
HAL Id: inria-00072613
https://inria.hal.science/inria-00072613

Submitted on 24 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

La programmation en Junior
Frédéric Boussinot, Laurent Hazard, Jean-Ferdy Susini

To cite this version:
Frédéric Boussinot, Laurent Hazard, Jean-Ferdy Susini. La programmation en Junior. [Rapport de
recherche] RR-4027, INRIA. 2000, pp.31. �inria-00072613�

https://inria.hal.science/inria-00072613
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

   
   

 IS
R

N
 IN

R
IA

/R
R

--
40

27
--

F
R ap por t  



de  r ech er ch e 


THÈME 1

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

Programming with Junior

Frédéric Boussinot — Laurent Hazard — Jean-Ferdy Susini

N° 4027

Octobre 2000





Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles, B.P. 93, 06902 Sophia Antipolis Cedex (France)

Téléphone : 04 92 38 77 77 - International : +33 4 92 38 77 77 — Fax : 04 92 38 77 65 - International : +33 4 92 38 77 65

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

���! #"� $�&%('*),+.-�/&/!%10�+3254�687:93-��&;#0<2�=�9?>@93�!"�A�68B3;#930DCE�8;$�&"�FHGD-�/&%(0�%JI

KMLON�PRQRSUTWVYX!Z[Q!\^]`_aQcbdZ[e`ZfbgN�PRQ!Z
h�igjlkfQ�b:monpPRj$Zg\

V:\lqOq?j$irb:s`QtigQ!u�LvQ!igu�LOQ�w3x�y$z#{$|}T�~Uucb[j^�Oi[Q�{lz$z^ztT��vS�qO\^�^Q!Z

���D�!���5�v�^�^�M���������?� n�ZD\:�^\��5\l�J�O\$ZrQ&sd��\lwO�^]O\^�^Q���j^i�qOi[j$�^i�\lPRPRnpwv�MigQ!\$uEb[n��^Q��3Q�LO\��@n�j^i�Z��<��bDqvi[j5�@n�s`Q!Z
qOi[j$�^i�\lPRPRQ�i�Z	 Ynpb[LHu�j^wOu�]vi[igQ�w?uce^¡¢�vigj$\^sOu�\^Zrb£Q��$Q�w#bgZ!¡¤\^wOs¥ZrQ!�^Q!ig\^�¤qOi[n�PRn¦bgnp�$Q!ZR��j$i§�$\^npwvn�wv�©¨OwvQ
u�j^w#b[igj^�dj5�^Q�i£igQ!\$uEbgnp�$Qoqvi[j$�^i�\lP£ZRQc_`Q&uc]`bgnpj$wOZ�����b�n�Za]OZ[Q!s¥bgLvi[j$]v�^Lª\^wH«dh��§w?\lPRQ!s �<�  YLvn�u�L
P£\$Zr¬`ZMZrQ!�^Q!ig\^�3Q�_`n�Zrb[n�wv�RnpPRqv��Q�PRQ!w$b�\5bgnpj$wOZ��
­o®#¯.°g± �O�5²��^� V:Q!\^ucb[n��^Qth�igj^�$ig\^P�PRn�wv�O¡O³¢j$wOuc]vigigQ�wOu�e^¡v�^\��5\

´8µ�¶ ·1¸U¹1º�»�»l¼E½(·D¾�½(¼E¿ÁÀ5½JÂ�Ã�ÄfÅÇÆÉÈ`ÅfÊËÅfÄf¼E¿HÌDÍ�Î¢Ï�Â�Ã�ÐÑ¾p½(¼E¿ÓÒ3Ô*Õ�Ö(×!È}ØEØgÆJÙEÙfÚcÛEÛYÜ?Ö�Ý�Þ*Ü?½(¼�ß1ÅfÄÇ·�àá Ò3âtÜ.ãEÔ<â�ä�ÆÉÖ�Ý�Ì�ÖÉäå ÀOÈ<Æ�Ì�Í�Îæ Ò3âtÜ.ãEÔ<â�ä�ÆÉÖ�Ý�Ì�ÖÉä



� �����D���	�D�	��� �������	
��:
 ����
��c���

��� �&�	� � ���������(�O� Q!Zrbd]vw ��\^wv�$\^�^Qtucj$wOZfbgi[]On¦bd\^]}s`Q!ZgZr]?Zds`Q,�$\��5\Rq?j$]vi:qvigj^�$ig\^PRP�Q!i:s`Q!ZÑucj$P,�
q3j^i[b[Q!PRQ�w#bgZUigX!\^ucb[np�(Z��,�Ç�8\l]`bgj^ign�Z[Q	��\�ucj^w?uc]vigi[Q!wOucQ$¡<�pQ&ZUX��^X!wvQ�PRQ!w$b�Z�s`n�
.]OZ[X!Z�Q�btsvXc¨Owvnpb�qv��]OZ[npQ!]vigZ
qOi[n�PRn¦bgnp�$Q!Z:q3Q�igPRQcb[bg\lw#b�s
� j$�`b[Q!wvn�id]vw©ucj^w#bgi��$�pQ�¨Ow*Zr]viÑ��� Qc_`X&uc]`bgnpj$w s`Q!Zdqvigj^�^i�\lPRPRQ!Z:i[X&\^uEbgn¦�(Z!�:�Ç�
Q&ZfbY]`bgnp��n�ZrX�\^]abgig\��$Q�i�Z¤s�� ]vwOQ�«dh��E¡vwOj^PRPRX�Q �<� ¡��#]vn�P£\^Z��#]vQÑ��Q!Z:npPRqv��X�PRQ�w#b�\5b[n�j^w?ZMQc_`n�Zrbg\^w#b[Q!Z!�
� �O�&� ° ��� � ��� h�igj^�$ig\^P�P£\lb[n�j^w§igX!\$uEb[n��^Q$¡`h�\^ig\^�p��X���n�ZrPRQ^¡?³¢j$wOuc]Oi[igQ�wOu�Q^¡v�$\���\



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

� � 
	�D��� � ��! ���c�,


�������(�O�
" |$#vn�Z�\t�$\���\l�J�?\^Z[Q!st��\lwv�$]O\l�$Q ��j$i�qvi[j$�^i�\lPRPRnpwO�digQ!\^ucb[n��^Q¤�?Q!LO\��@npj$igZ!����b�n�Z�uc��j$Z[Q���e�igQ���\5b[Q&s
bgj&%@]v�$\^iE³¢]O�?Q&Z " �$#¢\^wOs n�Z�\$uEb[]?\l���pe \ s`Q&Z[u�Q�wOsO\lw#btjl�Mn¦b&�§KMLvQ§\ln�P jl�¤b[LOn�Ztq?\lq3Q�itn�Z�b[jos`Q&Z[u�i[n��?Q
LOj5 Hb[jR]OZ[Q ���D�D���?� �

KMLvQMigQ!\$uEb[n��^QM\lqOqvi[j#\^u�L�qOi[j$q?j#ZrQ&ZD\('OQ�_@n��v��QMqO\li�\^s`n��^P ��j$i�qvi[j$�^i�\lPRPRnpwO�:i[Q&\^ucb[n��^QMZre`Zrb[Q�P£Z " ) #J¡
Q&Zrq3Q!u�n�\^�p��e b[LOj$Z[Q� YLOn�u�L \ligQ�sve#w?\lPRn�u�*ÉbgLO\5b�n�Z!¡<b[LvQRw@]vP,�?Q!itjl�¤u�j^PRq3j^wvQ!w$b�Z�\lwOs b[LvQ!npi�u�j^wvwOQ!uE�
bgnpj$wOZau!\lw u�L?\lwv�$Q}s`]vignpwv� Qc_`Q!u�]`b[n�j^w,+E� VYQ&\^ucb[n��^Q}qvigj^�$ig\^PRP�n�wv� qvigj5�@n�svQ!Z£qvigj^�$ig\^PRP�Q!igZR Ynpb[L
u�j^wOu�]vigi[Q!wOuce$¡?�vigj$\$svu�\$ZfbÑQ��^Q!w#bgZ!¡.\^wOs Z[Q��$Q�i�\l�Dqvi[n�PRn¦bgnp�$Q!Zd��j^i��$\^npwOnpwv�a¨OwvQRucj$w$bgi[j$��j5�$Q�idigQ!\$uEbgnp�$Q
qOi[j$�^i�\lP£Z�Qc_`Q!u�]`b[n�j^wOZ!��«¤b8b[LvQd�O\^Z[n�Z�j^�<i[Q&\^uEbgnp�$QMqvi[j$�^i�\lPRPRnpwO�Ñn�Z�bgLvQ:wvj^b[n�j^wRjl��\�igQ!\^ucb[n�j^w.-�i[Q&\^uE�
bgnp�$Qdqvigj^�$ig\^P£Z�\ligQdigQ!\^ucb[n�wv��b[j�\^ucb[n���\lb[n�j^wOZ¢n�Z[Z[]vQ!s£��i[j$P bgLvQÑQ�_@b[Q�igwO\^�O ¤j^ig��s<��h�igj^�$ig\^P igQ!\^ucb[n�j^wOZ
\^i[Q�jl�ÉbgQ�w u�\^�p��Q!s/��
102�3�	
��40E�,KMLvQ�bf ¤jaP£\ln�w*wOjlb[n�j^w?ZU\^i[Q�igQ!\^ucb[n��^Q,npwOZrb[ig]Oucb[n�j^wOZ� YLvj#ZrQRZ[Q�P£\lw#b[n�u�Z
igQc��Q!i bgj,n�wOZrbg\^w$b�Z�¡`\^wOs§igQ!\$uEb[n��^QdPR\$u�Lvn�wvQ!Z¢ YLvj$Z[QUqv]vigq?j#ZrQÑn�Z¢b[j�Qc_`Q&uc]`bgQÑigQ!\$uEb[n��^QdnpwOZrb[ig]Oucb[n�j^wOZ¤n�w
\^w�Q!w@�#n�igj^wvPRQ�w#bYP£\^s`Q�j^�Dn�wOZfb�\lw#bg\^wvQ�j$]OZ[�pe§�Oi[j#\^svu!\^Zrb¢Q��$Q�w#bgZ!�
5M\^Z[n�u�\l����e^¡`qvigj^�$ig\^P�PRn�wv�	 Ynpb[L ���������?� PRQ&\lwOZ6-

7  Yi[npb[n�wv�£\8��9:��;<�=��>$9?��
102�=�2��;@�=����
?¡` YLvn�u�Los`Q&Z[u�i[n��3Q!ZY\lw \lqOqv�pn�u�\lb[n�j^w�qvigj^�^i�\lP8A

7 s`Q!u���\^i[n�wv�£\���9:��;<�4��>�9?�B�C;2����
,9�¡vb[jRig]vw�b[LvQtqOi[j$�^i�\lP8A

7 s`igj^qvqvn�wv��b[LOQtqvi[j$�^i�\lP n�w$bgjRb[LvQtP£\$u�LvnpwOQ�A

7 i[]Owvwvn�wv��b[LvQ£P£\^u�LOnpwvQCA<b[LOn�Ztn�Z�]OZ[]O\l����e}q?Q!ir��j$i[PRQ&s}]OZ[npwO� \�wvj$w}bgQ�igP�n�wO\lb[n�wv� �pj@j^q�¡� YLvn�u�L
uce`uc��n�u�\l����e§P£\l¬^Q&Z¢b[LvQtP£\^u�LOnpwvQt\^wOs�b[LvQtqvigj^�$ig\^PD��9:��;<�1�

h�igj^�$ig\^PRP�n�wv� n�w ���D�D���?� L?\^Z�\}sve#w?\lPRn�u£\$Zrq3Q!ucb6-�P£\^u�Lvn�wvQ£qvigj^�$ig\^PRZtu!\lw �3Q�\l]O�^PRQ�w#b[Q&s
�@e©wvQ�  igQ!\$uEbgnp�$Q£npwOZrb[ig]Oucb[n�j^wOZ,\^svs`Q&s s`]vign�wv�}P£\^u�Lvn�wvQ§Q�_`Q!uc]vb[n�j^w��FEdQ�  n�wOZrb[ig]OuEbgnpj$wOZ	s`igj^qOq?Q&s
n�w#b[ja\RP£\$u�LvnpwOQ	s`j§wvj^bdLO\��$Q�b[j§ M\lnpb:��j^i:b[LvQ	b[Q�igPRnpw?\5b[n�j^woj^��b[LvQ	\$uEbg]O\l�Dqvi[j$�^i�\lP ¡`�v]`b�\ligQti[]Ow
;:�	
,;<���2��9@
G�4HJId Ynpb[L n¦b&�

���������?� u�j^wOu�]vi[igQ�w#b�i[Q&\^uEbgnp�$Q§n�wOZfbgi[]?uEb[n�j^w?Z�u!\lwÁu�j^PRP	]Owvn�u!\5bgQa]OZ[npwO�LK@���M��N�;:��0:��9@>�9@
G��0tbgLO\5b
\^i[QYqOi[j`ucQ&Z[Z[Q!s��@e	igQ!\$uEbgnp�$QYPR\$u�Lvn�wvQ!Z!�O5¤igj$\$svu�\$Zfbgnpwv�Un�Z \tq3j5 ¢Q!ir��]O�O\lwOs���]O�p��eRP�j`s`]O��\^i8PRQ!\lw?Z���j^i
u�j^PRP	]Owvn�u!\5bgnpj$w�\^wOs,Z[e@wOu�Lvigj^wvnQP!\lb[n�j^w�j^�.u�j^wOu�]vigi[Q!w$b�ucj$PRq?j$wvQ�w#bgZ!�R5¢igj$\$svu�\$ZfbgnpwO�dn�w �������(�O� LO\^Z
\�Zrq3Q!u�n�\^��u�j^LvQ!i[Q!wOuce�qvigj^q3Q�i[bfeS-Msv]vi[n�wv��\§P£\^u�Lvn�wvQ,i[Q&\^uEbgnpj$w�¡?b[LvQ�Z[\^P�Q,Q��$Q�w#bUu!\lwvwvj^bÑ�3Q	bgQ!Zrb[Q&s
�3jlbgL qvi[Q&ZrQ!w#bY\^wOs�\l�OZ[Q�w#b!¡`Q!�^Q!w��@e£bf ¤j£s`n�Zrb[n�wOucbducj^w?uc]vigi[Q!w#bMn�wOZrb[ig]OuEbgnpj$wOZ!�

���������?� s`Q�¨OwvQ&Z	qvign�P�npb[n��^Q ucj$wOZrb[ig]OuEb�Z,\^�p��j5 YnpwO�o��j^iRucj`s`QT*�igQ!\^ucb[n��^Q�npwOZrb[ig]Oucb[n�j^wG+�P�n��^i�\5bgnpj$w
j5�$Q�i¤b[LOQUwOQcbf ¤j^ig¬3�

���������?� n�Z¤qv]vigQ��$\��5\v����b¤n�Z¤qvi[j5�@n�s`Q!s§ Yn¦bgL�\lw�«dh��¢wO\lPRQ&s �<� �VUÑZrn�wv� �<� ¡`qOi[j$�^i�\lPRPRQ�i�Z8u�\^w
svQc¨OwvQMigQ!\$uEb[n��^Q¤n�wOZfbgi[]?uEb[n�j^w?Z�\^wOs,i[Q&\^uEbgnp�$Q¢P£\$u�LvnpwOQ!Z!¡l\lwOs,LO\��^Q¤q3j$ZgZrn��vn��pnpbfetb[jUig]vw	bgLvQ�P � ���D�D���?�
n�Z�\oqOi[j$�^i�\lPRPRnpwv����\lwv�$]O\l�$Q^¡DsvQc¨Owvn�wv�}u�j^wOZrb[ig]OuEb�Z���j^i	i[Q&\^uEbgnp�$Q£qvigj^�^i�\lPRPRn�wv�O�§��b�u�\lw \^��Z[jo�?Q
Z[Q�Q!w§\^Z¢\,�$\���\�qOi[j$�^i�\lPRPRnpwv�U��i�\lPRQ� ¤j^ig¬.�XWOi[j$P bgLvn�Z¢��\^Zrb¢q3j^n�w$b¤jl�<�@npQ! t¡ �������(�O� qvigj5�@n�svQ!Z �$\��5\
qOi[j$�^i�\lPRPRQ�i�Z� Yn¦bgL�\^wa\l�pb[Q!i[wO\lb[n��^Qdb[j�bgLvQ�Zfb�\lwOsv\^igs£b[LvigQ!\$s`npwO�	PRQ!u�LO\^wvn�ZrP ��KMLvQU�?Q!wvQc¨vbMn�Z bgLO\5b
�������(�O� �$np�$Q!Z�Zrj$�p]vb[n�j^wOZ�b[j�Zrj$PRQ  ¤Q����¦��¬@wvj5 Yw�qvigj^�v��Q�P£ZDjl�3�$\��5\YbgLvi[Q&\^svZY*(Z[Q�Q " Z #`��j^i�\ÑsvQ!Zgucignpq`bgnpj$w
j^��bgLvQ!Z[Qtqvigj^�v��Q�P£Z:+E�

ÌDÌ Ã�[vÚ@\2]@^



y � �	��0:0:��
S�������?���6�	��N��
	,��0:��
G�

KMLvQ§Zrb[ig]Oucb[]vigQ,j^�¢bgLvQRqO\lq3Q�itn�Zt\^ZU��j$�p��j5 :Z6- W�n�igZrb!¡�ZrQ&uEb[n�j^w {��^n��^Q!Z�\^w*j5�$Q�ig�#n�Q�  jl� �������(�O� ¡
svQ!Zgucignp�vn�wv� npbgZ�P£\ln�w u�LO\li�\^ucb[Q�ign�Zfbgn�u!Z��RKMLvQ�w�¡�b[LOQ§«dh��U��j^itqOi[j$�^i�\lPRPRnpwv��n�Z��^n��^Q�w©n�w Z[Q!ucb[n�j^w �v�
W�n�wO\l����e^¡5j^wOQ¢ucj$wOZ[n�s`Q!igZDn�w,Z[Q!uEbgnpj$w�y�ZrQ!�^Q�i�\l�$npPRq3j^i[bg\^w$b�Zrq3Q!u�n¦¨3u q3j^n�w#bgZ�jl� �������(�O� qOi[j$�^i�\lPRPRnpwv�?�

� ����
��c���
��� �Y���§� �¤�

KMLOn�Z8Z[Q!ucb[n�j^wRn�w$bgi[j`s`]?ucQ!Z�igQ!\$uEbgnp�$Q¤n�wOZrb[ig]OuEbgnpj$wOZ!¡li[Q&\^ucb[n��^QMP£\^u�Lvn�wvQ!Z!¡^\^wOs�Q��^Q!w#bgZ!¡$\lw?s,npb ucj$wOZ[n�s`Q!igZ
Z[Q��$Q�i�\l��igQ���\5b[Q&s©q?j$npw#bgZ!¡DZ[]Ou�L \^Ztu�j^wOu�]vigi[Q!wOuce \^wOs©PRnp�$ig\lb[n�j^w�� W�n�wO\l���pe$¡�npb,s`n�Z[u�]OZgZUb[LvQ§igQ���\5bgnpj$w
 Ynpb[L}�$\��5\�bgLvi[Q&\^svZ!�

����� �����������! "�$#&%('&�*),+-�����/.0%('
V:Q!\^ucb[n��^Q�n�wOZrb[ig]OuEbgnpj$wOZd\^i[Q,Zfb�\5b[Q��J�?\^Z[Q!s Zfb�\5bgQ�PRQ�w#bgZ!¡3i[]vw *�j^wOQ	\l��Zrj�Z[\�e`Z!¡O��;<�=��>$�	�39:N<+d�@e�igQ!\$uEbgnp�$Q
P£\$u�LvnpwOQ!Z!�R%@j$PRQUu�e@u��pn�uÑnpwOZrb[ig]Oucb[n�j^wOZ¤\ligQdwvQ!�^Q!i¢Q!wOs`n�wv��\$ucigj$ZgZ8n�wOZrbg\lw#b�Z�¡@ YLvn��pQUjlbgLvQ�i�Z¤\ligQdigQ!\^u�Lv�
n�wv� \}¨?wO\l�YZrbg\5bgQ�\l�Éb[Q!iRZ[Q��$Q�i�\l�M\^ucb[n���\lb[n�j^wOZ6A n�w b[Lvn�Z£u�\$ZrQ$¡�j^wvQ Z[\�e`Z	b[LO\lbRb[LvQ!e \ligQ ;:���(1GHQ9@� 9@HJI
� 9<�2�
��
S��� 9 Nl� 5¢Q&u�\^]OZrQ,Zfb�\5b[Q&Z�\ligQ�Q�P,�v�?Q&s`Q!s npw b[LvQ!P ¡<i[Q&\^uEbgnp�$Q�n�wOZfbgi[]?uEb[n�j^w?ZÑ\^i[Q,wvjlbUi[Q!Q�w#b[i�\lw#b6-
bgLvQ�e�P	]OZrbY�?Q�u�j^qvn�Q!s�¡`npw j^i�s`Q!i¢bgj£�^Q�bMwOQ�  Qc_`Q!u�]`b[n�j^w�npw?Zfb�\lwOu�Q!Z!�

VYQ&\^ucb[n��^QUnpwOZrb[ig]Oucb[n�j^wOZ¤\ligQUu�j^PRq3j$Z[Q!sR��igj^P \�ZrP£\^�p�.ZrQ�bYjl���O\$Zrn�udu�j^wOZrb[ig]Oucb[j^i�Z!�OWOj^i¤Qc_v\lPRqv��Q^¡
bgLvQ,u�j^wOZrb[ig]Oucb[j^i32*4&5�qv]`b�ZÑbf ¢j§igQ!\$uEbgnp�$Q�npw?Zfbgi[]Oucb[n�j^wOZU« \^wOs&5 n�w Z[Q �#]vQ�w?ucQ�-:« n�ZÑQc_`Q&uc]`bgQ!s}]Oq
bgj�u�j^PRqv��Qcb[Q	b[Q!i[PRn�wO\5bgnpj$w/*�igQ�PRQ�P,�?Q!idbgLO\5bUn¦b�P£\�e�bg\l¬$Q	Z[Q��^Q!ig\^��P£\^u�LOnpwvQ	i[Q&\^uEbgnpj$wOZ:+E¡.\lwOs bgLvQ�w
5Hn�ZYQ�_`Q!uc]vb[Q!s���KMLOQ�\^ZgZrj`ucn�\5bgQ!s�Zfb�\5b[Q�j^��2*465RQ�wOu�j`s`Q!Z¤bgQ�igP�n�wO\lb[n�j^w�jl��b[LvQ�¨Oi�ZrbYu�j^PRq3j^wvQ!w$bM-�b[LvQ
Zrbg\lb[Q£u�LO\^wv�^Q&ZÑ YLOQ�w*b[LvQR¨Oi�Zrbtu�j^PRq3j^wvQ!w$b�u�j^PRqv��Qcb[Q!�pe}b[Q�igPRnpw?\5b[Q&Z<A�b[LvQ!w�¡���j$�p��j5 Yn�wv� Qc_`Q!u�]`b[n�j^wOZ
svnpigQ!ucb[��e§�^j�b[j�bgLvQ�ZrQ&ucj$wOs�u�j^PRq3j^wvQ!w$b&¡` Yn¦bgLvj^]vbducj^w?Zrn�s`Q�ign�wv�	bgLvQ�¨Oi�Zfb:j$wvQ^�

VYQ&\^ucb[n��^Qan�wOZrb[ig]OuEbgnpj$wOZ	\^i[Q��^\��5\oj$�`kfQ!ucbgZ�n�PRqv��Q�PRQ�w#b[n�wv�*b[LvQ87*9;:&<*9�=?> npw#bgQ�i[�(\^ucQ$�*KMLvQ!e \ligQ
�O]vnp�pb:]OZ[npwO�RZrbg\lb[n�uUP�Q�b[Lvj`svZ:jl��u���\$Z[Z �<�A@ �VWOj^iYQ�_`\^PRqv�pQ$¡@b[j£s`Q�¨OwvQ�b[LOQ�ZrQ �$]OQ�wOu�QÑj^�Dbf ¤j,igQ!\$uEbgnp�$Q
n�wOZrb[ig]OuEbgnpj$w�«	¡�5U¡vj^wOQU Yignpb[Q!Z6-

BDCFEHGDCJI/KMLONQPSRHC�TVUDWYX*Z\[;]V^?_a`
%@e@w#bg\l_R��j^iMucj^w?Zfbgi[]Oucb[j$igZ n�Z¢�^Q!i[e��O\^Z[n�u	A#��j^i¤Qc_v\lPRqv��Q^¡#bgj	qv]`b¤b[LOi[Q!Qdn�wOZfbgi[]?uEb[n�j^w?Z¢«	¡�5U¡`\lw?s�³

n�w ZrQ �$]OQ�wOu�Qdn�ZMwvjlbYs`n�i[Q&uEb[��e§q3j$ZgZrn��v��QÑ Ynpb[L�j^wOQÑ]vwOn �#]vQ�u�\^�p�<j^��b[LvQQ2*465Rucj^w?Zfbgi[]Oucb[j$i!¡# YLvn�u�L�P,]OZfb
�3Q�u�\^�p��Q!sabf Yn�ucQ�-

BDCFEHGDCJI/K�LFbcP8RHC�TVUDWYX*Z\[;]dRHC�TVUDWYX*Z\^;]\e�_D_a`
KMLvn�Z£��Q!\$svZ�b[j \gf�n�Zrqv�J��np¬$Q qvi[j$�^i�\lPRPRnpwO�*Zrbfe#��Q^¡¢ Yn¦bgLª\*��jlb§j^�ÑqO\^i[Q!w#b[LvQ&Zrn�Z�¡¢ YLvn�u�LÓu!\lw¥�?Q

i�\5bgLvQ�i£�3j^ign�wv�  YLvQ�wª Yignpb[n�wv� ��\^i[�$Qc�ÇZrnQP�Q&s igQ!\$uEb[n��^Q �3Q�LO\��@n�j^i�Z�� K�j \��$j^n�s bgLvn�Zaqvigj^�v��Q�P ¡MPRj^igQ
u�j^wOu�n�Z[Q	Z[e@w$b�\5_ LO\��^Q	�?Q!Q�w}qvigj^q3j$Z[Q!s�¡O YLvn�u�L}Q��$Q�w#b[]?\l���pe�b[i�\lwOZ[��\5b[Q	npw#b[j ���D�D���?� qvi[j$�^i�\lP£Z6Avb[LOn�Z
q3j^n�w#bY Ynp�����3Q�s`n�Zguc]?Z[Z[Q!s���\lb[Q!i!�

«dP�j$wv��b[LvQtigQ!\$uEbgnp�$QÑn�wOZrb[ig]OuEbgnpj$wOZY\ligQdbgLvQtj^wOQ!Z!¡vu�\l����Q!s ��� ���
0�¡`]?ZrQ&sabgjRnpw#b[Q!ir�(\$ucQU Yn¦bgL}�^\��5\v�
5M\$Zrn�u�\^�p��e^¡�\lw \lb[j^P Qc_`Q&uc]`bgQ!Z	\^w \^ucb[n�j^w  YLvn�u�L q?j#Z[Z[n��v�pe©q3Q�i[��j^igPRZ	Zrj$P�Qanpw#b[Q!ig\$uEbgnpj$w  Yn¦bgL b[LvQ
h È`¼t¹1¶Ë¿Y»�ÊË¶ ¾jicÏ#¼EÃ�ÅUÂ�ÊË¹1¼�ÄrÂ�ÊËÊË¹0k�Äf¼EÃ�¹(·J½(º�ÄÇ·1¼E½1¹dlÑ·1¸�Å:¹1·JÂg·J¶ËÄd¿YÅÇ·J¸&¼!Ð�¹¢¼�¾�m*n(o�¸�¶ËÄJ¸RÄrÂ�ÊËÊ.Äf¼EÃ�¹1·1½1º&Äf·1¼E½(¹d¼�¾pm*q;r;sutAn

ÄrÊ Â�¹1¹JÅf¹wv

Ö�Ý�Ì�ÖÉä



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

�$\��5\	Q!w@�#n�igj^wvPRQ�w#b&�8KMLvQt\^uEbgnpj$w n�ZMQ�_@Q&uc]`bgQ!s�j^w?ucQt\lwOs�bgLvQ�\5bgj^P n�PRP�Q&s`n�\5b[Q!�peab[Q!i[PRn�wO\5bgQ!ZY\5�ÉbgQ�i
¨?igZrbUigQ!\$uEbgnpj$w�����_`Q!uc]vb[n�j^w j^�¢\lw©\5bgj^P n�Z �	�3�	�
��;<-Ñj$wOucQRZrbg\li[b[Q&s<¡.Qc_`Q!u�]`b[n�j^w*jl�¢\^w \5bgj^P \^�p M\�e`Z
bgQ�igPRnpwO\lb[Q&ZM Yn¦bgLvj^]`bd\^w@e§npw#bgQ�i[��Q�igQ�wOu�QÑ Ynpb[L jlbgLvQ�i:\lb[j$PRZ!�

~ÑwvQ,Zrq3Q!u�n�\^��\$uEb[n�j^w n�Z-7*9������3¡?s`Qc¨OwOQ!s ��j$idqvignpw#bgnpwv�aqv]vigq?j#ZrQ&Z<A?n¦bUn�ZdPR\^npwO�pe ]OZ[Q!s���j$i:b[i�\^u�npwO�
Q�_`Q!uc]vb[n�j^w \lwOs npb	 Yn��p�¢�?Qa�^Q�ige ]?ZrQ���]v� n�w b[Lvn�Z�qOi[Q&ZrQ!w$b�\5bgnpj$w*bgj}�^Q�b�j^�OZ[Q�ig�5\l�v��Q£�3Q�LO\��@n�j^i�Z���Wvj^i
Q�_v\lPRqv��Q^¡@b[jRqvign�w$b
	�� 4�
�
6:���� :&9�
������E¡$j$wvQ� Yi[npb[Q&ZYnpw ���D�D���?� -

