
ar
X

iv
:a

st
ro

-p
h/

04
01

54
7 

v1
   

26
 J

an
 2

00
4

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

+�,.-0/213-04�5�576�8:9!,;8�5=<>6?,;8@+BA7CD,;-0-E4;FGFGH

9JIK6�L7,;-NMPO�6?8�MQ4SRUTWVYX>Z0[G\�Z
<�X�-0,.\�]�Z06�^�8�[`_&6?-0Z0[`MJX

<�X>-E,;\?]�Z06;a�bdc e�fYgih.hSjke;e?f;l�am^K<�n

H0o 8�-E[p\?4rq>6�-0Os[3tu8�ZNMk[`Mk]vMk6;a�IK6?L�,.-NMkOs6�8�Mw4xR!TWV�X>ZE[p\?Z�a
,.8�5=CD6�8YMk6�-�Ry4.-dC$4.Z0Os4;FG4.z;[G\?,;F�TWV�X>ZE[p\?Z

^�8�[`_&6?-0Z0[`MJX24SRWCDV�[G\�,.z;4
{x| h.l2<:A o FGFG[pZWnd_�6�8�]76;a7CDV�[G\�,.z;4�amtu} | l | fY~Yam^�<>n

�;,;8�]�,.-NX@g | amgxl.l;h

�W�.�u�J�����N�
���P�u���3���G�P�u�u�u�����P�E�:�y���*�*�0�����u�����u�u y���G�u�: y���N 7¡>�J���:���u����¢0�J���u�£�N�¤���0�� ��N¥� y�P�§¦0¨E¨0¦*�0�P�

¦0¨0¨0©ª���P�u�k�G�u ����J�N�.«m��¢¬�0�P�u�u�£­P ®�P��¯Q°±�P�² ��� y�P ��u�:�³���u���J�´�J�0 y�E�G¯Q���0�� ����u���*���E¯k�²���u�Uµ¶�x«:­�°±·:�N 
 y�P�W¸¤�P��¢0�J�G�²�� G¯��N¥¤¹��0���k���º�����º ¼»��k�P�����J�u½¾���P�u¯£�E�G�U�³�E ��J�P���u�K ��¾���G�N¢P�����W�w���u���N�E�0�0���J�N�
�³�0 y���k���P�u ����k�´ ��:�u�0�y�3�E���E�0¯§�N�³�3�u�U�N ��N��¢N�0�P�u�u�*�k���º�����N ����� y�P���J�E ����³�*���0�G ²���u���¤���E¯P�����u�>�0�P�
�� y�G�³�P�* ®�P�u�k�G¯0½

¿ÁÀÃÂ®Ä¼Å�Â�ÆEÇ?ÈÊÉËÂ É

É



���������	����


� 
���������������������� �

�  �������!#"%$&����!#'�(��&)*��+�$-,.�/!#����!#���102��(3"%��'4�#5�6 �
7&8 É 9;:=<>:�?=@3A#@3BDCFE�G�A�HJILKL:�CNMO:�PQE.R�SUTV@XWY:�Z�@3MNC[KF:=A?Â]\^G`_Dab@3M*cJ@3COMNBed 8f828	828f8	828f8g8 Ç
7&8h7 i EQA�G`<jBed3KkR�SUT#@2l#MNBD@�H&<mG�A#Amn�oqprG`CNBD:�A�K 828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 s
7&8ht l�_uG`C§À;A#BDvb@3MwKL@�K 828	828f8g8f8g8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 ÉPÉ
7&8 Ç I]A�d�_Dp�H&BxAV?>y�p#MNv=G`COp#MN@ 8g8f8g8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 É 7
7&8hz 9;:=MNBx{|:�A�K 8f8g8f828	828f8g8f8g8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 É t
7&8h} Ä*@3:�<j@3CNMOEb~ i @�KFCOBxAQEmG`ArH i G�MNamn�A#@3MO?�E 828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 É z

� �����>�m���e��$&��(3$��U����!�6�!#�����m!#��������$Q�35�6 �Q�
t&8 É c�G`COCN@3M|RU�*MwH&BDA�G`MOEmG`A�H i G`MOa 8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 É }
t&8h7 ¿bp#P�@3MOA#:�v=G`@XG�A�H�COT#@2��d3d�@|_x@3M[G`CNBDA#?UÀ;A#BDvb@3MwKL@ 8f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 É3�
t&8ht SUT#@�y�:bKF<jBed�cJBud�MN:��YG3vb@��YG�dwa&?=MN:=p#A�H 8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 7 É
t&8 Ç SUT#@�y�:bKF<j:�_x:=?�Bud3G`_�y�:�A�KLCwG`AQC*Å�MN:=Z#_x@|<��]Kw� 8	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 7�}
t&8hz i G�MNa�n�A#@3MN?=Eb~#:�MY\�:�M[KF@�� 8g8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 t Æ

� ��!#��'e6��2�4"%$Q(f�4����+�$�,���!#����!#���102��(|"���'��#5�6 �.�
Ç 8 É i @�KOd�MNBDZ#BxAV?�c�G`CNCO@3M 828f8g8f8g8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 t�z
Ç 8h7 Å�G�MNCNBud�_x@/K�BxA�n�obp#Bx_DBxZ#MOBxp#< 8g8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 t�}
Ç 8ht SUT#@3MO<mG`_�W�@|_xBed|K 8	828f8g8f8g8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 Ç�Æ
Ç 8 Ç  ¡G�d�pVp#<¢H&BuKFP#_uG�d�@3<j@3A&C 8g8f8g8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 Ç 7
Ç 8hz Å�MNBD<>:�M[H&BeG�_�£;p�dk_x@3:¤KFEQA&COT#@�KFBuK 8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 Ç t
Ç 8h} l�BDA#BxCO@fS¥@|<>P�@3MwG�CNp#MO@*Å�T�G�KL@XS�MwG`ArKFBxCOBx:=A�K 828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 Ç z
Ç 8§¦ S�:�P�:�_D:�?�Bud3G`_ i @�¨�@/d�CwK 8f8g8f8g8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 Ç ¦
Ç 8hs �YG`MOEb:�?=@3A#@�KLBeK 8f828	828f8g8f8g8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 z�t
Ç 8 � �YG`MOEb:�A�£;p#<�Z�@3MU �Bx:�_uG`COBx:�A 8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 z Ç

Ç 8 � 8 É ©3Â]vQBx:=_eG`COBx:=A�BDAKÄ;M[G`A�H£À;A#B§ª�@�H>SUT#@|:�MNBD@�K 8f8f8g8f8g8f8g8f828	828f8	828f8g8 z Ç
Ç 8 � 8h7 ©3Â]vQBx:=_eG`COBx:=A�BDAmCNT#@2n�_x@�dkCNMN:��¡@�G`a�CNT#@|:�MNE 8«8f8f8g8f8g8f8g8f828	828f8	828f8g8 z�z
Ç 8 � 8ht y¤Å�v&BD:�_eG�CNBD:�A 8f8g8f8g8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 z�}
Ç 8 � 8 Ç i @3P�G�MNCNpVMN@	¨�MO:�<¢SUTV@3MN<mG�_�n�obp#Bx_DBxZ#MOBxp#< 8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 zq¦
Ç 8 � 8hz �YG`MNEb:=?�@3AV@�KFBuKUv&BuGg_x@3P#CO:�?=@3A#@�KLBeK 828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 z�s
Ç 8 � 8h} ��¬>@/d­a�Â i BxA#@��YG`MOEb:�?�@|A#@�KFBuK 8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 z�s

� 
���®¯!&������� �V°
z&8 É SUT#@±l�_eG�CNA#@�KOK:Å�MN:�ZV_x@3< 8f8g8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 z �
z&8h7 SUT#@±9;:�MOBx{3:=A¾Å�MN:�ZV_x@3< 8g8f8g8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 } Æ
z&8ht À;AQ�YG�A&CO@�HmW�@3_DBed3K 828f8g8f8g8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 }�7
z&8 Ç SUT#@DÄ;@|A#@3MwG�_�ILH&@�GX:`¨²I]A&³�G�CNBx:=A 8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 }�t
z&8hz ¿b_D:`�Y_DEÁÂ´WY:�_x_DBxA#?D¿Qd3G�_eG`M�l�BD@3_eH#K 8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 }�t
z&8h} �YCNCNM[G�d�CO:�M3¿b:=_xp#COBx:=A�K�BDA�I´AQ³�G`COBx:�A 8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 }�z

7



z&8§¦ ¿b:=_xvQBxA#?XCOT#@UÅ²MO:�Z#_D@3<mK�:`¨�COT#@W¿bCwG�A�H#G`M[H�y�:¤KF<>:=_x:�?=E 8g8f8g8f8g8f828	828f8	828f8g8 }�}
z&8hs  ¡G�d�pVp#<¢l�_Dp�d�CNprG`CNBD:�A�KYG�A�H�Å�@3MNCOp#MNZ�G�CNBD:�A�K 828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 }q¦
z&8 � WY@3T#@�G�CNBxAV?�G`A�H£Å²MO@3T#@�G�CNBDA#? 8f8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 } �
z&8 ÉNÆ�SUT#@±�U@3?�BDA#A#BxAV?bK�:�¨¡I]A&³�G�CNBx:=A 8f8g8f8g8f828	828f8g8f8f8g8f8g8f8g8f828	828f8	828f8g8 ¦ Æ

t



� � �������������¡�
	|���

SUT#@f_eG=KFC H&@�d3G=H&@fT�G�KYKL@3@3AmG�A�@��&P#_D:bKLBxvb@*BxA�d�MO@�G�KL@�BxAjZ�:=CNT�CNT#@�vb:=_xp#<j@�G�A�H>CNT#@fG=d3d�p#M[G�d�E�:`¨²H#G�CwG
:�ZVCwG`BDA#@�H>¨�MN:�< d�:¤KF<>:=_x:=?�Bed|G`_.:=Z�KF@|MNv=G`COBx:�ArK 8 SUT#@gAQp#<�Z�@3MU:�¨�CN@�dwT#A#BuoqpV@�KYG3v�G�Bx_uG`Z#_D@	CO:�PVMN:�Z�@±G`A�H
d�MO:bKNKGÂLdwT#@�dwa�CNT#@�KL@2H#G`C[G T�G=K;KLBx<>BD_eG�MN_xEXPVMN:�_DB ¨�@3M[G`CO@�H�BxAmMO@�d�@3AQCUEb@�G�MwK 8

SUT#@3:=MN@3COBed3G�_�d�:¤KF<>:=_x:=?�BeKLCwKUT�G3vb@2A#:�C*Z�@3@3A�KL_x:=p�d­TV@�K;HQp#MNBDA#?>CNTVBeKYCNBx<j@b~b@3BxCOT#@3M 8 9;:��U@3vb@3M|~#BxCYBuK
¨ G`BDMfCN:�KOG3E-COT�G`C2�U@�T�G3vb@XA#:�C2<mG�H&@jd�:=<>P�G`M[G`Z#_D@XP#MN:=?�MO@�KNKfBxA%d�:=A#A#@�dkCNBxAV?�COT#@��U:�ArH&@3MF¨�pV_�BuH&@�G=K
�U@XTrG/vb@2CN:>@��&P#_uG`BDAJCNTV@X@�G`MO_xEmp#A#BDvb@3MwKL@gCN: d�:�A�dkMN@3CO@	¨�p#A�HVG`<>@3AQCwG�_�PVT&EVKFBud3K�<j:QH&@3_eK 8 �*A#@g:�¨Y:�pVM
T#:=P�@/K�BxAXCOT#@�KL@;_D@�d�CNpVMN@�K�BuK�CN:f@3Ard�:�p#M[G`?=@�CNT#@*HQBeG`_D:�?=p#@;Z�@3CL�¡@3@3A�d�:¤KF<>:=_x:�?=Eb~�P�G�MNCOBed�_D@YP#T&EVKFBud3K�~¤G`A�H
KFCOMNBDA#?XCNT#@|:�MNEmCOT�G`CY�YBD_x_.Z�@2A#@3@�H&@/H�CN:jH&@3vb@3_D:�PmKLp�dwTJG�d�:=A#A#@�d�COBx:=A 8

I]AgCNTVBeK�P�G`P�@3M|~`�¡@UT�G3vb@¡d�:�<�Z#BDA#@�H;<mG�CN@3MOBeG�_`¨�MN:=< CF�¡:�KL@3CwK�:`¨�S��ª¿qI�_x@/d�CNp#MO@�K��4?=Bxvb@3AfZQE!¿Qc-y�BDA
7 ÆkÆ 7 G`ArHgc�S-BDA 7 ÆkÆ t � 8 \�@UT�G3vb@�CwG�ab@3AgCOT#@�:�P#P�:�MOCNp#AVBxCLEgCO:�G=H#Hg<>:�MO@�H&@3C[G`BD_&COT�G`A2�YG�K�:�MNBD?�BDA�G`_D_xE
P#MO@�KF@3AQCN@/H.~bG�K��¡@3_x_�G=K�CN:fBxA�dk_xp�H&@*KL:�<>@YCO:�P#Bud3K�COT�G`C��U@|MN@Y:�MOBx?=BxA�G�_x_xE2@
�Vd�_xp�HQ@�H	¨�:�M�MN@/G�KF:=A�K�:�¨�COBx<>@ 8
�*p#M�BDA&CO@3A&C�BeK�CN:�P#MO:�v&BuH&@*G�d�:=A�d�BeKL@YBxAQCNMO:QH&p�d�COBx:�AXCO:�CNTV@YZ�G�KLBed3K�:�¨�<>:QHQ@3MNA±d�:bKL<>:�_D:�?�E±G�K�?=Bxvb@3AXZQE
CNTV@fKFC[G`A�H#G�MwH����;y i c����UBD?EÂ´�YG`A#?X<>:QHQ@3_]~QG�KU�¡@3_x_�G=KYG`AJ:�vb@3MOv&BD@3�%:`¨¯CN:=P#Bed3KU:�¨�dkp#MNMO@3A&C¡MN@�KL@�G`M[d­T
BxAQCN@|MN@�KLC 8

I]A���@/d�CNp#MO@§É��¡@UP#MO@�KF@3AQC.COT#@�¨�pVA�H#G`<j@3A&C[G`_uK�:`¨rCNT#@¡KFC[G`A�HVG`MwHXdk:bKF<j:�_x:=?�Eb~3BDA&COMN:QH&prd�BxA#?*@3vQBeH&@|A�d�@
¨�:�M�T#:=<>:�?=@3A#@3BDCLEXG`ArH�BeKL:�CNMO:�PQE�G`A�HXCNTV@�l#MNBD@�H&<mG�A#A?Â´W�:=Z�@3MNC[KF:�A�Â]\^G`_Dab@3M�<>:QH&@|_eK�CNT�G�C�CNT#@�KL@;< G`ab@
P�:bKOKFBxZV_x@ 8 I]A���@�dkCNp#MO@ 7 �¡@Jdk:�A�KLBeH&@3M�CNTV@�G�dkCNp�G�_fKFC[G`CN@�:`¨2:�pVM>d�pVMNMN@|A&C�p#A#BDvb@3MwKL@b~��YTVBedwT�_D@�G�HVK
A�G�CNp#M[G`_x_DEgCO:fG�H&BuKNd�p�KOKFBD:�AX:`¨�BDCwK�<>:¤KFC¯KFp#MOP#MNBuKFBDA#?fG`ArHgP#MN:=Z#_x@3< G`CNBud�¨�@�G`COp#MN@bR�COT#@Y@
�QBeKFCO@3A�d�@�:�¨�HVG`MNa
@3A#@|MN?�E 8 I]A���@�d�CNpVMN@ t �U@±d�:�ArKFBeHQ@3M;COT#@gBD<>P#_DBed3G�CNBx:=A�K�:�¨�CNTV@Xd�:¤KF<>:=_x:�?=Bed3G�_�KF:=_xp#COBx:�ArK;:�Z#C[G`BDA#@�H�BDA
��@�d�COp#MN@¾Éf¨�:�M�@�G�MN_DEJCNBD<>@�KUBDA�CNT#@2p#A#Bxvb@|MwKF@ 8 I´A�P�G`MOCNBud�p#_eG�M3~.�¡@�H&BeKOd�p�KOK;CNT#@|MN<>:QH&EQA�G�<>Bed3KUBDAJCOT#@
@
�QP�G`ArH&BxA#?fp#AVBxvb@3M[KF@b~`ªrA#BxCO@�Â]CO@3<>P�@3M[G`CNpVMN@YP#T�G=KF@*CNM[G`A�KLBxCNBD:�A�Kk~#G�A�H�Z�G�MNEb:�?=@3A#@�KLBeK 8 l�BxA�G�_x_DEb~���@/d�CNp#MO@
Ç�d�:�AQCwG�BxA�KfG�H&BeKOd�p�KNKLBx:=A-:�¨YCNTV@�P#MO:�Z#_D@3<mKY:`¨*COT#@�KFC[G`A�H#G�MwH%d�:¤KF<>:=_x:�?=E�G�A�H-G�A BxAQCNMO:QH&p�d�COBx:=A-CO:
:�pVM;Z�@�KLC²Â�¨�:�MN<�p#_uG`CN@/H>G`P#PVMN:bG=d­T�CN:jKF:=_xvQBxA#?XCOT#@3<��>COT#@fBxA&³�G�CNBD:�A�G�MNE>p#AVBxvb@3M[KF@ 8

�*p#MUMO@3v&BD@3�%BeK�A#@�dk@�KNKOG`MNBD_xE±KFp#P�@3MLª�d�BeG�_]~b?�BDvb@3A�CNT#@*_eG�MN?�@*AQp#<�Z�@3M¯:`¨�CO:�P#Bud3K�MO@3_x@|v�G�A&C¯CN:g<j:QH&@3MNA
d�:¤KF<>:=_x:�?=E 8 cJ:�MO@�H&@3CwG�Bx_�d3G`A Z�@J¨�:�p#A�H�BDA�KL@3vb@3MwG�_;@��#d�@|_x_x@|A&C2CN@
�QCNZ�:b:�aVK��³É�~ 7 ~ t ~7ÇV~ z ~ } ~ ¦��]8
SUT#MO:�p#?=T#:�p#CfCOT#@f_x@�d�COp#MN@/KU�U@fT�G3vb@fZ�:=MNMO:`�¡@�HJ_xBDZ�@3MwG�_x_xE��]G�A�HJKL:�<>@|CNBx<j@�K�vb@3MNZ�G�CNBD<J��¨�MN:�<¢@�G�MN_DBx@3M
MN@|v&BD@3�*K�:�¨�:�p#M*:��YA�� s ~��Q~�ÉNÆ#~�ÉkÉb~.É 7 ~�É t ~.ÉJÇ�~�É z��]8

�*p#M�<>@3COMNBud�KLBx?=A�G`COp#MN@*BeK��! ! " 8 \�@Yp�KF@*p#A#BDCwK�BDAX�YT#BedwT$#%'&)(*& É=~&G�A�H�H&@�ª�A#@YCOT#@YMN@/H&p�d�@�H
Å�_eG�A�d­aj<mG�KOK�ZQE,+�-�. � s�/10 �32547698;: ÉNÆ<4>=NÄ;@|  8

? @ �����BA�C �	���DAFE`
 �FG1�IH�� J>��A ���BAK��� ����
DC �$E|�FLFM

NPO3Q RTS*UVS�W�XDYPX[Z]\�^`_�YPacb<d5SI\fegS�h�^Kikj�lPXTmnS�opXqe5\rd5S*Yts
u _
v]wxXqezy Xq\fegZ9{
y�:bKL<>:�_D:�?=E>G=KUCNT#@fG�P#P#_DBed3G�CNBx:=Am:`¨�?�@|A#@3MwG�_.MO@3_eG�CNBxvQBxCLEj�²Ä�W ��CO:XCNT#@�@3A&COBxMO@;p#AVBxvb@3M[KF@*�U:�pV_eH>KL@3@3< G
T#:=P�@|_x@�KOK�@3ArH&@�G3vb:�M¡�U@3MO@	BDCYA#:�CY¨�:�M*GXMN@|<mG`MOa�G�Z#_x@*¨ G�d�C��jCNT#@fp#AVBxvb@3M[KF@�BuKYKFP�G�CNBeG�_x_DE>T#:�<j:�?�@|A#@3:�prK
G`ArH�BeKL:�COMN:�PVBed�:�A�CNT#@f_eG�MN?=@�KFC*KOd3G`_D@�K 8

�wILKF:=CNMO:�PQE5�gBuK�CNTV@fd�_eG�Bx<�CNT�G�CUCOT#@�p#A#BDvb@3MwKL@;_D:b:�aVKUCNT#@ KNG`<j@�BxAmG�_x_�H&BxMO@�d�CNBD:�A 8�i BDMN@�dkCU@3vQBeH&@|A�d�@
d�:=<>@�K²¨�MO:�<¢CNTV@gKL<>:b:�COT#A#@�KOK�:�¨�CNTV@	CO@3<>P�@3M[G`CNpVMN@�:�¨�CNT#@2d�:¤KF<>Bud;<>Bud�MN:��YG3vb@YZ�G=d­aQ?�MO:�p#ArH.~.G=K��¡@
�YBx_D_YH&BuKNd�prKNKg_eG�CN@3M 8 �w9;:=<>:�?=@3A#@3BDCFEr�>BeKgCOT#@�d�_eG�Bx< CNTrG`CXCNTV@�pVA#Bxvb@3M[KF@>_D:b:�aVKgCNT#@�KOG`<>@jG`C�@3vb@3MOE

Ç



rD
A

B

C

E

F

G

H

F’

γ γ

β

x

l�Bx?�pVMN@ 7Q8 É�R:Ä*@3:�<j@3CNMOEX:`¨¡GXT#:�<j:�?�@|A#@3:�prKYG`A�HmBeKF:=CNMO:�P#Bud	KLP�G�dk@ 8

P�:�BDA&C 8 I´C2BeK�T�G�MwH&@3M2CN:�CN@�KLCgHQBxMN@/d�CN_DEb~�G`_DCNT#:=p#?�T KL:�<>@�@3vQBeH&@3Ard�@Xd�:=<>@�K;¨�MN:=< A&pV<�Z�@3Mfdk:�p#AQCwKf:`¨
?bG�_eG �&BD@�K 8 cJ:=MN@�COMwG�HQBxCNBD:�A�G�_x_DEb~&�¡@�<mG3EXBxAQvb:�ab@*CNT#@!�ky�:�P�@3MNAVBed3G�A�PVMNBxArd�BxP#_D@b~ ��COT�G`CY�¡@gHQ:XA#:�CY_DBxvb@
BxA�G�KFP�@�d�BuG`_�P#_eG=d�@fBxAmCNTV@gp#A#BDvb@3MwKL@ 8 SUT#@3A�BxCU¨�:=_x_x:��*KYCNT�G�C3~�KLBxA�d�@fCOT#@gp#AVBxvb@3M[KF@fG�P#P�@�G`M[K;BeKL:�CNMO:�P#Bud
G`MO:�p#ArH�p�K�~bBDCUKLT#:�pV_eHXZ�@�BeKF:=CNMO:�P#BudYG`MN:=p#A�H�@|vb@3MNE2P�:=BxAQC � G`ArH>G�Z�G�KLBedYCNT#@3:=MN@3< :�¨�?=@3:�<>@|CNMNE±KFC[G`CN@/K
CNTrG`C*BeKF:=CNMO:�PQEmG`MO:�p#A�Hm@3vb@3MOE�P�:�BDA&CYBD<>P#_DBx@�K�T#:=<>:�?=@3A#@3BDCFE 8

\-@m<mG3E�CNT#@|MN@�¨�:=MN@mG�P#P#MN: �QBx<mG�CN@>COT#@mp#A#BDvb@3MwKL@mG�K�G�KFP�G�CNBuG`_x_DE T#:=<>:�?=@3A#@3:=p�KXG`A�H%BeKL:�CNMO:�P#Bud
CNTVMN@3@�Â´H&BD<>@3A�KLBx:�ArG`_�KLP�G�d�@��YT#BedwT�< G/E2@
�QP�G`A�H��4:�M|~#BxA�P#MNBDA�d�BDP#_x@b~¤d�:�AQCNM[G�d�Ck��G�K¡G	¨�p#A�d�COBx:=A�:�¨�COBx<>@ 8
SUT#@�<>@3COMNBedf:�A%KLp�dwT G�KFP�G=d�@3CNBD<>@gBuK�A#@�d�@�KOKNG�MNBx_DEJ:�¨*CNT#@jW�:=Z�@3MNC[KF:�A�Â]\^G`_Dab@3M��]W�\ ��¨�:=MN<�~�G=K �¡@
A#:�� H&@|<>:�A�KLCNM[G`CN@ 8 4

¿bP�G�CNBeG�_UBuKF:�COMN:=P&E�BD<>P#_xBD@�K*KFP#T#@|MNBed|G`_¡KFEQ<><>@3COMNE 8 y�T#:b:¤KFBxAV?�G�P�:�BDA&C±G�KgG�A :�MOBx?=BxA�~¯G`A�H-prKFBxAV?
d�:b:=MwH&BDA�G`CO@�K	���������
	��¡G`MN:=p#A�HmCNT#BuKUP�:=BxAQC3~#COT#@2KFP�G�CNBeG�_�_xBDA#@�@3_D@3<>@3AQC�<�p�KLC�CwG`ab@fCOT#@�¨�:�MN<

�
� 8 &��
� 8  �� 8 ���������
� 8  KFBxA 8 ���
	 8�� � �®É��
�YT#@3MO@��������*BeK*G�MN@�G�_�¨�p#A�dkCNBx:=A�~��YT#BedwT�~�B ¨�COT#@X<>@3COMNBed*BeK;CO:>Z�@XA#:�A�KLBxA#?=p#_eG�MfG`C�CNT#@X:=MNBx?=BxA�~�:�Z�@3EVK
�����������XG=K���� Æ 8

£;:��f~.dk:�A�KLBeH&@3M*ª�?�p#MO@ 7Q8 ÉgBDAJCNTV@��$& /! �7 P#_uG`A#@ 8 I]A�CNT#BuK ª�?=p#MN@#"�$ &%$'&�&(�b~.Z�:�CNT)"�&
G`ArH+*�G�MN@ KF<mG�_x_YG�A�H,$.- &0/ 8 £;:�CO@�COT�G`C�CNTV@�CL�¡: G�A#?�_D@�Kg_eG�Z�@|_x@�H)* G`MO@m@�oqprG`_YZ�@�d3G�p�KF@�:`¨
T#:=<>:�?=@3A#@3BDCFEjG`ArH BuKF:=CNMN:=P&E 8 £;:��f~QA#:�CO@gCNTrG`C

&21 :3&21545&���� 7 ����*B&������¤��687 � 7 �

�;_uKF:
-�9 &8*:�����  ;/.�D&�-	©n ©�9 &8*:����� ��/��  )6<����/��=7 � t �

À�KLBxA#?^� 7 �fCO:�@3_xBD<>BxArG`CN@>6  *�~�MN@�G�MNMwG�A#?�BDA#?%� t �w~�H&BDv&BuH&BxAV?JZQE 7 /�G�A�H CwG�a&BDA#?JCOT#@>_xBD<>BxC?/,� @
EQBx@3_uH#K ���

�
� &
��� 7 ���
7 ������� 7 �`ÇQ�

ACB!DFEHG
I:JLKFE=M
NFJLKFGPOLQ�K�M
Q�M=QLECDRJTSVU=EWDXJ�M
YZM
JTJ�M
[�KFU�ECDRJ\JTG]JLKFE^I_GPYVYVG
`aSbD�cdMeOTcPN�U=ECDRJ�fgQLSbD�[CEhK�EhYVE�MeOTDFECi2SVJ�SbD�KFSVQj OLQTJ\[WGPQTU�GPYVGPclk^[CGlNFOTQLE5m 9�nWoTp
z



\�@;<�p�KFC²KF:�_Dvb@;COT#BeK¡KFp#Z��N@/d�C�CN:��������^����G�K ��� Æ 8 I]C�BeK�@�G=KFE�CN:XdwT#@�dwafCNT�G�CUB§¨\��������BeK¡GgKL:�_xpVCNBx:=A
CNTV@3A#�����  �� ��BeK�GfKF:=_xp#COBx:=A�¨�:�M¡d�:=A�KFC[G`AQC ��8 �;_eKL:#~
�b~#KLBxA=�fG`ArH�KLBxA#T5��G`MO@�G�_x_�KF:=_xp#COBx:=A�K 8 ��KOKFp#<jBxA#?
G`ArG`_xEQCNBud�BxCLE2G`ArH �YMOBxCNBDA#?>�����¤�¯G=KUG�P�:`�¡@3M¡KF@3MOBx@�K�BxA���BxC�BuK�CNT#@3AX@/G�KFEXCO:2d­T#@/d­afCNTrG`C3~bp#P�CN:±KNd3G�_xBDA#?#~
CNTV@�KF@2G`MO@fCNT#@f:�AV_xE>COT#MN@3@fP�:bKOKFBDZ#_x@2KF:=_xp#COBx:=A�K 8

SUT#@3MO@�¨�:�MO@b~#CNT#@2<>:bKLCY?�@3AV@3MwG�_�KFP�G=d�@3CNBD<>@�<>@|CNMNBud;dk:�A�KLBeKFCO@3AQC;�YBDCNTJTV:�<>:=?�@3A#@|BxCLE>G�A�H�BuKF:=CNMN:=P&E
BeK

��� 8 &T�]��� 8  	� 8 �
�­���V��
 8  ;� 8 ��
#� � �
� 8  %KFBDA 8 �g�
	 8 ��� � � z �
�YT#@3MO@fCNT#@fCNTVMN@3@fP�:bKOKFBxZVBx_xBDCNBD@�K²¨�:=M=����
#� G`MO@

����
#�I&��=KLBxA���
#�
��
 � KLBxA#T��

#��� 7 � } �

SUT#BuK�BeK�G�P#pVMN@3_DE	?=@3:�<j@3CNMOBed�¨ G�d�C|~�BxArH&@3P�@3A�H&@|A&C�:�¨�CNT#@*H&@|CwG`BD_eK�:�¨�?�@3A#@|MwG`_VMN@3_uG`CNBDv&BDCLE 8 \�@YT�G3vb@Up�KL@�H
KFPVT#@3MNBud3G`_�P�:�_uG`M*d�:b:=MwH&BDA�G`CO@�K���
 �����
	��w~QKFBDA�d�@�KFP�G�CNBeG�_�BeKL:�CNMO:�PQE�BD<>P#_DBx@�K�KFP#TV@3MNBud3G`_�KFEQ<><>@|CNMNE2G�Z�:=p#C
@3vb@3MOEJP�:�BDA&C 8 SUT#@�CNBD<>@Xdk:b:�MwHQBxA�G�CN@��k~��YT#BedwT�BeK�CNT#@�P#MO:�P�@3MfCNBD<>@XG=K	<>@�G=KFp#MO@�HJZQE�G�dk:�<>:�vQBxA#?
:�ZrKF@3MOvb@3MY�4:=A#@*G`C¡d�:=A�KFC[G`AQC�KFPrG`CNBuG`_�d�:b:=MwH&BDA�G`CO@�K­�[~qBuK�MN@k¨�@3MNMO@�H	CO:gG=K�d�:bKL<>Bed�CNBD<>@b~�G�A�H COT#@U¨�p#A�dkCNBx:=A�����w��BuKYd3G`_D_x@�H>CNTV@gKOd3G`_D@;¨ G�dkCN:�M 8

SUT#@3MO@gG�MN@2CF�¡:�:=CNT#@|M;p�KL@�¨�p#_.¨�:=MN<mK�¨�:=MYCNT#@±W¥\ <>@3COMNBed 8 l�BDMwKFC|~�G�KLBx<>PV_x@fdwT�G`AV?�@f:`¨�v=G�MNBeG�Z#_x@/K
BxAmCOT#@fMwG�HQBeG`_�dk:b:�MwHQBxA�G�CN@gEQBx@|_eH#K

��� 8 & �5��� 8  	� 8 �
�w��� �
� 8
ÉP�	�Z� 8  ;� 8 ���
� 8  KFBDA 8 �g�
	 8���� � � ¦ �

�YT#@3MO@

�$& ��� ��
 UÉ B ¨<����
#�x& KFBDA.�

#�
Æ B ¨<����
#�x&�

�UÉ B ¨<����
#�x& KFBDA#T���
#� 7 � s �

Ä*@3:�<>@|CNMNBud3G`_D_xEb~���H&@�KNdkMNBxZ�@�K�COT#@fd�p#MOv=G`CNpVMN@*:`¨�CNTV@�KLP�G`COBeG`_�KF@�dkCNBx:=A�KY�]KL_xBedk@�K�G`CYdk:�A�KLCwG`AQCYdk:bKF<jBed
CNBD<>@�� 8 � &  UÉ�d�:=MNMO@�KFP�:�ArH#K>CN: P�:bKLBxCOBxvb@3_DE%d�p#MOvb@�H%KFP�G�CNBeG�_fKF@/d�CNBD:�A�Km�4_D:Qd3G`_D_xE%BeKL:�<>@3COMNBud�CN: t Â
KFPVT#@3MN@/K­� � �,& Æ�d�:=MNMO@�KFP�:�ArH#K�CN:�_x:Qd3G�_¥³�G�CNA#@/KNK�~�G`A�H���& �UÉXd�:�MOMN@�KLP�:�A�H#K*CN:>A#@|?bG`COBxvb@3_DE>dkp#MNvb@�H
�4_D:Qd3G`_D_xE�TQEQP�@|MNZ�:�_DBed`��KLP�G`COBeG`_QKL@�d�COBx:�ArK 8 SUTV@�KF@¡G`MO@YG�_x_b_x:Qd|G`_VKFCwG�CN@3<j@3A&C[K�~k�YT#BedwT2KFT#:=p#_eHfZ�@¡@
�QP�@/d�CN@�H
¨�MN:=< G _D:Qd3G`_�CNT#@|:�MNE�KLp�d­T�G=KªÄ�W 8 SUT#@g?=_x:=Z�G`_�CN:=P�:=_x:=?�EJ:�¨�CNTV@XKFPrG`CNBuG`_¯KF@�dkCNBx:=A�KY<mG3E�Z�@gCOT�G`C�:`¨
CNTV@Xd�:�vb@3MOBxA#?jKFP�G=d�@�K*� G t ÂLKLP#T#@3MO@b~�G`A�BDA&ª�A#BDCN@2P#_eG�A#@g:=MfG t Â TQE&P�@3MOZ�:=_x:=BeH��mZ#pVC�BxC*A#@3@�HmA#:�C�Z�@¤~
G�KXCN:=P�:�_x:=?�Bud3G`_*BeH&@|A&COB ª�d3G�CNBD:�A�Kfp#A�H&@3Mg¨�MO@3@3_DEÁÂ´G�d�COBxA#? KFp#ZV?�MN:=p#P�K�:�¨�COT#@mBeKL:�<>@3COMNE�?�MO:�p#P :`¨f@�G=d­T
<mG�A#B ¨�:=_eH>G�MN@2G`_D_x:��U@�H 8 ��KYGXKLP�@/d�B ª�d*@
�#G�<>P#_D@b~bCNT#@ � & ÆXKLP�G`COBeG`_�?=@3:�<j@3CNMOE>d�:=p#_eHjG`P#P#_DE �Np�KLC*G�K
�U@|_x_.CO:>G t Â]CO:�MOp�K�G�KYCN:�G�AJBDA&ª�A#BDCN@�P#_uG`A#@ 8

£;:�CO@mCNT�G�C��¡@>T�G3vb@mA#:�Cjd­TV:bKF@|A�GJAV:�MN< G`_xBD{�G`COBx:=A%KFp�dwT%CNT�G�C���!!&�É 8 \-@�G`MO@mA#:�CX¨�MN@3@mCO:
H&:�CNT#BuKgG`ArH CO:�KLBx<�p#_xC[G`A#@3:=p�KF_DEJA#:=MN<mG�_xBD{3@�"#�$"[& É�~��YBDCNT#:=p#CXBxArd�_xp�HQBxA#?m@
�QP#_xBud�BxC*¨ G�d�CO:�MwKf:`¨*COT#@
d�p#MOMN@3AQC¡KNd3G�_x@Y¨ G�d�CO:�M¡BxA�CNT#@�<j@3CNMOBed 8 I]A�CNT#@Y³�G�C*d3G�KL@b~b�YT#@3MN@%� & Æ&~Q�U@�d3G`AmKOG/¨�@3_DE�d­TV:b:bKF@&�'!;& É 8

� KF@�d�:=A�HJdwT�G�A#?�@2:`¨�v=G`MOBeG�Z#_x@�Kk~#�YT#BedwTm<mG3E�Z�@±G`P#P#_DBx@�H>CO:�@3BDCNT#@|Mf� z �¡:�M2� ¦ �w~�BeKUCO:�COMwG`ArK´¨�:�MO<
CN:)(+*�,.-/*�02143�57698:1<;w~>=.~#vQBeG =.�
�w�D.@?BA ��� 4����� 4 � 7 �]�b�

}



l�BD?�p#MO@ 7Q8 7 RU9;pVZ#Z#_x@2H&BuG`?=MwG`< K��]G�K*MN@3P#_D:�COCN@�H>BxA �³É ¦�� �¡KFTV:`�YBDA#?�CNT#@2MN@3_uG`CNBD:�A�KLT#BxPmZ�@3CL�U@|@3AmMN@�d�@/K�Â
KFBD:�A�G�_.vb@3_D:Qd�BxCOBx@�K�:`¨¯HQBeKFC[G`AQCU?¤G`_eG �&BD@�K�G`A�H>COT#@3BxM²H&BeKLCwG`Ard�@�K 8 SUTV@�_x@�¨�C¯P#_x:=CYKFTV:`�*K�CNT#@�:�MNBD?�BDA�G`_�H#G�CwG
:`¨²9;p#ZVZ#_x@ � É s � � G`A�HmGXMwG`COT#@3MYp#Ard�:�AQv&BDA�d�BDA#?XKLCNMwG�Bx?=T&C�Â]_DBxA#@�ª�CYCOT#MN:=p#?�T�BxC�� 8 S¥:XMO@�G�KOKFp#MO@gEb:=p�~&COT#@
MNBD?�TQCYP#_x:=C*KFT#:��*KY<�prd­T�<>:�MO@�MN@/d�@3AQCYH#G�CwGB� É3� � ~Qp�KFBDA#?>KLBx?=A#B ª�d|G`AQCN_xE�<>:=MN@fH&BuKFC[G`AQCY?bG`_uG �QBx@�K���A#:�CO@
H&B��.@|MN@3A�dk@�BxA�KNd|G`_x@=� 8

�;P#PV_xEQBxA#?2CNT#BuKUCN:�� ¦ �¡EQBx@3_uH#K

��� 8 & � 8 �9=����7�]��= 8  �
� 8
É �	�Z� 8  �� 8 ���
� 8  %KLBxA 8 �g�
	 8���� � �®É¬Æq�

�YT#@3MO@��U@�T�G3vb@��YMNBxCOCN@3A ���9=��,. � �#�k� =�� � G�K>BeK>dk:�AQvb@3A&COBx:=A�G`_ 8 SUT#@�d�:=A&¨�:�MO<mG`_*CNBD<>@�H&:b@�K>A#:=C
<>@�G=KFp#MO@;COT#@fP#MN:=P�@3MYCNBD<>@�¨�:=M*G`AQE�PrG`MNCOBed�pV_eG`MY:=Z�KF@|MNvb@3M|~&Z#p#C¡BxC*H&:b@/KYKFBx<jP#_xB§¨�EXKF:=<>@fd3G�_ed�pV_eG`COBx:=A�K 8

� P�G`MOCNBedkp#_eG�MN_xE�p�KL@�¨�p#_*obp�G`AQCNBDCFE�CN:^H&@�ªrA#@>¨�MN:�< CNT#@�KNd|G`_x@>¨ G=d�CN:=MXBeKgCNTV@�������� 5 ;
	 3�0�3�1<;+6 ;20
�]KL:�<>@|CNBx<j@�K�d3G�_x_x@/H�CNT#@29;pVZ#Z#_x@2d�:=A�KFC[G`AQC��[~#?�Bxvb@|A>Z&E

$`. �
�� 7 �®ÉkÉ`�

SUT#@m9*p#Z#Z#_D@�P�G�MwG�<>@3CN@|M	MO@3_eG�CN@�K�T#:�� ¨ G=KFCXCNTV@><>:bKLC2H&BeKLCwG`AQCg?¤G`_uG �QBx@�KfG`MO@>MN@/d�@�H&BDA#?�¨�MO:�< p�KgCO:
CNTV@3BxM*H&BuKFC[G`A�d�@*¨�MN:�<¢p�KUvQBeGX9*p#Z#Z#_D@
� K�_eG3�f~

� : $.�Z7 �®É 7 �
SUT#BuK�BeK�CNT#@�MN@3_uG`CNBD:�A�KLT#BxPjCNT�G�CU�YG=KYH&BeKOd�:�vb@3MN@/HgZ&Ejn�H&�YBxAm9*p#Z#Z#_D@b~QG`A�H>T�G=KUZ�@|@3A>vb@3MOB ª�@�HgCO:XT#Bx?=T
G�d|d�p#MwG=d�E>ZQE><>:QH&@|MNA>:=Z�KF@3MOv=G`CNBD:�A�G�_�<j@3CNT#:QHVK��]KF@|@ ªr?�p#MO@ 7Q8 7 � 8

¦



NPO]N ��^ YP_�UVZ9{qd ikj lPX��;e Z X1a U�_�Y Y������P_D\5Z S;YPd
��K;<j@3A&COBx:=A#@�H.~#COT#@�W¥\ <>@|CNMNBud�BeK�G>P#p#MO@3_xEmaQBxA#@|<mG`COBedfd�:�ArKF@�obp#@3A�dk@g:`¨¡MO@�oqpVBxMNBDA#?>T#:=<>:�?=@3A#@3BDCLE
G`ArH�BuKF:�COMN:=P&E�:`¨Y:=p#M2KFP�G�CNBuG`_�KL@�d�CNBD:�A�K 8 \�@XA#@
�QC�CNp#MOA-CO:mH&EQA�G`<jBed3Kk~�BDA�CNT#@g¨�:=MN< :`¨ H&B���@3MN@3AQCNBuG`_
@�obp�G`COBx:=A�K	?=:`vb@|MNA#BDA#?mCNT#@�@3vb:�_Dp#CNBD:�A�:�¨*CNT#@jKNd3G�_x@X¨ G�d�CO:�M ���
�­� 8 SUT#@�KF@j�YBx_x_²d�:�<>@g¨�MO:�< G�P#P#_xEQBxAV?
n�BxA�KLCN@3BDA � K�@�obp�G`COBx:�A�~ 	�

� � É

7 	���

� & s�/10�� 

� �®É t �
CN:�CNTV@gW�\ <>@3COMNBud 8

�U@�¨�:�MO@�HQBxvQBxA#?2MNBx?=T&C¡BxA�~bBDCUBeK�p�KL@�¨�p#_�CN:�d�:=A�KFBuH&@3M�CNT#@�CFEQP�@�K�:�¨�@3A#@3MO?�E�Â]<j:�<>@3AQCNpV< CO@3A�KL:�MwK � 

�
�U@��YBx_D_�CLE&PVBed3G�_x_xEm@3Ard�:�p#AQCN@|M�BxA^d�:bKL<>:�_D:�?=E 8 lr:=M2KFBx<jP#_xBud�BxC]E¤~�G`A�H-Z�@�d|G`p�KL@�BDC	BuKfd�:�A�KLBeKLCN@3AQC��YBxCOT
<�p�d­T��U@�T�G3vb@�:�Z�KL@3MNvb@/H>G`Z�:�pVC;COT#@fp#A#Bxvb@|MwKF@¤~qBDCUBuKU:`¨�CN@|A�prKF@�¨�p#_�CN:�G=H&:�P#C*CNTV@�P�@3MF¨�@�dkC�³�p#BuH�¨�:�MN<
¨�:�M*CNTV@	@|A#@3MN?=EÁÂ <>:=<>@3AbCNpV< CN@|A�KF:=M;:�¨¡d�:bKL<>:�_D:�?=Bed3G�_.<mG�CNCN@|M 8 SUT#BeKU¨�:�MO< BeK� 

� & �

" ������ 
 � �  �� ��
�� � �®ÉJÇ&�
�YT#@3MO@�� 
 BuK�CNT#@U³�pVBeHg¨�:�p#M�Â]vb@3_D:Qd�BxCLEb~�
gBuK�CNT#@Y@3AV@3MN?=E�H&@3A�KLBxCLEgBDAXCNT#@*MN@�KLC�¨�MwG�<>@Y:`¨�CNT#@U³rp#BeH�G`A�H��
BeK�CNT#@*P#MN@/KNKFpVMN@YBxA�CNTrG`C¡KNG�<>@U¨�MwG�<>@ 8 SUT#@*P#MO@�KNKLp#MN@*BeK�AV@�d�@�KOKNG`MOBx_DEgBeKL:�COMN:�PVBed�~`¨�:=M¡d�:�A�KLBeKLCN@3A�dkEg�YBxCOT
CNTV@fW¥\ <>@3COMNBed 8 ¿¤Bx<>BD_eG`MO_xEb~�³rp#BeH�@|_x@3<>@|A&C[K¥�YBD_x_�Z�@fd�:�<j:`vQBxAV?	BDA>CNTV@�d�:¤KF<>:=_x:=?�Bed|G`_�MN@�KLC�¨�M[G`<>@b~¤KF:
CNTrG`C*CNT#@fA#:=MN<mG�_xBx{|@�H±¨�:=p#M²Â vb@3_D:Qd�BxCLE�BxAmCNT#@2d�:b:=MwH&BDA�G`CO@�KY:`¨ � ¦ �¡�YBx_D_.Z�@� 
 & �®É��uÆ��uÆ �uÆq�57 �®É z �
SUT#@f@3A#@|MN?�E�Â <>:�<>@|A&COp#< CO@3A�KF:=M;COT&prKUCwG`ab@/KUCNT#@�¨�:�MO<

� 

� & �����



� ��� �
!#"""$ � �®É } �

�YT#@3MO@ �%�&� MN@3P#MO@�KF@|A&C[K�CNTV@gKLP�G`COBeG�_�<>@|CNMNBud��4BDA�d�_xprH&BxA#?XCOT#@�¨ G�d�CO:�MY:�¨ �f8w� 8
�;MN<j@�H��YBxCOTmCNT#BuKYKFBx<jP#_xB§ª�@�H�H&@�KNdkMNBxPVCNBx:=A>¨�:�M*<mG`COCN@3M|~q�¡@2G`MN@2A#:��1MO@�G�HQE�CO:>G�P#P#_DEmn�BxA�KLCN@3BDA � K

@�obp�G`COBx:=A1�yÉ t �gCO:�d�:bKL<>:�_D:�?�E 8 À�KLBxA#?%� ¦ �±G`A�H��®ÉJÇ&�[~U:�A#@m:=Z#CwG�BxA�KXCL�U:�@�obp�G`COBx:=A�K 8 SUT#@>ª�M[KFCXBuK
aQA#:��YAJG=K�COT#@2l#MNBx@/H&<mG`AVA>@�obp�G`COBx:�A�~

$ 8 .(' �� �*) 8 & s /10
t + � 
 � � �� 8 � �®É ¦ �

�YT#@3MO@YG�AX:`vb@|MwH&:=C�H&@3A#:=CN@�K�G�H&@|MNBxv=G�CNBxvb@��YBDCNTXMN@/KFP�@�d�C�CN:fdk:bKF<jBed�CNBD<>@ �¯G`A�H-,�BxA�H&@��&@�K�G`_D_#HQB ��@3MN@|A&C
P�:bKOKFBxZV_x@�CLEQP�@/K�:`¨¯@3A#@|MN?�EXBDA>CNTV@�p#A#BDvb@3MwKL@ 8 SUT#BuK�@�obp�G�CNBx:=A>BeK¡Ggd�:=A�KFCOMwG�BxAQCY@�oqprG`CNBD:�A�~bBDA>CNT#@ KF@3A�KL@
CNTrG`C��¡@XG`MO@gA#:=CfG`_D_x:��U@/H CO:�¨�MN@|@3_xEmKLP�@�d�B ¨�EjCNT#@2CNBx<j@gHQ@3MNBDv�G�CNBDvb@

�
� � BxC*BeK*H&@3CO@3MN<jBxA#@�H�BxAJCO@3MN< KU:`¨

CNTV@	@|A#@3MN?=EmH&@3ArKFBxCLEjG`A�H�d�p#MOv�G�CNp#MO@ 8 SUT#@2KF@/d�:�A�Hm@�obp�G`COBx:�A�~&�YT#Bud­TmBeKYG�AJ@3vb:=_xp#COBx:=A>@�obp�G`COBx:�A�~#BeK.��  É
7 ' ���/) 8 &T�§Ç /10 + � � � � �

7 � 8 7 �®É s �

s



I]CYBeKU:�¨�CN@3Amp�KL@�¨�p#_�CN:jd�:=<�Z#BDA#@2�®É ¦ �YG�A�H��®É s �¡CN:�:�Z#C[G`BxA�CNT#@ 3�(+( ;+5 ;20�3�698:*�, ;�����3�6 8:*�,.� � &T� Ç /10
t + � ��
 �  t � � � 7 �®É|�q�

I]A-¨ G�dkC3~�B§¨*�U@�a&AV:`� COT#@><mG�?�A#BDCNp�HQ@�KfG`A�H @3vb:=_xp#COBx:�ArK :�¨�COT#@jH&B ��@3MO@3A&C2@3A#@3MO?�E�H&@|A�KFBDCFE�dk:�<>P�:EÂ
A#@3AQCwK�
 � ~�CNT#@±lrMOBx@�HQ<mG`A#Am@�obp�G�CNBx:=A%�®É ¦ �YBuK;KLp��mdkBx@3AQC;CO:mKF:=_xvb@�¨�:�M�CNT#@X@3vb:=_xp#COBx:=A�pVA#Beobp#@3_DE 8 SUT#@
G�d|d�@3_x@|MwG`COBx:=A>@�obp�G`COBx:�AmBuKYd�:�A�dk@3P#CNprG`_x_DE>p�KL@�¨�p#_]~QZ#p#CYM[G`MN@|_xE>BDA&vb:=ab@�H BDA�d3G`_ud�p#_eG�CNBD:�A�K 8

SUT#@ml#MNBD@�H&<mG�A#AJ@/oqp�G�CNBD:�A MO@3_eG�CN@�K;COT#@>M[G`CN@�:`¨*BDA�d�MO@�G�KL@X:`¨*CNTV@>KOd3G`_D@ ¨ G=d�CN:=M3~�G=K	@3Ard�:QH&@�H-ZQE
CNTV@�9;pVZ#Z#_x@*P�G�MwG`<j@3CN@3M|~�CN:2CNT#@�CN:�C[G`_�@3A#@3MO?�E�H&@3ArKFBxCLE2:`¨¯G`_D_�<mG`COCN@3M�BxA�CNTV@;p#AVBxvb@3M[KF@ 8 \-@*<mG3Egp�KL@
CNTV@gl#MOBx@�H&< G`A#A>@/oqp�G�CNBD:�AmCN:�H&@kª�A#@b~�G�C*G`AQE�?=Bxvb@3AjCNBx<j@b~QGXd�MNBDCNBed|G`_.@|A#@3MN?=EmH&@3ArKFBxCLEb~


��I. t $ 8
s�/10 � � 7 Æq�

¨�:�M2�YT#BedwT COT#@mKFPrG`CNBuG`_ KF@�d�COBx:=A�K	<�p�KFCfZ�@mP#MN@/d�BeKL@3_xEm³�G`Cm�9� & Æb� 8 \�@>CNTV@3A%H&@�ªrA#@>CNTV@mH&@3A�KLBxCLE
P�G�MwG`<j@3CN@3M

���
	��
��
f. 

�� � � 7 É`�
�YT#Bud­T�G`_D_x:��*KUp�KUCO:�MO@3_eG�CN@�COT#@fCN:�C[G`_�@3A#@3MO?�EmHQ@3A�KFBDCLE�BDA�COT#@fp#A#BDvb@3MwKL@�CN:�BxC[KU_x:Qd3G�_�?�@3:=<>@3CNMOEXv&BuG

���
	��
��
�� É � �$&  !É
� �
	��
��
 & É � �$& Æ � 7=7 �
���
	��
��
�� É � �$& �!É�7

I]C�BeK*:`¨�CN@|A�d�:�AQvb@3A#BD@3A&C*CN: H&@�ª�A#@XCOT#@g¨�MwG=d�CNBD:�A�K�:�¨UCOT#@�d�MOBxCNBud3G`_�@3A#@|MN?�E H&@3A�KLBxCLEmBxA�@�G=d­T�HQB ��@3MN@|A&C
d�:=<>P�:�A#@3AQCUZQE

� � & 
 �
 � 7 � 7=t �

n�A#@3MN?=E�d�:=A�KF@|MNv=G`COBx:�A�BuK;@
�QP#MN@/KNKF@/H�BxA Ä�W ZQE�COT#@Xv=G`A#BuKFT#BDA#?>:�¨UCOT#@Xdk:`v=G�MNBeG�A&C H&Bxvb@3MO?�@3Ard�@f:`¨
CNTV@	@|A#@3MN?=EÁÂ <>:=<>@3AQCNp#< CN@3A�KL:�M|~

� 
 � 
�� & Æ 7 � 7 Ç&�
�;P#PV_xEQBxA#?XCOT#BeKUCO:�:=p#M�G=KNKLp#<>P#COBx:�ArKt�jCNT#@2W�\ <j@3CNMOBedf� ¦ � G`ArH�P�@3MF¨�@/d�C²Â�³�p#BuH @|A#@3MN?=EÁÂ <>:=<>@3AQCNp#<
CN@|A�KF:=Mg�yÉ�Ç&�I��EQBx@3_uH#KUG�KFBDA#?�_D@	@|A#@3MN?=EÁÂ´d�:=A�KF@3MOv=G`CNBD:�Am@�obp�G`COBx:=A�~

�

K t $ ��
  ����& Æ 7 � 7=z �

SUT#BuK�@�obp�G`COBx:=A�BuKUG=d�CNp�G�_x_DE�A#:=CUBDA�H&@3P�@3A�HQ@3A&C¡:`¨¯CNT#@ lrMOBx@�HQ<mG`A#A�G�A�HmG�d3dk@3_x@3M[G`COBx:�Aj@�oqprG`CNBD:�A�Kk~&Z#pVC
BeKUMO@�obp#BxMO@�H±¨�:=M*d�:�ArKFBeKLCN@3Ard�E 8 I]CUBD<>P#_xBD@�K�COT�G`CYCOT#@f@
�&PrG`A�KLBx:�Am:�¨�COT#@�p#A#BDvb@3MwKL@X�]G=KYKFP�@�d�B§ª�@�H�ZQE'$��
d3G�A>_x@�G=H>CN:g_D:Qd3G`_�d­TrG`A#?=@�KUBxA>COT#@�@3AV@3MN?=E>H&@|A�KFBDCFE 8 £;:=CN@�COT�G`C¡CNT#@3MO@�BeK�A#:XA#:=CNBx:=Am:`¨²d�:�A�KL@3MNv=G�CNBx:=A
:`¨ �NCN:=CwG�_#@3A#@3MO?�Eb~ ��G�K�@3A#@|MN?�E2d3G�AgZ�@UBDA&CO@3MwdwT�G�A#?�@�HfZ�@3CL�U@3@3Af<mG�CNCO@3M�G�A�HgCNT#@ KFP�G=d�@3COBx<>@�?=@3:�<j@3CNMOE 8

�*A#@	ª�ArG`_�P#Bx@�dk@	:�¨�BxAQ¨�:�MN< G`CNBD:�AmBeKYMN@/oqp#BDMN@�H�Z�@k¨�:�MN@X�¡@2d3G`A�CNT#BDA#a�G`Z�:�p#C KF:�_Dv&BDA#?�:�p#M�d�:bKL<>:EÂ
_x:=?�Bud3G`_�@�obp�G`COBx:=A�K�R�T#:���CNTV@;P#MO@�KNKLp#MN@�G`ArH�@3A#@3MO?�E�H&@|A�KFBDCFE±G`MO@;MO@3_eG�CN@�HgCO:g@�G=d­TX:=CNT#@3M 8 \�BxCOT#BxAXCOT#@
³�p#BuHgG�P#P#MN: �QBx<mG�CNBD:�AgprKF@�HfT#@3MN@¤~��U@¡<mG3EfG�KOKFp#<>@�COT�G`C�COT#@YP#MO@�KNKLp#MN@¡BeK�G�KFBDA#?�_D@�Â]v=G�_xp#@�H�¨�p#A�d�COBx:=AX:`¨

�



CNTV@�@3A#@3MO?�EjH&@3A�KLBxCLE�� & �.��
#� 8 I]CYBeK�:�¨�CN@3A d�:�AQvb@3A#BD@3A&C�CO:�H&@�ª�A#@ G`Am@�obp�G`COBx:�Aj:`¨²KFCwG�CN@fP�G�MwG`<j@3CN@3M|~
� ~#Z&E �!& � 
 7 � 7=} �
SUT#BuKUKFTV:�p#_uH Z�@�COT#:�pV?�TQCY:`¨²G�K�COT#@�BDA�KFC[G`AQCwG`AV@3:�p�KYHQ@�ª�A#BDCNBx:=A>:`¨¯CNTV@�P�G`M[G`<>@|CN@3M � � BxC¡A#@3@�HXMN@|P#MN@�Â
KF@|A&C*CNT#@�¨�p#_D_�@/oqp�G�CNBD:�AJ:�¨¡KFC[G`CO@b~��YTVBedwT��¡:�p#_uH�Z�@gMO@�obp#BxMO@�H>CN:md3G�_ed�pV_eG`CO@fCNT#@2Z�@|T�G3v&BD:�MY:`¨�³�prd�CNp?Â
G`COBx:=A�K 8 £;@3vb@3MOCNT#@3_D@�KNKk~&<mG�A&Ejp�KF@�¨�pV_�d�:¤KF<>:=_x:=?�Bed|G`_�<mG�CNCN@|M*KF:�pVMwd�@�K�H&:>:�Z�@3EmCOT#BeKYMN@3_uG`COBx:�A��YBxCOT�G
d�:=A�KFC[G`AQC�v=G`_xpV@	:�¨ � 8 l#:�M*@
�VG`<>P#_D@b~ � & Æ>d�:=MNMN@/KFP�:�A�HVK;CN:�P#MN@/KNKFpVMN@3_D@�KNKY<mG`COCN@3M|~#:�M�H&p�KLC �mG�A&E
d�:=_x_x@/d�CNBD:�A�:`¨�<mG=KNKFBDvb@YA#:�A�Â]MO@3_eG�CNBxvQBeKLCNBud�P�G�MNCOBed�_D@�K��U:�pV_eH>obp�G`_DB ¨�E 8 ¿bBx<jBx_eG�MN_DEb~ � & É  �t dk:�MNMO@�KFP�:=A�H#K
CN:jGg?bG=K;:`¨¯MwG=H&BeG�CNBD:�A�~#�YT#@|CNT#@3MYBDCYZ�@gG=d�CNprG`_�P#T#:�CO:�A�KY:�M*:�COT#@3MYT#BD?�T#_DE>MN@|_eG`COBxvQBeKLCNBed*KFP�@�dkBx@�K 8

� d�:�ArKFCwG�A&C � _x@/G�H#K�CO:%G-?=MN@�G�CmKFBD<>P#_xB§ª�d3G�CNBx:=A%BxA�KL:�_Dv&BDA#? :�pVM>@�obp�G`COBx:�ArK 8 I]A�P�G`MOCNBud�p#_eG�M3~
p�KLBxA#?�� 7=z �w~#�¡@2KF@3@fCNTrG`CYCNTV@	@|A#@3MN?=EmH&@3ArKFBxCLE>@|vb:�_xvb@/K²�YBDCNTmCNTV@gKOd3G`_D@�¨ G�d�CO:�M�G�d3d�:=MwH&BDA#?XCN:


�� �#��� É���
�w����� 4��
	�� 7 � 7b¦ �

£;:=CN@gCOT�G`C�CNT#@2Z�@|T�G3v&BD:�MwKY:`¨ H&prKFCX� � & Æq�*G�A�HJMwG=H&BeG�CNBx:=A%� � &�É  �t ��G�MN@Xdk:�A�KLBeKFCO@3AQC;�YBDCNTJ�YTrG`C
�U@2�U:=p#_eHmT�G3vb@g:�ZVCwG`BDA#@�HJZQE><>:=MN@fT#@3p#MOBeKLCNBedfMN@�G=KF:=A#BxA#? 8 y�:=A�KFBuH&@3MfGgª �Q@�H (+*�14*�
 8:,�� vb:=_xp#<>@�:`¨
CNTV@�p#A#BDvb@3MwKL@mÂ�B 8 @ 8 G	vb:�_Dp#<>@ KFP�@�d�B§ª�@�HXZ&EXª �Q@�H v=G�_xp#@�K�:`¨�COT#@�dk:b:�MwHQBxA�G�CN@�Kk~&¨�MN:�<��YT#Bud­T�:�A#@�<mG3E
:�ZVCwG`BDAmCNT#@fP#TQE#KLBed3G�_.vb:=_xp#<>@*G�C�Gg?=Bxvb@3AjCNBx<j@��UZQE�<�p#_xCOBxP#_DE&BDA#?�ZQE������w� � 8 Ä*Bxvb@3A G	ª �&@/H AQp#<�Z�@3M
:`¨¥H&p�KLC�PrG`MNCOBed�_D@�KU��:`¨�< G�KNK�� ���YBxCNTVBxAXCNTVBeK�d�:�<j:`vQBxAV?;vb:=_xp#<>@¤~3CNT#@*@3A#@3MO?�E±H&@3A�KLBxCLEf�YBx_x_VCNT#@3A�KOd3G`_D@�Np�KLC*G�KYCNT#@fP#TQE#KLBed3G�_�vb:�_Dp#<>@b~�B 8 @ 8 G�K ���
�w��2 � ~#BxA�G`?=MN@3@3<j@3A&C��YBDCNT � 7q¦ �w~#�YBxCOT � & Æ 8

S¥:m<mG�ab@2G>KFBD<>Bx_uG`M*G`MO?�p#<j@3A&CY¨�:�M�MwG�HQBeG`COBx:=A�~�ª�M[KFC�A#:=CN@XCOT�G`CfCNTV@g@
�QP�G`ArKFBx:=A�:`¨ CNT#@2p#A#Bxvb@|MwKF@
�4COT#@>BDA�d�MN@/G�KF@�:`¨%�����w���YBxCNT^CNBx<j@��UMO@�KFpV_xCwKfBxA%G�KFT#B§¨�CgCO:�_x:�AV?�@3M2�YG3vb@3_x@|A#?�COT��.~�:�M±G 0+;������ 8 -264~�:`¨
P#T#:=CN:=A�KUP#MN:=P�G`?¤G`COBxA#?XBDA�COT#BeK�Z�G=d­aQ?�MO:�p#A�H 8 ��P#T#:=CN:�Aj@3<>BxCOCN@�Hf�YBxCOT>�YG3vb@3_D@3A#?�COT�����G�CYGfCNBx<j@ ���w~
G`C¡�YT#BedwT�CNT#@fKOd3G`_D@�¨ G=d�CN:=MUBuK ���
. �������N��BeK�:=Z�KF@3MOvb@�H�CO:QH#G3EJ�
��& � !�~b�YBxCOTmKNd|G`_x@Y¨ G�dkCN:�M �'!P. ����� !��O�
G`C*�YG3vb@3_D@3A#?=CNT�����~#:=Z�@3E&BDA#?

���
��� &

�'!��� .�É�  � 7 � 7=s �
SUT#@2MN@�H#KLT#B ¨�C!��BeKU:`¨�CO@3AJprKF@�HmBxAmP#_eG=d�@f:`¨¡CNTV@gKOd3G`_D@�¨ G�d�CO:�M 8 �U@�d3G`prKF@f:`¨�COT#@gMO@�H#KLT#B ¨�C|~#CNT#@f@3A#@|MN?�E
H&@3ArKFBxCLE�BDA G>ª �&@/H�AQp#<�Z�@|M�:`¨ P#T#:�CO:�A�KgBDA%G�ª �Q@�H d�:=<>:�v&BDA#?>vb:�_Dp#<>@±H&MN:=P�K	�YBDCNT COT#@�PVT&EVKFBud3G`_
vb:�_Dp#<>@Y� G�K¥¨�:=M�HQp�KFCk��G�A�HgZ&E2G�Ag@
�QCNM[G ¨ G=d�CN:=M�:`¨�COT#@YKOd3G`_D@�¨ G=d�CN:=M�G=K�CNT#@¡@
�QP�G`A�KLBx:=Ag:`¨rCNT#@¡p#A#Bxvb@|MwKF@
KFCOMN@3C[d­TV@�K�CNT#@�� G3vb@3_x@3AV?�CNTrK²:�¨�_DBx?=T&C 8 SUTQp�K�~QCNT#@�@|A#@3MN?=E>HQ@3A�KFBDCLEX:`¨�MwG=H&BeG�CNBD:�Am�YBx_D_.KOd3G`_D@�G=K����
�w��2�"|~
:�Ard�@2G`?bG�BxA�BxA�G`?=MN@3@3<j@3A&C��YBDCNT � 7q¦ �w~#�YBxCOT � & É  /t&8

SUT&prK�¨ G`M3~Q�U@*T�G3vb@�A#:=CUBxArd�_xp�HQ@�H�GXdk:bKF<j:�_x:=?�Bud3G`_�d�:=A�KFC[G`AQC;��BxA�CNTV@�?�M[G/vQBxC[G`COBx:�ArG`_.@/oqp�G�CNBD:�A�K 8
SUT#BuK	BeKfZ�@�d3G`prKF@>BDCgBeKf@�obp#Bxv=G`_D@3AQC�CN:�CNMN@/G`CXG�A&E^d�:¤KF<>:=_x:�?=Bed3G�_¡d�:�A�KLCwG�A&C�G=KgG�d�:=<>P�:�A#@3AQCf:`¨*COT#@
@3A#@|MN?�E H&@3A�KLBxCLE%BxA�COT#@-pVA#Bxvb@3M[KF@ 8 I]A�¨ G=d�C3~�G�H#H&BDA#? G%d�:bKL<>:�_D:�?�Bud3G`_�d�:=A�KFC[G`AQC�� CN: n�BxA�KLCN@3BDA � K
@�obp�G`COBx:=A�BuKU@�obp#Bxv=G`_D@3AQCUCN:�BxArd�_xp�HQBxA#?±G`AJ@|A#@3MN?=EÁÂ <>:=<>@3AQCFpV< CN@|A�KF:=M;:�¨�CNT#@�¨�:=MN<� 
�� &T� �

s /10 � 
�� 7 � 7 �q�
SUT#BuKUBeKYKFBD<>P#_DE�G P�@3ML¨�@�d�CU³�p#BuH>�YBxCNTm@3AV@3MN?=EÁÂ <>:�<j@3A&COp#< CO@3A�KL:�Mf�®ÉJÇ&�¡�YBxCOT


�# & �
s�/10� # & � 
 # � � t Æq�

ÉNÆ



KF:�CNTrG`C*CNT#@f@�obp�G`COBx:=A?Â]:�¨ ÂLKLCwG�CN@gPrG`MwG�<>@3CO@3MUBuK
� # &T�UÉ�7 � t É`�

SUT#BuKUBx<>P#_DBx@�K�COT�G`C*CNT#@f@3AV@3MN?=E>H&@|A�KFBDCFEjBeKYd�:=A�KFC[G`AQC3~
�#�& dk:�A�KLCwG`AQC 7 � t=7 �
SUTQp�K�~.COT#BeKY@3A#@|MN?�EmBuK;d�:=A�KFC[G`AQC�CNTVMN:�pV?�T#:=p#C2KFP�G=d�@3CNBD<>@ � �U@XKOG3E�COT�G`C�CNT#@±d�:bKL<>:�_D:�?�Bud3G`_¯d�:=A�KFC[G`AQC
BeKU@/oqp#BDv=G`_x@|A&C¡CN: 
 3�(�����1 ;2, ;.0 � � 8¿bBx<jBx_eG�MN_DEb~`BDCUBuKYKF:�<j@3CNBD<>@3K�p�KF@�¨�pV_.CN:XCOT#BxAVa�:�¨�G�A&E�A#:�AV{3@3MN:�KLP�G`COBeG�_�d�p#MOv=G`CNpVMN@2G�KUEb@3C¡G�A#:�COT#@3M
d�:=<>P�:�A#@3AQCU:�¨�CNTV@gdk:bKF<j:�_x:=?�Bud3G`_�@3A#@3MO?�E>Z#prH&?�@3C|~#:�Z�@3EQBxA#?


������	� & � t �
s /10 � 8� �
����� & �

s�/10 � 8 � � t=t �
KF:�CNTrG`C

� �����	� & �UÉ  /t 7 � t Ç&�
I]CYBeKYA#:�C�G`A�@3A#@3MO?�EmHQ@3A�KFBDCLEb~#:`¨¡dk:�p#M[KF@ � 
 �����	� BuK;KLBx<>PV_xE�G�d�:�AQvb@3A#BD@3A&C¡�YG3E>CO:�ab@3@|P�COMwG=d­a>:�¨�T#:��
<�p�d­T�@3A#@|MN?�E H&@3A�KLBxCLE�BuKU_eG=d­aQBxA#?V~&BDAJdk:�<>P�G�MNBuKF:�AmCO:�G±³�G�C;pVA#Bxvb@3M[KF@ 8

NPO
� � v _D\�� YPZ
�xXqe d5X[d
I]CfBeK�<�prd­T�@�G�KLBx@3MfCN:mª�A�H�@
�VG�d�C2KF:=_xp#COBx:=A�K	CO:�d�:¤KF<>:=_x:�?=Bed3G�_�@�obp�G`COBx:=A�K�:`¨*<>:=CNBx:=A��YT#@3A	� & Æ 8
l#:�MOCNp#A�G�CN@3_DEg¨�:�M¡p�K�~QA#:��YG�HVG/EVK��¡@�G�MN@�G`Z#_D@;CO:XG�P#P�@�G`_�CN:g<j:�MN@YCOT�G`Aj<mG`COT#@3<mG�CNBed|G`_VKFBx<jP#_xBud�BxC]EfCO:
<mG�ab@UCNTVBeK�dwT#:�Bud�@ 8 I]A�H&@3@/H.~bG�K��¡@�KLT�G`_D_�KF@3@YBDAX_eG�CN@3M�_x@/d�CNp#MO@�K�~�<>:QH&@|MNA�d�:¤KF<>:=_x:�?=Bed3G�_&:=Z�KF@|MNv=G`COBx:�ArK�~
BxA2P�G`MOCNBud�p#_eG�M�PVMN@�d�BuKFBD:�Ag<j@�G�KLp#MN@3<j@3A&C[K�:�¨�CNT#@*dk:bKF<jBed�<>Bud�MN:�� G/vb@¯Z�G�dwa&?=MN:=p#A�H.~bKLT#:��%CNT#@¡p#A#Bxvb@|MwKF@
CN:QHVG/EmCO:XZ�@2@
�QCNMN@|<>@3_xE±KFP�G�CNBuG`_x_DE ³�G`C 8

I]A>CNT#@ d3G�KL@�:`¨�³�G�CYKLP�G`COBeG`_�KL@�d�COBx:�ArK�G�A�HmGgd�:=A�KFC[G`AQCY@�obp�G`COBx:�Aj:`¨¯KFC[G`CO@�P�G`M[G`<>@|CN@3M � ~&�U@�<mG3E
@
�VG�d�CO_xEjKF:=_xvb@fCNT#@2l#MNBD@�H&<mG�A#A�@�oqprG`CNBD:�A�� 7b¦ �¡CN:�:�Z#C[G`BDA

�����w�D& �'!�' �� ! ) 8 6 ��� 4���	 � � � t=z �

�YT#@3MO@ ��!gBeKfCNT#@ KNd3G�_x@�¨ G=d�CN:=MgCN:QHVG/E¤~�p#A#_x@/KNK � & �UÉ�~�BDA �YT#BedwT^d3G�KL@�:=A#@>:=Z#CwG�BxA�K4�����w� ����� A 8�;P#PV_xEQBxA#?2CNT#BuKUMN@�KLp#_xCYCO:>KL:�<>@�:�¨�:�pVMU¨ G/vb:=MNBDCN@�@3AV@3MN?=EmH&@3A�KLBxCLEmKL:�p#M[d�@�KUEQBx@3_uH#K�C[G`Z#_D@�É 8
£;:�CO@fCNT�G�CYCNT#@f<mG�CNCN@|M²Â²G`A�H>MwG=H&BeG�CNBD:�A?Â´H&:�<jBxA�G�CN@�H�³�G�CYp#A#Bxvb@|MwKF@/K�Z�@3?�BDAm�YBxCNT �F& Æ � COT#BeKUBuKYG

KFBDA#?�pV_eG`MOBxCLEb~Qa&A#:��YA�G�KYCNTV@g�UBD?��YG`A#? 8 \�@2d3G`Am@�G=KFBD_xEjd3G`_ud�p#_eG�CN@fCNTV@gG�?�@f:`¨�KFp�dwT�G p#AVBxvb@3M[KF@bR

� !*& ? 4! ����Z$�� �#� & 7
t �®É; � ��$ ! 7 � t=} �

À;A#_D@�KNK � BeKYd�_D:bKF@fCO:,�UÉ�~&BDCYBeKU:�¨�CN@3A�p�KF@�¨�pV_.CN:jG`PVP#MN: �QBx<mG�CN@�COT#BeKYG�A�KF�¡@3MYZ&E� ! ��$ 254! 7 � tb¦ �
I]C�BeK�¨�:�M�CNT#BuK�MN@�G=KF:�A�CNTrG`C�CNT#@*obp�G�A&COBxCLE $ 254! BuK�a&AV:`�YAjG�K�COT#@ � ����� 5 ; 698:1<;w~QG`A�H�PVMN:�v&BuH&@�K�G�p�KF@�¨�pV_
@�KLCNBx< G`CN@*:`¨²CNT#@fCNBD<>@�KNd3G�_x@�¨�:�MY�YT#Bud­TmCOT#@fp#A#Bxvb@|MwKF@�T�G�KYZ�@3@3A�G`MO:�p#A�H 8

ÉPÉ



S�EQP�@f:`¨²n²AV@3MN?=E 
��9�r� �����w�
i p�KLC �52 � �38 6 �
W*G�H&BuG`CNBD:�A � 2�" � 476 8
y�:bKL<>:�_D:�?=Bed3G�_�y�:�ArKFCwG�A&C dk:�A�KLCwG`AQC ��� A

S�G`Z#_D@KÉ�RX��KFpV<><mG`MOEJ:�¨YCNTV@>Z�@3T�G3v&BD:�M[K	:`¨*COT#@�<>:bKLC	BD<>P�:�MOCwG`AQC2KF:=p#Mwd�@/K	:`¨ @3A#@3MO?�E^H&@3A�KLBxCLEJBDA
d�:¤KF<>:=_x:�?=E 8 SUT#@YZ�@3T�G3vQBx:�M�:`¨�COT#@YKOd3G`_D@�¨ G�dkCN:�M¯G`PVP#_xBD@�K¥CO:�CNTV@Yd3G=KF@Y:`¨�G�³�G`C¯p#A#Bxvb@|MwKF@ � COT#@UZ�@3T�G3vQBx:=M
:`¨²CNT#@f@3A#@|MN?�EjH&@3ArKFBxCOBx@�KUBuKUP�@3MF¨�@�dkCN_xE�?�@|A#@3MwG�_ 8

NPO�� bfYP{qv �Pa Z�YPW�� �;e ��_D\ �te X
I]C>BeKXCNMOp#@�CNTrG`C>�¡@�a&A#:��¢:�ZrKF@3MOv�G�CNBD:�A�G�_x_xE CNT�G�C>CNTV@�p#A#Bxvb@|MwKF@�CN:QH#G3E BeK ³�G�CmCN:%G-TVBx?�T H&@3?=MN@3@
:`¨±G=d3d�p#M[G�d�E 8 9;:��¡@3vb@3M3~�BDC�BuK BDA�KFCOMNp�dkCNBxvb@¤~UG�A�H�p�KF@k¨�p#_;�YTV@3A�d�:=A�KFBuH&@3MOBxA#?�@�G`MO_xE d�:¤KF<>:=_x:�?=Eb~UCO:
d�:=A�KFBuH&@3MgTV:`��CNTV@JKL:�_Dp#CNBD:�A�Kg�¡@>T�G3vb@mG`_DMN@�G=H&E BuH&@3AQCNB ªr@�H-dwT�G�A#?�@m�YT#@3A d�pVMNv=G`COp#MN@>BuKgBxA�dk_xp�H&@/H 8
¿bBDA�d�@*�U@*BxA�d�_Dp�H&@*CNT#BuK�<mG�BxA#_DE	¨�:=MUBx_D_xp�KLCNM[G`CNBD:�A��U@*�YBx_D_r¨�:Qdkp�KU:�A>COT#@fKL@3P�G`M[G`CO@fd3G�KL@�K�:�¨¯H&p�KLC²Â�ª�_x_D@�H
G`ArH�MwG=H&BeG�CNBD:�A?Â�ª�_x_D@�H%l�W�\ <>:QH&@3_uK	�YBxCOT%{3@3MN:�dk:bKF<j:�_x:=?�Bud3G`_ d�:�A�KLCwG�A&C 8 SUT#BuKXd3G`_ud�p#_uG`CNBD:�A%BeKXG�A
@
�VG`<>PV_x@*:`¨�:=A#@fCNT�G�C;BuKU<mG�H&@�<�p�dwT�@�G�KLBx@3MYZQE��¡:�MOa&BDA#?�BDAmCN@3MO<mK�:`¨¡d�:=A&¨�:�MO<mG`_�CNBD<>@ = 8

��@3CUprK¯ªrMwKFC d�:�ArKFBeHQ@3M�<>:QH&@3_uK�BxA��YT#BedwTXCNTV@;@3AV@3MN?=E�H&@3A�KLBxCLEgBuKUH&:=<>BxA�G�CN@�HgZQEg< G`CNCO@3MY� � & Æq� 8
I]AmCN@3MO<mK�:�¨�d�:=A&¨�:�MO<mG`_�COBx<>@*CNTV@gn�BDA�KFCO@3BxA>@/oqp�G�CNBD:�A�KYZ�@�d�:�<j@

t �9�� % 8 �c& s /10 
�� 8�p % 8  7 % 4 & Æ#� � t=s �
�YT#@3MO@XGXP#MNBD<>@fH&@|A#:�CO@�K;G�H&@3MOBxv=G`COBxvb@f�YBxCOTmMN@�KLP�@/d�C;CO:>dk:�A&¨�:=MN<mG�_�CNBx<j@fG`A�H�%��9=���.@� 4  � 8 SUT#@�KL@
@�obp�G`COBx:=A�KYG`MO@gCNTV@3Am@�G�KLBx_xEjKF:=_xvb@�H�¨�:=MP%¥�9=���?�BDv&BDA#?

