
 
 

E
S

E
A

R
C

H
R

E
P

R
O

R
T

I
D

I
A

P

Rue du Simplon 4

IDIAP Research Institute
1920 Martigny − Switzerland

www.idiap.ch

Tel: +41 27 721 77 11 Email: info@idiap.ch
P.O. Box 592
Fax: +41 27 721 77 12

������� � �
	��
���
	�������	������ ���������
� � �����
	��! �"��#����$%��� & ��	����
�'���

( �*)*�+�*�,	
-/.0,132547698:0�;�<
2>=@?,0'ACB D/EF8GAH8:IFIJ0%KMLM476ON

D/8G0,=P=P0RQS25;FTU0,=PVWEU0YXU;F476 N
K50�2>;[Z\D/EF8HAG8GIFIJ0^]OEF8G=_25; N

`bac`edcfUg�h!h�ikj9lbm9n

aco'p'o,qsr�oYt%u9ivikj
wyxYz9{}|�~k~v�P���\�'���Px,z_��|��_��~k|��'�

B������������,����� B������ �� b��¡�¢ ¡¤£b¡��¦¥¨§ B�� ¡�¢ª©¦ e«¬¥¨­¬®'¢ ¡�¯�� �¤°±B  ³²%´:µ¦¶¦·N¸­y¢ª©¦  B�° � �¤¹e� ���¤�¤¢ª b©M�� ³��¡�¢ ¡�£b¡¤�»º½¼9�9¾P¿�À���Á�­bÂÃ¥Ä¿ B £³� B  ³ b�¬¥Å­e®,¢ ¡¤¯�� �¤°±B  ³²%´:·b´:Æ

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Infoscience - École polytechnique fédérale de Lausanne

https://core.ac.uk/display/147915495?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1




�����������
	��
	����
�����
	������
�������! �"

#%$'&)( *,+.-./'(10.-.2�&%$3-.2�450 +�672�098 :<;�2=(10.-)>@?)A1(B&)2�CD2�&
E $3-'&)/92=0�8 FG+9H.67+92I-

JLK	=MN���!�POQ	=R�S'���T�=	�U �7�VOQUWOQ�V��	YX����!� �7OW	��T�
	[Z\��RV]V	=�T^��V	`_aRV�
�
X�	���Rb���7�VOQUWOQ�V��	�cd�VOW�P��R

e �_�_�@{}z9�P�%fhg�ghi
wyxYz9{}|�~k~v�P���\�'�S�PxYz9��|��@��~v|��'�

j\k�lnmno�p�qTmTrtsQu�vxw=y{z@|�}
|h~������V~L}
���I�x~nz�z@vxw�~�|`�x�T���{~n���
�N��u��=y{u��\y{�L}
�
~L�=~n�n�
�7|h�Tz�y�vxy{�Tu=z�vxw�}!v�}!���{���
�T���I�\�n�T�7|`�x~nz�z�y{�Tu�|h~������
�x�L}!u��n~
��}!u��7vxw�}�v�}!�x~@}!��z���~��7�ny{~nu�vV���
�N��}!�n~�}
�`vxw�~nu�vxy{��}�vxy��
u�����~ |=�x�
|h�Tz�~¡vx�
�=~n���T�7|h�Tz�~ vxw=~¡��}!�n~�y{�L}
�T~��=z�y�u=�L¢£}!vx�¤w�y{u=�L¥a�`�xz���y�v¦}
u��Lvx�7|h~������!�x��vxw�~ ��}
�n~�}
�`vxw�~nu�vxy{��}�vxy��
u£y{u�vxw�~
�n�T�7|`�x~nz�z�~����=�T�L}!y{u��=z�y�u=�£}d¢£§�¥'¨©¢��=�{vxy�ªW§�}n«�~���¥�~��x�n~n|`v��x�Tuh¬¡���­}!z�z�y���~����7��~�|=�x��®Iy��=~�~�¯`|h~��xy{�7~nu�v¤}!�
�x~nz�����vxz�}
u����n�
�7|�}!�xy{z��
u�z��°y{vxw�¥²±V³�}!u���§�´¡³.zµ«`zµvx~n�7z��Tu�vxw=~����=�{vxy�ª©�7�I��}!�¶�h~nu��¤w��L}��x·
��}!v¤}!��}!z�~
¸ ³¦¹ ±V³%�=z�y�u=��y�vxz�}
z�z����ny�}!vx~n�
|`�x�
vx���n�
���



� � e �������	�
� ghi���
��

� ��������������� �"!#���

$�%'&#(*),+.-0/1+32547654980:;)�+32<2,(=%�+3>?:@(=)�6�:�A�%'),>?2B:�&#+3%#-0/@CD$FE	%'&#+.GH&'49I3I./@JK+3A=%L>M-,+.-0/N49(�-<O=%L>M-<+3&'4P-,+3:;>D+32�:;>*%Q:;R�-,O=%
65:M20-S+.65E	:;),-<4;>@-T4;2,E	%'&�-�2U:9R 2,%'&L(=)<+V-0/�6W49>*4;X;%'6�%'>M-'C
Y +.:@65%#-,)<+Z&L2[+3A�%'>M-,+.GH&L49-,+3:;>�-<%'&�O=>*:;I3:;X;/�)<%LE=)<%'2,%L>M-�2[4;>
%L\F-,)�49:;)�A�+3>*49)</�49(=-,:;6W49-,+Z&56�%]49>^-,:_E	:@2,+.-,+3`;%LI3/7+ZA�%'>@-<+VRa/b4�E	%L)�2B:@>�Jc4;>*A^-,OF(*2S-<:7&#:@65E=I.%'65%L>M-T-,O=%Q&#(=)<),%'>M-
4;(�-,O*%L>M-,+Z&L49-,+3:;>D4;>*A14;&'&#%'2<2d&L:;>M-,)<:;IeE=)<:9-,:�&L:;IZ2LC_fg>D&L:;>M-,)�49)</�-<:�:9-<O=%L)�h=+3:;65%#-<),+Z&i2,:;I3(�-,+3:;>H2LJ�A�(=%�-,:7-,O=%'+.)
4;h*2,%L>*&L%_:9RT&#:;>M-�4;&�-�4;>*A?-,O=%'+.)�>=:;>�jk+3>M`P4@2B+3`;%'>=%'2<2LJlRm4;&L%_),%]&#:;X@>=+.-,+3:;>�Jn4;25o %LI3Ip4;2�2BE	%L%]&�Oq)<%'&L:;X@>=+V-<+.:@>�Jn49)<%
`F+3%Lo %'Ar4@2i%#\=&L%LI3I.%'>@-�2B:@I.(=-,+3:;>*2iRa:;)�h*+.:@6�%L-,)<+3&'2�4;(�-,O=%'>M-,+Z&L4P-<+.:@>sRa:;)Qo�+3A�%'I./r2,E=)<%'4;As4;E=E=I3+3&'4P-,+3:;>H2�2,(*&�Ot4;2
4;(�-,O*%L>M-,+Z&L49-,+3:;>QRa:;)nh*49>*uM+3>=XHJF2,%'&L(=)<+V-0/i2,/�20-<%L6v4;&'&#%]2,2'J�4;A�`P49>H&#%'A�`F+3A�%':�2,(=)<`;%'+.I3I34;>*&#%@JF`M+ZA�%':�4;>=>=:9-�4P-<+.:@>�C"fg>
4@A=A�+.-,+3:;>�J�Ra:;)U-,O=%]2B%�-0o :Q65:�A=49I3+.-,+3%'2[-,O=%W4@&LwM(=+Z2B+.-,+3:;>^2B/�2B-,%L6W2S49)<%d`@%L)</_2B+365E=I.%@Jx&�O=%]49E�J�4;>*A�`F+3)B-<(*49I3I./�Ra)<%L%
Ra:@)nRa(�-,(*),%T6�(=IV-<+.65%]A�+34W4;E=E=I3+3&'4P-<+.:@>*2LC

y :T%L>H49h=I3%�-,O*%pA�%'2,+3X;>W:9Rz%#{i&L+.%'>@-e+3A�%'>M-,+.GH&L49-,+3:;>	|949(�-<O=%L>M-,+Z&L49-,+3:;>W49E*E=I.+Z&L49-,+3:;>*2'J;+.-l+Z2K+365EH:@)B-�49>M-K-,:
4}`@:;+ZA
(*>=>=%'&L%'2<2,4;),/�-<)<4;>*2<&#:�A�+3>=XQ:@EH%')<49-,+3:;>*2'J~:;)S65:P`F+.>*XQh	%#-0o %L%'>^A�+.�z%L)<%L>M-
A=4P-�4�)<%LE=)<%'2,%L>M-�4P-,+3:;>H2LC�fg>7-<O=%W2,4;6�%
-<+.65%@J}-,O=% 2B+3�L%K:;R�h=+.:@65%#-,)<+Z&L2�+3>�Ra:@),6W4P-<+.:@>TA=4P-�49h*4@2B%]2~+.65E	:@2,%'2cA�)<4@20-<+3&l&#:;65E=)<%'2<2,+.:@>U)<%'wM(=+3)<%L65%L>M-<2�:;>
2B-,:;)�49X@%
4;>*A_-<)<4;>*2,6�+Z2<2B+3:;>_:;Rl+3A=%L>M-,+.GH&L49-,+3:;>^A=4P-�4=C
�eI34@2,2,+3&'49I3I./@J*-<O=%W&#:@6�E*),%]2,2,+.:@>_:9R�-<O=%'2,%�A*4P-<4�+.>F`@:;I3`;%'2p:;>=%�uF+.>HA
:;R
),%'E=)<%'2,%L>M-<49-,+3:;>��a%@C XHC��T� y Jno 4}`@%LI3%#-<2'J3C ��o�O*+.IZ20-�+3A=%L>M-,+.GH&L49-,+3:;>	|949(�-<O=%L>M-<+3&'4P-,+3:;>rX@%L>=%')<4;I.I3/q+.>F`;:@I.`@%'2i4
A=+V�z%L)<%L>M-i:;>*%^�m%;C X*Cq%L+3X;%L>=Rm4;&#%]2LJlGH2,O=%L),Rm4;&L%'2���Cqfk-5+Z2�-,O*%L>s:9RU654980:;)5+36�E	:;),-<4;>*&#%Q-,:^G*>HAqA=%'&#:@65EH:M2B+.-,+3:;>*2
-<O*4P-U49I3I.:PotX@:F:FA�&L:;65E=)<%'2<2B+3:;>QEH%')BRa:@),6W49>H&#%T49>*AQ-<O*4P-p4;),%T49IZ2,:�%L{i&#+3%L>M-�Ra:;)�+ZA�%L>M-<+VGH&'4P-<+.:@>	|P4;(�-,O=%'>M-,+Z&L4P-<+.:@>
E*),:�&#%]2,2,%'2'C y O*%e)<%'&L:;X;>*+V-<+.:@>
&L49>d-,O=%'),%LRa:;)<%lh	%nEH%')BRa:@),65%'AdA�+.)<%'&#-,I3/T+.>d-,O=%�&L:;65E=)<%'2<2B%]A
A�:;6W4;+.>�J}-<OF(*2�O=%'4}`F+3I./
)<%'A=(*&#+3>=X�-,O=%
&L:;65E=(�-�4P-<+.:@>�:P`@%L)<O=%'4@A~C

y O*%pE*4;EH%')e+Z2e2B-,)<(*&#-,(=)<%'Ai4@2�Ra:@I.I3:Po�2LC�fg>Q2,%'&#-,+3:;> � oe%[+.>M-,)<:�A�(*&L%�-,O*%p)<%'4;A=%L)K-<:
-<O=%[E*),:@h=I.%'6�:9R�+ZA�%L>M-,+.-0/
4;(�-,O*%L>M-,+Z&L49-,+3:;>r49>*Aso %_E=)<%'2,%L>M-5-,O=%�&#(=)<),%'>M-�20-�4P-,%Lj�:;R�j�-<O=%#jg49),-W49E=E=)<:@4@&�O=%'2'Crfg>t2,%'&�-<+.:@>r�boe%_E=)<:P`F+3A=%�4
A=%'2<&#)<+.E�-<+.:@>i:9Rc+.6W49X@%p&#:@65E=),%]2,2,+3:;>W(*2,+.>*X
-,O*%U��49-<&�O=+3>=X��K(=)�2B(*+V-S�m��� �l4;I.X@:;)<+V-<O=6�C y O=%'>�JF+.>�2B%]&�-<+.:@>i�*JMoe%
E*),%]2B%'>@-U-,O*%�E=)<:;E	:@2,%'A749E=E=)<:@4@&�O�Jz4iRa%]4P-,(*),%�%#\F-,)�4;&#-,+3:;>_-<%'&�O=>*+3wM(=%�h*4;2,%'A�:;>��74P-<&�O*+.>=X��K(=)�2,(=+V-]Jz-,:@X;%#-<O=%L)
o�+.-,O?4_���x�����_(=I.-,+.jk�c4}/;%L)��"%L)�&#%LE=-,)<:;>H�U&#IZ4;2<2,+VG*%')'CQfg>N2B%]&�-<+.:@>1�=Jco %iE=)<:P`F+3A=%�%L\�EH%'),+365%L>M-<4;Il)<%'2,(=IV-�2
49>HA
&L:;65E*4;),+Z2B:@>*2Ko�+.-,O�� � ��49>HA��x�p��2,/�20-<%L6W2e:;>i-<O=%S6d(=I.-,+.jk6�:�A=4;IzhH%'>*&�O=6W49)<uWA=4P-�49h*4@2B%UY �[�U� ��(*2,+.>*X�+.-<2
4@2,2,:�&#+Z4P-<%'AQE=),:;-,:�&#:@I�C"��+.>H49I3I./@J=oe%T4;>*49I3/F�L%U-,O=%T)<%'2,(=I.-<2�4;>*AQ&L:;>*&LI.(HA�%;C

