
HAL Id: inria-00098689
https://inria.hal.science/inria-00098689

Submitted on 26 Sep 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.

Complexity classes and rewrite systems with polynomial
interpretation

Guillaume Bonfante, Adam Cichon, Jean-Yves Marion, Hélène Touzet

To cite this version:
Guillaume Bonfante, Adam Cichon, Jean-Yves Marion, Hélène Touzet. Complexity classes and rewrite
systems with polynomial interpretation. CSl’98, 1998, Brno, République Tchèque, pp.372-384. �inria-
00098689�

https://inria.hal.science/inria-00098689
https://hal.archives-ouvertes.fr


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

���

����!	,�!���!	#�!���!
����

-/.�021436587�3�9
:';!<=.!>2?A@CB!1'3�;�DE. F�GH7JI
?A143K7�3!LKM=.ON�14P!QR:S9UT
V=WYXCZR[C\4]�Z

^`_baRc
_2dCeRf�dC_
c%f�_Cg=h�ikjmlonAp4f�dUjmikeSfrqseRtu_�cvh�eSc
g4q�h�l'ikd%l/aRc
_2dCeuw�x4p�j%aRy'zk_by4{
a|c
_Ch�c%ikj%_|q%{�q%j%_Uw}a~g4w�ikj%jmi�fr��x!eRzk{~f�euw�ikaSz�i�f4j%_�c%x4c
_Cj%aujmikeSfE�*^`_|d
zka~q%qmi�n�{�jml�_Uw
audCdCeRc
gJi�fr�|j%ebabd�c%ikj%_�c%ikeRf*y�auq%_Cg*eSf=jml�_�i�f4j%_�c%x4c
_Cj%aujmikeSfrqseRnEqmp�dCdU_Cq%q%eSc�q%{�wby!eRzkqC�
��l4ikq,zk_Caug'q�j%e�jml�_vg'_��4f4ikjmikeSf�eSn�jml'c
_U_2d�zkauq%q%_CqC��h�l4ikd�l�jmp'c%frq�eSprj�j%eby!_2_U��a~dCjmzk{
jmlr_�x!eSzk{~��jmikw|_u�'z�i�fr_CaScv_C�~x!eRf�_
f4jmikaSz���jmiAw�_�aRf�g*g4eSp4y'zk{|z�i�fr_CaScv_C�~x!eRf�_
f4jmikaSz�jmikw�_
dUe~w�x4p�j%aRy'zk_�nAp'frdCjmikeRf�qC���2q�dCeSfrq%_C�~pr_�frdC_~�!h�_baRzkq%e�d%lraSc
a~dUj%_�c%ik�C_*�Y�k�E���~�!�4�O�

� �,�*�,���� (¡�¢2��£R���

¤ :�7�I�:�?A3�9
:RI�:R¥
9�:RLK?A3/¥
9
POL!¦�?§3O¨*9
B!:�I
:R©�7J9
?A143!¥�B!?Aª/«E:S9%¬v:R:S3�9
:SI
­�?A3E7J9
?A143o14I�L!:RI�?§3O¨4¥21�5
I
:S¬bI
?A9
:o¥
¦�¥
9�:R­�¥�7J3!LK5�:~7�¥
?A«!©A:|@R1'­�ª!P!9C7�9�?§1'3�.�®�3!:o­�?A¨4B�9�¥�P!¥
ªY:R@R9*9�BE7�9�ªE1'©A¦r3O14­�?�7J©
?A3�9
:RI�ª!I
:R9C7�9�?§1'3!¥u;�?A3�9
I�1�L!P!@R:RL�«�¦°¯�±S²
;�¬214PO©§L³«Y:�7K¨'1r1�L³@u7J3!L!?ALE7J9
:o5�1'I*9
B!:`?A3r´':R¥
9�?¶µ
¨r7J9
?A143(1�5v¥�­·7�©A©�@R1'­�ª!©A:R¸�?A9%¦�@S©¹7J¥
¥�:R¥*1�5s5�P!3!@R9�?A143!¥~.|ºv7�I�?§1'P!¥�?A­`ª!©A:R­�:R3�9C7�9
?A1�3!¥2BE7~´':
«Y:R:R3�@~7�I
I�?A:RL�1'P!9�¯�»�;r¼O;!½4½';!½u»¾²
.�M�1�¬v:R´':RIu;Y¯�¿~²EBY7~´4:b¥
BO1�¬b3/9
BE7J9À7J3r¦�I
:R¬bI�?§9�:�¥�¦r¥�9
:R­
¬b?A9
B�7oªY14©A¦�3!1'­�?�7�©Y?A3r9�:RI
ªOI
:R9C7�9
?A1'3H9
:RI�­�?A3E7J9
?A143`ª!I
1�1�5b7�L!­`?§9�¥vLO14P!«!©A¦'µ%:R¸�ªE1'3!:R3�9
?�7�©
L!:RI�?A´47�9
?A1'3!¥u.
NbB!:�¬214I�Á/1�5v¯�ÂS²�?A3!?A9
?�7�9�:RL/7�3·7J©A9
:RI�3E7�9�?§´':�7�3E7J©A¦r¥�?A¥�1�5�9
B!:�:CÃ�:S@R9
¥�1�5�9
:SI
­�?A3E7J9
?A143

ª!I�1r1J5�¥/«E7J¥
:RL&1'3$9�B!:HP!¥�:H1�5|ªE1'©§¦�3!1'­�?�7�©s?§3�9�:RI
ª!I�:R9U7J9
?A143O¥u.&Ä%9/¬b7�¥o¥
BO1�¬b3°9�BE7�9�7
ªE7JI
9
?A@RPO©¹7JI
©A¦o?§­`ªE1'I
9C7�3�9�7�¥
ªY:R@R9b¬b7�¥29
BO:�?A3�9
:SI
ª!I�:R9U7J9
?A143!¥21�5�9
B!:�@R143O¥
9
I�P!@R9�14I
¥�¬bB!?A@CB
¬2:RI
:HI�:R¥
9�I
?A@R9�:RLÅ9�1³9
B!:K¥�:R9/ÆÈÇÊÉ�Ë!ÌCÍ�Î�;vËÏ7Ï@R143O¥
9U7J3�9·7�3OL°ÍÏ7ÏP!3E7�I�¦$¥�P!@R@R:R¥�¥
1'I
¥
¦�­/«Y14©%.
NbB!:bª!I�:R¥
:R3�92ªE7�ªY:RI�I�:R@R1'3!¥
?AL!:RI�¥b9
B!:b¥�?A9
PE7J9
?A143�.,Ð�?AI�¥
9
©A¦�;�¬2:b¥
9
POL!¦*5mP!3!@R9�?§1'3!¥�1�´4:RI

¥
9�I
?A3!¨'¥u;�9�BE7�9�?§¥~;YI
:R¬bI�?§9�:=¥�¦�¥
9
:S­�¥�«Y7�¥
:SL�1'3H¥
:R´':RIU7J©�¥
PO@R@R:R¥�¥
14I�¥u.oÄ%3!L!:S:RL�¬214I�L!¥*7�I�:
9
BO:v@u7J3!143O?§@~7�©!L!1'­·7J?§3O¥Y5�14I,@R14­`ª!P!9U7J9
?A143O¥u.�Ñ�:S@R143!LO©§¦�;�¬2:vªOI
1�´�?AL!:v7�¥
9�IU7�9�?¶ÒE@u7�9�?A143o1�5
¥
¦�¥�9
:R­`¥b¬bB!?A@UB`?A¥vI�:R©�7�9
:SL·9�1=9�B!:|Á�?§3OL�1�5�ªE1'©A¦r3O14­�?�7J©k¥�?A3r9�:RI
ªOI
:R9�?§3O¨/9
B!:|¥
PO@R@R:R¥�¥
14I�¥u.
¤ :H¥
BO1�¬Ó9�BE7�9(ÔvÕ�Ö�×�Ø$5mP!3!@R9�?§1'3!¥·7JI
:H@CBE7JIU7J@R9
:RI�?AQR:RLÙ«r¦ÚI�:R¬bI
?A9
:Ï¥
¦�¥�9
:R­`¥�7�L�µ

­�?A9�9
?A3!¨*ªY14©A¦�3!14­`?�7�©!9�:RI
­`?§3Y7�9
?A1'3�ª!I�1r1J5�¥�¬bBO:RI
:o9
B!:�¥
P!@R@S:R¥
¥�14I
¥o7�I
:�?§3�9�:RI
ª!I�:R9
:SL�«�¦
Û§ÜÞÝ!ßCà4á2ªE1'©A¦r3O14­�?�7J©k¥�¬b?A9
BK©A:u7JL!?A3!¨/@R1�:Câ�@R?A:R3�9=½'.2<�¥�7o@S143!¥�:Rã�P!:R3!@R:';�5�PO3!@R9
?A1'3!¥b1�´4:RI
Æä9
P!I�3·1'P!9b9
1/«Y:|ª!I
:S@R?A¥
:R©A¦Ïå�Ö�æ�çSè�é�êYØë5�P!3!@R9�?A143!¥~.
¤ ?A9
B!?A3�9
B!:`¥U7�­`:/5�IC7�­`:R¬v1'I
Á�;,©§?A3!:~7�Io:R¸�ªE1'3!:R3�9
?�7�©b9�?A­�:o5�P!3O@R9
?A143O¥u;�?%. :4.Ï5mP!3!@Cµ

9
?A1'3!¥�?A3�ì2Õ�Ö�×�ØoÇäí|Õ�Ö�×�Ø,î�»4ïSðkñ�ò�óS;r7JI
:b@CBE7JIU7�@S9
:RI�?§QS:RL�«�¦oI
:R¬bI�?§9�:�¥�¦r¥�9
:R­`¥v7�LO­�?A9
9�?§3O¨
ªY14©A¦�3!14­`?¹7J©�9
:RI�­�?A3E7�9�?A143Ïª!I
1�1�5m¥=¬bB!:SI
:K9
B!:K¥�P!@R@R:R¥�¥
1'I
¥H7�I�:�?A3�9
:RI�ª!I
:R9�:RL&«�¦ÚÛ§ÜÞÝ!ßCà4á
ªY14©A¦�3!14­`?¹7J©A¥u. ¤ :2¥
BY7�©A©!7�©A¥
1�¥
:R:�9
BE7J9�:S´4:RI�¦*©�7�3!¨'PE7�¨':�?A3�í|Õ�Ö�×�Ø,î�»�ñ�ôYõkö�÷mó�?A¥�7�@S@R:Rª!9�:RL
«�¦�9�B!?A¥b¥
¦�¥
9�:R­�;�¬b?A9
B`I
:R¥�ªE:S@R9*9
1/7oªY14©A¦�3!14­`?¹7J©�I
:RL!PO@R9
?A143,.
NbB!:�©A?A3!:u7JI�L!14P!«O©§¦'µ%:R¸�ªE1'3!:R3�9
?�7J©�9
?A­�:#5�P!3!@R9�?A143!¥~;u?%. :4.�?A3�ìÀøSÕ�Ö�×�Ø/ÇÙí|Õ�Ö�×�Ø�îm» øCù õkúU÷ óR;

7�I�:=@CBE7JIU7J@R9
:RI�?AQR:RL$«�¦KI
:S¬bI
?A9
:/¥�¦r¥�9
:R­`¥*7�L!­`?§9�9
?A3!¨oªE1'©A¦r3O14­�?�7J©E9�:RI
­`?§3Y7�9
?A1'3·ªOI
1�1�5�¥
¬bB!:RI�:*9
BO:*¥
P!@S@R:R¥
¥�14I�¥û7JI
:*?A3�9
:SI
ª!I�:R9
:RL(«r¦ÏÝ!ü4Ý6ý%Û§Ü�Ý!ßCà'ávªY14©A¦�3!1'­�?�7�©¶¥u.
GH7�@CB!?A3!:2?A3!L!:RªY:R3!LY7�3�9�@CBE7�IC7�@R9�:RI
?AQu7J9
?A143O¥�1J5E@R1'­�ª!©A:R¸�?A9%¦�@R©�7J¥
¥
:S¥�¬v:SI
:b14I�?A¨4?A3E7�9�:RL

«�¦H>214«!BE7J­þ¯ ÿ~²�.|NbBO?§¥|7�ª!ªOI
1r7J@CB�?A¥�«�¦K­�:~7�3H1J5���«E1'P!3!L!:RL(I
:R@RPOI
¥
?A1'3³143H3!1'9U7J9
?A143��
¬bB!?A@CB/?A­�ªY14¥
:S¥�¨4©A14«Y7�©!I�:R¥
9�I
?A@R9
?A1'3!¥b143/9�B!:b5�PO3!@R9
?A1'3!¥��'IU7J9
:R¥21�5�¨'I
1�¬b9
B,.�Ä%3`@R143�9
IC7�¥�9u;
?A3$1'P!I/¬v1'I
Á�;�ªY14©A¦�3!1'­�?�7�©�?A3�9
:RI�ª!I
:R9C7�9�?§1'3Ú?§­`ªE1'¥
:R¥/7Ï@R1'3!L!?A9
?A143�143�I
:R¬bI�?§9�:HI
PO©§:S¥u.

���	��

��������������������

����������
����
���! ���"$# %&#('*)�+��-,�./,�0�132&��4�5�687�9/
��;:<�>=�!?@:<A���4���BC����5��!DE��F�
���4��!���
G�H�I*J�K�L�J�M/N&OQP/RSP�T�I�J&OVU�L�W/R!I�J/X!Y�OQM�I�Z�[�N�M�\�]�^�I�W/R;L`_>K�Wa_

½



NbB!:RI�:C5�1'I
:4;b9�B!:HL!?¶Ã�:RI
:S3r9`Á�?§3OL!¥/1�5|ªE1'©§¦�3!1'­�?�7�©s?§3�9�:RI
ª!I�:R9U7J9
?A143O¥/1�5*¥
P!@S@R:R¥
¥�14I�¥�7�I�:
¥
1'­�:R¬bBY7�9b7�Á�?A3/9
1/9
BO:�3O149
?A1'3�1�5�LE7�9C7*9�?A:RI
?A3!¨oI
:R@S:R3�9
©A¦K?§3�9�I
1�L!P!@R:SL·?A3Ï¯§½';�½uËS²
.�Ä%92?§¥
7�©A¥�1b¬v1'I
9
B|­`:R3�9
?A143!?A3!¨29
BO:�@CBE7�IC7�@R9�:RI
?AQu7J9
?A143*1J5�ÔvÕ�Ö�×�Øb5�P!3O@R9
?A143O¥�1�´4:SIYÒE3!?A9
:�­`1�L!:R©A¥
?A3&¯��S²�;,«Y:R@u7�PO¥
:K«E1'9
B�@R143!¥�?AL!:RIo«E7�¥�?§@~7�©A©A¦H9
B!:`¥U7J­�:o¥
¦�¥
9�:R­��o9
BO:�M�:SI
«!IC7�3!L�µ
-��1'L!:R©
:Rã�PE7J9
?A143!¥~.
NbB!?A¥bªE7�ªY:RIb?A¥214I
¨�7�3!?AQR:SLë7J¥�5m14©A©A1�¬b¥u.�Ñ�:R@R9�?§1'3H»*L!: ÒE3!:R¥ 5�P!3!@R9�?A143!¥2@R14­`ª!P!9�:RL�«�¦

I
:S¬bI
?A9
:/¥�¦r¥�9
:R­`¥|¬b?§9�BHªY14©A¦�3!14­`?¹7J©E?A3�9
:SI
ª!I�:R9U7J9
?A143³9�:RI
­`?§3Y7�9
?A1'3·ªOI
1�1�5�¥~.|NbB!:R3�;#9
B!:
­·7J?A3=I�:R¥
P!©A9�¥b¬b?§9�B�9�B!:R?AIb@R143O¥
:Rã�P!:R3O@R:R¥*7�I�:�ªOI
:R¥�:R3�9
:RLH?A3`NbB!:R14I�:R­ ½'.�Ä%3·Ñ�:R@S9
?A143HÂ!;
¬2:v:R¥�9U7J«!©A?§¥�B=9�B!:b@CBE7�IC7�@R9�:RI
?AQu7J9
?A143o1�5,ÔvÕ�Ö�×�Ø�.,Ä%3/Ñ�:R@R9�?§1'3=ÿY;�¬2:v:R¸!7J­�?A3!:bå�ÖÞæ�çRè�é�êYØ�.
NbB!:H©�7J¥
9�9%¬21³¥
:S@R9
?A143O¥ë7JI
:HLO:R´41'9
:RL&9�1$:R¸�ªY143!:S3r9�?�7�©|@R©�7�¥�¥
:R¥H7�3OL°9�B!:Hª!I�1�1�5�¥`P!¥
:
I
:S¥
P!©A9
¥�1�5�9
B!:*ªOI
:R´�?A14P!¥b¥�:R@R9�?§1'3!¥u.

� �}�	��
(¡/�
���K£��R£ ����� 
Ï�����K���	� £����Ú£~�*�
� ��
`���b���|��£S�/�

NbB!:29
:RI�­äI
:R¬bI�?A9
?A3!¨�3O149U7J9
?A143O¥�P!¥�:RL=9�B!I
1'P!¨4BO14P!9�7�I
:2«E7J¥
:RL*1'3�¯��S²
.�Ä%3*ªY7�I
9�?A@RP!©�7�I~;u©A:R9
� «E:*7�ÒY3!?A9
:|¥
:R9b1J5�¥
¦�­/«Y14©A¥�1�5�ÒY¸r:SL·7�I�?A9%¦�7�3!L �°7ûL!:R3�P!­�:SIU7�«O©§:�¥
:R9b1J5�´47�I�?¹7J«!©A:R¥u.
!�î � Ì"��ó/?A¥o9
B!:(9
:RI�­ 7J©§¨':R«!IC7H«!PO?§©A9/P!ª 5�I
1'­ � 7J3!L#��7�3!L$!·î � óo?A¥o9
B!:(¥
:R9`1�5
¨4I�14P!3OL·9�:RI
­`¥u.2NbB!:*I�:R©�7�9�?§1'3&%' î T' óbL!:S3!149�:R¥|9
B!:*9�IU7J3!¥
?A9
?A´':�îÞI
:"(Y:R¸�?§´':Cµ%9
IU7J3!¥
?A9�?§´':uó
@R©A14¥�P!I
:|1J5 ' .�Äm5�)K7�3!L */7�I
:|9%¬21=9�:RI
­`¥v1J5
!�î � Ì"��óS;�¬v:|¬bI
?A9�:+)-,' *o9�1=­`:u7�3/9�BE7�9
) T' *�7J3!L.*�?A¥b?§3`3!14I�­·7J©!5�1'I
­Ï.

/1032 465 ���Y�!

�����$��	87�����9��
	:9s� �!	#"$�!
%�!	&�'���'�!	����
¤ :o¥
BE7J©§©s@R143!@S:R3�9
IU7J9
:K143Ï5mP!3!@R9�?§1'3!¥|1�´4:RI�¬v1'I
L!¥*¬bBO?§@CB$7JI
:/@R1'­�ª!P!9�:RLÏ«r¦ÏI
:S¬bI
?A9
:
¥
¦�¥�9
:R­`¥u.�Ð!1'I�9
BO?§¥~;�¬2:v¥�ªE:R@S?k5m¦=7�¥
:R9�1�5Y@R143!¥�9
I�P!@R9
1'I
¥<; 7�3!L=7�L!?A¥>=C14?A3�9�¥
:R9s1�5EL!: ÒE3!:RL
¥
¦�­/«Y14©A¥6?v.�NbB!:/¥
:R9�1�5b@R143!¥�9
I�P!@R9
1'I
¥@; @R1'3r9C7�?A3!¥=7J9|©§:~7�¥
9�143!:o@R143O¥
9U7J3�9*¥
¦�­/«Y14©%.
<�©A©�1'9
B!:RI�@R143O¥
9
I�P!@R9�14I
¥|7�I�:*P!3E7JI
¦·7J3!L·7JI
:*@~7�©A©A:RLBA�CED"DUß�A"ARü4á"AR.
NbB!:o¥
:R9*1J5vI
:S¬bI
?A9
:oI
P!©A:R¥+F 1�´4:RI|9
BO:=9�:RI
­ 7�©A¨4:R«OIU7�!`î>?HG.; Ì"��ó�L!:CÒY3!:R¥*:u7J@CB

5�P!3O@R9
?A143(¥
¦�­/«E1'©�1�5�?v. ¤ :o7�©A¬À7~¦�¥�7J¥
¥
PO­�:*9�BE7�9IF ?§¥|9�:RI
­`?§3Y7�9
?A3!¨Kî�¥�9
I�143!¨'©§¦K3!1'I%µ
­·7J©A?§Q~7�«!©A:uó�7J3!LH7�©A¥
1/9�BE7�9JF ?A¥b@R1'3E(EP!:S3r9|7�3!LKL!:S9
:RI�­�?A3!:R¥ 5�14Ib:u7J@CB·9�:RI
­ 7oPO3!?AãrPO:
3!1'I
­·7J©!5m14I
­+?§3`9
B!:�@R143!¥�9
I�P!@R9
1'I�¥�:R9K!�îL;ÅóR.
Ä%9�?A¥�@R1'3r´':R3!?A:R3�9�9�1*ª!I
:S¥
:R3�9b7|I
:R¬bI�?A9
:�¥�¦�¥
9
:S­Ó7�¥v7�9�P!ª!©A:NMOF�ÌP?vÌP; Ì"Q R*;4¬bBO:RI
:

S ; ?§¥b9�B!:|¥
:R9�1�5�@R143!¥�9
I�P!@R9
1'I
¥UT

S ? ?A¥b9
BO:�¥�:R9�1J5�L!: ÒE3!:RLK5mP!3!@R9�?§1'3K¥
¦�­/«E1'©A¥VT

S F ?A¥b9
BO:�¥�:R9�1J5�I�:R¬bI
?A9
:�I
P!©A:R¥UT

S QK?A¥b9
B!:*­K7�?A3�5�P!3!@R9�?A143K¥
¦�­/«Y14©Y1�5W?6T
-|?A´4:R3Ï7�3H7�©Aª!BE7J«E:S9YXä7�3OL�7/@R1'3!¥
9�I
P!@S9
14I�¥
:R9Z; ;YL!: ÒE3!:/7�3$ß~Ý[DCüV\'Ü�Ý^]`_�C�Ý[DVamÜ�ü'Ý

b 7�¥*7�3(?§3U=C:R@R9�?§´':*­�1'I
ª!BO?§¥�­Ó1J5cX ' ; ¬bB!?A@CBH?A¥�:R¸�9
:S3!L!:RL³@u7J3!143O?§@~7�©A©A¦·9�1.XbTo?A3
9
BO:�PO¥
PE7J©�­·7J3!3!:RIN�

b îed¾ó Ç f îgd*?A¥b9
BO:*:R­�ªO9%¦/¬v1'I
L�1J51XbTuó�h
b îjik)Eó Ç b îki�óSî b îj)Yó
ó îki�lBXbó

<äªE7J?§I|î b Ì3m�ó21�5�:R3!@R1�L!?A3!¨o5�PO3!@R9
?A1'3!¥b?A¥�7�3�:S3!@R1�L!?A3!¨�ªY7�?AIv?¶5�¬bB!:R3!:R´':RI b îki�ó�Çnm�î>o4ó
9
BO:R3�i�Çpo6.

»



<�5mP!3!@R9�?§1'3��:�vîkXbTuó�ñ��' XbT�?§¥o¥U7J?AL³9
1H«Y:�DCü���� CEamß"\�«�¦Ï9
B!:`I
:R¬bI�?§9�:�¥�¦r¥�9
:R­
M#F�ÌP?vÌP; Ì"Q R ?¶5�9
B!:RI�:/?A¥�7/ªY7�?AI*î b Ì3m�ó�1J5�:R3!@R1�L!?A3!¨`5�P!3O@R9
?A143O¥�¥
PO@UBÏ9
BY7�9u;O5�1'I�7J©§©�	� ÌUhVhUhYÌ � ñ Ì"*�l�XbT

Q�î b î �	� óSÌVhUhUhEÌ b î � ñ ó
ó ,' m�îj*'ó�
 ��î �	� ÌVhUhVhOÌ � ñ ó�Ç:*
NbB!?A¥oL!:CÒE3!?A9�?§1'3°7J©§©A1�¬b¥*9�1HL!?¶Ã�:RI
:R3�9�?¹7J9
:K«Y:R9%¬v:S:R3&?A3!ª!P!9o@R1'3!¥
9�I
P!@R9�14I�¥·7�3OL$14PO9
ª!P!9
@R1'3!¥
9�I
P!@R9�14I�¥u;�7�5�:u7J9
P!I�:*¬bB!?A@CB�¬b?A©A©�«E:|3!:R@S:R¥
¥C7�I
¦(¥
1�143�.
��
 à����EÛAß�����NbB!:ÏI
:S¬bI
?A9
:³¥�¦r¥�9
:R­ M��·ÌSÉ������EÌ������OÌ �"!!Î�Ì%Æ*Ì#��! R ¬bB!:SI
:ÏÆ�Ç�É¾ËO; ¥SÎ
L!:CÒY3!:RLH9�B!:|9U7�©A©A¦/¥
ã�PE7JI
:|5mP!3!@R9�?§1'3�.

�
$%%%%& %%%%'

�����EîmË!Ì#(4ó ' (������îmÍ�),Ì#(4ó ' Í'î*������î+),Ì ('ó
ó�����!îmË!Ì#(4ó ' Ë�����EîmÍ�),Ì#(4ó ' �����Eî,(!Ì����-�Yî,)�Ì#(4ó�ó�"!Eî+)Yó ' �����!î,)�Ì#)Yó
. 7J@UB�3�P!­/«E:SI�/�?A¥=I�:Rª!I�:R¥
:R3�9�:RLÅ?A3³P!3Y7�I
¦�;�¥U7~¦³1�´':RI`É-0 Î¾T�;s«�¦1/ Ç20 ñ�. NbB!:R3�;3��!
?A¥|?§3�9�:RI
ª!I�:R9
:SL³«r¦K1'3!:=:S3!@R1�L!?A3!¨`5�P!3!@S9
?A143 b � b îjfCó�Ç Ë·7J3!L b î+/54Ù½ óbÇ}Í'î b î+/ ó�óR.
M�:S3!@R:4;6�"!�î b î+/ ó
ó ,' b î,/ ø ó
/10P/ 7 ���%��������

���|

�s�!	��!���!	��!�,�!

���
<8�!ü�Û:9�ÝOü��oÜ�à�Û!Ü�Ý[amß~á,��á�ßVamà^amÜ�ü4Ý`a�ß~á;�oÜ�Ý!à^amÜ�ü'Ý3��á�üuü3_!5m14I�72I
:S¬bI
?A9
:�¥�¦�¥
9
:S­ MOF�ÌP?vÌ ;äÌ QHR
@R1'3!¥
?A¥
9�¥b?A3/9
B!:*7�¥�¥
?A¨43O­�:R3�9�9�1*:u7�@CB`5�P!3O@R9
?A143/¥�¦�­/«E1'©�<�1J5W?�G`; Ì!7ûªE1'©§¦�3!1'­�?�7�©�¯ <4²
¬b?A9
B/3!1'3�µ%3!:R¨r7J9
?A´4:2?A3�9
:R¨':RIv@S1r: â�@R?A:R3�9
¥2¬bB!?A@UB/¥C7�9�?§¥�ÒE:R¥29
B!: 5�14©A©A1�¬b?A3!¨b@R1'3!L!?A9
?A143O¥u.,Äm5
9
BO:�7�I
?A9%¦K1�5=<ë?A¥?>(9
B!:R3&¯ <'² ?A¥*7/ªY14©A¦�3!1'­�?�7�©�¬b?A9
B8>H´47JI
?�7�«!©A:R¥~./¯ <4²v?A¥|­�1'3!149�143!?A@4;
9
BY7�9b?A¥u; )-M@( A ¯ <4²
îCBDB�BYÌ#)�ÌDB�BDB�ócMÅ¯ <4²
îCBDB�BYÌ#(!ÌDB�BDB%ó
<�©A¥�1E;2?¶5�9
BO:�7�I�?§9%¦³1J5E<$?§¥�ËÏ9�B!:R3 ¯ <'²�R ½';v1'9
B!:SI
¬b?A¥
:$¯ <'²�î,) � Ì�BDB�BOÌ ) ñ ó RF)HGU; 5�14I
i�Ç ½4Ì#/H7J3!L/5�1'I�7�©A©I)"JNR ËO; oûÇ ½4Ì#/�.
¯~²�?A¥2:R¸�9
:R3OL!:RLÏ@u7�3!1'3!?A@u7�©A©A¦o9
1�!�îL?.G�;Åób7J¥�5�1'©A©§1�¬b¥

¯ <�îLK � ÌUhVhUhEÌMK ñ óm²�Ç ¯ <4²
î
¯ K � ²
ÌUhVhUh!Ì~¯ K ñ ²�ó�h
N 7J¥
9
©A¦�;�¯~²�­/P!¥�9v:R3O¥
P!I�:=9�BE7�925�1'IÀ7J©A©�I
P!©A:R¥PO '2Q 1�5 F

¯ O¹²WRÅ¯ Q ²
5�1'I=7�©A©�´47J©§PO:R¥*1�5b´47�I�?�7�«!©A:R¥*¨'I
:u7J9
:RIo9
BY7�3³9
BO:�­�?A3!?A­oP!­ 1�5�9
BO:�?A3�9
:RI�ª!I
:R9C7�9�?§1'3!¥o1�5
9
BO:�@S143!¥�9U7�3�9�¥u.
��
 à����EÛAß?R���NbB!:2I
:S¬bI
?A9
:2¥
¦�¥
9�:R­ 1J5E:R¸!7�­`ª!©A:�»�7�LO­�?A9
¥Y9
B!:s5�1'©§©A1�¬b?A3!¨2?A3r9�:RI
ªOI
:R9C7�9
?A1'3

¯�Ë~² Ç »
¯�ÍC²
î,)Eó Ç )?4&½

¯ ������²
î,)�Ì#(4ó Ç »�)?4S(!Ì
¯ �����~²
î,)�Ì#(4ó Ç Â�)T(
¯U�"!�²
î,)Eó Ç Â�) ø 4Ù½

Â



� Ð!I�14­}3!1�¬Ú143,;!7|I
:R¬bI�?A9
:|¥
¦�¥
9�:R­ M$F�Ì ?vÌP; Ì"Q R&¬b?A9�B�7*ªY14©A¦�3!14­`?�7�©4?A3�9
:SI
ª!I�:Cµ
9U7J9
?A143Ï¯~²�?A¥2L!:R3!1'9
:RL(«r¦ MOF�ÌP?vÌP; Ì"QEÌ~¯S²WR*.
¤ :b:R3!L/9�B!?A¥�¥
:R@S9
?A143`«r¦o¨4?A´�?A3!¨�¥�14­`:v¨':R3!:RIC7�©�ª!I�14ªY:RI
9�?§:S¥v1J5�¥�P!@CB�¥
¦�¥�9
:R­`¥�¬bB!?A@CB

¬b?A©A©v«Y:KP!¥
:RLÚ©�7�9�:RIo143�.$Ð,?AI
¥�9
©A¦�;�¬bB!:R3!:R´':RI.) %' *!;|¯�*~²�MÈ¯�)6²
.�NbBO?§¥o14«O¥
:RI�´47�9
?A1'3
?A­�ª!©A?A:R¥29
BE7J9�9�B!:*©A:R3!¨'9
BK1�5À7J3�¦�L!:RI�?A´47�9
?A1'3·¥�9U7JI
9
?A3!¨o5mI
14­ 7/9�:RI
­ Kb?A¥�«Y14P!3OL!:RLH«�¦
¯ K%²
.
���������	��

� á�ß���áSÜga�ßZA;9UA�a�ßD����Üga��KàE�!ü�Û:9�ÝOü��oÜ�à�Û�Ü�Ý[amßuá,��á
ßUa�à a�ÜÞü4ÝKÜ>A�a�ß~á;�oÜ�Ý!à a�Ü�Ý ]��
� :CÒE3!:*9�B!:@ARÜ��~ß 0 K 0'1�5 7o9�:RI
­ K�7�¥25�1'©§©A1�¬b¥U�

0 K 0~Ç�� ½ ?¶5IK2?§¥�7o@S143!¥�9U7�3�9b1'I�7o´47�I
?�7J«!©A:� ñG�� � 0 KCG 0 4&½ ?¶5IK�Ç&Q,î K � ÌUhUhVh!ÌMK ñ ó������������

� ßUa<MOF�ÌP?vÌ ;äÌ QYÌ~¯S²WR �Ußoà�á�ß��sáRÜgamßKA;9UA�amß��5�"!�ü'á�àJÛ�Û
amß~á;��A=K$#
0 K 0&% ¯ K%² h

' á�üuü3_;�bNbB!:bª!I�1�1�5E¨'1r:S¥�«�¦*?A3!L!P!@R9�?A143*1'3 0 K 0¶.�NbB!:bI�:R¥
P!©A9�?A¥�14«�´�?§1'P!¥�?¶5�K�?A¥�7�@R143!¥�9U7J3r9
«Y:R@u7�PO¥
: 0 K 0uÇ ½�7J3!L�7�©A¥
1`¯ K%²8R&Ë|«�¦�7J¥
¥�P!­�ª!9�?A143o143H¯~²
.�®�9�B!:RI�¬b?§¥�:4;"K�?A¥�1�5�9�B!:b5�1'I
­
Q,î K � ÌUhVhUh!ÌMK ñ ób7J3!LK¥
1

0 Q,î K � ÌVhUhUh!Ì K ñ óD0 Ç ½�4 � G�� �)( ñ 0 K G 0 îÞ«r¦`¥
?AQR:*LO:C5U.�ó% ½�4 � G�� �)( ñ ¯ KCGA² îÞ«r¦`?A3!L�.�7�¥�¥
P!­`ª!9
?A1'3Eó
Ñ�?A3!@R:';�5�1'I�7�©A© i,Ç ½ h>h /�;'¬2:*I
:Rã�P!?AI�:�9�BE7�9 5�14Ib7�©A©I) � ;WhUhUhE;U) ñ ¥
9�I
?A@R9�©§¦`¨4I�:u7�9�:RI�9�BE7�3HË!;¯�Q�î,) � ÌDB�BDBEÌ#) ñ óm²�R )HGU;�¬2:|L!:RL!PO@R:*9
BY7�9*¯�Q�î,) � ÌDB�BDBEÌ#) ñ ó8²WR � G�� �)( ñ )HGvÑ�1E;�¬2:|14«!9C7�?A3

0 Q�îLK � ÌUhUhVhYÌ K ñ óD0*% ½�4 � G�� �+( ñ ¯ KCG�²,% ¯ Q,î+) � Ì�BDB�BYÌ#) ñ óm²

/10.- ����������	��³�0/1/ 5 ���Y�6
������������ �!	,� 5 �%�!�
¤ :K¥
BE7J©A©�3!1�¬ :R¸!7�­`?§3O:·9�B!:H?A3�9
:R3�9/1J5û9�B!:Ï¥
P!@R@S:R¥
¥�14IH?A3�9
:RI�ª!I
:S9U7�9�?A143!¥`?§3Ú@R1'­�ª!P6µ
9U7J9
?A143O¥u;b7�¥/?A3!?A9
?�7J9
:RLÚ«�¦Å¯�¿�;vÂ¾²
.ÚNbB!14¥�:H?A3r9�:RI
ªOI
:R9C7�9
?A1'3!¥�¬b?A©A©bª!©�7~¦$7Ï@R:R3�9
IC7�©|I
1'©A:
9
BOI
14PO¨4B!1'P!9�7�¥b9�B!:�5�14©A©A1�¬b?A3!¨*:R¸!7�­`ª!©A:b¥
B!1�¬b¥~.
��
 à����EÛAß
2���®�3H9�B!:*@R1'3!¥
9�I
P!@R9�14I*¥�:R9bÆ � Ç É�Ë!ÌCÍ4Ì+3'Îr;�¬2:*L!:CÒY3!:*9
BO:*587J@R9
1'I
?�7�©Y5mP!3!@Cµ
9
?A1'3146587:9/«�¦

$%%& %%'
46567;9Yî�Ë4ó ' Í4îmË4ó<>= î?3�î+)Yó
ó ' Í4î <>= î,)Eó�ó<>= î�Ë4ó ' Ë46567;9Yî?3�î+)Yó
ó ' ���-�Oî�Í'î <>= î+)Yó
óSÌ@46587;9Eî+)Yó
ó

NbB!:`I
P!©A:R¥�5�14I �����Ï7�I�:/ª!I
1�´�?AL!:RL�?§3³:S¸67J­�ª!©A:K½4.H>2©A:u7JI
©A¦r;A46587:9Yî?3~ñ�îmË4ó�ó�%' ÍSñ , îmË4óR;
«!P!9b¬2:|BE7~´4:|9%¬21=I�:Rª!I�:R¥
:R3�9C7�9
?A1'3!¥�5�14I23E7�9�P!IU7J©�3�P!­/«Y:RI
¥~.�Ä%3Oª!P!9
¥|7�I�:�:S3!@R1�L!:RLH¬b?A9�B3(¬bB!:RI
:~7�¥�1'P!9
ªOP!9
¥`¬b?§9�B°Í'.&N�1Ï:R¸�ª!©A?§@S9
©A¦³¥U7~¦�¬bBE7�9/9�B!:`5�P!3!@R9�?A143Ú@R14­`ª!P!9�:RL$«�¦B 587:9(?§¥~;�¬v:/ªOI
1�´�?AL!:�7�3³:R3O@R1�L!?A3!¨�ªY7�?AI/î b Ì m�óS.K<�¥oª!I
:S´r?A1'P!¥
©A¦�;�1�´':RI/É-0 Î�T�;�¬v:/¥�:R9
b î 0 ó�ÇC3Ï7�3!L#m�î#0 ó·Ç Í4.äM�:R3!@R:';D46587;9³I
:Rª!I�:R¥
:S3r9�¥�9�B!:K587J@R9
1'I
?�7�©25mP!3!@R9�?§1'3Ú¥
?A3!@R:46587:9Yî b î+/ ó�ó ,' m�î+/FE óS.

ÿ



� 1�¬*;,9
1H¨'?A´4:/7KªE1'©A¦r3O14­�?�7J©�?§3�9�:RI
ª!I�:R9U7J9
?A143³1J5D46567;9�;�¬2:/­/P!¥
9|?A3�9
:RI�ª!I
:S9=«Y149�B
¥
PO@R@R:R¥�¥
14I�¥�Íb7�3!L 3b?A3/7�L!?¶Ã�:RI�:R3�9�¬b7~¦r;~¥U7~¦�«r¦`¯ Í ²
î+)Yó�Ç )�4(½v7J3!L�¯ 3S²
î+)Yó�ÇÙÂ!î,)�4�»'ó ø .
Ä%9*?A¥*9�B!:R3³I
1'P!9
?A3!:/9�1H@CB!:R@CÁ³9
BY7�9*9�B!:o5�14©A©A1�¬b?A3!¨/?A3�9
:RI�ª!I
:R9C7�9�?§1'3³¬v1'I
Á�¥|5�1'I <>= 7�3OL46587:9 �

¯ <>= ²
î,)Eó Ç )?4Ù½
¯ 46587:9~²
î,)Eó Ç )?4Ú»<>= ?A¥�7`@R1�:RI�@R?A143Ï5�P!3O@R9
?A143Ï9
BY7�9|9
IC7�3!¥�©¹7J9
:R¥�LE7�9C7�1J5v¥
1'­�:*Á�?A3!LÏ9
1KLE7J9U7/1J5 7�©A1�¬v:RI

Á�?A3!L�.
Ä%3`587�@R9~;!¥�P!@R@R:R¥�¥
1'I�?A3�9
:SI
ª!I�:R9U7J9
?A143!¥ 587�©A©Y?A3r9�1=9�B!I
:S:*@u7�9�:R¨41'I
?A:R¥

�4Ü�Ý \����bªY14©A¦�3!14­`?¹7J©A¥�1J5�9�B!:|5�1'I
­��/î	�Hó�Ç
� 4��=î
�ZR°Ë4óS;
�4Ü�Ý \ ���bªY14©A¦�3!14­`?¹7J©A¥�1J5�9�B!:|5�1'I
­��/î	�Hó�Ç���� 4��oî
�@R ½';����&Ë4ó
�4Ü�Ý \ R��bªY14©A¦�3!14­`?¹7J©A¥�1�5�9
BO:|5�14I�­���î��HóvÇ������P4��oî��Hó*î
�-RÅË!;��-R ½*7J3!L � ?§¥

7oªY14©A¦�3!14­`?�7�©�1�5�L!:R¨4I�:R:o¥
9
I�?A@R9
©A¦�©A:R¥�¥b9
BE7J3��ró
NbB!?A¥b@R©�7�¥�¥
?¶ÒE@u7J9
?A143K7�©A©A1�¬b¥vPO¥b9
1/L!?A¥
9�?A3!¨4P!?A¥�B�9
BOI
:R:o@R©�7�¥�¥
:R¥�1�5�I�:R¬bI
?A9�:*¥
¦�¥
9�:R­�¥~.
! ��"$#&%
'(%
)*# � 
 N :R9Yi<l�É¾Ë!Ì~½4ÌC»�Î�.�<äI
:R¬bI�?A9
:o¥
¦�¥
9�:R­ M#F�ÌP?vÌ ;äÌ QYÌ~¯~²�Rä?A¥�+=îjimób?¶5U;
5�1'I�:~7�@CB/¥
P!@S@R:R¥
¥�14I�Í 1�5 ; ;'9
BO:b?§3�9�:RI
ª!I�:R9U7J9
?A143H¯�Í ²E?A¥�7|ªE1'©A¦r3O14­�?�7J©�1�5�Ár?A3!Lo©A:R¥
¥s9
BE7J3
14Ib:SãrPY7�©�9�1 i
.2<Ù5�PO3!@R9
?A1'3 �(?A¥�+=îki�ó ý DUü"�P�8CEa�à �RÛAß�?¶5�9�B!:RI�:=?A¥�7,+=îki�ó I
:R¬bI�?A9
:*¥�¦r¥�9
:R­
¬bB!?A@CBK@R14­`ª!P!9
:S¥ ��.
Ð!1'I*?A3!¥
9C7�3!@S:4;�:R¸!7J­�ª!©A:K½�¥�B!1�¬b¥=9�BE7�9o7�L!L!?A9�?§1'3$7�3!L³­/PO©§9�?Aª!©A?§@~7�9
?A1'3ë7JI
:-+=î�Ë'ómµ

@R1'­�ª!P!9C7�«!©A:#5�P!3!@R9�?A143!¥�7J3!L*:R¸!7�­`ª!©A:�Âs9
BE7J9�9�B!:�587J@R9
1'I
?�7�©~5�PO3!@R9
?A1'3�?A¥.+oî�»4ó8µ8@S14­�ªOP!9U7J«!©A:4.
¤ :�3O1�¬Å¥�9U7�9�:*14POIb­·7�?A3oI
:R¥�P!©A9u.
/10F��)�2;�>� � 


� �43��!ß5+=î�Ë'óCý DCü���� CEamà �SÛ§ßJ_�C�Ý[DUa�Ü�ü'ÝEA*à4á�ß=ß 
 à DVaÞÛ:9�a��!ß�ÔvÕ�ÖÞ×�Ø�_�C�Ý[DUa�Ü�ü'ÝEA;�
R��43��!ß1+=î�½uó ý DUü"�P�8CEa�à �RÛAßK_�C�Ý[DUa�ÜÞü4ÝEA/à4á�ß/ß 
 à^DUa�Û 9 a �Oß/ìvÕ�ÖÞ×�Ø _�C�Ý[DUamÜ�ü4ÝEA+#Ka��!à a�Ü>A+#
a �Oß1_�C�Ý[DUamÜ�ü4ÝEA�DCü���� CEamà �SÛ§ßoÜ�ÝBamÜ*�oß�»�6�ðkñ�òC�2��43��!ß�+oî�»4ó ý DCü���� CEa�à �RÛAß1_�CrÝ DVamÜ�ü4Ý Aûà'á
ß*ß 
 à^DUa�Û 9�a �Oß|ì ø Õ�Ö�×�Ø�_�C�Ý[DUamÜ�ü4ÝEA+#�a��!à^a2Ü>A+#
a �Oß1_�C�Ý[DUamÜ�ü4ÝEA�DCü���� CEamà �SÛ§ßoÜ�ÝBamÜ*�oß�» ø ô�õkúU÷ �' á�üuü3_;�bNbB!:�ª!I
1�1�5�¨'1�:R¥ 7J¥K5�1'©§©A1�¬b¥~. N :R­�­K7$¼Ú¥�B!1�¬b¥�BO1�¬È9�1&¥
?A­/P!©�7J9
:7+=î�Ë'ómµ

@R1'­�ª!P!9C7�«!©A: 5�P!3!@R9�?A143!¥b?A3HÔ2Õ�Ö�×�Ø�.�NbB!:|@R1'3�´4:RI�¥
:o?§¥2:R¥�9U7�«O©§?A¥�B!:RLH?A3 N :R­�­K7*±!.
NbB!:2@UBY7�IU7J@R9
:SI
?AQu7�9�?A143o1�5�ìvÕ�Ö�×�Ø|?§¥�7b@R1'3!¥
:SãrPO:R3!@R:b1J5 N :R­`­·7b½~Â�7J3!L N :S­�­·7 ½4½4.N 7J¥
9�©§¦�;Yì ø Õ�Ö�×�Ø`?§¥b1'«!9U7J?A3!:RL�«�¦K7�ª!ª!©A¦�?A3!¨ N :R­`­·7�¥b½U�/7�3!LÏ½V�
NbB!:RI�:=7�I�:�¥�:R´4:SIU7�©�@R1'I
1'©§©�7JI
?A:R¥2¬v1'I
9
BK3!1'9
?A3!¨Y.�NbB!:ûÒEI
¥�9b?§¥�7�@CBE7�IC7�@R9�:RI
?AQu7J9
?A143(1�5

å�Ö�æ�çSè�é�êYØH?A3·Ñ�:R@S9
?A143HÿY.�NbBO:*¥
:R@S143!LH?A¥2«E7�¥�:RLH1'3ë7�ªE7JL!L!?A3!¨/7�I
¨'P!­�:S3r9~.
81)�29);:<:.�*29= ��
 3��!ß~á
ßoÜ>A*à>+oî
½~ó*á
ß ��áRÜea�ßZA;9UA�a�ßD� a��!à avá�ß"DUü"]'Ý!Ü��~ß�A*ß@?uß~á;9oÛAà4Ý^] C�àV]'ß>A� �OÜgD)�ÚÜLA.DCü4Ý[amà4ÜÞÝ!ß"\$Ü�Ý�í|Õ�Ö�×�Ø�îm»�ñ�Buó`_Rü4á	A ü"�=ß > #�¬b?A9�B$I
:S¥
ªY:R@R9K9
1³7ÏªE1'©A¦r3O14­�?�7J©
9
?A­`:�I
:SL!P!@R9�?§1'3I�
Ä%3!L!:R:SL�;Y©§:S9CA�«Y:û7`í|Õ�Ö�×�Ø�î�»Jñ B ó2©¹7J3!¨4PY7�¨4:'.�Ñ!7~¦/9�BE7�9DA�?A¥|à^D"DCß �8a�ß"\|«�¦�9�B!:|N�G

E .�NbB!:R3�;Y@R1'3!¥
9�I
P!@R9,A&F�Ç}É )�G|Ë�ñ�B|¬b?A9
B ) l�A2Îr;O9
BE7J9�?A¥~;�7o¬214I�LH1�5P)H?A¥�ªY7�L!L!:SL
«�¦=:S¸r9�IU7*Ëa� ¥�9�1*BE7~´':À7|©A:R3O¨49
B/:SãrPY7�©!9�1*9
B!:bI�P!3�9
?A­�:21�5 E .,NbB!:RI
: 5�14I�:HA F ?A¥�LO:R@R?AL!:RL
?A3�9�?A­�:=»�6�ðkñ�òC.=NbBO:/@UBY7�IU7J@R9
:SI
?A¥
9�?§@�5�P!3!@S9
?A143Ï1�5DA&F�?A¥1+=î�½uó|@R1'­�ª!PO9U7�«O©§:�«r¦�î�»4óû1�5
NbB!:R1'I
:R­ ½4.
Ð,?§3Y7�©A©A¦r;�7Ï¥�?§­`?A©¹7JI|I
:R¥�P!©A9�@u7J3°«Y:K:R¥
9C7�«!©A?A¥
BO:RLÚ5�1'I=©�7�3O¨4PE7J¨4:R¥/?A3&í|Õ�Ö�×�Ø�î�» ø ú B ó

P!¥�?§3O¨/9
B!:|¥U7J­�:�ªE7�L!LO?§3O¨=9�:R@CB!3!?Aã�P!:4.

�



/10�� � 	���	��!���*���!���*	,���!

	��
ÐO14I2P!¥
:=7J¥ N :R­`­·7J¥u;�¬2:|3!1�¬Å:S¥
9U7J«!©A?A¥
BK¥
1'­�:�ªOI
14ªY:RI�9
?A:R¥�1J5 +=îjimómµ%¥
¦�¥�9
:R­`¥u.
Ð,?§I�¥
9�©§¦�;R¬2:�¥�B!1�¬ 72ªOI
14ªY:RI�9%¦�1J5!¬v:u7JÁ�@R©A1'¥
P!I�:�«�¦�@R1'­�ªY14¥
?A9�?§1'3�1J5 +=îki�ó8µ8@S14­�ªOP!9U7J«!©A:

5�P!3O@R9
?A143O¥u;':R3E7�«O©§?A3!¨|P!¥29
1�@R14­/«!?A3!:2¥
¦�¥�9
:R­`¥�9
1*LO:CÒE3!: 5�P!3!@R9�?A143!¥�?A3�7|­`1�L!P!©�7�I,¬À7~¦�.
������������

� ßUa �TG
�Cß/à +oîjimóCý DCü���� CEamà �SÛ§ßN_�C�Ý[DUa�ÜÞü4Ý³à4Ý \ � �Cß�à +=î�Ë'óCý DCü���� CEamà �SÛ§ß
_�C�Ý[DUa�ÜÞü4Ý�� 3��!ßJ_�C�Ý[DUa�ÜÞü4Ý�� \4ß���Ý!ß"\ ��9�� î
	),Ì�	(�ó�Ç ��î,�TGUî
	)EóSÌ�	('ó*Ü>A�+oîjimóCý DCü���� CEamà �SÛ§ßD�
' á�üuü3_;�b<�¥�¥
P!­`:�9
BE7J9 ��?§¥�@S14­�ªOP!9
:RL|«�¦|9
B!: +=î�Ë'ómµ%I
:R¬bI�?A9
:�¥�¦r¥�9
:R­ M F�ÌP?vÌ ;äÌ QYÌ~¯~²WR
¬b?A9
BK9
BO:�ªY7�?AI*î b Ì3m�ó21�5�:R3!@R1�L!?A3!¨o5mP!3!@R9�?§1'3!¥u.�<�¥
¥�P!­�:|9
BY7�9 � G ?A¥b@R1'­�ª!P!9�:RLK«�¦/9
B!:
+=îki�ó8µ8I�:R¬bI
?A9�:/¥
¦�¥
9�:R­ M#F GCÌ ?IGCÌ ; GUÌ"QDG
Ì~¯�²*G6R ¬b?A9�BH9
B!:o:R3!@S1rLO?§3O¨ î b GUÌ3m�G�ó�´4:SI
?¶5�¦�?A3!¨
¤ ?A9
BO14P!92©A14¥
¥21�5�¨4:R3O:RIU7J©§?A9%¦�;4¬2:*7�©A¥
1o¥
POª!ªE1'¥
:|9
BY7�9b«Y149
B	? 7J3!L�? G�7�I
:|L!?A¥>=C14?A3�9v7�3OL
7�©A¥�1�9�BE7�9@; 7J3!L ; G*7�I�:H9%¬v1ÏL!?A¥ = 14?A3�9*@R14ªO?§:S¥�1�5|9
B!:K¥C7�­�:`¥
:R9/1J5*@R143!¥�9
I�P!@R9
1'I
¥~.
NbB!?A¥o­�:u7J3!¥*9
BY7�9o9
B!:RI�:H?A¥=7(143!:Cµ%143O:�­·7Jª!ª!?A3!¨
�Ï5mI
14­ ; G|9
1 ; ¬bBO?§@CB�I
:R¥�ªE:R@S9
@R1'3!¥
9�I
P!@R9�14I*7�I�?A9
?A:R¥u.
NbB!:*Á':R¦�ªY14?A3�9v1J5�9�B!:*@R1'3!¥
9�I
P!@R9�?A143H?A¥b9
BO:�?A3�9
I�1�L!P!@R9�?§1'3K1�5 7o@S1r:SI
@R?A143`5�PO3!@R9
?A1'3<>= 9
BE7J9b9
IC7�3!¥�©¹7J9
:R¥�9
:RI�­�¥b1J5W; G ?§3�9�1=9�:RI
­`¥b1�5W; . <>= ?A¥bL!:CÒE3O:RLH9
B�P!¥��

<�= îjfCó ' �#îjfCó fJl-; G ?A¥�Ë~µ
7�I�¦<>= î�Í'î+)Yó
ó ' �#î�Í~ó <>= î+)Yó ÍNl-; G ?A¥�7�¥
P!@S@R:R¥
¥�14I
¬bB!:RI�:*9
BO:|5�P!3!@S9
?A143���´':RI
?¶ÒE:S¥ b Ç���� b G�7J3!L b Ç����Jm�GC.
NbB!:b5mP!3!@R9�?§1'3��Ï?A¥�@R14­`ª!P!9�:RL/«�¦ M$F T ÌP?YG+?IGUÌP; GN;�GCÌ Q T Ì~¯~² T R°¬bB!:SI
:�9�B!:�¥�:R91�5�I
PO©§:S¥�F T =CPO¥
9�@R1'3�9U7�?A3!¥�9�B!:�¥�:R9�F GZF G
;'9
BO:�7�«Y1�´4:2I
P!©A:R¥s5�14I <>= 7J3!L=9�B!:b5m14©A©A1�¬b?§3O¨

I
PO©§:�5�1'IKQW�

Q T î
	)�Ì#( � ÌUhUhVhYÌ ( ñ ó ' Q�î <�= îkQ G î
	)Eó�óRÌ <�= î,( � óSÌVhUhVhYÌ <�= î+( ñ ó�ó
NbB!:|:R3!@S1rLO?§3O¨/ªE7�?AIb?A3�9
:RI�ª!I
:R9�?A3!¨ Q T ?A¥|î b GCÌ m�óS.NbB!:�ªY14©A¦�3!1'­�?�7�©�?A3�9
:RI�ª!I
:S9U7�9�?A143&¯Y² T ?A¥=7�3³:S¸r9�:R3!¥�?§1'3³1�5*¯Y²�7�3!LÚ¯Y²*G
. N :R9 �HÇ
­·7J¸�É � Tb¯�f�²EÇ���1'I*¯ Í ²
î+)Yó�Ç )?4���¬bB!:RI
:@fuÌCÍZl ;ÅÎ 4Ù½'.

¯ �`² T Ç ¯ �`²�Ì2?¶5 � l ? G�;
¯ �`² T Ç ¯ �`²LGCÌ2?¶5 � l ? G�G	; G

¯ <>= ² T î+)Yó Ç ��)
¯�Q T ² T î
	),Ì ( � ÌVhUhUh!Ì ( ñ ó Ç ¯�Q�² T î
¯ <>= ² T ¯ QDGÞ² T î
	)YóRÌ~¯ <>= ² T î+( � óSÌ�BDBDB!Ìu¯ <>= ² T î+( ñ ó�ó64Ù½
NbB!:b3!:R¸�9 N :S­�­·7s?A¥�@R143�´4:S3!?A:R3�9�5m14I�L!:R9�:RI
­`?§3O?§3O¨�P!ª!ªY:RI�«Y14PO3!L!¥�143o9
B!:2I
PO3r9�?A­�:

1�5 +oîjimómµ%@R14­`ª!P!9U7J«!©A:b5�PO3!@R9
?A1'3!¥u.2NbB!:|ª!I�14ªY14¥
?A9�?§1'3K@R©�7�?A­�¥�9�BE7�9�«E1'9
B³î
½~ó29
B!:�©§:S3!¨49�B
1�5�9�B!:/L!:RI�?A´47�9
?A1'3$7�3!L&îm»4ó|9�B!:�¥�?§QS:�1�5�7�3�¦Ï9
:RI�­�¥*?A3�´41'©A´4:RLÏL!P!I�?§3O¨H9
B!:/I�:RL!P!@S9
?A143
ª!I�1r@S:R¥
¥*7�I�:|ªE1'©§¦�3!1'­�?�7�©A©¶¦*«E1'P!3!L!:SL·?A3K9
BO:�?A3�9
:SI
ª!I�:R9U7J9
?A143H1J5�9�B!:|?§3Oª!P!9
¥~.
! ��"$#&%
'(%
)*# � 
 < @S©¹7J¥
¥��&1J5�P!3Y7�I
¦�?A3!@RI
:~7�¥
?A3!¨Ï5mP!3!@R9�?§1'3!¥o1�´4:RI/3E7J9
P!IC7�©b3�P!­/«Y:RI
¥
à^D"DCü��5�oüV\'à^amß�A	�6üJÛ:9�Ý!ü"�=ÜÞà�Û Ab?¶ÃH5�1'I�7J©§© � l���;O5�14I|7�©A©�ªY14©A¦�3!1'­�?�7�©¶¥C� ¬b?A9
BH3Y7�9
POIU7�©
3�P!­/«Y:RI�@R1�:Câ�@S?§:S3r9�¥u;�9�B!:RI
:/?A¥*7�5�P!3!@S9
?A143 �;FJl��³¥�P!@CB³9
BE7J9>�/î+��î,)Eó�óNM �;F�î,)EóS;Y5�14I
7�©A©I)-R&Ë!.
Ä%3*9
BO:v¥�:Rã�P!:R©%;�¬2:v¥�BE7�©A©4LO:u7�©�¬b?A9
B*9�B!I
:S:v­K7�?A3�@R©�7J¥
¥
:S¥�1�5�5�P!3O@R9
?A143O¥V�,ªE1'©§¦�3!1'­�?�7�©¶¥u;

:R¸�ªY143!:R3�9�?¹7J©A¥=É�»���� TD�`R Ë�Î�7J3!LHL!1'P!«!©A¦K:R¸�ªE1'3!:R3�9
?�7J©§¥�É¾» ø���� TC� R Ë�Î�.|Ä%9�?A¥|@R©A:u7�I
9
BY7�9b9
BO:R¥
:*@S©¹7J¥
¥�:R¥�7J@R@R14­`­�1�LE7J9
:bªY14©A¦�3!14­`?¹7J©A¥u.