%¥�9=��I& ��� ��
d�:=C3�9=  �7 � � & É
7
 = � & Æ
d�:=CNT��9=  �7 � � &T�UÉ

7 � t �q�

SUT#BuKUCNT#@3AmEQBx@3_uH#K

��� =���� ��� ��
É;�%d�:bKk� =�� � &@É=58  /7 � &2Æ
d�:bKLT�� =��[�2É � & �UÉ

7 �`ÇÊÆq�

�*A#@J<mG3E�p�KF@�CNT#BuKgCN:^H&@3MOBxvb@>COT#@�d�:=A#A#@�dkCNBx:=A%Z�@|CF�¡@3@3A d�:¤KF<>Bud�CNBD<>@mG`ArH�d�:=A&¨�:�MO<mG`_YCOBx<>@b~
�YT#Bud­TmT#@3MO@�BeK

�k�9=���� ��� ��
=F�%KFBDA�� =�� � & É= �  /} � & Æ
KFBDA#T��9=��[�	= � &T�UÉ

7 �`Ç É`�

£;@
�QCU�¡@fd�:�ArKFBeHQ@3MU<>:QHQ@3_eK¡H&:�<>BDA�G`CO@�HXZ&E�MwG=H&BeG�CNBx:=A�� � & É  �t � 8 I]AmCN@|MN<mK�:`¨²d�:=A&¨�:�MO<mG`_�CNBD<>@
CNTV@gn�BDA�KFCO@3BxAm@�obp�G`COBx:=A�KUZ�@�d�:�<j@

t � �F �% 8 � & s /10 
�� 8
�p % 8  7 % 4 & � s�/10 
t � 8 7 �`Ç 7 �

É 7



¿b:=_xvQBxA#?�G=K��¡@gHQBeHmG`Z�:�vb@fE&BD@3_eH#K

%�� =��I& ��� ��
d�:=C3�9=�� � & É
É  = � & Æ
d�:=CNT��9=�� � &T�!É

� �`Ç t �

��� =���� ��� ��
KFBDA�� =�� � & É= � & Æ
KFBDA#T�� =�� � &T�UÉ

� �`ÇkÇ&�

G`ArH

�k� =���� ��� ��
É;�%dk:bK��9=�� � & É= 8  �7 � & Æ
dk:bKFT�� =��[�2É � & �!É

7 �`Ç z �

I]C;BuK�KFCOMwG`BD?�TQCF¨�:=MN�YG�MwHJCO:>BxAQCN@3MOP#MN@|CYCNT#@�KL@XKL:�_xpVCNBx:=A�K;ZQEm@
�#G�<>BxAVBxA#?XCOT#@gZ�@3T�G3vQBx:=M;:�¨UCOT#@XKOd3G`_D@
¨ G�dkCN:�M ���9=�� � COT#@joqp�G�_xBDCwG`COBxvb@X¨�@�G`COp#MN@/KgG`MO@�COT#@mKOG`<>@X¨�:�M2<mG`COCN@3M�Â*:�MgM[G�H&BuG`COBx:�A�ÂLH&:=<>BxArG`CNBD:�A 8 I]A
Z�:�COT>d3G=KF@�Kk~bCNT#@*p#A#BDvb@3MwKL@�K¥�YBDCNT�P�:bKFBDCNBDvb@Yd�p#MOv=G`CNpVMN@2� � &� UÉ`��@
�QP�G�A�H±¨�MO:�<�G�A�BDA#BxCOBeG`_VKFBDA#?�pV_eG`MOBxCLE
�YBxCOT��F& Æ&~QG�A�H _uG`CO@3M�MN@�d�:=_x_uG`P�KL@*G`?bG�BxA 8 SUTV@;BDA#BxCOBeG`_VKFBDA#?�pV_eG`MOBxCLEgBuK�CNT#@*�UBD?f�YG`A#?V~b�YT#Bx_D@YCNT#@Yª�A�G�_
KFBDA#?�pV_eG`MOBxCLE�BuK�KF:�<j@3CNBD<>@�K�d3G`_D_x@�H�COT#@¡�UBx?�y�MNpVA�d­T 8 SUT#@¡p#A#Bxvb@|MwKF@/K��YBxCOTg{3@|MN:Y:�M�A#@3?¤G`COBxvb@¡d�p#MOv�G�CNp#MO@
Z�@3?�BDAmG`CYCOT#@��UBx?X�YG�A#?XG�A�H>@
�QP�G`A�HX¨�:�MN@|vb@3M 8 SUT#BeK�Z�@|T�G3v&BD:�MUBuK�A#:=CYBxA#@|v&BDCwG`ZV_x@b~�TV:`�¡@3vb@3M � �¡@;�YBD_x_
KF@|@	Z�@3_D:��1T#:�� BDCYd3G�AJZ�@2G`_DCN@3MO@�H>Z&E>COT#@fP#MN@/KF@3A�dk@�:`¨¯v=G�d�p#pV< @|A#@3MN?=E 8

NPO�� RTS
e Z��qS*Y*d
�*A#@f:`¨¯CNT#@�<>:bKLCYd�MOp�d�BeG�_�d�:=A�d�@3PVCwKUCN:X< G�KFCO@3M¡G`Z�:�pVCfl�W�\ <>:QH&@3_uK�BeK�CNT#@f@
�QBeKLCN@3Ard�@;:�¨ � *�028��/*�, � 8
SUT#BuKYd�:�A�dk@3P#CY�YBx_D_�P#MN:�vb@�prKF@�¨�p#_�BDA�G v=G`MOBx@3CLE�:`¨�PV_eG�dk@�KUBxAmCNTV@�KF@f_x@/d�CNp#MO@�K�~QZ#p#CY<>:¤KFCYBD<>P�:�MNC[G`AQCN_DE
BxAmp#ArH&@3MwKLCwG�A�H&BxAV?�COT#@2KFT#:=MNCwdk:�<>BDA#?bKU:�¨��YT�G�C;�¡@2G`MN@fCO@3MN<>BDA#?gCOT#@2KFC[G`A�H#G�MwH�d�:bKL<>:�_D:�?�E 8

¿bp#P#P�:¤KF@mG�A @3<>BDCNCN@|M3~ �=~�KF@3A�HVK	Gm_xBD?�TQCfKFBD?�A�G�_�CO:�G`A :=Z�KF@3MOvb@3M3~��q~��YT#:mBeKfG`C>��& Æ 8 ¿b@3COCNBxAV?
��& d�:=A�KFC[G`AQC�G�A�H 	 & d�:�A�KLCwG�A&CfG�A�H��¡:�MOa&BDA#?�BDA�d�:=A&¨�:�MO<mG`_�COBx<>@¤~¤¨�:=M�KLp�dwTJMwG=H&BeG�_�AQp#_D_�MwG3E#KU�¡@
T�G3vb@ = �
�	=$&,� 8 I]AmP�G`MOCNBedkp#_eG�MUCNTVBeKY<>@�G`ArK�CNTrG`C

= �D�	= �I&�� �]7 �`Ç } �
£;:�� KFp#PVP�:¤KF@ = ��BeK�Z�:�pVA�H&@�H�Z�@3_x:��¢Z&ET#= � � ¨�:=M�@��#G�<>P#_x@¤~ #= ��<>BD?�TQCXMN@3P#MO@�KF@|A&C�CNT#@��UBD?%�YG`AV?
KFBDA#?�pV_eG`MOBxCLE 8 SUT#@3AmCNT#@|MN@�@
�QBeKLCwK¡Gg<mG �QBx<�p#< H&BeKLCwG�A�d�@fCN:X�YT#Bud­TjCNT#@�:=Z�KF@|MNvb@3M*d3G�AmKF@|@b~&aQA#:��YA�G�K
CNTV@ 	 3�0+6 8:(25 ; � *�0 8��/*�, ��8 �26 3�, ( ;w~#?�BDvb@3A>ZQE

�	��
��9= ����& = �I��#= �]7 �`Ç ¦ �
SUT#@fP#TQE#KLBed3G�_�<>@�G�A#BxA#?2:`¨¯CNT#BuKUBeKUBD_x_xprKFCNM[G`CO@�H>BxA>ª�?�pVMN@ 7&8ht&8

¿bBx<jBx_eG�MN_DEb~�KFp#P#P�:¤KF@�= �XBeK	Z�:=p#A�H&@�H G`Z�:�vb@mZ&E #= � 8 SUTV@3A%CNT#@3MO@>@
�QBeKLCwKXGJ_xBD<>BxCfCO:�KFP�G=d�@3CNBD<>@
@3vb@3AQCwK��YT#Bud­T d3G`A%Z�@mBxA&³�pV@3A�d�@�H�ZQE CNT#@j@3<>BxCOCN@3M 8 SUTVBeK	_DBx<>BDC�BeKgaQA#:��YA G�KgCOT#@ ; 
 ;., 6 � *�028��/*�,
��8 �2693�, ( ;w~#?�BDvb@3AmZ&E

�	�

��9= ���I&z#= �I� = �]� �`Ç s �

É t



o
eτ=τ

τ=τo

o

r=0 r

τ
Particles already seen

Particles not yet seen

(τ )ph−r rph(τ )o

l�BD?�p#MO@ 7&8ht R�Å�G�MNCNBud�_x@*T#:=MNBx{|:�A�KYG�MNBeKL@f�YT#@3A>COT#@fP�G�KLCY_xBx?=T&C d�:�AV@�:`¨²G`Am:�ZrKF@3MOvb@3M �fCN@3MO<>BxA�G�CN@�K�G�C*G
ª�A#BDCN@�d�:�AQ¨�:�MN< G`_#COBx<>@ 8 SUT#@|A�COT#@3MN@*�YBx_D_�Z�@*�U:=MN_uH&_xBDA#@�K�:`¨�:=CNT#@3M�P�G�MNCOBed�_D@�K��YT#BedwT>HQ:gA#:=CUBxAQCN@|MwKF@/d�C
CNTV@	PrG�KFC*:`¨ �q~#<j@�G`A#BDA#?gCOT�G`C*CNTV@3E��¡@3MN@fA#@|vb@3MUBDAJd|G`p�KOG`_�d�:=A&C[G�d�C 8

e

τ=τo

emitter at 
Receives message from

r

e

Never receives message

τ

l�BD?�p#MO@ 7&8 Ç#R�n�vb@3AQCUT#:=MNBx{|:�A�KYG�MNBeKL@f�YT#@3A>COT#@�¨�p#CNp#MO@�_xBD?�TQCYd�:=A#@�:�¨�G�AJ:�ZrKF@3MOvb@3M �fCN@3MO<>BxA�G�CN@�K�G�C*G
ª�A#BDCN@�d�:�AQ¨�:�MN< G`_#COBx<>@ 8 SUT#@|A�COT#@3MN@*�YBx_D_�Z�@*�U:=MN_uH&_xBDA#@�K�:`¨�:=CNT#@3M�P�G�MNCOBed�_D@�K��YT#BedwT>HQ:gA#:=CUBxAQCN@|MwKF@/d�C
CNTV@ ¨�pVCNp#MO@	:�¨ �b~#<>@�G�A#BxA#?2CNT�G�C;COT#@3Ejd3G`AVA#:�C*P�:bKNKLBxZ#_DEmBxA&³�pV@3A�d�@�@/G�dwT�:=CNT#@|M 8

É�Ç



�YBxCOTmP#T&EVKFBud3G`_�<>@�G�A#BxA#?2Bx_D_xp�KLCNMwG�CN@�H>BDA ªr?�p#MO@ 7Q8 Ç 8
SUT#@�KL@gT#:=MNBx{|:�A�HQBeKFC[G`A�dk@�K�< G/E�Z�@Xd�:=A&vb@|MNCN@/H CO: 	 0 * 	>;20 � *�0 8��/*�, ��8 �26 3�, ( ;���G�C�dk:bKF<jBed;COBx<>@ �k~

¨�:�M*@
�VG`<>PV_x@
� � . ��� =��C�	��
 & ���9=��w�9=p� #= �­�I&������w��?4AA �

��� 4����� 4 � 7 �`Ç¤�q�
� p�KLC*G�KUCNTV@f9;p#Z#ZV_x@*CNBx<j@]$ 254! P#MN:�vQBeH&@/KUGgMN:=p#?�Tm?=p#BeH&@*¨�:�MYCNTV@fG`?=@�:`¨¯CNT#@�p#A#Bxvb@|MwKF@¤~qCOT#@f9;pVZ#Z#_x@
H&BuKFCwG�A�d�@ ( $ 254! P#MN:�vQBeH&@�K*G>MN:=p#?�T�@�KLCNBD<mG`CO@	:�¨¡CNT#@2T#:�MOBx{3:=A�H&BeKLCwG`Ard�@gBDA�G�<mG`COCN@3M�Â�:�M�MwG�HQBeG`COBx:=A?Â
H&:=<>BxA�G�CN@�H�p#A#Bxvb@|MwKF@ 8

NPO�� � X1S;U�Xq\fer^�� � X[df\rZ�YI^ _�YPa � _De5w � YPXqe WI^
I]AmKFpVZ�KF@�obp#@3AQC�_x@�dkCNp#MO@�K��U@*�YBx_x_�p�KL@��YT�G�CU�U@�T�G3vb@;_D@�G`MOA#@�HXT#@3MN@*CN:2@
�QCNMwG�P�:�_eG�CN@�ZrG�dwa�CO:XKF:=<>@*:`¨
CNTV@;@�G�MN_DBx@�KLC�COBx<>@/K�BxA�CNT#@*p#A#BDvb@3MwKL@ 8 \�@*�YBx_x_rH&BeKOd�p�KNK�CNT#@*CNTV@3MN<>:QHQE&A�G�<>Bed|K�:`¨�CNT#@�@/G`MN_DEXp#A#BDvb@3MwKL@b~
G`ArH COT#@*MN@�KLp#_xCOBxA#?2BxAQCN@3M[H&@3P�@3A�H&@|A�d�EgZ�@3CL�¡@3@3A�P�G`MOCNBedk_x@*P#T&EVKFBud3K�G`A�Hmd�:¤KF<>:=_x:=?�E 8 9;:��U@3vb@3M|~�Z�@�¨�:�MO@
CNTrG`C3~#�¡@f�U:�pV_eH>_xBDab@�CN:X@
�QP#_D:�MN@2KL:�<>@�BD<>P#_DBed3G�CNBx:=A�K�¨�:�MYCOT#@�¨�p#CNp#MO@f:`¨�COT#@fp#A#Bxvb@|MwKF@ 8

l#:�MXGm_x:=A#?�CNBD<>@gBDA%d�:bKL<>:�_D:�?=Eb~�BxCg� G�K2oqp#BDCN@jd�:�<j<>:�A#PV_eG�dk@gCN:�MN@�¨�@|M	CO:JCOT#@>CNTVMN@3@�P�:bKNKLBxZ#_D@
?�@|:�<>@3COMNBD@�KUd�:=A�KFBuKFCO@3A&CY�YBDCNT�T#:�<>:=?�@3AV@3BxCLEjG`A�HmBeKF:=CNMO:�PQEJG=K;dk_x:bKL@�H-�9� &�É��w~�:�P�@3A �9��& �!É��¡G`A�H
³�G�C>� � & Æq� 8 SUT#@3MO@��¡@3MN@jCF�¡:JMO@�G�KL:�A�K	¨�:=MgCNTVBeK 8 l�BDMwKFC|~�B§¨*:�A#@mdk:�A�KLBeH&@3MO@�H�:�A#_DE-COT#@>p#A#BDvb@3MwKOG`_
d�:�vb@3MOBxA#?�KLP�G�d�@/K�~;COT#@3A G-P�:bKFBDCNBDvb@3_xE%dkp#MNvb@�H%p#A#BDvb@3MwKL@��¡:�p#_uH�Z�@�G t Â´KFP#TV@3MN@b~Y�YT#Bud­T T�G�K�ª�AVBxCN@
vb:�_Dp#<>@mG�A�H�T#@3Ard�@JBuK>d�_x:¤KF@�H�~U�YT#Bx_D@�G-AV@3?bG�CNBxvb@|_xE%d�pVMNvb@�H p#A#BDvb@3MwKL@m�U:�pV_eH�Z�@JCOT#@�T&EQP�@3MNZ�:=_xBed
t Â <mG�A#B ¨�:=_eH�� � ~#�YT#Bud­T>TrG�KYBxA&ª�AVBxCN@�vb:�_xpV<>@�G�A�H�TV@3A�d�@fBeKU:=P�@3A 8

¿b@�d�:=A�H.~b�YBxCOT>HQp�KFC G`A�H�M[G�H&BuG`COBx:�AjG�K¡KF:=p#Mwd�@/K�:`¨�@3A#@3MO?�E�H&@|A�KFBDCFE¤~�p#A#BDvb@3MwKL@�K��YBxCOT�?=MN@�G�CN@3M�COT�G`A
CNTV@gdkMNBxCOBed3G�_�H&@3A�KLBxCLE��¡:�p#_uH�p#_DCNBx< G`CN@|_xEXdk:�_x_uG`P�KL@b~&�YTVBx_x@�CNT#:¤KF@g�YBDCNT>_D@�KNKUCOT�G`AmCOT#@2d�MNBDCNBed|G`_�H&@3A�KLBxCLE
�U:=p#_eH>@
�QP�G�A�H ¨�:=MN@3vb@3M|~b�YBxCNT>³�G�C;pVA#Bxvb@3M[KF@�K�_xEQBxA#?X:=AmCNT#@fZ�:�M[H&@3M*Z�@|CF�¡@3@3AmCNTV@�CL�U: 8 ¨�:�MYCOT#@2d3G�KL@
:`¨²P#p#MN@2H&prKFC²Â�ª�_D_x@�H>p#A#BDvb@3MwKL@�K�COT#BeKUBuKU@�G�KLBx_DE>KL@3@3A>¨�MN:=< �`ÇÊÆq� G`A�H��`ÇPÇQ� 8

��K��U@YT�G3vb@*G�_xMN@/G�H&EX<>@|A&COBx:�AV@�H.~�Ä�W�BuK�G _D:Qd3G`_�COT#@3:�MOEb~bKL:gCNTV@�ª�M[KFC�:`¨�CNT#@/KF@*P�:=BxAQCwK��YG=K�A#@3vb@3M
MN@/G`_x_DE�v=G�_xBeH 8 l#:�MY@
�VG`<jP#_x@b~=CNT#@3MO@�@
�QBeKLCUP�@3MF¨�@/d�CN_DEX?�:b:QH�d�:=<>P�G�dkCUTQE&P�@3MOZ�:=_xBud�<mG�A#B ¨�:=_eH#Kk~&:�¨�ª�AVBxCN@
vb:�_Dp#<>@b~k�YT#BedwT2G`MO@Yd�:=A�KFBuKFCN@|A&C��YBDCNTXG�_x_b:=p#M�dk:bKF<j:�_x:=?�Bud3G`_QG=KNKFpV<>P#CNBD:�A�K 8 9;:��U@3vb@3M|~3CNT#@¡d�:=A#A#@�dkCNBx:=A
Z�@3CL�U@3@|A�?�@3:=<>@3CNMOE�G�A�H H&@�KLCNBDA&E�Bx<>P#_DBx@�H>ZQE�CNT#@jKF@/d�:�A�H�P�:�BDA&C±G`Z�:�vb@�� G�KfoqpVBxCN@�MN@/G�KF:=A�G`ZV_x@jG�K
_x:=A#?2G�K�H&p�KLC�G`ArH M[G�H&BuG`CNBD:�A��U@3MO@YCNT#@Y:=A#_xE2CLE&P�@�K�:�¨�@3A#@3MO?�EXHQ@3A�KFBDCLEgMN@|_x@3v=G`AQC�BxAXCNTV@Y_eG`CO@Yp#A#BDvb@3MwKL@ 8

I]AXMN@�d�@|A&C�Eb@�G`M[K�BxC�T�G�K�Z�@/d�:�<>@ d�_x@/G`M�CNT�G�C�COT#@*H&:=<>BxA�G�A&C²d�:�<>P�:=A#@3AQC�:�¨�@3A#@|MN?�E±H&@3A�KLBxCLEfBxAXCOT#@
P#MO@�KF@3AQCfp#A#BDvb@3MwKL@XBeK�A#@3BDCNT#@3M H&p�KFC2A#:�MfM[G�H&BuG`CNBD:�A�~�Z#p#C2MwG`COT#@3MfBeKfH#G�MNa�@3A#@3MO?�E 8 SUT#BeKfd�:=<>P�:�A#@|A&C
BeK�d­T�G�MwG=d�CN@3MOBx{3@/H�ZQE�G`A�@�obp�G`COBx:=A�:`¨*KLCwG�CN@�P�G`M[G`<>@3CO@3M � ���!É  �tQ8 \�@X�YBx_D_�T�G3vb@XG>_D:�Cf<>:�MO@gCO:
KNG3E G`Z�:�p#C2CNT#BuK;dk:�<>P�:�AV@3A&C±�4BxArd�_xp�HQBxA#?�CNT#@X:=Z�KF@|MNv=G`COBx:�ArG`_�@3vQBeHQ@3A�d�@f¨�:�M�BDC��YBDAJCNTV@XA#@
�QC�_x@�dkCNp#MO@b~
Z#p#C�¨�:�MYA#:����¡@��U:=p#_eH �Np�KLCU_xBDab@YCN:g¨�:Qd�prKU:�AmCNT#@��YG3EXBxA>�YTVBedwT>BxC¡T�G�KYd�:=<>P#_D@3CN@3_DE2KF@3P�G�MwG�CN@�H>:�pVM
d�:=A�d�@3P#C[KU:`¨�?=@3:�<j@3CNMOE�G`A�H�H&@�KFCOBxAQE 8

l#:�MfKLBx<>P#_DBed�BDCLE�~Q_x@3C � KU¨�:Qd�p�K�:�A��YT�G�CfT�G`P#P�@3ArK;B ¨¡CNTV@g:�AV_xEJ@|A#@3MN?=E�H&@|A�KFBDCFEjBxA�CNTV@Xp#A#Bxvb@|MwKF@fBuK
G�d�:bKL<>:�_D:�?�Bud3G`_�d�:�ArKFCwG�A&C|~#�YBxCOT � &T�UÉ 8 I´AmCOT#BeKYd3G=KF@b~#COT#@2l#MNBx@/H&<mG`AVA>@�obp�G`COBx:�Am<mG3E�Z�@XKF:=_xvb@�H

É z



¨�:�M�G`AQE>v=G`_Dp#@f:`¨¯CNT#@2KLP�G`COBeG`_¯d�p#MOv=G`CNpVMN@fP�G`M[G`<>@|CN@3M � 8 I4¨D� ��Æ COT#@3AmCNT#@2KL:�_xpVCNBx:=A�K*G`MN@

���
�w��'! & ����� ����
d�:¤KFT ��� # � � � �$&  UÉ
@
�QP � � # � � � �$& Æ
KLBxA#T#��� # � � � �$&T�!É

� � z Æq�

�YT#@3MO@J�¡@JT�G3vb@J@|A�d�:�pVA&CO@3MN@�H%CNT#@)� & Æ d|G�KF@�@/G`MN_DBx@3M 8 I´C�BeKXBx<j<>@�H&BDG`CO@3_xE�dk_x@�G�M�COT�G`C|~�BDA�COT#@� � @ _xBD<>BxC|~QG`_x_�KL:�_Dp#CNBD:�A�K;@��&P�G�A�H�@��&P�:�AV@3A&COBeG�_x_xE¤~&BxArH&@3P�@3A�H&@|A&CO_xE>:�¨�CNT#@±KFP�G�CNBuG`_¯d�p#MNv=G�CNp#MO@ 8 I]A
¨ G�dkC3~�CNT#@/KF@jKF:�_Dp#CNBD:�A�KfG�MN@jG`_x_¯@
�#G=d�CN_DEJCOT#@>KOG`<>@�KLP�G�dk@3CNBD<>@ªÂ � ;�� 8 6�6 ;20 � 	 3�( ;:Â �Np�KLC	BDA HQB ��@3MN@|A&C
d�:b:=MwH&BDA�G`CO@�KLE#KLCN@3<mK 8 SUT#@�KL@U¨�@�G`COp#MN@/K�:`¨¥H&@�¿bBDCNCO@3M�KFPrG�d�@Y�YBD_x_bMN@/KFp#ML¨ G�d�@*d�MOp�d�BuG`_x_DE��YT#@3AX�¡@*H&BeKOd�p�KOK
BxAQ³�G`COBx:�A 8 9;:��U@3vb@|M3~UCOT#@-P�:=BxAQC>T#@3MO@-BuK�CNT�G�CmCNT#@�p#AVBxvb@3M[KF@�dk_x@�G�MN_xE @
�QP�G`A�HVKj¨�:=MN@3vb@|M�BDA�CNT#@�KL@
KFPrG�d�@3COBx<>@/K�~bBxMOMN@�KLP�@/d�CNBDvb@;:�¨�CNT#@fv=G`_Dp#@f:`¨�COT#@2KFP�G�CNBuG`_¯d�p#MNv=G�CNp#MO@ 8 £;:�CO@b~#T#:��U@|vb@3M3~bCNTrG`C*A#:�C�G`_D_�:`¨
CNTV@�KF:�_Dp#CNBD:�A�K�BDA�� z Æq��G=d�CNp�G�_x_DE�d�:�vb@3M�G`_D_�:`¨�H&@w¿bBxCOCN@3M KFP�G=d�@ � CNT#@ �k&�ÆmG`A�H �k& �!ÉXKL:�_xpVCNBx:=A�K
MN@|P#MN@�KL@3AQCYd�:b:=MwH&BDA�G`CO@gP�G�CwdwT#@�KU�YT#Bud­Tm:�AV_xEmd�:�vb@3M¡P�G`MOCY:`¨�COT#@f<mG`AVB ¨�:�_uH 8

l#:�M*d�:=<>P#_x@|CN@3A#@/KNK�~=_x@3C¡p�KUd�:=<>P#_D@3CN@*CNT#@ H&@�KNdkMNBxPVCNBx:=A>:`¨¯KLP�G�dk@�KU�YBxCOTmGXd�:bKL<>:�_D:�?=Bed3G�_�d�:=A�KFC[G`AQC
ZQE�d�:=A�KFBuH&@3MNBDA#?mCNT#@�d|G�KF@ � ��Æ 8 SUT#BuK	KLP�G�dk@3CNBD<>@gBuK�d3G`_D_x@�H��%,�6 8�� � ;�� 8 6
6 ;20 � 	 3�( ;2�]��Hx¿#�*G`ArH�BDC
KFTV:�p#_uH�Z�@�d�_D@�G`M�¨�MN:�< COT#@�lrMOBx@�HQ<mG`A#A2@�obp�G`COBx:�A�CNTrG`C¡KFp�dwTjGgKFPrG�d�@3COBx<>@ d3G`A�:�AV_xEX@
�QBeKLC�BxA�G2KFP�G=d�@
�YBxCOT�KFP�G�CNBeG�_�dkp#MNv=G`COp#MN@ � & �UÉ 8 SUT#@2d�:�MOMN@�KLP�:�A�H&BDA#?jKF:�_Dp#CNBD:�Am¨�:�MYCNTV@gKOd3G`_D@�¨ G�d�CO:�M*BeK

�����w�D& � ! KFBDA ��
	 � � t � !$ 7 � z É`�

�*A�d�@fG�?bG�BxA�~QCNT#BuKUKF:=_xp#COBx:=AJHQ:b@�K�A#:=C*d�:�vb@3M¡G`_D_�:�¨���HS¿ � ¨�:�M*Gf<>:�MO@�d�:=<>P#_D@3CN@*H&BuKNd�prKNKFBD:�A�~VKF@3@�� 7 Æ �]8

� � �B��
 ��	���� �U
�� �%���BA M A ��� � AK��� � ��� �ILFM

I]A>CNTV@�P#MN@|v&BD:�p�K�_x@�d�COp#MN@*�U@�KF@|CUp#PmCNTV@�CN:b:=_eKUMN@/oqp#BDMN@�HXCN:±G`A�G�_xEQ{3@�COT#@�aQBxA#@3< G`CNBud3K�G�A�HmH&E&ArG`<>Bud3K
:`¨�T#:�<j:�?�@|A#@3:�prK�G�A�HXBeKF:=CNMO:�P#Bud;d�:¤KF<>:=_x:=?�Bx@/K�BxAX?=@3A#@3M[G`_�MN@3_uG`COBxvQBxCLE 8 I]AXCNTVBeK�_x@�dkCNp#MO@U�U@YCOp#MNA�CN:fCOT#@
G�dkCNp�G�_Up#A#BDvb@3MwKL@�BDA-�YTVBedwT-�¡@>_xBDvb@b~�G`ArH�HQBeKNdkp�KNKfCNT#@�MN@3< G`MNa=G�Z#_x@XP#MO:�P�@3MOCNBx@/Kgd�:¤KF<>:=_x:�?=BeKLCwK	TrG/vb@
H&BuKNd�:�vb@3MO@�H�BxAmCOT#@g_uG�KFCYCO@3AJEb@/G`MwK 8 cJ:bKLC;MO@3<mG`MOa=G`Z#_D@fG`<>:=A#?�CNT#@3< BeKUCNTV@ ¨ G=d�C*CNT�G�C;COT#@fp#A#Bxvb@|MwKF@
BeK*H&:=<>BxA�G�CN@�H>ZQE�G p#AVB ¨�:�MO<>_xE�Â´H&BeKLCNMNBDZ#p#CO@�H>G`ArH�KF_x:��Y_DEÁÂ v=G`MNEQBxAV?>KL:�p#M[d�@g:�¨ �wH#G�MNa�@3A#@3MO?�Eb~ � �YT#Bud­T
<mG3EfZ�@�G�v=G�d�pVp#< @3AV@3MN?=Em�]d�:¤KF<>:=_x:�?=Bed3G�_#dk:�A�KLCwG`AQC��[~QG	HQE&A�G�<>Bed|G`_bª�@3_eH�~�:�M¡KF:=<>@3COT#BxA#?�@3vb@3Ag<j:�MN@
H&M[G`<mG�CNBed 8

�PO3Q y _D\ \5Xqe[i���e a Z�YP_De5^ _�YPa � _De5w
I]A>CNTV@	Eb@/G`MwK�Z�@�¨�:�MO@��U@faQA#@3��CNTrG`C*H#G�MNa>@3AV@3MN?=E�� G�KYG`AmBD<>P�:�MNC[G`AQCYd�:=A�KFCOBxCOp#@3AQCU:`¨�COT#@fp#A#BDvb@3MwKL@b~
G`ArH Z�@�¨�:=MN@Y:�ZrKF@3MOv�G�CNBD:�A�K�:`¨�?¤G`_eG �&E±H&BeKLCNMOBxZ#p#COBx:=A�K�G`ArH y¡c�� G�A#BeKL:�COMN:�PVBx@�K�T�G=HgMN@3vb:=_xp#COBx:�AVBx{3@�H�COT#@
KFCOp�H&E�:`¨¯KLCNMNprd�CNp#MO@�BxA�CNTV@�p#A#BDvb@3MwKL@b~�:�ZrKF@3MOv�G�CNBD:�A�G�_�d�:bKL<>:�_D:�?�E�KL:�p#?=T&CYCO:g<>@/G�KFpVMN@YCL�U:2A&p#<�Z�@3MwKkR
CNTV@J9*p#Z#Z#_D@>d�:=A�KFC[G`AQC $ !jG`ArH COT#@m<mG`COCN@3M2H&@|A�KFBDCFE�P�G�MwG`<j@3CN@3M ��� 8 �U:�CNT%:�¨�COT#@�KF@ oqp�G�A&COBxCOBx@�K
MN@|<mG`BDAXp#A�H&@3AVBeG`ZV_xE�Bx<>P�:�MOCwG�A&C|~q@|vb@3AXCNT#:=p#?�Tm�¡@�T�G3vb@;?=MN@�G�CN_DE�Z#MO:bG=H&@3A#@�H�CNT#@fKOd�:�P�@�:�¨��YTrG`CU�¡@

É }



T#:=P�@�CN:m<>@/G�KFpVMN@ 8 SUT#@�9*p#Z#Z#_D@Xd�:=A�KFC[G`AQC	BuK;:`¨�CO@3A�P�G`M[G`<>@3CO@3MNBD{3@�H>BxA�CO@3MN< K�:�¨YGmH&BD<>@3A�KLBx:=A#_x@�KOK
obp�G`AQCNBDCFE %JG=K

$ ! & ÉNÆkÆ�%JaQ<  KL@�d  cJP�d27 � z=7 �
��¨�CO@3MXEb@�G`M[K :�¨f@ ��:�MOC3~YHQ@3CN@3MO<>BxArG`CNBD:�A�Kf:`¨fCOT#BeKXAQp#<�Z�@3M±KF@3@|< CN: TrG/vb@m{3@|MN:b@�H%BxA%:�A G-_eG�MN?�@|_xE
G`?=MN@3@/HÁÂ]pVP�:=A%v�G�_xp#@ � COT#@j9;p#Z#Z#_D@d¿¤P�G�d�@jS�@3_x@�KOd�:�P�@���@3E Å�MN: �N@�d�C�:=A CNT#@�@
�QCNM[G`?bG�_eG=d�CNBudXH&BeKLCwG`Ard�@
KNd|G`_x@ � 7 É � ªrA�H#K

%�& Æ�7 ¦ É��
Æ 7�Æ } � � z=t �
�YT#Bud­TmBeKYdk:�A�KLBeKFCO@3AQCU�YBxCOTm:�CNTV@3M;<j@3CNT#:QHVK � 7�7 � ~VG`A�Hm�YT�G`C*�U@f�YBx_D_�G=KNKFpV<>@fT#@3A�d�@k¨�:�MNCOT 8

l#:�MUEb@/G`MwKk~#H&@|CN@3MO<>BxA�G�CNBD:�A�K�:�¨ � � Z�G�KL@�H�:=AJHQE&A�G�<>Bed|K�:`¨¯?bG�_eG �QBx@/K�G�A�Hmd�_xprKFCN@|MwK�T�G3vb@�EQBx@3_uH&@�H
v=G`_Dp#@�KUZ�@3CL�U@3@|AmG`P#PVMN: �&BD<mG`CO@3_xEQÆ�7 ÉfG`A�H£Æ�7 Ç#~#A#:=CNBedk@�G`Z#_DE>KL<mG`_D_x@3M¡CNT�G�AmCNT#@2d�MOBxCNBud3G`_�H&@3A�KLBxCLE 8 SUT#@
_eG=KFC±KF@3vb@3M[G`_�Eb@/G`MwKfT�G3vb@X�YBxCOA#@�KNKL@�H GmA&p#<�Z�@3M�:�¨YA#@3� <j@3CNT#:QHVK Z�@3BDA#?JZVMN:�pV?�TQCgCN:�Z�@�G`M2:�A COT#@
obp#@�KFCOBx:=A � T#@3MO@��U@2KFab@|CwdwTmKF:=<>@�:`¨²CNT#@f<>:¤KFCUBD<>P�:�MOCwG`AQCY:�AV@�K 8

SUT#@�CNM[G�H&BDCNBx:=A�G`_Q<>@3COT#:QH;CO:;@�KLCNBD<mG`CO@�COT#@�<mG�KOK�H&@3A�KLBxCLE;:�¨�CNTV@�pVA#Bxvb@3M[KF@�BuK.CN: �N�¡@3Bx?=T �YG;dk_xp�KLCN@3M
:`¨¡?¤G`_eG �&BD@�K�~�H&BxvQBeH&@2Z&EmBDCwK;_Dp#<>BxAV:bKFBDCLEb~�G`A�HJ@��&COMwG`P�:=_eG`CO@XCNT#@XMO@�KFpV_xC�CO:>CNT#@XpVA#Bxvb@3M[KF@2G�KfG>�YT#:=_x@ 8
�;_DCNT#:=p#?�T d�_xp�KLCN@3M[K;G�MN@XA#:=C;MO@3P#MO@�KF@3AQCwG�CNBDvb@gKOG`<>PV_x@�KU:�¨UCOT#@gpVA#Bxvb@3M[KF@b~#COT#@3EmG�MN@�KLp��mdkBx@3AQCN_DE�_uG`MN?=@
CNTrG`C�KLp�d­T�G*P#MN:Qd�@/H&p#MN@YTrG�K�G�dwT�G`A�dk@U:`¨��¡:�MNaQBxAV? 8 ¿bCOp�H&Bx@/K�G�P#P#_xEQBxAV?�CNT#@YvQBxMOBeG�_bCNT#@3:=MN@3< CN:fdk_xp�KLCN@3M
H&EQA�G`<jBed3K�T�G3vb@�CLEQP#Bed3G�_x_DEX:�Z#C[G`BxAV@�H>v�G�_xp#@/K�����& Æ�7 7 � Æ�7 É � 7�t ~ 7 Ç�~ 7=z��]8 �;_xCOT#:�p#?=TmBxCUBuKUP�:bKNKLBxZ#_D@
CNTrG`CgCOT#@�?�_x:=Z�G`_¡v=G`_xpV@>:`¨ +  �� HQB ��@3MwKfG�P#P#MN@/d�BeG�Z#_xEJ¨�MO:�< BxCwK�v=G`_Dp#@�BxA%d�_Dp�KFCO@3MwKk~�@
�&COMwG�P�:=_eG�CNBx:=A�K
¨�MN:=<�KF<mG�_x_�KOd3G`_D@�K�H&:gAV:�CYKL@3@3< CN:gMO@�G�dwT�CNT#@�d�MNBDCNBud3G`_VH&@3A�KLBxCLEB� 7=} � 8 £;@3� CN@�dwT#A#BuoqpV@�K�CN:f�¡@3Bx?=T�COT#@
d�_Dp�KFCO@3MwKk~qBDA�d�_Dp�H&BxAV?�?�M[G/vQBxC[G`COBx:�ArG`_�_x@3ArKFBxAV?	:�¨�Z�G=d­aQ?�MO:�p#ArH�?bG�_eG �QBx@/K � 7q¦ � G�A�H�CO@3<>P�@3MwG�CNp#MO@YP#MN:�ª�_x@/K
:`¨¡COT#@���Â MwG3EJ?¤G�K � 7=s � ~��YT#BD_x@gAV:�CfEb@3C*BxAJP�@3ML¨�@�d�CfG�?�MO@3@3<>@3AQCY�YBxCOT�@�G�dwTJ:=CNT#@|M3~.MO@�G�dwT�@�KNKL@3AQCNBeG�_x_DE
KFBD<>Bx_uG`M¡d�:=A�d�_xprKFBx:=A�K 8

W;G�CNT#@|M�COT�G`A2<>@�G�KLp#MNBDA#?YCNTV@�< G�KNK.MO@3_eG�CNBDvb@�CN:*CNT#@¡_xp#<jBxA#:¤KFBxCLE*H&@|A�KFBDCFE¤~3�YT#BedwTf<mG3E;Z�@YHQB ��@3MN@|A&C
BxArKFBeHQ@XG`ArHJ:�p#C[KFBeHQ@Xd�_Dp�KFCO@3MwKk~��¡@Xd3G�A�G`_eKL:><>@�G=KFp#MO@fBxC*�YBxCNT�MN@�KLP�@�d�C*CN:>COT#@gZ�G�MNEb:=A�H&@3A�KLBxCLE�� 7 � � ~
�YT#Bud­T�BeK;vb@3MOEm_xBxab@|_xE�CN:>T�G3vb@2CNT#@�KOG`<>@2v�G�_xp#@2BxA�d�_Dp�KFCO@3MwK*G�K�@3_uKF@3�YTV@3MN@fBxA�COT#@Xp#A#BDvb@3MwKL@b~�KFBD<>P#_DE
Z�@�d3G�p�KF@fCNTV@3MN@�BuK�A#:X� G3E>CN:�KL@3?�MO@3?bG�CN@fCNT#@�Z�G`MOEb:�A�K�¨�MO:�< COT#@fH#G�MNa><mG�CNCO@3MU:=AJKLp�dwT>_eG�MN?�@2KOd3G`_D@�K 8
cJ:bKLCf:`¨¡CNT#@�Z�G�MNEb:�AVBedg<mG=KNKYBeK�BxA�COT#@XT#:�CfBDA&COMwG�dk_xp�KLCN@3M*?bG=K$� t Æ � ~�G`A�H�CNTV@g¨�MwG�dkCNBx:=A �	� ��
 :�¨YCN:=CwG�_
<mG=KNKYBxAJCOT#BeKU¨�:�MO< d3G`A�Z�@X<j@�G�KLp#MN@�H>@3BDCNT#@|MYZ&E�H&BDMN@�d�CY:=Z�KF@|MNv=G`COBx:�A�:�¨���Â]M[G3E#KU¨�MN:=< COT#@g?¤G�KF� t É �
:�MYZQEjH&BeKLCN:�MOCNBD:�A�KY:`¨¯CNT#@�<>Bed�MO:��YG3vb@YZ�G�dwaQ?�MN:=p#A�H>ZQEmKNd3G�CNCO@3MNBDA#?g: ��T#:�CY@3_D@�d�COMN:�ArK;�4COT#@W¿bp#AQEQG`@3v�Â

 @3_uH&:�v&Bud­Tm@ ��@�d�Ck�K� t=7�� ~.CLEQP#Bed|G`_x_DE>EQBx@3_uH&BxA#?QÆ�7 É�� ��� ��
 ��Æ�7 7Q8 ¿bBDA�d�@XP#MOBx<>:=MwH&BuG`_�AQp�d�_x@|:bKFEQAQCNT#@�KLBeK
P#MO:`vQBeHQ@�KYGXH&@3CO@3MN<>BDA�G`COBx:=A>:`¨ ��� � Æ 7�ÆEÇV~#CNT#@/KF@f<>@�G=KFp#MO@3<>@3AQCwK�Bx<jP#_xE

���)& ���  ��� ��
 & Æ 7 t ��Æ 7 É�� � z Ç&�
d�:=A�KFBuKFCN@|A&CY�YBDCNTmCNT#@fv=G`_Dp#@2H&@3CO@3MN<>BDA#@�Hg¨�MN:=< <mG�KOKUCN:X_DBx?�TQCYMwG�CNBD:bK 8

�;A#:=CNT#@3MXTrG`A�H&_D@>:�A CNT#@ H&@3A�KLBxCLE-PrG`MwG�<>@3CO@3MgBDA <mG`COCN@3M±d�:�<j@�K;¨�MN:�< P#MN:=P�@|MNCNBD@�K	:�¨2d�_Dp�KFCO@3MwK
G`CfT#BD?�T�MO@�H#KFTVB ¨�C 8 SUTV@�vb@3MOEm@
�&BuKFCO@3A�d�@f:`¨ <mG�KOKFBDvb@gdk_xp�KLCN@3M[K�T�G=K�Z�@|@3A�p�KF@/H�CO:mG`MO?�p#@�BxAJ¨ G3vb:�M�:`¨
� � � Æ�7 7 � t�t � ~�G`ArH-CNT#@X_uG�dwaJ:�¨*G`PVP#MN@�dkBeG`ZV_x@X@3vb:=_xp#COBx:�A�:�¨*d�_Dp�KFCO@3MwK;¨�MO:�<«TVBx?�T�MN@/H#KFT#B§¨�CwK�CN:mCOT#@
P#MO@�KF@3AQC � t Ç#~ t�z � PVMN:�v&BuH&@�KfG�HVH&BxCOBx:�ArG`_�@3vQBeH&@3Ard�@gCOT�G`C � � � Ég7�Æ 8 �*A�CNT#@�:�COT#@3MgTrG`A�H.~¯G>MN@�d�@|A&C
<>@�G=KFp#MO@3<>@3AQC�:`¨¡CNTV@gMN@|_eG`COBx:=A�KFT#BDPmZ�@|CF�¡@3@3A�CNT#@2CN@3<>P�@3M[G`COp#MN@2G`ArH�_xpV<>BxA#:¤KFBDCFE�:`¨���Â MwG3E�d�_Dp�KFCO@3MwK
<>@�G=KFp#MO@�Hg�YBxCOT>CNTV@��fc�cdÂ´£;@3�YCN:=A�KNG�CN@3_D_xBxCO@F� t�} � TrG�KUZ�@3@3A�BxAQCN@3MOP#MN@|CN@�HXG=KU@3v&BuH&@3A�dk@U¨�:�M � � A#@�G�M

É ¦



p#A#BDCLE 8 SUTVBeK�_eG=KFCfMN@�KLp#_xC KF@3@3< K;G�C	:QHVH#K	�YBDCNT^G v=G�MNBx@|CFEm:�¨Y:�COT#@3M2H&@3CO@3MN<jBxA�G�CNBx:=A�K�~�KF:m�¡@>KLT#:�p#_uH
ab@3@3P G�d3G�MN@�¨�pV_.�YG�CwdwT>¨�:�MY¨�p#MNCOT#@3M*H&@3vb@|_x:�PV<>@3AQCwK�BDA�COT#BeKUaQBxArH :�¨�KLCNp�HQE 8

SUT#@YKLCN:=MNEf:`¨�_uG`MO?�@�Â´KNd3G�_x@�<>:=CNBx:=A�K.BeK�<>:=MN@�G�<�Z#BD?�p#:=p�K 8 SUT#@�P�@�d�p#_DBeG`M�vb@3_D:Qd�BxCOBx@�K#:`¨r?bG`_uG �QBx@�K�G`MO@
KF@|A�KFBDCNBxvb@fCO:�COT#@gp#ArH&@3MN_DE&BDA#?�<mG�KOKYH&@3A�KLBxCLEb~�G`ArHJCNTQp�K�CO: � � ~�Z#p#C�G`_eKL:>CN:�CNTV@,�NZVBeG�K3�mH&@�KNdkMNBxZVBxA#?
CNTV@�MO@3_eG�CNBDvb@mG`<>PV_xBxCOp�H&@�:`¨�³rp�d�CNprG`CNBD:�A�KXBxA%?¤G`_eG �&BD@�KXG`ArH�<mG=KNK!� 7 Ç#~ tb¦ �]8 £;@3vb@|MNCNTV@3_x@�KOK�~�MN@�d�@|A&C
G�HQv�G�A�d�@�K�BxAXvb@3MOEg_uG`MN?=@;MO@�H#KLT#B ¨�C¡KFpVMNvb@3EVK�T�G3vb@Y_x@/H CO:	MO@3_eG�CNBDvb@3_xE;ªrMN<�H&@3CO@3MN<jBxA�G�CNBx:=A�K�:`¨�CNTV@Y<mG�KOK
H&@3ArKFBxCLE � COT#@ 7 Hq¨²KFp#MOvb@3Eb~b¨�:�M*@
�#G�<>P#_D@b~`ª�A�HVK�Æ 7 É � ��� � Æ 7 Ç'� t�s �]8

l�BxArG`_x_DEb~bCNT#@�<mG`COCN@3M¡H&@3ArKFBxCLEXP�G�MwG�<>@3CN@|MUd|G`A>Z�@f@
�QCNMwG=d�CN@/H±¨�MO:�<�<>@�G�KLp#MN@|<>@3AQCwK�:`¨¯CNT#@�P�:��U@|M
KFP�@�dkCNMNpV< :`¨*HQ@3A�KFBDCLEJ³�p�d�COp�G`COBx:�ArK � KF@3@X¨�:�M2@
�VG`<>P#_D@!� t � � � 8 ��K��YBxCNT�CNTV@�y¡c���~.PVMN@�H&Bud�CNBDA#?>COT#@
P�:��U@3MfKLP�@�d�CNMOp#<¢MN@�obp#BDMN@�KYZ�:�CNT^G`A�G=KNKLp#<>P#COBx:�A�:�¨¡CNT#@±d�:�MOMN@�d�C�CNT#@3:=MNE�G`ArH-G>KLP�@�d�B ª�d3G`COBx:�A�:`¨�G
AQp#<�Z�@3M�:�¨�d�:¤KF<>:=_x:=?�Bed|G`_�P�G`M[G`<>@|CN@3M[K 8 I]AmKLBx<>PV_x@Y<>:QH&@|_eK;�2;

�
�
�
~#�YBDCNT>:=A#_xEjd�:�_uHmH#G`MOa�<mG�CNCO@3M¡G`A�H

Z�G�MNEb:�ArK�~�A#:;< G�KNKLBxvb@�AV@3p#CNMOBxA#:¤K­�[~3CNT#@¡KFP�@�dkCNMNpV< d3G`A2Z�@²ªrCU��:�A�d�@�COT#@¡G`<>P#_DBxCOp�H&@�BeK.A#:=MN<mG�_xBx{|@�H��#ZQE
GXKFBDA#?�_D@ �wKLT�G`P�@fP�G�MwG`<j@3CN@3M �&~Q�YT#BedwT>BeK�¨�:�p#ArH CO:XZ�@�@�obp�G`_�CN:��,& ���P% 8 � l#:�MU<j:�MN@�d�:=<>P#_xBud3G`CO@�H
<>:QH&@|_eKXKF@|@�� ÇÊÆ � 8 � �*Z�KL@3MNv=G`COBx:=A�K�CNTV@3A%E&BD@3_eH��%� Æ 7 7�z ~U:�M ��� � Æ�7 t=}&8 l#:�MmG�<>:=MN@�d3G`MO@�¨�p#_
d�:=<>P�G`MOBeKL:�AmZ�@3CL�U@3@3Aj<>:QH&@3_uKUG`ArH�:�ZrKF@3MOv�G�CNBD:�A�Kk~.KL@3@ � Ç É=~ Ç 7 ~�Ç t ~ ÇPÇ � 8

SUT&prK�~#�U@fT�G3vb@2GgMN@|<mG`MOa�G�Z#_x@ d�:�AQvb@3MN?=@3A�d�@*:�A�v=G`_xpV@�K�¨�:�M*CNT#@2H&@|A�KFBDCFE�P�G�MwG`<j@3CN@3M¡BxAm<mG�CNCN@|M3R

Æ 7 É � ��� � Æ�7 Ç 7 � z=z �

��K��U@¡�YBx_x_VKF@|@UZ�@3_x:��f~�CNT#BuK�v=G`_Dp#@UBuK¥BDAg@
�Vd�@3_D_x@3AQC�G�?�MN@|@3<>@3AQC.�YBDCNTXCNTrG`C��YT#BedwTg�¡@U�U:=p#_eHXHQ@3CN@3MO<>BxAV@
BxArH&BxMO@�d�CN_DEg¨�MN:=<¢d�:�<�Z#BDA�G`COBx:�ArK�:`¨²:�CNTV@3MY<>@�G=KFp#MO@3<>@3AQCwK 8

��KUEb:�p�G�MN@fp#A�H&:=p#Z#CO@�H&_xEjG3�YG�MN@b~#T#:��¡@3vb@3M3~b<mG�CNCO@3MYd�:=<>@�K�BxA�H&B���@3MN@3AQC�¨�:=MN<mK � CNT#@f<mG�CNCN@|M��¡@
BxAQ¨�@3M;¨�MN:=<«BDCwK;?=MwG3v&BDCwG�CNBx:=A�G`_¯BxA&³�pV@3A�d�@XA#@|@�HJA#:�CfZ�@XCNTV@�KNG`<j@Xa&BDA�HJ:`¨¡:�M[H&BxArG`MNE�< G`CNCO@3M*�U@�G`MO@
¨ G`<jBx_xBuG`M��YBxCOT�¨�MN:=< :�pVMY@
�&P�@3MOBx@3Ard�@Y:�A n�G�MNCOT 8 �UEk�O:�M[H&BxA�G�MNE>< G`CNCO@3M �f�U@�<j@�G`AmG�A&EQCNTVBxA#?2<mG�H&@
¨�MN:=<¢G`CO:�<mK¡G`A�HmCNT#@|BxMYdk:�A�KLCNBxCOp#@3AQCwK*�4P#MO:�CN:=A�K�~�A#@3pVCNMN:=A�K�~�G�A�H�@|_x@�d�COMN:=A�K­� � COT#BeKU�¡:�p#_uH>BxA�d�_Dp�H&@fG�_x_
:`¨¡COT#@XKLCwG`M[K�~.PV_eG`AV@3CwKk~�?¤G�KfG`A�H�HQp�KFC�BDAJCOT#@gp#AVBxvb@3M[KF@b~#BD<><>@|H&BeG�CN@3_DEXv&BuKFBxZV_x@f:�M*:�COT#@3MN�YBuKF@ 8 ��d3d3GºÂ
KFBD:�A�G�_x_DEJKLp�dwT�<mG`COCN@3M*BeKYMN@�¨�@|MNMN@/H�CN: G�K �NZ�G�MNEb:=A#Bedg<mG�CNCO@3M �Q~��YT#@|MN@,�OZ�G`MOEb:�A�K3��BDA�d�_xprH&@fP#MN:=CN:�ArK�~
A#@3pVCNMN:=A�K�~�G�A�H>MN@3_uG`CO@�H PrG`MNCOBed�_D@�K;� KFCOMN:�AV?�_xE�BxAQCN@|MwG�dkCNBxAV?gP�G�MNCNBud�_x@/K�d|G`MNMOE&BDA#?XGXdk:�A�KL@3MNvb@�H�obp�G`AQCNp#<
AQp#<�Z�@3MfaQA#:��YA�G=K,�NZ�G�MNEb:�A A&pV<�Z�@3M �q� 8 �Y¨fd�:=p#MwKL@m@3_x@�dkCNMN:=A�KgG�MN@�d�:=A�d�@3P#COp�G`_D_xE^G`A Bx<>P�:�MOCwG�A&C
P�G�MNCU:�¨�:=MwH&BDA�G`MOE�< G`CNCO@3M3~=Z#p#CYZQEX<mG�KOK�CNTV@3E�G`MO@�A#@3?=_xBx?=BxZ#_D@�dk:�<>P�G�MN@�HXCN:2P#MN:=CN:=A�KYG`A�H>A#@|p#CNMO:�A�K �
CNTV@	< G�KNKU:�¨�:=MwH&BDA�G`MOEm<mG`COCN@3M d�:�<>@/K�:�vb@3MN�YTV@3_x<>B§A#?=_xEf¨�MN:�<¢Z�G�MNEb:=A�K 8

�*MwH&BDA�G`MOE�Z�G�MNEb:=A#Bed;< G`CNCO@3M3~=BxCUCOp#MNArK�:�pVC3~#BeK�A#:�C¡A#@�G�MN_xE�@3A#:=p#?�TmCO:XG�d|d�:�p#AQC�¨�:=MYCNT#@*:�ZrKF@3MOvb@�H
<mG�CNCN@|MYH&@3ArKFBxCLE 8 �*p#M*d�p#MOMN@3AQCYZ�@�KFCY@�KLCNBD<mG`CO@�K²¨�:=MYCNT#@fZ�G�MNEb:�A H&@3A�KLBxCLE'� Ç z ~�Ç }�� EQBx@3_uH

��� & Æ 7�Æ0Ç ��Æ 7�Æ 7 � � z=} �

�YT#@3MO@fCNT#@�KL@g@3MOMN:=MYZ�G`M[K;G�MN@Xdk:�A�KL@3MNv=G`COBxvb@fZQE><>:bKLC*KFC[G`A�H#G�MwH#K 8 SUT#BuK;H&@|CN@3MO<>BxA�G�CNBD:�Amd�:=<>@�K�¨�MN:�<
G�v�G�MNBD@3CLE :`¨f<j@3CNT#:QHVK�R�H&BxMO@�d�C�d�:=p#A&COBxA#?�:`¨ Z�G`MOEb:�A�KJ��CNT#@m_D@�G�KLC�P#MO@�d�BuKF@m<>@3COT#:QH��w~¡d�:=A�KFBuKFCN@|A�d�E
�YBxCOT%CNT#@�y¡c�� P�:��U@3MjKFP�@�dkCNMNpV< �]H&BuKNd�prKNKF@/H�_eG�CN@3MXBDA%CNT#BuK _D@�d�CNpVMN@��[~�G`A�H G`?�MO@3@3<>@|A&C2�YBxCNT%COT#@
P#MO@�H&BedkCNBx:=A�K;:�¨YCNTV@>G�Z#p#A�H#G�A�d�@�K�:�¨Y_xBD?�TQC�@3_D@3<>@3AQCwK�¨�:=Mg�UBD?EÂ´�YG`A#?mAQp�d�_D@3:bKLE&AQCNT#@/KFBeK2�]H&BuKNd�p�KOKF@�HJBDA
CNTV@�A#@
�QCU_D@�d�CNpVMN@�� 8 cJ:¤KFCY:�¨�COT#@�<mG�CNCN@|MUHQ@3A�KFBDCLEX<�p�KLC�CNT#@3MO@�¨�:�MO@�Z�@fBxA>COT#@;¨�:�MO< :�¨�AV:�A?Â Z�G`MOEb:�A#Bud
H#G�MNa%<mG`COCN@3M|~��YTVBedwT��U@��YBx_D_*G`Z#Z#MO@3vQBeG`CO@JCO: KLBx<>P#_DE��[H#G`MOa�<mG�CNCO@3M � 8 �]�YG�MNEb:�ArK�d3G�A�Z�@�H#G�MNa�~
Z#p#C*BxCYBuK�BDA�d�MO@�G�KLBxA#?=_xEmd�:=<><>:=A>CN:�MN@�KL@3MNvb@�CNT#@2CN@3MO<>BxA#:=_x:=?�EX¨�:�M�COT#@fA#:�A?Â Z�G�MNEb:�AVBedgdk:�<>P�:�AV@3A&C 8 �

É s



n�KNKL@3A&COBeG�_x_xE�@3vb@3MNE�a&A#:��YAXP�G�MNCOBed�_D@�BDAgCOT#@3¿bCwG�A�H#G�MwHXcJ:QH&@3_Q:`¨�P�G�MNCOBed�_D@�PVT&EVKFBud3K¥TrG�K�Z�@3@3AXMOp#_x@/H	:�pVC
G�K*G>d3G�A�H&BuH#G`CO@ ¨�:=M;COT#BeK*H#G�MNam<mG`COCN@3M 8 �*A#@f:�¨�CNT#@f¨�@3� CNT#BDA#?bKY�U@2a&A#:�� G�Z�:�p#C�COT#@2H#G`MOam<mG`COCN@3M
BeKUCOT�G`CYBuKU<�prKFC�Z�@��[d�:�_uH5��� A#:=CY:�A#_DE>BeKUBDCUA#:=A?Â]MO@3_eG�CNBDv&BuKFCNBud;CN:QHVG/E¤~#Z#p#CYBxC¡<�prKFCUTrG/vb@�Z�@|@3AmCNT�G�C
�YG3EJ¨�:=MgG>vb@3MOEJ_D:�A#?�CNBx<j@ 8 I4¨¡CNTV@>H#G�MNa�<mG�CNCO@3M��U@|MN@��NTV:�C �Q~�BxC��¡:�p#_uH�TrG/vb@g¨�MO@3@�Â´KFCOMN@�G�<>@�HJ:�pVC
:`¨¯:�vb@3MwHQ@3A�KF@*MN@|?�Bx:=A�K�~�KLp#P#P#MO@�KNKLBxA#?XCOT#@;¨�:=MN<mG�CNBx:=A>:`¨¯?bG�_eG �&BD@�K 8 SUT#@f:�CNTV@3MYCNT#BDA#?g�¡@�aQA#:�� G�Z�:=p#C
d�:=_eHXH#G�MNag< G`CNCO@3M¡�Fy i c-��BeK�CNT�G�C�BxC�KLT#:�pV_eHXBxAQCN@3M[G�d�C�vb@3MNEf�¡@�G`aQ_xEf�YBxCOTX:�M[H&BxA�G�MNEX<mG�CNCO@3M3~=KF:2G�K�CO:
T�G3vb@f@�KNd|G`P�@�HJHQ@3CN@�dkCNBx:=AmCNTQp�K ¨ G�M 8 I]AmCNTV@gA#@
�QCY_x@/d�CNp#MO@��U@2�YBx_D_�H&BuKNd�p�KOK;KL:�<>@2d�pVMNMN@|A&CO_xE�P�:=P#p#_uG`M
d3G�A�H&BeHVG`CN@/K�¨�:�M�d�:�_uH�HVG`MNaj<mG`COCN@3M 8

�PO]N � �PhKX e Y*S �D_IX�_�YPa \ lPX���{q{qX[v X eg_ \rZ�YPW � Y*Z �xXqe d5X
SUT#@m?�MO@�G`CjKFCO:�MOE :`¨�� , � ; �/8�; (25 ;�d�:bKL<>:�_D:�?=E-� G�KXCNT#@�H&BuKNd�:�vb@3MOE�CNT�G�C�<mG�CNCO@3MXH&:b@/KgA#:�CjH&:�<jB Â
A�G�CN@�CNT#@�p#A#BDvb@3MwKL@ � �U@�A#@3@�H�KF:=<>@g¨�:�MO< :`¨*HVG`MNa�@3A#@|MN?�E�CN:�@
�&PV_eG`BDA�G�v=G`MOBx@3CLE�:`¨Y:=Z�KF@|MNv=G`COBx:�ArK 8
SUT#@>ª�M[KFCjH&BxMO@�d�CX@3vQBeH&@|A�d�@X¨�:�M�CNT#BuK	ª�A�H&BDA#? d|G`<>@�¨�MO:�< KLCNp�HQBx@�KXp�KFBDA#?^S�EQP�@�ILG�KFpVP�@|MNA#:�v=G`@ G�K
�wKLCwG�A�H#G`M[H&Bx{/G`Z#_D@Xd3G�A�H&_x@/K�~ �X�YT#Bud­Tm�U@fA#:�� @
�VG`<>BDA#@ 8 lr:=M;<j:�MN@2H&@|CwG`BD_x@�HjH&BeKOd�p�KNKLBx:=AJ:`¨¡Z�:�COTJCOT#@
:�ZrKF@3MOv�G�CNBD:�A�G�_�KLBxCNprG`CNBD:�A�G`ArH�CNTV@gG�CNCO@3A�H#G�A&C*CNT#@|:�MN@|CNBed|G`_.PVMN:�ZV_x@3<mKk~#KL@3@ � Ç s ~?Ç¤�#~ s ~ z Æ#~ z Éb~.É z��]8

¿bp#P�@3MOA#:�v�G�@mG`MO@�M[G`MO@�� P�@3MOT�G`PrKgG ¨�@|� P�@3M2d�@|A&COp#MNE�BxA^G�cJBD_xaQEÁÂ \^G/E�Â´KFBx{|@�H�?¤G`_eG �&E�� Z#pVC
<>:QH&@|MNAgCO@3_x@/KNd�:=P�@/K�G�_x_x:�� :=Z�KF@|MNvb@3M[K¥CO:�P#MN:=Z�@Yvb@3MNEfHQ@3@3P#_DE	BDA&CO:�KL<mG`_D_bMN@3?=Bx:=A�K�:`¨rCNT#@*KLa&Eb~=d�:�vb@3MOBxA#?
G�vb@|MNE�_uG`MO?�@�A&p#<�Z�@3M�:`¨�?bG�_eG �&BD@�K>BxA G�KLBxA#?=_x@�:�Z�KL@3MNvQBxAV?�MOp#A 8 ¿bp#P�@3MNAV:`v=G�@%G`MO@ G�_eKF: Z#MNBD?�TQC3~
G`ArH-S�E&P�@jIFG�� K;BDA-PrG`MNCOBed�pV_eG`M G`_x_²KF@3@3< CN:mZ�@�:�¨YA#@/G`MN_DEJp#AVB ¨�:�MO<«BDA&COMNBxArKFBedf_xp#<jBxA#:¤KFBxCLE��]G�Z�KF:=_xp#CO@
<mG�?�A#BDCNp�H&@ + � �!É3� 7 z ~.CLE&P#Bud3G`_D_xEmdk:�<>P�G�MwG�Z#_x@fCN:jCNT#@XZ#MOBx?=T&COA#@�KNKY:`¨¡COT#@X@3AQCNBxMO@fT#:bKLC�?bG�_eG �QEJBDA
�YT#Bud­TmCNTV@3EmG`PVP�@/G`M�� � z=7��]8 SUT#@|Emd3G`A�CNT#@|MN@�¨�:=MN@fZ�@XH&@3CO@�d�CO@�H>G`C*T#BD?�TmMN@�HVKFT#B§¨�CwKf��� ��É��w~�G`_D_x:��YBxAV?
BxAmP#MOBxA�dkBxP#_D@�GX?�:b:QHJT�G�A�H&_D@	:=A�d�:¤KF<>:=_x:=?�Bed|G`_.@ �.@/d�CwK � z�t ~ z Ç �]8

SUT#@�¨ G=d�CXCNTrG`CjG`_x_§¿Q£;@�ILG�G`MO@J:`¨ KFBD<>Bx_uG`M2BxAQCNMNBDA�KFBud _Dp#<>BDA#:bKLBxCNBD@�K;ª�CwKX�U@|_x_U�YBDCNT%:�pVM�p#ArH&@3M²Â
KFC[G`A�HQBxA#?>:�¨�CNTV@�KF@f@3vb@3AQCwKYG=K�@��&P#_D:bKLBx:�ArK��YT#Bud­Tm:Qd3dkp#M;�YTV@3A�GX�YT#BxCO@XH&� G`ML¨O~#:�AQCN:>�YT#Bud­Tm<mG=KNKUBuK
?�M[G�H&prG`_x_DE�G=d3d�MN@|CNBxAV?�¨�MN:=< Gmd�:�<jP�G`A#BD:�A�KLCwG`M|~�d�MN:¤KNKF@/K;CNT#@>y�TrG`A�H&M[G�KL@3a&TrG`Mg_DBx<>BDC*G`A�H�@
�QP#_x:QHQ@�K 8
�]I]C KFT#:=p#_eHmZ�@fA#:=CN@�H>COT�G`CY:=p#M;pVA�H&@3M[KFCwG�A�H&BDA#?X:`¨²KFp#P�@3MOA#:�v=G @
�QP#_D:bKFBD:�A�KUBuKUBxAmG�KFC[G`CO@	:�¨�HQ@3vb@3_x:=P?Â
<>@3AQC3~�G�A�HJCNTV@3:�MO@3CNBud3G`_�<>:QHQ@3_eK*G`MO@gA#:=C�Eb@3C�G`Z#_D@gCN: G�d3d�pVMwG`CO@3_xEmMO@3P#MN:QHQp�d�@�G`_D_�:�¨¡CNT#@2Bx<>P�:�MOCwG�A&C
¨�@�G�CNp#MO@�KU:`¨�COT#@f:�Z�KL@3MNvb@/H @|vb@3A&C[K 8 ¿b@|@ � z�z ~ z�} ~ zq¦�� ¨�:�M�KF:=<>@�MN@/d�@3AQCY�U:�MOa 8 �2SUT#@�y�TrG`A�H&M[G�KL@3a&TrG`M
_xBD<>BxC�BeK�GfA#@�G`MO_xE�Â]pVA#Bxvb@3M[KNG�_.obp�G�A&COBxCLEb~bKL:gBxC¡BeK�A#:=CYGgKLp#MNPVMNBeKL@�CNTrG`CUCOT#@*MN@�KLp#_xCOBxA#?f@
�QP#_x:¤KFBD:�A�K¡G`MN@�:`¨
A#@�G�MN_DEÁÂ´d�:�ArKFCwG�A&C�_xpV<>BxA#:¤KFBDCFE 8 9;:��¡@3vb@3M3~3COT#@3MO@�BuK�KLCNBD_x_QG�KOd3G`COCN@3M�:`¨�G�P#P#MO: �QBx< G`CN@|_xE§Ç�Æ
	 BDAgCNTV@UP�@�G`a
Z#MOBx?�TQCNAV@�KNKU:=Z�KF@3MOvb@�H�BDA>A#@�G�MNZQE>KLp#P�@3MNA#:�v=G`@¤~#�YT#BedwTmd3G�A�PVMN@�KLp#<mG`ZV_xEXZ�@�CNM[G�d�@/H CO:�H&B ��@3MO@3A�d�@/K²BDA
CNTV@gdk:�<>P�:bKLBxCOBx:�Aj:`¨�COT#@��YT#BDCN@2H&�YG�MF¨²G`CO<>:bKLP#T#@3MO@�K 8 n�vb@3A>B§¨��¡@fd�:=p#_eHmd�:=_x_x@/d�CU@3AV:�p#?=T�H#G�CwGXCNT�G�C
KFC[G`COBeKFCOBed3G�_�@3MNMO:�MwK�d�:=p#_eHXZ�@;MO@�H&p�dk@�HgCN:2G	<jBxA#BD<Xp#<J~3COT#@*@
�&BuKFCO@3A�d�@¡:`¨�KLp�dwT>G�A�p#Ard�@3MNC[G`BDA&CLEg�¡:�p#_uH
d3G=KFC�H&:�p#ZVCY:�A�G�A&E G`CNCO@3<>P#C[KUCN:�KLCNp�H&E�d�:¤KF<>:=_x:=?�E�p�KFBDA#?d¿q£;@fILG�G=K;KLCwG�A�H#G`M[HJd3G�A�H&_D@�K 8

l#:�MNCOp#A�G�CN@3_DEb~;COT#@-:=Z�KF@|MNvb@�H�H&B���@3MN@3Ard�@�K�BDA1P�@�G�a�_xp#<>BDA#:bKLBxCOBx@�KX:`¨Q¿Q£;@�ILG%G`MN@�vb@3MOE�d�_D:bKF@|_xE
d�:=MNMN@|_eG`CO@�H��YBDCNTm:�Z�KL@3MNvb@/H�HQB ��@3MN@|A�d�@�K�BxA>COT#@2KFT�G�P�@/K�:�¨�COT#@3BxMY_DBx?=T&C d�p#MNvb@/K�R�HQBx<><>@kMm¿Q£*@gHQ@�d�_xBDA#@
<>:=MN@YMwG�P#BeHQ_xEjG/¨�CN@|M�< G �QBx<�p#< Z#MOBx?�TQCNAV@�KNKk~&�YT#BD_x@*Z#MNBD?�TQCN@3M:¿Q£;@�H&@�dk_xBxAV@Y<>:�MO@*KF_x:��Y_DEB� z�s ~ z �#~ } Æ �]8
SUT#@3MO@UBuK�CNTQp�K�G;:�A#@JÂ]P�G�MwG�<>@3CN@|M¥¨ G�<>Bx_DE�:`¨�@3vb@3AQCwKk~�G`A�Hg<j@�G�KLp#MNBDA#?;COT#@YZ�@3T�G3vQBx:�M�:`¨�COT#@U_DBx?�TQC¯d�p#MNvb@
G`_D:�A#?m�YBDCNT�CNTV@�G`P#P�G�MN@3AQC�_Dp#<>BxAV:bKFBDCLEmG`_D_x:��*K;p�K�CN:j_eG`MO?�@3_DE�d�:=MNMO@�d�CY¨�:�M�COT#@XBxAQCNMOBxA�KLBedgHQB ��@3MN@|A�d�@�K
BxA�ZVMNBx?=T&COA#@�KOK�~YMN@�HQp�d�BxAV? CNT#@�KOd3G`COCN@3M�¨�MN:�< Ç�Æ�	 CN: _D@�KNK�COT�G`A�É z 	�� KLp�� d�Bx@3AQC�P#MN@�dkBeKFBD:�A�CO:
H&BuKFCNBDA#?�pVBeKFT Z�@3CL�U@3@3A d�:bKL<>:�_D:�?=Bed3G�_Y<>:QH&@3_uK 8 � I´CjKF@|@3<mK	_DBxab@3_DE-COT�G`CjCNT#@ KFBxAV?�_x@�P�G`M[G`<>@|CN@3M�d3G�A

É3�



l�BD?�p#MO@ tQ8 z R�9;p#Z#Z#_D@2H&BeG�?�MwG�< ¨�MN:=<¢CNT#@W¿bp#P�@3MOA#:�v=G y�:¤KF<>:=_x:�?=E¾Å�MN:��N@/d�C3~VG�KY:`¨ 7 ÆPÆ t � ¦ Æ �]8
Z�@�COMwG=d�@�HJCN:�CNT#@�G�<>:�pVA&C�:�¨����k£;B�PVMN:QH&p�dk@�H�BDA�CNT#@jKFpVP�@|MNA#:�v=G�@
�QP#_D:bKFBD:�A � <>:=MN@2A#Bedwab@3_�Bx<>P#_DBx@�K
Z�:�COT>G;TVBx?�TV@3M�P�@�G�ag_Dp#<>BxAV:bKFBDCLE�G�A�HXG;T#BD?�T#@3M¯CN@3<>P�@3M[G`COp#MN@¡G`ArHgCNTQp�K�:�PrG�d�BDCFE¤~`_D@�G�H&BDA#?�CO:fG�KF_D:��U@3M
H&@�dk_xBxAV@ 8 I´C��U:=p#_eHgZ�@�G`AX@
�VG`?=?�@3M[G`COBx:�A�~qTV:`�¡@3vb@3M|~`CO:gdk_eG`BD< CNT�G�C�CNT#BuK�Z�@3T�G3vQBx:�M¯BeK��¡@3_x_³Â]p#ArH&@3MwKLCN:b:QH
CNTV@3:�MO@3CNBud3G`_D_xE 8 �

l#:�_x_D:��YBxA#?�P#Bx:=A#@3@3MOBxA#?��U:=MNa�MN@3P�:�MOCN@�HmBxA � } É � ~�CL�¡:�BDA�H&@3P�@3A�HQ@3A&CY?=MN:=p#P�K�p#A�H&@|MNCN:b:=a�KL@�G`M[d­T#@/K
¨�:�M�H&BuKFCwG�A&C*KLp#P�@3MNAV:`v=G�@XBxAm:�M[H&@3M*CN:�<>@�G�KLp#MN@ d�:bKL<>:�_D:�?�Bud3G`_�PrG`MwG�<>@3CO@3MwKkR�CNTV@X9;BD?�T?Â 
 ¿¤p#P�@3MNA#:�v=G
S�@�G`< � }=7 ~ }�t ~ } Ç�~ }�z ~ }=}�� ~�G`A�HmCNT#@D¿bp#P�@3MNAV:`v=GJy�:bKL<>:�_D:�?=E�Å�MO:��N@�d�C � }b¦ ~ }�s ~ } �#~ ¦ Æ � 8 � PV_x:�C�:`¨
MN@/H#KFT#B§¨�C�vVK 8 d�:=MNMO@�d�CN@/HgG`PVP�G`MO@3A&C�<mG�?�A#BDCNp�HQ@�¨�MN:=< COT#@Y:�MOBx?�BDA�G`_;¿#y¤Å H#G�CwG�BeK�KLT#:��YA�BDA�l�Bx?=p#MN@ tQ8 zQ8
SUT#@fHVG`CwG�G`MO@�<�p�d­T�Z�@3CNCO@3M�ªrCUZQE>Ggp#AVBxvb@3M[KF@�H&:�<>BDA�G`CO@�H�ZQE>G2d�:bKL<>:�_D:�?=Bed3G�_�d�:=A�KFC[G`AQCYCNT�G�A�ZQEjG
³�G�C�<mG`COCN@3M�ÂLHQ:�<>BDA�G`CO@�H�<>:QH&@|_ 8 I]A�¨ G=d�C*CNT#@±KFp#P�@3MOA#:�v�G�MN@�KLp#_xC[K;G�_x:�AV@XG`_D_x:�� G>KLp#Z�KLCwG`AQCNBuG`_�MwG�A#?�@
:`¨�P�:¤KNKFBDZ#_x@*v=G`_Dp#@�K�:`¨ ��� G`ArH � # � TV:`�¡@3vb@3M|~`B§¨��U@*CNTVBxA#aX�¡@Ya&A#:�� KL:�<>@3COT#BxAV?fG`Z�:�pVCU:�AV@�:`¨�CNT#@�KL@
P�G�MwG`<j@3CN@3M[K�~QCNT#@f:�COT#@3MY�YBD_x_.Z�@2CNBx?=T&CO_xEjd�:�ArKFCNM[G`BDA#@�H 8 I]AmP�G`MOCNBud�p#_eG�M3~#B§¨ ��� � Æ 7 t ~��U@�:�Z#C[G`BxA

� ##� Æ�7 ¦ 7 � zb¦ �

7 Æ



SUT#BuKYd�:�MOMN@�KLP�:=A�H#K;CO:�G v=G=d�p#p#< @|A#@3MN?=EmH&@3ArKFBxCLE


�# � É¬Æ 2<= @3MO?  d�< � � �®É¬Æ 2 � @3 g� " 7 � z=s �

SUTQp�K�~QCNT#@fKLp#P�@3MNAV:`v=GXKLCNp�H&BD@�K�TrG/vb@*P#MO:`vQBeHQ@�H�HQBxMN@/d�C�@3v&BuH&@3A�dk@�¨�:=MYG	AV:�A#{3@|MN:Xv=G`_Dp#@;¨�:�M n�BxA�KLCN@3BDA � K
d�:¤KF<>:=_x:�?=Bed3G�_�d�:=A�KFC[G`AQC 8

Ä*Bxvb@3A�CNT#@jKFBD?�A#B§ª�d3G�A�d�@�:`¨*CNTV@�KF@�MN@�KLp#_xC[K�~�BxCfBeKfA�G`COp#MwG�_UCN: G�KLa-�YT�G�Cg_D@3vb@3_�:`¨�d�:=A&ª�H&@3Ard�@��¡@
KFTV:�p#_uH TrG/vb@jBxA%CNT#@|< 8 SUT#@3MO@�G`MN@�GJAQp#<�Z�@|M	:�¨�P�:=CN@3AQCNBuG`_*KF:=p#Mwdk@�Kg:`¨ KFEVKFCO@3<mG`COBedX@3MNMO:�MX�YT#Bud­T
T�G3vb@gZ�@3@|A d�:=A�KFBuH&@3MO@�H�ZQEJCOT#@XCL�U:>CO@�G`<mK � KF@|@XCNT#@X:=MNBx?=BxA�G�_�P�G�P�@|MwK � }=t ~ } Ç�~ } � � ¨�:�M2G>CNT#:=MN:=p#?�T
H&BuKNd�p�KOKFBD:�A 8 cJ:¤KFC�Bx<>PVMN@�KOKFBxvb@|_xEb~3COT#@;pVA#Bxvb@3M[KF@YBD<>P#_xBD@�H	ZQE�d�:=<�Z#BDA#BxAV?;COT#@fKFpVP�@|MNA#:�v=G	MO@�KFp#_DCwK��YBxCOT
H&BDMN@�d�C H&@3CN@|MN<>BDA�G`COBx:�ArKg:`¨XCOT#@�<mG`COCN@3MjH&@3A�KLBxCLE%BeKmKFP�@�dkCwG�dkp#_eG�MN_xE d�:�AQª�MN<>@/H�ZQE�<>@�G=KFp#MO@3<>@3AQCwK
:`¨�CNTV@Jdk:bKF<jBedX<>Bed�MO:��YG3vb@XZ�G�dwaQ?�MN:=p#A�H.~ G�Kg�U@�H&BuKNd�prKNKgBxA%COT#@mA#@
�QCXKF@/d�CNBD:�A 8 £;@3@�H&_D@�KNKfCN:^KNG3Eb~
T#:��U@|vb@3M3~�BDC��U:=p#_eH�Z�@*vb@3MOEgp�KL@�¨�p#_#CO:gT�G3vb@*G	Z�@3COCN@3M¯p#A�H&@3M[KFC[G`A�H&BDA#?g:�¨�Z�:�CNTjCNT#@YCOT#@3:�MO@3CNBud3G`_VZ�G�KLBeK
¨�:�M S�EQP�@�ILG	_Dp#<>BDA#:bKLBxCNBD@�K�~=G`ArH�@
�QP�@|MNBx<j@3A&C[G`_Vd�:�ArKFCNM[G`BDA&C[K�:�AjP�:¤KNKLBxZ#_D@fKFEVKFCO@3<mG`COBedU@3MOMN:=MwK 8 l#p#CNp#MO@
@
�QP�@3MNBD<>@3AQCwK�~�BxArd�_xp�HQBxA#?2G	PVMN:�P�:¤KF@�HmKNG�CN@3_D_xBDCN@*H&@�HQBed3G�CN@�HXCN:±KFp#P�@3MOA#:�v�G2d�:bKL<>:�_D:�?=EB� ¦ É � ~b�YBx_x_VZ�:=CNT
T#@3_DPJp�K*Bx<>P#MO:�vb@;:=p#M�p#A�HQ@3MwKLCwG`ArH&BxA#?j:`¨¡CNT#@2P#TQE#KLBed3KY:`¨ KFpVP�@|MNA#:�v=G`@�G�A�H�G`_D_x:�� G>H&@|CN@3MO<>BxA�G�CNBD:�A
:`¨¡COT#@�H&BeKLCwG�A�d�@PÈ|MN@�H#KLT#B ¨�C�MN@3_uG`CNBD:�A�CN:�KFp�� d�BD@3A&CYPVMN@�d�BuKFBD:�A�CN: H&BeKLCNBxAV?�p#BuKFT�Z�@3CL�U@3@|AJCNTV@X@ ��@�d�CwK*:`¨
G�d�:bKL<>:�_D:�?�Bud3G`_�d�:�ArKFCwG�A&C*G�A�H�COT#:bKL@g:�¨�<>:=MN@�<�p#A�HVG`A#@fG=KFCOMN:�PVT&EVKFBud3G`_�P#T#@3AV:�<>@3ArG 8

�PO
� j lPX � Sxd UVZ9{Ty Z { e S���_ �xX���_I{5wPW
e S � YPa
cJ:bKLCY:`¨�COT#@fMwG=H&BeG�CNBx:=Am�U@f:�Z�KL@3MNvb@�BxAmCNT#@fp#AVBxvb@3M[KF@�CO:QH#G3E>BeKUBDA�COT#@�¨�:�MO< :`¨²G`A G`_x<j:bKFC¡BeKL:�CNMO:�P#Bud
Z#_uG�dwa&Z�:QH&EfKLP�@�d�CNMOp#<�~3�YBDCNTfCN@3<jP�@|MwG`COp#MN@¯G`PVP#MN: �QBx<mG�CN@3_DE 7&8 ¦ �X~3a&A#:��YA±G�K.CNTV@�� *��/148:(�� 8:( 0�*	� 3�
 ;

 3�(�� ��0�*
��, �;�Ly¡c��;� 8 SUT#@ KF<mG�_x_=G`AV?�p#_uG`M�³�prd�CNp�G�CNBD:�A�K�BxAfCN@|<>P�@3MwG�CNp#MO@�:`¨�COT#@Yy¡c���MO@3vb@�G�_QG�?=MN@�G�C
H&@�G�_�G`Z�:�pVC�CNT#@2d�:=A�KFCOBxCOp#@3AQCwK�:�¨�CNTV@	pVA#Bxvb@3M[KF@b~QG=K��¡@	AV:`� H&BeKOd�p�KNK 8

\-@*T�G3vb@*<>@3AQCNBx:=A#@�H2KF@3vb@3M[G`_#COBx<>@/K¥COT#@;� G3EXBxA��YT#BedwT>G�M[G�H&BuG`CNBD:�A>?¤G�K�@3vb:�_Dvb@�K�BxAjG`ArH>KF:=p#Mwd�@/K
CNTV@�@3vb:�_Dp#CNBD:�A�:`¨¯G�A�@��&P�G�A�H&BDA#?Xl�W�\ pVA#Bxvb@3M[KF@ 8 I]CUKLT#:�pV_eH>Z�@fd�_x@/G`M�¨�MN:=< COT#@fH&B��.@|MNBxAV?g@3vb:=_xp#COBx:�A
_eG3�*K;¨�:�MfM[G�H&BuG`CNBD:�A%G�A�H�H&p�KFCfCOT�G`C±G�K�:�A#@ d�:�A�KLBeH&@|MwK;@�G�MN_DBx@3MfG�A�H-@�G�MN_DBx@3M*CNBD<>@�KYBxA�CNT#@�p#A#BDvb@3MwKL@b~
�YBxCOTmKF< G`_x_D@3M�G�A�HmKF<mG�_x_x@|M�KNd3G�_x@;¨ G=d�CN:=MwKk~&CNTV@�MwG�CNBx:X:�¨�CNT#@�@3A#@3MO?�EjH&@3A�KLBxCLEXBxA>M[G�H&BuG`COBx:�AjCN:XCNTrG`CUBDA
<mG�CNCN@|MY?�MN:��*K�P#MO:�P�:�MOCNBx:=A�G`_D_xE�CN: É  ���
�­� 8 l#p#MOCNT#@3MO<>:�MO@b~#@3vb@3A�P�G`MOCNBud�_x@�KY�YT#Bud­T G`MN@XAV:`� <mG=KNKLBxvb@
G`ArHJd�:=A&COMNBxZVp#CN@fCN:�<mG�CNCN@|MUp�KL@�H�CO:�Z�@fT#:�COCN@3M|~.G�A�HJG�C�KLp�� d�Bx@3AQCN_DEX@�G`MO_xE>COBx<>@/K��U@|MN@fMN@3_uG`COBxvQBeKFCOBed�~
G`ArHgCNTQp�K�d�:=A&COMNBxZVp#CN@�HfCN:�M[G�H&BuG`COBx:�A 8 SUT#@3MN@k¨�:�MN@¤~�CNT#@¡@�G`MO_xEfp#A#BDvb@3MwKL@U� G�K�H&:=<>BxArG`CN@/H	ZQE	M[G�H&BuG`COBx:�A 8

��C¡@�G`MO_xE>COBx<>@/K²COT#@Xy¡c�� PVT#:�CO:�A�KY�U@3MO@�@�G=KFBx_DE>@3A#@|MN?�@|CNBed*@3A#:�pV?�TJCO:XBx:=A#Bx{3@�T&EVH&MN:=?�@3A�G�CN:�< K
G`ArHJCNT#@3MO@�¨�:�MO@gCOT#@Xp#A#BDvb@3MwKL@	� G�K�ªr_x_x@/H��YBxCOT�G>dwT�G`MO?�@�HmP#_eG=KF<mGm�]G�A�H�TV@3A�d�@2�YG�K*:�P�G=oqp#@=� 8 SUT#BuK
P#T�G=KF@f_eG=KFCO@�H�p#AQCNBD_�COT#@�P#TV:�CN:=A�KUMN@/H#KFT#B§¨�CN@�H�@3A#:�pV?�TmCN:±G`_x_D:���P#MN:=CN:�ArK;G�A�H>@3_x@�dkCNMN:=A�K�CN:�d�:=<�ZVBxA#@b~
H&p#MOBxA#?�CNT#@j@3MwGm:`¨ 0.; (+*�1 �/8:, 3�6 8:*�, 8 ¿bT#:=MNCN_DE G3¨�CN@3M2CNT#BuK�CNBx<j@b~�CNT#@>PVT#:�CO:�A�KXH&@/d�:�p#PV_x@�HJ¨�MN:=< COT#@
A#:��mÂ A#@3p#COMwG`_�P#_uG�KF< GgG`ArH ¨�MN@|@�ÂLKLCNMO@�G`<>@/H COT#MN:=p#?�T�COT#@fp#A#Bxvb@|MwKF@ 8

I]A�¨ G�d�C|~&COT#@fd�:=A�d�@3P#C¡:`¨¯G�A�@��&P�G�A�H&BDA#?gp#AVBxvb@3M[KF@*P#MN:�vQBeH&@�K�p�K��YBDCNTmGXdk_x@�G�MU@
�QP#_eG�A�G`COBx:=A>:`¨�COT#@
:�MOBx?=BxA�:`¨ CNT#@>y¡c�� 8 �U_eG=d­aQZ�:QH&EJM[G�H&BuG`COBx:�A�BuK;@3<>BDCNCO@�H>Z&E�Z�:QHQBx@�K�BxA�COT#@3MO<mG`_�@�obp#BD_xBxZVMNBxpV< 8 SUT#@
P#MO@�KF@3AQC�p#A#Bxvb@|MwKF@¡BeK�d�@3MOCwG`BDA#_xEfA#:=C�BxAXCOT#BeK�KFC[G`CO@b~QG`A�HXKL:	�YBDCNT#:=p#C�G�AX@3vb:�_Dv&BDA#?�KLP�G�dk@3CNBD<>@��U@U�¡:�p#_uH
T�G3vb@YA#:f@
�QP#_eG�A�G`COBx:=A ¨�:=M�COT#@*:�MNBD?�BDAX:`¨�COT#BeK�M[G�H&BuG`CNBD:�A 8 9*:`�¡@3vb@3M|~�G�C�@/G`MN_DEgCOBx<>@�Kk~`COT#@�H&@3A�KLBxCLE2G`A�H
@3A#@|MN?�E�H&@|A�KFBDCNBx@/KUBxAJCOT#@gpVA#Bxvb@3M[KF@f�U@|MN@fT#Bx?=T�@3A#:=p#?�T�COT�G`C*<mG`COCN@3MY� G�K;BDA�G�P#P#MN: �QBx<mG�CN@fCNTV@3MN<mG�_
@�obp#Bx_DBxZ#MOBxp#<�G�CY@�G�dwTmP�:�BxAQCYBxA�KLP�G�d�@¤~#E&BD@3_eH&BDA#?XGXZ#_uG�dwa&Z�:QH&EmKLP�@�d�CNMOp#<¢G�C;@�G�MN_DE�COBx<>@�K 8

7 É



\-@2�YBx_D_�T�G3vb@	<j:�MN@fCO:>KOG/E G`Z�:�pVC�CNT#@|MN<>:QH&EQA�G�<>Bed3K�BxAmCNTV@g@
�QP�G`ArH&BxA#?�p#A#BDvb@3MwKL@fBxAJ:=p#M�A#@��&C
_x@/d�CNp#MO@ 8 9;:��U@|vb@3M3~��¡@JKLT#:�pV_eH�P�:=BxAQC�:=p#C�:=A#@�dkMNp�d�BuG`_¡CNT#@3MO<>:QH&EQA�G`<jBedg¨ G�d�CjG`Z�:�pVC>CNT#@�y¡c�� 8
� Z#_eG=d­aQZ�:QH&E H&BeKLCNMOBxZ#p#COBx:=A�~�KLp�d­T G�K>COT�G`C�?�@3A#@|MwG`CO@�H�BxA�CNTV@-@�G�MN_DE�p#A#BDvb@3MwKL@b~;BuK>KFprd­T CNT�G�C�G�C
CN@|<>P�@3MwG�CNp#MO@ � ~�COT#@>@3AV@3MN?=E-³�p5� BDA%CNT#@�¨�MO@�obp#@3A�d�E�MwG�A#?�@ ��� ���  ,��� � BeKg?=Bxvb@3A ZQE COT#@£Å²_uG`A�dwa
H&BuKFCNMOBxZ#pVCNBx:=A

� ����� � �C���!& s�/ % ' � ( ) � É
��� � 6	��
 �2É ��� � � z �q�

�YT#@3MO@F%�BeK§Å�_eG`Ard­a � K*d�:�ArKFCwG�A&C G`A�H��mBeK;COT#@X�U:=_xCN{|<mG`A#A�d�:=A�KFC[G`AQC 8 À;A�H&@3M�G�MO@�KNd3G�_xBDA#?��'� � ��~
�YBxCOT � &�dk:�A�KLCwG`AQC3~QCNT#@�KFTrG`P�@f:`¨�CNTV@�KLP�@/d�CNMOp#< BuK�p#A�G`_DCN@3MO@�HXB ¨ � � �  ���8 \�@;TrG/vb@�G`_DMN@�G=H&E�KF@|@3A
CNTrG`CX�YG3vb@3_D@3A#?=CNT�K2G`MN@�KLCNMN@|CwdwT#@�H��YBxCNT%COT#@�d�:bKL<>Bedg@
�QP�G�A�KFBD:�A�~¡G`A�H COT#@3MN@k¨�:�MN@mCOT�G`Cg¨�MO@�oqpV@3A�d�BD@�K
�YBx_D_�KOd3G`_D@XBxAQvb@3MwKL@3_xEjH&p#@XCO:>CNTV@�KNG`<j@g@ ��@�d�C 8 \-@XCOT#@3MO@�¨�:�MO@Xd�:=A�d�_xprH&@XCNT�G�C�CNTV@X@ ��@�d�C*:`¨*dk:bKF<jBed
@
�QP�G`ArKFBx:=A :�A G`A%BxA#BDCNBuG`_�Z#_uG�dwa&Z�:QH&E^KFP�@�dkCNMNpV< BuK CO:JMO@3CwG�BxA BDCwK�Z#_eG=d­aQZ�:QH&E�A�G`COp#MN@b~�ZVp#C��Np�KLCXG�C
_x:��¡@3MYG�A�H�_D:`�¡@3MYCN@|<>P�@3MwG�CNp#MO@�K�~ � ��É  �'7 � } Æq�
SUT#BuK�BuK��YT�G�C��U@2<>@�G�A��YTV@3AJ�¡@	MO@�¨�@3M*CN:�CNT#@2p#A#BDvb@3MwKL@gdk:b:�_xBDA#?jG�K;BDC;@
�QP�G�A�H#K 8 � £;:�CO@gCNTrG`C*CNT#BuK
KFCOMNBud�CXKOd3G`_DBxA#?�<mG3E�Z�@ G`_xCO@3MN@/H-B ¨ @3A#@3MO?�E�BeKgHQp#<>P�@�H-BDA&CO:JCNTV@>MwG=H&BeG�CNBx:=A Z�G=d­aQ?�MO:�p#A�H%H&pVMNBxAV?�G
P#T�G=KF@2CNMwG�A�KFBDCNBD:�A�~�G=K��¡@fH&BeKOd�p�KOK�BDA�COT#@fA#@
�QCY_x@�dkCNp#MO@ 8 �

SUT#@Jy¡c�� BuK AV:�C�G�P�@3ML¨�@�d�CO_xE�BeKL:�COMN:�PVBed�M[G�H&BuG`CNBD:�A ZrG`CNT 8�i @3vQBeG�CNBx:=A�K ¨�MO:�< BeKL:�CNMO:�PQE G�CgCOT#@
_x@|vb@3_&:�¨�:�A#@�P�G`MOCUBxA£ÉNÆ �UT�G3vb@�HQ@3vb@3_x:=P�@�Hg:�vb@3M�CNT#@*_eG=KFCYHQ@�d3G�HQ@;BDA&CO:	:=A#@�:�¨�:�p#M¡P#MN@3<jBx@3M�P#MN@/d�BeKLBx:�A
:�ZrKF@3MOv�G�CNBD:�A�G�_�CN:b:�_uK�BDAmd�:bKL<>:�_D:�?=E 8 SUT#@�KF< G`_x_�CO@3<>P�@3MwG�CNp#MO@*G`A#BuKF:=CNMN:=P#Bx@/K�:�AjCNT#@fKLa&EjG`MO@;prKFp�G�_x_xE
G`ArG`_xEQ{3@�H>ZQEmH&@�dk:�<>P�:bKLBxA#?2CNT#@2KLBx?�ArG`_�BxAQCN:�KFPVT#@3MNBud3G`_�T�G`MO<>:�AVBed3KUvQBeG


 �� & + � � � � � ��� � � ��� �
	¥�=� � } É`�

�YT#@3MO@ � � � G`MN@�@��&P�G�A�KFBD:�A d�:b@ �md�BD@3AQCwK�G`A�H�� G`ArH 	 G�MN@�KLP#T#@3MOBed3G�_�P�:�_eG�M�G`A#?=_x@�K�:=A1COT#@�KFaQE 8
i @�ªrA#BxA#?XCOT#@fP�:`�¡@3M�KFP�@�d�COMNp#< ZQE

9 � &��2"#� � � " 8�� � � }=7 �
BxC�BeKfd�:�AQvb@3AQCNBD:�A�G�_�CO:�PV_x:�CfCOT#@�oqprG`AQCNBxCLE��F���  É`��9 � G`?¤G`BDA�KFC���BxA�G�¨ G�<>:�p�K�P#_D:�CfCNTrG`CfBeK;prKFp�G�_x_xE
MN@k¨�@3MNMO@�H>CN:jG�KYCNT#@Xy¡c��1P�:��U@3M*KLP�@�d�CNMOp#< 8 �;Am@
�VG`<>P#_D@;BuK;KLT#:��YAJBDA�ª�?=p#MN@j� t&8h} �[~#�YT#BedwT�KFT#:��*K
CNTV@�<j@�G�KLp#MN@3<j@3A&C[K�:`¨fCOT#@-y¡c���G`A#BuKF:=CNMN:=P&E ¨�MO:�< COT#@JMO@�d�@3AQCg\ c��3Å KNG�CN@3_D_xBxCO@b~¡G�KX�U@3_D_YG�KjG
CNTV@3:�MO@3CNBud3G`_�<>:QH&@3_¯�]KF:=_xBuH _DBxA#@=��CNTrG`CYª�CwKYCNT#@2H#G�CwGXMwG�CNT#@3MY�¡@3_x_ 8

SUT#@�KL@J³�p�d�COp�G`COBx:�ArK BDA�CNT#@�<jBed�MO:`� G3vb@>Z�G�dwaQ?�MN:=p#A�H G`MO@-p�KL@�¨�p#_*CN: d�:¤KF<>:=_x:�?=BeKLCwK ¨�:=M><mG`AQE
MN@/G�KF:=A�K 8 S�:Xp#A�H&@3M[KFC[G`A�Hm�YT&Eb~Q�U@�<�p�KLCUdk:�<><>@|A&C�ZVMNBx@k³�E�:=Am�YT&E�CNT#@|E�:Qd3dkp#MYBxAmCNTV@;ª�MwKLCYP#_eG=d�@ 8
c�G`COCN@3M�CN:QH#G3E�BxA�CNTV@�p#AVBxvb@3M[KF@gBuKfd�_xp�KLCN@3MO@�H�BDA&CO:�KFCwG�MwKk~�?bG�_eG �&BD@�K�~�d�_Dp�KFCO@3MwK�G�A�H�KFp#P�@3M[d�_xp�KLCN@3M[K�:`¨
?bG�_eG �&BD@�K 8 �*p#MXp#A�H&@|MwKFC[G`A�HQBxA#?�:`¨�T#:�� _eG`MO?�@mKOd3G`_D@mKFCOMNp�dkCNp#MO@>H&@|vb@3_x:=P�@/H�BuK	CNTrG`CXBxAVBxCNBuG`_D_xE�KL<mG`_D_
H&@3ArKFBxCLE P�@3MOCNp#MOZ�G`COBx:=A�K>BxA�:=p#M>:=CNT#@3MO�YBeKL@JT#:=<>:�?=@3A#@3:=p�K�p#A#BDvb@3MwKL@m?�MN@|� COT#MN:=p#?�T�?=MwG3vQBxCwG�CNBD:�A�G�_
BxArKFCwG�Z#Bx_DBxCLE�BDA&CO:�CNT#@¡:�Z��N@�dkCwK��¡@U:�ZrKF@3MOvb@YCN:QH#G3E 8 ¿bp�dwT�G;P#BedkCNp#MO@UMN@/oqp#BDMN@�K�CNTrG`C�¨�MO:�< PV_eG�dk@UCN:fP#_uG�d�@
CNTV@3MN@Y�¡@3MN@ KF<mG�_x_bv=G`MOBeG`COBx:=A�K�BxAXCNTV@*H&@3A�KLBxCLEf:`¨�<mG`COCN@3M¯G`C¯CNT#@YCOBx<>@�CNTrG`C�CNT#@�y¡c���ª�MwKLCUHQ@�d�:�pVP#_x@�H
¨�MN:=< COT#@*P#T#:�CO:�A?Â Z�G�MNEb:�A�P#_eG=KF<mG 8 ¿bpVZ�KF@�obp#@3AQC�CN:XCOT#BeK�@3P�:Qd­T�~�y¡c���P#TV:�CN:=A�KUP#MO:�P�G�?bG`CO@�H�¨�MN@3@|_xE
CNTVMN:�pV?�TJCOT#@fp#A#BDvb@3MwKL@b~&A#@/G`MN_DE�pVA�G ��@�d�CO@�H�ZQEmG�A&EQCNT#BDA#?X@
�Vd�@3P#C¡CNT#@2d�:¤KF<>Bud�@��&P�G�A�KFBD:�A�BxCwKL@3_ ¨ 8

7�7



l�BD?�p#MO@ t&8 } R�SUT#@fy¡c�� P�:��U@|MUKLP�@�d�CNMOp#< ¨�MN:=< COT#@;\ c��¼Å KNG�CN@3_D_xBxCO@ � ¦�7 � 8 SUT#@*@3MOMN:�M�Z�G�MwK�:�A�CNT#BuK
P#_D:�CYG�MN@DÉËÂ ��G`ArH COT#@2KF:=_xBeH�_xBxAV@;MO@3P#MN@/KF@3AQCwK�CNT#@�Z�@�KLC²Â�ª�C*d�:¤KF<>:=_x:�?=Bed3G�_�<>:QH&@3_�� ¦/t � 8 �;_eKL:XKFTV:`�YAmBuK
CNTV@gdk:�MNMO@3_eG�CNBD:�AmZ�@3CL�U@3@3AjCNT#@fCN@|<>P�@3MwG�CNp#MO@fG`A#BuKF:=CNMN:=P#Bx@/K;G�A�H�COT#@��W&�Â <>:QH&@=��P�:�_uG`MNBD{�G`COBx:=A 8

7�t



9;:��U@3vb@|M3~bG�CYCNT#@�COBx<>@Y:�¨�COT#@3BDMYH&@�dk:�p#P#_DBxA#?V~QH&B ��@3MO@3A&C¡P#T#:=CN:�ArK��¡@3MN@*MN@3_D@�G�KL@�H ¨�MO:�<�MN@3?=Bx:�ArKU:`¨
KFPrG�d�@��YBxCOT KL_xBx?=T&CO_xE�H&B���@3MN@3AQC�?=MwG3v&BDCwG�CNBx:=A�G`_�P�:�CO@3AQCNBeG�_eK 8 ¿bBDA�d�@�P#T#:�CO:�A�KfMN@�HVKFT#B§¨�CgG=K	COT#@3E�d�_DBx<�Z
:�pVC;:�¨�?=MwG3v&BDCwG�CNBx:=A�G`_�P�:=CN@3AQCNBuG`_eKk~#P#T#:=CN:�ArK ¨�MO:�<¢KL:�<>@�MO@3?�BD:�A�KYMN@/H#KFT#B§¨�CYKL_xBx?=T&CO_xE�<>:�MO@�CNTrG`AJCOT#:bKL@
¨�MN:=< :=CNT#@3MmMO@3?�BD:�A�Kk~�?=BxvQBxA#?^MNBeKL@�CN: G%KF<mG�_x_YCO@3<>P�@3MwG�CNp#MO@�G�A#BeKL:�CNMO:�PQE�BxA�COT#@ y¡c�� :�ZrKF@3MOvb@�H
CN:QHVG/E 8 �;A KF<mG�_x_D@3M*KNd3G�_x@�Kk~�COT#@g@|vb:�_xpVCNBx:=AJ:�¨UCOT#@gPV_eG�KL<mGXT�G�K�_x@/H CO:>BxAQCNMOBxA�KLBedfH&B��.@|MN@3A�dk@�K�BDAJCOT#@
CN@|<>P�@3MwG�CNp#MO@;¨�MN:=< P�:=BxAQC;CO:�P�:�BDA&C 8 I]AmCNT#BuK;KL@3A�KF@2CNT#@Xy¡c�� d3G`MOMNBD@�K��YBDCNTmBxC�Ggª�A#?�@|MNP#MOBxAQCY:`¨�COT#@
BxAVBxCNBuG`_�d�:�A�HQBxCNBD:�A�KUCOT�G`C*p#_DCNBx< G`CN@|_xEg?¤G3vb@	MOBeKL@	CO:�KFCOMNp�d�COp#MN@fBDA�COT#@fp#A#BDvb@3MwKL@ 8

�*A#@;vb@|MNEfBx<>P�:=MNCwG�A&C¯P#Bx@�dk@Y:`¨�HVG`CwG�COT�G`C¡CNT#@�y¡c��-³�p�dkCNp�G�CNBx:=A�K�?=Bxvb@Yp�K�BuK�CNT#@*v=G`_Dp#@;:�¨ � � 	 � ��
 8
y�:�ArKFBeHQ@3MfG`A�:�vb@3MwHQ@3A�KF@2MN@3?=Bx:=A�:`¨ KFBD{3@ 	 ~��YT#Bud­T�CNT#@|MN@�¨�:=MN@�d�:=A&COMwG�dkCwK;p#ArH&@3MfKL@3_ ¨ Â ?�M[G/vQBxCLE>:�vb@3M G
CNBD<>@�KOd3G`_D@ 	 �4MN@/d3G`_D_q( & É`� 8 I4¨ 	�� $ 254

�
� � CNT#@3AmCOT#@fMN@3?=Bx:�Am�YBD_x_.AV:�C*T�G3vb@	TrG�H�COBx<>@*CN:�dk:�_x_uG`P�KL@

:�vb@3MYCNTV@g_xB§¨�@3CNBD<>@*:`¨¡CNT#@2p#A#BDvb@3MwKL@gG�C�_eG=KFC�KNd3G�CNCO@3MNBDA#? 8 I ¨ 	�� $ 254
�
� � COT#@3A�dk:�_x_uG`P�KL@g�YBD_x_�Z�@g�¡@3_x_

p#A�HQ@3MN� G/E^G`C2_eG=KFCXKOd3G`COCN@3MOBxA#?V~�<mG�CNCO@3Mf�YBx_x_�T�G3vb@�T�G�H�CNBx<j@XCN:�¨ G�_x_¡BxAQCN:mCNT#@jMN@�KLp#_xCOBxA#?mP�:�CO@3A&COBeG�_
�U@|_x_�G`ArHJd3G�p�KF@�GXMN@�KLp#_xCOBxA#?�MNBuKF@fBxA�CN@3<jP�@|MwG`COp#MN@��YT#BedwT�~�BxAmCNp#MOA�~�?�Bxvb@/K�MOBeKF@fCO:mG MO@�KFCO:�MOBxA#?X¨�:�M[d�@
¨�MN:=< P#T#:=CN:=AJP#MO@�KNKLp#MN@b~#�YTVBedwTJG=d�CwKUCO:>HVG`<>P�KU:=p#CYCNTV@	BDA#T#:=<>:�?=@3A#@3BDCFE 8

y�_x@�G�MN_DEb~bCNT#@3MO@�¨�:�MO@b~�COT#@�<mG �&BD<Xp#< G`AVBeKF:=CNMO:�PQE��YBD_x_�Z�@;:=AmGgKOd3G`_D@;�YT#Bud­T�T�G=K�T�G=H �NprKFC�@3A#:=p#?�T
CNBD<>@XCN:�dk:�_x_uG`P�KL@b~�Z#p#CXAV:�CXT�G=H @|A#:�p#?=T%CNBx<j@�CO:�@�oqpVBx_xBDZ#MwG�CN@!Â 	 � $ 254

�
� � 8 SUT#BeKg<>@/G`A�KfCNT�G�C

�U@�@
�QP�@�d�C�CO:�KF@|@>GmP�@/G`a�BxA�CNTV@�y¡c�� P�:��¡@3M2KFP�@�d�COMNp#< G�CXG`A G`A#?=p#_eG�MXKFBD{3@�d�:=MNMN@/KFP�:�A�HQBxA#?�CO:
CNTV@>T#:�MOBx{3:=A%KFBD{3@jG`Cg_uG�KLCXKNd|G`CNCO@3MNBDA#? 8 ¿bBDA�d�@��U@�a&A#:�� COT#@>P#TQE#KLBed3G�_¡KFBx{|@�:�¨*CNT#@>TV:�MNBD{3:�A G`Cg_uG�KLC
KNd|G`CNCO@3MNBDA#?#~�CNT#BuK	P#MO:�v&BuH&@�K�p�K	�YBDCNT%GmMNp#_D@3Mf:�A COT#@jKFaQE 8 SUTV@>d�:=MNMO@�KFP�:�ArH&BxA#?�G�A#?�pV_eG`M�KOd3G`_D@��YBD_x_
CNTV@3A�H&@|P�@|A�H>:�AJCOT#@XKLP�G`COBeG�_�?=@3:�<>@|CNMNE�:`¨²CNT#@fp#A#BDvb@3MwKL@ 8 lr:=M*G±³�G`C�p#AVBxvb@3M[KF@X�9��& Æ&~ � �
	�� � 
 &�É��
�U@*@
�QP�@�d�C�GfP�@/G`a�G`C � : 7�7 ÆgG�A�H.~#G=KUd3G�A�Z�@�KF@3@|A�BDA ª�?=p#MN@2� tQ8 } �w~&COT#BeK�BuK²BDAX@
�Vd�@3_x_D@3AQC�G�?�MN@|@3<>@3AQC
�YBxCOTm:�Z�KL@3MNv=G`COBx:=A�K 8

�U@3Eb:�ArH	CNTVBeK�KLBx<>P#_D@�T#@3pVMNBeKLCNBudUH&@�KOd�MNBDP#CNBD:�A�~=d3G�MN@�¨�p#_VG`ArG`_xEVKFBuK�:`¨�G�_x_Q:`¨�CNT#@�¨�@�G`COp#MN@/K�:`¨�CNTV@�y¡c��
P�:��U@3M*KLP�@/d�CNMOp#< �4COT#@fP�:bKFBDCNBD:�A�K*G`A�HmT#@3BD?�TQCwKU:`¨¯@�G=d­TmP�@�G`a G`A�HmCNMN:=p#?�T��UP#MO:�v&BuH&@fd�:=A�KFCOMwG`BDA&C[K�:=A
@�KOKF@3AQCNBuG`_x_DEmG`_D_�:`¨¡COT#@�d�:bKL<>:�_D:�?=Bed3G�_�P�G`M[G`<>@3CO@3MwK 8 ��K*G`A�@
�#G�<>P#_D@	�¡@Xd�:=A�KFBuH&@3M�COT#@gMO@�KFpV_xCwKY¨�MN:�<
\ c��3Å � ¦�t �]8 l#:�MYCOT#@fCN:=CwG`_¯H&@3ArKFBxCLE�:`¨�COT#@fp#A#BDvb@3MwKL@�CNT#@|E ª�ArH

Æ 7 � s � � �
	�� � 
 � Ég7�Æ s � }=t �

G`C2� z 	 d�:=A&ª�H&@3Ard�@p��G=K <j@3A&COBx:=A#@�H.~�KFCOMN:�AV?�@|v&BuH&@3A�d�@f¨�:�M2G�³�G`C2p#A#BDvb@3MwKL@ 8 £*@3vb@3MNCOT#@3_D@�KNKk~�COT#@3MN@
BeK�KFCNBD_x_�KL:�<>@±H&@3?=@3A#@3M[G�d�E�BxA�CNT#@XP�G�MwG�<>@3CN@|MwK�~�G`A�H�<�prd­TmCNBD?�TQCN@3M d�:�A�KLCNM[G`BxAQCwK�:=A-COT#@�MO@3<mG�BxA#BDA#?
v=G`_Dp#@�K�d3G�A-Z�@�H&@|MNBxvb@/H�ZQEJG=KNKLp#<>BxAV?>@3BxCOT#@3M�G`A�@
�VG�d�CO_xE>³�G`Cfp#AVBxvb@3M[KF@b~�:�MfG>MO@�G�KL:�A�G�Z#_x@�v=G`_xpV@X:`¨
CNTV@g9*p#Z#Z#_D@�d�:=A�KFC[G`AQC 8 \�T#@3A>¨�:�MY@��#G�<>P#_x@Y�¡@2G�KNKLp#<>@fG	³�G`CYp#A#BDvb@3MwKL@b~b�U@2d3G�AJHQ@3MNBDvb@;v=G`_Dp#@�K�¨�:=M
CNTV@�9;p#Z#Z#_D@Xd�:=A�KFC[G`AQC3~�<mG�CNCN@|M�H&@|A�KFBDCFE����YT#BedwTJCOT#@3A�Bx<jP#_xBD@�KUCNT#@2v=G�d�p#pV< @3A#@3MO?�E�H&@3A�KLBxCLE��w~�G`A�H
Z�G�MNEb:�A H&@3A�KLBxCLE�R

% & Æ�7 ¦�7 ��Æ�7�Æ z
���n& ÉP� � # & Æ�7 7 ����Æ�7�Æ ¦

��� & Æ�7�ÆEÇ ¦ ��Æ 7�ÆPÆ } 7
I4¨��¡@�BxA�KLCN@�G=H>G�KOKFp#<j@;COT�G`C¡CNT#@f9*p#Z#Z#_D@�d�:=A�KFC[G`AQCUBuK²?=Bxvb@3A�ZQE�COT#@;v=G�_xp#@fHQ@3CN@3MO<>BxAV@�H	ZQE�COT#@�9ª¿QS
ab@3EmP#MO:��N@�d�CX� z�t �w~��¡@�d3G`A^H&@3MOBxvb@±KF@3P�G�MwG�CN@�CNBx?=T&C d�:�A�KLCNM[G`BxAQCwK�:=A ��� G`ArH � # � COT#@�KF@jG`MO@�KFT#:��YA
?�M[G`P#TVBed3G�_x_xEjBxA�l�Bx?=p#MN@ t&8 ¦ ~�G`_D:�A#?>�YBDCNT�d�:=A�KFCOMwG`BDA&C[K�¨�MN:=< CNT#@2KLp#P�@3MNA#:�v=G�@
�QP�@3MNBD<>@3AQCwK 8

7 Ç



l�BD?�p#MO@ tQ8 ¦ R��*Z�KF@|MNv=G`COBx:�ArG`_Vd�:�A�KLCNM[G`BxAQCwK.BDAgCOT#@ ���mÂ�� #2P#_eG�A#@ 8 SUT#@U�YBuH&@�?�MO@3@3AXdk:�AQCN:�pVMwK�MN@3P#MO@�KF@|A&C
d�:=A�KFCOMwG`BDA&C[K�¨�MN:=< KLp#P�@3MNA#:�v=G`@¤~¥COT#@Xvb@3MOCNBed|G`_�Z#_Dp#@�d�:�AQCN:=p#MwK*MN@3P#MO@�KF@|A&C�d�:�ArKFCNM[G`BDA&C[K�¨�MO:�< CNT#@ 7 H#l
?bG�_eG �&E2KFpVMNvb@3Eb~=G`ArHgCNT#@ KF<mG�_x_�:=MwG�A#?�@*d�:=A&CO:�p#M[K�MN@|P#MN@�KL@3AQC�d�:�A�KLCNM[G`BxAQCwK.¨�MN:=< \ c��3ÅJ:�Z�KL@3MNv=G�CNBx:=A�K
:`¨*y¡c�� G�A#BeKL:�COMN:�PVBx@�K��YT#@3A G�P#MOBx:�M�:�A�CNTV@�9;p#Z#Z#_D@gP�G�MwG�<>@3CN@|MYBeK;BDA�d�_xprH&@�H 8 y�:�pVMNCN@/KFEJ:�¨P��Bed�BuG
 �@3MwHQ@ � KL@3@ � ¦ Ç � ¨�:�M*H&@|CwG`BD_eK 8

S�G�a&BDA#?�G`_D_�:`¨¯CNT#@fHVG`CwGgCO:�?=@3CNT#@|M3~&�¡@�:�ZVCwG`BDA�GgMN@3<mG�MNa=G`ZV_xEXdk:�A�KLBeKFCO@3AQCUP#Bud�CNp#MO@;:�¨�COT#@fd�pVMNMN@|A&C
d�:=A�KFCOBxCNpV@3A&C[KU:`¨¯:�p#M*p#A#BDvb@3MwKL@bR

��� & Æ�7�ÆEÇ
��� � & Æ�7 7�}
� # & Æ�7 ¦ 7 � } Ç&�

�*p#M�KF@3A�KL@g:�¨¡G�d3dk:�<>P#_DBeKLT#<>@3AQC¡G`C*T�G3v&BDA#?�<j@�G�KLp#MN@�H>COT#@�KF@2A&pV<�Z�@3M[K�BeK*KFpVZ�KFC[G`AQCNBeG�_]~�G`_DCNT#:=p#?�T�BDC
BeK�KL:�<>@3�YTrG`C�CO@3<>P�@3MN@/HgZ&E2CNT#@*MN@�G�_xBD{�G`COBx:�AXCOT�G`C��¡@�H&:=A � C�p#ArH&@3MwKLCwG�A�H>G`AQEX:`¨�CNT#@|< 8 SUT#@;ZrG`MNEb:=A
H&@3ArKFBxCLE2BeK�<�E#KLCN@3MOBx:=p�K�HQp#@;CO:fCNT#@�G�KLE&<><j@3CNMOE�Z�@3CL�U@3@3AXZrG`MNEb:=A�K�G`A�H�G`AQCNBDZ�G`MOEb:�A�K � G=K¯¨ G�M¡G�KUHVG`MNa
<mG�CNCN@|MY?�:b@�Kk~�:�¨¡d�:�pVMwKF@¤~��¡@	TrG/vb@2A#@3vb@3M H&@3CO@�d�CN@/H BDC*H&BxMO@�d�CO_xEjG`A�HJ:=A#_xEmT�G3vb@fP#MN:=<>BeKLBxA#?XBuH&@�G=KYG�K
CN:��YT�G�C;BDCY<>Bx?=T&C¡Z�@ 8 �U:�COT�:�¨�CNTV@�KF@fBeKOKFp#@/K��YBD_x_.Z�@±H&BeKOd�p�KNKL@�H�BDAmCNT#@fA#@
�QCY_x@/d�CNp#MO@ 8 SUT#@2Z#Bx?=?�@�KLC
<�E#KLCN@3MOE>BeK;COT#@�v�G=d�p#p#< @3A#@3MO?�E � �U@XA#:�� COp#MNA�CO:�G`A�@
�&PV_x:�M[G`COBx:�A�:�¨Y�YTQEJBDC�BeK�<�E#KLCN@3MOBx:�prKYG`A�H
�YT�G�C;aQBxA�HVKU:`¨¯<>@�dwT�G`A#BuKF<mK�<>BD?�TQC�Z�@2MN@�KLP�:�A�KLBxZ#_D@ ¨�:=MYBxC[KUv�G�_xp#@ 8

7�z



�PO�� j lPX � Sxd UVS�v S�WxZ9{q_Iv ��S*YPdf\r_�YI\�� e Sxo v X U���d��
I]Amd�_uG�KNKLBed3G�_.?=@3A#@3M[G`_�MN@|_eG`COBxvQBxCLEgCOT#@2d�:bKL<>:�_D:�?=Bed3G�_.dk:�A�KLCwG`AQCP��BeKYGXdk:�<>P#_D@3CN@|_xE	¨�MO@3@�P�G�MwG�<>@3CN@|M 8 I]C
T�G=KgH&BD<>@3A�KLBx:�ArK�:�¨K� _D@3A#?=CNT � 2 8X�4�YT#BD_x@XCNTV@�@3AV@3MN?=E�H&@3ArKFBxCLE 
�#-T�G=K	p#AVBxCwK � @3A#@3MO?�ExÈ3vb:�_Dp#<>@ � �[~�G`A�H
T#@3Ard�@mH&@�ªrA#@�KgG�KOd3G`_D@b~��YT#BD_x@�?�@3A#@|MwG`_¡MN@3_uG`COBxvQBxCLE�BeKf:�CNTV@3MN�YBuKF@mKOd3G`_D@�Â4¨�MO@3@ 8 I]A�HQ@3@�H.~�¨�MN:�< P#p#MN@|_xE
d�_uG�KNKLBed3G�_�d�:=A�KFBuH&@3MwG�CNBD:�A�Kk~q�¡@*d3G`A � C�@3vb@3A±KNG3EX�YT#@3COT#@3M¡GfKFP�@�d�B§ª�dUv=G`_xpV@Y:`¨[� BuK �O_eG�MN?�@ � :=M �wKF< G`_x_ � �
BxCYBuKYKFBD<>P#_xE�G�d�:=A�KFC[G`AQCY:`¨�A�G�CNp#MO@f�U@2KFT#:=p#_eHm?�:�:�p#C�G`ArH�HQ@3CN@3MO<>BxAV@;COT#MN:=p#?�T�@
�&P�@3MOBx<>@|A&C 8

SUT#@mBxAQCNMO:QH&p�d�COBx:�A^:`¨ oqp�G�A&COp#< <>@�dwT�G`A#Bud3Kfd­TrG`A#?=@�KgCNT#BuKgKLCN:�MOE%KF:=<>@3�YT�G�C 8 l#:�MX:=A#@>CNTVBxA#?V~
Å�_eG�A�d­a � K�d�:�A�KLCwG�A&C2G`_D_x:��*K;p�K�CO:JHQ@�ª�A#@XCOT#@XMN@�HQp�d�@�HKÅ�_eG�A�dwaJ<mG=KNK"+���� ÉNÆ<4 =DÄ*@3 X~�G�K��U@|_x_¯G�K
CNTV@	MO@�H&p�dk@�H¾Å²_uG`A�dwa�_x@3A#?=CNT

�	� & � s�/10 � 4]6 8 � É¬Æ 2 � 8 d�<07 � }=z �
9;@3Ard�@b~&COT#@3MO@�BeKYGXA�G`COp#MwG�_�@��&P�@�d�C[G`COBx:�A�¨�:�M*CNT#@2KNd|G`_x@f:�¨�COT#@2d�:bKL<>:�_D:�?�Bud3G`_�d�:�ArKFCwG�A&C|~�ArG`<>@3_DE

� � � � � 
 
 � � � 2 8� � � }=} �
:�M|~#P#T#M[G�KF@/HJG�K*G`A�@3A#@3MO?�EjH&@3A�KLBxCLEb~


 � � � � 
 
 �� � � � + "� � �®É¬Æ 4>= Ä*@3 2� " ��É¬Æ 4 478 @3MO?  d�< � 7 � }b¦ �
\-@ d3G`A2P�G`MOCNBuG`_x_DE �Np�KLCNB ¨�E�CNT#BuK¥?=p#@�KNK�ZQE�CNT#BDA#aQBxA#?�G`Z�:�pVC�oqprG`AQCNp#<1³rp�d�CNprG`CNBD:�A�K�BxAfCNT#@¡v=G�d�p#pV< 8

�YC�G�_x_�@3AV@3MN?=Bx@�KYP#MN:=Z�@�HJZ&E�@
�QP�@|MNBx<j@3A&C¡CN:mHVG`CN@¤~.CNT#@X�¡:�MO_eHJBeK*G�d|d�p#MwG�CN@3_DE�H&@/KNd�MOBxZ�@�HJG=KfG>KF@3C�:`¨
obp�G`AQCNp#< ª�@3_eHVK�� G`C�T#Bx?=T#@3MX@3A#@|MN?�BD@�KgBxCX< G/E�Z�@�d�:=<>@�KFCNMOBxA#?¤K :=M>KL:�<>@|CNT#BDA#?�@3_eKL@�� 8 I4¨��U@�CwG`ab@
CNTV@gl#:=p#MNBD@3MUCOMwG`ArK´¨�:�MO<¢:`¨²G	¨�MN@3@2obp�G`AQCNp#< ª�@3_uH.~&@/G�dwT�<j:QH&@�:`¨�ª �Q@�H>�YG3vb@3_D@3A#?�COT>Z�@3T�G3vb@�K�_xBxab@ G
KFBD<>P#_D@�T�G`MO<>:�AVBed;:¤KNd�BD_x_eG�CN:=M 8 � �wl#MO@3@ �X<>@�G`ArKp�NA#:=A#BxAQCN@3M[G�d�COBxA#? � � ¨�:�M*:�p#M*P#p#MOP�:bKF@/K;CNT#BuK�BuKYG vb@|MNE
?�:b:QH%G�P#P#MN: �QBx<mG�CNBD:�A 8 ����K��U@XaQA#:�� ¨�MN:=<«@3_D@3<>@3AQCwG�MNEmobp�G�A&COp#<«<>@/d­T�G�A#Bed|K�~#CNTV@X?�MN:=p#A�HÁÂ´KFC[G`CO@
:�M2{3@3MO:EÂ P�:=BxAQCf@3A#@3MO?�E�:`¨�G�A T�G�MN<>:=A#Bedg:¤KNd�BD_x_eG�CN:=M	�YBDCNT�P�:�CN@|A&COBeG`_�
���/�� & 48
� 8
/ 8	BeK2& !$& 48 #% � 8SUTQp�K�~�@�G=d­T�<>:QHQ@X:`¨*G�oqprG`AQCNp#<¢ª�@3_eH�dk:�AQCNMNBDZ#p#CO@�K;CN:�CNT#@Xv=G=d�p#p#< @3AV@3MN?=Eb~�G`ArH�COT#@�AV@3CfMN@�KLp#_xC
KFTV:�p#_uH�Z�@�G�A�BxAQCN@|?�MwG�_U:�vb@3M�G�_x_Y:`¨ CNT#@m<>:QH&@/K 8 À;A&¨�:�MOCNp#ArG`CN@|_xE COT#BeKgBDA&CO@3?�M[G`_*H&BDvb@3MN?=@�K�~�KL:-COT#@
v=G�d�pVp#<¢@3A#@3MO?�E�G`P#P�@�G�MwK;CO:�Z�@2BxA&ª�AVBxCN@ 8 9;:��U@3vb@|M3~&COT#@gBDA&ª�A#BDCLE>G�MNBeKL@�KU¨�MN:�<¢COT#@Xd�:=A&COMNBDZ#p#CNBD:�A�:`¨
<>:QH&@/K��YBDCNTJvb@|MNE�KF<mG�_x_��YG3vb@3_x@|A#?�COT�K � P�@3MNT�G�P�K;BDC;� G�K�G�<jBeKFC[G`ab@fCN:jBxA�d�_Dp�H&@2KFprd­T�<>:QH&@�Kk~.KLBxA�d�@
�U@�HQ:�A � C�MN@�G�_x_DE>a&AV:`� �YT�G�Cf<>Bx?=T&CYT�G�P#P�@3A^G`CfKLp�d­T�KOd3G`_D@�K 8 S�:�G�d3dk:�p#AQC;¨�:�M�:�p#M�BD?�A#:=MwG�A�d�@b~.�¡@
d�:=p#_eH�BxAQCNMO:QH&p�d�@�Gmd�p#CO: �%@|A#@3MN?=Eb~�G`Z�:�vb@X�YT#BedwT�Bx?=A#:�MO@>G�A&E�P�:=CN@3AQCNBuG`_�d�:=A&COMNBDZ#p#CNBD:�A�Kk~�G`A�H�T#:�P�@
CNTrG`C�G�<>:�MO@fd�:=<>P#_x@|CN@�COT#@3:�MOEm�YBx_x_�@3vb@3AQCNp�G�_x_DE�P#MO:�v&BuH&@2G P#TQEVKFBed|G`_��Np�KLCNB ª�d3G`COBx:�Am¨�:�M�H&:�BDA#?mKL: 8 I4¨
CNTVBeKYd�p#CO: ��BuKYG`C*CNT#@UÅ�_eG�A�d­ajKNd|G`_x@¤~&�U@fMO@�d�:�vb@3MUCOT#@f@�KFCOBx<mG�CN@2� }b¦ � 8

SUT#@�KLCNM[G`CN@|?�E�:�¨2H&@�dk:�<>P�:bKLBxA#?^G�¨�MO@3@>ª�@3_eH%BxAQCN:�BxA�HQBxvQBeH&p�G�_Y<>:QH&@�KXG�A�H�G�KOKFBD?�A#BDA#?%G-{3@|MN:EÂ
P�:�BDA&CY@3AV@3MN?=E>CN:�@�G�dwTm:�A#@2MN@�G�_x_DE�:=A#_xE>< G`ab@�K¡KF@3A�KL@fBxA�G±³�G`C�KFP�G=d�@3CNBD<>@*Z�G�dwa&?=MN:=p#A�H 8 I]AJdkp#MNvb@�H
KFPrG�d�@3COBx<>@*�U@2d3G�A�KLCNBx_D_��OMN@3A#:=MN<mG�_xBD{3@ ��CNT#@fv=G�dkp#p#<¢@3A#@3MO?�Eb~QMN@3_uG`COBxA#?XCOT#@2d�_eG=KNKFBud3G`_�PrG`MwG�<>@3CO@3MUCO:
CNTV@Jobp�G�A&COp#< v=G`_Dp#@JZQE%G`A BxA&ªrA#BxCO@md�:�ArKFCwG�A&C 8 �Y¨�CN@3MXMO@3A#:�MO<mG`_DBx{�G�CNBD:�A�~�COT#@mv�G=d�p#p#< @3A#@3MO?�E BuK
d�:=<>P#_x@|CN@3_DEgG�MNZ#BDCNM[G`MNE¤~ �Np�KLCYG�KUBDCU� G�KUBxA�CNTV@�:�MOBx?�BDA�G`_�d�_eG=KNKLBed3G�_.CNTV@3:�MOE 8 �Up#C¡�YT#@3A>�¡@�p�KL@�?�@3AV@3MwG�_
MN@|_eG`COBxvQBxCLEX�U@ G`MN@2MN@�G�_x_DEXp�KFBDA#?>G�Am@ ��@�d�CNBDvb@;ª�@3_uH�CNTV@3:�MOE>CN:�H&@/KNd�MOBxZ�@2GXd�@3MNC[G`BDA�_DBx<>BDC�:`¨²obp�G`AQCNp#<
?�M[G3v&BDCFE 8 I]A-COT#@>dk:�AQCN@
�QC�:`¨ @ ��@�d�COBxvb@	ªr@3_eHJCOT#@3:�MOEb~�B ¨�G PrG`MwG�<>@3CO@3M�T�G=KgH&BD<>@3A�KLBx:�ArKp� <mG�KOK ��� ~¥�¡@
@
�QP�@�d�C�CNT#@ d�:�MOMN@�KLP�:=A�H&BDA#?�< G�KNK�P�G�MwG�<>@3CN@|M�CO:XZ�@fH&MNBDvb@3A�p#PmCN:gCOT#@fKOd3G`_D@fG`C¡�YT#BedwT>CNTV@�@ ��@�d�COBxvb@
H&@�KOd�MNBDP#CNBD:�A�Z#MO@�G`aVKfH&:��YA 8 9;@3A�dk@b~.B ¨¡�¡@�Z�@3_DBx@3vb@±d�_eG=KNKFBud3G`_¯?�@3A#@|MwG`_¯MN@3_uG`CNBDv&BDCLE�pVP-CO:�COT#@QÅ²_uG`A�dwa
KNd|G`_x@¤~&�U@f�¡:�p#_uH @��&P�@�d�CYCOT#@fv=G�d�p#pV< @3A#@3MO?�E>CO:XZ�@g?�BDvb@3A>ZQE>:�pVM;:=MNBx?=BxA�G�_�?�p#@/KNKf� }q¦ � 8

7�}



9;:��U@3vb@|M3~��¡@�d�_eG�Bx< CN:�T�G3vb@m<>@�G=KFp#MO@�H�COT#@mv=G�d�p#pV< @3A#@3MO?�E�� z�s � 8 SUT#@m:�Z�KL@3MNvb@�H�v�G�_xp#@mBuK
KF:=<>@3�YT�G�C*H&BeKOd�MN@|P�G`AQCY�YBxCOT�:=p#MYCNTV@3:�MO@3CNBud3G`_�@�KLCNBD<mG`CO@bR


 � 	 � 
 �� � � ��ÉNÆ 25478 ! 
 � � � � 
 
 �� � � 7 � }=s �

SUT#BuK	BeK�COT#@�¨ G`<j:�p�KWÉ 7 ÆºÂ :�M[H&@3MwKGÂ]:�¨ Â]< G`?�AVBxCNprH&@�H&BeKOd�MN@3PrG`A�d�E�COT�G`C2<mG`ab@/K;CNT#@jd�:¤KF<>:=_x:�?=Bed3G�_¡d�:�A?Â
KFC[G`AQCUP#MO:�Z#_D@3<�KFprd­TmGf?�_uG`MNBDA#?g@|<�Z�G�MNM[G�KNKL<>@3AQC 8 �Y¨¥d�:�p#M[KF@b~QBxC�BeK¡G	_DBxCNCO_x@Yp#AQ¨ G`BxM�CO:g@3<>PVT�G�KLBx{3@YCOT#@
¨ G�dkCN:�M¡:`¨vÉNÆ 478 ! ~&�YTVBedwT�H&@3P�@3A�H#K�:�A>COT#@Y¨ G�d�C�CNTrG`CU@|A#@3MN?=E�H&@3A�KLBxCLEXT�G=K�p#A#BDCwK�:`¨t� @3A#@3MO?�E � " 8 \�@�d3G�A
@
�QP#MN@/KNKUCNTV@	v=G=d�p#p#< @|A#@3MN?=E>BxAmCO@3MN<mK�:`¨²G < G�KNKYKOd3G`_D@b~


�� � �I& + "� � � � � } �q�

KF:�:�pVM;:=Z�KF@3MOv=G`CNBD:�A�G�_�MO@�KFpV_xCUBuK
+ � 	 � 
 �� � � � É¬Æ 2 � @3  7 � ¦ Æq�

SUT#@2H&BuKNd�MO@3P�G`Ard�E>BeKUCOT&prK
+ � 	 � 
 �� � � ��É¬Æ 2 � ! + � � � � 
 
 �� � � 7 � ¦ É`�

\�@�KFT#:=p#_eH�CNT#BDA#a�:`¨2COT#@ dk:bKF<j:�_x:=?�Bud3G`_�d�:�ArKFCwG�A&CmP#MO:�Z#_D@3< G=KJG%H&BuKNd�MO@3P�G`Ard�E%:`¨ t Æ�:=MwH&@3M[K>:`¨
<mG�?�A#BDCNp�H&@�BxAm@3A#@3MO?�EmKOd3G`_D@ 8

I]A�G�H#H&BDCNBD:�A�CN:mCNT#@g¨ G=d�CfCNT�G�CfBxC�BuK;vb@3MNE KF<mG�_x_¯d�:�<jP�G`MO@�H�CO:�BDCwK;ArG`CNpVMwG`_�v=G`_Dp#@b~�CNTV@Xv�G=d�p#p#<
@3A#@|MN?�EjP#MN@�KL@3AQCwK*G`A�G=H#H&BDCNBx:=A�G`_�PVp#{3{3_D@bR�CNT#@±d�:�BDA�d�BuH&@3A�d�@*Z�@3CL�U@3@|A�COT#@g:=Z�KF@|MNvb@�H>v=G�d�pVp#< @3A#@|MN?�E
G`ArH COT#@�d�p#MOMN@3AQC�< G`CNCO@3MjH&@3A�KLBxCLE 8 �*p#M>Z�@�KLC²Â�ª�Cmp#A#Bxvb@|MwKF@^� } Ç&�g¨�@�G�CNp#MO@�K>v=G�d�p#pV< G`ArH�<mG`COCN@3M
H&@3ArKFBxCOBx@�KY:`¨ CNT#@±KNG�<>@g:=MwH&@3Mf:�¨U< G`?�AVBxCNprH&@b~�Z#p#C�COT#@XMwG�CNBx:j:`¨YCOT#@�KL@Xobp�G`AQCNBDCNBx@/K;dwT�G`AV?�@�K�MwG�P#BeHQ_xE
G�KYCNTV@	pVA#Bxvb@3M[KF@�@��&P�G�A�H#KkR

� #
��� & 
�#
 � �@� � 7 � ¦/7 �

��K¡GXd�:�A�KL@�obp#@3A�d�@¤~&G�CY@�G`MO_xE�CNBD<>@�K�CNT#@�v�G=d�p#p#<�@3A#@|MN?�E��YG=KUA#@3?=_xBx?=BxZ#_D@;BDA�d�:�<>PrG`MNBuKF:=A>CN:2<mG`COCN@3M
G`ArH�MwG=H&BeG�CNBD:�A�~��YT#Bx_D@2G`C*_eG`CO@fCNBx<j@�K�<mG�CNCO@3MYG�A�H�M[G�H&BuG`CNBD:�A G`MN@2A#@3?=_xBx?=BxZ#_D@ 8 SUT#@3MO@fBeKU:�AV_xE�G ZVMNBx@k¨
@3P�:QdwT-:�¨UCOT#@Xp#A#BDvb@3MwKL@
� KYT#BuKFCN:=MNE H&p#MNBDA#?m�YT#BedwTJBDC��U:=p#_eHJZ�@XP�:bKOKFBDZ#_x@�CN:m�YBxCOA#@�KOK;CNT#@XCOMwG�A�KFBDCNBx:=A
¨�MN:=<¢H&:=<>BxA�G�CNBD:�AmZ&E�:�AV@gCLE&P�@�:�¨¡d�:=<>P�:�A#@3AQCUCO:>G�A#:�COT#@3M 8

S¥:�HVG`CN@¤~�CNT#@3MO@>G�MN@mA#:=CXG`AQE�@�KFP�@�d�BuG`_D_xE�P#MO:�<>BuKFBxAV?JG�P#P#MO:bG�dwT#@�KgCO:�d3G`_ud�p#_uG`CNBDA#?mCNT#@jv�G=d�p#p#<
@3A#@|MN?�EjG`ArH�?�@3COCNBDA#?gCOT#@�MNBD?�TQC¡G`A�KL�U@3M � BxC�BeK�A#@3vb@3MOCNT#@3_D@�KNK�BxA�KLCNMNprd�CNBDvb@YCN:�d�:=A�KFBuH&@3M�CNT#@�@
�#G�<>P#_D@Y:`¨
KFpVP�@|MwKFEQ<><>@|CNMNE¤~��YT#Bud­T�MO@3_eG�CN@�K�CO:JCNTV@>d�:¤KF<>:=_x:=?�Bed|G`_�d�:=A�KFC[G`AQCfP#MN:=Z#_x@3< BDA G�A BxAQCN@|MN@�KLCNBxAV?>�YG3E 8
¿bp#P�@3M[KFEQ<><>@3COMNE�P�:¤KFBxC[KUCNT�G�C�¨�:=M�@/G�dwT ¨�@3MO<>Bx:=A#Bed¡H&@3?=MN@3@*:`¨�¨�MO@3@�H&:=< CNT#@3MO@;BuK�G	<mG�CwdwT#BxA#?�Z�:¤KF:=A#Bed
H&@3?=MN@3@f:�¨�¨�MN@3@/H&:�<�~VG`A�Hmv&Bud�@�Â vb@3MwKOG 8 �UE �O<mG`C[d­TVBxA#? �g�U@g<j@�G`A�~b¨�:�M*@
�VG`<>P#_D@b~bCNT�G�C;COT#@XKLP#BxA�ÂuÉ0È 7
@3_D@�d�CNMO:�A><�p�KLCUZ�@2G�d3d�:=<>P�G�A#Bx@�HXZQEmGXKFP#BDA?Â�Æ �[KF@3_D@�d�CNMO:�A �g�YBDCNT>COT#@2KNG�<>@�<mG=KNKUG�A�HJdwT�G�MN?�@ 8 SUT#@
?�:b:QH>A#@|�*K�BeK�COT�G`C|~&�YT#BD_x@*Z�:¤KF:=A#Bed�ªr@3_eH#K�d�:=A&COMNBDZ#p#CN@�G	P�:¤KFBxCOBxvb@Yv=G�dkp#p#<�@3A#@3MO?�Eb~�¨�:�M�¨�@3MO<>Bx:=A�K�COT#@
d�:=A&COMNBxZVp#CNBD:�A�BeK�A#@3?¤G`CNBDvb@ 8 9*@3A�d�@b~=B ¨�HQ@3?�MO@3@�K�:�¨.¨�MO@3@�H&:=< @
�#G=d�CN_DEX<mG`C[d­T�~`COT#@�A#@3C�v=G�dkp#p#< @3A#@|MN?�E
KFpV<mK�CO:�{3@|MN: 8 ¿bp#P�@3M[KFEQ<><>@3COMNEgBuKUCNTQp�KYG`A�@
�VG`<>P#_D@Y:`¨¡GgCOT#@3:=MNEb~Q:�CNTV@3M;COT�G`Am?=MwG3v&BDCLEb~&�YT#@|MN@�COT#@
G`ZrKF:�_Dp#CN@2{3@3MO:EÂ P�:=BxAQC�:`¨²@3A#@3MO?�E>BuK;G�<j@�G`A#BDA#?`¨�pV_�d�:=A�d�@3P#C 8 �]SUTVBeK*d3G`A�Z�@XCOMwG=d�@�H>CN:>COT#@	¨ G=d�C*CNT�G�C
KFpVP�@|MwKFEQ<><>@|CNMNE2BeKYG�KFP�G=d�@3COBx<>@�KFEQ<><>@3COMNEb~=MN@3_uG`CNBDA#?gPrG`MNCOBed�_D@�KU:`¨²H&B��.@|MN@3AQC*KFP#BDA�K 8 �

\-@2H&:jA#:�C|~#T#:��U@3vb@3M|~&_DBxvb@�BDAJG�KFpVP�@|MwKFEQ<><>@|CNMNBudYKFC[G`CN@ � COT#@3MN@fBuKUA#:>KL@3_x@/d�CNMO:�Am�YBxCOTJCNTV@gKOG`<>@
<mG=KNK�G`ArHgdwT�G`MO?�@¡G�K�G`A2@3_x@�dkCNMN:=A�~3:�M��U@��¡:�p#_uH TrG/vb@�A#:=CNBud�@�H�BxC�_D:�A#?*G�?�: 8 I4¨rKFp#P�@3M[KFEQ<><>@3COMNEY@
�QBeKLCwK

7q¦



BxA�A�G`COp#MN@¤~�BDC;<�p�KFCYZ�@2Z#MN:=ab@3A�G�CfKF:=<>@2KNd3G�_x@$+ 
	� 
�� 8 I]A�GXCNT#@3:=MNEm�YBxCOT�Z#MN:=ab@3A�KFp#P�@3M[KFEQ<><>@3COMNEb~
CNTV@	v=G=d�p#p#< @|A#@3MN?=E>BeKUAV:�C*@
�&P�@�dkCN@�H�CO:�v=G�A#BeKLT�~#Z#p#CYCO:�Z�@f:`¨�:=MwH&@|M

+ � � ���T+ 
�� 
���� ��CNT#@|:�MNE�� � ¦/t �

�YBxCOT4
�� � �
& + "� � � 8 \�T�G�CUKLT#:�pV_eH + 
	� 
��UZ�@��J�*A#@YAVBed�@U¨�@�G�CNp#MO@Y:`¨¥KFp#P�@3M[KFEQ<><>@3COMNE*BeK�COT�G`C�BxC¯T#@3_xPrK
p�K�p#A�HQ@3MwKLCwG`ArH�CNT#@YTVBx@3M[G`MwdwTQE	PVMN:�ZV_x@3<T�X�YTQEgCNTV@�KOd3G`_D@Y:`¨�@|_x@�d�COMN:��U@/G`a2KFEQ<><>@3COMNE*Z#MN@/G`aQBxA#?fBeK¯KF:
<�p�d­T KF<mG�_x_x@|MYCNT�G�A�CNT#@±KNd3G�_x@�K;:�¨ oqp�G�A&COp#<¢?�M[G/vQBxCLEm:�M�?�MwG�A�HJp#A#B§ª�d3G�CNBx:=A 8 l#:=MfKFp#P�@3M[KFEQ<><>@3COMNE
CN:�Z�@�MO@3_x@3v=G�A&CfCN:mCOT#@>T#BD@3MwG�MwdwT&EmP#MO:�Z#_D@3<�~��U@XA#@|@�H�COT#@mKLp#P�@3MwKLE&<><j@3CNMOEÁÂ Z#MN@/G`aQB AV?>KOd3G`_D@�CO:JZ�@�Np�KLC*G`Z�:�vb@gCNTV@	@|_x@�d�COMN:��U@/G`a�KNd|G`_x@¤~&:�M

+ 
	� 
��]� ÉNÆ � Ä*@3  7 � ¦ Ç&�
I]A-¨ G�dkC3~�CNTVBeK	BuK	vb@3MOE dk_x:bKL@�CO:�CNT#@j@
�&P�@3MOBx<>@|A&C[G`_�Z�:�pVA�H.~¡G`A�H CNTV@3MN@>BuK	?=:b:QH�MN@/G�KF:=A%CN:�Z�@3_xBD@3vb@
CNTrG`CmKLp#P�@3MwKLE&<><j@3CNMOE-�YBD_x_YZ�@�H&BeKOd�:�vb@3MN@/H�KL:b:�A G`Cjl#@3MN<>BD_eG�Z�:=M�y¡n�W*£g~�B ¨fBDC�BuK>d�:�AVA#@�d�CO@�H�CO:
@3_D@�d�CNMO:��U@�G�aXP#T&EVKFBud3K 8

À;A&¨�:=MNCNpVA�G`CO@3_xEb~Q�U@2G`MO@f_x@�¨�CY�YBDCNT�G�KLBx{�G�Z#_x@ H&BeKOd�MN@3PrG`A�d�E�Z�@3CL�U@3@|A�COT#@3:=MNEmG�A�H�:=Z�KF@3MOv=G`CNBD:�A�R
+ � 	 � 
 �� � � ��É¬Æ 254 � + 
�� 
�� 7 �4@
�QP�@3MNBD<>@3AQC�� � ¦/z �

y�:�<jP�G`MO@�H�CN: � ¦ É`�[~;�U@JªrA�H�CNT�G�C�KFp#P�@3M[KFEQ<><>@3COMNE T�G=K�~*BxA KF:=<>@�KL@3A�KL@b~�KL:�_xvb@/H�CNTV@-P#MO:�Z#_D@3<
T�G�_ ¨��YG3E���:�A G _D:�?bG�MNBDCNT#<>Bud�KNd|G`_x@=� 8 SUT#BeKUBuK�@3Ard�:�p#M[G`?=BxA#?V~.G=K�BDC*G`C*_x@�G=KFC*MN@3P#MO@�KF@|A&C[KUG�KFCN@|PJBxAmCOT#@
MNBD?�TQC�HQBxMN@/d�CNBD:�A 8 À;A&¨�:=MNCOp#A�G`CO@3_xE¤~�BDC;BuK�p#_DCNBD<mG`CO@3_xEjH&BeKOd�:�pVMwG`?=BxA#?V~�KFBDA�d�@j� ¦ É��Y�YG=K�KFBD<>P#_DEmG�?�pV@�KNKk~
�YT#BD_x@m� ¦/z ��BeKfG�d�COp�G`_D_xE G MO@3_xBuG`Z#_D@XMN@�KLp#_xC�BxA�CNT#BuK	dk:�AQCN@
�QC � KFpVP�@|MwKFEQ<><>@|CNMNEjMN@3A�HQ@3MwK;COT#@�v�G=d�p#p#<
@3A#@|MN?�E*ª�A#BxCO@YG�A�Hgd3G�_ed�pV_eG`ZV_x@b~3Z#pVC�COT#@YG�A�KF�¡@3M�BuK�KLCNBD_x_�¨ G`M¯G3�YG3E;¨�MO:�< �YT�G`C¯�U@�A#@3@�H 8 �²¿¤p#Z#CN_D@3CNBD@�K�BDA
KFpVP�@|MN?�M[G3v&BDCFE±G`A�HXKLCNMOBxA#?fCNTV@3:�MOEXG`_D_x:�� p�K�CO:fG�H#H�G�A#@3?¤G`CNBDvb@Yd�:=A&COMNBDZ#p#CNBD:�AXCO:�CNT#@Yv=G=d�p#p#< @3A#@3MO?�Eb~
�YBxCOTJ�YT#Bud­T��U@±d�:�p#_uHJd�:=A�d�@3BDv=G`Z#_DE>CNp#AV@gCNTV@�G`A�KL�U@3M*CN:>{|@3MN:�:�MfKL:�<>@f:=CNT#@3M�KF< G`_x_�AQp#<�Z�@3M � Z#pVC
CNTV@3MN@fBeKUAV:XMN@�G=KF:�Am¨�:�M*CNT#BuKUCNp#AVBxA#?�CN:�G=d�CNp�G�_x_DE>T�G`PVP�@|A 8 �

�Up#CYP�@3MNTrG`P�K;COT#@3MO@�BeK*KF:=<>@3CNTVBxA#?±H&@3@3P�G`Z�:=p#CfKFpVP�@|MwKFEQ<><>@|CNMNE2�YT#BedwTm�U@2H&:=A � C*p#A�H&@|MwKFC[G`A�H�~
G`ArH�:�p#M¡@�KFCOBx<mG�CN@P+ � � � �T+ 
�� 
�� BuK�KLBx<>PV_xEfBxA�dk:�MNMO@�d�C 8 \�T�G�CUB ¨�BxA�KLCN@�G=H COT#@�d�:�MOMN@�d�C�¨�:=MN<�p#_eG;�¡@3MN@

+ � � � � ' + 
	� 
��+ � ) + 
	� 
�� � � ¦/} �

I]A�:�COT#@3Mf�U:=MwH#Kk~��U@�G�MN@�?�p#@/KNKFBDA#?mCNT�G�CfCNT#@jKFp#P�@3M[KFEQ<><>@3COMNE�Â]ZVMN@�G�a&B§A#?�KOd3G`_D@�BuK�G�d�COp�G`_D_xE�CNT#@�?�@�Â
:�<j@3CNMOBedg<>@�G�A :`¨�CNTV@>v=G�d�p#pV< KNd3G�_x@mG�A�H CNT#@�Å²_uG`A�dwa^KNd3G�_x@ 8 �U@�d3G�p�KF@B+ � BuK	ª#¨�CN@|@3A :�M[H&@3M[Kg:`¨
<mG�?�A#BDCNp�H&@*_eG�MN?=@3MUCOT�G`A�+ 
�� 
�� ~&G�A�H,+ 
	� 
�� BuK²ª#¨�CO@3@3A�:�M[H&@3MwKU:�¨�<mG`?=A#BxCOp�H&@*_eG�MN?�@|MUCNTrG`A�+ � � � ~QCNT#BuK
?�pV@�KNK�?�Bxvb@/K�p�K�CNT#@�d�:�MOMN@�dkCUG�A�KF�¡@3M���À*A&¨�:�MOCNp#A�G�CN@3_DE�COT#BeK�BuKUKFBD<>P#_DEg:�PVCNBx<jBeKFCOBed�A&p#<j@3MN:=_x:�?=E � COT#@3MN@
BeK�A#:�CNTV@3:�MOEgCNTrG`C�G=d�CNp�G�_x_DE	EQBx@|_eH#K�CNT#BuK�G`ArKF�U@|MY�]G�_xCNTV:�p#?=TXCNT#@3MO@*G`MO@*KFP�@�d�p#_uG`COBx:�ArK�BxA2CNT#BuK�H&BxMO@�d�COBx:�A
� ¦/z � � 8 ¿¤CNBx_D_]~�COT#@*KFBD<>P#_DBed�BDCFE*�YBxCOT��YTVBedwTX�U@*d3G�A��YMOBxCN@�H&:��YA�CNT#@U¨�:=MN<�p#_eG�G�_x_D:`�*K�p�K�CO:gHQMN@�G�< CNT�G�C
G`A�Bx<>PVMN:�vb@�Hgp#A�HQ@3MwKLCwG`ArH&BxA#?�:`¨�KFp#P�@3M[KFEQ<><>@3COMNEg<jBx?�TQCU@|vb@3A&COp�G`_D_xEXEQBx@3_uH�CNTV@gdk:�MNMO@�d�C¡MN@�KLp#_xC 8

��K�G�A�G`_xCO@3MNArG`CNBDvb@gCO:mKF@�G�MwdwT#BxAV?�¨�:�MfKL:�<>@f¨�:�MO<�p#_uGgCNT�G�Cf?�Bxvb@/K�COT#@Xv=G�d�p#pV< @|A#@3MN?=EJBDA�CN@3MO<mK
:`¨�:�COT#@3M2<>@�G�KLp#MwG�Z#_x@�P�G�MwG`<j@3CN@3M[K�~�BxCg< G/E�Z�@>COT�G`CXCOT#@>v=G�dkp#p#< @3A#@3MO?�E�BeK	AV:�C�G ¨�pVA�H#G`<j@3A&C[G`_
obp�G`AQCNBDCFE¤~.Z#p#C±KFBx<jP#_xEm:�pVM	¨�@�G�CNp#MO@�:�¨*:�p#M2_x:Qd3G�_�@|A&vQBxMO:�A#<>@|A&C 8 \-@jH&:=A � CfCNpVMNA CO: ¨�pVA�H#G`<j@3A&C[G`_

7�s



CNTV@3:�MOE-¨�:�M�G�A�@��&P#_uG`A�G�CNBD:�A%:`¨�CNT#@�G3vb@3M[G`?�@jCN@3<>P�@3M[G`COp#MN@>:�¨�COT#@�n�G`MNCOT � KXG�CN<>:¤KFP#TV@3MN@b~�AV:�M�G`MO@
�U@2KLp#MNP#MOBeKL@�H�COT�G`C*CNT#BuK�CO@3<>P�@3M[G`CNpVMN@�BuKUA#:�COBed�@�G�Z#_xEj_eG`MO?�@3M*CNTrG`AJBDAJ<>:¤KFCYP#_uG�d�@/KUBxAmCNT#@2p#A#BDvb@3MwKL@ �
P�@3MNTrG`P�K�CNT#@fdk:bKF<j:�_x:=?�Bud3G`_�dk:�A�KLCwG`AQCUBuK�:�A>COT#@fKNG�<>@U¨�:b:�COBxA#? 8 SUTVBeK�BeK�CNT#@*BeH&@/G	dk:�<><>:=A#_xEfaQA#:��YA
G�KYCNTV@��[G`AQCNT#MO:�P#Bud�P#MNBDA�d�BxPV_x@ 8 �

S¥:�<mG�ab@;COT#BeK�BeH&@�Gg�¡:�MOa.~Q�U@fA#@3@�H�CN:�Bx<mG�?�BxAV@;COT�G`CYCOT#@3MN@ G`MN@f<mG�A&EjH&B��.@|MN@3AQCUMO@3?�BD:�A�KU:�¨�COT#@
p#A#BDvb@3MwKL@;BDA��YTVBedwT�COT#@�v=G�d�pVp#< @|A#@3MN?=EXCwG�ab@�K�:�A�H&B ��@3MO@3AQC�v=G�_xp#@�K � COT#@3A��U@��¡:�p#_uH @
�QP�@�d�C¡CN:	ªrA�H
:�pVMwKF@|_xvb@�K�BxA GJMN@3?=Bx:�A^�YT#BedwT �YG=K	T#:¤KFP#BDCwG�Z#_x@mCN:�:�p#MX:��YA%@
�QBeKLCN@3A�dk@ 8 �;_xCOT#:�pV?�T <>:¤KFC2T&p#< G`A�K
H&:=A � C2CNT#BDA#a�:`¨*COT#@>v=G�d�pVp#< @|A#@3MN?=E�G�KgP#_uG3E&BDA#?�G`AQE-MO:�_x@�BxA^CNT#@3BDMf_xBxvb@/K�~�G�KLp#Z�KFC[G`AQCNBuG`_x_DE�_eG�MN?�@|M
v=G`_Dp#@YCNT�G�A��¡@;PVMN@�KL@3A&CO_xEf:�ZrKF@3MOvb@Y�U:�pV_eHg@3BDCNT#@3M¯T�G3vb@Y_x@�HgCO:gG�M[G`P#BuHgMN@�d�:=_x_uG`P�KL@Y:`¨�COT#@Yp#A#BDvb@3MwKL@f�4B§¨
 � � � �U@3MO@;AV@3?bG�CNBxvb@=��:�M G`AmBxArG`Z#BD_xBxCLEXCO:	¨�:�MO< ?bG�_eG �&BD@�K;��B ¨ 
 � � � �¡@3MN@�P�:¤KFBxCOBxvb@�� 8�i @|P�@|A�H&BxAV?g:�AmCOT#@
H&BuKFCNMOBxZ#pVCNBx:=AJ:�¨UP�:¤KNKFBDZ#_x@Xv=G�_xp#@�KY:`¨ 
 � � � ~�:�AV@�d3G`A�G�MN?�pV@XCNT�G�C�CNT#@2:�Z�KL@3MNvb@/H�v=G`_Dp#@gBuK;BxA�@
�#dk@3_x_D@3A&C
G`?=MN@3@|<>@3AQC��YBDCNTm�YT�G�C;�¡@gKLT#:�pV_eH�@��&P�@�d�C � ¦/} ~ ¦�¦ ~ ¦/s ~ ¦ �Q~ s Æ#~ s Éb~ s�7�� 8

SUT#@fBeH&@/G	:`¨¯@3AQv&BDMN:=A#<>@3AQCwG�_#KL@3_x@�dkCNBx:=A>:�AV_xE��U:�MOa#KUpVA�H&@3M d�@3MNC[G`BDAmKFP�@�d�BuG`_�d�BxM[d�p#<mKLCwG`Ard�@�K�~¤G`A�H
�U@ G`MN@�¨ G�MU¨�MN:�< p#A�H&@3M[KFC[G`A�H&BDA#?��YT#@3CNTV@3MUCOT#:bKL@Xd�:=A�H&BxCOBx:=A�KUT#:�_uH>BxA>:=p#MYp#A#BDvb@3MwKL@ 8 I]AmP�G`MOCNBud�p#_eG�M3~
�U@*A#@3@/HgCN:XKLT#:���CNT�G�C�CNT#@3MO@�d|G`A�Z�@�G	TQp#?=@;AQp#<�Z�@|M�:�¨�H&B��.@|MN@3AQC¡H&:�<mG�BxA�K��YBxCNTjKF_DBx?=T&CO_xEXHQB ��@3MN@|A&C
v=G`_Dp#@�K�:�¨�CNTV@Yv�G=d�p#p#< @|A#@3MN?=Eb~bG�A�H COT�G`C¯CNT#@�H&:�< G`BxArK�d3G�A�Z�@YZ#BD?f@3A#:�pV?�T�CNT�G�C�:=p#M�@3AQCNBxMO@U:=Z�KF@3MOvÁÂ
G`ZV_x@�p#AVBxvb@3M[KF@�BuKUG�KFBxAV?�_x@ H&:�<mG�BxA�~QG�A�H�COT�G`CYCOT#@�P�:bKOKFBxZV_x@fv=G`MNBuG`COBx:�Am:�¨�:=CNT#@3MYPVT&EVKFBud3G`_�oqp�G�A&COBxCOBx@�K
¨�MN:=<¢H&:=<mG`BDA�CO:�H&:�< G`BxAmBuKYd�:�A�KLBeKLCN@3AQCU�YBDCNTJ�YTrG`C*�U@�:=Z�KF@3MOvb@fBxAm:�p#M[K 8

W�@/d�@3AQC	�¡:�MOa-BDA%KFCOMNBxAV?�CNT#@3:=MNE�T�G�Kg_D@3AQCgKL:�<>@ KFp#P#P�:=MNCXCN:�COT#@>BuH&@�G�COT�G`CXCOT#@3MO@>G�MN@�G��YBuH&@
v=G`MOBx@3CLEJ:�¨YP�:bKOKFBDZ#_x@�v=G�d�p#pV< KFCwG�CN@�KfMwG�CNT#@3MfCOT�G`A^G>p#A#Beobp#@X:=A#@�� s=t ~ s Ç�~ s�z ~ s=} ~ sq¦ ~ s=s��]8 ¿bCOMNBxAV?
CNTV@3:�MOBeKFC[K�T�G3vb@UZ�@3@|AgBxAQvb@�KLCNBx?¤G`COBxA#?*A#:�vb@3_b�YG3EVK�CN: d�:�<>PrG�d�COB ¨�E�@
�QCNM[G;HQBx<>@3ArKFBx:=A�K�~�BxA2�YT#BedwTXdkMNp�d�BuG`_
MN:=_x@�KjG`MN@�PV_eG3Eb@�H�ZQE�ZVMwG`AV@�KmG`A�H�?¤G`p#?=@-ª�@3_uH#K 8 �UE CwG`aQBxAV?%H&B ��@3MO@3AQCmd�:�<�Z#BDA�G`COBx:�ArKg:`¨X@��&COMwGºÂ
H&BD<>@3A�KLBx:�ArG`_�?�@3:=<>@3COMNBx@/K�~�Z#M[G`A#@2d�:=A&ª�?=p#MwG�CNBx:=A�K�~�G�A�H�?¤G`p#?=@�Â�ª�@3_eH�³�pr�&@�Kk~&BDCYKF@|@3<mK�P#_eG�p�KFBDZ#_x@�CNT�G�C
G��YBeH&@*v=G`MOBx@3CLEg:�¨¯KFC[G`CN@/K²< G/E2Z�@�d�:=A�KFCOMNp�dkCN@�H.~b�YBDCNTjH&B ��@3MO@3A&C¯_x:Qd3G�_�v=G�_xp#@�K�:�¨�CNT#@Yv=G�dkp#p#< @3A#@|MN?�E
G`ArH :=CNT#@3MjP#T&EVKFBud3G`_*P�G�MwG`<j@3CN@3M[K 8 �;A�:�Z�KLCwG=d�_x@�CO: p#A�H&@|MwKFC[G`A�HQBxA#?%CNTV@�KF@�P#pVMNP�:�MOCN@�H�KL:�_xpVCNBx:=A�K
BeK�CNT#@�MO:�_x@�:�¨�KLp#P�@3MwKLE&<><j@3CNMOEb~��YTVBedwT�BeKjG`A Bx<>P�:�MOCwG�A&C>PrG`MNCj:`¨�KLCNMOBxA#?%CNTV@3:�MOE�Z#p#CjA#@3@�H#K>CO:
Z�@-ZVMN:�ab@|A1CO:�:=Z#CwG�BxA G MO@�G`_DBeKFCOBedmp#A#Bxvb@|MwKF@ 8 l#MN:�< COT#@�P�:=BxAQCm:`¨XvQBx@|� :�¨jG-¨�:�p#M�ÂLH&BD<>@3A�KLBx:=A�G`_
:�ZrKF@3MOvb@3M3~�CNT#@jd�:�<jP�G�d�COB ª�d|G`CNBD:�A�K�COT�G`C2T�G3vb@>KL<mG`_D_�v=G`_xpV@�K	:�¨*CNT#@jd�:bKL<>:�_D:�?=Bed3G�_Udk:�A�KLCwG`AQCg�¡:�p#_uH
G`PVP�@/G`M�CO:�Z�@g@��#G=d�CN_DE>CNT#@±KFC[G`CN@/K;G�_x_xprH&@�H�CO:�@/G`MN_DBx@3M|~&�YT#@|MN@g:=A#@gZ�@3?=BxA�KY�YBxCOT�G�KFp#P�@3M[KFEQ<><>@3COMNBud
KFC[G`CO@g�YBxCOT�G A#@|?bG`COBxvb@fv=G�d�pVp#< @3A#@|MN?�E¤~#CN:X�YT#Bud­T�KFpVP�@|MwKFEQ<><>@|CNMNEXZVMN@�G�a&BDA#?�G�H#HVK$�Np�KLC;COT#@fMNBD?�TQC
G`<j:�p#AQC;:�¨¡P�:¤KFBDCNBxvb@Xv=G=d�p#p#<¢@3A#@|MN?�E�CN:>?=Bxvb@±G>KF<mG�_x_�:�vb@3MwG�_x_�v=G`_Dp#@ 8 SUT#@XA#@/d�@�KNKOG`MOE�ª�A#@JÂ]COp#A#BxAV?
BeK*G�d|d�:�<>PV_xBeKLT#@�H>KLBx<>PV_xE�Z&E>BD<mG`?=BxA#BDA#?XCNTrG`C*CNT#@3MO@2G`MN@2<mG`AQE���<>:�MO@�CNT�G�A
ÉNÆ 4 ! ! � KFp�dwT�KFC[G`CN@/K�~�KF:
CNTrG`C�@3vb@|AJvb@3MOE>p#A#_DBxab@3_DE>CNT#BDA#?bK*�YBx_x_�KL:�<>@|CNBx<j@�K�:Qd3dkp#M 8 \�@XKLCNBx_D_�TrG/vb@±G�_x:=A#?>� G/EmCO:>?�:mZ�@�¨�:�MO@
�U@�p#A�HQ@3MwKLCwG`ArH�COT#BeK�P�:bKOKFBxZVBx_xBDCLE � BxA�P�G�MNCNBud�p#_uG`M3~�BDC�BeK�A#:=Cgdk_x@�G�M	COT�G`CfCOT#@�< G`AQEJKLCwG�CN@�Kf:�Z#C[G`BxAV@�H
T�G3vb@fG�_x_�CNTV@gHQ@�KFBDMN@�H>P#MO:�P�@3MNCOBx@�K � s � �]8

n�vb@3A B ¨�KLp�dwT%KFC[G`CN@/KXG`MN@ G`_x_D:��U@�H.~�BxC2BeK	AV@�d�@�KOKNG`MOE-CO:�Bx<mG�?�BDA#@>GJpVA#Bxvb@3M[KF@�BxA �YTVBedwT GJ_uG`MN?=@
AQp#<�Z�@3MX:�¨2CNT#@3< G=d�CNp�G�_x_DE�@��&BuKFC�BxA�_x:Qd|G`_�MO@3?�BD:�A�K��YBuH&@3_DE%KF@3PrG`MwG�CN@�H�¨�MN:=< @�G�dwT�:�COT#@3M 8 ��K BuK
�U@|_x_�aQA#:��YA�~�BxAQ³�G`COBx:�A��U:=MNaVK	CO:JCwG�ab@>G�KF<mG�_x_�MO@3?�BD:�A :�¨�KFP�G=d�@mG�A�H-@
�QP�G`ArH-BxCfCN: GJKLBx{3@�_eG�MN?�@|M
CNTrG`A�COT#@J:=Z�KF@|MNv=G`Z#_D@mp#A#Bxvb@|MwKF@ � BxCXBuKgA#:�C><�p�dwT-:�¨2G�KFCNMO@3CwdwT%CN:�Bx<mG�?�BDA#@>CNTrG`CjG�<�p#_xCOBxCOp�H&@�:`¨
H&B��.@|MN@3AQC�HQ:�<mG�BxA�KY<mG3E>Z�@�KF@3PrG`MwG�CN@3_DEmBxA&³�G�CN@�H�~�@�G=d­T��YBDCNT H&B ��@3MO@3A&C*v=G�d�pVp#<«@3AV@3MN?=Bx@�K 8 I]A�HQ@3@�H.~
<>:QH&@|_eKU:`¨¡BDA&³�G`COBx:=AJ?�@|A#@3MwG�_x_DE>CN@3ArH�CN:jZ�@2@3CN@|MNA�G�_]~#BxA�CNT#@±KF@3ArKF@gCOT�G`C�CNT#@2p#A#Bxvb@|MwKF@ d�:�AQCNBDA&p#@/K�CO:
BxAQ³�G`CO@;BDA>KL:�<>@YMO@3?�BD:�A�K�@3vb@3A�G/¨�CO@3M�BxA&³�G`CNBD:�A�T�G�K�@3A�H&@/H BDA�:=CNT#@3M[K � �PÆ&~Q��É �]8 SUTQp�Kk~q:=p#MU:=Z�KF@|MNv=G`Z#_D@

7 �



p#A#BDvb@3MwKL@;< G/EXZ�@2KF@|P�G`M[G`CN@/H ZQE>BDA&³�G`COBxA#?2MN@3?=Bx:=A�K�¨�MN:=< :�COT#@3MF�NpVA#Bxvb@3M[KF@�K3�	�YT#Bud­TjT�G3vb@�_eG�A�H&@�H�BDA
H&B��.@|MN@3AQC�v=G�d�p#pV< KLCwG�CN@�K � CNT#BuK¥BuK.P#MN@/d�BeKL@3_xE*�YT�G`C¯BeK.A#@3@/H&@�H�CN:�@|<>P�:`�¡@3M.COT#@�BeH&@/G�:�¨�@3AQv&BDMN:�AV<>@3AQCwG`_
KF@|_x@�d�COBx:=A 8

£;@3vb@3MOCNT#@|_x@�KOK�~#BxC�KF@|@3<mKU@
�QCNM[G/v=G�?bG`AQC�CO:>Bx<mG�?�BDA#@XG ¨ G�A&C[G�KLCNBedfA&pV<�Z�@3MY:�¨YKL@3P�G�MwG`CO@�MO@3?�BD:�A�K*:`¨
CNTV@Yp#A#Bxvb@|MwKF@¤~`:=p#CwKLBeH&@YCOT#@YZ�:�p#A�HVG`MNEX:�¨��YT�G�C��U@*d|G`AX@3vb@3M�P�:bKOKFBxZV_xEX:�ZrKF@3MOvb@b~��NprKFC¡KF:�COT�G`C��¡@Y<mG3E
p#A�HQ@3MwKLCwG`ArH�COT#@Xv=G`_xpV@X:`¨¡CNT#@Xv=G=d�p#p#< @3A#@3MO?�EJBDA�:�p#M�MN@3?=Bx:�A 8 �Up#C G`?bG�BxA�~�COT#BeK�HQ:b@�KFA � Cf<>@�G`AmBDC
BeKLA � C¡CNMOp#@ 8 S�:�H&@�dkBeH&@*:�A�dk@fG`A�HX¨�:�M*G`_D_.�YBD_x_�Z�@�@
�QCNMN@|<>@3_xE2H&B �mdkp#_xC|~bG`A�H>�YBD_x_�G`C¡CNT#@�_D@�G�KLCUMO@�oqpVBxMN@
G�<�p�dwT>Z�@3CNCO@3M;pVA�H&@3M[KFCwG�A�H&BDA#?m:`¨�T#:�� Z�:�COT KLCNMNBDA#?�CNT#@3:=MNE^�4:�M�KF:=<>@XG�_xCO@3MNA�G�CNBDvb@��¡G`A�HJBDA&³�G�CNBx:=A
:�P�@3M[G`CO@�� G`A�p#A�HQ@3MwKLCwG`ArH&BxA#?�CNT�G�Cf�U@X�YBx_D_�p#A�HQ:�p#Z#CO@�H&_DEJMN@/oqp#BDMN@�G>?�MO@�G`C2H&@/G`_�:�¨Y@
�QP�@3MNBD<>@3AQCwG`_
BxAVP#p#CYCN:jG�dwT#BD@3vb@ 8

�PO�� � _De5w � YPXqe WI^��pSIenu SIe d5X��
I4¨#?=@3A#@3M[G`_bMO@3_eG�CNBxvQBxCLEYBuK�d�:=MNMO@�d�C3~�dk:bKF<jBed�G=d3d�@3_D@3MwG�CNBx:=A�Bx<jP#_xBD@�K#CNT#@3MO@�<�p�KLC.Z�@¡G;HVG`MNaf@3AV@3MN?=EfH&@3A�KLBxCLE
�YT#Bud­T H&Bx<>BDA#BeKLT#@�K�MN@3_uG`CNBDvb@3_xE KF_x:��Y_DEJG=K;CNTV@gp#A#BDvb@3MwKL@g@
�QP�G�A�H#K 8 SUT#BeK�d3G`A�Z�@�KF@|@3A�H&BDMN@�dkCN_xE�¨�MN:�<
CNTV@gl#MOBx@�H&< G`A#A>@/oqp�G�CNBD:�A��®É ¦ �w~#�YTVBedwT�BD<>P#_DBx@�K

�
� 8 � � 8 
" d�:�A�KLCwG�A&C>7 � ¦=¦ �

l#MN:=< COT#BeKXMN@|_eG`COBx:=A�~UBxC�BeK�d�_D@�G`M�CNT�G�C>CNTV@J:�AV_xE%�YG3E%CN: ?=@3CjG�d3d�@|_x@3M[G`CNBD:�A �
�
� BxA�dkMN@�G=KFBxAV?&�2BxA�G�A

@
�QP�G`ArH&BxA#?�pVA#Bxvb@3M[KF@>BuKgB ¨ 
-¨ G�_x_uK	: � <j:�MN@ KF_x:��Y_DE-COT�G`A �g2 8 � A#@3BxCOT#@3M2<mG`COCN@3M���
 � � �52 � �fA#:=M
MwG=H&BeG�CNBD:�A ��
���� �52�"��*�YBD_x_¯H&:mCNT#@XCOMNBedwa 8  UG=d�p#p#< @3A#@3MO?�E�BeK�~�:`¨*dk:�p#M[KF@b~�KLCNMOBed�CO_xE�d�:�ArKFCwG�A&C � Z#pVC
CNTV@>H#G�CwG�G`MN@ d�:�A�KLBeKLCN@3AQCf�YBxCNT^KF<j:b:�CNTV_xE�ÂLH&BuKFCOMNBxZVp#CN@�H�KL:�p#M[d�@�Kf:`¨�H#G�MNa�@3A#@|MN?�E�COT�G`C2v=G`MNE^KF_D:��Y_xE
�YBxCOTmCNBx<j@ 8

SUT#@3MO@�G�MN@�?=:b:QH MO@�G�KL:�A�KUCO:2d�:�A�KLBeH&@|MYH&EQA�G`<jBed3G�_#H#G�MNa�@3A#@3MO?�E�G=KUG`A G`_xCO@3MNArG`CNBDvb@YCN:±G`A>T#:=A#@�KLC
d�:¤KF<>:=_x:�?=Bed3G�_�d�:=A�KFC[G`AQC 8 l�BDMwKLC3~�GXH&EQA�G`<jBed3G�_�@|A#@3MN?=EmH&@3ArKFBxCLEjd3G`AmZ�@f@3vb:�_Dv&BDA#?XKL_x:��Y_xE�CN:X{|@3MN:V~�G`_ Â
_x:��YBDA#?;¨�:�M²G�KF:=_xp#COBx:�AXCO:�CNTV@*d�:bKL<>:�_D:�?�Bud3G`_Vd�:=A�KFC[G`AQC�P#MN:=Z#_x@|< �YTVBedwTX<mG`ab@�K.COT#@UpV_xCNBD<mG`CO@�v�G=d�p#p#<
@3A#@|MN?�E�v=G�A#BeKLT-@
�VG�dkCN_xE 8 ¿b@�d�:=A�H.~�BxC�P�:bKL@�KgG�A BxAQCN@|MN@�KLCNBxAV?mG`A�H�dwT�G`_D_x@3A#?=BxA#?j:�Z�KL@3MNv=G`COBx:=A�G`_¡P#MN:=Z?Â
_x@|< CN:jKFCOp�H&E>COT#@g@3vb:=_xp#COBx:=A�:�¨�CNTV@gHVG`MNam@3AV@3MN?=Eb~&¨�MN:=< �YT#BedwTm�U@2<>Bx?=T&C¡_x@�G�MNA�KF:=<>@3CNTVBxA#?�G�Z�:=p#C
CNTV@	pVA�H&@3MO_xEQBxA#?XP#TQEVKFBed|G`_.<j@�d­TrG`A#BuKF< 8 Å�@3MNT�G�P�KY<>:bKLCUBxAQCNMOBx?=p#BxA#?=_xEb~VG`_D_x:��YBxA#?XCOT#@2H#G`MOam@3A#@3MO?�E>CO:
@3vb:=_xvb@g:=P�@3A�K	COT#@�P�:¤KNKLBxZ#BD_xBxCLE�:�¨Uª�A�HQBxA#? GJH&EQA�G`<jBed3G�_�KL:�_xpVCNBx:=A-CO:JCOT#@>dk:�BxArd�BeH&@|A�d�@XP#MO:�Z#_D@3<�~.B§¨
CNTV@gHQE&A�G�<>Bed|K�G�MN@2KFprd­T�G�KUCO:�COMNBD?�?�@|M*GgMN@�d�@|A&C¡CwG`ab@|:`vb@|M�ZQE�CNT#@2H#G�MNa>@3AV@3MN?=E��4BDA�H&@3P�@3A�HQ@3A&CO_xEX:�¨O~
:�M±G`C2_x@�G=KFC�¨�:�M±G��YBeHQ@�M[G`A#?=@>:`¨O~�CNT#@>PrG`MwG�<>@3CO@3MwK;BDA CNTV@�COT#@3:�MOE�� 8 S¥: H#G`CO@>CNTVBeK�T#:�P�@>TrG�KgA#:=C
obp#BxCO@gZ�@3@3A�<>@|C3~�Z#p#CfH&EQA�G�<>Bed3G�_�<>@�dwT�G`AVBeKF< KUG`C�_x@�G=KFCfG�_x_x:�� ¨�:�MfCOT#@gP�:bKOKFBDZ#Bx_DBxCLE��4p#A#_DBxab@±G�CNMOp#@
d�:¤KF<>:=_x:�?=Bed3G�_�d�:=A�KFC[G`AQC�� 8

SUT#@jKFBx<jP#_x@�KLCYP�:bKNKLBxZ#BD_xBDCFE�G�_x:�AV?�COT#@�KL@�_DBxA#@�KYBxAQvb:�_Dvb@�KUCNTV@�KNG`<j@Xa&BDA�HJ:`¨ KF:=p#Mwdk@�CLEQP#Bed3G�_x_DE>BxA?Â
vb:�ab@/HJBxA�<>:QH&@3_uK :�¨YBDA&³�G`COBx:=A BxA�CNT#@�vb@3MOEJ@�G�MN_xE�pVA#Bxvb@3M[KF@bRfG�KNd3G�_eG�M ªr@3_eH 	 MN:�_D_xBDA#?�KF_x:��Y_DE�BxA^G
P�:�CO@3A&COBeG�_]~#KL:�<>@|CNBx<j@3K�aQA#:��YAmG=K"�wobp#BDA&CO@�KNKL@3A�d�@ � � � 7 ~#� t ~V�EÇ�~Q� z ~V� } ~V� ¦ � 8 SUT#@�@|A#@3MN?=E>HQ@3A�KFBDCLEX:`¨
G�KNd3G�_eG`MUªr@3_eH>BeKYGXKLp#<¢:`¨¯a&BDA#@3COBed�~b?�M[G�H&BD@3AQC3~�G`ArH�P�:�CO@3A&COBeG�_�@3A#@3MO?�Bx@/K�~


��"& É
7 �	 8  

É
7 � � 	¥� 8  
±��	¥�=7 � ¦/s �

t Æ



l#:�M*GXT#:�<j:�?�@|A#@3:�prK�ª�@3_eH�� � 	�� Æq�[~#CNT#@f@�obp�G`COBx:=A�:�¨�<>:=CNBx:=A>BxA�G�AJ@
�QP�G`ArH&BxA#?XpVA#Bxvb@3M[KF@�BuK
.	� t $ �	  � 


�
	 & Æ 7 � ¦ �q�

I4¨�COT#@�KL_x:=P�@�:`¨fCOT#@mP�:�CN@|A&COBeG`_ 
 BeKXobp#BxCO@ ³�G`C3~¡�U@J�YBD_x_¡T�G3vb@JKL:�_Dp#CNBD:�A�Kg¨�:�M��YT#BedwT 	 BuK AV@�G`MO_xE
d�:=A�KFC[G`AQC	COT#MN:=p#?�TV:�p#C2KFPrG�d�@jG`A�H�:�AV_xEJ@|vb:�_xvQBxAV?�vb@3MOEm?�MwG=H&p�G�_x_xE��YBxCOT�CNBx<j@ � COT#@X@3A#@|MN?�E H&@3A�KLBxCLE
BxA�KLp�d­T�G�d�:�AQª�?�p#M[G`COBx:�A�BeK 
���� 
X��	���� d�:�ArKFCwG�A&C>7 � s Æq�
SUTQp�K�~�G�KF_D:`�Y_DEÁÂ MN:=_x_DBxA#?±KNd3G�_eG`MYª�@3_uH�BeKYG�A�G�P#P#MN:=P#MNBuG`CO@Xd3G�A�H&BeHVG`CN@�¨�:=M�H#G�MNa>@|A#@3MN?=E 8

9;:��U@3vb@|M3~�BDA&COMN:QH&prd�BxA#? H&EQA�G`<>Bud3K�:�P�@3A�KXp#P%CNTV@>P�:bKNKLBxZ#BD_xBDCFE�:`¨�BxAQCNMO:QH&p�d�BDA#?JAV@3� PVMN:�ZV_x@3<mKk~
CNTV@	¨�:�MO< G�A�H�KF@3vb@|MNBxCLE>:�¨¡�YT#BedwTJ�YBD_x_�H&@3P�@3ArHJ:�A�CNTV@�KFP�@�d�B§ª�d	aQBxA�Hm:`¨¡<>:QH&@|_�Z�@|BxA#?mdk:�A�KLBeH&@3MO@�H 8
cJ:bKLCXobp#BxAQCN@/KNKF@|A�d�@�<>:QH&@3_uK�¨�@/G`CNpVMN@jKNd3G�_eG`Mgªr@3_eH#K 	%�YBxCNT^<mG�KOKF@�Kf:`¨*:�M[H&@3M2CNT#@mdkp#MNMO@3A&C29;pVZ#Z#_x@
KNd|G`_x@¤~

� � � $ ! ��ÉNÆ 2 � � @3  7 � s É`�
�]l�Bx@3_uH#K��YBxCOT�_eG�MN?�@|M�< G�KNKL@�K>�U:=p#_eH�CLEQP#Bed3G�_x_DE�TrG/vb@�G�_xMO@�G�H&E�MO:�_D_x@�H�CO:�COT#@�<>BxA#BD<Xp#< :�¨XCNTV@3BxM
P�:�CO@3A&COBeG�_eK 8 �fI]Ajoqp�G�A&COp#< ªr@3_eHgCOT#@3:�MOEb~b_xBD?�TQC�KNd3G�_eG�M�ª�@3_uH#K�G`MN@*p#A#ArG`CNpVMwG`_ � MN@3A#:=MN<mG�_xBD{�G`COBx:�A2@ ��@�d�C[K
CN@|A�H	CO:fH&MNBDvb@¡KNd3G�_eG`M¯<mG�KOKF@�K.p#PXCO:�CNTV@YKNd|G`_x@¡:`¨�AV@3�%P#T&EVKFBud3K 8 SUT#@¡�U@3_D_ Â a&AV:`�YA2T#Bx@|MwG`M[d­TQE�P#MO:�Z#_D@3<
:`¨¡P�G�MNCOBed�_D@	PVT&EVKFBud3K;G�<>:�pVA&C[K�CO:mG�KLa&BDA#?>�YTQEJCNTV@X9;BD?�?bK*<mG�KOK�~�CNT#:=p#?�TQC�CN:jZ�@X:�¨¡:�MwHQ@3M!É¬Æ 4 4 @3 X~
KFTV:�p#_uH�Z�@2KF:X<�p�d­TjKF< G`_x_D@3M�CNT�G�AJCOT#@f?�MwG�A�H�pVA#B ª�d|G`CNBD:�A.ÈºÅ�_eG`Ard­amKOd3G`_D@b~.É¬Æ 8 � Â ÉNÆ 8�� @3  8 c�G�KNKL@�KY:`¨
ÉNÆ 2 � � @3  G�MN@�d�:=MNMN@/KFP�:�A�HQBxA#?=_xEmT�G`M[H&@3M�CO:>p#A�HQ@3MwKLCwG`ArH 8 �*A�CN:�P�:�¨�CNTrG`C3~�_xBx?=T&C�KNd|G`_eG�M;ª�@3_uH#KY?�Bxvb@
MNBuKF@XCO:�_D:�A#?0Â]M[G`A#?=@ ¨�:=Mwd�@/K	G�A�H�CNBx<j@�ÂLHQ@3P�@3A�H&@3AQC*d�:=p#P#_xBDA#?md�:=A�KFC[G`AQCwK�CNTrG`C2KFT#:=p#_eH�Z�@�:=Z�KF@|MNv=G`Z#_D@
@3vb@3AXB§¨�d�:�p#PV_xBxAV?bK�CN:f:�M[H&BxArG`MNEX< G`CNCO@3M�G�MN@*KFpVP#P#MN@/KNKF@/H�Z&E2CNT#@¼Å�_eG�A�d­a±KNd3G�_x@K� � s ~Q�=� � � �¡@;COT#@3MN@k¨�:�MN@
A#@3@/H CO:XBxAQvb:�ab@fG=H#H&BDCNBx:=A�G`_.ªrA#@�Â CNp#A#BDA#?bKYCN:X@��&P#_uG`BDA��YTQE�CNT#@2obp#BxAQCN@�KOKF@3Ard�@;ª�@3_uH>T�G�KYA#:�C*G�_xMO@�G�H&E
Z�@3@3Am@
�QP�@3MNBD<>@3AQCwG`_D_xE±H&@3CN@/d�CN@�H 8

£;@3vb@3MOCNT#@|_x@�KOK�~bCNT#@/KF@2G`P#PrG`MN@|A&CYª�A#@�Â CNpVA#BxA#?¤K;<>BD?�TQC�Z�@2�U:�MOCNT�CNT#@fP#MOBed�@b~#B§¨��¡@f�U@3MO@gKL:�<>@|T#:��
G`ZV_x@YCN:�@
�&PV_eG`BDAgCOT#@*d�:�BDA�d�BuH&@3A�d�@�P#MO:�Z#_D@3< 8 S�:2H#G`CO@b~�<mG�A&E�BxAQvb@�KFCOBx?bG�CNBD:�A�K�T�G3vb@Yd�:=A�KFBuH&@3MO@�HXKNd3G�_eG�M
ª�@3_uH#KY�YBxCNT�P�:�CN@|A&COBeG`_uK�COT�G`C�G�KLE&<jP#CN:=CN@g?=MwG=H&p�G`_D_xEmCN:j{3@3MN:V~#:`¨¡CNTV@	¨�:�MO< � 476 � :=M!É  	 8 SUT#@�KL@Xd3G�A
T�G3vb@�dk:bKF<j:�_x:=?�Bud3G`_D_xE%BxAQCN@3MO@�KFCOBxA#?�P#MO:�P�@3MNCOBx@�Kk~YBxA�d�_Dp�H&BDA#? �NCOMwG=d­aQBxA#? �-Z�@3T�G3vQBx:�MjCNT�G�C�< G`ab@�KgCOT#@
d�p#MOMN@3AQC�@3A#@3MO?�E�HQ@3A�KFBDCLE�_uG`MO?�@3_DE�BDA�H&@3P�@3ArH&@3AQC�:�¨gCOT#@�BxAVBxCNBuG`_�d�:�ArH&BxCOBx:�ArK�� É¬ÆPÆ �]8 SUTV@3E H&:%A#:�C|~
T#:��U@|vb@3M3~#P#MO:�v&BuH&@2G�KL:�_xpVCNBx:=A�CN:�CNT#@±d�:�BDA�d�BuH&@3A�d�@�P#MN:=Z#_x@3< ~�G�KYCNT#@2@3MwGXBxA��YT#BedwTmCNT#@±KNd3G�_eG`M*ª�@3_eH
Z�@3?�BDA�KUCN:�HQ:�<>BDA�G`CO@;BuKUKFCOBx_D_.KL@3CUZQEXª�A#@3_DEÁÂ CNp#AV@�H�P�G�MwG`<j@3CN@3M[K�BDA>CNT#@�CNT#@3:=MNE 8 �*A#@f�YG3E�CO:XG=H#H&MN@/KNK
CNTV@fd�:�BDA�d�BuH&@3A�d�@*P#MO:�Z#_D@3< BuKUCN:XC[G`ab@fG=H&v=G`AQCwG`?=@g:�¨�COT#@�¨ G�d�C¡CNT�G�CY<mG`COCN@3MJÈ3MwG=H&BeG�CNBD:�A>@�obp�G�_xBxCLE��YG=K
GgMN@|_eG`COBxvb@3_DEfMN@�d�@|A&C�:Qd3d�pVMNMN@|A�d�@X� G`CU_D@�G�KLCY:�AmGg_D:�?¤G`MNBDCNT#<jBedYKNd|G`_x@=� � B§¨¯GgKOd3G`_uG`MUª�@3_uH�T�G=KYH&E&ArG`<>Bud3K
�YT#Bud­TjG`MO@fKF@3ArKFBxCOBxvb@YCO:gCNTV@fH&B ��@3MO@3A�d�@*Z�@3CL�U@3@|AX<mG`COCN@3M�Â¯G`A�H>MwG=H&BeG�CNBD:�A?Â´H&:�<jBxA�G�CN@�HXp#A#BDvb@3MwKL@�K�~��¡@
<>BD?�TQC;T#:=P�@�COT�G`CfBxC[K�@3A#@3MO?�E�HQ@3A�KFBDCLEJZ�@�d�:=<>@�K*d�:�A�KLCwG�A&Cf:�AV_xE�G/¨�CO@3M�<mG�CNCO@3M�È|MwG�HQBeG`COBx:=A�@�oqprG`_xBDCLE 8
�;AjG`P#PVMN:bG=d­Tj�YT#BedwTXCwG�ab@�K�CNT#BuK²MO:�p#CO@�BeK �ÁÂ @�KOKF@3A�dk@F�³ÉNÆ?É � ~b�YT#Bud­T�<>:QH&B§ª�@�K�COT#@�¨�:=MN< :�¨�CNT#@*a&BDA#@3COBed
@3A#@|MN?�E�¨�:�MYCNTV@gKOd3G`_uG`MYª�@3_uH 8 I]A�KFCO@�G�H>:`¨�GXd�:�AQvb@3AQCNBx:=A�G`_�a&BDA#@3COBed;@3AV@3MN?=E�� & 48 � �	¥� 83~&BDA ��Â]@�KOKF@3Ard�@�U@fP�:bKLBxC�G	¨�:�MO<

� &�����	¥� � � �	 8 �5� � s=7 �
�YT#@3MO@�� G�A�H � G`MO@	¨�p#A�dkCNBx:=A�K�KLP�@/d�B ª�@/H�ZQE�COT#@g<j:QH&@3_ 8 l#:�M�d�@3MOCwG�BxA�dwT#:=Bed�@�KU:�¨¡CNT#@�KL@	¨�p#Ard�CNBD:�A�Kk~
CNTV@ �ÁÂ @�KOKF@3A�dk@�ª�@|_eHgA�G�CNp#M[G`_x_DEXCNM[G�dwa#K�CNTV@;@3vb:=_xp#COBx:=AX:`¨�COT#@*CN:�C[G`_�MwG=H&BeG�CNBD:�A>@3AV@3MN?=E�H&@3A�KLBxCLEXH&pVMNBxAV?

t É



MwG=H&BeG�CNBD:�A�H&:=<>BxA�G�CNBD:�A�~3Z#pVC�KF�YBDCwdwT#@�K.CN:�Z�@|BxA#?�G`_D<>:bKLC�d�:�A�KLCwG�A&C�:=A�d�@¡<mG`COCN@3M�Z�@3?=BxA�K�CN:fHQ:�<>BDA�G`CO@ 8
À;A&¨�:=MNCOp#A�G`CO@3_xE¤~�BxC2KL@3@3<mK;AV@�d�@�KOKNG`MOE-CO:�dwT#:b:bKL@mG�ª�A#@|_xE�Â]COp#A#@�H�a&BDA#@3COBedgCN@|MN< CN:�?�@3C2CNT#@ H&@�KFBDMN@�H
Z�@3T�G3vQBx:�MK�³ÉNÆ 7��]8

�;A�G`_DCN@3MOA�G`COBxvb@fP�:bKOKFBxZVBx_xBDCLE�BuK;CNTrG`C�COT#@3MN@XBuK;A#:=CNT#BDA#?mKFP�@�dkBeG`_²G`Z�:�p#CfCOT#@XP#MN@/KF@3AQC;@|MwG � MwG`COT#@3M|~
G�d|d�@3_x@|MwG`COBx:=A�BeK �Np�KFC2KL:�<>@3COT#BxAV?>CNT�G�CfT�G`P#P�@3ArK ¨�MN:=< CNBD<>@gCO:�COBx<>@ 8 SUT#BeKfd3G�A-Z�@jG�d3dk:�<>P#_DBeKLT#@�H
ZQE>:bKOd�Bx_D_eG`COBxA#?�HVG`MNaj@3A#@3MO?�E��³ÉNÆ t�� 8 I]AJCNTV@�KF@f<>:QH&@|_eK�COT#@fP�:�CN@|A&COBeG`_�C[G`ab@�KYCNTV@ ¨�:=MN< :�¨¡G�H&@�d3G3EQBxA#?
@
�QP�:�A#@3AQCNBuG`_¡�4�YT#Bud­TmZQEmBxCwKL@3_ ¨²�U:�pV_eH�?=Bxvb@±KNd3G�_xBxAV?�Z�@3T�G3vQBx:=M3~�KF:>COT�G`C�COT#@XHVG`MNa�@3A#@3MO?�EmMN@|<mG`BDA#@�H
P#MO:�P�:�MOCNBx:=A�G`_�CN:�CNTV@	ZrG�dwa&?=MN:�pVA�HJH&@|A�KFBDCFE����YBDCNT�KF< G`_x_�P�@3MNCOp#MNZ�G�CNBD:�A�K*KFp#P�@3MOBx<>P�:¤KF@�H.R


X��	��I& � 2 � � É� � d�:bK3��	¥� � 7 � s=t �
�*AXG3vb@3M[G`?�@¤~`COT#@¡H#G`MOa	@|A#@3MN?=EfBxA2KFp�dwTXGY<>:QH&@|_b�YBx_x_bCOMwG=d­a�COT�G`C�:`¨rCNT#@ H&:�<>BDA�G`AQC�<mG�CNCN@|M�È3M[G�H&BuG`COBx:�A
d�:=<>P�:�A#@3AQC � TV:`�¡@3vb@3M|~3CNT#@3MO@��YBx_D_�Z�@�?�M[G�H&p�G�_&:¤KNd�BD_x_uG`CNBD:�A�K�¨�MO:�< G�AV@3?�_DBx?�BDZ#_x@¯H&@3ArKFBxCLE*CN:�GYH&:�<jBxA�G�A&C
H&@3ArKFBxCLE�G�A�H�Z�G=d­a�~&:=AmG	COBx<>@�KOd3G`_D@*KF@3C�ZQE�COT#@�9;p#Z#Z#_D@;PrG`MwG�<>@3CO@3M3~b_x@/G�H&BDA#?fCN:X:Qd3d3G=KFBD:�A�G�_.P�@3MNBD:QH#K
:`¨¯G=d3d�@3_D@3MwG�CNBD:�A 8 À;A&¨�:�MOCNp#ArG`CN@|_xEb~bBxA�A#@3BDCNT#@|M�COT#@%�ÁÂ]@/KNKF@|A�d�@�<>:QHQ@3_eK�AV:�MUCOT#@�:¤KNd�BD_x_eG�CNBDA#?f<>:QH&@3_uK�HQ:
�U@*T�G3vb@*Ggdk:�<>P�@3_D_xBxAV?;P�G�MNCOBed�_D@�Â]PVT&EVKFBud3K¥<j:�CNBDv=G`CNBD:�Ag¨�:=MUCNTV@�dwT#:bKL@3AjH&E&ArG`<>Bud3K�~=G`A�H�BxA�Z�:=CNTmd|G�KF@/K
CNTV@JZ�@3T�G3vQBx:�MjKFCOBx_D_*H&@3P�@3A�H#K�KF@|A�KFBDCNBxvb@|_xE�:�A�CNTV@JP#MO@�d�BeKL@>¨�:�MN< :�¨fP�G`M[G`<>@|CN@3M[KXG`A�H�BDA&CO@3MwG=d�CNBD:�A�K
dwT#:bKL@3A 8 £*@3vb@3MNCOT#@3_D@�KNKk~`COT#@�KF@YCOT#@3:=MNBx@/K�KLCwG�A�H�G=K�BDA&CO@3MN@�KLCNBDA#?fG`COCN@3<jP#CwK�CN:±G�H#H&MO@�KNK�COT#@�dk:�BxArd�BeH&@|A�d�@
P#MO:�Z#_D@3< ZQE>H&EQA�G�<>Bed3G�_.<>@/G`A�K 8

�*A#@�:`¨2CNTV@�BxAQCN@3MO@�KFCOBxA#?J¨�@�G�CNp#MO@�K�:�¨XHQE&A�G�<>Bed|G`_*H#G�MNa�@|A#@3MN?=E�BuK COT�G`CmBxC�BeK�@
�&P�@3MOBx<>@|A&C[G`_x_§E
CN@/KFCwG�Z#_x@ 8 I]A P#MNBDA�d�BDP#_x@b~ H&B ��@3MO@3A&C H#G`MOa�@3A#@3MO?�E�<>:QH&@|_eK>d3G�A1EQBx@|_eH�H&B��.@|MN@3AQCmd�:¤KF<>Bud�T#BuKFCN:=MNBD@�K�~
G`ArH.~�BDAJP�G�MNCOBed�p#_uG`M|~�G�H&B���@3MN@3AQCYv=G`_Dp#@	¨�:=M;COT#@f@�oqprG`CNBD:�A�:`¨¡KLCwG`CO@gP�G�MwG�<>@3CN@|M3~#Z�:�COTJCN:QHVG/E G`A�HmBxC[K
MN@/H#KFT#B§¨�C²Â´H&@3P�@3A�HQ@3A�d�@ 8 ¿bBxA�dk@>CNT#@�y¡c�� KFCNMO:�A#?=_xE%dk:�A�KLCNMwG�BxA�KgCOT#@>CO:�CwG�_*H&@3A�KLBxCLE�CN:�Z�@mA#@�G�MgCOT#@
d�MOBxCNBud3G`_�v=G`_xpV@b~&BDCYBeKYKF@|A�KFBDZ#_x@fCN:�G=KNKLp#<>@2G P�@3ML¨�@�d�CO_xEX³�G`CYp#AVBxvb@3M[KF@fG�A�HJH&@|CN@3MO<>BxA#@�d�:=A�KFCOMwG`BDA&C[K�:=A
CNTV@�<mG`COCN@3M²H&@3A�KLBxCLE�G`A�HmH#G�MNa�@3A#@3MO?�E�@�obp�G`COBx:�Aj:`¨¯KFC[G`CO@ � KL@3@;ª�?=p#MN@X� t&8hs ��¨�:=MYKL:�<>@*MN@�dk@3A&C�_DBx<>BDCwK 8

��K*d3G`A�Z�@±KF@3@|AJBxA�� t&8 s �w~�:�A#@2P�:bKNKLBxZ#BD_xBDCFEjCNT�G�C�BeKYd�:=A�KFBuKFCO@3A&C*�YBxCOTJCOT#@2H#G`C[G�BeKYCNT�G�C � �T�!É 8
¿bp�dwT%GmP�:¤KNKLBxZ#BD_xBxCLE�vQBx:=_eG`CO@�K	COT#@mH&:=<>BxArG`AQC	@|A#@3MN?=E dk:�A�H&BDCNBD:�A�~�Z#p#CgP�:¤KNKFBDZ#_x@m<>:QHQ@3_eK�T�G3vb@�Z�@|@3A
P#MO:�P�:bKL@�H � ÉNÆ z � 8 9;:��U@|vb@3M3~*KFprd­T <>:QH&@3_uK>MNp#A BxAQCN: KF@|MNBx:=p�K�PVMN:�ZV_x@3<mK��YT#@3A :�A#@ C[G`ab@�K>COT#@3<
KF@|MNBx:=p�KF_DE�G�K¡G PrG`MNCOBed�_D@YP#TQE#KLBed3K�CNTV@3:�MOEB� ÉNÆ } ~xÉNÆ ¦ � 8 n�vb@3A�B ¨�:�AV@�MN@�KLCNMOBed�C[K�:�A#@ � KUG�CNCO@3A&COBx:=A�CO:	<j:�MN@
d�:=A&vb@3AQCNBD:�A�G�_�< G`CNCO@3M*KF:=p#Mwdk@�K�~.< G`aQBxA#?jH#G`MOaJ@3AV@3MN?=E�d�:=<>P�G`COBxZ#_D@f�YBxCNT�KL@3A�KLBxZ#_D@gP�G�MNCNBud�_x@2P#TQE#KLBed3K
T�G=K�P#MO:�vb@3AmCNMN@|<>@3A�H&:=p�KF_DE�H&B � d�p#_DC 8

Ä*Bxvb@3A CNT#@ d­T�G�_x_D@3A#?�@�:`¨2CNTVBeK�P#MO:�Z#_D@3<�~�BxC�BeK��¡:�MOCNTQ�YT#Bx_D@�d�:=A�KFBuH&@3MNBDA#?�CNT#@�P�:bKOKFBDZ#Bx_DBxCLE%CNT�G�C
d�:¤KF<>BudUG�d|d�@3_x@|MwG`COBx:=A�BuK²AV:�C¡H&p#@�CO:2KF:�<j@Ya&BDA�H :�¨¯KFCOp �¯~&Z#p#C�M[G`CNTV@3M¡G`MNBuKF@�K�¨�MN:=< A#@3��?=MwG3vQBxCwG�CNBD:�A�G�_
P#TQE#KLBed3K 8 COT#@3MN@�G`MO@fG	AQp#<�Z�@3M�:�¨¯H&B ��@3MO@3AQCUG�P#P#MO:bG�dwT#@�K�CN:2CNT#BuK � É¬Æ s ~xÉNÆ=�#~xÉPÉNÆ#~xÉkÉPÉQ~SÉkÉ 7 ~xÉPÉ t�� G`A�H
�U@2�YBx_D_�A#:=C�MN@|v&BD@3�1COT#@3< G`_x_�T#@3MO@ 8 I]A�KLCN@�G=H��¡@X�YBx_x_�PVMN:�v&BuH&@XG�A�@
�VG`<>P#_D@2H&MwG3�YAJ¨�MN:=<¢:�p#Mf:��YA
P#MO:�P�:bKOG`_P�³ÉPÉ 7 �]8

��KYGgª�MwKLC*G`CNCO@3<>P#C|~#d�:=A�KFBuH&@3MYCOT#@2KFBx<jP#_x@�KLC¡d�:�MOMN@�d�COBx:=A�CO:XCNT#@2n�BxArKFCN@|BxA?Â´9;Bx_DZ�@3MNC G�d�COBx:�A�~
�k& + 8�

7 ? � " /�� � ��� 	 ��� "	��  ? � " /	� � ��

� 7 � s Ç&�
9;@3MO@ � BeK�G�A#@3� P�G`M[G`<>@|CN@3M��YBDCNTXp#AVBxCwK�:�¨x� < G�KNK � G�A�H 
 � BuK�CNT#@ ��G�?�MwG�A#?�BuG`A�H&@3ArKFBxCLEf¨�:�M�<mG`COCN@3M 8

SUT#@	¨�:=p#MNCOT?Â :�MwHQ@3M;@/oqp�G�CNBD:�A�KYG�MNBeKLBxA#?X¨�MN:=< CNTVBeKYG�dkCNBx:=A�G�MN@2d�:�<jP#_xBud3G`CO@�H>G`ArH�BxC¡BeK*H&B � d�p#_DCUCO:
@
�QCNM[G�d�C*H&@|CwG`BD_eKYG�Z�:=p#Cfd�:¤KF<>:=_x:=?�Bed|G`_.@|vb:�_xpVCNBx:=A>¨�MN:�<¢COT#@3< 8 I´CYBuK�COT#@3MO@�¨�:�MO@gdk:�AQvb@3A#Bx@|A&C�CN:�CNM[G`A�KGÂ
¨�:�MO< ¨�MO:�< COT#@U¨�MwG�<>@�p�KF@/HgBxA s ÇV~b�YT#BedwTg�¡@*d3G`_D_&COT#@ 143�6�6 ;207-/0�3�1<;w~�CN:�CNT#@	� 8:, �26 ;28:, -/0�3�1<;w~��YT#@3MO@

t�7



Ωmatter

W
Q

68%68%68%68%68%

99%99%99%

68% 95% 99%99%

CMB+WMAP+HST+SN-Ia+

LSS+BBN

S
u
p
ern
o
v
ae

95%95%95%

l�BD?�p#MO@ tQ8 s R�y�:=A�KFCOMwG`BDA&C[K�:�A CNT#@�H#G�MNa�Â]@|A#@3MN?=E @�obp�G`COBx:=A?Â]:�¨ ÂLKLCwG�CN@�P�G�MwG`<j@3CN@3M|~�G�K�G ¨�pVA�d�CNBD:�A :`¨
���f~�G=KNKLp#<>BxAV?�G�³�G�Cgp#A#BDvb@3MwKL@ 8 SUT#@�KF@j_xBx<jBxCwK�G`MN@ H&@3MNBDvb@�HJ¨�MN:�< KFCOp�H&BD@�K	:�¨�KFp#P�@3MOA#:�v�G�@b~Yy¡c��
G`AVBeKF:=CNMO:�P#BD@�K�~Y<>@�G=KFp#MO@3<>@3AbC[K	:�¨fCNT#@ 9;p#Z#ZV_x@�d�:�ArKFCwG�A&C|~Y_eG`MO?�@�Â´KNd|G`_x@�KLCNMNprd�CNp#MO@b~YG�A�H�P#MNBD<>:�M[H&BeG�_
AQp�d�_x@|:bKFEQAQCNT#@�KLBeK 8 l#MN:=< � É¬ÆEÇ �]8

t�t



CNTV@X?�MwG3vQBxC[G`CNBD:�A�G�_���G`?=MwG�A#?�BuG`A C[G`ab@�K;COT#@�n�BxA�KLCN@3BDA?Â´9;Bx_DZ�@|MNCY¨�:�MN< G`A�H�CNTV@�G�H#H&BDCNBD:�A�G�_�H&@3?=MN@3@�K*:`¨
¨�MN@|@�H&:�< � .$ G`A�H �$�� G`MN@jMN@3P#MO@�KF@|A&CO@�H�ZQE^G�ª�d�CNBDCNBD:�p�K2KNd3G�_eG`Mgªr@3_eH 	 8 SUT#@mHQ@3CwG�Bx_eKf:`¨�CNT#BuKgd3G�AZ�@>¨�:�p#A�H BDA � ÉkÉ 7��]8 9;@3MN@j�U@ �Np�KLC�KFC[G`CN@jCNT�G�C3~�P�@|MF¨�:�MO<>BxAV?�G�KFBD<�pV_xCwG�A#@3:=p�K�MN@�H&@kª�A#BxCOBx:=A-:�¨�COT#@
CNBD<>@Xdk:b:�MwHQBxA�G�CN@b~�BxA�CN@3MO<mK;:`¨ CNT#@�A#@3� <j@3CNMOBed��� 

� ~�:�p#M2CNT#@|:�MNE�BuK�CNT�G�Cg:`¨�GJKOd3G`_uG`M�ª�@3_uH 	���/ 
 �
<>BDA#Bx<jG`_D_xE2d�:�pVP#_x@�HXCN:±n�BxA�KLCN@3BDA>?�M[G/vQBxCLEb~¤G`A�H>A#:=A?Â]<jBxA#BD<mG`_D_xEfd�:=p#P#_D@�H�CN:2<mG`COCN@3M|~b�YBxCNT�P�:�CO@3A&COBeG�_


X��	��I& � 8 + 8� @
�QP �� � 7 	 7t 	
+��

!$ ����� @
�&P
�� 	 7t 	

+��
!$ �2É�7 � s=z �

£;:�� _x@|CYp�K ªrMwKFCY¨�:Qd�p�KY:�A�v=G=d�p#p#<¢dk:bKF<j:�_x:=?�Bud3G`_�KL:�_xpVCNBx:=A�K 8 SUT#@gZ�@3?=BxA#A#BDA#?�:`¨�COT#@WÀ;AVBxvb@3M[KF@
d�:=MNMN@/KFP�:�A�HVK	CN: 	 � @ G`A�H)	 � Æ 8 SUTV@�BDA#BxCOBeG`_¯d�:=A�H&BxCOBx:=A�K	�¡@X<�p�KLCfKFP�@�dkB ¨�E�G�MN@�CNT#@�BxAVBxCNBuG`_
v=G`_Dp#@�KY:`¨d	-G�A�H 	 4 ~�H&@3A#:=CN@�H�G�K]	 � G�A�H 	 4 � 8 lr:=M�KLBx<>PV_xBedkBxCLEX�U@2CwG`ab@>	 � � + � 8 SUT#@3MN@±G`MO@gCNTV@3A
CNTVMN@3@2obp�G`_DBxCwG�CNBDvb@3_xE±H&BeKLCNBxArd�CY:�p#C[d�:�<j@�K�~VH&@3P�@3A�H&BDA#?X:�A�CNT#@fv=G`_Dp#@f:`¨ 	 4 � 8

�
�
� 6 ;202, 3�5 � ;�� 8 6�6 ;20

�
SUTV@3MN@XBuK�Gmd�MNBDCNBed|G`_�v=G`_Dp#@X:`¨ 	 4 � . 	 4�� ¨�:=M��YT#BedwT 	��Np�KLCfMN@�G=d­T#@/K�COT#@

<mG �&BD<�p#< :�¨�CNT#@�P�:=CN@3AQCNBuG`_	
���	¥�²G`A�Hmd�:=<>@�K�CN:2MN@�KLC 8 I]A>CNTVBeKUd|G�KF@fCOT#@*À;A#BDvb@3MwKL@*G�KLE&<>PVCN:�COBed3G�_x_DE
@3vb:=_xvb@�KgCO: G HQ@ ¿bBDCNCN@|M>KL:�_xpVCNBx:=A 8 SUT#BeKjKF:�_Dp#CNBD:�A MN@�obp#BxMO@�KXCNp#A#BDA#?^G`A�H�BuK p#ArKFCwG�Z#_x@¤~;KLBxA�dk@JG�A&E
P�@3MNCOp#MNZrG`CNBD:�A��YBx_x_�BxA�HQp�d�@�COT#@�ª�@3_eH>CO:�MO:�_x_�G3�YG3E�¨�MN:=<¢CNT#@f<mG �&BD<Xp#< :�¨�BxC[KUP�:=CN@3AQCNBuG`_ 8

�
�
	 *	� ;.0 ��� 3	� � (+( ;+5 ;.0�3�698:*�, � l#:=M2	 4 � � 	 4
� ~�COT#@Xª�@3_eH�:�vb@3MwKLT#:b:�C[K	COT#@�< G �QBx<�p#< :`¨ 
±��	��

G`ArH�COT#@WÀ;AVBxvb@3M[KF@g@|vb:�_xvb@/KUCN:>_uG`CN@JÂ]COBx<>@fP�:��U@3M�Â]_uG/� BDA&³�G`COBx:=A�~.�YBxCOT�:�Z�KL@3MNv=G�CNBx:=A�G`_¡d�:=A�KF@/oqp#@|A�d�@�K
KFBD<>Bx_uG`M�CN:jH#G�MNa>@3AV@3MN?=E>�YBxCOT�@/oqp�G�CNBD:�A?Â :`¨ Â´KFC[G`CN@2P�G`M[G`<>@|CN@3M � ��� &T� 7
 �tQ8�

��� �'6 ��0.; � 8:, �
��5 3�0 8 6 � � l#:�M=	 4 � �8	 4�� ~ 	�H&:b@�KYA#:�CYMO@�G�dwT>COT#@f<mG �QBx<�p#< :`¨¯BxC[KUP�:=CN@3AQCNBuG`_�G`A�H
MN:=_x_uKUZ�G�dwamH&:��YAmCN: 	,& Æ 8 SUT#BuK�EQBx@|_eH#K¡G	¨�p#CNp#MO@2d�p#MNv=G�CNp#MO@gKLBxA#?=p#_eG�MNBDCFE 8

I]A>CNT#@*<>:=MN@YBxAQCN@|MN@�KLCNBxAV?gd|G�KF@*BxAj�YT#BedwT�COT#@¼À;A#Bxvb@|MwKF@*dk:�AQCwG`BDA�K�< G`CNCO@3M3~=BxC�BeK�P�:¤KNKLBxZ#_D@;CO:XKFTV:`�
CNTrG`C*CNT#@2CNT#MO@3@gP�:bKOKFBDZ#_x@±d�:bKL<>Bed�¨�pVCNp#MO@�K�BuH&@3AQCNB§ª�@�H>BxAmCNTV@gv=G�d�pVp#< d3G�KL@gMN@|<mG`BDA>BxA�CNT#@2P#MN@�KL@3A�d�@
:`¨²<mG`COCN@3M 8

�UE�dwT#:b:bKLBxA#? � � ÉNÆ<2 � � @3 ±~.CNT#@�dk:�MNMO@�d�COBx:�ArK;CN:mCNTV@�KFCwG�A�H#G�MwH�d�:bKL<>:�_D:�?�E�:�A#_DE�Z�@�d�:�<j@gBx<DÂ
P�:�MOCwG`AQC�G`CYCNTV@�P#MN@/KF@3AQCU@3P�:QdwT�~&< G`aQBxA#?2CNT#BuK�CNTV@3:�MOEmGXd3G`ArH&BeH#G�CN@�CO:X@
�QP#_eG�BxA>COT#@f:�Z�KL@3MNvb@�HjG�d3d�@|_ Â
@3M[G`CNBD:�Am:`¨¯CNTV@*À;A#BDvb@3MwKL@;�YBDCNT#:=p#CYMN@�dk:�p#M[KF@�CO:�H#G`MOa>@3A#@3MO?�E 8 ¿bBxArd�@��U@�T�G3vb@�A#:XP�G�MNCNBud�p#_uG`MUMO@�G�KL:�A
¨�:�M�CNT#BuK;dwT#:�Bud�@b~�KLp�d­T G�CNpVA#BxA#?jG`PVP�@/G`MwK�A#:j<>:�MO@gG�CNCOMwG�dkCNBxvb@fCOT�G`A�COT#@gCOMwG�HQBxCNBD:�A�G�_�dwT#:=Bed�@2:`¨�COT#@
d�:¤KF<>:=_x:�?=Bed3G�_�d�:=A�KFC[G`AQC 8

y�_x@�G�MN_DE>:�p#M*dwT#:=Bed�@�:�¨¡d�:=MNMN@/d�CNBD:�AmCN:�CNT#@f?=MwG3v&BDCwG�CNBx:=A�G`_�G=d�CNBD:�A�d3G�AJZ�@f?�@3A#@|MwG`_DBx{3@/H 8 S¥@|MN<mK�:`¨
CNTV@ ¨�:=MN< � � 8 � � � 4��  	 � ~#�YBDCNT�� �@É=~#_x@�G=H>CN:jKFBx<jBx_eG�MU_uG`CN@JÂ]COBx<>@�KF@3_§¨�G=d3d�@3_D@3MwG�CNBD:�A�~Q�YBxCNTmZ�@3T�G3vQBx:=M
KFBD<>Bx_uG`M�CN:jGXH#G�MNam@3A#@3MO?�Emdk:�<>P�:�AV@3A&C¡�YBxCOT�@/oqp�G�CNBD:�Am:`¨¡KLCwG�CN@fP�G`M[G`<>@|CN@3M

� ��� & �!É; 7 ���  7 �
t � 7 �$ É`�[���  2É`� 7 � s=} �

y�_x@/G`MN_DE;COT#@3MO@�¨�:�MO@b~�KFp�dwT�<>:QHQB ª�d3G�CNBD:�A�K�d3G�Af@�G�KLBx_xE�G�d|d�:�<><j:QH#G`CO@�d�pVMNMN@|A&C�:�Z�KL@3MNv=G`COBx:=A�G`_bZ�:�pVA�H#Kx� ÉNÆ0Ç�~
¦�t�� :�A>COT#@�@�obp�G�CNBx:=A>:`¨²KFC[G`CO@�P�G`M[G`<>@|CN@3MP�!É�7 Ç z � � ��� � �3Æ 7 ¦ Ç>�]� z 	�dk:�A&ª�HQ@3A�d�@�_D@3vb@3_�� 8 I]A>COT#@
G�KLE&<jP#CN:=CNBedgMO@3?�BD<>@��)& É�BeKfMNp#_D@�H�:�p#C±G`CgCOT#BeK�_D@3vb@3_]~��YT#Bx_D@���� 7 BeKfG`_D_x:��U@/H � @3vb@|A��n& É�BuK
P�@3MN<jBxCNCO@�HXB ¨¯�U@2G`MO@	AV@�G`MYCOT#@fCN:�P�:`¨�COT#@fP�:�CN@|A&COBeG`_ 8

l�BxArG`_x_DEb~�G�A&E^<>:QH&B ª�d3G`COBx:�A^:`¨�CNT#@�n�BxA�KLCN@3BDA?Â´9;Bx_DZ�@|MNC2G�d�COBx:=A�<�p�KLC3~�:`¨ d�:=p#MwKL@b~�Z�@Jdk:�A�KLBeKFCO@3AQC
�YBxCOT>CNTV@fd�_eG=KNKLBed*KF:�_uG`M*KLE#KLCN@3<�CN@�KLCwK�:`¨�?�M[G3v&BDCFE�CNTV@3:�MOEb~QG�KU�U@|_x_�G�KUAQp#<>@3MO:�p�K�:=CNT#@3M G�KLCNMN:=P#TQE#KLBed3G�_

t Ç



H&EQA�G`<jBed3G�_�CO@�KFC[K 8 \�@�TrG/vb@ d­T#:¤KF@3A^CNT#@�d�:=p#P#_xBDA#?�dk:�A�KLCwG`AQC � CN:�Z�@>vb@3MOE KL<mG`_D_]~�ZVp#CX�U@>TrG/vb@
G`_uKF:>BDA&COMN:QH&prd�@�HmG�A#@3� _xBx?=T&C*HQ@3?�MO@3@g:�¨�¨�MN@3@/H&:�< 8 y�T#BxZ�GB� ÉkÉ�Ç � T�G=K;P�:�BDA&CO@�H�:=p#C�CNTrG`C*CNT#@2<>:QH&@3_
�YBxCOT ��& ÉgBeKU@/oqp#BDv=G`_x@|A&CYCO:>�UM[G`A�KGÂ i Bud­ab@�CNT#@3:=MNEm�YBxCOT � & ÆXBxAmCNTV@XG`PVP#MN: �QBx<mG�CNBx:=Am�YT#@3MN@fCOT#@
P�:�CO@3A&COBeG�_�� G�KYA#@3?�_D@�d�CO@�H.~#G�A�HJ�U:=p#_eHmCNT#@|MN@�¨�:=MN@fZ�@gBxArd�:�A�KLBeKLCN@3AQCY�YBxCOTJ@
�QP�@3MNBD<>@3AQC 8 I]C*BeKYA#:�C*Eb@3C
d�_D@�G`M¡�YT#@3CNTV@3MUBDA�d�_xprH&BxA#?2CNT#@fP�:�CO@3AQCNBeG�_]~Q:�M*d�:=A�KFBuH&@3MNBDA#?g@��&CO@3A�KFBD:�A�KU:�¨�COT#@�:=MNBx?=BxA�G�_�<>:QH&@3_ ~Qd�:�p#_uH
G`_DCN@3MYCOT#BeKYdk:�A�d�_Dp�KFBD:�A 8

� � AK��E
M � 	 C �f
 	�� �IH�� J>��A ���BAK��� ����
DC �$E|�FLFM

I]A>CNTV@;ª�MwKLCY_x@�dkCNp#MO@;�¡@fH&@�KOd�MNBDZ�@/H�CNT#@�a&BDA#@3<mG�CNBed|K�G`A�HmH&EQA�G�<>Bed3K�:�¨�T#:=<>:�?=@3A#@3:=p�KUG�A�H>BeKL:�CNMO:�P#Bud
d�:¤KF<>:=_x:�?=Bx@�KYBxA�?�@3AV@3MwG�_�MO@3_eG�CNBxvQBxCLEb~Q�YT#Bx_D@gBDAJCNTV@XKF@/d�:�A�HJ�¡@XH&BuKNd�prKNKF@/H�CNTV@XKFBDCNp�G�CNBD:�A�BxA�:�p#M d�p#M²Â
MN@|A&Cfp#A#BDvb@3MwKL@ 8 I]A�CNT#BuK�_x@�d�COp#MN@X�¡@��YBDA�H-COT#@>dk_x:Qdwa�Z�G�dwa.~�p�KLBxA#?��YT�G`C2�U@�a&AV:`� :�¨*CNT#@�_eG3�*Kf:`¨
P#TQE#KLBed3K�G`A�H-COT#@Xp#A#BDvb@3MwKL@XCN:QH#G3E�CO:�BDA&¨�@3Mfdk:�A�H&BDCNBD:�A�K�BxA�CNTV@X@�G`MO_xE�p#A#BDvb@3MwKL@ 8 n�G�MN_DE�CNBx<j@�K��¡@3MN@
dwT�G`M[G�d�CO@3MNBD{3@�HJZQEJvb@3MOEJT#BD?�T�CN@3<>P�@3M[G`COp#MN@�K�G`A�H HQ@3A�KFBDCNBD@�K�~��YBxCOT-< G`AQE�PrG`MNCOBed�_D@�KFP�@�d�BD@�K�ab@3P#C�BDA
�]G�P#P#MO: �QBx< G`CN@=�;COT#@3MO<mG`_�@/oqp#BD_xBDZ#MNBDp#<¢Z&E�MwG�P#BeH-BDA&CO@3MwG=d�CNBD:�A�K 8 \�@��YBx_x_�COT#@3MN@k¨�:�MN@jT�G3vb@�CO:J<>:�vb@
Z�@3Eb:�ArH-G>KLBx<>PV_x@XHQ@�KNd�MOBxP#COBx:=AJ:`¨ A#:�A�Â]BDA&CO@3MwG=d�CNBDA#? �N< G`CNCO@3M �jG`A�Hn�NM[G�H&BuG`CNBD:�A�~ �JG�A�H-HQBeKNdkp�KNK�T#:��
CNTV@3MN<>:QHQE&A�G�<>Bed|K²�¡:�MOa#KUBDAJG�AJ@
�QP�G�A�H&BxAV?Xp#A#Bxvb@|MwKF@ 8

� O3Q � X[d5{ e Z o Z�YPW y _ \ \rX e
I]A�CNT#@fª�MwKLCf_x@�d�COp#MN@f�¡@�H&BeKOd�p�KNKL@�HJT#:�� CN:mHQ@�KNd�MOBxZ�@X<mG�CNCN@|M*G�KfG�P�@3MF¨�@/d�C;³�p#BuH.~�H&@/KNd�MOBxZ�@�H�ZQE�G�A
@3A#@|MN?�E�Â <>:�<>@|A&COp#< CO@3A�KF:=M � 

� & �

" ������ 
 � �  �� � 
�� � � sb¦ �
�YT#@3MO@�� 
 BuK�CNT#@U³�pVBeHg¨�:�p#M�Â]vb@3_D:Qd�BxCLEb~�
gBuK�CNT#@Y@3AV@3MN?=E�H&@3A�KLBxCLEgBDAXCNT#@*MN@�KLC�¨�MwG�<>@Y:`¨�CNT#@U³rp#BeH�G`A�H��
BeKUCOT#@fP#MN@/KNKFpVMN@fBxAmCNTrG`C�KNG`<j@;¨�MwG�<>@ 8 SUTV@	@|A#@3MN?=EÁÂ <>:=<>@3AQCNp#< CN@3A�KL:�M*BeKYd�:�v=G`MOBeG�A&CO_xEjd�:�A�KL@3MNvb@/H.~

� 
 � 
�� & Æ 7 � s=s �

I]A%GJ<>:�MO@�d�:�<jP#_x@3CO@�H&@�KOd�MNBDP#CNBD:�A�~¯G�³�p#BeH��YBx_x_�Z�@mdwT�G`M[G�d�CO@3MNBD{3@�HJZQE obp�G�A&COBxCNBD@�K�BxA%G=H#H&BDCNBx:=A
CN:jCNT#@f@3A#@|MN?�E�H&@|A�KFBDCFE G`A�HJP#MO@�KNKLp#MN@ 8 c�G�A&E>³�pVBeH#KYT�G3vb@2G>d�:�ArKF@3MOvb@�Hmoqp�G�A&COBxCLEmG=KNKF:QdkBeG`CO@�HJ�YBxCOT
CNTV@3<¢G`ArH�KL:��¡@f�YBx_x_�G`_uKF:�BxAQCNMN:QHQp�d�@2G , � 1 � ;20�� ��� � ;2,��/8 6 ��� 
 ~#�YT#Bud­TmBeKYG�_eKL:�d�:�A�KL@3MNvb@/H

� 
 � 
 & Æ 7 � s �q�

l#:�MYA#:=A?Â CwG�dwTQEb:�A#Bud < G`CNCO@3M � 
 BeKYGgCOBx<>@3_DBxab@:Ç0Â]vb@�dkCN:�M*G�A�H>CNT#@|MN@�¨�:=MN@f�U@f<mG3EjH&@�d�:=<>P�:bKF@�BxC*G�K

�

 & � � 
 7 �]�kÆq�

\�@�d3G�A>G�_eKL:gBxAQCNMO:QH&p�d�@*G�A ;2, 690�* 	 � � ��� � ;2, �/8 6 � � 
 8 SUT#BuK�obp�G�A&COBxCLEgBuK²AV:�C¡d�:�ArKF@3MOvb@�H.~bZ#p#C�MwG�CNT#@|M
:�Z�@3EVK*GXd�:�v�G�MNBuG`AQCYvb@3MwKLBx:�Am:�¨�CNT#@2KL@�d�:�ArH _uG3�1:�¨�CNT#@|MN<>:QH&EQA�G�<>Bed3K

� 
 � 
 � Æ#7 �]��É`�

t�z



£;:=CfG`_D_�P#T#@3AV:�<>@3ArG�G�MN@�KFprd3d�@�KOK´¨�p#_D_xE�H&@�KOd�MNBDZ�@/HJBxA�CN@|MN<mKU:�¨*KFprd­T�G>_x:Qd|G`_�@3AQCNMO:�PQEmvb@�d�CN:=Mg��@ 8 ? 8 ~
Z#_uG�dwa�T#:=_x@�Kw� � ¨�:=MNCNpVA�G`CO@3_xEb~#BDCYKLp��mdk@�K�¨�:�M�Gg�YBeH&@fv=G`MOBx@3CLE�:`¨�³rp#BeH#KUMO@3_x@|v�G�A&CYCO:�d�:bKL<>:�_D:�?=E 8

SUT#@jd�:�A�KL@3MNv=G�CNBx:=A-_uG3� ¨�:�MfCOT#@X@3A#@3MO?�E�Â]<j:�<>@3AQCNpV< CN@3ArKF:�MfEQBx@3_uH#K�~�<>:bKLC�Bx<>P�:=MNCwG�A&CO_xEb~�@�obp�GºÂ
CNBD:�A�� 7=z �[~��YT#Bud­T d3G`A�Z�@fCOT#:�p#?=T&C*:`¨�G�KUCNTV@ ªrMwKFC*_eG3� :`¨�COT#@3MO<>:QH&EQA�G`<>Bud3K

� � & � � �'� � � 
 � �]� 7 �

�YBxCOT � � & Æ 8
I]C�BuK.p�KF@�¨�pV_&CO:;MO@�KF:=_xvb@ � 
 BxAQCN:*d�:=<>P�:�A#@3AQCwK�P�G�MwG`_D_x@3_QG�A�H	P�@3MOP�@3A�H&Bud�p#_eG�M�CO:;COT#@�³rp#BeH3ÇEÂ vb@3_D:Qd�BxCLE

� 
 & ��� 
  	� 
 � �]� t �

�YT#@3MO@�� 
 � 
 & Æ 8 SUTV@>KOd3G`_uG`M4�>BuK COT#@�MN@�KLC²Â�¨�MwG`<j@�@3AQCNMO:�PQE�H&@3A�KLBxCLEJ�YTVBedwT�~�p#P CN: G`A%G=H#H&BDCNBxvb@
d�:=A�KFC[G`AQCg��CNT�G�CY�U@2d3G`A d�:�ArKFBeKLCN@3AQCN_DE>KL@3CYCN:X{|@3MN:Q�w~�d3G�A�Z�@2�YMNBxCOCN@3A G�K

�"& 
  �� 7 �]�0Ç&�

I]AmG�HVH&BxCOBx:�AjCN:XG�_x_�CNTV@�KF@fobp�G�A&COBxCNBD@�K�~=�U@�<�p�KFC²KFP�@�d�B§¨�E�G`Am@�obp�G`COBx:�Aj:`¨¯KFC[G`CO@b~#G�A�H��U@�CFEQP#Bud3G`_D_xEXHQ:
CNTVBeKUBxA�KLp�d­T�GX�YG3EmG=KUCN:�CNMN@/G`C ��G`A�H �gG�KYBxArH&@3P�@3A�H&@|A&C¡v�G�MNBuG`Z#_D@�K 8
� O]N �,_De5\rZ {qv9X[dnZ�Y �����PZ v Z9oPe Z � U
SUT#@Yv=G`MOBx:=p�K�P�G`MOCNBedk_x@�K�BDA#T�G�Z#BxCOBxA#?�COT#@Y@�G�MN_xE2p#A#BDvb@3MwKL@Yd3G�AXZ�@*p�KL@�¨�p#_x_DE2d­T�G�MwG=d�CN@3MOBx{3@/HgG�d|d�:�M[H&BxA#?fCO:
CNTVMN@3@±d�MNBDCN@3MOBeG&R�BxAm@�obp#BD_xBxZVMNBxpV< vVK 8 :�p#C�:`¨�@�obp#BD_xBxZVMNBxpV<«� H&@�d�:=p#P#_x@/H��w~#Z�:bKL:�A#Budgv#K 8 ¨�@|MN<>BD:�A#Bud�~QG`A�H
MN@|_eG`COBxvQBeKLCNBedX��vb@3_x:Qd�BDCNBD@�K�A#@/G`M (3�YvVK 8 A#:�A?Â MN@|_eG`COBxvQBeKLCNBed 8 I]AJCOT#BeK�KL@�d�COBx:�A��¡@Xd�:=A�KFBuH&@3M�KFP�@�d�BD@�K;�YT#Bud­T
G`MO@fBxAm@�obp#Bx_DBxZ#MOBxp#< �YBDCNTmCNT#@2KLp#MNMO:�p#A�HQBxA#?�CNT#@|MN<mG�_.Z�G�CNT 8

��@3C�p�K�Z�@3?=BxAXZQEgHQBeKNdkp�KNKLBxA#?fCNTV@Yd�:=A�H&BxCOBx:=A�K�p#A�H&@3M��YT#Bud­T�G;PrG`MNCOBed�_D@YKLP�@/d�Bx@�K��YBx_x_QZ�@YBxA2@�oqpVBx_xBDZ?Â
MNBDp#<��YBxCNTmCOT#@2KFp#MOMN:�pVA�H&BxAV?�COT#@3MN< G`_�P#_eG=KF<mG 8 � ?�BDvb@3AmKLP�@/d�Bx@�K�MN@3< G`BxArK�BxAjCNT#@3MO<mG`_�@�obp#BD_xBxZVMNBxpV<
G�Kg_D:�A#?�G=KgBxC[KgBxAQCN@3M[G�d�COBx:�A�MwG�CN@mBeKf_eG�MN?�@|MgCNTrG`A%CNT#@m@
�QP�G�A�KFBD:�A M[G`CN@m:�¨�COT#@>p#A#BDvb@3MwKL@ 8 WY:�p#?=T#_xE
KFP�@�G�a&BDA#?#~�@�obp#Bx_DBxZ#MOBxp#< MO@�obp#BxMO@�K	BDCgCN:�Z�@mP�:¤KNKLBxZ#_D@ ¨�:=MXCNT#@mP#MO:QH&p�d�C[K :�¨fG�?�BDvb@3A MO@�G�d�COBx:=A�TrG/vb@
CNTV@>:�P#P�:=MNCNpVA#BxCLE�CN:JMO@�d�:=<�Z#BDA#@gBDA CNTV@>MN@3vb@|MwKF@XMO@�G�dkCNBx:=A%G`ArH-B ¨*COT#@�@��&P�G�A�KFBD:�A :�¨�COT#@�p#A#Bxvb@|MwKF@
BeK*MwG`PVBeH�@3A#:�pV?�T�CNT#BuK;�U:=A � CfT�G�P#P�@3A 8 � P�G`MOCNBud�_x@±KFP�@�d�BD@�K�¨�:�Mf�YT#Bud­T�CNT#@�BxAQCN@|MwG�dkCNBx:=AJM[G`CN@/K TrG/vb@
¨ G`_D_x@3A�Z�@3_x:�� COT#@�@��&P�G�A�KFBD:�A%MwG�CN@�:`¨�CNT#@�p#A#BDvb@3MwKL@�BuKfKNG`BuH-CN:�TrG/vb@ -/0�* ��;., *
�'6�:�M � ; (+*
� 	>5 ;�� 8 I4¨
CNTV@gBxAQCN@|MwG�dkCNBx:=AmMwG`CO@g:�¨YKL:�<>@fP�G�MNCOBed�_D@	�YBDCNT�CNT#@2Z�G�dwa&?=MN:=p#A�HJP#_uG�KF< G BuK ��~�BxC*�YBx_D_�Z�@�HQ@�d�:�pVP#_x@�H
�YT#@3AV@3vb@3M

� � $ � �]� z �
�YT#@3MO@fCNT#@29;p#ZVZ#_x@fdk:�A�KLCwG`AQC $ KF@3C[K�COT#@2d�:bKL<>:�_D:�?�Bud3G`_�CNBD<>@�KNd|G`_x@ 8

��K�G	?=:b:QH MOp#_x@*:`¨�CNTQp#<�Z�~�CNTV@;@
�QP�G�A�KFBD:�A�MwG`CO@;BDA�COT#@*@�G`MO_xEXp#A#BDvb@3MwKL@YBeK �wKL_x:��f~ �2G`A�H�P�G`MOCNBedk_x@�K
CN@|A�H�CO:>Z�@XBxAJCOT#@3MO<mG`_�@�oqpVBx_xBDZ#MNBDp#< �4p#A#_D@�KNK*CNT#@3E G`MN@Xvb@|MNE>�¡@�G`aQ_xEmdk:�p#P#_D@�H�� 8 SUT#BuK;d3G�A�Z�@XKF@|@3A
¨�MN:=< CNT#@¡l#MNBD@�H&<mG�A#A�@�obp�G`COBx:=Ag�YT#@3AfCOT#@U@3AV@3MN?=EfH&@3A�KLBxCLE�BuK�H&:�<>BDA�G`CO@�H�Z&E G�P#_uG�KL<mGU�YBxCOT 
 � � " �
�U@fCOT#@3AmT�G3vb@

$ � � �
+�� � � 7 �]� } �

t�}



SUTQp�K�~�CNT#@j9;p#Z#ZV_x@�P�G`M[G`<>@3CO@3M�BuKgKFpVP#P#MN@/KNKF@/H��YBDCNT MO@�KFP�@�d�CfCO:JCNTV@�CO@3<>P�@3MwG�CNp#MO@XZ&E�G>¨ G�d�CO:�M2:`¨�  + � 8 ��C>@��&COMN@3<>@|_xE�@�G`MO_xE�COBx<>@/K���A#@�G`MmCOT#@ Å�_uG`A�dwa�@3M[G&~Y¨�:�Mm@
�VG`<>P#_D@��w~¡CNT#@�p#A#BDvb@3MwKL@�<mG3E
Z�@J@
�QP�G�A�H&BxAV? KL: obp#BedwaQ_xE�CNT�G�C�A#: KFP�@�d�BD@�KXG`MO@JBxA%@�obp#BD_xBxZVMNBxpV< � G�K�COT#@m@
�QP�G`A�KLBx:=A�MwG�CN@ KF_x:��*Kk~
@�obp#Bx_DBxZ#MOBxp#< Z�@�d�:=<>@�KgP�:bKOKFBxZV_x@ 8 9;:��U@3vb@3M|~�CNT#@�BxAQCN@3M[G�d�COBx:=A�M[G`CO@ � ¨�:=M>G�P�G`MOCNBedk_x@m�YBxCOT�d�MO:bKNKGÂ
KF@/d�CNBD:�A ��BuKUCLE&P#Bud3G`_D_xEX:�¨�COT#@�¨�:�MN<

�,&�� ��� � � � �]� ¦ �
�YT#@3MO@ ��BeKYCNT#@fAQp#<�Z�@|MYH&@3ArKFBxCLE�G`ArH � G�CLEQP#Bed|G`_.PrG`MNCOBed�_D@fvb@3_x:Qd�BDCLE 8 ¿¤BxA�d�@ � � �52 � ~#CNT#@±H&@3A�KLBxCLE
:`¨*PrG`MNCOBed�_D@�K;�YBD_x_�@3vb@|A&COp�G`_D_xE�H&BxP^KF:�_x:�� COT�G`Cf@�obp#BD_xBxZVMNBxpV<«d|G`A :=A�d�@jG`?bG�BxA AV:�_D:�A#?=@3MgZ�@�<mG`BDA?Â
CwG�BxA#@/H 8 I]A�:�p#M2d�p#MOMN@3AQC*p#A#Bxvb@|MwKF@¤~�A#: KFP�@�d�BD@�K�G`MO@XBxA�@�obp#BD_xBxZVMNBxpV< �YBDCNT�CNTV@XZ�G�dwa&?=MN:=p#A�H�P#_eG=KF<mG
�4MO@3P#MO@�KF@3AQCN@/H�Z&EjCNT#@Xy¡c���P#T#:=CN:=A�K­� 8

£;:���_D@3C�p�K�¨�:Qd�p�K�:�A>PrG`MNCOBed�_D@�K�BDA�@�obp#BD_xBxZVMNBxpV< 8 l#:=MUGf?bG=K�:`¨��U@�G�a&_DEÁÂ BxAQCN@|MwG�dkCNBxAV?;P�G�MNCOBed�_D@�K�~��¡@
d3G�A�H&@�KOd�MNBDZ�@gCNTV@gKLCwG�CN@XBxAmCO@3MN<mKU:�¨¡G ��8 �2690 8 � �'698:*�, - � , ( 6 8:*�, �����²�[~��YTV@3MN@2CNT#@2CNT#MO@3@�Â <>:�<>@|AbCNp#<
� KOG`CNBuK´ª�@/K

& 8 ���²�I& � 8  �" � " 8 7 �]� s �
SUT#@jH&BeKLCNMOBxZ#p#COBx:=A-¨�p#A�d�COBx:=A dwT�G`M[G�d�CO@3MNBD{3@�K;COT#@jH&@3A�KLBxCLE�:`¨ P�G`MOCNBedk_x@�K�BxA^G�?=Bxvb@3A�<j:�<>@3AQCNpV< ZVBxA 8
�]I]A�?=@3A#@3M[G`_�BDC��YBx_D_�G`_uKF:mZ�@�Gj¨�pVA�d�CNBD:�A�:�¨YCNTV@�KFP�G�CNBeG�_�P�:¤KFBDCNBx:=A���~�Z#p#Cf�U@�KLp#P#P#MO@�KNK�CNTrG`CfT#@3MO@ 8 �
SUT#@fAQp#<�Z�@3M H&@3A�KLBxCLEb~Q@3A#@3MO?�EjH&@3A�KLBxCLEb~#G�A�H�PVMN@�KOKFp#MO@	:�¨¡KF:=<>@fKLP�@/d�Bx@�KU_uG`Z�@3_D@�H ,�G`MO@	?=Bxvb@3AmZQE

� � & ���
� 7 / � � ? � � �����C� � �


 � & ���
� 7 / � � ? &±�����C� � ���²� � � �

� � & ���
� 7 / � � ? " � " 8

t &X����� � � �����C� � � � �]�=�q�

�YT#@3MO@ � � BuKUCNT#@�A&p#<�Z�@3M�:`¨¡KLP#BxA�KLCwG`CO@�KU:`¨¯CNTV@	PrG`MNCOBed�_D@�K 8 l#:�MY<mG=KNKF_D@�KNK�P#T#:=CN:�ArK��¡@	TrG/vb@ ��� & 7 ~
�YT#BD_x@g¨�:�M2Gm<mG�KOKFBxvb@2vb@�d�CO:�M�Z�:bKL:�A%KLp�dwT G=K	CNTV@�� �U@XT�G3vb@ �
	 & tQ8 I]A�CNTV@�p�KLp�G`_¡G=d3d�:�pVA&COBxA#?V~
P�G�MNCNBud�_x@/K�G`A�H^G`AQCNBxPrG`MNCOBed�_D@�K*G`MN@�CNMO@�G`CO@�H�G�KgKL@3P�G�MwG`CO@>KLP�@�d�Bx@/K � CNTQp�K�~�¨�:�M2KFPVBxA?Â ÉEÈ 7 @3_D@�d�CNMO:�A�K�G`A�H
P�:bKLBxCNMO:�A�K��¡@XT�G3vb@ � ��� & � ��
 & 7&8 I]A�CNTV@3MN<mG�_�@�obp#Bx_DBxZ#MOBxp#<¢G�CfG�CO@3<>P�@3MwG�CNp#MO@ � CNTV@XP�G`MOCNBedk_x@�K
�YBx_D_.Z�@gBDA>@3BDCNT#@3M*l#@3MO<>B Â i BDMwG�dY:�M*�U:¤KF@�Â´n�BxA�KLCN@3BDA�H&BeKLCNMNBDZ#p#COBx:�ArK�~

�����²�I& É
��� ��� � 6 
 � É � �yÉNÆkÆq�

�YT#@3MO@fCNT#@fP#_Dp�KYKFBD?�AJBuK�¨�:�MU¨�@3MO<>Bx:=A�KUG�A�H�COT#@f<>BxAQp�K�KFBD?�Am¨�:�MYZ�:bKL:�A�K 8
\-@±d3G`A�HQ:�COT#@gBDA&CO@3?�M[G`_eKY:�vb@3MYCNTV@XH&BuKFCNMOBxZ#pVCNBx:=A�¨�p#Ard�CNBD:�A�KYBxA�CF�¡:�:=P#P�:bKLBxCN@X_DBx<>BDCwKkR�P�G`MOCNBedk_x@�K

�YT#Bud­T�G�MN@XT#BD?�T#_DEJMN@|_eG`COBxvQBeKLCNBedX� � � � �¡:�MfT#BD?�T#_DEJA#:=A?Â MN@3_uG`CNBDv&BuKFCOBed�� � � �J� 8 SUT#@XMN@�KLp#_xC[K�G`MO@
KFTV:`�YA�BxAmCwG�Z#_x@ 7 ~#BxAm�YT#BedwT��XBuKUCNT#@2WYBx@3< G`A#A�{3@3C[G	¨�p#A�d�COBx:�A�~�G`A�H��Q� t ����Ég7 7 Æ 7&8

l#MN:�< CNT#BuK�C[G`Z#_D@	�¡@2d3G`A�@
�&COMwG=d�C*KF@3vb@|MwG`_�P#Bx@/d�@�K�:�¨�MN@|_x@3v=G`AQCYBxAQ¨�:�MN< G`CNBD:�A 8 WY@3_uG`CNBDv&BuKFCOBedYP�G`MOCNB Â
d�_D@�K�~b�YT#@3COT#@3M�Z�:bKL:�A�KU:=M�¨�@3MO<>Bx:=A�K�~�MO@3<mG�BxAXBxA G`P#P#MO: �&BD<mG`CO@3_xEf@�obp�G`_�G�Z#p#A�H#G�A�d�@�KUBDA�@/oqp#BD_xBDZ#MNBDp#< 8
�*A�d�@*CNT#@|E�Z�@�d�:=<>@YA#:=A?Â]MO@3_eG�CNBDv&BuKFCNBud�~bT#:��U@3vb@|M3~�COT#@3BxM¡G�Z#p#A�H#G�A�d�@fP#_Dp#<><>@kCwKk~�G�A�H>Z�@/d�:�<>@/K�@
�QP�:0Â
A#@3AQCNBuG`_D_xE�KFp#P#PVMN@�KOKF@�H��YBxCOTfMN@�KLP�@/d�C�CN:*CNT#@�MO@3_eG�CNBxvQBeKLCNBud�KLP�@/d�Bx@�K 8 SUT#BeK�BeK�KLBx<>P#_DEYZ�@�d3G`prKF@�BxC�Z�@�d�:=<>@�K
P#MO:�?�MO@�KNKLBxvb@3_DE�TrG`MwHQ@3M�¨�:=MY<mG�KOKFBDvb@�P�G`MOCNBud�_x@�Â´G`AQCNBDP�G`MOCNBud�_x@*P�G`BDMwKYCN:XZ�@gPVMN:QH&p�dk@�H�BDAJGgPV_eG�KL<mGg�YBxCOT� � � 8

tq¦



WY@3_eG�CNBDv&BuKFCNBud WY@3_eG�CNBDv&BuKFCNBud £;:�A�Â]MO@3_eG�CNBxvQBeKLCNBud
�U:bKL:�A�K lr@|MN<>BD:�A�K �]n�BxCOT#@3M��

� � � � � �
���

��� � � � �
"
� � � � �
���

�%� � � ��� � ��� 
8 � � � 698 � 2 ��� 6 


 � � �� ! ��� � " � �= � � �� ! ��� � " � � � �
� � 4� 
 � 4� 
 � � � � � 
 �

S�G`ZV_x@ 7 R�£;pV<�Z�@3M H&@3A�KLBxCLEb~b@3A#@3MO?�EmHQ@3A�KFBDCLEb~#G�A�H�P#MO@�KNKLp#MN@¤~&¨�:�M*KFP�@�dkBx@�KUBDA�COT#@3MO<mG`_�@�obp#Bx_DBxZ#MOBxp#< 8

I]CgBeKgBDA&CO@3MN@/KFCNBDA#?JCO:�A#:�CO@>CNTrG`C3~¡G`_DCNT#:=p#?�T <mG`COCN@3MfBuKg<�p�dwT�<>:=MN@mH&:=<>BxArG`AQC	COT�G`A MwG=H&BeG�CNBx:=A
BxA%COT#@>p#A#BDvb@3MwKL@>CN:QHVG/E¤~UKLBxA�d�@jCNT#@3BDMX@3A#@3MO?�E^H&@3A�KLBxCOBx@�K2KNd3G�_x@�H&B ��@3MO@3AQCN_xE�COT#@m@�G`MO_xE�p#A#BDvb@3MwKL@>�YG=K
MwG=H&BeG�CNBD:�A?Â´H&:�<jBxA�G�CN@�H 8 \-@±d3G`A��YMNBxCO@fCNT#@2MwG`COBx:�:`¨�COT#@XHQ@3A�KFBDCLE>P�G`M[G`<>@|CN@3M[KUBxAJ< G`CNCO@3MYG�A�HJMwG=H&B Â
G`COBx:=A�G�K

���
� �

& ��� !
� � ! ' �� ! ) & ��� !

� ��! �®É� �&� 254 7 �yÉNÆ�É`�
SUT#@fMN@/H#KFT#B§¨�CY:`¨�< G`CNCO@3M²Â MwG=H&BeG�CNBD:�A>@�obp�G�_xBxCLE�BeKUCOT&p�K

É� � ��� & ��� !
� ��! � t	� ÉNÆ � 7 �yÉNÆ 7 �

SUT#BuK @
�QP#MO@�KNKLBx:�A G=KNKFpV<>@�KXCNT�G�C�COT#@JP�G�MNCOBed�_D@�KgCNT�G�C>G�MN@�A#:�A?Â MN@|_eG`COBxvQBeKLCNBed�CN:QH#G3E��¡@3MN@�G�_eKF:�A#:=A?Â
MN@|_eG`COBxvQBeKLCNBedfG�C � �
� � COT#BeK*KFTV:�p#_uHJZ�@�GjKNG/¨�@�G=KNKLp#<>P#COBx:�A�~��YBDCNT�CNTV@gP�:bKOKFBxZV_x@X@
�Vd�@3P#COBx:=AJ:`¨¡<mG=KNKLBxvb@
A#@3pVCNMNBDA#:bKk~#�YT#BedwT><mG�ab@fGg<>BDA#:�MOBxCLE�d�:�AQCNMOBxZ#pVCNBx:=AmCN:�CNT#@fCN:=CwG�_�H&@3A�KLBxCLE 8

��K;�¡@g<>@3AQCNBD:�A#@/H BDAJ:=p#M2H&BeKOd�p�KNKLBx:=A�:`¨¡CNT#@>y¡c�� BxAJCOT#@XP#MO@3v&BD:�p�K*_x@�d�COp#MN@¤~#@3vb@3A�HQ@�d�:�pVP#_x@�H
P#T#:=CN:=A�Kg<mG`BDA&C[G`BDA GJCOT#@3MN< G`_�H&BuKFCOMNBxZVp#CNBD:�A � CNT#BuK	BuK	A#:=CgZ�@�d3G�p�KF@mCNTV@3E�G`MO@�BDA @�obp#Bx_DBxZ#MOBxp#<�~.Z#pVC
KFBD<>P#_DEJZ�@�d3G�p�KF@>COT#@mH&BuKFCOMNBxZVp#CNBD:�A-¨�p#Ard�CNBD:�A MO@�H#KFTVB ¨�CwKfBxAQCN: GJKFBD<>Bx_uG`M2H&BuKFCNMOBxZ#pVCNBx:=A-�YBDCNT%GJ_D:��U@3M
CN@|<>P�@3MwG�CNp#MO@	PVMN:�P�:=MNCNBD:�A�G�_�CN: É  � 8 \�@Xd|G`AJCOT#@3MO@�¨�:�MO@XKFP�@�G�aJ:�¨UCOT#@,�O@ ��@�d�COBxvb@�CO@3<>P�@3MwG�CNp#MO@ �X:`¨
GXMN@3_uG`CNBDv&BuKFCOBed*KFP�@�d�BD@�K�COT�G`CY¨�MN@3@|{3@�K�:=p#C�G`C�GgCN@3<>P�@3M[G`COp#MN@ ��� G�A�HmKNd3G�_x@�¨ G�d�CO:�M%� � R� � � 
� � �#�I& � � ' � �� ) 7 �yÉNÆ t �
l#:�M�@
�VG`<jP#_x@b~wA#@|p#CNMOBxA#:¤K�H&@�d�:=p#P#_x@²G`C¯GUCN@3<>P�@3M[G`COp#MN@¯G`MO:�p#A�HDÉUcJ@|  � KFT#:=MNCN_DE�CNTV@3MN@�G3¨�CN@3M|~3@3_x@/d�CNMO:�A�K
G`ArH�P�:bKLBxCOMN:�ArKgG`AVA#BxT#BD_eG�CN@XBxAQCN:jP#T#:�CO:�A�Kk~�H&pV<>P#BxAV?>@3A#@3MO?�E^�]G`ArH�@3AQCNMO:�PQE�� BxAQCN:mCNT#@XPV_eG�KL<mG�Z#pVC
_x@/G/vQBxAV?�CNT#@mA#@3pVCNMNBDA#:bKXp#A�G���@�d�CN@/H 8 y�:=A�KF@/oqp#@|A&CO_xEb~��U@m@
�QP�@�d�C�G�A#@3p#COMNBxAV:-Z�G=d­aQ?�MO:�p#ArH�BxA%COT#@
d�p#MOMN@3AQCYp#A#BDvb@3MwKL@��YBxCOT�GXCN@3<jP�@|MwG`COp#MN@�:`¨¡G�P#P#MN: �QBx<mG�CN@3_DE 7 �X~#�YT#Bx_D@	COT#@fP#T#:=CN:�A�CO@3<>P�@3M[G`CNpVMN@�BuK
t � 8

�¢KFBx<jBx_eG�Mf@ ��@�d�Cg:Qd|d�p#MwK	¨�:=M�PrG`MNCOBed�_D@�K	�YTVBedwT%G`MO@�AV:�A?Â MN@3_uG`COBxvQBeKFCOBed�G`CjH&@�d�:=p#P#_DBxA#?V~��YBxCNT%:=A#@
Bx<jP�:=MNC[G`AQCgHQB ��@3MN@|A�d�@ 8 l#:�MgAV:�A?Â MN@3_uG`COBxvQBeKFCOBedXP�G`MOCNBud�_x@�K�COT#@>CN@|<>P�@3MwG�CNp#MO@�BuK PVMN:�P�:=MNCNBD:�A�G�_;CO:JCOT#@
aQBxA#@3COBed;@|A#@3MN?=E 48 � � 8�~&�YTVBedwT�MO@�H#KLT#B ¨�C[KYG�K*É  � 8 8 \�@	COT#@3MO@�¨�:�MO@	TrG/vb@

��
 	 
 2 � � 
� � �#�D& ��� ' � �� ) 8 7 �yÉNÆ0Ç&�

t�s



I]A�@|BxCNTV@3M¡d3G�KL@��U@�G`MO@�Bx<mG�?�BDA#BxA#?�CNT�G�CUCNTV@�KLP�@/d�Bx@�K�¨�MN@3@|{3@�K�:=p#CU�YT#BD_x@*MN@3_uG`COBxvQBeKFCOBedEÈ|A#:�A�Â]MO@3_eG�CNBxvQBeKLCNBud
G`ArH-KLCwG3E#K�COT�G`Cf�YG3E G/¨�CN@|MN�YG�MwH � B§¨UBDC;¨�MN@|@3{3@�KY:�p#Cf�YT#BD_x@XMO@3_eG�CNBxvQBeKLCNBud	G�A�H�KFp#Z�KL@�obp#@3AQCN_xEmZ�@�d�:=<>@�K
A#:=A?Â]MO@3_eG�CNBDv&BuKFCNBud�~bCNT#@2H&BuKFCOMNBxZVp#CNBD:�A>¨�p#A�d�COBx:=A��YBD_x_�Z�@±H&BeKLCN:=MNCN@/H�G3� G/E�¨�MN:�< G COT#@3MN< G`_�KFP�@�d�COMNp#< 8

SUT#@�A#:=CNBx:=A�:`¨±G`A�@ �.@/d�CNBDvb@>CN@3<jP�@|MwG`COp#MN@�G�_x_x:��*K�prK�CN:%HQ@�ª�A#@ G d�:�MOMN@�KLP�:�A�H&BDA#?%A#:�COBx:=A�:`¨
G`A @ ��@�d�COBxvb@mAQp#<�Z�@3M�:`¨2MO@3_eG�CNBxvQBeKLCNBud�HQ@3?�MO@3@�K�:�¨g¨�MN@|@�H&:�< ~U�YT#BedwT�BDA�CNp#MOA1P�@3MO<>BxC[KXG%d�:�<>PrG�d�C
@
�QP#MN@/KNKFBD:�A�¨�:�M�CNTV@�CO:�C[G`_bMN@|_eG`COBxvQBeKLCNBed�@3A#@3MO?�E�H&@3A�KLBxCLE 8 SUT#@�@ ��@�d�COBxvb@�AQp#<�Z�@|M�:�¨�MN@|_eG`COBxvQBeKLCNBed�H&@3?=MN@3@/K
:`¨¯¨�MN@3@�HQ:�< �]G�KU¨ G`M�G�KU@|A#@3MN?=E>BeKYdk:�A�d�@|MNA#@�H��¡d3G`AmZ�@XH&@kª�A#@�HmG�K

��� & +� 	�

	 
 
 �%� ' � �� ) "  ¦
s +� � ����� 	 
 


��� ' � �� ) " 7 �yÉNÆ z �

�]SUTV@	CO@3<>P�@3M[G`CNpVMN@ � BuKUCNT#@2G=d�CNp�G�_�CN@3<jP�@|MwG`COp#MN@�:`¨�COT#@fZ�G�dwa&?=MN:=p#A�H>P#_eG=KF<mGQ~�G�KOKFp#<>@/H�CN:�Z�@	BDA
@�obp#Bx_DBxZ#MOBxp#< 8 ��SUT#@3AmCNT#@�CN:�C[G`_�@3A#@3MO?�EjH&@3A�KLBxCLE�BDA>G�_x_�MN@3_uG`CNBDv&BuKFCOBedYKFP�@�dkBx@�K¡d�:�<>@/K¯¨�MO:�< G�H#HQBxA#?XCOT#@
d�:=A&COMNBxZVp#CNBD:�A�KU:�¨�@�G�dwTmKLP�@/d�Bx@�Kk~#CN:X:=Z#CwG�BxAJCOT#@2KFBD<>P#_x@Y¨�:�MO<�pV_eG


$& / 8
t Æ ��� � " 7 �yÉNÆ } �

\�@�d3G`A�H&:jCNT#@�KOG`<>@2CNT#BDA#?�¨�:�M�CNT#@2@3A&COMN:=P&E H&@3A�KLBxCLE 8 l#MO:�< �]�0Ç&�w~�COT#@X@3AQCNMN:=P&E�H&@|A�KFBDCFEmBDAJMN@|_eGºÂ
CNBDv&BuKFCOBed;P�G�MNCOBed�_D@�KU?�:b@�K�G�K � � MwG�CNT#@3M*CNTrG`A � "3~�KF:��U@2H&@kª�A#@gCOT#@f@ ��@�d�COBxvb@�AQp#<�Z�@|MU:`¨²MN@3_uG`CNBDv&BuKFCOBed
H&@3?=MN@3@/KU:`¨�¨�MO@3@�H&:=< ¨�:=M;@3AQCNMO:�PQE>G=K

���	� & +� 	�

	 
 
 ��� ' � �� ) �  ¦
s +� � �
��� 	 
 


��� ' � �� ) � 7 �yÉNÆ ¦ �

SUT#@f@3AQCNMO:�PQEmH&@3A�KLBxCLE�BxAmMN@3_uG`COBxvQBeKFCOBed*KFP�@�d�BD@�KUBeKUCOT#@3A

�"& 7 /
Ç z � �	� � � 7 �yÉNÆ s �

£;p#<j@3MNBud3G`_D_xE=~ ��� G`ArH ��� � �YBx_D_�CLE&P#Bud3G`_D_xE�Z�@Xvb@3MNEmdk_x:bKL@gCO:>@�G�dwTJ:=CNT#@|M 8 I]A�CNT#@D¿bCwG�A�H#G`M[H-cJ:QHQ@3_]~
�U@fT�G3vb@ ��� � ����� � �� �

ÉNÆPÆ � � t ÆkÆ>cJ@3 
ÉNÆ t ÆkÆ�cJ@3  � � �@É2cJ@3 
t � � ÉgcJ@|  8

�yÉNÆ=�q�

SUT#@f@3vb@3AQCwK�CNT�G�C�dwT�G�A#?�@2CNT#@f@ ��@�d�COBxvb@*A&pV<�Z�@3M¡:`¨¯MN@3_uG`CNBDv&BuKFCOBed�H&@|?�MN@|@�KU:`¨�¨�MN@3@/H&:�<¢G�MN@fCNTV@
�fy i
P#T�G=KF@2CNMwG�A�KFBDCNBD:�A�G`C t ÆkÆ�cJ@3 ±~#G`ArH�CNTV@gG�A#A#BDT#Bx_uG`CNBD:�Am:`¨¯@3_D@�d�CNMO:�A.È|P�:bKFBDCNMO:�AJPrG`BxM[K;G�C*ÉgcJ@|  8

�U@�d3G�p�KF@Y:�¨.COT#@YMN@|_x@�G=KF@Y:`¨�@3AV@3MN?=EgBxAQCN:�CNT#@YZ�G=d­aQ?�MO:�p#ArH P#_uG�KL<mG��YTV@3A>KLP�@�d�Bx@/K�G`A#AVBxT#BD_eG`CO@b~�BxC�BuK
:�AV_xE2G`A�G�P#P#MN: �QBx<mG�CNBD:�AgCO:�KOG3EgCNTrG`C�COT#@UCO@3<>P�@3MwG�CNp#MO@�?�:b@�K�G�K � ��É  � 8 ��Z�@3CNCO@3M¯G`P#P#MO: �&BD<mG`COBx:�A
BeKUCO:>KOG3E>CNT�G�C;COT#@2d�:�<j:`vQBxAV?	@|A&COMN:�PQEmH&@|A�KFBDCFE�BeKYdk:�A�KL@3MNvb@�H�~

� � � 2 � 7 �yÉPÉ¬Æq�
SUT#BuKg�YBx_x_�T#:=_eH p#A�HQ@3MXG�_x_�¨�:=MN<mKf:`¨ G�H&BuG`Z�G�CNBud�@3vb:�_Dp#CNBD:�A � @3AQCNMO:�PQE��YBx_x_¡:�A#_DE-Z�@mP#MO:QH&p�d�@�H%G�C�G
P#MO:Qd�@�KNKU_DBxab@*G�ª�MwKLC²Â :�MwHQ@3MYP#T�G=KF@fCNM[G`A�KLBxCNBD:�A>:=MYG�A�:=p#C²Â :`¨ Â @�obp#Bx_DBxZ#MOBxp#<�HQ@�d3G3E 8 � I]A ¨ G=d�C3~Q�U@�@
�QP�@�d�C

t �



CNTrG`C�CNT#@Y@|A&COMN:�PQEgPVMN:QH&p�dkCNBx:=A ¨�MO:�<�KLp�d­TXPVMN:Qd�@�KOKF@�K�BuK²vb@|MNE2KF<mG�_x_Vd�:�<jP�G`MO@�H	CO:	COT#@YCN:=CwG�_�@|A&COMN:�PQEb~
G`ArH-G=H&BeG�Z�G`COBedX@3vb:�_Dp#CNBD:�A�BeK�G`A @
�Vd�@3_D_x@3AQC*G`PVP#MN: �QBx<mG�CNBx:=A�¨�:=MgG�_x<>:¤KFC�COT#@X@3AQCNBDMN@X@�G�MN_xE�p#A#BDvb@3MwKL@ 8
�*A#@X@
�Vd�@3P#COBx:=AJBeKYBxAQ³�G`COBx:�A�~�HQBeKNdkp�KNKL@�HJBxA�CNT#@XA#@��&C*_x@�dkCNp#MO@ 8 ��y�:=<�Z#BDA#BxAV?X@3A&COMN:=P&E d�:�A�KL@3MNv=G�CNBx:=A
�YBxCOT�CNT#@2@
�QP#MN@�KOKFBD:�A%�®É¬Æ s ��¨�:=M�CNTV@X@3A&COMN:=P&E�H&@3ArKFBxCLEmBxA�MN@3_uG`COBxvQBeKFCOBedfKFP�@�dkBx@�Kk~��¡@X:�Z#C[G`BxA�G�Z�@|CNCN@|M
@
�QP#MN@/KNKFBD:�A>¨�:�MYCOT#@f@3vb:�_Dp#CNBD:�Am:`¨¯CNTV@	CO@3<>P�@3M[G`CNpVMN@b~� � � 25476 ��	� � 2r4 7 �yÉPÉkÉ`�
SUT#@XCO@3<>P�@3MwG�CNp#MO@f�YBx_x_¯d�:=A�KFBuKFCN@|A&CO_xEmH&@/d�MN@�G=KF@Xp#ArH&@3M�G�H&BuG`Z�G�CNBedg@|vb:�_xpVCNBx:=AJBDA�G`A�@
�QP�G`ArH&BxA#?jp#A#B Â
vb@3M[KF@b~3Z#pVC�BxC�HQ@�d�MN@/G�KF@/K.<>:�MO@�KL_x:��Y_xE��YTV@3AfCNT#@�@ �.@/d�CNBDvb@�AQp#<�Z�@|M.:`¨VMN@|_eG`COBxvQBeKLCNBed�H&@3?=MN@3@/K�:`¨V¨�MN@3@�HQ:�<
BeKYHQBx<>BDA#BeKLT#@�H 8

� O
� j lPXqe UV_
v mnX[v9Z {qd
��K��¡@JT�G3vb@�<>@3AQCNBx:=A#@�H.~�P�G�MNCNBud�_x@/K CLEQP#Bed3G�_x_DE H&:%A#:=CmKFC[G3E�BxA @�obp#Bx_DBxZ#MOBxp#< ¨�:=MN@3vb@|M � @3vb@3AQCNp�G�_x_DE
CNTV@�H&@3ArKFBxCLE Z�@�dk:�<>@�KXKL:-_D:�� CNT�G�C>BxAQCN@|MwG�dkCNBx:=A�KgZ�@�d�:=<>@>BxAQ¨�MN@�obp#@3AQC3~¡G`A�H%CNT#@�P�G`MOCNBud�_x@�K	¨�MO@3@3{3@
:�pVC 8 ¿bBxArd�@f@�KNKL@3A&COBeG�_x_xEjG`_D_�:�¨�CNTV@gP�G�MNCNBud�_x@/KUBxAJ:=p#M�d�p#MNMO@3AQCYp#A#Bxvb@|MwKF@�¨ G�_x_�BxAQCN:�CNTVBeK*d3G`CO@3?�:=MNEb~�BxCYBuK
Bx<jP�:=MNC[G`AQC;CO:mKFCOp�H&E�CNTV@gMN@|_xBed2G`Z#pVA�H#G`Ard�@X:`¨�H&@�d�:=p#P#_x@/HJKFP�@�dkBx@�K 8 �F�Y¨ d�:�p#M[KF@XBDC;BuK�G`_uKF:mP�:bKNKLBxZ#_D@
CN:f:=Z#CwG�BxAmGfKFBD?�A#B§ª�d3G�A&C�MN@|_xBed¡G`Z#pVA�H#G`Ard�@;¨�:�M�P�G�MNCOBed�_D@�K��YT#Bud­TX�¡@3MN@YA#@|vb@3M�BxA�CNTV@3MN<mG�_&@/oqp#BD_xBDZ#MNBDp#< �
@
�VG`<>PV_x@�Kg<>BD?�TQCXBxA�dk_xp�H&@mZ�G�MNEb:=A�K>P#MN:QH&prd�@�H�ZQE Ä¼À�S Z�G�MNEb:=?�@3A#@/KFBeKk~Y:�MmG �&BD:�A�K�PVMN:QH&p�dk@�H ZQE
v=G�d�pVp#< <>BuKNG`_DBx?=A#<>@3AQC 8 ��I]A�COT#BeKYKL@�d�COBx:�Am�¡@	�YBD_x_�CFEQP#Bud3G`_D_xEXA#@3?=_x@�dkC�¨ G�dkCN:�M[K�:�¨�:=MwH&@|M;p#AVBxCLE 8

\-@¡T�G3vb@YKL@3@3AgCOT�G`C¯MN@3_uG`CNBDv&BuKFCOBed�~k:�M � *�6�~`PrG`MNCOBed�_D@�K�T�G3vb@UG*A&p#<�Z�@3M�H&@3ArKFBxCLE�COT�G`C¯BeK�P#MN:=P�:=MNCOBx:�ArG`_
CN: � � BxA�@�obp#Bx_DBxZ#MOBxp#< 8 SUTQp�K�~�GmKFP�@�d�BD@�K�� CNT�G�C ¨�MO@3@3{3@/K�:=p#Cf�YT#Bx_D@�KFCNBD_x_�MO@3_eG�CNBDv&BuKFCNBud��YBx_x_¯T�G3vb@�G
AQp#<�Z�@3M¡H&@|A�KFBDCFE G`CU¨�MN@|@3{3@�Â :�p#C ��� ?�Bxvb@|A�ZQE

����� � � ��� � �� 7 �yÉPÉ 7 �
¿bBDA�d�@*CNT#BuK�BeK¡d�:�<jP�G`M[G`Z#_D@;CO:gCNTV@�A&pV<�Z�@3M�HQ@3A�KFBDCLEX:`¨�P#T#:=CN:=A�K;G�CUCOT�G`CYCOBx<>@b~=G`ArH�G3¨�CN@3M�¨�MN@3@|{3@�Â :�p#C
Z�:�COT-P#TV:�CN:=A�KgG�A�H�:�p#MfKLP�@�d�Bx@/K�� �Np�KFC�TrG/vb@XCOT#@3BDM;AQp#<�Z�@|M�H&@|A�KFBDCNBx@/K;H&BD_xp#CO@XZ&E�G�¨ G�dkCN:�M �����w� 2 �
G�KYCNTV@gp#A#BDvb@3MwKL@�@
�QP�G`ArH#K�~#BDCYBeK*KFBx<jP#_x@*CN:jKF@3@fCOT�G`C*CNT#@±G`Z#pVA�H#G`Ard�@g:�¨�� PrG`MNCOBed�_D@�K�CO:QH#G3E�KLT#:�p#_uH
Z�@2d�:�<>PrG`MwG�Z#_x@fCO:XCNT#@2G`ZVp#A�H#G�A�d�@g:�¨Yy¡c���P#T#:=CN:=A�K�~

��� ! � � � !�� É¬Æ 8 dk< 2 � 7 �yÉPÉ t �
\�@�@
�QP#MN@�KOK�COT#BeK�A&p#<�Z�@3M�G=K3ÉNÆ�8UM[G`COT#@3MYCNTrG`AwÇ ÉPÉ2KFBxArd�@;COT#@�MO:�p#?=T#A#@�KOKU:`¨¯:�p#M¡@�KFCOBx<mG�CN@�H&:b@�KUA#:=C
�YG�MNM[G`AQCgKLp�dwT�<>BeKL_x@�G=H&BxA#?�P#MO@�d�BeKLBx:=A 8 SUTV@�_D@�G�H&BDA#?md�:=MNMO@�d�CNBD:�A�CO:�COT#BeK*v�G�_xp#@XBuK�CFEQP#Bud3G`_D_xEmH&pV@�CO:
CNTV@�P#MO:QH&p�d�COBx:=A�:�¨*G=H#H&BxCOBx:=A�G`_¡P#T#:�CO:�A�KXKLp#Z�KL@�oqpV@3A&CfCO:JCNTV@>H&@/d�:�p#PV_xBxAV?�:�¨�� � BDA CNT#@¾¿bC[G`A�H#G�MwH
cJ:QH&@3_ ~.CNTV@XA&p#<�Z�@3M�H&@3A�KLBxCLEm:`¨YPVT#:�CO:�A�K�BxArd�MN@�G=KF@�K*Z&E Gj¨ G=d�CN:=Mf:`¨ G`P#PVMN: �&BD<mG`CO@3_xE ÉNÆPÆmZ�@3CL�U@3@3A
CNTV@Y@3_x@�dkCNMN:��¡@�G`afP#T�G=KF@*CNM[G`A�KLBxCNBD:�A�G�A�H CO:QH#G3Eb~QG`A�H�GfKFP�@�d�BD@�K��YT#Bud­T�HQ@�d�:�pVP#_x@�K¯H&p#MNBDA#?�COT#BeK�P�@3MNBD:QH
�YBx_D_.Z�@2H&Bx_Dp#CN@/H ZQEmG	¨ G�dkCN:�MY:�¨�Z�@3CL�¡@3@3AKÉfG�A�HKÉNÆPÆ�H&@3P�@3ArH&BxA#?X:=AmP#MN@�dkBeKF@|_xEX�YT#@3AmBDC�¨�MN@|@3{3@�K�:�p#C 8
¿b:V~²¨�:=M�@
�VG`<jP#_x@b~�A#@|p#CNMOBxA#:¤Kg�YT#BedwT G`MN@m_DBx?�TQC>��� � � cJ@3 g��T�G3vb@mG�AQp#<�Z�@3M2H&@3A�KLBxCLE-CO:QH#G3E%:`¨
� � & ÉPÉ z d�<B2 � P�@3M2KFP�@�d�BD@�K�~�G`A�H Gmd�:=MNMO@�KFP�:�ArH&BxA#?�d�:=A&COMNBDZ#p#CNBD:�A�CN:mCNTV@�H&@3A�KLBxCLEJP�G�MwG�<>@3CN@|MX�4B§¨
CNTV@3EmG`MO@fA#@3vb@3MOCNT#@3_D@�KNK�T#@�G3vQE�@3AV:�p#?=TJCN:�Z�@fA#:�A#MO@3_eG�CNBDv&BuKFCNBud;CN:QHVG/E��¡:`¨

� ! � � &(' � �
� 7 @|  ) % 2 8 7 �yÉPÉJÇ&�

Ç�Æ



�]I]A%CNTVBeK	ª�A�G�_Y@
�QP#MN@�KOKFBD:�A%�U@mT�G3vb@mKL@�d�MN@|CN_xE�CwG�ab@3A%G=d3d�:�pVA&CX:�¨fCNT#@m<>BuKNKLBxA#?mAQp#<>@3MOBed3G�_²¨ G=d�CN:=MwKk~
KF:mCOT#BeK;BuKfG MO@3_xBuG`Z#_D@XG�A�KF�¡@3M 8 ��SUT&prK�~�G>A#@3p#COMNBxAV:>�YBxCOT � � �BÉ¬Æ 2 8 @|  �U:�pV_eH�d�:=A&COMNBxZVp#CN@ � � �
7 � É¬Æ 2�" 8 SUT#BuK¥BuK�_eG�MN?�@¡@3A#:=p#?�TXCO:�Z�@YBxAQCN@3MO@�KFCOBxA#?Y�YBDCNT#:=p#C�Z�@3BxAV?�_eG�MN?�@¡@3A#:=p#?�TXCO:�<mG`ab@�A#@|p#CNMOBxA#:¤K
Z�@>CNTV@mH#G`MOa-< G`CNCO@3M 8 SUT�G�C�� Kf?�:b:QH%A#@3�*K�~�KLBxA�dk@>CNT#@j_eG`MO?�@>vb@|_x:Qd�BDCNBx@/K;:`¨*A#@|p#CNMOBxA#:¤K	<mG�ab@�COT#@3<
¨�MN@|@�ÂLKLCNMO@�G`< :�p#C2:`¨�:�vb@3MwH&@|A�KF@�MN@3?=Bx:=A�K�~�H&BD<>BxAVBeKFTVBxA#?>PVMNBx<j:�MwHQBeG`_¯P�@|MNCNpVMNZ�G�CNBx:=A�K�G`A�H-_D@�G3v&BDA#?JprK
�YBxCOT�G p#AVBxvb@3M[KF@��YT#Bud­TjT�G�KY<�prd­T�_x@�KOKYKFCOMNp�d�COp#MN@f:=A�KF< G`_x_�KNd3G�_x@�KUCOT�G`Am�¡@gG=d�CNprG`_x_DE>:�ZrKF@3MOvb@ 8

£;:�� dk:�A�KLBeH&@3M�BxArKFCN@/G�HfG;KLP�@�d�Bx@/K � �YT#Bud­T�BeK�A#:�A#MO@3_eG�CNBDv&BuKFCNBud¥:=M�(+*�5 �UG`C�CNT#@�COBx<>@�:`¨�HQ@�d�:�pVP#_xBDA#? 8
I]CYBeKU<�p�dwT�T�G�MwH&@|MYCN:jG�d3d�pVMwG`CO@3_xEjd3G�_ed�p#_uG`CO@	COT#@fMN@3_DBed*G`Z#pVA�H#G`Ard�@g:�¨¡GXd�:�_uH>MN@3_DBed;COT�G`A G T#:=CY:�A#@¤~
KFBD<>P#_DEYZ�@/d3G`p�KL@�CNT#@�@/oqp#BD_xBDZ#MNBDp#< G`Z#pVA�H#G`Ard�@�:`¨rG�A#:=A#MN@|_eG`COBxvQBeKLCNBed�KFP�@�dkBx@�K�BeK�dwT�G`A#?=BxA#?YM[G`P#BuH&_xE*�YBxCOT
MN@/KFP�@�d�C*CN:�CNT#@2Z�G�dwaQ?�MN:=p#A�HJP#_uG�KL<mG&~�G�A�H��¡@gT�G3vb@fCN:>Z�@±oqp#BDCN@fP#MO@�d�BeKL@�¨�:�_x_D:��YBxA#?�CNT#@f¨�MN@3@|{3@�Â :�p#C
P#MO:Qd�@�KNKfCN:�:�Z#C[G`BxA GmMN@3_DBeG`ZV_x@�G`ArKF�U@|M 8 SUT#@mG�d|d�p#MwG�CN@jd3G`_ud�p#_uG`CNBD:�A�CLE&P#Bud3G`_D_xE�BxAQvb:�_xvb@/K;A&pV<>@3MNBud3G`_
BxAQCN@|?�MwG�CNBD:�A%:`¨�CNT#@��U:=_xCN{|<mG`A#A�@�obp�G`COBx:=A ¨�:=M�GJA#@3CL�U:=MNa :�¨�BDA&CO@3MwG=d�CNBDA#?JPrG`MNCOBed�_D@mKFP�@�dkBx@�K � T#@|MN@b~
�U@jd�p#CfCO:JCNTV@>dwT�G�KL@>G�A�H KLBx<>P#_DEmP#MN:�vQBeH&@jG>MN@�G=KF:�ArG`Z#_D@mG`P#PVMN: �&BD<mG`CO@X@
�QP#MN@�KOKFBD:�A 8 I ¨ � !gBeK�COT#@
G`AVA#BxT#BD_eG�CNBx:=A�d�MO:bKOK�Â´KF@�d�COBx:=A�:`¨fCOT#@�KFP�@�d�BD@�K � G�CmG-CN@|<>P�@3MwG�CNp#MO@ � & � ��~UCOT#@�ªrA�G`_�AQp#<�Z�@3M
H&@3ArKFBxCLE�BxAmCN@|MN<mK�:`¨¯CNT#@fP#T#:=CN:=A�H&@3A�KLBxCLE��¡:�MOa#KY:�p#CYCO:�Z�@

� � � � � � � �<� É
� ! � � + - � � 7 �yÉPÉ z �

¿bBDA�d�@�CNT#@>PrG`MNCOBed�_D@�KgG�MN@>AV:�A#MO@3_eG�CNBxvQBeKLCNBud �YT#@|A CNT#@|E H&@/d�:�p#PV_x@b~�CNT#@3E��YBD_x_¡d�@3MOCwG�BxA#_DE�Z�@mA#:=A#MN@|_eGºÂ
CNBDv&BuKFCOBedYCN:QH#G3Eb~�G`A�HmCNT#@|BxMU@|A#@3MN?=EmH&@3ArKFBxCLE�BeK


 �n& � �����37 �yÉPÉ } �
\�@fd3G`A�P#_Dp#?gBDA>A&pV<�Z�@3M[K¥¨�:�M¡CNT#@f9*p#Z#Z#_D@YP�G`M[G`<>@3CO@3M¡G`A�H�P#T#:�CO:�A�H&@3ArKFBxCLEXCO:g:�ZVCwG`BDA>CNTV@fH&@3A�KLBxCLE
P�G�MwG`<j@3CN@3M|~

� �n& 
 �
 ��� � � �
� !
+ �� $ 8! 7 �yÉPÉ ¦ �

£;p#<j@3MNBud3G`_D_xE=~��YT#@3A�#%!& ( &@É��¡@fT�G3vb@WÉ!Ä*@3 2� 7 � ÉNÆ 254 " dk<�~QKF:XCNTV@�P#T#:=CN:�A H&@3A�KLBxCLE�CN:QH#G3E>BuK
� � � ÉNÆkÆ�dk< 2 � � ÉNÆ 2 � � Ä*@3  2 � 8 SUT#@X9;pVZ#Z#_x@±d�:�ArKFCwG�A&CfBuK?$ ! � É¬Æ 2�"38 Ä;@| X~.G�A�HJCNTV@DÅ²_uG`A�dwa
<mG=KNKUBeK + � � É¬Æ 4>= Ä*@3 X~VKF:��U@f:�Z#C[G`BDA

� �8� É
� !��yÉNÆ��*Ä*@3  8 � 7 �yÉPÉ s �

I]C�BeK�BDA&CO@3MN@/KFCNBDA#?�CO:gA#:=CN@�COT�G`C¡CNT#BuK²ª�A�G�_.@
�QP#MO@�KNKLBx:�A�BeK�BDA�H&@3P�@3A�HQ@3A&C�:�¨�CNT#@�< G�KNK � �%:`¨�:=p#MUMO@3_xBud�~
G`ArH	:�AV_xE2H&@3P�@3A�HVK¥:=AXCNT#@¡G`AVA#BxT#BD_eG�CNBx:=AXd�MO:bKOK�Â´KF@�d�COBx:=A � CNTrG`C��hK¥Z�@�d|G`p�KL@Y<>:�MO@�<mG�KOKFBDvb@�P�G`MOCNBud�_x@�K.�YBD_x_
T�G3vb@fGg_D:`�¡@3M�MN@3_DBed*G`Z#pVA�H#G`Ard�@ 8 ��¨¯dk:�p#M[KF@b~QCNT#BuKYH&@3P�@3A�H#KU:=AmT#:��1�¡@fd­TV:b:bKF@fCO:�d­T�G�MwG=d�CN@3MOBx{3@*:�pVM
CNTV@3:�MOE � �¡@�<mG3E�prKF@fv=G`MNBuG`Z#_D@�KUBxAj�YT#BedwT � !YBuKYG±¨�pVA�d�CNBD:�Am:`¨ � �*~#BxAm�YT#BedwTmd3G=KF@fBxCYBuKUMN@�G=KF:=A�G`Z#_D@
CN:jKNG3E>COT�G`C*CNTV@gHQ@3A�KFBDCLE�P�G�MwG�<>@3CN@|MYH&:b@�K*H&@3P�@3ArH :=AJCOT#@f<mG�KOK 8

SUT#@*H&@�KLBx?=A�G`COBx:�A (+*�5 �U<mG3E�MNBDA#?�G;Z�@3_x_b�YBDCNTX<mG�A&E�:�¨�Eb:�p�~`¨�:�M�Eb:=pg�YBD_x_bT�G3vb@UTV@�G`M[H	BxC�p�KL@�HgBxA±G
d�:¤KF<>:=_x:�?=Bed3G�_�d�:�AQCN@
�QC¡G`P#PV_xBx@/H CO: (+*�5 ����3�0 � 143�6�6 ;20Y�Fy i c-� 8 ��@3CUp�KYKL@3@*Z#MNBD@�³�EX�YTQE�COT#BeK�BeK 8 �*A#@
d3G�A�H&BeHVG`CN@�¨�:=M�y i c BeK�GU\�@�G�a&_DEfI]A&CO@3MwG=d�CNBDA#?Yc�G=KNKFBDvb@�Å�G�MNCNBud�_x@ �4\ ILcKÅU� 8 SUTV@UG�A#A#BDT#Bx_uG`CNBD:�A2d�MO:bKNKGÂ
KF@/d�CNBD:�Ag:�¨�CNT#@�KL@UP�G�MNCOBed�_D@�K�~�KLBxA�d�@¡CNT#@|EgG�MN@¡�U@�G�a&_DE�BxAQCN@3M[G�d�COBxA#?V~�KLT#:�pV_eHgZ�@ � ! � � 8� 0�� ~��YT#@|MN@ � �

Ç É



BeKYCNTV@X�U@�G�aJdk:�p#P#_DBxA#? d�:�A�KLCwG�A&CfG�A�H 0 � BeKYCNT#@2CNT#@�l#@3MO<>B�d�:=A�KFC[G`AQC 8 À�KLBxA#? 0 � ��� t ÆPÆ�Ä;@|  �32 8
G`ArH � � ��ÉNÆ 2 8 ~#�U@f?�@|C

� ! � � 8� 0�� � ÉNÆ 2 � Ä*@3  2 8 7 �yÉPÉ|�q�
SUTQp�K�~#COT#@2H&@3A�KLBxCLE�PrG`MwG�<>@3CO@3MUBDAJKLp�dwT�PrG`MNCOBed�_D@�KU�U:=p#_eH>Z�@

� �8��É�7 �yÉ 7 Æq�
I]AJ:=CNT#@3M*�U:=MwH#Kk~.G�KFC[G`Z#_D@gP�G�MNCOBed�_D@	�YBDCNT G �¡@�G`amBxAQCN@|MwG�dkCNBx:=Amd�MO:bKNK�KF@�d�COBx:=A�ArG`CNpVMwG`_D_xEmP#MO:QH&p�d�@�K�G
MN@|_xBed�H&@3A�KLBxCLE�:�¨�:=MwH&@|MYCNT#@2d�MOBxCNBud3G`_�H&@3A�KLBxCLE�CN:QH#G3Eb~�G�A�HJKL:XP#MN:�vQBeH&@�KYGgP�@3ML¨�@�d�C*d3G�A�H&BuH#G`CO@ ¨�:=M*d�:�_uH
H#G�MNa�<mG�CNCN@|M 8 � P�G`M[G�H&BD?�<mG�CNBudg@
�#G�<>P#_D@gBeK�P#MO:�v&BuH&@�HJZQEJCNTV@�_DBx?�TQCN@/KFCfKLp#P�@3MwKLE&<><j@3CNMOBed�P�G`MOCNA#@|M
�9��¿ÁÅ �[~.B ¨¡BDC�BeK�KLCwG�Z#_x@�G�A�H-KLp#P�@3MwKLE&<j<>@3CNMOE�BuK;Z#MO:�ab@3A�G�C	COT#@X�U@/G`a�KOd3G`_D@ 8 ¿bp�dwT�G>P�:bKNKLBxZ#BD_xBDCFEmBuK
:`¨�?�MO@�G`C�BxAQCN@|MN@�KLCgCN:�Z�:=CNT�PrG`MNCOBed�_D@>P#TQE#KLBed�BuKFC[KgG`ArH�d�:¤KF<>:=_x:�?=BeKLCwK�~�KLBxA�dk@>BxCX<mG3E�Z�@mP�:bKNKLBxZ#_D@JCO:
P#MO:QH&p�d�@mG�A�H H&@|CN@�d�C2KLp�d­T�P�G�MNCNBud�_x@/K BDA dk:�_x_DBeH&@|MwKfG`A�H�CN:�HQBxMN@/d�CN_DE�H&@3CO@�d�CfGm\ ILcKÅ1Z�G�dwaQ?�MN:=p#A�H
BxA�d�MOEb:�?=@3A#BedfH&@|CN@�d�CO:�M[KUBxAmp#A�H&@|MN?�MO:�p#ArHJ_eG`Z�:=MwG`CO:�MOBx@�K � COT#BeKY�YBx_D_.Z�@XGX<mG �N:=MY@
�&P�@3MOBx<>@|A&C[G`_�@ ��:�MOC
:�vb@3MUCOT#@fA#@
�QCU¨�@3� Eb@�G`M[K � É t �]8

� O�� ��_I{ ��� U a Z9drh v _
{qXDUVX YI\
�;A#:=CNT#@|MgBx<jP�:=MNC[G`AQC	P�:¤KNKFBDZ#Bx_DBxCLE�BeKfCNT#@j@
�&BuKFCO@3A�d�@X:�¨�MO@3_xBud3K��YT#BedwT-�¡@3MN@�A#@3vb@|M	BDA CNTV@3MN<mG�_�@�oqpVB Â
_xBDZ#MNBDp#< 8 �;A�@
�VG`<>P#_D@J:�¨gCOT#@�KL@��YBx_x_�Z�@�HQBeKNdkp�KNKL@�H _uG`CO@3M>BxA�COT#BeK�_x@�d�COp#MN@¤R�COT#@�P#MN:QH&prd�CNBD:�A :`¨
CN:=P�:�_x:=?�Bud3G`_fHQ@�¨�@�d�C[KXG`C>P#TrG�KF@�COMwG�A�KFBDCNBx:=A�K 8 ��@3C � K�H&BeKOd�p�KOK>G`A#:=CNT#@|M�aQBxA�H%:`¨2A#:=A?Â]COT#@3MO<mG`_YMO@3_xBud�~
�YT#Bud­T�H&@|MNBxvb@/K ¨�MO:�< �YT�G�C	�¡@�<jBx?�TQC�d3G`_D_ �Nv=G�dkp#p#< H&BuKFP#_uG�d�@3<j@3A&C 8 �1y�:=A�KFBuH&@3MfCNT#@jG�dkCNBx:=A�¨�:=M2G
MN@/G`_�KNd|G`_eG�MUª�@3_uH BDA�d�p#MNvb@/H>KFP�G=d�@3COBx<>@bR

� & ? � " /	� � ��� � É
7 � 
���� 
 	 � � 	 � 
���	¥��� 7 �yÉ 7 É`�

I4¨2�U@�G�KOKFp#<j@�CNT�G�C'	 BeK>KLP�G`COBeG`_D_xE T#:�<>:=?�@3AV@3:�p�K�� � � 	 & Æb�w~*BxCwK>@�obp�G�CNBx:=A�:`¨±<>:�COBx:�A BxA�COT#@
WY:�Z�@3MNC[KF:=A?Â]\^G`_Dab@3M*<>@3CNMOBed�� z �¡�YBx_x_�Z�@.	$ t $ �	$ 
 4 ��	��I& Æ#� �yÉ 7=7 �
�YT#@3MO@XG�A�:`vb@|MwH&:=C;BDA�H&Bed|G`CN@/K;G�PrG`MNCOBeG�_�H&@3MOBxv=G`COBxvb@��YBDCNT�MN@/KFP�@�d�C*CN:>COBx<>@¤~#G`ArH�G�P#MNBD<>@fBxA�HQBed3G�CN@�K
GJHQ@3MNBDv�G�CNBDvb@��YBDCNT MO@�KFP�@�d�C2CN: 	 8 l#:�M±G ¨�MO@3@><mG=KNKFBDvb@�KNd3G�_eG�M	ª�@3_uH.~ 
±��	��p& 48 ��8� 	 83~�G`ArH �yÉ 7=7 �
H&@�KOd�MNBDZ�@�KUGgT�G�MN<>:=A#BedY:bKOd�Bx_D_eG�CN:�M¡�YBxCOTJGgCOBx<>@JÂLH&@|P�@|A�H&@3AQC�H#G�<>P#BxAV?	CO@3MN< 8 l#:�M=$ � � � COT#@�ª�@3_eH
�YBx_D_�Z�@�:`vb@|MwH#G�<>P�@�H.~QG`A�HjKFCwG3E�@�KNKL@3AQCNBeG�_x_DE�d�:�A�KLCwG�A&C G`CY�YT�G�CN@3vb@3M�P�:�BDA&C¡BxA>COT#@�P�:�CO@3AQCNBeG�_.BDC²ªrA�H#K
BxC[KF@3_§¨ 8 ¿b:2_x@3C�p�KUBD<mG`?=BxA#@YCOT�G`C*G�CYKL:�<>@*CNBD<>@YBxA>COT#@�vb@3MOEg@�G�MN_DE�p#AVBxvb@3M[KF@f�4�YTV@3A $ �YG=K�_uG`MN?=@����¡@
T�G=H>KFp�dwTmG�A>:�vb@3MwH#G�<>P�@�HXT#:�<>:=?�@3AV@3:�p�K¡KNd3G�_eG�M�ª�@3_uH.~QKFCOp�d­a�G�CYGfv�G�_xp#@?	'& 	 � � CNT#@*CN:=CwG�_.@3A#@|MN?�E
H&@3ArKFBxCLE�BxA COT#@�ª�@|_eH-BuKgKFBD<>P#_DE�CNT#@>P�:=CN@3AQCNBuG`_U@|A#@3MN?=E 48 � 8� 	 8� 8 SUTV@m9;p#Z#ZV_x@>P�G�MwG�<>@3CN@|M $ �YBD_x_
H&@�dkMN@�G=KF@�CO:�G`P#P#MO: �&BD<mG`CO@3_xE � �	�YTV@3AmCNT#@�CO@3<>P�@3M[G`CNpVMN@�MO@�G�dwT#@�K � � & � � ��+��=~VG/¨�CO@3MY�YT#BedwT>COT#@
ª�@3_uHJ�YBx_D_�Z�@jG`Z#_D@XCN:m@3vb:�_Dvb@XG�A�H��YBD_x_�Z�@3?=BxA�CO:�:¤KNd�BD_x_uG`CN@XBDA�BxC[K;P�:�CN@|A&COBeG`_ 8 SUT#@�v=G�d�p#pV<«@3A#@|MN?�E
BeKYdk:�AQvb@3MNCO@�H�CN:jGXd�:=<�Z#BDA�G`COBx:=A>:`¨�v=G=d�p#p#<¢G�A�H�aQBxAV@3CNBud;@3A#@3MO?�E>�YTVBedwT>�YBx_D_.MN@/H#KFT#B§¨�CY_xBDab@�<mG`COCN@3M|~

Ç 7



G�K 
�� � �g2 � � BxA�G�PrG`MNCOBed�_D@gBDA&CO@3MNP#MO@3CwG�CNBD:�A�~.COT#@	ªr@3_eHJBuK�G>�U:bKL@�d�:�ArH&@3A�KOG`CN@�:`¨¡{3@|MN:EÂ <>:=<>@3AQCNp#<
P�G�MNCNBud�_x@/K 8 \�@f�YBx_D_.CNTV@3MN@�¨�:=MN@fT�G3vb@


��&�9�r�<� É
7 � 8� 	 8� ' � �� ) � � �yÉ 7=t �

�YT#Bud­Tm_x@/G�H#KUCO:�G�H&@|A�KFBDCFE�P�G�MwG`<j@3CN@3M¡CN:QH#G3E

� ! � � � � 	 " � � �
ÉNÆ 2r4 � Ä;@|  � � 4]6 8 7 �yÉ 7 Ç&�

� d�_uG�KOKFBed�@
�VG`<jP#_x@�:�¨¡GXA#:�A?Â CNTV@3MN<mG�_�MO@3_xBud;P#MO:QH&p�d�@�HmZ&Emv=G�dkp#p#< H&BeKLP#_eG=d�@3<>@|A&C�BeKYCNTV@
�fy i
G �QBx:=A�~.�YT#Bud­T�T�G�K�G�CLE&P#Bud3G`_�PVMNBx<j:�MwHQBeG`_�v=G�_xp#@ ��	 � � � ��� G`ArH�G�<mG�KOK � ���T�;8�

�
�  � ��� ~��YT#@3MO@� ��� BuK²COT#@§Å�@�d|d�@3B Â �*p#BxAVA�KFEQ<><>@3COMNEPÂ Z#MN@�G�a&BDA#?�KNd3G�_x@*G`ArH$� �

�
� � Æ�7 t Ä;@| 1BuK²COT#@ �	y i KNd|G`_x@ � É �]8

I]AmCNT#BuKYd3G�KL@b~#P#_xpV?�?�BDA#?�BxAmA&pV<�Z�@3M[K²MO@3vb@�G�_eK

� ! � �?� � � ���
ÉNÆ 4 � Ä*@3  � � 6 8 7 �yÉ 7=z �

SUT#@ Å�@�d3dk@3B Â �*p#BxA#A KOd3G`_D@-BuK�@�KNKL@3AQCNBeG�_x_DE�G-¨�MO@3@�P�G`M[G`<>@|CN@3MX¨�MN:=< G COT#@3:=MN@3COBed3G�_�P�:�BxAQC>:�¨XvQBx@3�f~
Z#p#C¡@
�QP�@|MNBx<j@3A&C[K�G�A�HmG�KLCNMN:=P#TQE#KLBed3G�_�d�:=A�KFCOMwG`BDA&C[K�T�G3vb@*MNp#_D@�H�:=p#CU<>:¤KFC�v=G`_Dp#@�K�@��#d�@|P#C�¨�:�MYGXKL<mG`_D_
�YBxArH&:��%G`MO:�p#A�H�� ��� ��ÉNÆ 4]8 Ä;@|  8 SUT#@¡G �&BD:�AgCOT#@3MO@�¨�:�MO@�MO@3<mG�BxA�K�GYv&BuG`Z#_D@¡H#G`MOa	< G`CNCO@3M�d|G`A�H&BuH#G`CO@
� ÉkÉ z ~ ÉkÉ }�� 8 £;:=CN@YCNTrG`C3~b@3vb@|AXCNT#:=p#?�TjH#G`MOaX<mG`COCN@3M²G �QBx:�ArK�G�MN@Yvb@3MOEg_DBx?�TQCY�>� 8�

�
�  � ��� ��ÉNÆ 2�" @| g�w~

CNTV@3E�G`MN@2@
�QCNMN@|<>@3_xE2A#:�A�Â]MO@3_eG�CNBxvQBeKLCNBud�~#�YT#BedwT�d3G`A�Z�@2CNMwG=d�@�HmCN:�CNT#@2A#:�A?Â CNTV@3MN<mG�_�A�G`COp#MN@2:`¨¡CNTV@3BxM
P#MO:QH&p�d�COBx:�AXPVMN:Qd�@�KOK 8 � �;A#:�COT#@3M�Bx<>P�:=MNCwG�A&C��YG3EfCN:�P#MN:QH&prd�@*G �QBx:=A�K�BeK�CNTVMN:�pV?�T�CNT#@ H&@�d3G3Ef:`¨�G �QBx:=A
d�:¤KF<>Bud;KLCNMNBDA#?bKK� É=~�ÉPÉ ¦ �]8 �

� O�� � egZ UVS
ega Z _
v�� �P{qv X[S�df^ YI\ lPX[d5Z d
Ä*Bxvb@3Aj:�p#M¡CNBx<j@�d�:=A�KFCOMwG�BxAQCwK�~Q@3vb@3AmKL:�<>@*:`¨¯CNTV@�<>:�MO@;BD<>P�:�MOCwG`AQCYdk:�A�d�@|P#CwK�BxAmd�:¤KF<>:=_x:=?�Ejd3G`A#AV:�C
Z�@�H&@�G�_xC>�YBDCNT�BxA KLBx?=A#B ª�d|G`AQC>H&@|CwG`BD_ 8 \�@�T�G3vb@�dwT#:bKL@3A �Np�KLC>CN:%?�BDvb@�G dkp#MwKL:�MNE�COMN@�G�CN<>@|A&CXCO:
P#MOBx<>:=MwH&BuG`_#AQp�d�_D@3:bKLE&AQCNT#@/KFBeKk~bG`_DCNT#:=p#?�TmBDCwK�Bx<>P�:=MNCwG�A�d�@�G�K¡Ggd�MOp�d�BeG�_�P#Bx@�dk@Y:`¨�@3vQBeH&@|A�d�@YBxAX¨ G3vb:�M¡:`¨
CNTV@;Z#BD?�Z�G�A#?g<>:QHQ@3_�G`ArH BDCwK�p�KF@k¨�p#_xA#@/KNK�BDA�Z�:�pVA�H&BxAV?XG`AQEXA#@3�%P#TQEVKFBed|K�:`¨¯d�:¤KF<>:=_x:=?�Bed|G`_QMN@3_D@3v=G`A�d�@
d3G�A#A#:�C*Z�@f:`vb@|MwKFC[G`CO@�H 8

�*Z�KF@3MOv=G`CNBD:�A�KY:`¨²P#MNBD<>:�M[H&BeG�_�AV@3Z#p#_uG`@fMN@3vb@/G`_�G�Z#p#A�HVG`A�d�@/K�:�¨�CNT#@f_DBx?�TQCU@|_x@3<>@|A&C[K²pVA#@
�QP#_eG�BxA#@�H
ZQE>KLCN@3_D_eG`M�AQp�d�_D@3:bKLE&AQCNT#@/KFBeK 8 �;_DCNT#:=p#?�TjBxCYHQ:b@�KUGg?=MN@�G�C*H&BeKOKF@3MOv&Bud�@YCN:XCOT#@�G�A�G`_DE&COBed�G�A�H>A&pV<>@3MNBud3G`_
�U:=MNa2MN@�obp#BxMO@�H.~�AV:�C�CN:�<j@3A&COBx:=AgCNTV@*H&B � d�p#_DCNBx@/K.:`¨�<j@�G�KLp#MNBDA#?;COT#@�G`Z#p#ArH#G`A�dk@�K�~b�U@Y�YBD_x_/�Np�KFC¡KLCwG`CO@
CNTrG`C�COT#@*KFCOp�H&Eg:�¨�A&p�dk_x@�G�M�P#MO:Qd�@�KOKF@�K�BDAgCOT#@YZ�G�dwaQ?�MN:=p#A�Hg:�¨�G�A�@��&P�G�A�H&BDA#?fd�:b:=_xBxAV?�p#A#BDvb@3MwKL@�EQBx@|_eH#K
GXMN@3<mG�MNa=G`ZV_x@�d�:�A�dk:�MwHVG`A�d�@2Z�@3CL�U@3@3AjCNT#@3:=MNEmG�A�H�@��&P�@3MOBx<>@3AQC 8

��CfCO@3<>P�@3MwG�CNp#MO@�K;Z�@3_D:`� É>cJ@3 ±~.CNT#@��U@/G`a�BxAQCN@|MwG�dkCNBx:=A�K�G�MN@�¨�MO:�{3@3A�:�pVCXG`ArH-A#@3p#COMN:=A�KfG`A�H
P#MO:�CN:=A�Kfd�@�G=KF@XCN:jBxAQCN@3M[d�:�AQvb@3MNC 8 SUT#@X@/oqp#BD_xBDZ#MNBDp#< G�Z#p#A�HVG`A�d�@�:`¨ A#@3p#COMN:=A�K�G`CfCOT#BeK;CO@3<>P�@3M[G`CNpVMN@
BeKmG�Z�:=p#C É  �} CNT#@^G`Z#pVA�H#G`Ard�@ :`¨±P#MN:=CN:=A�K �]H&pV@�CN:�COT#@^KF_xBD?�TQCN_DE�_uG`MO?�@3MmA#@3pVCNMN:=A <mG=KNK­� 8 SUT#@
A#@3pVCNMN:=A�K	TrG/vb@�G�ª�AVBxCN@�_xB§¨�@3CNBD<>@X�9= � & s �PÆ�KF@�d��;COT�G`CfBuK	KL:�<>@|�YT�G`Cf_eG�MN?=@3MfCNT�G�A CNT#@�G�?�@>:�¨YCOT#@
p#A#BDvb@3MwKL@YG�C�COT#BeK�@3P�:Qd­T�~��k�®É cJ@3 g��� É*KF@�d=~�Z#p#C�CNTV@3EfZ�@|?�BxA�CN:f?=MwG�HQp�G`_D_xEXHQ@�d3G3EgBDA&CO:�P#MN:=CN:=A�K�G`A�H

Ç t



_x@|P#CN:=A�K 8 ¿b:b:=A�COT#@3MO@�G/¨�CO@3M3~.TV:`�¡@3vb@3M|~.�U@XMO@�G�dwT G>CO@3<>P�@3MwG�CNp#MO@�KF:=<>@3�YT�G�C�Z�@3_x:��BÉ¬ÆPÆmab@3 X~�G`A�H
�UBx?0ÂL�YG�A#?YAQp�d�_x@|:bKFEQAQCNT#@�KLBeK��]�Y�Y£	�VZ�@|?�BxArK 8 � SUT#@UAQp�d�_D@�G`M�Z#BxArH&BxA#?Y@|A#@3MN?=E�P�@3M�AQp�d�_x@|:�AfBeK.CLEQP#Bed3G�_x_DE
:`¨¯:�M[H&@3M*É2cJ@3 X~QKF:�Eb:�pm<>BD?�TQC�@
�&P�@�dkCUCNTrG`C*A&p�dk_x@3:¤KFEQA&COT#@�KFBuK��U:�pV_eH>:Qd3d�p#M*@�G�MN_xBD@3M � T#:��¡@3vb@3M3~bCOT#@
_eG�MN?=@>A&pV<�Z�@3M�:�¨*P#T#:=CN:�ArKgP�@|MgAQp�d�_x@|:�A�P#MN@3vb@|A&C[K;A&prd�_x@3:¤KFEQA&COT#@�KLBeK;¨�MN:=< CwG`aQBxAV?JP#_uG�d�@>pVA&COBx_�COT#@
CN@|<>P�@3MwG�CNp#MO@*H&MN:=P�K�Z�@3_D:`� ÉNÆkÆ	ab@3  8 ���YC�CNT�G�CUP�:�BDA&C�COT#@;AV@3p#CNMO:�A.È|P#MN:=CN:=A�M[G`COBx:fBeK�G`PVP#MN: �QBx<mG�CN@3_DE
É  =¦b8 �Y¨�G`_x_¡CNT#@�_xBD?�TQCfA&p�dk_x@3B ~¥BDCfBeK�@3A#@3MO?�@3COBed3G�_x_DE�¨ G3vb:�M[G`Z#_D@ ¨�:=MgCNTV@>A&prd�_x@3:=A�K�CN:�MN@�KLBeH&@�BxA " 9;@b~
G`ArH�BxA�HQ@3@�HXCNT�G�CUBeK��YT�G`C¡<>:bKLC�:`¨�CNTV@;¨�MN@3@*A#@3pVCNMN:=A�KUG�MN@fdk:�AQvb@3MNCO@�HgBxAQCN: � ¨�:�M¡@3vb@3MOEgCL�U:fA#@3pVCNMN:=A�K
G`ArH ¨�:�pVMNCN@|@3AJP#MO:�CO:�A�Kk~��¡@g@3A�H>p#P��YBxCOTJ:�AV@	TV@3_xBDp#< AQp�d�_x@|p�KYG`A�HmCL�U@3_Dvb@;P#MO:�CO:�A�K 8 SUTQp�Kk~.G�Z�:=p#C
7�z 	 :`¨�CNT#@*Z�G`MOEb:�A�K�Z&E2<mG�KOK�G`MO@�dk:�AQvb@3MNCO@�HgCN:fT#@3_DBxp#< 8 I]A>G=H#H&BxCOBx:=A�~bCNT#@3MO@*G`MO@;COMwG�dk@*G`<>:=p#A&C[K�:`¨
H&@3pVCN@3MOBxp#<��]G�P#P#MO: �QBx< G`CN@|_xEWÉ¬Æ�2 �¡H&@3p#CO@3MN:=A�K�P�@3M�P#MO:�CO:�A.�[~ � 9*@��]G�_eKL: ��É¬Æ�2 �3�w~bG�A�H � ��B��C��É¬Æ�254 ! � 8

�Y¨2d�:�pVMwKF@�CNT#@/KF@JAQp#<�Z�@3MwKXG�MN@JPVMN@�H&Bud�CNBD:�A�Kk~U�YT#Bud­T G`MO@JZ�:�MOA#@�:�pVC>Z&E%:=Z�KF@3MOv=G`CNBD:�A�K�:`¨fCOT#@
P#MOBx<>:=MwH&BuG`_�G`ZVp#A�H#G�A�d�@�K�:`¨ _xBD?�TQC;@3_D@3<>@3AQCwK 8 �]9;@�G3vQBx@3M*@3_D@3<>@3AQCwK¡G`MN@XAV:�C2KFEQA&COT#@�KLBx{3@�HmBxA�COT#@��UBx?
�YG`AV?#~�Z#p#C�MN@�obp#BxMO@�KFpVP�@|MNA#:�v=G�@��&P#_D:bKLBx:�ArK¥BDA	COT#@�_eG�CN@3M�p#AVBxvb@3M[KF@ 8 �Y\-@�T�G3vb@�?�_D:bKOKF@�Hf:`vb@|M.AQp#<>@3MO:�p�K
d�MOp�d�BeG�_�HQ@3CwG�Bx_eKk~.@�KLP�@/d�BeG�_x_xEjCNT#:¤KF@��YT#BedwTJ@
�QP#_uG`BxA�T#:�� COT#@XH&B���@3MN@3AQCfG�Z#p#A�H#G�A�d�@�KfH&@|P�@|A�HJ:�A�COT#@
d�:¤KF<>:=_x:�?=Bed3G�_&PrG`MwG�<>@3CO@3MwK 8 l#:=M�@
�VG`<>P#_D@b~�Bx<mG�?�BxAV@�COT�G`C��¡@YH&@3vQBeG�CN@�¨�MN:�< CNT#@3¿¤CwG`ArH#G`M[H>cJ:QH&@3_#ZQE
BxAQCNMO:QH&p�d�BDA#?f<>:�MO@UCOT�G`A�CNT#MO@3@Y_xBD?�TQC�A#@3pVCNMNBDA#:2KFP�@�d�BD@�K 8 SUT#BeK��U:�pV_eHXBxA�d�MO@�G�KL@YCNT#@YM[G�H&BuG`COBx:�A�@3A#@|MN?�E
H&@3ArKFBxCLEfG�C�G�ª �Q@�HfCN@3<>P�@3M[G`COp#MN@b~3�YTVBedwT	BDAgCOp#MNA�H&@/d�MN@�G=KF@�K�CNTV@UCNBD<>@�KOd3G`_D@�K.G=KNKF:QdkBeG`CO@�Hg�YBxCOTXG;?=Bxvb@3A
CN@|<>P�@3MwG�CNp#MO@m�]KFBDA�d�@4�2� $B254 � 
 25476 8� � 8 £;p�d�_D@3:bKLE&AQCNT#@/KFBeKY�U:=p#_eH�CNT#@3MO@�¨�:�MO@XT�G`PVP�@|A%KF:=<>@3�YT�G�C
@�G�MN_xBD@3M3~=MN@�KLp#_xCOBxA#?fBxA�GfT#Bx?=T#@3M¡G`ZVp#A�H#G�A�d�@�:�¨�A#@3pVCNMN:=A�K�~VG`A�HXT#@3Ard�@;BDA>G�_uG`MN?=@3M¡G`Z#pVA�H#G`Ard�@�:`¨ "k9;@ 8
�*Z�KF@|MNv=G`COBx:�ArK :�¨YCOT#@XP#MNBD<>:�M[H&BeG�_�TV@3_xBDp#< G`Z#p#ArH#G`A�dk@b~��YT#BedwT�G`MO@�d�:�A�KLBeKLCN@3AQC��YBxCOT-COT#@w¿bC[G`A�H#G�MwH
cJ:QH&@3_�P#MO@�H&BedkCNBx:=A�~&PVMN:�v&BuH&@�H>CNTV@	ª�M[KFC*@3v&BuH&@3A�dk@�CNT�G�C;COT#@gAQp#<�Z�@3MU:�¨�_xBD?�TQCYA#@3p#COMNBxAV:bKYBeK*G�d�COp�G`_D_xE
CNTVMN@3@ 8

SUT#@*<>:bKLC�G`<mG�{3BxAV? ¨ G=d�C¡G`Z�:�pVCUAQp�d�_x@|:bKFEQAQCNT#@�KLBeK�BuK�CNTrG`C3~Q?�BDvb@3AXCNT�G�C�CNT#@*p#A#BDvb@3MwKL@YBeK�MwG=H&BeG�CNBx:=A
H&:=<>BxA�G�CN@�H�H&p#MOBxA#?�COT#@>MO@3_x@3v=G�A&Cf@3P�:QdwT1� G`A�H COT#@>P#TQE#KLBed3Kf:`¨�?�@3AV@3MwG�_UMN@|_eG`COBxvQBxCLE�G�A�H CNT#@£¿bCwG�A?Â
H#G�MwH cJ:QH&@|_4�w~�CNT#@�MN@|_eG`COBxvb@±G`Z#p#ArH#G`A�dk@�Kg:`¨ CNT#@>_DBx?=T&C�@|_x@3<>@|A&C[K;H&@|P�@|A�H�@/KNKF@|A&COBeG`_D_xE�:�A �Np�KLCg:=A#@
P�G�MwG`<j@3CN@3M|~&COT#@ �+3�0 � *�, 69* ;2, 690�* 	 � 0�3�698:*

� .
���� & � � ����� � �yÉ 7=} �

�YT#@3MO@�����& � � � ���� BeK�COT#@>HQB ��@3MN@|A�d�@XZ�@3CL�U@3@|A�CNT#@�A&pV<�Z�@3M*:`¨ Z�G`MOEb:�A�K2G`A�H G�A&COBxZ�G�MNEb:=A�K�P�@|M
p#A#BDCYvb:�_Dp#<>@ 8 SUT#@fMwG�A#?�@2:`¨ � d�:�A�KLBeKLCN@3AQCU�YBDCNTJCOT#@2H&@3p#CO@3MNBDp#< G`A�H � 9;@fP#MOBx<>:=MwH&BuG`_�G`Z#pVA�H#G`Ard�@�K
BeK

7 7 }	� ÉNÆ 254 ! � � � } 7 7	� É¬Æ 254 ! 7 �yÉ 7b¦ �
 �@3MNE�MN@/d�@3AQCN_xEXCOT#BeKYAQp#<�Z�@3M�T�G=K�Z�@3@|A�BDA�H&@3P�@3ArH&@3AQCN_xEjH&@3CO@3MN<jBxA#@�HXCN:XZ�@

� & } 7 É � ÉNÆ 254 ! � !�� �	� 4 ! ��

�2 !�� 8 � 4 ! ��

� �yÉ 7=s �
¨�MN:=< P#MO@�d�BeKL@m<>@�G�KLp#MN@|<>@3AQCNK�:�¨fCNT#@mMO@3_eG�CNBxvb@jT#@3Bx?=T&C[Kg:`¨fCOT#@>ª�MwKLC�CL�¡:�<>Bed�MO:��YG3vb@XZ�G�dwaQ?�MN:=p#A�H
�Fy¡c��;�¯G=d�:�p�KLCNBud;P�@�G`aVK�ZQE�COT#@*\ c��3Å%KNG`CO@3_x_DBxCO@ 8 SUT#BeK�BeK�BD_x_Dp�KFCOMwG`CO@�HXBxAXª�?�p#MO@X�`Ç 8 �b��G`ArH �¡@;�YBD_x_
T�G3vb@fGX_x:=CY<>:�MO@�CN:jKNG3EmG�Z�:=p#C�COT#BeKYobp�G`AQCNBDCLE�_uG`CN@|MY�YT#@3Am�U@2H&BuKNd�p�KOKUZ�G`MOEb:�?=@3A#@�KLBeK 8

ÇPÇ



l�BD?�p#MO@:Ç 8 �QR��;ZVp#A�H#G�A�d�@�K�:�¨�_xBx?=T&C�@3_D@3<>@3AQCwK.P#MO:QH&p�d�@/HgZ&E±�Y�Y£g~�G�K�G�¨�p#Ard�CNBD:�AX:`¨�CNT#@¡Z�G`MOEb:�AjH&@3A?Â
KFBDCLE 8 SUT#@Uvb@3MOCNBud3G`_¤KFCNMOBxPfBxArH&Bed3G�CN@�K�CNTV@Udk:�A�d�:=MwH#G�A�d�@¡MN@3?=Bx:�Af¨ G3vb:�MN@/H ZQEf:�Z�KL@3MNv=G�CNBx:=A�K�:�¨�P#MNBD<>:�M[H&BeG�_
G`ZVp#A�H#G�A�d�@�K 8 l#MN:=< � Ç ¦
� 8

� O�� � Z�YPZ]\5X�j XDU�hKX e _D\ �;e X � lP_Id5XTjFe _�YPd5Z]\rZ9S;YPd
\�@gT�G3vb@fT#BxAQCN@/H�G�C�CNTV@gA#@3@/H CO:>?�:jZ�@|Eb:�A�HmP�@|MF¨�@�d�CU³rp#BeH�KF:�pVMwd�@�KY¨�:�M*CNT#@±n²BDA�KFCO@3BxAm@�obp�G�CNBx:=A�K;B§¨
�U@2G�MN@gCO:�pVA#MwG3vb@3_�KL:�<>@f:`¨²CNT#@f<�E#KLCN@3MOBx@�K�_x@�¨�CYZQE>CNTV@gKLCwG�A�H#G`M[H�d�:bKL<>:�_D:�?=E 8 Ä*Bxvb@3Am:=p#M;<j:QH&@3MNA
p#A�HQ@3MwKLCwG`ArH&BxA#?f:�¨�P�G�MNCNBud�_x@YPVT&EVKFBud3K�~�BDC�BeK�A�G`COp#MwG�_�CO:2d�:�A�KLBeH&@|M�prKFBxAV? ªr@3_eHgCOT#@3:�MOEgCO:	<j:QH&@3_Q<mG`COCN@3M
G`CY@/G`MN_DEXCNBD<>@�K�BxA>COT#@�p#AVBxvb@3M[KF@ 8 SUT#@�@ ��@�d�C¡:`¨¯d�:¤KF<>Bud�@��&P�G�A�KFBD:�AmG�A�H>CNT#@ G�KNKL:Qd�BeG�CN@�HmCNT#@|MN<>:QH&E�Â
A�G�<>Bed3K�EQBx@3_uHXKF:�<j@U¨ G�KNdkBxA�G�CNBxAV?	PVT#@3A#:=<>@3A�G;�YTV@3A>dk:�<�Z#BxA#@/H �YBDCNTjKFp�dwTjG�ªr@3_eHgCOT#@3:�MOE�G`P#PVMN:bG=d­T 8
�*A#@2KFBD?�A#B§ª�d3G`AQCY@
�VG`<>PV_x@*BeKUP#MO:`vQBeHQ@�H>Z&EXª�A#BDCN@fCN@3<jP�@|MwG`COp#MN@�P#T�G�KL@fCNMwG�A�KFBDCNBD:�A�K 8

W;G�CNT#@|M;COT�G`A�P�@|MF¨�:�MO<>BxAV?�GXH&@3CwG�Bx_D@�Hmd3G`_ud�p#_eG�CNBD:�AmBxA>ª�A#BDCN@�Â CN@|<>P�@3MwG�CNp#MO@;ª�@3_uH COT#@3:=MNEb~#�¡@	�YBD_x_
Bx_D_xp�KLCNM[G`CN@YCOT#BeK��YBDCNT�G	MO:�p#?=TmG`MO?�p#<j@3A&C 8 y�:�A�KLBeH&@3M¡G�CNTV@3:�MOEX:`¨�G2KFBDA#?�_D@YMN@�G�_.KOd3G`_uG`M�ª�@3_uH�	mG`C�{3@3MO:

Ç z



CN@|<>P�@3MwG�CNp#MO@b~bBxAQCN@3M[G�d�COBxA#?X�YBDCNT�GXKF@�dk:�A�HmMN@�G�_�KNd3G�_eG`MUªr@3_eH�� 8 SUT#@ ��G`?�M[G`A#?=BeG�A�H&@3A�KLBxCLE�BuK


 & � É
7
� 
 	 � 
 	 � É

7
� 
 � � 
 �'� 
X��	\� � & Æq�[� �

7 	 8 � 8 � �yÉ 7 �q�

�YBxCOTmP�:=CN@3AQCNBuG`_

±��	\� � & Æb�I&T� � 87 	 8  �Ç 	 " � �yÉ t Æq�

�YT#@3MO@ � BeK2GJP�G`M[G`<>@|CN@3M2�YBxCNT H&Bx<>@|A�KFBD:�A�K�:`¨�<mG=KNKgG�A�H �%G�A�H � G�MN@�H&Bx<j@3A�KFBD:�A#_D@�KNK�d�:�p#PV_xBxAV?
d�:=A�KFC[G`AQCwK 8

£;:��f~Qd�:�A�KLBeH&@|MU�YT�G�CUCNTV@;@ ��@�dkCNBxvb@YCOT#@3:=MNEg¨�:�Md	�_D:b:�aVK�_xBDab@YB ¨��U@�G�KNKLp#<>@*CNT�G�C���BuK²BDA>CNTV@3MN<mG�_
@�obp#Bx_DBxZ#MOBxp#< 8 I]A�COT#BeKfd3G=KF@b~.�¡@X<mG3EmMN@3P#_uG�d�@�� Z&EmCOT#@�CO@3<>P�@3M[G`CNpVMN@ � CO:�:=Z#CwG�BxA^G,��G`?�M[G`A#?=BeG�A
¨�:�M5	J:�AV_xEb~Q�YBxCNT � , 8 6 ; 6 ;.1 	 ;.0�3�6 � 0+; ;�� ; ( 698 
 ; 	 *�6 ;2,�6 8:3�5Q?�Bxvb@|A>Z&E


���	!� � �D& É
7 � � � 8 � � 8�� 	 8  �Ç 	 " 7 �yÉ t É`�

SUT#BeK¯KFBx<jP#_x@�@
�VG`<>PV_x@�H&@|<>:�A�KLCNM[G`CN@/K�G;vb@3MOEfKFBD?�A#B§ª�d3G`AQC�MO@�KFp#_DC 8 ��C�{3@3MO:;CO@3<>P�@3MwG�CNp#MO@b~=G`_x_QEb:�pVM
P�G�MNCNBud�_x@*P#TQE#KLBed3K�BxAQCNp#BDCNBD:�A>CO@3_x_uK²Eb:=p�d�:�MOMN@�d�CO_xEXCOT�G`CYCOT#@fCNT#@3:=MNE�BeK¡KFP�:�AQCwG�A#@3:�prKF_xEmZ#MO:�ab@3A�~&BxAjCNT#BuK
d3G=KF@fCNT#@f?=_x:�ZrG`_�� 8 KLE&<><j@3CNMOE	:�¨�COT#@F��G`?=MwG`AV?�BeG�A�BeKUZ#MO:�ab@3AjZ&E>COT#@f?�MO:�p#A�H�KFC[G`CN@fv=G`_Dp#@ ��	 �	�& Æ
�4�¡@�KFT�G�_x_�KL@3@X<>:=MN@g:�¨¡CNT#BuK�KF:b:=A.� 8 9;:��U@|vb@3M3~�G�C	CO@3<>P�@3M[G`CNpVMN@�K*G`Z�:�vb@XCNT#@�dkMNBxCOBed3G�_�CO@3<>P�@3M[G`CNpVMN@� � ?=Bxvb@3AmZQE � �D& �� � � �yÉ t=7 �
CNTV@;¨�p#_x_
� 8 KFEQ<><>@3COMNEf:`¨�COT#@p��G�?�MwG�A#?�BuG`A�BuK�MN@/KFP�@�d�CO@�H ZQE�CNT#@;ªrA#BxCO@;CO@3<>P�@3MwG�CNp#MO@;?=MN:=p#A�HmKFC[G`CN@¤~�YT#Bud­T�BeK�A#:�� G�C ��	 � & Æ 8 SUT#BeK�Z�@3T�G3v&BD:�M¡BeK�aQA#:�� G�K�ªrA#BxCO@;CO@3<>P�@3MwG�CNp#MO@�KLE&<j<>@3CNMOEfMN@�KLCN:�M[G`COBx:�A�~
G`ArH�BxCwKXBxAQvb@3M[KF@b~�:Qd3d�p#MOMNBDA#?%G�K�CNT#@�p#A#Bxvb@|MwKF@�d�:b:=_eKk~;BeK�d3G�_x_x@/H^ªrA#BxCO@JCN@|<>P�@3MwG�CNp#MO@JKLP�:�AQCwG`AV@3:�p�K
KFEQ<><>@|CNMNE2Z#MN@/G`aQBxA#? 8


 @3MN:*CN@|<>P�@3MwG�CNp#MO@�pVA#B ª�d|G`CNBD:�A�G�A�HXKFEQ<><>@3COMNEYZ#MO@�G`aQBxAV?�G�MN@U¨�p#A�HVG`<>@3AQCwG�_�¨�@�G`COp#MN@/K¥:�¨.<j:QH&@3MNA
P�G�MNCNBud�_x@�P#TQEVKFBed|K.<>:QH&@3_uK 8 l#:�M�P�G`MOCNBedk_x@�P#TQE#KLBed�BuKFCwK.COT#BeK�G�<>:�pVA&C[K¥CO:;COT#@YKLCwG`CO@3<>@3AQC.COT�G`C�CNTV@YdwT#:bKL@3A
v=G�d�pVp#< KLCwG�CN@�:�¨¯G	?bG�p#?�@�ª�@|_eHXCNT#@3:=MNEXBuK�:�AV@��YT#BedwTjH&:b@�K�AV:�CUMO@�KFP�@�dkCUCNTV@;p#ArH&@3MN_DE&BDA#?2KFEQ<><>@3COMNE
?�MO:�p#P�:`¨�COT#@F��G`?=MwG`AV?�BeG�A 8

SUT#@><>@|_eH&BDA#?�:�¨*BeH&@/G�K ¨�MO:�< P�G�MNCOBed�_D@�P#TQEVKFBed|K	G�A�H d�:¤KF<>:=_x:=?�E�H&@�KOd�MNBDZ�@�H-G�Z�:`vb@�_x@/G�H#Kfp�K	CO:
KFP�@�dkp#_eG�CN@�CNT�G�C�< G`CNCO@3M.BDAfCNT#@�@�G�MN_xE*p#A#BDvb@3MwKL@��YG=K�HQ@�KNd�MOBxZ�@�H�ZQEfGUp#A#B§ª�@�H�?bG�p#?�@Uª�@|_eH;COT#@3:�MOEfZ�G�KL@�H
:�A�GjKFBx<jP#_x@fdk:�AQCNBxAQp#:=p�K"��Bx@2?�MO:�p#P�~ 0g8 ��K;G�MO@�KFpV_xC*:`¨¡CNT#@2@
�QCNMN@|<>@�CN@|<>P�@3MwG�CNp#MO@�K�:�¨�CNTV@X@�G`MO_xE
p#A#BDvb@3MwKL@b~bCNT#@�v�G=d�p#p#< KFC[G`CO@	:�¨�CNT#@�CNT#@3:=MNE�MN@�KLP�@�d�CN@/H�CNT#@*¨�p#_x_�KFEQ<><>@3CLMNE2:`¨�COT#@p��G`?=MwG�A#?�BuG`A 8 ��K
CNTV@;p#AVBxvb@3M[KF@*d�:b:=_x@�H.~Q�U@YTQE&P�:=CNT#@�KLBx{3@*CNTrG`CUCOT#@*?bG`pV?�@�COT#@3:�MOEXp#A�H&@|MN�U@|A&C¡GgKL@3MNBD@�K�:�¨ � 	 *�,�6 3�, ; *
� �
� � 141<; 6 0 � � 0.; 3 � 8:, ���f��¿ ¿Q�;��p#AQCNBD_.<mG�CNCN@|MU�YG=K�ª�A�G�_x_xE H&@�KNdkMNBxZ�@�H>ZQE�COT#@fp#AQZ#MN:=ab@3Am?bG`pV?�@g?=MN:=p#P�K
:`¨ �	y i G�A�H ��n ig8 ¿QdwT#@3<mG�CNBud3G`_D_xEgCOT#@2KFEQ<><>@3COMNE2Z#MN@�G�a&BDA#?�d3G�AJZ�@fMN@3P#MO@�KF@|A&CO@�H�ZQE

0 � $ � �����Z� � �2� t � � � � �2� 7 ��
 � �2�®É`��� � � �2� t ��� � �2�®É`� � � 7 �yÉ t=t �
SUT#@�?�MO:�p#P 0 BuK aQA#:��YA%G=K	CNTV@�?=MwG`ArH-p#A#B§ª�@�H�?bG`pV?�@>?=MN:�pVP%G`A�H�CNT#@�BxA#BDCNBuG`_�Z#MO@�G`aQBxAV? 0 � $
G`ArH�BeKU@��&P�@�d�CO@�H�CO:�C[G`ab@�P#_uG�d�@2G�C!É¬Æ�4 �NÄ*@3 X~#G=K��¡@2H&BeKOd�p�KNKUZ�@3_D:�� 8

Ç }



��@3C�p�K�ZVMNBx@k³�EXKL@3C�p#P�COT#@*<mG`COT#@3<mG�CNBed|G`_QH&@�KOd�MNBDP#CNBD:�AX:�¨�¿ ¿Q� �YT#BedwT��YBx_x_VZ�@*p�KL@�¨�p#_#_uG`CN@|M��YTV@3A
�U@2H&BuKNd�prKNKUCN:=P�:�_x:=?�Bud3G`_�P#MN:=P�@3MNCOBx@�KU:�¨�CNT#@fCOT#@3:�MOE 8

y�:�A�KLBeH&@|MgGm?bG�p#?�@�ªr@3_eHJCOT#@3:�MOE�H&@�KOd�MNBDZ�@/HJZ&E�Gmd�:=A&COBxAQp#:�p�K�?=MN:�pVP 028�i @3A#:�CO@�COT#@�v�G=d�p#p#<
KFC[G`CO@;:�¨.COT#@YCNTV@3:�MOEXZ&E " Æ � 8 SUT#@|A�~b?�Bxvb@|A � ��/.��� 0 ~bCNT#@*KLCwG�CN@ � ��/.� " Æ � BeK�G�_eKL:gG�v=G�dkp#p#< 8 ¿bp#PVP�:¤KF@
G`_D_bv=G�d�p#pV< KLCwG�CN@�K�G�MN@�:`¨�COT#@�¨�:�MN< � " Æ � Z#pVC�COT�G`C�CNT#@¡KLCwG`CO@4" Æ � BuK¥BDA&v=G`MOBeG�A&C�:=A#_xEfp#A�HQ@3M�G�KFpVZ#?�MO:�p#P$�� 0g8 SUTV@3A�COT#@*KFEQ<><>@|CNMNE�:`¨�COT#@*CNT#@3:=MNEXBuK�KOG`BuH CO:	TrG/vb@YZ�@3@|A>KLP�:=A&C[G`A#@|:�p�KL_xE�Z#MN:=ab@3A ¨�MO:�< 0
CN: $ 8 ��@3C*p�K*H&@�ª�A#@fCL�U:�v=G�d�pVp#<¢KFC[G`CO@�KB" Æ ��� G�A�H " Æ � �%CO:XMN@3P#MO@�KF@|A&CYCOT#@2KNG`<j@gKLCwG�CN@gpVA�H&@3MYCOT#@
Z#MO:�ab@3Am?�MO:�p#P�B§¨ � " Æ ��� & " Æ � ��¨�:�M�KF:�<j@ � � 0g8 \�@g�YMNBDCN@ " Æ ��� � " Æ � � G`A�HmCNT#@2H&BuKFCOBxA#?=p#BeKLT�G`Z#_D@
v=G�d�prGg:`¨¯CNT#@fCNTV@3:�MOE>G�MN@f@�obp#Bxv=G`_D@3A�d�@�d�_uG�KNKL@�K�pVA�H&@3M]� G`A�H�G`MN@�CNT#@2d�:¤KF@3C[KU:`¨h$¢BxA 028 SUT#@3AmCOT#@

 3�(�����1 143�, 8 -/*�5 ��~#CNT#@2KLP�G�d�@2:`¨²G`_D_�G�d3d�@/KNKFBDZ#_x@�v�G=d�p�GX:`¨¯CNT#@fCOT#@3:�MOEb~#BeKUCOT#@2d�:bKL@3C*KFPrG�d�@

� & 0  $ 7 �yÉ t Ç&�
Ä*Bxvb@3A�CNTrG`CY�U@�Z�@|_xBx@|vb@YCNT#@�pVA#Bxvb@3M[KF@*@3vb:�_Dvb@�HgCNTVMN:�pV?�T�GXKF@�obp#@3Ard�@;:�¨¯KFp�dwTmKLE&<><j@3CNMOE	ZVMN@�G�a&BDA#?bKk~
CNTV@3MN@fG�MN@�< G`AQE�oqp#@/KFCNBD:�A�K��U@fd|G`AmG=KFamG�Z�:=p#C*CNT#@fdk:bKF<j:�_x:=?�Bud3G`_�Bx<jP#_xBud3G`COBx:�ArK�:`¨�COT#@fKNdwT#@3<j@*G`A�H
<mG�A&E��YG3EVKUBxAm�YT#BedwT>�¡@gd|G`A�dk:�A�KLCNMwG�BxA�G`ArH�p#COBx_xBD{3@*CNT#@fP�:bKOKFBxZV_x@gZVMN@�G�a&BDA#?XP�G`COCN@3MOA�K 8

� O	� j$SxhpSxv9SxW�Z {q_Iv � X�
 X1{ \rd
I]A�G�oqprG`AQCNp#< ª�@3_uH�COT#@3:�MOEb~�KF<mG�_x_.:¤KNd�BD_x_uG`CNBD:�A�K*G`MO:�p#ArHJCNT#@2v�G=d�p#p#< G�P#P�@�G`M2G�KYP�G�MNCNBud�_x@/K 8 I4¨�COT#@
KFPrG�d�@*:`¨�P�:¤KNKLBxZ#_D@;v=G�dkp#p#<�KFC[G`CO@�K�BeK�CN:=P�:=_x:=?�Bed|G`_x_DEXA#:�AQCNMOBxvQBeG�_]~�T#:��U@3vb@3M|~�CNTV@3MN@*G�MNBeKL@�K�CNT#@*P�:bKOKFBxZVBx_ Â
BxCLEX:�¨¯G`A#:=CNT#@3MYaQBxArH :�¨¯KF:�_DBxCO:�A#Bud;:�Z��N@�dkC3R�G 6 * 	 *�5 *���8:(+3�5 � ; -�; (26 8 y�:�A�KLBeH&@|MYG ªr@3_eH�COT#@3:=MNEjH&@�KNdkMNBxZ�@�H
ZQE�Gmd�:�AQCNBDA&pV:�p�K�KLE&<j<>@3CNMOE>?�MO:�p#P 0 �YT#Bud­T�BuK�KFP�:=A&C[G`A#@3:=p�KF_DE-ZVMN:�ab@|A�CN:�GmKFp#Z#?=MN:=p#P $ � 028
WY@�d3G`_D_�CNT�G�CfCNT#@±KFP�G=d�@X:`¨ G`_D_�G=d3d�@�KOKFBDZ#_x@2v�G=d�p�G�:�¨¡CNT#@2CNT#@3:=MNEb~�CNT#@ 
 3�(���� 1 143�, 8 -/*�5 ��~.BeK*H&@�ª�AV@�H
CN:�Z�@>CNT#@jKFPrG�d�@>:�¨�d�:bKL@3CwKf:`¨ $ BxA 0 � � . 0  $ 8 \�T#@3COT#@3M2CNT#@�CNT#@|:�MNE^G�HQ<>BxC[K;CN:=P�:=_x:=?�Bed|G`_
H&@�¨�@/d�CwK�H&@3P�@3ArH#K�:=A>�YT#@3COT#@3M�CNT#@*v=G�d�pVp#< < G`A#B§¨�:�_eHgTrG�K�AV:�AQCNMNBDv&BuG`_#TV:�<>:=CN:�PQEX?�MO:�p#PrK 8 � T#:=<>:EÂ
CN:=P&EX?=MN:=p#P�d�:�A�KLBeKLCwK�:�¨�@�obp#BDv�G�_x@3Ard�@*d�_eG=KNKL@�K�:`¨�<mG�P�K�:`¨¯KFPVT#@3MN@/K����YBxCOT�ª �Q@�H ZrG�KF@�P�:=BxAQC���BxAQCN:fCOT#@
<mG�A#B ¨�:=_eH.~b�YT#@3MO@�CL�U:X<mG�P�KUG�MN@f@�obp#Bxv=G�_x@3AQC�B ¨�CNTV@3Emd3G�A>Z�@gKL<>:b:�COT#_xE H&@�¨�:�MO<>@�HXBxAQCN:2@�G�dwT>:�COT#@3M 8
SUT#@fT#:=<>:�CO:�PQE>?�MO:�p#P�K*H&@�ªrA#@�H>BxAmCN@|MN<mK�:`¨ � ÂLKLP#T#@3MO@�KYG`MO@gHQ@3A#:�CO@�H / � 8I]A�?=@3A#@3M[G`_]~¤G�ªr@3_eHgCOT#@3:�MOEX�YBxCOTXv�G=d�p#p#< < G`A#B§¨�:�_eH�� P�:bKOKF@�KOKF@�K¡G�CN:�P�:=_x:�?=Bed3G�_�H&@�¨�@�d�C¯:`¨�KL:�<>@
CLE&P�@fB ¨

/ � ��� � �& É�� �yÉ t=z �
¨�:�M±KF:=<>@ , &BÆ �NÉg�X7R7R7 8 I]A P�G�MNCNBud�p#_uG`M3~��U@jd3G`A^T�G3vb@mGJKL@3Cg:�¨�H&@�¨�@�d�C[K�~¯G�K	_DBeKLCN@�H�BxA C[G`Z#_D@ t&8 I]A
:�M[H&@3M�CO:�?=@3CfG�A�BxAQCNp#BDCNBxvb@*P#Bud�CNp#MO@g:�¨UCOT#@g<j@�G`A#BDA#?X:`¨¡COT#@�KF@2CN:=P�:=_x:=?�Bed|G`_�d�MOBxCO@3MNBuGg_x@3C*p�K*d�:�A�KLBeH&@|M
CNTV@ ªrMwKFC*CL�U: 8

I4¨ / !���� � �& É=~#CNT#@�< G`A#B§¨�:�_eH
� BeKUHQBeKNdk:�A#A#@/d�CN@�H 8 �]� {3@|MN:EÂ´KFPVT#@3MN@�BeK�COT#@2KF@3C¡:`¨¯CL�U:XP�:�BDA&C[KYG
ª �Q@�HgHQBeKFC[G`A�dk@U¨�MN:�< CNT#@¡:�MOBx?�BDAXBxA
� 4 8 SUT#@*KL@3C�:�¨.CO:�P�:�_D:�?=Bed3G�_x_xE2@�obp#Bxv=G`_D@3AQC�<mG`P�K��YBxCOTgª �Q@�HgZ�G�KL@
P�:�BDA&C;¨�MO:�< KFprd­T�KLp�d­T G>KFPVT#@3MN@2BxAQCN:jG�<mG�A#B ¨�:=_eH�BuK;KLBx<>PV_xE�CNT#@�KL@3C;:�¨ H&BeKOd�:�A#AV@�d�CN@/H�P#BD@�d�@�KUBDA&CO:
�YT#Bud­T COT#@m<mG`AVB ¨�:�_uH ¨ G�_x_uK 8 � ��@3C��hKgG=KNKFpV<>@�¨�:�MjKFBD<>P#_DBed�B§CLEJCOT�G`CXCOT#@>v=G�d�pVp#< <mG�A#B ¨�:=_eH d�:=A�KFBuKFC[K
:`¨%�NprKFCmCL�U: H&BeKOd�:�AVA#@�d�CO@�H1dk:�<>P�:�AV@3A&C[K�� 4 G�A�H�� 8 G`ArH1MN@�KLCNMOBed�C>:=p#MwKL@3_xvb@/K CO:%:�A#@%KLP�G`COBeG�_
H&BD<>@3A�KLBx:�A 8 SUT#@3A�~#B§¨��¡@gG�P#P#_DE�Z�:=p#A�H#G�MNE�dk:�A�H&BDCNBD:�A�KUCOT�G`C*CNT#@2v=G�d�p#pV<¢G`CK��@ _xBD@�KUBxA�� 4 G`A�HCNTrG`C�G`C  @ _DBx@�KfBxA�� 8 ~�Z&E%dk:�AQCNBxAQp#BDCFE�CNT#@|MN@><�p�KFCfZ�@�GJP�:�BxAQCXKL:�<>@|�YT#@3MN@��YT#@3MO@mCNT#@>:=MwH&@|M

Ç ¦



9;:=<>:�CO:�PQE�y�:=A�KFCOMwG`BDA&C S�:�P�:=_x:�?=Bed3G�_ i @�¨�@�d�C
/ !���� � �& É i :�<mG�BxAm\^G`_x_
/ 4 ��� � �& É y�:bKF<jBedª¿bCOMNBDA#?
/ 8 ��� � �& É cJ:=A#:�P�:�_D@
/ � ��� � �& É S�@
�QCNp#MO@

S�G`Z#_D@ t R S¥:=P�:=_x:=?�Bed|G`_�H&@k¨�@�d�CwKk~.G=K;HQ@�KNd�MOBxZ�@�HmZ&EmT#:=<>:�CO:�PQE>?�MO:�p#P�K*:`¨¡CNT#@2v=G�d�p#pV< < G`A#B§¨�:�_eHVKU:`¨
GXCNT#@3:=MNE>�YBDCNT�KFP�:=A&C[G`A#@3:=p�KF_DEmZ#MN:=ab@3A�KFEQ<><>@3COMNE 8

P�G�MwG`<j@3CN@3M±H&:b@�KXA#:�CX_DBx@>BDA%CNT#@mv=G�d�pVp#< <mG�A#B ¨�:=_eH G=K COT#@>ª�@3_eH�BxAQCN@3MOP�:=_eG�CN@�KgZ�@3CL�U@|@3A CNTV@�CL�¡:
v=G�d�prG 8 SUT#@fMN@3?=Bx:�AmBDA��YTVBedwT�COT#@�ª�@3_uH BuKU:�p#CY:�¨�CNTV@	v=G=d�p#p#< BuKUa&AV:`�YA G�KYG ��*�143�8:, � 3�5 5 8

¿bBx<jBx_eG�MN_DEb~�KFpVP#P�:bKF@ / 4 ��� � �& É 8 SUT#BeKfBx<>PV_xBx@/K;CNT�G�CgCOT#@>v=G�d�pVp#< < G`A#B§¨�:�_eH�BeKfA#:�C�KLBx<>PV_xE�Â
d�:=A#A#@�d�CO@�H.RUCOT#@3MO@XG`MO@XA#:�A�ÂLd�:=A&COMwG=d�CNBDZ#_x@2_x:b:�PrK;BxA�CNT#@2<mG`A#B§¨�:�_uH 8 SUT#@X:�M[H&@3M*P�G`M[G`<>@3CO@3MU¨�:�M KFp�dwT
G%KFBDCNp�G�CNBx:=A�<mG3E%Z�@^d�:=A�KFBuH&@3MN@/H�d�:=<>P#_x@���G�A�H�B ¨O~Y�YT#@3A�COMwG3vb@3_xBDA#?^G`MN:=p#A�H G%d�_x:¤KF@�H�d�pVMNvb@JBDA
KFPrG�d�@b~QCNT#@�P#T�G�KL@f:`¨¯CNT#@�:=MwH&@|MYP�G`M[G`<>@3CO@3M¡d­TrG`A#?=@�K�ZQE>GgAV:�A?Â {3@3MO:X<�p#_DCNBDP#_x@¡:`¨ 7�/ ~&ZQEjd�:�AQCNBDA&p#BDCLE
CNTV@3MN@fBeK*GXP�:=BxAQCY�YBxCOT#BxA�CNT#@2d�p#MOvb@f�YT#@3MN@fCOT#@�ª�@3_eHmBeKU:=p#C;:�¨�CNTV@gv=G�d�pVp#< <mG�A#B ¨�:=_eH 8 y�:=A&COBxAQp#BxCLE
BxA�CNTV@>H&BDMN@�dkCNBx:=A-P�@3MOP�@3A�H&Bud�p#_eG�MfCN:JCOT#@�P#_eG�A#@�:�¨*CNT#@jd�p#MOvb@XBx<>PV_xBx@/K�COT�G`C2CNT#@3MO@�@��&BuKFCwKfG>_xBDA#@�:`¨
KFprd­T%P�:�BDA&C[K 8 SUTVBeKXBeKgG�A�@
�VG`<jP#_x@�:`¨ G�d�:bKL<>Bed�KFCOMNBDA#?�:�M�_xBDA#@mH&@�¨�@/d�C 8 ¿bBDA�d�@>�¡@JKLT�G`_D_U<>:¤KFCO_xE
d�:=A�d�@3AQCNM[G`CN@�:�AmCNT#@/KF@fH&@k¨�@�d�CwK�_x@3C�p�KUAV:`� ?�BDvb@fGXH&@3C[G`BD_x@�H�G`A�G�_xEVKFBuKU:`¨¯CNT#@fKLBx<>PV_x@�KLC�@
�VG`<>P#_D@b~�COT#@
� 8�;+5 ��;2, ��� 5 ; ��;/, 
 *�0+6 ; ��BxAmCNTV@ � � ; 5 8:3�, � 8 � ��� 14*�� ; 5 8

y�:�A�KLBeH&@|M>G�d�:�<jP#_x@
��KOd3G`_uG`MXª�@3_uH COT#@3:=MNE Z�G=KF@�H%:�A CNT#@ �;Z�@3_xBuG`A ?¤G`p#?=@�?�MN:=p#P �2�yÉ`� 8 SUT#@
��G`?=MwG�A#?�BuG`A�H&@3ArKFBxCLE�¨�:=MYCNT#BuKU<>:QH&@3_�BeK


 &T� É
7 �W" 
�� � � " 


� � É
Ç 1 
�� 1 
�� � 
X� � �]� �yÉ t=} �

�YT#@3MO@ � ��/.��BeK�CNT#@*d�:=<>P#_D@
�2KNd3G�_eG`M�ª�@|_eH.~�COT#@*d�:�v=G`MOBeG`AQC¡H&@3MOBxv=G`COBxvb@b~
" 
 ~bG�A�H ª�@|_eHXKFCOMN@3AV?�CNT�CN@|A�KF:=M1 
�� G`MN@2H&@kª�A#@�H>BxAmCO@3MN<mK�:`¨¯CNT#@2�;Z�@3_DBeG�A�?¤G`p#?=@	ª�@|_eH - 
 G=K
" 
�� . � � 
  , �X- 
 � � � �yÉ tb¦ �
1 
�� . � 
 - � � � � - 
 � �yÉ t=s �

G`ArH�CNTV@gKLE&<j<>@3CNMOEgZ#MO@�G`aQBxAV?m�4:�MF�[cJ@
�QBed3G�A�TrG`C �b�UP�:=CN@3AQCNBuG`_�BeK


X� � �I& �Ç � �
�
� � � 8 � 8 7 �yÉ t �q�

9;@3MO@ �fBeKYCNT#@f?bG�p#?�@�dk:�p#P#_DBxA#?jd�:=A�KFC[G`AQCfG`A�H � BeK*G�P�G`M[G`<>@|CN@3MYCOT�G`C*MN@3PVMN@�KL@3A&C[KUCNT#@±KNd3G�_x@2:`¨�COT#@
KFEQ<><>@|CNMNE�Z#MN@�G�a&BDA#? 8 I]A>PVMN@3P�G�MwG�CNBx:=A�¨�:�M¡:�p#M H&BeKOd�p�KOKFBx:=A>:`¨¯CNTV@;<>:=MN@*?�@3AV@3MwG�_.dk:bKF<j:�_x:=?�Bud3G`_�KFBDCNp?Â
G`COBx:=A�~b_x@3C�prK²AV:�CN@*CNTrG`C¡G`C�T#BD?�T�CN@3<>P�@3M[G`COp#MN@�K�CNTV@ ��G`?�M[G`A#?=BeG�AJdk:�AQCwG`BDA�K�CN@3<jP�@|MwG`COp#MN@JÂLH&@|P�@|A�H&@3AQC
d�:=MNMN@/d�CNBD:�A�KU?=Bxvb@3A>ZQE


�� � ��� 
X� � �q 9 � 8 � 8  ��� �2� �yÉ�ÇÊÆq�

Ç s



�YT#@3MO@�9 BeKYGXd�:=A�KFC[G`AQC 8 lr:=M � � � �N~#�YT#@3MO@ � ��BeKYH&@kª�A#@�H>ZQE
� 8� & �

7 9 � 8 � �yÉ�Ç É`�
�U@2KL@3@fCNT�G�C


�� � �D& �Ç � �
�
� �q � 7 � 8 � � 8� 8� �2É � �

�
�  �Ç � 8 �yÉ�Ç 7 �

BeK�<>BxA#BD<>B§{3@�H;ZQE�� � � & Æ 8 9*:`�¡@3vb@3M|~/¨�:=M � � � �O~�<>BxAVBx<>B§{3B§A#?YCOT#@�G�Z�:`vb@Y@��&P#MO@�KNKLBx:=AX�YBxCNTXMO@�KFP�@�dkC
CN: � E&BD@3_eHVKUGX<>BxA#BD<Xp#< G�C

� � � 8 & � 8 � É;� � 8� 8� � 7 �yÉ�Ç t �
SUTQp�K�~b¨�:�M � � � ��CNTV@�¨�p#_D_�KFEQ<><>@|CNMNEf?=MN:�pVP 0 & �2�®É���BuK²MO@�KFCO:�MO@�H>G`ArH�CNT#@*v=G�d�pVp#< @
�QP�@/d�CwG�CNBx:=A
v=G`_Dp#@X:`¨ CNT#@ � Â�ª�@3_eHJBuK;{3@3MO: 8 ��K;CNT#@jKFEVKFCO@3< dk:b:�_eKk~�CNT#@3MO@XBeKfG>P#T�G=KF@�CNMwG�A�KFBDCNBD:�A�G`CfCOT#@>dkMNBxCOBed3G�_
CN@|<>P�@3MwG�CNp#MO@ � � G`ArH�CNTV@	v=G=d�p#p#<¢KLE&<j<>@3CNMOEgBuKYKFP�:�AQCwG�A#@3:�prKF_xEmZ#MO:�ab@3A�~#BxA>COT#BeK*d3G�KL@f@3A&COBxMO@3_xE�R

0 & �g�yÉ`�x�a� É & $ 7 �yÉ�ÇkÇ&�
SUT#@fv=G�d�pVp#< <mG�A#B ¨�:=_eH�BuK

� . 0  $ & �g�yÉ`�  Ép& �g�yÉ`�x&�� � R � & � �
��� �§Æ � � � 7 / �#7 �yÉ�Ç z �

SUT#@f?�MO:�p#P �2�®É`�¡BeKUCO:�P�:�_D:�?=Bed3G�_x_xE�GXd�BDMwd�_D@b~QKF:
� &�� 4 7 �yÉ�Ç } �

SUT#@±KF@3C�:�¨�CN:=P�:�_x:=?�Bud3G`_D_xEJ@/oqp#BDv=G`_x@|A&CY� G/EVKYCN:><mG�Pm:�A#@�d�BDMwd�_D@�CN: G`A#:=CNT#@3M d�BxM[d�_x@fBeKY?�BDvb@3AmZ&EmCOT#@
BxAQCN@|?�@3M[K 8 �4\�@Xd3G�A��YMwG�P�BxC�G`AQEJAQp#<�Z�@3M¡:`¨¡CNBD<>@�KUBDAJ@3BDCNT#@3M*KL@3A�KL@ 8 � SUT#@	ª�M[KFC�TV:�<>:=CN:�PQEm?�MO:�p#P
BeKYCNTV@3MN@�¨�:=MN@2CNT#@2BxAQCN@3?=@3MwK 8 y¡G`_ud�p#_eG�CNBDA#?>T#:=<>:�CO:�PQE>?�MO:�p#P�K�BDAJ?�@|A#@3MwG�_�BuK;HQB � d�p#_xC|~#Z#p#CY¨�:�M �I4*G�_x_
:`¨²CNT#@f:�COT#@3MY?=MN:�pVP�K;G�MN@2CNMNBDv&BuG`_ 8 \�@	COT#@3MO@�¨�:�MO@�T�G3vb@

/ ! � � 4 � & É �yÉ�Ç ¦ �
/ 4 � � 4 � & � �yÉ�Ç s �
/ 8 � � 4 � & É �yÉ�Ç¤�q�
/ � � � 4 � & É�7 �yÉ z Æq�

SUT#@2�;Z�@3_DBeG`A�9;BD?�?¤KU<>:QH&@3_�CNT#@3MO@�¨�:�MO@2G`_x_D:��*K�¨�:�M*d�:¤KF<>Bud�KFCOMNBxAV?bK 8
S¥:±KF@3@*T#:�� KFCOMNBDA#?bK�¨�:�MO< BxA�CNT#BuK�<>:QHQ@3_]~=d�:�ArKFBeHQ@3M��YT�G`C¡T�G`P#P�@3ArKYG�K � H&@�d�MO@�G�KL@�K�CNT#MO:�p#?=T � � 8

SUT#@2KFEQ<><>@|CNMNE2Z#MN@/G`aVK;G�A�H>CNT#@�ª�@3_uHmG�d3obp#BxMO@�KYGg fn�  ?�BDvb@3A>ZQE
� � � & � �

��� � �yÉ z É`�
�YT#@3MO@ � <mG3E�Z�@±d­TV:bKF@|AJHQB ��@3MN@|A&CO_xE>BDAJHQB ��@3MN@|A&CYMO@3?�BD:�A�KY:`¨¡KLP�G�dk@b~.G=K�BD<>P#_DBx@�HXZ&E d3G`p�KOG`_DBxCLE��4�¡@
KFTrG`_x_²H&BeKOd�p�KNK�COT#BeKfKFTV:�MNCO_xE�� 8 SUTV@�MO@�oqpVBxMN@|<>@3AbCYCNTrG`C � � � Z�@�KFBxAV?�_x@Xv=G�_xp#@�H�Bx<jP#_xBD@�KUCNT�G�C2G`MN:=p#A�H
G`AQEmd�_D:bKL@�Hmd�p#MNvb@�BxA�KFP�G=d�@fCNT#@2dwT�G`AV?�@ 
 � BDA � <�p�KLCYKOG`CNBuK´¨�E


 � & 7�/ �)� � � � 7 �yÉ z=7 �

Çb�



I4¨�¨�:�M�G�?=Bxvb@3A�_x:b:�P��¡@fT�G3vb@ � �& Æ&~.COT#@3A��U@Xd|G`A�KL@3@gCOT�G`C G`AQE 7 ÂLKLp#MF¨ G=d�@XZ�:�p#ArH&@�HJZQE�COT#@g_D:b:�P
<�p�KFC2d�:=A&C[G`BxA GJKFBDA#?�pV_eG`MXP�:=BxAQC3~¥¨�:=MXB ¨ A#:�CXCOT#@3A �¡@md3G`A d�:�AQCNBDA&p#:=p�KF_DE�d�:�AQCNM[G�d�C2CNT#@j_x:b:�P%CO:�G
P�:�BDA&C|~�Bx<jP#_xEQBxA#?�CNTrG`C �n& Æ��YTVBedwT-BuK	G�d�:�AQCNM[G�H&Bud�CNBD:�A 8 �YC�COT#BeK2KFBxAV?�p#_uG`MgP�:=BxAQC	COT#@>P#TrG�KF@¤~ � ~
BeK�p#ArH&@�ª�A#@/H-G�A�H � � � & Æ 8 l#p#MOCNT#@|M3~ � � � <�p�KFC�Z�@�{3@3MO:�G`_x_¡G�_x:�AV?�G`A�BxAQª�A#BxCO@X:�M±d�_x:¤KF@�H�d�p#MOvb@b~
KFBDA�d�@�:�COT#@3MN�YBuKF@>�¡@md3G�A�dk:�AQCNMwG=d�Cf:�p#MX_D:b:�P%�YBxCOT#:�pVCX@3A�d�:=p#A&CO@3MNBDA#?�G�KFBDA#?�p#_uG`MOBxCLE 8 \-@>BuH&@3AQCNB§¨�E
CNTVBeK�BxA&ªrA#BxCO@Y:�MYdk_x:bKL@�H�d�p#MNvb@Y:�¨.¨ G�_eKF@*v=G�d�pVp#< P�:=BxAQCwK�G�K�CNT#@�d�:�MO@;:�¨�:�p#M¡KLCNMNBDA#? 8 \�@�KFT�G�_x_�MN@�KLCNMOBed�C
:�pVM�G�CNCN@|A&COBx:�AmCO:XCNT#@2d3G=KF@g�YTV@3MN@ �,& É=~�KFBDA�d�@fCNT#BuKUBeKUCOT#@f<>:bKLCY_xBxab@|_xEXdk:�A&ª�?=p#MwG�CNBD:�A 8

SUT#@Jª�M[KFCmH&BuKNd�prKNKFBD:�A�:�¨XKLCNMOBxA#?%KL:�_Dp#CNBD:�A�K�CO: CNTV@��;Z�@3_xBuG`A�9*Bx?�?¤K�<>:QH&@|_YBeK>H&pV@�CN:%£;BD@3_eKL@3A
G`ArH �*_x@/KF@3A 8 ��KOKFp#<>@2CNT#@�KLCNMOBxA#?>BuK�KFCOMwG�Bx?�TQC2G`A�H�CNTrG`CfCNT#@�dk:�MN@XBuK�G`_DBx?=A#@�HJ�YBxCOT-COT#@ �EÂ´G �QBeK 8 I]A
d�EQ_xBDA�H&MNBud3G`_�P�:�_uG`M�d�:b:�M[H&BxArG`CN@/K�~����F�
�q�[~&_x@|CUp�KY<mG`ab@*CNTV@gG�A�KNG�CN{

� & � � ���¤� � � � �
- 
 & É

� � �����
� 
 � 7 �yÉ z=t �

SUT#@F��G`?=MwG�A#?�BuG`A�CNT#@3AmEQBx@3_uH#K�COT#@2KFBD<>P#_xB§ª�@�HX@�obp�G`COBx:�ArKU:`¨�<>:=CNBD:�A

��� 4 4 � � 4
�  � 8 �� 8  � � 87 �^� � 8 �2É`� & Æ �

� � 4 4  � 4�  7 � 8 � 8 � 8 �� & Æ � �yÉ z Ç&�
�YT#@3MO@�G�P#MOBx<>@jH&@3AV:�CN@/K�H&B���@3MN@3AQCNBuG`COBx:�A^�YBxCNT MN@�KLP�@�d�CXCN:�M 8 I]CXBuKgA#:�C�P�:bKNKLBxZ#_D@JCO: KL:�_xvb@jCNT#@�KL@
@�obp�G`COBx:=A�KYG`A�G�_xEQCNBud3G`_D_xEb~QZ#p#C*G�KLE&<jP#CN:=CNBed|G`_x_DEX�U@fT�G3vb@

� ��� � � & É� ��>��� 8 � � G=K�� � Æ �
� ��É;��� �� � 2�� 
�� �	��
� � �

!$ � � ���j� � � � � 2 8 
�� � � ��
�� � G=K�� � @ 7 �yÉ z=z �

SUT#BuKUKF:=_xp#COBx:=AJdk:�MNMO@�KFP�:=A�H#KUCN:�G2KFCOMNBxAV?�d�@3AQCN@3MO@�H :=A>CNTV@ �EÂLG �&BuK�~Q�YBxCNT GXd�@3AQCNMwG�_�<mG`?=A#@3CNBud;dk:�MN@�:`¨
�YBeHQCNT � � � � �3254 d3G`MOMNEQBxA#?�GgCO:�CwG�_�< G`?�AV@3CNBud ³�pr�


 &�� 
������������ �����! /"$# %�&('*),+
-/.�0214365708570(9*:;36<=3�>�0(5@?A.�:B1C.ED7.�0GFH:;9*9�IKJL0(MBN�I/O�5702O�P�P�5�0�1Q:�O�R�M;ST<U36<WVYX(0(5�3T.LO6I/?A:BNWD7.[Z %�\^]Y_�` � +7aU]4bcH3*D702D7.LO�DAD7.�0dIe02P�573*PL0(57D�:;0�IANW0fP^0f<LN=1Q57gL14:�OhMiM;ST3*<[D7.U0HjYO61QDAD�.LOhDk?/0GIeDlO�57D�0�Nm?A:iD7.nOo9�O�g�960�NnIeS�pqVpr0(D�57S bts IePL3*<WDuOh<�0(3*gLIeMiSrR�5�36v�0(<=96Mi36RLO�MtIeS�prpr0(D�57Sw?A:;D7.=<�3*<WD�57:i>W:BOhM /�x % � + ?y36g�MBN=IeD7:iM;MzP�573�NWg{1Q01Q3|Iepr:B1�IeD�57:;<U9�IQ}zR�g�DkD7.�0(S=?y36g�MBNmRL0opEgL1l.rM;0�I�I~Mi3�1(OhMi:;X(0dN�}�I�:;<L1Q0wD7.�0f5702?/3*g�M�N=R^0T<U3q9|Ohg�9*0oJL0(M�NUID73!1(O�<L1Q0(MzD7.�0wI71fOhM�O�5A965uO6NW:i0(<WDuIHO�DAM�O�57960�NW:�I�DlO�<L1Q0�I b� D75�:;<�9|I�Oh5�0E1C.{Oh5lO*1QD70f57:;Xf0�NmR�S=D7.�0(:i5 6��4�,�/8���� }�?A.U:�1l.[:�IkD7.�0w0(<�0(5�96S[PL0(58g�<�:;DkM;0f<�96D�. b2� 365�D�.�0cH:i0(M�I�0(<WV��HMi0�Ie0f<rI�36M;gUD7:;3*<T�7gLI�DkNW:�I�1QgLI�Ie0�N�}�D�.�02D70(<{Ie:;3*<=:�IAOhPUP�573���:;p=O�D70(MiS

� Z�� ` # %�&('��6+
'6�



-/.�gLIQ}�D7.�0k0(<�0(5�96ST3�jtD7.�08IeD�57:;<U9o:�I@I�0(D/R�STD7.�0k0(��PL0�1QDlO�D7:i36<E>6O�M;g�083hjtD7.U0H3*5lNW0(5yPLOh5uOhpr0fD70(5 5�0�IePL3*<WVIe:iR�M;02j 365�D�.�0EIeS�prpr0fD757STRU570�O�vW:i<�9 b -/.�:BIHRL0(.LO(>�:;3658:�I�I�:;pr:iM�Oh5�M;S!1C.{Oh5lO*1QD70f57:�I�D7:B1G3�jy36D7.U0(5�v�:;<LN�Ik3hjD73*PL36M;3*96:B1(OhMyNW0Qj 0d1QDlI bTs 9�O�:;< }z96M;3*RLOhMyNW04j 0�1QDlI8Oh570 � g�:iD70ENW:���0f570(<�D���D�.�0ED70(<LI�:;3*< 3hjkOr9*M;36R{OhMyIeD�57:;<U9O614D7gLO�M;M;S NW:;>�0f57960dIQ} NWgU0qD�3mD�.�0!IeM;3�?�jYOhM;M V	3�� 3hj D7.�0E0(<�0f5796S NW0(<LI�:;D�S O*I�?y0Tpr3�>�0TO(?AO(Smj 5�36p D�.�0IeD�57:i<�9T1Q3*570 b �	Dy:�IK3�j D70(< 1Q36<�>�0(<�:i0(<WD D73oP{Oh5lO�pr0(D�0(57:iX(0AD7.�08D70(<LI�:;3*<rRWSED7.U02NW:;p!0(<LIe:i36<�Mi0�I7I � gLO�<WD�:;D�S� � }zIe3ED7.LO�DkO
	 MBOh<L1lv,V I71fOhM;0GIeD75�:;<�9E?/3*g�M�Nr.LO(>�0 � � Z &*b� 5736p D�.�0 O�R^3�>�0 NW:�I�1QgLI7I�:;3*< ?/0 1fOh< I�0(0[D�.LOhD 1Q3�I�pr36Mi3696S P�5�3�>W:BNW0�IogLIq?A:iD7. O g�<�: � g�0=3*PWVPL365�D7g�<�:iD�S[D73=0(��P�Mi36570wD7.�0T5�:�1l. O�<LN 1436prP�Mi0(�=I�D757g{1QD7g�5�0T3hjyPLO�57D7:B1QM;0TPU.WSUIe:B1(I~D�.�0(3*57:;0dI bws M;D�.�36g�9*.D7.U0qD�36PL36Mi3696:B1(OhM Ie3*M;g�D�:;36<{IoNW:BI71QgLI�Ie0�N OhRL3�>�0q0(��:�I�D2:;<�D7.�0ED7.�0f3657S OhDwX(0(5�3mD�0(prPL0(5uOhD7gU570�}�D�.�0(5�0q:BI<�3rp!0�1C.{Oh<�:BIep ?A:iD7.�:i<[D7.U0oD7.U0(365�S[D73!P�573�NWg{1Q0TD7.�0dIe0o3*R��70�1QDuI b -/.�0TD�36PL36Mi3696:B1(OhM IeD75�gL1QD�g�570�I81Q36<WVD75�:;R�gUD70kOoI�0(D@3hj X(0(5732pr0dO6IegU570/:i<qD�.�0kP�.LO6I�0�I�PLO6140H3�jtP^3|I7I�:;R�Mi0�I�36M;gUD7:;3*<LI D73wD7.�0AD�.�0(365�SEOh<LNE.�0(<L1Q0D7.U0rP�573*RLOhRU:;M;:iD�S 3hj8P�573�NWg{1QD7:i36< :;<�PLOh5�D7:B1QM;0rPU573�1Q0�I�Ie0�I2:�I20(�WPL3*<�0(<�D7:�O�M;MiS�Ieg�P�PU570�I�Ie0�N b � .LOhDTD�.�01Q3|Iepr3*M;369*:�1(O�ML0(>�36Mig�D7:i36<E3hjtD7.U0�>*O61Qg�gUp I�g�P�P�Mi:;0�I@:�I@OT1Q36<{1Q570(D�0�1fOhgLI�OhM�p!0�1C.{Oh<�:BIep j 3*5/P�5�3�NWgL1Q:i<�9D7.U0�Ie02M;3*<�9EM;:;>�0dN 0(��36D�:�1�I�36Mig�D7:i36<LI bs DTD�.�:�ITPL36:i<WDE:;DT:BITOhP�P�5�36P�5�:�O�D70 D73 NW:BI71QgLI�I .U3h? p=Oh<�S 3�j2D7.U0�Ie0 NW0Qj 0�1QDuIo?/0=0(��PL0�1QDTD73�RL0P�5�3�NWgL1Q0�N OhDTOn1Q3�I�pr36Mi369*:�1(O�MKPU.LO6I�0rD75uOh<LI�:;D7:i36< b �	< D�.�0!1Q3�I�pr36Mi3696:B1(OhMy1Q3*<WD�0(��D(} D7.�0Epr0�1l.LO�<�:�I�pj 365AD�.�02P�573�N�gL1QD7:i36<n3hjyNW04j 0�1QDlI@:�I/v�<�3�?A< O*I 6
�L��� 8
��� 5i���q��������� 8 ��� b -/.�0o9*g�:�NW:i<�9TP�5�:;<L1Q:iP�M;08.�0(570:�Ik1(O�gLI7O�M;:;D�S b s I~D�.�0oPU.LO6I�0TD75lO�<LIe:iD7:i36<[DuOhv�0�IAP�MBO61Q0�}�D�.�0op Oh��:;pEg�p 1(Ohg{I7OhM NW:BIeDlO�<L1Q0w:;prPL3�I�0�Nm3*<D7.U0oD7.U0(365�SrRWSn1Q3|Iepr3*M;3*96Sr:BIHI�:;prP�MiSqD�.�0wFHg�R�RUM;0wNW:�I�DlO�<L1Q0��!D7.U0TNW:BIeDlO�<L1Q02?A.�:B1C.nM;:;9*.WDk1fOh<[.{Od>�0D75uO(>�0(M;0�N!Ie:;<{1Q0�D7.U0�RU:;9TRLO�<�9 bs I�?y0q5�0(p=O�57v�0�NnOhRL3�>�0�} O*I�D7.U0qD�0(prPL0(5lO�D7g�5�0T3hjkD�.�0qgU<�:;>�0(5uIe0TjYOhMiM�I�?/0(MiM RL0(M;3�? D7.�0=1457:;D�:�1(O�MD70fprPL0(5lO�D7g�5�0�3hj@D�.�02P�.LO*Ie0oD�5lO�<LIe:iD7:;3*< }�����}^D�.�020(�WPL0�14DlOhD�:;3*<m>*O�M;g�023hj D7.�02365uNW0(5kPLOh5uOhpr0fD70(5yDlOhv�0dI36< OrNW04JL<�:;D�0T>*OhM;gU0 % Z � " x � :i< D7.�0 s R^0fM;:�O�< FH:i969|IGp!3�NW0(M + :;< 0dO61l.[570f96:;3*< 3�j IePLO*1Q0 b FH3�?/0(>�0(5f}OhDkD70fprPL0(5lO�D7g�5�0�I/O�5736gU<LNmD�.�0w1Q57:iD7:�1fOhMLD70(p!P^0f5lOhD�g�5708?/020(��P^0d1QD/D�.LOhDkD7.�0f57p=O�M �LgL14D7gLO�D7:;3*<LI/:;<"!$#&%?A:;MiM RL0TM�Oh5�960EI�3rD7.LO�D2O6IkD7.�0Tg�<U:;>�0(5uIe0w1Q3�36MBIH:;Dk?A:;MiM I�P�M;:iDH:i<WD�3rN�36p=O�:;<LIA?A:;D�. NW:���0f570(<�DH>*O�M;g�0�Ik3hj
' :;<nNW:���0f570(<�DANW3*p=Oh:i<LI b -/.U:�I/:�I/D�.�0w1Q57g{1Q:�O�M�573*M;02P�MBOdS�0dNqRWS!D7.�0w1Q3|Iepr3*M;369*:�1(O�M�0(>�3*M;g�D�:;3*< b-/.�0)(�:iR�R�M;0npr0�1l.LOh<U:�Iep$P�5�3h>�:�N�0�IogLIq?A:iD7. O�< 365uNW0(5E3hjwp=Oh9*<�:;D�gLNW0=g�P�PL0(5ERL36g�<{N j 3*5qD�.�0Ie:iX(0r3�jwIegL1l.�O[570(9*:;3*<�O*I D�.�0n1(Ohg{I7OhMk.�3*57:;Xf36<�Ie:iX(0=OhDED7.U0mD�:;pr0E3hj8D7.U0mPU.LO6I�0[D75uOh<LI�:;D�:;36< b -/.�0RL36g�<{N�Oh5�:;0�I�RL0(D�?/0(0f< D7.�0ENW3*p=Oh:i<LIH?A:iM;MtR^0T5�0(96:i36<LI�?A.�0f570TD7.U0TP�.LO6I�0q3�j*!$#&%81C.{Oh<�9*0�I�Iep!3�36D7.UM;S b� j�D�.�0[PU.LO6I�0�1C.LO�<�960dI R�S  /,+ j 365 Ie36p!0 +.-� � ?A.U0(<�D�5lO(>�0(5lI�:;<�9�O�M;3�36P :i<�IePLO*1Q0�}/D�.�0(< O�<WSIegU5ejYO6140HRL36gU<LNW0�NqR�SoD�.LOhDyM;3�3*Pq:i<WD�0(5lI�0�1QDlI O�143�Iep!:�1AIeD�57:i<�9 b -/.�0�Ie08IeD�57:i<�9�I@pqgLI�D RL0k.�365�:;X(3*<WV Ie:;Xf0�N365w1QMi3�I�0�N Mi3�36PLI b cHgUpr0(57:B1(OhMtI�:;pEg�M�O�D7:i36<LIA3hj~1Q3�I�pr:�1wIeD75�:;<�9rj 3*57p=O�D7:;3*< :i<LNW:B1(OhD�0oD7.{OhDoD�.�0T:;<U:;D7:BOhMNW:BIeD75�:;R�gUD7:;3*<=3hj IeD�57:;<U9�Ik1Q36<LI�:�I�DlIA3hj0/ �21 .U3657:iX(36<�V�I�:;X(0�N=O�<LN  �31 Mi3�36PLIkRWSrp O6I7I b � j ?y0w1Q36<LI�:�NW0f5D7.U0�D�0(prPL0(5uOhD7gU5708OhDk?A.�:�1l.rD7.U0(570�:BI/:;<LI�g54 1Q:;0(<�D/D�.�0(5�p=OhML0(<�0f5796SED73E0(�U1Q:;D�0�OE1Q3*57570fM�OhD�:;3*<r>�36Mig�pr0RLO*1Cv=:;<�D73ED7.U0og�<�R�573*v�0(< I�DlO�D70�}�D�.�0)6 8��,����758:9 6��;�=<L�;8>��6$7?8C� }@��A }�D�.�0(< }L96:i>�0(<=D7.�0EO*I7IegUprP�D7:i36<n3hjD7.U0(57p=O�M@0 � gU:;M;:iR�57:ig�p O�RL3h>�0=D�.�0rP�.LO*Ie0=D75uOh<LI�:;D�:;36< }/O[pEgL1l. :;prP�5�3�>�0�N[0�IeD�:;p=O�D70Tj 365TD�.�0r:;<U:;D7:BOhMIe0fPLOh5uOhD7:i36<n3hj@D�.�0wNW0Qj 0�1QDuI/1(O�<=R^0�NW0(5�:;>�0�NrO�<LNr:�I/9*:;>�0(<=R�S

B %DC A + Z \ a�] � aU]�E?A.�0(5�0 \ :�I/D7.U0oI�0(M j 1436g�P�Mi:;<�9T3�j@D7.U0�3*5lNW0f5APLOh5uOhpr0(D�0(5 b -/.�:�IkIe0fPLOh5uOhD7:i36<n:�I/pr:B1Q573|I71Q3*P�:�1 b�	<WD�0(570�I�D7:i<�9qRL3*g�<LN�I�36< D�.�0oD�0(<LI�:;36< 3�j 1Q3�I�pr:�1�I�D75�:;<�9|IHP�573�N�gL1Q0�N[R�S[D�.�0�(�:;RUR�M;02pr0�1l.LO�<�:�I�pOh5�:�I�0mj 573*p D�?/3 Ie3*g�5l140�IGF PL0(57D�g�57R{OhD7:i36<LIE3hjwD7.�0"H0I)J�}/O�<LN�965uO(>W:iDlOhD�:;3*<LOhM�? O(>�0�I b J/36D�. O�57:�I�0
'W&



RL0�1(O�gLIe0kD7.�0kpr3*D7:;3*<LI 3hj .�0�O(>WS�IeD�57:;<U9�IKp!3h>�:;<U92OhD@570fM�OhD�:;>�:�I�D7:�1@>�0(M;3�14:;D7:i0�I M;0�O*N D�3�D�:;pr04V�NW0fP^0f<LNW0(<�D965uO(>W:iDlOhD�:;3*<LOhM J{0(M�N�I b -/.�0EO61QD�gLOhM >6O�M;g�0dI~3�j/D�.�0oRL3*g�<LN�I2Oh5�0E1Q36<�D75�3�>�0(5lI�:�OhMY}LIe:iprP�M;SERL0�1(O�gLIe0T:iDH:BINW:�4=1QgUM;D@D73�O61(1QgU5lOhD�0(M;STp!3�NW0(MLD7.�0k<�3*<�M;:i<�0�Oh5y0(>�36Mig�D7:i36<E3hj OTI�D757:i<�9o<U0(D�?/365�v�}�O�<LNqD7.U0�570�I�g�M;DuI/1(O�<RL02Ie0f<LIe:iD7:;>�0AD�3o?A.LO�DAO*I7IegUprP�D7:i36<LI@O�570�p=O*NW0 b cH0(>�0f57D7.U0(M;0�I�IQ}6D�.�0*H0I)J RL36g�<{N�IAOhpr3*g�<�DK5�36g�9*.�M;SD73�� &*& /�} &6&�� } &  � } &  &�� � ��� &f� a�� # %�&(' / +-/.�:BIm1436575�0�IePL3*<LN�Im5�36g�9*.�M;S D�3�IeD75�:;<�9|I=OhD=D7.�0�	�
�- I71(O�M;0�} &f� ]�� 	k0�
T}y?A.�:�1l. :�Ir140(57DuOh:;<UM;S O�<:;<�D70f570�I�D7:;<U9 >*OhMig�0 b J/3*g�<LN�Iqj 5�36p 965uO(>W:iDlOhD�:;3*<LOhM2?AO(>�0�IE1Q3*pr0mj 5�36p D�?/3 N�: �z0(570f<WDrD�0�1l.�<�: � g�0�I;FNW:i570�1QD836RLI�0(57>*OhD�:;3*< }@Oh<LN�:;<LNW:i570�14D�pr0�O*Ieg�5�0(pr0(<�DkD7.�5�36g�9*. O61f1Qg�5lO�D70EP�g�MBI7Oh5wD7:ipr:;<�9|I b H@g�5�570(<�D7MiS�}P�g�MBI7O�5�D�:;pr:i<�9Tpr0�O*Ieg�5�0(pr0(<�DlIAO�570Tpr3*570�1Q36<LI�D75uOh:;<U:;<�9U} O�<LN 96:;>�0EOrRL36gU<LN I�:;pr:iM�O�5AD73=D7.LO�D�j 5736pD7.U0 H0I)J�� &  6 �	b 
H<�Mi:;v�02D7.�0 H0I)J�pr0�O6I�g�570fpr0(<�DlI4}W.�3�?y0(>�0(5(}L965uO(>W:iDlOhD�:;3*<LOhM ? O(>�0�3*RLIe0f57>*OhD�3657:i0�I?A:;MiM�RL0�1Q3*pr0 NW5uOhp=O�D7:B1(OhMiM;S RL0(D7D�0(5r:;<�D7.U0 <�0�Oh5rj g�D�g�570|}HD7.U5736gU96.�3*P^0f5lOhD�:;3*<LIm3�jT965�36g�<{N,V	R{O6Ie0dN36R{Ie0(5�>6O�D73*57:;0dIHI�gL1C.nO*I�����	2� O*I/?/0(MiM O6IkI7O�D70(MiM;:iD70�IyIegL1l.nO6I���� � sob -/.�0dIe020(��P^0f57:;p!0(<WDuI Ie.U36g�MBNmRL0OhRUM;02D73E:;prPU573�>�0AD7.�02RL36gU<LN�IH3*< � � R�S!Ie0(>�0(5uOhM 3*5lNW0(5uI/3hj@p Oh96<U:;D7g{NW0�� &  �� �YbcH3�? D7.{OhDE?/0=.LO(>�0=0�IeDuOhR�Mi:�Ie.U0�N D7.�0n1Q5�:;D70f57:�O[<U0�1Q0�I�I7Oh5�S j 365ED7.U0mPU573�NWgL14D7:;3*<�3�j2D73*P^3*M;3*96:�1fOhMNW0Qj 0d1QDlI�:i<TIePL3*<WDuOh<�0(3*gLIeMiSoR�5�36v�0(<wD7.�0f3657:i0�IQ}�M;0fD gLItOhPUP�M;S2D7.U0�Ie0 1Q36<LN�:;D7:i36<LI D738D7.�0yR^0dIeDtg�<LNW0(5uIeD�3�3�NP�.�S�I�:�1(O�MW0f��O�prP�M;0|}(D7.�0y0(M;0�14D7573�?y0�Ohv�PU.LO6I�0HD�5lOh<{Ie:;D�:;3*< b s I ?/0A5�0(p=O�57v�0�NH0dOh57Mi:;0(5f}hD�.�0�	 � � D7.�0f3657S:�IkRLO6I�0�N 3*< D�.�0T9�O�g�960E965�36g�P���� %  +���� � %7&h+��/bws D�D7.�0TPU.LO6I�0qD�5lOh<{Ie:;D�:;3*< D7.�:BIHR�570dOhvUIGD�3rP�g�5�00(Mi0�1QD75�36p=O�96<�0fD7:�I�p }�� %�&h+ �"!2b -/.�gLIQ}�D�.�02>*O61Qg�gUp p=Oh<U: j 36MBNq:�I/D�.�0wIePLO*1Q023hjy143�Ie0fDlI
#%$'& � �(��� %  +)� � %�&h+��+* � %�&h+ E %�&(',�,+-/.�:BI/M;3�36vUIA1Q3*prP�M;:B1(OhD�0�NoR�g�Dy:;<qjYO*1QDAD7.U:�I/I�PLO6140�:BIKD�36PL36Mi3696:B1(OhMiM;SE0 � g�:;>*OhMi0(<�DKD�3TD7.�08D7.�5�0(0QV IeP�.�0f570�}�.- b -/.�02.�36p!36D73*PWS!96573*g�PLIA3hj@D�.�02D7.�5�0(0QV IeP�.U0(5702O�570

/0/ % � - + � & %�&()*�,+/ ] % �
- + � & %�&()�&h+/ ` % �
- + � & %�&()  +/ - % � - + � 1 # %�&() � +

%32 36<54 DqRL0mj 3�3*M;0�N :;<�D73 D�.�:;<�v�:;<U9 D�.LOhD!OhMiMA.�36pr3*D73*PWS 9*573*g�PLIq3�jwIeP�.U0(570�IT>*Oh<�:BIe.�0(��140(P�DT:;< D�.�0NW:ipr0(<LI�:;36<{OhM;:iD�So3hj D7.�0wIePU.�0(5702:iDlIe0fM j��,j 3*5A0(�UOhprP�Mi0�} / - % � `Q+ �61 b +-/.Wg{IQ}LD7.�0w0(M;0�14D7573�?y0�Ohvrp!3�NW0(MtNW3�0�Ik<�36DkM;0�O*NmD�3r?AO�M;M�I4}�I�D75�:;<�9|IQ}L365�pr3*<�36PL3*M;0�I b �	DkNW3�0dIHM;0�O*ND73E?A.LO�D�?/0�1(OhMiM;0�N�77D�0(��D7g�5�0�}98T?A.�:�1l.nNW0�I�0(57>�0�IKj gU57D7.U0(5�1436prpr0f<WD b � < O D�.�0(3*57S=?A.�0(5�0 / - % # + :BI<�3*<WD�57:;>�:�O�MWRUg�D D7.U0A36D7.U0(5 965�36g�P{I >*O�<�:�I�. }6?/0k1fOh<EOhMi?AO(SUI p=OhPwD7.�5�0(0QV NW:;p!0(<LIe:i36<LO�M�IePLO*1Q0kIep!3�36D7.UM;S:;<�D73wD7.�02>*O614g�g�p p=Oh<�: j 36MBN���D7.�0(5�0�?A:;MiML<�36DARL0wOTNW0Qj 0�14D/?A.�0(5�0�D7.U0HJL0(MBNr1QM;:ipqR{I 36g�DA3�j # b Fk3h?/V0(>�0(5f} : jA?/0 1Q36<LI�:�NW0f5�JL0(MBN 1Q3*<WJL96gU5lOhD�:;3*<LI ?A.U:�1l. O�P�P�573|O61l.�O[g�<�: � g�0r>*O�M;g�0=O�DTI�PLOhD�:�OhMA:i<WJL<�:iD�S�}D7.U0(ST?A:;MiMWjYOhMiM^:i<WD�3o.�3*pr36D�36P�ST1QMBO6I�Ie0�Iy1C.LO�5lO*1QD70(5�:;X(0dNoRWST0(Mi0(pr0(<�DlI 3hj / - % # + ��1Q3*<WJL9*g�5lO�D7:;3*<LI/?A:;D�.<�3*<�X(0(5�3[?A:;<{NW:;<�9=?A:iM;M RL0rD�0(�WD�g�570dI b � j D7.�0!IeS�prpr0(D�57Sr:BI�96M;3*RLOhMY} I�gL1C. 1Q3*<WJL96gU5lOhD�:;3*<LIo?A:;MiM <�0�1CV0�I�I7Oh5�:;MiS�1Q36<�DlO�:;< 9*5lO6N�:;0(<�D20(<�0(5�96:;0dI8j 5�36p$D7.�0 I71(O�M�Oh52JL0(MBN�I b -/.�0!0(<�0(5�96S PL0(57D�g�57R{OhD7:i36<LIT1fOhgLI�0�NR�Sm9*M;3*RLOhM D�0(��D7g�5�0�I~?y0(570|}LOhM;3*<�9r?A:iD7.�1Q3|Iepr:B1�IeD�57:;<U9�IQ}Lj 3657p!0(57MiSqPL36PUg�M�O�5oO*I�OqPL3�I�Ie:iR�M;0w3657:i96:i< 3hj

'  



IeD�57gL14D7g�5�0 j 3*57p=O�D7:;3*< :i< D7.U0qg�<U:;>�0(5uIe0�� &  �� } &  ' � � D�.�0rP�5�0�NW:�14D7:;3*<LI�3hjkD�.�0�Ie0ED7.U0(365�:;0�I2Oh5�0r:;<{1Q36<WVIe:BIeD�0(<WD2?A:iD7.�D7.�0!Ie.LO�57P O*1Q36g{IeD7:B1 PL0�O�v�I236RLI�0(57>�0dN :i< D�.�0 H0I)J�} Ie3 I�gL1l. pr3�N�0(M�I2Oh5�0q<U3[M;3*<�960f51Q3*<LIe:BNW0(570dN >�:�O�R�M;0 b�	< D�.�0rI�DlO�<LN�Oh5uN pr3�NW0fM	}�.�3�?y0(>�0(5(}zD7.�0ER�573*v�0(< IeS�prpr0(D�57Sr:BIG9|Ohg�9*0�N b �	<�D7.�:BI�1fO6Ie0ED7.U0(570T:BI<�3 <�0f0�N j 365w965uO6NW:i0(<WDw0(<�0(5�96:i0�IQ} Ie:;<{1Q0rD7.U0r9�O�g�960rJL0(MBN 1(O�< OhMi?AO(S�I2RL0[1l.�3|Ie0(< D�3�1(Oh<{1Q0(M@D7.�0fp)�0 � g�:;>*O�M;0(<�D7MiS�} 7�D70(��D7gU570 8 1Q3*<WJL96gU5lOhD�:;3*<LI[1(O�<�OhMi?AO(S�IER^0�R�5�36g�9*.WD=D73 D�.�0 >*O61Qg�gUp R�S O 9�O�g�960D75uOh<LI	j 365�p=OhD�:;36< b FH3�?y0(>�0(5(} 6$8>���,�/8 698����,� j 573*p 36<�0wD70(��D7gU57021Q3*<WJL9*g�5lO�D7:;3*< D73T3*<�0o?A:iD7.nOqN�: �z0(570f<WD?A:;<{NW:;<�98<Wg�pERL0(5 Oh570A9|Ohg�9*0�:;<�>*Oh5�:�Oh<�D b -/.�0dIe0kD75lO�<LIe:iD7:i36<LI ?A:iM;M�PUM�O(SwOG5�36Mi0A:;<T0(Mi0�1QD75�3�?/0�O�v�R{Oh57S�3*<<�g�pqRL0(5@>�:;3*M�OhD�:;3*< }LNW:�I�1QgLI�Ie0�Nr:;<=D�.�02<�0(��DkIe0�1QD�:;3*< b
����� �	��

�����������������
-/.�0!IeS�prpr0(D�57SERL0(D�?/0(0(< P{Oh57D�:�1QMi0�I�O�<LN O�<WD�:;PLO�57D�:�1QMi0�I � &  ) } &  � � } J{57prMiSm0dIeDlO�R�M;:BIe.�0dN[:;< 1Q36MiM;:�N�0(5P�.�S�I�:�1(I4} <LO�D7g�5uOhMiM;S�M;0�O*N�I�D�3[D7.U0 � gU0�IeD�:;36< 3hjk?A.�S D�.�0r36R{Ie0(5�>�0�N g�<�:i>�0(5lI�0T:�Iw1Q36prPL3|Ie0�N O�M;pr3|IeD0(<�D7:i570(MiST3hj@p=O�D7D�0(5/?A:iD7.=M;:iD7D7Mi0H3*5H<U3qP�5�:;pr3*5lNW:BOhMzOh<�D7:ip=OhD�D70(5 b�kg�DlI�:�NW0T3�j/P{Oh57D�:�1QMi0TO*1(1Q0(Mi0(5lO�D7365uIQ}zOh<�D7:ip=OhD�D70(581(Oh< RL0EI�0(0(<[:i<�1Q3�I�pr:�1�5uOdSUIH:i< D7.�02j 3657p 3hj~Oj 0(? Oh<�D7:;PU5736D�36<LI4}WP�5�0�Ie0f<WDyOhD O�Mi0(>�0(M�3hj Oh5�36g�<{N &(� a�� :;<!1Q36p!PLOh5�:�Ie3*<q?A:iD7.ED7.�08<Wg�pERL0(5t3hjtP�5�36D73*<LI% j 3*5o0(�UOhp!P�M;0EI�0(0 � &  / � +lb Fk3h?y0(>�0(5f}�D�.�:�I2P�573*PL3657D�:;3*< :BI21Q36<LI�:�I�D70(<�Do?A:iD7. Ie0�1Q3*<LN�O�57S Oh<�D7:;PU5736D�36<P�5�3�NWgL1QD�:;36< D�.�573*g�96.�O61f1Q0(M;0f5lOhD�365�V	Mi:;v�0TP�5�3�1Q0�I7I�0�IQ}�� �	�"!

�
�#�%$� } O6IoD7.U0=1Q3�I�pr:�1o5uO(S�IwIeD75�0�OhpD73�? Oh5lNUI gLI b -/.Wg{I�D�.�0(570y:�I <�3�0(>�:�N�0(<L1Q0 j 3*5 PU57:;p!365lN�:�OhM�O�<WD�:;p=O�D7D�0(5�:i<o36gU5 9�O�M�Oh��S b s M�I�3�}�: jUp=OhD�D70(5Oh<{N Oh<�D7:;p OhD7D�0(5A9�O�M�O��W:i0�IH?/0f570oD�3=1Q3�0(��:�I�DH:i<�1QM;g{IeD70f5lIA3hjy9�O�M�Oh��:;0dIQ}LD7.�0(< ?y0o?y36g�MBN[0(�WPL0�14DHD�.�0(570D73ERL0wOqNW0fD70�1QDuOhR�Mi0�RLO*1Cv�965�36g�<LN=3hj'&�V	5uO6NW:BOhD7:i36<=j 5736p <�gL1QMi0(36<WV Oh<�D7:i<Wg{1QM;0(3*<rO�<�<�:i.�:;MBOhD7:i36<LIA?A:;D�.�:;<D7.U0r1QMigLIeD�0(5lI b -/.�:�I�RLO*1Cv�965�36g�<{N :BI�<�36Dw36RLI�0(57>�0�N�Oh<{N Ie3n?/0!1Q36<L14M;gLNW0ED7.{OhDoD�.�0(5�0q:BIG<U0(96Mi:;96:iR�M;0Oh<�D7:ip=OhD�D70(5 36<=D7.�08I71fOhM;083hj 1QMigLIeD�0(5lI %	� 3*5AO�5�0(>�:;0(?�3hjtD7.U0�0(>�:�NW0(<{1Q0/j 365 O�RLO�57S�36<nO*IeS�prpr0(D�57S2I�0(0

� &  ���Yb +I[365�0A960(<�0f5lOhMiM;S�}*: jzM�O�579608NW3*p=Oh:i<LI�3�j p=O�D7D�0(5 O�<LNrO�<WD�:;p=O�D7D70f5 0(�W:BIeDf}6D7.�0f<rO�<�<�:;.U:;M�O�D7:i36<LI ?y36g�MBNDlO�v�0qPUM�O6140rO�D�D�.�0r:i<WD�0(5ejYO*1Q0�IHRL0(D�?/0f0(< D7.�0fp b � jAD�.�0EDeS�P�:B1(OhM@I�:;X(0T3�j8IegL1l. O[NW3*p=Oh:i< ? O6IoI�p=OhMiM0(<�3*g�96. }WD7.U0(<rD7.U0H0(<U0(579*Sq5�0(M;0�O*Ie0�NTR�STD7.�0�I�0�O�<�<�:i.�:;MBOhD7:i36<LI@?/3*g�M�Nq5�0�IegUM;D@:;<!OTNW: �zgLI�0(&�VY5lO(SERLO61lv,V965�36g�<{N[Oh<{N[OENW:�I�D7365�D7:i36<=3hj@D�.�0w1Q3�I�pr:�1Apr:B1Q573�?AO(>�0A5uO6NW:BOhD7:i36< }L<�0(:iD7.�0f5/3hj ?A.�:B1C.=:�I/3*RLIe0f57>�0�N b� .�:;Mi02D7.�0wOhRL3�>�0T1436<LI�:�NW0(5uOhD�:;36<{I/P�g�D8Oh<[0f�WPL0(5�:;pr0(<�DlO�MLg�P�PL0(5kR^3*g�<LN=36<[D�.�0TO�pr36gU<WDy3hjyO�<WVD7:ip=OhD�D70(5 :;<rD�.�0HgU<�:;>�0(5uIe0�}�I�D757:B1QD � g{Oh<�D7:;DuOhD�:;>�0A0�I�D7:;p OhD70dI 3�jtD7.�0k570fM�OhD�:;>�0kO�R�g�<LN�O�<L1Q0�I/3�jtRLOh5�S�36<�:B1p=O�D7D70f5tOh<LNEOh<�D7:ip=OhD�D70(5 p=O(S2O�M�I�3�RL0y36R�DuOh:;<U0�N�j 5�36p�D7.U0kIeDlO�<LN�O�5lNE1Q3�I�pr36Mi3696S b -/.U0ARLOh5�S�36<T<�g�pqVRL0(5wNW0(<LI�:;D�S N�3�0�I�<�3*D2570(p=O�:;< 1Q36<LI�DlO�<WD�NWg�57:i<�9=D7.�0T0f>�36M;gUD7:;3*< 3hjkD�.�0Tg�<�:i>�0(5lI�0�}�:;<{IeD70dO6N�I71(O�M;:;<U9M;:iv�0*) a - } ?A.�0f570+)m:BIHD7.U0E1Q3�I�pr36Mi3696:B1(OhM I71fOhM;0ojYO*1QD73*5 � & � � �Yb �	D�:�IHD�.�0(5�0Qj 365�0T1Q3*<W>�0(<U:;0(<�DHD�3=NW0QJ{<�0D7.U0�R{Oh57S�3*< O*IeS�prpr0(D�57So3�j D�.�02g�<�:i>�0(5lI�0�:;<=D70f57p=I@3hj@D�.�0 � gLO�<WD�:;D�S
� . +-,

. E %�&() � +NW0QJ{<�0�Nq0�O�57Mi:;0(5 b0/ 0�1(O�M;MLD7.{OhD/D�.�0k5lOh<U96023hj �T1Q3*<LIe:BIeD�0(<WDy?A:;D�.rD7.�08NW0(gUD70(5�:;g�p O�<LN - FH0kP�57:ipr365uNW:�O�MOhRUg�<LN�O�<L1Q0�IA:�I
 # ) ��&(� a�]

/�1 � 1 )�#  ��&f� a�]
/
# %�&()*',+-/.�gLIoD7.�0=<LO�D7g�5uOhM � g�0�I�D7:;3*<�Oh57:BIe0�I;�AO6IoD�.�0=g�<�:i>�0(5lI�0=1Q3�36Mi0�N j 573*p 0�Oh5�M;S�D7:ipr0�I�D73 D�3�N�O(S�}K?A.{OhDP�5�3�1Q0�I7I�0�IQ}kRL36D7. P{Oh57D�:�1QMi0[P�.�SUIe:�1fIqO�<LN 1Q3�I�pr36Mi369*:�1(O�M	}/?y0(570n570�I�P^3*<LIe:iR�M;0[j 3*5rD7.U0 960(<�0f5lOhD�:;3*< 3hj

' �



D7.U:�I�>�0(57S�I�PL0�1Q: J^1 RLO�57S�3*< O*IeS�prpr0(D�57S�� %	� 36525�0(>W:i0(?kI�3hjkpr0d1C.LO�<�:�I�prIAD73n960(<U0(5lO�D70ED7.�0rR{Oh57S�3*<O6I�SWp!pr0(D75�S�}�I�0(0
s IKPL3*:;<�D70�NT36g�DyRWS � Ohv�.LOh5�3h>�� & � &�� }WOwIep=O�M;M�R{Oh57S�3*<rO*IeS�prpr0(D�57Sw�op=O(So.{Od>�0kRL0(0(<rPU573�NWgL140�N:;<=D�.�020�Oh5�M;SEg�<�:;>�0f5lIe08: j D7.�5�0(02<�0�1Q0�I�I7O�57S=1Q3*<LNW:iD7:;3*<LIAOh5�0wI7OhD�:�I	JL0�N
� RLO�57S�3*<[<�g�pqRL0(5 % � + >W:i36M�O�D7:i36< }
� >�:;3*M�OhD�:;3*<r3hj�� % 1C.LO�579*021Q36<d�7g�9�O�D7:;3*< I�SWprp!0(D75�S + Oh<LN���� % D7.�0w1Q3*prPL3�I�:;D7:i36<r3�jtPLOh5�:;D�S!Oh<LN� + }
� NW0fPLOh5�D7g�5�0Gj 5�36p D�.�0(5�p=OhMz0 � gU:;M;:iR�57:ig�p b-/.�0AJL5lI�D/1436<LNW:iD7:i36<!Ie.�3*g�M�NTRL0�1QMi0�Oh5 Ie:;<{1Q0�}�I�DlOh5�D7:i<�9�j 5�36p O2RLOh5�S�36<!IeS�prpr0(D�57:i1 g�<�:i>�0(5lI�0/?A:;D�.� � � }WR{Oh57S�3*<r<�g�pqRL0(5t>�:;36MBOhD�:;36<EpEgLIeD DuOhv�0kP�M�O*1Q0k:;<T365uNW0(5yD73o0f>�36M;>�0y:;<�D73wO�gU<�:;>�0(5uIe0A:i<q?A.�:B1C.E�NW3�0�IA<�3*DH>*Oh<U:�Ie. b -/.�0�Ie0�1436<LN � O�vW.LO�573�>n1Q57:iD70(5�:;3*<r:�IA570 � g�:i570�NqRL0�1fOhgLI�0�}�: j�� Oh<LN	�
� Oh570w0(�UO61QDIeS�prpr0fD757: 0�I4} 36<�0 1(Oh<�P�573�>�0nD7.LO�DqD�.�0[D�36DlO�M�5lO�D70=j 365=O�<WS P�5�3�1Q0�I7IE?A.�:�1l. P�573�NWg{1Q0�IrO�< 0(��140�I7I3hj RLOh5�S�36<LI2:�I�0 � gLOhM@D�3mD�.�0E5lOhD�0q3�jkD7.�0E1436prP�Mi0(pr0(<�DlO�57SrPU573�1Q0�I�I�?A.�:B1C. PU573�NWgL140�IoO�< 0(�U1Q0�I�I�3hjOh<�D7:iRLOh5�S�36<LI8Oh<LN I�3r<�3r<�0fD�RLOh5�S�36<n<Wg�pERL0(5k1(O�< R^0E14570�O�D70�N b -/.LO�D2:�IAD73=I�OdS=D�.LOhD�D�.�0TD7.U0(57p=O�MO(>�0(5lO�960A3�j D7.U0ARLOh5�S�36<E<Wg�pERL0(5t36PL0(5lO�D73*5��E}6?A.�:B1C.T:BI 3�N�NqgU<LNW0(5 RL3*D7.���O�<LN��
�w}6:�I X(0f573�g�<UM;0�I�ID7.U3�Ie0EN�:�I714570(D�0TIeS�prpr0fD757: 0�IyOh5�0T>W:i36M�O�D70�N b �
� >�:;36MBOhD�:;36<n:�IHPU570�I�0(<WDk0(:iD7.�0(5k: j D7.�0(5�0TO�570E1Q3*prP�M;0f�P�.LO*Ie0�I :;<2D�.�0)�zOh965uOh<�9*:�O�<q?A.�:B1C.w1(O�<�<�3*D RL0@570�O�RLIe3*57RL0�N2RWSHJ{0(M�N�570dNW0QJL<�:iD7:i36<LI % 0(�WPUM;:�14:;DLR�570dOhv�:;<�9 +3658: jyI�36pr0wFH:i969�I8I71(O�M�Oh5kJL0(M�NnO61 � g�:i570�IkO 
�
 
 ?A.U:�1l.[:�IA<�3*D�570�O�M % IePL36<�DlO�<�0(3*gLI�R�570�O�vW:i<�9 +ub ��0?A:;MiM NW:BI71Qg{I7IAD7.�:BI/:;<nNW0(DuOh:;M Ie.�3*57D�M;S b� :;<{OhM;MiS�}WD�3q0f�WP�MBOh:i<rD7.�0wD7.�:i5lN=1Q5�:;D70f57:;3*< }W3*<�0w1(Oh< 1(OhMB1Qg�MBOhD702D�.�020 � gU:;M;:iR�57:ig�p O(>�0(5lO�96023hj�� O�DOTD70(prPL0(5uOhD�g�570 � � & * � F

!���%�� � - 5 % " a���� � + � -�5 � % �
� � +l% �
� � + a�] " a���� � +3�� - 5 % " a���� % �
� � + a�] � % �
� � +3� ��� - 5 % " a���� � + E %�&()*),+?A.�0(5�0[?y0 .LO(>�0[gLI�0�N D�.LOhD=D7.U0 F�O�pr:;MiD736<U:�Oh<�� 1436prpEg�D70dI�?A:;D�.������ b -/.�gLI !���%�� � � :i<0 � g�:;Mi:;R�5�:;g�p O�<LNmD�.�0(5�0�:�I/<�3E960f<�0(5lO�D7:i36<[3�j <U0(DARLOh5�S�36<n<Wg�pERL0(5 b�Aj D7.U0AD7.�5�0(0 � Ohv�.LOh5�3h>E1436<LNW:iD7:i36<LI4},R{Oh57S�3*<q<�g�pERL0(5 >�:;3*M�O�D7:;3*<EOh<LN���Oh<LN��
��>W:i36M�O�D7:i36<Ep=O(SRL0T:;<�>�0�IeD�:;9|OhD70dNm36<UM;S[?A:iD7.�:i<�Or96:;>�0f<[PLO�57D7:B1QM;0wP�.�S�I�:�1(IApr3�NW0(MY}^?A.U:;M;0TD�.�0TD7.U:;5lN 1436<LNW:iD7:i36< �=D�.�0NW0(P{Oh57D�g�570oj 5�36p D7.U0(57p=O�M 0 � g�:;Mi:;R�5�:;g�p �np=O(SrRL0ENW:�I�1QgLI7I�0�Nm:i< Orpr3*5702960(<U0(5lO�M ? OdS|} O6IH?y0TI�.LOhMiMIe0f0 % j 365 RLOh5�S�36960f<�0�Ie:BI 570f>W:i0(?kI I�0(0 � & �6 } & �,� } � } &f� } & � � } & � ' } & � )��Yb + �L0fD gLI@NW:�I�1QgLI�I D7.�0 � Ohv�.LOh5�3h>1Q5�:;D70f57:�O2:;<=pr3*5702NW0fDlOh:iM b
����� �	��

��� � �"!$#&% � 
�' ���)(��+*���� �
,.-0/.-21 ��3547628:92;=<>628�?@6A?�B�C>;D?7E�FG?76IH+JKEML�NOJK8�CP62JKQ

s IkNW:�I�1QgLI�Ie0�N[0�O�57Mi:;0(5f} 	H5uOh<LN 
k<�: JL0dN[-/.�0(3*57:i0�I % 	�
�-AI + � & � � � NW0dI71Q5�:;RL0oD�.�0�j g�<{N�Ohpr0f<WDuOhM :;<�D70f5eVO614D7:;3*<LI RWSwpr0�O�<LI�3�jtO�g�<�: � gU0A9�OhgU960k96573*g�P � ?A.�:�1l.E1Q3*<WDuOh:;<{I D�.�0 � DuOh<LN�O�5lN I[3�N�0(M % � I + 9�O�g�960965�36g�P ��� % � +�RTS ��� %  + � S � %�&h+ � b -/.�0�j g�<LNUOhpr0(<�DlO�ML:�NW0�O23hj�	�
�-AI/:BIKD7.{OhDkOhDA0f<�0(579*:;0�I .�:i96.�0f5

' �



D7.{Oh<�O[1Q0f57DlO�:;<�0(<�0(5�96S�D7.�5�0�Ie.U36M�N�������� D7.U0r965�36g�P I�SWp!pr0(D75�S=:�I � O�<LN D7.LO�D(}@OhDwM;3�?/0f5�0f<�0(5eV96:i0�IQ}�D�.�0wIeS�prpr0(D�57Sw:�IAR�573*v�0(<nNW3�?A<[D73ED7.U0 � I 9|Ohg�9*0EIeS�prpr0(D�57S*},PL3|I7Ie:iR�M;S!D7.�5�36g�9*.�Oq1l.LOh:i<=3hjIeS�prpr0fD757S!R�570�O�vW:i<�9�I b -/.�0Ep=O�:;< pr3*D7:;>*O�D7:;3*<[j 3652D7.U:�I2I71Q0f<LOh5�:;3[:BI�D7.LO�D(}tOhDwM;0�O*IeD2:;< Ieg�PL0(5uIeS�pqVpr0(D�57:B1�pr3�NW0fM�IQ}zD7.�0 % 5�g�<�<�:i<�9 + 9�OhgU960=1Q3*g�P�Mi:;<�9|IG3�jkD7.�0 � I g�<�: j S � & � /�} & � � } & � ��� OhD2D�.�0rI�1(OhMi0� �����
	  � &f� ]�� 	k0�
T}�.�:;<�D7:i<�9TO�DHD�.�0�P�5�0�Ie0(<{1Q0�3hj O 	�
�- :;<�>�36M;>�:;<U9oOo.U:;96.U0(5kIeS�prpr0(D�57S2?A:;D�.OEIe:;<U96M;089�OhgU960E1Q3*g�P�M;:i<�9 bJAOh5�S�36< <WgUpqRL0(5w>W:i36M�O�D7:i36< I�0(0(p=I2>�0(57S�<LOhD�g�5lO�MH:i< 	�
8-AI b �	<LNW0(0dN�}@O 9*0(<�0(5uOhMAP�5�36PL0(5�DeS 3hjD7.U0�Ie0ED7.�0f3657:i0�I�:�I�D7.{OhDoD�.�0!I7Ohp!0T570(P�5�0�Ie0f<WDuOhD7:i36<�3hj � p OdS 1Q36<�DlO�:;<�RL36D7. � gLO�57vUIoO�<LN Mi0(P�D�36<LI4}Oh<{NqD7.�0f570Qj 3*570k:;D@:�I@P^3|I7I�:;R�Mi0~j 3*5AI71fOhM�O�5AO�<LNq9�O�g�9602RL3�I�36<LI/D�3opr0dNW:�O�D70A9�O�g�9608:;<�D70(5uO61QD�:;36<{IKO�pr36<U9j 0(5�pr:;3*<LIK.LO(>�:;<�9EN�: �z0(570f<WDyRLOh5�S�36<[<�g�pERL0(5 b
,.-0/.-�� ��3547628:92;=<>628�?@6A?@<>NOJ�
$92J�� <>C>8���J=;�� <>N7JK8:C�� -
�	D2:�I�?/0(MiM VYvW<U3h?A< D�.LOhDwD7.�0Epr3|IeD�9*0(<�0(5uOhM@570(<U3657p OhM;:iX�OhRUM;0 �zO�965uOh<�9*:�Oh< :i<W>*Oh5�:�O�<WD2g�<LN�0(52D7.�0 � I9�O�g�960E965�36g�P�O�<LN�1Q36<�DlO�:;<�:i<�9q3*<�M;S 1Q36Mi3652I�:;<�9*M;0(D8FH:i969�IAJL0(M�NUI~:BI�Ohg�D�36p=O�D7:B1(OhMiM;Sr:i<W>*Oh5�:�O�<WDkg�<LNW0f596Mi36RLO�M@OhRL0(Mi:�O�<�IeS�prpr0(D�57:;0fI/?A.�:B1C.np=O(SrRL0T:�NW0(<�D7: JL0�N=?A:;D7.nD7.�0TR{Oh57S�3*<�:�1wOh<LN M;0fP�D73*<�:�1wIeS�prpr0QVD75�:;0�I b -/.�0dIe0�}�D7.�0(5�0Qj 365�0�}�Oh5�02O61(14:�NW0(<�DlO�MzIeS�prpr0(D�57:i0�ItOh<LNrO*IAO�5�0�Ieg�MiD/:iDK:BIK<�3*D/PL3�I�Ie:iR�M;0�D�3T>W:i36MBOhD70� Oh<LN���OhD2D75�0(0QVYM;0(>�0fM 365wOhDwOh<�S 365uNW0(523hj PL0(57D�g�57RLO�D7:i36<�D7.�0(3*57S b cH0(>�0(5�D7.�0(Mi0�I7I4}^:i< p Oh<�S[1fO6Ie0dID7.U0rPL0(57D�g�57RLO�D7:i>�0r0(��PLOh<LI�:;3*< NW3�0�Io<�3*DENW0�I�1Q57:iR^0 OhM;M@D�.�0=NWS�<LOhp!:�1(I�3hj8D7.U0rD7.�0f3657S Oh<{N�} :;<LN�0(0�N�}:;< &�����) 4 DrFH3�3�j D � & � &�� 570�O�M;:;Xf0�N D7.LO�Dq<�3*<�PL0(57D�g�57R{OhD7:i>�0[0G�z0�14DlI % :i<LIeDuOh<�D73*<LI + p OdS�96:i>�0=57:�I�0[D�3P�5�3�1Q0�I7I�0�I/?A.�:B1C.r>�:;3*M�O�D70�D�.�021Q3*pqR�:i<LOhD�:;3*<G� ���y}�R�gUDA<�36DAD�.�0�365�D7.�3*963*<LOhM 1Q36pER�:i<LOhD�:;36<�� � � b-/.�0kP�573*RLOhRU:;M;:iD�ST3hj D�.�0�I�0HP�5�3�1Q0�I�Ie0�I@3�1(1Qg�5�57:;<U9oD73�NUOdSE:�I 0(��PL36<�0f<WD�:�OhMiM;S�Ieg�P�PU570�I�Ie0�NrO�<LNqP�5�36RLO�R�M;S:;5�570(Mi0(>*Oh<�D b Fk3h?y0(>�0(5f}W:;<npr365�020(�WD�570(p!02Ie:iD7gLO�D7:;3*<LI �=M;:iv�0�D�.�0oPU57:;p!365lN�:�OhMzg�<�:i>�0(5lI�0oO�D�>�0(5�Sr.�:;9*.D70fprPL0(5lO�D7g�5�0�I � & �� } & ��� } & � � } & � '�� �[R{Oh57S�3*< O�<LN Mi0(P�D73*< <WgUpqRL0(5�>�:;3*M�O�D7:;<U9rP�573�140�I7I�0�I�p=O(S=RL0jYO6I�DH0f<�36g�9*.[D�3TP�M�O(S=OEIe:i96<�: Jz1(Oh<�DA573*M;0�:i<=RLOh5�S�36960f<�0�Ie:BI b �L0(DAgLIA.LO(>�02OE1QM;3|Ie0(5AMi3�36v bs DkD7.U0 � gLO�<WD�g�p M;0(>�0fM	}�D7.U0TRLOh5�S�36<�Oh<{N[D7.�0TMi0(P�D73*< I�SWprp!0(D75�:;0�IyOh570EO�<�36p OhM;3*gLI � & � ) } & � � � }Ie3ED7.{OhDkD7.�0(:i5/5�0�IePL0�1QD�:;>�02ck3�0(D7.�0f5k1Qg�575�0(<�DlI�� �, Oh<LN�� �� Oh5�0o<�3TMi36<�9*0(5�1436<LI�0(57>�0�Nz}WR�g�DkI�OhD�:�I j S� � � �, � � � � �� � +���� � `

�6 / `�!#"�%$'&!#" �%$~� ��( `�6 / `�) �*$ &) �%$,+ E %�&()��6+
?A.�0(5�0 � O�<LN ��( O�570�D�.�0�9|Ohg�9*021Q36gUP�M;:i<�9�I@3hj���� %  + � Oh<{N � %7&h+ � }�570�I�PL0�1QD7:i>�0(M;S|} +-� :BI D7.�0�<�g�pERL0(53hj@jYO�pr:;Mi:;0�IyOh<LN &! �%$ � %�& *  +/. �%$/0 � ! 0 � :�IHD�.�0TNWg{OhM 3�j/D�.�0 ��� %  + � JL0fM�N[I�D75�0(<�96D�. D70(<{Ie365f}�?A:;D�.Oh< Oh<{OhM;3*963*gLIo0(��P�570�I�Ie:i36<�.�36MBNW:;<�9rj 3*5 &) b -�3=g�<LN�0(5lI�DlOh<{N .�3�? D�.�0rO�<�36p OhM;Sn:�I21QMi3�Ie0fM;S[5�0(M�O�D70�ND73ED7.U0�>*O61Qg�gUp I�D75�gL1QD7gU570�3�j@D7.�02D�.�0(365�S�}W?y02p=O(Sr1Q3*prP�g�D�0HD�.�0w1C.{Oh<�9*0�:i<=RLOh5�S�36<[<�g�pERL0(5 j 5736pD7:ipr0 C � � D�3=Ie3*pr0TO�57R�:iD75uOh57S=JL<LO�M D7:ipr0 C � C � bw� 3*5�D75uOh<LI�:;D�:;36<{IHRL0(D�?/0(0(<n>*O61QgLO�} D7.�0�Od>�0f5lOh9*0>*OhMig�0�I�3�j�D�.�0qJL0fM�N�IeD75�0(<�9*D7.LITO�570rX(0f573 O�DTD7.�0!R^0f96:;<U<�:;<�9 Oh<LN D�.�0r0(<LN�3hj8D7.�0r0f>�36M;gUD7:;3*< b -/.�01l.LOh<�9*02:;<=RLOh5�S�36<n<Wg�pERL0(5@p=O(SqRL02?A57:iD7D�0(<nO6I1 � � 132 R�4 . +�� � 2 R�4L%DC � + � 2 R�4^%Y�,+��@# %�&() / +?A.�0(5�02D7.�0�H@.�0(5�<WV � :;pr3*<LI/<�g�pqRL0(5@:BIANW0QJL<�0dN D�3qRL0

2 R�4L%DCl+ . � `
�6 / `65 � - � .

x87:9 - 5�; � x � 7 � 9 �  
��< � � x � 7 � 9/= E %�&(),�,+

'6'



?A.�0(5�0 � x :�I�D�.�0 � 
 %  + � 9|Ohg�9*0qJL0(MBN b=s M;D�.�36gU96. D�.�0 H@.�0(5�<WV � :;pr3*<LI�<WgUpqRL0(5�:BI�<�36Dw9�OhgU960=:;<WV>*Oh5�:�Oh<�D(}zD7.�0E1l.LOh<U960 1 2 R�4 :�I b -/.�gLI4} 1l.LO�<�960�Ik:;< H@.�0(5�<WV � :;pr3*<LIA<Wg�pERL0(5k570�I�g�M;Dk:;<�1l.LOh<U960�IH:i<RLO�57S�36<!<Wg�pERL0(5t?A.�:�1l.rO�570k:;<�D70(9*5lO�M�pqgUM;D7:iP�M;0dI�3�j D7.U0H<�g�pER^0f5 3hjzjYOhpr:iM;:;0dI + � % ?A:iD7. + � � �
:i<qD�.�0570dOhM�?y365�M�N +ub 	8Ohg�9*02D75lO�<LI j 3*57p=O�D7:i36<LI�� % � + ?A.�:�1l.r1436<�<�0d1QDlI@De?y3TNW0f960(<�0f5lOhD�0�>*O61Qg{Oo3hjtD7.U0�9�O�g�960D7.U0(365�Srp=O(Sr1l.LO�<�9602D7.U0 H@.U0(57<WV � :ipr36<LI/<�g�pERL0(5@RWS=O�<[:i<WD�0(960(5 + }�D�.�02?A:;<LNW:i<�9T<�g�pqRL0(5 b� jkD7.�0nIeSUIeD�0(p$:�ITOhRUM;0rD�3 P^0f5ej 365�p O[D75uOh<LI�:;D�:;36< j 5�36p D�.�0=>6O*1Qg�g�p ��������
	�� D73 D�.�0=1QMi3�I�0�IeDT3*<�0� ����
 ] ��
	�� }�D�.�0 H@.�0(5�<WV � :;pr3*<LIK<�g�pERL0(5 :�Iy1C.{Oh<�9*0�NqR�Sqg�<U:;D�SEOh<LN 1 � � 1 � � +-� b 
@O*1C.rD�5lO�<LIe:iD7:;3*<1Q5�0�OhD�0�I � M;0Qj D�V	.{Oh<LNW0dN � gLOh5�v�I % � 1Q36Mi365wIeDuOhD�0�IHj 36520�O61l. 960f<�0(5lO�D7:i36< + O�<LN �

M;04j DeVY.LOh<LN�0�N[M;0(PUD736<{I
% 3*<�02PL0(5H9*0(<�0(5uOhD�:;36< +lbFH3�?/0(>�0f5(}zO6N(�lO*1Q0(<�D�>*O61QgLOE3hjAD�.�0T0(Mi0�1QD75�3�?/0�O�vrD7.�0f3657S Oh5�0rI�0(PLOh5uOhD�0�N[RWS Or57:�N�960o3�jk1Q3*<WJL9*gWV5lO�D7:i36<LIA?A:;D�.r0(<�0(5�96:i0�I/M�O�57960f5AD7.LO�<mD�.LOhDk3hj D7.U0�>*O*1Qg�g�p b -/.�02M;3�?/0dIeD/0f<�0(579*SrPL36:i<WDA3*<mD�.�:�I/5�:�NW9*0:�IkOEI7O6NUNWM;0wP^3*:;<�D�I�36Mig�D7:i36< D73ED7.U0o0 � gLOhD�:;3*<LI~3�j@pr3*D7:;3*<=?A:;D7. OqI�:;<�9*M;0w<�0(9�O�D7:i>�0�0f:;960f<W>*OhMig�0�}UOh<LN:�IA5704j 0(575�0�NrD73=O*IHD7.�0 � < ����5;�;8���� � & ��� } & � � �	b -/.�0TPU5736R{OhR�:iM;:;D�Sr3�jyRLOh5�S�36<[<�g�pERL0(5A<�36<{1Q36<LI�0(57>�:;<U9P�5�3�1Q0�I7I�0�I/O�D@X(0(5732D�0(prPL0(5lO�D7g�5�0/.LO*IKRL0(0(<!1Q3*prP�g�D�0�N�R�S 4 D@Fk3�3hj D � & � &�� Oh<LNE:�I .�:;9*.�M;S�Ieg�PUP�570�I�Ie0�N b-/.�02D7.�0f57p=O�M�5lO�D7023hj RLOh5�S�36<=<WgUpqRL0(5y>W:i36M�O�D7:i36<=:;<=D7.U0 ��87�����4� P�.{O6Ie0w:�I

����� % � + � � ; � &
' & � = - � �& 0(��P � � � ����� % � +� + E %�&h�d�,+

?A.�0(5�0 � :�IAOTNW:ipr0(<LI�:;36<UM;0�I�IK1436<LI�DlOh<�D b@s M;D7.U36g�9*.[D7.U0*J/36MiD7X(p=O�<�<=I�g�P�P�5�0�I7I�:;36<=:i< %�&h�d�,+ OhP�PL0�O�5lIM�O�579*0�}H:iDr:�IqD�3 R^0�0(��PL0�1QD70dN D7.{OhD(}k?A.�0(<�D7.�0 0fM;0�1QD�573�?/0dOhv�IeS�prpr0(D�57S�RL0�1Q36p!0�I 5�0�IeD�365�0�N O�DnOD70fprPL0(5lO�D7g�5�0�3�jkO�5736gU<LN &(�*� 	k0�
T} D7.�0f570o?A:iM;Mt<�3rMi36<�9*0(5�RL0EOh< 0(��PL36<�0f<WD�:�OhM Ieg�P�PU570�I�Ie:;3*<[jYO61QD�365 bs Ie:iprP�M;0k0�I�D7:;p OhD70k:�I/D�.LOhDkD7.U0�5uOhD�0�PL0(5kg�<�:iDA>�36Mig�pr0k3hj IeP�.LO�M;0(5�36<n0(>�0(<�DlIK:BI
� ��� % � + ��� % ' & � + �*E %�&h�|&h+?A:;D�. � O�<�36D�.�0(5TN�:;pr0(<{Ie:;3*<�M;0dI7Ik1Q36<LI�DlO�<WD b -/.�0r5lO�D70E3hj8I�P�.LOhMi0(573*< P�5�3�1Q0�I7I�0�Io1fOh<�R^0!570(MBOhD70dN D�3D7.U0ENW: �zgLI�:;36<�1436<LI�DlOh<�DHj 3*5 H@.U0(57<WV � :ipr36<LIA<�g�pqRL0(5AR�SnO
�LgL1QD�gLOhD�:;36<�V�NW:BI7I�:;PLO�D7:;3*< D7.�0f36570fp � & � / �% j 3*5kO 9*3�3�N NW0�I�1Q57:iP�D7:i36<=3hj D7.�:BIHI�0(0�� & � � � +lb

,.-0/.-�� ��� 47628�9A;K<>6A8�?
�
� >�:;3*M�O�D7:;3*<T:;<�	�
8-AI Oh5�:�Ie0dI :;<TMi3�36PWV NW:�O�965uOhp 1Q3*57570d1QD7:i36<LI D732RLO�57S�36<T<�g�pERL0(5 >W:i36MBOhD7:i<�9kR^3|Ie3*<�:�1NW0�1fOdSUI b � :i<L1Q02:;DA:BI~<�0d1Q0�I7I�Oh5�SrD7.LO�DHD�.�0oP{Oh57D�:�1QMi0�I/:;<=D�.�0oMi3�36P O�M�I�3qg�<{NW0(579*3���VY>W:i36M�O�D7:i<�9ENW0�1(O(SUIQ}D7.U0�5�0(M;0f>6O�<WDyPLOh5�D7:B1QM;0�IAO�5702D7.U0! }#"q}LO�<LN � - RL3�Ie3*<LIH:i<mD�.�0w1(O6I�0o3�j ��� %	'�+lb�	< D7.�0 0(Mi0�1QD�573�?/0�O�v D7.�0(3*57S�D7.�:i<�9�I=Oh5�0�Ie3*pr0(?A.LO�D=NW: �z0(5�0(<�D b � :;<L140[36<UM;S�D�.�0 M;04j DeVY.LOh<LN�0�Nj 0(5�pr:;3*<LI2Oh570 ��� %  + � 9�O�g�960 1Q36g�PUM;0�N�})� :�Iop=O��W:ip=OhMiM;S=R�5�36v�0(< :;< D7.�0 � I b I[36570f3h>�0f5(})�
� :BIv�<�3�?A< <�3*D�D73=RL0EOh<�0(�UO61QDGIeS�prpr0(D�57SE3hjyD7.�0E?/0dOhv[:i<WD�0(5lO*1QD7:i36<LI b -/.�:�I�:BI�Ie0(0f< 0(�WPL0(5�:;pr0f<WDuOhM;M S:;<!D7.�02<�0(gUD75lO�M�v*Oh3*< I�S�I�D70(p D7.�5�36g�9*.%$ / } $$ / p!:;��:;<�9 b -/.�gLI4}:�
� >W:i36MBOhD7:i36<r:BI/Oo<LO�D7g�5uOhM�j 0�O�D7g�5�03hj D7.�0wIeDuOh<LNUOh5lN=0(M;0d1QD75�3h?y0�OhvEpr3�NW0fM b� .�:;Mi0HD�.�:�I :BIK0(<L1436g�5uOh96:i<�9�j 3*5/RLO�57S�3*960(<�0dIe:�I4}W:iDKD�g�57<{IK36gUD/D7.{OhDAD7.U:�I PLOh5�D7:B1Qg�M�O�5AI�36g�5u1Q0H3�j �
�>�:;36MBOhD�:;36<�:�I2<�36D�IeD�5736<U9 0(<�36gU96. b -/.�0r5�0(M;0(>*O�<WD20G�z0�1QDuI2Oh570!PLOh5uOhpr0(D�0(57:iX(0�N[R�S�O[NW:ipr0(<LI�:;3*<�M;0�I�I1Q3*<LIeDuOh<�DK?A.U:�1l.T:�I <�32MBOh579*0(5 D�.LOh< &(��a�` / b -/.�:�I O�P�PL0�Oh5uIKD�3�RL0ApEgL1l.�D�3�3TI�p=OhMiMWD�32O61(1436g�<�D j 365 D�.�036R{Ie0(5�>�0�N J s 
�O�<LN�}LD7.�gLIKjYOh5f}�O�D7D�0(prP�DuIKD73Eg�D�:;M;:iX(0�D�.�:�IAI�36g�5u1Q0o3�j H0	�>W:i36MBOhD7:i36<rj 365k0(Mi0�1QD75�3�?/0�O�v

'6)



RLO�57S�369*0(<�0�I�:�IH.{Od>�0wRL0(0(< g�<LI�gL1(1Q0dI7I j gUM b �	< Mi:;96.�Dk3hjyD7.�:BIQ}�:iDH:BIHgLI�gLOhM D�3r0(��D70(<{NmD7.U0 � I :;< I�36pr0jYO6I�.�:;3*<=D7.LO�DA:;<L1Q5�0�O6I�0�IKD�.�02O�pr36g�<�D/3�j �
��>�:;36MBOhD�:;36<!:;<=D7.�08D7.�0(3*57SE?A.�:;Mi0H<U36DAM;0dO6NW:i<�9oD�3T570�I�g�M;DuID7.{OhD=1Q3*<5�L:B1QDT?A:;D�. 1Qg�5�570(<�DE0(�WPL0(5�:;pr0f<WDuOhMyN�OhDuO b �H<U0 1Q3*<L1Q570fD70=0(�UOhprP�Mi0r3hj�O ?/0(MiM VYpr36D�:;>*OhD�0�N0(��D70(<{Ie:;3*<=:;<=D7.�02pr:i<�:;p!OhM{Ieg�PL0(5uIeS�prpr0(D�57:�1AI�DlO�<LN�Oh5uN[pr3�NW0(M % I ��� I +lb
,.-0/.- , � J��7;DC�<��OC>J�� C>8�� L�NOJKC��@;D9 

	��O62926
�7C>6
���
�	< I�36pr0wI7140(<LOh5�:;3|IQ}LIeg{1C. O6I 	�
�- R{Oh57S�3*960(<U0�Ie:BIQ}LD7.�02D7.U:;5lN � Ohv�.LO�573�>n1Q36<LN�:;D7:i36<n:�IkI7OhD�:�I	JL0�N[N�g�0D73�D7.U0mPU570�I�0(<L1Q0r3�jwIegUP^0f57.�0�O(>�S NW0�1fOdS�:;<U9 PLOh5�D7:�14M;0�I2:;< O[5uOhP�:BNWM;S 0(�WP{Oh<LNW:i<�9�g�<�:;>�0f5lIe0 b -/.�0�I�0960f<�0(57:B1(OhMiM;STjYOhMiM�g�<LN�0(5AD7.�02<LO�pr0�3�j@36g�D�V	3�j�V	0 � g�:iM;:iR�57:ig�p N�0�1(O(Srpr0�1l.LO�<�:�I�prI b-/.�02g�<LNW0f57M;S�:;<U9T:�NW0�Oo:BIKjYOh:i57M;S!Ie:iprP�Mi0 b � jtD7.U0oN�0�1(O(Sr5lO�D70 ����3hj D7.�0wIegUP^0f57.�0�O(>�SrPLO�57D7:B1QM;0dI� OhDkD7.U0oD7:ipr0�D�.�0(SrRL0�1Q3*pr02<�36<U570(MBOhD7:i>W:BIeD�:�1 % 8
����� OhDkD7.�0wD70(p!P^0f5lOhD�g�570 � Z ��� + :BI~pEgL1l.=Iep=O�M;Mi0(5D7.{Oh<rD�.�0H0f�WPLO�<LIe:i36<r5uOhD�0�3hj D7.�0�gU<�:;>�0(5uIe0�}*D7.�0(<ED7.U0  PLOh5�D7:�14M;0�I@1(O�<�<�36D NW0�1(O(ST3*<rD7.�0kD7:ipr0AI�1(OhMi03hj D7.�0w0(�WP{Oh<LI�:;36<�O�<LN[I�3rD7.U0(S=570(p=O�:;<=O*I�OhRUg�<LN�O�<WD2O*IHP�.�3*D73*<LI~j 365 � 1Z ��� b �	<[36D�.�0(5k?/3*5lN�I4}OhD�Ie3*pr0TD70(p!P^0f5lOhD�g�570 ��� ���8}�D�.�0!Ieg�PL0(5�.�0�O(>WS P{Oh57D�:�1QMi0�I  Oh570!Ie3n?/0�O�vWMiS[:i<WD�0(5lO*1QD7:i<�9=D7.LO�DD7.U0(ST1(O�<�<�3*D/1fOhDl1l.Tg�PE?A:;D�.qD�.�0A0(��PLOh<LI�:;3*<q3�j D7.U0Ag�<�:;>�0f5lIe0kO�<LNTD7.�0(S�NW0�1Q3*g�P�Mi0/j 5736p D7.�0kD7.U0(57p=O�MRLO�D7.[?A.U:;M;08D7.�0(S Oh570wI�D7:;MiM�5�0(M�O�D7:;>�:�I�D7:B16}�Ie3ED7.LO�D + ��Z +�� Z � - OhDAD�.�02D7:ipr0�3hj NW0�1436g�P�Mi:;<�9 b-/.�0(5�0Qj 365�0�}�OhD D70(prPL0(5uOhD�g�5700� 	 ����}6D�.�0(S2PL36P�gUM�OhD�0AD7.�0AgU<�:;>�0(5uIe0@?A:;D�.TO�<rO�R�g�<LN�O�<L1Q0A?A.�:B1C.:�I pEgL1l.�MBOh5�960(5@D7.{Oh<rD�.�0A0 � g�:;Mi:;R�5�:;g�p�36<U0 b -/.�:BI 3h>�0f5lOhRUg�<LN�O�<L1Q0k:�I P�570d1Q:�I�0(M;S2D7.U0kNW0(PLO�57D7gU570Aj 5736pD7.U0(57p=O�M@0 � gU:;M;:iR�57:ig�p <U0(0�NW0�N D�3 P�573�NWg{1Q0nOmJL<LOhMA<U36<�>6O�<�:�I�.�:;<U9 RLOh5�S�36< O*IeS�prpr0(D�57S=?A.�0(< D�.�0.�0�O(>�S=IeDuOhD�0�I� gU<LNW0(5�963�� O�<LN ����>�:;36MBOhD�:;<�9�NW0�1(O(SUI b-/.�0r3*g�DeVY3hj�VY0 � g�:;Mi:;R�5�:;g�p$1Q3*<LNW:iD7:;3*< 5�0 � g�:;5�0�I�>�0(57S .�0dOd>�S�IeDuOhD�0�IGF � � �Z %7&f� ] � � &f� ]�� + 	k0�
Oh<{N � � �Z %7&(� ] / � &(� ]�� + 	k0�
T}Wj 3*5A9�OhgU960wOh<LNnI71(O�M�O�5AR^3|Ie3*<LIQ}L570�I�PL0�1QD7:i>�0(M;S � & � ��� }�: jtD�.�0�Ie02.�0dOd>�SPLO�57D7:B1QM;0dI/NW0�1fOdS!D7.�5�36g�9*.[570f<�365�p=OhMi:;X�O�R�M;0k36PL0(5uOhD73*5lI bs NW: �z0(5�0(<WDT:iprP�Mi0(pq0f<WDuOhD7: 3*< 1(Oh< RL0mj 3*g�<LN :;< D7.�0n0(M;0d1QD75�3h?y0�Ohv�D7.U0(365�S b�s DoD�0(prPL0(5uOhD7gU570�IOh5�36g�<{N D�.�0E0(M;0�14D7573�?y0�Ohv I71(O�M;0�} D7.U0r0(��PLOh<LI�:;3*< 5uOhD70!3hjkD7.U0qg�<U:;>�0(5uIe0E:;<�D7.�0(5�p=OhM g�<�:;DuI�:�IoI�p=OhMiM1Q3*prPLOh5�0�N�D�32D7.�0A5uOhD70A3�j RLO�57S�3*<q<�g�pER^0f5 >W:i36M�O�D7:i<�9�P�5�3�1Q0�I7I�0�I b -/.U:�I pr0dOh<LI D�.LOhD D7.�0A0 � g�:iM;:;RU57:;gUpNW0�I�1Q57:iP�D7:i36<E3hjtPLO�57D�:�1QMi0AP�.�0(<�3*pr0(<LO�:BI 0f�WD�570(pr0fM;SwO61(14g�5lO�D708OhD/0fM;0�1QD�573�?/0dOhvoD�0(prPL0(5uOhD7gU570�I b -/.�gLI4}RLO�57S�369*0(<�0�I�:�I21(O�<�<�36Dw3�1(1Qg�5wO�DTIeg{1C.�M;3�? I�1(OhMi0�IH?A:iD7.�3*g�DoD�.�0rO�:�N 3hj P�.LO6I�0rD75uOh<LI�:;D�:;36<{IoOh<{N D�.�0
� g�0�IeD�:;3*<m3�j@D7.U0�3*5lNW0f5A3hj D7.�020(Mi0�1QD75�3�?/0�O�vqP�.{O6Ie0wD75uOh<LI�:;D7:i36<=RL0�1Q3*pr0�I/140(<WD�5lO�M b� jAD7.U0�
 � 	@- :�I2Ie0d1Q36<LN 365uNW0(52365�O[1Q3*<WD�:;<�g�36g{I�14573�I�Ie3�>�0(5f}�D�.�0!O6I7I�3�1Q:�O�D70�N NW0(PLO�57D7gU570Tj 5736p0 � g�:;Mi:;R�5�:;g�p :�Ik:;<LI�g54=14:;0(<�DAD73rMi0�O6N[D�3r570fM;0(>*Oh<�DkRLOh5�S�36< <�g�pqRL0(5APU573�NWgL14D7:;3*< � & � ' �	b -/.U:�IHpr0dOh<LID7.{OhD�j 3*5 
 � J�	 D73�I�gL1(1Q0(0dN�} ?/0r0(:iD7.�0f5�<�0(0�N�D7.�0 
 � 	K- D73nRL0=IeD�5736<U96M;S�JL5lI�Do365uNW0(5w365o3*D7.�0f5pr0(D�.�3�N�I@3hj NW0�IeD�573�S�:;<�9TD�.�0(57p OhML0 � g�:;Mi:;R�5�:;g�p D73TRL02P�570�I�0(<�DAOhDAD�.�0�P�.{O6Ie0wD75uOh<LI�:;D7:i36< b@� 3*5kO�JL5lI�D365uNW0(5@D75uOh<LI�:;D�:;36<ED7.U0(570A:BIKO�<q0f�WD�570(pEg�p�O�D�� � � ?A.U:�1l.qRL0�1Q3*pr0�ItIe0(P{Oh5lO�D70�Noj 573*p O2Ie0�1Q3*<LNTM;3�1(O�Mpr:i<�:;pTg�p RWS Oh<[0f<�0(579*SrRLO�5757:i0(5 b s DAD�.�0w1Q57:iD7:B1(OhMzD70(prPL0(5uOhD�g�570 � � ���KRL36D�.[P�.{O6Ie0dIHO�57020 � gLOhMiM;SjYO(>�365�0�N 0f<�0(579*0(D7:B1(OhMiM;SwOh<{NrOhD@M�O�D70(5@D�:;pr0�ItD7.�0kpr:;<U:;pTg�p�O�D�� -� � RL0�1Q3*pr0�I D7.U0H9*M;36R{OhMLpr:;<U:;pTg�p3hj D7.�02D7.U0(365�S b-/.�0 N�SW<LO�pr:�1fI�3hjGD7.�0nP�.LO6I�0[D�5lOh<{Ie:;D�:;3*<�:;< D�.�:�IEIe:iD7gLO�D7:;3*<�:BIT1Q57gL14:�OhMAD�3 p!3�IeDEI�1Q0(<LO�57:i3�IT3hj0(Mi0�1QD75�3�?/0�O�voRLO�57S�369*0(<�0�I�:�I b -/.�0�0�I�Ie0(<�D7:BOhMLP�:�14D7g�5�0�:�I@D7.LO�DAOh5�36g�<{N ��� � gLOh<�D7g�p D7gU<�<�0(Mi:;<�9w3�1(1Qg�5uIOh<{No<WgL14M;0�O�D7:;3*<23hjLR�gUR�R�M;0dI�3�jLD7.�0yD75�g�0@>6O*1Qg�g�p�:i<oD7.U0/I�0�OH3�j�jYOhMBIe0@RL0(96:i<LI b �	<�:iD7:�O�M;MiSHD�.�0�Ie0@R�gUR�R�M;0dIOh5�0�<�3*DKMBOh5�960�0(<U36g�9*.qj 365yD7.�0(:i5@>�36M;gUpr0/0(<U0(579*STD73o3�>�0(5u1Q36p!0/D7.U0�1Q3*prPL0(D7:i<�92I�g�5ejYO*1Q0�D70f<LIe:i36<!Oh<LN

',�



D7.U0(SwIe.�5�:;<�vwOh<{NoNW:BI7OhPUP^0dOh5 b Fk3h?y0(>�0(5f}�OhD@OAPLOh5�D7:B1Qg�M�O�5 D�0(prPL0(5uOhD7gU570@RL0(M;3�? ���7}hRUg�R�R�Mi0�I��7gLI�D MBOh579*00(<�3*g�96. D73[9*573�? <�gL1QM;0dOhD70 b -/.�0�I�0rO�570rD�0(57p!0�N ��828 6 8
� ��5 R�g�R�RUM;0�I4} Oh<{N D7.�0fS 0(�WP{Oh<LN�}t0(>�0(<�D7gLO�M;MiSJLMiM;:;<U9TOhMiM 3hjyI�PLO6140oO�<LN[1436prP�Mi0(D7:i<�92D7.�02D�5lOh<{Ie:;D�:;3*< bs IKD�.�0�R�gUR�R�M;08?AOhMiM�I PLO*I7IA0�O61l.qPL3*:;<�D/:;< IePLO*1Q0�}WD�.�0�3*5lNW0(5yPLOh5uOhpr0fD70(5y1l.LOh<�9*0�I/5lO�P�:�N�M;S�}�O6IAN�3D7.U0�3*D7.�0f5KJL0(MBN�IQ}UOh<LN=D7.�:BIKMi0�O6N�I/D�3EOTIe:i96<�: Jz1(Oh<�DkNW0(P{Oh57D�g�570�j 5�36p D7.�0(5�p=OhML0 � g�:iM;:;RU57:;gUp b -/.�gLIQ}�: jD7.U0�P�.LO*Ie0�D�5lOh<{Ie:;D�:;3*<r:�IyIeD75�36<�9*M;SE0(<�3*g�96.qJ{5lIeDy365uNW0(5/:iD/:BI PL3|I7Ie:iR�M;08D73EI7O�D7:BI j STD7.U0�D7.�:i5lN � Ohv�.LOh5�3h>1Q5�:;D70f57:;3*<r:;<=D�.�:�I/? OdS bs j g�5�D7.�0f5H<LO�D7g�5uOhM ? O(S[D73!NW0(P{Oh57Dkj 5736p 0 � g�:iM;:;RU57:;gUp :�IAP�573�>�:�NW0dNmR�SmD�.�0TN�SW<LO�pr:�1fI/3hjyD73*P^3�VM;3*96:B1(OhM NW0Qj 0�1QDuI�� &('6� } &f'W& } &f'  } &(' � �	b � j�},j 365y0(�UOhprP�Mi0�}�1Q3|Iepr:B1HI�D75�:;<�9|IAOh5708P�573�NWg{1Q0�N=OhDAD�.�0 	�
�-P�.LO*Ie0�D�5lO�<LIe:iD7:;3*< }�D7.�0f<qD�.�0�N�0�1(O(S�I 3�j M;3�3*PLI/3hj�IeD�57:;<U9oO*1QDAO*I/O�<rO*N�NW:;D�:;3*<LOhM Ie36gU5l1Q0k3hj�Ieg�PL0(5�.�0�O(>WSRL3�I�36<LIH?A.U:�1l.mgU<LNW0(5�963ERLOh5�S�36<=<WgUpqRL0(5y>W:i36M�O�D7:i<�9ENW0�1(O(SUI b� .�0(< N�0Qj 0�1QDuI�O�570rPU573�NWgL140�N OhDoD�.�0=- 0�
 I71(O�M;0�} O[NW0(DuOh:iM;0�N�Oh<LO�M;SUIe:BI�3hjkD�.�0=NWS�<LO�pr:�1(Ik3hjGO<�0(D�?y3657vT3�jtD7.�0dIe0k36R��70�1QDuI/I�.�3�?kIKD7.{OhDAOwIe:i96<�: Jz1(Oh<�D/R{Oh57S�3*<rD73w0(<�D7573*PWSw5lO�D7:;3�1(Oh<!R^08960(<�0f5lOhD�0�Nq: jD7.U0�0fM;0�1QD�573�?/0dOhv!IeS�prpr0(D�57So:BI/570�I�D73*570�N=Oh5�36g�<{N IegL1l.nO .�:i96.�0f5kI71(O�M;02365uNW:;<LO�57S=N�0Qj 0�1QD b@s M;D�.�36g�9*.��VY>W:i36M�O�D7:i36< 1(O�< RL0=:;<�0G4 1Q:i0(<WD8OhMi36<�9�<�3*<LIeg�PL0(5u1Q36<{NWgL1QD�:;<�9�I�D757:i<�9�I � &(' � � } D�.�0(5�0q5�0(p=Oh:i< >�:�O�R�M;0I7140(<LOh5�:;3|I�:i<W>�3*M;>�:;<�9y36D7.U0(5 3*5lNW:i<LOh5�SwNW0Qj 0�1QDuIQ}�I�g�PL0(5l1Q3*<LNWgL14D7:;<U9�I�D757:i<�9�I 365 NW0Qj 0d1QDlI 1(O�575�SW:i<�9HR{Oh57S�3*<<�g�pqRL0(5 b
,.-0/.-�� � ;DC�� 8�� JK?OJKQ�62Q
476A;	92J �.<>8�� J=?7JKQ�6AQ
� :i<L1Q0oD�.�0TM;:i<�0�O�5�1Q3*pqRU:;<LO�D7:;3*< � � ��:�IHMi0Qj D�g�<L1l.LO�<�960�N[R�S I�P�.LO�M;0(5�36< D75uOh<LI�:;D�:;36<{IQ} D7.�0TR{Oh57S�3*<O6I�SWp!pr0(D75�Sop=O(STRL02960(<U0(5lO�D70�N j 5�36p OoMi0(P�D�36<nO6I�SWprp!0(D75�S � &('*' } &('*) } &('�� � % I�0(0wOhMBIe3 � &f' /�} &('����Yb +�	<LNW0(0dN�}@IeP�.{OhM;0f5736< D�5lOh<{Ie:;D�:;3*< ?A:;MiM/570fP�573�1Q0dI7ITOh<�S�M;0(P�D�36<�O6I�SWp!pr0(D75�SnOh<LN�1Q36<�>�0(57D % Omj 5lO614D7:;3*<3hj + :;D8:;<�D73rRLO�57S�3*< <�g�pER^0f5 b -/.�:BIH:�IHRL0�1fOhgLI�0G� � � pqgLI�DHRL0T>*Oh<U:�Ie.U:;<�9nOh<{N D�.�0oJL<LO�MKR{Oh57S�3*<O6I�SWp!pr0(D75�So5�0�Ieg�MiDlI/D�3qRL0 � 	 � � b�	<TD7.�0 � I O6I ?/0(MiM�O6I :;<w:;DuI g�<�: JL0�No0(��D70(<{Ie:;3*<oRLO*Ie0�No3*<qD�.�0A965�36g�P ��� %	'�+ }D� � �n:�I 1436<LI�0(57>�0�NOh<{N <�3wO*IeS�prpr0(D�57S�:i<�� � � 1(O�<qRL0A9*0(<�0(5uOhD70dN b FH3�?/0(>�0f5(}�O6NUNW:;<�9w57:i96.�DeVY.LOh<LN�0�N�I O(�7365uOh<LO2<�0(gWVD75�:;<�3|I D738D7.�0 � I R�5�0�OhvUI � � �nOh<{N D�.�0/P�5�:;pr3*5lNW:BOhM*M;0(P�D�36<EO*IeS�prpr0(D�57SAp=O(S�RL0A960f<�0(5lO�D70�N2RWS2D�.�036gUDeVY3hj�VY0 � gU:;M;:iR�57:ig�p$NW0�1fOdSn3hjk.�0dOd>�S�57:;9*.WD�V	.{Oh<LNW0dN I O(�7365uOh<LO=<�0(g�D�57:i<�3�I 2 �� % :;<�D7.U0=Ieg�PL0(5uIeS�pqVpr0(D�57:B1~>�0(5uIe:i36< }�.�0�O(>WS!I71fOhM�O�5H<U0(g�D75�:;<�3EN�0�1(O(S�IyOh5�0TOhMBIe3T5�0(M;0(>*O�<WD/j 3*5AM;0(P�D�369*0(<�0�I�:�I +ub -/.�:�IAI�:;prPUM;00(��D70(<{Ie:;3*< 3hjGD7.�0 � I 1(O�< R^0=0(pERL0�N�NW0dN :i<WD�3�	�
8-AIo?A:;D7. 9|Ohg�9*0m9*573*g�PLIE1Q36<�DlO�:;<�:i<�9���� %�&(��+lbFH0�O(>�ST57:i96.�DeVY.LOh<LN�0�N I O(�7365uOh<LOo<�0fg�D75�:;<�3|IA1(Oh<=O�M�I�3T0(�WPUM�Oh:i<rD7.U02Iep=O�M;Mi<�0�I7I 3�jtD7.�02M;:i96.�D@<�0(g�D�57:;<U3p=O*I7Ie0dI/>W:BOoD7.�0wIe0f0QV�I�O(? pr0d1C.LO�<�:�I�p � &f',� �	b
,.-0/.-�� 	�
 J�� � 3 � 6A?7J � ;DC�� 8�� JK?OJKQ�62Q
� :i<LOhMiM;So:i<TD7.�:BI@Ie0�1QD�:;3*< }�?/0kpr0(<�D7:;3*<oR�5�:;0G�{STO�pr0�1l.LOh<U:�Iep�:i<WD�573�NWgL140�N R�S s � 0�1lvwOh<LN 2 :;<�0 � &f)6� �:;<�>�36Mi>W:i<�9oD�.�0w1Q3�I�pr36Mi369*:�1(O�M�0(>�3*M;g�D�:;36<!3hjyI�1(OhMBOh5/JL0(MBN�IA1(O�5757S�:;<U9TRLOh5�S�36<�:B1�1l.LO�57960 bH@36<LI�:�NW0f5kOT1Q36Mi3657Mi0�I7I4}�0(M;0�14D757:B1(OhMiM;Sw<�0(g�D�5lOhM 1Q36pER�:i<LOhD�:;36<E3hj � gLO�57v=O�<LNrM;0(P�D�36<qJ{0(M�N�I b �	<=OoI�gWVPL0(5lI�SWp!pr0(D75�:�1 D7.�0f3657S2D�.�:�I 3*R��70�1QDt.LO6I O�I71(O�M�O�5@Ieg�PL0(5�PLOh5�D7<�0f5(}�
/}*1Q3*prPL3�Ie0dNo3hjzD7.�0 1Q365�570�I�PL36<LNW:i<�9I � gLO�57v &� O�<LN[I�M;0(P�D�36< &� JL0fM�N�I bs <T:;p!P^3*57DuOh<�D j 0�OhD�g�570k3hj�Ieg�PL0(5uIeS�prpr0(D�57:i1 JL0(MBNoD7.�0(3*57:i0�I :�I D�.�0A0(��:�IeD�0(<L1Q0y3hj 7 �zO�D/N�:;570d1QD7:i36<LI 8:;<[J{0(M�N�IePLO*1Q0�} 36<�?A.�:B1C. D�.�0EI71(O�M�O�5�PL3*D70(<�D7:BOhM@>*Oh<�:BIe.�0�I b H@36<LI�:�NW0(52D�.�0E1(O6I�0q?A.U0(570EI�36pr0E1Q3*pqV

' /



PL36<�0f<WDk3hj@D�.�0�JL0(MBN 
 M;:;0dIAOhM;3*<�9!O �zO�D�N�:;570d1QD7:i36< b J/SrD�.�:�IA?/02pr0dOh<rD�.LOhDkD7.�0f57020(��:�IeDkN�:;570d1QD7:i36<LI:;<=D�.�0TI�g�PL0(57PL36D�0(<�D7:�O�M O�M;3*<�9q?A.U:�1l.mD�.�0o5�0(M;0f>6O�<WD 1Q36p!P^3*<�0(<�DlI/3�j�
 1(O�<[RL0T1Q3*<LIe:BNW0(5�0�N=O6I�Ooj 570(0p=O*I7IeMi0�I7IAJL0(M�N bqs D�D�.�0qMi0(>�0(Mt3hj 570(<�3*57p=O�M;:iX�OhR�Mi0oD�0(57p=I4} �zO�DoN�:;570d1QD7:i36<LI2Oh5�0q9*0(<�0(5�:�16}zR�g�DwIeg�PL0(5�VIeS�prpr0fD757SkR�5�0�Ohv�:;<�9GOh<LNo<�3*<�570f<�365�p=OhMi:;X�O�R�M;0@36PL0(5uOhD�365lI@M;: j D D�.�0 �zO�DyNW:;5�0�1QD7:i36<LItOh<{NqI�0(DlI D�.�0AI�1(OhMi0j 365kD7.U0(:;5yP^3*D70(<�D7:BOhM b
2 g�5�:;<�9 :;<?�zOhD�:;36<�:;D=:BIqM;:iv�0(M;S D7.{OhD=D7.�0 
 J{0(M�N�:BImN�:�IePUM�O6140�N j 573*p D7.�0�PL3�Ie:iD7:i36< ! 
 % � � }0�I�DlOhRUM;:�I�.�:;<U9[D7.U0q:i<�:;D�:�OhM 1Q36<LN�:;D7:i36<LI�j 365wD7.�0!Ieg�R{Ie0 � g�0(<�Do0(>�3*M;g�D�:;3*< 3hjkD7.U0qJL0(MBN b=s <�:;prPL365�DlO�<WD573*M;0n:�IoP�MBOdS�0dN O�DqD�.�:�IEIeDuOh9*0 RWS R{Oh57S�3*< <WgUpqRL0(5w>W:i36M�O�D7:i<�9 36PL0(5uOhD73*5lIr:;< D�.�0[PL36D�0(<�D7:�O�M�� % 
 + }?A.�:B1C. NW0(D70f57pr:i<�0HD�.�0o:i<�:;D�:�O�M P�.LO6I�0T3hjyD7.U0�JL0(MBN b � .�0f< D7.�0�FHg�R�R�Mi025lOhD�0oRL0�1Q3*pr0�I/3�j/D�.�0o3*5lNW0f53hjtD�.�081Qg�57>*O�D7g�5�0�3hjtD�.�0HPL3*D70(<�D7:BOhM Z�� - _�`

}�D7.�081Q3*<LNW0(<LI�OhD�02IeDuOh57DuIK3|I71Q:iM;M�O�D7:i<�9wOh573*g�<LNr:;DuIKP�5�0�Ie0f<WDpr:i<�:;pTg�p bTs D�D7.U:�I�D�:;pr0|} ��VY>W:i36MBOhD7:i<�9=D70(5�p=IH:i< D�.�0qPL3*D70(<�D7:BOhMAO�570E3hj81Q3*prPLO�5lOhRUM;0T:;p!P^3*57DuOh<L1Q0D73ED7.U0�p O6I7I/D�0(57p },D�.�0(5�0(RWS!:;prPLO�57D�:;<�9�OqI�g�RLIeDuOh<�D7:BOhM RLO�57S�36<n<WgUpqRL0(5yD73ED7.�0w1Q3*<LNW0(<LI�OhD�0 b/s j D70(5D7.U:�IAD7:;p!0�}�D7.�0wRLOh5�S�36< <�g�pER^0f5A>W:i36M�O�D7:i<�9q3*PL0(5lO�D7365uI2Oh570T<U0(96Mi:;96:iR�M;0wI�3rD7.LO�D(}�?A.U0(< D7.�0wRLOh5�S�36<�:B11l.LOh5�960k3hj 
 :BI D75lO�<LI j 0f57570dN D�3Gj 0f57pr:i36<LI D7.�5�36g�9*.nNW0�1(O(SUIQ}6D�.�0H<U0(D@RLOh5�S�36<E<Wg�pERL0(5t3hjtD7.U0Ag�<�:;>�0f5lIe0:�I/PU570�I�0(57>�0�NERWSrD�.�0wIeg�R{Ie0 � g�0(<�Dk1Q3�I�pr36Mi369*:�1(O�M�0(>�3*M;g�D�:;36< b-/.�0Tpr3|IeDA570d1Q0(<�DH:iprP�M;0fpq0(<�DuOhD�:;36<{IK3hjyD�.�0 s � 0�1lv,V 2 :i<�0wI71Q0(<{Oh57:i3q.{Od>�0wRL0(0(<[:i< D7.�0�1Q36<�D70f�WD3hj D7.�02pr:i<�:;p!OhMLI�g�PL0(5lI�SWp!pr0(D75�:�1AI�DlOh<{N�Oh5uN[pr3�NW0(M � &()�& } &f)  � :;<=?A.�:B1C. }WRL0�1(O�gLIe0wD7.�0(5�0wOh5702MBOh579*0<�g�pqRL0(5uIK3�j JL0fM�N�I4}5�zOhDkNW:i570�14D7:;3*<LI/3�1(1QgU5AR^0d1(OhgLI�0o3�j@O*1(1Q:�N�0(<WDuOhM NW0(960f<�0(5lO*1Q:;0dI/:;<rJL0(MBNrIePLO*1Q0 b
� ���
	���
������
�	<[3*g�52P�570(>�:;3*gLIAM;0�1QD�g�570dI~?y0o.LO(>�0TN�0�I71Q5�:;RL0�N=?A.LOhD2:�IAv�<�3�?A<�O6I 6
�L�o�26$�����3�38�� �l�h���T��5 � 9�� b -/.�:BIj 5lO�pr0(?y3657v :BITO[D73�?/0f57:;<U9 O61l.�:i0(>�0(pr0(<�Df}tNW0�I71457:;RU:;<�9nD73 965�0�OhDEO*1(1Qg�5uO61QS�D7.U0mPU.WSUIe:B1(OhM@P�5�3�1Q0�I7I�0�IM;0dO6NW:i<�92D73oD�.�0kP�570�I�0(<�D/NUOdSEg�<�:i>�0(5lI�0 b FH3�?/0(>�0f5(}6D�.�0(570k570fp=Oh:i<T36g�DuIeDlO�<LNW:i<�9o:BI7IegU0�IK:i<r1Q3|Iepr3*M;3*96S bI Oh<�S 3hj2D�.�0�I�0[1436pr0=g�<LN�0(5qD�.�0=.�0�O*NW:;<�9 3hj2:i<�:;D�:�OhM 1Q36<{NW:;D�:;36<�P�573*R�M;0fp=ITOh<LN 570 � g�:i570nO p!365701Q3*prP�M;0fD70TN�0�I71Q5�:;P�D�:;3*< 3�jkD7.�0=I�36g�5u1Q0�I�3hjk0f<�0(579*S N�0(<LIe:iD�S[:;< D7.�0Eg�<�:i>�0(5lI�0 b -/.�0!pr3�I�D2Ie0(>�0f570E3hjD7.U0�Ie02P�5�36R�Mi0(p=IK0f>�0(<WD�gLOhMiM;SEM;0�NrD�3EO 5uO6NW:B1(OhMt<�0(?�P�:�14D7g�5�0�3�j D�.�0oPU.WSUIe:B1(I/3hj D7.�0w0�Oh5�M;SrgU<�:;>�0(5uIe0HV
�l�h���T��5 � 9�8
� ��5 8���� ��698���� � &() � } &f) � } &f)6'�� }�?A.�:�1l.=:�I/D�.�0wIeg�R��70�14D/3hj D7.�:BI/M;0�1QD�g�570 b� 02?A:iM;M�RL0(9*:;<nRWS!NW0�I�1Q57:iR�:;<�9EI�36pr083hj@D�.�02P�573*R�M;0(p IK3hj D7.U0oI�DlO�<LN�Oh5uN 1Q3�I�pr36Mi369*S b
����� �����! �(��+* � �0���#" 
-��%$(�� #
-/.�0 � 57:i0�NWp=O�<�<r0 � gLOhD�:;3*<mp OdSERL02?A57:;D�D70(<nO*I$ � & � %� ` ) ` E %�&h�  +?A.�0(5�0Hj 365yR�570f>W:iDeST?y0�O�5702<�3�? ?A57:iD7:i<�9 $ :i<LIeD�0�O6Nq3�j $'&)(*& 	*+ b�2 : �z0(570f<WD�:�OhD�:;<�92D�.�:�I@?A:;D7.!570�I�P^0d1QD/D�3D7.U0oI�1(OhMi0�jYO61QD�365(}�D�.�:�I/:iprP�Mi:;0�I

� $� ) � %7& � �-, +
$ % $ � &h+) # %�&h� � +-/.�:BI/0 � g{OhD7:i36<r:BIK0�O*Ie:iM;S!Ie36Mi>�0�N�}�R�g�D/:iDlI/pr3|IeD@960f<�0(5lO�M P�573*PL0(57D�:;0�IyOh570wO�M;M�D�.LOhDA?y02Ie.{OhM;Mz<�0(0�N!Oh<LND7.U0(SEOh5�0 � gLOhMi:;DuOhD7:i>�0(M;SwNW:��z0(570(<�DyNW0(PL0(<LN�:;<�9236<!D7.�08Ie:i96<r3�j & � �., b -/.�0f5708Oh5708D7.�5�0(0~J{�W0�NTPL36:i<WDuI3hj D7.�:BIANW: �z0(5�0(<WD�:�O�M�0 � gLOhD�:;3*< }�O*I~9*:;>�0(<r:i<=DlOhRUM;0 � b

'��



� :i�W0�N 	 36:i<WD & � �-, � � & � �-,
1
�$ � � OhD�D75uO61QD�365 570fP^0fM;M;0f5$ � & 570fP^0fM;M;0f5 OhD�D75uO61QD�365$ ��� OhD�D75uO61QD�365 570fP^0fM;M;0f5

-tOhR�Mi0 � F J/0f.LO(>W:i365/3�j@D7.U0oN�0(<LIe:iD�SqPLO�5lO�pr0(D70f5/<�0�O�5/JL��0�NrP^3*:;<�DlI b

t

CMB

today

� :i96g�5�0 'Wbi&(� F 	 O6IeD M;:;9*.WDt1436<�0�I :;<�O~gU<�:;>�0(5uIe0@0(��PLOh<{NW:;<�9Aj 573*p O=J/:i9�JAO�<�9�I�:;<�9*g�M�O�57:iDeS|}h:iM;M;g{IeD75uOhD�:;<�9PLO�57D7:B1QM;0=.�3*57:iX(36<LIE:;< 143�Iep!36M;3*96S b 	 3*:;<�DlIEOhDr5�0�1Q3*pqR�:i<LOhD�:;3*< }K3*RLIe0f57>�0�N D73�N�O(S�O6IrPLO�57DlIE3hj2D�.�01Q3|Iepr:B1Hpr:�14573�?AO(>�0kRLO61lvW9*573*g�<LNm3*<[3*P�PL3�Ie:iD70EI�:�NW0�IA3hj D7.�0wIev�S�}�.LO(>�02<�3*<WV	3�>�0(5�M�O�P�P�:;<U9qPLO*IeD�Mi:;9*.WD1Q3*<�0�I % :;<n1Q3*<W>�0f<WD�:;36<{OhM 143�Iep!36M;3*96S + ��<�3!1(O�gLI7O�M I�:;96<{OhM 1Q36g�MBNr.LO(>�0�:i<5�Lg�0f<L1Q0�NqD�.�0(p D�3q.{Od>�02D�.�0I7O�pr0�D�0(prPL0(5lO�D7g�5�0 b
�kRLIe0(5�>*OhD7:i36<LO�M;MiST?/0�v�<�3�? D7.LO�D $ 	 & D�3�N�O(S
� 8
����� }�?/08Oh5�0�>�0(57S�1QM;3|Ie0kD73wD7.�0�5�0(PL0(M;Mi0(5 3�jtD7.�:BINW:���0f570(<�D7:BOhM�0 � g{OhD7:i36<oj 3*5/O�g�<U:;>�0(5uIe0AN�36pr:i<LOhD�0�N�R�So3*5lNW:i<LOh5�Sop=O�D7D70f5 O�<LN 5uO6NW:BOhD�:;36< % , � � & * � +ub
 >�0(<T: j ?/0A3*<�M;STD�3�36vEO61f1Q36g�<�D@3hj D7.�0kM;g�p!:;<�3*gLI�p OhD7D�0(5 :i<TD7.�0kg�<�:i>�0(5lI�0�}6?/0A?y36g�MBNq14M;0�O�57M;S2Mi:;>�0/:i<O�g�<�:i>�0(5lI�0AD7.LO�DK? O6I jYOh5 j 5�36p D7.U0�O�D7D75uO61QD�365@PL36:i<WDuI 3�j D�.�0H0 � gLO�D7:i36< b � D@:BI OhMi570�O*NWS � gU:;D70APUg�X(X(Mi:;<�9D7.{OhDTD7.U0rg�<�:i>�0(5lI�0q.LO*Io<�36DT5�0�O61l.�0�N 36<U0m3�j�:iDlIwOhD7D�5lO*1QD73*5TP^3*:;<�DlI4} 96:;>�0f< D�.LOhDTD�.�0rg�<�:i>�0(5lI�0q.{O6I0(>�3*M;>�0�Noj 365 IegL1l.nOoM;36<U9oD7:ipr0 b FH3�?/0f>�0(5(}�?/08p=O(STR^08pr365�0 � gLOh<�D7:iDlO�D7:;>�08OhRL3*g�DHD�.�:�I b � jtD7.�0�3*<�M;Sp=O�D7D70f5/:;<nD7.�02g�<U:;>�0(5uIe0�:BI~5uO6NW:BOhD7:i36< Oh<LNnNWgLIeDf}^D�.�0(<n:;<=365uNW0(5kD73E.LO(>�0 $ :;<nD7.�025uOh<�9*0o36R{Ie0(5�>�0�ND73�NUOdS=5�0 � gU:;570dI % 1436<LI�0(57>*OhD�:;>�0(MiS + � � & � $ � &f� a��

/
# %�&h� � +-/.�:BIo570(p=O�57v*OhRUM;0!NW0(965�0(0r3�jHJL<U0mD�g�<�:i<�9 :�I2D7.�0
�^OhD7<U0�I7ITP�573*R�M;0fp b � :;D�.�:;< D7.�0=1436<�D70(��Do3�j�D�.�0IeDuOh<LNUOh5lNn1Q3�I�pr36Mi369*SrD7.�0f5702:�I/<�3Ev�<�3�?A<m0f�WP�MBOh<LO�D7:i36<=3hj@D�.�:�IKJ{<�0QVYD7g�<�:i<�9 b

����� ������� � 
-����� � " 
-��%$(�� #
-/.�0 �U�3828	�f��� <�87�3� 5i�;� IeD70fp=I�j 5�36p D7.�0n0(�W:BIeD�0(<L1Q0n3hjwPLOh5�D7:B1QM;0n.�365�:;X(3*<LIq:;< �'/ � 143�Iep!36M;3*96:i0�IQ}O6I!NW:�I�1QgLI7I�0�N :;<�D7.�0=JL5lI�DqMi0�1QD7gU570 b FH365�:;X(3*<LIT0(�W:BIeDTRL0�1(O�gLIe0nD7.�0f570=:�IT36<�MiS�O JL<U:;D70 Ohpr3*g�<�DT3hj

)6�



D7:ipr08Ie:;<{1Q02D7.�0 J/:;9 JAO�<�9!Ie:;<U96g�MBOh57:iD�S�}LOh<LN=D7.�gLI/36<UM;SnO�J{<�:;D�0oN�:�IeDuOh<L140�D�.LOhDkP�.�3*D73*<LI�1(O�<mD�5lO(>�0(M?A:;D�.�:;<!D7.�0wOh9*023hj@D�.�0�g�<�:i>�0(5lI�0 b H@3*<LIe:BNW0(5kOoP�.U36D73*<[pr3�>�:;<�9�OhMi36<�9EOT5lO*NW:�O�M�D75uO(�70�1QD�365�Sr:;<=O �zO�Dg�<�:i>�0(5lI�0 % D7.U0o960f<�0(5lO�M;:iX�OhD�:;36<nD73r<U36<WV:�zOhD2g�<U:;>�0(5uIe0�I/:BI�IeD�5lOh:i96.�Dej 3*57?AO�5lN +ub �	<�O �zOhD�gU<�:;>�0(5uIe0�}�?y01(O�<m<U3657p OhM;:iX(0�D�.�0wI71(O�M;0HjYO*1QD73*5HD�3 ) / � & %�&h�d',+?A:;D�.�36gUDHMi3�I7I/3�j@960f<�0(5lO�M;:iDeS b s 5uO6NW:BOhMt<Wg�MiM�PLO�D7.n36RL0(SUI
� � � . ` ��� � C ` � ) ` ��� ` E %�&h�d),+Ie3ED7.U0o1436pr3�>�:;<�9 % 143�365lN�:;<LO�D70 + NW:�I�DlO�<L1Q02D75uOd>�0fM;0�NqR�S!IegL1l.nO P�.U36D73*<[RL0(D�?/0f0(<rD7:ipr0�I C ] O�<LN C ` :BI1

� � 5
���
��� � C) %DCl+ # %�&h�*�6+

- 3r960(D8D7.�0wP�.WSUIe:B1(OhM NW:BIeDlO�<L1Q0�O6IH:iDH?y36g�MBN[R^0Tp!0�O6I�g�570�NrR�SnOh< 36R{Ie0(5�>�0(5�O�D2Oh<�S[D�:;pr0 C }zIe:iprP�MiSpEg�M;D�:;P�MiSmR�S	) %:CC+ub � 365�Ie:;p!P�M;:B1Q:;D�S=M;0(D 4 I�:;p Oh96:i<�0E?/0=O�570r:i< O[p=OhD�D70(5�V�N�36pr:i<LOhD�0�N[g�<�:i>�0(5lI�0�}�j 3*5?A.�:B1C.
) � ; CC / = `�_

-
# %�&h� / +-/.�0wFHg�RUR�M;02PLO�5lOhp!0(D70(5y:�I/D�.�0(5704j 36570896:;>�0f<mR�S

� �  
� C a�]� ) a - _�` � / # %�&h� �,+-/.�0(<=D�.�02P�.�36D�36< D�5lO(>�0(M�IyOT1Q36p!3h>�:;<U9TNW:BIeDlO�<L1Q01

� �  � a�]/ % � ) ` �
� ) ] + # %�& / �,+-/.�021436pr3�>�:;<�92.�3*57:;Xf36<nIe:iX(0H?A.U0(<#) � )	�K:BIKD7.U02NW:�I�DlO�<L1Q02OoP�.U36D73*<[D�5lO(>�0(M�I@I�:;<L1Q0kD7.U0*J/:;9 JAOh<�9U}

��

(
� % )�� + �  � aU]/ � )�� # %�& / &h+-/.�0�PU.WSUIe:B1(OhML.�3*57:;Xf36<=I�:;X(0�}�O*I/pr0�O6I�g�570dN 3*<mD�.�08IePLO�D7:�O�M .WS�PL0(5lI�g�5ejYO*1Q08OhD�)	�Q}W:BIKD�.�0(5704j 365708Ie:iprP�MiS

��
 (
� % )�� + � )�� ��
 (
� % )�� + �  � a�]� # %�& /  +�	<LNW0(0dN�}hj 365yO�<WST<�0dOh57MiS,V:�zO�DKgU<�:;>�0(5uIe0k1Q3*<WDuOh:i<�:;<�9wO�pr:i�WD�g�570y3hj p OhD7D�0(5@O�<LN 5uO6NW:BOhD�:;36< }�OhDyO�<WST3*<�00(PL3�1l.[?/08?A:;M;Mz.LO(>�0
��
 (
� % )�� + Z � a�]� E %�& / � +?A.�0(5�0 � a�]� :�IqD�.�0�FHg�RUR�M;0 NW:�I�DlOh<{1Q0�OhDrD�.LOhD=PLO�57D�:�1Qg�MBOh5r0fP^3�1l. b -/.�:�I=O�P�P�573���:;p=O�D70n0 � g{OhM;:iD�SM;0dO6N�IoD�3 O I�D7573*<�9�D70(prPUDlOhD�:;3*< D73�gLIe0=D�.�0=D70(5�p=I 7�.�365�:;X(3*<�N�:�IeDuOh<L140 8 O�<LN 7lFHgUR�R�M;0nNW:BIeDuOh<L1Q0 8:;<�D70f5l1l.LOh<�9*0�OhRUM;S�� D7.�:BI�D70fprP�DlO�D7:i36< I�.�36g�MBN R^0!570�I�:�IeD�0�N�}@I�:;<L1Q0!:;<5�zO�D7:i36< 1(O�< 570(<LN�0(5oD�.�0qj 365�pr0(5pEgL1C.EM�O�579*0(5AD7.LO�<[D�.�02M�OhD�D70(5f}�O*I~?y0�?A:iM;M Ie3�36<�N�0(pr36<{IeD75uOhD�0 b

)W&



-/.�0r.�3*57:iX(36< PU5736RUM;0(p$:�IwIe:;p!P�M;SnD7.�0qjYO*1QDoD�.LOhDwD7.�0 H0I)J :�I2:�I�36D75�36P�:B1qD73�O=.�:;9*. NW0(9*570(0!3hjP�5�0�1Q:�I�:;3*< }W0(>�0f<qD�.�36g�9*.[?A:BNW0(M;SEI�0(PLO�5lOhD�0�NmPL3*:;<�DlI/36<=D�.�0�M�O*IeDkI�1(OhD�D70(5�:;<�9EI�g�5ejYO*1Q02Oh5�0w1Q36prPUM;0(D�0(M;S36gUDlIe:BNW0E0�O61l. 3*D7.�0f5lI 4 .�3*57:iX(36<LI b � .�0f< ?y0qMi3�36v�OhDwD7.�0 H0I)J�?/0E?/0(5�0T36RLI�0(57>�:;<U9mD�.�0Eg�<�:;>�0f5lIe0OhD8OEI71(O�M;0�jYO61QD�365 )�������� & *|&  �6� � pr0dOh<�?A.�:;Mi0�}�D7.�0w1Q3*pr3�>W:i<�9TNW:BIeDuOh<L1Q02RL0(D�?/0f0(<nO PL36:i<WDA3*<[D�.�0H0I)J�Oh<LNnOh<=36RLI�0(57>�0f5A36<	
@O�57D7.n:�I1
� �  � a�]/ %�& � � )������ +�  � a�]/ # %�& / � +FH3�?/0f>�0(5(}�D7.U0o1436pr3�>�:;<�9w.�365�:;X(3*<[N�:�IeDuOh<L140Gj 3*5�I�gL1l.[OoPL3*:;<�DH:BI

� 

(
� % )����	� + �  � aU]/ � )����	�

� ) ��&f� a�` � a�]/ # %�& / ',+FH0(<{1Q0�}6: j�?y0H3*RLIe0f57>�0kDe?y32?A:�NW0(MiS,V Ie0fPLOh5uOhD70dN PLO�57DuI 3�jtD7.�0*H0I)J�}6D�.�0(ST?A:;MiM�.LO(>�0A<�3*<WV	3�>�0(5�M�O�P�P�:;<U9.�3*57:;Xf36<LI;�2NW:�I�D7:;<{1QDqP{OhDl1l.�0�IT3hjwD�.�0 H0I)J Iev�S ?/0(5�0 1(O�gLI7O�M;MiS�N�:�I71436<�<�0d1QD70�N�OhDr5�0�1Q3*pqR�:i<LOhD�:;3*< bcH0(>�0f57D7.U0(M;0�I�IQ}/D�.�0(S�O�570�36RLI�0(57>�0�N D73 RL0 OhD[D�.�0 I7Ohp!0 D70(prPL0(5uOhD�g�570nD73�.U:;96.�P�5�0�1Q:�I�:;3*< b -/.�0
� g�0�IeD�:;3*<rD7.�0f<r:�I4}W.�3�?�NW:BNqD7.�0fSqv�<�3�?�Oh.�0dO6Nr3hjtD�:;pr0AD�3T1Q3�3*5lNW:i<LOhD�0�D�.�0(:i5/0(>�3*M;g�D�:;36<E:;<!D7.�0k57:i96.�D?AO(S�}L0(>�0(<=D�.�36g�9*. D7.�0fSm?y0(570w<�0(>�0(5A:i< 1(O�gLI7O�M@1Q3*<WDuO61QD � ��0opEgLI�DkIe36p!0(.�3�? p!3�NW: j S=D7.U0T1(O�gLI7O�MIeD�57gL14D7g�5�0�3�j D�.�0w1Q36<�>�0(<�D7:i36<LO�M ��/ � 143�Iep!36M;3*96S b
����
 � ��
 ��� *
����� �7(������
��0m.{Od>�0 IePL36v�0(< :i< D7.�0=MBO6IeDTMi0�1QD�g�570=O�RL36g�DE965uOh<LN g�<�: J{0�N D7.U0(365�:;0�I % 	�
8-AI + }yOh<{N O�M�I�3 O�R^3*g�DD73*PL36M;3*96:B1(OhMUNW0Qj 0�14DlI b � jU965lO�<LN�gU<�: Jz1fOhD7:i36<w3�1(1Qg�5uI�?A:iD7.wOHI�:;prPUM;0t9�OhgU960/9*573*g�P � }6O�<WS2I�PL36<�DlOh<U0(36gLIR�5�0�Ohv�:;<�983hj � I7O�D7:BI JL0�I�� ` %

� * � + � � ] % � + j 3*5/O�<WS�Ie:iprP�M;0 Ieg�R�9*573*g�P�� b �	<TPLOh5�D7:�14g�M�O�5(}6R�5�0�Ohv�:;<U9NW3�?A<[D�3TD7.�0wI�DlOh<{N�Oh5uN[pr3�NW0(Mz?A:;M;MzM;0�O*NrD73Ep=Oh9*<�0(D7:B1~p!36<�3*P^3*M;0�I4}LIe:i<L1Q0
� ` %

� * � + � � ] % �
� 
 % � + � � 
 %  +)� 
 %�&h+��+* 1 � + � 1 # %�& / ),+

% -/.U0T9�OhgU960r9*5736gUP 3�jAD7.U0EIeDlO�<LN�O�5lN pr3�N�0(M :BIQ} I�D75�:�1QD�M;SnIePL0�O�vW:i<�9�} � � 
 % � +�� � 
 %  +�� 
 %7&h+��+* 1 � b-/.�0 1 �
jYO*1QD73*5(}L?A:;D�.[?A.�:B1C.=S�36gnp=O(Sq<U36DkR^0ojYO�pr:;Mi:�O�5(}�36<�MiSnO �z0�1QDuI~D�.�0o9*M;36R{OhM IeD75�gL1QD�g�570w3hj@D�.�0965�36g�P Oh<LN=<�36DkD7.U0 �L:i0wOhM;9*0(R�5uOW}LOh<{NmD7.�gLI/:BI/gLIegLO�M;MiSr:;9*<�365�0�NmR�SqP{Oh57D�:�1QMi0�P�.�S�I�:�1Q:BIeDuI b +
�Ie:i<�9=D7.�0 (�:;R�RUM;0Tpr0�1l.LO�<�:�I�p[}�D�.�0q0f�WPL0�1QD�0�N[570fM;:�1wOhR�gU<LN�Oh<{1Q0r3hj pr36<U36PL36Mi0�I�?/365�v�I�3*g�DoD�3RL0

$ /�� � (�� ( Z &f� ]�] ; �������
&f� ] � 	k0�
 = - ; � � (�� (

&(� ]�� 	k0�
 = # %�& / �6+-/.�:BI~:BIKjYOh5kD73�3rR�:i9 ��D�.�0opr3*<�36PL3*M;0wOhR�gU<LN�Oh<{1Q0o:i< 	�
�-AIA:�IkOEIe0(5�:;36g{I~P�5�36R�Mi0(p j 3*5�1Q3|Iepr3*M;3*96Sr: j
	�
�-AIA.LO(>�02Oh<�SWD�.�:;<U9TD73!NW3q?A:iD7.=570dOhM;:iD�S b�	<[O*N�NW:iD7:;3*<[D�3qpr3*<�36PL3*M;0�I4}�D7.�0(5�02p=O(SqRL0o3*D7.�0f5Apr3�NW0(M V�NW0fP^0f<LNW0(<�D/5�0(M;:B1(I/P�570dNW:�1QD�0�NqR�SrS�36gU5jYO(>�365�:;D70TD�.�0(3*57S b � jkD7.U0�Ie0!Oh5�0q:i<L1Q36p!PLOhD�:;R�Mi0T?A:;D7. 1Qg�5�570(<�D2M;:ipr:;DuIQ}L:;Do:BI�<�0�1Q0�I�I7O�57S D73=JL<LN I�36pr0?AO(SrD�3rN�:;M;gUD70�D�.�0(:;5 NW0(<LI�:;D�Sr:i<rD7.�020�O�57MiSrg�<�:i>�0(5lI�0 b

)  



��� � ������� ��� � 
-� (�� �����%����� ��� �+*
� � �
-/.�02.�3*57:;Xf36<=P�573*R�M;0fp 0�I�PL0�1Q:�O�M;MiST:�IAOh<=0(��D75�0(pr0(MiSTI�0(57:i36gLI/P�5�36R�Mi0(p j 365AD7.U0oI�DlO�<LN�Oh5uN[1Q3|Iepr3*M;3*96SRL0�1(O�gLIe0=O�DT:;DuI�.�0�O�57Dw:�IoI�:;prPUM;S 1fOhgLI�OhM;:iD�S b[s <WS Ie3*M;g�D�:;36< D73 D7.U:�I�PU5736RUM;0(p :BI�D7.U0(570Qj 3*570=O�M;pr3|IeD1Q0(5�DlO�:;<rD�3q5�0 � gU:;570GOh<=:;prPL3*57DlO�<WDypr3�NW: Jz1(OhD�:;3*<mD�3T.�3�? :i<Wj 365�p=OhD�:;3*<=1(Oh<nP�573*PLOh9|OhD�0o:;<=D�.�020�Oh5�M;Sg�<�:i>�0(5lI�0 b H@3|Iepr3*M;3*96:�1fOhM :;<?�zOhD�:;36<=:BIAIegL1l.nO pr0d1C.LO�<�:�I�p bJ/0Qj 365�02960(D�D7:;<U9T:;<�D73TD7.U0oN�0(DlO�:;M�I/3�j@:;<?�zOhD�:;36<=?y0�?A:iM;M|�7gLIeD8Iev�0(Du1C.!D7.�02960f<�0(5lO�M :�NW0dOo.�0(570 b -/.�0j g�<LNUOhpr0(<�DlO�M :�NW0dO :BIHD7.LO�D�D7.U0og�<�:i>�0(5lI�02g�<LNW0(5�963�0�I2OTPL0(57:i3�N 3�jyO61(140(M;0(5uOhD�0�Nm0(��PLO�<LIe:i36< }zNW0QJL<U0�NO6I8O PL0(5�:;3�N[?A.�0(<
	) � � }�O�D�0�Oh5�M;SrD�:;pr0dI b -/.�0o0G�z0�14DA3hjyD7.�:BIHO*1(1Q0(Mi0(5lO�D7:i36<=:�IAD73 � gU:�1lvWMiSq0(��PLO�<LNOEIep=O�M;M�5�0(96:i36<n3hj IePLO*1Q02D73=OT.�g�960�Ie:;Xf0�}�NW:ipr:;<U:�Ie.U:;<�9�IePLO�D7:�O�M 14g�57>*OhD�g�570w:;<=D7.U0oP�5�3�1Q0�I7I4}^p Ohv�:;<�9D7.U0rg�<�:i>�0(5lI�0r0(��D7570fpr0(M S 1QMi3�I�0rD73 �zO�D b �	< O6NUNW:;D�:;36< }KD�.�0r.�3*57:;Xf36<�Ie:iX(0q:BIo965�0�OhD�M;S�:;<L1Q5�0�O6I�0�N�} Ie3D7.{OhDnNW:�I�DlO�<WD=PL36:i<WDuI 3*< D�.�0 H0I)J O61QD�gLOhMiM;S Oh570�:;<�1fOhgLI�OhMw1Q36<�DlO*1QD=O�<LN gU<W? Oh<�D70�N 570(Mi:�1(IEOh5�0D75�0(pr0(<{NW36gLI�M;S NW:;Mig�D70�Nz} Ie3*M;>�:;<�9nD7.�0!pr36<�3*PL36M;0!P�573*R�M;0(p b[s IwOh< gU<�0(��P^0d1QD70�N�R^3*<Wg{IQ} � gLOh<�D7g�p�LgL14D7gLO�D7:;3*<LI p=Ohv�0t:;D :iprPL3�I7I�:;R�Mi0 j 365t:;<?�zOhD�:;36<2D�3�I�pr3�36D�.�3*g�DtD7.�0@g�<�:i>�0(5lI�0 ?A:;D�.oPL0(5�j 0�1QD�PU570�1Q:BIe:i36< }Ie3 D7.�0(5�0 :�IEO IePL0�14D757gUp 3hjw5�0(pr<LO�<WDENW0f<LIe:iDeS PL0(5�D7g�5�RLOhD�:;36<{IG��D7.U:�IrI�P^0d1QD75�g�p D7g�5�<LIr36g�DrD�3 RL0OhPUP�573���:;p=O�D70(MiSEI71(O�M;0QV j 570(0|}W:;<=9*3�3�N Oh965�0(0(pr0f<WD@?A:;D�.[3*RLIe0(5�>*OhD7:i36<LIA3hj 36gU5�1QgU57570f<WDyg�<�:;>�0f5lIe0 b
��� � � (���
�(���� � ��(�( � ���
� ��� (���
   ���O(����
� jk:;<5�^OhD7:i36< :�I2D73�I�36M;>�0!D7.�0rPU5736RUM;0(p=I�3�j�D�.�0=IeDuOh<LNUOh5lN�1Q3�I�pr36Mi369*S�} D�.�0(< :;DwpqgLI�D2R^0 O61QD�:;>�0=O�D0(��D75�0(pr0(MiS[0�O�57M;S D7:;p!0�I b -/.WgLI4}K?y0=?/36gUM�N Mi:;v�0ED73 O6N�N�570�I�I D�.�0=0�Oh5�M;:;0dIeDTD7:ipr0�I�:;< D�.�0=g�<�:;>�0f5lIe0Ohp!0(<LOhRUM;02D73nOr1QMBO6I�Ie:�1fOhM NW0�I71457:;PUD7:;3*< b ��0T0(�WPL0�14DHD�.�:�IAD73=RL0EOhD�3*52Oh5�36g�<{N D�.�0 	 M�Oh<{1Cv=D7:ipr0 C��Oh<{NTIe:;<{1Q0 	 M�O�<L1lvW:BOh< � gLO�<WD�:;D7:i0�I Oh5�:�I�0A3hj D70f<o:;<w:;<5�^OhD7:i36<T?y0/?A:;MiMW5�0(DlO�:;<w>6O�M;g�0dI�3�j�D�.�0 	 M�O�<L1Cv8p=O6I�I:;<�D7.U0r0 � gLOhD�:;36<{IG3�jkD7.�:BIoI�0�1QD7:i36< b -/.U0(570!Oh5�0 ������� pr3�NW0(MBI�3hjk:;<?�zOhD�:;36< } R�g�D2RL0�1(O�gLIe0!3hjkD7:ipr01Q3*<LIeD�5lOh:i<WDuI�?/0o?A:iM;M@1436<L1Q0f<WD�5lOhD�0TO�M;pr3|IeD�0(�U1QMigLIe:i>�0(M;SE36<�D7.�0 � ������6 8
��8�� � ��698���� pr3�N�0(M 3�j��L:i<LNW0 b��0�.{Od>�08R^3*575�3h?y0�Nm.U0�O(>W:iM;SE:;<=P�M�O*1Q0�I/.�0f570Hj 5�36p D�.�020(��140(M;Mi0(<WD@D�0(�WDA3�j �L:BN�NWMi0oO�<LN �LS�D7. � ���	bH@36<LI�:�NW0f5opr3�NW0fM;:;<U9rp=OhD�D70(58:;<�D7.�0E0�Oh5�M;S g�<U:;>�0(5uIe0TR�S�Om570dOhMyI71(O�M�O�5�JL0(MBN)# }t?A:;D7.�PL36D�0(<WD�:�O�M� % # +ub -/.�0o0(<U0(579*S,VYpr36p!0(<�D7g�p D70(<{Ie365Aj 365 #[:�I

� �*$ � %�� � # +l%�� $ # + � � �*$ � & � 0 � %�� 0 # +u%�� � # + � � % # +�� # %�& / / +
� 365EI�:;prP�Mi:�1Q:iD	S[?y0r?A:;MiMAI�P^0d1Q:�O�M;:;Xf0qD�3 D7.�0r.U36pr3*960(<�0f36gLIT1(O*Ie0�}@:;< ?A.�:�1l. OhMiM � gLOh<�D7:iD7:i0�IoNW0fP^0f<LN36<UM;S 36<�1Q3|Iepr3*M;3*96:�1fOhM D�:;pr0 C O�<LN I�0(D % � �Wbns .�36pr3*960(<U0(36gLI2570�O�MyI71(O�M�Oh52JL0(MBN RL0(.LO(>�0�I2O*ITOPL0(5ej 0d1QD �Lg�:BN ?A:iD7.

��� � &
 ��# ` � � % # + %�& / �,+

� � � &
 �# ` � � % # +k# %�&��*�,+

-/.�020 � gLOhD�:;3*<m3�j@pr3*D7:;3*<qj 365kD7.U0oI�1(OhMBOh5/JL0fM�Nr:�I/9*:;>�0(<rR�S
	# �

� �
)
) �# � � �� # � � E %�&���&h+

) �



?A.�:B1C.�1(Oh<TRL0/D�.�36gU96.�DK3�j O6I D�.�0/gLI�gLOhMU0 � g{OhD7:i36<T3�j�p!36D7:i36<�j 365 O�I71(O�M�O�5 JL0(MBN�:;< I[:;<�v�3�?kI�vW:�I�PLO61Q0|}R�g�Dy?A:;D�.rO�j 57:�14D7:;3*<TD70(5�p NWg�0kD73wD7.�0k0(��PLOh<LI�:;3*<r3hj D7.�0kg�<�:i>�0(5lI�0 b -/.�0 � 57:i0�NWp=O�<�<T0 � gLOhD�:;36<E?A:;D�.Ieg{1C.nOoJL0(M�N!O6IAD7.�0wIe3*M;020(<�0f5796S Ie36gU5l1Q02:�I
� ` �

/ � �
�

� &
 �# ` � � % # + � # %�&��  +

s >�0(57SnI�P^0d1Q: Jz12?AO(S[:i< ?A.�:�1l. O*1(1Q0(Mi0(5lO�D70�N=0(��PLOh<LI�:;3*<�1(Oh< 3�1(14g�52:�IH: j@D7.�0TgU<�:;>�0(5uIe0w:�I�NW3*pqV:;<{OhD70dN RWS Oh< 0(<�0(5�96S 1Q36p!P^3*<�0(<�DoD�.LOhDEO�P�P�573���:;p=O�D70�I2O 1Q3|Iepr3*M;3*96:�1fOhMA1436<LI�DlOh<�D b �	< D7.LO�DE1(O6I�0D7.U02O6I�Ie3�1Q:BOhD70dN 0f�WPLO�<LIe:i36<=5lO�D70�?A:iM;MzR^080(�WPL3*<�0(<�D7:�O�M	}�O6I/?y0�.LO(>�02O�M;570dO6NWS!Ie0(0f< b � 1fOhM�O�5/JL0(MBN�I/1(O�<O61f1Q36prPUM;:�I�. D7.�:BI�:i< Oh< :;<�D70f570�I�D7:;<U9m? O(S b[� 5�36p %7& / �,+ :;D2:�Iw1QM;0dOh5oD�.LOhDw: j �# ` � � % # + D�.�0(< D�.�0PL36D�0(<WD�:�O�M 0(<U0(579*Sr3hj@D�.�0TI�1(OhMBOh5AJL0(MBN :BI~D�.�0TN�36pr:i<LOh<�DA1Q3*<WD�57:iR�g�D7:i36<nD73ER^3*D7. D�.�0o0(<U0(579*S=NW0(<LI�:;D�SOh<{N D�.�0rP�5�0�I7I�g�570|}@Oh<LN D7.U0r570�I�g�M;D�:;<�9n0 � gLOhD�:;36< 3hjGIeDlO�D70r:BI(� 	 � � }@OhP�P�5�3��W:ip=OhD�0(M;SnD7.LO�DT3hjGO1Q3|Iepr3*M;369*:�1(O�My1Q36<LI�DlO�<WD b D7.�0!570�I�g�M;D�:;<�9n0(�WP{Oh<LI�:;36< :�Io140(57DuOh:;<UM;S�O61f1Q0(M;0f5lOhD�:;<�9 b �	< O[M;3�3|Ie0nIe0(<{Ie0�}D7.U:�IA<�0(96Mi:;9*:;R�Mi0�vW:i<�0(D�:�1H0(<U0(579*Sm:BI/0 � g�:;>*OhMi0(<�D/D73!D7.�0�JL0(MBN�IkIeM;3�?AMiSr573*M;M;:i<�9ENW3�?A< :;DuI/PL36D70f<WD�:�OhM$��O�<OhPUP�573���:;p=O�D7:;3*<r?A.�:B1C.=?/02?A:iM;M�<U3h?�p=O�v�0�pr365�0Hj 365�p=OhM b-�0d1C.�<U:�1(O�M;M;S|}�D7.�0 �25 ����� 8���5 5 �G<3<�87��� 8
����6 8���� j 3*5 :i<5�zO�D7:;3*< :i<W>�3*M;>�0�Ir<�0(9*M;0�14D7:;<U9�D7.U0 	# D70f57p:;< %�&���&h+ O�<LN <�0(96Mi0�1QD�:;<�9�D7.�0 v�:;<U0(D7:B1m0(<�0f5796S�3hj #�1Q36p!PLOh5�0�N�D73 D�.�0�P^3*D70(<�D7:BOhM�0f<�0(579*S b -/.�0I71fOhM�O�5/JL0(MBN 0 � gLO�D7:i36<=3hj@p!36D7:i36<=O�<LNmD�.�0 � 57:;0dNWp=Oh<U<r0 � gLOhD�:;36<=D�.�0(<=RL0�1Q36p!0

�# 	 � � ( % # +
�
� E %�&�� � +

� ` 	 /�� �
�
� % # + E %�&�� � +?A.�0(5�02:;<=D7.�:BI/M;0�14D7g�5�02OoP�57:ipr02NW0f<�36D�0�IAOqN�0(57:i>6O�D7:i>�0H?A:iD7.=570�I�PL0�1QDAD73 # b-/.�0�I�0o1436<LNW:iD7:i36<LIA?A:;MiM�.�3*M�Nr: j D7.�02D�?/3 �25 ����� 87��5 5 �l��� ��8 6 8����,� Oh570wI�OhD7:BI JL0dN b -/.�0�I�0TOh5�0

� . � � &� � � � & E %�&��*',+?A.�0(5�02D7.�0 �25 ����� 87��5 5@<��38>�3�q�+6��;87� Oh5�0�9*:;>�0(<!RWS
.
	 � `� �

� (� + ` E %�&��*),+
Oh<{N

�
	
� `� � ( (� # %�&����6+�	D :BI�0�O*IeS2D73GIe0(0@D7.{OhD D�.�0AI�M;3�? 573*M;MU1Q36<{NW:;D�:;36<{I�S�:;0(MBN�:;<5�zO�D7:i36< b'/ 0�1fOhM;M*D7.LO�D :;<?�zOhD�:;36<w:�ItNW0QJL<U0�NR�S 	) * )�� ��b ��0w1(Oh<=?A5�:;D70 	)

) � ��%� � ` E %�&�� / +Ie3ED7.{OhDk:;<5�zO�D7:i36<=3�1(1Qg�5uI~: j
��� ` � � &E# %�&��,�,+
) �



J/g�DA:i<[I�M;3�?/VY5736MiM
��� ` 	 � . E %  �*�,+?A.�:B1C.n?A:;M;MtRL0EIep=O�M;M b � p=O�M;Mi<�0�I7IA3hjyD�.�0T36D�.�0(5�PLO�5lO�pr0(D70f5��=.�0(M;P{I~D�3m0f<LIeg�5�0TD7.LO�D�:;<?�zOhD�:;36< ?A:iM;M1Q3*<WD�:;<�g�0Hj 3658OTIeg?4=1Q:i0(<�D/PL0(57:i3�N b�	D�:BIHgLI�0Qj g�M@D73=.LO(>�0EOr960(<U0(5lO�MK0f�WP�5�0�I7I�:;3*< D73nNW0�I�1Q57:iR^0E.�3�? pEgL1l.=:;<5�zO�D7:i36<�3�1(1Qg�5uIQ} 3*<L1Q0T:iD.LO*I~RL0(9*g�< b -/.�:�I/:BI/DeS�P�:B1(OhMiM;S � gLOh<�D7: JL0�NrRWS!D7.�02<�g�pqRL0(5@3�j � ���f��5 �h� }zNW0QJ{<�0�NrRWS2 %DCl+
	 M;< � ) %DC�� ��� +) %:Cl+ + # %  ��&h+


�I�gLOhMiM;S[?y0EOh5�0q:i<WD�0(570�I�D70�N[:i< .�3�? p=O�<WSn0Qj 36MBN�IH3�1(14g�52R^0fDe?y0(0(<�Or96:i>�0(<[JL0(MBN >*O�M;g�0 # Oh<{N D�.�0JL0(MBNq>*OhMig�02OhDAD�.�0�0(<{Nq3hj :;<5�^OhD7:i36< # � ��� }�NW0QJ{<�0�NqR�S .4% # � ��� + � &6b ��02OhMBIe3T?y36g�MBN Mi:;v�0kD73w0(�WPU570�I�I2 :;<rD�0(57p=I@3hj@D�.�02PL36D70f<WD�:�OhM b@� 3657D�g�<LO�D70(MiSrD7.�:BI/:�IAI�:;prP�Mi0HD�3ENW3E>W:BO2 %DCl+
	 M;< � ) %DC�� ��� +) %DCl+ + � 5
���
	��
�
� � C 	 &� `� 5

� �
	
�� �
� ( � # # %  �  +

-/.�02:�I�Ieg�023hj :;<U:;D7:BOhMz1Q3*<LNW:;D�:;3*<LIKj 365A:i<5�zOhD�:;3*<m:BIK3*<�02D7.LO�DH:BI � g�:;D�02Ieg�RUD7M;0GOh<LN=?/0�?A:iM;M�<U36DA960fD:;<�D73EOENW:BI71QgLI�Ie:i36<[3�j D�.LOhDk.�0(5�0 b �	<LIeD�0�O6N=?/02?A:;MiM�5�0(p=Oh:i<qj 3�1QgLI�0�Nm3*< 1l.LOh3*D7:B1H:;<5�^OhD7:i36< }L:;<=?A.�:B1C.?/0kO*I7I�g�pr0/D�.LOhD D7.�0A0�O�57MiSog�<�:i>�0(5lI�0@0(pr0(5�960�I�j 573*p D7.U0 	 MBOh<L1lv20(PL3�1C.T?A:iD7.TD�.�0kI71(O�M�O�5 JL0(MBNoDlOhv�:;<U9NW:���0f570(<�D�>*OhMig�0�IH:i<�NW: �z0(5�0(<WD8PLOh5�DlI�3hjyD7.U0qg�<U:;>�0(5uIe0�}L?A:;D�. DeS�P�:B1(OhMiM;S 	 M�Oh<{1Cv�:�O�<[0(<�0f5796:i0�I b -/.�0(5�0?A:;MiM@D7.�0(<�RL0=Ie3*pr0EP�573*RLOhR�:iM;:iDeS[j 3*5o:i<5�zOhD�:;3*< D73nR^0f96:;< :;< Ie36p!0qP�MBO61Q0dIQ} O�<LN ?y0rI�.LOhMiMKj 3�1QgLIo3*<D7.U3�Ie0 b
����� � *K* 
 � � *
� 
 � �)(5! *
� � ��� � � � � � �+*���� �
� 365kI�:;prP�Mi:�1Q:iD�S�}hMi0(DAgLIA1Q3*<LIe:BNW0(5kOTPLOh5�D7:B1Qg�M�O�57MiSrI�:;prP�Mi0HPL3*D70(<�D7:BOhM

� % # + � &
 
� ` # ` E %  � � +?A.�0(5�0 � .LO*IHNW:ipr0(<LI�:;3*<LIK3�j p=O*I7I b � 0wIe.{OhM;MtO�M�I�3rO*I7IegUpr0�:;<U:;D7:BOhM 1Q36<LN�:;D7:i36<LI/D�.LOhD8OhDkD7.U0�0f<LNr3hjD7.U0 � gLO�<WD�g�p 0(PL3�1l. }�?A.�:�1l.=?/0�MBOhRL0(MtO*I C � � } � Z#� �� b-/.�0wIeMi3h?/VY573*M;Mt1Q3*<LNW:iD7:;3*<LIA96:;>�08D7.LO�D(}LOhD C � � }

# � # / Z � `�� Z � �� E %  � � +?A.�0(5�02?/02.LO(>�02NW0QJ{<�0�N � 	
� * � � � &6b � 0wOhMBIe3E.LO(>�0

� � ' # E %  �*',+?A.�0(5�0
' 	

�
� �
�

� E %  �*),+
)6'



Ie3ED7.{OhDkD7.�0wI71fOhM�O�5/JL0(MBN 0 � gLO�D7:i36<=3hj pr36D�:;3*<mRL0�1436pr0�I	# �
� '
# �# � � ` # � �r# %  ���6+-/.�:�IA:�IAI�36Mi>�0�NqR�S

# � # / � � C E %  � / +?A.�0(5�0 �
	
� ` * � ' b cH3�?2}�D7.U0oI�M;3�?/VY5736MiMt1Q36<{NW:;D�:;36<{I/570(p=O�:;<=I�OhD�:�I J{0�NrP�573�>�:�NW0�NrD�.LOhD

#�� �� � � �
� &  � E %  �,�,+Oh<{NmD7.U0(570Qj 3*570�} %  � / + :�I/>*O�M;:�Nqj 3*5�OoD�:;pr0 1 C Z # /

� Z C �� ` # %  &f�,+
� .WSn:�IAD7.�:BIH:;p!P^3*57DuOh<�D � -/.U:�IH:BI~:iprPL3657DuOh<�DHRL0�1fOhgLI�0 %  � / + :�I8Oh<�OhD�D75uO61QD�365wIe3*M;g�D�:;36<�� �L0(D�4 IIe0f0�.U3h?�D7.U:�IkOh57:BIe0�I b H@36<LI�:�NW0f5AP^0f57D7gU57R�:i<�9 %  � / + RWSr?A5�:;D�:;<�9# %DCl+ ! # %DCl+ � 
 %DCl+ E %  &*&h+?A.�0(5�0�
 %:CC+ :BI O 7uIep=O�M;M 8/P^0f57D7gU57RLO�D7:;3*< }*Ieg�RLI�D7:iD7g�D�:;<�9k:;<2D73kD7.U0/0 � gLOhD�:;3*<�3�jLpr3*D7:;3*<2Oh<{NoM;:;<U0�Oh5�:;X(:i<�9:;< 
 b �k<�0236R�DuOh:;<{I 	
 �

� '
#
�

 � �r# %  &  +-/.�:�I20 � gLOhD�:;36<�0(��.�:;RU:;DlIkDe?y3nIe36Mig�D7:i36<LI b -/.�0qJL5uIeD2:�I@�7gLI�DTOn1Q36<LI�DlO�<WDf} ?A.�:B1C.!�7gLIeDwI�0(57>�0�I�D�3pr3�>�0nOhMi36<�9 D7.U0[D75uO(�70�1QD�365�S b -/.�0�Ie0d1Q36<LN I�36Mig�D7:i36< :�I!O NW0�1(O(S�:;<�9 pr3�NW0[?A:iD7. D�:;pr0n1Q3*<LIeDuOh<�D

C � � % � ' # +�a�]4b � :i<L1Q0 C � � 1 C }UOhMiMtIe36Mig�D7:i36<LIA5lO�P�:�N�M;S=NW0d1(O(SqD�3 %  � / + Vy:iD/:�IAO�< O�D7D75uO61QD�365 b
����� � �)(���� ��� * ��� " 
-�)% ( �+# � ���T* ��� ��*���� ����
 � � ���:# �)(���� �
�L0(D 4 I I�D7:�1lvo?A:iD7.TD�.�0kIe:iprP�M;0@pr3�N�0(M�3hjzD�.�0HMBO6I�D@Ie0�14D7:;3*< b �	D :BI 5lOhD�.�0(5 0dO6IeSTD�32Ie0f0HD�.LOhD D�.�0 
 :i<LIeD�0(:;<0 � gLOhD�:;3*<LIAOh5�0TIe3*M;>�0�NERWS

) %DCl+ � ) %	��+ 0(��P
	  �� `� % # `/ � # ` +�� E %  & � +O6IT?/0=pr:i96.�Do0(��PL0�1QDT:i< :i<5�zO�D7:;3*< b -/.�0=P^0f57:;3�N 3hj2D�:;pr0 NWg�57:i<�9 ?A.�:B1C. %  � / + :�Io>*OhMi:�N 0(<LNUIqO�D
C Z 1 C }�O�DH?A.�:B1C. ) % 1 CC+ Z ) %Y�,+ 0f�WP ;  �� ` = E %  & � +cH3�?2}�DlO�vW:i<�9EOTDeS�P�:B1(OhMz>6O�M;g�0�j 3*5 � }Wj 3*5A?A.�:�1l. � 1 &(�,a � }�?y0�3*R�DlO�:;<) % 1 Cl+ Z ) %	��+)��&(� `�
 ���,] /�� # %  &f',+-/.�:�IA.LO*I�O 5�0(p=O�57v*OhR�Mi0w1Q36<LI�0 � g�0(<L1Q0 b/s P�573*P^0f5�NW:BIeDuOh<L1Q0�� � O�D C � � ?A:;MiM�:i<5�zOhD�0oD�3=OqI�:;X(0&(� ] / � 1Qp Odj D70f5oO[D�:;pr0 1 C Z ' ��&(� a - � I�0�1Q3*<LN�I b �	Do:BI�:;p!P^3*57DuOh<�D2OhDTD�.�:�I�PL36:i<WDwD73 v�<�3�? D7.LO�D

)6)



D7.U0oI�:;X(083hj@D�.�0236RLI�0(57>*OhRUM;02g�<�:i>�0(5lI�0�D73�N�O(Sr:BI�� a�]/ Z ) + ��� ) . +�� C � ) � " +���� � � &(�*` � 14p
� -/.�0f570Qj 3*570�}36<UM;S=OEIep=O�M;MLj 5lO614D7:;3*<=3hj@D�.�023657:i96:i<LOhM 	 M�O�<L1lvrM;0(<U96D7.n1Q3*prP�5�:�Ie0dIKD73�NUOdS'4 IA0(<�D7:i570�>�:�I�:;R�Mi0�g�<�:i>�0(5lI�0 b-/.�gLIQ}A.�3*pr369*0(<�0(:iDeS�3�>�0(5!O PLO�Dl1l. M;0�I�I D�.LOh< 3*5q3�jw365lN�0(5qD�.�0)	 MBOh<L1lv M;0(<�9*D7. OhDrD�.�0[3*<LIe0(D!3hj:;<?�zOhD�:;36<E:�I@O�M;MLD7.LO�D@:�I 570 � g�:i570�NoD�3oI�36Mi>�0AD7.�0k.�365�:;X(3*<qPU5736RUM;0(p b �Ajt1436g�5uIe0�}�: j ?/0A? Oh:;DyI�g54=14:;0(<�D7MiSM;3*<�9T?/02?A:iM;M I�DlO�57DAD73EI�0(02D7.�3|Ie02:;<U.�36pr3*960(<U0(:;D�:;0�I % 3*57:i96:;<{OhM;MiSrI�g�RWV 	 M�Oh<{1Cv�:�O�< + D7.LO�DA?/0(5�0�:;<?�zOhD�0�NO(?AO(S b FH3�?/0(>�0(5f}�: j@:i<5�zO�D7:;3*< M�O*IeDlIkM;36<U9r0(<�3*g�96. % DeS�P�:B1(OhMiM;S=O�R^3*g�DwIe:i�WD�S=0QV j 36M�NUI~3*52Ie3 + D�.�0(<nD7.�:BI?/3*g�M�Nr<�3*DHRL0wOhPUPLOh5�0(<WDAD�3�N�O(S b � :;pr:iM�O�57M;S|}�Oh<�Srg�<�?AO�<WD�0�Nr570(Mi:�1(I@Oh5�0wNW:;Mig�D70�NrR�SqD�.�02D75�0(pr0(<LN�36gLI0(��PLOh<{Ie:;3*<,�AI�3 M;36<U9�O6IoD7.U0 	�
�- P�.LO*Ie0=D75uOh<LI�:;D�:;36< .LO�P�PL0(<LIoRL0Qj 3*570=:;<5�^OhD7:i36< }@pr3*<�36PL36Mi0�I�?A:iM;M.LO(>�02O�<[0(��D75�0(pr0(MiSoM;3�? NW0(<LI�:;D�S b�	<5�zOhD�:;3*< O�M�Ie3 Ie3*M;>�0�IHD�.�0��zOhD�<�0�I7I2P�573*R�M;0fp b -/.�0(5�0EOh5�0=O=1Q36g�PUM;0T3hjk? O(S�I�D73nI�0(0qD�.�:�I b -/.�0JL5uIeD :BI D732<�3*D70AD7.{OhD(}�O*I7IegUpr:;<�98:;<5�zO�D7:i36<TRL0(96:i<LIQ}�D�.�0k1Qg�5�>6O�D7g�5�0AD70(5�p�:;<TD7.U0 � 5�:;0�N�p=Oh<�<20 � gLO�D7:;3*<>�0(5�S � g�:B1Cv�M;S=RL0�1Q3*pr0�I�:;5�570(Mi0(>*Oh<�D(}tIe:i<L1Q0E:;D�I71(O�M;0�IwO6I ) %DCl+ a�` b �Aj81Q3*g�5lI�0�} O(j D70(5w:;<5�^OhD7:i36< } ?A.U0(<D7.U0rg�<�:i>�0(5lI�0q:BIGj g�MiMK3�jk5lO*NW:�O�D7:;3*< % Oh<{N MBOhD�0(5wNWgLIeD + D7.�0 1Qg�57>*O�D7g�5�0rD70(5�p 570�NUIe.�: j DlI�p!36570!IeMi3�?AM;SD7.{Oh<rRL36D�.rD7.U0�Ie081Q36p!P^3*<�0(<�DlI O�<LNq?A:iM;M�0(>�0f<WD�gLOhMiM;S2RL0�1Q36p!0Apr365�0A:;prPL365�DlO�<WD@D7.{Oh<ER^3*D7.=3hj D7.�0fp bFH3�?/0f>�0(5(}�: j@:i<5�zOhD�:;3*< M�O6I�DlIkIeg54 1Q:i0(<WD�M;SrMi36<�9ED7.U0(< 0(>�0(<=D73�NUOdSnD7.�0wD73*DlOhMt0(<�0f5796SnNW0f<LIe:iDeS=?A:iM;M RL0Ie3!1QMi3�Ie02D�3Tg�<�:;D�SrD�.LOhDA?y02?A:;M;Mz<�36D�:�1Q02<�3!1Qg�5�>*OhD7gU570 bs Ie0d1Q36<LN ? OdS D73�Ie0f0rD7.�:BI�:BIoD7.LO�D(} j 36M;Mi3�?A:;<�9 O Ie:;p!:;M�O�52Oh<{OhM;SUIe:BIoD73 D�.LOhDTMi0�O6NW:i<�9 D73 %�&h� � +M;0dO6N�IAD73ED7.�0w1Q3*<L1QMigLIe:i36<[D�.LOhD $ � & :BIAOh< ��6
6 8��3� 6Y�38 5lO�D7.�0(5AD�.LOh<�OT570fP^0fM;M;0f5(}W?A.U0(<[D�.�02g�<�:;>�0f5lIe0:�I8NW36pr:i<LOhD�0�NmR�S[0f<�0(579*S[?A:iD7. ,
1 � & * � b -/.�0(5�0Qj 365�0�} $ :BI~j 365u1Q0�N[D�3mRL0T>�0(5�Sn1QM;3|Ie0TD73=3*<�0qR�S:;<?�zOhD�:;36< �,: jzD7.�0k:;<5�^OhD7:i36<LO�57SwP^0f57:;3�NTM�O*IeDuIKI�g54 1Q:;0(<�D7MiS2M;36<U9�}�D7.�0kN�0(<LIe:iD�SoPLO�5lOhp!0(D70(5t?A:;MiM�<�3*DK.{Od>�0.LO*NmD7:ipr08Ie:;<{1Q0�D73!IeD�5lO(S=O�P�P�570d1Q:�O�R�M;S=O(? OdSEj 5736p g�<�:;D�S b

����� ' ���O!$!$#  ( ! � *:!��+*
��� ��� ��� � " ��
D*�! 
�%��+*
� � ���
/ 0�1(OhMiM/D�.LOhDED7.�0nI�D757g{1QD7g�5�0�I�Vw1QMigLIeD�0(5lITO�<LN Ieg�PL0(5u1QM;g{IeD70f5lIT3hj89�OhMBOh��:;0�I�Vw?y0=Ie0(0=3*<�D7.U0mMBOh5�960�I�DI71fOhM;0dI :i<qD�.�0kg�<�:;>�0f5lIe0AD�3�N�O(S�}�O�<LNq.�0f<L1Q0kD7.�0k36RLI�0(57>�0dN �Lg{1QD7gLO�D7:i36<LI@:;<ED7.�0*H0I)J�}6j 3657p j 5�36p D�.�0965uO(>W:iDlOhD�:;3*<LOhM@:;<{IeDlO�R�:;Mi:;D�S[3�jk:;<�:iD7:BOhM PL0(5�D7g�5�RLOhD�:;36<{I�:;<�D7.U0qp=O�D7D�0(52NW0(<{Ie:;D�S b -/.�0E3657:i96:i< 3hj D7.�0�I�0:;<U:;D7:BOhM@�LgL1QD�gLOhD�:;36<{I~:BIAOh<[:iprPL365�DlOh<�D � g�0�I�D7:i36<=3hj pr3�NW0(5�<n1Q3�I�pr36Mi3696S b�	<5�zOhD�:;3*<rP�573�>�:�NW0dIKgLI@?A:;D7. OGjYO6I�1Q:;<{OhD7:i<�9TI�36Mig�D7:i36<=D73wD7.�:BIKP�5�36R�Mi0(p V@:;<!Oo<�g�DlI�.�0(M;MY} � gLOh<�D7g�p�LgL14D7gLO�D7:;3*<LI/:;<!D7.�0�:i<5�zO�D736<rJL0fM�NrNWgU57:;<U9TD7.�0�:i<5�zO�D7:;3*<LOh5�Sq0fP^3�1l.nOh5�0oI�D75�0(Dl1l.�0�NTRWSE:;<?�zOhD�:;36< Oh<LNg�MiD7:;p OhD70fM;SoRL0�1436pr0214M�O6I�Ie:B1(OhM��Lg{1QD7gLO�D7:i36<LI b �L0(D�4 IHI�v�0(Dl1l.r.�3�?�D7.�:BI/?/365�v�I b� :;<{1Q0=:;<5�zO�D7:i36< N�:;M;gUD70�ITO(?AO(S O�M;Mkp=OhD�D70(52JL0(MBN�IQ}yIe3�3*<�Odj D70f5q:iDlIT36<LI�0(DqD�.�0=g�<�:i>�0(5lI�0m:BIo:;< OP�g�5�0o>*O614g�g�p IeDuOhD70 b � j@?/0�Ie:iprP�M;: j STD73rD�.�0T1fO6Ie0w3hjy0(��PL36<�0(<�D7:BOhM :i<5�zOhD�:;3*< }^D�.�:�IA>*O61QgUg�p I�DlOhD�0o:BINW0�I�1Q57:iRL0�NrRWSED7.�0 	k:;RUR^3*<LI V F�O(?Av�:;<�9rD�0(prPL0(5uOhD7gU570

�-��� � � � 	
� �� � E %  &f),+?A.�0(5�0[?y0 .LO(>�0mg{Ie0�N�D�.�0 � 57:;0dNWp=Oh<U< 0 � gLO�D7:i36< b J/0�1(Ohg{Ie0[3�jwD7.�:BIqD70(p!P^0f5lOhD�g�570|}KD�.�0[:i<5�zOhD�36<0(��PL0(57:i0(<L1Q0�I��{gL1QD7g{OhD7:i36<LIED7.LO�D=Oh5�0 D7.�0 I7Ohp!0 j 3*5r0�O*1C.�?AO(>�0(M;0f<�96D�.
	 # 9 � ����� b ck3h?2}yD7.�0�I�0

�LgL14D7gLO�D7:;3*<LIk1(Oh<=RL0o5�0(M�O�D70�NqD�3qD�.�3�I�02:;<=D7.�0wNW0f<LIe:iDeS!RWS
	 � � � �� #

	 # # %  &��6+
),�



�	<5�zOhD�:;3*<[D7.U0(570Qj 3*570wP�573�NWg{1Q0�I�NW0f<LIe:iDeS!P^0f57D7gU57RLO�D7:;3*<LIH3*<[0(>�0(5�S=I71fOhM;0 b -/.�0EOhp!P�M;:iD7gLNW083hj@D�.�0PL0(57D�g�57R{OhD7:i36<LI/:BIK<�0dOh57MiST0 � gLOhM OhDA0�O*1C.E?AO(>�0(<�g�pER^0f5(}�R�g�D/D�.�0(5�0�?A:;MiM^RL02I�M;:i96.�DANW0(>�:�O�D7:i36<LIyNWg�0�D�3D7.U0�9*5lO*NWgLOhM 1l.LOh<�9*02:;< � O*I/D7.�02:i<5�zOhD�36<n5736MiM�I b � 0w1(O�<[1l.LO�5lO614D70(5�:;X(0�D�.�0��LgL1QD�gLOhD�:;3*<LI~:i<=D70(5�p=I3hj D7.�0(:i5AI�P^0d1QD75�g�p ��� % % + }�570(MBOhD�0�NrD73TD7.U0�PL3*D70(<�D7:BOhM >�:�O

� `� % % + Z
� -� �� % � ( + `

����� 9 � " �
E %  & / +

?A.�0(5�0 % � ) � :i<LNW:B1(OhD�0�I/D7.LO�DAD7.�0 � gLOh<�D7:iD�S � - *�% � ( + ` :�I/D�3TRL0o0(>*OhMigLOhD�0�NrO�DHD�.�02pr36pr0f<WD ?A.U0(<D7.U0rP�.�S�I�:�1(O�MAI71fOhM;0!3hj8D7.�0rPL0(5�D7g�5�RLOhD�:;3*< \ � ) * % :�I�0 � gLO�M/D�3 D7.�0=Fkg�R�R�Mi0r5lO*NW:;gLIT� a�] b cH36D�0D7.{OhDkD7.�02O*1QD7g{OhMt<�365�p=OhMi:;X�O�D7:;3*<q3�j %  & / + :BIA1Q36<�>�0(<�D7:;3*<WV NW0(PL0(<LNW0f<WDf}WO�<LN[I�.�36gUM�N=NW573*P[3*g�DH3�j@O�<WSP�.�S�I�:�1(O�M O�<LIe?y0(5 b-/.�0!IePL0�1QD�57g�p :BIG9*:;>�0(< D�.�0!Ieg�RLI�1Q57:iP�D 7 � 8rRL0�1(O�gLIe0!:;D2NW0dI71Q5�:;RL0�I2I71(O�M�O�5 �{gL1QD7g{OhD7:i36<LI2:;< D�.�0pr0(D�57:B1 b -/.�0dIe0EOh5�0qD�:;0�N=D73=D7.U0T0(<�0(5�96S�V	pr3*pr0(<�D7g�p NW:BIeD75�:;R�gUD7:;3*< } O�<LN D�.�0ENW0(<{Ie:;D�S �LgL14D7gLO�D7:;3*<LIP�5�3�NWgL1Q0�N R�S :;<5�^OhD7:i36<�Oh5�0=O6N�:�OhR{OhD7:B1�� �LgL14D7gLO�D7:;3*<LI�:i< D7.U0=NW0(<LI�:;D�S�3hj8OhMiMAI�P^0d1Q:;0�IwOh5�0=1Q365�570QVM�O�D70�N b -/.�0=�LgL14D7gLO�D7:;3*<LIAOh5�02OhMBIe3 	8Ohg{I7Ie:BOh< }L:;<!D7.�02I�0(<LI�0�D7.LO�DAD7.�08P�.LO6I�0�I/3hj D7.U0 � 36g�5�:;0(5ypr3�NW0�INW0�I�1Q57:iR�:;<U9=�LgL1QD�gLOhD�:;3*<LI@OhD@NW:��z0(570(<�D@I�1(OhMi0�I Oh5�0Ag�<L1Q3*575�0(M�O�D70�N b -/.�0�I�0kO6IePL0�14DlI 3hj :;<5�zO�D7:i36<LO�57STPL0(5eVD7gU57RLO�D7:;3*<LI�� Oo<�0�O�57MiSEI71(O�M;0QV j 570(0GIePL0�1QD�57g�p 3hj O6NW:BOhRLO�D7:B1�N�0(<LIe:iD�S �LgL1QD�gLOhD�:;36<{I/?A:;D7.nO 	8Ohg{I7Ie:BOh<NW:BIeD75�:;R�gUD7:;3*<�� Oh5�0kOhMiML1Q36<{Ie:�I�D70(<�D ?A:iD7.E1Qg�5�570(<�Dt36RLI�0(57>*OhD�:;3*<LIK3�j�D�.�0�H0I)J Oh<LNTM�O�579*0QV�I�1(OhMi0kIeD�57gL1CVD7gU570�}LO�<LNr.LO(>�0�RL0(0f<[1436<WJL5�pr0�NqD�3T<�0(?�PU570�1Q:BIe:i36<rR�S � I s 	�Oh<LN=36D7.U0(5�H0I)J p!0�O6I�g�570(p!0(<�DlI b�	DK:BI <�3*DK3*<�M;STD�.�0k<�0�Oh5�M;S�V	p O6I7I�M;0�I�I�:i<5�zO�D736<!D7.LO�DK:BI 0(�U1Q:;D�0�NTNWg�5�:;<�92:i<5�zOhD�:;3*< }�R�g�DyOh<�So<�0dOh57MiS,Vp=O*I7IeMi0�I7ItPLOh5�D7:�14M;0 b -/.�0H3*D7.�0f5K:iprPL365�DlOh<�D 0(�UOhp!P�M;0y:�I D7.�0k965uO(>W:iD736< },?A.U:�1l.r1Q3*575�0�IePL36<{N�IKD�3oD70f<LIe3*5PL0(57D�g�57R{OhD7:i36<LIA:;<!D7.�02pr0(D�57:B1 % P�5�36PLO�9�OhD�:;<�9!0(��14:;DlO�D7:i36<LI@3hj D7.�0�9*5lO(>�:;DlO�D7:i36<LO�M�JL0(M�N +lb - 0(<LIe3*5 �LgL1CVD7g{OhD7:i36<LIA.LO(>�02OEIePL0�1QD�57g�p
� `� % % + Z �� ��

����� 9 � " �
# %  & �,+-/.�0w0(�W:BIeD�0(<L1Q0k3hj@D�0(<LI�365kP^0f57D7gU57RLO�D7:;3*<LIH:BIAOq1Q5�gL1Q:BOhM P�5�0�NW:�14D7:;3*<r3hj :;<5�zO�D7:i36<[?A.U:�1l.mp OdSE:;<=P�5�:;<WV1Q:iP�M;0=RL0 >�0(57: JzOhRUM;0=D7.�5�36g�9*. 36RLI�0(57>*O�D7:;3*<LIr3hjwD7.U0[PL36MBOh57:iX�OhD�:;3*< 3hjwD7.�0"H0I)J b/s M;D7.U36g�9*. H0I)JPL36MBOh57:iX�OhD�:;3*< .LO*I2OhM;5�0�O6N�S[RL0(0(<�NW0fD70�1QD�0�N�� &()*)�� }LD7.�:BIH:�IH3*<�M;SnD7.�0 �kV	p!3�NW0TPL36M�O�57:iX�OhD�:;36<�:;<{NWgL1Q0�NR�S�N�0(<LIe:iD�S PL0(57D�g�57RLO�D7:i36<LI;�HD7.U0 ��VYpr3�NW0=PL36M�O�57:iX�OhD�:;36<�:;<LN�gL1Q0�N RWS 9*5lO(>�:;DlO�D7:i36<LO�MH? Od>�0dIo:�IT0(�,VPL0�1QD�0�NmD�3mRL0EO�D2OqpEgL1C.=Mi3h?y0(5kM;0(>�0(MY}LOh<LN[5�0(P�5�0�Ie0(<�DlI8OrIe:i96<�: Jz1(Oh<�Dk36RLI�0(57>*OhD�:;3*<LOhMy1l.LOhMiM;0(<�9*0�j 3*5D7.U0�S�0dOh5lI/D�3r1436pr0 b� 365/PUg�57PL3�I�0�IK3�jtg�<LNW0f5lIeDuOh<LN�:;<�9w36RLI�0(57>*OhD�:;3*<LIQ}�:;D@:�I gLI�0Qj g�MLD732PLO�5lOhp!0(D70(5�:;X(0yD7.�0kPL0(57D�g�57R{OhD7:i36<IePL0�14D75lOT:;<=D�0(57p=I 3�j@36RLI�0(57>*O�R�M;0 � gLOh<�D7:iD7:;0dI b ��02D7.�0f570Qj 3*5702?A57:iD70

� `� % % + � %
�	� a�] %  6 �,+Oh<{N

� `� % % + � %
��
 E %  6 &h+?A.�0(5�0 +

�
Oh<LN + � Oh5�0oD�.�0 7lIePL0�14D75lO�M :;<LN�:�1Q0�I 8 b -/.�0(S=O�570o5�0(M�O�D70�NED73ED7.�0wIeMi3�?/V	5�36M;M P{Oh5lO�pr0(D�0(5lI@3hjD7.U0�PL3*D70(<�D7:BOhM R�S

+
� � & � )�. �  � %  6 * +

) /



Oh<{N
+ � ���  .�# %  6 ,� +� :i<L1Q0�D�.�02IePL0�14D75lO�M�:i<LNW:�140�I/O�5702:;<rPU57:;<{1Q:;P�Mi0H3*RLIe0f57>*OhR�Mi0�}W?y021(O�<m.U36PL02D7.�5�36g�9*.[570fM�OhD�:;3*<LI/I�gL1C. O6ID7.U0�Ie02D73E96Mi0�Oh<nI�36pr0�:i<Wj 365�p=OhD�:;3*<=OhRL36gUD�D7.�02:i<5�zOhD�36<nP^3*D70(<�D7:BOhM :iDlIe0fM j b�kg�5A1QgU57570f<WDyvW<�3�?AMi0�NW96083hjtD7.U02OhprPUM;:;D�gLNW0k3hjtD�.�0�PL0(57D�g�57R{OhD7:i36<LIkOhMi570�O*NWSE96:;>�0dI g{I/:;prPL365�DlO�<WD:;<�j 3657p OhD7:i36<nOhRL3*g�D�D7.U0o0(<�0f5796SnI�1(OhMi0�3�j@:;<?�zOhD�:;36< b ck36D70wD7.LO�DHD�.�0oD�0(<LI�365kP^0f57D7gU57RLO�D7:;3*<LI�NW0fP^0f<LN36< � OhMi36<�0 % <U36DE:;DlITN�0(57:i>6O�D7:i>�0�I + } Ie3�36R{Ie0(5�>6O�D7:i36<LIT3hj8D70(<{Ie365Epr3�NW0dI�S�:;0(MBN�IoNW:i570�14DTvW<�3�?AMi0�NW9603hjyD�.�0o0(<U0(579*S[I�1(OhMi0 b � j@MBOh5�960QV I71(O�M;0 H0I)J�Oh<�:BIe3*D7573*P�:;0dIH.LO(>�0wOh<�OhPUP�570�14:�OhRUM;0oD�0(<LI�36521Q3*prPL36<�0f<WD

% PL3|I7Ie:iR�M;0|}/O�M;D7.U36g�9*.�g�<�Mi:;v�0(MiS + } ?/0=1(O�<�:i<LIeDuOh<�D7M;S NW0(5�:;>�0
��� ��� 	 & � (�� Z %7&f�,]�� 	k0�
 +���b�% FH0(5�0�} D�.�0>*OhMig�0q3�j � R^0f:;<�9 1Q36<LI�D75uOh:;<U0�N :BI�D�.LOhD2?A.�:B1C.�?AO*I�570dIePL36<LI�:;R�Mi0 j 3*5T1Q5�0�OhD�:;<�9=D�.�0q3*RLIe0f57>�0�N �LgL1CVD7g{OhD7:i36<LI;� <LOhpr0fM;S�} )*� " V j 36MBN�IHRL0Qj 365�0TD7.�0w0(<LN[3�j/:i<5�zO�D7:;3*< b + -/.�:BIH:�IH5�0(p=O�57v*OhR�MiSr570fpr:;<�:BI71Q0f<WDy3hjD7.U0�965uOh<LNqgU<�: Jz1fOhD7:i36<=I�1(OhMi0�}�?A.�:�1l.E:�IK>�0f57ST0(<L1436g�5uOh96:i<�9 b 
 >�0(<E:;<!D7.�0kpr365�0HMi:;v�0(MiSw1(O6I�0�D7.LO�D/D�.�0PL0(57D�g�57R{OhD7:i36<LIA36R{Ie0(5�>�0�Nr:;<=D7.�0�H0I)J�Oh5�0oI�1(OhMBOh5A:i<m<{OhD7gU570�}�?y0o1fOh<nIeD�:;M;M ?A5�:;D�0
� ]Y_��� ��� 	 & � (�� Z . ]Y_�� &(� ]�� 	k0�
 E %  6 �� +?A.�0(5�0 . :�IkD7.�0�IeM;3�?/VY573*M;M PLO�5lO�pr0(D70f5�NW04JL<�0�N=:;< %7& �6)�+lbws M;D�.�36g�9*. ?/0w0(�WPL0�14D . D73!R^0EI�p=OhMiM	}�D�.�0& * � :i<rD7.U0�0f�WPL36<U0(<WDypr0�O�<LIKD�.LOhDAD�.�0wNW0(PL0(<LNW0f<L1Q0�3*< . :�I � gU:;D708?/0�O�v���g�<�M;0dI7I/D7.U:�I/PLO�5lOhp!0(D70(5@:BI0(��D75uOh365uNW:;<{Oh57:iM;SED7:i<WS�}�:;DA:BI/>�0(57SEM;:iv�0(M;STD�.LOhD � ]Y_��� ��� 	 & � (�� Z &f�,] � V &f�,]�� 	H0 
 b� 0wI�.�36g�MBNr<�36D�0�D7.LO�DAD7.�:BIANW:�I�1QgLI�Ie:;3*<=.LO6I/RL0(0(<=P�.U5lO6I�0�Nr:;<rD�0(57p I 3�j D�.�0wIe:iprP�M;0dIeD pr3�N�0(M�I@3hj:;<?�zOhD�:;36< },j 0�O�D7g�5�:;<�9�OTIe:;<U96M;0G1(Oh<�3*<�:�1fOhM	}UIeMi3h?AMiS,VY573*M;Mi:;<�9wI71fOhM�O�5KJL0fM�N b@s <WgUpqRL0(5@3hjtp!3657081Q3*prP�M;0f�pr3�NW0fM�I .LO(>�0ARL0(0(<EI�g�969*0�IeD�0�N�}UOhM;Mi3�?A:;<�9Hj 3*5yNW0(PLO�57D7gU570�I j 573*p D7.�0A5�0(M�O�D7:i36<LI RL0(D�?/0(0f<TD7.�0kI�M;3�?/V	5�36MiMPLO�5lOhp!0(D70(5uI@Oh<LNr36R{Ie0(5�>6O�R�M;0 � gLOh<�D7:iD7:i0�IG��Ie3*pr0k3hj D7.�0�I�0�:;<{1QM;gLN�0H.�SWRU57:�NE:;<5�zO�D7:i36< � &(),� } &() /�} &(),��� }:;<?�zOhD�:;36<!?A:;D7.E<�3�>�0(M�v�:;<U0(D7:B1/D70(5�p=I � &h�d��� }�D7.�081Qg�5�>*OhD73*<rpr3�NW0fM.� &���& } &h�  } &�� � � },Mi3�?/V�I�1(OhMi0Hpr3�N�0(M�I� &�� � } &���'�� },RU5lOh<U0H:i<5�zOhD�:;3*< � &h��) } &h�6� } &h� /�} &�� � } & / � } & / & } & /  � O�<LNTpr3�NW0(MBI ?A.�0(5�0AP^0f57D7gU57RLO�D7:;3*<LIOh5�:�I�0 j 5�36p$pr3�NWg�MBOhD70dN 1Q3*g�P�Mi:;<�9n1Q3*<LIeDuOh<�DlI � & / � } & / � } & / ' } & / ) } & / � �Yb -/.�:�I2M;:�I�D2:�I�<�0�1Q0dI7I7O�57:iM;S:;<{1Q36prPUM;0(D�0�} Oh<{N 1436<�D7:;<�g�0�N�0(�WPUM;365uOhD�:;36< 3hj8D7.�0r>*O�57:;0fD7:;0dIG3�j�:i<5�zO�D7:;3*<LOh5�S 1Q3|Iepr3*M;369*S ?A:iM;M@RL0nOp=O(�73*5/D�.�0(pr0�3�j D�.�0(3*570(D�:�1(O�M 1Q3|Iepr3*M;369*Sr:;<�D73TD�.�0�j 365�0�Ie0(0dOhR�Mi0Hj g�D7gU570 b

����� � � � �0�+*
� � � ��� � " 
 � �����+*�� ���
H@M;0dOh57MiS�} 3*<�0r3�jkD7.�0r9*570�O�DTI�D7570f<�96D�.LIo3hjk:i<5�zOhD�:;3*< :�I2:;DlIwOhR�:iM;:iDeSnD73 5�0�N�Ie.U: j DwO(?AO(S O�M;M@g�<�?AO�<WD�0�N570fM;:�1fIQ}�I�gL1l. O6IAD73*PL36M;3*96:B1(OhM@N�0Qj 0�1QDuI b FH3�?/0(>�0(5f}W:i<5�zOhD�:;3*<[:�IA<�3*D�NW:BI71Q0f57<�:i<�9�}LO�<LN[:;<nNW3*:;<�9=I�3rO�<WSD75uO61Q0T3�jy5lO6N�:�OhD�:;3*< 365wNWgLI�DeVYM;:;v�02p=O�D7D�0(5H:BI�Ie:ipr:;MBOh5�M;SE570�N�I�.�: j D�0�N[O(? OdSnD73r<U36D7.U:;<�9 b -/.�gLIQ} OhD�D�.�00(<LN 3hjk:i<5�zO�D7:;3*< D7.U0qg�<U:;>�0(5uIe0!1Q36<�DlO�:;<LI�<�3*D7.�:i<�9[R�gUDoD7.U0r:;<5�^OhD7:i36<LO�57S�I�1(OhMBOh5�J{0(M�N�1Q36<{NW0(<LI�OhD70 bFH3�?�D�.�0(< N�3�0�IHD7.{OhD�p=O�D7D�0(5A3hj@?A.U:�1l.[?/0�Oh5�0op=O*NW0wOh57:BIe0 � FH3�?�N�3�0�IHD7.U0o.�3*D�R�:;9ERLO�<�9=P�.LO6I�03hj D7.�02g�<�:i>�0(5lI�021Q3*prpr0(<L1l0 �EFk3h?�:�I/D�.�02g�<�:i>�0(5lI�0 8C�>�L����6���� �

� 365yO2NW0�1(O*NW0A365@I�3o5�0(.�0�O�D7:;<U9�?AO*I D�.�36gU96.�DKD�32R^0kO�5�0(M�O�D7:;>�0fM;S�?y0(M;M V	g�<{NW0(5lI�D73�3�NTP�.�0(<U36pr0(<U36< bFH3�?/0f>�0(5(}�3h>�0f5HD�.�0oMBO6IeD ' V &(� S�0�Oh5uIQ}L:;Dk.LO6IkR^0f0(<[5�0�OhMi:;X(0�NrD�.LOhD�D�.�0TI�D73*57S[p OdS!R^0 � gU:;D70�1Q36p!P�M;: V1(O�D70�N b ��0T?A:;MiM <�36D2.LO(>�0TD�:;pr0wD73=963n:;<�D73=NW0fDlOh:iM�IH.U0(570 b+/ OhD�.�0(5(} ?y0T?A:;M;M Iev�0(Du1C.nD7.�0!IeDuOh<LN�O�5lNP�:B1QD7g�5�02Oh<{Nmpr0(<�D7:i36<ER�57:i0G�LSrD�.�02<�0(? NW0(>�0(Mi36P�p!0(<WDuI b�	<5�zOhD�:;3*< 0(<{N�IH?A.�0(< D�.�0EIeMi3�?/V	5�36M;My1Q3*<LNW:iD7:;3*<LI�O�570T>�:;36MBOhD�0�N Oh<LNz}�:i< pr3�I�DHp!3�NW0(M�I4}�D7.U0oJL0(M�NRL0(96:i<LI�D�3[jYOhMiMKD�3�?AOh5uN�IoD7.U0rpr:;<U:;pTg�p 3hjk:iDlI2P^3*D70(<�D7:BOhM b �	<�:iD7:�O�M;MiS�}tOhM;M@0(<U0(579*S NW0f<LIe:iDeS :BI�:i< D�.�0
)��



:;<?�zOhD�36< }�R�g�DAD7.U:�I :�I@<�3�?�N�O�prPL0�NTRWSTD�?/3wPL3�I7I�:;R�Mi02D70(5�p=I bt� :i5lIeDf}�D7.�0�0f�WPLO�<LIe:i36<r3�j D�.�0kg�<�:;>�0f5lIe0<LO�D7g�5uOhM;MiS�N�Ohp!PLI�D7.�0E0(<�0(5�96S�NW0f<LIe:iDeS b I[3*570E:;prPL3*57DlO�<WD�M;S�}zD7.�0E:;<5�^OhD73*< p=O(SnNW0�1(O(S :i<WD�3m3*D7.�0f5PLO�57D7:B1QM;0dIQ}zIegL1l. O*IG5uO6NW:BOhD�:;36< 3*5�p=O*I7Ie:i>�02PLOh5�D7:�14M;0�I4}�R^3*D7. j 0(57p!:;36<U:�1�O�<LN RL3|Ie36<U:�1 � & / /�} & / ���	b - 3DlO�v�0TO*1(1Q36gU<WD�3�jyD7.�:BIH36<�0T:i<WD�573�NWg{1Q0�IkO PU.�0(<�3*pr0(<�3*M;369*:�1(O�MtNW0�1(O(S=D70f57p � � :;<�D73ED7.U0EI71(O�M�Oh5kJL0(M�N0 � gLOhD�:;3*< b � j@?/0�j 3�1Qg{IH36<=j 0(57pr:i36<LI/3*<�M;S|}�D7.�0(< Oq573*g�96.n0(��P�570�I�Ie:i36<mj 3*5H.U3h?�D�.�020(<�0(5�96SnNW0(<LI�:;D�S0(>�3*M;>�0�I@:�I
����
� % � � � � � + ��� � �=# %  6 ',+-/.�0 :i<5�zOhD�36< g�<{NW0(579*3�0�I=N�Ohp!P^0dN 3�I�1Q:;MiM�O�D7:;3*<LIEOh<LN NW0d1(O(S�IT:;<�D73�5lO*NW:�O�D7:;3*< ?A.U:�1l. 0 � g�:iM;:iR�5lO�D70�I5lO�P�:�N�M;S=O�DkO D�0(prPL0(5lO�D7g�5�0�v�<�3�?A<[O*I~D�.�0 8C�>�L����6 6��;�=<L�;8>��6$7?8C� ��� � b�	< D�.�0=1(O*Ie0=3hj8RL3�I�36<LIq.U3h?y0(>�0(5f} D7.U:�Io:;9*<�365�0�IoD7.U0qjYO61QDTD�.LOhDTD�.�0=:;<5�^OhD73*< 3�I714:;M;MBOhD�:;36<{Iop=O(S96:i>�0o5�:�Ie0wD73rP{Oh5lO�pr0(D�57:�1�5�0�Ie3*<LOh<L140 b -/.�:BIH:�IkIe:i96<�: JL0�N[R�SnOh< 0(��D75�0(pr0(MiST5lOhPU:�N NW0�1fOdS|}�SW:i0(M�NW:i<�9!ONW:BIeD75�:;R�gUD7:;3*<q3�jtP�573�N�gL1QDlI@D7.LO�D/:BI jYOh5 j 5�36p 0 � gU:;M;:iR�57:ig�pn}6O�<LNq36<UM;STpEgL1C.TMBOhD�0(5yIe0(D�D7M;0dIKN�3h?A<!D73TO�<0 � g�:;Mi:;R�5�:;g�p NW:BIeD75�:;R�gUD7:;3*< O�D�0(<�0(5�96S ��� � b � gL1l. Oq5uOhP�:BN[NW0�1fOdSnNWgU0oD73!PLOh5uOhpr0(D�57:B1G5�0�Ie3*<LOh<{1Q0o:BIv�<�3�?A<[O*I <�8l�>�L����698�� 9 � &��6� } &���&��	b�k<�02:;<�D70(5�0�IeD�:;<�9T3*g�Dl1Q3*pr0�3�j@P�570f.�0�OhD�:;<�9T:BI/D7.LO�DH3*<�0T1fOh<=P�573�N�gL1Q0oP{Oh57D�:�1QMi0�IK?A:iD7.n0(<�0(5�96SqjYO�5OhRL3�>�0/D�.�0Ag�MiD7:;p OhD70 570(.�0dOhDtD70(prPL0(5uOhD�g�570 b -/.�gLIQ}*36<�0ApEgLIeD RL0(? Oh5�0/3hjzP�5�3�NWgL1Q:i<�9236R��70�14DlIQ}*Ieg{1C.�O6ID73*PL36M;3*96:B1(OhMt570(Mi:�1(I4}�D7.LO�DH:i<5�zOhD�:;3*<m.{O6Nr57:BN g{I~3�j b FH3�?/0(>�0(5f}�P�570(.U0�OhD�:;<�9E1(O�<=P�573�>�:�NW02I�36pr08gLIe0Qj gUM0G�z0�1QDuIQ}yIegL1l.�O6Iq:i<WD�0(570dIeD7:i<�9[<U0(? ?AO(SUIoD73�960(<U0(5lO�D70nN�Oh5�v p=OhD�D70(5�1(Oh<LN�:�N�O�D70�IEOh<LN D73*P^3*M;3*96:�1fOhM570fM;:�1fI/Oh<{NmD73T9*0(<�0(5uOhD�0�D�.�02RLOh5�S�36< O6IeS�prpr0fD757S � & �  } &�� � } &�� � } &��6' } & �6) } & �,� �	b

������� ��� � �	����� ����� ����� ����� ��� �+*
��� �
� j@:;<?�zOhD�:;36< RL0(9*:;<LI4}�?/0w.LO(>�0TI�0(0(<[D�.LOhD8:;D8O61l.�:;0(>�0dI/570(p=O�57v*OhRUM;02570�I�g�M;DuI b � D81(O�< R^0EI�.�3�?A< � gU:;D70960f<�0(5lO�M;MiSqD�.LOhDAD�.�02IeDuOh5�DA3hj :;<5�zO�D7:i36<=:;<=OoPU570(>�:;3*gLIeMiSq<�3*<WVY:;<5�zO�D7:i<�9q5�0(96:i36<r5�0 � g�:;5�0�IKP�5�0QVY0(�W:BIeD�:;<�9.�3*pr369*0(<�0(:iDeS 3�>�0(5�O[.�365�:;X(3*< >�36M;gUpr0 � & � / �	b �	DTI�0(0(p=I2g�<�Mi:;v�0(MiS[D7.{OhDE1QMBO6I7I�:�1(O�M	}@1(O�gLI7O�MAP�.�S�I�:�1(I1Q3*g�M�N=1(O�gLIe02D7.U:�I/O�<LNm?y0�p=O(SE:;<�D70(5�P�570(D@D�.�:�IAO*IHO�<m:i<LNW:B1(OhD�:;36<!D7.LO�D � gLO�<WD�g�p P�.�SUIe:�1fIKp=O(SEP�M�O(SOT5736Mi0�:;<=D�.�02P�573�1Q0dI7IA3hj@:i<5�zOhD�:;3*< bs M;D�.�36gU96.=:;D 1(Oh<=RL0wIe.�3�?A< � & ��� }  �6� }  �W& }  �  }  � � � D7.LO�DA:;<5�^OhD7:i36<n1(O�<�<�36DARL02PLO*IeDA0(D�0(57<LO�M	}36<U0[1436<LI�0 � gU0(<L1Q0r3�j � gLOh<�D7g�p$pr0�1l.LO�<�:�1(I�:BIoD7.LO�DT:;<5�zO�D7:i36< p=O(S RL0rj g�D�g�570=0(D�0(57<LO�M �  � � }  �*' } �*) }  �,� }  � / �Yb - 3=I�0(0oD�.�:�I4}�1Q3*<LIe:BNW0(5k:;<5�^OhD7:i36<�NW5�:;>�0(<=R�SnOrI71(O�M�O�5HJL0(MBNm573*M;Mi:;<�9ENW3�?A<�OrI�:;prPUM;0PL36D�0(<WD�:�O�MtO6IA:;<rJL96gU570 %	'�b;&(��+lb�	p=Oh9*:;<�0nD7.LO�D(}�:;<�O 9*:;>�0(<�I�PLO61Q04V	Mi:;v�0[P{OhDl1l. }k:;<5�zO�D7:i36<�:�Iq3�1(14g�575�:;<�9 ?A:;D�. D7.�0 I71fOhM�O�5rJL0(M�NOhDEO[PL3*D70(<�D7:BOhM/0f<�0(579*S � ] b s M;D7.U36g�9*. D�.�0=1QMBO6I�Ie:�1fOhM/p!36D7:i36<�3hj8D7.�0 I71(O�M�Oh52JL0(MBN :�I2D73�?AO�5lN�IoD�.�0pr:i<�:;pTg�p 3�jwD7.�0nP^3*D70(<�D7:BOhMY}/D7.�0f570[:BIqO�<�36<�Xf0(573�P�573*RLOhRU:;M;:iD�S D7.LO�D � gLOh<�D7g�p �Lg{1QD7gLO�D7:i36<LIq?A:iM;M1(O�gLIe0TD�.�0o:i<5�zOhD�36<�D732�7gUprP=g�P D73=OE.�:;9*.�0(5�>*OhMig�0o3�jyD7.�0TPL36D�0(<�D7:�O�M � ` �!� ] 3�>�0(58OrI�g54=14:;0(<�D7MiSM�O�579*0qPLO�57Dw3hjAD�.�0r:i<5�zOhD�:;<�9=PLO�Dl1l. b �	<�D7.�0E<�0(? 570(9*:;3*< } D�.�0 � 5�:;0�NWp Oh<�< 0 � gLO�D7:;3*< D�0(M;MBIHgLI2D7.LO�DD7.U0�Mi3�1(OhMtFkg�R�R�Mi0�P{Oh5lO�pr0(D�0(5/:BI/<�3�? MBOh579*0(5AD7.{Oh<[:i<=D7.�02:;<?�zOhD�:;<�9TRLO*1Cv�965�36g�<{N

� ` �
����
� `�
� `� �

����
� ]�
� `� � � ] E %  6 ),+

Oh<{N 570 � g�:i57:;<U9rD7.�0E570f96:;3*< D73nRL0rI�g54=14:;0(<�D7MiSmMBOh5�960rpr0dOh<LIHD�.LOhDw:;DuIGMi:;<�0dOh52I�:;X(0E:�I2OhDwM;0�O*IeD � aU]`
}?A.�:B1C. p=O(S�R^0 1Q36<{Ie:�N�0(5lO�R�M;S I�p=OhMiM;0(5wD7.LO�<�D�.�0nIe:;Xf0m3�j2D7.U0mR{O61lvW9*5736gU<LN :i<5�zOhD�:;3*<LOh5�S .U3657:iX(36< b

���



φ

������
���
������
���

��
��
��
��
��
�

��
��
��
��
��
�

��
��
��
��
��
��
��
��
�

��
��
��
��
��
��
��
��
�

V1

V2

V(   )φ

������
���
������
���

� :i96g�5�0 'Wb;&*& F
-/.�gLIQ}�:;<5�zO�D7:i36<E3�1(1Qg�5uIK:;<!36g�5y<�0(?�5�0(96:i36<r?A:iD7.!O�MBOh579*0(5AFkg�R�R�Mi0APLOh5uOhpr0(D�0(5yOh<LNz}WRL0�1(O�gLIe0k3hjtD�.�00(��PL36<�0(<�D7:BOhM <{OhD7gU570T3hj :;<5�^OhD7:i36< }zD7.�0T<�0f? PLO�Dl1l. >�0(57S � g�:�1lvWMiS=1Q3*<WDuOh:;<{I�OrpqgL1l.=M�O�57960f5�>�36Mig�pr03hjKIePLO*1Q02D7.LO�<[D7.U0�3*M�Nr36<U0 b-/.�0(5�0rO�570�}t3hjk1436g�5uIe0�}tPLOh5�DlI�3�jkI�PLO61Q0E:;<�?A.�:B1C.�D7.�0!1QMBO6I7I�:�1(O�M pr3*D7:;3*< 3hjkD�.�0q:i<5�zO�D736< D73=:;DuIpr:i<�:;pTg�p 1Q3*prP�M;0fD70�I4}LOh<LN D7.�3|Ie0T5�0(96:i36<LI�N�5736P�36gUD�3hj D7.�0w:;<5�zO�D7:i36<LO�57S 0(��PLOh<{Ie:;3*<�Oh<LN�Oh5�0oj 570(0D73=RL0�1Q3*pr0o5�0(96:i36<LI2I�gL1C.�3hj 36g�523�?A< b FH3�?/0f>�0(5(}L:;D2:�Ik:;<�D70(5�0�IeD�:;<�9rD�3=<�36D�0qD�.LOhDf} O*I�Mi36<�9nO6I�D�.�0P�5�36RLO�R�:;Mi:;D�Smj 3*5o:;<?�zOhD�:;36<�D73nRL0(96:i< O�DTOhMiM :�I�<�3*DoP�5�0�1Q:BIe0(MiS[X(0(5�3�}tOh<�S 570f96:;3*< Mi:;v�0T3*g�5lI�36R{Ie0(5�>�0�NOhD�OrM�OhD�0(52D7:ipr0T1Q3*pr0�I~j 5�36p$O=P�570(>�:;3*gLIeMiS[:i<5�zOhD�:;<�9=5�0(96:i36< ?A:iD7.�P�573*RLOhR�:iM;:iDeSn0�I7I�0(<�D7:�O�M;MiSmgU<�:;D�S bcH0(>�0f57D7.U0(M;0�I�IQ}�:i<[D7.U:�IHP�:B1QD7gU570�}Lpr3�I�DH5�0(96:i36<LIk3hjyD7.�0TgU<�:;>�0(5uIe02:;<?�zOhD�0oj 36570f>�0(5�O�<LN[D7.U0(570Qj 3*570wD7.�:BIP�5�3�1Q0�I7IA:�I/v�<�3�?A<nO6I �+6��;8Q����5 8���� ��6 8���� b� jL1Q3*575�0�1QD(}(0fD70(5�<LOhM*:;<5�zO�D7:i36<2P�573�>�:�NW0dI^gLI ?A:;D�.oO�<20(<WD�:;5�0(M;SA<�0f? 9*M;36R{OhM�>�:;0(?�3hjUD7.�0@g�<U:;>�0(5uIe0 Oh<LN0(5uO6Ie0dI/p=Oh<�Sq3�j 3*g�5A?/3*575�:;0�IAO�R^3*g�DkD7.�02:;<U:;D7:BOhMz1Q3*<LNW:;D�:;3*<mPU5736RUM;0(p=I@3hj :;<5�^OhD7:i36< b Fk3h?y0(>�0(5f}WI�36pr01(O�g�D7:i36< :�Io:i< 365uNW0(5T?A.�0(<�1Q3*<LIe:BNW0(5�:;<�9 D�.�:�I2pr3�NW0(M b 
 D�0(57<LO�MA:;<5�^OhD7:i36< 570fM;:;0dIG3*<�D�.�0 � gLOh<�D7g�pRLO*1Cv�570�O*1QD7:i36< 3�j�9*0(36p!0(D75�S D�3 p=OhD�D70(5*�LgL1QD�gLOhD�:;36<{Io3h>�0f5TOh<�0(��D70(<LN�0�N IeP{OhD7:BOhMA5�0(96:i36< b -/.�:�Io:BIIe3*pr0(D�.�:;<�92?y0�NW3w<�36DAv�<�3�?�.U3h?�D73wD75�0�OhD j g�MiM;SEOhDyD7.�08P�570�I�0(<�DKD�:;pr0 b 	 0(5�.LOhPLIyIeD�57:;<U9oD7.U0(365�Sr1(O�<.�0(MiP=gLI/?A:;D�.mD�.�:�I b
	�

� � ��������������� ��� 
��
��0H?y36g�MBNq0�O61l.EM;:;v�0AD�.�0�D�.LOh<�vED7.U0�- s � � 3*579|Oh<�:iX(0(5lI % FH3�? Oh5lN!F�OhRL0(5f} ( b - b I Oh.{Oh<�DlOhPUPLOW}��6gLOh<I OhMBN�O6140(<LOW}LO�<LN s <�<ncH0(MBIe3*< + j 3*5H:i<W>�:;D�:;<�92gLIAD73TMi0�1QD7gU5702O�<LNqj 36581Q570�O�D7:i<�9TI�gL1C.nOT>W:i963*5736g{IAOh<LNIeD�:;pEg�M�O�D7:i<�9q0f<W>�:;5�36<�pr0f<WD/j 3*5oI�D7gLN�0(<WDuI2Oh<LN M;0�14D7g�5�0(5lI�O�M;:iv�0 b ��0E?/36gUM�N�OhM�I�3=M;:;v�0wD73=D7.{Oh<�v D�.�0(2O(>WMi: �	<LIeD�:;D�g�D70qj 3*5r-/.U0(365�0(D7:B1(OhM 	 .�SUIe:�1fIGj 365E.�3|IeP�:iDlOhMi:;D�S�?A.�:;Mi0rD7.�0dIe0=P�573�140(0�NW:i<�9�IT?/0(5�0rRL0(:;<U91Q3*prP�M;0fD70�N b-/.�0k?/365�vo3�j � I H�:�I Ieg�P�PL3*57D70dN :i<TPLOh5�DKR�S 
 b � b,2 0(P�D b 3hj 
 <�0(579*ST1Q3*<WD�5lO*1QD 2 
 V � 	 �  V �*� 
 / V� �*'6)*� } c�O�D7:i36<LO�M � 1Q:;0f<L1Q0 � 36gU<LN�OhD�:;3*<�	k5lO�<WD 	@F�� �W& V & � �| 6 % H j H0	 + Oh<{NmD7.U0 2 Od>�:�N=O�<LN �LgL14:;M;0
	 O*1Cv*Oh5uN � 36g�<LNUOhD7:i36< b -/.�0T?/3*57v[3�j I -�:�I8Ieg�P�PL3*57D70dN :i< PLOh5�D�RWSnD7.�0Ec8OhD7:i36<LO�M � 1Q:i0(<L1Q0 � 36gU<WVN�O�D7:;3*< % c � �K+ g�<{NW0(52965uOh<�D�	@F��HV �6�,� � &  6 b I O�57v�- 573�N�NW0f< :�I2O H@36D�D7570fM;M � 1l.�3*M�Oh523�j / 0�I�0�Oh5u1C.

��&



H@365�PL365lO�D7:i36< b
� ��� ���
��� 
 ���
� & � 
 b � b (�36MiRnOh<LN I b � b -�g�5�<�0(5f}�� �L��� �38�� �
	 ����
h�;87��� % 	t0(5lI�0(gLIQ} & ��� � +lb�  �wsob �L:i<LNW0�}�� �38����
���;� � � �(���
�C� �������C��� ��������� �38 ���@�h���T��� � 9�� % -tO(SWMi365kOh<{N � 5lO�<L1Q:�I4} & ���6��+lb�
� �

	 b � b 
 b 	 0(0fR�M;0�I4}�� 8���� ��� <��i�7�E� � � � �(���
� �����@�h���T��� � 9�� % 	 5�:;<L140(D73*< } & ��� � +lb� � � � b swb 	 0�O*1Q3�1lv�} �@�h���T��� � 9��
� ��� � � �d���
�C� % HyO�pqR�5�:�NW9*0�} &��,� / +ub� ' � J b � b�/ S�NW0f< } � �!�C�"� 8�� �375���������#�Y�#�@�h���T��� � 9�� %	s N�NW:�I�36<WV$��0�IeMi0(S�}  �6�  +lb� ) � � b 2 3�N�0(M�I�36< }%$ � �W�;84�&�@�h���T��� � 9�� %	s 1fO6NW0(p!:�1 	 5�0�I7I4}  �*� � +ub� ���wsob /�b �L:�N�N�M;0AO�<LN 2ob �LS�D7. } �@�h���T��� ��9'�
� ���"�4��� ���(����� �����*)&�38D9W� �,+�� ���;�-+��$8;75���$7?8C� % HyOhpER�5�:�NW9*0�}
 �*�6��+lb� / � � b I b HyO�57573*M;MY} �L:;>�:;<�9 / 0(> b�/ 0(M b , } &q%  �*�W&h+ � Oh5/.�:;>�F O*IeD�573hVYP�. 0 �6�*� � ����' �	b� � � I b - 573�N�NW0f< } / 0f> b I[3�N b 	 .�S�I b 1 1 } & � ) � %�&����,�,+ � Oh5/.�:;>�F .�0fPWV	PU. 0 � / � ��� � � �	b� &f� �wsob / :;3*D7D73�O�<LN I b -�5�3�N�NW0(< } s <�< b�/ 0(> b cHg{1QM b 	 Oh5�D b � 1Q: b ,�/ } � '�%7& ���,�,+ � Oh52.8:;>�F .�0(P�VP�. 0 ���*�W& � )  �Yb� &*& � � b I b HyO�57573*M;MY} 7l- s � �KMi0�1QD�g�570�I;F H@3|Iepr3*M;369*Sqj 365kI�D75�:;<�9ED7.�0f3657:BIeDuIQ}98TO�52.�:i>�F .�0(PWVYD7.30 �6��&6&*&6&(��b� &  �wsobzs M;RU570�1l.WDf} � b�sobL� 5�:;0(p=O�<nOh<LN I b - 573�N�N�0(< }L:;<&� 8�� ���t� �4�
�L� �5� +�6�7 �98 6�7 �;: + 75���q�;8
+��$7 ���w���<�
�L� 8 7��$758l�A� � � �38����
���;� � � �d���
�l�>=�+z����� ���h�l��?�@�@�A2B 0�N b c b 	k5uOdj�}60 H@3*<Wj �DC.1"C �#��C }	 � �,�[%  �6�W&�+ � O�52.�:i>�F .�0(PWVYP�. 0 �W&*&6&(� / � �	b� & � � 2ob � b�s v�0(57:iR } � b I b HyOh5�5736MiM	} I b (2Ohpr:i36<�v�3�?kIev�: Oh<LN � b / :;D7X|} :i< � 87��� � � �E� �L�
�F� +'6�7 �;8 6�7 �;: +�7?���q�;8!+G� 7 ��� ���H� �L� 8 7�� 7?8C�n� � � �38I���
���;� � � �(���
�C�J=�+z����� ���h�l�K?�@�@�A2B0�N b c b 	k5lO(j�}^0 H@3*<Wj �DC 1LC �#��C }@	 � �6�W&!%  �*�W&�+ � O�52.�:i>�F .�0(PWVYP�. 0 �  ��&6&�� / �Yb� & � � � b I b HyOh575�36MiM	} +3<��3�Q�����
�q� ����� 6 ���3�q���$8 ��M � �N�C�"�$87� �375���(�����>�Y� 6 �4�^��8>����O�����������
��P� � %	s N�NW:�I�36<WV��0�IeMi0(S�}  �6� � +lb� &f' � � b I b HyOh5�573*M;M	} 7�� .WS!:�IAD7.�0 
H<�:i>�0(5lI�0 s 1(1Q0(Mi0(5lO�D7:;<U9=� 8W}�Oh5/.�:;>�F O*IeD�573hVYP�. 0 � � &(� ���� b� &f) � � b I b � D�0(?AO�57D(} �@�h���T��� � 9�� }�	 Oh5�D*�>��� I OhD�.�0(p=O�D7:�1fI/M;0�1QD�g�570�1Q36gU5lIe0|} HyOhpER�57:BNW960 
H<U:;>�0(5uIe:;D�S�}
%7& ����&h+lb� &����4Q ���SR 8�� 9��L�UT �V�@�h���T��� ��9 � � 7W�Y�38��
��� }

� C C � F *,* , , , # ) . C � � # ��X � ) # " � � * , � < � � C * X � . � � / &6# � C �� & / � 
 b FHg�R�RUM;0�}�	 5�3�1 b c�OhD�M b�s 1(O6N b � 1Q: b } 1�� } &() /dV &h� � %�&��  �,+ub
�  



� & � �wsob 	 b / :;0�I�IQ}3� b F b 	 570�I�I@Oh<LN /�b 	 b (�:i5lIe.U<�0(5(} s IeD�5736PU.WSUI b � b , 1 � }5/ / %�&����*),+ � Oh5/.�:;>�F O*IeD�573hVP�. 0 �6)*� � & ��� �Yb�  � � � bts .LOh5�36<�S�} � b � b 	kg�RLI�0(5(} � b I b I OhMBN�O61Q0f<LOW}tF b �k3*96g�5�:AOh<{N�� b �kX�} 	 .WSUI b / 0(PUD b ��� � }& / � %  �6�*�,+ � Oh5/.�:;>�F .U0(PWVYD7. 0 ���6�*'W&*&6& �Yb�  & � � b /2b I[36gUM�N ��� ��� � } s IeD�5736PU.WSUI b �63*g�57< b � � / } )�� / %  �6�*�,+ � O6I�D7573�V	PU. 0 �,�6���  )�� �	b�  * � � b � bL� 5�0(0�NWp=O�< }57 2 0fD70(5�pr:;<LO�D7:i36<r3�j H@3�I�pr36Mi3696:B1(OhM 	 Oh5uOhpr0fD70(5uI 8W}UO6I�D7573�V	PU. 0 �,�6�6'  * 6 b�  ,� � /2b 	 b HyOh5�M;RL0(579 ��� ��� � } s IeD�573*P�.WSUI b �63*g�57< b , ��� } �6 %7& ���*),+lb�  �� �wsob 2 0fv�0(M	} 2ob J/g�5uIeD�0(:;<=O�<LN � b 2ob � .�:;D�0�} 7 I[0�O6I�g�57:i<�9=�Hp!0(9�O�}98oO*IeD�573hVYP�. 0 �6)�&6&�&(� / b�  ' � c bLsob JAOh.L1fOhM;M Oh<LN . bL� Oh< }@	 g�RUM b c8OhD bLs 1(O6N b � 1Q: b / � } ',�6'6)=%7& ��� / + � O6IeD�573�V	P�.30 � / � � � /  �Yb�  ) � c bUsob JAO�.L1(OhMiM	} � b I b �LgUR�:;<nOh<{N 
 b 2 3*57p=O�< } s IeD�573*P�.WSUI b �636g�5�< b ,�, 1 } ��/ &E%7& ���6'�+ � O6I�D7573�VP�. 0 �6'*�6)6� � &��Yb�  ��� � b � p=Oh:iM	} /2b � b 
 M;Mi:�IQ} I b � b � :;Dl1l.�0(D�DwOh<LN swb H b 
@NW960�} I[3*< b cH36D b�/ 3�S bts IeD�5736< b � 3�1 b � 1 � }
 �*�=%7& ���*',+ � O6I�D75�3hVYP�. 0 � � �  � � � �	b�  / �wsob 2ob �L0(?A:�I4}O
 b 
 MiM;:i<�9�I�36< } � b � b I[3*575�:�IQ} Oh<LN /�b 	 b HyO�57M;RL0(5�9�} 72.HVY5lO(S"I O6I�I

@IeD�:;p=O�D70�I2O�D
� Z ��# � j 365kD7.U0 Hyc2��H H@M;g{IeD70f5 � OhprPUM;0�} 8 � O6I�D7573�V	PU. 0 �,�6�W&f��)  �Yb�  � � � b 2ob I b � .�:;D�0�} � b �/b c�O(>*Oh575�3�} sob 
 b 
 >W5uOh5uN[Oh<{N H b � bL� 570(<Uv�}Uc�OhD�g�570 � � � } �| �=%7& ��� � +lb�

� � � I b � g�v�g�96:iDlO�} H b � b FH3*9�Oh< Oh<LN"	 b � b 	 0(0(RUM;0�I4} s IeD�573*P�.WSUI b �636g�5�< b ��C#� } 'W& / %7& ��� / + � O6I�D7573�VP�. 0 �,�|&  �  ���Yb�
� & � � b I[36.U5(} J b I OhD�.�:;0dIe0(<�O�<LN 	 b 
 >�5lO�5lN�} s IeD�5736PU.WSUI b �636g�5�< b � 1 1 } )  � %7& ������+ � O6I�D7573�VP�. 0 ���*�W&  / &��Yb�
�* � � b 
 b HyOh5�M�IeD�573*p � � ��� � } 7 � p Oh96:i<�9TD7.U0 � g�<WS�O�0(>�V��L0(M�4 NW3�>�:�17. 
 ��0d1QD(} 8TO6IeD�573�V	P�.30 ���*�6'  '6'Wb�
�,� �

c bLsob JAOh.L1fOhM;M Oh<LN . bL� Oh< } s IeD75�36P�.�SUI b �63*g�57< b ��C�, } &T%7&��,� / + � O*IeD75�3hVYP�. 0 � / � �6 �����	b�
��� � c bEsob JAO�.L1(O�M;M	} . bT� O�< }[O�<LN /2b H@0(< } s IeD�5736PU.WSUI b �636gU57< b ,�� � } � ' � %�&��,� / + � O6I�D7573�VP�. 0 �,�d�6)6��& / �Yb�
� ' � /2b 	 b HyOh5�M;RL0(579U} � b � b I[3*575�:�IQ}LF b ( b H b �L0(0�}LOh<{NG
 b 
 M;M;:i<�9�I�36< } s IeD�573*P�.WSUI b �63*g�57< b , 1 / } � &��%7& �����6+lb�
� ) � � b H b 
yOhgL14M�Oh:i5/0(DkO�M b }�O6I�D75�3hVYP�. 0 � � &*& � / &�b�
� ���wsob 2 0fv�0(M	}57GH@3|Iepr3*M;3*96:�1fOhM �	prP�Mi:�1(O�D7:;3*<LI 3hj)�zO�579*0QV � 1(OhMi0 � M;3�?kIQ} 8TO6IeD�573�V	P�.30 �,�d�6'�� ��� b�
�
/ � � b 
@0(5uNW0 ���0��� � }�I[36< b cH36D b / 3�S bUs IeD�5736< b � 3�1 b �#� � } ���6 %  �*�  + � O�52.�:i>�F O6I�D7573�V	PU. 0 ��&6&  &()�& �	b

� �



�
� � �

� b swb 	 0�O*1Q3�1lv O�<LN � b � b 2 3�N�N�I4} I[36< b cH36D b�/ 3�S b s I�D75�36< b � 3�1 b � � 1 } &(�  � %7& ��� � + � O6I�D7573�VP�. 0 � � &6&(�*',� �Yb� � � � 2ob � b 
 :BIe0(<{IeD70f:;<=O�<LN � b FHg } s IeD�5736PU.WSUI b �636g�5�< b � 1�1 } 'r%7& ������+ � O*IeD�573hVYP�. 0 �,�|&(�  '  �Yb� � & �wsob /�b �L:�N�NWMi0wOh<LN 2ob F b �LSWD�. }@	 .WSUI b-/ 0(P�D b � �.1 } &q%�&���� � + � O*IeD75�3hVYP�. 0 � � � � ��& � �	b� �| �wsob /2b �L:BN�NWMi0�} 2ob F b �LS�D7. }�	 b - b 
�:�O�<LO2Oh<LN I b � .�:iD70�} I[36< b cH3*D b / 3�S b�s I�D75�36< b � 3�1 b � ��� }
 / &r%7& ���*),+ � O6I�D75�3hVYP�. 0 �*'W&  &��  �	b� � � � � b 2 3�N�0(M�I�36< } 
 b � b 	8OhD�0�IkOh<LN I b � b -�g�5�<�0(5f} � 1Q:;0f<L1Q0 � 1 , } )��=%7& ���*),+ � O6IeD�573�V	P�.30 �6)*� � � / & �Yb� � � � � b /2b 	 57:ip=O61lv�}'7 2 O�57v=p=OhD�D70(5 Oh<LNnIeD�57gL1QD�g�570�j 3*57p=O�D7:;3*< }98wO6I�D7573�V	PU. 0 �����,�  / '�b� � ' � 2ob c b � 1l.�5uOhprp Oh<LN I b � b -�gU57<�0(5f} / 0f> b I[3�N b 	 .WSUI b 1 C } � � � %�&���� / + � O6I�D7573�V	PU. 0 �����6)*�6),���	b� � ) � � b J/g�5�M;0�I ��� ��� � }@	 .�S�I b�/ 0(> b �L0(D7D b ��� } � &h�d)[%7& ������+ � O*IeD�573hVYP�. 0 ���*�W&6&f',� �Yb� � ��� � b J/g�5�M;0�I4} ( b I b ck36M;Mi0(D7D Oh<LN I b � b - g�5�<�0(5(}LO�52.�:i>�F O6I�D7573�V	PU. 0 �,�6� �,� �*�Wb� � / � � b ��0(:;<�RL0(579U} / 0(> b I[3�N b 	 .WSUI b �.1 } &E%7& � / ��+lb� � � � 
 b � Oh.�<�:�Oh<LN sobksob � DlOh5�36R�:i<LIev�S�}*�	<�D b � b I[3�N b 	 .�S�I b 2 / } � � � %  �6�*�,+ � Oh5/.�:;>�F O*IeD�573hVP�. 0 ���*� ��� � / �Yb� '*� � 	 b � b 
 b 	 0(0(RUM;0�I O�<LN J b�/ OhD�5lOW} / 0(> b I[3�N b 	 .�S�I b�1 � } '6',�o%  �6� � + � O�52.�:i>�F O6I�D7573�V	PU. 0 �  �,� � � ���	b� '�& � - b 	 O*NWp=Oh<{OhR�.LO�< }�	 .�SUI b�/ 0(P�D b � � C }  ,� '=%  �*� � + � O�52.�:i>�F .�0(PWVYD7. 0 �  &  6 �6� �	b� '  � 2ob J/5uOh<L1l.nOh<LN 	 b sob -tOhp!p=Oh<�< } s <�< b-/ 0(> bUs IeD�573*< bLs IeD�573*P�.WSUI b ��C } � ',�m%�&��,�  +ub� ' � � 	 b sob - O�prp=Oh<U< }�:;< �������	��
���
������	���������	�����������! "
#�����%$&�'���	�	����
�� } 0�N b �/b92ob I O61l.�0(D7D�3�} �/b	 O*1Q:;<�:Y} I b -tOh5�0(<�96.U:	}�P b �* �=% 	k0(<�0(>*O?F 
 � �o} & �,� �,+lb� ' � �wsob 	k3�36R{Oh52O�<LN � b 	 0(5�M;pEg�D7D�0(5(} s IeD75�36P�.�SUI b �636gU57< b , ��C } & � %7&��,�6'�+lb � O6IeD�573�V	P�.30 �6'*�6'*�  6 �Yb� '*' � � b 
 b ��3�3�I�M;0(SnO�<LN=- b sob ��0�O(>�0(5(} s I�D75�36P�.�S�I b �636g�5�< b ,�� � } � ��&r%�&��,� � +ub� '*) � � b F�O*1C.�:BIeg } I b (2OhD�3 Oh<{N ( b cH3*pr36D�3�} s IeD�5736PU.WSUI b �63*g�57< b � � � } � / � %7& ���,�,+ � O6I�D7573�VP�. 0 ���*�  �� � � �Yb� '���� 	 b F 	3 �L:B1C. } � b H b � .�0(0(Mi0(5TO�<LN �/b ( b -/.U:;0(Mi0(p=Oh<U< } s IeD�5736PU.WSUI b � b ,�/ � } )�&h� %7& ��� / + � O6I�D7573�VP�. 0 �,�d���  ,��� �Yb� ' / � I b I b 	 .�:;MiM;:;P{IQ} s IeD75�36P�.�SUI b � b �L0fD7D b ,.1 � } � &(�*'[%7& ��� � +lb� ',� �wsob 	 b�/ :;0�I�IQ} � b F b 	 5�0�I7ITO�<LN /2b 	 b (�:;5uIe.�<�0f5(} s IeD75�36P�.�SUI b �63*g�57< b , 1 � } / / %7& ���6)�+ � O6I�D7573�VP�. 0 �6)*� � & ��� �Yb

� �



� )*� � I b F�O�pqg�S � � ��� � } s I�D75�36< b �63*g�57< b 1�1�� }  ���� / %�&����*),+ � O6I�D7573�V	PU. 0 �*)6���*�6'�� �	b� )�& � F b 
 b cH3*579|O6Oh5uN,V cH:;0(MBIe0(< } � b F�O�<LIe0f< }/F b 
 b �63*57960f<LIe0(< } sob s 5lOh9*36< � OhMBOhp=O�<L1(OW}yOh<{N /2b � b
 M;Mi:�IQ}Uc�OhD�g�570|} � ��/ } '  �� %�&�� / �,+ub� )  � 	 b I b 	8O�57<LO(>�:�1l. ������� � � Fk: V � � g�PL0(57<�3�>*O[- 0�O�p H@36MiM�O�R^3*5lO�D7:;3*< � } s IeD�573*P�.WSUI b � b ,�/#� } � ' �%7& ��� / + � O6IeD�573�V	P�.30 �,�|&(��&  �� �Yb� ) � � J b 	 b � 1C.Upr:�NWD � � ��� � � FH: V�� � g�PL0(57<�3�>*Or- 0�Ohp H@36MiM�OhRL3*5lOhD�:;3*< � } s IeD75�36P�.�SUI b �63*g�57< b ��C 1 } � )%7& ��� / + � O6IeD�573�V	P�.30 � / �6'  ��� �Yb� ) � �wsob 	 b / :;0�I�I ��� ��� � � Fk: V � � gUP^0f57<�3�>*O2-�0�O�p H@36M;MBOhRL365uOhD�:;36< � } s IeD�573*< b �63*g�57< b 1�1 � } &f�6�,�q%7& ��� / +� O*IeD�573hVYP�. 0 � / �6'  ��& �Yb� )*' � 	 b I b 	�O�57<LO(>�:�1l. ���0��� � � Fk: V � � g�PL0(57<�3�>*Oo- 0�O�p H@36M;MBOhRL365uOhD�:;36< � } s IeD75�36P�.�SUI b �636g�5�< b ��C�/ } � �%7& ��� / + � O6IeD�573�V	P�.30 � / �6) � ��) �Yb� )*) � � b � b - 36<�5�S � � ��� � } s I�D75�36P�.�S�I b � b � /:, } &T%  �6� � + � Oh5/.�:;>�F O*IeD75�3hVYP�. 0 � � �*'6�*� / �Yb� )���� � b 	 0(57MipqgUD7D70f5 ��� ��� � � � gUP^0f57<�3�>*O H@3|Iepr3*M;369*S 	 5�3��70�1QD�H@36MiM�O�R^3*5lO�D7:;3*< � } s I�D7573*P�.�S�I b �63*g�57< b, �#� } '*)6'[%�&��,�,�6+ � O*IeD�573hVYP�. 0 �6)*� / & �  �Yb� ) / � � b 	 0(57MipqgUD7D70f5 ��� ��� � � � g�PL0(57<U3h>*O H@3�Iep!36M;3*96S 	 573��70�14D H@3*M;MBOhRL365uOhD7:i36< � }oc8OhD7gU570 ��/.1 } 'W&%7& ��� / + � O6IeD�573�V	P�.30 �,�|&  * &  �Yb� ),� � � b 	 0(57MipqgUD7D70f5 ��� ��� � � � gUP^0f57<�3�>*O H@3|Iepr3*M;369*S 	 5�3��70�1QD�H@36MiM�O�R^3*5lO�D7:;3*< � } s I�D7573*P�.�S�I b �63*g�57< b� 1 1 } '*)6'[%�&��,���,+ � O*IeD�573hVYP�. 0 � / &  & �,� �Yb� �d� � /2bLsob (�<�3*P ��� ��� � }LOh5/.�:;>�F O*IeD75�3hVYP�. 0 � � �,� � ) / b� �|& ��� �������	����

�������	�
������������� b� �  � 	 b FH:;<{Ie.LO(? ��� ��� � } s I�D7573*P�.�S�I b � b � g�PUP�M b 1K, � } & � '=%  �6� � + � Oh52.8:;>�F O6I�D75�3hVYP�. 0 � � �  6 &����Yb� � � � 2ob c b � P^0f57960fM ��� ��� � } s IeD75�36P�.�SUI b � b � g�PUP�M b 1=, � } &h�d'[%  �6� � + � Oh5/.�:;>�F O*IeD�573hVYP�. 0 � � �  6 ��� �	b� � � � � b 
K0f5lNW0�}�O�52.�:i>�F O6IeD�573�V	P�.30 � � �6)  �  b� �d' � - b JAOh<Uv�I4} 	H0f< b-/ 0fM b 	k5uOd> b � � }  �,�d'm%  �*� � + � Oh5/.�:;>�F .U0(PWVYD7. 0 � � �*'  �6) �Yb� �d) �wsob �L:i<LNW0�}�	 .�SUI b �L0(D�D b J &h�d' } � / '[%�&�� / ),+ub� �*��� � b ��0(:;<�RL0(579U} 	 .�S�I b-/ 0(> b �L0fD7D b � / }  )*�,�=%�&�� / �6+ub� � / �wsob 
�:iM;0(<UvW:i< }3	 .WSUI b-/ 0(> b �L0(D�D b 1 , }@/ � )m%�&����*',+ � Oh5/.�:;>�F 9*5eV � 1U0 � � �6)6��&(� �	b� � � � 	 b 
 jYIeDlO�D7.�:i36g }�I[36< b cH36D b-/ 3�S bUs IeD�5736< b � 3�1 b � 1 , } � � � %7& ���*',+lb

��'



� / � � F b I O�57D�0(M	}�	 b�/2b � .LOhPU:;573nO�<LN � b � 0f:;<�R^0f579�} s I�D7573*P�.�S�I b � b ,�/�� }  � %7& ��� / + � Oh5/.�:;>�F O*IeD�573hVP�. 0 �,�d�W&(�,�����Yb� / & � � b 	8Oh5�57:;9|OqO�<LN swb 
�:;Mi0(<�v�:;< }3	 .�S�I b-/ 0f> b 2 �.1 } � / � '*�  %  �6�6��+ � O�52.�:i>�F O6I�D7573�V	PU. 0 �,�6� / &6&f' �	b� /  � � b 	8Oh5�57:;9|OqO�<LN swb 
�:;Mi0(<�v�:;< }3	 .�S�I b-/ 0f> b 2 � 1 } � � � '*� � %  �6� � + � O�52.�:i>�F O6I�D7573�V	PU. 0 �  &(� � ' / �	b� /
� �

( b 2 O6I�96g�PUDlOW}5	 b�/ O(�70�I�.[O�<LN � b � 0(D�.�:	}���F$
 	 /�/�C � } �  ,� %�&����,�,+ � O�52.�:i>�F .�0(PWVYD7. 0 ���*� / � / / �	b� / � � /2b J/36gLI�Ie3!Oh<LN�� b 	 36MB1C.�:i<LIev�:	} ��F$
 	 C C�C � } �6�*)[%  �6�6��+ � Oh5/.�:;>�F .�0fPWV	D�. 0 �*�6� � & ��� �Yb� / ' � � b � b � 0(<U9�} � b I O�5l1l.WV / gLI�Ie0(MiM	} � b � 0fD7.�: Oh<LN �/b � :;MB1QX(0(vz}LcHgL1QM b 	 .�S�I b J ��C�� }
� ��� %  �6��&h+� O�52.�:i>�F .�0(PWVYD7.30 �6�*�6'  ��) �	b� / ) � � b J b 	k:�N�NW:i<�9�I4} � b (2O61l.�57g�Oh<LN � b 	 3*M�1l.�:;<{Iev�:	}�	 .WSUI b / 0(> b 2 � � } &(�6)*�6�*) %  �*�  + � Oh52.8:;>�F .�0(P�VD7.30 �W&f�6'*���,� �	b� / ��� � b (2O61l.�5�g } /�b (2OhM;Mi3�I�. } swb �L:;<{NW0nOh<LN � b 	 b -�5�:;>�0�NW:Y} 	 .�SUI b / 0(> b 2 ��� } � � )6�*�6' %  �6� � +� O�52.�:i>�F .�0(PWVYD7.30 � � �W&  � � �	b� / / � � b � gLI7I�vW:i<LN�}LO�52.�:i>�F .�0(PWVYD7. 0 � � �  6 &���b� / � � - b JAOh<Uv�I4}@I b 2 :;<�0GOh<LN 
 b 	k3*57RLO�D73�>�}zOh5/.�:;>�F .U0(PWVYD7. 0 � � �,�W&����Wb� �*� �wsob 
�:iM;0(<UvW:i< }3	 .WSUI b-/ 0(> b 2 � 1 }  / � / %7& � / � +lb� ��& �wsob 2ob �L:i<LNW0�}�	 .WSUI b �L0(D�D b J 1 1 � } � �6'=%7&�� / )�+lb� �  � H b ��0(D7D�0(57:B1C. }�cHg{1QM b 	 .�SUI b J � C�� } )*) / %�&�� / / +ub� � � �

	 b � b 
 b 	 0f0(R�M;0dI/Oh<{N J b�/ OhD�5lO�} s I�D75�36P�.�S�I b � b ��� � } � &h�=%�&�� / / +ub� � � � J b-/ OhD75uOTOh<LN 	 b � b 
 b 	 0(0fR�M;0�I4} 	 .�S�I b�/ 0(> b 2 � 1 } � � �6)[%�&�� / / +ub� �*' � � bLsobU� 5�:;0(p Oh< } H b - b FH:iM;M O�<LN /2b � OhD�vW:i<LIQ}@	 .�S�I b-/ 0f> b 2 , � } &  * )[%�&��,�  +ub� �*) � /2b /�b HyO�M�NW?y0(M;MY} /�b 2 Od>�0�O�<LN 	 b � b � D70(:i<�.LO�5lNWDf}
	 .�S�I b / 0f> b �L0(D7D b ��C } &(' /  %7& ��� / +� O�52.�:i>�F O6I�D7573�V	PU. 0 ����� / �6),� �	b� ����� 	 b FHg�0(S|}0� b I b � O�<�9�} /2b 2 O(>�0�} /�b
/�b HyOhM�N�?/0(MiM Oh<{N 	 b � b � D�0(:;<U.LOh5uNWD(}�	 .�SUI b-/ 0(> b 2 � / }
�6) � �*�6' %7& ������+ � O�52.�:i>�F O6I�D7573�V	PU. 0 � / � �| / ' �	b� � / � � b I b HyO�57573*M;MY}@	 .�SUI b�/ 0(> b �L0(D�D b �.1 } � �*),�=%�&���� / + � Oh5/.�:;>�F O*IeD75�3hVYP�. 0 � / �*)6�,��� �Yb� �,� � 	 b*/2b 2 >*OhM;: Oh<LN I b �zO�M�N�O�5757:BOh9|OW} 	 .WSUI b / 0(> b �L0fD7D b � � } ����& � � � %  �*�  + � Oh52.8:;>�F .�0(P�VP�. 0 �W&f� /  &h� �Yb� &f�6� � � b �LM�OhD�0(>z} � b I b � O�<�9 Oh<{N 	 b � b � D�0(:;<�.{Oh5lN�D(} 	 .�SUI b / 0(> b �L0(D�D b ��� })/ �6) %7& ���,�,+� O�52.�:i>�F O6I�D7573�V	PU. 0 � / �,�d�6�  �	b

��)



� &f�W& � H bzs 57pr0f<LN�Oh5�:;XQV 	 :�1Q3*< } 
 b I[g�v�.LOh<�3�> Oh<LN"	 b � b � D�0(:;<�.{Oh5lN�D(},	 .�S�I b�/ 0f> b �L0(D7D b � � } � ��� /%  �6�*�,+ � Oh52.8:;>�F O6I�D75�3hVYP�. 0 �*�6� � & ��� �Yb� &f�  � I b I OhM � gLO�57D7:Y} 
 b � b H@3*P^0fM�Oh<{N O�<LN sob�/�b �L:BN�NWMi0�} 	 .WSUI b / 0(> b 2 ��� } �  ,� '�&  %  �6� � +� O�52.�:i>�F O6I�D7573�V	PU. 0 � � � �| �*���	b� &f� � � � b 2 3�NW0(M�I�36< } I b (2OhP�Mi:;<�9*.LOhD�Oh<{N 
 b � D70f?AOh5�D(} 	 .�S�I b / 0(> b �L0fD7D b � � } '  ��) %  �6�*�,+� O�52.�:i>�F O6I�D7573�V	PU. 0 �*�6�  ,� )*� �	b� &f� � �Tsob I[0(MB1C.�:i365�57:	} � b I[0(5lI�:;<�:Y} H b � b �8NWp=O�< Oh<{N I b - 573�N�N�0(< }0	 .�SUI b�/ 0f> b.2 � � } � ��� '6���%  �6� � + � Oh52.8:;>�F O6I�D75�3hVYP�. 0 �  &*&('  * �Yb� &f�6' �*/2b�/2b HyOhM�N�?/0(MiM	} 	 .�S�I b �L0(D�D b J � , � }  ,� %  �6�  + � Oh5/.�:;>�F O*IeD75�3hVYP�. 0 ���6� / &f) / �Yb� &f�6) � � b I b HyO�57573*M;MY})I b FH3���p Oh< Oh<LN I b - 573�N�N�0(< })	 .�S�I b / 0(> b 2 � � } �  �� '6��� %  �6� � +� O�52.�:i>�F O6I�D7573�V	PU. 0 � � �W&  � � �	b� &f�,� � � b I b H@Mi:;<�0|} � b S b �60(36< Oh<LN 	 b 2ob I[3�365�0�}LOh5/.�:;>�F .�0fPWV	PU. 0 � � &6& � &  b� &f� / � H b�2 0G� O(S�0(D(} 	 b /�b 2 >6O�M;: Oh<LN 	 b 	8OhRLO*N�O6N�X(0�})	 .�S�I b / 0(> b 2 � � } � � � �  �� %  �6�  +� O�52.�:i>�F O6I�D7573�V	PU. 0 ��&(�6'*�6) / �	b� &f��� � ( b�� 570f0�Ie0wOh<{N I b �L0f?A:�IQ}@	 .�S�I b �L0(D7D b J � , C } &E%  �6�  + � O�52.�:i>�F O6I�D7573�V	PU. 0 �  �W&  6 � �	b� &*&(� � c b*s 57v*O�<�: V F�Ohp!0�N�} � b�2 :ipr36PL36gUM;3�I4} 	 b�2 >*OhMi:LOh<{N 	 b 	8OhR{O6N�O*NWX(0�}�Oh5/.�:;>�F .U0(PWVYD7. 0 �  �,�  * ��b� &*&6& � 	 b 2 >*OhMi:tOh<LN I b � b - g�57<U0(5(}LO�52.�:i>�F O6IeD�573�V	P�.30 � � �W&f'W&(��b� &*&  � � b I b HyOh575�36MiM	} 
 b 2 g�>�>Wg�5�:	}@I b -�5�3�N�NW0(< Oh<LN I b � b - g�57<U0(5(}LO�52.�:i>�F O6IeD�573�V	P�.30 � � �6) ��� / b� &*& � � c bns 57v*O�<�: V F�Ohp!0�N�} F b H b H@.U0(<�9�} I b sob �Lg�D�S O�<LN � b I[gUv�36.�S�Ohp=O�} Oh5/.�:;>�F .U0(PWVD7.30 � � &  ������b� &*& � � - b H@.�:iRLOW}LO�52.�:i>�F O6IeD�573�V	P�.30 � � �,� ��� / b� &*&(' � 
 b � b (G3*M;R } 7 	 Oh5�D7:B1QM;0�PU.WSUIe:B1(I/:;<=D7.U0�0dOh57MiSqgU<�:;>�0(5uIe0�} 8 ��� ����� � ��������	�

��� b� &*&() � � b 
 M;Mi:�IQ}57 	 Oh5�D7:�14M;0w1(Oh<{NW:�N�O�D70�IKj 3*5�NUOh57v!p=OhD�D70(5f}98 � 

��� ����� � ��������������� b� &*&h� �Tsob 
8:;M;0f<�vW:i<TO�<LN�
 b 	 b � b � .�0fM;M�O�5lN�}�� � ��� � �  ���� ����� � ����������� ��� $&�	
 � ��� �����	���"! �	��� ����� % HyO�pqVR�5�:�NW9*03F HyOhpER�57:BNW960 
H<�:;> b 	 5�0�I7I4} &���� � +ub� &*& / � I b �zO�<LNW5�:�Ohg Oh<LN 
 b 	 b � b � .U0(M;MBOh5lNz}�Oh5/.�:;>�F O*IeD�573hVYP�. 0 � � �  &f)6)�b� &*&�� � � b 	 369*3�I�:�Oh< } � b F b F b -@S�0�},� b � O6I7I�0(57p Oh< Oh<LN"I b � S�p=Oh< } 	 .�SUI b�/ 0f> b'2 � � } �  �� '6�6)%  �6� � + � Oh52.8:;>�F .�0(P�V	D�. 0 � � � � & / / �	b� &  � � 	 b 
�:i<L1Q0(<�D(}Ac b)2obAs <�D7gU<�0�IrO�<LN I b FH:;<LN�p=Oh5uIe. } 	 .WSUI b / 0(> b �L0(D7D b ��C }  6 �6��%7& ��� / +� O�52.�:i>�F .�0(PWVYP�. 0 �,�d� / �| � �	b
�6�



� &  & � � b c b I[3�3*570�} 
 b 	 b � b � .�0(MiM�O�5lN=Oh<LN)H b � bLswb I Oh57D�:;<LI4}@	 .WSUI b-/ 0(> b 2 � � } �  �� '6� � %  �6�  +� O�52.�:i>�F .�0(PWVYP�. 0 �W&f�,��&���& �	b� &  6 �*/2b�/2b HyOhMBNW?/0fM;M	} /2b swb JAOhD7D�S�0!Oh<LN 
 b 	 b � b � .�0(MiM�Oh5uN�} 	 .WSUI b'/ 0f> b 2 � , } ��& � )�%7& ���*),+� O�52.�:i>�F O6I�D7573�V	PU. 0 �*)6�,�|& � � �	b� &  �� � - b 2 O�pr36g�5kO�<LN swb 
�:iM;0(<�v�:;< }5	 .�S�I b�/ 0(> b 2 ��, } �6) � �*� / %  �6��&h+ � Oh5/.�:;>�F 9*5eV � 1U0 �W&f� � �  ) �	b� &  � � c b -�g�5�36vnOh<{N 2wb � PL0(5�960(MY} 	 .�S�I b-/ 0(> b �L0fD7D b ��, }  � � )[%�&��,�6�,+ub� &  ' � 2ob c b � PL0(5�960(MY}Wc b - g�5�36vz}5� b F b 	 5�0�I7IyOh<LN J b � b / S�N�0(< }?	 .WSUI b / 0(> b 2 ,#� } &f� � / %7&��,�W&�+lb� &  ) � 	 b sob I b 2 :i5lO*16}@	 573�1 b-/ 3�S b � 3�1 	�1�� � } � )6�[%�&�� � �,+ub� &  � � 	 b sob I b 2 :i5lO*16}@	 573�1 b-/ 3�S b � 3�1 1 � � } )*�m%�&�� � &h+ub� &  / � � b 	 b�s .�M;0(< } 	 .WSUI b-/ 0(> b �L0(D�D b �.1 } & � 'm%�&�� / / +ub� &  � � 	 b � D70f:;96p Oh< } s <�< b-/ 0(> b�s IeD75�36< bLs IeD75�36P�.�SUI b 1K, } ��� )=%7& �,�d),+lb� & � � � � 0(0|}^j 3652:;<{IeDlO�<L1Q0�}7
 b � b (G3*M;R�O�<LN I b � b - g�57<U0(5(} � �L�>� �38�� �S	 ����
h�;87��� } s N�NW:BIe36<�V ��0�IeMi0(S%7& ���*�,+lb� & � & �Tsob 2ob � Ohv�.LOh5�3�>�} �L. b 
 vUIeP b -�0(3*5 bU� :;X b 	 :BI 4 p=O � } �6 %�&��6)��6+ � ��
@- 	 �L0fD7D b /.1 � }  �� %7&��*),�*+lb� & �6 �Tsob 2 36Mi963�>�}@	 .�S�I�:�1(I / 0(PL365�DlI4} � � � } � �,�m%�&��,�  +ub� & ��� �Tsob�/ :;36D�D73U} �L0�1QD7gU570�I296:;>�0f< OhDwD7.�0 � � � � +�7?���q�;8�+����U����� �����*� 9 � � � �^��8D9�� � � �d���
�C� �����
�@�h���T��� � 9�� } I[:;5uOhp=O�570�}U-�5�:;0�I�D70�}��	DlOhMiS�}  � �6gU< V &�� �6g�M & ��� /W}L.�0(PWVYP�. 0 � / ��� � ' � } %�&���� / +ub� & � � � 
 b sob / g�R{Ohv�3�>=Oh<{N I b 
 b � .{OhPL3�I�.�<�:;v�3�>z}�	 .�S�I b 
�I�P b ��/ } � )W&E%7& ���*),+lb� & � ' � c b -�g�5�36vz} 7 
 Mi0�1QD75�3�?/0�O�v JAOh5�S�36960f<�0�Ie:BI 8�}K:i< � �;87� <^�����(��
h��� ����� � 9�9h� � � �d���
�l� }K0�N�:;D70dN R�S
	 b � b (2Oh<U0�}�P b � �*�[%7& ���  +lb� & � ) �Tsob 	 b H@36.�0f< } 2ob J b (2OhP�MBOh<nOh<LN sob 
 b cH0(M�I�36< } s <�< b
/ 0f> b cHgL1QM b 	 O�57D b � 1Q: b ,#� }  �!%7&��,� � +lb� & � � �T� 365kOT570(>�:;0f?2}WI�0(0 	 b �zO�<�9�O*1Cv�0(5f}@	 .WSUI b-/ 0(P�D b 1 � } & / '=%7& � / &h+lb� & � / � 
 bUs p=OhMBNW:	}3� b NW0 J/3�0(5kO�<LN[F b�� g�5lI�D70(<{Ohg }@	 .�S�I b �L0(D7D b � ����C } � � �=%�&��,�W&h+ub� & � � � � b 
 MiM;:�I4} � b (�0(M;Mi0(S O�<LN 2ob 
 b c�Oh<U36PL36g�Mi3�I4} 	 .�S�I b �L0(D�D b � � ,�/ } � � & %7&��,�6��+ � � � � C } & � &%7& ����&h+lb� & � � � 	 b �zO�<�9�O*1Cv�0f5kOh<LN I b V�. b �Lg�3U}@	 .WSUI b-/ 0(> b ��,�, }@/ &h�!%7& ���W&�+lb� & � & � 	 b 4 D FH3�3hj Df}�	 .�S�I b-/ 0(> b �L0fD7D b � 1 } � �r%�&�����),+ �,	 .WSUI b
/ 0f> b �	1K, } � � �6 %�&�����),+ub� & �� � � b 2 :ipr36PL3*g�M;3|IAOh<LN � b � gLI7I�vW:i<LN�}@	 .�S�I b-/ 0(> b �	1 � } � '6�6�n%7&���� / +lb

� /



� & ��� � c b � b I O�<WD�36< }@	 .�S�I b�/ 0(> b �
� � }  �W&��n%7&�� / � +lb� & � � �*/2b �/b (GMi:;<�v�.LO�pr0(5yOh<LN=c b � b I O�<WD�36< }�	 .WSUI b
/ 0f> b � ��C }  6 &  %�&�� / � +ub� & � ' � 
 b sob (GgUX(pr:;< } 
 b sob / g�RLOhv�3�>=O�<LN I b 
 b � .LO�PL3�Ie.U<�:;v�3�>z}�	 .�S�I b �L0(D�D b ��1�� � } � )m%�&�� / ',+ub� & � ) � � bLs N�M;0(5f}5	 .�S�I b-/ 0f> b 1 1�1 }  �| )[%�&��*)��,+ub� & � � � � b � b J/0(MiM Oh<{N /2b ��O61lv�:;?2} & �6),� } cHgU3h>�3 H@:;pr0f<WD�3 � 1 } � �!%7&��*)���+lb� & � / � � b �@g (�.�Mi0(R�<�:iv�3h>!Oh<{N I b � .LOhPL3�I�.�<�:iv�3h>z}zcHgL1QM b 	 .�S�I b � ��C�� }@/ / '=%7&�� / / +lb� & � � �T� 3652O!1Q36prPU570(.�0f<LIe:i>�0�5�0(>�:;0(?2}zIe0(0 
 b � b (�36MiR�Oh<LN"I b � b - g�57<U0(5(} s <�< b�/ 0(> b cHg{1QM b 	 O�57D b� 1Q: b �#� } ) � '[%7& � / � +lb� &f'6� �*/2b F b J/5uOh<LNW0f<WRL0(5�960(5f} sob V>H b 2 O(>�:�I4}�Oh<{N I b - 573�N�NW0f< } � � �d��� ) ��� � � � � � � } &  ,� %�&��,� � +ub� &f'W& �*/2b F b J/5lOh<{NW0(<�R^0f57960f5(} sob V>H b 2 O(>W:BIQ}@- b 	 573*v�36PL0�1=Oh<LN I b -�5�3�N�NW0(< }F� � �(���9O8��
 � � � � }
�� ',�=%�&��,�6),+ub� &f'  �*/2b F b J/5lO�<LNW0(<�RL0(579*0(5kOh<{N sob V>H b 2 O(>�:�I4} 	 .WSUI b �L0fD7D b � ��C � } � �=%7& ��� � +lb� &f' � �*/2b F b J/5lO�<LNW0(<�RL0(579*0(5(} swb V�H b 2 O(>�:�IAOh<{N I b FH:i<LNWp=O�5lIe. }5	 .�S�I b �L0(D7D b � � � � }  �� �n%7&��,�W&�+lb� &f' � � � b H@M;:i<�0T} � b 
@IePU:;<�3|I7O=} 	 b 2ob I[3�365�0wOh<LN sob-/ :i36D�D73�}�.U0(PWVYP�. 0 � / &f�  )�&6b� &f'6' �*/2b c b I[36.{OhPLO�D75lO!Oh<LN 	 b � 0(<��lOh<U3h>�:�1*} 	 .WSUI b-/ 0(> b �	1�� } &('6�  %7& �,�d',+lb� &f'6) � I b�� g�v�g�9*:;DlOTO�<LN[- b �yO�<LOh9*:�N�O�}�	 .�S�I b �L0(D7D b 1 1 , } � 'm%�&�� / ),+ub� &f',� � I b 	k0(MiM V I Oh<�< } 	 b-/ Ohp!36<LN=Oh<{N /2b � MBOh<LI�vW:Y}W:;< +�7�<L�;8D9 8>��
��P� � }�0�N b 	 b 
yOh<ncH:;0fgW?y0(<�.�g�:;X(0f<Oh<{N 2ob � bL� 5�0(0�NWp Oh< }�cH3*57D7.nFH3*M;MBOh<LN %7& �,� �,+lb� &f' / � 	 b �zO�<�9�O*1Cv�0f5(} /2b92wb 	 0�1(1Q0f:�O�<LN[- b �yO�<LOh9*:�N�O�}�I[3�N b 	 .�S�I b �L0(D7D b 	�1 } ' � &q%�&�� / ),+ub� &f'�� � I b�swb �Lg�D�S�} 	 .�S�I b-/ 0(> b ��, � } � '*'m%�&����  +ub� &f)6� � � b�s � 0�1lvEOh<LN I b 2 :;<U0�}�cHg{1QM b 	 .�SUI b � � ,�/ } � )�&r%7& � / '�+lb� &f)W& � I b 2 :;<�0�} � b-/ Oh<{N�OhMiMtOh<LN � b -/.�36p O6IQ}@	 .�S�I b�/ 0(> b �L0(D�D b 1 � } � � / %7&��,�6'�+lb� &f)  � I b 2 :;<�0�} � b-/ Oh<{N�OhMiMtOh<LN � b -/.�36p O6IQ}LckgL1QM b 	 .�S�I b � , � � }  ��&q%�&��,�6),+ub� &f) � �Tsob F b 	kg�D�. }�	 .�S�I b�/ 0(> b 2 � � } � � �r%�&�� / &h+ub� &f) � �Tsob 2ob �L:;<LN�0�}@	 .WSUI b �L0(D7D b J 1LC � } � / �=%7& � /  +lb� &f)6' �TsobUs M;R�5�0�1l.WDyOh<{N 	 b � b � D70(:i<�.LOh5uNWD(}@	 .�S�I b�/ 0(> b �L0(D�D b , � } &  6 �[%7& � /  +lb

� �



� &f)6) � � b (�3�>*O616} 
 b I b �L0f:;Dl1l. }�	 b H b } � b 
 b HyOh5�M�IeD�573*p }�F b c b � b O�<LN � b � b FH3*M;X�O�PWj 0(M	}�c�O�D7g�5�0,���C } �*�  %  �*�  + � O�52.�:i>�F O6I�D7573�V	PU. 0 �  ��� � � / �	b� &f),� �Tsob 2ob �L:;<LN�0�}@	 .WSUI b �L0(D7D b J � � / } � / %7&��,�W&�+lb� &f) / �Tsob 2ob �L:;<LN�0�}@	 .WSUI b
/ 0(> b 2 ,�/ } � � / %7& ��� � + � O�52.�:i>�F O6I�D7573�V	PU. 0 � � �,�d�6�  �	b� &f)�� � 
 b � b H@36PL0(M�O�<LN�} sob /2b �L:BN�NWM;0|} 2wb F b �LSWD�. }D
 b 2wb � D�0(?AO�57DkOh<{N 2wb � Oh<LN�I4}@	 .WSUI b
/ 0(> b 2,�/ } ) � &f�[%7& ��� � + � Oh52.8:;>�F O6I�D75�3hVYP�. 0 � � ��&(�W&*& �Yb� &���� � H b s 5�pr0(<LNUOh57:iXQV 	 :B1Q36< }�- b52 Ohpr3*g�5wOh<LN 
 b I[g�v�.LO�<�3�>�},	 .�S�I b �L0(D�D b J , � � }  �,� %7& ���,�,+� O�52.�:i>�F .�0(PWVYD7.30 ���*� � �,��' �	b� &���& � ( b 
 < � >W:BIeDkO�<LN I b � b � M;3*D7. }LckgL1QM b 	 .WSUI b J ����� }
� �6'n%  �*�  + � O�52.�:i>�F .�0(PWVYP�. 0 �W&(�,�  & � �Yb� &��  � 2ob F b �LSWD�. O�<LN 2ob � Oh<{N�IQ}@	 .�S�I b �L0(D7D b J � � , } '=%  �*�  + � O�52.�:i>�F .�0(PWVYP�. 0 �W&6&f�6�*�  �Yb� &�� � � - b I[3*573*:tOh<LN=- b -tOhv*Oh.LO*Ie.�:Y}�	 .�S�I b �L0(D�D b J � � � }  &f'm%  �*�W&h+ � 
 5�5lOhD�g�pqVY:;R�:BN b J � �:/ } � � �%  �6�  +3� � Oh5/.�:;>�F .U0(PWVYP�. 0 ��&6&f�6���*) �Yb� &�� � � � b-/ Oh<LN�O�M;MtO�<LN � b -/.U36p=O*IQ}LcHgL14M b 	 .WSUI b J ,�,:/ }  * �=%7&��,�6'�+ � O�52.�:i>�F .�0(PWVYP�. 0 � � ���  �� / �Yb� &���' � 	 b 2 >*OhMi:tOh<LN � b (2O61l.�5�g }LOh5/.�:;>�F .�0fPWV	D�. 0 � � �,�6���*'Wb� &���) � 	 b-/�b 2 >*OhMi:tOh<LN � b F b F b -KS�0�}�	 .�SUI b �L0fD7D b J , ��C } �  %�&��,���,+ � Oh5/.�:;>�F .U0(PWVYP�. 0 � / &  � / � �Yb� &��6� � � b F b � bLs Mi0(��O�<LNW0(5f}?	 .�SUI b-/ 0(> b 2 � � } �  ,� '6���=%  �6�  + � Oh52.8:;>�F .�0(P�V	D�. 0 ��&(�6'*� �* �	b� &�� / � 	 b-/�b 2 >*OhMi:	}�� b � .LO(J�Oh<{N � b � 36Mi9�Oh<U:;vz}LOh52.8:;>�F .�0(P�V	D�. 0 ��&(�6'  � � b� &�� � � H b 	 b J/g�5�960�I�IQ}3I b I O(�7g�p N�Oh5f} 2ob cH36MiD70�} �/b �kg�0(>�0dNW3�}�	 b�/ Of�70�Ie.EO�<LN /�b � b �L.LO�<�9�} ��F$
 	C.1LC 1 } � � �=%  �6��&h+ � O�52.�:i>�F .�0(PWVYD7. 0 �W&f�6'  � � �	b� & / � � 	 b � .�:ig[O�<LN � b F b F b -KS�0�}�	 .WSUI b �L0(D�D b J � 1 � } �� &!%  �*�W&�+ � Oh52.8:;>�F .�0(P�V	D�. 0 ��&(�6)  � � �	b� & / & � 2ob H@.�3*gLNW.�g�57S�} 2ob 	k.�3�I�.LOhMY} 2wb 	 b ��O�D7v*Oh5 Oh<LN � b 	 O�<LN�OW} �5H s 	 C#��C 1 } �*����%  �6� � +� O�52.�:i>�F .�0(PWVYD7.30 � � �6'�&(� � �	b� & /  � � b (2O61l.�57g } /2b (2OhM;Mi3�I�. } sob �L:;<LNW0|} � b I OhMBN�O61Q0f<LOW} � b I 1 s M;Mi:�IeD�0(5 Oh<LN � b 	 b -�5�:;>�0�NW:Y} �5H s 	C#�.1"C } ��& � %  �6� � + � O�52.�:i>�F .�0(PWVYD7. 0 � � � / �*'6' �	b� & / � � J b(swb JAO6I�Ie0(D�DtOh<LN �/b 
8:;<�:i0(965uOW}�	 .WSUI b / 0f> b 2 ��� } � ��� '6���o%  �*�6�,+ � O�52.�:i>�F .�0(PWVYP�. 0 ���*��� � ' � �	b� & / � �T�/bk� :i<�0(M;Mi:�O�<LN /2b F b J/5lOh<{NW0(<�R^0f57960f5(}�	 .�S�I b�/ 0(> b 2 ��� } � / � '6�  %  �6�*�,+ � Oh52.8:;>�F .�0(P�VP�. 0 �6�*� � &��  �Yb� & / ' � 	 b 2 >*OhMi:	} swb 	H5�g�X(:i<�3�>rO�<LN I b �zO�M�N�O�5757:BOh9|OW}LOh5/.�:;>�F O*IeD�573hVYP�. 0 � � � � ',�W&�b� & / ) � � b (�3hj p=O�< }�O�52.�:i>�F O6I�D7573�V	PU. 0 � � � � )W& � b

/ �



� & / � �T�/b 
K0f57<�:iX(X(:	}�O�52.�:i>�F O6IeD�573�V	P�.30 � � &6&*&(),�|b� & / / �Tsob 2ob 2 36Mi963�>nOh<LN sob 2wb �L:;<LNW0|}@	 .�SUI b �L0fD7D b J 1�1 � } �* �=%7& � /  +lb� & / � � � bL�/bLs RUR^3*D7Df}�
 bL� O�57.�:tO�<LN I b J b � :�Ie0|} 	 .WSUI b �L0fD7D b J 1�1 1 }  �=%7& � /  +lb� & �6� � � b F b -�5uO6I71l.�0(<nO�<LN /2b F b J/5uOh<LN�0(<WRL0(5�960(5f} 	 .�S�I b-/ 0(> b 2 ,�� }  �� ��&q%�&����*�,+ub� & �W& � � b (G3�j p=Oh< } sob�2ob �L:;<LN�0 Oh<{N sob/swb � DlO�5736RU:;<LI�vWS�} 	 .�SUI b�/ 0(> b �L0(D�D b�1 � } � & �6' %7& ��� � +� O�52.�:i>�F .�0(PWVYD7.30 � � �6'�& / � �	b� & �  � � b (G3�j p=Oh< } sob�2ob �L:;<LN�0 Oh<{N sob/swb � DlO�5736RU:;<LI�vWS�} 	 .�SUI b�/ 0(> b �L0(D�D b�1 � } &(��&6& %7& ���*),+� O�52.�:i>�F .�0(PWVYD7.30 �6'�&(��&6&�� �	b� & � � � � b � b -/v*O*1C.�0f>�}@	 .�S�I b �L0(D�D b J � 1 � } � '=%7& ���*),+ � Oh52.8:;>�F .�0(P�V	D�. 0 �*'W&(��& � ) �	b� & � � � 
 b � b (�36MiR } sob 2ob �L:;<LN�02Oh<LN sob�/ :;3*D7D�3�}@	 .WSUI b
/ 0f> b �L0(D7D b 1 1 } �| �6�=%7& ���*),+ � Oh52.8:;>�F .�0(P�VP�. 0 �6)*�6)  )6���Yb� & �6' � � b (2O6I�g�S�OTOh<{N I b (2O(?AO6I�Ohv�:	}@	 .�S�I b�/ 0(> b 2 � � } ��',�,�=%�&������6+ � O�52.�:i>�F .�0(PWVYP�. 0 �,��� ��� ' � �Yb� & �6) � � b I b (�5lO�gLI7I�O�<LN I b - 573�NUNW0(< } 	 .�S�I b#/ 0(> b �L0(D�D b �#� } &('*�  %�&��,���,+ � Oh52.8:;>�F .�0(P�VP�. 0 ���*�  �| ���Yb� & �,� � � b 	�O�5l1Q:BOdV J/0(M;Mi:�NW3U} 2wb � b 	H5�:;9*3657:i0(>z} sob (Gg{Ie0(<�v�3 Oh<LN"I b 
 b � .LOhPL3�I�.�<�:iv�3h>z} 	 .WSUI b / 0f> b
2 ��C } &  ,� '*� � %�&����,�,+ � Oh5/.�:;>�F .�0fPWV	PU. 0 �,�6�  �� � � �	b� & � / � - b 
/O*1C.{O6IeP{OhD7:UOh<{N�I b -�5�3�N�NW0(< }?	 .�S�I b / 0(> b 2 �.1 } �  ,� '6�  %  �6�*�,+ � Oh5/.�:;>�F 9*5eV � 1U0 � / &6&(� � � �	b� & ��� �Tsob J/365lN�0�} sob F b 	kg�D7. Oh<LN sob 
8:;M;0f<�vW:i< }3	 .�S�I b-/ 0(> b �L0fD7D b /�C } &('�& � �W&r%  �6� � + � Oh5/.�:;>�F 9*5eV
� 1U0 ��&6&(�*�W&  �	b�  �6� �Tsob �L:;<LN�0�}�:;<�-/.U0 
K0f57S 
@Oh57MiS 
H<�:;>�0f5lIe0|}^0�N�:;D70dNmR�S 	 b 	k:iR�RL36<LI2Oh<{N � b F�O(?AvW:i<�9 % HyO�pqVR�5�:�NW9*0 
k<�:;>�0(5uIe:iDeS 	 5�0�I7I4}�HyOhpER�57:BNW960�} 
�(T} & � / � + }LP b  �*'Wb�  �W& � 	 b � D70(:i<�.LOh5uNWD(}�:;R�:BN b }�P b  '�&6b�  �  �Tsob J/365uNW0kOh<LN sob 
�:;Mi0(<�v�:;< }�	 .�S�I b�/ 0(> b �L0(D�D bW�  } ��� �6'T%7& ��� � + ��:i< / 0(MBOhD�:;>�:�IeD�:�1 H@3|Iepr3*M;3*96S�F-/.�0 	 5�3�1Q0(0�N�:;<�9|Iq3hj2D�.�0	
 :i96.�D7. �@g�v*O(?AO � S�prPL3�I�:;g�p } 0dNW:;D�0�N RWS I b � O*I7Ohv�: % 
H<�:;>�0f5lI7O�Ms 1(O*NW0(pES 	 570�I�IQ}L- 36v�S�3�} &��,� � + }LP &6&*& ���	<WD b � b I[3�N b 	 .�S�I b 2�' }@/ & � %7&��,�6)�+lb�  � � �Tsob J/365lN�0�} 	 .�S�I b-/ 0(> b 28'6� } ��� �  %�&��,� � +ub�  � � �Tsob 
�:;Mi0(<�v�:;< }57l-/.U0 J/:i57D�. �Aj �	<5�zOhD�:;3*<LOh5�S 
H<�:i>�0(5lI�0�IQ} 8 	 .WSUI b-/ 0(> b �
� 1 }  / � / %�&�� / � +ub�  �6' �Tsob 2ob �L:i<LNW0�}57 
 D�0(57<{OhM;MiS 
 ��:�IeD�:;<�9 � 0fM j 570fP�573�NWg{1Q:;<�9 H@.LOh3*D7:�1 �	<5�zO�D7:;3*<LOh5�S�
H<�:i>�0(5lI�0�}98 	 .WSUI b�L0(D�D b ��1 1 � } � �6'=%7& � / )�+lb

/ &



�  �6) �Tsob �L:i<LNW0�} 7 �kgLO�<WD�g�p 143�Iep!36M;3*96S O�<LN D7.U0 I�D757g{1QD7g�5�0 3hj :i<5�zO�D7:;3*<LOh5�S g�<�:i>�0(5lI�0�}98
��� � ��� ������	��
	 � � b�  �,� �Tsob 
�:iM;0(<UvW:i< }�7 I O�vW:i<�9 P�5�0�NW:�14D7:;3*<LIo:;<�0(D70f57<LO�M;M;S :;<5�zO�D7:i<�9 g�<�:i>�0(5lI�0�}98)	 .�S�I b / 0f> b � � � }
��� )6'[%�&��,�6',+ ����� ��� ������	���	�
�� b�  � / �Tsob �L:i<LNW0�} 2ob �L:;<{NW0TO�<LN sob I[0(X(.UM;g�pr:BOh< }.7 � 573*p D7.�0 J/:;9 JAOh<U9rD7.�0f3657S=D�3qD�.�0oD�.�0(365�S=3hjOEIeDlO�D7:i36<LO�57S=g�<�:i>�0(5lI�0�}98 	 .�SUI b�/ 0(> b ��,:/ } &h� / � %7& ��� � + ��� � ��� ����

	���	�
�� b

/  


