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1 m

10
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15 mrad

390 m
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z

x

cross section
at x =0:

top view:

z

y
60 mrad

2 VETO stations
R-measuring sensors only

Interaction region σ = 5.3 cm

right

beam axis

Left and right halves are retracted
from the beam axis by 3 cm during
LHC injection.

25  VELO stations
1 station  = 1 left and 1 right detector module
1 module = 1 R- and 1 φ-measuring sensor

left
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Interaction region 5.3cmσ =

390 mrad
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cross section at y=0:

not required for LHCb
acceptance coverage

x

z

������'´6�µj¦±T���X�3� �3"% Y #"Z��<@$b1?��$�<A<�3> �'"7$($%AbJ3A<=��>?$Z��� �M+P/ O N

���"!D��� � 30�1O0�561O0 >E*�C 0 � 0 * 1O0 �
��G
I�SiP�feRty�JML^VXRtP7_�I�P7_�VUYGMV6YG�L^oeo:POQXVgYGMG
IKLObUÑ�ÀEF�� o:P7b�Q'º
� Q�YG
febeR"QXG�N"Liagb�LO_�VXRtV6YGcf�G�S\L^VXRvTGMQXG�Q�G
_eJ[P7_�VWQ�YGMGco�L^QKN"G
Iro�L^QXVXR"JMb�NtG
I�TL\f�YGMVWG
J[VWGMQ �
�8LOb�]7SiG
_gVWGMQnN"G
I:o�GMQ�q�POQ�S{LO_eJ[G
IHfeb�_eR"�OG
LOb\°�feb�IW��IWVMTG
SiGEfeGEf�YG
JMNtG
_eJ�d�G
SiG
_gVM|�GMVHo�N�beI�]nYG
_`YGMQ�LONtG
SiG
_gV
f�G�N"L�Q�G
J[P7_eIWVWQ�beJ[VXR"P7_~f�G
IrVWQ�LOJ[G
I�J�deL^Q�]nYGMG
I
�

FHGcÑ�À�F�� f�YG
J[Q�RtV�feLO_eI�NtG 	 ��� hkj¦±^m)|�YGMVXLORtV�POoeVXR�S\R"I6YG�feGcS\LO_�RÁTGMQXGUTL�S\R"_�R"S\R"IWGMQpN�L%feR�IWVXLO_eJ[G�G
_gVWQXG
N"GUoeQXG
S\RtGMQio:P7R"_gVif�G~SiG
IXbeQXGUf'uwbe_�GUo�L^Q�VXR"JMbeNtGZGMV\IWP7_ �OGMQ�VWG[�·f�G~J[Q6YG
L^VXRtP7_·L^y�_zf�GUQ�YG
febeR"QXGUNvukGMQXQXG
b�Q
I�b�Q�NtG�o�L^Q�LOSZTGMVWQXG\f'uwR"S\o�LOJ[V�feG
I�VWQ�LOJ[G
I�o�L^Q�Q�L^oeo:POQXViTLZJ[Gi�OGMQXVWG[���HFEukPOoeVXR"ScbeS YGMVXLORtV�L^VWVWG
R"_gV�L
�OG
J{jO¶
IXVXL^VXRtP7_eIM�6FHG
I�oeQ�RtPOQ�R"VgYG
I�f�GKNvukG[��o�YGMQ�RtG
_�J[GZYGMVXLO_�V�Q�YG�YGM�^LON"b�YGMG
IpLOb\o�QXPOyeVEf�G�N"L�Q�YG
feb�J[VXRtP7_{f�G�N"L�a6beLO_gVXRtVgYG�f�G
S{L^VXRÁTGMQXG�QXG
_eJ[P7_gVWQ6YGMG�o�L^Q`N"G
IEo�L^Q�VXR"JMbeNtG
IM|g_�P7beI`L
�OP7_eI`Q�LOSiG
_`YG�f�G�jO¶ZTLcj�°�NtG�_eP7S��eQ�G�f�G�IWVXL^VXRtP7_eI
�6�?P7b�Q
J[P7_�IWGMQX�OGMQpbe_�G�J[P7b��OGMQXVXbeQXG�LO_e]7beN"LORtQXG�LON"N"LO_gV`feGc°
¶cSiQ�LOf�TL�´Ol^²iSiQ�LOf'|6R"N�_'ukG
IWV`o�LOI`o�P7I�IXRt��NtG�f'ukG
_eNtGM�OGMQ
N"G
IiIWVXL^VXRtP7_eIiNtG
I�o�N"beI�G
_ L
�^LONpfeb�qsLOR�IXJ[G
LOb'|�_eR�J[G
N"NtG
IiNtG
I�o�N"beI�oeQXP�J�d�G
Iifeb�o:P7R"_gVcfHuwR"_�VWGMQ�LOJ[VXRtP7_'��ÀE_
Q�GM�¦LO_eJ�d�GO|�NtG
IEIWVXL^VXRtP7_eI�G
_�o:P7IXR"VXRtP7_iR"_gVWGMQ�S}YG
feR"LORtQ�G
I o�G
be�OG
_�Vr�GMVWQXGpG
_�NtGM�DYGMG
I�IXLO_eIDSiP�feRty�GMQ N)uwLOJMJ[GMoeVXLO_eJ[G
¾sy�]7b�QXGp´6�µj¦±g¿�� ��P7beI�YGM�6R"_ /J[P7_eI ±�f�GrJ[G
IDIWVXL^VXRtP7_eI
|^J[Gpa6beR6_�GrSiP�feRtyeG�o�LOI�N"L�Q6YG
IWP7N"b�VXRtP7_iI�b�Q�NtG�o�L^Q�LOSZTGMVWQXG
fHuwR"Sio�LOJ[V�QXG
J[P7_eIXVWQ�beRtV�J[P7S\SiG%NtGiSiP7_�VWQ�G{N"L�ye]7b�QXG\´6�µjO¶6�?�?L^Q�LOR"N"NtG
b�Q�IM|�f�GMo�beR"I�NtG 	 ����|Hf�G
I�oeQXPO]OQ
TG
I
f�LO_eI�N"L�J[P7_eJ[GMoeVXRtP7_�f�G
I�JML^o�VWG
b�Q�Icf�G{IXR"N�R"JMR"beS GMV�feLO_eI�J[G
N"N"G%f�G{N)u=YG
N"G
J[VWQXP7_eR"a6b�G{qsQXP7_gVXLONtG{feb@Ñ�À�F��c|
o:GMQ�S\GMVWVWG
_�VKfeG�Q6YG
febeRtQXG�N)u=YGMo�LOR"IXIWG
b�Q�f�G
IpJML^oeVWG
b�Q�I'º�jOj^² � S fHu=YGMo�LOR"IXIWG
b�Q�LOb~N"RtG
bUf�G�´^²O² � SU�F+L�J[P7_eJ[GMoeVXRtP7_¼f�G�N�L\qsG
beR"N"NtG��	�za6beR+I6YGMo�L^Q�GcNtG
I�JML^oeVWG
b�Q�I�feb�qsLOR�IXJ[G
LOb�L YGM]7LONtG
SiG
_gV�YGMV6YG\SiP�feRty�YGMG
o:P7b�QrQ�YG
f�beRtQXG�N"Lia6beLO_gVXRtVgYG�f�G�S{L^VXRÁTGMQXG�VWQ�L��OGMQ�IgYGMG�o�L^QKNtG
Iro�L^Q�VXR"JMbeNtG
IM�

Ã�b{VWPOVXLONv|gN"L�agbeLO_gVXRtV6YG�f�GKS\L^VXRvTGMQXG�VWQ�L
�OGMQ�IgYGMG�_HukG
IWVEa6b�GKN�YGM]�TGMQXG
SiG
_gV�Q6YG
febeRtVWG�o�L^QDQ�L^oeo:POQXVDLOb 	 ���@º
G
N�NtG�o�LOIXIWG�feG\°��g�"°cË TL~°
Ô6�µ¶�Ë f�G�NtP7_e]7b�G
b�Qpf�G�Q�LOfeR"L^VXRtP7_'�

Ã N)u=YGMo:P�agbeG�feb 	 ����|�N"G
Iro�R"IWVWG
IrfeG
IpJML^oeVWG
b�Q�IKG
_a�×YGMVXLOR"G
_�V�feRt��R"IgYGMG
I�G
_~±\IWG
J[VWG
beQ�IKf�G�±�¶{f�GM]OQ�YG
I
o:P7b�QpN"G
I�Q�L
�OP7_eI�R"_�q
YGMQ�RtG
b�Q�I�TL\j¦±��"°�S\SU|�GMVpG
_�j�IWG
J[VWG
beQ�Ipf�G�l�°�feGM]OQ6YG
Ipo:P7b�QrNtG
I�Q�L��OP7_eIpo�N�beI`]OQ�LO_efeIM�
��G
N"L�o:GMQ�SiGMVWVXLORtVpf'uwL��OP7RtQKo�N"beI�f�G�JMLO_eLOb��Uf�G�NtG
J[VXbeQXG�feLO_eIpN"G
IrIWG
J[VWG
b�Q�I�R"_�VWGMQ�_�G
IM|�GMVKf�P7_�J�feG�Q6YG
febeRtQXG
N)ukG
IWo�LOJ[G
SiG
_gV�feG
IKo�R�IWVWG
IKo:P7b�Q�LOS}YG
N"RtPOQXGMQ�N"L{Q6YG
IWP7N"b�VXRtP7_¼IXb�Q�NtG�o�L^Q�LOSZTGMVWQXGif'uwR"Sio�LOJ[VM��ÀE_�feRt��R"IXLO_gVKNtG
I
o�R"IWVWG
IcG
_�±¼IWG
J[VWG
beQ�IiagbeG
N"agbeG%IWP7RtV�NtG�Q�L
�OP7_H|?P7_ LOS�YG
N"R"POQXGUNtG%VWG
S\o�I�f�G%Q�G
J[P7_eIWVWQ�beJ[VXR"P7_�feG
I�VWQ�L��WG
J�x
VWP7R"QXG
I�GMV�P7_@feR�S\R"_6b�G\NtG{_�P7S��eQXG%f�G\VWQ�L��WG
J[VWP7RtQXG
IBª¬qÁLO_�V��P7SiG
I��QXG
J[P7_�IWVWQ�beRtVWG
I�_�G%J[POQ�QXG
IWo:P7_efeLO_gV�o�LOI
TL�be_�G�o�L^QXVXR"JMbeN"G�feLO_eI�N"LiQ�YG
LON"RtV6YGO�+�`GMVWVWG�_�P7b��OG
N"N"G�feR"IWo:P7IXR"VXRtP7_Uf�G
Ipo�R"IWVWG
IKLObe]7SiG
_�VWGiNtG
beQpG
IWo�LOJ[G
SiG
_gV
JML^Q�NtG{_eP7S��eQ�G{f�G%JMLO_�LOb���G
IWV�R�_eJ�deLO_e]nYGO���`GMo:G
_efeLO_gVM|HG
N"NtG%L ��G
J[VWG�o:G
b@NtG
I�o�GMQ�q�POQ�S{LO_eJ[G
I�N"R�YGMG
IZTL�N"L



��� ��� ���
	������ ���������������

�������´6�µjO¶ � � 8"7$D�� f�?A<=��> $��!4  #" 1!J�4SJ�H V"DA4�" �.) <YH 1?Jag�AR"%> �%��>Mg�A<=��> �'"� S) <YH 1e�! d$7<�3> A4SJ�>?$���"%4�$D" �'"%$
1?J�47A<=gD�! 6"7FZJ ��"�g  6"7$2g�J�1MAC"%�!4�$ ����� 	�� "DA ��� $%AbJ3A<=��>?$;F g;��H 1!J3498"i" VJ  #J 498"%$%�� h�?A<�3>I�[^DAC"%>B� " J��3"�g��
$%AbJ3A<=��>?$_"D> HT��<Y>?$DN



��� ������������Á�¬���Á���M��������r=�����	S������� �M�� ���

Q�G
J[P7_eIWVWQ�beJ[VXR"P7_~f�G
IpVWQ�L��¬G
J[VWP7RtQ�G
IKf�G
IKo�L^QXVXR"JMbeN"G
IM��¸6G
beNtG�N"L�Q�YG
IXP7N"b�VXRtP7_~I�b�QKNtG�o�L^Q�LOSZTGMVWQXG�f'uwR�Sio�LOJ[Vpf�G
I
o�L^QXVXR"JMbeNtG
I�G
IXVKf�YGMVgYGMQ�RtPOQ�YGMGif�G�a6b�G
N"a6b�G
I�o:P7b�QpJ[G
_�VXI
|�feLO_eIrfeG
IpN"R"S\R"VWG
IrLOJMJ[GMoeVXL^��NtG
IM�

���"!D��� ��*7$�� 0�561 (H9H*7$ �`AD0
ÀE_g�6RtQ�P7_~N"L\SiP7R"VXR�YG�f�G�N�L�Q6YG
febeJ[VXRtP7_¼f�G�N"Lia6beLO_gVXRtVgYGcfeG�S\L^VXRvTGMQXG�G
IWVKPO�eVWG
_6b�G�G
_~Q�YG
febeR�IXLO_�V�f�G�l�TL

±%NtG�_�P7S��eQXG�f�G�IWVXL^VXR"P7_eIM�
	+QXP7R�I�IXVXL^VXRtP7_eIM|�	�°^|�	Kj%GMV�	K´6|'IWGiIXRtVXb�G
_gV�G
_�L
�^LON�f�GcN)uwLOR"S\LO_gVM�:À�N"NtG
I�IWP7_gV�J[P7_�IWVXRtVXb`YGMG
I�J�deLOJMbe_�G

fHuwbe_ f�YGMVWG
J[VWG
b�Q�R"_gVWGMQ�_�G¼GMV~f'uwbe_8f`YGMVWG
J[VWG
b�Q�G[�6VWGMQ�_eGO|pf�G�J[P7_eJ[GMoeVXRtP7_ R"_�J�deLO_�]?YGMG�o�L^QUQ�L^oeo:POQXV�TL N"L
�OGMQ�IXRtP7_�JMN"LOIXIXR"a6b�G�feb{f`YGMVWG
J[VWG
b�Q��eF+LcIWVXL^VXRtP7_ 	 	8IWG�I�RtVXb�G��XbeIWVWGiTL�N�L�IWPOQXVXR"G�feb �pÂX��Ò °^�e�`GMVWVWG�IWVXL^VXRtP7_
G
IXV~YG
a6beRto�YGMG�feG�JML^oeVWG
b�Q�I�R"f�G
_gVXR"a6b�G
I�TL%J[G
b��~feb~VWQ�L��WG
J[VWPO]OQ�L^o�deGcR"_gVWGMQ�_�GO|�agbeR+IWP7_�V�SiP7_gVgYG
I�G
_�o�L
�DYG
IM�
��GMo�G
_�feLO_�VM|HJ[G
I�o�L
�DYG
I�J[P7Sio:POQXVWG
_gV�_�P7_Bo�N�beI�be_BP7b�f�G
b��BJML^oeVWG
b�Q�IM|nS\LOR"Ii°O°^|'o:P7b�Q�L^�:P7b�VXRtQ{TLUbe_�G
IXVXL^VXRtP7_%feGK]nYGMP7S}YGMVWQ�RtG�VWQ
TG
I�feR �KYGMQXG
_�VWGi¾sye]7b�Q�G
I�´6�µj �O¿����`P7S\SiG�feLO_eIEN"G�JMLOI`feb\VWQ�L��WG
J[VWPO]OQ�L^o�deG�R"_gVWGMQ�_�GO|
	 	 G
IWVEJ[P7_eIWVXR"VXb�YGMGKf�G�±�J[P7beJ�d�G
I�GMVDG
IWVDIXVWQ�beJ[VXb�Q�YGMGpG
_~¾sÓnÏ*)+Ï���ÏkÓ:¿��g� L^QEJ[P7_gVWQXGKJ[GMVWVWG�IWVXL^VXRtP7_iG
IXVDIgYGMo�L^Q6YGMG
G
_�f�G
b��Zo�L^QXVXRtG
IM|ef�R"IWVXLO_gVWG
Ipf�G�´^²\JMS ¾s�OP7RtQKye]7beQXG�´6�µjO´7¿��:��d�LOagb�G�o�L^QXVXRtG�J[P7Sio:POQXVWG�feG
b���J[P7beJ�d�G
IM�

FHG
I�S�YGMVXdeP6f�G
Icf�GiQXG
J[P7_�IWVWQ�beJ[VXRtP7_}f�G
I�VWQ�L��WG
J[VWP7RtQXG
I�GMV�R"S\o�N"beIXR"P7_eI�feG
I�o�L^QXVXR�JMbeNtG
I�J�d�L^QX]nYGMG
IcIXP7_�V
o�Q6YG
IWG
_�V6YGMG
I\f�LO_eI�N"L�IWG
J[VXRtP7_�IXbeRt�^LO_gVWGO�nF+L�S\L��WPOQ�RtVgYGUf�G
I�o�L^Q�VXR"JMbeNtG
I�R"IXIXb�G
I�f�G{N"L�f�YG
IXR"_gVgYGM]OQ�L^VXRtP7_ f�G
I
d�LOf�QXP7_eI���G
LOb��@IWP7_�V�SiG
IXbeQ6YGMG
IUTL¼N"L�q�P7R"IcfeLO_eI�NtG{Ñ�ÀEF�� GMV�feLO_eI 	�°^| 	KjUGMV 	K´6� ÃK�OG
JZJ[GMVWVWGU_�P7b�x
�OG
N�NtGiJ[P7_eJ[GMoeVXRtP7_�f�b¼f`YGMVWG
J[VWG
beQ
|+N"L�Q�YG
IWP7N"beVXRtP7_�IXb�Q�NvuwR�Sio�beN"I�RtP7_UG
IWV�f�G\²��k±�Ë GMV�N"L�Q�YG
IWP7N�b�VXRtP7_�IXb�Q�NtG
o�L^Q�LOSZTGMVWQXG�f'uwR�Sio�LOJ[V�G
IWVpf'uwbe_eG�a6beL^Q�LO_gVXLOR"_�G�f�G � SU�e� L^QKLOR�N"NtG
b�Q�I
|gN"LcQ�YG
IWP7N"beVXRtP7_UIXb�QrNtG�VWG
Sio�IKf�G��6RtGo�QXPOoeQXGrfebiS�YG
IWP7_{�:G
LObifeLO_eID� � �¡ � Ê�� § � � GMVE� �� ¡ � � ¢ G
IWV�VWQ
TG
I�IXR"S\R�N"LORtQXG�TL�J[G
N"NtGrfeb 	 ����|7G
_���RtQXP7_¶^²\qsIM�

���"!D��� � 30�1O0�561O0 >E* .$ 0��p0�1 # AD0 * 0 ;
	H( �

F+L�SiP�feRty�JML^VXRtP7_cfeb �pÂX��Ò4°`Q�YGMo:P7_ef~TL�N"L�_`YG
J[G
I�IXRtVgYGKf�G`Q6YG
febeRtQ�G`N"L�a6beLO_�VXR"VgYGpfeG`S\L^VXRvTGMQ�Gr�6b�G`o�L^Q�NtG
I
o�L^QXVXR"JMbeNtG
I
|^S{LOR"IDLObeIXI�R+TL�J[G
N"NtGpf'u�YGMVWG
_efeQXGKNtGpJ�deLOSio{S\L^]7_`YGMVXR�agb�G�feLO_eI�N"L�Q�YGM]7R"P7_{IXRtVXb`YGMGKG
_�VWQXG�NtGrÑ�À�F��
GMV�	 	���À�_�G��:GMVM|'G
_¼G
_eNtGM�^LO_�V�NtGc��N"R"_�feL^]OG�S\L^]7_`YGMVXR�agb�GiIXR"VXb�YGcG
_BL��¦LON�feb �KÂW��Ò³°^|�P7_¼PO�eVXR"G
_�V�feLO_eI
J[GMVWVWG�Q6YGM]7RtP7_~be_UJ�deLOSio~S\L^]7_`YGMVXR"a6b�G�f'ukG
_g��RtQXP7_~Ô^²iS 	����`G�J�deLOSio�S\L^]7_`YGMVXR�agb�G�o:GMQ�S\GMV�fHuwLOS}YG
N"RtPOQXGMQ
N"G�_eR"�OG
LOb °�feb�IW�6IXV[TG
S\GZfeG%f`YG
JMNtG
_eJ�d�G
SiG
_gV o�beR"I�agb'ukP7_�o�G
beV�LONtPOQ�I@YGM�^LON"b�GMQiNvuwR"Sio�beN"IXRtP7_¼VWQ�LO_�IW�OGMQ�IWG
feG
Iro�L^QXVXR"JMb�NtG
IrJ�deL^Q�]nYGMG
I
�

F+LiQ�YG
feb�J[VXRtP7_~f�G�N"Lia6beLO_gVXRtVgYG�f�G�S{L^VXRÁTGMQXG�G
IWVKPO�eVWG
_gbeG�G
_�º
� G
_eNtGM�^LO_gVEN"L�qsG
_:�GMVWQXG�f'ukG
_�VWQ�YGMG�feb �pÂX��Ò °pGMVEG
_%NtGpQ�LOJMJ[POQ�feLO_�V�feRtQ�G
J[VWG
SiG
_�V`LOb{feR�IWo:P7IXRtVXRtq�J[P7_gVWG[x
_eLO_gVpNtG�Ñ�ÀEF���|

� G
_�J�deLO_�]OG
LO_gVrNtG
I`S\L^VgYGMQ�R"LOb��%feP7_�V`IWP7_�V`qÁLORtVXI�N"G
I�S\R"QXP7RtQ�IM�7F+G	�KÂW��Ò/°�Q�YGMPOoeVXR"S{R"IgYG�J[P7S\o�POQ�VWG�be_
�WG
b¼feG�S{RtQXP7RtQ�I�IWo�d`YGMQ�R"agbeG
I�a6beR f`YGM��RtG\NtG
I�o�d�POVWP7_�I���d�GMQXG
_�¹OP����OGMQ�I�be_BIWG
J[P7_ef%�WG
b�f�GiS\RtQXP7RtQ�I
o�N"L^VXI�¾sye]7b�Q�G�´6�µjOÔ7¿��eFHG
I�S\R"QXP7RtQ�IEo�N"L^VXI`IWP7_�V�o�N�LOJ�YG
I�d�POQ�I`feG�NvuwLOJMJ[GMoeVXLO_�J[G�]7NtPO��LONtG�feb�f�YGMVWG
J[VWG
b�Q
�
��G
b��}POo�VXRtP7_eIif�P7_e_eG
_�V\IXL^VXR�IWqsLOJ[VXR"P7_'��F+LBoeQXG
S{RÁTGMQXGUG
Sio�NtP7R"G�be_eGZJ[P7b�J�d�G�feGUjBS{S f�GUye�eQXG
I
f�G�JML^QX�:P7_�GO|�be_�G�J[P7beJ�d�G�fHuwLON"beS\R"_�R"beS GMV�be_�G�J[P7b�J�d�G�oeQXPOVWG
J[VWQ�R"J[G�G
_¼¸�R � � P7b�G
_~Ò�q.� � |eo:P7b�Q
L^VWVWG
R"_efeQXG�be_eG\YGMo�LOR"I�IWG
b�Q f�G`²��w²�°O°�� � �^F+L�IWG
J[P7_�f�G�G
S\o�NtP7RtG`be_�G�J[P7b�J�d�Gpf�G�´�S\S feG`�`GMQX��N"N"R"b�SU|
be_�G�J[P7beJ�deGZfeG�²��µ´¼S\S f�G��OGMQXQXGZIXb�Q�NtG
agbeG
NEf�GZNvuwLON"beS{R"_eR"beS½G
IXVcf`YGMo:P7I6YGO|�GMVibe_�G�J[P7beJ�d�GUf�G
oeQXPOVWG
J[VXR"P7_'|�o:P7b�QpL^VWVWG
R"_ef�Q�G�be_�GBYGMo�LOR"I�IWG
b�Qpf�G�²��w²O²7»� � |

� G
_Uo�N�L	/JMLO_�VpNtG
IKIXb�oeo:POQXVXIrf�G
IKS\RtQXP7RtQ�I�G
_�f�G
d�POQ�IpfeG�NvuwLOJMJ[GMoeVXLO_eJ[GO�



��� ��� ���
	������ ���������������

250 mrad

Track

Beam pipe

Photon
 Detectors

Aerogel

VELO exit window

Spherical
Mirror

Plane
Mirror

C4F10

 0	    100   200         z  (cm)

���Y�P�'´6�µjOÔZ�a����,�� �W498"���1MA<YHZ<@$98"�N



��� ������������Á�¬���Á���M��������r=�����	S������� �M�� � �

12
0.

8

1 5 . 1 5

11
7.

1

1 4 3 . 7

7.
7

���Y�P��´6�µj �Z� �!�B" ��4S��>BAbJ3 #" �["K cJ�$7AbJaA<��> � � F "�L71M f<=gD<AbJ�>BA� #JT$%A4�� g�A�54�" "%>W1!J �P8"7$Z"�AQ"D> g�J�1MAC"D�54�$%N

F+G{VXL^��N"G
LOb}´6�µ´�J[P7Sio�L^QXG{N"G{_�P7S��eQXG{f�G�NtP7_�]7b�G
beQ�I�f�G\Q�LOfeR"L^VXRtP7_�fD�b�LOb �KÂW�rÒ °{feLO_eI�FnÒ����@JMN"LOI¬x
I�R"agbeG�GMVKL^oeQ
TG
I�Q6YGMPOoeVXR"S\R"I�L^VXRtP7_'�O��_~J[P7_�IWVXL^VWG�a6b�G�J[G�_eP7S��eQ�G�G
IWVpoeQXG
I�agb�G�f�Rt�6R�IgYG�o�L^QKf�G
b��:� ��P7beIpG
_
f`YG
f�beR"IWP7_eI`a6b�G�N"L�S\P7RtVXR�YG�feG�N�L�Q�YG
feb�J[VXRtP7_Zf�G�N�L�a6beLO_gVXRtVgYG�f�G�S{L^VXRÁTGMQXG�G
IWV�feb�G\TLcN�L�Q�YGMPOoeVXR�S\R"IXL^VXRtP7_Zfeb
�KÂW�rÒ °^�

F+L\o�Q6YG
IWG
_eJ[G�fHuwbe_~J�d�LOSio¼S{L^]7_�YGMVXR"agbeG�feLO_eI�NtG��pÂX��Ò °�Q�G
_ef~_`YG
J[G
IXIXLOR"QXG
I�NtG
IpSiP�feRty�JML^VXR"P7_eIpIXbeRtx
�^LO_gVWG
Ic¾sye]7beQXG�´6�µjOÔ7¿�º

�8NtG�qsP7_eJ[VXRtP7_e_eG
SiG
_�VHfeG
I+f`YGMVWG
J[VWG
b�Q�I?f�G�o�dePOVWP7_eIn��d�GMQ�G
_�¹OP���G
IWV?LONtVgYGMQ6YG�o�L^QnNtGDJ�deLOS\o�S\L^]7_`YGMVXR"a6b�GO�
�?P7b�Qpo:P7b��OP7RtQrNtG
IpoeQXPOVgYGM]OGMQ�o�L^QKf�G
Ir�:P7beJMN"R"GMQ�I�fHuwLOJMRtGMQKIXLO_eIpo�GMQ�VXb�QX�:GMQrNtG�J�deLOS\o�_eR'LOb�]7SiG
_gVWGMQ
N"Lia6beLO_gVXRtVgYG�f�G�S\L^VXRvTGMQXGO|�J[G
IKf`YGMVWG
J[VWG
b�Q�I�IWP7_gVpo�N�LOJ�YG
I�d�POQ�IpfeG�NvuwLOJMJ[GMoeVXLO_eJ[GO|

�8NtG
I`�:P7beJMN"RtGMQ�IEf'uwLOJMRtGMQro:GMQXVXbeQX�:G
_�V`NtG�J�deLOSio+|�I�R�P7_ZNtG
I�o�N"LOJ[GiTLiN)uwd�POQ�Rt�MP7_gVXLONtGO�+��_�o�N"LOJ[G�LOR"_eIXR�NtG
I
f`YGMVWG
J[VWG
b�Q�I�f�G�o�dePOVWP7_eIpLOb�x�f�G
I�IXbeI�GMVpG
_�f�G
IXIWP7beIrf�bUqsLOR�IXJ[G
LOb@¾[ª¬Ñ�GMQXVXR"JMLON��pÂX��Ò��¿��
�KP7beI�oeQ�YG
IWG
_gVWGMQXP7_eIcG
_ ´6�k±�� ��N"L~oeQ�P6J�YG
feb�Q�G{f'uwR"f�G
_gVXRty�JML^VXR"P7_@f�G
I�o�L^QXVXR"JMb�NtG
I�J�d�L^QX]nYGMG
IM�DÃK�OG
J�be_�G

Q�G
J[P7_eIWVWQ�beJ[VXR"P7_Uo�N"beI�Q�YG
LON�R"IWVWGO|�NtG
Ipo�GMQ�q�POQ�S{LO_eJ[G
IrIWP7_gVpoeQXP�J�d�G
IKf�G�J[G
N"NtG
Iro�Q6YG
IWG
_�V6YGMG
I�feLO_eIKNtG 	 �����

	 ��� Q�YGMPOoeVXR"S{R"IgYG
��G
_'�GMVWQXG�f'ukG
_gVWQ6YGMG ²��w²O²�° ²
ÃUYGMQXPO]OG
N ²��w²7´O´ ²��w²7´O´
�KLOfeR�L^VWG
b�Qp]7L^�MG
b�� ²��w²7j¦± ²��w²7jOÔ
��R"QXP7RtQ�IrIWo�d�YGMQ�R"a6b�G
I ²��w²^±�Ô ²��w²�°O°Z¾]�`����L^QX�:P7_�G�¿��e²��w²O²7»¼¾Á�`G�¿
¸�b�oeo:POQXV�f�G
IpS{RtQXP7RtQ�I ²��w²7´^² ²��w²
��G
_'�GMVWQXG�f�G�IWPOQXVXR"G ²��w²O²7Ô ²��w²O²7Ô
	+POVXLON`¾ � � ¿ ²��"°[±7² ²��w² �^Ô¼¾]�`����L^QX�:P7_�G�¿��e²��w² �^´¼¾Á�`G�¿


��� �O´6�µ´�� ,���H 1!J�4SJ�< $D��> ���Z>e��H�^%4�" �'"  c�3>[:3�B"%�!4�$��'"�4SJa��<=J3A<=��>R� �� J3��� ��,�� ���aJ�> $�/ �W,]^ g� cJ�$�$�<=UD�B"
"�A�J71e4 V"%$X498"���1MA<YH_< $DJ3A<=��>?F "%> �Q8"DAbJ�<Y Y cJ�>eAP 6"7$K�3< � 8"D4S"D>BAY$Zg���H 1!��$%J3>BAY$%N



��� ��� ���
	������ ���������������

��P�f�G�f�G�f`YG
IXR�_�V6YGM]OQ�L^VXRtP7_ ÀE�{JMLOJMRtVgYG�Ë
� � �¡£¢ ¤ ¢ ¥ ÔO´
��� �¡ � Ê���¾sG ¤ G ¥ ¿ §�� ÔO»
� �  ¡ � Ê���¾ � ¤ � ¥ ¿ §�� ¶O¶
� �� ¡ � ¤� § ¥ ÔO´
� �  ¡ ��§ � � ±�´


��� ��´6�k±I� + � g�JagD<A?8"7$ ��� > < ��";J�� � �3� $���$7A V"DHT" �'" � 8"�gD 6"%>egD`!"%H�"%>eAR498" 1MA<YHZ<@$98"%F J�1a1e h<=UD�&8"�" J��aL
8" �P8"D>M"%H�"%>eAY$�4S";g;��>?$%A4��!<AY$ 1!J34X 6"7$KJ�>eJ3 ��$D"%$Zg;�3H 1M V"�AC"7$�`5�34;$��� h<c:a>M"7F "DA.1!J�$;$DJ�>BAQ 6"X> < �3"�J�� �3N

���"!D�"! �� 2�1 .0 - 0 .$8-z>D(n; 2
FHG�IX�6IWVMTG
SiG\TL�Scb�P7_eIEG
IWV�IXR�S\R"N"LORtQ�G`LOb%JMLOI�JMN"LOI�IXR"a6b�GO� �KP7b�IEL
�OP7_�I`IXG
beNtG
SiG
_gVEfeR"S{R"_gb`YGpN�L�agbeLO_gVXRtV6YG

feGpS\L^VXRÁTGMQXGpf�GrN"L�IWVXL^VXRtP7_ �@°ra6beR6G
IWVDf�GM�^LO_�VDN"G
I�JMLONtPOQ�R"SUTGMVWQXG
I
�6�`G
JMR�IMukG
IWV�qÁLORtV G
_�Q�LOSiG
_�LO_�VDNtGr_�P7S��eQXG
feG�]7L^o�I�f�G�±~TL�j6� ��P7beI�L
�OP7_eIrSiP7_gVWQ�YG�a6b�G�J[GMVWVWG�VWQ�LO_�IWq�POQ�S\L^VXRtP7_Z_'uwL �:G
J[VWG�o�LOI`N"G
I�o:GMQXqsPOQ�S\LO_�J[G
I�feb
IX�6IWVMTG
SiG�f�G�f�YG
JMNtG
_eJ�deG
SiG
_�V�TLiScb�P7_eI
|gVXLO_gVKa6b�G�N)ukGM�{JMLOJMRtVgYG�o�L^Qr]7L^oUQXG
IXVWG�IXb�o�YGMQ�RtG
beQXGiTL 0 »^²\Ë½hk´O¶�m)�
� L^Q~LOR"N�NtG
b�Q�IM|�NtG
Ic�K�`�³P7_gV YGMVgYG@QXG
Sio�N"LOJ�YGMG
IZo�L^QUf�G
I ���8����|rJ[G�agbeR�_'uwL �:G
J[VWG�o�LOIZ_�P7_8o�N"b�I{NtG
I
o:GMQXqsPOQ�S\LO_�J[G
I�feb�IW��IWV[TG
SiG¼TLUScb�P7_eI\hk´OÔ�m)�+À�_�y�_'|:N"L�VWG
J�de_eP7NtPO]7RtG\o:P7b�Q�N"L�o�L^QXVXR"G�R�_�VWGMQ�_eG�feG �}°\_'uwL
o�LOI@YGMV6YG�f`YGMy�_eRtVXRt�OG
SiG
_gViJ�d�P7R�IXRtGO� ��G
b��}POoeVXR"P7_eI�IWP7_�V�G
_g�6R�IXL^]nYGMG
IMºEf�G
I�J�d�LOS��eQ�G
I�TLBy�N"IcIWo`YG
JMR"LONtG
I�P7b
feG
IKVWQ�R"o�NtG[x�Ð�À ���
��LO_eI�N"L\I�R"S�b�N"L^VXRtP7_~a6b�G�_eP7beIKb�VXR�N"R"IWP7_eI
|�N�L\o�L^QXVXR"G�R"_gVWGMQ�_�G�f�G �@°�G
IWV�G
agbeR"o`YGMG�f�G
I
SU�G
S\G
I ���8��� TL{j�]7L^o�IpagbeG�J[G
N"NtG
Irb�VXR�N"R"I6YGMG
IpfeLO_�IpNtG�QXG
IWVWG�feG�J[GMVWVWG�IWVXL^VXR"P7_'�

���"!D��� �� 2�1 .0 - 0 C 0 C 30�5 & 0 ; 5gAD0 - 0 ; 1

FHG
ID]OQ�LO_ef�G
IDN"R"]7_�G
I�feb\IW��IWVMTG
SiG�f�Gpf�YG
JMNtG
_eJ�d�G
SiG
_gV�feLO_eIENtGpJMLOf�QXGpQ�YGMPOo�VXR"S\R"I6YGKIXP7_�VEN"G
IDSZ�G
SiG
I`agb�G
f�LO_eIpNtG�JMLOf�Q�G�JMN"LOIXIXR�agb�GO���?P7b�QKb�_�G�f�G
IXJ[Q�R"oeVXRtP7_ZJ[P7Sio�NvTGMVWGO|��OP7RtQchk´ ��m)�
�KP7beI�_�P7beI�L^QXQM�GMVWP7_eI�R"JMRHbe_eR�agb�G
S\G
_�VpIXbeQKNtG�_eR"�OG
LOb�°�a6beRHL\J[P7_�_gb�NtG�o�N"b�Irf�G�SiP�feRty�JML^VXR"P7_eIM��ÀE_

G��:GMVM|nf�LO_eI�NtG\JMLOf�Q�G{feb�f`YGMVWG
J[VWG
b�QcQ�YGMPOoeVXR"S{R"IgYGO|nNtG\J�deLOSio@S{L^]7_�YGMVXR"agbeG{G
_gVWQXG{NtGio:P7R"_gV�f'uwR"_gVWGMQ�LOJ[VXRtP7_
GMV�N"L~IXVXL^VXRtP7_ 	 	 G
IWVcIXb��{IXLO_gV�o:P7b�Q�QXG
J[P7_eIWVWQ�b�RtQXG{NvuwR�Sio�beN"I�RtP7_�VWQ�LO_eIW�OGMQ�IWGZf�G
I�o�L^QXVXR"JMbeN"G
I�L
�OG
JZbe_�G
GMQ�QXG
b�Q\QXG
N�L^VXRt�OG�LON"N�LO_�V\f�G¼j^²8TL�±7²�Ë��`�`G
N"L�o�GMQ�SiGMV{f�G�I6YG
N"G
J[VXRtP7_e_�GMQ�feLO_eI\J�deLOagbeG4YGM�DYG
_eG
SiG
_�VZNtG
I
feG
b��cVWQ�LOJ[G
I�f�GKo�N"beI�deLObeVWGpR"Sio�beN�IXRtP7_cVWQ�LO_eIW�OGMQ�IWGO|7GMVEf�G�J[P7_eIWVWQ�beR"QXGpbe_�GpJ[P7b�o�b�QXG�TL�f�G
b���feR�SiG
_eIXRtP7_�IM|
VWQ
TG
I�feR�IXJ[Q�R"S\R�_eLO_�VWG���R"IcTL{�6R�IKf�G
IUYGM�DYG
_�G
SiG
_gVXI�_�GcJ[P7_�VWG
_eLO_gV�o�LOIKfeG�deLOf�Q�P7_eIr�:G
LOb��:�:�`GMVWVWGcJ[P7b�o�b�QXG
G
IXV�f`YGMy�_eRtG�feLO_eI`NtG�o�N"LO_¼¾ÁN�_�¾Á��	�°�¿ ' N"_�¾v��	Kj7¿��XN�_�¾ÁÂ���¸:°�¿ ' N"_�¾sÂ¬�`¸ej7¿W¿�|6PHTbZ��	�°^|6��	Kj6|�Â���¸:°pGMV�Â¬�`¸�jIXP7_�V�QXG
IWo:G
J[VXRt�OG
SiG
_gV�NtG
I�R�Sio�beN"I�RtP7_eI`VWQ�LO_eIW�OGMQ�IWG
I�GMV�NtG
I�IXRt]7_�Rty�JMLO_eJ[G
I�f�G
IKo�L^Q�LOSZTGMVWQXG
I�f'uwR"Sio�LOJ[VKo�L^Q
Q�L^oeo:POQXVKLOb~�OGMQ�VWG[��oeQ�R"S{LORtQXG�f�G
I�f�G
b��ZVWQ�LOJ[G
I�f�G�o�N"b�Irq�POQ�VWG�R"Sio�beN"IXRtP7_�VWQ�LO_�IW�OGMQ�IWGO����LO_�I�be_�IWG
J[P7_ef
VWG
S\o�IM|`P7_ J�d�GMQ�J�deG TL�LOIXIWP�JMRtGMQZNtG
I{VWQ�LOJ[G
I%Q�G
J[P7_eIWVWQ�beR"VWG
I%L��OG
J¼N"G
I{PO���WGMVXI%VWQXP7b��DYG
IULOb8_eRt�OG
LOb ��YGMQXP�|
J[P7S{SiG�f�G
I`feR"Scb�P7_eI
|7f�G
I�YG
NtG
J[VWQXP7_�I�P7b%f�G
IDo�d�POVWP7_eIEfeG�deLOb�VWGUYG
_�GMQX]7RtG�VWQ�LO_eIW�OGMQ�IXGO�gFDukG[��o�NtP7R"VXL^VXRtP7_{f�G
J[G
I�PO���¬GMVXI�o�GMQ�SiGMV�f'uwL^oeo�N"R�agb�GMQ�be_�GiJ[P7b�o�beQXGiSiP7R"_eI�I6YGM��TGMQ�G%IXb�Q�NtG
I��^L^Q�R"L^��NtG
I�f�YG
J[Q�RtVWG
I�JMR�x�feG
IXIXbeIM|:GMV
LOS�YG
N�RtPOQXG�NtG
Ipo�GMQ�q�POQ�S{LO_eJ[G
Ipf�G�I6YG
NtG
J[VXR"P7_�f�G
I�JMLO_eLOb��USiGMVWVXLO_�V�G
_��WG
b~f�G
I � Ê�� ¡ �!� |�feG
Ip� ¡ § ¨ ©P7b�f�G
I � Ê�� ¡ GMGchk´ ��m)��FHG�VXL^��NtG
LOb%´6�k±coeQ�YG
IWG
_gVWG�NtG
IEo:GMQXqsPOQ�S\LO_�J[G
IEfeb\IX�6IWVMTG
SiG�f�G�f�YG
JMNtG
_eJ�deG
SiG
_�Vrf�G
_�Rt�OG
LOb�°^�
�KP7beI�J[P7_eIWVXL^VWP7_eI�be_�G�LOS�YG
N"R"POQ�L^VXRtP7_~IWG
_�IXRt��NtG�G
_~J[P7S\o�L^Q�LO_gVKL
�OG
JcNtG
IrQ�YG
IXb�NtVXL^VXIKfebZVXL^��NtG
LOb�´6�µj6�

���"!D�#" � 0�5 (+; 2�1 *�> 561 ,)(+; C 0�2~1 *7$ 5�0�2~5�A $:*79 30e0�2
FHG
I�R"_�qsPOQ�S\L^VXRtP7_�I���P7_�VWG[x���L^Q�NtPc_eG�IWP7_gV`o�N"beI�b�VXR"N"R"I6YGMG
IEo:P7b�QEQXGM]OQ�P7b�o:GMQ`NtG
I�o:P7R"_gVXIEf�G�SiG
IXb�Q�G�febeI

TLBbe_eG%SU�G
SiGUo�L^Q�VXR"JMbeNtGO�?F+L¼Q6YGMPOoeVXR"S\R�IXL^VXRtP7_�feb}f`YGMVWG
J[VWG
beQBTL4YGMVgYG�LOJMJ[P7Sio�L^]7_`YGMG�f�GZNvuwR"_gVgYGM]OQ�L^VXRtP7_ f�G



��� ������������Á�¬���Á���M��������r=�����	S������� �M�� ���

o�N"beIXRtG
beQ�IrS}YGMVXd�P�f�G
I�feG�QXG
J[P7_e_�LOR"IXIXLO_eJ[G�f�G�qsPOQ�SiG�Q�YG
LON�R"IXLO_gV�J[G�V��6o�Gcf�G�V��LOJ�d�G
IM�'FDuwbe_eG�P7b�NvuwLObeVWQXG�f�G
J[G
I�S�YGMVXd�P�f�G
I�G
IWV�beVXR"N"R"I6YGMGKI�beRt�^LO_�VEN"G%ª¬V��6o:G
�feGKN"L�VWQ�LOJ[GO|6a6beR�G
IWV�f`YGMy�_eReo�L^Q`N"G
IEIWP7beIWx�f�YGMVWG
J[VWG
b�Q�I�feLO_eI
N"G
IXagbeG
N"IrN"L�o�L^QXVXR�JMbeNtG�LiP�JMJMLOIXRtP7_e_`YG�b�_Uo:P7R"_�Vrf�G�S\G
IXb�QXGO�
��_~feR"IXVXR"_�]7b�G�¶�V��6o:G
Ipf�G�VWQ�LOJ[G
IHº
�8NtG
I�ª¬VWQ�LOJ[G
I�NtP7_�]7beG
IX�|�P7_gV�f�G
IKo:P7R"_gVXIKfeGcSiG
I�b�QXG�f�LO_eI�N"G�Ñ�ÀEF�� GMV�feLO_eI�NtG
I�IXVXL^VXRtP7_eI 	�°�x 	K´6�
�`G�V=�go:G�f�G�VWQ�LOJ[G
IpG
IWVKN"G�o�N"beI�R"Sio:POQXVXLO_gVpJ[P7_eJ[GMQ�_�LO_�VKN"G
Ipf�YG
IXR"_gVgYGM]OQ�L^VXRtP7_eI�f�G�S�YG
IWP7_eIK�:G
LOb�� �

�8NtG
I�VWQ�LOJ[G
I�ª¬Ñ 	 	p�|Hagb�RnP7_gV�f�G
I�o:P7R"_gVXI�f�GiSiG
IXbeQXG\be_eR"a6b�G
SiG
_gV�feLO_eI�NtG�Ñ�ÀEF�� GMV�N"LUIWVXL^VXRtP7_
	 	��¦ÀEN"N"G
InIWP7_gV�G
_c]nYG
_�YGMQ�LONef�G�qÁLORt��NtG`R"Sio�beN�IXRtP7_'|MGMV�IWP7_gV VWQXPOoif�YGM�6R�YGMG
I�o�L^Q N"G`J�deLOSio\S\L^]7_`YGMVXR"a6b�G
o:P7b�Q�L^VWVWG
R"_ef�QXG�NtG
IrIWVXL^VXR"P7_eI 	���ÀEN"NtG
IH�WP7b�G
_�Vrbe_�Q¦�P7N"G�S{R"_�G
b�Q`feLO_eI�NvuwLOb�]7SiG
_gVXL^VXRtP7_UfebZ_�P7S��eQXG
f�G�f`YG
I�R"_�V6YGM]OQ�L^VXR"P7_eI�� �  ¡ ��§ � � QXG
J[P7_�IWVWQ�beRtVWG
I�JML^Q�N�L\Q�YG
IWP7N"beVXRtP7_�IXbeQKNtG
b�Q�R"Sio�beN�IXRtP7_�G
IWVKqÁLORt��N"GO�ÀEN�NtG
I�IWP7_gV�o�L^QiJ[P7_�VWQ�G~R"Sio:POQXVXLO_gVWG
I�o:P7b�Q�LO_eLONt��IWGMQiNtG
I�SiG
IXb�Q�G
I�qÁLORtVWG
I�feLO_eI�NtG �pÂX��Ò °^|�JML^Q
G
N"NtG
IrN"G�VWQ�L
�OGMQ�IXG
_�V�GMVKIWP7_gVKIXbeIXJ[GMo�VXRt��NtG
Irf'uk��oeQXP�febeR"QXG�f�G
IKLO_e_�G
LOb�����d�GMQ�G
_�¹OP�� �

�8NtG
I�VWQ�LOJ[G
I�ª 	 	 	K�|DagbeR�P7_gV%feG
Iio:P7R"_�VXIifeG~SiG
IXb�QXG~IXG
beNtG
SiG
_gV\feLO_eI\N�L�IWVXL^VXRtP7_ 	 	 GMV{feLO_eI
NtG
I�IWVXL^VXRtP7_eI�	�°�x 	K´6�'ÀEN"NtG
I�IWP7_gV�R"Sio:POQXVXLO_gVWG
I�o:P7b�Q�N"L%QXG
J[P7_eIWVWQ�beJ[VXRtP7_Bf�G
I § � � � ��LO_eI�N"GcJMLOI�f�G� �  ¡ ��§ � � |?G
_���RtQXP7_ jO¶BË f�G
I�f`YG
IXR�_�V6YGM]OQ�L^VXRtP7_�Iif�G § � � R"_�VWGMQ��6RtG
_�_�G
_�VcfeLO_eI�NvuwLOJMJ[GMoeVXLO_eJ[G~febÑ�ÀEF���|eJ[P7_�VWQXGc¶^²%ËÕG
_�feG
d�POQ�IrS\LOR"IKL
�^LO_�V�N"LiIWVXL^VXRtP7_ 	 	 �

�8NtG
I�ª¬VWQ�LOJ[G
I�f�G{Ñ�ÀEF���~a6beRDP7_gV�f�G
I�o:P7R"_gVXI�f�G%S\G
IXb�QXG{b�_eR"a6b�G
SiG
_gV�feLO_eI�NtG\Ñ�ÀEF���|+GMV�IXP7_�V
b�VXR"N�R"IgYGMG
I�o:P7b�QpN"L�QXG
J[P7_eIXVWQ�beJ[VXRtP7_~f�bZ�OGMQXVWG[�~oeQ�R"S{LORtQXG%�

�8NtG
I¼ª¬VWQ�LOJ[G
I 	p�P7_�V�f�G
I�o:P7R"_�VXIcf�GZSiG
IXb�Q�G%be_eR�agb�G
S\G
_�V�f�LO_eI�N"G
I�IWVXL^VXR"P7_eI 	�°BTL 	K´6|?GMVcIXP7_�V
b�VXR"N"G
I�o:P7b�QpR�_�VWGMQXo�Q6YGMVWGMQ�NtG
IpS\G
IXb�QXG
Ipf�LO_eIrNtG��pÂX��Ò j6�

F+L�IXVWQ�L^VgYGM]7RtGZo�P7beQ�N"L~Q�G
J�d�GMQ�J�d�GZf�G
I�VWQ�LOJ[G
IcG
IWVcN"L~IXb�Rt�¦LO_gVWGO����_@J[P7S\SiG
_�J[G%o�L^Q�QXG
J�deGMQ�J�d�GMQ�NtG
I
VWQ�LOJ[G
I�NtP7_e]7b�G
IM����G
b���S}YGMVXd�P�f�G
I�IXP7_�V�G
S\o�NtP��DYGMG
I�o:P7b�Q�J[G
N�L��nF+L~oeQ�R"_eJMR"o�LONtGO|:L^oeo:G
N�YGMG@ª¬VWQ�L��WG
J[VWPO]OQ�L¦x
o�deRtGp�OGMQ�I�NvuwL��¦LO_gVX�|�G
IWV`��LOIgYGMG�IXb�Q�N"L�QXG
J[P7_�IWVWQ�beJ[VXRtP7_�f'uwbe_eG{ª¬VWQ�LOJ[G�f�GKÑ�ÀEF����|�agbeR�G
IWV�LOIXIWP�JMR�YGMG\TLcf�G
I
o:P7R"_gVXIpf�G�S\G
IXb�QXG
IrfeLO_�IpNtG
IpIWVXL^VXR"P7_eI 	�°�x 	K´6��FHPOQ�I�agb�G�N)uwL^oeo�N"R"JML^VXR"P7_�feG�J[GMVWVWG�S�YGMVXd�P�f�G�G
IXVpLOJ�d�GM�DYGMGO|
N�L�IWG
J[P7_�f�G�S�YGMVXdeP6f�G�f�G�QXG
J�d�GMQ�J�deG�feG�VWQ�LOJ[G
IrN"P7_�]7b�G
I�G
IWVrL^oeo�N"R"a6b�G�YGMGO�gÀ�N"NtG�J[P7S\SiG
_eJ[G�o�L^QrN"L�QXG
J[P7_eI¬x
VWQ�beJ[VXRtP7_Uf�GUª¬VWQ�LOJ[G
I 	p�|�feLO_eIrNtG
I�IWVXL^VXRtP7_�I 	�°�x 	K´6|nTLco�L^QXVXR"Q�feG
I�o�P7R�_�VXI�f�G�SiG
IXbeQXG�agbeR:_'ukP7_gVro�LOI%YGMVgYG
IXG
NtG
J[VXRtP7_e_`YG
I�o�L^Q�N�L{oeQ�G
S\RÁTGMQXGiS}YGMVXd�P�f�GO�'ÀE_eIXb�RtVWGO|�G
N�NtG�G[��VWQ�L^o:P7NtGiJ[G
I�IWGM]7SiG
_gVXI��OGMQ�I�N"G�Ñ�ÀEF�� o:P7b�Q
N"G
IiLOIXIWP�JMRtGMQiL
�OG
J~f�G
I�ª¬VWQ�LOJ[G
I\f�GZÑ�À�F���BR"_6b�VXR"N�R"IgYGMG
I�o�L^Q�N�L¼S�YGMVXdeP6f�GZoeQ�YG
J�YG
f�G
_gVWGO����GMVWVWG~IWG
J[P7_ef�G
S�YGMVXdeP6f�GO|'L^oeo:G
N�YGMGBªWS\L^VXJ�d�R"_�]7�|'LOb�]7SiG
_gVWGif�G�¶ZË NtG�_eP7S��eQ�G�f�GcVWQ�LOJ[G
I�NtP7_�]7beG
IKQXG
J[P7_�IWVWQ�beRtVWG
I�o�L^Q
Q�L^oeo:POQXVrTL�N�L�VWQ�L��¬G
J[VWPO]OQ�L^o�deRtGr�OGMQ�IDN)uwL
�^LO_�VM�7FnL�QXG
J�d�GMQ�J�d�Gpf�G
I VWQ�LOJ[G
IENtP7_�]7beG
InG��:G
J[VXb`YGMGO|6P7_iJ[P7S\SiG
_eJ[G
N�L�Q�G
J�d�GMQ�J�d�Gpf�G�VWQ�LOJ[G
I�Ñ 	 	�|Oa6beR6G[�6o�NtP7RtVWG
_gV N"G
I�ª¬VWQ�LOJ[G
IEf�G�Ñ�ÀEF����_eP7_�G
_�J[POQXGpb�VXR"N"R�IgYGMG
IM|�G
_�G
_iJ�d�GMQWx
J�deLO_gV�b�_�G�J[P7_gVXR"_gb�L^VXRtP7_BfeLO_eIKN�L{IWVXL^VXRtP7_ 	 	���ÀE_�y�_'|�NvuwLONt]OPOQ�RtVXdeSiGcIWG�VWGMQ�S{R"_�G�o�L^Q�N"L{QXG
J�deGMQ�J�d�G�f�G
I
VWQ�LOJ[G
Iiª 	 	 	pZTL�o�L^Q�VXRtQ`feG
I�IWGM]7S\G
_�VXI 	 GMV`feG
I�o:P7R"_gVXIEfeG�SiG
I�b�QXG�feG 	 	8_�P7_%G
_eJ[POQXG�G[�6o�N"P7RtVgYG
IM����_�G
qsP7R"Ipa6b�G�NtG
Ipo�P7R�_�VXIpfeG�SiG
IXb�QXG�f�beI�TL\N"LiSU�G
S\G�VWQ�LOJ[G�IXP7_�VpQ�GM]OQXP7b�o�YG
IM|�NtG
Iro�L^Q�LOSUTGMVWQ�G
I�f�G�J[GMVWVWGcVWQ�LOJ[G
IXP7_�V�L��XbeIWV6YG
I�G
_Bb�VXR"N�R"IXLO_gV�be_¼y�NtVWQ�Gcf�G § LON"S{LO_'����_�G�oeQ�YG
IWG
_gVXL^VXRtP7_�o�N"beI�f�YGMVXLOR"N"N�YGMG\f�G
I�S�YGMVXd�P�f�G
I�f�GQ�G
J[P7_e_eLOR"IXI�LO_eJ[GiGMV�f�G�QXG
J[P7_eIWVWQ�beJ[VXRtP7_�f�G
I�VWQ�LOJ[G
I�G
IWV�f�P7_e_`YGMG\feLO_�I�hkjO´�m)�nFHGiVXL^��NtG
LOb�´6�µ¶�Q�YG
I�beSiG\NtG
I
o:GMQXqsPOQ�S\LO_�J[G
Ipf�G�J[G
IKS�YGMVXdeP6f�G
I
�

FHG
I�YGMVXbef�G
I�Q6YG
LON"R"I6YGMG
IifeLO_eI�NtG%JMLOfeQXG%feb 	p� R"_efeR�agbeLOR"G
_�V�be_}_�P7S���QXG%f�G�f�YG
IXR"_gVgYGM]OQ�L^VXRtP7_eIi���� ¡
� .� § . I6YG
N"G
J[VXRtP7_e_`YGMG
I�o�L^Q�LO_

� feG�NvukPOQ�feQXG�f�GcÔ^²O²O²��+�`GMVWVWG�YGM�¦LON�beL^VXRtP7_¼IXb�oeo:P7IXLORtVpb�_�G�QXG
J[P7_eIXVWQ�beJ[VXRtP7_
o�L^QXqsLOR"VWG�f�G
I{VWQ�LOJ[G
IM�rFDu�YGM�^LON"beL^VXRtP7_ Q6YG
LON"R"I6YGMGBL
�OG
JBNtG¼f�YGMVWG
J[VWG
b�QUQ6YGMPOoeVXR"S\R�IgYG�hkjO´�m�oeQ6YG
IWG
_gVWGBfeP7_eJ~be_�G
GM�%JMLOJMRtVgYG%f�GcQXG
J[P7_eIWVWQ�beJ[VXRtP7_Bo�N"b�IKqÁLORt��NtGO�H�`GMo:G
_efeLO_gVM|:NtG
I��:P7_e_�G
I�o�GMQ�q�POQ�S{LO_eJ[G
I�f�G
I�oeQXP�J�YG
feb�QXG
I�f�G
Q�G
J[P7_eIWVWQ�beJ[VXR"P7_�f�G
I'VWQ�LOJ[G
Inf�YG
J[Q�RtVWG
InfeLO_eIHJ[GMVWVWG`IWG
J[VXRtP7_�N�R"S\RtVWG
_gV�J[GMVWVWG�R"_�GM�%JMLOJMRtVgYGO�¦�`P7S\SiGDJ[GMVWVWG\YGMVXbef�G
o�QXPOyeVWGpo�L^Q`LOR"N"NtG
beQ�I�f�G
I�oeQ�PO]OQMTG
I`L^o�o�POQ�VgYG
IEo�L^Q�N�L�Q6YGMPOoeVXR"S\R�IXL^VXRtP7_\feb%IW��IWV[TG
SiG�f�G�f�YG
JMNtG
_eJ�deG
SiG
_�VM|6G
N"NtG
I6YG
N"G
J[VXRtP7_e_�G�G
_�y�_�f�G�J[P7Sio�VWG�f�G�N)ukPOQ�f�QXG�¶¦±7²O²·YGM�DYG
_eG
SiG
_�VXI�o�L^Q�LO_'���?P7b�Q�J[G�JMLO_�LONv|�J[P7S\S\G�o:P7b�QKN"L

� 'C,2=C*Q,X=)/R/Q;AE&��VR-S6T;A-�*QEA_9- =CV 75M�V�,���,]1 m-03-KM�-KMON-0?S;>-S*Q?DeQ-03-0*�1 :�*RE ;>=5/�62@�?BN- MRV�62-�MIP#N-S12E&��VQ-S1D=Cf�-�M�-K,2=d_�-0VR6



��� ��� ���
	������ ���������������

	��6o�G�feG�VWQ�LOJ[G ÀD�{JMLOJMRtV6YGiË 	nLOb��Zf�G�VWQ�LOJ[G
IKqÁLO_�V��P7S\G
I�Ë ��o�Ê�o¼Ë
N"P7_�]7b�G l¦±�¾so � ¶{Ð�GMÑ�� � ¿ ´ ²��µ´ �
Ñ 	 	 ��±�¾so � °�Ð�GMÑ�� � ¿ °
¶ °
¶
	 	 	 »^²�¾so � ¶{Ð�GMÑ�� � ¿ �OP7RtQKN�YGM]OG
_�f�G ²��k±�´


��� ��´6�µ¶X�c� 8"7$��!HI8"K�'"7$�1?"D4 �D��47H J3>eg�"%$Z�'"� cJ�4S";g%`!"D4*gD`!" "DAP�'"X cJ�4S";g;��> $7A47�?g�A<�3>��'"7$���< � 8"%4�"%>BAY$XA
��1?"%$
�[" A4*J'g�"7$DN(/ "7$ "
� g;J'gD<A!8"7$ �'"  cJ 4�"�gD`!"%4Sg%`?" �'"%$ A4*J'g�"7$ $%�3>BA g;J� #gD�! �8"�"7$�1!J�4 4*J71a1!��4%AWJ�� >e��H�^D4S"��'"
A4SJag7"7$  cJ3< $�$%J�>BA $�� � $%J�H_H�"%>eA �'"01!��<Y>BAY$��'"_H�"7$7�!4S"��aJ�>?$_ #"%$K$D���5$��S� 8"DAC";g�AC"D�54�$_J'�Q8"�U��?JaAY$ � ����<Y4 � � � �	�3N
/ " AbJ��aL �'"WA4*J'g�"7$ �%J�>eA ���H�"7$�>E) "%$7AG1?J�$(1e498"�g�< $98" �aJ�>?$T 6" g;J�$W�["7$ � � � g�J�4Wg7"7$�A4SJag�"%$T$%��>eA �?A<Y f<@$98"i"7$
"%$;$�"%>BA<b"% Y #"DH�"%>BA91?���!4  cJ24S";g;��> $7A47�?g�A<�3> �["7$ § � � "DA  6"7$ A4*J'g�"7$ �DJ�>BA ���H�"%$Z$D��>BA �%Jag�<@ 6"%H�"D>BA 8"% h<@H_<Y>X8"�"%$
1?J�4( #"%$&g����i1e�!4S"%$(�'"Xg�"�A=AC"&4�"�g;�3>?$7A47� g�A<=��>�"DA]g�"D @ 6"7$&�'"( S) J�>eJ� ��$D"Kg;��H 1e V"DAC"K�aJ�>?$& 6"�g;J�$���� �¡ � Ê�� § � � N

o�N"b�o�L^QXV`f�G
IrJMLO_eLOb��·YGMVXbefeR�YG
IM|eN"G
I�o:GMQXqsPOQ�S\LO_�J[G
IrfebZf�YGMVWG
J[VWG
b�QKQ�YGMPOoeVXR�S\R"I6YG�o:GMQ�SiGMVWVWG
_gVpf�G�QXG
Sio�N"R"Q�NtG
I
PO���¬G
J[VXRtqÁIro�dg��IXR"a6b�G
I�y��EYG
I�TL\Nvu�YGMo:P6a6b�G�feb 	K�n�

���"!D��� ��C 0 ; 1 ,�� 5 $ 1 ,)(n; C 0�2�� $�* 1 , 5 >E& 0�2U5�A $�*�9 30e0�2
FHG
I oeQ�R�_eJMRto:G
IHf�G�N"LpQ�G
J[P7_eIWVWQ�beJ[VXR"P7_�Q�G
IWVWG
_�V ]7NtPO��LONtG
SiG
_gV N"G
InSU�G
SiG
IEagb�G�feLO_eI?NtG�JMLOI�febcf�YGMVWG
J[VWG
b�Q

JMN�LOIXIXR"a6b�GO� ��G~o�N"beI�LOSio�NtG
I\f`YGMVXLOR"N"I
|DLOR"_eIXR�a6b'uwbe_�GZQXG
S\R�IWG}TL%�¬P7beQ\f�G
Iio:GMQXqsPOQ�S\LO_eJ[G
IifeLO_�I\NtGUJMLOf�QXG
Q�YGMPOo�VXR"S\R"I6YG~o:G
b��OG
_gVZ�GMVWQXG�VWQ�P7b��DYG
I%feLO_eI~hkjO´�m)�EF+GUo�P7R�_�ViR"Sio:POQXVXLO_gV�G
IWV{a6b�G~NtG
I�o:GMQXqsPOQ�S\LO_eJ[G
IiIXP7_�V
o�QXP6J�d�G
I�f�G�J[G
N"N"G
I{feb JMLOf�QXG�JMN�LOIXIXR"a6b�GO|ES\LON"]OQ6YG¼N"L@_�P7b��OG
N"NtG�J[P7_eJ[GMoeVXRtP7_8feb �KÂW�rÒ °^|�N"L}J[P7b�QX��b�Q�G
feG
I�VWQ�LOJ[G
I�feb�G\LOb}J�deLOS\o�S\L^]7_`YGMVXR�agb�G�R"_gVWQXP6f�beRtV�feLO_eI�N"G �pÂX��Ò½°^|+GMVcNtG
I�GMQXQ�G
b�Q�I�L��WP7b�VgYGMG
Ico�L^Q�N"L
Q�G
J[P7_eIWVWQ�beJ[VXR"P7_UQ6YG
LON"R"IWVWG�f�G
IrVWQ�LOJ[G
I�feLO_eIrNtG�Ñ�ÀEF�� GMVKNtG�VWQ�L��¬G
J[VWPO]OQ�L^o�d�GO�

FDuwR"f�G
_gVXRty�JML^VXR"P7_{f�G
IE¹¦L^P7_eI�GMV�N�L�feR"IXVXR"_eJ[VXRtP7_�G
_gVWQXGK¹^L^P7_eI�GMV�o�RtP7_eIDJ�deL^QX]nYG
In�¬P7beGMQ�L�be_{Q¦�P7NtGKR"S\o�POQXx
VXLO_gV�feLO_eI?NvuwLO_eLONt��IWG`feb�JMLO_�LONg� �  ¡���§ � � �¦FnLKy�]7b�QXG`´6�µjO»�R"N�N"beIWVWQXGDN"G
I+o:GMQXqsPOQ�S\LO_eJ[G
I?f�G�NvuwR"f�G
_gVXRty�JML^VXR"P7_feG
I�J[G
I�d�LOf�QXP7_eIM|�agb�LO_ef�R�N"IpoeQ�P���RtG
_e_�G
_gV�feGcN"L%f�YG
IXR"_gVgYGM]OQ�L^VXRtP7_����� ¡ � ¤� §�¥ |�PO��VWG
_gb�G
I{TL%o�L^QXVXR"Q�f�G�zN"_�����	�¾s�OP7RtQ�´6�µ´6�µ»7¿��nÃ��OG
J{N�L�J[P7beo�b�QXG � N�_�����	 � ²�|+feLO_eI�be_�feP7S\LOR"_�Gif'uwR"S\o�beN"IXR"P7_eIKLON"N�LO_�V�f�G
j¼TL~°M²O²�Ð�GMÑ�Ê � |�NvukGM�{JMLOJMRtV6YG�f'uwR"f�G
_gVXRty�JML^VXRtP7_�f�G
Ir¹^L^P7_eIpGMV�f�G�l�°cËZ��FHG
IK¹¦L^P7_eIKGMV�NtG
Ipo�RtP7_eIpR�IXIXbeIrf�G
���  ¡ ��§ � � LOb�Q�P7_�V�be_BIWo:G
J[VWQXG�G
_�R"Sio�beN"IXRtP7_H|eGMV�f�P7_eJcf�G
I�o:GMQXqsPOQ�S\LO_eJ[G
I�f'uwR"feG
_�VXRty�JML^VXRtP7_'|�oeQXP�J�d�G
IfeGBJ[G
N�NtG
IZf�G
I�o�RtP7_eI%GMVZ¹¦L^P7_eIUR�IXIXbeI�f�GB� �� ¡ � ¤� § ¥ �rÀE_ oeQ�L^VXR�agb�GO|�NtPOQ�IZf�GBNvuwLO_eLON"�6IWGBfeb JMLO_eLON
��� �¡ ��§ � � |�_�P7b�IDb�VXR"N"R�IWGMQXP7_eI NtGK_�Rt�OG
LOb{f�G�J[P7_�y�LO_eJ[GKfeGKNvuwdg�go:POVXd'TG
IWG�¹¦L^P7_{o�P7beQENtG
IDJMLO_ef�R"feL^VXI�¹^L^P7_eIM|f`YGMy�_eR'G
_�´6�µ´6�µ»6�:FDukG��:GMVKVWQ
TG
I���YG
_`YGMy�a6b�Gcf'uwbe_�G�J[P7b�o�b�QXG�IXb�Q�J[GMVWVWG��^L^Q�R"L^��N"G�IXb�QpN"LiQ�G
J[P7_e_eLOR"IXI�LO_eJ[G�f�G
I
� G
IXVKR"N"N"b�IWVWQ6YGMG�IXb�QpN"L�ye]7beQXG�´6�µjOl6�

���"!D�� � 0�5 (+; 2�1 *�> 561 ,)(+; C 0�2�� � �
ÀE_g�6RtQ�P7_ �^¶ZË feG
I § � � IWGcf`YG
I�R"_�VMTGM]OQXG
_gV�IXLO_eI�a6b�G�N"G
IKo�R"P7_eIKR"I�IXbeIKfeGcJ[GMVWVWGif`YG
IXR"_gVgYGM]OQ�L^VXRtP7_�IWP7R"G
_�VS\G
IXb�Q�YG
IDfeLO_�I�NtG�Ñ�À�F��c�OÀDVXLO_gVEf�P7_�_�YGMGpN"L�]nYGMP7S�YGMVWQ�RtG�f�bcf`YGMVWG
J[VWG
beQ�Q�YGMPOoeVXR�S\R"I6YGO|7J[G
I�o�R"P7_eI _�Gro:G
b��OG
_�V

��YG
_`YGMy�JMRtGMQ�a6b�Gif'uwbe_�_�P7S��eQXG�Q�YG
feb�RtV�f�G�o:P7R"_�VXI�feG�S\G
IXb�QXGio�b�R"IXa6b�G�NtGiVWQ�L��¬G
J[VWPO]OQ�L^o�d�G{_'uwLZo�N�beI�agb�G
a6beL^VWQXG�IWVXL^VXRtP7_eIM�e��_~LONt]OPOQ�RtVXdeSiG�G
IWV�f�YG
feR�YGZTLiN"L�Q�G
J[P7_eIWVWQ�beJ[VXR"P7_~f�G�J[G
I § � � hkjO´�m)��`GMVKLONt]OPOQ�R"VXdeSiG�L�o:P7b�Qro:P7R"_�Vrf�G�f`YGMo�L^QXVpN"L�QXG
J[P7_eIXVWQ�beJ[VXRtP7_~feG
I�VWQ�LOJ[G
I 	 	 	����nP7beQp]7L^Q�LO_gVXRtQKbe_�G
�:P7_e_eG�GM�{JMLOJMRtV6YG�f�G�QXG
J[P7_eIWVWQ�beJ[VXRtP7_ f�G
I § � � |�NtG
I�J[Q�RtVMTGMQXG
IZf'uwLOIXIXP6JMR"L^VXR"P7_ G
_gVWQXGBNtG
I%VWQ�LOJ[G
I 	³GMVZNtG
I
S\G
IXb�QXG
IDf�LO_eI 	 	 IWP7_gVDo:G
b\I6YGM��TGMQXG
I+ºgR"N"I LOb�VWPOQ�R"IXG
_�V�j�P7b{´�VWQ�LOJ[G
I�TLi�GMVWQXGKR"I�IXb�G
I�feb\SU�G
S\GKIWGM]7SiG
_gV�	��
�?P7b�Q a6b'uwbe_�G�VWQ�LOJ[G 	 	 	@IWP7RtV+�^LON"R"f`YGMGO|�R"NOqÁLOb�Vna6b'ukG
N"NtGDJ[P7S\o�POQ�VWG�LObcSiP7R"_eIHfeG
b���o�P7R�_�VXIHfeGESiG
IXb�Q�GEfeLO_eI
N�L�IWVXL^VXRtP7_ 	 	��O�nP7beQEQXG
J[P7_eIXVWQ�beRtQXGrf�G
I § � � |OP7_%b�VXR"N"R�IWG`N"G
I VWQ�LOJ[G
I�	 	 	 f�P7_gVDNtG � � o�L^Q�f�GM]OQ6YGKf�GpN"R"��GMQ�VgYG
G
IXVKR"_�q
YGMQ�RtG
b�Q�TL\¶6|�f�P7_gVpN"L�IXRt]7_�Rty�JMLO_eJ[G�febZo�L^Q�LOSZTGMVWQXG�f'uwR"S\o�LOJ[Vro�L^QrQ�L^oeo:POQXVrLObZ�OGMQXVWG[�~o�Q�R"S\LORtQ�GKG
IWV



��� ������������Á�¬���Á���M��������r=�����	S������� �M�� ���

1000

500

0

4000

2000

0
-100 -50 0 50 100

∆ ln LKπ


All tracks
p < 5 GeV/c

E
nt

ri
es

(a)  kaons

(b)  pions

0 20 40 60 80 100
0

20

40

60

80

100

Momentum  (GeV/c)

E
ff

ic
ie

nc
y 

 (
%

) Κ → Κ

π → Κ

∆ ln LKπ > 4
∆ ln LKπ > 0

������6´6�µjO» �Z+Q>�`5J��?A�� ��< � 8"D4S"D>eg�"�� N"_ � ��	R"D>BA4�"  6"7$Q #��:'J�47<AY`'H�"7$0�'"%$ ��4SJ�< $�"%H�^% #J�>eg7"7$ �'"%$Q` ��1!�3AY` V"%$D"7$
�3Ja��> "�A]1M<��> F ��J � 1!���!4 �["7$ �3Ja��>?$ "�A �*^ � 1?���!4 �'"%$(1e<=��>?$%N�+Q> ^�J�$�� " � g;Jag�<YA?8" �.) <=�'"D>BA< \�g;J3A<=��> �'"%$
�3Ja��>?$�"DA�AbJ��aL �'" H_< $7<�'"D>BA< \Pg;J3A<=��> �'"7$W1e<=��>?$�"%> �3Ja��>?$�F01!���!4��'"%�aL ��J� 6"%�!4�$ �'"  cJ g;���i1e�!4�" $7�!4
�zN"_�����	MN



��� ��� ���
	������ ���������������

0

100

200

300

400

500

600

0.995 1 1.005 1.01 1.015 1.02 1.025 1.03 1.035 1.04

Mean
RMS

  1.022
 0.1261E-01

 M(φ)                                   [GeV/c2]

0

20

40

60

80

100

120

0.995 1 1.005 1.01 1.015 1.02 1.025 1.03 1.035 1.04

Mean
RMS

  1.021
 0.9958E-02

 M(φ)                                   [GeV/c2]

������+´6�µjOl_�2� J�$�$D"Z<Y> ��J34�<=J�>BAC"��'"7$Zg�J�>e��<=�aJ3AY$ � �'^DAC"D> �5$ VJ  *) <@$;$��B" � ) �!>M" 1e4S��g]8"����!4�"��'" 1e498"%$D"D #";g�A<=��>
�["����  ¡	��§ � � N - :[J�� g%`!" �9$%J3>?$_g����i1e�!4S"K$7�!4X S) <=�'"%>eA< \Pg�J3A<=��> �'"%$���Ja�3>?$;F �!F � � �'"%$Zg;J�>M��<�'J3AY$K$D��>BA
�["7$���Ja��> $%NG- ��4S��<AC" ��"D> $D"D #";g�A<=��> >eJ�>eA  #"%$ g�J�>e��<=�aJ3AY$�g���>?$7A47�!<YAY$ VJZ1?J�47A<Y4��'"TA4*Jag7"7$T�a��>BA  #" > < ��"�J3�
�["_g;��>�\�J�>eg�"T�'"K *) ` ��1!�3AY` V"7$D" ��Ja�3> ";L'g V"��'" � � � N / J(1M�54�"DA?8"_�[" ��<b"%>eA�J� #��4�$ � � � N

I�b�o`YGMQ�RtG
b�Q�G\TL%´�GMVKa6beR'IXL^VXR"IWqsP7_gVpLObeIXIXR'be_UJ[Q�RtV[TGMQXG�f'uwLOI�IWP6JMR�L^VXRtP7_UL
�OG
JcNtG
I�PO���WGMVXIKfebUJMLON"POQ�R"SUTGMVWQXG�o:P7b�Q
Q�G��¬GMVWGMQ�NtG
IUYG
NtG
J[VWQXP7_eI
�:F+G
I�VWQ�LOJ[G
I�IWP7_gV�J[P7S���R"_`YGMG
I�G
_gVWQXG�G
N"NtG
I�o:P7b�QKqsPOQ�SiGMQ�be_��OGMQXVWG[���H��_�GcJ[P7b�o�b�QXG
G
IXV`G��:G
J[VXb`YGMG�IXbeQ`NtG � � f�G�J[G��OGMQXVWG[���eÀ�_�y�_'|gbe_�G�J[P7b�o�b�QXG�IXb�Q�NvuwR"S\o�beN"IXR"P7_�VWQ�LO_eIW�OGMQ�IXG�feG�N"L�o�LORtQ�GKG
IWV
L^o�o�N"R"a6b�YGMGO�

FDukGM�{JMLOJMRtV6YG�f�GKQXG
J[P7_eIWVWQ�b�J[VXRtP7_%feG
I § � � qsPOQ�S�YG
I�TL�o�L^Q�VXRtQ�f�G
I�VWQ�LOJ[G
I 	 	 	zG
IWV`feG�¶¦±�ËZ����_{QXG
J[P7_eI¬x
VWQ�beRtVELOb�VXLO_gV�f�G § � � qÁLO_�V��P7S\G
I`a6b�G�f�G § � � �6Q�LOR"IM���`G
I�feGMQ�_eRtGMQ�IEf�P7Rt�OG
_gVp�GMVWQXG�YG
N"R"S\R"_`YG
I�NtPOQ�I�f�GKNvuwLO_eLON"�6IWGfeG
IpJMLO_eLOb��~f�G�f`YG
IXR�_�V6YGM]OQ�L^VXRtP7_¼IWo�YG
JMRty�agb�G
IKJ[P7_�VWG
_eLO_gV�b�_ § � � �

���"!D��� � 1 ,�< > 0�1 $:9 0 C 0 &)$ 2 $ � 0 >D*�CE>/- 30�2 (+;  0 $'>
��LO_�I�NtGpJMLOfeQXGKQ�YGMPOoeVXR�S\R"I6YGO|gb�_�GroeQXP�J�YG
feb�QXGpo�N"beI�J[P7Sio�NvTGMVWG�a6b�GKfeLO_eIENtGKJMLOf�QXG�JMN"LOIXIXR"a6b�GpLBYGMV6YG�S\R"IWG

LOb�o:P7R"_gVEo:P7b�Q�G���G
J[VXb�GMQrNvu�YGMVXR"a6b�GMVXL^]OG�f�G�IXL��OG
b�Q�hkjO´�m)��À�_{G��:GMVM|�N"L�oeQXP�J�YG
f�b�QXG�beVXR"N"R"IXLO_gVEbe_�ª¬POoeo:P7IXRtVWG[x
I�R"f�G�VXL^]O]7R"_�]7�|�G
IWVpJ[P7Sio�N�YGMV6YGMG�o�L^QKb�_ ªWIXLOSiG[x�IXR"feG�VXL^]O]7R"_�]7��

��LO_�I�NtG%JMLOI�f�G}ªWNvukPOoeo:P7IXRtVWG[x�IXR�f�GiVXL^]O]7R"_�]7�|?NtG
I�o�L^Q�VXR"JMbeNtG
I�J�deL^QX]?YGMG
IiIWP7_gV�QXG
J�d�GMQ�J�d`YGMG
I�G
_@o�L^QXVXRtG
TL NvuwLOR�f�G�f�G
IZJ[Q�R"V[TGMQ�G
IUoeQXP�J�d�G
IZf�GBJ[G
b�� b�VXR"N"R"I6YG
I�feLO_eI�NtGBJMLOIUJMN"LOIXIXR�agb�GO��FHG
IZNtGMo�VWP7_eIZJ�deL^QX]?YG
I~IXP7_�V
I6YG
N"G
J[VXRtP7_e_`YG
I�o�L^QKNtG
IpJ[P7beo�b�QXG
IrIXb�Rt�¦LO_gVWG
I'º

�8R"Sio�beN"IXRtP7_ � �«¶{Ð�GMÑ �
�8R"Sio�beN"IXRtP7_{VWQ�LO_eIW�OGMQ�IWG � � � °^�µj�Ð�GMÑ�Ê � �

¸�R^o�N"beIXR"G
b�Q�I�JMLO_efeR"feL^VXI+IXL^VXR"IWqsP7_�VHJ[G
InJ[Q�RtVMTGMQXG
IM|�J[G
N"beROf�GDo�N"beI:deLOb�VWGDR"S\o�beN"IXR"P7_KVWQ�LO_�IW�OGMQ�IWGDG
IXVHIgYG
NtG
J[VXRtP7_e_`YGO�
FnLiQXG
J�d�GMQ�J�deG�f�G�¹^L^P7_eIpJ�deL^QX]nYG
I�I
ukG���G
J[VXb�GcIWG
NtP7_~N"G
IpJ[Q�RtVMTGMQXG
I�IXbeRt�^LO_�VXIHº

�8R"Sio�beN"IXRtP7_ � �«´{Ð�GMÑ �
�8R"Sio�beN"IXRtP7_{VWQ�LO_eIW�OGMQ�IWG � � �4²��k±UÐ�GMÑ�Ê � �
�8IXRt]7_�Rty�JMLO_eJ[G�febZo�L^Q�LOSZTGMVWQXG�f'uwR�Sio�LOJ[Vro�L^QpQ�L^oeo:POQXVrLObU�OGMQXVWG[�~oeQ�R�S\LORtQXGO| � � Ê Ä � � �«´6� �g�



��� ������������Á�¬���Á���M��������r=�����	S������� �M�� ���


��� ��´6�µÔ � � "D4 �D��47HTJ�>eg�"%$R�["7$ ��< � 8"%4�"%>BAY$ J� #��:'��47<AY`'H�"7$ �.);8"DA<=UD�B"DAbJ�:[" �'J�>?$  #"2g;J�$R�'"7$ 8" �P8"D>M"%H�"D>BAY$
� � � ��� ¡ d ¤ d ¥ FE1!J�$�$%J�>BAQ 6"X$���$%A V"%H�"_�'"_� 8"�gD 6"%>egD`!"%H�"%>eAQ"�A� 6"7$Kg����i1e�!4S"%$K�'"K *) J�>eJ3 ��$D"Tg;��H 1e V"DAC"�N

Ã�Nt]OPOQ�RtVXdeS\G �
���
� ¾)Ë\¿ �«¾)Ë{¿ ����� ¾)Ë{¿
S�beP7_ °O°^�"°���²��µ´ ´O¶6�µ´���°^�"° °^�w²���²��µj
YG
NtG
J[VWQ�P7_ ¶6�µj���²��µj ´O¶6�µÔ���°^� � ²��k±���²��"°

¹¦L^P7_�POoeo:P7IXRtVWG[x�IXR�f�G °
Ô6�µÔ���²��µ´ ´�°^�µj���²��µl j6�k±���²��µj
J�deL^QX]OGcf�G��OGMQXVWG[� j¦±��µ´���²��µÔ ´Ol6�µl���²��µ» °^�w²���²��µj
�`P7S���R"_`YG{¾Á���  ¿ ±7²��µl���²��k± ´¦±��µÔ���²�� � ´6�µl���²��µ´
¹^L^P7_�IXLOS\G[x�IXR"f�G °��g�µ¶���²��k± ´Oj6�µ»���°^�µj j6�"°���²��µ´
�`P7S���R"_`YG%¾Á���� ¿ ±�l6�µ»���²��µ¶ ´Oj6�µ»���²��µ» ¶6�µl���²��µ¶

FnL�IXL
�OG
beQ\G
IWViQXG
J[P7_eIXVWQ�beRtVWGUJ[P7S\SiG~N�L¼IXP7S\SiGUf�G
IiJ�d�L^QX]OG
I{f�G
IiJMLO_�feR"feL^VXI�o�LOI�IXLO_�ViJ[G
I\J[P7beo�b�QXG
IM�
FEu)ª¬POoeo:P7IXRtVWG[x�IXR�f�G{VXL^]O]7R"_e]7�G
IXVcJ[P7Sio�N�YGMVgYG�o�L^QcN�L~QXG
J�d�GMQ�J�deGZR�_eJMN"beIXR"�OG{f'uwbe_@�OGMQXVWG[��IWG
J[P7_�feLORtQXGO� ÀEN"N"G
J[P7S{SiG
_eJ[G�o�L^Q�NvuwLOI�IWP6JMR�L^VXRtP7_\f�G�f�G
b���VWQ�LOJ[G
IM|�LOb���a6b�G
N"N"G
I��6R"G
_e_�G
_gVEIMuwL��WP7b�VWGMQ`fHuwLOb�VWQXG
IDVWQ�LOJ[G
IM|6I�ReG
N"NtG
I
I�L^VXR"IWqÁLOR"IWP7_gV�f�G
I�J[Q�RtVMTGMQXG
I�IXb�Q�NtG
b�QKo�L^Q�LOSZTGMVWQXG�f'uwR"Sio�LOJ[VM|�GMV�IXRnNtG��OGMQ�VWG[��IWG
J[P7_efeLOR"QXG�a6b'ukG
N"NtG
Ipq�POQ�S\G
_�V
LZbe_ � � IXb��{IXG
S\SiG
_gV�o:GMVXRtVM|�GMV�I�RnNtG
beQ�feR�IWVXLO_eJ[G�LOb��OGMQ�VWG[��oeQ�R�S\LORtQXG�G
IXV�I�b��{IXLOS\S\G
_�V�]OQ�LO_ef�GO�:F+L
IXP7S\SiG�f�G
IrJ�deL^QX]OG
I�f�G
I�o�L^QXVXR�JMbeNtG
IrLOIXIWP�JMR�YGMG
IKLOb~�OGMQXVWG[��f�P7_e_�G�N"LiJ�deL^QX]OG�f�bZ�OGMQXVWG[�UGMVKN"LiIXL��OG
b�Q�feb
a6beL^QX¹��:G
LOb~J[P7_gVWG
_gb�feLO_eIpNtG�d�LOf�QXP7_'�

FHG·ªWIXLOS\G[x�IXR"f�G~VXL^]O]7R�_�]7�f`YGMVWGMQ�S\R�_�G�feRtQ�G
J[VWG
SiG
_�V%N"L�IXL
�OG
beQ%febzS�YG
IXP7_z�:G
LObzfeb IXR"]7_eLONv���`GMVWVWG
S�YGMVXdeP6f�G{G
IWV�b�VXR"N"R�IgYGMG�o:P7b�Q¼YGMVXR"a6b�GMVWGMQ�NtG
I�S�YG
IXP7_eI����� º'NtGiagb�L^QX¹�I�J[P7_gVWG
_6b�feLO_eI�be_����� G
IWV�oeQ�P6feb�RtVJ[P7_^�¬P7R"_gVWG
SiG
_gV�TL�be_{agbeL^Q�¹	� IDN"POQ�I�f�GKN"L�qsQ�L^]7SiG
_gVXL^VXRtP7_'���`G
� IDo:GMQ�SiGMV�N"L�qsPOQ�S\L^VXR"P7_\f'uwbe_i¹^L^P7_'|7J�deL^QX]nYG
f�LO_eI�N"L~S\P7RtVXR�YG{f�G
I�JMLOIM� �`G
I�¹¦L^P7_�I�oeQXP��6R"G
_e_�G
_gV�feb��OGMQXVWG[��oeQ�R"S\LORtQXG�GMV�IXP7_�VcJ[POQXQ6YG
N�YG
I�LOb@���� feLO_eIN)ukG
IWo�LOJ[G�f�G
Ipo�deLOIWG
IM|eJ[G�agbeR:o:GMQ�S\GMVpf�G�NtG
I�QXG
J�d�GMQ�J�d�GMQK]OQ¦�LOJ[GcLOb��UJ[Q�RtV[TGMQXG
IKI�beRt�^LO_�VXI'º

�8feR �KYGMQXG
_eJ[G�f�G�o�IWG
bef�P^x)Q�L^o�R"feRtV6YG�G
_gVWQXG�NtG�¹^L^P7_UGMVKNtG�� �  |�� ���� � ° �
�8feR �KYGMQXG
_eJ[G�f'uwLO_e]7NtG � G
_�VWQ�G�NtG�¹^L^P7_~GMVKNtG�� �  |�� � � � � °^�"°
�
�8R"Sio�beN"IXRtP7_{VWQ�LO_eIW�OGMQ�IWG � ���4²��k±UÐ�GMÑ�Ê � �
�8R"Sio�beN"IXRtP7_ � � ±�Ð�GMÑ�Ê � �
�8IXRt]7_�Rty�JMLO_eJ[G�febZo�L^Q�LOSZTGMVWQXG�f'uwR�Sio�LOJ[Vro�L^QpQ�L^oeo:POQXVrLObU�OGMQXVWG[�~oeQ�R�S\LORtQXGO| � � Ê Ä � � � j6�µ¶6�
�8feR �KYGMQXG
_eJ[G�G
_gVWQXG�N"LiS{LOIXIWG�R"_g�^L^Q�R"LO_gVWG�febU���� GMVKJ[G
N"NtG�feG�N"L�o�LORtQXG�� �

� � � °^�µ¶{Ð�GMÑ�Ê � � �
FHG
Ipo:GMQXqsPOQ�S\LO_�J[G
Irf�G
IKfeR �KYGMQXG
_gVXIpLONt]OPOQ�R"VXdeSiG
Ipf'u�YGMVXR"a6b�GMVXL^]OG�IWP7_gVKf�YGMVXLOR"N"N�YGMG
I�feLO_eIpNtG�VXL^��NtG
LOb�´6�µÔ6|

GMV�NtG
I�o:GMQXq�POQ�S\LO_eJ[G
I�]7NtPO��LON"G
I�NtPOQ�IXa6b�G�NvukP7_�J[P7S���R"_�GiVWP7beI�J[G
I�LONt]OPOQ�RtVXdeS\G
I�IWP7_�V�o�Q6YG
IWG
_�V6YGMG
IcfeLO_eI�NtG
VXL^��NtG
LOb@´6� �g����P7beI�QXG
S{L^Q�agbeP7_eI�be_�Gi_�GMVWVWG%LOS}YG
N"RtPOQ�L^VXRtP7_@feLO_eI�NtG\JMLOI�f�G
I����� |']OQ¦�LOJ[G%LOb4ªWI�LOSiG[x�IXR"f�G
VXL^]O]7R�_�]7��

���"!D����� � 0�5 (+; 2�1 *g> 561 ,)(+; CE> � 0 * 1O0 � � *�,�-8$',)* 0
F+L�Q�G
J[P7_eIWVWQ�beJ[VXR"P7_\febi�OGMQXVWG[�%oeQ�R"S\LOR"QXG�hkjO´�m�G
IWV���LOIgYGMG�IXbeQEbe_�Gpo�QXP6J�YG
febeQXGpoeQXP�J�deGKf�GKJ[G
N"N"Gpb�VXR"N"R"I6YGMG

f�LO_eI�NtG{JMLOfeQXG{JMN"LOIXI�R"agbeGO�HFHG
I�J[P7beo�b�QXG
I�agb'ukG
N�NtG\b�VXR"N"R�IWGcIXP7_�V�Q6YGM]7N�YGMG
I�o:P7b�Q�S\L¦��R�S\R"IWGMQ�NvukGM�%JMLOJMRtVgYG�f�G
Q�G
J[P7_eIWVWQ�beJ[VXR"P7_�f�b}�OGMQ�VWG[� f'ukPHTb NtGZS�YG
IWP7_ �:G
LOb�oeQXP��6RtG
_gV�G���G
J[VXR"�OG
SiG
_�VM����GZo�N�beIM|+G
N�NtG{QXG
J[P7_�IWVWQ�beRtV
o�N"beIXRtG
beQ�I��OGMQXVWG[��o�L^Q�YGM�DYG
_�G
SiG
_gV�G
_�b�VXR"N�R"IXLO_gV:N"G
IHVWQ�LOJ[G
InQXG��WGMVgYGMG
I NtPOQ�IHf�GEN"LpQXG
J[P7_eIWVWQ�b�J[VXRtP7_�feb�oeQXG
S\RtGMQ
�OGMQ�VWG[���

F+L�Q6YG
IWP7N"b�VXR"P7_ IXbeQ�N"L}J[PgPOQ�f�P7_e_`YGMG��Bfeb·�OGMQ�VWG[� oeQ�R�S\LORtQXG~PHTb8NtGB� G
IWVZoeQ�P6feb�RtViG
IWVUf�G�±�¶ � SG
_g��RtQXP7_'�+F+POQ�Icf�G{N"LUQ�G
J�d�GMQ�J�d�GZf'u=YGM�DYG
_�G
SiG
_gVXIi� �  ¡ ��§ � � oeQ�YG
IWG
_gVgYGMG~LOb�oeQ�P6J�deLOR"_�J�deL^o�RtVWQXGO|no�L^Q�S\RN"G
I�feR �KYGMQXG
_gVXI`�OGMQXVWG[�%oeQ�R"S\LORtQXG
IDq�P7b�Q�_eR"IDo�L^Q`J[GMVWVWG�oeQXP�J�YG
feb�QXGO|6P7_ZJ�d�P7R�IXRtV�J[G
N�beR�a6beR�SiGMV�G
_��WG
b%NtG�o�N"b�I
]OQ�LO_ef~_�P7S��eQXG�f�G�VWQ�LOJ[G
IM�



��� ��� ���
	������ ���������������

��� �"!$#&%('*),+.-0/21034/�57698;:�-=<?>�-*@BA�C-0DFEHG0I�-
DJ6
KL-?3�M
D�-=8NI�-�<O-08P:�345QM=ER8;648�DS@T-�<*>4E UVC-=/W-=8�DR<O69@ KL34/�EFDRX�5Q-�<�Y[Z\39I&/
>L-�<]C-=^�C-=8_-05Q-=8�DR<�Z\64<�<=698�D�@`-a<�b�<=Ddc-=5Q-e>�-e>fC-�:0@T-=8;:0X\-=5Q-08�Dg-0Dh@T-�<O:�34I�Z;I\/i-=<?>�-O@iA 698;64@jb�<
-7:�395.Z_@0c-
D�-
k

l�m9nNm9o piqRrBsutJvxw yztJvQw pW{H|}tJvxw
~���a���[���"� �N� %��d���\%(' # � %��d� � % � #&%��d���\%��
~ ��a��� � � � � #&%��d� � % � #9#&%�#d���&% � � %��d� � %��~��� ���L��� tR����w �*� � �&% � � � %�# #9�&%('9� � %�� #&%��d���\%��
~��� ���L��� tR����w � �W� �N� %��d���\%�� # � %�#d���\%(' � % � ���\%�#~��� ���*�"�e� � �&%��d���\%�� #9#&%������\%�� �&%��d���\%��
~ �� ��� � � � � �&%��d� � %�� #4�\% � ���&%�� 'L%��d� � %('~��� ���O�� �[� � � %��d� � %�� #4�\%���� � %�� �&%('9� � %��~��� ������ �7� � � %��d���\%�� #9#&% � ���\%�� �&%������\%��
~ �� ���L��� tR����w�  �4�\% � ���\%�# #9#&% � ���\% � �&%��d���\%�#

¡a¢B£ ¤¦¥h§©¨Wª.«¬W®h¬�¥¯¨W§±°7¥²§$¬�³µ´7¨W¶S·�¬Wª¸e§±¥¹·©°¦º�¶g¸e¶g¨i»*§_¥

� m9n�¼oT½O¾0m9¿�ÀW½e¾0oTm9¼W¼�ÁTÂLÃN½9Ä;oTmu¼WÁTÅ?ÃNoTm4ÆWÁ`ÇdnÈ¿�½
¼ÊÉ½0ËhÉ½
n�½
Å7½
nLÆW¼a½
¼iÆ�m9¼W¼WÃ�À\É½0½?Ì�m4À�o`½
¼o`Ç9ÍdÁT¾0Á`½
oT¼�Î&ÏWl ~fÐ lË � � 'ÊÑÒ#9��Ó ½0Æ ~ À�ÃNn�½
o$Ë � À � ÑÒ#9��Ó Ä�m
Ë9½
¾OoTmeÔ�m9¼i½a¿N½a¿�ÇdnNnSÉ½0½
¼g¿�Ô;m9¼i½�Ë � � �\% lS½
¼go`Ç9ÍdÁT¾0ÁT½
oT¼SÕ2ÇdnLÆf½
Ã\Ö&×�Å,Ø½
Å7½
¼m4Ì�Ì_½
oÙ¼.m9Ã\ÖÈoTÇ9ÍdÁT¾0Á`½
oT¼ÛÚÝÜ�Þgß.ÏBà Ñ � �áÓ Ä âaâ Ñ �N� Ó ½0Æaã�ä¯àåÛÞ ÑÒ# � ÓJ%[æ mç¼WÁTÅ?ÃNoTm4ÆWÁ`Çdn¦½0Æ�oÙmxÀW½
¾=ÇdnN¼WÆiÀ�ÃN¾=ÆWÁ`Çdn¿N½
¼çÉ½0ËhÉ½
n�½
Åx½
n�ÆW¼�¼i½a¿SÉ½0ÀWÇdÃ�o`½a½
nÊÌ�oÙÃN¼WÁ`½
Ã�À�¼7É½0ÆWm4Ì$½
¼ %
æ mÊÌNÀ�½
ÅxÁFè½0ÀW½éÉ½0ÆWm4Ì$½QÍ"É½
n�è½0ÀW½,o`½
¼*Ì�ê�É½
n�ÇdÅÊè½
n�½
¼OÌ�êLë&¼WÁÙÂLÃ�½
¼�ÁÙn�Æi½0ÀWË9½
n�m9n�Æ?o`Ç9À�¼a¿�½
¼*¾=ÇdoToTÁT¼WÁTÇdnN¼�ÌNÀWÇ9ÆiÇdn\×

Ì�ÀWÇ9ÆiÇdn %¹ì n�½,oTÁT¼WÆi½u¾=ÇdnLÆi½
nNm9n�ÆxoÙmÈÂ&ÃNm9¿�À�Á`×�ÁTÅ7Ì�ÃNoÙ¼WÁ`Çdní½0Æ?oÙmÈnNm4ÆWÃNÀW½ç¿N½
¼*Ì�m4À�ÆWÁT¾0ÃNo`½
¼OÌNÀWÇ\¿NÃNÁ`Æi½
¼O¿NÁ`ÀW½
¾=Æi½=×
Åx½
n�Æ.oTÇ9À�¼g¿�½*¾=½0ÆiÆi½?ÁTnLÆi½0À�m9¾=ÆWÁ`Çdn¦½
¼WÆ.¾=ÇdnN¼iÆWÁ`ÆWÃSÉ½0½ % lS½0ÆiÆi½OÆ�Øm9¾�ê�½O½
¼iÆ.m9¾0¾=ÇdÅ7Ì�oÙÁ`½aÌ�m4À.oT½ao`Ç9ÍdÁT¾0Á`½
o[ÚhÜ�Þ.ß.ÏBà
�&% � Ñ � �áÓJ% ÏBoÝÃ�ÆWÁToTÁÙ¼i½?Ã�nVÅ7Ç\¿$è½
o`½x¿�î�ÁTnLÆi½0À�m9¾=ÆWÁ`ÇdnN¼*ÅOÃNoTÆWÁ`Ì�o`½
¼xèmÊÌ�m4À�m9Å,è½0ÆiÀW½u¿�î�ÁÙÅ7Ì�m9¾=Æ�Ëám4À�ÁTm4Ô�o`½ %[ì n�½x¾=ÇdÃ\×
Ì;Ã�ÀW½a¼WÃ�ÀgoJî�ÁTÅ7Ì�ÃNoÙ¼WÁ`ÇdnxÆiÀ�m9nN¼iË9½0À�¼i½OÅxÁTnNÁTÅQm9o`½¿N½aoHî�ÁTnLÆi½0À�m9¾=ÆWÁ`ÇdnÊÌ�m4À�ÆiÇdn\×JÌ�m4ÀWÆiÇdnÊ½
¼WÆ.m9¿Nm4ÌNÆ&É½0½O¿N½aÅxm9nNÁHè½0ÀW½
èmÈÀW½0ÌNÀ�Ç&¿NÃ�Á`ÀW½QoTmÈÅOÃ�o`ÆWÁ`Ì�oTÁÙ¾0Á`ÆLÉ½Q¿�½
¼OÆiÀ�m9¾=½
¼7¾�êNm4À�Í�É½0½
¼QÅ7½
¼WÃ�À\É½0½
¼e½=Ö\ÌSÉ½0À�ÁTÅ7½
nLÆWm9o`½
Å7½
nLÆ7o`Ç9À�¼?¿�½u¾=ÇdoÙoTÁT¼WÁ`Çdn�¼
Ì�ÀWÇ9ÆiÇdn\×�m9nLÆWÁ`ÌNÀWÇ9ÆiÇdnÈ¿�îïÉ½
n�½0ÀWÍdÁ`½*¿�m9nN¼fo`½a¾=½
nLÆiÀW½O¿�½aÅQm9¼W¼i½*m9oToÙm9n�Æg¿�½ �4� èm � �4�9� ã½0ð %æ mP¿�É½
¼WÁTnLÆLÉ½0Í9À�m4ÆWÁ`Çdn]¿N½ç¾=½
¼eÌ�m4À�ÆWÁT¾0ÃNo`½
¼OË9½0À�¼7oHî�É½0ÆWm4Æxñ�n�m9o¯½
¼iÆeÆiÀ�m9ÁTÆLÉ½0½ÊÌ;m4ÀeoT½,oTÇ9ÍdÁT¾0Á`½
ofâaâ Ñ �N� Ó ÄhÂLÃNÁÃNÆWÁToTÁT¼i½fo`½
¼¯À�m4ÌNÌ$Ç9ÀWÆW¼h¿N½gÔNÀ�m9nN¾�ê�½
Å7½
nLÆW¼¯Å7½
¼�Ã�À&É½
¼ % Þ�ÇdÃ�Æi½0ÕRÇdÁT¼0Ä&o`½
¼h¾0m9nNm9Ã\ÖQ¿N½.¿�É½
¼WÁTnLÆLÉ½0Í9À�m4ÆWÁ`Çdn,¿�½gÀ�m4Ì�Ì_Ç9À�Æ
¿N½�ÔNÀ�m9nN¾�ê�½
Å7½
nLÆ.ÁTn�Õ
É½0À�Á`½
Ã�ÀOèm � � �Nò nN½a¼iÇdn�Æ.Ì�m9¼fÌNÀ�ÁÙ¼�½
n¦¾=ÇdÅ7ÌNÆi½*¼Wë&¼iÆ&É½
Åxm4ÆWÁÙÂLÃ�½
Åx½
n�Æ %æ îïÉ½0ÆWm4Ì$½]¼WÃNÁ`Ë4m9nLÆi½ómôÌ$ÇdÃ�ÀPÀáØÇdo`½ó¿�½é¼WÁTÅ?ÃNo`½0ÀPoHî�ÁTnLÆi½0À�m9¾=ÆWÁ`Çdn±¿N½
¼ÈÌ;m4ÀWÆWÁT¾0ÃNo`½
¼Pm�Ë9½
¾õoTmöÅxm4ÆWÁHè½0ÀW½õ¿NÃ
¿SÉ½0Æi½
¾=Æi½
ÃNÀaÂLÃ�îÒ½
oÙo`½
¼.ÆiÀ�m
Ë9½0À�¼i½
nLÆ % ä¯oToT½a½
¼iÆÀ&É½
m9oTÁT¼&É½0½eÌ�m4À�o`½Oo`Ç9ÍdÁÙ¾0Á`½
o�ã�ä�àÛåÞ #ÈÑÒ# � Ó Ä�Â&ÃNÁ[½
¼iÆÁTnN¾0oTÃ�¼g¿Nm9nN¼Î\Ïil ~fÐ l % ÏBo�¿SÉ½
¾=À�ÁTÆ ½
nLÆiÀW½�m9Ã�ÆiÀ�½
¼�oTm.¿NÁ�÷�ÃN¼WÁ`Çdn�Å?ÃNo`ÆWÁ`Ì;o`½h¿�½
¼[Ì;m4ÀWÆWÁT¾0ÃNo`½
¼ ¾�êNm4ÀWÍ"É½0½
¼¹½0Æ"o`½
Ã�À Ì$½0ÀWÆi½�¿�îïÉ½
n�½0ÀWÍdÁ`½
¿�m9nN¼�oTm,Åxm4ÆWÁHè½0ÀW½ % æ mÊ¾�êNm4À�Í9½Q¿�É½0Ì$Çd¼LÉ½0½Q¿Nm9nN¼�o`½
¼�¾0m4Ì�Æi½
Ã�À�¼a¿NÃíð�ä æ¹ø Ä�½0Æa¿�½
¼�ÆiÀ�m�ùi½
¾=ÆiÇ9Í9À�m4Ì�ê�½
¼*½
¼iÆa¼WÁ�×
Å?ÃNo�É½0½�½
n,¿SÉ½0ÆWm9ÁToT¼ %\æ ½�¿�É½0Ë9½
o`Ç9ÌNÌ$½
Å7½
nLÆg¿�½
¼SÍ9½0ÀWÔ$½
¼QÉ½
oT½
¾=ÆiÀWÇdÅxm4ÍdnSÉ½0ÆWÁTÂ&Ã�½
¼g½0ÆfêNm9¿NÀWÇdnNÁTÂ&Ã�½
¼S¿Nm9nN¼�oHî�äSlfà æ
½0ÆSo`½.ß�l�à æ ¼iÇdnLÆ7É½0Ídm9o`½
Å7½
nLÆSÌNÀ&É½
¾0ÁT¼&É½
Å7½
nLÆS¿SÉ½
¾=À�Á`Æi½
¼0Ä�Ì$ÇdÃ�À�o`½
¼eÉ½
o`½
¾=ÆiÀWÇdn�¼h½0Æ¯Ì;ê�Ç9ÆiÇdnN¼¯¿N½gÌ�oTÃN¼Ý¿N½ � Ð ½0ð½0Æ�o`½
¼�êNm9¿�ÀWÇdnN¼¯½0ÆSoT½
¼�Å?Ã�ÇdnN¼�¿�½.Ì�oÙÃN¼h¿�½ � � Ð ½0ð %\æ ½
¼SÅÊØ½
Å7½
¼�¼i½
ÃNÁÙoT¼h¼iÇdnLÆ�½
ÅxÌ�o`Ç�ëhÉ½
¼�¿Nm9nN¼¯oT½
¼¯Ì�oÙm9ÂLÃ�½
¼¿N½aÔ�oTÁTn�¿Nm4Í9½�¿NÃ¦¼ië\¼iÆ=è½
Å7½¦èmxÅOÃNÇdnN¼ %�ì n�½*¼WÁÙÅOÃNoÙm4ÆWÁ`ÇdnÊ¿�É½0ÆWm9ÁToTo�É½0½?¿NÃÊÀ�m�ë9ÇdnNn�½
Å7½
nLÆ�lfê�½0ÀW½
n�ú9Ç�Ë,¿�m9nN¼go`½
¼
û Ïilfßz½
¼iÆÊÉ½0Ídm9o`½
Å7½
nLÆ.½
Å7Ì�oTÇ�ëhÉ½0½ %

æ îïÉ½0ÆWm4Ì$½V¼WÃNÁ`Ë4m9n�Æi½í¾=ÇdnN¼WÁT¼WÆi½óèm}¼WÁTÅ?ÃNo`½0ÀuoÙmVÀ\É½0Ì$ÇdnN¼i½í¿NÃü¿SÉ½0Æi½
¾=Æi½
ÃNÀ % lS½0ÆiÆi½PÆ�Øm9¾�ê�½P½
¼iÆçÀ&É½
m9oTÁT¼&É½0½PÌ�m4À
~ À�Ã�n�½
o$½0ÆgÌNÀ\É½
¾4è½
¿�½eoTm7¿�½0À�n�ÁFè½0ÀW½ÈÉ½0ÆWm4Ì_½9Ä;Ç�èÃ¦oHîÒÇdnÊÀ�½
¾=ÇdnN¼iÆiÀ�ÃNÁTÆgoHîÒ½
nN¼i½
ÅOÔ�o`½�¿�½aoHî�É½0ËhÉ½
n�½
Å7½
nLÆ %

æ ½
¼xÀ\É½
¼�ÃNo`ÆWm4ÆW¼xÇ9Ô�Æi½
nLÃN¼Q¾0Á�×�¿�½
¼W¼WÃ�¼x¼i½0ÀWË9½
nLÆQ¿�½ÊÌ$ÇdÁTnLÆx¿�½¦¿SÉ½0Ì�m4ÀWÆPèmVoTmPÀW½
¾=ÇdnN¼WÆiÀ�ÃN¾=ÆWÁ`Çdné½0ÆýèmýoTmPÀW½=×
¾�ê�½0À�¾�ê�½*¿�î�É½0ËhÉ½
nN½
Å7½
n�ÆW¼�¾=ÇdnLÆi½
nNm9nLÆÛÃNnçÆ�ë&Ì$½a¿�½a¿SÉ½
¼WÁTnLÆLÉ½0Í9À�m4ÆWÁ`Çdní¿�ÇdnNnSÉ½ % � m9nN¼goJî�m9nNm9o`ë\¼i½a¿�½ ~ �� �   � � �½=÷$½
¾=ÆWÃSÉ½0½Q¿Nm9n�¼Ûo`½?¾0m9¿�ÀW½e¾0oTm9¼W¼WÁÙÂLÃ�½?oTmxÀ�½
¾=ÇdnN¼iÆiÀ�ÃN¾=ÆWÁTÇdnÈ½
¼WÆÛ½=÷$½
¾=ÆWÃ�É½0½Qm
Ë9½
¾7oT½Oo`Ç9ÍdÁT¾0ÁT½
o"Î&ÏWl ~ � Î\ÞzË �9�4� Ä
½
nÿþ ø û Þ û àå %



��� � ������� �
	
� �i� �
� ���0���������� ����� �����_�����4� �0����� ���H� ���

� m9n�¼ao`½x¾0m9¿�ÀW½x¿N½ æ ß�l�ÔýÀ&É½0Ç9ÌNÆWÁTÅxÁT¼&É½9Ä�oTmÊ¼WÁTÅ?ÃNoTm4ÆWÁ`ÇdnÈ½0Æ*oTmçÀW½
¾=Çdn�¼iÆiÀ�ÃN¾=ÆWÁ`ÇdnV½
¼iÆa¿Nm9nN¼�¼i½
¼aÍ9À�m9nN¿�½
¼
oÙÁ`Ídn�½
¼[¼WÁÙÅxÁToTm9Á`À�½fèmÛ¾=½�Â&Ã�½¯n�ÇdÃN¼ Ë9½
n�ÇdnN¼�¿�½¯¿SÉ½
¾=À�Á`À�½�¿Nm9nN¼ æ ß�lSÔO¾0oTm9¼�¼WÁTÂ&Ã�½ %
ì nN½¯¿�½
¼W¾=À�ÁTÌNÆWÁ`Çdna¿SÉ½0ÆWm9ÁToÙo�É½0½¯½
¼iÆ
ÕRÇdÃ�À�n�Á`½S¿�m9nN¼ ÑÒ�9#�ÓJ% ÚhÜ�ÞgßÛÏBà �&% � ½
¼iÆÝÀ�½
Å7Ì�oTm9¾;É½fÌ�m4À¯ÚhÜ�Þ.ß.ÏBà �&%��&%�æ m�ÀW½
¾=ÇdnN¼iÆiÀ�ÃN¾=ÆWÁ`Çdn7¿�½
¼?É½0ËhÉ½
n�½
Å7½
nLÆW¼
Â&ÃNÁ&ÌNÀ\É½
¾4è½
¿�½.¾=½
oÙo`½f¿�½
¼Ý¾0m9nNm9Ã\Öe¿�½f¿�É½
¼WÁTnLÆLÉ½0Í9À�m4ÆWÁ`Çdn�Äd½
¼iÆ¹À\É½
m9oTÁÙ¼LÉ½0½.¿�½foTm�Å,Ø½
Å7½fÕFm9¾��Çdn7ÂLÃ�½f¼WÁ\n�ÇdÃ�¼¹ÆiÀ�m9Á`ÆWÁ`ÇdnN¼
¿N½
¼�¿�Çdn�n�É½0½
¼¯À\É½0½
oToT½
¼ %&æ maÀW½
¾=Çdn�¼iÆiÀ�ÃN¾=ÆWÁ`ÇdnQ½0ÆSoÙmaÀW½
¾�ê�½0À�¾�êN½¿�½ ~���a�   � � � ½
¼iÆ�¿SÉ½0Ë9½
o`Ç9Ì�ÌSÉ½0½a¿Nm9nN¼¯oT½.¾0m9¿�ÀW½¿N½
¼go`Ç9ÍdÁT¾0Á`½
oÙ¼ � m4ð�ÁTnN¾0Á[Ë �¦Ñ � ��Ó ½0Æ æ Ç9ú\Á$Ë �¦Ñ � #�Ó ÄgÉ½
¾=À�ÁTÆW¼f½
nÈl���� %



��� ��� ���
	������ ���������������



���

� �����
	����� �
���
� ����� ������� �� � �  ! " � #$ � $ % &(' �)�+*-, �
$ ,/.0� �
�1#$ � , 2/� #�
�3� �4� $ � � $65 � � $ � � � $
� ��������7� ��98 5:$ �:�32;� < => ? @ A = B

CEDGF HJILKNMPORQTSVUWKYXZOLI
[�\0]G^`_ba`cedgfZ\h\jikaYlnmg\0op_qar_bfZdZce\0op_qaropsJmtcputaYlvfZdZ_vwxdg\0y�\zutlnw{dgfG_}|~_vcpo�y�\�dZ^P�\�mg\v����lnw{�`sJdt\�mgd�y�\y��\�dg\�f�uTcpw�\�fLop_T]�_ba`_v]�ced��\Vy�\�o���\ji�a+�\�fGcp\�wJ]j\R����[����_�ut\�dgdgfZ\�\�w:�\�|kcpy�\�wJ]j\RyJ\�m�a`^��\�w�lnu��\�wJ\�m�y�\Ew�lns�|v\�opop\ar^��kmZcp��s�\�\�w�]jlnuTa`_bfG_vwxd�oe\�m�y3�\�mZcpwxdx�\��vf�_bdZcelnwJm��+���� �r  �¡z\�d��+���� ¢�£¥¤3  �¡��3¦§_vwJm�op_¨mg\�]jdZcplnw�©��«ªwJlnsJm�aJfk�\�mg\�wxdglnwJm�]j\�dgdg\�u��\�dZ^�lky�\¬utlkyP�\�oe\j®cpw`y3�\�aN\�w`yJ_vw�dg\v¯°_vcpwJmZc±��s�\Ty�\�m�\�mgdZc²uT_bdZcelnwJm�dZ^��\�lvf�cp�xsJ\�mRmZs�fop\�m³\j´Y\�dZm�y�\�o²_�w�lnsJ|v\�opoe\�a`^x�kmZcp��s�\µ_bdgdg\�wJyJs`m�y`_vwJm3]j\§]�_vwJ_vo¶�k·�lnsJm³a`f��\�mg\�w�dglnw`m�yJ_vwJm�op_Rmg\�]jdZcplnw�©��«¸�oe\�m]�_bf�_v]jdx�\�f�cpmgdZcp��s�\�mLy�\¹]j\�dgdg\�y��\�mZc²w�d��\��vfG_bdZcelnwº_vsh�°�§[L�J�°_Tmg\�]jdZcelnwh©���©��\�dZsJyJce\¹op\�aNlvdg\�wxdZce\�o»y`s�y3�\�dg\�]jdg\�s�f]�o²_vmZmZcp��s�\EaNlnsJfLop_�fZ\�]�^�\�fG]G^J\Ty�\�ar^��kmZcp��s�\�_vs�®y�\�o¼�_�yJsq½hlkyY�\�oe\TmgdZ_vwJy`_bfGyqyJ_vwJmLoe\t]�_vwJ_vo±� �� �¾�`  �¡ �¦§_vwJmWop_�mg\�]jdZcelnw�©��«¿�¯~w�lns`m�_vyJ_baJdglnw`m°]j\�dgdg\+_vwJ_voe�kmg\3y`_vwJm�oe\�]�_vy�fZ\�yJs¹y��\�dg\�]jdg\�s�f�fk�\�lvaJdZc²uTcpm��\v�v½0_voe�vfk�\+oe\�ma`fZlv�vf��\�mµ��s�\�]j\Rw�lns�|v\�_vs0]�_vy�fZ\�aY\�fGut\�d�¯�sJw�\¹_vu��\�o²celvfG_bdZcelnwhyJ\§o��À_vwJ_voe�kmg\§\�mgdµw��\�]j\�mZmZ_vcpfZ\v�`�»\�m�y`ce|v\�fGmg\�m_ba`aJfZlk]G^�\�m�u¬cpmg\�m�\�w�arop_v]j\�aYlns�f�]j\�op_tÁÂlnw�d�o¶��lv�kÃg\�d�y�\¹op_tmg\�]jdZcelnw0©��«Ä��

CEDÆÅ Ç ÈÉ KYÊVO¹Q ÉÌË O�SVM6Í É KrKNM ÉÎÉ I ÈÉ�Ï XGQ É IVU É Q ÉÎÐZÑÒË Ê§Ó�ÔNXGÕRS É;Ñ SRÖxQ É³Ðv×ÑQTS(Ç O¹Q ×É3ÐZÉ Ô`K Ñ IVQ Ñ MPQ
¦�\�arsJcpm�aropsJmZce\�sJfGm+_vwJw3�\�\�m�¯ryJ\�mµaJfk�\�y`cp]jdZcelnwJm�dZ^��\�lvf�cp�xsJ\�m�]jlnwJ]j\�f�wJ_vw�dLoe\�mµ]jlnwxdgfGce�rs�dZcelnwJm�y`s0½hlkyP�\�oe\mZdZ_vwJyJ_bfGyq_vcpwJmGc���s�\t]j\�opoe\�mLy�\tutl�yP�\�op\�mLyJ\Ew�lnsJ|v\�opoe\Ea`^��kmZcp��s�\RmGs��v�k�\�fZ\�w�d�sJw�\�y`cØ´µ�\�fZ\�w`]j\Vc²utaYlvfZdZ_vw�dg\\�wxdgfZ\1o¶�À_vmg�ku4�\�dgfGce\h[+ÙÚy��\�aY\�wJy`_vw�dg\1yJsÛdg\�uta`m�ut\�mZs�fk�\�\�yJ_vwJm�� �� � ¢x£¥¤3  �¡ \�d�]j\�opop\¬ut\�mZs�fk�\�\1yJ_vwJm�+��)� �`  �¡ ��[�\�dgdg\Ûmg\�]jdZcelnw�aJfk�\�mg\�wxdg\Û�JfGc¶�\�|v\�uT\�w�d�sJw�\za`_bfZdZce\ºy�\q]j\�m�a`f��\�yJcp]jdZcelnwJm�¯3\�d�]jlnwJ]�ops�d�mZs�fop\�m§aN\�fGÁÜlvfGu¬_vwJ]j\�m��xsJ\Ty�lnced�_bdgdg\�cpwJy�fG\T����[��qaNlnsJf¹ut\�dgdgfZ\t\�wÝ�\�|kcpy�\�wJ]j\Ty�\To²_�ar^��kmZcp��s�\V_vsk®y�\�o¼�_�yJs½0lkyY�\�oe\RmgdZ_vwJy`_bfGyP�

Þ³ßÜà±ß®á âÛã¥äæåèçéJêbëxì�é ã0í�îðïæñPò3ãzó ��Eô õ�ö �¡ é�ê ó ��Eô ÷�øxùLö �¡�»lvfGmZ��s�\�o¶�ú�\�dZ_bd�û`w`_vory�\�op_Vy��\�mZc²w�d��\��vfG_bdZcelnw0yJs�mg��mZdj�\�uT\R�§ü1ý��\�mZd�sJwþ�\�dZ_bdµaJfZlvaJfZ\§y�\R[+Ù{]jlnuTuEsJw�_¬��\�dE�_ ý�L¯Jo¶�À_vmg�ku4�\�dgfGce\E[�Ù�y��\�aY\�wJyJ_vwxdg\RyJs�dg\�utarmµm��ú�\�]jfGcedEÿ��\���sJ_bdZcelnwqª��«¸������
���
	 ÿÂd����� ü������ �

�� ����� � ]jlnm¥ÿ��tu�d��±ü ª�� u0ÿ����
��� ����� � mZc²w»ÿ��tuRd�� ÿÂ©�� � �



��� �������
	��	�� 	 ������������������� � � ��!#" �
	 $&%'� � %#()���'� �� �&%+*-,.�.���� �/�)� � �'� �0 ��� � ���1� � �2��3�
	��#����34 05� �6	 ,��-798:<;>=@? 8A

B0(B0)

B0(B0)
b

t c u

t c u

d(s)

d(s) b

d(s)

b

W W

W

W

t c u t c u

s

B0(B0)

B0(B0)

s

s

s

b

d(s) 

BDCFE-GIHKJMLONQPSRUT.VXWYT[Z\Z^]_a`Xb[Z\R)cdT[c�e)_ f�b[g2Wc�Rh_ji2T[W\kM]Olmb.`-n]�kM]o_e6T[cd`pT[WY`ai2bqgrW^`�s].t�WR)W#]akYu b&_�t�R)kvkwTqeFRUb[cx`qg_y&_epn]�Z^]+z�{�|~}z {X� P�T[cK_<kw]Ot'T&_�`p]_<Z�s]�_�b[c�_ �9{�&��b[c�W�]�ZjidkwTXt�]��9i2TqW�`�]�e�k#u T[Zjidk�RFeFgK`�]�]�_e�idW#b�i2b[W�eFRUb[c��c@]�k)kw]�nTo���� � � �M����� �Dt]���g2R-T[Z�n]�c�]�nTQ������[� �Y�¡  �
¢�£ �.¤�¥¦�¨§�© �� ª«/¬«  � �� ª« « �®@¯�°±³²µ´ �.¶#·�¸U¹ ¢qºo» ¸M¼M· ±�½ � ½ ��·#¾ ¢q¿ ¶�¼w·�¼ ¯ ¿ ½�± ºÁÀ�.¶ ¯ ¿ÃÂ � ¢ ± £ ��¾'¶�¸U¹ À��· ¢ ·SÄ ¿�¢ ¸/Å ®½ ��Æ�Ç »�¢ ¾�¼w· À�S§ ´ JdÈ ¿ � ºa» ¸ ¯ ¼w��¶ ¯ ± £ � ¿ ·+¸w�.¶ ¿ ¯ · ¢ ·�¼ ¯ ¿ ¶IÉ

²jÊ �¡Ë � L |�Ì ¥ Ì �L9ÍÎÌ ¥ Ì �@Ï ²+Ð � Ñ � |jÒmÓ ºÕÔ ¥ �L9ÍÖÌ ¥ Ì � Ô HKJ×Ò �
Ø ¿ · ¯ ± ·#�oÙ À� ¿9À��¾ ¢ ¸M¼w· À� ® ¸w�.¶ ¢qºo» ¸M¼w· ±�½ �.¶ ½ � ½ À�.¶�¼ ¿ · À��Ùq¾ ¢ ·�¼ ¯ ¿ ²<´ ��· }² ª´ ¶ ¯ ¿ ·�¸ ¢ ¶ ¯ º^º � ½ � » ¸ ± ¶�¼w� ± ¾'¶¢qºa» ¸M¼w· ±�½ �.¶dÉ ²µ´ �ÖÚXÛ ² ÛUÜ Û)Ý�Þ6ßFàâáKßhã Ï }² ª´ �ÖÚXÛ ² ÛUÜ Û)Ý�Þ6ß � áKßhã

¯�°±Áä Û ��·Oå Û ¶ ¯ ¿ ·�¾��.¶ » �.¤�·�¼ £ � º � ¿ ·S¸w�.¶ »�æ�¢ ¶#�.¶ £ ¼ ¯ ¸ ¢q¿ ·µ��·O¤ ¯ ¿ ¶#��¾ £&¢q¿ ·�Æ�Ç ¢ ¶�¶ ¯ ¤�¼ À���.¶ °¢ ¤ æ�¢qç ± � ¢qºo» ¸M¼wè· ±�½ � Ô)£ ¯ ¼M¾µ¶��.¤�·�¼ ¯ ¿ ÒrJ×érJ×ê � J�ë ¼ ± ¿ ¶#� ± ¸1·#��¾ º �\¼ ¿ ·#��¾ £ ¼w� ¿ · ½ ¢q¿ ¶<¸U¹ ¢qºo» ¸h¼w· ±�½ � ®K¯ ± » ¸ ± ¶ Ù À� ¿9À��¾ ¢ ¸w� º � ¿ ·O¶�¼· ¯ ± ¶+¸w�.¶�·#��¾ º �.¶ ¯ ¿ · ± ¿ � »�æ�¢ ¶#��ì ¢ ¼ Â ¸w��¼ ½ � ¿ ·�¼ ç ± � ® ¢ ¸ ¯ ¾'¶âÉ²µ´ � Ü ÛMá Ú Û ² Û6Ü ÛwÞ6ß � Ü ÛMá ² Ï }² ª´ � Ü � ÛMá Ú Û ² ÛUÜ ÛwÞ6ß � Ü � ÛMá ²
í ¢q¿ ¶�¤���¤ ¢ ¶ ® Ì ¥ Ì � � L ��· ��a��� � áKîKï ð ®ñ¯�°±�ä Ð � Ñ �.¶#·^¸ ¢Ã»�æ�¢ ¶#�òì ¢ ¼ Â ¸w�¦¼M¶�¶ ± � ½�± ºÁÀ�.¸ ¢q¿ Ùq� z�{ è }z�{[J-ó �.¶À� ç ± ¢ ·�¼ ¯ ¿ ¶ HKJML ��· HKJ×Ò ½ � £ ¼M� ¿�¿ � ¿ · J² Ê �¡Ë �õô Ï ² Ð � Ñ � | §�©�¶�¼ ¿@Ô ä Ð � Ñ |mÒ ä � Ïöo÷2ø Ô · � � | §�©ñ¶�¼ ¿@Ô ä Ð � Ñ |mÒ ä � ¶�¼ ¿�ÔUùaº · �ú

í ¢q¿ ¶O¸w�o¤ ¢ ½ ¾�� ½�±üû ¯ ½ °�.¸w�^¶#· ¢q¿ ½ ¢ ¾ ½ ¸U¹ ¯ ¶�¤�¼h¸M¸ ¢ ·�¼ ¯ ¿ z {Ê | }z {Ê �.¶�· ½ À�.¤�¾'¼w·#� ¢ ± ¿ ¼ £ � ¢ ± À�.¸w�.¤�·#¾ ¯ ì ¢ ¼ Â ¸w�»d¢ ¾�¸w�.¶ ½ ¼ ¢ Ùq¾ ¢qºaº �.¶ ½ ��¸ ¢ Ä�Ù ± ¾�� HKJML[J/ó ¹ ¢qºo» ¸M¼w· ±�½ � ½�± » ¾ ¯ ¤��.¶�¶ ± ¶O�.¶#· » ¾ ¯ » ¯ ¾�·�¼ ¯ ¿�¿ �.¸h¸w� ¢ ± » ¾ ¯ ½�± ¼w·Ô ���� �&� �M����� ®�¯â°± ���� � ��· � �M� ¶ ¯ ¿ · ½ � ±2ý À�.¸ À� º � ¿ ·�¶ ½ �ü¸ ¢þºa¢ ·#¾'¼h¤��ÿÆ�� û J ó ¢þ»�æ�¢ ¶#� ½ � � � � �.¶#· À��Ù ¢ ¸w�°¢�� ��·ò¤��.¸M¸w� ½ � � �M� �.¶#· ¿ ± ¸h¸w� ½ ¢q¿ ¶ ¸ ¢ÿ»�¢ ¾ ¢qºÁÀ��·#¾'¼h¶ ¢ ·�¼ ¯ ¿ ½ ��� ¯ ¸wìv� ¿ ¶#·#�.¼ ¿ ® ¤�� ç ± ¼ » ��¾ º ��· ½ ¹ À�.¤�¾'¼w¾���� ���[� �Y�¡  J�ë ¼d¸M�.¶ ¢qºa» ¸M¼w· ±�½ �.¶ º ¼M¶#�.¶D� ¿�� � ± »�¢ ¾�¸w� û ¯ ½ °�.¸w�µ¶#· ¢q¿ ½ ¢ ¾ ½ ¿ �jì ¯ ¿ ·D¼ ¿ ·#��¾ £ � ¿ ¼M¾ ç ± ¹ ± ¿ �<¶#� ± ¸w�»dæ�¢ ¶#�Õì ¢ ¼ Â ¸M� » ¯ ± ¾^¸w�.¶ ½ À�.¶�¼ ¿ · À��Ùq¾ ¢ ·�¼ ¯ ¿ ¶ ½ �.¶ ¤ ¢q¿�¢ ±2ý z {Ê	� 
 � { � ��· z {Ê	� ���� � { � ½ �ÃÆ�Ç »�¢ ¾'¼w· À�§ ´ ��§�������<��§�����������<� |OL ® ��·+¶�¼â¤���·#·#� »�æ�¢ ¶#���.¶#· ¿ ± ¸h¸w� ® ¢ ¸ ¯ ¾'¶âÉ
² Ð � Ñ � �! ����� �� � ² Ð � Ñ � �á � � � � | ¶�¼ ¿âÔ Ò � ��ú Ô HKJ×é �
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í ¢q¿ ¶�¤�� ¤ ¯ ¿ ·#� ý ·#� ® ¸ ¢üº �.¶ ± ¾�� ½ � ½ � ±2ý £&¢ ¸w� ± ¾'¶ ½ ¼ � À��¾�� ¿ ·#�.¶ ½ �Õ¸6¹ ¢ ¶� ºÁÀ��·#¾�¼w� öo÷2ø Ô�� � ½ ¢q¿ ¶^¸w�Õ¤ ¢q¿�¢ ¸z {Ê � 
 � { � ��· ½ ¢q¿ ¶�¸w�\¤ ¢q¿�¢ ¸ z {Ê � ���� � { � ¼ ¿ ½ ¼ ç ± ��¾ ¢ ¼w·+¸ ¢ » ¾ À�.¶�� ¿ ¤�� ½ � » ¾ ¯ ¤��.¶�¶ ± ¶ ¿ ¯ ¿ ½ À�.¤�¾'¼w·�¶ »�¢ ¾¸M� û ¯ ½ °�.¸M�S¶#· ¢q¿ ½ ¢ ¾ ½ J�ó ¢ ¤ ¯ ºo»d¢ ¾ ¢ ¼M¶ ¯ ¿ ½ ��¤��.¶ ½ � ±2ý ¢ ¶�� ºÁÀ��·#¾'¼M�.¶��.¶#· ½ ¯ ¿ ¤ ± ¿ � ºÿÀ��· æ ¯ ½ � ½ �µ¾��.¤ æ ��¾�¤ æ �½ � »�æ �2¶�¼ ç ± � ¢ ± è ½ �.¸ °¢ ½�±Ãû ¯ ½ °�.¸w�\¶#· ¢q¿ ½ ¢ ¾ ½ JdØ ¸M¸w�S�.¶#· ½ � » ¸ ± ¶ º ¯ ½ °�.¸M��è
¼ ¿ ½ À� » � ¿ ½ ¢q¿ ·#��¤ ¢ ¾µ�.¸M¸M� ¿ ��ì ¢ ¼w·¢[»�» �.¸ °¢\¢ ± ¤ ± ¿ � æ � » ¯ · æ °�.¶#�S¤ ¯ ¿ ¤���¾ ¿�¢q¿ ·�¸ ¢�¿�¢ · ± ¾�� ½ �.¶ » ¾ ¯ ¤��.¶�¶ ± ¶ ½ � ¿ ¯ ± £ �.¸h¸w� »dæ �2¶�¼ ç ± � J Æ�� » � ¿ ½ ¢q¿ · ®� ¿ ¤ ¢ ¶ ½ � ½ À�.¶ ¢ ¤�¤ ¯ ¾ ½ � ¿ ·#¾��O¸w�.¶ ½ � ±2ý ¢ ¶�� ºÁÀ��·#¾'¼M�.¶ ® ¼M¸�ì ¢ ± · � ± Ùq��¾ ½ �S¸ ¢\£&¢ ¸M¼ ½ ¼w· À� ½ �S¸U¹ À� ç ± ¢ ·�¼ ¯ ¿ HKJ×é » ¯ ± ¾¤ ¯ ¿ ¤�¸ ± ¾�� °¢ ¸ ¢\» ¾ À�.¶#� ¿ ¤�� ½ � ¿ ¯ ± £ �.¸M¸w� »dæ �2¶�¼ ç ± � J

ó ¹ À� ç ± ¢ ·�¼ ¯ ¿ HKJ×é �.¶#·�ì ¢ ± ¶�¶#�ü¸ ¯ ¾�¶ ç ± � » ¸ ± ¶�¼w� ± ¾'¶ ¢qºa» ¸M¼w· ±�½ �.¶ ¤ ¯ ¿ ·#¾'¼ Â ± � ¿ · °¢ ²µ´ ��· }² ª´ ¢�£ �.¤ ½ �.¶»dæ�¢ ¶#�.¶ ì ¢ ¼ Â ¸M�.¶ ½ ¼ � À��¾�� ¿ ·#�.¶ Jdó ¢�ç ± ¢q¿ ·�¼w· À� ² Ð � Ñ �.¶#· ¢ ¸ ¯ ¾�¶ ± ¿ �Oì ¯ ¿ ¤�·�¼ ¯ ¿Õº ¯ ¼ ¿ ¶ ¶�¼ ºo» ¸w� ½ �.¶ »�¢ ¾ ¢qº °��·#¾��.¶½�± º ¯ ½ °�.¸w� · æDÀ� ¯ ¾'¼ ç ± � ½ À�.¤�¾�¼ £&¢q¿ ·9¸6¹ ¢ ¶� ºÁÀ��·#¾�¼w� Jrë ¼�¸M�.¶ »�æ�¢ ¶#�.¶�ì ¯ ¾�·#�.¶9¶ ¯ ¿ ·9¼ ½ � ¿ ·�¼ ç ± �.¶ » ¯ ± ¾�¸w�.¶ ½ ¼ � À��¾�� ¿ ·�¶·#��¾ º �.¶ ®�¯ ¿�¢ · ¯ ± � ¯ ± ¾'¶ ² Ê �¡Ë �µô ® ºa¢ ¼h¶² Ð � Ñ � | §�©�¶�¼ ¿âÔ ä Ð � Ñ |mÒ�� � Ï
¯�°± � ¾ À�.¶ ± ¸M·#� ½ �.¶ »dæ�¢ ¶#�.¶�ì ¢ ¼ Â ¸w�.¶ ½ �.¶ ½ ¼ � À��¾�� ¿ ·�¶O·#��¾ º �.¶ ² Û J ÆD��·#·#� »�æ�¢ ¶#�o�.¶#· ½ ¼��^¤�¼M¸w� °¢ ½ À��·#��¾ º ¼ ¿ ��¾¤ ¢ ¾��.¸M¸w� ½ À� » � ¿ ½þ½�± ¾ ¢[»�» ¯ ¾'·�� ¿ ·#¾���¸w�.¶ º ¯ ½�± ¸w�.¶ ½ �.¶ ² Û J Ó ¸M¶o¶ ¯ ¿ ·a� ¿ Ù À� ¿DÀ��¾ ¢ ¸ ½ ¼��^¤�¼h¸w�.¶ °¢ ¤ ¢ ¸M¤ ± ¸w��¾ ®°¢ ¤ ¢ ± ¶#� ½ �.¶S¼ ¿ ¤���¾�·�¼w· ±�½ �.¶ æ�¢ ½ ¾ ¯ ¿ ¼ ç ± �.¶ J�ó ¹�¼ ¿ ·#��¾ » ¾ À��· ¢ ·�¼ ¯ ¿ ½ �a¸ ¢òº �.¶ ± ¾�� ½ �a¸U¹ ¢ ¶� ºÿÀ��·#¾'¼w�o� ¿ ì ¯ ¿ ¤�·�¼ ¯ ¿½ �.¶ »�¢ ¾ ¢qº °��·#¾��.¶ ½�± º ¯ ½ °�.¸w� · æ9À� ¯ ¾'¼ ç ± �Õ�.¶#· ½ ¯ ¿ ¤ » ¸ ± ¶ ½ ¼��^¤�¼M¸w� ½ ¢q¿ ¶^¤��Q¤ ¢ ¶ JDØ ¸M¸w���.¶�·^� ¿ ¤ ¯ ¾�� » ¸ ± ¶¤ ¯ ºa» ¸M¼ ç ± À���S¶�¼@¸w�.¶ »�æ�¢ ¶#�.¶�ì ¯ ¾'·#�.¶ ¶ ¯ ¿ · ½ ¼ � À��¾'� ¿ ·#�.¶ ½ ¹ ± ¿ ·#��¾ º � °¢ ¸U¹ ¢ ± ·#¾�� J ² Ê �¡Ë ¿ ¹¡�.¶#· ¢ ¸ ¯ ¾'¶ » ¸ ± ¶ ¿ ± ¸ ® ��·² Ð � Ñ ½ À� » � ¿ ½ ¢ ± ¶�¶�¼ ½�± ¾ ¢[»�» ¯ ¾�· ½ �.¶ ¢qºa» ¸M¼w· ±�½ �.¶ ½ � ½ À�.¶�¼ ¿ · À��Ùq¾ ¢ ·�¼ ¯ ¿ ��· ½ �.¶ »�æ�¢ ¶#�.¶<ì ¯ ¾�·#�.¶µ��·µì ¢ ¼ Â ¸w�.¶ J� ¼ ¿ ¶'¼ ® ¸U¹ À� £&¢ ¸ ± ¢ ·�¼ ¯ ¿ ½ �S¸U¹¡��¾'¾�� ± ¾�· æDÀ� ¯ ¾'¼ ç ± � ç ± ¼@� ¿ ·��¢ ¤ æ ��¸U¹ À� ç ± ¢ ·�¼ ¯ ¿ HKJ×é �.¶#· ½ � » ¾'� º ¼ °��¾��S¼ ºo» ¯ ¾�· ¢q¿ ¤�� J
��������� ���! #"%$& !')(+*-,/.&02130�4)4)05$&4617')8790�*:46(%;<$�021

Ç ¯ ± ¾ À� £[¢ ¸ ± ��¾�¸U¹¡��¾�¾�� ± ¾9· æ9À� ¯ ¾'¼ ç ± � ç ± ¼ ¢ ¤�¤ ¯ ºa»�¢ Ù ¿ ��¸U¹ À� ç ± ¢ ·�¼ ¯ ¿ HKJ×é ® ¼M¸Kì ¢ ± · ½ À��·#��¾ º ¼ ¿ ��¾D¶�¼ » ¸ ± ¶�¼w� ± ¾'¶·#��¾ º �.¶^¼ ¿ ·#��¾ £ ¼w� ¿�¿ � ¿ · ½ ¢q¿ ¶^¸U¹ ¢qºo» ¸M¼M· ±�½ � ½ � ½ À�.¶�¼ ¿ · À��Ùq¾ ¢ ·�¼ ¯ ¿�¢.£ �.¤ ½ �.¶ »dæ�¢ ¶#�.¶aì ¢ ¼ Â ¸M�.¶ ½ ¼M¶#·�¼ ¿ ¤�·#�.¶ J Ó ¸¶.¹ ¢ ÙX¼w· ½ ¹¡�.¶�·�¼ º ��¾�¸6¹�¼ ºo» ¯ ¾�· ¢q¿ ¤���¾'�.¸ ¢ ·�¼ £ � ½ �Q¤��.¶^·#��¾ º �.¶ J Ç ¯ ± ¾¦¤��Õì ¢ ¼w¾�� ® ¾�� »�¢ ¾�· ¯ ¿ ¶ ½�± æ�¢qº ¼M¸w· ¯ ¿ ¼M� ¿� � �.¤�·�¼wì » ¾ À�.¶#� ¿ · À� ¢ ± Æ æ�¢[» ¼w·#¾'� Ò ® ½ À�.¤�¾'¼ £[¢q¿ ·+¸M�.¶�·#¾ ¢q¿ ¶�¼M·�¼ ¯ ¿ Ì ù zSÌ � L ® Ì ù Æ Ì � Ì ù>= Ì �<ô�É
?A@ B�C#@ DFEGIH � HKJMLN Ò ÚO D#P�Q �

RS �ÚT DFEVU T Ô�WYX�Z X OT Í W\[6Z [ OT � | W �^]_ EEÚT Da`2U T Z T | E {ÚT D#b�UMc-dT Z c-dT efhgi Ï
¯�°± W\j � � �j � � j O ® ��· ¯â°± Z Û OT ® Z T ��· Z c-dT ¶ ¯ ¿ ·µ¸w�.¶ ¯ »�À��¾ ¢ ·#� ± ¾'¶�¸ ¯ ¤ ¢ ±2ý °¢ H ì)��¾ º ¼ ¯ ¿ ¶dÉ�¾��.¶ » �.¤�·�¼ £ � º � ¿ ·¤ ¯ ± ¾ ¢q¿ ·Yè
¤ ¯ ± ¾ ¢q¿ · ® » ¼ ¿ Ù ¯ ± ¼ ¿ ¶^kSÆ í ��· À�.¸w�.¤�·#¾ ¯ ì ¢ ¼ Â ¸w�.¶ ¢.£ �.¤ ± ¿òç ± ¢ ¾�l · ¯ » ¼ ¿ ·#��¾ ¿ � JØ ¿�¿ �µÙ ¢ ¾ ½ ¢q¿ · ç ± �S¸w�.¶�·#��¾ º �.¶nmX�Mo » ��¾�·�¼ ¿ � ¿ ·�¶ » ¯ ± ¾ z {Ê�� 
 � { � ��· z {Ê � ���� � { � ® ��·+� ¿ ì ¢ ¼h¶ ¢q¿ ·± ¶ ¢ Ùq� ½ �S¸ ¢ ¾'�.¸ ¢ ·�¼ ¯ ¿ ½ ¹ ± ¿ ¼w· ¢ ¾'¼w· À�ñÉ � �[ � � [ P Í�� �X � � X P Í�� ��M� � � P ��ô Ï
¯ ¿Õ» � ± · À�.¤�¾'¼w¾��S¸U¹ æ�¢qº ¼M¸w· ¯ ¿ ¼M� ¿ � � �.¤�·�¼wì ½ �S¸ ¢ ì ¢!p¤ ¯ ¿ ¶ ± ¼ £[¢q¿ ·#�ñÉ? @ B�C#@ DFEGIH � HKJqLN Òsr � �X � � X P�t Ý X ãP Í�� �[ � � [ Put Ý [ ãPwv Ï Ô HKJ¡H �
¢�£ �.¤-É t Ý X ãP � �ÚT DFE U T Z X PT Í EEÚT Da` U T Z T | E {ÚT D#b U c-dT Z c-dT Ï Ô HKJyx �
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t Ý [ ãP � �ÚT DFEVU T Z [ PT Í EEÚT Da`�U T Z T | E {ÚT D#b�Uhc-dT Z c-dT Ï Ô HKJ×ê �
��· ¯ Â ·#� ¿ ¼w¾+¸6¹ ¢qºo» ¸M¼w· ±�½ � ½ � ½ À�.¶�¼ ¿ · À��Ùq¾ ¢ ·�¼ ¯ ¿ ¶ ¯ ± ¶ ¸ ¢ ì ¯ ¾ º �S¶ ± ¼ £&¢q¿ ·#�ñÉ

��� �� Ô ä � � � Ì ? @ B�C#@ DFEGIH ÌKz Ê�� � HKJ LN Ò � � �X � � X P ö Ý X ã Í�� �[ � � [ P ö Ý [ ã	�
� HKJqLN Ò � �X � � X P ö Ý X ã Ô L-Í�
 � Ï¢�£ �.¤ ö Ý X Q [ ã � ��� �� Ô 
 � � � Ì t Ý X Q [ ãP Ì2z Ê�� úó ¹¡��¾�¾�� ± ¾+· æ9À� ¯ ¾'¼ ç ± � ç ± �S¸U¹ ¯ ¿ ì ¢ ¼w·+¶�¼â¸U¹ ¯ ¿Õ¢ ¶�¶�¼ º ¼h¸w� ² Ð � Ñ °¢ | ¶'¼ ¿�Ô Ò � � �.¶#· ½ À�.¤�¾'¼w·#� »d¢ ¾âÉ

�  ������ � ������� ���
� ���� � ����� � ��� Ï Ô HKJ � �

¤ ¢ ¾ ¢ ± » ¾�� º ¼M��¾ ¯ ¾ ½ ¾���� ¿ Ì 
�Ì ® ¸U¹¡� � ��· ½ � ö Ý [ ã ¶ ± ¾j¸U¹ ¢ ¶� ºÁÀ��·#¾'¼w� » � ± ·j¶�¹¡� ý » ¾'¼ º ��¾ ½ ��¸ ¢ ì ¢!p¤ ¯ ¿ ¶ ± ¼ £[¢q¿ ·#�! HqH#" É § ´[² Ð � Ñ | ¶'¼ ¿SÔ Ò � � � Ò ¤ ¯ ¶ Ô Ò � � ¶�¼ ¿�Ô%$ � ¤ ¯ ¶ Ô å � Ì 
dÌ Ï Ô HKJ'& �
¯�°± $ �.¶#·j¸U¹ ¢ ¾�Ù ± º � ¿ · ½ � � [ � ��·jå�¸ ¢ ½ ¼ � À��¾�� ¿ ¤��O� ¿ ·#¾���¸w�.¶ »�æ�¢ ¶��.¶�ì ¯ ¾'·#�.¶ ½ � ö Ý X ã ��· ö Ý [ ã J

( ¯ ± ¶ ¢ ¸M¸ ¯ ¿ ¶ ºa¢ ¼ ¿ ·#� ¿�¢q¿ · À� £&¢ ¸ ± ��¾ Ì 
�Ì ½ ¢q¿ ¶+¸w�O¤ ¢ ¶ ½ � z�{Ê � ���� � { � ® ¢.£[¢q¿ · ½ � ¿ ¯ ± ¶ · ¯ ± ¾ ¿ ��¾ £ ��¾'¶¤��.¸ ± ¼ ½ � z {Ê � 
 � { � J
)+*�*�,.-/*10�243,.56*#7%89-:,<;/=?>:@1A%,<B�=C@D;E, zD{Ê�� ���� � { �
ó �.¶ ·#��¾ º �.¶ ö Ý X ã ��· ö Ý [ ã ½ �Q¸U¹ ¢qºa» ¸M¼w· ±�½ � ½ � ½ À�.¶�¼ ¿ · À��Ùq¾ ¢ ·�¼ ¯ ¿ ½ � z�{Ê � ���� � { � ¾�� p¤ ¯ ¼ £ � ¿ · ½ �.¶¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶�¼ ½ � ¿ ·�¼ ç ± �.¶ ½ ��¸ ¢<»�¢ ¾�· ½ �.¶ ¯ »�À��¾ ¢ ·#� ± ¾'¶ » ¼ ¿ Ù ¯ ± ¼ ¿ ¶1¸ ¯ ¤ ¢ ±2ý Z `�FGF EE ��· Z c-dbHFGF E { ® º^¢ ¼M¶ » � ± £ � ¿ ·½ ¼ � À��¾���¾�¶�¼d¸w�.¶D¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶ ½ �.¶ ¯ »DÀ��¾ ¢ ·#� ± ¾'¶ Z X PEQ � ��· Z [ PEQ � ¿ ¹ ¯ ¿ · »�¢ ¶D¸ ¢Oº �� º ��¼ ºa» ¯ ¾'· ¢q¿ ¤�� J Z X PEQ � » � ± ·¤ ¯ ¿ ·#¾'¼ Â ± ��¾ »d¢ ¾D¸U¹�¼ ¿ ·#��¾ ºÁÀ� ½ ¼ ¢ ¼w¾�� ½ �+· ¯ » ¯ ¸ ¯ ÙX¼w�.¶9� ¿�¢ ¾ Â ¾��+��· ½ �j· ¯ » ¯ ¸ ¯ ÙX¼w�.¶D� ¿^» ¼ ¿ Ù ¯ ± ¼ ¿a¿ ¯ ¿ è
¸ ¯ ¤ ¢ ¸ ! H6xI" ®½ ¹ ¯â°± É ö Ý X ã �KJ X Í�L X |ML � Ï Ô HKJ'N �

¯�°± L � �.¶#·Q¸ ¢ ¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ½ �.¶ ¯ »DÀ��¾ ¢ ·#� ± ¾'¶ » ¼ ¿ Ù ¯ ± ¼ ¿ ¶Õ¸ ¯ ¤ ¢ ±Ký ® J X ¸ ¢ ¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ � ¿ ¢ ¾ Â ¾�� ½ �¸6¹ ¯ »DÀ��¾ ¢ ·#� ± ¾ Z X PEQ � ��· L X ¸ ¢ ¤ ¯ ¿ ·#¾�¼ Â ± ·�¼ ¯ ¿ � ¿Õ» ¼ ¿ Ù ¯ ± ¼ ¿Õ¿ ¯ ¿ ¸ ¯ ¤ ¢ ¸ ½ ��¤�� ½ ��¾ ¿ ¼M��¾ ¯ »�À��¾ ¢ ·#� ± ¾ J Z [ PEQ � » � ± ·¤ ¯ ¿ ·#¾'¼ Â ± ��¾ »�¢ ¾o¸U¹�¼ ¿ ·#��¾ ºÁÀ� ½ ¼ ¢ ¼M¾�� ½ �ò· ¯ » ¯ ¸ ¯ ÙX¼w�.¶\� ¿x» ¼ ¿ Ù ¯ ± ¼ ¿ÿ¿ ¯ ¿ è
¸ ¯ ¤ ¢ ¸9��· ½ � · ¯ » ¯ ¸ ¯ ÙX¼M� ½ ¹ ¢q¿�¿ ¼ æ ¼M¸ ¢ è·�¼ ¯ ¿ ! H6xI" É ö Ý [ ã � L [ ÍPO [ |ML � Ï Ô HKJML ô �
¯�°± O [ �.¶�· ¸ ¢ ¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ � ¿ · ¯ » ¯ ¸ ¯ ÙX¼w� ½ ¹ ¢q¿�¿ ¼ æ ¼M¸ ¢ ·�¼ ¯ ¿ ½ � Z [ PEQ � J Æ��.¶^· ¯ » ¯ ¸ ¯ ÙX¼w�.¶ ½ ¹ ¢q¿�¿ ¼ æ ¼M¸ ¢ ·�¼ ¯ ¿��· ¤��.¸M¸w�.¶¦� ¿õ» ¼ ¿ Ù ¯ ± ¼ ¿ ® ¸ ¯ ¤ ¢ ¸ ¯ ± ¿ ¯ ¿ ® ¶ ¯ ¿ · » ¸ ± ¶¦¤ ¯ ºo» ¸M¼ ç ± À���.¶ ç ± �³¤��.¸M¸w�.¶ò� ¿Î¢ ¾ Â ¾�� J�í �.¶ Â ¯ ± ¤�¸w�.¶» � ± £ � ¿ · »�¢ ¾o� ý � ºo» ¸w�¦� ¿ ·#¾���¾a� ¿ � � ± J-È ¿ ¶�¹ ¢ ·#·#� ¿ ½�½ ¯ ¿ ¤ °¢ ¤�� ç ± ��¸w�.¶ ¢qºo» ¸M¼M· ±�½ �.¶ O [ ® L [ ��· L �
¶ ¯ ¼w� ¿ ·�¶ ± »�» ¾'¼ ºÁÀ���.¶ »�¢ ¾µ¾ ¢[»�» ¯ ¾'· °¢ J X JQ( ¯ ± ¶µ� ¿ ·#� ¿ ¯ ¿ ¶�¤ ¯ ºo» ·#� °¢ ¸U¹ ¢ ¼ ½ � ½ ¹ ± ¿ ì ¢ ¤�·#� ± ¾ º ± ¸w·�¼ » ¸M¼M¤ ¢ ·�¼wì}¥�R ZaÔ ô ú Ò � ! H6xI" ® ½�± º �� º � ¯ ¾ ½ ¾�� ç ± ��¸M�¦¥ ½ � ¸ ¢�»�¢ ¾ ¢qºÿÀ��·#¾'¼M¶ ¢ ·�¼ ¯ ¿ ½ � � ¯ ¸wìv� ¿ ¶#·#�.¼ ¿ ½ ��¸ ¢ ºa¢ ·#¾'¼M¤��Æ � û J�í ¢q¿ ¶j¤��O¤ ¢ ¶�É Ì ö Ý [ ã ÌÌ ö Ý X ã Ì � ZaÔ ¥ � Ï
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BDC)E9G�HKJ×Ò\N���W#b.t]_'_gr_\]�c^idR)c�Vpb[g2R)cK�-W�]3idW�s]_.]�c�eKs]aT[gÕc�R��[]'T[g s]�kw]'t.eFW#bYf�TqR���kw]���t'bqc�eFW�R���g�T[cdeÕnT�z {Ê�� 
 � { � �
��· Ì 
dÌ � Z^Ô ¥ ` ��úó ¹¡��¾�¾�� ± ¾µ· æDÀ� ¯ ¾'¼ ç ± �a¼ ¿ ·#¾ ¯ ½�± ¼M·#�O� ¿³¢ ¶�¶�¼ º ¼M¸ ¢q¿ · ² Ð � Ñ °¢ | ¶�¼ ¿âÔ Ò � � �.¶�· ¢ ¸ ¯ ¾'¶µ·#¾ °�.¶�ì ¢ ¼ Â ¸w� ® ½ �o¸U¹ ¯ ¾ ½ ¾'� ½ �L
	 J ÆD� » � ¿ ½ ¢q¿ · ®K¯ ¿Õ¿ � » � ± ·�� ¿ · ¯ ± ·#��¾'¼wÙ ± � ± ¾�� ý ¤�¸ ± ¾'�S¸U¹¡� ý ¼h¶#·#� ¿ ¤�� ½ � » ¾ ¯ ¤��.¶�¶ ± ¶ ® » � ± » ¾ À� ½ ¼M¤�·�¼ Â ¸w�.¶ ®¢ ± Ù º � ¿ · ¢q¿ · L [ ® � ± ¶ ç ± ¹ °¢ ¾�� ¿ ½ ¾'� ¤��Q·#��¾ º � ½ � º �� º �Q· ¢ ¼h¸M¸w� ç ± � J X J ÆD� » ¯ ± ¾�¾ ¢ ¼M· ���·#¾�� ½ �± °¢ ½ �.¶» ¾ ¯ ¤��.¶'¶ ± ¶ ¼ ¿ ·#� ¿ ¶#�.¶ ½ �S¾�� ½ ¼ � ± ¶�¼ ¯ ¿ ! H6xI"6J�í ¢q¿ ¶+¤��O¤ ¢ ¶IÉÌ 
dÌ � Z^Ô ¥ � � Ï
��·ñ¸U¹¡��¾'¾�� ± ¾/· æ9À� ¯ ¾'¼ ç ± � ¢ ·#·#�.¼ ¿ · R x�	 J[Ø ¿ ¾���Ù ¢ ¾ ½\½ ��¸ ¢j» ¾ À�.¤�¼M¶�¼ ¯ ¿ � ý »DÀ��¾'¼ º � ¿ · ¢ ¸w� ¢ ¤�· ± �.¸M¸M� ® ¸6¹�¼ ¿ ¤���¾�·�¼w· ±�½ �· æDÀ� ¯ ¾�¼ ç ± � �.¶#·-¶ ± �^¶ ¢qºaº � ¿ ·�ì ¢ ¼ Â ¸w� » ¯ ± ¾�¤ ¯ ¿ ¶'¼ ½ À��¾���¾ ç ± � ¸U¹ ¢ ¶�� ºÁÀ��·#¾'¼M�<Æ�Ç ½ ¢q¿ ¶�¸w� ¤ ¢q¿�¢ ¸ z�{Ê � ���� � { �º �.¶ ± ¾��S¶�¼ ¿IÔ Ò � � J

)+*�*�,.-/*10�243,.56*#7%89-:,<;/=?>:@1A%,<B�=C@D;E, z {Ê � 
 � { �Æ ¯ ºaº � ½ ¢q¿ ¶ñ¸M��¤ ¢ ¶ ½ � zD{Ê�� ���� � { � ® ¸w�.¶�·#��¾ º �.¶ ö Ý X ã ��· ö Ý [ ã ½ � ¸U¹ ¢qºo» ¸h¼w· ±�½ � ½ � ½ À�.¶�¼ ¿ · À��Ùq¾ ¢ ·�¼ ¯ ¿½ � zD{Ê�� 
 � { � ¾�� p¤ ¯ ¼ £ � ¿ · ½ �.¶+¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶�¼ ½ � ¿ ·�¼ ç ± �.¶ ½ ��¸ ¢\»d¢ ¾�· ½ �.¶ ¯ »�À��¾ ¢ ·#� ± ¾�¶ » ¼ ¿ Ù ¯ ± ¼ ¿ ¶D¸ ¯ ¤ ¢ ±2ýZ `�FGF EE ��· Z cFdbHFGF E { Ô Ä�Ù ± ¾�� HKJ×Ò � J Ó ¸M¶ » � ± £ � ¿ · ½ ¼ � À��¾���¾S¶�¼ñ¸M�.¶<¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶ ½ �.¶ ¯ »�À��¾ ¢ ·#� ± ¾'¶ Z X PEQ � ��· Z [ PEQ �¿ ¹ ¯ ¿ · »d¢ ¶ ¸ ¢oº �� º ��· ¢ ¼M¸M¸w� J =<¿ � ½ ¼ � À��¾�� ¿ ¤��S¤ ¢[» ¼M· ¢ ¸w�S¾ À�.¶�¼ ½ � ½ ¢q¿ ¶ ¸w��ì ¢ ¼w· ç ± � Z X PEQ � ¿ � » � ± · ¤ ¯ ¿ ·#¾'¼ Â ± ��¾»d¢ ¾ ± ¿ �µ· ¯ » ¯ ¸ ¯ ÙX¼w��� ¿�¢ ¾ Â ¾�� ® ��· ½ ¯ ¼M·�¸M��ì ¢ ¼w¾'� »d¢ ¾+¸U¹�¼ ¿ ·#��¾ ºÁÀ� ½ ¼ ¢ ¼M¾�� ½ ¹ ± ¿ ��· ¯ » ¯ ¸ ¯ ÙX¼w��� ¿ò» ¼ ¿ Ù ¯ ± ¼ ¿ ! HpêI" Éö Ý X ã � L X |ML � ú
Ç ¯ ± ¾µ¶ ¢�»�¢ ¾�· ® Z [ PEQ � ¤ ¯ ¿ ·#¾�¼ Â ± � °¢ ¿ ¯ ± £ � ¢ ± »�¢ ¾µ¸U¹�¼ ¿ ·#��¾ ºÁÀ� ½ ¼ ¢ ¼M¾�� ½ ��· ¯ » ¯ ¸ ¯ ÙX¼w�.¶+� ¿ » ¼ ¿ Ù ¯ ± ¼ ¿�¿ ¯ ¿ è
¸ ¯ ¤ ¢ ¸��· ½ �S· ¯ » ¯ ¸ ¯ ÙX¼w�.¶ ½ ¹ ¢q¿�¿ ¼ æ ¼h¸ ¢ ·�¼ ¯ ¿ÃÔ Ä�Ù ± ¾�� HKJ×é ® ! HpêI" � Éö Ý [ ã � L [ ÍPO [ |ML � ú
í ¢q¿ ¶ò¤��ü¤ ¢ ¶ ö Ý X ã ��· ö Ý [ ã ¶ ¯ ¿ · ½�± º �� º � ¯ ¾ ½ ¾�� ½ �ÃÙq¾ ¢q¿ ½ � ± ¾¦� ¿�» ¾�� º ¼ °��¾�� ¢[»�» ¾ ¯ ý ¼ ºa¢ ·�¼ ¯ ¿ J+È ¿¤ ¯ ¿ ¶�¼ ½ °��¾�� ¿ ¯ · ¢qºaº � ¿ · ç ± ��¸w�.¶�¤ ¯ ¿ ·#¾�¼ Â ± ·�¼ ¯ ¿ ¶ ½ �.¶�· ¯ » ¯ ¸ ¯ ÙX¼M�.¶9� ¿¦» ¼ ¿ Ù ¯ ± ¼ ¿ ¶ ¿ ¯ ¿ ¸ ¯ ¤ ¢ ±2ý ¶ ¯ ¿ · ¢�» ¾'¼ ¯ ¾�¼» ¾ ¯ ¤ æ �.¶ ® ¤ ¢ ¾ ½�± » ¯ ¼ ¿ · ½ � £ ± � ½ �\¸ ¢ kOÆ í » ��¾�· ± ¾ Â�¢ ·�¼ £ � ® ¸w�.¶ À�.¸w� º � ¿ ·�¶ ½ � º^¢ ·#¾'¼M¤�� ½ � Z X PEQ � ��· Z [ PEQ �¶ ¯ ¿ ·+¶'¼ º ¼M¸ ¢ ¼M¾��.¶ ®�°¢ ± ¿ ì ¢ ¤�·#� ± ¾ t Ô�� X  � �'� R�ô ú é » ¾ °�.¶ J�ë ¯ ± ¶ ¤��.¶ æ � » ¯ · æ °�.¶#�.¶IÉÌ ö Ý [ ã ÌÌ ö Ý X ã Ì � Z^Ô L � Ï
��· Ì 
dÌ � Z^Ô ¥ � ��ú
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BDCFE-GqHKJ×éDN�����]�ZjidkM]_�`p]�e6b�iKb[k b'VqR6]_/i2T[WDkw]�_��.g�]�kvkM]_9kw]�_Db�i�s]�WYTqe
]�g2W'_ t'b[g2W#T[c�eF�#t'b[g2W#T[c�e�iK]�g �q]�c�eât'bqc�eFW�R���g�]�WnT�z�{Ê�� 
 � { � �
ó ¹¡��¾�¾�� ± ¾+· æ9À� ¯ ¾'¼ ç ± �O¼ ¿ ·#¾ ¯ ½�± ¼w·#�<� ¿�¢ ¶�¶�¼ º ¼M¸ ¢q¿ · ² Ð � Ñ °¢ | ¶�¼ ¿�Ô Ò � � �.¶�· ¢ ¸ ¯ ¾'¶ ½ ¹¡� ¿p£ ¼w¾ ¯ ¿ x 	¦J
Æ�� » � ¿ ½ ¢q¿ · ® ¿ ¯ ± ¶ ¿ � » ¯ ± £ ¯ ¿ ¶ »�¢ ¶ � ý ¤�¸ ± ¾'� ½ �.¶ £[¢ ¸w� ± ¾'¶ ½ � L [ » ¸ ± ¶ À�.¸w� £�À���.¶ ½ ¹ ± ¿ ì ¢ ¤�·#� ± ¾ }¥ ® ¤ ¢ ¾ ½ �.¶» ¾ ¯ ¤��.¶'¶ ± ¶ ½ ��¾'� ½ ¼ � ± ¶�¼ ¯ ¿ ¼ ºo» ¯ ¾�· ¢q¿ ·�¶ » ¯ ± ¾�¾ ¢ ¼M� ¿ ·�¼ ¿ ·#��¾ £ � ¿ ¼w¾ ! HpêI"6Jâë ¼â¤[¹¡�.¶#·+¸M�S¤ ¢ ¶�ÉÌ ö Ý [ ã ÌÌ ö Ý X ã Ì � ZaÔ L¥ � Ï
��· Ì 
dÌ � ZaÔ ¥ �Ø ¿�¢ ¶�¶�¼ º ¼M¸ ¢q¿ · ² Ð � Ñ °¢ | ¶�¼ ¿âÔ Ò � � ® ¸6¹¡��¾�¾�� ± ¾�· æDÀ� ¯ ¾'¼ ç ± � » � ± · ¢ ¸ ¯ ¾'¶ ¢ ·#·#�.¼ ¿ ½ ¾�� Ò ô 	 J