� ���T����� �Q��¡��p���"!L���U�"!L���

y O*%pX;:M49I=:;R�49>7¢P£�¤g¥P¦W¢P¤�§m¨U§m©;ªL«*¤�§�¤�¬5¢9£�¤�­*ª#«H¤�§m¨�¢P¤�§m¥P«�®�¬}®�¤kªL¦¯+Z2l-,:
%'+V-<O=%L) 4;&L&L%LE�-e:;)l)<%080%]&�-K-<O=%p+ZA�%'>@-<+V-0/5&#IZ49+36
6W4@A�%�hF/�4
X;+3`;%L>5E	%L)�2B:@>�C"Ye+3:;65%L-,)<+3&�+ZA�%'>@-<+V-0/549(=-,O=%'>@-<+3&'4P-<+.:@>i2B/�2B-,%L6W2e49)<%�h*4;2,%'A�:;>5-<O=%[&�OH49)�4;&�-<%L)<+32B-,+Z&L2":;R
4�E	%L)�2B:@>�J�2B(*&�OQ4;2 +V-�2eRm4;&#%@JMG*>=X;%'),E*),+3>M-e:;)n2,+.X@>*4P-<(=),%@C"f0A�%L>M-,+.-0/i49(=-,O=%'>@-<+3&'4P-<+.:@>i(*2,+.>=X�Rm4;&L%[+3>�Ra:@),6W4P-<+.:@>i+Z2 4
&�OH49I3I.%'>=X;+3>=XU),%]2B%]49)�&�O
49)<%'4p-,O*49-"on4;2c`;%'),/
4@&�-<+.`@%e)<%'&L%L>M-,I3/;JP6W49+3>=I3/
h	%'&L4;(*2,%e:;RH+.-<2">*49-,(=)�49I�49>HA
>=:@>�j�+3>M-,)<(*2,+.`@%
+3>M-,%')<4@&�-,+3:;>�o�+.-,O�-,O=%
4;(�-,O*%L>M-,+Z&L49-,+3:;>�2B/�2B-,%L6�C

°�±B² ³7´=µK¶U·0¸x¹ ºr¸c»M¼z´H½0¾�¿=½BµlÀ

�p>b+3A�%'>M-,+.-0/749(�-<O=%L>M-<+3&'4P-,+3:;>b2,/F2B-,%'6ÁO*4@2U-,:_A�%'4;I�o�+V-<O^-0oe:�uF+.>*A*2S:9Rn%L`;%'>M-<2'Â[%'+V-<O=%L)S-<O=%WEH%')<2,:;>^&#IZ49+365+.>=X
4iX;+3`;%L>_+ZA�%'>@-<+V-0/�+Z2�-<O=%d:@>=%
o�O=:QO=%d&#IZ49+36W2�-<:�h	%Q�a+3>�o�O=+Z&�O�&L4@2B%@JHO*%
+32U&L4;I.I3%'A_4�¨#ÃÄ§mªL«*¤���Jz:@)pO=%
+Z2[>=:9-��m+.>
o�O*+3&�O�&'4;2,%;J�O=%
+Z2�&'49I3I.%]A�4;>b§�¦�Å*¥}®�¤g¥PÆB��Cn�_:@),%':P`;%L)]J@-,O=%d2,/�20-<%L6Ç654}/QX;%'>=%L)�49I3I./5-�49u@%S-0oe:WA�%]&#+Z2B+3:;>*2'ÂK%'+V-<O=%L)
¢@¨�¨<ªgÅ	¤x-,O=%�¨LÃÄ§mªL«*¤~:@)TÆ,ªaÈLª�¨L¤�O=+36Ç4;>*AQA=%'&#+ZA�%TO=%T+Z2�49>b§�¦pÅ=¥P®�¤k¥9Æ�C

fg>7-,O=+Z2UE*49E	%L)]Jzoe%�4;2<2B(*6�%��m4@2p+.-U+Z2U:9R�-<%L>�A=:;>=%�+.>^&#:;65E*4;)<4;h=I3%d20-<(*A�+3%'2'Jzh=(�-T>=:;>*%#-,O*%LI3%'2<2p+3>*&#:@),)<%'&#-,I3/=�
-<O*4P-l-,O=%�Rm4@&#%pA=%#-,%]&�-<+.:@>WO*4;2�h	%L%'>WEH%')BRa:@),65%]A�E	%L),Ra%'&#-,I3/�4;>*A5o %n-,OF(*2l&L:;>*&L%L>M-,)�4P-<%n:;>5-,O*%�I34@20-l2B-,%'E�JM>*4965%LI3/
-<O=%SRm4;&L%
49(�-<O=%L>M-<+3&'4P-,+3:;>�2B-,%LExC

�749>F/N49E=E*),:M4;&�O=%]2dO*4}`@%Qh	%L%'>s(*2B%]ANRa:@)5Rm4;&L%�)<%'&L:;X@>=+V-<+.:@>D(*2,+3>=XD­=¥PÃV§Z®�¤�§m¨i4;E=E=)<:@4@&�O=%'2�2B(H&�O?4;2WÉl+.X@%L>�j
Rm4@&#%]2�Ê �;Ë}Ì JM��+Z2BO=%')BRm4@&#%]2�Ê �PÌ JM�_(=I.-,+.jk�c4}/;%L)K�"%')<&L%LE�-<),:@>*2nÊVÍ]� Ì JM$F(=E*EH:@)B-lÎ�%]&�-<:;)l��4@&�O=+3>=%'2���$FÎ[��2���Ê.Í ËPÌ :;)�Ã3¥'¨�¢PÃ
4;E=E=)<:@4@&�O=%'2�2,(*&�O�4;2pÉKIZ4;2B-,+Z&dÏU)<4;E=O_��4P-�&�O=+3>=X7Ê � Í Ì J	Ðp+3A*A�%L>7�749)<u;:P`i�_:�A�%'I32�ÊVÍ}� Ì 4;>*A�ÏS49(H2,2,+34;>_�_+V\F-<(=),%
��:FA=%LIZ2
Ê � Ì C



� e �������	�
� ghi���
�� �

°n±�° �e¿���¿F¸��]µ����'¿	�p¸
���"´�¿��"¾p¾p´*µ���¼
�
y O=+32p2B%]&�-,+3:;>xJ*h=)<+.%��*/i+3>M-,)<:FA=(*&#%]2�:;>=%T:;Rc-<O=%
h	%'2B-p65%#-<O=:�A1ÊVÍ'� Ì Cefg>�-,O=+Z2�65%#-<O=:�A~J=Rm4@&#%]2�49)<%S),%'E=),%]2B%'>M-,%'AQ+3>
hH:;-,O_�K)<+.>H&#+3E*49Ic�e:@6�E	:;>*%L>M-�49>*A���+3>=%'4;)��p+Z2<&#)<+.65+3>*49>M-p2,(=h*2,E*4;&L%'2'C

�K)<+.>*&L+.EH49Ie�e:;65E	:;>=%'>M-���>*4;I./�2,+32��m� � �U�S+ZA�%L>M-,+.G*%]2S-,O=%Q2B(=hH2BE*4@&#%iA�%LG*>=%]AbhM/7-,O=%�%L+3X;%L>F`@%'&�-<:;)�2S:9R -,O=%
&#:P`P49)<+34;>*&#%Q6W4P-,)<+.\N:9Rp-<O=%�-,)�49+3>=+3>=X1A=4P-�4=C y O*%�E*),:;80%'&�-<+.:@>D:;RpRm4;&L%Q+36W49X@%'2�+.>M-<:�-<O=%_&#:F:;)�A�+3>*4P-<%�2,/�20-<%L6
:9Rp%'+.X@%L>F`;%]&�-,:@)<2Q�mÉl+.X@%L>�Rm4@&#%'2��
4@2,2,:�&#+Z4P-<%'A1o�+.-,Oq>=:;>*�L%L)<:�%'+.X@%L>F`P49I3(=%'2�4;&�O=+3%L`@%'2�+.>=Ra:;)<6549-,+3:;>D&L:;65E=)<%'2<2B+3:;>xJ
A�%'&L:;)<),%'I349-,+3:;>r49>*ArA=+.65%L>H2B+3:;>*4;I.+.-0/q),%]A�(*&�-<+.:@>s-,:1Rm4@&#+3I.+.-<49-,%7A=%'&#+Z2,+.:@>r654;uF+.>=XHC y O=%�I3+.>*%'49)�A�+Z2,&L),+365+.>*4;>M-
49>*4;I./�2,+32e�m�x�p�[��2B(*h*2BEH4;&#%lO=:;IZA=2c6�:@),% A�+Z2,&L),+365+.>*4;>M-xRa%'49-,(=)<%'2xRa:;)"&#IZ4;2<2,+VGH&'4P-<+.:@>S-,O*4;>T-,O=%n� � �?2B(*h*2BEH4;&#%UÊ �}Ì C

��I3+.>=%]49)UA�+32<&#)<+36�+3>*4;>@-[+32[4i2B+365E=I3%dI3+.>=%]49)[E=),:;80%'&#-,+3:;>_:9R"-<O=%d+3>=E=(�-S`;%]&�-<:;)�:@>@-<:�49>_:@(�-,E*(�-SA=+.65%L>H2B+3:;>�C
�p%'EH%'>*A�+3>=XD:@>?-<O=%7&L),+.-,%'),+3:;>r&�O=:M2B%'>?-<:N2B%'I.%]&�-i-<O=%�:@E�-,+36W49IpEH49)�4965%#-<%L)�2LJ :;>=%�&L:;(=IZAs:;h=-<49+3>r41A�+.�	%'),%'>@-
2B:@I.(�-<+.:@>�C y O=%p��+32,O=%')e&#)<+.-,%L)<+3:;>_Ê � Ì 4;+.6W2K49-l6W4P\�+.65+3�L+3>=XS-,O*%p)�4P-,+3:T:9R~h	%#-0o %L%'>�jk&LI34@2,2�2<&L49-B-<%L)�-<:
o�+V-<O=+3>�jk&LI34@2,2
2,&'4P-B-<%L)]C

� � �U���l¡_!'�����������"�_!��
�[>=%�:9R	-,O=%p(=IV-<+.6W49-,%�X@:@49IZ2"+3>�+36W49X@%�),%'E=),%]2B%'>M-<4P-<+.:@>�+Z2"-<:SG*>*AW49>5%L{W&L+.%'>M-e49>*A�>*49-,(=)�49I�on4}/T-<:
6W49>=+3E=(=IZ4P-<%
A=4P-�4=C�� 2B-,)<:;>=XN%'65E=O*4;2,+Z2�O*4@2�h	%L%'>¯E=(=-�:@>r-,O=%^2B%]49)�&�OsRa:;)�®�Å=¢9Æ�®#ª1¢�Å;ÅzÆ,¥��@§�¦W¢P¤�§m¥P«=®�JS+�C %@C -<%'&�O=>=+ZwM(=%'2
/M+3%LIZA�+3>=XdX@:F:FA�49E=E=)<:}\�+.6W49-,+3:;>*2�:;Rx+3654;X;%]2Ko�+.-,O�`@%L)</dRa%'or-,%'),6W2'C��^4}`@%LI3%#-<2KRa:;) %#\=4965E=I3%[A=:d>=:;- /F+3%LIZAWX;:F:�A
2BE*4;)<2,%i49E*E=),:}\�+36W4P-,+3:;>H2S:9R�+.6W4;X;%'2
hH%]&L49(H2B%W-<O=%L/�Rm49+3Ie49-d%#{i&L+.%'>@-<I./1&'49E�-<(=),+3>=X_%]A�X;%]2LC y O=%]2B%iI3+36�+.-<49-,+3:;>*2
&L49>5h	%p:P`@%L)�&#:;65% hF/
-,%]&�O=>=+ZwM(=%'2l(*2B+3>=XT)<%'A�(*>*A=49>M-lhH4;2,+32�:;RHRa(*>*&�-<+.:@>*2�-<:
),%'E=)<%'2,%L>M-"-,O=%�+36W49X@%'2'C��sRa(*>*&�-<+.:@>
hH%'I.:@>=X;+3>=X_-<:_-,O=+Z2�h*4;2,+32d+32�&L4;I.I3%'At¢9¤k¥9¦�C y O*%�A�+Z&�-,+3:;>H49)</�� +Z2T-<O=%�:P`@%L)�&#:@6�E*I.%L-,%W2B%L-�:;R�4;I.I 4P-<:;6W2LJ�4;>*A
&L49>7hH%�o�),+.-B-<%L>74@2��! #"�$
%&	' %&)(+* o�+.-,O�,-$
%& ,. �Í;CUfg>�-<O=%�&'4;2,%d:9RK)<%'A=(=>*A=4;>@-U%#\�E*4;>*2B+3:;>H2�Ra:;)U+3654;X;%]2LJH-,O=%
4P-,:@6W2p49)<%
h=+.jgA�+.65%'>*2B+3:;>H49I�Ra(*>*&�-<+.:@>*2LC y O=%L/_4;),%T:;R�-,%L>�&�O=:@2,%L>�-<:�6W4P-�&�O�Ra%'4P-<(=)<%'2U&#:;>M-�49+3>=%'A�+3>_-,O*%�2<&#%L>*%
4;2[%'A�X@%'2pRa:;)U%#\=4965E=I3%;C y O=%5A�%'2,+.X@>�:9Rl4�A�+Z&�-<+.:@>*49)</�A=%LE	%L>*A=2U:@>_-,O=%549E*E=I.+Z&L49-,+3:;>74;>*A�:@>_-,O*%�E=(*),E	:@2,%
-<:
Ra(=IVGHI.I�C�fg>�-,O*+32pE*49E	%L)]J*o %
(*2,%'A�-<O=%�A�+Z&�-<+.:@>*49)</QA=%'2<&#)<+.h	%'A�+3>NÊVÍ�/ Ì C y O=%d4P-<:;6W2�:;R"-,O=%�A�+3&#-,+3:;>*4;),/�49)<%Th=(=+3IV-
Ra),:@6 4�X;%L>*%L)�4P-,+3>=X�Ra(=>*&�-<+.:@>^-,O*49-S+Z2T2<&L49I3%'A�J�),:;-<49-,%'A�J~-,)�49>*2,IZ4P-,%]A74;>*A7h	%L>HA�%'A~C y O=%5X@%L>=%')<49-,+3>=X�Ra(*>*&�-<+.:@>
�0Í]�p+Z2[6W4@A�%d:;Re4QÏS4;(*2,2,+Z49>�+3>7:@>=%�A=+.)<%'&#-,+3:;>74;>*A_+.-<2S2B%]&#:@>*A7A�%'),+3`P4P-<+.`@%
+.>7-,O=%5:;-,O=%')UA�+3)<%'&�-<+.:@>�CSfk-UOH4;2U4
X;:F:�AQ4;h=+.I3+.-0/W-,:i&'49E�-<(=),%S%]A�X;%]2n+.>�-,O*%T+.6W49X@%'2'C

$~�103254=�� �
6 �)7 �a�)098;: � �F%L\FE<:
�=0>8@?A4�8'�CB �0Í]�

ÏU),%'%'A�/�4;I.X@:;)<+V-<O=6W2p+.-,%')<49-,+3`;%LI3/�&#:@>*2B-,)<(*&�-T49>^49E=E=)<:}\�+.6W49-,%dhF/72,%LI3%'&#-,+3>=XQ-,O=%5%LI3%L65%'>@-T:;Re4�A�+3&#-,+3:;>*4;),/
:9R�o 4}`@%#Ra:@),6W2e-,O*49-[h	%'2B-p6W4P-�&�O=%'2n-<O=%�2,+3X;>*4;I�4P-p%]4;&�O�+V-<%L)�4P-<+.:@>�C y O*%
E=(=)<%
X;)<%L%]A�/Q4;I.X@:;)<+V-<O=6v+Z2�uF>=:Po�>_4;2
D ¢9¤k¨�­F§�«FEHGn£�Æ�®�£�§�¤�Ê.Í �]Ì CK�p2<2,(=65+.>=X�-,OH4P-�49I3Iz49-,:@652 +3>�-<O=%SA�+3&#-,+3:;>*4;),/I��O*4}`@%p(=>=+.-�>=:;)<6�JFoe%U+.>*+V-<+34;I.+3�L%[-,O=%
49I3X;:;)<+.-,O=6 hF/72,%#-,-,+3>=X�-,O=%5+3>=+.-,+Z49IK)<%'2,+3A=(*49I�JLKM #NWo�O=%L)<%MNW+Z2U-,O=%i2,+.X@>*49I�-<:�4;E=E=)<:}\�+.6W4P-<%;C�fg>=+.-,+Z49I3I./@J~-,O=%
2B+3X;>*4;I~+32�A=%'&#:@65EH:M2B%]AQ4@2

JLKL POQ$ &CR 2SJTKVUW$ &CR ?XJ.YZB
�eI.%]49)<I./[$ & R +Z2�:;),-,O=:@X;:@>*49IH-,:MJ Y 49>*AQo %[-<OF(*2�O*4}`@%

,�JTK\, 8  P]^OQ$ &CR 2�JLK�U�] 8 ?_,CJ<YV, 8 B
fkRxoe%[o 4;>M-l-,:�65+.>=+365+.�'%p-<O=%U%L>=%'),X@/�:;R�-,O=%U)<%'2,+3A�(H49I>J<Y�oe%[6d(*2B- 6W49\F+365+.�'%�-<O=%[E*),:;80%'&�-<+.:@>�]`O1$ &CR 2SJTKaU�]VC"� --,O=%T>=%L\F-p20-<%LE�J=o %T2B+365E=I3/Q49E*E=I./i-,O=%
2<4965%SE=)<:F&L%'A�(*),%[-,:MJ<Y}J=o�O*+3&�O�/F+.%'I3A*2

J<Y; POQ$ &cb 2SJ.YcUW$ &cb ?XJ 8 2
o�O=%L)<%[$ &cb 6W4P\�+36�+3�L%]2d]^OQ$ &cb 2SJ.Y�U�]VC�fk-,%')<49-,+3>=X�-,O*+32�E=)<:F&L%'A�(*),%@Jco %5-,OF(*2�:;h�-�49+3>N49>N4;E=E=)<:}\F+36W4P-<%549R�-,%')He20-<%LE*2'Â

Nf hgji
Y

k
lnm K

O1$ &Co 2SJ l UW$ &Co ?AJ g
2 � � �



� � e �������	�
� ghi���
��

o�O*%L)<%[-<O=%T>=:@),6v:;Rx-<O=%T),%]2B+ZA�(*4;IK�m4;E=E=)<:}\F+36W4P-<+.:@>�%L)<)<:;)��l2<4P-<+32BG*%'2

,CJ
g
, 8  P,cNF, 8 : gji

Y
k
l m K

]^OQ$ & o 2�J l U�] 8 B

�[>*% &'49>d%]4;2,+.I3/
2,O=:Pob-,O*49-K��4P-�&�O=+.>*X[�K(*)<2,(=+.-n�����e��&#:@>F`;%L)<X;%]2lÊ �}Ì 49>HA
%L`@%L>�&#:;>F`@%L)<X;%'2x%#\�E	:;>=%'>@-<+34;I.I3/T+3>
-<O=%S20-<),:@>=XS-,:@EH:@I.:@X;/�+.>WGH>=+V-<%[A�+365%L>*2,+3:;>7��2B%'%dÊVÍ �}Ì Ra:;) 4TE=)<:M:;R<��C"Î�%'),/5)<%'&#%'>M-,I3/;JF4T>=%Loro %'4;IV-<OW:9Rx&L:;>*2B-,)<(*&�j
-<+.`@%S),%]2B(=I.-<2n4@A=A�%'Ai-,:�-,O*%U+3>M-,%'),%]20-n:9RxX@),%'%'A�/i4;I.X@:;)<+V-<O=6W2LJM:;)n65:;)<%pX@%L>=%')<4;I.I3/5-,:52,E*49)�2B%U49E=E*),:}\�+36549-,+3:;>*2e+3>
)<%'A=(=>*A=4;>@-�I3+3h=)<4;),+3%'2SÊ.Í �}Ì C

� � ¡�� � ������� �c�p� ���������d�T�l¡

fg>QRm4;&L%T49(�-<O=%L>M-,+Z&L49-,+3:;>�JFo %U4;),%U+3>@-<%L)<%'2B-,%]Ai+3>QE*4;)B-<+3&L(=IZ49) :;h�80%]&�-<2'J�>*4;6�%'I./5Rm4@&#%]2LC y O=%S)<%LE=)<%'2,%L>M-<49-,+3:;>i(H2B%]A
-<:�&L:FA=%p+3>=E=(�- +.6W49X@%'2l+.>i65:M20-n20-�4P-,%Lj�:;R�j�-<O=%#jg49),-K65%#-<O=:�A=2n49)<%�:9R�-,%'>�h*4@2B%]A5:;>iX@)<4}/Mjg2,&'49I3%lRm4@&#%[+.6W49X@%dÊ.Í'��J	Í Ì
:@)e+.-<2eE=)<:980%]&�-,+3:;>�+.>M-,:�� � �¯:;)n�x��� 2B(=hH2BE*4@&#%�ÊVÍ@Í9JzÍ Ì C"fg>Q6�:M20- :9R�-<O=%'2,%[2B-,(HA�+.%]2LJ����c�N:@) $FÎU� &#IZ4;2<2,+VG*%')<2
OH4}`;%T49I3),%]4;A�/Wh	%L%'>�(*2B%]A~C

fg>s-<O=+Z2�2,%'&�-<+.:@>�J�o %�A�%'2<&#)<+.h	%�:@(=)�49E*E=),:M4;&�Os41���x� &#IZ4;2<2B+.G*%L)5-<)<4;+.>*%'As:;>t4bX@)<4}/Mjg2,&'49I3%�Rm4@&#%�+36W49X@%
E*),:;80%'&�-<%'AQ+.>M-<:i���s2B(=hH2BE*4@&#%W�m��+3X;(=)<%5Í]�#C

