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

/�0214365�798;:=<?>2@BA4CD021
/.5FEG02HI@BCD5F1J@K>ML�N�02HO@PARQGST@BCD>$UIE4A45FHB3WVMQG0214X�Y&7Z021[5F@\0MHI]_^`V�3W5F14V�5FU

ab02UIUP02V\Adc4UI5F@B@BU.ef14UO@P36@Bc[@P5�>2L(gh5�V\A414>27W>$i2]
j 0MC�k4HB36X4i$5MQ=a�S l$monqp$r
sotMu[v4w$x$y4z|{~}2t�����}q�T��x$s$�

�`�d�d�T�I�d�`w$x$y4z|{~}2t�����}q�T��x$s$�=�

�$021dcG02HO]�n��oQ=m2l2lJm



���D�9�;�������

g�A[5�7W02UI@��Ml$l�CD367W763W>$1_]$5�02HBU;>2L�@PA45,UI@BHB>$1J@B3Wc4C��f36UB>2@B>$E�5�HB5FV�>$HIX�02HI5,UBA4>q��1�@P>_V�>$HIHB5F7Z0M@B5
UB36i$143��GV�021J@B76]
��36@BA�@PA[5�V�>$1[V�c4HIHB5�1J@,HI5�V�>2HBX >2L�36UB>2@B>$E43WV,L¡HP0MVF@P36>$1G0M@B3W>$1¢k~5F@f�£5�5�1¤3W1[>$HBiJ0M143WV
0214XD>$HBi$02143WV�V�02HBk~>$1�0ML¥@B5�H�@PA45?5F¦�5�V§@PUT>MLRHB5FVF]`V�765�X�UI5�X436CD5F1d@¨02HI5KHI5�C�>�©25�X�L¡HI>$Cª@PA45?UI@BHB>$1`�
@P36c4C«UB36i$1G027¬:(g�A[5.V�>$HIHB5F7Z0M@B3W>$1,3WU�UBA[>���1D@P>'HI5�UIc476@�L¡HB>$Cª@BA45!VF>$C�CD>$1�X45FE�5F14X45�1[V�5.>2LRk�>2@BA
UB36i$1G0276U�>$1��¨5�0M@PA45FHB3614i�021[X­CD02i$CD0M@P36V'E4HI>oVF5�UIUB5�UF:_®¨5�V�02c4UI5�@BA45D76>$14iM�¯@P5FHBC%5§©$>$76c[@P36>$1�>2L
V�0MHBk~>$1�X43W>�°o3WX45�765F©25�7WU�X[5�E~5�14X4U;UB36CD367Z02HI76]_>$1
�£5�0M@BA45�HI3W14i±021[X­CD02i$CD0M@P36UBC±Q~@BA45,HB5F7Z0M@B36©$5
² c4V§@PcG0|@P3W>214U�>2L j�³�´ 765F©$5F7WU,02HI5�3W1[L¡5FHBHI5�XµL¡HB>2C*@PA[5�UBAG02HI5�X ² c4V§@PcG0M@B3W>$1[U�>2L�@PA45�36UB>2@B>$E43WV
HB5FV�>$HIX4U�:­g�A45_HB5FUBc47�@P3W1[i j�³�´ UI3Wi$1G0M7£5¶°[A[3Wk43�@PU�14>
UO]oUO@P5FC·0M@B3WV�VF>$HBHI5�UBE~>$14X[5�14VF5_��3�@PA @PA[5
i$5F>$7W>$i23WV.HI5�V�>2HBX±>2L¸VF7W36C·0M@B3WV�©M02HB3W0M@P36>$14U�0M@�@B5�V§@P>$1436V�@P3WC�5.UIV�02765�U�:

m



g�A[5¢76>$14iM�¯@P5FHBC V�02HBk~>$1¹VF]`VF7W5¢3WU�V�>21d@BHB>$767W5FXºkJ]»V\A[5�C�3WV�0M7.�¨5�0M@PA45FHB3614i4Q!©2>$7WV�02143WV�0M14X
C�5F@\0MCD>$HIE4A436V!X45FiJ02UBUI3W14i[QG0214X�@PA[5�k4c4HB3W027�>ML¸>$HIiJ021436V!V�02HBk~>$1­¼½n2Q�m|¾¬:&S!14VF3W5�1J@K0M@BCD>$UIE4A45FHB3WV
V�0MHBk~>$1
X43W>�°o3WX[5�7W5§©$5�76U�02HI5�HB5 ² 5�V§@P5�X¢3W1�@PA45�36UB>2@B>$E43WV�V�>$1J@B5�1J@�>2L�>$HBi$02143WV�V�02HIk�>21¤¼¿pM¾�0214XRQ
7W5FUBU&X436HB5FVF@P7�]$Q$UO@PHI>$1J@P3Wc[CÀ¼ÂÁ2¾G361�C·0MHB3W1[5¨UB5FX43WC�5�1J@P02HI]'HB>`V\Ã`UFÄJ@PA45TL¡>$HICD5FH�k~5�V�0Mc4UB5�E4A[>2@P>$UO]`1o�
@PA[5F@P36V�V�02HBk~>$1�36UB>2@B>$E~5;L¡HB02VF@B3W>$1G0|@P3W>21±36UKUI5�14UI36@B36©$5;@P> j�³�´ 7W5F©25�76U�QR0M14X�@BA45'7W0M@B@B5�H?k�5FV�02c4UI5
�£5�0M@BA45�HI3W14i
0M14X X45�i$02UBUI3W14i
0MHB5�0MUBUB>`V�3W0M@P5FX���36@BAµ5§°`@BHB5�C�5D©M0276c45�U�>2L�@PA[5�02k4c[14XG0214VF5�HP0|�
@P36>�Å�ÆP^oH¶ÇMÅfÈ¶^`H�:_8K>q�£5F©25�H�Q�0|@B@P5FCDEo@PU�@P>�c4UB5�@PA45FUB5·i25�>`V\A45�C�3WV�027&UB36i$1G0276U�@B>b5FUI@P36C·0|@P5,EG02UO@
j�³.´ 7W5§©$5�76U,¼¿�qÉoÊM¾¸02HB5'A43W14X[5�HB5FX
kJ]b@PA[5�UB36i$1G0276U�Ë�02X4X43�@P3W>21G0279HB5F7Z0M@B3W>$1[UBA436E4UK@B>·©M02HB36>$c4UK@B5�V¶�
@P>2143WV�¼¿roQMnql|¾!0M14XÌk436>$7W>2i$3WV�027�¼Ín$n�¾?5F¦�5�V§@PU�:Îa�>$HI5�>q©$5FH·@PA45�UI@BHB>$1J@P36c4C UB36i$1G027�AG02U�E4HI>�©25�1
5�UIE�5FV�3W027W7�]�X43�ÏDVFc476@¨@P>,EG02HIUB5·¼½n�m�É=n��|¾¬:
8?5�HI5De!0M@B@B5�C�E[@�@P>±HB5�UI>$76©25D@BA45�UI5·02C'k43Wi$c[36@P365�U.361¢@BA45�3WUB>M@P>$E436V�UB36i$1G0276U�>2LTV�02HBk~>$1µ0M14X

UI@BHB>$1J@B3Wc4C±:!Ð(3WHBUO@�Q~36@K3WUKUBA4>q��1
@PAG0|@K@BA45�7Z0MUI@.�2l$l·C�3W767W3W>21�]$5�0MHBU.>2L&@BA45'UO@PHI>$1J@P3Wc[C�UI3Wi$14027¯Q
0ML¥@B5�H�@PHB0214UIL¡>2HBCD0M@P36>$1»@P>¤HB5�C�>q©$5�@PA45­5F¦�5�V§@PU±>2L�HB5FVF]`V�765�XÑUB5�X[3WC�5�1J@ ¼ÍnqÒ[Q2n��|¾¬Q.V�>$HIHB5F7Z0M@B5
UB36i$143��GV�021J@B76]
��36@BA�@PA[5�V�>$1[V�c4HIHB5�1J@,HI5�V�>2HBX >2L�36UB>2@B>$E43WV,L¡HP0MVF@P36>$1G0M@B3W>$1¢k~5F@f�£5�5�1¤3W1[>$HBiJ0M143WV
0214X¹>$HIiJ021436V�V�0MHBk~>$1Ó¼¿pM¾¬:ªg�A436U�5�C�E43WHI3WV�027!HI5�UBc[76@_3WU·UBc4E4E[7W5�C�5�1J@B5�XÔkJ]Õ@BA45�@PA[5�>$HI5F@P36V�027
X45FX4c4VF@B3W>$1�@PA40M@�@PA45�@f�£>bHI5�V�>2HBX4U;02HI5�763W14ÃM5�X�kJ]
@PA45F3WH�VF>$CDC�>$1
X45FE�5F14X45F14V�5D>$1�HP0M@B5�U�>2L
V�>21d@B3W145F1J@\027h�¨5�0M@PA45FHB3614i_0214X
CD02i$CD0M@P36V�02VF@B36©`36@f]2:.g�A45,02UIUBc4C�E[@B3W>$1b@BAG0M@ j�³�´ 765F©$5F7WU?L�027W7
��36@BA�@PA45�L¡>$HICD5FH.021[X¢HI3WUI5���36@PA�@BA45�7Z0|@B@P5FH!@PA[5�1¢3W14X436V�0M@B5�U!@BAG0M@�0M1­0ME4E4HB>2E4HB3W0M@P5�0�©25�HP0Mi$5
>2Lh@PA45�@f�£>·HI5�V�>2HBX4U�UBA[>$c47WX±HB5 ² 5�V§@K@BA45�7W>$1[iM�Ö@B5�HBC ² c4V§@PcG0|@P3W>214U�>2L(@BA45�EG02HO@P3Z0M7RE4HB5FUBUIc4HB5;>2L
0M@BCD>$UIE4A45FHB3WV j�³.´ :¨g�A[5 j�³.´ UI3Wi$1G0M7hX[5�HB3�©$5FX�L¡HB>2C×@PA436U!0M1G0276]`UI3WU�HB5FE4HB5FUB5�1J@BU ² c4V§@PcG0M@B3W>$1[U
0M@�@B3WC�5�UBV�027W5FU�i$HB5�0M@P5FH�@PAG0M1Ø0Mk�>$co@�nql�a±]2: j >$C�EG02HB36UB>$1µ��3�@PAµ@BA45�i$5�>27W>$i$36V·HI5�V�>2HBXÙ>2L
V�763WCD0M@P36VK©M02HI3Z0M@B3W>$14U.¼½n�ÊM¾9HB5§©$5�027WU?14>,>$kJ©`3W>$c4U�VF>$HBHI5�UBE~>$14X[5�14VF52:

p



��ÚqÛ�Ü�Ý~Ú�Þ¬ßhà áGÝhâ»ã$á4Û�ä&Ü~Ý»Þ¬å�ÜGÚqÜ=æ(Þ¬ã_å�Þ¡ç~Ýhá4è¬å

Ð(3Wi$c4HI5�n�UBA[>���U�@PA[5�UO@PHI>$1J@P3Wc[Cé0214X�V�02HBk~>$1�3WUI>2@P>$E[3WV�UI3Wi$1G0M7WU!L¡>$HK@PA45,7Z0MUI@;�2l2l�CD367W7W36>$1
]$5�02HBU±ê¬a±][ë§:�g�A45�XG0|@\0�L¡>$H�@PA45�UO@PHI>$1J@P3Wc[C*36UB>2@B>$E�5DHP0M@B3W>$U Å�Æ ^oHPÇ ÅfÈ ^oH'�£5�HI5�V�>$C�E43W765�X­kd]
ì�5�36í�5FH¸5F@&027¯:o¼ÂÁ2¾40M14X�îµ0M76@P5FH(5§@�027¬:[¼ÍnqrM¾¬Ä$@PA[5£L¡>$HICD5FH¸UB>2c4HBVF5�02V�VF>$c41J@PU�L¡>2H¸02767 Å�Æ ^oH\Ç ÅfÈ ^`H¸XG0M@P0
]$>2c414i$5FH�@BAG021·�$m2l�a±]$Qd��A45�HI5�02U�@PA[5K7W0M@B@B5�H��¨02U£c[UB5�X�L¡>$H�XG0M@P0;5¶°o@B5�14X[3W14i�kG02V\Ã�@P>�Ò$l$Ê;a±]
ê�1[>2@�UBA[>���1Gë§:£®¨>2@PA�UI5F@BU?>ML Å�Æ ^`H\Ç ÅfÈ ^oH�X40M@\0'�£5�HI5��4HBUI@?0�©25�HP0Mi$5�X±3W1�14>21o�f>q©$5FHB7W02E4E43614i'@P36CD5
��3W1[X4>q��U.>2L�nql·a±]$:Kg�A45�HI5�UBc[76@P3614i·c[145F©25�147�]bUIEG02V�5FX
HB5FV�>$HIX��T02U?@PA45F1�@PHB0214UIL¡>2HBC�5�X ¼¿m2lM¾
@P>�021¤5F©$5F1476]¤UIEG02V�5FX»HB5FV�>$HIXØ��36@BA¤@B3WC�5_3W14VFHB5�C�5�1J@BUD>2L�02E4E4HI>q°o36C·0M@B5�7�]Õnql­a±]Ø0214XØ14>
V�>21d@BHB36k4c[@P36>$14UT@B>,@BA45�E�>q�£5�H?UBE~5�V§@PHP0M79X45�14UI36@f]±0M@�E~5�HI3W>`X4U�7W5FUBU�@PA4021�mon�a±]$:
g�A[5­UI5�V�>214XÔHI5�V�>2HBXÔ361ºÐ¸3Wi$c[HB5 n$Q.VF>$C�E43W765�X¹kJ]º8!0�]$5FUb5F@�027¬:�¼ïpM¾¯Q!X45�HI36©$5FU�L¡HI>$C @PA[5

3WUI>2@P>2E43WV�VF>$CDE~>$UI36@P36>$1�>2L&CD02HI3W145�>$HIiJ021436V�V�02HIk�>21�0214X±V�0MHBk~>$1G0M@B5�V�02HBk~>$1R:¨Ð=HI>$CÀ36UB>2@B>$E43WV
02k4c[14XG0214VF5�HB0M@P36>$U�ðKñ.òªêfó�ô j ÇJó ´ j ë�ñ�L¡>$H�V�02HIk�>21±361_UP02C�E47W5.õöQG@BA45�3WUB>M@P>$E436V!L¡HP0MVF@P36>$1G0M@B3W>$1
k~5F@f�£5�5�1¤UP0MCDE4765·õÌ0214XÙ0�UI@P0214XG0MHBXÑê¯÷$ø�ù�ë�UB02CDE[7W52Q�ú¶ñbò*nql$l$l4¼6ê�ðKñ;ûÑð!ü¯ý�þdëIÇ2ð.ü¯ý�þ2¾¯Q&36U
>$k[@P023W1[5�XbL¡>$HKV�02HIk�>21G0M@P5�ê¬úFÿ�ëK0M14X
>$HBi$02143WV�ê¬ú��\ëKV�02HBk~>$1R:�g�A45'3WUB>M@P>$E436V�L¡HB02VF@B3W>$1G0|@P3W>21������	�
k~5F@f�£5�5�1�@B>2@\0M7J>$HBiJ0M143WV�V�0MHBk~>$1�021[X'UB5FX43WC�5�1J@P02HI]�V�02HBk~>$1G0M@B5�Uh3WUö@PA45F1'i$3�©$5F1�02E4E[HB>�°o3WCD0M@P5F76]
kJ]
��������òÔú§ÿTû ú���Q[��A436V\A�36UT@PA45�UB5FV�>$1[XbUB36i$1G027�E47W>2@I@P5FX±361±Ð¸3Wi$c[HB5�n$:
Ð(3Wi$c4HI5�n
UIA4>q��U�0 UIc4HBE4HI3WUI3W14i UI3WC�3W7Z0MHB36@f]µk�5§@f�¨5F5�1¹@PA45�@f�£>ÙHB5�VF>$HBX[U_L¡>2H ² c4V§@PcG0M@B3W>$1[U

��36@BAÑE~5�HI3W>`X4U_7W5FUBU_@PAG021Ñ02k~>$c[@¢nql$lØa±]2: 8K>q�£5F©$5FH�@BA45­VF>$HBHI5�7W0M@P36>$1¹k�5§@f�¨5F5�1Ô@BA45¢@f�£>
@P36CD5!UB5�HI3W5FUK36U�14>2@?UI@P0M@P36UI@P36V�027676]�UB36i$143��GV�021J@�
'ê¬^oE�5�02HBCD021_HP0M14Ã�V�>2HBHB5F7Z0M@B3W>$1�VF>o5§Ï�V�3W5F1J@�¼¿mon�¾
ð���ò û!l��¿ÁJl���� ò l��6nq����� ò ÁJÒJë.k�5FV�02c[UB5D@BA45,7W>$1[i$5�H��fE~5�HB36>oX ² c4VF@BcG0M@P36>$14U�02HB5,14>M@'361
E4AG0MUB52:&eÖ@£3WU�@PA[5�HB5§L¡>$HB5?3W1J@B5�HB5FUI@B3W14i;@P>�02UBÃ���AJ],@PA45?@f�¨>�HB5�VF>$HBX[UT02E4E~5�0MH£UI3WC�3W7Z0MH&0M@�UBA4>2HI@P5FH
@P36CD5!UBV�0M7W5�U?021[X�X436UBUI3WC�3W7Z0MH¨0M@�76>$14i$5FHT@P36CD5.UIV�02765�UF:

���������! 	"$#&%!'$��(*)�+, -%/.0 � �(21�35476�8:9<;=#�(*>2?@859<;A�B�=CD859<;�#&�� 0E���FHGJI�%� 	>LK:�!�BFM%!N* POQ 	R@I*#�"TS�%!'$FH PG*#&'$��)��B+�%�#�'U(J �>
#VKW%� ���"U'$(J 	#��!"$XY'U(@%! 	�!G,��"Z#V%�'U(*[\%!NJ P]^�=)<'$[�(*#�"B)!�\%!N_#V%�'U%�'Z)�)!#�F2G*"U �>`#V%A%�NJ �)�#&FH a%�'UFH �)�#B)b1�35476�c�dPNJ 0)/%e#V%�'$)<%!'ZE�#�"
)!'U[B(J'Tf,E�#&(_E- hgi'Z)j��(* -Sk)<'Z>� 	>l#�(*>H.P#�)j �)/%�'UFl#&%! 	>HI_)<'$(J[m%�NJ hno�B(@%! p�0#��!"$�p%! �EeNJ(J'ZR@IJ h>� �)!E��!'$+_ �>l'$(rq\ -K/cDs t&u�c

Á



<�5�VF5�1J@¨�£>$HIÃ�A402U£UIA4>q��1�@PAG0|@�@BA45!C�5�0MUBc4HI5�C�5�1J@PU£>2L0�����	��02E[E4HB>�°o3WCD0M@P5F76]��[@£@BA45!5FCDE436HO�
3WV�027RHI5�7Z0|@P3W>21¢¼¿p[QOm2m|¾

�����	��òv�*w£ûyxhÇDz{� êOnqë

g�A45KEG02HP0MCD5§@P5�H`�*wTHI5�E4HI5�UB5F1J@PU¨@BA45K36UB>2@B>$E436V?5§¦�5FVF@BU¨>2L9E[A4>2@P>2UI]`1J@PA45FUB3WUT0214X·UI5�VF>$14XG02HO]�k43W>M�
7W>2i$3WV�027=E4HB>`V�5FUBUB5FU!0M7W>$14i;��36@BA�@PA45�36UB>2@B>$E43WVKX45�E[7W5F@B3W>$1�>MLöX43WUIUB>$7�©$5�X j�³.´ 3W1�UIc4HIL�02VF5.�T0|@P5�HIU
HB5F7Z0M@B36©25!@P>,UB5FX43WC�5�1J@P02HI]·V�02HIk�>$140M@P5M:�®¨5�V�02c4UB5|�*w�3WU�02E[E4HB>�°o3WCD0M@P5F76]�V�>214UI@P021J@?@BA4HB>2c4i$A4>$co@
@PA[5�E�5FHB3W>`X�E476>2@B@B5�X�361_Ð¸3Wi2c4HB5�n$Qo@BA45.CD023W1�UI>$c4HIV�5�>2L}�������¶Ë¿U ² c4VF@BcG0M@B3W>$14UT02HB5.VF>$1J@\0236145�X_361
3WUI>2@P>2E43WV£5F¦�5�VF@BU&X4c45T@B>�V\AG0214i$3614i�0276iJ027`E4AJ]oUI3W>$76>$i2]D~»@BA45TE~5�HICD5�02k43W7636@f]2QMUIc4HIL�02VF5§�¯@P>M�¯©$>$76c4CD5
HP0|@P3W>[Qö0214X�i2HB>q��@PA¢HP0M@B5D>ML�0276iJ027¸VF5�767WU-~»HB5FE4HB5FUB5�1J@B5�XµkJ]�x&Q¸0M14X­@BA45,V�>$14VF5�1J@PHB0M@P36>$1yz >2L
X436UBUB>276©$5FX�V�02HBk~>$1_X436>q°o36X45�3W1_UBc[HIL�02VF5;�¨0M@P5FHBU�¼ïp[Q�ÊM¾¬:
SK76@BA4>$c4i$AÕ@BA45�CD5FV\AG021436UBC�U�HB5FUBE~>$14UB36k47W5
L¡>$HD@PA45 ² c4V§@PcG0|@P3W>214U_>2L��Ìò Å�Æ¶^oHPÇMÅfÈ¶^oH±02HI5

UBc[kA�I5�V§@·@P>�C�c[V\AÌX45FkG0M@P5�¼ÂÁ4Q§r[Qqnql[Q�n�mqÉGn��|¾¬Q¨UI>$CD5±02UIE�5FVF@BUD>2L?@PA[5�UI3Wi$1G0M7¯Ë¿U�5F©$>27Wc[@B3W>$1¤02HI5
145§©$5�HO@PA45F7W5FUBU·VF7W5�02H�:Ø^o3614V�5 Å�Æ <�kØX[5�V�0�]`UD@B> Å�Æ ^oH���36@PA¤0�AG027�LZ�f7W3�L¡5D>ML|��ÁJÊ
k43W767W3W>21�]$5�02HBUFQ
@PA[5�UIc4E4E47�]_>2L Å�Æ ^`HKCD0�]�k�5�@\0MÃ25�1±@P>�k�5;02E[E4HB>�°o3WCD0M@P5F76]·V�>$14UO@\021J@!>�©25�H�@PA45;7Z0MUI@!�2l$l�a±]2:
8K>q�£5F©25�H�36@�36U�14>2@�c[1436L¡>$HICD7�]¢X43WUO@PHB36k4c[@B5�XP��@PA45 ² co©o3W027¨3614E4c[@'@P>
@PA45�>`V�5�0214U�36U�X45�HI36©25�X
3W1±EG02HO@�L¡HB>$C HI>oV\ÃdU-~»k�>M@PAbUI3W763WV�0|@P5�U�0M14XbC�5F@P02CD>2HBE4A4>2UB5�X±V�0MHBk~>$1G0M@B5�U'¼½n�m�É=n��|¾W~»@BAG0M@K02HI5
HB5F7Z0M@B36©25�76]¤5F14HB36V\A45�Xº3W1»HB02X43W>2i$5�1436V
^oH¢ê!�Q� l�� �`n�m�>$H�i$HI5�0M@B5�HPë·V�>$C�EG02HI5�XÕ@P>µ@BA45
14>$1`�
HP0MX43W>$i25�1436V�^oHT>ML(CD021J@P765!>$HI3Wi$361·UIc4E4E4763W5�X_0|@�AJ]oX[HB>2@BA45�HIC·027�©$5�1J@BU'ê!���Îl�� �2l$pJ�2ë!¼¿m2pM¾¬:&g�A45
©M027Wc[5!>2LY�dê/�Ië�0M@�UB>2CD5KEG02HI@B3WVFc47Z02H�@P36CD5r��HB5�E[HB5�UI5�1J@PUFQG@P>'�GHIUI@�0ME4E4HB>�°o3WCD0M@B3W>$1RQJ@BA45�HB5F7Z0M@B36©$5
² co°o5FUK>2Lh@PA[5�UB5�@f�£>D5¶°o@BHB5FCD5�©M027Wc45FU�:
8?>q�¨5§©$5�H�@BA43WU��GHBUO@_02E4E[HB>�°o3WCD0M@P36>$1Ø36i$14>$HI5�U�@PA45�HB5�V§]`V�7W3614iµ>2L�HI>oV\ÃdU�361Ì@PA[5�UB5FX43WC�5�1o�

@\0MHI]�V§]`V�7W5�¼ÍnqÒM¾¬:�S!U�E~>$3W1J@P5FX�>$c[@�kJ]�®¨HB02UBUD¼Ín��|¾¬Qö02k�>2c[@��$�D� >2L£@BA45,UI@BHB>$1J@P36c4C%3614E4c[@�@B>
@PA[5�>oVF5�0214U�UIA4>$c476X_V�>$C�5!L¡HB>2C @BA45.�¨5�0M@PA[5�HB3614i,>2L(5§°oE�>2UB5�X±V�0MHBk~>$1G0M@B5�U�>2LhCD02HB36145!>$HI3Wi$361R:
®¨5FV�02c4UI5'@PA[5�UB5'V�02HIk�>$140M@P5FU!HB5§@\02361�0�CD5FCD>$HO]�>2LL��0M@?@PA[5�@P36CD5�>2L�X45�E~>$UB3�@P36>$1RQG@PA45F3WH?V�>$1`�
@PHI3Wk4co@P3W>21,@B>�UI5�X436CD5F1J@\02HO]D^oH�UB3Wi21436�GV�021J@P7�]�XG02C�E4U�@PA45?UB36i$1G027[V�>$C�3W14i�L¡HI>$C«AJ]oX[HB>2@BA45�HIC·027

�



©$5F1J@PU�ê¡7W>q���|ëT0M14X�HI>oV\ÃdU�V�>21d@P023W1[3W14i�HB02X43W>2i$5�1436V;^oH;ê�A[3Wi$A���ë�¼¿r|¾¯:
/.5F14>2@B3W14i�@BA45 ² c[©`3Z0M7 ² co°_>ML¸HB02X43W>2i$5�1436V�^oH�kJ]��`Q[@PA45�3614E4c[@�L¡HI>$C×AJ]`X4HI>2@PA45FHBCD027R©$5F1J@PU

kJ]��*�JQ�0214Xµ@BA45�C�5�C�>$HI]¢5F¦�5�V§@�kJ]��
Q�0�UI3WC�E47W5�5§°oE4HI5�UBUI3W>$1 L¡>$H�@PA45�UO@PHI>$1J@P3Wc[C*36UB>2@B>$E�5
HP0|@P3W>��;3WU

�.ò��P���Ôê�n�ûy�öë���ê<�J���*�që ê¯m2ë

��A45FHB5.l��v��� n!36U�@BA45KL¡HB02VF@B3W>$1,>2LRUB5�X[3WC�5�1J@\02HO]D^oH�X45�HI36©`3W14i�L¡HB>2Cª@PA45?CD5FCD>2HI] ² c`°�0M14X
��36U(0�L¡c414V§@P36>$1�@BAG0M@hX45�E~5�1[X4U¸>$1�k�>M@PA���0214X��*�J:¸g�A[5£C�5�C�>$HI]!@P5�HIC V�021�k�5£02E4E[HB>�°o3WCD0M@P5FX
kJ]µ0MUBUBc[CD3614i�@BAG0M@�UI5�X436CD5F1J@\02HO]­UO@PHI>$1J@P3Wc[C 36U;�£5�0|@PA45FHB5�X¤0M@'0bHB0M@P5DE4HB>$E~>$HO@P3W>21G027�@P>�36@BU
CD02UBU'¼½n�ÒM¾¯:£g�A45�1i�¢ê/�Ië�3WU�UB36CDE47�]�0,�¨5F3Wi$AJ@P5FX ê¡5§°oE�>2145�1J@P3W027W7�]�X45FV�0�]`3W14idë�0�©$5FHP02i$5;>2L��dêk�=ë§Q
�����.¼½n���¾¯Q4��A436V\A±�£5;5§°oE4HB5FUBU?kJ]�@PA45�V�>21d©2>$7Wco@P3W>21

�¢ê/�Ië�ò��� ¡�¢¤£¦¥ ¡A§^¨   ¡ª©&« �`êk�=ë�X���� ê¬p$ë

g�A45£EG02HP0MCD5§@P5�H £ 3WUhHB5�7W0M@P5FX�@B>K@PA[5¨AG027�LZ�f7636L¡5Y� ó!¬ ´ >2L4UB5�X[3WC�5�1J@\02HO]'^oH�Ä$3¬: 5M:6Q £ òÓû'ê�761?m$ëBÇ*� ó!¬ ´ :
®¨HB02UBU�5FUI@B3WCD0M@P5FU��$�,a±]��­� ó!¬ ´ ��nqlJm,a±]Õ¼½n���¾¯:�g�A[5�HB5§L¡>$HB5D@PA45�C�5�C�>$HO]­5§¦�5FVF@�UIA4>$c476X
UI@BHB>$1[i$76]
361 ² c45F14V�5�@PA45 ² c4V§@PcG0|@P3W>214U�>MLr��0M@�7W>$1[i_@B3WC�5,UBV�0M7W5�U·ê�i2HB5�0|@P5�H�@PA4021�0Mk�>$co@·nql2l
a±][ë§Q4��A[5�HB5�02U�@PA45�UBA[>$HI@�@P36CD5�UIV�02765 ² c4V§@PcG0M@B3W>$1[U?UIA4>$c476X_k�5�HB5F7Z0M@B36©25�76]Dc41G0|¦�5FVF@P5FXR:
g�A[5DUIA4>$HI@O�Ö@B3WC�5�V�>$HIHB5�7W0M@P36>$14U�CD0�]
k�5�5§°oE47W023W1[5�X¢3W1¢EG02HI@;kJ]¢14>2@B3W14i�@PA[5DVF>$CDC�>$1�X45¶�

E~5�14X45F14V�5�>ML\�J������0214X
�,>$1·@BA45!i27W>$kG0M7=�£5�0|@PA45FHB3W1[i�HP0M@B5{® ê�3¯:¿52:�Qd@PA45 ² co°�>MLö027W7G�£5�0M@BA45�HI5�X
E4HI>oX4c[VF@PU&L¡HI>$CÓ@BA45�V�>$1J@P36145�1J@BU�@B>�@BA45�>oVF5�021[U\ë&0214X,@PA45�HB0M@P5�>2L�CD02i$CD0M@P36VT02V§@P36©`3�@f]¯��0MUBUB>|�
V�3W0M@P5FX�14>2@¨>$147�]���3�@PA·@BA45.AJ]`X4HB>M@PA45FHBCD027 ² co°°�*��k4c[@T027WUI>'©$>$76V�021[3WV!X[5�iJ02UIUB3614i4:�SKUBUBc[CD3614i
@PA40M@r�;ò��[ê<®.ëT0214X��_�.ò±�*�`ê<�oë§Q��~Ë¿U�X45�E~5�1[X45�14VF5'>$1�® 0214X��DC·0�]�k~5���HB36@I@P5F1a²

�,ò��Y³	�[ê<®.ë����*�Jê/�[ë-´a� ê�ÁJë

î¹36@BAbHI5�UBE~5�V§@.@P>µ�J�����FQ=@PA[5'E4AJ]`UB36>$7W>$i23WV�0M7R@P5�HIC¶xµCD0�]±7W3WÃM5F��36UB5;X45�E~5�14X
>21·®Ók~5�V�02c4UI5�>2L
V\AG021[i$3W14i·1`co@PHB365�1J@�VF>$14V�5F1J@PHP0|@P3W>214U.3W1±@PA45'>oVF5�0214UF:|x V�>$c476X
0276UB>�X45FE�5F14X
>$1 j�³.´ 7W5§©$5F7WU�Q
¸�¹ "U%!NJ�BIJ[�NLºµ#�(*>m»pE-�BIJ"$>LE-�B(*E- 	'U¼V#&+*"UX`>� 	G_ 	(*>m�B(m��(J 0#&(J��%!NJ 	�	½�NJ 	�! 0)<I_EeN�>� �G, �(_>� �(*E�'U �)=#&�� �#�)�)!IJFH 	>

%!�H+, `'U(_)<'$[�(J'Uf_E	#&(@%}E-��FHG*#��! �>r%��l#&(^Xr'$(*>� �G, �(_>� �(@%h¼V#&��'Z#V%!'$��(_)�c
Ò



��A436V\Aº361Õ@Pc4HI1¹X45�E~5�14Xº>$1¹X45FiJ02UBUI3W14i[Q?�£5�0M@BA45�HI3W14iÙHB0M@P5FU-~¹k~5�V�02c4UI5¢>ML;@BA45�145F@_c[E[@\02ÃM5
HP0|@P5|¾_ò�¾(ê<®.ë£>2L&0|@PC�>$UBE4A[5�HB36V j�³�´ 02UIUB>`V�3Z0|@P5�X_��36@BA�UI3W763WV�0|@P5!�£5�0M@BA45�HI3W14i�¼½n2QOmoQOmMÁ2¾W~º021[X
>2@BA45�HKE4HB>`V�5FUBUB5FU�QRUIc4V\A¢02U?>$HBiJ0M143WV;V�02HIk�>21�k4c4HI3Z027¬Q4��A43WV\A��£5'VF>$7W765�VF@B36©25�76]_X[5�UB36i$1G0M@B5'kJ]�¿q:
S!i2i$HB5FiJ0M@P3614i�@PA[5�UB5;X45FE�5F14X45�1[V�3W5FU?@BA45�1±]`3W5�76X4U

�����	��òÀ�*w£û x|ÁJ®��&z ³ ¾(ê<®.ë����j�V¿ ´_Â
z ³ ¾¸ê/®�ë&���j�V¿ ´ � ê¯�2ë

j >$C�EG02HI3WUB>21
>2L¨5BÃdcG0M@P36>$14U�ê¡Ádë.0214XÌê¯�$ë?X43WHI5�VF@B76]bHB5F©25�0276U�@PA45{�I>$361d@.X45�E~5�14X[5�14VF5·>2Lm�
0M14X
�������T>21��·0214X�®':
�
Ä`à�ÜAÅ4áGè�Ü¦Æ�ÚJÇ}ÄiÄbÈmÄ`ã2Ú�å,Ü¦Æ?å@Ä`âhÞ¬à¤ÄoÝ~Úqá4Û�É¤Û*Ä`ã,ÉöãJè�Þ�Ýhç
®£5�V�0Mc4UB5_@PA45_UO@PHB>21d@B3Wc4C UI3Wi$14027r��VF>$1J@\023614U�0�C�5�C�>$HO]µ5F¦�5�V§@D��A[5�HB5�02Uµ�����	��X4>o5FU,14>2@�Q

HB5FCD>q©M027�>ML£@BA45,CD5FCD>$HO]�5§¦�5FVF@�UBA4>$c[7WX�HB5§©$5�0M7�VF>$HBHI5�7W0M@P36>$14U.k~5F@f�£5�5F1Ê�·0214XM�����	��0|@�k�>2@BA
UBA[>$HI@!0214X±7W>$1[i,@B3WC�5�UBV�027W5FU�QG@PA45FHB5Fkd]±VF>$1[�GHICD3614i�@PA45H�I>$3W1J@�X45FE�5F14X45F14V�5�>21���0M14Xi®�:£gh>
@P5FUI@.@BA43WU?AJ]`E�>2@BA45�UI3WUFQReT�GHBUO@�02UIUBc4C�5�36@K3WU�@PHIc45�021[X�c4UB5'36@?@P>�5FUI@P36C·0|@P5|��:KÐG>$HK0·i$36©25�1 £0214X°�¸Q�� 3WU£V�0276V�c47W0M@P5FX·kJ]�X[3WUBVFHB5§@P3WíF3W14i�5@ÃdcG0M@B3W>$1
ê¬pJë&L¡>$HL��ËÎûKÒ$l$Ê�a_]$:�N`ÃdcG0M@P36>$1�ê¬m$ë�36U
@PA[5�1±UB>$7�©$5�X_L¡>$HH�¦�

� §&Ì ò �?û��0� §n�û�� � ê¬Ò$ë

8K5FHB5�@PA[5;UIc4k4UIV�HB36E[@PU?CD02Ã25�5§°oE4763WVF36@T@BA45�X45�E~5�14X[5�14VF3W5�UK>$1 £ 0214X���:Í95§@.ð §VÌ ê/�����	����� §VÌ ë�k~5�@PA[5�Y(5�02HBUI>$1�E4HI>oX[c4VF@O�fC�>$CD5F1J@!VF>$HBHI5�7Z0|@P3W>21±VF>o5§Ï�V�3W5F1J@,¼¿mon�¾ö@PAG0|@ÃdcG021J@P3��G5�U_@PA[5­UI3WC�3W7Z0MHB36@f]Ù>ML��������_021[X�� §VÌ : ÐGHB>$C @BA45
L¡>$HB5Fi$>$3614i¤02HBi$c[CD5F1d@�Q!@PA[5¢k~5�UO@
5�UO@P36C·0M@B5
>2L £ 0M14X�� UBA4>2c47WXºk�5
@BAG0M@_��A43WV\AÑCD36143WC�3WíF5�U�ð §&Ì ê¡k�5FV�02c[UB5�@PA45¢5§°oE~5�VF@B5�X
V�>2HBHB5F7Z0M@B3W>$1±3WUK145�i$0M@P3�©$5që¶:.Ð¸36i$c4HI5�m�UIA4>q��U�V�>$1J@B>$c4HBU!>2L�ð«02U�0,L¡c414VF@B3W>$1b>2Lm� 0214X�� ó!¬ ´ ò
û'ê�7W1?m2ëBÇ £ :(g�A[5¨C�3W1436C�c4CÎð §&Ì ò û!l�� Ê[n£>oVFV�c4HIU�0M@h� ó!¬ ´ òÑ�MÁ�a_]'0M14X���òÔl�� r$r[:(8K>q�£5F©25�H
@PA[5'V�>2HBHB5FUBE~>$14X43614i·5FUI@B3WCD0M@P5�>2Lp� §VÌ 3W14VF7Wc4X45FU?©M0276c45�U?k~5�7W>q�Î@BA45'AJ]`X4HI>2@PA45FHBCD027öCD36143WC'c4C
>2L!l[: �2l$pJ�o:Ø^oc[V\AØ14>21o�fE4AJ]`UB36V�027�HB0M@P36>$U�E4HB>2kG02k47�]µX45FHB36©25±L¡HI>$C*@BA45±02C�E47W3��GV�0M@B3W>$1�>2L.0M1d]

�



C�5�02UIc4HB5FCD5F1d@�14>$36UB5�HB5FUBc47�@P3W1[i±L¡HI>$C X436©`36UB3W>21¢kJ]�@PA[5DUIC·02767`ÃdcG021J@P3�@f]Ùn;ûQ�Ì361­5BÃ`c40M@P36>$1
ê¬Ò$ë§:¸ef1[X45�5FXRQ`@BA45�XG02HIÃ�i$HP0�]�HI5�i$36>$1�3W1�Ð¸36i$c4HI5�m.3W14X436V�0M@B5�U�@BAG0M@£027W7oUBc4V\ADHB5FUBc47�@PU�>$147�]�>`V�V�c[H
L¡>$H���VF7W>$UI5?@B>'c41[36@f]$:&e(@PA45FHB5FL¡>2HB5!X[5F�G145?@PA45?k~5�UI@¨5�UO@P3WCD0M@B5�U £ 
 QA� 
 >2L £ Q��±kJ]·C�3W1436CD36í�3614ið §VÌ UIc4kA�I5�V§@£@B>�@PA45�VF>$14UI@BHP02361J@&@PAG0M@`� §VÌ Ë»l�� �2l$p$�o: ³ 145T@BA45�1,�G14X4U`� 
 ó!¬ ´ ò û�761?m$Ç £ 
 ò¹Á4na±]_0M14X��P
¨òÔl�� Ê$poQ4V�>$HIHB5FUBE~>$14X43614i�@P>�ð §BÎ7Ì^Î ò û!l�� Ê$l±ê¡��3�@PA4361�nJ� >2Lh@PA[5;c[14V�>$1[UI@PHB023W1[5�X
C�3W1436C�c4C·ë§:�g�A45�UI5'HI5�UBc[76@PU!02HB5;3W1±HB5�02UB>21G02k4765�0MV�V�>2HBX���3�@PAb®¨HP02UIU�Ë¿U!5FUI@P36C·0|@P5�>2L¸@BA45'A40276LZ�
7W3�L¡5�>2L¨UB5�X[3WC�5�1J@\02HO]¢^oHDê¯�2�qÉ~nqlJm�a_]4ë�¼Ín��|¾�0214X¢A436U�V�>$14VF7Wc4UI3W>$1�@PA40M@iÏIUI@BHB>$1J@P36c4C%765�02V\A[5�X
L¡HB>2C×7W36CD5FUI@B>$145�U�36U�02k~>$c[@K�$�D� >2L¸@BA45�@P>2@P027R3614E4c[@�Ð±¼½n���¾¯:
Ð(3Wi$c4HI5�p
UBA4>q��U�� §BÎ�Ì^Î V�>2CDEG0MHB5�X @B>������	�¶: j >$C�EG02HI5�X ��36@BAØÐ(3Wi$c4HI5
n$Q�>$145_UB5F5�U,@PAG0|@

k~>2@PA±@PA45;7W>$1[i·021[XbUBA[>$HI@KE�5FHB36>oX ² c4V§@PcG0M@B3W>$1[U!02HI5�1[>�� 1[>2@?>$1476]±0ME4E4HB>�°o3WCD0M@B5�76]�5@ÃdcG027676]
V�>2HBHB5F7Z0M@B5�XRQ�k4c[@.@BA45�V�>2HBHB5F7Z0M@B3W>$1�3WU�0M7WUB>·UB3Wi21436�GV�021J@,ê�ð���ò ûKl�� �|Á=�{�Ñ� nql ¡ ô �Ò��ò ÁJÒJë§:
g�A45KAd]`E~>2@PA[5�UB36U£@BAG0M@£HB5�V§]`V�7W5FX�UB5FX43WC�5�1J@£EG02HO@P3Z0M7W76]�>$k4UIV�c4HI5�X_021D3W14A[5�HB5F1J@¨VF>$HBHI5�7Z0|@P3W>21�X[c45
@P>�0�UBA402HB5FXbX45FE�5F14X45�1[V�5'>21_�£5�0|@PA45FHB3W1[i·021[X_©2>$7WV�021436V�E4HB>`V�5FUBUB5FU!36UT@PA45FHB5FL¡>2HB5�V�>$1o�GHBC�5�XR:

�
Ä`è¡á[Ú�Þ¡Ü�Ýhå^ÇhÞ�æ¤ÚqÜ¤��Ó ´ è/ÄªÅ¦Ä`è�å
gh>�L¡c4HI@BA45�H�c414X[5�HBUO@\021[XD@PA[5?VF>$HBHI5�7W0M@P36>$1�e¸CD02Ã25�@BA45?L¡>27W7W>q��3614i�02UIUBc4C�E[@P36>$14U�V�>214V�5FHB143614i

@PA[5�L¡c[14VF@B3W>$1G0M7RX45�E~5�1[X45�14VF3W5FUKVF>$1J@\0236145�X±3W1_5@ÃdcG0|@P3W>214U�ê�ÁdëT021[Xµê¬�$ë��
X=�2ÇMX=®ÔËÕl�� X=¾�ÇMX=®ÔËÌl�� 0214X X=�_�|Ç|X=�
ËÕl�� ê¯�2ë

g�A45��GHIUI@�@f�£>¢UO@\0M@B5�@PAG0|@�@PA45 ² c`°Ù>2L?HP02X[3W>$i$5F143WV�^oH�@P>�@BA45�>`V�5�0M14U�0214Xµ@PA[5±c[E[@\02ÃM5�>2L
0M@BCD>$UIE4A45FHB3WV j�³.´ X[c45?@B>'UI3W7W36V�0M@B5¨�£5�0M@BA45�HI3W14i�3W14VFHB5�0MUB5K02U�@BA45?i$7W>$k4027[�£5�0M@BA45�HI3W14i�HP0M@B5'ê¡>2L
02767�CD36145�HB027WU!3W1¢027W7(@P5�HIHP021[5�U\ë�3W1[V�HB5�02UB5FU�:Dg�A45�@BA43WHIX
L¡>$HBCD027W36í�5FU!@PA45�1G0M@Bc4HP0M7�02UBUIc4CDEo@P3W>21
@PA40M@£@BA45!AJ]`X4HI>2@PA45FHBCD027 ² co°D>2Lh^oH�©M02HB365�U���36@BAD@PA[5!UP0MCD5?UB36i$1�02U£02767GC·02i2C·0M@B3WV�E4HI>oVF5�UIUB5�UF:
®£5�V�0Mc4UB5
@PA[5�^`H�3WUB>M@P>$E~5
HP0M@B3W>$U·3W14VFHB5�0MUB5
��36@BAº3614V�HI5�02UI3W14iy�»ê�3¯:¿52:�Q�Õ=�[Ç,Õa�ÔË lJë�0M14X

X45FV�HB5�02UB5���36@BA�3614V�HI5�02UI3W14i��*��ê¡3¯:¿52:�QaÕ=�[Ç,Õa�_�¯�ÌlJë§Q[>$145�AG02U
Õ=�Õa� ò Õ=�Õa�*� Xa�_�X=� �»l 0M14X Õ=�Õa® ò Õ=�Õj� Xa�Xa® ËÕl�� ê¬Ê$ë

Ê



^o3614V�5|��021[X���������02HI5�145�iJ0|@P36©25�7�]�V�>$HIHB5F7Z0M@B5�XRQ=>$145�5¶°[E~5�V§@PU?@PAG0M@Ö��������X45FE�5F14X4UK>$1���0214Xi®
3W1�@BA45�>$E4E~>$UB3�@P5�UB5F14UB5_�

Õ=�����	�PÇ,Õa�
ËÕl 0214X Õ=�������PÇ,Õa®×�Ìl�� ê¬r$ë

g�A45?3W145BÃdcG027W3�@P365�U�ê�ÊJë�0214Xbê¬rJë¸A40q©25!k~5�5F1D>$ko@\0236145�X���36@BA4>$c[@�CD02Ãd3W14i�0M1d],5¶°oE47W36V�36@&02UBUIc4CDE`�
@P36>$1·VF>$14VF5�HB1[3W14i�0M1d]DX45FE�5F14X45�1[V�5�>2L\�;>$1
¾�14>2HHx
>$1
��0214XØ®':&®¨5FV�02c[UB5.@PA[5F]DUBA4>q�¹@PAG0|@
�,0214XØ®Ô5�0MV\A�3W1 ² c45�14VF5{��0214Xµ�J��������3�@PAD>$E4E~>$UB3�@P5?UB3Wi214U�Q`@PA45KHB5�7W0M@P3�©$5 ² c4V§@PcG0M@B3W>$1[U¨>2Lö0M1d]
>2@BA45�HpÃdcG0M1d@B36@f]�@PAG0M@&027WUI>�X45�E~5�14X[U�>21��'021[X�®Ì��36@BA�>$E4E~>$UB3�@P5¨UI3Wi$1[U&C·0�]�k�5T361[L¡5�HIHB5FX�L¡HB>$C
@PA[5¨UBA402HB5FX ² c4VF@BcG0M@B3W>$14U(>2L=�;021[X��������§:$Ù;^oE~5�VF36�GV�027W7�]$Q�@PA45TVF>$14VF5�1J@PHB0M@P36>$1�zµ>2LG>`V�5�021436V j�³�´
HB5FUBE~>$14X4U?E~>$UB3�@P36©25�7�]D@B>µ����A43W765�36@PU�HI5�UIE�>$1[UB5�@P>��¨5�0M@PA[5�HB3614i�3WU�145FiJ0M@P3�©$5_�

Õ�zÕj� ËÕl 021[X Õ¦zÕj® ò Õ�zÕa¾ X�¾Xa® �Ìl�� êOnqlJë

g�Adc4U£@BA45?UBAG02HI5�X ² c4VF@BcG0M@P36>$14U�>2L0��0214Xµ�����	��3W14X436V�0M@B5�@PA45?HB5F7Z0M@B36©$5 ² c[VF@Pc40M@P36>$14U�>2L9021[V�3W5F1J@
j�³.´ 765F©25�7WUF:ZÚ
Û åFÚqÞ¬à�áoÚ�Þ�Ü~ÝÙÜjÆ�Ú�ÇhÄ­��Ó ´ å�Þ¡ç~ÝháGè
e�E4HI>oVF5�5FXÙ@B>�5�UI@B3WCD0M@P5�@PA45 j�³.´ UB36i$1G027£5§°oE4763WV�3�@P7�]$:�Ð¸36HBUI@�Q�@PA45�A[3Wi$A45FUI@,C�5�02UIc4HB5FCD5F1J@

>2Lr�������§Q¨0|@�û�nq�$��a±]$Q�3WU�X[HB>$E4E~5�X¤k~5�V�0Mc4UB5_>2LK36@BU�UI@P0M@P36UI@P36V�027£3W14UI3Wi$1[36�GV�0214V�5
¼¿pM¾¬:�e�@PA[5�1
@PHB0214UOL¡>$HBCÜ��ê/�Ië`ÝÞ�JßMê/�Ië¶Q[0�UI@BHB>$1J@P36c4C��fX45FHB36©25�XD5�UI@B3WCD0M@P5�>2L��������§QokJ]�C·0ME4E43W1[i�@BA45?7W5FL¥@£0|°o36U
>2L�Ð¸36i$c4HI5�pD@B>�@PA45�VF>$HBHI5�UIE�>$1[X43W14i�©M0276c45'>21�@PA45�HI3Wi$AJ@.0|°o3WU�:�g�A[5¯ÃdcG021J@P3�@P3W5FU{�������K0214X·�Jß
à7á (J ¦#�"$)!�}�� 	R@IJ'$�! �)D%!N*#&%A'UK*EeN*#&(J[B 	)b'$(`»Y���ªº�>J��FH'U(_#V%! ¦��(J jG*�!��E- �)!)b%!NJ 	(`%!NJ 	X`>���FH'$(*#V%� ¦#&"$"�GJ����E- �)!)! 	)	câ!ã  	E�#�I*)! �ä�E�#�(�#&"Z)<��>J �G, �(*>���(°�&%�NJ ��{GJ����E- 	)�)! 	)Öåo)!I*EeN�#B)r����[B#�(J'ZEoE�#&��+,��(°+JIJ��'Z#&"�½\%!NJ �)<N_#&�� 	>

æ I*E-%!I*#&%!'$��(*)}�&K=CÒ#&(_>Ö1�35476ç>��l(J�&%ç(J 	E� 	)�)!#��!'$"UXÖ�! æ  	E-%\%!NJ pK:IJ"$"A 	¼��B"UI�%�'U�B(��&K¦äç½*+JI�%ç��#&%!NJ 	�P%!NJ |è!G*#&�!%!'Z#&"Zé
E-�B(@%!��'U+JIJ%!'$��(l�&Kb»H#&(*>Hºi#&"$��(J Bc�êh�V.� 	¼� 	�	½V%�NJ h[B�^�^>lE������! 	"$#&%!'$��(2�&KAë�'$[�IJ�� hì`'$(*>�'ZE�#&%! 	)j%!N*#&%På�í )j'$( æ I* �(*E� 
��(�äçí ) æ I_E7%!I_#V%!'$��(_)çN_#�)Y+_ 	 �(¯)<Fl#�"U"�½b -îJE- 	G�%pG_�@)!)!'U+*"UXo'$(�%�NJ r�0#&��+_�B(J'TK: 	�!�BI*)	cmdPN@I_)ç�B(J 2FH#�XoE���(*E�"UI*>J 
%!N_#V%0%!NJ æ I*E-%!I*#&%!'$��(*)0�&KbCr#�(*>H1�354760K:��"$"U�V.
%��L[B�^�^>Ö#&GJGJ����î�'UFl#&%!'$��(H%!N* æ I_E7%!I_#V%!'$��(_)���K�äØ.\'U%!NÖ�BGJG,�B)!'T%� 
)!'U[B(*)�c

r



02HI5�@BA45�1�0�©$5FHP02i$5FX�@B>�>2k[@\02361

ï ê/�7ðZë�ò ¼ �JßMê/�7ð¡ë\�y��������ê/�7ð�ëf¾|Ç�m�� êOn$n�ë

g�A45;@P3WC�5�Ur�7ð¸02HB5�i$36©25�1bkJ]_@PA[5'E~>$3W1J@PU���A45FHB5������	��36UKUIE�5FV�36�45�X
021[X��JßMê/�7ð¥ë�36UK>$ko@\0236145�X�kd]
7W36145�0MH£361d@B5�HIE�>$7W0M@P36>$1R:(8K5FHB5�36@£3WU¨3WC�E47W36V�36@B76]'02UBUIc4C�5�X�@PA40M@H�������£0214X
�Jß?V�>$1J@P023W1�0�V�>$C�CD>21
UB36i$1G027£@PAG0M@,36U�5�14A40214V�5FXÌkJ]¤0�©$5FHP02i$3614i4:¤^`@P0M@P36UI@B3WV�0M7T02HIi$c4C�5�1J@PU�UIc4i$i$5FUI@�@PAG0M@ ï Ë¿U�HB>`>2@I�
C�5�021o�ÖU�ÃdcG02HI5�UB3Wi21G027��¯@P>M�Ö14>$36UB5?HP0M@B3W>�7W365�U�k~5F@f�£5�5F1
02k~>$c[@Km�0214X�p[:Uñ
SKUBUIc4CD5�1[>��º@PA40M@rx¢0214X
�*w?02HB5.VF>$14UO@\021J@?0214X_X45§�G145.@BA45�X43WC�5�1[UB3W>2147W5FUBU j�³�´ V�>214V�5F1o�

@PHB0M@P36>$1�ò_ò�z
�*w¶Ç,x»¼ïÊM¾¬:&ef1±@B5�HBC�U�>2Lpò
0214X ï Q45@ÃdcG0M@B3W>$1­ê�n�ë¨@PA45F1±]`3W5F7WX4U
ò¸ê/�Ië�ò �*w�_w�û ï ê/�Ië � êOn�m$ë

ST@�76>$14i'@B3WC�5KUIV�02765�UTUIc4V\A�@PAG0M@¨@PA45.>`V�5�0214U�0MHB5.361�5@Ãdc4367W3Wk[HB3Wc[Cª��36@PAD@PA45�0|@PC�>$UBE4A[5�HB5MQ[@PA[5
EG02HO@P3W027RE4HI5�UBUIc4HB5Öó j�³.´ 36U�E4HB>$E~>$HO@P3W>21G027�@B>
òÙ¼Ín�¾¯:�g�A45;HB5F7Z0M@B36©$5 ² c4VF@BcG0M@P36>$14U�>2L�ó j�³.´ 02HI5
@PA[5�HB5§L¡>$HB5�i$3�©$5�1�kJ]¯ò(ê/�IëIÇDò¸ê�lJë§Q���A43WV\A�3WUhE47W>M@B@P5FX�361'Ð(3Wi$c4HI5�ÁKL¡>$H\�*wTòºp$ÒKE~5�HhC�3W7=ê!ô»ë§:hg�A45
i$HB0q]±0MHB5�0�UBc4HIHB>$c[14X43W1[iD@PA[5Òó j�³.´ VFc4HI©25�3W1�Ð¸36i$c4HB5�ÁDk4HP02V\ÃM5F@BU!@PA436UKHI5�UIc476@?L¡>$Hl�*w?ò p$�Dô
0214X�p$ÊbôºQG0�HB0214i$5�VF>$14UI3WUI@B5�1J@?��36@PA_E4HI5F©`3W>2c4U�5�UI@B3WCD0M@P5FU;¼¿p|¾¯:
Ð(3Wi$c4HI5�Á·HI5F©$5�027WU�@PA40M@ j�³.´ 7W5F©25�76UKAG0�©25'C�>$UI@B76]�X45FV�HI5�02UI5�X�L¡>$H�@PA[5�7W02UI@;n��$��a±]2:�Y�HI3W>$H

@P>�@BAG0M@�E~>$3W1J@�@PA[5F]�02E[E�5�02H�@P>_AG0�©$5 ² c4V§@PcG0M@B5�X�L¡HB>$Cé02k�>2c[@�@f�¨>_@P>�L¡>$c[H.@P3WC�5�U�C�>`X45�HI1
õ dA�� 	)<%!'$FH#&%! Ö%!NJ {)<'$[�(*#�"TS�%!��S�(*��'Z)< H�e#V%!'$�o�&KP%�NJ r%�'UFH Ò)! ���'$ 	)Lö*8:9<;�>� -f*(* 	>�+^X� 	R@I*#V%�'U�B(�8/÷B÷�;7½a#B)!)!IJFH 

%!N_#V%\1 35476 #�(*>Ò1Vø�#&�� ` 	#BEeN{E���FHG_�@)< �>Ö��K=#l)!N*#��! �>Ö+JIJ%hIJ(Jù^(J�V.\(o)!'U[B(*#&"ªúH'$(�%!NJ `G*�! �)< 	(*E- `��K�û	 ����&SüF2 �#&(
(J�B'$)! çý&35476}#&(*>Òý ø ½��! �)<G, 	E-%!'$¼� 	"UXDþ�1�354760ÿ�ú���ý&35476}#&(*>Ö1 ø ÿ�ú���ý ø cadPNJ `RBI_#&(@%!'U%/XÖöL'$)P#&({ 	)<%!'$Fl#V%� ç��K�ú_c
�ü%�)�)<'$[�(_#&"US�%��&Sü(J��'Z)< P�e#V%�'U�mFl#�X2+_ çE-��FHGJIJ%! 	>rIJ(*>� 	�j%!N* ç#�)�)!IJFHG�%!'$��(H%�N*#V%0ýV35476P#&(*>Hý ø  	#BEeNlN*#�¼� \¼V#��!'Z#&(*E� 
���� ½@ú�N*#�)a¼V#��!'Z#&(*E� ���� ½^#&(_>HýV35476�½Bý ø ½^#&(_>lú�#&�� \ 	#BEeNlIJ(*E������! 	"$#&%! 	>L%��`%!NJ ç�&%�NJ ���c�dPN* } -î�G, 	E7%e#V%�'U�B(l�&Kb%!N* E-�B�!�� �"Z#V%�'U�B({E��^ 	�rE-'$ �(@%�
¤'$)}%!NJ 	( � ��
� 8 � �� � � �� ;ms ���Vu�cPdPNJ m�B+*)< 	�!¼B 	>�E-�B�!�� �"Z#V%�'U�B(�� 
��@ÿ���� t
�2%!NJ 	(oX^'U 	"$>J)
� �� � � �� ÿ��_½��B�p%!N*#&%m%!N* r�!�^��%<SüF2 �#&(�Sk)�RBI_#&�� Ò8:��Fl)�;m)<'$[�(*#�" æ I*E-%!I*#&%!'$��(�'Z)p%/.\'$E� H%!N*#&%��&K0%!N* r(J��'Z)! �cÒdPN* ��FH)\)!'$[�(*#�"TS�%!��S�(J�B'$)! }�e#V%�'U�2�&KaöHE�#&({+, p#B)0"$#��![B Y#B)0#LK5#BE7%!�B�P�&K�� ��[��� 	#&%! 	�	½^'�c  BcU½�'U%h)<N*��IJ"Z>r�e#&(J[B ç+, -%/.0 � 	(
#&+,��IJ%��L#�(*>{ìJc

nql



7W5§©$5F7WU.��36@BA¢0�X4>$C�3W1G021J@�E~5�HI3W>`X
>2L£02k~>$c[@,nql$l_a_]$:�g�A45,X45FV�763W145�L¡>$HK@PA45�7W02UI@�nq�$�_a±]�36U
0276UB>�E4HB5FUB5F1d@¨3W1,UB5§©$5FHP027~E4HB5§©`3W>$c4U}ó j�³.´ HI5�VF>$14UI@BHBc4V§@P36>$14U!¼ �oQ�Ê[Q¬m2ÒoQ¯m2�|¾G021[XD@PA[5?5F1J@P3WHI5�V�c4HO©$5
X436UBE47W0q]`U�UB>$C�5·UI3WC�3W7Z0MHB36@f]±@P>�0�E4HI5F©`3W>$c[U�5�UO@P3WCD0M@B5DX45FHB3�©$5�X­L¡HB>$C @PA[5·i$5F>$7W>$i23WV,HB5FV�>$HIXµ>2L
V�0MHBk~>$1G0M@B5;L¡>$HIC·0|@P3W>21�¼¿m2ÒM¾¬:�S!7�@PA4>2c4i$A�@BA45;E�5FHB3W>`X±k�5§L¡>$HB5Dû�n��2�·a±]±X43�¦�5FHBU?UBc4k4UO@\021J@B3Z027676]
L¡HB>2CÎE4HB5§©`3W>$c4Uhi$5F>oV\A45FCD36V�027JC�>`X45�7$V�027WVFc47Z0|@P3W>214U�¼ ��¾¯QM021�02E4E4HI>q°o36C·0M@B5�5�HBHI>$Hö5�UO@P3WCD0M@B5�765�14X[U
V�>214UB36X45�HB02k47W5�V�HI5�X45F14V�5�@P>±@PA45|ó j�³.´ V�c[HI©$5D>2L�Ð(3Wi$c4HI5,Á4:_^oE~5�VF36�GV�027W7�]$QçòÙUIA4>$c476X­3614A45FHB36@
ï Ë UDUB36i$1G027½�Ö@P>|�f14>$36UB5�HB0M@P36>­>2L�m�Éop[:ºg�A43WUDV�>$HIHB5�UIE�>214X45�1[V�5��£>$c47WXÌk�5�5§°[02VF@�36L�ò(ê ï ë��£5�HI5
7W36145�0MH�:�®¨5FV�02c4UI5µò¸ê ï ë�3WU!C�>$14>M@P>$1436V�L¡>$HK@PA45�>2k4UB5FHI©$5FX�HB0214i$5�>ML ï Q�36@PU!14>$14763W145�02HB3�@f]_X4>o5FU
14>2@?0|¦�5FVF@�@PA45�@B3WC�3W14i�>2L(@BA45�C·0�°[36C·0'0214X_CD36143WCD0�>ML(@BA45ló j�³.´ VFc4HI©252:�g�A`c[U?@BA45�7W3W1[5�02H
5�HIHB>$H�5FUI@B3WCD0M@P5�HI5�CD023W14U�E~5�HO@P36145�1J@�:

��Ü~à�æ(á[ÛMÞ�å�Ü~Ý��DÞ¥ÚJÇ¤ÚJÇ}Ä
ãJè�Þ¬à­á[Ú�Ä_ÛJÄoã$Ü=Û|â
�?UB3614i�0,©20MHB3W5§@f]_>2L&UI5�X436CD5F1d@B>$7W>2i$3WV�027RV�HI36@B5�HB3W0[Q~ÐGHP02ÃM5�U!5§@�027¬:h¼½n�ÊM¾hAG0�©$5�VF>$14V�76c4X45FXb@PAG0|@

@PA[5¨N�02HO@PARË¿U¸VF7W3WCD0M@B5&AG02UhVF]`V�765�X'UI5F©25�HP0M7o@P36CD5FUök�5§@f�¨5F5�1��¨02HBC 021[X'V�>`>$7dC�>oX45FU9L¡>$H(HI>$c4i$A[76]
@PA[5.7Z02UO@TÒ2l$l�a±]2:�<?5FV�5�1J@��£>$HBÃ�kJ]Dì�5F3WíF5�HT5§@�027¬:R¼¿m2ÊM¾¬Qok402UB5FX�>$1�CD5�02UBc[HB5�C�5�1J@BUT>2Lö>�°`]oi25�1
3WUI>2@P>2E�5FU�3W1�V�027WVF36@B5T0214X,0MHP02i$>21436@B5¨UBA[5�7W76U�QJ0ME4E�5�02HBU(@P>�V�>21[�GHBC @PA45¨5§°o3WUO@P5�1[V�5�>2LG@PA[5�UB5�76>$14iM�
E~5�HB36>oX�ê���nqpJ��a±][ë�V�7W36C·0|@P3WV ² c4VF@BcG0M@B3W>$14UF: j AG021[i$5�UK3W1 j�³�´ 7W5§©$5�76U!0MHB5�c4UBc4027W7�]_02UBUIc4C�5�X
@P>,k~5;02CD>214i�@PA45�X4>2CD361G021J@�CD5FV\AG021436UBC�U�X4HB3�©`3W14i�UIc4V\Ab76>$14iM�¯@P5�HIC×VF7W3WCD0M@B5!V\AG021[i$5�¼¿m2rM¾¬:
eÖ@�3WU(@BA45�HI5FL¡>$HI5T3W1J@B5�HB5FUI@B3W14i.@B>�02UBÃ;��AG0M@�QJ36L=021J]2QJV�>$HIHB5�UIE�>214X45�1[V�5�5§°o3WUO@PU&k~5F@f�£5�5F1·021[V�3W5F1J@

V�763WCD0M@P5,0M14X­@BA45D5FUI@B3WCD0M@P5,>2Lpó j�³�´ 3W1­Ð¸3Wi$c[HB5,Á4:�g�A45Di$HP0�]�kG0MHBU�0|@;@BA45D@B>$E¢>2L�Ð¸36i$c4HB5
Á�V�>$HIHB5�UIE�>214Xb@P>�@PA45;E~5�HB36>oX[U���A[5�1b@BA45�i27W>$kG0M7RV�763WCD0M@P5.�¨02U!VF>o>27¯Ä4@PA[5�361d@B5�HO©$5�1[3W14i���A436@B5
UBE402V�5�V�>2HBHB5FUBE~>$14X4UT@B>�@PA45.�¨02HIC×C�>oX45FU�¼ÍnqÊM¾¬:&g�A45�CD>$UO@THI5�V�5F1J@KVF>o>27�E~5�HB36>oX�VF>$HBHI5�UIE�>$1[X4U
@P>·HB5�7W0M@P3�©$5F76]±7W>q� j�³.´ 7W5§©$5�76U�Q90MU.3WU?��3WX45F76]±5§°oE~5�VF@B5�XÌ¼¿p2lM¾¯:.8K>q�¨5§©$5FH;1[>�V�>$HIHB5�UIE�>214X45�1[V�5
k~5F@f�£5�5�1�ó j�³.´ 0214X�V�763WCD0M@P5K3WUT5§©`3WX45F1d@�361�@PA45�HI5�CD023W1[X45�H£>2Lö@PA45�HI5�V�>2HBXRQG361�EG02HO@�k�5FV�02c4UI5
@PA[5�02E4EG02HI5�1J@�nql$l�a±]�V§]oVF7W5�>2Lö@BA452ó j�³�´ HB5FV�>$HIX±X[>o5FU�14>2@�CD0M@PV\A�@B>�@PA45�76>$14i$5FH¨VF7W3WCD0M@B3WV

n$n



VF]`VF7W52:Kg�A45�7W02V\Ã_>2L&V�>2HBHB5F7Z0M@B3W>$1�HB5FC·023614U?36L�>2145�V�0M7WV�c[7Z0M@B5�U�@PA45�V\AG0214i$5'3W1�0�©25�HP0Mi$5�i$76>$kG027
UBc[HIL�02VF5b@P5FCDE~5�HB0M@Pc4HI5�HI5�UIc476@B3W14i¢L¡HB>$C V\AG021[i$5�U�361¤ó j�³.´ 021[XØ@PA[5�UB>$7W02H�V�>$14UO@\021J@·c4UB3614i
5�1[5�HBiM]d�ÖkG027W0214V�5;02HIi$c4C�5�1J@PU�¼¿�oQOm2ÒM¾¬:
^`c4E�5FHI�GVF3Z027676]2Q2@PA436U�>$k4UI5�HO©20|@P3W>21,�£>$c476XDUI5�5FC @P>�3WC�E47�]�@BAG0M@\ó j�³.´ X4>o5FU�14>2@�5§°o5FHI@�X4>$C�3��

1G021J@¸V�>$1J@PHI>$7`>$1'@PA[5�N�02HI@BARË U(V�763WCD0M@P5�0M@(@P3WC�5�UBV�027W5FU�i$HB5�0M@P5FHh@BAG021�0Mk�>$co@Tnql!a±]$:�S¤�¨5�0276@BA
>2L£5F©`3WX[5�14VF52QhA4>q�¨5§©$5�HFQ¸UIc4i$i$5FUI@PU�@BAG0M@ló j�³�´ 5§°o5�HO@PU�0M@�7W5�02UI@��! �"$#KV�>21d@BHB>$7?ê¡UB5F5 j HI>q��7W5F]
0214X�®¨5�HI145�H�¼¿p$l|¾�L¡>2H�0±HB5FV�5�1J@�HI5F©`3W5§�Kë§:±Ð¸36i$c4HB5�ÁbV�021414>M@'kJ]¢36@BUB5�7�LTHI5FL¡c[@B5D@PA[3WU�02UBUIc4CDE`�
@P36>$1R:?ef14UI@B5�02X
3�@!UI3WC�E476]_UIA4>q��U!@PA40M@!@BA45�ÏI1dc4767hAJ]`E~>2@PA45FUB36U�Ð�@PA40M@2ó j�³.´ 021[X�V�763WCD0M@P5;02HI5
c414HI5�7W0M@P5FX�V�021414>2@�k~5�HB57�I5�VF@B5�X�>$1�@PA45�kG02UI3WU�>2Lh@PA436U�5F©`3WX[5�14VF5'0276>$145M:
% Þ¬å�ãJß(å�å�Þ�Ü~ÝÌáGÝhâ»ã$Ü~Ý(ãJè�ßhå�Þ�Ü~Ý

³ 145�>MLK@BA45�E4HB3614V�36EG027£V�>$1J@PHI3Wk4co@P3W>214U�>2L?@PA436U�UI@Pc[X[] 3WU�C�5F@BA4>`X4>$7W>2i$3WV�027¯:�ÐGHB>2C�>$k4UI5�H��
©M0M@P36>$14U?>2L&0,�¨5�02Ã±V�>$HIHB5�7W0M@P36>$1±k�5§@f�¨5F5�1
UI@BHB>$1J@B3Wc4C 021[X�V�02HIk�>21b3WUI>2@P>2E43WV�UB36i$1G0276U�ê¬Ð¸36i$c4HB5
n�ë;0214Xµ@PA[5�3WH�UBAG0MHB5�X X[5�E~5�14X45F14V�5_>$1�i$7W>$k4027��£5�0|@PA45FHB3W1[i�HP0M@B5�U�0M14X C·0Mi$C·0|@P3WV�02V§@P3�©o3�@f]$Q
�£5�0M@BA45�HI3W14i'0214X�C·02i2C·0M@B3WUIC 02HI5KX[5�X4c4VF5�X·@B>�k~5�@PA45?CD023W1,E4HI>oVF5�UBUI5�U£X4HB3�©o3614i�@PA45?UB36i$1G0276U�Ë
² c4V§@PcG0|@P3W>214U�: j >$HIHB5�V§@P36>$1�L¡>$H!@BA45�5F¦�5�V§@PU�>2L�UI5�X436CD5F1d@P02HI]bHB5FVF]`V�763W14i�5F14AG0214VF5�U�@PA[5�V�>$HIHB5¶�
7Z0|@P3W>21�ê¬Ð¸36i$c4HI5�pJë§Q43614X436V�0M@B5�U�0�UI@BHB>$14i�UBA402HB5FXbUB36i$1G027¬Q4021[X±UO@PHI5�14i2@BA45�1[UK@PA[3WU�V�>214V�76c4UB36>$1R:
S¹UI5�V�>214XRQ[VFHBc4VF3Z027¬QJUI@B5�E�36U�@B>�1[>2@P5�@PAG0|@¨0M1d]�ÃdcG0M1d@B36@f]���3�@PAD0�UB36CD367Z02Ha�I>$3W1J@�X45FE�5F14X45�1[V�5

>$1 �£5�0M@BA45�HI3W14i­0214X¤C·0Mi$C·0|@P3WVDE4HB>`V�5FUBUI5�U�C·0�] k~5_5§°oE�5FVF@B5�XØ@B>�X43WUIE47Z0�]µUI3WC�3W7W02H ² c[VF@Pc`�
0M@B3W>$14UF:º8K5�HI5
0M@I@P5�1J@B3W>$1ØAG02U·k~5�5F1ÕL¡>oVFc4UB5FXÕ>$1 j�³.´ 765F©25�7WUFÄ�02U�L¡>$H�@BA45bUO@PHI>$1J@P3Wc[C 0M14X
V�0MHBk~>$1�3WUB>M@P>$E436V�UB36i$1G0276U�Q j�³.´ 7W5F©25�76U�X45�E~5�14X­>$1
�¨5�0M@PA[5�HB3614i�0214X�C·0Mi$C·0|@P3WUIC���3�@PA�>$Eo�
E~>$UB3�@P5.UI3Wi$14UFQG0214X�UIA4>$c476X�@PA45FHB5§L¡>$HB5 ² c[VF@Pc40M@P5�HB>2c4i$A47�]·361�UI]`14V���36@BA�@PA45�36UB>2@B>$E436V!UB36i$1G0276U�:
®¨5FV�02c4UI5�@BA45�HB5�0MUB>$143614i_3WU�i$5F145�HB027¯Q93�@�145�5FX�14>2@;k~5,7W3WC�36@B5�Xb@B> j�³�´ :�S!C�>$14i�@BA45,C·021J]
E~>$UBUI3Wk4765.02E4E[7W3WV�0M@P36>$14UFQd@BA45!V�02UB5�>MLö>oVF5�021436V!E4A[>$UBE4A40M@P5.VF>$14VF5�1J@PHB0M@P36>$14UT36U¨EG02HO@P36V�c47W02HB7�]�3W1o�
@P5FHB5FUI@P3614i4: Y&A4>2UBE4AG0|@P5_V�>$1[V�5�1J@BHP0M@B3W>$14U,UIA4>$c476X¤3614V�HI5�02UI5���36@BAÙ�£5�0|@PA45FHB3W1[i­0M14XÙX45�VFHB5�0MUB5

n�m



��36@BA�AJ]oX[HB>2@BA45�HIC·027�02VF@B36©`36@f]�¼ïp[n�¾¬Ä[@PAdc4UT@BA45.C�5F@PA[>oX4>27W>$i2]�361·@PA436UTEG02E~5�H�CD0�]·k~5�02E[E47W36V�0|�
k4765T@P>�@PA45F3WH&HI5�V�>214UI@BHBc4V§@P3W>21R:�a�>$HI5�>q©$5FH�Q`UB3614V�5�E4A[>$UBE4A[>$HBc4U�3WU�0�763WC�36@P3614i?1`co@PHB365�1J@�QJ>`V�5�021436V
E4HI>oX4c[VF@P3�©`36@f]�CD0�]�k�5?5§°oE~5�V§@P5�XD@P>;V�>q©M02HI],E~>$UB3�@P3�©$5�7�]'��3�@PA�36@PU�VF>$14V�5F1J@PHP0|@P3W>21·3W1,UI5�0��T0|@P5�HF:
g�A436U�UIc4i$i$5FUI@BU�@BAG0M@ j�³�´ 765F©$5F7WU�0214XÙE4HI>oX[c4VF@B36©`36@f] VF>q©20MHI] 145FiJ0M@B36©$5F76]µ0M@�i$5�>$76>$i$36VD@P36CD5
UBV�027W5FU�¼¿ÊM¾¬:
^`c4V\A�HB5�02UB>2143W14i�1G0M@Bc4HP0M7W76]�HP0236UB5�U�@PA[5'3WUIUBc45;>2L&V�02c4UI5�0214X�5F¦�5�V§@�:�g�A43WU?UI@Bc4X[]�3W14X[3WV�0|@P5�U

@PA40M@TX45FiJ02UIUB3W1[i,0214X�UB367W36V�0M@B5?�£5�0M@BA45�HI3W14i��£5�HI5.@PA45!E4HB36C·02HO]�V�>$1J@PHI>$7WU£>$1�@PA[5.V�02HIk�>21�VF]`V�765
L¡>$H'@BA45_7Z02UO@��2l$l�a_]$: ®¨co@�@PA45_HB5FUBc47�@PU�X4>�14>M@�@PA45FCDUI5�7�©$5�U�3W1[X43WV�0M@P5���A45F@BA45�H�5�3�@PA45FH�>2L
@PA[5�UB5�C�5�V\A402143WUICDU(X4>$C�3W1G0|@P5�X�Q2>$Hh��A45F@BA45�H��£5�0M@BA45�HI3W14i.�¨02U�X[HB36©25�1�kJ]'@BA45TX43�©$5FHBUB3��GV�0|@P3W>21
>2LK7Z021[X¤E[7Z021J@PU�¼ïÊM¾¬Q£VF>$1J@P3W1[5�1J@\027�VF>$7W763WUI3W>$14U�¼¿rM¾¬Q�>$H,0¢VF>$C�E47W5¶° V�>2C�k43W140M@P36>$1 >2L?@P5�V§@P>$1[3WV2Q
k436>$7W>$i23WV�0M7¯Q�0214X¢i$5�>`V\A45�C�3WV�027�E4HI>oVF5�UIUB5�U�¼ ��¾¯:,g�A45§]�X4>_A4>q�¨5§©$5�H�>2¦�5�H;0±1[5F� ©`365F�ª>ML¨@PA[5
7W>214iM�Ö@B5�HIC ² c4VF@BcG0M@P36>$14U�>2Ljó j�³�´ @PAG0|@T��3W767�A4>$E~5FL¡c[7W76]�UO@P3WC'c47Z0M@B5!14>q©25�7ö02E4E[HB>J02V\A[5�U�@P>�@PA[5
UI@Bc4X[]_>2L(k436>$i$5�>`V\A45FCD36V�027�VF]`V�765�UK0M@�5F©2>$7Wc[@B3W>$1402HI]D@P3WC�5.UIV�02765�U�:

��ã'&9ÝhÜ(�Dè<Ä`âöç�à¤ÄoÝ~Ú�å
e�@PAG021[Ã ³ :�SKAG02HB>214UB>$1�QDÍ&:|/.5�HBHO]$Q$�[:M8K0�]$5�UFQJY(:M8K>M¦�CD021RQ|S':�)�14>$767¯QJÍ&:�)�c[CDERQ$�[:M^[02V\A4UFQ

<�:�^oc[CDC�>$14UFQ¸021[X�@PA45D7Z0M@B5��2>2A41 N&X4C�>$14X�L¡>$H;A45F7WE[L¡c47�HI5�CD02HBÃdU�:�g�A43WU��£>$HBÃ��T0MU�UBc4E`�
E~>$HI@B5�X±3W1�EG02HO@?kd]+*.^[Ð�,�HB021J@?/�N�®���l$l2Ê$p$r$Ê$po:

�ØÄAÆ�Ä`ÛJÄ`ÝhãDÄoå
¼Ín�¾�îµ0M7WÃ25FH�Q=�[: j :-,�:?êOn�rJ�$�$ë/.102 �354(6879 �:; 	<=6?>�#A@B6C"$ !�ED�>�#�FG#§:?ê¯ab02VFCD367W7W021RQH*K5F�JI�>$HBÃoë¶:

¼¿m|¾�8K>$767Z021[XRQ�8�:&/�:»êOnqrJ�MÊJëLK�>�#NM�>�#�"O7P��6CFRQ; 	<+6S>�#T@B68"$ !�ED�>�#�FG#VU2:-WYXAZ[#\U2:]�§:¹ê¯�2>2A41
î¹3W765F]$^«^o>$14UFQ_*K5§�`I�>$HIÃ[ë¶:

¼ïpM¾�8!0�]$5FU�Q��[:~a­Q�^`@BHP02c4UIU�Q~8�Q_^a);0Mc[L¡C·0M1RQ4S':~�[:Kê�nqr$r$rJë�M�>�#�"O79Z\U23cbA#[ �3P \d2QfeHgheGQ9nql$pqÉ
n�m$�o:

nqp



¼ÂÁ2¾�ì�5�36í�5�HFQ.�[Q¨S!7Z0oQ!/�Q£S!í�C�]$Q./�Q¨®¨HBc[V\Ã`UIV\A45�1�Q�YhQ�®¨c4A[7¯QK/�QT®¨HIc4A41RQ!Ð¨Q j 02HIX45�1RQi,,Q
/.3W5F145�HFQ�S�QRN&k4145§@PARQh^�Q�,�>`X4X45FHB36U�Q�I�Q9�$0MUBE~5�H�Q�g�Q�)�>$HI@B52Q j QRY¸0��£5�767W5�Ã=Q9Ð£QRY(>`X47W02AG0[Q
³ Q�^ª^`@BHP02c[UBU�Q~8;:?êOnqr$r2rJë�M�>�#�"O79Z\U23cbA#[ �3P \d2Qfe(gheGQ~�2r�ÉoÊ$Êo:

¼¿�|¾�ÐGHB5�5FC·0M1RQ�)a^Ó8!0�]$5FU�Q��[:=a­:KêOn�r$rJm$ë�bj3P 2k[U23ml�79 \d(#[ !Z[>�#�"O79Z\U23cMcQ�Z�3P#[�/gRQRnqÊ$�qÉ~nqr$Êo:

¼ïÒM¾�ÐGHP0214VF>$3WUFQ`Í&:&a ^ îµ0M7WÃ25FH�Q��[: j :n,�:¤êOnqr$r$m$ëo@B"$#�FR79Z\U2:qp� �4HFR:-U23r 	<Ts�Z�79#�:tZ[#ou_v_u9Q
Ê[n§É~n�pJ�o:

¼¿�|¾�®¨5�HI145�HFQ=<;:[S':KêOnqr2r2Ádëj@B"$#�FR79Z\U2:�p� �4(F�:-U23w 	<Bs�Z�79#�:tZ[#/u_vyxöQ~�2Ò�Éor[n2:

¼ïÊM¾�<?>M@PA4CD021RQ[/�:G8�:Kê¯mMl$l[n�ë/z1FG !Z|{~}�U2683�{h@BZ\U�W�{�s�Z�7C{mv_�RQ4ÁJp2lJ�qÉ`ÁJponql[:

¼ïrM¾�N&X4CD>214XRQ=�[:KêOn�r$rJm$ërs�Z�79#�:tZ[#ju_�_�RQ9n��2r2Á|É=n��2rJ�o:

¼ÍnqlM¾�<?36V\AJ@P5�HFQTÐ¨:£a­Q�<�>q��7W5F]2Q�/�:�®!Q�^ /.5�Y�02>27W>4Q£/�:��[: êOn�r$rJm$ë�.jU2FR6S>�U2:-W�z13�U2:t#�69U2F�Q
s�Z�79#�:tZ[#B��#�6C6	#�FG�=e��-vRQ9n$n§É[mMp[:

¼Ín$n�¾�8!0�]$5FU�Q��[:~a­:?ê�nqr$r$pJër��U2FR7?:t#�bA#[ �3P \d2QOe_e(�9Q9n2n$n§É~n�m2�o:

¼Ín�m|¾�/.5�HIHI]$QYÍ&:(S�^ Ð=HB0214VF5§�-Íö021[>$HBXRQ j : ê�nqr$r$ÒJë�.jU2FR6S>qU2:-W�z13�U2:t#�6�U2FRQ�s�Z�79#�:tZ[#O��#�6C6	#�FG�
e�xtuRQ=�Mr�É[�MÁ4:

¼ÍnqpM¾o�.cG02X45MQ[�[Q`<�>o5MQAÍ�Q`/.5 j 5�7W765�UFQoYh:H,,Q�^ ³ �IAG0[Qdg�:`Y(:&êOnqr$r$�$ë�s�Z�79#�:tZ[#�um�ygRQ�nqÊ$m2Ê�É~nqÊ2p[n$:
¼Ín�Á2¾'^oAG02HIC·0oQ,a­Q�îµ0MUBUB5FHBk4c[HBi4Q$,,:;�[Q;8?>2L¡C·0M141RQ�S'Q=^ j A402ÃdHP02EG0M143¯QT,�:;�[: ê�nqr$r$rJë

bA#[ !Z[>("O79Z\U+#�6AM1 !��"$ !Z[>(7?"O79Z\Uo@BZ�6�U�g_�9QGÁ$l$lJ�qÉ`Á$l[n�mo:

¼Ín��|¾�®T02UIcRQ&S':(<;Q¸�$02VF>$k4UB5F1RQ£^�:�®KQ¸Yh>$HB5FXG0[Q�<;:¸�[Q(/.>���763W14i[Q j :�®KQc^ S!i$i$02HI�¨027¯Q¸Y(:w),:
ê¯m2l2l[n�ërs�Z�79#�:tZ[#ju_v_�9Q9n�Ád�2l�É~n�Ád�2p[:

¼ÍnqÒM¾o,;0MHBHB5F7WUFQR<�:9a�^ ab02V\Ã25F14í�3652QhÐ¨:�g�:·ê�nqrJ�onqë�.102 �354H6C79 �:Y 	<��!#\W27?"$#�:�6�U2FRQ�FG !Z[�!�§:Dê¡î :
î :�*K>2HI@P>21b021[X j >[:6Q_*?5F��I�>$HIÃoë§:

n�Á



¼Ín��|¾�®¨HP0MUBU�Q-,�:[î :KêOn�rJ�2ÒJëobA#[ !Z[>(7?"O79Z\U+#�6BM1 !��"$ !Z[>(7?"O79Z\U�@iZ�69U=x-�9Q~�$mon¶É[�2p$l[:

¼ÍnqÊM¾�ÐGHP02ÃM5�U�QªÍ&:MS'QJÐGHP0M14V�36U�Qd�[:2N�Q�^Ô^`]`ÃJ@Pc[U�Q[�[:2e\:hêOn�r$rJm$ëBMc357?"TU26E#��� |W(#[�i 	<�6?>�#jz�>]U2:t#�FG ��
�  �79Z§:�ê j 0MC�k4HB36X4i$5=�?1436©25�HBUI36@f]_Y&HI5�UBUFQ j 0MC�k4HB36X4i$5�ë§:

¼ÍnqrM¾�îµ0M76@P5FH�Q�a¢:T<�Q£ì�5�5§©$5FHBU�Q.�[:T�[Q j 0276©25�HFQ j :¨<;Q�,�>$H/�B021�Q�Y(Qj^ 8?3W7W7¬Q¨S�: j : ê¬m2l$l$lJë
z1F[#[Z\U2"Tk|FR7CU2:��r#[�!#\U2FGZ[>�e��-�9Q=pJ�`n§É`ÁJp$po:

¼¿m2lM¾�ì.36>4Q`<;Q[^`@PHI>$A4C�5�HFQ[g�QH^ î�02C�UI@P5FÃ25FH�Qoî :¨ê¯mMl$l$lJë�z14yk|3579Z\U26C79 �:]�� 	<B6S>�#/@i��6CFG �:t �"O79Z\U23
s� !Z�79#�68Q� 	<=6?>�#�zjU(Z�7  jZ�e_e(uRQ=�MÁ|Éor2l[:

¼¿mon�¾�Y&HB5�UIU�Q�î :?8�Q?Ð¸7W0214145FHI]$Q.®!:?Y(Q�g(5Fc4Ã2>27WUBÃJ]2Q'^~:?S�Qr^�ì�5F@B@B5�HI7W3W1[i4QKî :�g�: ê�nqr$rJ�$ë
}i4("$#�FR79Z\U23��r#[Z�7¡D�#[��7?:�M�¢wK�>�#w@BFR6� 	<�s�Z�79#�:�687  jZBM1 �"BD-4(687?:(d2:~ê j 02C�k4HI3WX4i$5��?1436©25�HIUB36@f]
Y&HB5�UIU�Q j 02C�k[HB3WX[i$5që¶:

¼¿m$m|¾�Y(>$E[ERQ4®!:H*�Q�Íö0���U�Q4N�:`S'Qo®¨3WX[3WiJ02HI52Q`<�:[<�Q`/.>$HB5MQ4�[:oN�Q48!0M14UB>$1�Q])�:�Í�QH^Îîµ0MÃ25�A402C�Q
^�:_,�:?êOnqr2r$ÊJë�bA#[ !Z[>(7?"O79Z\U$U2:-W£M1 !��"$ !Z[>(7?"O79Z\U�@BZ�6�U�g-uRQ=Ò$rqÉ[�$�o:

¼¿m2pM¾�Y¸0276CD5FH�Q�a­:�<¤^#N&X4C�>$14X�Q��[:ÙêOn�r$Ê$rJë�.�U2FR6?>¥U2:-W�z13�U2:t#�6�U2FRQ�s�Z�79#�:tZ[#f��#�6C6	#�FG��v_u9Q
n$n§É[mMÒ[:

¼¿mMÁ2¾��KHI5F]$Q=8;: j :?êOnqr$�$m$ë�K�>�#iz13�U2:t#�6?�§:?ê?I£02765=�K143�©$5�HIUB3�@f]_Y&HB5�UIU�Q-*K5§� 8!0�©25�1=ë¶:

¼¿m$�|¾�ÐG5�7W765�HFQ(î :ØêOnqr2Ò$ÊJë�@B:q¦�:�6CFG |W24_Z�6C79 �:Y6	 �z�FG 2k[U�k|7?357?6CQ�K�>�#[ �FRQNU2:-WV¦�6?�T@�D�D-3579Z\U26879 �:]�§:
ê¯�2>$A[1_î¹367W5§]+^ª^`>$14U�Q-*?5F�`I�>2HBÃoë§:

¼¿m2ÒM¾�®¨c4X[]`ÃM>4Q�a­:&e\Q�<�>$14>q©~Q¨S�:&®!Q�^§I£0M14UBA4361RQ�S':`Í&:ÑêOnqr2ÊJ�$ëf¨B7P��6	 �FRQq 	<+6?>�#�.jU2F�6?>n© �
@B68"$ !�ED�>�#�FG#§:�ê¬^oE4HI3W14i$5FHO�¯ì�5�HB7W02i4Q[®¨5�HI7W3W1Gë§:

¼¿m$�|¾�N&ÃM0MHI@�Q�/�:¸/�Q j 5�HI7W3W1[i4Q¸g�:¸N�Q¸a�>$1J@P02145�íMQ�e\:¸YhQc^ g¸0Mk�>$HFQn*�:¸�[:Ùê�nqr$r$rJë�@B"$#�FR79Z\U2:
p� �4HFR:-U23� 	<�s�Z�79#�:tZ[#ju_v_v9Q=Ê2lJ�qÉoÊJm2�o:

n��



¼¿m2ÊM¾�ì�5�36í�5�HFQ=�[Q-,�>oX4X[5�HB36U�QHI�Q_^ ÐGHP0M14V�>$36U�QaÍ&:=a¢:!ê¬m2l$l$l$ër}=U26C4HFG#jxm�-�RQ=Ò$r$ÊqÉ[�2l[n$:
¼¿m2rM¾�)�c4CDE�QaÍ&:G<;:?ê¬m2l$l$l$ër}=U26C4HFG#jxm�-�RQ=ÒJ�on¶ÉoÒJ�$mo:
¼ïp$lM¾ j HB>q��7W5§]$QGg�:~�T^ ®¨5FHB145FH�Q=<�:GS':?ê¯mMl$l[n�ëAs�Z�79#�:tZ[#ju_v_u9Q=Ê$�2l�ÉoÊJ�2mo:

¼ïp[n�¾�î¹A45�0|@�Q j :],�Q`ÐG5�5�7�]$Qo<;:JS�Q]^ a±>2@B@B7¯Q`a­:[�[:�êOnqr2r$ÒJë�bA#[ !Z[>(7?"O79Z\UOU2:-W+M1 !��"$ !Z[>(7?"O79Z\U
@iZ�69U�g_�9Q=pJ�Mr$p�Éop$Ò2l$Ê[:

¼ïpJm|¾�8!02HI7Z021[XRQGî :R®!Q~S!HICDUO@PHB>214i4Q�<;Q j >�°�Q�S'Q j HP0236i4Q¦Í�Q�^oC�36@BARQ�S�:�,�Qm^ ^oCD3�@PARQ�/�:m,,:
êOnqr2r$lJëj@ªbA#[ �3P \d279Z�K�7?"$#�s�Z\U23P#�«�¬�­�¬2:�ê j 02C�k4HI3WX4i25=�K143�©$5�HIUB3�@f]_Y&HB5�UIU�Q j 02C�k4HI3WX4i25që§:

nqÒ



−500 −400 −300 −200 −100 0

0.707

0.7075

0.708

0.7085

0.709

87
S

r 
/ 86

S
r

time (106 years)

24

26

28

30

32

34

 O S D C P T J K T

ε to
c  (

pe
r 

m
il)

®/¯?°j±9n$:[/�0|@\0;L¡>2HL�������!ê�HI5�X��G767W5�XDV�36HBV�765�UPë!¼ïpM¾R0M14X�Å�Æ¶^oHPÇMÅfÈ§^oH�ê¡k47Wc[5!>$E~5�1�U	ÃdcG02HB5FU\ë�¼ÂÁ2¾¬:&g�A45
@P36CD5,UIV�02765�L¡>$Ho�����	��AG0MU'k~5�5�1­HB5§©o36UB5FX�L¡HB>$Cé@BA45·>2HB3Wi23W1G027h@P>�C·0M@BV\A­@BA45�@BA45·UIV\A45�C�5
¼ïpJm|¾
c4UI5�XÙL¡>$H�@PA45�UO@PHI>$1J@P3Wc[C XG0M@P0[:�g�A45_V�02E436@P027T765F@B@B5�HIU±ê�5§°oVF5�E[@,L¡>$Hf);ë'V�>2HBHB5FUBE~>$14XÙ@P>
@PA[5
L¡>$767W>q��3W14i�i$5F>$7W>$i23WV�E�5FHB36>oX4UB� ³ HBX4>q©`3WVF3Z021RQ�^o367Wc4HI3Z021RQ~/.5§©$>$143W021RQ j 02HBk~>$143�L¡5�HB>2c4U�Q�Y(5�HICD3W021RQ
ghHB3Z0MUBUB36V2Q=�2c[HP02UIUB3WVMQ j HB5§@\02VF5�>$c4UFQ~0214X±g(5FHI@P3W02HI]2:

n��



S
r 

ha
lf−

lif
e 

(1
06  y

r)

µ (relative sedimentary flux)

B
ra

ss
0 0.2 0.4 0.6 0.8

10

20

30

40

50

60

70

80

90

100

®/¯?°j±�mo: j >$1J@P>$c4HIU�>2L£ð §VÌ 02U�0�L¡c414V§@P3W>21
>2L2�¸QR@PA45�L¡HB02VF@B3W>$1
>2L�UI5�X436CD5F1d@P02HI]�^oH�X45�HI36©`3W1[i
L¡HB>2C�@BA45�CD5FCD>2HI] ² co°�Qö0214XM� ó!¬ ´ ò×û'ê�761!m2ëBÇ £ Q�@BA45�AG027�LZ�f7W3�L¡5�>2L�UB5�X[3WC�5�1J@\02HO]�^oHF:�ðª�¨02U
V�0M7WV�c[7Z0M@B5�X�L¡>2H{�­ò l��\l�� l[n,�^�^�^�&�\l�� r$r�0M14Xi� ó!¬ ´ ò nD�¶m��@�^�^���\r$r�a±]2:�ÐG>$HK7W02HBi25�AG0M76LZ�f7636L¡5�@PA[5
V�>21d@B>$c4HIU�X[5�V�HI5�02UI5?L¡HI>$C 765FL¥@�@B>�HB3Wi2Ad@�0MU�L¡>$7W76>��|��ûKl�� Ò$l���ûKl�� ÒJ����ûKl�� �2l���ûKl�� �$����ûKl�� �2r[:hg�A45
UI]`C�k~>$7=² CD02HBÃdU�@PA45,C�3W1436C�c4C±QRð §BÎeÌ�Î ò�ûKl�� Ê$l[Qö>$k[@P023W1[5�X¢c414X45FH;@BA45,V�>$14UO@PHB023W1J@�@PAG0|@
��ê/�Ië2Ë»l�� �2l2pJ�o:hg�A45?02HB5�0.UBAG02X[5�X�XG02HBÃ�i$HP0�]'>$1�@PA45�HI3Wi$AJ@&X4>`5�U&1[>2@�UP0M@B3WUOL¥]'@PA[5�V�>$14UO@PHB023W1J@�:
g�A45;HB5FVF@\0M14i$c47W02H�02HB5�0�7Z02k~5�765�XQÏB®¨HB02UBU	ÐDVF>$HBHI5�UBE~>$14X[U?@B>�E[HB5F©`36>$c4U�5�UO@P3WCD0M@B5�U�>$k[@P023W145FX_kd]
i$5F>oV\A45FCD36V�027�02HBi2c4CD5F1J@PU;¼Ín��|¾¬Ä436@BUTA4>$HI3Wí�>21d@P027�5¶°`@P5�1J@?AG02U�14>M@�k�5F5�1±5§°oE4763WV�3�@P7�]DVF>$C�E4c[@P5FXR:

nqÊ



−500 −400 −300 −200 −100 0
0.702

0.704

0.706

0.708

0.71

0.712

0.714

0.716

87
S

r 
/ 86

S
r

time (106 years)

24

26

28

30

32

34

 O S D C P T J K T

ε to
c  (

pe
r 

m
il)

®/¯?°j±�p[:9g�A45�L¡c41[VF@P36>$1��Ùê�k[7Wc45,U�ÃdcG0MHB5�UPë�>2k[@\0236145�X¢kJ]�HB5FCD>q©`3W14i�@BA45,CD5FCD>$HO] ² c`°�L¡HB>$C
@PA[5 Å�Æ ^oH\Ç ÅfÈ ^`H.XG0M@P0_>ML¨Ð(3Wi$c4HI5�n$Qö0276>$14i·��3�@PA·�����	��ê�HB5FX�V�3WHIV�765�U\ë¶:�*?>2@P5�@BAG0M@.@BA45,HP0214i25�>2L
@PA[5DÅ�Æ¶^oHPÇMÅfÈ¶^oH;V�c[HI©$5D3WU;02E4E[HB>�°o3WCD0M@P5F76]b�[©$5D@B3WC�5�U�i$HI5�0M@B5�H�@PAG0M1­361�Ð¸36i$c4HI5�n$:·g�A45�XG0M@P0
02HI5DE476>2@B@B5�X¢UBc4V\A­@PAG0M@�@BA45DC�5�0M1­>2LTk�>2@BA¢@B3WC�5�UB5FHB3W5FU'763W5�U�>21­@PA[5DUB02CD5,A4>2HB3WíF>$1J@\027&763W145
0214X_@PA[5�3WH�HI>o>M@I�fC�5�0M1o�fU	Ã`c402HB5 ² c4VF@BcG0M@P36>$14U�AG0�©$5�@PA[5;UB02C�5.©$5�HO@P36V�02795¶°o@B5�1J@�:

nqr



−500 −400 −300 −200 −100 0
1

2

3

4

5

pC
O

2(t
) 

/ p
C

O
2(0

)

time (106 years)

 O S D C P T J K T

®/¯?°j±hÁ[:RÐ¸76c4VF@BcG0M@P36>$14UK>2L\ó j�³�´ L¡>$H!@PA[5�7Z02UO@��2l$lDCD367W7W36>$1�]$5�02HBUFQh1[>$HBCD027W36í�5FXbkJ]b@BA45�5�UO@P3��
CD0M@P5�>2Lhó j�³.´ >$k[@\0M3W145FX¢L¡HI>$C#@BA45,CD>$UO@�HB5FV�5�1J@;©M027Wc45�>ML ï :�g�A45�UB>$763WX
763W145�36U�>$k[@P023W145FX
L¡HB>2C*5BÃ`c40M@P36>$1ºêOn�m2ë;c4UI3W14i·�*wDò#p$ÒDôÑ:�g�A45�7W>q�£5�H�021[X c4E4E~5�H�7W36CD3�@PU�>2L�@BA45�i$HP0�]�02HB5�0
UBc[HBHB>2c414X43614iD@BA45Öó j�³�´ V�c4HO©$5'HI5�UIc476@?L¡HB>$C �_w�ò p2Êbô 021[X�pJ�DôºQ�HI5�UBE~5�V§@P3�©$5�7�]$:�g�A45�i$HP0�]
kG02HIU�0M@.@BA45�@P>$E
VF>$HBHI5�UIE�>$1[X¢@B>�E�5FHB3W>`X4U!��A[5�1�@PA45,N�02HO@PARË¿U�V�763WCD0M@P5��T0MU;HI5�7W0M@P3�©$5�7�]±V�>`>$7¯Ä
@PA[5���A[36@P5�UIEG02V�5FUKk~5F@f�£5�5F1�@BA45�C VF>$HBHI5�UBE~>$14X_@P>��¨02HBC C�>`X45�U;¼ÍnqÊM¾¬:

m2l


