
universitas leodiensis

GL

GL

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

3 ���4��
�����
���5��!*6��10��� 7(8�8�9;:<7(8�8=7

> ?A@ B C DFE G HJILKLM'NPORQ�KLS HUTVNXWYOZQ[KLS
\^]R_5`badcfe
gh_5`ji k'lmiZnok0cfe
nqp^_5]srutwvsxynqk�e
gz_5`{k�n�p|lm`)v}cfe
lm]

~����5���z�'�

����f�^���������m� ��|���f�h� ����f�P�4���
� ���;���o�����f�h���<��� � �

 ¢¡¤£ �f�X�5¥'�<�f�m¥'�f�§¦¤¨z���=�b©.���f�



� � ��� ���	� 


�
� ������� � ������� �

���������! �"#�%$'&)(+*)",�%-.�!/� 1032547698;:=<?>A@B�!/�@5<?CEDF"#GIHA>KJ���CLDFCE�M<?�'NO"#DF@BP�<�>A@QHR/��!-AGL@FST�,N)DF�#SQHAU7<?CE RV
HA>KJ���CLDW"#GYXZU[", Z<�CL<�CE@F��CE 
�M<?/��# AV\CE K<?@B/?"#D5<?CE�# 
HA/���DF@B���]@F�F^%��D5<?U["#GLGLJ#:_<?>R@a`[bBc=d�egfih[fkjOlnmpokqZq7r=h.d
0tsA:vu,8)�,Nw$�&)(a:g<?@BGEGECL AVx<�>[",<%<?>A@yDB�!UAHAGLCE AV
DB�! A�M<z"# K<?�{V#�7@B�|<?�n}B@F/��~",�|<?>A@yS��!S�@F K<?URS��]DW"#GL@
V!��@F��<?��CE R�A ACL<�J#:[CES�HAGECL@F��"�H_�#GE@�",<���SQ"#GEG���DW",GE@��O�#N��!/�PA@B/��#�#���x@B���5:.�� R�k*� 
"#��<?>A@%��`A��r=`[�
eIh.�Oq�^I��>ACL��SQ@F"# A�)<?>A",<�<?>A@'H.@F/]<�UA/�-A",<?C��!@�<?>A@B�!/]J�-A/�@F"#�Z�wPA�i*� \N��!/����,N�<wHA"#/]<�CEDFGL@F�B^

�  a<?>ACL��PR�7DBUASQ@B K<W:#* @¡*�CEGLG�",<�<?"#Dz>{�!UA/]��@FG��!@B��<?��<�>A@�$'&)(�CLSQHAGLCEDF",<?CL�! A�¢CE |£yq�qZe~¤B�gq���`[bBfkjOl
¥ l!`RfWfiqZo9j;�=¦§�;( �M¨ ��C©^ª@#^w«�¬®­ «F¯°DF�!GLGECE�]CE�! R�F^�±�²7H_@B/�CES�@F K<?"#G�S�@W",��UA/]@FS�@F K<?���,NI<?>A@{³g´��]<�/�UADvµ
<?UR/�@�N�UA RDB<?CL�! �<?>R/��!UAV#>�<?>A@B��@�DF�#GEGECL��CL�! A�5¶Y"#/]@�"W�#",CEG·",-AGE@�N�/��!S¸�,"#/]CE�!UA�¡@5²7H_@B/�CLSQ@B Z<���"#/]�!UA AP�<�>A@
* �!/�GLP¹0»ºW4�2i¼,8;^®��>R@�SQ�#�]<%CES�H_�!/M<z"# K<%���!UR/�DF@��#N�³�´a�,"#GLUA@F�|"#/�@QDF@B/]<z",CE AG�Jn<?>A@�½�±¿¾���@5²7H_@B/�CÀµ
S�@F K<?�w�©ÁÂ±¿Ã ¨ 032i�R:�2!2B8."# APQ½%2%0»ºW47Ä,8·�5^Y��>A@BCE/IGE",<?@B�]<���@5<?���#N�@v²7H_@B/�CES�@F K<?"#G[P[",<?"'/]@W"#Dz>R@FP�"'GE@5�!@BG
�#N�HA/�@BDFCL��CE�# \�#@F/MJ\UA��@5N�UAG¢N��!/)<?>A@B�!/�@5<?CLDW"#G�<�@F�M<?�F^

�  x<�>ACE��<�J�H_@%�#NYDB�!GEGLCE�]CE�! Â:�*�>A@F x*¡@�DF�!S�HAUR<�@�<�>A@�HA/��#<��! Å�]<?/]UADB<�UA/�@�N�UA AD5<?CE�# xCL Å<�>A@a$�±¿(
N�/?",SQ@5*¡�!/]��:K-ZJ{"���CE RV!GE@)HR>A�#<?�# {@5²7Dz>["# AV#@#:Z*¡@��!-R<?"#CE %<?>A@)* @FGLGA�Z A�i*� �Æ�ÇFh�okÈ�q���bWl!`[�OjO�g¦®0À2WÄ,8©É
<?>R@��M<?/]UADB<�UA/�@¿N�UA AD5<?CE�# A�g"#/�@¿CE RPA@FH.@F APR@F K<��,NR<?>R@¿��CL/]<?UA"#GEC�<�J�Ê ´ �#N�<?>R@�@v²7Dz>["# AV!@BPaHA>A�,<?�! Â^ � N7* @
DF�#SQHAU7<?@�$'&)(ËDB�!/�/]@FDB<�CE�! R�)CE �<?>A@�GE"#/�V#@�Ê ´ GECLSQC�<W:#* @�S�@F@B<¡DF�!GLGECL A@W"#/¿PAC��!@B/�V!@B ADF@B�F:�"#HAH.@W",/�CE RV
<?>R/��!UAV#>
GE�!V[�;Ê ´5Ì,ÍÂ´ ��DF�!/]/�@FD5<?CL�! A�{0ª�#�,8;^���>RCE��CL�w�Z A�i*� Î"#��bFl!`[�;jO�=¦ÐÏ¢jOh.��`Rfkj�h_�¿^�(�@W"#GLCE AV�*�CL<�>
<?>R@F��@�PACL�#@F/�V#@F ADB@F�)CL�¡"'<�J7HRCEDW",G_@v²A",SQHAGL@�*�>A@F/]@�/�@B��UAS�S�"9<?CE�# Q�#NÂH_@B/]<?UR/�-[",<�CE�! �<?>R@F�!/MJQCL��<��|-.@
DF�# A��CLPA@F/]@FPÂ^

��>A@���DF"#GECL AVÑ��CL�!G·",<�CE�! ÒCES�HAGLCE@F�y<�>[",<
HA"#/]<��! ËPA@B A��C�<?CE@B�
CE R��CEPR@�<?>R@�HA/��,<?�! Ë-.@FDB�!S�@�Ê ´ µ
PA@BH_@B APA@F K<\", APÑ<�>A@x/]@F�]UASQSQ",<�CE�! §�#N�<�>A@ÅDF�!GLGECE R@W"#/{PAC��!@B/�V!@B ADF@B��CE Ð<?>A@\N�/?",SQ@5*¡�!/]���#N�H.@F/Óµ
<?UR/�-[",<�CL�#@�$'&)(ÔGE@F"#PA��<?�ÅÊ ´ @5�!�!GLUR<?CL�! ~@FXZU[",<�CE�! A��N��!/�<�>A@F�]@QHA"#/]<��! ~PA@F A�]CL<�CE@F�B^���>A@F�]@Q@BX�UA"9µ
<?CL�! A�B:�DW",GEGE@BP�<�>A@�('Õ'Ö¢��× ´ @FXZU["9<?CE�# A�y0ª�#�,8;:�* @F/�@QN��!UA AP�CL APA@BH_@B APA@F K<�GLJ�-ZJ�Õ�/�CL-_�i�KµÓÖ¢CEHA",<?�i�
CE �2iÄKº!��:[��GL<?"#/�@BGEGLC�µÓ×�"#/�CL��C�"# AP
(��#���]>ACL<�}F@B/�CE Î2iÄKº#º7^�(�UA@'<?�Q<�>A@FCL/��#@F/MJ®V!����P®"#V#/�@F@BSQ@B K<�*�CL<�>
@5²7H.@F/]CES�@F K<n0ª�72F8;:¡<�>A@
('Õ'Ö¢��×Ø@BX�UA",<?CL�! A��",/�@ÅDF�! A�]CEPA@B/�@BPÙ"#���! A@Å�#N�<?>R@®-.@F�]<Q��URDFDF@B���]@F�\�#N
H�$'&)(a^

Ú @'*�CEGLGÂ�]<?"#/]<�<?>RCE��/�@BH_�!/M<�-ZJ\@B�]<?"#-AGECL��>ACL AV{<?>A@%('Õ'Ö=��×1@FXZU["9<?CE�# A�F^ ��>ACE��*�CEGLGÂ-_@'PA�# A@%CL 
<�* �
�]<�@FHA�B^
��>A@��[/]�]<|�! A@��]>A�i*��a>A�i*Ô<?�xPA@W"#G¿*�CL<�>�DF�#GEGECL A@W",/�PACL�#@F/�V#@F ADB@F�{"# RP�>A�i*Û/�@F�]UAS{µ
SQ",<?CL�! ~�#N¡<�>A@�H.@F/M<?UA/]-[",<?C��!@�@5²7H["# R��CE�# �"# AP�/�@F"#-A���#/�-R<�CE�! ��#N¡<�>A@F�]@�PACL�#@F/]V!@F ADB@F�%CE �HR>ZJ��]CEDW",G
ÜMÝWÞ5ß)àIàMáWâ#àMã©äåß¡à]æFç©è]éiê»äåë5àIì.íBíBîwïªð?î?ñ·éiò9è;à�ß òkÞ5æ,èÂä»æ9èOç;à�ó5ô�ÞvõRàMêåà]öÓç;ã©Þ5æ9è]÷ø�ÝWÞ5ß)à¿ó5òiç;ùkÞBã©è�ã©àÓõÀà]ãÂç;Þ)ç;ù9à]è;à�à�úFò9ózç©ä»ÞBæ9è¢ó5è�ç©ùkà�ûYü�ý�þQà�úFò9ózç©ä»ÞBæ9èÂÞ5ãÂç©ùkà¿ý=ê»ç©ó5ã;à]ê»êåäªÿ�þ[óvã©ä èOä#à]úFò9óvç;äåÞ5æ9è]÷

2



���������	��

���������	
���������������� �

XZU["# K<?C�<?CL@F�F:KGLCE�,@¡CE {/]@F A�#/�SQ"#GECL}W",<�CE�! '<?@BDz>A ACEXZUA@B�F:�GE@F"#PA��<�����DW",GECE RV��7CL�!G·"9<?CE�# Â^¢��>A@�PA@B�#@FGL�!HAS�@F K<
* @a*�CEGEGg��>R�k* DW", n-_@�"#HRHAGECL@FPx<��\"# KJ
�!/]PA@F/��#N�H_@B/]<?UR/�-[",<�CE�! x<?>A@B�!/]J
"# APnCE�wS�",CE AG�Jy<?>A@{mp`Al! 
fih�o9j;bB`Rfkj�h_��f#"gqZh�okq7d 0»�!�k8©^ �  �<�>A@��]@FDB�! AP\�]<�@FHÂ:R* @�*�CLGEG�DW"#GLDFUAGE",<?@�<?>R@�DF�!/]/�@BDB<?CL�! �PAUR@�<?�a�# A@
V!GLUA�! \@FS�CE�]��CE�# Î�%$'Õ�±��)"# RPx�!-7<z"#CL �<?>A@�('Õ'Ö=��×Ñ@5�!�!GLUR<?CL�! \@FXZU[",<�CE�! A��",<�GL@W"#PRCE AV{�!/]PA@F/B^

$� ADF@�<?>R@�@B�!�#GEUR<�CE�! {@BX�UA",<?CL�! A�¿"#/]@�@F�]<?"#-AGLCE��>R@FPÂ:!* @�*�CEGEG��]<�UAPRJa<�>A@FCL/I"# [",GLJZ<?CLDW"#G�HA/��#H_@B/]<?CL@F�B^
��>ACL�{��UAV!V#@F�]<��a<?�nV!�
<��Î�x@FGLGECL ���H[",DF@�*�>A@B/�@y<?>A@y�M<?/]UADB<�UA/�@\�#N�<?>R@�@FXZU[",<�CE�! Ð-.@FDB�!SQ@�SaUADz>
��CLSQHRGE@F/B^ ¨ <?UAPRJ�CL AVy<?>A@{�]�!GEUR<�CE�! R��CE Î�x@BGEGLCE n��HA"#DF@,:=* @{*�CEGLG�GLCE A�Å�!UA/�/]@F��URGL<?��*�C�<?>Î"# [",GLJZ<?CLDW"#G
¨ µpS�",<�/�CÀ²%<�>A@F�#/]J!^�×I/�@FDBCE�]@FGLJ#:!*¡@�*�CLGEG���>A�i*§<?>[",<I",<I��SQ"#GLG'&)(��OG·",/�V!@+*9�v:#<?>R@�('Õ�Ö¢��×Î"# [",GLJZ<?CLDW"#G
���#GEUR<�CE�! A�g-.@F>["W�!@¡GECE�,@¡", a@F�]��@F K<�C·"#G7��CE RV!UAG·",/�CL<�J#:#",HAH_@F"#/�CL AVw",<�<�>A@ NO"#D5<?�!/]CE��",<?CL�! %�]DW"#GL@#:,CE a¾�@FV#V!@
<?>R@F�!/MJ¹0ª�-,R:5�,s#8;^ Ú @�*�CLGEG DFCL<�@����#SQ@�PR@B�!@BGE�!HRSQ@B Z<F: CL Ð$'&)( <�>A@F�#/]J�", AP�HA>A@B A�!S�@F A�!GL�!V!CLDW"#G
S��7PA@BGE�B:�<?/MJ7CL AV®<��n���!G��!@�<�>[",<{HA/]�!-AGL@FSÅ^ Ú @�*�CLGEG�DF�! RDFGEURPA@�<?>R@yDz>["#HR<�@F/{-KJ�"
DB�!S�SQ@B Z<a�! 
@FCLV!@F 7N�UA ADB<�CE�! R���#N�<�>A@'@B�#�!GEUR<�CE�! \�,@F/� R@FG©^

¨ CE RDF@� A��"# ["#G�JZ<?CEDF"#G����!GLUR<?CL�! {�#N�<?>A@�('Õ'Ö¢��×~@FXZU[",<�CE�! A�¿@v²RCL�]<��ICE .&Aµ��]H["#DF@�N��!/Y"# �"#/�-AC�<?/�"#/]J
V!C��!@F §CE RCL<?CE"#G�DF�! APRCL<?CL�! Ù: * @\SaUA�M<Q�]�!GL�#@y<?>A@BS  �URSQ@B/�CEDF"#GEG�J!^���>R@xSQ"#CE �<?"#�����#Nw<�>ACE�{* �!/��
DF�# A��CL�]<�CL �*�/�CL<�CE AV|"# Å"#GEV#�!/�C�<?>ASØ<��{���!G��!@�<�>A@�('Õ'Ö=��×§@BXZU[",<?CL�! A�B:RN�/��!S+"aV!C��!@F /&x-.@F>["W��CE�!UR/
",<%"# �CE AC�<?C·",G���DF"#GE@,:�URH�<?�®"\�A ["#G¿��DF"#GE@,^�$�UA/|",GEV!�!/]CL<�>AS * �!/��Z�%PACE/]@FDB<�GLJnCL 0&Aµp��H[",DF@�", APÎ* @
*�CEGLG�@v²7HAG·"#CL 
<?>A@{SQ"#CL ®<?���!GE�B:Â��URDz>�"#�1&Aµp��H[",DF@{PACL��DF/]@B<�CE}W"9<?CE�# 
*�>ACEDz>n* @�UR��@FP�^ Ú @{�]>A�i*':=-ZJ
DF�#SQH[",/�CE�]�! �*�CL<?>�<?>A@�Õ�¾Â� 0»�,¼R:p�,Ä,8�H["#/M<?�! QPA@F A�]CL<�CE@F�B:�<�>[",<¡�!UA/ "#GEV!�#/�CL<�>AS * �!/]��� *�CL<?>�"%V!����P
HA/]@FDFCL��CL�! Â^

¨ UADz>n", x@5�!�!GLUR<?CL�! ®",GEV!�!/]CL<�>AS+DF"# \�[ AP
"�GE�,<��#NI"#HRHAGECLDW",<�CE�! yCL x�MJ7�M<?@BS�",<�CED'�]<�UAPACL@F���#N�<�>A@
('Õ'Ö=��×�@FXZU["9<?CE�# A�F^ Ú @�Dz>A�!��@�<?�%HA/�@B��@F K<¡�! A@��#N�<�>A@FS¸CL �<�>ACE�¿/�@BH_�#/]<W^ ¨ CE ADB@�* @�>["W�!@�XZUAC�<?@w"
GE�,<Y�#N�@v²RH.@F/]CES�@F K<z",GRS�@W"#�]UA/�@BSQ@B Z<��I�#N[<?>R@�³�´¿�]<�/�UAD5<?UA/]@)N�UA AD5<?CE�# Â:#* @�DW"# {DB�!SQHA"#/�@�<?>A@BS *�CL<�>
<?>R@�('Õ�Ö¢��×~HR/�@FPRCEDB<�CE�! R�F^���>RCE��<?"#���%DF�! R��CE�M<?�YCL a�]<?"#/]<�CE AV�*�CL<�>�"�H["#/�"#SQ@5<?/]CED�CE AC�<?C·",GKDF�! APRCL<?CL�! Â:
@B�#�!GL��CL AV�CL<�*�CL<�>\�!UA/�@B�#�!GEU7<?CE�# x",GEV!�!/]CL<�>ASx:ZDB�!SQHA"#/�@�HA/]@FPACLDB<�CE�! y*�CL<�>y<?>A@'P[",<?"R:["# RPÅ�[ RPÅ<�>A@
-.@F�]< �,"#GEUA@B��N��#/¿<�>A@�HA"#/?"#S�@B<�@F/]�F^ Ú @w*�CLGEG[PA@B��DF/]CE-.@w>R�k*Ù<�>ACE��>["#��-.@F@F �CES�HAGE@BSQ@B Z<�@FPÂ^32�CE A"#GEG�J!:
* @�*�CEGEG�V!C��!@y"# �@v²R"#SQHRGE@��,N��R<a<?�~³g´��M<?/]UADB<�UA/�@�N�UA RDB<?CL�! Â:I�!-7<z"#CL A@FP�*�C�<?>��!UR/{"#HAHAGLCEDF",<?CL�! Â:
UA�]CE AV{<?>R@|�x¾ ¨ � H["#/?",SQ@5<?/�CL}W",<�CE�! n0»�72B8ÂN��!/)<?>R@�CL ACL<�C·"#G.DF�# APACL<�CE�! �^



� � ��� ���	� �

� � � � � � � � � ��� �¸����� �

��>A@�('Õ'Ö¢��×n@B�#�!GEU7<?CE�# a@FXZU[",<�CE�! a"# APaC�<?��CLSQHRGECEDF",<?CL�! A�¢�! |��DW",GECE RVw��CE�!GE",<?CL�! %"#/�@ DF�! A�]CEPA@B/�@BP�"#�
�! A@��#N=<?>A@�S��!�]< NO"#S��!UA�¡�]UADFDB@F�]�w�#N�$'&)( "# APÂ:7SQ�#/�@�HA/]@FDBCE��@BGLJ#:RH.@F/]<�UA/�-A",<?C��!@�$'&)(Û�OH�$'&)('�5^
� <?�|"#V!/]@F@FS�@F K<�*�CL<�>�@v²RH.@F/]CES�@F K<z",G�S�@W",��UA/]@FS�@F K<?�%�#N��]<�/�UAD5<?UA/]@QN�UA RDB<?CL�! A��>["#�%"#GE/]@W"#P7J~-_@B@F 
<?@B�]<�@FPÅ��UADBDF@F�]�]N�UAGLGLJ\"9<�GE@F"#PACE RV{�!/�PA@B/��;Ö�$'�5:7 A@5²�<]µ©<?�,µpGE@F"#PACE RVa�!/�PR@F/��
	wÖ�$�� "# AP\ A@5²�<Mµp<?�9µ� A@v²7<Mµ
GE@F"#PACL AV{�!/�PR@F/%�
	�	�Ö�$'�¡CE \H_@B/]<�UA/�-["9<?CE�# \<�>A@F�#/]J!^

�  �<?>ACL�|Dz>[",HR<?@B/F: � *�CEGLG��M<z"#/M<|*�C�<?>�"®�]>A�!/M<{PA@F/]CL�,",<�CE�! Î�#N�<?>R@y('Õ�Ö¢��× @BXZU[",<?CL�! Â^ ¨ CE ADB@
<?>RCE��@BX�UA",<?CL�! ~CE��-[",��@FP~�! n<�>A@aNO"#DB<��!/�CL�?",<�CE�! x<?>A@B�!/�@BSx:�*�>RCEDz>~CE��-KJnC�<?�]@FGLN�"yH.�i*¡@B/]N�UAGY/]@F�]UAGL<F:
� *�CLGEG��[/]�]<�GLJ\@5²7HAGE"#CE Å>A�i* <?���!-R<?"#CE \<?>A",<�<?>A@B�!/�@BSx^ � *�CEGEG_<?>A@B 
@5²�<?/�"#DB<�<?>R@aÖ�$ ��HRGECL<]<?CL AV�-ZJ
DW",GEDFURG·",<�CE AV|<�>A@��[/��M<��!/�PA@B/w$�&)( DF�#/�/�@BDB<�CE�! A�B^

��
�� ������� ���������
Ú @Å*�CLGEG)HAGE"#DF@\�!UR/���@BGL�#@F��CL §<�>A@yN�/?"#S�@B* �!/]���#N�(�@B@FH �  R@FG·",�]<?CLD ¨ DW"9<�<?@B/�CL AV��O( �M¨ �5^ Ú @y<?>ZUA�
DF�# A��CLPA@F/��]DW",<]<?@B/�CE RV��#N¿"�H.�!�]CL<?/]�! ®�# ~"QHA/]�#<?�! ®-ZJ®@5²7Dz>["# RV!@a�#N�"Q��CL/]<?UA"#G�HR>A�#<?�# Â:Â"#�w��>A�i*� 
�! y<?>R@'�AV!UA/�@'-.@FGL�k*'^

¬ ¯
 

!  ´#" $ Ê ´�% �
* " �À¬'& ! � ´( ´ " �À¬'&  � ´) " ¬+*  
& " Ê ´

� ), " ¬+*  ¬+* !
��>A@�PAC.-_@F/]@F K<?CE"#G�µpDF/]�!���)�]@FD5<?CE�# xDF"# \-_@�*�/�C�<�<�@F 

/ ´10/ & / Ê ´ " �3254 ´
&.Ê7698�: 2;& �M2 $ , � ´=< ³�´9� &5>zÊ ´ � $ , ´ ³@?Â� &5>zÊ ´ ��A �;�7^L2i�

,



���������	��
�� � �	��� ����� �1� ����� ��������� s

�)<�GE�i*¡@B�]<��!/]PA@F/B:A<?>A@'HA>A�,<?�! ÅPACE/]@FD5<?GLJ�CE K<?@B/?"#D5<?��*�CL<�>Å"�XZU[",/���N�/��#S+<?>R@�HR/��#<��! Å"# AP
³g´9� &5>zÊ ´ � " &	��


��


|« ´
 0  � &_�5&�� � &_�Ó8 * �;�7^ �#�

³�´�CE�)<�>A@F/]@BN��!/]@'��DW",GE@5µpCE APR@FH.@F APA@B K<W^���>ACE��CL���� R�k*� ®"#�����]�!/]�#@F x��DF"#GECL AVÅ0À2WÄ,8©^
½w�i* @B�!@B/F:¢*�>A@B ~* @a<?/MJx<��yDF�!S�HAUR<�@�$'&)( DF�!/]/�@BDB<?CL�! A�B:�*¡@aNO",DF@aDB�!GEGLCE A@F"#/�PACL�#@F/�V#@F ADB@F�'�#N

<?>R@QN��!/]S 4����GL � �OÊ ´ Ì�� ´ �5:�*�>A@B/�@ � ´ CL�a"# �CE RN�/�"9µ�/]@FP�DBUR<]µp� -�^x��>ACL�|CLSQHAGLCE@B�'<�>[",<%*¡@� R@F@FP�<��
/�@B��UAS <?>A@{H.@F/M<?UA/]-[",<?CL�! 
<?>R@F�!/MJn@5²7H["# R��CE�# �", AP  � &_��CE §�©��^ �!�w*�CLGEG�"#GE�]�yPA@FH.@F RP��! ÎÊ ´ ^ Ú @*�CEGLG�PA��<?>RCE��CE y<�>A@' A@5²�<�H["#V!@B�F:[DB�! A��CLPA@F/]CE AV{<�>A@'/�@FV#CES�@�*�>A@F/]@|Ê ´ ­ � ^

��
 � ������� � ���! �"�#� �%$ �'& � � ��� �
(*)+(*)-, .	/#021436587:9;7=<	>?1;@	ACB�D!EF/�GIHKJ=7L1NM	OKA
Ú @�*�CLGEGK�! AG�J�DF�# A��CLPA@F/=<?>A@  A�! 7µp��CL AV!GE@5<=DW"#�]@�0ª�!�98;^ ¨ CE ADB@�<�>A@ PR@B<z",CEGE@BP%HR/����#NA�#N7<?>A@�NO"#DB<��!/�CL�?",<�CE�! 
<?>R@F�!/]@FS CE��XZUACL<�@�<�@FPACL�!UA�F:g*¡@Q*�CEGEGI�# AGLJ~�!U7<?GECL A@a<?>R@��?",GECE@B K<|H.�!CE K<���*�C�<?>A�!U7<|@B Z<�@F/]CE AVxSaUADz>
CE K<���<�>A@'DW"#GLDFUAGE",<?CL�! ["#G.PA@5<z"#CLGE�F^

$�UA/�<?"#����CL�{<?�Î@5²�<?/�"#DB<�<?>A@ÅDF�#GEGECL A@W",/a��CL AV!UAGE"#/�C�<?CE@B�a�!UR<Q�#Nw<?>A@QPSR;¬�CL Z<�@F/�"#DB<�CE�! Â^§��>A@B��@
DF�#/�/�@B��H.�! AP�<��
GE�!V!"#/�C�<?>AS�CED{PAC��!@B/�V!@B ADF@B�{�#N�<?>A@QN��!/�S GE ¢�;Ê ´vÌ ¬ ´ �v^
��>ZUA�F:I<?>R@�G·"#/]V!@QÊ ´ GLCES�CL<
DF�#/�/�@B��H.�! APA��<?�{<�>A@'��SQ"#GEG�¬ ´ �# A@#:�"# RPxPAC��!@B/�V!@B ADF@B��"#/]@�"#GE�]��DF"#GEGL@FPySQ"#�����]CE AV#UAG·"#/]CL<�CE@F�B^

2�CE/]�]< �#N="#GLG©:KGL@B<�UA�¡DB�! A�]CEPA@B/ <?>R@���XZU[",/�@FPySQ",<�/�C�²{@FGE@BSQ@B K< N��!/�PSR  CE K<?@B/?"#D5<?CL�! Â:ZPA@F R�#<?@BPy-ZJT ^ Ú @�*)"# K<�<?��@v²7<�/?"#D5<�S�",������CL AV!UAGE"#/�C�<?CL@F�¡�,N T CE �<�>A@'"9²7C·",G�VK"#URV!@9¶5^ T DW", x-.@�@5²7H["# RPA@FP
CE y<�@F/�S����#Ng<?>A@%�kµpH["#/M<?CEDBGE@vµ�CE/]/�@BPAUADFCL-AGE@|�©�,× � �)�,@F/� R@FGE��UWVw"# APYX*Vw"#��N��!GEGL�i*

T " X*V &
X*V
U%V & * * *

��>[",<�G·",PAPA@F/�@v²7H["# A�]CE�! ÅV!CL�#@F�
T " X*V[Z �M2 � &\U%V &]UWV[Z^UWV & * * *»� " X*V'Z 2

2 � $ UWV " X*V_Za`�V > �;�7^ ,!�
*�>A@B/�@�DF�! K�!�#GEUR<�CE�! \DF�# Z<?"#CE R����HACL x�]UASQ��"# RPxHA>A"#��@'��HA"#DF@�CE K<?@BV!/?",GE�F^

2�"#DB<��!/�CL�?",<�CE�! Q�#N T CL�¡<?>R@F \H_@B/]N��!/]SQ@BPy-KJ�CE K<�/���PAUADFCL AV{"aHA/]�b�]@FD5<?�!/ � × " � ×�c6d � × � *�>A@B/�@
2!^ � × � PR@FDF�#UAHAGE@B�eX*Vw"# APY`fV�CE \��HACL A�!/�CL APACEDB@F�Ü:ggè;ä»æbh�ç©ùkà=ózáiä óvê!hBó5òih5à2jNk lYmQnYóvêåêåÞpo=è�ç©ÞYë5àMà]â�ç©ùkàÂâkã©Þrq9órqkä»êåä è�ç©äåö�äåæBç©àMã©âkã©àÓç©óvç;äåÞ5æ6o¢ùkàMæsh5ÞBä»æih�õÀã©Þ5ß~êåà]óBôiä»æbhÞ5ãpôià]ã�ç©Þ�ækàMáWçOÿEç;Þvÿ·êåà]ó5ôkä»æih�Þ5ãpôiàMã�é�ç;ÞYèOäåß)âkêåäªõut�ö]óvêåêåöMòkê ózç;äåÞ5æ,è7ó5æ9ôIç©Þ�öMÞ5ß)â9óvã©à.ã©à]è;òkê»ç©èvo¢äªç©ù�ç©ùkàxw�â,à]ã©óvç;ÞBã7þ�ã©Þiôiò9öÓçì[áiâ9ó5æ9è;ä»ÞBæ�ç;à�öpùkækä úFòkà]è]÷



���������	��
�� � �	��� ����� �1� ����� ��������� 6

�7^ � ×�c�@v²7<�/?"#D5<Q<�>A@ÅDF�!GLGECE R@W"#/a�]CE AV#UAG·"#/]CL<�CE@F�%�!UR<Q�#N�<�>A@\HA>["#�]@®�]H["#DF@ÅCE K<�@FV!/�",<?CL�! A�F^§��>A@B��@
�]CE AV!URG·"#/]CL<?CL@F�.-_@B>["W�!@�GECL�#@)2 Ì�� "# RP'"#/�CL��@YN�/��#SÒ<�>A@ / ! ´ Ì ! ´ CE K<�@FV!/�",<?CL�! �CE �s & � PACLSQ@B A��CL�! A�F^

Ú @QSaUA�M<aUA�]@�<?>ACL�%HR/��b�]@BDB<?�#/%<?�®DW"#/]/]JÎS�",���|�]CE AV#UAG·"#/]CL<�CE@F���#UR<|�,N�<?>A@QG·"#PAPR@F/�@5²7H["# A�]CE�! �^� J\", x@F"#�]Jy/]@FDBUA/�/]@F ADB@#:�*¡@��[ AP
T "�� X*V 2