ó �.¶j�.¶#·�¼ ºa¢ ·�¼ ¯ ¿ ¶ » ¾ À�.¶�� ¿ · À���.¶ � ± ¶ ç ± ¹�¼M¤�¼�¶ ¯ ¿ · » � ± » ¾ À�.¤�¼M¶#�.¶ ® ¤ ¢ ¾�¸w�O¤ ¢ ¸M¤ ± ¸ ½ �.¶ À�.¸ À� º � ¿ ·�¶ ½ � ºa¢ ·#¾'¼M¤��æ�¢ ½ ¾ ¯ ¿ ¼ ç ± �.¶ ½ �.¶ ¯ »�À��¾ ¢ ·#� ± ¾'¶ ½ ��¸U¹ æ�¢qº ¼M¸w· ¯ ¿ ¼M� ¿ � � �.¤�·�¼wì » ¾ À�.¶#� ¿ ·#� ½ �.¶�¼ ¿ ¤���¾'·�¼w· ±�½ �.¶�¼ ºo» ¯ ¾�· ¢q¿ ·#�.¶ J ÆD�.¤�¼�.¶�· ½ �± °¢ ¸ ¢^¿�¢ · ± ¾�� ¿ ¯ ¿Õ» ��¾�· ± ¾ Â�¢ ·�¼ £ � ½ ��¸ ¢ ¤ æ ¾ ¯ º ¯ ½ � ¿�¢qº ¼ ç ± � ç ± ¢q¿ ·�¼ ç ± � °¢^Âd¢ ¶�¶#� À� ¿ ��¾�ÙX¼w� ® ��· °¢ ¸ ¢¿DÀ�.¤��.¶'¶�¼w· À� ½ � ½ À�.¤�¾'¼w¾'� ½ �.¶ æ�¢ ½ ¾ ¯ ¿ ¶S��· ¿ ¯ ¿ ½ �.¶ ç ± ¢ ¾�l2¶O¸M¼ Â ¾��.¶ ½ ¢q¿ ¶�¸w�.¶ À��· ¢ ·�¶\¼ ¿ ¼w·�¼ ¢ ±2ý ��·�Ä ¿�¢ ±2ý J�ó ¢¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ½ ¹ ± ¿ÿ» ¾ ¯ ¤��.¶�¶ ± ¶ ½ ¹ ± ¿ � · ¯ » ¯ ¸ ¯ ÙX¼w� ½ ¯ ¿�¿DÀ��� �.¶#· ½ ¼��^¤�¼M¸M� °¢ ½ À��·#��¾ º ¼ ¿ ��¾ J =<¿ ���.¶�·�¼ ºa¢ ·�¼ ¯ ¿± ·�¼M¸M¼M¶ ¢q¿ · ½ �.¶ ç ± ¢q¿ ·�¼w· À�.¶ º �.¶ ± ¾ À���.¶o� ý »�À��¾'¼ º � ¿ · ¢ ¸w� º � ¿ · ® ��· ¿ � ì ¢ ¼M¶ ¢q¿ · »�¢ ¶o¼ ¿ ·#��¾ £ � ¿ ¼M¾ ½ � ç ± ¢q¿ ·�¼w· À�.¶· æDÀ� ¯ ¾�¼ ç ± �.¶ ºa¢ ¸â¤ ¯ ¿�¿ ± �.¶ ® ¶���¾ ¢ ¼w· º ¯ ¼ ¿ ¶ ¢qº�Â ¼wÙ��± � J Æµ¹¡�.¶#·+¤���·�� » � ½ ¹¡�.¶#·�¼ º^¢ ·�¼ ¯ ¿òç ± ¼@�.¶#·�·#� ¿ · À� ½ ¢q¿ ¶�¸w�.¶¾ À��ì À��¾�� ¿ ¤��.¶ ! HqH ® H � "6J�Ø ¸M¸w� À��· ¢[Â ¸h¼w· ± ¿ � Â ¯ ¾ ¿ ��¶ ± »DÀ��¾'¼w� ± ¾�� ¶ ± ¾o¸ ¢ ¤ ¯ ¿ ·#¾�¼ Â ± ·�¼ ¯ ¿ ½ � Z Ý [ P ãEQ � ® � ¿ ì ¯ ¿ ¤�·�¼ ¯ ¿½ �.¶S¾ ¢[»�» ¯ ¾�·�¶ ½ � Â ¾ ¢q¿ ¤ æ � º � ¿ ·�¶ ½ ¹ ¢ ± ·#¾��.¶�¤ ¢q¿�¢ ±2ým½ � ½ À�.¶�¼ ¿ · À��Ùq¾ ¢ ·�¼ ¯ ¿ J Ç ¯ ± ¾�¤��.¸ ¢ ® ö Ý [ ã �.¶#·O� ý » ¾'¼ ºÁÀ�¤ ¯ º^º � ± ¿ ��¤ ¯ º�Â ¼ ¿�¢ ¼h¶ ¯ ¿ ¸M¼ ¿DÀ� ¢ ¼w¾'� ½ ¹ ¢qºo» ¸M¼w· ±�½ �.¶1¼ ¿ ·#��¾ £ � ¿�¢q¿ · ½ ¢q¿ ¶ ½ ¹ ¢ ± ·#¾��.¶-¤ ¢q¿�¢ ±2ý ® � ¿ ± ·�¼M¸M¼h¶ ¢q¿ · ½ �.¶¾'�.¸ ¢ ·�¼ ¯ ¿ ¶ ¼h¶�¶ ± � ½ �S¸ ¢ ¶�� ºÁÀ��·#¾'¼M� ë =\Ô é � ½ �S¸U¹�¼ ¿ ·#��¾ ¢ ¤�·�¼ ¯ ¿ ì ¯ ¾�·#� ! HqH#" É
ö Ý [ ã r z {Ê � 
 � { v � LÒ ��� Ý [ ã r }� � { � { v | � Ý [ ã r � � { }� { v � Í LÒ � éÒ ��	
� Ý [ ã Ô 
 § � | o � Ý [ ã r 
 §�� v �
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Í LH � Ý [ ã r � {��â{ v | LH � Ý [ ã r � �â{ v | LÒ N Ò � Ý [ ã r 
 �â{ v Ï
Ô HKJMLqL �

¯�°± 	 ��·>o�¶ ¯ ¿ ·�¸w�.¶O¤ ¯ ¶�¼ ¿ ± ¶O��·�¶�¼ ¿ ± ¶ ½ �^¸U¹ ¢q¿ ÙX¸M� ½ � ºÁÀ�.¸ ¢q¿ Ùq�^� ¿ ·#¾��¦¸w�.¶ ºÁÀ�.¶ ¯ ¿ ¶O§³��·�§ � J1ó ¢ ¾��.¸ ¢ ·�¼ ¯ ¿¤�¼wè ½ �.¶�¶ ± ¶ ± ·�¼M¸M¼M¶#� ½ �.¶ ¢qºo» ¸M¼w· ±�½ �.¶ ½�± ·�� » ��É� Ý [ ã r }� � { � { v � � }� � { � { Ì t Ý [ ã� Ì z � Ï
º ��·#· ¢q¿ ·�� ¿�� � ± ¸6¹ ¯ »DÀ��¾ ¢ ·#� ± ¾ t Ý [ ã� ¢q¿�¢ ¸ ¯ Ù ± � °¢ ¤��.¸ ± ¼ ½ �<¸6¹ À� ç ± ¢ ·�¼ ¯ ¿ HKJ¡H ® ¼M¶'¶ ±^½ ¹ ± ¿�æ�¢qº ¼M¸w· ¯ ¿ ¼w� ¿ � � �.¤�·�¼Mì¼ ½ � ¿ ·�¼ ç ± � °¢ HKJ×ê ®q¯â°± ¸U¹ ¯ ¿\¢ ¶ ± Â ¶#·�¼M· ± À��¸M�.¶ ç ± ¢ ¾�l2¶ ½ ¢ ±2ý ç ± ¢ ¾�l2¶�¶ JqØ ¿ � � ��·�¸6¹ ¢[»�» ¸M¼M¤ ¢ ·�¼ ¯ ¿ ½ ��¸ ¢ ¶� ºÿÀ��·#¾'¼w�ë =�Ô é � » ��¾ º ��· ½ ¹¡� ý » ¾'¼ º ��¾j¸w� º � ºOÂ ¾�� ½ � ½ ¾ ¯ ¼w·#� ½ � HKJMLqL � ¿ ì ¯ ¿ ¤�·�¼ ¯ ¿ ½ ��¤ ¢q¿�¢ ±2ýÕ½ � ½ À�.¶�¼ ¿ · À��Ùq¾ ¢ ·�¼ ¯ ¿½ ¹ À��·#¾ ¢q¿ Ùq��· À� ¿ ± ¸M¸M� ½ ¢q¿ ¶ ¸U¹ À��· ¢ ·+Ä ¿�¢ ¸ ® ½ À�.¤�¾'¼w·�¶ »�¢ ¾+¤���· æ�¢qº ¼M¸w· ¯ ¿ ¼w� ¿ JÈ ¿þ» ¯ ± ¾�¾ ¢ ¼M·�¤ ¢ ¸M¤ ± ¸w��¾ ± ¿ � Â ¯ ¾ ¿ �ò¶ ± »�À��¾�¼w� ± ¾�� °¢ 
 °¢ü»�¢ ¾�·�¼w¾ ½ �.¶o¾ ¢[»�» ¯ ¾�·�¶ ½ � Â ¾ ¢q¿ ¤ æ � º � ¿ · ½ �.¶¤ ¢q¿�¢ ±2ý ¼ ºo» ¸M¼ ç ± À�.¶-¤�¼ è ½ �.¶'¶ ± ¶ J ÆD� » � ¿ ½ ¢q¿ · ® ¤��.¶ ½ ��¾ ¿ ¼w��¾'¶ ¿ �j¶ ¯ ¿ · »�¢ ¶9¶ ± �^¶ ¢qºaº � ¿ · Â ¼w� ¿�º �.¶ ± ¾ À�.¶ J�È ¿» � ± ·<· ¯ ± ·#��ì ¯ ¼M¶ ± ·�¼M¸M¼h¶#��¾ » ¯ ± ¾ zD{Ê � 
 � { � ¸ ¢^Â ¯ ¾ ¿ � ¯ Â ·#� ¿ ± � » ¯ ± ¾ z

à
� 
 �

à J�Ø ¿ � � ��· ® ¸ ¢ ¾��.¸ ¢ ·�¼ ¯ ¿ë =�Ô é � É ö Ý [ ã�� z à � 
 �
à	� � � Ý [ ã
�


 �
à�� Í � Ý [ ã r }� � { � à v Ô HKJML.Ò �

º ��·I� ¿�� � ±O½ �.¶�¤ ¢q¿�¢ ±2ýO½ ¯ ¿ ·I¸w�.¶I¾ ¢[»�» ¯ ¾�·�¶ ½ � Â ¾ ¢q¿ ¤ æ � º � ¿ ·I¶ ¯ ¿ · º ¼M� ±2ý ¤ ¯ ¿�¿ ± ¶ J Ç ¯ ± ¾ » ¯ ± £ ¯ ¼w¾I·�¼w¾���¾ ½ �¸6¹ À� ç ± ¢ ·�¼ ¯ ¿ HKJML.Ò ± ¿ � Â ¯ ¾ ¿ ��¶ ± »DÀ��¾'¼w� ± ¾��9¶ ± ¾ 
 ® ¼M¸qì ¢ ± · ç ± � Ì ö Ý [ ã � z�{Ê � 
 � {
� Ì ¶ ¯ ¼w·1¼ ¿ ì À��¾�¼w� ± ¾�� ¯ ± À��Ù ¢ ¸w� °¢Ì ö Ý [ ã Ô z à � 
 �

à � Ì5J Æ��.¶ ½ � ±Ký ¢qºa» ¸M¼w· ±�½ �.¶�¾�� p¤ ¯ ¼ £ � ¿ · ½ �.¶j¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶ ½ �.¶ ¯ »�À��¾ ¢ ·#� ± ¾�¶ » ¼ ¿ Ù ¯ ± ¼ ¿ ¶¸ ¯ ¤ ¢ ±2ý Â � ¶ } ¶'¶ ® » ¾ À�.¶#� ¿ ·�¶ ½ ¢q¿ ¶� U T Z T | � U c-dT Z cFdT ® ç ± ¼ ¿ � ½ ¼ � °��¾�� ¿ · ç ± � »d¢ ¾a¸ ¢³¿�¢ · ± ¾�� ½�±ç ± ¢ ¾�lQ¶ » �.¤�· ¢ ·#� ± ¾ JIë ¼ ¿ ¯ ± ¶µ¶ ± »�» ¯ ¶ ¯ ¿ ¶ ç ± ¹¡�.¸h¸w�.¶j¶ ¯ ¿ ·S¶�¼ º ¼M¸ ¢ ¼w¾'�.¶ ® ¢ ¸ ¯ ¾'¶ Ì ö Ý [ ã Ô z à � 
 �
à � Ì ¿ � » � ± ·���·#¾'�m¼ ¿ ì À��¾'¼w� ± ¾ °¢ Ì ö Ý [ ã � z {Ê � 
 � {

� Ì ç ± � »d¢ ¾Õ¸U¹¡� � ��· ½ �.¶ò¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶ ½ �.¶ ¯ »�À��¾ ¢ ·#� ± ¾'¶Õ¤ ¯ ± ¾ ¢q¿ ·Yè¤ ¯ ± ¾ ¢q¿ ·�� U T Z [ PT ��·�� U T Z [ �T Ô ¤�ì J À� ç ± ¢ ·�¼ ¯ ¿ ¶ HKJ'N ��· HKJML ô � J ÆD�.¶ ¯ »�À��¾ ¢ ·#� ± ¾'¶ ¤ ¯ ± ¾ ¢q¿ ·Yè
¤ ¯ ± ¾ ¢q¿ · ¿ �» � ± £ � ¿ ·ñ¼M¤�¼r¤ ¯ ¿ ·#¾'¼ Â ± ��¾ »�¢ ¾ ½ �.¶�· ¯ » ¯ ¸ ¯ ÙX¼w�.¶/� ¿\¢ ¾ Â ¾�� ® ��· ½ ¯ ¼ £ � ¿ · »d¢ ¶�¶#��¾ °¢µ¿ ¯ ± £ � ¢ ± »�¢ ¾ ½ �.¶/· ¯ » ¯ ¸ ¯ ÙX¼w�.¶» ¸ ± ¶+¤ ¯ ºa» ¸M¼ ç ± À���.¶ J@È ¿Õ¿ � » � ± ·j¤���¾�·�¼wÄ���¾ ç ± ��¤��.¶µ¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶+¶ ¯ ¿ · ½ � º �� º ��· ¢ ¼M¸M¸M� ½ ¢q¿ ¶<¸w�.¶ ½ � ±2ý¤ ¢q¿�¢ ±2ý J�ó ¢¦ºÿÀ��· æ ¯ ½ �a¶#��¾ ¢ ¼ ¿�¢[»�» ¸M¼M¤ ¢[Â ¸w��¶�¼�¸w�.¶�¤ ¯ ¿ ·#¾�¼ Â ± ·�¼ ¯ ¿ ¶ ½ �.¶ ¯ »�À��¾ ¢ ·#� ± ¾'¶S¤ ¯ ± ¾ ¢q¿ ·Yè
¤ ¯ ± ¾ ¢q¿ ·O¶ ¯ ¿ ··#¾ °�.¶�¼ ¿ ì À��¾'¼M� ± ¾��.¶ ½ ¢q¿ ¶µ¸w��¤ ¢ ¶ ½�± º ¯ ½ ��¤ æ�¢ ¾�Ù À� ® » ± ¼h¶ ç ± ¹ ¯ ¿ò» ¯ ¶#� ¢ ¸ ¯ ¾'¶ ± ¿ � Â ¯ ¾ ¿ � ± ¿ ¼ ç ± � º � ¿ ·+¶ ± ¾<¸ ¢¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ½ �.¶ » ¼wÙ ¯ ± ¼ ¿ ¶D¸ ¯ ¤ ¢ ±2ý J�� ¼w� ¿ò¿ ¹�¼ ¿ ½ ¼ ç ± � ç ± �O¤[¹¡�.¶#·<¸w�S¤ ¢ ¶ ® Â ¼w� ¿òç ± ¹ ¯ ¿�¿ � » ± ¼M¶�¶#��¸U¹¡� ý ¤�¸ ± ¾'�� ¿ · ¯ ± ·#�o¾'¼wÙ ± � ± ¾ J Ç ¢ ¾ ¢ ¼M¸M¸M� ± ¾'¶ ® ½ ¢q¿ ¶µ¸w�o¤ ¢ ¶�¤ ¯ ¿ ·#¾ ¢ ¼w¾�� ¯�°± ¸ ¢ ¤ ¯ ¿ ·#¾�¼ Â ± ·�¼ ¯ ¿ ½ �.¶ ¯ »�À��¾ ¢ ·#� ± ¾'¶S¤ ¯ ± ¾ ¢q¿ ·Yè¤ ¯ ± ¾ ¢q¿ ·��.¶#·/·#¾ °�.¶ñ¶ ± »�À��¾�¼w� ± ¾�� ½ ¢q¿ ¶/¸w�D¤ ¢ ¶ ½ � z à � 
 �
à ® ¤��.¸ ¢j¿ �D¾�� ¿ ½ Ì ö Ý [ ã Ô z à � 
 �

à � Ì ¸ ¢ ¾�Ùq� º � ¿ ·¼ ¿ ì À��¾'¼M� ± ¾�� °¢ Ì ö Ý [ ã � z�{Ê � 
 � {
� Ì ç ± ��¶�¼2�.¸M¸w�.¶ñ¶.¹ ¢q¿�¿ ± ¸w� ¿ · ¢ ¤�¤�¼ ½ � ¿ ·#�.¸M¸M� º � ¿ · ¢�£ �.¤+¸w�.¶ñ¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶ ½ �.¶» ¼ ¿ Ù ¯ ± ¼ ¿ ¶D¸ ¯ ¤ ¢ ±2ý ! HqH#"6Jë ¼ ¿ ¯ ± ¶ ¿DÀ��ÙX¸h¼wÙq� ¯ ¿ ¶ Ä ¿�¢ ¸w� º � ¿ · ¸w�.¶ ¶ ¯ ± ¾'¤��.¶ À� £ � ¿ · ± �.¸M¸w�.¶ ½ ¹ À�.¤ ¢ ¾�·+� ¿ ·#¾�� Ì ö Ý [ ã Ô z à � 
 �

à � Ì ��·Ì ö Ý [ ã � z {Ê � 
 � {
� Ì ® ¢ ¸ ¯ ¾�¶ ¸ ¢ ¾��.¸ ¢ ·�¼ ¯ ¿ HKJML.Ò » � ± ·q���·#¾�� ± ·�¼M¸M¼M¶ À����¶ ¯ ± ¶+¸ ¢ ì ¯ ¾ º ��É

ö Ý [ ã r z {Ê � 
 � { v � � Ý [ ã
�

 �
à�� Í � Ý [ ã r }� � { � à v ú Ô HKJML.é �

ó �.¶1·#��¾ º �.¶/� ¿ � Ý [ ã ¢[»�»d¢ ¾ ¢ ¼M¶�¶#� ¿ · ½ ¢q¿ ¶I¸w�D¤ ¢ ¸M¤ ± ¸ ½ �.¶ ¢qºo» ¸M¼w· ±�½ �.¶ ½ � ½ À�.¶�¼ ¿ · À��Ùq¾ ¢ ·�¼ ¯ ¿ ½ � z à � 
 �
à

��· z à � }� � { � à ½ �S¸ ¢ ì ¢!p¤ ¯ ¿ ¶ ± ¼ £&¢q¿ ·#�ñÉ
� 
 � à Ì ? @ B�C#@ DFEGIH ÌKz Ê�� � � � HKJ LN Ò r � �X � � X � � Ý X ã Í�� �[ � � [ � � Ý [ ã v ú
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ë ¢ ± ì�¤ ¯ ºo» � ¿ ¶ ¢ ·�¼ ¯ ¿�¢ ¤�¤�¼ ½ � ¿ ·#�.¸M¸M�D� ¿ ·#¾���¸w�.¶ ½ � ±2ý ·#��¾ º �.¶ ½ ��¤���·#·#��� ý » ¾'�.¶�¶�¼ ¯ ¿ ® � Ý [ ã �.¶#· ½ ¯ ¿ ¤D¼ ¿ ì À��¾'¼w� ± ¾'�°¢ ¸U¹ ¢qºo» ¸M¼w· ±�½ ��· ¯ · ¢ ¸w�<��·�¸w�+¾ ¢[»�» ¯ ¾'· ½ � Â ¾ ¢q¿ ¤ æ � º � ¿ ·D¸ ± ¼Kì ¯ ± ¾ ¿ ¼w· ½ ¯ ¿ ¤ ± ¿ � Â ¯ ¾ ¿ �+¶ ± »�À��¾'¼M� ± ¾�� JpØ ¿ ± ·�¼ è¸h¼M¶ ¢q¿ · ¸U¹ À� ç ± ¢ ·�¼ ¯ ¿ HKJML.é ®d¯ ¿ ¯ Â ·�¼w� ¿ ·�Ä ¿�¢ ¸w� º � ¿ · ± ¿ � Â ¯ ¾ ¿ �µ¶ ± »DÀ��¾'¼w� ± ¾'�S¶ ± ¾ ö Ý [ ã JÓ ¸�¾'�.¶#·#� °¢ ½ À��·#��¾ º ¼ ¿ ��¾<¸w� ½ À� ¿ ¯ º ¼ ¿�¢ ·#� ± ¾ ½ � 
 É �O�X � � X P ö Ý X ã J@È ¿ ¶ ± »�» ¯ ¶#�O� ¿ ì ¢ ¼w· ç ± ��¤���·#��¾ º � ½ ¯ º ¼ è¿ ��¾ ¢ ½ ��· ¯ ± ·#�.¶ º^¢q¿ ¼ °��¾��.¶µ¶ ± �^¶ ¢qºaº � ¿ ·<¸U¹ ¢qºa» ¸M¼w· ±�½ ��· ¯ · ¢ ¸w� ½ � z�{Ê � 
 � { � » ¯ ± ¾ ç ± ��¶�¼ ¯ ¿ ¸U¹¡�.¶#·�¼ º �½ ¼w¾��.¤�·#� º � ¿ · °¢ »�¢ ¾�·�¼M¾ ½�± ¾ ¢[»�» ¯ ¾�· ½ � Â ¾ ¢q¿ ¤ æ � º � ¿ · ½ � z�{Ê�� 
 � { � ® ¸U¹¡��¾�¾�� ± ¾�¼ ¿ ·#¾ ¯ ½�± ¼w·#�^¶ ± ¾ 
 ¶ ¯ ¼w·» ��·�¼w·#� J@È ¿ò¢[Â ¯ ± ·�¼w·�Ä ¿�¢ ¸M� º � ¿ · °¢ ! HqH#" É

Ì 
�Ì � �����
���[ � � [ P� �[ � � [ � ����� � r � � E Í � � � v � r L-Í � ��� Ý ` ã v

¤[¹¡�.¶�·Yè °¢ è ½ ¼w¾�� Ì 
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¯�°± � E � z � Ô z à � 
 �
à �z � Ô z {Ê � 
 � { � Ï

� � � z � Ô z à � }� � { � à �z � Ô z {Ê � 
 � { � Ï
��· ¯â°± � ��� Ý ` ã R t Ô ô ú é � » ��¾ º ��· ½ �a·#� ¿ ¼w¾S¤ ¯ ºo» ·#� ½ �a¸ ¢¦Â ¾'¼M¶ ± ¾'�\¸ ¢ ¶� ºÁÀ��·#¾�¼w� ë =\Ô é � ¼ ¿�£ ¯ ç ± À��� » ¯ ± ¾»d¢ ¶�¶#��¾ ½ ¹ ± ¿ �D¶ ¢�£ � ± ¾ ½ � ç ± ¢ ¾�l °¢ ± ¿ � ¢ ± ·#¾'� JXó � » ¾�� º ¼M��¾1·#��¾ º � ½ ��¤���·#·#� À� ç ± ¢ ·�¼ ¯ ¿\» ��¾ º ��· »�¢ ¾ ¢ ¼M¸M¸w� ± ¾�¶½ � »�¢ ¶'¶#��¾ ½ �.¶ ¢qºa» ¸M¼w· ±�½ �.¶ ½ �.¶�¤ ¢q¿�¢ ±2ý z à � 
 �

à ��· z à � }� � { � à °¢ ¤��.¸M¸w�.¶ ½ � z�{Ê � 
 � { � ® ç ± ¼¿ � º ��·#·#� ¿ · »�¢ ¶+� ¿ � � ± ¸w�.¶ º �� º �.¶ À�.¸ À� º � ¿ ·�¶ ½ ��¸ ¢�ºa¢ ·#¾'¼M¤��oÆ�� û J@È ¿ ¯ Â ·�¼w� ¿ ·+Ä ¿�¢ ¸M� º � ¿ ·<¸ ¢aÂ ¯ ¾ ¿ �¶ ± ¼ £[¢q¿ ·#� » ¯ ± ¾ 
 É Ì 
�Ì � ô ú Ò xç ± ¼ » ��¾ º ��· ½ ¹ ¢[Â ¯ ± ·�¼w¾ °¢ Ì § ��� � � ² Ð � Ñ | ¶�¼ ¿�Ô Ò � � Ì � ô ú é ô
� ¿ ± ·�¼M¸M¼M¶ ¢q¿ ·�¸U¹ À� ç ± ¢ ·�¼ ¯ ¿ HKJ'& ® ¢.£ �.¤

¤ ¯ ¶ Ô å � � L Ï ¤ ¯ ¶ Ô Ò � � ��ô ú ê�& Ï ¶�¼ ¿âÔ $ � ��ô ú &�� ú

Ø ¿ ¤ ¯ ¿ ¤�¸ ± ¶�¼ ¯ ¿ ® ¸ ¯ ¾'¶ ½ �ò¸U¹�¼ ¿ ·#��¾ » ¾ À��· ¢ ·�¼ ¯ ¿ ½ �¦¸6¹ ¢ ¶� ºÁÀ��·#¾�¼w�ÕÆ�Ç ½ ¢q¿ ¶\¸w�¦¤ ¢q¿�¢ ¸ z�{Ê � 
 � { � ¯ ¿þ¿ �» � ± · ¢ ¶'¶�¼ º ¼M¸M��¾ ² Ð � Ñ °¢ | ¶�¼ ¿âÔ Ò � � ç ± ¹ °¢ ± ¿ ����¾�¾�� ± ¾ · æ9À� ¯ ¾'¼ ç ± � » ¾ °�.¶ J ÆD��·#·#����¾�¾�� ± ¾ �.¶�· �.¶#·�¼ ºÁÀ��� °¢ x 	 J
Æ�� » � ¿ ½ ¢q¿ · ®/¯ ¿x¿ � » � ± ·O� ý ¤�¸ ± ¾�� ½ �.¶ £&¢ ¸M� ± ¾'¶ ¢ ¸M¸ ¢q¿ · � ± ¶ ç ± ¹ °¢ é ô 	 J�ë ¼D¤[¹ À��· ¢ ¼w·^¸w�¦¤ ¢ ¶ ® ¤���·#·#�ò��¾�¾�� ± ¾½ ¯ º ¼ ¿ ��¾ ¢ ¼M· ¿ ��·#·#� º � ¿ ·�¸6¹¡��¾�¾�� ± ¾�· æ9À� ¯ ¾'¼ ç ± ��¸ ¯ ¾�¶ ½ � ¸ ¢ ¤ ¯ ºo»d¢ ¾ ¢ ¼M¶ ¯ ¿ ½ �.¶ ¢ ¶� ºÁÀ��·#¾�¼w�.¶ º �.¶ ± ¾ À���.¶ ½ ¢q¿ ¶z�{Ê�� 
 � { � ��· z�{Ê�� ���� � { � JpØ ¸h¸w��¾�� ¿ ½ ¾ ¢ ¼M· ½ ¼��^¤�¼M¸w��¸ ¢ ½ À�.¤ ¯ ± £ ��¾'·#� ½ � » ¾ ¯ ¤��.¶'¶ ± ¶ ½ � »dæ �2¶�¼ ç ± � ¢ ± è ½ �.¸ °¢½�±üû ¯ ½ °�.¸w�a¶#· ¢q¿ ½ ¢ ¾ ½ ® ¶�¼�¸w� ± ¾�¶µ� � ��·�¶S¶ ± ¾ ² Ð � Ñ ¿ ¹¡� ý ¤ °� ½ � ¿ · »�¢ ¶ ¿ ��·#·#� º � ¿ ·�¸w�.¶ é ô 	 J�ó ¢¦» ¾ ¯ ¤ æ�¢ ¼ ¿ �¶ ¯ ± ¶Yè
¶#�.¤�·�¼ ¯ ¿ ·#¾ ¢ ¼w·#� ½�± ¾��¯ ¸w� » ¾��.¶'¶#� ¿ ·�¼ ½ �.¶ » ¾ ¯ ¤��.¶�¶ ± ¶ ½ � ¿ ¯ ± £ �.¸M¸M� »dæ �2¶�¼ ç ± � ½ ¢q¿ ¶ z {Ê�� 
 � { � J
���������  8��&1 (�;�$&0  #$��\.&02"�� .�$�� *�.��02"+0 1�'  #,�.& a46. .� #,�1��j{Ê�� ��� { �

( ¯ º�Â ¾�� ½ �D·#¾ ¢�£&¢ ±2ý » ¯ ¾�· ¢q¿ ·�¶ ± ¾ñ¤���¶ ± � ��· ¯ ¿ · À��· À�j¾ À� ¢ ¸M¼M¶ À�.¶�¤��.¶ ½ ��¾ ¿ ¼ °��¾��.¶ ¢q¿�¿DÀ���.¶ ! LYx ® H6x ® Hpê ® x ô N!x�NI" ®» ¸ ± ¶ »�¢ ¾�·�¼h¤ ± ¸M¼ °��¾�� º � ¿ · ½ � » ± ¼M¶ Ò ôqô L ® ç ± ¢q¿ ½ ¸ ¢�º �.¶ ± ¾�� ½ �+¸6¹ ¢ ¶� ºÁÀ��·#¾�¼w�<Æ�Ç ½ À� » � ¿ ½ ¢q¿ ·#� ½�± ·#� ºo» ¶ »�¢ ¾z ¢ z ¢ ¾ ! H�&I" ��· z �.¸h¸w� ! H�NI" ¢<¢[Â ¯ ± ·�¼ °¢ ± ¿³À�.¤ ¢ ¾'· ½ � ÒrJ ��� ¢�£ �.¤�¸ ¢+º �.¶ ± ¾�� ½ �D¶'¼ ¿�Ô Ò � � ½ ¢q¿ ¶ zD{Ê�� ���� � { � É| ²+Ð � Ñ � | ô ú Nqê�� ô ú x2L Ô z �.¸M¸w� � Ï
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�õô ú H6x�� ô ú HqH Ô z ¢ z ¢ ¾ � Ï
� | ô ú L�H � ô ú éqé ÔFº ¯ �q� ¿�¿ � � ÏÈ ¿ ¶�¹ ¢ ·#·#� ¿ ½ °¢ ¤�� ç ± � ½ �.¶ »dæ9À� ¿ ¯ º °� ¿ �.¶ ½ � »�æ �r¶�¼ ç ± � ¢ ± è ½ �.¸ °¢ ½�±�û ¯ ½ °�.¸M�Õ¶#· ¢q¿ ½ ¢ ¾ ½ ¢ � �.¤�·#� ¿ ·» ¸ ± ¶O¸6¹ ¢ ¶� ºÁÀ��·#¾�¼w�òÆ�Ç ½ À� » � ¿ ½ ¢q¿ ·#� ½�± ·#� ºa» ¶ ½ ¢q¿ ¶ z {Ê � 
 � { � ç ± � ½ ¢q¿ ¶ z {Ê � ���� � { � ® ç ± �.¸ ç ± �¶ ¯ ¼w·o¸w� � ¶�¤ æDÀ� ºa¢�� ½ � ¿ ¯ ± £ �.¸h¸w� »dæ �2¶�¼ ç ± � � ¿p£ ¼M¶ ¢ Ù À� J-Ø ¿ � � ��· ® ½ ¢q¿ ¶\¸w�ò¤ ¢ ½ ¾�� ½�±þû ¯ ½ °�.¸w��¶�· ¢q¿ ½ ¢ ¾ ½ ®¸6¹ ¢qºo» ¸M¼w· ±�½ � ½ � z�{Ê�� ���� � { � ¾�� p¤ ¯ ¼M· ± ¿ �<¼ ºo» ¯ ¾�· ¢q¿ ·#�µ¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ½ �.¶ ¯ »�À��¾ ¢ ·#� ± ¾'¶ ¤ ¯ ± ¾ ¢q¿ ·Yè
¤ ¯ ± ¾ ¢q¿ ·Z X PT ®�°¢ ·#¾ ¢.£ ��¾'¶ ½ �.¶ » ¾ ¯ ¤��.¶�¶ ± ¶I� ¿\¢ ¾ Â ¾�� J&ó �.¶/¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶ ½ � ¿ ¯ ± £ �.¸M¸w� »�æ �2¶�¼ ç ± � °¢ ¤��.¶/· ¯ » ¯ ¸ ¯ ÙX¼w�.¶1¶ ¯ ¿ ··#¾ °�.¶-¶ ± »�» ¾�¼ ºÿÀ���.¶ J � ± ¤ ¯ ¿ ·#¾ ¢ ¼w¾�� ® ¤��.¶ñ¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶/� ¿\¢ ¾ Â ¾���¶ ¯ ¿ · ¢[Â ¶#� ¿ ·#�.¶ ½ ¢q¿ ¶ñ¸w��¤ ¢ ¶ ½ � z�{Ê � 
 � { � Jó �.¶1¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶â� ¿�» ¼ ¿ Ù ¯ ± ¼ ¿ ¶ ½�± �.¶ °¢ ¸ ¢ ¿ ¯ ± £ �.¸M¸M� »�æ �r¶�¼ ç ± � » � ± £ � ¿ · ½ ¯ ¿ ¤ ½ ¢q¿ ¶ z {Ê � 
 � { � À�.¸ ¯ ¼wÙ ¿ ��¾Â � ¢ ± ¤ ¯ ± » ² Ð � Ñ ½ �S¸ ¢\» ¾ À� ½ ¼M¤�·�¼ ¯ ¿ ½�±�û ¯ ½ °�.¸w��¶#· ¢q¿ ½ ¢ ¾ ½ J

Ç1� ± ·Yè ¯ ¿ » ¾ À� ½ ¼w¾��O¸6¹ ¢qºo» ¸w� ± ¾ ½ �.¶+� � ��·�¶ ½ � »�æ �r¶'¼ ç ± � ¢ ± è ½ �.¸ °¢ ½�±Õû ¯ ½ °�.¸w�\¶#· ¢q¿ ½ ¢ ¾ ½�� =j¿ �O�.¶#·�¼ ºa¢ è·�¼ ¯ ¿�º ¯ ½ °�.¸w��¼ ¿ ½ À� » � ¿ ½ ¢q¿ ·#�¦�.¶#· » ¾ À�.¶#� ¿ · À��� ½ ¢q¿ ¶ ! HpêI"6J Ç-¸ ± ¶�¼w� ± ¾�¶�¶�¤�� ¿�¢ ¾'¼M¼�¶ ¯ ¿ ·a� ¿p£ ¼M¶ ¢ Ù À�.¶ ® ½ ¼ � À��¾ ¢q¿ ·»d¢ ¾ ¸ ¢ · ¢ ¼M¸M¸w� ½ �.¶ ¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶D¾��.¶ » �.¤�·�¼ £ �.¶ ½�±�û ¯ ½ °�.¸w�S¶#· ¢q¿ ½ ¢ ¾ ½ ��· ½ ��¸ ¢\¿ ¯ ± £ �.¸h¸w� »�æ �2¶�¼ ç ± � J ÆD��·#·#��.¶�·�¼ ºa¢ ·�¼ ¯ ¿�º ¯ ¿ ·#¾�� ç ± � Ì § ��� � � ² Ð � Ñ | ¶'¼ ¿âÔ Ò � � Ì » � ± · ���·#¾�� ½ � t Ô L � ® ºa¢ ¼h¶ ç ± ¹ ¯ ¿�¿ � » � ± ·^� ý ¤�¸ ± ¾��± ¿ � £&¢ ¸M� ± ¾ ½ ��¶#� ± ¸w� º � ¿ · t Ô ô JML � J ( ¯ ± ¶ » ¾ À�.¶#� ¿ · ¯ ¿ ¶ À��Ù ¢ ¸w� º � ¿ · ½ ¢q¿ ¶ ¤���·#·#�O¶#�.¤�·�¼ ¯ ¿ ½ ¹ ¢ ± ·#¾'�.¶��.¶#·�¼ ºa¢ è·�¼ ¯ ¿ ¶ ç ± ¼ ½ À� » � ¿ ½ � ¿ · ½ � º ¯ ½ °�.¸w�.¶ JâØ ¸M¸M�.¶+¶ ¯ ¿ · Âd¢ ¶ À�.¶�¶ ± ¾µ¸ ¢ ¶ ± » ��¾�¶� ºÁÀ��·#¾�¼w� ® » ± ¼M¶+¸ ¢ ¶� ºÿÀ��·#¾'¼w� ½ ¾ ¯ ¼w·#��èÙ ¢ ± ¤ æ � J ( ¯ · ¯ ¿ ¶ ç ± �S¸M�.¶ ¢ ¾�·�¼M¤�¸w�.¶�¶ ± ¾ ¸w�.¶ ç ± �.¸M¶ ¿ ¯ ± ¶ ¿ ¯ ± ¶ Â�¢ ¶ ¯ ¿ ¶ » ¾ À�.¶#� ¿ ·#� ¿ ·<¶ ¯ ± £ � ¿ ·+¸w� ± ¾�¶9¾ À�.¶ ± ¸w· ¢ ·�¶¤ ¯ ¿ ¤���¾ ¿�¢q¿ · ² Ð � Ñ � ¿ »d¢ ¾�· ¢q¿ · ½ ¹ ± ¿ � ½ À��Ä ¿ ¼w·�¼ ¯ ¿ ½ ��¸U¹ ¢ ¶�� ºÁÀ��·#¾'¼M�aÆ�Ç ¯ »�» ¯ ¶ À��� °¢ ¤��.¸M¸w� ç ± � ¿ ¯ ± ¶ ¢�£ ¯ ¿ ¶¢ ½ ¯ » · À��� Ô)£ ¯ ¼w¾ ÒrJ×é2L � J�í ¢q¿ ¶ ¤���·#·#��¶#�.¤�·�¼ ¯ ¿ ® ¿ ¯ ± ¶ »�¢ ¾�¸ ¯ ¿ ¶ ½ ¯ ¿ ¤µ� ¿ ·#��¾ º �.¶ ½ � | ² Ð � Ñ ��§ ��� � � ² Ð � Ñ J

�	��
������� � =M@I-	� ,.*�@��	� 3, 0 *#7%, ;E=6>:@ z {Ê � 
 � { �ó ¢ ¶ ± » ��¾�¶� ºÁÀ��·#¾�¼w� » � ± · ¢ � �.¤�·#��¾ñ¸w�.¶ » ¾ À� ½ ¼M¤�·�¼ ¯ ¿ ¶ ½�±Oû ¯ ½ °�.¸w�-¶�· ¢q¿ ½ ¢ ¾ ½ ¤ ¯ ¿ ¤���¾ ¿�¢q¿ ·I¸w�.¶ »�æDÀ� ¿ ¯ º °� ¿ �.¶½ � £ ¼ ¯ ¸ ¢ ·�¼ ¯ ¿ ½ ��Æ�Ç ½ ��·#¾ ¯ ¼M¶ ºa¢q¿ ¼ °��¾��.¶ ½ ¼ � À��¾�� ¿ ·#�.¶ ! ê ô " É
N »�¢ ¾�¸w�.¶�¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶ ½ � » ¾ ¯ ¤��.¶�¶ ± ¶D� ¿¦Â ¯ ± ¤�¸w� ® ç ± ¼�¾��.¶#·#� ¿ · » ¾ ¯ » ¯ ¾�·�¼ ¯ ¿�¿ �.¸M¸w�.¶ ¢ ±Ký À�.¸ À� º � ¿ ·�¶ ½ �¸ ¢<ºa¢ ·#¾'¼M¤��+Æ�� û J#( ¯ ± ¶ ¿ �D¸M�.¶1·#¾ ¢ ¼w·#��¾ ¯ ¿ ¶ »�¢ ¶�¼M¤�¼2¤ ¢ ¾�¼M¸h¶1¶ ¯ ¿ · ¢<» ¾'¼ ¯ ¾'¼�¶ ¢q¿ ¶�� � ��·�¶ ± ¾ z�{Ê � 
 � { � JN »�¢ ¾�¸w�.¶�¤ ¯ ¿ ·#¾�¼ Â ± ·�¼ ¯ ¿ ¶ ½ � » ¾ ¯ ¤��.¶�¶ ± ¶9� ¿ Â ¯ ± ¤�¸w� ® ¾ À��ÙX¼M¶ »�¢ ¾ ½ � ¿ ¯ ± £ � ¢ ±2ý »�¢ ¾ ¢qº °��·#¾��.¶ ¤ ¯ ºo» ¸M� ý �.¶½ ¯ ¿ ·ñ¸w�.¶ »�æ�¢ ¶#�.¶ £ ¼ ¯ ¸w� ¿ ·ñÆ�Ç J�( ¯ ± ¶ » ¾ À�.¶�� ¿ · ¯ ¿ ¶ ½ �.¶ À� £&¢ ¸ ± ¢ ·�¼ ¯ ¿ ¶/ì ¢ ¼M·#�.¶ ½ ¢q¿ ¶�¸w��¤ ¢ ½ ¾�� ½ � º ¯ ½ °�.¸w�.¶Ù À� ¿9À��¾'¼ ç ± �.¶µ¼ ºo» ¸h¼ ç ± ¢q¿ · ½ �.¶j· ¯ » ¯ ¸ ¯ ÙX¼w�.¶ » ¼ ¿ Ù ¯ ± ¼ ¿ ¶ ¢.£ �.¤\ÙX¸ ± ¼ ¿ ¯ ¶ ¼ ¿ ·#��¾ ¿ �.¶ ® ��·µ¸ ¢^ºÁÀ��· æ ¯ ½ � ½ ¹�¼ ¿ è¶#��¾�·�¼ ¯ ¿ ½ � ºa¢ ¶�¶#� JN »�¢ ¾ ½ �.¶+¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶ ¢[»�»�¢ ¾ ¢ ¼M¶�¶ ¢q¿ · ½ ¢q¿ ¶ ¸w�.¶ º ¯ ½ °�.¸w�.¶ ¢�£ �.¤ � è »�¢ ¾'¼w· À� £ ¼ ¯ ¸ À��� J
=���� 5Q;��, A%, @��+3, >43,.*�7%89-/, @
ó ¹�¼ ¿�� ± � ¿ ¤�� ½ �.¶ » ¾ ¯ ¤��.¶�¶ ± ¶ » ¾ À� ½ ¼w·�¶ »�¢ ¾�¸ ¢ ¶ ± » ��¾�¶� ºÁÀ��·#¾�¼w� » � ± · ���·#¾�� À��· ±�½ ¼ À����Ùq¾��¢ ¤�� °¢ ½ �.¶ º ¯ ½ °�.¸w�.¶ì ¢ ¼M¶ ¢q¿ · ¢[»�» �.¸ °¢ ½ �.¶ æ � » ¯ · æ °�.¶#�.¶¦·#¾ °�.¶�Ù À� ¿DÀ��¾ ¢ ¸w�.¶Õ¶ ± ¾ ¤���·#·#�³· æDÀ� ¯ ¾'¼M� J ÆD��·#·#� ½ À� ºa¢ ¾'¤ æ �³�.¶#· ¢ ½ ¯ » · À���½ ¢q¿ ¶ ! LYx ® xqÒI" ®ñ¯�°± ¸w�.¶ »�æDÀ� ¿ ¯ º °� ¿ �.¶ ½ �ò¤ æ�¢q¿ Ùq� º � ¿ · ½ � ¶ ¢�£ � ± ¾ »�¢ ¾o¤ ¯ ± ¾ ¢q¿ · ¿ � ± ·#¾'� Ô! Æ ( Æ � ��· ½ �£ ¼ ¯ ¸ ¢ ·�¼ ¯ ¿ ½ �<Æ�Çÿ¶ ¯ ¿ ·9¼ ¿ ·#¾ ¯ ½�± ¼M·�¶ £ ¼ ¢ ¸ ¢SºÁÀ��· æ ¯ ½ � ½ ¹�¼ ¿ ¶#��¾'·�¼ ¯ ¿ ½ � º^¢ ¶�¶#� J2ó �.¶�· ¯ » ¯ ¸ ¯ ÙX¼M�.¶-� ¿^» ¼ ¿ Ù ¯ ± ¼ ¿ ®¢�£ �.¤µÙX¸ ± ¼ ¿ ¯ ��·�¶ ç ± ¢ ¾�l Â ¯ ·#· ¯ º ½ ¢q¿ ¶�¸ ¢SÂ ¯ ± ¤�¸M� Ô Ä�Ù ± ¾'� HKJ¡H � ® ì ¯ ± ¾ ¿ ¼h¶�¶#� ¿ ·9¸w�.¶D¤ ¯ ¿ ·#¾�¼ Â ± ·�¼ ¯ ¿ ¶ ½ ¯ º ¼ ¿�¢q¿ ·¤��.¶ »�æ9À� ¿ ¯ º °� ¿ �.¶ J�ó ��¤ æ�¢q¿ Ùq� º � ¿ · ½ �\¶ ¢�£ � ± ¾S��·�¸ ¢�£ ¼ ¯ ¸ ¢ ·�¼ ¯ ¿ ½ �oÆ�ÇÖ¶ ¯ ¿ ·<¾'� ¿ ½�± ¶ » ¯ ¶�¶�¼ Â ¸M�.¶ »�¢ ¾ ½ �.¶À�.¸M� º � ¿ ·�¶ ¿ ¯ ¿ è ½ ¼ ¢ Ù ¯ ¿�¢ ±Kýÿ½ �¦¸ ¢ º^¢ ·#¾'¼M¤�� ½ � ºa¢ ¶�¶#� ½ �.¶\¶ ç ± ¢ ¾�l2¶ ½ ¯�" ¿ ® ç ± ¼D¶�¹¡� ý » ¾'¼ º � ½ �¦¸ ¢ ì ¢!p¤ ¯ ¿
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¶ ± ¼ £[¢q¿ ·#�ñÉ r å �� � v���� � r ù �� � v ���
� � �O Ï

¯�°± r ù �� � v ��� ® �.¶�·D¸w�<·#��¾ º � ½ � ºa¢ ¶�¶#�µ¤ ¯ ¿�¿ �.¤�· ¢q¿ ·�¸w�.¶9¶ ç ± ¢ ¾�lr¶ ½ �j¶ ¢.£ � ± ¾'¶
	/��·�����· ½ ¹ æ9À�.¸M¼M¤�¼w· À�.¶ ² ��·
 ®��· � �O �.¶#·+¸ ¢oºa¢ ¶'¶#� º ¯ �q� ¿�¿ � ½ �.¶+¶ ç ± ¢ ¾�lr¶ Jó �.¶a·#¾ ¢q¿ ¶�¼w·�¼ ¯ ¿ ¶�� � o ¼ ¿ ·#��¾ £ � ¿�¢q¿ · ½ ¢q¿ ¶a¸w�ò¤ ¢ ¶ ½ � zD{Ê � 
 � { � ì ¯ ¿ ·^¼ ¿ ·#��¾ £ � ¿ ¼w¾ r å �� ` v ��� J-ó �¤ ¢ ¸h¤ ± ¸ ½ �.¶ ¿ ¯ ± £ �.¸M¸M�.¶a¤ ¯ ¿ ·#¾�¼ Â ± ·�¼ ¯ ¿ ¶ °¢ ¤�� ¤ ¢q¿�¢ ¸ ± ·�¼h¸M¼M¶#�ò¸w�.¶ £&¢ ¸w� ± ¾'¶ ¢ ± · ¯ ¾'¼h¶ À���.¶ »�¢ ¾ ¸w�.¶^¤ ¯ ¿ ·#¾ ¢ ¼ ¿ ·#�.¶� ý »�À��¾'¼ º � ¿ · ¢ ¸w�.¶ ¢ ¤�· ± �.¸M¸w�.¶ ® ½ ¯ ¿�¿DÀ���.¶ »d¢ ¾O¸w�o¾ ¢[»�» ¯ ¾�· ½ � Â ¾ ¢q¿ ¤ æ � º � ¿ · z � Ô  ��� P $ � JIó ¹ À��· ±�½ � ! xqÒI"± ·�¼M¸M¼M¶#� À��Ù ¢ ¸M� º � ¿ ·³¸w�.¶ º �.¶ ± ¾��.¶ ½ �ÿ¸U¹ ¢ ¶� ºÁÀ��·#¾'¼w��Æ�Ç ½ ¢q¿ ¶ ¤��Á¤ ¢q¿�¢ ¸ ® ¸M�m¾ ¢[»�» ¯ ¾�· ½ � Â ¾ ¢q¿ ¤ æ � º � ¿ ·z � Ô  ��� P�� à � � � ® ��·S¸ ¢ Â ¯ ¾ ¿ �o¼ ¿ ì À��¾'¼w� ± ¾�� ½ �\¸ ¢ º �.¶ ± ¾�� ½ � ù � P J ÆD�.¶ º �.¶ ± ¾'�.¶�¤ ¯ ¿ ·#¾ ¢ ¼MÙ ¿ � ¿ · » � ±¸M�.¶ º ¯ ½�± ¸w�.¶ ½ � r å �� ` v���� ��· r å �� ` v���� ® ç ± ¼-¾��.¶�·#� ¿ · ½ ¢q¿ ¶ ± ¿ ¼ ¿ ·#��¾ £&¢ ¸h¸w� ! ô ® L�" ® ¢ ± ¤ ¯ ¿ ·#¾ ¢ ¼w¾��ò¤�� ±2ýÿ½ �r å �� ` v ��� ��· r å �� ` v ��� ® ¶ ¯ ¿ ·µ¾��.¶#·#¾��.¼ ¿ ·�¶ °¢ ! ô�� L ô � � "6J Ç ¢ ¾ ¢ ¼h¸M¸w� ± ¾'¶ ® ¸w�.¶ »�æ�¢ ¶��.¶ ½ ��¤��.¶ »�¢ ¾ ¢qº °��·#¾��.¶S¶ ¯ ¿ ··#¾ °�.¶ » � ± ¤ ¯ ¿ ·#¾ ¢ ¼ ¿ ·#�.¶ Jó ¹ À��· ±�½ � ! xqÒI" � ¿�£ ¼M¶ ¢ Ùq� °¢ · ¯ ± ¾ ½ �+¾��¯ ¸M�+¸w�.¶D¤ ¢ ¶ ¯�°± ¸U¹ ± ¿ ½ �.¶�·#��¾ º �.¶ r å �� ` v ��� ® r å �� ` v ��� ® r å �� ` v ��� ®p¯ ±r å �� ` v ��� ½ ¯ º ¼ ¿ �-¶#� ± ¸�¸w�.¶I¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶ J�Ø ¸M¸w� À��· ±�½ ¼w� À��Ù ¢ ¸w� º � ¿ ·ñ¸w�-¤ ¢ ¶ ½ ¹ ± ¿ �-¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶�¼ º ± ¸w· ¢q¿DÀ���½ � ½ � ±2ý À�.¸w� º � ¿ ·�¶ ½ �S¸ ¢oº^¢ ·#¾'¼M¤�� ½ � º^¢ ¶�¶#� ½ �.¶j¶ ç ± ¢ ¾�lr¶@É r å �� ` v ��� � r å �� ` v ��� Jí ¢q¿ ¶-· ¯ ± ¶�¸w�.¶9¤ ¢ ¶ À��· ±�½ ¼ À�.¶ ® ¸w�.¶��.¶#·�¼ ºa¢ ·�¼ ¯ ¿ ¶ ¢ ± · ¯ ¾'¼M¶�� ¿ · ½ �.¶ £[¢ ¸w� ± ¾'¶ ½ �+§ ��� � � ² Ð � Ñ ¼ ¿ ì À��¾'¼w� ± ¾��.¶ ½ ¹ ¢ ±º ¯ ¼ ¿ ¶ x ô 	 °¢ ¸ ¢�» ¾ À� ½ ¼M¤�·�¼ ¯ ¿ ½�±Oû ¯ ½ °�.¸w��¶#· ¢q¿ ½ ¢ ¾ ½ ! xqÒI"6J[í �.¶ À�.¤ ¢ ¾�·�¶ » ¸ ± ¶�¼ ºo» ¯ ¾�· ¢q¿ ·�¶�¶ ¯ ¿ ·1·#¾ ¯ ± £�À�.¶ ½ ¢q¿ ¶¸M�.¶1¤ ¢ ¶ r å �� ` v ��� ��· r å �� ` v ��� É ½ �.¶ £&¢ ¸M� ± ¾'¶ ¿9À��Ù ¢ ·�¼ £ �.¶ ½ �D§ ������ ² Ð � Ñ ¿ �D¶ ¯ ¿ · »�¢ ¶�¼ ºo» ¾ ¯ Âd¢[Â ¸w�.¶ J.ó �.¶1� � ��·�¶» ¾ À� ½ ¼w·�¶S¶ ¯ ¿ · ½ ¯ ¿ ¤o¼ ºo» ¯ ¾�· ¢q¿ ·�¶ ºa¢ ¸wÙq¾ À�^¸ ¢ ì ¯ ¾�·#�^¤ ¯ ¿ ·#¾ ¢ ¼ ¿ ·#�a� ý »DÀ��¾'¼ º � ¿ · ¢ ¸w�^¶ ± ¾S¤��.¶ »�¢ ¾ ¢qº °��·#¾'�.¶ J�È ¿¸6¹¡� ý » ¸h¼ ç ± � »�¢ ¾�¸U¹ ¢ ± Ù º � ¿ · ¢ ·�¼ ¯ ¿ ½ ¢q¿ ¶µ¤��a¤ ¢ ¶ ½ �o¸ ¢ ¤ ¯ ¿ ·#¾�¼ Â ± ·�¼ ¯ ¿ ½ �o¸U¹ ¯ »�À��¾ ¢ ·#� ± ¾O¤ æ ¾ ¯ º ¯ ºa¢ Ù ¿DÀ��·�¼ ç ± �»d¢ ¾ ± ¿ ì ¢ ¤�·#� ± ¾ � ��  � � J ÆD�.¶9¾ À�.¶ ± ¸M· ¢ ·�¶ ® ¢ ¼ ¿ ¶�¼ ç ± �j¤�� ±2ý ¤ ¯ ¿ ¤���¾ ¿�¢q¿ ·�¸w�.¶9¤ ¢ ¶ r å �� ` v ��� ��· r å �� ` v ��� ® ¶ ¯ ¿ ·¶'¼ º ¼M¸ ¢ ¼M¾��.¶ °¢ ¤�� ±2ý ¯ Â ·#� ¿ ± ¶ »�¢ ¾ ! LYxI"6J�ó ��¾ À��ì À��¾'� ¿ ¤�� ! xqÒI" ¤ ¯ ¿ ¶#· ¢ ·#� ¢ ± ¶�¶�¼ ½ �.¶ � � ��·�¶j¼ ºo» ¯ ¾�· ¢q¿ ·�¶ ½ ¢q¿ ¶�¸w�¤ ¢ ¶ ½ � r å �� ` v ��� � r å �� ` v ��� ® ç ± ¼ » ��¾ º ��·#·#� ¿ · ½ �.¶ £[¢ ¸w� ± ¾'¶ ½ ��§ ������ ² Ð � Ñ ¤ ¯ ºo»�¢ ·�¼ Â ¸M�.¶ ¢�£ �.¤o¸ ¢^£[¢ ¸w� ± ¾¤�� ¿ ·#¾ ¢ ¸w� ¯ Â ¶���¾ £�À��� »�¢ ¾ z ¢ z ¢ ¾ ��· z �.¸M¸M� ! H�& ® H�NI"6J ÆD� » � ¿ ½ ¢q¿ ·�¤���¶�¤�� ¿�¢ ¾'¼ ¯ ¼ ¿ ·#¾ ¯ ½�± ¼w· À��Ù ¢ ¸w� º � ¿ · ½ �<·#¾ °�.¶Ùq¾ ¢q¿ ½ �.¶�¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶ °¢�ù � P ® ç ± ¼ » ¯ ± ¾�¾ ¢ ¼w· ¢ ¸ ¯ ¾'¶�¸ ¢ ¾'Ùq� º � ¿ · ½ À� »d¢ ¶�¶#��¾ L ô ` » ¶ � E J ÆD�.¶ » ¾ À� ½ ¼M¤�·�¼ ¯ ¿ ¶¶���¾ ¢ ¼w� ¿ ·-¾�� º ¼h¶#�.¶�� ¿ ¤ ¢ ± ¶#�.¶ »�¢ ¾ ± ¿ � º �.¶ ± ¾�� ½ � ù � P � Ò ô » ¶�� E ® » ¾ ¯ ¤ æ � ½ �.¶ » ¾ À� ½ ¼M¤�·�¼ ¯ ¿ ¶ ½�± û ¯ ½ °�.¸w�¶�· ¢q¿ ½ ¢ ¾ ½ J Æ�� » � ¿ ½ ¢q¿ · ® ± ¿ �o·#�.¸M¸w� £[¢ ¸w� ± ¾ ½ � ù � P � Ò ô » ¶ � E ¿ �a¶#��¾ ¢ ¼w· »�¢ ¶S¼ ¿ ¤ ¯ ºa»�¢ ·�¼ Â ¸w� ¢.£ �.¤ ½ �.¶À�.¤ ¢ ¾'·�¶9¼ ºa» ¯ ¾'· ¢q¿ ·�¶ñ� ¿ ·#¾��j§ ������ ² Ð � Ñ ��·9¶'¼ ¿IÔ Ò � � ® ½ ¢q¿ ¶�¸w� ¤ ¢ ¶ ¯â°± r å �� ` v ��� Q ��� ½ ¯ º ¼ ¿ ��¶#� ± ¸ JXí �.¶ £[¢ ¸w� ± ¾'¶½ � ² Ð � Ñ � ô J¡H ¶ ¯ ¿ · ¢ ¸ ¯ ¾'¶�· ¯ ± · °¢ ì ¢ ¼w· » ¯ ¶�¶�¼ Â ¸M�.¶D¶ ¢q¿ ¶ ¢ ± Ù º � ¿ · ¢ ·�¼ ¯ ¿ ½ � ù � P J� ¼ ¿ ¶�¼ ® ¸w�.¶ ¤ ¯ ¿ ·#¾'¼ Â ± ·�¼ ¯ ¿ ¶ ½ �.¶ » ¾ ¯ ¤��.¶�¶ ± ¶�� ¿�» ¼ ¿ Ù ¯ ± ¼ ¿ò¢�£ �.¤OÙX¸ ± ¼ ¿ ¯ ¶���·j¶ ç ± ¢ ¾�lr¶ ½ ¯�" ¿ ¼ ¿ ·#��¾ ¿ �.¶ ® ��·¤ æ�¢q¿ Ùq� º � ¿ · ½ �S¶ ¢.£ � ± ¾ »�¢ ¾ ¼ ¿ ¶#��¾�·�¼ ¯ ¿ ½ � º^¢ ¶�¶#� » ¾ À� ½ ¼M¶#� ¿ · ½ �.¶�� � ��·�¶+¼ ºo» ¯ ¾�· ¢q¿ ·�¶ ½ ¢q¿ ¶ zD{Ê � 
 � { � JÆD� » � ¿ ½ ¢q¿ ·^¤���¾�· ¢ ¼ ¿ ¶^·#��¾ º �.¶ r ù �� � v ��� ® ¤ ¯ ºaº � r å �� ` v ��� ��· r å �� ` v ��� ¶ ¯ ¿ ·^� ý »�À��¾'¼ º � ¿ · ¢ ¸w� º � ¿ ·» � ± ¤ ¯ ¿ ·#¾ ¢ ¼ ¿ ·�¶ JC( À� ¢q¿�º ¯ ¼ ¿ ¶ ®�¯ ¿¦» � ± ·�¶.¹ ¢ ·#·#� ¿ ½ ¾�� °¢ ½ �.¶ £&¢ ¸w� ± ¾'¶ À�.¸w� £�À���.¶ ½ � r å �� ` v ��� ® ç ± ¼ ¢ ¾�� p¤ ±ò± ¿ �¢ ·#·#� ¿ ·�¼ ¯ ¿Õ»�¢ ¾�·�¼M¤ ± ¸h¼ °��¾�� ! x&H ® x xI" ® ½ � » ± ¼M¶ ç ± ��¸w�.¶ º �.¶ ± ¾��.¶D¾ À�.¤�� ¿ ·#�.¶ ½ � ¿ � ± ·#¾�¼ ¿ ¯ ¶ ¢ · º ¯ ¶ »�æDÀ��¾�¼ ç ± �.¶ ®2¯ ¿ ·¼ ¿ ½ ¼ ç ± À� ± ¿�¢q¿ ÙX¸w� ½ � ºÿÀ�.¸ ¢q¿ Ùq��¼ ºo» ¯ ¾�· ¢q¿ ·�� ¿ ·#¾���¸w�.¶ ¶#�.¤ ¯ ¿ ½ �O��· ·#¾ ¯ ¼h¶�¼ °� º �Sì ¢qº ¼M¸M¸M�.¶ ½ � ¿ � ± ·#¾'¼ ¿ ¯ ¶ JKØ ¿� � ��· ® ¤��.¸ ¢ ¼ ¿ ½�± ¼M· ± ¿^ºÁÀ�.¸ ¢q¿ Ùq� ½ �jÙq¾ ¢q¿ ½ � ¢qºo» ¸w� ± ¾-� ¿ ·#¾��j¸w�.¶D¶ ç ± ¢ ¾�l2¶ ½ ¯�" ¿ ® ¤ ¯ ºaº ���� � | �o � ® ½ ¢q¿ ¶-¸w�¤ ¢ ½ ¾�� ½ � º ¯ ½ °�.¸w�.¶9¶ ± » ��¾'¶� ºÿÀ��·#¾'¼ ç ± �.¶�¸M¼ À�.¶ ¢ ±2ý! æDÀ� ¯ ¾'¼w�.¶ ½ �#"<¾ ¢q¿ ½ � =j¿ ¼MÄ�¤ ¢ ·�¼ ¯ ¿ Jpó ¹ ¢ ¤�·�¼ ¯ ¿ ½�± Ùq¾ ¯ ± » �½ �ò¾�� ¿ ¯ ¾ ºa¢ ¸h¼M¶ ¢ ·�¼ ¯ ¿þº ¼h¶\� ¿�� � ± » ¯ ± ¾ ½ À� ½�± ¼w¾�� ½ �.¶^¼ ¿ ·#��¾ ¢ ¤�·�¼ ¯ ¿ ¶ °¢ ¸6¹ À�.¤ æ �.¸M¸w� ½ �òÙq¾ ¢q¿ ½ � ± ¿ ¼wÄ�¤ ¢ ·�¼ ¯ ¿¸M�.¶+¼ ¿ ·#��¾ ¢ ¤�·�¼ ¯ ¿ ¶ °¢ ¸U¹ À�.¤ æ �.¸M¸w� À�.¸w�.¤�·#¾ ¯ ì ¢ ¼ Â ¸M� ® ¤ ¯ ± » ¸M�S¸w�.¶�·#��¾ º �.¶ ¿ ¯ ¿ ½ ¼ ¢ Ù ¯ ¿�¢ ±2ýò½ �.¶ º^¢ ·#¾'¼M¤��.¶ ½ � ºa¢ ¶�¶#�½ �.¶ò¶ ç ± ¢ ¾�lr¶ ½ ¯�" ¿ °¢ ¤�� ±2ý�½ �.¶ ¿ � ± ·#¾'¼ ¿ ¯ ¶ ½ ¾ ¯ ¼w·�¶ J � ¼ ¿ ¶�¼ ® ± ¿�¢q¿ ÙX¸w� ½ � ºÁÀ�.¸ ¢q¿ Ùq�m¼ ºo» ¯ ¾�· ¢q¿ ·�� ¿ ·#¾��
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BDC.EGFHC.I�J#K'LDFHMNEGOHK�MNLPJ�EGLDQSR�BDLUTVIHCWI�FXQZYC.BD[\FH]\C^LDQWR_M\K'J�[\F`JaC.FVJ#K�CbBPC.EcE�TVI�[dK�efEcOHM�g+Fih1j1[kK2YC�l.YC�K�C.F�m�CXnpo\o�qR�K'LPr2LDB�YC�]NLPCsI�FHCsr&[\BDC.IHKtYC.BPC�ruYC�CXO�Cwv�x�yz#{�|�}_}-~ OHC�B��pM\K'OHK�CsOHCXod��� ~ TfI�L<R@C.IHJ^m�MNF�O�I�LPK'C��[�OHC.EbC��@C�J�ELUQSR@M\K�J�[\F`J�EcO�[\F�Ec������ ��� ��Nh���[dKcC��2C.QSR�BDC ~ O�[\F�Ebnpo\��q ~ I�FHC�J#C.BDBPC�r&[\BPC.I�KGOHC v x yz#{.|H}�} R@C�K'QWC�JGOHC.Erd[\BPC.IHK�E F9YC�]N[dJ�LPr\C.E<OHC��N���i����+� � ¡Nh

¢u£W¤�¥1¦u§V¨&©�ª¬«®§`¯�¨&°)§²±V³�§f´kµ�¶'¦1±�¨&°·¯/§¸³¬°)¹�ºd§V§
j�C.EGKfYC�l.YC�K�C.F�m�C.E^npo\» ~ oN¼�q�YC�J�I�O�LDC.F`J½BDC.EaC��@C�J�EGO�I¿¾�À�À�¾Á[�r\C.mÃÂ Ä6R�[dK'LPJfYCÃrfLPMNBYC�C\h/j�C�E�IHR@C�K�R@M\J#C.F`J�LDC.BR@C�K'QWC�J#J�[\F`J+BU[ÅrfLPMNBU[dJ�LPMNFkOHCaBD[SÂ Ä6R�[dK'LPJfYC½[�[\BPM\K'E BD[Ål)M\K'QSC�]/YC.FÆYC�K'[\BDCcE�I�LPr&[\FVJ#C Ç

È }�É�ÊXËÍÌ��Î�Ï Ð�Ñ#ÒÔÓ.Õ Ð Õ Ñ�ÖG×Ó�Ø Î�ÙÐ�Ñ'Ó Õ Ð6Ú Ñ�Û�×Ó�Ø Ì�¬Î�Ù ÙÏ Ð�Ñ#ÒÔÓ\Ü ×Ð Û�×Ñ Û�×Ó�ØZÝ Ð Õ ÐßÞ z à)á h Ì áVâ
M��I Õ Ð à ÚãÐ â ~ C�J Ö Ð à Ü Ð3ä�ÛÅÐ â E#MNFVJuBPC.EuO�MNIHå�BPC�J�E�]N[\I�m�æHC.EuC�J9BPC.EuE�LDF�]NBPC�J�E OHC BPC�R�J#MNF�E à TVI�[dK'efE â ~ C�JuMi�I Þ z C.E#JBDCGOHMNIHå�BPC�J OHCGç<LP]\]NE�h_j�C.E<OHC.I2�^R�K�C.Q�LPC�K'E�J#C�K'QWC.EèOHCcB��3YC.TVI�[dJ�LPMNF á h Ì á r2LPMNBPC.FVJ+BPC½F�MNQ½å�K'CGBPC�R�J#MNF�LDTVI�C ~[\BDM\K'EaTfIHC�BPCSJ#K�MNLUE�Lß�C.QSCWr2LPMNBPCWBPCWF�MNQ½å�K'CSå�[dK�é\MNF�LDTfIHC\h�j1[kFHMNF�M\å�E�C�K�r&[dJ�LDMNFêOHCWBD[^OÆYC.E�LUF`JfYC�]\K'[dJ�LPMNFëO�IR�K�M\J#MNFêLDF�O�LDTVI�CGTfIHCSBPC.Eaì�J#C�K'QSC.EaF�CSR_C.I�r\C.F`Jam�MfC��2LUE#J#C�K.h���[dK½[\LDBDBDC.IHK'E ~ BPCSJ#C�K'QSCSR�K'M\R_M\K'J�LPMNF�FHC.B��[ ÎF�CaR@C�K'QSC�J R�[\EèOHCaJ#K'[\F�E�LPJ�LPMNF^å � Eîí E�E�h�ïèLDF�E�L ~ E#C.I�B¬BPCaJ#C�K'QSC½R�K�M\R@M\K�J�LPMNF�F�C.B-�[ Î Ù C.E#JèR�K'LDE�C.F¸m�MNQSR�J#CC�Jèm�MNF`J#K'LDå�IHCÃ�[Wm�C.E+J#K'[\F�E�LPJ�LDMNF�E�]\K&ð[\m�C��[WO�C.E�J#C�K'QSC.EèO�IbJ
éfR@C Ç

Î�ÙÐpÑ�Ó�ñò Ðó íô Ó } ô Ñ óõ BDE1R@C�K'QSC�J#J#C.FVJ�O��pM\å�J#C.F�LPK�OHC.E/J#M\R@MNBPM\]NLPC.E/C.FcR�LDFH]\MNI�LUFa[.r\C.m F�C.IHJ#K'[\BDLDF�M C�J E�TVI�[dK�efE/LDFVJ#C�K'FHC.E ~ LDF�O�I�LDE�[\FVJI�FHC�rfLDMNBD[dJ�LPMNF^OHCGö��tm�[dKèBPC.E Î ÙÐ�Ñ�Ó R@C.IHr\C.FVJ�ðC�J#K�CGm�MNQSR�BPC��fC.E.h÷ FZJ#C.F�[\FVJÅm�MNQWR�J#C^OHC.EÅBDLDQWLPJ#C.EGC��2RÆYC�K'LDQSC.FVJ�[\BPC.ESE�IHKÅBPCbQSM2O�I�BPC�O�C Î ÙÐ�Ñ'Ó ~ BDC.EGK2YC�l.YC�K�C.F�m�C.E�npo\» ~ oN¼�qQWMNF`J#K�C.FVJbTVIHC²� ���i��.�è� � ¡¸R@C.IHJW[dJ#J#C.LUF�OHK�C�OHC.EWrd[\BPC.IHK'EÃLDFHl.YC�K'LPC.IHK�C.E��[�ø �2ù5¼ ~ C�J�TfIHC²BPC�¾�À�À�¾ú[.r\C.mÂ Ä6R�[dK'LPJfYCar2LPMNBYC�CaR@C.IHJ�C��2R�BDLUTVIHC�K�BPC.E KfYC.E�I�BPJ�[dJ�EèOHCa��[\�Æ[dK<C�J+�ÆC.BDBPC\h
û¬üUý@üDþiüUý ¤_ª¬«®§`¯�¨&°)§²ÿ/¨&¹�°·¯�§���±�¥1´��1§�ÿ1±��1©W���� � ��� ��

� C.E9QSM2O@�C.BPC.E-OHC�R�æ`é2E�LDTfIHC�[\IWOHC.B3�[�O�IW¾kM2O@�C.BPCèE�J�[\F�O�[dK'OÅå�[\EfYC.E9E�IHK-BU[�E#éfQZYC�J#K�LPC+OHK�MNLDJ#C�Ä6]N[\I�m'æHC+rfLD[BDCW]\K�MNIHR@C�OHC��#[\I�]\CbÀ
	 à � â }��ÆÀ
	 à � â ó �	 à Ì â���� ó npo�� ~ o���q ~ LDFVJ#K�M2O�I�LDE#C.FVJ�OHC.EGC��_C�J�EcFHMNIHr\C.[\I2�X[då@MNI2ÄJ�LUE�E�[\FVJc�[SI�Fb� ���i���� � � ¡ R�K�Mfm�æHCaOHC.E�rd[\BPC.IHK�E�m�C.F`J#K'[\BDC.E+OHC.E QWC.E�IHK�C.E [\m�J�I�C.BDBPC.E�h � [\F�E m�C.EèQSM2O@�C.BPC.E ~ I�FF�MNIHr\C.[\ISå@MNE#MNFÅOHC��#[\I�]\C m'æ�[dK�]/YC+[dR�R�[dK'[�ð �PJ ~ C�J R@C.IHJîÄ#ðC�J#K�C+QZYC.BD[\F�]1YCè[.r\C.m+m�C.BUI�LVO�IW¾kM2O@�C.BPC E#J�[\F�O�[dK'OcrfLD[I�F²[\FH]NBPCcOHCGQZYC.BU[\FH]\C���� �2h�� Ì ìsnpo���q6h_j¬C.EèFHMNI�r\C.[\I2�kJ#C�K'QSC.EãOi��LDFVJ#C�K'[\m�J�LPMNF²R�[dKèm�MNI�K'[\F`Jãm'æ�[dK�]1YCÅE�MNF`JE'IHR�R�K'LUQ¿YC.E�R�[dK/m�C�J/[\FH]NBDC ~ QW[\LUE¬BPCÆm�[\BDm�I�B`O�C.E1FHMNI�r\C.[\I2�GO�LD[d]\K�[\QWQSC.E�C.FGR�LDF�]\MNI�LDF�E�TfIi��LDBUE�LDFVJ#K�MfO�I�LDE#C.FVJQWMNF`J#K�C.FVJèTfIHC½BDC.IHK'E�m�MNFVJ#K'LPå�IHJ�LDMNF�E E#MNFVJ R�K�M\R@M\K�J�LDMNF�FHC.BDBPC.Ea�[WO�C.E J#C�K'QSC.EèOHCal)M\K'QSC������ �!�#"%$ Ð'& ~ M��I�(C.E�J I�FHC<R�æ�[\E#Cãr2LPMNBD[\FVJ ö��ëC�J OHCãr&[\BPC.I�K�LUF�m�MNF�FfIHC\hHj�CãJ#C�K'QSCãM��I)���*�!�#",+ »d�Sm�MNQSR@C.F�E#C�BD[clß[\LPå�BPC.E�E�CO�C�� ~ C�JÆR_MNI�K-I�FHC�rd[\BPC.IHKÆ[dR�R�K�M\R�K�L�YC�C+OHC-( ~ MNF�M\å�J�LPC.FVJ9I�FW�N��� ��.�è� � ¡<FÆYC�]N[dJ�LDl ~ TVI�LHR@C.IHJ-[dJ#J#C.LDF�O�K�C+OHC.Erd[\BPC.IHK�EÃYC.TVI�LDr&[\BPC.FVJ#C.Ec�[Sm�C.BUBPC.E QSC.E�I�KfYC�C.E+O�[\F�E+BPC.E I�E�LUFHC.E½�[Åå�h
û¬üUý@üDþiüDþ . ¹/�1´`ºß¥¬©�°·¹0�

� C9FHMNQ½å�K�C.I2��QSMfOi�C.BDC.E�OHC R�æVéfE'LDTVI�C�[\IHÄ
OHC.B3�[�O�Ia¾²MfOi�C.BDC-E#J�[\F�O�[dK�OaE#MNFVJ<YC�J�I�O�LYC.E¬O�[\F�E�BD[�BDLDJ#JVYC�K�[dJ�IHK�C\hj¬C.EãR�K2YC.O�LDm�J�LDMNF�E ~ TVI�L/OÆYC�R@C.F�OHC.FVJ<O�CcR�[dK'[\Qb�C�J#K�C.E�R�[dK'l·MNLDEèR@C.Ism�MNF`J#K'[\LUF`J�EãC��2RÆYC�K'LDQSC.FVJ�[\BPC.QSC.FVJ ~ [\IHJ#MdÄK�LDE#C.FVJ�BDC�R�BDI�E�E#MNIHr\C.FVJ OHC.E�rd[\BPC.IHK�E�F9YC�]N[dJ�LPr\C.EèO�C<� ���i��.� � � ¡ O�[\F�E�����½� ��� �� h�ju�3YC.m�[dK�Jè[�r\C.m½BD[Ård[\BPC.IHK
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O�Ib¾²M2O@�C.BPC�E#J�[\F�O�[dK'OÃC.E#J�[\BPM\K'EÆJ#K�MNLUE9l)MNLDEÆR�BDI�Eu]\K'[\F�ObTfIHCãBPC.EÆC�K�K�C.IHK'E9J�æÆYC�M\K'LDTfIHC.E�BPC.EÆR�LDK�C.E-C.FVr2LDE�[d]1YC�C.EO�[\F�E9BU[aE#MNI�EîÄ
E�C.m�J�LPMNF�R�KfYC.m�YC.OHC.F`J#C\h � [\F�EÆBPC.EÆm�[\E�BPC.EuR�BUI�EuR�K'MNQSC�J#J#C.IHK'E ~ OHC.E9r&[\BPC.I�K'E-E�LUQWLDBD[\LPK'C.E+�[½BD[½r&[&ÄBDC.IHK-m�C.FVJ#K'[\BPCèQWC.E�IHK2YC�C<R�[dK-��[\��[dKÆC�JÆ�ÆC.BDBPC+E#MNFVJ-R@C�K'Q�LDE#C.E�hN�-KfYC.m�LDE#MNF�E9m�C�R_C.F�O�[\F`JÆTVI�C+m�C.E-R�KfYC.O�LDm�J�LPMNF�EF��pC��2m�BDI�C.F`JèR�[\E+FHMNFkR�BDI�E O�C.E C��@C�J�E+å@C.[\I�m�MNIHR¸R�BDI�E�lß[\LPå�BDC.E�h 	èF¸O9YC.m�[\BD[d]\CSOHCG�d�b� �[ á �b� C.E#J<[\I�E�E�LR@MNE�E'LPå�BPC ~ K�C.F�O�[\F`J�FÆYC.m�C.E'E�[\LPK�C.E�OHC.EWR�KfYC.m�LDE�LPMNF�EWC��fR�YC�K'LUQSC.F`J�[\BDC.EÃOHC¸B��pM\K'OHK�CkO�C Ì �Z� E�IHK�BD[XQSC.E�IHK�CO�C½� ��� �� � � � ¡ h_ju�pC��2RÆYC�K'LPC.F�m�Ccj¬ç�öÆå¸m�MNQWR�J#CGR�K�M���J#C�KèO�C.E J#K.�C.Eãæ�[\IHJ#C.E<E#J�[dJ�LDE#J�LUTVIHC.EèOHC½R�K�MfO�I�m�J�LPMNFkOHCQZYC.E�MNF�E���R@MNIHK9[dJ#J#C.LUF�OHK�Cãm�C�J#J#CãR�KfYC.m�LDE�LPMNF�h � [\F�E�BD[½E'I�LPJ#C+OHCãm�Cãm'æ�[dR�LDJ#K�C ~ F�MNI�ESYC�rd[\BDIHMNF�EÆBPCèR_M\J#C.FVJ�LPC.BO���j¬ç�öÆå�h
������� ���������������� "!�#$��%�&('�*)��,+-�/.10

j�C.E�C��2RÆYC�K'LPC.F�m�C.E���[\��[dKGn á ��q�C�J �ÆC.BDBPCSn á ��q�M\å�J�LPC.F�F�C.F`J�[\m�J�IHC.BDBPC.QWC.F`J�BD[crd[\BPC.IHK�QSM�é\C.F�F�CaE�I�LPrd[\F`J#CR@MNIHK��N���i��.�è� � ¡½O�[\F�E � ��½� ��� ��bn Ì ¼�q`Ç
�N���i�� � � � ¡ Ë ø �2ù Ì á32 �2ùÔì\ì är2LD[WB6�3YC�J�I�OHCcO�C½B���[\E#é2Q¿YC�J#K'LPCSö��tOÆYC�R@C.F�O�[\F`J#CcO�IkJ#C.QSR�E ~ [.r\C.mÅI�F�C½BDI�QWLUFHMNE�LPJfYCaLDFVJVYC�]\KfYC�CcK'C.E#R@C.m�J�LPr\CGOHCÌ á �kl·å �$4 C�J Ì\Ì �^l)å �$4 h65�LDF��d�\�N» ~ m�C.EaC��fR�YC�K'LDC.F�m�C.E�[\IHK�MNFVJaQGI�BPJ�LPR�BDLYCGR�[dK á C.F`r2LPK�MNFsBPC.I�KãBUI�QWLDFHMNE'LPJVYCLUF`JfYC�]\K2YC�C\h87ãFbR@C.IHJ�R�K2YC.O�LDK�C�TVIHCGB��pC�K�K�C.IHK�E�I�K+� � � ¡ E�C�K'[WOHCaB��pM\K�OHK�C�OHC
9�:<;*= > Ë �2ùÔì\ì? á + �2ù Ì »\ofù

÷ BDBPC.EèR@MNIHK�K�MNFVJèOHMNF�mcQWC�J#J#K�CÅC.F¸C�r2LDOHC.F�m�CcOHC.E<C��@C�J�E�OHCSFHMNIHr\C.BDBDC½R�æVéfE'LDTVI�CGE�L/BD[Ãr&[\BPC.I�Kãm�C.FVJ#K'[\BPCSOHCBDC.IHK½QSC.E�I�K�CWOHCS�N��� �� �+� � ¡�E�CWJ#K�MNIHr\C�O�[\F�E�B���LDFVJ#C�K�rd[\BDBPCkn ø �2hÔìd�A@�ø �2h��No�q ~ E'I�LPrd[\F`JaTfIHCWB��pMNFêm�MNF�E�LDOi�C�K�CBDC.E�C.E#J�LDQW[dJ�LDMNF�E BPC.E�R�BDI�EÆR@C.E�E�LDQWLUE#J#C.EÆMNI²BPC.E�R�BUI�E�M\R�J�LDQWLUE#J#C.E�OHCaB��pC�K�K'C.IHK�J�æ9YC�M\K'LDTfIHCalß[\LPJ#CaC.F á hÔ�fhÔ�fhj�Caå�I�J OHC½m�C�J#J#C½J�æi�C.E�C½C.E#J+O�C½O9YC�J#C�K'QWLDF�C�K+[.r\C.mcTVI�C.BDBPCãC�K�K�C.IHKèj¬ç�öÆåkR@MNIHK�K'[ÅQSC.E'IHK�C�K+� � � ¡ O�[\F�E� �� � ��� ��Vh ÷ F�R�[dK�J�LUm�I�BDLPC�K ~ LDB�E�C�K'[ÅLDF`JfYC�K�C.E'E�[\F`JèOi�pC.F`r2LDE�[d]\C�K�R�BDI�E�LPC.I�K'E rd[\BPC.IHK'E�OHC.EÆC��@C�J�E OHC�FHMNIHr\C.BDBDCR�æ`é2E�LDTfIHC ~ R�[dK'QWL_m�C.BDBPC.E�TfIHC<BDC.EÆI�E�LDFHC.E��[Å�tFHCãR@MNIHK�K'MNF`J9C��2m�BDI�K�C ~ [���FbOi�pC.E#J�LDQSC�K�BPC<J#C.QSR�E�FÆYC.m�C.E'E�[\LPK�C�[�j¬ç�öÆå^R@MNIHK BPC.E QSC�J#J#K'CaC.F YC�r2LDOHC.F�m�C\hï j¬ç�öÆå ~ B6��[\E#éfQZYC�J#K�LPCSö�� OÆYC�R@C.F�O�[\F`J#CÅO�IkJ#C.QWR�Eè�3B@É àDC#â E#C�K'[�QSC.E�IHK2YC�Ck�[ÃR�[dK�J�LPK<OHCFE àHG �y ø ��JI �K â�àDC�â C�JkOHCLE à íG �y ø � �JI �K â�àDC#â ~ BPC�F�MNQ½å�K'CsO�CsOÆYC.E'LDF`JfYC�]\K'[dJ�LDMNF�E²O�I QZYC.E#MNF � LUF`J#C�K�r\C.FfIHC.EX�[B6��LDF�E#J�[\FVJSJ ~ TVI�[\F�O�BPCkQZYC.E#MNF�C.E#JWK�C.E#R@C.m�J�LPr\C.QWC.F`JWO�[\F�EWB��3YC�J�[dJNM G �y�O MNIPM íG �yQO �[�B���LDF�E#J�[\FVJWOHC^E�[m�K2YC.[dJ�LDMNFih �3B@É àDC#â Ë E àHG �y ø � �JI �K â�àDC#â øRE à íG �y ø � �JI �K â�àDC#âE àHG �y ø � �JI �K â�àDC#â Ø E à íG �y ø � �JI �K â�àDC#â ù à)á h Ì o â
�/MNIHK�C��2J#K'[\LPK'CÅBU[�rd[\BPC.IHK�OHCS�è� � ¡ ~ MNF�R@C.IHJãIHJ�LDBDLUE#C�K<I�F¸[!��I�E#J#C.QSC.FVJaOHCSB���[\E#é2QZYC�J#K'LPC�ö�� OÆYC�R@C.F�O�[\F`J#CO�I�J#C.QSR�E�J�æ9YC�M\K'LDTfIHC<O�C á h Ì ~ �[ÅB���[\LDO�CèOi��I�F�CèQZYC�J�æHM2OHC�OHCãQW[&�2LUQGI�Q OHC<rfK'[\LDE#C.QGå�BD[\F�m�C\hf�/MNIHK�R�KfYC.O�LPK�CB6�pC�K�K�C.IHKcE�IHKG� � � ¡ M\å�J#C.FVIHC�R�[dKcm�C�J#J#CbQZYC�J�æ�MfOHC ~ MNF¿R_C.I�J½[dR�R�BDLUTVIHC�KGB���[!�#I�E#J#C.QSC.FVJGE�IHKcOHC.EcOHMNF�FÆYC�C.EE'LDQGI�B�YC�C.E/O�[\F�E1BDC.E�TVI�C.BDBPC.E¬B6��[\E#éfQZYC�J#K�LPC�K�C.m'æHC�K�m'æÆYC�C�C.E#J LDFVJ#K�M2O�I�LPJ#C\hTSèMNI�E�FHMNI�E/E#MNQWQWC.E/m�MNFVJ#C.FVJVYC.EÆOi��I�F�CYC�rd[\BDI�[dJ�LDMNFkOHCaB��pC�K�K'C.IHK�å�[\EfYC�CGE'IHK B���[\E#é2Q¿YC�J#K'LPC½LUF`JfYC�]\K2YC�CSE�IHK BPC�J#C.QWR�E½np» Ì q 4 Ç

9J:J;*= > ËÍÌ ØVU zyU y ÌW EFX �ZY\[^]`_ Ìà Ì øX�ba â
c EFX �ZY\[^]`_ Ø EFdfe�g � h �fi�jlk [ �EFX �ZY\[^]`_ ä à)á h Ì » âm
n
o<prqsq-putTvprw`vprt-prxby`p�yrz
x^q-{|p`x^q6}bxbp8y`z�~�����t���{|�sz
x��Tp������,� �^���b��xb���|p�y\���8��p��������A�����T�s}b{|����x^q6�^}�� p`�|�|p�p`�Hq6y\���|y`}b��vp`p�������tsq-{Ztu��pu��� ���H�T~�vprqst-{|p�{ x^q¡vp`¢�tTvp`p�z
}£��¤�b��tsq-{Zt8��p���� �\¥H}b�Hq-pr~�p`x^q6�s}�t6�|p`�8��z�xbx<vprp`�6��p���� ���H�T~¦vprqst-{|p�q-§<vp`z�t-{ �^}bp��<vp`��p`xb�b��x¡q-p���}q-p`~��b�`n¡¨��|�|p�~�z
x^qst-pu�¡}�p�� ����t-p`~�{��prt-pu�sz
�|}�q-{|z
x©wªz�}�t-xb{Zq$}�xbp8p`�Hq-{|~«��q-{|z
x©y`z�xb�sprt-����q-{|�fp���}©� ����� � z
¬Tq-p`x¡}bpu�b��x����|p��sp`yrz
x��y\���`nbo<prqsq-puy`z
~��b��t���{|�sz�x��}b�s�s{6vprq¡vp8w���{Zq-p�����Tt-z
��z
����}«y\��xb����® �¯ ��°^±�²J³ � � vp´q-}���{-vpu�b��xb��µ ¶�·�¸��bp´q�~�z
x^qst-pu�^}bp6��� ���H�T~�vprqst-{|p{ x^q¡vp`¢�tTvp`p���t¡vp`��{Zq8}bxbp�prtst-p`}�t8�s}���vprt-{|p`}Tt-p��,� p`x¡�¡{Zt-z
x¹¶�º
»¼��½y`pr� �|p�z
¬Tq-p`x¡}bp��\�fpry���� ���H�T~�vprqst-{|p��<vp`��p`xb�b��x¡q-p���}¾q-pr~��b�`n
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M��I U y Ë�� � ��� ~ Mi�I EFX �ZY\[^]`_ C�J½EFdfe�g � h �fi�jlk [ � E#MNFVJÆBDCèFHMNQGå�K�C<Oi�3YC�ruYC.FHC.QSC.FVJ�E OHCãE�LP]NF�[\B�C�J�OHC+å�K�I�LPJ-OHCl)MNF�ObEfYC.BPC.m�J�LPMNF�F9YC.E C�J�YC�J�LDTVI�C�JVYC.EèOHC�E�[.r\C.I�K ~ C�J�Mi�I a¿C.E#J�BD[cl)K'[\m�J�LPMNFbOHC�QW[\IHrd[\LDEWYC�J�LDTfIHC�J�[d]\C\h���[dK [då�I�EO�CaBD[\FH]N[d]\C ~ F�MNI�E [dR�R@C.BDBPC�K'MNF�E 9�:<;*= >��\9 X �Z[�� z
	��� O�[\F�E�BD[SE�I�LPJ#CaOHCam�C½OHM2m�I�QSC.FVJ�h
�������� .������* ��¤�b+������

� [\F�E<BDCGm�[\OHK�CÅO�Is¾kM2Oi�C.BPCÅE#J�[\F�O�[dK�O ~ BPC.E<[\E#é2Q¿YC�J#K'LPC.Eaö�� OÆYC�R@C.F�O�[\FVJ#C.E<O�I²J#C.QWR�EèQWC.E�IHK2YC�C.EãK�C.EîÄR@C.m�J�LPr\C.QWC.F`J�O�[\F�EW� ��ë� � ��� � � ��C�J�� ���� ��� ��¸E�MNF`J�YC�]N[\BDC.E�C�JÃR�K�M\R@M\K�J�LPMNF�F�C.BDBPC.Ek�[ ø E�LUF à ��� â ~ �[O�C.EcLUF�m�C�K�J�LPJ�I�O�C.E½J�æÆYC�M\K'LUTVIHC.EÅR�K��C.ESTVI�L9rd[dK'LPC.FVJÅO�Cbo�� �[�ìd�X� C.FVr2LPK�MNFih��<K&ð[\m�CX�[sm�C�J#J#C YC�]N[\BDLPJfYC ~ BD[m�MNQWR�[dK'[\LDE#MNFsOHC.E�[\E�éfQZYC�J#K'LDC.E½ö�� O9YC�R@C.F�O�[\FVJ#C.E�O�I²J#C.QWR�EãO�[\F�EãBPC.EãOHC.I2�¸m�[\Eãl)MNIHK'F�LPJèI�F�CcQZYC�J�æHM2OHCQWMfOi�C.BPC�LDF�OÆYC�R@C.F�O�[\FVJ#C�OHCÃQWLDE#CWC.F YC�rfLUOHC.F�m�C�OHCÃR�æVéfE�LUTVIHCW[\IHÄ
OHC.B3�[kO�I¿¾kM2O@�C.BPCbE#J�[\F�O�[dK'O�h � CbFHMNQÅÄå�K�C.I2�ÅJ#K'[.rd[\I2�SR�K2YC.O�LDE�C.F`J-O�C.EuR�K�M2m�C.E�E�I�E OHC+FHMNIHr\C.BUBPC�R�æVéfE�LUTVIHC�m�[dR�[då�BPC.E-OHC QWMfO�L���C�K l·M\K'J#C.QSC.F`JÆ� � � ¡O�[\F�E����� � ��� �� ~ K�C�R�K�M2O�I�LDE'[\F`JèR�[dKãC��fC.QSR�BPCSBPC.Eãr&[\BDC.IHK'Eãm�C.F`J#K�[\BPC.E�M\å�E#C�K'ruYC�C.E�R�[dKa��[\��[dKaC�Ja�ÆC.BDBPC\h
� C.EèQSMfOi�C.BDC.E OHC½E�I�R_C�K�E#éfQZYC�J#K�LPCãC�J+OHC.E QSM2Oi�C.BPC.E�å�[\EVYC.E+E�IHK BU[SE#éfQZYC�J#K�LPC½OHK�MNLDJ#C�Ä6]N[\I�m'æHC ~ C.F`J#K�CG[\IHJ#K�C.E ~E�MNF`J+E�MNIHr\C.F`J^YC�J�I�O�LYC.E�hõ BuE�C�K'[kO�L��Ãm�LDBPCk�[k�ÆC.BDBPCSC�JG��[\��[dKGO�CWR�K�MNIHr\C�KGBD[bR�K2YC.E#C.F�m�C�OHCWFHMNIHr\C.BUBPCSR�æVéfE�LUTVIHCSE�L�C.FZ�d�\�N»kBD[rd[\BPC.IHKÅOHCbm�C.F`J#K�[\BPC�� � � ¡ C.E#JGR�K�Mfm�æHCÃO�C��_YC�K�MHh j�C�K�C.E#J#C^O�I¿m'æ�[dR�LPJ#K�C YC�J�I�O�LPCbBPC�R@M\J#C.FVJ�LPC.B9O�C�j1çãöÆåR@MNIHK m�C�J#J#CcQSC.E�IHK'C\h
 "!$# %'&)(�*+�,.-0/21 *+�354 & 16-872/:9�;<>= ?A@B;CED&F%'GIHKJ

ju��LDFVJVYC�K�ðC�JÅO���I�FXm�MNBDBULDE�LPMNF�F�C.IHK�æ�[\OHK�MNF�LUTVIHCSR@MNIHKGB��3YC�J�I�OHCbOHC�BD[²rfLPMNBU[dJ�LPMNF¿ö�� O�[\F�EGBPCÃE#C.m�J#C.I�KcOHCBU[Så@C.[\IHJVYCaKfYC.E�LDOHCGO�[\F�E BPCaF�MNQ½å�K'C�YC.BPC�ruYCÅOHC�R�[\LPK'C.E�å íåkR�K'MfO�I�LPJ#C.EÆR�[dKè[\Fih@ÀfMNF^R�K'LUF�m�LPR�[\B_O9YC.E�[.rd[\FVJ�[d]\CC.E�J½BD[^TfI�[\F`J�LDJVYC�YC.BPC�ruYC�C�OHCWå�K'I�LPJ<O�CSl·MNF�O�h6S+MNI�E½[då_M\K�OHMNF�E�m�C.E½O�C.I2��[\E#R@C.m�J�EGO�[\F�E�m�C�J#J#CÃE�C.m�J�LPMNFêC.FOÆYC�J#C�K�QWLDF�[\FVJcBDC�FHMNQGå�K�CÃO�CÃOÆYC.E�LDFVJVYC�]\K'[dJ�LPMNF�EÅ� �� � ��� �� R�K�MfO�I�LPJ#C.E�R�[dKÅ[\F ~ O�[\F�E½B6�3YC�J�[dJ ��F�[\BuO�[\F�EBDC.TVIHC.B¬FHMNI�E QSC.E'IHK�MNF�E�m�Ccm�[\F�[\B\Ç�����G� � à � IML�I � â � � � à �ONPLQN � â h�S+MNI�E^YC�J�I�O�LDMNF�E BPC.E�R�K'LDF�m�LPR�[\BPC.EE�MNIHK'm�C.E�OHC<å�K'I�LPJ9OHC+l)MNF�OÃC�J�BDC.E9m�[dK'[\m�JfYC�K'LUE#J�LDTfIHC.E�OHCèBU[GOÆYC.E�LUF`JfYC�]\K'[dJ�LPMNF^����½� ��� ���[���F�O�CèQSC�J#J#K�C�[\IR@MNLDFVJ BPC.E�QZYC�J�æHM2OHC.E<TVI�L@K�C �îC�J#J#C�K'MNF`J<BPC.E�å�K'I�LDJ�E�OHC�l·MNF�Oih
���R���S 0 �T���¤�U��)�+V�W��#6�U������ � ��V���BX ��"Y Z�[ � �

� ��[dR�K��C.E+BPC.EÆR�K2YC.O�LUm�J�LPMNF�EÆR�K2YC.E#C.FVJVYC�C.E+[\I²ö�æ�[dR�LPJ#K�C�ì ~ BU[GR�K�MfO�I�m�J�LPMNF�[\F�FVI�C.BDBPCèO�C<R�[\LPK�C.E�OHCãTVI�[dK'efEå íå¿E#C�K'[�OHC1S 4 ]`[d�\d Ë Ì � 4
z h�j�C�FHMNQGå�K�CÃO�CÃOÆYC.E�LDFVJVYC�]\K'[dJ�LPMNF�ES� �� � � à � I L I � â � � � à � N L N � â R�K�MdÄO�I�LPJ#C.E�R�[dK+[\F²C.E#J [\BPM\K'E�Ç
S 4 ]`[] �¯_^ ��� �` Ë¼S 4 ]`[d \d �²� �^��Â à å � � �� â �k��Â à � �� � ��� �X â �k�9� � ^ � � �

�u��Â à � �X �aN L N � â �k��Â à � � � L � � âË à Ì 2 �2ù áVâ � Ì ��bSh
� à å � � �� â Ë �2hÔì���� 2 �2h�� Ì ìkn ��q�C.E#J�BD[cR�K�M\å�[då�LDBDLPJfYCèO���I�FbTVI�[dK'e�å^OHC�E���æ�[\OHK'MNF�LDE#C�KÆC.F^I�FbQ¿YC.E#MNF���� ~ ��Â à ����½� ��� � â Ë à �fh Ì 2 �fh � â � Ì � � bSnp»\��q/BPC�K�[dR�R@M\K�J�OHCaå�K'[\F�m'æHC.QSC.FVJ OHC����²� ��� � ~ � � � ^ � � � BU[^R�K�M\å�[då�LDBDLPJfYCWOHC�QWC.E�IHK�C�K½BDCWe&[dMNFZO�[\F�E½B��3YC�J�[dJ � � � ~ C�Jc��Â à � � � �cNPLQN � â C�J��Â à ��� �dL1� � â BPC.E�K�[dR�R@M\K�J�E�OHC�å�K'[\F�m'æHC.QSC.FVJ+O�I � C�J+O�I � � �½r\C�K'E+BPC.I�KÃYC�J�[dJ��F�[\B@K'C.m�MNF�E#J#K'I�LDJ�höÆC<F�MNQ½å�K'C C.E#J�E�IHR�YC�K'LPC.I�K9OHCãìaM\K'O�K�C.E-OHCè]\K'[\F�OHC.I�K9C.FVrfLDK�MNF��[cBD[aE#J�[dJ�LUE#J�LDTfIHCèTfI�L�E�C�K'[½C.F�K�C�]NLDE#J#K2YC�C��F²�d�\�N»SR�[dKèBPC.E�C��fR�YC�K�LPC.F�m�C.E+��[\��[dK<C�J+�ÆC.BDBPC\h�j¬[WR�K�M2O�I�m�J�LPMNFb[\F�FfIHC.BDBPC�OHCGO9YC.E�LDFVJVYC�]\K�[dJ�LPMNF�E���� � ��� ��<[\IWj1çãöZC.E�J-OHMNF�m�J#K.�C.E9R�K�MNQSC�J#J#C.I�E#C\hföÆC�R@C.F�O�[\FVJ ~ BPC.IHKuEfYC.BDC.m�J�LPMNFWC.E#J-K�C.F�O�IHC�R�BUI�E O9YC.BDLDm�[dJ#CR�[dK+B���LDQSR@M\K�J�[\FVJ�å�K'I�LDJ�O�C�l·MNF�O^m�[dK�[\m�JVYC�K�LDE�[\FVJ<BPC.E+m�MNBDBDLDE�LDMNF�EÆR�K�M\J#MNF2Ä6R�K'M\J#MNF¿�[ ? EèË Ì áfe Chgch
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Vertex 
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TP ~ 3 GeV/c
IP~0.9 mm

IP~10 mm

P ~4 GeV/c

IP~0.4 mm
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< 1 θ
o
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 á hÔo������������������������ "!�#$!% &�('��#"�*)��	�,+�-���).�/'�10'��#2!��3��)45�6��!748'�1)"�90��('���%#2!%�	�	��0^����½� � à � I LuI � â � � � à �
N L N � â1:
���R���� . #���#6��)¤'���,+´�T)�+<;������1)¡%>=¤+<;������ ��� X �� Y ZW[ � � �*)@?¤�,��+-)�� ���BA
�����C= �$)�� �u)�+-�J ��

j¬[SR�K'Mfm�YC.O�IHK'CaTVI�LiEfYC.BDC.m�J�LPMNF�FHC½BDC.EÃYC�ruYC.FHC.QSC.FVJ�EãOHCaE�LP]NF�[\B ~ C�J K�C �#C�J#J#C½BPC.E�YC�ruYC.FHC.QSC.FVJ�E<O�C�å�K'I�LPJ�OHCl)MNF�OkE.��[dR�R�I�LPC�E�I�K BPC.E m�[dK'[\m�JfYC�K'LDE�J�LDTVI�C.E+m�LDFÆYC.QW[dJ�LUTVIHC.E+C�J J#M\R@MNBPM\]NLDTfIHC.E OHCaBU[SO9YC.E�LDFVJVYC�]\K�[dJ�LPMNF����½� ��� ��c[\Ikj1çãö à ��]NIHK�C á hÔo â Ç
� OÆYC�R�BD[\m�C.QWC.F`JuOHC �ãQWQ C.FSQSM�é\C.F�FHC�O�Icr\C�K�J#C��SOHC�O9YC.E�LDFVJVYC�]\K�[dJ�LPMNFWO�IÅ���� R�[dK/K�[dR�R@M\K�J/[\IÅr\C�K'J#C��R�K'LUQW[\LPK�C à ��]NIHK�C á hÔ» â @
� LDQSR�I�BDE�LPMNFãJ#K�[\F`r\C�K'E�CÃYC.BDC�ruYC�C+OHC.E1R�K�M2O�I�LDJ�E¬OHC�BD[<O9YC.E�LDFVJVYC�]\K�[dJ�LPMNF½ÇdC.FÅQSM�é\C.F�FHC�+ á hÔ� �<Chg��ED9R@MNIHKBPC � C�J-+�ìfh á �<Chg �EDaR_MNI�K BPC � � � à ��]NIHK�C á h5¼ â @
� QW[\E�E�C.E O�I � ~ O�I � � �GC�J+O�I^�Æ�� @
� BPMNFH]NI�C.IHK OHC�r\MNB�QSM�é\C.F�FHC½O�I � � �-Ç/�d�Wm�Q à ��]NI�K�C á h � â @
�tJ#M\R@MNBPM\]NLPCa]NBDM\å�[\BPC½OHCGBD[WOÆYC.E�LDFVJVYC�]\K'[dJ�LPMNFGÇ�R�K2YC.E#C.F�m�CGOHCcOHC.I2�^m�MNIHR�BPC.EèOHCaR�[dK�J�LUm�I�BPC.E ~ à NPLQN � â C�Jà � L � � â ~ [\E�E�Mfm�LYCcm'æ�[\m�I�Fë�[�I�Fkr\C�K�J#C�� ~ C�JèOi��I�FHC�R�[dK�J�LDm�I�BPC�LDF�LPJ�LD[\BDC ~ BDC½� �� ~ OHMNF`JèBD[SJ#K'[!�#C.m�J#MNLPK�CR�[\E�E�C�R�[dK+BPC�r\C�K�J#C��^R�K�LDQW[\LPK�C\h
j�C.E���]NI�K�C.E á hÔ»²�[ á h �SQSMNFVJ#K�C.F`J BU[cO�LDE#J#K'LPå�IHJ�LPMNFWOHC.E�rd[\BPC.IHK�E�rVK'[\LDC.EÆO�Cam�C.E�r&[dK'LU[då�BPC.E�h�öÆC.E�rd[\BPC.IHK'EE�MNF`JSLDE�E'IHC.EÅO�IX]/YC.FÆYC�K'[dJ#C.I�K�C�JWFHC�R�K�C.F�F�C.F`JcR�[\EcC.Fëm�MNQSR�J#CkBPC.EcK2YC.E#MNBDI�J�LPMNF�EcC��fR�YC�K�LDQSC.FVJ�[\BPC.E�h-ÀfC.I�BDEBDC.E^YC�ruYC.F�C.QSC.F`J�EãM��I¸BPC½E�LD]NF�[\BiC.E#J<C.F`J�L��C�K'C.QSC.F`J<K�C.m�MNF�E�J#K'I�LPJ R�[dKèBPC½OÆYC�J#C.m�J#C.I�K<C.FVJ#K�C.FVJ<O�[\F�E+m�C.E<O�LDE#J#K�L Äå�IHJ�LPMNF�E�h@j�C.E�m�[dK�[\m�JVYC�K�LDE#J�LDTfIHC.E�R�K�LDF�m�LPR�[\BDC.E+OHCSBD[bOÆYC.E�LDFVJVYC�]\K'[dJ�LPMNFê������ � à � I LuI � â � � � à � NPLWN � âE�MNF`J+LUBDBDI�E#J#K2YC�C.E�E'IHK+BD[ ��]NI�K�C á hÔofhj�C.E<OHC.I2�^R�K�C.QWL��C�K'C.E+m�[dK'[\m�JfYC�K'LDE�J�LDTVI�C.E<O�C½BD[�BULDE#J#Cam�L Ä
OHC.E'E�I�E R@C�K'QWC�J#J#C.F`J<OHCaK�C �#C�J#C�K<BDC.E+m�MNQGå�LDF�[\L ÄE�MNF�EuLDQSR�BDLDTfI�[\F`J/OHC.E�J#K'[\m�C.E9m'æ�[dK�]/YC�C.EÆFHMNFSLDE�E'IHC.E OHC BD[ãOÆYC.E�LDFVJVYC�]\K'[dJ�LPMNF�OHC�æ�[\OHK�MNF�E�å_C.[\IH� ~ TfI�LHm�MNF�E#J�L ÄJ�I�C.F`J BPC9å�K'I�LPJ1OHC9l)MNF�OcBPC-R�BDI�E�l)K2YC.TfIHC.F`J ~ R�I�LDE�TfIHC-O�[\F�E1J#MNIHJ#C�m�MNBDBDLUE�LPMNF�R�K'M\J#MNF2Ä6R�K�M\J#MNFk�[ ? EuË Ì á e Chg ~O�C.E O�L��.[\LDF�C.E�OHC�J#K'[\m�C.E<m'æ�[dK�]/YC�C.Eã[dR�R�[dK�[\LDE�E#C.FVJ�C.FkQSM�é\C.F�FHC\h
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��� ����0 �%- ��-�#45���E���	� #2!��,� 45�1)�� �� #��� "��0()��
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 á h � ��� ��0 �%-��1-�# 45���E���� #$!���� 4�- � � � :
j�C.EÅJ#K�MNLDEc[\IHJ#K�C.EÅm�[dK'[\m�JfYC�K'LUE#J�LDTfIHC.EWE#MNFVJcFÆYC.m�C.E'E�[\LPK�C.EÅR@MNIHKXYC.BDLDQWLUFHC�KGBPC.EGå�K'I�LPJ�E½OHC�l)MNF�OëBDL�YC.Ek�[¸BD[R�KfYC.E#C.F�m�C�O�[\F�EaI�F YC�ruYC.F�C.QSC.F`JcOHCWæ�[\OHK'MNF�Eãå@C.[\I2�sE�CWO9YC.E�LDFVJVYC�]\K�[\F`JÅO�[\F�E�I�F YC�J�[dJF��F�[\B [\IHJ#K'C�TVI�C �� � �Nh\öÆC-J3éVR@C9O��3YC�ruYC.FHC.QSC.FVJ�E�C.E#J1[dR�R_C.BYC � å íåGLUF�m�BDI�E�LDl)E  h.¾êðC.QSC�E���LDBNFi��LUF`J#C�K�r2LPC.FVJ¬TfIHC-BPM\K'E1Oi��I�FHC9m�MNBDBDLDE�LDMNFR�K�M\J#MNF2Ä6R�K�M\J#MNFëE�I�K Ì �\o¸C.FVrfLPK'MNF ~ LUB-m�MNF�E#J�LDJ�IHC�I�FXå�K�I�LPJ½OHC�l)MNF�OXR�BDI�E½O�[\FH]\C�K�C.I2� ~ m�[dKSLDB-K�C.E�E#C.QGå�BPCR�BDI�E��[cI�F YC�ruYC.FHC.QSC.FVJ+OHC�E�LP]NF�[\B6hA7<K ~ I�F�CèK�C �#C.m�J�LPMNFtYC.BPC�ruYC�C½OHCãm�C�å�K'I�LPJ9OHCãl·MNF�O�C.E#J�LDF�O�LDE#R@C.F�E�[då�BPC�rfIBU[bR�K�M2O�I�m�J�LPMNFs[\F�FfIHC.BDBPCÅOHCWm�C.EsYC�ruYC.FHC.QSC.FVJ�E ~ S 4 ]`[d \d �Z[��-_ gfX � j X Ë Ì � 4
z h1öÆC�J#J#C�R�K�M2O�I�m�J�LPMNF�C.E#J½E'IHRÆYC�K'LPC.IHK'CO�CÅ»�M\K'OHK�C.E<OHCc]\K'[\F�OHC.I�KS�[�m�C.BDBPCcOHC.EkYC�ruYC.FHC.QSC.FVJ�E½OHCcE�LP]NF�[\B6h�j¬[ÃK2YC �#C.m�J�LPMNFsC.E#J<K�C.F�O�IHCGR�BDI�EèO9YC.BDLDm�[dJ#C[\I�R�K��C.EaOi��I�F�m�MNBDBDLUE�LPMNF�FHC.I�Kèæ�[\OHK'MNF�LDTfIHCGm�[dK½BDC.E<F�MNQ½å�K'C.I�E#C.E<R�[dK�J�LDm�I�BPC.Eãm�KfYC�YC�C.EGC.F�Q^ðC.QSCSJ#C.QSR�E�TVIHCBU[½R�[\LDK�C+å íå�R@C.IHr\C.FVJ<ðC�J#K�C�m�MNQGå�LDFÆYC�C.E�[\I2�ÃR�[dK�J�LDm�I�BDC.E9LDE'E�IHC.EÆOHC<BU[GOÆYC.E�LUF`JfYC�]\K'[dJ�LPMNF²OHC.E9æ�[\OHK�MNF�E9å@C.[\I2�R@MNIHK�l)M\K'QSC�KèOHCaFHMNQGå�K�C.I2�bl)[\IH�bm�[\F�O�LDO�[dJ�E�� ��½� ��� �� h�/[dK�QWL@J#MNI�E�BPC.E�J3éVR@C.E�OHC�OÆYC.E�LDFVJVYC�]\K'[dJ�LPMNF�E R_MNI�r&[\FVJ�LDF`J#C�K'r\C.F�LPK�O�[\F�E�BPC.EÃYC�ruYC.F�C.QSC.F`J�Eèå íå^LDF�m�BUI�E�LPlßE ~m�C.IH�kl)[\LDE'[\F`J+LUF`J#C�K�r\C.F�LPK+I�F � O�[\F�E BD[�m'æ�[�ð �DF�C½OHC½OÆYC.E�LUF`JfYC�]\K'[dJ�LPMNFsE#MNFVJkYC�J�I�O�L�YC.E+R�BDI�E�C.F²OÆYC�J�[\LUBDE�hJSèMNI�EBDC.E+[dR�R@C.BPMNF�E � å²C.F � LDF�m�BDI�E'LPl)E  h�ö�C½BPM\Jèm�MNFVJ�LPC.FVJèBPC.E^YC�ruYC.FHC.QWC.F`J�E � å�C.F � LDF�m�BDI�E�LPlßEÆR�K�MNQSR�J�E  O�[\F�EO�C.E�TVI�C.BDEGBDC � C.E#JSI�F¿R�K�M2O�I�LPJ½O�LPK�C.m�JÅOHC�BU[¸OÆYC.E�LUF`JfYC�]\K'[dJ�LPMNF�O�I¿æ�[\OHK�MNF¿å_C.[\I�h õ B�m�MNF`J�LPC.FVJS[\I�E�E�LÆBPC.EYC�ruYC.FHC.QSC.FVJ�E � å¿C.F � LDF�m�BDI�E�LPlßE�FHMNFXR�K�MNQSR�J�E  O�[\F�EGOHC.E�TfIHC.BDEGBPC � [dR�R�[dK'[�ð �PJGF���LDQSR@M\K�J#CSM��IZ[\LDBDBPC.IHK�EO�[\F�E BD[Sm�æ�[�ð �DFHC½O�CaO9YC.E�LDFVJVYC�]\K�[dJ�LPMNFih���[dK'Q�L�BPC.EbYC�ruYC.FHC.QSC.FVJ�Eèå²C.F � LDF�m�BDI�E�LPlßE-R�K'MNQSR�J�E�MNFkJ#K'MNIHr\C ~ R�[dKC��2C.QSR�BDC ~ OHC.EsYC�ruYC.FHC.QSC.FVJ�ES�Æ�X � � ��� � à K'[dR�R@M\K�JaOHC�å�K'[\F�m�æHC.QSC.FVJ + Ì � ��{ â ~ �Æ�X � ��� à + Ì � ��� â ~� �X � �@� à + Ì � � b â ~ � ��½�	� ��� ��� � à + � � Ì � ��� â ~ � ��½� ����
 � à + � � Ì � � b â ~ �� ��� ��� ��� � à + � �

Ì � ��� â ~ � � � ���dL à + � � Ì � � b â ~ � � � ��� 
 � à + Ì � ��� â ~ hPhPh2��[dK'QWL�BPC.ESYC�ruYC.FHC.QWC.F`J�E�åWC.F � LDF�m�BUI�E�LPlßEF�MNFXR�K'MNQSR�J�EGMNFXJ#K�MNI�r\C�C.E'E#C.F`J�LDC.BDBPC.QSC.FVJGOHC.EÅOÆYC.E�LUF`JfYC�]\K'[dJ�LPMNF�ESOHCÃæ�[\O�K�MNF�EcLDQSR�BDLUTVI�[\FVJ�C.F¿R�K�C.QWLPC�KBULPC.IëI�FëQ¿YC.E#MNF m'æ�[dK'Q¿YC²E#CkOÆYC.E�LUF`JfYC�]\K'[\FVJÃBDI�L Ä
QbðC.QSC^[.r\C.mkI�F � O�[\F�EcE'[�m'æ�[�ð �DF�CbO�CkO9YC.E�LDFVJVYC�]\K�[dJ�LPMNF½Ç� �X � � �K à � � Ø ùPùPù â�� � ò à + á � Ì � ��{ â ~ � �X � � �K à � � Ø ùPùPù â � 
 à �d� Ì � âXà + �2hÔo � Ì � ��{ â ~ hPhPh j¬[
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R�KfYC.E#C.F�m�CaOi��I�F � LUE�E�I�Oi��I�F�æ�[\OHK�MNFÃå@C.[\IÃK'C.F�OÃm�C.EÃYC�ruYC.FHC.QSC.FVJ�E J#K.�C.E�K�C.E'E#C.Q½å�BD[\F`J�E�[\Ib����½� ��� �� ~ OHCR�[dKãBU[ÃR�KfYC.E#C.F�m�CSOi��I�F � O�CÅæ�[\IHJèR�[dK'[\Qb�C�J#K�CWOi��LDQWR�[\m�J ~ C�J�OHCÅl)M\K�J#CSLDQSR�I�BDE�LPMNF^J#K�[\F�E#r\C�K'E#C\h � CÅR�BDI�E ~BDCÅF�MNQ½å�K'CÅO��3YC�ruYC.FHC.QSC.FVJ�Ecå�C.F � LUF�m�BDI�E�LDl/R�K�MfO�I�LPJ�EèR�[dKa[\FsC.E#JaOHC á M\K'OHK'C.E�OHCS]\K'[\F�OHC.I�KãE'IHRÆYC�K'LPC.IHK�[�BU[¿E#J�[dJ�LUE#J�LDTfIHC�[\F�FVI�C.BDBPCsOi�3YC�ruYC.FHC.QSC.FVJ�E�OHC�E�LP]NF�[\B ~ m�MNQWQSC�FHMNI�E^B��pC��fR�BDLDTfIHMNF�E�O�[\F�EbBPCsR�K�M2m'æ�[\LDFR�[dK'[d]\K'[dR�æHC\h@öÆC�J
éfR@C½Oi�3YC�ruYC.FHC.QWC.F`J�E<R@C.IHJ�OHMNF�mam�MNF�E#J�LPJ�IHC�K+BU[SE#MNIHK'm�C�R�K�LDF�m�LPR�[\BDC<OHC�å�K'I�LPJ�OHC�l)MNF�Oih�1MNI�KGYC�rd[\BDIHC�K BD[èR�K�M2O�I�m�J�LDMNFG[\F�FfIHC.BDBDC9OHCÆåÅC.F � LDF�m�BDI�E�LPlßEiR�K�MNQSR�J�E ~ F�MNI�E1[\O�O�LPJ�LPMNF�F�MNF�E¬BPC.E/å@M\K'FHC.ELUFHl.YC�K'LDC.IHK�C.E�C�JèE'IHRÆYC�K'LPC.IHK'C.E�OHC.E�K'[dR�R@M\K�J�E+OHC�å�K'[\F�m�æHC.QSC.FVJ+OHC.E OÆYC.E'LDF`JfYC�]\K'[dJ�LDMNF�EèO�C.E+æ�[\OHK'MNF�E�� �� ~ � �X ~� � ~ C�J��9�d m�MNQWR_M\K'J�[\F`JbI�F � R�[dK'QWL BPC.EWR�K�M2O�I�LPJ�ESOHC�O9YC.E�LDFVJVYC�]\K'[dJ�LPMNF O�LPK�C.m�J�E�n ��q6h¤SèMNI�EÃM\å�J#C.FHMNF�E[\LUF�E�L ~ R@MNIHK m'æ�[\TfIHC æ�[\OHK'MNFÅå_C.[\I ~ I�FHC�YC�rd[\BDI�[dJ�LDMNFSOHC.E�å@M\K'FHC.E LDFHl.YC�K'LPC.IHK'C9C�JuE�I�RÆYC�K'LPC.IHK�C�O�IÅK'[dR�R_M\K'J/OHCå�K'[\F�m'æ�C.QSC.F`J�h�SèMNI�E1[\O�O�LPJ�LPMNF�F�MNF�E�m�C.E/å@M\K'FHC.E�C.FcBPC.E¬R_MNF�O9YC�K'[\F`J/R�[dK�BPC.E�R�K�M\å�[då�LDBULPJVYC.E¬Oi��æ�[\O�K�MNF�LDE�[dJ�LDMNFO�IkTVI�[dK�e�å²O�[\F�E BPCaæ�[\O�K�MNF^m�M\K�K�C.E#R@MNF�O�[\F`J�h�SèMNI�E M\å�J#C.FHMNF�EiÇ

Ì � Ì � ��� ����Â à å � � LDF�m�BDI�E'LPl)E9R�K�MNQWR�J�E â � á � Ì � ��{
� [\F�E�BU[�E'I�LPJ#C ~ FHMNI�Eã[\OHM\R�J#MNF�EãR@MNIHK�BPCcK'[dR�R@M\K�JãOHCÅå�K'[\F�m'æHC.QSC.FVJ�OHC.E²YC�ruYC.FHC.QWC.F`J�E½å�C.F � LDF�m�BUI�E�LPlßER�K�MNQSR�J�E BU[År&[\BPC.I�K m�M\K�K�C.E#R@MNF�O�[\FVJ [\IkQWLUBDLPC.IbOHCaB���LDFVJ#C�K�rd[\BDBPC�Ç

��Â à å � � LDF�m�BDI�E�LPlßE-R�K'MNQSR�J�E â Ë � � Ì � ��{ ä à)á h Ì ¼ âTfI�Li[då@MNIHJ�LPJ [\I²FHMNQ½å�K�CaE�I�LPrd[\FVJ OHC�åkC.F � LDF�m�BDI�E�LPlßE9R�K�MNQSR�J�E�R�K�MfO�I�LPJ�EÆR�[dK+[\F�Ç
S 4 ]`[d i [ � �Z[ ��_ g
X � j X	�fe k � � h X Ë á � Ì ��
\ù��[dK'Q�Lim�C.E�YC�ruYC.FHC.QWC.F`J�E<å^C.F � LDF�m�BUI�E�LPl ~ E#C.I�BDE�BPC.EÃYC�ruYC.FHC.QWC.F`J�EãO�[\F�E�BDC.E�TVI�C.BDE�BPC � E�C½O9YC.E�LDFVJ��C�]\K�C½C.Fk�ed[dMNF�Eèm'æ�[dK�]/YC.EèR@MNIHK�K�MNFVJ m�MNF`J�[\Q�LDFHC�K+BPCaE'LP]NF�[\B�h*SèMNI�E M\å�J#C.F�MNF�EiÇ

S� � X 4 ]`[d i [ � � � � � � � �Z[��-_ gfX � j X��fe k � � h X Ë Ì ù �\» � Ì ��
dùS+MNI�E�OÆYC�J#C�K�QWLDFHMNF�EãBPCÅFHMNQGå�K�CÅOi�3YC�ruYC.FHC.QWC.F`J�E½å�C.F � LDF�m�BDI�E�LPlßE FHMNF�R�K�MNQSR�J�EèR�K�MfO�I�LPJ�E R�[dKã[\F �[R�[dK�J�LPKãO�I�K'[dR�R@M\K�JèO�CGå�K�[\F�m'æHC.QWC.F`J�OHC.EãOÆYC.E�LDFVJVYC�]\K'[dJ�LPMNF�E½LDF�m�BDI�E'LPr\C.E+OHCÅæ�[\OHK'MNF�E<å_C.[\IH�²QSC.E�IHK2YCÅR�[dKBU[Sm�MNBDBD[då@M\K'[dJ�LPMNF 7ã�@ï<j np»\ì�q 4 Ç
��Â à å � � LDF�m�BDI�E�LPlßE â Ë à �fù �\� 2 �2ùÔ�\ì â � Ì � ��z ù à)á h Ì � âj¬C^K'[dR�R@M\K�JSOHC^å�K�[\F�m'æHC.QWC.F`JWOHC.EÅå�C.F � LUF�m�BDI�E�LDl)EcFHMNFëR�K�MNQWR�J�EÅC.E#JWOHMNF�FÆYC²R�[dKWBD[sO�L �+YC�K�C.F�m�C²O�IK�[dR�R@M\K�J-OHC<å�K'[\F�m�æHC.QSC.FVJ9OHC.ESYC�ruYC.FHC.QWC.F`J�E�å�C.F � LDF�m�BDI�E�LPlßE à ÷ T�h á h Ì � â C�J�m�C.BDI�L�O�C.ESYC�ruYC.F�C.QSC.F`J�E åÃC.F� LUF�m�BDI�E�LDl)E9R�K�MNQSR�J�E à ÷ T�h á h Ì ¼ â Ç
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± 3º/�Ñ�n�LNn�IJ=.5/w1:/�n�/�=�=�/¼5/�=&LM-Æ/NÂkLM-!-Æ/9Q�5/�/�/�Ñ�n�LNn�IJ=>5/Í1!/�F&/9n�AC8!?�=�F�H!n�=&IJAC8�Â4/9?&=E1:AC8!8K5/�/�-�LMFEQPLl-!F&/9;�I	Á/�F&/
QmIJ¶C8:/�1!Hw=&LMD�QP/9LNHw~ ] x ]
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@BACH!?TopANF�;<AC8�?KH�8Én�LN8�1!IP1!LM= W ÁL�-ZLMF&=&IJFT1:/9?T=�F�LNn�/9?�IP?�?&H:/9?K1:/�Q	3�5/�=&LM-0/�-�F.5/9n�5/91!/98�=�/NÂZ/98Ío¢ANF�;�LN8�=�1:/9?n�ACH!-�QJ/9?�1!/�-�LMF&=&IPn�H!QP/9?71:/Bn�Ï!LMF&¶N/9?<5/9QP/9n�=�F�I Ã H:/9?7AN-!-ÆAC?.5/�/9? ].± /�6N/�F�=�/�»�1:/B1K5/9?&IP8>=>5/�¶NF�LM=&IJAC8Í1:/Bn�/On�LN8!1!IP1!LM=/9?&=Bn�AC8!?�=�F�H�IJ=EÁL<-�LMF&=&IPF�1:/2n�/9?�=�F�LNn�/9?O-�LMFBQ�3_LNQJ¶NANF�IJ=&Ï!;�/´1K5/9n�F�IJ=�/98 e.]fe.]P\�^�]Æ± /9?BLNH:=�F&/9?Bn�LMF�LNn�=>5/�F�IP?�=&I Ã H:/9?1�H W ?&AC8�=KAND!=�/98.H:/9?K/98�n�AC;ED�IP8!LN8>=TQJ/9? Ã H!LN1:F�IJ6N/9n�=�/9H:F�?<5/98:/�F&¶CIJ/�ó�IP;�-�H!QP?&IPAC8�1:/9?K1:/9H�»<=�F�LNn�/9?�n�Ï�LMF&¶·5/�/9? ]@BACH!?´?.5/9QJ/9n�=&IPAC8!8:AC8!?´QJ/9?¿n�LN8!1!IP1�LM=&? W 1:AC8�=¿QPLÉ;�LN?&?�/�IP8>6�LMF�ImLN8�=�/³?&LM=&IP?�o�LNIJ=e$ t [ t ô�/�X_fbg rih ôÊð W òh \�^CgM^ ôl/�X_fbg rN]Æ¾ /9QmL�n�ANF&F&/9?�-ÆAC8!1ïÁL�H!8!/�o¢/98�Î/�=�F&/�1:/Nj ` opACIP?OQ	3�5/9n�LMF&=�ó�=�,.-Æ/�1!/GQPL�1�IP?�=�F�IJDZH:=&IJAC8Í1:/GQPL

;�LN?&?�/2IP8>6�LMF�IPLN8�=�/�1!H W ÂT5/9n�LMF&=�ó�=�,>-Æ/G8:/�=�=�/9;�/98�=B1!AC;�IP8K5/´-�LMF�QPL�QPLMF&¶N/9H!F�8!LM=&H:F&/9QPQP/¿1:/�n�/�=�=�/E-�LMF&=&IPn�H!QP/L$~ ] x ` ôl/�X_fbg r ðp6NACIJF_%�¶CH:F&/�~ ]ft ò ] +·ACH:=�/98�/98>=&LN;�LN8>=GQPLÍF�5/91!H!n�=&IPAC8b1!H²D!F�H!IP=´1!/³opAC8!1�Â4n�/�=�=�/�n�ACH:-�H:F&/
-Æ/�F�;�/�=#1�3µ5/9QPIP;�IP8:/�F�QJ/9?�5/�675/98:/9;</98>=&?�1:/O?&IJ¶C8!LNQZ;�LNQ!F&/9n�AC8�?�=�F�H!IJ=&? ]>± LE?�/9n�AC8!1:/O-!F�5/9n�ACH:-�H!F&/B-ÆANF&=�/B?�H:F#QJ/
-ZLMF�LN;ÍÁ/�=�F&/�1�3_IP;<-ZLNn�=·1!H³n�LN8!1!IP1�LM= W -ZLMF·F�LM-�-0ANF�=|LNH³6N/�F&=�/�»E-!F�IP;�LNIJF&/71!/#Q	3_IP8>=�/�F�LNn�=&IJAC8E-!F&AN=�AC8:ó�-!F&AN=�AC8�ÂF�/9n�AC8!?�=�F�H!IP=�?�/9QJAC8lQPL�-�F&A.nZ5/91!H!F&/21#5/9n�F�IJ=�/2/98 e.]fe.]ft $ ��Å ð W ò h x�;�; ]

± ANF�? Ã H:/GQ�3ºAC8ln�AC;GDZIP8:/21:/9H�»hÁL�1:/9H:»É=�ACH:=�/9?OQJ/9?�=�F�LNn�/9?�F&/9n�AC8!?&=�F�H!IJ=�/9?�1�LN8!?�H!8¹5/�675/98:/9;</98>=¿/�= Ã H:/Q�3ºAC8bn�LNQPn�H!QJ/�QPLw;�LN?&?�/�IP8�6MLMF�IPLN8>=�/�1:/�n�/9?En�ACH:-�QJ/9?9Â|QJ/<F�5/9?&H!QP=&LM=E1:/<-�QmH!?´o¢F�5/ Ã H:/9;�;�/98�=EAND!=�/98>Hh/9?�=G1:/Q�3ºANF�1:F&/l1:/ \lk /�Xmfbg r ]on 8À=�F9Á/9?�¶NF�LN8!1ÀD!F�H!IJ=<1:/wopAC8!1À?&H:D�?�IP?�=�/w1:AC8!nhÁLbn�/¸?�=&LN1:/ ]�Å ACH:F�QP/wF.5/91!H!IJF&/NÂ
8!ACH!?ELM-�-�QPI Ã H:AC8!?2H�8:/�n�ACH:-ZH:F&/�?�H:FEQ	3_Im;<-�H!QP?�IJAC8Ë=�F�LN8!?�6N/�F�?�/É1�Hhn�LN8!1!Im1!LM= W $ \pk /�X_fbg h Åoq ð W ò h\N\rk /�Xmfbg ]



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

0

100

200

300

400

500

0.98 0.99 1 1.01 1.02 1.03 1.04 1.05 1.06

Mean
RMS

  1.019
 0.6643E-02

 M(φ)                                   [GeV/c2]

����� }0~ ]ft³���b�M�����E�p�!�M�M���	�M����������� W �N�l���J�N�0�M�4�&�
	��N�:���������p�p��¡��M�M�M���K�P�����K Z�k����k����J��	9���	�M�Z¤

0

100

200

300

400

500

600

700

0.4 0.425 0.45 0.475 0.5 0.525 0.55 0.575 0.6

Mean
RMS

 0.4980
 0.1089E-01

 M(KS)                                     [GeV/c2]

����� }0~ ]P\�^³��b�������E�p�!���M���	�M����������� Y S [ �M�����J�N�Z�M�|����	��M�:�����������p��¡��M���N�����P�����T 0�k����k����P�
	*�����N�Z¤



(�)�� ����
&%�_"�_�  ����4���T�*�� !"��$B� $����
	&%� '����k$��
�p����� �$�������9������ �k%p�	$�
���$�� ����$9
&%·� $#�����%�_
��������� $&�� ��
����������� ��
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@BACH!?�1K5/�D�H!=�AC8!?�n�/�=�=�/w-!F.5/9?�/9QJ/9n�=&IJAC8ï/98ïLM-!-ZLMF�IPLN8>=E1:/9?³=�F�LNn�/9?<1:/Ín�Ï�LMF&¶N/9?Ê5/9QJ/9n�=�F�I Ã H:/9?³AN-!-ÆAC?.5/�/9?�ÂIm?&?&H:/9?71!/�Q	3�5/�=&LM-0/¿1#5/9n�F�IJ=�/O/98�~ ] ~ ] x ]P\ Â.-0ACH!F7o¢ANF�;</�F�n�LN8!1!Im1!LM=&? Y S [ ]�± LG;�LN?&?�/BIm8�6MLMF�IPLN8>=�/B1:/9?7n�LN8�1!IP1!LM=&?1!ACIJ=O?&LM=&Im?�opLNIPF&/EQPLÉn�ACH:-�H!F&/Éð&ÁL j g�� ò($0~ `Cv>] v ôl/�X_fbg r9h ôÄð Y S [ ò h g x v>] v ô�/�Xmfbg r ðI%!¶CH:F&/³~ ]P\�^ ò ]2V

8!ACH:6N/9LNH�Â:H!8:/ Ã H!LN8>=&IJ=.5/2Ï!LN8!1�IPn�LM-�LN8>=�/¿1:/OD!F�H!IP=#1:/¿o¢AC8�1�?&H!F&6.IP=´ÁL³n�/�=�=�/2n�ACH:-�H:F&/ ] @OACH!?�5/9QmIP;�IP8:AC8�?�QJ/9?n�LN8�1!IP1!LM=&?·QJ/9?|;<ACIm8!?4n�AC;<-�LM=&IPD�QJ/9?|L*6N/9nTH!82?&IJ¶C8�LNQ0ÁLBQ�3_LNIP1:/71:/Kn�ACH:-�H:F&/9?|?&H:F2$*Q�3_IP;<-�H!Qm?&IJAC8¿=�F�LN8!?�6N/�F�?�/#1!H
Y S [ Â Å q ð Y S [ ò�� ^�] x k /�X_fbg \ QPLG-ÆAC?&IJ=&IJAC8�1�H�6N/�F&=�/�»Í1:/O1K5/9?&Im8�=.5/�¶NF�LM=&IJAC8w1�H Y S [ Â��Zð Y S[ ò��	�Bx ^ n�; \ /�=KQPL1�IP?�=&LN8!n�/�1:/�;<ACIP8�1:F&/#LM-�-!F&A�n�Ï:/T/98>=�F&/�QJ/9?¨=�F�LNn�/9?7n�AC;ED�IP8K5/�/9? -ÆACH:FkopANF�;</�F QJ/ Y S [ ] @OACH!? 8:ACH�?·F�LN;</98:AC8!?%Z8!LNQJ/9;</98>=ÊÁL¼H!8 8!IP6N/9LNHc1:/bD!F�H!IJ=Í1:/�o¢AC8�1 F�LNIP?�AC8�8!LMD�QJ/Ë¶NF�ÎLNn�/¹ÁLÌH!8:/b1:/�F�8�I�Á/�F&/�-!F�5/9n�ACH:-�H!F&/NÂ�=�F9Á/9?
1�IP?&n�F�IP;�IP8!LN8>=�/NÂ�-ÆANF&=&LN8>=7?&H:F#QJ/�-�LMF�LN;wÁ/�=�F&/¿1�3_IP;<-ZLNn�= -�LMF7F�LM-!-ÆANF&= LNH�6N/�F&=�/�»�-!F�IP;�LNIJF&/T1:/�Q	3_IP8>=�/�F�LNn�=&IJAC8
-�F&AN=�AC8�ó�-!F&AN=�AC8_$ �µÅ ð ��
 òK/�= ��Å ð �� ò�� ^�] [<;�; ðp6NACIJF�%!¶CH!F&/�~ ]P\N\ ò ]
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± /9?¿n�LN8!1!IP1!LM=&? W /�= Y S [ -!F.5/9?>5/9QJ/9n�=&IJAC8!8K5/9?�QPANF�?B1:/9?¿1:/9H�»¹5/�=&LM-Æ/9?¿-!F.5/9n�5/91:/98�=�/9?�?&AC8�=´n�AC;GDZIP8#5/9?B-ÆACH:F

n�AC8�?�=�F�H!IJF�/¸QJ/9?Én�LN8!1!IP1�LM=&? R SU ]K± LÊ;wÎ/9;</Ë-!F�A.nZ5/91!H:F�/�/9?�=É/9;<-�QJA�,75/�/�-ÆACH:FÉ1#5/�=�/�F�;�IP8:/�FÍQJ/¸6N/�F&=�/�»¹1:/
1K5/9?�IP8�=.5/�¶NF�LM=&IPAC8 1!H R SU ÂB-ZH!IP?�?�L Ã H!LN1:F�I�ó�Im;<-�H!QP?�IJAC8 ] @BACH!?²?.5/9QJ/9n�=&IJAC8�8:AC8!?ËQJ/9? 5/�675/98:/9;</98>=&?�-�LN?&?�LN8�=
QmL¹n�ACH!-�H:F&/ï-ÆANF&=&LN8>=Ë?�H:F�QJ/ï-�LMF�LN;wÁ/�=�F&/Ì143_IP;<-�LNn�=�1!H n�LN8!1!Im1!LM= R SU -�LMFËF�LM-!-ÆANF&=�LNH 6N/�F&=�/�» -!F�IJó
;�LNIJF&/ $ ��Å ð R SU ò hã\N\�^N^�� ; ðI%!¶CH!F&/h~ ]P\ xCò ]�Ç 8Q%�8�ÂB8:ACH�?lF�5/91!H!Im?�AC8!?�n�AC8�?&IP1K5/�F�LMD�QP/9;</98�=²QJ/h8:AC;ED!F&/
143�5/�675/98:/9;</98>=&?B1:/¿D!F�H�IJ=#1:/¿opAC8!1�¶NFMÎLNn�/�ÁL�H!8!/¿n�ACH:-ZH:F&/B=�F9Á/9?�1�IP?&n�F�IP;�IP8!LN8>=�/B?&H:FTQPL³;�LN?&?�/�1!H RTSU $ g�\ x tô�/�X_fbg rYh ôÊð R SU ò h¹g ~�x t ô�/�Xmfbg r ðp6NACIJF %!¶CH:F�/B~ ]P\9e ò ]�¾ /�=�=�/´o¢/98�Î/�=�F�/¿/9?&=�j t.]fg opACIP?#-�QPH!? ¶NF�LN8!1:/ Ã H:/QmL�F.5/9?�ACQPH:=&IJAC8�?&H:F�QPL<;�LN?�?�/G1!H RTSU ]

/10*/2043�0�� ��� :=PQ:HG�BLU8 JL8 `IP��LCWU8;@AU8a`I8M:#BbG�<(>
± /É=&LMD�QJ/9LNHb~ ] x¸-!F�5/9?&/98�=�/ÍQJ/9?E/�Ñ�n�LNn�IJ=>5/9?<1:/9?³n�ACH:-�H:F&/9?E1:/�QmLw-!F�5/9?.5/9QJ/9n�=&IJAC8ï-ÆACH:FEQJ/9?�5/�675/98:/9;</98>=&?

1!/³?&IP¶C8!LNQ ]Z± LÉ-!F&/9;�I	Á/�F&/�QPIJ¶C8!/G1:/�n�/³=&LMDZQJ/9LNHË1:AC8!8:/�Q	3º/�Ñ�n�LNn�IJ=.5/�1:/EF&/9n�AC8!?�=�F�H!n�=&IJAC8�Â Ã H�I|/9?�=¸5/�¶CLNQJ/�LNHF�LM-!-ÆANF&=7/98>=�F&/OQJ/O8:AC;GD�F&/B1�3µ5/�675/98!/9;</98�=&?B1:/B?&IJ¶C8�LNQ:-ÆACH:F#QJ/9? Ã H:/9Qm?7QJ/9?7~E=�F�LNn�/9?K1:/OQ	3µ5/�=&LM=]%�8!LNQ!?�LM=&IP?�opAC8�=Q�3�5/�=&LM-Æ/�~ ] ~ ] x ]P\ Âk/�=³QJ/�8:AC;ED!F&/�=�AN=&LNQ#1�3µ5/�675/98:/9;</98>=&?<1:/�?&IJ¶C8�LNQ -!F&A�1!H!IJ=&?´1!LN8�?2~ � ?&FE1�3_LN8:¶CQP/�?�ACQPIP1!/ ]
± 3º/�Ñ�n�LNn�IJ=.5/</9?�=´1:/Éð e��fg j ^��P\ ò�� -�LMF¿F�LM-!-ÆANF&=OLNH²8:AC;ED!F&/³1�3�5/�675/98:/9;</98>=&?�-!F�A.1!H�IJ=&?�1!LN8!?B~ � ?&F ]ZÅ LMFLNImQPQJ/9H:F�?9Â4/9QPQJ/�/9?�=<1:/²ð \ j ^�]_^:\ ò�� -ÆACH:F�QJ/9?b5/�675/98:/9;</98>=&?<DkjDïIP8!n�QmH!?&IJo�?�/�=�1:/Ëð ^�]fe j ^�]_^:\ ò�� -0ACH!FEQJ/9?
5/�675/98:/9;</98>=&?¿Dw/98 W IP8!n�QPH�?&IJo�? ]V n�/E?�=&LN1:/NÂ!/98>6.IPF&AC8lx ]fg � 1!/9?�5/�675/98:/9;</98>=&?¿DkjDlIP8!n�QmH!?&IJo�?#?&AC8�=B?.5/9QP/9n�=&IJAC8!8K5/9?<ÁL�-�LMF&=&IJF�1�3_H�8Í6>F�LNI W/�=�xNx�� ÁLO-ZLMF&=&IJF 1�3_H!8�6.F�LNI Y S [ ÂCn�AC;�;</�QJ/�;<AC8>=�F&/98>=7QJ/9?W%!¶CH:F&/9?¨~ ]P\ ~�/�=�~ ]P\9g.].¾ /�1:/�F�8!IP/�Fk-ÆACH:F�n�/98�=&LM¶N//9?&=BLNH!?&?&IÆ6MLNQPLMD�QP/�-0ACH!F�QJ/9?�Dw/98 W IP8�n�QPH!?&IJo�? ]

/10*/2043�0�� �REAPd` G�BLU8lJL8 `�P Cb8;:=<?>A@�BDCFE1:=BOGI<?>KJL8 R SU V WZY S[
± L�F&/9n�AC8!?�=�F�H�n�=&IJAC8¸1�H�n�LN8!LNQk1:/E1K5/9?�IP8�=.5/�¶NF�LM=&IPAC8 R SU V WZY S[ /9?�=´IP;<-!F�5/9n�IP?&/NÂZn�AC;�;</³/98¸=>5/9;�ACIJ¶C8:/QmL %!¶CH:F&/�~ ]P\ x ]¨Ç QPQJ/�;<AC8>=�F&/ÉQJ/�-�LMF�LN;wÁ/�=�F�/É1�3_Im;<-�LNn�=G1!H RKSU -ZLMFGF�LM-!-ÆANF&=ELNHb6N/�F&=�/�»h-�F�IP;�LNIJF�/³-ÆACH:F1!/9?w5/�675/98!/9;</98�=&?�1!/G?&IJ¶C8!LNQ ]!± L�6MLNQJ/9H:FO;<A*,N/98!8!/G/9?�=¿1:/GQ	3ºANF�1!F&/G1:/Ex ^N^�� ;ëLNQJANF�? Ã H:/Gn�/�=�=�/ Ã H!LN8>=&IJ=.5//9?&=³8.H!QPQJ/�1�LN8!?EQmLwF.5/9LNQPIJ=.5/ ] ¾ /9n�I7/9?&=³17ÎH£ÁL�QPL�-!F�5/9?�/98!n�/Í?&IP;³H!QJ=&LN8K5/�/Í1:/É1:/9H�»�-�LMF&=&IPn�H�QJ/9?G1!IPÑ�n�IPQJ/9?�ÁL

F�/9n�AC8!?�=&H!IJF�/ ]7Ç 8ï/�ÈÆ/�=�Â�QPL�QJAC8:¶CH!/9H:F�1:/w6NACQ�;<A�,N/98!8:/�1!/9? Y S [ Â � \ ;wÂ�QPIP;�IJ=�/ÉQP/Í8!AC;GD!F�/l1:/w-ÆACIP8�=&?
1!/Ë;�/9?&H:F&/Ë1:/9?É-�IJAC8!?ÉIP?&?�H!?�1!/²QPLÄ1K5/9?&IP8>=>5/�¶NF�LM=&IJAC8 ]Oî LN8�?�/98>6�IJF&AC8"!i 1:/9?Ín�LN?wQJ/ Y S [ ?�/�1K5/9?&IP8>=�Á/�¶NF&/LM-�F�Á/9?¿QP/_X Ç#±LZ³]0± 3º/�F&F�/9H:FO?&H!FOQPL<=�F�L�Ð�/9n�=�ACIJF�/EF&/9n�AC8�?�=�F�H!IJ=�/³1:/9?�-ZIJAC8!?�/9?&=B/98!n�ANF&/�LN;<-�QmI*%K5/�/GQJANF�? Ã H�3ºAC8/�»�=�F�LM-ÆACQJ/�Ð�H�? Ã H!/¿1!LN8�?#QPLEF�5/�¶CIJAC8w1!H�6N/�F&=�/�»Í-!F�IP;�LNIJF&/ ]�± /9?K1�IJÑ�n�H!QJ=.5/9?T1:/¿F&/9n�AC8!?�=�F�H!n�=&IJAC8ÉF&/98!n�AC8>=�F.5/�/9?QPANF�? Ã H:/2QJ/ Y S [ ?�/G1K5/9?&Im8�=�Á/�¶NF&/E=�F&AN-¸QJACIm8w1!HÍ6N/�F&=�/�»�1!H RTSU ?�AC8>=BIPQPQPH�?�=�F.5/�/9?T-�LMFBQJ/9?�%!¶CH:F&/9?�~ ]P\*v /�=�~ ]P\9t Â
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¾ ACH:-ZH:F&/9? �#ð R SU V WZY S[ ò��¾T± ð Y ò � ^�] v ~ [ ^�]fe j ^�] v
ôÊð W ò���� \�^N^C`.] ~ \k\�^Ce x ] ~ � ô�/�Xmfbg r tN`.]_^ j ^�] ~

��Å ð � ò � \M]fg ;�; [ t.] x9j ^�]f`
��ð Y S[ ò��	��~�;�; tNt.] ~pj ^�] ~

ôÊð Y S[ ò���� ~H[ g;\0g�\�^�] ~ � ôl/�X_fbg r t x ]f` j ^�]fg
�µÅ ð W ò � \ x ` � ; `Cv>] [9j \

Å q ð W ò�� \M]ft!k /�X_fbg [#[ ]ft j \
Å q ð Y S [ ò�� ^�]ft!k /�X_fbg tNg.]ft j ^�]fg
�µÅ ð Y S [ ò � \ x ` � ; tCv>]fg j ^�] ~

ôÄð R SU ò���� g x e ~ \�gNe x�~ � ô�/�Xmfbg r tNe.]fg j ^�] v
��Å ð RTSU ò hße�\�^ � ; v.\M]f` j \M]fe

+·AN=&LNQ�ð 
�5/�675/98:/9;</98>=&?�-!F�5/9?.5/9QP/9n�=&IJAC8!8K5/9?�ò x�~ ]f` j ^�] v
+|AN=&LNQKð 
�~ � ?�F�ò ^�] [ g j ^�]_^Cg

y#z|{k}�~ ]feK� 
 � 	�� 	���������K����� 	��M�� Z�������T���K�J�# Z��� 	7��9�M���&�B���T�k����J��	9���	�M����� R SU V WZY S[  ��M���T�J���l����#����0���������p��>�´�����C�Z�M�J¤����.�
�����³� � 	�� 	�������E����� 	��M� 	���������K :�M������ C ��M�����M�w�Z�M�����&�³�4������#����0���������p�� :�������M���#��� 	��M�� Z���&�
 0�k�� 	7��9�>��������¡ ��Ê��� ��� 	��µ 0�����N�ß���¸���� 0�����³� ����&�b�9�³�����²����� �À�>�����!� ���������� ���C�0����¤��4�l Z�&����� ����&�h���E��� �M�M�M���
�>�����!� ������w� �J�N�Æ�����M�Z� 	��M� 	�������*���2 ��M�Í���� C ��M���E�M�Ä�Z�M���������4������#����0�������Z�p���¢�����.�É�>�É���É Z�k����k����J��	9���	�M�Z¤ �4�
�>�����!� �������� �J�N�0��¡ 	��M� 	�������*�� ��N�G���� C ��M���B�M�¸�Z�M�����&�³���N���M� �4������#����0���������p�K Z���9�M���p�p�<�C�M�:�� � ����¤

6MLMF�IPLMDZQJ/w?&LN8!?<o�LNIJF&/wn�Ï.H:=�/�F�D0/9LNH�n�ACH:-ÌQ	3º/�Ñ�n�LNn�IP=>5/²1:/w?>5/9QJ/9n�=&IJAC8 1!HÀ?&IJ¶C8!LNQ ] @BACH!?�8:/w-ÆACH:6NAC8!?<1:AC8!n
-ZLN?K?&/�F&F&/�F�n�/�=�=�/2n�ACH:-�H:F�/¿?&H!Ñ�?&LN;�;</98>=K-0ACH!FKLM=�=�/9IP8�1:F&/´H!8:/¿F.5/µÐ�/9n�=&IJAC8w?�LM=&IP?�o�LNIP?&LN8>=�/´1!/9?�5/�675/98:/9;</98>=&?
DkjD¸IP8!n�QmH!?&IJo�? ]:Å ACH:FO,w-ZLMF&6N/98!IJF9ÂZ8:ACH!?Bn�AC;�-0/98�?�AC8!?�/98¸/�ÈÆ/9n�=&H!LN8�=�1:/9?On�ACH:-�H:F�/9?O?.5/�6ZÁ/�F&/9?�?&H:F¿1�3_LNH:=�F&/9?
6MLMF�IPLMDZQJ/9?�ÂZn�AC;�;</ ��Å ð W ò ]�± 3ºAN-�=&IP;EH�; Ã H:/E8!ACH!?BAND�=�/98:AC8!?¿/9?�=´1:AC8!8K5/�1!LN8!?O=&LMD�QJ/9LNH²~ ]fe.]1+ I|QJ/�n�LN8!LNQRTSUÉV WZY S[ 5/�=&LNIJ=GLNH!?&?�I¨D�IJ/98²F&/9n�AC8!?�=�F�H!IJ= Ã H!/�QP/9?2n�LN8!LNH�» RKSUwV � f�� Y [ ACH RTS� V î 
� Y � Â4IPQ¨?�/�F�LNIJ=-ÆAC?&?�IJD�QJ/�1!/¸F&/91K5/�%Z8!IJFÍQJ/9?Ín�ACH:-�H:F&/9?�-ÆACH:FÍLNH:¶C;</98>=�/�FlQ	3º/�Ñ�n�LNn�IJ=.5/b1:/Ë?>5/9QJ/9n�=&IJAC8 1!H¹?&IJ¶C8�LNQ	Â�=�ACH:=Í/98
F�/µÐ�/�=&LN8>=OLNH:=&LN8>=B1:/�D�F�H!IJ=�1:/�opAC8!1 ]

± /9?K/�Ñ�n�LNn�IJ=.5/9? %�8!LNQP/9?�1:/9?#=&LMD�QJ/9LNH�»�~ ]fe /�=#~ ] ~�?&AC8�=�5/�¶CLNQJ/9?�LNH�F�LM-!-ÆANF&=�1!H�8:AC;GD�F&/O1�3µ5/�675/98:/9;</98>=&?
?.5/9QP/9n�=&IJAC8!8K5/9?�?�H:FlQJ/�8:AC;ED!F&/Ë-!F&A�1!H!IJ=&?É1!LN8!?É~ � ?�F ]TÅ ACH:FlQP/9?ÍD!F�H!IJ=&?Í1:/ËopAC8!1�Â�8:ACH!?ÍH:=&ImQPIP?�AC8!?É1:/9?
Im8�=�/�F&6MLNQPQJ/9?B-ÆACIP?&?�AC8!IP/98!?EÁL tM^ � 1!/E8!IJ6N/9LNH²1:/³n�AC8&%�LN8!n�/NÂÆn�LMF¿QP/E8:AC;ED!F&/³1�3�5/�675/98:/9;</98>=&?2?.5/9QJ/9n�=&IPAC8!8#5/9?
/9?&= opLNIJDZQJ/A$ ^ -ÆACH:F QJ/9?kDkjD�IP8!n�QPH!?�IJop?9Â g -0ACH!FkQJ/9?¨D�/98 W IP8!n�QPH!?�IJop?|-!F&AC;<-�=&?�Â�/�=7xO-ÆACH:F¨QJ/9?¨D�/98 W IP8!n�QmH!?&IJo�?8!AC8�-!F�AC;<-!=&? ]�¾ /9?O8!AC;GD!F�/9?BANDT5/9IP?�?&LN8�=�ÁLÉH!8:/EQPACI4-ÆACIP?&?�AC8�IJ/98!8:/NÂ!IPQ|/9?�=´IP8!LN1K5/ Ã H!LM=¿1!/EQJ/9?OF&/�-!F�5/9?�/98>=�/�Fn�AC;�;</²1!/9?�6MLMF�IPLMDZQJ/9?�¶CLNH!?�?&IJ/98!8:/9?�1�3�5/9n�LMF&=Í=�,.-Æ/c5/�¶CLNQ�ÁLÄQJ/9H:F�F�LNn�IP8:/¸n�LMF�F.5/�/ ]T± LÊn�AC8�?�=�F�H!n�=&IJAC8¹1:/9?
Im8�=�/�F&6MLNQPQJ/9?�1!/Gn�AC8&%�LN8!n�/ Ã H:/G8!ACH!?�H:=&IPQPIm?�AC8!?K/9?�=�/�»�-�QPI Ã HK5/�/21!LN8!?�� ` ~ ��]0Ç QPQP/´;wÁ/98!/ÍÁL $
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	�� � � � � ��� ^a\ x ] ~N~ � -ÆACH:F ^ 5/�675/98:/9;</98>=¿?.5/9QJ/9n�=&IPAC8!8#5/ \� @ ������������
	�� � � � ������������� � ��� \M] [�~ \Æt.]ftNt�� -ÆACH:F g 5/�675/98:/9;</98>=&?´?>5/9QJ/9n�=&IJAC8!8K5/9? \� @ ������������
	�� � � � � � � � ����������� � ��� ^�]fgNe;\Æg.]ft�\�� -ÆACH:FBx�?.5/9QJ/9n�=&IPAC8!8#5/9? ]

@BACH!?GAND!=�/98:AC8!?_%�8!LNQJ/9;</98>=2QJ/9?´/�Ñ�n�LNn�IP=>5/9?�1!HË=&LMDZQJ/9LNH�~ ] ~l/98b1�IJ6.Im?&LN8�=�QJ/9?2D0ANF�8:/9?�1:/�n�/9?GIm8�=�/�F�ó
6MLNQPQJ/9?´-ZLMFGQJ/<8:AC;ED!F&/�1�3µ5/�675/98!/9;</98�=&?�?&Im;EH!Q�5/9?�L*6�LN8>=En�ACH!-�H:F&/9?�Â�n�ANF&F�IJ¶·5/�-�LMFGQJ/�o�LNn�=�/9H:FE143_LNn�n�/�-!=&LN8!n�/
n�ANF�F&/9?�-ÆAC8!1!LN8>=�ÁL³QPLG-!F&A�1!H!n�=&IJAC8�1!LN8!?#~ ^N^ ;�F�LN1 ]�� H:/9Q Ã H:/¿?�ACIJ=TQJ/B=�,>-Æ/´1:/OD�F�H!IJ=�1!/OopAC8!1�Â.QJ/O8:AC;ED!F&/143�5/�675/98:/9;</98>=&?�?&IP;³H!Q�5/9?E/9?�=³=�ACH�Ð�ACH!F�?E?�H:-K5/�F�IJ/9H:FwÁL gÆaB\�^ i ] ¾ 3º/9?&=E-ÆACH:F Ã H:ACI78!ACH!?G8K5/�¶CQPIP¶N/�AC8!?�Q	3º/�F&F&/9H:F?�H:FBQJ/�1K5/98:AC;�Im8!LM=�/9H:FBQJANF�?�1:/2n�/9?Bn�LNQmn�H!QP? ]
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¾ ACH:-�H:F�/9? �#ðpDkjD�IP8!n�Q¢ò � �#ð W IP8!n�QÆ-!F�AC;<-!=&?�ò � �#ð W Im8!n�Q�8:AC8Í-!F&AC;�-!=&?�ò¾�± ð Y ò � ^�] v ~ ~ ]P\ j ^�] x vMg.] x9j x v ~ ] v j x
ôÄð W ò���� \�^N^C`.] ~ \ \�^Ce x ] ~ � ôl/�X_fbg r v�^�] [9jãx t ~ ]fg j \ t ~ ]ft j \M] x

��Å ð � ò�� \M]fg ;�; v x ] v jãx `Nt.] v j x v x ] ~ j x ]fg
��ð Y S[ ò �	��~�;�; `N`.]fg j e vMe.]ft j e vMe.]f` j e

