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8:9&;=<&>@?A<-BDCA;�BFE:GAB+H&I"J7K CMLN;POQGR>&?R;�SNCTGABUCA9&BWVX9@BWVYGR9&;)Z[;PL\E]I_^@H1?A;P<&?R;PCA;`^/GRIFGASNB_^
GA9@;`B_?R;`a�b";PCA<-;POcSdIFLNLNJ�EeBD?�I_LgfD;`h&?iI_CjVkS\GR9�SN^ml_B_LN>+GRSgBD^�b"Sgan<&LNSg;oC%GA9&;:Cp<-;POcGA?iIFLDGA9&;PB_?R;`a�EeB_?
h-B_>&^@H&;PHqCA;`LgEsrtIDH"uvB_SN^/G�weB_?ob&anB_?R;Mf_;P^&;`?iIFLNLNJ=^&B_?Ra�IFLsx�B_<-;`?iIWGRB_?iC:B_^qI=yzSNLNh ;P?pG�CA<@IDOc;_{
| ^}BD< ;P?RIFGABD?T~�SNC�O`IFLNLN;PH1�%� �W���&�:SgEzS\G�OcB_ana�>+GA;oCTVkSgGA9}~[�F{q�qB_?R;�f_;P^&;`?iIFLNLgJDb%I_^
;`LN;`an;P^DG
~�B_E-I[�:IF^@IDOi9�IFLNf_;Ph&?iI���VkS\GR9�SN^ml_BDLg>+GRSgBD^�SdC�O`IFLNLN;PH�^&B_?Ra�IFLmS\E-~z~ �:� ~ � ~T{

��;`Gk��h-;�GA9&;MO`LgB/Cp;oH�OcBDana�>+GiIWGASNl_;�CA>&h@IFLNf_;Ph&?iITf_;P^&;`?iIWGR;PH�h/J)�D�A~�IF^ H�~[�W{
�	;
� ^&BWV�GA9@IFG)��SdC�SdCpBDa�;`GA?RSNOPIFLNLgJ�SNCAB_anBD?A<&9@SNO�GRB}GA9&;U?ASN^&f�B_EMO`B_^/GASN^m>&B_> CnEe>&^@OcGASNB_^@C
B_^���b�GR9&;qCp<@IDOc;�BFE[anIF�+Sga�IFL:SdH+;PI_LNC�B_E[�=b�Vk9&SdOi9�SdC�GA9&;qCRIFan;�I_C�GA9&;qCA<@I_O`;)B_E
OcBD^/GASN^/>@B_>@Cj9&B_anB_anBD?A<&9@SNCAa�C�BFE@� SN^DGRBzGR9&;�O`B_an<&LN;c�M^m>&a�h-;`?iCP{%8:9&;�<&LNI_^TSdCjGRB�CA9&BWV
GA9 IWG�� O`I_^�IFLdCpB�h-;=SNH&;`^/GASg¡@;PH�VkS\GR9£¢m< ;oO`¤:we~[xQb%GA9&;�CA;cG�BFEzIFLNL�¥§¦�¨©Cp>@Oi91GR9@IWG
we~)ª�¥ �Wx�SdC�^&BFG�SN^/lD;`?AGASNh&LN;_{�8:9&SNC�an;PI_^@C�GA9 IWG
;`lD;`?RJ�O`B_^/GASN^m>&B_> C�O`B_^/GASN^m>&B_> C�Ee>&^ OQGASNB_^«¬ BD^­� � ¢m<-;POP¤:we~�x[OcBD?A?R;PCA<-B_^@H&C�GABqI_^U;`LN;`an;P^DG ¬ BFE���{�®¯^	GA9@;nOPI_CA;�Vk9@;`?R;n�
SdCkGA9@;�I_LgfD;`h&?iInBFE
h-B_>&^@H&;PH°BD< ;P?RIFGABD?RC:BD^UI=yzSNLNh ;P?pGMCp< I_Oc;Db@V�;�VkSNLgL�CA9&BWV�GA9@IFG�GA9@SNC
9&BDa�BDanB_?R<&9&SdCpa±;`�mGA;`^ H&CkGRBnGA9&;�CA<@IDOc;MBFE���B_?R;`L7Ee>@^@OQGRSgBD^@CzBD^q¢+< ;oODw]~�xQ{dwe®¯^�f_;P^&;`?iIFL
GA9@;�SNa�IFf_;�BFE�GR9&;�;c�mGA;P^@H+;PH	9&BDa�BDanB_?R<&9&SdCpa²VkSgLNL
LNSg;�Sg^­�Tb³h&>&G�^@BFG�^&;PO`;PCRCAI_?ASNLgJ�SN^
�={´x

®tE�µ�SNC�IT��B_?R;`L@CA>&h@CA;cG2B_Ej¢m< ;oO_w]~�xQbDLg;`G�>@C�H+;`^&B_GA;:GR9&;�;PLg;Pa�;P^/G2BFE��¶O`B_?R?A;oCp<-B_^@H+r
SN^&f�GABq·&¸}hmJ�¹�wtµMxQ{�8:9&;P^

¹�wtµMxvº � ¹�w»µTx¼IF^@H©¹�wtµMx � � ¹�wtµMx
CAB�¹�w»µTx�SdC:I�CA;`LgE%I_H"uvBDSg^/GMweS»{ ;D{�½pB_?AGA9@B_f_BD^@IFLd¾Dx�<@?AB_uv;POQGRSgBD^�{ | LdCpB b/SgE
µ1¿�À �¶Á GA9&;P^
¹�w»µTxv¹�wÂÀ�x �¶Ã I_^@H

¹�wtµÅÄ�À�x � ¹�wtµMxjÆ£¹�wÂÀ�xcÇ
8:9m>@C�µÉÈÊË¹�w»µMxTSNCT¡@^&SgGA;PLgJ}I_H@H+S\GRSglD;_{�®¯^}E]IDOQGPb�SgG�SdC�O`B_an<&LN;cGA;PLgJ1I_H@H+S\GRSglD;=SN^}GA9&;
V�;PI � CA;`^ Cp;[GA9 IWGkEeB_?zI_^mJ=<@IFSN?kBFE�l_;oOQGRB_?iC�Ì%�pÍ=SN^�B_>&?zy�SgLNh-;`?AG�Cp<@IDOc;MÎÏGA9&;�a�IF<

Ð�Ñ_Ò ÓTÔ µÕÈÊÖw]¹�wtµMx¯Ì%�pÍ&x
SdCTIqOcBDa�<@Lg;`�	lWIFLN>&;PH­an;PIDCp>@?A;nB_^}��{)�	;�CA9@I_LgL�<@?ABWlD;�GR9&;PCA;=?R;PCA>&L\GiC�Sg^}< IF?AGASdIFLNLgJ
?R;`l_;P?RCA;PH�B_?iH+;P?PbPSg^MGR9@IWG%V�;
¡ ?RCpGj<&?RBWl_;�GA9@;�;c�+SdCvGR;`^@O`;�BFEmGA9@;2OcBDa�<@Lg;`�[lWIFLN>&;oH�a�;oI_CA>&?R;
Ð Ñ_Ò Ó >@CASN^&f}GA9@;U×kSN;PCAØcr¯�°IF? � BWl1GR9&;`BD?A;Pa�bzI_^@H�GA9@;`^¶H+;oH+>@Oc;UGA9&;U;c�+SNCpGA;P^@Oc;UBFE�GA9&;
�WÙmÚP�-�]Û%ÜPÝÂ� ��� ÞzÜPß�Ù°Ý]à�Ùm�7ÜPÝeÜiá	B_?kâ��"�mãoÙmäFÜPÝÂ� �Åå&�@�]Û�Ù/à§�£Ù/�@ÚPÛ%�WÙ

µÕÈÊ�¹�w»µTxQ�

æ



weanBD?A;M<&?R;PO`SNCA;TH+;`¡@^&SgGASNB_^°h-;`LNBWV�x�Ee?RB_açVk9@SNOi9qV�;�O`I_^q?A;oOcBWlD;`?:~T{:8:9&; � ;PJ�GRBmB_L»b@SN^
I_H@H+S\GRSgBD^�GRB�GR9&;�Z[;`LgE]IF^ H�?R;`<&?R;PCA;`^/GiIWGASNB_^=GA9&;PB_?R;`a±IF^ H=GR9&;T×kSN;PCAØcr¯�°IF? � BWl�GA9&;PB_?R;`a
H+;oCAO`?ASNh&SN^&f�I_LgL�O`B_^/GASN^m>&B_>@C�LNSg^&;oIF?�Ee>&^@OcGASNB_^@C�BD^�ènwÂ�©x�IDC2h-;`SN^&f�CASgfD^&;PH�a�;oI_CA>&?R;PC�SNC
B_>@?�BDLNH=Ee?ASN;`^@H�bmGA9&;�×kSN;PCAØ�?R;`<&?R;PCA;`^/GiIWGASNB_^=GA9&;PB_?R;`a�EeB_?kOcBD^/GASN^/>@B_>@C�LgSN^&;oIF?�Ee>&^@OcGASNB_^@C
B_^�InyzSNLgh-;`?AG�CA<@I_O`;_{

é�ê�ë�ì�í�ë�ì�î
·�ï�ÙmÚo� �ÂÛjÜoÝ]�-�%Ú�� Þ:Üoß%ÙUÝ]à�Ù/�7ÜoÝeÜiá@ð ñ
ñóòTß�Ù°Ú`â�Ù/ä_Ü`�W�&��ÜPß�Ùm�@�WÙm�ôÞt� �=õ2�-Û%��à%ÙmàÅ���@�W���&��� â2Ù/�"�&ÜP� �"ÚDð ö
÷ùø Üo� ��Ù-úgÚnÞt�@�W�­Û%�Â�³ð ö

û ü ízî�ê�ýPþ)ì�ÿ`ê�ë�îÉê��§ì���í ÿ��qí�ë�ì�ÿQì����
®¯^­GA9&SdC�CA;POcGASNB_^}�©H+;P^&BFGR;PCTIqO`LgB/Cp;oH	O`B_ana�>&GRIWGRSglD;=Cp;PL\Esr¯I_HWuvB_SN^DG�CA>&h@I_LgfD;`h&?iI)BFE:GA9&;
IFLNf_;Ph&?iI	B_E�IFLNL�h-B_>&^ H+;PHÅLNSg^@;PIF?)B_<-;`?iIWGRB_?iCnB_^¶I�y�SgLNh ;P?pG�Cp< I_Oc;	Î}{±wÂ¢m;PL\Esr¯I_HWuvB_SN^DG
an;PI_^@CMGR9@IWG�~ ¦¶� 	Ë~[��¦¶��{ x���JUGR9&;�Z[;PL\E]I_^@H1?R;`<&?R;PCA;`^/GRIFGASNB_^­GA9@;`B_?R;`aÏV�;
� ^&BWV¶GR9@IWGz��SdCkSdCpBDa�;`GA?RSNOPIFLNLgJ�SdCAB_anB_?R<&9&SdOzGRB�ènw]�©x�>&^ H+;`?�I�a�IF<�V�;�H&;`^&B_GA;MhmJ

~¶ÈÊ «~
IF^ H�V�; � ^@BWV¶GA9 IWG

~ � ÈÊ «~MÇ
�S\�
Ìj�AÍ�¦qÎqÇ

8:9&;�a�IF< «~¶ÈÊÖwe~�Ìj�pÍ&x
SdCkI�LNSN^&;PI_?:Ee>&^@OQGRSgBD^�B_^°ènw]�©x�VkSgGA9� we~zÌ%�pÍ&x �
��� ~ ��� Ì ��� Í � � � «~ ����� Ì ��� Í � Ç
®¯^q<@I_?pGRSNO`>&LNI_?kS\G�SNC�I=OcBD^DGRSg^m>&BD>@C:LNSg^&;oIF?kEe>@^@OQGRSgBD^°B_^°ènw]�©xc{zyz;P^@Oc;Db@hmJ=GR9&;�×kSN;PCAØcr
�°I_? � BWl�GR9&;`BD?A;Pa�bmGA9&;P?A;M;`�mSdCpGRCkI�>&^&S��/>&;TOcBDa�<@Lg;`��lWIFLN>&;PH�h-B_>&^@H&;PH�an;PI_CA>&?R;

Ð�ÑFÒ Ó
CA>@Oi9�GR9@IWG

we~zÌ%�pÍ&x ����� «~�� Ð�Ñ_Ò Ó � «~ ¦°ènw]�©xQÇ
�§9&;P^ «~�SdCz?R;PI_LÂb@~ � ~[��CAB°we~zÌ%�pÍ&x � w]Ìj�A~zÍ&x � we~�Í-�AÌ-xi{k8:9&;�>&^&S��D>@;`^&;oCAC�BFE�GA9&;
an;PIDCp>&?R;[Sgan<&LNSg;oC:GA9 IWG

Ð�Ó"Ò Ñ � Ð�Ñ_Ò Ó Ç

�



8:9m>@CPb+EeB_?z;oI_Oi9)¡&�+;PHq��B_?R;`L�CA;cG[µ �§� S\GiCzan;PIDCp>@?A; Ð�Ñ_Ò Ó wtµMxkH+;P< ;P^@H&C�LgSN^&;PI_?ALNJ=BD^Ì°IF^ H)I_^DGRS\rtLNSg^&;oIF?RLgJ�BD^�Í-{��­;M9@I"l_;
Ð wÂ�©x � ���É·!� Ð Ñ_Ò Ó � w]�oÌj�AÍ+x � weÌ%�pÍ&x

CAB � Ð�Ñ_Ò Ó w]�©x ����� Ì ��� Í � Ç
¢mBnSgE ¬ SNCzI_^mJ=h BD>&^@H+;oH���BD?A;PL-Ee>&^@OQGRSgBD^�B_^°ènw]�©xcb+GA9&;MSN^/GA;Pf_?iIFL�
� ¬ � Ð�Ñ_Ò Ó
SdCkV�;PLgL�H&;c¡@^&;oH³b I_^@H)SNCkh-B_>@^@H+;PH�SN^qIFh@CAB_LN>+GR;[lWI_Lg>&;MhmJ � ¬ � � � Ì ��� Í � {�®tE�V�;M9&BDLNH ¬
IF^ H°Ì­¡&�+;PH³b7GR9&SdC�Sg^/GA;Pf_?iIFL�SNC�I)h BD>&^@H+;oH	I_^/GASgr»LNSg^@;PIF?�Ee>&^@OcGASNB_^­BFE�Í-b�I_^@H°9@;`^@O`;�hmJ
GA9@;n×zSg;oCpØ�?A;P<&?R;PCA;`^/GRIFGASNB_^qGR9&;`BD?A;Pa GA9&;P?A;�;c�+SdCvGiC[I#"±¦�Î Cp> Oi9°GA9 IWG�GA9&SdC[Sg^/GR;`f_?iIFL
SdC�fDSglD;`^°hmJ�w$"��pÍ&xQ{M8:9&;%"YSN^&�/>&;oCvGRSgBD^UH+;P< ;P^@H&C[LgSN^&;oIF?RLgJ�B_^ ¬ IF^@HUB_^°Ì­h ;oO`I_>@Cp;
GA9@;�SN^/GA;`fD?RI_L%H+Bm;oC`b7IF^@H	CpB�V�;�9@I"l_;�H+;c¡@^@;PH°I�LgSN^&;PI_?�a�I_<&'�Ee?RB_a h BD>&^@H+;oHU��B_?R;`L
Ee>&^@OcGASNB_^@CzB_^��ùGAB�h-B_>@^@H+;PH�BD< ;P?RIFGAB_?iC�B_^qÎÏCA>@Oi9)GA9@IFG

w('nw ¬ x¯Ìj�AÍ&x �)� �ç¬ � Ð�Ñ_Ò Ó
IF^ H � 'nw ¬ x �*��� ¬ ��� Ç+ ^�OcB_^/GRSg^m>&BD>@C�Ee>&^@OcGASNB_^@CkV�;�9@I"l_; 'nw «~�x � ~
CAB�'²SdCTI_^­;`�mGA;`^ CpSNB_^1BFE�GA9@;=Sg^mlD;`?iCp;nBFE�GA9@;)Z[;`LgE]IF^@H­GR?RI_^@CpEeB_?RaÉEe?ABDaÏO`B_^/GASN^m>&B_>@C
Ee>&^@OcGASNB_^@C�GRB�h-B_>@^@H+;PH���B_?R;`L Ee>&^@OcGASNB_^@CP{2¢mB�V�; � ^&BWV§GA9 IWG�' SdC�a�>&LgGASN<&LNSNOPIWGASNl_;�IF^ H
GRI � ;oC�OcBDa�<@Lg;`�nO`B_^Wuv>&f/IWGRSgBD^�SN^/GAB�IDH"uvB_SN^/G2Vk9&;P^=?A;oCvGR?ASdOQGR;PH�GAB�OcB_^/GRSg^m>&BD>@C
Ee>&^ OQGASNB_^ C`{
��;`G�> C)<@?ABWlD;qGA9&;oCp;	E]I_OcGRC)EeB_?�IFLNLM��B_?R;`LzEe>@^@OQGRSgBD^@C`{ç®tE ¬ SNC�?R;PI_L�V�; � ^&BWV GR9@IWG
w('nw ¬ x¯Í7�pÌ7x�SdCnGA9@;UOcBDa�<@Lg;`��OcBD^Wuv>&fDIFGA;qB_Enw,'nw ¬ x¯Ì%�pÍ&x=CASN^@Oc; Ð�Ó"Ò Ñ � Ð�Ñ_Ò Ó { yz;P^@Oc;'nw ¬ x�SdCzCA;`LgEsrtIDH"uvB_SN^/GkS\E ¬ SdCk?R;PIFL-Ee?RB_a�Vk9&SNOi9�V�;�H&;PH+>@O`;�GA9@IFG'nw ¬ x � 'nw ¬ x � Ç-zBWV�GAB�GA9@;Ma�>&LgGASN<&LNSNOPIWGASNlmS\GvJ Ô 
@B_?/.��A~ ¦q��V�;[9 I"l_;�
� «. «~�� Ð�ÑFÒ Ó � w,.�~zÌ%�pÍ&x �)�
� «.0� Ð21-Ñ_Ò Ó Ç
¢mSN^@Oc;�GA9@SNC�9&BDLNH&C�EeBD?�I_LgL «.�¦�ènwÂ�©x[wsEeB_?�¡&�+;oH=~z�AÌj�pÍ&x2V�;[OcBD^@OcLN>@H+;[hmJnGA9&;[>&^&S��/>&;cr
^&;oCAC:B_EjGA9@;Ma�;oI_CA>&?R;�GR9@IWG

Ð 1 Ñ_Ò Ó � «~ Ð Ñ_Ò Ó Ç
8:9&;P?A;`EeB_?R;_b/EeB_?zI_^/J�h BD>&^@H+;oH���BD?A;PL7Ee>&^@OQGRSgBD^ ¬ V�;[9 I"l_;

w]~zÌj�3'nw ¬ x � Í&x � w('nw ¬ xv~zÌj�AÍ&x � �
� ¬ � Ð 1-ÑFÒ Ó � ��� «~ ¬ � Ð Ñ_Ò Ó Ç
4



8:9&SdC�9&BDLNH@C
EeB_?�IFLNL@~�¦°ènw]�©x�I_^@H�CABThmJ�GR9&;�>&^@S5�/>&;P^&;PCRC�B_E-GR9&;�an;oI_CA>&?A;�IFfDI_Sg^jbFV�;
OcBD^@OcLN>@H+;[GR9@IWG

Ð Ñ_Ò 60758:9(;AÓ � ¬ Ð Ñ_Ò Ó
IF^ H�9&;P^@Oc;
w('nw ¬=< xvÌj�AÍ+x � � � <+¬ � Ð ÑFÒ Ó � � � < � Ð ÑFÒ 6>758:9 ; Ó � w('nw < xvÌj�3'nw ¬ x � Í&x � w('nw ¬ x?'nw < x¯Ì%�pÍ&x
B_? 'nw ¬=< x � 'nw ¬ x?'nw < x
I_CkH&;PCASg?R;PH³{

�	;�9@I"lD;)^@BWV±;c�mGA;P^@H+;oH�GR9&;�9&B_anB_anBD?A<&9@SNCAa Ee?ABDa ènw]�©x�GAB1��GAB}I	9&B_anBFr
anB_?R<&9&SdCpaÏEe?RB_a GA9&;)h BD>&^@H+;oH£��B_?R;`L�Ee>&^@OQGRSgBD^@C�B_^�� GRBUh-B_>&^@H&;PH}BD< ;P?RIFGAB_?iCMBD^
Î}{ -zBWV�H+;c¡@^@; Ô ¹�wtµMx Ô � 'nwv· ¸ x
EeB_?zI_^mJ���B_?R;`L³Cp;`G[µ�{
8:9&;�EeB_LNLNBWVkSg^&f�E]IDOQGRCkI_?A;�SNana�;oH+SdIWGA; Ô

æ {:¹�w Á x ��Ã� {:¹�wÂ�©x � �MGA9&;MSdH+;`^/GRS\GvJ4 {:¹�wtµ ¿1À�x � ¹�w»µMxp¹�wÂÀ�x�I_^@H£¹�wtµMx �	� ¹�wtµMxQ{�®¯^�<@I_?pGRSNO`>&LdIF?ob�¹�w»µMx�SdC�I
CA;`LgEsr¯I_H"uvBDSg^/Gk<&?RBFuv;POcGASNB_^�B_<-;`?iIWGRB_?o{@ {�®tE2µ�¿�À ��Á GA9@;`^q¹�w»µ�Ä�À�x � ¹�w»µMx%Æ�¹�w»À�xQ{A {B
@B_?�;PIDOi9Å¡&�+;PH§Ì%�pÍX¦�Î¼GR9&;	CA;cG)Ee>&^@OcGASNB_^ ¹ Ñ_Ò Ó�Ô µ ÈÊ w]¹�wtµMx¯Ì%�pÍ&x=SdC�I
O`B_an<&LN;c��lWI_Lg>&;oH�a�;oI_CA>&?R;_{

¢m>@Oi9�In¹ SdCkO`I_LgLN;PH)I��WÙmÚo� �ÂÛjÜoÝ]�-���-Þ:ÜPß�ÙqÝ]à�Ùm�7ÜPÝeÜiá
{
®tG:EeB_LNLNBWVzC�Ee?ABDa�GA9&;MLdI_CpGkS\GR;`a
GA9 IWGkEeB_?zI_^mJ�¡&�+;PH)Ì°¦�Î}b+GA9@;ManI_<qµÕÈÊ�¹�wtµMx¯ÌqSdCzI_^�ÎÏlWIFLN>&;PH�an;PIDCp>&?R;_{

�	;)9@I"l_;)Cp9&BWVk^1GR9@IWGnIF^mJ1OcB_ana�>+GRIFGASNl_;�O`LgB/Cp;oH}Cp;PL\Esr¯I_H"uvBDSg^/G�CA>&h@I_LgfD;`h&?iIq�©B_E
GA9@;nI_LgfD;`h&?iI)BFE�h-B_>@^@H+;PH	B_<-;`?iIWGRB_?iC[B_^1I)y�SgLNh ;P?pG�CA<@IDOc;�Î fDSglD;PC[?RSNCA;�GRBqI)>@^&S5�/>&;
?R;PCAB_LN>+GASNB_^)BFE�GA9&;MSdH+;`^/GRS\GvJ)B_^�� � �°Cp<-;PODw]��xkCp> Oi9�GR9@IWG

~ ��� � «~��D¹ w æ x
SN^)GR9&;q½pV�;PI � ¾�CA;`^@CA;[GA9@IFG

we~zÌ%�pÍ&x ���
� «~�� Ð�Ñ_Ò Ó Ð�Ñ_Ò Ó w»µMx � w]¹�wtµMx¯Ì%�pÍ&xQÇ
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SdCkI�CASNa�<@Lg;�Ee>&^ OQGASNB_^�Vk9&;P?A;
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CAB � 'nw C x¯Ì-x � º ��� C � � � Ì � º Ç
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