2 � $ �M2 � $ � ×¡�=UWV�� � 2
2 � $ � × U�� �;�7^»sK�

*�>A@B/�@
U " UWV � 2

2 � $ �Ó2 � $ � × �-U%V � �;�7^ 6#�
2

2 � $ � ×6U " 2 � & � ×6U & � � × U~�F� � ×6U~�5& * * * * �;�7^åu!�
Ú @�<�>�UR�w>["W�#@%/]@B*�/�C�<�<�@F T

T " X
`

*�>A@F/]@ X " X*V ¶¶ �	��
�¶ �	��� ��
���� CL��N�/�@F@��#N S�",������CE RV!UAG·",/�CL<�J®"# AP ` " ¶¶ �	��� ��� "#GE�]�\CE ADBGEUAPA@B������:
<?>R@�/]@F�]CEPAUA@'�#Ng<?>R@�H.�!GL@��#N�<�>A@�N�UAGEG�X�UA"#/���HR/��!H[",VK",<?�#/F^

×I>ZJ��]CEDW",GEGLJ#:#`��;Ê ´vÌ,ÍÂ´ > &5> 4 >F2 Ì�� ��DW"# �-.@��]@F@B Ñ",�a"xHA"#/]<��! �PA@B A��C�<�J�CL �<?>R@�H["#/]@F K<{XZU["#/]��:
*�>ACLGE@ XQ�;Ê ´vÌ,ÍÂ´ > &5> 4Y�)"#HRH_@F"#/���"#��"{��>A�#/]<]µpPACE�M<z"# RDF@'DF/]�!���Óµ���@BDB<�CE�! Â^�¡@BN��#/�@
V!�#CE AVÎCE K<?��<?>A@xDF�! A�]@FXZUA@B ADF@B�x�#N�<�>ACE��/�@B��UAG�<W:�CL<QCE��CE K<�@F/�@B�]<�CE AV�<��� A�#<�@x<�>[",<W:�CL 
�x@BGEGECL 
��HA"#DF@ ´ :ÂNO",DB<?�#/�CE��",<?CL�! 
CL��*�/�CL<]<?@B �",�'"\�]CES�HAGE@%HA/���PAUAD5<�CE A�M<?@W",PÎ�,N�<�>A@�DF�! K�#�!GEUR<�CE�! nCL 
S��!SQ@B K<?UAS+��H["#DB@

T �OÊ ´ >�� >14 >W2 Ì�� � " XQ�;Ê ´ Ì,Í ´ >�� >14Y�-`��OÊ ´ >�� > 4 >W2 Ì�� � * �;�7^ º#�

(*)+(*)+( � Ax<	3658G /�J-7��f/[1;7=36< > 5N36MKH 1;A�0 @K<K7���M	A�9
�  Ñ"# A�#<�>A@F/{*¡"iJ#:¡@BX.^ �;�7^»sK�5:�DW"# §-_@y*�/]CL<�<�@F T �Ó2 � $ � × U~� " X�:�*�>RCEDz>§GE���!�Z�{GECE�,@\"ÎSQ"#�]�
/�@B A�!/]S�"#GLCE}F",<?CL�! T! #"�$&% � " T!' ^���>A@ SQ"#CL �PRC.-_@F/�@B ADF@�CE '�!UR/gDF"#��@ CE�Â<�>[",<[`¿:,"# AP'<?>ZUA��2 � $ � ×6U�:
ø)(�àMêåêåä»æ�è;â9ó5öMàYöMÞ5ã©ã;à�èOâ#Þ5æ,ôkè_ç;Þ+*'ß)Þ5ß)àMæFçpèM÷

,.-0/21 m43 Ü546 *7*�8�9 Ü ,.- * 1�: óvæ9ô ,.- * 1 m;3=<	>�?A@< 9 ?A@ 6 / *�9�8 ,.-0/21�:o¢ùkà]ã;à�ç;ù9àIä»æFç;à-h5ãpózç©ä»ÞBæwöÓÞBæFç;Þ5ò9ã=è�çpóvæ9ôkè¢óvçÂç;ùkàIã©ä hBùFçÂÞ5õAó5ê»ê , èOäåæihBòkêåó5ã;ä»ç;äåà]è]÷



���������	��
�� � �	��� ����� �1� ����� ��������� u

��@B@FS���<?�\PA@FH.@F RP��! ÎÊ ´ Ì,Í ´ ^�$� A@��#N¿<?>A@�CES�H.�!/]<?"# K<�/�@B��UAG�<'�#N�<?>A@aNO"#D5<?�!/]CE��",<?CL�! ®<?>R@F�!/]@FSTCL�
<?>A",<�`ÙCL�|"#D5<?U[",GEGLJ
CE APA@BH_@B APA@B Z<a�#N�Ê ´ Ì,Í ´ ^\�g�
��@B@�<?>ACL�F:��]<z",/]<�N�/��!S <?>R@QNO"#D5<%<�>[",<%�! A@�DF"# 
��>R�k* <?>[",<�<�>A@%�#× � �,@F/� R@FG=CE���[ AC�<?@,^ ¨ CE ADB@�<?>A@'HA/]�b�]@FD5<?�!/ � ×Ñ@5²�<?/�"#DB<�<?>A@�2 Ì�� PAC��!@F/]V!@F RDF@F�B: UWV
"# AP UWV�0��M2 � $ � ×¡�=UWV?8 � "#/]@'�A ACL<�@�*�>A@F � ­ ��-.@BN��!/]@�<?>A@'GE"#�]< / ! ´vÌ ! ´ CL K<?@FV#/?",<�CE�! Â^���>�UR�
`��;Ê ´ Ì,Í ´ > &5>W2 Ì�� � "�� �Ó2 $ &_�=& � � 2� � ` � �;Ê ´ Ì,Í ´ > &_� "�� �Ó2 $ &_� &�� V

����� / !
´

! ´
	 � ! ´ Ì,Í ´ > &5> � � >%�;�7^å¼!�
*�>A@B/�@ 	 CE�g�[ AC�<?@¿*�>A@F � ­ �R^�(�C.-_@F/�@B K<?C·"9<?CE RVw-.�#<?>%��CLPA@F��*�C�<?>a/]@F�]H_@BDB<Y<���Ê ´ ", APaDF�#SQH[",/�CE RV
DF��@���DBCE@F K<��wV!C��!@B��
 ��� ` � " �aN��!/�"#GLG���:�", APy<?>ZUA�
 � � ` " � * �;�7^åÄ!�
"#���]<?",<?@BPÂ^

��>ACE�|HA/��i�!@B�{<?>[",<|*¡@yDF"# Ð"#HAHAG�J�<�>A@�* @FGLG�µ��Z A�i*� Ð/�@B A�!/]S�"#GLCE}F",<?CL�! ~V!/��!URH�<?@FDz>R ACEXZUA@B��<��
�!UA/�HR/��!-AGL@FSÅ^¿Ö¢@B<�� PR@F A�#<�@�<?>A@�<?�,<z"#GÂPR@F/�C��,",<?C��!@�*�CL<�>\/�@F�]H_@BDB<�<?� ÍÂ´

� " Í 
�� &���� ���R� & 2
� � ��� 
�� * �©��^L2i�!�

�¡@FCL AVa"'HA>KJ���CLDW"#G.XZU["# K<?C�<�J!: T SaUA�M<¡-.@ Í µ�CL APA@FH.@F RPA@F K<W^ ¨ �A:K*¡�!/]�ZCE AV%CE ��x@FGLGECE ��]H["#DF@,:�* @
>["W�!@'N�/��#S �©��^ º!� �§GE ¢� T � " �§GE Â� X%�+&��§GE Â� `g� " � * �©��^L2!2i�
� N�* @'CE K<?/]�7PRUADF@

PY��� > 4 > � � " $ �ÑGE Â� `g� " $ � � ���R� & 2
� � � � 
 �_GE �� `��&� > 4 >W2 Ì�� ��� > �©��^L2k�#�

* @%>["W�#@�<�>A@�N��!GEGL�k*�CL AV"!M/�@F R�!/�SQ"#GECL}W",<�CE�! QV!/��#UAHx@BXZU[",<?CL�! $#
0 � $ P��&� > 4��Ó8iXQ�;Ê ´ Ì,Í ´ >�� > 4 > � � " � * �©��^L2#,!�

��>A@'�#@5JyH.�!CE K<��#N=<�>ACE��@v²RHR/�@F�]��CL�! xCL�¡<?>R@�NO"#DB<�<�>[",<W:7��CL ADF@�-.�#<?>%�+"# APYXØPR�! �& <�DF�! K<z",CE yH.�!GE@B�
CE � :2P�CE��CL<?�]@FG�NIN�/�@F@{�,N H.�!GL@F��CL � ^%±�²7H["# APACL AVY`��&��� " 2 &(' � `*) � � ) :�* @�V!@B<eP "�$ 4+
 , ` ¶*�>ACLDz>xCL��UA��@5N�UAG¢<?��DW"#GLDFUAGE",<?@	Pg^

2�CE A"#GEG�J!:�CLNg*¡@'CE K<�@FV!/�",<?@��;�7^L2i�!�5:R* @�>["W�!@
`��&� >14 >W2 Ì�� � " @5²7H � $ � ,

V /.-- P��&� > - �
� �� � - �+& � � > �©��^L2WsK�

*�CL<�> ��¡� 4Y� " ¶� � ���A�v^Ãw�]CE AV�<?>A@ Í µpCE APR@FH.@F APA@B ADF@'�#N T :A* @%DF"# \*�/�CL<�@

T �OÊ ´ >�� > 4 >W2 Ì�� � " X0/?2 >�� > 4)�OÊ ´ �21|@5²7H�3 $ � , 
4� � 
V /.-- P���� > - �
� ���� - �+& �65 * �©��^L2k6#�



���������	��
�� � �	��� ����� �1� ����� ��������� º

(*)+(*)�� � @	A��rMKJ-J�B D�� 0f/#94A�� H	/#54143s< OKAx<	947+1;7=A�9
��>A@wG·"#�M< �M<?@BH�CE ��!/�PR@F/¿<?�|/]@FDB�k�#@F/�<?>A@�N�UAGEG.( �M¨ HA/��#H_@B/]<?CL@F��CE�I<?�%DF�! R��CEPR@F/ "# �CL ADF�!S�CE RV�HR/��#<��! 
CE R�]<?@F"#P��#N["���CL AV!GL@IX�UA"#/���^���>R@�<��#<z"#G�P R ¬%��XZU[",/�@ "#SQHRGECL<�UAPA@,:k*�CLGEG,-_@I<?>R@ P R  �]X�UA"#/�@ "#S�HAGEC�<?UAPA@* @��]UA�M<�DW"#GLDFUAGE",<?@BPÂ:RDB�! K�!�!GLUR<?@BPx*�CL<�>y<?>A@'XZU["#/]�
	���
��)PA@B A��C�<�J\CE A�]CEPA@�<�>A@'HA/��,<?�! Â^

Ö¢@B<�UA��DW"#GLG�� <�>A@%�#× � ¬y­  �,@F/� R@FG©^ � N�* @%"#���]UASQ@'<?>A",<�� CL�)<?@BSQH.@F/]@FP®C;^»@,^����À¬ ´ > &_���X�� ¬ ´ � ��*�>A@F ��v¬ ´ �t­ � N��!/��]�!SQ@ X¸", AP����Ù�R:R<�>A@'-["#/�@'H[",/]<?�# ÅPR@F A�]CL<�J\-.@FDF�#SQ@B� �

  "�$ % � &5> 4 >W2 Ì�� � " � V
��� � / ¬

´
¬ ´ ���À¬ ´ > &_� " � �"! / ¬ ´

¬ ´ ���3¬ ´ > &_�+&$# � � ÍÂ´Ê ´ � � � * �©��^L2iu!�
��>A@{GE�i* @F/�GLCES�CL<�CL ®<?>ACL��CL Z<�@FV!/�"#G=*�CEGEG=V!@B A@F/�",<?@%<?>A@aSQ"#�]��PACL�#@F/]V!@F ADB@F��*�>ACLDz>Â:ÂPAUR@a<?��<�>A@

% Ö5	1<?>A@B�!/�@BS 0ª�!698;:KSaUA�]<¿DF"# ADB@FGA<?>R@��! A@F�YN�/]�!S <�>A@*PSR  CL Z<�@F/�"#DB<�CE�! Â^���>ACE�¿",GEGE�i*���UA�I<?��PA@5�[ A@<?>R@�&�
���'�'(� &�PA@F R��CL<�J�<?>A/]�!UAV!>

 ��� >zÊ ´ � " @5²7H 3 $ � , 
 � � 
V /.-- P��&� > - �
� ���� - �+& �$5   #"�$ % �&� >?Ê ´ � * �©��^L2kº#�

(�C·"#V#/?"#SQ",<?CLDW"#GLGLJ#:9<�>A@�HA/]�7DB@F�]�¡�#NÂNO",DB<?�#/�CE��",<?CL�! {N��!/�P2R©¬�CE K<?@B/?"#D5<?CL�! QDF"# �-.@w�]UAS�S�"#/]CE�]@�GLCE�,@
<?>RCE�

"
T
 *)

"
X
`
 *)

"
X
 

(*)+(*),+ - /#54143s< OKAx<	9;7L1/. A�063sJ=M�1N7:36<
Ú CL<�> ",GEG�<?>R@�DF"#GEDBUAG·",<�CE�! R�yH_@B/]N��!/]SQ@BP �]CE ADB@Î<�>A@�-.@FV!CL A ACL AVÐ�#N|<�>ACE�Å��@BDB<?CL�! Â:�<�>A@�('Õ'Ö¢��×
@B�#�!GEU7<?CE�# �@FXZU[",<�CE�! ÐCE�|PACE/]@FDB<�GLJ��!-R<?"#CE A@BPÐ-ZJ�PAC.-_@F/]@F K<?CE",<?CL AV
@FX��©�7^�2kº!�'*�CL<?>Ð/]@F��H.@FD5<�<?�ÎÊ ´ ^
��>ACL��V#CL�!@B� 6

Ê ´ 
 ���  �&� >zÊ ´ � " $ 2
� P /	� > 4¡�;Ê ´ � 1  ��� >zÊ ´ � > �©��^L2i¼!�

*�CL<�>y<?>A@'���#GEUR<�CE�! 

 ��� >zÊ ´ � "  ��� >zÊ ´V �R@5²7H 3 $ � , 
 � � 
, 
 � �� 
 /.-- P���� > - �
� ��¡� - � 5 * �©��^L2iÄ!�

1�2_Þ5æFç;ã©ä�qkòiç;äåÞ5æ,è�õÀã;ÞBß�ç;ùkàIê ó5èOçÂç;à]ã;ß�éihBÞ5äåæih�ç©Þ�n¡ê»äåë5àIó¡â,Þpo�àMãÂÞ5õ43Iø5ékóvã©àIöMóvêåêåà]ô�ó6587:9�58;*<>=�?>7:@A=A@Ió5æ9ô�óvã©àækà-h5êåà]ö�ç©à]ôwùkàMã©à5÷
B C ùkà>D Üø õ�ó5öÓç;ÞBã¢ä»æ�ç;ù9àFEHG�Ýwä è¢Þvõ3ç©àMæ�ó q9è;Þ5ã q,à�ô�äåæFç;Þ6IA÷



���������	��
�� � �	��� ����� �1� ����� ��������� ¼

��
�� �a� �� _� � ��� �7� � �������K���#� �%$  ��$�� ��� � 	
����

� N�* @'V!��-["#Dz��<���S��!S�@F K<?URS���HA"#DF@,:�<�>A@'@B�#�!GEUR<�CE�! \@BX�UA",<?CL�! ��©�7^�2i¼K�¡-.@FDB�!SQ@B�

Ê ´ 
 ���  � &5>zÊ ´ � " � ¶
�
/����� � & � > 4 � �;Ê ´ � �  � � >zÊ ´ � * �©��^ �#�!�

� � &_�¡CE��DF"#GEGL@FPy<?>R@ '����������������! #"$�&%'���)(*�[:�"# AP\C�<?���x@BGEGECL �<?/�"# A�]N��#/�S
P���� > 4 � � " � ¶V / &�&�+ �[¶ � � &5> 4 � � > �©��^ �72i�

CE���Z A�i*� ®"#��<?>A@ �,�&(*- �,�.(*" ' &,��-��'�8''�)(*�[^
2[/��!S <�>A@�H_�#CE K<'�#N¡��CL@B* �,N)H.@F/]<�UA/�-A",<?C��!@Q$'&)(a:Â*¡@�DW"# Î@5²7H[", AP � � &5> 4 � ��"#�|"y�]@F/�CL@F���#N<?>R@��M<?/]�! AV�DF�!UAHRGECE RV{DF�! A�M<z"# K<�4 �

� � &5> 4 � � " 4 �
�32 � 
 V 
 � &_�@&0/ 4 ��3221

´
� 
�¶ 
 � &_�@& * * * �©��^ �!�#�

�  {<?>ACL�Y��@BDB<?CL�! {*¡@)*�CLGEG���>A�i*1>A�i*Ñ<����!-R<z",CE a<?>R@) A�! 7µp��CL AV!GE@5<Y�]HAGEC�<�<?CL AV�N�UA RDB<?CL�! Â:K"9<IGE@F"#PACE RV
�!/]PA@F/B:AN�/��!S $�&)( DW",GEDFURG·",<�CE�! A�B^

��>A@yDF�#GEGECL A@W",/�PRCL�!@B/�V!@B ADF@B��"#/�CL��@�N�/��!S V!GLUA�! A�%@FS�CE���]CE�! R�a"# AP�CE �<�>A@�G·",/�V!@QÊ ´ GLCES�CL<F:=* @
*�CEGLG�>["W�#@�<��Å/]@F�]UAS DF�! K<�/�CE-RUR<?CL�! A��HA/]�!H.�!/]<�CE�! [",G�<?� 4 � ��GE � �OÊ ´vÌ9ÍÂ´ �5^ ¨ <z"#/M<?CE RV�N�/��!S <?>A@�-["#/]@
PA@B A��C�<�J!:  ) � &_�5:A* @�*¡"# K<�<?��DW",GEDFURG·",<�@

 *)
&

 )
&

 )
& * * *

� N�* @'UA��@'<?>R@�PR/�@F�]��@BP®H["#/M<?�! ÅPA@B A��C�<?CE@B�F:R<�>A@�Ê ´ DF�!/]/�@BDB<?CL�! A��"#HRH_@F"#/�DFGE@F"#/�@B/

 � &5>zÊ ´ �
"

 � &5> Í�´ �
&

 � � >?Ê ´ �
��>ACL� S�@W"# R��<�>[",<�*¡@w�! AGLJ� R@F@FPQ<?�|DF"#GEDBUAG·"9<?@�<?>A@��! A@wV!GEUR�! Q@BSQCL���]CE�! ®�%$'Õ'± �YPACE"#V!/�"#Sx:!*�>RCEDz>
CE� �#N=�!/]PA@F/;4 � ^I��>A@�PACE"#V!/�"#SQ��DF�#/�/�@B��H.�! APACL AV|<��a/�@F"#G_V#GEUA�! �@FS�CE���]CE�! �"#/�@w��>A�i*� \CE ��[V!UA/]@'�7^�2

¨ CE RDF@\*¡@x"#/�@\�! RGLJ�CL K<?@F/]@F�M<?@FPÑ-KJ�<?>A@ÅG·"#/]V!@\Ê ´ DB�!/�/]@FDB<�CE�! R�F: * @ÅDW"# ÑDF�! A�]CEPA@B/{<?>[",<�<�>A@
CE RDF�!S�CE AV%XZU["#/���CE�¡�! yCL<��¡SQ"#���Óµ���>R@FGEGY�À¬ ´ " �!�¡"# APy A@BV!GE@BDB<�",GEG�<?>A@�XZU[",/���SQ"#�]��@F�B^¿��>A�!��@�*�CLGEG
"#D5<?U["#GLGLJQGE@F"#Py<?����UA-RGE@W",PACE AV�DB�!/�/]@FDB<�CE�! R���#/�>ACEV!>R@F/)<�*�CE�M<?�B^



���������	��
�� � �	��� ����� �1� ����� ��������� Ä

 !
¬

&�� &

2�CEV!UR/�@'�7^�2!É¿(�CE"#V!/?",SQ��N��!/�/�@F"#G¢V!GEUR�! \@FS�CE���]CE�! \"9<��!/�PA@B/ 4 � ^
���QH_@B/]N��!/]S DW",GEDFURG·",<�CE�! A�B:7* @%*�CLGEGÂHAGE"#DF@'�!UR/���@BGL�#@F��CE \<?>A@'GECLV!>K<]µpDF�! A@�N�/�"#S�@#^���>ACE��CE��PA�# A@

-KJyCE K<�/���PAUADFCL AV�"{��@FDB�! APxGECEV#>Z<Mµ�GLCE�#@ws,µp�#@FD5<?�!/��n�?"9<?CE�MN�J�CE AV� ´ " � "# RP � * ¬ " 2 * �©��^ �-,!�
Ãw�]CE AV{<�>ACE�� A@5*Ë�!@BDB<��!/F:[<?>R@  "# AP ! CLSQHRUAGE�]CE�! A�¡DW"# Å-_@�*�/]CL<]<?@F 

 � " ) � � &  �� > �©��^ �,sK�
! � " � ¬ � & ! ´� $ � ! ´ �

� � � � & ! �� * �©��^ �!6#�
��>ACL��H["#/�"#S�@B<?/]CE}F",<?CL�! yN��!/  �?"9<?CE�M�[@F�  ´ " $  ´� " $ Ê ´ "# RP�¬+*  " ) ^�$� A@%DW"# 
@F"#��CLGLJ\Dz>A@BDz�<?>A",<�<?>A@s��"#DB�!-ACE"# \�#N��]UADz>
"{H[",/?"#S�@B<�/�CE}F",<?CL�! �V!C��!@B�

/ 6 ! " / �
s � /��� ! ´ �� / ! ´� /�� * �©��^ �#u!�

¨ UAS�SQCL AV{�i�!@B/wH.�!G·",/�CE��",<?CL�! ��M<z",<�@F�B:A<?>A@�"#S�HAGEC�<?UAPR@��#Ng<?>A@��[/]�]<�2[@BJ� ASQ"# xV#/?"#HA>\CL�
� � � �	� " 2

� «
´
 � ´ X+� 2! 6 � 
 <?/g�À¬ Ì��Ì 
 ! Ì P � � ! Ì &  Ì �:P � ! Ì��Ì R
 � �©��^ �!º#�

Ú @�UR��@{<?>A@�GLCEV!>K<]µpDF�! R@{VK"#UAV!@�� *
� " �R^ �  ~<?>ACL��VK"#UAV#@#:=CLN¿* @�>A"i�#@�"\V!GLUA�! n�#N CES�HAUAGL��CE�# ���:
<?>R@��]UAS �i�!@B/wC�<?��H.�!G·",/�CE��",<?CL�! ��M<z",<�@F��V!CL�#@F�

� 
 � � 
 ���O� � R
 � ���O� " $ � �	� & � � � � &�� � � �� *
� * �©��^ �#¼!�

����N�UAGLGLJÑDW"#GLDFUAGE",<?@x<?>A@nDB�! K<?/�CL-AUR<�CE�! �<��Ð³�´\N�/��!S <?>A@ $'Õ'±ÛPACE"#V!/�"#S * @Î"#GE�]�� A@F@BPÒ<��
CE K<�@FV!/�",<?@%�k�#@F/�HR>["#��@|��H["#DB@�"# AP
HR/��b�]@BDB<�<�>A@a/�@B��UAG�<��! x<?>A@{³g´�H["#/M<��#NY<�>A@aDB/��!�]�Mµ��]@FD5<?CE�# Â^ �  
�!UA/�HA"#/]<�CEDFURG·"#/)DF"#��@,:[<?>A@'HA>[",��@'��H[",DF@�DW"# Å-_@�*�/]CL<�<�@F 

� " / 6 !
�;�32g� 6 �©�32=� ��� /5�3¬ $ ! � ´ 1 �©� 2g� ��� /v� ! &  � ´ 1

" 2
2Wu 2 ´ ) / � / ! ´ / ! ´� /�� � / ! ´� $ �M2 $ � � �� ! ´ �� 1 � ����������� ´ �	 �!#"$&%(' "� %!*) +-,/. !102!43*5



���������	��

�����	������������������������� ��! "$#
%�&('*),+.-0/21�30/546+878-9/;:�-<-0&(+ ³�´ 7=/;>?-030',@�:�-A'*/;>CBD%E+F&HGJIK+F-0/MLN:()*-0',1()POM-A&(+Q36+=R0:�)*-�@?OSGK>S/$I;+83AGK)*)T GK7 -A/;3 "UWVYX[ZWX]\ . !10_^ # 5` >(R0+836-0',>(a�-0&(+�30+=),GW-A'*/;> . ! 0 ! ¼ 5 ',>b-A&�+YGKL91(),'P-A:(c�+D+ de1(30+8R0R6',/;>�GK>�cf:(R6',>(a�/;:(3�1HGK3AGWLg+ -A30'*hJGW-0',/;>T /;3 � B(%i+b7JGK>j7=/KLg1(:e-A+k-A&(+b1(36/546+=7 -A+8clGKL91(),'P-A:(c�+ 0nm T -A+83�G<)*'*-0-0),+�@('*-�/ T GK)*a;+=@(30G�B�%i+koH>(cX Z X \UWV � p � ´Z=\�q ¼;r ´s�t	u��� ´ � �?v . � 5 , . !10_^ " 5
%�'*-0& v . � 5 q wYx "  � ´" � � ' . !10_^ !45y +NGK30+z),+ T -�%�'*-0&{-A&(+f1(&HGKR6+NR01HGW7=+N'*>|-0+=a;30GW-A'*/;> 0~} &(+NoH36R6-�R�-A+812'*R�-0/�30+8Lg/$I;+z-A&(+ � ´% GK>(c� ',>?-A+8a;3AG5-A',/K>(RY:(R6',>(a<-A&�+�/K> µ R6&(+=)*)�7=/;>(c�'*-A'*/;>(R6� 0�} &(',R�)*+JGKc�R�-0/

³g´ q r ´s t�u! V ´F� ´ \� � � � ´ ���� ´ � �������� � �
�?v . � 5� . �$� � � 5 . �����W� 5 . !10_^;^*5

%�&(+830+M-A&(+2),'*Lg'P-AR./K> � � ´ � 7=/KLg+ T 30/KL +=>(+830aKO�1�/;R6'*-A'PI�'*-�O�GK>(c�-A&(+2),'*Lg'P-AR./K> � B�%�&('*7�&�GK36+.�� q � � ´ ��� . !*) 5 5 �J� q �  � � ! � ��� � U � . " ��� 5 � . " � � 5 , . !10_^ U 5GK36+�/K@�-�GK'*>(+=cF@?OQ'*Lg1�/;R0'*>(a � "z� 78/;R . � 5 ��" 0� d�1(GK>(c('*>(a9-0&(+ � ',>?-A+8a;3AGW)C',>FR0+830'*+=R�/ T � BH%E+koH>(c
� � �� � � �

�?v . � 5� . �$� ��� 5 . ��� �W� 5 q � � �� � � �
��v . � 5� . �J� � � 5 . �����W� 5  �� .�� 5

q V ��v . � 5  �� � ��� ´ �!*)F¡ ' . !10_^?¢45
y +g7=GK>¤£W+=+81¥/;>()POl-A&(+<oH36R6-�-A+830L¦R0'*>(7=+<%i+.GW30+9',>?-A+830+=R�-A+8c§',>¨-0&(+g)*+JGKc�',>(aj© ´ 78/;>?-A30'*@(:�-0',/;> 0} &(+ ��� ´ � '*>?-A+=aK3AGK)H'*RDc('*IK+=30aK+=>?-Aª 0 y +�%�',),)e-A&|:(R�',>?-A36/ec(:�7=+~G�R6L.GW),)('*> T 3AG µ 30+8c978:�- µ /K«j¬ ´ '*>�/;30c(+83-A/�LgGK£K+b'P-YoH>('P-A+ 0�} &(+b78/;>?-A30'*@(:�-0',/;>F/ T -A&(+koH36R6-~c(',GKa;3AGWL­'*RY-A&(+8>

³�´ q r ´s t�u! V ��v . � 5 ),> � !4)¬ ´ ¡ ' . !10_^;®*5
} &(+�R6+=7=/K>(c�c(',GKa;3AGWL¯B?78/;>?-�GK'*>(REG " � .±°  $ 5 ´ T 30/KL²-A&(+�³�:(GK30£�1(36/;1HGKa?G5-A/;3�',>�R6-A+=GKc�/ Tn" �*� ´ B-A&|:(R�'*-0R�78/;>?-A30'*@(:�-0',/;>j',R�1(36/;1[/K36-A'*/;>HGK)C-0/ " 7=/;L91HGK36+=c¯%�'P-A&j),> . © ´ � ¬ ´ 5 0�} &(+�-A&('*30cj/;>(+f)*+JGKc�R-A/�-A&�+zR0GKLg+b£|',>�c¯/ T R0:(@�),+JGWc(',>(a97=/K3030+878-0',/;>(R 0E´ /K-A+b-A&(GW-JBH'*>j-0&(+bRAGKL9+z/K30c(+83~/ T ',c�+JG�B(%i+z7=GK>30+81()µGW7=+�),> . !*)(� ¬ ´ 5 @?OF),> . © ´ � ¬ ´ 5 GW>(c{>(+8a;),+878-~-A&(+�),> . " � � 5 78/;>?-A36',@(:�-0',/;>F%�&('*7�&{',R�R6:(@(),+=GKc('*>(a-A/�/ 0¶0·$¸¹gº¼»�½¿¾JÀÂÁÂÃ8Ä�À�½0Å~Æ8Ç$À�ÆÉÈ�À�ÊË½�ÌWÁÂ»ÍÀ�ÎiÄ�Æ Ï5Å$ºÐÀ�º_Æ Ï�ÃÉÏWÅ�Ä�Æ8»6ÑÓÒ8Ô]Æ8Ç$À�ÆÉÈ�À�ÊË½�»�½6Ä�Æ Ï5Å�Æ Ï5½ ÕÖ6× ÊËº¼»�Ä¿Æ8Á�ÁÂ½6»�ØWÆ8Ï5ÅË»[À�ÆEÀÂÊË½�Ä¿Æ8ÙÐÙ_ºÐÏ5½6ÃÉÁ�Å$º_Ú ½6Á�Û8½�Ï5Ä�½6»]Ü]½DÝE½�À�ºÐÏ�À�Ê5½�ÈPÃ Ä�ÀÂÆ ÁÂº_»ÂÃ�ÀÂºÐÆ8Ï~ÀÂÊË½�Æ8Á�½6Ý�Õ



���������	��

�����	������������������������� ��! ";"
y +¨R�-A'*),)~>(+=+8c -0/ 7=/;L91(:�-0+l-A&(+lI�',3�-A:HGW)�c(',GKa;3AGWLgR 0
} &�+=R0+2GK36+{I;+836-0+ d GK>(c�1�30/;1HGWa?GW-A/K37=/K3030+878-0',/;>(R 0 � /$%i+8I;+83=B�%E+z7JGK>¯c(/g-0&(',R�%�'*-0&(/;:�-~+=>?-0+=30'*>(ag-0&(+fc�+8-�GW',),R�' T %i+fR6',L91()*OQ>�/K-A+b-A&HG5-I�',3�-A:HGK)H78/;3036+=7 -A',/K>(R�&HGJI;+�-0&(+�RAGKL9+~@[+8&HGJIe'*/;:(3�',> � -0&HGK>�-A&(+ # -0&g/;36c(+=3�78/;>?-A30'*@(:�-0',/;>(R�GK>�c.GK36+-A&|:(R	1(30/K1[/;3�-A'*/;>HGK)5-A/ � . " ��� 5 0�} &(+=36+ T /;36+KBK-0&(+='*3�+ «]+878-	',R�-A/~30+81()µGW7=+ v . � 5 @?O v . � 5  �� � . " ��� 5 0} &(+Y78/;>(R�-�GK>?- � '*R�oed�+8c<@?ONGKR6£|',>(a~-A&HGW- v . � 5 '*>?-A+=aK3AGW-0+i-A/ # %�&('*7�&N',R	G�7=/K>(R0+8³�:�+=>(78+�/ T ³|:HGK30£>|:(LN@�+=3�7=/K>(R0+836IWGW-A'*/;> 0 ` T %E+b',>?-030/�c(:(7=+k-0&(+����	��
Ec(',R�-A36',@(:�-0',/;>Qc�+8oH>(+8c¯-0&(30/;:�a;&
�". " � � 5 � q "" ��� T /K3 #9� ��� " , . !10_^ º 5

� ¶� � � � . � 5. " � � 5 � q � ¶� � ��� . � 5 � � . " 5" ��� , . !10_^ ¼ 5
-A&�+bo(>HGK)�R01�),'*-6-A'*>(aN',R wYx�� "  � ´. " ��� 5 �  ^ ! � . " � � 5�� ' . !10_^*3*5} GK£|',>(a¯',>?-A/{GK7=78/;:(>?-f-0&(+gI�',3�-A:HGW)�78/;3036+=7 -A',/K>(R=B�%E+gLN:(R6-f30+81()µGK78+9-0&(+.:�>(30+8>(/;30LgGK)*',h=+8c t�u @|O-A&�+�36:(>(>('*>(a�7=/;:�1(),'*>(a�� 0� :(3�),GKR6-�-�GWR0£F',>j-A&('*R~R6+=7 -A',/K>l',R�-A/g30+=L9/$I;+�-A&(+�',> T 30G µ 36+=cj7=:�- µ /K« 0�} &(',R~',R~c(/;>�+f@?Oja;/;',>�aT 30/KL -0&(+�@HGW30+�-0/f-A&(+�c(30+8R0R0+8cF1HGK36-0/;>Qc(+8>(R0'P-�O 0Dm 7 -A:HGW),)*OKB�-0&(+�78/;Lg1�:�-A+8cQ7=/;3630+=7 -A'*/;>�&HGKRi-A/N@�+7=/K>|IK/;),:e-A+=cj@?OQ-A&(+b@HGW30+b³|:HGK30£.c(+=>(R6'*-�O 0�} &�+z78/;>?-A30'*@(:�-0',/;>Q:(1F-A/�oH36R6-~/;30c�+=3�',> t�u ',R

³�´ . � , © ´ 5 q r ´s � � ¶
� � �� � � � " � � � ¡  t�u! V )*> � © ´¬ ´ ¡ v � � � ¡ � $�� . � 5 ' . !10 U # 5

y +�7=GK>j',>?-A36/ec(:�7=+bG����! #"%$'&)(*
��+",(-$'./
0 1�+�*2432GK>�cjc�+8oH>(+zG�c(30+8R0R0+8c{c(+8>(R0'P-�OjGW-�-A&(GW-�1[/K',>?-
$ . � , 3 ´ 5 q $�� . � 5  t	u! V ),> � 3 ´¬ ´ ¡ � ¶

� � �� v � � � ¡ $�� . � 5 ' . !10 U " 5
` T %i+k%�30'P-A+ ³�´ . � , © ´ 5 q r ´s � $ . � , © ´ 5 B�%i+z7=GK>j30+=L9/$I;+k-A&�+�@(GK30+bc(+8>(R0'P-�OQc(+=1�+=>�c(+=>(78+

$ . � , © ´ 5 q $�� . � 5# t�u! V ),> � © ´¬ ´ ¡ � ¶
� � �� v � � � ¡ $�� . � 5

q $ . � , 3 ´ 5  t	u! V ),> � © ´3 ´ ¡ � ¶
� � �� v � � � ¡ $ . � , 3 ´ 5  �� . t ´u 5 ' . !10 U !45

} &(+ T GK78-0/;30'*RAGW-0',/;>�GW),),/$%�RD:(R�-A/b36+=1(),GK7=+�-A&�+�c('PI;+830a;+8>|-i@HGK36+�c(+=>(R6'*-�O�@?O<-A&�+�o(>('*-0+~c�30+=R6R0+8c�/;>(+WB',>?-030/�c(:(7='*>(a�G�R07JGW),+kc(+81[+8>(c(+=>�7=+ 05 ',>�7=+ $ . � , © ´ 5 ',R�G<1(&?O�R0',7=GK)�³|:HGK>?-A'P-�O;BH'*-YL.GJOQ>(/W-�c(+=1�+=>(c¯/;>Q-A&(+ T GK7 -A/;36',R0GW-A'*/;>QR07=GK),+�3 ´ 0} &(+9c(+=36'*IWGW-0'*I;+</ T +=³|:HG5-A',/K> . ! 0 U !*5 %�'*-0&¤36+=R61[+878-�-A/63 ´ &(GKRk-A&|:(Rb-A/QIWGK>(',R6& 09} &(',Rba;'PI;+=Rk-0&(+%i+=),) µ £|>(/$%�>/798;: m�< +8IK/;),:�-0',/;>Q+8³|:HGW-A'*/;>=?> ½DÜ�º_Ù_Ù�Å$º¼»�Ä�Ç5»�»A@5Á�º_½%B'C�ºÐÏ�À�Ê5½DÏË½¿¾JÀ�»�½6Ä�ÀÂºÐÆ8Ï�Ê5Æ�ÜjºÐÀ�ÃÉØËØK½6Ã ÁÂ»]ÈÓÁÂÆ ÝSÁÂ½�Û8ÇËÙ¼ÃÉÁÂºED0Ã�À�º_Æ Ï~ÆÉÈ�À�ÊË½�Å$º_Ú ½6Á�Û8½�Ï5Ä�½6»F1G º_Ï5Ä¿½DÜ]½DÄ¿Æ ÏW»Íº¼Å$½�ÁCÌWÁÂ»ÍÀ�Æ Á Å$½�Á�Ä�Æ ÁÂÁ�½0Ä�À�º_Æ ÏW»?H=Ü[½DÝiÇ5»ÍÀCÇW»Í½�ÀÂÊË½�Ì5Á » À�Æ Á Å$½6Á]ÁÂÇËÏËÏ5ºÐÏËÛ�Ä�Æ ÇËØ5ÙÐº_ÏËÛ5Õ



���������	��

�����	������������������������� ��! " !
© ´�� ��� $ . � , © ´ 5 q t�u . © ´ 5! V � ¶

� � �� v � � � ¡ $ . � , © ´ 5 ' . !10 U ^*5` >lGK)*)]-A&�+=R0+�7JGW),7=:�)µGW-0',/;>(R8B�%i+z&HGJIK+f),'*Lg'P-A+8c�/;:(36R0+=)PI;+8R~-0/9-0&(+z7=GKR0+�/ T a;),:(/K>j+8Lg'*R0R6',/;>F@?OjG³|:HGK36£z78/;Lg'*>(a�/K:�-n-0&(+Y1(36/K-A/;> 0 ` >f-0&HGW-D7=GKR0+WB v . � 5�� v s s . � 5 c�+=R07830'*@[+E-0&(+Y1(36/;@HGK@�',),'P-�Okc(+8>(R0'P-�O-A/boH>(c.Gz³|:HGK36£</ T '*Lg1�:(),R6',/;> � ° ',>?-A/zGz³|:HGK36£</ T '*Lg1�:(),R6',/;> ° B�+=L9'*-6-A'*>(abG�aK),:(/;>9/ T ',L91(:(),R6',/;>. " ��� 5 ° 0i} &�',R�7JGK>¯@[+ba;+8>(+=30GK),'*R0+8cF-0/9-0&(+b1(30/K@HGK@('*),'*-�Ogc(+8>(R0'P-�OQ-A/�oH>(c¯G91HGW36-A/K>�� . ³|:HGK30£Q/K3a;)*:(/;> 5 ',>?-A/QG�1(GK36-0/;>
	�@?O{+=L9',R0R6',/;>{/ T G.-A&('*30cl1HGW36-A/K> 0b} &(+ T /;:(3�7=GKR0+8RbGK30+fR0:(L9L.GW30',R6+=cl'*>-A&�+b-AGK@()*+k@[+8),/$%�� !K®�

7�',GKa;30GKL 5 1�),'*-6-A'*>(av sÂs q wYx�� ¶ � � �� ¶ � ��� �  ��´ � . " ��� 5��

v�� s q wYx � ¶ � � ¶ � ��� �� �
v s � q���� � � ´  . " ��� 5 ´ 

v���� q ! w � � �� ¶ � ��� �  . " � � 5"! �  ¶�$# �  ¶�¶&%(' �*)�+-,/.10ª � . " ��� 5

v s32Ós54 q v 6s32 6s74 q v s s � �98 ' . !10 U;U 5v s 6s q # , . !10 U ¢45v:6s � q v s � , . !10 U ®*5v;�-6s q v�� s , . !10 U º 5} &(+�³|:HGW30£ B(GK>?-0',³|:HGK36£�GK>(c.aK),:(/;>9c(+8>(R0'P-A',+8REGW30+�-A&(+8>.7=/K:(1(),+8c�GK>�cg-A&�+ T :()*)HR0+8-E/ T 7989: m�<+=³|:HG5-A',/K>(R�',R
© ´�� ���=<> $ � . � , © ´ 5?$ � . � , © ´ 5@ . � , © ´ 5 AB q t�u . © ´ 5! V � ¶

� � �� <CCC>
v s&2Ós74ED � �(F # v s&2 � D � ��F# v s32±s54 D � ��F v s&2 � D � ��Fv�� s D � �(F v;� s D � ��F v���� D � ��F

A1GGGB <> $ 8 . � , © ´ 5?$ 8 . � , © ´ 5@ . � , © ´ 5 AB '. !10 U ¼ 5H +8OK/;>(c¯),+JGWc(',>(a</K30c(+83=BHc(:(+k-0/g+ «]+878-AR�)*',£K+



���������	��

�����	������������������������� ��! " ^
/;3

-A&�+�R61(),'P-0-0',>(a v s 6s c(/�+=R�>(/K-�IWGK>('*R0&jGK>?O�Lg/K30+ 0 � /Ë%i+8IK+=38B[' T %i+�',>?-A36/ec(:�7=+$ � . � , © ´ 5 q $ . � , © ´ 5 � ?$ . � , © ´ 5 , . !10 U 3*5:(R6',>(a�� GJI;/K:(3�R�O�LgL9+8-036O;Be%E+�7JGK>j7=/K>(R6-030:(7 - ";" >(/K> µ R6',>(a;)*+8-�c�+=>(R6'*-A'*+=R���� � � $ �� GW>(c��
� � q � � � �

� ,
� � q � �  �

� � !
	 � ,� ¶ � q � �  �
�  �	 � � ^
� � , . !10¼¢ # 5� ´ ) q � �  �
�  �	 �  
� � � U 	 � ,� � � q � �  �
�  �	 �  
� �  	 � � ¢�� � 'm )*)]-A&�+=R0+�³|:HGK>?-A'P-A'*+=R�+8IK/;)*IK+z'*>(c(+81[+8>(c(+=>?-0)*O T 36/;L /;>�+zGW>(/K-A&�+=3 0} &(+�a;),:�/;>¨c(',R�-A36',@(:�-0',/;>{',Rk1HGK3�-b/ T -A&(+�R6',>(a;)*+8-kc�+=>(R6'*-A'*+=RbGK>�c2'*R�7=/K:(1(),+8c2%�'P-A&l-0&(+�� ���+$'&
#( .��+�*2#"���� �+&����!2#. 
#( "�� � . � , © ´ 5 q � s�� $

. � , © ´ 5  ?$ . � , © ´ 5! ' . !10¼¢ " 5H +=R6',c(+8R.-A&�+ ";" :(>(7=/K:(1(),+8c�+=³|:HG5-A',/K>(R=BY%i+l&HGJI;+¯-A&(+¯+8I;/K),:�-0',/;>�+=³|:HGW-0',/;> T /K39-0&(+"� GJIK/;3R0'*>(a;)*+8-
© ´ � � � � � . � , © ´ 5@ . � , © ´ 5 ¡ q t�u! V � ¶

� � �� <> v s s D � �(F ! X$# v s � D � � Fv�� s D � �(F v���� D � � F
AB � � . � , © ´ 5@ . � , © ´ 5 ¡ ' . !10¼¢*!45

%'&)( *,+.-0/�1320/54768/�9;:<47= >3?@/ A7BDC79E=7+D9F>G1H+JI7CK>3+JL04} /¨7=/;>(78),:(c�+.-A&('*Rf7�&HGW1�-A+83=BD%E+�%�'*),)�R0&(/K36-A)PO2+ de1()µGW',>§%�&(+830+�-0&(+�c('PI;+=36a;+=>�7=+=R�78/;Lg+8R T 30/KL '*>I�',3�-A:HGK)(GK>(c.+8Lg'*R0R6',/;><c(',GKa;30GKLgR8B|GK>(c9&(/$%�-0&(+�1�),:(R�c('*R6-A36',@(:e-A',/K>�GK30'*R0+=R T 36/;L -A&�+~7=GK),78:()µG5-A',/K>(R 05 '*>(7=+N/K:(3�GK'*L ',R�R0',L91()POQ-A/�-A+8),)�%�&HGW-�£�'*>(c¨/ T c('PI;+830a;+8>(7=+8RbGK1(1�+JGK3�',>{-0&(+Nc(',GKa;3AGWLgR�%i+<Lg+ -GK>(c�-0/N:(>(c�+=30)*',>(+WB�&(/$%�-A&�+�1(),:�RYc(',R�-A36',@(:�-0',/;>97=/KLg+8RY/;:�-�/ T -A&(+�c�'*I;+830a;+8>(7=+8R�7JGK>�7=+=)*)µGW-0',/;>]B|%i+%i/;>$M -�+8>?-A+=3~',>?-0/�-0&(+bc(+8-AGK',)*RY/ T 7JGK)*7=:(),GW-A'*/;>(RY'*>Fc(',L9+=>(R6',/;>(GK)]36+=a;:(),GK30'*hJGW-0',/;> 0:�+8-�:(RY-AGK£K+WB T /;3Y+Éd(GWLg1()*+KB�-A&(+k7=GKR0+k/ T $ ?$ON P � 0 ` T %i+�%YGW>|-�-0/<7=/;L91(:�-0+�-A&(+�o(30R6-Y/;30c(+83QOR 7
78/;3036+=7 -A',/K>(R=B(%i+z&(G$IK+�-�%i/9c('µGKaK3AGKL9R T /;3�36+JGK)CaK),:(/;>F+8Lg'*R0R0'*/;>

S ºÐÏWÅ$º_Ä�½6»�Ã Á�½nÀÂÊË½DÆ Á Å$½�ÁCÆ È�À�Ê5½DÁ�½6ØËÁ�½0»Í½6Ï=ÀÂÃ�ÀÂºÐÆ8Ï~Æ ÈeÀÂÊË½ BWÃAÚ Æ8ÇËÁC»,CJÝYÝY½¿À�Á-C~Û8Á�Æ8ÇËØ|Õ



���������	��

�����	������������������������� ��! " U
GK>(cF-A&�30+=+ T /;3YI�'*36-A:(GK)C7=/K3030+878-0',/;>(R

� >(+f7=GK>l+JGWR0',)POF7�&(+=7�£ B�@?Oj1[/$%i+=3�78/;:(>?-A'*>(a T /K3�+Éd(GWLg1()*+KB -A&HG5-�-0&(+=R6+Nc('µGWa;3AGKL9R~GK30+zc('*IK+=3��a;+8>|- 0{} &(+.30+JGW)i+8Lg'*R0R0'*/;>(Rz7=/;>?-�GW',>(Rz',> T 30G���36+=c¤GK>(c¥78/;),)*',>(+=GK3bc('*IK+=30aK+=>(78+=R=B�78/;3036+=R01�/;>(c�',>(a{-0/R0/ T -�a;)*:(/;>j+=L9',R6R0',/K>{GK>�c¯-A/g+=L9',R6R0',/K>¯1HGW3AGK)*),+=)[-A/g-0&(+f'*>('*-0'µGK)[³|:HGK30£���%�&(',)*+bI�'*36-A:(GK)�7=/;3630+=7 -A'*/;>GK36+�@[/W-A&Q',> T 3AG�� 30+=c�GK>(cQ:()P-A3AG�� I�',/;)*+8- . &(GK30cQa;)*:(/;> 5 c('*IK+=36a;+=>?- 0 ` T %i+k:(R0+kc�',L9+=>(R6',/;>HGW)[36+=a;:(),GK3��',h=GW-A'*/;>l-A/jc(+=GK)D%�'*-A&M-A&�+=LjB�%i+9o(30R6-z),/�/;£{GW-b-A&(+��
	­c('PI;+=36a;+=>�7=+=Rz',>M-A&(+<I�',3�-A:HGW)Dc('µGKaK3AGKL9R 0y /;30£|',>�aF%�'P-A& � q U � !��
��� B�/;>(+97JGW>¤R6&(/$%²-A&HG5-zc�'*I;+830a;+8>(7=+8Rz7=GK>(78+=)�@[+ -�%E+8+=>¥1�30/;1HGWa?GW-A/K3GK>(cFI;+836-0+ dj7=/K3030+878-0',/;>(R 0� >(+b7JGK>Q-A&�+=>Fa;/<-A/�c('*Lg+8>(R0'*/;> U  !���� � GK>(cFc(+=GK)C%�'*-0&�-A&(+bR0/ T -�c('*IK+=30aK+=>(78+=R 0�} &(+��9: ´.
�k'*>(/;R0&�'*-�G��%:�+=+�� ´ GW:(+=>|@�+=30a 5 -A&(+8/;30+8L � !;¢ 
 -0+=)*),Rb:(Rb-A&HGW-b-0&(+=R6+.7JGW>(7=+8)�%�&(+8>§%i+.GKc�c¤I�',3�-A:HGK)7=/K3030+878-0',/;>(R�-0/936+JGK)�+8Lg'*R0R6',/;>Qc(',GKa;30GKLgR 0y +gGK36+9-0&(+=>¤),+ T -k%�'P-A&M-A&(+97=/K),),'*>(+JGW3�c('*IK+=36a;+=>(78+=RN'*>¨-A&(+930+=GK)�a;),:(/K>2+8Lg'*R0R6',/;>(R 0 ` T ° c(+��>(/K-0+=R�-A&(+b'*>('*-0'µGK)�³|:HGK30£Q'*Lg1�:(),R6',/;>QGW>(c � ° '*-0R�',L91(:(),R6',/;>�G T -A+83~+8Lg'*R0R6',/;>CBe-A&(+ba;)*:(/;>F+=L9',R6R0',/K>GKL91(),'P-A:(c�+z78/;>?-�GK'*>(R�-A+830L9R�1(36/;1�/;36-0',/;>HGW)�-0/ . " � � 5�� � ��� B]%�&�',7�&¨),+=GKc(R�-0/�@�/K-A&¨78/;),)*',>(+=GK3~GK>(cR0/ T -�c�'*I;+830a;+8>(7=+8R 0�} /�'*R0/;),GW-A+�-0&(+b1[/K),+k',>Q-0&(',R�+Éd�1�30+=R6R0'*/;>CB /;>(+b7JGW>j%�36'*-A+". " � � 5 � � ��� q ". " � � 5 � � ���� � � . " ��� 5 � �� �

�. " � � 5 � � ���  � . " � � 5 "!�� �
q � ". " ��� 5 � � ��� � � � "!�� � . " ��� 5
q � "" ��� ¡ � � !�� � )*> . " ��� 5" ��� � � � "!�� � . " ��� 5 '} &(+k),GKR6-�c�'*I;+830a;+8>?-�-A+=36L­78/;3036+=R61[/;>�c(R�-A/ `�� c�'*I;+830a;+8>(7=+8R~GK>(cQ',RE7JGK>(78+=)*),+=cQ@?OgIe'*36-0:HGK)�7=/;3630+=7��-A'*/;>(R 0 y +�GK36+�-A&|:(R~),+ T -�%�'P-A&F7=/K),),'*>(+JGW3Ec('PI;+=36a;+=>�7=+=R

� � � ��� "
�

� "  � �" ��� ¡ �  o(>('*-0+ ' . !10¼¢K^*5
} &(',Rk78),+=GK30)PO{R6&(/$%�>¤&(/$%
-A&(+<1�),:(Rkc('*R6-030',@�:�-A'*/;>lGK)*),/$%�R�:(R�-0/Q',R6/;)µGW-0+z-0&(+<7=/;)*),'*>(+JGK3�c('*IK+=3��a;+8>(7=+8R	'*>�aK),:(/;>b+8Lg'*R0R0'*/;>bc('µGWa;3AGKL T 30/;L -A&(+�R0/ T -�R0',>�a;:()µGW30'*-0',+8R=B$7JGW>(7=+8),),+8cb@|OkI�'*36-A:(GK);c(',GKa;3AGWL 0



� � ��� ���	� 


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

} &('*RD7�&HGK1�-0+=3D%�',)*)e@�+�c(+8IK/K-A+8c9-0/�-A&(+�R�-A:(c�Of/ T -A&(+�LgGK',>NGK>HGK)PO�-0',7=GK)e1�30/;1�+=3�-A',+8RD/ T -A&(+ 7989: m�<+8IK/;),:e-A',/K>l+=³|:HGW-0',/;> 0 H GKR0'*7JGK)*)*OKB�%i+N%�',)*)	)*/e/;£FG5-�-A&(+NGK>HGK)PO�-0',7=GK)	@�+=&(G$I�'*/;3�/ T -0&(+NR0/K),:�-0',/;>(R�/ T-A&�+�+8³|:HGW-A'*/;>CB(1(GK36-0',7=:�)µGK36)*O.GW-�R0LgGK),) � 0
� &! "'L0BDCK>G+JL04 +D4 # /�BDBD+J4 9GA@: 6 /y &(+8>Nc(+JGW),',>�a�%�'P-A&b-A&(+ 7989: m < +=³|:HG5-A',/K>CBK'P-�',R�/ T -A+8>z:(R6+ T :()|-A/~%E/K30£k',>%$¯+8),),'*>bR01HGK78+ 0 ` >�-A&HG5-7JGWR0+KBH-0&(+ � ��7=/K>|IK/;),:e-A',/K>j'*>�-A&(+ � � 5 / T -A&(+b+=³|:HG5-A',/K>jR6',L91()*O.@[+87=/;L9+bGK>¯GK),aK+=@(30GK',7�1(30/�c(:(7 -

© � � ��� $ .'&*, © � 5 q t�u . © � 5! V (
.'& 5 $ .'&*, © � 5 ' . ^ 0 " 5} &(+%$¯+=)*),'*>.-A30GK>(R T /K30L9R�/ T -0&(+bR01()*'*-6-A',>�a T :(>(78-0',/;>�R=B(7=GK),)*+=c �+. $*) �+�*$'��
 �+(+) 2#. 
#(-$'. 
 B�GK36+

( s s q wYx � ^ ! ��, .'& � " 5 ��, .'&  " 5 � . ^ 02!45
( s � q � � � !� &  & �& .'&  " 5 .-&  �!*5 � . ^ 0_^*5
(
� s q wYx�� !� &  & �& .'& � " 5 .-&  " 5 � . ^ 0 U 5
(
��� q ";"$w � � U X$# � �®  �! w � � "& � " � "&  "&  " � "&  ! ��, .'& 5 � . ^ 0¼¢45

%�&(+830+ � , ./. 5 q � � � " ���10" � � q (32  54 .6.  " 587 0� 8:9 � "& ' . ^ 0_®*5
} &(+ OjGK30+bR0&�/Ë%�>j',>QoHa 0i^ 0 " 0
;=<?> º¼»]À�ÊË½�@ ÇËÙ_½�Á�Ä�Æ Ï5»ÍÀÂÃ Ï8À�ÃÉÏWÅBA	Ñ'C=Ô[º¼»[À�ÊË½�D*EGFIHGJ-KMLGNONPL	ÈÓÇ5Ï5Ä�ÀÂºÐÆ8Ï�HËÜ�ÊËº¼Ä Ê~º¼»]À�ÊË½�Ù_Æ Û=ÃÉÁÂº ÀÂÊËÝYº_Ä	Å$½�ÁÂºÐÚ�ÃÉÀ�º_Ú ½nÆÉÈÀ�Ê5½Q@ ÇËÙ_½�Á�Û=ÃÉÝYÝ�Ã�ÈÓÇËÏWÄ�À�º_Æ Ï�Õ " ¢



���������	��
���� ��!~�����~��� �n��� ��
k������
~���¿��� " ®

���
	

� ��
 �
�

	��	��� 	

�
� 	
���
���
���
���
���
���

��� �

! "#$ %
&

��'�'�( �

'�( )+*
'�( )
'�( ,-*
'�( ,
'�( �.*
'�( �
'�( '+*
'

/-021 /4351

6�7
8

9 :;< =
>

8�?8?�@ 8

A+B
A-?
84B
8.?
B
?

C�D
E

F GGH I
J

E�KEK�L E

M-K
N4K
O-K
P-K
Q4K
E�K
K
R E�K
R Q4K

/-ST1 /-UV1
W ',aK:(30+ ^ 0 " � m >(/;LgGK),/;:�RYc(',L9+=>�R0',/K>(R T /;3�� . G 5 $ N $ B . @ 5 @�N $ B . 7 5 $ON @ B . c 5 @ N @ 0
��R6',>(a t	u . © � 5 q � �YX� ��� � � +-, �[Z]\ � ���Y^`_ �acbcd � B(%E+b7JGW>¯+=GKR0'*)*O�7�&�+=7�£Q-A&HG5-�-A&(+bR0/K),:�-0',/;>Q/ T . ^ 0 " 5 ',R

$ .'&*, © � 5 q $ .-&*, © �� 5 � t�u . © �� 5t�u . © � 5 � ef+f � �-g ,ih � 8 � ' . ^ 0kj45
W /;3~-0&(+f>�/;> ��R6',>(aK),+8-�7JGWR0+KB�-A&(+ $¯+=)*),'*>¯R61HGK7=+f+ de1(30+8R0R6',/;>¨R�-A',)*)�7=/;>?-�GW',>(R�G.LgGW-A36'PdF1(36/ec�:(78- 0y +�oH36R6-ic('µGKaK/;>HGK)*',h=+Y-0&(+�GW>(/;LgGK),/;:�RDc(',L9+=>(R6',/;>�R�LgGW-030'Pd�GK>(cg-0&(+=>.R0/;)PI;+�'P-�),',£W+�'*>9-0&(+�R6',>(aK),+8-7JGWR0+ 0

� & % l,4@: BTm'>3+D6 : B I /5?@: - +JL01` -g',R�/ T 1�30',L9+Q',L91�/;36-AGK>(7=+�-0/¤R�-A:(ceO -0&(+¯GK>HGK)PO�-0',7=GK)YR0'*>(a;:(),GK30'P-�O§R�-A36:(78-0:(30+¯/ T -0&(+�7989: m�<R0/K),:�-0',/;>(R8BË1HGK36-0',78:()µGK36)*O T /;3 �on " %�&(+830+�-A&(+ � +=a;a;+�-0&(+=/K36ObGK1�1(),'*+=R 0�m -�R0LgGK)*) � BË-A&(+�30'*a;&?-AL9/;R6-R0'*>(a;:(),GK30'P-A'*+=R~',>{-0&(+ $¯+=)*),'*>{1(),GK>(+Nc(/KLg'*>HGW-A+8R 0 5 /(BCGKR�/;>(+<7=GK>¨c('*30+=7 -A)PO{R6+=+ T 30/KL GK>�/;L.GW),/;:(Rc('*Lg+8>(R0'*/;>(R9+ de1(30+8R0R6',/;>(R8B�-A&(+¯c(/;L9',>HGK>?-g7=/;>?-030',@�:�-A'*/;>�G5-�R0LgGK)*) � %�',),)�78/;L9+ T 30/KL -A&(+ �8 � �-A+830L9R 0D} &(+830+ T /;30+ $ .'&*, © � 5 � $ .-&*, © �� 5 + de1 � w& � " ¡ , . ^ 0qp*5



���������	��
���� ��!~�����~��� �n��� ��
k������
~���¿��� " j
%�&('*7�&¯R6:�«]+830R T 30/;L -�%E/g1(30/K@(),+8LgR" 0 'P-<',R<GW> +8R0R6+=>?-A',GK)�R0'*>(a;:(),GK30'P-�O;Bn%�&('*7�&S',R<>(/K-f-A&(+F£|',>(c / T R6',>(a;:�)µGK36'*-�OM%E+F+Éd�1�+=7 - T 30/;L

� +=a;aK+�-A&(+8/;36OKB! 0 'P-EGW1(1[+=GK30REGW-�-A&(+�R07JGW),+�© �� 0�m R0'*>(a;:(),GK30'P-�O�GK1(1�+JGW30',>�afGW-�-A&�+ T GK7 -A/;36',hJG5-A',/K>9R67JGK)*+KB�' 0 + 0 G5-GK>jGK36@('*-03AGK3�OQGK>�c¯>(/K> ��1(&?O�R0'*7JGK)�R67JGK)*+k',R T GK3 T 36/;L @�+='*>(a9G�aK/e/�cFGK>HGK)PO|-A',7=GK)C@�+=&HGJI�',/K3 0} &(+boH30R�-�1�30/;@()*+=L­7JGK>j@[+bR6/;)*IK+=cj@|OF36+=R6:(LgL9',>�aN-A&(+b1�+=36-0:(30@(GW-A'*/;>Q-A&(+8/;36OQ'*>Q-A&(+b)µGW30a;+ 	),'*Lg'P- 0�m )*-0&(/;:(aK&l'*-�R0:�«[+=36Rk',> T 30G���36+=cl1(36/;@()*+=L9R=B[-0&(',R�',R�c(/K>(+N@?O{-0&(+ H W �9: +=³|:HGW-0',/;> 0�} &(GW-+=³|:HG5-A',/K>j1�30+=c�',78-0R�-A&HGW-
� � �

� � �� " � � 5 %�'*-0& � q " ! t	u ),> . !*5V ' . ^ 0 3*5
��> T /;36-0:(>HGW-0+=)*OKBE-A&�+ H W �;: 1�30+=c�',78-0',/;> T /;39R6-030:(7 -A:(36+ T :(>(7 -A'*/;>�'*R9:�>HGK@()*+j-0/§30+81(30/�c(:(78+¯-0&(+cHGW-AG�GK>(cj'*-AR ´ : � 7=/K3030+878-0',/;>(R�+ I;+=>¯L.GJOQ)*+JGKcQ-0/9>�+=a?GW-0'*IK+�7830/;R6R�� R0+=7 -A'*/;>(R 0} /�G$IK/;',c¯-A&(+NR6+=78/;>(c¨1(36/;@(),+8L¯B�/;>(+zR0&(/K:(),c{-036OF-A/.Lg/�c(' T O.-A&(+<© � c(+81[+8>(c(+8>(7=+WBC%�&(',7�&¨'*R/;>()PO<IWGK),'*c9'*>g-0&(+�),GK30aK+�© � )*',L9'*-JBK',>9R0:(7�&FGb%YGJO�-A&HG5-i-0&(+�R6',>(a;:�)µGK36'*-�O<GW1(1[+=GK30Ri/$I;+=3�-A&(+~%�&(/;)*+© � 30GK>(a;+ 0
� &G� � +J2 /�4��
C7476 >G+JL0479y +.%E/K:(),c )*',£K+9-A/{o(>(c +='*a;+=> T :�>(78-0',/;>(Rz/ T -A&(+�798;: m�< +8³�:(GW-A'*/;>CB�' 0 + 0 1HGK36-0',78:()µGK3�R0/K),:�-0',/;>(RRAG5-A',R T O�',>(a � �� � �� v � � � ¡ � . � 5 q . � . � 5 ' . ^ 0 "$# 5y +b%�'*),)[a;'*IK+b-�%i/9c('*«[+=36+=>?-~1(30/�/ T RY-A&(GW-�-A&('*R�+=³|:HGW-0',/;>F&HGKR�>(/�>(/K> � -030'*I�',GK)]R6/;),:�-0',/;> 0
�	�
�	��� 
����
��������������������� ��!�"
:�+8- � q ),> . " � � 5 B�-A&('*R�+=³|:HGW-0',/;>j7JGW>¯@�+k30+ %�30'*-6-A+8>

�$#� � % v
. � � % 5 � . % 5 q . � . � 5 ' . ^ 0 ";" 5` T %i+b),/�/;£9',>FL.G5-A&(+8L.GW-0',7=GK)]@�/e/K£�R�36+ T +830+=>�7=+KB %i+bo(>(cj-0&HGW-~+=³|:HG5-A',/K>(R�/ T -0&(+ T /;30L

&
. � 5 � . � �� � ' �

. � , ' 5 & . ' 5 q � . � 5 , . ^ 0 " !45
GK36+)(�$'�	"�2#&)& ��( .
"%2 �+& �+� 2 ��� �+" (-$'. 
�$%� "+*
2 
02  $'. � �'( . � 0 ` T � . � 5 q # B�%i+g7=GK),)D'P-,*
$*) $ �!2#. 2 $'��
 0
W /;3Y-A&�/;R0+b',>?-0+=a;30GK)C+=³|:HG5-A',/K>(R=B(%i+z&(G$IK+k-A&(+ba;+8>(+=30GK)�30+8R0:()P- � !ij 




���������	��
���� ��!~�����~��� �n��� ��
k������
~���¿��� " p
���������	��
 ��
���
�� *
2 (�$'�	"�2#&#& � ( .
"�2 �+& �+� 2 ��� �+",(-$'. $%�9"+*
2�
02  $'. � �'( . �

&
. � 5 � . � �� � ' �

. � , ' 5 & . ' 5 q � . � 5 ,
� *
2#& 2�"+*
2�� 2#&). 2#� � . � , ' 5 �+. � " *
2 �)� .  #",(-$'. � . � 5�� 2#�*$'.�� "�$ "+*
2� #� �'
 
�� � * �'
/$'. 2 �+. � 2 
��
02#.
",(,�+� � � $'. 2�� �0� "�$�� �)� .  #",(-$'. �'�+.
(*
 *!( .�� �+� ) $0
#"�2 �+2#& � � *
2#& 2�� 
0$'�	� ",(-$'. ( . "+*
2�
�� ) 2� #� �'
 

� �	� } &(',R�-0&(+=/;36+=L GWc(Lg'P-ARY-0&(+ T /;),)*/Ë%�'*>(aN78/;30/;)*)µGK3�O
� ���	� �"!�!�#$�&%'��
)(*
�� *
2�*
$*) $ �!2#. 2 $'� 
 (�$'�	"%2#&)& � ( .
"�2 �+& �+� 2 ��� �+",(-$'. $%�9"+*
2�
02  $'. � �'( . �

&
. � 5 � . � �� � ' �

. � , ' 5 & . ' 5 q # ,
� *
2#& 2 " *
2,+ 2#&). 2#� � . � , ' 5-� 2#�*$'.���"%$ "+*
2; #� �'
 
.� �0/ � � ) ( " 
9$'.
� � �+� ) $0
#" 2 �+2#& � � *
2#& 2 �'�+.
(*
 *!( .��
0$'�	�!" (-$'. 
 �5 ',>�7=+b-A&(+ 798;: m < +=³|:HGW-0',/;>j',R�/;@?I�',/K:(R0)POFG9&�/;Lg/Ka;+=>(+8/;:(R 	�/;)*-0+=363AG<',>?-A+8a;3AGW)�+=³|:HGW-0',/;>j/ T-A&�+�R6+=78/;>(c{£|'*>(cCB�%i+zc�+=c(:(78+ T 36/;L -0&HGW-�7=/K30/;)*)µGK3�Og-0&HGW-�'*-�&(GKR�>(/�>(/;> �Â-A30'PI�'µGK)[+=',aK+=> T :(>�78-A'*/;>(R 0
�	�
�	��1 2 � � ��� ! "$3��54 �
W /;3f-0&(/;R0+Q%�&(/2GK36+Q>(/K-�R0GW-A'*R6oH+8c %�'P-A&¥-A&�+j36+=³|:('*30+=L9+=>?-<-0&HGW- � . � , ' 5 Lf:(R6-�@�+=)*/;>(al-A/¨-0&(+
� � 7=),GKR0R8B]%E+fR0&HGK)*)	aK'*I;+NGK>(/K-0&(+=3�1(30/�/ T -A&(GW- . ^ 0 "J# 5 &HGWR�>(/�>(/K> � -030'*I�',GK)�R0/;)*:�-A'*/;> 0 ` T %i+<a;/.-0/$¯+8),),'*>QR01HGW7=+KB . ^ 0 "J# 5 @�+=7=/KLg+8R

(
.-& 5 � .'& 5 q . � .-& 5 ' . ^ 0 " ^*5` T %E+�%EGK>?-~GN>(/;> � IWGK>('*R0&('*>(afR6/;),:�-0',/;> � . � 5 Be%i+�%�',),)[GK)*R0/N&HGJIK+bGN>(/;> �ÂIKGW>(',R6&(',>(azR0/;)*:�-A'*/;> � .-& 5GK>(cF-A&|:(R
(
.'& 5 q . � 70687 ' . ^ 0 " U 5R /;>?I;+836-0',>(a�-A&('*R�@HGK7�£�'*>|-0/ � ��R01(GK7=+�),+=GKc(RY-A/v . � 5 q . � . " � � 5 ' . ^ 0 " ¢45} &('*RE',R�7=)*+JGK36)*O�>(/W-E-A&�+�7JGKR6+ T /;3�-A&(+�1(&?O�R0',7=GK)]R61(),'P-0-0',>(a T :(>(7 -A',/K>(R=B�&(+=>�7=+�-0&(+�+ de1�+=7 -A+=cQ36+=R6:()*- 0} /.7=/;>(78),:(c�+z-A&�',R�R6+=7 -A',/K>CB�%i+NLN:�R6-�LgGK£W+z-A&�+f',L91�/;36-AGK>?-�36+=LgGK30£Q-0&HGW-~-A&('*R�30+8R0:()P-�'*R�>(/W-30+8R6-030',7 -A+8cN-A/�-0&(+4: � 798;: m�< +8³|:HGW-A'*/;> 0 ` -�',R�IWGK),'*cz%�'*-0&f-A&�+ T :()*)eR61(),'P-0-A'*>(a;R 0�m 78-0:HGK),)PO;B5%E+Y7=GK>%�30'P-A+�GK>¨+8³|:HGW-A'*/;>M),'*£K+ . ^ 0 "J# 5 T /;3�+=GK7�&¤© � 0z} &(+<1HGK3�-A/;>Mc('*R6-A36',@(:e-A',/K>(R�&HGJIK+�-0&|:(Rk-A/QIWGK>(',R6&T /;3�+=GK7�&l© � B(%�&HGW-0+8IK+=3�-A&(+�© � c(+81[+8>(c(+8>(7=+z/ T v . � , © � 5 '*R 0



� � ��� ���	� �

� � � �	� ������
 � ��� � 
 � ����� �

m >�',>?-A+830+=R�-A'*>(a¤-0&(',>(a2-A/¥c�/¤%�'*-0&�-A&�+ 7989: m < +8IK/;),:�-0',/;>�+=³|:HGW-0',/;>�R=B�',R�-A/§7=/;L91HGK36+j-0&(+='*31(36+=c('*78-A'*/;>(R�/;>b-A&(+ � � IWGK),:(+8R�%�'P-A&b-A&(+�+ de1�+=36',L9+=>?-�GK)?L9+JGWR0:(36+=L9+=>?-AR 0n} &('*R	'*R�c�/;>(+�@|ObR�-�GK3�-A'*>(aT 30/KL¦GjaK'*I;+8>§c('*R6-030',@�:�-A'*/;>2GW-zGK>¤'*>('*-0'µGK)	R07=GK),+9© �� . T /K3�+ I;+836O � 5 GW>(c§+ I;/;)PIe'*>(aj:(1¤-0/¯&('*a;&(+83© � :(R6',>(a67989: m�<(0[} &(',Rk-AGKR0£¯',Rk&(/$%i+8I;+83f'*Lg1�/;R0R6',@()*+fGW>HGK)*O|-0',7JGW),)*OKBCGK>�cM%i+�>(+=+8c2-0/F1(30/�7=+8R0R+8IK/;),:e-A',/K>j>|:(L9+=36',7=GK),)PO 0n} /gGK7�&(',+ I;+b-A&('*R=B�-�%i/9£�'*>(c(R�/ T -A/�/;),RYGK30+b>(+8+=c(+8c$�" 0 G<>|:(L9+=30'*7JGK)]30+=R6/;)*IK+=3 T /;3�-A&�+ 7989: m�< +=³|:HGW-0',/;>CB! 0 G<7=/KLg1HGW30',R6/;>F/ T -A&(+b+8IK/;),:e-A',/K>Q30+=R6:()*-�%�'P-A&Q-A&(+b+Éd�1�+=36',L9+=>?-�GW)�cHGW-�G 0} &(',Rg7�&HGK1�-0+=3.%�'*),)�c(+8R07=36',@�+l@�/K-A&�-0&(+=R6+lR0:�@�46+=7 -AR=B~+ de1(),GK',>�',>(aM-A&(+{1(30/;aK3AGKL9R9%i+{%�36/K-A+ 05 /;L9+b',L91[/K36-�GW>|-�1(GK36-0R�/ T -A&(+�R0/;:�307=+z7=/�c(+zGK30+Y46/;',>�+=cj',>¯GK1(1�+=>(c('Ód¯GK>(cj-A&(+ T :(),)�GW1(1(),'*7JGW-0',/;>',R�GJIWGK'*)µGK@()*+�/;>F-A&�+ ` >?-0+=30>�+8-�GW-�-A&(+�GKc�c(30+8R0R
�����
	���
�
������
�
���������
��������	����! ����"�$#%�&�('���)���
*	����! (�
'� �
,+�#��
�,	

(@&! - C/. /�1 +D6 : B * 021 l43 13/�9 L0BDCK>G+JL04
5 ��� ��� 6 � !������ � � ��� � "
7�+8o(>(',>(a $ � . � , © � 5 q $ . � , © � 5  ?$ . � , © � 5 ,� . � , © � 5 q � ! � � . � , © � 5 � �

� . � , © � 5 � 	 � . � , © � 5  
� � . � , © � 5 # ,7
. � , © � 5 q � ! � � . � , © � 5  �

� . � , © � 5  �	 � . � , © � 5  
� � . � , © � 5 # ,8
. � , © � 5 q � @ . � , © � 5 , . U 0 " 5-A&�+�1�30/K-0/;>FR6-A36:(78-0:(30+ T :(>(7 -A'*/;>F@[+87=/;L9+=R

� �
. � , © � 5 q ^ �  �¢ 7" p ' . U 02!45

" 3



���������	��
�����!����{��
~� �n��� 
����C���~����� ��! ! #
} &(+ 798;: m < +8IK/;),:e-A',/K>Q+=³|:HGW-0',/;> T /;3 � GW>(c 7 7JGK>j@�+�%�30'*-6-A+8>�

� � . � , � 5 q t�u! V � �� � ���� s s � � � ¡ � . � , � 5�
� � 7 . � , � 58

. � , � 5 ¡ q t�u! V � �� � �� <> � s s D � ��F � s � D � � F� � s D � � F � ��� D � �(F
AB � 7 . � , � 58

. � , � 5 ¡
%�&(+830+ � q )*> . © � 5 GK>(c ��� � . � 5 q ��v � � . � 5 0y +g-A&|:(RN&HGJIK+Q',L91(),+8Lg+8>|-0+=c2-�%E/ 7989: m�< L9/ec(:�),+=R8B T /;3zR0'*>(a;),+ 7989: m < +8I;/K),:�-0',/;>§GK>(cT /;3�-�%E/Q78/;:(1()*+=c 7989: m�< +=³|:HG5-A',/K>(R 0 y +fR0/;)PI;+=c{c(',36+=78-0)*OF-A&�+�7989: m < +=³|:HGW-0',/;>¯',> � � R01HGW7=+@?O9+=R6-0',LgGW-A'*>(a(B�GKR�1(30+87='*R0+=)POgGKRE1�/;R0R6',@()*+KB|-A&(+�',>?-A+8a;3AGW)�'*>9-0&(+ � � 5 GK>(c�78/;>(R0'*c(+=36',>(a�-A&(+~%�&(/;)*++=³|:HG5-A',/K>NGKRnG�R0+ -�/ T 7=/;:(1�),+=czc('*«[+=36+=>?-A',GK)|+=³|:HGW-0',/;>�R 0n} &�+iIWGK),:�+=R�/ T � B 7 GK>�c 8 GK30+�7JGK)*7=:(),GW-A+8cT /;3 � 	�
]\ � � � " GK>�cl© � 	�
]\ � © � � © � 	
��� 0 $¯/K30+�1(30+87=',R6+=)PO;BH-A&(+b1�/;',>?-0R�%�&�+=30+z+8IK/;),:�-0',/;>F'*R7JGW),7=:�)µGW-0+=c T /K30L Gza;36',c9%�'*-A&��������<IWGK),:(+8RE'*> � GK>(R����������<IWGK)*:(+=Ri',>.© � 0�} &�+�IWGK),:(+8RE/ T � GK>(c© � GK36+b7�&(/;R0+8>{+8³�:(GK),)PO�c('*R6-A36',@(:e-A+=cF36+=R01�+=7 -A'PI;+=)POF',>F),> . � 5 GK>(cF)*> . © � 5 0
5 ��� ��1 � 3 ���
� ��� !�� "5 '*>(7=+ � , 8 � � $ GW>(c 8 � � @ B�-A&(+¨R61(),'P-0-0',>(a¤:(R0+8c '*>�-A&(+¨+ I;/;)*:�-A'*/;>�+8³�:(GW-A'*/;>(RFGK36+¨GK),R6/LN:()P-A'*1(),'*+=c.@?O � BH78/;Lg1(GK30+8cF%�'P-A&Q-A&�+�:�R0:HGK) 7989: m�< R61(),'P-0-0',>(a;R 0< 3AGK7 -A',7=GK),)PO;Be+JGK7�&¯R01()*'*-0-0',>(af',R�a;'PI;+=>j@?O v � B vn� B v�� GK>(c! v

� c�+8oH>(+8c¯-0&(30/;:�a;&v q v �  vn�. " ��� 5 �  v��#" . " � � 5 , . U 0_^*5
GK>(c! v

� q � v	� �
�
0

5 ��� �
� $ !����
� ������� ��!
7�:(+�-A/.-0&(+ T GK7 -�-A&(GW-�%i+N%E/K30£F%�'*-A&lG.a;30'*cCB %E+N&(G$IK+N-A/�c�',R07830+ -A',h8+f-A&�+f',>?-0+=a;30GK)	'*>{-A&�+ � � 5/ T -0&(+�7989: m�< +=³|:HG5-A',/K>(R 0 ` >.-0&HGW-i',>?-A+8a;3AGW)ÂB|/;>()PO9-0&(+�c�+=>(R6'*-A'*+=Ric(+=1�+=>(cQ/K>Q© � �e-A&�',RYGW),),/$%�:(R-A/�7=GKR6-~'*-�'*>Q-A&(+ T /;)*),/$%�',>(afc(',R67=30+ -A'*h=+=c T /;36L

� ���2 � �� v � � � ¡ $ . � , © � 587 +
%� 8 9'& ( &98 $ . � 8 , © � 5 ' . U 0 U 5

} &(+bLgGK',>FGKceIKGW>|-AGKa;+b/ T -A&HG5-�+ de1(30+8R0R6',/;>¯',RY-A&(GW-�%E+�7JGW>¯78/;Lg1�:�-A+�-0&(+b',>?-A+8a;3AGW-0',/;>Q£W+=36>(+=) ( B%�&('*7�&¯'*R�© � � ',>(c(+81[+8>(c(+8>|-=BH/;>(78+ T /K3�GK),)C@�+ T /K30+bR6-AGK36-0',>(aN-0&(+b+8I;/K),:�-0',/;>F'*-0R0+8) T 0�} &(+�+=R�-A'*L.GW-0',/;>/ T -A&(+ � � 5 -A+830L c�:(30'*>(a<-A&(+bc('P«]+830+=>?-0'µGK)[+=³|:HGW-0',/;>F30+8R0/;)*:�-A'*/;>Q%�',)*)[-A&�+=30+ T /;30+b@�+k),'*Lg'P-A+=cg-A/9GLgGW-A36',7=',GK)�1(30/�c(:(7 -�'*>(R6-0+JGKcF/ T -A&�+ T :�),)C'*>|-0+=a;30GW-A'*/;>Q7JGW),7=:�)µGW-0',/;> 0� IKGW),:HGW-0',/;>g/ T -A&�+�',>?-A+8a;3AGW)['*>.-A&(+�+8I;/K),:�-0',/;>�+8³|:HGW-A'*/;>(RY&(GKRY@�+=+=>Q1�+=3 T /;30L9+=c.@|O9-A&�+ H /�c(+GK)*a;/;30'P-A&(L � ^;®�
 %�&(+=>M'P-�',R�GK),)*/$%E+8c 0 y &(+=>¨-0&(+<>|:(LN@�+=3�/ T 1�/;'*>|-0R�/$I;+83�%�&(',7�&M',>?-0+=a;30GW-A'*/;>{'*R1�+=3 T /K30L9+=c§'*R�-0/e/jR0LgGK)*)�-A/lGW1(1()*O¨-0&(+ H /ec�+.L9+8-A&�/ec . ' 0 + 0 GW-f),GK30aK+ � 5 B	%i+.:(R6+ 5 '*Lg1(R6/;>§/K3-A30GK1�+=h=/K',cHGK)]30:()*+=R 0



���������	��
�����!����{��
~� �n��� 
����C���~����� ��! ! "
} /�+8>|-0+=3�G<),'P-0-0),+~@('*-ELg/;36+�',>Qc�+8-�GW',),R8Be%i+k+ de1(),GK',>�-0&(+kL.GW',>�R�-A+=1�R~/ T c�',R07830+ -A',h=GW-A'*/;>�/ T -0&(+',>?-0+=a;30GK)C',>F-A&�+�7=GKR0+�/ T -A30GK1[+8h=/;'*cHGK)C'*>?-A+=aK3AGW-0',/;> 0 8k+=>�+=3AGW),',R0GW-A'*/;>�-A/�L9/;30+b1(36+=78',R0+�GK)*a;/;36'*-A&�LgRT /;)*),/$%�RYc('*30+=7 -A)PO 0 :�+8- , . � , � 5 q t	u . � 5! V � � �� � �� v � � � ¡ � . � , � 5 ' . U 0¼¢45y +�78/;>(R6+=7=:e-A'*IK+=)POF&HGJI;+

,
& q � ���2 � �� v � � � ¡ � . � , � 5 '
7 � ���2 � �� v � " � " � � � ¡ � . � , � 5  � �

�� 8:9'& � 8 � � ��� 8! � v � . � & � � 8 5� 8 � 8  v � . � & � � 8 � � 5� 8 � � � 8 � � �� , �&
7 v�� � &  � �

�� 8:9'& � 8 � � ��� 8! � v � . � & � � 8 5� 8 � 8  v � . � & � � 8 � � 5� 8 � � � 8 � � �  , �& ' . U 0Ð® 5
} &(+.36+=LgGK',>�',>(aQ1HGW36- , �& B�7=/;>(R�-A'P-A:�-0',>(aF-A&(+�1()*:(Rb1(30+8R07830',1e-A',/K>¤1HGW36-JB�7JGW>¤@�+gR6',L91(),'PoH+=c¨'*>-A&�+ T /K),),/$%�'*>(af%EG$O �

� �� � �� � . � 5. " � � � 5 � q � �� � �� � . �
#
5. " � � 5 �

q � �� � �� � . �
#
5 � � � . � 5" � �  � . � 5 )*> . " ��� 5

q � �� � �� � . � 5 � � � �
. � 5" � � �  � . � 5 ),> . " ��� 5

q � �� � � �
. � 5 � � � �

. � 5� � �  � . � 5 ),> . " ��� 5 ,%�&('*7�&¯7=GK>¯@�+bc(',36+=7 -A)*O.',>(R6+=3�-A+=cj',>?-0/ . U 0Ð® 5 + de7=+81�- T /;3 � q � %�&(+=36+�%i+z&(G$IK+
),'*L� � �

� . � 5 � � � �
. � 5� � � q "� � � � . � 5� � ���� � 9 �` >¯/K:(3�7JGKR6+KB � . � 5"� v . � � � 51� . � , � 5 R0/

)*',L� � �
� . � 5 � � � �

. � 5����� q
v	� . " 5 � &�

&
 vn� . " 5 � & � � � � &�

&
�
�
���

&
� "�

&
� vn�� � ���� � 9 � � & '; > ½DÊWÃAÚ ½� ;���	� 
 Ñ � ÔÑ���
 � Ô�� � � � ;� 
 � ���� ��� 
 Ñ � ÔÑ���
 � Ô���� � ;� �	��
 Ñ � Ô�
 
 Ñ��0Ô��
 � 
 � �� ����
 Ñ � Ô��
 �� � ;���	� 
 Ñ � Ô�
 
 Ñ��0Ô��
 � 
 � �� �	� 
 Ñ��0Ô��
 � � � ;���	� 
 Ñ � Ô�
 
 Ñ��0Ô��
 � ��
 Ñ��AÔJÙÐÏeÑ���
 � Ô �



���������	��
�����!����{��
~� �n��� 
����C���~����� ��! !*!
W ',>(GK),)PO;B

, �
& q � �

��8 9'& � � � 8 � � ��� 8! � vn� . �
& � � 8 51� 8 � ��2� 4 vn� . " 51� &� 8 � � &  v	� . �

& � � 8 � � 5 � 8 � � � ��2� 4 ��� vn� . " 51� &� 8 � � ��� & � �
&
�
�
� �

&! � vn� . " 5 � &�
&

 v	� . " 5 � & � � � � &�
&
�
�
���

&
� "�

&  
v
� � & �

 v . �
& � � & � � 51� & � � � ��2��2 ��� vn� . " 51� &!  "! � & v	� . " 5 )*> . " � � & 5 '

5 ��� � 5 � ���,����� !���� � � ��� ������� ��!m c('*«[+=36+=>?-A',GK)]+8³|:HGW-A'*/;>jR0/;)PI;+=3�78/;>?-�GK'*>(R ^ 1(GK36-0R��� GK>jGK)*a;/;36'*-A&�L %�&('*7�&¯+ I;/;)PI;+8R T 36/;L G�a;'*IK+=>F',>�'*-A',GK) IKGW),:(+k:(1F-A/9G�a;'*IK+=>F:(1(1�+=3�IWGK)*:(+ 0� GfR�-A+81(1[+83=B�%�&(',7�&Q+8R6-A'*L.G5-A+=Ri+=3630/;36RE/ T -0&(+�1(36+8I�',/K:(R�GK)*a;/;30'P-A&(L²GK>(c�7=GK),78:()µGW-0+=R�-A&(+�R6-A+81(R-0/91(GKR0R�-A/�'*-=B�'*>j/K30c(+83�-0/�Lg'*>(',L9',R6+�+=3630/;36R 0� GfaK+=>(+83AGK) T :�>(78-0',/;>CB�c(+=GK),'*>(af%�'*-0&.-A&�+�R6-0+=1(1�+=38B(%�&(',7�&Q36+JGK)*)*O�1�+=3 T /K30L9RE-A&(+�+8I;/K),:�-0',/;>QG5--0&(+kIKGW),:(+8RYO;/;:j%YGK>?-~'*-�-0/ 0D} &('*R~'*R�7JGK)*),+8c�-A&(+bc(36'*I;+83 0
W /;3�/;:(3�1(:(361[/;R6+=R8BW%i+i:(R6+=cfG U -0&z/K30c(+83 � :(>(aK+ ���k:�-6-�G�Lg+ -A&(/�czGKR�+8I;/K),:�-0',/;>�GK)*a;/;30'P-A&(LjB=-0&(+H :()*',36R07�& � 5 -A/�+=3YR�-A+81(1[+83�GW>(cQ-A&(+ � 7 �D` >|-�c�30'*IK+=38B GK),)�-A&(36+=+�GK30+bc(+8R07830',@�+=cj',> T 36/;L ´ :(L9+=30'*7JGK)

� +=7='*1[+8R � ^;® 
 0
(@& % 	 /�9F>3+J4@2 >3?@/ / -0L0BDCK>3+.L 4` >¥/;36c(+=3�-A/{-0+=R�-f-A&�+.+�
978',+=>�78O¤/ T /;:(3�+8IK/;),:�-0',/;>§GK),aK/;30'P-A&(LjB�%E+�78/;L91HGK30+8c§'P-ARf36+=R6:()*-0Rz%�'*-0&-A&�+98 � 	 � ! p�
 ),+=GKc('*>(af/;36c(+=3E+8I;/K),:�-0',/;> 0 y +�R�-�GK3�-A+8cj+ -�© � q ! # 8b+ 	 � %�'*-0&.-A&�+98 � 	�1(GK36-0/;>c(+8>(R0'P-A',+8R � GK>(c<)*+8-�-0&(+=L +8IK/;)*IK+�%�'P-A&</;:�3DGK),aK/;30'P-A&(L 0 y +Y-0&(+=>�78/;Lg1(GK30+8c</;:(3�36+=R0:�)*-AR�%�'P-A&N-0&(+8 � 	 /K>(+�GW-�IWGK30'*/;:(R�© � :(1Q-0/ "J#�#K#;# 8b+ 	 � 0D} &(+z© � 30GK>(a;+�%EGKR~7�&(/;R0+8>¯-0/9&(G$IK+�G978/;>(R6-AGK>?->|:(LN@�+=3</ T GW78-A'PI;+ � GJIK/;:(30R 0 y +Q:(R0+8c X$# q ¢ B�GK>(c
� � %�� q " ^ ! $¯+ 	 0�} &(+Qc�+=>(R6'*-A'*+=Rf%i+/;@�-AGK',>�+=cM:(R0'*>(aQ/;:(3k+ I;/;)*:�-A'*/;>2GK),aK/;30'P-A&(L GK36+<R0&(/$%�>2',>¨oHa;:(36+ U 0 " 0N} &(+�30+8)µGW-0'*IK+<+=3036/;3�%�'*-0&-A&�+ 8 � 	 30+8R0:()P-AR�',R�1(36+=R6+=>?-A+8cl',> T :(a;:�30+ U 0 ! 0¸ > ½DÇW»Í½0Å~ÀÂÊË½����������YÅ$½6Ï5»ÍºÐÀ�º_½6»�� �����µÕ



���������	��
�����!����{��
~� �n��� 
����C���~����� ��! !K^

10-4 10-3 10-2 10-1 1
0

0.2

0.4

0.6 Q2 = 20

10-4 10-3 10-2 10-1 1
0

0.2

0.4

0.6 Q2 = 350

10-4 10-3 10-2 10-1 1
0

0.2

0.4

0.6 Q2 = 10000

x uV

x dV

-x T3

x T8

x Σ/10

x g/50

W '*a;:(30+ U 0 " � < GK36-0/;>�c(+=>(R6'*-0',+=R./;@�-�GW',>(+8c�%�'*-A&�/K:(3�+8IK/;),:e-A',/K>�GK),a;/K30'*-0&(L R6-AGK36-0',>(aSG5-F© � q! # 8k+D� � %�'*-0&Q-A&(+ 8 � 	 c�+=>(R6'*-A'*+=R 0



���������	��
�����!����{��
~� �n��� 
����C���~����� ��! ! U

uV

dV

T3

T8

x Σ
x g

10- 4 10- 3 10- 2 10- 1

-0.01

0.00

0.01

0.02 Q2 = 35

10- 4 10- 3 10- 2 10- 1

-0.01

0.00

0.01

0.02Q2 = 65

-0.01

0.00

0.01

0.02 Q2 = 100 Q2 = 200

-0.01

0.00

0.01

0.02Q2 = 350

-0.01

0.00

0.01

0.02 Q2 = 650 Q2 = 1000

-0.01

0.00

0.01

0.02Q2 = 2000

10- 4 10- 3 10- 2 10- 1

-0.01

0.00

0.01

0.02 Q2 = 3500

10- 4 10- 3 10- 2 10- 1

Q2 = 6500

10- 4 10- 3 10- 2 10- 1

-0.01

0.00

0.01

0.02Q2 = 10000

W ',a;:�30+ U 0 ! � � +=)µG5-A'*IK+k+=3630/;3�@�+8-�%i+=+8>l/;:(3�+ I;/;)*:�-A'*/;>jGK>(cQ-A&(+ 8 � 	 3ip /;>(+ . GW-�),+=GKc(',>�a</;30c(+83 5



���������	��
�����!����{��
~� �n��� 
����C���~����� ��! !;¢
(@&G� � L . A@: 1 +D9 L04 � + >3? /��"A /�1 + . /�4 >
� >(7=+�%i+�&HGJI;+~GK>9GK),aK/;30'P-A&(L�-A/b+ I;/;)PI;+ 798;: m < >|:(L9+=36',7JGW),)*OKBK/;>�+~/ T -0&(+�',>?-A+830+8R6-A'*>(a�-A&�',>(a;R�-0/c(/g',R�-A/g7=/;L91HGK36+z+ I;/;)*:�-A'*/;>¯36+=R6:()*-0R~%�'P-A&{+Éde1[+830',L9+=>?-AGK)�Lg+=GKR0:(36+=L9+=>?-AR � / T � � 0Y} &('*R�'*R�c(/K>(+@?Oj7�&(/e/KR0',>�a�GK>j',>('P-A',GK)Cc(+8>(R0'P-�O $ . � , © �� 5 GKR�G T :(>�78-A'*/;>{/ T � c(+81[+8>(c(',>�a./;>¯R0/;L9+b1HGK3AGWLg+ -A+=36R� � , � � , '&' ' , � +W� � 0 W /;3�+JGW7�&2IWGK)*:(+N/ T -A&(+<1(GK3AGKL9+8-0+=36R=BC%i+97=GK>2+8I;/K)*I;+9GK>�c278/;L91HGK30+z%�'*-A&¨-0&(++ de1�+=36',L9+=>?-�GK)�c(GW-�G 0 y +k-A&(+8>¯&(G$IK+�-0/<o(-�-A&(+b1HGK30GKL9+8-A+830R � & -A/�1(36/ec(:�7=+zG�aK/e/�c�� � 0} &(+Q/;>()POM-A/�/;)�%i+�>(+8+=cCB�'*>¥GKc(c�'*-A'*/;>¤-0/{-A&�+�/;>(+8Rf%E+Q:�R0+=cS'*> 7989: m < 30+=R6/;),:e-A',/K>CB�',RfGL9',>('*Lg'*hJGW-0',/;>�GK)*a;/;36'*-A&�L 0 ` >Q/;:(3i1(30/;aK3AGKLjB�%i+k:(R6+=cQ-A&(+ $ ` ´ � ` } 1(36/;a;3AGWL T 36/;L -A&(+ R � � ´),'*@(3AGW36O 0 ` -�',RY:(R6+=cj',>Q@HG5-A7�&jLg/�c(+kGK>�cF%i+b30+ T +=3�-A/N-0&(+ R � � ´ c(/�7=:(L9+=>?-AGW-A'*/;> � ^ij 
 T /;3YL9/;36+',> T /;30LgGW-A'*/;>�GW@[/;:e- $ ` ´ � ` } GK>(cj'*-0R�:(RAGKaK+ 0
(@&)( l,A7A7BD+D6 : >G+JL04 >GL � !�� >
5 � 5 ��� � ��" 4 � � 3 ��� � !H GKR6',7=GK),)PO;B[%i+�GK1(1�),',+8cl/;:(397989: m�< � ! # 
 + I;/;)*:�-A'*/;>l+=³|:HG5-A',/K>(RkR0/;)PI;+83�-A/�o(-�-0&(+ � � R�-A30:�78-A:�30+T :(>(7 -A'*/;> 0 5 -�GW36-A'*>(a T 36/;L R0/KLg+ja;'*IK+=>�1(GK3AGKL9+8-030'*hJGW-0',/;> GW-�GK>�'*>('*-0'µGK)YR67JGK)*+KBY%i+{+ I;/;)PI;+{-0&(+1(36/K-A/;>9c('*R6-A36',@(:e-A',/K> T :�>(78-0',/;>(R�:(R6',>(a 798;: m < GK>(c97=/;L91HGK36+~%�'P-A&9+ de1[+830'*Lg+8>|-AGK)HIWGK),:(+8Ri/ T � � 0
5 � 5 ��1 $ !�" � � ��� ����� � !
	 ��

����� ��
 �������} &('*R~1�30/;a;30GKL 36+=³|:('*30+=R� G R   7=/KLg1('*),+83E),'*£K+ka;787 � ^ # 
 B� -0&(+ <[m R �9: `�H ),'*@(3AGW36O T 30/;L R � � ´ : `�H � ^ " 
 B� � 1�+=> 89: )*',@(30GK30'*+=R . ' T OK/;:¨%YGW>|-k-0/Q:(R0+<-0&(+ 8;:�� ^ ! 
 +Éd�-A+=>�R0',/K> 5 GK>(cl-0&(+ #������ -0/e/K),£|'*-T 36/;L $¯+8RAG�� ^;^ 

� �"
�����! #���� ���} &(+ R � � ´ : `�H ),'*@(3AGW30',+8RYGK36+bR0:(1(1�/;R6+=c¯-0/�@[+b',>�R6-�GW),),+8cQ',>Q-A&�+ T /K),),/$%�'*>(aNc('*30+=7 -A/;36',+8R� )*',@(30GK30'*+=RE'*> 
��� ���
�����',����
�',�$���"
���� ) B� R &(+JGKc�+=30R~',> 
 �� ���
�����',����
�',�$����
�����'
����+�� 0` T 'P-�',R�>(/K-�-0&(+b7JGKR6+KBHO;/;:¯7JGK>¯7�&HGK>(aK+�-0&(+b),',@�3AGK3�O�1HGW-0&j-0&(30/K:(a;&F-A&(+��������! #" ��IKGW30'µGW@(),+ 0 ` -~'*Rc(+ oH>(+=c�GW-i-0&(+~@[+8a;',>(>�',>(ab/ T -A&(+~oH),+ 
� ��"'

�$��&%���'"�$�$� 0i} &(+~&(+JGKc�+=3Ec�',30+878-0/;36O�'*R�78/;>?-A36/;),)*+=c9@|O
���!�����(" ���*)+",�j',>Q-A&�+  ��!'

