á��@#7bÀ#<?:�»=B O D
M O À9À#6GK">CD)M�¶r>A@):=6)»�@$34%ÝM�K?K�:��`¹ZMi>A¹r: O K�MiL)LGB�M�<�>?@)<A:=6)»�@):=6b>�>?@bB(À#¹ZK Ë �
Ü�M O À#BI<65�<A6)¹r> Í?½IÏ�-�ÏvÔÖ¾ O À)K
>?@%Mi>�>?@)B�Hb6)¶r»�B^:�¼2��Â�½-�¬: O >?<A¹rH)6)>AB�K�Û É Ò�:i¼²>?@)B�>A:=>�Mi¶G¶r¹¸»=@�>�Ã�@)¹r¶¸B��Ä¹¸¶ Ë 7x8�MC787 KÖH)6)¶¸»=B��¬: O >?<A¹rH)6b>?B�K
º9:�<?B�¶¸¹ Ë B-½CÛEÒ9��Í93 O B-K"@):=6)¶ÁÀ�>?BCºwL¢BI<2>?@)¹ÁKÖ<?B�K"6)¶r>pÃ�¹r>?@h>?@)B�<AB�Mi¶¸¹ræ�M�>?¹¸: O >A@GMi>p>?@)B-�Ä¹¸¶ Ë 7�8âMC7hBCº9¹r>�K
º9:�<?B�¶r¹¸»=@�>�L¢BI<�6 O ¹¸>�ºoM�K?K�>?@%M O À#:EBfK���Â#½�"�¹ O >ABC<?ºÆKÖ:i¼
ºoM�K?K�>?@bB�LGBC<T�¬B O >�Mi»=B��¬: O >A<?¹rHb6)>?¹¸: O K�ºoMC7
HGB�º9:=<AB O BfMi<?¶¸7�B�ÞE6GM�¶l��F-¶ZK�:bD=:=6b<�:�Ã O;: ÅlH%M O ÀdH)6)¶¸»=B¬Å À#¹ZK Ë À#B��¬:�º9LG:EK�¹¸>?¹¸: O À#¹ÁK?�¬6GKAK�B�À�HGBC¶¸:�Ã	7�¹rBI¶ZÀ)K
MdH)6)¶r»�Bh�¬: O >?<A¹rH)6)>A¹r: O :i¼-½IÛvÒwD O :=>�Û É Ò9��Ô

5-¶r:=Hb6)¶ZM�<
�¬¶r6GK">?BC<
K"7)K">?BCºÆKÈÀ#¹�åÈBI<Ö¹ O >A@)B�>"Ã�:�»EM�¶ZM�×#¹¸B�KÖÀ�B�K�L)¹¸>?B�@GMCÜ�¹ O »-M�H¢:�6)>�>A@)B�K?MiºwB O 6)ºªHGBC<
:i¼¢�¬¶r6GK">?BC<�K�LGBC<
6 O ¹¸>ÖºÆM=K?K�Í Ü�M O À#B O %�BI<?»=@ Û Ê�Ê=Ê ÔT��83¹r>A@dM�À�¹rÜ�¹ZÀ#¹ O »�¶r¹ O B�H¢BI>�Ã�BCB O º9BC>�Mi¶ELG:E:=<�M O À
º9BC>�Mi¶2<A¹Z�T@�L)¶ZM��¬B�ÀÄM�>=<>0)B�? µA@�BDC ½�E Ê D2�Ä¹r¶ Ë 7w8âMC7ÄºwBC>TM�¶Ö<A¹Z�T@Ä»=¶¸:=H)6b¶ZMi<h�¬¶¸6GK�>ABC<TK-Mi<ABªK�:�º9BCÃ�@GM�>
�¬: O �¬B O >?<�Mi>?BfÀÄ>?:�Ã�M�<TÀß>A@)B9�`B O >ABC<�:�¼�>?@bB�»ÇMi¶ZM�×#7ÇDÖH)6)>(>A@)BC7;Mi<AB O :=>hK�>A<?: O »=¶r7�À#¹ÁK Ë 7Ä¹ O MÄK"LGMi>A¹ZM�¶
K�B O K�B�À#B�K"L)¹r>AB9>?@bBÆ¼aM��¬>�>A@GMi>ª>?@bBC7âM�<?Bo:i¼�>AB O <?B¬¼�BI<?<?BfÀß>?:;M�KÄãTÀ#¹ÁK Ë »�¶r:=Hb6)¶ZM�<TK?ä��à��Â#½o@GM=K�ºw:=<?B
º9BC>�Mi¶�Ål<A¹Z�T@�»=¶r:�H)6)¶ÁMi<ª�¬¶¸6GK�>ABC<TK�>A@GM O >?@bBo�Ä¹r¶ Ë 7;8âMC7ED�M O ÀàM�K�¹¸» O ¹�¾Ì�CM O >ªK�6bHGK�BC>ªM�L)LGB�Mi<ª>?:�@%MfÜEB
K�>A<?: O »=¶¸7;À#¹ZK Ë Åa¶r¹ Ë B Ë ¹ O BCºoMi>A¹Z�CK�Ía�Ä:=<A<?¹ZK": O BC>¥Mi¶l� Û Ê�Ê 
�ÔT�ªF�K^¹ O >?@)Bª�Ä¹¸¶ Ë 798âMC7EDÌ>?@)Bªº9BC>�Mi¶2<?¹Á��@
��Â#½-»=¶¸:=H)6)¶ÁMi<1�¬¶r6GK">?BC<�K�¶r¹rB�Lb<?B¬¼�BC<AB O >?¹ZM�¶r¶¸7x>A:�Ã�Mi<�À�>?@bB(�¬B O >?BC<p:i¼
>?@bB^»ÇMi¶ZM�×#7ÇD#H)6)>�6 O ¶r¹ Ë B�>A@)B(�Ä¹¸¶ Ë 7



� Â �

8�Mf7ÇD#ÜEBC<A7�º9BC>�Mi¶�Ål<A¹Z�T@d»=¶r:�H)6)¶ÁMi<TK�Í�:i¼ O BfMi<?¶¸7ªK�:�¶ZMi<-M�H)6 O ÀbM O �¬B�Ô�Mi<?B¥Mi¶ZK":x¼�:�6 O ÀoÞv6b¹r>?B�¼aMi<�¼�<?:�ºÕ>A@)B
�¬B O >?BI<C�

µ Mi¶¸:Ä¾GBC¶ÁÀâK�>�Mi<TKd¹ O >A@)B��Ä¹r¶ Ë 7�8�Mf7�@GMCÜEBÄM O MiH)6 O À)M O �`B�À#¹ÁK�>?<A¹rH)6b>?¹r: O K�¹rºw¹r¶ZM�<(>?:�>?@%Mi>ª:i¼
>?@bB�»=¶¸:=H)6b¶ZMi<¥�¬¶r6GK">?BC<�K^K"LGMi>A¹ZM�¶r¶r7��¬:�<?B�K"¹ZÀ#B O >->?@)BI<?B ��Ã�¹¸>?@ØM�LGB�M Ë Mi>1< 0%B ? µ @ Ú C ½�E É M O À�M�H)<?:ÇM=À
À#¹ÁK�LGBC<TK"¹r: O >A@GMi>�ºoM�>T�T@)B�KÈ>?@bB�K"¹rº9L)¶¸B�K�>2:�¼
�T@)BCº9¹Á�CMi¶�BCÜE:=¶¸6)>?¹¸: O º9:�À�BC¶ZK`Di>A@)Bdã¬�E¹¸º9L)¶¸B�º9:�À#BI¶lDÑä->?@GM�>
M=KAK�6)ºwB�K�M��¬¶r:ÇK�B�ÀßHG:�×ÌDÖ¼�6)¶r¶�º9¹¸×#¹ O »)DÈ¹ O K�>�M O >TM O BC:=6%K�<?B��¬7b�¬¶¸¹ O »bDÖM O ÀàMÄ�¬: O K�>�M O >d@)B�MCÜ�7�BC¶rBCºwB O >
7�¹rBC¶ÁÀ�¹ O BCÜEBI<?7�»�B O BC<�Mi>A¹r: O :i¼�K�>TM�<TK`� µ Mi¶¸:x¾GBC¶ÁÀ�K">TM�<TK�¹ O ��Â#½�D)¹�¼²>?@)BC7ªÀ�:d¹ O À#BIB�À¿HGBC¶¸: O »h>?:áM�@GMi¶¸:
LG:=L)6b¶ZMi>A¹r: O D
Mi<?BªÞE6)¹¸>?BdÀ�¹�åÌBC<?B O >I�(F^º9: O »�:�>?@)BC<¥Mi6)>A@):=<�K¬D�%�<?:�Ã O BC>(M�¶l�3ÍaÛ Ê=Ê ÂvÔ�D � ¹Z�T@2DÌ�Ä¹r»�@)BC¶r¶aD
' �^BC¹r¶¸¶!ÍA½CÏ=Ï (vÔ�DÖç-6)<?<ABC¶r¶aD µ Mi<A<?¹ÁK¬D�' ! <?¹r>���@bBC> ÍaÛ Ê=Ê 
#Ô�D�M O À 5-<?¹¸¶r¶¸ºoMi¹¸<�BC>(Mi¶a�3Í?½IÏ=Ï�(EÔ^¾ O À\¼�<?:=º
µ ��·3�`:=¶r:�<�ÅaºoMi» O ¹r>A6GÀ#B(À�¹ZMi»�<TM�ºoK§>A@GMi>-M�¶rº9:ÇK�>�M�¶r¶Ì:i¼p>?@)B^¾%BC¶ZÀ9K">TM�<TK�¹ O >A@)B�:=6b>?BC<�<ABC»=¹¸: O K�:�¼���Â�½
Mi<AB9º9:�<?Bªº9BC>TM�¶�Åa<?¹Á��@�>?@GM O 
 +�·�6%�CM O M�B�ÍlM�> <>0)B�? µ @ Ú C Ê E -vÔTD�>A@)BªL)<?:�>?:=>"7�L)¹Z�IMi¶�ºwBC>TM�¶�Åa<?¹Z�T@�À�¹ZK Ë
»=¶¸:=H)6b¶ZMi<Æ�¬¶r6GK">?BC<ID�Ã�¹r>A@Ýº9BfM O M�H)6 O ÀbM O �¬BfK¿¼�:=<9>A@)BÄ»�¹ZM O >�K�:i¼ <>0)B�? µ @ Ú C Ê E É � ·�@)¹ZKd¹ZK9M�¶rº9:ÇK�>
Mi¶ÁMi<Aº9¹ O » ��Ã�@#7ØK�@):�6)¶ZÀ�M9»EM�¶ZM�×#7�:i¼-M�HG:=6)>(>?@bBªK?MiºwB�ºoM�K?K^@GMCÜEBáM�@GMi¶¸:�MiH)6 O À)M O �`B9M¿¼aM��¬>?:�<(:i¼
>?B O @b¹r»=@bBC<��

·�@)B�MC¼�:=<ABCº9B O >?¹¸: O B�À!ã`�E¹rº9Lb¶rB��Ä:�À#BC¶Áäß:i¼á�T@)BCº9¹Á�CMi¶�BCÜE:=¶¸6)>?¹¸: O ¹ZK9M ãTK�>A<TMCÃ ºÆM O äàÍ B�M�K�¹¸¶r7
Ë O :�� Ë BfÀ9À#:�Ã O Ô�º9:�À#BI¶È>?@%Mi>-MiLbL)¶r¹¸B�K§>A:ªM��¬¶¸:EK"B�À�HG:�×9:i¼p»EM�K�>A@GMi>�>A6)< O K�¹ O >A:ªK�>�Mi<TK`� µ :iÃ�BCÜEBC<ID=¹r>�K
K�¹¸º9L)¶¸¹Z�¬¹¸>l7ED)M�¶r: O »9Ã�¹r>A@�>?@)Bh<?BC¶ÁMi>A¹rÜEBh�¬:=ºwL)¶rBC×�¹r>"7d:�¼�>A@)BªMi¶¸>?BC< O Mi>A¹rÜEBh�T@)BCº9¹Á�CMi¶ÌBCÜE:=¶¸6)>?¹¸: O ºw:�À#BC¶ZK`D
ºoM Ë B�K§¹¸>-M��¬:�º9LGBC¶r¶¸¹ O »hK">TMi<A>?¹ O »�LG:�¹ O >C�20%6b<?>?@bBC<?º9:�<?BEDE>�M Ë B O M=K-MdÃ�@):=¶¸BEDG��Â#½(¹ O K"¹ZÀ#B¥M¿»ÇMi¶ZM��¬>?:�Å
�¬B O >?<A¹Z��<TM�À#¹r6%KÖ:i¼ É=Ê�Ë LÌ��º�6GK">2HGB-�¬¶r:ÇK�B�>A:hM��¬¶r:ÇK�B�À(HG:i×h¹ O >A@GMi>�¹¸>�À�:EB�K O :=>�K"BCBCº�<?BfM=K�: O MiHb¶rB->?@GM�>
¹r> �Gm`Q¬VdUEYGm`Y#_�t�c ¶¸:EK">�º9:=<AB^>A@GM O M�L)¹r>A>TM O �¬B�:i¼p¹r>�K�>?:�>TMi¶2»ÇM=K�ºoM=KAK§>A:d¹ O >?BC<A»EMi¶ÁM=�¬>A¹Z��K"LGM=�`B)< º9:�À#BC¶ÁK
K�6bL)LG:=<?>�>A@)¹ZK O :=>A¹r: O ¼�:=<�@)¹r»�@#ÅlºÆM=K?K�»ÇMi¶ZM�×#¹¸B�K§¹ O9O : O Å"�`¶r6GK">?BC<�B O Ü#¹¸<?: O º9B O >TK`D=�=� ¼A�§5-:�ÜEBC< O Mi>?:hBC>�M�¶l�
ÍlÛ Ê=Ê 
#Ô @ ��5^¹¸ÜEB O >?@GM�>�M�¶rº9:ÇK�>�Mi¶¸¶2:i¼�¹¸>TK�»EM=K-¹ZK�BC¹¸>?@)BC<-K">?¹¸¶r¶2¹ O >?@)Bh��Â�½dÀ#¹ZK Ë ÍlÛEÒ H#7oºoM�K?K�Ô�:�<^@%M=K
HGBCB O >A6)< O BfÀÄ¹ O >?:wK�>TM�<TKdÍlÏ -vÒ H�7oºoM=KAK�Ô�>A@)B O : O Mª»=¶r:�HGMi¶�¶¸BCÜEBC¶lDG��Â�½�¹ZK�M9�¬¶r:ÇK�B�ÀÄHG:�×ÌDÈ:=<(�`¶r:EK"B
B O :�6)»=@�>?:wM�>?<A6)Bh�¬¶r:ÇK�B�À9ÜE:=¶¸6)º9B->?@GM�>^:�6)>�Ù%:iÃ K�@):�6)¶ZÀoH¢B O BI»=¶r¹¸»=¹¸H)¶rBE�

é O ¼aMi¶¸¶§¹ O ��Â#½o�¬:�6)¶ZÀß@%MfÜEBw:��C�¬6)<A<?B�Àâ>?@b<?:=6b»=@):�6)>�¹¸>TK(@)¹ZK">?:=<A7ED�LGBC<?@%MiLGKdBCL)¹ÁK�:�À#¹Á�CMi¶¸¶r7�Ã�@)BC<AB
B�M���@�BCLb¹ZK�:�À�Bd»=:EB�K O B�M�<?¶¸7Ä>?:Æ��@)BIº9¹Z�CM�¶2�¬:�º9L)¶¸BC>?¹¸: O HGB¬¼�:=<AB�>A@)B O BI×#>�Ã1MCÜEBED¢:�<(L¢BI<?@GM�LGK(K�>?BfM=À#¹¸¶r7
Ã�@)BC<AB�>?@)B1��Â#½�»EM�KÖ¼�<TM=�`>?¹r: O @GM=K�HGBCB O º9: O :=>?: O ¹Z�IMi¶r¶¸7hÀ#B��¬<AB�M=K"¹ O »�>A:�¹r>�KÖº9¹ O ¹rºd6)º Mi>p>?@)B�L)<AB�K�B O >
BCLG:��T@2��é O >?@bB�¶ZM�>?>ABC<��IM=K�BÇD=>?@)B��Ç¹rº9L)¶¸B�º9:�À#BI¶Eº9¹r»�@#>2HGB�BC×�LGB��¬>?BfÀx>?:¥MiL)L)¶¸7�¼aMi¹r<A¶r7(Ã�BI¶r¶E>?:�>?@)B-��Â�½
�¬¶¸:EK�BfÀ HG:�×�Ã�¹r>A@):=6)>hº9:�À#¹�¾Ì�CMi>A¹r: O �ªé O >?@bB�BCLb¹ZK�:�À�¹Z�ª�CM=K"BED2: O B9Ã�:=6)¶ÁÀ @%MfÜEBªM�K�¹¸>?6GM�>?¹r: O 6%K�6GM�¶r¶r7
>?BI<?º9B�À9¹ O @):=ºw:=»=B O BC:=6%K^�T@)BCº9¹Á�CMi¶ÌBCÜE:=¶¸6)>?¹¸: O ��é O ¹ O @):�º9:=»�B O BC:�6GK-��@)BIº9¹Z�CM�¶ÈBCÜE:�¶r6)>A¹r: O DÈÀ�¹�åÌBC<?B O >
LGM�>T�T@)B�K�:i¼�>?@bB\»ÇMi¶ÁMi×�7	ºw¹r×�: O ¶r7àK"¶r¹r»�@#>A¶r7;:=< O :�>9M�>9M�¶r¶�:=<wMi<?B�M�¶r¶r:�Ã�B�Àß>?:;º9¹¸×�: O ¶¸7âHGBC>"Ã�BCB O
B O <A¹Z�T@)º9B O >�BCLb¹ZK�:�À�B�K¬�

F ¾ O Mi¶pM=K"LGB��¬>-:i¼���Â#½�>A@GMi>�MfåÌB��¬>�K^À�¹ZK?�`6GK?K"¹r: O :�¼�¹r>�K1¼�:�<?ºoM�>?¹r: O M O À���@)BIº9¹Z�CM�¶)BCÜE:�¶r6)>A¹r: O ¹ÁK
>?@bB O M�>?6)<AB�:i¼²¹r>�K§K">?BC¶¸¶ZM�<§@%Mi¶r:b����Â#½-À#:EB�K�LG:ÇK?K�BfK?K�MhK�7bK�>ABCºX:i¼²»=¶r:�H)6)¶ÁMi<��`¶r6GK">?BC<�K�>A@GMi>�¹ÁK�K�L%Mi>?¹ÁMi¶¸¶r7
M O À Ë ¹ O BCºoM�>?¹Á�CMi¶¸¶r7oK"L)@)BC<A:=¹ZÀbMi¶lD2Ã�¹¸>?@�M O BC>(<A:=>TM�>?¹¸: O :�¼�: O ¶r7 - Ê�� Û Ê\Ë º K��	�ªÍ µ 6%��@)<�M ½CÏ�Ï=ÂEÔT�
� M=�¬¹ O B!ÍA½CÏ=Ï�½iÔ
¾ O À)K�M¥»�¶r:�H)6)¶ZM�<��¬¶r6GK">?BC<�K�6)<"¼aM=�¬B�À#B O K"¹r>"7�Lb<?:i¾%¶rB-:i¼�
���
§¹ O >A@)B�<TM O »=B (���
¥Í Ë LÈ��Ô



� 
 �

�XÛ�Û#D�H)6)>áMÄK">?BCBCLGBC<hÀ#<A:=Lâ:�åpD�:=<�BIÜEB O MÄ�¬6b>?:iåpD�HGBC7E: O À >A@)¹ZK(<TM O »=BE�9Ü�M O À#B O %�BI<?»=@ Í?½IÏ�(�ÏvÔ
¾ O ÀbK�>A@GMi>->?@)B(º9:ÇK�>�º9BI>TMi¶�Ål<A¹Z�T@�»�¶r:�H)6)¶ZM�<��`¶r6GK">?BC<�K�Mi¶r¶2@%MfÜEB�ÜEBC¶r:��¬¹¸>?¹¸B�K§:�¼ � ½ Ê=ÊdË º K��	��¼�<A:=º >A@)B
L)<A:��?B��¬>AB�ÀÄÀ#¹ÁK Ë ÜEBC¶¸:��¬¹r>"7wMi>�>A@)BC¹r<-¶r:��IMi>?¹¸: O K`DÈ¹ O À#¹Z�CM�>?¹ O »9Mªº9:=<AB�À�¹ZK Ë Åa¶r¹ Ë B(º9:�>?¹¸: O ¼�:=<�>A@)Bdº9BC>�Mi¶�Å
<?¹Á��@�B O Ào:i¼�>?@)Bª�`¶r6GK">?BC<-LG:=L)6)¶ÁMi>A¹r: O �(�Ä:=<?BdBI×#>AB O K�¹¸ÜEBhÀ)Mi>�MÄÍl�Ä:�<?<?¹ÁK�: O BC>�M�¶l��Û Ê=Ê 
#Ô�¹ O À#¹Á�CMi>AB�K-M
K�¹¸» O ¹�¾Ì�CM O >Ö¼�<�M=�¬>A¹r: O :�¼
��Â#½�»�¶r:=Hb6)¶ZM�<��`¶r6GK">?BC<�KÖ@GMCÜEB�>?@)¹ O Å À#¹ZK Ë�Ë ¹ O BCºÆMi>?¹Á�CK¬D�M�<?B�K�L)<A¹ O Ë ¶rBfÀ�:iÜEBI<Ö>A@)B
B O >?¹¸<?B-L)<?:��?Bf�¬>?B�ÀªÀ#¹ÁK Ë D#M O À9@GMCÜEB�M�H)6 O ÀbM O �¬BfK�>?@GM�>�K�L%M O >?@)B�B O >A¹r<AB�º9BC>TM�¶r¶¸¹Z�¬¹¸>l7(<TM O »=BE��·�@)B(��Â�½
»=¶¸:=H)6b¶ZMi<h�¬¶¸6GK�>ABC<TK�@GMCÜEBªM9K"L)<?B�M�À :�¼�¹ O >ABC»=<�Mi>?BfÀÄ�¬:�¶r:=<�K�>?@GM�>(�¬:�ÜEBC<TK�MiHG:=6)>(>A@)BªK?M�º9BdM�H)6 O À)M O �¬B
<TM O »=BhM�K^�Ä¹¸¶ Ë 7d8âMC79»�¶r:=Hb6)¶ZM�<-�¬¶r6GK">?BC<�K¬D�H)6)>-�¬: O >�Mi¹ O K�M�º9:=<AB�B�ÞE6GMi¶ O 6)ºªHGBC<�:i¼��`¶r6GK">?BC<�K§¹ O B�M���@
º9BC>�Mi¶¸¶r¹Z�`¹r>l7hH)¹ O Í � BCB�À9BC>-M�¶l�;½CÏ�Ï�
#Ô��

0Ö¹rBI¶ZÀ�K�>�Mi<�Kx¹ O >?@)Bª:=6)>ABC<�LG:�<?>?¹¸: O K�:�¼���Â#½d¼�:=¶r¶¸:�Ã(D�Mi>h¶rB�M�K�>(<?:�6)»=@b¶r7EDpM O BC×�L¢: O B O >?¹ÁMi¶ 
 �����
L)<A:i¾G¶¸B�Í�Ü�M O À�B O %�BC<?»�@+Û Ê=Ê�Ê Ô���·�@)¹ZK�¹ÁK�<A:=6)»�@)¶r7��GÍ 
�Ô	� 
���
^¹ O >A@)B(:=6)>ABC<�<?BC»�¹r: O K¬DÌM=K�:=L)LG:ÇK�B�À
>?: 
 �
� M=K(: O B9Ã�:=6)¶ÁÀß¹ O ¼�BC<^¼�:=<h»=¶¸:=H)6)¶ÁMi<ª�¬¶¸6GK�>ABC<TKdÍ � M��¬¹ O B ½IÏ=Ï�½iÔT� %�6)>(>A@)B9�`: O >?¹ O 6)¹¸>�7�:i¼->A@)B
¹ ObO BC<-M O À\:=6b>?BC<-LGMi<A>TK�:i¼�>A@)B(º9¹ O :=<-Mi×�¹ZK�Í�¹r¶¸¶r6GK">?<TM�>?B�ÀÌDv¼�:=<-BC×bMiº9Lb¶rBEDE¹ O Ü�M O À�B O %�BC<?»�@ ÍlÛ Ê�Ê=Ê ÔTD
¾G»�6)<?B(Â�� +�Ô�À#: O :=>1À#BCºoM O À�Moã?@GM�¶r:Çä�>?@GM�>�¹ZK�K�BCL%Mi<TM�>?B^¼�<A:=º M O ãA:=6)>ABC<�À�¹ZK Ë ä#��é O ¼aM=�¬>�>?@)BI<?B-¹ZK O :
BCÜ�¹ZÀ#B O �¬B-:i¼�Md@GMi¶¸:ªMi>�Mi¶¸¶È¼�<?:=º >?@)B(¶r¹¸»=@�>�L)<A:i¾G¶¸B(:i¼�>A@)B(»EMi¶ÁMi×�7E���E6)LbL¢:�<?>^¼�:�<�>?@)¹ÁK�Ü#¹¸BCÃ�LG:=¹ O >-�CM O
HGB�¼�:=6 O À�¼�<A:=º >?@)B�Lb¶ZM O BC>TM�<?7 O BIH)6)¶ZM�B Ë ¹ O BCºÆMi>?¹Á�CKÖ:�¼ µ 6b<?¶rBI7vÅ&5�BC¶r¶¸BC<ÖBI>-Mi¶l��ÍlÛ Ê=Ê 
�ÔTDGÃ�@):ªK?MC7ED
ãTé ¼
��Â#½d@GM�K(M O : O Åa<?:�>TMi>A¹ O »bDÖL)<AB�K?K"6)<?B`Å"K"6)L)LG:=<A>?B�Àß@%Mi¶r:bD2Ã�Bd@GMCÜEBd7EBC>�>A:9¾ O ÀÄ¹r>ID
M O À�¹r>�ºª6GK">^HGBwM
ÜEBC<A7�º9¹ O :=<1�¬:=ºwL¢: O B O >�:�¼�>?@)B(»ÇMi¶ZM�×#7Ç�Ñä