RHC�T [��FE!K,Z��FW��MBDC! "�#�*Z%$'&FW#(�(DE6])� EHC*(�+-,'$Y_D_a`

����� �����������! "�/. ����0(��%-�p'
KD ¤jRu�j^wOZrb[ig]Oucb[j^i�ZM\ligQ�qvi[j5�@n�s`Q!s��@e �<� b[j£�v]vn���s�P£\$u�LvnpwOQ!Z6-02�12��354�=-3!�6��� 4	\^wOs87�� 2912�:354�=�3!����� 4
 YLOn�u�L��?j^b[L n�P�qO�pQ!P�Q!w#bgZYn�w#b[Q�i[�(\^u�Q;4�=�3!�6��� 4?�DKMLOQ�bf ¢j�¬@npwOsOZMjl��PR\$u�Lvn�wvQ!ZMP£\ln�wv��eas`n 
3Q!igZMn�w�b[LvQ
 M\�e b[LOQ�e \^i[Q�]OZ[Q!s*npw©P	]v�pb[npb[LOi[Q&\^s`Q&s*u�j^w#b[Q�_#b�Z<A�b[Lvn�Z�q3j^n�w$bt Yn��p� �?Q£s`n�Z[u�]OZgZrQ&s ��\5bgQ�i&¡<npw ZrQ&uEbgnpj$w
y?� <�A3��j^iÑb[LvQ�PRj^PRQ�w#b!¡.��Qcb�]OZUucj^w?Zrn�s`Q�iÑb[L?\5bUb[LvQ!i[Q,n�ZÑwvj s`n�
.Q�igQ�w?ucQ!ZÑ�3Qcbf ¤Q�Q�w*Zre@wOu�Lvigj^wOn P!Q!so\lw?s
]OwOZre@wOu�LOi[j$wvn P!Q!saPR\$u�Lvn�wvQ!Z!�

« i[Q&\^uEbgnp�$Qonpw?Zfbgi[]Oucb[n�j^wªu�\^wª�?Q*�^n��^Q!w¥\lb�ucj$wOZrb[ig]OuEbgnpj$w.Ad YLvQ!wªn¦b�n�Z§b[LvQ©u�\$ZrQ$¡¤npba�3Q!u�j^PRQ!Z
bgLvQon�wvn¦bgn�\^�:qvigj^�$ig\^P j^�ÑbgLvQoP£\^u�Lvn�wvQ$�¥V:Q!\^ucb[n�j^wOZRj^�ÑigQ!\$uEb[n��^Q P£\^u�LOnpwvQ&Z *�j^�Éb[Q�wªZ[npPRqv��eÁu!\l���pQ&s
	rP£\^u�Lvn�wvQ#��¡#��j^i:Z[Lvj$irb2+¢\^i[Q�j$�`bg\^npwvQ&sa]?Zrn�wv��b[LvQ 9�4*=�35�£P�Q�b[Lvj`s�jl��npw#bgQ�i[�(\^ucQ=4�=�3!����� 4?�

~ÑwvQ�u!\lw�wvj5  �$np�$Q!ZM\�PRnpwvn�P£\l��n�Zrb:Qc_v\^P�qO�pQ�jl��Qc_`Q&uc]`b�\l�v��Q �����D���O� ucj`s`QC-
 �K L EHC��?>�@��5 wEHC�TBA6`
 �K L EHC��?>�@��5 wEHC�TVWDC��JW��#+JWD+�TBA6`
L�@�E�(� �FGFD(YI*H�HJIFW#(�(DELK EHC*(�+
M

L�@�E�(� �FGHL�JID�! �F8NFE� %+ K?I� "�;ZdUD�DC! "�JG-OQPMIYCDG�HF_ M
RFI*FS&5 "�FW K?I*FS&5 "�FW P RHC�TVUDTD��FSRFI*FS&5 "�FW6Z�RHC�T [��FE!K�Z��FW�� BDC! "�#�*Z%$'&FW#(�(DE6])� EHC*(�+-,'$Y_D_D_a`
UFEHC Z" "�#�V P�W*`� JX8Y*`� %Z�Z?_ M

UDT�HL�JW/K T\EL@#��T LJC! "�#�*Z%$D "��HL�JI��#�[$"Z! %Z5$]\^$Y_a`
K?I*FS&5 "�FW;T CJWDI*FL�*Z!_a`
UDT�HL�JW/K T\EL@#��T LJC! "�#�*(L�;Z%$�$Y_a`

_
_

_

W�n�igZrb!¡@bf ¤jRqO\^u�¬5\^�^Q!ZM\^i[QUnpPRq3j^i[b[Q&s -

7[`�a �6�a:&9.¡^bgj£�?Q�\^�v�pQUbgj£]OZrQtu���\$Z[Z[Q!Z�4�=�3��6��� 4?¡*2912��3!4�=�3!�6��� 4?¡�bO9.¡v\lwOs?c���:�>D�

7[`�a �6�a:&9ed!49f���4����;42�3¡���j^iY]OZ[n�wv�£\^uEbgnpj$w87*9������3�
KMLOQ�w�¡�\oZfb�\lwOsO\li�s©�$\��5\�u���\$Z[Z�n�Z�svQc¨OwvQ&s  Yn¦bgL \ > =���� PRQ�b[Lvj`s<��KMLvQ§�3j@sve jl�0> =g���*Zfb�\li[bgZ��@e
svQc¨Owvn�wv� \}i[Q&\^uEbgnp�$Q£P£\^u�Lvn�wvQ§ Ynpb[LÁ\^w npwOn¦bgn�\^� qvigj^�$ig\^P  YLvn�u�L qvignpw#bgZ,\oPRQ!ZgZ[\^�^Q$�8W�n�wO\l����e^¡�b[LvQ
igQ!\$uEbgnp�$QÑP£\^u�LOnpwvQ�n�Z:\^ucb[n��5\5b[Q&s��,bgnpPRQ!Z?*(\,b[i�\^u�Q�Z[Lvj5 :Z¢b[LOQ�ZrQ �$]OQ�wOu�QUj^��P£\$u�LvnpwOQUigQ!\$uEbgnpj$wOZ +c�

~ÑwvQtj$�`bg\^npw?Z bgLvQtj^]vb[qv]`bM-

ÌDÌ Ã�[vÚ@\2]@^



) � �	��0:0:��
S�������?���6�	��N��
	,��0:��
G�

 "��HL�JI��#�?W�\e&FW#(�(DE6] � EHC*(�+-,
 "��HL�JI��#� N�\
 "��HL�JI��#�8b�\
KMLvQdP�Q&Z[Zg\l�$QMn�Z�qOi[n�w#b[Q!s£\lb�b[LvQ:¨OigZrb n�wOZrbg\lw#b&¡lb[L?\5b n�Z8s`]vign�wv��b[LvQ:¨OigZrb8P£\^u�Lvn�wvQ:igQ!\$uEbgnpj$w��DKMLvQ

bf ¤jRwvQc_@b:igQ!\$uEb[n�j^w?Z¤\^i[Q�Q!P�qvbfe^¡O\$Z¤b[LvQtP£\^u�LOnpwvQ�qvigj^�$ig\^P n�Zducj^PRqv��QcbgQ���e£b[Q!i[PRn�wO\5bgQ!s \5bYbgLvQtQ�w?s
j^��¨Oi�Zrb:i[Q&\^uEbgnpj$w��

«dwÁjlbgLvQ�i, ¤\�e*b[j©s`Qc¨?wvQ§bgLvQ�qOi[Q!�#n�j^]?Z�P£\^u�Lvn�wvQ§ ¤j^]O��s �3Q§bgj*s`igj^q bgLvQ�qvi[j$�^i�\lP npw#b[j b[LvQ
P£\$u�LvnpwOQ^¡`]OZ[npwO�,bgLvQ =2���RP�Q�b[Lvj`s -

RFI*FS&5 "�FW K?I*FS&5 "�FW PSRHC�TVUDTD��FSRFI*FS&5 "�FW6Z!_a`
K?I*FS&5 "�FW;TVID+�+*Z�RHC�T [��FE!K,Z��FW�� BDC! "�#�*Z%$'&FW#(�(DE6])� EHC*(�+-,'$Y_D_D_a`

KMLOQUigQ!Z[]v�pb: ¢j$]v��sa�3QtQc_v\^ucb[��e£b[LOQ�Z[\^P�Qt\$Z¢qOi[Q!�#n�j^]?Zr��e^�
KMLvQ�29�;: � npwOZrb[ig]Oucb[n�j^w n�Z�bgLvQa�?\^Z[n�u£ M\�e*b[j s`Q!��\�e©Qc_`Q&uc]`bgnpj$w ��j^i,wvQc_@b,n�wOZrbg\^w$b&� ��_`Q&uc]`bgnpwv�

\S29�;: � b[Q!i[PRn�wO\5bgQ!ZUQc_`Q&uc]`bgnpj$wo��j^ituc]Oi[igQ�w#bÑn�wOZrbg\^w$bMA�Lvj5 ¤Q��$Q�i&¡?Q�_@Q&uc]`bgnpj$w n�ZUwvjlbtucj$P�qO�pQ�b[Q���e b[Q!ir�
PRn�wO\5bgQ!s \lb�b[LOn�Z�Zfb�\l�$Q^¡�\lwOs b[LvQ�2���: � n�wOZrb[ig]OuEbgnpj$w �?Q&ucj$P�Q&Z�bgLvQawOQ�  Zrbg\li[b[n�wv�}q3j^n�w#b	��j$i	wvQ�_#b
n�wOZrbg\^w$b&� KMLvQoZrbg\lb[Qo\^ZgZrj`u�n�\lb[Q!s b[j 29�;: � Q�w?ucj`s`Q!Z�Q!wOsÁj^�Uu�]vi[igQ�w#bRnpw?Zfb�\lw#b6-�n¦bau�L?\lwv�$Q!Z�\5bRb[LvQ
Q!wOs©jl�¤b[LvQR¨?igZrb�npw?Zfb�\lw#btjl�MQc_`Q!u�]`b[n�j^w�¡Dnpw?s`n�u!\5bgnpwv� bgLO\5b�n�wOZrb[ig]OuEbgnpj$w n�Ztu�j^PRqv��Qcb[Q!�pe b[Q!i[PRn�wO\5bgQ!s<�
V:]vwvwvn�wv�Rb[LOQUqOi[Q!�#n�j^]?ZMPR\$u�Lvn�wvQ� Yn¦bgL�qOi[j$�^i�\lP8-

RHC�TVUDWYX*Z�RHC�T [��FE!K,Z��FW�� BDC! "�#�*Z%$'&FW#(�(DE6] $Y_D_a]
RHC�TVUDWYX*Z�RHC�TVUD�FEwL;Z!_a]

RHC�T [��FE!K,Z��FW���BDC! "�#�*Z%$'� EHC*(�+-,'$Y_D_D_D_
 ¤j^]O��s�qvigj@sv]OucQC-

 "��HL�JI��#�?W�\e&FW#(�(DE6]
 "��HL�JI��#� N�\e� EHC*(�+-,
 "��HL�JI��#�8b�\

KMLOQ 29��: � n�wOZrb[ig]OuEbgnpj$w,Z[qv�pnpbgZDbgLvQ¢Q�_`Q!uc]vb[n�j^w	n�w�bf ¤jÑsvn�Zrb[n�wOuEb�n�wOZrbg\lw#b�Z<-g	�� 4�
�
6:��"�8n�ZDqOi[n�w#b[Q!s	s`]vignpwv�
bgLvQ�¨Oi�ZfbYj$wvQ^¡` YLvn���Q 	���:&9�
9��� �£n�ZYqvignpw#b[Q&s�sv]vi[n�wv��b[LOQ�ZrQ&ucj^w?saj$wvQ^�

����� ����%-��� �w� �!�	�

Ñigj^qvqvn�wv� \�qvi[j$�^i�\lP n�w$bgjo\aP£\^u�LOnpwvQ£u!\lw©j@u!uc]vit\lbt\^w@e b[n�P�Q$� Wvj^itQ�_v\lPRqv��Q^¡<j^wOQRu!\lw*b[ignp�$�^Q!i
bgLvQ§s`igj^qvqOnpwv� j^�M\^w*n�wOZrb[ig]OuEbgnpj$w©�@e}qOi[Q&Z[Z[npwO��j$w©\ �O]`brbgj^w s`n�Zrqv��\�e^Q&s j$w©ZgucigQ�Q!w.ADb[LvQR��j$�p��j5 YnpwO�
u�j`s`Q�n�Z:\£�$\��5\vS^��S�	[\^ucb[n�j^w��pn�Zrb[Q�wOQ�iS�db[j£q3Q�i[��j^igP b[LOn�Z6-

FD(YI*H�H��JCFEwL  �K L�(YW/K?W��#��H [�FL�! wEL��
! �HL�JW��FWYC
M

RFI*FS&5 "�FW K?I*FS&5 "�FW*`
BDCFEHGDCJI/K�LJCFEHGDCJI/K�`
L�@�E�(� �F��JCFEwL;Z�RFI*FS&5 "�FW K?I*FS&5 "�FW*]VBDCFEHGDCJI/K LJCFEHGDCJI/K&_ M

�D&5 �H6T K?I*FS&5 "�FW8P K?I*FS&5 "�FW*` �D&5 �H6T LJCFEHGDCJI/K PcLJCFEHGDCJI/K�`
_
L�@�E�(� �F NFE� %+ I*FL�! wEL�JBJWYC�UFEHC�K?WD+*Z\[�FL�! wEL����N W��#� W�_ M

K?I*FS&5 "�FW;TVID+�+*ZVLJCFEHGDCJI/K T FYEwL#T*Z!_J_a`
_

_

Ö�Ý�Ì�ÖÉä



�����������	�
����
���������������
������ |

KMLOQ?3A: � 1oPRQcb[LOj@s©j^� 7*9�:&<69�=?> qvi[j`s`]?ucQ!Z�wOQ�  ��i[Q&ZrL ucj$qvnpQ&Z�jl�¤i[Q&\^uEbgnp�$QRnpwOZrb[ig]Oucb[n�j^wOZ!�£KML#]?Z�¡�\
wOQ�  qOi[j$�^i�\lP n�ZYs`i[j$qvq3Q!s�Q!\$u�L§b[n�PRQ =�3!���a:��;7;4&9��;:&9O> 42�tn�ZYu�\^�p��Q!s<�
Edj5 t¡8LvQ�igQan�Z,b[LvQ ucj`s`Q���i�\l�^PRQ!w$b,b[j s`Qc¨?wvQ�\ �^i�\lqvLOn�u!\l� �O]`brbgj^w�¡¢ YLvn�u�L qvignpw#bgZ�\}PRQ&Z[Zg\l�$Q

 YLOQ�w�qvi[Q&Z[Z[Q!s.-
RFI*FS&5 "�FW K?I*FS&5 "�FW PSRHC�TVUDTD��FSRFI*FS&5 "�FW6Z!_a`
^D@#���FEL�GE�@#���FEL� P8�FW��8^D@#���FEL�;Z%$ LJCJW*H�H8&FWYCJW!$Y_a`
E�@#���FEL� TVID+�+D[�FL�! wEL��
! �HL�JW��FWYC*Z

�FW�� �JCFEwL;ZjK?I*FS&5 "�FW*]dRHC�T [��FE!K,Z��FW�� BDC! "�#�*Z%$'&FW#(�(DE6])� EHC*(�+-,��L�]$Y_D_D_D_a`
�JCJI/K?W8UDCJI/K?W P �FW����JCJI/K?W6Z!_a`
UDCJI/K?W;TVID+�+*Z�E�@#���FEL�O_a`