 )!�( ,� ${GK£W+8oH)*+ 0� >(7=+N-0&(+<1HGW-0&2'*R�7=/K3030+878-0)*O¯7=/;>�o(a;:(30+8cCB�R0'*Lg1()POF-�Oe1�+�- �&%�� ',>l-0&(+<L.GW',>{c�',30+878-0/;36O 0z} &('*R%�',)*)]/;:e-A1(:�-�-0&(+b@(',>HGW36O.o(),+/. ���*�(� '*>F-0&(+bL.GW',>Qc('*30+=7 -A/;3�O 0
01G ½�½�ÃEÙ_º À�À�Ù_½ @ËºÐÀ @W½6ÙÐÆ�ÜjÈÓÆ Á�½�¾JØK½�ÁÂº_ÝE½6Ï=ÀÂ»Cº_Ï=Ú8Æ Ù_Ú ½0Å?Õ



���������	��
�����!����{��
~� �n��� 
����C���~����� ��! !K®
� !�#���� ��� 
��` &(G$IK+�-0+=R�-A+=cj',>�R6-�GW),)µG5-A',/K> T /;3Y-0&(+ T /;),)*/Ë%�'*>(aN1(),GW- T /K30L9R� :�',>|:ed � +8c � GW- j10 " � ^ U 
� :�',>|:ed 7�+=@(',GK> ! 0 ! � ^?¢ 
} &(+ � 1�+=> 89:¨Lg/�c(:()*+~&(G$IK+�@�+=+=>�-0+=R�-A+=cQ@�/K-0&.%�'*-0&g-A&�+ $¯+8RAGN),'*@(3AGW36O�GK>�c 8;:¨)*',@(30GK36O T /K3´ 	 ` 7 ` m 8b+ W /K307=+ ! 0< ),+JGWR0+b),+ -�Lg+k£|>(/$%�' T OK/;:{&(G$IK+fGW>|O�7=/;L9Lg+8>?- T /;3�/K-A&�+=3�1()µG5- T /;36LgR 0
5 � 5 �
� ��� ��4�� ��� � ! � !�� ��� " � � � "
�
	 ���*� ��� ���� de+=7=:e-A',>�a . ���*�(� R0&�/;:(),c�)µGW:(>(7�& $j',>|:('*-�'*>�@(GW-A7�&NL9/�c(+ 0 ` T /;>�+i+8>HGK@()*+=cb-A&(+ � 1[+8> 8;: m 1(1()*+8-JBG¨>(+8% %�',>�c(/$% R0&�/;:(),c GK1�1[+=GK3f%�'*-0& -A&(+�o(-�aK3AGK1(&�',7 0 � >(+Q7JGK>S78),/;R6+Q'*-�GW-<-0&(+Q+=>�c�/ T -0&(+1(36/;a;3AGWL @?OF1(30+8R0R6',>(a�-A&(+ � 5�R £K+8O 0

 � �,� � �� >(7=+k-0&(+b1(30/;aK3AGKL­+ de+=78:�-A'*/;>{'*RYoH>(',R6&(+=c]BH'*-�1(36/ec(:�7=+=R ! /;:�-01(:�-AR.�� } &(+ko(-~36+=R0:�)*-~',R�'*>�-A&(+koH)*+�� � � � +(�,� B� } &(+ko(-~36+=R0:�)*-�GW-�+ de1�+=36',L9+=>?-�GK)]cHGW-�G�1�/;',>?-AR�'*R�RAGJI;+8c{'*> � �( ��
� ��� 	 � +(�,� B� } &(+koH>(GK)CIWGK),:(+k/ T -0&(+b1HGK3AGWLg+ -A+=36R�',R�',> 	��$��� - � +��,� 0
� /;:F7JGW>¯7�&HGW>(a;+b-A&(+8R0+boH),+8>HGKL9+=R�',>  ,�,�
��	 ��� 0
5 � 5 � 5 � ��� �} &(+g+ de1[+830'*Lg+8>|-AGK)�1[/K',>?-ARbR0&�/;:(),c¤@[+9),/�7JG5-A+=c2',>M-A&�+ ��� 	 ) �,�(� c(',36+=78-0/;36O 0�} &(+��'� 	 � +��$� oH)*+7=/K>|-AGK',>�R ¢ 7=/K),:(L9>(R�%�&(',7�&{GK30+ � B�© �

.
8 r � � 5 B � � B�� � � B GK>(c{GK>¯'*>(c(+Édj7=/;3630+=R61[/K>(c(',>�a9-0/9-0&(++ de1�+=36',L9+=>?-�GKR�R6-AGW-A+8c{',>�-0&(+ T /;),)*/$%�',>(af-AGK@()*+ � ^ip 
` >(c(+ d � de1[+830',L9+=>?-" H R 7 $ 5
� � ®;®?¢^ � $ RU � "¢ ´ $ R® 5 : m R
j y m � ¢
p � � � 5



���������	��
�����!����{��
~� �n��� 
����C���~����� ��! � j

5 � 5 ��� �'3 � ! 6�� � 3 3 � � �
�����
	���
�	���������������������
! 
	��#"%$���&��#���(')��$%
+*��,
-�
�#���%�����
�/.0�21 7 � "��������#34��$%
+*��5���6��$��879�:���;	�
��#� �
����<+
�= 5 ����&�
>�(�?��
�"@
��%���+�#�A��$�
 � "B
-� 8;: ����C�	��#	D'
.E�(�!���!�F���#�����#C���
G�
"%�����
���#���('
=H�I3J'
�#�K7L�#�M�
���:
-���#C���
KNO�������#C%��
8P?��$�
2�Q�������#�������������
�R"����� � ���/.4'#�
�S����<G"��('R$��F�#
2���A��
T�VU .&�'�XW#Y����QZ* \[^]
N_U .&�'�XW
Y!���QZ* \[�` PV���a��$�
2*���
  ��!'

 $��&%(��'��$�$� = Hb'a��
-3O�#�%���F.c��$�
d"����% � ���R���+�����#C%��
��e=gfh�
&��#<+"�����
i��$�
kji"@
��ml�n;*���
���.�'#�
�2��$%�
�����)�#�����+�%
�
��o���+��"@
�&��(3p'q��$�
6r �ts �������879�u�#���2jv"@
���l6n
����C�	���	���
-�L����&��������
�/=w�I3h��$%
-'>�#	�
v���q���X�������#�x����	�
-&-���#	���
-��.%'#�
�o&F�#�>��
T�9��$����4��$�	��
�� 
$y��$�
 Z! ! #" � .
���#	����#C���
i���q��$%
6���#<G
i*���
�=H4�#����&F������'#.���$�
,�#"�"���
-�u&��
�%�����D���u�#3E�G��
�&-�
���279�������87\��$��879���� +��$�
,&-��	�	�
��M�i�D�z����
,�#3{��$�
�*��
��$%	��
�� #$2�+����	�3O��&�
k����C�����
5�#���)��$�
,
}|%"@
�	���<G
��M�z���h"@�
���X���~79�(��$�
�	�	��
	~C��#	��u���o	�
-�/= s $%
��)��$�

79���%���879�b��"�"B
��#	�.M��$�
4�

-	�����&F�#�m��|%���E��$��879����$�
�� � ���#����
#=0�I�b$��#��CB
-
��GCB�
�%����
��GC@
-��7b
�
��V���#���
� ���q�F�
�
���d�����#
�	� #
���&-
���=�fc$�
5��7L�>$��
	����-�
�M�z�#�h��|����i�#	�
5���xNp�BPJ�#���d���xNO� � P}=ifc$�
k"@�
���M�J&����#��
��D�
3�	��#<���$�
v�Q��
T79"B�#���M�~&��
	�	�
���"B�#�����9���!�o�^�,�����)� � ��� �� =�fc$�
5��|����9�
�>��$�
6��
T3p�9&��
	�	�
���"B�#�����
���!����N��BP4�#�%�o��$�
��
��
��
�q��$�
�	��� 
$M�c���!����N�� � PT=

fc$�
6�#"�"���
-�9�������879�L'#�
�q���?<G�8�

��#	��
�����q��$%
v"����#��= s $�
-�o��$�
i79�����%��7����4�#&-�����

�.%��$%
v�#
-'Q�
�#	�
���$�
v3��
�����879���� 

� 
T' <+�8�

-<+
-�M� ��
���&�	���"%�����
�
j "B�
���������

i'V��	����������������
� <+�8�

���"
� ��
� M�������#
v'y��	��#�������������
� <+�8�

����879�
� ��
� M�������#
i|q��	��#�������������
� <+�8�

���
-3p�
� "B�
���������

J|y��	����������������
� <+�8�

�	��� 
$M�
p "B�
���������

v�v��	��#�����_�������
� <+�8�

v3��
	D74��	��
� ��
� M�������#
�����	��#�%���_�������#� <+�8�

�C���&z�X7L�#	��N "B�
���������

i'y	��#���������
� ����	���	��� 
$M�
� ��
� M�������#
v'q	��#���������
� ����	�����
-3p�
� "B�
���������

J|q	��#���������
� ���87L
-	9$�
F�#�
� ��
� M�������#
i|>	��#���������
� 	��#����
v$�
��#�
� "B�
���������

v��	��#�z�������
� C��#�_����&�
v��
-3p�
� ��
� M�������#
��6	��#�z�������#� C��#�_����&�
v	��� 
$M�

fh�?�Q�%���L��$�
i"����� � ���/.X����<+"%��'!&�����&z�?��$%
 �  �' �#
T'
=��J�4�%�����#�B���q1#��	�
-����
�	����� ?"%	��
 
	��#<G��.X3��
	b��$�

�
C���
�	D�

�	L	�
-3�
-	�
-��&�
J3�	��#<G
#.
| � ��|�����"@�
���M���E���5��$%
J	��� 
$M���#3/��$%
u�
C%��
�	D�

-	�.%' � ��|%�������,$����b$%
F�#�V�#���
� � ��|����c���>3�	��
�M�9�#3{$%��<����c��$��879�)���q��$�
v*� 
�%	�
 � =�1��

fc$�
6���
��	�&�
�&��Q��
v3��
	4��$�
5jv"@
���l6n;<G�Q������
J&F�#�oCB
i3��#�����o���q��$�
  ��!'

,#�� ����	�
-&-���#	�'
=

5 � 5 �I� � ����" � !�� � �D� ����� � !
�J�(��$��#�� 
$o���
<G
5�%
-3O�#���(�J"��#	��#<G
-��
�	��J�#	�
5��
-��.@'#�
�2&F���)79����
-��'q<G�Q����3p'y��$�
6
T|����D�����% V"�	��
 
	���<�=
�?79�����~��$��
	D����'K��
-��&-	���C@
d$�
-	�
)��$�
2<+�#���a"��#	���<+
T��
�	��+'#�
�S&F�#� 
��#������'A&z$��#�% 

#= $ �
�D�q�#3v��$�

&��#�������#�M���~�
�q79$���&z$o��$�
v*��9��
-"B
-���2��	�
v��
T*���
������  ��!'�
�¡��( #¢(
� #¢,�
��	4£�� =
¤�¥/¦�§©¨h§©¨hª4«­¬¯®±°�²�¦�ªT³�´8¬�´vµ�¬D®¶¬Dµt¬D³�·D¬{®¶µtªT¸4¬T¹x¥/¦�¬Dµt¬¯®¶º-µ�¬-»�ªc¼#º-¨�§½°t§�¾-¬�¿�µtº}°Iªz°�§­ºT³Q»�¼�À8°�°�§­³�Á9ÂiºT³�°�ºcÃ-»�§©¨�º-¼�¼#º-¨�§½°t¬

°�ºL°t¦�¬EÀ�¨�À�ª}«X§­³�°�¬�µ�¼�µt¬¯°Iªz°t§�º-³X¹



���������	��
��
����������
���������
������������������ � p

x

y

z

� ª �"!,ºTµt«©´

zx

y

�$# ��% # ¨O¬�µ�¾-¬Dµ

W0�� 
��	�
 � =�1'&�(~
T3�
�	�
���&-
63�	��#<+
-�c����
-�)���ojv"@
���l6n���"�"�����&F�������
�e=

) � �+*
fc$�
��X��<kC@
�	x�#3Q"@�
���M���/���i��$�
uN��-,m�/.TPe 
	����v�#	�
E�%
-*���
-�6��$�	��#�� 
$ ���'��� ����� ���'����� ���  *�!'

�¡��� #¢�
� #¢$�
��	4£�� =
�i
-3O�������4���#����
��~�#	�
?�8� � �#����1 � =

fc$�
d<G������<V�#�9�����S<V��|���<V�#�4���#����
��V�#3����#�%�S�0.o�#	�
2��
-*���
��SCM' ��� $ " � . ����� $ " � �#���
����� $ � � ���q��$�
����#<G
i*���
�=��i
-3O�#�%���c���#���%
��9�#	�
G�F�
1X�8. � lv
 2 . �#����1
�
�#�
�Gl�
�2 . =

3 �54
fc$�
76/84� "��#	���<+
T��
�	��i���%&z$;�#�i��$�
?�X��<kC@
�	v�#3�9m�F�#�
	��+N;:=<�PJ�#���d��$�
76/84� ��&F�#��
 �?>A@ � �#	�

��
T*���
������  ��!'�
*+�#��$�,	"
 �*��) £�� =

B � ! � � ��� �-C+�
fc$�
o��l�n���D 
T�
�
���%�����
�:��"������������% 
�k�#	�
q��
-*���
��a���  ��!'�
*+�#��$�,	"
 . 	"�(� �������(#b£ ' 	�	 = fc$%
-'A�#	�

&F�����~�
�>��$�
v3��
	�<���
-��&�	���C@
��oCM'>
�� N � =­1
PT=

� #$� # 
FE!� � �HG #���� �+�
���2�
	���
�	~���q��"�"���'o��l�nx�ID 
-�#�
���������#�/.�'
�
�d��
-
�� �#�)�����(���_���/&��
�%���������
�/=9fc$����J���u 
�(�

-�2CM'���$�

��������	���C��������#����.%�#�c3�����&-�����
�%�~��30��.m���c��$�
������(�����#�B��&F�#��
��0.	�
KJ =fc$�
���
?��$�	�
�
k3�����&T�����
�����#	�
k&F�#����
-��L ) �
 ���"�8¡ . .&) �� ���"�F¡ �#��� Z�) �� ���"�F¡ �#���H�#	�
k��
-*���
��
���a��$�
2���
��	�&�
2*���
  ��!'�
�¡��( #¢(
 	��$��� - £ ' 	�	 =^fc$�
-'a�z�#��
 �#�q�#	� 
��<G
��M�V��$�
)�S���#����
)�#��� ��$�

"��#	��#<G
-��
-	4���#����
-�5N��#�9�!��
-	��NMIC��#��
-��������
}|%
-�)��	�	��F'%PT=

fc$�
6�Q�%<kCB
-	9�#3w"��#	��#<G
-��
�	��c��� ���'�#Y � � �*$ .m��
T*���
������  #¢,����	4£�� =

4 #��&# �OE*�
fc$�
E3�����&T�����
���/	�
F�#������ 4��$%
�
}|�"B
-	���<G
��M���#�#�����z�4*���
{�#	�
E 
	��
��"@
������i��$�
  ��!'�
�¡��( #¢(
*��¢��$+�+��,�(��£ ' 	�	
*���
#=?fc$�
+�#&-�����#�{&-�
�%*� #��	��������
�H�#&-&�
-"%����$�
?*���
!3��#	�<+���v��
-��&�	���C@
��HCB
T3��
	�
G�#�%�H�#����')	�
F���H��$�

"@�
���M���c����������
i��$%
VNp�-,@� . P4���#<V�#���/=



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

5 � 5 ��� ���
	��
���
� �
<G
i�z�����X�J��	�
v"����#����
-�o3��
	c�%
T|Q�~	�
���
F�#��
��#30��$����9"�	��
 
	��#<�=w�J�9
T|%�#<G"���
�.%7b
5&��#�>&��
��������
-	� �������� !"���	��#<G
-��	������������
���4�%�����% +�J'Q����<+��&vnx��C�	��#	���
���.� �#�����879���% ?�k3��
	�<k�%�_�k���M��
�	�"%	�
-��
�	c3��
	c"���	��#<G
-��	������������
�/.� &z$����� 
���% !��$�
� 
	����>�����-
i79����$��
�%�9	�
�&��#<+"��������� �.� �#�%������ G�!��l�n���Da<G���%����
J���!��
F�#�/79�(��$o�#���#	�C%����	��#	�'+�X��<kC@
�	9�#3w
��X���������
���-.� �#�%������ G�?<G������<+���F�������
�G<+�Q������
i���%��
�"@
����%
��M�u3�	��
<��o�����u��fv.� 79	�����
��?&-�
�%*� 
�%	��������
�>��&-	���"%�F.� �un0j\&��
	�	�
-&-�����
���c���?��$�
6��l6nx�IDK
��X���������
�%��.� �#�%������ G�#�o�#�����
<+������&iC��#&z�X��"��#30"��#	���<+
T��
�	��4���#����
v�%��	����� ?��$�
v*���.� &-�
��������
�	����� � > @ � �#�9�?3�	�
-
�"��#	���<+
T��
�	43��#	4��$�
v*���=

5
� 5
��� ����� 	��! "	
DE��
��#��
���
-���$#b�� 
�9�
	 (9
�"@�
	����u���

%'&)(+*-,'.0/2143657%'&98;:<&9=>.

5
� 5
��? �A@B C� �
D �
fc$����b"�	��
 
	��#< ����������
-	cl/D�n)�

�	������
� �FE 1 �HG ={� &��
"M'G�#3/��$�
~����&-
�����
u��$��
�����yC@
u 
�(�

-�+79����$+��$�

���#��	�&-
5&-����
�=

I$JLK M �ONQP RTS<U

fh�o&-�
��&-������
?��$����v&z$���"%��
-	�.�7L
?79�����w 
�(�

!�#� 
}|���<+"���
?�#3L�q*%��"�	��Q����&-
��;CM'd�#��	��#"�"�����&��������
�/=
s 
i79�����B"�	��Q����&-
6�#�WVYX. *��9�������� k��$�
Z��( � f E � � G �����(���_���@"��#	��#<G
-��	����F�������
�/=0fc$����c<G
F�����4��$����
7b
,�#�%�
"%�c��$%
�3��#�����879���� k���%�������#�@&��
���%�������
�

�\[^] � _
`�N¯��acb
`2d �eagfh`8�BP¯�\ikj�ND�ml��BP�n�j ,
�^op] � _�q�N¯��acb�qrd �sacf4q��BP��\i9tMN¯�Yl �BP�n�t ,
�vu � _
wmN¯��acb
w d �eacfxw#�BP��\izymN¯�ml��BP�nBy', N � =|{#P
��} � _
~�N¯��acb
~ d �eagfh~z�BP¯� i9� N¯�ml;�BP n�� l�_
�~ � iz�� ND�ml��BP nB�� ,
�^� � _��4ND��a�b
��d �sacf4�h�BP¯� i�� N¯�Yl��BP nB� ,



���������	��
��
����������
���������
������������������ 1
�

79����$

���[ � �
� u l � ,

� �o � �
� u ag� ,

� � �� � �
�8� u	�


��
	4��$%
56/84�\"��#	��#<+
T��
-	���.�7b
�����
-� � 9m�F�
�#	��u�#����� >A@�
 � ��� ����
�2k=
�u������ !��$�
����{Np�-,z� . P4��
-�����(����
���.%�
��
�&F�#�o
F�������('y��$��87���$����

o � Np�-,z� . P l�[ � N��-,z� . PE� op]�N��-,z� . P l [^]�N��-,z� . PCa � �oN��-,z� . P��

� ����&�
?C@�#��$ o � lg[ ��� l����8.Cop]R�#�%�T[v]A
-�#�
���#
!������
59m�F�
�#	v���
� MI�����% 
��
T�v��
��%��������
-��.x�t=½
#=6���
�
M
&��#��"���
-� ���o��$�
+ #�����
� ��
-�����(��'
.h��$�
G��
��)�#�D'�<G<G
-��	D' �oN��-,z�/.TP��#�����o
T�
�
�(�

-�k�#�5�o�%�
� M������� #��
-�
�X���#�M���(��'
=��u������ ?��$�
���
s��( � f���
-*��%�������
���-.���$�
������� 
��
-�c��
-�����(��'>CB
-&��
<G
��

�a�S�0Nk[v]Facop] acu�P�,
�#���o��3�7b
5���M��	��Q����&-


� �S�0N�1H[v]Ol � op]Ol � �+P
79$���&z$�
T�
�
�(�

��~�����#
��?���
�
M������� 
��
-�c��
-�����(��'
.���$%
6"%	��#���
�>����	���&-����	�
�3�����&T�����
�>&F�#�oCB
v79	�������
��

V . N��-,z� . P�� �
��� aa1��
� � � N � =��
P

s 
!�D�z�#	D��
��d79�(��$d��$�
?���������_�#��"���	��#<G
-��	������������
�:N � = {
Pi�����/.6���wlv
 2 . �#��� 
-�#�
���#
��H�������� 
�
��	����� 
�
	�����$�< �T={fc$�
9 
	����!$��#�G1 � "@�
���M���E���G�0.� 
�
���� v3�	��
< �c���61
�6�
�
��lv
 2I.b�#���o�
�!�v"@�
���M���
���d�; 
�
���% y3�	��
< � �­�c�8� 1 �i��� �#=!n����#
?3��
	i��$�
 ��( � f "��#	��#<+
T��	����F�������#�/.B7b
+$��8�#
+�#����'�*�����
��
��$%
6
}|�"B
-	���<G
��M���#�x"B�#���M���c���>��$�
�	�
- 
���
�

� .#" � lv
 2 . �#��� $ .�" � � � � l�
�2 . �

fc$����~ #���

-�9��� � � � � 
T|�"@
�	���<G
��M�z�#�e"B�
���M����=
�u3p��
�	c*��������� ?��$�
�"��#	���<+
T��
�	��c�#3h��$�
����%�������#�@�����D��	���C��%�����
���-.�7b
5�#C%�z�#���y��$�
v3��
�����879���% &%-.

'w|�"B
-	���<G
��M� %-. �uCo"B�#���M��� %-.�(O:
)5� � 1 � = {#1 � � �2� ��� { �%= { � � � � �
*+' � � � 1 � = �M� � 1 � { ��� � �
=(� �
� �
� �
#�84� � � ��� {�= { � �#�8�%� � �
� �
=�1'{��!�%� �
' �
�M� � �%=��'{�� ��� 1 � 1 �
=(�81
1 � � �
�
��8 ��� � = � 1
1 �2� � � � � �
=�� �,�#� � �
� nx��8 �!�%�
= � {-�2{�� � � �8� �%=.� � � �
� �
fh�#�z�#� � � � � = �2� 1 � � � � � � � �
=��
� � 1 �-�

/ !5¬E¬DÂF°�¬D³�´8¬�´u°�¦�¬E¬D¾Tº-«�À�°�§­ºT³X»!0x¦�§©·I¦ # Ã~´8¬¯®(ªTÀ�«�°h¨�°Iª}µ�°t¨xªz°2143w¬65	7�´8º80x³u°�º:9;3w¬65	7T¹



���������	��
��
����������
���������
������������������ 1%�

fc$����9*%�9���c	�
��#������
-�>79�(��$q��$%
�3��#�����879���� k"��#	��#<G
-��
-	4���#����
-�
Dw�#	��#<G
-��
-	 2��#���%
 'E	�	��
	
_
` �
= � { � � 
ra��#� � =|{�1 � �#
 M¯�
1
b
` �%= � � � {�
�M��'{ �
= �#� 1 � 
 M¯�%�
fh` �
= � �%� � 
�M��%� � = �-� �
�#
 M¯� �
� ` �
=.� �
� 1#
�M��%� � = � � � � 
 M¯�
1
� ` �
= � { �
� 
ra��#� �
= � � � 1#
 M¯� �
_�q � =|{�� �
� 
ra��#� � =�� �
�#� 
 M¯� �
b�q �
= ���2� �#
ra��#1 � =�� � � ��
+av� �
f4q � =­1 � { � 
ra�� � � = ���
��� 
+av� �
� q � =­1 � � � 
ra��#� �
=��-�
� � 
 M¯�
1
� q � =|{ � � � 
ra���� 1%=�� �2�2� 
 M¯� �
_
w �%=(�8�%�F�#
�M��%� 1%= � { ��� 
 M¯� �
b
w Mz�
=.�
1�� � 
+av�%� � = � �
1 � 
 M¯�%�
fxw � = �
� �'{�
ra�� � � = �����
� 
+av�%�
� w Mz�
= � 1
� � 
�M¯��� � =|{ � � �#
 M¯�
1
� w � = �
� � � 
ra�� � �
=�1�� ��� 
+av�%�
_
~ � =­� � ��� 
ra��#� �
=��2{ � � 
 M¯�%�
b
~ �%= � � � �#
ra���� �
= � {#1
1#
 M¯�%�
fh~ M � = { � � {�
+av�%� � =­�#� �
� 
 M¯�%�
� ~ 1%= � � � � 
ra��#� 1%= �#� �81#
 M¯� �
� ~ �
=�� �%� � 
ra��#� � = �H�2� �F
 M¯� �
_ �~ M � = � ��� � 
�M¯��� � =­1#�'{ � 
 M¯� �
� �~ Mz�
=.�%� � {�
�M¯��� �
=­� � 1��#
 M¯� �
� �~ � = � � �#� 
ra��#� {�= � � ��� 
 M¯�%�
_�� � =­�#�
�
�#
ra�� � �
= { � � � 
+av�
1
b�� � =­�-�
���#
ra��#� � =­1#��� � 
 M¯� �
f4� M � = � �'{�{�
+av�
� 1%=­� �#�2� 
 M¯�%�
� � 1%=��F�'{#1#
ra��#� �
=�� � � 1#
 M¯�
1
� � � =|{ � �
�F
ra���� 1%=�� � � � 
 M¯� �

fc$�
y*� 
�%	�
��!�#3c��$�
q��
}|��!"��# 

��?��$��87 ��$�
q
T|�"@
�	���<G
��M�z�#�b"B�#���M���?��������$�
y*%�k3��
	eV . �#�!�3�����&T�����
� �#3L� 3��
	v��
T�

�	��#���#������
-�6��34� . =!�I�5������<G"B�
	D�z�#�M�i���>������
-	�������
?��$�
?3O�#&T����$����v��$��������
� ���D�V���a�������%����	��������
�;��3J�
�%	k*��+�#"�"�����&F�������#�/.��d����<G"���
y
T|%�#<G"���
y79$%�
��
o�
���('��
C � 
-&-�����

o���k���
��$%��7 ��$����67L
+&F�#�;
��B
�&-�����#
���'d*%�eV . 
T|�"@
�	���<+
-�M�z�#���������o79�(��$����;���%�������#�w&-�
�����(�����
�;����� ��$�
��l�n���D�
-�#�
���%�����
�e={fc$�
J
}|%�#&-�4���#����
~�#3/��$%
u*�����
��V"��#	���<+
T��
�	��L�������#�z�#����',��	�	�
���
-���#�M�L������&-
u��$�

&��#�X��	���C��%�����
���4��3h��$�
v�����e
-	�
��M�9�X���#	��y��
-�����(����
-�c&F�#���½�9C@
i"�	�
�&�����
���3x7b
����!���#�4*%�c��$�
v��
-�%��	��
�
�#���d�%
��%��
�	��#�d����	���&-����	�
k3��%��&-�����
���-.x�#�i�%�
��
kCM'$��( � fv=/fc$�
���
?
T|�"@
�	���<+
-�M����./�#&-�����#���('
.m3��
	�&-

���d&-�
��������
-	k��$�
W[^]{.�o;] �#���g� �����D��	���C��%�����
���,������
-"B
-����
-�X����'��#���:��$X���!&��#������	��#���X���?��
�
-"���'
��$%
���	c	�
��������(�

v&��#�X��	���C��%�����
���4���!��$�
 ����������	���C%�%�����
�/=



���������	��
��
����������
���������
������������������ 1 �

10- 4 10- 3 10- 2 10- 1 1

0

1

2
2.5

10- 4 10- 3 10- 2 10- 1 1

3.5

10- 4 10- 3 10- 2 10- 1 1

0.0

1.0

2.0
4.5

0.0

1.0

2.0
5.0 6.0

0.0

1.0

2.0
6.5

0.0

1.0

2.0
8.5 9.0

0.0

1.0

2.0
10.0

0.0

1.0

2.0
12.0 15.0

0.0

1.0

2.0
17.0

10- 4 10- 3 10- 2 10- 1 1
0.0

1.0

2.0
18.0

10- 4 10- 3 10- 2 10- 1 1

20.0
H1

ZEUS

BCDMS

E665

NMC

SLAC


w�� 
��	�
 � = � &6��l�nx�ID *%�679�(��$���( � f "��#	��#<G
-��	������������
�/=kfc$�������$��879�sV . ���5�q3�����&T�����
� ��3b�3��
	c����7��/.~���#����
��



���������	��
��
����������
���������
������������������ 1
1

10- 3 10- 2 10- 1 1

0

1

2
22.0

10- 3 10- 2 10- 1 1

25.0

10- 3 10- 2 10- 1 1

0.0

1.0

2.0
35.0

0.0

1.0

2.0
45.0 50.0

0.0

1.0

2.0
60.0

0.0

1.0

2.0
65.0 70.0

0.0

1.0

2.0
80.0

0.0

1.0

2.0
90.0 120.0

0.0

1.0

2.0
125.0

10- 3 10- 2 10- 1 1
0.0

1.0

2.0
150.0

10- 3 10- 2 10- 1 1

200.0

10- 3 10- 2 10- 1 1
0.0

1.0

2.0
250.0


w�� 
��	�
 � = � &6��l�nx�ID *%�679�(��$���( � f "��#	��#<G
-��	������������
�/=kfc$�������$��879�sV . ���5�q3�����&T�����
� ��3b�3��
	c<G�����%��
v�/.~���#����
��



���������	��
��
����������
���������
������������������ 1 �

10- 2 10- 1 1

0

1

300.0

10- 2 10- 1 1

400.0

10- 2 10- 1 1

0.0

1.0

500.0

0.0

1.0

650.0 800.0

0.0

1.0

1000.0

0.0

1.0

1200.0 1500.0

0.0

1.0

2000.0

0.0

1.0

3000.0 5000.0

0.0

1.0

8000.0

10- 2 10- 1 1
0.0

1.0

12000.0

10- 2 10- 1 1

20000.0

10- 2 10- 1 1
0.0

1.0

30000.0


w�� 
��	�
 � = � &6��l�nx�ID *%�679�(��$���( � f "��#	��#<G
-��	������������
�/=kfc$�������$��879�sV . ���5�q3�����&T�����
� ��3b�3��
	c$��� 
$o�0.9���#���%
��



� � ��� ���	� 


� �
� ����� �������

f�������� �"!$#%�'&(��)%�(!��'�*� �"+,&-�*./)%+0#21%�*�314���"56#%78)%9�9:& ���<;=)%��+>7?�@)A&-B��'�*�(#%7C&-���?��l�nx�IDD�E1F#F9�BG&-��#F+
���HBI)A&-�J#%+��*K

�L7M& �*�N!�9J)%O*��+�P<& ���*�'�Q���HBI)R& �J#F+��S�J+T&-�G�(O*#F+,& �T|U&V#%7:!$�"�'& B�� WI)A&-��1%�/6/84�X&-���"#F�'YZ)%+�.[#%7h�(�"�*!
\]+��"9^)%�3&-�JO � O@)R&'&-�*�'�J+�PG_`5a�bP,)@1F�c&-���"�J�d.��"� ��1R)R& �J#F+eK s �f�3&g)%�3&-�*.�#FB��d)%!G!�� #,)ROg�hW,Yi)%+/#j1F�*�31U�J�"5
#%7k& ���l7m)RO"&-#%� ���*)R&-��#F+[&-���"#F� �";>K~f����J�LPF��1%�*�LB��()=&]YU!���O@)%9:�T|G)%;b!�9��n5V���"� �o�'�*�'B�;=;=)R& �J#F+p#%7k& ���
!q�*�'& B�� W�)R&-�r1F�d�T|4!I)%+G� �J#%+p����� �-�UBG�J� �".sK�f����d9^)%�'PF��� . 9��J;b��&a#%7:&-���Qt$u �o��+H& �*� )%O"& �J#F+[P,)@1F�d�'�J� �(& #
O*#%9J9J��+��@)R�S.��r1F�*�'PF�*+GO*�*�"Kh#vYw� �"� B�;b;=��+�Po&-�G�*� �n.��r1F�*�'PF�*+GO*�*�"_I5S�nO*#FBG9J.w7m)%O"& #F� ���*�(& ���d)%;b!�9J�r&-B�.��
�J+i)Zx�+���& �f)%+�./)T.���1%�*�'PF�*+,&n!I)%�3&@K<\]+,& � #U.�B�O*��+�P[)T7m)%O"& #F� ���@)R& �J#F+>� O*)%9J�c��+y&-���c.��r1F�"� PF�"+H&n!I)R�'&@_
5a�=�I)@1%�Z� �G#25V+�&-�I)R&n�'�*+�#F�';Z)R9J���*)R&-��#F+yPF�'#FB�!i&-�"Og��+����HB��"�l5a�*�'�T)%!�!G9J�JO*)%W�9��<&-#[&-���f7m)%OE&-#F�'���*�".
)%;b!�9J�r&-B�.G�%Kgf����zteu|{}O*)%� �z5S)%�[#FWG&g)R�J+��".}W,Y~O"#F+,1F#F9�BG&-��+�P�&-�G�it$u ��5V��&-�~& ���zWI)%�'�/!�)%�'& #F+
.��"+�� �r&-�J�"�*K (V�@)RW�� #F�'!G&-��#F+c#%7�&-�G�Vt$u ��.���1%�*� P%�*+�O"�*�8�J+,&-#��HBI)%���<.��"+�� �r&-���*���J+,& � #U.�B�O*�".c&-���V.��'�*� �'�*.
.��"+�� �r&-�J�"�Q)%+�.y& ���f)%+�#%;Z)%9�#FB���.��J;b�*+G� �J#%+��*K�
C��+I)%9�9�YF_I& ���c� �-�UBG�J� �";=�"+,&(&-�I)A&(&-���<!��,Y4�'�JO*)%9Ct u {
)%;b!�9J�r&-B�.G�C.�#U�*��+�#R&`.��*!q�*+�.n#F+Q&-�G�k7m)%O"& #F� ���@)R& �J#F+(�'O@)%9���.��J�'�*OE&-9�YL9J�*)%.(&-#�& ������l6nx��Dp�E1F#F9�BG&-��#F+
���HBI)A&-�J#%+���7?#%��!�)%�'& #F+0.��"+�� �r&-���*�*KLf����*�'�o� �"� B�9r&-�L)%� �l)%!�!�9��JO*)%W�9J�d)A&()%+,Y[#F�'.��*���J+p!q�*�'& B�� W�)R&-��#F+
&-�G�*#F�3YFKE���S)%+Z�}|G)%;=!G9J��#%7�6/84��O@)R9JO*BG9^)R& �J#F+s_R5S��7?#%B�+�.=& ���#���d� !�9���&'&-�J+GPd7?BG+�O"& �J#F+��a)R&a9J�*)%.��J+GP
#F�'.��*�"K�f������b5S)%�T.G#F+��0W,Y�O@)%9�O*B�9J)R&-��+�Pz&-���pxI� �3&T#F�'.��*�=O*#F�'� �"O"&-��#F+��f&-#/&-���pt u �/)%;b!�9���&-BG.��%_
O*#%� � �"� !q#F+�.���+�Pc&-#c&-�G�n#%+���M�PF9JB�#%+ M]�";=��� � ��#F+T.��J)%PF� )%;=�"K s �n)%9J�'#bPF)j1%�Q&-���Q7?B�9�9e� �E&�#%7C�'!�9J�r& & �J+�PF�
)R&�9J�@)R.��J+�Pb#F�'.��*��)%+�.y��+H& � #U.�B�O"�*.y&-�G�<+�#F+
M]� ��+�PF9��"&L.��*+��'��& �J�*�L�"1%#F9�1U�J+GPT)%9�#F+��%_$)%+�.>&-���o�'�J+�P%9J�"&
.��"+�� �r&]YF_��E1F#F9r14��+�PoO"#FB�!�9��*.Z5V�r&-�Z& ���(PF9�B�#F+Z.G�*+��'��&]YFK s �(�*+G.��*.T& �I)R&�Og�I)R!G&-�"�NW,YZ�'��#j5V�J+�Pc��#j5
&-�G�c!�9JB���.��J�3&-� ��W�BG& �J#F+>�J�(B��'�"7?B�9�&-#w� �"!I)%� )R&-�o& ���c�J+G7?� ) M]�'�*.y.G��1F�"� PF�"+�O*�"�*_`O@)R+�O*�"9J9J�".zW,Y01U�J�3&-BI)%9
.��J)%PF�-)R;=�"_47?� #%;�&-�G�nO"#F9J9��J+��*)%�S.G��1F�"� PF�"+�O*�"�*K

\]+~&-���i+��}|4&[Og��)%!G&-�"�*_�5a�i.��J�'O*B��'� �".�W��'�J��9�Y�& ���i)%+I)%9rYH&-�JO*)%9�!G� #F!q�*�3&-�J�"�T#%7n&-��� ��l�nx�ID
���HBI)A&-�J#%+��*K{f��G�J�v.��J�'O*B��'� �J#%+=5S)%�SO"#F;=!q#F�'�*.Z#R7e&]5a#<�-)R9J�J�"+,&a!q#F��+H& �*K{f��G�()%+I)R9�YH&-��O@)%9��'#F9JB4&-�J#%+b��+
�>�"9J9J��+w� !I)RO*�dO*9��@)%�'9�YT�G�JPF��9��JPF�,& �*.T&-�G�n!G� �*�'�*+�O"�l#R7k)%+p�*�'� �"+H& �^)%9��'�J+�P%B�9^)%�'��&]YZ)%Wq#21%�Q&-���Q7m)%OE&-#F� M
���*)R&-��#F+o�'O@)%9��%_H�J+o& ���V� ;=)%9J9X�T9��J;b��&@K s ��&-���"+f!�� #j1F�".s_U�J+c&]5S#d.����e�"� �"+H&85S)@Y4�8&-��)R&k&-�G�u��l�nx�ID
�%�"� +��"9`�I)%.p+�#f�*�JP%�*+G7?B�+GO"&-��#F+��"K

� �J+GO*�%_APF�r1F�*+<)�PF�*+��"�-)%9H��+���& �^)%9AO*#F+G.���& �J#F+d�J+v�<� !I)%O"�%_A5S�vO@)%+G+�#%&`xI+�.n&-���v)%+I)R9�YH&-��O@)%9F�'#F9JB4&-�J#%+
#%7k& ���5��l6nx�IDD�-�HBI)R&-��#F+���)R&��E1F�"�'Y)�0.@_�5a�<.��E1F�*9�#F!�!q�*.i)%+0)%9JP%#F� �r&-��;�&-#Z!q�*�37?#F� ;�& �I)R&L�"1%#NM
9JB4&-�J#%+Z+HB�;b�*� ��O@)%9�9�Y%Kw�L7M& �*�a�I)@14��+�Po�}|G!G9^)%��+��*.T& ���L& �*Og��+����HB��*�VB��'�*.T&-#c�E1F#F9r1F�(!�)%�'& #F+T.��"+�� �r&-�J�"�
�J++�0�'!I)%O*�R_G5a�Q�I)@1F�dOg���*Oz�R�*.p&-�I)R&N#FB���)%9�PF#F�'��&-�G;�5N)R��O*#F�'� �*OE&�)%+�.w!��'�*O"�J� �RK�f����J�S1%�*�'��xIO*)R&-��#F+

�M�



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

5S)%�oO*#%;=!�9��"& �*.�W,Y��3&g)%�3&-��+�P>& ���T�"1%#F9JB4&-�J#%+ )R&?� . � �0lQ� 2 . 5V��& ��&-���>l/(�2�.��"+�� �r&-���*�*_k)%+�.
W,YiO*#F;b!I)%�'�J+�Pw& ���=.G�*+��'��&-���*�n#FWG&-)%�J+��"./7?�'#F;
& ���*���n�E1F#F9�BG&-��#F+i&-#[&-���b#F+��f#FWG&-)%�J+G�*.i7?� #F; #FBG�
�"1%#F9JB4&-�J#%+sKEf����d� �"� B�9r&L�'��#j5V��)cPF#U#U.>)RPF� �"�*;b�*+,&V#j1F�*�V&-�G�n!G�HYU�'�JO@)R9:�'�*PF��#F+wO*#%+�� ��.��*�'�*.sK

s ��& �h&-�I)A&c)%9�PF#F� �r&-��;
)R&o��)%+�.s_C5a�T.��"O*��.��*.�& #z)%!�!�9rYH��l6nx��D �E1F#F9�BG&-��#F+�& #0x�&l&-���=�T| M
!q�*� ��;=�"+,&g)%9�;b�@)%�'B�� �";=�"+,&-�(#%7�&-���QV . �3&-�'B�O"& B�� �n7?B�+�O"& �J#F+eK s �n.��*�'O*� ��W$�".y�J+>.��"&-)%�J9��V��#j5 &-�����
)%!�!G9J�JO*)R&-��#F+Z5S)%�V5V� ��&'&-�"+sK s �d�T|4!�9J)%�J+G�*.[��#j5�& #=��+��'&-)%9J9 _4B��'�<)R+�.>!q�*�'� #F+�)%9J��� �Q��&*_I)%+�.[��#j5X& #
7?#F9�9J#j5���+��'�@)%9$M�& �J;b�<&-���b�"1%#F9JB4&-�J#%+�#%7a&-���bx�&n&-���'#FB�PF��)%+:j(!q�*+ml�nD)%!G!�9J�E&@K s �Z)R9J� #pP,)@1F�Z)
9J���'&S#%7`&-���(!q#F�'� �JWG9J�(�}|4& �*+��'�J#F+G��#R7`W$#%& �w#FB��N�E1F#F9�BG&-��#F+[)%9�PF#F� �r&-��; )R+�.T&-���(xG&V)%!�!�9��JO*)R&-��#F+sKw�L�
)%+p�T|G)%;b!�9J�R_G5a�l�'��#j5V+>&-��)R&@_IB��'�J+�Pf&-�G�Q� ( � f��J+��r&-�^)R9$!I)R�-)%;b�"& � ���*)R&-��#F+w)R&~�/.c�g��ld��2 . _�5a�
5a�*� �l)%W�9��(&-#cx�&V&-�G�ZV . �}|4!$�"� �J;b�*+,&-)%9s.I)R&-)f5V�r&-�p)o1F�"�'Y[PF#U#4.p)%O"O*B�� )%O"Y%K

�������
	���
����������������

�������a5a#F���f5N)R�S� BG!�!$#%�'&-�".wW,Y �L)R&-��#F+I)%9 
IB�+�.=7?#F� � O*�J�"+,&-��x�OI(V�*� �*)%� Og�e_�#S�*9�PF�JBG;>K�\C5S#%B�9J.T9����R�
&-#l&-�I)%+%���GK (nK'8SB�.��"9J9e7?#F�S)<9J#R&N#%7�7?�'B���&'7?B�9$.G�J� O"B�� �'�J#F+G��)%�S5a�*9�9s)%�S7?#%�SO*#%� � �"O"& �J+�Pc�'#F;=�L�*+�P%9J�J�'�
;b�J�'&-)#�%�"�l��+/& ���J�n.�#UO*B�;b�*+,&*Kw\Q)%9J�'#p& �I)%+�� (dK � K����G#F� +��b7?#F�d�J+,&-�"� �"�'&-��+�P0��+G7?#F�';Z)R& �J#F+i)RW$#FB4&
���� ���D�x�&-�S& #c�"!4!q�*� ��;=�"+,&g)%9$.I)R&g)4_G)%+G.#�fK � &-�"� ;=)%+Z7?#F�a.��J�'O*B��'� �J#%+[)%W$#%BG&N&-�G��7m)%O"& #F� �%$@)R& �J#F+
&-�G�*#F�'�*;pK



� � � ��� � ��� �

� ��� � ��� � � ���
��� � ���
�

���n!G� �*�'�*+,&L���*�'�d& ���Q�J+,& �*� �"�'& �J+�Pf!I)%�3&-�V#%7`&-�G�58 O*#U.��(&-��)R&V!$�"�'7?#F�';=�N& ���
	��  ���D �E1F#F9�BG&-��#F+
� �"� #F9�BG&-��#F+sK

� J�
 ����� ��������� N������
������������� ��;=!�9rYT)c���*)%.��"��xI9��Q.��"x�+��J+�P 6/8 	6BG� �"7?BG9J9sO"#F+��'&-)%+,&-�"K
!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#%#%#"#"#%#%#"#"#%#%#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#&#"#"#"#'!"!
!"! (*)$+-,/.10-2$35476 !"!
!"! 38,89%:<;*)>=%?@)$ACB .D0"2$3E:"ACBF9C?8GHB%?*9JI&,$K*)�B@)�?F)$A<B !"!
!"! L8,$;*9%)$ACB .1M/4ON !"!
!"! P$Q%?"6*AR;S.UTV4UW&ARX&,-Y !"!
!"! ,"#<Z*G')$+�.UTV4[W8ARX&,$Y%\$Q*+R]S4[G':^47_', !"!
!"! !"!
!"!`28AC=&X%;*)C]$6%?bac2*dJM%N"N"MeTV4fW8ARX&,$Y !"!
!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#%#%#"#"#%#%#"#"#%#%#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#&#"#"#"#'!"!
g )CK-B&I&,$Kih"h"0"2$38hHj8h%h
g I&,-K*)>B',kh"h"0"2$38hHj8h%h
g )>B@:-+CQ&I&,kl<Z*GH?-6 476nm
g I&,-K*)>B',eo"Kqp
g I&,-K*)>B',q2-PkrV4[N
g I&,-K*)>B',q2-(qpS4[N&!$rV4[N
g I&,-K*)>B', L"s N/4[t
g I&,-K*)>B',eu"P$v8w-3%P&h"0"2$3EN/4yx�z&{-r
)>B*+8)>B',eI'ACQ"_F+$,eP'+C="6'G%W^aOI'ACQ%_*+$,|0"M'dH}

� {



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

;&,H?-Q&;-B xCMV4[N"!�v'h$#&%$! acr%rV4[N"#"MV4[N"!<o"KFd-! a 0%M%#&+"AH]/aOu"P-v8w-3%P'h"0-2$3'!<u"P$v'w-3%P&h&0-2$3Fd&d)(
*

g ,RB8I*)CK

� J,+ -WRTS/. �^�0. �21 �43$U �YS<N
5!N �6. ���
�����87�9]�'#FB�� O"�QxI9J�Q��;=!�9��*;b�*+,&-�a&-��� 2%WR=F+&)�?"?F)�B&] #FW � �"O"&L)%+�.[&-���
	��� ���:  �; � !�9J�r& & �J+�PF�"K
!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#%#%#"#"#%#%#"#"#%#%#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#&#"#"#"#'!"!
!"! (*)$+-,/.1WR=*+&)�?%?F)>B&]S4 :�="= !"!
!"! 38,89%:<;*)>=%?@)$ACB .U38T-u"P<# 9�=*+&)C?"?F)>B&]*9`I&,$K*)>B )�?F)$ACB !"!
!"! L8,$;*9%)$ACB .1M/4ON !"!
!"! P$Q%?"6*AR;S.UTV4UW&ARX&,-Y !"!
!"! ,"#<Z*G')$+�.UTV4[W8ARX&,$Y%\$Q*+R]S4[G':^47_', !"!
!"! !"!
!"!`28AC=&X%;*)C]$6%?bac2*dJM%N"N"MeTV4fW8ARX&,$Y !"!
!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#%#%#"#"#%#%#"#"#%#%#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#&#"#"#"#'!"!
g )>B@:-+CQ&I&,>=>WH=*+&)�?"?@)>B&]S476�=
g )>B@:-+CQ&I&,>=>0"2$35476)=
!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#8!%!
!"!`2%WR=*+8)�?"?F)>B8]i28+$G89"9k) Z%=F+$,<Zn,RB&?8GH?F)$A<B !"!
!"! W",",e2%WR=F+&)�?"?F)�B&]S476EKnAR;eI8,H?8G')$+&9 !"!
!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#8!%!
2%WR=F+&)�?"?F)�B&]S.". 2&WR=*+&)�?%?F)>B&] a dR}

%-9?%>B@)C?A@%N6(
*

2%WR=F+&)�?"?F)�B&]S.". 2&WR=*+&)�?%?F)>B&] a[=%?&;"K-Q"B@:B%>B@)�? s ,$]$Q*+DCU=%?%;"K$Q%BF:E%>B@)�?"3?#n+CQF9�C�InACQ"_*+$,�%>B )�?"38,&+R?8G6C
I'ACQ"_F+$,�%>B@)�?"3',$;<# x$dH}

%-9?%>B@)C?A@F%>B@)C?/a %>B@)C? s ,$]$QF+GCH%�B@)�?"3I#*+CQF9�CJ%>B )�?"38,&+R?8G6CJ%>B@)C?"38,$;<# x$d)(
*

2%WR=F+&)�?"?F)�B&]S.".LKR2%WR=*+&)C?"?F)>B&]/a dH}
*

)>B%?|2%WR=F+&)�?"?F)�B&]S.".L%�B@)�?/a =&?%;"K$Q"B@:B%�B@)�? s ,-]$Q*+GCU=%?&;"K$Q"BF:E%>B )�?"3I#n+<QF9�C�I'ACQ%_*+$,�%>B@)�?%38,&+<?8G0C
InACQ"_*+$,M%>B@)C?"38,$;<# x$dR}

s ,$]$Q*+$@F%>B@)�? s ,$]$Q*+D(



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

3I#n+CQF9 @F%>B@)�?%3I#n+CQF9G(
38,&+<?8GI@F%>B@)�?%38,&+<?8G0(
38,$;<# x @F%>B@)�?%38,$;<# x (
;&,H?-Q&;-B x (

*

!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#%#%#"#"#%#%#"#"#%#%#"#"#'!"!
!"! 38,8:-+-G$;&GH?F)-ACB ARK|G&+"+k9�=*+&)�?%?F)>B&]|K$Q%BF:C?F)$A<BF9 QF9H,$IE!"!
!"!������&P s o %<o%T������',k:HG&+&:�Q*+$GH?',
	
��a�	�C ?Fd)C 9-A
�8, !"!
!"! Q@9H,�	 #/a�	*dJG89`WR=*+&)C?"?F)>B&] !"!
!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#%#%#"#"#%#%#"#"#%#%#"#"#'!"!
!"!Ju&,"G$IF)>B&]ku'AR]
!"! @?@I@I@I@I@?@I@I@I@I@?@
!"!��-6',JB*ACBF9&)>B&]'+$,$?8#RB*ACB@9%)>B&]'+-,H? :"ACB%?%;*)�_"Q%?F)$A<B�a B*ACB'#'9%)>B&]'+-,H? )-9JG&+"ACB',E)>Bk?-6',`3&T-u%P<#
!"! ,��HQ'G$?F)$ACB@d������

I'ACQ%_*+$, #����8h s ,$]$Q*+�aOI'ACQ"_F+$,�	*dR} ;&,H?"Q&;$BEN/4[N6( *
I'ACQ%_*+$, #����8h$3I#n+CQF9 aOI'ACQ"_F+$,�	*dR} ;&,H?"Q&;$B 2-(F! a>x 4[N���	 !�	*d<!�	�( *

I'ACQ%_*+$, #����8h$38,&+<?8G�a dR}q;&,H?"Q&;$B x 4[t"!H2-(�( *
I'ACQ%_*+$, #����8h$38,$;<# x a dR}q;&,H?"Q&;$BipS4[N"!H2-(�( *

!"!��-6',i9%)>B&]n+$,H? :-ACB%?&;*)>_"Q%?@)$ACB�a[?��*Ak:"ACQ"=*+$,-I|,��HQ'GH?F)-ACBF9%d
!"!k9%)>B&]n+$,H?8#89&)>B&]'+$,$?
I'ACQ%_*+$, #8W"W"h s ,$]$Q*+�aOI'ACQ"_F+$,�	*dR} ;&,H?"Q&;$BEN/4[N6( *
I'ACQ%_*+$, #8W"W"h$3I#n+CQF9 aOI'ACQ"_F+$,�	*dR} ;&,H?"Q&;$B 2-(F! a>x 4[N���	 !�	*d<!�	�( *

I'ACQ%_*+$, #8W"W"h$38,&+<?8G�a dR}q;&,H?"Q&;$B x 4[t"!H2-(�( *
I'ACQ%_*+$, #8W"W"h$38,$;<# x a dR}q;&,H?"Q&;$BipS4[N"!H2-(�( *

!"!k9%)>B&]n+$,H?8#$]n+CQ*ACB
I'ACQ%_*+$, #8W-T%h s ,$]$Q*+�aOI'ACQ"_F+$,�	*dR} ;&,H?"Q&;$BEM/4[N"!Ro"KF!�� s ! a M/4[N !�	F! a�	8#*x 4[N'd��Fx 4[N*d<!�	 ( *
I'ACQ%_*+$, #8W-T%h$3I#n+CQF9 aOI'ACQ"_F+$,�	*dR} ;&,H?"Q&;$BEN/4[N6( *

I'ACQ%_*+$, #8W-T%h$38,&+<?8G�a dR}q;&,H?"Q&;$BEN/4[N6( *
I'ACQ%_*+$, #8W-T%h$38,$;<# x a dR}q;&,H?"Q&;$BEN/4[N6( *

!"!J]'+CQ*A<B'#89%)>B8]'+$,H?
I'ACQ%_*+$, #&T%W"h s ,$]$Q*+�aOI'ACQ"_F+$,�	*dR} ;&,H?"Q&;$B 2-(F! a�	F! a�	&#%M/4[N'd��&M/4[N'd)(J*



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

I'ACQ%_*+$, #&T%W"h$3I#n+CQF9 aOI'ACQ"_F+$,�	*dR} ;&,H?"Q&;$BEN/4[N6( *

I'ACQ%_*+$, #&T%W"h$38,&+<?8G�a dR}q;&,H?"Q&;$BEN/4[N6( *
I'ACQ%_*+$, #&T%W"h$38,$;<# x a dR}q;&,H?"Q&;$BEN/4[N6( *

!"!J]'+CQ*A<B'#$]'+CQFACB
I'ACQ%_*+$, #&T"T%h s ,$]$Q*+�aOI'ACQ"_F+$,�	*dR} ;&,H?"Q&;$BEM/4[N"!H2-PF! a x 4[N"#�	*dI! a x 4[N���	F!�	*dG( *
I'ACQ%_*+$, #&T"T%h$3I#n+CQF9 aOI'ACQ"_F+$,�	*dR} ;&,H?"Q&;$BEM/4[N"!H2-PF!�	F! 	�(�*

I'ACQ%_*+$, #&T"T%h$38,&+<?8G�a dR}q;&,H?"Q&;$B a x"x 4ON"!R2-P&#-pS4[N"!<o%KF!�� s d-!${/4[N6( *
I'ACQ%_*+$, #&T"T%h$38,$;<# x a dR}q;&,H?"Q&;$BipS4[N"!H2-P�( *

!"!Jo$Q*+JI*)-9C?&;*)>_
I'ACQ%_*+$, #8N"h s ,$]$Q*+ acI'ACQ"_*+-,�	*dR} ;&,H?-Q8;$BEN/4[N6( *
I'ACQ%_*+$, #8N"hH3?#n+CQF9 acI'ACQ"_*+-,�	*dR} ;&,H?-Q8;$BEN/4[N6( *

I'ACQ%_*+$, #8N"hH3',&+<?8G^a dR}q;&,H?-Q8;$BEN/4[N6( *
I'ACQ%_*+$, #8N"hH3',$;<# x a dR}q;&,H?-Q8;$BEN/4[N6( *

� J�� � � M . ��� U�1 5!N �0. � �
������xI9���� 3	�F)>B%? 4 :�="= O*#F+,&g)R�J+��k& ����O*#U.��V+��*�".��*.b&-#Q��+H& �*PF� )R&-�N& ���V� �E&-�8#%7$#F� .���+I)%�3Y<.����e�"� �"+H& �^)%9
��
HBI)A&-�J#%+��*K � �J+GO*�T&-�G�"Y )R� �T� !4& � �";=�"9�Y�O"9J#F�'�Z&-#y& ���w#F+��"�o7?#FB�+�. ��+�&-���W��B�;b�*� ��O@)%9
�V�*O*��!$�"�
;=)%+HBI)%9|_U5S�d5a#F+ � &LP%��1F�Q& ���*;�� !4!�9J��O*��& �*9rYZ���"� �RK

� JBI � ��� ��� U���� S��U�0. ��� P N8.>� � S<U

��������� ���! #"%$'&(&*)�+#,.-/�!0
 
����� � !GB�W�9J��O �e7?BG+�O"& �J#F+��d�'�@)%9�9�Y>!$�"�'7?#F�';=��+�PT&-����	��� ���:��E1F#F9�BG&-��#F+s_�5V����Og�h)%�'�c&-���f#F+��"�nY%#FB
+��"�*.>& #=O*)%9J9e��7:YF#FBp5N)%+,&�&-#bB�� �d&-�G�n�E1F#F9�BG&-��#F+p�J+wYF#FBG�L#j5V+0O"#4.G�%_�)%�'�n.G�"xI+��".y�J+w& ���l�G�@)%.��"�
xI9�� ,21nA"+318,V476 K
!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#%#%#"#"#%#%#"#"#%#%#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#&#"#"#"#'!"!
!"! (*)$+-,/.1,41nA"+31',/476 !"!
!"! 38,89%:<;*)>=%?@)$ACB .U38T-u"P<#i,41nA"+<Q%?F)$ACB KnAR;kG|9%)>B&]n+$,k,��HQ'GH?@)$ACB !"!
!"! L8,$;*9%)$ACB .1M/4ON !"!
!"! P$Q%?"6*AR;S.UTV4UW&ARX&,-Y !"!
!"! ,"#<Z*G')$+�.UTV4[W8ARX&,$Y%\$Q*+R]S4[G':^47_', !"!
!"! !"!