��+3X;(=)<%5Í;Â��*4@&#%T��(�-<O=%L>M-<+3&'4P-,+3:;>�(*2,+3>=XW��4P-�&�O=+.>*X5�l(=)�2B(=+.-p49>HAQ���c�

�p±B² 	�¸ ��¿�
�´=¸
��� ¿�´	��¼	¿=½0µeÀ
����������������� �"!�#%$ fg>�41),%]49IS49E=E*I.+Z&L49-,+3:;>�Jn-<O=%7Rm4@&#%�hH:@(=>*A�+3>=XDh	:}\ro�+.I3IUhH%^E=)<:P`M+ZA�%]AshM/r4;>¯4;&'&#(=)�4P-<%
Rm4@&#%5A�%#-<%'&#-,:;)5Ê.Ía� Ì J~h=(�-SO=%L)<%�-,O=%�hH:@(=>*A�+3>=X�hH:}\_+Z2S&#:;65E=(=-,%'A7(*2,+.>=XQ6W49>F(*49I3I3/�I3:�&L49-,%'A�%L/;%]2[&L:F:;)�A�+.>H4P-,%]2LJ
4@2,2,(=65+3>=Xd4
E	%L),Ra%'&#-lRm4@&#%[A=%#-,%]&�-<+.:@>�C y O=%�Rm4@&#%p65:�A�%'I.+3>=Xd+Z2 4
&#)<+V-<+3&'49Iz20-�49X@%�o�O=+Z&�OW+32'JF(=>�Ra:;),-,(*>*4P-<%LI3/;JM)<4;),%'I./
A=%'2<&#)<+.h	%'A7+.>�6�:M20-S:9Rl-,O=%�E*49E	%L)�2'CUfk-S+Z2p-<OF(*2[4;I.65:M20-S+.65E	:@2<2B+3h=I3%
-<:Q)<%LE=)<:�A�(*&L%
-,O*%�%L\FE	%L)<+36�%'>M-<2'CUfg>�-,O*+32
EH49E	%L)]J;-<O=%�Rm4@&#%ph	:;(*>*A�+3>=Xdh	:}\�+Z2 A�%#-<%L)<6�+3>=%]AW(*2,+.>=X
Rm4;&#%P|}O=%]4;AW4;>@-<O=)<:;E	:;65%#-<),/�6�%]4;2,(=)<%'2�Ê / Ì 4;&'&#:;)�A�+3>=XS-,:
4�Rm4@&#%S65:�A�%LIl����+.X@(=),% � ��C

y O*%TRm4;&L%ThH:@(=>*A�+3>=Xih	:}\'&H|)(Q&#)<:;E*2�-,O=%TRm4@&#%d4;E=E=)<:}\�+.6W4P-<%LI3/WRa)<:;6v-<O=%dX@I34;hH%'I.IZ4_�a+3>_:;)�A�%')�-,:W65+3>=+.65+3�L%
-<O=%T+3>��*(=%'>*&#%T:;Rc-<O=%TO*49+3),jk&L(�-��l-,:�-<O=%
&�O=+3>�4;>*A�A�:W>=:9-�+3>*&#I3(*A�%]2n-,O*%T%'49)�2'C

y O*%dO=%'+.X@O@-*(_:9RK-<O=%
Rm4@&#%�+32[X;+3`;%'>_hM/,+.-0/21�1.354
?*+.-�6�7�&.354�o�O*%L)<%8+.-�6�7�&.354� ÇÍc/iE=+V\�%'I32U49>*A9+.-:/2121.354
 /9��E=+V\�%'I32'C"fg>�-<O=+32n65:�A�%'I�JF-<O=%S)<49-,+3:8&H|;(i+Z2 %'wM(*49I	-<:d-<O=%S)<49-,+3:H/;�F|:< Ë 49>HAio %pRa:@)<&L%p-<O=%S%L/;%]2nA�+32B-<4;>*&#%[-,:
h	%
�;��E=+.\�%LIZ2LC y O*%S&L:;>*2B-<4;>M-=12/21?>�6�-�@�3��aE=(*E=+.I.j�Rm4;&#+Z49I~65+ZA=A�I3%
A�+Z20-�49>*&L%]�n&L4;>Qh	%SRa:;(*>*A�+.>1Ê / Ì C

�������BADC:��EFADC:�����2G;GH� !�#�$ ��+3)<2B-'J[-,O=%^%#\F-<)<4@&�-,%]AsRm4;&L%�+Z2�A�:Po�>*2,+.�'%'As-<:q4 /9�;\I< Ë +3654;X;%@C y O=%L>�J[oe%
E	%L),Ra:;)<65%'A�O=+Z20-<:;X;)�496 >=:;)<6W49I3+.�]4P-,+3:;>d-,:S65:�A�+VRa/d-,O=%�&L:;>M-,)�4;2B-":9R	-,O=%�+36W49X;% +3>�:@)<A=%L)�-,:T%'>=O*49>H&#%n+.65E	:;),-<4;>@-
Ra%]4P-<(=),%]2LC���+3>*49I3I./@JFoe%S2B65:F:9-<O=%'Ai-,O=%U%L>*O*49>*&L%'A�+.6W49X@%phF/i&#:@>F`;:;I3`F+.>*Xd4��9\=�dÏS49(*2<2,+34;>��"J  Ë B � �;�K+.>Q:;)�A�%L)
-<:W),%]A�(*&L%[-<O=%T>=:@+32,%;C



� e �������	�
� ghi���
�� �

��+3X;(=)<% � Â��*4@&#%S65:�A�%LI3+.>*XW(*2B+3>=X5%L/@%'2�&L%L>M-,%')�&#:F:;)�A�+3>*4P-<%'2n49>*A�Rm4;&L+34;I�49>M-,O*),:@EH:@6�%L-,)</W65%'4;2,(=)<%'2'C

�%���5��� ����C)�2G;�2!��H���;�"� ! $ ��R�-,%L)�E=)<%#jkE=)<:F&L%'2<2B+3>=XHJ�-,O=%lRm4;&L%K+.6W4;X;%�h	%'&#:@65%'2x4 Ra%]4P-<(=),%l`;%'&#-,:@)�:9R=A�+365%L>*2,+.:@>
��Í �;Ë C�fg>�-,O=%TE=)<:;E	:@2,%'A�49E*E=),:M4;&�O�JM-<O=%SRm4;&L%U+36W49X@%U+Z2�E=)<:980%]&�-<%'AQ+.>M-,:�-<O=%
���s2B(*h*2BEH4;&#%T2,E*4}o�>�hM/�452B%L-�:9R
4P-,:@6W2LC

�[(=)�:;h=80%'&�-<+.`@%
+Z2�-<:WG*>*A�-<O=%d65+3>=+36d(=6 >F(=6dh	%L)[:9Rl49-,:;6W2�-,O*49-U49I3I3:Po�2�X;:F:�A_&#:@6�E*),%]2,2,+.:@>Q:;R�-,O=%dRm4;&L%
49>*A14;I32,:�-,O*49-�+Z2d4;E=E=)<:;E=)<+349-,%5Ra:@)
Rm4;&L%�49(=-,O=%'>@-<+3&'4P-<+.:@>�C_�c+3X;(*),%���+.I3I.(H20-<)<49-,%'2T-,O=%�&#:;65E=)<%'2<2,+.:@>^:;R�4�Rm4;&L%
+.6W49X@%S(*2B+3>=XW���qo�+.-,O�A�+.�	%'),%'>M-n>F(=6�hH%')�:9R"4P-<:;6W2LC

�c+3X;(*),%��*Â7�*4@&#%�&#:@65E=),%]2,2,+3:;>D(H2B+3>=XN��49-<&�O=+3>=XN�K(*)<2,(=+.-'C¯�*),:@6 -,:@E�jkI.%LR�-i-,:1h	:9-,-,:;6�jk),+3X;OM-]Â�-,O=%�:@),+3X;+3>*4;I
+.6W49X@%;JF-<O=%T),%]&#:@>*20-<),(H&�-,+3:;>Q:9R�-,O=%T+36W49X@%Uo�+.-,ObÍ Ë J � �=J*� Ë J~Í Ë;Ë J	Í}� Ë J � � Ë J*� Ë;Ë 49>HA7Í Ë;Ë;Ë 4P-<:;6W2'C

��%�A�%]&#+ZA�%'A
-,:T4;A�:@E�-�4[&LI.+3%L>M-Bjg2,EH%]&#+.GH&n49E=E=)<:@4@&�O
o�O=%'),%n4�Rm4@&#% +.6W4;X;% o�+.I3I�hH%�A�%]&#:@6�E	:@2,%'AdhF/
��4P-�&�O=+.>*X
�K(=)�2B(*+V-K+3>M-,:
4Uoe%'+.X@OM-,%'A52,(=6 :;Rz49-,:@652�Ra),:@6�-,O*%�A�+3&#-,+3:;>*4;),/�� � ��),%'E=),%]2B%'>M-,+3>=XU-,O=%�+ZA�%L>M-<+V-0/5&#IZ49+365%'A~C y OF(*2LJ
%L`;%'),/i&LI.+3%L>M-�o�+3I.IxO*4}`;%U+V-�2�:Po�>�4P-,:@6W20jkh*4;2,%'A�),%'E=)<%'2,%L>M-<49-,+3:;>�C

��%#-54;2<2B(*6�%i-,O*49-�o %iO*4}`;%i4�-,)�49+3>=+3>=X72,%#-�:;R���+.6W49X@%'2
Ra:;)�472BE	%'&L+VGH&�+3A=%L>M-,+.-0/b>=:9-<%'AN4@2["aN
	 ' 	 (�� Y
��� C� 65:FA=+VG*%]A�`;%')<2,+.:@>Q:;Rc-<O=%d��49-<&�O=+3>=Xi�l(=)<2,(=+.-p49I3X;:@),+.-,O=6 +32p(*2B%]AQ-,:WG*>HA�-<O=%d49-,:;65+Z&TA�%'&L:;65E	:@2,+V-<+.:@>Q-<O*4P-
hH%]20-�6W4P-�&�O=%'2 -<O=%S-,)�49+3>=+3>=XW2B%L-'C y O=%
49-,:@6 4P-�+.-,%L)�4P-<+.:@>��l+32�2,(*&�OQ-,O*49-

$ &��  6W4P\
���a(��

�
k
	 m Y

OQ$��F2SJ 	� UCB



/ � e �������	�
� ghi���
��

o�O*%L)<%IJ 	� +Z2U-,O*%W),%]2B+ZA�(*4;I"4@2,2,:�&#+Z4P-<%'A_-<: N 	[4P-
+.-,%L)�4P-<+.:@> ��C y O=%Woe%'+.X@OM- � � 4@2,2,:�&#+Z4P-,%]A�-,:�-<O=%WE=)<%L`F+.:@(*2,I./Ra:@(=>*A�4P-<:;6v+Z2

� �  Í
�

�
k
	 m Y

OQ$ &�� 2�J 	� U B
y O*%T),%]2B+ZA�(*4;I32n49)<%S(=EzA=4P-<%'A~C

J 	��� Y  hJ 	� : � � $ & � B
y O*%�+3>=+V-<+34;In),%]2B+ZA�(*4;I32�49)<%jJ 	K  N 	 2����	� ÊVÍ�� Ì C �[>=%�&L49>D%'4;2,+3I./b2B%'%i-<O*4P-�-,O=%�E=)<%L`F+.:@(*2,I./bA�%'2<&#)<+3hH%]A

65%L-,O=:�A_I3%'4@A=2�-<:i-,O*%�2<4965%
)<%'2,(=IV-�2p4@2p2,O=:Po�>_+.>�2B%]&�-,+3:;>��i+VR�-<O=%
-<)<4;+.>=+3>=X�2,%#-S&#:@>@-�49+3>*2�:@>=I./�:;>*%d%LI3%L65%'>@-
+�C %;C �h Í@C

�p±�° 
^· ��»F»F½��U¼
��¿=½0µeÀ
�[(*)dRm4@&#%Q4;(�-,O*%L>M-,+Z&L49-,+3:;>N65%#-<O=:�AN+Z2dhH4;2,%'A1:@>D�_(=I.-,+.jk�c4}/;%')��"%L)�&#%'E�-,)<:;>H2i�m���c�l2���Cb���x�e2�4;),%�I.%]49)<>=+.>*X
6W4@&�O=+.>*%'2�(H2B%]A�+.>_6W49>F/�&#IZ4;2<2B+.GH&'4P-,+3:;>�E=)<:;h=I3%L6W2'C�� X;:F:�A�+.>M-<),:�A�(*&#-,+3:;>�-<:i6W4;&�O=+3>=%TI3%'49)<>=+3>=Xi49I3X;:@),+.-,O*652
&'49>�h	%SRa:;(=>*AQ+3>bÊ �=J < Ì C