¼



����������� 

� ßUa � �Cß*à�DSÛ§à A"A�ü _�_�C�Ý[DUamÜ�ü4ÝEA � �!ÜeD)�Kà D DCü"� �oüV\'à^amß�A3�!ü�Û 9�Ý!ü��oÜ�à�Û A;� � ßVa
M:F�Ì ?vÌP; Ì"QYÌu¯'²JR �Cß`àHá
ß ��áRÜgamßNA;9UA�a�ßD�5� � A"A�C��oß a��!à a6a �Oßuá�ß�Ü>A � l �#A�CED)� a �Oà^a #
_Rü'á/à�Û�Û6a�ß~á;�`A K�Ü�Ý !�î>;Åó #�¯ K%²D% ��î 0 K 0 ó;�
3��!ß~ÝOa��!ß~á
ßKÜ>A?�;F6l �A#KA�CED)� a��!à aW_Rü'á�àJÛ�Û
amßuá;�`A�K � ÌUhVhUh!ÌMK ñ l !�î>;Åó�à4Ý[\�Q l-? #�a��!ßJ_Rü�ÛÞÛ§ü �sÜ�Ý^]
�Oü�Û \ A �
î�?�óÏ¯ Q,î K � ÌDB�BDBEÌMK ñ óm² % �;F�îÞ­·7J¸�É-0 KCG 0 Tb½D%#iA% /,Î¾ó;�
îÞ?§?�ó�3��!ßÏÛ§ß~Ý^] a �Ùü3_�à'Ý�9O\'ßuáRÜ	?uà a�Ü�ü'Ý#A�amà4á�amÜ�Ý^] _Sá
ü�� Q,î K � Ì�BDB�BYÌMK ñ óÏÜ>A��Uü C�Ý[\4ß"\ �D9�;F�î�­K7�¸OÉ-0 KCG 0ETb½ %#iF% /,Î�ó�h �
îÞ?A?§?�ó�� _6Q�îLK � ÌVhUhUhEÌMK ñ ó %'�� *>#Ja �OßuÝ 0 *T0>% �;F%îÞ­·7�¸�É�0 KCG 0ETb½ % i %@/,Î�ó;�' á�üuü3_;� N :S9���Ç&­K7�¸OÉ-0 K G 0¶Ìu½ %pi % /,Îr.�02¦�B�¦�ªY149
BO:R¥
?A¥u;O¬v:|BE7~´':

¯�Q,î K � ÌUhVhUh!ÌMK ñ ó8²,% ¯ Q6²
î+��î���óRÌUhUhVhYÌ ��î���ó�ó% �;F8î���ós5�1'Ib¥
1'­�: �;F�?A3 �
Ñ�1&îÞ?¹óo?A¥/ª!I�1�´4:RL,. î�?A?�ó�?§¥�7Ï@S143!¥�:Rã�P!:R3!@R:³1J5�î�?�ó*¥�?A3!@R:H9�B!:H©A:R3!¨'9
BÚ1�5=7�3�¦�L!:RI
?A´47¾µ
9
?A1'3·?A¥b«Y14P!3OL!:RLK«�¦�9
BO:*ªE1'©A¦r3O14­�?�7J©!?A3r9�:RI
ªOI
:R9C7�9
?A1'3·1J5�9
B!:*9�:RI
­ I
:SL!P!@R:RL,.�Ð,?§3Y7�©A©A¦r;N :S­�­·7|»o?A­�ªO©§?A:R¥E0 *T0>%ä¯�*~²
.�<�3OLH¥
?A3!@R:`¯ *¾² %ä¯ Q,î K � ÌDB�BDBEÌMK ñ óm²
;!¬2:|@R14­`ª!©A:R9
:oî�?A?A?�ó�«�¦7�ªOª!©A¦r?A3!¨Kî�?�ó27�¨�7�?A3�.

	 
���
���� £����������
-6032 ��� �"! # ���s��� 5 �6��9��
		/ 5 ���Y�!
����������O	�$�%�&('*)
����������+�

� ßUa6M F�Ì ?vÌP; Ì"QYÌu¯O²6R �Cß�à-+=î�Ë'ó/á
ß ��áRÜea�ß@A;9UA�a�ßD�5� 3��OßuÝ a��!ß~á
ß`Ü>A�à
DCü4ÝEA�amà4Ý[a&�@A�CED)� a��!à a�_Rü'á|à�Û�Û�K6l !�î>;Åó*¯ K%²�%
� h*0 K 0 h' á�üuü3_;�b02¦*@R143O¥
9
I�P!@R9�?§1'3=1J5�+=îmË4óS;~5�14I�7�©A©�@R143O¥
9
I�P!@R9�14I
¥s?§3+; ;J9
B!:RI�:v:S¸r?A¥�9
¥ �IR Ë ¥
P!@CB
9
BY7�9=¯�f�²F% �|7�3!L�¯ Í ²
î+)Yó"% )54���.�Ñ�1Y;O5�14I�7J©§© KKl�!`î>;ÅóR;Y¬2:*BE7~´4:';!«�¦K@R14­`ªE1'¥
?A9
?A143
1�5�?A3r9�:RI
ªOI
:R9C7�9
?A1'3!¥u;,¯ K%²A% � h*0 K 0¶.
81)�29);:<:.�*29=���

� ßVa<MOF�ÌP?vÌP; Ì"QEÌ~¯S²WR �Cß=à +=î�Ë'ó*á�ß���áSÜga�ßIA;9UA�amßD� � 3��!ß~ÝBa��!ß~á
ßoÜ>A�à�!ü�Û:9�ÝOü��oÜ�à�Û.�-, A�C D+�Ba��!à a�_Sü4á*àJÛ�ÛWa�ß~á;�`A�K � ÌVhUhUh!Ì K ñ l !�î>;Åó+#� �@a �Oß³Û§ß~Ý^] a � ü _�à4Ý�9n\4ß~áRÜ�?~à^amÜ�ü4Ý:A�amà4á�amÜ�Ý^] _Rá
ü"� Q,î K � ÌUhVhUh!ÌMK ñ ó�Ü>A��Cü^C�Ý[\4ß"\ �D9

�-,Yî�­K7�¸�É-0 K G 0 T2½ %piA% /,Î¾ó�h #
R��oÜ _6Q�îLK � ÌVhUhVhOÌ K ñ ó %'�� *>#1a��!ß~Ý 0 * 0�% � , îÞ­·7J¸!É-0 KCG 0 Tb½D%#iF% /,Î¾ó �' á�üuü3_;�*î
½~ó�?A¥À7û@R143!¥�:Rã�P!:R3!@S:*1�5 N :R­�­K72ÿ�µRî�?A?�ó�7�3!L N :R­�­K7K�O.vîm»4ó�?A¥b7|@R143O¥
:Rã�P!:R3O@R:

1�5 N :R­`­·7�ÿ�µRî�?A?A?�óv7J3!L N :R­�­K7��!.
����������.�
 � _ ��Ü>A�+=îmË4ó ý DUü"�P�8CEa�à �RÛAß$#1a��!ß~Ý �ÚÜ>A|Ü�ÝKÔ2Õ�Ö�×�Ø6�' á�üuü3_;� N :S9
XÏ«Y:v9�B!:v7�©Aª!BY7�«Y:R9�5�1'II��.�Ñ6P!ª!ªY14¥
:29
BY7�9I�o?A¥�@R1'­�ª!PO9
:RL|«�¦|9
B!:�¥�¦�¥
9
:S­ M
F�ÌP; ÌP?vÌ QYÌ~¯R² R°?A3,+=î�Ë'ó�7�3OL/©§:S9 �	� ÌUhVhUh!Ì � ñ «Y:b¬v1'I
L!¥s?§3�XbT'.�Ñ�?A3!@S:�7�©A©!L!:RI�?A´47�9
?A1'3!¥¥
9C7�I�9
?A3!¨/5mI
14­ Q,î b î �	� óRÌUhVhUhYÌ b î � ñ ó
ó�©A:u7�LK9�1�9
BO:*¥U7J­�:|3!14I�­·7J©Y5�14I�­�;�¬2:*9U7JÁ4:=7J3r¦¥
9�IU7J9
:R¨'¦³9
1K@R14­`ª!P!9�:=9�B!:�3!1'I
­K7�©,5�14I�­ 1J5IQ,î b î �	� óRÌUhUhVhYÌ b î � ñ ó
óS.�NbBO:�Á4:S¦�ªY14?A3�9?A¥*9
BY7�9*7�9=7J3�¦H¥
9�:Rª$9�B!:/¥
?AQR:/1J5À9�B!:�9�:RI
­ ?A¥|«E1'P!3!L!:RL�«�¦0//î�­K7�¸!î#0 � G#0 ó21ró�î
î�?A?A?�ó�1�5N :S­�­·72»4óS.�Ñ61E;�?A3*9�?§­`:�«Y14P!3!LO:RL=«�¦3/�î�­·7J¸!î 0 � G 0 ó41�óR;J¬v:2¥
:R©A:R@S9v7�I
:RL!:S¸�7J3!L*I
:Sª!©�7�@R:
?A9�«�¦=9�B!:�I�?A¨4B�9�BE7J3!L/¥
?AL!:�1�5�9
BO:�@R1'I
I
:S¥
ªY143!L!?A3!¨oI
PO©§:�1�5 F�.�NbB!:�I�:RL!P!@S9
?A143`©¹7J¥
9�¥�5�14I
7�92­�1'¥
95/�î�­·7J¸!î 0 � G 0 ó(6~ó�îÞ¥
:R:�îÞ?A?¹ó 1�5 N :S­�­·7|»'óR.,Ä%9�5�1'©A©§1�¬b¥s9
BE7J9v9�B!:�I�P!3�9
?A­�:b1J5�9
B!:
@R1'­�ª!P!9C7�9�?§1'3/1�5���î � � ÌVhUhVhOÌ � ñ ó2?A¥b«E1'P!3!L!:SL·«�¦7//î�­K7�¸!î 0 � G 0 ó2198:6�óR.

�



-60P/ $�%�&('*) / 5 ���Y�!

�����³���O	 �0� � ! # ������� 5 �!��9��
	
Ä%3*9�B!?A¥�¥
:S@R9
?A143�¬v:�¥�B!1�¬³9
BY7�9�Ô2Õ�Ö�×�Ø�5�PO3!@R9
?A1'3!¥�7JI
: +oî�Ë4ó8µ8@S14­�ªOP!9U7J«!©A:�«�¦|¥
?A­/P!©�7�9�?§3O¨
7(N�POI
?A3!¨�GH7J@CB!?A3!:�«�¦³7HI�:R¬bI
?A9
:K¥�¦r¥�9
:R­Ê¬b?A9
B³ªY14©A¦�3!14­`?�7�©�?A3r9�:RI
ªOI
:R9C7�9
?A1'3!¥u.³NbBO:
14PO9
©A?A3!:/1�5�9�B!:�ª!I�1�1�5�?A¥=7J¥*5m14©A©A1�¬b¥u.KÐ�?AI�¥
9o1�5�7�©A©%;,¬v:`@R143!¥�9
I�P!@R9�7(I
:R¬bI�?§9�:�¥�¦r¥�9
:R­
?A3�+=îmË4ó�9
BY7�9|¥
?A­/P!©�7�9�:R¥ � ¥�9
:RªO¥*1�5b9
B!:o@R1'­�ª!P!9C7�9�?§1'3K1�5À7`N�P!I
?A3!¨`­·7J@UBO?§3O:4.�NbBO?§¥
¬b?A©A©�«Y:/L!1'3!:=?A3 N :R­`­·7��O.=NbBO?§¥|ªE7JI
9*?A¥|?A3!L!:RªY:R3!LY7�3�9|5�I�14­ ÔvÕ�ÖÞ×�Ø8�|?A9�LO1r:S¥*3!149
9U7JÁ4:|7�L!´47J3r9C7�¨':v1J5�9
B!:�ªE1'©§¦�3!1'­�?�7�©'«E1'P!3!L`143/9
BO:�@S14­�ªOP!9U7J9
?A143*I�P!3�9
?A­�:'.�NbB!:S3�¬2:
¥
BO1�¬Å?A3 N :R­`­·7*¿o9�BE7�9bªY14©A¦�3!1'­�?�7�©A¥�@u7�3(«E:*@S14­�ªOP!9
:RLK«�¦ +oî�Ë'ó2I
:R¬bI�?§9�:*¥
¦�¥�9
:R­`¥u.
Ð,?A3E7�©A©A¦r;J¬v:|@R1'3!@R©AP!L!:*«�¦`@R14­`ªE1'¥
?A3!¨*«Y149�B·I�:R¥
PO©§9�¥u.

� 
 ��
 � � #��9)�� %<#�� �7'@%?���
	 )��&#
�A��� /�� 29%
#�� �����@0&%
#0�
¤ :K@R143O¥
?AL!:RI`­/P!©A9
?¶µ8¥�9U7J@UÁÏN�P!I
?A3!¨Ï­·7J@CB!?A3!:R¥u;27�«!«OI
:R´�?�7�9�:RL&Ñ�N�G³.v® 5*@R1'P!I
¥�:4;b9
BO?§¥
@R1'­�ª!P!9C7�9�?§1'3E7�©Y­�1�L!:S©EL!:S©§?A3!:~7�9
:S¥�9
BO:�¥C7�­`:�@S14­�ªOP!9U7J9
?A143E7J©!@R1'­�ª!©A:R¸�?A9%¦=@S©¹7J¥
¥�:R¥�7J¥u;
¥U7~¦�;�­/P!©A9�?kµ%9U7JªE:|N�P!I�?§3O¨·­K7�@CB!?A3!:R¥~.*02P!9u;�9�B!?A¥|­�1�L!:R©�­·7JÁ4:R¥�9
B!:/ªOI
1�1�5b:u7�¥�?A:RI=7�3OL
?A¥*@R1'3r´':R3!?A:R3�9|5�1'I|9
B!:`L!?A¥
@RP!¥�¥
?A143,;�5�POI
9
BO:RI=1'3�?A3$Ñ�:S@R9
?A143³ÿY;�1J5À@S14­�ªOP!9U7J9
?A143H1'3 7
P!3E7JI
¦K7�©Aª!BE7J«E:R9~.
Ð!1'I
­K7�©A©A¦r;�7?>'µ%¥
9C7�@CÁ�N�G ;��þ;�?A¥2L!:CÒE3!:SL·«�¦�7�9
P!ªO©§:�� Ç�M#X|Ì"fuÌ��/Ì+3 ï Ì�� , Ì���R

¬bB!:RI�:�X$?A¥�9�B!:�7J©Aª!BE7�«Y:R9b7�3!L fs?A¥v9�B!:�«Y149�9
1'­�¥�9U7J@UÁo¥
¦�­/«Y14© T��Ù?A¥29
B!:�¥
:R921�5�¥�9U7�9�:R¥
¬b?A9
B13 ï l�� 7�¥�?A3!?A9�?¹7J©!¥
9C7�9�:û7J3!L�� ,�� �Ù?A¥v9�B!:�¥�:R9b1�5�ÒY3E7�©Y¥
9C7�9
:S¥VTE7J3!LoÒE3E7J©A©§¦�9
B!:
9
IC7�3!¥�?A9
?A143�5�P!3!@R9�?A143K?A¥��������³îjX G(É fSÎ¾ó! ' �"�ÏîjXbT~ó# Y.
NbB!:b­�:~7�3!?A3!¨b1J5$�!î.3�Ì � � ÌDB�BDBYÌ �  ó�Ç î.3@F%Ì ) � ÌDB�BDB!Ì")  ó,?A¥�9
B!:25�1'©A©§1�¬b?A3!¨Y.!NbB!:�Ñ6N�G?A¥*?A3�¥�9U7J9
:13K7�3!L³9�B!:/©A:R9
9�:RIo143Ï9
B!:`9
14ªÏ1�5b9
BO:.iÞ9
B³¥
9C7�@CÁÏ?§¥,��GC./NbB!:S3�;�9
B!:�Ñ6N�G

I
:Sª!©�7�@R:R¥�:u7�@CB � G «�¦�9�B!:|¬v1'I
LB) G 7J3!LK¥
¬b?A9
@CB!:R¥�9
1/9�B!:|¥
9U7J9
: 3@F%.
< @R1'3�ÒE¨'P!IU7J9
?A143`1�5�9
B!:�­·7�@CB!?A3!:�?A¥�7o9
P!ª!©A:�M 3�Ì � � Ì�BDBDBEÌ �  Rä¬bB!:RI�: 3`l%� ?§¥9
BO:�@SP!I
I�:R3�9�¥�9U7J9
:4;Y7�3!L � G ?A¥b9
B!:|@R1'3r9�:R3�9�1J5�9
BO:+iÞ9
B(¥
9U7J@CÁ�. N :R9'& «Y:|9
B!:�I
:R©�7�9�?A143

¬bB!?A@CB�ª!I�1�´�?§LO:R¥v9�B!:|3!:R¸�9b@R1'3�ÒE¨4POIU7�9�?A143�1J5��!. ¤ :�L!: ÒE3!:�5�14I(� 7û5�P!3!@S9
?A143
)/¯ � ² �
îjXbT~ó# �' XÙ«�¦%)/¯ � ²
î � � ÌDB�BDBYÌ �  ó�Ç Q  ?¶Ã 9�B!:/3!1'I
­·7J©Y5�14I�­ 1�5*î?3 ï Ì � � Ì�BDBDB!Ì �  ó?A¥ Q  .���������+*�

� ßUa�� Ç`M X|Ì"fuÌ��/Ì+3 ï Ì�� , Ì�� R �CßHà-, 3/.8� 3��!ß~Ý a �Oßuá�ßHÜ>A�à4+oî�Ë4ó ý
DCü���� CEamà �SÛ§ßK_�CrÝ DVamÜ�ü4Ý ��0 A�CED+� a��!à^a #W_Rü'á=ßCà^D+�³Ü�Ý � CEa�î �	� Ì�BDBDBEÌ �  ó+#bÜ _�� �Oà�Û>agA=ÜÞÝÛ§ß�A"A�a �Oà4Ý5K�A�amß � A+a��!ß~Ý � 0 î KuÌ � � Ì�BDBDBEÌ �  ó�Ç1)/¯ � ²
î � � ÌDB�BDBYÌ �  ó;�' á�üuü3_;� ¤ :|@R143O¥
9
I�P!@R9|7oI
:R¬bI�?§9�:*¥
¦�¥�9
:R­ F�2*¬bB!?A@CB�@R1'­�ª!PO9
:R¥ ��0 7J¥25�14©A©A1�¬b¥V�
S >2143!¥�9
I
PO@R9
1'I
¥�7JI
:N; ÇÙÉ¾Í G i�lHX�Î1G(É fSÎ�;
S 9
B!:*LO:CÒE3!:RL(¥
¦�­/«E1'©A¥À7JI
:/ÉD!.T 3@l3�oÎ�;!¬bB!:RI�:4;O5�14I�7J©A© 3�l%��;�!�?A¥�7�5�PO3!@R9
?A1'3
¥
¦�­/«E1'©�1�5v7�I�?A9%¦ > 4Å½'.bNbB!:�ÒEI
¥�9|ªE7�IC7�­�:S9
:RI�@R14I�I
:R¥�ªE1'3!L!¥*9�1/9
B!:oI
:R­K7�?A3!?A3!¨
@R14­`ª!P!9U7J9
?A143/I�P!3�9
?A­�:|7�3!L`9
B!:5>�1'9
B!:SIbªE7�IC7�­�:S9
:RI�¥b9
1/¥
9C7�@CÁ�¥u;

S 9
B!:|:R3!@S1rLO?§3O¨/ªE7�?AIb?A¥*î b Ì b ós¬b?A9
B b îki�ósÇÅÍ G 5�1'IÀ7J©§©Wi�lHX|.
NbB!:|I
:S¬bI
?A9
:*I�P!©A:R¥�7JI
:|¨4?A´':R3�«�¦�9�B!:|5�1'©A©§1�¬b?A3!¨|9�:R­�ª!©�7J9
:^�
Äm5��!î?3�Ì � � Ì�BDBDB!Ì �  ó�Ç î?3@F%Ì") � ÌDB�BDBYÌ )  ó29
B!:S3!�î�Í KuÌ b î<� � ó�) � ÌDB�BDBEÌ b î<�  óC)  ó ' !�F%î KuÌ b îk) � óSî+) � óSÌ�BDB�BYÌ b îk) � óC)  ó
¬b?A9
B`9
B!:|@R1'3r´':R3�9
?A143`9
BE7J9 b îkfUó�) G Ç:f~; b î<� G óC) G ÇÙÍ G î+) G ó2?¶5 � G lBX|;!7�3!L b î
� G *'óC) G Ç
Í GUî b îk*4óSî+)HG
ó
óR.þ®�9�B!:RI
¬b?A¥�:4; 3 , l4� , 7J3!L ! , îmÍ#KuÌ#) � ÌDB�BDB!Ì#)  ó ' )  . Ä%9(?§¥¥
9�IU7J?§¨'B�9%5�1'I
¬b7�I
L`9
1/´':RI
?¶5�¦/9�BE7�9

M 3�Ì �	� ÌDB�BDBEÌ �  R5& M 3 F Ì � F � ÌDB�BDBEÌ � F R
¿



?¶5 7J3!LK143!©A¦/?¶5
!�î�Í KuÌ b î � � óRÌDB�BDBYÌ b î �  ó
ó ' ! F îLKuÌ b î � F � óSÌ�BDBDBEÌ b î � F ó
ó

7�3OL·9�BE7�9
3�?A¥�7|ÒE3Y7�©�¥�9U7J9
: ?¶Ã !�î KuÌ b î �	� óRÌDBDB�BYÌ b î �  ó�ó ' b î �  ó

NbB!:RI�:C5�1'I
:4;Y?¶5�� BY7�©A9
¥2?A3�©A:R¥
¥�9
BE7J3 Kb¥
9�:Rª!¥�1'3�?A3!ª!PO9
¥ � � ; hVhUhE; �  9
BO:R3K9
B!:|I
:S¥
P!©A91�5�9�B!:=@S14­�ªOP!9U7J9
?A143`?§¥�ª!I
1�´�?AL!:RL(«r¦K9�B!:*3!1'I
­·7J©Y5�14I�­ 1�5�!���î KuÌ b î � � óRÌDBDB�BYÌ b î �  ó�óR;¬bB!?A@CBK?§¥b:S¸67J@R9
©A¦
)/¯ � ²�î �	� ÌDB�BDBYÌ �  óS.�Ñ�1���0 ?A¥bI
:Rª!I�:R¥
:S3r9�:RLÏ«r¦ Q 0³;�9
B�P!¥
Q 0 îLKuÌ ) � ÌDB�BDB!Ì#)  ó ' ! ï î KuÌ#) � Ì�BDB�BYÌ#)  ó

N 7J¥
9�©§¦�;�¬2:�?A3�9
:SI
ª!I�:R9�:u7J@CB�5mP!3!@R9�?§1'3K¥
¦�­/«E1'©E«�¦
¯�f�² Ç »

¯�Í G ²
î+)Yó Ç )?4 ½ � i�lBX
¯ !'²
î KuÌ#) � ÌDB�BDBEÌ#)  ó Ç >8h�� h K 4S) � 4 B�BDB;4 )  � 3`l��

¯ Q 0 ² Ç ¯ ! ï ²�4Ù½
¬bB!:RI�:�9�B!:�@R1'3!¥
9C7�3�9��2?§¥2¥
9�I
?A@R9�©§¦o¨4I�:u7�9�:RI29
BE7J3�9
BO:�?A3�9
:RI�ª!I
:R9C7�9�?§1'3/1�5�7J3r¦o¬214I
L/9�BE7�9
?A¥b?A3r´'14©A´4:SL/?§3K9�B!:|L!:CÒE3!?A9�?§1'3K1�5 �!. ¤ :|@R1'3!@R©AP!L!:|9�BE7�9b9�B!:*¥
¦�¥�9
:R­ ?A¥�+=î�Ë'óR.

� 
 ��
�� �.%.�%�&:.�*'@%�#����5)�:
=�� '@%.������������	��
?� à^D+� �6üJÛ:9�Ý!ü"�=ÜÞà�Û�ÜLA +=îmË4ó ý DUü"�P�8CEa�à �RÛAß��
' á�üuü3_;� . 7J@UB³ªY14©A¦�3!1'­�?�7�©�?A¥|L!:CÒE3O:RL$«�¦H@R1'­�ªY14¥�?§9�?A143H1J5 7JL!L!?A9
?A143Ï7�3!LÏ­/P!©A9
?Aª!©A?A@u7~µ
9
?A1'3�. . ¸!7�­�ªO©§:`½=¥�B!1�¬b¥|9
BE7J9=7�LOL!?A9
?A143�7J3!LÏ­/P!©A9
?Aª!©A?A@u7�9�?k143H7JI
:,+=î�Ë'ómµ%@R14­`ª!P!9C7�«!©A:
5�P!3O@R9
?A143O¥u. N :S­�­·7|Âo©A:u7JL!¥b9
B!:S3·9�1/@R143O@R©AP!¥
?A143,.
���������	
�
 � _ ��Ü>A*Ü�ÝKÔ2Õ�Ö�×�Ø #�a��!ß~Ý ��Ü>A�+=îmË4óCý DCü"�P�8C amà �SÛ§ßD�
' á�üuü3_;� N :S9 � «E:/7�5�P!3!@S9
?A143�;Y@R1'­�ª!PO9
:RLÏ«�¦ë7`N�P!I�?§3O¨�­·7J@CB!?A3!: �þ;�¥
P!@CB³9�BE7�9�9
B!:
9
?A­`:v1J5�@R14­`ª!P!9U7J9
?A143o?A¥�«Y14P!3!LO:RL�«�¦/7*ªY14©A¦�3!14­`?�7�© ��.�NbB!: 5�P!3!@S9
?A143 �`?A¥�14«O9U7�?A3!:SL
«�¦H@R1'­�ªY14¥
?A3!¨ ��0³;�7J¥|L!:CÒE3!:SL$?A3 N :S­�­·7��O;�7�3OL �/.oÑ�?A3!@R: ��0 7�3OL ��7JI
:/«Y149�B
+=îmË4ó8µ8@R1'­�ª!PO9U7�«O©§:';��(?A¥�7�©A¥
1,+=îmË4ómµ%@R1'­�ª!P!9C7�«!©A:�«r¦/©A:R­`­·7|Â!.
� � ¢�
 �|���*¢2�
� � £��6�|��£R��� ������
������������
<+5�P!3!@R9�?A143Ú?A¥=?A3 N ?A3!¥
ªE7J@R:K?¶5�?§9o?A¥=@S14­�ªOP!9
:RL�«�¦$7Ï­/P!©A9
?¶µ8¥�9U7J@UÁ(N�POI
?A3!¨H­K7�@CB!?A3!:
1�´4:SI=7�3³7�©Aª!BE7J«E:S9�¬b?A9�B$7�9|©A:u7�¥�9*9%¬v1K©A:R9�9
:RI�¥=I�P!3!3!?A3!¨K?A3�©A?A3!:u7JI|¥
ªE7J@R:4.`NbB!:/ª!I
1�1J5
5�1'©§©A1�¬b¥�¯A½~ËS²�¬bB!?A@CB�L!:SªE:R3OL!¥|:R¥
¥�:R3�9
?�7�©A©A¦�1'3�¯��~²
.
/10F��)�2;�>�,� 
 � _�C�Ý[DUa�ÜÞü4Ý��äÜLA.DCü���� CEamà �SÛ§ßHü�?uß~áKà ��C'Û amÜAý A�amà^D � 3 C�áRÜ�Ý ] �oà^D+�!ÜÞÝ!ß
ü ?~ß~á*à C�Ý!à'á;9/à�Û � �!à �CßVa2Ü�Ý5�!ü�Û 9�Ý!ü��oÜ�à�Û¶ý a�Ü �=ßoÜ � ��Ü>A*Ü�ÝKå�Ö�æ�çSè�é�êYØ �
' á�üuü3_;� N :S9 �³«Y:�7�3 �oµ
7�I�¦K5�P!3!@S9
?A143�.o<�¥
¥
PO­�:/9
BY7�9?�³?A¥|@R14­`ª!P!9�:RL�«�¦�7 >'µ%¥
9C7�@CÁ
N�P!I
?A3!¨/­K7�@CB!?A3!: E ¬bB!?A@CBK¬v1'I
Á�¥�1'3K9
B!:*PO3E7�I�¦ë7J©Aª!BE7�«Y:R9|É�0�Î=7J3!LK¬bB!14¥�:*I
PO3r9�?A­�:
?A¥/«E1'P!3!L!:SL°«�¦��/î �	� ÌDBDB�B!Ì ��� ó�5m14Io¥
14­`:�ªY14©A¦�3!14­`?�7�© � 7�3!L 5�14I�7J©§©2?A3!ª!P!9�¥ �	� ;
hUhVhY; ��� .�Ð!I�14­ E ;R¬2:�@R143O¥
9
I�P!@R9v7|î,> 4�½uómµ%¥
9C7�@CÁ|N�P!I
?A3!¨b­K7�@CB!?A3!:� 1�´4:RI�9�B!:v«O?§3Y7�I
¦
7�©Aª!BY7�«Y:R9*É�Ë!Ì~½�Îr.2NbB!:�¥
9U7J@CÁ�i
;8i�Ç}½'Ì >#;!1�5! @S143�9U7J?§3O¥�9
BO:=«!?A3E7JI
¦KI
:Sª!I
:R¥�:R3�9U7J9
?A143

±



1�529
B!:o3�P!­/«E:SI�1�5?0 � ¥b?A3H9�B!: iÞ9
BÏ¥
9C7�@CÁH1J5 E . � 1�¬*;Y14«O¥
:RI�´4:o9
BE7J9 E � ¥�14ªY:RIU7J9
?A143!¥
=CP!¥�9�@R1'3!¥
?A¥
92?A3�7�L!LO?§3O¨�1'I�I
:S­�1�´�?A3!¨�¥�14­�:2ÒY¸r:SL�7�­�1'P!3�9�1J5 0 � ¥~.�Ñ�1�¬bB!:R3�; E 7�L!L!¥ �0V� ¥v9�1=¥�14­�:�¥
9C7�@CÁ�;'5�14I2:R¸!7�­`ª!©A:4;  ¬b?A©A©�7J©A¥
1=7JL!L��b9
1o9
BO:�¥C7�­`:�¥
9C7�@CÁ�?A3`«E7�¥�:�9%¬21E.
02P!9u;O9
B!?A¥b?A¥b:u7�¥�?A©§¦`ªE:SI%5�1'I
­�:SL�«�¦  ¬b?A9
BK9
BO:�¥�ªE7�I�:*¥
9C7�@CÁ�.�NbB�P!¥~;!9
BO:�¥�?AQR:*1�5�:u7J@CB
¥
9C7�@CÁ�1J5   ?A¥b«E1'P!3!L!:SLH«�¦ //î�©A14¨Yî�­K7�¸ G�� �+( � î � G%ó
ó�óR.
>2143�´4:SI
¥
:S©§¦�;47J¥
¥
PO­�:29
BE7J9 ��?A¥�@S14­�ªOP!9
:RLo«�¦=7E>'µ%¥
9U7J@CÁ*N�P!I
?A3!¨|­·7J@CB!?A3!: E 1�´':RIu;

¥U7~¦�;OÉ �YÌ �¾Î T . � :CÒE3O:+) 9�1/«E:|9
BO:�LO¦r7�LO?§@�I
:RªOI
:R¥�:R3�9U7�9�?A143H1J5�9
BO:�¬214I�L.)-lÏÉ �YÌ �~Î T .bî
NbBE7J9b?§¥6f ÇÙË!;*�E) ÇÙ»[h�) 4&½|7�3!L���) ÇÙ»[h�) 4�»!.�ó ¤ :�«!P!?A©AL·7`î+>E4�»4ómµ%¥
9C7�@CÁ�N�P!I�?A3!¨
­·7J@CB!?A3!:  1'3K9
B!:*PO3E7�I�¦ë7J©Aª!BE7�«Y:R9|É�0�Î=7J¥25�14©A©A1�¬b¥u.sÄm5�9
B!:RI�:=?A¥K)(?A3·9�B!:*¥�9U7�@CÁBis1�5
E 9
B!:R3Ï9
BO:RI
:=7JI
:�) 0V� ¥b?§3K9�B!:*¥
9C7�@CÁBi�1J5  ³.vÑ!7~¦K9�BE7�9 E ª!P!¥�B!:R¥>�`143�9
1�7o¥�9U7�@CÁ�;
 L!14PO«!©A:R¥v9�B!:*3�P!­/«Y:RI21�5�0V� ¥2?§3`9
B!?A¥b¥�9U7�@CÁK7�3!L`9
B!:R3Ï7�L!L!¥?0¶.�N�1=­/P!©A9�?§ªO©§¦�«r¦/9%¬21E;
 PO¥
:R¥/9�B!:�9%¬21�:S¸r9�IU7(¥
9C7�@CÁ�¥/9
1HL!POª!©A?§@~7�9
:`9
B!:K¥�9U7�@CÁ�.  ª!I�1�@R:R:RL!¥/¥�?A­�?A©�7�I
©A¦K9
1
ª!P!¥�BH14I�ªE1'ª�7/¬214I�LH¨4?A´':R3K«r¦K9�B!:*9
IC7�3!¥�?A9
?A143K5mP!3!@R9�?§1'3H1�5 E .bNbBO:*I
P!3�9�?§­`:|1�5 E
?A¥�«Y14P!3OL!:RLH«�¦H»�� � ñK¬bB!:RI�:�/(?A¥�­K7�¸�?A­=P!­}¥�?§QS:*1�5v9�B!:*?A3!ª!PO9
¥u.�Ñ�1E;Y9
BO:*I
P!3�9�?§­`:|1�5
 ?A¥v©A?A3!:u7JIb?§3K»�� � ñ�;!9�BE7�9b?A¥~;�ªE1'©§¦�3!1'­�?�7�©�?A3K9
B!:|¨'I
:u7J9
:R¥�9�?A3!ªOP!9v´47J©AP!:4.
/10F��)�2;�>� � 
 � _�C�Ý[DUa�Ü�ü'Ý=ÜLA1DCü���� CEa�ß"\ �D9�à +oî�Ë'óvá�ß��sáRÜgamßRý A;9UA�a�ßD� M$F�Ì ?vÌ�Æ*Ì QYÌ~¯R²�R
ü ?~ß~á�a �Oß�\'ü��oà4Ü�Ý�Æ Ç É¾Í'ÌCË�Î�Ü �äÜgasÜ>A|å�Ö�æ�çSè�é�êYØ �' á�üuü3_;� N :S9 ��«E:v7s5mP!3!@R9�?§1'3|@R14­`ª!P!9
:SL�«�¦�9�B!: +=îmË4ó#I
:R¬bI�?§9�:Cµ%¥
¦�¥
9�:R­ M$F�Ì ?vÌ�Æ*Ì QYÌ~¯R² Rû.
02¦ N :R­�­K7v¼O;��`?§¥�@R1'­�ª!PO9U7�«O©§:s?§3oªY14©A¦�3!14­`?¹7J©�9
?A­�:s1�´4:RI�7|P!3Y7�I
¦o7�©Aª!BE7J«E:R9~.�Ñ61E;�«�¦
NbB!:R1'I
:R­ »!;��ë?§¥2?A3Hå�ÖÞæ�çRè�é�êYØ�.�>21'3�´4:RI�¥
:R©A¦�;�?k5��K?A¥v?A3(å�Ö�æ�çSè�é�êYØ�;�9
B!:S3·NbBO:R14I�:R­ »
¦�?A:R©AL!¥v9�BE7�9P�K?A¥2@R14­`ª!P!9U7J«!©A:b?A3�ªY14©A¦�3!14­`?¹7J©�9
?A­�:b1'3�¥
1'­�:b¥�9U7�@CÁ`N�G ¬bB!?A@CB�¬214I�Ár¥
143H7�P!3E7JI
¦·7J©Aª!BE7�«Y:R9~.�NbB!:RI
: 5�14I�:4;Y«r¦ N :R­�­K7*±!;��ë?§¥�+oî�Ë'ómµ%@R14­`ª!P!9U7J«!©A:4.
� ����
���� £�������� �
� :CÒE3!:`ìvÕ�ÖÞ×�Ø·7J¥�9�B!:=@S©¹7J¥
¥�1�5�5�P!3!@S9
?A143!¥�¬bB!?A@CB�7�I�:*@R14­`ª!P!9C7�«!©A:|?A3·9�?A­�:�«Y14PO3!L!:RL
«�¦·»�6�ðkñ�ò�143KN�P!I
?A3!¨o­·7J@CB!?A3!:R¥2¬bB!:RI
:5/K?A¥b9
B!:*­K7�¸�?A­=PO­ä¥
?AQR:*1J5�9
BO:*?A3!ª!P!9�¥u.
�1032 ����� ! # ���s��� 5 �6��9��
		/ 5 ���Y�!
����������O	
	�%�&('*)
���������	��� 
 � ßUaJM F�Ì ?vÌP; Ì"QYÌu¯'²�R �Cß/à,+=î�½uóoá
ß ��áRÜea�ßNA;9UA�amß��5��3��!ß~Ý�a��!ß~á
ßoÜ>A=à
DCü4ÝEA�amà4Ý[a&�@A�CED)� a��!à a�#[_Rü'á*à�Û�Û�K6l !�î>;Åó # ¯ K%² %&»���
 ��
 h' á�üuü3_;�b02¦³L!:CÒE3!?A9�?§1'3$1J5D+=î
½~óR; 5�14I/7�©A©�@R1'3!¥
9�I
P!@S9
14I�¥�?A3 ;ä;�9�B!:RI
:K?A¥/7H@R1'3!¥
9C7�3�9 �
¥
PO@UB(9
BE7J9*¯ f�²�%
��7J3!L·7J3!L³¯�ÍC²
î+)Yó�% � h ),;�¬bB!:R3 )-R&Ë!.�Ä%9b?A¥2@R©A:u7�I�9
BE7J9

¯ Í'î KUó8²,% � hA¯ K%² % � h�» � � 
 ��
 % »��Cð�
 ��
 8 � ò,ÇÅ» ��
 ����

81)�29);:<:.�*29= ��

� ßVa<MOF�ÌP?vÌP; Ì"QEÌ~¯S²WR �Cß=à +=î
½~ó*á�ß���áSÜga�ßIA;9UA�amßD� � 3��!ß~ÝBa��!ß~á
ßoÜ>A�à
DCü4ÝEA�amà4Ý[a&�@A�CED)� a��!à a�#[_Rü'á*à�Û�ÛWamß~á;��A=K � ÌUhUhVhYÌ K ñ l.!�îL;Åó+#� �@a �Oß³Û§ß~Ý^] a � ü _�à4Ý�9n\4ß~áRÜ�?~à^amÜ�ü4Ý:A�amà4á�amÜ�Ý^] _Rá
ü"� Q,î K � ÌUhVhUh!ÌMK ñ ó�Ü>A��Cü^C�Ý[\4ß"\ �D9»�����������
 ����
 � ��! G ! ñ�" #

R��oÜ _6Q�îLK � ÌVhUhVhOÌ K ñ ó %'�� *>#1a��!ß~Ý 0 * 0�% » ���#��� ��
 � � 
�� ��! G ! ñ$" �' á�üuü3_;��>2143O¥
:Rã�P!:R3O@R:=1J5 N :R­�­K7�ÿ�7J3!L N :R­`­·7o½uËO.
���������	��� 
 �>_ ��Ü>A�+=î
½~óCý DCü���� CEamà �SÛ§ß #1a��!ß~Ý �ÚÜ>A�ÜÞÝKìvÕ�Ö�×�Ø6�' á�üuü3_;��Ñ�:R:�9
B!:|ª!I�1r1J5�1�5 N :R­�­K7|¼!.

½uË



�10P/ 	�%�&('*) / 5 ���Y�!

�����³���O	 �0��� ! # ������� 5 �!��9��
	
���������	� � 
 � ßUa � �Cß*à-DCü4ÝEA�amà4Ý[a,� 3��!ßJ_�C�Ý[DUa�ÜÞü4Ý��T/�h4»�� � ñ³Ü>A�+oî
½uó ý DCü���� CEa�à �RÛAß
' á�üuü3_;� N :S9�M �KÌRÉD�����YÌC������Ì���ÌSÉ¾ËOÌUÍ'Ì)3'Î�Ì�� R}«Y:/9
B!:`I
:R¬bI�?§9�:/¥
¦�¥
9�:R­þL!: ÒE3!:RLÚ7�¥*?A3
:R¸!7�­`ª!©A:=½�¬b?A9
BK9
B!:�5�1'©A©§1�¬b?A3!¨|I�P!©A:R¥��

� ��îmË4ó ' Í~Ë
��î?3 )Yó ' ������î���î+)YóRÌUhVhUh*������î���î+)YóRÌCË4ó�ó îm» � 1r@S@RP!I
I�:R3!@R:S¥*1�5 �����!ó

�ÚI
:RªOI
:R¥�:R3�9
¥�� /�h|»��%ñÚ9
BOI
14PO¨4BÙ9
B!:H:S3!@R1�L!?A3!¨ÚªE7�?AIÏî b Ì m�ó�¬bB!:RI�: b î�½uóHÇC3³7�3OL
m�î
½~ó�ÇÙÍ4.sNbB!:|I
:R¬bI�?§9�:*¥
¦�¥�9
:R­ ?A¥�+=î
½~óN�

¯ 3S²
î+)Yó Ç » � 8 � î+) 4°»'ó
¯ �'²
î+)Yó Ç ) 4$»

���������	� � 
 �>_ ��Ü>A*Ü�ÝKìvÕ�ÖÞ×�Ø #�a �OßuÝ �$ÜLAC+oî
½~óCý DCü���� CEamà �SÛ§ßD�
' á�üuü3_;� N :S9 � «E:/7�5�P!3!@S9
?A143�;Y@R1'­�ª!PO9
:RLÏ«�¦ë7`N�P!I�?§3O¨�­·7J@CB!?A3!: �þ;�¥
P!@CB³9�BE7�9�9
B!:
9
?A­`:�1�5�@R14­`ª!P!9C7�9
?A1'3*?A¥�«E1'P!3!L!:SL/«r¦/7�3o:R¸�ªY143!:R3�9�?¹7J©E»��%ñ�5�1'I�¥�14­`:v@R1'3!¥
9C7�3�9 ��.�NbBO:
5�P!3O@R9
?A1435�/@u7J3*«E:b1'«!9U7J?A3!:RL*«�¦|@R14­`ªE1'¥
?A3!¨ ��0Ó7J¥�L!: ÒE3!:RL/?A3 N :R­�­K71��7�3!L�� /`»��%ñ�.
Ñ�?A3!@R:?��0 ?§¥�+oî�Ë'ób7�3!L�� /K»��%ñ`?A¥�+=î
½~óR;��(?A¥�+=î
½~ómµ%@R14­`ª!P!9C7�«!©A:b«�¦ N :R­�­K7�ÂO.
	 � ��
 �Å£�� � » ��
����
�6032 ����
"! # ���s��� 5 �6��9��
		/ 5 ���Y�!
����������O	
	 ' %�&('*)
���������	� �A
 � ßUaJM F�Ì ?vÌP; Ì"QYÌu¯'²�R �Cß/à,+=îm»4óoá
ß ��áRÜea�ßNA;9UA�amß��5��3��!ß~Ý�a��!ß~á
ßoÜ>A=à
DCü4ÝEA�amà4Ý[a&�ZR&Ë-A�CED+� a �Oà^a # _Sü4á*àJÛ�Û�K6l.!�îL;Åó+#�¯ K%² % » ø ��� ��� h
' á�üuü3_;�b02¦=L!: ÒE3!?A9
?A143o1�5.+=îm»4óS;49�B!:RI
:�?A¥v7�@R143!¥�9U7J3r9��|¥�P!@CB�9
BY7�9b¯�f%²A% �*7J3!LH¯�ÍC²
î,)Eó�%
��)���;'5m14I )-R&Ë=7J3!L`5�14I�7J©§©Y@R1'3!¥
9�I
P!@R9�14I�¥u. � :CÒE3!: �2ÇÙ» �Y.�Ä%9b?A¥b:u7�¥�¦�9
1/´':RI
?¶5�¦/9�BE7�9
¯�Í'î KUóm² % � hA¯ K%²�� % � h�» ø ����� ��� � % » ø ����� ��� ø � % » ø ����� ��� 8 ø � % » ø ��� õ � ��� % ö�÷

81)�29);:<:.�*29=�� 

� ßVa<MOF�ÌP?vÌP; Ì"QEÌ~¯S²WR �Cß=à +=î�»'ó*á�ß���áSÜga�ßIA;9UA�amßD� � 3��!ß~ÝBa��!ß~á
ßoÜ>A�à
DCü4ÝEA�amà4Ý[a&�@A�CED)� a��!à a�#[_Rü'á*à�Û�ÛWamß~á;��A=K � ÌUhUhVhYÌ K ñ l.!�îL;Åó+#� �@a �Oß³Û§ß~Ý^] a � ü _�à4Ý�9n\4ß~áRÜ�?~à^amÜ�ü4Ý:A�amà4á�amÜ�Ý^] _Rá
ü"� Q,î K � ÌUhVhUh!ÌMK ñ ó�Ü>A��Cü^C�Ý[\4ß"\ �D9

» ø ����������� � � ��� ö� �  �ú"! h
R��oÜ _6Q�îLK � ÌVhUhVhOÌ K ñ ó %'�� *>#1a��!ß~Ý 0 * 0�% » ø �#����������� � � ��� ö� �  �ú"![h

' á�üuü3_;��>2143O¥
:Rã�P!:R3O@R:R¥|1�5 N :S­�­·7J¥�ÿ�7�3!LÏ½RÿE.
���������	� + 
 �>_ ��Ü>A�+=î�»'óCý DCü���� CEamà �SÛ§ß #1a��!ß~Ý �ÚÜ>A�ÜÞÝKì ø Õ�Ö�×�Ø6�

½4½



�60P/ 	 ' % &('7) / 5 ���Y�!
����������O	 ����
"! # ���s��� 5 �6��9��
	
���������	� . 
 � ßUa � �Cß*à-DCü4ÝEA�amà4Ý[a,� 3��!ßJ_�C�Ý[DUa�ÜÞü4Ý��T/K» ø � úHÜ>A +oî�»'óCý DCü���� CEamà �SÛ§ßD�
' á�üuü3_;�b<�¥�?§3³:S¸67J­�ª!©A:�½';�¬2:/L!:CÒY3!:BM �·ÌSÉ������EÌ������OÌ���ÎrÌSÉ¾ËOÌUÍ'Ì+3�Î�Ì��BR�¬bB!:SI
:��Ï?§¥
L!:CÒY3!:RLH9�BrPO¥u;

� �#îmË4ó ' ÍuÍ~Ë
��î.3 )Eó ' �����Oî���î+)YóRÌUhVhUh,���-�Oî���î+)YóRÌCÍ~Ë4ó îm»��b1�@R@RP!I�I
:R3O@R:R¥*1J5 ������ó

�&I
:RªOI
:R¥�:R3�9
¥�� / » ø � ú$9�B!I
1'P!¨4B&9�B!:H:R3O@R1�L!?A3!¨ÚªE7�?AIHî b Ì3m�ó/¬bB!:SI
: b î
½~ó·ÇC3³7�3OL
m�î
½~ó�ÇÙÍ4.sNbB!:|I
:R¬bI�?§9�:*¥
¦�¥�9
:R­ ?A¥�+=î�»'ó��

¯ 3S²
î+)Yó Ç î�Â ø � »4óSî+)?4ÚÂ'ó ø �
¯ ��²
î+)Yó Ç )?4ÚÂ

���������	��* 
 �>_ ��Ü>A*Ü�ÝKì ø Õ�Ö�×�Ø #1a��!ß~Ý �ÚÜ>A +=î�»'óCý DCü���� CEamà �SÛ§ßD�
' á�üuü3_;� N :S9 ��«E:�7`5mP!3!@R9�?§1'3�@S14­�ªOP!9
:RLÏ«�¦ 7`N�P!I�?§3O¨·­K7�@CB!?A3!: �þ;,¥
PO@UB�9
BE7J9|9
B!:
9
?A­`:�1�5*@R1'­�ª!PO9U7�9�?A143$?A¥/«Y14P!3OL!:RL&«�¦°7ÏLO14P!«!©A¦�:R¸�ªE1'3!:R3�9
?�7�© 5�P!3!@S9
?A143�;��K.äNbBO:
5�P!3O@R9
?A1438�H?A¥�1'«!9U7J?A3!:RLK«�¦·@S14­�ªY14¥�?A3!¨���0þ7J¥�L!:CÒY3!:RLH?A3 N :R­�­K7���7J3!L��K.�Ñ�?A3!@S:��0 ?A¥�+oî�Ë4ó8µ8@S14­�ªOP!9U7J«!©A:û7J3!L�� ?A¥D+=îm»4ó8µ8@R1'­�ª!PO9U7�«O©§:'; N :R­`­·7*Âo?A­�ªO©§?A:R¥s9
BE7J9 �(?§¥
+=îm»4ó8µ8@R1'­�ª!PO9U7�«O©§:'.

� � � �b���|��¢6� �
¯A½ ²ûÑ�.,0v:S©§©�7J3r9�143!?b7�3OL$Ñ�.�>21�14Á�; � Ý!ß � á�ß DUC�á"ARÜ�ü4Ý6ý a �OßUü'á
ßUa�ÜeD D+�!à4á�à^DUa�ß~áRÜ��~à a�Ü�ü'Ý$ü3_
a��!ß��6üJÛ:9~ý amÜ*�=ßJ_�C�Ý[DUa�ÜÞü4ÝEAR;!>214­`ª!P!9C7�9
?A1'3E7�©E>21'­�ª!©A:R¸�?A9%¦�; »O;�½u±4±'»!;�ª�.!± �	��½4½uËO.

¯�»¾²�<=.'02:R3·>2B!:SI
?¶587|7�3!L�
�. N :S¥
@u7J3!3!:4; 3Yß~á;�=ÜÞÝ!à^amÜ�ü4Ý/ü3_�á�ß���áSÜga�ÜÞÝ^]NA;9UA�a�ßD�`AD��93�!ü�Û 9~ý
Ý!ü"�=Ü�àJÛÀÜÞÝ[a�ß~á,��á
ßUa�à a�Ü�ü'ÝEA�à4Ý \³ÜgagA/Ü*���EÛAß��oßuÝ a�à a�Ü�ü'Ý���Ñ�@R?A:R3O@R:K1�5�@R1'­�ª!P!9�:RI�
�I�1�µ
¨4IC7�­`­�?A3!¨�±Kî�½u±'¿^�4óS;�ª�.�½uÂO½CµR½V�'±!.

¯�Â¾² . . <°>2?A@CB!1'3û7J3!L�
�. N :R¥�@u7�3!3O:4; ' ü�Û:9�ÝOü��oÜ�à�Û!Ü�Ý[amß~á,��á�ßVamà^amÜ�ü4Ý A à'Ý[\�a��!ß6DCü����EÛAß 
 Üga,9
ü _�à�Û ]'ü4áSÜga �H��A;�Y>2< �E. �A½4½oî
½~±4±4»'óR;�ª³½uÂ'±~µR½RÿE�!.

¯ ÿJ²�<=.'>214«!BE7J­�;.3��!ß|Ü�Ý a�áRÜÞÝEARÜgDKDCü���� CEamà^amÜ�ü4ÝOà�Û8\4Ü 
 DUC4Û>a+9|ü3_8_�C�Ý[DVamÜ�ü'ÝEAR;4:RL,.�F/.�0À7JI%µ
M�?A©A©A:R©%;�
�I�1r@S:R:RL!?A3!¨'¥b1�5�9
BO:�Ä%3�9
:RI�3E7�9�?A143E7J©�>21'3�5�:RI�:R3!@R:|143 N 14¨'?§@';rGK:S9
B!1�L!1'©§1'¨4¦�;
7�3OL�
 B!?A©§1'¥
1'ª!B�¦/1�5 Ñ6@R?A:R3!@R:4; � 14I
9�B�µ%M�14©A©�7�3OL�;�<�­`¥
9
:SI
LE7J­�;!½~±4¼4»O;�ª�.!»�ÿJµ�Â'Ë!.

¯��¾² � . � :SI
¥
BO1�¬b?§9�Q�7J3!LHDY. 
�.YD'14PE7J3!3E7�POL�;��bß��sáRÜgamß@A 9UA�amß��`A;��M�7J3!L!«Y1�14ÁK1�5vNbBO:R1�µ
I
:S9
?A@u7�©�>214­`ª!P!9
:SIÀÑ�@S?§:S3!@R:o´414©%. 0|; � 14I
9�B�µ%M�14©A©�7�3OL�.

¯�¼¾²�DE.Y-|?A:R¥
©%;��bß~Ý!ßuá�à^amÜ�Ý^] �6üJÛ:9�Ý!ü"�=ÜÞà�Û�ü4á3\4ß~áRÜ�Ý^] A
_Rü'áNa�ß~á;�oÜ�Ý!à^amÜ�ü'Ý5��á�üuü3_"A;��� N�< µ�± �!;N :S@R9
P!I�: � 149�:R¥�?A3·>21'­�ª!PO9
:RIbÑ�@R?A:R3!@S:=±!½SÿE;�ª�.Oÿr»^�¾µ8ÿ�Â!½'.
¯��¾²�F�.�-|P!I�:R´�?A@UB,; � Û�]4ß �uá�à Abü _ _RßCà ARÜ��SÛ§ß�_�C�Ý[DUa�Ü�ü'ÝEA;��;'Nb¬v:R3�9%¦/Ð!1'P!I
9�B�Ñ6¦r­`ªE1'¥
?AP!­ä1'3
ÐO14P!3!LY7�9
?A1'3!¥=1J5û>21'­�ª!P!9�:RI/Ñ�@R?A:R3!@R:';bÄ .�.�. >21'­�ª!PO9
:RI/Ñ�1�@R?A:R9%¦�
�I�:R¥
¥~;=½~±4¿4ÂO;
ª�.Y»!½uË��6»O½RÿE.

¯�¿¾² � .bM�1J5�«E7JP!:RI�7J3!L >|. N 7�PO9
:R­K7�3!3�;43Yßuá �=Ü�ÝOà^amÜ�ü4Ý ��á�üuü3_"A à'Ý[\#a��!ß Û§ß~Ý^]^a��äü3_
\4ß~áRÜ�?~à^amÜ�ü'ÝEA;��� N�< µ�¿'¿!; N :R@R9�P!I
: � 1'9
:R¥�?§3K>214­`ª!P!9
:SIÀÑ�@S?§:S3!@R:=Â �^�!.

½u»



¯�±¾² � .�Ñ�. N 7J3!Á'5�14I�L�;��ÀÝ ��á�ü ?~Ü�Ý^] a�ß~á;� á
ß ��áRÜgamÜ�Ý^]-A;9UA�a�ßD�`A�à4á
ß��*ü~ßVa��!ß~áRÜ�ß~Ý���N�:R@CB�µ
3!?A@u7J© �b:SªE1'I
9·Gë:R­�1³GKN 
,µ
Â!;2©A14P!?A¥�?¹7J3E7KN�:R@CB!3!?A@u7J©���3!?A´4:RI�¥
?A9%¦r;�� P!¥
9�143�; N <
î
½~±^�'±4óR.

¯A½uË¾² � . N :S?§´47J3�9u; ' á
ß"\4ÜeDUà a�Ü	?uß/á�ß DUC�áRá
ß~Ý[DCß�à'Ý[\ DUü"�P�8CEa�à a�Ü�ü'Ý!à�Û6DCü����EÛAß 
 Üga,97� ���`ü4á \
á
ß"DUC�áRá
ß~Ý[DCßHà4Ý \ �6üJÛ:9~ý amÜ*�=ß~;vÐO:u7J¥
?A«!©A:·GH7J9
B!:S­·7�9�I
?A@R¥oÄ
ÄR;s:RL�. 
,:R9
:SI·>2©A149�:·7�3OL
D4: Ã�:RI�¦ �b:S­�­�:S©8;~02?AI
Á�BE7�PO¥
:RI�µ80214¥�9
143,;�½~±4±JÿE.

¯A½4½ ² 
�. N :S¥
@u7J3!3!:4;	��ü���� CEamßuá|ß 
 �!ß~áRÜ*�oßuÝ[aeA �sÜga � a��!ß � ��
T� a�ß~á;�}á
ß ��áRÜea�Ü�Ý ]�A;9UA�amß��
]'ßuÝ!ß~á
à a�ü'á;�~N�:R3�9
B*<�>bG}¥�¦�­�ªY14¥
?AP!­ 143|ª!I
?A3!@S?§ªO©§:S¥�1�5!ª!I�14¨'IU7�­`­�?A3!¨�©�7�3!¨'PE7�¨':R¥u;
<�PO¥
9
?A3�;ON�:R¸!7�¥*î
½~±4¿'Â4óR;�ª,.!±4±~µR½uË'¿

¯A½u»¾²�DE.�Ñ�9�:R?A3�«E7�@CB�;��bß~Ý!ß~á
à^amÜ�Ý^] �6üJÛ:9�Ý!ü"�=ÜÞà�Û!ü4á3\4ß~áRÜ�Ý^] A;��Ä%3�5�1'I
­·7J9
?A143 
 I
1�@R:R¥�¥
?A3!¨ N :R9%µ
9
:SI
¥�ÿ�±Kî
½~±4±�ÿ�óR;'ª�.E¿ �~µ
±4ÂO.

½uÂ