«dwÁn�PRq?j$irb�\lw#b	q3j^n�w$bRn�Z�bgLO\5bR Yn¦bgLvj^]vbRu�j^q@e@npwv�}b[LvQ�s`i[j$qvq3Q!s n�wOZrb[ig]OuEbgnpj$w npw PRQcb[LOj@s =�3!���a:����
7�4&9��;:A9a> 42�3¡3j$wv��e}b[LOQR¨OigZrb�qvigQ!ZgZt\^ucb[n�j^w  ¢j$]v��s*qOi[n�w#b	\ P�Q&Z[Zg\l�$Q^¡�\$Z�i[Q&\^ucb[n��^QRnpw?Zfbgi[]Oucb[n�j^wOZ	\ligQ
wOjlbMi[Q!Q�w#b[i�\lw#b6A@n�wOs`Q!Q!s<¡@bgj�s`igj^q�npw \,PR\$u�Lvn�wvQU\^w�n�wOZrb[ig]OuEbgnpj$wa YLvn�u�Lan�ZY\l��igQ!\^sve,bgQ�igPRnpwO\lb[Q&s<¡`LO\^Z
wOj�Q 
3Q&uEb&�

����� 	S 0��%0��'
�8�^Q�w#b§\ligQ wvj^wÓq3Q�i�Zrn�ZfbgQ�w#b§sv\5b�\© Yn¦bgL¥\©�vn�wO\^i[eÁZrbg\lb[]OZ 1,��9@0@9<
��dj^i&�CK20<9@
G�1¡¤q?j#Z[Z[n��v�pe u�LO\lwv�$npwO�
\lb,Q&\^u�L n�wOZfb�\lw#b!�©«:w Q!�^Q!w$b,�?Q&ucj^PRQ&Z	qvigQ!Z[Q�w#b,sv]vi[n�wv�*j^wvQ§n�wOZrbg\^w$bR\^Z,Zrj@j^w \^Z�npb,n�Z,�^Q�wOQ�i�\5b[Q&s
�@e \ qOi[j$�^i�\lP ucj$P�q3j^wOQ�w#b	s`]vignpwO��bgLvn�Ztnpw?Zfb�\lw#b!�a« Zrb[igj^wO��u�j^LvQ!i[Q!wOuce}qOi[j$q?Q!irbfe}LOj^��svZ<-�N	���2��
��
�	
,9?��
102� ��
���������9 0<�	�B9
9@>�9@
G��;:�	
�
,�	��K 9?�39@02�39:N ��0 1,��9@0@9<
�� K2I��	
,9�;:���(1��	
,9<
��Y�	
,N �$0?�CK20<9@
G��K@I
�	
,�	����9@�?;:���(11��
,9<
���
��Çw j^b[LvQ!iY ¢j$igsvZ6- 9@>�9<
��40 �	��9�K@���M��NC; ��02�1�

«  M\�e£b[jRn�PRqv�pQ!PRQ�w#bYb[LvQ�u�j^LvQ!i[Q!wOuce£qOi[j$q?Q!irbfe§j^� ���������?� PR\$u�Lvn�wvQ!ZMn�ZY\^Z¤��j$�p��j5 :Z<-

7 « wvQ�  ��

�$
,�	��
,Q!�^Q�w#bYZfb�\5bg]OZMn�ZMn�w#b[igj`s`]OucQ&s A@b[LOQUP£\$u�LvnpwOQU\$Z[Z[np�$wOZ¤n¦bMbgjR\^�p�<Q!�^Q!w$b�ZM\5bMb[LvQ
�?Q!�^n�wvwvn�wv�£jl��Q!\$u�L�n�wOZrbg\lw#b&�

7 KMLvQ�Zrbg\5bg]OZMjl��\lw�Q��$Q�w#bYn�Zdu�LO\lwv�$Q!s§b[j 1G��9@0<9@
G��\^ZYZ[j@j^w \^Z¤npb:n�ZY�$Q�wvQ!ig\lb[Q&s<�

7�� LvQ�w b[LvQ�P£\^u�Lvn�wvQ	svQcb[Q&uEb�ZdbgLO\5bUwvjawOQ� �Q��$Q�w#bUu!\lw}�3Q��^Q�wOQ�i�\5b[Q&s<¡Onpbtu�LO\lwv�$Q!Z:b[jT��K:0<9<
��
b[LvQ�Zrbg\lb[]OZ:jl��\^�p�<]Owv¬@wvj5 Yw�Q!�^Q!w$b�ZY\lwOs s`Q&ucn�s`Q!Z¤bgLvQtQ�w?s�j^��u�]vi[igQ�w#bYn�wOZfb�\lw#b!�

EdjlbgQ�b[LO\lbdQ�wOs�j^��n�wOZrbg\^w$bd\^wOs \l�OZ[Q�w?ucQtjl��Q��$Q�w#bgZd\ligQ�svQ!ucn�s`Q&s�b[j^�$QcbgLvQ�i&¡`npw bgLvQ	Zg\lPRQ�Zrb[Q�q Avb[LOn�Z
L?\^ZMn�P�q3j^i[bg\^w#bYu�j^wOZ[Q �#]vQ!wOucQ$¡` YLvn�u�L� Yn��p���?Q�s`n�Zguc]OZgZrQ&sa��\5bgQ�iYn�woZrQ&uEb[n�j^w�yO�Ë{`�

KMLvQ �<� «dh����^n��^Q&Z�ZrQ!�^Q�i�\l�# M\�e@ZDbgj�s`Q!\^�` Yn¦bgL�Q!�^Q!w$b�Z��D�Çw�b[LvQ:Z[npPRqv��Q!Zrb8j^wOQ^¡lQ!�^Q�w#b�Z�\^i[QMn�s`Q�w#bgn¦�
¨?Q!s§�@e£Zrb[ignpwv�#Z���WOj^i¤Qc_v\lPRqv��Q^¡#b[j��^Q!wvQ�i�\5bgQd\lw�Q��$Q�w#b¢wO\^PRQ!s84?¡@j^wOQd Yign¦bgQ!Z6-
bO9ed��;4]� 4&9�=9�;4�����4����
\^wOs bgja M\lnpbd��j^iÑn¦bM-�bO9ed c2� =g�!������4����#�¢�Çwob[LOn�ZU��\^Zrbdnpw?Zfbgi[]Oucb[n�j^w�¡<u�j^w#b[igj^�Dn�ZUZfbgj^qvq3Q!s} YLvnp��Q	Q!�^Q!w$b
4�n�ZUwvjlbt�$Q�wvQ!ig\lb[Q!s�¡.\^wOsobgLvQRnpw?Zfbgi[]Oucb[n�j^w*n�Z�ucj$PRqv�pQ�b[Q!�peobgQ�igPRnpwO\lb[Q&s} YLvQ!w 4 �3Q!u�j^PRQ!ZUqvigQ!Z[Q�w#b!�
KMLOQ^c2��=g�!�£n�wOZfbgi[]?uEb[n�j^woL?\^Z:\^w \$Z[Z[j`ucn�\5bgQ!s�Zfb�\5b[Q	 YLvn�u�L}u�j`s`Q!ZM��j$iYb[Q!i[PRn�wO\5bgnpj$w�¡vbgLO\5b:n�Z!¡v��j^idb[LvQ
\� M\lnpb[Q&s§Q!�^Q�w#bY�^Q!wvQ�i�\5bgnpj$w��

KMLvQ���j$�p��j5 Yn�wv��u�j`s`Qtnp����]OZfbgig\lb[Q&ZMQ��^Q!w#bM�Oi[j#\^svu!\^Zrb[n�wv��-
^D@#���FEL�GE�@#���FEL�ON P��FW�� ^D@#���FEL�;Z%$/I*F�FS@wK�@�(YID�JW!$Y_a`
E�@#���FEL�ONATVID+�+D[�FL�! wEL��
! �HL�JW��FWDC*Z�� W�� �JCFEwL;ZjK?I*FS&5 "�FW*]

RHC�TVUDWYX*Z�RHC�T [D�FI� %�*Z%$/WDNJW��#�5$D_a]dRHC T [�� E!K,Z���W�� BDC! "�#�*Z%$'&FW#(�(DE6])� EHC*(�+-,��L�]$Y_D_D_D_D_a`

ÌDÌ Ã�[vÚ@\2]@^



Z � �	��0:0:��
S�������?���6�	��N��
	,��0:��
G�

^D@#���FEL�GE�@#���FEL�Fb P��FW�� ^D@#���FEL�;Z%$"U*(L@�HS&]$Y_a`
E�@#���FEL�Fb;TVID+�+D[�FL�! wEL��
! �HL�JW��FWDC*Z�� W�� �JCFEwL;ZjK?I*FS&5 "�FW*]dRHC�T��JW��FWYCJID�FW6Z%$wWDNJW��*�5$Y_J_D_a`

%`jO¡v\�wvQ�  ucj$q@e§jl�Y-
RHC�TVUDWYX*Z�RHC�T [D�FI� %�*Z%$/WDNJW��#�5$Y_a]�RHC�TV[��FE!K�Z��FWD� BDC! "�#�*Z%$'&FW#(�(DE6];� EHC*(�+-,'$Y_D_D_

n�ZYs`igj^qvq3Q!s�n�w$bgj�b[LvQ�P£\^u�Lvn�wvQ�Q!\$u�LabgnpPRQUb[LOQ�¨OigZrbY�v]`b[b[j^w n�ZMqvigQ!ZgZrQ&s<� � LvQ�w�b[LvQ�Z[Q!u�j^wOsa�v]`b[b[j^w
n�Z£qvigQ!ZgZ[Q!s<¡Y\ wvQ!  �;4�� 4&9;=9��4©n�wOZfbgi[]?uEb[n�j^w¥n�Zas`igj^qOq?Q&s n�w#b[j bgLvQ}P£\^u�LOnpwvQ$¡M YLvn�u�L¥bgi[n��^�$Q�i�Z�b[LvQ
qOi[Q!�#n�j^]?Zr��e�s`igj^qOq?Q&s  ¤\^n¦bgnpwv�anpwOZrb[ig]Oucb[n�j^wOZ!�:KMLvQ	�Oi[j#\^svu!\^Zrb:qvi[j$q?Q!irbfe�jl�8Q!�^Q�w#b�Z:n�wOZr]Oi[Q&ZMb[LO\lbU\^�p�
 M\lnpb[n�wv�©npw?Zfbgi[]Oucb[n�j^wOZR\^i[Q�b[ignp�$�^Q!i[Q&s n�wÁbgLvQoZ[\^P�Q�n�wOZfb�\lw#b6-o\$uEb[]?\l���pe$¡�b[LvQoP£\$u�LvnpwOQ�qvigj^�$ig\^P�n�Z
Q!PRq`bfea\5�ÉbgQ�i:qOi[Q&Z[Z[npwO�	bgLvQ�ZrQ&ucj$wOsa�O]`brbgj^w��

����� � .0%-� +-)�)��p%(� �
�������(�O� j5 YwOZD\du�j^wOu�]vi[igQ�w?uceÑu�j^wOZrb[ig]Oucb[j^i&¡&wO\lPRQ!sQ7;=&9B*É��j$iDqO\^ig\^�p��Q���n�ZrP +. YLvn�u�L�qv]vbgZ�bf ¢j:igQ!\$uEbgnp�$Q
n�wOZrb[ig]OuEbgnpj$wOZ�« \^wOs 5 npw qO\^ig\^�p��Q��=-	«�\lwOs 5 \ligQ£Qc_`Q!u�]`b[Q&s \5b	Q&\^u�L npw?Zfb�\lw#b!¡�\lwOs©bgLvQ§qO\^ig\^�p��Q��
u�j^wOZrb[ig]Oucbdn�ZUucj$PRqv�pQ�b[Q!�pe�b[Q!i[PRn�wO\5bgQ!so YLvQ!w}�3jlb[L*« \lw?s 5 \^i[Q$�dKMLvQ	Zrbg\lb[Q,jl� 7�=&9an�Z:bgLvQ	]vwOnpj$w
j^� bgLvQ£Zfb�\5b[Q�jl�M« \lwOs*jl�¢b[LvQ£Zrbg\5bgQ,j^�Y5U��KMLvQRj^i�s`Q!iÑn�w* YLOn�u�L�¡D\5btQ!\$u�L n�wOZfb�\lw#b!¡�« \^wOsF5 \ligQ
Q�_`Q!uc]vb[Q!s�n�ZY�pQ��Éb:]vwOZ[q?Q&ucnp¨OQ!s��8KML#]?Z�¡`bgLvQtigQ!Z[]v�¦bYj^�DQc_`Q&uc]`bgnpwv�G-

RHC�T BJIYC*Z�RHC�T [��FE!K,Z��FW�� BDC! "�#�*Z%$'&FW#(�(DE6] $Y_D_a]
RHC�T [��FE!K,Z��FW���BDC! "�#�*Z%$'� EHC*(�+-,'$Y_D_D_

u!\lw��?Q�\$ZM ¢Q!�p��	�� 4�
�
6:��G� :&9�
9�
���§j^i 	�� :&9�
���� � 4�
2
6: �J�E�
VYQ&\^ucb[n��^Q n�wOZrb[ig]OuEbgnpj$wOZ�s`i[j$qvq3Q!stn�w,\dPR\$u�Lvn�wvQ¢\^i[Q8qO]`b�n�w	q?\li�\l���pQ!�^ Ynpb[L�bgLvQ¤PR\$u�Lvn�wvQ qvigj^�$ig\^P �

WOj^iYQ�_`\^PRqv�pQC-

K?I*FS&5 "�FW;TVID+�+*Z�RHC�T BJIYC*Z\[;]V^?_J_a`
n�ZYZrb[ign�ucb[��eaQ �#]vn��5\l��Q�w#bMb[jG-

K?I*FS&5 "�FW;TVID+�+*Z\[?_a` K?I*FS&5 "�FW;TVID+�+*Z\^?_a`
KDjUZ[n�P�qO�pnp��etqvigj^�^i�\lPRPRn�wv�d\lw?s�igQ!\^Z[j^wOnpwv�Ñ\l�3j^]`b�i[Q&\^uEbgnp�$Q qvigj^�$ig\^P£Z�¡�\lw,npwOZrb[ig]Oucb[n�j^w	s`igj^qOq?Q&s

n�w#b[jt\UP£\^u�Lvn�wvQYs`]vignpwO�ÑbgLvQYucj$]vigZ[Q¤jl�<\ÑigQ!\$uEbgnpj$w	n�Z�wvjlb�n�P�PRQ&s`n�\lb[Q!�pe,i[]vw��@etb[LOQYPR\$u�Lvn�wvQ�A#\^uEbg]O\l�
\$svs`n�wv�}j^�¤bgLvQ§n�wOZrb[ig]OuEbgnpj$w b[j}bgLvQ§P£\^u�LOnpwvQaqvi[j$�^i�\lP n�Z	svQ���\�e^Q!s*bgj}b[LOQTK 9=����
�
G��
�� ��������9 
,9����
��
�02�3�	
��J��«Yucb[]O\^�p��e^¡$b[Lvn�Z8n�Z �$]On¦bgQd\t�^Q!wvQ�i�\l�?\5brbgn¦bg]Os`QÑnpw �������(�O� -�b[j	\��$j^n�s�npw#b[Q!ir��Q!i[Q!wOucQ&Z�¡$qvigj^�^i�\lP
u�L?\lwv�$Q!Z¤n�ZgZ[]vQ!s��@e£b[LvQtQ�_@b[Q�igwO\^�< ¢j$i[��s�Z[Lvj$]v��s��3Q�Zre`Zrb[Q�P£\lb[n�u�\l����e§s`Q���\�e^Q&s§bgj,bgLvQtwvQ�_#b:n�wOZrbg\^w$b&�

����	 #6%"�*�p)�
Y� � �w%
��� �!�-0��"�� �
�Çw#bgQ�i[�(\^ucn�wv��i[Q&\^ucb[n��^Qdn�wOZrb[ig]OuEbgnpj$wOZM Ynpb[Lo�^\��5\,n�ZM�O\$ZrQ&s§j$wabgLvQ�wvjlbgnpj$w�j^��\lwT���(1GH ��;<�����$\��5\�j^�vkfQ!uEb
Z[Qcb¤�@eR\�H ��

�Yn�wOZrb[ig]OuEbgnpj$w���KMLvQÑn�PRqv��n�u�n¦b:�^\��5\tj$�`kfQ!ucb¤u!\lw§�3QUsvnpigQ!ucb[��eR\$u�u�Q!ZgZrQ&s£\lwOsRbgig\^wOZr��j^igP�Q&s
�@e�\5b[j$P£ZMQc_`Q!u�]`b[Q&s��@eab[LvQt��npwO¬a�3j@sve,A?n¦bÑn�Z:\^��Z[jR]OZ[Q!s��@e§Qc_`qvigQ!ZgZrn�j^w?ZMQ��5\l��]O\5bgnpj$wOZ¤b[ign��^�^Q!i[Q&s§�@e
igQ!\$uEbgnp�$QÑn�wOZrb[ig]OuEbgnpj$wOZY\lwOs�igQcb[]Oi[wvn�wv�R�5\l��]vQ!Z¤��j$iMb[LvQ!P �

Ö�Ý�Ì�ÖÉä



�����������	�
����
���������������
������ <

� ��� ���(�^�É���§��� ® �l�
KMLOQJbO9ed��:���
	 �Y:�� ` 4�35� � � �:igQ!\$uEb[n��^QUn�wOZfbgi[]?uEb[n�j^w s`Q�¨OwvQ!Z :�� ` 4�3!�£\$ZM�?Q!npwv��bgLvQtnpPRqv��n�ucnpbÑ�^\��5\�j^�`�
kfQ&uEbd\$Z[Z[j`ucn�\5b[Q&s£bgj,bgLvQtigQ!\^ucb[n��^Q�n�wOZfbgi[]?uEb[n�j^w � �

«Yucb[n�j^wOZtQ�_`Q!uc]vb[Q!s �@e©\5b[j$P£Z�P	]OZrb	n�P�qO�pQ!P�Q!w#b�b[LvQ 49f�4�3 a ��4�PRQcbgLvj`s  Yn¦bgL Zrn��^wO\lb[]vigQ�
�:g�!�
49f�4�3 a ��4����2��
��?9�:��O> 4��2� 4]�

 �@��KMLvQ�Q!w#�@n�i[j$wvPRQ�w#b�\l����j5 :Z3b[LvQ \$uEbgnpj$wÑbgj:�^Q�b�\^u!ucQ!ZgZ.bgjMb[LvQ8n�PRqv��n�u�n¦b
�$\��5\	j$�`kfQ!ucb *�np��svQc¨OwvQ&s�+E¡O]OZrn�wv�RPRQcbgLvj`sV
����
	�49����� ` 4-35�.�.Wvj$iYQc_v\lPRqv��Q^¡vu�j^wOZ[n�s`Q�iM-

FD(YI*H�H��"��FwC  �K L�(YW/K?W��#��H [�FL�! wEL�
M

L�@�E�(� �F NFE� %+ WDCJW*FS@#�JW6Z �D�#N! /CFEL�wK?W��#� W��#N?_ M
^D@#���FEL��E P Z\^D@#���FEL�O_�W��#N�TB(� "���FWD+��LE*>DW*FL�*Z!_A`
 "�#��NcP��"�#�JWYGJWYC�T LFIYC�HHW��"�#�*Z�E T GJWD� 
JI�E�W#(&Z!_J_a`
E T HHWD� 
JI�EFW#(&Z%$�$"Z*ZBN�Z?ND_D_a`

_
_

KMLOQ¤n�PRqv��n�u�n¦b�j^�vkfQ!uEb�n�Z�j^�`b�\ln�wvQ!s	�#e�b[LvQYu�\^�p�]	O4��

ed%
����
	�49����� ` 4-3!� � ���� YLvn�u�L�i[Q�b[]vigwOZ�\lw,npwOZrbg\^wOucQ
j^�Obfe@q3Q���� ` 4�35�3�D«YuEb[]?\l���pe$¡lj^wvQ:Z[]vqvq3j$Z[Q!ZDbgLO\5b�bgLvQYnpPRqv��n�ucnpb j^�`kfQ&uEb�jl������3?9tn�Z�\l�� M\�e@Z�\U�v]`b[b[j$w�j^�
bfe@q3Q! a ����:��SA�bgL@]OZ�¡^b[j��^Q�b8\^u�u�Q!ZgZDb[jtnpb!¡^j$wvQMP	]OZrb8u�\$Zfb�npb�b[j" a ����:��<� E:j5 t¡ln�wRj^i�s`Q�i�bgj�u�e`uc��n�u!\l���pe
n�wOu�i[Q!P�Q!w#b:b[LvQ	��\^�?Q!��jl��� a ���;:��<¡`npbÑ�3Q!ucj$PRQ!Z:Z[]
#§ucn�Q�w#b:bgja\^svs�bgLvQ���j$�p��j5 Yn�wv�RnpwOZrb[ig]Oucb[n�j^won�wob[LvQ
igQ!\$uEbgnp�$QÑP£\^u�LOnpwvQC-

RHC�T 
! "���;Z�E�@#���FEL��]dRHC�T 
FEDEwL;Z�RHC�T\UDWYX;Z�RHC�TV[��FE/K,Z��FW��$�"��FwC*Z!_D_a]dRHC�TVUD�FEwL;Z!_D_D_D_

%�& �D� ® �&�!�(�3�D�
KMLOQ�igQ \ligQ}ZrQ!�^Q!ig\^�:¬@npwOsOZaj^��Q�_`qvi[Q&Z[Z[n�j^wOZ£]?ZrQ&s¥b[j n�w#b[Q!ir�(\$ucQ}igQ!\$uEb[n��^Qon�wOZrb[ig]OuEbgnpj$wOZ§ Ynpb[L �^\��5\1A
��j$idQ�_`\^PRqv�pQ$¡3\^w}n�w$bgQ��$Q�idQ�_`qvi[Q&Z[Z[n�j^woucj$P�qO]`b[Q&Z:bgLvQ	w@]vP,�?Q!iÑj^�8n¦bgQ�i�\5b[n�j^w?Zd\§igQ�q3Q!\lbd��j#j$q}LO\$ZYb[j
q3Q�i[��j^igP ��« �3j@j^��Q!\lw�Qc_`qvigQ!ZgZrn�j^w£]?ZrQ&s§�@e����Ri[Q&\^uEbgnp�$Q:n�wOZfbgi[]?uEb[n�j^w?Z¢n�ZM\lwvj^b[LvQ!i¢Q�_v\lPRqv��Q�A@n¦bYP,]OZfb
n�PRqv��Q�PRQ�w#bÑPRQ�b[Lvj`s} Ynpb[L©Zrn��^w?\5b[]Oi[Q � a �g
��93'� :*:�
646=��$4(
�=�
 a =9��4 ���2�

���9�:��a>�4���� 4��

 ��jl� u���\$Z[Z
 :*:�
646=���);9�= � � 4&9.�MKMLOQ,PRj^PRQ!w$b�Q��5\^�p]O\lb[n�j^w}j^�¢\lw*Qc_`qvigQ!ZgZrn�j^w b�\l¬$Q!ZÑqv��\$ucQ�n�ZU]vw?s`Q�i�ucj$w$bgi[j$�Dj^�
bgLvQ�i[Q&\^ucb[n��^Qdn�wOZrb[ig]OuEbgnpj$wa]OZ[n�wv�,npb!�VWOj^i¤Qc_v\lPRqv��Q^¡`LOQ�igQÑn�Z¢b[LvQts`Q�¨Owvnpb[n�j^waj^��\,�?j@j$�pQ&\lwaQ�_`qvi[Q&Z[Z[n�j^w
bgLO\5b:igQcbg]vigwOZ¢b[LvQt�5\l��]vQtj^�D�5\lign�\^�v��Q = a ��:?>�=9���23Uj^�DnpbgZYn�PRqv��n�u�n¦b:j$�`kfQ!ucb6-

FD(YI*H�H [D@#�FE!K?ID�! �F  �K L�(YW/K?W��#��H ^FEDE�(YWDI���KJCJIHLDLFWYC
M

L�@�E�(� �F E EDE�(YWDI��MWDNJI#(L@FID�JW6Z �D�#N! /CFEL�wK?W��#� W��#N?_ M
CJWD�D@JCD� ZDZ+* ELE E��?_�W��#N�TB(� "���FWD+��LE*>DW�FL�*Z!_F_ATVI�@*�FE!KOID�! �F6`

_
_

���-, . ��� )�� ���/."%
�Çw ���D�D���?� ¡¤npb�n�ZRq?j#Z[Z[n��v�pQab[j Qc_@bgig\$uEb,n�wOZrb[ig]OuEbgnpj$wOZ,��i[j$P P£\^u�Lvn�wvQ!Z!¡8�$QcbrbgnpwO�* YLO\lb�igQ�P£\^npwOZ	b[j
�3Q£Qc_`Q&uc]`bgQ!s<�aKMLOn�Ztn�Z�bgLvQ£npw@�$Q�i�ZrQ�jl�¤b[LvQ§sve#w?\lPRn�u£svi[j$qvqvn�wv� jl�MnpwOZrb[ig]Oucb[n�j^wOZ�qvigj5�@n�svQ!s*�#e b[LvQ
=2���RPRQcbgLvj`s jl��PR\$u�Lvn�wvQ!Z!��«YuEb[]?\l���pe$¡vwvjlbd\^�p��npwOZrb[ig]Oucb[n�j^wOZYu!\lw��?Q�Q�_@b[i�\^uEbgQ!s<¡`�O]`b:j^wv��e �:� 9 9Y�M�CK@H 9

ÌDÌ Ã�[vÚ@\2]@^



S&z � �	��0:0:��
S�������?���6�	��N��
	,��0:��
G�

j$wvQ!Z!���ÇwOZrb[ig]OuEbgnpj$w bO9ed��*9�4*4��*=��g
64�� ��4(
;4]��� ��� � �Ys`Qc¨?wvQ!Z � \$Z¤\	��igQ�Q<P&\l�v��QUnpwOZrb[ig]Oucb[n�j^w� YLvn�u�L�u�\^w
�3Q�Qc_@b[i�\^ucb[Q&sR��i[j$P b[LOQÑQ�_@Q&uc]`bgnpwO�,P£\^u�LOnpwvQU�@e§�^Q!wvQ�i�\5bgnpwO� 4(
�4]���.�DKMLOQUigQ!Z[]v�pb¤j^��b[LOQUQ�_@b[i�\^uEbgnpj$w
n�ZM\�wvQ! HigQ!\^ucb[n��^QÑnpwOZrb[ig]Oucb[n�j^waigQ�qOi[Q&ZrQ!w$bgnpwO�� YLO\5bMigQ�P£\ln�wOZ¢b[j,�?Qts`j$wvQÑ�@e � ��igj^P b[LOQÑq3j^n�w#bMnpbMn�Z
��igj�P!Q�w�¡`]Oq�bgj£ucj^PRqv��QcbgQ�b[Q!i[PRn�wO\5bgnpj$w���KMLvQtQc_@b[i�\^ucb[Q&s§n�wOZfbgi[]?uEb[n�j^w n�ZYu�\^�p��Q!sab[LvQ � 9202��N����	H`jl� � �

KMLvigQ�Q�q3j^n�w#bgZ:\^i[QUnpPRq3j^i[bg\^w$bM-

7 ~Ñwv��eauc]vigigQ�w#b[��e§ig]vwvwvn�wv����i[Q!Q<P&\l�v��Q�npwOZrb[ig]Oucb[n�j^wOZYu!\lw��?QtigQ�PRj5�^Q&s£��igj^P P£\$u�LvnpwOQ!Z!�

7 KMLvQ�i[Q!PRj5��\^�.jl�D\,��igQ�Q<P&\l�v��QUnpwOZrb[ig]Oucb[n�j^w�svj#Q&ZMwvjlbYqvigQ��$Q�w#bMn¦bMb[jRigQ!\$uEbY\5b¤b[LvQ��^Q!i[e£n�wOZrbg\^w$b
b[LvQ���igQ�Q6P�n�wv�RQ��$Q�w#bYj@u!uc]vi�Z!�

7 KMLvQ¤i[Q&Zrn�s`]O\^�^j^�vbg\ln�wvQ&st��igj^P�\Y��igQ�Q6P!\l�O�pQ¢npwOZrb[ig]Oucb[n�j^w�n�Z�j$wv��e�\��5\^np��\l�v��Q \lbDbgLvQ¢n�wOZrbg\^w$b� YLvn�u�L
npPRPRQ!svn�\lb[Q���e§��j$�p��j5 :Z¤�^Q!wvQ�i�\5bgnpj$wajl��b[LOQ���i[Q!Q<P�n�wv�RQ��$Q�w#b!�

�dQ�igQ�n�Z�¡ ��j^iRQc_v\^P�qO�pQ$¡ \lwÓ\^uEbgnpj$wÁ YLvn�u�L bgig\^wOZr��Q�i�Z *(�#e u�\l����npwv� b[LvQoZrbg\lb[n�u�PRQ�b[Lvj`s 4��?<*9�= �
���a:�� d �*9�=������;4&91+�b[LvQtigQ!Z[n�sv]O\l�<j^��\,��i[Q!Q<P&\l�v��Q�npwOZrb[ig]Oucb[n�j^w *É��igQ�Q6P�n�wv�RQ��^Q!w#bMn�Z �69�464��;4�+2-

FD(YI*H�HJR5 /GDCJID�JWV �K L�(YW/K?W��#��H [�FL�! wEL�
M

L�@�E�(� �F NFE� %+ WDCJW*FS@#�JW6Z �D�#N! /CFEL�wK?W��#� W��#N?_ M
BDCFEHGDCJI/KMCJW*H* %+D@FI#( P W��#N�T GJWD� �JCFE��JW��;Z�RHC�TVUD�DC! "�JG �S+JW��#�5 %U! HWYC*Z%$%UDCJWJW	�JW!$D_D_a`
 %U Z\CJW*H* %+D@FI#( , P8��@�(�( _ R5 /GDCJID�! wEL� TQ�DCJI���HLUJWYC*Z\CJW*H* %+D@ I#( _&`

_
_

moQcb[LOj@s <;49�
�*9�:��;4��§igQcb[]Oi[wOZYb[LvQ,i[Q&Zrn�s`]O\^�D\^ZgZ[j@u�n�\lb[Q&sabgj�\^woQ��^Q!w#b!¡Onp� npbÑQ�_@n�ZrbgZ6A?npbÑigQcbg]vi[w?Z � a 
2

j^b[LvQ!i[ Yn�Z[Q^�

«ÑZ�\:u�j^wOZ[Q �#]vQ!wOucQ�jl�@bgLvQ8qvigQ��@n�j^]OZ�svQc¨Owvnpb[n�j^wtj^�@\Y��i[Q!Q<P!\^�v��Q�npwOZrb[ig]Oucb[n�j^w�¡!b[LvQ8��j^���pj5 Yn�wv�:\^ucb[n�j^wOZ
P,]OZrbM�3Qtq3Q�i[��j^igP�Q&san�woZrQ �#]vQ�wOu�Q�npw j^i�s`Q!i¢bgj£Qc_@b[i�\^ucb:\	��igQ�Q6P!\^�v�pQUn�wOZfbgi[]?uEb[n�j^w -
S^�M�^Q!wvQ�i�\5bgQÑbgLvQU��i[Q!Q<P!npwv�RQ!�^Q�w#bMA
{`�M ¤\^n¦bM��j$iYwvQc_@b:n�wOZfb�\lw#b6A
�v�M�^Q�bYb[LvQtigQ!Z[n�sv]O\l�<\^ZgZ[j@u�n�\lb[Q&s£b[jRbgLvQ���igQ�Q<P!npwO��Q!�^Q!w$b&�

�dQ�igQtn�Z!¡?��j^i:Q�_`\^PRqv�pQ$¡OLvj5  b[j�s`Qc¨OwOQ	\£�v]`b[b[j$wo YLvn�u�L�¡O YLvQ!w}qvigQ!ZgZrQ&s<¡`b[i�\lw?Zf��Q!igZMbgLvQ�igQ!Z[n�sv]O\l��j^�
\,��igQ�Q6P!\l�O�pQ�n�wOZfbgi[]?uEb[n�j^w *��@e�i[]vwOwvnpwO�,bgLvQtqvigQ��@n�j^]OZ�4��?<69�=9��4�\^uEbgnpj$wG+2-

E�@#���FEL� TVID+�+D[�FL�! wEL��
! �HL�JW��FWDC*Z
�FW�� �JCFEwL;ZjK?I*FS&5 "�FW*]

RHC�TVUDWYX*Z�RHC�T��JW��FWYCJID�JW6Z%$"UDCJWJW	�JW5$Y_a]
RHC�TVUDWYX*Z�RHC�TVUD�FEwL;Z!_a]dRHC�T [��FE/K,Z�� W�� R5 /GDCJID�JW6Z!_D_D_D_D_D_a`

KMLvQ���j$�p��j5 Yn�wv�,PRQ�b[Lvj`s \^ZgZrn��^w?Z¤\���igQ�Q6P!\^�v�pQU�3Q�LO\��@n�j^iMb[j£\��v]`b[b[j$w.-
L�@�E�(� �F NFE� %+ HHWD�D^D@#���FEL�J^JW�&FIDN! wEHC*Z\BDCFEHGJCJI/K LO_ M

K?I*FS&5 "�FW;TVID+�+*Z�RHC�T 
! "���;Z�E�@#��� EL��]�RHC�T � CJWDW	�FI�E�(DW6Z%$"UJCJWDW	�FW!$O]\LO_D_D_A`
_

Ö�Ý�Ì�ÖÉä



�����������	�
����
���������������
������ S$S

%@]Oqvq?j#ZrQ�b[L?\5b	bgLvQ�igQ�\^i[Qabf ¢j �v]`brbgj^wOZR\^wOs b[L?\5b£\ uce`u��pn�u§�3Q�LO\��@n�j^i,n�Z,npwOn¦bgn�\^�p��e©b[i�\lwOZr��Q�igi[Q&s
bgj}j^wOQajl�YbgLvQ§bf ¤j}�v]vbrb[j$wOZ!¡��#e u�\^�p��n�wv�}PRQcbgLvj`s �*9�=]��� �;4&9 *� YLvn�u�L n�w b[]vigwÁu!\l����Z �a49�  a �2��:����
 4�� =(
:�a:&91+2-

�DCJI���HLUJWYC*Z�RHC�T 
FEDEwL;Z�RHC�TVUDWYX;Z�RHC T [��FE/K,Z�� W�� �"��FwC*Z!_D_a]dRHC�TVUD�FEwL;Z!_D_D_D_a`
Edj5 t¡¢bgLvQoigQ!Z[]v�¦b§j^�UqOi[Q&Z[Z[npwO�©j$wÓb[LvQ u�]vigi[Q!w$bg�peÁi[]vwOwvnpwO� �v]`brbgj^w¥n�ZRb[j bgig\^wOZr��Q�iRb[LOQ}uce`uc��n�u

�3Q�L?\��#n�j^i¤bgj,bgLvQtjlbgLvQ�iY�O]`brbgj^w�¡v YLOn�u�L�b[L@]OZM�3Q!u�j^PRQ!ZYb[LvQtwvQ!  \$uEb[n��^Q��v]vbrb[j$w��
KMLvn�ZY��n¦b[b[��QtQc_v\lPRqv��Q�ZrLvj5 :ZMLOj5  ucj`s`Q�PRnp�$ig\lb[n�j^w�u�\lw��3Qt�O\^Z[Q!s�j^w�b[LvQtwOjlb[n�j^w�jl��\,��i[Q!Q<P!\^�v��Q

n�wOZrb[ig]OuEbgnpj$w�� ~d��u�j^]vi�Z[Q^¡@PRnp�$ig\lb[n�j^w�b[Lvigj^]v�$L§bgLvQtwvQcbf ¤j^ig¬£wvQ!Q!svZYPRj$i[QC-DbgLvQ�igQ�P	]OZrb:�3Q�\, M\�eRb[j
	[Z[Q�ign�\^�pnQP�Q#�di[Q&\^uEbgnp�$Q�npwOZrb[ig]Oucb[n�j^wOZ!¡`npw j$igs`Q!iMb[j�b[i�\lw?ZrPRnpbYb[LvQ!P *(Z[Q�ign�\l��n P&\5b[n�j^w�n�ZMqvi[j5�@n�s`Q!sa��j^iM��igQ�Q
�@e��$\��5\C+c�8~ÑwOQ�svj#Q&ZMwvjlbdu�j^wOZ[n�s`Q�i¤b[LOn�Z �#]vQ&Zfbgnpj$w�n�w PRj^igQ�svQcbg\^np��ZMLvQ!i[Q$�

����� � )���� ���-�;��.0% � %�� � .0%"�;)�.	�
�������(�O� svQc¨OwvQ&Z8bf ¤j	j$q?Q!ig\lb[j$igZ8b[j	�$Qcb¤¨OwvQ�ucj$w$bgi[j$�Oj5�$Q�i igQ!\$uEbgnp�$Q:npw?Zfbgi[]Oucb[n�j^wOZ6A@j^wvQUn�Z¢\,qvigQ�Q�PRq`�
bgnpj$w�j$q?Q!ig\lb[j$i¢ YLvn�u�L���j^i�ucQ!Z¤\�i[Q&\^ucb[n��^Qdn�wOZrb[ig]OuEbgnpj$wabgj�b[Q�igPRnpw?\5b[QU YLvQ!w�\^w�Q!�^Q�w#bMn�ZMqOi[Q&ZrQ!w$bMA@b[LvQ
j^b[LvQ!iYj^wvQt\^�p��j5 :ZM\,igQ!\$uEbgnp�$QÑn�wOZrb[ig]OuEbgnpj$w�bgjRQc_`Q!u�]`b[Q�\$u�ucj$igsvnpwv�	b[j£qvigQ!Z[Q�w?ucQUjl��\lw�Q��^Q!w#b!�


 � ®@® �����&���.�
KDj ��igQ�Q6P�Q©\ igQ!\^ucb[n��^Q}n�wOZrb[ig]OuEbgnpj$w qvigQ�Q!PRq`bgZ�n¦bM- Qc_`Q&uc]`bgnpj$w jl�tbgLvQ*��i[jCP�Q�w npwOZrb[ig]Oucb[n�j^wHn�Z s`Qc�É�
n�wvnpb[Q!�pe�\l�?\lwOs`j$wvQ!s �@e b[LvQ Qc_`Q!u�]`b[n�wv�HP£\$u�LvnpwOQ^� �dj5 ¢Q!�^Q�i&¡�b[LOQ�igQ n�Z©\HZ[n�svQc��Q 
.Q!uEb© YLvn�u�L�n�Z
bgj qvigj`s`]OucQ bgLvQ igQ!Z[n�s`]O\l�djl��b[LvQ}��i[jCP�Q�wªn�wOZrb[ig]OuEbgnpj$w�� �ÇwOZrb[ig]OuEbgnpj$w 7�������
©jl� ���������?� LO\^Z§b[LvQ
Zg\lPRQ*�?Q!LO\��@npj$i§b[L?\lw �*9�4*4��;=��g
64O¡¤�v]`bos`j@Q!Z�wvj^b u�j^PRqv]`bgQ!Z�\lw@e igQ!Z[n�s`]O\l�J� ��b�LO\$Z£bgLvQ ��j$i[P8-
bO9ed�7�������
 ��� 4(
�4�������� �;:2�91 �'� =����-
&4&9 �@¡c YLvQ!i[Q!� :2�21�\^wOsJ� =]�-�-
64&9U\^i[Q¤bf ¤jÑigQ!\$uEb[n��^Q¤n�wOZfbgi[]?uEb[n�j^w?Z��
��_@Q&uc]`bgnpj$w�jl�
� :2�21Ñn�Z�\l�O\^wOs`j^wOQ!s *�j$wvQMZ[\�e`Z!¡!npb�n�Zp1G��9:9<�-1,�39:N<+D\^ZDZrj@j$w	\^Z 4(
;4����d�3Q!u�j^PRQ!ZDqvigQ!Z[Q�w#b6A
n�w�b[Lvn�ZYu�\$ZrQ$¡vucj$w$bgi[j$�<s`npigQ!ucb[��ea�$j#Q&Z¢b[j � =����-
64&9, YLOn�u�L n�Z¤b[LvQ!w�Q�_`Q!uc]vb[Q!s��
WOj^iYQc_v\^P�qO�pQ$¡vucj^w?Zrn�s`Q�iM-

BDCFEHGDCJI/K FYEL�#�DCFE�(�(YWYCSP
RHC�T 
FEDEwL;Z

RHC�T����#�! L(&Z%$LHS@�H�LFW��#+5$O]
RHC�T 
FEDEwL;Z�RHC�TVUDWYX*Z�RHC�T��JW��FWYCJID�FW6Z%$�HL�JWHL�$Y_a]dRYC�TVU#�FEwL;Z/_D_D_A]
RHC�TVUDWYX*Z�RHC�TVUD�FEwL;Z!_a]dRHC�T [D�FI� %�;Z%$!CFW*HS@wKOW!$Y_D_J_D_a`

«¤b�Q!\$u�L©n�wOZrbg\^w$b&¡�npwvwOQ�i��pj@j^q �$Q�wvQ!ig\lb[Q&Z�Q��^Q!w#b �5�;4 � � ��b,n�Z�qvigQ�Q!PRq`b[Q&s �@e*Q!�^Q�w#b � a � � 4]�-�3���Çw
u!\^Z[QMjl�.qvi[Q!Q�PRq`bgnpj$w�¡^Q�_@Q&uc]`bgnpj$w£Zfbgj^qOZ!¡^\lw?s<¡$\lb8wvQc_@b n�wOZrbg\lw#b&¡^ M\lnpb[n�wv�U��j^i 9�4 � a > 4UZrbg\li[bgZ!�RWDn�wO\^�p��e^¡
bgLvQ)7����:��
,n�wOZrb[ig]OuEbgnpj$w u�j^PRqv��QcbgQ���e§b[Q!i[PRn�wO\5bgQ!ZY YLOQ�w�9�4 � a > 4�j`u�uc]OigZ!�8«dZ 7�������
,n�Z:Q�wOu��pj#ZrQ&sa�@e
bgLvQ§Q�_#bgQ�igwO\l� �pj@j^q�¡�npb,n�Z�b[LvQ!w i[Q&Zfb�\li[b[Q&s<¡D\^wOs uce`uc��n�uR�^Q�wOQ�i�\5b[n�j^w©jl� �5��4 � �?Q!�^n�wOZ�\^�$\ln�w���KML#]?Z�¡
3A:����*9;:�
�
64&9,\^ucb[]O\^�p��e§n�PRqv�pQ!PRQ�w#bgZ:\,bf ¤jl�ÇZfb�\5bgQ!Z¤�?Q!LO\��@npj$i6-
7 �ÇwR¨Oi�Zfb Zrbg\lb[Q^¡ �5��4 � n�Z��$Q�wvQ!ig\lb[Q&s,\lb Q!\$u�L�n�wOZrbg\^w$bMA^bgig\^wOZ[n¦bgnpj$w	bgj	ZrQ&ucj$wOsRZfb�\5b[QYj`u!uc]vi�Z� YLvQ!w

� a � � 4��-�,n�ZM�^Q!wvQ�i�\5bgQ!s<�
7 ��_`Q!u�]`b[n�j^w igQ�P£\ln�wOZUnpw Z[Q!u�j^wOs©Zfb�\5bgQ^¡� YLvn���Qc9;4 � a > 4§n�Ztwvj^b��$Q�wvQ!ig\lb[Q&s<¡�\lwOs©npbti[Q�b[]vigwOZUb[j
¨Oi�ZfbdZrbg\lb[Q� YLvQ�w npb:n�Z!�

ÌDÌ Ã�[vÚ@\2]@^



S�{ � �	��0:0:��
S�������?���6�	��N��
	,��0:��
G�

�,�.�3���5� �
KMLOQ ���D�D���?��� :����*9;:�
¢n�wOZrb[ig]OuEbgnpj$wt�^n��^Q!Z�\M ¤\�edb[j:Q�_@Q&uc]`bgQ \MigQ!\^ucb[n��^Q�n�wOZrb[ig]OuEbgnpj$wtj^wv��eÑ\lb�npw?Zfb�\lw#bgZ
 YLOQ�igQM\U�$np�$Q�w�Q��^Q!w#b�n�Z�qvigQ!Z[Q�w#b&�D«¤b8jlbgLvQ�i�Z�n�wOZfb�\lw#bgZ!¡5bgLvQYi[Q&\^ucb[n��^Q¤npwOZrb[ig]Oucb[n�j^wUkf]OZrb Zfb�\�e@Z�n�w£Z[\^PRQ
Zrbg\lb[Q$¡5 Yn¦bgLvj^]`b�Q�_@Q&uc]`bgnpwO��\^w@e$bgLvn�wv�O�OWvj^i�Q�_`\^PRqv�pQ$¡5npw,b[LOQ¢��j$�p��j5 Yn�wv�ÑqOi[j$�^i�\lP ¡���:2�21�n�Z�u�j^w#b[igj^���pQ&s
�@e§Q!�^Q!w$b �5��4 � \lwOs�n�Z:Qc_`Q!u�]`b[Q&saj$wv�pe� YLvQ�w�npb:n�ZY�$Q�wvQ!ig\lb[Q&s -

BDCFEHGDCJI/K FYEL�#�DCFE�(�(YWD+D^FE�+�T�P
RHC�TVUDWYX*Z�RHC�TVeJEL�#�DCFE�(&Z%$LHL�JWHL]$O]�E E�+#T?_a]dRDC�T��JWD�FWYCFID�JW6ZS$"�JWYCwK2$Y_F_a`

� :����*9;:�
	n�Z:ucj$P�qO�pQ�b[Q���e§bgQ�igPRnpwO\lb[Q&s� YLOQ�w � :9�21§n�Z!¡O\lwOs�¡`b[LvQ!w�¡OQ!�^Q!w$b ��4&9a>�n�Zd�^Q!wvQ�i�\5bgQ!s<�8«Yucb[]`�
\^�p��e^¡@bgLvQ � :����69�:�
	npw?Zfbgi[]Oucb[n�j^w u�\^w��3Q�Z[Q�Q�wo\$Z 	Ç¨O�pb[Q!i[n�wv�]�Un�wOZfb�\lw#bgZ��U��j^iYnpbgZ:�?j`s`eS-�bgLvQt�?j`s`e�u�\^w
qOi[j`ucQ!Q!s�j^wv��e§ YLvQ!w � :����*9�:�
���Qcb:n�wOZfb�\lw#bgZMigQ!\$u�L�npb!�

� ����
��c����� � �

KMLOn�ZYZ[Q!ucb[n�j^w s`Q!Zgucignp�3Q!Z �<� ¡vbgLvQ ���D�D���?� «Ñh�� *	� 1&1GH ��;:�	�4���	
 �Y� ��������������
���
2
G�39<� �@��;:9 +E�

����� # � �p%"���
� ��) '
�Çw�ZrQ&uEb[n�j^w�{`¡@Q��$Q�w#bgZ  ¢Q!i[QÑn�s`Q!w#b[np¨OQ!s£�@e£Zrb[ignpwv�#Z<A@Lvj5 ¤Q��$Q�i&¡ln�w ���D�D���?� ¡@b[LvQÑ�O\^Z[n�ud ¤\�e,b[j,n�svQ�w#b[np��e
Q!�^Q!w$b�Z8n�Z PRj$i[Qd\^�OZrb[i�\^uEb \^wOs£]OZ[Q!Z ��N�9<
��=� � 9<�:0E���fs`Q�w#b[np¨OQ!igZ npPRqv��Q�PRQ�w#b¤b[LvQ �5�*4��������g�a4&9tn�w$bgQ�i[�(\^u�Q
 YLOn�u�L�s`Q�¨OwvQ&Z�Q �$]?\l��n¦bfe�\lwOs�L?\^Z[LOucj`s`Q���j$i�n�s`Q�w#bgn¦¨OQ!igZ!�DKMLOQ�igQ8n�ZD\Y]vwvn �#]vQ¢\$Z[Z[]vPRq`bgnpj$w.-<Q �#]O\^�pnpbfeÑj^�
bf ¤j	n�s`Q!w$bgn¦¨?Q�i�Z j^��b[LvQ�Zg\lPRQdj$�`kfQ!ucb¤P,]OZfbM\l�� ¤\�e`Z i[Q�b[]vigw£b[ig]vQ$� � �#]O\l��n¦bfe£\^wOs§LO\$ZrL?ucj`s`QdPRQ�b[Lvj`svZ
P,]OZrbU�3Q,n�PRqv��Q�PRQ�w#b[Q&s*\$Z:��j$idbgLvQ��O\^Z[n�uR�$\���\auc��\^ZgZ ��� ` 4-35� *ÉbgLvn�Z�\^�p��j5 :Z�¡<\$ZdQ�_`\^PRqv�pQ$¡3b[j Zfbgj^igQ
n�s`Q!w$bgn¦¨?Q�i�ZMnpw LO\$ZrL#bg\^�v��Q!Z:+E�

L�@�E�(� �F  "�#�JWYC�UJI*FHW��%+JW��#�! %U! �WYC�WDC��JW��#+�HG>DIDNJI;T  wE*TVUDWYC! �I#(� �JI�E�(YW
M

E EDE�(YWDI���WYXD@FI#(#HAZ �LE*>DW*FL�MELE*>DW*FL�?_a`
L�@�E�(� �F  "�#�8&FI*HS&FeJE�+JW6Z!_a`

_
�dQ�igQtn�Z¤bgLvQtnpPRqv��Q�PRQ!w$b�\5bgnpj$w�j^��n�s`Q�w#bgn¦¨OQ!igZY\$ZYZfbgi[n�wv�#Z<-
L�@�E�(� �FGFD(YI*H�H UD�DC! "�JG �%+JW��#�! %U! �WYC  �K L�(YW/K?W��#��H��%+JW��#�! %U! �WYC
M

L�@�E�(� �FcUD�DC! "�JG  %+;`
L�@�E�(� �FcUD�DC! "�JG �%+JW��#�! %U! �WYC*ZdUD�DC! "�JG  %+?_ M �D&5 �H6T  %+ P  %+;` _
L�@�E�(� �F  "�#�8&FI*HS&FeJE�+JW6Z!_ M CJWD�D@JCD�  %+�T &FI*HS&FeJE�+JW6Z!_a` _
L�@�E�(� �FcUD�DC! "�JG?�FEYUD�DC! "�JG*Z!_ M CJWD�D@JCD�  %+;` _
L�@�E�(� �F E EDE�(YWDI���WYXD@FI#(#HAZ �LE*>DW*FL�MELE*>DW*FL�?_ M

 %UgZ�ELE*>DW*FL�  "��HL�JI���FHWJE�USUD�DC! "�JG �%+JW��#�! %U! �WYC?_
CJWD�D@JCD�  %+�TVWYXD@FI#(#HAZDZDZdUD�DC! "�JG �%+JW��#�! %U5 �WYCO_wELE*>JW*FL�?_&T  %+a_a`

CJWD�D@JCD�GUJI#(#HHW*`
_

_
� È�¸�¶Ë¹�Ð�Å
�5Ã�Åf¹�Â���¶ËÃ�ÐU¼�¾vÊË¼��E¶ËÄrÂ�Ê@ÄfÊË¼�Ä��:¹JÊË¼wo.År½<·1¸5Â�ÃU·1¸�Å�¼EÃ�Å8¼�¾v¶ËÃ�¹(·�Â�Ãc·J¹�v

Ö�Ý�Ì�ÖÉä



�����������	�
����
���������������
������ S&�

����� � )�. � ) � � '
V:Q!\^ucb[n��^Q�n�wOZfbgi[]?uEb[n�j^w?ZY\ligQÑP£\lwOnpqv]O��\lb[Q!s \$ZMqvi[j$�^i�\lP£Z!¡#Zg\5bgn�Zr��e@npwv��bgLvQ���j^���pj5 Yn�wv��npw#bgQ�i[�(\^ucQC-

L�@�E�(� �F  "�#�JWYC�UJI*FHW BDCFEHGDCJI/K WDC��JW��#+�H�>DIDNJI;T  wE*TVUDWYC! �I#(� �JI�E�(YW
M

BDCFEHGDCJI/K FYEwL#T*Z!_a`
_
KML@]OZ!¡O�O\$Zrn�u�\^�p��eaqOi[j$�^i�\lP£ZMu�\lwo�3Q	u�j^qvn�Q!s *Ébgj§�^Q�bdwvQ!  Q�_@Q&uc]`b�\l�v��Q�n�wOZrbg\lw?ucQ!Z6AOqOi[j$�^i�\lP£ZM\ligQ

wOjlbYi[Q!Q�w#b[i�\lw#b2+¢\^wOs�\ligQ�Z[Q�ign�\l��n P&\l�v��Q^¡`\�qvigj^q3Q�i[bfe£]OZrQ���]v�<��j$iYP�n��^i�\5bgnpj$w�¡v\^ZMn�wOs`n�u�\lb[Q&san�w}{`� |

����� . � �g0-�w% �p'
« igQ!\$uEb[n��^QUP£\^u�Lvn�wvQUn�ZMig]vwvwOnpwv�£\,qvigj^�^i�\lP ¡@s`Qc¨?wvnpwO��n�wOZrbg\^w$b�Z¤��j^iMnpbd\lwOs�q?Q!ir��j$i[PRn�wv���vi[j#\^svu!\^Zrb
j^�d�^Q!wvQ�i�\5bgQ!s Q!�^Q!w$b�Z�� EdQ�  qOi[j$�^i�\lP£Z	u!\lw �3Qos`e@wO\lPRn�u�\l����e \$svs`Q&s b[j*b[LOQ�P£\$u�LvnpwOQ�A¢b[LvQ!e \ligQ
qO]`b	n�w qO\li�\l���pQ!�8 Ynpb[L b[LOQauc]vigigQ�w#b�P£\^u�Lvn�wvQ§qvigj^�$ig\^P �aVY]vwvwOnpwv� qvi[j$�^i�\lP u�j^PRq3j^wvQ!w$b�Z�u�\^w �?Q
igQ�PRj5�$Q!s���igj^P b[LvQ�P£\^u�Lvn�wvQ$¡.\l�Éb[Q!iÑ�3Q�n�wv�§��igj�P!Q�w���VYQ&\^uEbgnp�$Q	P£\^u�LOnpwvQ&Zdn�PRqv��Q�PRQ�w#bUb[LvQ 4�=-3!�6��� 4
n�w#b[Q!ir�(\$ucQ�-

L�@�E�(� �F  "�#�JWYC�UJI*FHW8RFI*FS&5 "�FW
M

E EDE�(YWDI��SCJWDI*FL�*Z!_a`
NFE� %+8ID+�+*Z\BDCFEHGDCJI/K LJCFEHGDCJI/K&_a`
NFE� %+ GJW��FWYCJID�JW6Z��%+JW��#�! %U! �WYC WDNJW��#�?_a`
NFE� %+ GJW��FWYCJID�JW6Z��%+JW��#�! %U! �WYC WDNJW��#�;]"�LE*>DW*FL�?NJI#( _a`
BDCFEHGDCJI/K GJWD� �JCFE��JW�� Z��%+JW��#�! %U! �WYC�WDNJW��#�?_a`

_
7 «ªigQ!\^ucb[n�j^w�jl�3b[LvQdPR\$u�Lvn�wvQMn�Z�q3Q�i[��j^igPRQ!s�n�w�igQ!Z[q3j^wOZ[QMb[j�\�u�\^�p�Ojl�3b[LvQ 9�4*=�35�tP�Q�b[Lvj`s<��KMLvQ
u�\^�p�vigQcbg]vigwOZ�b[ig]vQYnp�3bgLvQYP£\^u�Lvn�wvQYqvigj^�$ig\^P�n�Z ucj^PRqv��QcbgQ���etb[Q!i[PRn�wO\5bgQ!s<¡#\lwOs,�(\^��Z[QYjlbgLvQ�ig Yn�Z[Q^�
mo\^u�LOnpwvQ�igQ!\$uEb[n�j^w?Z¤\^i[Qts`Q�¨Owvn�wv�£P£\^u�Lvn�wvQ�n�wOZfb�\lw#bgZMj^�DQ�_@Q&uc]`bgnpj$w��

7 KMLvQ =2���RP�Q�b[Lvj`s \^sOsvZYnpbgZMqO\^ig\^P�Q�b[Q!i¢bgjRb[LvQtP£\$u�LvnpwOQUqOi[j$�^i�\lP ��«YsOs`Q!s�n�wOZfbgi[]?uEb[n�j^w?ZY\ligQ
ucj$�p��Q!ucb[Q!sRs`]Oi[n�wv�tP£\^u�Lvn�wvQMigQ!\^ucb[n�j^wR\lwOsR\^i[QMn�wOucj$i[q3j^i�\5bgQ!s	b[j�b[LOQYPR\$u�Lvn�wvQYqvigj^�^i�\lP \lb�b[LvQ
�?Q!�^n�wvwvn�wv��jl��b[LOQ,wvQ�_@bÑn�wOZfb�\lw#b!� %@j?¡.qvi[j$�^i�\lP�Qc_`Q!u�]`b[n�j^wOZU\ligQ�n�wOs`Q!q?Q!wOs`Q�w#b�jl�8bgLvQR\^uEbg]O\l�
b[n�PRnpwv�£j^��svi[j$qvqvn�wv��\$uEbgnpj$wOZYs`]vignpwO��n�wOZrbg\^w$b�Z��

7 m QcbgLvj`svZ <�4]� 4&9�=9�;4}�^Q!wvQ�i�\5bgQ§Q��$Q�w#bgZ,npwÁb[LvQ�P£\^u�Lvn�wvQ$���UQ!wvQ�i�\5bgnpj$w jl�U\lw Q!�^Q�w#bRZrLvj$]v��s
wvjlb,j@u!uc]vi,\5�Éb[Q!i	s`Q&ucn�Zrn�j^w jl�MbgLvQ§Q�w?s*j^�YnpwOZrbg\^w#b *� YLvn�u�L  ¢j$]v��s©u�j^w#b[i�\^svn�ucbtb[LvQ£�(\$uEb�bgLO\5b
n¦bUn�ZU\l�?ZrQ!w$b2+E���8\^�p]OQ!Z!¡? YLvn�u�L \^i[Q	�$\��5\£j^�`kfQ&uEb�Z�¡3u�\lw �?Q�\^ZgZrj`ucn�\5bgQ!s�b[j�Q��$Q�w#bd�^Q!wvQ�i�\5bgnpj$wOZ!�
�8\l��]vQ!Z \^ZgZrj`ucn�\5bgQ!s�b[jtQ��$Q�w#bgZ�\^i[QM\^u!ucQ&Z[Z[np�O�pQM�@etb[LOQ:Q�w@�@npigj^wOP�Q!w#b�qvigj5�@n�svQ!s,�#e�b[LvQYP£\^u�LOnpwvQ
*(s`Q&Z[u�i[n��3Q!s�npwo�O� �C+

7 m QcbgLvj`s$<�49�
�*9;:��;4�� �H4(
�4���� � igQcbg]vi[w?ZabgLvQ qvigj^�^i�\lP ucj$wOZrb[ig]OuEbgQ!sª��igj^P igQ!Z[n�s`]O\l��Z�jl�	n�w`�
Zfbgi[]?uEb[n�j^w?Z	��igj�P!Q�w *��@e �$Q�wvQ!ig\lb[n�wv� 4(
�4����1+	s`]vignpwv�©qvigQ��@n�j^]OZ�igQ!\^ucb[n�j^w *�]OZ[npwO� �*9�4*4��*=��g
64
npw?Zfbgi[]Oucb[n�j^w.A<Z[Q�Q��v��S^SM+@A?np� Z[Q��^Q!ig\^��n�wOZfbgi[]?uEb[n�j^w?Z: ¤Q�igQt��i[jCP�Q!w�¡?igQ!Z[n�s`]O\l��Zd\^i[Q	qv]`bÑn�w}qO\^ig\^�p��Q��
npw bgLvQ§igQ!Z[]v�pb�jl��<�4��
�*9�:��*4��<�R���Ywvj}n�wOZfbgi[]?uEb[n�j^w?Zt ¢Q!i[QR��igj�P!Q�w s`]vignpwO�}qvigQ��@npj$]OZ�igQ!\^ucb[n�j^w�¡
<�4��
�*9�:��*4��Ri[Q�b[]vigwOZ¤bgLvQ=� a 
�
,�5\l��]vQ$�

ÌDÌ Ã�[vÚ@\2]@^



S!y � �	��0:0:��
S�������?���6�	��N��
	,��0:��
G�

«Yucb[]O\^�p��e^¡lP£\$u�LvnpwOQ!Z�\ligQ¢n�PRqv��Q�PRQ�w#b[Q&s�npw,bf ¢jU M\�e@Z6-�Z[e#w?u�Lvi[j$wvnQP�Q!s	P£\^u�Lvn�wvQ!Z�\^wOs	]OwOZre@wOu�LOi[j^�
wOn P!Q!s�PR\$u�Lvn�wvQ!Z!�

� ¯ �D�����5�3�D��� ® ² � �v���D�(� ® �
moQcb[LOj@sOZ:jl�8Z[e@wOu�Lvigj^wvnQP�Q&saP£\^u�LOnpwvQ&Zd\^i[QtqvigjlbgQ!ucb[Q!s \^�$\ln�wOZrbducj$wOuc]vigigQ�w#b:\^u�u�Q!ZgZrQ&Z�¡O YLvn�u�LoP£\^¬^Q!Z
qOi[j$�^i�\lPRPRnpwv�:Z[n�P�qO�pQ!iDn�w�P	]O�¦bgn¦bgLvi[Q&\^s`Q&s	u�j^w#b[Q�_#b�Z *���j^i�Qc_v\lPRqv��Q^¡5 YLvQ!wtb[LOQ¢wvQ�bf ¢j$i[¬Un�Z�n�w@�^j^���^Q&s�+E�
moj^igQ�j5�^Q!i!¡<Q!�^Q!w$b�Zt�^Q!wvQ�i�\5bgnpj$wOZ�ucj$P�PRn�wv� ��igj^P bgLvQ§Q�_#bgQ�igwO\l�  ¢j$i[��s*\^i[Q$¡���np¬$Q§\^svsvn¦bgnpj$wOZtjl�YwvQ! 
qOi[j$�^i�\lP£Z�¡<Z[e`ZfbgQ�P£\5bgn�u!\l���pe svQ���\�e^Q!s}b[j�b[LOQ£wvQc_@b�n�wOZfb�\lw#b!�§m j$i[QRqvigQ!u�n�Z[Q���e^¡�qvi[j^b[Q&uEb[n�j^w©�^n��^Q!w �@e
Z[e@wOu�Lvigj^wvnQP�Q&s§P£\^u�LOnpwvQ&ZMPRQ!\lw?Z¤b[LvQ���j$�p��j5 YnpwO��-

7 m QcbgLvj`svZ�\ligQ¤qvi[j^b[Q&uEb[Q&s	\^�$\ln�wOZrb�\$u�ucQ&Z[Z��@e�ucj$wOuc]Oi[igQ�w#b�bgLvigQ!\^sOZ��OWvj^i�Q�_`\^PRqv�pQ$¡5bf ¤jdbgLvi[Q&\^svZ
u�\^w�u�j^wOu�]vi[igQ�w#bg�pe§\$svs�wvQ�  qvi[j$�^i�\lP£Z¤ Yn¦bgLvj^]vb:npw#b[Q!ir��Q!i[Q!wOucQ$�

7 ���^Q!w#b,�^Q!wvQ�i�\5bgnpj$wOZtn�Z[Z[]vQ&s �#e u�\^�p��Z�j^� <�4]� 4&9�=9�;4 \^i[Q§u�j^���pQ&uEbgQ!s s`]Oi[n�wv� u�]vi[igQ�w#b�P£\^u�LOnpwvQ
i[Q&\^ucb[n�j^w�¡v\^wOsa�3Q!u�j^PRQt\^ucb[]O\^��\5bYb[LOQt�?Q!�^n�wvwvn�wv�Rjl�DwOQc_@b:npw?Zfb�\lw#b!���Çw�b[Lvn�ZY M\�e^¡@bgLvQ�igQ�n�ZMwvj
i[n�Z[¬£b[LO\lb:�^Q!wvQ�i�\5bgnpj$wajl��\lw Q��$Q�w#bYj`u�uc]OigZM\5�ÉbgQ�iYbgLvQtQ�w?saj^��n�wOZrbg\lw#b&�

�8P�qvbfean�w$bgQ�i[�(\^u�Q 2912��354;=�3!�6����4 '?\l�#ZMZre@wOu�Lvigj^wOn P!Q!s§P£\$u�LvnpwOQ!Z6-
L�@�E�(� �F  "�#�JWYC�UJI*FHW UDTD��FSRFI*FS&5 "�FW M�_ WDC��JW��#+�H8RFI*FS&5 "�FW

KMLOQ�u�j^wOZrb[ig]Oucb[j^i�Z¢��j^i:Z[e@wOu�Lvigj^wvnQP�Q&s§P£\^u�Lvn�wvQ&ZY\ligQ�-
UDTD��FSRFI*FS&5 "�FWSRHC�TVUDTD��FSRFI*FS&5 "�FW6Z\BDCFEHGDCJI/K LO_
UDTD��FSRFI*FS&5 "�FWSRHC�TVUDTD��FSRFI*FS&5 "�FW6Z!_

�Çw	b[LvQ¢¨Oi�Zfb�ucj$wOZrb[ig]OuEbgj^i&¡!bgLvQM\lig�^]vPRQ�w#b�qvi[j$�^i�\lP n�ZDbgLvQMnpwvnpb[n�\l�@P£\^u�LOnpwvQ¢qvigj^�^i�\lP ���Çw	b[LvQYZ[Q!u�j^wOs<¡
bgLvQtn�wvn¦bgn�\^��qvigj^�$ig\^P n�Z)bO9ed���:9�2�6���;< � �@�

� �D� ¯ �D�����5�.����� ® ² � �v���D�(� ® �
� npb[L ]vwOZ[e#w?u�Lvi[j$wvnQP�Q!s�P£\^u�LOnpwvQ&Z�¡Ob[LvQ!i[Q	n�Zdwvj§ M\li�\lw#bfea\l�#\ln�wOZrb:P�Q�b[Lvj`svZdnpw#bgQ�i[��Q�igQ�wOu�Q!Z6AOqvigjlbgQ!uE�
bgnpj$waj^�DPRQcbgLvj`svZMn�Z¤bgL@]OZ¤]vwOs`Q!iYqvi[j$�^i�\lPRPRQ�i�Z8igQ!Z[q?j$wOZg\l�vn��pnpbfe^��m j$i[Q!j5�^Q�i&¡^Q!�^Q!w$bM�^Q!wvQ�i�\5bgnpj$wOZ¤\ligQ
n�PRPRQ!s`n�\5bgQ���e�q3Q�i[��j^igPRQ!s��@e§b[LOQ�P£\^u�Lvn�wvQ�A?qvigj^�^i�\lPRPRQ�i�Z¤P	]OZrb:bgL#]?ZYQ�wOZ[]vigQ�b[LO\lbÑ\lwoQ!�^Q!w$b:�$Q�w`�
Q!ig\lb[n�j^w u�\^wvwvj^b	j`u�uc]Oi,\5�ÉbgQ�i,Q�wOs j^�YnpwOZrbg\^w#b�s`Q&ucn�Zrn�j^w�� �8P�qvbfe©n�w#b[Q!ir�(\$ucQ 7�� 2919��354�=�3��6��� 4 '3\l�$Z
]OwOZre@wOu�LOi[j$wvn P!Q!saPR\$u�Lvn�wvQ!Z6-

L�@�E�(� �F  "�#�JWYC�UJI*FHW ���FUDTD��FSRFI*FS&5 "�FW M�_ WDC��JW��#+�H RFI*FS&5 "�FW
KMLOQ�u�j^wOZrb[ig]Oucb[j^i�Z¢��j^iY]vw?Zre@wOu�Lvigj^wOn P!Q!s§P£\$u�LvnpwOQ!ZY\ligQ�-
���FUDTD��FSRFI*FS&5 "�FWSRHC�T����FUDTD��FSRFI*FS&5 "�FW6Z\BDCFEHGDCFI/KgLO_
���FUDTD��FSRFI*FS&5 "�FWSRHC�T����FUDTD��FSRFI*FS&5 "�FW6Z!_

Ö�Ý�Ì�ÖÉä



�����������	�
����
���������������
������ S!�

����� �g��'*��� � )�. � )���� '
KMLOQU�?\^Z[n�u ���D�D���?� qOi[j$�^i�\lP£Z¢\^i[QC-

7 ��:��2�6���;<Rsvj#Q&ZMwvjlbgLvn�wv�§\lwOs�n�P�PRQ&s`n�\lb[Q!�peab[Q�igPRnpw?\5b[Q&Z��

7 29�;: � s`j@Q&ZMwvjlbgLvnpwO�O¡OZrb[j$qOZ¤��j^iMbgLvQ�uc]vigigQ�w#bYnpwOZrbg\^w#b!¡v\lw?s§bgQ�igP�n�wO\lb[Q!Zd\5bYwvQc_@b:n�wOZrbg\lw#b&�

7 2*4&5 qO]`bgZ�\�qvigj^�$ig\^P npw Z[Q �#]vQ�w?ucQ� Yn¦bgL \^w*j^b[LvQ!i!�8��_`Q&uc]`bgnpj$w*j^�¢bgLvQ£ZrQ&ucj^w?s qvigj^�$ig\^P n�Z
npPRPRQ!svn�\lb[Q���e�Zrbg\^irbgQ!s� YLvQ�w�bgLvQ�¨Oi�ZfbYqvigj^�$ig\^P �3Q!u�j^PRQ!Zducj^PRqv��QcbgQ���e£b[Q!i[PRn�wO\5bgQ!s<�
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M

�LE*>DW*FL�-OQP LJCJWDN! wEL@�H��FI#(L@FW*H Z��%+JW��#�! %U! �WYC  %+?_a`
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�LE*>DW*FL� (� "���FWD+��LE*>DW*FL�*Z!_a`
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7 <�4��
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	�42����� ` 4�35��igQcbg]vigwOZ�b[LOQan�P�qO�pn�ucnpb�j$�`kfQ!ucb!¡�Z[Qcb	�@e��g���
	 n�wOZrb[ig]OuEbgnpj$wOZ�*1ZrQ!Qa�v��S!z�+E�}KMLvQ
� a 
�
,�5\l��]vQtn�ZMi[Q�b[]vigwvQ&san�wou�\^Z[QUb[LvQ!i[Q�n�ZYwvj£\^ZgZ[j@u�n�\lb[Q&s§n�P�qO�pn�ucnpb:j^�`kfQ&uEb&�

����	 � �����/.0%('
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L�@�E�(� �F  "�#�JWYC�UJI*FHW [�FL�! wEL��WDC��JW��#+�H8>DIDNJI;T  wE*TVUDWYC! �I#(� �JI�E�(YW
M

L�@�E�(� �F NFE� %+8WDCJW*FS@#�JW6Z �D�#N! /CFEL�wK?W��#� W��#N?_a`
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³¢j$wOZfbgi[]?uEb[j$i¤��j^i:\5bgj^P£ZMn�Z<-
BDCFEHGDCJI/K RHC�T [��FE!K,Z\[�FL�! wEL� I*FL�! wEL�O_
«ÑZ�Qc_v\lPRqv��Q^¡lLOQ�igQ¤n�Z�b[LOQMsvQc¨Owvnpb[n�j^wRj^�Ob[LOQ 7*9�������\$uEbgnpj$w,]OZ[Q!s	b[jUbgig\$ucQ¤Qc_`Q!u�]`b[n�j^w8*ÉbgLvn�Z \^uEbgnpj$w

svj#Q&ZMwvjlbd\$uEbg]O\l���pe£�3Q���j^wO�Rb[jRqO\^u�¬5\^�^Q `]a �6�a:&9�+@-
L�@�E�(� �FGFD(YI*H�H BDC! "�#�  �K L�(YW/K?W��#��Hc[�FL�! wEL�
M
L�@�E�(� �FcUD�DC! "�JG K]HwG;`
L�@�E�(� �F BDC! "�#�*ZdUD�DC! "�JG K]HwG?_ M �D&5 �H6T K]HwGSP K]HwG;` _
L�@�E�(� �FcUD�DC! "�JGG�FEYUD�DC! "�JG*Z!_ M CJWD�D@JCD� $/UDT�HL�JW/K T\EL@#��T LJC! "�#�*Z ��$�$"Z�K9HwG�Z5$ ��$Y_*$O` _
L�@�E�(� �F NFE� %+ WDCJW*FS@#�JW6Z �D�#N! /CFEL�wK?W��#� W��#N?_ M UDT�HL�JW/K T\EL@#��T LJC! "�#�*ZjK]HwG?_a` _
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�=�
 a =9��4,P�Q�b[Lvj`s n�Z:u�\^�p��Q!sG+Dkf]OZfb:�3Qc��j$i[Q
Q�_`Q!uc]vb[n�wv����j^iMb[LOQ�¨OigZrbMb[n�PRQ�b[LvQtigQ!\$uEb[n��^QUn�wOZfbgi[]?uEb[n�j^w n�w  YLvn�u�L�b[LOQ�e�\^i[QUQ�P,�?Q&svs`Q&s<�
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 a =9��4dP�Q�b[Lvj`s�LO\$Z�b[LvQ:P£\$u�LvnpwOQ¤Q!w@�#n�igj^wvPRQ�w#b�\^Z�qO\^ig\^PRQcb[Q!i!�

L�@�E�(� �F  "�#�JWYC�UJI*FHW��%+JW��#�! %U! �WYCDKJCJIHLDLFWYC WDC��JW��#+�H�>DIDNJI;T  wE*TVUDWYC! �I#(� �JI�E�(YW
M

�%+JW��#�! %U! �WYCSWDNJI#(L@FID�JW6Z �D�#N! /CFEL�wK?W��#� W��#N?_a`
_

L�@�E�(� �F  "�#�JWYC�UJI*FHW ^FEDE�(YWDI���KJCJIHLDLFWYCMWDC��JW��#+�HG>DIDNJI;T  wE*TVUDWYC! �I#(� �JI�E�(YW
M

E EDE�(YWDI���WDNJI#(L@FID�JW6Z �D�#N! /CFEL�wK?W��#� W��#N?_a`
_

L�@�E�(� �F  "�#�JWYC�UJI*FHW��"�#�JWYGJWYCDKJCJIHLDLFWYCMWDC��JW��#+�HG>DIDNJI;T  wE*TVUDWYC! �I#(� �JI�E�(YW
M
L�@�E�(� �F  "�#� WDNJI#(L@FID�JW6Z �D�#N! /CFEL�wK?W��#� W��#N?_a`

_

L�@�E�(� �F  "�#�JWYC�UJI*FHW��LE*>DW*FL�DKJCJIHLDLFWYCMWDC��JW��#+�H�>DIDNJI;T  wE*TVUDWYC! �I#(� �JI�E�(YW
M

�LE*>DW*FL�8WDNJI#(L@FID�JW6Z �D�#N! /CFEL�wK?W��#� W��#N?_a`
_

�,�.���!�!�?�3��� ��� � � ® �5�
« ucj$wOZrbg\lw#ba Yi�\lqOq?Q!i�\^�p M\�e`Z£i[Q�b[]vigwOZab[LvQ Zg\lPRQ}�5\l��]vQ©�^n��^Q�wH\lb u�j^wOZrb[ig]Oucb[n�j^w�� KMLvQ�igQ*\^i[Q}y
u�j^wOZrb[ig]Oucb[j^i�Z ��j^idu�j^wOZrbg\^w$bM Yi�\lqvq3Q�i�Z<-
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^FEDE�(YWDI���KJCJIHLDLFWYCMRHC�TVeJEL��HL�DKJCJIHLDLFWYC*Z�E EDE�(YWDI�� EO_
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� � :9�21 �Yn�ZMQ �#]vnp�5\^�pQ!w$bMbgj,n�wOZrb[ig]OuE�
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u�j^wOZrbg\^w#b!�

������� � ��%���'
«¥��n�wv¬�\$Z[Z[j`ucn�\5bgQ!Z�\��$\���\Uj$�`kfQ!ucb�b[j�\�igQ!\^ucb[n��^QYZrbg\5bgQ�PRQ�w#bMA^bgLvQYj^�`kfQ&uEb8�3Q!u�j^PRQ!Z�bgLvQ:n�PRqv�pn�ucnpb¤�$\��5\
j$�`kfQ!ucb *(i[Q�b[]vigwvQ!sa�@e�PRQ�b[Lvj`s 
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n�wOZrb[ig]OuEbgnpj$w���KMLvQ�igQt\ligQUbf ¢j£ucj$wOZrb[ig]OuEbgj^i�Z<-
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