� $�
�$�� ����� �H� E�� ��� �5C�A ��C:����� � C:� !�G
�^%�o�+3I.IU4;2<2B(*6�%�-,O*49-�oe%_OH4}`;%�4;&'&#%]2,2�-<:D4^-,)�49+3>=+3>=XNA=4P-�4;2,%#-i:;R��SEH49+3)<2���� � 254 � �5o�O=%L)<%�� � +Z2�4b`@%'&#-,:;)&L:;>M-<4;+.>*+.>=X5-<O=%dEH4P-B-<%L)<>�J*o�O*+.I3% 4 � +32n-<O=%�&LI34@2,2�:9R"-,O=%�&#:;)<)<%'2,EH:@>*A�+3>=X5E*4P-,-,%L)<>_:9R�-<%L>�&L:FA=%'A�)<%'2,EH%]&�-,+3`;%'I./�4;2Í
4;>*A�j<Í9C

� ���c�¯+Z2[4QE*4;)B-<+3&L(=I34;)[4;)<&�O=+.-,%]&�-<(=),%�:9Re4;)B-<+VG	&#+Z49I�>=%L(=)�49I�>=%L-0oe:@),u�2p&L:;65E	:@2,%'A�:;RKI34}/@%L)�2�:;Rl>=:;>=j�I3+.>*%'49)
h*(�-
A�+V�z%L)<%L>M-<+34;h=I.%5E*4;)<4;65%#-,)<+Z&TRa(=>*&#-,+3:;>*2'C��*:;)U+.>H20-�49>*&L%;J~-<O=%�:@(�-,E*(�-��4_:9Re4�Í#jkO=+ZA=A�%'>�j�IZ4}/;%')[���c� &'49>�hH%
o�)<+.-B-,%'>�6549-,O=%'6W4P-,+Z&L4;I.I3/�4@2 Ra:;I3I.:Po�2

�4I ���? �"!#-�49>=O
� � ? �#!%$_� �m�@�

o�O*%L)<%5-,O=%i%]20-<+.6W49-,%'A^:@(�-,E=(=-&�47+Z2
4�Ra(=>*&#-,+3:;>1:;Re-<O=%i+3>=E=(�-d`@%'&#-,:;)���J"49>HA7-<O=%iE*4;)<4;65%#-,%')<2 "'�a2(� 2 � 2($ ' Cfg>b-<O=+Z2
>=:;-<4P-<+.:@>�Jc-,O=%i>*:;>�jkI.+3>=%]49)TRa(=>H&�-,+3:;>b-�49>=Oc���S)<%#-<(=),>H2d4�`;%]&�-<:;)To�O=+Z&�ON2B+3�L%W+Z2
%]wM(*49I�-<:_-,O*%i>F(=6dh	%L)
:;R
O=+ZA=A�%L> (=>=+.-<2Q:9RT-<O=%����c�"Jeo�O*+3&�O¯&L:;>M-,)<:;IZ2W+.-<2�&L4;E*4;&L+V-0/s49>HAr2BO=:@(=IZAs-,OF(*2QhH%^&�O=:@2,%L> &L49)<%#Ra(*I.I3/;J�hF/
&L),:M2,2Bjk`}4;I.+ZA=49-,+3:;>iRa:@)�+.>H20-�49>*&L%;C

�p>i���x�1&'49>5h	%�-,)�49+3>=%'A�hF/dX@)<4@A�+3%L>M-KA�%'2<&#%'>@-K(H2B+3>=XT-<O=%�h*4;&�uMjkE=)<:;E*4;X@4P-<+.:@>d49I3X;:@),+.-,O*6ÇÊ.ÍH< Ì -<:
:;E=-,+36�+3�L%
4;>F/�A�%L)<+3`}4;h=I3%S&L),+.-,%'),+3:;>xJ=2B(*&�O�4;2 -<O=%W¦Wª<¢9«�®*)L£*¢PÆ,ª�©�ªLÆ�Æ,¥9ÆU���7$�Ée�#Â

�7$�ÉA Í
�

+k
� m Y

�=4 � :��4 � � 8.B �a�M�

:@)�65:;)<%U%L{i&#+3%L>M-,I3/i(*2,+.>*Xi49>�:;E�-<+.6W49I�&L),+.-,%'),+3:;>bÊ � Ì A�%]2B+3X;>=%]AiRa:@)�&#IZ4;2<2B+.GH&'4P-,+3:;>xC

� $�
�$�
 ��A �.!�� ��� A-, � C �%���5�/.0� �21��2!��H� �����;�"� !
�*:;)W%]4;&�O?&LI.+3%L>M-]Je49>s���c� +Z2�-,)�49+3>=%'AD-,:1&LI34@2,2,+VRa/N4;>?+3>=E=(=-�-<:bhH%�%L+.-,O*%L)5-,O*%_X;+3`;%L>q&#I3+.%'>M-5:@)5>=:9-]C y O=%
+3>=E=(=-3�1:9R�-,O*%����c�s+32[45Ra%'49-,(=)<%T`;%]&�-,:@)p&#:@),)<%'2,E	:;>*A�+3>=X�-,:i-,O=%
E*),:;80%'&�-<+.:@>�:9R"-,O=%
Rm4;&#%d+.6W49X@%�4 +.>M-<:5-,O=%
&LI.+3%L>M-,jk2,EH%]&#+.GH&T���s2,(=h*2,E*4;&L%5�  Ê^O1$ &CR 2(4 UC2�B B^B OQ$ &�� 264 U 2cB^B B OQ$ &*7 264 U Ì o�O*%L)<%98 +Z2 -,O=%T>F(=6�hH%')�:9R�4P-<:;6W2LC

y O*%�:@(�-,E=(=-�:;R
-,O*%^���c� +Z2�%L+.-,O=%')bÍq�m+VR�-,O=%^+.>*E=(�-�&#:@),)<%'2,EH:@>*A=2�-,:s4D&LI.+3%L>M-��Q:@)�j�Íq�m+VRd-,O=%b+3>=E=(�-
&L:;)<),%]2BE	:;>HA=2T-<:^4;>D+36�E	:@2B-,:@)��#C y O=%����x��+32�-<)<4;+.>=%]A1(*2,+.>*X�h	:9-<O?&#I3+3%L>M-�+36W49X@%'2549>*AN+.65E	:@2B-,:;)5+36W49X;%]2LJ
:;R�-,%'>�-<4;u;%'>_-,:QhH%d-,O=%�+.6W4;X;%'2[&#:@),)<%'2,EH:@>*A�+3>=XW-<:�:9-<O=%L)U4}`P49+3I34;h=I.%�&#I3+.%'>@-�2LCUfg>_-<O=%�E*),%]2B%'>@-S20-<(*A�/@J	o %d(H2B%]A
-<O=%T+3654;X;%]2 Ra),:@6�-,O=%To :;)<IZA�65:�A�%LI~:;Rc-<O=%
Yn�p�S� � A=4P-�49h*4@2B%W�m2,%L%S>=%L\F-p2B%]&�-,+3:;>	��C

��+3>*49I3I3/;Jn-,O*%�A�%]&#+Z2B+3:;>s-<:?4;&'&#%'E�-�:;)�),%B80%'&�-�4N&#I3+3%L>M-�4@&L&#%]2,2�A�%LE	%L>*A*2�:@>s-,O=%^2,&L:;)<%_:;h�-�49+3>=%'AshF/?-,O=%
&L:;)<),%]2BE	:;>HA�+.>*X5�7�x�qo�O=+Z&�O�&L:;(=IZA�hH%d%L+.-,O=%')p49h	:P`;%W�m4@&L&L%LE�-�� :;)�(=>*A=%L)d�m),%B80%'&�-���45X;+3`;%'>�-<O=)<%'2,O=:;IZA~J*&�O=:M2B%'>
:@>_4�2,%LEH49)�4P-,%U`P49I3+3A*4P-,+3:;>�2,%#-�-,:5:@E�-,+365+.�'%
4�X@+.`@%L>�&#)<+V-<%L)<+.:@>�C



� e �������	�
� ghi���
�� �

� �����^���K!�� �p�������	� ���"�
�����
fg>Q-<O=+Z2p2,%'&�-<+.:@>�J�o %TE=),:P`F+ZA�%S%#\�E	%L)<+.65%L>M-�49I~)<%'2,(=IV-�2�:;h=-<49+3>=%]AQhF/i:@(=)p4;E=E=)<:@4;&�OxJM>H4965%LI3/Q��49-<&�O=+3>=XW�K(*)<2,(=+.-
49>*A���(=IV-<+Vjg�x4}/@%L)p�"%')<&L%LE�-<),:@>*2
����� |9���x� ��J=-<O*4P-Uoe%�&#:@6�EH49)<%S-,:i-0o :ih*4@2B%'I.+3>=%�2B/�2B-,%L6W2'J	�n� � 4;>*A_�x���
hH:;-,O�(*2,+.>=XW�_(*IV-<+Vjg�x4}/@%L)��"%L)�&#%'E�-,)<:;>*2'JF),%]2BE	%'&#-,+3`;%'I./��n� �U|9���x�q49>*A��x�p�U|P�7�x�"C

�n±B² � �p¸ ºh�c¿��"¶T��»M¸
y O=%[Yn�p�S� �¯A=49-<4;h*4;2,%�on4;2lA=%'2,+.X@>=%'A5+3>i:;)�A�%')�-,:d-,%'2B-e6�(=I.-,+.j�65:�A=49IH+3A=%L>M-,+.-0/W49(�-<O=%L>M-,+Z&L49-,+3:;>io�+.-,O�`}4;),+3:;(H2
4;&LwM(=+Z2,+V-<+.:@>�A�%'`F+3&L%'2
� � &L4965%')<4@2 4;>*A � 65+3&L),:@E=O=:;>*%'2��e4;>*A�(=>*A�%')p2,%L`;%')<4;I~2,&L%L>*4;),+3:@2T��&#:;>M-<),:@I.I3%'A~J=A=%LX;)�4;A=%'A
49>*A�4;A=`;%L)�2,%]��C

�c+3X;(*),%��HÂ�ÉK\�4;65E=I.%]2W:9RT+36W49X;%]2WRa)<:;6�-,O=%^Y �[�U� � A=4P-�49h*4@2B%�Ra:@)i%'4@&�Ot2,&L%L>*4;),+3:*C �=)<:;6 I.%LR�-�-,:D),+3X;OM-'Â
&#:;>M-<),:@I.I3%'A~J=A=%LX;)�4;A=%'A�4;>*A�4;A�`@%L)�2B%@C

Îp+ZA�%L:b49>*AD2BE	%L%]&�O?A=49-<4�oe%'),%�&#:;I3I3%'&�-<%'AbRa:@)i� � 2,(=h�80%]&�-�2�� � /7654;I.%]2549>*A � /�Ra%'6W49I3%'2���CNÉl4@&�O1X;%'>*A�%L)
2BE	%'&L+VGH&SE	:;E*(=I349-,+3:;>�o 4@2n+V-�2B%'IVR�2,(=h	A=+.`F+ZA�%'A�+3>@-<: � X;)<:;(=E*2 :;ReÍ'�52,(=h�80%]&�-<2d�mA�%'>=:9-<%'Ad$	ÍS49>HAj$ � �#C

Él4;&�O_2,(=h�80%]&�-[EH49),-,+Z&#+3E*4P-<%'A�-<:7Í � ),%]&#:;)�A�+3>=Xi2,%'2<2B+3:;>*2'J*%]4;&�O_:;R�-,O=%]2B%�2B%]2,2,+.:@>*2p&L:;>M-<4;+.>*+.>=X � ),%]&#:@)<A=2'ÂUÍ
-,)<(=%5¨LÃÄ§mªL«*¤n¢;¨�¨�ª�®�®W� y �e49>*A�Íp+3>�Ra:;)<65%'A Y §�¦pÅ*¥}®�¤k¥9Æ
¢P¤�¤k¢@¨�
��mfB��C=�=:@) -,O=%U+.6W4;X;%UE*49),- :;R�-,O*%UA=49-<4;h*4;2,%;JM-,O*%L)<%
+32 �T2BO*:9-<2KEH%')l)<%'&#:@)<A�C y O=%
Í � 2B%]2,2,+3:;>*2�o %L)<%�2,%LE*4;)<49-,%'A�+3>M-,:
�
A�+.�z%L)<%L>M-e2<&#%L>H49)<+.:M2��m��+.XHC;�F��Â�¨<¥9«*¤�Æ,¥PÃ�Ã3ª<©���Ra:;)
2B%]2,2,+.:@>*2UÍ#jk�M�#Jx©;ªWE9Æ<¢;©;ª�©b�aRa:;)�2,%'2<2B+3:;>*2��Pj <M��J�49>HAb¢@©��Pª#Æ�®LªQ��Ra:@)�2B%]2,2,+.:@>*2 � j�Í � ��C

y oe:�&L4;6�%')<4@2po %L)<%�(*2B%]A~Jc4�&�O=%]49E^:;>=%549>*A^49>^%#\�E	%L>*2,+3`;%5:;>=%@C y O*%5&�O*%'49E^&L4;6�%')<4Qon4;2U(*2,%'A�+.>�-,O=%
A�%LX@)<4@A�%'A^2,&L%L>*4;),+3:*Jxo�O=+.I3%5-,O*%W%#\�EH%'>*2,+.`@%i&L4965%')<4Qo 4@2S(*2,%'A�Ra:;)
&L:;>M-,)<:;I3I.%]A�4;>*Ab4;A�`@%L)�2B%52<&#%L>H49)<+.:M2LC y o :
6�+Z&#)<:;E*O=:;>=%]2LJM4T&�O=%'4;EW:;>=%�4;>*AW49>W%L\�EH%'>*2B+3`;%p:;>=%@J;o %L)<%�(*2B%]AW2B+36d(*IV-�49>=%':;(*2,I./�+.>�%'4;&�O5:;R	-<O=%�-<O=),%'%p2<&#%L>H49),j
+.:M2LCK�[(=)<+.>=X5-<O=%T)<%'&#:@)<A=+.>=XM2LJM-<O=%d&L4;65%L)�4don4;2nE=IZ4;&L%'A�:;>Q-,O*%T-,:@EQ:;Rc-<O=%d2<&#)<%L%L>�49>HAi-<O=%T-0o :�65+Z&#)<:;E=O*:;>=%]2
oe%'),%SE=IZ4;&L%'AQ+.>�Ra)<:;>M-�:9R�-,O=%T65:;>*+V-<:;)�49>*A�h	%LI3:Pot-<O=%
2B(*h�80%'&#-p&�O=+.>xC

�n±�° � �p¸�³�´=µ�¿�µ�¼zµl·
fg>W-,O=%[Y �[�U� �¯E=),:;-,:�&#:@I�J@oe%[&#:;>H2B+ZA�%L)K-,O*49-l-,O*%�-,)<(=%p&LI.+3%L>M-l)<%'&L:;)�A=2"Ra:@)K-,O*%�G*)�20- 2B%]2,2,+.:@>5:9R~%'4@&�Oi&#:;>HA�+V-<+.:@>
+32S)<%'2,%L)<`;%]A74;2[-<)<4;+.>=+3>=X�6W4P-<%L)<+34;I�J�+�C %;C5),%]&#:@)<A y Ra)<:;6 2,%'2<2B+3:;>H2�Í@Jc��49>*A � C�fg>149I3I�:;(=)S%L\FE	%L)<+36�%'>M-<2'J~-,O=%
&#I3+.%'>@-�65:�A�%'I~-,)�49+3>=+3>=X��m:;)n-<%L65E=IZ4P-,%TI3%'4;),>*+.>=XF�e+32�A=:;>=%S:;>�4P-�65:M20-n-,O*%'2,%
��)<%'&L:;)�A=2'C

��%�&#:;>H2B+ZA�%L)
-,O=%QRa:;I3I.:Po�+3>=X_E=)<:9-<:�&#:;I�J">*4965%'I./b�":F:;I3%'A�-,%]20-��m�e�
E=)<:9-,:�&L:;I�C �[>=%Q&L:;>M-,)<:;I3I.%]Ab2B%]2,2,+.:@>1+32
(*2B%]A�Ra:;)U&#I3+.%'>M-p-,)�49+3>=+3>=X*C y O=%L)<%
+Z2LJH-,OF(*2'Jz:;>=I3/��W+.6W49X@%'2pEH%')U&LI.+3%L>M-pRa:@)�-<)<4;+.>=+3>=XHC���I3I"&L:;>*A=+V-<+.:@>*2p2,%'2<2B+3:;>H2
�ao�+.-,O=+3>�-,O=%
2<4965%SX;)<:;(*EH�l4;),%S(*2,%'AQRa:@)�&#I3+.%'>@-�4;>*A�+.65E	:@2B-,:;)n-<%'2B-,+3>=X*C

�n±�� ³�¸x´	��µK´*¹ ��Àp¼z¸�� ¸ ��»2
�´=¸x»
��%T65%'4@2B(*),%U-,O*%TEH%')BRa:@),6W49>H&#%U:9R�-,O=%
2,/�20-<%L6v(*2,+3>=X�-,O=%
Ð[49I.R y :9-�49I�ÉK)<)<:;)���4P-<%i��� ��� JS� A�%LG*>=%]A�4@2LÂ

� ��� J_ ���<J�?����U� � � ���;�

�<J�49>*A!������49>*AQ-,OF(*2�� ��� JT�e`P49)</io�+V-<O�-,O=%
`P4;I.(=%S:;Rc-<O=%dA�%]&#+Z2B+3:;>Q-,O=)<%'2,O=:@I3A
"�J*49>HA
" +32�(*2B(H49I3I./
:;E�-<+.65+3�L%'A�2,:54@2e-,:565+.>=+365+.�'%�� ��� J�:@>�-<O=%
A�%L`@%LI3:;E=65%'>@-�2,%#-$#_C y O=%i¢UÅzÆ�§m¥PÆ�§K¤a­FÆ<ª�®,­=¥9Ã.©�-,OF(*2n:@h�-<4;+.>=%]A
+32n49I3on4}/F2KI.%]2,2e%#{i&#+3%L>M- -,O*4;>i-<O=%5¢pÅ*¥}®�¤gª#Æ�§m¥9Æ�§"¤�­�Æ,ª�®,­*¥PÃ.©i-,O*49- :@E�-,+365+.�'%'2l-,O=%%� ��� J¯:@>i-,O*%[%'`}4;I.(H4P-,+3:;>Q2B%L-
��+.-<2,%LI.R0C

& Á � � B�� ¡¤£ B�° �('Å� B*) � �+)  ³�Ã®+¡ � ��¡��-,y¡,¡ �³B ¡'¡ � � ��°±B ¢/.W�:²»¢ª²³�� ¬¡¤¢ ¡�«[�('Å� B*) � � ® B �'��£0'0' ¹ �¤��² ¡ ¹ £b¡ ¡¤� �21



< � e �������	�
� ghi���
��

��± � �q¸c»�
[·g¿=» ��À�� ºt½,»F¼?
p»F»F½0µlÀ[»
�^%W)<%LE	:;),-S+3> y 4;h=I.%�ÍW49>HA y 49h=I3% � -,O=%i4}`@%L)�49X;%Q�a:;>^X;)<:;(*E*2UX*Í549>*A^X � �p��� �[|P� �$��4;>*A�Ð y É ��:9Re-,O=%
4;hH:P`@%S6�%L-,O=:�A=2n:@>�-,O=%T%'`}4;I.(H4P-,+3:;>�2,%#-'C

y 49h*I.%SÍ +.>*A=+3&'4P-,%]2�-,O=%�Ð y É �?+.>�Ra(=>*&#-,+3:;>5:9RH-,O=%�>F(=6�hH%')�:9Rz4P-,:@6W2LC�É�\�EH%'),+365%L>M-<2�o %L)<%nEH%')BRa:@),65%'Ad:;>=I3/
o�+.-,Ob� Ë JxÍ Ë@Ë JcÍ]� Ë J � � Ë 49>HA7� Ë@Ë 4P-,:@6W2�h	%'&L4;(*2,%d:9R"-<O=%d%L\FE	%L>H2B+3`;%�&#:;65E=(=-<4P-<+.:@>*49I�&#:M20-p)<%'wM(=+3)<%'A�-,:i-,)�49+3>
4;I.I*-,O=%[&#I3+.%'>@-K65:�A�%'I32[�m&#I3+3%L>M-Bjg2BE	%'&L+VG	&����N49>HA��7�x�e�#C9fk-e2,O=:Po�2K&LI.%]49)<I./T-<O*4P-l-,O=%p4;(�-,O*%L>M-,+Z&L49-,+3:;>5%L)<),:@)�X;:F%'2
A=:Po�>�J=-<:�4W&#%')B-�49+3>_EH:@+.>M-'JHo�+V-<O_-,O*%
>F(=6dh	%L)[:9RK4P-<:;6W2LC �^%
>=:9-<%T-,OH4P-�-<O=%
h	%'2B-[)<%'2,(=IV-�+Z2�)<%'4@&�O=%'AQRa:@) � � Ë
49-,:@652�4;>*A�-,O*49-�-,O=%�%'),)<:;)"+3>*&#)<%'4@2B%]2cRa:;)l� Ë@Ë 49-,:@652'C"��:9-<% -,O*49-�-,O=%�>F(=6�hH%')K:9Rz4P-,:@6W2"O*4}`;%�4SA�+3),%]&�-K+36�EH4;&�-
:@>i-<O=%[>F(=6�hH%')e:;RxE*4;)<4;6�%L-,%')<2l:9R~-,O*%S�7�x�"CF��:9-<%U4;I32,:T-<O*4P- -,O=%U>F(=6dh	%L)n:;R�O=+3A*A�%L>�(=>=+.-<2 +Z2e&�O=:M2B%'>i:;>i-,O=%
A=%L`;%'I.:@E=65%L>M-p2,%#-[4;>*A�>=:9-p:@>�-,O=%
%'`P49I3(*4P-<+.:@>�2,%#-]C �[2p4W&L:;>*2,%'wM(=%'>*&#%@J*4P-[4W&L%L),-<4;+.>�E	:;+3>@-p-,O=%d4@&L&L(=)<4@&#/i:;R
-<O=%[�7�x�bo�+3I.I	A�%'&L),%]4;2,%�o�O=%L>5-<O=%�+3>=E=(�-nA�+.65%'>*2B+3:;>Wo�+3I3I*+3>*&#)<%'4@2B%nh	%'&L4;(*2,%�-,O=%'),%[49)<%n-,:F:T6W49>F/�EH49)�4965%#-<%L)�2
-<:W%'2B-,+36W4P-,%@C

� ���H��� G ��.�� ��� � ���
	 �
� Ë �;Ë C3Í � � Í@C �\/ �9Ë C �)�
Í Ë;Ë Í}��C ��< Íc/*C /\/ Íc/=C Ë@�
Í]� Ë Í]�=C �:< Íc/*C <5< Í]��C �;�
� � Ë Í � C � < Í]�=C / Ë � � $�
��
� Ë;Ë Í'�*C � � Íc/*C � � Í]��C � �

y 49h=I3%WÍ;Â ��%]2B(=I.-<2�(*2B+3>=XW���n|P���c�Do�+.-,O�� Ë J~Í Ë@Ë JzÍ]� Ë J � � Ë 4;>*A�� Ë;Ë 4P-<:;6W2'C

y 49h*I.% � E=),:P`F+ZA�%'2[Ra:@)
&#:;65E*4;),+Z2,:;>�)<%'2,(=I.-<2U:;h�-�49+3>=%'A�hF/7� � ��4;>*A��c���
C y O*%5�n� � 6549-,)<+V\�O*4;2Uh	%L%L>
&L:;65E=(�-<%'A�:;>bÍV��
 < Ë;Ë Rm4;&L%'2T��� �)��A�+.�z%L)<%L>M-�+3A=%L>M-,+.-,+3%'2��eRa),:@6v-<O=%��[� � Î y $�A=49-<49hH4;2,%S4;>*AQoe:@),IZA�65:�A�%'I32�:;R
-<O=%iYn�p�S� ��A=4P-�49h*4@2B%@CH�^%Wu;%'%LE�-,O=%W%'+.X@%L>F`;%]&�-<:;)�2[&L:;)<),%]2BE	:;>*A=+.>=X�-,:�-<O=%5h=+.X@X;%]20-T>=:@>�j��'%L)<:Q%'+.X@%L>F`P49I3(=%'2
-<O*4P-�4;&L&L:;(=>M-5Ra:;) � ����:9RU-,O=%_-<:9-�49I�`P49)<+34;>*&#%@C y O=+Z2WI3%'4;A?-<:1�;�5<�%L+3X;%'>F`;%'&#-,:@)<2549>HAD-<OF(*25-,:1�@�5<^+3>=E=(�-
A=+.65%L>H2B+3:;>*2�Ra:;)n-,O*%
���x�qh*4@2B%]A�:@>��n� �
C

y O*%S�c����6W4P-,)<+.\io 4@2e>*:9-�&#:@6�E*(�-,%]AQA�+3)<%'&�-<I./�:;>iRm4@&#%S+3654;X;%]2LJFh=(�-�4@2e(H2B(*4;I~:;>Q-,O=%SE=)<:980%]&�-<+.:@>�:9Rx-,O=%
Rm4@&#%e+.6W49X@%K+3>@-<:�-,O*%e� � �D2B(=hH2BE*4@&#%p�m65:;)<%KE=)<%'&#+Z2,%LI3/p-<O=%e4;hH:P`@%K� � �N6W49-,)<+V\*��C y O=%K>F(=6�hH%')c:;RF%'+.X@%L>F`;%]&�-<:;)�2
+Z2TÍ Ë �5&#:;)<)<%'2,EH:@>*A�+3>=Xd-<: �;Ë ��:9R�-,O=%S-<:9-<4;I~`P49)<+34;>*&#%@C

³ 
���� ���
³ �dº���� ���
³
��.�� ��� � ���
	 � � .�� ����� ���
	 �
Í � C � ÍL�HC � � Í'�=C �*Í Í Ë C �}� Í]�=C / � � 
�$�


y 49h=I3% � Âl�e:;65E*4;)<49-,+3`;%U),%]2B(=I.-<2no�+.-,O�h*4@2B%'I.+3>=%��
�%�����! }|)e#"$��4;>*A%" # � Y K �}|)e#"$�5C
�*),:@6 -<O=%
)<%'2,(=I.-<2'JHo %
:;hH2B%'),`@%[-<O*4P-[-,O=%�hH%]20-[),%]2B(=I.-<2[49)<%
:;h=-<49+3>=%]A�G*)<2B-phF/��x����4;>*A�-<O=%L>�2,%'&L:;>*A�hF/

�n� �
C~Ð�:Po %L`@%L)]J*-<O=%5A�+V�z%L)<%L>H&#%�hH%L-0oe%'%L>��c��� 49>*A�� � ��+Z2�Í)B � Í�� 4;>*A_-<O=%5A�+V�z%L)<%L>H&#%�hH%L-0oe%'%L>7����49>HA
�n� ��+32
I.%]2,2 Ë B <5<&��CWfk-d2BO*:Po�2U-,O*49-d��4P-�&�O=+.>*X��l(=)�2B(=+.-
E	%L),Ra:;)<652S>*%'49)<I3/74;2So %LI3Il4;2T�n� �
Cx�*(=),-,O=%'),65:;)<%;J
o %
&#:@65E=(�-,%]Ai-<O*4P-�-<O=%T)<%'&#:@>*2B-,)<(*&�-<+.:@>�%L)<)<:;)]JM+3>�-,%'),6W2n:9R"�7$�ÉpJ=+32nI3:Po %L) Ra:;)���� � Ë B Ë;Ë Í]�@�K-,O*4;>�Ra:;)�� � �
Ë B Ë@Ë@� ��o�+.-,O��;��<�49-,:@652�|P&L:;65E	:;>=%'>@-�2 8 C

' ( �����$�L���"!#���
fg>�-,O=+Z2�E*4;EH%')'JHoe%�4;A=A�)<%'2<2,%'AQ-,O=%dE=),:@h=I3%L6 :9R"Rm4;&L%d49(�-<O=%L>M-<+3&'4P-,+3:;>xC �^%
E=)<:;E	:@2,%'AQ-<:�A�%'&L:;65E	:@2,%T-,O=%
Rm4;&#%
+36W49X@%�(H2B+3>=X^-,O=%��74P-<&�O*+.>=X1�l(=)<2,(=+.-7�m��� ��49I3X;:;)<+.-,O=6�4;>*AD-,:1E	%L),Ra:;)<6 -,O=%�Rm4@&#%_49(=-,O=%'>@-<+3&'4P-<+.:@>q+3>?-,O=%
) Á � � § ­y¼ �ÄB+* � N ����  ��¹ . '³£b¡���² ¹  3´-,!.0/ B�� ��� �¤B  ³² ¹ . ° « �¤�³¹ �¤�� 1/ �¤¹ .S¡ � � °±B�� ©¦��² B ¡ B �¤�Ã¡ ¹ /,´-,�23.¦·¦· 1



� e �������	�
� ghi���
�� �

&#:;65E=)<%'2<2,%'AiA�:@6W49+3>i(*2,+.>=X�4���(=IV-<+Vjg�x4}/@%L) �"%L)�&#%LE=-,)<:;>��m�7�x�e�e&#IZ4;2<2,+VG*%')'C"�=:@)e%]4;&�O�&LI.+3%L>M-]JF4�&#I3+3%L>M-Bjg2BE	%'&L+VG	&
+.6W49X@%TA�%'&L:;65EH:M2B+.-,+3:;>�+Z2 Ra:;(=>*A�(*2,+3>=Xi���s49>*A�4W���c�?+Z2 -,)�49+3>=%]A~C

��%�E=)<:P`F+3A=%e%L\FE	%L)<+36�%'>M-<49I�)<%'2,(=I.-<2K4;>*A�&#:;65E*4;),+Z2,:;>*2�o�+.-,OW� � �s49>HA��c���r2,/F2B-,%'6W2":;>�-,O=%�6�(=I.-,+.j�65:�A=49I
hH%'>*&�O=6W49)<uqA*4P-<4;h*4;2,%�Yn�p�S� �Á(*2,+.>*XN+V-�2�4@2,2,:�&#+Z4P-,%]AqE=),:;-,:�&#:@I�C ��%]2B(*IV-�2�2,O=:Po -,O*49-Q��4P-�&�O=+3>=XD�K(*)<2,(=+.-
EH%')BRa:@),6W2�o %LI3Ix&#:@65E*49)<%'AQ-,:i�n� � :;)��c���
C	�x����+32[20-<+.I3IxE	%L),Ra:;)<65+.>=Xi2,I3+.X@O@-<I./QhH%L-B-<%L)]C Ðp:Poe%'`;%L)]J�o %S-,O=+3>=u
-,O*49-�:;(=)�4;E=E=)<:@4;&�OQh*4;2,%'AQ:;>���49-<&�O=+3>=XW�K(=)�2,(=+V-�+Z2nE=)<:;65+32,+3>=XW49>*A�-,O*49-�+V-p&'49>�hH%T+365E=)<:P`;%'A�C

�Á��������� �L��� � � �p�����
y O=%�4;(�-,O=:@)<2po�+32,O�-,:�-,O*4;>=u�-,O=%5$Fo�+Z2,2U�p49-,+3:;>*4;I�$�&L+.%'>*&#%��=:;(*>*A=4P-<+.:@>�Ra:;)S2B(*E=EH:@)B-<+.>*XW-,O=+Z2[oe:@),u�-,O=)<:;(=X@O
-,O=%��[4P-,+3:;>H49Ip�e%L>M-,%')W:9R
�e:;65EH%L-,%'>*&#%_+3>	��%'2,%'49)�&�O ���U��� �p��:@>��;fg>M-,%L)�4;&#-,+3`;%��_(=I.-,+365:FA*49I�fg>�Ra:@),6W4P-<+.:@>
��49>*4;X;%'6�%'>M-T�mf0� � ���=C

� ���9�����p�����T�
Ê.Í Ì
	 C��S+.-B-,I3%L)T�dC��S:M20-<+.>xJz�NC~$=4;A�%'X;O=+"49>*A
�5Cz��%'2<2B%')'C �[>�)<%LE=)<%'2,%L>M-<49-,+3:;>�2,E*4;&L%'2pRa:;)T$FÎ[� h*4@2B%]A�Rm4;&L%

`;%'),+.GH&L49-,+3:;>�C¯fg>_G Æ,¥]¨<ª�ª�©P§�«FEP®7¥��_¤�­*ª�����������������¥9Æ 
}®,­=¥�Å�¥P«��z­*ª! [©��PªL«*¤�¥��#"�§m¥P¦Wª#¤�Æ�§m¨�®�¥9«¯¤a­=ª
$ «H¤kªLÆ�«	ªL¤�J ��:@65%;J=fk-�49I3/;J �9Ë@Ë@� C

Ê �}Ì �"CPYe%'I.OF(=65%'(=)'J 	 CP�"C9Ð�%]2BEH49>=O*4*J949>*A���C 	 C%�S)<+.%'X;6W49>xCMÉl+.X@%L>�Rm4@&#%'2�`�2'C}��+Z2BO*%L),Rm4;&#%]2LÂ ��%'&L:;X;>*+V-<+.:@>d(*2,+.>*X
&#IZ4;2<2n2BE	%'&L+VGH&SI3+3>=%'4;)�E=),:;80%'&#-,+3:;>�C"fg>
&'���)(�* +-,PJ*E*4;X;%]2n�M��.=�0<*JHÍ ��� /*C�� 4;6dh=)<+ZA�X;%@J0/p>=+.-,%'A1�S+3>=XMA�:;6�C

Ê � Ì �[C=Y +32,O=:;ExC32dªL£�Æ,¢PÃ42�ª#¤65l¥PÆ 
P®��#¥PÆfG�¢9¤�¤gªLÆ�«#7pª�¨�¥�E;«*§�¤�§m¥P«HCe�eI34;),%'>*A�:@>��l),%]2,2'J
�p\MRa:@)<A�J	Í ��� ��C
Ê � Ì � C�� 4;)<A=+.>*4;(�\~J~�[C�$�4;>*A�%')<2,:;>�Jz49>HA7$zC~��49)�&#%'I�C
�e:;65E*4;),+Z2,:;>_:9Rl�7�x�¯4;>*A�ÏS�7��&#IZ4;2<2,+VG*%')<2�Ra:;)[Rm4;&L%

`;%'),+.GH&L49-,+3:;>�:;> �[� � Î y $zC[fg> G Æ,¥]¨�ª<ª�©9§�« E9®5¥8��¤a­=ª $ «H¤kªLÆ�«	¢9¤�§m¥9«	¢9Ã9�K¥P«��#ª#Æ<ª#«z¨<ª�¥P«
 [£*©P§m¥%:U¢P«z©�(x§m©@ª<¥%:
"p¢P®Lª<©;"�§m¥P¦Wª#¤�Æ�§m¨<G�ª#Æ�®L¥9«! [£�¤a­=ªL«*¤�§m¨<¢9¤�§m¥9«*CH$�E=),+3>=X@%L),j�Î�%'),IZ49XHJ �;Ë;Ë �*C

Ê � Ì �TCM�e:@I.I3:;h	%L),-l49>*AW$zC@Ye%'>=X;+3:*C	�sX;%'>@-<I.%�O*%'2<2B+Z49>�Ra:;)�%L{i&#+3%L>M-lX;)�4;A=+.%'>@-KA�%]2,&L%L>M-'CHfg> $ &�&3& $ «H¤kªLÆ�«	¢9¤�§m¥9«	¢9Ã
�K¥P«<�#ªLÆ,ªL«	¨�ª�¥P«! [¨�¥P£F®�¤�§m¨>=��;Å=ª�ª�¨<­0= ¢P«z©;�	§`E9«z¢PÃ9G Æ<¥'¨�ª#®<®�§�«FE?= $ �� '�4�	G J �9Ë@Ë �HC

Ê / Ì �KC Ï�C*�*4;),uP4@2LC� [«*¤a­FÆ,¥�Å=¥9¦5ªL¤�Æ�¬�¥8�T¤a­=ª'@dª�¢;©Q¢P«z©BAc¢;¨�ª#C �p4}`;%L>��K)<%'2<2'J	Í ��� �*C
Ê � Ì �TCx�dCc��+32,O=%')'C y O=%W(*2,%i:9Rn6d(=I.-,+3E=I3%i65%'4@2B(=)<%L65%'>@-�2S+.>b-�4P\�:;>*:;65+3&�E=)<:;h*I.%'652'CC [«H«	¢PÃÄ®i¥��B& £)EMª#«H§m¨�®�J

���mfBfB��Â3Ía� � .zÍH<�<*J*Í � �)/*C
Ê < Ì $zC*Ð[4}/MuF+3>�C�2dªL£�Æ,¢PÃ42�ª#¤65l¥PÆ 
P®D= ¢1�K¥9¦�ÅzÆ,ª<­*ª#«*®�§ �}ª
Ac¥P£�«z©;¢P¤�§m¥P«4=�®Lª<¨�¥9«	©�ª<©9§�¤�§m¥9«*CK�l),%'>@-<+3&L%TÐp49I3I�J�Í �5��� C
Ê �PÌ �KC?�5C 	 :@>=%'2'C
�[>d4[&L:;>P80%]&�-<(=),%e:9R*OF(=h	%L)�&L:;>*&L%L)<>=+.>*X�-,O*% &L:;>F`;%'),X@%L>*&L%K:9R*E*),:;80%'&�-<+.:@>
E=(=)�2,(=+V-")<%LX;)<%'2<2,+.:@>�C

 [«*«z¢PÃ ®
¥8�)�	¤k¢9¤�§Z®�¤�§m¨�®�J~Í}�=� � ��Â <�< Ë .2<5< � J 	 (=>=%5Í � < �FC
ÊVÍ ËPÌ �5C 	 :@>*2<2B:@>�J 	 CH��4P-�4;2'J 	 C4�S+.-B-<I.%')'JH49>*A#E�C �"C*�x+�Cl�x%'4;),>=+3>=XW2,(=E=E	:;),-�`;%'&#-,:@)<2eRa:;)nRm4@&#%T`@%L)<+VGH&'4P-<+.:@>�4;>*A

),%]&#:@X;>=+.-,+3:;>�C"fg>��*¤a­ $ «*¤gª#Æ�«z¢P¤�§m¥P«	¢9Ã��K¥P«��#ª#Æ,ªL«	¨�ª5¥P«1 [£�¤k¥9¦5¢9¤�§m¨'Ax¢@¨�ª�¢9«	©
F�ª#®�¤�£�Æ<ªG7pª�¨�¥SE9«H§�¤�§m¥9«*J=E*4;X;%]2
�9Ë <H. � Í'�*J �9Ë@Ë;Ë C

ÊVÍ@Í Ì E�C}��+�J 	 CH�S+.-B-,I3%L)]JP49>*A 	 C}��4P-�4;2'C �[>
6W4P-�&�O=+3>=Xp2<&#:;)<%'2x:9R*�c����jkh*4;2,%'AURm4@&#%e`;%L)<+.GH&L49-,+3:;>�C9fg> y C]�l),+ZA�65:;)<%
49>*A �dC�ÉlI.I3+3654;>�JU%'A�+.-,:@)<2'J.G Æ<¥'¨�ª�ª�©P§�« E9®b¥��^¤�­*ªI"�Æ�§�¤�§Z®,­ D ¢;¨�­F§�«	ªJ(x§Z®�§m¥P«K�K¥9«<�#ªLÆ,ª#«z¨�ªL" D (��M�0NONON9C
Y ),+.-,+Z2BO���4@&�O=+.>*%UÎ[+32,+3:;>_�p2<2B:�&L+349-,+3:;>�J �9Ë@Ë;Ë C

ÊVÍ �}Ì $zC*��4;I.IZ4P-�4;>*A!P"CQP	O*4;>=X*C���49-<&�O=+3>=X5E=(=)�2B(*+V-�o�+.-,O�-,+365%#j�Ra),%]w@(*%L>*&L/QA�+Z&�-<+.:@>*49)<+.%]2LC $ &3&�&R�=Æ,¢P«*®L¢;¨L¤�§m¥9«=®
¥P«
�H§`E;«	¢PÃ
G Æ,¥]¨<ª#®�®�§�« E;J=�*ÍM�0Í � ��Â �;� � �<.��9�HÍ]��J9�[%'&5Í ��� �=C

ÊVÍ]� Ì $zCF��49)�&#%'IH49>HA�$zCFYe%'>=X;+3:*C~fg65E=)<:P`F+.>*XSRm4;&#%[`;%'),+.GH&L49-,+3:;>W(*2,+3>=Xd2,uM+3>�&L:;I3:;)l+3>�Ra:@),6W4P-<+.:@>�C~fg> G Æ<¥'¨�ª�ª�©P§�« E9®
¥8�S¤a­=ªTSU,P¤�­ $ � G�7SC*f0ÉlÉlÉr�e:;65E=(=-,%L)p$�:F&L+.%L-0/Q�l),%]2,2'J �9Ë;ËM� C



Í Ë � e �������	�
� ghi���
��

Ê.ÍL� Ì �S+.%'),:@>��_%]2,2,%L)]J 	 :@2,%#R��S+.-B-,I3%L)]J*�_:@O*49656W4;A_$�4@A�%LX@O=+�JH�_+3),:M2BIZ4}`�Ð[4965:;(=�@J*��I3%#\�%'/C�S:M20-0/F>�JH$�%Lh*4@20-<+.%'>
��49)�&#%'I�J�$�4;6d/sYe%'>=X;+3:*J��H49h=+3%L> � 4;)<A�+3>*4;(�\~J[�e:;>=)�4;Ar$�4;>*A�%L)�2,:;>�J���:@),6W4;>s�":@O�J�El49>=> ��:�A�),+3X;(*%L�;J
	 4@&#%Lu1�e�L/F�;J�4;>*A149I�C_�*4;&L%�49(=-,O=%'>@-<+3&'4P-<+.:@>b-,%'2B-�:@>b-,O=%QY �[�U� �ÇA=4P-�49h*4@2B%@C�fg> GnÆ,¥'¨�ª�ª�©P§�«FEP®�¥��i¤a­=ª
$ «*¤gªLÆ�«	¢P¤�§m¥P«z¢PÃ��K¥9«<�#ªLÆ,ª#«z¨�ª�¥9«�G�¢9¤�¤gªLÆ�«#7pª�¨�¥�E;«*§�¤�§m¥P«�� $ � G�7��PJH� 496�h=)<+3A�X@%;J=�p(=X;(*2B- � �9j � / �;Ë;Ë �HC

Ê.Í]� Ì �
CF��%#G	49>�4;>*AW�1CFÐp4}/;%]2LC~�H4;&#%[),%]&#:@X;>=+.-,+3:;>5(*2,+.>*Xd49>i%'6dh	%'A=A=%'AiÐ[���1C�fg> GnÆ,¥'¨�ª�ª�©P§�«FEP®T¥8�[¤�­*ª $ &�&�&
��¥9«<�#ªLÆ,ªL«	¨�ª�¥9«C [£*©P§m¥Q¢P«z© (x§m©@ª<¥%:���¢}®Lª�©T"�§m¥P¦Wª#¤�Æ�§m¨.G�ª#Æ�®L¥9«! [£�¤a­=ªL«*¤�§m¨<¢9¤�§m¥9«��  
( "@G  ��PJMEH49X;%]2UÍ � . � �HJ
Í ���5� C

Ê.Íc/ Ì �KCx�"%':9-B-�4=J��KC�ÏU)�49>H49+�Jx49>*A1�"CxÎK49>*A�%'),X@O=%L/F>*2B-'C�Î�%L)</7I3:Po�h=+.-d)�4P-<%�+36W49X@%i&#:�A�+3>=X_(*2,+.>=X_)<%'A=(=>*A=4;>@-
A�+3&#-,+3:;>*4;),+3%'2'C"fg>	��
9¤a­7¢9«*«H£*¢PÃ�¦Wª�ª#¤�§�« E;C*$��Kf0ÉpJ*$��Kf0ÉpJ=��(=X@(*2B- �9Ë;Ë �=C

Ê.Ía� Ì
	 jgÉ�CMÎp+Z49I3I.%L-��
CF�
�%')<4;(*A~J	��C�Ye%'),>*+.%') 4;>*Ai�1C*�e:;I3I3:;h	%L),-'Cc�¯Rm4;2B-�49>*AQ4;&L&L(=)�4P-,%pRm4;&L%[A�%L-,%'&#-,:@) hH4;2,%'AW:@>
��%L(*)<4;I���%#-0o :;)<u�2LC
�=Æ,¢P«*®#¢@¨#¤�§m¥P«*®�¥P« G�¢P¤�¤kªLÆ�«! [«z¢PÃÄ¬}®�§Z®d¢P«z© D ¢;¨�­F§�«zª $ «*¤gªLÃ�ÃÄ§`E@ªL«	¨�ªLJ � �H�0Í}��J �9Ë@Ë Í@C

Ê.ÍH< Ì �dC"É�C ��(=65%LI3O*4;)B-]J�Ï�C"É�C�Ð�+3>M-,:;>xJK49>*A��
C 	 C �r+3I.I3+Z496W2LC���%'4;),>*+.>=X_+3>M-,%'),>*4;Ie)<%LE*),%]2B%'>@-�4P-<+.:@>*2ShF/^%')Bj
),:@)�E*),:@E*49XM4P-,+3:;>xCDfg>r�dCeÉ�C ��(=65%'I.O*4;)B-i4;>*A 	 4;6�%]25�KCl��&}�eI.%'I.IZ49>HA~Je%]A�+.-,:;)�2'JnG�¢9Æ,¢PÃ�Ã.ªLÃ��d§Z®�¤�Æ�§��L£�¤gª<©
G Æ,¥]¨<ª#®�®�§�« E;J=`;:@I.(=65%5Í;CH�_f y �l),%]2,2'J*� 496dh*),+ZA�X;%@J=���
C3J�Í � <)/*C

Ê.Í �9Ì
	 :F%LIF�
C y ),:@E=E�C�ÏU),%'%'Ad+32cX;:F:�A~Âx�pI.X@:;)<+V-<O=65+3&l),%]2B(=I.-<2cRa:@)�2,E*49)�2,%l49E=E*),:}\�+36549-,+3:;>�C $ &�&3& ��Æ,¢9«=®�� $ «��#¥PÆ�¦��
�	­*ª�¥PÆ�¬PJ	� Ë �BÍ Ë �#Â �@� �*Í>. �@� � � J\�U&�-<:;h	%L) �;Ë;Ë �HC

Ê �9Ë9Ì �1C y (*),u
4;>*A��dC9�"%L>M-,IZ49>HA~C�ÉK+3X;%L>=Rm4;&#%lRa:;)")<%'&#:@X;>=+.-,+3:;>xC���¥9£�Æ�«	¢PÃ*¥��)�K¥�E;«*§�¤�§ �}ª�2�ª#£�Æ,¥%:k®L¨#§mªL«	¨�ªLJ;�*�BÍ]��Â � Ë .
<)/=J~Í ��� Í;C

Ê � Í Ì
	 C�P	O*49>*X*J E�C�El4;>�J"49>*A1�1C��x4@A�%'2'C��H4;&L%W),%]&#:;X@>=+.-,+3:;>�Â�ÉK+3X;%L>=Rm4;&#%]2LJ�ÉKIZ4;2B-,+Z&W��4P-�&�O=+3>=X*J"49>*Ab�p%L(=)�49I
��%#-0o :;)<u�2LC�fg>�G Æ,¥]¨�ª<ª�©9§�« E9®�¥8� $ &3&�& J*`@:;I3(=65% <@��J�EH49X;%]2UÍL� �@� .zÍL�@�M��J=Í ��� �FC