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

!"!`28AC=&X%;*)C]$6%?bac2*dJM%N"N"MeTV4fW8ARX&,$Y !"!
!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#%#%#"#"#%#%#"#"#%#%#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#&#"#"#"#'!"!
g )CK-B&I&,$Kih"h4�%L � u-L	�'hHj8h"h
g I&,-K*)>B',kh"h4�%L � u-L	�'hHj8h"h
g )>B@:-+CQ&I&,>=>WH=*+&)�?"?@)>B&]S476�=
?%X$=n,$I&,$K 9C?%;-QF:C?8}
2%WR=*+&)C?"?F)>B&] ! # ( !%! �-6',qWR=*+8)�?"?F)>B8]|K$Q"BF:C?@)$ACB K'AR;e?-6',`3&T-u%P<#|,��HQ'GH?F)-ACB
)>B%?ko$_'h�	�CUo$_'h%0"M6( !%! B"Q-Z&_',$;EARK
	�� 9�C�0"M�� 9
I'ACQ"_*+-,J38,8+<?8G�	�( !%!JWR='G':H,`_',H?��8,%,RB +CBVa�	*d 18G8+CQ',89
I'ACQ"_*+-,E!�	�( !%!JW",H?EARK 	 18G&+CQ','9
I'ACQ"_*+-,E!H0%M6( !%!e9H,H?EARK|0"M 18G&+CQ','9
I'ACQ"_*+-,E!I! s ,89�( !%! ;&,89CQ*+<?
!"!q)>B&?8,$]";&G8+ 18G$;*)RGH_*+$,89
I'ACQ"_*+-,E!I!��8,$; s (
I'ACQ"_*+-,E!I!��8,$;<#�(

!"! I*)<K"K&,$;&,HB%?F)RG&+|,��HQ'GH?@)$ACB 18G$;*)HGR_*+$,89
)>B%? )R06( !%!q)>B&I8,�	EARKk0%M �-6 )$+$,i9-A"+31F)�B&] � �$3F)CK%K
I'ACQ"_*+-,E!<X � 3	��(

*`3&T-u"P<#'h4�	1nA"+<Q%?F)$ACBnh*x (
!"!|)>B@)�?@)RG&+&)CY8,E9�=*+&)�?%?F)>B&]n9
)>B%?B%>B@)C?8WR=*+&)C?"?F)>B&]/a =%?%;"K-Q"BF:�C =%?%;"K-Q"BF:�C�I'A<Q"_*+$,6C1I'A<Q"_*+$,6CU3&T"u"P<#8h4� 1nA"+CQ%?@)$ACB'h*x$!%d)(
!"!|)>B@)�?@)RG&+&)CY8,|,41nA"+CQ&?F)$ACB
!"!JX'ACQeZ%QF9C?iG&+"+%A%:HGH?8,|G-;";&G$Xn9`GRB&Iko$_'! _',-K'AR;&,i:HG&+"+8)>B&]k?-6@)"9 K$Q%BF:C?F)$A<B
)>B%?B%>B@)C?	�	1nA"+<Q%?F)$ACBSa[3&T-u"PI#8h4�	1nA%+CQ&?F)-A<B'h*x$!&d)(
!"! =',$;"KnAR;HZ ,41nA"+<Q%?F)$ACB
)>B%? �	1nA%+318,^a[38T-u"P<#8h2�	1nA"+CQ&?F)$ACB'hFx !&d)(
!"!k:-+"A%9$,e,41*A"+CQ%?F)-ACB
)>B%? �-B&I	�	1nA"+31',^a[3&T-u%P<#8h4�	1*A"+CQ%?F)-ACBnh*x$!&d)(
g ,RB8I*)CK



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

�����87�9]� #%B�� O"�dx�9J� ,41*A"+318,/4 :�="= �J;b!�9J�";=�"+,&-�S& ���*�'�n7?B�+GO"&-��#F+��
!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#%#%#"#"#%#%#"#"#%#%#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#&#"#"#"#'!"!
!"! (*)$+-,/.1,41nA"+31',/4 :�="= !"!
!"! 38,89%:<;*)>=%?@)$ACB .U38T-u"P<#i,41nA"+<Q%?F)$ACB KnAR;kG|9%)>B&]n+$,k,��HQ'GH?@)$ACB !"!
!"! L8,$;*9%)$ACB .1M/4ON !"!
!"! P$Q%?"6*AR;S.UTV4UW&ARX&,-Y !"!
!"! ,"#<Z*G')$+�.UTV4[W8ARX&,$Y%\$Q*+R]S4[G':^47_', !"!
!"! !"!
!"!`28AC=&X%;*)C]$6%?bac2*dJM%N"N"MeTV4fW8ARX&,$Y !"!
!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#%#%#"#"#%#%#"#"#%#%#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#&#"#"#"#'!"!
g )>B@:-+CQ&I&,>=>,21nA"+318,V476)=
g )>B@:-+CQ&I&,>=>0"2$35476)=
g )>B@:-+CQ&I&,>= � 3	�&%>B%? 476)=
g )>B@:-+CQ&I&,kl89<?%I*)$A�4 6'm
g I&,-K*)>B', �I#8W%h � 3	� xC,"#"t
!"!`T8+"AC_nG&+ 18G$;*)RGH_*+$,89JK'AR;|,41nA%+CQ%?F)$A<B
3&T-u%P<#8h4�	1*A"+CQ%?F)-ACB'h*xE!R2HQ&;";8,RB%?8h4� 1nA"+CQ%?@)$ACB (
)>B%?B%>B@)C? �8,$;$Bn,&+ a[3&T"u"P<#8h4� 1nA"+CQ%?@)$A<B'hFx !$,'dR}
)>B%? ))C � (
I'ACQ"_*+-,`I&,8+<?8G�	�C �',')C]$6%? (
2%WR=*+&)C?"?F)>B&] ! # (
I'ACQ"_*+-,E!�	�C !I!��8,$;<#�C !?! �8,$; s (
I'ACQ"_*+-,J38,8+<?8G�	�(
)>B%?ko$_'h�	�(

38,&+<?8G�	?@%,"#"m$38,&+<?8G�	�(
o$_'h�	?@&,"#"m$o$_nh�	�(
	?@%,"#"m�	�(
#A@%,"#"m$#�(

�8,$; s @$B',��baOI'ACQ%_*+$,"!%d�� o$_'h�	���(
�8,$;<#A@$B',��baOI'ACQ%_*+$,"!%d�� o$_'h�	���(
K'AR; a ) @%N6( )Rl$o$_'h�	�(y)����*dR}
�8,$; s � )��?@$B',��iI'ACQ%_*+$,�� o-_'h�	���(
�8,$;I#	� )��?@$B',��iI'ACQ%_*+$,�� o-_'h�	���(
K'AR; a � @&N6( � l$o-_'h�	�( � ���ndR}
�8,$; s � )��
� � �A@%N/4[N6(



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

�8,$;<#	� )��
� � �A@%N/4[N6(
*

*

!?!
�',JQF9H,qW') Z%=@9-ACB r8!��E)>B%?8,-]";&GH?F)-ACB 4

!-!
K'AR; a ) @%N6(y)Rl-o$_'h�	�( )����ndR}
!"! 38,&+<?'G|:-A<B%?%;*)>_%Q%?F)$ACB
�8,$; s � )��
� )����I@$#'#"mH38,&+R?8G6(

)CK a ) � @"o$_'h�	&#Fx$dR}
!"!q)>B8K&,$;*)$AH;q_*ACQ"B&IE:-ACB&?%;*)>_"Q&?F)$ACB
I&,&+<?8G�	?@�	
� ) �Fx �&#�		� )���(

!"! �8,n)C]$6%? :-A$,-K"K*)-:%)H,RB%?EGH?�	
� )��iGRB8I 	
� o&#*x �
)CK a ) @I@-o$_'h�	&#"M'd �',')C]$6%?"@%N/4[t6( !"! ?%;&GH=',$Y'A&)<I&G&+ ;$Q*+-,
,&+%9H, )CK a ) @I@-o-_'h�	&#-r*d��8,')C]$6&?A@Fx 4[N8!HrV4[N6( !"! W') Z&=F9-ACB
,&+%9H, )CK a ) @I@-o-_'h�	&#$pFd��8,')C]$6&?A@%N/4 r%z%t6( !"! W') Z&=F9-ACB r8!��
,&+%9H, )CK a ) @I@-o-_'h�	&#"tnd��8,')C]$6&?A@Fx>pS4ON&!Rp&t/4ON6( !"!Jw'ARI8,
,&+%9H,��8,')C]-6%?A@%N/4[r"z%t6( !"! W') Z&=F9-ACB r8!��

!"!H#8h s ,$] :-ACB%?&;*)>_"Q%?@)$ACB GH?�	
� )��
�8,$; s � )��
� )�� �I@%N/4[t ! #8#"m s ,$]$Q*+ a>x 4[N'dI! aOI&,8+R?8G�	n!�	
� ) �*d)(
!"!H#8h s ,$] :-ACB%?&;*)>_"Q%?@)$ACB GH?�	
� )��@x �
�8,$; s � )��
� )��@x ���I@%NV4[t"! #8#%m s ,$]$QF+�a�	
� ) �'! 		� )��Fx �Fd<! a I&,&+<?nG�	'! 	 � )��Fx��*d)(
!"!H#8h��i:-A<B%?%;*)>_%Q%?F)$ACB GH?
		� )��
�8,$;<#	� )��
� )�� �I@$38,&+R?8G�	F! a #8#"mH3I#*+<QF9 a>x 4[N'dI! a�	
� ) �Fx �'#"M/4[NF!�	
� ) �*d$! a 	
� )�� x �&#�	
� )��@d

# #8#"mH3',$;<# x$dI!��8,')C]-6%?�(
�8,$;<#	� )��
� )��@x ���I@$3',&+<?8G�	 ! #8#"mH3?#*+CQF9 a>x 4[NndI!�	
� ) �'! a 	
� )�� x �&#�	 � )��*d?!��8,')R]$6%? (
!"! �8,n)C]$6%? :-A$,-K"K*)-:%)H,RB%?EGH?�	
� o&#Fx �
)CK a ) @I@-o$_'h�	&#"M'd �',')C]$6%?"@%N/4[t6(
,&+%9H, )CK a ) @I@-o-_'h�	&#$pFd��8,')C]$6&?A@%N/4 r%z%t6( !%!`,�	8G8:C?n+RXEACBn,eW')>Z%=F9-ACB � 9 r8!��e;$Q*+$,
,&+%9H,��8,')C]-6%?A@Fx 4ON&!HrV4[N0(

!"!H#8h��i:-A<B%?%;*)>_%Q%?F)$ACB GH?
		� o&#*x �
�8,$;<#	� )��
� o$_nh�	&#*x � �I@$38,&+R?8G�	F! #'#%mH3I#*+<QF9 a�		� )��Fd-! a x�4[N"#�	 � )��*d?!��8,')R]$6%?�(
�8,$;<#	� o$_'h�	&#Fx �
� )��8#<@$38,&+R?8G�	F! #'#%mH3I#*+<QF9 a>x 4[N'dI! a�	
�y)��'! a�x 4[N"#�	
� )��@d"d<!��n,')C]"6%?�(



�������������
	��
����������������������������� ��� �2�

!"!J,�	"?%;&G #8h�� :-ACB%?&;*)>_"Q%?@)$ACB
�8,$;<#	� )��
� )�� �I@$#8#"m$3I#n+CQF9 a x 4[N'dI!"+"AR]/a>x 4[N%#�	
� ) �Fd)(
!"! ?-6n,`;&,RZnG')>B@)�B&] )>B%?8,-]";&G&+
K'AR; a � @n)��@x ( � l$o-_'h�	&#*x ( � ���ndH}
I&,&+R?8G�	?@�		� � �Fx �8#�	
� � ��(

!"!��8,')C]-6%? :-A$,$K"KF)-:%)R,RB&?EGH?
		� � �
)CK a ) @I@"o$_'h�	&#"rnd��8,')C]-6%?A@-pS4ON&!HrV4[N0( !%!`W')>Z%=F9-ACB
,&+%9$,i)CK a ) @?@-o$_'h�	8#$p*d��8,')<]$6%?A@Fx 4yxCM"t6( !"!`Wn) Z%=F9-A<Bir'!��
,&+%9$,i)CK a ) @?@-o$_'h�	8#"t'dR}
)CK a � @I@n)��%Mnd��8,')C]$6&?A@%M$pS4ON&!Rp&t/4ON6( ,&+&9H, �',')C]$6%?"@%{$pS4[N8!Rp&t/4[N0( !"!Jw'ARI&,

*q,&+%9H,q} !"!`Wn) Z%=F9-A<Bir'!��
)CK a"a � @I@n)��@x$d���� a � @I@-o-_'h�	&#"Mnd"d��8,')C]-6%?A@"zV4ON&!${/4[N0(
,&+%9H, )CK a"a � @I@*)��%M'd���� a � @I@"o$_'h�	&#"rnd"d �8,n)C]$6%?A@&M-rV4[N&!-M$pS4[N6(
,&+%9H,��8,')C]-6%?A@Fx 4ON6(

*

!"!�#8h s ,-]E:"ACB%?%;*)�_"Q%?F)$A<B GH?
		� � �
�8,$; s � )��
� � ���I@%NV4[t"! #8#%m s ,$]$QF+�a�	
� ) �'! 		� � �*dI! aOI&,'+<?8G�	*! 	
� � �*d)(
!"!�#8h�� :-ACB%?&;*)>_"Q%?@)$ACB GH?�	
� � �
�8,$;I#	� )��
� � ���I@$3',&+<?8G�	 ! #8#"mH3?#*+CQF9 a�	
� ) �n! 	
� � �*d<!�a�	
� � �'! a�	 � � �&#�	
� )��@d"d<! �8,')C]"6%?�(
�8,$;I#	� � �
� )��&#<@$3',&+<?8G�	 ! #8#"mH3?#*+CQF9 a>x 4[NndI! a�		� )��'!^a�	
� � �&#�	
�y)��*d"d?!��8,')R]$6%? (
!"!�#8h s ,-]E:"ACB%?%;*)�_"Q%?F)$A<B GH?
		� � �
�8,$; s � )��
� � �Fx ���?@%N/4[t"! #8#"m s ,-]-Q*+ a�		� )��n!�	
� � �@x �*d?! aOI&,'+<?8G�	*! 	
� � �Fx �*dG(

*
*

*

,"#"m �8,-;<#A@ �8,-;<#�(
,"#"m �8,-; s @ �8,-; s (
;&,H?-Q&;-BiN6(

*

)>B%?B%>B@)C?8WR=*+&)C?"?F)>B&]/a =%?%;"K-Q"BF: s ,$]$Q*+DC =&?%;"K$Q"B@: 3?#n+CQF9�C1I'A<Q"_*+$, 38,&+R?8G6CUI'ACQ"_*+-,`3',$;<# x C
3&T-u"P<#'h4�	1nA"+<Q%?F)$ACBnh*x !H,ndR}

,"#"m #A@$B',��i2%WR=*+8)�?"?F)>B8] a d)(
;&,H?-Q&;-Bi,"#%m #8#"m %�B@)�?/a s ,$]$Q*+GC 3I#n+CQ@9�CU38,&+<?8G0Cf3',$;<# x$d�(



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

*

)>B%?B%>B@)C?	�	1nA"+<Q%?F)$ACBSa[3&T-u"PI#8h4�	1nA%+CQ&?F)-A<B'h*xM!H,ndR}
,"#"mH38,8+<?8G�	E@i+"AR] a x 4[N&!$,"#%m�	
�[N �Fd$! a ,"#%m$o$_'h�	8#Fx 4[Nnd�(
,"#"m$X � 3	�A@HB',��iI'ACQ"_*+-,��[,"#"m-o$_'h�	���(
%>B@)�? �',$;$B',&+�a ,'d)(
,"#"m')R0I@%N6(

;&,H?-Q&;-BiN6(
*

!"! ?-6@)-9 K$Q"B@:C?F)$ACB|Q@9H,89J2HQ&;";&,HB%?8h4�	1*A"+CQ%?F)-ACB G89J,41nA"+<Q%?F)$ACB 9<?%;$QF:C?"Q&;&,
)>B%?B%>B%?',$]";&,^acI'ACQ"_*+-,i0"M6CUI'ACQ"_F+$,M!<K�CUI'ACQ"_*+-, !"ACQ%?FdR}
)>B%? ))C � C B"ZnG�	�(
I'ACQ"_*+-,E!I!��8,$; s C !?! �8,$;<# (

�8,$; s @%2HQ&;";&,HB%?8h4�	1*A"+CQ%?F)-ACB'#"m �',$; s (
�8,$;<#A@%2HQ&;";&,HB%?8h4�	1*A"+CQ%?F)-ACB'#"m �',$;I#�(

B-ZnG�	 @ 2HQ8;";&,RB%?'h4�	1nA"+<Q%?F)$ACBn#"m$o$_'h�	�(
K'AR; a ) @%N6(y)Rl"2HQ&;";&,HB%?8h4�	1*A"+CQ%?F)-ACBn#"m-o-_'h�	�( )����*dH}
ACQ%? � )��?@�a �8,$; s � )��
� )�� � �8,$;<# � ) �
� ) �*d<!RK	� )���(
K'AR; a � @$B-ZnG�	&#Fx ( � m')�( � #"#'d
ACQ%?	� ) ���I@�a �',$; s � ) �
� � �F!RK
� � �*d � a �8,-;I#	� ) �	� � � !RK
� � ��� �8,";<#	� � �
� )��&!<K
� ) �*d)(

ACQ%? � )��F! @"P'+C="6'G%W^a 0"M'd-!$M/4[N&!<v'h$#&%�(
*

;&,H?-Q&;-B x (
*

)>B%?q3F)CK%K aOI'ACQ%_*+$,|WH?8,H= CU3&T-u"P<#'h4�	1nA"+<Q%?F)$ACBnh*x !H,ndR}
9C?8GH?F)":q)>B&? ))C��nACQ%B%?�CfB*A���C B"_'G-I�(

K'AR; a ) @%N6( )Rl","#"m-o$_'h�	�( )����nd
,"#"m-X � 3	�	� )��?@%,"#%m s ,89��O,"#"m')R0%#*x �
� ) ��(

2HQ&;";&,HB%?8h4�	1*A"+CQ%?F)-ACB"@%,6(
)CK a �OARI&,')>B&?/a ,"#"m-X � 3	��C ,"#"m$o-_'h�	�C ,"#%m"0"M��[,%#"m')R0"#Fx ��C ,"#%m"0"M��[,%#"m')R0 ��C �I#8W"h � 3	��C WH?8,H= C

N/4[N6C��$B*A�� C��-B"_'G$I�C %>B%?',$]";&,6C #Fx C����nACQ"B%? CUo��8u"u�C1o	�8u%u�C1NV4[N'd"d
;&,H?"Q&;$B x (

K'AR; a ) @%N6( )Rl","#"m-o$_'h�	�( )����nd



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

,"#"m s ,89��[,%#"m')R0 �	� )��?@%,%#"m$X � 3 �	� )���(

;&,H?-Q&;-BiN6(
*

)>B%? �	1nA%+318,^a[38T-u"P<#8h2�	1nA"+CQ&?F)$ACB'hFx !$,'dR}
)>B%? ))(
K'AR; a ) @Fx ( )Rl","#"m-o$_'h"0"M0(y)����ndH}
,"#"mn)R0<@n))(
3F)CK%K a ,"#"m%0"M�� )��8#","#"m"0%M�� )R#*x ��C ,'d)(

*

;&,H?-Q&;-BiN6(
*

)>B%? �-B&I	�	1nA"+31',^a[3&T-u%P<#8h4�	1*A"+CQ%?F)-ACBnh*xM!H,ndR}
)>B%? ))(
I&,&+$,H?',e,"#%m #�(
I&,&+$,H?',�� �i,"#"m$X � 3	��(
K'AR; a ) @%N6( )Rl","#"m-o$_'h�	�( )����ndR}
I&,&+-,H?8,�� �i,"#%m �8,$; s � )���(
I&,&+-,H?8,�� �i,"#%m �8,$;<# � )���(

*
I&,&+$,H?',�� �i,"#"m �',$; s (
I&,&+$,H?',�� �i,"#"m �',$;<#�(
;&,H?-Q&;-BiN6(

*

��������� ��� 0�� 0
+
	 $!&�� &*)�+#,.- �'0
 �

���������J�S& ���QPF�*+G�*�-)R9J� $*)R&-��#F+Z#R7:& ���Q!��'�"1U�J#FBG�SxI9J�"�N&-#f)o�'�"&�#%7`&]5S#fO"#FB�!�9��*. 	��� ��: � 
HBI)R&-��#F+��"K

IB��'& ���*�d� !4& �*+��'�J#F+G�n& #p;b#F�'�o&-�I)%+i&]5a#>� 
UB�)R&-��#F+��dO@)%+/�@)R� �J9rYyWq�c!$�"�'7?#F�';=�".z7?� #F;
& ���*�'�b&]5a#
xI9��*�*K )��*� �n)%�'�(&-���Q7?B�+GO"&-��#F+��V.��"O*9^)R�-)R& �J#F+w��+ ,41nA"+31',"M/476
!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#%#%#"#"#%#%#"#"#%#%#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#&#"#"#"#'!"!
!"! (*)$+-,/.1,41nA"+31',"M/476 !"!
!"! 38,89%:<;*)>=%?@)$ACB .U38T-u"P<#i,41nA"+<Q%?F)$ACB KnAR;kM|:-ACQ"=F+$,$I ,��HQnGH?F)$ACB@9 !"!
!"! L8,$;*9%)$ACB .1M/4ON !"!
!"! P$Q%?"6*AR;S.UTV4UW&ARX&,-Y !"!
!"! ,"#<Z*G')$+�.UTV4[W8ARX&,$Y%\$Q*+R]S4[G':^47_', !"!



�������������
	��
����������������������������� ��� � {

!"! !"!
!"!`28AC=&X%;*)C]$6%?bac2*dJM%N"N"MeTV4fW8ARX&,$Y !"!
!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#%#%#"#"#%#%#"#"#%#%#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#&#"#"#"#'!"!
g )CK-B&I&,$Kih"h4�%L � u-L	�'M"hHj8h"h
g I&,-K*)>B',kh"h4�%L � u-L	�'M"hHj8h"h
g )>B@:-+CQ&I&,>=>WH=*+&)�?"?@)>B&]S476�=
?%X$=n,$I&,$K 9C?%;-QF:C?8}
2%WR=*+&)C?"?F)>B&] ! # �[M �
�[M ��( !%! �-6',kWR=F+&)�?"?F)�B&]kK$Q"BF:C?@)$ACB K'AR;e?-6',`3&T-u%P<#|,��HQ'GH?F)-ACB
)>B%?ko$_'h�	�CUo$_'h%0"M6( !%! B"Q-Z&_',$;EARK
	�� 9�C�0"M�� 9
I'ACQ"_*+-,J38,8+<?8G�	�( !%!JWR='G':H,`_',H?��8,%,RB +CBVa�	*d 18G8+CQ',89
I'ACQ"_*+-,E!�	�( !%!JW",H? ARK 	 18G&+CQ','9
I'ACQ"_*+-,E!H0%M6( !%!e9H,H? ARKk0"M 18G&+CQ','9
I'ACQ"_*+-,E!I! s ,89��[M ��( !%! ;&,89CQ*+<?
!"!q)>B&?8,$]";&G8+ 18G$;*)RGH_*+$,89
I'ACQ"_*+-,E!I!��8,$; s �OM �
�[M ��(
I'ACQ"_*+-,E!I!��8,$;<#	�OM �
�[M ��(

!"! I*)<K"K&,$;&,HB%?F)RG&+|,��HQ'GH?@)$ACB 18G$;*)HGR_*+$,89
)>B%? )R06( !%!q)>B&I8,�	EARKk0%M �-6 )$+$,i9-A"+31F)�B&] � �$3F)CK%K
I'ACQ"_*+-,E!<X � 3	��(

*`3&T-u"P<#'h4�	1nA"+<Q%?F)$ACBnh"M6(

!"!|)>B@)�?@)RG&+&)CY8,E9�=*+&)�?%?F)>B&]n9
)>B%?B%>B@)C?8WR=*+&)C?"?F)>B&]8M^a =%?%;%K$Q"BF:�C =%?%;%K$Q"BF:�C�InACQ"_*+$,0CUInACQ"_*+$,0C

=%?%;"K-Q"BF:�Cf=%?%;%K$Q"BF:�C�InACQ"_*+$,0CUInACQ"_*+$,0C
=%?%;"K-Q"BF:�Cf=%?%;%K$Q"BF:�C�InACQ"_*+$,0CUInACQ"_*+$,0C
=%?%;"K-Q"BF:�Cf=%?%;%K$Q"BF:�C�InACQ"_*+$,0CUInACQ"_*+$,0C
3&T-u"PI#8h4�	1nA%+CQ%?F)$A<B'h"M"!%d�(

!"!|)>B@)�?@)RG&+&)CY8,|,41nA"+CQ&?F)$ACB
!"!JX'ACQeZ%QF9C?iG&+"+%A%:HGH?8,|G-;";&G$Xn9`GRB&Iko$_'! _',-K'AR;&,i:HG&+"+8)>B&]k?-6@)"9 K$Q%BF:C?F)$A<B
)>B%?B%>B@)C?	�	1nA"+<Q%?F)$ACBnM^a[3&T-u%P<#8h4�	1*A"+<Q%?@)-ACB'h%M !%d)(
!"! =',$;"KnAR;HZ ,41nA"+<Q%?F)$ACB
)>B%? �	1nA%+318,"M^aO3&T-u"P<#'h4�	1nA"+<Q%?F)$ACBnh"M !%d�(
!"!k:-+"A%9$,e,41*A"+CQ%?F)-ACB
)>B%? �-B&I	�	1nA"+31',"M^a[3&T"u"P<#8h4� 1nA"+CQ%?@)$A<B'h%M !%d)(
g ,RB8I*)CK



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

�����87�9]� #%B�� O"�dx�9J� ,41*A"+318,"MV4 :�="= �J;b!�9J�";=�"+H& �S&-�G�*� �d7?B�+�OE&-��#F+��
!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#%#%#"#"#%#%#"#"#%#%#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#&#"#"#"#'!"!
!"! (*)$+-,/.1,41nA"+31',"M/4 :�=%= !"!
!"! 38,89%:<;*)>=%?@)$ACB .U38T-u"P<#i,41nA"+<Q%?F)$ACB KnAR;kM|:-ACQ"=F+$,$I ,��HQnGH?F)$ACB@9 !"!
!"! L8,$;*9%)$ACB .1M/4ON !"!
!"! P$Q%?"6*AR;S.UTV4UW&ARX&,-Y !"!
!"! ,"#<Z*G')$+�.UTV4[W8ARX&,$Y%\$Q*+R]S4[G':^47_', !"!
!"! !"!
!"!`28AC=&X%;*)C]$6%?bac2*dJM%N"N"MeTV4fW8ARX&,$Y !"!
!"!$#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#"#"#"#%#"#%#"#%#"#%#"#%#%#"#"#%#%#"#"#%#%#"#"#%#%#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#"#&#"#"#&#"#"#"#'!"!
g )>B@:-+CQ&I&,>=>,21nA"+318,%M/476)=
g )>B@:-+CQ&I&,>=>0"2$35476)=
g )>B@:-+CQ&I&,>= � 3	�&%>B%? 476)=
g )>B@:-+CQ&I&,kl89<?%I*)$A�4 6'm
g I&,-K*)>B', �I#8W%h � 3	� xC,"#"t
!"!`T8+"AC_nG&+ 18G$;*)RGH_*+$,89JK'AR;|,41nA%+CQ%?F)$A<B
3&T-u%P<#8h4�	1*A"+CQ%?F)-ACB'h"M !R2HQ&;";8,RB%?8h4� 1nA"+CQ%?@)$ACB'M6(

)>B%?B%>B@)C? �8,$;$Bn,&+$M^a[38T-u"P<#8h2�	1nA"+CQ&?F)-ACBnh%M>!H,'dR}
)>B%? ))C � (
)>B%? �n))C � � (
I'ACQ"_*+-,`I&,8+<?8G�	�C �',')C]$6%? (
2%WR=*+&)C?"?F)>B&] ! # (
I'ACQ"_*+-,E!�	�C !I!��8,$;<#	�OM �
�[M ��CJ!I! �8,-; s �[M �	�[M ��(
I'ACQ"_*+-,J38,8+<?8G�	�(
)>B%?ko$_'h�	�(

38,&+<?8G�	?@%,"#"m$38,&+<?8G�	�(
o$_'h�	?@&,"#"m$o$_nh�	�(
	?@%,"#"m�	�(

K'AR; a��n) @%N0(��n)Rl"M0(��n)����*dR}
K'AR; a�� � @%N6(�� � l"M6(�� � ���ndR}

#A@%,"#"m$#	� �n)��	� � � ��(

�8,$; s � �n)��
� � � �?@HB',���aOI'ACQ%_*+$,"!%d�� o$_'h�	���(
�8,$;<#	� �n)��
� � � �?@HB',���aOI'ACQ%_*+$,"!%d�� o$_'h�	���(
K'AR; a ) @%N6( )Rl$o$_'h�	�(y)����*dR}



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

�8,$; s � �n)��	� � � �
� )��?@HB',��EI'ACQ%_*+$,�� o-_'h�	���(
�8,$;I#	� �n)��	� � � �
� )��?@HB',��EI'ACQ%_*+$,�� o-_'h�	���(
K'AR; a � @&N6( � l$o-_'h�	�( � ���ndR}
�8,$; s � �n)��
� � � �
� )��	� � �?@%NV4[N6(
�8,$;<#	� �n)��
� � � �
� )��	� � �?@%NV4[N6(

*
*

!?!
�',JQF9H,qW') Z%=@9-ACB r8!��E)>B%?8,-]";&GH?F)-ACB 4

!-!
K'AR; a ) @%N6(y)Rl-o$_'h�	�( )����ndR}
!"! 38,&+<?'Gi:"ACB%?%;*)�_"Q%?F)$A<B
�8,$; s � �n)��	� � � �
� )��
� )�� �I@$#8#"m$3',&+<?'G0(

)CK a ) � @"o$_'h�	&#Fx$dR}
!"!q)>B8K&,$;*)$AH;q_*ACQ"B&IE:-ACB&?%;*)>_"Q&?F)$ACB
I&,&+<?8G�	?@�	
� ) �Fx �&#�		� )���(

!"! �8,n)C]$6%? :-A$,-K"K*)-:%)H,RB%? GH?
	
� )��iGRB8I 	
� o&#*x �
)CK a ) @I@-o$_'h�	&#"M'd �',')C]$6%?"@%N/4[t6( !"! ?%;&GH=',$Y'A&)<I&G&+ ;$Q*+-,
,&+%9H, )CK a ) @I@-o-_'h�	&#-r*d��8,')C]$6&?A@Fx 4[N8!HrV4[N6( !"! W') Z&=F9-ACB
,&+%9H, )CK a ) @I@-o-_'h�	&#$pFd��8,')C]$6&?A@%N/4 r%z%t6( !"! W') Z&=F9-ACB r8!��
,&+%9H, )CK a ) @I@-o-_'h�	&#"tnd��8,')C]$6&?A@Fx>pS4ON&!Rp&t/4ON6( !"!Jw'ARI8,
,&+%9H,��8,')C]-6%?A@%N/4[r"z%t6( !"! W') Z&=F9-ACB r8!��

!"!H#8h s ,$] :-ACB%?&;*)>_"Q%?@)$ACB GH?
	
� )��
�8,$; s � �n)��
� � � �
� )��	� )����I@&N/4[t"! #'#%m s ,-]-Q*+ a>x 4[N'd?! aOI&,'+<?8G�	*! 	
� ) �*d)(
!"!H#8h s ,$] :-ACB%?&;*)>_"Q%?@)$ACB GH?
	
� )��@x �
�8,$; s � �n)��
� � � �
� )��	� )��Fx � �I@%N/4[t ! #8#"m s ,$]$QF+�a�	
�y)��'! 	 � )��Fx��*d<! a I&,&+<?nG�	'!�	
� )�� x �*d)(
!"!H#8h�� :"ACB%?%;*)�_"Q%?F)$A<B GH?
		� )��
�8,$;<#	� �n)��
� � � �
� )��	� )����I@-38,&+<?8G�	 ! a #'#%mH3I#*+<QF9 a�x 4[N'd?! a�	
�y)��Fx �'#"M/4[NF!�	
�y)��*d

! a�	
� ) �Fx �&#�		� )��*dR#$#8#"mH38,-;<# x$d<! �8,')C]"6%?�(
�8,$;<#	� �n)��
� � � �
� )��	� )��Fx � �I@$38,&+R?'G�	F! #'#"mH3?#*+CQF9�a x 4[N*d<!�	
�y)��

! a�	
� )��Fx �&#�	
� ) �*d<!��8,n)C]$6%?�(

!"! �8,n)C]$6%? :-A$,-K"K*)-:%)H,RB%? GH?
	
� o&#Fx �
)CK a ) @I@-o$_'h�	&#"M'd �',')C]$6%?"@%N/4[t6(
,&+%9H, )CK a ) @I@-o-_'h�	&#$pFd��8,')C]$6&?A@%N/4 r%z%t6( !%!`,�	8G8:C?n+RXEACBn,eW')>Z%=F9-ACB � 9 r8!��e;$Q*+$,



�������������
	��
����������������������������� ��� �4�

,&+%9H,��8,')C]-6%?A@Fx 4ON&!HrV4[N0(

!"!H#8h�� :"ACB%?%;*)�_"Q%?F)$A<B GH?
		� o&#*x �
�8,$;<#	� �n)��
� � � �
� )��	� o$_'h�	8#*x ���I@-3',&+<?'G�	F! #'#%mH3I#F+CQF9 a 	
� )��@d$! a x�4[N"#�	 � )��@d<!��8,*)C]$6%? (
�8,$;<#	� �n)��
� � � �
� o$_nh�	&#*x �	� )��&#<@-3',&+<?'G�	F! #'#%mH3I#F+CQF9 a�x 4[N'd

! a�	
� ) �'! a x 4ON"#�	
� ) �*d"d<!��',')C]$6%? (
!"!J,�	"?%;&G #8h�� :-ACB%?&;*)>_"Q%?@)$ACB
�8,$;<#	� �n)��
� � � �
� )��	� )����I@<#8#"mH3I#*+<QF9 a>x 4[N'dI!"+"AR]Va x 4[N&#�	
� ) �*d)(
!"! ?-6n, ;8,<ZnG')>B )>B&] )>B%?8,-]";&G&+
K'AR; a � @n)��@x ( � l$o-_'h�	&#*x ( � ���ndH}
I&,&+R?8G�	?@�		� � �Fx �8#�	
� � ��(

!"!��8,')C]-6%? :-A$,$K"KF)-:%)R,RB&?EGH?
		� � �
)CK a ) @I@"o$_'h�	&#"rnd��8,')C]-6%?A@-pS4ON&!HrV4[N0( !%!`W')>Z%=F9-ACB
,&+%9$, )<K a ) @?@-o$_'h�	8#$p*d �8,n)C]$6%?A@@x 4yxCM"t0( !"!`Wn) Z%=F9-A<Bir'!��
,&+%9$, )<K a ) @?@-o$_'h�	8#"t'dR}
)CK a � @I@n)��&M'd
�8,')C]$6&?A@%M$pS4ON&!Rp&t/4ON6( ,&+&9H, �',')C]$6%?"@%{$pS4[N8!Rp&t/4[N0( !"!Jw'ARI&,

*q,&+%9H,q} !"!`Wn) Z%=F9-A<Bir'!��
)CK a%a � @I@n) �Fx$d���� a � @I@-o-_'h�	&#"Mnd"d��8,')C]-6%?A@"zV4ON&!${/4[N0(
,&+%9H, )CK a"a � @I@*)��%M'd���� a � @I@"o$_'h�	&#"rnd"d �8,n)C]$6%?A@&M-rV4[N&!-M$pS4[N6(
,&+%9H,��8,')C]-6%?A@Fx 4ON6(

*

!"!�#8h s ,-]E:"ACB%?%;*)�_"Q%?F)$A<B GH?
		� � �
�8,$; s � �n)��	� � � �
� )��
� � � �I@%N/4[t ! #8#"m s ,$]$QF+�a�	
�y)��'! 	 � � �*d?! aOI&,'+<?8G�	*! 	
� � �*d)(
!"!�#8h�� :-ACB%?&;*)>_"Q%?@)$ACB GH?
	
� � �
�8,$;I#	� �n)��	� � � �
� )��
� � � �I@$38,&+R?'G�	F! #'#"mH3?#*+CQF9�a�	
� ) �'! 	
� � �*d

! a�	
� � �'! a�		� � �&#�		� )��*d"dI!��8,')C]"6%?�(
�8,$;I#	� �n)��	� � � �
� � �
� )��8#<@$38,&+R?'G�	F! #'#"mH3?#*+CQF9�a x 4[N*d

! a�	
� )��'! a�		� � �&#�		� )��*d"dI!��8,')C]"6%?�(

!"!�#8h s ,-]E:"ACB%?%;*)�_"Q%?F)$A<B GH?
		� � �
�8,$; s � �n)��	� � � �
� )��
� � �@x ���I@%NV4Ot"! #'#%m s ,-]-Q*+ a 	
� )��*! 	
� � �Fx �*d?! aOI&,'+<?8G�	'! 	
� � �Fx �@d)(

*
*

*

,"#"m �8,-;<#	� �n) �
� � � �A@ �8,$;<# � �n)��
� � � ��(
,"#"m �8,-; s � �n) �
� � � �A@ �8,$; s � �n)��
� � � ��(



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

*
*

;&,H?-Q&;-BiN6(
*

)>B%?B%>B@)C?8WR=*+&)C?"?F)>B&]8M^a =%?%;%K$Q"BF: s ,$]$QF+'x"x CU=%?&;"K$Q"BF: 3I#*+CQF98x"x C
I'ACQ"_F+$, 38,&+<?8GFx"x C1I'ACQ"_F+$, 38,$;<# x%x"x C
=%?%;"K-Q"BF: s ,$]$QF+'xCM6CU=%?&;"K$Q"BF: 3I#*+CQF98xCM0C
I'ACQ"_F+$, 38,&+<?8GFxCM6C1I'ACQ"_F+$, 38,$;<# x%xCM6C
=%?%;"K-Q"BF: s ,$]$QF+$M*x CU=%?&;"K$Q"BF: 3I#*+CQF9HM*x C
I'ACQ"_F+$, 38,&+<?8G%M*x C1I'ACQ"_F+$, 38,$;<# x<M*x C
=%?%;"K-Q"BF: s ,$]$QF+$M"M6CU=%?&;"K$Q"BF: 3I#*+CQF9HM"M0C
I'ACQ"_F+$, 38,&+<?8G%M"M6C1I'ACQ"_F+$, 38,$;<# x<M"M6C
3&T-u"PI#8h4�	1nA%+CQ%?F)$A<B'h"MB!$,'dR}

,"#"m #	�ON �
�[N �A@HB',��E2&WR=*+&)�?%?F)>B&] a d)(
,"#"m #	�ON �
�yx �A@HB',��E2&WR=*+&)�?%?F)>B&] a d)(
,"#"m #	� x �
�[N �A@HB',��E2&WR=*+&)�?%?F)>B&] a d)(
,"#"m #	� x �
�yx �A@HB',��E2&WR=*+&)�?%?F)>B&] a d)(
,"#"m #	�ON �
�[N �8#"m %>B@)C?/a s ,$]-Q*+'x"x C 3I#n+<QF98x"x C13',&+<?8G*x%x CU38,$;<# x%x"x$d)(
,"#"m #	�ON �
�yx �8#"m %>B@)C?/a s ,$]-Q*+'xCM6C 3I#n+<QF98xCM6C13',&+<?8G*x<M6CU38,$;<# x%xCM'd)(
,"#"m #	� x �
�[N �8#"m %>B@)C?/a s ,$]-Q*+$M*x C 3I#n+<QF9HM*x C13',&+<?8G"MFx CU38,$;<# x<M*x$d)(
,"#"m #	� x �
�yx �8#"m %>B@)C?/a s ,$]-Q*+$M"M6C 3I#n+<QF9HM"M6C13',&+<?8G"M%M6CU38,$;<# x<M"M'd)(
;&,H?-Q&;-BiN6(

*

)>B%?B%>B@)C?	�	1nA"+<Q%?F)$ACBnM^a[3&T-u%P<#8h4�	1*A"+<Q%?@)-ACB'h%M>!$,'dR}
,"#"mH38,8+<?8G�	E@i+"AR] a x 4[N&!$,"#%m�	
�[N �Fd$! a ,"#%m$o$_'h�	8#Fx 4[Nnd�(
,"#"m$X � 3	�A@HB',��iI'ACQ"_*+-,��[M"!H,%#"m$o$_'h�	���(
%>B@)�? �',$;$B',&+-M^a ,'d)(
,"#"m')R0I@%N6(

;&,H?-Q&;-BiN6(
*

!"! ?-6@)-9 K$Q"B@:C?F)$ACB|Q@9H,89J2HQ&;";&,HB%?8h4�	1*A"+CQ%?F)-ACB G89J,41nA"+<Q%?F)$ACB 9<?%;$QF:C?"Q&;&,
)>B%?B%>B%?',$]";&,"M�aOI'ACQ"_F+$,i0"M6CUI'ACQ%_*+$,M!<K�CUI'ACQ"_F+$,M!-ACQ%?FdH}
)>B%? ))C � C B"ZnG�	�(
)>B%? �n))C � � (
I'ACQ"_*+-,E!I!��8,$; s �OM �
�[M ��CJ!I! �8,-;<#	�[M �	�[M ��(

K'AR; a��n) @%N0(��n)Rl"M0(��n)����*dR}



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

K'AR; a�� � @%N6(�� � l"M6(�� � ���ndR}
�8,$; s � �n)��
� � � �?@"2HQ8;";&,RB%?'h4�	1nA"+<Q&?F)$A<BnM"#"m �',$; s � �n)�� � � � � (
�8,$;<#	� �n)��
� � � �?@"2HQ8;";&,RB%?'h4�	1nA"+<Q&?F)$A<BnM"#"m �',$;<# � �n)�� � � � � (

*
*

K'AR; a��n) @%N0(��n)Rl"M0(��n)����*d
K'AR;/a ) @%N6( )Rl-2HQ&;%;&,RB%?8h2�	1nA"+CQ&?F)-ACBnM%#"m$o-_nh�	�( ) ���nd
ACQ%?	� ) ���n)<!R2$Q&;";&,RB&?8h4�	1nA%+CQ%?F)$A<BnM"#"m-o-_'h�	��A@%N/4ON0(

B-ZnG�	 @ 2HQ8;";&,RB%?'h4�	1nA"+<Q%?F)$ACBnM"#"m$o$_nh�	�(
K'AR; a��n) @%N0(��n)Rl"M0(��n)����*dR}
K'AR;/a ) @%N6( )Rl-2HQ&;%;&,RB%?8h2�	1nA"+CQ&?F)-ACBnM%#"m$o-_nh�	�( ) ���ndH}
K'AR; a�� � @%N0(�� � l"M0(�� � ���*dR}
ACQ%? � )����n)I!R2HQ&;";8,RB%?8h4� 1nA"+CQ%?@)-ACB'M%#%m$o$_nh�	����?@

a �8,-; s � �n) �
� � � �	� )��
� ) ��� �8,$;I# � �n) �	� � � �	� )�� � )��*d
!<K
� )���� � !H2HQ&;";&,HB%?8h4�	1*A"+CQ%?F)-A<B'M"#%m-o$_'h�	���(

K'AR; a � @$B-ZnG�	&#Fx ( � m')�( � #"#'d
ACQ%?	� ) ���n)<!R2$Q&;";&,RB&?8h4�	1nA%+CQ%?F)$A<BnM"#"m-o-_'h�	�� �I@

a �',$; s � �*)��
� � � �
� )��
� � �F!<K
� � ��� � !H2HQ&;%;8,RB%?nh4�	1nA&+CQ%?F)"ACB'M"#&m$o$_'h�	��*d
��a �',$;<#	� �*)��
� � � �
� )��
� � �F!<K
� � ��� � !H2HQ&;%;8,RB%?nh4�	1nA&+CQ%?F)"ACB'M"#&m$o$_'h�	��
� �8,-;<#	� �n) �
� � � �	� � �
� ) �F!<K
� ) ��� � !H2$Q&;";8,HB%?8h��	1nA"+RQ%?F)$ARB'M"#"m"o$_'h�	 �*d)(

*
ACQ%?	� ) ���n)<!R2$Q&;";&,RB&?8h4�	1nA%+CQ%?F)$A<BnM"#"m-o-_'h�	�� ! @-Pn+<="6'G&W^a 0"M*d$!$M/4cN&!Cv'h<#&%)(

*
*

;&,H?-Q&;-B x (
*

)>B%?q3F)CK%K&M^aOI'A<Q"_*+$,iW$?8,R= Cf3&T-u"PI#8h4�	1nA%+CQ%?F)$A<B'h"MB!$,'dR}
9C?8GH?F)":q)>B&? ))C �n))C��nACQ%B%?�CfB*A���CfB"_nG$I�(

K'AR; a��n) @%N0(��n)Rl"M0(��n)����*d
K'AR; a ) @&N6(y)Rl",%#"m$o$_'h�	�(y)����*d
,"#"m$X � 3	�	� )����n)<!H,"#%m$o$_'h�	��?@%,"#"m s ,89�� �*)��
�O,%#"m')H0%#*x � � )���(

2HQ&;";&,HB%?8h4�	1*A"+CQ%?F)-ACB'M<@%,0(
)CK a �OARI&,')>B&?/a ,"#"m-X � 3	��C M"!H,"#%m$o$_'h�	�C ,"#"m"0"M �[,"#"m')H0"#*x ��C ,"#"m"0"M �[,"#"m')H0 ��C �I#'W"h � 3	� C�W$?8,R= C

N/4[N6C��$B*A�� C��-B"_'G$I�C %>B&?8,$]";&,%M6CD#*x C�� �nACQ"B&?�C1o	�8u"u�C1o	�'u"u�CDN/4[N'd%d
;&,H?"Q&;$B x (



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

K'AR; a��n) @%N0(��n)Rl"M0(��n)����*d
K'AR; a ) @&N6(y)Rl",%#"m$o$_'h�	�(y)����*d
,"#"m s ,'9�� �n)��	�[,"#"m')H0 �
� )��A@%,"#"m$X � 3	�	� ) ���n)I!$,"#"m-o-_'h�	 ��(

;&,H?-Q&;-BiN6(
*

)>B%? �	1nA%+318,"M^aO3&T-u"P<#'h4�	1nA"+<Q%?F)$ACBnh"M !H,'dR}
)>B%? ))(
K'AR; a ) @Fx ( )Rl","#"m-o$_'h"0"M0(y)����ndH}
,"#"mn)R0<@n))(
3F)CK%K&M^a ,"#%m"0"M�� ) �&#","#"m%0"M�� )R#Fx ��C ,'d)(

*

;&,H?-Q&;-BiN6(
*

)>B%? �-B&I	�	1nA"+31',"M^a[3&T"u"P<#8h4� 1nA"+CQ%?@)$A<B'h%M>!$,'dR}
)>B%? ))C �n)�C � � (
K'AR; a��n) @%N0(��n)Rl"M0(��n)����*dR}
K'AR; a�� � @%N6(�� � l"M6(�� � ���ndR}
I&,&+$,H?',e,"#%m #	� �n) �
� � � ��(
K'AR; a ) @%N6( )Rl","#"m-o$_'h�	�( )����ndR}
I&,&+-,H?8,�� � ,%#"m �8,$; s � �n)��	� � � �
� )���(
I&,&+-,H?8,�� � ,%#"m �8,$;I#	� �n)��	� � � �
� )���(

*
I&,&+$,H?',�� �i,"#"m �',$; s � �*)��
� � � ��(
I&,&+$,H?',�� �i,"#"m �',$;<#	� �*)��
� � � ��(

*
*

I&,&+$,H?',�� �i,"#"m$X � 3	��(
;&,H?-Q&;-BiN6(

*



� ��� ������� � ��� ���

� �	��
 K 
 K
�S#%PF#F9�YUB�Wq#j1q_���K��<K��U& � B�;b�J+����,YF_I)%+G. �lK 
 K �C)@1��H���*9��J. $"�%_I!��'�*!��'�J+,& �%\ 
 � 9[	 9 � � � �
� 	(B�WG+I) � � � ��� K

� � ��� K �Q�*9J9 9 � )R+�+s_A:8�,YU�*K  ��"&'&@K�� � � � �4��� � � � K
� � � �$K8���*��+UWq�*�'P�_ :��,Y4�"K ���E1$K  ��"&'&@K�� � � � � { � �
� � � K
� �!� 	oK �GK �d�'#F� �"_ 
SK8� �J9�O $"�	��_ :��HYU�"K �V�"1qK�"#� � � � { � � � � �F� K
� �$� )lK�
I�'��& $"� Og�s_ � K �d�"9J9 9 � )%+�+[)R+�.�)lK  ��*BG&]5�YU9��*�*_&:��,YU�*K  ��"& &*K��&%(' � � � { � � � � � K
� �)� 
SK'� �J9�O $"�	��_$��++*-,).$/10�2$/32�.!450�2�:�� �J+,& 9B{ � 9 � � � � � : ��\ 
 74' ��; 
6�87:9<;<=>;@?
AB;3CED!A:FG;<;@AIH5?�JLKNM

OP7RQTSUH5V 4 KNM67WD!9XAIHZY@[\;<=�D!?�C^]_HZ;@[`C$=<acbd9eK>K>f>g�D!V!;@?ih8D!AjHZK$?�D![lk(D�m 4 aon
p�ABK$?�aqh 4er�4 atstY@A .$/Nu a
0�v�,).AK

�xw ��y � 7S#F9�9^)%Wq#F�-)A&-�J#%+(z67�Kn�L.�9J#){ ;@AWD![ 4J_�|8BG�*K :��,Y4�"K �GK�}~��� �I� �2�2��� �2� � K
��� ��y � 7S#F9�9^)%Wq#F�-)A&-�J#%+(z67�Kn�L.�9J#){ ;@AWD![ 4J_�|8BG�*K :��,Y4�"K �GK�}~��� �I� �2� �>� � � � K
� � ��y � 7S#F9�9^)%Wq#F�-)A&-�J#%+(z67�Kn�L.�9J#){ ;@AWD![ 4J_�|8BG�*K :��,Y4�"K �GK�}^� � �I� �2� �>� �F� K
� � �)��� |_�P� 7S#F9J9J)%Wq#F�-)R& �J#F+lz �GK��S�'�*�r&]5S�"P ;@A�D![ 4J_
|�B��*K&:��,YU�*K �GKl}���� �Z� �4�2��� � � K
� � �	��� |_�P� 7S#F9J9J)%Wq#F�-)R& �J#F+lzc�$K&7S�G�	�A)%+�#j1 ;@A�D![ 4J_�|8BG�*K :��,Y4�"K �GKl}^� � �Z� �2� ���%�2� � K
� � � � ��7 	 � � 7S#F9J9J)%Wq#F�-)R& �J#F+lz��lK 7�K��S�*+,1%�*+HBG&-� ;@AWD![ 4J_ :8�,YU�*K  ��"&'&@K
������� � � � � � �
� � � K
� � � � | � 7�7S#F9�9^)%Wq#F� )R&-��#F+(z ��B�Wq�*�3& ;@A�D![ 4J_ 
 BGO*9|K :8�,YU�*K�������� � � � � ��� � � � K
� � �!� | � 7�7S#F9�9^)%Wq#F� )R&-��#F+(z��N) $*�%$*� ;@A�D![ 4J_ 7W| � 
 9 :�:_|R� � � 9 � w � � � ��� ��� K
� � �$� | � � � 7S#F9J9J)%Wq#F�-)R& �J#F+lz��L.I)%;b� ;@AWD![ 4J_F:��,YU�*K ���E1qK�"L��% � � ��� � �4� � K
� � �)��
P� 7 7S#F9J9J)%Wq#F�-)R& �J#F+lz � K����'+��*#U.�# ;@A�D![ 4J_ 
 B�O*9 K0:��,Y4�"KR��%l��� � � ��� w � ��� 
 B�O*9 K0:��,Y4�"K

��%��l' � � ��� w � �
� � w � �  ���7�| !4!$�"� ��;=�"+H& �	z � ���r&-9J#j5d_F:  �������� � � � �%� w � )R+�.L�  ���7�9 � � w#� � ��� ��� K
� � � � ��� � � 7S#%9J9^)RW$#F� )R&-��#F+(z ��9�9^)%�'�^) ;@A�D![ 4J_ � �*�r&@KF:��,YU�*K(}���� � � ��� ��� � � � K

� �



� � � � � ������������� ���

� � � � �GKn	oK
���'#%�3�%�"+y)%+G.L|�Kn�lK :C)%�'Og��#F�*_':��,Y4�"K ���E1$K ����� � � � � � � � � w � K
�x� �)� �oK 
 K �Q� ��W$#j1T)%+�.� 8K 
 K  ���!I)R&-#j1q_ Q(K$V 4
	�4 h���Y@[ 4 7_g�
>= 4 ��� � � � w�� �%� � � K

�fK8��9�&-)%� �"9J9��e)%+G. �cK :C)R� �J�'�|_ h��
Y@[ 4 7_g�
�= 4��i����� � � � w!w � � � � K
�vBsK  8K'	(#��H� ���r& $*�"�*_ Q(K$V 4 7_g�
>= 4�	���� 7 %�� � � � w�w � �4��� K

�x� �	� �<K<	oK � )%�3&-�J+e_2�dK �cK3��#%W$�"�'&-�"_R� K �GK��H&-�J�'9J��+�PV)%+�. �dK)�$K ����#F� +G�%_,)%���(�r1�z ���"!A9]!��
� � � � � � ��w K
�x��� � �fKF7SB�� O"�|_8� K��IB��';Z)%+G�3�H�`)%+�. �dK :��"& � #F+ $*�J#G_ 
 B�O"9|K :��,YU�*K�� ��'�� � � � � ��� ��w K
�x� � � �QK ���"PFPF�R_ 
 B�#j1%# 7S�J;pK(��% � � � � � � � � � K
�x� �!� �QK ���"PFPF�R_ 
 B�#j1%# 7S�J;pK(��� � � � �2��� � � w K
�x� �$� �QK��Q�J+�#F�'����&-)G_ �GK � )R&-�eK :8�,YU�*Kl�s_ � �4� � � � � � � K
�x� �)� �nK��cK�|89�9J���*_n� K �GKl�U& �J� 9��J+�P=)%+�. ��K �dK*�h�"W�W$�"�*_�� 7 	6)%+�. 7S#F9�9J�J.G�*��:��,YU� �JO"� _ � 7N)%;oW��'�J.�P%�

�L+��r1F�"� � �r&]Y :�� �"� �*_'7N)%;<W�� ��.�PF�%_ � ��� ��� _�!sK � � � K
�x��w � �SK �fK��:� �JO"#F;b�|_ :�B�� �n)%+G.f�L!�!�9J���*. � )R& ���*;=)R& �JO*�"_��8#F9l�<_I\]+,&-�*P%�-)%9 | 
HBI)R& �J#F+�� _ � \]+,&-�*� 9

� O"�J�*+GO*� :�B�W�9J��� ���"� �"_ � � � w � _�!�!sK � 9 � � K
�x�!� ��� K �Q9JB�O<��_)|VK �V�"YF)L)R+�. �lK �8#FP%&*_!|�B��"K :8�,YU�*K �GK 7 � � � ��� � � ��� � � )%� ����1�z �G�*!A9�!���� � � � �4���4�)� K
�x� � � �,& &-!lz ���AO*!G& � � K .�B��*K )%ORK B����R�G�*!q.I)R&g)��RPF�'1qK �,&-;b9|K
� � �)� �,& &-!lz ���APFO*ORK PF+HBsK #F�'P�K
� � �	� �,& &-!lz ���25�5�5V�J+G7?#�K O*�"� +sK Og���%)R� .��RO"�*�'+�9J��WsK
� � � � �,& &-!lz ���25�5�5dK �'PF�|K O*#F;��R�'#%7M&]5N)R� �>�A#F!$�"+�PF9�#F�V�,& & !(z ���A5�5�5dK #F!$�"+�PF9 K #F�'P�K
� �F� � �,& &-!lz ���25�5�5dK ;b�*� ) � .sK #F� PGK
� � �!� �,& &-!lz ���25�5�5dK �'�*.��I)A&@K O*#F;pK
� � �$� �,& &-!lz ���25�5�5dK .��"W��^)R+sK #%� P�K
� � �)� �,& &-!lz ���25�5�5dK +��"K O"#F;pK
� � w � �,& &-!lz ���25�5�5V�J+G7?#�K O*�"� +sK Og���%)R� .�#UO>�R;b�J+HB��r& � #%�k�,& &-!lz ���25�5�5V�J+G7?#�K O*�"� +sK Og���%)R� .�#UOV��7�YF#FBc5S)%+,&

&-#f.�#j5V+�9�#,)%.w&-���d;=)%+HBI)%9s��+ :�#F�3&-� O"� ��!G& � K
� � � � �,& &-!lz ���25�5�5 9]� !G�J� �"�*K .�B��"K )%ORK B����A���*!q.I)R&-)��R#F+�9��J+�� �A7 � K
� ��� � �,& &-!lz ���25�5�5dK PF+HBsK #F�'P �RO*#%!HYU9��"7M&X�APF!�9|K �,&-;b9|K



� �����������
	

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

�21 � �4365�798;:=<>33� 1?1@1@1?1A1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 B
�21 � �C5�D;EF<>3FGIH65JEFGK<>LMEFNO8
<�3F8
7 1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 �

�21 �21 � �C5�DPE6<>3QGKHQGKLOR�EFNO8-SUT6VW5�79XOYKGZE6[O\O8 1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 �
�21 �21 � �]8
L0<>3F7^5�YKGI_`5JEFGK<>L^R>3F<�[OXaE68
DbN0LOG 
c[O8;H 1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 �

�21 �21dB e N08Af�[0YKYgSUTihjD`5�HQ8�z'XO5�3QEF<>L%\O8
LOHQGIEFGK8
H 1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 w
�21 �21 � :�5�3QEF<>Lj\O8
LOHQGIElka8Pm><>YI[0E6GI<>L 1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 w

�21nB �oGK3QHQEp<�3F\O8;3qD;<>3F3Q8
DPE6GK<�LOHq5�LO\jr�; 	As@r���: 1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 �
�21 � 	tGIm�8
3FR�8
LOD;8
Hq5�LO\%E6NO8AXOYI[OH]\OGKHuE63QGKvO[0EFGK<>L 1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � B

� &a��/Ow�x.���y�>/4w'(?���Cz{ c�����| ~} ���
B01 � �2<>YI[0E6GI<>L)GKL � 8;YKYIGKLaHFXO5�D
8 1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �

B01 � ��L45JYIkcE6GID`5�YUvU8;N45`m2GI<>3 1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �
B01nB |{GKR>8;L0f�[OLODPE6GK<�LOH 1@1?1A1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � w

B01nB01 � ��<�YIE68;3F3F5�8�
c[45JEFGK<>LOH 1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � w
B01nB01 � � 8
YKYIGKLaHQX45�D
8 1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �

% �#���� c���y�>/4w��) ~}
��w|�!������� ���
� 1 � 
 [O798
3QGKD
5�Y.�AsAr���:�3Q8
HQ<>YK[0EFGK<>L 1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �

� 1 � 1 � s-8
L08
365JYKGIEFGK8;H 1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �
� 1 � 1 � �~XOYKGZEFE6GILOR>H 1A1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �
� 1 � 1dB � L�EF8
R>3F5JE6GI<>L 1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �
� 1 � 1 � �tG`{g8;3F8;LcEFG�5�YU8�
c[45JEFGK<>L 1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 ���

� 1 � e 8;HQEFGKLORWE6N08@8Pm><>YI[0E6GI<>L 1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 ���
� 1nB 7�<>79X45�3FGIHF<>L):]GZE6N%8P�2X�8
3QGK798
L�E 1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �
� 1 � ��XOX0YKGKD
5JE6GI<>LMEF<^���q�0E 1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �

� 1 � 1 � �t8;HFD;3FGKX2E6GK<�L 1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �
� 1 � 1 � � L0HQEb5JYKY�5�E6GK<�L 1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �
� 1 � 1dB |o�28
D;[0E6GI<>L�5�LO\j3F8
HQ[OYIEFH 1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �
� 1 � 1 � �-5�Eb5 1@1@1?1A1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �
� 1 � 1 � ;tX�8
LCsAr�5JXOXOYK8PE 1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 ��w

� �



����� �G��� ��� � w

� 1 � 1 � :�8
3QHF<>L45JYKGK_
5JE6GI<>L 1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 ��w
� 1 � 1 w �4[0EF[O3F8 1@1?1A1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �
� 1 � 1 � 7�<�LcE65�D;E 1?1A1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �
� 1 � 1 � r�GID
8
L0HF8 1@1?1A1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �

� 1 � |o�O5J7^XOYI8 1@1?1@1@1?1A1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 � �
� }?�U����w|��}`����� ���
& }?���� �� �C�)*�����wy�������U� �l'

� 1 � ��7 � D;<>LOHQE65�L�E6H 1?1A1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1+B�w
� 1 � �2XOYIGIEFEFGKLOR�H�\O8;D
Y�5J365JEFGK<>L 1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1+B��
� 1nB ;-�U|�GKL�EF8
R>3F5JE6GI<>L 1A1@1?1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 ���
� 1 � �As@r���:�8;m�<>YK[2E6GK<�La7M5�GIL)�4YK8 1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 ���

� 1 � 1 � �~GKLOR>YI8t8�
c[45�E6GK<�L 1@1?1@1@1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 ���
� 1 � 1 � e :=<9D
<>[OX0YK8
\j8�
c[45�E6GK<�LOH 1?1@1?1@1A1?1@1@1?1@1?1@1@1?1@1A1?1@1?1@1@1?1@1?1 ���


