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

%'&�(*)	+-,/.0&�12&�(4365678(:9/&;&�<>=?+-(A@B78,DC�&E,�365678(;F/1�+G5H%JI�.K(�+G56</78F/L

�!MONQPRPRSUTWVYXZVYNQ[*\]PR^O_O`aNQVWVYSUMbNQ\]cdXATWVRNeXAfGPYXZVRNgPihjXAkUVRNg[*\H[Ah�VYlES
TRSUm4^ONgTWSn`aSn\oVYPphq[*TrVRlOSsMOSnt*TWSnSu �[�kvVY[*T�[Ah>w/lONQfg[*PW[*cOloxHNQ\

y�NQ[�SU\Ot*Ng\ESnSnTWNg\Ot

_ox

�dTRSUMOSnTWNgk{z]|E}O�	SvVRVYSUT

��[*`a`~N�VRVRSnS�NQ\bk{lOXATRt*SZ�

w/TR[ZhqSnPRPW[*T���\OMETRSU�� �}���k���^Efgfg[;k{l�����ldXZNgT
w/TR[ZhqSnPRPW[*T�
�kn[ZVRV�y�}�yrXAMESn\
w/TR[ZhqSnPRPW[*T�|*XA`aSnPp�!}���[��*SnfQf
w/TR[ZhqSnPRPW[*T��:XATWzH�u}��/fgfQNgPW`�XA\
w/TR[ZhqSnPRPW[*T�"sTWSnt*[ATWx]��}d�dSnfQM

���*�*�



��[*cox�TWNgt*loV
�dTWSnMOSUTRNgk{zH|E}O�	SUVRVRSnTU� ���*�*�
��fQf�TRNQt*loVYPpTRSUPRSUTW�*SUM�}



�plOS�MONQPRPWSnTWVYXZVYNQ[*\�[Ah?�dTWSnMOSUTRNgk{z�|E}G�	SvVRVYSUT�NgP�XAcOcOTW[��ASnM��0XZ\OM
NQVaNQP�XAkUknSUcEV{XA_EfgSbNg\�m4^dXZfgNQV
x�XA\OM�hq[ATR`�hq[*TacO^O_OfQNgknXZVYNQ[*\�[*\
`aNgknTW[A�dfQ`��

��ldXANgT

��\ONQ�ASnTRPWNQV
xH[Zh/�rXAfQNQhq[*TW\ONeX��O
EXZ\: �NQSnt*[

���*�*�

NQNgN



����yr�0�������p�������	����



�NQt*\dXZVR^OTRSswKXAt*S�}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} NQNgN

�KXA_OfgS�[Zh/��[*\oVRSn\oVYP�}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} NQ�

��NgPiV�[Ah/
4x�`�_G[*fQP�}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} �;NgN

��NgPiV�[Ah>�KNgt*^OTWSnP�}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} N��

��NgPiV�[Ah��KXA_OfQSnP/}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ��N

��k{z4\O[���fQSnMOt*SU`~SU\oVYP�}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ��NgN

��N�V{XE�Ew/^O_OfgNQk XZVRNg[*\EPn�dXA\EM��KNgSnfQMOPp[Ah>
;VY^EMEx¡}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ��NQ�

��_EPWVYTRXAkUV�}?}	}/}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} �;�;N

� �
\oVYTW[�MO^EkUVYNQ[*\ }	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} �
��}$�	Sn\oVYTWNgkU^OfeXAT�
4VYTR^EkUVY^ETRS¢}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} £

� }J"sSU[*`~SvVYTix }?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} £
£�}J�bx*[A�O_GSUT���TRk{lON�VYSnkvVY^OTWS¤}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ¥

y�}~w�XAPWPRN��*Su�0Svh¦V��	Sn\oVYTWNgkn^EfeXAT��bSnk{ldXA\ENgknP§}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ¨
� }D�>��c�SnTWNg`aSn\oV{XAf��
\o�ASnPWVRNgtoX6VYNg[A\OP/}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ¨
£�}J��Snk{ldXZ\ONgkUP���[;MOSUfgP]}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ©

��}~�rXATRMENeXAks�/fgSUkUVRTR[*cOlox;PRNQ[*fg[AtAxª}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} �
� }D�>��c�SnTWNg`aSn\oV{XAf��
\o�ASnPWVRNgtoX6VYNg[A\OP/}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} �
£�}B�
[*\ONgksXZ\OM:w/TW[*cdXAtoX6VYNg[A\b��[�MESnfgP�}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ��«

 �}u��Snk{lOXA\O[;SnfgSUkUVRTRNgk$�dSnSUMO_dXAk{z§}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ¥
� }D�>��c�SnTWNg`aSn\oV{XAf��
\o�ASnPWVRNgtoX6VYNg[A\OP/}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ¥
£�}J��Snk{ldXZ\O[�SUfgSUkUVYTWNgk$�dSnSUMO_dXAk{z]XA\EM���TRTRlox4VYlE`~[*tASn\OSUPRNgP�}	}	}	}/}	}?}	}	}	} ��¬
¥E}DwK[*PWPRNg_EfgSu��Snk{lOXA\ONgPW`~P�[Ah>��SUk{ldXA\O[;SnfQSnkUVRTRNQku�dSUSnMO_dXZk{z­}	}	}/}	}?}	}	}	} £ «
® }J��Snk{ldXZ\O[�SUfgSUkUVYTWNgk$�dSnSUMO_dXAk{zb��[;MOSUfgP�}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} £A¥

�p}b��_;¯WSnkvVYNQ�ASnP�[Ah�VYlOS$ �NgPWPRSUTWV{X6VYNg[A\:}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} £ ®
��SUhqSnTWSn\OkUSnPr}	}/}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} £A¨

�R� 
;VRTR^OkvVY^OTRXAf���[;MOSnf�[Ah�VYlESu��XA_O_ENQVp�	Sn\oVRTRNgkU^OfeXZTr��\dX6VY[*`�xJ}	}?}	}	}	}/}	}?}	}	}	} ® £
��}u�
\oVYTR[;MO^OkvVYNQ[*\�}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ® £
y�}���SUVRlO[;MOP¤}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ® ¥

� }D�>��c�SnTWNg`aSn\oV{XAf0w/TWSncdXATRXZVYNQ[*\�}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ® ¥
£�}B�pNgPRPW^OSuw	TW[�kUSnPWPRNg\Et°}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ®*®
¥E}B�
`�XAtASs��SUt*NgPiVYTYX6VYNg[A\]XA\OM���[�[ATRMONQ\dXZVYS���TYXZ\OPWhq[*TW`�X6VYNg[A\OP�}	}/}	}?}	}	}	} ® ¬
® }J
�^OTWhjXZknS$XA\OM���Ng_�SnTr��NQVWVYNg\Et�}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ® ©

��}a��SUPR^Of�VYP�}/}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ¬��

NQ�



 �}$ �NgPWkn^OPWPRNg[A\ }	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ¬*¬
��SUhqSnTWSn\OkUSnPr}	}/}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ¨*¥

�R�W� �plOTWSnSv±
 �Ng`aSn\OPWNg[*\OXAf�
;VRTRSUPRP�XA\OM:
;VYTRXANg\HNQ\�wKXAPRPWNQ�AS���XA_O_ON�V���SUh¦Vp�	Sn\oVRTRNgkUfgS²} ¨o©
��}u��_OPiVYTRXAkUV§}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ¨o©
y�}a�
\oVYTR[;MO^OkvVYNQ[*\�}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ¨*³

� }D�A�¡�bSnk{ldXA\ENgknP�}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ¨*³
£�}J��[*`~cE^EV{XZVRNg[*\OXAf-��cOcOTR[*XAk{lOSnP´}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} © «

��}~��SUVRlO[;MOP¤}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} © «
� }B��\dXZVR[*`aNgks��[;MOSUf�}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} © �
£�}J��[*\OPWVRNQVR^EVYN��*S$�0X�� }	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ©*£
¥E}Dy�[*^O\OMOXATWxb��[A\OMONQVRNg[*\EPa}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} © ®
® }J��[*`~cE^EV{XZVRNg[*\OXAf-��cOcOTR[*XAk{lOSnP´}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} © ¬
¬ }Dw�XATRXAfgfQSnf�
4VYTYX6VYSntZx]XA\OMb�
`~cEfgSn`aSn\oVYXZVYNQ[*\§}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ©A¨
¨E}D��SUt*Ng[*\OXAfG�µXAfgf�
;VYTWSnPRP�XA\OM:"�Sn[*`aSUVRTWxs}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ³ ®

 �}$��SUPR^Of�VYP�}/}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ³ ¬
� }¶�?XAfgNQMdXZVYNQ[*\����rXA\ONQ\OS$�A��wKXAPRPWNQ�ASu�
\E·dXZVYNQ[*\D}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ³ ¬
£�}D��XA_E_ONQV��A�¸wKXAPRPWNQ�*S$�
\E·�X6VYNg[A\�}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ³o©

�p}] �NgPWkn^OPWPRNg[A\ }	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ��«��
� }J��[*`~cE^EV{XZVRNg[*\OXAf-��cOcOTR[*XAk{l�}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ��« £
£�}D��SUt*Ng[*\OXAf��A����SUk{ldXA\ONQknP }/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ��« ¥
¥E}D�0NQ`~N�V{XZVRNg[*\EP¸}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} �*� «

��}:��[*\OkUfg^OPWNg[*\OP­}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} �*� £
"�}���cOc�Sn\EMON��G�? �SUVYXANgfQSnMb
;VRTYXANQ\b�:XAcOP~}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} �*� ¥
�u}u��cOc�Sn\EMON��G�#��[*`acO^EV{X6VYNg[A\dXAf���XATRM��rXATWS$XA\OM:
�[Ah¦V
��XATRS­}?}	}	}	}/}	}?}	}	}	} �*� ¨
��SUhqSnTWSn\OkUSnPr}	}/}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} �*� ³

��� �plOTWSnSv±
 �Ng`aSn\OPWNg[*\OXAf�w/TR[AcdXAtoXZVRNg[*\HNQ\��bx*[;k XATWMONg^E` }	}/}	}	}?}	}	}	}/}	}?}	}	}	} � £Z¨
��}u�
\oVYTR[;MO^OkvVYNQ[*\�}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � £Z¨
y�}���SUVRlO[;MOP¤}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � £Z¨
��}a��SUPR^Of�VYP�}/}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � £A©
 �}$ �NgPWkn^OPWPRNg[A\ }	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � £ �
�p}H��cOc�Sn\EMON��G�?w�XATRXAfgfQSnf���[*fgfQ[�knXZVYNQ[*\�±i"sXAfQSnTRz4NQ\��>����SUVRlO[;MB}	}	}	}/}	}?}	}	}	} � ¥A¥

� }J��SUVRlO[�MEP¹}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ¥A¥
£�}D��SUPR^Of�VYPº}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ¥ ®

��}b��cOc�Sn\EMON��G�#��[*`acO^EV{X6VYNg[A\dXAf���XATRM��rXATWS$XA\OM:
�[Ah¦V
��XATRS­}?}	}	}	}/}	}?}	}	}	} � ¥A¨
"�}���cOc�Sn\EMON��G�	�plOTRSUSv±
 �Ng`aSn\OPWNg[*\dXZf��rXA_OfQS$�	m4^dX6VYNg[A\�}/}	}	}?}	}	}	}/}	}?}	}	}	} � ¥*©
�u}u��cOc�Sn\EMON��G�?y�SnSUfgSUTi±���Sn^�VYSnT��/m4^dXZVRNg[*\OP»}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ® «
��SUhqSnTWSn\OkUSnPr}	}/}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ® £

� ��SUk{ldXA\O[;SnfQSnkUVRTRNQku�dSUSnMO_dXZk{zHNg\b��SUh¦Vp�	Sn\oVRTRNgkU^OfeXZT��bx*[;k XATWMONg^E` }	}/}	}?}	}	}	} � ® ¬
��}u��_OPiVYTRXAkUV§}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ® ¬
y�}a�
\oVYTR[;MO^OkvVYNQ[*\�}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ® ¨

�



��}~��SUVRlO[;MOP¤}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ® ³
� }B��\dXZVR[*`aNgks��[;MOSUf�}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ® ³
£�}B�
[*\ONgksXZ\OM�
4VYTRSvVYk{l�±
 �Snc�Sn\OMESn\oV���^ETRTRSU\oV���[;MOSUfgP¢}	}?}	}	}	}/}	}?}	}	}	} � ® �
¥E}B�r��[Z±
 �Ng`aSn\OPWNg[*\OXAf�w/TR[AcdXAtoXZVRNg[*\�}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ��¬ ®

 �}$��SUPR^Of�VYP�}/}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ��¬A¬
� }J
�cdXZVRNeXAfQfQx~��\ON�hq[*TR`ª
;VYTWSUVRk{l�±� �SUcGSU\OMOSn\oV���[*\OMO^EkUV{XZ\OknS�}	}	}/}	}?}	}	}	} ��¬A¬
£�}D��SUt*Ng[*\OXAfgf�xa�?XZTWx;Ng\Ot~
;VRTRSvVYk{l�±
 �Snc�Sn\OMOSU\oV���[*\EMO^OkUVYXA\OkUS:}	}/}	}?}	}	}	} ��¬ ¨

�p}] �NgPWkn^OPWPRNg[A\ }	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ¨*£
� }J
�cdXZVRNeXAfQfQx~��\ON�hq[*TR`ª
;VYTWSUVRk{l�±� �SUcGSU\OMOSn\oV���[*\OMO^EkUV{XZ\OknS�}	}	}/}	}?}	}	}	} � ¨A¨
£�}D��SUt*Ng[*\OXAfgf�xa�?XZTWx;Ng\Ot~
;VRTRSvVYk{l�±
 �Snc�Sn\OMOSU\oV���[*\EMO^OkUVYXA\OkUS:}	}/}	}?}	}	}	} � ¨A¨
¥E}D�0NQ`~N�V{XZVRNg[*\EP¸}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � © «

��}:��[*\OkUfg^OPWNg[*\OP­}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ©Z¥
"�}���cOc�Sn\EMON��G�#��[*`acO^EV{X6VYNg[A\dXAf���XATRM��rXATWS$XA\OM:
�[Ah¦V
��XATRS­}?}	}	}	}/}	}?}	}	}	} � © ®
��SUhqSnTWSn\OkUSnPr}	}/}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � © ¬

��� ��[*\OkUfg^OPWNg[*\EPu}/}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ³ «
��SUhqSnTWSn\OkUSnPr}	}/}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ³A¨

y�NQ_OfgNQ[*t*TYXZcOlox§}?}	}/}	}	}	}?}	}/}	}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ���A«

�;N



���i
��'�s��
4�s�:yp����


¼ �d½ SnfQfgNQcOPR[*NQMdXAf�t*SU[*`~SvVYTixHPRSU`~N¾±
`~X�¯W[*TrXZ\OM�PWSn`aN�±�`~NQ\O[*T?TYXAMONQN
¿ �OÀ `aSnk{ldXA\E[*PRSU\OPRN�VYNQ�ASskn[*\OME^OkUVYXA\OknS$cdXATRXA`aSUVYSUTRP
½YÁ?��Â cdXAPWPRN��*Ss`�X6VYSnTWNeXAfGcdXATRXA`~SvVYSUTRP
Ã�ÁÅÄ kn[A\OMO^OkvVYNQ�;N�V
xÆVYSU\OPR[*T�kU[*`~c�[*\OSU\oVYP
Ç hq[;kn^OPpNQ\bcETR[*fgXZVYS�PWcOlOSnTW[*NgMOXAf�kn[;[*TWMONg\dX6VYSnP
ÈpÁÅÄ �0XAt*TRXA\Ot*NgXA\]"�TRSnSU\�ÉÊP�PiVYTYXZNg\HVYSU\OPR[*T�kU[*`~c�[*\OSU\oVYP
Ë �d_�SnT�XA\OtAfgS
ÌÍ XAcOcEfgNgSUMÆhq[*TRkUSnPp�*SUkUVR[*T
Î `aSnk{ldXA\E[*PRSU\OPRN�VYNQ�ASsk{ldXA\O\OSUf0kn[*\OPiV{XA\oV�kn[*\EMO^OkUVYXA\OkUS
Ï�Ð>Ñ `aSnk{ldXA\E[*PRSU\OPRN�VYNQ�ASsk{ldXA\O\OSUf0PYXZVR^OTYXZVRNg[*\]kU[*\OMO^OkvV{XA\EknS
Ò Ð>ÑUÓiÔÖÕ PWVRTRSvVYk{l�±�MOSnc�Sn\OMESn\oV�kU^OTRTWSn\oV�kU[*\OMO^EkUV{XZ\OknS
× ��XAfgf-VRlONgk{z4\OSUPRP
×OØ � ×dÙ Ng`~XAt*SUM]XA\OM]PRSUkUVRNg[*\OSUM���XAfgfGVYlONQk{z;\ESnPRP
ÚUÁ PWVRTYXANQ\]Ng\o�ZXATRNgXA\oV
Ú Ð�Ñ PWVRTRSvVYk{l�±�MOSnc�Sn\OMESn\oV�kU^OTRTWSn\oV
Û t*fQ[*_dXAf�V{XA\OtASn\oV�PWVYN�Ü-\ESnPRP�`~XZVYTWN��
Û�Ý SnfQSn`aSn\oV�PWVRNQÜG\OSnPWP�`�XZVRTRN¾�
Þ'�dß fg[��#SnT�±#XA\OMb^OcOc�SnTi±8VYTWNeXA\OtA^OfeXAT?hjXAkUVR[*TRPp[Zh/Û
à cOTWSnkn[A\OMONQVRNg[*\ENg\Ot�`~XZVRTRN��
á�Ý y�[;[*fgSnXA\Hkn[A\O\OSnkvVYN���N�V
xH`~XZVYTWN��
â Ý \4^O`�_�SnT�[Ah��d\ON�VYS�SnfQSn`aSn\oVYP
â�ã \4^O`�_�SnT�[AhKcOTR[;knSUPRPW[*TRP
ä lox;MOTR[*PiV{XZVRNgkscOTWSnPRPW^OTRS
å TYX6VYNg[�[Zh�^O\Ekn[*\OPiVYTRXANg\OSUMbVR[»kn[*\OPiVYTRXANg\OSUM�TWSnPWNgMO^dXZfgP
æ Á �d\ON�VYS�SUfgSn`aSn\oV�XATWksfgSn\EtAVYl

ç ÁÅÄ �rXA^Ok{lox]PiVYTRSUPRP�VYSU\OPR[*T�kn[A`~c�[*\OSU\4VRP

��NQN



è�ÁÅÄ PWSnkU[*\OM�w	NQ[*feX�±���NgTWk{lOlO[AÜ�PWVRTRSnPWP�VRSn\OPW[*T�kn[*`acG[A\OSn\oVYP
Ìé PW[*fg^�VYNg[A\Æ�*SnkvVY[*T
Ìé Á XZcOcOTR[ ��Ng`~XZVRNg[*\Æ[Zh Ìé XZV�NQVRSnTYX6VYNg[A\Hê
ë Ð kUSnfQfg^OfgXAT#VRTYXA\OPW`~SU`�_OTRXA\OS��*[*f�V{XAtAS
ëOì `aSnk{lOXA\O[*PWSn\OPWNQVYN��*Ssk{ldXA\E\OSnf0TRSv�*SUTRPRSucG[ZVYSn\oVRNeXAf
Ìí Á PW^O_OPWcdXAknS$_dXAPWNgPp�*SUkUVR[*T
î PiVYTRXANg\HSU\OSnTWtAxHhq^O\OkvVYNg[A\
ïAð `aNg\ENg`aNgñnSUT#[Zh�TWSnPRNQMO^dXAf�\E[*TR`
Óqò�óvôpò�õ�ôpò�övÕ TWSnkvV{XA\OtA^OfeXATp�rXATWVRSnPRNgXA\bkn[;[*TRMONQ\dXZVRSnP
Ó8÷�ô�ø>ô�ù*Õ cETR[*fgXZVYS�PWcOlOSUTR[*NQMdXAf�kn[;[*TWMONg\dX6VYSnP
Óqú6óûôpú õ ôpúnövÕ NQPR[*cOXATYXA`aSUVRTRNQk��d\ON�VYS�SUfgSn`aSn\oV�kn[;[*TWMONg\dX6VYSnP

�;NgNQN



�0�i
;���������i"$�����?


�{} �  �SUknTRSnXAPRS$Ng\HSUcONgknXATRMENeXAf���w¹XA`acOfgN�VY^OMES���NQVRl�PiVYTWSUVYk{l�}?}	}	}	}/}	}?}	}	}	} � ¨
�{}Ö£ ��fQVYSUTYXZVRNg[*\EPrNg\]��w�MO^OTYX6VYNg[A\]��N�VYl]PR^EPWV{XZNg\OSUM:�A�¸PWVRTRSvVYk{lü}	}/}	}?}	}	}	} � ©
�{}ý¥ "sXAMO[*fQNg\ONQ^O`þTRSUMO^OknSUP�cETR[*_dXZ_ONgfQNQV
x~[Ah�PiVYTWSUVYk{l;±
Ng\EMO^OknSUM�XATWTRlox4VYlO`aNeX�}	}	} � ©
�{} ® ��[*\Et*SnPiVYNQ�ASulES XATiVphjXANgfQ^OTRS�NQ\OknTWS XAPWSnP�PRSU\OPRN�VYNQ�;N�V
x�VY[»PiVYTRSvVYk{l }/}	}?}	}	}	} � ³
�{} ¬ ��lOSUPWV�VYl4^O`ac:XZP�XA\:XZ\4VRN�±
XATRTWl4x4VRlO`~NQk�Ng\oVRSnTW�ASn\oVYNQ[*\]}	}?}	}	}	}/}	}?}	}	}	} £ «
�R�{} � 
�SUTRNgXAf�Ng`~XAt*SUPr[AhKPRlO[ATWVW±
X6��NgP�`�xA[�knXATRMONQ^O`ÿPWfgNQknSnP?}/}	}	}?}	}	}	}/}	}?}	}	}	} ® ¨
�R�{}ý£ �dTRSUm4^OSn\Okvx][AhKPYXATWkn[*`aSnTWS$fQSn\OtZVYlOPK}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ® ©
�R�{} ¥ �pNQPRPR^ESu_OfQ[�k{z~PRk{lOSU`�X6VYNgk$XA\EMb^E\OPWVYXANg\OSUMbVRNgPWPR^OSsPRSUkUVRNg[*\ }	}	}/}	}?}	}	}	} ® ³
�R�{} ® ��Tix*[*PWSnkUVRNg[*\EP�[AhK^O\OPiV{XANQ\OSnM]VYNQPRPW^OS }	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ® �
�R�{} ¬ ��SnXAPR^ETRSn`aSn\oV�XA\OMb`~[;MOSUf�kn[;[*TRMENg\dXZVRS�PWx;PiVYSn`aP�}/}	}	}?}	}	}	}/}	}?}	}	}	} ¬A«
�R�{} ¨ ��\4VRSnTWNg[*Tr�;NgSv�'[Ah��d\ON�VYS�SUfgSn`aSn\oV�`a[�MOSUf�}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ¬ £
�R�{}ý© w�[*PWVRSnTRNQ[*Tr�;NgSv�'[Ah��d\ON�VYSsSnfQSn`aSn\oV�`~[;MOSUf¹}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ¬ ¥
�R�{} ³ ��NQ_GSUTpXA\OtAfgSnPphqTW[*`ÿSUNgt*loV�XAcONQk XAfGVYNgPWPR^OSs_OfQ[�k{z4PH}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ¬ ¨
�R�{} � ��[AV{XZf�fgSnXAPWV�PRm4^dXZTRSnP��OV�[AhK�rXZfgf-VRlONgk{z4\OSUPRPs}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ¬ ©
�R�{} ��« ��SnXAPR^ETRSnM:XA\OM]�OVRVRSnM]�d_�SnT�XA\Ot*fQSnPrhq[*TrVRlOSsTYXA_E_ONQV�XA\EMbME[*t�}/}	}?}	}	}	} ¬A�
�R�W�{} � ��^EVRfgNg\ES�[Ah�VYlOS$��Sv�pVY[*\;±���XAcOlOPW[*\:`aSUVRlO[�Mµ}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ©*©
�R�W�{}Ö£ ��^EVRfgNg\ES�[Ah�VYlOSs`a[�MON��dSnMb��SU�pVY[A\�±���XAcOlOPW[*\b`~SvVYlO[;M�}?}	}	}	}/}	}?}	}	}	} ³*¥
�R�W�{}ý¥  �NgXAt*TYXZ` [AhKkn[A`~cO^�V{XZVRNg[*\dXZf-cOTW[�kUSnMO^OTWS }	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ³ ®
�R�W�{} ® ��^O\]VYNg`aS�hq[*TrVRlOS��dTRPiV�fg[oXAMHPiVYSUc�}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ³*¨
�R�W�{} ¬ ��^O\]VYNg`aS�XA\EM�PWcGSUSnMO^Ocü}	}	}/}	}	}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ³*³
�R�W�{}ý¨ ��SnPWNgMO^dXZfgP�XA\OMbPWVRTYXANQ\]Sn\OSUTRtAxHk{lOXA\Ot*S¶}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ³ �
�R�W�{}Ö© ��\Ofg[oXZMOSnM � MOSvhq[*TR`aSnMH�ASn\oVYTWNgkn^EfeXATpkUTR[*PWPi±
PWSnkvVYNg[A\OP�XZ\OMb�A[*fg^E`~SUP }	}	} �*«
�R�W�{}ý³ �
\OkU[*`acdXZVYNQ_OfgS�MONgPWcOfeXAkUSn`aSn\oV�PR[Afg^EVRNg[*\H[*\���� }	}/}	}	}?}	}	}	}/}	}?}	}	}	} �E�
�R�W�{} � �/cONQk XATWMONeXAfGPWVRTYXANQ\bcETR[A�dfQSnP Ó �O_GSUT�kU[�[ATRMONQ\dXZVYSUP Õ }/}	}	}?}	}	}	}/}	}?}	}	}	} � £
�R�W�{} ��« w/TRNQ\OknNQcdXAf�PiVYTRXANg\bXA\OMbXA\Et*fgS�cOTW[A�dfQSnP�}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ®
�R�W�{} �*� ��NQ_GSUTpXA\OMbknTW[*PRP��d_�SnT�PWVRTYXANQ\]ldXA`a`~SUTr`�XZcOP#}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} �o¬
�R�W�{} � £'��TYXA\EPR`�^OTRXAf�\O[*TW`�XZf�XA\OMbPRlES XAT�PWVRTYXANQ\OPH}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � ©
�R�W�{} � ¥¸�rXA^Ek{l4xbPiVYTRSUPRP�Ng\H�d_�SnT�XA\EM�kUTR[*PWP��d_�SnT�MONQTRSUkUVYNQ[*\OPB}	}?}	}	}	}/}	}?}	}	}	} � ³
�R�W�{} � ® ��Snt*NQ[*\dXAf�è ó
ó XA\OMHè õ
õ hqTR[A`ÿPRNQ`~cEfgNQ�OSnM]XA\OMH�d\ENQVYSsSUfgSn`aSn\oV�`a[�MESnfgP�}	} �*�
�R�W�{} ��¬ 
�c�SnkUNgSUP�PWcGSUknN��dk��d_GSUT�XA\OMbknTR[APRP��d_GSUTpè�±
È�kn^ETW�*SUPº}	}?}	}	}	}/}	}?}	}	}	} ��«*¬
�R�W�{} � ¨!�/cONQk XATWMONeXAfGPWVRTYXANQ\bcETR[A�dfQSnP Ó knXATRMENeXAk�kU[�[*TWMONg\OXZVYSUP Õ }	}	}?}	}	}	}/}	}?}	}	}	} �*��¬
����} � ��\Ofg[oXZMOSnMbXA\OMbMOSvhq[*TR`aSnM]c�[AVYSU\4VRNeXAfQP�XZV�SncENgk XZTRMONQ^O` }?}	}	}	}/}	}?}	}	}	} � £Z³
����}ý£ �/`aSnTRtANg\Ot���X �*S�X6V�SncONQk XATWMONg^O`b�>^O\Efg[oXAMESnMbXA\OMbMOSUhq[ATR`aSnM]PWVYXZVYSUPD}	}	} � ¥ «
����} ¥ ��TYXA\EPR`�^OTRXAf0XAkvVYNQ�ZXZVRNg[*\~VYNg`aSA��^O\Ofg[*XAMOSnM�XA\OM]MOSvhq[*TR`aSnMbPWVYXZVYSUPs}?}	}	}	} � ¥ �
��} � "�Sn\OSUTYXZVRNg[*\H�d\ENQVYS�SUfgSU`~SU\4V�cETR[*cdXZtoXZVYNQ[*\HMO[*`~XANQ\J}	}	}?}	}	}	}/}	}?}	}	}	} ��¬Z«
��}ý£ ��NQ_GSUTpXA\OMbknTW[*PRP��d_�SnT�PWVRTYXANQ\]`�XAcEP­}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ��¬ ¥
��} ¥ ��kUVYNQ[*\]cG[ZVYSn\oVRNeXAfQPn�>PWcdXZVYNgXAfgf�x�^E\ONQhq[*TW`ÿPiVYTRSvVYk{l�kn^OTWTRSn\oV/}	}	}	}/}	}?}	}	}	} ��¬ ©
��} ® ��kUVYNQ[*\]cG[ZVYSn\oVRNeXAf�XZ`~cOfQNQVR^OMOS�`~XAc�� Ò Ð�ÑnÓ È���� Õ `~[;MOSUf/}?}	}	}	}/}	}?}	}	}	} � ¨A¥

N��



��} ¬ ��kUVYNQ[*\]cG[ZVYSn\oVRNeXAf�XZ`~cOfQNQVR^OMOS�`~XAc�� Ò Ð�ÑnÓ È���� Õ `a[�MOSUf]}?}	}	}	}/}	}?}	}	}	} � ¨ ®
��} ¨ ��kUVYNQ[*\]cG[ZVYSn\oVRNeXAf�XZ`~cOfQNQVR^OMOS�`~XAc�� Ò Ð�ÑnÓ È���� ô È��	� Õ `a[;MOSnf»}	}/}	}?}	}	}	} � ¨ ¬

�



���i
��!��������yr�0�?


�{} � ��NQ_GSUTr[*TWNgSn\oVYXZVYNQ[*\Æhq[*TpPRSv�*SUTYXAf�PRc�SnkUNgSnPa}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ®
�R�{} � ����
E��[ZhK�OVWVYSUM�t*SU[*`aSUVYTix]XA\OM]�d_�SnTpMONQPWVRTRNg_E^EVYNQ[*\�}	}?}	}	}	}/}	}?}	}	}	} ¬ ®
�R�{}ý£ ��\dXZVY[A`~NQk XAfGNg\Ehq[*TW`�X6VYNg[A\~hqTR[A`ÿVYlOS$�>��`~[;MOSUfÿ}/}	}	}?}	}	}	}/}	}?}	}	}	} ¬ ®
�R�{} ¥ ����
E��hq[ATrVYlOSsPRNQ`~cEfgNQ�OSnMÆVYTWNgfQNg\OSnXAT�`a[�MESnfa}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ¬ ³
�R�{} ® "�Sn[*`aSUVRTRNQk�kn[;[*TRMENg\dXZVRSnP�XA\EMb�d_�SnT�XA\Et*fgSUPpNg\HVYlOSs`a[�MESnf��A� }	}?}	}	}	} ¨ «
�R�{} ¬ "�Sn[*`aSUVRTRNQk�kn[;[*TRMENg\dXZVRSnP�XA\EMb�d_�SnT�XA\Et*fgSUPpNg\HVYlOSs`a[�MESnf���� }	}?}	}	}	} ¨ �
�R�{} ¨ "�Sn[*`aSUVRTRNQk�kn[;[*TRMENg\dXZVRSnP�XA\EMb�d_�SnT�XA\Et*fgSUPpNg\HVYlOSs`a[�MESnf�PWSncEVR^O`­}	}	}	} ¨o£
�R�W�{} � ��XA_O_ON�V��A�¸PRNQ`�^OfeX6VYNg[A\ÆTR^O\]VYNQ`~S�}?}	}	}/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ³ �
�R�W�{}Ö£ ��SnXA\]è ó
ó XA\OMHè õ
õ hqTR[*` PRNQ`~cOfQNQ�dSUM]XA\OMH�d\ON�VYSsSnfQSn`aSn\oV�`a[�MOSUfgP¹}	}	}	} ��«A«
�R�W�{}ý¥ �:X6VYSnTWNeXAf-cdXATYXZ`~SvVYSnTWPrhq[*Tpkn[A\OPWVRNQVY^�VYNQ�ASsfeX ��PD}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ��« ¨
����} � ����SnkU^EVYNQ[*\bVRNg`aS�hq[*T�¥* !cOTW[*cdXAtoX6VYNg[A\ }/}	}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} � £Z³
����}ý£ ��^O\]VYNg`aS � PRc�SnSnME^Oc�hq[*TpcOXATYXAfQfgSUf-kn[Afgfg[;k X6VYNg[A\�±i"sXAfgSUTRz4Ng\~�>��TR^O\OP	}	}	} � ¥ ¬
��} � ��[;MOSUfgPp[Ah�`~SUk{ldXA\O[*PWSn\OPWNQVRNQ�*SskU[*\OMO^OkvV{XA\EknS }	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ��¬ £
��}ý£ ��w�`~[ATRcOlO[Afg[*tAx��>PWcdXZVRNeXAfQfQxa^O\ON�hq[*TR` kn[*\OME^OkUVYXA\OknSD}	}?}	}	}	}/}	}?}	}	}	} ��¬ ¨
��} ¥ ��SnXA\bPWVYTWSUVRk{l�±
MOSUcGSU\OMOSU\4V�kn[*\OME^OkUVYXA\OknSUP�}	}?}	}	}/}	}	}?}	}	}	}/}	}?}	}	}	} ��¬ ³
��} ®  �NQPRc�SnTRPWNg[*\H[Zh���w? ��dTWSnt*NQ[*\dXAfQfQxo±��ZXATix;Ng\Otukn[*\OME^OkUVYXA\OknS�}	}	}	}/}	}?}	}	}	} ��¬Z�
��} ¬ ��w¹XA`acOfgN�VY^OMOSZ�>TRSUt*Ng[A\dXAfgf�xo±��ZXATWx;NQ\Ot�kU[*\OMO^OkvV{XA\EknS�}	}	}?}	}	}	}/}	}?}	}	}	} � ¨ «
��} ¨ ��SnXA\b��w¹XA`acOfQNQVY^EMOS�XZV�SU\OMO[;k XATWMONg^O`ªXA\OM]SncONQk XATWMONg^E` }	}/}	}?}	}	}	} � ¨ �

��N



���r�s���p�B�0�? s"s�?�:�	����


�plONQPuMONQPRPWSnTWVYXZVYNQ[*\�NgP�VYlESaTWSnPW^OfQV$[Ah�\OS XATWfQxºPWN��ºxAS XATWP�[Ah#_ONQ[�SU\Ot*Ng\ESnSnTWNg\Ot]PiVY^OMEx
XZV	VYlES���\ONQ�ASnTWPRNQV
x�[Ah0�rXAfQNQhq[*TW\ONeX�
EXA\~ �NgSntA[O}K�Kkn[*\EMO^OkUVRSnMaVYlOS�TRSUPRS XZTRk{l�MESnPRkUTRNQ_GSUM�lOSUTRSnNQ\
XAP�X~`aSn`�_�SnT�[Ah>VRlOS��rXZTRMONgXAku��Snk{ldXZ\ONgkUP���SUPRSnXATRk{l "�TR[*^Ec:Ng\]VYlES� �SncOXATWVR`~SU\4V�[Ah	y#Ng[Z±
Sn\Et*Ng\OSUSnTWNg\Ot»^O\OMESnTpVYlOSsPW^OcGSUTW�;NgPWNg[*\b[Ah� �Tn}/��\OMOTRSv�¸��k ��^OfgfQ[�k{l�}	�plOS��dTWPWV�k{ldXAc�VYSnT�MOSû±
PRkUTRNQ_GSUP��ASn\oVYTWNgkn^EfeXAT�XA\dXZVR[*`�xA��`aSnk{lOXA\ONgkUP�XZ\OM:SUfgSnkvVYTW[*cOlox;PRNg[Afg[*tAxA��XA\OM:`aSnk{lOXA\O[;SnfgSUkUVRTRNgk
hqSnSUMO_dXAk{z�}���ldXAcEVRSnT��R�rMOSvV{XANQfgPpVYlES�MOSv�*SnfQ[*cO`aSn\oV�[Zh/XaVRlOTRSUSv±�MONg`aSn\OPWNg[*\OXAf��d\ON�VYS$SnfgSU`~SU\oV
`a[�MOSUfO[AhGVYlOS�TYXZ_O_ONQV/�ASn\oVYTWNgkU^OfeXAT	t*SU[*`aSUVYTix»XA\OM»�d_�SnT?XATWk{lONQVRSnkUVR^OTRSZ}	w�XATiVYP	[Ah���ldXAcEVRSnTRP?�
XA\OM �R��ldX �*S~_GSUSn\µcE^O_OfgNQPRlOSUM´NQ\�

���������������������������! "�#��$��&%��('*)+�-,.��$#/!,0%��1�2���-,.���� Ó �A[*f8}
¨ � � ��¬ ©�± � ³ ® � ���A� ³ Õ }��
\:��lOXAcEVYSUTp�R�W�?VRlOS�`~[;MOSUf-NgPp^EPRSnMHVR[aNQ\o�*SnPiVYNQtoXZVYS�cOXAPRPWNQ�*S��ASn\oVYTWNgkU^�±
feXZT?`aSnk{lOXA\ONgkUP�[Ah-VYlOS�TYXA_O_ENQV?lOS XZTWV43;VYlONQP#k{lOXAcEVYSUTrNgP?_�SnNg\EtucOTWSncdXZTRSnMÆhq[AT?PW^O_O`aNgPWPRNg[A\~VY[�X
_ONQ[*`~SUMONgknXAfdSn\Et*Ng\OSUSnTWNg\Otr¯W[*^OTW\dXAf8}>��ldXAcEVRSnT#���'MOSUPRknTWNg_�SnP�Xu`a[�MOSUfgNQ\OtsPWVY^EMEx�[Zh�SnfQSnkUVRTRNQk XAf
cOTW[*cdXAtoX6VYNg[A\bVRlOTR[*^Et*l:^O\Efg[oXAMESnM�XZ\OM�MOSvhq[*TR`aSnM�`�x*[;k XATWMONg^E`�}p�
\���ldXAcEVRSnT����G��lONQk{l:NQP
XAfQPR[:_�SnNQ\Ot�cOTWSncdXZTRSnM�hq[*T$PR^E_O`~NQPRPWNg[*\���cG[*PWPRNQ_OfgS~`~SUk{ldXA\ONQPR`aP�[Ah�`aSnk{ldXZ\O[�SUfgSUkUVYTWNgkahqSnSnM;±
_dXAk{zbXATWSuNQ\o�*SnPiVYNQtoXZVYSUM�VRlOTR[*^Et*l�`a[;MOSnfQNg\Ot�PiVY^OMONQSnP�[Ah�VRlOSuSvÜ-SUkUV�[Ah>TWSnt*NQ[*\dXAf�`�xA[�knXATRMENeXAf
MOSvhq[*TR`~XZVYNQ[*\H[*\bXAkvVYNg[A\bc�[AVRSn\oVYNgXAf�`a[*TRcOlE[*fg[*tZx*}

�uVRldXA\Oz´VYlOS]`aSn`�_�SnTWP�[Ah�`ux� �[;kUVY[ATYXAf���[A`~`aNQVWVYSnS~hq[*T�VYlOSUNgT�kU[*\oVYTRNQ_O^EVRNg[*\OP
VY[aVYlOSuPR^OkUknSUPRP�[Ah>VRlONgP�SUÜG[*TiV }� �Tn}���\EMOTRSv� ��k���^OfQfg[;k{l�cOTW[��;NQMOSnM:VRlOS�[��ASnTYXZfgf0t*^ONQMdXA\OkUS
hq[*TÆ`ux¹cOTW[6¯WSnkvVbXA\OM��rXZPbNQ\OPWVRTR^O`aSn\oVYXAf�NQ\�PRSnkU^OTRNQ\Ot�VYlOS��ZXATWNg[*^EPÆTRSUm;^ENgTRSUM¶TRSnPW[*^OTWknSnPU}
 �Tn}/
�kn[AVWV�yrXAMESn\HNg\oVRTR[;MO^OknSUMÆ`aS�VY[�cOXATYXAfQfgSUfdkn[*`acO^EVRNg\Ot�XZ\OM���XAPpSv�;VYTWSn`aSnf�x~lESnfgc�hq^Of-NQ\
TRSUfeXZVRNg\Ot�XA_OPiVYTYXZkUV>VRlOSn[*TixuVR[�`�x$cdXATiVYNgkU^OfeXZTKcOTW[*_OfQSn`b}� �TWPn}/|*XZ`~SUP	��[��*SnfQfdXA\OMa"�TRSUt��dSnfQM
zASUcEV�`aS�hq[�kU^OPRSUM�[*\bVYlOS$PRkUNgSn\oVRNQ�dk$m4^OSnPiVYNg[A\OP�[Ah�k XATWMONeXZkshq^E\OkUVRNg[*\��dVRl;^EP�cOTWSU�*SU\oVYNg\Et�`aS
hqTR[A`­MOSv�*SUfg[*cONQ\Ot65¦¯W^EPWVsXA\E[AVYlOSUT�`a[*^OPRSuVYTYXZc�}87D �Tn}$��XATRz:�	fQfgNQPR`~XA\b��XAP�NQ\4�ZXAfQ^dXA_OfQS�XZP
XA\�[*_4¯WSnkUVRNQ�ASpPRknNQSn\oVYN��dkr[*_EPRSnTi�*SUTn�4TRSUm;^ENgTRNQ\Ot�`aS�VY[�knfgSnXATRf�x$kn[*`a`�^O\ONQk XZVRS#VRlOSrNg`ac�[*TWVYXA\OknS
[AhKm4^OSnPiVYNg[A\OP�VR[»_GS$XA\OPi��SUTRSUM�XA\OM]VYlES$kU[*\oVYTWNg_O^EVRNg[*\EPp[Ah�`uxÆTRSUPRSnXATRk{l�SvÜ-[ATWVYPU}

�>ldX �AS�_�SnSU\~hq[*TiVY^O\dX6VYSpVY[$MOTYX ��[A\aVRlOS�Sû��cGSUTWVYNQPRS�[Ah�`~XA\ox�c�Sn[*cEfgSpVY[$kn[*`acOfQSUVYS
VYlENgP	��[*TWz�}#��NgPWlÆwKX��ASnfQSnk�cOTW[���NQMOSnM�`~S���NQVRl~VYlES�lOSnXATWVRP#hqTR[A`¡��lONgk{lÆ�/kU[*fgfQSnkvVYSnMaVYlOS�TYX �
MdXZVYX]hq[ATsVRlOSaXA\dXZVR[*`aNgk�`a[�MOSUf>MOSUPRknTWNg_�SnM´Ng\µ��ldXAcEVRSnT$�R�{}~ �TRPn}a��fQNgPiV{XANQT��?[*^O\OtE��w�SUVYSUT

�ENQN



��^E\4VRSnTU�KXZ\OM���XA\ �0S "sTWNgkUS�cOTR[��;NgMESnM `�^Ok{l�\OSnSUMOSnM´XAME�;NQknS�MO^OTWNg\OtHVRlOS�MOSU�ASnfQ[*cO`aSn\oVs[Ah
VYlES$`a[;MOSnf2}	 �Tn}	��SU�;Ng\:��[*PiV{X��rXAP�XA\bNg\o�ZXAfg^OXA_OfgS�PR[*^ETRknS$[Ah�Ng\Ehq[*TW`�X6VYNg[A\~��lOSU\:��_�Snt*XA\
^OPWNg\Ot$[*^OT>�d\ENQVYS�SUfgSn`aSn\oV?cOTW[*t*TYXZ`�}K �Tn}K��\O\Æ�:XATRNQS�"$XZfgfeXZt*lOSnTK�rXAP	t*SU\OSnTW[*^OP	VY[$MONgPWkn^OPWP
lOSUT�Sv��cGSUTRNQ`~SU\4VRP�Ng\�MESUV{XZNgf8�-XA\OMºVY[HcETR[��;NgMOS�`aS���N�VYlºlOSUT�TYX ��MOXZV{XE}$ �TU}�|*XAk{z:��[At*SnTWP
cOTW[��;NQMOSnM�hqTRSnm4^OSU\oV]XA\OM�MOSUVYXANgfQSnM�XA\OPW�#SnTWP�VY[ `�x Ó PR[*`aSUVRNg`aSnP»\O[*\OPWSn\OPWNgknXAf Õ m4^OSnPiVYNg[A\OP
TRSUtoXATWMONg\OtbVYlOS�kn[*fQfg[;k XZVRNg[*\�±�"$XZfgSnTWz4Ng\��d\ON�VYS~SnfgSU`~SU\oV�`aSUVYlE[�M�}� �Tn}���\OMExµwK[*fQfeXATWM´��XAP
lOSUfgcEhq^Ofd��N�VYlaMONgPWkn^OPWPRNg[A\OPrXA_�[*^EV#XAkvVYNQ[*\~c�[AVRSn\oVYNgXAf�`~[;MOSnfQPn�4XA\EM~��NQVRlÆ �TU}> �SnfQNgfgXAl»��^OSUfgP�±
Ng\Et cOTR[��;NgMESnM�PRSv�*SUTYXAf�kU[*`acO^EVYSUTÆNg`acOfQSn`aSn\oV{XZVRNg[*\EP�[AhsVYlOS�`a[;MOSnfQPn}���XATRz���NQVRk{lONg\ESnTn�
��TRNQP���NQTWVR^OSA���:XATRz� �^:9aSnfQM��G �TRSU��
�k{lOXZÜ-\ESnTn���0NQ\Ol:�	^���XA\OMº��XZVYldXZ\��¶Ngt*SUT�zZSncEVs[*^ET
MOSUcdXATWVR`~SU\oV{XAfdkU[*`~cE^EVYNQ\OtsPWx;PWVRSn`�^Oc�XZ\OM~TW^O\O\ONQ\OtO}/ �TWPn}/y#NgfgfE�sXATRfQ[*\aXA\OM»� XAf�V?yrX6�;VYSUT
cOTW[��;NQMOSnMHlOSUfgcEhq^EfGVYSUk{lO\ONQk XAf-XAME�;NgkUS�XA\OMHPRXA\ONQV
x~k{lOSUk{z;PU}r��SnñnX��:XAñUldXATRNG�rXAPrX�hq^O\H[�9aknSû±
`~XZVYSZ��XA\OM��#S�PWldXATRS�VRlOS�PRXA`~SuNg\oVYSUTRSUPWV�NQ\:VYlOS�\OSU��PWt*TR[*^EcOPn}�
EXATRX~�?XAcOfQ[*\���XAP�lOSUfgcEhq^Of
��NQVRlHMdXZVYX�XA\dXAf�x�PWNgP#`~SvVYlO[;MOPn�EMONgPWkn^OPWPRNg[A\OPp[Ah�kn[*fQfeXAtASn\�PiVYTW^OkUVR^OTRS$XA\OMÆhq^E\OkUVRNg[*\��EXA\OM]lOSUT
fg[��ASu[AhKz4NgMOPU}p
�Sv�*SUTYXAf�^O\OMOSUTRt*TRXAMO^dX6VYS$PWVY^EMOSn\oVYP�kn[*fQfgSUkUVYSUMb�O_GSUT�[*TWNgSU\4VYXZVYNQ[*\HMdXZVYXE}p
;kn[AVWV
��[;[*\Of�x]PYXAkUTRNQ�OknSnMºlENgP���SUSnzASU\OMOP�VY[~PRSUkUVYNQ[*\:VRNgPRPW^OS�XA\EM:TRSUcdXANQT�fgXA_:SUm;^ENgcO`aSn\oV }�|ASnPWPRNQk X
�µXAt*Sn\EPRSnNQf8��
;VYSUcOldXA\ONQS�w�XZ[O�0|AN>��^���XA\OM�w/lONgfKyrXAMEMO[*^OT�XZfgPR[�kn[*fQfgSnkvVYSUMºMdXZV{X��-MOSv�*SnfQ[*c�SnM
Sv��c�SnTWNg`aSn\oV{XAf�cOTW[�kUSnMO^ETRSnPU�p[*T»Ng`acOfgSU`~SU\oVYSnM�kU[*`~cE^EVYSUT~`a[�MESnfgPU}���fgfrVRlOS�`aSn`�_GSUTRP»[Ah
�p�:�p" cOTR[��;NgMOSUM�PR^OcOc�[*TiV �	NgMOSnXAPn�?XA\EM�lOSnfQcEhq^OfrkUTRNQVRNgkUNgPR`§MO^ETRNg\Etº[*^OT��dTRNQMdX xµ`a[*TW\ONg\Ot
feXZ_b`aSnSvVYNQ\Ot*Pn}

�bxÆ��N�hqS$�rXATR[Af�ldXAP�_�SnSn\b`�x�PRNg\Et*fgS�SU\OMO^OTWNg\Ot»PW[*^OTRkUSu[Zh�PiV{XA_ONQfgN�V
xaVRlOTR[A^Ot*lO[*^�V
VYlENgP$SUÜG[*TWVn}���SnTucOTR[AhqSUPRPWNg[*\dXZf�XA\EMµc�SnTRPW[*\dXAf#XAME�;NQknS�knXATRTWNgSUMµ`aSaVRlOTR[*^Et*lµVYlENgP$cOTR[6¯WSUkUVn}
��SUT�PR^OcOc�[*TiV�XZ\OMbVRldXZV�[AhK`�xÆhjXZ`~NQfQxa\OSU�ASnT��rX �ASnTRSUM�[��*SUT�VRlOSsfeXAPiV�PRN¾�Hx*SnXATRPU}

�bx��dTWPWV�VRlOTRSUSaxAS XATWP�[Ah�PWVY^EMEx���SUTRSÆPW^OcOc�[*TWVRSnM _ox�VYlOS~ �SncOXATWVR`~SU\4Vu[Ah�y#Ng[Z±
Sn\Et*Ng\OSUSnTWNg\Ot´^O\OMOSUT�VYlOS:�����°w/TWSnMO[;kUVR[*TYXAf���TYXANQ\ONg\Otµ"�TYXA\oV }D��X6VYNg[A\dXAf�
�knNQSn\OkUSº�d[*^O\�±
MdXZVRNg[*\:"�TYXA\oV�yr�?
4± � ¨*¥ ® � © ® PW^OcOc�[*TWVRSnM�`�x]TWSn`~XANg\ENg\Ot�xAS XATWPn��XZ\OM�VRlOSuPW^Oc�SnTRkU[*`acO^EVYSUT
TRSUPR[*^ETRknSUP��#SnTWS�cOTW[��;NQMOSnM]VYlOTW[*^Ot*l]VYlES���XZVYNQ[*\dXAf�y#Ng[*`aSnMONQk XAf���[*`acO^EV{X6VYNg[A\dXAf���SnPW[*^OTRkUS
�����!��� « ³ « ¨ ¬ }

��NgNQN



���
�K�

��cETRNgf�£A¥E� ��� ¨ « y�[*TW\���yrXAzZSnTWPW�dSUfgM����rXAfQNQhq[*TW\ONeX
��� ³ ® y�}#
G}?�/fgSUkUVYTWNgknXAf��/\Ot*Ng\ESnSnTWNg\OtE�r��\ENQ�*SUTRPWNQV
x�[Ahs�rXZfgNQhq[ATR\ONgXE�

 �X �;NgP
��� ³ ® ± ��� ³*¨ 
;x;PWVRSn`aP	�/\Ot*Ng\ESnSnTU�;
�NgtA\dXAfE
�knNQSn\OkUSr�
\OkA}��;
EXA\oVYXs��feXATRX��rXAf�±

NQhq[ATR\ONgX
��� ³A³ �´}>
G}>�/fgSUkUVRTRNgknXAf#�	\Et*Ng\OSUSnTWNg\OtO�>��\ON��*SnTWPRN�V
xµ[Ah��rXZfgNQhq[ATR\ONgXE�

 �X �;NgP
��� ³ � �´}�y�}d�u}d��\ENQ�*SUTRPWNQV
x][Ah>�rXAfgN�hq[*TR\ENeXE�; �X �;NgP
���*� ¥6± ���A� ¨ �dSnfQfg[��s�?�����ª��TYXANQ\ONg\Ot "�TYXZ\4Vn����\ONQ�ASnTWPRNQV
x [Ah��rXZfgNQhq[ATR\ONgXE�


EXA\� �NgSUt*[
���*� ® �´}�
�}�y�Ng[;Sn\Et*Ng\OSUSnTWNg\OtO� ��\ON��*SnTWPRN�V
x�[AhE�rXAfgN�hq[*TR\ENeXE� 
EXA\$ �NgSUt*[
���*�A�  �[;kUVY[ATp[Ah>w/lONQfg[*PW[*cOlox

��\ENQ�*SUTRPWNQV
xH[Ah>�rXAfQNQhq[*TW\ONeXE�E
EXA\� �NgSUt*[

w	��yr���i���/�p�i����


à<;�=?>A@4BDC-E	FHGI@�J
�	SUVWVYSUT���}d|E}dXZ\OMb��k���^Efgfg[;k{lH��}O �}E�plOTWSnSv±
 �Ng`aSn\OPWNg[*\OXAfG��\dXAf�x�PWNgPr[Zh���SntANg[*\dXZf��rXATWMONeXZk
�d^O\OkvVYNg[A\���� ��[;MOSnf�[Ah���XZ_O_ONQV»�	SU\4VRTRNQkn^OfgXAT»��\dXZVR[*`�xA}�w/TR[*t*TWSnPWP�Ng\�y�NQ[*cOlox;PRNgkUP�XZ\OM
��[*fQSnkU^OfeXATry�Ng[*fQ[*tAxA�O¨ � Ó £�±�¥ Õ � ��¬ ©�± � ³ ® Ó ���*� ³ Õ
KML @NG"CI;�B�GI@�J
�	SUVWVYSUTs��}�|E}��0��[At*SnTWPs|E}0�´}��0XA\OM ��k ��^OfgfQ[�k{l��u}� �}-�þ�KNg\ON�VYSu�	fQSn`aSn\oVu��[;MOSnf�[Ah#w�XAP�±
PRN��*S���Snk{ldXZ\ONgkUP�XA\OMº�/fQSnkUVRTRNQk XAf�w/TR[*cOXAtoXZVRNg[*\bNg\bVYlOS���XA_E_ONQV��	Sn\oVYTWNgkUfgSnPU}���[A`~cO^�VYSnTWP�NQ\
�rXATWMONg[*fQ[*tAx ���*� ³��*[*f2}	£ ¬ �4cOc-}?© «o¬"O © « ³E�;
�SUcEVYSU`�_GSUT � ¥�± � ¨E� � �*� ³E����fgSv�*SUfeXA\OMÆ���u}4���	�?�
w/TRSUPRPn� ���A� ³
��k ��^OfgfQ[�k{l]��}� �}OXA\OM]�	SUVRVRSnT���}�|E}d��\dXZVR[*`~NQk XAfQfQxa��kUkn^OTRXZVYS$��NQ\ONQVRS��/fgSU`~SU\4V��b[�MOSUf�[Ah
�rXATWMONeXAk»�/fQSnkUVRTR[*`aSnk{lOXA\ONgknXAf>�
\oVYSUTYXAkvVYNQ[*\OPn}»�KNgTRPiV��
\oVYSUTR\dXZVRNg[*\OXAf>�
\oVYSUTRMONQPRknNQcOfgNQ\dXATixº��[*\;±
hqSnTWSn\OkUS�[*\��rXATWMONg[��ZXAPRkU^OfeXZT��bSnMONQknNg\ESA�A
�^OTRtASnTWxA�o
�kUNgSU\OknSZ�*XA\OM���Snk{lOXA\ONgkUPn�*|A^O\OSr¨�± � � ���*� ©
�µXAPRlONQ\OtAVR[*\��d s�
�	SUVWVYSUT	��}*|E}*XA\OMa��k ��^OfgfQ[�k{l��u}* �}A�¹��Ng\ON�VYS#�/fgSn`aSn\oV?�b[�MOSUfO[AhdVRlOS���XZ_O_ONQVK�	Sn\oVYTWNgkU^OfeXAT
"�Sn[*`aSUVRTWx*}/��\O\dXAfQPp[Ah�y�Ng[*`aSnMENgk XZf��/\Ot*NQ\OSnSUTRNg\EtO��£ ® Ó 
�^OcOcEf8} � Õ �Ö
4± ®*® Ó 
;SncQP*��kvV ���A� ¨ Õ }

��NQ�



�����	�0 s
]����
;���� r�

�:X�¯W[AT��KNgSnfQM��>y#Ng[;Sn\Ot*NQ\OSnSUTRNQ\Ot


;VR^OMONQSnP�Ng\]��cEcOfgNQSnMb�:XZVRlOSn`~XZVRNgknPU}
w/TR[ZhqSnPRPW[*T���^OMETRSUx]�u}d�KSUTRTRXAPn����\ONQ�ASnTRPWNQV
x][Ah>�rXAfQNQhq[*TW\ONeXE��
EXZ\: �NQSnt*[

;VR^OMONQSnP�Ng\by�NQ[*`~SUk{ldXA\ONQknPU}
w/TR[ZhqSnPRPW[*T���\OMETRSU�� �}���k���^Efgfg[;k{l�����\ONQ�ASnTRPWNQV
xH[Zh/�rXAfQNQhq[*TW\ONeX��O
EXZ\� �NQSnt*[

;VR^OMONQSnP�Ng\bw/lox�PWNg[*fQ[*tAxA}
w/TR[ZhqSnPRPW[*T���}Å±
�	}Ow�XA^OfK
�^E\OtO����\ENQ�*SUTRPWNQV
xH[Ah>�rXAfQNQhq[*TW\ONeXE�E
EXA\b �NQSnt*[

�;�



��yp
;���������¸���������¹ ��i
E
E�	���K�/�p�i���

%'&�(*)	+-,/.0&�12&�(4365678(:9/&;&�<>=?+-(A@B78,DC�&E,�365678(;F/1�+G5H%JI�.K(�+G56</78F/L

_ox

�dTRSUMOSnTWNgk{z]|E}O�	SvVRVYSUT
 �[;kUVR[*Tp[Ah�w	lENgfg[APR[*cOlox�Ng\by�Ng[;Sn\Et*Ng\OSUSnTWNg\Ot
��\ON��*SnTWPRN�V
xH[Ah>�rXAfgN�hq[*TR\ONgXE�E
EXA\b �NgSUt*[O� � �*�*�
w/TR[AhqSUPRPR[AT���\OMOTWSU�! �}��bk���^OfQfg[;k{l�����ldXANQT

�plOS�NQ\E·d^OSU\OknS�[Ah	VRlOTRSUSv±
MENg`aSn\OPWNg[*\dXZfKMONgXAPWVR[*fgNQkuPiVYTRXANg\�[A\�XAkUVRNg[*\�c�[AVRSn\oVYNgXAf�`a[*TRcElO[*fg[AtAx
Ng\ Ng\oVYXAkUV$`�xA[�knXATRMONQ^O`°��XAPuNQ\o�*SnPiVYNQtoXZVYSUMµNQ\µXbPRSnTWNgSUPu[AhrNg\oVYSUt*TYXZVRNQ�ASa`a[;MOSnfQNg\OtHPiVY^OMONQSnPU}
��kvVYNQ[*\¹c�[AVYSU\4VRNeXAf�`a[*TRcOlE[*fg[*tZx�NgP�z4\O[���\�VY[µ_GSºXZfQVYSUTRSUM¹_ox¹PWVRTRSvVYk{l¶[Ah�VYlES:�*SU\4VRTRNQknfgSUP
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MONQ`~SU\OPRNQ[*\dXAf�XA\dX6VY[*`�x�XA\OM¶XZ\ONgPW[AVYTW[*cox�[Ah�VRlOSºlOSnXATWVn}���^OT�l4x;c�[AVYlESnPRNQP
��XAP$VRldXZVs\O[A\;^E\ONQhq[*TW` VYlETRSnSû±
MONQ`~SU\OPRNQ[*\dXAfKMONeXZPWVY[AfgNgk�PWVYTRXANg\EP$NQ\ºVYlOS»Ng\oVYXAkUVs`�xA[�knXATRMENg^O`
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XAkvVYNg[A\:c�[AVYSU\4VRNeXAf0MO^ETYXZVRNg[*\ºXZ\OM:�*SUfg[;knN�V
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c�[AVYSU\4VRNeXAf-`~[*TWcOlO[*fQ[*tAxA}

tQu	v w+xAy
z|{Q}�~H������{��2z:{Q��~�z|��{�x

�-� K �	� �����(�Z��G"C"�
�dTR[*`²VYlOSHc�SnTWPRc�SnkvVYNQ�AS�[Zh�SU\Ot*NQ\OSnSUTRNg\Etº`~SUk{ldXA\ONQknPn�	VYlES]�ASn\oVYTWNgkUfgSnPaXATWSÆVYlOTWSnSû±

MONQ`~SU\OPRNQ[*\dXAf0VYlONQk{z*±���XAfgfQSnM�cOTRSUPRPW^OTRS��*SUPRPWSnfgPs��NQVRl�PR^O_OPiV{XA\oVRNeXAf��ZXATWNeXZVRNg[*\EP�Ng\���XAfQf�VYlONQk{z*±
\OSUPRP~XA\OM�kn^OTi�ZXZVY^OTWS]_G[AVRl�TRSntANg[*\dXZfgfQx´XA\EM�VRSn`acG[*TRXAfgf�x�VYlOTW[*^Ot*lO[A^EV�VYlOSHknXATRMENeXAkHkvx�kUfgSZ}
�plOSa�*Sn\oVRTRNgkU^OfeXZT$��XAfgfQPsNg\�VYlOSa\O[*TW`�XAf/lES XATiV�XATWSaVRlONgk{zZSnPiV�XZV$VYlOSaSnm4^dX6VY[*T�XA\OMµ_OXAPRSa[Ah
VYlES�fgSUh¦V��*Sn\oVRTRNgkUfgSsXA\EMÆVYlONQ\O\OSnPiV�XZVrVRlOS�fgSvh¦Vr�*SU\4VRTRNQkn^OfgXAT�XAc�Sv�]XZ\OMHTRNQt*loVr�*SU\4VRTRNQkn^OfgXATrhqTRSUS
��XAfgf�q � ¥�s2}��plESnTRS�XATRSuXAfgPW[~�ZXATWNeXZVRNg[*\OPpNQ\�VRlOS�cOTWNg\OkUNgcdXZf�MONg`aSn\OPWNg[*\EP�[Ah�VYlOSufgSUh¦V��*SU\oVYTRNQknfQS
��NQVRl]PRc�SnknNQSnPU��XAt*SA�EcOldXAPWS�[AhKVRlOS�k XZTRMONgXAk�kUx;kUfgSA��XZ\OM]MONgPWS XAPWSA}?y�^EVn�ONg\]t*SU\OSnTRXAf8�;VYlOS�TRXZVYNQ[



¥

[Ah>��XAfQf0VRlONgk{z4\OSUPRP�VR[�TRXAMONg^EP�NQP�VR[�[alONgtAl�VY[~_GSsVYTWS XZVRSnMºXZknkn^ETYXZVRSnfQxb_ox�XAfgf�_E^EV�VRlOS�`a[*PWV
PR[AcOlONgPiVYNQk XZVRSnMHVYlONQk{z*±���XAfgf�PWlOSnfQf�VYlOSU[*TRNQSnP�q � ¨*¥-s2}

�	Sn\oVRTRNgkU^OfeXZT�t*Sn[*`aSUVRTWxºlOXAPs_GSUSn\ PWVY^EMONgSUM´NQ\ `a[*PiVsm;^OXA\oVYNQVYXZVYN��*S»MOSvV{XANQf>Ng\ºVYlES
MO[*tblOSnXATWV�q ��« ³�� ��¬Z� s2}Æ"�Sn[*`aSUVRTRNQk�`~[;MOSnfQP�ldX �*Sa_GSUSn\ �*SnTix ^OPRSvhq^Of	Ng\ºVYlOS~XA\dXZfQx;PRNQPn�0SnP�±
c�SnknNgXAfgf�x�VYlESÆ^OPRSH[Zh�kn[*\Ehq[;k XZf�XA\EM \O[*\OkU[*\Ehq[;k XAf#SnfQfgNgcEPRSnP$[Ah�TWSU�*[Afg^EVRNg[*\ VY[ºMOSUPRknTWNg_�S�VYlES
SncENgk XZTRMONgXAf�XZ\OMºSn\OME[�knXATRMONgXAf�PR^OTihjXAknSUP�[Ah/VYlOS�fQSUh¦V�XA\OM�TWNgt*loV��ASn\oVYTWNgkU^OfeXAT��rXAfQfgPU}��plOS�k X�±
\ONQ\OS�fQSUh¦V?�*Sn\oVRTRNgkUfgS�NgP�TWS XAPW[*\dXA_EfQxa`~[;MOSUfgSnM~_oxÆXuVRlONgk{z»SUfgfgNQcOPR[ANgM»[Ah0TRSv�*[*fQ^EVYNQ[*\~VRTR^O\Ek XZVRSnM
XZVrVRlOSs_dXAPWSA}/�plOSsTRNQt*loVr�*SU\oVYTRNQknfQS���TYXAcOP�XA_�[*^EV � ³ « MOSUt*TRSUSnP�XATR[A^O\OMHVYlOS�lES XATiVp�rXAfQf-kUNgTi±
kn^E`ahqSUTRSn\oVRNeXAfQfQxºXZ\OM Sv�;VRSn\OMOP�fg[*\OtANQVY^EMONg\dXZfgfQxbTW[*^Ot*lOf�x�V
�#[Z±�VRlONgTWMOPu[ZhrVYlOS~MONgPiV{XA\EknS»hqTR[*`
VYlES�_dXAPWS�VY[$VYlOS�XAcGSû�G}	��PRNQ\Ot�X$VYTR^E\Ok XZVRSnMÆSUfgfQNgcOPW[*NgMdXZfO`~[;MOSUf8�4fgSvh¦V#�ASn\oVYTWNgkn^EfeXAT#t*Sn[*`aSUVRTWx
Ng\ VRlOSÆMO[At knXA\�_�SHMOSU�d\ESnM�_4x´VYlOSH`~X�¯W[*T�XA\OM�`aNg\O[*T$TYXZMONgN#[Ah�V
��[�PR^ETWhjXAkUSnPn�	VYlESHfgSUh¦V
�*SU\oVYTRNQkn^OfgXAT�SU\OMO[;k XATWMONg^E`���XA\OM�X:PW^OTWhjXZknSÆMOSv�d\ONQ\Ot:VYlES�hqTRSUS~��XAfgf?SncONQk XATWMONg^E`§XA\OM VYlES
PRSUcEV{XZf�Sn\OME[�knXATRMONQ^O`ÿ[Zh�VRlOS�TRNQt*loVr�*SU\oVYTRNQknfQSA}?
;VRTRSnSvVYSUT�XZ\OM]��XA\E\dX Ó ��� ©Z¥ Õ MOSUPRkUTRNg_�SnM]VYlES
c�[*PRN�VYNg[A\�[Ah�VRlOS�_dXAPRXAf�cOfeXA\ES�^OPWNg\Ot»XuVRTR^O\Ek XZVRNg[*\�hjXZkUVY[AT Í-� MOSU�d\ESnMbXAP�VRlOS�TYX6VYNg[u_GSvV
��SUSn\
VYlESbfQ[*\Ot*N�VY^OMENg\dXAf?MONQPWV{XZ\OknSUP»hqTW[*`�SUm;^OXZVY[*T�±�VR[Z±
_dXZPRS]XA\OM�Snm4^dX6VY[*T�±�VY[6±�XAc�Sv�G}���SU\OknSZ��VYlES
[��*SUTYXAfQf-fg[A\Ot*NQVR^OMONQ\dXAfOMONQPWVYXA\OknS�hqTR[*`þ_dXAPWS�VY[�XZcGSû�ÆNQP Ó �p� ÍI��Õ VRNg`aSnP?VYlOS�`~X�¯W[*T?TYXZMONg^OP#[Ah
VYlES�SnfgfQNgcOPWSA}u
�NQ\OknS��ZXATWNeXZVRNg[*\OP�Ng\ ÍI� _GSvV
��SUSn\µMENeXAPiVY[*fQS�XA\OM�Pix�PiVY[*fQS»XATRS�TWSnfgXZVYN��*Snf�xbPR`~XAfgf
Ó « } ® ¬ VR[ « } ¬�� Õ �EVRlOSUx]PW^Ot*t*SUPWVYSUM�X�kn[A\OPWVYXA\oV��ZXAfQ^OS�[Ah « } ¬ }

�-� K ��� à<�(��� L �!C K C�B-�AE�G"�!B�GI>HCI�
�plOS#k XATWMONeXAk	�*SU\oVYTRNQknfQSnP�lOX��ASrX�kn[*`acOfgSû��VYlETRSnSû±
MONQ`~SU\OPRNQ[*\dXAfo`�^OPRkUfgS	�d_GSUT>XATWk{lON�±

VYSUkUVR^OTRSTq � ¨ � � � ¨*³-s2}?�bx*[;kUx4VRSnP�XATWS�XAcOcETR[ ��Ng`~XZVYSUfQx � £ « ø ` fg[A\Ot�q ¬ £-sGXA\OMÆXATRS�kn[*\O\ESnkUVRSnM
PR^Ek{lbVRldXZVpNQ\�VYlOS�\E[*TR`~XAf�lOS XATiVr��XAfgf�VYlOSUTRS�NgPrX�cOTRSUMO[*`aNg\dXA\oV#�d_GSUT�X6��NgP�VRldXZVpNQPpXAcOcETR[ �4±
Ng`~XZVRSnfQx]VYXA\Ot*SU\4V���N�VYlºVYlES»��XAfQf Ó ��N�VYlONQ\ ��« MOSntATRSnSUPsNg\º`a[*PWVsTWSnt*NQ[*\OPn��Sû��knSnc�Vu\ES XAT�VYlES
XAc�Sv�bXZ\OM�cOXAcONgfQfeXATixa`�^OPRkUfgSsNg\EPRSnTiVYNQ[*\OP Õ q � ¨ � s8}?�	XAk{l]�*SU\4VRTRNQkn^OfgXAT�`�x*[;kUx4VYSsNQPpkn[*\O\ESnkUVRSnM
�;NeX�toXZcu¯W^O\OkUVRNg[*\EPpXZV�Ng\oVRSnTRknXAfeX6VYSnM�MONgPWz;PrVR[aXA\]X �*SnTRXAt*S�[Ah �*��� ¥ S £ � £�\OSUNgt*l4_�[*TRP�q � ® ¬ s8}
�dTR[*`¢VYlES�PRN¾��VRSnSU\4VRl´kUSn\oVY^ETWxºPiVY^OMONQSnP�[Ah/�	SUPYXAfQNg^OP�^OcºVY[ ��� ® £dq � © « � � ¥ � s2��Ng\o�ASnPWVRNgtoX6VY[*TWP
MONQPRPRSUkUVRSnMHMONQPRknTWSUVRS�_O^E\OMOfgSUP�[Ah-�d_OTR[A^OP�Pi��NgTRfQPn�4_O^EV#`a[�MOSUTR\~lONgPiVY[*fQ[*t*NgknXAfEVRSnk{lO\ONQm4^OSnPrlOX��AS
PRlE[���\~VYldXZV?NQ\aVRlOS�cEfeXA\OS�[AhGVYlOS��rXZfgfOVYlES�`�^EPRknfQS��O_GSUT�XA\Et*fgS�`~XAzASUP�X$PR`a[�[AVRl�VYTYXZ\OPR`�^;±



®

PWcGSUknNQSnP SncEN Ó¢¡{Õ Sn\OME[ Ó	¡{Õ TYXZ\Ot*S Ó¢¡{Õ l Ó `~` Õ PR[*^ETRknS
TRXZV ± ® � ¬�� ��«*« R q �*� £Is
tA^ONg\OSnX�cONgt»�	 ±�¨*© ¨*¥ � ¥ « R qÊ¨*©Is
TRXA_O_ON�V ±�¨ « ¬A« �*��« £ q ¬;� s
`~XAknXAm4^OS ±�¨ ¬ ¨ ¬ � ¥ « ¨ q � ¨ � s
ME[*ta�#
 ± ¬Z� ¨*³ � £*© � £�} � q � ¨ « s
ME[*ta�#
 ± ® « ® � ³ � R q � ¨*£Is
ME[*t»^O\Ofg[*XAMOSnM ±�³ « ¬ ® � ¥ ® R q ��« ³-s
ME[*ta�? ±�¨A¥ ¬ £ �*��¬ � }ý¥ q � ¨ « s
ME[*ta�? ±�¨A¥ ® � �*� £ R q � ¨*£Is
ME[*ta�? ±i© « ¥ ® ��« ® R qÊ¨*©Is
cENgt ± ¬;� © « � £ � � ¥ qÊ¨ ¬ s
cENgt»�?
 ±i© � ¬ ® � ¥*¥ R q ��¬ ³-s
l4^O`~XA\ ± ¬ ¨ ® � ��«o¬ R q �*� ³-s
l4^O`~XA\ ± ¬ © ® � ��« ¨ � £�}ý¨ q �*� � s
`aS XZ\£S 
� ±�¨ � } ® S � « } � ¡ ¬ ® } � S � } ¬ ¡ �*��¬ } ® S � ® ¡

�KXA_OfgSº�{} � ����Svh¦VÆ�*SU\4VRTRNQkn^OfgXATHSncONQk XATWMONeXZf�XA\OM¶SU\OMO[;k XATWMONeXAf��d_�SnTH[*TWNgSn\oVYXZVYNQ[*\�XA\OM���XAfgf
VYlENgk{z4\OSnPWP�hq[*T�PWSU�ASnTYXZf>PRc�SnkUNgSnPU}s�?
G�-SU\OM�±
Pix;PWVY[AfgSA���? ���Sn\EM�±
MONgXAPWVR[*fgSZ}���NQ_GSUT�[ATRNgSU\oV{XZVRNg[*\OP
hq[*T�5WME[*t»^O\Ofg[*XAMOSnM:7~XZTRS�hqTR[*`ÿX��OVRVRSnM]�d\ONQVRSsSnfgSU`~SU\oV�`~[;MOSnf�q ��« ³�s8}

TYXZfGVYTRXA\OPWNQVYNQ[*\~hqTW[*`�SncONQk XATWMONg^O` VR[�Sn\OMO[;k XZTRMONQ^O`¤q ¬*¬ s2}?
�NQ`~NQfeXAT/cdX6VRVYSUTR\OPplOX��AS�_GSUSn\]MOSû±
PRkUTRNQ_GSUM�hq[*T�l4^O`~XA\OP�q �A��� s2�EMO[At*P�q � ¨o£"s8��`�XAknXAm4^OSnP�q � ¥o©-s2��cONQt*P�q ��¬ ³Is8��TYXA_E_ONQVRP�q ¬�� s2�Et*^ENg\OSnX
cONQt*P�qÅ¨o©"s8�EXA\OM�TRXZVYP¥q �*� £-s2}>�
\Æ`~XA\»VYlOS�`�^OPRkUfgS��d_�SnTrXZ\Ot*fgS�V
x;cONgknXAfgf�x��ZXATRNQSnP?kn[*\oVRNg\4^O[*^OPWfQx
hqTR[A`¤XA_�[*^EV�¦�¨ « MOSnt*TWSnSUP Ó N8}ÊSA}�¨ « MOSnt*TWSnSUP�knfg[;k{zo��NgPWS�hqTR[*`§VYlESÆknNQTRkn^E`ahqSUTRSn\oVRNeXAf#X6��NgP Õ
XZV�VRlOS»SncONQk XATWMONg^O`­VY[bXA_�[*^EV �s¬A« MOSntATRSnSUP�X6V$VRlOS»Sn\OME[�knXATRMONQ^O`b}»��Ng_�SnT�[ATRNgSU\oV{XZVRNg[*\ºNQP
TRSUfeXZVRNQ�ASnfQx~��SUfgf�kU[*\OPWSnTW�ASnMºXZknTR[APRP�PRc�SnknNQSnPU����N�VYl]`aS XA\]SncENgk XZTRMONgXAf�XA\OMbSn\EMO[�knXATRMENeXAf-�O_GSUT
XA\OtAfgSnPp[Zh�±
¨ � } ® XZ\OM ¬ ® } � MESnt*TWSnSnPU��TRSnPWcGSUkUVRNQ�*SUfQx Ó ��XA_EfgS��{} � Õ }

����knSnc�V�X6V/VYlOSK¯W^O\EkUVYNQ[*\�_�SUV
�#SnSn\aVYlOSpTWNgt*loVK�*Sn\oVRTRNgkU^OfeXZT>hqTRSnSr��XAfQf8�*PWSncEVR^O`��4XZ\OM
Sn\EMO[�knXATRMENg^O` \OS XAT#VYlOS�cdXZcONgfQfeXATix»`�^OPRkUfgS�NQ\OPRSUTWVYNQ[*\OPU�ETRSUt*Ng[A\dXAfG�ZXATWNeXZVRNg[*\EP#NQ\Æ�*Sn\oVRTRNgkU^OfeXZT



¬

`�xA[A�d_�SnT�[ATRNgSU\oV{XZVRNg[*\OP�XATWSutASn\OSUTYXAfQfQxHPW`~[;[AVYl�q ��¬ ©Is2}�� MOSvV{XANQfgSUM�PiVY^OMEx�Ng\]VYlES�MO[*taVYldX6V
`~XAcOc�SnM��d_�SnT»XA\OtAfgSnP�VRlOTR[A^Ot*lO[*^�V�VYlOS]Sn\oVRNgTRSHTWNgt*loV»XZ\OM�fgSUh¦V��ASn\oVYTWNgkUfgSnP»MOSUPRkUTRNg_�SnM�VYlES
PYXZ`~S�t*SU\OSnTRXAf�VYTRXA\OPW`�^OTYXZf�cdXZVRVRSnTW\bNQ\bXAfgfGTRSntANg[*\OPpNQ\OknfQ^OMONQ\Ot�VYlOSsPWSncEVR^O`¢XA\OMbTRNQt*loVr�*SU\�±
VYTWNgkU^OfeXAT/hqTWSnS���XAfQf8�4_O^EV?��NQVRl�MONQPWVYNQ\OkUV#TRSUt*Ng[A\dXAfd�ZXATRNgXZVYNQ[*\OP�q ��« ³�s2}>��TYXA\OPW`�^OTRXAfGMENQÜGSnTRSU\OknSUP
Ng\H�d_�SnT�XA\OtAfgS��#SnTRS�XA_�[*^EV � £ «"O�� ® « MOSUt*TRSUSnP�NQ\HVYlOS$fgSvh¦Vp�*Sn\oVRTRNgkU^OfeXZT�hqTWSnSs�rXZfgf8�EfeXATWt*SnTpNQ\
VYlES�PRSUcEVY^E` Ó � ¨ «IO�� ³ « MESnt*TWSnSnP Õ �4XA\EM�PR`~XAfgfQSnT0Ng\sVYlESrTRNQt*loVK�ASn\oVYTWNgkn^EfeXAT0hqTRSUS#��XAfgf Ó ��«A«IO�� £ «
MOSUt*TRSUSnP Õ }	�plOSnTWS�XATRS�XAfgPW[�PW`�XAfQfdNg\OkUTRSnXAPRSUPrNg\��A�J�d_�SnTr[ATRNgSU\oV{XZVRNg[*\»hqTR[*` SU\OM�±�MONeXAPiVY[*fQS�VR[
PWx;PiVY[*fQS Ó ® O £A¥�MOSUt*TRSUSnP Õ ����N�VYlat*TRSnXZVYSUPWV?k{ldXA\OtASnPrX6V?VRlOS�SncONQk XATWMONg^O`¡XA\OM~XAcGSû�£q � ¨ « � � ¨*£-s8}
��SnknSU\oV�PWVY^EMONgSUPr^EVYNQfgNQñnNg\Et$MENQÜG^OPRNQ[*\~VRSn\OPW[*T��:���	ldX �*S��ZXAfQNgMdXZVRSnMaVYlOS�VRSnk{lO\ENgm4^OSsXAP�X�^OPRSû±
hq^OfOVR[�[*fOhq[AT/TRSnkU[*\OPiVYTR^EkUVYNQ\Otu�O_GSUT?[ATRNgSU\oV{XZVRNg[*\»[AhGVYlOS�Ng\oVYXAkUV	�*SU\oVYTRNQknfQSA�;XA\OM~PRlO[���cOTW[*`aNgPRS
hq[*Tp`aS XAPW^OTRNQ\Ot�VYlOSsfgXA`~NQ\dXAT?PRlOSUSUV�PWVRTR^OkvVY^OTWSMq � ® ©"s8}

��[*fQfeXAt*SU\�NgPÆVRlOS�`�X�¯W[ATHPWVYTW^OkUVR^OTYXZf�cOTR[AVRSnNQ\BNQ\¶kn[*\O\ESnkUVRNQ�AS VRNgPRPW^OSnPb_O^EV][A\OfQx
kn[A`~cOTWNgPWSnP�£ OE¬D§ [Ah�VYlOS$`�x*[;k XZTRMONQ^O`�_oxb�#SnNQt*loV ��kn[*`acdXATWSnMb��NQVYlbVYlOSu`�x*[;kUx4VRSnP���lENgk{l
`~XAzAS�^Oc �*«D§ q � © ¬ s2}/�plOSsNg\oVRSnTRPiVYN�VYNeXZfGkU[*fgfgXAt*Sn\�`�XZVRTRN¾��lOXAP�X�lONgSUTYXATWk{lONgknXAf-[*TWtoXA\ONQñ XZVRNg[*\
XA\OM�ldXAPr_�SnSU\HknfeXZPRPRN��dSnMÆXAknkU[*TRMONQ\Ot�VR[�kn[*\o�ASn\oVYNQ[*\OPpSnPiV{XA_EfgNgPWlOSnM~hq[*T�PWzASnfQSUVYXAf-`�^EPRknfQS�Ng\oVR[
Sn\EMO[*`�x;PRNQ^O`b�Ec�SnTRNQ`�x;PRNQ^O`��EXA\OMHSUcONg`�x;PWNg^O`¤q £*£4� � ¥o£"s8}/�plES$SU\OMO[*`ux�PWNg^O` NgPpXZPRPR[;knNgXZVYSUM
��NQVRl�Ng\EMONQ�;NgME^dXAf0knSUfgfgP�XA\OMºNQ\OknfQ^OMOSUP�X~�d\ES���SnX �*S»PR^OTWTR[*^E\OMONg\Et�VYlOS�knSnfQf�XZ\OM�VYTRXA\OPW�ASnTWPRS
PWVRTR^OkvVY^OTRXAf�kU[*\O\OSUkUVRNg[*\OP�kn[*\O\ESnkUVRNg\Ot XAM6¯RXAkUSn\oVH`�xA[�kvx;VRSnPU����N�VYl¹X6VRV{XZk{lO`~SU\oVYPÆfQ[�knXAfgNQñnSnM
\OSnXAT/VYlOS�ñv±�fgNg\ESp[AhGVRlOS�PYXATWkn[*`aSnTWSA}>�plOS�c�SnTRNQ`�x;PRNQ^O`¡t*TW[*^OcOP	knSUfgfQP>VY[*t*SvVYlOSUT�XZ\OM~NQ\OknfQ^OMOSUP
feXZTRt*S�kU[*NgfQSnMº�d_�SnTRP$V
x;cONgknXAfgf�x �#O ¥H`aNgkUTR[*\OPsNQ\´MONgXA`aSUVYSUT�kn[*`ac�[*PRSUM´[Ah�PR`~XAfgfQSnT�kU[*fgfgXAt*Sn\
�d_OTWNgfQP Ó ® «"OE¬A« \O` Õ q � ¥A¥-s2}#w�SnTWNg`�x;PRNgXAf�kU[*fgfgXAt*Sn\Æ�O_GSUTRPp��TYXAcbfeX xASnTRP�[AhKknSUfgfQPpNg\oVY[»feXZ`~NQ\dXAT
PRlESnSUVRP>¥ O ® kUSnfgfQP�VYlONQk{z���lONgk{luTYXAMENeXAfQfQx�VYTYX �ASnTRPWS#VRlOS?�ASn\oVYTWNgkU^OfeXAT0��XAfgf(qÅ³ ® s2}>�KNg\dXAfQfQxA��X�VRlONgk{z
SncENg`�x;PRNgXAf�kn[*fQfeXAt*SU\�PWlOS X6VYl�PR^OTWTR[*^E\OMOP�VYlES�Sn\oVRNgTRS�`�x*[;k XATWMONg^E`¢hq[ATR`aNg\Ot»VYlOS�cOTR[AVRSnkvVYNQ�AS
SncENgk XZTRMONQ^O` Ó ��NQPRkUSnTYXZf�cGSUTRNgknXATRMENg^O` Õ XA\OM]SU\OMO[;k XATWMONg^O`b}



¨

tQu�¨ ©ª��«:«:}�¬�xX­TxH®�z¯w+xAy
z|{Q}�~H������{±° xH~³²��´y�}�~µ«

�-��¶M�	� ·¥¸µF���C-E¢�Z�!=³G4;�¹r�N=³º(�!@NGIE�»Q;:GIE��³=A@
�plOS�MONgPiVYTRNQ_O^EVRNg[*\�[Ah���XAfQf�PiVYTWSnPRP~Ng\�VYlOSb`�x*[;k XZTRMONQ^O` NgP�hq^O\OMOXA`~SU\oV{XAfQfQx�NQ`»±

c�[*TWVYXA\oVp_GSUk XA^EPRSsNQVrXZÜ-SUkUVRPr�*Sn\oVRTRNgkU^OfeXZTrcO^O`acONg\Et�cGSUTWhq[*TW`�XA\EknSA��`�x*[;k XZTRMONgXAfG[ �;x;t*Sn\bMOSû±
`~XA\OM��*kU[*TR[A\dXATWxu_OfQ[�[;M�·d[��s�*�;^Ofg\ESnTYXZ_ONgfQNQV
x�VY[�NQ\6¯W^OTix*�*`�xA[�kvx4VYSpt*TW[��pVRl»XA\OM�TWSn`a[�MOSUfgNQ\OtO�
XA\OMµXAkUVRNg[*\ c�[AVYSU\4VRNeXAf/PWldXAc�S�XZ\OMµcOTW[*cdXAt*XZVYNQ[*\mq ��«*« � ��«E� s2}]��[bTRSUfgNgXA_OfgS�`aSUVRlO[;MOPulOX��AS
_�SnSn\´MOSU�ASnfQ[*cGSUM´VR[b`aS XZPR^OTWSaVRlOS�VYlOTWSnSv±�MONg`aSn\EPRNg[A\dXAf>PiVYTRSUPRP$VYSn\EPR[*TsNg\�VYlESaNQ\oV{XAkvVulES XATiV
��XAfgf�cOTWNg`~XATRNQfQx _�SnknXA^OPWS�[AhsNQVRP~fgXATRtAS�MOSvhq[*TR`~XZVRNg[*\OPaXA\EM�VYlOSbVYNQPRPR^ES:Ng\�¯W^OTWx�k XZ^OPRSUM�_4x
Ng`acOfgXA\oVYSnMÆVRTYXA\EPRMO^OkUSnTWP1qÅ¨ � s2}#��[���Sv�*SnTU�-`aSUVRlO[�MEP�lOX��ASu_�SnSU\�MESU�*SUfg[*c�SnMbVY[a`~SnXAPR^ETRSsTRSû±
t*NQ[*\dXAf�MONgPiVYTWNg_O^EVRNg[*\EP�[Ah/V
�#[Z±�XA\OM�VRlOTRSUSv±�MONg`aSn\OPWNg[*\OXAfKMESUhq[*TW`�XZVRNg[*\EP�Ng\�VYlOS�TWSnPWVRNg\Ot]XZ\OM
_�S XZVRNg\Ot�knXA\ONg\ESA�oTYX6V �oXA\EMa`a[*^OPWSplOS XZTWV	^OPWNg\Ots^Of�VYTYXZPR[*\ONQk�kUTWx;PWVYXAfgP�q �*�*� � � © � sdXA\OM»_ONgcEfeXA\OS
�;NgMOSU[�Ng`~XAt*NQ\Ot�[*T�TRXAMONg[At*TYXAcEl4x$[Ah�kUfg[*PWSnf�xuPWcdXAkUSnM»`�X6VYSnTWNeXAf4`~XATRzZSnTWP�q � ©*£;� � ©A¥�� �*� ¥;� ��« £-s8}
�:����V{XZt*t*Ng\Et�`aSUVRlO[�MEP�ldX �ASµ_�SnSn\J^OPRSUM'VY[�`aS XZPR^OTWS VRlOTRSUSv±
MENg`aSn\OPWNg[*\dXZf��*Sn\oVRTRNgkU^OfeXZT
PWVRTYXANQ\�MONgPiVYTWNg_O^EVRNg[*\EPÆ\O[*\�±�Ng\o�ZXAPRN��*SUfQx\q � ³*¨;�p¥E� � « ¥-s2} �plOSnPWS�Sv��cGSUTRNQ`~SU\4VRP]ldX �*S PRlO[���\
PR^E_OPWVYXA\oVYNeXZf�TWSnt*NQ[*\dXAf�XA\OM�VRTYXA\EPR`�^OTRXAf�PWVRTYXANQ\�lESUVYSUTR[*tASn\OSUNQV
xbSU�ASn\�NQ\bVRlOSulES XAf�VYlox]lOS XZTWV �
XA\OMbcOTW[��;NQMOSsMdXZV{X�VR[»�ZXAfQNgMdX6VYS�`a[�MESnfgP�[AhK�ASn\oVYTWNgkU^OfeXAT�`aSnk{ldXZ\ONgkUPn}

 �NgPiVYTWNg_O^EVRNg[*\EPp[Ah/PWVRTRSUPRP�NQ\bVRlOSulES XATiV�XATWSut*[��ASnTR\ESnMº_ox]VYlOSsVYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf
PWVRTR^OkvVY^OTWS´[Zh$VRlOSº�*SU\4VRTRNQkn^OfgXATÆ�rXZfgfgPU��VRlOSº`�X6VYSnTWNeXAf�cOTR[AcGSUTWVYNQSnPH[Ah$VYlES `ux*[A�d_�SnTWPn��XZ\OM
VYlES�kn[*fQfeXAtASn\:`~XZVRTRN��bNQ\�VRlOS�TRSUfeX6��SUM�XA\OMºXAkvVYN��*Snf�x:kU[*\oVYTRXAkUVRNg\OtÆPiV{XZVRSnPU��XA\OM:VRlOS�_�[*^O\OM;±
XATix:kU[*\OMON�VYNg[A\OP�NQ`~c�[*PWSnM�_ox�knX ��N�V
x:cETRSnPWPR^OTWSnP$XA\OMºPiVYTW^OkUVR^OTRSUP�PR^Ok{l XAP�VRlOS��ZXAf��*S�XA\E\;^;±
fg^EPn�?k{lO[*TRMOXASHVYSn\EMONg\OSnXASA�?c�SnTRNQk XATWMONg^E`¤XA\EM�fQ^O\Ot*PU}��:XA\ox�[Ah�VYlOSUPRSHhjXAkvVY[*TWPalOX��AS]_GSUSn\
`aS XAPW^OTRSUM Ng\�VYlOSafeXZ_G[*TRXZVY[ATWx*�0NQ\OknfQ^OMONg\Et�t*SU[*`aSUVYTix XA\OM´`�x*[;k XATWMONeXZf>�d_GSUT�XZTRk{lON�VYSnkvVY^OTWS
q ��¬A� � � ¨ « � � « ³�s2�OfeXA`aNg\OXAT#`ux*[A�d_�SnT�PWlOSnSvV�[*TWNgSU\4VYXZVYNQ[*\OP^qÅ³ ® ��£*©Is2��XA\OM]cdXAPWPRN��*S$XA\OM�XAkUVRNQ�AS
^O\ONgX6��NeXAf�`aSnk{ldXA\ENgk XZf-cOTW[*cGSUTWVRNgSnP�[Ah�NgPR[AfeXZVRSnMÆknXATRMONgXAk�`�^EPRknfQSTq � £*£�� � ¨o©-s2}/��f�VYlO[*^Et*l�hq^OfQfQx
VYTWNeX6��NgXAf*`~XZVYSUTRNeXZfZVYSUPWVRNg\Ot�PWVRNgfgfAcOTRSUPRSn\oVRP>PRNQt*\ONQ�Ok XA\oV�MON�9akU^OfQVRNgSnPU��_ONeX6��NgXAf*PWVRTRSUPRPi±�PWVRTYXANQ\uVYSUPWVi±
Ng\Et�ldXZPu_�SnSU\ cGSUTWhq[*TW`~SUM´NQ\ hqTWSnPWlOfQx�Sû�EkUNgPWSnM PWcGSUknNg`aSn\EPu[AhrTYXA_O_ENQV�q �A« s#XA\OM´k XA\ONQ\OS~�A�
`�xA[�knXATRMONQ^O`¼q � ³ ¬ � ��«*� s2�OSUcONgknXATRMONQ^O`¼qÊ© « s2��XA\OM]c�SnTWNgk XZTRMONQ^O`¼qÅ³o£-s2}



©

�-��¶M��� à\�!B-�A;|=pE	B�@»à\�?½A�!¹	@
�plOSU[*TRSvVYNgknXAfE`a[;MOSnfQP�XATWS�\OSUSnMOSUM�VY[�^E\OMOSnTWPWVYXA\OM»k XATWMONeXZk#`aSnk{ldXZ\ONgkUP>Ng\$VYSnTW`~PK[Ah

TRSUt*Ng[A\dXAf4PWVRTRSnPWP/XA\OM�PWVYTRXANg\�MONgPiVYTRNQ_O^EVRNg[*\OP0_�SnknXA^OPRS�`~SvVYlO[;MOPKVR[�MONQTRSnkvVYf�xs`~SnXAPR^OTWS�TWSnt*NQ[*\dXAf
hq[*TWknSnP�NQ\]VRlOSsNg\oV{XZkUV��*SU\4VRTRNQknfgSsldX �ASu\O[ZV�_GSUSn\:SU\oVYNgTWSnf�xÆPR^EknknSUPRPihq^Of2qÅ¨ � � � ³ ® s�XA\EMbVRTRNeX��ENgXAf
`~XZVYSUTRNeXZf�VYSUPWVRP]VR[�MOSUVRSnTR`aNg\ES�VYlOSºVYlETRSnSû±
MONQ`~SU\OPRNQ[*\dXAf�kn[*\OPiVYN�VY^EVRNQ�*SºcETR[*c�SnTiVYNgSUPH[Ahu`�xo±
[;k XATWMONg^O`�MO[�\O[ZV#xASUV#Sv��NgPiV }/��\�XAknkU^OTYX6VYS�`a[;MOSnfdPWlO[*^OfQM�Ng\Eknfg^EMOSpVYlOS�VYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf
�*SU\oVYTRNQkn^OfgXAT�t*SU[*`~SvVYTix³36�d_�SnT0XA\OMskU[*\O\OSUkUVYN��*S	VYNQPRPR^ES#XZTRk{lON�VYSnkvVY^OTWS�36VYlOS	\O[*\EfgNg\ES XATU��lONgPiVY[*Tix4±
MOSUcGSU\OMOSn\oV»kU[*\OPWVRNQVR^EVYN��*SÆcOTW[*c�SnTWVRNgSUP�[Ah�VYlES�`�xA[�knXATRMONQ^O`²MO^OTRNQ\Ot:Pix;PWVY[AfgS]XA\OMµMONeXAPiVY[*fQS�3
XA\OM�VYlESacETRSnPWPR^OTWSÆXA\EM´MONQPRcOfgXAknSU`~SU\oVs_G[*^E\OMdXATix�kn[*\OMENQVYNQ[*\OPU}a��VRlOSnTsNQ`~c�[*TWVYXA\oV�hjXAkvVY[*TWP
Ng\Eknfg^EMOS�VYlOSsSvÜ-SUkUVYP�[AhK_Ofg[;[;MHcGSUTWhq^OPWNg[*\bXA\OMbTRSUPRNQMO^dXAf�PiVYTRSUPRP¾q �A� ��£ ¬ � ¬ ¨�s2}

�:XA\ox´Ng\o�*SUPWVRNgtoXZVR[*TRP$ldX �*S~^OPRSUM VYlOS»�d\ON�VYSaSnfQSn`aSn\oV�`aSUVRlO[;M XAPuX�cdXZTYXA`aSUVRTRNgk
hqTYXZ`~Sv��[*TWzahq[ATrXA\dXZfQx;PRNQPr[Ah0TRSUt*Ng[A\dXAf�hq^O\OkUVRNg[*\�Ng\�VRlOS�lOS XZTWV�XAPrXuVYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf�kn[*\;±
VYNQ\4^O^O`¿q �A� � � ³o©�� � £ ¬ s2}/�plOS��O\ONQVRS�SnfQSn`aSn\oVr`aSUVRlO[;MÆcOTR[��;NgMESnPpXA\�SN9aknNQSn\oV�XA\OMÆXAknkU^OTYXZVRS
`aS XA\OP?VY[�_�[AVRlÆMOSU�ASnfQ[*cHMOSUVYXANgfQSnM�XA\dXZVR[*`~NQk XAfdkU[*\oVYNQ\;^E^O` `a[;MOSnfQP�XA\EMÆkn[*\EMO^OkUVr\;^E`~SUTRN�±
k XZfdXA\dXAf�x;PRSnP	[AhG_ONQ[*fg[*tANgk XZf;cElOSn\O[A`~SU\dXE}/��Ngt*l�±�[*TRMESnT>�d\ON�VYSpSUfgSn`aSn\oV	`a[�MESnfgP>XATRSrV
x;cONQk XAfQfQx
�*SUTWxµkn[*`acdXAkvV R VRlOSUxµk XA\�TWSncOTWSnPRSU\oV�X�feXATWt*S�\4^O`�_�SnT�[Ah�cOlox�PWNgknXAf�cdXZTYXA`aSUVRSnTRP�^OPRNQ\Ot
TRSUfeXZVRNQ�ASnfQx$hqSU��`~[;MOSUfE�ZXATRNgXA_OfgSUP Ó 5iMOSnt*TWSnSUP?[ZhGhqTWSnSnME[*`&7s[*T	 s��� Õ }A�r�#[�PWNgt*\ON��dk XZ\4V>k XAcdX�±
_ONQfgNQVRNgSUP�[ZhdVYlOS��O\ONQVRS�SnfQSn`aSn\oV>`aSUVRlO[;M���lOSn\aXAcEcOfgNQSnMuVR[�k XATWMONeXZk�`a[�MOSUfgNQ\Ot�XZTRS#VRlOSpXA_ENgfgN�V
x
VY[�TRSUcOTRSUPRSU\4V>XA\OMuXA\dXAf�x;ñnS	NgTWTRSntA^OfeXATWfQx�PRldXZcGSUM�cOlox;PRNQk XAf4MO[*`~XANQ\OP�VYldX6VK`~X x�^O\OMESnTRtA[�fgXATRt*S
SnfgXAPWVRNgk�MOSvhq[*TR`~XZVRNg[*\OPU�OXA\EMbVRlOSscOTR[��;NgPWNg[*\Æhq[*Tp\E[*\4^O\ONQhq[ATR`ªMO[A`�XANQ\HMONgPWknTWSUVYNQñ XZVRNg[*\-}

��\DXAkUkn^OTRXZVYS�XA\EMB`~XZVRlOSn`~XZVYNQk XAfQfQx�kU[*`~cOXAkUV]PiVYTR^EkUVY^ETYXAf�`a[�MESnf�[ZhuVRlOS��*SU\�±
VYTWNgkU^OfeXAT�t*Sn[*`aSUVRTWx�XZ\OM �O_GSUTuXZTRk{lON�VYSnkvVY^OTWS~NQP�cOTRSUTRSUm;^ENgPRN�VYS»hq[*T�PRNQ`�^OfgXZVYNQ\Ot�VYlES~SvÜ-SUkUV$[Ah
lOSvVYSnTW[*t*SU\OSn[*^EP�VRlOTRSUSv±
MENg`aSn\OPWNg[*\dXZfG`aSnk{ldXZ\ONgkUPp[*\HVYlOSsSnfQSnkvVYTRNQk XAfG_GSUldX �;Ng[*Tp[Ah�NQ\4VYXAkUVr`�xo±
[;k XATWMONg^O`b}/��NgSnfQPRSU\bSvV�XAf8} Ó ���A�E� Õ MOSv�*SUfg[*c�SnMbVYlOS��dTWPWV�hq^OfQfQxaVYlOTWSnSv±�MONg`aSn\EPRNg[A\dXAfG�O\ONQVRS�Snf�±
Sn`aSn\oV�`a[�MOSUf�[Ah�VYlOSsknXA\ONg\ESs�ASn\oVYTWNgkU^OfeXATptASn[*`aSUVRTWx]XA\EMb\E[*\4^O\ONQhq[ATR`ÿ�d_�SnT�MONQPWVRTRNg_E^EVYNQ[*\�}
�plOSUNgT?`~[;MOSnfdkUfgSnXATRf�x�MOSU`~[*\EPWVYTRXZVYSUP#VRlOS�kU[*`acdXAkUVR\OSnPWP�[AhGVYlOS��d\ON�VYS�SnfQSn`aSn\oV?hq[*TR`�^EfeXZVRNg[*\
_ox�TRSUcOTRSUPRSU\4VRNg\Ots[��*SUT � �ý¥ «*« `~SnXAPR^ETRSnM»t*SU[*`aSUVYTWNgk#kn[;[*TRMONQ\dXZVRSnP���N�VYl~£ ® «  s���ºXA\EM~³��ý¨ �A«
�d_�SnT#[*TRNQSn\oV{XZVRNg[*\a`aS XAPW^OTRSU`~SU\4VRP���NQVRlÆ¥ � ¨� s����}4�plONgP#`~[;MOSUfGcOTW[���NQMOSnM~VYlOS�hq[*^O\OMdX6VYNg[A\



³

hq[*TpVYlESucOTRXAkUVRNgknXAf�PR[*fQ^EVYNQ[*\b[Ah>fgXATRt*Sû±
PWk XAfQS�k XATWMONeXAksPiVYTRSUPRP�XA\dXAf�x�PWSnPÀq £A¨Is8}��plOS�`a[�MESnf���XAP
TRSUknSU\4VRfQxHSû�;VYSn\EMOSnMbVY[�Ng\Eknfg^EMOS�VYlOS�fgXA`aNg\dXAT?PRlESnSUV�PiVYTR^EkUVY^ETRSs[AhK`�x*[;k XATWMONg^E`¤qÅ³*¥�s2�dX�hqS X6±
VY^ETRSHVYldX6Va��NQfgfr_�S]^OPRSvhq^Of�Ng\�VYlOS]PiVY^OMEx�[Ah�`aNgknTW[*PWVRTR^OkvVY^OTRXAfpNg\�·d^OSn\EknSnPa[*\�`~SUk{ldXA\ONQk XAf
MOSvhq[*TR`~XZVYNQ[*\]XA\OM]SUfgSnkvVYTWNgk XZf�cOTR[AcdXAtoXZVRNg[*\HNQ\]`�x*[;k XATWMONg^E`�}

��[*PiV{XÆSUV�XAf8} Ó � �*� ¨ Õ ldX �*S�MOSv�*SnfQ[*c�SnM�XA\OMºTWNgt*[ATR[*^OPWfQxH�ZXAfQNgMdXZVRSnM�\O[��*Snf�\O[*\OfQNg\�±
S XZT��d\ON�VYS:SUfgSU`~SU\4VÆ`~SvVYlO[;MOP~hq[AT�VYlOS�VYlOTWSnSv±�MONg`aSn\EPRNg[A\dXAf�XA\dXAf�x;PRNgP~[Ahs�*SU\4VRTRNQkn^OfgXAT~��XAfgf
PWVRTRSUPRPn}H�plESÆ"sXAfgSUTRz4Ng\º�d\ENQVYSaSnfQSn`aSn\oVshq[*TR`�^OfeXZVRNg[*\ºNQ\OknfQ^OMOSUP$NQ`~c�[*TiV{XA\oVsk{ldXATRXAkUVRSnTWNgPWVRNgkUP
[Ahp�ASn\oVYTWNgkn^EfeXATu`~SUk{ldXA\ONQknP�PW^Ok{l�XAP�fgXATRtAS~MOSvhq[*TR`~XZVRNg[*\OPU��\O[A\OfgNQ\OS XATsSUfeXAPiVYNgkUNQV
xA��kn^ETW�;NgfQNg\�±
S XZT�kU[�[*TWMONg\OXZVYSUPn�dVYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf0XA\ENgPR[ZVYTR[Ac4xH��N�VYlbTRSUPRc�SnkUV�VY[akn[*\oVYNQ\4^O[*^OPWfQx]�ZXATWx;Ng\Et
`�xA[A�d_�SnT�X6��SUPn�?`�^OPRkUfgSÆkU[*\oVYTRXAkUVRNg[*\��>XA\OM�cOTWSnPRPW^OTRSbXA\EM�MONgPWcOfeXAkUSn`aSn\oV�_�[*^O\OMOXATWx´kn[*\;±
MON�VYNg[A\OPTq ¬ ¨�s2}a
;VYTWSnPRPuXA\OM PWVRTYXANQ\ºPR[*fQ^EVYNQ[*\OP�VRldXZV$XATWSakU[*\o�*SUTRt*SUM´VY[H��N�VYlONQ\ « }Ö£ § k XA\ _�S
[*_EVYXANg\ESnM�hq[*TsXÆ`a[�MESnf�[Zh?VRlOS»MONeXZPWVY[AfgNgk$fgSvh¦V��*SU\oVYTRNQknfQS���NQVYl � ¨ O ¥o£aVRTRNgkU^O_ONQk���SUTR`aNQVYS�Snf�±
Sn`aSn\oVRPn��XA\OM�kn[*`acO^EVYXZVYNQ[*\OP»k XZ\�_�S�kU[*`~cEfgSUVRSnM�Ng\ �#O £ºlO[*^OTWP~[*\�X 
�NQfgNQkn[*\�"�TYXAcElONgkUP
� ®*® «*« �#[*TRz4PiV{XZVRNg[*\Zq £Z¨�s8}

��[*`acdXATWNg\Ot VRlOS�TRSnPW^OfQVRP�[ZhuVRTYXA\OPi�*SUTRPRSUfQx¶NQPR[AVRTR[*cONQk�`a[�MOSUfgP+q ¬ ©-s���N�VYl¶VYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAfrPiVYTRXANg\OP�`aS XZPR^OTWSnM�NQ\�VYlOSbNgPW[*feXZVRSnM�XA\EM�NQ\4VYXAkUVaMO[At´lOSnXATWV£q � ©*£4� �*� ¥�s�ldXZP
PRlE[���\ VRldXZV$VYlOSUPRSÆ`a[;MOSnfQP$tASn\OSUTYXAfQfQx�XAtATRSnSa�*SUTWx ��SUfgf/��NQVRl´VYlES�[*_OPWSnTi�*SnM�PiVYTRXANg\OPU}]��f�±
VYlE[*^Ot*l]VYlOSscOTWSnPWSn\oV�`a[;MOSnfQPpXAcOcOTW[ �ENQ`�X6VYS�TRSUt*Ng[A\dXAf�MONgXAPWVR[*fgNQk�PiVYTYXZNg\OP�XA\OM]`a[*PWV�kU[*`acG[Z±
\OSU\4VRP�[Ah/VRlOS�PiVYTYXZNg\�VRSn\OPW[*T�MO^ETRNg\Et�PWx;PiVY[*fQS�hjXANgTWfQxÆ�#SnfQf8�dVYlESUx�MO[Æ\O[AV�XAknkU^OTYX6VYSnf�xbcOTRSUMONgkvV
VYlES�VRTYXA\EPR`�^OTRXAfOMONQPWVRTRNg_E^EVYNQ[*\OP>[Ah�VYTRXA\OPi�*SnTWPRS�PRlOSnXAT	PWVRTYXANQ\akU[*`acG[*\ESn\oVYP	`aS XAPW^OTRSUM~MO^ETRNg\Et
PWx;PiVY[*fQS`qÊ£ ® � �*��« � � ©Z¥�� � ©*£Is2}b�plOS�[*\EfQx�[AVRlOSnTu`~[;MOSnfQP�VY[:NQ\OknfQ^OMOSakn[*`acOfQSUVYSaTRSUPR^Of�VYPu[*\
VYlETRSnSû±
MONQ`~SU\OPRNQ[*\dXAfGPWVRTYXANQ\OPrldX �*SuXAfQPR[�MOSU`~[*\EPWVYTRXZVYSUMHVYlONQPpfgNg`aNQVYXZVYNQ[*\ªq � « s2}���[APWV{X Ó ���*� ¨ Õ
cOTW[��;NQMOSnM¶VYlOSU[*TRSvVYNQk XAf�XZ\OM¶Sv��cGSUTRNQ`~SU\4VYXAf�SU�;NQMOSn\OkUS VRldXZV]NQ\Okn[*TWcG[ATYXZVRNg\OtµVRlOS�SUÜGSnkvVYP][Ah
`�xA[�knXATRMONgXAf>fgXA`~NQ\dXASMq � ³A³E��³ ® � ��¬ ® s	NQ\�VRlOS»`~[;MOSUfgP���NQVRlµXZ\´XZcOcOTR[AcOTRNgXZVYS�k{lO[ANgknS»[Ah�[*Ti±
VYlE[AVYTW[*cONgkp`~XZVRSnTRNgXAfEcOXATYXA`aSUVRSnTWP?`~X x�[��*SUTRkn[A`~S�VYlONQP/fgNQ`~N�V{XZVRNg[*\�}���`~[A\Ots[AVYlOSUT/�d\OMONQ\Ot*Pn�
VYlESnPRS�`~[;MOSUfgP»ldX �*S�PRlO[���\¹VYlOXZV»VYlOSUTRS:NQP»PR^O_OPiV{XA\oVRNeXAf�TRSUt*Ng[*\OXAfplOSUVRSnTW[*t*Sn\ESnNQV
x�[Ah��*SU\�±
VYTWNgkU^OfeXAT$`aSnk{ldXA\ENgknP�SU�*SU\�^O\OMOSUT�\O[*TW`�XAf?kn[A\OMONQVRNg[*\EPMqÊ£A¨�s2����NQVRl VYlOS~\O[AVYXA_OfgS~Sv��knSUcEVYNQ[*\
[Ah�VYlESÆ�d_GSUT�PWVRTYXANQ\�MONgPiVYTRNQ_O^EVRNg[*\µ��lENgk{l�NgP�kU[*`acdXATYX6VYNQ�ASnf�xµ^O\ENQhq[*TW`²MESnPRcENQVYS]PWNgt*\ON��dk XZ\4V
�ZXATRNgXZVYNQ[*\OP>NQ\��d_GSUT	PWVYTWSnPWPrXA\OM»VYlES�PiVYTRXANg\OP	NQ\a[ZVYlOSUT?MENgTRSUkUVRNg[*\OP�q �*� ¥Is8}	��\OS�`aSnk{ldXZ\ONgPW`¡[Ah



�

VYlENgP	�d_GSUT�PiVYTYXZNg\�^E\ONQhq[*TW`~N�V
x�NgP	VYlES�VY[ATRPRNQ[*\dXAf�MOSvhq[*TR`~XZVRNg[*\»VYldX6V�TWSnPR^EfQVYP?hqTR[*` VRlOS�lOSUfgNQk XAf
�d_�SnT�[*TWNgSn\oVYXZVYNQ[*\OPpXA\EMbVRlOS$XA\ONgPW[AVYTW[*coxÆ[Ah�VYlESuTWSnPWVRNg\OtaXA\EM�XZkUVYN��*Ss`�xA[�knXATRMONQ^O`¼q ¬ ©-s2}

tQuÂÁ ÁZ��{�Ã^}���~\Ä£��xH~�z:{�Å
Æ�²ÈÇ�«|}�Å
��ÅrÉrÇ

�-��Ê&�	� ·�¸µF���C�E	�Z�!=³G";|¹r�N=³º(�!@NGIE�»(;ËGIE	�(=A@
�plOS»VYNQ`~S�kU[*^OTRPWS~[Zh#VRlOS~knXATRMENeXAk»XAkvVYNQ[*\�cG[AVRSn\oVYNgXAf/NgP�tA[��ASnTW\OSnM _ox�NQ[*\ONgk�kn^OT�±

TRSU\oVYPH�;NeX´VRTYXA\OPW`~SU`�_OTRXA\OSºk{ldXA\E\OSnfQPn��cO^O`acOPn��XA\OM�Sv��k{ldXZ\Ot*SnTWPb��lENgk{l�MOSvVYSnTW`~NQ\OS�VYlES
Sv��kUNQV{XZ_ONgfQNQV
x�XA\EM TRSvhqTYXAkvVY[*TWNg\OSUPRP�[ZhrVYlOSaVYNQPRPR^ESA}��/fQSnkUVRTRNQk XAf	Sv��kUNQV{X6VYNg[A\µNg\ VYlOSa�*SU\4VRTRNQknfgSUP
NgP�\E[*\4^O\ONQhq[ATR`jq ® « s8}���XAkUNgfQNQV{X6VYSnM�_ox�VYlOSa��NgPi±
w/^OTRz4Ng\�¯WS�PWx;PWVRSn`b�KSU\OMO[;k XATWMONeXZf�Sv��kUNQV{X6VYNg[A\
cOTW[*cdXAtoX6VYSnP»TRXAMONeXZfgfQx VY[�VYlESbSUcONgknXATRMENg^O`b�?VRlO[*^OtAl�VRlOSbXAcONgknXAf�XA\OM�knSU\oVYTYXZf�TWSnt*NQ[*\OPaXATWS
XAkvVYNQ�ZXZVRSnMbS XATWfgNQSnTrVYlOXA\bVRlOS$_dXAPRSZ}��¶NQVRl�TWSnPWcGSUkUV�VR[aVRlOS$`�x*[A�O_GSUTRPn��cOTW[*cdXAt*XZVYNQ[*\]NgP�t*Sn\;±
SnTRXAfgf�xH£ O ® VYNg`aSnP#hjXAPWVRSnT�Ng\HVYlES�fg[*\OtANQVY^EMONg\dXZf�VRldXA\]VYTYXZ\OPW�ASnTRPWSuMENgTRSUkUVRNg[*\�qÊ©A¥���¥o©"s8}#"�[AVY[Al
SUVrXAf8} Ó ���*� © Õ ldX �*S�MESn`a[*\OPWVRTYXZVRSnM�VRldXZV#�d_GSUTr[*TWNgSn\oVYXZVYNQ[*\~knXA\ÆPWNgt*\ON��dk XZ\4VRfQxaXZÜGSnkvV�XAkvVYNg[A\
c�[AVYSU\4VRNeXAfpME^OTYXZVRNg[*\-}¶��\�VRlOS:SUcONgknXATRMONgXAfrPW^OTWhjXAkUS:[Ah�Sv��knNQPRSUM�cG[*TWknNQ\OSb��� VYNQPRPW^OSA��VRlOSUx
hq[*^O\EM:VYldX6V�XAkvVYNg[A\�cG[ZVYSn\oVRNeXAfQP�cOTW[*cdXAt*XZVYNQ\Ot~cOXATYXAfQfgSUf0VR[�VYlES�`�xA[A�d_�SnTRP�PWlO[��¸\O[Æk{ldXA\Et*S
Ng\�MO^OTRXZVYNQ[*\b��N�VYl�MONgPiV{XA\OkUSuhqTW[*`�VYlOSuPWVYNQ`�^OfgXZVYNQ[*\HPRN�VYSA}���kUVYNQ[*\:c�[AVRSn\oVYNgXAfgP�cOTR[AcdXAtoXZVRNg\Ot
VYTRXA\OPi�*SnTWPRSsVY[�VRlOS��d_�SnTpMONQTRSUkUVYNQ[*\���lO[���Sv�*SnTU��PRlO[��#SnM�X�PRNgtA\ONQ�dknXA\oVpMOSUknTRSnXAPRSsNQ\HMO^OTYX6VYNg[A\
��NQVRl�MONQPWVYXA\OknSZ}	 �SU�ASnfg[AcONg\Ot�XA\Æ^O\EMOSnTWPWV{XZ\OMONg\Et�[Ah0k XZTRMONgXAk�XZkUVYN��ZXZVYNQ[*\�XZ\OMÆTRSUkn[��*SUTWx�cdXZVW±
VYSUTR\OP$ldXAPs_�SnSU\µMON09~kU^OfQV$_�SnknXA^OPRSa[Ah#VYlOS»t*SU[*`~SvVYTWNgk»XA\OM´PWVRTR^OkvVY^OTRXAf/kn[*`acOfQSv��NQV
xº[Zh�VYlES
lOSnXATWV	XZ\OM�VYlES��d\OSpPWcdXZVYNgXAf;PRk XZfgS�[ZhdVYlOSpXZkUVYN��ZXZVYNQ[*\�cdX6VRVYSUTR\OP�TRSnfgXZVYN��*S?VY[�VRlOS���lO[*fQS�[*TWtoXA\�}
�rV�VYlOSsfQSU�*SUf�[Ah�VYlOSsfeXZ`~NQ\dXAT�PWlOSnSvVYPU�G��S "sTWNgknS�SvV�XAf8} Ó ���*�*¬ Õ cOTR[AcG[*PWSnM]VYldX6VpVYlOSsNg\oVRTRNg\EPRNgk
kn[A\OMO^OkvVYNg[A\��*SnfQ[�kUNQV
x]VYTRXA\OPi�*SnTWPRS�VY[ÆVRlOS�`�xA[A�d_�SnT�NQP�£ O ¥aVYNg`aSnP�t*TRSnXZVYSUT�Ng\�VYlOS�cEfeXA\OSu[Ah
VYlESÆPRlOSUSUV�VRldXA\�c�SnTRc�Sn\EMONgkU^OfeXAT$VY[�N�V }º����c�SnTRNQ`~SU\oV{XAf#kn[*\E�OTR`~XZVYNQ[*\µ[AhpVRlONgP�l4x;c�[AVYlESnPRNQP
NgPpfgXAk{z4Ng\OtE�ElO[��#SU�*SUTn��MO^OS�VR[»VRlOS�Ng\ElOSnTWSn\oV�MON�9akn^EfQV
xÆ[ZhK`aS XZPR^OTWNg\Ot�kU[*\OMO^OkvVYNQ[*\]cdXZVRVRSnTW\OP
XA\OM�XAkvVYNQ�ZXZVRNg[*\~VYNg`aSnPpNQ\HVYlOTWSnSv±�MONg`aSn\EPRNg[A\dXAf-VRNgPRPW^OSscOTRSUcdXATRXZVYNQ[*\OPn}>�µX �*SvhqTR[*\oV�t*Sn[*`aSUVRTWx
XAfQPR[�cOfgX x�P�XuTR[*fQS�Ng\�VRlOS�PRc�SnSUM][Ah0VYlOS�cETR[*cdXZtoXZVYNQ\Ot���X �*SA�dNQ\OknTWS XAPWNg\OtuVYlOS��ASnfg[;knN�V
x~��lESn\
VYlES»��X �*SvhqTR[*\oVuNgP�kU^OTW�ASnM´VR[��rXATWM VRlOS»MONgTWSnkvVYNg[A\º[Ah�cETR[*cdXZtoXZVYNQ[*\�}s�¶lOSn\�VYlES»��X �*SvhqTR[*\oV
kn^ETW�*SUM:X ��X x�hqTR[A`�VRlOS�MONQTRSnkvVYNQ[*\Æ[Ah0cOTW[*cdXAt*XZVYNQ[*\��4VYlOS��ASnfg[;knN�V
xaMOSnkUTRS XZPRSnP�XA\OMÆVRlOS���X �*S



��«

`~X�x~�ZXA\ONgPWl:XZ_G[��*S$X�knTWNQVRNgk XZf�TYXAMENg^OPp[AhKkn^ETW�ZXZVY^ETRS&q ® ¥E� � ¨E� ��¬ s2}
��cEVYNQk XAfG`~SvVYlO[;MOPr^EPRNg\Et�cG[AVRSn\oVYNQ[*`aSUVYTWNgk�MEx*SUP�ldX �*Ss_GSUSn\]PR^EknknSUPRPihq^Ofgf�xH^EVYNQfgNQñnSnM

VY[s`aS XAPW^OTRS�XZkUVYN��ZXZVYNQ[*\�cdXZVWVYSUTR\OP/NQ\�VYlONQ\ Ó V
�#[Z±
MONQ`~SU\OPRNQ[*\dXAf Õ PWfgNgkUSnP/[Ah�NQPR[*fgXZVYSUM�VYNQPRPR^ES�XZ\OM
[*\�VRlOSpPR^OTihjXAknSp[Zh�Ng\oV{XAkvV/lOSnXATWVRP�q ® £"s8}> �X��;NQMOSn\OzZ[�SUV	XZf8} Ó ���*� £ Õ XA\EM~w�SnTiVYPR[���SvV	XAf2} Ó ���*� ¥ Õ
TRSUcG[ATWVYSUM~PiV{XA_EfgS�PRcONQTYXAf��rX �*SUP�[Ah�XAkUVRNQ�ZXZVRNg[*\�NQ\�VYlONQ\~PWfgNgkUSnP/[Ah-PRlOSUSnc�XA\OMaMO[*tsSncONQk XATWMONg^E`�}
�
\�VYlOTWSnS]MONQ`~SU\OPRNQ[*\OPn�>VRlO[*^OtAl��?VRlOSnPWS]TRSnSU\oVYTYXZ\4VacdX6VRVYSUTR\OP�MESnt*SU\OSnTRXZVYSHVY[�c�[*fQx;`a[*TRcElONgk
V{XZk{l4x;knXATRMONgX£q ¬ ® s�XA\OM]�d_OTRNQfgfgXZVYNQ[*\`q ® � s2}

�rV>VRlOSpknSUfgfg^EfeXAT0fgSv�*SUf8�*PWNgt*\ON��dk XZ\4V>MONQÜGSnTWSn\OkUSnP/Ng\uVYlOS�VRTYXA\EPRNgSU\oV/[*^EV
��XATRM»kU^OTRTWSn\oV
_�SUV
�#SnSn\ VYlOS�SUcONgknXATRMENeXAfKXA\OM�Sn\EMO[�knXATRMENeXAfK`�x*[;kUx4VYSUPsldX �*S»_GSUSn\�PR^Et*t*SnPiVYSUMµXAPsXÆTWS XAPW[*\
hq[*T�VRlOSsMONQÜGSnTWSn\oV�XAkvVYNg[A\HcG[AVRSn\oVYNgXAf-`a[*TWcOlO[*fQ[*t*NgSUP#NQ\HVYlOSUPRSsTRSUt*Ng[*\EP^q £Is8}?�rXATWMONg[A`�x*[;kUx4VYSUP
NgPW[*feX6VYSnM hqTW[*`¤VRlOS]TYXA_O_ENQV»MONQPRcOfgX�x XºlONgt*lESnT»XAkvVYNg[A\�c�[AVRSn\oVYNgXAfrcOfgXZVYSnXA^�XA`~cEfgNQVR^OMOSHXZ\OM
VYTRXA\OPWNgSn\oV�[*^EV
��XATRM�kU^OTRTWSn\oV�MOSU\OPRN�V
xÌq ®*® s2�>_O^�V�PRlE[*TWVRSnT�XAkvVYNQ[*\µc�[AVYSU\oVYNeXZf?ME^OTYXZVRNg[*\mq £Z¥�s8�
Ng\ VRlOS]SncONQk XATWMONeXZf�knSUfgfQP�kn[*`acdXATWSnM�VY[�VRlOS]Sn\OMO[;k XZTRMONgXAfrknSUfgfQPn}���SUfgfQP�NgPR[AfeXZVRSnM hqTR[A` VYlES
`aNgMO`�xA[�knXATRMENeXAf�feX xASnTRP Ó �ükUSnfQfgP Õ [Ah0VYlOS�knXA\ONg\ESs�A�!PRlO[��'`�^Ok{l]fg[*\OtASnTpXAkvVYNQ[*\HcG[ZVYSn\oVRNeXAf
MO^OTRXZVYNQ[*\aXZV	fg[���_dXAPRNQkpkUx;knfQS�fQSn\OtZVYlOPU��XZ\OM~lOX��AS�X�PWNgt*\ON��dk XZ\4VRfQx�PR`~XAfgfQSnT>PWfg[��¹kU[*`~c�[*\OSU\oV
[Ah�VRlOS�MOSnfgX x*SnMHTWSnkvVYNQ�OSnTrc�[AV{XZPRPRNQ^O`�kn^OTWTRSn\oVpVRldXA\HSnN�VYlOSUT�SUcONgknXATRMONgXAf�[*T�SU\OMO[;k XATWMONeXAfGknSUfgfgP
q � ¥�s2}��
\�XAMOMON�VYNg[A\��	S XATWfQx�XA\EM�MOSUfeX x*SUM¹XZh¦VRSnTWMOSnc�[*feXZTRNgñnXZVYNQ[*\OP�MESU�*SUfg[*c�`~[ATRS]TRSnXAMONgf�x NQ\
`aNgMO`�xA[�knXATRMENeXAf�VRNgPRPW^OS*q ��¬A« � � ® � s8}s��Sn\OkUS�TRSntANg[*\dXZf�MENQÜGSnTRSU\OknSUP�Ng\�SUfgSUkUVYTW[*cOlox;PRNQ[*fg[*tZx:X6V
VYlES�knSUfgfg^EfeXAT�fgSv�*SnfK`�X xb`~XA\ONQhqSUPWV�VYlOSU`~PWSnfQ�ASnPsXAP�\O[*\4^O\ON�hq[*TR`¢cOlOSU\O[*`aSn\dXHX6V�VYlES�[*TRtoXZ\
fgSv�*SUf8}

�-��Ê&��� �#�(=pE	B�;�=A½ ÍÎCI�QFp;|»Q;:G"E	�(=¹à<�µ½H�!¹¢@
��PWNg\Ot�VYlOS	hq[*TW`�XAfQNgPW`DSUPWV{XZ_OfgNQPRlOSUM�_oxu��[;MOt*z4Ng\uXA\OM���^���fgSvx�hq[*T�\OSnTi�*S�kUSnfQfgP�qÊ¨ ® s8�

Ng\o�ASnPWVRNgtoX6VY[*TWP?lOX��AS�NQ\Okn[*TWcG[ATYXZVRSnM»VYlOS�Sv��c�SnTRNQ`~SU\oV{XAf�TRSUPR^Of�VYP	hqTR[*` �*[*f�V{XAt*Sû±
kUfeXA`ac�PWVR^OMONgSUP
[Ah�knXATRMONgXAkaknSnfQfgP$Ng\oVY[:Ng\OkUTRS XZPRNg\Et*fQx�PW[*cOlONQPWVYNQk XZVRSnM´`~[;MOSnfQPu[Zh�XAkUVRNg[*\´cG[AVRSn\oVYNgXAf¥q � ¥ « ��©-s8}
��NQt*lOf�x�MOSUVYXANgfQSnMu`~[;MOSnfQPK[Zhdt*^ONQ\OS X�cONgt��*Sn\oVRTRNgkU^OfeXZT>XAkvVYNg[A\�c�[AVYSU\4VRNeXAf4NQ\OknfQ^OMOS?_dXAk{z4t*TR[A^O\OM
XA\OM¶fQS XAz6XAt*S:kn^OTWTRSn\oVRPn��NQ[*\ONgk�kn^OTWTRSU\4VRPHVYlOTW[*^Ot*l��*[AfQV{XZt*Sv±�toXZVYSUM�k{ldXA\O\ESnfgPU��cO^E`~cOP]XZ\OM
Sv��k{ldXZ\Ot*SnTWPn�oXZ\OMsNg\oVYTRXAknSUfgfg^EfeXATGk XAfQknNg^E`BVRTYXA\OPWcG[ATWV0_�SUV
�#SnSn\uVYlOS	kUx4VR[*cOfeXZPR`b��PYXATWkn[*cOfgXAPR`aNgk
TRSvVYNQkn^OfQ^O` XZ\OM�Ng\oVYTRXAknSUfgfg^EfeXAT�_O^EÜGSnTWP�q � ® � �o¬ � ���E� s2}��plESnPRS»`a[�MESnfgP�k XA\�PRNQ`�^OfgXZVYSu`�XA\ox



�*�

cOlox;PRNQ[*fg[*tANgk XZf�cOlOSU\O[*`aSn\dX���XA\EM�VRlOSUx�MESnPRkUTRNQ_GSHVYlESb^E\OMOSnTWfQx;Ng\Et `aSnk{lOXA\ONgPW`~P�[Zh�SnXATRf�x4±
XA\OM�MOSnfgX�xASnM�±
XZh¦VYSUTRMOSUcG[AfeXATWNgñ X6VYNg[A\OPaXA\OM�c�[*PiVW±
Sû�;VYTYXZPWx;PWVR[*fgNQk:c�[AVYSU\4VRNeXZVRNg[*\�Ng\�VYlOS�PRNQ\Ot*fgS
`�xA[�kvx;VRS+q � ¨�s8}´
�NQ`~NQfeXATWfQx:MOSUVYXANgfQSnM `a[�MESnfgPu[Ah�VYlOS�k XATWMONeXAkÆXAkUVRNg[*\ c�[AVRSn\oVYNgXAf#lOX��ASbXAfgPW[
_�SnSn\ºMESnTRN��*SUM�hq[AT�XZVRTRNeXZf8��PRNQ\O[oXZVRTRNeXZf�\E[�MOSZ��XA\EM�w	^ETRz4Ng\6¯WSu�d_GSUT�knSUfgfQP1qÊ£A³E� �E� �G¥*³E��¥ � s2}��
`a[�MOSUf/[Ah�VRlOSak XA\ONQ\OS»`~NQMO`�xA[�knXATRMONgXAfK�ASn\oVYTWNgkU^OfeXAT$XAkvVYNQ[*\´c�[AVRSn\oVYNgXAf>Ng\Eknfg^EMONg\Ot]MOSvV{XANQfgSUM
Ng\oVRTYXAkUSnfgfQ^OfeXZT�k XAfQknNg^E` kUx;knfQNg\Ot´ldXAP�`a[*PiV�TWSnknSU\oVYfQx�_�SnSn\�cETR[*c�[*PRSUM¹_ox��¶NQ\OPRfQ[���SUVÆXAf8}
Ó � �*�*� Õ ����lE[*PRS�XA\dXAf�x�PWSnP�PR^Ot*tASnPWV�VYldXZV�^OcOTWSnt*^EfeXZVRNg[*\b[Ah>VRlOS�PW[�MONQ^O`�±
k XZfgknNQ^O`�Sv��k{ldXA\OtASnT
cOTW[AVYSUNg\µNQPuPW^:9aknNQSn\oV�VY[�XAknkU[*^O\oV�hq[*TuXAf�VYSnTRXZVYNQ[*\OPsNg\ VYlOS~k XAfQknNQ^O`°VYTRXA\OPRNQSn\oV�XZ\OM�XAkvVYNg[A\
c�[AVYSU\4VRNeXAf-MO^OTYX6VYNg[A\H[*_OPRSUTW�ASnM�NQ\]VRlOS�hjXANgfQNg\Otuk XA\ENg\OSslOSnXATWVn}

�plOS�`a[*PWV�t*Sn\ESnTYXZf>kn[*\oVRNg\4^O^O` `~[;MOSUfgP�[Zh	k XATWMONeXAk�SnfgSUkUVRTRNgknXAf�cOTR[*cOXAtoXZVRNg[*\bhjXAfgf
��NQVRlONg\º_ENgMO[*`~XANQ\�VYlESn[*Tix*����lONQk{l´`a[�MESnfgP�VYlOS�NQ\oVYTYXZknSnfQfg^OfgXAT�PRcdXAkUSaXA\OMºVYlOS�NQ\oVYSnTWPWVRNQVYNQ^O`
XAP�V
�#[�XA\ONQPR[AVRTR[*cENgk�MO[*`~XANQ\OP�PRSUcdXATYX6VYSnM´_oxºVYlOSaknSUfgf/`aSn`�_OTRXA\OSªq � ¥*³�� � £Z¥-s2}�y�NQMO[*`~XANg\
`a[�MOSUfgP�XZTRS»SnPWPRSn\oVRNeXAf>hq[*T�NQ\o�*SnPiVYNQtoXZVYNQ\OtH`~XA\oxºknTWNQVYNQk XAfKcOTR[A_OfgSU`~P�PW^Ok{l XZP$MESU�d_OTWNgfQfeXZVRNg[*\
��lONQk{lHNg\o�*[*f��*S�\E[*\OlO[*`a[*t*SU\OSn[A^OPrMONQPWVYTWNg_O^�VYNg[A\OP#[ZhKSû�;VYTYXZknSnfQfg^OfgXAT?cG[AVRSn\oVYNgXAfÏq £ � � � £ ® �E¨A¥�s8}
��h$VYlOS XA\ONQPR[AVRTR[*cox�[Ah�kUSnfQfg^OfgXATHXA\OM¶NQ\4VRSnTWPWVYN�VYNgXAf�kU[*\OMO^OkvVYN���N�V
x�XATWS XAPRPW^O`~SUMBVR[�_GSºVYlES
PYXZ`~S Ó X�`a[*\O[;MO[*`~XANg\~hq[*TR`�^EfeXZVRNg[*\ Õ �;VRlOSn\]VYlES$cETR[*_OfQSn` `�X xH_�SsSv��cOTRSUPRPWSnMºXAP�X�VYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf�Sv�;VYSU\OPRNQ[*\][Ah0VYlOS�kU[*\oVYNQ\;^E[*^OP�TRSnXAkUVRNg[*\�±�MONQÜG^OPWNg[*\~Snm4^dXZVRNg[*\ÆhqTW[*`ÿknXA_OfgS�VYlOSû±
[*TixG�

Â Ð6Ð
Ð|Ñ
ë ÐÓÒÕÔ�ÔIÖ×Ô ë Ð ¦�ÚUÁÙØ�Ú

��lOSUTRSpÂ Ð NgP0VYlOS�`~SU`�_OTYXZ\OS#knXAcdXAkUNQV
xA�4ë Ð XA\OM�ÚUÁÙØ�Ú�XATWS#VYlES#VYTRXA\OPW`~SU`�_OTYXZ\OS#�A[*fQVYXAt*SrXZ\OM
Ng[A\ONgk	kn^ETRTRSU\oV �oTRSUPRc�SnkvVYNQ�ASnf�x*� Ö NgP0VYlES�kn[A\OMO^OkvVYNQ�;N�V
x$VRSn\OPW[*Tn�*XA\OM Ô NgP0VYlOS#t*TYXAMENgSn\oV�[*cGSUTYX6±
VY[ATn}��plES�kU[*\OMO^OkvVYN���N�V
x�VYSU\OPR[AT?NQP	XA\ONQPR[AVRTR[*cONQkA�oPWNg`�^OfgXZVYNQ\Ot�hjXZPWVYSUT	kn[*\OME^OkUVRNg[*\aNg\�VYlES��O_GSUT
MONQTRSnkvVYNQ[*\µVYlOXA\�VYTYXZ\OPW�ASnTRPWSnf�x*}µ�¶N�VYl�PR^ENQV{XZ_OfgS~k{lO[*NgkUSnP�hq[*T�VRlOSH\O[*\EfgNg\ES XATuNg[*\ONQk�kU^OTRTWSn\oV
Ó ÚvÁÙØ�Ú Õ ����lONgk{l�`a[�MESnfgP�VRlOS�`aSn`�_ETYXA\OSaz4Ng\OSvVYNQknPn�KVYlONQPukU[*\oVYNg\4^O^E`²Pix;PWVYSU`�XAME`~N�VYPsPRcONQTYXAf
��X��ASnPuNg\ºV
��[bMONQ`~SU\OPRNQ[*\OP�[*T�PWknTW[*fgfQP�Ng\ºVYlOTWSnS»MONQ`~SU\OPRNQ[*\OP�kU[*TRTWSnPRc�[*\OMENg\Ot]VY[]TRSUSn\oVYTRXA\oV
XAkvVYNQ�ZXZVRNg[*\ÛqÅ¥ ¬ � � © � s8}]�plOS~`�X�¯W[ATRNQV
x�[Ahpkn[A\4VRNg\4^O^O`§`a[�MESnfgPsldX �ASÆ^OPRSUMµVYlESÆ��N�VYñ ��^Ot*l�±
��XZt*^O`a[ Ó �>��� Õ SUm;^OXZVYNQ[*\OPÜq �*� ¨E�r£ � s2} �
\�VRlONgPÆTWS XAkvVYNQ[*\�±
MENQÜG^OPRNQ[*\�Pix�PiVYSU`���VRlOS�NQ[*\ONgk
kn^ETRTRSU\oVYP]XATWSºXAcOcOTW[ �ENQ`�X6VYSnM�_4x¹X cOlOSU\O[*`aSn\O[*fQ[*t*NQk XAf�TRSUfeXZVRNg[*\���NQVRl¹cdXATRXA`~SvVYSUTRPÆk{lO[6±
PRSU\µVY[�XAcOcETR[ ��Ng`~XZVYS�VYlES~_dXZPRNgkaSv��kUNQV{X6VYNg[A\´XZ\OMµTWSUhqTYXZkUVY[ATWx�cOTW[*cGSUTWVRNgSnP$[Ah�`�x*[;k XATWMONg^E`�}



� £

��PWNg\Ot�VYlETRSnSû±
MONQ`~SU\OPRNQ[*\dXAf������¢`~[;MOSnfQPn�?�¶Ng\EhqTWSnS Ó ���A� ® Õ ldXAPaPRlO[���\¹VRldXZVaTR[AVR[*TRP~XATWS
PRkUTR[*fQf��rX �ASnP�[*TWtoXA\ONQñnSUM�XA_�[*^EV��*[ATWVYSû�b�dfeXA`aSn\oVRP�VRldXZV�k XA\�XAPWPR^O`aS�kU[*`~cEfgSv�ÆVY[*c�[*fg[At*NgSUPn}
��[A\;^E\ONQhq[*TW`�XA\ONQPR[AVRTR[*cox�ME^OS?VR[�VRlOS?lOSUVRSnTR[At*Sn\OSU[*^OP�k XATWMONeXZk?`�^OPRkUfgS/�d_�SnT�[*TRNQSn\oV{XZVRNg[*\sldXZP
_�SnSn\�PWVR^OMONgSUM�NQ\bVRlOSnPWSukU[*\oVYNQ\;^E[*^OP�PWx;PWVRSn`aPÀq �*��¬ s2}���[*^OTWVRSn`~XA\Ok{lOSuXA\OM]�¶Ng\�hqTRSnS Ó ���*�E� Õ
XAfQPR[�TRSUcG[ATWVYSUM]cOTR[*cOXAtoXZVRNg[*\Æ`a[;MOSnfQP�^OPWNg\Ot�VYlESsy�SnSUfgSnT�±���Sn^EVRSnTp`aSn`�_ETYXA\OS�`~[;MOSnf�hq[*TrVYlES
Ng[A\ONgkrkU^OTRTWSn\oVYPU}	�plOSnPWS�PWNg`�^OfgXZVYNQ[*\OPKPRlO[��#SnM�VRlOS�PRc�[*\oV{XA\OSU[*^OP	hqTYXAkvVYNQ[*\dXZVRNg[*\�[AhGTRSUSn\oVYTRXA\oV
XAkvVYNQ�ZXZVRNg[*\���X �*SnP�MO^OS�VR[$VRlOS�SvÜ-SUkUVRP�[Ah-\O[*\4^O\ON�hq[*TR` MONgXAPWVR[*fgNQkpNg\oVYSUTW�ZXAfd[*\~TRSvhqTYXAkvVY[*Tix»cGSû±
TRNQ[�M-}?��fQVRlO[*^Ot*lbkn[A\4VRNg\4^O^O`ÿ`~[;MOSnfQP�Ngt*\O[ATRS�VYlES$MENgPRkUTRSvVYS$SUÜGSnkUVRP�[Ah�knSUfgf�±8VY[Z±�knSUfgf�kn[*^OcEfgNg\Et
[*\b`�XZknTR[APRkn[AcONgkscOTW[*cdXAtoX6VYNg[A\Zq � ¥ � � ��¬*¬ s2�dknSUfgfg^EfeXATpMONQPRkU[*\oVYNg\4^ON�VYNQSnPpk XZ\:_�SuPWNg`�^OfgXZVYSUM]_4x
XAcOcETR[*cOTWNeXZVRS�`~[;MON��dk XZVRNg[*\EP#VY[�VRlOSsMONQÜG^OPRNQ[*\]`~[;MOSUf´q ©A£Is2}

��[�`a[�MESnf*SUfgSnkvVYTWNgk XZfAcOTW[*cdXAtoX6VYNg[A\�Ng\$Xp\O[*\4^O\ON�hq[*TR`afQx�XA\ONQPR[AVRTR[*cONQk>kn[A\4VRNg\4^O^O`b�6X
kn[Afgfg[;k X6VYNg[A\�±i"sXAfgSUTRz4Ng\��O\ONQVRSrSnfQSn`aSn\oV/`aSUVYlE[�M���XAP/MOSv�*SUfg[*c�SnM»_ox���[*t*SUTRP/XA\EMa��k���^OfQfg[;k{l
Ó � �*� ® Õ }>�plOS��d\ENQVYS�SnfgSU`~SU\oV�hq[*TW`�^OfeX6VYNg[A\~MOSU`~[A\OPWVRTYXZVRSnMHPRNQt*\ON��dk XA\oV�Ng`acOTR[��*SU`~SU\oVYPr[��*SUT
�d\ON�VYS	MON�Ü-SUTRSn\EknS?`~SvVYlO[;MOP�Ng\sNQVRP�PWcdXZVRNeXAf4XA\EM$VRSn`acG[*TRXAfokn[A\4�ASnTWt*Sn\OkUS^q � ¥ ® �6¥ « s8}K�K[�c�SnTR`aNQV
XA\ONQPR[AVRTR[*cENgk»cOTR[AcdXAtoXZVRNg[*\ ��NQVRlµTRSUPRc�SnkvV�VY[ºXb�d_GSUT�X6��NQP$VRldXZV��ZXATWNgSUP�PRcOXZVYNgXAfgf�x:��NQVRlONg\µX
PRNQ\Ot*fQS��d\ON�VYS>SUfgSn`aSn\oVn��VRlOS/Snm4^dX6VYNg[A\OP0XATRS>VRTYXA\EPWhq[*TW`~SUM�VY[�Xrfg[;k XAfZ[*TWVRlO[*\O[ATR`~XAfZkU[�[ATRMONQ\dXZVYS
PWx;PiVYSn` ��N�VYl»[*\OS�X6��NgP/VRldXZV?NgP	XAf��rX x;P?XAfgNQt*\OSUM»��N�VYl�VYlES��O_GSUT?MENgTRSUkUVRNg[*\�}K�plOS�kn[*fQfg[;k XZVRNg[*\
`aSUVYlE[�M�NQP�^OPRSUM$VR[�XAPRPWSn`�_OfQS>VYlOS/cOXATWVRNeXAf6MONQÜGSnTWSn\oVYNgXAfASUm4^dXZVYNQ[*\OP�NQ\4VR[�XpPWx;PWVRSn`'[Ah�[*TWMONg\dXZTWx
MON�Ü-SUTRSn\oVRNeXAfdSUm;^OXZVYNQ[*\OP Ó �� ��	P Õ VRldXZV�XATRS�PYX6VYNgPi�dSnM�Sv�EXAkUVRfQx~XZV#kn[*fQfg[;k XZVRNg[*\�c�[*NQ\4VRP#NQ\~SnXAk{l
�d\ON�VYSsSnfQSn`aSn\oV }��plOSu_�[*^O\EMdXATWx]kU[*\OMON�VYNQ[*\OP�XATRSsldXZ\OMOfgSUM:^OPWNg\Ot~X~"$XAfQSnTWz;NQ\bXAcOcOTW[oXAk{l�VR[
[��*SUTRkn[A`~SbVYlOSbfgNQ`~N�V{XZVRNg[*\OP$[Ah�kn[*fQfg[;k XZVRNg[*\ VRSnk{lO\ONQm4^OSnP~[��ASnT~NgTRTWSnt*^EfeXAT�_�[*^O\OMOXATRNQSnPªq ¬Z« s8}
�plOS�TRSnPW^OfQVRNg\Ot´PWx;PWVRSn` [Ah$�� ��/P�NQP~PW[*fQ�ASnM�VRlOTR[*^Et*l�VRNg`aSb^EPRNg\Et XA\�XZMdXAcEVRNQ�*S���^O\Ot*Sû±
��^EVRVYX�PRk{lOSU`~S�q � ® ³Is8}>�¶N�VYlHX�`a[;MONQ�dknXZVYNQ[*\a[AhK�>���Jz4NQ\OSUVRNgknPU��VRlOSnPWS�\OSU�D`~SvVYlO[;MOP��#SnTWS
^OPWSnMHVY[�NQMOSn\oVRNQh¦x~X�`~SUk{ldXA\ONQPR`þhq[*T�PWcONgTRXAf��rX �*S�METRNQh¦VrXA\OMHPWknTR[Afgf��rX �*Ss_OTWS XAz4^Oc]NQ\~VYNQPRPW^OS
��NQVRl]\O[*\4^O\ON�hq[*TR` `�^OPRkUfgS��d_�SnT�XA\OtAfgSnPÎq � ¥*¨-s8}

y�SUPRNgMESnP�kU[*\oVYNg\4^O^E`­`a[�MESnfgPU�G\4^O`aSnTWNgknXAfKPWNg`�^EfeXZVRNg[*\OP�[Ah>k XATWMONeXAkuSnfQSnkUVRTRNQk XAf�XAkû±
VYN��;NQV
xº`~X xº^EVYNQfgNQñnS�kUSnfgfQ^OfeXZTsXA^EVY[A`�XZVYXÆ[*TsTRSUPRNgPiVYN��*Snf�x�kn[*^EcOfgSUM´\OSvV
��[ATRz�`~[;MOSUfgPn}���SnfQfg^�±
feXZT�XA^�VY[*`~XZV{XuXATRS�PRNg`acOfQSA�4·dSv��Ng_EfgS�XZ\OMHkn[*`acO^EVYXZVYNQ[*\dXAfQfQx�SN9aknNQSn\oV �O_E^EVrVYlESnNgT#TR^OfQSv±�_dXAPRSUM
cOTW[*cdXAtoX6VYNg[A\�XA\EM�MONQPRknTWSUVRS�`aSn`�_OTRXA\OS	c�[AVYSU\4VRNeXAfo��X �*SUhq[ATR`aP�cOTWSnknfQ^OMOS�XA\�XAkUkn^OTRXZVYS#TRSUcOTRSû±



� ¥

PRSU\oV{XZVRNg[*\$[Ah;VYlOS	SnfQSnkvVYTR[ZVY[*\ONQk>Ng\oVRSnTYXZkUVYNQ[*\OP�_�SUV
�#SnSU\�\OSnNQt*l4_G[ATRNg\EtpTRSntANg[*\OP�[ZhE`�xA[�knXATRMENg^O`
q � ©A³�� ® s2}/��SnPRNQPWVRNQ�*SUfQx$kn[A^OcOfgSUM�\OSvV
��[*TWz�`a[�MESnfgP�ldX �*S�_GSUSn\�^OPWSnM�VY[�PWNg`�^EfeXZVRS?NQ\oVYSnTWknSUfgfg^EfeXAT
kn[A^OcOfgNQ\Ot�`a[*TWS#TWS XAfQNgPWVRNgknXAfgf�xTqÅ³o©Is2}��plOSvx�ldX �ASr_GSUSn\�^OPWSUhq^Of;hq[*T�NQ\o�*SnPiVYNQtoXZVYNQ\Ot�VRlOS�SvÜ-SUkUVRP>[Ah
XA\ONQPR[AVRTR[*cENgkpSv�;VRTYXAkUSnfgfQ^OfeXZT/kn[*^OcEfgNg\Etu[*\a`aSn`�_OTRXA\OS�k XZcdXAknN�V{XA\EknS�k{ldXATRtANg\OtshjXAkUVR[*TRPU��PRXZhqSUV
x
hjXAkvVY[*TWPn�?XA\OM�cOTW[*cdXAt*XZVYNQ[*\µ�*SUfg[;knN�VYNgSUPn} y�^EV�XAknkU[*TRMONQ\Ot*f�x*�>VYlESUx�XZTRSÆ`a[*TRS�kn[*`acOfgSû��XZ\OM
kn[A`~cO^�V{XZVRNg[*\dXZfgfQx�Sv��c�Sn\OPWNQ�*S�VRldXA\�kUSnfQfg^OfgXAT�XA^EVY[A`�XZVYXa[AT�kn[A\4VRNg\4^O^O` `a[�MOSUfgPU}���SnPWNgPWVRNQ�AS
\OSvV
��[*TWz4P�`~X�x�_GS�lOSnfQcEhq^OfOhq[*T	MOSUTRN���NQ\Ots\OSU�¹`�XAkUTR[*PWkn[*cENgk�`~[;MOSUfgPn�o_E^EV?NQV	NgP	PiVYNgfQfONg`acOTRXAkv±
VYNQk XAfGVY[»Sv�;VYSU\OM�VRlOSn` VY[»VYlOS���lO[*fQS�lOS XZTWV }

tQu�Ý ° xH~(²��´y�Å�xA��xH~�z:{Q}�~\Þ�xHxHÃ^ß���~Qà

�plOS]k XZTRMONgXAkHkUx;knfQSHNgP�NQ\ONQVRNeXZVRSnM _ox�XA\�SUfgSnkvVYTWNgk XZf�PWVRNg`�^Efg^OP�TWSnPW^OfQVRNg\OtºNQ\��O_GSUT
PRlE[*TWVRSn\ONQ\OtO�;k XA^OPWNg\Otukn[*\oVRTYXAkvVYNg[A\?3�z4\O[���\HXZP#Sû�EkUNQVYXZVYNQ[*\�±
kU[*\oVYTRXAkUVRNg[*\»kn[A^OcOfgNQ\OtO�oVYlENgP?cOTR[Z±
knSUPRP	�rXZPn�;^O\oVYNgfdTWSnkUSn\oVYf�x*�;kn[*\OPWNgMOSUTRSUMaVR[u_�S&5W[*\OSû±���X�x!7O}>�>��c�SnTWNg`aSn\oV{XAfdTWSnPW^OfQVRPn�4lO[���Sv�*SUTn�
ldX �*S�MOSn`a[*\OPiVYTRXZVYSUM~VYlOXZVrX�hqSnSUMO_dXAk{zacdXZVRlo�rX xaSv��NgPiVYP	��lOSnTWSn_oxaVYlOS�SnfgSUkUVRTRNgknXAfdk{ldXATRXAkUVRSnT�±
NgPiVYNQknP$[Ahr`�xA[�knXATRMENg^O`§XATWS�XZfQVYSUTRSUMµ_ox�VYlOS~`~SUk{ldXA\ONQk XAf	PWVYXZVYS~[AhrVRlOSaVRNgPWPR^OSZ}:�bSnk{ldXA\E[Z±
SnfQSnkvVYTRNQk�hqSnSUMO_dXAk{z��;PR[*`aSUVRNg`aSnP>knXAfgfQSnM�_dXZk{zo±�kn[*^EcOfgNQ\Ot�[*T/kn[A\4VRTYXAkvVYNQ[*\�±
Sû��knNQVYXZVYNQ[*\�hqSUSnMO_dXZk{z
q ��« ¨��K³ « s2�>NQPuVYlES�fgN�VRVRfgS»^O\OMOSUTRPiVY[;[�M cETR[;knSnPWP���lOSUTRSHX:k{lOXA\Ot*SÆNQ\´VRlOSÆ`aSnk{ldXA\ENgk XZf#PiV{XZVRS
[Ah�`�x*[;k XATWMONg^E`�XZÜGSnkUVRP�VRlOSuSUfgSUkUVYTWNgknXAf�k{ldXATRXAkUVRSnTWNgPWVRNgkUPn��cdXATWVRNgkU^OfeXATWfQxaVYlOS$MONgXAPWVR[*fgNQk Ó TWSnPWV Õ
VYTRXA\OPW`~SU`�_OTYXZ\OS�c�[AVYSU\oVYNeXZfd[Ah�VYlES�kn[A\4VRTYXAkvVYNQfgS�`�x*[;kUx4VYSUPpXA\OMÆXAkUVRNg[*\acG[ZVYSn\oVRNeXAf�`a[*TRcOlE[*f�±
[*tAxA}/��SUk{ldXA\O[;SnfQSnkvVYTRNQk?hqSUSnMO_OXAk{zu`~X xscOfeX xsX�PRNQt*\ONQ�Ok XA\oV�TR[*fQS#NQ\$VRlOS?TRSntA^OfeXZVRNg[*\s[AhO\O[*TR`~XAf
SnfQSnkvVYTRNQk XAfGhq^O\OkUVRNg[*\�XA\OM]VYlES$tASn\OSUPRNgP�[Ah>XATRTWlox;VRlO`aNeXAPÎq ® ¨E� ® ¬ ��¥*¥�s2��XA\OMbNgPrVRlO[*^Ot*loV�VY[a_�S
t*[��*SUTR\OSUM�_4x VYlESÆXAkvVYNQ�;N�V
x´[Zhp`~SUk{ldXA\O[APRSn\EPRNQVRNQ�ASÆk{ldXA\O\ESnfgPU�	XAfQVRSnTRXZVYNQ[*\OP$Ng\µNQ\oVYTYXZknSnfQfg^OfgXAT
k XZfgknNQ^O`ÿkvx;knfgNQ\OtO�O[AT�X»kU[*`�_ONQ\dXZVRNg[*\H[Ah�VYlESnPRS�q � ³-s2}

�-� Ö �	� ·�¸µF���C�E	�Z�!=³G";|¹r�N=³º(�!@NGIE�»(;ËGIE	�(=A@
�
\ÆNQPR[*fgXZVYSUM~knXA\ONg\ES�lOSnXATWVRPn�OXZkUVYNQ[*\acG[AVRSn\oVYNgXAf�XA`acOfgN�VY^OMOS�XA\EM�MO^OTRXZVYNQ[*\ÆXZ\OM�VYlES

PR^EPRknSUcEVYNQ_ONgfQNQV
x�VY[�cOTRSU`�X6VY^OTWSÆMOSnc�[*fgXATRNQñ XZVRNg[*\OP$XATWSÆXAf�VYSUTRSnMµ_4x´MONgXAPWVR[*fgNQk»�ASn\oVYTWNgkU^OfeXATuMON�±
feX6V{XZVRNg[*\Ûq � ³ � ��¨ « � ® ³;��¨o£Is8}]�
\OkUTRS XZPRSnP�NQ\µfQSUh¦V$�*Sn\oVRTRNgkU^OfeXZT�MONgXAPWVR[*fgNQk��*[*fQ^O`~SaldX �*S�_GSUSn\



� ®

PRlE[���\�VR[�MOSUknTRSnXAPRSrXAkUVRNg[*\ucG[AVRSn\oVYNgXAf4MO^OTRXZVYNQ[*\�XA\EM�Ng\OkUTRSnXAPRS#MONgPWcGSUTRPRNQ[*\�[AhOTRSnc�[*fgXATRNQñ XZVRNg[*\
Ng\sVYlES#NQPR[*fgXZVYSUMuTRXA_O_ON�VKlES XATiV2q ���*« s8}K�
\�kn[A\4VRTYXAPiV �ZMOSnkUTRS XZPRNg\Et�VYlES�fg[*XAMs[*\�kU[*\oVYTYXZkUVYNQ\Ot�`�xo±
[A�d_�SnTWP�NQ\OknTWS XAPWSnP�XZkUVYNQ[*\bcG[AVRSn\oVYNgXAf�MO^OTRXZVYNQ[*\bNg\bPWVYTWNgcOP�[Ah�hqTW[*t»�*Sn\oVRTRNgkU^OfeXZT�`�xA[�knXATRMENg^O`
qÊ© � s2}º��PWNg\Ot:VRTYXA\EPRNgSU\oV Ó ¬Z« `~NQfgfQNgPRSUkn[*\EM Õ PWVRTRSUVRk{l�cO^OfgPWSnPU�rá�XA_GSUf#SvV»XAf2} Ó ���*� ¨ Õ TRSUcG[ATWVYSUM
PWVRTRSvVYk{l�±�Ng\OMO^EknSnMaMOSUcG[*fgXATRNQñ XZVRNg[*\EP�[AT>TRSUcG[*fgXATRNQñ XZVRNg[*\EP�[Zh��ZXATix;Ng\Ot�`~XAt*\ENQVY^EMOSrXA\EM�PWVYTWSUVRk{l�±
Ng\EMO^OknSUM XATRTWl4x4VRlO`~NgXAP�XZV�MONQÜGSnTWSn\oVsSncONQk XATWMONeXZfKTWSnt*NQ[*\OP�[Ah	VRlOS�MONeXZPWVY[AfgNgk$fgSvh¦V��*SU\oVYTRNQknfQS�[Ah
VYlESuNQPR[*fgXZVYSUMbTRXA_O_ON�V�lOS XZTWV43dVRlOSUx]PW^Ot*t*SUPWVYSUM:VYlESu[*TWNgt*NQ\H[Ah�VRlOS$PWVYTWSUVRk{l�±
NQ\OMO^OkUSnM�TWSnPRc�[*\OPWS
NgP�\O[ZV�TRXA\OMO[A`~f�xÆfg[;k X6VYSnM-�d_O^EV�[�kUkn^OTWP�X6V�VRlOS$fg[;k XZVRNg[*\H[Ah�lONgtAlOSnPiV�PiVYTWSUVYk{l-}r�
\�VRlOS�XZ\OSnP�±
VYlESUVYNQñnSUMºk XA\ONQ\OSA���0SUzo�*Sn\ SUV�XAf8} Ó ��� © � Õ PWlO[���SUM X�VYTYXZ\OPR`�^ETYXAfQfQx]\O[*\4^O\ENQhq[*TW`­TWSnMO^OkvVYNQ[*\
Ng\�^O\ONgc�[*fgXAT0cG[AVRSn\oVYNgXAf;Ng\�TWSnPRc�[*\OPWSrVY[�NQ\OknTWS XAPWSnP>NQ\�fgSvh¦V��ASn\oVYTWNgkn^EfeXATKMONeXA`aSUVRSnTU}K�
\Ehq^EPRNg[A\�[Ah
« } ¬ VY[�£�} ¬ fgN�VYSnTWPK[ZhO�rXZTR`¸_Ofg[;[�M$Ng\oVR[�VYlES�¯W^Ot*^OfgXAT��*SUNg\�TRSUPR^Of�VYSUM�Ng\�XA\ �*�I§ NQ\OknTWS XAPWSrNg\��A�
Sn\EM�±
MONgXAPWVR[*fgNQk�MONeXZ`~SvVYSnTsXZ\OM X]kn[*TWTRSUPRc�[*\OMONQ\Ot�£A© § MOSnkUTRSnXAPRS~Ng\ Sn\OMO[;k XZTRMONgXAf/cG[ZVYSn\oVRNeXAf
XA\OM�X ��¬D§ MOSnkUTRS XZPRS�NQ\HSncONQk XATWMONeXZf�cG[ZVYSn\oVRNeXAf2}

�
\a`�XA\-�oXAfQVRSnTRXZVYNQ[*\OP>[Ah-XAkvVYNg[A\�cG[AVRSn\oVYNgXAfOMO^ETYXZVRNg[*\�[*T/TWSUhqTRXAkUVR[*TRNQ\OSnPWP?lOX��AS�_GSUSn\
[*_OPWSnTi�*SnM MO^OTWNg\Ot�cO^Ofg`a[*\dXZTWx]�ZXAfQ�;^OfQ[*cOfeXZPWV
x*��VYTRXA\OPRNQSn\oVsXA[ATWVYNQku[;knkUfg^OPWNg[*\-��XA\OM�X6h¦VYSnTWfg[oXZM
TRSUMO^OkvVYNg[A\ÕqÅ³*³E� � ¨ ¬ �	¨�s2}��KXAt*toXATiVaSUV�XAf8} Ó ���*� £ Õ TRSnc�[*TiVYSnM�PRlO[ATWVYSU\OSnM¹XAkUVRNg[*\�cG[ZVYSn\oVRNeXAf
MO^OTRXZVYNQ[*\�MO^OTWNg\Ot _OTRNQSUh Ó �#O ¥º_�S XZVRP Õ XA[*TiVYNgkH[;knkUfg^OPWNg[*\�Ng\�cdX6VYNgSU\oVYPa^O\OMOSUTRt*[*NQ\Ot TR[*^EVRNg\OS
k XZTRMONgXAk]PR^OTWt*SnTix�hq[AT~kU[*TR[*\OXATWx�XATiVYSUTWx�MONQPRS XZPRSA}��plESnNgTa`aS XAPW^OTRSU`~SU\4VRP�PWlO[���SUM¹\O[µPWNgtZ±
\ON��dk XA\oV�MENQÜGSnTRSU\OknSHNQ\�XAkvVYNg[A\ cG[ZVYSn\oVRNeXAf#MO^OTYX6VYNg[A\ PRlO[ATWVYSU\ONg\Et�XZV �*«�§ �?© «D§ �	XZ\OM�¥ «�§
TRSUcG[AfeXATWNgñ X6VYNg[A\���XZ\OM VYlOSvx fgXZVYSUTuPWcGSUkn^OfgXZVYSUM�VRldXZV�TRSnME^OkUVRNg[*\�NQ\�XAkUVRNg[*\µcG[AVRSn\oVYNgXAf?MO^OTYX�±
VYNQ[*\µME^OTRNQ\Ot:VYlES~�dTWPWV�_�S XZVu�rXZP�MO^OS�VR[ºXAf�VYSnTWSnM knXAfgkUNg^O`ükvx;knfgNQ\Ot Ó PRNg\EknS�VRlOS~�dTWPWV�_�S X6V
XZh¦VRSnTs[�kUknfQ^OPRNQ[*\��rXZPu\O[ZVucETRSnkUSnMOSUM´��N�VYl Sn\OldXZ\OknSUMµMONgXAPWVR[*fgNQk�PWVRTRSUVRk{lµ[Ah?VYlES~�A� Õ q � ¨A¨�s8}

�lO[ATWVYSU\ONg\Et�[AhKVYlOS$MO^OTRXZVYNQ[*\�ME^OTRNQ\Ot~VRlOSuPW^O_OPWSnm4^OSn\oV �#O £»_�S XZVRPn��VYlO[A^Ot*l��d�#SnTRSuVYlO[*^Et*loV
VY[$_�S�knXA^OPWSnM�_ox�_�[AVRl�XAf�VYSUTRSnM»knXAfgkUNg^O` kUx;knfQNg\OtuXA\OMa`~SUk{ldXA\O[APRSn\EPRNQVRNQ�AS�k{lOXA\O\OSUf-XAkvVYN���N�V
x*�
XAP»VYlOSbfeX6VYSnT»_�S XZVRP~[;knkU^OTRSUM¹MO^OTWNg\Ot Ng\EknTRSnXAPRSUM¹MONgXAPWVR[*fgNQkÆPWVRTRSUVRk{l Ó VRlOS:�A� �*[Afg^O`aS]_GSû±
Ng\Et�Ng\OkUTRS XZPRSnMb_ox]XAMOMENQVYNQ[*\dXAf��dfQfgNg\Et�XZh¦VYSUTrVYlOS��OTRPWV�_�S XZV Õ }	wKXZVYNQSn\oVYP�^O\OMESnTRtA[*Ng\Ot�_OXAfgfQ[�[*\
�ZXAfQ�;^OfQ[*cOfgXAPWV
x$hq[*T>cO^Efg`a[*\dXATixuPiVYSU\O[*PRNQP	PRlO[��#SnM�PWNgt*\ENQ�dknXA\oVYfQxuPRlE[*TWVRSn\OSUM�XAkvVYNQ[*\�cG[ZVYSn\oVRNeXAf
MO^OTRXZVYNQ[*\ºXAkUkn[*`acdXA\ENgSnM:_4x:S XATWfQx�XZh¦VRSnTRMESnc�[*feXATWNgñnXZVYNQ[*\OP�MO^OTWNg\Ot]XAkU^EVYS����¡[*^EVR·O[��!VRTYXAkvV
[;knknfQ^OPRNQ[*\��4_O^EVpXZh¦VYSUT#PW^OknkUSnPRPihq^Of��ZXAfQ�;^OfQ[*cOfgXAPWV
x�VRlOS�MO^ETYXZVRNg[*\�XA\OM*â���Ng\oVRSnTW�ZXAf�NQ\OknTWS XAPWSnM



��¬

qÅ³*³�s2}

�-� Ö ��� à<�!B-�A;�=H�?�!¹��ËB�G4C�E	B*ãµ�!�!½ L ;|B-äÛ;�=p½ K CIC-�³�?G"�p�Z�Q»Q�!=A�!@4E	@
��SUk{ldXA\O[;SnfQSnkUVRTRNQk$hqSUSnMO_dXZk{zH`�X xH_�S$XATRTWl4x4VRlO`~[At*Sn\ONQkA}#
�Sv�*SnTRXAf�XA\ONQ`�XAfGPWVR^OMONgSUP

ldX �*SaPRlE[���\�VYlOXZV�VYTRXA\OPRNQSn\oVsPWVRTRSvVYk{lµ[Zh#VRlOS��*SU\4VRTRNQknfgS»`~X x�Ng\EMO^OknS�SUfgSUkUVYTWNgknXAf/XAkvVYNQ�ZXZVRNg[*\
qÅ³ « �?³*¨�� ® ³��#¨ � �?¨o£Is�XA\OM�cG[*PWPRNQ_OfQx�^E\OPR^OPiV{XANQ\OSnM�V{XAk{lox;k XATWMONeXmq ��¬ ¨��?¨o£-s2}B��VYlOSUTRP�lOX��AS
PRlE[���\�VYlOXZV»PWVRTRSUVRk{l�NQ\OknTWS XAPWSnP�VYlOSHPW^OPRkUSncEVRNg_ONQfgN�V
x´VR[ PW^OPWVYXANg\ESnM�XATRTWl4x4VRlO`~NgX:Ng\�cdX6VYlO[Z±
fg[At*NgknXAf>lOSnXATWVRPMq � © ® � � £Z¨��K£ « s2�K_E^EVuVRlOS�SvÜ-SUkUVu[AhpPiVYTRSvVYk{l [A\ XATWTRlox4VYlO`aNeX]PR^OPWknSUcEVYNQ_ONgfQNQV
x
Ng\µ\O[*TR`~XAf?lOS XZTWVYP�NgP�fQSnPWP�knfQS XATMq � £A©�� � � s8}º�
\EknTRSnXAPRSUM��A�ª�*[*fQ^O`aS�Ng\´VYlOSÆNQPR[*fgXZVYSUMµc�SnT�±
hq^OPWSnM]TYXA_E_ONQV�lOS XATiVpMOSUknTRSnXAPRSUP�XAkUVRNg[*\Hc�[AVYSU\oVYNeXZf-XA`acOfQNQVY^EMOS�XZ\OMHNg\OkUTRSnXAPRSUPpTRSnPiV�cG[ZVYSn\oVRNeXAf
q � ³ � � ® ³�s8}�á�XZ_GSUf>SUVuXAf2} Ó � �*� ¨ Õ PWlO[���SUM´VYlOXZV$XbPW^OPWVYXANg\ESnMµ© ¬D§ NQ\OknTWS XAPWS»Ng\ �A�þ�*[*fQ^O`~S
TRSUPR^Of�VYSUM�Ng\�X�£Z³ § MOSnkUTRS XZPRS�Ng\�XAkUVRNg[*\¹c�[AVRSn\oVYNgXAf�XZ`~cOfQNQVR^OMOS Ó ��NQt*^OTRSb�{} � Õ }��dTRXA\Oñ�SvV
XAf2} Ó � � ³ � Õ m4^dXZ\4VRNQ�dSUM VRlOS»k{ldXA\OtASaNQ\ XAkUVRNg[*\ºc�[AVYSU\oVYNeXZf>MO^OTRXZVYNQ[*\�XZVu£ «�§ Ó ��w? õæåvÕ XZ\OM
�*«�§ Ó ��w? �ç å{Õ TRSnc�[*fgXATRNQñ XZVRNg[*\�Ng\ºVYlOS�NQPR[*fgXZVYSUMºk XA\ENg\OS�lOSnXATWVn}��plOSvxºPRlO[��#SnM VYlOSaXAkvVYNg[A\
c�[AVYSU\4VRNeXAf�MO^OTRXZVYNQ[*\¹ldXZP]Xµ_ONgcEldXAPRNQk�TRSUPRc�[*\OPWS�VY[�PR^EPWV{XZNg\OSUM�Ng\OkUTRS XZPRSnPHNQ\��A�°�A[*fg^O`aSA�
��w	 õæå MOSnkUTRS XZPRSnM�VR[�³ �I§ [Ah>_OXAPRSUfgNg\ESs��lENgfgSs��w? �ç å Ng\OkUTRS XZPRSnM�_ox:XZcOcOTR[ ��Ng`~XZVRSnfQxH£ ¬D§
Ó �KNgt*^OTWS~�{}ý£ Õ }:��XA\OPRSU\�SUV�XAf8} Ó � �*�E� Õ m4^dXA\oVYN��dSnM VRlOS~VRTYXA\OPWNgSU\4V�Ng\OkUTRSnXAPRS~Ng\ �A�ÿ�*[*fQ^O`~S
TRSUm4^ONgTWSnMµVR[:SnfQNgkUNQV$X�PiVYTWSUVYk{l;±
Ng\EMO^OknSUM�XATRTWlox;VRlO`aNeX�NQ\ VRlOS�NQPR[*fgXZVYSUM���_Ofg[;[�M;±
c�SnTWhq^EPRSnM k X�±
\ONQ\OSÆlOSnXATWV Ó ��NgtA^OTRS~�{}ý¥ Õ }´��h¦VYSUT�cdXAkUNg\Ot�VRlOSÆlOSnXATWVaXZVuVYlOS]XZcGSû� hq[*TuSnNgtAl4V�_GSnXZVYPU�	VRlOSUx
XAcOcEfgNgSUM�X ¬A« `aNgfgfQNgPWSnkn[A\OM��A[*fg^E`~S�cE^OfgPWS�VY[ VYlES��A�²¥ «*« `aNgfgfQNgPWSnkn[A\OMOPaXZh¦VYSUTÆVYlOSºfgXAPWV
cdXAkUSnM�_�S XZVn}��ÿPiVYTWSUVYk{l;±
Ng\EMO^OknSUM�XATRTWl4x4VRlO`~NgXb��XAP�t*SU\OSnTRXZVYSUM ��NQVRl�X �*«�§ cOTW[*_dXA_ENgfgN�V
x
��lOSU\ VYlOS��A[*fg^E`~S~cO^OfgPWS~��XAPa£ � } ¥dS ³E} ¬ `~NQfgfQNgfgN�VYSUTRPn}~�plOSUxµPR^O_EPRSnm4^OSU\oVYfQx�XAMOMOSUM�[*\OSA�
VYlETRSnSZ�-[*T�VYSU\�`aNgknTW[*`a[*feXAT�[Ah/toXAME[*fgNQ\ONg^O`ÿk{lOfg[*TWNgMOS Ó "sM���f öûÕ VR[~VRlOS�c�SnTihq^OPYXZVRS�XA\EM�kn[*\;±
PWVRTR^OkvVYSUM�X�MO[APRSv±�TRSUPRc�[*\OPRS#kn^OTi�*SrNQ\OMONQk XZVRNg\OtrVRlOS#SvÜ-SUkUVRP�[Ahdt*XAMO[*fQNg\ONQ^O`D[A\uVYlES#cOTW[*_dXA_ENgfgN�V
x
[Ah�SUfgNQknNQVRNg\OtsX$PWVRTRSUVRk{l�±
NQ\OMO^OkUSnM]XATWTRlox4VYlO`aNeX�}>�plOS�cETR[*_dXZ_ONgfQNQV
x���XAP�TWSnMO^EknSnMÆhqTW[*` �o¬D§ VR[
XAcOcETR[ ��Ng`~XZVYSUfQx � «�§ ��NQVRl � « ø �§toXAMO[AfgNg\ENg^O`×3;VRlOS$SUÜGSnkUV��rXZP�TWSU�*SUTRPWNg_OfQS�XAP�VYlESucOTW[*_dX6±
_ONQfgNQV
xs[ZhGSUfgNQknNQVRNg\Ot�X�PWVRTRSvVYk{l�±�Ng\OMO^EknSnMaXATWTRlox4VYlO`aNeX�Ng\OkUTRS XZPRSnM�VR[sXAcOcOTW[���NQ`�XZVRSnf�x$³ ��§ XZh¦VYSUT
��XAPRlO[A^EV }/�µXA\Ot�SvV�XAf8} Ó � �*� ® Õ PWVY^EMONgSUMÆVYlOS�PWSn\OPWNQVRNQ�;NQV
x»VY[�PiVYTWSUVYk{l]NQ\Æ\O[*TW`�XAf�XA\EMÆhjXANgfQNg\Ot
k XZ\ONg\OS�lES XATiVYP Ó �KNgt*^OTWS��{} ® Õ }	��PRNQ\OtaX�cOTR[AVR[�kU[*f-PWNg`aNgfgXAT/VY[�VYlOXZV�[AhK��XA\EPRSn\bSUVpXAf8} Ó ���*��� Õ �



� ¨

��NQt*^OTRS#�{} � �> �SnkUTRSnXAPRS�Ng\�SncONQk XATWMONeXAfE�A��`a[*\O[*cOlOXAPRNQkpXAkUVRNg[*\�c�[AVRSn\oVYNgXAfEXZ`~cOfQNQVR^OMOS#VR[$©*£ §
[Ah�_dXAPWSnfQNg\OS�NQ\HTRSUPRc�[*\OPRS�VR[»X»© ¬D§ Ng\OkUTRS XZPRS�Ng\]�A�J�*[*fQ^O`~S�Ng\ÆVYlES�NgPR[AfeXZVRSnMÆTRXA_O_ON�VplOS XZTWV }
�dTR[*`¤q � ³ � s2}



� ©

��NQt*^OTRS/�{}ý£��0��f�VYSUTYXZVRNg[*\OP-Ng\$XAkUVRNg[*\sc�[AVYSU\oVYNeXZf*MO^OTRXZVYNQ[*\sNg\$TRSnPWcG[A\OPRS	VY[�PR^EPWV{XZNg\OSUM�Ng\EknTRSnXAPRSUP
Ng\b�A�!�*[Afg^O`aS�Ng\ÆVRlOSsNgPR[AfeXZVRSnM]k XA\ENg\OS�lOSnXATWVn}?��TW[*`¼q ® ©"s8}

��NQt*^OTRSb�{} ¥E�´"$XAME[*fgNQ\ONg^O` TRSUMO^OknSUPÆVYlOS:cOTR[*_OXA_ONgfQNQV
x�[ZhsSnfgNQknN�VYNg\Et´X´PWVYTWSUVRk{l�±
NQ\OMO^OkUSnMBXATi±
TRlox4VYlE`~NgX�Ng\:VRlOS�NQPR[*fgXZVYSUM�k XA\ENg\OS�lES XATiV }��plOS�cOTW[*_dXA_ENgfgN�V
x]MOSnkUTRSnXAPRSUM hqTW[*` �o¬D§ VY[]XAc�±
cOTW[���NQ`�XZVRSnf�x ��«�§ ��N�VYl � « ø �§toXAMO[*fQNg\ONQ^O`b}#��h¦VYSnT���XAPRlO[A^EV�VRlOS�cOTW[*_dXA_ENgfgN�V
xÆNQ\OknTWS XAPWSnM
VY[aXAcEcOTR[ ��Ng`~XZVYSUfQx�³ ��§ }?�dTR[*`¤qÊ¨ � s8}



� ³

��NQt*^OTRS»�{} ® �»��[*\Et*SnPiVYNQ�AS�lOSnXATWVuhjXANgfQ^OTRS�NQ\OknTWS XAPWSnPuPRSn\EPRNQVRNQ�;NQV
x�VR[�PiVYTRSvVYk{l�NQ\´VYlES~NQPR[*fgXZVYSUM
k XZ\ONg\OS�lOS XZTWV }J�dTYXAkvVYNg[A\dXAfp�*[*fQ^O`aS�NQ\OknTWS XAPWS�TRSUm;^ENgTRSUM¹VY[´SnfgNQknN�V�X´PWVYTWSUVRk{l�±
NQ\OMO^OkUSnMBXATi±
TRlox4VYlE`~NgX»NQP �*� ³ § Ng\]\O[*TW`�XZf-lOSnXATWVRP�XA\EM:©Z³ § Ng\ÆhjXZNgfgNQ\Ot�lOSnXATWVRPn}?�dTR[*`¤q � © ® s2}

VYlESUx´MOSUVRSnTR`aNg\ESnMµVRlOS~�A[*fg^O`aSacO^OfgPWS�TWSnm4^ONgTWSnM VR[:SnfQNgkUNQVuX:PWVRTRSvVYk{l�±�Ng\OMO^EknSnM�XZTRTRlox4VYlE`~NgX
��NQVRl�X ¬A«�§ cOTR[*_OXA_ONgfQNQV
xbNg\:\O[*TR`~XAfKk XA\ONQ\OS�lOSnXATWVRPn}��plES�cOTR[AVR[�kU[*fK��XAPsTRSUcGSnXZVYSUM�^OPRNQ\Ot
k{lOTW[*\ONgknXAfgf�x�MONQfeXZVRSnM$lOS XZTWVYP0VYlOXZV�ldXAM�_�SnSU\�cdXZknSnMuVY[�hjXANgfQ^OTRS/[��*SUT>X�cGSUTRNQ[�M$[AhEVRlOTRSUS?�#SnSUz4Pn}
�
\ºVYlOS»\O[ATR`~XAf�lOSnXATWVRPn��X �*� ³ § Ng\OkUTRSnXAPRS�NQ\´�A� �A[*fg^E`~S�SUfgNgkUNQVRSnMºXHPWVRTRSvVYk{l�±�Ng\OMO^EknSnMµXATi±
TRlox4VYlE`~NgX»��N�VYl ¬A«�§ cOTW[*_dXA_ONQfgN�V
x*}?�plOSuhjXANQfg^OTWS�lOS XZTWVYPU����N�VYl:XA\�NQ\OknTWS XAPWSnM�SU\OM�±�MONeXAPiVY[*fQNgk
MONgXA`~SvVYSUT/[Ah�£Z¨ § �;TWSnm4^ONQTRSnM~[*\Of�x�Xu©A³ § �A�B�*[Afg^O`aSpNg\OkUTRSnXAPRSpVY[uXAk{lONQSU�AS�VRlOS�PRXA`aSpcOTR[*_;±
XA_ONQfgN�V
x�[AhrX�PWVRTRSvVYk{l�±�Ng\OMO^EknSnM XATRTWl4x4VRlO`~NgXE��PR^Ot*tASnPWVRNg\OtbVYldX6Vuk{lETR[*\ONQk XAfQfQxºMENgfeX6VYSnM�lOSnXATWVRP
ldX �*SuX�lONgtAlOSnTpPWSn\OPWNQVYN��;NQV
xÆVR[~�A�¸PiVYTRSvVYk{l�}

�
PRk{lESn`aNeX»XA\OMbPR^OPiV{XANQ\OSnMbPWVRTRSvVYk{lbNg\OkUTRS XZPRSsMONgPWcGSUTRPWNg[*\][AhKTRSUcG[*fgXATRNQñ XZVRNg[*\~Ng\HVYlES
TYXZ_O_ONQVTq ©A³�� ���*« s/��lONgk{l�`~X�x:cOTR[;MO^OkUSaXHhjX �A[*TYXA_EfgS�Sn\o�;NgTW[*\O`aSn\oVshq[*T�VRlOS»[�kUkn^OTWTRSn\EknS»[Ah



���

TRSUSn\oVYTixªq ©A©-s8}K�
PRk{lOSU`~NQk�TRSntANg[*\OP	NQ\�`�x*[;k XATWMONg^E`�PRlE[��¹t*TRSnXZVYSUT/PWVYTWSUVRk{l�[*T/�d_�SnT/fQSn\OtAVRlOSn\;±
Ng\Et�VYldXZ\�\O[*\�±�NgPRk{lESn`aNgk�TWSnt*NQ[*\OP/X6V/Sn\OM;±
MONgXAPWVR[*fgS¥qÊ³ � � ® � sdXA\OM�fQSn\OtZVYlOSU\ONg\Ot�MO^OTRNQ\Ot�Pix�PiVY[*fQS
q � ¨ � s2}#�?XZ\���Sn^E�ASn\�SvV�XZf8} Ó ���*� ® Õ hq[A^O\OM�VRldXZV�NgPWk{lOSn`aNeX�NQ\OknTWS XAPWSnP�VRlOS$\O[*\4^O\ON�hq[*TR`aNQV
x~[Ah
Sn\EM�±
Pix�PiVY[*fQNgk�kUNgTWkn^O`»hqSnTWSn\oVYNgXAfKPiVYTRXANg\ºNQ\�VYlOS�knXA\ONQ\OSA��cGSUTWhq^OPWSnMºVYNQPRPR^ES�PRlO[��#SnM MOSncOTWSnPWPRSnM
PRlE[*TWVRSn\ONQ\Ot�MO^OTRNQ\Ot�PWx;PWVR[*fgSº��lONQfgSºXZM6¯RXAknSU\oV�NQPRk{lOSU`~NQk�VYNQPRPR^ES PWlO[���SUMJcdXZTYXAMO[ ��NgknXAf�kUNgTi±
kn^E`ahqSUTRSn\oVRNeXAf�fgSU\OtAVRlOSn\ONQ\OtO}��
\�VRlOS:NQPR[*fgXZVYSUM�TRXA_O_ON�V�lES XATiV ����^OTRñbSUVÆXAf8} Ó ���*� ¥ Õ hq[*^E\OM
MONQPRc�SnTRPWNg[*\´[Ahp��w? �è å Ng\OkUTRS XZPRSnP$hqTR[*` � ©;}Ö©ÆVY[�©A©�}ý³]`aNgfgfQNgPWSnkn[A\OMOPsXZh¦VRSnTs�O�*SÆ`aNg\4^EVRSnP$[Ah
t*fQ[*_dXAfGNgPRk{lESn`aNeXE}>�pl4^OP�NgPWk{lOSn`aNeX�SU\OldXA\OkUSnP�VYlOSslOSvVYSUTR[*t*SU\OSnN�V
xH[AhK_G[ZVYlb`~SUk{ldXA\ONQk XAf�XZ\OM
SnfQSnkvVYTRNQk XAf#cOTR[;knSUPRPWSnPaNg\ VYlESHlOS XATiV }�
;Ng`aNgfeXZTRfQxA�KPiVYTWSUVYk{l�XAfQPR[ºNg\EknTRSnXAPRSUP»`~SUk{ldXA\ONQk XAfpXZ\OM
SnfQSnkvVYTRNQk XAf-lOSUVRSnTR[At*Sn\OSUNQV
x��?XZVpVYlES$SUcONgknXATRMENg^O` [AhKVRlOSsNgPW[*feXZVRSnM��EcdXAPRPWNQ�ASnfQxÆNg\E·�X6VYSnM]knXA\ONg\ES
lOSnXATWV�VYlES$cETRNg\EknNgcOXAf�Sv�;VRSn\OPWNg[*\�Ng\OkUTRS XZPRSnP�hqTR[A`ª¨E} ® § XZV�VRlOSs_dXAPRSsVY[~£ « }Ö© § XZVpVYlOS$XAc�Sv�
Ng\ TRSUPRc�[*\OPWS~VY[�X�© ¬D§ NQ\OknTWS XAPWS~NQ\µ�A�þ�*[Afg^O`aSªq ��« £-s8}� �NgPWcGSUTRPRNQ[*\�[Ahr��w	 �ç å Ng\EknTRSnXAPRSUP
hqTR[A`ü£*©~VR[]¥*³Æ`~NQfgfQNgPRSUkn[*\EMOP�NQ\�VYlOS�NQPR[*fgXZVYSUM�TYXA_E_ONQV�lES XATiV$XZh¦VYSUT�Ng\OkUTRS XZPRNg\Et]�A� �*[*fQ^O`~S
_ox � `~NQfgfgNQfgN�VYSnT�q ���*« s8}	�pl4^OP�PWVRTRSUVRk{l���fgNQzAS�NgPWk{lOSn`aNeX��ENg\EknTRSnXAPRSUP�VRlOSsPRcdX6VYNeXZf�lOSUVRSnTW[*t*Sn\ESnNQV
x
[AhK`�x*[;k XZTRMONgXAf�MOSvhq[*TR`~XZVYNQ[*\HXA\EM:XAkvVYNQ[*\]cG[AVRSn\oVYNgXAf�`a[*TRcElO[*fg[AtAx*}

��[*\OME^OkUVRNg[*\s�*SUfg[;knNQV
x�ldXAP�_�SnSU\uPWlO[���\uVY[�MOSUknTWS XAPWS#NQ\�PWVYTWSUVRk{lOSnM�w	^ETRz4Ng\6¯WS/�d_�SnTWP
q � £ « s2}�
;NgMOSUTRNgP»SvV�XZf8} Ó ���*� ® Õ hq[A^O\OM�VRldXZVaNg\EknTRSnXAPRSUM�fQSUh¦V��*SU\oVYTRNQkn^OfgXAT»PWx;PWVR[*fgNQk]cOTRSUPRPR^ETRS
fgSU\OtAVRlOSn\OSUMaVRlOS�MO^OTRXZVYNQ[*\»[AhGVRlOS�â���
�kn[A`~cOfQSv�»NQ\�VYlOS�knXA\ONg\ESA�;XA\OMaPRc�SnkU^OfeXZVRSnM»VYlONQP/`�X x
_�S�k XZ^OPRSUM�_4x´SnN�VYlOSUTuTWSnMO^EknSnM�kU[*\OMO^EkUVYNQ[*\µ�ASnfg[;knN�V
x [*T�XZfQVYSUTRSUMµcdXZVRl fgSU\OtAVRlµNg\ VYlOS~MON�±
feX6VYSnMa�*SU\4VRTRNQknfgSZ}?
�lO[*TiVYSU\ONg\Otu[Ah�VRlOS�XAkvVYNQ[*\~c�[AVRSn\oVYNgXAf�MO^OTYX6VYNg[A\�[*T?TRSvhqTYXAkvVY[*Tix~c�SnTWNg[;Ma��NQfgf
Ng\EknTRSnXAPRS�VRlOS�Sû�EkUNQVYXA_OfgS�toXAc�NQ\��*Sn\oVRTRNgkU^OfeXZT�`�x*[;k XZTRMONQ^O` Ó VYlES�TRSntANg[*\�[Zh?hq^EfgfQx]Sû��knNQVYXA_OfQS
VYNQPRPW^OS�_�SUV
�#SnSU\ÆVYlOS�hqTR[A\4V?[Ah�XA\�[A\Okn[*`aNg\Et$MESnc�[*feXATWNgñUNg\Ot�Sû�EkUNQVYXZVYNQ[*\a��X �*S�XA\OM~VRlOS�V{XANQfO[Ah
VYlES�cOTWSnknSUMONg\EtHTRSnc�[*fgXATRNQñnNg\Et»��X �*S×q � ©-s Õ }��plONgP�`�X xb[*cOc�[*PRS$VYlOS�SUÜGSnkUV�[Ah	knfgXAPRP��R�W��XA\oVYN�±
XATWTRlox4VYlO`aNgk�MOTW^Ot*P	^OPRSUM�VY[�VRSnTR`aNg\OXZVYSpTWSnSn\oVRTWxa_ox»cOTR[*fQ[*\Ot*NQ\Ot�VYlES�TWSUhqTRXAkUVR[*TWx»c�SnTWNg[;M~XZ\OM
TRSUMO^OkUNg\Ot Ó [*T�SnfQNg`aNg\dX6VYNg\Et Õ VYlES�Sv��knN�V{XA_OfQS�toXZcÓq � ©Z¨-s2}u��SnME^OknSUM S#9ak XAkvxº[Ah	VYlOS�knfeXZPRP��W�R�
XAt*SU\oV�M;±
PR[ZV{XAfQ[*fG��XAP�TRSnc�[*TiVYSnM]_oxb��SnNQVRSnTpSvV�XZf8} Ó ���*� ® Õ Ng\ÆVYlES$MENgfeX6VYSnM]TRXA_O_ON�Vr�*SU\4VRTRNQknfgSZ}

�plOSUPRSs[*_OPWSnTW�ZXZVRNg[*\EP�PR^Et*t*SnPiVp�ZXATRNgXZVYNQ[*\OP?Ng\ÆTWSnt*NQ[*\dXAf�`aSnk{ldXA\ENgknP�`�X x�XAfQVRSnT�MENgPi±
c�SnTRPWNg[*\�[Ah0TRSUcG[*fgXATRNQñ XZVRNg[*\»[*T#kn[*\EMO^OkUVRNg[*\Æ�ASnfQ[�kUNQV
xaPR[»XAP?VY[�SU\OldXA\EknS�VYlES�[*\OPWSUVp[*T#`�XZNg\�±
VYSU\dXA\OkUSÆ[Ah�XZTRTRlox4VYlE`~NgXE}]�dTYXA\Oñ Ó ���A� ¨ Õ PR^OtAt*SnPiVYP�VRldXZV�M�x�PWz4Ng\OSvVYNgka�rXZfgf	`~[ZVYNg[A\´MO^ETRNg\Et



£ «

��NQt*^OTRSº�{} ¬ ����lOSnPiV�VRl4^O`~cJXAPbXA\DXA\oVYN�±
XATRTWlox;VRlO`aNgk�NQ\4VRSnTi�*Sn\oVRNg[*\�}ÿw�XZVRNgSU\4Vbt*[;SnPbNg\oVR[
�*SU\oVYTRNQkn^OfgXAT�VYXAk{lox�knXATRMENeX�VYlESn\��d_OTWNgfQfeXZVRNg[*\�}��¡k{lESnPWVsVRl;^E`~c Ó XATRTW[�� Õ TRSv�*SnTiVYP�VY[�\O[*TR`~XAf
PRNQ\4^OP�TRlox4VYlO`b}	��MdXAc�VYSnM]hqTR[A`éq ¬ s8}

NgPWk{lOSn`aNeXÆ`~X x:fQS XAMºVR[HfeXZVRSv±
Pix;PWVY[AfgNgk�TRSntANg[*\dXZfKPiVYTRSvVYk{lµXA\OM�PWVRTRSUVRk{l�±
NQ\OMO^OkUSnM MOSnc�[*fgXATRNQñ X6±
VYNQ[*\OP�TRSUPR^Of�VYNQ\Ot»Ng\bcOTRSU`�XZVR^OTRS��ASn\oVYTWNgkn^EfeXAT�Sv��kUNQV{X6VYNg[A\OPn}?��V�ldXAP�TRSnkUSn\oVYf�x]_GSUSn\�PR^Ot*tASnPWVRSnM
VYlOXZVÓ$��-ê1ê��-ë	���m$��-�ì'��.�´`�X x¶_�SµX�`�XZ\ONQhqSUPWV{X6VYNg[A\B[Zh�`aSnk{ldXA\E[�SUfgSnkvVYTWNgkºhqSnSUMO_dXAk{zíq ©Z¨�s8}
î �-ê1ê��-ë	����$��-�ì'��.�HNQP�X�`aSnk{ldXA\ENgk XZf0¯RXATu[*T�PRlE[�k{z VY[�VYlESHlOS XATiV�knTWS XZVRNg\Ot�Xbhq^O\OkUVRNg[*\OXAf8�
_O^EV�\O[*\�±�PWVRTR^OkvVY^OTRXAf8�GNg\6¯W^OTixbfgS XZMONg\Ot»VY[ÆXATRTWl4x4VRlO`~NgX�XA\EMºfgNgzZSnf�x]TRSnPW^OfQVRNg\Ot~Ng\�MES XZVRl6q � ©-s8}
�:XATW[*\ SvV»XAf8} Ó � �*�o¬ Õ PWVR^OMONgSUM VYlOS�MOS XZVRlOP�[Ah�£ ¬ k{lONgfQMOTRSU\�XA\OM xA[*^O\Ot�XZMO^OfQVRP Ó XAt*SnM ¥ O
��� x*SnXATRP Õ VRldXZV$TRSUPR^Of�VYSUM hqTW[*` _OfQ^O\oV$Ng`acdXAkUV�VY[]VYlOS»k{lOSUPWV }a�plOSvx´PWcGSUkn^OfgXZVYSUM VRldXZVsVYlES
Ng`acdXAkvV���XAPsMOSnfQNQ�*SUTRSUM´MO^ETRNg\Et�XZ\ SUfgSUkUVYTWNgknXAfgf�x��;^OfQ\OSnTRXA_OfgS�cEldXAPRS»[Ah?�*SU\oVYTRNQkn^OfgXAT�Sv��kUNQV{X�±
VYNQ[*\?3#XºPR^O_OPWSnm4^OSU\4V�PWVR^OMEx�_ox���NQ\OzµSvVaXAf8} Ó ���*� ³ Õ ^OPWNg\Ot X�Pi��Ng\OS]`a[�MOSUf�[Ah1$��-ê1ê��-ë	���
$��-�ì'��.�ahq[*^O\OM´XbPWNgt*\ENQ�dknXA\oVs[�kUkn^OTWTRSn\EknS�[Zh#�ASn\oVYTWNgkn^EfeXAT��d_OTWNgfQfeXZVRNg[*\:��lESn\´VRlOS»k{lOSnPiV�NQ`»±
cdXAkvVHcOTWSnknSUMOSnM�VRlOS�c�S XAz�[Ah�VYlES:���rX �AS _ox�¥ « VR[ ��¬ `aNgfQfgNgPWSnkU[*\OMOPU}B��fQVRSnTYX6VYNg[A\OPaVR[
k XZTRMONgXAk�TWl4x4VRlO`~NQknN�V
x]MO^OS�VR[Æk{lOSnPiV�Ng`acdXAkvV�XZTRS�\E[AV�\OSUknSUPRPYXZTRNgf�x:knXZV{XZPWVYTW[*cOlONQkA��lO[���Sv�*SUTn�
XAP	X×5Wk{lOSUPWV?VYl4^O`ac|7s`�X x�TRSnPiVY[*TWS�\O[*TR`~XAf�lOS XATiV?TRlox4VYlO`¡NQ\»cdXZVYNQSn\oVYP>��N�VYl»k XZTRMONgXAk�XATRTWSnPiV
[*Tr�ASn\oVYTWNgkn^EfeXATpV{XZk{l4x;knXATRMONgX£q � � � « ® � ¬ s Ó ��NQt*^OTRS��{} ¬ Õ }

�-� Ö ��ï Í¥�³@ð@4E L ¹��:à<�!B��H;�=AE¢@ð��@1�(ñ�à<�!B��H;�=H�?�!¹	�!B�G"C-E	B×ãµ���!½ L ;�BIä
K ¹�G"��C-;ËGIE	�(=A@ÀE	=¯�ð=(G"CI;�BD�!¹¢¹	>p¹�;|CMÊ�;�¹	B�E¢>A� ÊÎ�HB�¹¢E	=H»

�
\�NgPR[AfeXZVRSnM t*^ENg\OSnX�cONgt��ASn\oVYTWNgkn^EfeXAT�`�xA[�kvx4VYSnPU��NQ\OknTWS XAPWNg\OtºPRXATRkU[*`~SUTRSHfQSn\OtAVRl
MO[;SnP?\O[AV#XZÜGSnkvV�TWSnPWVRNg\Otu`~SU`�_OTRXA\OS�cG[ZVYSn\oVRNeXAfd[*T?XAkvVYNQ[*\~c�[AVRSn\oVYNgXAf�XA`acOfgN�VY^OMOS�_O^EV#PRNgtA\ONQhe±
NgknXA\oVYf�xºMOSnkUTRSnXAPRSUP�VYlOS~XAkUVRNg[*\ c�[AVYSU\4VRNeXAf	MO^ETYXZVRNg[*\´XA\OM´`�XAtA\ONQVR^OMOS»[Ah�VRlOS�NQ\oVYTYXZknSnfQfg^OfgXAT
k XZfgknNQ^O`JVRTYXA\OPWNgSU\4V2q � ©*©Is2}/��ldXZ\Ot*SnPKNg\uNg\oVYTRXAknSUfgfg^EfeXAT�knXAfgkUNg^O`JkUx;knfQNg\Ot�XATRS?_GSUfgNQSU�*SUMuVR[�XAf�VYSnT



£ �

XAkvVYNg[A\~c�[AVYSU\oVYNeXZfdMO^OTYX6VYNg[A\aVRlOTR[*^Et*l�k{ldXZ\Ot*SnP#Ng\»VYlOS�VYTRXA\OPW`~SU`�_OTYXZ\OS�kU^OTRTWSn\oVpXZPRPR[;knNgXZVYSUM
��NQVRlbVRlOS$PR[;MONg^O`�±
knXAfgkUNg^O`�Sv��k{ldXZ\Ot*SnTÀq © � s8}#�plOS�PW[�MENg^O`�±
knXAfgkUNg^O`þSv��k{ldXZ\Ot*SnT�NgP�SnfQSnkUVRTR[Z±
t*SU\ONgkZ�>Sv�;VYTW^OMONQ\Ot�[*\OS�k XAfQknNg^E`üNg[*\µhqTW[*`üVYlOS~knSUfgf	��lONgfQSÆXA_OPW[*TR_ENg\Ot:VRlOTRSUS�PW[�MONQ^O`§Ng[*\EP
Ng\oVR[�VYlESÆkUx4VY[AcOfeXAPW`���XA\OM VRl;^EP�t*NQ�ASnPuTRNgPWS~VR[ºX:MOSUcG[*fgXATRNQñnNQ\OtbVRTYXA\EPR`aSn`�_OTRXA\OS~kn^OTWTRSn\oVn}
�plOS�MOTRN��;Ng\Otsc�[AVYSU\4VRNeXAfd[Zh-VYlES�Sû�Ek{lOXA\Ot*SUT�NgP/VRlOS�MENQÜGSnTRSU\OknS�_�SUV
�#SnSn\~VYlOS�VYTRXA\OPR`aSn`�_OTYXA\ES
c�[AVYSU\4VRNeXAf�XA\OMHVYlOS$��SnTR\EPWV�cG[AVRSn\oVYNgXAf-[ZhKVRlOSsSv��k{ldXA\OtASnTn��ë Ð ¦�È�òpóìô|óZ}	�plOSsMONQTRSnkvVYNQ[*\H[Ah
Sv��k{ldXZ\Ot*SA��lO[���Sv�*SUTn�OknXA\�_�S�TWSU�ASnTRPWSnM]MO^OTWNg\OtsVYlES�XAkvVYNQ[*\~c�[AVRSn\oVYNgXAf�3*��lOSU\]ë Ð NgP?cG[*PWNQVRNQ�*S
VY[uÈ�òpóìô|ó�VRlOS�Sv��k{ldXA\Et*SnT?��NgfgfE[*cGSUTYXZVRS�NQ\�VYlOS�5WTRSv�*SUTRPRS�`~[;MOSN7�XA\EM~knXA^OPRS�k XZfgknNQ^O`¡NQ\E·d^��
XA\OM´Sv�;VYTW^OMOS~PR[;MONg^O`b}��plES~Sû�Ek{lOXA\Ot*SUT�[*c�SnTYX6VYSnP$Ng\�VYlES~TWSU�*SUTRPWSÆ`~[;MOS»MO^OTWNg\Ot]VYlES~^Oc;±
PWVRTR[*zZS�XA\EM�SnXATRf�xHcOfeX6VYS XZ^�cOlOXAPRS$[Ah�VRlOSuXAkUVRNg[*\bcG[ZVYSn\oVRNeXAf2}?�plESuMO^ETYXZVRNg[*\b[Ah�VRlOS$TRSU�ASnTWPRS
`a[�MOS�NgP�MON09~kU^OfQV�VY[�cOTRSUMONgkvV»_GSUk XA^EPRS]VYlOSHSû�Ek{lOXA\Ot*SUT~MOTWNQ�;Ng\EtºcG[AVRSn\oVYNgXAf�NQP�MOSnc�Sn\EMOSn\oV
^Oc�[*\:VRlOS�VYTRXA\OPW`~SU`�_OTYXZ\OS�·d^���XA\OMºc�[AVRSn\oVYNgXAfKMENQÜGSnTRSU\OknSUP�[Ah/VRlOS�PR[;MONQ^O` XA\OMºk XZfgknNQ^O`
Ng[A\OPn�r��lONQk{l�XATWS�kn[*\EPWV{XZ\4VRfQx�k{ldXA\Et*Ng\OtµMO^OTRNQ\OtµSUfgSUkUVYTWNgknXAf�Sû��knNQVYXZVYNQ[*\<q �*� ® s8}'
;VYTWSUVRk{lOSnM
k XZTRMONgXAkrVYNQPRPR^ES�NQ\OknTWS XAPWSnP/VYlOS�k XZfgknNQ^O`¡X-9~\ENQV
x�[Ah�VYTW[*c�[*\ONg\;±i�±q � s8}>�
\aVY^OTW\��4`~[ATRSpk XZfgknNQ^O`
_ONQ\OMOPpVY[»`�xA[A�dfeXZ`~SU\4VRPr��lONgk{l�`�X x�PRlO[*TiVYSU\�VYlESsVRNg`aS�kn[A^OTRPWSu[Ah�VYlES$knXAfgkUNg^O`�VYTRXA\OPRNQSn\oV �
fgSU\OtAVRlOSn\�VRlOSrTRSv�*SUTRPRS�`a[�MOS#MO^OTRXZVYNQ[*\�[AhdVRlOSpSv��k{ldXA\Et*SnTU��XZ\OM�TRSUMO^OknSpknXAfgkUNg^O`�±
MESnc�Sn\OMOSU\oV
Ng[A\�kn^OTWTRSU\4VRPsTRSnPW^OfQVRNg\Ot�Ng\�XA\�XZVWVYSU\;^OXZVYSUM MESnc�[*feXATWNgñUNg\Ot~kn^OTWTRSn\oVn��PRlO[*TiVYSU\ONg\OtÆVRlOS»XAkvVYNg[A\
c�[AVYSU\4VRNeXAf�MO^OTRXZVYNQ[*\�}���[*\o�*SnTWPRSUfQx*�0NQ\:kn[A\4VRTYXAkvVYNQ\OtH`�x*[;k XZTRMONQ^O`�VYlOS�VRTR[*c�[*\ONQ\�±i�DX�9a\ONQV
x
hq[*T»k XZfgknNQ^O`¤NQP»MOSnkUTRS XZPRSnM-��XA\OM�k XAfQknNg^E`�NgP»TRSUfgSnXAPRSUM�hqTW[*`¤VYlES�`�xA[A�dfgXA`~SU\oVYP»Ng\oVY[�VYlES
kUx4VR[*cOfeXZPR`b}/�plOSsPYXATWkn[*cOfgXAPR`aNgk�TRNgPWS�Ng\]k XZfgknNQ^O`�kn[*\OkUSn\oVYTRXZVYNQ[*\bk XA^OPWSnP�VYlOS�Sû��k{ldXA\Ot*SUT�VR[
Sv�;VRTR^OMOS�k XAfQknNg^E` MO^OTRNQ\Ot�TWSnc�[*feXZTRNgñnXZVYNQ[*\��*kUTRSnXZVYNQ\Ot�XA\~Ng\o��XATRMÆMESnc�[*feXATWNgñUNg\Otskn^ETRTRSU\oVrVYldX6V
VYSU\OMOP�VY[»fgSU\OtAVRlOSn\�XAkUVRNg[*\Hc�[AVRSn\oVYNgXAf�MO^OTRXZVYNQ[*\�q � ¨*¨-s2}

à<�!B��H;�=H�³@N�Ë=A@4E�GIE�º³�ÜÊ¾�A;�=A=H�Ë¹	@
��SUk{ldXA\O[*PWSn\OPWNQVRNQ�*Sak{ldXA\E\OSnfQP$lOX��AS~_�SnSU\´NQMOSn\oVRNQ�dSUMºNg\ XH\;^E`�_GSUT�[Ah#knSnfQf�V
x;cGSUP

Ng\Eknfg^EMONg\Otp\ESn^OTW[*\OPn�6x*SnXAPWVn�*XA\OM$ldXANQT�knSUfgfgP�q � ³*¥Is8}���Snk{lOXA\O[*PWSn\OPWNQVYN��*S#k{ldXA\O\OSUfgP0VYldX6VKMES XAkvVYN�±
�ZXZVYS Ó PR[*`aSUVRNg`aSnP>knXAfgfQSnM�PiVYTRSvVYk{l�±�Ng\dXZkUVYN��ZXZVYSUMak{lOXA\O\OSUfgP Õ ldX �AS�_�SnSU\~NQMOSn\oVYN��dSnM-�o_O^EV?\O[AV	NQ\
k XZTRMONgXAk�VRNgPWPR^OS¾q � «o¬ s2}>�plOS�MENgPRkU[��*SnTix�[Zh�`~SUk{ldXA\O[APRSn\EPRNQVRNQ�AS�Ng[A\~k{ldXZ\O\OSnfQP�NQ\~`�xA[�knXATRMENg^O`
qÅ¥o£�� ��¬ ¥�s�ldXAP~fgSUM�VY[µPRc�Snkn^EfeXZVRNg[*\�VYldX6V�VYlESnPRS:knSnfQfg^OfgXAT»PWVRTR^OkvVY^OTWSnPHXATWS:TWSnPRc�[*\OPWNg_OfQSbhq[AT



£*£

VYlES�`aSnk{lOXA\ONgknXAfOPWSn\OPWNQVYN��;NQV
x�[Zh-SUfgSnkvVYTWNgk XZfEcOTW[�kUSnPRPWSnP#Ng\�VYlES�NQ\oV{XAkvV	lOS XATiV }/��^Oz4\4^OMONQ\~SvV?XAf8}
Ó � �*� ¥ Õ NQMOSn\oVYN��dSnMs�O�AS�MONQPWVYNQ\OkUV0`aSnk{lOXA\O[*PWSn\OPWNQVYN��*S?k{ldXA\O\ESnfgP�Ng\$k XZTRMONgXAk/`�x*[;kUx4VRSnPKVRldXZVKXATWS
k X6VYNg[A\ PWSnfQSnkUVRNQ�ASA}a�
\´knXATRMONgXAk��*SU\oVYTRNQkn^OfgXAT�knSUfgfQPn�0`~SUk{ldXA\O[APRSn\EPRNQVRNQ�AS~k{ldXZ\O\OSnfQPsldX �*Sa_GSUSn\
NgMESn\oVYN��dSnM���N�VYl�TRSv�*SUTRPRS�c�[AVYSU\oVYNeXZfgP�TRXA\Ot*NQ\Ot�hqTW[*`�±i© « VR[ ��« `»��XA\OM�kU[*\OMO^EkUVYN��;NQVYNQSnP>[ZhG£ «
VY[�£ «*« c�
£qÅ¨*³E� � ® « �E¥ � � � ® ¨�� � ® ��¥*£-s8}��plOS�PRXATRkU[*fgSU`~`~XAfdMOSU\OPRN�V
x~[Zh�VYlOS�k{ldXA\O\ESnfgP#NgP?SnPiVYN�±
`~XZVYSUMuVY[�TYXA\Et*S?hqTW[*` « } � VR[ � k{ldXA\O\OSUfgPKcGSUT ø ` õ q � ® « � ��¬ £Is2}��plO[A^Ot*luVRlOSnPWSrk{ldXA\E\OSnfQP>XATWS
cOTWNg`~XATRNQfQx�knXZVYNQ[*\HPRSUfgSnkvVYN��*SA��XZ\ONg[*\;±
PRSUfgSUkUVYN��*S�k{lOXA\O\OSUfgPr��NQVRlHPRNQ`~NQfeXAT?k{ldXATRXAkUVRSnTRNQPWVRNgknPplOX��AS
XAfQPR[:_�SnSU\�NgMOSU\oVYNQ�OSnM NQ\�XZVYTWNeXAf/VRNgPRPW^OS`q ¬ ³�s2}��rXATWMONeXZk~`aSnk{ldXZ\O[*PRSU\OPRN�VYN��*SHk{ldXA\E\OSnfQP�PRlO[��
Ng\EknTRSnXAPRSUP#NQ\aVRlOSnNQT	[*cGSU\�cOTW[*_dXA_ENgfgN�V
x�NQ\~TWSnPWcG[*\EPRS�VR[uPiVYTWSUVYk{l-�E_O^EV	VRlOS�cEl4x;PWNgknP#[Ah-VRlOS�toXZVW±
Ng\EtÆ`~SUk{ldXA\ONQPR`aP�XATWS�^O\Oz4\O[���\�}���V�NQP�^O\OkUfgSnXAT���lOSvVYlOSUTsVRlOS�k{ldXA\E\OSnfQPsXATRS�XZkUVYN��ZXZVYSUMº_4x
VYSU\OPRNQ[*\ÆNQ\�VYlOS�PYXATWkn[*fQSn`a`�X$[*T�PiVYTRSUPRPWSnP�Ng\�VRlOS�kvx4VY[*PWzASnfQSUVYXAf�cOTW[AVYSUNg\OP Ó [*TrXukn[*`�_ENg\dXZVRNg[*\
[AhGVYlOSUPRS Õ q ¬A� � � ® £"s8}/��Snk{ldXZ\O[*PRSU\OPRN�VYN��*S�k{ldXZ\O\OSnf�XAkvVYN���N�V
x�ldXAP	_�SnSU\�`aS XAPW^OTRSUM�Ng\aXA_EPRSn\EknS
[AhKX�kvx;VR[*PRzZSnfQSUVY[A\�NQ\Æ`~SU`�_OTRXA\OS�cdX6VYk{lOSUP�hqTW[*`öõr�"$����#����$��!�	%�$��-,Ù�/Sn`�_�SnMEMOSnM]Ng\]XZTWVYN��dknNgXAf
_ONQfeX x*SUTRP×qÅ³E�>¥*¨-s8}´�
\�kU[*\oVYTRXAPWVn�?TWSnPW^OfQVRP»hqTW[*` X�PWSnTWNgSnP�[Zh�cOXZVYk{l�±�knfgXA`~c�Sû��cGSUTRNg`aSn\oVRP�_4x
��^Oz4\;^EMONg\�SUVaXZf8} Ó ���*��� Õ PR^Et*t*SnPiV�VYldX6V»`~SUk{ldXA\O[*PWSn\OPWNQVRNQ�*SHk{lOXA\O\OSUfgPaXATRS�Ng\�PRSUTRNQSnP���NQVRl
PR[A`~S�kU[*`acG[*\ESn\oVs[Ah/VYlES�kUx4VY[*PWzASUfgSUVR[*\��0c�[*PRPWNg_Of�x:PWcGSUkUVYTWNg\º[*T�hq[*\OMOTWNg\Óq � ® £Is2}���VRlOSnT�Sû�4±
c�SnTRNQ`~SU\oVYP�PW^Ot*t*SUPWV�VYlES�kn[*\OME^OkUVRNQ�;NQV
x�[Ah#XÆ`~SUk{ldXA\O[APRSn\EPRNQVRNQ�AS�k{ldXA\O\OSUf/`�X x�_GS�XZÜ-SUkUVRSnM
_ox kn^OTi�AX6VY^OTWS�[AhrVRlOSa`~SU`�_OTYXZ\OSdq � £�� � ³-s8}b��[APWV�TWSnkUSn\oVYf�x´N�V$ldXAP�_�SnSU\µPW^Ot*t*SUPWVYSUM VYldX6V
`aSnk{ldXA\E[*PRSU\OPRN�VYNQ�AS:k{ldXZ\O\OSnfQP�`~X x�\O[AV~_GS�fg[;k XZVRSnM�Ng\�VRlOSbknSnfQf�`aSn`�_OTYXA\ESA�r_O^�V�NQ\�VYlES
Ng\oVRTYXAkUSnfgfQ^OfeXZT�[*TWtoXA\OSUfgfgSUP^q � ®*® s2}

�bxA[�knXATRMONgXAf0PWVRTRSUVRk{l�NgP�VYlE[*^Ot*loV�VY[ÆXZkUVYN��ZXZVYSs`aSnk{ldXA\E[*PRSU\OPRN�VYNQ�AS�k{ldXZ\O\OSnfQPn�GcOTR[Z±
MO^OkUNg\Ot�X�PWVRTRSUVRk{l�±
MESnc�Sn\OMOSU\oV>MOSUcG[*fgXATRNQñnNQ\Otpkn^OTWTRSU\4V�NQ\$SUfgSUkUVYTWNgknXAfgf�x�m4^ONQSnPRkUSn\oV�VYNgPWPR^OSZ}/���*SUT
VYlESaVRNg`aS�kn[*^OTWPRSa[Ah�VRlOS~XAkUVRNg[*\�c�[AVYSU\4VRNeXAf2��VYlOSaPWVRTRSvVYk{l�±�MOSnc�Sn\OMESn\oV»kn^OTWTRSU\4V$��NgfQf>k{ldXA\Et*S
MONQTRSnkvVYNQ[*\ hqTW[*`üNg\o��XATRM VY[b[*^EV
��XATRM XZV�`aSn`�_OTYXA\ESac�[AVRSn\oVYNgXAfgPsc�[*PRN�VYNQ�AS�VY[�VRlOS�k{lOXA\O\OSUf
TRSv�*SUTRPRSHc�[AVRSn\oVYNgXAf�3�VRlONgP$kn^ETRTRSU\oV�TRSv�*SnTWPYXAf#��Ngfgf>VRSn\OM´VY[�PWlO[*TWVRSn\�XZkUVYNQ[*\µc�[AVRSn\oVYNgXAf	MO^OTYX�±
VYNQ[*\�MO^ETRNg\EtÆVYlOS�cOfgXZVYSnXA^�cOlOXAPRSZ}� �^OTWNg\OtÆfgXZVYS�TRSnc�[*fgXATRNQñ XZVRNg[*\]VYlOS�`aSn`�_OTYXA\ES�cG[ZVYSn\oVRNeXAf
��NgfQf0XAtoXANQ\�METR[*c�_GSUfg[���VYlOS$TRSv�*SUTRPRS�c�[AVRSn\oVYNgXAf0TRSnPW^OfQVRNg\OtaNg\:X~MOSUcG[AfeXATWNgñnNQ\Ot»kn^OTWTRSU\4V�VYldX6V
fgSU\OtAVRlOSn\OPKVYlOS�XAkUVRNg[*\�c�[AVRSn\oVYNgXAf4MO^OTYX6VYNg[A\�}�����c�SnTRNQ`~SU\oV{XAf;kn[*\��dTR`~XZVYNQ[*\uhq[ATKVYlENgP�_ENgcOldXZPRNgk
TRSUPRc�[*\OPWS�[Ah	VYlOS�XZkUVYNQ[*\ºc�[AVYSU\4VRNeXAf�MO^OTRXZVYNQ[*\�ldXZP�_GSUSn\�PRlE[���\ Ng\�VYlOS�NQ\oV{XAkvV�k XA\ENg\OS�XZ\OM



£A¥

TYXZ_O_ONQVp�ASn\oVYTWNgkUfgSnP�q ® ©�� � ³ � s0XA\EM�NQ\�X6VYTRNgXAfGVRNgPWPR^OS&q ��« ©Is2}
"sXAMO[*fQNg\ONQ^O`���X~_Ofg[;k{zASUT�[Ah	`aSnk{ldXA\E[*PRSU\OPRN�VYNQ�AS�k{ldXA\E\OSnfQP�q � ³*£Is2�-TRSv�*SUTRPRNQ_OfQx:PR^Oc;±

cOTWSnPRPWSnP�PWVRTRSvVYk{l�±�Ng\OMO^EknSnM�XATWTRlox4VYlO`aNeXAP�Ng\ÆNQPR[*fgXZVYSUMÆk XA\ENg\OS�lES XATiVYPÎq ��¬ ¨��O¨o£Is2}/�
\HVYlOS�cOTWSnP�±
Sn\EknS�[Ah$Sv�;VYTRXAknSUfgfQ^OfeXATak XZfgknNQ^O`b�p`~SUk{ldXA\ONQk XAf�PWVYNQ`�^OfgXZVYNQ[*\�[Ah$k{lONQk{z�SU`�_OTWxA[�k XATWMONg[*`ux4±
[;kUx4VYSUP�knXA\]k XA^OPWS$��X �*SUP�[AhKk XAfQknNQ^O`»±�Ng\OME^OknSUMÆk XAfQknNQ^O`ÿTWSnfgSnXAPRS&q ��¬ £"s�VYldXZV�XZTRS�cOTWSU�*SU\oVYSnM
_ox�£ « `��¤toXAME[*fgNQ\ONg^O`b}�"sXAMO[AfgNg\ENg^O`�XZfgPR[E��lO[���Sv�*SUTn�0_Ofg[;k{z4Ps�-±�V
x;cGS�knXAfgkUNg^O`¢k{ldXZ\O\OSnfQP
XA\OMÆVRlOS�TRXAcONgM�kn[*`acG[A\OSn\oVp[Ah�VRlOS�MOSUfeX x*SUMbTWSnkvVYNQ�OSnT�c�[AVYXAPRPWNg^O`�kn^OTWTRSU\4V�qÅ³ � �E¨*¨�� �*� ©"s8�OPW[
NQVRPp^OPRSuXAP�XA\�XA\oVYN¾±�XATWTRlox4VYlO`aNgk�XAt*Sn\oV�NQP�fQNg`aNQVRSnM�}

�-� Ö �ø÷ à<�!B-�A;�=H�?�!¹��ËB�G4C�E	B*ãµ�!�!½ L ;|B-ä�à\�?½A�!¹	@
�plOSb�dTRPiV�`a[�MESnfp[Ah�X PiVYTRSvVYk{l�±�MOSnc�Sn\EMOSn\oV]kn^ETRTRSU\oV�MO^ES�VY[ `aSnk{ldXA\E[*PRSU\OPRN�VYNQ�AS

k{ldXA\E\OSnf	XAkvVYN���N�V
x���XAPscOTW[*cG[APRSnM�_ox�
�XAk{lOP Ó ���A� ® Õ }u��S�k{lE[*PRSaXÆPRNQ`~cEfgS�y#[*fQVRñn`~XA\�TRSUfeX6±
VYNQ[*\OPWlONgc]hq[*T�VYlOSuPWVYTWSUVRk{l�±
MOSUcGSU\OMOSU\4V$kU^OTRTWSn\oV�kn[A\OMO^OkvV{XA\OkUSA�G`~[;MOSnfQNg\Ot�VRlOS�kU[*\OMO^OkvV{XA\EknS
XAP�XZ\�Sv��c�[*\OSn\oVRNeXAf�hq^O\OkUVRNg[*\:[Ah/VYlOS�k{ldXA\Ot*S�Ng\�PRXATRkU[*`~SUTRSufgSn\EtAVYl�}��¶NQVYl�VYlONQP�`a[�MOSUf0lOS
��XAP$XA_OfgSuVY[]m4^dXAfgN�V{XZVRNQ�ASnfQx]TWSncOTW[�ME^OknS»Sv��c�SnTWNg`aSn\oV{XAfQfQx�[*_OPWSnTW�ASnM´k{ldXA\Ot*SUPsNg\�XAkvVYNg[A\ºcG[Z±
VYSU\oVYNeXZf-`a[*TRcOlE[*fg[*tZx~`aS XZPR^OTWSnM]Ng\HPiVYTRSvVYk{lOSUM:w/^OTWz4Ng\6¯WS��d_�SnTWPn�E�ASn\oVYTWNgkU^OfeXATpkUSnfQfgPn�EXA\OMHVYlES
��lO[*fQSslOS XATiV }#�plOS�
�XAk{lOP�`~[;MOSnf�lOXAP�TWSnkUSn\oVYf�x]_GSUSn\:Sû�;VYSn\EMOSnM�_oxb��[*lOf�SvV�XZf8} Ó ���*� ³ Õ VR[
Ng\Eknfg^EMOSrVYlOS�SUÜGSnkvVYP?[Ah�MENQÜGSnTRSU\oV#NQ[*\»PRc�SnkUNgSnP	VYlOXZV?`�X x�kU[*\OPiVYNQVR^EVYS�VYlES�PiVYTWSUVYk{l;±
MOSUcGSU\OMOSn\oV
kn^ETRTRSU\oV }~�>��c�SnTWNg`aSn\oV{XAf�MdXZV{XHVY[H�ZXAfQNgMdXZVRS�PR^Ek{l XHMOSUVYXANgfQSnMº`a[�MESnf>NQP$fgXAk{z4Ng\OtE��lO[���Sv�*SUTn�
`a[AVYN��AX6VYNg\Et:[AVRlOSnT�NQ\4�ASnPiVYNgt*XZVY[*TWP�VY[�cOTW[*cG[APRSHfgSUPRP»kn[A`~cOfQNgknXZVYSUM `~[;MOSUfgP�[Ah�VYlESHPWVYTWSUVRk{l�±
MOSUcGSU\OMOSn\oV�kn^OTWTRSU\4Vn}

��PWNg\Ot$X�fQNg\OSnXAT�`a[�MESnfE[Zh�VRlOSpPWVRTRSvVYk{l�±�MOSnc�Sn\OMESn\oVrkU^OTRTWSn\oV �;��NgSn`aSnT�SUV	XAf2} Ó ���*� ³ Õ
Sv�EXA`aNg\ESnM¶VYlOS�Ng\�·d^OSn\EknS [AhuVRlOS�kn[*\EMO^OkUVYXA\OkUS XA\OMBTRSv�*SUTRPRS´cG[ZVYSn\oVRNeXAf�[Zh�X�`~SUk{ldXA\O[6±
PRSU\OPRN�VYN��*S�k{lOXA\O\OSUfGNQ\aV
�#[�`a[�MESnfgP	[AhG�*SU\4VRTRNQkn^OfgXAT�XZkUVYNQ[*\acG[AVRSn\oVYNgXAf8}0�¶NQVRlÆXs`~[;MOSUfd[Ah�VYlES
hqTR[Atb�ASn\oVYTWNgkn^EfeXAT$XAkvVYNg[A\´c�[AVYSU\oVYNeXZf>VYlOSvxºhq[*^O\OM VYldXZVuXAkvVYNQ[*\´c�[AVRSn\oVYNgXAf/MO^OTRXZVYNQ[*\�kn[*\OPWNgP�±
VYSU\oVYfQxbPWlO[*TWVRSn\OP���NQVYl�TRSv�*SnTWPRS�c�[AVYSU\oVYNeXZfgP�[Ah�±�£ « XA\EMb± ¬Z« `»�À3�X~t*^ENg\OSnX~cONQt�`a[�MOSUf�XAfgPW[
PRlE[���PKPRlO[ATWVYSUTKME^OTYXZVRNg[*\uXAkvVYNg[A\uc�[AVYSU\oVYNeXZfgP���NQVRl�Xr± ¬Z« `»��TRSU�ASnTWPRSrc�[AVYSU\oVYNeXZf8��_O^EV�VYlES#MO^;±
TYX6VYNg[A\ufQSn\OtAVRlOSn\EPK��NQVRl�Xp±i£ « `a��TRSv�*SUTRPRS�cG[AVRSn\oVYNgXAf8}���NgkUS#SvV>XAf2} Ó ���*� ³ Õ XAfgPW[�^OPWSnM»X�fgNg\ES XAT
PWVRTRSvVYk{l�±�MOSnc�Sn\OMESn\oVskn^OTWTRSU\4V�`~[;MOSUf�VY[aPRNg`�^OfeXZVRS�VYlOSuSUÜGSnkvV�[Ah>knNgTWkn^O`»hqSnTWSn\oVYNgXAf�fQSn\OtAVRlOSn\;±



£ ®

Ng\Et:MO^OTWNg\Ot:Sn\OM�±�PWx;PWVR[*fgS�Ng\ XZ\ NgPWk{lOSn`aNgk~TRSntANg[*\´[*\ VYlOS��A��^OPWNg\Ot�`~XAt*\ESUVYNQk~TWSnPW[*\dXA\OkUS
Ng`~XAt*NQ\Ot���NQVRl�knXATRMENeXAk]V{XAtAt*Ng\OtE}��plOSvx�hq[A^O\OM�VRldXZVaVYlOSb`aNg\ONQ`�^O`¤PiVYTWSUVYk{l;±
MOSUcGSU\OMOSn\oV
kn[A\OMO^OkvV{XA\OkUSu\ESnSnMESnM]VY[»t*Sn\ESnTYX6VYS$XA\bXAkUVRNg[*\Hc�[AVRSn\oVYNgXAf-MOSUknTWS XAPWSnP�XZPrVYlOS�\4^O`�_�SnT�[Ah�XA_�±
\O[*TW`�XZfgfQxsPiVYTWSUVYk{lESnMaknSnfQfgPKNg\OkUTRS XZPRSnPU�4PR^Ot*tASnPWVRNg\Ot�VRldXZV	X��*SnTix�PR`~XAfQf�\4^O`�_�SnT�[Ah�knSnfQfgPKkn[*^OfQM
t*SU\OSnTRXZVYS�PWVYTWSUVRk{l�±
NQ\OMO^OkUSnMbXAkUVRNg[*\ac�[AVYSU\4VRNeXAfQP#c�[*PWPRNg_EfQx»TRSUPR^Of�VYNQ\Ot�NQ\ÆXuTWSnSU\4VRTYXA\oV�XZTRTRlox4VYl;±
`aNeXE}Æ�plES�fgNQ\OS XZT$kU^OTRTWSn\oV�`a[;MOSnfQPucOTW[*c�[*PRSUM _oxµ��NgSU`~SUTsSUV�XZf8} Ó � �*� ³ Õ XA\OM ��NQknS»SUV�XAf8}
Ó � �*� ³ Õ ^OPRSUM~X�VYNg`aSv±�Ng\OMESnc�Sn\OMOSU\oV �A�E��SUM~XZ`~[*^E\4V�[Ah�PWVRTRSUVRk{l R cOTWSnPR^E`�XA_EfQxuTRSncETRSnPWSn\oVYNQ\Ot
VYlES$k{lOXA\Ot*SsNg\]SUNQVYlESnT�PYXATWkn[*`aSnTWS�[*T�`�x*[Z�d_GSUT�fgSn\EtAVYl�}

��\4^OMOPRSU\HSUV�XAf8} Ó ���*� © Õ ldX �AS�MOSv�*SnfQ[*c�SnMHXu�>���p±
fgNQzAS�cOlOSU\O[*`aSn\O[Afg[*t*NQk XAfd`a[;MOSnf
[Ah-`~SUk{ldXA\O[;SnfQSnkUVRTRNQk�hqSUSnMO_OXAk{z�����NQVRl�PWSncdXATRXZVYS�hjXAPiV�XZ\OM�PWfg[���Sv��kUNQV{X6VYNg[A\az4NQ\OSUVRNgknP?kn[A^OcOfgSUM
VY[:XA\´XAMOMON�VYNg[A\dXAf>VYNQ`~Sû±
MOSUcGSU\OMOSU\4V$�ZXATRNgXA_OfQS�TRSncETRSnPWSn\oVYNQ\Ot:VRlOS~`ux*[A�d_�SnTufgSU\OtAVYl k{ldXA\Et*S
MO^OTWNg\Ot»kU[*\oVYTYXZkUVYNQ[*\�}?�plONgPphq[*^ET��ZXATWNeXA_EfgS�Pix�PiVYSU` cETR[��;NgMOSUP�X»PRNQ`~cOfQS�MOSUPRknTWNgcEVRNg[*\b[AhKkn[*^;±
cOfQSnMaSv��knN�V{XZVRNg[*\��ATRSnkU[��*SnTix*�EXA\OMa[*\OSv±�MONg`aSn\EPRNg[A\dXAfEMESUhq[*TW`�XZVRNg[*\-�*_O^EV	VYlES�`a[;MOSnfE�ZXATWNeXA_EfgSnP
k XZ\O\O[AV�_�S$MENgTRSUkUVRfQx~TRSnfgXZVYSUMbVR[»cOlox�PWNg[*fQ[*t*NQk XAfGcdXATYXZ`~SvVYSnTWPpNg\HVYlES$lES XATiV }

��ldXA\Et*SnP�Ng\]PYXZTRkn[A`~SUTRSs[*T�`�x*[Z�d_GSUT�fgSn\EtAVYl]`~X�xÆ\O[AV�_GS�VRlOSs[*\OfQx�`~SUk{ldXA\ONQk XAf
cdXATRXA`aSUVYSUT/Ng\E·O^OSn\OkUNg\OtsPiVYTRSvVYk{l�±�MOSnc�Sn\EMOSn\oV�XAf�VYSUTYXZVRNg[*\OPKNg\aXAkvVYNg[A\ac�[AVRSn\oVYNgXAfO`a[*TRcOlE[*fg[*tZx*}
��Snzo�*SU\�SUVsXAf2} Ó ��� © � Õ PWlO[���SUMºVYldXZV�PWVRSnc�Ng\OkUTRSnXAPRSUP�Ng\�Sn\OM�±�MONeXZPWVY[AfgNgk$fgSvh¦V��ASn\oVYTWNgkU^OfeXAT�MON�±
XA`aSUVRSnT�TRSUMO^OkUSnMµSUcONgknXATRMENeXAf/XZkUVYNQ[*\�cG[ZVYSn\oVRNeXAf/XZ`~cOfQNQVR^OMOS�_ox � ® }Ö© § ����lONQfgS�Sn\EMO[�knXATRMENeXAf
XAkvVYNg[A\ac�[AVRSn\oVYNgXAfdXA`acOfgN�VY^OMES��rXZP#TWSnMO^OkUSnM~_4x~£A©�}ý³ § }>��`~SU\OP	SUV#XAf8} Ó ���*��� Õ ldX �*S�MOSn`a[*\�±
PWVRTYXZVRSnM�X�PWNgt*\ENQ�dknXA\oVaVRTYXA\EPR`�^OTRXAfpknTW[*PRP»�d_�SnT»PWVRTYXANQ\�t*TYXAMENgSn\oVaSv��NQPWVYPaNg\�VRlOS]cdXAPRPWNQ�ASnfQx
Ng\�·�XZVYSUM�NgPW[*feXZVRSnM ME[*tºlOS XZTWV } �pl4^OP�VYlOSH\E[*\4^O\ONQhq[ATR`§VYTYXZ\OPR`�^ETYXAf�XAfQVRSnTYX6VYNg[A\µ[Ah�XAkvVYNg[A\
c�[AVYSU\4VRNeXAf�XA`~cEfgNQVR^OMOS�Ng\]TRSUPRc�[*\OPRSsVY[»PiVYTRSvVYk{l�`�X xHXZfgPR[»_�S�MO^OSsNg\]cdXZTWVpVY[�VRlOS�VYTYXZ\OPR`�^;±
TYXZf�knTW[*PRP��d_�SnT�PWVRTYXANQ\btATYXAMONQSn\oV }

tQu�Ä ù¯ß�ú!xH~�z|}�¬�xH«ÌÅ�®Mz|²�xûÝ�}�«Ë«:xH{:z:�Ïz�}�Å
y

�plOS�[��*SUTYXAfQf>[*_;¯WSUkUVRNQ�*S�[Zh?VRlONgP�MONgPWPRSUTWV{X6VYNg[A\��rXAP�VR[Hm4^dXA\oVYN�h¦x�VRlOS�TRSUfeXZVRNg[*\OPWlONgc
_�SUV
�#SnSn\�VRlOTRSUSv±�MONg`aSn\OPWNg[*\OXAfoMONeXZPWVY[AfgNgk�PWVYTRXANg\EPKNQ\$VRlOS#�ASn\oVYTWNgknfQS�XZ\OMuVRlOS�TWSnt*NQ[*\dXAfoTWSnPRc�[*\OPWS
[Ah�XZkUVYNQ[*\ cG[AVRSn\oVYNgXAf/`a[*TRcOlE[*fg[*tZx�Ng\ VYlOSacOTWSnPRSU\OknS�[Ahp`aSnk{ldXA\E[*PRSU\OPRN�VYNQ�AS�k{ldXZ\O\OSnfQPn}H�´S



£ ¬

lox;cG[AVRlOSnPWNgñUSnM�VYldXZV�\O[*\4^O\ON�hq[*TR` XAf�VYSnTRXZVYNQ[*\OP�Ng\ºXAkvVYNQ[*\�c�[AVYSU\4VRNeXAf�XA`acOfgN�VY^OMOSuXATWS�MO^OS�NQ\
cdXATiVsVY[]VYlOS»`aSnk{ldXA\E[*PRSU\OPRN�VYNQ�AS~k{lOXA\O\OSUf#TWSnPRc�[*\OPWSaVR[�MESUhq[*TW`�XZVRNg[*\º[ZVYlOSUTsVRldXA\´k{ldXA\Ot*SUP
Ng\µPYXATWkn[*`aSnTWSH[*T�`�xA[A�d_�SnT�fQSn\OtAVRl�}º�µSHNQ\oVYSntATYXZVRSnMµVRlOSn[*TWSUVRNgk XZf�`a[�MOSUfgPu[Ah��*Sn\oVRTRNgkU^OfeXZT
XA\dX6VY[*`�xA��cdXAPWPRN��*Sµ`aSnk{lOXA\ONgkUPn�sSnfQSnkvVYTRNQk XAf�cETR[*cdXZtoXZVYNQ[*\���XA\OMJkUSnfQfg^OfgXATÆVYTRXA\OPR`aSn`�_OTYXA\ES
Ng[A\ONgkpkU^OTRTWSn\oVYP?VY[�Sû��cOfg[*TWS�lO[��¶knSnfQfg^OfgXAT>SUfgSnkvVYTW[*cOlox;PRNg[Afg[*tAx�`~NQt*loV	_GS�XAfQVRSnTWSnMa_4xaTWSnt*NQ[*\dXAf
�ZXATRNgXZVYNQ[*\OPrNQ\HMONeXZPWVY[AfgNgk��*Sn\oVRTRNgkU^OfeXZTp`~SUk{ldXA\ONQknPn}

�plOS»�dTRPiV$[*_;¯WSnkvVYN��*S»�rXAPsVY[]MOSvVYSUTR`aNg\OS�VYlES»VRlOTRSUSv±�MONg`aSn\OPWNg[*\OXAf>PWVRTYXANQ\OP�Ng\�VYlES
cdXAPWPRN��*Snf�x�Ng\�·�XZVYSUM»TYXA_O_ENQV/fQSUh¦V/�*SU\oVYTRNQknfQSA}	
�NQ`~NQfeXAT0VY[�VRlOS�XAcOcOTW[oXAk{laMOSU�ASnfQ[*cGSUM~_ox»��NgSUfgPRSU\
SUV?XZf8} Ó ���*�E� Õ �A�#S�MOSU�ASnfg[AcGSUM�X��d\ON�VYSrSUfgSU`~SU\4V	`a[;MOSnf�[AhGVRlOSpTYXZ_O_ONQV��*Sn\oVRTRNgkU^OfeXZT/t*Sn[*`aSUVRTWx
XA\OM~�d_GSUTr[*TWNgSn\oVYXZVYNQ[*\�}/��lOXAcEVYSUTr�R�	MOSvV{XANQfgP	VYlOS�`~SvVYlO[;MOP�^EPRSnMHVR[�XAknm4^ONQTRS�VYlOS�tASn[*`aSUVRTRNgk
XA\OM��d_GSUT�XZ\Ot*fgSb`aS XAPW^OTRSU`~SU\4VRP~��lONQk{l��#SnTRS�VYlOS�_dXAPRNQPahq[ATaVRlOS��d\ENQVYSbSnfQSn`aSn\oVÆ`a[;MOSnf
[Ah?VYlOS��ASn\oVYTWNgkn^EfeXAT$XA\dX6VY[*`�xA}��plOSa`~[;MOSnfK�rXAP$^OPWSnM´VR[]cOTRSUMONgkvV$VRlOS�VYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf
PWVRTYXANQ\OP�Ng\]VYlOSucdXAPRPWNQ�ASnfQxbNQ\E·�XZVRSnMbTYXA_O_ENQV�fgSUh¦V��ASn\oVYTWNgknfQS Ó ��ldXAcEVRSnT��R�R� Õ ^OPWNg\Ot~PRc�SnknNgXAfgNQñnSUM
cdXATRXAfgfQSnf�kn[*`acO^EVYXZVYNQ[*\dXAfEXAfgt*[ATRNQVRlO`aP�MOSv�*SnfQ[*c�SnM»VY[uXAfgfQ[���hq[*T>VRlOS�TYXAcENgM»SnPiVYNg`~XZVRNg[*\�[Zh-VYlES
`�xA[�knXATRMONgXAf�`~XZVYSUTRNgXAfGcETR[*c�SnTiVYNgSUPp��lONgk{lbt*[��*SUTR\:`~XZVRSnTRNgXAf�MOSUhq[*TW`�X6VYNg[A\�}

�plOS�PRSUkn[*\EMB[A_;¯WSnkvVYNQ�AS�[AhsVYlONQP���[ATRz���XAPHVY[�NQ\o�*SnPiVYNQtoXZVYS:cG[*PWPRNQ_OfgS�`aSnk{lOXA\ON�±
k XZf�PWVRNg`�^EfgN�t*[��*SnTW\ONg\EtÆVYlOS�XZkUVYN��ZXZVYNQ[*\:[Ah?`aSnk{ldXZ\O[*PRSU\OPRN�VYN��*S�k{ldXZ\O\OSnfQP�Ng\ºMOSvhq[*TR`aSnM:`�xo±
[;k XATWMONg^O`b}���P/MOSUPRknTWNg_�SnMaNg\a��ldXZcEVYSUT	���*��S�XAMEMOSnM~X�PWVRTRSUVRk{l�±
MESnc�Sn\OMOSU\oVrkn^ETRTRSU\oV#NQ\»cdXATi±
XAfQfgSnf�VR[ÆVYlOS�NQ[*\ONQkukU^OTRTWSn\oVYPs[Ah?X��ASn\oVYTWNgkn^EfeXAT�XZkUVYNQ[*\�c�[AVYSU\oVYNeXZfK`a[�MESnf8}��µS�NQ\o�*SnPiVYNQtoXZVYSUM
MON�Ü-SUTRSn\oV?`aSnk{ldXA\ENgk XZfOkn[*^EcOfgNQ\Ot�cdXATRXA`~SvVYSUTRP>VY[sPWNg`�^OfgXZVYS�`~SUk{ldXA\O[*PWSn\OPWNQVRNQ�*S�kU[*\OMO^OkvV{XA\EknS
`a[�MO^EfeXZVRSnMH_ox]SnN�VYlOSUTr�d_GSUT�PWVYTRXANg\-�OknTW[*PRPp�d_�SnT�PWVRTYXANQ\��O[*T�X�kn[A`�_ONg\OXZVYNQ[*\Æ[Ah�VYlOS�V
�#[O}

�plOSrVRSv�;V	[Ah�VYlENgP�k{lOXAcEVYSUTn�4Ng\�cdXATWVn�oNgP�X�TRSncETRNg\oV/[Zh�VRlOSp`~XZVYSUTRNeXZf�XZP/NQV/XZcOcGSnXATRP
NQ\ 
��������������*���¯���������! "�#��$��ª%��('Ü)+�-,.��$#/Ë,0%��M�����-,.���� 6�	��}?|E}/�	SUVWVYSnT~XA\OM���}
 �}��bk���^OfQfg[;k{l���¨ � Ó £�±
¥ Õ � ��¬ ©�± � ³ ® Ó ���*� ³ Õ } �a��XAP]VYlOSºcOTWNg`~XATWx�TRSUPRSnXATRk{lOSUT
XA\EM�XA^EVYlE[*T�XA\EM�VYlOS�kU[Z±�XZ^EVYlO[AT Ó P Õ fgNQPWVRSnM�NQ\:VYlONQP�cO^E_OfgNQk XZVRNg[*\�MONgTWSnkUVRSnM�XA\EM
PW^OcGSUTW�;NgPWSnMbVYlOSsTRSUPRSnXATRk{lb��lONgk{l]hq[*TR`aPrVYlES$_OXAPRNQP�hq[ATrVYlONQPpk{ldXAcEVRSnTn}



£A¨

üÌxH®�xA{�xAy�~µxH«
q � s$ �}>"»}K��fgfQSn\�XZ\OM�|E}	��}/��Sn\oVRNgPRl-}µ�rXZfgknNQ^O`²kn[*\OkUSn\oVYTRXZVYNQ[*\�Ng\ VRlOSÆ`�xA[*cOfgXAPR`²[Ah

PWz;NQ\O\OSUM�hqSnTWTRSUV0�ASn\oVYTWNgkn^EfeXAT�`�^OPWknfgS/hq[*fQfg[���Ng\Etpk{ldXA\Ot*SUP�NQ\$`�^OPRkUfgS?fgSn\EtAVYl�}|ý^
´�! I�#���-, �
® « ©�� ® ³ �IOE¬A« ¥E�O �SUk ��� ³*³E}

qÊ£-su��};��\oVYñUSnfQSU�;NQVRk{l��d
G}�
�NQkn[*^ETRN8�o�u};�0^EzZXZPn����}o��};��SUPWVYSUTRSU\OzA[O�O �}Å±8�!}4�0NQ^��;XA\OMÆ|E}O�´}
 �N� �NQSnt*[O}���SntANg[*\dXZfrMONQÜGSnTWSn\OkUSnPaNg\�VYlES�SUfgSnkvVYTW[*cOlox;PRNg[Afg[*tAxµ[Ah��ASn\oVYTWNgkU^OfeXAT»kUSnfgfQPn�
w/lox;PRNg[Afg[*t*NQk XAf�XA\OM knfQNg\ONQk XAfKNg`acOfgNQk XZVRNg[*\OPU}s�
\µ �}�w�}Aá-Ngc�SnPsXA\EMµ|E}�|*XZfgNQhqSZ��SnMENQVY[ATRPn�
î %��ì'��	%!$Îõ
,.��$#ë	�������! I�#���-,.���� �þ^ÿ����-ê î �#,�,Aëæ�&����'-�#�	'!�v��k{ldXAc�VYSnT�£A¥E�-cOXAt*SnP�£*£A³ O £ ® ¬ }
�!}�y�}�
�XA^O\OMOSUTRPU�Gw/lONQfeXAMESnfgcElONeXE�;PRSUkn[*\EM:SnMENQVYNQ[*\�� ���*�o¬ }

qÅ¥�s$�$}���ñnldXZTRN8��|E}��/}0�´SnNQPRPU�K�!}K|E}���[*tASnTRPU�>��}K��}K
�Ng^-���p}0��}pá-SnTWlO[*^O\EN8�KXA\OM´��}KwK}

�lOXAcONgTW[O}Z��[*\ONQ\o�AXZPRNQ�AS/m4^dXA\oVYN��dk XZVRNg[*\�[ZhEcOTWNg\OkUNgcdXZfZPiVYTYXZNg\OP�NQ\�\O[*TR`~XAfZk XA\ONQ\OS>lOSnXATWVRP
^OPWNg\Ot´V{XAt*tASnM�������NQ`�XAtASnPaNg\¹¥�±� �}��¥ê ýÛ
´�! "�#���-, ��£A¨ ® Ó ��SnXATWVÆ��NgTWkA}#w	lox;PRNQ[*f8}
¥*¥ Õ � ��£ «o¬4O ��£ � ¨E�d|*XA\ ���*� ¥E}

q ® ss�u}p�u}py�XANgfQNgSA���s}p�$}���NQVRk{lOSnfQf8��XA\OMD|E}��´}���\OMOSUTRPW[*\�}¡�ükU[*`~cE^EVYSUTH`~[;MOSnf�[Ah
TWSv±
SU\oVYTWx]NQ\]k XATWMONeXAk�VRNgPWPR^OSZ} î �-ê¥�(/!ë �����-,³)+��'A��£ « Ó � Õ � ® © OE¬ ® � ���A�*« }

q ¬ su|E}0
�}�yrXATWTRSvVRV }u��lOSUPWV�VRl;^E`~cOPsXZ\OM�VYlOS�lES XATiV�_GSnXZV }�� õ��!��,pýª)���'A��£A³ ® Ó © Õ �ý¥ � ¥E�
� ³»�dSn_ETR^dXATix ��� © � }

qÅ¨�s���}0yrXAPRlENgTn��|E}0�#}0
�\OSUMOMO[*\���
G}0��É ��^O\OXANg\�����}��p}0w�XA^Of2��
G}�"�Ng_OPW[*\��0 �}��p}��µXATRM��
XA\EMD�u}�|E}��rXA`a`�}þ��[A`~cdXZTYXZVRNQ�*SºSUfgSUkUVYTW[*cOlox;PRNQ[*fg[*tANgk XZf�SUÜGSnkvVYP][Ahuk XAc�VY[*cOTWNgf�[AT
lox;MOTYXZfeXAñUNg\OS#kn[*`�_ENg\OSUMu��NQVRl�\ON�VYTYX6VYS	Ng\ucdXZVYNQSn\oVYP���NQVRl�fgSvh¦VK�ASn\oVYTWNgkn^EfeXAT�MEx;PWhq^O\EkUVYNQ[*\
XA\EM�NQ\OMO^OkUNg_OfQS��*SU\4VRTRNQkn^OfgXATpV{XAk{lox;k XATWMONeX�}2�2������%���ë�ý;�d¨*© Ó ¬ Õ �ý¥ ¬*¬"O ¥*¨ « �d�:X x � �*� £�}

qÊ©-su"�}-�!}0y�SUSnfgSUT$XA\OM �u}0��Sn^EVRSnTU}~��SnkU[*\OPiVYTR^EkUVYNQ[*\ [Ah#VRlOSaXAkUVRNg[*\ºc�[AVRSn\oVYNgXAf>[Ah?�*SU\�±
VRTRNgkU^OfeXZTr`�x*[;k XZTRMONgXAf-�d_OTWSnPU}�ý�
´�! "�#���-, ��£A¨*³ Ó � Õ � � ©*© O £ ��« �E|A^O\ ��� ©*©�}

qÅ³�su��}�y�SUTRTRNQSnTU�d��}���[*^OfQ[*`�_�SA����}���[*^OPRPWNg\���XA\EM��u}-"�ldXAñUN8}	�!cdXZVRk{l�±
kUfeXA`ac]PWVY^EMEx][Ah
NQ[*\µk{ldXZ\O\OSnfQP�[AhpNQ\O\OSnT�XA\OM [A^EVYSUT�`~SU`�_OTRXA\OSnP�XA\OM [Zh�kn[*\oV{XZkUV�ñU[*\OSnP�[Ah�õ��¥$��-,Ù�¦�
hq^OPWSnM�Ng\oVY[ºt*NgXA\oV�fgNQcG[APR[*`aSnPU�Æw/TRSUPRPR^ETRSv±
XAkUVRNQ�ZXZVRSnM�k{lOXA\O\OSUfgPaXATRSHfQ[�knXAfgNQñnSUM Ng\�VYlES
NQ\O\OSnT�`aSn`�_ETYXA\OSZ}
ÿ õ´�	��
H�#ë	ë2��£ ¬Z� Ó � Õ �Ö£A© O ¥o£�� � ³a �SnkUSn`�_�SnT ��� ³ � }

q � su|E}��/}-y�NgSUTWhqSnfQM��-��}���[�MOTWNgt*^ESnñv±8��NQSnTYX���|E}0�´}G��TRXA\OMdXE����}-��}0|ATU���$}-�0XAñnñnXATYXE�0XZ\OM
y�}>y�SUhqSUfgSnTU}��KSUTR`aNg\dXZVRNg\Otb�*SU\4VRTRNQkn^OfgXAT��d_OTWNgfgfgXZVYNQ[*\�_ox k{lOSUPWV»VYl4^O`ac�}��¥�!�����-,.���� Z�
¥ « Ó ��« Õ �Ö© « ¥ O © « ©��O��kvV � � © � }

q ��« s$w�}r�u}ry�[��*Sn\EMOSnSUTRM�����}r��TiVYPn��|E}�� }r��^�x�tAlOSA�� �}r�$}#�ZXA\B�rXA`acGSU\���XA\OM¶�s}p
G}
��Sn\OSU`�XZ\�}r �SUcGSU\OMOSn\EknS�[Zh>fg[;k XZf�fgSvh¦V��ASn\oVYTWNgkU^OfeXATp��XAfgf�`aSnk{lOXA\ONgkUP�[A\�`�xA[�knXATRMENeXAf
�d_�SnT�[*TWNgSU\4VYXZVYNQ[*\��>�!`a[�MESnf�PiVY^OMExA}2ý*�2���-ê���$��;�d£ ¬ Ó ��« Õ � �*� £ �IO��*� ® « �E��kvV ���*� £�}

q �*� s$w�}��u}��´}�y#[��ASn\OMESnSnTWM���|E}��´}���^Ex;t*lOSZ����}���TWVYPU�� �}G�u}G�ZXA\ �rXZ`~c�Sn\��-XA\OM��s}�
G}
��Sn\OSU`�XZ\�}G�
\�·d^OSn\EknS�[Ah-SU\OMO[;k XATWMONeXZf�±
SUcONgknXATRMENeXAf4knTW[*PRPW[��*SnT?[AhG`�^OPWknfgSp�d_�SnTWP	[*\»fgSUh¦V
�ASn\oVYTWNgkn^EfeXATp��XAfgf�`aSnk{lOXA\ONgkUPn}2ý������-ê���$��;�d£A© Ó © Õ � � ® �#O��o¬;� �O|A^Ef ���*� ® }



£*©

q � £-su��}6�/}�y�[���`~XA\�XZ\OM�|E} �!}���[*lETn}4��^OTi�ZXZVY^OTWSv±�PRSn\EPRNQVRNQ�AS#`aSnk{ldXZ\O[*PRSU\OPRN�VYN��*S?Ng[*\sk{ldXA\;±
\OSUfgP�XA\OM¹[*PW`~[ZVYNgknXAfgf�xo±
SU�A[*zASUM�`a[��*SU`~SU\4VRPÆ[Ah�VRlOS:cOXZVYk{l¹`aSn`�_OTYXA\ES Ó XZ_OPWVRTYXAkvV Õ }
���������! "�&ý���© « Ó £ Õ �Ê��¥A¨ ¬ �/�dSn_ ���*� ¨E}���_OPiVYTRXAkUVa
;^OcOcOfQSn`aSn\oV�hq[*T$VYlOSHy#Ng[*cOlox;PRNQk XAf

�[;knNQSUV
x ® « TRM]��\E\;^OXAfK��SnSvVYNg\EtO�d�dSn_OTW^dXATix � © O £ � � ���*� ¨E�OyrXZfQVYNQ`~[ATRSA�E�:XATix;feXA\OM-}

q � ¥�su|E}>�!}	y�}>y�TYXAM��dSnfQM��r"�}/y�SUk{z��pXA\OM��$}/|E}>�	Snk{loV }���SUh¦V��ASn\oVYTWNgkn^EfeXATaXAcONQk XAf#VYlONQ\
c�[*Ng\oVn}
��������%���ërý���¥ � Ó © Õ �ý³ « ¨ O ³ «A� �O|A^Ef ��� ©*©�}

q � ® su|E}#��}	y�^OPiV{XA`~XA\oVYSZ�r��}	��^Oz4\4^OMONg\-�pXA\OM���}#
EXAk{lOPU}¶
;VRTRSUVRk{l�±�XZkUVYN��ZXZVYSUM�k{ldXZ\O\OSnfQP
NQ\�lES XATiV»knSnfQfgPU�H��SUfgSv�AXZ\OknSHVY[�knXATRMONgXAkHlox;cGSUTWVYTW[*cOlox*}Ìý î %��ì'�����
-%-�"$�
r�:%���ê�%!$��-, �
� © Ó 
�^OcEcOf8}�£ Õ �ý
 �*��«IO 
 �*� ¥E� ���*�E� }

q ��¬ su��}	�rXZ_G[O����}	�´}�wKSUTWVYPW[��G�	�!}���}�yrX6�;VYSUTn�#|E}/� }> �X �;NgMOSU\OzA[O�	�s}��u}/"�TYX x*�	XZ\OM
|E}	|*XZfgNQhqSZ} �µX �*Sû±�hqTR[A\4VakU^OTW�ZXZVR^OTRSbXAP»Xºk XZ^OPRS][Ah�PRfQ[�� kn[A\OMO^OkvVYNg[A\�XZ\OM�_Ofg[;k{zµNQ\
NQPR[*fgXZVYSUMbknXATRMENeXAk�`�^EPRknfQSA} î ����$������v��© ¬ Ó ¨ Õ � ��«E� ® O���« £Z³E�E �SUk ���*� ® }

q � ¨�su��}	�rXZ_G[O����}	�´}�wKSUTWVYPW[��G��|E}/� }> �X �;NgMOSU\OzA[O�>�!}K��}/yrX6�;VRSnTn�	�s}��u}/"�TYX x*�	XZ\OM
|E}#|*XAfQNQhqSA}��	[*TiVYSû��PRlOSUMOMONg\EtµXAP~X�cOTRSUkn^OTWPR[*T~[Ah�VR^OTR_O^EfgSn\oVaSnfQSnkvVYTRNQk XAf�XZkUVYN��;NQV
x�NQ\
knXATRMONgXAk�`�^OPWknfQSA}È���������! "��ý;��© « Ó ¥ Õ � �*��«o¬4O��*�*�*� �O�:XZT � �*� ¨E}

q � ©-su��}?�rXA_�[´XA\OM���}/�/}>�¶NQVn}���SnfQfg^OfgXAT�SUfgSnkvVYTW[*cOlox;PRNg[Afg[*t*NQkÆ`aSnk{ldXA\ENgPR`aP�[Ah�k XATWMONeXAk
XATWTRlox4VYlO`aNeXZPn} î %��ì'����-,.���� î ,Ù������$��v� ��¬ Ó ® Õ � ¬�� © O ¥*³E�E��[�� ���*� ©�}

q � ³�su
G}G��}G�rXAfgXAt*ldXA\�XA\OM��p}d�¶lONQVRSA}��plES�TR[AfgS�[Ah�k XAfQknNg^E`ªNg\]VYlOS$TRSUPRc�[*\OPWSu[Ah>k XATWMONeXAk
`�^EPRknfQS�VY[»PWVRTRSUVRk{l�}2

���������������! "��)+�-,������-, �d© � � ¬Z�IO��*« � ���*�*� }

q ��� s$�$}-�rXZfgz4Ng\OPU�E�!}��/}��:XA^Ot*lOXA\��� �}O��}��sXAPWPn����}�
EXAtoX ��XE��XA\OM:|E}��u}���SU�;Ng\ESA}#�	fQSnkû±
VRTR[*cOlox;PRNQ[*fg[At*NgknXAfdSUÜGSnkvVr[Ah��A[*fg^E`~S�fg[oXZM~NQ\~NQPR[*fgXZVYSUM~knXA\ONg\ES�lOSnXATWVRPn}��¥ê ý&
´�! I�#���-, �
£ ¬ ¨ Ó ��S XATiV���NgTRkZ}�w/l4x;PWNg[*f2}�£ ¬ Õ �ý� � ¨ � © O � � © « ¨E�O|A^E\ ��� ³ � }

qÊ£ « s$�$};�rXAfgz4Ng\EPn�*�!}4�/}4�:XA^Et*ldXA\��;�$}4��}A�´SnNgPW`�XZ\��;
G};
�^OtANg^OTRXE�o��};
EXAtoX ��XE�;XA\OM~|E}4�u}
��SU�;NQ\OSA}��>ÜGSnkvV�[Ah�XAkn^�VYS��*[*fQ^O`~SpfQ[oXAM»[*\~TRSUhqTRXAkUVR[*TRNQ\OSnPWP?XA\OMÆXZTRTRlox4VYlE`~NgXsMESU�*SUfg[*c;±
`aSn\oV�NQ\:NgPW[*feX6VYSnM-�Gk{lOTW[*\ONQk XAfQfQx]Ng\�hjXATRkvVYSnM:k XA\ONQ\OS�lOSnXATWVRPn} î ����$#/!,0%�ë¢���-�d��© � Ó ¥ Õ � ¨*³o© O
¨ � ©����:XAT ��� ³ � }

qÊ£ � ss�u}��!}��rXZVYSUP�XA\EM ��}K�p}�w�[*fgfgXATRM�}H��`a[�MOSUf	PWVY^EMExµ[ZhpNg\oVYTRXA`�^OTRXAf/MONQPRc�SnTRPWNg[*\´[Ah
XAkvVYNQ[*\ºcG[ZVYSn\oVRNeXAfKMO^OTYX6VYNg[A\ºNg\�VYlES�k XA\ONQ\OS�cO^Efg`a[*\dXATix:kU[*\4^OPn}��¥���Ü�����-ê���'�õ
�!�A�
£A¨ Ó ® Õ � ¬ ¨*© OE¬ ©A¨��d|A^Of�x4±���^OtA^OPWV ���A� ³E}

qÊ£*£-su|E};y�};�rXA^EfQ�dSUfgM~XA\OM���};��}4y�[*TWtO}-�plES�kU[*fgfgXAt*Sn\»\OSvV
��[ATRz»[Ah-VRlOS�lOS XATiV }�
?%��#�-�ì%�ëæ�-�# ����
����#ë¢�0��%�ë	���-�d� ® « Ó ¥ Õ � ¥*¨ ® O ¥o©*£��E�:XAT ��� © � }
qÊ£A¥�su
G}�|E}���[;[*z���|E}�wK}���lOXA`�^O\O[ATW��XE���´}���}d�0XA\Ok XZPWVYSUTn��XA\OM�
G}���}G��É ��SnNQfgf2}>��Snt*NQ[*\dXAf

MON�Ü-SUTRSU\OknSUP~NQ\�VRlOSbTRSntA^OfeXZVRNg[*\�[Zh�NQ\4VRTYXAkUSnfQfg^OfgXAT�PW[�MONQ^O` XA\EM�NQ\�XZkUVYNQ[*\�cG[ZVYSn\oVRNeXAf
kU[*\E�dt*^ETYXZVRNg[*\�Ng\�TRXA_O_ON�V»fgSvh¦V��*SU\4VRTRNQknfgSZ}¯
����/��!�#�����¥��$��!��
��2õ�/Ë��������%��¯ý��-/!���(%�,����

´�! "�#���-,.���� Z� ® ¥A¥ Ó ® Õ � ¬;��¬"OE¬ £A£��E�dSU_ � �*� ©�}



£A³

qÊ£ ® s$��}4 �}4��[*PiV{XE} �?���	�Që	�#/�$#ë	/Ë�ì%�,���%-�#�.�����!�?�!�����#"%$^��ê��#�:�#���-�(%�,'&(�#��ë¢����$#/!,0%���)+��$��:%���"
��$��v}	w/ld !VYlOSUPRNgPU����\ON��*SUTRPRN�V
xH[Ah>�rXAfgN�hq[*TR\ENeXE���0X~|A[AfgfeX��d�rXAfQNQhq[*TW\ONeXE� ���A� ¨E}

qÊ£ ¬ s$��}4 �};��[*PiV{XE�;wK};|E};��^O\oVYSnTU�O|E};� }4��[*tASnTRPU��|E};�´}�"s^OkUknNQ[*\OSA�;�/}4��}A�µXAfgMO`~XA\��4XZ\OM
�u}d �}O�bk���^OfQfg[;k{l�}��'VRlOTRSUSv±
MENg`aSn\OPWNg[*\dXZf��d\ENQVYS�SnfgSU`~SU\oVp`~SvVYlO[;M�hq[*T�feXATWt*S�SUfeXAPiVYNgk
MOSvhq[*TR`~XZVRNg[*\OP�[Ah>�ASn\oVYTWNgkU^OfeXAT�`�x*[;k XZTRMONQ^O`��#� R kvx;fgNg\EMOTRNQk XAf0XA\EM�PRcOlESnTRNQk XAfKcG[AfeXAT
kU[�[*TWMONg\OXZVYSUPn}Èý������-ê���$��Mõ��!�A� �*� ³ Ó ® Õ � ® ¬ £ O ® ¨A¥E�E��[�� ���*� ¨�}

qÊ£A¨�s$��}4 �};��[*PiV{XE�;wK};|E};��^O\oVYSnTU�O|E};� }4��[*tASnTRPU��|E};�´}�"s^OkUknNQ[*\OSA�;�/}4��}A�µXAfgMO`~XA\��4XZ\OM
�u}d �}O�bk���^OfQfg[;k{l�}��'VRlOTRSUSv±
MENg`aSn\OPWNg[*\dXZf��d\ENQVYS�SnfgSU`~SU\oVp`~SvVYlO[;M�hq[*T�feXATWt*S�SUfeXAPiVYNgk
MOSvhq[*TR`~XZVRNg[*\OP/[ZhG�ASn\oVYTWNgkn^EfeXAT	`�xA[�knXATRMONQ^O`b���W� R cOTW[*feXZVRSrPRcElOSnTW[*NgMdXZfdkn[;[*TRMONQ\dXZVRSnPn}
ý������-ê���$��Mõ��!�A� �A� ³ Ó ® Õ � ® ¨ ® O ® ©*£�����[�� ���*� ¨E}

qÊ£*©-s$��}d �}E��[*PWVYXE�d��}��:X xo±���SU��`~XA\��d �}E��XATRTU���!}d"�}d��É  �SnfQf8�;��}O �}O��k���^Efgfg[;k{l��dXZ\OM
|E}��u}p��`aSn\OPU}J�plOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf�TRSUPRNgME^dXAf�PiVYTRXANg\�Ng\¹`aNgMdXZ\4VRSnTWNg[*T»k XZ\ONg\OS:fgSUh¦V
�ASn\oVYTWNgknfQSA}(�¥ê ý�
´�! I�#���-, ��£A©A¥ Ó ��S XATiV���NgTWkA}dw/lox;PRNg[Af8} ® £ Õ �ý� ��� ¨*³ O � ��� ©A¨E� ���*� ©�}

qÊ£A³�su�´}o��[*^OTWVRSn`~XA\Ok{lOSZ�;�$}*|E}o��XZ`~NQTRSnñZ�*XA\EMa
G}o��X6VRVYSUf8}O�
[A\ONgkr`aSnk{lOXA\ONgPW`~P�^O\OMOSUTRfQx;NQ\Ot
l4^O`~XA\»XZVRTRNeXZf�XZkUVYNQ[*\�c�[AVYSU\oVYNeXZf�cOTW[*c�SnTWVRNgSUPn��Ng\OPWNgt*loVYPKhqTR[*`¸X�`~XZVYlOSU`�X6VYNgknXAfo`a[�MOSUf8}�¥ê ý�
´�! I�#���-, �d£*© ¬ Ó ��S XZTWV���NgTWkA}dw/lox;PRNQ[*f8} ®*® Õ � ��¥ «E��O ��¥o£ � �d|A^Of � �*� ³E}

qÊ£ � su�´}���[A^OTWVRSn`~XA\Ok{lOSZ�0�!}�
;zZXZt*t*Pn�0XZ\OM���}���}��¶NQ\EhqTRSUSA}»
;VYXA_OfQS�VYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf
XAkvVYNQ[*\�c�[AVYSU\oVYNeXZf�knNgTWkn^OfgXZVYNQ[*\!Ng\!VYlOS���NQVRñ ��^Ot*l�±
��XAt*^E`~[¶`a[�MOSUf8} 
r�! "�#��$�%)$s�
® � Ó £ Õ � � ©Z¥ O�� ³o£;�d�:XAT � �*�*« }

qÅ¥ « su�´}G��[*^ETWVYSU`�XZ\Ok{lOS$XA\OMb��}d��}d�¶Ng\�hqTRSnSZ}?��Sû±
Sn\oVRTYXA\oV�TR[AVYXZVYNQ\Ot���X��ASnP�NQ\bXay#SnSnfQSnT�±
��Sn^EVRSnT»_dXAPWSnM�`~[;MOSUf�[Ah�V
�#[Z±
MONQ`~SU\OPRNQ[*\dXAf#k XATWMONeXZkÆSnfQSnkUVRTRNQk XAf�XAkUVRNQ�;NQV
xA}*�#��ëæ�#���(%+"
ë	���-�(%�,(ý��-/!���(%�,µ���2��� ��/!��$�%�ë¢���-�ª%��(' î �:%!�"�����,�
���(,Ù����'-�?$#���#��$����¥%��('�õ
�!���������#�����!�A�
� Ó £ Õ � ® ¥ ��O ®*®*® �O|A^O\ ���*�E� }

qÅ¥ � s��!}���TYXASUfgNQ^OPn} 
;VRTRSUVRk{l�±�XZkUVYN��ZXZVYNQ[*\ÿ[Ah�TYXZV�k XATWMONeXZkJ`�xA[�kvx;VRSnPU} õ'.N� 
´�! I�#���-, �
©A³ Ó ¥ Õ � ® �A�#O ® £A¥��d�:X x ���A� ¥E}

qÅ¥o£-s��!}#��TYXZSnfgNQ^OPn�?��}#��lOSU\��pXA\OM��u}	�/f�±�
�lOSUTRNQh�}�
;VRTRSUVRk{l�XAkvVYNQ�ZXZVRSnM�Ng[*\�k{ldXZ\O\OSnfQP�NQ\
�ASn\oVYTWNgkn^EfeXAT�`�xA[�kvx;VRSnPU}������"�"$#���#��$��/���æ���-�#ë��v�d³ Ó ¬ Õ � ® « © O ® � ® �O��kUV ��� ³A³E}

qÅ¥*¥�s$y�}d��TR[*ñnXZVYNQSnTn}>
;VYTWSUVRk{l�±
NQ\OMO^OkUSnM]`~[;MON��dk XZVRNg[*\EP#[Ah�`�xA[�knXATRMENeXAfGcGSUTWhq[*TW`�XA\EknSA�KhqTR[*`
�ASn\oVYTWNgkn^EfeXAT$hq^O\OkUVRNg[*\ VY[�knSnfQfg^OfgXATsXA\OMµ`~[*fQSnkU^OfeXAT�`aSnk{lOXA\ONgPW`~PU} î %��ì'�����
-%-�"$!�����v�
¥o£ Ó � Õ �Ö£ ¬4O ¥o©��O|A^Of ���*� ¨�}

qÅ¥ ® su|E}0� }� �X ��NQMOSn\EzA[O���u}-��}-wKSUTWVYPW[��G�K�s}�
EXAfQ[*`a[*\OPRñZ�G�!}���}�yrX6�;VYSUTn�0XA\OM |E}�|*XAfgN�hqSA}

;VYXZVYNQ[*\dXATix�XZ\OM´METRNQh¦VRNg\Ot�PRcONQTYXAf��rX �*SUP�[Ah?Sû�EkUNQVYXZVYNQ[*\ºNg\�NgPW[*feX6VYSnM:k XATWMONeXAk�`�^OPRkUfgSA}��%�ë¢/!���v��¥ ¬*¬ Ó ¨*¥ ¬ ³ Õ �ý¥ ® �IO ¥ ¬;� ��|*XA\4^dXATWx]£A¥ � �*� £�}

qÅ¥ ¬ su|E}��´}- �X �;NgMESn\OzZ[O���s}�
EXZfg[*`a[*\OPWñA����}-�´}�w�SnTWVRPR[����-�!}-��}-yrX6�;VYSUTn�-XA\OM�|E}�|*XAfgN�hqSA}
�>ÜGSnkUVRP�[AhGcdXAkUNg\Ots[*\aPWVYXZVYNQ[*\dXATix�TRSUSn\oVYTRXA\oVrXZkUVYN��;NQV
x��K�plESn[*TWSUVYNQk XAf�XZ\OM�Sû�Ec�SnTWNg`aSn\�±
VYXAf�PWVR^OMEx*} î ����$0�����v��©*© Ó ¨ Õ � �*� ¨A¨ O��*� © � �E �SUk ���*�o¬ }



£ �

qÅ¥*¨�ss�u}��$}# �SUfgkU[*^OTn��y�}#�:XATiVYNg\OXAkA��|E}	��MOfgSUTn�pXA\EM���}#�s^E\OtO}¹�	[*f�V{XAt*Sû±
PWSn\OPWNQVYN��*S]Ng[A\
k{ldXZ\O\OSnf0[Ah´õ´�"$����#����$��!�	%*$��-,Ù�¦}Èý�)��#ê1�ð�������-, � �*� £ Ó ¥ Õ �ý£A¨o© O £*© ¬ �� �Snk ��� ³ � }

qÅ¥o©-su��}� �SnfQtoXAMO[E�0y�}�
;VYSUNg\OlOXA^OPn���´}0 �SUfg`~XATn�0 �}��s}���lON��AXZfQ�*[E�KXZ\OM |E}�|*XZfgNQhqSZ}» �NgTWSnkv±
VRNg[*\dXZf�MENQÜGSnTRSU\OknSUPrNg\~Sv��knN�V{XA_ENgfgN�V
x»XA\OM�`�XATWt*Ng\a[Ah�PRXZhqSUV
xahq[*T?cOTR[AcdXAtoXZVRNg[*\aNg\~PRlOSUSnc
�ASn\oVYTWNgkn^EfeXAT�SncENgk XZTRMONgXAf-`�^EPRknfQSA} î ����$������v�d¨o© Ó � Õ � � © O��*��« �O|A^Of ���*�*« }

qÅ¥*³�su
G}/
G}> �SU`~NQTn�/|E}��!}	��feXZTRz��	��}/�s}/��^ETRcOlOSvx*�#XA\OM �!}��$}>"sNQfgSnPU}��ª`~XZVYlESn`~XZVW±
NQk XAf	`a[�MOSUf	[Ah�X�TRXA_O_ON�V�PWNg\O[oX6VYTRNgXAf/\O[;MOS�kUSnfQf8}2�¥ê¼ý�
´�! "�#���-, �/£A¨*¨ Ó ��SnfQf?w	lox;PRNQ[*f8}
¥ ¬ Õ �ý�r³*¥o£ O �r³ ¬ £����:XZT ���*� ® }

qÅ¥ � s$ �}� �Ng��TRXA\OkUSnPRkU[�XZ\OM: �}���[*_OfQSA}?�¸`a[;MOSnf�[Ah�k XATWMONeXZk�SnfgSUkUVRTRNgknXAf0XAkvVYNQ�;N�V
xÆNg\Ekn[*TWcG[Z±
TRXZVYNQ\Ot�NQ[*\ONQkacE^O`~cEP�XA\OM´kn[*\EknSn\oVRTYXZVRNg[*\ k{lOXA\Ot*SUPn}`
r�!��,.�"�3�:�ì%��:�!�4�?�"$�
H�-�('×�
�����-,5�?$#�¦�d¥ « © Ó �*� ¥*¥ Õ � ¥ ¬ ¥ O ¥ � ³E�E|*XA\4^dXATWx ��«H��� ³ ¬ }

q ® « s$ �}� �^OTRTWSnTn���s}���}��ZXA\B �XA`b��"»}��p}p�dTRSn^EM���� }�|E}p|*XA\EPRSA����}r�/}��bSnNÅ¯WfQSnTU��XZ\OM
�s}G��}���TRñU_dXASnk{lESnTn}���[AV{XZf�Sû��knNQVYXZVYNQ[*\b[Ah�VRlOS�NQPR[*fgXZVYSUMbl4^O`~XA\�lOS XATiV } î ����$#/!,0%�ë¢���-�d�
® � Ó ¨ Õ �ý³ �A�IO��E� £;�d|A^O\ ��� © « }

q ® � su��}E�u}O�/ME��XATWMOPp�R�{�O|E}d
G}E��XA\Ez;NQ\���wK}E�u}d��kn��XAfQSA�E �}E��Ng\EtO�OXA\EMH�$};�!}E��\OMOSnTWPR[*\-}
�>ÜGSnkUVRP�[Ah	NgPWk{lOSn`aNeXa[*\�fQSUh¦V��ASn\oVYTWNgkU^OfeXAT�TRSUt*Ng[*\OXAf�hq^O\OkUVRNg[*\:Ng\�VRlOS�kU[*\OPRkUNg[*^EP�MO[*tO}�¥ê ý�
´�! I�#���-, �d£ ® « Ó ��S XZTWV���NgTWkA}dw/lox;PRNQ[*f8} � Õ �ý� ® � ¥ O � ® £ « �d�:XAT ��� ³ � }

q ® £-ss�{}6�s}��/�O`~[����A �}���}6��^dXA\OtO�A|E}6�$}6� }���SU\OMEV �AXA\OM�"»}6
�XAfeXA`~XE}*��c�VYNgknXAfo`~XAcOcONQ\Otp[Ah
TWSnc�[*feXATWNgñnXZVYNQ[*\]XA\OM�TRSUhqTRXAkUVR[*TRNQ\OSnPWP�hqTW[*`ªNg\oVYXAkUV�lOS XZTWVYPU} î ����$#/Ë,0%�ë	���-�d� �*« Ó ¥ Õ � � ® ¨ �IO
� ® ³ « ��
�SUc � �*� ® }

q ® ¥�s���}�"�}-��XAPiVsXA\OM��u}�"�}-��f#6Sn_�SnTn}���[*fQS�[Ah/��X �*SvhqTR[*\oVskn^ETW�ZXZVY^ETRS�Ng\�cOTR[AcdXAtoXZVRNg[*\�[Ah
knXATRMONgXAk�Ng`acO^OfQPRSZ} î %��ì'�����
-%-�"$������v�d¥*¥ Ó £ Õ �ý£ ¬ ³ O £*© � ���dSn_ ���*� ©�}

q ®*® s$ �}��dSnMONQMdX�XA\EM��!}O�s}O"�NgfQSnPU}0��SUt*Ng[*\OXAfd�AXZTRNeX6VYNg[A\OP	Ng\ÆXZkUVYNQ[*\�c�[AVRSn\oVYNgXAfgP#XA\OMÆVRTYXA\�±
PWNgSn\oVK[*^EV
��XATRM�kn^OTWTRSn\oV�Ng\$`�x*[;kUx4VYSUP�NQPR[*fgXZVYSUM$hqTW[*`'TYXZ_O_ONQV�fQSUh¦V0�*SU\4VRTRNQknfgSZ}�ý�
´�! I�#���-, �
®*® £�� � �E�#O £ «A� �d��kUV � �*�E� }

q ® ¬ su�´}#�s}#�dTRXA\OñA}�
;VYTWSUVYk{l;±�XAkvVYNQ�ZXZVRSnM�XATRTWl4x4VRlO`~NgXAPn}��
\¹ �}?wK}�á-Ngc�SnPaXA\EM�|E}�|*XAfgN�hqSA�
SUMONQVR[*TRPU� î %���'��	%!$Tõ�,.��$#ë	�������! "�#���-,.���� �þ�ÿ����-ê î �#,�,rë��×����'-�#�	'!�v�Kk{ldXAcEVRSnT ¬ ©;�>cdXAt*SUP
¬A� © O ¨ « ¨�}��!}�y�}�
EXZ^O\OMOSUTRPn��w/lONQfeXAMOSUfgcOlENeXE�;PRSUkn[*\OM�SnMON�VYNQ[*\�� � �*�o¬ }

q ® ¨�su�´};�s}4�dTYXA\OñZ}��bSnk{ldXA\E[Z±
SUfgSnkvVYTWNgk XZfOhqSnSnME_dXAk{z»Ng\��*SU\oVYTRNQkn^OfgXAT	`�x*[;k XZTRMONQ^O`�} î %��ì'�����"
-%-�"$������v��¥o£ Ó � Õ � ��¬4O £ ® �O|A^Of ���*� ¨�}
q ® ©-su�´}G�s}-�dTYXZ\OñA�G �}�y�^OTRz4lO[ZÜ��- �}���}d�?^OSZ��XA\OM:��}�
EXZtoX �rXE}���SUk{ldXA\ONQk XAfQfQx]NQ\OMO^OkUSnM

XAkvVYNQ[*\�c�[AVYSU\oVYNeXZf�k{lOXA\Ot*SUPpXA\OMHXZTRTRlox4VYlE`~NgXuNg\~NgPW[*feXZVRSnM~XA\OMÆNQ\�PWNQVY^�k XA\ONQ\OS�lOS XATiVYPU}
î %��ì'�����
-%-�"$������v��£A¥ Ó ¥ Õ �Ö£ � ¥ O £*£A¥��O�:XZT � � ³ � }

q ® ³�su�´}*�$}A��TRXA\OñZ�4�$}*��Ng`~XE�o �}Z�µXA\OtE�o �}*w/TR[Z�OVRVn�4XA\OMa�$}A��^OTRñZ}G�/fQSnkUVRTR[*cEl4x;PWNg[*fQ[*t*NgknXAf
SvÜ-SUkUVYP?[Ah-`�x*[;k XATWMONeXZfEPWVRTRSvVYk{lÆXZ\OM~`aSnk{lOXA\ONgknXAfdMOSvVYSnTW`~NQ\dXA\oVYP/[Zh�PWVRTRSvVYk{l�±
XAkUVRNQ�ZXZVYSUM
XATWTRlox4VYlO`aNeXZPn} î ����$#/!,0%�ë¢���-�d��³A¨ Ó ¥ Õ � � ¨*³ O�� ©Z³E��
�SUc ���A� £�}Zw	^E_OfgNQPRlOSUM$SUTRTRXZVY^O`'XAcOc�S XATWP
NQ\:��NQTRkU^OfeXZVRNg[*\ � �*� £���[�����³*¨ Ó ¬ Õ � � ¨*¨A¥E}



¥ «

q ® � s$ �}��!}A�dTRXAñnNQSnTn�ZwK}Z �}��µ[AfQh��o|E}A�´}��¶ldXATiVY[*\��Z��}A
G}6��XA\EtO�A�!}A�´}*
;`~N�VYl��ZXA\OM��s}Z��}
�
MOSUzASUTn}p
4VYNg`�^Ofg^OP�±
NQ\OMO^OkUSnMHknTWNQVRNgk XZf-c�[*Ng\oV �?�bSnk{ldXA\ENgPR`ªhq[ATpSnfgSUkUVRTRNgknXAf�NQ\ONQVRNeXZVRNg[*\a[Ah
TWSnSn\oVRTWx´Ng\ \O[*TR`~XAf/knXA\ONg\ES~`�xA[�knXATRMENg^O`b}ªý î ,Ù���7�#��
����#ëj��³A¥ Ó ¥ Õ � � « ¥ �IO�� «o¬ £����:XZT
��� ³ � }

q ¬A« s$�p}Z��}Z�dTWNg\OM$XA\OM�"»}��#}�w	NQ\OMOSUTn}o��kn[*fQfg[;k XZVRNg[*\��O\ONQVRS#SUfgSn`aSn\oV�`aSUVYlE[�Mshq[*T0cG[ZVYSn\oVRNeXAf
cOTW[*_OfQSn`aP�Ng\�NgTRTWSnt*^EfeXATaMO[*`~XANg\EPn}8����ë�ý9�¥/!ê��#�×)+�#ë����ð'-�×õ��!�A� � ® Ó ¬ Õ � ¨*³ �#O © «E� �
��� © � }

q ¬�� ss�u}p�´}�"$XZfgfeXZt*lOSnTU�p|E}#�u}r��`aSn\EPn���/}��/}���l4^���XZ\OM¶|E}	�!}p��[��*SUfgf8}B��f�VYSUTYXZVRNg[*\OP
NQ\�kU[*fgfgXAt*Sn\ �O_OTRNQfgfeXZT�PWVRTR^OkvVY^OTWS�XA\EM�`aSnk{ldXZ\ONgknXAfpcOTR[AcGSUTWVYNQSnP»[Ah�VYlOSblOSnXAfgNQ\OtºPRknXAT
hq[*fQfg[���Ng\Et�`�x*[;k XZTRMONgXAf�Ng\�hjXATRkvVYNg[A\�} î %��ì'�����
-%-�"$�
È%�ë����+�ð���-, ��£ Ó � Õ �ý£ ¬"O ¥*¨�� ���*� ©�}

q ¬ £-s��!}K�$}�"�NgfgSUP$XA\OM´��}K�
`~XANgñU^O`aN8}b��[*`acdXATWNgPR[A\´[Ah�c�[AVYXAPRPWNg^O`ükU^OTRTWSn\oVYP�NQ\µTYXZ_O_ONQV
XZVRTRNgXAf�XA\EMb�ASn\oVYTWNgkn^EfeXAT�knSUfgfQPn}
ý�
´�! I�#���-, � ® «o¬ � � £A¥ O�� ® ¬ ����[�� ��� ³A³E}

q ¬ ¥�su�´}�"�[AVR[*l�����}���k{lONgMOXE���!}���XA\����´}���}���NgPWl4_GSUNg\����u}�
G}��sXATRXAt*^OSU^OñnNgXA\���XZ\OM
w�}Å±�
G}/��lOSU\�}���\ONQPR[AVRTR[*cENgkaTRSnc�[*fgXATRNQñ XZVRNg[*\ Ng\µ�ASn\oVYTWNgkU^OfeXAT$VYNQPRPR^ESA}7�¥êéý�
´�! I�#���-, �
£*©A£ Ó ��S XATiV���NgTRkZ}�w/l4x;PWNg[*f2} ® � Õ �ý� ��« © O � �*� ¥E�O|*XA\ ���*� ©�}

q ¬ ® s$�s}>��}/"sTRX�xA�r|E}/|*XAfgN�hqSA�/��}K��}/wKXA\E�dfQ[����	�!}>��}	yrX6�;VRSnTn����}	�rXA_�[O��|E}	�´}/ �X �;N�±
MOSU\OzA[E�	XA\OM �u}>�´}KwKSUTWVRPR[���}º��[*\EPWV{X6VYNg[A\dXATWxº�A[*TWVRSv��fgNQzAS~TRSnSU\oVYTYXZ\4V�XAkUVRNQ�;NQV
x XAP�X
`aSnk{ldXZ\ONgPW`�[AhOc�[*fQx;`a[*TRcElONgk>�ASn\oVYTWNgkn^EfeXAT�V{XZk{l4x;knXATRMONgX�NQ\$VRlOS#NQPR[*fgXZVYSUMsTYXA_O_ENQV�lOS XZTWV }
î ����$#/!,0%�ë¢���-�d� ��� Ó � Õ �Ö£ ® ¬ ® O £ ® ¨ � �E�:X x ���*�o¬ }

q ¬*¬ s$�s}o��};"�TRSUSn\4_dXA^O`b��
G}A��}4��[O�4 �};"�}4"sNQ_OPR[A\��o��}4�p}4y�SUk{zASnTU�OXA\EM��s}4�u}o��\OMOSnTWPR[*\-}
��SUh¦V��ASn\oVYTWNgkU^OfeXAT��O_OTRSbXATWk{lONQVRSnkUVR^OTRSHNQ\�`�XA\-}6���:�Î��%���ë�ý�� ® ¬ Ó ¥ Õ �ý£ ® ³ O £Z¨*¥E�	�:XZT
��� ³ � }

q ¬ ¨�su|E}?�´}?"�^OkUknNg[A\OSA�?��}	 �}	��[*PiV{XE�#XA\OM���}	 �}/��k���^OfQfg[;k{l�}���NQ\ONQVRSÆSnfQSn`aSn\oV»PWVRTRSUPRP
XA\OXAfQx;PRNQP�[Ah�fQSUh¦Vu�*Sn\oVRTRNgkU^OfeXZT�`~SUk{ldXA\ONQknP�NQ\´VRlOSH_GSnXZVYNQ\Ot:ME[*t�lOSnXATWVn}�ý������-ê���$��;�
£A³ Ó ��« Õ � �A� ¨o© O��A� ©*©��E��kUV ���*�o¬ }

q ¬ ©-su|E}4� }o"�^OknkUNg[*\OSZ�*��}* �}*��k ��^OfgfQ[�k{l-�4XA\OM»�/}*��}Z�µXAfQMO`�XZ\�}OwKXAPRPWNQ�*S�`~XZVYSUTRNgXAf4cOTR[*c;±
SUTWVYNQSnP�[Ah/NQ\4VYXAkUV��ASn\oVYTWNgkn^EfeXAT�`�x*[;k XZTRMONQ^O`ªMOSvVYSnTW`~NQ\OSnMbhqTR[*`ªX~kUx;fQNg\OMOTWNgknXAf�`a[�MOSUf8}
ý������-ê���$��Mõ��!�A� �A� ¥ Ó � Õ � ® £ OE¬*¬ �O�dSn_ ���*��� }

q ¬ ³�s$�$}G��XAt*N��rXATRXE���u}G�:XZPR^OMdX����´}G
�lE[�MdX��GXZ\OM:�$}��
TRNgPRX �rXE}p
;VYTWSUVYk{l;±�XAkvVYNQ�ZXZVRSnM:XA\ONg[A\
kU^OTRTWSn\oVYP�[Ah>TRXA_O_ON�Vpk XZTRMONgXAk�`�x*[;kUx4VRSnPn}�ý�
´�! I�#���-, � ® ¬ ¨E�ý£A³ ¬"O ¥ « £��d��kvV � �*� £�}

q ¬A� su��}�wK}���XZ`~NQfgf>XZ\OM  �}��!}K��kny�TRNQMOSA��|ATn}H��XAcONQM XAMdXAcEVYXZVYNQ[*\ [AhrPWNg\Ot*fQS�`~SUk{ldXA\O[6±
PWSn\OPWNQVYN��*S�k{ldXA\O\ESnfgP?Ng\1;À�#�����(/���[;[;kUx4VYSUPn}p
����"$	�^%�ë	,<��$�%�'-�?$#�>=?�<�s�4³ � Ó � ¨ Õ �ý© ® ¨o£ O
© ® ¨*¨E� ��¬ ��^Ot*^OPiV � �*� £�}

qÅ¨ « s$ �}��p}6��XA\EPRSn\-}O��SUk{ldXA\O[;SnfQSnkvVYTRNQk XAf*hqSUSnMO_OXAk{zsSUÜGSnkUVRP�[AhOXAfQVRSnTWNg\Ot�cOTWSnfg[*XAM��6XZh¦VYSUTRfQ[oXAM��
XA\EM~�*SU\oVYTRNQkn^OfgXAT	PRlO[ATWVYSU\ONg\EtO}?�¥ê ýT
r�! "�#���-, �;£A¨ ® Ó ��SnXATWV���NQTRkA}4w/lox;PRNQ[*f8}4¥*¥ Õ � � ® £A¥ O
� ® ¥o£��d�dSU_ ���A� ¥E}



¥ �

qÅ¨ � s$ �}��p}���XA\OPRSU\����´}�y#[*TRtoXZ\OSnfQfgN8��"»}�wK}�
;VYXAkUxA��|ATU}Q�$XA\OM'�	}���}���X x;fg[*TU}  �[*PRSû±
MOSUcGSU\OMOSU\4V#Ng\ElONg_ON�VYNQ[*\u[ZhGPiVYTWSUVYk{l;±
Ng\EMO^OknSUM�XZTRTRlox4VYlE`~NgXAP�_ox�toXZMO[*fgNQ\ONg^E`�Ng\�NQPR[*fgXZVYSUM
knXA\ONg\ES$�ASn\oVYTWNgknfQSnPU}G�>�;NgMESn\OkUSuhq[*T�X»^O\ONgm4^OS$`a[�MOSs[Ah>XA\oVYNgXATRTWl4x4VRlO`~NQksXAkUVRNg[*\-} î ����$�����v��¨ � Ó ¥ Õ � ³o£ «"O ³*¥ � �E
�SUc ���A�E� }

qÅ¨o£-s$ �}G�p}���XZ\OPRSU\��0��}�
�}���TYXZNgtO�GXA\OMº�/}-�´}���[*\OMOSUt*lOSU`�}s
4VYTRSvVYk{l�±�Ng\OME^OknSUM´XZTRTRlox4VYl;±
`aNeXAP�Ng\�VRlOS�NgPW[*feXZVRSnM�knXA\ONQ\OS��*SU\oVYTRNQknfQSA}��>�;NgMOSU\OknS�hq[*T�VYlOS�NQ`~c�[*TiV{XA\OkUS�[Ah?`aSnk{ldX�±
\O[;SnfQSnkvVYTRNQk XAfGhqSnSnME_dXAk{z�} î ����$#/!,0%�ë¢���-�d�O³ � Ó ¥ Õ � ��«*� ® O��*��«o¬ �E�:XAT ���A�*« }

qÅ¨*¥�su��}-
G}G��Sn\ETRNgm4^OSUñA�G��}G�	}-��^OñUNgz6XA\oV �GXA\OMº��}-��}G
�`a[oXAz�}���\ONQPR[AVRTR[*cox*���d_�SnT�kn^OTi�AX�±
VR^OTRSZ�/XA\OM _OXZVYl´fg[oXAMENg\OtbSUÜGSnkvVYP�[*\µXAkUVRNQ�ZXZVRNg[*\ Ng\ VYlONQ\ XA\OM´VYlONQk{zºk XATWMONeXAk»VYNQPRPW^OS
cOTWSncdXZTYXZVRNg[*\OPU�p
�NQ`�^OfgXZVYNQ[*\OPpNg\�XaVRlOTRSUSv±�MONg`aSn\OPWNg[*\OXAf�_ONgME[*`�XZNg\H`a[�MOSUf8}¥ý î %��ì'�����"
-%-�"$�õ�,.��$#ë	�������! I�#���-, ��© Ó ¬ Õ � ® £ ® O ®*®*® �E�:X x ���*� ¨E}

qÅ¨ ® ss�u}	�	}	��[�MEt*z4Ng\�XA\OM���}/�#}	��^���fgSvx*}���m4^dXA\oVYN�V{XZVRNQ�ASbMESnPRkUTRNQcEVYNQ[*\�[Ah�`aSn`�_OTYXA\ES
kU^OTRTWSn\oVsXA\OM:NQVYP�XAcOcOfQNgknXZVYNQ[*\HVY[�kU[*\OMO^EkUVYNQ[*\ºXA\EM�Sv��knN�V{XZVRNg[*\�Ng\�\OSnTi�*SA}�ýª
´�! I�#���-, �
�*� ©�� ¬Z«*«IOE¬ ®A® � ���*¬ £�}

qÅ¨ ¬ su|E}E�!}E��[*fQ`~SUPrXA\EMb|E}E�!}d��[��*SUfgf2}/��[*fQfeXAt*SU\~�d_�SnTp[ATRNgSU\oV{XZVRNg[*\~Ng\Æ`�xA[�knXATRMENeXAf�PRknXAT
VRNgPRPW^OSA} î %��ì'�����
-%-�"$�
È%�ë����+�ð���-, � � Ó � Õ � ��¬"O £*£;� ���*� ¨E}

qÅ¨*¨�s$��}s��[A\Ot*[O�a��}swKXAPRknXATRSUf8�~��}$�rXAñn[*TWfeXE����}$"$XZ\O\ONgSUTn�»|E}���}s��S¹"�^OSn\E\OSnkZ�~XZ\OM
�p}��¶lONQVRSA}~"sXAMO[*fQNg\ONQ^O`¢_Ofg[;k{z4PsVRlOSaMOSnfgX�xASnM´TRSnkvVYN��dSnTsc�[AV{XAPWPRNQ^O`°kn^ETRTRSU\oV�NQ\ NQPR[Z±
fgXZVYSUMbtA^ONg\OSnX6±
cENgt��*SU\oVYTRNQkn^OfgXATp`�xA[�kvx;VRSnPU}�õ'.N�`
´�! I�#���-, �O³o£ Ó ® Õ � ¨ ® © O ¨ ¬ ¨E�E|A^Of ���*� ©;}

qÅ¨o©-s��!}K��[*TiV }]��XAz4TR[*PWzA[*cONQPRk{lOSH^E\OMµ`aNgz4TR[A`~SvVYTRNQPRk{lOS»^O\oVRSnTRPW^Ok{l4^O\Ot*SU\�XZ`ü`�x*[*z6XATWM
�ASnTRPWk{lONgSUMOSn\~PWVYXATRzut*SUhA@^OfQfQVYSUTKfQNg\OzZSnTKzZXZ`~`aSnTW\�}>&µ����$�����BÏ�C�¥��$��!��
D�?�/Ë�

È%�ë����-,.�����.�"$�����¥�(%�ëæ�-ê1���^/!�('�
r�! "�#���-,.�������^/!�('/�?�/Ë��EÎ,Ù�����.�"$�����)+��'��GFð���d�d¥*¥A¥E� ¬ £A¥ OE¬ ¨ ® � � � ¨ « }

qÅ¨*³�s$�$}0��^´XA\OM ��}0
EXZk{lOPn}~��SUk{ldXA\ONQk XAfQfQxºXZkUVYN��ZXZVYSUM kU^OTRTWSn\oVYP$Ng\�k{lONQk{z�lOSnXATWV$knSUfgfQPn}�ý
)+�#ê1�ð�������-, � ��¬ ® Ó ¥ Õ �Ö£ «*¬"O £ � ¨��E �SUk � �*� ¨E}

qÅ¨ � s$�s}�� }-��^ONgPW`�XA\-�-"�}��/fgñnNQ\OtoXE���$}��´SnPiVYSnTWlO[Ah��-XA\OM�w�}�
;NgcOzZSn`~XE}���S XAPW^OTRSU`~SU\oV�[Ah
fQSUh¦Vp�*SU\oVYTRNQkn^OfgXATr��XAfgf�PiVYTRSUPRPU} î %��ì'�����
-%-�"$������v� � ® Ó ¥ Õ � � ® £ O���¬ ¥E�d�:XZT ��� ³ « }

qÊ© « su|E}	 �}���^O`acOlOTWSUx�XA\EM���}/��}/wK}���Ng\�}µy�NeX6��NgXAf�`aSnk{ldXZ\ONgknXAfr_�SnldX �;Ng[*T�[Zh�Sû�EkUNgPWSnM
SUcONgknXATRMONQ^O`b}ªýÜ�����-ê���$��`õ��!�A� �*� « Ó ® Õ �ý¥ ® �IO ¥ ¬;� �0��[�� ��� ³*³�}Æw/^O_OfQNgPRlESnM SUTRTYX6VY^O`
XAcEcGSnXATRP�Ng\�|E}�y�NQ[*`aSnk{l�}d�/\OtE} ��� ³ � ��^OtO� �*�*� Ó ¥ Õ �Ö£*£A©�}

qÊ© � s$�$}���}�|*XZ\4�;NQSnT�XA\EM �´}��s}-y#[�xASUVWV }s�plOS�TW[*fgSu[Ah?��X6±��rXÆSv��k{ldXA\Et*S�kn^OTWTRSU\4VsNQ\:VYlES
knXATRMONgXAksXAkvVYNg[A\bc�[AVRSn\oVYNgXAf8} î %��ì'�����
-%-�"$/�����v�O¥o£ Ó � Õ � ¨ �IO ³ ® �d|A^Of ���A� ¨E}

qÊ©*£-su|E}�wK}���SnSU\OSnTU}��µX��AS�cOTW[*cdXAt*XZVYNQ[*\]Ng\b`�x*[;k XATWMONg^E`�}?�
\:�/}G"�feXAPWPn��wK}���^O\oVYSnTU�-XZ\OM
�u}E�bk���^OfQfg[;k{l���SUMONQVR[*TRPU�C�?�����-�� T���>�Î��%���ëÂþ2�����-ê���$��:%�����$��AH?���������! "�#��$��AH %��('-�Î�-��"
,Ù������%���$� ��(%�ê1��$��×��� î %��ì'��	%!$�ÿ?/!��$#ë¢���-�d�/k{lOXAcEVYSUT � ©��	cdXAtASnP ® «o¬4O ® ¥*¨E}�
�cOTWNg\OtASnTi±
�	SUTRfeXZtO�d��Sv�D�?[*TWz�� ���*�E� }



¥o£

qÊ©A¥�su
G}-y�}G�s\ENgPRfQSUxbXA\EMºy�}-��}���NQfgf2}��/ÜGSnkvVYP�[Zh	_ONgc�[*feXZT�c�[*NQ\4V�XA\OM:fgNg\ESuPiVYNg`�^OfeXZVRNg[*\]NQ\
XA\ENgPR[ZVYTR[AcONgk$TYXA_E_ONQV�SncONQk XATWMONg^O`b�r��PRPRSUPRPW`~SU\4V$[Ah/VRlOS�kUTRN�VYNgknXAf0TYXAMENg^OP�[Ah	kn^OTi�ZXZVY^OTWS
hq[*TpfQ[*\Ot*N�VY^OMENg\dXAf�_OfQ[�k{z�}(��õ´õ´õI�|�ì%��:�������-ê���'Àõ��!�A� ® £ Ó � « Õ � �o¬ © O;� ¨*¨E�E��kUV ���*�o¬ }

qÊ© ® s�á�}-�s\4^OMEPRSn\-���u}G��}���[AfgMOSU\���XA\OM |E}-y�TRNQ\OMOfQSUx*}Îâ�^dXZfgNQVYXZVYN��*S$`~[;MOSUfgNg\Et�[Ah	`aSnk{ldX�±
\O[;SnfQSnkvVYTRNQk XAf>hqSUSnMO_OXAk{z�Ng\´X]�ASn\oVYTWNgkn^EfeXATsknSUfgf2}*��/!,�,Ï)`%�ë��`�����-, � ¬A� Ó ¨ Õ � �*��¬A¬"O��*� ³ � �
��[�� ���*� ©�}

qÊ© ¬ s$w�}#��[*lEf8�#�»}? �X x*��XA\OM� �}	��[*_OfQSA}���SnfQfg^OfgXAT�`~SUk{ldXA\ONQPR`aP»[Ah�knXATRMONgXAk]`~SUk{ldXA\O[6±
SUfgSnkvVYTWNgkuhqSUSnMO_OXAk{z:NQ\ºX�`~XZVYlOSU`�X6VYNgknXAf�`a[�MOSUf8} î %��(%�'��	%��`ýQ�-/!���(%�,r��� î %��ì'����-,.���� Z�
� ® Ó � Õ � �*�A�#O��*��� �d|*XA\ ���*� ³E}

qÊ©A¨�s$w�}��s[AlOf8�dw�}���^O\oVRSnTn��XA\EM: �}d��[*_OfQSA}?
;VRTRSUVRk{l�±
NQ\OMO^OkUSnM�k{ldXA\Ot*SUP�NQ\]lOS XATiV�TYXZVRSuXZ\OM
TWl4x4VRlO`��~knfQNg\ONQk XAf	[*_OPWSnTi�AX6VYNg[A\OPn�/Sû�Ec�SnTWNg`aSn\oVYP»XZ\OM�`�X6VYlOSU`�XZVRNgknXAf	`~[;MOSnfQPn}�
������
���������! "��)+�-,������-, ��© � � �E��O�� ¥*³E� ���*�*� }

qÊ©*©-su��}*
G}A��^O[E�4��}Aw�}A��SnMEMEx*�4��}A��^O\dXAz6XZVYXE�oXA\EM�y�}A
�^OTYX ��NQknñA}d��Snk{ldXZ\ONgPW` [Ahd�ASn\oVYTWNgkû±
^OfgXAT�XATRTWlox;VRlO`aNeXAP�k XZ^OPRSUM:_oxbNg\OkUTRS XZPRSnM�MONgPWcGSUTRPWNg[*\b[Ah>TWSnc�[*feXZTRNgñnXZVYNQ[*\�}
õ�/!�J�Î��%���ë
ý;��¨a
�^OcOcEf8}� �� ¨*¥ O © « �O��[���} ��� ³ ¬ }

qÊ©A³�s$�s}O�!}���^OTRñZ�G�s}LK�NgXA[Z±
�0NQ\��OXZ\OM�� }��$}��dTYXZ\OñA}	�
\OkUTRS XZPRSnM:MONgPWcGSUTRPRNQ[*\b[AhK�ASn\oVYTWNgkU^�±
fgXAT�TWSnc�[*feXZTRNgñnXZVYNQ[*\]XA\OM��*Sn\oVRTRNgkU^OfeXZT�VYXAk{loxoXATWTRlox4VYlO`aNeXAP�Ng\�VRlOS�tAfg[*_dXZfgfQx�NgPWk{ldXASn`aNgk
TRXA_O_ON�V�lOS XATiV }
õ�/!�J�Î��%���ërý;� � ® Ó �*� Õ � ��¬ ¨ �#O���¬ © � ����[���} ���*� ¥E}

qÊ© � su�´}O|E}E�0XA_-}���TYXZ\OPRNQSn\oVrMOSUcG[AfeXATWNgPYX6VYNg[A\�XA\EMHXAkUVRNg[*\~cG[ZVYSn\oVRNeXAf�XAf�VYSnTRXZVYNQ[*\OP	hq[*fgfQ[���Ng\Ot
`aSnk{ldXZ\ONgknXAfGk{lOXA\Ot*SUPpNg\ÆNQPR[*fgXZVYSUM�`�xA[�knXATRMONQ^O`b} î %���'�����
-%-�"$ �����v� � ® Ó �*� Õ � ¨o£ ® O ¨A¥o©��
 �SUk � � ³ « }

qÅ³ « su�´}�|E}r��XZ_�} ��[*\oVRTYXAkvVYNg[A\�±
Sû�EkUNQVYXZVYNQ[*\�hqSnSUMO_dXAk{z�Ng\¶`�x*[;k XZTRMONQ^O`��´w/lox�PWNg[*fQ[*t*NQk XAf
_dXZPRNgP�XA\EM�kUfgNg\ENgk XZfGTWSnfgSv�ZXA\OknSZ} î ����$������v� ¬Z« Ó ¨ Õ ��|A^O\ ��� ³o£;}

qÅ³ � ss�u}��0XAk XA`acdXAtA\OSA�0��}�"$XZ\O\ONgSUTn��|E}���TRt*NQ_dX x*�� �}�"$XATW\ONgSUTn�-XA\OM´|E}G��}0��Sa"�^OSn\E\OSnkZ}
�plOS»PiVYTRSvVYk{l�±
XAkUVRNQ�ZXZVRSnMºNg[A\ºk{ldXA\O\OSUf>_OfQ[�k{zZSnT�toXAME[*fgNQ\ONg^O`¢XZfgPR[�_Ofg[;k{z4Ps��±8V
x;cGS�knXAf�±
kUNg^O`�k{ldXZ\O\OSnfQP�NQ\�NQPR[*fgXZVYSUMb�ASn\oVYTWNgkn^EfeXAT�`�xA[�kvx;VRSnP�[Zh�VYlES�t*^ONQ\OS X�±
cONQtO}��2���"$��!��ê1��$�%
�#ë����������! "�#��$�%���$#ë�%A� �*����� Ó � Õ �Ö£ «o¬"O £ « ³E����cOTRNQf0£ «H���*� ® }

qÅ³o£-su�´}���};��SnSZ�4��}E��};�d^O\OtE���s};
�ldXZ_GSvV{XAN2�4XA\OMH� }E� }���Sv�¶Ng\oVYSUTn}�y#NeX6��NeXZfO`~SUk{ldXA\ONQk XAf
cOTW[*c�SnTWVRNgSUPb[Zh�l4^O`~XA\BcGSUTRNgknXATRMENg^O` XA\OM¶k XA\ENg\OS�kn[A`~cdXZTRNgPW[*\OPU}M�¥ê ým
´�! I�#���-, �
£ ¬ ¥ Ó ��S XATiV���NgTRkZ}�w/l4x;PWNg[*f2}�£*£ Õ �ý��© ¬"O ��³o£��d|A^Ef ��� ³o©�}

qÅ³*¥�ss�{}�|E}O�0S "sTWNgkUSA�Ow�}�|E}O��^O\oVYSUTn��XA\OMby�}E�u}�
;`�XANQfgf2}0��XZ`~NQ\dXAT?PWVYTW^OkUVR^OTRSs[Ah0VRlOS�lOS XZTWV �
�þ`~XZVYlOSU`�X6VYNgknXAf�`a[;MOSnf2}1�¥ê¤ýÜ
´�! "�#���-, �K£*©*£ Ó ��S XZTWV���NgTWkA}0w/lox�PWNg[*f2} ® � Õ �ý��£ ® ¨*¨ O
��£ ® ©A¨E�d�:X x ���*� ©�}

qÅ³ ® ss�{}K|E}0��S�"�TRNQknSA��y�}��$}�
�`�XZNgfgf2���/}Aá�}���ldXAN2��
�}�"»}0�/MOtoXZTn��|E}0y�}K"$X �;Ng\���XA\EMµw�}�|E}
��^O\oVYSnTU}��0XA`aNg\OXAT�PWVRTR^OkvVY^OTWS�[Zh�VYlESblES XATiV �H�	Sn\oVYTWNgkU^OfeXAT�`ux*[;kUx4VYS�XATRTRXA\Ot*SU`~SU\oV
XA\EM:kn[A\O\OSnkvVYN��*SsVYNgPWPR^OSuXATWk{lONQVRSnkUVR^OTRSsNQ\bVRlOSsMO[*tO}N�¥ê ý×
´�! "�#���-, ��£A¨ � Ó ��SnXATWV���NQTRkA}
w/lox;PRNg[Af8}�¥*³ Õ �ý� ¬ © �#O � ¬ ³o£;�E��^Et � �*�o¬ }



¥*¥

qÅ³ ¬ su|E}���Snzo�ASn\��$��}���ldXZVWVYSnT¦¯WSnSZ�s|E}r��}p�	x;_GSUTRtO�sXA\EMB�!}r�!}�wKXATR`afgSvx*}þ��SnMO^OkvVYNQ[*\
NQ\´�*SU\oVYTRNQkn^OfgXATsSn\OME[�knXATRMONgXAf?XA\OM´SncONQk XATWMONeXAf/c�[AVRSn\oVYNgXAfgPsMO^OTWNg\Ot�XAkU^EVYS~Ng\OkUTRSn`aSn\oVRP
NQ\ fQSUh¦V��ASn\oVYTWNgkn^EfeXATsMONQ`~SU\OPRNQ[*\OPn}1�¥ê��#����$�%��3����%���ë�ýQ�-/!���(%�, � � ³ Ó £ Õ �ý£ «*«IO £ « ¨E����^Ot
��� © � }

qÅ³*¨�s$y�}�y�}d��SnTR`~XA\��O �}dy�^OTWz;lE[AÜ��� �}E��}��?^OSA��� }��$}d�dTRXA\OñA�OXA\OM��»}d
EXAtoX ��XE}?��Snk{lOX6±
\O[;SnfQSnkvVYTRNQk XAfGhqSnSnME_dXAk{z��#�
\EMOSnc�Sn\OMESn\oV�TW[*fgS�[AhKcOTWSnfg[*XAMbXA\OMbkn[*\oVYTRXAkUVRNgfQNQV
x~Ng\]`~[;MO^�±
fgXZVYNQ[*\:[Ah?knXA\ONg\ES��*SU\4VRTRNQkn^OfgXAT�Sv��kUNQV{XZ_ONgfQNQV
x*}�ý î ,Ù���O����
����#ë2��©A¨ Ó ¬ Õ � � ³ ® ¥ O�� ³ ¬A« ����[��
��� ³ ¬ }	w/^O_OfQNgPRlESnM]SnTWTYXZVR^O`�XAcOc�S XZTRP�Ng\�|E}���fgNQ\�}E�
\o�ASnPWVn} � � ³*¨a|A^O\���©*© Ó ¨ Õ �Ö£ «*¬ ¥E}

qÅ³o©-su�´}r �}r��SnPWl����´}rw	TWNg\OtE��XZ\OMB|E}p��}r
�cGSnXATn} ��SUfgfg^EfeXAT~^O\Okn[A^OcOfgNQ\Ot knXA\¶^O\O`~XAPRz
MONQPRc�SnTWPRNg[A\�[Ah�XZkUVYNQ[*\$cG[AVRSn\oVYNgXAfoMO^OTRXZVYNQ[*\$Ng\u�ASn\oVYTWNgkU^OfeXAT�`�xA[�knXATRMONQ^O`b}���kU[*`~cE^EVYSUT
`a[�MESnfgNQ\Ot�PiVY^OMExA} î ����$������v��¨ ¬ Ó ¬ Õ � � ® £A¨ O�� ®A® « ����[�� ��� ³ � }

qÅ³*³�su|E}-�u}���Sv��NQ\OSA�-��}�"�^dXATR\ENgSnTWN8����}-�u}G�sXAMONgPWl����s}-�{}��¶lONQVRSA�-�u}-�rXAfgz4Ng\EPn��XZ\OM |E}�
G}
�sXA\�}B��lOXA\Ot*SUPÆNg\�`�x*[;k XZTRMONgXAf�TRSnc�[*fgXATRNQñ XZVRNg[*\�NQ\�cdX6VYNgSU\oVYP�^E\OMOSnTWt*[*NQ\Ot´_OXAfgfQ[�[*\
�ZXAf���^Efg[*cOfgXAPWV
x�hq[AT:kn[A\Ot*Sn\ENQV{XZfucO^Efg`a[*\dXATix¶PWVYSU\O[*PWNgPn�BSU�;NQMOSn\OkUS hq[*T:kU[*\oVYTRXAkUVRNg[*\�±
Sû�EkUNQVYXZVYNQ[*\HhqSnSnME_dXAk{zHNg\]l4^O`~XA\OPU} î ����$#/!,0%�ë¢���-�d�d©*© Ó � Õ �ý© «IO ©*©;�d|*XA\�} ��� ³*³E}

qÅ³ � s��!}d��}��!}-��Sv�s}��
\E·d^ESn\OkUS�[Ah/NgPWk{lOSn`aNgk$ñn[A\OS�PRNQñnSu[*\:\O[A\ONgPWk{lOSn`aNgk�XATRSnXahq^O\OkvVYNQ[*\
NQ\~VYlES�k XA\ENg\OS�fgSvh¦V#�ASn\oVYTWNgknfQSA}��¥ê ý�
´�! I�#���-, �E£ ¬ £ Ó ��SnXATWVr��NgTWkA}�w	lox;PRNQ[*f8}�£ � Õ � � �*�*«"O
� �*� ©�����X�x � � ³o©�}

q �*« s$ �}��u}-
G}���Ng\:XA\OM��#}-��}GwK}d��NQ\�}p�¸`�^OfQVRNeX6��NgXAf-kU[*\OPWVRNQVR^EVYN��*S�fgX �'hq[*T�`�XZ`~`~XAfgNgXA\
fQSUh¦V��ASn\oVYTWNgkn^EfeXAT�`ux*[;k XATWMONg^O`aNg\�PWVRS XAMExo±�PWV{X6VYS»_dXATWNg^O` kn[*\oVRTYXAkvVY^OTWS�[*T�VYSvV{XA\4^OPU}&ý
�����-ê���$���õ
�!�A� � £ « Ó ® Õ � ¬A« ® O�¬�� ©��;��^Ot ���*� ³E}

q �E� s$ �}�
G}���Ng\EMO_OfeXZM�����}��$}���^ETRcOlOSvx*�	|E}��!}K��fgXATRz���XA\OM �!}0�$}�"�NgfQSnPn}»��`~[;MOSUf>[Ah
VRlOS�XAkvVYNg[A\ÆcG[ZVYSn\oVRNeXAf�XA\OMH^E\OMOSnTWfQx;Ng\Et�`~SU`�_OTRXA\OS�kU^OTRTWSn\oVYPpNQ\ÆX�TRXA_O_ON�VrXZVRTRNgXAf�knSnfQf8}�¥ê ý�
´�! I�#���-, �d£*© � Ó ��S XZTWV���NgTWkA}dw/lox;PRNQ[*f8} ® « Õ � � � ¨*¨A¨ O � � ¨ � ¨E�E��kUV ���*� ¨�}

q � £-su�´}d
G}O��Ng\Ez��EwK}O|E}��µXA\OtO�E�u}�"�}EwKXA\OMONgXA\��O
G}dy�ldXZTYXZVRN8�E|E}O�p}O��MOSnfQPR[*\��d�´};��}O��SnSZ�
�´}��u}��	SnkUk{lONg[AVWVYN2�0y�}���}-�?XZ\OMOSnTRy�TRNQ\Oz��K"»}���NQTRTRXE��y�}�|E}��:XZTR[*\���XA\EM´�$}���}��´}
�/PWVRSnPU���R�R�{}���\ºSv��c�SnTRNQ`~SU\oV{XAfK`~[;MOSnf�[Ah	PW^OMOMOSU\ MES XZVRlºMO^OS�VY[�fg[��r±
SU\OSnTWtAx:k{lESnPWVi±
��XAfgf	NQ`~cdXZkUV Ó kU[*`~`a[AVRNg[]kn[*TWMONgP Õ }�� õ��!��,�ýÜ)���'A��¥*¥*³ Ó £ ¬ Õ � � ³ «*¬"O�� ³ �A� ��|A^O\OS � ³
���A� ³E}

q � ¥�s$ �}A�!}4��NQ^~XZ\OM~��}o��\oVYñUSnfgSv�;NQVYk{l-}���ldXATRXAkUVRSnTWNgPWVRNgkUP?[ZhGVRlOS�MOSnfgX�xASnMaTRSUkUVYN��dSnT	kU^OTRTWSn\oV
Ó ��P�ì/XA\OM���P ÑiÕ Ng\�knXA\ONg\ES#�*SU\oVYTRNQkn^OfgXAT>SUcONgknXATRMONgXAf8��`aNgMO`ux*[;k XATWMONeXAf2�6XA\OM�Sn\EMO[�knXATRMENeXAf
`�xA[�kvx4VYSnPU��� �#S XAzZSnT���P Ñ kn[*\oVYTWNg_O^�VYSnP�VR[bVRlOS»fg[*\OtASnTsXAkvVYNg[A\´c�[AVYSU\oVYNeXZf>[Ah?VYlOS��
kUSnfgf2} î ����$������v��©A¨ Ó ¥ Õ � ¥ ¬��#O ¥*¨ ¬ �O�:XAT ���*�*¬ }

q � ® su��} ±��$}G��^O[�XA\OMH��}���^OMEx*}�� `a[�MESnf�[AhKVYlOSs�*SU\4VRTRNQkn^OfgXAT�knXATRMENeXAk$XAkvVYNg[A\�c�[AVYSU\oVYNeXZf8�
 �SUcG[*fgXATRNQñ XZVRNg[*\-��TRSUcG[AfeXATWNgñ X6VYNg[A\��>XA\EM�VRlOSnNQT�Ng\oVRSnTYXZkUVYNQ[*\�} î ����$:�����v�?¨*³ Ó ¨ Õ � ��¬A«E�#O
��¬ £A¨E��|A^O\ ���*��� }



¥ ®

q �o¬ su��} ±��$}���^O[bXA\OM���}���^OMExA}�� MEx;\dXA`aNgk�`a[;MOSnfK[Ah	VYlOS»k XZTRMONgXAk��*SU\oVYTRNQkn^OfgXATsXAkvVYNg[A\
c�[AVYSU\oVYNeXZf8}/�{}#
�Ng`�^OfeXZVRNg[*\EP�[Ah�Ng[A\ONgkHkU^OTRTWSn\oVYPHXZ\OM¹kn[A\OknSU\4VRTYXZVRNg[*\�k{ldXA\OtASnPn} î ����$�����v��© ® Ó ¨ Õ � ��« © �#O���«*� ¨E�O|A^E\ ���A� ® }

q � ¨�su��} ±��$}���^O[bXA\OM���}���^OMExA}�� MEx;\dXA`aNgk�`a[;MOSnfK[Ah	VYlOS»k XZTRMONgXAk��*SU\oVYTRNQkn^OfgXATsXAkvVYNg[A\
c�[AVYSU\oVYNeXZf8}-�W�{}���h¦VRSnTRMESnc�[*feXATWNgñnXZVYNQ[*\OPn�GVYTRNQt*t*SUTRSnM XAkvVYN���N�V
x*�0XA\EM´c�[AVYSU\oVYNeX6VYNg[A\�} î ����$�����v��© ® Ó ¨ Õ � ��«*� © O��*�*� ¥E�O|A^E\ ���A� ® }

q � ©-s$y�}�|E}G�:XZTR[*\����/}���}�w�[*fgNgXAkA��|E}��u}��$XZcOfeXA\-�dXA\OM���}���}���^OSUfgfgSUTn}?y�fQ^O\oV�NQ`~cOXAkUVrVR[
VRlOS�k{lOSUPWVpfQS XAMENg\OtsVY[uPR^OMOMESn\HMOSnXZVYl�hqTW[*` k XZTRMONgXAk�XZTRTRSUPWV�MO^OTRNQ\Ot$PRc�[*TWVRPrXAkvVYNQ�;N�VYNgSUPn}�Xõ
�!��,³ý*)+��'A��¥*¥*¥ Ó ¨ Õ �ý¥*¥*© O ¥ ® £;����^Ot ���*�o¬ }

q � ³�s$y�}O�:XATiVYNg\OXAkA�E|E}E��MOfgSUTn��XA\OMb��}O��^O\EtO}>�bSnk{ldXA\E[*PRSU\OPRN�VYNQ�AS�Ng[*\~k{ldXA\O\ESnfgPp[Zh õ	� $��-,Ù�
XAkvVYN��AX6VYSnM]_oxbXA`acOlONQcdXZVYlEPn}(��%�ë¢/!���v��¥ ® ³ Ó ¨o£ � ³ Õ �Ö£Z¨ �#O £A¨A¥E� ��¬ ��[��*SU`�_GSUT � �*�*« }

q �*� s$��}G�:X xo±���Sv��`�XZ\���|E}G�u}G��`aSn\OPU�-�s}G
G}�w�X �*SUfgSnkZ��XA\EM:��}G �}���k ��^OfgfQ[�k{l�}p�plETRSnSû±
MONQ`~SU\OPRNQ[*\dXAf/VRTYXA\OPW`�^OTRXAf#`aSnk{lOXA\ONgknXAf?Ng\oVYSUTYXAkvVYNg[A\µ_�SUV
�#SnSn\�VYlES�kn[ATR[*\dXZTWx �AXZPRkn^;±
fgXZVY^OTWSÆXA\EM cdXAPWPRNQ�ASÆ`�xA[�knXATRMONQ^O`§Ng\ VYlOSÆME[*tO} î ����$������v�	© ® Ó ¨ Õ � �*� ¨*¨ O��*� ©A³E�K|A^O\
���A� ® }

q ��«*« ss�u}* �}A��k���^OfQfg[;k{l�}d�rXZTRMONgXAk�_ONQ[*`aSnk{ldXA\ENgknPU}E�
\»|E}A �}Ay#TR[*\OñUNg\O[E�ASnMENQVY[ATn�!�2���-ê���'���$�%�,
õ��!���������#�����!�Q��%��('��#�"�SR6��k{ldXAcEVRSnTu¥ � ��cdXAtASnP ® � ³ O ® ¥ � }��r�r��w/TRSnPWPn�$���	�?��w/TWSnPRPU�
y�[;k Xa��XZVY[*\-� ���*�o¬ }

q ��«E� ss�u}� �}G��k���^Efgfg[;k{lºXA\EM |E}-�$}���`aSn\OPU}���XAkUVR[*TRP�XZÜGSnkUVRNg\Ot~VYlOS�TWSnt*NQ[*\dXAf0`aSnk{ldXZ\ONgkUP
[AhGVYlOS�MONgXAPWVR[*fgNQkrlOSnXATWVn}-�
\~�	};"�feXZPRPn�4w�}4��^O\oVRSnTn��XA\OMa��};�bk���^OfQfg[;k{l��4SnMON�VY[*TWPn�T�?���#"
�-�� M�����Î��%��#ë�þ������-ê���$��:%�����$��AHH���������! "�#��$��AHr%��('����-��,Ù������%��/$� ��(%�ê1��$������ î %��ì'��	%!$
ÿ�/Ë��$#ë	���-�d�Ok{ldXZcEVYSUT ¬ �dcdXAt*SUP�³*© O��*��� }d
�cOTWNg\OtASnTi±8�	SnTWfeXAtO�E��Sv�D�?[*TWz�� � �*�E� }

q ��« £-ss�u}� �}K��k ��^OfgfQ[�k{l��>y�}��$}K
�`�XZNgfgf2��XA\OM w�}>|E}K��^E\4VRSnTU}���Snt*NQ[*\dXAf/fQSUh¦V$�*Sn\oVRTRNgkU^OfeXZT
SUcONgknXATRMONgXAf�MOSUhq[ATR`~XZVYNQ[*\»Ng\~VRlOS�cOXAPRPWNQ�*S�MO[*t�lES XATiV } î ����$/�����v��¨ ® Ó ® Õ �ý©*£ �#O ©Z¥*¥E�o��cET
��� ³ � }

q ��« ¥�su��}���}���[;[*TWSA�E�!}�"�}���É  �Snfgf2�O�p}d�s}���kv�	SnNgtAl���XA\OMb�p}d��}Qá-SUTRlO[A^O\ON8}/�rXAfgkU^OfeXZVRNg[*\
[Ah�VRlOTRSUSv±�MONg`aSn\OPWNg[*\OXAf�fgSUh¦V?�*SU\oVYTRNQkn^OfgXAT�PiVYTRXANg\OP?hqTR[*`þ_ONQcOfeXZ\dXAT	V{XAt*tASnM]�:�¶Ng`~XAt*SUPn}
ý��-/!�#�(%�,Ï����)`%"�����#ë	��$������"�-�(%���$��/�#ê�%"�����!�A�O£ Ó £ Õ � � ¨ ¬"O�� © ¬ �O��XATRk{l�±���cOTWNgf ���A� £�}

q ��« ® ss��}���[ATRt*SUTYXE�0�$}�yrXAfQMON8�� �}���lOSnTWPRSU�ZXA\EN8�K"»}���SnME^Ot*\O[O�KXA\OM ��}��rXA`~SUTRNQ\ON8}���lOSnPiV
VRl;^E`~c�XA\OM]�*SU\4VRTRNQkn^OfgXATrV{XAk{lox;k XZTRMONgXE}È
5� î õ#��£ Ó � Õ � ¨ �IO © ¬ �d|*XA\ ��� © � }

q ��«o¬ su��}���}���[*TWTRNQP�XA\EMµ�!}>|E}�
�NQt*^OTRMEPR[*\�}�
;VRTRSvVYk{l�±�Ng\dXAkvVYN��AX6VYSnM´Ng[*\´k{ldXA\O\ESnfgP�kn[;Sv��NgPiV
��N�VYl]PWVRTRSUVRk{l�±�XZkUVYN��ZXZVYSUM�NQ[*\]k{ldXA\O\OSUfgPU}>�?$#���#��$��v�O£ ® ¥ Ó ® ³ � £ Õ � ³ « © O ³ «*� ����SU_OTR^OXATWx ��«
��� ³ � }

q ��« ¨�su
G}���XANgME^¶XA\OMB��}p�sX �ZXAfgSUTn}¸�
\4VRSnTRXAkUVRNg[*\¶[AhuPYXATWkn[*`aSnTWSºfgSU\OtAVYl¶XZ\OM¶Sv��knN�V{XZVRNg[*\�±
kU[*\oVYTYXZkUVYNQ[*\�kU[*^OcOfQNg\Ot�NQ\��*SU\oVYTRNQkn^OfgXATa`�x*[;k XATWMONg^E`�} ��/Ë,�,.�#ë	�������*ë����U���#BWV³�-�XR�¥$�%�'!�#ê1 *����)+��'���$#�����v� ® © Ó ��« Õ � � £A¥ � �O��kUV ��� © � }



¥ ¬

q ��« ©-su
G}���}/��XAñnNQT�XA\OM��´}/|E}/�0XA_�}µ��Snk{ldXZ\O[�SUfgSUkUVYTWNgkÆhqSUSnMO_dXZk{z Ng\ VRlOS]XZVYTWNg^O`§[Ah�VYlES
NQPR[*fgXZVYSUMbtA^ONg\OSnX6±
cENgt�lOSnXATWVn} î %���'�����
-%-�"$/�����v�d¥o£ Ó � Õ � �*� £ O��*��� �O|A^Of ���*� ¨�}

q ��« ³�s$w�}��´}O�#}O��NQSnfQPRSn\-�E�{}d|E}E��S�"�TRNgkUSA�Ey�}O�$}d
�`~XANgfQf8�4XA\EM]wK}d|E}E��^O\oVRSnTn}/�:XZVYlESn`~XZVYNQk XAf
`a[�MESnf4[Ahdt*SU[*`aSUVYTixuXA\OMu�O_OTR[*^EP>PWVRTR^OkvVY^OTWS�[AhdVRlOS#lES XATiV }��¥ê\ý¾
´�! "�#���-, �o£A¨ « Ó ��SnXATWV
��NQTRkA}�w/lox;PRNQ[*f8}�£ � Õ � � � ¥A¨ ¬"O � � ¥o©A³E����cOT � �*�E� }

q ��«*� s���}OwK}���[��ZXAz��O�#}O��}EwK};��Ng\���XA\OMH|E}E �}���^O`acOlOTWSUxA}���Snt*NQ[*\dXAf�`aSnk{ldXZ\ONgknXAfGcETR[*c�SnT�±
VRNgSnP�[AhKcdXAPWPRN��*Ss`�x*[;k XZTRMONQ^O`�}�ý*�2���-ê���$��;��£*© Ó ® Õ � ® « ¥ O ® � £��;��cOT ���A� ® }

q �*��« su|E}	�$}?��`aSn\EP~XZ\OM¹|E}>�!}?��[��ASnfgf2}��KTRXA\OPW`�^OTYXZfpMONgPiVYTRNQ_O^EVRNg[*\�[Ah�`�xA[�knXATRMONgXAf�VRNgPi±
PW^OS�t*TW[��pVYl:NQ\OMO^OkUSnM�_4xH�A[*fg^E`~Sû±
[��*SUTRfg[*XAM�lox;c�SnTWVRTR[*cEl4xbNQ\bVRlOSuME[*tO} î ����$#/!,0%�ë¢���-�d�
³ ® Ó ¥ Õ � � £Z¥ ¬"O�� £ ® ¬ �E
�Snc ���*�E� }

q �*�*� su|E}E�u}E��`aSn\EPn�O �}� �}���XZTRTn�;��}� �}E��k���^OfQfg[;k{l��OXZ\OMH�/}O��}4� XAfQMO`~XA\�}���[*`acdXATWNgPR[A\
[Ah	V
�#[HVYSnk{lE\ONgm4^OSUPshq[AT�`~SnXAPR^ETRNg\Et�V
��[6±
MONQ`~SU\OPRNQ[*\dXAf�PWVRTYXANQ\�Ng\ºTRXZV�fgSvh¦V��ASn\oVYTWNgknfQSnPU}�¥ê ý�
´�! I�#���-, �d£*© � Ó ��S XZTWV���NgTWkA}dw/lox;PRNQ[*f8} ® « Õ � � � £ ¬ ¨ O � � £A¨ � �E
�Snc ���*� ¨�}

q �*� £-su|E}��u}O��`aSn\EPn�� �}��u}O�:XZk ��Sn\O\OXE�dXA\OM���}� �}E�bk���^OfQfg[;k{l�}>�bS XAPW^OTRSU`~SU\4Vr[Ah0PWVRTYXANQ\
XA\EMºXA\dXAf�x;PRNgP�[Ah/PiVYTRSUPRP�NQ\:TRSUPWVRNg\OtÆTRXZV�fQSUh¦V��*SU\4VRTRNQkn^OfgXAT�`�xA[�knXATRMENg^O`b}�ýª�����-ê���$��;�
£A¨ Ó ¨ Õ �ý¨*¨ ¬"O ¨o©A¨��d|A^O\ ���*� ¥�}

q �*� ¥�su|E}0�$}���`aSn\EPn����}� �}0�:X x*�KXA\OM��u}0 �}0��k���^Efgfg[;k{l�}���TYXA\EPR`�^OTRXAf/MONQPWVYTWNg_O^�VYNg[A\�[Ah
VRlOTRSUSv±
MENg`aSn\OPWNg[*\dXZf/PWVYTRXANg\ Ng\�VYlES~NQPR[*fgXZVYSUM´XZTRTRSUPWVRSnM knXA\ONg\ESafQSUh¦Vs�*SU\oVYTRNQknfQSA}Q�¥ê¤ý

´�! "�#���-, ��£A¨ � Ó ��S XZTWV���NgTWkA}dw/lox;PRNQ[*f8}d¥ « Õ � � �E� ³ O � � £A³E�d
;Snc � �*�E� }

q �*� ® s$�/}#�u}#��cONgSZ}Y�?���U����%���ë�þ�
´�! "�#���-,.���� ZHN�����-ê î �#,�,2ëæ� î ����$#/!,0%�ë	���-�d}¶�0NQcOcONQ\Okn[AVWVW±
��X �*Sn\-�Gw/lONQfeXAMESnfgcElONeXE�4VYlENgTRM]SUMONQVRNg[*\�� ���*� ³�}

q �*��¬ ss�u}>��}/wKXA\E�dfQ[���XA\OM�|E}/wK}	��SUSn\OSUTn}�"�Sn\OSUTYXZVRNg[*\�[Ah�TRSUSn\oVYTix�Ng\�XA\ENgPR[ZVYTR[AcONgk~`�xo±
[;k XATWMONg^E`�}
ý î %��ì'�����
-%-�"$¥õ�,.��$#ë	�������! I�#���-, � ® Ó ® Õ � ® � £ O ® £ � �E��^Et ���A� ¥E}

q �*� ¨�ss�u}Z��}Zw�XZ\E�dfg[���XA\OM»|E}AwK}Z��SnSn\ESnTn}���Sv±�Sn\oVYTix�NQ\�XA\�XA\dXZVR[*`~NQk XAf4`a[�MESnf4[AhdVYlESrlOS XZTWV }
î �:%!�"�AHT�?�-,Ù��ëæ�-�:�AH�%��('Tÿ��ì%!$#ëÂ%�, �v� ¬ Ó ¥�P ® Õ � ¨*³ �#O ¨*³ � �E�:XATWk{lQPZ��cETRNgf � �*�o¬ }

q �*� ©-su��}4wKXAPRknXATRSUf8�;��}o��[*\Et*[O�;��}4�rXAñU[*TRfgXE�o�p}*�¶lONQVRSA�4XA\EM�|E}A��}o��S�"s^OSU\O\OSUkA}G �NQÜGSnTRSU\oV
SvÜ-SUkUVYP$[Ah�toXAMO[*fQNg\ONQ^O`¢[*\ Ú[PT\0��Ú]P Ù XA\EM Ú]P ó NQ\�t*^ONg\ES X6±�cONgtHNQPR[*fgXZVYSUM��*Sn\oVRTRNgkU^OfeXZT
`�xA[�kvx4VYSnPU}��2�^ý�
´�:%���ê�%!$��-, � � £ ® Ó £ Õ �ý¥ ¬ ¨ O ¥*¨ « �O��X�x � �*� ³E}

q �*� ³�s$�p}d
�}OwKSnXATRfQ`�XZ\��E��};��}��´Sn_�SnTU�OXA\OMb|E}E
G}O|*XA\ONgk{z4N2}Ïâ�^dXZ\4VRNQVYXZVYN��*S�lENgPWVR[*fg[AtAx»[Ah�VYlES
lox;cGSUTWVRTR[*cOlENgSnM»l4^O`~XA\»lOS XZTWV }�ÿA��'!�#�ì%�ë¢���-�T
����"$�����'����!�-�v� ® « Ó © Õ �ý£ « ® £ O £ « ® ©;�*�:X x ��¬
��� ³ � }

q �*��� s$�p}�
G}EwKSnXATRfQ`�XA\-�E��}E��};�µSU_GSUTn��|E}O
G}d|*XZ\ONgk{z4N8�O"»}O"»}�w/NgSvVYTYX��OXA\OMH�u}Ow�}O��NQPRlO`~XA\�}
��^EPRknfQSÆ�d_�SnT�[*TWNgSU\4VYXZVYNQ[*\�XA\EM�kn[*\O\ESnkUVRNQ�ASÆVYNgPWPR^OS�kn[*\oVYSU\oV~NQ\µVYlESÆlox�c�SnTiVYTW[*cOlONQSnM
l4^O`~XA\blOS XATiV }N
?%��#�-�ì%�ë��-�� -�#��
����#ë	�0��%�ë¢���-�d� ® ¨ Ó £ Õ � ��¬ ³ O�� ¨ ® ����SU_ � � ³o£�}

q � £ « s�á�}�|E}�w�Sn\OSvhqPRzox�XZ\OM�y�}��#}���[AÜG`�XZ\�}?�/ÜGSnkvVYP�[Ah�PiVYTWSUVYk{l:[*\�`aSnk{lOXA\ONgknXAf0XA\OMbSnfQSnkû±
VRTRNgknXAf�cOTW[*c�SnTWVRNgSUPp[Ah>knXATRMONgXAk�`�^OPWknfQSA}C�¥ê ý*
´�! I�#���-, ��£ « ® Ó ¥ Õ � ® ¥*¥ O ® ¥*³E� ��� ¨*¥E}



¥*¨

q � £ � ss�u}��´}GwKSUTWVYPW[��G��|E}-�´}- �X��;NQMOSn\OzZ[O���s}-
EXAfg[A`~[*\EPRñA���!}-��}-yrX6�;VYSUTn�-XA\OM�|E}�|*XAfgN�hqSA}

�cENgTYXZfA�rX �ASnP�[AhESû��knNQVYXZVYNQ[*\�^O\OMESnTRfQNgS/TWSnSn\oVRTYXA\oVKXAkUVRNQ�;NQV
x�Ng\�NQPR[*fgXZVYSUM�k XATWMONeXAk/`�^OPRkUfgSA}
î ����$0�����v��©*£ Ó ¥ Õ � ¨*¥ ��O ¨ ¬A« �E�:XAT ���A� ¥E}

q � £*£-su|E}O"»}Ew	NQ\oVY[»XA\OM���}d��}E��^E\OtO}/�bSnk{ldXA\ENgk XZf-cOTW[*cGSUTWVRNgSnP�[Ah0VYlOS�lES XATiVp`�^OPWknfgS�Ng\ÆVYlES
cdXZPRPRN��*S$PWVYXZVYSZ}�ý������-ê���$��;�E¨ Ó ¨ Õ � ¬A� © O ¨ � ¨E����[�� ��� ©A¥�}

q � £A¥�s$�s}�w/fQ[*\OPRSvx XA\OM��s}Æ��}~yrXATWTn} ��^OTWTRSn\oV�·d[�� cOXZVRVRSnTR\EP�Ng\�V
��[6±
MONQ`~SU\OPRNQ[*\dXAf
XA\ENgPR[ZVYTR[AcONgkH_ONQPWx;\Okvx;VRNeXº��NQVRl�\O[ATR`~XAfpXA\OM�Sv�;VRTRSn`aSbkn[*\OME^OkUVRNQ�;NQVRNgSnPU}m���������! I�Mý��
® ¬ Ó ¥ Õ � ¬*¬ © OE¬ © � �d�:XAT � � ³ ® }

q � £ ® ss�u}��p};wK[AfgfeXZTRM��4��}*�!}�
�cON�VYñnSUTn�;XA\OM��´}�|E};y�^OTWt*SnPWPn}���[*\oVYTWNg_O^�VYNg[A\OP	[Ah-VRlOS�PRc�SnknNgXAf�±
NQñnSnM�kU[*\OMO^EkUVYNQ[*\�PWx;PiVYSn`²VY[:VRlOS]XAkvVYNQ�ZXZVRNg[*\ PRSUm4^OSn\OkUS�NQ\´VRlOSÆk XZ\ONg\OS�cO^Ofg`a[*\dXZTWx
kU[*\4^OPn}N�¥ê ý�
´�! I�#���-, ��£*©Z¥ Ó ��S XATiV���NgTRkZ}dw/lox�PWNg[*f2} ® £ Õ �ý� ®*® ¨ O � ® ¨*¥E�E|A^Of ���A� ©�}

q � £ ¬ s$�s}/��}?w/TR[��;Ng\OkUSA��� }?"»}	��NQPRlOfQSnTU��XA\EM��$}>��}	�pldXAzZ[*Tn}��/ÜGSnkvVYPa[Ah�MESU�d_OTWNgfQfeXZVRNg[*\
PWlO[�k{zHSU\OSnTWtAxbXA\OM]VYNQ`~NQ\Ot�[*\b¥6±
 ¸kU[*`acO^EVYSUTp`~[;MOSUf�[AhKlOS XATiV }(�¥���£�����-ê���'Àõ
�!�A�
£ � Ó � Õ � ���"O ¥ � � ���*� ¥E}

q � £A¨�su�´}?w�}	w/xAS:XZ\OM¹
�}?�´}?��[*_O_�SA}���TWTRlox4VYlO`a[*t*SU\OSnPWNgPaNg\�Sv��c�SnTWNg`aSn\oV{XAfp`a[;MOSnfQP�[Ah
lOSnXATWV�hjXANQfg^OTWSA�	VYlOSuTR[*fQS$[Zh>Ng\EknTRSnXAPRSUM�fg[*XAM�} î %��ì'�����
-%-�"$������v�G¥o£ Ó £ Õ �ý£ ® ³ O £ ¬ ©��O��^Ot
���A� ¨E}

q � £*©-su�´}�|E}���SnN�VYSUTn�d �}�w�}�
;x;\OlO[*TWPWVn�GXZ\OM: �}O��}���XA\O\�}#�/fgSnkvVYTW[*cOlox;PRNg[Afg[*t*NQk XAf�SUÜGSnkvVYP�[Ah
XAkU^EVYS��ASn\oVYTWNgkn^EfeXAT�MONQfeXZVYXZVYNQ[*\�NQ\]VRlOSsNgPW[*feXZVRSnMHTRXA_O_ON�V�lOS XATiV } î ����$������v��¨o£ Ó ¥ Õ � ¬*¬ ® O
¬ ¨*£����:XAT ��� ³*³E}

q � £A³�su�´}Z|E}6��SnNQVRSnTU�Dá�}-á-SvVYSnfgXAz4N8�A��}Z|E}Z��NQTRk{lOlO[Zh��A�/}�y�[;SnTWPR`~XE�AXZ\OM��´}��u}6��fgfQSnPRPWNgSZ}o�
\4VRSnT�±
XAkvVYNQ[*\�[Ah�XZkn^EVRS��*SU\4VRTRNQkn^OfgXAT�MONQfeXZVYXZVYNQ[*\aXA\OMÆM;±
PR[ZV{XAfQ[*f�MO^OTRNQ\Ot�PW^OPWVYXANg\ESnMHTRSUSn\oVYTRXA\oV
�ASn\oVYTWNgkn^EfeXAT$V{XAk{lox;k XATWMONeX:XATR[*^E\OM�Xb���ESUM�[*_OPiV{XAkUfgSA} î ����$#/!,0%�ë¢���-�d��³ � Ó � Õ � ® £A¥ O ® ¥ � �
|*XA\ ���*� ® }

q � £ � su|E}O|E}E��NgkUSA�O�s}��	};�¶Ng\OPWfg[��s�E|E}O �Snz6XA\EPRz4N8��XA\OM]�p}d�bkU�	SnNQt*l�}���[;MOSnfGPWVY^EMONgSUPr[Ah�VYlES
TW[*fgS�[Ah�`aSnk{ldXA\E[Z±
PWSn\OPWNQVYN��*S�kU^OTRTWSn\oVYPpNQ\~VRlOS�t*SU\OSnTRXZVYNQ[*\Æ[Ah�knXATRMENeXAk�XATRTWl4x4VRlO`~NgXAPn}�ý�?�����-�¥�����-, � ���*« Ó ® Õ �ý£ �o¬"O ¥ � £����dSn_OTW^dXATWx]£ �»���*� ³E}

q � ¥ « ss��}��/}���NgSn`aSnTU�d�p}d��}�
;[*_ONgSZ��XA\OMb�/}d�K^E\OtO}#
;VYTWSUVRk{l�±
NQ\OMO^OkUSnM:k{lOXA\Ot*SUP�NQ\�XZTRTRlox4VYl;±
`a[*t*SU\OPRNQPsXA\OM Sv��knN�V{XA_ONQfgN�V
x:NQ\ Sû��cGSUTRNgSU`~SU\oV{XAfQfQx�_OXAPRSUM´lOSnXATWV$kUSnfgf/`a[;MOSnfQPn}1�¥êfý

´�! "�#���-, ��£*© ¬ Ó ��S XZTWV���NgTWkA}dw/lox;PRNQ[*f8} ®A® Õ � � ® ¥ �#O � ®A® £�� � �*� ³E}

q � ¥ � su|E}0
�}���[*_O_�XA\OM��s}���}���[*_E_�}s�plOS�\O[*TW`�XAf�lOSnXATWVn����\OXZVY[*`ux�XA\EM cEl4x;PWNg[*fQ[*tAxb[Ah
VRlOSsPWVYTW^OkUVR^OTYXZf�^E\ONQVRPn}C�¥ê��#����$�%����Î��%��#ë´ý��-/Ë���(%�, ��£A¥�� ® ¬A¬"O ® ¨o©;� ��� ® £�}

q � ¥o£-ss��}/�#}>��[*_ONg\EPR[*\��?�/}/��[AlOSn\�±�"s[A^OfgM��	XZ\OM�
G}	�´}>��XZkUVY[ATn}´
�zASUfgSvV{XAf�hqTRXA`aSU�#[*TRz [Ah
`~XA`a`�XAfQNeXA\:lOS XATiV�`�^EPRknfQSA}0��TWTYXA\Et*Sn`aSn\oV�[ZhpNg\oVYSUTi±�XA\OM´cGSUTRNgkUSnfQfg^OfgXAT�kn[*\E\OSnkvVYNQ�AS
VRNgPRPW^OSsPWVRTR^OkvVY^OTWSnPn}	
?%��#�-�ì%�ë��-�� !����
����#ë¢�0��%�ë	���-�d� ® � Ó ® Õ � ® ³o£ O ® � ³E�O��kvV � � ³*¥E}



¥o©

q � ¥*¥�ss��}0��}���[*_ENg\OPW[*\��0�´}��u}0"�SnTYXZknN8����}0�$}0
�[*\E\OSn\4_OfQNgk{z���XA\OM´
G}0�´}0��XAkvVY[*TU}���[*NQfgSUM
c�SnTWNg`�x;PRNgXAf/�d_�SnTRP�[Ah�cdXAcONQfgfgXATWxº`�^OPRkUfgS�NQ\µTRXZV�lOSnXATWVn�»`~[*TWcOlO[*fQ[*tAxA�KMONQPWVRTRNg_E^EVYNQ[*\��
XA\EM�k{ldXZ\Ot*SnP�Ng\]kU[*\E�dt*^ETYXZVRNg[*\�} î ����$0�����v�d¨A¥ Ó ¥ Õ � ¬ ©*© OE¬A� £��O
;Snc � � ³*³E}

q � ¥ ® su|E}#�´}#��[At*SnTWPn���´}#
G}#��[*^ETWVYSU`~SU\Ok{lOSZ��XA\OM��u}� �}?�bk���^OfQfg[;k{l�}���NQ\ONQVRSHSnfgSU`~SU\oV
`aSUVRlO[�MEPuhq[*T$`~[;MOSUfgfgNQ\Ot]Ng`acO^OfQPRS»cOTR[AcdXAtoXZVRNg[*\ Ng\ VYlOS~lOS XZTWV }b�
\���}0��}Kw�XZ\E�dfg[��
XA\EM���}/��}	��[*fQMOSn\���SnMON�VY[*TWPn� î �-ê¥�(/!ë�%�ë¢���-�(%�,��2���-,.���� o���*ë����U�Î��%��#ëj�rk{ldXZcEVYSUTÆ©��
cdXZt*SnP�£ � © O £A¥ ® }O|E}O�¶NgfQSUx � 
�[*\OP���VYM-}Q�O�´SnPiV�
�^EPRPRSû�G�G�/\OtAfeXA\OM-� ���*� ©�}

q � ¥ ¬ su|E}r�´}r��[*t*SUTRPÆXZ\OM���}# �}r�bk���^OfQfg[;k{l�}J�°kU[*fgfQ[�knXZVYNQ[*\�±�"$XAfQSnTWz;NQ\µ�d\ON�VYS�SnfgSU`~SU\oV
`a[�MESnfs[Ah�knXATRMENeXAk XAkvVYNg[A\Dc�[AVYSU\oVYNeXZf$cETR[*cdXZtoXZVYNQ[*\�}4��õ´õ´õ �|�ì%��:�d�����-ê���'�õ
�!�A�
® � Ó ³ Õ �Ö© ® ¥ O © ¬ ©;�E��^Et � �*� ® }

q � ¥*¨�su|E}��´}���[*t*SUTRPbXA\OMB��}r �}���k���^OfQfg[;k{l�}þ��[A\;^E\ONQhq[*TW` `�^EPRknfQSº�d_GSUT][*TRNQSn\oV{XZVRNg[*\
knXA^OPRSUPuPWcONgTRXAfK��X �*SaMOTRN�h¦V�Ng\ X��d\ENQVYS�SUfgSU`~SU\4Vs`a[;MOSnfK[Ah�knXATRMENeXAk»XAkvVYNQ[*\ºcG[ZVYSn\oVRNeXAf
cOTW[*cdXAt*XZVYNQ[*\�}
ý î %��ì'�����
-%-�"$¥õ�,.��$#ë	�������! "�#���-, � ¬ Ó ¨ Õ � ® � ¨ OE¬A«*� �O|A^O\ ���*� ® }

q � ¥o©-su�´}���}���[*PRP�XA\OMµ �}K �}�
4VYTRSUSUVRSnTn�/|ATn}]��[A\;^E\ONQhq[*TW`üPR^O_�Sn\EMO[�knXATRMENeXAf/�d_�SnT$[*TRNQSn\�±
VYXZVYNQ[*\]Ng\]VYlOS$\O[*TW`�XAf-`�XAknXAm4^OS$fgSUh¦Vp�ASn\oVYTWNgkUfgSA}�õ
/!��������%��dý��-/Ë���(%�,Ï��� î %��ì'����-,.���� Z�
¥ Ó ¥ Õ �ý£*£ �"O £ ® ©��O��kUV ��� © ¬ }

q � ¥*³�s$y�}�|E}O��[AVRl�}	��[��DVYlOSsXA\ENgPR[ZVYTR[Ac4x�[Ah�VYlOSsNg\oVRTYXAkUSnfgfQ^OfeXZT�XA\EM�Sû��VRTYXAkUSnfQfg^OfgXAT�kU[*\OMO^Okû±
VRNQ�;NQVRNgSnP�NQ\E·d^OSU\OknSUP�PWVRNg`�^EfeXZVRNg[*\H[Ah>k XATWMONeXAk$`�^OPWknfQSA}¥ý×)Ü%�ë��*�����-, ��¥ « Ó ¨ Õ � ¨*¥*¥ O ¨ ® ¨E�
���A� £�}

q � ¥ � s���}���^OMExºXZ\OM��!}Hâ�^dXA\�}���`~[;MOSnfKPWVR^OMEx�[Zh?VRlOS�SvÜ-SUkUVYP�[Zh?VRlOS�MONQPRkUTRSUVRS�knSUfgfg^EfeXAT
PiVYTR^EkUVY^ETRS�[*\ÆSUfgSUkUVYTWNgknXAfGcETR[*cdXZtoXZVYNQ[*\�NQ\Æk XZTRMONgXAk�VRNgPRPW^OSA} î ����$/�����v�E¨ � Ó ¨ Õ � ³ ��¬"O ³*£A¥E�
 �SUk � � ³o©�}

q � ® « ss�u}���^Oz4\4^OMONg\-�	��}>
�XAk{lOPn�	XZ\OM�|E}���}Ky�^OPiV{XA`~XA\oVYSZ}º
;VRTRSvVYk{l�±
XAkUVRNQ�ZXZVYSUM Ng[A\µk{ldXA\;±
\OSUfgP�NQ\�VRNgPWPR^OSû±
kn^EfQVY^ETRSnM�k{lONQk{z lOSnXATWVn}*�¥ê ý�
´�! "�#���-, �#£A¨ ® Ó ��S XZTWVa��NQTRkA}>w	lox;PRNQ[*f8}
¥*¥ Õ � � � ¨ «"O � � ©A£��d�:XZT � �*� ¥E}

q � ® � ss�u}O��^Oz4\;^EMONg\��d�´}d|E}E
�[*\OtE�OXA\OM]�#}O
EXZk{lOPn}K�plOS�^OfQVRTYXAPiVYTW^OkUVR^OTRS�[Zh0cdXZVYk{l;±
knfgXA`acGSUM
`aSn`�_ETYXA\OSUPn�p� PWVY^EMEx:^EPRNg\Et�lONQt*l��A[*fQVYXAt*S$SnfgSUkUVRTR[*\�`aNgkUTR[*PWkn[*coxA}Îý î �#,�,µ�2���-,.���� Z�
�*� £ Ó � Õ � � £ ¬"O�� ¥ ® �O|*XZ\ ���A�E� }

q � ® £-s$��}�
EXAk{lEPn}�
4VYTRSvVYk{l�±�PRSU\OPRN�VYNQ�AS�Ng[A\�k{ldXA\E\OSnfQPn����\¹^EcGMdX6VYSA}B�
\¶ �}?wK}���[*TRSvx¹XZ\OM

G}- �}���[*c�SnTn�GSnMON�VY[*TWPn�'�?�#�:�"�-�� ��:�ì%��:�ð'�/Q$#ë	���-�d���A[*fg^E`~S ® ©�[Ah	�?�"$#���#ë	 £���,^��#���#�ì%�,

´�! "�#���-,.�����.�#ë��_�?�#�������v�dk{ldXAcEVRSnT ��¬ �dcdXAtASnP�£ ® �#O £Z¨ « }���[�k{zZSUhqSnfQfgSUT���\ONQ�ASnTWPRNQV
xbw/TWSnPRPU�
��SU�¡�?[*TWz�� ���*� £;}]
�[;knNgSvV
x�[Ah�"�Sn\OSUTYXAf?w/lox;PRNg[Afg[*t*NQPWVRPn� ® ¬ VYl´XA\O\4^dXAf?PWx;`acG[APRNg^E`��
�:XZTRNg\ES�y�Ng[*fQ[*t*NQk XAf��0XA_�[*TYXZVR[*TWxA���´[;[�MOP]��[*fgSZ����XAPRPRXAk{l4^OPRSvVRVYPU� ¬"O ³�
�SUcEVYSU`�_GSUT
���A�E� }

q � ® ¥�s$��}G
EXZk{lOPn}���[;MOSnfQNg\Ota`~SUk{ldXA\ONQk XAf¾±
SUfgSnkvVYTWNgk XZfGVYTRXA\OPWMO^OkUVRNg[*\:Ng\]VYlOSulOS XATiV }p�
\:��}G��}
��[��s�?��}�"s^ENgfeXZz����$}��´}���[;k{lO`�^EVRl��	XA\OM��s}���TYXZ\�±i
�[A\�±
�KX x*�>SUMONQVR[*TRPU� î �#,�,´)+�#"
$��:%�����$���%��(' î �#,�,Ù/Ë,0%��rõ
�!���������#�����!�A�Zk{ldXAcEVRSnT � ³E�AcdXAt*SUP	¥ « ³ O ¥*£A³E}A
�cOTRNQ\Ot*SUTi±��	SUTRfgXAtO�
��SU�J�?[*TWz�� ���*� ® }



¥*³

q � ®*® s$��}>
EXAk{lOPU}���SUk{ldXA\O[*PWSn\OPWNQVRNQ�*S]k{ldXZ\O\OSnfQPn�H��[*PiV»Ng\�PWcdXAknS Ó XA_OPiVYTYXZkUV Õ }Ó���������! "�&ý��
©A¨ Ó � Õ � ��¥E�#|*XA\ ���*� ³E} ��_EPWVYTRXAkUV�
�^EcOcOfgSU`~SU\oV�hq[*T�VYlOS]y#Ng[*cOlox;PRNQk XAfp
�[�kUNgSvV
x ® ¥ATWM
��\O\4^dXAfK��SnSvVYNQ\OtO�d�dSn_ETR^dXATix � ¥ O�� ©�� ���A�*� �dyrXZfQVYNQ`~[ATRSA���:XZTWx;feXA\EM�}

q � ® ¬ su|E}A��}o
EX�9»VYñZ�4�u}*�/}A�$XZ\4VRSnTU�o��}o"�}*"�TRSUSn\��o��}o��}6�K[AfgfgSvx*�oXZ\OM»�p}o��}*y#SUx*SUTn}��pNgPWPR^OSû±
PWcGSUknNQ�Ok�MOSvVYSnTW`~NQ\dXA\oVYP$[Ah�XZ\ONgPW[AVYTW[*cONgk»kU[*\OMO^OkvVYNQ[*\´�ASnfg[;knN�V
x�Ng\ k XA\ENg\OS~XZVYTWNeXAf	XZ\OM
�ASn\oVYTWNgkn^EfeXAT�`�xA[�knXATRMONQ^O`b} î ����$������v��© ® Ó ¨ Õ � ��« ¨ ¬"O���« © « �E|A^O\ ���*� ® }

q � ® ¨�s$�$}�
EXAPYXZz;N2�d��}���NQVRPR^ON�x*SZ��XA\OM]��}���[*`�X�}	�/ÜGSnkvVYP�[AhK`~SUk{ldXA\ONQk XAf�PiVYTWSUVYk{l�[*\b`~SU`»±
_OTRXA\OSÆkU^OTRTWSn\oVYP»[Ah�PWNg\OtAfgS»�*Sn\oVRTRNgkU^OfeXZT�`�x*[;kUx4VRSnP�[Ah�t*^ENg\OSnX6±
cONQt:lOSnXATWVn}Zý:%#�:%������"�
ý��-/!�#�(%�,Ï����
´�! "�#���-,.���� Z� ® £ Ó ¨ Õ � �o¬ © O�� © « � ���*� £�}

q � ® ©-s$ �}6��}A
�kn[AfgfeXZ\�����}Z��[*fQ`~SUPn�Z�$}��¶Ng\OPWfg[��s�*XZ\OM�|E}Z�d[*TRMOSUTn}���NQPWVY[Afg[*t*NQk XAfZ�AXZfgNgMOXZVYNQ[*\�[Ah
`�xA[�knXATRMENeXAf�`~NQknTW[*PWVRTR^OkvVY^OTWS�[*_EVYXANg\OSUM�hqTR[A` MON�Ü-^EPRNg[A\~VYSU\OPR[ATp`�XAtA\OSUVRNgk�TWSnPW[*\dXA\OkUS
NQ`�XAtANg\OtO}`�¥ê ý�
´�! I�#���-, ��£A© ¬ Ó ��S XATiV���NgTWkA}�w/lox�PWNg[*f2} ®*® Õ �ý��£A¥ « ³ O £A¥ � ³��O �SnkZ} ���*� ³E}

q � ® ³�s$�/}���}6
�lOXA`~cENg\OSZ}a��/!ê��#����$�%�,b�?�-,Ù/!ë	���-������cÈ�ì'����(%���  $�� d��#���#��ë	�	%�,�õ�eð/|%�ë	���-�:�v};��ldXAc;±
`~XA\ � ��XAfgf2�O��Sv�J�?[*TWz�� ���*� ® }

q � ® � su
G}#
�NQkn[*^ETRN�XA\OM¹��}	��\oVYñUSnfgSv�;NQVYk{l-}¹��h¦VRSnTRMESnc�[*feXATWNgñnXZVYNQ[*\OP�XA\EM�VYTWNgt*tASnTRSUM�XZkUVYN��;NQV
x
MOSv�*SUfg[*cDNg\BX�PWSnfQSnkUVbc�[*cO^OfgXZVYNQ[*\�[AhuknSUfgfgP Ó � kUSnfgfQP Õ NQ\BknXA\ONQ\OSº�*Sn\oVRTRNgkU^OfeXZTH`�xo±
[;k XATWMONg^E`��	VYlOS$SUÜGSnkvVYP�[Zh/XAkUSUV
x;fgPiVYTR[AcOldXA\oVYlENgMONQ\�XA\OM:yrX x�� ³*¨ ®*® }�
5� î õ#� � ® Ó �A�
wKXATWV�£ Õ � � © � ® O�� ©A£ « �O��[�� ���*�E� }

q ��¬A« su
G}�
�NQkn[*^OTWN�XZ\OM���}���\oVYñUSnfgSv�;NQVYk{l-}� �TR^EtZ±
NQ\OMO^OkUSnM X6h¦VYSnTWMOSnc�[*fgXATRNQñ XZVRNg[*\OP$XA\EMµVYTWNgtZ±
t*SUTRSUMHXAkUVRNQ�;NQV
x»[;knkU^OT?Ng\ÆX$MONgPWknTWSUVYS�PR^O_EcG[*cE^OfeXZVRNg[*\a[Ah��ASn\oVYTWNgkU^OfeXAT?`�^OPWknfQS�kUSnfgfQP Ó �
kUSnfgfQP Õ NQ\�VYlOSpknXA\ONg\ESplOS XATiV ��m4^ONg\ONQMONg\ESpXA\OM»MONQt*NQVYXAfgNQPn}³ý î %��ì'�����
-%-�"$�õ
,.��$#ë	�������! I�#���-, �
® Ó � Õ � ® ³ O�¬ ³E�O�dSU_ ���A� ¥E}

q ��¬�� s$ �}*�u};
�NgMESnTRNQPn�4
�}o��}o�K[*^E`�XA\ENgMONQPn�o��}o��[*PiVY[*c�[*^OfQ[*Pn�*�u}4w/NQVRVYXATYXZPn�4"�}4
G};
�cox;TR[AcG[*^;±
fQ[*Pn�d�p}�y�}O�s[APWVYNQPn�dXZ\OM�
G}� �}d��[A^Ofg[*c�[*^OfQ[*Pn}��>Ü-SUkUV�[AhKXAkn^EVRS��*Sn\oVRTRNgkU^OfeXZTpcOTRSUPRPR^ETRS
k{ldXZ\Ot*SnP�[*\£â���
ÆMO^OTRXZVYNQ[*\�}Èý�õ�,.��$#ë¢���"$�%��ì'����-, �d£A© Ó ¥ Õ � � �*�IO £ « £��d|A^Of � �*� ® }

q ��¬ £-s��!}G
�NQt*^OTRMEPR[*\����u}���^Oz4\4^OMONQ\��GXA\OM���}�
EXAk{lOPU}��rXAfgkUNg^O` Ng`~XAt*NQ\Ot�[Ah>`aSnk{lOXA\ONgknXAfgf�x
NQ\OMO^OkUSnM�·d^���SnP]NQ\�VYNQPRPR^ESv±
kU^OfQVR^OTRSUM¶k{lONgk{z�lOS XATiV �µ��[*fQS:[AhsPiVYTWSUVYk{l;±�XAkvVYNQ�ZXZVRSnM¶Ng[A\
k{ldXZ\O\OSnfQPn}f�¥ê\ý�
´�! "�#���-, �o£A¨*£ Ó ��S XATiV/��NQTRkA}Zw/lox�PWNg[*f2}6¥ � Õ � � �A�*��«IO � �*�*��¬ �6��cOT � �*� £�}

q ��¬ ¥�s��!}�|E}>
;Ngt*^OTWMOPR[A\��/��}K�p}>��[ATRTRNQPn��y�}��	}Ky�TWSnñnMESn\��	XA\EM  �}��$}�"sXATRMO\ESnTn}�
;VRTRSvVYk{l
XAkvVYN��AX6VYNg[A\b[Zh	X~�Jg k{ldXA\O\OSUf�NQ\�`a[*fgfQ^OPRknXA\]lOS XZTWV�knSnfQfgPU}¥ý��-/Ë���(%�, ����õ`.N���#����ê��#��ë�%�,
�����-,.���� 6� � £A©�� � �E�#O £ «A� �d|*XA\ ��� ³o©�}

q ��¬ ® s$y�}G�u}G
�`~XANQfgf�XA\EMºwK}G|E}G��^O\oVYSUTn}�
;VRTR^OkvVY^OTWS�XA\OMbhq^O\OkUVRNg[*\�[Ah>VRlOS�MONgXAPWVR[*fgNQk�lOS XZTWV }
�
\º�/}-"sfgXAPRPU�-w�}-��^O\oVYSUTn��XA\EM���}-��k���^Efgfg[;k{l���SnMON�VY[*TWPn� �?�����-�# *���_�Î��%���ëÂþ������-ê��#"
$��:%�����$��AHµ���������! "�#��$��AHÏ%��('_�Î�-��,Ù������%��	$� ��(%�ê1��$������ î %��ì'��	%!$2ÿ�/Ë��$#ë	���-�d�*k{ldXZcEVYSUT � �
cdXZt*SnP �#O £ � }�
�cOTWNg\OtASnTi±8�	SnTWfeXAtO�E��Sv�D�?[*TWz�� � �*�E� }



¥ �

q ��¬*¬ su�´}-
G}-
�cdXAk{l-���!}���}��bNgfgfQSnTU�d�R�R�{�� �}�y�}G"�SnPRSUfg[���NQVRñA�G�$}G��}GyrXATWTn�G|E}�� }-��[;[AVYPWSUx*�
XA\EM��p}*�u};|A[*lO\OPW[*\�}��plOS�MONgPWkn[*\oVYNQ\4^O[*^OP	\dXZVR^OTRSp[Zh-cOTW[*cdXAt*XZVYNQ[*\�Ng\»\O[ATR`~XAfEknXA\ONg\ES
knXATRMONgXAk/`�^OPWknfQSA}��>�;NgMOSU\OknS/hq[*T�TWSnkU^OTRTWSn\oV�MONgPWkn[*\oVYNQ\4^ONQVRNgSnP-[AhENQ\oVYTYXZknSnfQfg^OfgXAT�TRSnPWNgPiV{XA\OkUS
VRldXZV�XZÜGSnkUVpVRlOSs`~SU`�_OTRXA\OSskn^OTWTRSU\4VRPn} î ����$������v� ® ³ Ó � Õ � ¥ �IOE¬ ® �O|*XA\ ��� ³ � }

q ��¬ ¨�su"�}Ow�}O
;VYXAkUxA��|ATn}��O�s}O�/}E|A[*_�SA�d�/}��»}���X x;fg[ATn��XA\OM] �}���}E��XA\EPRSn\-}	
;VYTWSUVRk{l�±
NQ\OMO^OkUSnM
MOSUcG[AfeXATWNgñ X6VYNg[A\OPsXAP�X]VYTWNgt*t*SUTs[Ah�XATWTRlox4VYlO`aNeXAP$Ng\´NgPW[*feXZVRSnM k XA\ENg\OSafgSvh¦Vu�ASn\oVYTWNgknfQSnPU}�¥ê ý�
´�! I�#���-, �d£A¨*¥ Ó ��S XZTWV���NgTWkA}dw/lox;PRNQ[*f8}�¥o£ Õ � ��¨ � ¥ O ��¨o£ � �E��^Ot ���*� £�}

q ��¬ ©-s$ �}/ �}/
;VYTWSnSUVRSnTU�p|ATn}�"�TR[APRP»`~[ATRcOlO[Afg[*tAxµXA\OM��d_�SnT»t*SU[*`aSUVYTix�[Ah�VYlOSHlES XATiV }��
\
�s}�� }�y�SUTR\OSZ��SnMON�VY[*TU�D��%��('��#�"�SR*���Î
´�! "�#���-,.���� ZHN�?��$#ë¢���-�7h!þ��?��� î %���'�����
-%-�"$#/!,0%���Q "�#ë��#ê��0�*[Afg^O`aS � �Kk{lOXAcEVYSUT ® �KcdXZt*SnPu¨ �#O��A� £�}���`~SUTRNgknXA\´w	lox;PRNQ[*fg[At*NgknXAf	
�[;knNQSUV
x*�
y�SvVYlOSUPRMdX��-��XATWx;feXZ\OM�� ��� © � }

q ��¬ ³�s$ �}G �}G
;VYTWSnSUVRSnTU��|ATn}GXA\OM� �}-�/}�yrXAPWPRSUVWV }���\�SU\Ot*Ng\ESnSnTWNg\Ot�XA\dXAf�x;PRNgP�[Ah/`�xA[�knXATRMENeXAf
�d_�SnT$[*TWNgSn\oVYXZVYNQ[*\´NQ\´cENgtOÉÊPsfgSUh¦Vs�ASn\oVYTWNgknfQS~NQ\´Pix;PWVY[AfgSA}2�¥�(%�ë	����$v� ��¬*¬ Ó ® Õ � ¬A« ¥ OE¬;� £��
��^Ot � � ¨*¨E}

q ��¬A� s$ �}0 �}K
;VRTRSnSvVYSUTn�/|ATU}�XA\OM��!}���}���XA\O\dXE}Æ�	\Et*Ng\OSUSnTWNg\Otb`~SUk{ldXA\ONQknPshq[*TsPR^OkUknSUPRPRN��*S
PiV{XZVRSnP�NQ\�knXA\ONQ\OS�fQSUh¦V»�*SU\oVYTRNQkn^OfgXATa`�x*[;k XATWMONg^E`��b�{}#�rX��;N�V
x�XZ\OM���XAfgfptASn[*`aSUVRTWx*}
î ����$0�����v�d¥*¥E� ¨*¥ �"O ¨ ¬*¬ �E �Snk ��� ©Z¥E}

q � ¨ « s$ �}0 �}K
;VRTRSnSvVYSUTn�/|ATU}�XA\OM��!}���}���XA\O\dXE}Æ�	\Et*Ng\OSUSnTWNg\Otb`~SUk{ldXA\ONQknPshq[*TsPR^OkUknSUPRPRN��*S
PiV{XZVRSnP�NQ\µk XZ\ONg\OSafgSvh¦Vu�ASn\oVYTWNgkU^OfeXAT$`�xA[�knXATRMONQ^O`b���R�{}K��NQ_GSUTuXZ\Ot*fgS~XA\OMµPYXATWkn[*`aSnTWS
fQSn\OtAVRl�} î ����$0�����v�d¥*¥E� ¨ ¬ ¨ O ¨*¨ ® �E �Snk ��� ©Z¥E}

q � ¨ � s$ �}E �}d
;VRTRSnSvVYSUTn��|ATU}Q�E�!}E�p}OwK[��#SnTWPn�G�´}O�u}O��[*PRPU�dXA\OM]��}��K[ATRTRSU\oVW±i"�^dXAPWc�}��plETRSnSû±
MONQ`~SU\OPRNQ[*\dXAfu�d_GSUT´[ATRNgSU\oV{XZVRNg[*\!Ng\�VRlOS�`~XA`a`�XZfgNeXZ\JfgSvh¦Vº�*SU\4VRTRNQkn^OfgXAT ��XAfQf8} �
\
|E}�yrXAXA\��d��}O��[;[*TRMOSUTRt*TRX*XZh��dXZ\OM�|E}���XANQ\OSnPU�dSnMON�VY[*TWPn� î %��ì'�����
-%-�"$#/!,0%����Q "�#ë��#ê4$^ �"
�(%�ê1��$��v�Ok{lOXAcEVYSUT � �dcdXAt*SUP�©A¥ O ³ ® }d���
��w/TWSnPRPU�G�rXA`�_OTWNgMOt*SZ���:XAPWPn}�� ��� ©A³E}

q � ¨o£-s$ �}� �}�
;VRTRSUSUVYSUTn�$|ATU}Q�s�$}��´}�
�cG[ZVY\ON�VYñA�� �}�wK}�w�XZVRSnf2�s|E}���[APRPn�$|ATU}Q�sXZ\OMJ�p}��u}

�[A\O\OSn\4_OfQNgk{z�}/��NQ_GSUT�[*TWNgSU\4VYXZVYNQ[*\�NQ\�VYlES�k XA\ONQ\OS�fQSUh¦Vr�ASn\oVYTWNgkUfgS�MO^ETRNg\Et�MONeXZPWVY[AfgS�XZ\OM
Pix�PiVY[*fQSA} î ����$0�����v��£ ® Ó ¥ Õ � ¥*¥ �IO ¥ ® ©��E�:XAT ��� ¨ � }

q � ¨*¥�s$�/}���}��KXA_GSUTn}���\�X»\O[*\EfgNg\ES XATpVYlESn[*TixHhq[*T�`�^OPRkUfgS$PRlOSUfgfgPU�rwKXATWV��R� R ��cOcOfgNQk XZVRNg[*\
VR[aVRlOSs_GSnXZVYNQ\Ot�fgSvh¦Vp�*Sn\oVRTRNgkUfgSZ}�ý������-ê���$��&õ��!�A� �*� ¥ Ó � Õ � ¨*¥ O © � �O�dSU_ � �*�E� }

q � ¨ ® s$w�}O��XZt*toXATiV ��wK}�
�^�VRVY[A\��d�´}d|E}O�0XA_��O�´}O��^O\O\dXZfgfgPU���!}O��É y�TWNgSn\-�OXA\OMH��}E�KTWS XAPW^OTRSZ}
�>ÜGSnkUVu[Ah�XA_OTW^OcEV$k{ldXA\OtASnP$Ng\º�*SU\4VRTRNQkn^OfgXAT�fg[oXZMONg\OtH[A\ TWSnc�[*feXZTRNgñnXZVYNQ[*\�NQ\OMO^OkUSnM _4x
VRTYXA\OPWNgSU\4V�XA[ATWVYNQk�[;knknfQ^OPRNQ[*\]Ng\]l4^O`~XA\OPn}C�¥ê ý�
´�! "�#���-, ��£A¨*¥ Ó ��SnXATWV���NQTRkA}Ow	lox;PRNQ[*f8}
¥o£ Õ � ��³ � ¨ O ��³o£Z¥E�d
�SUc � �*� £�}

q � ¨ ¬ s$w�}/��XAtAtoXATWVn�?wK}?�´}?
�^�VRVY[A\��#��}/��TRSnXAPR^ETRSA�p�´}	�0XA_��	�!}	��Éýy�TWNgSU\��r� }	��^O\E\dXAfgfQPn�
�s}/�u}/
;�rXZ\4VR[*\���XA\OM��$}K�!}/�/`�XA\4^OSUf8}��b[*\O[*cOlOXAPRNQk]XAkUVRNg[*\�c�[AVYSU\oVYNeXZfgP�XZV»MENgPi±
kU[*\oVYNg\4^dX6VYNg[A\ [Zhrk XZTRMONQ[*cO^OfQ`~[*\OXATWx�_ox�cOXAPRPU��SU�;NQMOSn\OkUSahq[AT$kU[*\oVYTRXAkUVRNg[*\�±�Sv��knN�V{XZVRNg[*\
hqSUSnMO_dXZk{zbNQ\H`�XZ\�} î ����$#/Ë,0%�ë	���-�d��©*© Ó ¨ Õ � � £A¨A¨ O�� £*© ¬ �O|A^E\ ��� ³*³E}



® «

q � ¨*¨�s$w�}��KXAt*t*XATWV$XA\EMµw�}�� }��{}�
�^EVRVR[*\�}Æ�rXATRMONgXAk�`aSnk{ldXA\E[Z±
SUfgSnkvVYTWNgk�hqSnSUMO_dXAk{z�NQ\´`~XA\��
kUfgNg\ENgk XZf-TRSUfgSv�AXZ\OknSZ}2
������T���������! "��)+�-,������-, ��© � � � ¥ �IO���¬ ® � ���*�A� }

q � ¨o©-s$�$}���}�VYSnT���SU^OTRPU�O�!}��u}d��NÅ¯W\OPW_O^OTWt*SnTU�d�$}��AXZ\���Sn^O\ENg\Ot*SU\���XA\OM��´}�|E}O��XAt*SUfgPW`~N�V }
��Sn\OPWNg[*\uMOSU�ASnfQ[*cO`aSn\oVKXA\OM$PYXATWkn[*`aSnTWS?fQSn\OtZVYlsNg\$TYXZV0knXATRMENeXAk>VRTYXA_�SnkU^OfeXASZ���/�;NQMOSn\OkUS
[AhKfgSU\OtAVRl�±
MOSUcGSU\OMOSU\4V�XAkvVYNQ�ZXZVRNg[*\-} î ����$0�����v� ® ¨ Ó ¬ Õ �ý© « ¥ O © � ® �E�:X x ��� ³ « }

q � ¨*³�s$��}p��[*TWTRSn\oVi±i"�^dXAPRc-} �?��� î %��ì'��	%!$£)£/��"$#,.�v}þw/^O_OfQNgknXZVYNQ[*\OPH[Ah$VYlOS´|A^dXZ\'�:XZTRk{l
�d[*^O\EMdXZVYNQ[*\�}��/MONQVR[*TRNgXAfK"sTRXZ�dknXAP���[*TRTW[*_dXE���:XAMOTWNgM���
�cdXANQ\�� ��� ©A¥E}��KTRXA\OPWfeXZVRNg[*\b[Ah
�/f�`�^OPWkn^OfQ[»k XATWMONeXAkU[O}

q � ¨ � su
G}*�	}Z�?XA\»��Sn^E�ASn\����/}*��}A�µXAfgMO`~XA\��Z��}o �}*��k���^Efgfg[;k{l��oXZ\OM~|E}A�!}4��[��*SUfgf8}�"�TYXZMON�±
SU\4VRPK[ZhESUcONgknXATRMONgXAf*PiVYTYXZNg\$XAknTW[*PRP�VRlOS	cGSUTWhq^OPWNg[*\$_G[A^O\OMdXATix�MO^OTWNg\Ot�XAkU^EVYS	`�xA[�knXATRMENeXAf
NQPRk{lOSU`~NgXE}L�¥êûý¾
´�! I�#���-, �*£A¨o© Ó ��SnXATWV>��NgTWkA}Zw	lox;PRNQ[*f8}Z¥*¨ Õ �ý��£A¥ ® ³ O ��£A¥A¨o£��Z �Snk � �*� ® }

q � © « ss�u}#�	SnPRXAfgNQ^OPn}i�?���×õH�(��ëæ�-ê������:�¥�('�����%-�j&(���ð%�,Ù��/��v}��´} �{}Ê��}pw/TRSUPRPU���rXA`�_ETRNgMEt*SA�
�:XZPRPn}�� ��� ¨ � }/�KTRXA\OPRfgXZVYSUMHhqTR[*`�VYlOS$�0XZVYNQ\]_4xH�	}��s}d��Ng\EM�}

q � © � s$��}r|E}���NQfgfgXATRTWS XAf2�r�/}p��}#�µXAfgME`�XA\-��XZ\OM¹�!}#��}r�0Sv�s} ��Snk{lE\ONgm4^OS�hq[*T�`aS XZPR^OT�±
NQ\Ot]TRSntANg[*\dXZf�V
��[6±
MONQ`~SU\OPRNQ[*\dXAf��d\ONQVRS»PWVYTRXANg\EP�Ng\�k XA\ENg\OS»fgSvh¦V��*SU\4VRTRNQknfgSZ} î ����$-�����v�
¨o£ Ó ® Õ �Ö© �A�#O ©*£ � �E��cET ��� ³*³E}

q � ©*£-s$�/}���}0�µXAfQMO`�XZ\�����}K��}���^E\OtO�>XZ\OM�|E}��!}K��[��*SnfQf8}Æ��TYXZ\OPR`�^ETYXAf	`�xA[�knXATRMONgXAf/MOSû±
hq[*TW`�X6VYNg[A\~NQ\�VYlOS�k XA\ONQ\OS�fQSUh¦V��ASn\oVYTWNgkUfgSA�	��[*TR`~XAf�Ng\~��N��*[�VRlOTRSUSv±
MENg`aSn\OPWNg[*\dXZf��O\ONQVRS
PiVYTYXZNg\OPU} î ����$������v� ¬ © Ó � Õ � ��¬ £ O�� ¨A¥E�d|A^Of � � ³ ¬ }

q � ©A¥�s$�/}���}O� XZfgMO`~XA\��E �}d��[*PRXA\�����}O��NgfQfeXATWTRS XZf8�;XA\OM:|E}O�!}���[��*SnfQf8}	��SnfgXZVYNQ[*\H_GSvV
��SUSn\
VRTYXA\OPW`�^OTRXAf/MOSUhq[ATR`~XZVYNQ[*\�XA\OM fg[;k XAfK`�x*[Z�d_GSUTsMONgTWSnkUVRNg[*\�NQ\ knXA\ONQ\OS»fgSUh¦V��ASn\oVYTWNgkUfgSA}
î ����$0�����v�d¨*¥ Ó ¥ Õ � ¬*¬A«"O ¨o£��O
�Snc ��� ³*³�}

q � © ® s�á�}�� XA\EtO���/}���}-�KX x;fg[*TU�-�!}� �}- �Sn\O\OSvx*�0XA\EM� �}��p}���XA\OPRSU\�}$�
\ONQVRNeXZVRNg[*\�[Ah/�*SU\�±
VRTRNgkU^OfeXZT�Sû��VRTYXAPix;PWVY[AfgSnP�_ox�`�x*[;k XZTRMONgXAfKPiVYTWSUVYk{l�NQ\:k{lOTW[*\ONgknXAfgf�xbMONgfgXZVYSUM�XA\OM�hjXANgfQNg\Ot
knXA\ONg\ES$fQSUh¦Vr�ASn\oVYTWNgkUfgSA} î ����$#/!,0%�ë¢���-�d� �A« Ó ® Õ �Ö£ « £*£ O £ « ¥ � �E��kUV ���*� ® }

q � © ¬ s$��}A��}Z�µSU_GSUTn}G�rXATRMENeXAk#Ng\oVYSUTRPWVRNQVRNg^O`!Ng\�lES XAf�VYl»XA\OM�MENgPRSnXAPRSZ���plOSr�O_OTRNQfgfeXZTKkU[*fgfgXAt*Sn\
\OSvV
��[ATRz�}�ý:�¥ê î �-,�, î %��ì'����-, � � ¥ Ó © Õ � � ¨*¥o© O�� ¨ ¬ £��E|A^O\ ��� ³ � }

q � ©A¨�s$ �}��!}K�¶ldXAfgfQSUxA�# �}/|E}��µSU\OMEVn�rXA\OM��u}	��}	"sTRXA\oV }�y�XAPRNQkHkn[*\OkUSncEVRP~NQ\�knSUfgfg^EfeXAT
knXATRMONgXAkÆSUfgSnkvVYTW[*cOlox;PRNg[Afg[*tAx���w�XATiV»�R�{�/y�fQ[�k{z [Ah�Ng[A\ k{ldXA\O\ESnfgP»_ox�XZ\4VRNeXATWTRlox4VYlO`aNgk
MOTW^Ot*PU}2
�� î õ�� � ³ Ó � wKXATWV�� Õ � � ¨*³A¨ O�� © « ® �d
�SUc � �*�o¬ }

q � ©*©-s$�p}-�¶lON�VYSZ��|E} ±8��}-��S»"s^ESn\O\OSUkA��|E}��´}���Ngt*TWSUVRVR[O�G��}�"sXA\O\ONQSnTU��|E}-�u}-��TRt*NQ_dX x*��XZ\OM
 �}>"$XATW\ONgSUTn}��plOSHSUÜGSnkvVYP�[Ah�NQ\OknTWS XAPWNg\Ot�kUSnfQf�fgSU\OtAVRl [*\�XA^���[AVR[*\ONQk�kn[A\4VRTYXAkvVYNQ[*\OPð3
`aSn`�_ETYXA\OS»c�[AVYSU\oVYNeXZf>XA\OM Ng\oVRTYXAkUSnfgfQ^OfeXZT�k XZfgknNQ^O`¢VYTYXZ\OPRNQSn\oVYP$Ng\ºPWNg\Ot*fQS�t*^ONQ\OS X6±�cONgt
�ASn\oVYTWNgkn^EfeXAT�`�xA[�kvx;VRSnPU}�õ'.N�d
´�! "�#���-, ��©A³ Ó � Õ � ¨ ¬"O ©Z³E�d|*XA\ ���*� ¥E}

q � ©A³�su�´}��s}E�¶NQfg_ox*��� }�|E}���XZ_��dXA\OMb��}���}���[AfgMOSU\�}	 �x;\dXA`aNgk XZf-`a[�MOSUf�[AhKPRNQt*\dXAfGcOTR[*c;±
XAt*XZVYNQ[*\HNg\HVYlES$lES XATiV }Èýk�?�����-�¥�����-, � � ¨*³ Ó ® Õ �ý¥ �A�IO ® « ¨��O|A^O\ ���*� ® }



® �

q � © � ss�u}>��}>�¶Ng\EhqTWSnSZ}´�?XATWNgSUVRNgSUP�[Ah�PRcONQTYXAf#�rX �*S]_�SnldX �;Ng[ATn�Æ��\�Sû�Ec�SnTWNg`aSn\oV{XZfgNgPiV ÉÊP�XAc�±
cOTW[oXAk{l]VY[»VYlOS�VRlOSn[*TixH[AhKSv��knN�V{XA_EfgS�`aSnMONgXE} î �:%!�"�v� � Ó ¥ Õ � ¥ « ¥ O ¥*¥ ® � ���*��� }

q � ³ « ss�u}#��}?�¶Ng\EhqTWSnSA}DwKSUTRPWNgPWVRSn\oVÆVYXA\Ot*fQSnM��A[*TWVRSv��TRNQ\Ot*P�NQ\�t*SU\OSnTWNgk�Sv��knN�V{XA_OfQS�`aSnMENeXE}��%�ë¢/!���v��¥o© � Ó ¨ ® � ® Õ �Ö£Z¥*¥ O £A¥A¨E��
�SncEVRSn`�_�SnT ��¬Æ���*� ® }
q � ³ � s$�s}��/}-�¶Ng\EPRfg[��s�0|E}���NQknSA��
G}0|*XZhqTWN8���p}0�:XZTR_>6XA\-�0XA\OM y�}0��É ��[*^ETRzASZ}���SUk{ldXA\ONQPR`aP

[Ah�XAfQVRSnTRSUM~Sû��knNQVYXZVYNQ[*\�±�kn[*\oVYTRXAkUVRNg[*\»kU[*^OcOfQNg\Ot$Ng\ak XA\ENg\OSpV{XZk{l4x;knXATRMONgX6±
NQ\OMO^OkUSnMÆlES XATiV
hjXANQfg^OTWSA���R��`a[;MOSnf�PiVY^OMENgSnPU} î ����$������v��³ ® � ¬ © �#OE¬ ³A¨E� � � ��XATRk{l ���*�*� }

q � ³o£-s0K�}Å±���}E�#XA\OtaXA\OMb��}�
�XAk{lOPn}?y�fQ[�k{z~[AhKPWVYTWSUVRk{l�±�XAkvVYN��AX6VYSnMbNg[A\Hk{ldXA\O\OSUfgP�Ng\UK�Sn\O[*cE^OP
[;[�kvx4VYSnP�_4xutoXAME[*fgNQ\ONg^O`JXA\OM�knXAfgkUNg^O`!NQ[*\OPn}f�?$#���#��$��v�o£ ® ¥ Ó ® ³ � ® w�XATiV � Õ � ��« ¨*³ O���« © � �
�dSn_ETR^dXATixb£ ® ��� ³ � }

q � ³*¥�s0K�}o��}Z�#XA\Et�XA\OM»��}*
EXAk{lOPU}���Snk{lOXA\ONgknXAfgf�x$PRSn\EPRNQVRNQ�ASA�o\O[*\EPRSnfQSnkvVYNQ�ASpk XZVRNg[*\�k{ldXA\O\OSUfgPU}
õ'.��v��¨*¨E�ý© �IO;� £�� � �*� ¥E}

q � ³ ® s$��}���}E��Ng\�}K�	Sn\oVYTWNgkn^EfeXATr��XAfgf-PWVYTWSnPWPn} î ����$0�����v� ® � Ó ® Õ �ý³*£ �IO ³ ® £��O��kvV � � ³ � }
q � ³ ¬ s$��}G��}GwK}d��NQ\����$}G��}-
4VYTR^E`~cEh���w�}-�$}���lOSv�s��XA\EMº
G}G�/}?á-SUt*SnTU}�â�^OXA\oVYNQ�Ok XZVRNg[*\b[Ah

VRlOS�`~SUk{ldXA\ONQk XAf�cOTW[*cGSUTWVRNgSnP�[Ah0\O[*\OkU[*\oVYTRXAkUVRNg\Ot�knXA\ONg\ES�`�x*[;k XZTRMONQ^O`þ^O\OMOSUTpPRNg`�^Of�±
VYXA\OSn[A^OP�_ENeX6��NeXZf-fg[*XAMONg\EtO}�ý������-ê���$��;�O£ « Ó ¨ Õ � ¬ ©*© OE¬ ³ � � ��� ³o©�}

q � ³*¨�ss�u}��u}O�?[*^O\Ot�XA\OM��/}�����SUf8}r�plOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf�`a[AVYNQ[*\]XA\OM�MOSUhq[ATR`~XZVYNQ[*\][Ah>VYlES
lOSnXATWV���XAfgf2��SnPiVYNQ`�XZVRNg[*\H��N�VYlbPRcdXZVRNeXAf0`a[�ME^OfeXZVRNg[*\H[Zh>`~XAt*\OSvVYNgñnXZVYNQ[*\ R X~`a[�MOSUf�±
_dXZPRSnM:XAcOcOTW[oXAk{l�}��È%�'����-,.���� 6� � ³ ¬ Ó � Õ �ý£ ® ��O £ ® ©��E��kUV ���A� £�}

q � ³o©-ss�u}G�u}��?[*^E\OtO�-��}��´}G��TYXA`aSnTU����}G�u}���SUTRTRXATRN2�G�/}�����Snf2�-XZ\OMº�u}G��SnNgk{lESnz�}��plETRSnSû±
MONQ`~SU\OPRNQ[*\dXAfofQSUh¦V��*SU\4VRTRNQkn^OfgXAT�MOSvhq[*TR`~XZVRNg[*\sNg\ulox�c�SnTiVYTW[*cOlONQk�k XZTRMONQ[*`�x*[AcdXZVYloxA} î ���l"
$#/!,0%�ë¢���-�d� �A« Ó £ Õ �ý³ ¬ ® O ³*¨*©�����^Ot ���*� ® }

q � ³*³�ss�u}���}-�?[*^O\EtO���{}�|E}0��S�"�TRNgkUSA���´}��u}-�?[*^O\OtE�0XA\OM´y�}��u}�
;`�XANQfgf2}����;VYSU\OMOSnM´kn[*\;±
hq[;k XAf�`aNgkUTR[*PWkn[*cox�[Zh�`�xA[�knXATRMONgXAf�fgXA`~NQ\dXAS:XA\OMBkn[*fQfeXAt*SU\¶\OSUV
�#[*TRz�} ýQ�-/!���(%�,����
)£��$#���"�"$����( Z� ��� £ Ó w>V�£ Õ � � ¥ �IO���¬A« �O��[�� � �*� ³E}

q � ³ � su�´}pá�XA_�Snf2�0y�}�
G}0��[*fQfgSnTU�0��}0
EXZk{lOPn��XA\OMµ�´}0�$}0�dTRXA\OñA}~
;VRTRSvVYk{l�±�Ng\OMO^EknSnM´�*[*f�V{XAt*S
k{ldXZ\Ot*SnP#Ng\�VYlES�NQPR[*fgXZVYSUM»_GSnXZVYNQ\OtslOS XATiV �>�
`ac�[*TWVYXA\OknSp[Zh-VYlES�VRNg`aNg\Ot�[Zh-PiVYTRSvVYk{lHXZ\OM
NQ`~cOfQNgknXZVYNQ[*\OPGhq[AT�PWVYTWSUVRk{l�±�XAkvVYN��AX6VYSnM$Ng[A\$k{lOXA\O\OSUfgPn} î %��ì'�����
-%-�"$`�����v�Z¥o£ Ó � Õ � � £ «IO�� ¥ « �
|A^Of�x ���*� ¨E}

q ���*« su�´}|á�XA_�Snf8��
G}�wK[ATWVY\E[�xA�dXA\OMH�´}O�s};��TRXA\OñZ}K�>ÜGSnkvVp[Ah0PR^EPWV{XZNg\OSUMHfg[oXAM~[*\�MENgPRc�SnTWPRNQ[*\
[Ah��ASn\oVYTWNgkU^OfeXAT�TRSnc�[*fgXATRNQñ XZVRNg[*\aXA\OMHkU[*\OMO^EkUVYNQ[*\�VRNg`aS�NQ\�VYlOS�NgPR[AfeXZVRSnM�NQ\oV{XAkvVrTYXZ_O_ONQV
lOSnXATWVn}2ý î %��ì'�����
-%-�"$�õ
,.��$#ë	�������! I�#���-, �d© Ó � Õ � �"O�� ¨E�O|*XA\ � �*� ¨E}

q ���E� su|E}³á-Sn\EtO�-��}��s}���XZ^OTRN�V{XE�� �}G
G}���[*PRSU\;_OXA^O`b�-XA\EMb��}���^OMExA}p�r��[ÆkU[*`acG[*\ESn\oVYP�[Ah
VRlOSrMOSUfeX x*SUMaTWSnkvVYNQ�OSnT>� g kU^OTRTWSn\oV	Ng\u�*Sn\oVRTRNgkU^OfeXZT�`�xA[�kvx;VRSnP/[AhdVRlOSrt*^ENg\OSnX�cONQt�V
x;cGSZ�
�plOSU[*TRSvVYNQk XAf�hq[*TW`�^OfgXZVYNQ[*\ÆXA\EM]VRlOSnNQTpTR[*fQS�Ng\HTWSnc�[*feXZTRNgñnXZVYNQ[*\�} î ����$������v��©*© Ó � Õ � � ® «IO
��¬ £���|A^O\OS ���*�*¬ }



U VXWZY\[^]`_ a�a

m eZgÓk l¯eok g*npo h i qro hts e*u q v n4w w nµe

x qícfeZgÓn lÕk o'n g y c n e�h{z |

t|tQu	v t�yÈz:{�Å�Ã^��~�z�}�Å�y

�plOS?MEx;\dXA`aNgk	cO^O`acONQ\Otrhq^O\OkvVYNg[A\u[Ah;VYlES#lOSnXATWV�MOSUcGSU\OMOPK[*\ukUSnfQfg^OfgXAT�Ng[A\ONgk>`aSnk{l;±
XA\ONQPR`aP���lONQk{lºt*NQ�AS�TRNQPRS�VR[�VYlES�k XATWMONeXZk�XAkvVYNg[A\�cG[ZVYSn\oVRNeXAf2��VRlOS�knTW[*PRPW_OTRNQMOt*S�NQ\4VRSnTRXAkUVRNg[*\OP
VYlOXZVbMOSU�ASnfg[AcD`�xA[A�dfgXA`~SU\oVHVYSn\EPRNg[A\���XA\OMBNg\oVRTYXAkUSnfgfQ^OfeXZT�k XZfgknNQ^O` ·O^���SnP]VYldXZVbTWSnt*^OfgXZVYS
kn[A\4VRTYXAkvVYNQ[*\�}r��[~^E\OMOSnTWPWVYXA\OMºlO[��'VRlOSnPWS�cOTW[�kUSnPRPWSnP�tA[��ASnTW\:VYlOS$`aSnk{ldXA\ENgknP�XA\OM�SnfQSnkUVRTR[Z±
cOlox;PRNQ[*fg[*tZx´[ZhpVYlOSÆNQ\oV{XAkvV�`�x*[;k XZTRMONQ^O`§TRSnm4^ONQTRSUP�z4\O[���fgSnMEt*SH[AhpVYlES�VYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf
t*SU[*`~SvVYTixºXA\OM PWVRTR^OkvVY^OTWS»[Ah#VRlOS���lO[*fQS�lOS XATiV }���[*TR`~XAf>`ux*[;k XATWMONg^O`­NgP�lESUVYSUTR[*tASn\OSU[*^OP
q ® s8}/�plES$\E[*TR`~XAf�lOS XATiV�Sv��lONQ_ONQVRPr\O[*\OlE[*`~[At*Sn\OSU[*^OPpMONQPWVRTRNg_E^EVYNQ[*\OP�[Zh�PiVYTRSUPRPU�dPWVYTRXANg\-�ESnfQSnkû±
VYTWNgknXAf>XAkvVYN��AX6VYNg[A\�XA\OM�TWSnc�[*feXATWNgñnXZVYNQ[*\oqÊ©���¥*£���¨�s2}��plESnPRS»lOSvVYSUTR[*t*SU\OSnN�VYNQSnPsXATWS�hqTRSnm4^OSU\oVYfQx
Sv�EXAtAt*SnTRXZVYSUMbNQ\HcdXZVRlO[*fg[At*NgknXAfGkU[*\OMON�VYNQ[*\OPrPW^Ok{l:XZPp`�x*[;k XATWMONeXZf-NgPWk{lOSn`aNeXMq � ³��d¥ « �O¥ � ��£ « s8}
�plOTWSnSv±�MONg`aSn\EPRNg[A\dXAf�`~[;MOSUfgP	cOTR[��;NgMES�X$��X x~VR[�NQ\4�ASnPiVYNgt*XZVYS�lO[��BTRSntANg[*\dXZfd`~SUk{ldXA\ONQknPrXZ\OM
SnfQSnkvVYTRNQk XAf-cOTR[*cOXAtoXZVRNg[*\HMOSUcGSU\OM:[A\bfQ[�knXAf-cETR[*c�SnTiVYNgSUPn}

��f�VYlO[A^Ot*l¹`~XA\ox�Ng`acG[*TiV{XA\oV»�ZXATRNgXA_OfQSnPak XA\¹_�S:Sû��cGSUTRNg`aSn\oVYXAfgf�x�`~SnXAPR^OTWSnM�NQ\
k XZTRMONgXAk]knSnfQfgPa[*TaNg\�VYlOS]��lO[*fQS�lOSnXATWVn�rcOTRXAkUVRNgk XZf�`aSUVRlO[;MOPahq[ATa`aS XZPR^OTWNg\Ot�VYlOSUNgT»VYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf;�AXZTRNeX6VYNg[A\OP�VYlETR[*^OtAlO[*^EV/VRlOS�`�x*[;k XATWMONg^E`¡XATWS�lENgt*lOf�x�fQNg`aNQVRSnM�}���SU\OknSZ�;VRlOSnTWS
NgP	X�\OSUSnM»hq[*T>VYlETRSnSû±
MONQ`~SU\OPRNQ[*\dXAf�`~[;MOSUfgP>[AhG`�xA[�knXATRMONgXAfOSUfgSnkvVYTWNgk XZfOXA\OMa`aSnk{ldXA\ENgk XZfEhq^O\Okû±

® £



® ¥

VYNQ[*\]_dXAPWSnM:[A\�VYlES$^E\OMOSnTWfQx;Ng\Et~_ONQ[*cOlox;PRNQknP�[Ah�VRlOSukUSnfQf0XA\OM�XaTWS XAfQNgPWVRNgk�TWSncOTWSnPWSn\oV{XZVRNg[*\�[Ah
TRSUt*Ng[A\dXAf-�ASn\oVYTWNgkn^EfeXATpt*SU[*`aSUVYTixHXA\EMb�d_�SnT�XATWk{lONQVRSnkvVY^OTWSA}

��^E\4VRSnT�XZ\OMº
�`~XANQfgf Ó � � ³*³ Õ ldX �*S�MOSUVYXANgfQSnMblO[���Xakn[*\oVRNg\4^O^O` XAcOcETR[oXAk{l:kn[*^OfQM
_�S�^OPWSnM�VR[�XAk{lONQSU�AS�VYlOSUPRSrtA[oXAfgP0NQ\�cOTRXAkUVRNgknSZ}/��[*\oVRNg\4^O^O`!`a[�MOSUfgP0`�^OPiV>_�S�TWSncOTWSnPRSU\oVYSnM»NQ\
X�`~XA\O\ESnT�PR^ON�V{XA_OfQS/hq[*TKS#9aknNgSU\oV/XA\OM�XAknkU^OTYX6VYS�kU[*`acO^EV{X6VYNg[A\�}0�plOS��d\ON�VYS	SnfQSn`aSn\oV>`aSUVRlO[;M
NgPKk XAcOXA_OfgS?[Ahdhq[*TW`�^OfgXZVYNQ\Ot�XA\OM�PR[AfQ�;Ng\Ot�\O[*\OfQNg\OSnXAT0kn[*\oVRNg\4^O^O`¸cOTR[A_OfgSU`~PK[*\�NgTWTRSUt*^OfeXZTKXZ\OM
XA\ONQPR[AVRTR[*cENgk�cOlox;PRNQk XAf0PWVRTR^OkvVY^OTWSnP�XZ\OMbVRl4^OP�cOTW[���NQMOSnP�X�hqTYXA`aSU�#[*TRz~hq[*TpVYlOS$MOSU�ASnfQ[*cO`aSn\oV
XA\OMa^OPWS�[AhGcOTRXAkUVRNgk XZfdkn[*\oVYNQ\4^O^O`¡`a[�MESnfgPU}��
\»VYlONQP	k{ldXAcEVRSnT	��S�MOSU�ASnfQ[*cÆX�\OSv��lONgtAl�±
[*TWMOSnT
�d\ON�VYS]SnfQSn`aSn\oVa`~[;MOSUfp[Ah�VRlOSbTYXA_O_ENQV»�*SU\4VRTRNQkn^OfgXAT»t*Sn[*`aSUVRTWx�XZ\OM��O_GSUT�XA\Et*fgS]XATWk{lONQVRSnkû±
VY^ETRSsPR^ON�V{XA_EfgS�hq[*T�PWVR^OMEx;Ng\EtaVRlOSsTRSntANg[*\dXZf�`~SUk{ldXA\ONQknP�XA\OMbSnfQSnkUVRTRNQk XAf�cETR[*c�SnTiVYNgSUP�[Ah�NQ\oV{XAkvV
`�xA[�knXATRMONQ^O`b}

t|tQu�¨ ° x?z|²�Å�Ã�«

�plOS�kn[A`~cO^�V{XZVRNg[*\dXZf�cOTW[�kUSnMO^ETRSnP	[*^�VYfgNQ\OSnM�lESnTRSpkUfg[*PWSnf�x�hq[*fQfg[���VYlO[APRSpMOSv�*SnfQ[*c�SnM
_ox���NgSnfQPRSU\�SUV?XAf2} Ó ���*��� Õ �AVRlO[*^OtAl���SrlOX��AS�k{lO[*PRSU\�VYlOSpTRXA_O_ON�V>_�Snk XZ^OPRSp`~XA\ox�[ZhdVYlOSp`a[*PWV
PR^ENQV{XZ_OfgS�Sv��c�SnTRNQ`~SU\oVYP#hq[AT?�ZXAfQNgMdXZVRNg\Ot�VRlOTRSUSv±
MENg`aSn\OPWNg[*\dXZfd`~[;MOSnfQP#[Zh�VYlONQP�z4Ng\EM�ldX �*S�_GSUSn\
kn[A\OMO^OkvVYSnM�NQ\ VRlONgP$PRc�SnkUNgSUP�qÊ£���¥;� ¬ ��³;� � � � « � �*� � ��¬ � � ¨�� � � �K£ � �K£ ® ��¥*¥;��¥ ® ��¥ ¬ s2}b��\
SnfQSnkvVYTR[AcOlox�PWNg[*fQ[*t*NQk XAf;`~[;MOSUfE[AhGX � ±
tATYXA`¸TYXA_E_ONQV�lOS XATiV/��NgfQfEldX �*S�XA_�[*^EV>[*\OSrVYlENgTWVRNgSvVYl�VYlES
\4^O`�_�SnT$[Ah#MOSnt*TWSnSUP�[Ah#hqTRSnSUMO[*`ü[Ah�X]kn[*`acdXATRXA_OfQx�kn[*\o�*SUTRt*SUM `a[�MOSUf>[Ah#VYlOSaMO[*tblOS XZTWV �
PRNQ\OknSÆVRlOSÆPWcdXAknSHkU[*\OPiV{XA\oV�hq[*T�kU[*\OMO^EkUVYNQ[*\�NgP�PRNg`aNgfgXAT�hq[*T�_�[AVRl�PRc�SnknNQSnP Ó XA_G[A^EV � `a` Õ
q � ©��/£Z¥�s8}´��[A\OSUVRlOSnfQSnPRPU�?��N�VYl�XAcEcOTR[*cETRNeX6VYSnf�x�VYNg`aSnMµSv�;VYTRXAPWVRNg`�^OfQN8��VYlOSHTRXA_O_ON�V�`~[;MOSUf#NQP
PWVRNgfQfdfeXATWt*S�SU\O[*^OtAl�VY[�XZMO`~N�V	VYlOS�kn[*`acOfgSû�~TRSnSU\oVYTYXZ\4VrMEx;\dXA`aNgknP	VYlOXZVrknXA\HXAfQPR[�_�S�Sv�*[*zZSnM
Ng\]fgXATRt*SUTrPRc�SnkUNgSUPÀq � � � £;��£*©-s2}

�"�-��¶M�	� ·¥¸µF���C-E¢�Z�!=³G4;�¹rÍÎCI��Fp;|CI;:G"E	�(=
��Sv�Xá-S XAfgXA\OMH��lON�VYS$TYXA_O_ENQVYP Ó ¥E}ý³ O ® } � z4t Õ ��SUTRS�XA\OSnPiVYlOSvVYNQñnSnMb��NQVRl ¬A« `~t�PZz4t

zASvV{XA`aNg\ES�lox;MOTR[;k{lOfQ[*TRNQMOS:XZ\OM ® `~t�P6z;tº�;x;feXAñUNg\OSblox�METR[;k{lOfg[*TWNgMOS�XA\OM��*SU\4VRNgfgXZVYSUM���NQVRl
[ �;x�tASn\�XZ\OM � } ¬D§ ldXAfg[ZVYldXA\ESA}	�!PWVYSUTR\O[ZVY[*`�xH��XAP�cGSUTWhq[*TW`~SUM��EVRlOS�XZ[*TWVYX»kUfeXA`ac�SnM��dXZ\OM



®*®

¥�`at�PZz4t�lOSUcdXATRNQ\�PR[;MONg^E` NQ\6¯WSnkvVYSnM�NQ\oVY[�VYlESrfgSvh¦V>�*SU\4VRTRNQknfgS Ó �A� Õ }A�plOS�lOSnXATWV��rXAP	XZTRTRSUPWVRSnM
Ng\]MONgXAPWVR[*fgS�^OPRNQ\OtaXalox;cGSUTRz6XAfQSn`aNgk�knXATRMONQ[*cOfQSnt*NQk�PR[*fQ^EVYNQ[*\ Ó £ � } ¬ `��ü����f Õ }

�plOSHlOSnXATWV��rXAP�NQ`~`aSnMENeXZVRSnfQx�Sv��knNQPRSnM-�	VRlOSÆcO^Efg`a[*\dXATix �ASnPWPRSnfQP»TRSn`a[��*SUM�XZ\OM
VYlES�k{lO[*TRMOXAS�VYSU\OMONg\ES XAS�kU^EV�VY[HcETRSU�ASn\oVs�ZXAfQ�AS�knfQ[*PR^OTWS�MO^OTWNg\Ot����OX6VYNg[A\�}s�plOSaXA[*TWVYX~��XAP
k XZ\O\4^OfeXZVRSnM»XA\EM�VYlOS�lOS XATiV/PR^EPRc�Sn\OMOSUM»Ng\���Ng\OtASnTRPKfeXAkvV{XZVRS�PW[*fg^EVRNg[*\-�6VRlOSn\�c�SnTihq^OPRSUMaNQ\�VYlES
^O\OfQ[oXAMOSUM»PWV{X6VYSp��NQVRl � «�§ _O^�Ü-SUTRSnM»hq[*TW`�XAfQNg\�cElO[*PRcEldXZVYS�XZV?³ « `a`¡��t�hq[*T/¥ O ® `aNg\4^EVRSnPn}
�plOS$lOS XZTWVp��XAP�PiVY[*TWSnMbNg\ ��«�§ _O^EÜGSnTWSnM�hq[ATR`~XAfgNQ\�cOlO[APRcOldX6VYS$^O\oVYNgf-PRSnkvVYNQ[*\OSnM-}

�"�-��¶M��� }¾E	@4@4>H�£ÍÎC-�?BD�Ë@ð@4E¢=H»
�plOS#TRNgtAl4V�XA\OMufgSvh¦V��ASn\oVYTWNgkU^OfeXAT�k X �;NQVRNgSUP��#SnTWS��dfgfQSnMs��NQVRl�X�m4^ONQk{z*±
PRSvVRVRNg\Ot�MOSn\oV{XZf

TR^E_O_GSUT Ó c�[*fQx4�;Ng\ox;fgPWNgfg[ �EXA\OS Õ }��r��[�£ ¬ toXA^Et*Sp\OSnSUMOfgSUP/��SUTRS�Ng\OPWSnTWVRSnMaNg\�[*TiVYlO[At*[*\dXAfEMONgTWSnkv±
VYNQ[*\OP?XZV?VYlOS�XAc�Sv�aNQ\aVRlOS�PWlO[*TiVW±�X��ENQP	cOfeXA\ES�34VYlOS�\OSnSUMOfgSUP�cOTWSU�ASn\oVrVYlES�lOSnXATWV?hqTR[A`¡`~[��;Ng\Et
TRSUfeXZVRNQ�AS�VY[ÆVRlOS�PR^OTWTR[*^E\OMONg\EtHTR^O_O_�SnTU}u�plES»��lE[*fgS�lES XATiV��rXZP$cEfeXAkUSnMºNg\�XÆkU^OPWVR[*`�±
_O^ONQfQV
TRNQt*NgM�VR^O_GS�XA\OMÆcEfg^O\OtASnT#XAPRPWSn`�_Of�x*}/�plOS�[*c�Sn\��A[*fg^O`aS�_GSvV
��SUSn\ÆVYlES�lOSnXATWVrXA\OM~VR^O_�S���XAP
XAfQPR[]�dfgfQSnM´��N�VYl MOSn\oVYXAf�TW^O_O_�SnTn}]�plOTWSnS~lOSn`aNgPWcOlOSnTWNgknXAf	\O[AVYk{lESnP Ó `�XAk{lENg\OSUMµcdXATRXAfgfQSnf�VR[
VYlES�VY^E_GS�X6��NgP?[*\~VRlOS�NQ\O\OSUT#PW^OTWhjXAkUS Õ cOTR[��;NgMOS�Xd5�VY[*\OtA^OSv±�Ng\�±�t*TR[;[��*Sð7$zASvx»VYldXZV#cOTWSU�*SU\oVYSnM
VYlES�lOSnXATWV�XA\OM~PR^OTWTR[*^O\EMONg\OtuTR^O_E_GSUT#hqTR[A` TR[AVYXZVYNQ\Ot���NQVYlENg\»VYlOS�VY^O_�SA}?��\~VRlOS�hjXAknS�[Ah�VYlES
VY^E_GSaXATWS»hq[A^OTsknTR[APRPRlOXANgT��dMO^EknNeXZf/`�XATWzASUTRP Ó �;NgPWNg_OfQS�Ng\�S XZk{lµcdXA\ESnf	[Ah���Ngt*^ETRS��R�{} � Õ ^OPWSnM
hq[*TpfgXZVYSUTpTRSntANgPWVRSnTWNg\Ot�VRlOSsNg`~XAt*SnP�[AhKVRlOSsPRlO[ATWVW±
X6��NgP�PRfQNgkUSnPn}

��h¦VRSnT»XºPRSvVRVRNg\OtºVYNQ`~S�[Ah�¥ OE¬ `aNg\4^EVYSUPn�?PR^OkUknSUPRPRN��*S�PRlO[*TiVW±
X6��NgP�MONQt*NQVYXAf?Ng`~XAt*SnP
Ó ¨ ® « � ® ³ « cON���SUfgPn� « } � ¥Æ`~`�PZcON¾�ESUf Õ [Ah	VYlOS�VRNgPWPR^OSZ��TR^O_O_�SnTU�0XA\OM��dME^OknNgXAf>`~XATRzZSnTRP��#SnTWS
XAkUm;^ENgTRSUM�XAP>£ O ¥�`a`'VYlENgk{zsPRfQNgknSUPK[ZhdVYlOS#TR^O_O_�SnT�XA\OM�VRNgPWPR^OS?��SUTRSrkU^EV�hqTW[*`'VYlOS?hjXAknS#[AhdVYlES
VY^E_GS Ó ��NgtA^OTRSu�R�{} � Õ }$�dTR[*`�VRlOSnPWSaNQ`�XZt*SnP�VYlOS�tASn[*`aSUVRTRNgkukn[*\oVR[*^OTRP�[Ah	VYlOS�VRNgPWPR^OSû±
TR^E_O_GSUT
Ng\oVRSnTWhjXZknS���SUTRS$PRSUt*`~SU\oVYSnM�XA\OM]VYlOSst*SU[*`~SvVYTWNgk�kn[;[*TWMONg\dX6VYSnP�[Ah�VYlES$�dME^OknNgXAf�`~XATRzZSnTRP�XATWS
TRSUkn[*TWMOSnM~^OPRNQ\Ot$PWV{XZ\OMdXATWM�Ng`~XAt*S�cOTR[;knSUPRPRNQ\Ot$PR[Ah¦V
��XATRS Ó �����¶�
`~XAt*S Õ }K�plOS�fgXAPWV?PWfgNgkUSpkn[*\;±
V{XZNg\OSUM�VYlES��A��XAcGSû�:XA\OM�t*SU[*`aSUVYTWNgks`aNg\ONQ`�^O`ÿ[Zh>VYlOSuSncONQk XATWMONg^E`�}r�plESnPRS�c�[*NQ\4VRP��#SnTWS
lONQt*lOfgNQt*loVYSUM���N�VYl PR`~XAfgf>��lENQVYS»MO[ZVYP$[AhrVYN�V{XA\ENg^O`­MONg[ ��NgMOSaXA\EM´VYlESnNgTst*SU[*`aSUVYTWNgk»kn[;[*TWMON�±
\dXZVRSnP�XAfgPW[�TRSUkn[*TWMOSnM-}>�¶NQVYlaVYNQPRPR^ES�PRfQNgkUS�VRlONgk{z4\OSUPRPpNg\�hq[*TR`~XZVYNQ[*\��AVRlOS�tASn[*`aSUVRTRNgk�kU[*\oVY[*^OTWP
XA\OMÆ�OMO^OknNgXAf-`~XATWzASnTWPpkn[*\EPWVYN�VY^EVRSsX�VYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf�t*Sn[A`~SvVYTRNQk�TWSncOTWSnPRSU\oV{XZVRNg[*\][Ah0VYlES



® ¬

TRNQt*loV�XA\OM]fgSvh¦Vp�*SU\4VRTRNQkn^OfgXAT�SncONQk XATWMONeXAf-XA\OMbSn\OME[�knXATRMONgXAf�PW^OTWhjXAkUSnPU}
�bxA[�knXATRMONgXAf��d_GSUT�`aS XAPW^OTRSU`~SU\oVYP��#SnTWSºkn[*fQfgSnkvVYSUM�hqTR[A` _Efg[;k{z;P~[Ah�VYNQPRPW^OS�kn^�V

hqTR[A`­VYlES~PWfgNgkUSnP�NQ\´XHTRXAMONeXZf>MONgTWSnkvVYNg[A\�}��	XAk{lµ_Efg[;k{z:�rXZP$`a[*^O\oVRSnM [*\µXHkUTWx*[APWV{XZt*S�XZ\OM
PRSUTRNgXAfgf�xºPRSUkUVYNQ[*\OSUM Ng\ VYlOS~cOfeXA\ESaVYXA\Ot*SU\4VuVY[:VRlOS�SUcONgknXATRMENg^O` Ó PRlO[���\�PRk{lESn`~XZVYNQk XAfQfQxºNQ\
��NQt*^OTRS	�W�{}ý¥ Ó X ÕRÕ }/��SnXAPR^ETRSn`aSn\oVRP>[AhOVRlOS�fQ[�knXAf4`�x*[;k XATWMONeXZf*�d_GSUT>XA\Et*fgS?TRSUfeXZVRNQ�*S/VR[�VYlOS#PRfQNgknS
cOfgXA\OS/��SUTRS#`�XAMES�XZV0hq[*^ETKkUSn\oVYTRXAf4fg[;k XZVRNg[*\OP�NQ\uNQ`�XZt*SnP0[AhE^O\OPWVYXANg\ESnM�£ « ± ø `JPRSnkvVYNQ[*\OP0hqTR[*`
VYlESuSUcONgknXATRMONgXAf�V{XZ\Ot*Sn\oV�cOfeXA\ES Ó ��NgtA^OTRSs�R�{} ¥ Ó _ ÕRÕ }�
�SnfQSnkUVRSnM�PWSnkvVYNg[A\OP�hqTW[*`�X~_Efg[;k{zH[Ah>VYlES
Ng\�hqSnTRNQ[*T�PWSncEVR^O`üXATWSaPWlO[���\´NQ\ ��Ngt*^ETRS��W�{} ® }»��Ngt*l�`~XAt*\ON��dk X6VYNg[A\ Ó ¨*©�~ Õ NQ`�XAtASnP�[Ah?VYlES
PRSUkUVRNg[*\OP�PRlE[��#SnM�XZ\�X �*SUTYXAt*SuPYXATWkn[*`aSnTWSufQSn\OtZVYl Ó ��NQt*^OTRSs�W�{}Ö£ Õ [Ah	£ �ý« ¨\S «:�Q� £ ø ` Ó \ Ò
� ¥*¥ Õ ��kn[*\EPRNgPiVYSU\4V���NQVYlbVYlOSuNg\oV{XZkUV�`�x*[;k XZTRMONQ^O`�Ng\�MONeXAPiV{XAPWNgP¾q £Z³-s2�GPW^Ot*t*SUPWVYNQ\Ot�VRlOSnTWSu��XAP
`aNg\ONQ`�XAf�Pix�PiVYSU`�XZVRNgksMONQfeXZVRNg[*\Æ[ATpPRlOTWNg\Oz6XAt*S�NQ\HVYlONQPpcOTRSUcdXATYX6VYNg[A\�}

�"�-��¶M��ï �ð�Z;:»(���M��»(E¢@NG4C-;ËGIE	�(=6;�=A½ÕÊ��?�QC-½AE¢=H;:G"��}
CI;�=p@NñÂ�QC���;:GIE��³=A@
�plOS�lOS XATiVÆXZ\OM�VR^O_GS�XAPWPRSn`�_OfQx�ldXZM�VY[´_GSbTRSU`~[��ASnM�hqTW[*`¤VYlES:Ng`~XAt*NQ\Ot�XAc�±

cdXATRXZVY^EPÆVY[�kn^�V]PR^OkUknSnPWPRN��*SµPWlO[*TiVW±�X��ENQPÆPRfQNgkUSnPn}�
�NQ\OknS�VRlOS�XAPRPWSn`�_EfQx¹kU[*^OfQM�\O[AVH_�SºTRSû±
cOfgXAknSUM�Sv�EXAkvVYfQx�Ng\�VYlOSucOTRSv��NQ[*^OP�NQ`�XZt*Ng\Otac�[*PRN�VYNg[A\���X�TRSvhqSnTRSU\OknS�NQ`�XZt*S$��XAP�k{lE[*PRSU\´XZ\OM
XºVYTYXZ\OPRfgXZVYNQ[*\�±
TW[AV{X6VYNg[A\µVYTRXA\OPWhq[ATR`~XZVYNQ[*\�MOSUVRSnTW`~NQ\OSnM�hq[*T»S XAk{l�[Ah�VRlOSb[AVYlOSUT»Ng`~XAt*SnP�VR[
TRSUt*NgPiVYSUT�VRlOSu�dME^OknNgXAf0`�XATWzASUTRPn}���h¦VRSnT�XAcOcOf�x;Ng\OtaVYlOSUPRSuVRTYXA\EPWhq[*TW`�XZVRNg[*\EP�VR[~VRlOS�kU[*\oVY[*^OTWP
[Ah�VYlOSpVRNgPRPW^OSv±�TR^O_E_GSUT?NQ\oVYSnTihjXAknSZ�*VYlOS�t*SU[*`aSUVYTWNgkrkU[�[ATRMONQ\dXZVYSUP/[Ah�VYlOS�k XZTRMONgXAkpPR^OTihjXAknSUP?�#SnTWS
kn[A\OPRNQPWVYSU\oV���N�VYlbX�t*fg[*_OXAf25W`aS XZPR^OTWSn`aSn\oV�7akn[;[*TRMENg\dXZVRS�PWx;PiVYSn` Ó ��Ngt*^ETRS��W�{} ¬ Ó X ÕRÕ }

��[HMOSU�ASnfg[Ac�VRlOS�`~XZVYlOSU`�X6VYNgknXAf0`~[;MOSUf8�-N�V�NQP�kn[*\o�ASn\ONQSn\oVsVY[HMOSv�d\OS»X65W`a[�MESnf.7
kn[;[*TWMONg\dX6VYS/PWx;PiVYSn`¸TRSUfeXZVRNQ�AS>VY[�hqS XZVR^OTRSUPK[Ah�VYlOS?lOSnXATWV Ó �KNgt*^OTWS	�R�{} ¬ Ó _ ÕWÕ }�
�Ng\EknS	\O[�XZ\dXZVY[A`»±
NgknXAf�hqS XZVR^OTRSUPpldX �*S�VYlES�PYXA`aS�tASn[*`aSUVRTRNgk�cG[APRNQVRNg[*\ahqTR[*`þ[*\ES�lOS XZTWVrVR[�VYlOS�\ESv�;V �E�#S�k{lO[*PWS
VY[�fQ[�knXZVYS�VYlOS ò�ó ±�X6��NgP#[Ah0VYlOS�`~[;MOSnfGkn[;[*TRMENg\dXZVRS�Pix�PiVYSU`ª[*\HX�fQNg\OS�VYlOTW[*^Ot*lÆVRlOS��A�!XAc�Sv�
XA\OM~VYlOS��A�'k X �;NQV
xakUSn\oVYTW[*NgMÆNQ\~VRlOS�PWfgNgkUS�\ES XATWSnPWV#VYlOS�Snm4^dXZVR[*Tn}/�plES�[*TRNQt*Ng\»[Ah-VYlOS�`a[;MOSnf
kn[;[*TWMONg\dX6VYS�Pix;PWVYSU`°NgP�fg[;k XZVRSnMºX6V�VYlOS�[*TRNQt*Ng\�[Ah/VYlOS�_GSUPWVW±8�OV�SUfgfgNQcOPR[ANgM]VY[ÆVYlES��A� k X �;NQV
x
kn[A\4VR[*^OTWPð3OVYlENgPp_�SnPWVi±��OV�SUfgfQNgcOPW[*NgMHXZfgPR[�tANQ�*SUPrVYlOS�hq[;kn^OPpc�[*PWNQVYNQ[*\ Ç Ng\HVYlOS�VRTYXA\EPWhq[*TW`�XZVRNg[*\



® ¨

� �����
�����
���
� �
�����
����
�� �
����
�����
���
� ��
��� � �
���� �
� ��
� � ����
� � ��
�� �
� � ��
����
���
� � �� �
� ��
�� � �
�
  � � � �
���
� ����
�� ¡
��

�� ¢� ��
��¤£
¥§¦¨ �
��
� ��
��� �
� �
�© ��
�� � �¢
� ��
¡
� �
� ¢�
����
� � �
� �
� ��
�� �
� �� �
� �� �
��� �
ª £� �¢
��
����
��
� � ��
�� �
� � ��
� �
�

��
�� � �
� � �
��
� �� �
�� �
���«�
� �
�����
� ��
� ���
��� �
��� �
¡�
� ���
¡�
�� � �
�� ��
���
� �� �
��
¬ �¢¢
� �
� �� �
­ � �
� � �
� ����
���
� �� ¢
� �

¬ � � ¡
� ��
� �� �
­ �



® ©

15

20

25

30

10

0

5

35

2.40 2.50

fr
eq

ue
nc

y

length,   mµ
2.301.80 1.90 2.00 2.10 2.20

��NQt*^OTRS��R�{}ý£����dTRSUm;^ESn\Okvxº[Ah#PYXATWkn[*`aSnTWS�fgSn\EtAVYlOP Ó \ Ò � ¥A¥ Õ hqTR[A`­kUTWx*[APRSnkvVYNQ[*\OPskn[*fQfgSUkUVYSUM
hqTR[A` VYlESu�A����������XA\OMbPRSUcEVY^E`�}?��SnXA\`S 
� ���£ � « ¨�S «:��� £ ø `�}

hqTR[A`ÿcOTW[*feXZVRS�PRcOlESnTR[ANgMdXAf�VR[»TRSnkvV{XA\Et*^OfeXZT��rXATWVRSnPRNgXA\]kn[;[*TRMENg\dXZVRSnPU�

ò�ó Ò Ç kU[*PRl ÷ kn[AP ø
ò�õ Ò Ç PWNg\Ol ÷ PWNg\ ø kn[*P ù
ò�ö Ò Ç PWNg\Ol ÷ PWNg\ ø PRNg\ ù

Ó �W�{} � Õ

�plOS ò�õ ±�X��ENQP�[Ah?VYlOS�`a[�MESnf>Pix�PiVYSU`°�rXAP$fg[;k X6VYSnM�X6V�VYlOS»_ONQPRSnkvVYNQ[*\�[Ah#VRlOS�fgNQ\OS�hqTW[*` VYlES
TRNQt*loVp�*SU\4VRTRNQkn^OfgXAT Ó ��� Õ knX��;N�V
xHkn[*TW\OSnTWP�Ng\HVYlOSsPRXA`~Ss\OSnXATRSUPWVi±
Snm4^dX6VY[*TWNeXAf�PWfgNQknSA}

�"�-��¶M�ø÷ ®µ>HCIñÂ;�BD�d;�=A½Ìã2E L �!CMã2E�G4G"E¢=H»
y�Svhq[*TRS��OVRVRNg\OtE�4VRlOS�VYlOTWSnSv±�MONg`aSn\EPRNg[A\dXAfdt*SU[*`~SvVYTWNgkpkn[;[*TWMONg\dX6VYSnP	�#SnTRS�kn[*\o�ASnTWVRSnM

VY[�cETR[*fgXZVYS#PRcOlOSUTR[*NQMdXAf�kn[;[*TRMONQ\dXZVRSnPn�Z��lONgk{l»Sn\OXA_OfgSUP�VYlESpPR^OTihjXAknSr�OVRP�VY[�_�SrTWSnMO^OkUSnM»VY[�[*\ES
MONQ`~SU\OPRNQ[*\×q £A£-s8}��plOS�kUNgTWkn^O`»hqSnTWSn\oVYNgXAf ù kn[;[*TRMENg\dXZVRSp[Ah�VYlOS�PRN¾�»\O[;MOSnP?[*\�VYlES��ASnTWVRNgknXAf����
_�[*^O\OMdXZTWxÆ��XAP��OVRVRSnM Ó ¨» s�s� Õ VY[»VYlOSsSv�;VRTRSn`~XAf0t*SU[*`~SvVYTWNgk�kU[�[*TWMONg\OXZVYSUP�NQ\HVYlONQP�TWSnt*NQ[*\�}
�plOS�fg[*\Et*NQVR^OMONg\OXAf ø kn[;[*TWMONg\dX6VYSp[AhGVYlOS�£ « _dXAPRXAfd\O[;MOSnP	�rXZP?�OVWVYSUM Ó £ «  s��� Õ VR[$VRlOS�t*Sn[Z±
`aSUVYTWNgk	kn[A\4VR[*^OTWP�[AhOVRlOS	�dTRPiV>PRfQNgkUS?[Zhd`�x*[;k XZTRMONQ^O`�}���NQ\dXAfQfQx*��^EPRNg\Et�VYlES#`aSUVRlO[�Mu[Ahd��NgSUfgPRSU\



® ³

η    < 0

endo
η     > 0

epi

¯±°X²�³L´¶µ�µ�·]¸¹µ�º¶´¼»%¸�°¾½[¿CÀ]º¶ÁA»ÃÂÄµ�»ÆÅ]¸ÈÇÄ°�ÉÊ´¶» ¯ËÀ[²aÌ�½]µÍÉÆ°¾´¶½]¸«¿ÄÉÊ´¼µ�µ�·Î¸?»%Ï�ÐAÁ�µ�¸È»%ÉÊ´¶Á§½
��NQt*^OTRS��W�{}ý¥E� Ó X Õ 
�k{lESn`~XZVYNQk�[Ah�Xu_OfQ[�k{z�kn^EV?hqTR[*`þX�VYNQPRPW^OS�PWfgNQknSA�4PWlO[���Ng\Ot$VYlOS�VYTRXA\OPR`�^OTYXAf
�ZXATRNgXZVYNQ[*\aNg\~�O_GSUTrXA\OtAfgS Ë } Ó _ Õ �bNgknTW[*t*TRXAcOl Ó ¨E}ý¨A³¤~ Õ [Ah0^O\EPWV{XZNg\OSUMÆknTix*[*PWSnkUVRNg[*\ESnMÆVYNQPRPW^OS
PRlE[���NQ\OtÆ�d_�SnT�[ATRNgSU\oV{XZVRNg[*\OPU}��¶lON�VYSuknTR[APRPRSUP�Ng\OMENgk X6VYSuVRlOS�V
x;cONQk XAfKfg[;k XZVRNg[*\OP�[Ah/VRlOS�hq[*^ET
�d_�SnT�XA\Ot*fQSs`~SnXAPR^OTWSn`aSn\oVYPU}r��\Et*fgSUP��#SnTWS�`aS XAPW^OTRSUM���NQVRl�TWSnPWcGSUkUV�VR[aVRlOS$fg[���SUT�SUMOt*S$[Ah
VYlES�VYNgPWPR^OSZ}	�
\]VRlOS�PRSUkUVRNg[*\HPWlO[���\bVRlOSsX �*SnTRXAt*Ss`aS XAPW^OTRSUM]�O_GSUT�XA\Ot*fQS���XAP^¦�¨ � MESnt*TWSnSnPU}

SUVrXAf8} Ó ���*�E� Õ �oVYlOS�TYXAMONgXAf ÷ kU[�[ATRMONQ\dXZVYS�[Ah�VRlOS�\E[�MOSUPrMOSv�d\ONg\EtuVYlES�hq[*^OT	V
��[6±
MONQ`~SU\OPRNQ[*\dXAf
�d\ON�VYSHSUfgSn`aSn\oVa`aSnPRlESnP Ó ® ³�VY[ZV{XAfrSUfgSU`~SU\4VRP Õ ��[*\OS]SnXAk{l�hq[AT�VYlOSbfgSvh¦V��*SU\4VRTRNQkn^OfgXAT»Sn\OMO[6±
k XZTRMONQ^O`��*VRlOS�SUcONgknXATRMENg^O`b�4XA\OM~TRNgtAl4V	�ASn\oVYTWNgkn^EfeXAT/hqTRSUS�XA\EM�PRSUcEV{XZf���XAfQfgPn�o��XAP�PWNg`�^EfQV{XZ\OSv±
[*^OPWfQx$�OVRVRSnM Ó £*£A¨� s��� Õ VY[�VYlESrkn[;[*TRMENg\dXZVRSnP>[ZhdVYlOSpknXATRMONgXAk�PW^OTWhjXZknSnP/^EPRNg\EtsX�kn[*\OPiVYTRXANg\OSUM
fgNQ\OS XZT�fgS XZPWVW±�PRm4^dXATWSnPu`~SvVYlO[;M�}Æ�plOS~kn[*\EPWVYTRXANg\oVRPuNQ`~c�[*PRSUM´[A\´VYlESa�OVuSn\EPR^OTWS�MOSUTRNQ�ZXZVRNQ�AS
PWx;`a`~SvVYTix�XZV�VYlOS�fQSUh¦V��*SU\4VRTRNQkn^OfgXAT�XAc�Sv��XA\OM�VRlOS�SncENgk XZTRMONgXAfKtASn[*`aSUVRTRNgk$`aNg\ONQ`�^O`b�GXZ\OM
MOSUTRNQ�ZXZVRNQ�AS�Snm4^dXAfQNQV
xHX6V�VRlOSsTRNQt*loVr�*SU\4VRTRNQkn^OfgXATphqTRSnS$XA\EMbPWSncEVYXAf��rXZfgf�_�[*^O\OMOXATRNQSnPn}

����Ng\Ot�VY[�VRlOSrPRcOXATRPWNQV
xu[Ah�t*Sn[A`~SvVYTRNQk�kU[�[*TWMONg\OXZVYSUP�Ng\uVYlOSpXZcONgknXAf Ó feXZPWV Õ PRfQNgknSZ�AVYlES
TYXZMONeXAf;c�[*PRN�VYNg[A\OP�[Ah�VRlOSr\O[;MOSnP	X6V>VYlOSr�A�BXAcGSû��XZ\OM»SncONQk XATWMONeXAf;t*SU[*`~SvVYTWNgk�`aNg\ENg`�^O`'�#SnTWS
\O[AVu�OVRVRSnM?3?Ng\EPWVYSnXAM��>VRlOSnPWSÆ\O[;MdXAf#�ZXATWNeXA_EfgSnPs�#SnTRS]XZPRPRNQt*\OSUMµVYlOS�t*Sn[*`aSUVRTRNQk~kU[�[*TWMONg\OXZVYSUP
[Ah�VRlOS:VRNQV{XZ\ONg^O`¤[���NQMOS:MO[ZVYPÆX6V~VRlOSnPWS�fg[;k XZVRNg[*\EPn}¶�plOS:TWSn`~XANg\ENg\Ot TYXAMENeXAfpkU[�[*TWMONg\OXZVYSUP



® �

� �����
�����
Ñ �
Ò �¢
� ��
� ����
���
¬ Ó �ÓÔ Õ
­ �
� �� �
����
� � �
��
���� � �
��
� ��
�� ����
�� �
� �� �
�� ��
��
� �� �
� � �
� � �
�� ¢� �
� �
Ö � �
��
� ��×�
�

� �
� ��
���
�� ¡
���
� � ¢�
� �
� ��
���
��� � �
�¬
�
��
�
� �� �� �
�
� �� �
£�� � �
�� ��
�� �¢
¢
� �
� �� �
­ �
Ø £�Ù
£¥Ó
£¨Ó
£Ù¨�£Ó
Ñ5£Ø
¥ £ÔÓ
£� �
� ÚÚ
Û �

Ò �� �
� �� �
�Ü �
����
� ��
��� �
�Ü±¡�
�¨ �
ÓÓ �
� �
  �� �
��
� �
��� ��
��
Ý � � �
� ��
� �� �
��
�Ý �
�� �
���� � �
� � Þ
�ßÑ
� �� �
��� à
����
� �� �
��

����
� � �
�� �
�� �
� �
��
�� �
áÑ ¨
� �� �
��� �



¬A«

x

z

y

¯±°§²�âN¸È°�µ�·ÎÏÊ¸%ÇT¸È½AÉf»ÈÁAÁ�ÏÆ¿#´¼½]°¾ÉÊ¸¹µÍÐ#µÍÉÊ¸ÈÇ

µ

λ
x1

d

θ

1
ξ

ξ

ξ3

2 2x

x3

¯ËÀ[²�âNÁl¿Î¸Èºã»ÈÁAÁ�ÏÆ¿#´¶½[°¾ÉÊ¸¹µÍÐ#µÍÉÊ¸ÈÇ
��NQt*^OTRS��R�{} ¬ ��
;k{lOSn`~XZVYNQk�MONgXAt*TYXZ`~P~[Ah�VYlOS±5i`~SnXAPR^OTWSn`aSn\oV�7�XZ\OM 5W`~[;MOSUf.7µkU[�[ATRMONQ\dXZVYS
PWx;PiVYSn`aPn} Ó X Õ �0[;k X6VYNg[A\OPp[Ah�VYlOSsNg\EMONQ�;NgME^dXAf-PWfgNQknSnP�XATWS�TRSUcOTRSUPRSn\oVRSnM�_ox]cOfgXA\OSnPU�O��lONgk{l�XATWS
cdXATRXAfgfQSnf�VY[�S XZk{lu[AVRlOSnT�_E^EV�\O[AV0c�SnTRc�Sn\EMONgkU^OfeXATGVY[pVYlOS	fQ[*\OtZ±
X6��NgP-[Zh;VRlOS?�A��k X �;NQV
xA} Ó _ Õ �plOS
TRSUkUVYXA\Ot*^OfgXAT��rXZTWVYSUPRNgXA\±5W`a[�MOSUf.7akn[;[*TRMENg\dXZVRS�Pix�PiVYSU` Óqò�ó � ò�õ � ò�övÕ NQP�kn[*fQfgNQ\OS XATp��N�VYl�VYlES
fg[A\OtZ±�X��ENQPs[AhpVYlOSÆ�A��k X �;NQV
xA}��plOSÆcOTW[*feX6VYS�PWcOlOSUTR[*NQMdXAf?kn[;[*TRMONQ\dXZVRS~Pix�PiVYSU` Ó8÷ � ø � ùAÕ NQP
kn[A\4�ASn\ONQSn\oVshq[*T�`a[;MOSnfQNg\Otak XATWMONeXZk�t*Sn[A`~SvVYTWxA}��plOS�kn^ETW�;NgfQNg\OSnXAT�cOXATYXA`aSUVRTRNQkukU[�[*TWMONg\OXZVYSUP
Óqú6ó � ú õ � ú ö{Õ ��^OPRSUMDNQ\��OVWVYNg\Et�XA\OM�PW^O_OPRSUm4^OSn\oV:XA\dXAf�x�PWNgPU��XZTRS:VRlOSºfg[;k XAfp�d\ENQVYS:SnfgSU`~SU\oV
kn[;[*TWMONg\dX6VYSnPU}

�#SnTRSs�OVWVYSnM]VY[~³E� ¥ ¬�� t*SU[*`~SvVYTWNgk�kU[�[*TWMONg\OXZVYSUPn�dNg\oVRSnTRc�[*fgXZVYSUM]��N�VYl]_ONQkn^O_ONQks��SUTR`aNQVYS�_OXAPRNQP
hq^O\OkvVYNQ[*\OP¾q £*£;� � ¥IsKVR[�cOTW[���NQMOS�MESnTRN��ZXZVYN��*S$kn[*\oVYNQ\4^ONQV
x][*\bVYlOSuPR^OTihjXAknSUPn}��K[~t*Sn\OSUTYXZVRS�VYlES
PRNQ\Ot*fQSbVRlOTRSUSv±
MENg`aSn\OPWNg[*\dXZf��A[*fg^E`~SvVYTRNQk�`aSnPWl�hqTR[A` VRlOS:hq[*^ET~V
�#[Z±
MONQ`~SU\OPRNQ[*\dXAf�`aSnPWlOSnPU�
XAMOMENQVYNQ[*\dXAf0\O[;MOSUP���SUTRS�MOSv�d\OSnM Ng\�VYlOS��A�þ`aNgM��rXAfQf8��XA\OM�VRlOS�V
�#[Z±
MENg`aSn\OPWNg[*\dXZfKPW^OTWhjXAkUS
SnfQSn`aSn\oVYP$��SUTRS~kn[*\O\ESnkUVRSnM VRTYXA\OPW`�^OTRXAfgf�xº_ox´MESU�d\ONQ\Ot:\E[�MdXZf?NQ\oVYSnTWkn[*\E\OSnkvVYNg[A\OPuVRlOTR[*^Et*l
VYlES~`�xA[�knXATRMENeXAf>��XAfgfQPn}Æ�plES~�d\dXZf	VRlOTRSUSv±�MONg`aSn\OPWNg[*\OXAf/`~SUPRl´[Ah�¥*¨]SnfQSn`aSn\oVYP Ó ¬*¬ £HVR[AV{XAf
 s��� Õ MOSv�d\OSnP$VYlOSat*SU[*`~SvVYTixº[Ah?VYlOS»�*SU\4VRTRNQkn^OfgXATs`~[;MOSnf>XA\OM´��XAP$^OPRSUM´VR[b�OVsVRlOSa�O_GSUT
XA\OtAfgS�`aS XAPW^OTRSU`~SU\4VRPn}

�plOS�t*SU[*`aSUVYTWNgk�kn[;[*TRMONQ\dXZVRSnP�[Zh�VRlOS��dTWPWV�XA\EMHfeXAPiVrPRSUTRNgXAfGVRNgPRPW^OS�PWSnkUVRNg[*\][Ah0SnXAk{l



¬��

_OfQ[�k{z��#SnTWS�`~XAcOc�SnMa[*\oVY[sVYlOS�t*SU[*`aSUVYTWNgkp`a[�MESnfOVY[$MOSv�d\OS�VYlOS�fg[;k XZVRNg[*\�[Zh-VYlES�`aS XZPR^OTWSnM
�d_�SnT�XA\OtAfgSnPpTWSnfgXZVYN��*S�VY[»VYlES$`a[;MOSnf2}>�plOS$`~SnXAPR^OTWSnM]�d_�SnT�XA\Ot*fQSnPp�#SnTRSsVYlESn\b`�XAcEcGSUM]VR[
VYlES�XAcEcOTR[*cETRNeX6VYS�VYTRXA\OPW`�^OTYXZf�cG[*PWNQVRNg[*\OPpNQ\bVRlOSs`~[;MOSUf8�dXA\EM�kU[*TRTWSnkUVRSnM:hq[AT�VRlOSsMONQÜGSnTWSn\OkUS
_�SUV
�#SnSn\»VYlESrcOfeXZ\OS�[AhdVRlOS�VRNgPRPW^OSrPWfgNgkUSnP Ó VY[���lONgk{l�VRlOSr`aS XAPW^OTRSUM»XA\Ot*fQSnPK�#SnTWSpTRSvhqSnTRSU\OknSUM Õ
XA\OM�VRlOSHkn^OTi�;NgfgNQ\OS XZT�fg[;k XAf	�d\ON�VYSHSUfgSn`aSn\oV»kUNgTRkU^O`»hqSnTRSU\oVYNeXZf�cOfgXA\OS Ó VYlOS úZó O ú ö cOfgXA\OSZ�	VR[
��lONQk{l�VYlOS�XZ\Ot*fgSUP�XATWS�TWSUhqSnTWSn\OkUSnM�Ng\�VYlOS�`a[;MOSnf Õ }��plONgP�kU[*TRTWSnkvVYNg[A\�NgP�TRSnm4^ONQTRSUMº_GSUk XA^OPWS
VYlESHcOfeXA\ESÆ[Ah�VYlOSÆVRNgPWPR^OSHPWfgNgkUSnP�NQP�\O[AVn�/Ng\�t*SU\OSnTRXAf8�/cOXATYXAfQfgSUf?VR[�VYlOS ú6ó O ú ö cEfeXA\OS�Ng\ VYlES
VYlETRSnSû±
MONQ`~SU\OPRNQ[*\dXAf�SnfQSn`aSn\oVYPU}	��SUMO^O\OMOXA\oV�\O[�MESnP�XZV#VYlOSs����_�[*^O\OMOXATWx Ó fQNgzAS�VYlO[APRS�^OPWSnM
_oxH��NgSnfQPRSU\HSUV�XAf2} Ó ���*�E� ÕWÕ XAfQfg[���hq[*T?VYlOSsXA_ETR^OcEV�k{lOXA\Ot*S�NQ\��d_�SnT�XA\OtAfgS�NQ\ÆVYlOSUPRS�TWSnt*NQ[*\OPn}
��N�VRVYSUM~�d_�SnTrXA\Ot*fQSnP#XZV�VRlOS�\O[;MOSnPrXAfg[*\Et$VRlOS����'SU\OMO[;k XATWMONeXAf�kUNgTRkU^O`»hqSnTRSU\oVYNeXZfG_�[*^O\OMOXATWx
�#SnTRS kn[A\OPWVRTYXANQ\OSnM�VY[�_�S�Snm4^dXAf�VR[�VRlO[*PWS´X6VHVYlOSºkU[*TRTWSnPRc�[*\OMENg\Ot�\O[;MOSnPHNQ\¶VRlOS XAcONQk XAf
`aNgME��XAfgf R XAt*XANg\º[���Ng\EtÆVY[ÆVYlES�PRcdXATWPRN�V
xº[Ah?`~SnXAPR^ETRSn`aSn\oVRP$NQ\�VYlONQP�TRSUt*Ng[A\�}u�plESaPRXA`aS
kn[A\OPWVRTYXANQ\4V/��XAP#XAcOcOfQNgSUM�VY[uXsPWNg\OtAfgSr\O[;MOS�XZV/VRlOS����BSU\OMO[;k XATWMONeXAfE_G[*^E\OMdXATix»XZV/VYlES�_OXAPRSZ}
���*SUT � ® � ¥ «*« fg[;k XZf?�d_�SnT»XZ\Ot*fgS�`~SnXAPR^OTWSn`aSn\oVYP�hqTW[*` ¥E� ¬Z� £:PRSUTRNeXZf�PRSUkUVRNg[*\OP��#SnTWSÆ�OVRVRSnM
Ó � ³ ®  s�s� Õ ^OPRNQ\Ota_ONgfQNg\OSnXATi±�kn^O_ONQk���SnTW`~N�VYS�_dXAPWNgPphq^O\OkvVYNQ[*\OPn}

t|tQuÂÁ üÌxH«:���æz:«

�plOS��EVRVYSUMÆVYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAfd�d\ON�VYS�SnfgSU`~SU\oVr`a[�MOSUfG[Zh�VYlOS��*Sn\oVRTRNgkU^OfeXZT�t*SU[*`»±
SUVRTWx~XA\OMa�d_�SnT#XA\Ot*fQSnP?NgP	PRlO[���\ÆNQ\Æ��NQt*^OTWS��W�{}ý¨$XA\OM��R�{}ý©�}>�plOS�TR[;[AV?`~SnXA\~PWm4^dXATRSUMHSnTWTR[*TWP
Ó ����
E� Õ [ZhdVYlOSpt*SU[*`aSUVYTWNgk#XA\OM��d_�SnTK�OVYP/XZTRSrPW^O`~`~XATWNgñnSUM�_ox�TWSnt*NQ[*\�NQ\���XZ_OfgS#�R�{} � }/���*SUT
£*£�� ¬A«*« `~SnXAPR^ETRSn`aSn\oVRP�XATRS~TRSUcOTRSUPRSn\oVRSnM�_ox�©A¥A¨�MOSUt*TRSUSnP�[AhrhqTWSnSUMO[*`§��NQVYlµX�����
E��[Ah
S « } ¬A¬ `~` Ng\:VRlOS�t*SU[*`~SvVYTWNgk$PR^OTihjXAknSUPuXZ\OM+S � � MOSnt*TWSnSUP$NQ\:VYlES��d_GSUT�XA\OtAfgSnPU}s�plOS»���
hqTRSUS���XAfgf�ldXAM~VYlOS�lONgt*lESnPWV�SnTWTR[*T?[AhAS « }ý©*£u`a`þXA\OM�VRlOS��A�J��XAfQf�lOXAM�VYlES�SnTWTR[*T#[AhAS « } ¥ ¬
`a`�}��KNQVRVRNg\OtaSnTWTR[*TWP�hq[*T�VYlOS��d_�SnT�XA\Ot*fQS�MONQPWVYTWNg_O^�VYNg[A\b�#SnTWSalENgt*lOSUPWV�hq[*T�VYlES�XAc�Sv� Ó Ss¥ �
MOSUt*TRSUSnP Õ XA\OMbfg[��#SnPiV�hq[ATrVYlOSsPRSUcEVY^E` Ó S �*� } � MESnt*TWSnSnP Õ }

"�TR[*PWPKXZ\dXZVY[A`~NQk XAf6Ng\Ehq[ATR`~XZVYNQ[*\�k XZ\$_�S	Sv�;VYTRXAkUVRSnM$hqTR[*`BVYlOS	`a[�MOSUf Ó �KXA_OfQS/�R�{}ý£ Õ }
�plOSH�*[Afg^O`aSnP»[Ah�VYlOSb�A�¢hqTRSUSÆ�rXZfgf8�	PWSncEVR^O`�������hqTRSnSH��XAfgf2�?XA\OM�XAc�Sv��XATWS]k XAfQkn^OfgXZVYSUM
hqTR[A`§VRlOS�VRlOTRSUSv±
MENg`aSn\OPWNg[*\dXZf?SUfgSU`~SU\4Vu�*[*fQ^O`aSnP�TWSncOTWSnPWSn\oVYNQ\Ot�VYlO[APRSÆTWSnt*NQ[*\OP�NQ\µVYlESÆXAkû±



¬ £

��NQt*^OTRS#�R�{} ¨E����\oVYSUTRNg[AT��;NgSU��[Ah�VRlOS��OVWVYSnM�VRlOTRSUSv±
MENg`aSn\OPWNg[*\dXZf4�O\ONQVRSrSnfQSn`aSn\oV/`a[�MOSUf�PWlO[��r±
Ng\EtaNQ\oVYSnTWcG[AfeXZVRSnMÆ�d_�SnT�XA\OtAfgSnPpPW^Oc�SnTRc�[*PWSnM:[A\�SUcONgknXATRMONgXAf�XZ\OM�SU\OMO[;k XATWMONeXZf�PR^OTihjXAknSUPn}



¬ ¥

��NQt*^OTRSº�W�{}Ö©;��wK[*PiVYSnTWNg[*T]fgXZVYSUTYXAf���NQSU� [AhuVRlOSº�OVRVRSnM¶VYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf��O\ONQVRSºSnfgSU`~SU\oV
`a[�MOSUf>PRlE[���NQ\OtbNg\oVYSUTRc�[*feXZVRSnMº�d_�SnT$XA\OtAfgSnPsPW^OcGSUTRc�[*PRSUMµ[*\ SncENgk XZTRMONgXAf/XA\OM Sn\EMO[�knXATRMENeXAf
PR^ETWhjXAkUSnPn}



¬ ®

lOSnXATWV t*SU[*`aSUVYTix ����
�� �d_�SnTWP ����
E� \4^O`�_�SnT�[Ah
TWSnt*NQ[*\ ä�cG[*NQ\oVYP Ó `~` Õ ä�PRSnkvVYNQ[*\OP Ó MOSntO} Õ SUfgSU`~SU\4VRP
�A���K� ¥o£ «*« « } ¥ ¬ ��¬ ¨ � ��¬ } ® � £
������� ¥ ��¬ © « }ý©*£ ¬A�*� � ³E} ¥ ¨

�SUcEVY^E` ��¬�� ® « } ® © ³ ¬ £ �*� } � ¨
��cGSû� ® ³ « « } ¨ � ¬ ©*£ ¥ � } � � £
[��*SUTYXAfQf ³*¥ ¬�� « } ¬*¬ ¥ ¬A� £ � ³E} ¨ ¥*¨

�KXA_OfgS��R�{} � �	��[�[AV#`aS XA\ÆPWm4^dXATRSUM]SnTRTW[*TRP Ó ����
E� Õ Ng\~VYlOS��EVRVYSUMÆ�d\ON�VYS�SUfgSn`aSn\oV�t*Sn[*`aSUVRTWx
Ó ¬A¬ £� s�s� Õ XA\OM]�d_�SnT�MONgPiVYTWNg_O^EVRNg[*\ Ó � ³ ®  s��� Õ `a[�MESnfgPU}

VY^OXAf�lOS XZTWV }/�plES�X �*SUTYXAtASsVRlONgk{z4\OSUPRP�[AhKVRlOSsPYXA`aSsSnfQSn`aSn\oVYPr��XAP�^OPRSUM�VY[»MOSvVYSUTR`aNg\OS���XAfgf
VYlENgk{z4\OSnPWPn}	�plOSpVY[ZV{XAfO`ux*[;k XATWMONeXAf;�*[*fQ^O`aSpNg\�VYlES�`a[;MOSnfE��XAP?¨E} ¨ � `~NQfgfQNgfgN�VYSUTRP0XA\OM�VRlOS��A�
XA\OMµ��� knX ��N�VYNQSnP$ldXAM´�A[*fg^E`~SUP$[Zh�£�} ® � XA\OM � }Ö© ¬ `aNgfgfQNgfQNQVYSUTRPU�GTWSnPRc�SnkvVYN��*Snf�x*}H�plOS»VYTRXA\OP�±
`�^OTRXAf-�d_�SnT�MONQPWVRTRNg_E^EVYNQ[*\OPr�#SnTRSsVYlES$NQ\oVYSnTWcG[AfeXZVRSnMH�ZXAfg^OSUP�XAfg[A\Ot»XafQNg\OS�Ng\HVYlOS$Snm4^dX6VY[*TWNeXAf
cOfgXA\OSHXZVuVYlOSHkUNgTWkn^O`»hqSnTWSn\oVYNgXAf#`aNgMEcG[*NQ\oV�[Ah�SnXAk{l�TRSntANg[*\���Sv��knSUcEV»VYlOSHXZcGSû�-�/��lOSUTRSHVYlES
XA\OtAfgSnP�XATRS�Ng\oVYSUTRc�[*feX6VYSnMahqTR[*` VRlOS�fQ[*\Ot*N�VY^OMONQ\dXAfd`aNgMOc�[*NQ\4V	[Zh�VYlOS�XAcONgknXAf�SnfgSU`~SU\oVYP�NQ\�VYlES
feX6VYSnTRXAfK��XAfQf8}s�plOS��OVRVRSnMº�d_�SnT�MONQPWVRTRNg_E^EVYNQ[*\�SnTWTR[*TWPsXATRS»XZfgf�_GSUfg[�� £ « MOSnt*TWSnSUP$Sû��knSnc�V�X6V
VYlES»XAcGSû�G����lOSnTWSatATYXAMONQSn\oVYP�[Ah?`~SnXAPR^OTWSnMº�d_�SnTsXA\Et*fgSUP���SUTRS»cOTWNg`~XATRNQfQx]`a[*\O[AVR[*\ONgkZ�-_O^�V
MOSU`~[*\EPWVYTRXZVYSUM�MONQPWVYNQ\OkUV�VYTRXA\OPRN�VYNQ[*\bhqTW[*` X�c�[*PRN�VYNQ�ASuVRTYXA\OPW`�^OTRXAf0t*TYXAMENgSn\oV�VY[HX�\ESntoXZVRNQ�AS

lOS XATiV �*[Afg^O`aS X��ASnTRXAt*S��rXZfgf VRTYXA\OPW`�^OTRXAf-�d_�SnT�XA\OtAfgS
TWSnt*NQ[*\ Ó `af Õ VRlONgk{z4\OSUPRP Ó `a` Õ MONgPiVYTRNQ_O^EVRNg[*\ Ó MOSnt*TWSnSUP Õ

SncENgk XZTRMONQ^O` Sn\OME[�knXATRMONQ^O`
�A�!hqTRSnS���XAfgf ¥E} ® £ ® } � ³ ¦�© �D� « ¬A� }ý¨
PRSUcEV{XAf���XAfgf � } ¥*¨ ® } ³*³ ¦ ® ¬Ë��� ¬�� } ¬
���¸hqTWSnS���XAfgf � } ¥ ¬ � } ¨ � ¦�©A³ � £ £A³�} «
XAc�Sv� « } ® ³ ¥E} ® � ¦�£ �:� ¨ ¨ � }ý¥

�KXA_OfQS��R�{}ý£��	��\dXZVR[*`aNgk XZf-Ng\�hq[*TR`~XZVYNQ[*\~hqTW[*`ÿVRlOS��d\ONQVRS�SnfQSn`aSn\oV�`~[;MOSUf8}



¬*¬

t*TRXAMONgSU\oV�Ng\HVYlOS$XA\oVRSnTRNQ[*TpTRSUt*Ng[A\ Ó ��NQt*^OTRS��W�{}ý³ Õ }

t|tQu�Ý Ý�}�«Ë~H��«:«|}�Å�y

�plOSs`aSUVYlE[�MOPp^EPRSnM]VY[�kU[*fgfQSnkvVrVYlOS�tASn[*`aSUVRTRNgk�XA\OMH�d_�SnTp[*TWNgSn\oVYXZVYNQ[*\ÆMdXZVYX�cOTR[Z±
�;NgMOSUM�X»`~SnXA\OPpVY[~k{lOSnk{zHhq[*T�Pix�PiVYSU`�XZVRNgk$SnTWTR[*T�Ng\]VYlES$VRTYXA\OPW`�^OTRXAf�fg[;k XZVRNg[*\H[Zh�VYlESu`aS X6±
PR^ETRSnMb�d_�SnT�XA\Ot*fQSnPn}?� XZfgf-VRlONgk{z4\OSUPRP�VRlOTR[A^Ot*lO[*^�V�VRlOS$lOS XATiV���XAP�SnPiVYNg`~XZVRSnMbNg\HV
��[a�rX x;P
hq[*THSnXAk{lJ_OfQ[�k{z�[Ah$VYNgPWPR^OS PRSUkUVRNg[*\OSUM�}���NgTWPWVHVRlOS�TYXAMONgXAf�VRlONgk{z4\OSUPRP�[Ah�SnXAk{lB_Ofg[;k{z���XAP
`aS XAPW^OTRSUM�hqTR[*`�VYlES�PRlO[ATWVW±
X6��NgP�PRfgNQknSUP Ó ��NQt*^OTWSu�W�{} � Õ XZV�VRlOS�SncENgk XZTRMONgXAf�XA\OMºSn\EMO[�knXATRMENeXAf
Sn\EMOcG[ANg\oVYP�[ZhrVYlOS�MOSnPWNgTRSUM VYTRXA\OPR`�^OTYXAf?PRSUkUVRNg[*\ONQ\Ot�cdX6VYl�}��plOSHMONgPiV{XA\EknS�_�SUV
�#SnSU\�VRlOSnPWS
c�[*Ng\oVYP���XAP$MOSnPWNgt*\dX6VYSnM�VYlES�5WNQ`�XZt*SnM�VRlONgk{z4\OSUPRPn� 7 ×OØ �KXZ\OM´NQP$XAknkU^OTYXZVRSaVR[b��N�VYlONQ\�cON���Snf
TRSUPR[*fQ^EVYNQ[*\�[Ah$Ng`~XAt*SUP Ó « } «E� ¥ `~` Õ } ��h¦VYSUTHPRSUkUVYNQ[*\ONQ\Ot�X�PRSnkU[*\OMdXZTWx�`aS XAPW^OTRS�[Ahs��XAfgf
VYlENgk{z4\OSnPWP��rXZP�kn[*`acO^EVRSnM�_ox�`�^Of�VYNgcEfQx;Ng\Ot�VRlOS�\4^O`�_�SnT�[Ah/PRSUkUVRNg[*\OP�_4xbVYlES�VYlONQk{z4\OSnPWP�[Ah
S XZk{lºPRSnkvVYNQ[*\?3-VRlOS�fg[;k XZf���XAfgf0VYlENgk{z4\OSnPWP�kn[*`acO^EVRSnMºNQ\�VYlENgP�`~XA\O\ESnT���XAP�MOSUPRNQt*\dXZVRSnM�VYlES
5WPWSnkUVRNg[*\ESnM]VYlONQk{z;\ESnPRPì7�[*T ×dÙ }

��PWPR^O`aNg\Et�hq[*T�VRlOS�`a[*`~SU\oV�VRldXZV�SnXAk{l�VYNQPRPR^ES�_Ofg[;k{zbldXAMº\O[ÆkU^OTW�ZXZVR^OTRS�NQ\:VYlES
fg[A\Ot*NQVR^OMONQ\dXAf�MENgTRSUkUVRNg[*\ Ó N2} SZ}Q�?VYlOSblOSnXATWVaNgP»kvx�fQNg\OMETRNgknXAf Õ �/VYlOSU\¹X�cOfg[AV»[Zh�VYlES�PWSnkUVRNg[*\ESnM
VYlENgk{z4\OSnPWPÆ�*SUTRPR^EPÆVYlOS�Ng`~XAt*SnM�VYlENgk{z4\OSnPWPÆ��[A^OfgM¹_�S:fQNg\OSnXAT»NQh�VRlOS:`aS XZPR^OTWSn`aSn\oVYP��#SnTWS
c�SnTWhqSUkUVn}?�
\bTRSnXAfgN�V
x*�;VYlOSsfg[A\Ot*NQVR^OMONQ\dXAf�kn^OTi�AX6VY^OTWS$[ZhKVRlOS��rXAfQf-��NgfQf-NQ\4VRTR[;MO^OkUS$SUTRTW[*TpNg\HVYlES
Ng`~XAt*SUM VRlONgk{z4\OSUPRPU}:�plOSÆPWSnkvVYNg[A\OSnMµVRlONgk{z4\OSUPRP�`aS XZPR^OTWSn`aSn\oV���NQfgf	_GS~SnTWTR[*\OSU[*^OPuMO^OS~VR[
MON�Ü-SUTRSn\EknSnPuNg\�VYlOS~MOSnPWNgTWSnMµPWSnkvVYNg[A\ONg\OtbcdXZVRl´hqTW[*`°VYlOS~XAkvVY^dXAf	cdX6VYl���VYTYXZ_GSUkn^OfgXAS~[A\´VYlES
Sn\EMO[�knXATRMENeXAf�PR^ETWhjXAkUSA��XA\OMÆMON�Ü-SUTRSU\OknSUP�_�SUV
�#SnSn\ÆVRlOS�PWSnkvVYNg[A\ONg\Ot$cOfgXA\OS�XA\OM~VRlOS�SUcONgknXATRMENeXAf
V{XZ\Ot*Sn\oV�cOfgXA\OSA}


�NQ\OknSs_�[AVYl][Ah�VYlOSsVYlENgk{z4\OSnPWP�`aS XZPR^OTWSnP�ldX �*S$PR[*`aSs^O\OkUSnTWVYXANg\oV
xA��X»VR[AV{XAf-fgS XZPWVW±
PRm4^dXZTRSnPr�EV^qÊ£A¨�sG[Ah�VYlOS�Ng`~XAt*SnM»VYlENgk{z4\OSnPWPrVY[�VRlOS�PWSnkUVRNg[*\ESnMÆVYlENgk{z4\OSnPWPr�rXZPrkn[*`acO^EVRSnM�hq[AT
� ¥*¨ÆVRNgPRPW^OSa_Ofg[;k{z4P$NQ\ºVYlONQP$lES XATiV }a��PsPRlO[���\ NQ\ ��Ngt*^ETRS��R�{} � ��VYlES~TWSnfeX6VYNg[A\OPRlONQcº_GSvV
��SUSn\
VYlES�V
�#[�VYlENgk{z4\OSnPWPr`aS XAPW^OTRSUP#NQP#PW[*`~Sv��ldXZV#fgNQ\OS XAT	XZ\OM~VRlOS�Pix�PiVYSU`�XZVRNgk�SnTWTR[*T Ó « } « ® ¬ `a` Õ
NgP�PRNgtA\ONQ�dknXA\oVYf�xµfQSnPRP�VRldXA\�VYlOS]����
 SnTWTR[*T�[Zh�VRlOSHt*Sn[A`~SvVYTRNQk��OV»[Ah�VRlOS]`~[;MOSnf Ó S « } ¬*¬
`a` Õ }K�plONQP#PW^Ot*t*SUPWVRP?VRldXZV?`�XZcOcONg\EtsVRlOS�\O[*TW`�XAfQNgñUSnM�MOSUcEVYlOP�XAfg[A\Ot�VYlOS�PRSUkUVRNg[*\ONQ\OtscdXZVRlOP



¬ ¨

��NQt*^OTRS��W�{}ý³E�/��S XAPW^OTRSUM��E^E\Okn[*TWTRSUkUVYSUMÆ�d_�SnTrXZ\Ot*fgSUP/hqTR[*` SUNgt*loV�XAcONgknXAfdVYNQPRPR^ES�_OfQ[�k{z4PU}/�plOS
��lON�VYSpkn[A\4VR[*^OT	[*^EVRfgNQ\OSnP�VRNgPWPR^OSû±
TR^E_O_GSUT	_G[*^E\OMdXATix*}��¶lON�VYSpMO[ZVYP	XZV	fQ[��#SnT	TWNgt*loV	XA\EMa^EcOcGSUT
fgSvh¦VaXATRS]fQ[��#SnPiV�c�[*NQ\4VRP�VYlOSb�A� XA\OM���� knX��;N�VYNgSUPn�#TRSnPWcGSUkUVRNQ�*SUfQxA}��¶lON�VYS]fgNQ\OSnP�NQ\OMONgknXZVYS
MONQTRSnkvVYNQ[*\»[Ah-VRlOSpVYTYXZ\OPR`�^ETYXAfdPWSnkUVRNg[*\ENg\OtscdXZVRla��lENgk{l�SU\OMOSUMÆXZV	VYlES�fQ[��#SnT	TWNgt*loV	MO[AVn}/w/fg[AV
X6��SnPÆXATRSb�d_GSUTHXA\OtAfgS Ó �*SUTWVRNgk XZf�PWk XAfQSA�o¦ � £ « VR[ ��� £ « MESnt*TWSnSnP Õ �;Pn}'\E[*TR`~XAfgNQñnSUM���XAfgf
MOSUcEVYl Ó lO[*TRNQñn[*\oVYXAfKPWk XAfQSA� « } « NgP�SncONQk XATWMONg^E`�� � } « NgP�Sn\OME[�knXATRMONQ^O` Õ }���[AVYSuVYlOS�\ESntoXZVRNQ�AS
VYTRXA\OPW`�^OTYXZf�t*TYXZMONgSU\4V�NQ\HVYlOSscOfQ[AVYPp[*\]VYlES$TWNgt*loVn}



¬ ©

1

0

2

7654 8

I

S
se

ct
io

ne
d 

w
al

l t
hi

ck
es

s,
 h

   
(m

m
)

imaged wall thickness, h   (mm)
3

6

5

4

3

7

210

8

��NQt*^OTRS	�W�{} � ����[AV{XAf4fQS XAPiV�PWm;^OXATRSUP��OV>[ZhEVYlES#��XAfgfoVYlENgk{z4\OSnPWP	XAP�`~SnXAPR^OTWSnM�_ox$Ng`~XAt*S	PW^OTWhjXAkUS
c�[*Ng\oVYP�XA\EMbVRlOSu\4^O`�_GSUT�[Ah�kn[*fQfgSUkUVYSUMbVRTYXA\EPR`�^OTRXAf�PRSUkUVRNg[*\OPU}r�/m4^dXZVRNg[*\�[Ah�VRlOS��OVRVRSnM:fQNg\OS
NgP ×dÙ Ò «:� � ¨o£A¥ ® ¬ ×OØ ��«Ë�ý« ®A® ³ �*� }

VY[uVYlOS��EVRVYSUMHt*Sn[A`~SvVYTRNQk�`a[;MOSnf�MO[;SnPr\O[ZVpNg\oVYTW[�ME^OknS�XA\ox�Pix�PiVYSU`�XZVRNgk�MESU�;NeXZVRNg[*\ahqTR[*`þVYlES
VYTW^OSsfg[;k XZVRNg[*\�[AhKVRlOSs`~SnXAPR^ETRSnM]�d_�SnT�XA\OtAfgSnPU}

�plOSa����XA\OM´�A�þk X �;NQV
x��A[*fg^E`~SUPn��£�} ® � XA\OM � }ý© ¬ `af8��XATWS�PR[*`aSU��lOXZVsPR`~XAfgfQSnT
VYlOXA\:VYlES�Sn\EM�±
MONgXAPWVR[*fgNQk��*[*fQ^O`aSnP�[Zh	¥E} ¥*³�XA\EMº¥E}ý£ � `af0TRSnc�[*TiVYSnM�hq[*T�VRlOS�TRXA_O_ON�V¾q £ ¬ s8}��
\
XAMOMENQVYNQ[*\��4VYlOSsfgXATRt*SUTp�����*[*fQ^O`aS�Ng`acOfgNQSnP?VYlOS$�����rXZP�cETR[*_dXZ_OfQx~MONgPiVYSU\OMOSnM]��lONQfgS�_�SnNg\Et
�dfQfgSnMÆ��N�VYlbMOSn\oVYXAf�TR^O_E_GSUTn}

�plOS»c�[*PRN�VYNQ�AS�VY[H\OSUtoXZVRNQ�*S»PWlONQh¦V�NQ\�VYlOS�VRTYXA\OPW`�^OTRXAf>t*TRXAMONgSU\oV�[Ah?VYlOS��d_�SnTs[*TWN�±
Sn\oVYXZVYNQ[*\�X6V~VRlOS:XZcGSû� Ó ��NgtA^OTRSH�W�{}ý³ Õ ��XAP�^O\ESv��cGSUkUVRSnM�}¶�µS�XZVWVYTRNQ_O^EVRS]VRlONgPak{ldXA\Et*S:NQ\
VYTRXA\OPW`�^OTYXZf?�d_�SnTut*TYXZMONgSU\4VuMONQTRSnkvVYNQ[*\´VR[�VYlES~VYTRXA\OPWNQVYNQ[*\ [Ahp�d_�SnTRP$hqTR[*`§PW^O_GSUcONgknXATRMENg^O`
VY[»PW^O_GSU\OMO[;k XATWMONg^E` ��lOSUTRS�VYlOSsNQ`�_OTRNQk XZVRNg[*\�XA\Ot*fQS�[Ah0VYlESs�O_GSUTRPpNgPptATRS X6VYSnPiV�q £ � s8}	��PRNQ\Ot
lONQt*lOSnT�±
[*TWMOSnTuNg\oVYSUTRc�[*feX6VYNg[A\ hq^O\EkUVYNQ[*\OPuNg\µVRlOSÆfg[A\Ot*NQVR^OMONQ\dXAf/MONQTRSnkvVYNQ[*\��KVR[*t*SvVYlOSUT���NQVRl�X
\O[;MdXAf?Ng`�_ETRNgknXZVYNQ[*\ XA\Ot*fQS�cdXZTYXA`aSUVRSnT$Ng\µVRlOS�_dXZPYXAf�XA\OM�XAcENgk XZf#TWSnt*NQ[*\OPn�KPRlO[A^OfgM�TWSnMO^OkUS
VYlESs�EVRVYSUMb�O_GSUT�MENgPWVRTRNQ_O^EVYNQ[*\HSnTWTR[*TWPn}



¬ ³

�A����� �����K� 
�SUcEVY^O` ��c�Sv� VY[ZV{XAf
t*Sn[*`aSUVRTWx Ó `a` Õ «:� ³ « «:� © ¬ ��� £*© �D� £ � �D�Q� «
�d_GSUT Ó MOSUtO} Õ £ «:�ý¬ £Z³ �Ö¬ � © � ³ ¥ ® � £ £ ® �Q�

�KXA_OfgS��R�{} ¥E�/����
E��_ox~TRSUt*Ng[*\~hq[*T#VRlOS�PRNQ`~cOfQNQ�dSUM~`a[;MOSnfG^OPRNQ\Ot�VYTWNgfQNg\OSnXAT?��XZt*TYXA\Et*S�Ng\oVRSnTi±
c�[*feXZVRNg[*\�[AhKVRlOS��OVRVRSnMbkn[;[*TRMENg\dXZVRS��ZXAfg^OSUP�XA\OM]�d_�SnT�XA\Ot*fQSnPU}

�¹kU[*`~cOXATRNQPR[*\�[Zh�VRlOSr`aS XAPW^OTRSUM��d_GSUT/XA\OtAfgSnP>XA\OM�VYlES��OVRVRSnM�VYTRXA\OPW`�^OTYXZfEMONQPWVYTWN�±
_O^EVRNg[*\EP�NgP�PRlE[���\»NQ\���NQt*^OTRS?�R�{} ��« }K�plOS��OVWVYSUM��d_�SnT>MONQPWVRTRNg_E^EVYNQ[*\OP�XATRS#Ng\�kUfg[*PWSrXAtATRSnSU`~SU\oV
��NQVRlºVYlOS�`aS XAPW^OTRSUMµXZ\Ot*fgSUPsXA\OMºVYlES»�EVRVYSUM´MENgPWVRTRNQ_O^EVYNQ[*\OP�Ng\ºVYlOS»knXA\ONg\ES×q £*£"s8}��plESaSUcON�±
k XZTRMONgXAf�XA\Ot*fQSnP?XATWS�\ES XATWfQx»NgMESn\oVYNQk XAfONQ\aVRlOS�feXZVRSnTYXZf8�oXA\oVRSnTRNQ[*T	PRSUcEV{XAf2�;XA\OM�c�[*PiVYSnTWNg[*T/��XAfgfQPn}
�rVsVYlOS»SU\OMO[;k XATWMONg^O` [Ah�VRlOSa������lO[���Sv�*SUTn�KVRlOSak XA\ONQ\OS�`a[�MOSUf/ldXAP$XÆ�d_�SnT$[*TRNQSn\oV{XZVRNg[*\
knfQ[*PRS�VY[�ñUSnTW[�MOSnt*TWSnSUPn�O_O^�VrNg\aVYlOS�TYXA_O_ENQV?VYlOS�PRXA`aS�XA\OtAfgSnP�XAcOcOTW[oXAk{l ® « MOSntATRSnSUPn}	�
\ÆVYlES
XA\oVYSUTRNQ[*T>PRSUcEVY^E`þXsPWNg`aNgfgXAT�VRTYXA\EPR`�^OTRXAf�VRTRSU\OM~NQP/cOTRSUPRSU\4V#Ng\�_�[AVRla`a[;MOSnfQPn�*_O^�V/VYlOS�TYXZ_O_ONQV
`a[�MOSUf0[*TRNQSn\oV{XZVRNg[*\]NQP�PWlONQh¦VRSnM�XZcOcOTR[ ��Ng`~XZVRSnfQxH¥ « MOSUt*TRSUSnP�`~[*TWSuc�[*PWNQVYN��*SsTRSUfeXZVRNQ�AS$VR[~VYlES
k XZ\ONg\OS�`a[;MOSnf2}

�plOSÆlENgt*l�±�[*TRMESnTs�d\ONQVRS�SUfgSn`aSn\oV�`~[;MOSnf?cOTWSnPRSU\oVYSnM�lOSUTRSÆknXA\�_�S�PRNQ`~cEfgNQ�OSnM _4x
[*`aNQVWVYNg\Et�VYlOSsMOSUTRN��AX6VYNQ�ASnP�XA\EM�NQ\4VRSnTWcG[*fgXZVYNQ\Ot�[*\EfQx�VRlOS��OVRVRSnMbt*Sn[A`~SvVYTRNQk��ZXAfg^OSsXZ\OMb�O_GSUT
XA\OtAfgS$cdXATYXZ`~SvVYSnTWP�^EPRNg\Et~VYTWNgfQNg\OSnXAT��0XAt*TYXZ\Ot*S$_dXAPRNQP�hq^E\OkUVRNg[*\OPU}���fQVRlO[*^Ot*l]VYlENgP�XZcOcOTR[*XAk{l
Ng\EknTRSnXAPRSUP�VRlOS/VY[AVYXAfo����
E�:[Zh�VRlOS	t*Sn[*`aSUVRTRNQk>`~[;MOSUfAVY[�S � } � « `a`'XA\EMsVRlOS/�d_�SnT0MONgPiVYTWNg_O^�±
VYNQ[*\�����
E�ºVY[ÎS$£ ® } � MOSntATRSnSUP Ó MOSvV{XANQfgSUM�_ox�TWSnt*NQ[*\�Ng\���XA_EfgSr�W�{}ý¥ Õ �Ahq[*TKPR[*`aSpXAcOcEfgNgknXZVYNQ[*\OP
VYlES�PRNQ`~cEfgNQ�OSnMakn[*`acO^EVYXZVYNQ[*\OP?`�X x�¯W^OPWVRNQh¦x�VRlOS�TRSUMO^OkUSnM]XAkUkn^OTRXAkUxA}?�plES��OVRVRSnMÆtASn[*`aSUVRTRNgk
kn[;[*TWMONg\dX6VYS��ZXAfg^ESnP�XA\OM]�d_�SnT�XA\OtAfgSnP�XZTRS�fgNQPWVRSnM]Ng\]�KXA_OfgSUP��R�{} ® �O�R�{} ¬ ��XA\EM��W�{}ý¨E}

�plOSrVRSv�;V	[Ah�VYlENgP�k{lOXAcEVYSUTn�4Ng\�cdXATWVn�oNgP�X�TRSncETRNg\oV/[Zh�VRlOSp`~XZVYSUTRNeXZf�XZP/NQV/XZcOcGSnXATRP
NQ\ 
��������������*���¯���������! "�#��$��ª%��('Ü)+�-,.��$#/Ë,0%��M�����-,.���� 6�	��}?|E}/�	SUVWVYSnT~XA\OM���}
 �}��bk���^OfQfg[;k{l���¨ � Ó £�±
¥ Õ � ��¬ ©�± � ³ ® Ó ���*� ³ Õ } �a��XAP]VYlOSºcOTWNg`~XATWx�TRSUPRSnXATRk{lOSUT
XA\EM�XA^EVYlE[*T�XA\EM�VYlOS�kU[Z±�XZ^EVYlO[AT Ó P Õ fgNQPWVRSnM�NQ\:VYlONQP�cO^E_OfgNQk XZVRNg[*\�MONgTWSnkUVRSnM�XA\EM
PW^OcGSUTW�;NgPWSnMbVYlOSsTRSUPRSnXATRk{lb��lONgk{l]hq[*TR`aPrVYlES$_OXAPRNQP�hq[ATrVYlONQPpk{ldXAcEVRSnTn}



¬A�

åææ
çè
èæ
éè
æ � ¢�

� �
� �

êëæêìæêíææíæìæëæ

î�ïð ñ
ïò ó ôï
õ

åææ
çè
èæ
éè
æ � ¢�

� �
� �

êëæêìæêíææíæìæëæ

î öð ÷¶ø
ò ó ôù ú ô

åææ
çè
èæ
éè
æ � ¢�

� �
� �

êëæêìæêíææíæìæëæ î�ûð üý
þ ÿ ó �ò �
�î �ú�ò ó ô
ù ú ôð

åææ
çè
èæ
éè
æ � ¢�

� �
� �

êëæêìæêíææíæìæëæ î �ð üý
þ ÿ ó �ò �
�î�ïøò ó ô
ù ú ôð

åææ
çè
èæ
éè
æ � ¢�

� �
� �

êëæêìæêíææíæìæëæ
î�óð
� ú�ò ó ôù ú ô

��
��� ��
�� �
��
� � �
Ý � � �
� ��
� ��

�Ý �
� �
� �
��
� � �
Ý � � �
� ��
� ��

�Ý �
� �
�� ��
Ý � � �
� ��
� ��
� ¥¥�

� �����
�����
�ß �
� ��� ��
�� � �
�Ý ��
��
Ý � � �
� ��
� ��
� � �
��
� �
��
� � �
¬ � ��
����
� �
� ��
� ��
� �����
­ � �
�Ý ��
��
Ý � � �
� ��
� ��
� � �
��
�� ��
�

	 � �� ×�
�� �
� � �
��� �
� �� �
��
� ��×�
� ¡�
���
� ¢�
�¬
Û­ à�
� �
��
��� � �
��� �
�Ý
� � �
� ��
� �¬
� �� �
���­ �



¨ «


 �� 
� �
� � ��

�� ��
������

�� 
 ����

� �� � �
�

� 
�� � �
�
�
�
 
�
�
�
 
�
�
�
 

! �"

##$&%$#
'( %) '#
( %$''$
) #*+ %
+$
#,+ %$(
'( %) '#
(&%*$'(
-
' %.$*
) #,
. %#*
'(&%)'#
( %-- (
#)
/$ %() ,
)

##*&%.(
#,' %((
( %)) $
) .
'+ %$,
- #,
# %'#
#,' %((
(&%*,,+
*++
%,.-
#,*&%#,
#,' %((
( %- *'
.+
#(( %+)

#,. %*-
,'( %((
( %) ##,+
/) ,&%-*+
#++ %(
.,'( %
((
(&%'#+
''+,&%
'- *
#+*&%'-
,'( %((
( %+#'$
*
- ,&%.(.

#,- %- #
,$+ %#*
# %(*,
. /
- + %- +
'#,
' %$(
,$,&%).
(&%.$(
#'
/- %,*(+
#+) %+,
,$# %.
#( %+
*,'(
) $&%##$

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

.( %((
#,' %((
( %)) +
#' /
.# %'- .
.( %((
#,' %((
(&%*+',
, /
#*&%(- $
.( %((
#,' %((
( %- .) ,
.)
' %+'-

.( %((
,'( %((
( %*..
- $ /
-- %.+)
.( %((
,'( %((
(&%'$,
.(
/( %'(- ,
(
.( %((
,'( %((
( %- **+
,+
. %*(+

.( %((+
() %)-
( %.,'
'*+
. %') #
.( %((+
() %)-
(&%$'*
#$ /,
- %- ',
.( %((+
() %)-
( %'(+++
##$&%'(

,) %((
'' %+) $
( %$$$(
) /+,&%
-.*
,) %((
'' %+) $
(&%$'+,
#+ %
*- #.
,) %((
'' %+) $
( %')) ,
- +
- %.+,

- ( %((
#,' %((
( %) (',+
/$$&%#,.
- ( %((
#,' %((
(&%-.) ,
'+
- %.) ,
- ( %((
#,' %((
( %,$.,
**
. %) $(

- ( %((
,'( %((
( %*-) (
' /+
) %$(,
- ( %((
,'( %((
(&%-$((
'+
- %,'+
- ( %((
,'( %((
( %+#+(
'#,+ %
**

- ( %((+
+' %- $
( %$.*,
) /.
- %) ,+
- ( %((+
+' %- $
(&%$*'
#,
- # %',+
- ( %((+
+' %- $
( %*(,
- +
- ' %,((

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

Ò ��
� �����
Ñ �
� � ��
�� ¢��
� ��
�� ¢
� � ��
�� �
� ���
�
�� �
� �
��� �
� � ���
��¬ 1 £
2 £3­ � �
�Ý
� � �
� ��
� ��
¬54­ � �
��
�� �
� � �
� �� �
� � �
� � �
¡�
�� � �
�

� ¢
� � £
� �
�� �
� � ��
� � �
�����
�����
�� �
� ��
6 7�
¨98¥Ú ��
�: �� �
� �����
� ��
� �
�� 2 £
3 � ��
Ý � � �
� ��
� � 4� �
����
� �� �
��� à�
� �1 ��� �
� �����
�

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



¨ �

� ¢�
�� �
� � ��

;< � �
� �
�� �
� � ��

; ��� � �
2
3
1
4
2
3
1
4

� ��
�

�¥Ñ 8Ñ
�
¥Ô
¨ 8�Ó
� 8ßÓ¥Ú
Þ
Ñ ¨ 8Ñ ¨Ù
�¥Ù 8Ôß
¥Ô
¥ 8Ø Ú
ß 8ÚÔß
�Ù Þ
�Ñ=8ÙÑ
¥

�¥� 8Ñ
¥
¨ß� 8Ô
�
� 8�ÓÔ
Ø
�¥ß 8�
Ø
�¥¥ 8ÔÔ
¨ßß 8ßß
� 8�ÑØ
Ñ Þ
¥Ñ=8Ø Ó
�

�¥� 8ÚÓ
¨Ñ ¨ 8¥
¨
� 8ßÔß
¥ Þ
�Ñ Ú 8¨
�
�¥¥ 8Ô
¥
¨Ñ ¨98¥
¨
ß 8ÚÓ
�¨Ù
�Ô
� 8Ñ Óß

��Ô 8Ô
�
Ùß 8Ø Ù
�
ß 8ÔÙÙÔ
Ø
�Ó¨ 8¨Ô
�¥¨98Ôß
Ùß 8Ø Ù
�
ß 8ÓÔÙ
ßÑ Þ
Ñ � 8¨�
�

��
�

Úß 8ßß
¨ßØ 8Ø
Ñ
ß 8Ú¥Ù
ÙÓ
¨Ú 8ÙØ
�
Úß
8ßß
¨ßØ 8Ø
Ñ
ß 8ÔÙÓ
�Ô Þ
Ñ Ù 8ßÙ
�

Úß 8ßß
¨¨Ó 8ßß
� 8ß¨�Ù
Þ
��Ø 8Ù
Ñ
Úß
8ßß
¨¨Ó 8ßß
ß 8ÚÑ Ó
¥�
Ú
Ø 8Ø ÓÑ

Úß 8ßß
Ñ=8¨�ÓÓ
� 8�¥ßÔ
Þ
Ø � 8¥�Ô
Úß
8ßß
Ñ=8¨�ÓÓ
� 8ßÙßÙ
�Ù 8ÓØ
Ñ

Úß 8ßß
Ø ß 8ÔÚÔ
ß 8ÔÑ Ô
�Ú
Þ
¨Ø 8�Ñ
¥
Úß
8ßß
Ø ß 8ÔÚÔ
ß 8Ø ¨Ú
ÓÙ
Ú
Ø 8ß¨Ó

Ñ ß 8ßß
¨¨Ù 8Ñ Ô
ß 8ÔÚÓ
¥Ø Þ
Ú
Ñ=8Ø ¥¨
Ñ ß 8ßß
¨¨Ù 8Ñ Ô
ß 8ÔÓÙ
�¥
Ñ � 8Ù¥
¨

¨Ù 8ßß
¨ÙØ 8ßß
ß 8ÔÔÓ
ØÑ Þ
�Ñ ¥ 8�
¨
¨Ù 8ßß
¨ÙØ 8ßß
ß 8Ø Ú
¥¨¨
Ø 8ß¨Ó
Ø

¨� 8ßß
¥ß 8Ñ ¥Ú
ß 8ÔÔ
¨Ñ Ó
Ñ ß 8Ó¨Ó
¨� 8ßß
¥ß 8Ñ ¥Ú
ß 8Ô¨Ú
¨Ú
Þ
Ñ 8¨Ñ �Ô

¥Ø 8ßß
ÙÙ 8¨
Ø Ô
ß 8ÔÔÔ
ßØ
Þ
¨¥ 8Ñ ÚÓ
¥Ø 8ßß
ÙÙ 8¨
Ø Ô
ß 8ÔÙ
¨¥�
¨ 8ÓÑ �Ú

Ò ��
� �����Ù
�
� � ��
�� ¢��
� ��
�� ¢
� � ��
�� �
� ���
�
�� �
� �
��� �
� � ���
��¬ 1 £
2 £3­ � �
�Ý
� � �
� ��
� ��
¬ 4­ ����
� � �
���� �
�� �
� �
� � �
� � �
�
�
�� ¡�
��¤£

� �
�� �
� ����
� � �
�����
� ���
�
� �
� ��
6 7�
¨98¥Ú ��
�
: �� �
� �����
� ��
� �
�� 2 £
3 � ��
Ý � � �
� ��
� � 4� �
�� �
� �� �
��� à�
� �1 ��� �
� �����
�� �

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



¨o£

;< � �
� �
�� �
� � ��

>< � �
� �
�� �
� � ��

; ��� � �
2
3
1
4
2
3
1
4

� ��
�

�¥Ù 8Ôß
¥Ô
¥ 8Ø Ú
ß 8ÚÔß
�Ù
Þ
Ñ 8¥Óß
¨
�¨Ø 8¨
¥
¥Ô
� 8Ú�
ß 8¨Ó
¥Ùß
Ø Ô 8�
�Ô

�¥Ù 8ÙÓ
¨ßß 8ßß
ß 8ÚÑ
¨Ø ¨
¥¥ 8Ñ ÚÚ
�¨ß 8Ñ Ù
¨�Ú 8¥
¨
ß 8Ø ¥
Ñ Ô
� Þ
Ó¨ 8¥
Ø Ô

�¥Ú 8�
�
¨Ñ ¨ 8¥
¨
ß 8Ø ÔÔÔ
Ú
Þ
Ø ¨ 8�¨Ú
�¨¨98Ôß
¨Ñ ¨98¥
¨
ß 8ÙÑ
¥ÑØ Þ
ÑØ 8¨ßÔ

�¥¨ 8Ôß
Ùß 8Ø Ù
�
ß 8ÓÔÙ
ßÑ
Þ
¨ß 8��Ô
�¥Ú 8�Ó
Ùß 8Ø Ù
�
ß 8ÑÑ ß
�Ø Þ
Ô 8ß
Ø ¥Ø

��
�

Úß 8ßß
¨ßØ 8Ø
Ñ
ß 8ÔÙÓ
�Ô
ÞÔ
Ó 8ÓÔ
�
Úß
8ßß
¨ßØ 8Ø
Ñ
ß 8Ùß
¨¨¨
��Ô 8Ùß

Úß 8ßß
¨¨Ó 8ßß
ß 8ÓÚ
Ñ ¥¨ Þ
�¥� 8¥
Ñ
Úß
8ßß
¨¨Ó 8ßß
ß 8¥ÙÙ
Óß
Ô
� 8�Ô�

Úß 8ßß
Ñ=8¨�ÓÓ
ß 8ÑØ ßÔ
Ñ Þ
¨� 8ÓÓÔ
Úß
8ßß
Ñ=8¨�ÓÓ
ß 8�ÔÔÔ
Ù
Ñ Ó 8¥Ù
Ñ

Úß 8ßß
Ø ß 8ÔÚÔ
ß 8Ø ¨Ú
ÓÙ Þ
�¥Ú 8Ñ Ó
Úß
8ßß
Ø ß 8ÔÚÔ
ß 8¨ÙÓ
ÙØ
Ó¨ 8¨ÙÚ

Ñ ß 8ßß
¨¨Ù 8Ñ Ô
ß 8ÔÓÙ
�¥ Þ
ÙÙ 8¥
�Ó
Ñ ß 8ßß
¨¨Ù 8Ñ Ô
ß 8Óß
¥Ñ ¨
Ñ Ù 8¥ßß

¨Ù 8ßß
¨ÙØ 8ßß
ß 8Ø Ú
¥¨¨
Þ
Ù¨ 8Ø
¥ß
¨Ù 8ßß
¨ÙØ 8ßß
ß 8Ù¨Ú
Ñ Ô
ÙÙ 8¥
Ø ¥

¨� 8ßß
¥ß 8Ñ ¥Ú
ß 8Ô¨Ú
¨Ú Þ
�Ú¥
8Ú¨
¨� 8ßß
¥ß 8Ñ ¥Ú
ß 8Ù¥
Ñ ÓØ
Þ
Ñ 8ÓÚÑ
¥

¥Ø 8ßß
ÙÙ 8¨
Ø Ô
ß 8ÔÙ
¨¥�
Þ
Óß 8ÓÚ
Ù
¥Ø 8ßß
ÙÙ 8¨
Ø Ô
ß 8ÙØ
Ø ¥Ñ
¨Ñ=8Ú¨
¥

Ò ��
� �����Ó
�� � �
� �
� ¢��
� ��
�� ¢
� � ��
�� �
� ���
�
�� �
� ���� �
� �����
��¬ 1 £
2 £3­���
�Ý �
� �
� ��
� ��
¬ 4­ ����
� ��
� ¢� �
� £
� �
�� �
� � ��
� � �
� ���
� ���
�

� �
� ��
6 7�
¨ 8¥Ú ��
�
: �� �
� � ���
� ��
� �
�� 2 £
3 � ��
Ý � � �
� ��
� � 4� �
�� �
� �� �
��� à�
� �1 ��� �
� �����
�� �
� � �
� ��� �
��
��� �
� ���
� ��

� � �
� � �� �
��� � �
�



¨*¥

üÌxH®�xA{�xAy�~µxH«
q � s��´}>�u}/��fgfQSnPWPRNgSZ�#�´}?|E}	
�k{ldXZfgNÅ¯U�#��}?|E}	��NgTWk{lOlO[Ah��?�/}/y�[;SnTWPR`~XE���´}/��^�x�_�SnTWPn�pXZ\OM

|E}���[*fgfQSn\�}�����c�SnTRNQ`~SU\oV{XAfKSnfgSUkUVRTR[*cOlox;PRNQ[*fg[AtAx�XA\OM�XATWTRlox4VYlO`a[*t*SU\ONgkUNQV
x*}G��\ONQPR[AVRTR[*cox
XA\OMH�*SU\oVYTRNQkn^OfgXATpV{XAk{lox;k XZTRMONgXE}
õ�/Ë�0����%���ë´ý;� ��« 
�^OcOcOf2}��p�Ö£ O ³E��
�SUcEV } ��� ³ � }

qÊ£-s$��}� �}�y�XATRTWSUVRVn�0y�}-�u}0�:XAkn��Sn[;M���XA\OM �´}�|E}G��}-�µXAfgzZSnTU}�� `a[�MOSUf�[Ah?`�xA[�knXATRMENeXAf
NgPWk{lOSn`aNeX]hq[*T�VYlESÆPRNQ`�^OfQVYXA\OSU[*^OP�XZPRPRSUPRPW`~SU\4Va[Ah�SUfgSUkUVYTW[*cOlox;PRNQ[*fg[*tANgk XZf#k{ldXZ\Ot*SnP»XZ\OM
XATRTWlox;VRlO`aNeXAP»Ng\�Ng\oVYXAkUV~TYXA_E_ONQVRPn}�ý��-/!�#�(%�,����M
´�:%���ê�%!$��-,.������$�%�,�%��('��³�Î.D��$��-,.������$�%�,
)��#ë����ð'-�v�d¥o© Ó � Õ �Ö£*© O ¥*¨E�E��SU_�} ���A� ©�}

qÅ¥�ss�!}0��}0y�fQ^OlO`üXA\EM �!}-��}0�!}0��Sv�s}H
EXATWkn[*cEfeXAPW`~NQk�TRSvVYNgkU^Ofg^E`°Ng\�k XZTRMONgXAk»fgSn\EtAVYl�±
MOSnc�Sn\EMOSn\oV�XAkUVRNQ�ZXZVRNg[*\ Ng\¡TRXA_O_ON�VYPn} �¥ê ýû
r�! "�#���-, �]£A¨ � Ó ��S XATiV���NgTWkA}�w	lox;PRNQ[*f8}
¥*³ Õ �ý� � ¨ ¬"O � � ©*£�� ���*�*¬ }

q ® su �}��/}�y�TW^EVYPRXASnTiV }»��[A\;^E\ONQhq[*TW`~N�V
x����þcOlox�PWNg[*fQ[*t*NQk�`~[;MO^OfgXZVY[AT�[Ah#kn[*\oVRTYXAkvVYNg[A\´XZ\OM
TRSUfeX6�EXZVRNg[*\Æ[Zh�VYlES$\E[*TR`~XAf-lES XATiV }2ý:�¥ê î �-,�, î %��ì'����-, � � Ó £ Õ � ¥ ® �#O ¥ ® ³E�E��SU_�} ��� ³o©�}

q ¬ s�
G}�|E}���[�[Az���|E}�w�}���ldXA`�^O\O[*Ti�rXE��� }���}��0XA\OknXAPWVRSnTU��XA\OM 
G}���}���É ��SnNQfgf2}���Snt*NQ[*\dXAf
MONQÜGSnTWSn\OkUSnP]Ng\�VRlOS´TWSnt*^EfeXZVRNg[*\¹[Zh�Ng\oVRTYXAkUSnfgfQ^OfeXZT�PR[;MONQ^O` XA\EMDNQ\DXZkUVYNQ[*\¶cG[ZVYSn\oVRNeXAf
kn[*\��dt*^OTRXZVYNQ[*\�Ng\�TRXA_O_ON�VHfgSvh¦VÆ�*SU\4VRTRNQknfgSZ} 
����/D�!�#���2�¥��$��!��
���õ
/!��������%��±ý��-/!���(%�,Î���

´�! I�#���-,.���� 6� ® ¥*¥ Ó ® Õ � ¬���¬"OE¬ £*£;�E�dSn_ ���*� ©�}

qÅ¨�su �}� �^OTRTWSnTU�u�s}���}��ZXA\' �XA`���"»}��p}��dTWSn^OM��u�´}�|E}�|*XA\OPWSA�u��}��	}���SUNÅ¯WfQSnTn�sXZ\OM
�$}���}���TRñU_dXASUk{lOSnTU}a��[AVYXAf>Sv��kUNQV{X6VYNg[A\ [Zh#VRlOS�NgPW[*feXZVRSnMºl4^O`~XA\ lOS XATiV } î ����$#/!,0%�ë¢���-�d�
® � Ó ¨ Õ � ³ �*�IO;�E� £��E|A^O\ ��� © « }

qÊ©-s$�{}>�s}>�>�d`a[��G�?y�}��/TR`aSn\oVYTW[*^EV �? �}���}/��^OXA\OtO�	XA\EM�"�}�
EXAfeXZ`�XE}:��kUVRNQ�ZXZVRNg[*\�XZ\OM
TRSUcG[*fgXATRNQñ XZVRNg[*\ cdXZVWVYSUTR\OPaXATWSHt*[��*SnTW\OSnM�_ox MON�Ü-SUTRSn\oV»PiVYTR^EkUVY^ETYXAfpk{ldXZTYXAkvVYSnTWNgPiVYNgkUP�[Ah
�*SU\4VRTRNQkn^OfgXATu`ux*[;k XATWMONg^O`b������c�SnTRNQ`~SU\oV{XAf	PWVR^OMEx ��NQVRl´�*[AfQV{XZt*Sv±�PRSn\EPRNQVRNQ�AS~MExASnP�XZ\OM
\4^O`~SUTRNQk XAf�PWNg`�^EfeXZVRNg[*\OPU}�ý î %��ì'�����
-%-�"$¥õ�,.��$#ë	�������! "�#���-, ��© Ó ¨ Õ � ¬�� £ OE¬ ¥ « �O|A^O\ ���*� ¨E}

qÅ³�s��´}O�s}���TRXA\OñZ�O�s}O��NQ`�XE�� �}4� XA\EtO�O �}�w/TR[A�OVWV �EXA\OM]�s}E��^OTWñA}>�/fQSnkUVRTR[*cEl4x;PWNg[*fQ[*t*NgknXAf
SUÜGSnkvVYP�[Zh>`�xA[�knXATRMONgXAf�PWVRTRSvVYk{lºXA\EM:`aSnk{ldXA\ENgk XZf�MOSUVRSnTR`aNg\OXA\oVYP�[Ah/PWVRTRSvVYk{l�±
XAkUVRNQ�ZXZVYSUM
XATRTWlox;VRlO`aNeXAPU} î ����$#/!,0%�ë¢���-�d�;³*¨ Ó ¥ Õ � � ¨*³ O�� ©A³E�o
�Snc ���*� £;}�w/^O_OfQNgPRlESnMaSnTRTRXZVY^E`þXAcOc�S XATWP
Ng\b��NQTRkn^EfeXZVRNg[*\ ���A� £���[�����³*¨ Ó ¬ Õ � � ¨*¨*¥E}

q � s$��}��´}G"�NgfQfgNgPU�E�p}���^OfQNgPRñZ��XA\OM��u}G|E}��:XZVRlONgPW[*\�}��rXATRMENeXAksSnfQSnkvVYTR[AcOlox�PWNg[*fQ[*t*NQk XAf-�ZXATWN�±
XA_OfQSnP>NQ\�_Ofg[;[�M;±
c�SnTWhq^EPRSnM�XA\OM»_O^EÜGSnT�±
c�SnTWhq^EPRSnM-�;NQPR[*fgXZVYSUM��A�#[*TRz4NQ\Ot�TYXA_E_ONQV/lES XATiV }��¥ê
ý�
r�! "�#���-, ��£*© � Ó ��S XATiV���NgTRkZ}dw/lox�PWNg[*f2} ® « Õ �ý��©A³ ® O ��©A³ � �;��^EtO} ���*� ¨�}

q ��« su�$}4�u}O"�TYX x*�E|E}E|*XAfgN�hqSA�o��}4��}�w�XZ\E�dfg[������!}4��}EyrX6�;VYSUTn�E��}O�rXA_�[O�O|E}E� }E �X �;NgMOSU\OzA[E�
XA\OM»��}o�´}4wKSUTWVYPW[��G}���[*\OPiV{XZVRNg[*\OXATWx$�*[*TiVYSû�EfQNgzZS�TWSnSU\4VRTYXA\oV�XAkUVRNQ�;NQV
x�XAP?X�`~SUk{ldXA\ONQPR`
[Ahdc�[*fQx;`a[*TRcElONgk/�*SU\oVYTRNQkn^OfgXAT0V{XAk{lox;k XATWMONeX�Ng\uVRlOS�NQPR[*fgXZVYSUM�TRXA_O_ON�V�lOSnXATWVn} î ����$#/!,0%�ë¢���-�d�
�E� Ó � Õ �ý£ ® ¬ ® O £ ® ¨ � �E��X�x � �*�o¬ }



¨ ®

q �*� s��´}0�u}���Ngk{z4Pn�>�´}0��}���kU�
\4VR[*PRl-�/��}���}��sXA\OSA����}K��}���XA\Oz4Ng\���XA\EM�
G}��´}K��[*_E_GSZ}
�plOSsSnfQSnkUVRTR[*cEl4x;PWNg[*fQ[*tAx~[Ah�TRXA_O_ON�V�lOS XZTWVYPr��N�VYl]fgSvh¦Vp�*SU\4VRTRNQkn^OfgXATplox�c�SnTiVYTW[*cOlox]^O\OMOSUT
\O[*TW`�XAf-XA\OMbNgPWk{ldXASn`aNgk�kU[*\OMON�VYNQ[*\OPn} î %���'�����
-%-�"$/�����v��¥ « Ó £ Õ � � ³ �#O�� ³*¨E�;��^OtO} � �*�o¬ }

q � £-suy�}���}���Ngfgf2� ��}6|E}���^O\oV �ZXA\OMu��}��$}���[*^OTWVR\OSUxA}4��SUSn\oVYTRXA\oVKVYXAk{lox;k XATWMONeX�Ng\$XrVYlONQ\sfeX x*SUT
[Ah>�ASn\oVYTWNgkn^EfeXAT�PW^O_�SncONQk XATWMONg^O`b���>Ü-SUkUVRP�[Ah	M�±�PR[AVYXAfg[*f�XA\EMºfgNgME[�knXANg\OSZ}�ý î %��ì'�����
-%-�"$

´�:%��#ê�%!$��-, � � ¨ Ó ¨ Õ � ³o© �#O ³*³ « �� �SnkZ} ���*�*« }

q � ¥�suwK}�|E}���^E\4VRSnTU����}0 �}��bk���^OfQfg[;k{l���w�}K�´}���}0��NQSnfgPWSn\��KXA\OM´y�}��u}�
;`�XANQfgf2}��þ�O\ONQVRS
SnfQSn`aSn\oV»`~[;MOSUfr[Ah�cdXAPRPWNQ�AS]�ASn\oVYTWNgkU^OfeXAT�`aSnk{lOXA\ONgkUPn}��
\��$}	�/}	
;cONgfQzASnT»XZ\OM�y�}/�$}

�Ng`a[*\���SnMENQVY[ATRPn� î �-ê¥�(/!ë�%�ë¢���-�(%�,�)��#ë����ð'-�Ü��� �����"�#�!���������#�����!�A���*[*fQ^O`~S � ��cdXAt*SUP
¥*³o© O ¥ � ©�}G��`aSnTRNQk XA\´
�[;knNQSUV
xº[Zhp��SUk{ldXA\ONQk XAf?�/\Ot*NQ\OSnSUTRPU����SU���?[*TWz����p���0��[��ASn`�±
_GSUT�PA �SUknSU`�_GSUT ��� ³*³�}

q � ® suwK}�|E}���^O\oVYSnT�XA\EM:y�}��$}�
�`~XANgfQf8}��plES�XA\OXAfQx;PRNQPp[AhKk XATWMONeXAk�hq^O\EkUVYNQ[*\��/�!kn[A\4VRNg\4^O^O`
XAcOcOTW[oXAk{l�}

����������������! "��)+�-,������-, � ¬ £ Ó £ Õ � ��«E��O�� ¨ ® � ��� ³A³E}

q ��¬ s�
G}�y�}���\ONgPWfgSUxA}r��TYXA\OPW`~SU`�_OTRXA\OSu�A[*fQVYXAt*Ssk{ldXA\Et*SnP�ME^OTRNQ\Ot~^E\ONgc�[*feXZTpPWVYNQ`�^OfgXZVYNQ[*\H[Ah
TYXA_E_ONQVr�ASn\oVYTWNgkUfgSA} î ����$������v��©*© Ó ¨ Õ � � £*£ �IO�� £A¥ � �E��[�� ���*�o¬ }

q � ¨�s�
G}�y�}���\ONgPWfgSUx:XA\OM���}0��}�yrX x�\EldXA`b}���Ng\ES�PWVRNg`�^OfgXZVYNQ[*\bcdXATYXZfgfgSUf�VR[H`�x*[Z�d_GSUTRPsSn\;±
ldXA\OkUSnPrTWSnt*NQ[*\dXAf�^O\ON�hq[*TR`aNQV
x»[Zh�VYTYXZ\OPR`aSn`�_ETYXA\OS��*[*f�V{XAt*S�k{ldXA\OtASnPpNg\�TYXA_O_ENQV#lOS XATiVYPU}
î ����$������v�d³ � Ó £ Õ �ý£*£ �IO £ ® � ����^OtO} ���*� ©�}

q � ©-s�
G}0y�}0��\ONQPRfgSvx�XA\OM´y�}���}0��Ngfgf2}»�>Ü-SUkUVYP$[Ah�_ONgc�[*feXZT�c�[*Ng\oVuXA\OM fgNQ\OS�PWVRNg`�^OfgXZVYNQ[*\�NQ\
XA\ONQPR[AVRTR[*cONQk»TYXA_O_ENQV�SUcONgknXATRMENg^O`b����PWPRSUPRPR`aSn\oV»[AhpVRlOSÆkUTRNQVRNgknXAf	TYXAMONQ^OP�[Zhpkn^OTi�ZXZVY^OTWS
hq[*Tpfg[A\Ot*NQVR^OMONQ\dXAf�_Ofg[;k{z�}(��õ´õ´õI�|�ì%��:�������-ê���'Tõ��!�A� ® £ Ó ��« Õ � �o¬ © O�� ¨*¨E�E��kvV ���*�o¬ }

q � ³�su�$}��!}K��^OTRñZ��K�}Å±
�	}���Sn\���XA\OM �´}��$}��dTYXA\EñA}] �NgPWcGSUTRPWNg[*\´XA\OM´MOSnfgX�x�[ZhpSnfQSnkUVRTRNQk XAf
TRSUPWVYN�VY^EVRNg[*\�NQ\�VRlOS»t*fg[A_dXAfgf�x:NQPRk{ldXZSn`aNgk�lOSnXATWVn}*õ�/!���Î��%���ë�ý;� ��¬ Ó ® Õ � ¬ ® © OE¬*¬ ® ����cOTn}
���*� ® }

q ��� ss�!}���}���SU�s����}���NgPWlONgz6X �rX���XA\OMD�u}�
�^�}ª�rXATRMENeXAk�`�xA[�kvx;VRS hq^E\OkUVRNg[*\DXA\OMDfgSUh¦V
�*SU\4VRTRNQkn^OfgXAT�PWVYTRXANg\EP�X6h¦VYSnTp_ETRNgSvh>NQPRk{lOSU`~NgXaXZ\OM�TWSnc�SnTihq^OPRNQ[*\�NQ\�TRXA_O_ON�VYPU} î ����$#/!,0%�ë¢���-�d�
�*« Ó ® Õ � ��� ® £ O����o¬A« �E��kvV } ���*� ® }

qÊ£ « ss�!}-��}��!}0��SU�s}~�
\E·d^OSU\OknS~[AhrNQPRk{lOSU`~NQkañU[*\OSaPRNQñnS»[*\ \O[*\ONQPRk{lOSU`~NQk~XZTRS XHhq^O\OkvVYNQ[*\
Ng\]VYlOS$k XZ\ONg\OS$fgSvh¦V��*Sn\oVRTRNgkUfgSZ} �¥ê ý×
´�! "�#���-, �-£ ¬ £ Ó ��S XATiV���NQTRkZ}�w	lox;PRNQ[*f8}G£ � Õ � � �*�*«"O
� �*� ©����:X x ��� ³o©�}

qÊ£ � su �}��$}�
G}0��Ng\�XA\OM´��}0��}0w�}G��NQ\�}��þ`�^Of�VYNgX6��NeXAf0kn[A\OPWVRNQVY^�VYNQ�AS»feX � hq[AT�`�XZ`~`~XAfgNgXA\
fgSvh¦V��*SU\oVYTRNQkn^OfgXAT�`�xA[�knXATRMENg^O`aNg\´PWVYSnXAMExo±
PiV{XZVRS]_dXATRNQ^O`§kn[*\oVRTYXAkvVY^OTWSb[ATuVYSvV{XA\4^OPU}Ûý
�����-ê���$���õ��!�A� � £ « Ó ® Õ � ¬A« ® OE¬;� ©��;��^Ot ���*� ³�}

qÊ£*£-suwK}G�´}���}���NQSnfQPRSn\-�G�{}G|E}���S�"�TRNgkUSA��y�}G�u}G
�`~XANgfQf8�EXA\OM�w�}�|E}���^O\oVYSnTU}��:XZVYlESn`~XZVYNQk XAf
`~[;MOSUfO[Ah�tASn[*`aSUVRTWxaXA\OM»�d_OTW[*^OP#PWVYTW^OkUVR^OTRS�[Ah-VRlOS�lOS XATiV }¤�¥ê ý�
´�! I�#���-, ��£A¨ « Ó ��SnXATWV
��NgTWkA}dw/lox;PRNg[Af8}�£ � Õ � � � ¥*¨ ¬"O � � ¥o©A³E����cOT ���*��� }



¨ ¬

qÊ£A¥�s$��}G��PRXAz6XE���{}��s[;MdXA`~XE���$}��pPW^O_�[*N8�G|E}��K[�x*XA`�X��-XA\EM���}E�#XA`~XAMdXE}p�>ÜGSnkvVYP�[Zh/XAkvVYN�±
�ZXZVYNQ[*\�PWSnm4^OSU\OknSaXA\OM�XA\ONgPW[AVYTW[*cONQk$kUSnfQfg^OfgXAT�t*Sn[*`aSUVRTWxb[*\:VRlOS�TWSnc�[*feXZTRNgñnXZVYNQ[*\]cOldXAPWS
[Ah0XAkvVYNQ[*\�c�[AVYSU\oVYNeXZfG[Ah�MO[*t��ASn\oVYTWNgkn^EfeXAT#`�^OPRkUfgSUPn} î ����$#/!,0%�ë	���-�d�O©A¨ Ó � Õ �Ö£*£Z¨ O £A¥*¨��;|A^OfQx
��� ³o©;}

qÊ£ ® su�/}s�´}s���#Sn\OPU�a��}���}s�dTYXAfQN��G�u��}���^OTRcEl4xA���!}��p}$�rXAPRkUNg[O��XZ\OM¸�	}�
G}s"�SUVRVRSnPU}
��[*TRTWSnfgXZVYNQ[*\�[AhrNQPRk{lOSU`~NgX6±
NQ\OMO^OkUSnM Sv�;VYTRXAknSUfgfg^EfeXAT$XA\OM´Ng\oVYTRXAknSUfgfQ^OfeXAT�Ng[*\ k{ldXA\OtASnPuVR[
knSUfgf�±8VY[Z±�knSUfgf�SnfQSnkUVRTRNQk XAf�^E\Okn[*^EcOfgNQ\Ot�Ng\HNQPR[*fgXZVYSUMH_Ofg[;[�M;±
c�SnTWhq^EPRSnM]TRXA_O_ON�V } î ����$#/!,0%�ë¢���-�d�
� ® Ó � Õ � ��«IO�� ¥E�O|A^EfQx �»���*� ¨E}

qÊ£ ¬ s��´};�$};w/Ng\EPRzox*�E
G}�wKSnTWfgNQ\ON8�4w�}��/}�
�[*fQMdXE�;wK};wKXA\oV{XAfQSn[O�;��}��rXAfQknNeX6VYN8�*XA\OMÆ�/};y�SUTR\dXATWMON8}
 �x;\dXA`aNgk:TWNgt*loVbXA\EMBfQSUh¦VH�ASn\oVYTWNgkn^EfeXATHNQ\4VRSnTRXAkUVRNg[*\OPHNQ\¹VYlOS�TRXA_O_ON�V � PWNg`�^Of�V{XA\ESn[*^OP
`~SnXAPR^ETRSn`aSn\oV�[Zh��ASn\oVYTWNgkU^OfeXAT�cOTRSUPRPR^ETRSv±8�*[*fQ^O`aSHfg[;[*cOPn}�ý��-/!���(%�,���� î �#��ë	��$�%�, î %����v�
�*� Ó £ Õ � ¨ ¬"O ©Z¨E�O|A^E\OS � �*� ¨E}

qÊ£A¨�su �}/
G}	��NgtAt*Pn�#|E}/��}/"s^dXZTR\ONQSnTRN2�	XA\OM�
G}>��MOMOSnfQ`�XZ\�}���N�VRVYNQ\Ot�PiVYTYXZNgt*loV»fgNQ\OSnP���lESn\
_G[ZVYl:�ZXATWNeXA_OfQSnP�XATRSuPR^O_4¯WSnkUV�VR[ÆSnTWTR[*TU}_
p� �4� �?$#���#��$����v��£*£ Ó � ¥ O���¬ Õ � � ¥ «*¬"O�� ¥*¨ « �d��cOTWNgf
¥ O�� © � � ©A³E}

qÊ£*©-s��´}u|E}�
;k{ldXAfgN ¯U���!}�|E}u�p}�w�}$��XZ`~`aSnTWPn�awK}u�/}u��Sn\EPR`~XE��XZ\OM �´}$��}$��fQfgSUPRPRNQSA}
��\ONQPR[AVRTR[*cENgk$kn[*\OME^OkUVRNg[*\�XA\EM�TRSUSn\oVYTix�Ng\:cGSUTWhq^OPWSnM�SncONQk XATWMONg^E` [Zh	TYXA_O_ENQV�fgSUh¦V��*SU\�±
VYTWNgknfQSA}Ä�¥ê ý*
´�! "�#���-, ��£A¨*¥ Ó ��SnXATWV���NQTRkZ}�w	lox;PRNQ[*f8}O¥o£ Õ � � � ® ¨*¨ O � � ® ©A³��O��[���} ���*� £�}

qÊ£A³�su�p}K�$}>
;[*\O\OSU\;_EfgNgk{z��	|E}K��[*PRPU�	|ATn}��/|E}0�!}>��[��ASnfgf2�>�$}�� }>
�c�[AVR\ONQVRñA�>XZ\OM� �}K
�cONQTR[O}
�plOS�^Of�VYTYXZPWVYTW^OkUVR^OTRS�[Zh#VRlOS�lOS XZTWVsNg\ºPix;PWVY[AfgS»XA\OM�MONgXAPWVR[*fgSZ}���ldXZ\Ot*SnPsNQ\ºPYXATWkn[*`aSnTWS
fgSU\OtAVYl-} î ����$0�����v�d£ � Ó ® Õ � ® £A¥ O ® ¥ � �d��kvV } ��� ¨o©�}

qÊ£ � su �}o �}4
;VRTRSUSUVYSUTn�E|ATn}�"sTW[*PRP	`a[*TRcOlE[*fg[*tZx�XA\EMa�d_�SnT	t*SU[*`aSUVYTix�[Ah�VYlOS�lOSnXATWVn}-�
\~�$};�´}
y�SnTW\OSA�dSUMONQVR[*Tn���^%��('��#�"�SRM����
r�! "�#���-,.���� SHÄ�?��$#ë¢���-� h!þ��?��� î %���'�����
-%-�"$#/!,0%����Q "�#ë��#ê��
�*[*fQ^O`aS � �Gk{ldXZcEVYSUT ® ��cdXAtASnP�¨ �#O��*� £;}d��`aSnTRNQk XA\�w/lox�PWNg[*fQ[*t*NQk XAf�
�[;knNQSUV
xA�-y�SvVYlOSUPRMdX��
�:XATix�fgXA\OM�� ��� © � }

qÅ¥ « s�
G}��	}4�?XA\H��SU^E�*SU\��d�/}E��}4� XZfgMO`~XA\��4��}� �}E��k���^OfQfg[;k{l���XA\OM]|E};�!}O��[��*SUfgf2}�"�TYXZMON�±
Sn\oVYP	[AhGSncENgk XZTRMONgXAfOPWVRTYXANQ\aXAknTW[*PRP/VYlES�c�SnTihq^OPRNQ[*\»_G[A^O\OMdXATix�MO^OTWNg\Ot$XAkU^EVYS�`�xA[�knXATRMENeXAf
NgPWk{lOSn`aNeXE}D�¥ê ý�
´�! I�#���-, �E£A¨o© Ó ��SnXATWVp��NgTWkA}�w	lox;PRNQ[*f8}E¥*¨ Õ �ý��£A¥ ® ³ O ��£A¥*¨*£��4 �Snk � �*� ® }

qÅ¥ � su��}�|E}?��NgfgfgXATRTWS XAf2�?�!}/��}���SU�s���/}���}#�µXAfQMO`�XZ\��rXA\EMB|E}?�!}r��[��ASnfQf8}J��TYXZ\OPR`�^;±
TYXAf�`�x*[;k XATWMONeXZf�MOSUhq[ATR`~XZVYNQ[*\�Ng\�VYlES NQPRk{lOSU`~NQk�k XA\ONQ\OSºfgSvh¦VH�*SU\4VRTRNQknfgSZ} î ����$������v�
¨*³ Ó £ Õ � ¥*¨*³ O ¥*³ � ���dSn_�} ���A�E� }

qÅ¥o£-su�/}���}��µXAfQMO`�XZ\��� �}G��[*PRXA\��0��}���NQfgfgXATRTWS XAf2�GXZ\OM |E}G�!}���[��ASnfQf8}$��SUfeXZVRNg[*\�_GSvV
��SUSn\
VYTRXA\OPR`�^OTYXAfpMESUhq[*TW`�XZVRNg[*\�XZ\OM�fQ[�knXAfr`�xA[A�d_�SnTaMONgTWSnkvVYNg[A\�NQ\�k XA\ONQ\OS]fgSvh¦Va�ASn\oVYTWNgkUfgSA}
î ����$������v�d¨*¥ Ó ¥ Õ � ¬*¬A«IO ¨o£��d
;Snc ��� ³*³E}

qÅ¥*¥�s��´}��!}�� XZVRz4Ng\OPU�E��}O��Ngt*XAPRlON�xoXA`~XE�Ëá�}d��lESn\���XA\EMb�´}��´}E�0Sv�¶Ng\oVYSUTn}/��XAcONQMÆPRlE[*TWVi±
Sn\ONQ\Ot�MO^OTWNg\Ot�TWSnfgX6�EXZVYNQ[*\�Ng\OkUTRSnXAPRSUP#XZkUVYN��ZXZVYNQ[*\�XA\EM~NQ`~cOTW[��*SnP/Pix;PWVY[AfgNgk�cGSUTWhq[*TW`�XA\EknSA}
î ����$#/Ë,0%�ë	���-�d� � ® Ó ¨ Õ � � ® © ¬"O�� ® ³*£���
�SncEVRSn`�_�SnT ��¬Æ���*� ¨E}



¨*¨

qÅ¥ ® s��´}*�!}o� X6VYz4Ng\OPU�;y�}4��};
�fgNQ\OzASUTn�*��};"�[AVY[E��XZ\OMÆ� };�´};�0Sv�¶Ng\oVYSUTn}0£;�ý¥6±
y�^EVYXA\OSnMENg[*\OS
`~[A\O[ �ENQ`~S�Ng\OkUTRS XZPRSnP#kn[*\oVRTYXAkvVYNgfQSpSN9aknNQSn\OkvxaNg\�VYlOS�TYXZ_O_ONQV	�ASn\oVYTWNgknfQSA}¤�¥ê ýT
´�! I�#���-, �
£A¨*¥ Ó ��SnXATWV���NQTRkZ}�w	lox;PRNQ[*f8}O¥o£ Õ � � � ³ �*�#O � � ³ � ³��O �Snk � �*� £�}

qÅ¥ ¬ s��´}�á�XZ_GSUf8�/y�}/
G}>��[*fQfgSnTU�/��}>
EXAk{lOPU��XA\EM��´}/�s}>�dTYXA\EñA}´
;VYTWSUVRk{l�±
NQ\OMO^OkUSnM��*[*f�V{XAt*S
k{ldXA\OtASnP�Ng\HVYlES�NgPR[AfeXZVRSnMH_�S XZVRNg\Ot»lOSnXATWVn�/�
`~c�[*TWVYXA\OkUS�[AhKVRlOS�VYNQ`~NQ\Ot�[AhKPWVRTRSvVYk{l�XZ\OM
Ng`acOfgNQk XZVRNg[*\EPKhq[*T?PWVRTRSUVRk{l�±�XZkUVYN��ZXZVYSUMHNg[*\ak{ldXA\O\ESnfgPU} î %��ì'�����
-%-�"$	�����v��¥o£ Ó � Õ � � £ «IO�� ¥ « �
|A^OfQx ���*� ¨�}



U VXWZY\[^]`_ a�aÎa

? u g q qA@CB nTz q c DZnphfc nYo m eZg qEDFD n c i

m eZg*n n�c n�c G nHDID�nKJ{q v n4w w nµe L q s�e

x qícfeZgÓn l o�q

t|t|tQu	v v ß�«�z|{���~�z

��[�MOSvVYSnTW`~NQ\OS$TRSntANg[*\dXZf�PWVYTWSnPWP�XA\OM�PWVYTRXANg\�MONgPiVYTWNg_O^EVRNg[*\EPpNg\:TRXA_O_ON�V��*Sn\oVRTRNgkU^OfeXZT
`�xA[�knXATRMONQ^O`b��XA\�XA\dX6VY[*`aNgknXAfgf�xbXAknkU^OTYXZVRS��d\ON�VYS�SnfQSn`aSn\oVs`a[�MOSUfK��XAPs^OPRSUM VR[HPR[*f��*S�VYlES
Snm4^dX6VYNg[A\OPs[AhrPiVYTRSUPRPuSnm4^ONgfQNg_OTWNg^O` MO^OTWNg\OtbcdXAPWPRN��*S»�dfgfQNg\OtH[Ah#VYlOS»fQSUh¦Vs�*SU\4VRTRNQknfgSZ}H��[*`acO^�±
V{X6VYNg[A\OP?�#SnTWS�kn[*\EMO^OkUVRSnM][*\HXuPRk XZfeXA_OfQS�cOXATYXAfQfgSUf�cETR[;knSnPWPRNQ\Ot�kn[*`acO^EVRSnT�XA\OMÆc�SnTihq[*TR`~XA\OkUS
��XAP#hq[*^E\OMaVR[uPWk XAfQS��#SnfQfd��NQVYl»VYlES�\4^O`�_�SnT?[Ah-cOTR[;knSUPRPR[ATRP�^EPRSnM-�EPR[sVYlOXZV�PWNg`�^EfeXZVRNg[*\OP�cOTRSû±
�;Ng[*^EPRfQxsTWSnm4^ONQTRNg\Et�XAcEcOTR[ ��Ng`~XZVYSUfQxs¨ « `aNg\4^EVYSUP��#SnTWSrkn[A`~cOfQSUVRSnM�NQ\p¯W^EPWV>[��ASnTK�E�*Sr`aNg\4^EVRSnPn}
�/cONgknXATRMENeXAfdPiVYTYXZNg\OP	hqTR[*`¡VRlOS�`~[;MOSnf�XZ\dXAfQx;PWNgP?PRlO[��#SnMHt*[;[�M~XAt*TWSnSU`~SU\4V?��NQVRl�Sû�Ec�SnTWNg`aSn\�±
V{XZf-`aS XAPW^OTRSU`~SU\4VRPr��lOSn\b`~XZVYSUTRNeXZf�cETR[*c�SnTiVYNgSUP��#SnTRSsk{lO[APRSn\bPR^Ek{lbVRldXZVpkUTR[*PWPr�d_GSUTpPWVRTYXANQ\
��XAP�`a[*TWS�lOSUVRSnTR[At*Sn\OSU[*^OP�VYldXZ\b�d_�SnT�PiVYTYXZNg\��O��lONQk{l�NQP�XAfgPW[»kn[*\OPWNgPiVYSn\oV���NQVRl�Sû�Ec�SnTWNg`aSn\�±
V{XZf?[A_OPRSUTW�ZXZVYNQ[*\OP$Ng\´[AVYlOSUT�PWcGSUknNgSUPn}b��Snt*NQ[*\dXAf	kn^ETW�ZXZVY^ETRS�[ZhrVYlOS»��XAfgf	TYX6VYlOSUTuVYlOXA\´��XAfgf
VYlENgk{z4\OSnPWP�ldXAM�XÆt*TWS XZVRSnT�Ng\E·d^ESn\OkUS�[*\:VYlES�knNQTRkn^E`ahqSUTRSn\oVRNeXAf�PWVRTRSnPWPð30lO[��#SU�*SUTn���ZXATRNgXZVYNQ[*\OP
Ng\ºTWSnt*NQ[*\dXAfKknNQTRkn^E`ahqSUTRSn\oVRNeXAf/XZ\OM�fg[*\OtANQVY^EMONg\dXZf0��XAfQf>PWVRTRSnPWP$�#SnTWS»\O[AVscOTWSnMONQkUVYSUM´TWSnfQNeXA_Of�x
^OPWNg\Ot»`a[*TRS�PWNg`acOfgN��dSnM]XA\OXAfQx4VYNQk XAfG`~[;MOSUfgPn}

¨o©



¨*³

t|t|tQu�¨ t�y
z|{�Å�Ã^��~�z|}�Å�y

�plOS:VRlOTRSUSv±�MONg`aSn\OPWNg[*\OXAfpt*Sn[A`~SvVYTWx�XZ\OM��d_�SnT~[*TRNQSn\oV{X6VYNg[A\�[Ah�VYlOS�Ng\oV{XAkvVa`�xo±
[;k XATWMONg^O`ÿcOfeX x;P�XZ\�NQ`~c�[*TWVYXA\oV�TR[*fQS�Ng\]VYlOS$MONgXAPWVR[*fgNQk�`~SUk{ldXA\ONQknP�[Ah>VRlOS$�ASn\oVYTWNgkUfgSnPU}pw/TRSû±
�;Ng[*^EPp`~[;MOSnfQPp[Ah�cdXAPWPRNQ�ASu`aSnk{lOXA\ONgkUP�ldX �*SsPRNQ`�^OfeX6VYSnMÆVRlOSsk XA\ENg\OSsXA\EM�TRXZV�fgSvh¦Vr�*SU\4VRTRNQknfgSUP
q � £�� ¬ �O¨ � � ® « �O¥*³-s2}��?SUV�\O[�`a[;MOSnfQP�ldX �*S$XA\OXAfQx;ñnSUMHPWVRTRSnPWP�XA\OMHPWVRTYXANQ\HNg\�VRlOS�TYXZ_O_ONQV#�*SU\�±
VYTWNgkUfgSnP�SU�ASn\ºVYlE[*^Ot*l:VRlONgP�PRc�SnkUNgSnP�NgP�X�cG[AcO^OfeXZT�`a[�MESnf�hq[*T�V
�#[Z±�MONg`aSn\OPWNg[*\OXAf0`~SUk{ldXA\ONQknPn�
`aSnk{ldXA\E[�SU\OSnTWt*SUVRNgknPU��XA\OMbSnfQSnkUVRTRNQk XAf�cETR[*cdXZtoXZVYNQ[*\+qÊ£ � � ® � �d³*¥E��£Z¨E��£*©;� ® ¬ s2}

�´S$^EPRSnM:XA\bXA\dXZVR[*`aNgk�`a[;MOSnf�[ZhKVRlOSsTYXA_O_ENQVpfQSUh¦V�XA\OM]TWNgt*loVp�*SU\oVYTRNQkn^OfgXATpt*SU[*`»±
SUVRTWx�XA\OMº�d_�SnT�PWVRTR^OkvVY^OTWS�VY[HSUPWVYNQ`�X6VYS�VRlOS�MONgPiVYTWNg_O^EVRNg[*\EP�[Ah?PWVRTRSUPRP$XA\OM�PWVRTYXANQ\ºNg\�NQ\oV{XAkvV
TYXZ_O_ONQV��ASn\oVYTWNgkn^EfeXAT�`�x*[;k XZTRMONQ^O`�}� �SUhq[*TW`�X6VYNg[A\b[Zh�VYlES�`a[�MOSUf�PRlO[��#SnMºt*[;[;M:XAtATRSnSU`~SU\oV
��NQVRl�VYlOS�SncONQk XATWMONeXAf�PWVRTYXANQ\OP�`aS XAPW^OTRSUM�[*\�VYlOS�TRXA_O_ON�V�lOSnXATWV���lOSn\ `�X6VYSnTWNeXAf0cOTW[*c�SnTWVRNgSUP
�#SnTRS»k{lO[APRSn\ PR^Ek{l�VRldXZVskUTR[*PWP��d_GSUT�PWVRTYXANQ\:�rXZP$`a[*TWS�lOSvVYSnTW[*t*SU\OSn[*^EPsVRldXA\º�d_�SnT�PiVYTRXANg\��
XA\OM´TRSUcOTR[;MO^OkUSnMµVRlOSaVRTYXA\EPR`�^OTRXAf	lOSUVRSnTW[*t*Sn\ESnNQV
x�[ZhpknTW[*PRPs�d_�SnT�PiVYTRXANg\OPsPWNg`aNgfeXZT�VY[]VYldX6V
[*_OPWSnTi�*SnM:Ng\ÆVYlES$ME[*tO}

�"�"�-��¶M�	� ÞNM¤à<�!B-�A;�=AE	B�@
�plOS�TYXZ_O_ONQV]NQP]XA\¶Ng`acG[ATWV{XZ\4V�Sv��c�SnTRNQ`~SU\oV{XAf�cOTWSncdXZTYXZVRNg[*\¹hq[*TÆVRlOS�Ng\o�*SUPWVRNgtoX6±

VYNQ[*\�[Ah�XZTRTRlox4VYlE`~[*tASn\OSUPRNgPªqÊ£*©-s2�#kUSnfQfg^OfgXAT�SnfQSnkvVYTR[AcOlox�PWNg[*fQ[*tAx±q ¬A« s8�#Sn\OSUTRt*SvVYNgkUPdqÅ³*¥�s2�?`�X6±
VYSUTRNgXAf�cETR[*c�SnTiVYNgSUP+q ® � s2��XA\EMBkU[*^OcOfQSnM�`aSnk{ldXZ\O[�SUfgSUkUVYTWNgknXAf�NQ\4VRSnTRXAkUVRNg[*\OPdqÊ³A³E�p£ « s8}¸�r��[6±
MONQ`~SU\OPRNQ[*\dXAf�SncONQk XATWMONeXZfKPiVYTYXZNg\OP��#SnTWS»`~SnXAPR^OTWSnM�Ng\�VRlOS��A�þ_ox�"sXAfQfeXAt*lESnT�SUV$XAf2} Ó ���*� © Õ
VY[$PWVR^OMEx�VRlOS�k{ldXA\Ot*SUP#kU[*fgfgXAt*SU\��d_GSUT#PiVYTW^OkUVR^OTRS�XA\OMa`~SUk{ldXA\ONQknP	[Ah�VYlOS�k XZTRMONgXAkpPRknXAT?XZh¦VYSUT
Ng\�hjXATRkvVYNg[A\�}0�plOSUx�`~SnXAPR^OTWSnMa�A�¹�A[*fg^O`aSrXZ\OM��d_�SnTU�oknTR[APRP>�d_�SnTU�oXA\OM�PWlOS XAT�PWVYTRXANg\EP>[*\�VYlES
XA\oVYSUTR[*fgXZVYSUTYXAf�SncONQk XATWMONg^E`�[AhGNgPW[*feXZVRSnM�lOSnXATWVRP/hqTR[*`�XskU[*\oVYTW[*fOt*TW[*^Oc��4XA\EMahqTW[*`�t*TW[*^OcOP	X6V
VYlETRSnS�XA\EM � ® MOX�x;P	c�[*PWV	NQ\EhjXATRkvVYNQ[*\�^O\OMESnT	cdXAPWPRNQ�AS��A�¶cOTRSUPRPR^ETRS�fg[oXAMEP/[Ah « VR[$¥ « `~`���tO}
�
\HVYlOSskU[*\oVYTR[Af�t*TR[*^Ec��E�d_�SnTpPiVYTYXZNg\H�rXZP�kU[*\OPWNgPWVRSn\oVYf�xHfeXZTRt*SUT�VYldXZ\bkUTR[*PWPp�d_GSUTpPWVRTYXANQ\�XZ\OM
XAkUkn[*`acdXA\ONQSnM�_ox XbPW`�XZfgf�\ESntoXZVRNQ�ASaPWlOS XZTuPiVYTYXZNg\��0k{ldXATRXAkUVRSnTWNgPWVRNgkUP$PWNg`aNgfgXAT�VR[bSUcONgknXATRMENeXAf
PWVRTYXANQ\OP�`aS XZPR^OTWSnM NQ\ TYXZVn��knXA\ONg\ESA�/XA\EM cG[ATRknNQ\OS�lES XATiVYP*qÅ¨ � �K¨o£��K¥ ® s8}��plOS���NgMES�^OPWSÆ[Ah
VYlES�TYXZ_O_ONQVrXAPrXZ\ÆSv��c�SnTRNQ`~SU\oV{XAf�`~[;MOSUf8�oVYlOSU\��EknXA\Hc�[AVYSU\4VRNeXAfQfQx�cOTR[��;NgMOS�Xuhq[*^O\OMOXZVYNQ[*\ahq[AT



¨ �

Ng\oVRSnt*TRXZVYNQ\OtbVRlOSaTRSnPW^OfQVRPuhqTW[*`§X�\4^O`�_�SnT$[AhpMENQ�*SUTRPWS�Sv��c�SnTWNg`aSn\oVYPuNg\oVY[:X�PRNQ\Ot*fQSa^E\ONQ�dSUM
`a[�MOSUf�[AhKk XATWMONeXZk�hq^O\OkUVRNg[*\-}

��f�VYlO[A^Ot*l¹VYlESºTYXA_O_ENQVÆNQPHXA\¶Ng`ac�[*TWVYXA\oVÆXA\EM¶�ZXAfQ^dXA_OfQS:Sû�Ec�SnTWNg`aSn\oV{XZf�`a[�MOSUf8�
\O[�VYlOSU[*TRSvVYNgknXAf$`~[;MOSnf�[Zh�VYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAfsTYXZ_O_ONQV��A�¤`~SUk{ldXA\ONQknP:lOXAP�_�SnSU\�MOSU�ASnf¾±
[*c�SnM�} �plOSU[*TRSvVYNgknXAfr`a[�MESnfgP�XATRSH\ESnknSUPRPRXATWx�_�SnknXA^OPWSb`aSUVRlO[;MOP�VY[ºMONQTRSUkUVYf�x `~SnXAPR^OTWSHTRSû±
t*NQ[*\dXAf/hq[*TWknSnP�Ng\µVRlOSÆNg\oVYXAkUVu�*Sn\oVRTRNgkUfgS~ldX �*SH\O[AV�_GSUSn\�SU\4VRNgTWSnfQx´PR^EknknSUPRPihq^OfÎqÊ¥A¨��>³A¨-spXZ\OM
VYTWNeX6��NgXAfG`~XZVRSnTRNgXAfdVYSUPWVYPpVR[�MOSUVRSnTR`aNg\ES�VYlOS�VRlOTRSUSv±�MONg`aSn\OPWNg[*\OXAfGkU[*\OPiVYNQVR^EVYN��*S�cOTW[*c�SnTWVRNgSUPr[Ah
`�xA[�knXATRMONQ^O`�MO[~\O[AV�xASUV�Sv��NgPiV }���Sn\EknSuVRlOSn[ATRSUVRNgknXAfK`a[;MOSnfQP�PWSnTi�*S�XAP�X~`aS XA\EP�VY[~k XAfQkn^�±
feX6VYS»`�x*[;k XZTRMONgXAf	PWVYTWSnPWPRSnP�^EPRNg\Et:`~XZVYSUTRNeXZf>MOSnPWknTWNgcEVRNg[*\OP$�ZXAfgNQMdXZVYSUMº��NQVYl´Sv��c�SnTRNQ`~SU\oV{XAfQfQx
`aS XAPW^OTRSUMµPWVRTYXANQ\OP&qÊ¥ « ��¨ � s2}~��\Ehq[*TiVY^O\OXZVYSUfQx*�0VYlETRSnSû±
MONQ`~SU\OPRNQ[*\dXAf�PWVYTRXANg\EP$lOX��AS~\E[AV$_GSUSn\
`aS XAPW^OTRSUMºNg\:VRlOS�TYXZ_O_ONQV��A���G_O^EV�lOX��AS�_GSUSn\ºMOSUPRkUTRNg_�SnMºNQ\:VYlES�k XA\ENg\OS�XA\OMºc�[*TRkUNg\OS��A�
qÅ¨o£���¥ ® s2}�"sN��*Sn\�VYlOSuPRNg`aNgfgXATrk{ldXZTYXAkvVYSnTWNgPiVYNgkUP�[Ah�VYlOS$V
��[Z±�MONg`aSn\EPRNg[A\dXAf0SncONQk XATWMONeXZf�PWVYTRXANg\EP
`aS XAPW^OTRSUMºNg\:VRlOS�VYlETRSnS�PRc�SnknNQSnPU��NQV�PRSnSU`~P�TWS XAPW[*\dXA_EfgS�VR[HXAPRPW^O`aS�VYlOS�XAMOMON�VYNg[A\dXAf�VYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf#PWVYTRXANg\�kU[*`~c�[*\OSU\oVYP»Ng\ VRlOS]TYXA_O_ENQV»PRlE[*^OfgM�_�S]m;^OXAfgN�V{XZVRNQ�*SUfQx VYlOSHPRXA`aS�XZP
VYlE[*PRSsNg\HVRlOSsk XA\ONQ\OS$XA\OM]cONQtO}

 �SnPWcONQVRS�Sv��c�SnTRNQ`~SU\oV{XAf�Sv�;NgMOSU\OknS�VYlOXZVºfgSvh¦V��*SU\oVYTRNQkn^OfgXAT���XAfgfu`~SUk{ldXA\ONQknP�XATWS
VYlETRSnSû±
MONQ`~SU\OPRNQ[*\dXAf1qÊ³ � s8��[*\OfQx�X�hqSv� hq^OfQfQx�VRlOTRSUSv±�MONg`aSn\OPWNg[*\OXAf�`aSnk{ldXZ\ONgkUP�`a[�MESnfgPHSû�4±
NgPiV }s��^Ex;t*lOS�SUV�XAf8} Ó � �*� £ Õ ldX �*S�MOSv�*SnfQ[*c�SnM XA\�X6��NgPix;`~`aSUVRTRNgk$m4^dXAPWN�±
fQNg\OSnXAT���NQPRkU[�SUfeXAPiVYNgk
�d\ON�VYS�SUfgSU`~SU\4V�`a[;MOSnfG[Ah0VYlOS�knXA\ONg\ES��A�!Ng\OkU[*TRc�[*TRXZVYNQ\Ot��*SU\oVYTRNQkn^OfgXAT�VR[*TRPWNg[*\��;VYTRXA\OPR`�^OTYXAf
�d_�SnT#XA\ONQPR[AVRTR[*cox*�;XA\EM�Ng\oVRTYXAkU[*TR[*\OXATWx�_Efg[;[�M»Ng\»VYlES���XAfgf2}>y�[��ASn\OMOSUSnTWMHSUV�XAf8} Ó ���*� ¨ Õ lOX��AS
PWVR^OMONQSnM�VRlOSrSUÜGSnkvVYP>[ZhdNgPWk{lOSn`aNeX�[*\�VYlES�_�[*TRMOSUT�ñU[*\OSr`aSnk{ldXZ\ONgkUPn�*PiVYTR[AzAS��#[*TRz��oXZ\OM�t*fQ[*_dXAf
MOSvhq[*TR`~XZVYNQ[*\»^OPRNQ\OtuXsVRlOTRSUSv±
MENg`aSn\OPWNg[*\dXZf��A�J`a[�MESnfOhqS X6VY^OTWNg\Ot�VYlES�MOSUcGSU\OMOSU\OknS�[Ah�XAkUVRNQ�AS
�d_�SnT#PWVYTWSnPWPr[*\~VRNg`aSA�4PWVRTYXANQ\���XA\OM�PiVYTRXANg\~TYXZVRSA}	y�[AVRl�[Ah-VYlOSUPRS�`a[�MESnfgP	ldX �AS�_GSUSn\H^OPWSnM�VR[
PRNQ`�^OfgXZVYS�X�hq^OfQf�k XZTRMONgXAk�kUx;knfQSA}

��SUk{ldXA\ONQknP�`a[;MOSnfQP�_OXAPRSUM�[*\:PWNg`acOfgN��dSnMb�A� t*Sn[A`~SvVYTRNQSnP�ldX �*Su_GSUSn\�^EPRSUhq^Ef0hq[AT
toXANQ\ONg\Eta_OXAPRNQk�Ng\EPRNgtAl4VRP�NQ\oVY[~VRlOS�NQ`~c�[*TiV{XA\OkUSs[Ah>VYlESuVYlENgk{zb�A����XAfgf0t*SU[*`aSUVYTix*��VY[*TWPRNQ[*\dXAf
MOSvhq[*TR`~XZVYNQ[*\��;feXATWt*S�SUfeXAPiVYNQk�MOSvhq[*TR`~XZVYNQ[*\���XA\OMHVYTRXA\OPi�*SnTWPRSsPRlES XATpPiVYTYXZNg\OP^q ¬*¬ �E¥ « � � ¨E�O¥*©-s8}
�plOSUPRSb`~[;MOSnfQPn�	lO[��#SU�*SUTn�pknXA\O\O[AVaXZknkn[A^O\oV~hq[*T�VRlOS]kn[*`acOfQSv� VRlOTRSUSv±�MONg`aSn\OPWNg[*\OXAf#�ZXATWNeX6±
VYNQ[*\OP�NQ\ �rXZfgf#VRlONgk{z4\OSUPRPU��kn^ETW�ZXZVY^ETRSA�	[*T��O_GSUT�[*TRNQSn\oV{X6VYNg[A\ Ng\ VRlOS]XA\dXAf�x;PRNgP�[Ah�PWVYTWSnPWPa[AT



© «

PWVRTYXANQ\�NQ\�VYlES��*SU\oVYTRNQknfQSA}B�d^OTWVRlOSnTW`~[*TWSA�rPWNg`acOfgN��dSnM�`a[�MOSUfgP»MO[´\O[AVHXZfgfg[�� hq[*T~NQ\oVYSnTRXAkv±
VYNQ[*\OP?_GSvV
��SUSn\]VYlOS�fgSvh¦VrXA\EMÆTRNQt*loV#�ASn\oVYTWNgknfQSnPU�EVYlOS�cGSUTRNQk XATWMONg^O`b�4[*T�kU[*TR[A\dXATWxa_OfQ[�[;M»·d[��s}
��SU\OknSa`a[*TRS»PR[AcOlONgPiVYNQk XZVRSnM�`~[;MOSUfgP�[Ah#VYlOS��*SU\oVYTRNQknfQSnPn��Ng\Ekn[*TWcG[*TRXZVYNQ\Ot]X]TRS XZfgNgPiVYNQk�VYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf0t*SU[*`~SvVYTix:XZ\OM:�d_�SnT�XZTRk{lON�VYSnkvVY^OTWSA�-X�kn[*\EPWVYN�VY^EVRNQ�AS�feX ��TWSU·dSUkUVYNQ\OtÆVYlES�\O[*\;±
fgNQ\OS XZT�XA\ONQPR[AVRTR[*cONQk�SUfeXAPiVYNgk�cOTR[*c�SnTiVYNQSnP�[Ah#`�x*[;k XZTRMONQ^O`���XA\OM�_G[A^O\OMdXATixºkn[A\OMONQVRNg[*\EP�VYldX6V
Ng`ac�[*PRS�cEl4x;PWNg[*fQ[*t*NgknXAfgf�x»TRSnXAfgNQPWVYNQk�kU[*\OPWVRTYXANQ\oVYPp^O\OMESnT�\O[*TW`�XAfG[*TrMONQPRSnXAPRSUM�kU[*\OMON�VYNg[A\OPpXATWS
TRSUm4^ONgTWSnM]hq[*TpPWVR^OMEx;Ng\Ot»VYlES$lESUVYSUTR[*tASn\OSU[*^OP�TRSntANg[*\dXZf�`~SUk{ldXA\ONQknP�[AhKNg\oV{XZkUV�`�xA[�knXATRMONQ^O`b}

�"�"�-��¶M��� Ê¾�(�ZFp>µG";:GIE��(=A;�¹ K FpFACI�Q;�B��H�!@
��M��AXZ\OknSUP�Ng\skU[*`~cE^EVYNQ\Ot�ldXATRM��rXATWS�XZ\OM�PW[Ah¦V
�rXZTRS?ldX �*S?`�XAMES?fgXATRtASv±
PWk XAfQS>VYlOTWSnSû±

MONQ`~SU\OPRNQ[*\dXAf0`a[�MOSUfgP�[Ah	k XZTRMONgXAk�`aSnk{ldXZ\ONgkUP�hqS XAPWNg_OfQSA}���SU�¸MOSUPRNgtA\OP�[Ah	PWk XAfgXA_OfgSucdXATRXAfgfQSnf
cOTW[�kUSnPRPWNg\Ot�kn[*`acO^EVRSnTWPuldX �AS�_OTW[*^Ot*loV�XA_G[A^EV$`�XAk{lENg\OSUP$��N�VYl cG[AVRSn\oVYNgXAfgf�x:VRlO[*^OPRXA\OMOP$[Ah
cOTW[�kUSnPRPW[*TRPU�/S XAk{l´��NQVYlµl;^E\OMOTRSUMOP�[Ah�`aSnt*XA_ox;VRSnPu[Ahpkn[ATRS�TRXA\OMO[A` XZknknSUPRP�`aSn`a[*Tix*�>XZ\OM
Ng\oVRSnTR\OXAf�`aSnPWPYXAt*Sû±
cdXZPRPRNQ\Ot�\OSvV
��[*TWz4P]��N�VYl¹fQ[��­fgXZVYSU\OkUx�XA\OM�lENgt*l¹_OXA\OME��NQMEVYlûq � �p© ® s8}
��[*`acOfgSU`~SU\oVYNg\Et»VRlOSnPWS�ldXZTRME��XATRSuNg`acOTR[��ASn`aSn\oVYP�NgPpVYlESuTWSnknSU\oV�MOSU�ASnfQ[*cO`aSn\oV�[Zh	XaPiV{XA\;±
MdXATWMÆc�[*TWVYXA_OfgS�`aSnPRPRXAt*Sû±
cdXAPWPRNQ\Ot�fgNQ_OTYXZTWx»MOSv�d\ONQVRNg[*\-�4��lENgk{l]XAfQfg[���P#TWSnPWS XATWk{lOSnTWPrVY[�MOSUPRNQt*\
XA\OM�NQ`~cEfgSn`aSn\oV�PR[Zh¦V
�rXATWSrVYldX6V>NgPKS XAPWNgf�xuc�[*TiVYSnM�VR[�X���NQMOSrTYXZ\Ot*S�[ZhGPiV{XA\EM�±�XAfQ[*\OS	��[ATRz4PWVYX6±
VYNQ[*\OPU�*lOSUVRSnTW[*t*Sn\ESn[*^OP	kU[*`~cE^EVYNQ\Ot�\OSvV
��[*TWz4Pn�;XA\OM»PRknXAfeXZ_OfgS#cdXATYXZfgfgSUf4cOTR[;knSUPRPRNQ\OtscOfeX6VRhq[*TW`~P
q ¬ ® s2}>�pl4^OPn�OkU[*PWV�SUÜGSnkvVYNQ�AS�hjXAkUNgfgN�VYNQSnP Ó SZ} tE}Q��X�\OSvV
��[*TWz~[Zh���[ATRz4PWVYXZVYNQ[*\OP Õ k XA\Æ_�S�Sû��cOfg[*N�VYSUM
MO^OTWNg\OtÆVRlOS�MOSv�*SnfQ[*cO`aSn\oVscOldXZPRS»[Ah#XÆfeXATWt*Sv±�PRknXAfgSu`~[;MOSnfQNg\Ot~SUÜG[*TWV$XZ\OM�`~[*TWS�PWk XATWknS»TRSû±
PR[A^OTRkUSnP�`�X xÆ_�Ss^OPRSUM:fgXZVYSUTrVY[»PR[*f��*S�VYlES$kU[*`acO^EV{X6VYNg[A\dXAfgf�x»Ng\oVYSU\OPRN��*S$cOTR[A_OfgSU`~PU}

t|t|tQuÂÁ ° x?z�²�Å�Ã�«

��[bSUPWVRNg`~XZVYS�VRlOS�`�X6VYSnTWNeXAfKcOTR[AcGSUTWVYNQSnP�[Ah	VRlOS»Ng\oV{XAkvVsTYXA_E_ONQV�fQSUh¦V��ASn\oVYTWNgkUfgSA���#S
�dTWPWV?TRSv�d\OSnM»VYlES�XZ\dXZVY[A`~NQk�`a[�MOSUfO[Ah�VYlOS�TRXA_O_ON�V>�*SU\4VRTRNQknfgSUP?XA\OM»k{lO[*PWS�X�kn[A\OPWVRNQVY^�VYNQ�ASpfeX �
TRSUfeXZVRNg\OtrVRlOS	PWVRTYXANQ\$SU\OSnTWtAxsNg\�VRlOS	`�x*[;k XATWMONg^E`DVY[�VYlETRSnSû±
MONQ`~SU\OPRNQ[*\dXAfZPWVRTYXANQ\OPn}Ky�[*^O\EMdXATWx
kn[A\OMONQVRNg[*\EP���SUTRS:MESUVYSUTR`aNg\OSUM�VRldXZVaXAfQfg[��#SnM�hq[*T�TRSnXAfgNQPWVYNQkH`�X6VYSnTWNeXAf#MOSUhq[ATR`~XZVYNQ[*\�^O\OMOSUT
cOlox;PRNQ[*fg[*tANgk�kU[*\OPiVYTYXZNg\oVYPsXA\EMºcOTR[��;NgMOSUM X]PiV{XA_EfgS�kU[*\o�*SnTWt*Sn\EknS»VY[]XÆ\4^O`aSnTRNQk XAfKPR[*fQ^EVYNQ[*\�}



© �

��fQt*[*TWNQVYlE`~P#cOTRSv��NQ[*^OPWfQx��ZXAfQNgMdX6VYSnM�[*\bX»PWSnTWNeXAf�kU[*`acO^EVYSUTÎq �A� � � £Is���SUTRSsNg`acOfQSn`aSn\oVYSUMH[*\
X]PRk XZfeXA_OfQS�cdXATRXAfgfQSnf>cOTW[�kUSnPWPRNg\Et�kU[*`~cE^EVYSUTsVR[�TWSnMO^EknS�PWNg`�^EfeXZVRNg[*\�TW^O\´VRNg`aSA}a�/PWVRNg`~XZVYSUM
`~XZVYSUTRNeXZf�cOXATYXA`aSUVRSnTWP#�#SnTRS�N�VYSUTYXZVRNQ�*SUfQx»MOSvVYSUTR`aNg\OSUMH_4x~kn[A`~cdXZTRNg\EtuVYlES�V
��[6±
MONQ`~SU\OPRNQ[*\dXAf
SncENgk XZTRMONgXAfrPWVRTYXANQ\OP»cOTRSUMONgkvVYSUM�_ox�VYlOS]`a[�MESnfrVY[ºVRlO[*PRSb[*_EVYXANg\ESnM�Ng\�lOS XZfQVYlox�lES XATiVYPa_4x
"sXAfgfgXAt*lOSUT?SvV�XAf2} Ó ���*� © Õ }	�bxA[�knXATRMENeXAf�PWVRTRSnPWPRSUP�TWSnPW^OfQVRNg\Ot�hqTW[*` VYlOS��d\ONQVRS�SUfgSn`aSn\oVp`a[;MOSnf
�#SnTRS#kn[*`acdXATWSnM$��NQVYl$VYlOS?PWVRTRSUPRPRSUP/cOTRSUMONgkvVYSUM�_oxuXA\dXAf�x;VRNgknXAfo`~[;MOSUfgP�_dXAPWSnM�[A\�X�PWNg`acOfgN��dSnM
t*SU[*`~SvVYTWNgk�XA\EM�SUm;^ENgfgNQ_OTRNQ^O` XAPRPW^O`~c�VYNg[A\OPn}

�"�"�-��Ê&�	� K =H;:G"�(��E	B]à<�µ½A�!¹
�plOSbXA\dX6VY[*`aNgk~`~[;MOSnf#[Ah�VYlOSHTRXA_O_ON�V��*SU\4VRTRNQkn^OfgXAT�t*Sn[A`~SvVYTWx XA\OM��d_�SnT»XATWk{lON�±

VYSUkUVR^OTRS Ó ��ldXAcEVRSnT��R� Õ �rXZP�`~[;MONQ�OSnMµVR[�PRSUTW�*SbXAP�X�kn[*`acO^EVYXZVYNQ[*\dXAf	MO[*`~XANQ\´hq[*T�`a[;MOSnf
[Ah�cdXAPWPRN��*S$�A�!Ng\E·dXZVYNQ[*\ÆPRNQ`�^OfgXZVYNQ\Ot�VYlES�kn[*\oVYTW[*f�t*TW[*^Oc]Sv��c�SnTWNg`aSn\oVYPp[Ah>"sXAfgfgXAt*lOSUT#SvV�XAf8}
Ó � �*� © Õ }��plOSHMONQPRkn[A\4VRNg\4^O[*^EP��OVRVRSnM��d_�SnT�[ATRNgSU\oV{XZVRNg[*\OPuXAfQfg[���SUM�_oxµSû��VRTYXº\O[;MOSnP�XZV�VYlES
¯W^O\OkvVYNQ[*\�[Ah/VRlOS�VYlES»����PRSUcEV{XAf>XA\OM:hqTWSnS���XAfgf�PR^OTihjXAknSUP Ó 
�SUkUVRNg[*\��W�{}ýy�} ® Õ ��SUTRS�TRSU`~[��ASnM
VY[bX �*[ANgM�\4^O`~SUTRNQk XAf>MEN�9akn^Of�VYNQSnP�_ox�XAPWPRNQt*\ONg\EtÆVYlOSaX �*SUTYXAt*S��d_�SnTs[*TWNgSU\4VYXZVYNQ[*\�XZV�VRlOS»TRSû±
MO^O\EMdXA\oVa\O[�MESnPaXAfg[A\Ot:VYlES�¯W^E\OkUVRNg[*\ VR[´XºPWNg\Ot*fQSÆ\O[;MOSA�#XA\OM�TWSn`a[��;NQ\Ot�VYlOS]TWSnMO^O\EMdXA\oV
\O[;MOSnPU}�� PR`~XAfgf�XAcONQk XAfKlO[*fgS Óqø6Ò � MOSnt*TWSnS Õ ��XAPsNg\oVRTR[;MO^OknSUM VR[HSnfQNg`aNg\dXZVRS�TWSnMO^O\EMdXA\oV
\O[;MOSnP�Ng\�VRlONgP>TWSnt*NQ[*\�}��plOSp`aSnPRl���XAP>kU[*\o�*SUTWVYSUMahqTW[*`¸cOTR[*fgXZVYS?PRcElOSnTW[*NgMdXZf�VY[�TWSnkvV{XA\OtA^OfeXAT
�rXATiVYSnPWNeXA\bkn[;[*TWMONg\dX6VYSnP�PW[aVRldXZV�VYlOS$MOSvhq[*TR`aNg\Ot�`a[;MOSnf�kU[*^OfgM�XAMO`aNQV�VYTYXZ\OPRfgXZVYNQ[*\OP�XZV�VYlES
XAc�Sv�G}/�plONQP#kU[*\o�*SnTWPRNQ[*\ÆTRSUm4^ONgTWSnM~V
�#[�kUNgTWkn^O`»hqSnTWSn\oVYNgXAfdTRSv�d\OSn`aSn\oVRP�[AhGVYlOS��d\ONQVRS�SnfgSU`~SU\oV
`aSnPRl�[*\�VRlOS:fQSUh¦V»�*SU\oVYTRNQkn^OfgXAT»hqTRSnS]��XAfgfpVY[´`�XZNg\oV{XANQ\ VYlOS�t*Sn[A`~SvVYTWx�NQ\�VRlOSbTRSntANg[*\�[Ah
VYlESu�A�¸cdXZcONgfQfeXATix�`�^EPRknfQSsNg\OPWSnTWVRNg[*\EPn}/�plOS$TRSUPR^Of�VYNg\Et ® ³6±
SUfgSn`aSn\oV�`aSnPWlb��XAP�^OPRSUM�XAP�VYlES
kn[A`~cO^�V{XZVRNg[*\dXZf-MO[*`~XANQ\Æhq[*TpPRNQ`�^OfeX6VYNg\Et�cdXAPWPRNQ�ASsNg\E·�X6VYNg[A\H[AhKVRlOSsfgSvh¦Vp�*Sn\oVRTRNgkUfgSZ}

�plOS/�d\ON�VYS>SUfgSU`~SU\4V0`a[;MOSnfZ^OPRSUM$VRTRNgkU^O_ONQk/��SUTR`aNQVYS�Ng\oVYSUTRc�[*feXZVRNg[*\�hq^O\OkvVYNg[A\OP-��NQVRl
hq[*^OT#cG[ANg\oV�"sXA^OPWPRNeXZ\Æm4^dXAMOTRXZVY^OTWS�Ng\oVRSnt*TRXZVYNQ[*\�NQ\�S XZk{lb[Zh�VYlOS�fQ[�knXAfd�d\ON�VYS�SUfgSU`~SU\4VrMONgTWSnkv±
VYNQ[*\OPU}/y�SnknXA^OPWS�\O[�XZ\dXAfQx4VRNgk�PR[*fQ^EVYNQ[*\aSv��NgPiVYP#hq[AT?VRlONgP?cOTR[A_OfgSU`��4kn[A\4�ASnTWt*Sn\OkUS�[Ah-VRlOS��O\ONQVRS
SnfQSn`aSn\oV#`~SUPRl~��XAP?MOSUVRSnTW`~NQ\OSnM�XAPWx;`acEVY[AVRNgknXAfgf�xG��VRlOS ® ³6±
SUfgSn`aSn\oV?`a[�MOSUfO�rXZP�Ng\�·�XZVYSUMaVR[
¬ `a`¢��tE�-XA\EM:TRSUt*Ng[A\OP�[Zh/lONgtAlOSnPiV�PWVRTYXANQ\�SU\OSnTWtAxb��SUTRS�TWSU�d\OSUM�^O\oVYNQf�VYlOSu[��ASnTRXAfgf�PWVRTYXANQ\
Sn\ESnTRtZxµ[Ah�VYlOS~MOSUhq[*TW`~SUMµ`aSnPWl k{ldXA\OtASnM�_ox fgSnPWPuVRldXA\ « } ¬D§ }]�plONgPuTRSUPR^Of�VYSnMµNg\ X � © ® ±



©*£

\O[;MOS�`a[�MESnf Ó � knNQTRkn^E`ahqSUTRSn\oVRNeXAf/~ ¬ fQ[*\Ot*N�VY^OMONQ\dXAf ~�£aVRTYXA\EPR`�^OTRXAf�SUfgSU`~SU\4VRP Õ PW^ONQVYXA_OfgS
hq[*T�`~[;MOSnfQNg\Ot»VYlES�VYlOTWSnSû±
MONQ`~SU\OPRNQ[*\dXAf�MOSUhq[ATR`~XZVYNQ[*\:[Ah	TRXA_O_ON�V��ASn\oVYTWNgkn^EfeXAT�`�x*[;k XATWMONg^E`�}
�plOS��A��[Ah>VRlOS �*« ±
SnfQSn`aSn\oV�`~[;MOSnf Ó ¥E�Ö©Z³*¥~MOSUt*TRSUSnP�[Zh/hqTRSnSUMO[*` Õ ��XAP�NQ\E·�XZVRSnMbhqTR[*` « VR[
£ ¬ `a`°��t]NQ\ ¬ ±
`a` ��t]Ng\OkUTRSn`aSn\oVRPn����NQVRl ¬ fQ[oXAMºPWVRSncOP$c�SnT�Ng\EknTRSU`~SU\oV Ó ¨Hfg[oXAMºPiVYSUcOP
hq[*T�VRlOS ¬ ± ��« `a` ��tHNg\OkUTRSn`aSn\oV Õ }��plES�TRNgtAl4V��*Sn\oVRTRNgkUfgS���XAP�^O\OfQ[oXAMOSUM�VYlOTW[*^Ot*lE[*^EV�VYlES
PRNQ`�^OfgXZVYNQ[*\ºVY[ºXAcEcOTR[ ��Ng`~XZVYS»VYlESÆSv��c�SnTRNQ`~SU\oV{XAf?cOTR[ZVY[;kn[*f	hq[*fgfQ[���SUMµ_ox�"sXAfQfeXAt*lESnTsSUV�XAf8}
Ó � �*� © Õ }

�"�"�-��Ê&��� Ê��(=A@NGIE�GI>HG"E�º(�bÞr;PO
w/TRSv��NQ[*^OPbXA\dXZfQx;PRSUP�`a[�MESnfgSUM¹VYlOS�`�xA[�knXATRMENg^O` XZP]X�VRTYXA\OPi�*SUTRPRSUfQx¶NQPR[AVRTR[*cONQkA�

lox;cGSUTi±
SUfeXAPiVYNQk�`�X6VYSnTWNeXAf���NQVRl¶XA\�Sv��c�[*\OSU\4VRNeXAf�PWVYTRXANg\�Sn\OSUTRtAx¹hq^E\OkUVRNg[*\ûqÅ¥ « �r¨ � ssXZ\OM¶X
�0XAt*TRXA\Ot*S�`�^Of�VYNQcOfgNQSnTKVRldXZV?kn[A\4VRTRNQ_O^EVYSUPrXslox�METR[*PiV{XZVRNgk�cOTRSUPRPR^ETRS ä VY[sVYlOS�PWVRTRSUPRP#VR[uPRXZVYNQPWh¦x
VYlES$z4NQ\OSn`~XZVYNQk�Ng\Ekn[*`acOTRSUPRPWNg_ONQfgNQV
xakU[*\OPWVRTYXANQ\oV �

î Ò óõ ÂRQTSVU×¦ �XW ¦ óõ ä Ó Ú ö ¦ � ÕY Ò ½ ó È õ�#� � ½ õKÓ È õì�ì � È õ��� � £AÈ õìæ� Õ � £A½ ö Q È õ�Yì � È õ��� W Ó �R�W�{} � Õ

��lOSUTRS»VYlOSa�0XAt*TRXA\Ot*NgXA\ºPWVRTYXANQ\OP$È�ÁÅÄ�XATRS»TRSvhqSnTWTRSnM VY[HVYlESafQ[�knXAf��d_�SnTskU[�[*TWMONg\OXZVYS�Pix�PiVYSU`
kn[A\OPRNQPWVYNQ\Ot�[Ah��d_�SnT Ó8Í�Õ �*knTW[*PRP>�d_�SnT Ó[ZUÕ �4XA\OM�TRXAMONgXAf Ó5\*Õ kn[;[*TRMENg\dXZVRS�MONQTRSUkUVYNQ[*\OPU}��plOSrVRlONgTWM
PWVRTYXANQ\]Ng\o�ZXATRNgXA\oVpÚ ö NgPp^O\ENQV
xÆhq[*T�XZ\bNQ\Okn[A`~cOTWSnPWPRNg_EfgS�`~XZVYSUTRNeXZf8}

�d[*T�VRlOS�TYXA_E_ONQV��ASn\oVYTWNgkU^OfeXAT�`�x*[;k XATWMONg^E`�����NQ\�XA\OM:��NQ\ Ó ���A� ³ Õ TWSnknSU\oVYfQx�cOTR[Z±
c�[*PRSUM�X»kn[*\OPiVYN�VY^EVRNQ�*S$feX �DVYldXZV�NQP�X»hq^O\OkvVYNg[A\�[AhKVYlOS$cOTWNg\OkUNgcdXAf-PWVYTRXANg\bNg\o�ZXATWNeXA\oVYPU}���PRNQ\Ot
VYlENg\�PRfgXA_OP/[AhGTYXZ_O_ONQV�`�x*[;k XZTRMONQ^O` hqTW[*`¡�A�¶`aNgME��XAfQf8��VYlOSvx�`~SnXAPR^ETRSnM»`~XZVYSUTRNgXAf�MESUhq[*TW`�X6±
VYNQ[*\ÆNQ\HTRSnPWcG[A\OPRS�VY[»X�TRXA\Ot*S�[AhKXAcOcOfQNgSnM�fg[oXAMEPpXA\OMHMOSvVYSUTR`aNg\OSUMHTRSncETRSnPWSn\oV{X6VYNQ�ASu`~XZVRSnTRNgXAf
cdXATRXA`aSUVYSUTRPÆ_ox��OVRVRNg\Ot�XZ\¹Sv��c�[*\OSn\oVRNeXAf�hq[ATR` [AhsVYlOS:PWVYTRXANg\�Sn\OSUTRtAx�hq^O\OkUVRNg[*\¹VR[ MdXZVYX
[*_EVYXANg\ESnM~hqTW[*`¡^O\ENeX6��NeXZf�XA\OMÆ_ONgX6��NeXAf�VYSnPiVYPU}?�plESnNgT?PWVRTYXANQ\~SU\OSnTWtAx»hq^O\OkvVYNg[A\�ldXAP?VYlOS�hq[*TW`��

î Ò Â]Q^SVU*¦ �XWY Ò ½ ó�Ó Ú ó ¦�¥ Õ õ � ½ õKÓ Ú ó ¦�¥ Õ�Ó Ú`_�¦ � Õ � ½ öKÓ Úa_�¦ � Õ õ Ó �R�W�{}Ö£ Õ

��lOSUTRS$Ú ó NgPrVYlESs�OTRPWV�PiVYTYXZNg\]Ng\o�ZXATRNgXA\oV�XA\OMbÚa_�VYlESUxHMOSv�d\OSuXAPn�
Ú`_ Ò Ìb Ô Ê Ô Ìb



©A¥

��lOSUTRS¾Ê NQP#VRlOS�TRNQt*loV��rXA^Ok{loxo±i"�TRSUSn\bMOSUhq[*TW`�X6VYNg[A\~VYSU\OPR[AT�XA\OM Ìb NgP�X�^O\ON�Vr�*SUkUVY[AT�XAfg[*\Et
VYlES$`�^OPRkUfgS��d_�SnTRP�NQ\]VRlOSs^O\OMOSvhq[*TR`aSnMbPWVYXZVYSZ}

�¶NQVRl VRlOS~��XZt*TYXA\Et*S~`�^OfQVRNgcOfQNgSnT�hq[*TR`�^OfeXZVRNg[*\:[AhrVYlES~kU[*\OPWVRNQVR^EVYN��*S»feX � Ó �	m4^dX�±
VYNQ[*\ �W�R�{} � Õ VYlESHl4x;MOTW[*PWVYXZVYNQkHcOTRSUPRPW^OTRSHVYSUTR`aP»XATRS�^O\Oz4\O[���\OPn�#TRSUPR^Of�VYNg\Et�Ng\�X�Pix�PiVYSU`�[Ah
Snm4^dX6VYNg[A\OPH��NQVYl¶`aN���SnM¶MOSUcGSU\OMOSU\4V��ZXATRNgXA_OfgSUP Ó \E[�MdXZf�MONgPWcOfeXZknSn`aSn\oVRP�XZ\OMDlox;MOTW[*PWVYXZVYNQk
cOTWSnPRPW^OTRSUP Õ }��plOSbz4Ng\OSU`�XZVRNgkÆNQ\Okn[A`~cOTWSnPWPRNg_ENgfgN�V
x kn[*\OPiVYTRXANg\oV»NgP�VRTRSnXZVYSUM�Sû�EcEfgNgkUNQVRfQxµXAPaXA\
XAMOMENQVYNQ[*\dXAfpSUm4^dXZVYNQ[*\¹NQ\�VYlESºXA^Ot*`aSn\oVRSnM¹fgXAt*TYXZ\Ot*NeXZ\��O\ONQVRS:SnfQSn`aSn\oV�hq[ATR`�^OfgXZVYNQ[*\ q £ ® s8}
�plONQP~`~XAzASUP~VRlOS:cOTW[*_OfQSn` MON09~kU^OfQVaVY[ PR[AfQ�*S�\4^O`~SUTRNQk XAfQfQx�^O\EfgSnPWPÆX `~SU`~[*Tixo±
Ng\oVRSn\OPWNQ�*S
MONQTRSnkvV�PW[*fg^�VYNg[A\b`aSUVRlO[;M:NgP�^OPWSnM Ó 
�SnkvVYNg[A\:�R�W�{}Ö��} ® Õ �GXZfQVYlE[*^Ot*lb`~[ATRS$SUÜGSnkUVRNQ�ASu�ZXATRNgXZVYNQ[*\OP
ldX �*S]_�SnSU\�cETR[*c�[*PRSUM q £ ® s8} �
\OPiVYS XZM��/��S]^OPWSnM�X�\OSU��f�x MOSv�*SUfg[*c�SnM�hq[*TW`�^OfeX6VYNg[A\µ[Ah�VYlES
kn[A\OPWVRNQVY^�VYNQ�ASsfeX �J��lONQk{l:kU[*TRTWSnkUVRP�VRlOS$PWVYTRXANg\]SU\OSnTWtAx]hq[*Tpk{ldXA\OtASnP�NQ\]`�x*[;k XATWMONeXZf��*[*fQ^O`~S
^OPWNg\OtaX»_O^Ofgz~`~[;MO^OfQ^OPrcdXZTYXA`aSUVRSnT�½^_1q ¬A� s2�

î Ò �
£ ÂRQ^S U ¦ �XW ¦�½^_dc6MESUVpq Ê�s|¦�£fe MOSvVpq ÊÎs �¶�hg Ó �R�W�{}ý¥ Õ

��lOSUTRS�MESUVpq Ê�s�NQP/VYlOS�MOSUVRSnTW`~NQ\dXA\oV	[Ah-VRlOS�TRNgtAl4V��rXA^Ek{l4xo±�"sTWSnSn\�MOSUhq[*TW`�X6VYNg[A\�VYSn\EPR[*T¥q © ¬ s8�
½^_pNgP#Xuc�Sn\OXAfQV
x»�#SnNgtAl4VrXAcOcOfQNgSUMaVR[�kn[ATRTRSUkUV#VYlOS�PWVYTRXANg\~Sn\OSUTRtAx»hq[*T?k{ldXA\Et*SnPrNQ\�`�xA[�knXATRMENeXAf
�*[Afg^O`aSA�EXA\OM Y NQPrMOSv�d\OSnM]NQ\]�	m4^dX6VYNg[A\Æ�R�W�{} � }	y?xÆ^OPWNg\Ot�VRlONgP#kn[*`acOTRSUPRPWNg_OfQS�kn[*\EPWVYN�VY^EVRNQ�AS
hq[*TW`�^OfeX6VYNg[A\���VRlOS�fgXATRt*S�_E^OfgzH`a[�ME^Ofg^OP�kU[*`~cOXATRSUMb��N�VYl�VRlOS$[AVYlOSUT�kU[�S#9aknNgSU\oVYP�XZkUVYP�XAP�X
c�Sn\dXAf�V
x�hjXAkUVR[*Tn}b�plOSÆ`~XZVYSUTRNgXAf/cdXATRXA`~SvVYSUTRP�Â»�/½ ó �>½ õ �/XZ\OM�½ ö Ng\µ�	m4^dX6VYNg[A\ �R�W�{}ý¥��#SnTWS
SnPiVYNQ`�XZVRSnM�PW[�VRldXZVHVRlOS��0XAt*TYXZ\Ot*NeXZ\¶"sTWSnSU\�É P]PiVYTYXZNg\�kn[A`~c�[*\OSU\4VRPbÈ����*��È����Y��XZ\OMBÈ����
XAt*TWSnSUMÆ��NQVYl�SncONQk XATWMONeXAf�PWVRTYXANQ\Æ`aS XAPW^OTRSU`~SU\4VRPrhqTR[*` VRlOS�NgPW[*feX6VYSnM-�EXATWTRSUPWVYSUM]TYXA_O_ENQVrlES XATiV
qÊ£ � s2}K�
\ON�VYNgXAfgf�x�VRlOS#`~XZVRSnTRNgXAf*cdXZTYXA`aSUVRSnTRP0�#SnTRS#PRSvVKVR[��ZXAfg^ESnP0^OPRSUM�Ng\$cOTWSU�;Ng[*^EPKPWNg`�^OfgXZVYNQ[*\OP
[Ah?k XZ\ONg\OS»�A�þcOXAPRPWNQ�*S»NQ\E·�XZVRNg[*\6q � £-s2����NQVRl�½^_�SUm;^OXAf�VY[�£ «A« z�wKXZqÅ³o©"s8}���PRNg`�^OfeXZVRNg[*\�[Ah
�A�!cdXAPWPRN��*S�Ng\�·�XZVYNQ[*\~��XAP�kn[A\OMO^OkvVYSnM�XA\OMÆVRlOS�TRSUPR^Of�VYPrkU[*`acdXATRSUMHVY[�VYlES�Sv��c�SnTRNQ`~SU\oV{XAfQfQx
`aS XAPW^OTRSUM:kn[A`~c�[*\OSU\4VRP�[Ah�PWVRTYXANQ\�}��:XZVRSnTWNeXAf�cdXZTYXA`aSUVRSnTRP��#SnTRSu`~[;MON��dSnMbXAkUkn[*TWMONg\OtaVY[~X
lOSU^OTRNQPWVYNQkucETR[;knSnME^OTRSu_dXAPRSUM�[*\bVYlOS$MONgPWknTWSncdXA\EknNgSUP�NQ\:PWVRTYXANQ\OPn�#cdXATRXA`~SvVYSUTRP�½ ó [*T�½ õ �#SnTWS
`a[�MON��dSnM�XAknkU[*TRMENg\Ot VRlOS�MON�Ü-SUTRSn\EknSnP�Ng\�VRlOS:�d_�SnTH[*T~knTW[*PRP��O_GSUTÆPWVRTYXANQ\���TRSnPWcGSUkUVRNQ�*SUfQxA�
_�SUV
�#SnSn\ÆVRlOS�`a[;MOSnf�XA\EM~VYlES�Sv��c�SnTWNg`aSn\oV{XAf�MdX6V{XE}/wKXATYXZ`~SvVYSnT#½ ö ��XAP�PWNg`aNgfeXZTRfQx$`a[�MENQ�dSUM
XAkUkn[*TWMONg\OtÆVR[]MONQÜGSnTWSn\OkUSnPsNg\�PRlES XAT�PiVYTYXZNg\�}��plES�`�XZVRSnTWNeXAfKkn[*\OPiV{XA\oVuÂ ��XAPs`~[;MON��dSnM:VR[



© ®

PRknXAfgSpVRlOS�TRSnPWcG[A\OPRS�[��ASnT	VYlOS�TYXZ\Ot*S�[Ah-XAcOcOfQNgSnMa�A�BcOTWSnPRPW^OTRSUPn}?�plOS�cdXATYXZ`~SvVYSnTWP/VYldXZV	_�SnPiV
TRSUcOTR[;MO^OkUSnM�VRlOS]�AXZfg^OSUP�XA\EM�PWfg[*c�SnPa[Ah�VRlOS:Sû��cGSUTRNg`aSn\oVYXAfgf�x `aS XAPW^OTRSUM�PWVRTYXANQ\�±
cETRSnPWPR^OTWS
TRSUfeXZVRNg[*\EP���SUTRSuXAknkUSncEVRSnM:XAP�_GSUPWV�SnPiVYNg`~XZVRSnPp[AhK`�x*[;k XZTRMONgXAf�`~XZVYSUTRNeXZf-cdXATRXA`aSUVYSUTRPU}

�"�"�-��Ê&��ï ¶À�(>A=p½H;|C"� Ê¾�(=A½pE�GIE��(=p@
y�[*^E\OMdXATixµkU[*\OMON�VYNg[A\OPu�#SnTWSÆPRc�SnkUNQ�dSUM�_ox´kn[*\EPWVYTRXANg\ENg\OtbVYlOS��ZXATWNg[*^EPu�d\ON�VYS~Snf�±

Sn`aSn\oV]MOSUt*TRSUSnPH[AhshqTWSnSnME[*` Ó SnNQVRlOSnT~VYlOSº\O[;MdXAf�cG[APRNQVRNg[*\�kn[;[*TRMONQ\dXZVRSnP�[AT�VYlOSUNgTÆcOXATWVRNeXAf
MOSUTRNQ�ZXZVRNQ�ASnP>��NQVRl»TRSnPWcGSUkUV?VY[�VYlES�fQ[�knXAf��O\ONQVRSpSnfgSU`~SU\oV?XATRkpfQSn\OtAVRlOP Õ VR[$TWSn`~XANg\�^O\Ok{ldXA\Et*SnM
hqTR[A`�VRlOSnNQT�Ng\ENQVYNgXAfO�ZXAfg^ESnPn}?��lOXA\Ot*SUPrVY[�\O[;MdXAfGcG[APRNQVRNg[*\EP�XA\EMHknNgTWkn^O`»hqSnTWSn\oVYNgXAfGXA\OMÆVYTRXA\OP�±
`�^OTRXAf0MOSnTWNQ�ZXZVRNQ�*SUP�XZV�VYlES�_dXAPWS�[Ah�VYlOSuSncONQk XATWMONg^O`¢XZ\OM�TRNQt*loV��*Sn\oVRTRNgkU^OfeXZT�Sn\EMO[�knXATRMENg^O`
�#SnTRS�cETR[*lONQ_ONQVRSnM�}���[*\OPWVRTYXANQ\oVYP�XZV�VYlOS�_OXAPRS��#SnTWS�k{lO[*PWSn\ºVYldX6V�PRNQ`�^OfeX6VYSnMbVYlOS�SUÜGSnkUVRP�[Ah
VYlES�TRSUfeXZVRNQ�ASnfQxsPiVYN�Ü�XZ\O\4^OfgN;[AhOVRlOS#�ZXAf��*SnPU��VRlOSp�A��Sn\OME[�knXATRMONQ^O`��rXZP>kn[*\EPWVYTRXANg\ESnM�VR[�`~[��AS
[*\Of�x�NQ\�VYlOSp_dXZPYXAfOcEfeXA\OSZ�4XAfgfQ[���Ng\Ot�knX ��N�V
x�Sû�EcOXA\OPRNQ[*\a_O^EV	\O[AV	fQ[*\Ot*N�VY^OMENg\dXAf4MONQPRcOfgXAknSU`~SU\oV
Ng\ºVRlOS ò�ö MONQTRSnkvVYNQ[*\Ûq £ � s8}a�rVsVYlOSaXAc�Sv��XAfgf>MESnTRN��ZXZVYN��*SnPsNQ\�VRlOS»cG[APWVYSUTRNQ[*T�MONgTWSnkvVYNg[A\´XZ\OM
\O[;MdXAf	kn[;[*TWMONg\dX6VYSnP��#SnTWS�^O\OkU[*\OPiVYTYXZNg\OSUM�}b��[*\OPiVYTYXZNg\oVYPsVY[bVYlOSafg[*\Et*NQVR^OMONg\OXAf>XA\EM´VYTRXA\OP�±
`�^OTRXAfdMOSUTRNQ�ZXZVRNQ�ASnP#XZV	VYlOS�XAc�Sv�acOTWSU�*SU\oVYSnMHPWcO^OTWNg[*^OP?PR[Afg^EVRNg[*\OP>��N�VYl~^O\OTRSnXAfgNQPWVRNgk XZfgfQx$fgXATRt*S
MOSvhq[*TR`~XZVYNQ[*\OP�XZfg[*\OtÆVRlOS»_G[A^O\OMdXATixº[Ah#VYlOS»PR`~XAfQf>XAcONQk XAf�lO[*fgSZ�0XA\OM���SUTRSaNg`acG[APRSnMº[A\OfQx
VY[bNg`acOTW[��ASaVRlOSa_GSUldX ��NQ[*T$[Ah�VRlOS~`a[;MOSnf	XA\EMµ\O[AV�XAP$XA\µXZVRVRSn`acEVsVY[�XZk{lONgSv�*SÆXZ\4xºV
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1���J<)��&��¶ÿ!�*��<ËJMLX~�VX]_�R~ ÌfLÆ§���²�¯2^
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#���Vÿ!þ7������7,�ÿu@ ���?ÿ	��� ý "������9&���
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