ôÊð Y S [ ò��� ~H[ g;\�g�\�^�] ~ � ô�/�X_fbg r `Cv>]f` j e.]fg `Cv>] [9j e `Nt j ~
��Å ð W ò�� \ x ` � ; x�~ ] [9j ~ ` x ] x9j ~ `Ne.] [ij ~

Å q ð W ò � \M]ft9k /�Xmfbg `Ne j t tNe.] [9j x ]fg [ g j ~
Å q ð Y S [ ò�� ^�]ft9k /�Xmfbg g [9j \N\ `M^�] ~pj g ` [9j `
��Å ð Y S [ ò � \ x `�� ; t�\ j [ v [ ] x9j ` vMt j `

ôÄð R SU ò��� g x e ~ \ÆgNe x�~ � ôl/�X_fbg r x ^ j \9e eM^ j v \ [9j v
��Å ð RTSU ò hße�\�^�� ; ^ e [!j \ ~ eNe j x ^

+|AN=&LNQ�ð 
�5/�675/98:/9;</98>=&?´-!F�5/9?�/9Q ] ò � ^a\·\M]ft��¿ac\�^ � r �ºx t;\k\9gCv��¿ac\�^ � r � \ x \·\9e�\��´ac\�^ � r+·AN=&LNQ�ð 
�~ � ?�F�ò � ^a\|\M]ftNt��¿aß\�^ � i � [ ]fe;\ ~ g.]fe��¿ac\�^ � i � e.]fe ~ \�eCv>]fe��¿aß\�^ � i
y#z|{k}4~ ] ~ � 
 � 	�� 	9�p�:����<����� 	��M�� Z�����������<�J�Í�k����P�
	*�����M�À���GR SU V WZY S[  ��M���<�J���£����#����0�������Z�p�<���É�������p�
�>�#���M�0�C¤

+�,.-Æ/21�3�5/�675/98:/9;</98>= @OAC;ED!F&/G1�3µ5/�675/98:/9;</98>=&?¿?.5/9QP/9n�=&IJAC8!8K5/9?O-�LMFBLN8
R SU VXW�Y S[ t�\ x e j e�\9g
D jDlIP8!n�QmH!?&IJo�? � ^�]_^a\·\M]ftNt��´ac\�^Nd

Dw/98 W IP8!n�QPH!?�IJop?#-!F&AC;�-!=&? � \M]f`;\ [ ]ft��¿ac\�^ i
Dl/98 W IP8!n�QmH!?&IJo�?#8!AC8Í-!F&AC;<-!=&? � ^�]ft;\Æt.]fg��¿ac\�^Ns
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± /9?#/�Ñ�n�LNn�IJ=>5/9?KAND!=�/98>H!/9?#n�I�ó�1!/9?&?&H!? -Æ/�F�;�/�=�=�/98�=K1:/Bn�LNQPn�H!QP/�F�QJ/B8:AC;ED!F&/O1�3�5/�675/98:/9;</98>=&?�1:/B?�IJ¶C8!LNQ:/�=
1!/2D!F�H!IP=K1:/Go¢AC8!1w?.5/9QP/9n�=&IJAC8!8K5/9?O/98�H!8wLN8l1!/2-!F�IP?&/´1!/21:AC8!8K5/�/9?�-ZLMFBn�/�=�=�/E-�F&A.nZ5/91!H!F&/ ] � Qm?�?�AC8�=¿1:AC8!8K5/9?
1�LN8!?�QJ/�=&LMD�QP/9LNHw~ ]fg.]
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D /98 W IP8!n�QPH!?�IJop?Í8:AC8ß-!F&AC;<-�=&?ÄÁL¼/98>6�IJF&AC8ßH�8:/h;�IP8.H:=�/NÂ�/�=²n�/9QPH!IE1�3�5/�675/98:/9;</98>=�Dß/98 W IP8!n�QmH!?&IJo�?
8!AC8À-!F&AC;<-�=&?�ÁL�/98�6�IJF&AC8 \�^ ;�IP8.H:=�/9? ] � H!LN8�1À8:ACH!?</�»�=�F�LM-ÆACQJAC8!?�ÁLbQmL�?�=&LM=&IP?�=&I Ã H:/l1�3_H�8:/wLN8!8#5/�/NÂ#QJ/8!AC;GD!F�/�1�3�5/�675/98:/9;</98>=&?T1:/�D!F�H�IJ=k1!/�o¢AC8!1<?.5/9QP/9n�=&IJAC8!8K5/9?#/9?�=7-!F&AN-ÆANF&=&IPAC8!8:/9Q.LNH<F�LM-!-ÆANF&= /98>=�F&/�QJ/�8:AC;ED!F&/
143�5/�675/98:/9;</98>=&?�-!F&A�1!H!IP=&?T/98�H!8:/ELN8!8#5/�/E/�=¿QJ/G8:AC;ED!F&/³1�3�5/�675/98:/9;�/98�=&?�?&Im;EH!Q�5/9?OH:=&IPQPIm?>5/9?�-ÆACH:FBQ	3_LN8!LNQP,.?�/ ]
¾ 3º/9?�=#-ÆACH:F Ã H:ACI:H�8À5/�675/98!/9;</98�=�?.5/9QJ/9n�=&IPAC8!8#5/�1!LN8!?�Q�3�5/9n�Ï!LN8>=&IPQPQJAC8É1:/BDkjD�IP8!n�QmH!?&IJo�?kACH�1:/OD�/98 W IP8!n�QmH!?&IJo�?8!AC8Í-!F&AC;<-!=&?TIP;�-�QPI Ã H:/B1�3º/9;ED�Q�5/�/21:/9?Tn�/98>=&LNIP8:/9?�1!/´;�IPQPQPIJ/�F�?�1�3µ5/�675/98!/9;</98�=&?O-�LMF�LN8 ]dZ 8ÍAND!=&IP/98�=�1:AC8!n1!/9?BDÆANF�8:/9?O?&H:-T5/�F�IP/9H:F&/9?O=�F�Á/9?�5/9QP/�675/�/9?´-ÆACH:FOQP/9?BD!F�H!IJ=&?�1:/Eo¢AC8�1�Â�/98¸F&/�¶CLMF�1Ë1!H¸8:AC;GD�F&/E1�3µ5/�675/98:/9;</98>=&?
1!/¿?&IP¶C8!LNQZ?.5/9QP/9n�=&IJAC8!8K5/9? ]!Ç 8�L�Ð�ACH:=&LN8>=EÁLEn�/9n�I�QPLEo�LNIJD�QJ/9?&?&/O1!H�F�LM-!-ÆANF&=K1:/OD�F�LN8!n�Ï!/9;</98�=T1:/ R SU VXW�Y S[ Â8!ACH!?�LMDÆACH:=&IP?&?&AC8!?GÁL�H!8:/²5/�6MLNQPH!LM=&IJAC8l=�F�Á/9?OIP;�-!F.5/9n�IP?�/�1!HwF�LM-!-ÆANF&=���À/�=B1:/ � ð�?�IP8�x�ñkò����	� ��
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Ã H:/�QJ/9?²5/�675/98:/9;</98>=&?³D·jDbIP8!n�QPH�?&IJo�?BopACH:F�8!Im?&?�/98>=´QmLÉn�AC8>=�F�IJDZH:=&IJAC8�1:AC;�Im8!LN8�=�/�LNHbD!F�H!IJ=´1:/<opAC8!1�Â4?&H�IJ6.Im?1!/9?Ì5/�675/98:/9;</98>=&?lD /98 W IP8!n�QPH!?�IJop?�8:AC8¹-!F&AC;<-!=&?9ÂK1:AC8>=wQPLïn�AC8�=�F�IJD�H:=&IJAC8 /9?�=Í/98>6.IJF�AC8 \�^ opACIP?É-�QPH�?
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Ç Ñ�n�LNn�IJ=.5/ �
î 5/9n�QJ/98!n�Ï!/9;</98�=´8!IJ6N/9LNH ^ g�\ j x
î 5/9n�QJ/98!n�Ï!/9;</98�=´8!IJ6N/9LNH ^�� 8!IJ6N/9LNH \ x ^ j e
Ç =&I Ã H:/�=&LM¶N/ eNt j x� F�LNn�=&IPAC8�1:/G;�LNH:6�LNIm?�5/�=&I Ã H!/�=&LM¶N/ eM^ j e
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@ q � ��� ��� � @ q � ��� ���
� �� �����
	 � @ q � ��� ���

�������
	 ������������� � @ q � ��� ���
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@ q � � [ � � � @ q � � [ � �

� �� �����
	
� @ q � � [ � �� �����
	 �������������

� @ q � � [ � �� �����
	 � � � ������������� �
8!ACH!?KAND!=�/98:AC8!?TH!8ÉIP8>=�/�F&6�LNQmQJ/�ÁL vMe � 1!/¿8!IP6N/9LNHÉ1!/¿n�AC8&%ZLN8!n�/ ]:Ç 8�/�È0/�=�Â:/98ÉF�5/9IJ=.5/�F�LN8>=�1:/´8:AC;GD�F&/9H!?�/9?
opACIP?�Q	3º/9?&=&IP;�LM=&IJAC8w1:/9?TD�F�H!IJ=&?T1:/´opAC8!1�Â�/98lH:=&IPQmIP?&LN8>=�ÁL<n�Ï!L Ã H!/�o¢ACIP?�1!/´8!ACH:6N/9LNH�» 5/9n�Ï!LN8>=&IPQPQJAC8�?T¶·5/98K5/�F�5/9?9ÂQP/9?#IP8>=�/�F&6MLNQPQJ/9?71!/On�AC8&%�LN8�n�/O1:/9?#D!F�H!IP=&?71:/BopAC8!1�n�AC8�=&IJ/98�1:F�LNIJ/98>=�=�ACH!?KQJ/9? e ?&IP;³H!QJ=&LN8K5/9;�/98�=TQJ/B8:AC;ED!F&/
143�5/�675/98:/9;</98>=&?Í?>5/9QJ/9n�=&IJAC8!8K5/9?�1!LN8!?lð tM^ ��ò ! � vMe � 1:/9?�n�LN?�Â7?&LNH!o¿n�ANF&F�5/9QmLM=&IJAC8!? ]�Z 8À8!/l?&LNIJ=<-�LN?�ÁL
-�F�IJANF�I Ã H:/9QmQJ/�opF�LNn�=&IJAC8 1:/9?wx v �XF&/9?�=&LN8>=w=�AC;GDÆ/�F&AC8>=wLNH!?&?&I¿1!LN8!?ÍQ	3_Im8�=�/�F&6MLNQPQJ/ � @ q � ��� ��� \ @ q � � [ � � ��]
¾ 3º/9?�=O-ÆACH:F Ã H:ACI|8:ACH!?Bn�AC8�?&IP1K5/�F&AC8!? Ã H:/ � @ q � ��� ��� \ @ q � � [ � � � /9?�=´H!8�Im8�=�/�F&6MLNQPQJ/wÁL���LNHË;<ACIP8�? vMe � 1:/
8�IJ6N/9LNHÀ1:/ln�AC8&%�LN8�n�/�� ]�Ç 8À1!IP6.IP?�LN8�=�@ q � � [ � � /�=�@ q � ��� ��� -ZLMF�QJ/9?�DÆANF�8:/9?�IP8:o95/�F�IJ/9H:F�/�/�=�?�H:-K5/�F�IJ/9H:F�/
1!/�Q	3_IP8>=�/�F&6MLNQPQJ/�ÁL tM^ � 1:/�8!IJ6N/9LNHÊ1:/�n�AC8&%�LN8!n�/�1!LN8!?2QJ/ Ã H:/9Q /9?&=Gn�AC;<-!F�Im?�QJ/�8:AC;ED!F&/�1�3µ5/�675/98:/9;</98>=&?R SU V W�Y S[ ?>5/9QJ/9n�=&IJAC8!8K5/9?9Â�AC8ÌAND!=&IP/98�=w1:/9?ÉIP8>=�/�F&6�LNQmQJ/9?ËÁLÄLNH£;<ACIP8!?²ð tM^ ��ò i � `N` �Ý1!/¸8!IJ6N/9LNH£1:/
n�AC8Q%�LN8!n�/�?&H:F	��
���� � � ������� ������ � ���� /�=w?&H:F � ð�?�IP8Bx�ñkò����	� � 
� ]]V %�8¹1:/¸8!ACH!?�F�LM-!-!F&A�n�Ï:/�FÍ1�3_H!8¹IP8>=�/�F&6MLNQPQJ/ÄÁL
tM^ �ì1:/�8!IP6N/9LNH¹1!/Ën�AC8Q%�LN8!n�/NÂ�8:ACH!?ÉDkÎLM=&IP?�?�AC8!?Ín�/9?l1:/�F�8�IJ/�F�?�Im8�=�/�F&6MLNQPQJ/9?bÁLÄ-�LMF&=&IPFÍ1!/9?ÉIm8�=�/�F&6MLNQPQJ/9?
Im8!1!IJ6�IP1!H:/9Qm?´ÁL tNg � 1:/E8!IJ6N/9LNHl1:/En�AC8&%�LN8!n�/ ] @BACH!?BAND!=�/98:AC8!?¿LNQJANF�?BQJ/9?BIP8>=�/�F&6MLNQPQJ/9?EÁL�LNH�;<ACIP8�?[ \ �
1!/28!IJ6N/9LNHl1:/En�AC8&%�LN8!n�/2?&H�IJ6�LN8>=e$
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± 3º/�F&F&/9H:F �10 � ��� r2 ?&H:F * ?&Im8�x�ñb-!F&A�6.IP/98�=�1:/2QmL<?�AC;�;</ Ã H!LN1:F�LM=&I Ã H!/´1!/ $
� � ð�?&IP8�x�ñ¨ò���� � ��
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C.DECFDHG IKJML:NPO�Q:R'S�JML.R
TMUWV�X
Y3Z�[\/]�^ X \K]�\K_ [\/`a\ Z�b
caYed ]gf [\�h [\ d \/ij\ dkb _ml�noWp qsr nt V�X3[\/_
\ dub \v^ d \Kw UxcEy `a\j\�z Z�UxZ�cab{[\x|:}~\ Z�c \/_ b]F�^�\ d�V�U�X
b
c \ U ^�w Uxcab�� ^gf c `�\/_ b ] c z Z�c `E\�]P\ X \ Z�Yed _ b ^ caX \ V�X3[\ Z�c _ [\/ij\ dkb ` U�Z���U � � d \�]P\�] [\/_ cEdkbk[\�� X�U�b
caYed

l�no p�qsr ntk|�0U�X�Uxc `�`a\/^ X _�� dPY ^�_ d \ VAY ^Ph Yed _ [\�h U `E^P\ X�V�X3[\ Z�c _ [\/ij\ dkb `a\ dPY i y�X \�]gf [\�h [\ d \/ij\ dkb _,]P\ y�X ^ cab _:]P\=w Yed ]
_ [\/`E\ Z�b
caYed�d~[\/_ V�U�X�Uxd�Z�U�X ` U _ b
U�b
c _ b
c�� ^P\�]�\/_ [\ Z(��Uxdkb
c `E` Yed _m_ c i�^�` [\/_�\/_ b�b�X
YxV w Uxcay `a\�\ d�X \�� U�X ]�]P\�` U
_ b
U�b
c _ b
cE� ^P\ U�b�b \ d ]�^�\ U�V�X/�\/_,^ d \ Uxd�d~[\�\�]gf YxV�[\ X�U�b
caYed ]�^ TM� }=|�=Uxd _,]P\/_ Z�U _,w U h YxX(U�y `a\/_ Z�Yed�Z \ X�d�Uxdub `a\ d�c hx\ U ^W]P\/_ y�X ^ cab _�]P\�w Yed ]g� Yed�� \ Uxd�d~[\�\/_=]gf�\�� V ` Yecab
U�b
caYed
]�^ TM� }�_ Yedkb:d~[\ Z \/_(_ UxcaX \/_ VAY ^ X ij\/_
^ X \ X _ cEd��' �U hx\ Z ` U iv�\/ij\ V�X3[\ Z�c _ cEYedm� ^ c _�\ X(U�U�b�b \ c�dub \ V�U�X l U l U�X
\ b l~\/`E`E\=\ d���¡x¡u¢ |s£ V�X/�\/_¥¤ ¡jUxd _�]P\ V�X(c _�\=]P\¥] Yed�d~[\�\/_�� d�Y ^�_ V¦Y ^ X
X
Yed _~ij\ b�b�X \¥\ d§[\�h c ]P\ d�Z \¥]P\/_�\�¨A\ b _
]�\ dPY ^Phx\/`E`a\ Vs�u© _ cE� ^P\¥ij\ d�Uxdkb��Umª�«*¬��®°¯�±²¡ |´³{|

µ�¶°· ¸º¹"»¦¼.½²»A¾
¼:¿WÀmÁÂÀÄÃ¼Å»A¼FÆ0»¦¼:Á�ÇÉÈ�ÊÌËÎÍÂÇ�Ã¼F¹=ÏÐ»A¾�ÑÒ¾
Ó�Ã¼
} Y imij\ dPY ^�_�`Ôf U h Yed _�] [\ Z�X�cab�U ^Õ} ��U�V�cab�X \WÖ{��^ d \ X3[\ YxV�b
c i c _ U�b
caYed ]�^�] [\ b \ Z�b \/^ X×TM� } yÎUØ[\ bk[\

im\ d:[\�\v\ dub�X \v`Ôf [\ b{[\ ��¡x¡ ¤�\ b `Ôf [\ bk[\ ��¡x¡ Ö{|FÙ Y ^�_ U h Yed _ U ] U�V�bk[\ d�Yxb�X \ [\ b ^�]P\ �U�Z \ dPY ^�hx\ U ^�] [\ b \ Z�b \/^ X |�²Uxd _=^ dvV�X \/i c \ X"b \/i V _�� d�Y ^�_ U h Yed _ U ] U�V�bk[\�` U _ [\/`a\ Z�b
caYed ]P\/_,l no pÂqsr nt U ^W] [\ b \ Z�b \/^ X=X3[\ YxV�b
c i c _ [\_ Uxd _Fi Y ] caÚ \ XÛdPY _ Z�Y ^ V ^ X \/_�|k}�\ b�b \,i c _�\ �U:Ü�Y ^ X.U²b
caX3[\ V�X
YxÚ�b ]P\"` U²Z�U i VsU � d \,]P\ V�X(Y ]�^ Z�b
caYed i U _
_ c hx\
]�\�] Yed�d~[\�\/_"_ c iÐ^�` [\�\/_ V¦Y ^ X `E\�Ý U�V�VAYxX
b�Þ \ Z(��d�c�� ^P\¥] [\ Z�X(c h Uxdkb ` U�X3[\ YxV�b
c i c _ U�b
caYed ]�\ TM� } y�ß�� Ö�à7|¦}~\ Z�cd�Y ^�_ V \ X ij\ b ]�\�] c _ VAY _�\ X ]gf�^ dá[\ Z���Uxdkb
c `E` Yed ]P\j³Aâ"¤ ¡�ãä[\�h [\ d \/ij\ dub _Ðl no påqsr nt �Ai Uxc _²_
^ X
b�Y ^ b ]gf�^ d` Yxb ]P\ y�X ^ cab ]P\�w Yed ] y0æyçcEd�Z `�^�_ c wè_�]P\�¤ ¡ |´ÖAâ"¤ ¡xé�[\�h [\ d \/im\ dub _�� ��¡ w Yec _ V `E^�_�� X(Uxd ] � ^�\�] Uxd _Ð`a\ Z�U _Z ` U _
_ cE� ^P\x|�ê U `E� X{[\ Z \ b�b \ U ^P�eij\ dkb
U�b
caYedëc i VAYxX
b
Uxdub \j]P\j` U _ b
U�b
c _ b
cE� ^P\x�g`a\/_ cEd�Z \ X
b
cEb ^�]P\/_=_ b
U�b
c _ b
cE� ^P\/_
_(^ X `a\ d�c hx\ U ^v]P\/_ y�X ^ cab _�]P\²w Yed ] X \/_ b \ X
Yedkb�[\/`a\�h [\�\/_�|A}=f�\/_ b�V¦Y ^ X(� ^ YecsdPY ^�_ [\ b ^�] caYed _�] Uxd _�^ d _�\ Z�Yed ]b \/i V _ V `�^�_ c \/^ X _ U ` b \ X(d�U�b
c hx\/_�h c _ Uxdub��UëX{[\/]�^ caX \ Z \/_ cEd�Z \ X(b
cab ^�]P\/_j_ b
U�b
c _ b
cE� ^P\/_�|:}~\/` UëV \ X ij\ b�b�X(U ]P\
] [\ b \ X i cEd \ X ^ d ` Yxb ]P\ Z�Y ^ V ^ X \/_ V `E^�_ YxV�b
c i U `7� cEd�Z `�^ Uxdub ]P\ dPY ^�hx\/`E`a\/_Fh U�X(cEU�y `a\/_�� cEd ^ b
c ` c _ U�y `a\/_Û] Uxd _.`a\Z�U ] X \ Z ` U _
_ cE� ^�\x� � ^ cgU ^ b�YxX�c _�\�^ d \ V `E^�_�� X(Uxd ]�\�_�\ d _ caysc ` cab{[\ �U ` UjdPY ^Phx\/`�`a\ V��k© _ c�� ^P\²] Uxd _(l~no p�qsr ntu|�0U�X i Uxd�� ^P\�]P\ b \/i V _�� d�Y ^�_ d f U h Yed _ V�U _ [\ b ^�] c�[\�`a\ X �Y `a\W]P\/_ [\�h [\ d \/im\ dub _�]�\ y�X ^ cab ]P\�w Yed ]
_ V~[\ Z�caÚ�� ^P\/_�� Z�Y imij\ y \ d q cEd�Z `E^�_ c wè_�|�Ù Y ^�_0\�� b�X(U�VAY ` Yed _2`a\/^ X2cEdPì ^P\ d�Z \ �U�V�U�X
b
caX ]P\/_ X{[\/_
^�` b
U�b _ Yxy�b \ d ^�_] Uxd _"`a\ Z�U _�]�^v] [\ b \ Z�b \/^ X²Z ` U _
_ cE� ^P\x|
C.DHíÅD�î ï�ðñ O ñ N{òeS7J2Lôó ñ RõðñPö ðñ L ñ�÷§ñ L2òxRWø no�ù ú2û nt

T \/_�] c ¨ [\ X \ dkb \/_ [\ b
U�V \/_�]P\m` U�X \ Z�Yed _ b�X ^ Z�b
caYed _ Yedub¥b�X/�\/_Ð_ c i c ` UxcaX \/_ �UvZ \/`�`a\/_¥] [\ Z�X(cab \/_Ð] Uxd _¥` U _�\ Z�üb
cEYed×ý | ý | � | TMU�V�X \/i cÔ�\ X \ [\ b
U�V \�_ [\/`a\ Z�b
cEYed�d \�]P\/_ V�cEYed _"\ b ]P\/_,þ U�Yed _ Z(��U�X � [\/_ Z�Yed _ b
cab ^ Uxdkb `Ôf [\ b
U�b²Ú�d�U `
]�\�` U ] [\/_ c�dub{[\�� X(U�b
caYed l no pÂqsr nt �s_
^ c h c \�]P\�`E\/^ X,Z�Y i y�cEd�Uxc _ YedvVAY ^ X w YxX ij\ X ]�\/_ Z�Uxd ] c ] U�b _ q � r n t \ bl�no | TMU ] c ¨ [\ X \ d�Z \ V�X(cEd�Z�caVsU `a\F_�\�_ cab ^P\~] Uxd _M` U,X \ Z�Yed _ b�X ^ Z�b
caYed ]P\/_ b�X(UxZ \/_ Z(��U�X � [\�\/_�� � ^ c ^ b
c ` c _�\.`a\/_ U `a� Y�üX�cab
� ij\/_ X{[\ U ` c _ b \/_�]P\ X \ Z�Yed�d�Uxc _(_ Uxd�Z \²]P\,w YxX ij\=] [\ Z�X(cab _ U ^�} ��U�V�cab�X \=Ö{| T f [\ b ^�]P\ � ^P\ dPY ^�_ V�X3[\/_�\ dkb�Yed _
^ b
c ` c _�\�^ d�cE� ^P\/ij\ dkb `a\/_ b�X�UxZ \/_�` Yed �e^P\/_,\ b `a\/_ b�X�UxZ \/_ Þ,Þ"Þ | T \/_ r n t _
\Ð] [\/_ cEdkbk[\�� X(Uxdkb²U�V�X��\/_=`E\�ÿ�� T��_ Yedub"X \ Z�Yed _ b�X ^ cEb _ V�U�X ` U i [\ b
��Y ]P\Ð] [\ Z�X(cab \�\ d Ö{| ý |��{|
���
	������ �������� ������������! #"

TMU�V�X3[\/_ [\/`a\ Z�b
cEYed \/_ b"b�X/�\/_�_ c i c ` UxcaX \ �UjZ \/`�`a\�^ b
c ` c _ [\�\²] Uxd _�`a\ Z�U _"]�^v] [\ b \ Z�b \/^ X²Z ` U _
_ cE� ^�\x| T \/_�_�\/^�`a\
] c ¨ [\ X \ d�Z \/_ X3[\/_ c ]P\ dub ] Uxd _�`7f U�y _�\ d�Z \×]�f�^ d \�_ [\/`a\ Z�b
caYed ]P\/_ b�X(UxZ \/_�� X \ d ]�^P\ Yxy _ Y ` �\ b \ VsU�X `Ôf�\�� c _ b \ d�Z \
]�f�^ d \ X \ Z�Yed _ b�X ^ Z�b
caYedäX{[\ U ` c _ b \x�Û\ b ] Uxd _j` U�X \ Z�Yed _ b�X ^ Z�b
caYed ]�^çhx\ X
b \�� V�X(c i UxcaX \x�2] [\ Z�X�cab \v\ d Ö{| ý |E¤ ¡ |� `E^�_ c \/^ X _�hx\ X
b \�� V�X(c i UxcaX \/_�_ Yedkb¥X \ Z�Yed _ b�X ^ cab _ V�U�X�Z \ b�b \ dPY ^Phx\/`E`a\ V�X
Y3Z�[\/]�^ X \x� � ^ c0b
c \ dkb�Z�Y i V�b \m]�^
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�FX3[\ Z�Y ^ V ^ X \/_ �Fz Z�UxZ�cab{[\�

Ý"\ Z�Yed _ b�X ^ Z�b
caYed � |´Ö� ¡ | ¡�ý

ê�� q���� ß�� � ��� ¤ ¡ ³ ¡ àÛê×\�ÿ���� ® � �{|���� ¡ | ���� � q�� � ß ¤ � ¤x¤�à"!²\�ÿ�#�� �'ý | ¢ � ¡ | ý$ � � q���% � imi � ¤�|´Ö�� ¡ |´³
ê&� r n t ��� ß ý � ¢ | ¢'� ³ �e¢ | ¢ àFê�\�ÿ ��� ® ���{|���� ¡ |��� � � r n t ��( ¡ | � !=\�ÿ ��� ® ¤ ¡x¡$ � �*),+ � Uxd ] $°� �*).- �/( ¡ |���imi � ¤0� ¡ |��
ê&�èl � � ß ³3¤ �1��� ³ ýu�1� àÛê�\�ÿ ��� ® � �{| � � ¡ | ��²T £ % �ji�i � �{|���� ¡ | ý

2 � r n t �/(43 ��¡�Z i ¤ ¡x¡$°� �èl ��% ¤x¤ ¡x¡5 i �e¢ |���� ¡ |´ÖÞ2Yxb
U ` V�U�X"X�U�V�VAYxX
b�U ^ dPY i y�X \�]gf [\�h [\ d \/ij\ dub _ V�X
Y ]�^ cab _~] Uxd _ ý )ë_ X ¤�|´³� ¡ | ¡ ³
687:9.; ý | ¢=<0>�?A@CBD@FE*GIHJLKDJNM @PORQ�STQIU JNMLK'J=V BWSTU"HJ	M HJNVXJ @YG*E*ORZ K Q[@CB1ZTB V l�no p qsr nt]\ K B1Z M=V^J @CB MLK Q K HJ G J @_G J QIUU"HJ O	S�G*Ea`bE M HJYcTd:JNM/J ?A@PB]@FE*GIHJ	M=M ORZeGf@CB V @FQ V HJYJNM SIBRUgUhBPS]SiORU	G8BRQZTO1`[jFU J K,k HJFl HJ Z J ` J ZTG M=M HJNVXJ @YG*E*O1ZmZnHJ	M SIBRU V B@PORQ�STQIU J STU.HJ @�HJYKDJ ZeG J \oB Vhk JCp @ J S�G*EqORZ KDJrV BgSTU J `bE oJ U J J G K'J/V B KDJ UPZeE oJ U J/V E^s1Z J O oQ V�k J ?A@PB]@FE*GiHJ�J	M G.@PB V @FQ V HJ�JSiBRUnUhBPS]SIO1U	GgB1QtZTOR`jFU J GuO]GuB V.K,k HJNl HJ Z J ` J ZeG M STUhO K QIE*G MbK B1Z Mrv ) M U c

w Uxcab�� ^P\ V `�^�_ c \/^ X _ cEdkb \ X(UxZ�b
caYed _ V�X
Yxb�Yed3ü7V�X
Yxb�Yed V \/^Phx\ dkb�U h YecaX ` c \/^ ` YxX _¥]gf�^ d iv�\/ij\ Z�X
Yec _�\/ij\ dkb ]P\
w Uxc _ Z \ U ^�|~Ù Y ^�_ d \ X \ b \ dPYed _ � ^�\�`a\Whx\ X
b \�� � ^ c�Z�Y i VAYxX
b \�` UëV `E^�_m� X(Uxd ]�\�i�^�` b
caV ` cEZ�cab{[\�]P\ b�X(UxZ \/_Z���U�X � [\�\/_�� � ^ cÛV�X3[\/_�\ dkb \K` U�V `E^�_=� X(Uxd ]P\ V�X
Yxy�U�y�c ` cabk[\�]�f �\ b�X \K`a\jhx\ X
b \���]�\ V�X
Y ]�^ Z�b
caYed ]P\m` U�V�UxcaX \m]P\� ^ U�X þ3_ y \ U ^3�A| �0Y ^ X `a\ X \/_ b \Ð]P\�` UjV�X3[\/_�\/`a\ Z�b
cEYed � dPY ^�_ U h Yed _ Z��PYec _ c ]P\�� U�X ]�\ X `a\/_�i��\/ij\/_ Z�Y ^ V ^ X \/_� ^P\²] Uxd _~`Ôf [\ b ^�]P\ V�X3[\ Z�[\/]P\ dkb \x� U hx\ Z `a\/_�iv�\/ij\/_~h U `a\/^ X _/|3} Y imim\=] Uxd _:`a\ Z�U _�]�^�] [\ b \ Z�b \/^ X,Z ` U _
_ cE� ^�\x�
`E\/_ V�X{[\ Z�Y ^ V ^ X \/_Û_
^ X `a\/_ V�U�X(U i �\ b�X \/_.]gf c i V�UxZ�b � Ú �e^ X \/_ ý | � �²\ bÛý | �e¢ � \ b `a\/_Ûi U _
_�\/_ c�d h U�X(cEUxdkb \/_ Ü°Y ^�\ dub^ dvX �Y `a\ V�X�c i YxX ] c�U `Ô|T \ b
U�y `a\ U ^ ý | ¢WV�X3[\/_�\ dkb \v`a\/_�\�z Z�UxZ�cabk[\/_�]P\ Z \/_ V�X{[\ Z�Y ^ V ^ X \/_�| T f�\�z Z�UxZ�cab{[\v\/_ b ]P\w�°¤�|´³]� ¡ | ¡ ³ � 
VAY ^ X `a\/_ [\�h [\ d \/ij\ dkb _m]P\�_ c � d�U `Ô|��:`E`a\j\/_ b ]P\�]P\x� ¡ | � � ¡ | ¡x¡ ¤ � 
 V¦Y ^ X `a\/_ [\�h [\ d \/ij\ dkb _j]P\ y�X ^ cab ]P\
w Yed ] y0æy�cEd�Z `E^�_ c w*_/|
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T \/_�] c _ b�X�cay ^ b
caYed _Û]P\/_.h U�X(cEU�y `a\/_.]P\ Z�Y ^ V ^ X \/_ VAY ^ X `a\/_ [\�h [\ d \/ij\ dkb _ V�X3[\/_�\/`a\ Z�b
cEYed�d:[\/_ � Ú �e^ X \/_ ý | �1��U§ý |´ÖxÖ � X \/_ b \ dub V�X(Y{Z�� \/_�] Uxd _�`a\ Z�U _ X{[\ YxV�b
c i c _ [\�]P\ Z \/`E`a\/_�]�^ Z ` U _(_ cE� ^P\x|²}=f�\/_ b�VAY ^ X�� ^ YecÐdPY ^�_X3[\/^ b
c ` c _ Yed _�`E\/_ji��\/ij\/_ Z�Y ^ V ^ X \/_�|.}~\ V \ d ] Uxdkb ` U _ [\/`a\ Z�b
caYed�d f [\/` c i cEd \ VsU _ b�Y ^�_m`a\/_ [\�h [\ d \/ij\ dkb _ y æyc�d�Z `E^�_ c w*_0]P\,`Ôf [\ Z���Uxdub
c `E` Yed _ c iÐ^�` [\ Z�U�X~Z \ bj[\ Z(��Uxdub
c `�` Yed \/_ bFy \ U ^ Z�Y ^ VmV `E^�_Å� X�Uxd ] � ^P\ Z \/`E^ c ^ b
c ` c _ [\�] Uxd _
`E\ Z�U _�]�^�] [\ b \ Z�b \/^ XmZ ` U _
_ cE� ^P\x| $ `F\/_ b�b�Y ^ Ü�Y ^ X _Ð_ Y ^ ��Uxcab
U�y `a\ � ^P\K`a\/_ Z�Y ^ V ^ X \/_ X \ Ü \ b�b \ dkb ` U×b�Yxb
U ` cab{[\
]�\/_ [\�h [\ d \/im\ dub _¥]P\Ð`Ôf [\ Z(��Uxdkb
c `E` Yed�V¦Y ^ X i cEd�c i c _�\ X�� �è_ cEd"�'  �! #"�$&%('*) | �0Y ^ X=Z \/` U � d�Y ^�_ U ] YxV�b�Yed _,]P\/_h U `a\/^ X _ V `E^�_�_ [\�h �\ X \/_ V¦Y ^ X `a\/_ Z�Y ^ V ^ X \/_�_
^ c h Uxdkb \/_,+
<§c i V ^�`E_ caYed�b�X(Uxd _�hx\ X _�\�]�^ Z�Uxd ] c ] U�b q � � � � q���( ¤�| � ³�!=\�ÿ #�� U ^×` c \/^�]�\�¤�| � !=\�ÿ #�� �
<§c i V ^�`E_ caYed�b�X(Uxd _�hx\ X _�\�]�^ Z�Uxd ] c ] U�b r n t � � � � r n t ��( ¤�|´³!=\�ÿ #�� U ^�` c \/^v]�\ ¡ | � !=\�ÿ #��x|
�0U�X:Uxc `E`a\/^ X _�� dPY ^�_ U h Yed _ U�Ü�Y ^ b{[\,^ d \ Z�Y ^ V ^ X \�_
^ X `a\ b \/i V _Û]P\�h c \ V�X(YxV�X \�]�^jl�no +.-0/ ( ¡ | �'ý ³ V _�|

� d \�¨A\ b �A� X �UxZ \ �U `7f U�Ü ^�_ b \/ij\ dub²Z�cEd~[\/i U�b
c�� ^P\ Z�Yedkb�X(UxcEdkb _(^ X `a\ V�U�X(U i �\ b�X \�]�f c i V�UxZ�b�V�U�X�X�U�V�VAYxX
b�U ^
hx\ X(b \�� V�X(c i UxcEX \x� V�X{[\/_�\ dkbk[\ U ^ Z���U�V�cab�X \=³{�u`a\ b \/i V _:]P\�h c \ V�X
YxV�X \�\/_ bFX \ Z�Yed _ b�X ^ cabFU hx\ Z ^ d \"ij\ c `E`a\/^ X \X3[\/_ Y `E^ b
caYedºVAY ^ X `a\�_ c � d�U `7| � \ V `�^�_�� VAY ^ X `E\/_ [\�h [\ d \/ij\ dub _�]P\ y�X ^ cab ]P\Kw Yed ]��2`Ôf U�Ü ^�_ b \/ij\ dkb�b \ d ] �UX3[\/]�^ caX \v` U ] c _ b
Uxd�Z \v\ dub�X \�`a\�hx\ X
b \�� X \ Z�Yed _ b�X ^ cab ]�^çw U ^P� Z�Uxd ] c ] U�b l no \ b `a\�hx\ X
b \�� V�X�c i UxcaX \x| TMU] c _ b�X(cay ^ b
caYed ]P\ b \/i V _�]P\mh c \�]�\/_ Z�Uxd ] c ] U�b _�l�no U ] Yed�Z ^ d \jh U `a\/^ X i Y�© \ d�d \ V `�^�_²w UxcEy `a\ VAY ^ X `a\y�X ^ cab ]P\,w Yed ]�� Z�Y imij\=`a\,i Yedkb�X \�` U¥Ú �e^ X \ ý | � �{|�}~\ b�b \�h U�X�cEU�y `a\�\/_ b ] Yed�Z ^ dmV \/^ V `E^�_Û] c _ Z�X(c i cEd�Uxdkb \
] Uxd _�`a\ Z�U _�]�\×`Ôf�\�� V~[\ X(c \ d�Z \ X{[\ YxV�b
c i c _ [\�\�\ b�V \/^ b �\ b�X \W^ b
c ` c _ [\�\ VAY ^ X ` c i cab \ X `E\ X \/_
_�\ X(X \/ij\ dkb ]P\/_U ^ b�X \/_ Z�Y ^ V ^ X \/_�� U�Ú�d ]�\ V�X3[\/_�\ X hx\ X `Ôf�\�z Z�UxZ�cab{[\�]P\�_ [\/`a\ Z�b
caYed ]�^�_ c � d�U `gl~no�p�qsr ntu|
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} Y ^ V ^ X \/_ �8�èl no p�qsr nt � 
 �8� y æy×cEd�Z `E^�_ c wè_ � 

} T � r0�/( ¡ | ¢�ý �x³�� ¡ |�� ³{| ý � ¡ |E¤

¤ ¡x¡ �{| ý ê×\�ÿ�#�� ® % ê&� q���% ¤ ¡ Ö � | ý ê×\�ÿ�#�� ® � ³{|�� � ý |´³ ¢ ¤�|�� � ¡ | �$°� �*) ��( ¤�|´³jimi ��¡ | � � ¡ | ¢ �1�{| ý � ¤
2 � r n t ��( 3 ý imi �1� | ¢ � ¡ |E¤/³ � � | � � ¤�|´Öý �x³�ê×\�ÿ�#�� ® % ê�� r n t ��% ³3¤ ¡ | ý ê�\�ÿ #�� ® � ¢ |E¤b� ¡ |�� �xÖ{| � � ¤�|��$ � � q��/( ¤ � � 5 i � � | � � ¤�| � ¤ � |�� � ¤�| ý� � � q���( ¤�| � ³�!²\�ÿ�#�� � ¢ |�� � ¤ ¢ ¤�|�� �Ø³� � � r n t ��( ¤�|´³!=\�ÿ #�� � ¢ | ¡ � ¤ Öx³{|´Ö � ¢
$ � � r n t �/( ¤ � � 5 i �e¢ | � � ¡ |´³ �'ý | ý �Ø³

³ � Ö ý ê�\�ÿ #�� ® % ê��èl no ��% ³xÖ �'ý ê×\�ÿ�#�� ® � �{| ý � ¡ | ¢ Öx³{| � � ¤ ¡
-0/ ( ¡ | �'ý ³ V _ �1� | ¢ � ¡ | � �xÖ{|´Ö�� � Ö$°� �èl noD�/% Ö3¤ ¡[5 i �xÖ{| ¢ � ¤�| ý ¡

Þ2Yxb
U ` �u� [\�h [\ d \/ij\ dkb _ V�X3[\/_ [\/`E\ Z�b
caYed�d~[\/_ � � �{|�� � ¤ ß ¡I��¡ |´³�à,âÄ¤ ¡ - ®Þ2Yxb
U `8�u� ý )º_ X � ¡ | ýu� � ¡ | ¡ Ö ß ¡ | ¡I�s¡ |E¤²à=âÕ¤ ¡ - ã
687:9.; ý |�� <n>�?A@CBD@FE*GIHJ	MWKDJNM @PORQ�STQIU JNM KDJWV B8STUhO_@�HJ_K QIU JgKDJ M HJFV^J @_G*EqORZ KDJ l�no�p�qsr nt SIORQIU V^JNM HJNl HJ Z J ` J ZeG MK'J M E^s1Z�B VfJ G KDJ jNU	QIE G KDJ �NO1Z K \ K BRZ M V^J @PB MbK Q K HJ G J @YG J QIU U.HJ OPS�G*E ` E M HJYc.d J	MbJ ?A@CB]@_E GiHJNMnM ORZeGL@CB V @_Q V HJYJNMSiBRU UhBPS]SIORUNG�BRQ ZTOR`jFU J K,k HJNl HJ Z J ` J ZeG M M HJFV^J @_G*EqORZmZnHJNM SIB1U V B�@CO1QYS�Q�U J STU.HJ @�HJYKDJ ZTG J \ oB Vhk JCp @ J S�G*EqORZ KDJ
K'J U	ZmE oJ U J�V E^s1Z J O oQ Vhk J ?A@CBD@FE*GIHJ J	M G"@PB V @FQ V HJ�J SIBRU/UhBPS]SIORUNG8B1Q�ZTO1`[jFU J GuO1GuB V,K,k HJNl HJ Z J ` J ZeG M STUhO K QIE*G M�K B1Z M
v ) M U c
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Þ.©{V \�]gf [\�h [\ d \/ij\ dkb Ù Y i y�X \�]gf [\�h [\ d \/ij\ dkb _=_ [\/`E\ Z�b
caYed�d~[\/_ V�U�X,Uxd
l�no p q�r nt ýxý � ¡ � ¤ � ¡y æy�cEd�Z `�^�_ c wè_ ß ¡ | ¡I� ¤�| ¡e� à²âÕ¤ ¡��

687:9.; ý | �r< �0OR`jNU J�K,k HJFl HJ Z J ` J ZTG MrKDJgM E^s1ZTB V�J G K,k HJNl HJ Z J ` J ZeG MrKDJ jNU	QIE G KDJ �FORZ K j æ� EaZT@ V Q M E � M @CO V VXJ @_GiHJNMSiBRU BRZ�SIB1U V B STU�OY@�HJ_K Q�U J[K'JnM HJNVXJ @YG*E*O1Z K'J l~no p�qsr nt c

� ����� � ��� �!� ���� � � � � ������������! #"

T \ b
U�y `a\ U ^ ý |�� V�X3[\/_�\ dkb \~`E\/_M\�z Z�UxZ�cEbk[\/_Å]P\/_0] c ¨ [\ X \ dkb \/_ [\ b
U�V \/_Å]P\:` U _ [\/`a\ Z�b
caYed � UxcEd _ cx� ^P\~`Ôf�\�z Z�UxZ�cab{[\b�Yxb
U `E\ V�U�X�X(U�V�V�VAYxX
b�U ^ dPY i y�X \m]gf [\�h [\ d \/im\ dub _ V�X(Y ]�^ cab _¥] Uxd _ ý )�_ X |��:`E`a\j\/_ b ]�\ � ¡ | ýu� � ¡ | ¡ Ö � 
VAY ^ X `E\�_ c � d�U `Ô�3\ b \/_ b,Z�Y i V�X(c _�\�] Uxd _ ß ¡I�s¡ |E¤²à�âÕ¤ ¡ - é VAY ^ X `a\/_ y æy�cEd�Z `E^�_ c wè_�|
T f [\�h U `�^ U�b
caYed ]�^ d�Y i y�X \m]gf [\�h [\ d \/ij\ dkb _ y2æyëcEd�Z `E^�_ c wè_,_ [\/`a\ Z�b
caYed�d:[\/_ V�U�X�UxdëX \/_ b \ b�X/�\/_ c i V�X3[\ Z�c _�\x�

iv�\/im\ U hx\ Z `a\²� X(Uxd ] [\ Z���Uxdub
c `E` Yed ]P\m¤ ¡ i c `E` cEYed _:]�f [\�h [\ d \/ij\ dkb _�] Yedub,d�Y ^�_�] c _ VAY _ Yed _�� b
U�y `a\ U ^ ý | � � |Ù Y ^�_�i Yedub�X \ X(Yed _�] Uxd _�` U�V�X
Y3Z(��Uxc�d \j_ Y ^�_ ü _�\ Z�b
cEYed � � ^�\m`Ôf [\�h U `E^ U�b
caYed ]P\ � �è_ c�d,�'  �  " $ %(' ) \/_ b�V `E^�_V�X{[\ Z�c _�\ � ^�\Ð] Uxd _=`a\ Z�U _ Z ` U _
_ cE� ^P\x�Ai Uxc _ b�Y ^ Ü�Y ^ X _ Z�Y i V�U�b
cay `E\ U hx\ Z ]�\/_�h U `a\/^ X _ b�X
YxV � X(Uxd ]P\/_ VAY ^ X
�\ b�X \�_�\ d _ cEy `a\ U ^3��\�¨¦\ b _�]P\ dPY ^Phx\/`E`E\ V��u© _ cE� ^P\x|

C.DHíÅD
	 IKJ ÷������ S4R'JML PöMñ N�����I��ØNPO  R�R�S��ÅQ ñ
TMUWV�X(cEd�Z�cEV�U `a\j] c ¨ [\ X \ d�Z \ � ^P\ dPY ^�_ Yxy _�\ X h Yed _Ð\ dkb�X \�`E\/_Ð]P\/^P��hx\ X _ caYed _�]�^�] [\ b \ Z�b \/^ XmZ�Yed�Z \ X(d \

`7f�\�z Z�UxZ�cabk[\,]P\�` U�V�X{[\/_ [\/`a\ Z�b
caYed | �0Y ^ X `a\/_ [\�h [\ d \/ij\ dkb _.]P\�_ c � d�U `7��_ Yed \�z Z�UxZ�cab{[\ VsU _
_�\�]P\��ÔÖ{|´³ ¡ � ¡ | ¡ � � 
�U �°¤�|´³ ¡ � ¡ | ¡ ³ � 
�� b
Uxd ] c _ � ^P\v`Ôf�\�z Z�UxZ�cabk[\×]P\v_ [\/`a\ Z�b
caYed \/_ b _�\ d _ cay `a\/ij\ dkb ` U iv�\/ij\ +g� �'ý |��]� ¡ | ¢ � 
VAY ^ X `E\�] [\ b \ Z�b \/^ XvZ ` U _
_ cE� ^P\�\ b � � �{|��]��¤ � 
 VAY ^ X ` U hx\ X _ caYed�X3[\ YxV�b
c i c _ [\�\x|�}�\ X{[\/_
^�` b
U�b�V�U�X(U � � b \ dZ�Yedkb�X(U ] c�Z�b
caYed×U hx\ Z ` U�X(Uxc _ Yed ]gf �\ b�X \Ð]�^�] [\ b \ Z�b \/^ X=X{[\ YxV�b
c i c _ [\x|
}~\ V \ d ] Uxdkb �'] Uxd _2` U hx\ X _ cEYed�Z ` U _
_ cE� ^P\x� U ^ Z ^ d�U `a� YxX(cab
� im\:]P\ X \ Z�Yed�d�Uxc _
_ Uxd�Z \�]P\/_ b�X(UxZ \/_ Z(��U�X � [\�\/_d f [\ b
UxcEbÐU�V�V ` cE� ^ [\x|�£ ` U�V ` UxZ \x� Yed ^ b
c ` c _ Uxcab `a\/_ cEd w YxX i U�b
caYed _¥ê Yedkb \ ü } U�X ` Y×VAY ^ X�U _
_ Y3Z�c \ X `E\/_ VAYecEdub _

]�f c i V�UxZ�b _�] Uxd _~`a\=ÿ�� T�� \ b ] Uxd _�`a\ b�X(U�Ü \ Z�b�Y � X(U�V�� \�]�^�_ �U ^ d \²iv�\/ij\ b�X(UxZ \x|��{\/^�`E_ � ^P\/` � ^P\/_ VAYecEdub _
]�\"ij\/_
^ X \ [\ b
Uxc \ dkb.U ` YxX _ d:[\ Z \/_
_ UxcaX \/_ VAY ^ XÛX \ Z�Yed _ b�X ^ caX \�^ d \ b�X(UxZ \x| T f�\�z Z�UxZ�cab{[\=]P\ X \ Z�Yed _ b�X ^ Z�b
caYed ]P\/_b�X�UxZ \/_ [\ b
Uxcab ] Yed�Z�b�X��\/_ YxV�b
c i c _ b \x| �²Uxd _=` U hx\ X _ caYedvX3[\ YxV�b
c i c _ [\�\x�A`a\/_ U `a� YxX�cab
� ij\/_�]P\ X \ Z�Yed�d�Uxc _
_ Uxd�Z \
]�\Kw YxX ij\�_ YedkbÐX3[\ U ` c _ b \/_�| $ `E_ d~[\ Z \/_
_ cEb \ dubjV `�^�_�]P\ VAYecEdub _�]P\�ij\/_
^ X \ UxcEd _ c.� ^gf�^ d \ X{[\ V�U�X
b
cab
caYedºy�c \ d
] [\ Úsd�c \�]P\ Z \/_ V¦Yec�dub _"] Uxd _�`a\/_"] c ¨ [\ X \ dkb _,_ Y ^�_ ü ] [\ b \ Z�b \/^ X _�|

Ù Y ^�_ d f U h Yed _ V�U _F`E\/_Fi Y�© \ d _ b \ Z���d�cE� ^P\/_F]gf c i V ` Uxdkb \ X ^ dmU `a� YxX(cEb
� ij\ X3[\ U ` c _ b \,]P\ X \ Z�Yed _ b�X ^ Z�b
caYed
]�\/_ b�X(UxZ \/_,] Uxd _~`E\ Z�U ] X \ Z ` U _
_ c�� ^P\ VAY ^ X h [\ X(cEÚ \ X"Z \/_�\�¨A\ b _�|�£Ä` U�V ` UxZ \x� dPY ^�_�_ [\/`a\ Z�b
cEYed�dPYed _�^ d�cE� ^�\ ü
im\ dub `a\/_ b�X(UxZ \/_ U/©eUxdkb ]�\/_ VAYecEdub _¥]�\�im\/_
^ X \ Ü ^�_ � ^P\j] Uxd _¥` U ]P\ X�d�cè�\ X \j_ b
U�b
caYed ]�^ b�X(U�Ü \ Z�b�Y � X�U�V�� \x|
}�\/` U�dPY ^�_ X(U�V�V�X
Y3Z(� \²]�\/_ Z�U�X�UxZ�bk[\ X�c _ b
cE� ^P\/_"]P\/_ b�X(UxZ \/_ Z(��U�X � [\�\/_ X \ Z�Yed _ b�X ^ Z�b
cay `a\/_:\ d�b
Uxdub�� ^P\ b�X(UxZ \/_
` Yed �e^P\/_ Y ^ Þ"Þ"Þ |P}~\/_ b�X(UxZ \/_�_ Yedkb `E\/_~_
\/^�`a\/_~^ b
c ` c _ [\�\/_ V�U�X `Ôf Uxd�U ` © _�\²] Uxd _~`a\ Z�U _ X{[\ YxV�b
c i c _ [\x| �0Y ^ X `a\
_ c � d�U `Ô�{`Ôf�\�z Z�UxZ�cab{[\¥]P\ V�X{[\/_ [\/`a\ Z�b
caYed ]P\/_ [\�h [\ d \/im\ dub _"] [\ Z�X(Y � � b ]�\ ýe¡ 
�| T f�\�z Z�UxZ�cab{[\ b�Yxb
U `a\¥]P\=_ [\/`a\ Z�b
caYedU h Uxdkb `a\/_ V�X
Y3Z�[\/]�^ X \/_²]P\�] [\ Z `a\ d�Z�� \/ij\ dkb \ b ]gf [\ b
cE� ^P\ b
U �x\j\/_ b ]P\ ¡ |´³ ¢ 
�| �2Y ^ X `a\ y�X ^ cab ]P\�w Yed ] y æyc�d�Z `E^�_ c w*_��x`Ôf�\�z Z�UxZ�cabk[\=]P\ V�X{[\/_ [\/`a\ Z�b
caYed \/_ b ]P\0� ¡ |´Ö]� ¡ | ¡ ¤ � 
�|3}~\/_ Z���c ¨ X \/_._ Yedkb.y \ U ^ Z�Y ^ V�V `E^�_ V�X
Y3Z(� \/_]�\ Z \/^P� Yxy�b \ d ^�_j] Uxd _�`E\ Z�U _ X{[\ YxV�b
c i c _ [\x�Fi Uxc _�`a\/^ X�X \/_ b \ dkb _
^ V�[\ X(c \/^ X _�]P\�Öx³ 
 ] Uxd _�`a\ Z�U _m]�^
_ c � d�U `Ô| $ `E_F_ Yedkb.Z \ V \ d ] Uxdkb \ d�Z�YxX \ b�X/�\/_ YxV�b
c i c _ b \/_�|�� c ^ d \ X \ Z�Yed _ b�X ^ Z�b
caYedmX3[\ U ` c _ b \,]P\/_ b�X(UxZ \/_ [\ b
Uxc \ dkb
^ b
c ` c _ [\�\x� Z \/_ Z(��c ¨ X \/_"_
\ X(Uxc \ dkb"V `E^�_~w Uxcay `a\/_/�3_ Y ^�_"`Ôf UxZ�b
caYed +
< ]�^ dPY i y�X \¥i cEd�c iÐ^�i ]P\ V¦Yec�dub _�]P\²ij\/_
^ X \/_ X \ � ^ c _:] Uxd _~`E\/_~] c ¨ [\ X \ dkb _"_ Y ^�_ ü ] [\ b \ Z�b \/^ X _�� VAY ^ XVAY ^Ph YecaX�X \ Z�Yed�d�Uxcab�X \¥\ b"X \ Z�Yed _ b�X ^ cEX \¥`a\/_ b�X(UxZ \/_ �
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< ]P\�`Ôf�\�z Z�UxZ�cab{[\,]�\~`Ôf U `E� YxX(cab
� ij\�]P\ X \ Z�Yed�d�Uxc _
_ Uxd�Z \�]P\/_ b�X(UxZ \/_/� � ^ ckV�X
Y3Z'�\/]P\ �U ]P\/_ Z�Y ^ V ^ X \/_ VAY ^ X[\�h c�d�Z \ X `a\/_�w U ^�_
_
\/_ b�X(UxZ \/_�|
Ù Y ^�_ Z�Yed�Z `E^ Yed _ � ^P\ _ c ^ d \ X \ Z�Yed _ b�X ^ Z�b
caYedÎX3[\ U ` c _ b \ë]P\/_ b�X(UxZ \/_ [\ b
UxcEb�U�V�V ` cE� ^ [\�\ ] Uxd _�`a\ Z�U _Z ` U _
_ cE� ^P\x�A`a\/_ V \ X w YxX i Uxd�Z \/_²_�\ X(Uxc \ dkb ] [\ bk[\ X(caYxX3[\�\/_Ð\ b=Úsd�U `a\/ij\ dkb=c�d w [\ X(c \/^ X \/_ �U�Z \/`E`a\/_ Yxy�b \ d ^P\/_¥] Uxd _

`E\ Z�U _ X3[\ YxV�b
c i c _ [\x� Z�Y imim\ Yed _�f ©�U�b�b \ d ] Uxcab |
}~\ b�b \ Z�Y i V�U�X�Uxc _ Yed _
^P�x� �\ X \ U ^�_
_ c ]gf [\ b ^�] c \ X `a\�� UxcEd � ^gf U�V�VAYxX
b \ X(UxcEb `7f�^ b
c ` c _ U�b
caYed ]�\/_ b�X(UxZ \/_�]P\b4©kV \��°ÿ Þ"Þ�� � c � d�YxX{[\�\/_ Ü ^�_ � ^gf cEZ�c |�� d \�¨A\ b �¦] Uxd _,`a\ Z�U ] X \ Z ` U _
_ cE� ^P\x� V�X��\/_�]P\ ��¡ 
 ]P\/_ [\�h [\ d \/ij\ dkb _

]�\"_ c � d�U `P_ YedkbÛX \ Z�Yed _ b�X ^ cab _ �U `Ôf Uxc ]P\�]P\/_ b�X(UxZ \/_ U/©eUxdkb ]P\/_Fim\/_
^ X \/_Û] Uxd _Û`a\�ÿ�� T�� \ b ] Uxd _ Þ ¤ Y ^ Þ,� �
i Uxc _ V�U _~] Uxd _:`a\/_._ b
U�b
caYed _ Þ � �U�Þg� |kÙ Y ^�_ U h Yed _ VAY ^ X.Z \ b�b \ X(Uxc _ YedKcEd�Z `E^j] Uxd _.`Ôf Uxd�U ` © _
\ U ^K_
\ cEd ]�^
] [\ b \ Z�b \/^ X.X3[\ YxV�b
c i c _ [\"`a\/_ b�X(UxZ \/_��°ÿ Þ"Þ�� | T \ dPY i y�X \�]gf [\�h [\ d \/ij\ dub _~]P\�_ c � d�U `k_ [\/`a\ Z�b
cEYed�d:[\/_ U ^P�eij\ dkb \U ` YxX _�]P\�³t
�| TMU i U�Ü°YxX(cEbk[\�]P\/_ [\�h [\ d \/ij\ dkb _j_
^ V�V ` [\/ij\ dub
UxcEX \/_ [\ b
Uxdkb�[\�h cEd�Zs[\/_ V�U�X `a\/_ Z�Y ^ V ^ X \/_�_
^ X
`E\/_ c i V ^�`�_ caYed _ b�X(Uxd _�hx\ X _
\/_��g\ b `a\/_ Z�Y ^ V ^ X \/_²_
^ X `a\/_¥i U _
_
\/_ cEd h U�X(c�Uxdub \/_ Z�U�X�Z \/_ b�X(UxZ \/_�_ Yedkb i YecEd _ysc \ d�X \ Z�Yed _ b�X ^ cab \/_�| T \/_ b�X�UxZ \/_��°ÿ Þ"Þ�� ^ b
c ` c _ U�y `a\/_0_ Yedkb ] Yed�Z i YecEd _ dPY i y�X \/^�_�\/_ � ^P\"`a\/^ X�[\ � ^ c h U `a\ dub
] Uxd _�`Ôf Uxd�U ` © _�\ Z ` U _(_ cE� ^P\x|�� d \ V�U�X
b
c \j]P\m`Ôf�\�� V ` c�Z�U�b
caYed�X{[\/_ c ]P\m] Uxd _¥^ d \m] [\ Ú�d�cab
caYed�V `E^�_¥_ b�X(cEZ�b \m]P\/_b�X�UxZ \/_	�°ÿ Þ"Þ�� \ d�b \ X ij\²]�^ dPY i y�X \�]�f c i V�UxZ�b ij\/_
^ X3[\/_~\ b ]P\²_ b
U�b
caYed _ b�Y ^ Z��:[\�\/_��P\ b ] Uxd _~`Ôf�\�z Z�UxZ�cab{[\
]�\=`a\/^ X:X \ Z�Yed _ b�X ^ Z�b
caYedKV�U�X `Ôf U `a� YxX�cab
� ij\=]P\ X \ Z�Yed�d�Uxc _
_ Uxd�Z \x| �ÅU�X�Uxc `E`E\/^ X _�� c `s_�\ X�U�V \/^ b°ü \ b�X \ VAY _
_ cay `a\
]�\ b
caX \ X ^ d im\ c `E`a\/^ X�V�U�X(b
c ]P\ Z \/_ b�X�UxZ \/_"\ d�U ] U�V�b
Uxdub `a\/_ Z�Y ^ V ^ X \/_ VAY ^ X"Z \ b�b \ b�YxVAY ` Y � c \x|
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TMU i c _�\ �U�Ü°Y ^ X ]P\ Z \ b�b \ [\ b ^�]P\�] Uxd _�`E\ Z�U ] X \�]�^v] [\ b \ Z�b \/^ X�X3[\ YxV�b
c i c _ [\ d f cEd�Z `E^ b~V�U _"`7f [\ b ^�]P\�]P\/_y�X ^ cab _"]�\�w Yed ]�_ V�[\ Z�caÚ�� ^P\/_ y \ d q cEd�Z `E^�_ c w Z�U�X²dPY ^�_ d f U h Yed _ V�U _ �UKdPYxb�X \�] c _ VAY _ cab
cEYed ]�f [\ Z���Uxdkb
c `E` Yed]�f [\�h [\ d \/ij\ dkb _�_ c i�^�` [\/_�|eÙ Y ^�_ U `E` Yed _ b�Y ^ b ]P\"iv�\/ij\,] Yed�d \ X ^ d \ [\�h U `E^ U�b
caYed \�� b�X(U�VAY ` Uxdkb `a\/_ X3[\/_(^�` b
U�b _Yxy�b \ d ^�_�] Uxd _�`a\ Z�U _�]�^�] [\ b \ Z�b \/^ X²Z ` U _
_ cE� ^�\x|T f [\ Z(��Uxdkb
c `E` Yed ]gf [\�h [\ d \/ij\ dub _ y æy�c�d�Z `E^�_ c w*_ Z�Yedub
c \ dkb ]�\/_ [\�h [\ d \/ij\ dkb _=]P\ b�©{V \ y \ d q cEd�Z `E^�_ c w � Z�U�X`E\ X(U�V�VAYxX
b ]P\ y�X(Uxd�Z�� \/ij\ dkbÐZ�YxX
X \/_ V¦Yed ] Uxdub \/_ b _
^PzK_ U imij\ dkb � X(Uxd ]�| $ `�_¥h Yedub�dPY ^�_ V \ X ij\ b�b�X \�]P\
] [\ b \ X i cEd \ X ^ d w UxZ�b \/^ X ]P\ dPYxX i U ` c _ U�b
cEYed ^ b
c ` c _ [\ VAY ^ X�X3[\ U ` c _
\ X `Ôf�\�� b�X(U�VAY ` U�b
caYed |

£ V�X/�\/_2` U�V�X
Y3Z�[\/]�^ X \F]�\ V�X{[\/_�\/`a\ Z�b
caYed � c ` ©²U ¤ � ¤ [\�h [\ d \/ij\ dub _ y \ d q c�d�Z `E^�_ c we] Uxd _g`a\F` Yxb ]�f [\�h [\ d \/ij\ dkb _y æyºcEd�Z `�^�_ c wè_=� [\ d~[\ X3[\/_�] Uxd _�`E\ Z�U _ Z ` U _
_ cE� ^P\x�g\ b ³ ýk¢ ] Uxd _ Z \/`E^ c � [\ d:[\ X{[\�] Uxd _�`E\ Z�U _ X{[\ YxV�b
c i c _ [\x|�� db \ d�Uxdub=Z�Y i V�b \�]�^ d�Y i y�X \�]gf [\�h [\ d \/ij\ dkb _=� [\ d:[\ X{[\/_�� Yed�Yxy�b
c \ dkb `a\¥w UxZ�b \/^ X ]�\ dPYxX i U ` c _ U�b
caYed +
��� ¤ � ¤Y#�³ ýk¢ â ¤ ¡F� �1�Û³ ¡x¡³xÖ ¡Û¡x¡x¡ � ý�� �r� ¡���ý

� d ] c h c _ Uxdub¥VsU�X � `E\ dPY i y�X \�]gf [\�h [\ d \/ij\ dkb _ y \ d q c�d�Z `E^�_ c w*_¥_ [\/`a\ Z�b
cEYed�d:[\/_j] Uxd _Ð`a\ Z�U _ Z ` U _
_ cE� ^�\x�d�Y ^�_ Yxy�b \ dPYed _�^ d \�\/_ b
c i U�b
cEYed ]�^ dPY i y�X \�]gf [\�h [\ d \/im\ dub _m_ [\/`E\ Z�b
caYed�d~[\/_m] Uxd _Ð`a\ Z�U _j]�^ä] [\ b \ Z�b \/^ XX3[\ YxV�b
c i c _ [\ +
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� c0d�Y ^�_ Z�Yed _ c ] [\ X(Yed _¥`a\/_ yAYxX(d \/_²_
^ V�[\ X�c \/^ X \/_¥]P\/_ c�dub \ X h U `E`a\/_/� dPY ^�_ Z�Yed _ b
U�b�Yed _ � ^P\j`a\/_ [\�h [\ d \/ij\ dkb _y \ d q cEd�Z `E^�_ c wè_ dPYed�V�X
Y i V�b _�w Y ^ X(d�c _
_�\ dkb ` UjZ�Yedub�X�cay ^ b
caYed ] Y i cEd�Uxdkb \ U ^ y�X ^ cab ]P\¥w Yed ]g��_
^ c h c _�]P\/_[\�h [\ d \/ij\ dkb _ y æy � b
U�y `E\ U ^ ý | � � �u] Yedkb ` U�Z�Yedkb�X(cay ^ b
caYed \/_ b \ d h caX
Yed ³�w Yec _ V `E^�_ c i VAYxX
b
Uxdkb \ � ^P\ Z \/`E`a\�]P\/_[\�h [\ d \/ij\ dkb _ y \ d q cEd�Z `E^�_ c wè_ V�X
Y i V�b _�| �²Uxd _"`a\ Z�U _ V `E^�_ YxV�b
c i c _ b \ Yg�^ dPY ^�_ Z�Yed _ c ] [\ X
Yed _�`a\/_ yAYxX(d \/_c�d w [\ X(c \/^ X \/_��3`a\/_ [\�h [\ d \/im\ dub _ y \ d q c�d�Z `E^�_ c w*_ dPYed�V�X
Y i V�b _~_ YedubÐ�U�dPY ^Phx\ U ^×` U _ Y ^ X(Z \¥] Y i c�d�Uxdub \¥]P\y�X ^ cab ]P\¥w Yed ]g��]P\�h Uxdkb `a\/_ y \ d q c�d�Z `E^�_ c w*_ V�X
Y i V�b _�|
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�Fz Z�UxZ�cab{[\�

��[\ Z `a\ d�Z(� \/ij\ dub²d�c hx\ U ^ ¡ ÖxÖ{| ¢ � �
��[\ Z `a\ d�Z(� \/ij\ dub²d�c hx\ U ^ ¡�� d�c hx\ U ^�¤ ¤ ý |´Ö�� ¤�| ý
� b
c�� ^P\ b
U �x\ ý Ö{|´Ö�� ¤�| ý
�PX(UxZ�b
cEYed ]P\�i U ^Ph Uxc _ [\ b
cE� ^�\ b
U �x\ ÖxÖ{|���� � |E¤
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T \ Z�U ` Z ^�`u]�\:` U _�\ d _ caysc ` cab{[\F_
^ cEb ` U iv�\/ij\�] [\/i U�X�Z(� \ � ^�\ Z \/`E`a\:\�� VAY _ [\�\�] Uxd _2` U _
\ Z�b
caYed�ý | ý |��{|x£ V�X/�\/_U�V�V ` cEZ�U�b
caYed ]�^m_ © _ b��\/ij\�]�\,] [\ Z `a\ d�Z�� \/ij\ dkb �*h YecaX Ö{| ý |´³ � \ b ]P\,` U¥V�X
Y{Zs[\/]�^ X \,]gf [\ b
cE� ^P\ b
U �x\²]P\,_ U hx\/^ X _��] Yedub `a\/_ V \ X w YxX i Uxd�Z \/_�_ Yedkb ] [\ Z�X�cab \/_�] Uxd _�`E\ b
U�y `a\ U ^ ý |E¤ ¡ �Û`a\ dPY i y�X \�]gf [\�h [\ d \/im\ dub _ml noWp qsr nt^ b
c `a\/_ VAY ^ X ` U ij\/_(^ X \�]P\�`Ôf U _ © i [\ b�X(c \�} � ] Uxd _�`a\ Z�Uxd�U `2l~no p�qsr nt�\/_ b +

Ù	�  # � !/# «*¬�
� # � � � � ¡ � ýe¡��
Ù Y ^�_ Yxy�b \ dPYed _ U ` YxX _

l
� � ß Ö � Öx³ �C�'ý��´� ³�à

� �è_ c�d"�'  �  " $ %('� � ß ¡��6¢R����ý���¡u¢ à �
TMUmZ�Y ^ X(y \�]�\�_�\ d _ cEy�c ` cab{[\ VAY ^ X ij\ b�b�X \Ð\ d§[\�h c ]P\ d�Z \�]P\�` UmdPY ^Phx\/`E`E\ V��u© _ cE� ^P\²\/_ b i Yedub�X3[\�\�_
^ X ` UÚ �e^ X \ ý |´Ö ý | $ `�w U ^�] X�UmV `E^�_,]P\ ��¡�Uxd�d:[\�\/_=]�\ V�X�c _�\�]P\�] Yed�d~[\�\/_ VAY ^ X=U�b�b \ cEd ] X \�_
^ X¥ª�«*¬��®°¯ ` U i��\/ij\V�X{[\ Z�c _ caYed�� ^P\ Z \/`E`E\ U�b�b \ cEdub \ V�U�X `a\/_,^�_ cEd \/_ �Ujy \ d×��¡x¡u¢ |�0U�X�Uxc `E`a\/^ X _�� U�V�X/�\/_�¤ ¡jUxd�d:[\�\/_"]gf YxV�[\ X(U�b
caYed ]�^ TM� }=� c `s_
\ X(U�V¦Y _(_ cay `a\=]P\¥ij\ b�b�X \²\ d§[\�h c ]P\ d�Z \¥]P\/_

\�¨A\ b _�]�\ Vs�u© _ cE� ^P\ U ^ ü ]P\/` �U ]�^ ê Y ] �\/`E\�_ b
Uxd ] U�X ]�] Uxd _¥l no p q�r nt _ cÛZ \/^3� ü�Z�c _ Yedkb _
^PzK_ Uxdub _ VAY ^ Xim\ d \ X��U�ª�«*¬��®°¯ ]P\�`7f YxX ] X \�]P\ ¡ |��{|
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Ù Y ^�_ X \ b�X
Y ^Ph Yed _�] Uxd _�`a\ Z�U ] X \�]�^�] [\ b \ Z�b \/^ X=X3[\ YxV�b
c i c _ [\�`a\/_ V�X(c�d�Z�caV�U `a\/_ Z�U�X(UxZ�bk[\ X(c _ b
c�� ^P\/_�i c _�\/_
\ d [\�h c ]�\ d�Z \m] Uxd _¥`a\ Z�U ] X \ Z ` U _
_ cE� ^�\�+gw Uxcay `E\�\�z Z�UxZ�cabk[\K]P\m_ [\/`a\ Z�b
cEYed ]�^ _ c � d�U `Ô� X �Y `a\ c i V¦YxX(b
Uxdub ]P\/_y�X ^ cab _�]P\�w Yed ]�_ Uxd _ � ^gf c `M_ Yecab�VAY _
_ cay `E\�]P\Ð`E\ � ^ Uxdub
cEÚ \ X�V�X{[\ Z�c _ [\/ij\ dkb | T f [\ Z(��Uxdkb
c `E` Yed ]P\�¤ ¡ i c `E` cEYed _
]�f [\�h [\ d \/ij\ dkb _ y2æymcEd�Z `E^�_ c wè_�� y \ U ^ Z�Y ^ VjV `E^�_0� X(Uxd ] � ^P\ Z \/`E^ c ] c _ VAYed�cay `a\.] Uxd _Û`E\ Z�U ] X \ Z ` U _
_ cE� ^�\x� V \ X�ü
im\ b ]P\ X{[\/]�^ caX \¥]gf�^ d w UxZ�b \/^ X���¡ `7f cEd�Z \ X
b
cab ^�]P\�_
^ X `E\ d�Y i y�X \²]�f [\�h [\ d \/ij\ dkb _�]�\ Z \ b�©{V \¥_ [\/`a\ Z�b
cEYed�d:[\/_VsU�X�Uxd � b�Y ^ b \ d�Z�Yed _
\ X h Uxdkb ^ d \�\�z Z�UxZ�cab{[\�]P\�_ [\/`a\ Z�b
cEYed ]�^×_ c � d�U `�_ c i c ` UxcEX \ U ^ Z�U _ Z ` U _(_ cE� ^P\x|¦}~\ b�b \X3[\/]�^ Z�b
caYed ]�\×`Ôf�\ X
X \/^ X _ b
U�b
c _ b
cE� ^P\ V \ X im\ b ]P\ V�X3[\ Z�c _
\ X ` U ��c�[\ X�U�X(Z(��c \×]P\/_ y�X ^ cab _j]P\�w Yed ]g| $ `E_m_ Yedub
] Y i cEd~[\/_ V�U�X `a\/_ [\�h [\ d \/im\ dub _m]�\ b�©{V \ y \ d q c�d�Z `E^�_ c w*_ dPYed�V�X
Y i V�b _�|0}~\ V \ d ] Uxdkb � Z \ V�X
Y � X/�\/_�\/_ bc�d _
^Pz�_ Uxdub=�UÐZ�U ^�_�\=]P\�` UÐZ(� ^ b \�]�f�^ d w UxZ�b \/^ X�� ]�^ dPY i y�X \�]gf [\�h [\ d \/ij\ dkb _"]P\,_ c � d�U ` Z�Y `E`E\ Z�bk[\/_/� � ^ Uxd ]YedWU�V�V ` c�� ^P\²^ d \ X \ Z�Yed _ b�X ^ Z�b
caYed�X{[\ U ` c _ b \�]�\/_ b�X(UxZ \/_�|�=Uxd _,`a\ Z�U _�w U h YxX(U�y `a\x� V `E^�_�]P\ ��¡KUxd�d~[\�\/_=]gf YxV~[\ X(U�b
caYed ]�^ TM� }á_ Yedkb,d~[\ Z \/_
_ UxcaX \/_ VAY ^ X ij\/_
^ X \ X
_ cEd��' �U hx\ Z ` U i��\/ij\ V�X3[\ Z�c _ caYedj� ^�\ Z \/`�`a\ � ^ c _�\ X�U¥U�b�b \ cEdub \ V�U�X l U l U�X \ b l:\/`�`a\�\ dm��¡x¡u¢ |k£ V�X��\/_"¤ ¡¥Uxd _
]�\ V�X�c _�\�]P\�] Yed�d~[\�\/_/� d�Y ^�_ VAY ^ X(X
Yed _,im\ b�b�X \Ð\ dô[\�h c ]P\ d�Z \�]P\/_�\�¨¦\ b _¥]�\ dPY ^�hx\/`E`a\ Vs�u© _ cE� ^P\�ij\ d�Uxdub�UKª�«H¬��®°¯j±²¡ |��{|
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} Y ^ V ^ X \/_ � c � d�U ` �8� y æy�cEd�Z ` � 

} T � r0�/( ¡ |�� ¡ � ý | � � ¡ |�� ³{| � � ¡ |E¤

ê�� q�� � ß ¤ ¡x¡u¢'� ¤ ¡ Ö3¤�àFê×\�ÿ�#�� ® �'ý |´³�� ¡ |´³ � � |´Ö�� ¡ | �$ � �*) ��( ¤�|��jimi � � |E¤ � ¡ | ¢ �x³{|´Ö�� ¤�|E¤
2 � r n t �/(43 ¤ � ¤�imi �1� |´³�� ¡ | � �1�{| � � ¤�| ý

ê�� r n t ��� ß ý ��� � ³3¤ ¡ àÛê�\�ÿ #�� ® � ý |E¤ � ¡ | � � ¡ | � � ¤�|��$ � � q���( ¤/Ö1� 5 i ���{|E¤ � ¤�|´Ö ¤ ¡ |´³�� ¤�| ý� � � q���( � !=\�ÿ #�� �1�{|���� ¤�|E¤ �x³{|´Ö�� �{|����� � r n t ��( ¤�|��!=\�ÿ #�� � ý |E¤ � ¤�|´Ö � �{|E¤ � �{| ¡$ � � r n t ��( ¤/Öx³ 5 i � �{| ¡ � ¡ |´³ ���{| � � ¤x¤�|E¤
ê&�èl no'��� ß ³ �'ýxýi� ³xÖ3¤ ý àÅê×\�ÿ�#�� ® � Ö{| � � ¤�| ¡ � ³{| ¡ � ¤/³{|´Ö

- / ( ¡ | � �x³ �1� |���� ¡ | � ³ ¡ | ¡ �ØÖx³{| ¡$°� �èl no ��% �e¢ ³ 5 i ���{|´Ö�� ¤�| � ¡
Þ2Yxb
U ` �u� [\�h [\ d \/im\ dub _ V�X{[\/_�\/`Ô| � ¤ �{|´Ö�� ¡ | � ß ¡I�¦¡ |´³�à�âÕ¤ ¡ - ãÞMYxb
U `W�u� ý )ë_ X � ¡ | �1� � ¡ | ¡ ¤ ß ¡I�¦¡ |E¤�à�âÕ¤ ¡ - é
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TMU _ b
U�b
c _ b
cE� ^P\�]gf [\�h [\ d \/im\ dub _F]�\~_ c � d�U `k_ [\/`E\ Z�b
caYed�d~[\/_Û_�\ X(UxcEb2VAY ^ X
b
UxdkbMV�X
Y ij\ b�b \/^�_�\�_ c `Ôf YedÐVAY ^Ph UxcEbX3[\/]�^ caX \¥`a\ d�c hx\ U ^×]P\/_ y�X ^ cEb _~]�\=w Yed ]g|PÙ Y ^�_ [\ b ^�] cEYed _�] c hx\ X _
\/_ U�V�V�X
Y3Z(� \/_,] Uxd _�` U _�\ Z�b
caYed _
^ c h Uxdub \x|

µ�¶�� �¥»¦Ç��~»jÃ¼
	�¾(¼FÓÉÏj¿(Á�ÓØÏ�¼FÇ��/¹�Ç�Ñ��"½=»A¼FÓÉÏ�¹�Á�ÇÉ¿���"½��"¿���Ó¦¼ÌÀmÁ Æ��"½��"¿���������� ��
T \/_ [\�h U `E^ U�b
caYed _Fw Uxcab \/_Å\ d _�\ Z�b
caYed _ ý | ý \ bÛý |´³�]�^ dPY i y�X \�]gf [\�h [\ d \/im\ dub _~]P\ y�X ^ cEb ]P\�w Yed ] V�U _
_ Uxdub

` U V�X
Y3Z�[\/]�^ X \�]P\×_ [\/`a\ Z�b
caYed _ Y ^3¨ X \ dkb ]gf�^ d \�` U�X �x\ cEd�Z \ X
b
cab ^�]P\v_ b
U�b
c _ b
cE� ^P\x| $ `�\ d h U ]P\×iv�\/ij\�]P\/_[\�h U `E^ U�b
cEYed _,]P\�`Ôf�\ X
X \/^ X _ b
U�b
c _ b
c�� ^P\ U�b�b \ d ]�^P\�_
^ X ` U ij\/_
^ X \�]P\�_ cEd��' ºU�V�X��\/_=^ d \ Uxd�d~[\�\�]P\ V�X(c _�\�]P\
] Yed�d:[\�\/_�| �ÅU�X,Uxc `�`a\/^ X _��{i��\/ij\�`a\/_ V�X{[\/] cEZ�b
caYed _�`a\/_ V `E^�_ YxV�b
c i c _ b \/_ Z�Yed�Z `E^�\ dubÐ�U ^ d \¥w Uxcay `a\=_
\ d _ cay�c ` cabk[\�U ` UWdPY ^Phx\/`E`a\ V��k© _ c�� ^P\K] Uxd _�`a\ Z�Uxd�U `�l�no p qsr nt | �0Y ^ X w UxcaX \�w UxZ \ �U�Z \/_ V�X
Yxy ` �\/im\/_�� d�Y ^�_ U h Yed _[\ b ^�] c�[\ V `E^�_ c \/^ X _ U�V�V�X
Y{Z�� \/_ U i [\/` cEYxX(Uxdub `Ôf Uxd�U ` © _�\ UxZ�b ^P\/`�`a\x� � ^ c \/_ b ^ d \ U ] U�V�b
U�b
caYed×b�X
YxV ] caX \ Z�b \�]P\
`7f Uxd�U ` © _�\�i c _�\¥\ d�V ` UxZ \�] Uxd _,`a\ Z�U _ Z ` U _(_ cE� ^P\x|

C.D��ÅD�î  Q
! ÷�ñ LMò  òeS7JMLõó ñ O  �eñ�"'ñ N{òeS7J2Lôó ñ R � � Q.S7òxR×ó ñ  J2L.ó

# ^�_ � ^gf �U�V�X{[\/_�\ dkb �~`a\/_ Z�Y ^ V ^ X \/_K]�\W` U _ [\/`a\ Z�b
caYed§Yedub�[\ bk[\ YxV�b
c i c _ [\�\/_ VAY ^ X i cEd�c i c _�\ X ` UëyAYxX(d \
_(^ V~[\ X(c \/^ X \�]P\/_ c�dub \ X h U `E`a\/_�]P\ Z�YedPÚ�Uxd�Z \�_(^ X `a\ X�U�V�VAYxX
b / $ |,}~\/_ y¦YxX�d \/_ [\ b
Uxdkb�b�X/�\/_�_
\ d _ cay `E\/_ U ^d�Y i y�X \�]�f [\�h [\ d \/ij\ dkb _Ð]�\�_ c � d�U `Å_ [\/`a\ Z�b
caYed�d~[\/_/� dPY ^�_ U h Yed _�` c i cabk[\�` U _ [\�h [\ X(cabk[\�]�\/_ Z�Y ^ V ^ X \/_/|¦£ cEd _ c �
`E\/_ [\�h [\ d \/ij\ dub _ y \ d q c�d�Z `E^�_ c w*_ dPYed�V�X
Y i V�b _�� [\ d:[\ X{[\/_m] Uxd _Ð`a\ Z�U ] X \ Z ` U _
_ c�� ^P\ d \�_ Yedkb�V�U _ b�Y ^�_X \ Ü \ b{[\/_�|

T \ b
U�y `a\ U ^ ý | � \ b `a\/_ [\ � ^ U�b
caYed _ ý | � ¤j\ b²ý | �x��V \ X im\ b�b \ dub ]P\ Z�Y i V�X \ d ] X \ � ^�\ Z \/_ [\�h [\ d \/ij\ dkb _
h YedkbÅy \ U ^ Z�Y ^ V ] [\ bk[\ X�caYxX \ X `a\/_ yAYxX(d \/_ cEd w [\ X(c \/^ X \/_2_
^ X / $ | � d \�¨¦\ b �x] �\/_ � ^P\ � ^P\/` � ^P\/_ [\�h [\ d \/im\ dub _F_ Yedub
_ [\/`E\ Z�b
caYed�d~[\/_F] Uxd _0`E\/_ [\ Z���Uxdub
c `E` Yed _Å� [\ d~[\ X3[\/_��{`a\/_ cEdub \ X h U `E`E\/_2]P\ Z�YedPÚ�Uxd�Z \�_(^ X `a\ d�Y i y�X \~]gf [\�h [\ d \/ij\ dkb _
_ [\/`E\ Z�b
caYed�d~[\/_ V�U�X,Uxd�c i V ` cE� ^P\ dkb ]gf�\/i y ` [\�\�]�\/_"i c `E` c \ X _~]gf [\�h [\ d \/ij\ dkb _�|



����� �����
	������� � ����������������� �  "!�#�$ 	�� %'&(�  &�)*���(� � �'&,+.-/�/���� �0	*�  �(�  �1 ���  �
	2�  �3��4	���������45 16 �7� -��.8:9;=<?>A@ 9B

Þ.©{V \�]gf [\�h [\ d \/ij\ dkb Ù Y i y�X \�]gf [\�h [\ d \/ij\ dub _²_ [\/`a\ Z�b
cEYed�d:[\/_ VsU�X,Uxd
l�no p q�r nt Ö ¡ ³ ¡ � ¤/³ ¡

l no p q�r nt U�V�X��\/_,] [\ Z `a\ d�Z�� \/ij\ dkb�T2¡ �²T ¤ ý ³�� � � Öy \ d q cEd�Z `E^�_ c w*_ V�X
Y i V�b _ ß ¡ | � ¤/Ö � �{| ý Ö�à=âÄ¤ ¡��y \ d q cEd�Z `�^�_ c wè_ d�Yed�V�X
Y i V�b _ ß ¡ | ¡I� �{|´³xÖ�à=âÄ¤ ¡ ãy æy�cEd�Z `�^�_ c wè_ ß ¡ | ¡I� ¤�| ¡e� à=âÄ¤ ¡��
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� d�X \/_
_�\ X�Uxdub `a\/_ Z�Y ^ V ^ X \/_b� b
U�y `a\ U ^ ý |E¤x¤ � VAY ^ X�[\/` c i cEd \ X"b�Y ^�_²`a\/_ [\�h [\ d \/ij\ dkb _ y \ d q cEd�Z `�^�_ c wè_d�YedvV�X
Y i V�b _�� dPY ^�_ Yxy�b \ d�Yed _,`a\/_ X3[\/_(^�` b
U�b _,]�^ b
U�y `a\ U ^ ý |E¤ � � � ^ cgc i V ` c�� ^P\ dkb +
l
� � ß ¡���¡ Ö � � � ��� ¤�à

� �è_ c�d"�'  �  #" $ %(' � � ß ¡���ý ³ ��ý�� �x³�à �

TMU"ysUxc _
_�\.]�\:`Ôf�\�z Z�UxZ�cEbk[\�]P\~_ [\/`a\ Z�b
caYed ]�^�_ c � d�U `xw Uxcab2U ^P�eim\ dub \ X ` U"yAYxX(d \F_
^ V�[\ X(c \/^ X \.]P\.`7f cEdub \ X h U `E`E\
_(^ X � �è_ cEd,�'  � ]P\m¤ ý 
 V�U�X�X�U�V�VAYxX
b�U ^3� X3[\/_(^�` b
U�b _ V�X{[\ Z�[\/]�\ dub _b�è_�\ Z�b
caYed×ý |´³{| ý � | �ÅU�X�Z�Yedkb�X \x��` U�yAYxX(d \c�d w [\ X(c \/^ X \�]P\ Z \ bFcEdub \ X h U `E`E\:\/_ bFU i [\/` caYxX{[\�\ V�U�X ^ d w UxZ�b \/^ X ¤�| ¢ � Z�U�X ` U=d ^�`E` cabk[\~]P\�` U=yAYxX(d \ cEd w [\ X(c \/^ X \~]P\
`7f cEdub \ X h U `E`E\�_(^ X `a\ dPY i y�X \ Uxd�d ^P\/`�]�f [\�h [\ d \/ij\ dkb _ y \ d q cEd�Z `�^�_ c wè_ d�YedjV�X
Y i V�b _ Z�Y i V \ d _�\"` U�X �x\/im\ dub` U�y�Uxc _
_�\�]�\�`Ôf�\�z Z�UxZ�cab{[\Ð]�\�_ [\/`a\ Z�b
caYed ]�^v_ c � d�U `7|
C.D��ÅD
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Ù Y ^�_ V�X{[\/_�\ dkb�Yed _×] Uxd _ Z \ b�b \º_�\ Z�b
caYed ` UäV�X \/i cÔ�\ X \ë]P\/_�]P\/^3� U�V�V�X
Y3Z(� \/_vh c _ Uxdubº�UçX3[\/]�^ caX \ `a\/_c�d�Z \ X
b
cab ^�]�\/_~_ b
U�b
c _ b
cE� ^P\/_"_
^ X `a\ d�c hx\ U ^�]P\/_ y�X ^ cab _�]P\¥w Yed ]g|PÙ Y ^�_ U h Yed _,] [\�hx\/` YxV�V�[\�\ Z \ b�b \Ði [\ b
�PY ]P\
\ b `�^ c�U h Yed _ Z�Yed _ UxZ�X{[\ y \ U ^ Z�Y ^ V ]gf�\�¨ YxX
b _�| �:`E`a\�\/_ bjy�U _ [\�\W_
^ X ` U w UxZ�b�YxX�c _ U�b
caYed ]P\�`7f�\�z Z�UxZ�cabk[\×]P\/_Z�Y ^ V ^ X \/_�|��.`E`a\"] Yecab.Uxc ]P\ X¥�U ] [\ b \ X i c�d \ X ^ d \ d _�\/i y `a\,]�\ Z�Y ^ V ^ X \/_Fw Y ^ X(d�c _(_ Uxdub ^ djX(U�V�VAYxX
bÛy�X ^ cab _
^ X
_ c � d�U ` UxZ�Z \ V�b
U�y `E\x|
���	� ������ � ��
 �� ��� ��� ����� �����  � ���0��� �� " � ��� �  ��� � � ���

� Yecab ��^ d�[\ Z���Uxdub
c `E` Yed ]P\.Ù�� [\�h [\ d \/ij\ dkb _���\ b _ YecEb2Z � �*� !�� � � � � ��� � ^ d ` Yxb ]P\ Z�Y ^ V ^ X \/_2_ [\/`a\ Z�b
caYed�d�Uxdub`E\/_ � yAYed _ �ä[\�h [\ d \/ij\ dub _/| T f�\�z Z�UxZ�cabk[\�]�\�` U _ [\/`a\ Z�b
caYed \/_ b ] Yed�d~[\�\ V�U�X +

� � ����� +������ + ��� ��� ��� +������ + � �
� �

Y��^�Ù �"! +������ +$#&% \/_ b `a\ d�Y i y�X \Ð]gf [\�h [\ d \/ij\ dub _Ð]P\ � � ^ c _ Yedub _ [\/`a\ Z�b
cEYed�d:[\/_ � ^ Uxd ] b�Y ^ b \/_¥`a\/_ Z�Y ^ V ^ X \/_
_ Yedub�U�V�V ` cE� ^ [\�\/_j_ c i�^�` b
Uxd~[\/ij\ dkb |.Ù Y ^�_ U�V�V \/`a\ X(Yed _ Z \ b�b \×\�z Z�UxZ�cEbk[\ �°\�z Z�UxZ�cab{[\�_ b
Uxd ] U�X ] � ] Uxd _j` U
_(^ cab \�]P\ Z \�] Y{Z ^�im\ dub |T�YxX _ � ^P\ �ç\/_ b `Ôf [\ Z(��Uxdkb
c `E` Yed ]P\�¤�| ¡ Öçâ ¤ ¡�' ]�f [\�h [\ d \/ij\ dkb _ y æy�cEd�Z `�^�_ c wè_�\ b¥� ^ Uxd ]WÙ � ! +������ +$# % \/_ bV�X
Y{Z�� \ Y ^ [\�� U ` �U�¡ �'`7f�\�z Z�UxZ�cabk[\~_ b
Uxd ] U�X ]Ð_ Y ^3¨ X \:]gf�^ d \Û� X(Uxd ]P\ cEd�Z \ X
b
cEb ^�]P\F_ b
U�b
c _ b
cE� ^�\ Z�U�X `7f cEdub \ X h U `E`E\
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�U/��¡ 
Õ]P\ d�c hx\ U ^�]P\ Z�Yed�Ú�Uxd�Z \:_(^ X `a\ d�Y i y�X \ Uxd�d ^P\/`u]gf [\�h [\ d \/ij\ dkb _Û_ [\/`a\ Z�b
caYed�d~[\/_��'\/_ b0U ` YxX _MÙ !�� ��"! +������ +$#&%� ß ¡I� ¤ ¡e��¡x¡x¡ à7|�2Y ^ X `a\/_�i Y ]�\/_,]P\�] [\/_ cEdub{[\�� X(U�b
cEYed�U�©eUxdub ^ dvX�U�V�VAYxX
b ]P\ y�X�Uxd�Z(� \/im\ dub w Uxcay `a\x� Y ^×^ d \¥\�z Z�UxZ�cabk[\
]�\�_ [\/`a\ Z�b
caYedvy�U _(_�\x� Z \ b�b \ V�X3[\/] c�Z�b
caYed i �\ d \ �U ^ d \ V�X{[\/] cEZ�b
caYedvc i V�X{[\ Z�c _�\¥]�^ X(U�V�VAYxX
b�y�X ^ cab _(^ X _ c � d�U `
� #���\ b ��] Uxd _�`a\ Z�U _�]P\�l no p�qsr nt ]P\�`Ôf�\ X
X \/^ X _ b
U�b
c _ b
c�� ^P\ U�b�b \ d ]�^P\�_
^ X _ cEd��'  |T \/_vi [\ b
�PY ]P\/_ y�U _ [\�\/_×_
^ X `Ôf �k©kVAYxb
�g�\/_�\ � ^P\ `a\/_�\�z Z�UxZ�cabk[\/_×]P\/_ Z�Y ^ V ^ X \/_ V \/^Phx\ dkb �\ b�X \ w UxZ�b�Y�üX�c _ [\�\/_ V \/^Phx\ dkb�U�yAY ^ b
caXW�U ]P\/_ V�X3[\/] cEZ�b
caYed _ V `E^�_ V�X3[\ Z�c _
\/_�| �0Y ^ X `E\×] [\/i Yedkb�X \ X �.\�� V ` c�� ^ Yed _j_
^ X ^ d
\��3\/i V `E\ Z�Yed�Z�X \ b ^ d \"w U��Z�Yed ]P\ Z�U ` Z ^�`a\ X~Z \/_ V�X3[\/] c�Z�b
caYed _ � ^ Uxd ]m^ d \ b \/`E`a\�i [\ b
�PY ]�\,\/_ b ^ b
c ` c _ [\�\x|uÙ Y ^�_Z�Yed _ c ] [\ X
Yed _Ð^ d�Z�U _ Y��^�`E\/_�\�z Z�UxZ�cab{[\/_�w UxZ�b�YxX(c _ [\�\/_�_ YedkbÐZ�U ` Z ^�` [\�\/_ V�U�XÐX(U�V�VAYxX
bK�U ^ d [\ Z(��Uxdub
c `�` Yed ]P\X3[\�w [\ X \ d�Z \ Yxy�b \ d ^�\ d�U�V�V ` cE� ^ Uxdkb ^ d \ V�X
Y{Zs[\/]�^ X \�]P\ V�X{[\/_�\/`a\ Z�b
caYed _
^ X `Ôf [\ Z(��Uxdkb
c `E` YedjZ�Y i V `a\ b ]P\¥¤ ¡ | ý â
¤ ¡ é [\�h [\ d \/ij\ dkb _�| �²Uxd _ dPYxb�X \ Z�U _�� �×\/_ b `Ôf [\ Z(��Uxdub
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b
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X3[\/` U�b
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�� \/_ b `a\ dPY i y�X \¥]gf [\�h [\ d \/ij\ dub _�_ [\/`a\ Z�b
caYed�d~[\/_ � ^ Uxd ]�`a\/_ Z�Y ^ V ^ X \/_�]�^�� X
Y ^ V \ � _ Yedkb"U�V�V ` cE� ^ [\�\/_
_(^ X `Ôf [\ Z(��Uxdub
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T f U�V�V ` cEZ�U�b
caYed _ b
Uxd ] U�X ]j]P\/_ Z�Y ^ V ^ X \/_ [\/` c i cEd \ b�Y ^�_F`a\/_ [\�h [\ d \/ij\ dkb _~]�\"`Ôf [\ Z(��Uxdkb
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caYed _Ð\ dkb�X \�`a\/_¥h U�X(cEU�y `a\/_�]P\ Z�Y ^ V ^ X \/_�| $ `Û\/_ b ] Yed�Z ` c�[\ �U ` UvZ�Y i VAY _ cab
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`E\/_ Z�YxX(X{[\/` U�b
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U�V \j]�^ X \/_
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cEc � i U � c i c _
\ X `E\ dPY i y�X \�]gf [\�h [\ d \/im\ dub _²]P\�_ c � d�U `�_�\/`a\ Z�b
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caYed ]P\/_
] c _ b�X(cay ^ b
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D/EGFBHJILK5MH�NOMH0PQH0RSH0PUT VXWYR[Z�\�H[ILK]MH�NOMH0P�H0RSH0P^T�_`_GMH0abH0c�T�deWYP�P;MH0_-Fgfh\-fiP
j�klJmon�p kq risithuwvyx0sit

j kl mon�p kq fhF�\�zH0_-I{MH0c�abH0P�c	|QH0RSH0PUTX} u^~ } x tirit�v�sit
Z�H0P n deP�c�ae��_)db�+_;F�\�WYR�F�T�_ � u4�7�Gxh��rG��si������x�uh�

Z�H0P n PQWYP�d�P�c�ae��_�de�+_/F�\�WYRSF�T�_ � rG��uY�G�Lr(�Q���^r��>��x�u �
Z1�Z�deP�c�a���_�db��_ � u4��u4�3xh�7�Gx��>��x�uh�
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V-WY��_���T�deaede_%WYP�_¤c�H�T%T%HÀ|UEUFBWiT�|LzH0_%HÁFBWY�Q\wfi�QÂYRSH0PUT%H�\ÃabHÄF�WY��NiWYdb\�_�T�fhT�de_%T�deÅG�QHÁIQHÆa¾K5MH0c)|�fiPUT�deaeabWYPÇIQH
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}�H0_Ãc�WY��F��Q\�H0_wH�TÃaeH0�Q\)_wH�Ý¤c�fic�dbTGMH0_Ä_%WYPUT�F�\4MH0_%H0PUTUMH0_�Õ>I�fiP�_�abHÆT�fhZ�abH0fi� �Q�ex��Q�XÞ WY�Q\ÃR�d�P�deR�de_�H�\�abH
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aeH¼T�fhZgabH0fi� �Q�ex0tG� VXWY��_�F�\4MH0_%H0PUT%WYP�_Jfi��_�_�dØI�fiP�_�c�HST�fhZ�aeH0fi�ÆabH0_�PQWYR¡Z�\�H0_�c�WYP�c�H�\)P�fiP^TJabH0_ÙMH�NOMH0PQH0RSH0PUT�_
ZÃH0P n deP�c�ae��_)db�5ÕGÅU��HJPQWY��_�H�ã4T%\)fhFBWYabWYP�_[zfSF�fh\)T�db\�I��w\GMH0_���abT�fhT-WiZ�T%H0PU��_"I�fiP�_"aeH`c�fiI�\�H[c�aefi_�_)deÅU��H � VXWY��_c�fia�c���abWYP�_>abH¡P�WYR[Z�\)H¡ILK]MH�NOMH0P�H0RSH0P^T�_¡IQH¡_)dbÂYP�fia1_UMH0abH0c�T�dbWYP�P{MH0_`H0PÁfhF�F�a�deÅU��fiP^T"aef�c�WY�QF���\�H¡_%H�\)\GMH�H·_)�Q\Xaef
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ç Ì�_�d�P Ð(è Î]éQê�ë�ì�íLî;Ï � u4æ���xh�0xhæ�uY���8æ
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j
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d�P^Nhfh\)defiPUT%H�IQH0_¤c�fiP�I�deI�fhT%H0_ j�kl � ð H0c�d-PLK�H0_%T�F�fi_�F�WY_)_�dbZ�abHÖzfÀc�fi��_%HÃIQH�aefÀF�\GMH0_UMH0abH0c�T�dbWYP-ñ �/ò PQHóMH�T���IQH
\4MH0c�H0PUT%H�� sit�� fSc�H�FBH0P�I�fiPUT�F��wH�ãGFgabWi\�H�\"c�H�T%T%H[FBWY_�_)dbZ�aedea�dbTUMH � VXWY��_"aef·F�\4MH0_�H0P^T%WYP�_XI�fiP�_�aef·_%H0c�T�deWYP �Q��sG���Q�
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�"��� ÷)ù � ÷ ��ÿ8û��+�,.-ê õ
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\)H0c�WYP�_%T%\)��deT�_ �gÞ fh\`H�ãGH0R�F�abHiÕ�FBWY�Q\>IQH0_XF�WiFg��aefhT�dbWYP�_-IQH¼c�fh\	fic�TUMH�\	de_%T�deÅG�QH0_`_�deR�d�aefidb\�H0_�Õ�aeH0_XI�d�_%T%\)dbZ���T�dbWYP�_
I�H0_�K1Ô�IQH0_;f�����_%T%H0R�H0P^T�_{IQH0_ONiH�\)T%H�ãÚMH�T�fidbH0PUT;T%\0zH0_�I�d»à-MH�\�H0PUT%H0_;I�fiP�_/abH-c�fi_{c�aefi_�_)deÅU��H-IQH-c�H0aeaeH0_OWiZ�T%H0PG�QH0_
I�fiP�_SabH�c�fi_S\4MH�WiF�T�d�R�de_GMH � }�H0_·N(fh\)d�fhZ�abH0_SRSH�T%T�fiPUT�H0PL�%H0�ÚabH0_×MH0a�MH0RSH0PUT�_¤abH0_SR¤fhT%\)dec�H0_�IQH�c�W�N(fh\	defiP�c�H0_
P�K5MH�T�fideH0P^T`IQWYP�c`F�fi_-�QT�deaede_GMH�H0_ �

ò PQHÁMH�T���IQHJT%\0zH0_"\4MH0c�H0PUT%H·RSH0P;MH�H¡I�fiP�_�aefSc�WYaeaefhZBWi\)fhT�dbWYPÀ� sit�� RSWYPUT%\�H[ÅG�QHJa¾K���_�fhÂiHJI�H0_�N(fh\	defhZ�abH0_�IQH
c�WY��F��Q\�H`Z�fi_GMH�HJ_���\�aeH�K1ÔXI�H0_�NiH�\�T%H�ã�\)H0c�WYP�_%T%\)��deT�_�ÕUH�T"_)�Q\�abH0_�_�dbÂYP�dNMgc�fiP�c�H0_�IQH0_�F�fh\)fiR�zH�T%\�H0_-ILK�deRSF�fic�T
Fgfh\J\)fhF�FBWi\�T�fi�ÀNiH�\)T%H�ãÁF�\)deR�fidb\)HiÕ�FBH�\)R�H�TJIQHS\�H0a5Üfic	|QH�\[abH0_Jfi��T%\�H0_[c�WY�QFg�Q\�H0_�ÕLT%WY�QT[H0PÀfiRÍMH0aedbWi\)fiPUT[aef
\)H���H0c�T�dbWYP IQH0_SZ�\)��dbT�_·IQH��½WYP�I �Oï PßH�àBH�T�Õ/��PQH��+H0PLÜH�T%\�HÃI�H�R�fi_�_%H�T%\0zH0_�aefh\�ÂiHiÕ-� �Yuiuiu4��sishuiu(� ËÃH�Ñ�Ò(Ó Ô Õ
\)H���H�T%T%H>T%WY��_/aeH0_¼MH�NOMH0PQH0R�H0P^T�_�Z1�ZÊdeP�c�ae��_)db�+_ � ð H�T%T%H`fiP�fiabE4_%H-_GMH0aeH0c�T�dbWYP�PQH �hshu MH�NOMH0P�H0RSH0P^T�_�I�H-_�dbÂYP�fia�f0NiH0c
a�f[�+H0PBÜH�T%\�HJIQH`R�fi_�_%H�_%H�\)\GMH�HS� tiÐ(�i�Q��tir4x��h� Ë�H�ÑJÒ(Ó Ô � ð H�T%T%HÙMH�T���IQH`T�db\�H`IQWYP�c>��PÊF�ae��_;Âi\)fiP�IÊZ{MH0P;MHOM�c�H[IQH
a8K�|^EGFBWiT�|BzH0_%H¡_���\XI�de_�T%\)dbZ��QT�deWYP¤H0PÄR�fi_�_%H¼dePUN(fh\)d�fiP^T%H[I�H0_-c�fiP�I�d�I�fhT�_ j kl I{MH0c�\)dbT%H¼I�fiP�_Xaef�_%H0c�T�dbWYP �Q��sG��rG�ï aeabH`WiZ�T�dbH0PUT�ä P

QSR u4æ7�hr

ç Ì�_�d�P Ð(è Î]éQê�ë�ì�íLî;Ï � u4æ�risG��u4æ��U���8æ

ð H�T%T%H;IQH�\	P�d�zH�\�HOfiP�fiabE4_%HOfhZBWY�QT�dbT/zf"I�H0_LF�\4MH0I�dec�T�deWYP�_LPQH�T%T%H0RSH0PUT�F�a���_�F�\�WYRSH�T%T%H0��_�H0_�ÅG�QHOabH0_LF�\4MH0cgMH0IQH0PUT%H0_ �
VXWiT%WYP�_;T%WY�QT%H��+WYde_/ÅG�LK�H0aeabH�H0_�T/WiF�T�deR¤de_UMH�H-_�fiP�_/T%H0P�db\/c�WYR�F�T%HXIQH0_·MH�NOMH0PQH0RSH0PUT�_�IQH"T5EUFBH"ZÊH0P n deP�c�a���_�db��_ �

$�%'&(%'T UV<W8�2X-7YC-0/0-7+HZ<\[3]/73]AH^�_B24-1`(@B<a3G@(b
:�<E/c[3d:�@feg6(:h[<E/7<a2�+i3�8H:B3�Dj:
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}�H[T�fhZgabH0fi� �Q�ex0s _%EGPUT�|{MH�T�de_%H¼abH0_�\4MH0_���abT�fhT�_XI�H0_"I�d»à-MH�\�H0P^T%H0_>fhF�F�\)WGc	|QH0_"H0PUNGd�_�fhÂ3MH�H0_XFBWY�Q\"c�H�T%T%H·fiP�f��
aeEG_%H � V-WY��_¤E deP�c�ae�QWYP�_SabH0_ÊF�\4MH0I�d�c�T�dbWYP�_�Zgfi_UMH�H0_�_)�Q\Êa¾K�fi_�EGR×MH�T%\)deH ð Þ dePUTUMH�Âi\GMH�HÀ_��Q\ÊaeHÃT%H0RSF�_ � ð H�T%T%H
fi_�EGR×MH�T%\)deH�fhZBWY�QT�deT�zf>IQH0_JMH�Nhfiae��fhT�deWYP�_Øc�WYP�_%H�\�NhfhT�dbNiH0_ � ð K�H0_%T1FBWY�Q\)ÅG�QWYdYPQWY��_�E[f��%WY�QT%WYP�_Ø��P�H�MH�Nhfiae��fhT�dbWYP
WiZ�T%H0PU�QH�zf�F�fh\)T�db\-IQH[a8K�fi_%EGR×MH�T%\	dbH ð Þ I;MH�FBH0P�I�fiPUT%H¡I���T%H0R�F�_ ��Þ WY�Q\`c�H[��fidb\�HiÕ�dea��+fi��I�\)fidbT�H0P�T%WY��T%H¡\)d��
ÂY��H0�Q\ _�deR¼��abH�\3a�fXI�d�_%T%\)dbZ���T�dbWYPJIQH�c�H�T%T%H"fi_%E4RÍMH�T%\)dbH�H0P¼E¡deP�c�a���fiP^T3abH0_[MH�NOMH0PQH0RSH0PUT�_OIQH�_�deÂYP�fiaYH�T IQH�Z�\)��dbT
I�H¼�+WYP�ILÕBH�TJf�����_%T%H�\J_���\`c�H�T%T%HÊI�de_%T%\)deZ��QT�dbWYP�a�fÊ�+Wi\)R¼��abH¼T�|;MH�Wi\)deÅG�QHSIQHSc�H�T%T%H¤fi_%E4RÍMH�T%\)dbH ��Þ fh\JR�fiP�ÅU�QH
I�H[T%H0RSF�_0Õ�PQWY��_-PLK�f�NiWYP�_>F���H�àBH0c�T��QH�\J��PQH[T%H0aeabH¡_)deR¡��aefhT�dbWYP � � a�f�F�aefic�HiÕ�PQWY��_XH�ãGT%\	fhF�WYaeWYP�_¼zfÊF�fh\�T�db\
I�H0_�\GMH0_���abT�fhT�_-WiZ�T%H0PG��_-IQHJc�H�T%T%H¼R�fiP�d¾zH�\�H¡I�fiP�_�abHJc�fi_XI���c�fiP�fia j kl m�� Ò�� p k q � sis�� ä

ç
	��� Ô���� -ê������ - ��� ç�	��� Ô���� -ê���� �"!#� - �
$ % é -ê ë'&)( *Bí - �$ % é -ê ë�ì�í - �

+ x;~-,/.1032�4 5 ê�6/7�8:9�ê, � -ê����;� - �+ x;~ , .1032�4 5 ê�6/7�8:9�ê, � -ê ��<"�"!=� - �?>
Ì �Q��Ðir Î

W�z�ÃPQWY��_�_��QF�F�WY_�WYP�_;ÅG�QHJabH0_�FBH�\��+Wi\)R�fiP�c�H0_�IQHJa¾K5MH�T�deÅG�QH�T�fhÂiH[IQHJ_�f�NiH0�Q\)_�H�T"a�f·\GMH0_%WYae�QT�dbWYP�_)�Q\"abH`T%H0RSF�_
I�H¼N4dbH·F�\�WiF�\�HSI�� j{kl _%WYPUTJabH0_�R�ÜH0RSH0_ � }�fwIQH�\)P�d¾zH�\)H·|UEGF�WiT�|LzH0_�H�H0_%TJc�WYPUT%H0_%T�fhZ�abH�I�fiP�_�aefwRSH0_��Q\�H·W�z�aeH`c�fiP�fia j kl m�� Ò�� p k q H0_%T�ZBH0fi��c�WY�QF�R�deH0�4ã¤\�H0c�WYP�_�T%\)��dbT�ÅG�QH j kl m ngp kq �Qï P��QT�d�aede_�fiPUT;a¾K�f�����_%T%H0R�H0P^Tc�d�P;MH0R�fhT�deÅG�QH¤c�WYPUT%\)fidePUT[_��Q\JabHSFgfh\)fiRwzH�T%\�HÊI�K�deRSF�fic�TJI�� j kl F�fh\J\	fhF�FBWi\�T�fi�ÀNiH�\�T%H�ãÆF�\)d�R�fidb\�H·I;MH0c�\)dbTfi� ð |�fhF�dbT%\�H t ÕLc�H�T%T%HS\GMH0_%WYae�QT�dbWYPÁI�fiP�_XabH·c�fi_�IQH j�kl m ngp kq H0_%T�fiR×MH0aedbWi\4MH�HÊIQH¡Fgae��_-I�K���PÃ��fic�T%H0�Q\ Ð ÕH�T-WYP�FBH0�QT�c�WYRSF�fh\�H�\>abH0_�\4MH0_%WYae��T�dbWYP�_"c�H0PUT%\)fiabH0_XIQH0_"IQH0�4ã�c�fiP�fi�4ã�ä

ç ÌA@ Î é -ê ëJì�í - � � u4æex F�_
>

ç ÌA@ Î é -ê ëCBD( *Bí - � � u4æ�uh�^Ð F�_ æ
ËÃW�EiH0P�P�fiP^T�IQH0_OfiR×MH0a�dbWi\)fhT�dbWYP�_;_��QF�Fga	MH0RSH0P^T�fide\�H0_XzfJa¾K�f�NiH0P�db\0ÕUaef`\GMH0_%WYae�QT�deWYP¤_��Q\;abH�T%H0RSF�_;IQH�NGdeH"F�\�WiF�\)H
I�fiP�_�abH·c�fi_JIQH j kl m ngp kq F�WY��\�\)fidbT¡ÜH�T%\�HSF�\�W4c)|QHSIQH j kl mE� Ò�� p k q ÕBH�TJa¾K�H�ã4T%\)fhFBWYaefhT�dbWYPÚÌ ï Å �ß�Q��Ðir Î_�H�\)fidbT[fiabWi\	_Jc�Wi\�\�H0c�T%H � }�H0_¡c�WY�Q\�ZBH0_JIQH�aef!M�ÂY�Q\�H �Q���Yu F�H�\	RSH�T%T%H0P^T¡IQH¤c�WYRSF�fh\)H�\¡a¾K�H�\�\)H0�Q\J_��Q\CF 	��� Ô��H0Pß�+WYP�c�T�dbWYPßI��×T%H0RSFg_·F�WY��\¼abH0_·I�dbà-MH�\�H0PUT%H0_SNiH�\)_�deWYP�_·IQH�aefÙ_GMH0aeH0c�T�dbWYPLÕO_���deN(fiPUT¼ÅG�LK�H0aeaeHÊF�\)W�N4dbH0P^TSIQH
a8K�fi_%EGR×MH�T%\	dbH ð Þ dePUTUMH�Âi\GMH�H�_��Q\>abH[T%H0RSFg_-WY�ÄIQH¡a8K�fi_%EGR×MH�T%\	dbH ð Þ I{MH�FBH0P�I�fiPUT%H·I���T%H0RSFg_ � ð H0_>c�WY�Q\�ZBH0_�Õ
T%WY��T-c�WYR�RSH[a�fSIQH�\)P�d¾zH�\�HJc�WYaeWYP�PQHJI��wT�fhZ�aeH0fi� �Q�ex0s Õg_%WYPUT-c�fiaec���a	MH�H0_-I�fiP�_�aeH0_"IQH0�4ãwc�fi_"H0P�c	|QWYde_�de_)_�fiP^T
a�f`N(fiabH0��\OIQH ç Ì�_�deP Ð(è Î éQê�ë�ì�í � aef`F�a���_1WiF�T�deR�de_�T%H�fi��T%Wi\)de_GMH�H"F�fh\;a¾K�dePUT%H�\�N(fia�abH{I�H"c�WYP M�fiP�c�H"de_)_��SIQH�PQWiT%\�HH0_�T�deR�fhT�dbWYP �

}�H"T�fhZ�aeH0fi� �Q�ex0s R�WYR[T%\�H>ÅU��H"I�fiP�_OabH0_;c�fi_/abH0_OF�ae��_ØF�\)WYRSH�T%T%H0�Q\)_;} � ð Z¤fhT%T%H0deP�I�\)fidbTOfhF�\0zH0_ rG��t zf �
fiP�_{I�H-F�\)d�_%H-IQH`IQWYP�P{MH�H0_�aef¡RwÜH0RSH�_%H0P�_�dbZgdeaedbTGMH"N4de_���zf��8N4de_/I�H>aef[F�|UEG_�d�ÅU�QHXfi�G�IQH0a5zf¼I��ÊËÃW4IBzH0abH�_%T�fiP�I�fh\)I
I�fiP�_ j kl m ngp kq ÅU��H¼abH0_`��_)dePQH0_¼zf j c�WYR[ZgdeP;MH�H0_`H0P Ðhuiu^�U� }�H0_`\4MH0_���aeT�fhT�_�abH0_>F�ae��_-F�\�WYRSH�T%T%H0�Q\	_>_�WYP^T
WiZ�T%H0PU��_OF�fh\Oa¾K�fhF�F�\)WGc	|QH;��fide_�fiPUTOfhF�FBH0a�zf�IQH�PQWY�QNiH0aeaeH0_ØN(fh\)d�fhZ�abH0_ØIQH�c�WY�QF��Q\)H � � NiH0c"c�H�T%T%H>fhF�F�\�W4c)|QHiÕiaef
_�H0P�_�dbZ�d�aedbTUMH�IQH0_O��_�d�PQH0_Xzf j FBWY�Q\�\	fidbT{ÜH�T%\)H�MH�ÂYfia�MH�H>H0P rG��t fiP�_/IQH�F�\	de_%H"IQH"IQWYP�P;MH�H0_/H�T/fhF�\�zH0_ t fiP�P;MH�H0_�ÕUaef
c�WYR¡Z�deP�fide_%WYP�_�IQH0_�IQWYP�P{MH�H0_�I�K�} � ð ZÊH�T"I�H>c�H0aeaeH0_{I�H0_���_�dePQH0_�zf j FBWY�Q\�\	fidbT/FBH�\)RSH�T%T%\)H`I�K»ÜH�T%\)HJ_%H0P�_�dbZgabH
zf¤��PHF 	��� Ô�� IQH[a¾K�Wi\	IQ\�H�IQH u4���^tG�ð H0_ c�WYP�c�ae��_)dbWYP�_Ø_%WY��aedeÂYPQH0P^TØa¾K�deR�F�Wi\)T�fiP�c�H;IQH0_ c�WY��F��Q\�H0_ØdeRSFgaedeÅG��fiP^T3IQH0_ c�fiaec���ae_ØILK�H�\)\�H0�Q\0Õhc�WYR�RSH
aeH K Ô IQH0_XNiH�\�T%H�ã�ÕLÅG��d�P�K5MH�T�fideH0P^T`F�fi_>I�de_%FBWYP�deZ�abH0_�I�fiP�_XabH¡c�fi_`c�aefi_)_�deÅG�QH �gï aeabH[fi�QÂYR�H0P^T%HSPQWiT�fiR�R�H0P^T
a�f[c�fhF�fic�dbTGMHÊzf¡c�WY�QFBH�\{_���\;abH0_{c�\)dbT�zH�\�H0_�ILK�fi_�_�WGc�defhT�deWYPÊIQH0_{c�fiP�I�d�I�fhT�_ n H�T p k q H0PÊ��PÊc�fiP�I�deI�fhT j kl � ð H0c�d_�H�\)fÄF�\GMH0c�dbH0�4ãÖFBWY�Q\¡\�H��%H�T%H�\�abWi\)_¼ILK���PQH�fiP�fiabE4_%HÊH�ãQ|�fi��_�T�dbNiH�abH0_[Z�\)��dbT�_¡IQHÊ�+WYP�I×_%F�MH0c�dNM�ÅG�QH0_¼ZßH0P nd�P�c�ae��_�de�+_ �

IKJ�L MONQPSR�T)USVXWYNZPSV
}�f>RSH0_��Q\�H{IQH;a8K�fi_%EGR×MH�T%\	dbH ð Þ I�fiP�_3abH{c�fiP�fia j kl m�� Ò�� p k q IQWYP�PQH/fic�chzH0_Xzf>_�deP Ð(èO� ð K�H0_�TJMH�ÂYfiabH0RSH0PUTaeH`c�fi_�I�fiP�_�abH>c�fiP�fia j{kl[m ngp kq Õ�zf·��PQH`deP�c�H�\�T�deT���IQH-T�|{MH�Wi\	deÅU��H>F�\�zH0_�ÅU��d�Nhfh\)dbH`IQH u4��uYt zf u4��rhu _���dbNhfiP^T
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aeH0_`H0_%T�deR�fhT�dbWYP�_ �GI H�P�WYR[Z�\)H0�4ãÙT%\)f�N(fi�QãÄT�|{MH�Wi\)d�ÅU�QH0_�c�WYP�c�ae�QH0PUTJÅU�QHSIQH0_`F�\�WGc�H0_)_���_�IQH·F�|UEG_)deÅU��H¼fi�G�
I�H0a5zf[I���Ë�W4ILzH0abH>_%T�fiP�I�fh\)I�f(àBH0c�T%H�\)fidbH0PUT�P�WiT�fhZ�abH0RSH0PUT;a¾K�fi_�EGR×MH�T%\)deH ð Þ I�fiP�_;abHXc�fiP�fia j�kl[m ngp kq ÕUc�fh\a8K�fiRSF�aedbT���IQH;IQH�I{MH0_�d�P^TGMH�Âi\)fhT�dbWYP¤H0_%TOIQWYR�d�P;MH�HiÕ(Fgfh\OIQH0_ØT%WiFBWYabWiÂYdbH0_ØH0P·F�deP�ÂiWY��deP � ð WYRSF�fh\�H�\OaeH0_1R�H0_��Q\�H0_
I�K�fi_%EGR×MH�T%\	dbH ð Þ I�fiP�_�abH0_�c�fiP�fi�4ã j�klJm � Ò�� p k q H�T j�kl[m ngp kq H0_%T"IQWYP�c`��PQH�R×MH�T�|QW4IQH�F�\)WYRSH�T%T%H0��_%HFBWY�Q\"R�H�T%T%\�HJH0PÇMH�N4deIQH0P�c�H¡IQH0_�F�|{MH0PQWYR�zH0P�H0_-IQH[P�WY�QNiH0aeabH`F�|UEG_)deÅU��H �

}�fwRSH0_��Q\)H¼ILK�fi_�EGR×MH�T%\)deH ð Þ H�à�H0c�T��{MH�H�Fgfh\ j H0aeaeH¡F�\4MH0_�H0P^T%HS��P�MH0c�fh\�T�H0PUT%\�HSabH0_>\GMH0_���abT�fhT�_`WiZ�T%H0PG��_
FBWY�Q\ j�klSm � Ò�� p k q H�T�c�H0�4ãÃWiZ�T%H0PG��_>FBWY�Q\ j{kl�m ngp kq I�H rGæ�t ç � }3f¤NhfiabH0�Q\`RSH0_��Q\4MH�H·F�fh\ j fhZ�fh\`H0_%Tc�WYR�F�fhT�dbZ�abHJf�NiH0c[abH[ËÃW4IBzH0abH¡_%T�fiP�I�fh\)I �

V-WY��_`f�NiWYP�_`c)|QH�\)c	|;MHÃzfÊI{MH�T%H�\)R¤dePQH�\`aef¤_%H0P�_�dbZ�dea�dbTUMHJIQH¡} � ð ZÄFBWY�Q\-RSH�T%T%\)H¼H0P MH�NGd�IQH0P�c�H·IQH0_-H�àBH�T�_
I�H-F�|UEG_)deÅU��H-fi�G�IQH0a5zf¡I��wË�W4IBzH0abH`_%T�fiP�I�fh\)I¤H�T�zf¼aef¡c�WYRSF�fh\�H�\[zf[c�H0a�abHXIQH0_;H�ã4F{MH�\)dbH0P�c�H0_ j H0aeabHXH�T j f j fh\
\4MH0��P�dbH0_ �

ò PQHwF�\)H0R�d�zH�\�H MH�N(fiae��fhT�dbWYPÚf�MH�TGMHÄRSH0P;MH�H�I�fiP�_·abHwc�fiIQ\�H�I��ßI{MH�T%H0c�T%H0�Q\¤c�a�fi_�_�deÅG�QH �Øï aeabH�fÄH0P�_���dbT%H
MH�TGMH�fiI�fhF�TUMH�H�I�fiP�_¡abH�c�fiIQ\�HwI��ÖI{MH�T%H0c�T%H0��\�\GMH�WiF�T�deR�d�_UMH �VI fiP�_·abH0_¼IQH0�4ãÖc�fi_�ÕØabH0_¡FBH�\��½Wi\	R�fiP�c�H0_¼IQHÊaef
F�\�WGcgMH0I���\�HÊIQHÊ_UMH0abH0c�T�dbWYP×_%WYP^T¡�½\)H0deP;MH�H0_[Fgfh\¡aef���fidbZ�aeHSH�Ý¤c�fic�dbTUMH�IQHÊ_GMH0abH0c�T�deWYPÍI��Í_�dbÂYP�fia ��ï aeabHSH0_�T¡I��QH
H0P�F�fh\�T�dbHÆfi�4ã I�dbÝ¤c���abTUMH0_w\�H0P�c�WYPUT%\GMH�H0_ÃFBWY�Q\w\�H0c�WYP�_�T%\)��db\�HÁF�\4MH0c�d�_UMH0RSH0P^TÄaef×FBWY_�dbT�dbWYPÇI��ÇNiH�\�T%H�ã�IQH
I{MH0_)deP^TGMH�Âi\)fhT�deWYPÙI�� j kl ��Þ fh\-fidea�abH0�Q\)_�aef·T�fidea�abH�IQH0_wMH0c)|�fiP^T�dea�abWYP�_"ILK]MH�NOMH0PQH0RSH0PUT�_>_)deR¡��a	MH0_�H0_%T"T%\�WiF���fidbZ�aeHH0PÃc�WYRSF�fh\)fide_�WYP�IQHJaef·F�\�W4I���c�T�deWYPÊfiP�PG�QH0aeaeH>FBWY�Q\�MH�Nhfiae�QH�\"F�\GMH0c�de_UMH0RSH0PUT-abHJPQWYR¡Z�\�H�ILK]MH�NOMH0P�H0RSH0P^T�_`IQH
Z�\)��dbT�IQH/�½WYP�I¡_UMH0abH0c�T�dbWYP�P{MH0_1F�fh\3fiP ��ï P[c�WYP�_GMH0ÅG�QH0P�c�HiÕha¾K5MH�N(fia���fhT�dbWYP[I�H;a¾K�H�\�\)H0�Q\�_��Q\3_�deP Ð(è H0_�TJMH�ÂYfiabH0RSH0PUT
d�RSF�\4MH0c�de_%HiÕUH�T;_%H0_;F�\4MH0I�d�c�T�dbWYP�_/aeH0_/F�a���_ ��f0NiWi\)fhZ�aeH0_;c�WYP�c�a��QH0P^T{ÅU��H-F�ae��_OIQH Ðhu fiP�_{IQH-F�\	de_%H"IQH>IQWYP�P{MH�H0_
_�H�\�WYP^TXP;MH0c�H0_�_�fidb\�H0_SzfS} � ð Z�FBWY�Q\"fhT%T%H0d�P�IQ\�HJaefSR�ÜH0R�H[_%H0P�_�deZ�deaedbTGMH�ÅG�QH j f j fh\XH�T j H0aeabH�\4MH0��P�dbH0_ �

Þ fh\wfideaeaeH0�Q\)_�Õ dea"fhF�F�fh\)f�Ü �bT¤ÅG�QHÄI�fiP�_�abHÙc�fi_Êc�aefi_)_�deÅG�QHÃa¾K�H�Ý¤c�fic�deTUMHÁIQH�\)H0c�WYP�_%T%\)��c�T�deWYPÛIQH0_¤T%\)fic�H0_
c	|�fh\�Â1MH�H0_�H0_%T;T%\�zH0_{WiF�T�deR�de_�T%H"F�fh\/\	fhF�FBWi\�T>zf[c�H`ÅG�QH-a¾K�WYPÊWiZ�T�dbH0P�I�\)fidbTO_�dga¾K�WYP¤fhF�FgaedeÅG��fidbT ��P¤fiaeÂiWi\)dbT�|�RSH
c�WYR�F�abH�T�IQH`\�H0c�WYP�_%T%\	��c�T�dbWYPLÕ4deP�c�ae��fiP^T�aef¡\�H0c�WYP�P�fide_)_�fiP�c�H�IQH>�½Wi\)R�H � }�H0_�FBH�\��½Wi\	R�fiP�c�H0_�_%H�\)fidbH0PUT�fiabWi\)_
d�PQ�0MH�\)deH0�Q\�H0_[zf�c�H0aeaeHJI���I;MH�T%H0c�T%H0�Q\>\GMH�WiF�T�deR�de_GMH �

V-WY��_;f0NiWYP�_¤MH�T���I�d�MHXF�ae��_)dbH0�Q\)_ØfhF�F�\)WGc	|QH0_ FBWY�Q\OWiZ�T%H0P�db\/IQH0_·MH�Nhfiae��fhT�deWYP�_OF�a���_ØF�\�WYRSH�T%T%H0��_%H0_ � VXWY��_
f�NiWYP�_{T%WY�QT;I�K�fhZ�Wi\	I�fiRÍMH0aedbWi\4MH`aef�ZBWi\)PQH"d�PQ�0MH�\)deH0�Q\�H-IQHXa¾K5MH�N(fiae��fhT�dbWYP¤IQH ç Ì�_�deP Ð(è Î éQê�ë�ì�í � H0PÊ\�H0_�_%H�\)\)fiP^TaeH0_"c�WY�QF��Q\)H0_�FBWY�Q\�\�H��%H�T%H�\"T%WY�QT-abH0_wMH�NOMH0PQH0RSH0PUT�_>Z�H0P n deP�c�a���_�db��_ �V-WY��_`f�NiWYP�_�H0P�_���dbT%HÆMH�T���I�d�MHSIQH0_>T%H0c	|�P�deÅG�QH0_>FBH�\)RSH�T%T�fiPUT`I�H[\4MH0I���de\�H¼aeH0_-H�\�\)H0�Q\)_>_%T�fhT�de_%T�deÅG�QH0_`_��Q\
aeH-P�dbNiH0fi��I�H0_OZ�\)��dbT�_ IQH"�+WYP�I �Yï aeabH0_ IQWYP�P�H0P^T/��P�RSW�EiH0P�ILK]MH�T���I�deH�\/abH0_OH�àBH�T�_{IQH-c�WY�QF���\�H0_ F�ae��_ _%H�\�\4MH�H0_
ÅG�QH·c�H0aeabH0_`ÅG�QH¼P�WY��_-FBWY�QNiWYP�_�MH�T���I�dbH�\�f0NiH0cS��PQH¼fiP�fiabE4_%H·_%T�fiP�I�fh\)I � }3f¤F�\)H0R�d�zH�\�H·IQH¼c�H0_`T%H0c	|�P�deÅG�QH0_
H0_�T/Z�fi_GMH�H`_��Q\{aef���fic�T%Wi\)de_�fhT�dbWYPÊIQHXa8K�H�Ý¤c�fic�dbTUMH>I�H0_/c�WY�QF���\�H0_ � }3f[R×MH�T�|QW4IQHXÅG�QH-P�WY��_/f�NiWYP�_;I{MH�NiH0aeWiF�F{MH�H
\4MH0I���dbTØ_�dbÂYP�dNMgc�fhT�dbNiH0RSH0PUT1aefXZBWi\)PQH{_��QF�MH�\)dbH0��\�H;IQH�a¾K]MH�Nhfiae��fhT�dbWYP·IQH ç Ì�_�deP Ð(è Î é ê ëJì�í � ÕhR�fide_1F�fi_Øfi_�_%H���aefZBWi\)P�H"dePQ�0MH�\	dbH0�Q\�H � }�f�_�H0c�WYP�IQH-IQH"c�H0_/T%H0c)|�P�deÅU��H0_O�QT�deaed�_%H{��PQH"|^EGFBWiT�|BzH0_%H-_���\Oaef`�½Wi\	RSH-IQH0_¼MH�NOMH0PQH0RSH0PUT�_
I�HÙZ�\	��dbTÊI�HÙ�+WYP�IÇI�fiP�_�aef×I�de_%T%\)deZ��QT�dbWYP I�HÄaef×R�fi_�_�HÄdePUNhfh\)defiPUT%HÄIQH0_wc�fiP�I�deI�fhT�_ j�kl ��ï a�abHÃFBH�\)RSH�TI�K�WiZ�T%H0P�db\�IQH·RSH0deaeaeH0�Q\)_"F�\GMH0I�dec�T�dbWYP�_>ÅG�QHSabH0_`fhF�F�\�W4c)|QH0_>F�\4MH0cgMH0IQH0PUT%H0_1äBH0P^N4db\�WYP � fiP�P{MH�H0_�IQH·F�\)d�_%H¡IQH
I�WYP�P;MH�H0_�FBWY�Q\�\)fideH0P^T>_��QÝ�\>FBWY�Q\ÃMH�ÂYfiaeH�\[abH0_>FBH�\��½Wi\	R�fiP�c�H0_`IQH j f j fh\JH�T j H0aeaeH¡\4MH0��P�dbH0_ � ð H�T%T%HSRwÜH0RSH
|UEGF�WiT�|LzH0_�HÊH0_%T¼�QT�deaed�_UMH�HSF�fh\¡aefÃIQH�\)P�d¾zH�\�HÊfhF�F�\�W4c)|QHiÕ1ÅU��d WiZ�T�dbH0PUT[abH0_[\GMH0_���abT�fhT�_¼abH0_JFgae��_�F�\)WYRSH�T%T%H0�Q\)_�Õ
H0P×F�\)WiM�T�fiP^T¼IQHwa¾K�H�à�H�T¼Z�MH0P{MHOM�ÅG�QH�IQHÊP�WY�QNiH0aeabH0_¡c�WY�QF��Q\�H0_¼_��Q\·abH K3Ô¤I�H0_[NiH�\�T%H�ãÍ\�H0c�WYP�_%T%\)��dbT�_[H�T·abH0_
_)dbÂYP�dNM�c�fiP�c�H0_�IQH0_�F�fh\)fiR�zH�T%\)H0_XILK�d�RSF�fic�T �

I K�fhF�\�zH0_¡abH0_J\GMH0_���abT�fhT�_¡IQH�c�H�T%T%H�I�H�\)P�d¾zH�\�HSNiH�\)_)dbWYPÆIQH¤a¾K�fiP�fiabEG_�HiÕ rG��t fiP�P{MH�H0_¼IQHSF�\)de_�H·I�H�IQWYP�P{MH�H0_
FBH�\)R�H�T%T%H0P^T¼ILK�fhZBWY�QT�db\Êzf���P�H�_%H0P�_�dbZgdeaedbTGMHÖMH0ÅU��deN(fiabH0PUT%HÁzfÃc�H0aeabH�fhT%T%H0dePUT%HÊH0P Ðhuiu^� F�fh\ j f j fh\·H�T j H0aeabH
\4MH0��P�dbH0_ � I H�F�ae��_0Õ�H0P t fiP�_�Õ ��P MH0c�fh\�T F 	��� Ô�� ILK�H0PUNGdb\)WYP u4���^t H0P^T%\�H j kl m ngp kq H�T j kl m � Ò�� p k qFBWY�Q\)\)f�ÜH�T%\�H[RSH0_���\GMHJH0P�c�WYR¡Z�deP�fiPUT-abH0_"I�WYP�P;MH�H0_-IQHJ} � ð Z�H�T-c�H0aeabH0_"I�H0_"��_�deP�H0_[zfSZ �

ð H�T%T%H¡fiP�fiaeEG_%H�FBWY�Q\)\)fidbT�H0P�c�Wi\�H�ÜH�T%\�H¼fiRÍMH0aedbWi\4MH�H;ä
� H0P�I{MH�NiH0abWiF�F�fiP^T�IQH0_OfiaeÂiWi\)dbT�|�RSH0_;IQH"\�H0c�WYP�P�fide_�_�fiP�c�H-IQH"T%\)fic�HXWiF�T�deR�d�_UMH0_OFBWY�Q\ T%\�WY�QNiH�\�IQH0_ p k q �� H0P��QT�d�aede_�fiPUT{aeH0_�T%\)fic�H0_"Ñ`D"D FBWY�Q\"a�f·\�H0c�WYP�_%T%\)��c�T�dbWYP�IQH0_ n �
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� H0PÄI;MH�NiH0abWiF�F�fiPUT>��PQH¡fiP�fiaeEG_%H¡Z�fi_GMH�HS_��Q\`��PQHJ�+WYP�c�T�dbWYPÄIQH¼NU\	fide_%H0R¡Z�aefiP�c�HJFBWY�Q\>abH¡_)dbÂYP�fia�H�T`abH0_
Z�\)��dbT�_�IQH��½WYP�I�H�T"H0P�f�����_%T�fiPUT-a¾K�fi_%E4R×MH�T%\)dbH ð Þ I{MH�FBH0P�I�fiPUT%H[I��wT%H0R�F�_ �

� H0P�fi�QÂYR�H0P^T�fiPUTXa¾K�H�ÝÊc�fic�dbTUMH¡I��wT%\)deÂiÂiH�\-FBWY�Q\"c�H0_wMH�NOMH0PQH0RSH0PUT�_ �
� H0PÄfiRÍMH0aedbWi\)fiPUT�aef�F�\)WGcgMH0I��Q\)H¡ILK]MH�T�deÅG�QH�T�fhÂiH�IQH0_`R×MH0_%WYP�_>ZBH0fi� � }�fÊF�\�W4c�MH0I��Q\�H·fic�T��QH0aeabH¼PLK��QT�deaed�_%H
F�fi_3T%WY�QT%H�a¾K�dePQ�+Wi\)R�fhT�dbWYP[I�de_%FBWYP�dbZgabH1I�fiP�_3c	|�fiÅG�QH�MH�NOMH0PQH0RSH0PUT F�WY��\`MH�T�deÅG�QH�T%H�\ IQH;��f��c�WYP¡WiF�T�deR�fiabH
aefÀ_)f0NiH0�Q\ � }�H0_¤�½Wi\	RSH0_¤H�T�abH0_�c�Wi\�\GMH0aefhT�dbWYP�_�IQH0_¤N(fh\)d�fhZ�abH0_¤I�K5MH�T�d�ÅU�QH�T�fhÂiH0_�P�HÃ_%WYPUT¤F�fi_ÊH0P�c�Wi\�H
H�ã4F�abWYdbTGMH�H0_ �
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687:9 ;=<?>A@CBEDGFIHJ>LKMB?<
NPORQ:SUTWVYX=Z�[�Q:\=TW[M]^VYX`_CabVdcfe�Sg[MZh[�SUi^Zkjl\=SminSUZ8odSgQM[�SWpq_=Sm_srSUZM]^Xl[lrSgtdQ:Ou[M]nVYXCvwinSUZhxGOdZ:Z�SUZk]yXzouOuQ:]^OdXl[�SUZgv{inSUZ]yx}|~\=i^Z:]nVYX=Z?[�Q:OdX=Z�odSgQ�Z�SUZhVY\�inSUZh|~OuQ�Odx��Sg[�QMSUZI_Ca�]^x}|~OdTW[8SUZM[k]^X=_~]^Z�|LSUX=ZMOuc~i^S��O�i�a�OdX=Odin�fZ�Sm_Ca�\=XqTgOdX=Odi�_�S_�rSUZ:]^Xz[�rSgtdQ:Ou[M]^VYXC�zNPO�QMSUTWVYX=ZM[�Q:\=TW[M]nVYX}_�S,T:�~OdTg\=X�S�_�S,TWSUZ�tdQ:OdX=_�SU\=Q:ZPSUZM[JSUXl[MOdT:��rSgS?_Ca�\=X�S�]^x}|=QfrSUTg]yZM]nVYX�jl\=]|~QMV�of]nSUXl[?_�SIi^OmQ�rSUZ�VYi^\�[M]nVYX��~X=]^Sk_�S�i^OmQ:SUTWVYX=Z�[�Q:\=TW[M]^VYX�_�SUZ?[�Q:O�e�SUTW[�VY]nQMSUZ?Sg[8]^x}|�\=i^ZM]nVYX~Z�_�SUZ�|�OuQM[M]^Tg\=inSUZ_=S�i�a�rSg[MOu[��~X=Odi��,N�a�O�eM\=Z�[�SUx}SUXl[RTg]^X�rSUxGOu[M]yjl\�S�TWVYXl[�Q:Od]^Xl[�SUZ�[R\=X�S�[�SUT:�=X~]^jl\=S�TWVY\=Q:OdxGx}SUXl[�SUx}|~inV���rSgS|LVY\�Q�Q�rSU_=\=]nQMShTWSg[�[�SI]^x}|~Q�rSUTg]^ZM]nVYXC�=��OdX=Z�TWSkT��=Ou|~]n[�QMSdvAX�VY\=Z�SWpf|LVYZ�VYX=Z�inSUZ�|=Q:]yX=Tg]n|~OdinSUZ�TgOuQ�OdTW[lrSgQ�]^Z�[M]^j�\�SUZ_=S�i^O�x�rSg[M��Vf_�S�_�SUZ�x�\=in[M]^|~i^]^TgOu[�SU\�Q�ZG_�S�N�OutdQ:OdX�tdSdv�ZM\�Q�i^Odj�\�SUi^inS�Z�S�c�OdZ�SUXz[�inSUZ�_�SU\fp�O�eM\=Z�[�SUx}SUXl[MZTWVYXl[�Q:Od]^Xl[MZRrSg[M\=_=]�rSUZg�C �VY\=Z�|~Q�rSUZ�SUXz[�VYX~Z�SUXl[�QMSIOd\�[�QMSUZ?inSUZ�_~]¢¡�rSgQMSUXl[�SUZ?Vd|=[M]nVYX=Z�SUXzof]^ZMOutJrSgSUZ�|LVY\�Q�Q�rSUOdi^]^Z�SgQTWSUZ�O�eM\=Z�[�SUx}SUXl[MZki^VdQ:ZMj�\�S}|~i^\=Z:]nSU\�Q:Z�]n[�rSgQ:Ou[M]nVYX~ZkZ�VYXl[kX�rSUTWSUZ:ZMOd]nQMSUZg�wNPO�Z�SUTWVYX=_�S�|~OuQM[M]nSm_=SmTWS�T��=Ou|~]n[�QMS|LVdQM[�S�ZM\�Q£inSUZ�O�eM\=Z�[�SUx}SUXl[MZ£Tg]^X�rSUxGOu[M]yjl\�SUZ�TWVYXl[�Q:Od]^Xl[MZ£_srSgodSUinVd|=|,rSUZR_~OdX=Z�inS�TgOd_=QMS�_�S�N�¤�¥,c{�� �VY\=ZO�odVYX=Z�_srSgodSUinVd|=|,rSI\=XRO�eM\=Z�[�SUx}SUXl[�Tg]yXsrSUxGOu[M]^j�\�SkTWVYXl[�Q:Od]^Xl[�ZM\=Q�inSh|~OuQ�Odx��Sg[�QMS�_{a�]^x}|~OdTW[�|~OuQ�Q:Ou|=|LVdQM[k�O\~X�odSgQM[�SWpAvP[MOdX=_=]^Z�j�\�SGinSUZ�|~�l��Z:]^Tg]nSUX=Z�_�S}i�a�\=X~]nodSgQ:ZM]n[�rS}_�S}¦�]^VR_�SG§YOdX�SU]nQ:V�¨ª©?«w¦�§�¬?]^x}|~i^]yjl\�rSUZ?_=OdX=Zi�abSWp�|,rSgQ:]^SUX=TWSmNP¤8¥�c�VYXl[h_srSgodSUinVd|=|,rS�\=X�O�e�\~Z�[�SUx}SUXl[ETg]^X�rSUxGOu[M]^j�\�SG_�S}odSgQ:[�SWp�TWVYXl[�Q:Od]^Xl[EZM\=Qhi^O�xGOdZMZ�S_=SEi^OI|~OuQM[M]yTg\=inShx£�SgQMSd�A �VY\=Z�SWp�|�i^]^j�\�SgQMVYX=Z,_Ca�OucLVdQ:_Rj�\�SUi^i^SUZ�Z�VYXz[�inSUZ�j�\=OdXl[M]n[lrSUZ�QMSUTWVYX~Z�[�Q:\=]n[�SUZ|~OuQ�TWSUZO�eM\=Z�[�SUxGSUXz[MZgv�Sg[Gjl\�SUiyinSUZ}TWVYXz[�Q�Od]^Xz[�SUZ�Z�VYXl[G\�[M]^i^]^Z�rSgSUZU�w �VY\=Z}|~Q�rSUZ�SUXz[�SgQ:VYX=Z}SUX=ZM\~]n[�S£i�a�rSg[M\=_�S�j�\�S£X�VY\=ZO�odVYX=Z�Q�rSUOdi^]^Z�rSgSE|LVY\�Q�rSgouOdi^\�SgQ�i^SU\�Q:Z,|LSgQM®¯VdQ:xGOdX=TWSUZg�
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Æ VY]nSUXl[?X�Vdc~Z�SgQMouOuc~inSUZ}¨¯ÇfÈgÉnÊnÊnÊnÉbÇdË~¬�vA_�rSUTWQ�]noÌOdXl[8\=X�|=QMVfTWSUZMZM\=Z�|~�l��ZM]yjl\�Sd���?OdX~Z?TWSgQ:[MOd]^X=Z�TgOdZgvCTWSUZ?oÌOÌÍQ�]^Ouc~inSUZ�Z�VYXl[kQMSUiy]�rSgSUZISUXz[�QMS�SUi^i^SUZg��ÎwOuQ}SWpfSUx}|~inSdvwinSUZkoÌOuQ:]yOuc~inSUZ�_srSUTWQ:]nouOdXz[}inSUZ�|~OuQM[M]yTg\=inSUZ�]^ZMZM\�SUZ�_Ca�\=X=Sx£ÏSUxGS�_�rSUZ:]^Xz[�rSgtdQ:Ou[M]^VYX�ZMVYXz[�QMSUi^]�rSgSUZs|~OuQ,i�a�rSUjl\=Ou[M]^VYX�OdZMZ:\�Q:OdXl[sj�\�S�inSU\=Q�xGOdZMZ�S�]^XloÌOuQ�]^OdXz[�S£rSgtYOdinS?TWSUiyinS�_�Si^SU\�Q�|~OuQM[M]^Tg\~inS?x£�SgQ:Sd�~��OdX=ZinSUZ�TgOdZ�VC�\£_�S8[�SUi^inSUZ,QMSUiyOu[M]nVYX=Z,SWp�]^Z�[�SUXl[gv=]^iASUZ�[®¯Q�rSUjl\�SUXl[j�\CabSUi^inSUZ�X�S8Z�VY]^SUXz[|�OdZPZMOu[M]^ZM®¯Od]n[�SUZP|~OuQ�i^SUZ{ouOdinSU\�Q:Z{xGSUZM\�QfrSgSUZ,¨¯ÐfÈWÉnÊnÊnÊnÉbÐdË=¬C_=S�TWSUZPVdc�Z�SgQMouOuc~inSUZgvU_=\E®¯Od]^[P_�S�i^O|=Q�rSUTg]^ZM]nVYXh�~X=]nS�_�STWSUZ�x}SUZ:\�QMSUZg��ÑÒiPSUZ�[?TWSg|LSUX=_~OdXz[?|LVYZMZM]nc~i^S�_{abSWp�|~i^VY]n[�SgQ?i�a�]^X�®¯VdQ:xGOu[M]nVYXRZ:\�|=|~i�rSUx}SUXl[MOd]nQMSkjl\�S�TWVYX=Z�[M]n[M\=SUXz[TWSUZhQMSUi^Ou[M]nVYX=Z?|LVY\�Q?Vdc=[�SUX=]nQ8\=X�x}SU]yi^inSU\�Q�SUZ�[M]^xGOu[�SU\�Qh_=S�TWSUZ8Vdc�Z�SgQMouOuc~inSUZg�{¥?abSUZ�[hinS�QÌÏVYinSI_Ca�\=X�O�eM\=Z�[�SWÍxGSUXz[�Tg]yXsrSUxGOu[M]^j�\�ShTWVYXz[�Q�Od]^Xz[gv=j�\=]CO�eM\=Z�[�ShinSUZoÌOdinSU\=Q:Z,x}SUZM\�QfrSgSUZ�¨¯ÐfÈWÉnÊnÊnÊnÉbÐdË=¬s|LVY\�Qj�\CabSUi^inSUZ,ZMOu[M]^ZM®¯OdZMZMSUXz[i^SUZ�rSUjl\~Ou[M]nVYX=Z_�ShTWVYXl[�Q:Od]^Xl[�SUZg�
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Î�VY\=QVdc=[�SUX=]nQ�\=X=S�xGSU]^i^inSU\�Q:S�SUZ�[M]^xmOu[M]nVYX£_�SUZ,tdQ:OdX=_=SU\�Q:Z�QMSUTWVYX=Z�[�Q�\=]n[�SUZgv�i^OIx"rSg[M��Vf_�Sh_�SUZ�x�\=in[M]n|�i^]¢ÍTgOu[�SU\=Q:Z�_�ShN�OutdQ:OdX�tdS0/214365�|=QMVd|LVYZ�S8_�Shxm]^X=]^xG]yZ�SgQ�i^S87�98ZM\=]^oÌOdXl[;:

7 9=< 7 9>@?BA�C 7 9D�E Ë AGF < ¨BHI Ð H HI Çh¬�JLKNM�OHI Ð ¨BHI Ð H HI Çk¬ CQP HI2R J Ê HI S ¨BHI Çk¬ ¨�T��VU�¬
V{�\ HI S Sg[ HI R TWVYXz[M]nSUX~X�SUXz[�QMSUZ�|LSUTW[M]nodSUxGSUXz[�inSUZ´rSUj�\=Ou[M]nVYX=Z�_�S�TWVYXz[�Q:Od]yXz[�S�Sg[�inSUZ�x�\=in[M]n|~iy]^TgOu[�SU\�Q:Z}_�SN�OutdQ:OdX�tdSYvASg[�V{�\WK HI Ð SUZ�[�i^O�xGOu[�Q:]^TWS�_�SkTWV�oÌOuQ:]yOdX=TWS�_=Ski^O�x}SUZM\�QMSk_�S HI Ð��LN{Sk[�SgQ:x}SX7 9D�E Ë A�F ]yX=Tg]n[�SEi^OZMVYi^\�[M]nVYX0�O�Z:Ou[M]^Z�®ªOd]nQMS�i^SUZkTWVYXl[�Q:Od]^Xl[�SUZgvw[MOdX=_=]^ZX7 9>Y?#A SUxG|CÏSUT:��S£i^O�Z�VYi^\�[M]^VYXq_�S�Zga�rSUinVY]ntYX�SgQ}_�SUZ�ouOdinSU\�Q:Z]yX=]n[M]^OdinSUxGSUXz[�x}SUZM\=Q�rSgSUZ[�QMVd|R®¯VdQM[�SUx}SUXl[SUX�QMSgtYOuQ:_R_�Shi�abSgQMQMSU\�Q�|=QfrSU_~]n[�SEZM\�QTWSUZ�x}SUZM\�Q:SUZg�
ZL[]\^[G_ `ba4c�d�egf,hif,j�elkmc�jonqp�rsc$t@toa4uwvmdGhic$e4d�uxjypGdGj0zf{c�d�a4f

Î�VY\=QsxG]^X~]^xG]^Z�SgQ�v�]^if®ªOd\�[�[�QMVY\=odSgQsinSUZwouOdinSU\�Q:Z�_�SUZ�odSUTW[�SU\�Q:Z HI Ç0Sg[ HI R jl\~]�OdX=Xl\~inSUXz[�iyO8_srSgQ:]no�rSgS?_=\|7 9|�OuQQ:Ou|=|LVdQM[E�OGTWSUZ�odSUTW[�SU\�Q:Zg�C¥�SUi^OIQMSgof]nSUXl[k�O}Q�rSUZ�VY\=_�Q:ShinShZ��fZ�[W�SUx}Sk_CaÒrSUj�\=Ou[M]nVYX=Z�xGOu[�Q:]^Tg]^SUi^inSUZ�ZM\=]^oÌOdXl[;:
K M�OHI Ð ¨ HI Ç H HI ÐE¬ C~} J HI Ç HI R <��

HI S ¨ HI ÇE¬ <��
O�odSUTkiyO}xGOu[�Q:]^TWSh_�ShTWVYXl[�Q:Od]^Xl[�So:

¨ } HI Ç ¬B� � <�� HI S �� HI Ç � ¨BHI Çk¬�ÊNPS�ZM��Z�[g�SUx}SRTg]nÍ _�SUZMZM\=Z�Od_=x}Sg[I\=X�S�Z�VYi^\=[M]nVYXqSWp�OdTW[�SRZM]�inSUZ`rSUjl\=Ou[M]^VYX=ZI_�S�TWVYXl[�Q:Od]^Xl[�SUZ}Z�VYXl[}i^]^X�rSUOd]nQMSUZU�¥,Sg[�[�SmZ�VYi^\�[M]^VYX�SUZ�[hZM]^x}|�inS£�O�x}Sg[�[�QMSGSUX�|~iyOdTWS}Sg[h|LSgQ:x}Sg[8_�SG_�rSg[�SgQ:xG]yX�SgQEinSGxG]yX=]^x�\=x�_~\N7�9IOu|=QU�SUZ\~X�[�SUx}|�Z?_=SkTgOdi^Tg\=iJTWVY\�QM[g�LÎJVY\�Q�c�rSUXsrSg�~Tg]nSgQh_�S�TWSUZ8OUouOdXz[MOutdSUZEx�ÏSUx}S}_=OdX=Z?inSUZ�TgOdZ�V{�\�inSUZ£rSUjl\~Ou[M]nVYX=Z_=ShTWVYXz[�Q:Od]yXz[�SUZ?Z�VYXl[�X�VYXRi^]yXsrSUOd]nQMSUZgvfVYXRZM\=c~Z�[M]n[M\�Sm�OGTWSUZ�_�SgQ:X=]��SgQ:SUZinSU\�QOu|=|~QMVUp�]^xGOu[M]nVYX£iy]^XsrSUOd]nQMSL:
S$� ¨BHI Çk¬ < S$� ¨BHIÇ4�d¬ C���� � S$� ¨BHI Çk¬�� � Ç � Êy¨¯Ç H Ç4��¬ �

V{�\ HI Ç � v~SUZM[�inSh|LVY]^Xl[_�SEi�abSUZ�|~OdTWSk_=SUZ|~OuQ:Odx£�Sg[�Q:SUZ?O�eM\=Z�[�rSUZ�Od\�[�VY\�Q?_=\=j�\�SUiLVYX�|=Q:Ou[M]^j�\�ShTWSg[�[�SIOu|=|=QMV�pf]¢ÍxmOu[M]nVYXRi^]^X�rSUOd]^QMShOd\£|=QMSUxm]nSgQ�VdQ:_�QMSd�=NPSEZ��fZ�[W�SUx}SE_CaÒrSUj�\=Ou[M]nVYX=Z�xGOu[�Q:]^Tg]^SUi^inSUZE�O}QfrSUZ�VY\~_�QMSh_�Sgof]nSUXl[OdinVdQ:Z�:
K M�OHI Ð ¨ HI Ç H HI ÐE¬ CQ} J HIÇ � HI R < HI
�
HI S ¨ HIÇ � ¬ C~} HI Ç � ¨ HI Ç H HIÇ � ¬ < HI��

ÎJVY\�Q�ZM]^xG|~i^]n�=SgQIinSUZ�X�Vd[MOu[M]nVYX=Zgv�X�VY\=Z rSUTWQ�]nodVYX=Z } HIÇ � Od\/i^]nSU\´_�S ¨ } HI Ç ¬�� HIÇ � �sN�O`|=Q:SUxG]ª�SgQMS
rSUj�\=Ou[M]nVYX|LSgQ:xGSg[_Ca�rSUTWQ:]nQMSm: HI Ç < HI Ð H K HI Ð } J HI Ç � HI R ¨�T����Y¬
j�\�SEX=VY\=Z�ZM\=c~Z�[M]n[M\�VYX~Z�_=OdX=Zi^OmZ�SUTWVYX=_�S�rSUj�\=Ou[M]nVYX�_�SExmOdX=]ª�SgQMS��OmVdc=[�SUX=]nQ�iyOGZ�VYi^\�[M]^VYX£|LVY\�QinSUZ�x�\=in[M]nÍ|�i^]^TgOu[�SU\�Q:Z�_=ShNPOutdQ:OdX�tdS

HI R <�� } HI Ç � K HI Ð } J HI Ç4�4� M�O � HI S ¨ H IÇ4��¬ C~} HIÇ � ¨BHI Ð H HI Ç4�u¬ � Ê
 �VY\=Z,ZM\�c�Z�[M]n[M\�VYX=Z��OkX=VY\�odSUOd\�TWSg[�[�S?SWpf|=QMSUZ:ZM]nVYX�_=OdX=Z�i�a�rSUjl\=Ou[M]^VYX0T����E|LVY\�Q,OucAVY\=[M]nQ��O�i�abSWpf|=QMSUZMZM]^VYXm_�SUZ|�OuQ:Odx��Sg[�QMSUZ?O�e�\=ZM[lrSUZx:

HI Ç < HI Ð H K HI Ð } J HI Ç � � } HI Ç4� K HI Ð } J HI Ç � � M�O � HI S ¨ H IÇ � ¬ CQ} HIÇ4� ¨ HI Ð H HI Ç � ¬ �
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 �VY\=ZGTgOdiyTg\=inVYX=Z}i^O�xmOu[�Q:]^TWSR_�SRTWV�oÌOuQ:]yOdX=TWS�_�SUZ}|�OuQ:Odx��Sg[�QMSUZmO�eM\=Z�[�rSUZ��O�|~OuQM[M]nQG_�SRTWSg[�[�S�SWp�|~QMSUZMZM]nVYX{�HI Ç%rSg[MOdXz[�\=X�S}®¯VYX=TW[M]nVYX`_�S HI Ð}v{X�VY\=Z8|~OuQ:[�VYX=Zh_�S HI Ç < HI  ¨ HI Ðh¬�vP|AVY\=Q8SW¡ASUTW[M\�SgQ�\=X�S}|=Q:Vd|~OutYOu[M]nVYX`_�Si�abSgQMQMSU\�QOd\£|~QMSUxG]nSgQ�VdQ:_=QMSL: K HI Ç <�� K HI Ð � J�sXRTWVYxGx}SUX��TgOdXz[�|~OuQ�inShTgOdi^Tg\~iC_=\R§YOdTWVdc~]^SUX �W< � HI  ¨ HI ÐE¬{� � HI ÐQ:

� � � < ��� � � ��� � <�� � � H ��� � K HI Ð } J HI Ç � � } HI Ç � K HI Ð } J HI Ç � � M�O } HI Ç ���
� �
� ¨ HI Ð H HI Ç � ¬ � � � HI Ð �

� � � <�� � � H � K HI Ð } J HIÇ � � } HIÇ4� K HI Ð } J HIÇ � � M�O } HIÇ4���
� �

� <�� H K HI Ð } J HI Ç4� � } HI Ç � K HI Ð } J HI Ç4��� M�O } HI Ç �
 �VY\=Z�SUXR_srSU_=\=]^ZMVYX=Z;: � J <�� H } J HI Ç4� � } HI Ç � K HI Ð } J HI Ç4�4� M�O } HI Ç � K HI Ð��[�~X=Odi^SUx}SUXz[gv=X=VY\=Z�Vdc=[�SUX�VYX~Z�:

K HI Ç < K HI Ð H K HI Ð } J HI Ç � � } HI Ç � K HI Ð } J HI Ç � � M�O } HI Ç � K HI Ð
 �VY\=Z�ZM\�|=|LVYZ�VYX=Z�_~OdX=ZTWSg[�[�SI_srSUx}VYX=Z�[�Q:Ou[M]^VYX�j�\�S HI Ç � Sg[�|~OuQ�Z:\=]n[�S HI S ¨ H IÇ � ¬�Sg[ } HI Ç � Z�VYXl[�]^X~_srSg|ASUX~_=OdXz[MZ_=S HI ÐI�Î�VY\=Q�j�\�S�TWSg[�[�S�Ou|=|=QMVfT:�=SRc~OdZ�rSgS�ZM\�Qmi^Oqi^]^X�rSUOuQ:]^Z:Ou[M]nVYX _�SUZ rSUj�\=Ou[M]nVYX~Z�_�S�TWVYXz[�Q:Od]yXz[�SUZ�Z�VY]n[G|LSgQ�Í®¯VdQ:xGOdXl[�Sdvs]yi,®¯Od\�[�jl\�SRTWSUZ´rSUjl\~Ou[M]nVYX=ZmZMVY]nSUXz[�ZM\ �mZMOdxmx}SUXz[}|~QMV�T���SUZG_Ca�\~X�S£® VdQ�x}SRi^]^X�rSUOd]nQ:SR_=OdX=ZGi^O! VYX=S}SUXz[�VY\�Q�OdXz[ HI Ç � vCinSI|LVY]^Xl[?_=SIiy]^XsrSUOuQ:]^ZMOu[M]^VYXC�ANPVdQ:ZMj�\Ca�]^iJXCab��O�|~OdZ8_{a�]^X=_=]^TgOu[M]^VYX�O�|=Q:]^VdQ:]�_{a�\=X�S�oÌOÌÍi^SU\�QhOd_srSUjl\~Ou[�Sm|LVY\�Q HI Ç � v{]^iwSUZ�[8®¯QfrSUj�\�SUXz[k_CabSW¡ASUTW[M\=SgQki^O£i^]yXsrSUOuQ:]^ZMOu[M]nVYX�Od\�[�VY\=QE_�SUZ8ouOdinSU\�Q:Z8xGSUZM\�QfrSgSUZ�:HI Ç � < HI ÐI�N{SUZ|�OuQ:Odx��Sg[�QMSUZQfrSUZ:\=in[MOdXl[MZ�_�SEi�a�O�e�\=ZM[�SUx}SUXz[�Sg[�inSU\�QxGOu[�Q:]yTWSE_�ShTWV�ouOuQ:]^OdX~TWSkZgabSWpf|=Q:]^xGSUXz[OdinVdQ�Z;:

HI Ç < HI Ð H K HI Ð } J HI Ð � } HI Ð K HI Ð } J HI Ð � M�O HI S ¨ HI Ðh¬ ¨�T��#"Y¬
K HI Ç < K HI Ð H K HI Ð } J HI Ð � } HI Ð K HI Ð } J HI Ð|� M�O } HI Ð K HI Ð ¨�T��%$l¬

¥,Sg[�[�SkZ�VYi^\=[M]nVYX�X�Sh_srSg|LSUX=_£|~OdZ_=SUZ�xk\=i^[M]n|~i^]^TgOu[�SU\=Q:Z,_�ShNPOutdQ:OdX=tdSd�~N��O}SUX~TWVdQMSdv~X�VY\=Z�O�odVYX=Z�TWVYX~ZM]^_�rSgQfrS
} HI Ð ]^X~_srSg|ASUX~_=OdXz[�_�S HI Ð}�&��XÁSW¡ASg[gv8TWS [�SgQ:x}S´_�rSg|LSUX=_ \=X=]yjl\�SUxGSUXz[�_�SUZ�_srSgQ:]no�rSgSUZ�|�OuQM[M]nSUi^inSUZ�_�SUZrSUj�\=Ou[M]nVYX~Zm_�SRTWVYXl[�Q:Od]^Xl[�SUZg�s�?VYX=T } HI Ð _�rSg|LSUX=_�Q:O�SUZ:Z�SUXz[M]^SUi^inSUx}SUXl[G_�SUZ('±|LSUXl[�SUZ	)`_�S�TWSUZ"rSUjl\~Ou[M]nVYX=Zg�¥,SUZ�_�SgQ:X=]��SgQMSUZ�ZMVYXz[�]^X=_�rSg|LSUX=_~OdXz[�SUZ,_�S HI ÐÁ|~OuQ_�rSg�~X~]n[M]nVYXCv�ZM]CinSUZGrSUjl\=Ou[M]^VYX=Z_�S8TWVYXl[�Q:Od]^Xl[�SUZZ�VYXl[�SW¡LSUT�Í[M]^odSUx}SUXz[�|=QMVfT:��SUZ�_�Shi^O}i^]^X�rSUOuQ�]n[lrSEOd\�[�VY\�Q�_=S HI Ð}�ÑÒiPSUZ�[�®¯Q�rSUjl\=SUXz[?jl\�SkinSUZ£rSUj�\=Ou[M]nVYX=Z�_�SkTWVYXl[�Q:Od]^Xl[�SUZ?X�VYX�i^]yXsrSUOuQ:]^Z�rSgSUZ?X�SEZ�VY]nSUXl[�|�OdZ�X�\=i^inSUZ,SUX HI Ç}v~inS|LVY]^Xl[PQfrSUZ:\=in[MOdXl[w_=S�i^O?xG]^X~]^xG]^ZMOu[M]^VYXC�gN{SUZwTWVYXz[�Q�Od]^Xz[�SUZ�QMSUjl\~]^Z�SUZPOd\I_�rSg|~OuQ:[wX=S�Z�VYXl[�OdinVdQ:Z�|~OdZwZMOu[M]^Z�®ªOd]n[�SUZ|�OuQJinS�QfrSUZM\=i^[MOu[J_�S,i�a�O�eM\=Z�[�SUx}SUXl[g�Y¥�Ss[��l|LS,_�S�|~QMVdc~i��SUx}S,ZM\�QMof]nSUXl[{|~OuQJSWp�SUxG|~inS,jl\=OdX~_Ei�a�Ou|=|~QMVUp�]^xGOu[M]nVYXiy]^XsrSUOd]nQMS_�SUZ}rSUjl\~Ou[M]nVYX=Z�_=S�TWVYXz[�Q�Od]^Xz[�SUZ�X�SQ:Sg|=QMVf_=\=]n[J|~OdZ�O�odSUT�OdZ:Z�S ! _�S�|=Q�rSUTg]^ZM]nVYXminSU\�Q�TWVYx}|LVdQM[�SUxGSUXz[SUXl[�QMS HI Ç4�GSg[ HI ÇI�CN�a�OdxG|~inSU\�Q8_=\�|=QMVdc�iª�SUx}SISUZ�[8_�VYX=TIi^]�rS��O�i^O�oÌOdinSU\=Q�_~\ HI Ç4�YvCSg[�|~iy\=Z�|�OuQM[M]^Tg\=i^]��SgQ:SUx}SUXz[�O£iyOm®¯VdQ:x}S}_�SUZ�rSUj�\=Ou[M]nVYX=Z8_�S}TWVYXl[�Q:Od]^Xl[�SUZ8SUXl[�QMS HIÇ � Sg[ HI ÇI�{Î�VY\=Q?Vdc~[�SUX=]nQ8xGOdintdQfrSGTWSUZ�|=Q:Vdc~iª�SUx}SUZ8_�SUZ|�OuQ:Odx��Sg[�QMSUZhO�eM\=Z�[�rSUZhZMOu[M]yZ�®¯Od]yZMOdXz[�inSUZ�TWVYXl[�Q:Od]^Xl[�SUZgvCX�VY\=Z?|LVY\�odVYX=Z?|=QMVfT~rSU_�SgQ8|~OuQ�]n[lrSgQ:Ou[M]nVYX=Zg�{N�Om®ªO*�TWVYX_=Shx}SUX�SgQ�inSUZ�]n[lrSgQ:Ou[M]nVYX=Z�SUZ�[�i�abVdcfe�Sg[_�SEiyOI|=QMVfT:�=Od]^X=S�ZMSUTW[M]nVYXC�
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ZL[]\^[]\ `ba4c�d�egf,hif,j�e c��xf�� d�eYzf{a�cwe4dGuxjon

ÑÒidSWp�]^Z�[�S�O|=Q:]nVdQ:]Ì|~iy\=ZM]nSU\�Q�Z~®ªO*�TWVYX=Z{_Ca�]^[lrSgQ:SgQU���?\�[�QMSUx}SUXl[P_=]n[gvU]yiuSWpf]^ZM[�S�|~i^\=ZM]^SU\�Q:Z�®¯O*�TWVYX=Z�_Ca�]^X=TWVdQ:|AVdQ:SgQ_~OdX=Z�\=X�S�X�VY\�odSUi^inS�QfrSUOdi^]^Z:Ou[M]nVYX0_�S�i�a�O�eM\=Z�[�SUx}SUXl[£TWVYXz[�Q:Od]yXz[£inSUZ£]^X=® VdQ:xmOu[M]nVYX=Z�]^ZMZM\�SUZ�_�S�[�SUXl[MOu[M]nodSUZ|~Q�rSUT~rSU_=SUXz[�SUZg�C �VY\=ZO�odVYX=Z[�SUZ�[�rS�|~i^\=Z:]nSU\�Q:Zs|=QMVfT~rSU_srSUZ�]n[�rSgQ:Ou[M]^®¯Zg�
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Apres ajustement contraint sur la masse
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 Avant ajustement cinematique contraint
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 Resolutions apres ajustement geometrique sans contrainte
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Resolution pour des evenements ou les parametres ajustes sont bien reconstruits
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 Z(J/Ψ)reconstruit - Z(J/Ψ)vrai                                     [ mm  ]
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 Resolutions apres ajustement contraint sur la masse
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 X(mu)reconstruit   - X(mu)vrai   [ mm  ]
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 Y(mu)reconstruit en   - Y(mu)vrai   [ mm  ]
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 Px/Pz(mu)reconstruit   - Px/Pz(mu)vrai  .
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 Py/Pz(mu)reconstruit   - Py/Pz(mu)vrai  .
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Evenements ou le vertex non contraint est bien reconstruit
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Evenements ou le vertex non contraint est mal reconstruit
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 Z(J/Ψ)reconstruit - Z(J/Ψ)vrai                                     [ mm  ]

0

5

10

15

20

25

-5 -4 -3 -2 -1 0 1 2 3 4 5

Mean
RMS
UDFLW
OVFLW
ALLCHAN

-0.1515
  1.046
  0.000
  0.000
  337.0

 Z(J/Ψ)reconstruit - Z(J/Ψ)vrai                                     [ mm  ]

132�4653798;: �Z< �%R�h g >A@BECEDMF(H0J�K�DGL Y "� � ���Q�{� {} #%�
���� ' Y ( "!*#

���� D!s�J]B�LXH.B lPRGO F�p R�j�H9C�J]B�k\BEL.JiC�RML0CNT$DML.J�O�RMK�L.J]B�r3lPDGH9O
F R � O�RWT)J�K�DML V�p @BE[ @BEL&B�k?B�L.J�CiCERGJ�K`C � RMK`CERML J � Y "� � ���\�{�  }I#+�

���� ' Y ( "!$#
 ��� ��� - ��� 5 k u �%sth �m[#DMF(H0J�K�DGL 	)H0RGL V DGL R�l �

l&FIK0	�H.B F�p Rtj�H9C�J]B�k?B�L.J=T$DML.J�O�RMK�L.J�u

79?4@3F"B$TQ<Z@3F"8�K*?4@�F~MkX8CFSX8CB$<Z?QBSX8IKxJLT\BxE0`aT��*;AK"F"8IH�8I@3F>7C<Z@kX8IHGT\F*<b:3;D8�MD8�OQ8CB*F"89�G79?4@3F"B$TQ<Z@3FxK*;DB>EbT HGTQK*K"8 8�h `�X8I7CT\B*F
F�¢3J)8kMD8IK M=<ZK"F"B$< dL;DF*< ?4@AK�J=TQK*K*8~MD8 7G7 5 H ]T : 	 � 5 H 8�h `aTQHYX8IEb< ?QB$T\F*< ?4@¡MD8IKiBPX8IK*?4EZ;DF*< ?4@AK K*;DB�E 8IKiJ=T\B[TQHW]8CF"B*8IK
T��*;AK"FSX8IK�8I@ YwvPx����z x�{� �#a|{} ��� UAj4;DB$8IK 798;: 	 8CF 798;: - � @f`�8IK"F�J=TQK�K*;0/gK$TQ@�F"8�J)?4;DB�TQH�X8IEZ< ?QB*8CB�EZT6B*8I79?4@AK*F"B$;A79F*< ?4@
M=;cOQ8CB*F"89� 8

£ T\B>TQ<bEZE 8I;DB$K R EZT�UAj4;DB*8 798;: � H�?4@3F"B*8�:S;D8kM=TQ@AKqE 8k7CTQK~Mf`�X8CO>X8I@D8IH�8I@3F*K>B$8I79?4@AK"F"B$;A<ZF*K�<b@A< F*<ZTQE 8IHG8I@�F�TIOQ8I7
J)8I;GMA8�JABPX8I7C<ZK*<Z?4@ R E0`aT��*;AK"F"8IH�8I@3F~79?4@3F"B$TQ<Z@3F~K*;DB~EbTVHGTQK*K"8�T\JAJ)?QB*F"8�;A@D8�TQHYX8IEZ<Z?QB$T\F*< ?4@ 8�h T UAj4;DB$8 798;: � T �
HG?4@�F"B*8N8I@W8.-�8CF�EZT�MA<ZK"F"B$<Zd=;DF*< ?4@tMD8 Y "� � ���Q�{� {} #%�

���� ' Y ( "!*#
���� ?QdAF"8I@S;D8VJ=T\B�E0`aT��*;AK"F"8IHG8I@�F�j�X8C?4HYX8CF"B$<b:3;D8¡K*TQ@AK

79?4@3F"B$TQ<Z@3F"8 R J)?4;DB>EZT�� B$TQ79F*< ?4@GMi`�X8CO>X8I@D8IH�8I@3F*KxK$T\F*<ZK"��TQ<ZK*TQ@3F � Y "� � ���Q���  }I#+�
���� ' Y ( �!$#

���� ��� - ��� 5 H 84h T�UAj4;DB*8�d �
HG?4@�F"B*8 EZT�E�X8CjD]8CB*8NTQHYX8IEb< ?QB$T\F*< ?4@W?QdAF"8I@S;D8�8I@c;DF*<ZEb<ZK*TQ@3FxE0`aT��*;AK"F"8IH�8I@3F�7C<Z@kX8IHGT\F*<Z:S;D8 MD8�OQ8CB*F"89�c79?4@�F"B$TQ<b@�F
K$;DB�EZT�HGTQK$K"8 8

V ?4;AK679?4@A7CEZ;D?4@=K :3;D8GE�`aT��";AK*F"8IH�8I@�F67C<Z@xX8IHGT\F*<Z:S;D8GMD8�OQ8CB*F"89� 79?4@3F"B$TQ<Z@3FNK*;ABVEZTcHGTQK*K"8GTQHYX8IEb< ?QB*8gEZT
J=BSX8I7C<ZK*< ?4@�MA8NEZT�B*8I79?4@=K"F"B$;A79F*< ?4@_MD8IK�O\T\B$<ZT\d=EZ8IK�T��";=K"F3X8C8IK�8I@ YkvPx���{z x��� �#~|{} � 8 M_TQ<ZK�798CF"F"8�TQH�X8IEZ< ?QB$T\F*<Z?4@�8IK"F
F"B$?QJ ��TQ< d=E 8 R J)?4;DB�?QdAF"8I@A<ZBG;A@D8�H�8I<ZEbE 8I;DB*8WJABPX8I7C<ZK$< ?4@ K*;DBgEbT J�?4K$< F*< ?4@ MA; OQ8CB*F"89��MD8_MxX8IK*<Z@3F3X8CjQB[T\F*< ?4@ 8� 8CF"F"8tMA< /t7C;AE F3X8�8IK"FNMA;A8_]T�EZT�EZ<bHG< F*T\F*< ?4@ MD8gEbTcH�X8CFHSD?SMA8gB*8I79?4@AK*F"B$;A<ZK*TQ@3FVEZTWJ)?4K*< F*<Z?4@ MA; OQ8CB*F"89� J=T\B



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

89�PF"B$T\J)?4EZT\F*< ?4@W8I@�EZ< j4@D8�MDB*?4< F"8VMA8IK�O&T\B$<bT\d=E 8IK�T��";=K"F3X8C8IK 8Lh 8 Uiu Z 8IK*F�MxX8�� ]T�B$8I79?4@AK"F"B$;A<ZF�T OQ8I7N;A@A8�d)?4@A@A8
J=BSX8I7C<ZK*< ?4@cJLT\B�E0`aT��*;AK"F"8IH�8I@3F�@D?4@�79?4@3F"B$TQ<Z@3F 8=£ 8I;DF��H\8CF"B*8�E0`�8IK"F��{<ZEvMxX8�� ]T�F"B$?QJ�J)?4;DB�J)?4;DOQ?4< B�\8CF"B*8¡TQH�X8IEZ< ?QBPX8
8I@=79?QB*8 8yQ @-8.-�8CF R MATQ@=KxE 8�7CTQK�MD8�MxX8IK*<Z@3F3X8CjQB$T\F*< ?4@AK�H�?4<b@AK~dL< 8I@gB$8I79?4@AK"F"B$;A<ZF"8IKxTQ;WMkX8CJ=T\B*F R E0`aT��*;AK"F"8IHG8I@�F
J)8CB$HG8CFVMD8IK TQH�X8IEZ< ?QB$T\F*<Z?4@AK 8i� TQ@AKVE0`�X8CF*;AMA8GMA; 7CTQ@ATQE c ef � U Y[Z � e � JABSX8IK"8I@3F3X8C8WMATQ@AK � �Q��� R ;A@D8�J=T\B*F*< 8
MA8IK X8CO>X8I@A8IH�8I@�F*K�K*?4@�F6B*8I79?4@AK"F"B$;=< F*KV8I@ �p?QB$HgTQ@�F¡E 8 � e � ]T�J=T\B*F*< BNMi`a;A@D8GF"B$TQ798WE ?4@Dj4;A8G8CF6Mf`a;=@D8GF"B$TQ798
 / / 8�h `a<ZHGJ=;AEZK*<Z?4@-MA8IK�F"B$TQ798IK  / / X8CF*TQ@3F�8I@_H�?�¢Q8I@A@D8¡J=EZ;AK�� TQ< dLE 8 R EZTGB$8I79?4@AK"F"B$;A79F*<Z?4@�MD8IK � e � J=;A<bK
MA8IK c ef 8IK"F�H�?4<Z@AK6JABPX8I7C<ZK"8c:S;D8WE ?QB$K*:S;D8W:3;D8 � F"B$TQ798IK�E ?4@Dj4;A8IK¡K*?4@�F�;DF*<ZEb<ZK3X8C8IK 8 h T BSX8IK"?4EZ;DF*< ?4@ K*;AB¡EZT
79?S?QB$MD?4@=@xX8C8 Y MA; OQ8CB*F"89� 8IK"F¡MD8 	 - ��� 7 - 5 H J)?4;DBNE 8 � e � R 8CF¡MA8 : 	 - � :)7 5 H
J)?4;DB¡E 8 c=ef 8qQ @�T\J �
JLEZ<Z:S;ATQ@�FkE0`aT��*;AK"F"8IH�8I@3F�79?4@�F"B$TQ<b@�F�K*;ABkEZT�HGTQK$K"8�J�?4;ABxB*8I79?4@=K"F"B$;A< B$8�E 8 � e � R 798IK�BSX8IK"?4EZ;DF*< ?4@=KkMA8COS< 8I@=@D8I@�F
B$8IK"J)8I79F*< OQ8IH�8I@3F 	 ��	 � 	 - 5 H 8CF�MA8 :I� � � :I� 5 H 8=� 8VJ=EZ;AK R EZT�BSX8IK"?4EZ;DF*<Z?4@�K*;DB�EZT�HGTQK*K"86<Z@�O\T\B$<ZTQ@3F"8NMA;
HYX8IK*?4@ c=ef J=TQK*K"8VMA8 	�� � �98 ��� 8��Y � � ]T :)798 - � :M8 - � 8��Y � � 8

��� � � ?)' *,C-� �2+H?:' �
V ?4;AK�TIOQ?4@AK�MkX8COQ8IE ?QJAJ�X8�MATQ@AK�E 8V7CTQMDB*8NMA8 h�� � d�;A@W?4;AF*<ZEfBPX8ITQEZ<ZK$TQ@�F�;=@�T��";=K"F"8IH�8I@3F�7C<Z@kX8IHGT\F*<Z:S;D8

79?4@3F"B$TQ<Z@3F�K$;DB�E 8NJ=T\B$TQHc]8CF"B*8¡Mf`a<ZH�J=TQ79F�Mf`a;A@�HYX8IK"?4@ c J=T\B�B$T\JAJ)?QB*F�TQ;�OQ8CB*F"89��JAB$<bHGTQ< B*8 8yV ?4;AK�T OQ?4@AK
JLT\B$TQEZE0]8IE 8IH�8I@3F X8CF*;AM=<[X8tE 8IK J)8CB*� ?QB$HGTQ@=798IKVMf`a;A@ T��*;AK"F"8IHG8I@�FN7C<b@xX8IHGT\F*<Z:S;D8tMD8�OQ8CB$F"89� 79?4@�F"B$TQ<b@�F¡K*;DBNEZT
HgTQK*K"8 R MxX8COQ8IE ?QJAJ�X8 J=T\BWE 8IKgJ�S�¢PK*<Z7C< 8I@=KGMD8_E�` �:T=�:UX8�� 8IK-MD8I;P� T��*;AK"F"8IHG8I@�F*KWH�8CF"F"8I@3FW8I@ ?S8I;DOSB*8_EZT
HYX8CFHSA?SMD8WMD8IK�H¡;AE F*< J=Eb<Z7CT\F"8I;DB$K MD8 h T\jQB$TQ@AjQ8 R HgTQ<ZK6<bEZKVMA< -�X8CB*8I@3F¡MATQ@=K6E 8tF"B$TQ< F"8IH�8I@3F�MD8IK6<ZF3X8CB[T\F*< ?4@AK 8
V ?4;AK�TIOQ?4@AK�O>X8CB$< U�X8¡:3;A8VE 8IK�MD8I;P�WT\JAJAB*?P7-SA8IK�T\d)?4;DF*<ZK*K"8I@3F�8I@cJAB[T\F*<Z:3;A8t]T�MD8IK�BPX8IK*;AEZF*T\F*KcX8I:S;A< O\TQE 8I@�F*K 8h `aT��*;AK"F"8IH�8I@3F 7C<Z@xX8IHGT\F*<Z:S;D8�79?4@�F"B[TQ<Z@�F K*;AB�E 8¡J=T\B$TQHc]8CF"B$8GMf`a<ZH�J=TQ79F�MA; H�X8IK"?4@ c JLT\B�B[T\JAJ)?QB*F�TQ;
OQ8CB$F"89�VJAB$<ZHGTQ<ZB*8 J)8CB$HG8CFiMf`aTQH�X8IEZ< ?QB*8CB MD8nJ=EZ;AKfMi`a;A@�� TQ79F"8I;AB � EZT�BPX8IK"?4Eb;DF*< ?4@VK*;ABvEZT�J)?4K*< F*< ?4@�B*8I79?4@=K"F"B$;A< F"8
M=;tOQ8CB$F"89�WMD8 MkX8IK*<b@�FSX8CjQB$T\F*< ?4@_MA;WH�X8IK"?4@ c=ef 8�t E�8I@WO&T�MD8 H]\8IH�8 J)?4;DB�K"?4@-F"8IH�JLK�MD8�OS< 8�JAB*?QJ=B*8 R MA?4@�F
EbTNH�8I<ZEbE 8I;DB*8�79?4@A@ATQ<bK*K*TQ@A798�J�8CB[H�8CF"F"B$TV;A@A8�MA<ZHg<ZH6;AF*< ?4@�MD8�E0`�8CB$B*8I;DB~K*;ABxEZTVHG8IK*;DB*8�MA8�E0`aTQK"¢PHYX8CF"B$< 8 ��£
MkX8CJ)8I@AM=TQ@�F"8NM=;WF"8IH�J=K�M=TQ@AK�798N7CTQ@ATQE 8h `�X8CF*;AMD8gMA8IK J)8CB*�p?QB[HGTQ@A798IK MD8�E0`aT��*;AK"F"8IH�8I@3FV7C<Z@kX8IHGT\F*<b:3;D8GMA8�OQ8CB*F"89� 79?4@3F"B$TQ<Z@3FNK*;ABVEZTWHGTQK*K"8G@D8
HG8CF�J=TQK�8I@ X8COP<ZMD8I@A798�MD8cjQB[TQ@AMD8cTQH�X8IEZ< ?QB$T\F*<Z?4@�MATQ@AK�EZT B$8I79?4@AK"F"B$;A79F*<Z?4@ MA; � 8CFtMA; Uiu Z <ZK*K*;AK�MD8
c=e� � U Y[Z � 8fh TtEZT\B*jQ8I;DB�@AT\F*;DB*8IEbE 8NMA; � K"8IH6d=E 8VB$8I@AMDB*8N<b@ATQMxX8I:3;=T\F"8¡E0`aT\J=J=EZ<Z7CT\F*< ?4@�Mf`a;A@D8¡79?4@�F"B$TQ<b@�F"8
K*F"B$<Z79F"8�K*;ABgEZT HGTQK*K*8�<Z@3O&T\B$<bTQ@�F"8 8>h T H�X8CFHSD?PMD8�B*8I79?4@=K"F"B$;A<ZK$TQ@�FGEZT J)?4K*<ZF*< ?4@ MA; OQ8CB*F"89��8I@�89�SF"B$T\J)?%�
EbTQ@�FkEZ<Z@kX8ITQ< B*8IHG8I@�F~EZ8IK~O\T\B$<ZT\d=EZ8IKn8.-�8I79F*<ZOQ8IH�8I@�F�H�?PMA< U�X8C8IKxJ=T\BkE0`aT��";=K"F"8IH�8I@3Fx79?4@3F"B$TQ<Z@3Fx8IK"FxJkX8I@ATQEZ<ZK$TQ@�F"8
EZ?QB$K*:S;D8�798CF"F"8NJ�?4K$< F*< ?4@-8IK"F�MxX8�� ]T�dL< 8I@ X8CO&TQEZ;kX8C8NJ=T\B�E0`aT��";=K"F"8IH�8I@3F�j X8C?4HYX8CF"B[<Z:3;A8NK*TQ@AK�79?4@3F"B$TQ<Z@3F"8 8�� 8CF"F"8
Eb<ZHG< F*T\F*< ?4@�8I@3F"B$TIOQ8�E�`aTQH�X8IEZ< ?QB$T\F*< ?4@ MA8WEbT�B*8I79?4@=K"F"B$;A79F*< ?4@ M=; U�u Z 8>h `aTQH�X8IEZ< ?QB$T\F*< ?4@ 8IK*F�J=EZ;AK6jQB$TQ@AMD8
M=TQ@AK�E 8V7CTQK�MD8VMxX8IK*<Z@3F3X8CjQB$T\F*< ?4@AK�H�?4<Z@AK�dL< 8I@WB*8I79?4@AK"F"B[;A< F"8IK 8



��� �

� �������	��
�� 

� ��� ����� �������

h 8)M�?PM)]8IE 8�K"F*TQ@AM=T\B$MGJABPX8IM=< F>:3;A8�E0`aTQK"¢PH�X8CF"B$< 8 ��£ MkX8CJ)8I@AMATQ@3F"8�M=;�F"8IH�J=K~8IK"F~EZTVH]\8IHG8�MATQ@AK~E 8�7CTQK
MA8�EZT�MxX8IK*<Z@3F3X8CjQB[T\F*< ?4@ c=ef ���L� e � 8CF~MATQ@AKn798IEb;A<PMD8�EZT�MxX8IK*<Z@3F3X8CjQB$T\F*< ?4@ c3ef � U Y[Z � e � R ]T ;A@A8�<b@A798CB*F*< F*;AMA8
FHSkX8C?QB[<Z:3;A8VJABI]8IK�O\T\B$<ZTQ@3F�MD8 7 ]T � � � 8L� 8CF"F"8¡TQK"¢SHYX8CF"B[< 8V8IK"F�J=B*?QJ)?QB*F*< ?4@A@D8IEbE 8�]TGK$<Z@ � ��� � 8� `aT\J=BC]8IK�MD8�@A?4HNdAB$8I;P�GF"B$TIO\TQ;P�gFHSkX8C?QB[<Z:3;A8IK R EZ8IKxJ=B*?S798IK$K*;AK~MA8�J"S3¢PK*<Z:S;D8�TQ; �{MD8IE�]TNMA; M�?PMf]8IE 8�K"F*TQ@ �
M=T\B$M JAB*? OQ?P:S;D8CB*?4@3FV;A@D8�H�?SM=< U=7CT\F*< ?4@ <ZH�J)?QB*F*TQ@3F"8¡MA8�E�`aTQK"¢SHYX8CF"B[< 8 ��£ MkX8CJ)8I@AMATQ@3F"8�MA; F"8IH�J=K�MATQ@AK
EZ8t7CTQ@ATQE c ef � �L� e � R 7CT\B�EZT_MxX8IK*<Z@3F3X8CjQB$T\F*< ?4@ 8IK"F�MD?4HG<Z@kX8C8tJ=T\B�MD8IKNF"?QJ)?4E ?Qj4<Z8IKN8I@�J=<Z@DjQ?4;=<Z@ d � K 8
V ?4;AKkJ)?4;DOQ?4@AKkMD?4@A7�H�8CF"F"B*8�8I@�X8COP<ZMD8I@A798�MD8�EZTN@A?4;DOQ8IEZE 8�J"S�¢PK*<Z:S;D8�8I@-79?4H�J=T\B[TQ@�F�E 8IKkTQK"¢PH�X8CF"B$< 8IK ��£
HG8IK*;DBPX8C8IK�MATQ@AK c ef ���L� e � 8CFxMATQ@AK c ef � U Y[Z � e � 8�O E0`�X8CF3X8 � ��� � R EZ8IK~89�PJkX8CB$< 8I@A798IK c T c T\B�8CF c 8IEZE 8�?4@�F
HG8IK*;DBPX8NB$8IK"J)8I79F*< OQ8IH�8I@3F�;A@ X8I7CT\B$F�MD8 : 8CF �98 7 � 8�V ?4;AK�TIOQ?4@AK�X8CF*;AMA<�X8�MATQ@AK�798CF"F"86FHSf]8IK"8�EZTGK*8I@AK*< d=<bEZ< F3X8
M=;�MxX8CF"8I79F"8I;DB h�� � dY]TGEZT�M=< -�X8CB*8I@=798V8I@�F"B$8NE 8VK*<Z@ � ��� � ��� �! H�8IK*;ABSX8NMATQ@AK�EZ8V7CTQ@ATQE c ef ���L� e � 8CF�798IEZ;A<
HG8IK*;DBPX8NMATQ@=K�E 8V7CTQ@ATQE c=efN� U Y[Z � e � 8h `aTQ@ATQE ¢PK"8�MA; 7CTQ@=TQE c ef � �L� e � T MA;Y� TQ< B$8c� TQ798�]T MA8I;P�YMA< /g7C;AE FSX8IK�HGT��"8I;DB*8IK 8 / ?4;DFGMf`aT\d)?QB$M REbTgF*TQ<ZEbE 8¡MA8IK�X8I7 SATQ@3F*<ZEZE ?4@AK�Mf`�X8CO>X8I@D8IH�8I@3F*KNMD8�dAB$;=< F�MD8¡� ?4@AM K*<ZH¡;AE[X8IK�8IK"F�F"B*?QJ � TQ< dLE 868I@ 79?4H�JLT\B$TQ<ZK"?4@
MA8tEZT�JAB*?PMA;A79F*< ?4@ TQ@=@3;D8IEbE 8GJ)?4;DB X8CO\TQEZ;D8CB¡JABPX8I7C<ZKSX8IH�8I@3F�E 8t@A?4HNdAB$8tMf`�X8CO>X8I@A8IH�8I@�F*K�MA8gdAB$;=< FNMD8t�p?4@AM
KSX8IEZ8I79F*< ?4@A@kX8IK�J=T\BGTQ@ 8�h `�X8CO\TQEZ;AT\F*<Z?4@ MD8cE0`�8CB*B*8I;DB�K*;DB�K*<b@ ��� 8IK*FGTQE ?QB$K�<ZH�JABPX8I7C<bK"8 8�V ?4;AK�T OQ?4@AK�X8CF*;AMA<�X8
MA8I;P� T\JAJAB*?P7-SA8IK6J)?4;DB¡TQH�X8IEZ< ?QB*8CB�798IK�X8CO\TQEZ;AT\F*< ?4@AK � EZT_JAB*8IHg<�]8CB*8g8IK"F�d=TQKSX8C8cK*;AB¡EZT�� TQ79F"?QB[<ZK*T\F*< ?4@ MD8IK
8 /t7CTQ7C< F3X8IKVMD8IK�79?4;DJ=;DB*8IK R EZTgK*8I79?4@AMD8�;DF*<ZEZ<ZK*8V;A@D84S3¢3J)?QFHSf]8IK"8�K*;DB�EZT�� ?QB$H�8�MA;�dAB$;A< F�MA8N� ?4@AM_M=TQ@AK�EZT
M=<ZK"F"B$< dL;DF*< ?4@-MD8VEZT�HGTQK*K*8N<Z@3O&T\B$<bTQ@�F"8VMD8IK�7CTQ@AMA<ZMAT\F*K c=ef 8h T�K"8I79?4@=MD8 MA< /t7C;AE F3X8 8IK"F�MA;D8 ]T EZT B*8I79?4@AK"F"B[;A79F*< ?4@ MkX8IEZ<b7CT\F"8 MD8 EZT 7 SATQ<Z@D8 MA8 MxX8IK*<Z@3F3X8CjQB[T\F*< ?4@
c=ef�� �L� e � R M=TQ@AKGEZTQ:S;D8IEZE 8 �W� �  � & 8CF � e � �#"  " & R :S;A<�K"8cF"B$TQMA;=< F�J=T\BG;A@D8cjQB$TQ@=MD8�<Z@A798CB*F*< �
F*;=MD8�K*;DB EZTtJ�?4K$< F*< ?4@ MA; OQ8CB*F"89� MA8�MkX8IK$<Z@�FSX8CjQB$T\F*<Z?4@ MA; c ef 8v� 8CF"F"8G<bH�JABPX8I7C<ZK*<Z?4@_BPX8IM=;A< F�E0`�8 /g7CTQ7C< FSX8gMD8
KSX8IEZ8I79F*< ?4@ MA; K*<Zj4@ATQE 8f� 8�J=EZ;AK R E0`a<ZHGJABSX8I7C<ZK*< ?4@ K*;AB�EbTWB*8I79?4@AK"F"B$;=79F*< ?4@ MA; F"8IH�J=K MA8¡OP< 8�JAB$?QJAB*8�MA; c=efTQ;Aj4H�8I@�F"8¡E0`�8CB*B*8I;AB�K$;DB�K*<Z@ � ��� � 8"V ?4;=K�TIOQ?4@AK�Mf`�X8COQ8IE ?QJAJ�X8¡;A@cT��";=K"F"8IH�8I@3F�7C<Z@kX8IHGT\F*<Z:S;D8V79?4@3F"B$TQ<Z@3F�K*;DB
EZ8�J=T\B$TQHc]8CF"B*8�Mf`a<ZH�JLTQ79F~MA; c ef J=T\B>B[T\JAJ)?QB*F>TQ;GOQ8CB*F"89�GJ=B$<ZHGTQ< B$8 R :S;A<DJ)8CB$HG8CF~MD8�BPX8IMA;=< B*8�MD8�JLEZ;AKnMf`a;A@
��TQ79F"8I;DB � EZT�BPX8IK"?4EZ;AF*< ?4@�K*;DB�EZ8 F"8IH�J=K�MD8 OP< 8 JAB$?QJAB*8VMA; c=ef 8� TQ@=K ;A@VJAB*8IHG< 8CBvF"8IH�J=K R @D?4;AKiT OQ?4@AKVX8CF*;=MA<[X8kEbT�K"8I@AK*<Zd=<ZEZ< FSX8nMA;VMkX8CF"8I79F"8I;AB h ��� d67CEZTQK*K$<Z:3;A8 8I� TQ@=K 798
7CTQMAB*8 R E0`�8 /g7CTQ7C< FSX8�MD8�B*8I79?4@=K"F"B$;A79F*< ?4@�MD8IKqJLT\B*F*<Z7C;AE 8IK�7-S=T\B*j X8C8IK~8IK"FqF"BI]8IKn?QJ=F*<ZHG<ZK"F"8 8\h `�8CB$B*8I;DBnK"F*T\F*<ZK"F*<b:3;D8
K$;DB�EZT�H�8IK$;DB*8 MD8NK*<b@ � ��� � R EZT�J=Eb;AK�� T OQ?QB$T\d=E 86TQ;DF"?QB$<ZKSX8C8VJLT\B�@D?QF"B*8V8IK*F*<ZHGT\F*< ?4@c8IK*F�TQE ?QB$K �

� � K$<Z@ ��� �%$	&(' ��� ) � �+* 7 - *
V ?4;AK�T OQ?4@AK�8I@AK*;A<ZF"86TQMAT\JAFSX8�E0`�X8CF*;AMD8�7CEZTQK$K*<Z:S;D8NMATQ@AK�E 8�7CTQMDB*8�MA; MxX8CF"8I79F"8I;DB BSX8C?QJAF*<ZHG<bK3X8 8)� TQ@AK�E 8

7CTQK�E 8 J=EZ;=K�� T OQ?QB$T\d=E 8 R @A?4;AK�?QdAF"8I@D?4@=K �
� � K$<Z@ ��� � $	&(' ��� ) � �+* 	 �,*



����� -!	'�$� � ���]� 	'�

� TQ@=KvE 8>7CTQMDB$8>7CEZTQK*K*<Z:S;D8 R E 8IK)O\T\B$<ZT\dLE 8IKf79?4HGH�8~EZ8IK � � MD8IKvT��";AK*F"8IH�8I@�F*KvMD8IKfOQ8CB*F"89�NMD8>MkX8IK$<Z@�FSX8CjQB$T\F*<Z?4@
?4; E 8IK�K*< j4@A< UL7CTQ@A798IK�MD8IK�J=T\B$TQHc]8CF"B*8IK�Mf`a<bH�J=TQ79F�@i`�X8CF*TQ<Z8I@�F�J=TQK�;DF*<ZEZ<ZK$T\d=E 8IK 8yQ @_;DF*<ZEZ<bK*TQ@�F�798IK�O\T\B$<ZT\d=E 8IK
M=TQ@AK~E 8�7CTQMDB*8�BSX8C?QJAF*<ZHG<ZKSX8 R MD8IK~JAB*?QjQBI]8IK�K*< j4@A<ZU=7CT\F*< ��K>K"?4@3F~J)?4K*K*< dLE 8IK 84� @D8cX8CO\TQEZ;AT\F*< ?4@tBSX8I798I@�F"8�?QdAF*<Z8I@�F �

� � K$<Z@ ��� � $	&(' ��� ) � �+* � � �
HgTQ<ZK�798CF"F"8 X8CF*;AMD8V@D8�JAB*8I@AMtJ=TQK�8I@W79?4H�JAF"8VEZ8IKxd=B$;A< F*KkMD8��p?4@AMWK"J�X8I7C<ZU=:3;A8IK�d-8I@ � <Z@A7CEZ;=K*< ��K R :S;A<LK*?4@�F
EZ8IKNK"?4;DB[798IKNJAB[<Z@A7C< J=TQEZ8IK MD8GdAB$;=< FVMD8G� ?4@AM 8v� TQ@AK¡798tMA8CB$@A< 8CBN7CTQK R �98 7 TQ@A@xX8C8IK�MD8gJAB[<ZK"8IKVMD8tMD?4@A@kX8C8IK
K*8CB$TQ< 8I@3FG@xX8I798IK*K*TQ< B*8IKGJ�?4;AB¡T\F"F"8I<Z@=MDB*8cEZT H \8IH�8�K"8I@AK$< d=<ZEZ<ZF3X8 ]T K*<Z@ � ��� � :S;D8cE 8IK�89�PJkX8CB$< 8I@A798IK c 8IEZE 8W8CF
c T c T\BnBPX8I;A@A<Z8IK 8I@ � ����� 8�O JABC]8IK 7 TQ@=K R 8I@�79?4H6d=<Z@ATQ@3FqE0`�8I@AK"8IH6d=E 8kMD8IKvBPX8IK$;AE F*T\F*K R @D?4;AK�K"8CB$<Z?4@AK K*8I@AK*< d=EZ8IK
]TW;A@.X8I7CT\B*FNMA8¡E0`�?QB[MDB*8�MD8 � 8
	!7 8I@�F"B*8�E 8�K*<Z@ � ��� � H�8IK*;DBPX8�MATQ@AK�E 8�7CTQ@ATQE c=ef � �L� e � 8CFV798IEZ;A<�H�8IK*;DBPX8
M=TQ@AK�E 8V7CTQ@ATQE c ef � U Y[Z � e � 8� 8IK�BPX8IK*;=E F*T\F*K�J)?4;DB$B*?4@AK)\8CF"B*8�TQH�X8IEZ< ?QBPX8IK 8A� JAF*<ZHG<bK"8CB�E 8IK�TQE jQ?QB[< FHSAH�8IK�MD8VB*8I79?4@A@=TQ<ZK*K*TQ@A7986MD8VF"B$TQ798
J)?4;DB�TQHYX8IEZ<Z?QB*8CB�EZT¡B*8I7 SD8CB$7-SA8NMD8IK � e � J=T\B$Tw\ � F�J)?4K*K*<Zd=E 8 83� 8IK�J=B*?QjQBC]8IK�K"?4@3F�T\F"F"8I@AMA;=K�8I@c?QJAF*<ZHG<bK*TQ@�F�E 8IK
79?4;AJ=;DB*8IKkMA;gK*¢SK"FC]8IH�8 MD8�MxX8I7CE 8I@A7 SD8IH�8I@3FkJ)?4;DBkE 8IK�X8CO>X8I@D8IH�8I@3F*K�MD8�K*< j4@ATQE 83£ T\B�TQ<ZEbE 8I;DB$K R EbTVJAB*?P7=X8IMA;DB*8
Mi`�X8CF*<b:3;D8CF*T\jQ8tMD8IK�HYX8IK*?4@AK�d)8ITQ;P��8IK"F�8I@A79?QB*8�J)8CB*� 8I79F*< d=E 8 8=h TgJ=B*?S7LX8IMA;AB*8¡TQ79F*;A8IEZE 8�@f`a;DF*<ZEZ<bK"8VJ=TQK�F"?4;DF"8
E�`a<Z@D� ?QB$HGT\F*< ?4@tMA<ZK"J)?4@A< dLE 8kM=TQ@AKx7 SATQ:S;D8�X8CO>X8I@D8IH�8I@3F�J)?4;DBGX8CF*<Z:S;D8CF"8CB�MD8�� T��79?4@-?QJAF*<bHGTQE 8�EbTNK*T OQ8I;DB 8Dh 8IK
� ?QB$H�8IK¡8CF�E 8IK�79?QB*BPX8IEZT\F*<Z?4@AK�MD8IK¡O&T\B[<ZT\d=E 8IK¡Mf`�X8CF*<Z:S;D8CF*T\jQ8IKG@D8WK"?4@3F¡JLTQK68I@=79?QB*8W89�SJ=EZ?4< F3X8C8IK 8@Q @DU=@ R E 8IK
79?4;AJ=;DB*8IK6MD8gKSX8IE 8I79F*< ?4@�J)8I;DOQ8I@3FN8I@A79?QB*8 \8CF"B*8t?QJ=F*<ZHG<ZKSX8C8IK R @D?QF*TQHGH�8I@3F68I@�E 8IKNTQM=T\JAF*TQ@�F68I@ � ?4@A79F*< ?4@
M=;_F�¢3J)8�MD8�F"B$TQ798 �  / / R / / / R 8 8 8 � R 8CF 8I@ ;DF*<ZEZ<bK*TQ@�F�MD8IK�� ?4@A79F*< ?4@AK�MD8�OSB$TQ<ZK"8IH6d=EZTQ@A798¡J)?4;DB�K3X8CJ=T\B*8CB
EZ8VK*< j4@ATQEfMA;�dAB$;A< F�MD8 � ?4@AM 8� 8IK�BSX8IK*;AE F*T\F*Kc@D?4@^JABPX8IM=< F*K-J=T\BcE 8 M�?PM)]8IE 8 K"F*TQ@AMAT\B$M MATQ@=K-EZ8 7CTQ@ATQE c ef � �L� e � BPX8CO>X8IE 8CB$TQ< 8I@3F
EbT�JABPX8IK"8I@=798WMA8t@D?4;DOQ8IEbE 8GJ"S3¢SK$<Z:3;A8gMATQ@AK¡EZT�F"?QJ)?4E ?Qj4<Z8gJ=<Z@AjQ?4;A<Z@ d � K R :S;A<~MD?4Hg<Z@D8g798W7CTQ@ATQE 8qh 8IK
TQ;AF"B*8IK~MkX8IK*<b@�FSX8CjQB$T\F*< ?4@=KkMA?4HG<Z@kX8C8IK>JLT\Bx798CF"F"8�F"?QJ�?4EZ?Qj4< 8�J)?4;DB*B$TQ<Z8I@�F>TQE ?QB[Kn8IEZE 8IKxTQ;AK*K*<A\8CF"B*8�@D?QF*T\d=E 8IHG8I@�F
T -)8I79F3X8C8IK 8fh TGHG8IK*;DB*8 J=T\B h�� � d�MD8N7CTQ@ATQ;D�-F"8IEZK�:3;A8 c3ef � ��� e � R c=e� ���)� 8CF c=e� ���A� K*8CB$TGMD?4@A7
;=@_H�?�¢Q8I@ JAB*?4H�8CF"F"8I;DB�J)?4;DB�79?4HGJ=E[X8CF"8CBVE0`�X8CF*;AMD8�MD86EbTGJ"S3¢SK$<Z:3;A8NTQ; �{MD8IE�]TtMA; M�?PM)]8IE 8�K"F*TQ@AMAT\B$M_MATQ@AK
EZ8IK�F"B$TQ@AK*<ZF*< ?4@AK�J=<Z@AjQ?4;A<Z@AKxd � K R 8CF�J)?4;DB�79?4H�JAB*8I@=MDB*8 EZT�@AT\F*;DB$8VMD8N798IK�@A?4;DOQ8ITQ;P�WJAB*?P798IK*K*;AK 8



�����

� ���	��
�� �

 ��� ����������� � � ����� � � �"!#� � �
�%$'&(�����*)+�,�-�+&.��� /0�1)2��� �3� !1)4��� � � � �
)4�5� �6)87 ���(&9�:�;�+&.���

< =?>A@CBDBE=GFDHJILKM=NHPOQFDFP=NHP=GRSH T=?>U@VILWLRARUXPBDBDWYT=GZ[=GF\>U@VI^]U=GR_R`XP]AWa@cbd@EeKMOQFfHP=gH T=?>�=?]`ZcIaFP=?]AWa@hH T=?Bi=GFJHJ@VFJKM=
HJ=hWL@jKMOQFJRU>U@VFk>�=lHP=hKMOQXPBDWa@CmV=nHP=nop<(q�=GF�brOQFJKM>UI^OQFsHJ=hWutvT=GFP=?]UmQI^=nZcILR�=[=GFxwy=GX�W^OV]`RpHzt{XDF|BJ]UO}KM=GRURUXJRG~
� OQXJRgKMOQZcZ[=GF�eKMOQFJR%BD@C]%XDFP=hHP=GRUKM]YI^BJ>UI^OQFs�J]?�=?�V=xHP=nWL@�]U=GFPOV]`Zh@VWLILRU@C>UI^OQF�HP=�oN<9q%��BiOQXP]%@C�EOQXJ>UI^]�@VX
>�]Y@VI^>�=GZ[=GF\>AHP=�WL@cKMOQFJR�>U@VF\>�=[HP=NKMOQXPB�WL@CmV=NBD@C]AW^=GRxT=G��XJ@C>UI^OQFDR�HJXjmV]UOQXPBi=NHP=�]U=GFPOV]`Zc@VWaILRU@C>UI^OQFz~J�'=p�DXP>
=GRU>�H�t{@G�VOQI^]�XJF�=M��=GZcBDW^=9RUILZ[BDWL=�ILWLWLXDR�>�]`@VF\>'KM=?>�>�=(>�=GK`�JFDIL�\XJ=V��BiOQXP]�KMOQZ[BJ]U=GFJHJ]U=.KMOQZcZc=GFk>�W^=GR0T=G�\XD@C>UI^OQFJR
HDXxmV]UOQXPBi=NHP=N]U=GFPOV]`Zc@VWaILRU@C>UI^OQF�Bi=GXP�V=GF\>_=GFJR`XJI^>�=�T=?mQ@VW^=GZ[=GF\>SH.T=?>�=?]`ZcILFP=?]AWutvT=?�VOQWLXP>UI^OQFfHP=GR_KMO�=?�hK?I^=GF\>UR
HJ=0��ILWaR�OQFx=GFxbrOQFJKM>UI^OQFjHJ=pWutvT=GK`�P=GWLWL=NHP=0]U=GFPOV]YZc@VWLILRU@C>UILOQFz~

� FP=�HP=GR%K?@C]`@VKM>\T=?]`ILR�>UIa�\XP=GR%BJ]YILFJK?I^BD@VWL=GRpHP=nWa@�K`�J]UOQZ[O}HP��FD@VZcIL��XP=h��XJ@VFk>UIa�\XP=h=GR�>%Wa@j�C@VW^=GXP]gHP=nWL@
KMOQFDR�>U@VFk>�=nHP=[KMOQXPBDWL@CmV=c��XJI�HP=?�}I^=GFk>S>�]G�=GR�T=GWL=?��T=?=hW^OV]YRU�\XJ=%Wut�T=GFP=?]`mQI^=cZcILR�=g=GFnw�=GX�BD@C]pXJFP=[ILF\>�=?]`@VKM>UI^OQF
=GRU>nbd@VI^�DW^=V��=GWLW^=�BD]UO��VO}�\XJ=�W^=�KMOQFP�DFP=GZc=GFk>lHP=GRn��XJ@C]U�}R?� �\XJI�Fzt =M�PILR�>�=GF\>nBD@VR|�@¡WutvT=?>U@C>�WaI^�J]U=V��@VX�R�=GILF
HJ=GR[�J@VHP]UOQFJR%RUILFJmQW^=?>UR�HJ=�KMOQXDW^=GXP]G~�¢�OQXP]gBJ]�T=GHJI^]U=�KM=GWL@}��ILW bd@VXP>%H T=?>�=?]YZcILFP=?][WL@�H T=?Bi=GFJHJ@VFJKM=�HP=xKM=?>�>�=
KMOQFDR�>U@VFk>�=%HP=NKMOQXPB�WL@CmV=0=GFjbrOQFJKM>UI^OQFjHJ=pWutvT=GFP=?]UmQI^=NHJ=pWut{ILF\>�=?]`@VKM>UI^OQFz�JKM=N��XJIz=GRU>(]U=GFJHJX�BiOQRURUIL�DW^=ABD@C]_W^=GR
T=G��XJ@C>UI^OQFDR£HJXxmV]UOQXJBE=0HP=N]U=GFPOV]`Zc@VWaILRU@C>UI^OQFz~

�'@f]U=GFPOV]`Zc@VWaILRU@C>UI^OQFs=GR�>%F T=GKM=GR`RU@VI^]U=�BiOQXP]���XP=lWL@�oN<9q¤]U=GR�>�=lBJ]}T=GHJIaKM>UI^�V=V����I^=GFs��XP=�W^=nK?@VWLK?XDW.HP=
KM=?]`>U@VILFJR9BJ]UO}KM=GRURUXDR H�t{ILFk>�=?]Y@VKM>UI^OQFlb¥OV]U>�=0Z[=?>�>�=N=GFpw�=GXxHP=GR9ILF\>\T=?mV]`@VW^=GR£HJIL�V=?]UmV=GFk>�=GRG~ � Fl=M�}=GZ[BDW^=0Hzt{XJFJ=
>�=GWaW^=hHJI^�V=?]`mV=GFJKM=h=GR�>%HPOQFJF T=nBD@C]�W^=nHJIL@CmV]`@VZcZc=hHP=hWut�T=GFP=?]`mQI^=hBJ]`OVBJ]U=cHJXsBJ]UOVBD@CmQ@C>�=GXP]%HJXs��XJ@C]U�:¦r�P§
mQXJ]U=0¨N~L©�ªY~�«�OQF�@VZ[B�WLI^>UXJHP=AZ[=?>(=GFNwy=GXxXDFP=AIaFk>�T=?mV]`@VW^=pHDI^�V=?]UmV=GF\>�=V~J¢�OQXJ]9KMOQF\>�OQXP]`FJ=?]£KM=0BJ]UOV�DWu�=GZ[=V�}OQF
Bi=GXP>(bd@VI^]U=�@CBJBi=GW.�@cWL@[]}T=?mQXDWL@C]`ILRU@C>UILOQFjHJILZ[=GFDRUI^OQFJFP=GWaW^=�¬�IaWzR?t{@CmQI^>�H�tvT=?�C@VWLXP=?]AWut{@VZ[BDWaI^>UXJHP=SFPOQFjB�@VR£HJ@VFJR
XDF�=GR�BD@VKM=��@��HDILZ[=GFJRUILOQFJR?��Zh@VILRn�@x®"¯�[°²±V³G~'��t{IaFk>�T=?mV]`@VW^=nRUXP]pWL@���XJ@VHP]`I´§µIaZ[BDXJWLR`I^OQFjZcILRU=%=GF�wy=GX

p p

g

¶ ·d¸�¹ ¨�~L©Aºx»N¼u½G¾V¿�½CÀgÀhÁ[ÂkÁ�Ã�Ä`ÅÁ?ÆEÁM¿u¾V¼ÇÁ£È�¿�ÉYÈ�¿UÁcÂCÊfËGÊJ½C¿`ÌVÍ



����� �������
	����	������������� ���������� � ����	���� �!�"	#� ����$%��&	����#	'���(����)������ ������+*,�-� � ����	.� ���
HD@VFJR�W^=AK?@VWLK?XJW�HP=�Wut{@VZcBDWLI^>UXJHJ=£HP=?��IL=GFk>�XDFP=�ILF\>\T=?mV]`@VW^=c�@N®¤HJIaZ[=GFJRUI^OQFDR?�VFPOQFnHDI^�V=?]UmV=GF\>�=V~���t{@VZ[BDWLI^>UXDHP=
HDXjHJIL@CmV]`@VZhZ[=pHP=pWut�T=GFP=?]UmQIL=pBJ]UOVBJ]`=[¦r�DmQXP]U=p¨�~L©�ª9=GR�>_@VWLOV]`R9BJ]UOVBiOV]U>UI^OQFDFP=GWLW^=c�@9¬

©
³0/ WLFp¦r21'ª�°4365 / WaF 798;:

°�< :>= /@? ¦Ç³�ª#A.B ¦d¨�~L©�ª
O��XC365:=GR�>�WL@hKMOQFJR�>U@VF\>�=%HP=ED�XJWL=?]G�P=?>F<�WL@h��XJ@VHP]`I^§µILZ[BDXJWaRUI^OQFhH�t =GFk>�]}T=?=gHJXjBD]UO�KM=GR`RUXJR?~D¨�BJBD@C]Y@�G H^>£HJ@VFJR
KM=?>�>�=h=M��BJ]`=GRURUI^OQF�XJF�FPOQXP�V=G@VX|B�@C]`@VZ��=?>�]U=�¬ 8 ~JI�W�@�T=?>\T=hILF\>�]UO}HJXJI^>�BEOQXJ]�Bi=?]`Z[=?>�>�]`=gHJ=gKMOQFDR�=?]U�V=?]pXJFP=
KMOQFDR�>U@VFk>�=�HP=�KMOQXPB�WL@CmV=jFPOQF:HJIaZ[=GFJRUI^OQFDF.T=?=V~�D.F =�Ki=?>?�.Wut{@VKM>UI^OQF2HP=?� @VF\>LG=?>�]U=�FPOQF:HJILZc=GFJRUI^OQFJF T=?=V��W^=
Wa@CmV]`@VFPmQI^=GFjHJOQI^>MG=?>�]U=�HP=pHDILZ[=GFJRUILOQFhP~D�'=GR_KY�J@VZ[BDRlT=?>U@VF\>AHJ=pHJILZ[=GFJR`I^OQF@N+O�P'Q"R: BEOQXJ]9WL=GR(b¥=?]YZcI^OQFJR9=?>
HJ= NSO�P : R: BiOQXP](W^=GR(�iOQR�OQFJR?�JWL=0>�=?]`Z[=NRUXDI^� @VF\>(HJXjWL@CmV]Y@VFPmQI^=GFS¬T2UWVX�Y6Z\[Y^] 3`_ X ]6a [_ B
R`XPmVm}�=?]U=[�\XP=�WL@hKMOQFJRU>U@VFk>�=[HP=NKMOQXJBDWL@CmV=gHPOQI^>bG=?>�]U=[HP=NHDILZ[=GFJRUILOQF Qc ~�¢�OQXP]AmQ@C]`HP=?]AXJFP=�KMOQFDR�>U@VFk>�=gFPOQFHDILZ[=GFJRUILOQFJF.T=?=SOQFj=�Ki=GKM>UXP=NWL@[RUXJ�DR�>UI^>UXP>UILOQF T2U ¯ T2U 8 c�d
��tvT=G�\XJ@C>UILOQFn¨�~L©_H T=?Bi=GFJHnHP= 8 �kHPOQF\>.Wa@0� @VWL=GXP]�=GR�> @0BJ]`I^OV]YIP@C]U�DI^>�]`@VIL]U=V�QZc@VILR.W^=(]�T=GRUXJW^>U@C>.�DFJ@VWJHDXcK?@VWLK?XJW
H�t{XJF�BJ]UO}KM=GRURUXJRG�JK?@VWLK?XJW�T=l�@[>�OQXDR£W^=GR(OV]`HJ]U=GR?�JHPOQI^>(=GFeG=?>�]`=�ILFJH T=?Bi=GFJHD@VFk>?~

� OQXJR��VO��VOQFJR%T=?mQ@VW^=GZ[=GF\>�HJ@VFDR�Wut�T=G��XJ@C>UI^OQF[¨�~L©9�\XP=(WL@AHJI^�V=?]`mV=GFJKM= HJ=9WÇt{@VZ[BDWLI^>UXDHP=�=GR�>�ILR�OQW�T=?=(HJ@VFJR�W^=
>�=?]YZ[=�³?�VB�XJILRU��XP= ³gfih}�QZc@VIaR�FP=£HJILR�B�@C]`@�G H^>�BD@VR?~Q¢�OQXP]�Wut�T=GWLIaZcILFP=?]G� OQFgbd@VI^>�@CBJBi=GW'�@0WL@A]U=GFPOV]`Zh@VWLILRU@C>UI^OQF�~
qS@VFJRNW^=[WL@CmV]`@VFPmQI^=GF�WL@�KMOQFJRU>U@VFk>�=hHJ=gKMOQXJBDWL@CmV=V��WL@�Zc@VRURU=cHP=GR0�\XD@C]U��RG�iWL=GRAKY�J@VZ[BDRNHP=[�\XJ@C]`��RA=?>pW^=GR
KY�J@VZ[BDR�HP=0mQWLXPOQFDR(R�OQFk>_]�T=?=M��BJ]YILZ�T=GR_HP=pWa@gbr@EeKMOQFfRUXJI^�C@VFk>�=�¬a [j _ ¯lknmop a [_ X j ¯qkLmor ¦d¨�~ ±QªT j)s U ¯lk�t T2U 8 c u j ¯vk�w u ¦d¨�~(xQª
O��X a [j _ � X j � u j =?> T j)s U R�OQFk>0W^=GRSKY�J@VZ[BDR?�iWL@lZc@VRUR�=g=?>0WL@lKMOQFJR�>U@VF\>�=cHP=[KMOQXPBDWL@CmV=[FPOQFf]U=GFPOV]YZc@VWLILR�T=GRIaFk>�=?]U�V=GFD@VFk>(HJ@VFJR9W^=SWL@CmV]`@VFJmQI^=GFz~}<9=SWa@CmV]`@VFPmQI^=GFnBi=GXP> @VWLOV]`R\G=?>�]`=0=M��BJ]YILZ�T=AKMOQZhZ[=0WL@�RUOQZcZ[=SHP=AHJ=GX}�
>�=?]YZ[=GR�¬ y j z;{ O ¯

y z;{ O / y { ¦d¨�~ \ª
�'=[BJ]U=GZcIL=?]0>�=?]`Z[=[=GR�>NHJ=cZ|G=GZ[=cbrOV]`Z[=c��XP=cW^=[WL@CmV]`@VFPmQIL=GFs±�~ ±��'@G�V=GKnW^=GR0��XJ@VFk>UIL>\T=GR�]U=GFPOV]YZc@VWLILR�T=?=GRh�@
Wa@[BDWL@VKM=NHJ=GR_��XJ@VFk>UIL>\T=GRSFPOQFP§Ç]U=GFPOV]`Zc@VWaILR\T=?=GR a [j _ � X j � u j =?> T j)s U ~��'=NR�=GKMOQFJH�=GR�>�KMOQFJRU>UI^>UX.T=�HP=N>�=?]`Z[=GRZc=GFJ@VFk>c�@lHP=GRABJ]UO}KM=GRURUXJR�HP=�brOV]`Z[=gFPOQXP�V=GWaW^=V��HP=?Bi=GFJHD@VFk>AHP=GRMk�}�BJ]}T=GR�=GF\>\T=GRpK?I´§µHP=GR`RUXJR?~E¢�@C]S=M�}=GZ[BDW^=V�
WL=0>�=?]`Z[=NK?ILF T=?>UIa�\XP=pHJ=GR£�\XD@C]U��R_HP=?��IL=GFk>z¬VX j Y�~ 3 _6� _ X j Y ° VX j Y u j�� X j Y ¯ VX�Y�~ 3 _�� _ X�Y ° VX�Y u � X�Y / ¦.k r °:©�ª VX�Y�~ � _ X�Y °N¦.k r k�w�°:©�ª u � VX�Y�X�Y B

¦d¨�~(�Qª
�'=GRNHP=GXP�|HJ=?]`FJI^=?]`RS>�=?]YZ[=GRNHPOQFDFP=GFk>pFD@VILRURU@VFJKM=��@jHP=hFPOQXJ�V=GWLW^=GRpKMOQF\>�]`I^�DXJ>UI^OQFJRn�@jHJ=GRpBJ]UO}KM=GRURUXDR?~���=GRk�}�RUOQFk>£H T=?>�=?]`ZhILF.T=GR£HP=Sbd@EeKMOQF��@[KM=p�\XJ=SWL=GR KMOQF\>�]`I^��XP>UI^OQFJR9HP=0KM=GR£FPOQXJ�V=GWLW^=GR(ILF\>�=?]`@VKM>UI^OQFJR(KMOQZcBE=GFDR�=GFk>
WL=GRAHDI^�V=?]UmV=GFJKM=GRAILRURUXJ=GR�HP=GRAKMOQF\>�]`I^�DXP>UILOQFJR�HJ=

y z;{ O �EW^OV]YRU�\XJ=NW^=gK?@VWLK?XJW�HP=GR_BD]UO�KM=GR`RUXJR���ILR�T=GRSILFDK?WLXP=GF\>R`XP�hRU@VZcZc=GFk>£Hzt OV]YHP]U=GR?~�IyWzR?t{@CmQI^>£HPOQFJK0HJ=pK?@VWLK?XJW^=?]£W^=GR(HDIL@CmV]`@VZcZ[=GR_HJI^�V=?]UmV=GF\>UR£ILRUR`XlHJ= y z;{ O �P=?>_HP=]Y@�wyOQXP>�=?]£HD@VFJR9W^=�k�}'KMOV]U]U=GRUBEOQFDHJ@VFk>9W^=GR >�=?]`Z[=GR9OVBDBEOQR�T=GR(@VXP�h>�=?]`Z[=GR(HJIL�V=?]UmV=GFk>UR(HJ=AKM=GR(HJIa@CmV]`@VZcZ[=GR?~
�'=GREk�}9RUOQFk>NK?@VWaK?XJWYT=GRl�@jWÇt OV]`HP]U=[@VXJ��XP=GW�W^=GRpBJ]UO}KM=GRURUXJR0HJIL�V=?]UmV=GFk>UR�R�OQF\>NK?@VWLK?XJW�T=GR?~�qS@VFJRpW^=hK?@VRNOz�X�W^=GR
K?@VWaK?XJWLR£R�OQF\>_Z[=GF T=GR�@VXjR�=GKMOQFJH�OV]`HP]U=V�JFJOQXJR(@G�VOQFJRAWL@[R�>�]YXJKM>UXP]U=pRUXDI^� @VF\>�=�¬k�}z¯�� Q³ / � :³ : B ¦d¨�~(�Qª



�����
OQF�Wut OQF�]U=GZc@C]`��XP=�Wa@[BJ]}T=GR�=GFJKM=gHP=GRAHJI^�V=?]UmV=GFDKM=GR���XJI�KMOQZ[Bi=GFJRU=GFk>AKM=GWLW^=GR_@CBDBD@C]`@VILRUR`@VFk>AHJ@VFJR_WL=NK?@VWLK?XJW
HJ=GR(BJ]UO}KM=GRURUXJR_HP=0BD�\��RUIa�\XP=V~

��=N]}T=GR`XJW^>U@C>_��FJ@VW'HJX�K?@VWLK?XJW'H�t{XJFxBJ]UO}KM=GRURUXDR_FP=pBi=GXP>�H.T=?BE=GFDHP]U=NHJX�K`�POQI´��@C]`�DI^>�]`@VI^]`=pHP= 8 ~D¨AILFJRUIÇ�
WL=GR.��XJ@VF\>UI^>\T=GR FJOQFh]U=GFJOV]`Zc@VWLILR�T=?=GR HP=

y j z;{ O R�OQFk> ILFJH T=?Bi=GFJHJ@VF\>�=GR HP= 8 ~P< =?Bi=GFJHJ@VF\>?�\HP=GR H.T=?Bi=GFJHJ@VFJKM=GR
@CBDBD@C]`@VILRURU=GFk>S=GF�BJ]`@C>UIa�\XP=gW^OV]`RSHP=GR0K?@VWaK?XJWLR?~JD�F�FPOQXJRS��@VRU@VFk>0RUXJ]SWL=GR0H.T=?�DFJI^>UI^OQFDR�HP=GR�T=G��XJ@C>UI^OQFDR0¨N~ ±
=?>S¨�~(xc=?>SRUXP]AWut{ILFJH T=?Bi=GFJHJ@VFDKM=pHP=GR���XJ@VF\>UI^>\T=GRSFPOQF�]`=GFPOV]`Zc@VWLIaR\T=?=GR_BD@C]�]`@CBJBiOV]U>[�@ 8 ��FJOQXJR�KMOQFDR�>U@C>�OQFJR
��XP=pWL@[H T=?Bi=GFJHD@VFJKM=NHP=pWL@[KMOQFDR�>U@VFk>�=%HP=pKMOQXPBDWa@CmV=p=?>_HP=pWL@[Zh@VRUR�=p=GFxbrOQFJKM>UI^OQF�HP= 8 =GR�>£]}T=?mQI^=NBD@C]_W^=GR
T=G��XJ@C>UI^OQFDR£HJXxmV]UOQXJBE=0HP=N]U=GFPOV]`Zc@VWaILRU@C>UI^OQFz~�D�F�KM=N�\XDIzKMOQFJKM=?]`FP=NWa@[KMOQFJR�>U@VF\>�=�HP=pKMOQXPB�WL@CmV=

� T ¦ 8 ª� WLF 8 ¯���¦ T ¦ 8 ª B ³Yª d ¦d¨�~��Vª
�l¦ T ¦ 8 ªJB ³Yªc=GR�>jK?@VWLK?XJW�T=2�@¡BD@C]U>UI^]�HP= k�tV�(��XJI�KMOQF\>UI^=GF\>jW^=GRl>�=?]`Z[=GRx@VFJF�XJWL@VF\>�W^=GR�HJI^�V=?]UmV=GFJKM=GR��@

WÇtvT=GFJ=?]UmQI^=%BJ]UOVBJ]U=%HJXjmQWaXPOQFf¨�~L©C~z��OV]`R`�\XP=%W^=�K?@VWaK?XJW'=GRU>�=�Ki=GKM>UX.T=[=GFfIaFJK?WLXJ@VF\>_XJFJIa�\XP=GZc=GFk>_WL=GR�KMOQF\>�]`I´§
��XP>UI^OQFJRp�@[XJFP=S�iOQXJK?W^=V�}OQF�OV�J>UIL=GFk>(BiOQXP](R�OQWLXJ>UI^OQF�HP=0WutvT=G�\XJ@C>UILOQFj¨N~��g>�]`@VFJR�BiOQR�T=?=p@VXjK?@VR£HJ=�� U ¯ t o	
�� ¬

� U ¦ 8 ª�¯ 21
� j WLF� _ o� o�� B ¦d¨�~��Qª

O��X��2=GRU>_XJFP=�T=GK`�J=GWLW^=NK?@C]`@VKM>�T=?]`IaR�>UIL��XP=�HP=�oN<9q%�P=?>_@G�V=GK
� j ¯ ©V©�� { °�±��x B ¦d¨�~��Qª

O��X�� { =GRU> W^=SFPOQZ��J]U=SHP=SKMOQXJW^=GXP]`R.=?>��jW^=SFPOQZ��J]U=SHP=SRU@G�V=GXP]YR(HP=A��XJ@C]U�}R?~�¨_�V=GKS>�]UOQIaR KMOQXDW^=GXP]`R.=?>(RUI´�
R`@G�V=GXP]`RG��� j =GR�>£BiOQRUIL>UI^bv��=?>_WL@[KMOQFDR�>U@VFk>�=�HP=pKMOQXPBDWL@CmV=�H.T=GKM]UOQI^>_W^OV]YRU�\XJ= 8 @VXJmQZ[=GFk>�=V~�¢�OQXJ]_W^=GR(�C@VW^=GXP]`R
HJ= 8 ILFPbGT=?]YI^=GXP]U=GRS�@��g©! A=�"%��=GWaW^=_=GR�> >�]UOVB2T=GW^=?��T=?=0BiOQXP].Bi=?]`Z[=?>�>�]U=AXJFhK?@VWLK?XDWDBi=?]U>UXP]`�D@C>UI^biHP=GR9R�=GKM>UI^OQFJR
=?�nK?@VKM=GR�OQX�HP=GRn>U@VX}�2HP=�H.T=GRUILF\>\T=?mV]`@C>UI^OQFz~(�'@s� @VWL=GXP]nHP=�� j RU=?]`@VI^>nF T=?mQ@C>UIL�V=�R`@VFJRhWL@�KMOQFk>�]YI^�DXP>UI^OQF
�@¡Wut�T=GFP=?]UmQIL=�BJ]UOVBD]U=�HJX2mQWLXPOQF2HJ=fHJIL@CmV]Y@VZcZ[=GRhZc=?>�>U@VFk>�=GF�wy=GX�W^=GRh�V=?]`>�=M��Hzt{ILF\>�=?]`@VKM>UI^OQF�=GFk>�]`=fW^=GR
mQWaXPOQFJR?~$#SF:BE=GXJ>cHPOQFJKxHJI^]`=j�\XP=jWL=�KMOQZ[BiOV]U>�=GZ[=GF\>hHP=�Wa@|KMOQFJR�>U@VF\>�=�HP=jKMOQXJBDWL@CmV=�HP=�op<9q%��@VILFJRUI
��XP=SW^=�KMOQFJ�DFP=GZ[=GF\> HJ=GR ��XJ@C]U�}R.=?> WL@�WLI^�i=?]U>�T=�@VRU��Z[BD>�OV>UIL�\XJ=AR�OQF\>9XJFP=�KMOQFDR\T=G�\XP=GFDKM=pHP=�WL@%FJ@C>UXP]`=�FPOQF
@C�9T=GWaI^=GFJFP=9HJXpmV]`OQXPBi=.HP='w�@VXJmV=(« � ¦�xQª'XP>UILWLILR�T=.BiOQXP]�KMOQFJRU>�]`XJI^]U=.KM=?>�>�=(>U�.T=?OV]`I^=9H.T=GKM]`I^�C@VFk>�W^=GR�ILF\>�=?]`@VKM>UI^OQFJR
brOV]U>�=GR?~

� OQXJRNOV�J>�=GFPOQFJR�WL@x�C@VW^=GXP]NHJ=��-=GFsZ[=GRUXJ]`@VFk>%� U ¦ 8 ªABiOQXP]pXJFP=c�C@VW^=GXP]�HPOQFJF T=?=hHP= 8 ¬'RU@j�C@VW^=GXP]
=GRU>SKMOQZcBJ]`ILR�=N=GFk>�]U=[��XP=GWL��XP=GR_HDI'&G@VILFP=GR�=?>A��XP=GWL��XP=GRAKM=GFk>U@VIaFP=GRSHP=�(�=�"%~ � FP=%b¥OQILR)� KMOQFJF�Xz�EOQF�Bi=GXP>
KMOQFDFJ@�G H^>�]U=jWL@��C@VW^=GXP]nHP=*� U ¦ 8 ª%=GF brOQFJKM>UI^OQF:HJ= 8 mV] G@VKM=¡�@�¨�~���~���t =M�PILR�>�=GFDKM=�HP=+� =GR�>hHJXP=j@VX:br@VI^>
��XP=cWut�T=G��XJ@C>UI^OQF�¨�~���Fzt{@xHJ=cR�OQWLXP>UI^OQF|��Xzt¥�@xXJFJ=gKMOQFDR�>U@VFk>�=nBJ]G�=GR?~,#0F�BE=GXJ>S@VXDRURUI�=GF|>�=GFJIL]pKMOQZ[BJ>�=c=GF
=M�}BJ]`IaZc@VFk>�� U ¦ 8 ª HDI^]U=GKM>�=GZ[=GF\>��@gBD@C]U>UI^]£HJ=pRU@g� @VWL=GXP](BiOQXP](XJFP=fT=GK`�P=GWaW^=pHPOQFJF T=?=-� U ¦/.�ªY~ D�Fx=�Ki=?>?�J=GF
XJ>UILWLILRU@VF\>(¨N~�����FPOQXJR(OV�J>�=GFJOQFJRz¬

� U ¦ 8 ª�¯ � U ¦/.�ª
©£° Y 	 N z R: � � j WLF� z _ � d ¦d¨�~L©hkª

� OQXJRgBiOQXP�VOQFJR%@VW^OV]`RgXP>UIaWLILR�=?]%WL@�KMOQFJR�>U@VF\>�=jHP=lKMOQXJBDWL@CmV=s�@�XJFP=:T=GKY�P=GWLW^= 8 HPOQFJF T=?=�=GF²H T=GHJXJIaRU@VFk>gRU@
�C@VW^=GXP]xKMOQFJF�XP=2�@ XJFP=�@VXP>�]U= T=GK`�J=GWLW^=V~ IyW�=GRU>lbr]}T=G��XP=GFk>jH�t{XP>UILWLILRU=?]0� U ¦/132�ªnKMOQZcZ[=�]}T=?bGT=?]U=GFJKM=V~)(f@VILR��XP=GWLWL=[� @VW^=GXJ]�HP= 8 K`�POQILR`I^]pRUI�WÇt OQF�K`�P=?]YK`�P=��@xBJ]}T=GHJIL]U=c>U� T=?OV]`IL��XP=GZ[=GF\>�XDFP=cR�=GKM>UI^OQF�=?�hK?@VKM=lOQXsHzt{XJF
>U@VXP�xHJ=pH.T=GRUILF\>\T=?mV]Y@C>UI^OQF @��V=GK�XDFxK?@VWLK?XJWzBi=?]U>UXP]`�D@C>UI^b'HP=0brOV]`Z[=0m�T=GF T=?]`@VWL=.¬a ¯ a Q � U ¦ 8 ª / a : � : U ¦ 8 ª / a p � p U ¦ 8 ª / dSdSd



����� �������
	����	������������� ���������� � ����	���� �!�"	#� ����$%��&	����#	'���(����)������ ������+*,�-� � ����	.� ���
IyWibd@VXP>(K`�POQILR`I^](XJFP=S� @VWL=GXP]£HP= 8 BEOQXJ]9Wa@V�\XP=GWaW^=!� U ¦ 8 ª�=GRU>£RUXP�hRU@VZhZ[=GFk>9bd@VI^�DW^=ABiOQXP](�\XJ=pWL@gR\T=?]`I^=pR�OQI^>]}T=?=GWaW^=?=GZ[=GF\>cBi=?]U>UXP]U�D@C>UIL�V=V~�¢�@C]n@VILWLW^=GXP]YR?��WL=GRg>�=?]`Z[=GR a }SKMOQFk>UI^=GFDFP=GFk>hm�T=GF T=?]Y@VW^=GZ[=GF\>lHP=GRg>�=?]YZ[=GRc=GF WaF  5 o_ o � � � �POz�X�� =GR�>£Wut�T=GFP=?]`mQI^=pZcILR�=S=GF�w�=GXxBD@C]£W^=SBJ]`O�KM=GRUR`XJR?~�#SFxK`�POQIaRUI^>(HPOQFJKSR�OQXP�V=GF\>_XJFJ=A�C@VW^=GXP]
HJ= 8 BJ]UO}K`�P=£HJ=�� BiOQXP]gT=?�}I^>�=?].��XP=£W^=GR�W^OVmQ@C]`I^>U�JZc=GR�R�OQI^=GF\>�>�]UOVB T=GWL=?��T=GR.=?>��J]`ILRU=£WL@SBi=?]U>UXP]U�D@C>UIL��I^>�T=V~ #SF
Bi=GXP>�@VW^OV]YR�Z[=GRUXP]U=?] � U ¦��gª�KMOQFJFJ@VILR`RU@VFk>FD�=?>�KMOQZ[BD@C]`@VF\>�WL@0R�T=?]`I^=(Bi=?]U>UXJ]U�D@C>UI^�V=V� Oz�XcWut OQFg@0HPOQFJK(KY�POQILRUI8 ���c�P@VX�]�T=GRUXJW^>U@C>(HP=0WL@%Z[=GRUXJ]U=AHJ=SWa@�R�=GKM>UILOQF�=?�hK?@VKM=0OQXxHJXn>U@VX}�lHP=0H T=GRUIaFk>�T=?mV]`@C>UI^OQF�KMOQFJKM=?]`F T=	� ��AÇ~D�FlILFJK?WLXJ@VF\>.HD@VFJR.WL=�K?@VWLK?XJWEHP= �l¦ T ¦ 8 ª B ³�ª�WL=GR KMOQF\>�]`I^��XP>UI^OQFJRS�@�HP=GXP�c�EOQXDK?W^=GR�OQXlBDWLXDR?�kW^=GR KMOQFJK?WLX}§
R`I^OQFJR£RUXJ]_W^=NKMOQZ[BiOV]U>�=GZc=GFk>AHP=NWL@cKMOQFDR�>U@VFk>�=%HP=NKMOQXPB�WL@CmV=�FP=�K`�J@VFPmV=GF\>_B�@VR?�DZc@VILR�RU@cH T=?>�=?]`ZhILFJ@C>UI^OQF
=GRU>pBDWLXJR�BJ]}T=GK?ILRU=V~'��OV]`R0HDX|K?@VWLK?XJW�Hzt{XJF�BJ]`O�KM=GRUR`XJRSBD�\��RUIa�\XP=V�zWut{IaFJKM=?]U>UI^>UXJHJ=�RUXP]pKM=?>�>�=lKMOQFJR�>U@VF\>�=V�'HJXP=
�@|WÇt OV]`HP]U=l@VXJ�\XJ=GW.=GWaW^=�=GR�>sT=?�C@VWLX T=?=jOQX @VX KY�POQI´�¡=M�}@VKM>cHP=xWut�T=GKY�P=GWLW^=V��=GR�>[R�OQXJ�V=GFk>[BD@C]YZcI.WL=GR[R�OQXP]`KM=GR
H�t{ILFJKM=?]U>UI^>UXDHP=0HPOQZcILFJ@VF\>�=GR
� ��AÇ~

��t{XP>UILWaILRU@C>UI^OQF�HJ=GR�T=G��XJ@C>UI^OQFJR%HJX�mV]UOQXPBi=hHP=l]U=GFPOV]YZc@VWLILRU@C>UILOQF|=GR�>gXJFsZ[O��V=GF²>�]?�=GR%BDXJILRUR`@VFk>pBiOQXP]
>�]`OQXP�V=?]�WL@[H T=?Bi=GFJHD@VFJKM=pHP=%� U ¦ 8 ª.=GFxbrOQFJKM>UI^OQFjHJ= 8 ~ D�Fx=�Ki=?>?�JOQFxBi=GXP>(]}T=ET=GKM]`I^]`=�Wut�T=G��XJ@C>UI^OQFj¨�~L©h}�D=GF
KY�POQILRUIaRURU@VF\> .8¯ 132��DHJ=pWL@gbr@EeKMOQFfRUXJI^�C@VF\>�=�¬

� U ¦ 8 ª�¯ � U ¦ 132�ª���© /����� Q�� � j � U ¦ 1 2 ª±^1 WLF �
1 28���� ��� d

� FP=(=M�}BJ]U=GRUR`I^OQF[HJX[ZnG=GZ[=£>v�\Bi=(Bi=GXP> G=?>�]U=£OV�D>�=GF\XP=(=GFhK?@VWLK?XJWL@VF\>�WutvT=GFP=?]UmQI^=(BD]UOVBJ]U=(HJXgmQWLXJOQF��@S>�OQXJR�W^=GR
OV]YHP]U=GR(=GF�brOQFJKM>UI^OQFjHJ=pWL@[KMOQFJR�>U@VF\>�=NHP=pKMOQXPB�WL@CmV=NFPOQF�]U=GFJOV]`Zc@VWLILR�T=?=V�P=?>_=GFx]U=?mV]UOQXPB�@VFk>£W^=GR(HDI%K_T=?]U=GF\>UR
>�=?]YZ[=GR�HP=(Zc@VFJIu�=?]`=��@SOV�J>�=GFJI^]�XJFJ=.=M�}BJ]U=GRUR`I^OQF[RUILZcIaWL@VI^]U=A�@0KM=GWaW^=9OV�J>�=GF\XJ=£@VX[BJ]U=GZcIL=?]�OV]YHP]U=V�VZc@VILR�O��X[WL@
KMOQFDR�>U@VFk>�=[HP=%KMOQXPBDWL@CmV=�=GR�>_]`=GZ[BDWL@VK�T=?=%BD@C]AXDFP=NKMOQFJR�>U@VF\>�=g]U=GFPOV]`Zh@VWLILR�T=?=�H T=?Bi=GFJHD@VFk>AHP=NWut�T=GFP=?]UmQIL=%HJX
BD]UO�KM=GR`RUXJR?~i��t{ILF\>\T=?]G=?>�HP=GRfT=G��XJ@C>UI^OQFJR0HDXfmV]`OQXPBi=gHJ=�]U=GFJOV]`Zc@VWLILR`@C>UI^OQF�=GRU>pHPOQFJKg�\XJ=gWL=GRARUOQWLXP>UI^OQFJRAOV�P§
>�=GF�XP=GR��y]`=GR�OQZcZ[=GF\>��h@VXP>�OQZh@C>UIL�\XJ=GZ[=GFk>£HJ=GR£W^OVmQ@C]`I^>U�DZ[=GR(HP=S>�OQXJR£W^=GR9OV]YHP]U=GR?~�< =?>�>�=pK?@C]Y@VKM>\T=?]YILR�>UIL��XP=
RU=?]`@ BD@C]U>UIaK?XJWLIu�=?]U=GZ[=GF\>xILZ[BiOV]U>U@VF\>�=|BD@C]�WL@ R`XJI^>�=|HJ@VFJRjWL=�K?@VWLK?XJW0HP=GRjH T=GR`ILFk>�T=?mV]`@C>UILOQFJRfHJ=��J@VHP]UOQFJR
�i=G@VX}�i�'��XJI�bd@VI^>N@CBDBE=GWA�@�XJFP=h=M��BD@VFDRUI^OQF|=GF�BJ]UO}HJXJI^>0Hzt OVB9T=?]Y@C>�=GXP]`R%HPOQFk>%W^=GRNKMO�=?�hK?I^=GF\>URgHP=c�4ILWLR�OQF
RUOQFk>_K?@VWaK?XJWL@C�DW^=GR9Bi=?]U>UXJ]U�D@C>UI^�V=GZ[=GF\>(mV] G@VKM=%@VX}�2T=G��XJ@C>UI^OQFJR�HJX�mV]UOQXPBi=pHP=0]`=GFPOV]`Zc@VWLIaRU@C>UI^OQFz~



�����

� ���	��
�� �

� � � �¡��� 7 � ��� � � � � ��� ��	�1)8&.� ����7 � �	��3���
��� ) � � ��� ��	�1)8&.� ��
 � �-�+&��� �.�1) �
� $i��� � �,� ��&.��� � � � )4� � � &�� � $i�1� ��*)+�;��� � ) �

< =?>h@CBJBi=GFJHJIaKM=jHPOQFJFP=jHP=GRhH.T=?>U@VILWLRhR`XPBJBDW�T=GZ[=GF\>U@VI^]U=GRhRUXP]cWL@�H T=?>�=?]YZcILFJ@C>UI^OQF2HP=GRcKMO�=?�hK?I^=GF\>URnHP=
�4ILWLRUOQF�B�@C]�@�wUXJR�>�=GZc=GFk>�HP=(WL@�>U� T=?OV]`I^=£KMOQZcBDWd�=?>�=_RUXP]�WL@A>U� T=?OV]`I^=(=�Ki=GKM>UI^�V=£W^OV]YR�HJ=9WÇt�#S¢ D_~ � OV>�]U=(�DXP>�=GR�>
=GF�B�@C]U>UI^=0Hzt{XP>UILWaILR�=?].WL=GRhT=G��XJ@C>UI^OQFDR9OV�J>�=GF\XJ=GR£HJ@VFJR9XJF�K?@VR£RUIaZ[BDW^=V��W^=GR9@VZ[BDWLI^>UXDHP=GR.HJ=SH T=GR`ILFk>�T=?mV]`@C>UILOQFJR
=GFx@C]`�J]U=0ILFJK?WLXD@VFk> W^=GR(KMOV]U]U=GKM>UI^OQFDR_op<9q-R�=GXJW^=GZ[=GF\>(@VX�BJ]U=GZcIL=?].OV]`HJ]U=c¦r�JmQXP]U=��A~L©�ªY�PBiOQXP](ILWLWLXJRU>�]U=?].WL@
H T=?>�=?]YZcILFJ@C>UI^OQF|HJ=GRpKMO\=?�nK?I^=GFk>URNHP=g��ILWaR�OQF�=?>0��IaRUXJ@VWLILRU=?]AWL@�R�T=?BD@C]Y@C>UI^OQF�HP=GR0KMOQF\>�]`I^�DXJ>UI^OQFJRSHP=c�J@VXP>�=
=?>gHP=n�D@VRUR�= T=GFJ=?]UmQI^=��\XJI.@CBJBD@C]`@�G HL>N@VW^OV]`R�=?>%KMOQFDR�>UI^>UXP=lWut{XJFP=hHJ=GRN��XJ@VWLI^>�T=GR%W^=GRNB�WLXJR0BJ]}T=GK?IL=GXJR�=GR%HP=nKM=
brOV]`Zc@VWaILRUZ[=V~

� OQXJR_]U=?BD@C]U>�OQFDR£HJXx�J@VZcIaW^>�OQFJI^=GFl=�Ki=GKM>UI^b}¬
������� ¯����� ±���r o r � � r m"! �$# Q V% p Y ¦'&iª�3 _ ¦y©£°e3)(Gª % ]: ¦*&zª V% Q ] ¦*&zª>3 _ ¦y©£°43)(Gª,+ Y ¦'&zª /

# : V% p Y ¦*&iª>3 _ ¦y©£°e3)(Gª % Y: ¦*&iª V% Q ] ¦'&iª�3 _ ¦y©£°43-(Gª,+ ] ¦'&zª�A d
¦'�A~L©�ª

��t{@�w�XDR�>�=GZ[=GF\>_HJX+(�O�Hz�=GW^=�R�>U@VFJHJ@C]`HxR`XP]£WL@%>U�.T=?OV]`I^=p=�Ki=GKM>UI^�V=%KMOQFJR�>�]`XJIL>�=A=GF�ILFk>�T=?mV]`@VF\>�WL=A�iOQR�OQF/. R�=
bd@VI^>(=GFCx�T=?>U@CBi=GR?~E�'@gBJ]`=GZcId�=?]U=pKMOQFJRUIaR�>�=n�@cK?@VWLK?XJWL=?]£HJ@VFJR£W^=0K?@VHP]`=NHP=pWL@g>U� T=?OV]`IL=NKMOQZ[BDWu�=?>�=NWa@[R\T=?]`I^=NHP=
>�=?]YZ[=GR�KMOQZcBJ]U=GFJ@VF\>NW^=hHDIL@CmV]`@VZcZ[=nFPOQF�KMOV]U]`ILm�T=V��=?>�WL=GRNHJIL@CmV]Y@VZcZ[=GRp@��V=GKlKMOV]`]U=GKM>UI^OQF�¦r�DmQXP]U=0�A~L©�ªY~
� OQXJR_OV�J>�=GFPOQFJR
� � h A\¬
1 �325464 ¯ � �� ±� �r o r"� � r m7! � 7 © / ±8# �

� U ¦ 8 ª21 7 ©
³0/:9*;

8;:
°�< :6= ==< : / x� � U ¦ 8 ª21 9*;

1 :>°�< :?< : ° x � U ¦ 8 ª21@9*;
1 :>°�< :?< Q � B
¦'�A~ ±Qª

O��X <�=GR�>lWL@���XJ@VHP]`I^§µILZ[BDXJWaRUI^OQFsHJ=GRh��XJ@C]U�}Rc=M�}>�=?]`FP=GR?� RUXPBJBiOQR�T=GRhHJ=�Zc@VRUR�=fF\XJWaW^=V��@G�V=GK < :BA h}~.��=
K?@VWaK?XJW�HP=pKM=?>�>�=%@VZ[BDWLI^>UXDHP=0ILZ[BDWLIa�\XP=AXJFP=pHJIL�V=?]UmV=GFJKM=V�DHzt O��X�WL@gBJ]}T=GR�=GFJKM=%HP= Qc =?>�HJ=pWutvT=GK`�P=GWLWL= 8 @CBJ]G�=GR
]}T=?mQXDWL@C]`ILRU@C>UILOQFz~

�'@cR�=GKMOQFDHP=|T=?>U@CBi=NHP=NKM=?>�@�w�XJRU>�=GZ[=GFk>�]�T=?BiOQFJH��@cWL@[F T=GKM=GR`RUI^>\T=�BiOQXP]£Wa@g>U�.T=?OV]`I^=p=�Ki=GKM>UI^�V=gHP=0]U=?BJ]UOC§
HDXJI^]U=0W^=GR(]}T=GR`XJW^>U@C>UR_HJ=pWL@g>U�.T=?OV]`I^=NKMOQZcBDWd�=?>�=NBiOQXP] 8 � 1 > ~



����� ������� 	���*,����	'���� ��	��������%� ������*F�� ��"	��,���� � �F	��������S� ����	����"	.� 
!� � ��(�'�^� ���-�!����#� ������� ���(�-� �)� 	J�^� �������� ��	 ����(�

b

q

q

q
1 3

2

W

q
1

q
3

b

q2

W

q
1 q3

b q
2

W

g

g

g

¶ ·d¸�¹ �A~L©%º�NÅÁ?¿Y¼ÇÁlÂkÁ��hÂC¼u½G¾Q¿y½CÀgÀhÁ��xÁMÆ¡½V¿��?¿�Á��nÂQ½CÆ��[Ã^½�����ÅÁGÉC¿�¼uÁ��YÉCÀ�È�Ã��Á��µÁnÊ}ÆEÁ��?ÉC¼��[¼¥Æ �GÃ Ê!�GÁ��[Ã^Á��"�YÉC¿�#
¿UÁ$�%�d¼dÉVÆ��'&)(�»*�½nÊ}ÆEÁ+�UÉCÊ,�GÃ^Á�Í

q q
1 3

q
1

q
3 q

1 q3g

b q
2

b q
2

b q
2

g
g

¶ ·d¸�¹ �A~ ±Nº-pÅÁM¿�¼uÁ�ÂkÁ��pÂV¼d½G¾Q¿y½VÀ%ÀhÁ��%ÁMÆ�½V¿��?¿�Á��pÂk½CÆ��0Ã´½'����ÅÁ�ÉC¿Y¼ÇÁgÁ/.AÁ0���d¼�1CÁ0Ê�ÆiÁ2�?ÉC¼��A¼rÆ �?Ã Ê!�?Á��AÃLÁ��3�`ÉV¿Y¿UÁ$��#
�d¼uÉCÆ���&)(�»*�½cÊ}ÆEÁ"�`ÉCÊ,�?ÃLÁGÍ

qA@VFDRhWL@|R�=GKMOQFDHP=�T=?>U@CBi=�HP=jKM=?>n@�wUXJR�>�=GZc=GFk>hFJOQXJR[K?@VWLK?XJW^OQFDRcWL@�R\T=?]`I^=�HJ=jHJIL@CmV]`@VZcZc=GRcHP=jWL@��P§
mQXJ]U= �A~ ±��9�\XJI_KMOV]U]U=GR�BiOQFJHP=GF\>h@VX}�2HDIL@CmV]`@VZcZ[=GRnHP=fWa@|�JmQXP]U= ��~L©�XJFP=�b¥OQILRnW^=GRcB�@C]U>UILK?XJW^=GRhW^OQXP]`HP=GR
IaFk>�T=?mV]}T=?=GR?~ � OQXJR(OV�J>�=GFPOQFDR£W^=GR(OVB9T=?]`@C>�=GXJ]`R_W^O}K?@VX}�xILFJK?WLXD@VFk>(W^=GR£KMOV]`]U=GKM>UI^OQFJRSop<9q¡¬
A54 N j RQ76 ¯

7 © / ±8# �
� U ¦ 8 ª21 7 ©

³0/ 9*;
8;:
°�< :>= ==< Q / x� � U ¦ 8 ª21 7 ©

³0/ 9 ;
8;:
°�< :�= < Q ° x � U ¦ 8 ª21 7 ©

³ / 9*;
8;:
°�< :>= < : B

¦'�A~(xQª
A54 N j R: 6 ¯

7 © / ±8# �
� U ¦ 8 ª21 7 ©

³ / 9*;
8 :
°�< :>= ==< : / x� � U ¦ 8 ª21 7 ©

³ / 9 ;
8 :
°�< :�= < : ° x � U ¦ 8 ª21 7 ©

³ / 9*;
8 :
°�< :>= < Q d

¦'�A~ \ª
qA@VFDRNWL@x>�]`OQILRUIu�=GZ[=²T=?>U@CBi=V��FJOQXJR0BJ]UO}KDT=GHPOQFJR��@jWut{@�wUXJR�>�=GZ[=GF\>p=GF�WLXDI´§µZ|G=GZ[=V���D@VR�T=nRUXP]NWL@xF T=GKM=GR`RUI^>\T=

BiOQXP]£Wa@g>U�.T=?OV]`I^=p=�Ki=GKM>UI^�V=�HJ=p]U=?BJ]UO}HJXJIL]U=�W^=GR£]�T=GRUXJW^>U@C>UR�HP=pWL@g>U� T=?OV]`I^=%KMOQZ[BDWu�=?>�=pBiOQXP] 8 � 1 > ¬
1 � 254 4 ¯ 1 ����� ¦'�A~(�Qª

� FP=nb¥OQILR�@CBJBDWLIa�\X T=?=hWa@x]U=GFPOV]`Zh@VWLILRU@C>UI^OQFsHP= 1 �325464 =?>�HJ= 1 � ��� BEOQXJ]�T=?��IaFJKM=?]%WL=GRp>�=?]`Z[=GR�=GF Q c �'FPOQXJRKY�P=?]`KY�POQFJR_WL=GR£KMO\=?�nK?I^=GFk>UR�HP=0�4ILWLR�OQF�¦�T=G��XJ@C>UI^OQF=��~L©�ª(BiOQXP]£W^=GRU��XP=GWLR9Wut�T=G��XJ@C>UI^OQF/�A~(�g=GRU>_RU@C>UILR�bd@VI^>�=�¬
# Q ¦ 8 ª�¯ ° x � U ¦ 8 ª21 9 ;

1 :>8 : B # : ¦ 8 ª�¯ © / x� � U ¦ 8 ª21 9*;
1 :>8 : d ¦'�A~(�QªD�F�BDWLXJRAHzt{XJF�R�=GKMOQFJH�OVB9T=?]Y@C>�=GXP]G��W^=GRSKMOV]U]U=GKM>UILOQFJRNop<9q ILFk>�]`O�HJXDILR�=GF\>_XJFP=sT=GK`�P=GWaW^=[HP=�]`=GFPOV]`Zc@VWLI^§

R`@C>UI^OQF 8 �EHPOQFk>�H.T=?BE=GFDHP=GFk>AW^=GR£KMO�=?�hK?I^=GF\>UR�HJ=p��IaWLR�OQFz�J=?>AW^=GR�T=GW^=GZc=GFk>URAHP=NZc@C>�]YILKM=��J@VHJ]UOQFJIL��XP=GR(HP=GR
OVB9T=?]Y@C>�=GXP]`RAW^O�K?@VXP�E~�< =?>�>�=|T=GK`�P=GWLWL=p� @cBE=?]YZ[=?>�>�]U=NWL@[R�T=?B�@C]`@C>UI^OQF�HJ=GR£KMOQFk>�]YI^�DXP>UI^OQFDR(HP=N�J@VXP>�=0=?>��D@VRUR�=
T=GFJ=?]UmQI^=.HD@VFJR'W^=GR'�iOQXJK?W^=GR�HP=GR�HJIL@CmV]`@VZhZ[=GR'HP= ��~L©C~C¢�OQXP]�W^=�Z[=?>�>�]U=.=GF|T=?�}ILHP=GFJKM=V��BJ]U=GFPOQFDRz=GF�KMOQZcBJ>�=.WL@
]`=GFPOV]`Zc@VWLIaRU@C>UI^OQFz~V��t{@VZcBDWLI^>UXJHJ= 1 ����� =GR�>�]U=GFJOV]`Zc@VWLILR�T=?=_��IL@0Wa@S]U=GFPOV]`Zc@VWaILR�>UI^OQF[HP=GR�OVB T=?]`@C>�=GXP]`R W^O}K?@VX}�A¬

4 N j R} ¯lk�}98 4 8 d ¦'�A~��Vª



�����

��t OVB T=?]`@C>�=GXP] 4 N j RQ FPOQF�]`=GFPOV]`Zc@VWLIaR\T=NH.T=?Bi=GFJH�HPOQFDKNHP=%Wut OVB T=?]`@C>�=GXP]A]U=GFPOV]`Zh@VWLILR�T= 4 : =?>A�}ILKM=N�V=?]`R`@}~ #SFHDI^>���XP=�WL@p]U=GFPOV]`Zc@VWaILRU@C>UI^OQFcZ¡T=GWa@VFPmV=AWL=GR�OVB9T=?]`@C>�=GXJ]`R?~6I�WD=GR�>�BJ]Y@C>UIL�\XJ=£BiOQXP]�Wut�T=?>UXJHP=SHP=GR�BJ]UOVBJ]`I�T=?>�=GR HP=GR
OVB9T=?]Y@C>�=GXP]`RA��IaRy§��@ §Ç��IaR_HJXxmV]`OQXPBi=�HP=p]`=GFPOV]`Zc@VWLIaRU@C>UI^OQFjHzt{XJ>UILWLILR�=?]£HJ=GR£OVB9T=?]`@C>�=GXP]YRAFJOQF�Z¡T=GWL@VFPm�T=GR?~z¢�OQXP]
KM=GWa@[OQFjKMOQFJR�>�]YXJI^>£W^=GR(OVB9T=?]Y@C>�=GXP]`R

4�� ¯ 4 :�� 4 Q± B # � ¯ # :�� # Q B ¦'�A~��Qª
��XJIzR�OQF\>£OV�9T=GILR`R�=GFk>[�@[XJFP=pW^OQIzHJ=p]U=GFPOV]`Zh@VWLILRU@C>UI^OQF�HJIa@CmVOQFJ@VW^=V~

4 N j R� ¯vk �24�� d ¦'�A~��Qª
qS@VFJR�KM=?>�>�=�FPOQXJ�V=GWLW^=0�D@VR�=V�JWL=GR£@VZ[BDWLIL>UXJHP=GR BJ]U=GFJFJ=GFk>£WL@gbrOV]`Z[=�¬

1 �325464 ¯ � �� ±� �r o r"� � r m ! � 7 © / ±8# �
� U ¦ 8 ª21 9 ;

8;:
°�< :�= < � / �

x��� x � � U ¦ 8 ª21@9*;
1 :>°�< :?< � � B ¦'�A~L©hkª

=?>
1 ����� ¯ � �� ± � �r o r"� � r m ! � #	��¦ 8 ª A 4 �x¦ 8 ª 6 / # P ¦ 8 ª A 4 P ¦ 8 ª 6 A�B ¦'�A~L©V©�ª

KM=A�\XDIPILZ[BDWLIa�\XP= W^=GR�=M�}BJ]U=GRUR`I^OQFJR�RUXJIL� @VF\>�=GR�BiOQXP]�W^=GR�OVB9T=?]Y@C>�=GXP]`R W^O�K?@VXP�%=?>�WL=GR�KMO\=?�nK?I^=GFk>UR.HP=£�4ILWLR�OQFS¬
A 4�� ¦ 8 ª 6 ¯ 7 © / ±8# �

� U ¦ 8 ª21 9 ;
8 :
°�< :6==< � / �

x� � x � � U ¦ 8 ª21 WaF 8 :
°�< :,< � ¦'�A~L©G±Qª

# � ¦ 8 ª�¯ © / �
x��� x � � U ¦ 8 ª21 WaF 1 :>8 : d ¦'�A~L©-xQª

��OV]`RAHJXjK?@VWLK?XDW'HP=GRAILF\>\T=?mV]Y@VW^=GR�R`XP]�W^=GR��\XD@VHP]`I´§µILZcBDXJWLRUILOQFJR�H T=GKM]`IL� @VF\>AWL=GR£�iOQXJK?W^=GR£HD@VFJR_W^=GR�@VZ[BDWLI^§
>UXDHP=GRgHP=lWa@�>U� T=?OV]`IL=jKMOQZ[BDWu�=?>�=s¦dHJIL@CmV]Y@VZcZ[=GRgHP=�WL@��DmQXP]U= ��~L©�ªY��WÇt =�KE=?>[HJX��iOQR�OQF¡� =GR�>[ILFJK?WaXJRp=GF
BD]U=GFJ@VF\>.=GF�KMOQZ[BJ>�=SW^=GR9KMOQF\>�]`I^�DXP>UILOQFJR�Hzt�T=GFP=?]`mQI^=A@VWaWL@VFk>'wUXJRU��X��@ D � 1 > ~}q%t{@CBJ]G�=GR£W^=GR HP=GX}�hHJ=?]`FJIu�=?]U=GR=M�}BJ]U=GR`RUI^OQFJR?�9KM=GRxKMOQF\>�]`I^�DXP>UILOQFJRnHJ=��D@VXP>�=8T=GFJ=?]UmQI^=|R�OQF\>lBD]`ILR�=GRn=GF+KMOQZ[BJ>�=|HJ@VFJR�W^=GR A 4�� ¦ 8 ª 6WLOV]`RU��XP=nWut OQF²KY�POQILRUI^> 8 � 1 > ~�D�F�=�KE=?>?��OQF¡�VOQI^>%mV] G@VKM=j@VX}� T=G��XJ@C>UI^OQFDR	��~L©h:�@ �A~L©-x��\XJ=lHJ@VFDR�KM=
K?@VR[Wa@fKMOQF\>�]`I^�DXJ>UI^OQFsHP=GR%OVB9T=?]`@C>�=GXJ]`R[W^O}K?@VX}� A 4
� ¦ 8 ª 6 =GR�>%>�]?�=GRgBJ]UO}K`�P=�HJX�]�T=GRUXJW^>U@C>[HP=�Wut{@VZ[BDWaI´§
>UXDHP= 1 �325464 �iW^=GR�KMO�=?�hK?I^=GF\>UR0HP=%��IaWLR�OQF�Fzt{@CBJBiOV]U>U@VF\>A@VW^OV]YRA��Xzt{XJFJ=�KMOV]U]U=GKM>UILOQF|HP=�bd@VI^�DWL=N@VZ[BDW^=GXJ]G~i«}I8 �D@VILR`R�=V��WL@lKMOQF\>�]`I^�DXP>UILOQF�HP=GR A 4�� ¦ 8 ª 6 =GR�>AHJ=�BDWaXJR£=GF�BDWLXDRlT=GW^OQI^mQF T=?=cHP= 1 � 254 4 ¬iILW�FP=N>UIL=GFk>SBDWLXDRKMOQZcBJ>�=NHP=pWut =�Ki=?>£HJX��-~J��=GRlT=GW�T=GZ[=GF\>URAHP=pZc@C>�]`ILKM=p�D@VHP]UOQFJIL��XP=GR9Fzt{ILFDK?WLXP=GF\> HPOQFDK�B�WLXJR9W^=GR(KMOQF\>�]`I^�DX}§
>UILOQFJR(HP=0�J@VXP>�=�T=GFP=?]`mQI^=0�\XJIi>UIL=GFJFP=GF\>9KMOQZcBJ>�=pHJ@VFJR(W^=GR(@VZcBDWLI^>UXJHJ=GR.HP=0WL@%>U� T=?OV]`IL=NKMOQZ[BDWu�=?>�=NHJ=SWÇt =�KE=?>
HDX�� ~ D.WLW^=GR(R�OQF\>£>�]`@VFDR�bGT=?]}T=?=GRAHP=GR(>�=?]`Zc=GR_WLF  _ oP�� o � HP=GR�T=GWL=GZ[=GFk>UR�HP=pZc@C>�]`IaKM=GR£@VX}��>�=?]`Z[=GR_WaF  _ oP�� o �HJ=GRhKMO�=?�hK?I^=GF\>URhHP=j�4ILWLRUOQF BiOQXP]c@VRURUXP]`=?]hWutvT=?mQ@VWLI^>�T= ��~(��~(< =GK?I_IaWLWLXJR�>�]`=lXJFJ=jHP=GRcBJ]`OVBJ]`I�T=?>\T=fZc@�w�=GXP]U=
HJ=cWut�#S¢ D_~���=GRpKMO�=?�hK?I^=GF\>URNHJ=[��ILWaR�OQF�>UI^=GFJFP=GF\>pKMOQZ[BJ>�=nHP=GR�T=GFP=?]UmQIL=GRp=GF\>�]U= 8 =?>-1 > ��>U@VFJHJIaR0�\XP=WL=GR�KMOQF\>�]`I^�DXJ>UI^OQFJR£HP=GR��D@VRURU=GRxT=GFP=?]UmQIL=GR?��=GF\>�]U=\<�=?> 8 ��R�OQF\>SKMOQFk>�=GF�XP=GRSHJ@VFJRAW^=GRxT=GW�T=GZc=GFk>UR0HP=%Zc@C>�]`ILKM=A 4�� ¦ 8 ª 6 KMOQFJRU>�]`XJI^>UR[�@cBD@C]`>UI^]�HP=GR�OVB9T=?]`@C>�=GXP]YRAWLO�K?@VX}�i~ #0Fj�}ILRUXJ@VWLIaR�=pW^=N>�]Y@VFJR�br=?]U>�HP=%KMOQFk>�]YI^�DXP>UI^OQF
=GF\>�]U=AW^=GR�KMO�=?�hK?I^=GF\>UR �A~L©-x0=?> W^=GRgT=GW�T=GZ[=GF\>UR9HP=_Zc@C>�]YILKM=_�J@VHP]`OQFJIL��XP= ��~L©G±p=GFcbd@VILRU@VF\>�W^=£BD]UO�HDXJI^>�HP=_KM=GR
HJ=GX}�4T=G�\XD@C>UI^OQFJR?~i��OV]`R`�\XP= 8 �C@C]`I^=V�iWL@h� @C]`Ia@C>UI^OQFfHJ= 9*; _ oP�� o =GRU>AKMOQZ[Bi=GFJR�T=?=gBD@C]0KM=GWLWL=�HP= 9*;  o�_ o �E=?>AWL@
KMOQZ��DILFD@VILR�OQFjHP=GRAHP=GX}�xW^OVmQ@C]`IL>U�JZ[=GR_HJOQFJFP=p>�OQX w�OQXP]`R�W^=p>�=?]`Zc= 9*;  o�P�� o HJ=NWutvT=G�\XD@C>UI^OQF �A~(���E@VX�>�]`@��V=?]`R
HDXJ�\XJ=GW�WL@N>U�.T=?OV]`I^=pKMOQZ[B�Wd�=?>�=SIaFJK?WLXP> W^=GR.KMOQF\>�]`I^��XP>UI^OQFJR HP=S�J@VXP>�=�T=GFP=?]UmQI^=0HJXP=GR @VXl� ~D< =A>�]`@VFJRUb¥=?]U> =GR�>
@VXDRURUIzWLI�T=N@VXjbr@VI^>£��XP=pWut{@VZcBDWLI^>UXJHJ=AHJX�BD]UO�KM=GR`RUXJR£HPOQIL>MG=?>�]`=�ILFJH T=?Bi=GFJHD@VFk>�=0HP= 8 ~



� ��� ������� 	���*,����	'���� ��	��������%� ������*F�� ��"	��,���� � �F	��������S� ����	����"	.� 
!� � ��(�'�^� ���-�!����#� ������� ���(�-� �)� 	J�^� �������� ��	 ����(�
< =?>�>�=_R�T=?BD@C]`@C>UILOQFcHP=GR�KMOQFk>�]YI^�DXP>UI^OQFDR(�@SKMOQXP]`>�=GR�=?>�W^OQFPmQXP=GR�HJIaR�>U@VFJKM=GR�Bi=?]`Z[=?>_�@SWL@A>U�.T=?OV]`I^=(=�Ki=GKM>UI^�V=

H�t%G=?>�]`=pBDWLXJR BJ]}T=GHDILKM>UI^�V=0�\XJ=pWL@%>U�.T=?OV]`I^=pKMOQZ[BDWu�=?>�=V~`D�Fl=�Ki=?>?�DFPOQXJR9>�]UOQXJ�VOQFJR£HJ@VFJR9Wut{@VZcBDWLI^>UXJHJ= �A~ ±[HP=GR
WLOVmQ@C]`I^>U�JZ[=GR[HJ=n�C@VW^=GXP]¡T=GW^=?��T=?= 9*;  o�P�� o ~ ( G=GZ[=fRUI9FPOQXJRg@VHPOVBJ>�OQFJRgBiOQXP] 8 XJFP=l�C@VW^=GXP][HP=xWut OV]`HP]`=lHP=
1 > �EWL@hKMOQFJRU>U@VFk>�=[HP=%KMOQXPBDWL@CmV=%]U=GR�>�=%>�]UOVB�mV]`@VFJHP=�BEOQXJ]���XP= Y 	 N _ R
�� 9*;  o�P�� o R�OQI^>�Bi=?>UI^>?~D��=%>�]`@VI^>�=GZc=GFk>Bi=?]U>UXJ]U�D@C>UI^b�ILFDK?WLXJ@VF\>.W^=GR >�=?]`Z[=GR(HDXh>v�\Bi=c¦ Y 	 N _ R
�� 9*;  o�P�� o ª � =GRU>9@VWLOV]`R9FPOQFlBE=?]`>UXP]U�D@C>UI^b�~\�'=�>�=?]YZ[= 9 ; _ oP�� oHJ= �A~L©h�@VK?KM=GF\>UXP=0W^=�BJ]UOV�DWu�=GZ[=V~�¢�@C] @VILWaW^=GXP]`R?�QR`IDWut OQFnHJILZcILF�XP= 8 BiOQXP].]�T=GHJXJI^]`= 9*; _ oP�� o �}WL@pKMOQFDR�>U@VFk>�=0HP=KMOQXJBDWL@CmV=[HP=?�}I^=GFk>S�i=G@VXJKMOQXPB�>�]UOVB|mV]`@VFDHP=V~z��t�#S¢�D+R\T=?BD@C]U=g=GF|HP=GX}�fKMOQF\>�]`I^��XP>UI^OQFJRAH.T=GWLILZcIL>\T=?=GRSB�@C] 8
WL=GR WLOVmQ@C]`I^>U�JZ[=GR 9*;  o�P�� o ~�D�FlBJ]U=GFD@VFk> XJFP=A� @VW^=GXJ]cT=GW^=?��T=?=NHP= 8 ��W^=GR W^OVmQ@C]`IL>U�JZ[=GR 9*;  o�_ o =?>(WL@%KMOQFJR�>U@VF\>�=
HJ=lKMOQXPB�WL@CmV=nR�OQF\>[RUXP�hR`@VZcZ[=GF\>NBi=?>UI^>URpBiOQXP]%Bi=?]`Z[=?>�>�]U=lXJFsK?@VWaK?XJW�Bi=?]U>UXJ]U�D@C>UI^b9HP=GRgKMO\=?�nK?I^=GFk>URgHP=
�4ILWLRUOQFz~k¢�@C](KMOQFk>�]U=V�}W^=GR W^OVmQ@C]`I^>U�DZ[=GR�HP=GRhT=GW�T=GZ[=GF\>UR(HP=�Zh@C>�]`ILKM=�HJ=?��I^=GFDFP=GFk>.>�]?�=GR mV]`@VFJHJR?~>I�WDbr@VXJ>.HPOQFJK
HDILZcILF�XP=?] 8 w�XDRU�\X�t¥�@AHJ=GR�� @VWL=GXP]`R�BJ]`O�KY�P=GR�HP=p°�< : ~Q��@pR�T=?]`I^=(Bi=?]U>UXJ]U�D@C>UI^�V=(��XJI}Bi=?]`Z[=?>�W^=£K?@VWLK?XDWJHP=GR�KMOC§
=?�nK?I^=GFk>UR�HP= �4ILWLR�OQF�HPOQI^>�HJOQFJK G=?>�]U=lT=?>�=GFJHDXP=0�@�>�OQXJR�W^=GR�OV]`HP]U=GRG~C< =?Bi=GFJHJ@VF\>?��>�OQXJ>�KMOQZcZc=9Wa@_KMOQFJR�>U@VF\>�=
HJ=�KMOQXPBDWa@CmV=�� U ¦ 8 ª�¦r�VOQI^]S@CBJBi=GFJHJILKM=N¨0ªY�iW^=GR�KMO�=?�hK?I^=GF\>URSHP=N�4ILWLRUOQFjBi=GXP�V=GF\>0G=?>�]U=[H T=?>�=?]`ZcIaF.T=GR�=GF�R�=
��@VRU@VFk>ARUXP]_WL=GRlT=G�\XD@C>UI^OQFJR_HDXxmV]UOQXPBi=pHP=p]`=GFPOV]`Zc@VWLIaRU@C>UI^OQFz�P��XJIzBi=?]`Z[=?>�>�=GF\>_WL@ �y]`=GR�OQZcZc@C>UI^OQF �h@VXP>�OC§
Zh@C>UIL�\XJ=%HP=GRA>�=?]`Zc=GR � Y 	 N _ R
�� 9*;  o�_ o � � ~ #0F�OV�J>UIL=GFk>0@VILFJR`I'WL@lH.T=?Bi=GFJHJ@VFJKM=gHP=GRSKMO\=?�nK?I^=GFk>UR0HJ=��4ILWLR�OQF
B�@C]A]Y@CBJBiOV]U>[�@ 8 ~ � OQXJRSBiOQXP�VOQFJRAHPOQFJKgH.T=GHJXJI^]`=%W^=GXJ]��C@VW^=GXP]SBiOQXP] 8 ��°�< : HP=gW^=GXP]S�C@VW^=GXP]0K?@VWLK?XJW�T=?=
Bi=?]U>UXJ]U�D@C>UI^�V=GZ[=GF\>(BiOQXP] 8 � 1 :> ~¨�ILFDRUIu�?Wut�#S¢�Dx=?>'W^=GRAT=G��XJ@C>UI^OQFJR�HJXSmV]UOQXPBi=�HP=�]`=GFPOV]`Zc@VWLIaRU@C>UI^OQFSRUILZ[B�WLI^�J=GF\>EWL=�K?@VWaK?XJWQHP=GR�@VZcBDWLI^>UXJHJ=GR
HJ=�>�]`@VFJR`I^>UI^OQFJRc�D@VHP]UOQFJIL��XP=GR?��=GF�W^=fR\T=?BD@C]`@VF\>l=GF�HP=GX}� >v�\Bi=GRlHP=fKMOQF\>�]`I^�DXJ>UI^OQFJR?~ � F2BD]U=GZcI^=?]n>µ��BE=
K?@VWaK?XJWL@C�DW^=�BE=?]`>UXP]U�D@C>UI^�V=GZc=GFk>f¦dKMO�=?�hK?I^=GF\>xHP=��4ILWLRUOQF�ªY��=?>�XJF2R�=GKMOQFDH2>v�\Bi=¡¦�T=GW�T=GZ[=GF\>URjHP=�Zc@C>�]`ILKM=
�D@VHP]UOQFJIL��XP=GR0HP=GRpOVB T=?]`@C>�=GXP]`R%W^O}K?@VX}�JªAFJOQF|Bi=?]U>UXP]U�D@C>UILb�=?>NHPOQFDK[BDWLXJRSH T=GWLIaK?@C>l�@jK?@VWLK?XJWL=?]G�'Zc@VILR0HJOQFk>
OQF�Bi=GXP>9BD@C]UbrOQILR(R?t{@ Ki]`@VFJK`�DI^]£mV] G@VKM=x�@[HP=GR£KMOQZ��DILFJ@VILRUOQFJR£@VH T=G��XJ@C>�=GR�H�t OV�DR�=?]U�C@C�DW^=GR?~



��������� ���
	��������� �����

� ��� ����� �"!$#&% ' ��(

)+*-,/.103254�687:9�;�<>=�9@?A=CBED�F�G+HJILKNMPORQ�SUTV*>W�XZY\[]*>^�_
)a`�,cb]03dc0�egfih�4Lfi6@?�j
I3.Ak�lmKnO�<E;�;E0
oCTV*>W�XAp�[P`g*
)a^�,/qr03sP0�tuf>j�<>v:fwBED5FiGxH:I3qy?gz1<E68={KN4\|g9E0LO}<E;�;E0
~L��TV*>W�WZY\[�piW��
) Yi,cs�0�b��1��<E6@;�B>D�FiGxHm) s5bPs5b�M�2�?Av:v:fi��?�68fi;@7:?A=g,�IP�@qy<>f�9@�16@<>��<>=�;�?��m;@41<�25K���j�7x?AvJfi;@7:=1��f�9@|�����<E;�6@|
f����Lv:7:;@��z1<u9@7:=�`Z��0�T�T�s�[�[�I���KN4\|�9>0LMm<Ej
0�O}<E;�;E0��L~�T�`i���A`A[ `i�1*>_i�A`¡) fi6@¢u7xj3£�4�<E�1��<¥¤�¦Z�A`i��pZ�iY�`�,�0

)a��,c§�0�b ��<RBED�F�G+H/) s�<>v:vx<C2�?Av:v:fi��?�68fi;@7:?A=g,�I/��b�=¨7:����6@?�j�<>z©��<>f�98�16@<>��<>=\;{?��c��7x¤g7:=��i�ª7:=�z���«¥<>z©25K
j�7:?Av:fi;@7x?A=�7:=c;@41<�=1<>�1;�68f�vgs���<>9�?A=�9�|g9�;�<>�{0�T�T�sm[�[�I��]K�4�|g9E0iMm<Ej
0Ad¬o3o�T�`i���A`A[��p�*�*E�A`�) fi68¢�7xj
£�41<E�1�
<¥¤�¦Z�A`i�A_i�A`���,�0

)aX�,�e
0�b���fi;�?wB>D�FiGxH�) O�®¯2��¡2�?Av:vJfi�
?�6�fi;@7x?A=g,�I��O�®¯2���;�<>«�4�=�7:«Ef�v°�L6@?���?A9@f�v�I��±25k�M ² �ªO�®¯2m2��³W�_���Y
)�p�,c§�05®Pfi�A7x´5fi68f¨BED�FiGxH]) K�fi6@;@7J«Evx<¡dufi;@fRt�68?A�1�$25?Av:v:fi��?�68fi;@7x?A=g,�I/��Mm<Ejg7x<E´¶µ��]K�fi6@;@7:«Ev:<¡K�4�|g9@7:«E9EI��
KN4\|�9>0�Mm<Ej
0Ld·oLo�T�`i���A`A[m�1*E�����1*i0

)a_�,c§�0A®�fi�A7x´�fi6�f±BED�F�G+H�) K�fi6@;@7:«Evx<�dufi;@f/tu6@?A�1��2�?Av:vJfi�
?�6�fi;@7x?A=g,�I���Mm<Ejg7x<E´¸µ��3K�fi6@;@7J«Evx<mKN4\|�987:«E9@�gI���7:9�<
¹f�º�?A�16P`i���A^�I�»�¼³¼-½\¾À¿�¿\½AÁ�Â�Ã+ÄÀÅ\ÄÆÃ ÂAÇZÈ�¿

)aW�,�e
0�ÉÊ<>7:=\�
<E68�1Iu��bËq�?gz1<>vmµ�� O�<E��;�?A=�9EI��ÊK�4�|g9E0�Mm<Ej
0�O}<E;�;E0mQ�~$*>`�XZY¸TV*>W�XAp�[�ÌNbc0Negf�v:f��{I��}0À^�XAp
z1<C��k�vx<>��<>=\;@fi6@|ÊKÍfi68;@7:«Evx<±lm4�<E?�6@|��gI�<>z°0�²c0Íe�´5fi6@;@41?Av:�ÎT�b�v:��Ï���7:9@;uf�=LzrÉ©7xh�9@<>v:v:9EI�e�;�?g«@hg41?Av:�{I
*>W�X�WA[�Ì�e
0�O�0�tuv:f�9@4�?�´�I�.�0�ÐVv:7x?���?A��vx?A9�f�=�zcO�0iqyf�7:f�=L7�IL�VÉÊ<>fih�ÐV=�;�<E6�f�«¥;@7x?A=�9�É¬7x;@4cO}<E��;�?A=��
®�f�z16@?A=
e�|g����<E;�6@|g��KN4\|�9>0�Mm<Ej
0LdÒÑCTV*>WApZ��[�*>`�_��

)+*E�Z,/Óc0�Ô�0�ÉÊ<>7J9@9�h�?�����<E; k 0�K�0LÉ¬7x�A=�<E6>I3ÕÍ0LK�4�|g9E0LX�^�TV*>W�^i��[P�ZY1Ì3X��1TV*>W�^i��[c*>_
)+*�*-,�KÍ0NK�fi�Af�=�7:=�7�I���kN;@��z1<�z1<>9�?A9@«E7:v:v:fi;@7:?A=�9�z��Ö9�|g9�; ¹<>��<�s5×-�iØs5×{<E;±��<>9@�16@<�z1<�vJfÊz��16gÙ<E<yz1<{jg7x<�z��
�UÙ<>9�?A=ys ×Ú f>j�<>«/vx<�z�Ù<E;�<>«¥;�<>�16udukNO�KN®PÐ ¹f�O�kNKÍ0���lm4 ¹<>9@<]z1<�d�?�«¥;�?�6�fi;EI
O�bPO�W�X��8*>_�I�TV*>W�W�XA[)+*>`�,�s�0L§�f>|g9�<E6>I341<E�1���L43¦iWApZ�A`�`�XZY1I�*>W�WAp

)+*>^�,�O�01ÉÊ?Avx�Û<>=�9�;�<>7J=°ILKN4\|g9E0�Mm<Ej
0yO}<E;�;E0°Ü°QwTV*>W�_�^A[�*>WZY���0
)+*¥Yi,�e
01ÉÊ<>7:=\��<E6@�1IN��lm41<cÝ¯��f�=�;@�L�Þlm41<E?�6@|�?���ÔÍ7:<>v:z�9@�gI325f��c��687Jz1��<¯ßP=�7:j�<E689@7x;³|�KN6@<>9@9EI}*>W�W�X
)+*>��,�e
0}§�4�f�vJ7:v�f�=�zÊkm0�§�?A�°Im�8µu=Ê9@�1��<E689@|�����<E;�687:«/«¥?A=�;�687:�L�1;@7x?A=�9u;�?y;@41<�25K¨f�9@|�����<E;�6@|w?���;@41<�s
àâá §±T�e�[�I��±KN4\|�9E0�M <Ej303d·o�ãwT�`i���A^A[ �A���i���AW¡) fi6@¢�7:j3£�41<E�����L43¦Z�A`g*>`i�A`�^�,�0

)+*>X�,/¢c0}t/0�® <�I}.�03KÍ0�q�f�f�=�zw2u0Lä�03Ér�}I���s àåá §æf�=Lz�s àçá ¢¯¦Z9u7:=y;@41</4�<>f>j�|yÏ\�Lfi6@h�v:7:��7:;EI��KN4\|�9>0�Mm<Ej
0Ld·oLS�T�`i���1*�[m�AWZYA���iYÊ) fi6@¢u7xj
£�41<E�1���L43¦Z�����A_g*>��W�,�0
)+*�p�,�® <>f�j\|�Ô�v:f�j�?�6PbPj�<E68fi�A7:=1�èt�6@?A�1�}I3e1������<E6 `i���A^�6@<>9@��vx;@9�£
»�¼é¼�½�¾À¿�¿�êNê�ê�Ã ëEÄ ìZí�Ã ë�¼�ì\î>ï�ÇAðJÁ3ÃañEÁ�òi¿>ó�ÇAð:Â\¿\»�ï�ì�Â\¿�¼-ð�ô ì\î�Â1Ä ñ�¿�ëEò�õcõPñið÷ö�ø�ø�ù�¿�ôÆîZÁ�ñ�ógÃ ëE»�¼�õcÄ

)+*>_�,�qr01s5fi;�;@fi�Av:7:fgI�bc0À.101s5�168f�9>IgKÍ0Ltuf��c�L7:=1?1Igbc0�eg;�?�«E«�4�7�BEDNFiGÍ��lm41<]25§]qú��fi;�687+¤�f�=Lz±;@41<¯��=L7x;@fi6@|
;�687:f�=1�Av:<>�gI325§]q¶ÉÊ?�6@h�9841?��}I
25k�M ²cI}*>^��8*>X±Ô�<E��68��fi6@|{`i���A`�0

)+*>W�,�b]0
.10�s5�168f�9EI��82�KRjg7x?Av:fi;@7x?A={7J={s$f�=�z�§·z1<>«Ef�|�9>£3`i���A^�I���fi68¢�7xj
£�41<E�1���343¦Z�A^i��pi`i�A^�0
)a`i�Z,�t/0\b�vx;@fi6@<>vJv:7�f�=�z�qr0gO�0\q�f�=1�Af�=1?1I�8e�;@f�=Lz�fi68z±��?�z1<>v��L4�|g9@7:«E9�T�f�=�z±��?�6@<�[�fi;�;@41<PO�®u2u0\K�68?�«¥<E<¥�
z�7:=1�A9>I�ÉÊ?�68h�9@4�?��}I
t�<>=1<EjifgI�eg´ 7x;�ûE<E68v:f�=Lz°Igq�f>|y`����³`�X�I°µu«¥;�?���<E6c*¥Yi�8*>��IÍ*>W�W�W�I��



����� �����L��� �Í�
	��}g�����

)a`g*-,�Ô�0\K�fi6@?gz�7�I}��d�<E;�<E68��7:=Lfi;@7x?A=�?���;@41<���=�7x;@fi687:;ª|];�6�7:f�=1�Avx<m�3fi68f���<E;�<E689@�gI����@B��gF���B
	�����������-D����LDªB����3F��
D�����3FiG�������EB���B�� ��B!��#"$�&%�')(��
B*�+%�,-��'�,.���+�*�0/����1"�(2�4365�5.3�7�8�9;:<�-DªB*�=	AF�:<8?>�'gBA@cB>DB'gB*�-G+F�� 	.�
8
3�C��D���-E6F�GG3H5I5.3

)a`�`�,�qr0m257:�L«84�7:=L7�Ikm0�Ô�68f�=�«¥?1I�Ô�0�K�fi6@?gz�7�I�Ó/05O��1�L7J«¥û�INO�0�eg7:vxj�<>9�;�6�7:=�7�f�=�z¬b]0me�;�?g«E«84�7�Ic��ß�=�7x;@fi687x;³|
;�687:f�=1�Av:<]f�=�f�vx|g9@7:9�7:=�;@41<c9�;@f�=Lz�fi68z���?gz1<>v}f�=Lzy9�<>=�987x;@7xjg7x;ª|�;�?�=1<E´ �L4\|�9@7J«E9@�gI1<�2�?A=1�KJ<L3SMLONPL3Ü3Ñ
T�`i���A^A[�É¸t�^i�AX�) fi6@¢u7xj
£�41<E�1���L4
¦Z�A^i��p�*>W���,�0

)a`�^�,�e
01bP�±fi;�?�BEDNFiGxH�T�O�®u25�è«¥?AvJv:fi��?�68fi;@7x?A=3[�I��Mm<E?��L;@7:��7xûE<>zèO�®¯2��{d�<E;�<>«¥;�?�6Pl�<>«84�=L7:«Ef�v�dP<>987x�A={Mm<¥�
��?�6@;@�gI
25k�M ² �ªO�®¯2m2m¦i`i���A^��³^i�g0

)a`ZYi,�e
0�b���fi;�?�BED}FiGxH1) O�®¯2���25?Av:v:fi��?�68fi;@7x?A=g,�I3��O�®¯2��]ÓukNO�µÖlmduM�£�Ó<E6@;�<¥¤cvx?g«Efi;�?�6>0Zl�<>«�4�=�7:«Ef�v�z1<>9@7x�A=
6@<E��?�6@;EI���25k�M ² �ªO�®¯2m2��³`i���1*-�ª�1*�*

)a`���,�e
0 b���fi;�? B>D±FiGxH�) O�®¯2�� 2�?AvJv:fi��?�68fi;@7x?A=g,�I���O�®¯2��}£ Ðé=�=�<E6�;�68f�«@h�<E6¡;�<>«84L=�7:«Ef�v]z�<>9@7x�A=$6@<E��?�6@;EI��
25kNMP²m�ªO�®u2 2��³`i���A`��ª�A`�W

)a`�X�,�KÍ0�MÞs5fi6@��?A9@fÊqyfi687J=�41?nBED]FiGxH T�O�®u25� «¥?AvJv:fi��?�68fi;@7x?A=3[�I¯�8µu�1;�<E6�;�68f�«8h�<E6�l�<>«84�=L7:«Ef�v5dP<>987x�A=ÖMm<¥�
��?�6@;@�gI
25k�M ² �ªO�®¯2m2m¦i`i���1*-�ª�A`ZY

)a`Ap�,�M�0�Ó�f�=èz1<E6�kN7 º�h3I���l�68f�«8h�68<>«¥?A=�9�;�68��«¥;@7:?A=�7:=±;@41<uO�®¯2���<¥¤g��<E687:��<>=\;@�c;@4 ¹<>9�<¯z1<Pd�?g«¥;�?�68fi;]T�`i���A`A[
)a`�_�,�e
0Cb���fi;�?âBED¨FiGxH$T�O�®¯2��"«¥?AvJv:fi��?�68fi;@7x?A=3[�I ��M Ð�2�® l�<>«84L=�7:«Ef�vRd�<>9@7:�A=ÎMm<E��?�6@;@�gIÖ25kNMP²m�
O�®¯2m2m¦i`i�����Z�ª�A^Ap

)a`�W�,�e
0bP�±fi;�?¸BED�FiGxH T�O�®u2��n«¥?AvJv:fi��?�68fi;@7x?A=3[�Iu�825f�vx?�687J��<E;�<E689�l�<>«�4�=�7:«Ef�v�d�<>9@7:�A=ÖMm<E��?�6@;@�gIN25kNMP²m�
O�®¯2m2m¦i`i�����Z�ª�A^�X

)a^i�Z,�KÍ0�MÞs5fi6@��?A9@f¡q�fi687:=L41? B>D�FiG+HPT�O�®¯2�� «¥?Av:v:fi��?�68fi;@7x?A=3[�Iu�@q��1?A=ne�|�9@;�<>� l�<>«84L=�7:«Ef�v5d�<>9@7x�A= Mm<¥�
��?�6@;@�gI
25k�M ² �ªO�®¯2m2m¦i`i���1*-�ª�1*E�g0

)a^g*-,w�8tukNb�²�l¯ILd�<>«¥;�<>«¥;�?�6¯dP<>98«¥687x��;@7x?A=yf�=�z�eg7:�/��v:fi;@7:?A=�l�?�?Av:�gI325kNMP² �L6@?���68f�� vJ7x��68fi6@|�0
)a^�`�,�M�0L§]f�v:��f�=°I1l�68f�=�9E0�b¯e1q�kmI3.�0�s�f�987:«�kN=��A7:=1<E<E687:=��èTV*>W�Xi��[
)a^�^�,�M�0LÔ�?�6@;ª|{<E;�µ�03eg«84�=�<>7:z1<E6>I��MmÐ@25® �Lfi;�;�<E68=y6@<>«¥?��A=�7x;@7x?A=L�gI�O�®¯2���W�_���YA�g0
)a^ZYi,�.103Õ
´�<>7xû>7x�1I���O�®u25�ybP=Lf�vx|�987:9 eg�1��68?A�1;@7:=1<uO�7x�L68fi6@|g�gIgO�®u25�
¦Zlm²¯¦iW����ª�1*i0
)a^���,�µ/0�O�<E6@?�|�I��8e�;@fi;@�L9�68<E�
?�68;E£N�c��?A=R;�687:����<E6���<E6@�Û?�68��f�=L«¥<>�gI�O�®¯2��¬�c�1?A=¬��<E<E;@7:=��1I�25k�M ²cI�`g*
=1?�j�<>�c��6@</`i���A`�Ì�»�¼³¼-½\¾À¿�¿iì�ÂAñiî�Á�ì�ÃaíEñið�î\Ãaíi»�¿�ïéò\ÄÀÄ Q�ÂAñiî�Á\ì�Ã+½\»�½�R�ô Á�ì�S¯ìiø�öHTVU�W�X

)a^�X�,�km0ZbP9@vJf�=�7:z1<>9�B>D}FiGxH:I��@qy��?A=];�687:����<E6���<E6@�Û?�68��f�=�«¥<N´ 7x;@4¯;@41<�6@<E?���;@7:�±7:9�<>z]O�®u25�cz1<E;�<>«¥;�?�68�gI�O�®u2��
=1?�;�<c`i���A^��ª��p�Y

)a^Ap�,�e
0}b���fi;�? B>DPFiGxH5T�O�®¯2��C«¥?Av:v:fi��?�68fi;@7:?A=3[�I���O�®¯2��Cl�687x����<E6]9�|g9�;�<>�&l�<>«�4�=�7:«Ef�v�d�<>9@7:�A=rMm<E��?�6@;@�gI
25kNMP²m�ªO�®u2 2m¦i`i���A^��³^g*i0

)a^�_�,�O�®¯2�� «¥?Av:v:fi��?�68fi;@7x?A=}I YÀlm41< e�Ð@25s�qw2 �3f�«@hifi��<>�gI »�¼é¼�½�¾À¿�¿\ÄÀ»ZíiÅVZªíEÇgõ]½�Ã ê�ñiÅ\ÃaíEñið�î�Ãaíi»i¿\ÄÀ»ZíiÅVZ
íEÇgõ]½�¿�[G\^]�_�¿ZÁ�ñ-ï�ì�ò\Ä ¼¥Ã+»�¼-õ

)a^�W�,�O�®¯2�� «¥?Av:v:fi��?�68fi;@7x?A=}I ��lm4�< s�68��=�<>v �Lf�«8hZfi��<>�gI »�¼é¼�½�¾À¿�¿\ÄÀ»ZíiÅVZªíEÇgõ]½�Ã ê�ñiÅ\ÃaíEñið�î�Ãaíi»i¿\ÄÀ»ZíiÅVZ
íEÇgõ]½�¿6`
ñEíEÇgî�ë�¼�ðªò�í¥¼�ô Çgîi¿ZÁ\ñ-ï�ì\ò\Ä ¼¥Ã+»�¼-õ

) YA�Z,�l¯0Ne�º�a?A9�;�68f�=�z¨BED�F�G+HJI���®P7:�A4g��<>=1<E6@��|\���L4\|�9@7J«E9c<Ej�<>=\;���<>=1<E68fi;@7:?A= ´ 7x;@4 Kä¯lm®PÐébËX�0:*E�gI�2�?A���L�1;E0
KN4\|�9>032�?A���/��=°0}Q\S
Ü T�`i���1*�[P`�^�_

) Y�*-,�Ý�Ý ��68?���68f��{I°»�¼é¼-½\¾À¿�¿�êNê�ê�Ã+ÄÆî�ë>ÃaíEÇAðªî�ñiÄÀÄ ÃañEÁ�ò�¿\½�ò�Å\Ä�ô í�¿�]cbHdOe ¿�ë@ÇZï�¼�¿�f�f
) Y�`�,w��lm41<�dufiÓu7:=�«E7°�Lf�«8hZfi��<>�gIÍ»�¼é¼-½\¾À¿�¿\ÄÀ»ZíiÅVZªíEÇgõc½\Ã ê�ñiÅ\ÃaíEñið�î�Ãaíi»i¿\ÄÆ»�íiÅVZªí�Çgõ]½i¿�Q�îZì\Ä gZë¥ô ë�¿ZÁ\ñ-ï�ì\ò�Ä ¼-Ã+»�¼�õ
) Y�^�,/Ð�0
s�<>vx|Afi<Ej3I5��O}?A§]7���9�<E6P�A��7:z1<cf�=�z{6@<E�Û<E6@<>=�«¥</��f�=\�Lf�v:��j�?A7x6P��6gÙ<>9�<>=\;@fi;@7x?A= ¹f±v:f±O�®¯2��we�?��Û;ª´5fi6@<
ÉÊ<E<Eh{;�<>=\��<]f���25k�M ²cI��AXA¦i`i���A^

) Y�Yi,cä/0�t�6@?A989@��f�=°ILÕÍ0�O�7x��<E;@7�I\ä�0�²�7x65f�=�zè®]0�Ýu��7:=L=°I��8egß�T�^A[N6@<>v:fi;@7x?A=�9�f�=�z�;@41<�25K f�9�|g����<E;�687x<>957:=
s$z1<>«Ef>|g9m;�?ih jL§ × k I á § × k f�=�z�§<l §u�N§ × k I���KN4\|g9E0LMm<Ej
0�d·oL��T�`i���A^A[ �1*>�i���iY) Y���,�M�0�ÔÍv:<>7:9@«84�<E6�f�=�z�l¯0\q�f�=�=1<>v�I��8tu<>=1<E68f�v
f�=�f�vx|g9@7:9?��}=1<E´¸�L4\|�9@7J«E9�7:=±s à .\¦��39@7�§��gI�KN4\|�9E0�O}<E;�;E0s ÜOL3oUT�`i���1*�[P^g*�*±) fi6@¢u7xj
£�41<E�1���L43¦Z�1*E�1*>`ApiX�,�0



��������� ���
	��������� �����

) Y�X�,�M�0
ÔÍv:<>7:9@«84�<E6Pf�=�z�l¯0
q�f�=�=1<>v�I���k¤g�Lvx?�687:=���=1<E´ �34�|g9@7:«E9m7J=�;@41</s à á §æ9�|g9�;�<>����KN4\|�9E0
O}<E;�;E0s Ü°Q3Q¡T�`i���1*�[P`ZYA�y) fi6@¢u7xj
£�41<E�1���L43¦Z�1*E�A^g*>`g*-,�0x0
) Y\p�,cä/0Lt�68?A9@9@��f�=°I�t/0gÐV9@7:z1?�6873f�=�z{qr0gKÍ0gÉÊ?�68f�4°I�825Knf�9�|g����<E;�68|±7:=�s�×Ú à á §]× k £Le�;@f�=�zLfi68z���?�z1<>v��?Av:v:�1;@7x?A=L�gI�K�4�|g9E0�Mm<Ej
0LdÒÜL�UTV*>W�W�_A[ �A�Api�i�iYw) fi68¢�7xj
£�41<E�1���343¦iWApZ�A_�^i�A�
) Y�_�,�l¯0�s�6@?�´Pz1<E6 ¹f�v:f�«¥?A=��>Ù<E6@<>=�«¥<�O}<E�L;�?A=�KN41?�;�?A=�`i���A^�I��825§cqú�L4Lf�9�<�£ á���� ���g0
) Y�W�,�§�0mbP�
<¸B>D±FiGxHc) s5k�O�O�k 2�?Av:v:fi��?�68fi;@7:?A=g,�I��@q�<>f�9@��6@<>��<>=\;�?��/l 7:��<¥�ªd�<E��<>=�z1<>=\;�25K��Óu7x?Av:fi;@7:=��
bP9@|�����<E;�687x<>9m7:={s5× à á §�× k IL§��Í§	�°§�× k I�h�
x§�× k d�<>«Ef>|g9@�gI�s5kNO�O�k�é2mµ¯²PÔ��ª�A^ZY�Y1I41<E�1��<¥¤L¦Z�A^i�A_i�A^���0

)a�i�Z,cä/0�t�68?A9@9@��f�=wf�=�zÊqC0�KÍ0�ÉÊ?�68f�4°I��825K f�9�|��±��<E;�687x<>9u7:=¡s z�<>«Ef>|g9u´ 7x;@4¡=1<E´ �L4�|g9@7:«E9�7:=wz1<>«Ef�|
f����Lv:7:;@��z1<>9EI���KN4\|g9E0�O}<E;�;E0
s©S3~3Ü�TV*>W�WAp�[m`ZY�*�) fi6@¢u7xj3£�4�<E�1���L43¦iW�Xg*>`�`�X�W�,�0

)a�g*-,�km0ÍO���=1�A4L7f�=�zCd/0�É¬|gvx<E6>I �82�?A���Lvx<¥¤�Lf>j�?A��6c«¥?A�1�LvJ7:=1�A9�7:=C9@�1��<E689�|g����<E;�6@|¡f�=�zC�L=1<¥¤���<>«¥;�<>z
25KÊjg7x?Av:fi;@7x?A=�7:=/;@41<�z1<>«Ef�|/s à�á §��gIAKN4\|g9E0�O}<E;�;E0AsnÜLÑ}Q�T�`i���1*�[^�`i�±) fi68¢�7xj
£�41<E�1���343¦Z�1*E�AWg*¥Y�W�,�0

)a��`�,�qr0�257J��«84�7J=�7�ILk 0�Ô�68f�=�«¥?1I}bc0�qyf�9@7:<E6@?{f�=�zwO�0�eg7:vxj�<>9@;�687:=�7�I��V� à 9u;�6�f�=�9@7x;@7x?A=L9E£3b =1<E´ �÷6@?A=\;@7x<E6�÷?�6P7:=�z�7x68<>«¥;me1ßue\ä 9�<>fi68«�41<>9EI���K�4�|g9E0LM <Ej303d o°ãÊT�`i���A^A[ ��pi�i�1*>X¡) fi6@¢�7:j3£�41<E�����L43¦Z�A`g*>`�^�WAp�,�0
)a��^�,cä/0�²�7x6>IN�825K©jg7x?Av:fi;@7:?A=°£Llm41<�25§]q ��fi;�6�7+¤yf�=�z¡=1<E´ �34�|g9@7:«E9EI��±²P��«Ev�03KN4\|g9E0
KN6@?g«i0�eg�1�L�Lv�0}QLQ�ã
T�`i���A^A[�*�*�*�) fi6@¢u7xj3£�4�<E�1���L43¦Z�A`i�A_i�A_i�Z,�0

)a�ZYi,�l¯0
qy?�6@?A7�I5�825K¬jg7x?Av:fi;@7x?A=�7:=ys5×Ú àçá §�× k 7J=¡egß¯e\ä tuß�l ´P7x;@4�687:�A4�;V�ª4�f�=Lz1<>zy=1<>��;�687:=1?A9EI��±KN4\|�9E0O}<E;�;E0
s N
~LS�T�`i������[ ^�X�X�) fi6@¢u7xj3£�4�<E�1���L43¦Z������pi^�`�_�,�0
)a����,�d/0�254�f�=��1I}b]0�qyf�9@7:<E6@?yf�=�zr®c0�q��168f�|Af���fgI���²P<>�1;�687J=1?���7+¤17:=1�{f�=�zUv:fi6@��<�25K j�7:?Av:fi;@7x?A=r7:=Ês
�L4\|�9@7J«E9EI���KN4\|�9>0�Mm<Ej
0Ld·o�ãrT�`i���A^A[���pi�i�1*>^w) fi6@¢u7xj
£�41<E�1���L43¦Z�A`i�A�g*�*�*-,�0

)a��X�,�s�0�du�1;�;@fgI�2u0}e�0
§�7J��f�=�zre
0}µu4°I5��bÒ«¥?A=L9@7:9�;�<>=\;u6@<>9�?Av:�1;@7:?A=y?����
?A989@7x�Lvx<cf�=1?A��f�v:7x<>9u7:=¡s5×Ú à á§ × k f�=�z�s l à hPjL§ l z�<>«Ef>|g9EI��±K�4�|g9E0LM <Ej30�O�<E;�;E0
~ML�T�`i���A^A[ �1*�*>_i�1*�) fi6@¢u7xj
£�41<E�1���L4
¦Z�A`i�A_�`�`�X�,�0
)a�Ap�,�b]0°dufi;�;@fgIP��Mm���Lfi687x;³|���jg7x?Av:fi;@7J=1�{e1ßue\äæf�=�zr25K$jg7x?Av:fi;@7x?A=w7:=¡s àåá §±T�e�[�I��{K�4�|g9E0°Mm<Ej
0°dæo3oT�`i���A`A[m��p�*�pZ�A`¡) fi6@¢u7xj
£�41<E�1���L43¦Z�A`i�A_i�1*>X�,�0
)a��_�,�qr0�M f�7:z�f�v�Im�825K f�9@|�����<E;�6@|¡7J=rs ×Ú à á § × k z�<>«Ef>|g9]7:=rv:<E�÷;V��687:�A4�;���?gz1<>v:9¯f�=Lzr7x;@9�7:���Lv:7:«Efi;@7x?A=L9?A=����mz1<>«Ef�|�9>I���K�4�|g9E0�Mm<Ej
0LO�<E;�;E03�L~�T�`i���A`A[ `�^g*>_i�A^¡) fi6@¢u7xj
£�41<E�1���L43¦Z�A`i�A_i�AWg*-,�0
)a��W�,�.10gKÍ0�O�<E<uf�=Lz�§�0\ä�0gO�<E<�IÍ�82�K j�7x?AvJfi;@7x?A=�7J=�s à á § z1<>«Ef>|�f�=�z�f�=�?A��f�vx?A��9�687x�A4\;V�ª4�f�=�z�<>z�;�?��Ï\�Lfi6@h�«¥?A���Lv:7:=1�A9>I��/fi68¢�7xj
£�41<E�1���343¦Z�A`i�AW�`�Wi�g0
)aXi�Z,�O�03eg7Jvxj�<>9�;�687:=L7�IÍ��s©�34�|g9@7:«E9�f�=�zy9@�1��<E689�|g����<E;�6@|�I���fi6@¢u7xj
£�41<E�1���L4
¦Z�A`g*E���A^g*i0
)aXg*-,w��blmO�b¯e{l�<>«84L=�7:«Ef�v}d�<>9@7x�A=�6@<E��?�6@;EI�s©�L4\|�9@7J«E956@<E��?�6@;@�
»�¼é¼�½�¾À¿�¿iì�¼�Ä ì�ë>Ã ê�ñiÅ�ÃaíEñið�î\Ãaíi»�¿.Q�¼-Ä ì�ë�¿��2`1e���� [L¿������K[1\^]G[L¿���� `}¿iìZíEíEñ¥ë�ë>Ã+»�¼-õ]Ä

)aX�`�,�s�0LbP���
<E68;�B>D�FiGxH�) s5bPs5b�M 2�?AvJv:fi��?�68fi;@7x?A=g,�I�@qy<>f�9@�16@<>��<>=\; ?��Í;@41<�z1<>«Ef�|�9Ps àâá §·f�=�z{s à
á §	�AI���K�4�|g9E0�Mm<Ej
0LO�<E;�;E03��ãrT�`i���1*�[�*>�g*>_i�1*è) fi6@¢u7xj
£�41<E�1��<¥¤L¦Z�1*E�A�i���1*-,�0

)aX�^�,�t/0�bP���L7:<>=�z�7�BED/FiG+Hu)�µuK�b�O·2�?Av:v:fi��?�68fi;@7x?A=1,�I�Ô�7x6�9�;±��<>f�9@��6@<>��<>=\;�?��u;@41<y7:=�«EvJ��9@7xj�<è��68f�=L«84�7:=��
68fi;@7x?�?��Í�y4�f�z�6@?A=�95;�? á ��<>9@?A=�9m7:=yÕ × z1<>«Ef�|�98�gI3KN4\|g9E0�O}<E;�;E0
s N3~3ÑUT�`i������[]*>^
) fi6@¢u7xj3£�4�<E�1��<¥¤�¦Z������pZ�1*>��,�0

)aXZYi,�t/0
.�0LÔ1<>v:zL��f�=�f�=�z�M�0Ld/0�25?A��9@7:=�9>I���b ß�=�7! �<>zyfi����6@?Af�«�4�;�?±;@4�<]«Ev:f�9@9@7J«Ef�v}9�;@fi;@7:9�;@7J«Ef�v�f�=�f�vx|g9@7:9
?��9@��f�v:v°9@7:�A=�f�v:9EI���KN4\|g9E0�Mm<Ej
0LdÒÜ
ãrTV*>W�W�_A[P^�_Api^y) fi6@¢u7xj
£a�L4�|g9@7:«E9-¦iWAp�*�*E�A`g*-,�0

)aX���,/Ð�0�s�<>vx|Afi<Ej
I�e�0�s�fi6�9@�1hè<E;�µ/03eg«�4�=1<>7:z�<E6>I1«¥?A���c�L=�7:«Efi;@7x?A=�9m��687xj�Ù<E<>9E0
)aX�X�,�e
0�b���fi;�? BED�FiGxH���lm4�<�O�®¯2��©9�<>=�9@7:;@7xj�7:;ª| ;�?�987:=L`Z� �Û6@?A� s5× à .�¦#"�T%$&$�[±§�× k f�9�|g����<E;�68|��gIO�®¯2��
¦i`i���A^��8*E��p\0
)aXAp�,�b]0�t/0�Ô168?�z1<>9@<>=°I�µ/0�egh>º�<E����<>9�;@f�z°IAf�=�z�®c0�l�?��Û;�<�IAK�6@?��3fi�L7:v:7x;³|¯f�=�z�e�;@fi;@7:9�;@7:«E97J=cK�fi6@;@7:«Ev:<�K�4�|g9@7:«E9E0
T�2�?Av:���c�L7:f�ß�=�7xj�<E68987x;ª|èK�6@<>989EI}*>WApiWA[5Ð@egs5² _�`��ª���Z�ª�1*>Wi�AX��³^�0

)aX�_�,�e
0gs�6�f�=�z1;EI�8e�;@fi;@7:9�;@7J«Ef�v
f�=Lz{25?A���L�1;@fi;@7x?A=Lf�v�qy<E;@41?gz�957:=�d�fi;@f±bP=�f�v:|�9@7J9@�gI\9�<>«¥?A=Lzè<>z�7x;@7x?A=wT�kNv+�
9�<Ejg7x<E6 ²P?�6@;@4g�ª®P?Av:v:f�=�zèÐV=�«i0xIL²P<E´$ä�?�6@h
I�*>WApiX�0Æ[



����� �����L��� �Í�
	��}g�����

)aX�W�,�.103egfi��?�687Jz1?1I��b hg7:=1<>�±fi;@7:«Ef�v}«¥?A=�9�;�6�f�7:=1<>z  �;m��987:=1��;@41<]O�fi��68f�=1��<]�/��vx;@7x�3v:7x<E689���<E;@41?gz��gI
O�®¯2��1�³W�_��ª�A�g*i0

)�pZ�Z,�b]0
.10�s5�168f�9EI��VÉÊ<>fih�®Pf���7Jvx;�?A=�7:f�=°IL25KRj�7:?Av:fi;@7x?A={f�=�z�MPfi6@<�d�<>«Ef>|g9@�gI°41<E�1���L4
¦iW�_i�AXZY\p�*i0
)�p�*-,�t/0LK�fihg4�vx?�jif�f�=�z�Ð�0�s�<>vx|Afi<Ej
I���MPf�z�7:fi;@7xj�<]s$z�<>«Ef>|g9m´ 7x;@4{O�®u25�L�gI�O�®¯2��1�³`i���A^��³Wi�g0



���������	�
� ������������������������������! �#"$������%&��')(+*-, ��.��"/��01�2 ��%&�.��3.��"�������	��46587��:98���;0<�8=>�����@?01�
�BA �8�C?���:�;7D��0<����0�"�� ��0<��7E�:0F�2 �#7����6�� �#G."�0H���:���
I2JKML NCO JP�Q
d j�fi�L6 ¹<>9�vx<¡qy?gz ¹<>vx<Ê9�;@f�=�z�fi68z}I�v+j�f�9�|g��Ù<E;�687x<r25K z�Ù<E��<>=�z�f�=\;�<wz��R;�<>���L9±<>9@;èvJfC�SR<>��<Êz�f�=�9�vx<>9

«Ef�=Lf��g¤�z1<]z�Ù<>987:=�;�Ù<E��68fi;@7:?A=Ês�×Ú à . � "�§]× k <E;�s5×Ú à á §�× k IL<E;uz1?A=�=�<]f�«E« ¹<>9 ¹f�9@7J=�T�`Z�Í[�03ß�=$Ù<>«Efi68;�<>=\;�6@<v:<>9±f�9�|g�UÙ<E;�687x<>9�25K ��<>9@�16gÙ<E<>9èz�f�=�9±«¥<>9�z1<>�1¤Ö«Ef�=Lf��g¤R9@7x�A=1<E6�f�7x;±v:fÊ�L6�Ù<>9�<>=�«¥<y�34�Ù<>=1?A� ¹<>=1<>9èf��g�ªz1<>v ¹f
zL�¡qy?�z ¹<>v:</9�;@f�=Lz�fi68z°0°qyf�;@4 ¹<>9�<�Ù<E;@��z�7:<cv:f�9�<>=�9@7:�L7:v:7x;�Ù<�z1<�v+ja<¥¤g��Ù<E687x<>=�«¥<�O�®¯2�� ¹f��L=1<];�<>v:v:<cz�7UT Ù<E6@<>=�«¥<
<>=n<>9�;@7:��f�=\;�v+ja<E6@6@<>�16�9@;@fi;@7:9�;@7:Ï��1<{f>j�<>«�vJf�Ï\�1<>vJvx<�<>vJvx<{��<>9@�16@<E6�f¡987:=�T�`Z�Í[cz�f�=�9�v:<è«Ef�=Lf�vms ×Ú à á § × k 0O�<y=1?A�c��6@<�zGjéÙ<Ej�Ù<>=1<>��<>=\;@9�z�<{��68��7x;�z1<{�Û?A=�zÖ9@7J�c��v-Ù<>9�<>9�;�;�6@?��n��f�7x�Lv:<�<>=R6@<E�Afi68znz�<�v:fÊ9�;@fi;@7:9�;@7JÏ\�1<
f�=L=\�1<>vJvx<���?A�16m?���;�<>=L7x6Pz1<>9{Ù<EjZf�vJ��fi;@7x?A=�9P��6gÙ<>«E7:9�<>9>03²P?A��9Pf�j�?A=�9uz�Ù<Ej�<>vx?����5Ù</�Lv:��987x<>�1689�fi���L6@?�«�41<>9m��?A�16
f���Ù<>vJ7x?�6@<E6u«¥<>9{Ù<Ejif�v:��fi;@7x?A=�9>0�2�<E;�;�<rÙ<E;@��z1<cf Ù<E;\Ù<���<>=�Ù<E<�z�f�=�9Pvx<]«Ef�z168<]z��yz�Ù<E;�<>«¥;�<>��6uO�®u25��«Ev:f�9@987:Ï\��<�I
�3��7:9�z�f�=�9�«¥<>vJ��7�z��Öz�Ù<E;�<>«¥;�<>�16�6�Ù<E?���;@7:��7J9\Ù<�0�²P?A��9���6gÙ<>z�7J9�?A=�9�z�f�=�9±vx<>9�«Ef�9±vx<>9��Lv:��9/?���;@7:�±7:9�;�<>9���=1<
<E686@<>�1659�;@fi;@7:9�;@7:Ï��1<�9@�16�987:=�T�`Z�Í[Nz1<P�g0À��X/z�f�=L9�vx<�«Ef�z16@<u«Ev:f�9@9@7JÏ\�1< <E;5z�<P�g0À`�W/z�f�=�9�vx<P«Ef�z�6@<P6gÙ<E?��L;@7:��7:9�Ù<�0
q�?�;@9�«Ev�Ù<>9 £CV����G+F�D��+��4	�B �1�K8XWEYB*�*��!Z�8X[ "i�#\*8us ×Ú à á § × k 8$��'�,.���^]�FLBCF�F6�=	�BEG�_F 	�F`W �	#_B¥G:B

�¥D�F�� 	AF��D	.8���� ��/ 3>�G7�H

a �<���������:0<�M�.bc��4��d'C(+*-, �&����#"$��ef�����Fbg�h"F��4��i�
�:7�%&��3��#"�5 �hbj���&k
��4������.el����0m,�&5��.���1��4��+no��0<����0�"��1A �p�����C���F��4�� I JKML NCO JP ���#%&0&5%q4�0<������� Q
lm41< e�;@f�=�z�fi6�z�qy?gz1<>vg��6@<>z�7J«¥;@9�;@4�<598f���<�;@7:��<¥�ªz1<E��<>=�zLf�=�;�25Krf�9�|g����<E;�68|c7:=/��?�;@4�s5×Ú à . � "�§]× kf�=Lzys ×Ú à á § × k z1<>«Ef>|g9E0
lm4�7:9mf�9@|�����<E;�6@|�7:9m�L6@?���?�6@;@7x?A=�f�v�;�?è9@7:=�T�`Z��[�0LbP=\|�z�7UT�<E6@<>=�«¥<]�
<E;³´�<E<>=¡;@41<2�K$f�9�|��±��<E;�687x<>9¯��<>f�98�16@<>zw7:=�;@41<>9�<�`�«84�f�=�=�<>v:9�´�?A��vJz�7:=Lz�7:«Efi;�</;@41<���6@<>9�<>=�«¥</?���=�<E´ �341<>=1?A��<>=�f

��<E|�?A=�zC;@41<èeg;@f�=�z�fi68zCqy?gz1<>v�0}ÉÊ<è9�;@��z1|w;@41<�9�<>=�9@7x;@7:j�7x;³|�?���;@4�<�O�®¯2��U<¥¤���<E687:��<>=�;¯;�?�;@4�7:9�<rT�<>«¥;E0
l�?±;@4Lfi;P<>=�z}I�´�<c<>9�;@7:��fi;�</;@41</9�;@fi;@7:9�;@7:«Ef�v�<E6@6@?�6P?A=y;@41</��<>f�9@�168<>��<>=�;P?���9@7:=�T�`Z��[�7:={;@4�<cs5×Ú à á §�× k«�4�f�=�=1<>vÍ��|yO�®¯2��}03ÉÊ<�z1?�;@4Lfi;�´P7x;@4y;@4�</O�®u2��w«Ev:f�9@987:«cz�<E;�<>«¥;�?�6>I}f�=�z�;@41<>=¡´ 7x;@4�;@41<c68<E?���;@7:��7xûE<>z
z�<E;�<>«¥;�?�6>0�lm4�<�=����c��<E6�?��59@7:�/��v:fi;�<>zw�3f�«@h���6@?A��=�zw<Ej�<>=\;@9]7:9u;�?�?y9@�±f�v:vÍ´ 7x;@4¡6@<>9���<>«¥;¯;�?�;@41<�f�=L=\��f�v
9@;@fi;@7:9�;@7:«E9];�?y?���;@f�7:=r��6@<>«E7:9�<�<Ejif�v:��fi;@7:?A=�9E0°ÉÊ<�z�<Ej�<>vx?�����<>zr9�<Ej�<E68f�v���<E;@41?gz�9¯;�?¡7:����6@?�j�<�;@41<>9�<�<EjZfZ�
vJ��fi;@7x?A=�9E0LÐé=y;@41<c��?A9@;P?���;@7J��7:9�;@7:«¯«Ef�9@<�I3´�<c�L6@<>z�7:«¥;m;@4Lfi;P9@7:=�T�`Z�Í[5´�?A��v:zy�
<c��<>f�9@�16@<>z¡7:={;@4�</O�®u2��
«EvJf�9@9@7:«�«¥?A=  ��A��68fi;@7x?A=¡´ 7x;@4wfè9�;@fi;@7:9�;@7J«Ef�v�<E6@6@?�6¯<>Ï���f�v�;�?{�g0À��X�0}É¬7:;@4w;@41<�6@<E?���;@7:��7:ûE<>z¡z�<E;�<>«¥;�?�6>I};@4�7:9
<E686@?�6 7:9����16@;@4�<E6m7:����6@?�j�<>zu£L�g0À`�W�0
§¯<E|\´�?�68z�9 £K�1�ts��+iGxF�D��+���8�Z :±B������8&[ "i�#\*8�s5×Ú à"á §�× k 8���'�,.���+�*��\�B*,I�� 	{DB'1B�uLD�F�� 	�F��D	W V	\B¥G 8

��� � / 3>�G7�H