é O ¼�:=¶r¶¸:�Ã�¹ O »oK"B��¬>A¹r: O K¥Ã�BªÀ#¹ZKA�¬6GKAK µ ��·!L)@):=>A:=º9BI>?<?¹Á��:=HGK"BC<?Ü�M�>?¹r: O K�>?@GM�>hK?MiºwL)¶rBd>A@)BdÃ�@):=¶¸B
<TM O »=B-»EM�¶ZM��¬>?:��¬B O >A<?¹Z��<TM�À#¹r¹bÃ�¹r>?@b¹ O ��Â#½�D#>A@)B O Ã�B-L)<AB�K�B O >�>A@)B�¹ O ¼�BI<?<?BfÀdMiH)6 O À)M O �`B(À#¹ZK">?<A¹rH)6)>A¹r: O K¬�
Í 83@%Mi>�Ã�B�<AB¬¼�BC<(>?:ØM=KdM�H)6 O À)M O �¬BoÀ�¹ZK�>A<?¹¸H)6)>?¹¸: O K(M�<?Bo�CM�¶r¶¸B�À H�7�ºoM O 7 ãT��ç 0�K`DÑäÄ:�<�º9BC>�Mi¶¸¶r¹Z�`¹r>l7
À#¹ÁK�>?<A¹rH)6b>?¹r: O ¼�6 O �¬>?¹¸: O K`D2M O À�M�<?BáK�¹rºwL)¶r79>A@)Bx¼�<�M=�¬>A¹r: O K^:i¼1K">?BC¶¸¶ZMi<�ºÆM=K?K�:=H%K�BC<AÜEB�ÀÄ:�ÜEBC<�>?@)Bh<TM O »=B
:i¼¥MiHb6 O À)M O �¬BE��ÔÓ·�@)Bo:=HGK"BC<?ÜEB�À�À#¹ZK">?<?¹¸H)6)>A¹r: O KdMi<?Bo>A@)B O Ã�BC¹¸»=@�>?B�À�M O ÀàK�6bº9º9B�À�>?:;K"¹rºª6)¶ZM�>?BwM
»=¶¸:=HGM�¶r¶¸7ß¹ O >ABC»=<�Mi>?BfÀ ã��¬¶r:ÇK�B�À;H¢:�×bäß��Â�½oMiH)6 O À)M O �¬B�À#¹ÁK�>A<?¹rHb6)>?¹¸: O D�Ã�@)¹Á��@�¹ZKx>A@)B O �¬:�º9LGMi<AB�Àß>A:
K�:�¶ZM�< O BC¹¸»=@�HG:=<?@b:E:�À :�HGK�BI<?Ü�Mi>A¹r: O K�M O À º9:�À�BC¶�L)<AB�À#¹Z�`>?¹r: O K¬�d8;B9�`: O �¬¶¸6GÀ#BdÃ�¹¸>?@�M\À�¹ZK?�`6GK?K"¹r: O :i¼
>?@bB��`: O K">?<TM�¹ O >TKÈ¹¸º9LG:EK�BfÀ^6)LG: O >A@)B��T@)BCº9¹Á�CMi¶�BCÜE:�¶r6)>A¹r: O M O À�¼�:=<?ºÆMi>?¹¸: O :�¼)>A@)B�F O À#<A:=º9BfÀ)M§»ÇMi¶ZM�×#7Ç�

�8� ������� ����� �.� ������� ��� ® ��������� � �

F O 6)ºªH¢BI<�:�¼dM�<T�T@)¹rÜEBfÀ µ ��· ¹¸ºoMi»�B�K¿Ã�BC<?B;K"BC¶rBf�¬>?B�Àâ¼�<?:�º >?@bB3ã?L)¶ÁM O)O BfÀ3M O À �¬:=ºwL)¶rBC>AB�À
BC×�LG:EK�6b<?B�KAä¥¶¸¹ZK">C��·�@bB�¾G<�K�>�K�BI¶rB��¬>A¹r: O LGM�K?K§Ã1M=K�K�¹¸º9L)¶¸7�H#7á�¬:E:=<�À#¹ O Mi>?BfK�M O À¿Ã�@)BI>?@)BC<p>?@)B-BC×�L¢:ÇK�6)<AB
Ã�M�K�M O ¹rºoM�»=BE�
·�@)B O BC×�>-K�>ABCL9Ã1M=K�>?:d¶r:E: Ë Mi>-Ã�@)BC>A@)BC<�BC×#LG:ÇK�6)<ABx>A¹rº9BfK�Ã�BC<?B-¼aMi¹r<A¶r7ª¶r: O »)DGM O À\¹�¼
¹rºÆMi»=BfK�Ã�BC<?B�>�M Ë B O >A@)<?:�6)»=@9>"Ã�:¥¾%¶r>?BI<TK¬��0):=<�>A@)B�:=6)>ABC<�¾GBC¶ÁÀ)KÖ¹r>�Ã1M=K��¬¶rBfMi<
>?@GM�>�: O ¶r7�>A@)B�8/0 ! ��Û
@GM�À\M�Ã�¹ÁÀ#B(B O :�6)»=@9¾GBC¶ÁÀ�:i¼pÜ�¹rBCÃÝ¼�:�<-�¬:=6 O >?¹ O »dB O :�6)»=@�K">TMi<�K1¼�:�<�º9B�M O ¹ O »�¼�6)¶G<?B�K"6)¶r>�K¬��·�@)B(¹ O)O BC<
LGM�<?>TK�:�¼p��Â#½�Ã�BC<?B-:=HGK"BC<?ÜEBfÀ�H#7dºÆM O 7dL)<?:�»=<TM�ºoK¬DbK�:dÃ�B(K?M�º9L)¶rBfÀx¼�<?:=º >?@b:EK�BÇD)B O K�6b<?¹ O »�>?@%Mi>�Ã�B
�¬:�ÜEBC<AB�ÀÄ>?@)Bw<TM O »=B9:�¼-<TM=À�¹r¹l�Ä�Ç:=º9Bd¾GBC¶ÁÀ)K�Ã�B9<AB!�?B��¬>AB�ÀÄ¶ZM�>?B9¹ O >A@)B9L)<A:��¬B�K?K`�Äé O)O BC<�¾GBC¶ZÀbK�K�6�åÈBI<



� É �

¼�<?:�º �`<?:�Ã-À#¹ O »)D)K":d: O ¶¸7d>?@)B ! ���T@)¹rLªÃ�M�K§6GK"B�ÀÈ�63-6)>?BI<§¾GBC¶ÁÀ)K�K"6#åÌBC<§¼�<A:=º K�LGM�<TK"B�K">TM�<��¬:�6 O >�K¬DbK�:
Mi¶¸¶
MCÜ=M�¹r¶ÁMiH)¶¸B(��@b¹rLGK�Ã�BC<?B�6b>?¹r¶¸¹ZK"B�ÀÈ�

·�@)Bd¾ O Mi¶�¾GBI¶ZÀ)K�M�<?Bª¶r¹ÁK�>?BfÀÄ¹ O ·ÖM�H)¶rB�½ªM O Àß¹¸¶r¶¸6GK�>A<TMi>AB�ÀÄ¹ O 0
¹r»=6b<?B�½=�ª·�@)Bª>TMiHb¶rBª¶r¹ZK">TK�ÍA½iÔ¥M
L)<A:��?B��¬>"Ål¹ O >ABC< O M�¶2¶ZM�H¢BI¶È¼�:=<�B�M���@9¾GBI¶ZÀÈD2ÍaÛvÔ�>A@)B�8/0 ! ��Û�¾G¶r>ABC<TK�6GK"B�ÀÈD
ÍlÂvÔ�>?@bBdK�BIº9¹�ÅaºoM��?:�<�M�×#¹ÁK�¹ O
Mi<��CK�Bf��¼�<?:�º�:=6)<�<�M=À#¹ÁMi¶¸¶r7EÅ"À#BIL¢B O À#B O >2BC¶r¶¸¹rL)>A¹Z�CM�¶=¹ÁK�:=Lb@):=>�Mi¶#¾G>A>?¹ O »)D)Í 
#Ô2>A@)B�<AB�K�6b¶r>TM O >
»EM�¶ZM��¬>?:��¬B O >A<?¹Z�
<TM�À#¹r6%K�M=KAK�6)ºw¹ O »hM O ¹ O �¬¶r¹ O B�Àd�¬¹¸<T�¬6)¶ÁMi<�À�¹ZK Ë ¹ O Ë LÌ�=DGÍ É ÔÖ>A@)B-»EMi¶ÁM=�¬>A:��¬B O >?<A¹Z��<TM=À�¹r6GK�¹ O >?@)B-L)¶ZM O B-:i¼
>?@bB�K Ë 7oÍ�¹rº9LGM��¬>�LGM�<TM�º9BC>?BI<¬Ô2¹ O Ë LÌ�=DÈÍ
(vÔ
>?@)B�:=<?¹¸»=¹ O Mi¶ µ ��·àL)<?:�LG:EK?M�¶ O 6bº�HGBC<ID)Í9+�Ô�>?@bB^Ã�BC¹r»�@#>A¹ O »
¼aM=�`>?:=<�6%K�B�À�¼�:=<-�`:=ºªH)¹ O ¹ O »(>?@)B¥À#¹�åÌBC<AB O >1K?M�º9L)¶rBfK§>?:dºÆM Ë B�Md�¬:=º9LG:ÇK�¹r>AB(��Â#½(M�H)6 O ÀbM O �¬BhÀ#¹ÁK�>A<?¹�Å
H)6)>A¹r: O D�Í
-vÔ�>A@)B O 6)ºªHGBC<-:i¼�K�>�Mi<�K��¬:�6 O >AB�À;MiHG:�ÜEB9>?@)Bw�¬:�¶r:=<"Å"À�BCLGB O À#B O >h�¬6)>A:iå ºoMi» O ¹r>A6GÀ#BED²M O À
>?@bB�M�H)6 O ÀbM O �¬BdºwB�À#¹ZM O ÍlÏEÔ�M O À$0
8 µ � ÍA½ Ê ÔT����M O 79:�¼�>?@bB�K�BhÞE6GM O >?¹¸>?¹rBfK�Mi<ABdÀ#¹ÁK?�¬6%K?K�BfÀ\HGBC¶r:�Ã(�
·�@)B µ ��·3¼�<TMiºwB�K§Ã�BC<?B�Lb¹rLGBC¶r¹ O B�L)<A:��¬B�KAK�B�À9¼�:=<�HGM�K�¹Z��ÙÌMi>�¾%BC¶ZÀ#¹ O »ªM O À\L)@):�>?:�º9BC>?<A¹Z���IMi¶r¹¸H)<TM�>?¹¸: O �
J�M=�T@�À)Mi>�MdK�BC>-�¬: O K�¹ÁK�>AB�À9:i¼�K�:=ºwB O 6)ºªH¢BI<§:�¼Ö¼�<�Miº9BfK§¹ O >�Ã�:�¾G¶r>ABC<TK�>?:dHGBh�¬:EM�À)À#B�À9:�<dãTÀ#<A¹ræCæC¶¸B�À)ä
>?:ªºoM Ë B�¾ O Mi¶2¼�<TMiºwB�K¬���E:=º9B(:�¼�>A@)B(:=6)>ABC<�¾%BC¶ZÀ)K��`: O >TMi¹ O B�ÀoM=ÀbÀ#¹r>A¹r: O Mi¶2LG:EK"¹r>?¹¸: O K"@)¹�¼�>�K¬��é O >?@)B�K"B
�CM�K�B�K`D)B�M=�T@9LG:EK"¹r>?¹¸: O Ã�M�K�<AB�À#6G�`B�À9K�BILGMi<�Mi>?BI¶r7E�pç^F 3 !§µ 3�·!Í"�E>?BI>TK�: O ½IÏ�-,+�Ô�Ã1M=K�6GK�BfÀÆ>A:ªÀ#BC<A¹rÜEB
ÙG6)×�B�K�¼�:=<-M=K�ºÆM O 79K">TMi<�K�M=K�LG:EKAK�¹¸H)¶rB(¹ O B�M=�T@�¼�<TM�º9BE� * BC<?:hL¢:�¹ O >-M O ÀoM�L¢BI<?>?6b<?Bh�¬:=<A<?B��`>?¹r: O K§Ã�BC<?B
MiLbL)¶r¹¸B�ÀÈ�3·�@)BoÙG6)×�B�KdÃ�BC<ABÄ�`:=<?<AB��¬>AB�Àß¼�:=<o�T@GMi<A»=Bo>?<�M O Kl¼�BC<9B¬èÆ�¬¹¸B O �¬7�B¬åÌB��`>TKdÜ#¹ÁM 83@)¹¸>?º9:�<?B9BI>
Mi¶a�¨ÍA½CÏ=Ï�ÏvÔáM O À;>?<TM O K ¼�:�<?º9BfÀß>?:��=:=@ O K": O ÅA��:=6%K�¹ O K�� M O À : Ü�¹ZM µ :=¶¸>?æCºoM O BC>dM�¶l�ÓÍ?½CÏ�Ï É ÔT�;F
<?BfÀ)À#B O ¹ O »ª:i¼1J�Í�� C �hÔ B Ê E Ê (�ºÆMi»�Í����T@)¶rBI»=BC¶aD�0Ö¹ O Ë HGBC¹ O BC<CD�'Xç�MCÜ�¹ZK ½CÏ=Ï -vÔ-Ã�M�K�M=KAK�6)ºwB�ÀÆ¼�:�<
Mi¶¸¶È¾GBC¶ÁÀ)K¬�

3 O �¬B��¬:�¶r:�<�ÅaºoMi» O ¹r>A6GÀ#B�À#¹ZM�»=<�MiºoK2M�<?B��`: O K">?<?6%�¬>?B�ÀÌDi¹¸>2¹ZK2M-K�>?<�Mi¹¸»=@�>�¼�:=<AÃ�M�<TÀ�ºoM�>?>?BI<È>?:-:�ÜEBC<?¶ÁMC7
»=¹ÁM O >dH)<TM O �T@)B�Kx¼�<?:�º/¹ZK":���@b<?: O B�K¿:�¼(À�¹�åÌBC<?B O >ªM�H)6 O À)M O �¬B�K`�Ý�E>TM�<TKd>?@GM�>�¶¸¹rB9HGBC>"Ã�BCB O ¹ÁK�:��T@)<?: O B
»=¹ÁM O >�H)<TM O �T@)B�K�M�<?BhM=KAK�¹¸» O B�ÀoM O MiHb6 O À)M O �¬B(»=¹¸ÜEB O H�7�>A@)B�º9B�M O :i¼p>?@bB^ÙÌM O Ë ¹ O »d¹ZK":���@)<A: O BfK�M O À
H)¹ O)O B�ÀÈ��F ¼aM�¹ O >��¬6)>A:iå;»�¹rÜEB O H�7���� C Ê E Û É Í�� C : Ô B C Û E 
 Ê Ã�M�K�MiL)L)¶¸¹rB�ÀoK":�>A@GMi>-L)@):�>?:=ºwBC>?<A¹Z�
BC<A<?:=<�K�Ã�:�6)¶ZÀ O :�>-Mi<?>A¹�¾Ì�`¹ZMi¶¸¶r7ªH)<?:ÇM=À#B O >A@)B(¹ O ¼�BI<?<?BfÀ9MiH)6 O À)M O �¬BhÀ#¹ZK">?<?¹¸H)6)>A¹r: O >A:E:�ºª6G�T@2��0Ö¹ O M�¶r¶¸7ED
M9�¬:�<?<AB��¬>?¹¸: O ¼�:=< � 5 % K�>?BI¶r¶ZM�<^¶¸¹�¼�BC>A¹rºªB�K§Ã1M=K�M�L)L)¶¸¹rB�À9>?:w>?<TM O K ¼�:�<?º�>?@)Bh:=HGK"BC<?ÜEB�À�K�>�Mi<(�¬:�6 O >TK^>A:
ºoM�K?K^¼�<TM��¬>?¹¸: O KªÍlM=KAK�6)ºw¹ O »�M O ¹ O ¹¸>?¹ZM�¶�ºoM�K?K^¼�6 O �¬>A¹r: O ¼�:�<�¶r:�Ã�ÅaºoM=KAK(K�>TM�<TK(>?@GM�>�¹ZKh�¬: O K�>TM O >hM�KdM
¼�6 O �`>?¹r: O :i¼(@)BfMfÜ�7âBC¶¸BCº9B O >(M�H)6 O À)M O �¬B=Ô��Ý�Ä:�<?BØÀ#¹ZKA�¬6GK?K"¹r: O �IM O HGB9¼�:=6 O À	¹ O 5-<?¹¸¶r¶rºÆMi¹r<�BC>9M�¶l�
Í?½IÏ=Ï (vÔhM O À 8;:=<A>?@)BI7ßBC>hM�¶l�¨ÍaÛ Ê�Ê 
#ÔhM�HG:=6)>ª>?@)Bª>?Bf��@ O ¹ZÞE6)BE�oç^B�K"L)¹r>AB�>A@)B�¼aM�¹ O >��`6)>?:�å�D�<AB�K�¹ÁÀ#6GM�¶
L)@):�>?:�º9BC>?<A¹Z��BC<?<A:=<1À#:EB�K�K�¶¸¹r»�@#>A¶r7ª¹ O �¬<AB�M=K"B^Ã�¹¸>?@oÃ�¹ZÀ�>?@9:�¼�>A@)B�<?BfK�6)¶¸>TM O >�M�H)6 O ÀbM O �¬BhÀ#¹ÁK�>A<?¹rHb6)>?¹¸: O �
8;B^¹¸» O :�<?B->?@)¹ÁK�B`åÈBf�¬>�HGB��CM�6GK�B�¹¸>�¹ZK�ÞE6)¹r>AB-À#¹�èÆ�¬6)¶¸>�>?:h�¬:�<?<AB��¬>?¶¸7�¹¸º9L)¶rBIº�B O >
K�6%��@wM(À#B��¬: O ÜE:�¶r6)>A¹r: O
»=¹¸ÜEB O >?@)B�»�BC:=º9BI>?<?7-:i¼b>?@bB��¬:�¶r:=<"ÅlºÆMi» O ¹r>?6%À#B�À#¹ÁMi»=<�MiºÓM O À�Mi¶ÁK�:-HGB��CMi6%K�B�<A:=6)»�@�B�K">?¹¸ºoMi>AB�K¢¹ O À#¹Z�IMi>?B
>?@%Mi>CD)Ã�¹¸>?@o>?@bBx:�HGK�BI<?ÜEB�À9Ã�¹ZÀ�>?@GK�:�¼�<A:=6)»�@)¶r7 Ê � (dÀ#BC×�¼�:�<�>?@)B�¾ O Mi¶
MiHb6 O À)M O �¬BdÀ�¹ZK�>A<?¹¸H)6)>?¹¸: O K`D#>A@)B
¹ O �¬<?B�M�K�B(:i¼pÃ�¹ZÀ�>?@�À#6)B(>?:ªL)@):�>?:�º9BC>?<A¹Z�^BI<?<?:�<TK�¹ÁK�: O ¶¸7oMá¼�BIÃ LGBC<��¬B O >C�

F0LG:ÇK?K�¹¸H)¶rB(L)<A:=H)¶¸BCºXÃ�:�<?>A@\<AB��CM�L)L)¹ O »�¹ZK�>?@)B¥Þv6)BfK�>?¹¸: O :i¼�Mi»�B(M O ÀoM�»=BhK�L)<AB�M=ÀbK¬��F^»�B�º9:�À#6#Å
¶ZM�>?B�K�»�¹ZM O >�K�>�Mi<-�¬:�¶r:=<�K�<�Mi>A@)BC<�¶rBfK?K�>?@%M O M�H)6 O ÀbM O �¬Bh¹ O Md¶r:=»ÇMi<A¹r>?@bº9¹Z�-K�B O K�BE��·�@)B(Ã�MC798;:=<A>?@)BC7
Í?½IÏ=Ï�
#Ô�L)6)>TK�¹¸>CD�>?@)B(¶r¹ O B-:i¼ O 6)¶¸¶2�¬:�¶r:�<-��@GM O »=B�¹ZK�À�< ¶r:=»bÍlM�»=B=Ô @ ?�À < ¶r:�»)ÍaMiH)6 O À)M O �`B=Ô @�B C Â
	fÛdK�:ª>?@GM�>



� ( �

Í ¼�:�<(BC×)M�º9L)¶¸B=Ô�M O Mi»�Bª��@GM O »=Bd¼�<?:�º -Ä5-7#<�>?:;½ Ê 5-7#<¥�CM O HGBdBC×)M��¬>?¶¸7Ä:�å2K"BC>(H#7ØM O M�H)6 O À)M O �¬B
�T@GM O »�B�:�¼ C Û 	�Âi¶¸:=»ÌÍ?½ Ê 	�-EÔ B C Ê E Ê (�À�BC×È�1éa¼�>?@)Bh6 O À#BC<A¶r7�¹ O »ªM�»=BáK�L)<AB�M=ÀÄ¹ÁK^Ï � Â95-7#<->?@)Bá�¬:=<A<?B¬Å
K�LG: O À#¹ O »ÄM�H)6 O ÀbM O �¬Bh6 O �¬BI<?>TM�¹ O >"79¹ZK Ê � Ê -9À#BI×È�-·�@)¹ÁK^BC<?<A:=<-¹ZK-K�¶¸¹r»=@�>?¶¸7oK�ºÆMi¶r¶¸BC<�>A@GM O >A@)B�: O B�Ã�B
¹ O ¼�BC<È¼�<?:�º <�M O À�:=º�L)@):�>?:=ºwBC>?<A¹Z�Ö6 O �¬BC<?>�Mi¹ O >A¹rB�K
Í�Ú Ê �r½�À#BC×GÔT�
·�@)B�H¢BfK�>p�¬¶ZM�¹rº3¼�:=<
¹ O >?BC<Aº9B�À#¹ÁMi>?B`Å"M�»=B
K�6bH)LG:=L)6)¶ÁMi>A¹r: O K�¹ O >?@)Bª:=6)>ABC<(LGMi<A>TK(:i¼���Â#½ª¹ZK�>?@%Mi>�:�¼A%�<A:iÃ O BC>hMi¶l� ÍlÛ Ê�Ê ÂEÔTD�H)6)>oãA¹ O >?BC<Aº9B�À#¹�Å
Mi>ABªMi»�B�äÆ¼�:�<�>?@):ÇK�BwMi6)>A@):=<�K�¹ZK�Î (\5-7�<C�dFXK"6)H)LG:=Lb6)¶ZM�>?¹r: O :�¼�>A@)¹ZK�M�»=Bª¹ZK^>A:E:Ä:�¶ZÀÄ>?:��CM�6GK�BªM O 7
K�¹¸» O ¹�¾Ì�CM O >-�T@GM O »=B(¹ O >?@bB�M�H)6 O ÀbM O �¬BáÀ#¹ZK">?<A¹rH)6)>A¹r: O ¹ O ¼�BC<A<?B�À¿¼�<A:=º »�¹ZM O >-�¬:�¶r:�<TK¬�

��� ® ��������� ���
� ³ ��� ����� �

0Ö¹r»�6)<?B�Û�K"@):�Ã-K§>A@)B^<AB�K�6b¶r>TM O >�K"BC<?¹¸B�K�:i¼pMiHb6 O À)M O �¬B(À#¹ÁK�>A<?¹rHb6)>?¹¸: O K�¼�:=<�>A@)B-Ü=M�<?¹¸:=6GK�L¢:�¹ O >?¹ O »EK`D
BC×b�¬BCL)>w>?@GM�>\>A@)B;K�>�Mi<"Å"K">TMi<AÜEB�À3:=6)>ABC<oL¢:�¹ O >?¹ O »EK9@GMCÜEB�HGBCB O K"6)º9º9B�ÀÌ� 3 O Bâ�CM O K"BCB;MàK�>AB�M=À#7
L)<A:=»=<AB�K?K"¹r: O ¹ O º9B�À#¹ÁM O M�H)6 O À)M O �¬B9>A@GMi>h»=:EB�K�¼�<?:�º º9BC>TM�¶�Åa<?¹Á��@�¹ O >?@)Bª¹ O)O BC<hÀ#¹ZK Ë >?:Ä<ABC¶ZM�>?¹¸ÜEBC¶r7
º9BC>�Mi¶�ÅlLG:E:=<�¹ O >?@)B-:=6)>�K Ë ¹r<A>TK¬�p·�@)B-Ã�¹ZÀ#>A@GK�:i¼2>A@)B-À#¹ÁK�>?<A¹rH)6b>?¹r: O K�À#: O :=>��T@GM O »=B-º�6G�T@x¼�<A:=º��¬B O >?BC<
>?:�B�À#»=BÇDEM O ÀªMi<AB-K�¹¸º9¹r¶ÁMi<2>?:�>?@)B�Ã�¹ÁÀ#>?@h:i¼2>A@)B�M�H)6 O ÀbM O �¬B�À#¹ÁK�>?<A¹rH)6b>?¹r: O ¹ O >?@)B-K":=¶ZM�< O BC¹¸»=@�HG:=<?@b:E:�À
Í#0
8 µ � Ã�¹ÁÀ#>?@%K�M�<?BÄ¶¸¹ZK">?B�Àâ¹ O ·
MiH)¶¸Bâ½�D�À#BC<A¹rÜEB�ÀßH�7àMCÜEBC<�Mi»=¹ O »;>?@)Bo>?:�L3>"Ã�:�H)¹ O K¿>A: ¾ O À	>A@)B
ºoM�×#¹¸º�6)ºoD�>?@)B O ¶¸¹ O B�M�<�¹ O >?BC<ALG:=¶ZM�>?¹¸: O ¼�:=<�>A@)B(@GMi¶�¼ZÅlÃ�¹ÁÀ#>?@GKTÔT�

0Ö¹r»�6)<?B¥Â�K"@):�Ã-K�>A@)B(º9B�À#¹ÁM O M�H)6 O À)M O �¬B�K�¼�:=<-B�M���@9¾GBC¶ÁÀÈD#Hb6)>�K"L)¶r¹¸>�¹ O >?:dº9BfÀ#¹ZM O M�H)6 O À)M O �¬B
¼�:=<hB�M=�T@à�T@)¹rL Í ! �-D
8/0�½=D�8/0�Û�D�:=<d8/0�ÂEÔ�¹ O >?@)BÆ�CM=K"B�K�Ã�@)BC<AB�ºª6)¶r>A¹rL)¶¸Bd�T@)¹rL%KxÃ�BI<?Bª<?B�À#6%�¬B�ÀÈ�
·�@)¹ÁK^¹ZK�¹ O :=<TÀ�BC<^>A:9»EM�6)»=Bª>?@bB�B¬åÌB��¬>�K�:�¼1�¬:=6 O >?¹ O »wK�>TM�>?¹ÁK�>?¹Á�CK¬�-·�@)B�¾%»=6)<ABªK�@):�Ã-K^>A@GMi>�>A@)B�:�6)>?BI<
À#¹ÁK Ë Ål@GM�¶r:wMiH)6 O À)M O �¬B�@):�¶ZÀ)K-<?BC¶ÁMi>?¹¸ÜEBC¶r7ªK">?B�M�À#7�Mi> <>0)B�? µ @ Î C Ê E É �^5�M=K ÅaL)@GM�K�BªM�H)6 O À)M O �¬B�K�¼�<?:=º
µ éAé§<?BI»=¹r: O K-Mi<?BáMi¶ÁK�:9L)¶¸:=>A>?B�Ào: O >A@)Bx¾%»=6)<AB�>?:wK�@b:iÃ�>A@)B�L)<AB�K�B O >"Å"À)MC7oM�H)6 O ÀbM O �¬BÇ�^·�@bB O BCHb6)¶ZM�<
MiHb6 O À)M O �¬B�K�M�>�¶rBfM=K�>�<?:�6)»=@)¶¸79M�»=<ABCB�Ã�¹r>A@9>?@bB�K"¶r:=LGB�:�¼�>A@)B-»=<TM�À#¹rB O >�¹ O >A@)B^¹ O)O BC<�Û É�Ë LÌ�=��·2:�>A@)B
BC×�>?B O >�>A:�Ã�@)¹Á��@ª: O B¥�CM O >?<A6GK�>�>?@)B O BCH)6b¶ZMi<�æCBC<A:xLG:�¹ O >CD#>A@)B-»EM=K�¹ÁK�Mi>�M O MiHb6 O À)M O �¬B�<A:=6)»�@)¶r7 Ê � Û
À#BC×o@)¹¸»=@)BI<^>A@GM O >A@)B�º9BfÀ#¹ZM O :�¼�>?@)BáK�>TM�<TK`DÈÃ�@)¹Z�T@ÄLb6)>TK^>A@)B�»ÇM=K�: O >A@)B�@b¹r»=@�Å"M�H)6 O À)M O �¬BdB O ÀÄ:i¼
>?@bB(K�>ABC¶r¶ÁMi<�M�H)6 O ÀbM O �¬BáÀ#¹ZK">?<A¹rH)6)>A¹r: O K¬��·�@)¹ÁK§¹ÁK�Ã�@GMi>�: O B(Ã�:=6b¶ZÀ9BC×�L¢Bf�¬>�Ã�¹¸>?@Ä�E¹¸º9L)¶¸B¬Ålºw:�À#BC¶)>"7�L¢B
�T@)BCº9¹Á�CMi¶ÌBCÜE:=¶¸6)>?¹¸: O Ã�¹r>A@�»=:E:�Àßºw¹r×�¹ O »b�^83¹r>A@�¹ O @b:=º9:�»=B O BI:=6GK��T@)BCºw¹Z�CM�¶ÈBCÜE:�¶r6)>A¹r: O DÈ: O BdÃ�:=6)¶ÁÀ
BC×�LGB��¬>�¹ O À#¹rÜ�¹ZÀ#6%Mi¶
K�>�Mi<^¼�:�<?ºoM�>?¹¸: O <?BC»�¹r: O K�>A:9HGBdÀ#¹ÁK�>A<?¹rHb6)>?B�ÀoM�H¢:�6)>�>A@)BdKAMiº9B(Ã�MC7�M=K�>?@bBx¼�:EKAK�¹¸¶
K�>�Mi<�K¬��8ßBhÀ#: O :=>-BCº9Lb@GM=K"¹ZK�B�>?@)¹ÁK�L¢:�¹ O >�HGB��CMi6%K�B�>A@)B O BCH)6b¶ZMi<-M�H)6 O ÀbM O �¬BhæCBC<A:dL¢:�¹ O >�À�:EB�K�@%MfÜEB
�¬: O K�¹ÁÀ#BC<TM�H)¶rB(6 O �¬BC<?>�Mi¹ O >"7E�

·�@)B-»EMi¶ÁM=�¬>A:��¬B O >?<A¹Z��<TM=À�¹r¹È:�¼ 0Ö¹r»�6)<?B�Â��`:=º9B�¼�<A:=º O BCÃ3BC¶¸¶r¹rLb>?¹Z�IMi¶�¹ZK�:�L)@):�>TMi¶È¾%>TK§:�¼pM O$: H%M O À
º9:ÇK?Mi¹Á��Í���@):�¹)BC>pMi¶l�-Û Ê=Ê ÛEÔT��·�@)B-M�æC¹rºª6)>A@GMi¶¸¶r7EÅ"MCÜEB`<TMi»�B�À�K"6)<�¼aM��¬B�H)<?¹¸»=@�> O BfK?K2L)<?:�¾G¶rB�Ã�M=K
BC×#>A<TM��¬>?B�À
¼�:=¶¸¶r:�Ã�¹ O »d>?@)B(º9BC>A@):�À9:i¼���:�6)<?>AB�Mi6�Í?½IÏ=Ï�(EÔ-M O ÀÄÀ#B��`:=º9LG:EK"B�À9¹ O >?:dH)6b¶r»=BhM O ÀÄÀ#¹ÁK Ë �`:=º9LG: O B O >�K¬�
·�@)B�K"B(Mi<AB(K�@b:iÃ O ¹ O 0Ö¹¸»=6)<AB 
)��·�@bB(À#B��¬:�º9LG:EK"¹r>?¹¸: O >?B��T@ O ¹ÁÞv6bB^¹ÁKp¼�6b¶r¶r7ªÀ�B�K?�¬<A¹rHGB�À�¹ O ��M��CF^<A>?@�6)<CD
��:=6b<?>?BfMi62D2' µ :�¶r>AæCºoM O ÍlÛ Ê=Ê ÂvÔT�à·�@bBÄK"6)<�¼aM��¬B9H)<A¹r»�@#> O B�K?K�¶¸¹rº9¹¸>�:i¼�>?@bB9¹rºoM�»=BªÃ�M�K�º�6G�T@;>?:E:
H)<A¹r»=@�>�>?:(¹ O �¬¶r6GÀ�B�<?BI»=¹r: O K�>?@GM�>��¬:�6)¶ZÀ�HGB��¬: O K�¹ZÀ�BC<?B�Àd@GM�¶r:(<?BC»�¹r: O K¬��·�@)B-K"¹ræCBfK§M O Àd:=<?¹¸B O >TMi>A¹r: O K�:i¼



� + �

>?@bB�¾G>?>AB�À�BC¶r¶¸¹rLGK"B�KÈÃ�BI<?B�6%K�B�À�>A:x»�B O BC<�Mi>AB�>?@)B1·ÖM�H)¶rB(½�K"BCº9¹�ºoM��?:�<�M�×#¹ÁKÖ�¬:�¶r6)º O �
·�@)B O DEM�K?K"6)º9¹ O »
M O ¹ O �`¶r¹ O B�À��`¹r<T�`6)¶ZM�<-À#¹ZK Ë M O À�MdÀ#¹ZK">TM O �¬B(:i¼ + + ÊdË LÌ�ªÍ#0)<?BCBfÀ#ºoM O 'X��M=À�:=<?B ½CÏ�Ï Ê Ô�DÈ>?@bB�K�BhK�BIº9¹
ºoM��?:�<-Mi×�¹ZK�Ü�Mi¶r6bB�K�Ã�BC<ABh�¬: O ÜEBC<?>AB�À9>?:wM¿»ÇMi¶ÁM=�¬>A:��¬B O >?<?¹Á��<TM=À�¹r6GK`DÈM�¶ZK�:ª¶r¹ÁK�>AB�À9¹ O ·
MiHb¶rBª½dM O À\6GK"B�À
¼�:=<40Ö¹¸»=6)<AB(Â#�

·�@)B-¹ZK�:�L)@):�>TMi¶)¾G>�Ã�M�K�BI×#>A<TMiLG:�¶ZMi>AB�À�Ã�¹¸>?@wM O BC×#LG: O B O >?¹ZM�¶ÌK�6)<"¼aM=�¬B-H)<?¹¸»=@�> O BfK?K�L)<?:�¾G¶rB�¼�:=<�>A@)B
À#¹ÁK Ë >?:dB�K">?¹rºÆMi>?B->?@bB�>?:�>TMi¶2¶¸¹r»�@#>�:i¼
>?@bBx»ÇMi¶ÁMi×�7E��·�@)B�:�HGK�BC<AÜEB�À9�¬6bº�6)¶ÁMi>A¹rÜEB�¶r¹¸»=@�>�L)<?:�¾G¶rB(L)¶¸6GK§>A@)B
BC×�>?<�MiLG:=¶ÁMi>?¹¸: O ¹ÁK(K�@):�Ã O ¹ O 0Ö¹¸»=6)<AB É � � :��CMi>A¹r: O K�:i¼ µ ��· ¾GBC¶ÁÀ)K(Mi<AB9M�¶ZK�:ØK�@):�Ã O ¹ O >A@)¹ZK^¾G»�6)<?BÇD
¹ O �¬¶r6GÀ�¹ O »�>A@)B-¹ O)O BI<�¾%BC¶ZÀ)K�Í�¹ O Ê -#D#¹ O Ê Ï�D�M O À�¹ O ½ Ê Ô�>A@GMi>�Ã�BC<AB�BCÜEB O >?6GM�¶r¶r7hÀ#<A:=L)LGB�ÀªH¢Bf�CMi6GK"B(K�>ABC¶r¶ÁMi<
�¬<A:iÃ-À�¹ O »�ºoM�À#BoÀ#BI<?¹rÜ�¹ O »ÄM�<?BI¶r¹ZM�H)¶rBwMiHb6 O À)M O �¬BÄ@b¹ZK�>A:=»�<TMiº ¹rº9LG:EKAK�¹¸H)¶rBE�Ø·�@)B��¬6)<?ÜEBw¹ O 0Ö¹¸»=6)<AB
É Ã�M=K�6%K�B�Àà>?:;M=KAK�¹¸» O B�M���@âLG:�¹ O >?¹ O »ßÃ�¹¸>?@ MÄÃ�BC¹¸»=@�>d<?BCLb<?B�K"B O >A¹ O »�>?@)B9¼�<�M=�¬>A¹r: O :�¼(>?@)Bo»ÇMi¶ZM�×#7
ãT�`:iÜEBI<?B�À)ädH�7\>A@)BdLG:=¹ O >A¹ O »b��·�@)B�K"BdÃ�BC¹¸»=@�>TK-Mi<ABªMi¶ZK":9¶r¹ÁK�>AB�À\¹ O ·
MiH)¶¸Bo½=� 3 O B O :=>?¹Á�¬B�K�>?@GM�>�¾GBC¶ZÀ
ãTé O Ê +�äd»=BC>�K�M�¶¸:=>�:�¼�Ã�BC¹r»�@#>I��·�@)¹ÁK�¹ZK�H¢Bf�CMi6GK"B�¹r>�¹ZK�>?@)B�¹ O)O BC<Aº9:EK">�¾GBC¶ZÀª>?@GM�>�Ã�M=K O :=>�HGB�K�BI>�Ã�¹r>A@
:�ÜEBC<T�`<?:�Ã-À#¹ O »^L)<A:=H)¶¸BCºoK`�Ö·�@b¹ZKÖ¾GBC¶ÁÀx¶r¹¸B�KÖ:�6)>TK"¹ZÀ#B�>A@)B�H)6)¶¸»=BE�p·�@)¹ZKÖºwB�M O K
>?@GM�>§>A@)B�H)6)¶¸»=BEDÇM=K�K�6G�T@2D
¹ZK O :=>�K?MiºwL)¶rB�ÀÌ��·�@)B�¾G>A>?B�À9<TM�>?¹¸:�:�¼�>A:=>TM�¶ÖHb6)¶r»�Bx¶¸¹r»�@#>�>?:ª>?:=>�Mi¶
À#¹ÁK Ë ¶¸¹r»�@#>�¹ÁK Ê �r½IÂ,+Ç�

·�@)B�Ã�BC¹¸»=@�>TK¢¼�:�<ÖB�M���@(¾GBC¶ÁÀ¥Ã�BC<?B�>A@)B O 6GK�BfÀx>?:��¬: O K�>A<?6G�¬>pM O Mi¶¸¶�Å ��Â#½�MiH)6 O À)M O �`B�À#¹ÁK�>?<A¹rH)6b>?¹r: O
¼�<?:�º >A@)B�¹ O À#¹rÜ�¹ZÀ�6GMi¶
KAMiº9L)¶¸B�ÀÄÀ�¹ZK�>A<?¹¸H)6)>?¹¸: O K`��·�@)¹ÁK�»�¶r:�HGMi¶�M�H)6 O ÀbM O �¬BwÀ#¹ÁK�>?<A¹rH)6b>?¹r: O K"@):=6)¶ÁÀÄHGBªM
»=:E:�À�M�L)L)<A:i×�¹rºÆMi>?¹¸: O >?:d>A@)Bh��Â#½h�¬¶r:ÇK�B�À9HG:�×È��·�@)B(Ã�BI¹r»=@�>?BfÀvÅ"K"6)º M�H)6 O À)M O �¬BáÀ#¹ZK">?<?¹¸H)6)>A¹r: O M O À
B�M���@â:�¼->?@)Bw¹ O À#¹¸Ü#¹ÁÀ#6GM�¶�À�¹ZK�>A<?¹¸H)6)>?¹¸: O KhMi<AB\>�MiH)6b¶ZMi>AB�Àß¹ O ·ÖM�H)¶rBÆÛâÍ BC×b�¬BCL)>(>A@GMi>d>A@)B9:=6b>?BC<(¾GBC¶ZÀbK
Mi<AB;MCÜEBC<TM�»=B�À¢Ô���·�@)B;·
MiH)¶¸B;ÛâÀ#¹ZK">?<A¹rH)6)>A¹r: O K9Mi<AB O :=<AºoMi¶¸¹ZK"B�À	>A:â¹ O >?BC»�<TM�¶^: O BE�Ó·�@)B�Ã�BC¹¸»=@�>?B�À
K�6bº À#¹ZK">?<A¹rH)6)>A¹r: O @GM=K§¼�6b¶r¶�ÅaÃ�¹ZÀ�>?@#Åa@GMi¶�¼ZÅlºÆMi×�¹rºd6)º Í#0Ö8 µ �ßÔ
:�¼�M�H¢:�6)> Ê � (�ÏdÀ#BC×ÌD)K"¶r¹r»�@#>A¶r7dH)<A:EM�À#BC<
>?@%M O M O 7Ý:�¼(>?@bB�¹ O À#¹¸Ü#¹ÁÀ#6GM�¶-MiH)6 O À)M O �`B;À#¹ZK">?<?¹¸H)6)>A¹r: O K¬� 8;B;�¬:�º9LGMi<ABo>?@)¹ÁK¿»�¶r:=H%Mi¶(M�H)6 O À)M O �¬B
À#¹ÁK�>?<A¹rH)6b>?¹r: O >?:d¶r:��IMi¶
:=HGK"BC<?Ü�Mi>A¹r: O M O ÀÆ>A@)BC:�<?7o¹ O >A@)B O BC×�>-K�B��`>?¹r: O �

� � ¯ ��� � � ´�� ��� � �
����� � ��� ����� ����� ������� ��� ��� ´ �	��
�� ��� � �����

8ßB;�IM O �¬:�º9LGM�<?B�>?@bBß»�¶r:=H%Mi¶h��Â#½�MiH)6 O À)M O �`BâÀ#¹ÁK�>A<?¹rHb6)>?¹¸: O >?:Ý>A@)B;K�:�¶ZM�< O BC¹¸»=@�HG:=<?@b:E:�À
MiHb6 O À)M O �¬B�À#¹ZK">?<?¹¸H)6)>A¹r: O M O ÀªMi¶ZK":hK�¹rºwL)¶r¹�¾GB�À�º9:�À#BC¶ÁKÖ:i¼²�T@)BCº9¹Á�CMi¶EBIÜE:=¶r6b>?¹r: O �
·�@)¹ZK�K"B��¬>?¹¸: O <AB��CMiL%K
>?@bB9HGM=K"¹Z�CK(:i¼��T@)BCº9¹Á�CMi¶
BCÜE:�¶r6)>A¹r: O M O À >A@)B9>"Ã�:�B O À)K(:i¼->A@)BoK�LGB��`>?<?6bº :�¼-º9¹r×�¹ O » �x>A@)Bo�E¹rº9Lb¶rB
º9:�À#BI¶=Ã�¹r>A@(L¢BI<�¼�B��¬>2ºw¹r×�¹ O »bDCM O À�M O ¹ O @b:=º9:�»=B O BI:=6GKÈº9:�À�BC¶EÃ�¹r>A@xæIBC<?:�º9¹¸×#¹ O »)�Ì8ßB�>?@bB O �¬:=º9L%Mi<?B
>?:wÀ)M�>TM#D)>A@)B O >?<A7oM=ÀbÀ#¹r>A¹r: O Mi¶
º9:�À#BC¶ÌÜ=M�<?¹ÁM O >TK¬�

��� ��� ° ����
�� �
� �������

·�@)B^�Ç¹rº9L)¶¸B�º9:�À#BI¶E:i¼²��@bBCº9¹Z�IMi¶�BCÜE:=¶¸6)>?¹¸: O M=K?K"6)º9B�K
M O ¹ÁK�:�¶ZMi>AB�À�K"7)K">?BCºØD O :�¹ O ¼aMi¶r¶�:=<p:=6)>"ÙG:�Ã(D
:i¼Ì: O B^æI: O BED�Ã�@):EK"B^>A:=>TM�¶)ºoM�K?KÖ¹ÁK��¬: O K�>TM O >I��él>�HGBC»=¹ O K�M=K�L)6b<?B�»EM�K�Ã�¹r>?@dÃ�¹¸>?@ªM�º9BC>�Mi¶�M�H)6 O À)M O �¬B



� - �

:i¼�� B Ê M O À\¹ÁK�Ã�BC¶¸¶2º9¹r×�B�ÀªMi>(M�¶r¶2>?¹¸º9B�K`��é O M�À)À#¹r>A¹r: O D¢>A@)Bhé"� 0	M O À O 6G�¬¶rBI:EK�7 O >?@)BC>A¹Z��7#¹¸BC¶ZÀbK�:i¼
>?@bBxLb<?¹rºÆMi<?7ªBC¶¸BCº9B O >TKÖ¹ O >?@)BhK�>�Mi<�K�<ABCºoMi¹ O K��`: O K">TM O >C�

·�:hÀ#BIÜEBC¶r:�Ld>?@)B��E¹¸º9L)¶¸B�º9:�À#BI¶�< �=� ¼A���EB�Mi<A¶rBA' �vMi<?»�B O >3Í?½IÏ,+�ÛEÔ "bF^6GÀ#:�6)æCBA'!·�¹ O K�¶¸BC7 Í?½CÏ +�(EÔ "
%�¹ ObO BC7 '!·2<?BCºoM�¹ O B ÍA½CÏ�- +=Ô @ D#Ã�B-À#B¬¾ O B ���-M=K�>A@)B^ºÆM=K?K
¹ O »EM�K§L)@%M=K�B�ºoM=À#B�:i¼²@)B�MCÜ#7hBC¶rBIº9B O >TK¬D
���w>?@)BwºoM=KAKx:i¼�>?@bB\»ÇM=K`D ���(>?@)BwºoM=KAKx¹ O K">TMi<�KdM O ÀàÀ#B`¾ O B9>A@)B�MiH)6 O À)M O �`BED§:�<CD�¶¸:E:EK�BI¶r7ED�>A@)B
º9BC>�Mi¶¸¶r¹Z�`¹r>l7ED��!M�K � B � �

��� Í?½�Ô

é ¼-M O ¹ O �¬<?BIº9B O >TMi¶2L%Mi<T�`BC¶�:i¼ O BCÃ K�>�Mi<TK(¹ZK�¼�:�<?º9BfÀ�M O Àß: O ¶r7�� ���^<ABCºoMi¹ O K^¶¸:�� Ë B�ÀÄ¹ O >A@)BwK�>TM�<TK`D
>?@bB O >A@)B-<?B�K">�ºª6GK�>�HGB-<?BC>A6)< O B�ÀÈ��·�@bB(Miº9:�6 O >§:�¼2»ÇM=K�<?BI>?6)< O B�ÀdH#7 O BIÃ�¶r7x¼�:�<?º9BfÀdK�>TM�<TK�¹ O @)BfMfÜ�7
BC¶¸BCº9B O >TKÖ¹ÁK
	��
� � D#Ã�@)BC<AB�	9¹ZK§>A@)Boã O 6G�¬¶¸BC:EK"7 O >?@)BI>?¹Z��7�¹rBC¶ÁÀ)ä�¹ O M�»=¹¸ÜEB O »=B O BC<TM�>?¹¸: O :�¼�K">TMi<�K¬� 3 O B
�¬:�6)¶ZÀâM�K?K"6)º9Bª>?@GM�>
	ß¹ÁK�M9¼�6 O �¬>A¹r: O :i¼->A¹rº9Bd:�<�º9BI>TMi¶¸¶r¹Á�¬¹r>l7ÇD¢H)6b>�>?@bB\�E¹¸º9L)¶¸Bdº9:�À#BC¶�M�K?K"6)º9B�KhM
�¬: O K�>�M O >�7#¹¸BC¶ZÀÌ��8ßBá�CM O�O :�ÃÓ�CMi¶Á�¬6)¶ZM�>?B(>?@bBd�T@GM O »�B�¹ O >?@bBdMiºw:=6 O >�:i¼�º9BC>�Mi¶�Ål<A¹Z�T@9»EM�K¬DÈÃ�@)¹Á��@o¹ÁK
>?@bBx»ÇM=K�<?BC>A6)< O B�À9º9¹ O 6GK§>A@)B(»EM�K�Ã�@)¹Á��@ª¼�:=<?ºwB�À�>?@bB�K">TM�<TK��

�
� � B 	�� ��� C ���
��� B Í�	 C ��Ô��
��� ÍlÛEÔ
�ÄB�M O Ã�@)¹¸¶rBEDE>A@)Bh��@GM O »=Bh¹ O >?@bBx»ÇM=K�º9BC>�Mi¶r¶¸¹Z�¬¹�>"7�¹ÁK�M=K�¼�:=¶¸¶r:�Ã-K��

��� B ��� � �
����� B �
� �

��� C � �
� 
� � ��� B ½

��� Í��
� � C ��� ����Ô ÍlÂEÔ

%�7��¬:=ºªH)¹ O ¹ O »oB�ÞE6GMi>A¹r: O K9ÍlÛEÔhM O À ÍlÂvÔhM O À	6%K�¹ O »�>?@)B9¼aM=�`>�>?@%Mi>ªºoM=KAKx¹ZKd�`: O K"BC<?ÜEB�À�K�6G�T@à>?@GM�>�
� � B C �
� � D)Ã�B(:=H)>�Mi¹ O
��� B ½

��� <�Í�	 C ��Ô�� ��� C ��� ��� @�B ½
��� <�Í C 	���� C ��Ô��
��� @8B C 	 �
���

��� Í 
�Ô

é ¼�>A@)B(7#¹¸BC¶ZÀ�	9¹ZK O :�>�M�¼�6 O �¬>A¹r: O :�¼�>A¹rº9BÇDv¹ O >ABC»=<�Mi>A¹r: O »�¹rÜEB�K
�(Í �TÔ B C 	9¶ O"! ����Í �TÔ

���EÍ Ê Ô$# Í É Ô

·�@)¹ÁKxBC×�L)<?BfK?K�¹¸: O ¼�:=<%�X¹ÁKxM9¼�6 O �¬>A¹r: O : O ¶r7�:�¼->?@)Bª7#¹¸BC¶ZÀ�M O Àß>A@)B�»ÇM=K�¼�<TM=�`>?¹r: O DÖ@bB O �¬Bª>?@)Bª>?BI<?º
ã¬�Ç¹rº9L)¶¸B�ä§¼�:=<p>?@)¹ÁK�K?�T@)BCº9BÇ� � BC>p6GKÖ<?BIÃ�:=< Ë >A@)¹ZKÈ¼�:=<Aº�6)¶ÁM�>A:�»=¹¸ÜEB�6GK
Ã�@GMi>�Ã�B�:�HGK�BC<AÜEB �2>?@)B O 6)ºªHGBC<
:i¼�K">TM�<TK�M�>�B�M���@�º9BC>TM�¶r¶¸¹Z�¬¹�>"7=�ªé ¼�Ã�B�¶¸BC>(>?@)Bª»EM�Kx¼�<TM��¬>?¹¸: O M�L)L)<?:ÇM=�T@à�T@)BCº9¹Á�CMi¶p�¬:=ºwL)¶rBC>A¹r: O DÈ@):�Ã
ºoM O 7ªK">TMi<�K§:�¼�Ã�@GM�>�º9BI>TMi¶¸¶r¹Á�¬¹r>l7hÀ#:dÃ�B^BI×#LGB��¬> �o·�@)B�ºoM=KAK�¹ O K�>�Mi<�K�:i¼&�3¶¸B�K?K�>?@GM O �(Í �TÔ�Mi>�K":=º9B
>?¹¸º9B���¹ZK

� � < �'�(Í(�TÔ @8B � � Í Ê Ô C � � Í �TÔ B � � Í Ê Ô ! ½ C BC×#L)� C �¥Í �TÔ	 � # Í#(EÔ

K�:ª>?@bB�À�¹�åÌBC<?B O >A¹ZMi¶G¼�<TM��¬>?¹¸: O :i¼�ºÆM=K?K�Mi>-B�M=�T@*� ¹ZK
À ���
À+� B BC×�LÌÍ C � 	,	GÔ	 Í9+�Ô



� Ï �

%�6)>áMiH)6 O À)M O �`B9¹ZK(>�7�L)¹Á�CMi¶¸¶r7ÄºwB�M=K"6)<?B�À�¹ O >?BC<AºoK�:i¼->?@bB9¶r:�»EMi<A¹r>A@)º9¹Z� O 6)ºªHGBC<hMiH)6 O À)M O �`B9¶r¹ Ë BED
¼�:=<(BC×bMiºwL)¶rBED�< 0)B�? µ @ D¢:�<=< � ? µA@ ¹�¼�: O Bª¶r6)º9L%K^M�¶r¶�@)BfMfÜ�7ÄBI¶rBCº9B O >�K�>?:=»�BC>?@bBC<C��8;BdÃ�:�6)¶ZÀ�¶r¹ Ë B�>A:
<?Bf�CM=K">xBfÞv6GM�>?¹¸: O Í9+=Ô-H�7�À#B`¾ O ¹ O »�� Î < � ? µ @ DGÃ�@)BC<AB�� B ¶r:�»GÍ � 	 ���ÖÔT�oÍ
�^:=>AB�>A@GMi>(>?@b¹ZK�¹ZK O :�>
L)<AB��¬¹ZK"BC¶r7Æ�¬:=<A<?B��¬>I�-éa¼¥ã?@)B�MCÜ�7)äªBC¶rBCºwB O >�K�M�<?B�>A@):EK"Bd>?@GM�>(Mi<AB O :=>�@#7bÀ#<?:�»=B O :=<�@bBC¶r¹¸6)º�D#>A@)B O : O B
K�@b:=6)¶ÁÀ\M��C�¬:�6 O >�¼�:�<�>?@)B^¼aM��¬>�>A@GMi>�ÜEBC<?7dºwBC>TM�¶�Åa<?¹Z�T@dK">TM�<TK�À#BCLb¶rBC>AB^>A@)BC¹r<�¶¸¹r»=@�>�BI¶rBCº9B O >TK�M O À9À#B¬¾ O B
� B ¶¸:=»�� ��� � � �
	

��� �
� � � ����	
� µ :�Ã�BIÜEBC<CD�¹�¼(: O BØ�¬: O K�¹ZÀ�BC<TKªK�>�Mi<TKd¼�<?:=º ÜEBC<A7âº9BC>�Mi¶�ÅlLG:E:=<ª>?:�M ¼�BCÃ >?¹rºwB�K

>?@bBoK�:�¶ZMi<ªM�H)6 O ÀbM O �¬Bo:�¼ ���!Î Ê E Ê Û�D�: O B��CM O K?MC¼�BC¶r7�K�>A¹Z� Ë >?:�>?@bBoMiL)Lb<?:�×#¹¸ºoMi>AB¿¼�:�<?º���Ô���K�¹ O »� B ���Ö½ Ê�� M O ÀÄÀ+� B � À�� 	C¶r:�»GÍ���ÔTD�Ã�BhMi<A<?¹¸ÜEB(Mi>->?@)B(¶¸B�K?KlÅl>A@GM O ÅaBC¶¸BC»EM O >�BC×�L)<AB�K?K"¹r: O

� � B � � ½ Ê �	\¶¸:=»GÍ��iÔ BC×�L ! C � �	 ½ Ê � # À�� Í#-EÔ

·�@)¹ÁK�À#¹ZK">?<?¹¸H)6)>A¹r: O K�@):�6)¶ZÀ9HGB�>?<A6 O �CM�>?B�ÀoM�>�>?@)B�»ÇM=K�¼�<TM��¬>?¹¸: O M�L)L)<?:�L)<?¹ÁMi>AB¥¼�:�<�>?@)BhK"7)K">?BCº��
é O >A@)B
�CM�K�B(:i¼���Â�½=D)>A@)B(L)<?B�K"B O >-À)MC79»EM�K1¼�<�M=�¬>A¹r: O ¹ÁK���� ��� 	� � ��� 	

B Ê E Ê Û#�

����� � ��� � � � �! � ��� ����� � ����� � � � � ��� � ������� �

�E6)L)LG:ÇK�Bd>?@%Mi>CDG¹ O M9�`6)HGB�:i¼�»EM=K`DÈB O <A¹Z�T@)º9B O >�:��C�`6)<TK^¹ O LGMi>���@)BfK^KA�CMi>A>?BC<AB�À\>A@)<?:�6)»=@):�6)>�>A@)B
�¬6)HGBE�h·�@)B�K"BdLGMi>���@bB�K^ºoMC79:�<xºÆMf7 O :�>�:�ÜEBC<?¶ÁMiLØK�LGM�>?¹ZM�¶r¶¸7ED2K�:o>A@GMi>�¹�¼�¶r¹r>A>?¶¸Bxºw¹r×�¹ O »ª:��C�¬6)<�K^>?@bB O
MßÜ�Mi<A¹rBC>"7â:�¼áMiH)6 O À)M O �`B�K�Ã�¹r¶¸¶-�¬:EBC×�¹ZK">�¹ O >?@bBÄ»EM�K¬���E6G�T@3MßL)¹Á�¬>?6b<?Bo¹ZKª�CMi¶¸¶rB�Àâ¹ O @):=ºw:=»=B O BC:=6%K
�T@)BCº9¹Á�CMi¶�BCÜE:=¶¸6)>?¹¸: O D-M O À @GM=K9HGBCB O K">?6GÀ�¹rB�À3¹ O K"BCÜEBC<TM�¶^Ã�:=< Ë K < BÇ� »)�Ó·�¹ O K�¶rBI7 Í?½IÏ,+ É ÔTDd�EB�M�<?¶rB
Í?½IÏ,+ +=ÔTDGM O À9��M�¶r¹ O ¹rB�BC>�Mi¶a�9Í?½IÏ=Ï�ÂvÔ @ �
8ßB��¬:�º9LGMi<AB�:=6)<1��Â#½��¬:=º9LG:ÇK�¹r>AB-MiH)6 O À)M O �¬B(À#¹ÁK�>?<A¹rH)6b>?¹r: O
>?:áM�º9:�À#BC¶)Ã�¹¸>?@9æIBC<?:(º9¹¸×#¹ O »�Í 3-BC7XÛ Ê=Ê=Ê ÔT��·�@)¹ZK�º9:�À#BC¶b@GM=K�¾GÜEB�LGMi<�Miº9BI>?BC<�K¬DE>?@)B-ÜE:=¶¸6)º9B�¾G¶r¶¸¹ O »
¼�<TM��¬>?¹¸: O�" :�¼�>A@)B9B O <?¹Z�T@)B�À�H)6)HbH)¶rB�K`D�>?@)B O 6)ºªH¢BI<$#à:i¼�B O <A¹Z�T@)º9B O >�»=B O BC<TM�>?¹¸: O K`D§>A@)B9º9B�M O&%
M O À�K�>TM O À)M�<TÀ;À#BCÜ�¹ZMi>A¹r: O(' :�¼�>A@)BdM�H)6 O ÀbM O �¬BwÀ#¹ÁK�>?<A¹rH)6b>?¹r: O >"7�L)¹Z�CM�¶2:i¼1M9�¬:�¶r¶¸B��¬>?¹¸: O :i¼�¶¸:��CMi¶pK�>�Mi<
¼�:=<AºoMi>A¹r: O BCÜEB O >TK¬DÌM O ÀÄ>?@)BdL)<AB�K�B O >(ÀbMf7�»EM�K¥¼�<TM��¬>?¹¸: O() B � � Í �TÔ 	 � � Í Ê ÔT�*� O ¶r¹ Ë B 3-BC7 ÍlÛ Ê�Ê=Ê ÔTD
Ã�B�M�K?K�6bº9Bo>?@GM�>�B�M���@à»�B O BC<�Mi>?¹¸: O :i¼¥K�>TM�<�¼�:=<AºoMi>A¹r: O ¹ZKªÀ#B�KA�¬<?¹¸H¢BfÀ H�7àMâ5�Mi6GKAK�¹ZM O M�H)6 O À)M O �¬B
À#¹ÁK�>?<A¹rH)6b>?¹r: O D#¹a� BE�¸D=Ã�B¥K�>?:�L�Mi> 3-BC7 7ÑK�B�ÞE6GMi>A¹r: O Í#-vÔ�<�Mi>A@)BC<�>A@GM O »�:=¹ O »d: O >?@)<A:=6)»�@ÄB�ÞE6GM�>?¹r: O Í?½IÂvÔ��

� � ��� ° �	� � ´ �	��
�� ��� � �����

0Ö¹r»�6)<?BfK (�D +EDA-�D^M O À ÏâK�@):�Ã Ü�Mi<A¹r:=6%K\ÀbMi>TMCÅlºw:�À#BC¶-¹ O >?BC<"Å"�¬:�º9LGM�<?¹ZK": O K`�!é O 0Ö¹¸»=6)<AB (ß>A@)B
�E¹¸º9L)¶rB(º9:�À�BC¶�M O À >A@)Bd»=¶¸:=HGM�¶�Å ��Â#½9M�H)6 O ÀbM O �¬BwÀ#¹ÁK�>?<A¹rH)6b>?¹r: O Mi<AB9�¬:�º9LGM�<?B�ÀÈ� �^:�>?Bª>?@GM�>���Â�½�7 K
K�ºÆMi¶r¶GL)<AB�K�B O >"Å"À)MC79»ÇM=K§¼�<�M=�¬>A¹r: O º9BfM O K�>?@GM�>-��@)BIº9¹Z�CM�¶)BCÜE:�¶r6)>A¹r: O ¹ O >?@)Bh�E¹rº9Lb¶rB-º9:�À#BC¶G¹ZK�M�¶rº9:ÇK�>
�¬:�º9L)¶rBI>?BEDEM O À\: O ¶r7wMdK�ºÆMi¶r¶Ìº9:�À#¹�¾Ì�CMi>A¹r: O ¹ O >A@)B(º9:EK">�º9BI>TMi¶�Ål<A¹Z�T@dH)¹ O ¹ÁK O BCB�À#BfÀ�>?:ªM��C�¬:=6 O >�¼�:�<
>?@bB�>A<?6 O �IMi>?¹¸: O :i¼1>?@)Bªº9:�À#BC¶�À#¹ZK">?<?¹¸H)6)>A¹r: O �¿83@%Mi>�¹ÁK^BCÜ�¹ZÀ#B O >�¹¸º9º9BIÀ#¹ZM�>?BC¶¸7�¹ÁK�>?@GM�>�>?@bB9�E¹rº9Lb¶rB
º9:�À#BI¶ÈM�H)6 O ÀbM O �¬B¥À#¹ZK">?<?¹¸H)6)>A¹r: O ¹ZK�Ã�¹ZÀ#BI<CDEÃ�¹r>A@oM O BI×#>AB O À#B�Àd>TM�¹r¶G>?:�Ã1Mi<TÀªº9BC>TM�¶�ÅaLG:E:=<�K">TM�<TK¬��·�@)¹ÁK



� ½ Ê �

¹ZK�>A@)B�K?M�º9Boº9¹ZK"ºoMi>��?@ß>A@GMi>ª¹ZKdK"BCB O ¹ O >?@bBÄK":=¶ÁMi< O BC¹r»�@#HG:�<?@):E:�À3M O À	¹ÁK¿>ABC<?º9BfÀ >A@)B�5�À#Ã�M�<�¼
L)<A:=H)¶¸BCº��

é O 0Ö¹¸»=6)<AB +áM\�E¹rºwL)¶rB�ºw:�À#BC¶�Í Ã�¹¸>?@ØM�7#¹¸BC¶ZÀ Ê �r½dÀ#BI×\@b¹r»=@bBC<^>A@)B (EÔ�¹ZK-�¬:�º9LGMi<AB�À\>A:�Ü�M�<?¹r:�6GK
K�:�¶ZM�< O BC¹¸»=@�H¢:�<?@):E:�ÀªÀ)M�>TM(K�BC>�K¬�p·�@)B�H)<A:EM�À#B�K�>�:�¼G>?@)BfK�B�¹ZK2837bK�B '!5-¹r¶¸º9:=<ABàÍ?½CÏ�Ï É Ô�Í
0Ö8 µ � Ê � + É
À#BC×GÔTDÌM O À >A@)B O M�<?<A:iÃ�B�K�>(¹ÁK ����<?»=B O K�B O ÍlÛ Ê=Ê=Ê ÔhÍ#0Ö8 µ � Ê �>
 +wÀ#BC×GÔT��·�@bB�K�BdÃ�¹ÁÀ#>?@GK��¬:=º9Lb¶rBC>ABC¶r7
H)<�M=� Ë BC>�:=6)<1À#BC<?¹¸ÜEB�Àd��Â#½(M�H)6 O ÀbM O �¬B¥À#¹ZK">?<?¹¸H)6)>A¹r: O Ã�¹ZÀ�>?@GK�¶r¹ZK">?B�Àd¹ O ·ÖM�H)¶rBd½�M O Àª>?@)B(�`¶r:EK"B�ÀvÅaHG:i×
��Â#½�DÖÃ�@)¹Á��@�@%M=K�M 0Ö8 µ �/:i¼ Ê � (�ÏÄÀ#BC×Ì�ª·�@)B µ MC7#Ã�:E:�À ÍlÛ Ê=Ê ½�Ô(À#¹ÁK�>A<?¹rHb6)>?¹¸: O ¹ZK�¹ O >?BC<Aº9B�À#¹ÁMi>AB
¹ O Ã�¹ZÀ�>?@ Í#0Ö8 µ � Ê � (#½ªÀ#BI×¢Ô�D�Hb6)>(¹ZK(K�@)¹�¼�>?B�ÀÄ>A:�Ã�Mi<�Àßº9BC>�Mi¶�Ål<A¹Z�T@ÄK">TM�<TK¬�w·�@)Bª837)K"B)' 5-¹¸¶rº9:�<?B
Í?½IÏ=Ï É Ô�L%MiLGBC<(BCº9L)@%M=K�¹ÁK�B�Ào�¬:�<?<AB��¬>?¹¸: O K->?:�Mi6)»�º9B O >^>A@)Bdº9BC>�Mi¶�ÅlLG:E:=<�B O ÀÄ:i¼1>?@)BªÀ�¹ZK�>A<?¹¸H)6)>?¹¸: O >A:
M=�I�¬:=6 O >§¼�:�<�>A@)¹Z� Ë À#¹ZK Ë M O À9@GMi¶¸:dK">TMi<�K�Ã�@)¹r¶¸B^>A@)B µ MC7�Ã�:E:�À ÍlÛ Ê=Ê ½iÔ�LGMiLGBC<�BCº9L)@GM�K�¹ÁK�B�ÀªK�BC¶¸B��¬>A¹r: O
B¬åÌB��¬>�K�M�»EM�¹ O K">9º9BC>�Mi¶�Åa<?¹Á��@ K�>TM�<TK`� ·�@bB�À#¹�åÈBI<?B O �`B�K¿HGBC>"Ã�BCB O Mi6)>A@):=<�K�¹ZKd¶ZM�<?»�BED�M O ÀÝ¹r¶r¶¸6GK�>A<TM�>?B�K
>?@%Mi>�>A@)BdK":=¶ZM�< O BC¹¸»=@�HG:=<?@b:E:�ÀâÀ)Mi>�M9Mi<ABªK�6)H��?Bf�¬>^>A:9Md¼aMi¹r<¥Miº9:�6 O >�:�¼�¹ O >?BC<AL)<?BC>�Mi>A¹r: O �^F-¶r¶2:i¼�>A@)B
À#¹ÁK�>?<A¹rH)6b>?¹r: O K¬DÌ@):�Ã�BCÜEBC<IDÈM�<?Bªº9:=<AB O M�<?<A:iÃÓ>?@GM O >A@)B9�E¹¸º9L)¶rB(º9:�À�BC¶�Í
0Ö8 µ � Ê � - +9À�BC×¢Ô�D2K�:o>A@)B
K�:�¶ZM�< O BI¹r»=@�HG:=<A@):E:�ÀÄ@GM=K-M95�À#Ã1Mi<�¼�L)<?:�H)¶rBCºX¼�:=<�Mi¶¸¶
À)Mi>�M�K"BC>TK`�

�E:=ºwB 3-BC7 ÍlÛ Ê=Ê�Ê Ô-º9:�À#BC¶ÁK�Mi<ABdL)¶r:�>?>?BfÀ\¹ O 0Ö¹r»�6)<?B1-�D¢Ã�¹¸>?@�LGM�<TM�º9BC>?BI<TK�¶r¹ÁK�>AB�À\¹ O >?@bB�¾G»=6)<AB
¹r>�K�BC¶�¼A�ª·�@)B9H)<A:EM=À;º9:�À#BC¶�Í
0Ö8 µ � Ê � +.(ÄÀ#BI×¢Ô-Ã�¹r>A@&# B 
 Ê=Ê M O À " B Ê E -9¹ZK(K�¹¸º9¹r¶ÁMi<�>A:\Ã�@%Mi>
¹ZK�Lb¶r:=>A>?B�À;¹ O @)BC< 0Ö¹r»�6)<?B)
;>?@%Mi>d¹ZK(º9B�M O >h>?:�ºoM�>T�T@ß>A@)B�K�:=¶ÁMi< O BI¹r»=@�HG:=<A@):E:�À3À)Mi>�M#D�Mi¶¸>?@):�6)»=@
3-BC7�6%K�B�K�M(À#¹�åÌBC<AB O >�»EM�K�¼�<TM��¬>?¹¸: O M O ÀªM O : O Å?5�Mi6%K?K�¹ÁM O MiHb6 O À)M O �¬B�À#¹ZK">?<?¹¸H)6)>A¹r: O ¼�<?:�º¨¹ O À#¹rÜ�¹ZÀ�6GMi¶
K�>�Mi<(¼�:=<?ºw¹ O »oBCÜEB O >TK`�o·�@)B9:�>?@)BC<ID O M�<?<A:iÃ�BC<dÀ�¹ZK�>A<?¹¸H)6)>?¹¸: O Í
0Ö8 µ � Ê � É�É À#BI×¢Ô�@GM=K(>?@)B O 6)ºªHGBC<
:i¼¥BCÜEB O >TKxºª6)¶¸>?¹rLb¶r¹rBfÀÄH#7à>?@bB\ÜE:�¶r6)ºwB�¾G¶r¶¸¹ O »o¼aM=�¬>A:=<ª:i¼(:�<TÀ#BI<�: O BâÍ # " Ú ½�ÔT� �Ç:ß>A@)¹ZK O M�<?<A:iÃ
º9:�À#BI¶�>?@%Mi>o�¬:�º9B�Kh�¬¶r:ÇK�Bo>?:ß¾%>?>?¹ O »�>?@bBÄ:=H%K�BC<AÜ=M�>?¹¸: O K�¹ÁKdM Ü�¹r<A>?6GM�¶r¶¸7â: O B`Å"K"@):=>oK"BC¶�¼ZÅaB O <A¹Z�T@)º9B O >
BCÜEB O >�Ã�¹¸>?@�>?@)BáMiH)6 O À)M O �`BdÀ#¹ÁK�>?<A¹rH)6b>?¹r: O :�¼�: O BáK�>�Mi<�¼�:=<?ºÆMi>?¹¸: O »=B O BC<TM�>?¹¸: OÄO B�Mi<A¶r7oB�ÞE6GMi¶2>A:�>A@)B
:=H%K�BC<AÜEB�À9��Â#½(À�¹ZK�>A<?¹¸H)6)>?¹¸: O ��·�@bB O Mi<A<?:�Ã º9:�À#BC¶²Mi¶ZK":d6GK�BfK�6)L O B�M�<?¶¸79M�¶r¶È>A@)BhMCÜ=M�¹r¶ÁMiH)¶¸B�»EM�K�Mf¼�>?BI<
: O ¶r7o: O Bd»�B O BC<�Mi>A¹r: O D2M�L)<A:EK�LGB��`>�6 O ¶¸¹ Ë BC¶¸7�B O :=6)»�@ß>A@GMi>�>A@)¹ZK-�¬:�< O BC<�:i¼�LGMi<�Miº9BI>?BC<-K"LGM=�¬Bd¹ O >A@)B
3-BC7ªº9:�À#BC¶)¹ÁK§L)<A:=HGM�H)¶r7w<?B!�?B��`>TMiHb¶rBE�
é O K�6bº9ºoMi<A7EDEM�¶r>?@b:=6)»�@\¹ O @):�º9:=»�B O BC:�6GK��T@)BCº9¹Á�CMi¶�BCÜE:�¶r6)>A¹r: O
ºª6GK�>�:=LGBC<�Mi>AB(Mi>1K�:=ºwB^¶¸BCÜEBC¶)¹ O <?B�M�¶G»EMi¶ÁMi×�¹rB�K`D#>A@)B�L)6)<ABEDEæCBC<A:iÅaº9¹r×�¹ O »¥�CM=K"B(M=K�M�L)L)¶r¹¸B�Àd¹ O >A@)B 3-BC7
º9:�À#BI¶ZK�À�:EB�K O :=>-L¢BI<�¼�B��¬>A¶r7ªºoMi>���@w��Â#½(Ã�¹r>A@):=6b>^>A6 O ¹ O »d>?@)B(LGM�<TMiºwBC>?BC<�K§¹ O 6 O ¶r¹ Ë BC¶r7dÃ1Mf7bK¬�

� � ��� � ������� � � ° ����
�� � � ����� �

F O 7 O 6bº�HGBC<�:i¼�º9:�À�¹�¾Ì�CM�>?¹¸: O K�>A:9>?@)Bª�E¹rºwL)¶rB-º9:�À#BC¶
�IM O ºÆM Ë B�¹¸>�¾G>->?@bB�ÀbMi>TMªH¢BI>?>?BI<C��8;B
º9:�À#¹�¼�7â>?@bBß�E¹¸º9L)¶rBwº9:�À#BC¶->?:;@GMCÜEB�Mß7�¹rBI¶ZÀâ>?@GM�>oK�>�Mi<A>TK�@)¹¸»=@ M O À3À#B��¬<AB�M=K"B�KdÃ�¹r>?@ ¹ O �`<?B�M�K�¹ O »� M=K 	 B ������
	

�à8;B\@%MfÜEB O :=>wK�BCB O >A@)¹ZKdLGM�<?>?¹Á�¬6)¶ÁMi<dÜ�Mi<A¹ZM O >d¹ O >A@)Bo¶r¹r>ABC<TM�>?6)<AB "�Ã�BÄ�IMi¶r¶�¹r>d>A@)B
ã?<�Mi>A¹r: O Mi¶�À�B��¬<?BfM=K�¹ O »o7#¹¸BC¶ZÀÄºw:�À#BC¶Zä��ª·�@)¹ZK(ÜEBC<TK"¹r: O ¹ÁKx>A@)B O MÆ>A@)<?BIB¬ÅlL%Mi<TM�º9BC>ABC<�º9:�À#BI¶�Ã�¹r>A@ß>A@)B
»EM�K^¼�<TM=�`>?¹r: O <ABCºoMi¹ O ¹ O »ªM=K�>?@)BhL)<?¹¸ºoMi<A79LGM�<TMiºwBC>?BC<ID¢Hb6)>^>A@)Bd7�¹rBC¶ÁÀ O :iÃ�LGM�<TM�º9BC>?BI<?¹ZK"B�À9Ã�¹r>A@�	 �M O À��`���E6)HGK">?¹r>A6)>?BfÀ\¹ O >?:dBfÞv6GM�>?¹¸: O Í 
#Ô1M O Ào¹ O >?BC»�<TM�>?B�ÀÈD)>A@)B(BC×�L)<?B�KAK�¹¸: O ¼�:=<)	Ä7�¹rBC¶ÁÀ)K�MªÞv6%M=À#<�Mi>?¹Á�



� ½=½ �

Ã�¹r>A@oL¢:ÇK�¹¸>?¹rÜEB(<A:E:=> �(Í(�TÔ B C ���3Í � 
 C Û 	 � ¶ O
! ����Í �TÔ
����Í Ê Ô # Ô ��� 
 ÍlÏEÔ

·�@)BhM O Mi¶r:�»9:i¼pB�ÞE6GMi>A¹r: O Í
(vÔ�¼�:=<->?@)¹ÁK�º9:�À#BC¶Ì¹ZK

��� < � �(Í �TÔ @8B ����Í Ê Ô � ½ C BC×#L ! C Í � � �TÔ 
 C � 


Û 	 � #�� Í?½ Ê Ô

·�@)BhM O Mi¶r:�»9:i¼pB�ÞE6GMi>A¹r: O Í +=Ô�¹ZK

À � �
À+� B � � �	 � BC×�L ! C Í�� � �TÔ 
 � � 


Û 	 � # Í?½�½iÔ

F O Ào�¬: O ÜEBI<?>?¹ O »�>A:�>AB O ÅaHGM=K"B�À9¶r:�»EMi<A¹r>A@)º9¹Z�-6 O ¹r>�K�7#¹¸BC¶ZÀbK

À ��� B ����½ Ê � � �	 � BC×�L ! C Í�����½ Ê � � �TÔ 
 C � 


Û 	 � # ����½ Ê �
¶r:�»GÍ���Ô À�� Í?½IÛvÔ

0Ö¹r»�6)<?B1Ï^¹r¶¸¶r6GK">?<�Mi>?BfKÖ>?@)B1À#<TM�ºoMi>A¹Z��¹rº9L)<A:�ÜEBCº�B O >G¹ O ¾%>�>?@GM�>��CM O HGB-M=�T@)¹¸BCÜEB�À�Ã�¹r>A@ªM^Ü�Mi<?¹ÁMiH)¶¸B
7�¹rBC¶ÁÀÈ�à·�@)BoLGMi<�Miº9BI>?BC< 	 � �¬: O >A<?:�¶ZKd>?@)B�MiHb6 O À)M O �¬BÄ:�¼(>?@bBÄLGB�M Ë :i¼(>A@)B�À#¹ÁK�>A<?¹rHb6)>?¹¸: O D�Ã�@)¹r¶¸B �

�¬: O >A<?:=¶ÁK9>?@)B�Ã�¹ÁÀ#>?@2� ·�@)B�K?�IMi¶rB�: O >A@)B��ÝMi×�¹ZKoM O À0>A@)B;>?@)¹ O À#B��¬<AB�M=K"¹ O »à¶r¹ O BÄ<ABCL)<AB�K�B O >9>A@)B
Ü�Mi<A¹ZMiHb¶rBÄ7�¹rBI¶ZÀÈD��¬:=ºwL)6)>?BfÀ Ã�¹¸>?@ 	 � B Ê E Ê=Ê�Ê ½IÏ	M O À � B Ê E Ê�Ê 
b�!·�@)B;K"@GMiLGB�:i¼¥>?@)B�<?B�K"6)¶r>�M O >
MiHb6 O À)M O �¬BhÀ#¹ZK">?<A¹rH)6)>A¹r: O ¹ÁK O :�>-K�B O K"¹r>A¹rÜEB�>?:dºw:�À#B�K�>��T@GM O »=B�K�¹ O >A@)B�LGM�<TMiºwBC>?BC<�K�"�Mx»�:E:�ÀÆ¼�B�M�>?6)<AB
:i¼
>A@)¹ZK�º9:�À�¹�¾GB�Àdº9:�À#BI¶l�
F O :�>?@)BC<�»=:E:�À�¼�B�M�>?6)<AB�¹ZK�>?@bB^L)¶ÁMi>AB�Mi6oM�>�>A@)B^ÜEBI<?7dº9BC>�Mi¶�ÅlLG:E:=<�B O ÀÈD#H)6b>
>?@bBC<?BhMi<AB(º9¹r¶ÁÀ¿º9¹ÁK�ºoM�>T�T@)B�K�M�>^Ü�M�<?¹r:�6GK�L¢:�¹ O >TK�M�K�Ã�BC¶r¶a��·�@)B(Ã�¹ZÀ�>?@o¹ZK 0Ö8 µ � B Ê � (�Û�À�BC×È�

·�@)BC<AB\¹ÁK�M�K�>A<?:=Lb@#7bK�¹Á�CMi¶�K�6)LbL¢:�<?>9¼�:=<wMß7�¹rBC¶ÁÀß>?@%Mi>oÀ#Bf�¬<?B�M�K�B�KdÃ�¹r>A@Ý¹ O �¬<?BfM=K�¹ O »;º9BC>TM�¶r¶¸¹Z�¬¹�>"7=�
8;:=<?>A@)BC7ED�ç-:=<?ºÆM O D ' �=: O B�K ÍA½CÏ�Ï�(vÔ O :�>?Bo>?@GM�>CD�K":Ä¼aMi<CD�BCÜEBC<A7�»EM�¶ZMi×�7�K�>?6%À#¹rB�Àâ>A@GMi>d¹ÁKxH)¹¸»=»=BI<
>?@%M O ��Â=ÛwK�BCBCºÆK�>?:oK"6#åÌBC<�M;ã¬5�À#Ã�M�<�¼�L)<?:�H)¶rBIºoä�:i¼�@GMCÜ�¹ O »wM O M�<?<?:�ÃÓMiHb6 O À)M O �¬BªÀ#¹ÁK�>?<A¹rH)6b>?¹r: O
�¬:�º9LGMi<AB�À	>A:à>?@)Bâ�E¹¸º9L)¶¸B\ºw:�À#BC¶l��·�@b¹ZKoMi<A»=6)B�K�¼�:�<ÄM;6 O ¹rÜEBI<TK?M�¶�L)@)B O :=º9B O : O <TMi>A@)BC<o>?@%M O M
K�LGB��`¹ZMi¶-�IM=K�B�KA�¬B O M�<?¹r:bD�M O À	@%MfÜ�¹ O »;MÄ>?:=L�Ål@)BfMfÜ�7à¹ O ¹¸>?¹ÁMi¶�ºÆM=K?K�¼�6 O �¬>A¹r: O Íaé"� 0§Ô^¼�:�<�º9BI>TMi¶�ÅlLG:E:�<
K�>ABC¶r¶ÁMi<ªLG:=L)6)¶ÁMi>A¹r: O KÆ¹ÁK�>?@bBÄº9:ÇK�>ª:=H�Ü#¹¸:=6GK�Ã1MC7	>A:â@GMCÜEB�Mâ7�¹rBC¶ÁÀâ>?@GM�>oÀ#B��¬<AB�M=K"B�KdÃ�¹r>?@3>A¹rº9Bo:�<
MiHb6 O À)M O �¬BE� %�<AB�K�:�¶r¹ O D 5�B ObO ¹Z�¬6b>?>CD ' 5�M�< O BC>A>!ÍA½CÏ=Ï�ÏvÔ�¾ O À�>A@GMi>1K�>�Mi<§¼�:�<?º9¹ O »(<?BC»�¹r: O K§:�¼
»=<?BfMi>?BI<
>?@%M O K":=¶ÁMi<-MiHb6 O À)M O �¬BdM�L)LGB�Mi<->?:ª@GMCÜEB(MªK�ºoM�¶r¶¸BC<�6)L)LGBC<-é"� 0âºoM=KAK§¶r¹¸º9¹r>IDEMd<?B�K"6)¶r>�>?@GM�>^Ã�B¥¾ O À
ÜEBC<A7ÄK"6)»=»�B�K�>A¹rÜEBED²M=K�¹r>(M�L)L)¶¸¹rB�K�>?:o>?@bBdº9BC>TM�¶�Åa<?¹Á��@oB O ÀÄ:�¼�>?@)BªM�H)6 O À)M O �¬Bª<TM O »=BE�áF�>�>A@)Bdº9BC>�Mi¶�Å
LG:E:=<-B O ÀÈDG��B O ÍlÛ Ê=Ê Â�M#D HÈÔ§¾ O À)K�>?@%Mi>�83¹r¶ Ë ¹ O K�: O �Ä¹Z�`<?:�Ã�MCÜEB�F O ¹ZK":=>A<?:=L�7 ! <A:=HGB(:=HGK"BC<?Ü�M�>?¹r: O K�:i¼
B�M�<?¶r7EÅa6 O ¹rÜEBI<TK�Bh<?BC¹¸: O ¹¸æ�Mi>A¹r: O M�<?Bªº�6G�T@ÄBfM=K�¹¸BC<(>?:oºoM�>T�T@�¹�¼�>?@)Bd¾G<�K�>�»�B O BC<�Mi>A¹r: O K¥:�¼�K�>�Mi<TK(@GM=À�M
>?:�L#Åa@)B�MCÜ#7áé"� 0��#���CM O)O M�L)¹rB��`:)D#���T@ O BI¹ZÀ#BC<ID�' 0%BI<?<TM�<TM�ÍlÛ Ê=Ê ÂEÔÖ¾ O À�K":=º9B�BCÜ#¹ÁÀ#B O �`B§¼�<?:�ºX�T@)BCº9¹Á�CMi¶
7�¹rBC¶ÁÀ)K^>?@%Mi> ! :=Lb6)¶ZM�>?¹r: O éAé?é-K�>�Mi<TKhMi<AB�¶¸¹ Ë BC¶¸79>?:oHGB�ÜEBI<?7ÄºÆM=K?K"¹rÜEBEDÌM O À ���T@ O BI¹ZÀ#BC<�BC>(Mi¶a�!ÍlÛ Ê=Ê ÛvÔ
LG:=¹ O >ª:=6)>w>?@GM�>oK�>A6GÀ#¹rBfK¿:�¼(º9BC>�Mi¶�Å�¼�<?BIB9»EM�K\�`:=¶r¶ÁMiLGK"B�M O À	¼�<�Mi»=ºwB O >�Mi>A¹r: O L)<?BfÀ#¹Z�¬>dÜEBI<?7âºoM�K?K"¹rÜEB
! :�L)6)¶ZM�>?¹¸: O é?éAé^K">TM�<TK¬DÌH)6)>(M�¶ZK�:o>A@GMi>�ºw:EK�>�K�6%��@�ºoM�K?K"¹rÜEBhK�>�Mi<TK(K"@):=6)¶ÁÀÄ>?6)< O ¹ O >?:9Hb¶ZM=� Ë @):=¶¸B�K-K�:



� ½CÛ �

>?@%Mi>�: O ¶r7�¹ O >A@)BªºoM=KAK^<TM O »=B�½	
 Ê � � � � �XÛ�( Ê � � �CM O L%Mi¹r<"ÅlLb<?:�À#6G�`>?¹r: O K�6bL¢BI< O :�Ü�MiBoÀ�<?¹rÜEB
B¬åÌB��¬>A¹rÜEB�BC¶¸BCº9B O >ÌÀ#¹ZK"L¢BI<TK?M�¶l�63-6)<pK?�T@)BCº9B�¼�:�<��¬: ObO B��¬>A¹ O »->?@)B�B O À#LG:=¹ O >�KÖÃ�¹r>A@dM^<�Mi>?¹¸: O M�¶#¼�6 O �`>?¹r: O
¹ZK`D):i¼��¬:=6b<TK�BÇDGMi<?>A¹�¾Ì�`¹ZMi¶aD#H)6b>�¹r>TK�BfM=K�7�K"6G�C�¬B�KAK�¹ZK�B O ¶r¹r»�@#>AB O ¹ O »)�

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

0Ö¹ O Mi¶r¶¸7EDCÃ�B�M�¶ZK�:¥�¬:=º9L%Mi<?Bp>?:(M O ¹ O @):=º9:�»=B O BC:=6GK
�T@)BCº9¹Á�CMi¶�BCÜE:�¶r6)>A¹r: O º9:�À�BC¶=¹ O Ã�@)¹Á��@(º9¹¸×#¹ O »
¹ZK-Mi¶¸¶r:�Ã�BfÀÆHGBC>"Ã�BCB O ¹ O @b:=º9:�»=B O BI:=6GK�º9¹r×�¹ O »�BCÜEB O >TK`D#>A@)B�º9:�À�BC¶È:�¼���M�¶r¹ O ¹rB�BI>�M�¶l�âÍA½CÏ=Ï�ÂvÔ���·�@)¹ÁK
º9:�À#BI¶ÖÃ1M=K�H)6)¹¸¶r>->?:oBCºª6)¶ZM�>?B(>?@)BªK":=¶ÁMi< O BC¹¸»=@�H¢:�<?@):E:�À�K�¹r>A6GMi>A¹r: O M O ÀÈD2¶¸¹ Ë B�>A@)B)3-BC7oº9:�À#BC¶aD¢@%M=K
É LGMi<�Miº9BI>?BC<�K�"È>A@)B O 6bº�HGBC<-:i¼1º9¹r×�¹ O »dBIÜEB O >�K
	ØD2>?@)B�¼�<�M=�¬>A¹r: O :i¼1»EM�Kx�`: O K"6)º9B�Ào¹ O B�M=�T@�BCÜEB O >
�ÖD
M O ¹ O ¹r>A¹ZMi¶
º9BC>�Mi¶¸¶r¹Z�`¹�>"7�� � DÖM9º9BI>TMi¶¸¶r¹Á�¬¹�>�7wÀ#¹ÁK�LGBC<TK"¹r: O � �(D2M O ÀßM97�¹rBC¶ÁÀ �G� 0Ö¹¸»=6)<ABªÏ9¹r¶r¶¸6GK�>A<TM�>?B�K
>?@bB�ºoM�>T�T@\:�¼�>?@bBd��Mi¶¸¹ O ¹¸B(BC>�M�¶l�àÍ?½IÏ=Ï�ÂvÔ-º9:�À#BC¶�ÍaÀ)M=K"@)B�ÀÄ¶¸¹ O B=Ô�¹�¼�>A@)B�¹ O ¹r>A¹ZM�¶2º9BC>TM�¶r¶¸¹Z�¬¹¸>l7 � � B Ê
M O À >A@)Bd¼�<TM=�`>?¹r: O :i¼-»ÇM=Kd�¬: O K�6bº9B�À�¹ O B�M���@;BCÜEB O >ªÍ��2Ô�¹ZKhK�BC>áK�:�>?@GM�>d>?@)Bd¾ O M�¶�»EM�Kx¼�<TM��¬>?¹¸: O ¹ÁK
Ê � Ê Û�¹ O K�>AB�M=ÀÄ:�¼ Ê �ÑÛwM=K^¹ O >?@bBC¹r<-LGMiLGBC<I� 3->?@)BC<�LGMi<�Miº9BC>ABC<TK�M�<?Bd¶¸B¬¼�>�M�K^¹ O ��Mi¶¸¹ O ¹¸BxBI>(Mi¶a�ÝÍ?½IÏ=Ï�ÂvÔ
Í
	 B ½ Ê=Ê D � � B Ê E Ê ½=D�M O À � B Ê E +�Û����ÖÔ����EBC>?>A¹ O »�>?@)B O 6)ºªH¢BI<2:i¼2BIÜEB O >�K�	 B�ÞE6GM�¶#>A:�½ Ê=Ê ¹rº9L)¶¸¹rB�K
>?@%Mi>�>A@)BC<AB�Ã�M�K�ÞE6)¹r>AB�M(¶r:=>�:i¼
º9¹¸×#¹ O »�¹ O >A@)B�@)¹ÁK�>?:�<?7ª:i¼p��Â�½=��·�@)B(��M�¶r¹ O ¹rB-º9:�À#BC¶²Í#0Ö8 µ � Ê � (=Â
À#BC×GÔh¹ZK9ÞE6)¹r>AB�K"6G�C�¬B�KAK ¼�6)¶�Mi>w<?:=6b»=@)¶¸7ÝºoM�>T�T@)¹ O »�>A@)B;��Â#½Ø�¬¶r:ÇK�B�ÀvÅaHG:�×3MiHb6 O À)M O �¬B;À#¹ÁK�>?<A¹rH)6b>?¹r: O
Í#0
8 µ � Ê � (=ÏEÔT��·�@bB�: O ¶r7oLGMi<�Miº9BI>?BC<���@%M O »�B�K1¼�<A:=º >?@bBd�Ä¹r¶ Ë 7w8âMC7��CM=K"BdÃ�BC<AB(>?@):ÇK�Bd>?@%Mi>�: O B
�¬:�6)¶ZÀdBC×�L¢Bf�¬> �
M O M=À��?6GK�>Aº9B O >Ö¼�:=<�M�¶r:�Ã�BI<�»EM�K�¼�<TM��¬>?¹¸: O ¹ O ��Â#½-M O À�M O ¹ O ¹¸>?¹ÁMi¶�º9BC>TM�¶r¶¸¹Z�¬¹¸>l7�:i¼²æCBC<A:
>?@%Mi>-¹ZK�MiLbL)<?:�L)<?¹ÁMi>?B(¼�:=<-Mª�¬¶r:ÇK�B�À9HG:�×oK�¹¸>?6GM�>?¹¸: O �

� � � � � � ����� � ���

é O K�6)º9ºÆMi<?7ÇD)>?@)Bw�¬:=ºwLGMi<A¹ZK�: O K^:�¼�>?@bB�:�HGK�BC<AÜEB�À���Â#½ª�¬¶¸:EK"B�ÀÄHG:i×;M�H)6 O ÀbM O �¬BwÀ#¹ÁK�>?<A¹rH)6b>?¹r: O
Ã�¹r>A@3�T@)BCº9¹Á�CMi¶�BCÜE:=¶¸6)>?¹¸: O º9:�À#BC¶ÁKdK�@):�Ã�BfÀÝ>?@GM�>�Í?½�Ôd>?@)B;�E¹rºwL)¶rB9ºw:�À#BC¶-¹ZKd>?:E:àH)<?:ÇM=ÀÈD(ÍaÛvÔd>A@)B
É ÅaLGM�<TMiºwBC>?BC<(¹ O @):=ºw:=»=B O BC:=6%K¥æIBC<?:�Ålº9¹¸×#¹ O »9º9:�À�BC¶ZK�>?@%Mi>�Ã�B�>A<?¹¸B�À Ã�BC<?BªBC¹¸>?@)BC<�>?:E:�H)<A:EM=À;:=<�¹ O
L)@�7)K"¹Z�CM�¶r¶¸7àÞv6bB�K�>A¹r: O MiH)¶¸B;�¬:=< O BC<TKª:i¼hLGMi<�Miº9BI>?BC<wK�LGM��¬BED(ÍlÂEÔwMßº9:�À#¹�¾GB�À0�Ç¹rº9L)¶¸Boº9:�À#BC¶-Ã�¹r>A@ Â
LGM�<TMiºwBC>?BC<�K^¹ O K�>?BfM=À�:i¼�>"Ã�:\Ã�¹¸>?@;Mo7#¹¸BC¶ZÀo>?@GM�>�À�B��¬<?BfM=K�BfK¥Ã�¹¸>?@�MiH)6 O À)M O �¬B¿¾%>TK�>?@)Bw��Â#½ª�¬¶¸:EK"B�À
HG:�×ÄM�H)6 O ÀbM O �¬BªÀ�¹ZK�>A<?¹¸H)6)>?¹¸: O ¼aMi¹r<A¶r7 O ¹Z�¬BC¶¸7ED)M O ÀâÍ 
�Ô�M É ÅaLGM�<TMiºwBC>?BC<-¹ O @):=º9:�»=B O BC:=6GK�º9:�À#BI¶2>?@GM�>
Mi¶¸¶r:�Ã-Kdº9¹r×�¹ O »�HGBC>"Ã�BCB O B O <?¹Á��@bº9B O >xBIÜEB O >�K�ÍA½ Ê=Ê :i¼(>A@)BCº M=KAK�6)º9BfÀ¢ÔhMi¶ÁK�:�¾G>TKdÜEBC<?7�Ã�BC¶¸¶�Ã�¹r>A@
K�B O K�¹¸H)¶rBª�T@GM O »=B�K^¹ O ¹ O L)6)>�LGMi<�Miº9BC>ABC<TK`��·�@bBC<?Bw�CM O HGB O :�À#B¬¾ O ¹r>?¹¸ÜEBdÞE6GM O >?¹¸>?¹¸>TMi>A¹rÜEBh�¬: O �¬¶r6%K�¹r: O
K�¹ O �¬B9Ã�BoÀ#¹ÁÀ O :=>d>A<?7;BCÜEBC<A7Äº9:�À#BI¶�>?@%Mi>�BI×#¹ÁK�>TK`D�H)6)>h>?@)B�K"B9<?BfK�6)¶¸>TK�K"6)»=»�B�K�>ª>?@%Mi>d>?@bB9»EM�Kx¼�<?:=º
Ã�@)¹Á��@���Â#½^¼�:�<?º9BfÀ�Ã�M�K�º9¹¸×#BfÀá¼aM�¹r<?¶¸7�>A@):=<A:=6)»�@)¶r7�À#6b<?¹ O »9�T@)BCº9¹Á�CMi¶bBCÜE:=¶¸6)>?¹¸: O �

��:=ºªH)¹ O B�ÀßÃ�¹r>A@3>?@)B�<?B�K"6)¶r>ª:i¼¥8ß:�<?>?@bBC7ED�ç^:�<?ºoM O DA' �=: O BfK Í?½IÏ=Ï (vÔª>?@GM�>9BC¶¸¶r¹rLb>?¹Z�IMi¶�Í�¹l� BE�
K�Lb@)BC<?:�¹ZÀvÅ À#:�º9¹ O M�>?B�ÀGÔ^»ÇMi¶ÁMi×�¹rB�KhMi¶ZK":�@GMCÜEB9M O Mi<A<?:�Ã MiH)6 O À)M O �`BoÀ#¹ZK">?<A¹rH)6)>A¹r: O �¬:=ºwLGMi<AB�À >A:Ä>A@)B



� ½CÂ �

�E¹¸º9L)¶rBªº9:�À#BI¶lD�>?@bB	ã O Mi<A<?:�Ã O B�KAK?äß:�¼�>A@)B�MiH)6 O À)M O �¬B�À#¹ÁK�>A<?¹rHb6)>?¹¸: O MiL)LGB�M�<TKd>?:;HGBÄM�6 O ¹¸ÜEBC<TKAMi¶
L)@)B O :=º9B O : O ¹ O M�¶r¶2¶ZM�<?»�Bx»ÇMi¶ÁMi×�¹rB�K`D O :=> �?6GK�>�¼�:=<�À#¹ÁK Ë »ÇMi¶ZM�×#¹¸B�K¬��·�@)¹ÁK�¹ÁK��¬¹r<��¬6)ºoK">TM O >?¹ÁMi¶GBCÜ�¹ZÀ#B O �¬B
>?@%Mi>9>A@)B�M�H)6 O À)M O �¬BØÀ#¹ZK">?<?¹¸H)6)>A¹r: O ¹ZKd»=B O BC<?¹Á�CMi¶¸¶r7 O M�<?<A:iÃ�BC<ª>?@GM O >?@)B��E¹¸º9L)¶rBwº9:�À#BC¶-K"6)»=»�B�K�>�K¬�
�E¹ O �¬B�:�6)>�ÙG:�Ã ¹ZK�<A6)¶rB�Àª:=6)>�¼�:�<-�¬¶r:ÇK�B�À9HG:�×#B�K`D#>A@)B(<?BCºoM�¹ O ¹ O »h�¬¶ZM�K?K"¹Z�CM�¶2K�:�¶r6)>A¹r: O K�>?:d>A@)¹ZK�L)<A:=H)¶¸BCº
ÍlF-6GÀ#:=6bæCB '!·�¹ O K�¶¸BC7 ½CÏ +�(vÔ1Mi<ABdÍ?½�Ô�L)<A:=º9Lb>§¹ O ¹r>A¹ZM�¶¢B O <?¹Á��@)ºwB O >ID#ÍaÛvÔp¹ O ¼aM�¶r¶GÃ�¹r>A@):=6)>�:=6)>"ÙG:�Ã(D2ÍlÂEÔ
À#<A:=L)L)¹ O »(>?@)B-M�K?K"6)º9L)>A¹r: O :�¼Ì¹ O K">TM O >TM O BC:�6GK�<?B��¬7b�¬¶¸¹ O »bDi¹a� BE�
Mi¶¸¶r:�Ã�¹ O »^¼�:=<�>?¹¸º9B¬Å À#BC¶ÁMf7�B�À^7�¹rBC¶ÁÀ)K
M O À
Mi¶¸¶r:�Ã�¹ O »Ä¹ O @):=º9:�»=B O BC:=6GK(B O <A¹Z�T@)º9B O >I�;3-6)< ��Å"À#BIL¢B O À#B O >�7�¹rBC¶ÁÀÄ¹ZKhM O ¹rº9Lb¶rBCºªB O >TM�>?¹¸: O :i¼hÍA½iÔ�D
M O ÀÆ¹¸>�Ã�:�< Ë K§¼aMi¹r<A¶r7ªÃ�BC¶¸¶ÈBC×b�¬BCLb>§>A@GMi>->?@bB�LGMi<�Miº9BI>?BC<A¹ZK?M�>?¹¸: O ¹ÁK O :=>�L)@�7bK�¹Z�IMi¶l�����T@)BCº9BhÍlÛEÔTD#¹ O ¼aMi¶¸¶lD
Ã�BwÀ#¹ÁÀ O :�>�BC×�L)¶¸:=<?BÇD�Hb6)>(Ã�BªBC×#LGB��`>x>A@GMi>(¹¸>��`:=6)¶ÁÀ HGB9ºoM�À#Bd>?:�L)<?:�À�6G�¬BoM O M�<?<?:�Ã M�H)6 O À)M O �¬B
À#¹ÁK�>?<A¹rH)6b>?¹r: O Ã�¹r>A@!K"6)¹r>�MiH)¶¸B�>?6 O ¹ O »à:i¼á7#¹¸BC¶ZÀÈD�º9¹r×�¹ O »bD�M O À ¹ O ¼aM�¶r¶-LGMi<�Miº9BI>?BC<�K¬D�B�K�LGB��`¹ZMi¶¸¶r7à¹�¼h¹¸>
K�>�Mi<A>?B�ÀâÃ�¹r>A@àM��T@)BCº9¹Á�CMi¶
BCÜE:=¶¸6)>?¹¸: O KA��@bBCº9Bd>?@%Mi>dL)<A:�À#6G�¬B�KdM O Mi<?<A:�Ã M�H)6 O À)M O �¬B�À#¹ÁK�>?<A¹rH)6b>?¹r: O
¹ O >A@)Bª�¬¶¸:EK�BfÀvÅlHG:�×��IM=K�BÇ��·�@)BdºÆM��?:=<(�IMfÜEBfMi>-Ã�¹r>?@�¹ O ¼aMi¶¸¶Ö¹ÁK^>?@%Mi>(>?@)BdL%Mi<TM�º9BC>ABC<TK�Ã�:�6)¶ZÀÄ@GMCÜEBd>A:
HGB�>A6 O B�À;MiHG:�6)>d>?@)BwK?M�º9BdÃ�MC7o¼�:=<�BI¶r¶r¹¸L)>?¹Á�CMi¶ÁK^M�K�Ã�BC¶¸¶�M=KhK�L)¹¸<TMi¶ÁK(K�¹ O �¬Bd>?@)BI7�@GMCÜEBdÜEBC<?7ØK�¹rºw¹r¶ZM�<
MiHb6 O À)M O �¬BoÀ#¹ÁK�>A<?¹rHb6)>?¹¸: O K`DÖH)6)>hÃ�B Ë O :iÃX>A@)B�¼�:�<?ºoM�>?¹r: O >A¹rº9BáK?�CM�¶rB�K�¼�:=<(BC¶¸¶r¹rLb>?¹Z�IMi¶ZK�Mi<?BÆK�@):�<?>?BI<
>?@%M O ¼�:=<hK�L)¹¸<TM�¶ZK¬� 0%6b<?>?@bBC<?º9:�<?BEDGL)<A:��¬B�K?K"B�K�¶r¹ Ë B�º9BC<A»=¹ O »9M O Àß@GM�<TM�K?K�ºwB O >�K�@b:=6)¶ÁÀâMi¶ÁK�:�K�>A<?: O »=¶r7
Mi¶¸>?BC<
¹ O ¼aMi¶r¶bM=KAK�6)ºwL)>?¹¸: O K
M O À�>A@)BC<AB¬¼�:=<AB�K�@b:=6)¶ÁÀ�L)<?:�À#6%�¬B-À#¹�åÌBC<AB O >�M�H)6 O À)M O �¬B-K"L)<?B�M�À)KÖ¹ O >?@bB�B O ÀÈ�

���T@)BCº9B�ÍaÂvÔÌÃ�M=K2LGM�<?>?¹ÁMi¶¸¶r7-BC×#Lb¶r:=<AB�À�Ã�¹r>A@x¹ O @):�º9:=»�B O BC:�6GKÈº9:�À#BC¶ÁK¬DCÃ�¹¸>?@hK�:�º9B�»=:E:�À�ºÆMi>T�T@)B�K`D
H)6)>�>A@)B�B�M�K�¹¸B�K�>�ºoMi>���@)BfK�Ã�BC<?B->?@b:EK�B(>A@GMi>�¹ O �¬¶r6%À#B�ÀªK�:=ºwB^º9¹¸×#¹ O »(:i¼
»ÇM=K-À#6)<?¹ O »d�T@)BCºw¹Z�CM�¶)BCÜE:=¶¸6#Å
>?¹¸: O ��ç-BC¶ZMC7EB�Àd¹ O �?Bf�¬>?¹¸: O :�¼�@)BfMfÜ�7ªBC¶rBCºwB O >�K�K�BI<?ÜEB�K�>?:ªM=ÀbÀÆºwBC>TM�¶�ÅaL¢:E:�<-K�>�Mi<TK�>A:d>?@)BhK"7)K">?BCº�DÇM O À
K�:dÃ�:=6)¶ÁÀ9ºoM Ë B�>A@)B^¾G>�Ã�:=<TK"B(¹�¼
¹r>�Ã�BC<AB^¹ O �¬¶¸6GÀ#B�ÀÈ�
8ßB¥Mi<?B(>A@)BC<?B`¼�:=<?B�¶rB¬¼�>�Ã�¹r>A@�Md�¬:=º9ºw: O >?@bBCº9B
¼�:=<h�T@)BCº9¹Á�CMi¶2BIÜE:=¶r6b>?¹r: O "2>?@GM�>�>A@)BC<?Bd¹ÁK(M\6 O ¹ÁÞv6bB O B�KAK^L)<?:�H)¶rBIº����EBCÜEBI<TMi¶aDÈ:=<hºoM O 7oº9:�À#BC¶ÁK^Ã�¹r>A@
À#¹�åÈBI<?B O >(M=KAK�6)ºwL)>?¹¸: O K��IM O ºoMi>���@�>?@)BªÀ)M�>TMoÞE6)¹r>ABdÃ�BC¶¸¶�Ía·�:ÇK�¹Ó½CÏ�- -vÔ���·�@bB�: O ¶r7Ø�¬: O �`¶r6GK"¹r: O Ã�B
À#<�MfÃ M�H¢:�6)>��T@)BCºw¹Z�CM�¶=BCÜE:�¶r6)>A¹r: O Di>A@GMi>�K":=º9B�º9¹r×�¹ O »-K�BCBCºÆK�>A:�HGB�¹ O À#¹Á�CMi>AB�ÀÈD�¹ZK�M�Ã�B�M Ë �¬: O �¬¶r6%K�¹r: O
>?@%Mi>dÍA½iÔ��¬:=6b¶ZÀÄB�M�K�¹r¶¸7oH¢BªÀ�B�K�>A<?:�7EB�À\H�7�K":=º9BhæCBC<A:iÅaº9¹r×�¹ O »d¹ O @):�º9:=»�B O BC:�6GK^º9:�À#BI¶2>?@GM�>¥¾%>TK^>A@)B
��Â#½-M�H)6 O À)M O �¬B�À#¹ZK">?<A¹rH)6)>A¹r: O K�¶r¹¸»=@�>?¶¸7xHGBC>A>?BC<ID=H)6)>-ÍaÛvÔ2ºª6GK�>
HGB^>A<?6)B-M O 7�Ã�MC7áK�¹ O �¬B�M�æCBC<A:�º9¹¸×#¹ O »
@�7#LG:=>A@)B�K"¹ZK�@GM�K�æCBI<?:dL)<A:=HGM�H)¹r¶¸¹r>"79:i¼pHGBC¹ O »�¶¸¹r>?BI<TMi¶¸¶r7d>A<?6)BE�

F�K�M�L)<?BI¶r6GÀ#B->?:(¼�6)<?>A@)BC<1À#¹ZKA�¬6GK?K"¹r: O D#Ã�B(M=K Ë ã�Mi>�Ã�@GM�>�<TM=À�¹r6GK�À#:�Ã�B�BC×�L¢Bf�¬>���Â#½�@GM�¶r:dK">TM�<TK
>?:áÀ#:=ºw¹ O M�>?B�:�ÜEBC<�À#¹ZK Ë K�>�Mi<TK��IäßM�K?K�6bº9¹ O »h>?@GM�>�>A@)B���Â�½^@GM�¶r:h<?B�K"BCº�Hb¶rB�K2>?@GM�>�:�¼
>?@)B��Ä¹r¶ Ë 7h8âMC7E�
ç^¹ÁK Ë K�Mi<ABd6GK�6GM�¶r¶¸7Äº9:�À#BI¶r¶rBfÀÆÃ�¹¸>?@;M O BC×#LG: O B O >?¹ZM�¶Ö:�¼�>A@)Bx¼�:�<?º : B : � BC×�L2Í C 
 	��ÈÔ�D�Ã�@bBC<?B�� ¹ÁK>?@bBdK?�IMi¶rBd¶¸B O »�>?@�M O À : ¹ZK�MwK�6)<"¼aM=�¬BdH)<A¹r»�@#> O B�K?K`D O :=>(M9À�B O K�¹¸>"7E��·�@)Bá�Ä¹r¶ Ë 798�MC7Ä@GM�¶r:9¹ÁK1¼�:�6 O À
>?:�¼�:�¶r¶¸:iÃ M�LG:�Ã�BI<�¶ZMCÃ À#B O K�¹¸>�7 � B � � 
 �
��� 
 :=6)>�K�¹ÁÀ#B�:i¼ ÉxË LÌ�dÍ Ü�M O À#B O %�BC<?»�@ Û Ê�Ê=Ê Ô�� ! <?:�Ü�¹ZÀ#B�À
Ã�Bá�CM O >A<?6GK">�>?@bB�K�B�¼�6 O �¬>?¹¸: O M�¶�¼�:�<?ºoK`DÈM O BC×#LG: O B O >?¹ZM�¶ÖÃ�¹¸¶r¶2¼aM=À#B�¼aM�K�>ABC<�>?@%M O M�LG:�Ã�BC<�¶ZMCÃ(DÈK":�M
@GM�¶r:ªÃ�¹r¶r¶²Mi¶¸Ã�MC7)K�À�:=º9¹ O Mi>AB�:=6)>�K�¹ÁÀ#BhK�:=ºwB�<TM�À#¹r6GK`�

·�:oBCÜ�M�¶r6GM�>?Bª>?@)BªK"6)<�¼aM��¬B9À�B O K�¹¸>"7Ä:i¼1>?@)Bª@GM�¶r:)D O :�<?ºoM�¶r¹ÁK�B�Ào>?:Ä>A@)Bd¶r:��IMi¶�K�6)<"¼aM=�¬BwÀ#B O K�¹r>"7�:i¼
>?@bB�À#¹ÁK Ë DEÃ�B-6GK�B->?@)B-<?BfK�6)¶¸>TK�:i¼���M O À)M�»=BXÍA½CÏ�- +=Ô�D)¹ O >?BC»�<TMi>A¹ O »(@)¹ÁK�·ÖM�H)¶rBh½ Ë ¹ O BIºoMi>A¹Z�CM�¶r¶�7hÀ#BC<?¹¸ÜEB�À
À#B O K�¹r>A¹rB�K2M�K�M�¼�6 O �¬>A¹r: O :i¼G@bBC¹r»�@#>pMiHG:�ÜEB�>A@)B�À#¹ZK Ë M O À�M�À#:=Lb>?¹ O »�¶r:��CM�¶)À�B O K�¹¸>"7�<TM�>?¹r:ÇK�¼�:=<pÀ#¹ÁK Ë � >?@b¹Z� Ë



� ½�
 �

À#¹ÁK Ë � @GM�¶r:�:�¼ É�Ê=Ê �ÑÂ Ê �r½ªÍlM O À�¼�:=<�:�6)<�L)6)<ALG:EK�BfK�Ã�B(K�¹¸º9L)¶r7áK�6)H%K�6)º9B->?@bBx>A@)¹Z� Ë À#¹ÁK Ë ¹ O >?:�>A@)B(À#¹ÁK Ë ÔT�
·�@)BdL)<A:=H)¶¸BCº ¹ÁK^>?@)B O ¼�6)¶¸¶r7�K�LGB��¬¹�¾GB�ÀoBC×)�`BCL)>�¼�:=<�>?@)BáÀ#¹ZK Ë KA�CMi¶¸B�¶¸B O »=>A@ �2� 0Ö¹¸»=6)<AB9½ Ê K�@):�Ã-K^>A@)B
L)<AB�À#¹Z�`>?¹r: O ¼�:=<�>?@bB �^ÅaHGM O À��Ä¹r¶ Ë 7d8�MC7ÄKA�CMi¶¸B(¶rB O »�>?@ � B 
 E Û Ë LÌ�dÍ Ü�M O À#B O %�BI<?»=@ Û Ê�Ê=Ê Ô�� � M O
À#B O %�BC<?»�@ O :�>?B�K->?@GM�>^B�K">?¹¸ºoMi>AB�K�:i¼1Ûd>?: ( Ë LÌ�x¼�:�<^>A@)Bd�Ä¹¸¶ Ë 798âMC7�K?�IMi¶rBh¶rB O »=>?@ �ÄBC×�¹ZK�>�¹ O >A@)B
¶r¹¸>?BC<�Mi>A6)<?BEDGLGM�<?>�:�¼�>?@b¹ZK�K"L)<?B�M�ÀÄHGBC¹ O »ÆMw¼�6 O �¬>?¹¸: O :i¼�>A@)BdÃ�MCÜEBC¶¸B O »�>?@�K�>A6GÀ#¹rBfÀÈ��·�@bB9��@)B O BC>(M�¶l�
ÍlÛ Ê=Ê ½iÔ�º9:�À�BC¶ZK�Mi<?BhM�¶ZK�:wK�@b:iÃ O ¹ O 0Ö¹¸»=6)<AB�½ Ê BI×)M��¬>?¶¸79M�K�¹ O >ABC»=<�Mi>?BfÀw¼�<A:=º >A@)B(L)6)H)¶¸¹ZK"@)B�ÀoÀ#B O K"¹r>"7
º9:�À#BI¶GÍ ¹ O �¬¶r6GÀ�¹ O »�M�K�@%Mi¶r¶¸:�Ã�BC<
@GMi¶¸:hÀ#B O K"¹r>"7�LG:�Ã�BC<�¶ÁMCÃâ:i¼ C Û E É M O ÀªÀ#¹ZK Ë KA�CMi¶¸B�¶¸B O »=>A@d:i¼ � B Û E Û É
Ë LÈ��ÔT��·�@)B�K�Bh<?B�K"6)¶r>�K�¹ O À�¹Z�CM�>?B(>?@GM�>CDG¹ O >?@bBd�Ä¹r¶ Ë 7ª8�Mf7ÇD)@GMi¶¸:9K">TMi<�K�HGB��`:=º9B(º9:�<?B(�¬:�º9º9: O >A@GM O
À#¹ÁK Ë K">TMi<�K^M�>^»ÇMi¶ÁM=�¬>A:��¬B O >?<?¹Á�^<TM�À#¹r¹2:�¼�Â É ��
 � 
 É �

·�@)BoKA�CMi¶¸B�¶¸B O »=>A@â:i¼¥��Â#½ª¹ZK(º9:=<AB9K"B��¬6)<AB�>A@GM O >?@%Mi>d:i¼->A@)Bo�Ä¹¸¶ Ë 7Ä8�Mf7Ç�ÄÜ�M O À#B O %�BC<?»�@
ÍlÛ Ê=Ê�Ê Ô1Þv6):�>?B�K � B É E + Ë LÈ��¼�:=<�>?@bB ��HGM O ÀÈD)M O À9:=6)<�:�Ã O : H%M O ÀoÀ#B��`:=º9LG:EK"¹r>A¹r: O »=¹¸ÜEB�K � B É E (
Ë LÈ� < :=< É E + Ë LÌ��¹�¼Ì>A@)B�K"¶r¹¸»=@�>?¶r7(¶¸: O »�BC<�À#¹ÁK�>TM O �¬B-:i¼ +�-�
 Ë LÌ�¥�E>�M O B Ë ' 5�Mi< O MCÜ#¹Á��@ ÍA½CÏ=Ï -vÔp¹ZK�6GK�BfÀ @ �
0):=<(MwK?�CM�¶rB�¶¸B O »�>?@�:i¼�>A@)¹ZK-K�¹¸æCBEDÌM O À�M�¶ZK�:�À#:�6)H)¶¸¹ O »9>A@)BdÀ�B O K�¹¸>"7\:�¼�>?@)Bá��Â#½�@GM�¶r:oHGB��CM�6GK�Bª��Â�½
@GM�K�>�Ã�¹Á�¬B9>A@)B O 6)º�HGBC<(:�¼�»�¶r:=Hb6)¶ZM�<ª�¬¶r6GK">?BC<�K¬D 0Ö¹¸»=6)<AB�½ Ê ¹ O À#¹Á�CMi>AB�Kx>A@GMi>dÃ�BÄK"@):=6b¶ZÀ Y)R=_ BC×�LGB��¬>
>?:ÆK�BCBh>?@)Bh@GMi¶¸:oÀ#:=ºw¹ O M�>?BhMi>(M O 7o<�M=À#¹¸6GK^>?@%Mi>�Ã�BdK?M�º9L)¶¸BEDGM O ÀÄ>A@GMi>-@GM�¶r:oK">TMi<�K(K�@):�6)¶ZÀoH¢Bf�¬:=º9B
<?BI¶ZMi>A¹rÜEBC¶¸7 O 6bº9BC<?:�6GK§: O ¶r7w:=6)>�K�¹ZÀ�B�Md<TM�À#¹r6%K�:i¼ É�Ê¿Ë LÌ��¼�<A:=º >A@)Bh�¬B O >?BC<�:i¼���Â�½=�

·�@)¹ZKpK�@):�6)¶ZÀ�HGB-K�¶¸¹r»�@#>A¶r7(>?BCºwL¢BI<?B�À�H�7dM^»�BC:=º9BI>?<?¹Á�CMi¶��`: O K"¹ZÀ#BC<�Mi>A¹r: O ��é ¼G>?@bB�@GMi¶¸:�¹ZK�K"L)@)BC<A¹Z�CM�¶lD
Mx¶¸¹ O B-:i¼pK"¹r»�@#>�¹ O >?BC<�K�B��¬>�KÖ>?@bB�@GMi¶¸:dM�>�M O ¹rº9LGM��¬>�LGM�<TM�º9BC>?BI< 
��¥Î����#D#Ã�@bBC<?B��Ó¹ZK�À#¹ZK">TM O �¬B�M O À
�d¹ZK�>?@)BáM O »�¶rBdHGBC>"Ã�BCB O >A@)B�¶¸¹ O B(:�¼�K"¹r»�@#>�M O ÀÄ>A@)Bh��Â#½ O 6G�¬¶¸BC6GK`��·�@)Bd¹rºwLGM=�¬>�LGMi<�Miº9BI>?BC<�¹ÁK�>A@)B
K?M�º9B(M�K^>?@)B(»ÇMi¶ZM��¬>?:��`B O >A<?¹Á�¥<�M=À#¹¸6GK�¹ O >?@)B(¹ O �¬¶r¹ O B�À9À�¹ZK Ë Í 
��¬Ô�: O ¶¸7oMi¶¸: O »ª>?@bB�ºoM��?:�<�M�×#¹ÁK�:i¼�>A@)B
¹ZK":=L)@b:=>?BÇ� 0):=<�ºw:EK�>�¶¸¹ O BfK�:�¼�K"¹r»�@#>ID¢>A@)B�L)<A:��?B��¬>AB�ÀÄÀ�¹ZK Ë ¹ÁK1¼�:�<?B�K"@):=<A>?B O BfÀ�K�:9>A@GMi>�
 � � 
��CDÌM O À
>?@bB�¼�:=<?BfK�@):�<?>?B O ¹ O »o¹ÁK�Mi>(M9ºoM�×#¹¸ºd6)º Mi¶r: O »o>?@)Bdºw¹ O :�<�M�×#¹ÁK^:i¼�M O ¹ZK�:�L)@):�>?BE� 0):=<(»EM�6)»=¹ O »o>?@)¹ÁK
LG:EKAK�¹rHb¶rBoM�º9L)¶r¹�¾Ì�CM�>?¹r: O B¬åÌB��¬>ID�Ã�B�¶¸¹ZK">xHG:�>?@â<�M=À#¹¸¹§¹ O ·
MiHb¶rB�½ < >?@bBªMiº9L)¶¸¹�¾Ì�IMi>?¹¸: O :�¼->?@)Bª@GMi¶¸:Ä¹ÁK
<?:�6)»=@b¶r7âÍ 
�� 	 
 � Ô 
 � 
^M�K?K�6bº9¹rº9»d>A@)B�@%Mi¶r:wÀ#B O K�¹r>"7oL)<A:i¾G¶¸B�¹ZK � � 
 ��� 
 @ ��8;Bx¾ O À\>?@%Mi>^¾GBI¶ZÀ)K O B�M�<
>?@bB^º9¹ O :=<�Mi×�¹ZK��CM O @GMCÜEB->?@)B-@GMi¶¸:(H¢:E:ÇK�>AB�À9H#7ªM^¼aM=�`>?:=<�:i¼²:=<TÀ�BC<�>?B O ¼�<?:�ºX>?@)¹ÁK�B`åÈBf�¬>C� 3�¼��¬:=6b<TK�BÇD
¹�¼p>?@bBx@%Mi¶r:w¹ZK§ÙÌM�>?>?B O B�À\¹ O K�>AB�M=À9:�¼�K�L)@bBC<?¹Á�CMi¶�ÍaM=K�>?@)Bá�Ä¹r¶ Ë 7ª8âMC7 7ÑK�¹ZK�HGBC¶¸¹rBCÜEBfÀ�>?:ªHGB=Ô�>A@)B(HG:E:EK�>
<TM�L)¹ZÀ�¶r7�À#¹rºw¹ O ¹ÁK�@)B�K`��F O À\>A@)BC<?Bh¹ZK�BCÜ�¹ZÀ#B O �¬B�¼�<?:=º »�¶r:=Hb6)¶ZM�<(�¬¶r6%K�>?BI<TK�>?@GM�>�>?@)Bh@GMi¶¸:oÀ#B O K�¹r>"7�¼aM�¶r¶ÁK
:iå;¼aM=K">?BC<->?@%M O � � 
 �
��� 
^:�6)>TK"¹ZÀ#Bh:i¼1Â ÊªË LÌ� � M=�`¹ O B ÍA½CÏ=Ï�½iÔ��(é >�¹ÁK^ÞE6)¹¸>?B(LG:EK?K"¹rH)¶¸Bd>?@GM�>CDGBC×b�¬BCL)>
¼�:=< O BfMi<?¶¸7ÄB�À�»=B¬Åa: O K�L)¹¸<TM�¶ZK�Ã�@)BC<ABdL)<?:��?Bf�¬>?¹¸: O B¬åÌB��¬>TK�À#:=º9¹ O Mi>ABEDÈ>A@)BªÀ#¹ZK Ë K">TMi<�Kx:�6)> O 6)ºªH¢BI<^>A@)B
@GM�¶r:wK�>TM�<TK-Mi>-M�¶r¶2<TM�À#¹r¹a�

é ¼�Ã�BªMi<AB9K"BCBC¹ O »ÄÀ�¹ZK Ë K�>�Mi<TK(¹ O M�¶r¶�¾GBC¶ÁÀ)K¬DÈ>A@)B O BC×�L)¶ZM�¹ O ¹ O »9>?@bB�<ABC¶ZM�>?¹rÜEBI¶r79º9BI>TMi¶�Ål<A¹Z�T@oº9B�M O
MiHb6 O À)M O �¬Bª:i¼ < 0)B�? µ @ Î C Ê E É HGB��¬:�º9B�K-Þv6b¹r>?B O Mi>A6)<TM�¶��¬:=º9L%Mi<?BfÀ\>?:o>A<?7�¹ O »9>A:oBC×#Lb¶ZMi¹ O Ã�@�7Ä>A@)B
@GM�¶r:o:i¼���Â�½¿¹ÁK(Mw¼aM��¬>?:�<(:i¼->?B O º9:=<ABdº9BC>TM�¶�Åa<?¹Á��@o>?@%M O >A@)B9�Ä¹¸¶ Ë 7o8âMC7�@GM�¶r:)�ªé ¼�Ã�BªMi<AB9K"BCBC¹ O »
À#¹ÁK Ë K">TMi<�K¬DÈ>A@)B O >?@bBd��Â#½(@GM�¶r:w�CM O H¢BhL)<?BfK�6)º9BfÀ�>?:ªHGBdMi¶¸¹rÜEB(M O À\Ã�BC¶r¶
M O À\ÜEBI<?7oK"¹rº9¹¸¶ZMi<�>A:�>A@)B
�Ä¹r¶ Ë 7o8�MC7�@GMi¶¸:)D2Ã�@)¹Z�T@2D
Mf¼�>ABC<hMi¶¸¶lDÈ¹ÁKxK"6)L)LG:EK"B�Àß>A:Ä�`:=º9LG:EK"B�¶¸B�K?K->?@GM O ÛvÒ :�¼�>?@bB�ºoM�K?K^:�¼�>A@)B
5�Mi¶ÁMi×�7E��F^¶r¹¸ÜEB�M O À\Ã�BC¶r¶aD#H)6b>CD)M�K�7EBI>CD#6 O K�BCB O �



� ½ É �

��M O 7ªMi6)>A@):=<�K�@GMCÜEB��IMi¶r¶¸B�Àd>?@)B-:=6)>ABC<�<ABC»=¹¸: O K�:i¼p��Â�½9ã?@GM�¶r:)D ä�H)6)>�¼�:=<�>A@)B-º9:EK">§L%Mi<?>�>A@)¹ZK�¹ÁK
M�>?BC<AºX:i¼��¬: O ÜEB O ¹¸B O �¬BED�M O À O :�>�¹ O À#¹Z�IMi>?¹¸ÜEB�:�¼2>?<A6)B-L)<?B�KAK�6)<AB¬Å K�6)L)LG:�<?>?BfÀ�@GMi¶¸:hK�>TM�>?6GK�K�¹ O �¬B�Ã�B�Mi<AB
Mi¶¸º9:EK">��¬:�º9L)¶¸BC>?BC¶¸7�¹¸» O :�<TM O >-:i¼�>A@)B Ë ¹ O BCºÆMi>?¹Á�CK�:i¼�>A@)B�K"B(K�>�Mi<TK`��él>�¹ÁK�¹ O >?BC<AB�K�>A¹ O »h>?:dÃ�: O À#BC<-@):�Ã
¹ O >?BI<?L)<ABC>TM�>?¹r: O K��T@GM O »�B(¹�¼�À#¹ZK Ë K">TMi>A6GK^¹ÁK�M=K?K"6)º9B�ÀÌ��%�<?:�Ã O BC>-Mi¶a�ßÍaÛ Ê=Ê ÂvÔ�¾ O À�M O ãA¹ O >?BC<Aº9B�À#¹ÁMi>AB
Mi»�B�ä�K�6bH)LG:=L)6)¶ÁMi>A¹r: O ¹ O M\¾GBC¶ÁÀâMi>o½�½ Ë LÌ�9»EM�¶ZM��¬>?:��¬B O >A<?¹Z�ª<TM=À�¹r6GK�¹ O >?@)BwL)¶ZM O Bo:i¼�>?@)BoK Ë 7 Í Ã�B
À#BC<A¹rÜEBh½CÂ�� ( Ë LÌ��¼�<A:=º >A@)Bh�¬:E:=<�À#¹ O M�>?B�K�»�¹rÜEB O ¹ O >?@)B�LGMiLGBC<-L)¶r6%K�:=6)<-M�K?K�6bº9B�À9À#¹ÁK�>�M O �¬B�ÔTD#:�< 
 Ê � -
Ë LÈ�ª»EMi¶ÁM=�¬>A:��¬B O >?<A¹Z�d<TM=À�¹r6GK(: O >A@)B�BI×#>A<TMiLG:�¶ZMi>AB�Àâ��Â�½9À#¹ÁK Ë �Äé ¼�>A@)¹ZK�¹ÁK�À#¹ÁK Ë DÖ>?@bB O ¾ O À#¹ O » O : O Å
M O �¬¹rB O >
K�>�Mi<�K�K�BCBIºoK¢LGBC<"¼�B��¬>?¶¸7^¾ O BÇD=M O À�>?@)B�ºoM�¹ O ¹ZKAK�6)B�º9¹r»�@#>ÌHGB�Ã�@�7x>A@)BC<AB�M�<?B O :^7E:�6 O »�BC<�K">TM�<TK
L)<AB�K�B O >C� ! BC<A@GMiL%K¥>A@)¹ZK-¹ZK�BCÜ�¹ZÀ#B O �¬B(>?@GM�>�K">TM�<¥¼�:�<?ºoM�>?¹¸: O ¹ O >A@)Bª:=6)>ABC<(��Â#½ªÀ#¹ÁK Ë Ã�M=K(ÞE6)B O �T@)B�À
Mf¼�>ABC<-MiHG:�6)>�@GM�¶�¼�M µ 6bH)H)¶rB�>?¹rºwBE�

%�7��¬:�6 O >?¹ O »9<?B�À�»=¹ÁM O >TK�¹ O >A@)BªÜ#¹Á�¬¹ O ¹¸>"79:i¼���Â#½=D 0)BC<?»�6GK�: O BC>hM�¶l� ÍlÛ Ê�Ê ÛEÔ�B�K">TMiHb¶r¹ZK"@)B�ÀÄ>A@)B
L)<AB�K�B O �¬Bd:i¼1À#7 O Miºw¹Z�CM�¶��¬¶¸6)º9L)¹ O »d:=<hK">?<?BfMiº9¹ O »9M�>(<TM=À�¹r¹�:�6)>(>?: É=É9Ë LÈ��¹ O M O BC¶r¶¸¹rL)>A¹Z�CM�¶
K�6)<AÜEBC7
<?BI»=¹r: O K�@GM�L¢BfÀ	¶r¹ Ë BoM O BC×�>?<�MiLG:=¶ÁMi>A¹r: O :i¼�>?@)B�À#¹ÁK Ë �Ý�E:=ºwB9K"6)HGK�>A<?6G�`>?6)<AB�À#BC>AB��¬>AB�ÀâK�>A<?: O »=¶¸7â<?B¬Å
K�BIº�H)¶¸B�K^º9BI<?»=¹ O »oBCÜEB O >TK`DÖH)6)>áK�:�º9B9:i¼->A@)B9¼�B�Mi>A6)<?BfKx¹ O K�¹ZÀ�B\Ú¥Â ÊÄË LÈ�oM�¶ZK�:�¶r:E: Ë ¶r¹ Ë B¿ÙG:��I�¬6)¶rB O >
K�Lb¹r<TM�¶2K">?<?6%�¬>?6)<ABE����:=ºwLGM O ¹¸: O K���Â�ÛdM O À �x5(��Û Ê�É L)<A:��?B��¬>�: O >?@bB�K Ë 7 WZYv]IWZ�#m >?@bB�K�BhK�>A<?6G�`>?6)<AB�K¬�
·�@)BªLGMi<A>TK�:i¼1>?@)B=0)BC<?»�6GK�: O BI>�M�¶l� ÍlÛ Ê=Ê ÛEÔ 0Ö¹¸»)�ªÛ9ºoMiL�:�6)>TK"¹ZÀ#BoÚ(Â Ê9Ë LÌ�d¶r:E: Ë <�Mi>A@)BC<(6 O ¹�¼�:=<?º
Í BI×)�¬BIL)>�¼�:=<->?@)BáK�6)H%K�>?<A6G�¬>A6)<?B�KTÔ�Hb6)>^>A@)¹ZK�ºoMC79HGBdÀ�6)B�>A:\5�Mi¶ÁM=�¬>A¹Z��¼�:=<?BI»=<?:�6 O À�K">TMi<�KxÍ�>?@)BI7\Ã�BC<?B
O :�>(K�6)Hb>?<TM��¬>?BfÀ¢ÔT��·�@bB10%BI<?»=6%K�: O BC>�Mi¶l�àÍaÛ Ê=Ê ÛvÔ�ºÆMiLGK-�¬BC<A>TMi¹ O ¶r7wÀ#: O :=>�<A6)¶rB(:=6b>�>?@GM�>^>A@)B�:�6)>?BI<
LGM�<?>TK�:i¼���Â#½hMi<ABhÀ#:=º9¹ O Mi>AB�À9H#7wMªÀ#¹ZK">?6)<AH¢BfÀ\M O À\>A¹ZÀ)M�¶r¶¸79K"@)<?B�ÀbÀ#B�ÀÄÀ�¹ZK Ë �

FÕK"LGB��¬6)¶ÁMi>?¹¸ÜEB9K"7 O >?@bB�K�¹ÁK¥:�¼->?@)BfK�Bo�¬: O K�¹ÁÀ#BC<�Mi>?¹¸: O K(º9¹r»�@#>�H¢Bw>?@GM�>ª��Â#½¿¼�:�<?º9BfÀßMo»EM=K"BC:=6%K¬D
Ã�BI¶r¶�Åaº9¹¸×#B�À�À�¹ZK Ë M O ÀÝM;�Ä¹r¶ Ë 7;8âMC7EÅl¶¸¹ Ë B9@%Mi¶r:;¹ O >A@)B\¾G<�K�>ª@GMi¶�¼�:�¼hM µ 6)H)H)¶¸Bo>?¹rºwBE�	��@)BIº9¹Z�CM�¶
B O <A¹Z�T@)º9B O >-L)<?:��¬BIB�À#B�Àß¹ O MÝãTÀ�¹ZK Ë 7bä\Ã�MC7;Ü#¹ÁM\<A:=>TM�>?¹¸: O M�¶�º9¹r×�¹ O »bDÈ»EM�¶ZM��¬>?¹Á�¿¼�:=6 O >TM�¹ O K`D�M O Àâ>A@)B
:��C�CM�K�¹¸: O M�¶�K"6)LGBC< O :iÜ�M9Ã�¹ O ÀÈ� 3-ÜEBC<->?¹¸º9BED)>A@)Bd»EM�KxK"6)L)L)¶¸7Ä<�M O K�@):�<?>(K":\>A@)Bd:=6b>?BC<(À�¹ZK Ë K�>A:=L)LGB�À
¼�:=<Aº9¹ O »àK�>�Mi<TK`� F�ÀbÀ#¹r>A¹r: O Mi¶r¶¸7ED^>A@)B;K?M�>?BC¶¸¶r¹¸>?B�»EM�¶ZM�×#¹¸B�K¬D-B�K�LGB��¬¹ÁMi¶¸¶r73��Â�Û#D�HGBC»ÇM O >A:ÝºoM Ë BÄ>?@bBC¹r<
À#7 O Miºw¹Z�CM�¶§Lb<?B�K"B O �¬Bd¼�BC¶r>ID�M�À)À#¹ O »;K�>?BI¶r¶ZM�<dK">?<?BfMiºoKhM O Àâ>?¹ÁÀ)Mi¶¸¶r7;À#¹ÁK�>A6)<?H)¹ O »�>?@bBoK�>�Mi<TK�>A@GMi>dÃ�BC<?B
Mi¶¸<?B�M�À#7ÝLb<?B�K"B O >I���Ä:=<AB�º9B�M=K"6)<?BIº9B O >TK�:�¼áK�>?BI¶r¶ZM�< Ë ¹ O BCºoMi>A¹Z�CK�¹ O >?@)B�:=6)>ABC<oÀ#¹ÁK Ë :i¼á��Â#½;Mi<AB
<?BfÞv6)¹¸<?B�Àª>?:wK�BC>A>?¶rB�>?@)¹ÁK�Þv6)BfK�>?¹¸: O �

8ßBª>?@%M O Ë ! ��5^6b@GMi>A@GM Ë 6)<?>�M�M O À ! ��éT����@):=¹�¼�:=<�Lb<?:�Ü#¹ÁÀ#¹ O »Ä��Â�½9¹rºoM�»=Bdº9:ÇK?M�¹Z�ªÀ)Mi>�M#� ! �
%����E>?BI>TK�: O L)<A:iÜ�¹ZÀ�B�À HG:�>?@à>?@)BÆç^F 3 !§µ 3�·�L)<?:�»=<�Miº M O ÀßÜ�Mi¶¸6GMiH)¶¸BoM=À�Ü#¹Á�¬BE�Ä�G��3-BC7;L)<?:�Ü�¹ZÀ#B�À
¼�BCB�À�HGM=� Ë :i¼�¹ O B�K�>A¹rºoM�H)¶rB�Ã�:=<A>?@2�(�G�2�-�ÈM O À � �ÈFh�È�â�GM�� Ë O :�Ã�¶rB�À�»=BdK"6)L)LG:=<A>�¼�<?:=º >A@)B ��M�>?¹¸: O M�¶
���¬¹¸B O �¬BªM O ÀâJ O »�¹ O BCBI<?¹ O » � B�K"B�Mi<���@à��:=6 O �¬¹r¶�:i¼���M O M�À)M#��·�@)¹ÁKxÃ�:�< Ë Ã1M=K�K"6)L)LG:=<A>?B�ÀâH�7�»=<�M O >
F � Å Ê -,+ 
 É � Ê ½TÅ"F ¼�<A:=º �EL%M=�¬Bh·2BC¶rB�KA�¬:=LGBd���¬¹¸B O �¬B¥é O K�>?¹¸>?6)>ABE�



� ½ ( �

³ ��� � ³ ��� ´ � °

F^6GÀ�:=6)æCBÇD �)�rD�'Ó·�¹ O K"¶rBC7ÇD %��)�â�2½IÏ,+.(#DÌF � F4'xFhD¢½	
)D�
EÂ

%�¹ ObO BC7ED �)�¸D�' ·�<ABCºoMi¹ O BED=�G�E½IÏ�- +ED)5�Mi¶ZM��¬>?¹Á��ç^7 O Miº9¹Á�CK¬DEÍ ! <A¹ O �`BC>?: O � O ¹rÜEBC<�K�¹¸>�7 ! <AB�K?K	� ! <A¹ O �¬BI>?: O Ô

%�¶ZM�¹r<ID#8�� ! �¸D 5�¹r<�K�@ O BC<CD � � ! �rD�' ��@bBCÜ�Mi¶r¹¸BC<CD � �GFh�È½CÏ -=Û�DÈF^L �)DGÛ É 
bD É�Ê

%�<?BfK�:=¶¸¹ O D 0��rD 5�B O)O ¹Á�¬6)>?>ID � �È�-�rD �=<C�rD�'X5�Mi< O BC>?>IDGç�� � �2½IÏ=Ï�Ï#DÌF^L �)D É ½ Ê DÖ½ Ê 


%�<?:�Ã O DÇ·��#�â�¸D�0)BC<A»=6GK": O D µ ���-�rD#�Eºw¹r>?@²D=J��rD 5¥¹¸º�Hb¶rBED � �EF��¸Dv�EÃ�BC¹r»ÇMi<A>CD�F�� � �rD � B O æI¹ O ¹aD=F��¸D � ¹Z�T@2D
� �G�â�¸D ' � M O À#B O %�BI<?»)DGçh�GF��)Û Ê=Ê Â�DÈF-L �)D É Ï�Û#D � ½�+

��B O D � �GÛ Ê�Ê Â�DÈF^L �)D É Ï�½=D
½CÛ

��B O D � �GÛ Ê�Ê Â�DÈF^L �)D É Ï�½=D � É

��@)B O D %��rDG�E>?:�6)»=@�>?: O DÈ�-�rDG�Eº9¹¸>?@2D�F��¸D!�^:�º9:=>A:)D�F��rD ! ¹rBC<ID �)� � �rD���M ObO 7ED %��rDbé ÜEBIæC¹Z�=D * �rD���:=< Ë D)çh�
5��¸DÈF O À#BC<�K�: O D �)�GJ��rDÌF O)O ¹ZK¬D �)�¸D�%�<?¹ O Ë ºÆM O D �)�rD2��K?MiH%Mi¶lDÌéT�rD�0)6 Ë 6)»=¹¸>TM�DÈ�â�¸D µ ¹ O ÀbK�¶rBI7ED � �rD
� 6)L)>?: O D � �¸D�'¨�Ä6 O)O D �)�GF��GÛ Ê=Ê ½�DÈF-L �)D É=É Â#D
½ -�


��@):�¹lD ! �GéT�¸D¢5-6)@GM�>?@GM Ë 6)<A>TM�D ! �rD�' �=:�@ O K">?: O D85d� � �bÛ Ê=Ê Û#DÌF �)D2½CÛ�
)DÌÂ#½ Ê

��:=6b<?>?BfMi62D2�G�2½CÏ�Ï�(�DÈF^L �#�GDÈ½ Ê Â#DÌÂ�(�Â

ç^B ObO B¬¼�BC¶ÁÀÈD)�â�¸D ' 5�6 O >?@²DGç��2½CÏ -#½=DÌF �)D�- (#DGÏ�-�Ï

ç^6)<A<?BC¶¸¶lD ! � � �rD µ Mi<?<A¹ZK`D)8��)J��rD�' ! <A¹r>���@)BI>CD¢�-� �)�GÛ Ê=Ê 
)DÌF �)DÈ½IÛ�-#DÌÛ�( Ê

J�»=»�B O D�3�� �)�rD � 7 O À#B O Å %�BC¶¸¶lD�ç��¸D�' ��M O À)Mi»�BEDÌF�� � �2½CÏ (=Û#DÌF^L �)D2½IÂ�(�D + 
 -

J�Ü�M O K`D8���)8��¸D#83¹¸¶ Ë ¹ O K": O DG�â�GéT�rDG5-6)@GMi>A@GM Ë 6)<A>TM#D ! �rDG5-<?BCHGBC¶aDGJ���5d�¸D�' � :=»�>CD2�G�È�G�GÛ Ê�Ê=Ê D2F^L �)D
É 
 Ê D � Ï

0)BC<?»�6GK�: O DGF����â� ���rD�él<?Ã�¹ O D)�â� �)�¸D)élHGMi>�M#D � �bF��rD � BCÃ�¹ÁK¬D¢5h� 0��rD '�·ÖM O Ü�¹r<ID ��� � ��Û Ê=Ê Û#DÌF �)DG½CÛ�
)D
½�
 É Û

0)<?BCBfÀ#ºoM O Dv8�� � �¸D�'¨��M�À#:=<ABED�%�� 0��2½IÏ=Ï Ê DÌF^L �)DGÂ�( É D
½ - (

5-:=>A>?B�K"ºoM O DG�G�G·��rD µ 6 O >ABC<CD �)� µ �rD ' %�:E: O 7�M�K?Mi¹¸>CD � �bÛ Ê�Ê Û#D²� � � F(�GD�Â=Â,+ÇDÈÂ�


5-:�ÜEBC< O M�>?:bD 0��¸D)��MC7EBC<CD � �¸D#8�M=À)K"¶rBC7ED �)�rDG5�M�<TÀ O BC<CD �)� ! �rD�83¹r¶¸¶rºoM O D %��rD µ MC7�M�K�@)¹aD)J��rD��^6b¹ O)O Db·��rD
�E>TM�À#BC¶lD �)�¸D ' � M Ë BED¢5h�GÛ Ê�Ê 
bD2F^L �)D ( Ê +ÇD8( -�-



� ½�+ �

5-<?¹¸¶r¶rºÆMi¹r<ID��-� �)�rD � M�6)BC<ID�·�� � �¸DÖ8;:=<?>A@)BC7ED�5h�rD 0GMiHGBC<ID��G���â�¸D 0)<?BCB�À�ºoM O D28�� � �rD���M=À#:�<?BED %��
0��rDÌF �?@GM�<CDÌJ��GFh�rD %�Mi6)º�D�8��ÈFh�rD µ :�¶r>?æIºoM O D �)�ÈFh�rD � 7 O À)K¬D
�-� � �rD83 7 �-BC¹r¶aD)J�� �)�¸D �=<I�rD�'
�E>?BC>�K�: O D ! � %��2½IÏ=Ï�(�DÈF �)D2½=½CÛ�DÖ½IÏ,+ É

µ MC7�Ã�:E:�ÀÈDÌ�â�)Û Ê=Ê ½�DÈ� � � Fx�%D)Â=Û É D
½CÂ ( É

µ :�À#»�BED ! �)8��¸D�' 5�B O)O ¹Z�¬6)>A>CD � �G�-�2½CÏ�-�Û#D2F �)D -,+ÇDÈÛ (�


µ :�¶r>?æIºoM O D �)�#Fh�rD %�6)<A<?:�Ã-K¬DG�-� �)�rD)��M=K"BC<?>�M O :bD¢�G�¸D µ B�K�>ABC<CD �)� �)�rD�·2<TMi6b»=BC<ID �)��·��rDE8�Mi>TK": O DGFh�E�â�rD
'¨8ß:�<?>?@bBC7ED¢5h�2½IÏ=Ï É D ! F(� ! DÈ½ Ê +ED
½ Ê ( É

µ 6G�T@)<�M#D �)� ! �rDE¹ O ·�@)B(5-¶r:�H)6)¶ZM�<^��¶¸6GK�>ABC<�ÅA5�Mi¶ZM�×#79��: O)O B��`>?¹r: O ÍlF(� ! ��: O ¼�BC<?B O �¬Bx�ÇBC<?¹¸B�K � :=¶a�,
 -vÔ�D
B�ÀÈ�È5h� µ �¢�Çº9¹r>A@oM O À �)� ! ��%�<A:�À#¹rBEDG��M O 0)<TM O �¬¹ZKA�¬: ��F�K">?<A: O �È�E:���� ! M=�=�¸D 
ÇÛ Ê

µ 6)<A¶rBC7EÅ&5¥BI¶r¶rBI<CD�ç��¸D#�Ä:�<?<A¹ZK�: O D µ � � �rD µ M�<TÀ#¹ O »)D ! �¸D ' �EM=�¬:�H#7ÇD¢5h��Û Ê=Ê 
)DbF^L �)D�M=�C�`BCL)>?BfÀ8"EM=K">?<A: ?CLb@
Ê 
 Ê -#½IÂ,+

���i<A»=B O K�B O D�%�� � �)Û Ê=Ê�Ê D2F '(F�DbÂ�(�Â#DÌÏ�
 +

5�:=>A: O BCÜ�M�DÈJ��rD 0Ö¶r7 O)O Db�=�rDG��@)¹ZM�L)L)¹ O ¹lDÈ�-�¸D 'X��Mi>A>?BC6%�C�¬¹lD 0��GÛ Ê=Ê Û#DÌ� � � F(�GD)Â�Â�(#D -,+fÏ

��M=�IF^<?>A@#6)<ID � �GF��¸D¢��:�6)<?>AB�Mi62D2�G�¸D ' µ :=¶r>AæCºoM O D �)�GF��GÛ Ê�Ê Â#DÌF^L �)D É -=Û�D8( -=Ï

��Mi¶¸¹ O ¹¸BED)5h�rD µ M�<?>?ºÆM O)O Dbç�� µ �¸D¢��¶ZMC7�>?: O DGç��Gç��¸D '¨��M�>?@)BIÃ-K¬D25�� �)�2½IÏ=Ï�Â#DÌF^L �)D 
b½CÂ�D8(�Â=Â

�Ä:=<A<?¹ÁK�: O D µ � � �¸D µ Mi<�À#¹ O »bD ! �¸D ! BC<?<ABC>?>ID 5¿�¸D�' µ 6b<?¶rBI7vÅ&5�BC¶r¶¸BC<CDEçh�GÛ Ê=Ê 
)DÌF^L �)D�( Ê Â#D -,+

3-BC7EDb�â�È�G�rDbÛ Ê=Ê�Ê DÌF^L �)D É 
EÛ#D � Û É

� M=�¬¹ O BED � �2½CÏ�Ï#½�DÈF �)D2½ Ê ½�D8- ( É

� BCB�ÀÈD � �È5��¸D µ Mi<A<?¹ÁK¬DÈ5h� � � µ �rD ' µ M�<?<A¹ZK¬D)8��bJ��2½CÏ=Ï�
)D2F �)DÈ½ Ê +ED É=É�É

� ¹Z�T@2D � �Ì�â�rDÌ�Ä¹r»=@bBC¶r¶aD85d� �)�rD�' �^BC¹¸¶r¶lD �)�Ìç���½IÏ=Ï (#DÖ¹ O 0):=<AºoMi>A¹r: O :i¼1>?@)Bª5�Mi¶ZM��¬>?¹Á� µ Mi¶¸:)D2é O K"¹ZÀ#B
M O À 3^6b>(ÍlFx� ! ��: O ¼�BI<?B O �`B¿�ÇBC<?¹¸B�K¬D � :�¶
Ï=ÛEÔ�B�ÀÌ� µ �G�Ä:�<?<?¹ÁK�: O 'XFh�¢��M�<TM��?B�À�¹ O ¹aD É 
 


��M O À)Mi»�BEDÌF��È½IÏ�-,+ÇD2F �)DbÏ=Â#D (#½ Ê

���CM O)O M�L)¹rB��`:)DGJ��rDG����@ O BC¹ZÀ�BC<CD � �¸D ' 0)BC<A<TM�<TM#DGFh�GÛ Ê=Ê Â#DÌF^L �)D É -=Ï�DÈÂ É
���T@)¶rBI»=BC¶aD#çh� �)�rD�0Ö¹ O Ë HGBC¹ O BC<ID#çh� ! �rD�'Óç�MCÜ#¹ÁK¬Db�â�2½CÏ=Ï -#DÌF^L �)D É�Ê=Ê D É Û É

���T@ O BC¹ÁÀ#BC<ID � �rD�0)BC<A<TM�<TM#DGFh�rD ��Mi>�Mi<�M��TM O D ! �¸D�' 3-ºª6 Ë Mi¹lD 5d�GÛ Ê�Ê Û�DÈF^L �)D É +Ç½=DÌÂ Ê

�EB�M�<?¶¸BED � �¸D)¹ O ·�@)BhJ�ÜE:=¶r6b>?¹r: O :i¼15�M�¶ZM�×#¹¸B�K�M O ÀÄ�E>ABC¶r¶ÁMi< ! :�L)6)¶ÁMi>?¹¸: O K`D)B�ÀÈ��%��b�â�)·�¹ O K�¶rBI7)' � ��%��
� Mi<TK": O Í
�^BCÃ µ MCÜEB O � ��M�¶rB � O ¹rÜÌ��3-HGK¬��ÔTDGÛ�½CÏ



� ½ - �

�EB�M�<?¶¸BED � �¸D�' ��M�<?»=B O >ID)8�� � �)8��2½CÏ,+fÛ#D2F-L �)DÈ½�+�Â#DÌÛ É

�EB�M�<?¶¸BED � �¸D�' * ¹ ObO D � �Ì½CÏ +�-#D²F^L �)D)Û�Û É DÈÂ É +

�E¹¸¶#7Ñ�T@)B O Ë :)D 3h� 5d�rD�%�6)<AB O Ë :�ÜÌD#Fh� ���¸D ' � ¶ZM=K"7#6 Ë D � � � �È½IÏ=Ï -#D2F '(F�D�Â�Â,+EDÌÂ�
ÇÏ

�E>�M O B Ë D�5d� * �rD ' 5�Mi< O MCÜ#¹Á��@2D ! �G�â�2½IÏ=Ï�-�DÈF-L �)D É�Ê Â#D � ½CÂ�½

�E>ABC>TK": O D ! ��%��2½CÏ�- +ED ! Fx� ! DGÏ�Ï#D2½IÏ#½

·�¹ O K�¶rBI7ED %��b�â�2½CÏ,+ É DÌF^L �)D2½IÏ,+ED
½ É Ï

·2:EK�¹aDG�â�2½CÏ -�-#DÌF '(F�DÌ½CÏ,+ÇDÈÂ�Â

Ü�M O À#B O %�BC<A»=@2D#�%�=Û Ê=Ê=Ê D�·�@)B^5�Mi¶ÁMi×�¹rB�K2:i¼Ì>A@)B � :��CM�¶È5-<?:�6)LÄÍ"��MiºªH)<?¹ÁÀ#»=B �Ö��MiºªH)<?¹ÁÀ#»=B � O ¹rÜEBC<�K�¹r>"7
! <AB�K?KTÔ

Ü�M O À#B O %�BC<?»�@2D¢�%�2½CÏ�(�Ï#D2F-L �#�GDÈ½IÏ#D
½�
 É

Ü�M O À#BI< 5�<?6b¹r>CD ! ���-�
½CÏ -=Ï�D�¹ O ·�@)Bá�Ä¹r¶ Ë 7ª8âMC7�M=K�M\5�Mi¶ZM�×#7ÇD¢B�ÀÌ�È5��25-¹r¶¸º9:=<ABED)éT� � ��5�¹ O »)DÌM O À
! �È�-�)Ü�M O À#BC<A5�<?6)¹¸>(Í���M�6)ÜEBC< O 7 �§5-B O BIÜ=M)3-HGK�BI<?Ü�Mi>A:=<?7GÔTDGÂ�Â#½

83@)¹¸>?º9:�<?BED %��rD µ BC7EBC<ID�é��¸D 'X��M=K�BI<?>TM O :)D2�G�2½IÏ=Ï=Ï�D ! F(� ! D2½=½=½�D2½ É�É Ï

837bK�BED � � 0��È5h�¸D�' 5-¹r¶¸º9:=<ABED)5��2½IÏ=Ï É DÌF �)DÈ½�½ Ê DÌÛ,+ +E½

8;:=<?>A@)BC7EDÈ5h�2½IÏ=Ï�
bDÈF-L �)DGÏ É D2½ Ê +

8;:=<?>A@)BC7EDÈ5h�¸D)ç^:�<?ºoM O D�%��rD ' �=: O B�K¬D � �GF��2½IÏ=Ï (#DÌF �)D2½=½IÛ#DÌÏ�
 -

8;:=<?>A@)BC7EDÈ5h�2½IÏ=Ï�-�D ! Fx� ! D2½=½ Ê D -�- -

8;:=<?>A@)BC7EDÈ5h�¸D)��Mi>ABC:)DG�â�¸D)F^¶¸: O K":iÅA5�Mi<T�Ç�� M#D �)�rD '¨J�K�L%M)NO M#D
F�� � �GÛ Ê=Ê 
)D ! Fx� ! DÈ½�½ (#DÌÛ=Ï É

837bK�BED � � 0��È5h�¸D�' 5-¹r¶¸º9:=<ABED)5��2½IÏ=Ï É DÌF �)DÈ½�½ Ê DÌÛ,+ +E½

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



�
½CÏ�

��� ���� �	� 
�� ��
 � �
 ��

�
 �� �
 � � � �� �� �� ��� �� � � �� ��� � �� ! " � � � ��
 � � # $ � %� � � & � '�( ) �� � � * + ,- . # /10 � % # -

2 � �� � 34 �5 � � 5 � 
 6� 7 38�9 5 7 38 9 5 7 
 ��9 � � � � $ � � �� : � ( 
 �� 6

" ( � ;< �= ==	> �? �@ ?A B ; < < � = < < � < = @C @ ;� ;D ?C ;E � = ? F ;	G @ < ;� = BE

" ( � ;@ �= ==	> �? �@ � < D A = @ A �C � ? �A = � � D ;� ;D ?C ;E D � = F ;	G @C ;� = BE

" ( � ; = �= ==	> �? �@ ? = D ; < ;� ? �A � ; = @ D ; ;� ;D ?C ;E � ?A F ;	G @C ;� = BE

�
 ; � �= ==	> �? �@ BD B ; D B� � D < � D C ? =A ;� ;< ; � D < =C F ;	G @ ; ;�C =

�
 ;D �= ==	> �? �@ =C ? = D�	� D ? � ? C B< @ ;� ;= @ @ A � ; ; ? F ;	G = ; ;�C ?

�
 ;< �= ==	> �? �@ @ D � = � = � B � @ � = C C B � ;� ;A = ; B � < <C F ;	G =C ;�C ;

�
 ;@ �C ;C > �? �@ DA @ ; ��	� ; < � ; C C C @ ;� � ;@ ? B = DA F ;	G DA ;�C <

�
 ;= �= ==	> �? �@ < = � ; � < � � @ � @ = < D D ;� ;C ; = � < D < F ;	G @C ;� = ?

�
 ;C �= ==	> �? �@ < ;A ; ��	� = ? � < C ? =A ;� ;= ; B B < B � F ;	G � ? ;� = ?

�
 ; B �C ;C > �? �@ � ; = ; < �A D �C = A B � ;� @ < D = B = = ; F ;	G � � ;�C <

�
 � � �= ==	> �? �@ � = < ; = � B < � ? C @ < � ;� �@ < ; ; C < � F ;	G D @ ;� = ?

E 4 � � � & �� � H � ( � IJ � �6�� K� �� � ( ) )� 6 �� *� �� �� �
 � � � � � �
 � 6 � & � � L( � 
 � � �NM �

� ��� � � � &� � � � � 5 � � 5 � 
 � � � 5 � � 6 ��( � � � � ( ) ��
 � � 5 � � 5 ( � � � ��
 5 � ��
 � 6 6 � � 8 �� � )� � �M � 
 6 � 6 � � � � 
 5 � � * ;� B B - 9 5 �

! �  � � � &� � � � � 5 � � 5 � 
 � � � 5 � � 6 �( � ��
 � &� 9 � � 
 � � * � &� � 8 M> � & � � � �> �9 9 ��9 � � � �� *� � � �9 &� � � 5 � � �� � )� � �M �



� Û Ê �

·
MiH)¶¸BhÛ#�+F^H)6 O À)M O �`B�ç-¹ZK�>A<?¹¸H)6)>?¹¸: O K

< � ? µ @ 3-6)> é O Ê ½ é O Ê Û é O Ê Â é O Ê 
 é O Ê=É é O Ê ( é O Ê + é O ½=½ �E6)º

Å Û#�¸½ É Ê � Ê=Ê�Ê Ê � Ê=Ê=É Ê � Ê=Ê=É Ê � Ê�Ê=Ê Ê � Ê=Ê�Ê Ê � Ê�Ê=Ê Ê � Ê=Ê�Ê Ê � Ê=Ê=Ê Ê � Ê�Ê Â Ê � Ê=Ê ½
Å Û#� Ê=É Ê � Ê=Ê�Ê Ê � Ê=Ê 
 Ê � Ê=Ê 
 Ê � Ê�Ê=Ê Ê � Ê=Ê Â Ê � Ê�Ê=Ê Ê � Ê=Ê�Ê Ê � Ê=Ê Û Ê � Ê�Ê Â Ê � Ê=Ê ½
Å�½=� Ï É Ê � Ê=Ê�Ê Ê � Ê=Ê Û Ê � Ê=Ê ( Ê � Ê�Ê=Ê Ê � Ê=Ê ( Ê � Ê�Ê=Ê Ê � Ê=Ê�Ê Ê � Ê=Ê=Ê Ê � Ê�Ê Â Ê � Ê=Ê ½
Å�½=� - É Ê � Ê=Ê�Ê Ê � Ê=Ê ½ Ê � Ê=Ê ( Ê � Ê�Ê=Ê Ê � Ê=Ê Ï Ê � Ê�Ê=Ê Ê � Ê=Ê�Ê Ê � Ê=Ê=Ê Ê � Ê�Ê Â Ê � Ê=Ê ½
Å�½=� + É Ê � Ê=Ê�Ê Ê � Ê=Ê Û Ê � Ê=Ê=É Ê � Ê�Ê Û Ê � Ê=Ê Ï Ê � Ê�Ê=Ê Ê � Ê=Ê�Ê Ê � Ê=Ê=Ê Ê � Ê�Ê Â Ê � Ê=Ê ½
Å�½=� ( É Ê � Ê=Ê�Ê Ê � Ê=Ê Û Ê � Ê=Ê ( Ê � Ê�Ê Û Ê � Ê=Ê ( Ê � Ê�Ê=Ê Ê � Ê=Ê�Ê Ê � Ê=Ê=Ê Ê � Ê�Ê Â Ê � Ê=Ê ½
Å�½=� É=É Ê � Ê=Ê 
 Ê � Ê=Ê Û Ê � Ê=Ê Û Ê � Ê�Ê=Ê Ê � Ê=Ê Â Ê � Ê�Ê Â Ê � Ê=Ê�Ê Ê � Ê=Ê Â Ê � Ê�Ê Û Ê � Ê=Ê ½
Å�½=� 
 É Ê � Ê=Ê�Ê Ê � Ê=Ê + Ê � Ê=Ê=É Ê � Ê�Ê=Ê Ê � Ê=Ê Ï Ê � Ê�Ê Â Ê � Ê=Ê 
 Ê � Ê=Ê Â Ê � Ê�Ê + Ê � Ê=Ê 

Å�½=� Â É Ê � Ê=Ê Â Ê � Ê=Ê Â Ê � Ê=Ê 
 Ê � Ê�Ê=Ê Ê � Ê Û�½ Ê � Ê�Ê=Ê Ê � Ê=Ê 
 Ê � Ê=Ê=Ê Ê � Ê�Ê + Ê � Ê=Ê 

Å�½=� Û É Ê � Ê=Ê Â Ê � Ê=Ê 
 Ê � Ê ½ Ê Ê � Ê�Ê=Ê Ê � Ê ½ É Ê � Ê�Ê=Ê Ê � Ê=Ê�Ê Ê � Ê=Ê Û Ê � Ê�Ê - Ê � Ê=Ê Â
Å�½=�¸½ É Ê � Ê=Ê�É Ê � Ê ½�+ Ê � Ê Û#½ Ê � Ê�Ê 
 Ê � Ê=Ê Ï Ê � Ê�Ê Â Ê � Ê=Ê Û Ê � Ê ½CÛ Ê � Ê ½�
 Ê � Ê=Ê +
Å�½=� Ê=É Ê � Ê ½ Ê Ê � Ê ½�
 Ê � Ê Û É Ê � Ê�Ê ( Ê � Ê ½IÂ Ê � Ê�Ê ( Ê � Ê=Ê Û Ê � Ê ½ Ê Ê � Ê ½ ( Ê � Ê=Ê -
Å Ê � Ï É Ê � Ê ½ É Ê � Ê Û=Â Ê � Ê Â=Ï Ê � Ê ½�
 Ê � Ê Û Ê Ê � Ê ½ É Ê � Ê=Ê Û Ê � Ê ½=½ Ê � Ê Û=Â Ê � Ê ½IÛ
Å Ê � - É Ê � Ê Û�Â Ê � Ê Â É Ê � Ê=É ½ Ê � Ê ½CÏ Ê � Ê Û + Ê � Ê�Ê=Ê Ê � Ê=Ê Û Ê � Ê ½ ( Ê � Ê 
 - Ê � Ê ½ (
Å Ê � + É Ê � Ê 
 ( Ê � Ê - É Ê � Ê (,+ Ê � Ê 
�
 Ê � Ê Â + Ê � Ê Û=Û Ê � Ê=Ê Ï Ê � Ê Û�- Ê � Ê�É 
 Ê � Ê Â Ê
Å Ê � ( É Ê � Ê Ï ( Ê �¸½ Ê + Ê �¸½=½CÏ Ê � Ê�É 
 Ê � Ê (�
 Ê � Ê ½CÏ Ê � Ê ½�+ Ê � Ê 
EÏ Ê � Ê Ï=Û Ê � Ê 
 +
Å Ê � É=É Ê �r½ Ê�É Ê �¸½=½ ( Ê �¸½=½ - Ê � Ê (=Ï Ê � Ê -�Û Ê � Ê Â�
 Ê � Ê Â Ê Ê � Ê 
 ( Ê �r½IÂ�
 Ê � Ê=É -
Å Ê � 
 É Ê �r½=½IÏ Ê �¸½�
EÂ Ê �¸½CÛ�
 Ê � Ê -,+ Ê �¸½CÛ�
 Ê � Ê (�- Ê � Ê +fÛ Ê � Ê -#½ Ê �r½IÛ Ê Ê � Ê -�Ï
Å Ê � Â É Ê �r½�+fÏ Ê �¸½ É Û Ê �¸½CÛ�- Ê �r½�½ - Ê �¸½CÂ�Â Ê �r½IÛ�
 Ê � Ê Ï�Û Ê �¸½=½=½ Ê �r½	
)½ Ê �¸½=½IÛ
Å Ê � Û É Ê �r½ - Ê Ê �¸½=½CÏ Ê � Ê Ï=Ï Ê �r½ É ½ Ê �¸½CÂ�Â Ê �r½IÛ#½ Ê � Ê Ï - Ê �¸½=½=½ Ê �r½IÛ=Â Ê �¸½=½IÂ
Å Ê �¸½ É Ê �r½�
 ( Ê � Ê Ï=Â Ê � Ê +�- Ê �r½IÂ�( Ê �¸½CÂ Ê Ê �r½IÂ É Ê �r½CÛ�Â Ê �¸½CÛ=Û Ê � Ê + 
 Ê �¸½=½IÏ
Å Ê � Ê=É Ê � Ê 
 + Ê � Ê 
 + Ê � Ê=É Û Ê �r½ É 
 Ê � Ê Ï�
 Ê �r½�½�+ Ê �r½�
 
 Ê �¸½=½CÛ Ê � Ê 
EÏ Ê �¸½=½ (
Ê � Ê=É Ê � Ê ½IÏ Ê � Ê ½�
 Ê � Ê Û#½ Ê �r½�½�+ Ê � Ê 
b½ Ê �ÑÛ Ê=Ê Ê �r½CÏ ( Ê �¸½ (�- Ê � Ê 
 É Ê �¸½CÂ -
Ê �¸½ É Ê � Ê=Ê Û Ê � Ê=Ê 
 Ê � Ê=Ê Â Ê � Ê ½ - Ê � Ê ½ Ê Ê � Ê -=Ï Ê �r½=½ Ê Ê � Ê +�+ Ê � Ê ½ Ê Ê � Ê ( (
Ê � Û É Ê � Ê=Ê�Ê Ê � Ê=Ê ½ Ê � Ê=Ê ½ Ê � Ê�Ê 
 Ê � Ê=Ê Û Ê � Ê Û=Ï Ê � Ê=É Û Ê � Ê Û�( Ê � Ê�Ê - Ê � Ê Û�Ï
Ê � Â É Ê � Ê=Ê�Ê Ê � Ê=Ê=Ê Ê � Ê=Ê=Ê Ê � Ê�Ê ½ Ê � Ê=Ê�Ê Ê � Ê�Ê ( Ê � Ê Û ( Ê � Ê=Ê - Ê � Ê�Ê 
 Ê � Ê ½IÂ
Ê � 
 É Ê � Ê=Ê�Ê Ê � Ê=Ê ½ Ê � Ê=Ê=Ê Ê � Ê�Ê=Ê Ê � Ê=Ê Û Ê � Ê�Ê ( Ê � Ê ½	
 Ê � Ê=Ê 
 Ê � Ê�Ê 
 Ê � Ê=Ê +



� Û#½ �



� Û=Û �

0Ö¹¸»)��½�� � ! <A:=»=<�MiºX¾GBC¶ÁÀx¶r:��IMi>?¹¸: O K�M�<?B�K�6)LGBC<A¹rº9LG:EK"B�À�: O ��Â#½�¹ÁK�:=Lb@):=>AB�K�H#7 µ :�À#»=B4'/5¥B O)O ¹Z�`6)>?>
Í?½IÏ�-�ÛvÔTDE¶ÁMiHGBC¶r¶¸B�ÀxH�7(:=6)<p¹ O >?BC< O Mi¶bé"ç��=·�@bB�>?@b<?BCBhã?:=6b>Tä^¾GBC¶ÁÀ)K�@%MiL)LGB O >?:�HGB�»�¶r:=Hb6)¶ZM�<��¬¶r6%K�>?BI<È¾GBC¶ZÀbK
Í Ã�¹¸>?@(>?@bB��`¶r6GK">?BC<²K�6)H)>A<TM��¬>?B�ÀGÔÌM O À�>?@bB��`¶r6GK">?BC< O Miº9BfKÈMi<AB�¹ O LGMi<AB O >?@)B�K"B�K¬�
é"K�:�L)@):�>?B�KÈ¼�:=< )�� B Û É D
Û�
bD�M O À O BfMi<�Å O 6G�¬¶rBfMi<dÛ�½9ºoMi»oLGBC<ªKAÞv6GM�<?BoM�<T�CK"B��9M�<?BoK"@):�Ã O �;F <A:=6)»�@	»�6)B�KAKx¼�:=< )�� B Û,+o¹ÁK
K Ë BI>T�T@)B�ÀÈ� �x5(�3Û Ê=É ¹ZK�ºoM�< Ë B�À�H�7wM�À#:�>^¶¸:��CMi>AB�À9¹ O K"¹ZÀ#B�>?@)B ) B Û É ã�¾ O »=BC<�ä O :=<?>A@Ä:�¼�>?@)Bh��Â�½
O 6G�¬¶rBI6GK¬DbM O À���Â=Û�¹ZK�ºÆMi< Ë BfÀ�H#7ÆMdÀ#:=> �?6GK�>�>A:�>A@)B(¶rB¬¼�>�:i¼�>A@)Boã?¹ O ½=½Iä¿¶ÁMiHGBC¶l�



� Û=Â �

0Ö¹¸»)�dÛ�� � ç^BC<A¹rÜEB�À�MiH)6 O À)M O �`B9À#¹ÁK�>A<?¹rHb6)>?¹¸: O K^¼�:=<(B�M���@Ä¾%BC¶ZÀÈDÌBC×)�`BCL)>�>A@GMi>(>?@bB�:�6)>?BC<-¾GBC¶ZÀbK¥@%MfÜEB
HGBCB O MCÜEBC<TM�»=B�ÀÌ��J§M���@�À#¹ÁK�>A<?¹rHb6)>?¹¸: O @GM�K�HGBCB O\O :=<?ºÆMi¶r¹ÁK�B�ÀwK�:ª>?@GM�>�>?@)B O 6)º�HGBC<�K�¹ O Mi¶¸¶2H)¹ O K�K"6)ºoK
>?:h: O BÇD#H)¹ O K�Mi<?B Ê �r½�À#BC×dÃ�¹ÁÀ#BED�M O ÀªB�M=�T@�ÜEBI<?>?¹Á�CMi¶b>?¹Z� Ë ºÆMi< Ë ¹ZK Ê �r½�� � MiHGBC¶ÁK�¼�:=<�B�M=�T@d¾GBC¶ZÀªMiLbL¢BfMi<
>?:(>A@)B�<?¹¸»=@�>CDEM�¶r: O »xÃ�¹¸>?@d>A@)B�¹ZK":=L)@):�>TM�¶¢BI¶r¶r¹¸LGK�B1K�BCºw¹�ÅaºoM��?:=<²Mi×�¹ZK�Ü�Mi¶¸6)B-M=KAK�:��¬¹ÁMi>?BfÀ¿Ã�¹¸>?@dB�M���@�¾GBI¶ZÀÈ�
F!º9¹r¶ÁÀ�M�H)6 O ÀbM O �¬Bh»=<�M=À#¹¸B O >�¹ÁK��¬¶rBfMi<?¶¸79K"BCB O �



� Û�
 �

0Ö¹¸»)�;Â#� � �ÄB�À#¹ÁM O M�H)6 O ÀbM O �¬B9¼�:�<�B�M���@ß¾%BC¶ZÀßLb¶r:=>A>?B�À�M=KªMÆ¼�6 O �`>?¹r: O :i¼-»EM�¶ZM��¬>?:��¬B O >A<?¹Z�ª<TM=À�¹r6GK`�
�Ä6)¶¸>?¹rLb¶rBoLG:=¹ O >TKoM�L)LGB�Mi<A¹ O » Mi>w: O B�<�M=À#¹¸6GK9¹ O À#¹Á�CMi>AB�K"BCLGMi<�Mi>AB�<?B�K"6)¶r>�K¿¼�:=<9¹ O À#¹¸Ü#¹ÁÀ#6GMi¶-8/0 ! ��Û
�T@)¹rLGK`� � B�K�6b¶r>TKÖ¼�<A:=º µ é?é2<?BC»�¹r: O K�¼�<A:=º %�¶ZMi¹¸<�BC>1Mi¶l�wÍ?½CÏ -=ÛEÔ�M O Àoç^B ObO B¬¼�BC¶ÁÀ ' 5�6 O >?@�Í?½IÏ�-�½iÔ�Mi<AB
Mi¶ÁK�:wK�@):�Ã O M=K-K?ÞE6GMi<AB�M O À\>A<?¹ÁM O »�¶rB�K`D#<?BfK�LGB��¬>A¹rÜEBC¶¸7E�



� Û É �

0Ö¹¸»)��
)� � F^æC¹rºª6)>A@GMi¶¸¶r7EÅ"MCÜ=BI<TMi»�B�À�K"6)<�¼aM��¬B�H)<A¹r»�@#> O B�K?K�L)<?:�¾G¶rB-¼�<?:=º BC¶¸¶r¹rLb>?¹Z�IMi¶�¹ZK�:�L)@):�>TMi¶È¾%>TK§>A:�>A@)B
��@):�¹)BC>pMi¶l�(ÍaÛ Ê=Ê ÛvÔpé ÅlH%M O À�¹¸ºoMi»�BE�
·�@)B�H)6b¶r»=B�¶r¹¸»=@�>ÖÃ1M=K�¾G>
Ã�¹r>A@ªM¥���BC<TK"¹Z�§ºw:�À#BC¶E:i¼Ì¹ O À#BC× # B ½ E (�D
B¬åÌB��¬>A¹rÜEB(<TM�À#¹r6%K¬D��

�
B Û=Â�
 E��� 
;Í B Ê � -,+ Ë LÌ�iÔTD2M O À�B¬åÌB��¬>?¹¸ÜEB : ÅlH%M O À�K"6)<�¼aM��¬B�Hb<?¹r»�@#> O B�KAK ) � B ½ ( E (

ºoM�»oMi<��CK�B�� 
C��·�@bB9À#¹ÁK Ë ¹ÁKxÀ�B�K?�¬<A¹rHGB�ÀÄÃ�¹¸>?@�M O BC×#LG: O B O >?¹ZM�¶�L)<?:�¾G¶rBd:�¼�K?�CM�¶rBd¶rB O »=>A@ � B ½ É�Ê ½ E��� (
Í B É � ( Ë LÌ�iÔ�M O ÀÄMd�¬B O >A<TMi¶ : C H%M O ÀoK�6b<�¼aM=�`BxHb<?¹r»�@#> O B�KAK )�� B ½�+ E (¿ºÆMi»ªMi<��CK�Bf� 
C� � BfK�¹ZÀ�6GMi¶ÁK§¼�<?:=º
>?@bB¿¾G>áMi<ABoK�@):�Ã O ¹ O >A@)Bª¶r:�Ã�BC<(LGM O BC¶a�o·�@)B�� 
 B�K">?¹rºÆMi>?:�<TK�M O ÀâÀ#Bf�¬:=º9LG:ÇK�¹r>A¹r: O >AB���@ O ¹ZÞE6)BªMi<AB
¼�6)¶¸¶r7wÀ#B�K?�`<?¹rHGB�À9¹ O ��M��CF^<A>?@�6)<CDG��:=6)<A>?B�M�62D�' µ :�¶r>AæCºoM O ÍaÛ Ê=Ê ÂvÔ��



� Û�( �

0Ö¹¸»)� É � � ·�@)B�ºwB�M=K"6)<?B�À��¬6)ºª6)¶ZM�>?¹¸ÜEB(K�6)<"¼aM=�¬BdHb<?¹r»�@#> O B�KAK^L)<?:�¾G¶rB�Í ¹ O K�¹ÁÀ#B (�
 Ê�Ê Mi<��CK�Bf�iÔ�»=¹¸ÜEB O ¹ O
Mi<AH)¹r>A<TM�<?7ßÙG6b×â6 O ¹¸>TK�L)¶¸6GK�>?@)B�M�K?K�6bº9B�ÀâBC×�>?<TM�LG:=¶ZM�>?¹¸: O Í :�6)>TK"¹ZÀ#B (�
 Ê�Ê M�<T�CK"B��iÔhM�<?B�K�@):�Ã O M=KªM
¼�6 O �`>?¹r: O :i¼1>?@)BªK"BCº9¹�ÅaºoM��?:�<�M�×#B�K�:�¼§¾%>?>?BfÀÄBC¶r¶¸¹rL)>A¹Z�CM�¶2¹ZK�:�L)@):�>?B�K`� � :��CMi>A¹r: O Kx:�¼�>?@bBd>TMi<A»=BC>-¾GBC¶ZÀbK
Mi<ABâM�¶ZK":ÝK"@):�Ã O � � O À#BC<9>A@)B�M=K?K"6)º9L)>A¹r: O :�¼ªMà�¬¹r<��¬6)¶ÁMi<oÀ#¹ÁK Ë »=BC:�º9BC>?<A7ED�»EM�¶ZM=�`>?:��¬B O >?<A¹Z�Ä<�M=À#¹¸¹
Mi<AB9»=¹¸ÜEB O : O >?@)Bª>?:�L K?�CM�¶rBwM=K?K"6)º9¹ O »�M�À#¹ZK">TM O �¬B9:i¼ + + ÊÄË LÌ�¿¼�:=<á��Â#½=�Ø·�@)B9>?@b<?BCBª¹ O)O BC<?º9:ÇK�>
¾GBC¶ÁÀ)K�Ã�BC<AB(À#<A:=L)LGB�À¿¼�<A:=º >?@)B�M O Mi¶r7bK�¹ÁK�À#6bB�>?:áK�BCÜEBC<AB�K">?BC¶¸¶ZM�<��`<?:�Ã-À#¹ O »�>?@%Mi>�Lb<?BCÜEB O >?BfÀdM=�C�¬6b<TMi>AB
L)@):�>?:�º9BC>?<A7E�



� Û,+ �

0Ö¹¸»)� (#� � ·�@)B(»=¶¸:=HGM�¶lD)Ã�BI¹r»=@�>?BfÀvÅ"K"6)º ��Â�½�M�H)6 O À)M O �¬BáÀ#¹ZK">?<?¹¸H)6)>A¹r: O ¹ZK-�¬:=º9L%Mi<?BfÀ�>?:d>A@)Bd�E¹rº9Lb¶rB
º9:�À#BI¶ÈÃ�¹r>A@o7#¹¸BC¶ZÀ�:�¼A< 0)B�? µ @�B C Ê EÑÛdM O ÀÄMd»EM�K1¼�<�M=�¬>A¹r: O :�¼�ÛvÒw�



� Û�- �

0Ö¹¸»)��+E� � F �E¹rºwL)¶rBdº9:�À�BC¶�Ã�¹r>?@à7�¹rBC¶ÁÀ < 0)B�? µ @ B C Ê E¸½oM O Àâ»ÇM=K�¼�<TM=�`>?¹r: O :i¼¥ÛvÒ ¹ZK��`:=º9LGM�<?B�À
>?:w>?@)<ABCB(¹ O À#BIL¢B O À#B O >�¶r¹¸>?BC<�Mi>?6b<?BhMiH)6 O À)M O �¬BªÀ#¹ZK">?<A¹rH)6)>A¹r: O K^À�BC<?¹¸ÜEB�À�¼�:=<->?@)BáK�:=¶ÁMi<(�`7#¶¸¹ O À#BI<C��·�@)B
¶r¹¸>?BC<�Mi>A6)<?B�<AB¬¼�BC<AB O �¬B�K�M�<?B(837)K"B ' 5-¹¸¶rº9:�<?BÓÍ?½CÏ�Ï É ÔTD ���i<?»�B O K"B O ÍaÛ Ê=Ê�Ê Ô�DÈM O À µ MC7�Ã�:E:�À+ÍlÛ Ê�Ê ½�ÔT�



� Û=Ï �

0Ö¹¸»)� -#� � ·�@)Bh��Â�½(MiH)6 O À)M O �`B�À�¹ZK�>A<?¹¸H)6)>?¹¸: O ¹ÁK��¬:=ºwLGMi<AB�À¿>A:�>"Ã�:�¹ O @):=º9:�»=B O BC:=6GK�º9:�À#BC¶ÁK��¬:�º�Å
L)6)>AB�ÀÄ6GK"¹ O »9>A@)B�¼�:=<AºoMi¶¸¹ZK"º :i¼A3-BC7 ÍlÛ Ê�Ê=Ê Ô^Ã�¹¸>?@ ) B Ê E Ê ÛoM O ÀÄ:=>A@)BC<�LGM�<TM�º9BC>?BI<TK-M=K O :�>?B�ÀÄ¹ O
>?@bBxLb¶r:=>I�



� Â Ê �

0Ö¹¸»)�!Ï�� � ·�@)B;��Â#½ØMiH)6 O À)M O �`B;À#¹ZK">?<?¹¸H)6)>A¹r: O ¹ZKª�¬:=ºwLGMi<AB�À	>A:â>?@)B�<TM�>?¹r: O Mi¶¥À#B��¬<AB�M=K"¹ O »;7#¹¸BC¶ZÀ
º9:�À#BI¶§Ã�¹¸>?@*	 � B Ê E Ê�Ê=Ê ½CÏ;M O À � B Ê E Ê=Ê 
àÍlÀ#:�>?>AB�Àâ¶r¹ O B=ÔT�o·�@)Bw>?@)¹ O ¶¸¹ O BwM O Àâ>A@)B97EÅ"M�×#¹ÁKxKA�CMi¶¸B
¹r¶¸¶r6GK">?<�Mi>?Bh>?@)Bh7#¹¸BC¶ZÀ%	;�¬:�º9L)6)>AB�À9Ã�¹r>?@�>?@)BfK�BªM=KAK�6)ºwL)>?¹¸: O K`��·�@)BªK":=º9BCÃ�@%Mi>-<TMi»�»=B�À;À)M�K�@)B�ÀÄ¶¸¹ O B
¹ZK(Mo��Mi¶¸¹ O ¹¸BdBC>(M�¶l�!ÍA½CÏ=Ï�ÂvÔ�º9:�À#BC¶�Ã�¹¸>?@;LGMi<�Miº9BI>?BC<�K�M=K(¹ O >?@bBC¹r<(LGM�L¢BI<xBI×)�¬BIL)>�>?@%Mi>�>A@)Bd¹ O ¹r>?¹ÁMi¶
º9BC>�Mi¶¸¶r¹Z�`¹r>l7(¹ZK�æCBC<A:dM O À�>?@)B
�ÄLGMi<�Miº9BC>ABC<�@GM�K�HGBCB O K"BC>�>A: Ê � Ê + É K":d>?@GM�>�>?@bB^¾ O M�¶È»EM�K§¼�<TM��¬>?¹¸: O ¹ÁK
Ê � Ê Û��



� Â#½ �

0Ö¹¸»)��½ Ê � � ·�@)B�<TM�>?¹¸:d:i¼p@GMi¶¸:d>?:dÀ�¹ZK Ë K�6b<�¼aM=�`B(À#B O K"¹r>"7�Í >?@%Mi>�¹ZK`DEL)<?:��?Bf�¬>?B�Àª: O >?@)B���D �¿Lb¶ZM O B=ÔÖ¼�:�<
K�:�º9B�º9:�À#BI¶ZK�:i¼²>?@)B��Ä¹r¶ Ë 7h8âMC7E� � M�¶r6)BfK�»�<?B�M�>?BC<�>A@GM O : O B-¹ O À#¹Á�CMi>AB^>A@GMi>�º9:EK">�K�>�Mi<�K�K�BIBCºXH#7ªM O
:=H%K�BC<AÜEBC<�À#¹ÁK�>�M O >�¼�<?:=º 6GK^M O À9¶r:E: Ë ¹ O »9À�:iÃ O : O >?@bB�À�¹ZK Ë Ã�:�6)¶ZÀoK"BCB(@GMi¶¸:ªK�>TM�<TK`DÈM O À9Ü=M�¶r6)BfK�¶rB�KAK
>?@%M O : O B�¹ O À#¹Z�IMi>?Bh>?@GM�>(À#¹ÁK Ë K�>�Mi<TK(À#:�º9¹ O Mi>?Bh>?@)Bd¶¸¹r»�@#>I��·�@)B9��@)B O BC>(Mi¶a�ÝÍaÛ Ê=Ê ½iÔ-º9:�À#BI¶Ö@GM�K(M
K?�IMi¶rB-¶rB O »=>A@�:�¼
Û#� Û É(Ë LÌ�=D�M O À�M(º9:�À#BC¶)H%M=K�BfÀ¿: O ��M O À)Mi»�B¨ÍA½CÏ�- +=Ô�L)¶¸6GK�Ü�M O À#B O %�BC<A»=@ ÍaÛ Ê=Ê�Ê Ô 7ÑK
L)<AB¬¼�BC<?<AB�ÀoK?�CM�¶rBh¶rB O »�>?@�:�¼ 
)� Û Ë LÌ��¹ÁK^M�¶ZK�:ÆK�@):�Ã O ��·�@)Bª�Ä¹r¶ Ë 798�MC7o¹ O >A@)B�K"B�º9:�À#BI¶ZK�@GM=K�Mª@GMi¶¸:
>?@%Mi>-H¢Bf�¬:=º9BfK�Ü�¹ZK"¹rH)¶¸B(K�:�º9BCÃ�@)BI<?B�HGBC>"Ã�BIB O Â É M O À;
 É�Ë LÌ�=� %�:=>A@Ä:�¼�>A@)B�K�B(º9:�À�BC¶ZK�Mi<?B(º9:�À�¹�¾GB�À
>?:oBCºª6)¶ÁMi>?Bh��Â�½�H#7�¹ O �`<?B�M�K�¹ O »9>?@)BªÀ�¹ZK Ë K?�CM�¶rBd¶¸B O »=>A@�>?: É � + Ë LÌ�dM O ÀßÀ#:�6)H)¶¸¹ O »9>A@)BªÀ#B O K�¹r>"7�:i¼
>?@bBx@%Mi¶r:b��·�@bB¥¾%»=6)<ABdK�@b:iÃ-K�>?@%Mi>CD)Ã�¹¸>?@�Mª�Ä¹r¶ Ë 7d8�Mf7EÅ K�>"7#¶¸B�@GM�¶r:)DGÃ�B¥K�@):�6)¶ZÀoBC×#LGB��`>�>?:ªK�BIBxÜEBI<?7
¼�BCÃ @GMi¶¸:9K">TM�<TK-Mi> É=ÊdË LÈ��¼�<?:�º >?@)Bh�¬B O >ABC<�:�¼���Â�½=�


