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

&('*)+)*,.-0/213'*43,�-�5
6#798;: <=8;>=?A@;BDCEBDFHGJILK9K9CM?M8NG!OP?MF9Q R9?MST>=?A@;SVU

WXFHST>=?Y>=RZ>[8�\]:D<%^_8NCYCa`HILFH?YbcBdC3BdFHGJef:DK9RHCMBd>=?M:DFhg�?M:DCM:DQ i
j�F9?MkD8;<lS=?m>nio:D\qp_GZ?YF�r9RH<=Q 7

s tvu�8;: <=Q 8xwZy.RHBd<[8D`Zp2G9?YF�r9R9<[QD7�p2z%{v|DO}O2`9jLF9?Y>=8~G���?YF9Q.GZ:Db
���Z��� ���Z�H�~�����T�.�_�n�H�q���.�

�����D�Z�9�����

O}BDF9QDRHBDQD8�B @;y.R9?AST?Y>=?M:DF�?MS#B�S=K�8N@�?ABdCE��?MFHGo:D\}CY8~Bd<[F9?MF9QxK9<[:Dr9CM8;b�r�8N@NBdRHS=8
>=798%:DRZ>l@�: b�8V:D\PCY8~Bd<[F9?MF9Q�:d\�:DFH8LQD8NF98;<lB�>[?Y: F�?AS�>[798�?MF9K9R9>2\]:D<2>=798%F98� �>~¡
6#7HB�>_bvBD�D8~Sf?m>2K�: S[S=?Yr9CM8V\]: <¢CMBDF9QDR£BdQD8~Sq>=:h¤ ¥D¤l¦�§�>[:�>=798LK£Bd<=>=?A@�R9CABd<[?m>[?Y8~S
:d\L>[798�CY8~Bd<[F98;<~¡�WXF
>=79?ASvKHBDK£8N<N`¢W�ST7H:�¨�>=7HBd>v>=79?AS©>ni.K�8�:d\�CMBDF9QDRHBDQD8
@l7HBdFHQD8�7HBDSq?Mb�K�:D<=>[BDF.>f@;:DFHS=8Ny.R98NFH@�8~S}\]: <fb�:ZGZ8NCMSf:D\H>[798#8;kD: CYR9>=?M:DF©BDFHG
BD@Ny RH?MS=?m>[?Y: Fh:D\qS=i�F >lB� �¡

ª «­¬�®	¯ ��°L±2²��q± ® �³��´�²%µT��µX�9µT¶2°¸·­�9¶¢�%¹ ®}º

»9: <Lr�:d>=7�BD<T>[?m¼�@�?ABdCPS=i�ST>=8NbcSLBdFHGJF9: FZ½�7.RHbvBDF!BdF9?MbcBdCAS;`9CM8NBD<=FH?YF9Q�>[798�S=i.F.>lB� h:D\qF£B�>=RH<[BDC
CABdF9Q RHBdQ 8NS�?MS�B�F9:d>[:D<[?Y: RHSTCMi!7HBD<[G¾K9<[:Dr9CM8;b�¡oI�CYC_798NBDCm>[7.i­7�R9bcBdF¿?YF9\+BdF.>[SN`}?MFÀ@�:DF.>[<[B Sn>~`
CM8NBd<[FvBdF�ix:d\£>=798%BdK9K9<[:Á Z?YbcBd>=8;CMi�ÂDt tDt%7.RHbvBDFvCMBDF9QDRHBDQD8~S3<lBdKH?MGZCMiD` BD@;@;R9<lB�>=8NCYixBDFHGvSTK�:DF9½
>[BDF98;: RHS=CYi ¡fI�F�i�8� ZK9CABdF£B�>=?M:DFh:d\f79:�¨Ã>[798;ihBD@;@;:DbvK9CM?MS=7h>=79?ASLGZ?YÄo@�R9CY>V>[B ST�ob©RHST>�STK�8N@;?m\]i
>=7H8�Å]?MF9FHB�>[8~Æ�ÇÉÈE¥�ÊHË;§*ÇÉÌ�ÍhÎ;Ç+¤ÁÏc>[7HB�>�7�R9bcBdF¿?MFZ\+BdF.>lS�r9<=?MF9QJ>=:!r�8NBD<N`3BdFHGÐ>=798c?MF9K9R9>©G9B�>lB
>=7£B�>f?MSfBÁk�Bd?MCMBDr9CM8¢>=:�>=798Nb�¡f63<lBDGZ?Y>=?M:DFHBDCYCMiD`~>[798_?MFHGZR£@Ñ>=?MkD8�r9?ABDSq?ASP>[8;<[b�8~G�ÒxST: bv8;¨V7HBd>3R9FZ½
\]:D<=>=RHFHB�>[8;CMivÒ¿Ó[jLF9?MkD8N<[S[BdCPu�<lBdbvbcBd<lÔ9`�BdFHG�>=7H8�?MF9K9R9>�G9B�>lB­Ó=K9<[?YbcBd<[ivCY?MF9Q R9?MST>=?A@�G9B�>lBDÔH¡
Õ kD8N<�>[798�CMB Sn>oÖ tÐi 8NBd<lS©:D<cST:£`2B­k.?M8;¨×:DF�>=798!BD@Ny.R9?MS=?Y>=?M:DFØ:d\L>[798!STi�F.>[Bd �:d\%F£B�>=RH<[BDC
CABdF9Q RHBdQ 8_7HB Sfr£8~@�: b�8VK�:DKHR9CMBD<f>=7HBd>¢7HBDSfKHRZ>2b�R£@l7©8Nb�KH7HBDS=?MS¢:DF©>=798V?MF9FHBd>=8VbcBD@l79?MF98N<=i ¡
WXFx>[79?ASfk.?M8;¨�`d>=7HBd>q: F98�@NBdF�@;BdCMC.>=798vÓ[e¢<[?YFH@;?YKHCY8~S}BdF£G©e�BD<[BDb�8;>=8N<[S[Ô#bv:�G98;Ca`�>=798#jLFH?Yk 8;<lS=BDC
u�<lBdbvbcBd<�STK�8N@;?m¼H8~SJb�:.Sn>�B STK�8N@�>[SJ:d\©S=i�F.>[B� Ã?MFÙQ <=8~B�>!GZ8�>lBd?MCcÚ 8 ¡ Q£¡�Û;Üa¡×6#798¿<=: CY8­:d\
8� ZK�8;<[?Y8NFH@�82?MS}<=8~GZRH@�8~G�>=:�S=8�>=>=?MF9Q�BVCM?Mb�?Y>=8~G�F�R9b�r�8;<�Å+Ö t#:D<3S=:.Æ�:D\9KHBd<lBdbv8;>=8;<lSN¡P6#798¢bcBd?MF
Bd<[QDRHb�8NF.>�\]:D<%>=7H?MS�k�?M8;¨Ý?AS%>=798!¤�Þ*ßDÊZàcÍ�È£§PálÞ=â�à�§ÉãHÍ%¦9âdÌÁÍ;ÞÑ§aä�âTá©§]ã9ÍvÏl§aÇÉà�ÊZåæÊ�ÏhÚ çÁÜ�¡x6#79?MS
Bd<[QDRHb�8NF.>�Sn>lB�>=8~S�>[7HB�>v@l79?YCAGZ<[8;FÀ7HBÁk 8c?YF£STRZÄo@;?Y8NF >�8;k�?AGZ8;FH@;8o?MFÀ>=798hK9<[?YbcBd<[iÐCM?MF9QDR9?AST>=?A@
G9Bd>[B©>=:c?MFHGZRH@;8�>=798�Q <[BDb�bcBD<�:D\3>[798;?M<VFHBd>=?MkD8�CMBDF9QDR£BdQD8 ¡
è�BD<=��u�:DCAG�Ú ÖÁÜ�K9<[:�k�?MGZ8~SL>[798�b�:.Sn>�¨�8;CMCm½���F9:�¨VF�\]:D<[bcBdCqrHBDS=?MS%>[:o>=7H?MS�Bd<[QDRHb�8NF.>N¡xu�:DCAG
?MF >[<=:ZGZR£@�8NG�>=7H8x@�<[?m>[8;<[?Y: F
Ó=?MGZ8NF.>=?Y¼£@;Bd>=?M:DFJ?YFJ>=7H8�CY?Mbv?m>lÔ�\]: <V8;k�BdCMRHBd>=?MF9Q�>=798xS=RH@;@;8NS[S#:d\fB
CM8NBd<[F9?MF9Q�BdCMQD:D<[?Y>=79b�é�¨V?m>[7ÀBdF¾?YFZ¼£F9?m>[8oF�R9b�r�8;<�:D\2>[<[BD?YF9?MF9Q!S[BdbvK9CM8NS�BdCMC�7�i�K£:D>=798~ST8~S�:d\
>=7H8©BdCMQD: <=?Y>=7Hb×S=79:DR9CAG�r�8�?AGZ8;F.>=?A@;BDC*`EBdF£G�8Ny.R9?MkÁBDCY8NF.>L>=:c>[798x>lBd<[QD8;>N¡Lu�:DCAG�S=79:�¨_8~Gh>=7HBd>
>=7H8�@;CMB S=S%:d\_@;:DF.>=8; �>T½a\]<=8N8�QD<lBdbvbcBd<lSL?AS�F9:d>�CM8NBd<[FHBDr9CY8�?YF­>=79?AS�ST8NFHS=8�r�i�BdF�i!BdCMQD: <=?Y>=79b
\]<[:Db¸K�: S=?m>[?Yk 8�S[BdbvK9CM8NS#BDCY: F98�Å*BdFHGJF98N?m>[798;<VBD<=8�:d>[798;<�ÏÑÊ~¦HÍ�ÞÑêæë2ÈHÇÉ§XÍ�@�CABDS[ST8~S[Æ�¡f6#7H?MS#K9<[:�:d\
?ASVrHBDS=8NGh:DFJ>[798�\+BD@�>V>=7HBd>LF9:cbcB�>=>=8;<�79:�¨ÙbcBdF�iJS=BDb�KHCY8~S�\]<=: b×BdFJ?MFZ¼HF9?Y>=8xCABdFHQDRHBDQD8�B



CM8NBd<[F9?MF9Q�BdCMQD:D<[?Y>=79b(7HB S�S=8;8NFP`E>=7H8vBDCYQ :D<[?m>[79b @;BDFÐF9:D>xGZ8N@;?MGZ8 � ÇÉ§]ãÀËlÍ�ÞÑ§X¤�ÇÉÈ£§*äJ>[7HB�>�>=7H8
S[BdbvK9CM8NSxBD<=8cGZ<lBÁ¨VF¾\]<=: b >=7H8o?YF9¼HF9?Y>=8oCABdF9Q RHBdQ 8v:D<�\]<[:Db�BJ¼£F9?m>[8oCABdF9Q RHBdQ 8©>[7HB�>�@�:DF9½
>[BD?YF£SVBdCMCPS=BDb�KHCY8~S;¡�g�8N@NBdRHS=8�FHBd>=R9<lBdC�CABdFHQDRHBDQD8NS�Bd<[8%>=79: R9QD7.>�>=:vr£8xBd>VCY8~BDST>#B SV@�:DbvK9CM8� 
BDS�@�: F.>=8� �>=½*\]<[8;8hQD<lBdbvbcBd<lS;`fBdFHG�F98;Q.B�>[?Yk 8o\]8;8~GZrHB @l�¾?AS�BDS[STR9bv8~GÀ>=:­r£8�Bdr£ST8NF >v?MF�>=7H8
K9<[?YbcBD<=i©CY?MF9QDRH?MST>=?A@VG9B�>lB9`�u�:DCAG�� S_BdFHBDCYiZS=?MSN`DBDFHGcSTRHrHST8~y.R98;F.>¢¨�:D<[�x?YFcCM8NBD<=F£Bdr9?MCY?Y>nix>[798;: <=i
ÚYÛ�Ü�`�?MSqRHS=RHBdCMCMi�?YF.>=8N<=KH<=8;>=8NG©BDSfST>=<[:DF9Q�STR9KHK£: <T>q\]:D<3>=798VBD<=Q R9bv8;F.>}\]<[:Db	>[798#K£:�k 8;<=>ni%:D\H>=7H8
ST>=?Mb�R9CMRHSN`dBdFHG�`Á?MFx>[79828; .>[<=8Nbv8D`~\]:D<3>=798_k�?Y8N¨¿>=7HBd>qQ <[BDb�bcBD<P?YF£GZRH@Ñ>[?Y: Fx?ASP\]R9F£G9Bdbv8;F.>lBdCMCYi
?Mb�K�: S[S=?Yr9CM8oÅ+Bv@;CMBD?Yb�>[7HB�>%u�: CMGJ¨�:DR9CAGhF9:d>�S=R9rHS[@�<[?Yr�8�>=:�ÆÑ¡
^_<[?m>[?M@NSV:d\q>=79?ASoÓ=FHB�>[?Yk�?ASn>lÔvBdK9K9<[: B @l7¾Ú 8D¡ QH¡Hs9`���Ü}7HBÁkD8�BD<=Q R98NG�\]:D<�G9?��E8;<[8;F.>%B S=S=R9bvKZ>=?M:DF£S
:DF�>[798LBdK9KH<=: K9<=?AB�>[8_Q <[BDbvbvBD<q\]:D<[bvBDCY?AS=b Å]8 ¡ Q£¡qST>=:Z@l7HB Sn>[?M@#@�: F.>=8� �>=½*\]<[8;8#QD<lBdbvbcBd<lSlÆÑ`Á>=7H8
BÁk�Bd?MCMBDr9CM8xK9<[?YbcBd<[i�G9B�>lBÐÅ]8 ¡ Q£¡�S=8;bcBDF >[?M@�?YF9\]:D<[bvBd>=?M:DF£ÆL:D<�>=798vBdK9KH<=: K9<=?AB�>[8�CY8~Bd<[FHBdrH?YCM?m>ni
@�<[?Y>=8;<[?M:DFP¡qWXF�>[79?AS#KHBdK�8;<#W¢¨V?MCYCE>lBd� 8%B�GZ?��E8;<[8;F.>LBdKHK9<=:.BD@l7P¡3W2¨V?MCYCEK9<[8NS=8;F.>VB�bv:ZGZ8NCE>=7HBd>
?MFHGZRH@;8NS�Ëlâ�ÈH§XÍ	�D§aêæálÞ=ÍlÍVßDÞ=¤�à�àv¤dÞlÏ%¨V?Y>=79: RZ>VB�½�K9<=?M:D<[?9<[8NST>=<[?M@�>=?M:DFHS_:DFo>=798�ST8~Bd<l@l7oSTK£BD@�8 `ZST8;½
bcBdF.>=?A@�?YF9\]:D<[bvBd>=?M:DF�:D<fF98NQ B�>[?Yk 8#8;k�?MG98;FH@;8D¡�u�:DCAG�� SfFH8;Q Bd>=?MkD8�<=8~STRHCm>lSq>=7�RHS�BdKHK9CYi ¡�
�8;k 8;<=½
>=7H8;CM8NS[S;`HB @;y.R9?AST?Y>=?M:DFJ:d\qQD<lBdbvbcBd<#?ASLSTR£@;@�8~S=ST\]R9C�?MF�b�iobv:ZGZ8;Ca`9r�8N@NBdRHS=8xBdF9:D>=798N<#K9<=:Z@;8NS[S
?AS�>[Bd� 8;FJ?YF.>[:oBD@;@;:DR9F.>LBDS�¨�8;CMC*éf>[798x@�RHCm>[R9<[BDC�8;k :DCMRZ>=?M:DFJ:d\fCMBDF9QDR£BdQD8 ¡

� «­¬�®	¯ ��°L±2²��q± ®�
�� ¶2¹T²L�ZµT¶2°×·Ð�9¶¢��¹ ®}º

�³798N<=8~BDSP?MF�CABdFHQDRHBDQD8¢BD@Ny.R9?MS=?Y>=?M:DFx<[8NS=8NBD<[@l7�>=7H8_@�8NF.>=<lBdC y.R98~Sn>[?Y: Fx?AS}79:�¨�B�@l79?YCAGxB @;y.R9?M<=8~S
BdF�Í	� ÇAÏl§aÇÉÈ.ß�CABdF9Q RHBdQ 8D`�?MF�CABdFHQDRHBDQD8�8;kD: CYR9>=?M:DF�<=8~ST8~Bd<l@l7x>=7H8L@�8;F.>[<[BDC9y RH8NST>=?M:DFv?MS¢79:�¨�>[79?MS
CABdF9Q RHBdQ 8�BdFHG�?m>lS©KH<=: K£8N<T>[?Y8~Sx7HBÁk 8o8;bv8;<[QD8~GÀ?MF�>=7H8�¼H<lST>©K9CABD@;8D¡��³?m>[79?YF�>=798JFHBd>=?Mk.?AST>
KHBD<[B GZ?YQ b�`�S=:Dbv8�7£BÁkD8©S=R9Q QD8NST>=8~G�>=7£B�>�>=798vBdFHS=¨�8;<L>[:�>[79?AS�y.R98~Sn>[?Y: FÐ?ASL>[7HB�>�jLFH?Yk 8;<lS=BDC
u�<lBdbvbcBd<L?ASL>[798�KH<=:ZGZRH@�>�:d\¢8NkD: CYRZ>[?Y: F!R9FHGZ8N<%S=8;CM8N@�>=?M:DF�K9<[8NS[S=R9<=8~S#\]:D<�@�: b�b©R9F9?A@;Bd>=?M:DF
Ú 8D¡ QH¡9ÂÁÜ�¡��V8N@;8;F.>=CMiD`9S=8;k 8;<lBdC£\]:D<[bcBdC�bv:ZGZ8;CAS#7HBÁkD8%r£8N8;F�K9<[8NS=8;F.>=8~Gc>[:�8Nk�BdCMRHB�>[8%>[79?AS#k.?M8;¨�¡
»9: <#>=79?ASVKHBDK£8N<N`�>[798�bv: ST>V<=8NCY8NkÁBDF.>#:D\3>[79: S=8�?MSV>=798�bv:ZGZ8;C�:D\�
�:�¨�BD�c8�>�BDC*¡VÚ��~Ü�¡
WXF�>[7HB�>�bv:ZGZ8;Cf?Y>�?MS�BDS[S=R9bv8NG�>[7HB�>�>=7H8;<[8©?AS�Bc¼HF9?Y>=8vF�R9b©r£8N<�:D\2QD<lBdbvbcBd<lSN`H>[7HB�>�F98;¨#½
@�: bv8;<lS!Å]?MFZ\+BdF.>[SlÆ�CM8NBd<[FØ>=798N?Y<cQ <[BDbvbvBD<�\]<=: b >=7H8!K£: K9R9CAB�>=?M:DF}`_>[7HB�>obv: <=8!S=RH@;@;8NS[Sn\]R9C
QD<lBdbvbcBd<lSf7HBÁk 8LB�79?MQD798N<¢K9<[:DrHBDr9?YCM?Y>ni�:d\�r�8;?MF9Q�CM8NBD<=FH8NGvBdFHG�>[7HB�>_b�?AST>[Bd� 8NS_Bd<[8VbvB GZ8L?MF
CM8NBd<[F9?MF9QH¡¢6#7H8xSTiZST>=8;b @;BDFh>[7�RHSVr�8xGZ8NS[@�<[?Yr�8NGJ?MF�>=8N<=bcS#:d\q>=7H8�@l7HBdFHQD8NS�?MF�>=798�<[8;CAB�>[?Yk 8
\]<[8Ny.R98;F£@�?M8NS�����:d\98~BD@l7xQ <[BDb�bcBD<�>ni�K£8��E?YF�>=798�K£: K9R9CAB�>[?Y: FP¡36#7982¼H<lSn>f<=8~STRHCm>3>=7HBd>�
�:�¨�BD�
8�>�BdCa¡�: rZ>[BD?YF!?AS�B�Ó=@�: 798;<[8;F£@�8�>=79<[8NS=79: CMG9ÔH¡�6#7H?MSL>=79<[8NS=79:DCAG�?ASV>=7H8xF98N@;8NS[S=BD<=ih@�:DF£GZ?m>[?Y: F
\]:D<VQ <[BDbvbvBd>=?A@;BDC�@;:D798N<=8NFH@�8�?YF!B�K�:DK9R9CAB�>[?Y: FP`Z?a¡ 8 ¡f\]:D<VB�bvB��n:D<[?m>nic:D\3?MFHGZ?Mk�?MGZR£BdCAS�>=:vRHS=8
>=7H8�S=BDbv8�QD<lBdbvbcBd<~¡_6#798NihS=79:�¨Ù>[7HB�>�>=79?AS�@;:D798N<=8NFH@�8xGZ8NK£8NFHG9S�:DF�>=7H8�@l7HBdF£@�8NS�>[7HB�>�B
@l79?MCMG­7HB S�>=:!@�: <=<[8N@�>=CMi�BD@;y.R9?M<[8©?Y>[S�KHBD<=8NF.>[S ��Q <[BDbvbvBD<N¡�6#79?AS�K9<=: rHBdrH?YCM?m>ni!?AS�GZ8~S=@;<=?Mr£8~G
¨V?Y>=7©>=798#KHBD<[BDb�8;>=8N<�!�¡�
L:�¨#Bd��8�>¢BdCa¡3S=79:�¨�BDFHBdCMi.>=?A@;BDCYCMi�>=7HBd>q>[798;<[8�?MSfB%b�?MF9?Mb�R9b kÁBDCYRH8
\]:D<"!�>=:c� 8;8NKJ@;:D798N<=8NFH@�8�?YFJ>[798xK�:DK9R9CAB�>[?Y: FP¡�W�\#!�?AS#CY:�¨�8;<�>[7HBdFJ>=7H?MSVk�BDCYR98 `HBdCMC�K�: S[ST?Mr9CM8
QD<lBdbvbcBd<�>ni�K�8NSVBd<[8�8Ny.RHBDCYCMic\]<[8Ny.R98;F.>V?MFh>[798�K�:DK9R9CAB�>[?Y: FJBDFHGh>=798x@;:Dbvb�RHF9?M@NB�>[?Yk 8�S=RH@�½
@�8~S=SL?YF�bv?YFH?YbcBdCa¡2W�\�!©?MS�79?MQD798N<#>=7HBDF�>=79?ASVk�BdCMR98D`£:DF98�Q <[BDb�bcBD<#>ni.K�8�?ASLGZ:Dbv?MFHBdF.>%$9>=7H8
@�: bvb�R9F9?A@;Bd>=?MkD8�S=RH@;@;8NS[S_?ASVb©RH@l7h7H?YQ 798;<#>[7HBdF�r�8�\]:D<[8�BdFHGJ<[8NB @l798NS�ÛNt t'& ?Y\�!)(ÝÛD¡
6#798!S=8N@�: FHG
<=8~STR9CY>v<=8NCMBd>=8NS©>[79?MSo<=8~y RH?Y<[8NG�¼£GZ8;CM?Y>niÙÅ+@NBdCMCY8~G*!,+�Æ©>=:¿B¾CY:�¨�8;<vr�:DR9F£G Å.-0/lÆ
:DF
>=7H8JF�R9b©r£8N<c:d\�S=BDb�KHCY8!S=8;F.>=8NFH@�8~S�>[7HB�>�B¾@l79?MCMG
F98N8NG9SN¡1
L:�¨#Bd�¿8�>oBdCa¡ØbvBD�D8J>=7H8
@�<[RH@;?MBDC¢BDS[STR9bvKZ>[?Y: F¾>=7HBd>©BdCMC¢CABdF9Q RHBdQ 8NS�Bd<[8v8Ny.RHBdCMCMiÐ8� ZK9<[8NS[S=?Yk 8�BDFHG¾8Ny.RHBdCMCMi­GZ?2��8N<=8NF.>
\]<[:Db 8~BD@l7¾:d>=7H8;<~¡3�³?m>[7¿>=7HBd>�BDS[STR9bvKZ>[?Y: FÐ>[798;i¾@;BDF¾S=79:�¨Ý>[7HB�>4-5/�?AS�K9<=: K£: <T>[?Y: FHBdCq>[:
>=7H8%>[:d>lBdC�F�R9b�r�8;<V:D\3K�: S[ST?Mr9CM8%Q <[BDbvbvBD<[S�6À¡ Õ \q@;:DR9<lS=8D`.>=798xB @Ñ>[RHBdCEF�R9b�r�8;<V:D\3S[BdbvK9CM8
S=8;F.>=8NFH@�8~S7-�?AS�¼HF9?Y>=88$#
L:�¨#Bd��8;>�BdCa¡o@�:DF£@�CMRHGZ8�>=7HBd>�:DFHCYi�?Y\96 ?AS�<[8;CAB�>[?Yk 8;CMi�STbcBdCMC¢@;BDF
B�ST>[BDr9CM8xQD<lBdbvbcBd<L8Nbv8;<[QD8x?MF­BcK�:DKHR9CMBd>=?M:DFP¡%WÑ¡ 8 ¡�>[798�K�:DKHR9CMBd>=?M:DFÐG9i.F£Bdbv?M@NS�<[8Ny.R9?M<[8xB
<[8NST>=<[?M@�>=?MkD8�jLF9?MkD8N<[S[BdC}u�<lBdbvbcBd<~¡
6#798�bv:�G98;CAS_:D\qu�:DCAG�BDFHG:
�:�¨�BD�©8;>LBdCa¡q7£BÁkD8�?MFh@;:Dbvbv:DFc>[7HB�>#>[798;ic?MbvK9CY?A@�?Y>=CMi�B S=S=R9bv8
>=7£B�>v8;kD8N<=i¿K�: S[ST?Mr9CM8hQ <[BDbvbvBD<�?AS�8Ny.RHBdCMCMiÀCY?M�D8NCYi¿>[:­r�8N@;:Dbv8�>[798h>[Bd<[QD8;>©Q <[BDb�bcBD<�\]: <
CM8NBd<[F9?MF9QH¡qW�\�8;k 8;Fv>=7H8Lr£8~Sn>_K£:.S=S=?YrHCY8LCM8NBD<=FH?YF9QxBDCYQ :D<[?m>[79b @NBdF9FH:d>¢CM8NBd<[FoS=RH@l7cB�QD<lBdbvbcBd<~`



>=7H8#S=8�>�:D\�BdCMCM:�¨_8~GxQD<lBdbvbcBd<lS3b�RHST>�r£8#<[8NST>=<[?M@�>=8NGP¡36#798N<=8#?AS;`d7H:�¨_8NkD8;<~`Á<=8~BDS=:DF�>[:�r£8NCY?M8;k 8
>=7£B�>}>[79?ASqB S=S=R9bvKZ>[?Y: F�?MS3F9:d>3>=798�bv: ST>}RHS=8�\]R9C.\]: <}CABdF9Q RHBdQ 8¢CY8~Bd<[F9?MF9QH¡}O3BdF9Q RHBdQ 8�CY8~Bd<[F9?MF9Q
?AS�Bck 8;<[ihKHBD<T>[?M@;R9CABd<V>ni�K�8�:d\�CM8NBD<=F9?MF9QcK9<[:DrHCY8NbJ`�r�8N@;BDRHS=8�>=798©:DRZ>l@�: b�8�:d\f>=798©CY8~Bd<[F9?MF9Q
K9<[:Z@�8NS[S¢Bd>_:DFH8LQD8NF98;<lB�>[?Y: F�?AS2>=798%?YF9KHRZ>2\]: <¢>=7H8�F98; .>~¡�6#798%S[BdbvK9CM8NS¢\]<=: b ¨V79?A@l7�Bx@l7H?YCAG
CM8NBd<[FHSV¨V?Y>=7!?Y>[S�CY8~Bd<[F9?MF9QvK9<=:Z@;8NGZR9<[8D`£Bd<[8�>=798N<=8;\]:D<[8�Î�Ç+¤�Ï�Íl¥�r�i�>=798xCM8NBD<=FH?YF9Qc:D\qKH<=8Nk.?M:DR£S
QD8NF98;<lB�>[?Y: FHS_>=7HBd>LRHS=8NG�>=798xS[Bdbv8�K9<[:�@;8NGZRH<=8.Ú {ÁÜ�¡
WXF�Ú |�Ü�BdFHG�:D>=798N<%K£BdK�8;<lS;`E��?Y<[r�iD`�zLR9<=\]:D<lG�BdF£G!Sn>[RHGZ8;F.>lS�7HBÁk 8�GZ8NkD8;CM:DK�8NGÐBv\]<[BDbv8;¨�:D<[�
>=:�ST>=R£GZi�>[798Ð@�: FHS=8Ny.R98;F£@�8NSv:D\%>[7HB�>c\+B @Ñ>~¡ÃWXF�>=79?ASv\]<lBdbv8;¨�:D<[�E`_@NBdCMCY8~G�>[798³ÓTW�>[8;<lB�>[8NG
OP8~Bd<[F9?MF9Q�è�:�G98;CAÔ!Å]WnO}è­ÆÑ`HB�K�:DK9R9CAB�>[?Y: F�:d\3?MFHGZ?Mk�?MG9RHBdCASV?AS#b�:ZGZ8NCY8~Gh>=7HBd>�@;BdFJ8NB @l7hKH<=:D½
GZRH@;8oBdFHG¾?MF.>=8;<[K9<[8�>�S=8;F.>=8NFH@�8~S;`qBdFHG¾7HBÁk 8�B�CABdFHQDRHBDQD8vBD@;y.R9?AS=?m>[?Y: F¾KH<=:Z@�8~GZR9<[8�>=:!CM8NBd<[F
QD<lBdbvbcBd<#\]<[:Db×8NB @l7J:D>=798N<N¡�WXF�>=7H8xWnO}è :DFH8x?YF£GZ?Yk�?AGZRHBDC_ÅÉ>[798xKHBD<=8NF.>lÆ�K9<[8NS=8;F.>[S�Bv<=8NCMBd½
>=?MkD8NCYihSTbcBdCMCEF�R9b�r�8;<V:D\}8� 9BdbvK9CM8NS�:D\}\]:D<[b©Ò.bv8NBDF9?MF9Q©K£Bd?M<[S_>=:©>=7H8�FH8� �>V?YFHG9?Yk�?AGZRHBdC¢Å]>=798
@l79?MCMG£ÆÑ¡�6#798%@l7H?YCAGv>=7H8;F�R£ST8~S�>=7H8NS=8%8; ZBDbvK9CY8~S�>[:�?MFHGZRH@;8�79?AS2:�¨VFcQ <[BDbvbvBD<N¡3WXFo>[798�F98; �>
?Y>=8;<lB�>[?Y: FÀ>=7H8�@l7H?YCAG�r�8N@;:Dbv8NS�>=798JKHBD<=8NF >~`2BdF£G�B�FH8;¨¸?MFHGZ?Mk�?MGZR£BdC#r£8~@�: b�8~S©>=798�@l79?MCMG�¡
6#79?ASVK9<[:Z@�8NS[SV?ASV<[8;K�8NB�>[8NGJbcBdF�io>[?Ybv8~S;¡�WXF.>=8;<[8NST>=?MF9Q CYi `H��?Y<[r�i�BdF£GJz�R9<=\]:D<lGh7£BÁkD8�\]:DRHFHG
>=7£B�>V?YFJ>[798NS=8�?m>[8;<lB�>=8~Go>[<[BDFHS=b�?AS[ST?M:DFJSn>[8;KHS�>[798�CMBDF9QDRHBDQD8�r£8~@�: b�8~S#8NB ST?M8;<#BdFHGh8NB ST?M8;<�>[:
CM8NBd<[FP`¢r�8N@NBdRHS=8o>[798�CMBDF9QDR£BdQD8JBDG9BDKZ>[S�>=:­>=7H8JCM8NBD<=FH?YF9Q¾BdCMQD: <=?Y>=79b r�iÀr�8N@�: bv?YF9Q¾bv:D<[8
BdF£Gcbv:D<[8%ST>=<[RH@Ñ>[R9<=8~G�¡f6#798�ST>=<[RH@�>=R9<[8�:D\PCMBDF9QDRHBDQD8L?MFc>[798NS=8%bv:ZGZ8NCMS2>=7�RHS_8;bv8;<[QD8~S�\]<[:Db
>=7H8�?Y>=8;<lB�>[?Y: F!:d\�CM8NBd<[F9?MF9QH¡L6#7H8�<[:DCM8�:d\¢r9?M:DCM:DQ ?M@NBdCP8NkD:DCMRZ>[?Y: FP`H?MF!>=7H?MS%k�?Y8N¨�`H?ASL>[:�ST7£BdK�8
>=7H8�CM8NBd<[F9?MF9Q�BdCMQD: <=?Y>=7HbvSN`fSTRH@l7¿>[7HB�>©>=798J@�: b�KHCY8; ¾<[8NS=R9CY>[Sx:D\#>=798h?m>[8;<lB�>=8~G¿CY8~Bd<[F9?MF9Q!?MS
r9?M:DCM:DQ ?M@NBdCMCYioB G9BdKZ>[?Yk 8cÚmÛ~tÁÜa¡�WXFJ>[79?MSLKHBdK�8;<LW_¨V?YCMC}S=79:�¨Ã>[7HB�>L?Y\f:DF98xB GZ:DKZ>lS�>=79?ASVk�?M8;¨Ù: F
>=7H8c?YF.>=8N<[B @Ñ>[?Y: FHS�r£8;>n¨_8N8;F¿CY8~Bd<[F9?MF9QH`P@;R9Cm>[R9<lBdC¢8NkD:DCMRZ>[?Y: F­BdF£G­rH?Y: CY: QD?A@;BdCf8NkD:DCMRZ>[?Y: FP`�>=7H8
bv:ZGZ8;CASxS=RH@l7¾B S�>=7H: S=8�:D\Vu�: CMG�Ú ÖÁÜ_BDFHG 
L:�¨#Bd�!8�>�BdCa¡�Ú �ÁÜ_@;BDF­F9:!CM:DFHQD8;<�r�8v>[BD�D8;FÀB S
8;k�?AGZ8;F£@�8�\]:D<LBDFJ8; �>=8;F£ST?MkD8 `Z?YF9F£B�>=8�K9<[8�½XS=K£8~@�?Y¼£@;Bd>=?M:DFJ:d\37�R9bcBDFJCABdFHQDRHBDQD8D¡

� ���#µ º�� ¹ ®�� ¶	� ® ¹�¶�

���H� º º �f���.°��%²����9µn¶2°

63:�ST>=RHG9ic>=798�?MF.>=8;<lBD@�>=?M:DFHS�r�8�>n¨�8;8NF�CABdF9Q RHBdQ 8%BDGHBdKZ>lB�>=?M:DFJBdFHGhCABdF9Q RHBdQ 8%BD@Ny.R9?MS=?Y>=?M:DFP`�W
7HBÁk 8�¼H<lST>�G98NS=?YQ F98NG¾BJQD<lBdbvbcBd<�?YFHG9RH@Ñ>[?Y: F¾BDCYQ :D<[?m>[79b >=7£B�>�?MS�S=?Mb�KHCY8 `}r9RZ>�@NBdF­F98;k 8;<=½
>=7H8;CM8NS[S_GZ8~BdC£¨V?m>[7�ST: bv8LF9:DF9½*>[<=?Mk�?MBDCH?MFHGZRH@�>=?M:DFoK9<[:DrHCY8NbvSN¡f6#798�bv:ZGZ8;C�RHS=8NS_@�:DF.>[8� �>T½a\]<=8N8
QD<lBdbvbcBd<lS#>[:�<[8;K9<[8NS=8;F.>�CM?YFHQDR9?ASn>[?M@©Bdr9?MCM?m>[?Y8~S;¡�WXF�KHBD<T>[?M@;R9CMBD<N`£>=7H8�<[8;K9<[8NS=8;F.>[Bd>=?M:DF!?AS�CM?Mb©½
?Y>=8NGc>=:xQ <[BDb�bcBD<[S��	¨V798N<=8%BdCMCH<[R9CY8~S¢Bd<[8L:D\E: F98L:D\�>[798L\]: CYCM:�¨V?MF9Q�\]:D<[bcS;é#ÅnÛÁÆ�������Ñ`EÅ*ç Æ
���������`}Å+Ö.Æ���������Ñ¡¢6#798�FH:DF.>=8N<=bv?MFHBdCAS��� !�" #� Bd<[8�8;CM8;bv8;F.>[S#:D\}>[798�F9:DF9½*>[8;<[b�?MFHBDC
BdCMK97HBDr£8;>%$'&)(Ñ`_¨V79?M@l7
?YF£@�CMRHGZ8NS�>[798�Sn>lBd<=>vS=i�b�r�:DC+*#¡,�x?AScBÐST>=<[?MF9Q­:D\L>=8N<=bv?MFHBdCLS=i�b�½
r�:DCASL\]<[:Db >=7H8�>[8;<[b�?MFHBDCqBDCYK97£Bdr�8�>-$.( + ¡�»9: <%GZ8;>=8N<=bv?MF9?YFHQ�>[798�CABdF9Q RHBdQ 80/Ã:D\2B�@;8;<=>[Bd?MF
QD<lBdbvbcBd<1� W�RHST8oS=?Mb�KHCY8oGZ8NKZ>=79½*¼H<lST>x8� Z7HBdR£Sn>[?Yk 8vS=8NBD<[@l7¾:d\�>=7H8oGZ8;<[?Yk�Bd>=?M:DF¾>=<[8;8 ¡�»9: <
@�: bvK9RZ>[Bd>=?M:DFHBDCE<=8~BDS=:DFHSN`.>=798�GZ8NKZ>=7�:d\3>=798�S=8NBD<[@l7h?MS#CM?Ybv?Y>=8~G�>[:cB�@;8;<=>[BD?YFJGZ8;KZ>[732H`9BDFHG
>=7H8�ST>=<[?YFHQ�CM8;F9QD>=7�?AS�CY?Mbv?m>[8NGo>=:�CY8NF9Qd>[754n¡�6#798�S=8�>#:d\}S=8;F.>=8NFH@�8~S�Å6/87:9;/_Æ2RHS=8NGo?MFo>[<[BD?YF9½
?MF9Q�BdF£Gv?YF�@;:Dbvb�RHF9?M@NB�>[?Y: F�?AS�>[798;<[8�\]: <=8#¼£F9?m>[8©Å*BdFHGcST>=<[?M@�>=CMi�S=K�8NBd��?MF9QxF9:D>_@�: F.>=8� �>=½*\]<[8;8 `
r9RZ>L<[8;Q R9CABd<ÑÆ $�?YF�K9<[:ZGZRH@�>=?M:DFP`9ST>=<[?YFHQ SVBd<[8�GZ<[BÁ¨VFh\]<[:Db B�R9F9?Y\]:D<[b×G9?MST>=<[?YrHRZ>=?M:DFJ:�kD8N<�/ 7 ¡
6#798vQD<lBdbvbcBd<�?MFHGZRH@�>=?M:DFÀBdCMQD: <=?Y>=79b CM8NBD<=F£S�\]<[:Db�BJS=8�>�:D\�S[BdbvK9CM8vST>=<[?MF9Q SvÅ+S=8;F.>[8;FH@;8NSlÆ
>=7£B�>�Bd<[8©K9<[:�k�?MG98NG!r�i!Bo>[8NB @l798;<~¡�6#798cGZ8NS=?YQ F�:d\2>=798vCM8NBd<[F9?MF9QhBDCYQ :D<[?m>[79b(?MS�: <=?MQD?MFHBdCMCMi
?MFHSTKH?Y<[8NGhr�i­ÚYÛDÛÑÜ}BDFHGJ?MSVS=?Ybv?MCMBD<#>=:�>=7H8xBdCMQD:D<[?Y>=79b¸?MF¿ÚmÛÁç~Üa¡¢6#7H8xBdCMQD:D<[?Y>=79b ¼9>lSV¨V?Y>=79?MF!B
>=<lBDG9?m>[?Y: Fh:D\fBDCYQ :D<[?m>[79bcS�>=7HBd>�ST8~Bd<l@l7o\]:D<%@�:DbvKHB @Ñ>LGZ8~S=@;<=?MKZ>=?M:DF£S#:d\q>=798�?MF9K9RZ>�G9B�>lBJÚ 8D¡ QH¡
ÛNÖ9`PÛ;s9`}Û%�~Ü�¡�W�>�@�: FHST?AST>[S�:d\q>=79<[8;8�: K£8N<[Bd>=?M:DFHSNé
<>=@?BA'CED8A.C�5GF~'HAI=8JcÍ	�D§XÍ;È�¥c§]ã9Í�åY¤dÈ.ßDÊH¤;ß.ÍLK¢ÏÑÊHËlã�§]ã9¤d§_ÇÉ§�ÇÉÈ�Ë;åæÊH¥DÍ�Ï�§ÉãHÍ©Í;È�ËlâdÊZÈH§XÍ�Þ=Íl¥cÏl§aÞÑÇÉÈ.ß�$

?m\�Sn>[<=?MF9QNMh?AS�F9:d>vBdCM<=8~BDGZi¾KHBd<=>©:D\V>=798JCABdF9Q RHBdQ 8D`�BDG9G�BÐ<[R9CM8O*P��QM�>=:­>=7H8
QD<lBdbvbcBd<~¡

RTSVUXWZY[WZ\^]_W`WZ\aY[bZYdceWTbZfhg#WZfhUjiac�UjikWZ\aYVbZlamnY!oHW6pBqGYdc�]XrGU>sEY�taUuiaUXW�mhfhv1fwW�WZ\^YVcTgdUjqGY	U_xymn]Xiazjl{]_zjYdc
WZ\{]>W`gL]_ikrGY�bZYdqBbZYdcTYdi)WZYLt%|}WZ\^Y#p1]_bZY[Y#cTcTYdi)WZf~]_mhmhp0YL�)lafnsX]XmhYdi)W�WZU-�@\aUjv1cT�)p-SVUXbZv�]_mG�^UXbZv0�!�:�`\^Y#p
]_bZYX�{\^UL�@YdsEY#bL��bZYdmhYdsX]Xi)W�x}U_b8WZ\aY	mn]Xi^zXl{]_zjY�]XgL�)lafncTfwWZfhUji�]XmhzjU_bZfhWZ\av��



� A£-,D C�,����~'HAI=VJ�ÏlÊHÎ�ÏÑ§*ÇÉ§aÊZ§XÍ�álÞ=Í���ÊHÍ;ÈH§�¤�È�¥�åYâ�È�ß¿ÏÑÊHÎ�Ïl§aÞÑÇÉÈ.ßdÏ � ÇÉ§Éã³¤�È�âdÈH§XÍ�ÞÑà�ÇÉÈ�¤dåwK�ÏÑÊHËlã
§ÉãH¤�§�§]ã9ÍoßDÞ=¤dà©àc¤�Þ!ÎlÍ[ËlâdàvÍ�ÏoÏÑàv¤dåÉåYÍ;Þ!¤dÈ�¥­§]ã9Í�åY¤dÈ.ßDÊH¤;ß.Í�Þ=Í;àv¤dÇÉÈ9ÏJÊZÈ�Ëlã9¤�È�ß Íl¥ $
\]:D<#8;k 8;<[ivkÁBDCY?AG�S=R9rHST>=<[?MF9Q���:D\P>=798�<[?YQ 7.>T½�7HBdFHG�ST?AGZ8NS�:D\qBdCMCE<=RHCY8~S;`Z@;BDCM@;R9CAB�>=8%>=7H8
@�: b�KH<=8~S=S=?Y: F�85��8~@Ñ>	�EÅ
��Æ�:d\�STRHrHSn>[?m>[RZ>=?MF9Q��o¨V?m>[7�BvFH:DF.>=8N<=bv?MFHBdC � $H<[8;K9CABD@;8�BDCYC
k�BdCM?MG�:Z@N@�R9<[<=8NFH@�8~SP:D\Z>=798#STRHrHSn>[<=?MF9Q	� 7 ( ¤�Þ*ßDàc¤5�
���EÅ
��Æ}¨V?m>[70��?Y\��EÅ
� 7 Æ���t9`�BDFHG
BDG9G�B�<=RHCY8u������ 7 >=:x>=798�QD<lBdbvbcBd<~¡�Ó��¢BdCM?MGcS=R9rHST>=<[?YFHQ S[ÔxBd<[8#>=79:.ST8�STRHrHSn>[<=?MF9Q.S
¨V79?A@l7�@;BdFÀr�8�<[8;KHCMB @�8NG¾¨V79?MCM8��D8N8;K9?MF9QÐBDCYC_<=RHCY8~S�:d\V>[798o\]: <=bcScÛ�Ò�Ö!GZ8~S=@;<=?Mr£8~G
Bdr�:�kD8 ¡�6#798�@;:DbvK9<[8NS[ST?M:DF¾80�E8N@�>�?MSxb�8~BDS=R9<[8NG¿BDS�>[798�GZ?2�E8;<[8;FH@;8cr£8;>n¨_8N8;F¿>=7H8
F�R9b�r�8;<L:D\qS=i�b�r�:DCASV?YFJ>[798�QD<lBdbvbcBd<#r�8�\]:D<[8xBdF£GJBd\É>=8N<#>=798�S=R9rHST>=?Y>=R9>=?M:DFP¡26#7H8
@�: b�KH<=8~S=S=?Y: FhST>=8NKh?ASV<[8;K�8NB�>[8NGhR9F.>=?MC�>=7H8�QD<lBdbvbcBd<VGZ:�8NS#F9:D>L@l7HBdF9Q 8�BdF�i�b�: <=8 ¡

� ,{=3,^C�59)*'
�D5 FN'HAI=VJvÍ��;ÊH¤�§XÍV§ � â�È�âdÈH§XÍ�ÞÑà�ÇÉÈ�¤då ÏdKPÏÑÊHË[ã�§]ã9¤d§}§]ã9Í�ßdÞ[¤�à�àv¤dÞVÎlÍlËlâ�àcÍÑÏ#ÏÑàc¤�åÉåYÍ;Þ
¤�ÈE¥c§]ã9Í©åY¤�È�ßdÊH¤Nß Í©åY¤dÞ*ß.Í�Þ $9\]: <V8;k 8;<[i�@�: b�r9?MFHB�>[?Y: Fh:D\3>n¨�:vF9:DF.>[8;<[b�?MFHBDCMS	��BDFHG
��ÅH���(�*¢ÆÑ` @;BdCA@�RHCMBd>=8�>=798L@;:DbvK9<[8NS[ST?M:DF©80�E8N@�>���:d\E8Ny.RHB�>[?YFHQu�³BDFHGk��¡�p2y.RHB�>[8
>=798x@;:Db©r9?YF£B�>=?M:DF¿ÅH� 7  !� 7 Æ ( ¤�Þ*ßDàv¤ ����� ���EÅH�� #�©Æ#?Y\���Å6� 7  !� 7 Æ���t $H?*¡ 8D¡�<[8;K9CABD@;8
BdCMC_:Z@N@�R9<[<=8NFH@�8~Sx:D\ �$¨V?Y>=7;�x¡À6#798�@�: b�KH<=8~S=S=?Y: FÀ80�E8N@�>�?AS�bv8~BDS=R9<=8~G�BDS�>=7H8
GZ?2��8N<=8NFH@�8cr�8�>n¨�8;8NF­>[798oF�R9b©r£8N<x:d\VSTi�b©r£: CMS�r�8�\]: <=8oBDFHG¿B�\É>=8N<x<[8;K9CABD@;?YF9Q!BDFHG
GZ8;CM8�>[?YFHQ
<[8NGZRHFHG9BdF.>J<=R9CM8NSN¡�6#798¾QD8;FH8;<lBdCM?! ~B�>=?M:DFÃST>=8NKÙ?ASJ<=8NK£8~B�>=8~G³R9F.>=?MC�>=7H8
QD<lBdbvbcBd<#GZ:�8NSVFH:d>L@l7HBdFHQD8�BdF�i�bv:D<[8D¡

" ¯x® �f�H°��q��¹ ® ��°��$#Ù°�¹ ® �q�£°L�f�%¹ ®&% ¹T���.� ® �

6#798vBdCMQD: <=?Y>=79b GZ8~S=@;<=?Mr�8NGÐBDr£:�k 8�?AS�?YbvK9CM8;bv8;F.>[8NG�?MF �(')'ÃBdF£G!>=8~Sn>[8NG­:DFÐBhk�Bd<[?Y8;>ni�:d\
>[BD<=Q 8�>xQ <[BDb�bcBD<[S+*Á¡hW�¨V?MCYC_F9:d>�KH<=8~ST8NF >xB�G98�>[BD?YCM8NG¿BDFHBdCMiZST?AS�:d\#>=7H8oCY8~Bd<[F9?MF9Q�r£8N7HBÁk�?Y: <
798N<=8 `.rHRZ>VCY?Mbv?m>Vb�iZS=8;CY\}>[:�B�ST?MbvK9CM8%8; ZBDbvK9CY8%>=7£B�>LST7H:�¨LS¢>[7HB�>#>=7H8�BDCYQ :D<[?m>[79b�@;BDF�CM8NBd<[F
S=:Dbv8�Å+<=8~@�R9<lS=?Yk 8~Æ�Q <[BDbvbvBD<[SN`.¨V79?YCM8�?m>L@NBdF�FH:d>#CY8~Bd<[F�:d>[798;<lSN¡f6#7H8%?MFHGZRH@�>=?M:DF�BdCMQD: <=?Y>=79b
<[8N@�8N?Yk 8NS©>=7H<=8N8�ST8NF >[8;FH@;8NS!Å*BdrE@;G�`VBdrE@;BDr�@NG�`#BdrE@;BdrE@;BDr�@NGHÆÑ¡ 6#798!?YF£@�:D<[K�:D<lB�>=?M:DF}`_@�: b�½
K9<[8NS[ST?M:DF¿Å]<[8;K�8NBd>=8~G�>n¨V?A@�8ÁÆ#BdFHGJQ 8;F98N<[BDCY?, NBd>=?M:DFhST>=8NKHS#i�?Y8NCMG�S=R9rHS=8Ny.R98NF >[CYi�>=798�\]: CYCM:�¨V?MF9Q
QD<lBdbvbcBd<lSNé
Å+B.Æ�WXFH@�: <=K�:D<lB�>[?Y: F
w �� BdrE@;G
w �� BdrE@;BdrE@;G
w �� BdrE@;BdrE@;BDr�@NG

Å]r£Æ%^_:DbvK9<[8NS[ST?M:DF
w �� -�G
w �� .%G
w �� .%BDr�@NG
. �� -	-
- �� BdrE@

Å+@~ÆLu�8;F98N<[BDCY?, NBd>=?M:DF
w �� .%G
w �� .%BDr�@NG
. �� .	.
. �� BdrE@

WXFÃÅ]r�Æ�>=7H8hS=R9rHST>=<[?YF9Q.S!Ó=BDr�@NBdrE@;Ô!BDFHG	Ó=BDr�@NÔ�Bd<[8oSTRHrHST8~y.R98;F.>=CMi¾<=8NK9CMB @�8~G­r�i­>=798hF9:DF9½
>=8N<=bv?MFHBdCAS/. BdF£G0-©¡�WXF
Å+@~Æ#>[798�F9: FZ½a>=8;<[bv?YF£BdCAS/. BDFHG1- Bd<[8x8Ny.RHBd>=8NGP`£¨V79?A@l7�CM8NB G9SV>[:
>=7H8�G98;CM8�>=?M:DFØ:d\%>=798!S=8N@;:DFHG�<=R9CM8J?YF	Å]r£Æ�¡ Õ FH8�@NBdFØ@l798N@l�¿>[7HB�>v>=7H8h>[:d>lBdCLS=?! N8h:D\�>=7H8
QD<lBdbvbcBd<#<[8NGZR£@�8NS_\]<[:Db(ç�sH`�>[:�ÛN|vBdFHG�\]R9<=>=798N<�GZ:�¨VFh>=:�ÛNÂv@l7HBD<[B @Ñ>[8;<lS;¡
»9<[:Db�>[79?MS�8; ZBDbvK9CY8%?m>#?AS�BDCMS=:�@;CY8~Bd<_>=7HBd>�CM8NBD<=F9?MF9Qx?AS_F9:d>VBdCM¨�BÁiZS_STRH@N@�8~S=ST\]R9Ca¡fI�F�i�:D\P>=7H8
>=7H<=8N8�Q <[BDbvbvBD<[S�Bdr�:�kD8vÅTÅ*B Æ#BDFHG­Å+r£Æ#Bd<[8�8Ny.R9?MkÁBDCY8NF.>lÆ�@�: R9CMGh7HBÁk 8%Q 8;F98N<[Bd>=8NGo>=798�>[<[BD?YF9½
?MF9QJGHB�>[BH`�r9RZ>�¨V?Y>=7�>[798NS=8�>=79<[8;8�?MF9K9RZ>xST>=<[?YF9Q.SL>[798cBdCMQD: <=?Y>=79b BDCY¨#BÁiZSLi�?Y8NCMGHS%Q <[BDbvbvBD<
Å+@~ÆÑ¡�^_:DF£ST?ASn>[8;F.>L¨V?Y>=7Ðu�:DCAG�� SLQ 8;F98N<[BDC�K9<=:�:D\VÚ ÖÁÜ�`HbcBdF�ih>[BD<=Q 8�>VQD<lBdbvbcBd<lS#¨V?YCMC}FH8;kD8N<Lr�8
CM8NBd<[F98~G�@�: <=<[8N@�>=CMiD`�F9:­bvBd>T>[8;<v79:�¨�bcBdF�iÀ?MF9K9RZ>cSn>[<=?MF9Q.S©BD<=8hQD8;FH8;<lB�>=8~G�¡¿WXF�K9<lBD@�>=?A@�8 `
8NB @l7Ø¼HF9?Y>=8�S=8�>�:D\�<lBdFHG9:DbvCYi�QD8;FH8;<lB�>=8~G
ST>=<[?MF9Q Sv\]<[:Db ST: bv8�>[Bd<[QD8;>cQD<lBdbvbcBd<~`2bv?YQ 7.>
i�?Y8NCMG�BcGZ?2�E8;<[8;F.>L<=8~STRHCm>~¡¢6#7.R£S;`Z\]: <�S=:Dbv8�F.RHb�r�8;<L:D\q?MF9K9RZ>�ST>=<[?MF9Q S32x`£ST: b�8�S=8�>L:D\3>lBd<=½
QD8;>LQD<lBdbvbcBd<lS_BD<=8�BDCY¨#BÁiZS�B @;y.R9?M<=8~G�`9S=:Dbv8�Bd<[8�FH8;kD8N<VBD@;y.R9?M<[8NG�`9BDFHG�ST: b�8�BD<=8�S=:Dbv8�:d\
>=7H8�>[?Ybv8%B @;y.R9?M<=8~G�¡qW�\}¨_8�@;BDFo8;F�R9bv8;<lB�>[8�BdCMC�K£:.S=S=?YrHCY8%QD<lBdbvbcBd<lS;`d¨�8%@NBdF�G98NS[@�<[?Yr�8L>[79?MS
¨V?Y>=7�B�bvBd>=<[?m 54v`.¨V798;<[8L8~BD@l7c8;F.>[<=i54)�76%GZ8NS[@�<[?Mr£8~S�>=7H8�K9<[:DrHBDr9?MCY?Y>ni�>[7HB�>_>=798�BdCMQD: <=?Y>=79b
CM8NBd<[F9?MF9Qo\]<[:Db S[BdbvK9CM8�ST>=<[?MF9Q S�\]<=: b Bo>lBd<[QD8�>�QD<lBdbvbcBd< �[`E¨V?MCYCf8NFHG�R9K¾¨V?Y>=7ÐQ <[BDbvbvBD<

8 �`\aY	cTUjlBbZgdY	gdU�taY	fhcV]Lsj]_fnmn]_r^mhY+]_W�9;:<:�=?>A@<@�BCB<B?DAE;FHG;I)DKJCLMDAN;O
D
P�QR@<SUTCJ;ECE<J



:d\2>ni.K�8��£¡ 4)� ��?MS�>=798�K9<[:DrHBDr9?MCY?Y>niJ>=7HBd>%>[798�BDCYQ :D<[?m>[79b×¼HFHG9S%>=7H8�>lBd<[QD8�>�QD<lBdbvbcBd<~¡�63:
bcBd� 8�CM8NBD<=FH?YF9QcS=RH@;@;8NS[Sn\]RHC*`�>[798�>[BD<=Q 8�>VQD<lBdbvbcBd<lS2>=7HBd>�Bd<[8�KH<=8~ST8NF >[8NG�>=:v>[798xBdCMQD: <=?Y>=79b
7HBÁk 8©>[:!r£8crH?MB ST8~G�¡o6#798v\]:DCMCM:�¨V?YF9Q!S=8N@�>=?M:DF¿¨V?YCMC2S=79:�¨Ý>[7HB�>�\]: <�>=79?ASx¨�8vF98;8~G¾F9:d>[79?YFHQ
bv:D<[8�>=7HBDFh>[:cBDS[STR9bv8�>=7£B�>V>=7H8�:DRZ>[K9RZ>L:d\q:DF98�CM8NBD<=FH8;<#?MS�>[798�?MF9K9RZ>L\]: <#>=798�FH8� �>N¡

� �d� ® �9�q� ® � ¯x® �f�H°%µT°�±���� ¬L® 
!º�® �9± ® °%� ® ¶8
 ¯x® �f�H°��f�%µT¹=µX���
63:�Sn>[RHGZi­>=798o85��8~@Ñ>lSx:d\#?Y>=8;<lB�>[8NG¾CM8NBd<[F9?MF9QH`3¨_8�8� �>=8NFHG­>=798obv:ZGZ8NC2¨V?Y>=7�B�K�:DK9R9CAB�>[?Y: F
ST>=<[RH@Ñ>[R9<=8 ¡fWXFh>[798�F98;¨ kD8N<[S=?M:DFo:D\3>[798�b�:ZGZ8NCP?MFHGZ?Mk.?AGZRHBDCMS�Å*BdQ 8;F.>[SN`.>=7HBd>L8NBD@l7h<=8NK9<[8NS=8;F.>
B!Q 8;F98N<[Bd>=?M:DF£Æ�BD<=8cK9CABD@;8NG¾?MF�B�Ë[ãH¤�ÇÉÈ£¡Ð6#798c¼H<lST>©BdQ 8;F.>x?YF£GZRH@�8~Sx?Y>[S©QD<lBdbvbcBd<�\]<[:Db B
F�R9b�r�8;<�� :D\�<lBdFHG9:DbvCYi�QD8;FH8;<lB�>=8~G�ST>=<[?YFHQ SN¡qp2kD8;<[ixS=R9rHS=8Ny.R98;F.>¢BdQ 8;F.>LÅÉ>[798L@l79?MCMGHÆqCM8NBD<=F£S
?Y>[SLQ <[BDbvbvBD<#\]<=: b 2�S[BdbvK9CM8�S=8;F.>=8NFH@�8~S#>=7HBd>�BD<=8�Q 8;F98N<[Bd>=8NGJr�io>[798�KH<=8Nk.?M:DR£SV:DF98oÅ]>=798
KHBD<=8NF >ÑÆÑ¡f6}:�BÁkD: ?MG�?MFHSTR9Äc@;?Y8NF.>_8� ZK9<[8NS[S=?Yk 8;F98~S=SN`d¨�8�BdCAST:�8; �>=8;F£Gv>=798%QD8NF98;<lBdCM?! ~B�>[?Y: FvST>=8NK
¨V?Y>=7!Bv@l798N@l�o?Y\q>=798xF�R9b©r£8N<���	Ø:d\fGZ?��E8;<[8;F.>�ST>=<[?YFHQ S�>=7H8�QD<lBdbvbcBd<	� @NBdFJ<=8~@�: QDF9?, ;8�?MS
CABd<[QD8;<�>[7HBdF¿:D<�8~y.RHBdCf>[:�p�¡PW�\#F9:d>~`
���
� 	 <[BDFHGZ: b F98;¨ ST>=<[?YF9Q.S�Bd<[8vQD8;FH8;<lB�>=8~GÐBDFHG
?MFH@�: <=K�:D<lB�>[8NG�?MF�>[798#QD<lBdbvbcBd<~¡}j�S=?MF9Q�>=798#bcB�>[<=?Y  4�\]<[:Db�>[798#K9<[8;k�?Y: RHSfST8~@Ñ>[?Y: FP`�¨_8#@;BDF
\]:D<[bcBdCM?! N8V>=7H?MS%ÇÉ§�Í;Þ=¤d§�Íl¥�åYÍl¤�ÞÑÈ£ÇÉÈ.ßvàcâ~¥DÍ;åP¨V?m>[7c>=7H8�\]: CYCM:�¨V?YFHQxQD8NF98;<lBdC98~y.RHB�>[?Y: FP` ¨V7H8;<[8 � �
?AS�>=798�K9<[:Dr£Bdr9?MCY?Y>nic>[7HB�>LQ <[BDb�bcBD<��2?MS�>[798�QD<lBdbvbcBd<#:d\3>=798x@;R9<[<=8NF >VQ 8;F98N<[Bd>=?M:DFPé

� ����(���
6���� � 6<4 6 � ÅnÛÁÆ

WXFhS=?Mb�R9CAB�>[?Y: FHS2S=RH@l7hB S�>[798%: F98�:d\�¼HQ R9<=8©Û%@;:Dbvb�R9FH?M@NB�>=?MkD8�STR£@;@�8~S=S2r£8;>n¨_8N8;FJ@l79?YCAGoBDFHG
KHBD<=8NF >�Ò¿B!bv8NBDS=R9<[8v\]:D<�>=798hCY8~Bd<[FHBdr9?MCM?m>ni­:d\LB!QD<lBdbvbcBd<�Ò¾<=?AST8~SxST>=8NB GZ?MCYi­\]<=: b B�CY:�¨
k�BdCMR98vÅ]798N<=8�t9¡ Â8� Æf>=:�B�7H?YQ 7�k�BdCMR98vÅ]798N<=8©ÛD¡ t ÆÑ¡fWXF�>=798�?MF9?m>[?MBDC�Sn>lBdQD8�>=798�QD<lBdbvbcBd<�ST7H:�¨LS
F9:ØSn>[<=RH@�>=R9<[8D`%BdFHGÃ@;:DFHS=8Ny.R98NF.>=CMiØBDCYbv: ST>h8NkD8N<=i�Sn>[<=?MF9QÀ>[7HB�>J>=7H8­Q <[BDb�bcBD<oK9<[:�G9RH@�8~S
?AS©?AGZ?M: S=i�FH@�<lB�>[?M@D¡¾I @l79?MCMG�?YF�>=79?AScSn>lBdQ 8o>ni�K9?A@;BdCMCMi¾7H8NBd<lS�Sn>[<=?MF9Q S©CM?Y� 8�Ó=B G9BDÔH`�Ó=G9G9B @;ÔH`
Ó=B GZrHB Ô9`}Ó=r�@;r�GHÔ9`.:D<�Ó[@;G9@NBDÔ�\]<[:Db�?Y>[S_KHBd<[8;F.>N¡qW�>�@NBdFoFH:d>�G9?MS[@�:�k 8;<�bcBdF�iv<=8NQDR9CABd<[?Y>=?M8NS�?MF
>=7H8NS=8�ST>=<[?YFHQ SN¡36#798V@l79?MCMGx>=798N<=8;\]:D<[8_@NBdF�FH:d>¢GZ:�b�RH@l7©r£8;>T>=8N<f>=7HBDF©S=?YbvK9CMi�<[8;K9<[:ZGZRH@�8_>=7H8
ST>=<[?YF9Q.S}?Y>f798NBD<[GoÅ+?*¡ 8D¡ 2�<lBdFHGZ: b�GZ<[BÁ¨LSP\]<=: b�B�>fCY8~BDST>��ÙG9?��E8;<[8;F.>qST>=<[?MF9Q SlÆÑ`dBDFHG�QD8NF98;<lB�>[8
<lBdFHGZ: b F98;¨ Sn>[<=?MF9Q.S;`_?m\�F98N@;8NS[S=BD<=i¾>=:¿bcBd� 8!STR9<[8J?m>lSvCMBDF9QDRHBDQD8h:Dr�8;iZS�>=798�bv?MF9?Yb©R9b
F�R9b�r�8;<oÅ���Æ�:d\VST>=<[?YF9Q.S;¡vzL:�¨�8;k 8;<~`�?YF¾>[798NS=8v<[BDFHGZ:DbvCMi!QD8NF98;<lB�>[8NG¾Sn>[<=?MF9Q SN`PS=:Dbv8�>[?Ybv8NS
<[8;QDRHCMBD<=?Y>=?M8NSVBDK9K£8~Bd<~¡_WÑ¡ 8D¡M`£BoKHBd<[8;F.>LbcBÁi�RHS=8�>[798x<lBdFHGZ: bvCYihQD8;FH8;<lB�>=8~G�Sn>[<=?MF9Q SvÓ[G9@;B @;ÔH`
ÓTrE@;B @;ÔH`�Ó=@NBDB @;Ô�BdFHG Ó[G9BDB @;Ô9¡:�³798;F¿>[79?MS�7HBdKHK£8NFHS�>[798�@l79?MCMG­>[8;FHG9Sx>=:ÐBDFHBdCMi� ;8�>=7H8NS=8
ST>=<[?YF9Q.SoBDS�GZ?��E8;<[8;F.>�@�:Db©r9?MFHB�>[?Y: FHSv¨V?m>[7³>=7H8�r9R9?MCMG9?YF9Q
r9CM:�@l� Ó=B @;Ô9¡	6#7�RHSN`#>ni.KH?M@NBdCMCYi `
>=7H8oCY8~Bd<[F9?MF9Q!BdCMQD:D<[?Y>=79b Q 8;F98N<[Bd>=8~S�B�Q <[BDbvbvBD<�¨V?m>[7¿>=798c<[R9CM8NS0* �� 2�����`@* �� -�����`
* ���������`.* ���2�����`HBdF£G�� ���� ��¡#�³798NFJ>=79?ASV7HBDK9K£8NFHS#>[:oBdF9:D>=798N<LST8;>#:D\fST>=<[?MF9Q SVB S
¨�8;CMC*`ZS[BÁic¨V?m>[7hB©F98;¨ <=R9CM8"! �� -Á`�>=798�QD8NF98;<lBdCM?, NB�>[?Y: FoK9<[:Z@�8NG9R9<=8�@;BDFhGZ8~@�?AGZ8�>[:©8~y.RHB�>[8
>=7H8©F9: FZ½a>=8;<[bv?YF£BdCAS�� BdF£G#!o¡�6#798�<[8NS=R9CY>=?MF9Q�Q <[BDb�bcBD<�@;BDF!>=798NF�QD8NF98;<lBdCM?, ;8�\]<[:Db >=7H8
:Dr£ST8N<=k 8NGÐST>=<[?MF9Q SN`P>[:�>=798cR9FH:DrHS=8;<[kD8~G­ST>=<[?YFHQ S�Ó=GH@�rHÔH`�ÓTrE@�r£Ô9`�Ó[@;BDrHÔhBDFHG Ó=G9BDrHÔ9¡o6#7H8
@l79?MCMGvST>=?MCYC£F98;8~G9Sf>[:�QD8;FH8;<lB�>=8#<lBdFHG9:DbÝF98N¨³Sn>[<=?MF9Q Sq>[:�<=8~BD@l7©>=798�b�?MF9?Mb�R9b$�c`.r9RZ>¢\]8N¨_8N<
>=7£BdF�?YFJ>[798x@;B ST8�@�: FHST?AGZ8N<=8~GhBDr£:�k 8D¡
6#798�?MF.>=8;<[8NST>=?MF9QvBDS=K£8~@Ñ>L:D\}>=7H?MSVr�8N@;:Dbv8NSV@;CY8~Bd<#¨V798NFJ¨�8�@�: FHST?AGZ8N<#>=798�F98; �>VST>=8NK�?YFJ>=7H8
S=?Yb©R9CMBd>=?M:DFP`_¨V798;FØ>[798!@l79?YCAGØr£8~@�: b�8~Sv?m>lST8NCm\%>=798!K£Bd<[8;F.>�:D\�B¾F98N¨×@l79?MCAG�¡³6#79?MSc@l7H?YCAG
?ASvF9:�¨¸K9<[8NS=8;F.>=8~G�¨V?Y>=7³B­CMBDF9QDRHBDQD8J¨V?m>[7
bv: <=8J<=8NQDR9CABd<[?Y>=?M8NS�>=7HBDF
r�8�\]: <=8 `_BdF£G�7HB SvB
\+Bd?M<v@l7HBdFH@;8o:d\©ËlâdÞÑÞ=ÍlË�§aåæä¾QD8;FH8;<lBdCM?! N?YF9Q�>[:ÐR9F£ST8N8;F�8; ZBDbvK9CY8~S;¡­W�\n`�\]:D<©?YF£Sn>lBdFH@;8D`�?Y>©:DFHCYi
S=8;8NS�>[798cSn>[<=?MF9Q.S�Ó=G9@NBD@;ÔH`VÓTrE@;B @;Ô9`VÓ[@;B BD@;ÔH`VÓTrE@�rHÔH`LÓ=@NBdrHÔJBdF£GÙÓ[G9BdrHÔH`P?Y>�@;BdF}`�>=79<[:DRHQD7
>=7H8ÐS=BDbv8!K9<=:Z@;8NGZR9<[8�BDS�Bdr�:�kD8D`�?MFZ\]8;<�>=7HBd>�Ó=G9B BD@NÔ¾BDFHG�Ó=G9@;rHÔÀBd<[8�BdCAS=:ÀKHBd<=>o:d\�>=7H8
>[BD<=Q 8�>�CABdFHQDRHBDQD8D¡V6#79?ASLbv8~BdFHS�>=7HBd>©Å]?ÉÆL>=798�@l79?YCAG!S=7HBd<[8NS�b�: <=8xST>=<[?MF9Q S�¨V?m>[7�?m>lS�K£Bd<[8;F.>
>=7£BdF4�nRHSn>#>[798�:DF98~S_?Y>V:DrHS=8;<[kD8~S_BDFHG�@;:DFHS=8Ny.R98NF.>=CMioST79:�¨LS#B©79?MQD798N<�r�8�>n¨�8;8NFhQ 8;F98N<[Bd>=?M:DF
@�: bvb�R9F9?A@;Bd>=?MkD8�S=RH@N@�8NS[SN`.BDFHG�Å]?M?ÉÆ¢<[8;Q R9CMBD<=?Y>=?M8NS¢>=7HBd>�BDK9K£8~Bd<_?YF�>=798%CMBDF9QDRHBDQD8Lr�ic@l7HBDFH@�8 `
7HBÁk 8�B�\+Bd?M<x@l7HBdF£@�8©>=:�<=8NbcBd?MFÐ?MFÐ>[798vCMBDF9QDRHBDQD8 ¡�WXF­>=798vK9<[:Z@�8NS[S�:d\�?m>[8;<lB�>=8~G�CM8NBD<=F9?MF9Q£`
CABdF9Q RHBdQ 8NS#@;BDF�>[7.R£SVr£8~@�: b�8�bv:D<[8�Sn>[<=R£@Ñ>=RH<=8~GhBDFHG�r�8�>=>=8N<LCY8~Bd<[FHBdrHCY8 ¡



| ]j���'YL]>bZi{]XrafhmnfwW6p | r{�@S[l^v rGY#b�U_xybZl^mhYdc | g>�����BqabZYdcTcTfhsEYdiaYdcTc

»q?YQ R9<[8�Û é¢W�>=8N<[Bd>=8~GhO}8NBd<[F9?MF9QHé�BDCm>[79:DR9Q 7�?YF9?Y>=?ABdCMCMio>=7H8�>[Bd<[QD8;>VCMBDF9QDRHBDQD8�?MSLR9FHST>=<[RH@Ñ>[R9<=8~G
BdF£G©GZ?YÄo@�R9CY>�>=:�CM8NBD<=F}`�:�kD8;<q>[798L@�: R9<[S=8�:d\EçDt�QD8;FH8;<lB�>=?M:DF£S_Å*B Æ3>=7H8VCY8~Bd<[FHBdr9?MCM?m>nioÅ]>=798#\]<lBD@�½
>=?M:DF�:d\3S=RH@;@;8NS[Sn\]RHC�@;:Dbvb�R9FH?M@NB�>=?M:DF£S¢¨V?Y>=7o>[798�K£Bd<[8;F.>lÆ2Sn>[8NBDG9?YCMiv?YFH@;<=8~BDS=8NSN`£Å+r£Æ2>=798%F.RHb©½
r�8;<�:d\P<[R9CY8~S_ST>=8~BDGZ?MCMivG98N@�<[8NB ST8~SLÅ+@;:Db©r9?YF£B�>=: <=?ABdC�BdFHGo<=8~@�R9<lST?MkD8LST>[Bd>=8NQD?M8NS2BD<=8�RHST8~GHÆÑ`ZBDFHG
Å+@~Æ�B�\É>[8;<�B�?YF9?Y>=?ABdC£K97HB ST8L:D\�:�k 8;<[QD8NF98;<lBdCM?! ~B�>[?Y: FP`~>=798%8� ZK9<[8NS[ST?MkD8NF98NS[Sq<=8NbvBD?YF£S¢@�CM: S=8#>=:x?Y>[S
bv?YFH?YbcBdCMCMih<[8Ny.R9?M<=8~GJCY8NkD8;Ca¡#e�Bd<lBdbv8�>[8;<lS;é�$.( (�� �I 	-E �) !2	� `'$'&)( (
�E*� �
 !8 ��	 #�� !�" #�
�.`
6 (�ÖDtH`Zp�(�çdtH`G4 �,(�Ö9¡¢w�7H:�¨VFJBD<=8�>=7H8xBÁkD8;<lBdQ 8�k�BdCMR98~S#:d\fçvS=?Mb�R9CAB�>[?Y: FHS;¡

w�?Mbv?YCABd<L<[8NS=R9CY>[SV¨V?Y>=7!GZ?2�E8;<[8;F.>L\]:D<[bcBdCM?MS=bcS#¨_8N<=8�BDCY<[8NB GZio<[8;K�:D<=>=8NGhr�8�\]:D<[8oÚ 8D¡ QH¡PÛ Ûd`}Û~ÂÁÜa`
r9RZ>x7H8;<[8�W%7HBÁkD8�RHS=8NG¾@�: F >[8� �>T½a\]<[8;8�QD<lBdbvbcBd<lS%BDFHG�>[798c<[8NS=R9Cm>lS�Bd<[8�>[798;<[8�\]: <=8vGZ?M<=8~@Ñ>[CYi
<[8;CM8;k�BdF.>�\]:D<�>=7H8�?MF.>=8N<=K9<[8�>lB�>[?Y: FÐ:d\Vu�:DCAG�� S%KH<=:�:d\�Ú Ö�Üa¡ �³798;<[8NB S�?YF­>=798cR£STRHBDCf?YF.>=8N<=KH<=8;½
>[Bd>=?M:DFÀ:D\�>[7HB�>©K9<=:�:D\�Ú 8D¡ QH¡¢Û;Ü_?Y>�?AS�BDS[S=R9bv8NG­>=7HBd>�¨�8oF98;8~G¿?YFHFHB�>[8�@�: FHSn>[<[BD?YF.>lS�:DF¿>=7H8
Ï;Íl¤�Þ=Ëlã
Ïa¦9¤ ËlÍ�?MFØB G9GZ?Y>=?M:DFØ>=:ÀB¿S=bvBD<T>!åYÍl¤dÞÑÈHÇÉÈ.ß�¦�Þ=â~ËlÍl¥�ÊZÞ=Í;`_7H8;<[8JW�ST7H:�¨¸>=7£B�>o8;k 8;FØB
S=?YbvK9CM8hCM8NBD<=FH?YF9Q¾K9<[:Z@�8NG9R9<=8J@;BDF�CM8NBDG�>=:¿STR£@;@�8~S=ST\]R9CVBD@Ny.R9?MS=?Y>=?M:DFP`�r�8N@NBdRHS=8h<[8NST>=<[?A@Ñ>=?M:DF£S
:DFÐ>=798vS=8NBd<l@l7ÐS=KHBD@;8©BDRZ>=: bvBd>=?A@;BDCYCMi�8;bv8;<[QD8�?YFÐ>=798�?Y>=8;<lB�>[?Y: FÐ:D\2CY8~Bd<[F9?MF9QH¡�W�\_: F98v@�:DF9½
S=?MGZ8N<[S%CM8NBd<[FHBDr9?YCM?Y>ni�B¿Î;ÇÉÈ�¤�ÞÑä�\]8~B�>[R9<=8xÒ!B S�?MS�@�: bvb�: F�?MF­Q 8;F98N<[Bd>=?MkD8xCM?YFHQDR9?ASn>[?M@NS�ÒJ>[79?MS
?AS%B�<[Bd>=798N<L>=<[?Mk.?ABdCqK9798NF9:Dbv8NF9:DFPé#CABdF9Q RHBdQ 8NSL>=7HBd>�Bd<[8xF9:D>�CM8NBD<=F£Bdr9CM8x¨V?MCYCqF9:d>�:Z@;@�RH<%?MF
>=7H8cF98� �>�QD8NF98;<lB�>[?Y: FP¡�z�:�¨_8NkD8N<N`�?Y\_>[798;<[8cBd<[8©Q <[B G9B�>[?Y: FHS�?YF¾CM8NBd<[FHBDr9?YCM?Y>niD`�>[798c@�R9CY>=R9<lBdC
8;k :DCMRZ>=?M:DF�:D\qCABdF9Q RHBdQ 8x@;BDFJr�8�BDFJ?MF.>=<[?M@NB�>[8�K9<=:Z@;8NS[SV¨V798;<[8�CABdF9Q RHBdQ 8NS#QD8;>�ST7£BdK�8NG�:�kD8N<
bcBdF�ioQ 8;F98N<[Bd>=?M:DFHSN¡

� ¯ ��°L±2²��f± ® � �L� � ���q�9µn¶_°×��° � � ¬�®&% ¶ ¬L® � ® °�� ®�«¾¬ � ® � ¬ ¶2¹ �

�³798NF�¨_8hSn>[RHGZi¾>=79?AS©80�E8N@Ñ>©?YF�B�kD8;<lS=?Y: F¾:D\V>=798�b�:ZGZ8NC_¨V7H8;<[8!Ï;Í�åYÍlË;§*Ç+âdÈ³GZ:�8NSxKHCMBÁi¾B
<[:DCM8D`�?m>#?AS�BDCMS=:�<[8;CM8;k�BDF >�\]:D<_>=7H8�BDFHBdCMiZST?AS_?YF¾Ú �ÁÜa¡�6#798�bv:�G98;C�?AS2>[798;<[8�\]: <=8%8� �>=8NFHGZ8~G�S=RH@l7
>=7£B�>xB�>�8;k 8;<[i�QD8;FH8;<lB�>=?M:DF�>=798N<=8v?AS�B�K�:DK9RHCMBd>=?M:DFÐ:D\�BDQD8;F.>lS;`PBDQD8;F.>lS�:D\_:DFH8�Q 8;F98N<[Bd>=?M:DF
@�: bvb�R9F9?A@;Bd>=8#¨V?Y>=7v8NB @l7©:D>=798N<¢BdFHG�>=798V8; ZK£8~@Ñ>=8~G�F.RHb�r�8;<�:d\�:���STKH<=?MF9Q�:d\�BdFvBdQ 8;F.>#Å]>=798
ë¢§aÈ�Í�ÏlÏ~Æq?AS¢GZ8�>[8;<[bv?YF98~Gvr�ix>=7H8LF�R9b�r�8;<¢:D\PSTRH@N@�8~S=ST\]R9C9?MF.>=8;<lBD@�>=?M:DFHSf?Y>27HB G�¡¢^_79?YCAGZ<[8;FoST>=?MCYC
BD@Ny.R9?Y<[8o>[798;?M<cQD<lBdbvbcBd<�\]<=: b S[BdbvK9CM8JST>=<[?YFHQ S©K9<=:ZGZR£@�8NG�r�iÀ>=798N?Y<vKHBD<=8NF.>N¡�I%G9BdKZ>[?YFHQ
8Ny.RHBd>=?M:DF�ÛD`}>=79?ASxS=iZSn>[8;b�@NBdF¿F9:�¨ r£8�G98NS[@�<[?Yr�8NG­¨V?m>[7¿>=798o\]:DCMCY:�¨V?MF9Q�8Ny.RHBd>=?M:DFP`3¨V798;<[8
� � ?AS2FH:�¨�>=798�<=8NCMBd>=?MkD8V\]<lBD@�>=?M:DFo:D\PQD<lBdbvbcBd<���?MFc>[798%K�:DKHR9CMBd>=?M:DFÐÅ*BDS[STRHb�?MF9Q�BdFo?MFZ¼HF9?Y>=8
K�:DK9R9CAB�>[?Y: FJS=?, ;8~Æ�é

� ����( ��
6���� � 6���6�4 6 � ������� Å*ç Æ

zL8N<=8 `�� ��?ASv>=798�Þ=Í�åM¤�§aÇÉÌÁÍ�ë¢§aÈ�Í�ÏlÏ¿Å*y.RHBdCM?m>ni9Æ�:D\�Q <[BDbvbvBD<[S�:D\%>ni�K�8 �©BDFHGØ8Ny.RHBdCAS�� �3(
� 6 � 6����76 `#¨V798N<=8���� 6Ð?ASv>[798�8� ZK�8N@�>=8NG³@;:Dbvb�RHF9?M@NB�>[?Yk 8�STRH@N@�8~S=S�\]<[:Db BdF�?MF >[8;<lBD@�>=?M:DF
r�8�>n¨�8;8;FxBDF�?YFHG9?Yk�?AGZRHBdC :d\�>ni�K£8 �£BdF£G�BdF�?YF£GZ?Yk�?AGZRHBDCD:d\�>ni�K�8
�£¡36#798¢<[8;CAB�>[?Yk 8f¼9>=FH8NS[S��©:d\ZB
QD<lBdbvbcBd<}>=7�RHSfGZ8NK£8NFHG9Sf:DFx>=798�\]<[8Ny.R98;F£@�?M8NS3:d\£BDCYC�QD<lBdbvbcBd<}>ni�K£8~S;`�798NFH@�8�?Y>f?ASEálÞ=Í���ÊHÍ;È�Ë;ä
¥DÍX¦HÍ�ÈE¥DÍ;ÈH§a¡��!?AS�>=798xBÁk 8;<lBdQ 8L¼9>[F98NS[SV?MFh>[798�K�:DK9R9CAB�>[?Y: FJBDFHGh8Ny.RHBdCAS�� ( � � ����� �T¡¢6#79?MS



>=8N<=b ?AS¢F98N8NGZ8~Gv>=:��D8;8NKc>=7H8%S=R9b :D\}BdCMC9\]<lBD@�>=?M:DFHS_B�>�Û ¡f6#7H?MS_8Ny.RHBd>=?M:DFc?AS¢8NS[S=8;F.>=?ABdCMCYi©>=7H8
bv:ZGZ8;C�:d\ 
L:�¨#Bd�©8�>#BdCa¡�Ú��~Ü�¡#�V8N@NBdCMC9>=7£B�>¢>[798�bcBd?MFc<[8NS=R9Cm>_:d\�>=7£B�>2KHBDK£8N<2?AS_B�Ó=@�: 798;<[8;F£@�8
>=7H<=8~ST79: CMGHÔ9é_Bob�?MF9?Mb�R9b(k�BdCMR98�\]:D<L>[798xCM8NBD<=F9?MF9Q�B @;@;R9<[B @�i:!�>[:o�D8N8;K�@;:D798N<=8NFH@�8�?MF!>=7H8
K�:DK9R9CAB�>[?Y: FP¡qWXF©K9<[8;k�?M:DRHSq¨�:D<[�cÚ R9FHK9R9r9CM?MS=798~G�ÜHW}7£BÁkD82<[8;KH<=:ZGZRH@;8NGx>=79?AS�<[8NS=R9Cm>�BdF£G©S=79:�¨VF
>=7£B�>�?m>�?AS%<[:DrHRHSn>�BdQ.Bd?MFHST>%k�Bd<[?MBd>=?M:DFHS%?MF�>=7H8 4�½abcB�>[<=?Y �`�BDS%CY: F9QJB SL>[798vk�BdCMR98©:D\ !ÐÅ+?*¡ 8D¡
>=7H8xGZ?MBDQD: FHBdCEk�BdCMR98NSlÆ�<[8;bcBd?MFHS�8Ny.RHBDCE\]:D<LBdCMCPQ <[BDb�bcBD<[SN¡

0 20 40 60 80 100
generations

0

0.2

0.4

0.6

0.8

1

C
 (

co
m

m
un

ic
at

iv
e 

su
cc

es
s)

between generation C
within generation C

»q?YQ R9<[8�çZé��V8NS=R9CY>[Sf\]<[:Db B�<=RHF�RHFHGZ8;<2¼9>=FH8NS[S¢K9<[:DK�:D<=>=?M:DFHBDC9ST8NCY8~@Ñ>[?Y: FP¡q6#7H?MSf¼£QDR9<[8LST7H:�¨LS
>=7£B�>V>=7H8;<[8xBd<[8�<[8;Q ?Y: FHS�:d\fQD<lBdbvbcBd<VS=KHBD@;8�¨V7H8;<[8%>[798xGZi�FHBDb�?A@;S�Bd<[8�BDK9KHBD<=8NF >[CYicRHFHGZ8;<
>=7H8�Ó=@;:D798N<=8NFH@�8#>[79<[8NS=79:DCAG9ÔcÚ��~Ü�` ¨V79?MCM8L>=7H8;<[8�Bd<[8L:d>[798;<_<=8NQD?M:DFHS¢¨V798;<[8V>=7H8%GZi�FHBDb�?A@;S_Bd<[8
Bdr�:�kD8�>[79?MS¢>=79<[8NS=79: CMG�¡f6#798LK£Bd<lBdbv8�>[8;<lS;`�?MFH@�CMRHGZ?MF9Q�>[798LF�R9b©r£8N<¢:d\PS[BdbvK9CM8LST8NF >[8;FH@;8NS�2�`
Bd<[8©ST>=?MCMC3>[798cS=BDbv8D`Er9RZ>�>=7H8©CABdF9Q RHBdQ 8�7HB S%B G9BdK9>=8NGÐ?m>lST8NCm\_>=:h>=798��f'+5 ��:d\2>=798�CY8~Bd<[F9?MF9Q
BdCMQD: <=?Y>=7HbJ¡qe�Bd<lBdbv8�>[8;<lSPBd<[8Dé�$.(�( �Át  ;Ûa [ç  =Ö �.`j$'&)(�( �E*� ��I 	-E �) !2' ��^ � � `Áe�(�çdtH`�6 (©ÛNtDtH`
p�(©Û~tDtH`^4 � (©Û~çZ¡¢w�7H:�¨VFJBD<=8�>=7H8xBÁkD8;<lBdQ 8Lk�BdCMR98NSL:d\fçDtvBdQD8NF.>[SN¡
»q?YQ R9<[8�ç9`¢79:�¨�8;kD8N<N`¢S=79:�¨LS�<[8NS=R9Cm>lS©\]<=: b B­S=?Yb©R9CAB�>=?M:DF
¨V?m>[7�>[798�QD<lBdbvbcBd<�?YF£GZRH@Ñ>[?Y: F
BdCMQD: <=?Y>=7Hb×GZ8~S=@;<=?Mr£8~G!Bdr�:�kD8 `9¨V798;<[8�>[79?MS�@�: FHGZ?Y>=?M:DF!?ASLk�?M:DCAB�>=8~G�¡ �³798;<[8NB SV?MF!>=798�ST?Mb�R9½
CAB�>=?M:DF£SV:d\f¼HQ R9<=8cÛ�>[798�>lBd<[QD8�>LCABdFHQDRHBDQD8NS#7£BÁkD8�r�8;8;F!<[8;CAB�>[?Yk 8;CMio8NB STi¾ÅÉ>[798�?MF9?Y>=?ABdC3ST>=<[?MF9Q
CM8;F9QD>=7Ø?MScS=79:D<=>N`2?*¡ 8D¡�Â Æ�`2798N<=8J>=7H8JCM8NBD<=FH?YF9Q¾K9<[:Dr9CM8;b ?ASvkD8N<=i�G9?mÄo@�RHCm>�Å]?MF9?Y>=?ABdC�ST>=<[?MF9Q
CM8;F9QD>=7À?AS�CY: F9QH`q?a¡ 8 ¡­ÛÁçDÆÑ¡�»9: <�B�CM:DF9Q!K�8;<[?Y:ZG¾>[798oCM8NBd<[F9?MF9Q!?AS�>=798N<=8;\]:D<[8cF9:d>©kD8;<[i­S=RH@�½
@�8~S=ST\]R9Ca` rHRZ>#BD<=: R9FHGvQ 8;F98N<[Bd>=?M:DF:��t�>[798%S=RH@N@�8NS[S2S=RHG9G98;F9CMiv<=?AST8~S;¡��³?Y>=7hBDCY¨#BÁiZSq>=798�S[Bdbv8
2 Å+F.RHb�r�8;<�:d\2S[BdbvK9CM8©S=8;F.>=8NFH@�8~S[Æ�`EBDFHG!¨V?Y>=7¾BdCM¨�BÁiZSV>[798vS=BDb�8�QD<lBdbvbcBd<%S=KHB @�8D`£>=7H8;<[8
Bd<[8o<[8;Q ?Y: FHSx¨V798N<=8o>=798�GZi�FHBdbv?A@;S©Bd<[8�BdK9K£Bd<[8;F.>=CMi­RHFHGZ8;<©>=7H8
Ó[@�:D7H8;<[8;FH@;8v>=79<[8NS=79:DCAG9ÔH`
¨V79?MCY8�>=798N<=8JBd<[8�:D>=798N<�<[8;QD?M:DF£Sx¨V798N<=8�>=798JGZi�FHBdbv?A@;S�Bd<[8�Bdr�:�kD8c>[79?AS�>[79<[8NS=79:DCAG�¡­6#7H8
CABdF9Q RHBdQ 8x7HBDS�B G9BdKZ>[8NG�>=:h>=798�CY8~Bd<[F9?MF9QhBDCYQ :D<[?m>[79b�`EBDFHG�`P@;:DFHS=8Ny.R98NF >[CYi `�>=798v@�: 798;<[8;FH@;8
?MFh>[798�K�:DK9R9CAB�>[?Y: FJG9:.8~SVF9:D>VS[B�>[?MST\]ic>[798�K9<[8NGZ?A@Ñ>[?Y: FJ:D\�
�:�¨�BD�c8�>�BdCa¡

� % ¶2°���¹=²���µn¶_°��

Wcr�8;CM?Y8NkD8­>=7HBd>�>=7H8NS=8­<[8NS=R9CY>[Sh7HBÁkD8ÐS=:Dbv8­?YbvK�:D<=>[BdF.>�@�:DF£ST8~y RH8;FH@;8NSc\]: <h: R9<h>=79?MF9��?YFHQ
Bdr�:DR9>�CMBDF9QDR£BdQD8xB @;y.R9?AST?Y>=?M:DF}¡_WXF�K£Bd<=>=?A@�R9CABd<~`Z>=7H8;iJ:��E8;<%B�GZ?��E8;<[8;F.>�K�8;<lS=K£8~@Ñ>=?MkD8�:DF�>=7H8
Bd<[QDRHb�8NF.>�\]<=: b�>[798oK�:�kD8N<T>ni­:d\V>=7H8hST>=?Mb�R9CMRHSN`fBDFHG¾>=7�RHS©:DFÀ: F98o:D\V>=798hb�:.Sn>�@�8;F.>[<[BDC
ÓTKH<=: r9CY8NbcS=Ô�:d\fCMBDF9QDRHBDQD8�BD@;y.R9?AS=?m>[?Y: Fh<[8NS=8NBD<[@l7Pé_§ÉãHÍxåMâ=ßDÇ+Ël¤�åZ¦EÞ=âDÎ;åYÍ;à(âTá�åY¤�È�ßdÊH¤Nß Ív¤ Ë+�;ÊZÇÉê
ÏÑÇÉ§*Ç+âdÈH¡�è!i�<[8NS=R9Cm>lS�?YFHG9?M@NB�>=8©>=7£B�>�?YFØÇÉ§XÍ�Þ=¤d§�Íl¥�åMÍ[¤dÞÑÈHÇÉÈ�ß!?Y>�?AS�F9:D>�F98~@�8~S=S[Bd<[iJ>=:�K9RZ>�>=7H8
Å]¨V7H:DCM8~Æ�8; ZK9CMBDFHB�>[:D<[i©rHR9<[G98;Fo: Fc>=798%<=8NK9<[8NS=8;F.>[Bd>=?M:DFvr9?ABDSN¡fI�Cm>[79:DRHQD7c>[798�G98�>[BD?YCAS_:d\�>=7H8
QD<lBdbvbcB�>[?M@NBdCq\]:D<[bcBdCM?MS=b Å+@;:DF.>=8; �>T½a\]<=8N8�Q <[BDbvbvBD<[SlÆLBDFHGÐ>=798cK�:DK9RHCMBd>=?M:DF¿Sn>[<=RH@�>=R9<[8cBd<[8
GZ8NCY?Mr£8N<[Bd>=8NCYiÐ@;CY:.ST8©>=:ÀÚ Ö�Ü2BDFHG
Ú��~Ü¢<[8NS=K�8N@Ñ>[?Yk 8;CMiD`�W�GZ:J:DrHS=8;<[kD8vSTR£@;@�8~S=ST\]R9C¢B @;y.R9?AST?Y>=?M:DF­:d\
QD<lBdbvbcBd<lSV\]<[:Db Bh@�CABDS[S%>=7HBd>�?AS�R9F9CM8NBd<[FHBDr9CY8©r�iÐu�:DCAG�� S�@;<=?Y>=8N<=?M:DFP¡x»HR9<=>=798N<N`�WL: rHS=8;<[kD8
QD<lBdbvbcB�>[?M@NBdC�@�: 798;<[8;F£@�8�8;k 8;FJ>=79: R9QD7�bcBdF�iobv: <=8�QD<lBdbvbcBd<lS#Bd<[8�BdCMCY:�¨�8NGh?YF�K9<[?MFH@�?MK9CM8
>=7£BdF 
L:�¨#Bd��8;>©BdCa¡h@NBdCA@�R9CAB�>[8cBDSxBDF¾RHK9K£8N<�r�:DR9F£G�¡h6#798�<=8~BDS=:DF�\]: <�>=7H8NS=8oSTR9<[K9<[?MS=?MF9Q
<[8NS=R9Cm>lS�?AS�>=7£B�>xCABdF9Q RHBdQ 8vB @;y.R9?AST?Y>=?M:DF¿?AS�B�k 8;<[i�KHBd<=>=?A@�RHCMBD<�>ni�K£8c:D\#CM8NBD<=FH?YF9Q!KH<=: r9CY8Nb�é
?Y>x?MS�BhK9<[:Dr9CM8;b ¨V7H8;<[8�>[798v>[BD<=Q 8�>�:d\2>[798cCM8NBd<[F9?MF9QJK9<=:Z@;8NS[S%?AS�?Y>[S=8;CY\2>=7H8c:DRZ>l@�:Dbv8�:d\#B
CM8NBd<[F9?MF9QJK9<=:Z@;8NS[S;¡�6#7HB�>�:DK�8;F£S%RHK­>[798vK£:.S=S=?Mr9?YCM?Y>ni�:d\�CMBDF9QDRHBDQD8©?m>lST8NCm\_>=:!BDG9BDKZ>�>=:J>=7H8



CABdF9Q RHBdQ 8�B @;y.R9?AST?Y>=?M:DFvK9<[:Z@�8NG9R9<=8#:D\E@l79?MCAGZ<=8NFP¡qWXFvS=RH@l7v?Y>=8;<lB�>[8NG©CY8~Bd<[F9?MF9Q�ST?Y>=RHBd>=?M:DFHS�ÚmÛ ÛÑÜa`
CM8NBd<[F98N<[S¢BD<=8V: F9CMi©K9<[8NS=8;F.>[8NG�¨V?m>[7c>[BD<=Q 8�>lSf>=7HBd>_:D>=798N<¢CY8~Bd<[F98;<lS�7HBÁk 8Vr£8N8;F�BDr9CM8V>=:xCM8NBD<=F}¡
WnS=F � >}>=79?ASP>[798�>[<[B GZ?m>[?Y: FHBdC.jLF9?MkD8N<[S[BdCDu�<lBdbvbcBd<}?YF�G9?MS=QDR9?AS=8��oO}8NBD<=FHBDr9?MCY?Y>ni�?ASEÒ�@;:DFHS=?ASn>[8;F.>
¨V?Y>=7!>[798xR9FHG9?MS=K9RZ>[8NG!K9<[:�:d\f:d\LÚ Ö�ÜPÒhST>=?MCMCqB @l79?Y8NkD8~Ghr�iJ@�:DF£Sn>[<[BD?YF9?MF9Qv>[798�S=8�>�:D\q>lBd<[QD8;>[SN¡
zL:�¨�8;k 8;<~`_RHF9CY?M�D8!?MF³RHS=RHBdC©ÇÉÈH§XÍ�Þa¦EÞ=Í;§�¤d§*Ç+âdÈ9Ï�:d\�>=7H?MS�K9<=:�:D\n`_>[798NS=8Ð@;:DFHST>=<lBd?MF.>[ScBd<[8!F9:D>
ST>=<[?M@�>­Å+S=:Dbv8!QD<lBdbvbcBd<lScBd<[8�r£8;>T>[8;<�CM8NBD<=F£Bdr9CM8�>=7HBDF³:d>[798;<lS;`#BdCMCM:�¨V?YF9Q¿\]: <�BdF�?MFZ¼HF9?Y>=8
Ó[u�<lBdbvbcBd<Vj�F9?Yk 8;<lST8~Ô Æ�`9BdFHGh>=7H8;ihBD<=8�F9:D>LB�½�K9<=?M:D<[?aé3>[798;iJBd<[8�>=798�: RZ>[@;:Dbv8�:d\q?m>[8;<lB�>=8~G
CM8NBd<[F9?MF9QH¡Ø6#798�K£:�k 8;<=>niÀ:d\%>=798!ST>=?Mb�R9CMRHSv?ASvF9:�¨ F9:¿CM:DF9Q 8;<vB¾K9<=: r9CM8;b $#?YFHST>=8~BDG�`_>=7H8
BdF£@�8NST>=: <[S ��K£:�k 8;<=>nic?MS�>[798xS=:DCMRZ>=?M:DFJ\]:D<#>[798x@l79?MCMG � SN¡

� ?�� =@A��c)+,�4���-�,{=yF�� 6#7H?MS�¨_: <=�o¨#BDSLK£8N<T\]: <=bv8NG�¨V7H?YCM8xW�¨�B SLB�>L>[798�I�W#O3Bdr�:D<lB�>[:D<[i
:d\3>=798 ��<[? �n8xjLF9?MkD8N<[S=?m>[8;?Y>Lg_<[RHS[ST8NC*¡fW�>Lr9RH?YCAG9SV: FhK9<[8;k�?M:DRHS#¨�:D<[�v>=7£B�>V¨�B SVGZ:DFH8�?MF!@�CM: S=8
@�: CYCABdr�:D<lB�>[?Y: Fh¨V?Y>=7­e�BdR9CM?Y8NF!zL:DQ 8;¨�8;Qv:d\¢jL>=<[8N@l7.>%jLFH?Yk 8;<lST?Y>niD¡�W�>=7HBDF9�h7H8;<�BDFHG�w�?Mb�: F
��?M<=r�iD`	� :D79F�g#B�>lBdCM?*`9I�R9�%�n8�
�R9?AGZ8;bcBvBdFHGJb©i�@�: CYCM8NBDQDR98~S�Bd>#>=798xI�W�O3Bdr�BdFHG�>=798xO3p�^
\]:D<�k�BDCYRHBDr9CM8c79?YF.>lS;`qy RH8NST>=?M:DFHS�BDFHGÐ<[8;bcBD<=�ZSN¡v»HR9FHGZ?MF9Q�\]<[:Db >[798J^_: FH@�8N<T>[8NG��V8NS=8NBD<[@l7
I�@�>=?M:DF¿\]R9F£G�:d\#>[798�»qCY8Nbv?MS=7
u�:�kD8N<=FHb�8NF.>�BdFHG¾>[798���j�g�`}\]<[:Db$>=798Je¢<[?YF£Sxg�8;<[F97HBd<lG
^_R9CY>=R9RH<T\]: FHG9SLBDFHGh\]<=: b×Bcè�BD<=?M8�^_R9<=?M8x»98NCYCM:�¨LS=79?YKJ:d\q>=7H8�p¢R9<[:DK�8NBDF!^_: bvb�?AS[ST?M:DF�Bd<[8
QD<lB�>[8�\]R9CMCMi�BD@l��F9:�¨VCM8NGZQ 8NG�¡

��,�
�,^C�,^=@?D,��
������� WZY#x}]XiaU��@Y#bTWZUXmhUa�)YLtBfwWZUXbL������������� ��!#"%$'&(�*),+'),-.)0/����1�	23�4!5��6����87().9 ),-.:_�^�`]Xv rabZfntazXY<;[iafnsjY#bZcTfwW p

= bZY#cTcd�?>�@�@ � �
� > � S[Uj]Xv �@\^UXv1cT�)p)��"�+0AB!5$(-.+C/EDF-HG�!I-HGB!'/16�:�/ED�+':��B-J�LKX�NMPO � = bZYdcTcd�G�`]Xv rabZfntazXYj�	MRQ+� � S�T�U �
� VW� ���<M5�<X[Ujmnt.� �']Xiazjl{]_zjY%fntaY#i�WZf�Y^gL]_WZfhUjiNfni WZ\^Y�mhfhv1fwWL�[Z\� D /�6\]^��-.)0/1�_���	2a`b/��B-.65/�9Ic0�	/�d

Z\�LD /16�]e��-.)0/��f����2g`b/1]hA��*-J��-.)0/1�8iL� � @*j k�k�l m�k8l1ka� � S�T l)�
� k � M�fhg!\^]XYdm�Q��nQ�bZr^fhr"]Xi{tfoE]_i^Y��V�np[fhmhm � �']Xiazjl{]_zjY�]_gL�)l^fhcTfwWZfnUXiqj � g!\aYdv�]Xc8bZYdq^mn]_gdY-l^iafhsEY#bTo

cZ]Xm8zXb ]_v1v�]_bL�rO6isojUX\^irQ+�bp�]d����fniacd��YLtBfhWZU_bL�%tbK�A	9u��),�B),�*�f����������� ��!_vn��),w�!�6\+���9 +Z�<�`]_cTfhm
�@mn]Xg �)�`Ydmhm �GS[Y!�[x UXbZ�G�y; � Q�� � S�z�z �

� UL� oa� ��mhv�]Xi.� �����`]_WZYdcd�^Y#WV]Xm �<{%!�-HG�),�y|1),���}),�B�	��-~!��	!�+'+ �<MPOe� = bZYdcTcd� � S�S�T �
� TW��� WZYdsjYdi = fhia�EY#b[]Xi{t = ]_l^m��@mhU)UXv��[S[]_WZlab ]_mymn]Xiazjl{]_zjYu]Xi{t�i^]_WZlBb ]XmycTYdmhYdg!WZfnUXi'�I�h!'GB��wL)0/165��9

���	2�7(65�1),�g+($()0!��	$\!�+Z� �LV j l�@8l myl z ka� � S�S @��
� l � M�]_bTWZfhi_Q�� S[UL�`]X�G��S�]>W ]Xmhfn]��	Ujv�]_bZU>sX]B�8]_i{t = ]>bTWZ\{]OSVfhpEUjzjf � ��sjUjmhlaWZfhUji U_x+l^iafnsjY#bZcZ]Xm

zXb ]_v1v�]_bL�#�	$()0!��	$\!!�?> Sy� j ��� k1m ��� z ��>�@�@ � �
� zW� �IY#bTbZYdiagdY#��YL]_gdUji.���B:�]e7\/�9 )0$%+0AB!5$()J!�+'�4-HG�!h$'/���!�w1/�9 �*-.)0/��R/EDN9u���*���B�L��!h�1�	2C-HGB!#G*�*]^����7(6E��),�^�

�`\^Y = Ydiazjlafni = bZY#cTcd� �LS�S l)�
� SW��� �	�	fwbZr)p%]_i{t�oa�?pVlabTx UXb t.�V�`\aYuYdv1Y#bZzXYdi^g#Y�U_x@mhfhi^zXl^fhceWZfhguceWTbZlag#WZlabZY�j%Q8i%U>sEY#bZs�fhY#� U_x�WZ\aY

fwWZY#b ]_WZYLt+mhYL]_bZiafhi^z8v1U�taYdm �8O6iCQVi^zXYdmhUV�`]Xi^zXYdmhUjcTfa]Xi^tI�[Ujv1Ydiafng#U = ]>bZfhcTf �XYLtBfhWZU_bZcd�B�B),]��y9u��-.)H�*�
-HG�!%t#w1/�9 �*-.)0/1�f/EDN����������� ��!!�{g \{]XqBWZY#b T �aq^]XzXYdc � > � m � k z � � qBbZfniazjY#b<� Y#bZmn]_za� �'UXi{taUXi'��>�@�@8>)�

��� @ � �	Ydi^i)p � v1fwWZ\'�`S�]_WZlBb ]XmycTY#mnY#g#WZfhUji5]Xi{t�g#l^mwWZlab ]_mycTYdmhYdg#WZfhUji"fhi�WZ\^Y+YdsEUXmhlaWZfhUji UXx�gdUXv1vulai^fwo
gL]_WZfhUXi'�<"%28�\A�-.),w�!F�h!'Gy��wL)0/�6 �?>1@�@ V � WZU-]Xq^qGYd]_bL�

��������� fhv1Uji��	fwbZr�p)� � pBi)W ] �1��fwWZ\aUjlaWVi{]>WZlab ]_mIcTYdmhYdg#WZfhUXiqj<pVUL��g#Ujv1qGUjcTfwWZfhUji^]XmhfwW p%Y#v1Y#bZzjYdc�x~bZUjv
sEU)gL]_r^l^mn]>bTp1fhi�]+qGUjqal^mn]_WZfhUji�U_xymhYL]_bZiaY#bZcd�4O6i0�V�*�	i^fhzj\)W@Y#W�]Xm �h�BYLtafwWZU_bZcd���qGB!%t<w1/�9 �*-.)0/�����6\:
t#]^!�60��!���$�!�/ED%�����*���B�L��!!� �`]XvurBbZfntazjYF;Vi^fhsEY#bZcTfwW6p = bZYdcTcd�	>�@�@�@B�

��� > � oa�1X[Y#b ]>b t�� Ujm��:� �I]_i^zXl{]XzXY@]_gL�)l^fhcTfwWZfhUji'�jt^]>W ]`gdUjv1qBbZYdcTcTfhUji�]Xi^t[zjY#i^Y#b ]_mnfu�L]>WZfhUji'�*�����*���B�L��!
� `b/�]�]��y�B)0$'��-.)0/��a�	>�| � ��j U l m z�S � �LS�z >)�

���LVW� Q�� � WZUjmhg �EYj���3�1:�!�+')0���g�4!5��6��B),�*�g/EDF�<65/�7\��7().9 ),+'-.)0$C����������� ��!��f/L2�!(9 +Z� = \B��WZ\aYdcTfhcd�q�[YdqaWL�
UXx ��mhYdg!WTbZfngd]Xm	��iazjfhi^Y#Y#bZfhi^z ]Xi{t��@UXv1q^lBWZY#b � gdfhYdi^g#Yj�*;[iafnsjY#bZcTfwW p-U_x:�`]_mhfhx UXbZiaf~]u]_W#� Y#bZ�EYdmhY#p)�
�LS�S ka�

��� k � M�Ydi^iaU
sj]_i[�.]X]Xi^Y#i�]_i{t = fhY#WZY#bgQVtBbZfn]j]_i^cd� �@Ujv1q{]>bZfhi^z3W �@U lai^cTlaqGY#bZs�fncTYdt zXb ]Xv1v�]>b
fhi{talag#WZfhUji cepaceWZY#v1c j4Q8mnfhzXi^v1Ydi)WToHr{]_cTYLt	mnYd]_bZi^fhiaz�s�cd����MPO�� ���BO i��@Ydi���bW�UjcTY`Y#W�]_m �n�EYLtafwWZUXbZcd�
�#6E/L$\!\!52�)H�*��+�/ED3�<�%"3Z1`��y�8�8�>�?>�@�@ � �

���WUL� �.]_g!\ � UXmn]Xi'� � p�W ]_i��8l^qaq^fhi'�W�	]Ls�fntCpVUXbZi.�E]_i{t � \^fhv1UXi ��taY#mnv�]_i'�*Q8laWZUXv�]_WZfhg`]_gL�)l^fhcTfwWZfnUXi
]Xi^tkY(�1g#fnY#i�W�bZYdqBbZYdcTYdi)W ]_WZfhUXi�UXx cepBi)W ]Xg#WZfhg�ceWTbZlag#WZlabZY#cd���qG*)H+�w1/�9 �*]}!!�

���LTW� p[YdiBbTp�� bZfhzX\�WZUXi'�O�@Ujv1qGUXcTfwWZfnUXi{]_m�cepai)W ] �Ox bZUXv gdlamwWZlab ]Xm WTb ]Xi^cTv1fhcTcTfhUji.��"%6�-.) ��$()0��9���) DL!!�
z | � �!�	>1@�@8>)�


