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MPi[\�|sGJhlqsIP�UZUO`|siJhjOsO,IP��|`qHZUO`|���qsh��LCxILi �,h�|sGJI�\[O�R z�GJh$MPKx�PIPqHCN|sG[�;CNO�OsGJI��Di
d¡ZUi[\Jh�q�qshjMPOsILi[M��UKxh
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IP�y|sGJh,¤?Z[E�KNCN\JhjMPi	iJIPqH�¥IP�¦Cx|sOYqshjOHCN\[Z[MPK§R�vyqHhjKNCN��CNiUM�qsn6igZ[�,h�qSCNE�MPK�h�¨�w^h�qHCxhji[E�h>CNOYw[qshjO`hjip|`hj\©|sG[M�|
OsGJI0��O1OsZ[�UO`|sMPip|sCNMPK^�LMPCNi[O1CFi'h��:E�Cxhji[E�n'I�fPh�qD|sGJh�|`qHMP\UCx|sCxILi[MPK
�,ILi[IP|`ILiJh�|`qHZ[Os|���qsh��LCxILilM�w[wUqsILMPEHG
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E�ILi[OsCF\Jh�q�|sGJh�w[qHIP�UKxhj�9IP��O`ILKxf�CNiJ�

Q�RTSGUWV �>X R ÿ R ÿ U
��GJh�qHh Q CNO�M>|���CFE�h�E�ILip|sCNigZJILZ[OsKNn:\[CÐo^h�qshjip|sCNM��UKxhD��Z[iUE�|sCxILi6�ÔqsIL�9Q´ü=Y:CNip|`I Qôü=Z�Ry��huw�M�qs|sCx|sCxILi�|sGJh
hj�gZ[M�|sCxILi[O>IP� R ÿ R ÿ U CNi}|`I\[ R iJIP|�iJhjE�hjOsOHM�qHCNKxnA\[CFOT]�ILCFi}| U O`h�|sO�^ Q�_ RTS`U2a�_Tb9c9d ��IPqIe V ÿ�XgfgfgfhX [{dy��Cx|sG
^ ÿ�Xgfgfgf#Xji a-Vlk ]nm k aomqpgpgp#m k�r dUMPi[\$\Jh��UiJh

s9t RTS`UNu9v�wVyx2Qjc9d�RTS`Uhx �ÔIPqqe V ÿ�Xgfgfgf1X [ X R ÿ R � U
��GJh�qHh x p x CNO�|sG[hYIPqS\[CNi[M�qsn�¤¦Z[E�KNCF\JhjMPi'iJIPqH��MPi[\'��G[h�qsh Q c9d CNO�|sGJhufPhjE�|`IPqHO���GJILO`huE�IL�,w^ILiJhjip|sO
M�qsh>|sGJh E�IL�,w^ILiJhji}|sOYIP� Q CNi[\Jh�¨�hj\l�gn k t RYz1GJh�w^ILCNip| S CNOD|sGJh�qsh���IPqsh M�OsILKNZJ|sCxILi$IP� R ÿ R ÿ U Cx��MPi[\
ILi[KxnACN� s9t RTSGU�V � ��IPq7e V ÿ�Xgfgfgf1X [�R	z1G[h��gZ[MPi}|sCN|�n s9t RTS`U ��M�nA�^h�CNip|`h�qsw[qHh�|`hj\VMPO>|sGJh'OsCx¢�h:IP�
|sGJh�qHhjOsCN\[Z[MPK^IP��|sGJh-e���|sG©O`h�|�IP��hj�gZ[M�|sCxILi[ODM�|�|sGJh�w^ILCNip| S R?��h��DCNKNK^MPKNO`I:ZUO`h�|sGJh�M��U�[qsh�f�CNM�|sCxILi[O
s RTSGU�VzR s ] RTSGU XgfgfgfhX s r�RTS`UjU){ d s#| u9v�wV s RTS | U MPi[\ s t _ | u9v�wV s9t RTS | U R�Q�iV|sGJh'OsCN��wUKxhjO`|�E�MPOshPd¦|sG[M�| CNO
��GJhji}[ V�~ MPi[\ k t V ^+e a dX�?h�G[M�fPh�|sG[M�| s t _ | V�� Q t RTS | Ug� MPi[\ x s#| x=V�x2Q�RTS | Uhx R
��h���ILKNKxI0�=|sGJhuE�KNMPOsOsCFE�MPK
M�w[w[qsILMPESG£�ÔIPq1OsILKxfgCFiJ� R ÿ R ÿ U d���G[CNESG'E�ILi[OsCNO`|sO�IP����CNiUCN��Cx¢jCNi[��M,�,h�qHCx|

�ðZ[i[E�|sCxILi£CNipfPILKxf�CNiJ�,O`IL�,h�iJIPqH�9IP��|sGJhuqshjOsCF\[Z[MPK§R��JIPqYOsCN�,wUKFCNE�Cx|�nPdg�¡h�EHGJIgILO`h�|`I:E�ILi[OsCN\[h�q
��CFi� b#� ���n� RTSGUoV��� x s RTSGUhx a f R ÿ R 	 U

BDIP|`h$|sG[M�|�|sGUCNO�CNO,MAKNhjMPO`|���Os�gZ[M�qshjO���IPqH�>Z[KNM�|sCxILi IP� R ÿ R ÿ U d��DG[CNEHG�]sZ[O`|sCN�[hjO |sGJh$O`hjE�ILiU\ wUM�qs|,IP�
|sGJh wUM�w^h�q��ÜOY|sCx|sKxhPR R z1GJh,KxhjMPO`|uOs�gZ[M�qshjO�M�qsh,�¡hjCx�LGp|`hj\�Cx�y|sGJh,OsZJ��O`h�|sO k t M�qsh,iJIP|�\[CNOT]`ILCNip|�R U ý ZJq
IP�>]`hjE�|sCxfPh$CNO�|sGJh�qsh���IPqsh£|`IA�Ui[\�M R KxIgE�MPK U ��CNi[CN�:Cx¢�h�q SE� IP� � RTS`U R�Q²� � RTS`�9U\V � d SE� CFO,MPKNO`IAM
O`ILKNZ[|sCxILi'IP� R ÿ R ÿ U R
z1G[h�E�KFMPOsO�IP�{MPKx�PIPqSCx|sG[��O¡|sG[M�|��¡h�\[CNOsE�Z[OHO¦��IPq1MPEHG[CNh�fgCNi[�>|sGUCNO¡IP�>]�hjE�|sCNfPhu�XhjKNILiJ�LO¡|`I>|sG[h�E�KNMPOsO

IP�[|`qHZUO`|���qsh��LCxILi �,h�|sGJI�\[O�MPi[\>MPKNO`I�|`I�|sG[M�|áIP���o�/�)�9�����g�T�0�h�#��CFi}|`qsI�\[Z[E�hj\��gn���Kxh�|sEHGJh�qyMPiU\�k�h�n}o^h�q
R �����
� U R û Kx|sGJILZ[�LG IPqHCx�LCNi[MPKFKxn�CNip|`hji[\Jhj\ ��IPq¦|sGJh1OsILKNZJ|sCxILi IP�
E�ILi[O`|`qSMPCNiJhj\,IPw[|sCF��Cx¢jM�|sCxILi w[qHIP�UKxhj��O�d
�¡h$E�KNMPCN� GJh�qHhl|sG[M�|�|sGJhl�:MPCNi CN\JhjM©IP��|sGJh$M�wUw[qsILMPEHGmd¡i[MP��hjKxn |sGUM�|�IP�YMA�UKx|`h�q�|`IV\[hjE�CN\Jh£ILi
MPE�E�h�w[|sM��UCFKNCx|�n IP��|sG[hAOsZ[E�E�hjOsOsCNfPh CN|`h�qHM�|`hjO�du��Mjn �^h h�¨g|`hji[\[hj\=|`I�|sGJh�E�ILi}|`h�¨�|$IP� R ÿ R ÿ U RÚz1GJh
�gZJhjO`|sCxILi�CNOyIP�mCNip|`h�qshjO`|�d�OsCNiUE�h��,ILO`|?IP�
|sGJh�qshjE�hjip|�E�ILi}|`qHCN�UZJ|sCxILi[Oy|`I�|sGJhD�[hjKN\�IP�
��Kx|`h�q?MPKx�PIPqSCx|sG[��O
R O`h�h���Kxh�|sESGJh�q�MPi[\&kmh�npoXh�q�d �����
� d���Kxh�|sESGJh�qjd¦k�h�n}o^h�q�MPi[\&z{ILCNi}|�d ÿ�����  d���Kxh�|sESGJh�qjd¦k�h�n}o^h�q�MPi[\
z{ILCNi}|�d �����
��¡ d�WYILZ[KF\lMPi[\$z{ILCNip|�d �����Jÿ dG��Kxh�|sEHG[h�qjd^WYILZUKN\
dUk�h�n}o^h�qjd^z�ILCNip|�MPi[\$�£¢MPESG}|`h�q�d �����
�¥¤ d
WYILZ[KF\�MPi[\�z{ILCNip|�d �����
	¥¤ d��£¢MPESG}|`h�q�MPi[\�¦¡CNh��LKxh�qjd �����Jÿ d[WYILiJ¢jM��LM�d¥§�M�qSMPO¦MPi[\©¨yMPip|sC§d �����
� U qshjKNn
ILi'MPi:h�¨�|`h�qHi[MPK�ª�qshjOs|`IPqHM�|sCxILi6w[qsI�E�hj\[ZJqsh�«���GJILOsh�wUZJqHwXILOsh�CNO?|`I�qshj\UZ[E�hYE�ILiUO`|`qHMPCNip|¡CFiJ�ÔhjMPOHCx�UCNKNCN|sCxhjO
R C§R hPRád��DGJhjilILi[KNn6hj�gZ[MPKNCN|�nlE�ILi[O`|`qSMPCNi}|sOYM�qsh>w[qshjO`hjip|�d^O`ILKxfPh M�w[qsIP��Kxhj�ÚIP��|sGJh>|�ngw^h R ÿ R ÿ U dmMPKx�^hjCx|
w^ILOsOsCx��Kxn©M�wUw[qsIj¨JCN��M�|`hjKNn U R©z1GJh:�ðMPE�|>|sG[M�| R ÿ R ÿ U E�MPi&Cx|sOshjKx���Xh6G[MPi[\[KNhj\A�gnVM$��Kx|`h�q�MPKx�PIPqSCx|sG[�£d
��G[CFEHG
d1MPO6��CNKFK��^h	O`h�hji �^hjKxI���dD\JIphjO6iJIP|6h�¨gw�KNCNE�Cx|sKxn&\Jh�w^hji[\�ILi MPipn qshjO`|`IPqSM�|sCxILi w[qsI�E�hj\[ZJqshPd
|sGJh�qsh���IPqsh�OHCx�Li[Cx�UE�MPip|sKxn�h�¨�|`hji[\[O�|sGJhuqHMPiJ�Ph�IP��M�wUwUKNCNE�M��UCFKNCx|�n,IP�á|sGJh���Kx|`h�q1CN\JhjM�R
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z1G[h?�gZJhjO`|sCxILi�IP�UZ[OsCNi[�1�UKx|`h�q{|`hjEHG[i[CF�pZJhjO{��IPq{|sGJh¡O`ILKNZJ|sCNILi�IP�UiJILiUKNCNiJhjM�qmhj�gZ[M�|sCxILiUO{G[MPOáMPKxqshjMP\[n
�^h�hji�E�ILiUOsCN\Jh�qshj\��pn��áKNh�|sEHGJh�q�MPi[\>kmh�npoXh�q R �����
	 U dp�UZJ|�|sG[hjCxq{M�w[wUqsILMPEHG CNO{fPh�qsn�\[CxoXh�qshjip|���qsIL��|sGJh
ILiJh�w[qsIPw^ILO`hj\'GJh�qHhPR�QÀ|�CNi[\[h�hj\�qHhjKNCxhjO¡ILi'qshj\[Z[E�CFiJ��|sGJhuf�CxILKNM�|sCNILi:IP��M OsZJ�UO`h�|�IP�{hj�pZ[M�|sCNILi[O¡��G[CNKxh
¾ h�h�wUCNi[�6|sG[h,IP|sGJh�qufgCNILKNM�|sCxILi[OY��Cx|sGUCNi$�^ILZ[iU\[O�d^MPi[\ |sGJhji�MP\[M�w[|sCNfPhjKxn$qshj\[h��Ui[CNiJ��|sGJhjO`h�OsZ[�UO`h�|sO�R
¦¡n	E�ILip|`qHMPO`|�d{ILZJquM�w[w[qsILMPESG�|sM ¾ hjO�MPKNKáf�CxILKNM�|sCxILi[O�CNip|`I£MPE�E�ILZ[ip|u|`IP�Ph�|sGJh�q�MPi[\ \JIghjOuiJIP|�qshj�gZ[Cxqsh
|sGJh�qHh�fgCNOHCxILi6IP��MPipn'OsZJ�UO`h�|1\UZJqHCNiJ�>|sGJh�MPKN�PIPqHCx|sG[�£R
��h�CFi}|`qsI�\[Z[E�h¡ILZJqyMPKx�PIPqSCx|sG[� �ÔIPq�wUqsIP�UKxhj� R ÿ R ÿ U CNi�eghjE�|sCNILi � MPi[\,\[CNOsE�ZUOsO{CN|sO�E�ILi}fPh�qs�PhjiUE�hDCNi

eghjE�|sCxILi 	 RyBYZ[�,h�qSCNE�MPKXh�¨gw^h�qHCxhjiUE�hYCNO¡qsh�w^IPqs|`hj\'CNileghjE�|sCNILiÀ¿ MPiU\6OsIL�,huw[qshjKNCF��CNi[M�qsn E�ILi[E�KNZUOsCxILi[O
M�qsh�\[qHMj��i£CFi$eghjE�|sCxILi�ÁgR
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û i h���E�Cxhji}| |`hjESG[i[CN�gZJh6�ÔIPq,O`ILKxf�CNiJ� R ÿ R ÿ U CNO>|`I�Z[O`h'B�h��1|`ILi¸�ÜO IPq>|sG[hlWuMPZ[OsO���BDh��1|`ILi��,h�|sGJI�\
R IPq1ILiJh�ILi£|sG[hjCxq���MPi}n�f#M�qSCNMPi}|sO�KNC ¾ h�O`hjE�MPi}|D�,h�|sGJI�\[O U d���G[CNESG
d��ÔqHIL��M,E�ZJqsqshjip|�Cx|`h�qHM�|`h S | R MPi[\
w^ILOsOsCx��Kxn$��qsIL� CNiJ��IPqH��M�|sCxILiV�LM�|sGJh�qshj\ M�|>Cx|`h�qSM�|sCxILi[O�w[qshjE�hj\[CNi[�$Cx|`h�qHM�|sCxILiÑÐ U dyE�IL�,wUZ[|`hjO�M	|`qHCNMPK
O`|`h�w�Ò | MPi[\£|sGgZ[O�n�CxhjKN\[O�M�����Ó ¤ �¥Ô>��ÓTÕ%�

S`Ö| V×S |=Ø Ò |�f
ÙYiJ�ÔIPqH|sZ[i[M�|`hjKxnPd�OsZ[ESG�MPKx�PIPqHCN|sG[��O���M�n�iJIP|��^hlE�ILi}fPh�qH�Phji}|6�ÔqHIL� MPi M�qs��Cx|`qHM�qsn&O`|sM�qs|sCNi[��wXILCFi}|
S'Ú d^MPi[\	�?h ��Mjn	G[MjfPh>|`I6CFi[E�KNZ[\Jh�CN|���Cx|sGUCNilM���qHMP�,h��¡IPq ¾ |sGUM�|D�LZ[M�qSMPi}|`h�hjOY|sG[CNODfPh�qsnl\JhjOHCxqHM��UKxh
w[qsIPw^h�qs|ÀnPR ý ZJq:wUqsIPw^ILOsMPK1CNO:|`I Z[O`h	MVOsZ[CN|sM��UKxh$E�IL���UCNi[M�|sCNILi IP��|sGJh$|`qSZ[O`|���qsh��LCxILi R O`h�h ù ILi[i
d
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Q²� R � R 	 U GJILKN\UO�MPi[\ � | 3 u ] dyO`h�| S | Ö ] V SEÖ| MPiU\ Z[iUO`h�| wyxMz*{.w�|*}�{ Rm¤?KNO`hPd�O`h�|
S | Ö ] V×S | MPi[\lO`h�| wyxMz*{.w�|*}�{ R

��� �.�p� ik� ���
���2�%�2"
���2(#=
mn�nl�(#�.���A�;�K(2�M���
=�m �
Q²� x Ò | xPñHG | d[ZJw
\[M�|`hu|sGJh�|`qSZ[O`|���qsh��LCxILilqHMP\[CNZ[O¡�gn6ESGJIgILOsCNiJ�

G | Ö ] õ����� ���
� þ Ú�G |�X þ ] G |n� Cx� � |}ó�u ] X� þ ] G |�X G |n� Cx� � | õ � u ] XRu a U� G |�X þ a G |n� Cx� � | 3 u a@�

IP|sG[h�qs��CNO`hPd[Osh�| G | Ö ] VvG | R¦Q²i[E�qHhj�,hji}|-Ð6�pn6ILiJh�MPi[\l�PI�|`I6eg|`h�w ÿ R
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z1GUCNO�MPKx�PIPqHCx|sG[�¥ILi[KNn$w[qsI0fgCF\JhjOuM'E�MPi}f�MPO���IPq�M'w[qHMPE�|sCNE�MPK�CF�,wUKxhj�,hjip|sM�|sCxILi
dmMPO��?h,G[M�fPh:iJIP|
�ðZ[KNKxn�OswXhjE�CN�[hj\ hjMPEHG O`|`h�wmR Q²i=w�M�qs|sCNE�Z[KNM�q�dD�¡hVG[M�fPh iJIP|l\Jh�|sMPCFKxhj\ GJI0� |sGJhVOs|`h�w Ò | E�MPi �^h
E�IL�,wUZ[|`hj\ CFiVw[qSMPE�|sCNE�h�|`I�OsM�|sCFO`�ÔnV|sGJh6OHZJ�:E�Cxhjip|�\JhjE�qHhjMPO`h£E�ILi[\[Cx|sCxILi R � R � U MPi[\ qshj��MPCNi&CNiV|sGJh
|`qHZ[Os|���qsh��LCxILi'��GJhji6qshj�gZ[CxqHhj\
dp��ZJ|�|sGJhuKNCx|`h�qHM�|sZJqHhYwUqsI�f�CN\JhjO�O`h�fPh�qHMPK�EHGJILCNE�hjO1IP�{\[CxqHhjE�|¡IPq1CN|`h�qHM�|sCxfPh
|`hjEHGUi[CN�gZJhjO�dpOsh�hYT$IPq) hYMPi[\'egIPqshji[Oshji R ÿ��� �	 U d�WYILZ[KN\mdpk�ZUE�CN\[C§dLü�IL��M�MPi[\:z�ILCNip| R ÿ������ U IPq ù G[M�wJ�
|`h�qk¡:IP� ù ILi[i	h�|YMPK�R R ������� U ��IPq�h�¨�MP�,w�KxhPRueJCN��CNKNM�qSKxnPd[|`hjEHGUi[CN�gZJhjO�|`I£CNiUCx|sCNMPKNCx¢�h�MPiU\	ZJw
\[M�|`h�|sGJh
|`qHZ[Os|���qsh��LCxILi qHMP\[CFZ[O�E�MPi �Xh ��ILZ[i[\ CNi ù GUM�w[|`h�q ÿ ¡6IP�¦|sG[CFOuKNMPO`|�qsh���h�qshji[E�hPR û OuCFOuZ[OsZ[MPK§d^�¡h�OsMjn
|sG[M�|�CN|`h�qHM�|sCxILi Ð'CNO�OsZ[E�E�hjOsO`�ðZ[K
Cx� � | 3 u ] R
¢ £ Ä F¥¤MÆ;Ä L�FPA§¦-ÅoDGÏ,Å¼AML�Å
��h�iJI0� CNi}fPhjOs|sCx�LM�|`hu|sGJhuE�ILi}fPh�qH�Phji[E�h�w[qsIPw^h�qs|sCNhjO¦IP� û Kx�PIPqSCx|sG[� � R ÿ dUZ[i[\Jh�q¡|sGJh���ILKNKxI��DCNiJ��Osh�|¡IP�
MPOsOsZU�,w[|sCxILi[OjR

� �!i Q�RTS`U CNO�|���CFE�h�E�ILi}|sCFipZJILZUOsKxn'\[CÐo^h�qshji}|sCFM��UKxhYILi£Qôü Y R
� �¨i z1G[h�Cx|`h�qHM�|`hjO S | qshj�:MPCNilCNi£M,�^ILZ[iU\Jhj\'\JIL��MPCNi'IP��Qôü=Y�R
�h� i ~ | RTS`U CNO1|���CNE�h�\UCÐoXh�qHhji}|sCNM���Kxh�ILi£Qôü Y �ÔIPqDMPKNK¸ÐXR
��� i �JIPqYMPKNK¸ÐXd ~ | RTS | UoV � RTS | U MPi[\ Q | VvWM~ | RTS | UWVvW � RTS | U f

BDIP|`h�|sG[M�| û ÿ d û � MPi[\ û 	 |`IP�Ph�|sGJh�qYCN�,wUKNn�|sG[M�|1|sGJh�qHh�CNO�M�E�ILi[Os|sMPi}| JM©�6 � OsZ[ESG£|sG[M�|

x2Q�RTSGUhxCñ J © X x�W a Q�_ÌRTSGUhx-ñ J © MPiU\ x�W a ~ | RTS`UhxPñ J © R 	 R ÿ U
��IPq1MPKNKEÐ6MPi[\£MPKFK S CFi�|sG[h�E�ILipfPh�¨£GpZ[KFKUIP�W^ S | a R¦z1GJh�O`hjE�ILi[\'IP�{|sGJhjO`h�CNiJhj�gZ[MPKNCN|sCxhjOy|sGJhji6hji[OHZJqshjO
|sG[M�| J	© E�MPi	MPKNO`I,�^h�EHG[ILO`hji$OsZUEHG£|sG[M�|

x�W a � RTSGUhxPñ JM© f
��h�E�ILZ[KN\ G[M�fPh:MPOsOsZU�,hj\©|sGJh |sGJqsh�h�E�ILi[\[CN|sCxILi[O R 	 R ÿ U CNi[\Jh�w^hji[\[hji}|sKxn£CNiUO`|`hjMP\ IP�?CN��wXILOHCNiJ� û � d
�UZJ|Y�¡h�G[MjfPh�ESGJILO`hjiAiJIP|�|`Il\JI£O`I'��IPqu|sGJh,OsM ¾ h,IP�?OHCN�,wUKNCFE�Cx|�nPR û OsOsZ[��w[|sCxILi[O û ÿ d û 	 d û ¿lMPi[\
R 	 R ÿ U M�qsh |ÀnpwUCFE�MPK{IP�¡E�ILi}fPh�qH�Phji[E�h�|sGJh�IPqsn	�ÔIPq�|`qHZUO`|���qsh��LCxILi��,h�|sG[Ig\[O R O`h�h ù GUM�w[|`h�q � MPi[\ ÿ � IP�
ù ILi[i'h�|DMPK§Rxd ������� U R
��hY�[qHO`|¡CNipfPhjO`|sCx�LM�|`hY��G[M�|?GUM�w[w^hji[OyCx�
CNiJ��i[Cx|`hjKxn>��MPi}n,f�MPKNZJhjO?M�qshDMP\U\Jhj\:|`I�|sGJhY�UKx|`h�q?CFi,|sGJh

E�ILZJqHOsh�IP�{|sG[h�MPKx�PIPqHCx|sGU�£R
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ª �):�:��T� ��� e�ZJw[w^ILO`h6|sG[M�| û e ÿ � û e � GJILKN\&MPi[\&|sGUM�|:CNiJ�UiUCx|`hjKxn���MPipn f�MPKNZJhjO IP� s1| M�qsh
MP\[\Jhj\'|`I:|sGJh��UKx|`h�q��gn'|sGJh�MPKx�PIPqHCN|sG[�£Ryz1GJhji

KNCF�|n«r¬ x2Q | x�V KNCN�|�«k¬ x�W � RTS | Uhx�V �>f R 	 R � U

­ (#�7�	~ � k�h�|©^1Ð _­a CNi[\Jh�¨©|sGJh:OsZJ��O`hj�pZ[hji[E�h,IP��Cx|`h�qHM�|sCxILi[O�M�|���G[CFEHG s#| b V s Ö| b \ ] CNO�MP\[\Jhj\|`I,|sGJh���Kx|`h�qjR�B�I0��MPOsOHZ[�,hPdJ��IPq1|sGJhuwUZJqHwXILOshDIP��M,E�ILi}|`qSMP\[CNE�|sCxILi
dU|sG[M�|�|sGJh�qshuh�¨JCNO`|sO1M,OHZJ�UO`h��
�gZJhji[E�hM^1Ð t ak® ^1Ð _ a OsZ[EHGl|sG[M�|

x s#| d x 3H¯ ]
��IPq¦O`IL�,h ¯ ] 6 � R¦e�CNi[E�h�ILZJq¦MPOHOsZ[�,w[|sCNILi[O�CN�,wUKxn�|sG[M�|�^ x s1| d xga CFO��XILZUi[\Jhj\ M��^I�fPhDMPiU\ �XhjKNI���d
|sGJh�qsh��>Z[O`|�h�¨�CNOs|1M ��ZJqH|sGJh�q�OsZJ��O`hj�pZ[hji[E�h}^1Ð ô a9® ^1Ð t a OsZUEHG£|sG[M�|

KNCN�ô «r¬ s1|±° V s ¬ �DCx|sG x s ¬ x 3H¯ ] f R 	 R 	 U
T$IPqsh�I�fPh�qjdU�pn:\[h��Ui[Cx|sCxILi�IP�o^1Ð ô a d s1| ° CNO¡MPE�E�h�w[|sM��UKNhY��IPq�|sGJhY�UKx|`h�q¡�ÔIPq�h�fPh�qsn ø d���G[CFEHG:CF�,wUKNCxhjO
CNi'wUM�qH|sCNE�Z[KNM�q�|sG[M�|�dU�ÔIPq1hjMPESG ø d[|sGJh�qshuh�¨JCNO`|sO�M�e�õ ^ ÿ�XgfgfgfhX [ a OHZ[EHG£|sGUM�|

s t _ | ° ý s t _ | °g² � ó ý�þ0ÿ�� R+x s#| °E² � x X x s#| ° x�U f R 	 R ¿ U
¦�ZJ| R 	 R 	 U MPiU\£ILZJq�MPOsOHZ[�,w[|sCxILiUO�ILi � CN�,wUKxn:|sG[M�|1|sGJh�qsh�h�¨�CNOs|sO1MPi ¯ a 6 � OsZ[EHGl|sG[M�|

� R+x s#|R°g² � x X x s1|±° x�U 3H¯ a
��IPq�MPKNK ø OsZJ�:E�Cxhjip|sKxn6KNM�qs�PhPR�YDhji[E�h��¡h�\Jhj\[ZUE�hu�ÔqsIL� R 	 R ¿ U |sG[M�|

s t _ | ° ý s t _ | °g² � ó ý�þ0ÿn¯ a
��IPq ø OsZJ��E�Cxhji}|sKNn©KNM�qH�PhPRÀ¦�ZJ|�|sGJh�KNh��Ô|���G[MPiU\VOsCN\[h,IP��|sG[CNO�CNi[hj�pZ[MPKFCx|�n©|`hji[\[O�|`I	¢�h�qsI	��GJhji ø
|`hji[\[O1|`I:CNiJ�UiUCx|�n��^hjE�MPZ[OshuIP� R 	 R 	 U d�ngCNhjKN\[CNiJ�>|sGJh�\[hjOsCxqshj\£E�ILip|`qHMP\[CNE�|sCNILi
R�Y�hjiUE�h

KNCF�_ «r¬ x s#| b x=V �>f R 	 R»Á U
ù ILi[OHCN\Jh�q¦iJI0� MPipn ø öõ÷^1Ð _ a MPi[\�KNh�|�Ð _A³ ôE´ �^h�|sG[hDKNMPO`|¡Cx|`h�qHM�|sCxILi��^h��ÔIPqHh ø OsZ[ESG:|sGUM�| s#| b¶µ °A·{��MPO
MP\[\Jhj\6|`I,|sGJh��UKN|`h�qjR¦e�CNi[E�hPd��gn:E�ILi[O`|`qHZUE�|sCxILi
dJh�fPh�qsn6OsZ[E�E�hjOsO`�ðZ[K^Cx|`h�qHM�|sCNILi��DGJh�qsh�|sGJh�f#MPKFZJhDIP�
s M�|¡|sGJhY|`qHCNMPKUwXILCFi}|¦CFO?iJIP|¡CNi[E�KNZU\Jhj\�CNi:|sGJhD��Kx|`h�q?�>Z[O`|?qshjOsZ[Kx|?CNi�M�\JhjE�qshjMPO`h�IP�
|sGJhYIP�>]`hjE�|sCxfPh
�ðZ[i[E�|sCxILi R OsCFi[E�h � | 3 u ] ILilOsZUEHGlCx|`h�qSM�|sCxILi[O U dJ�¡h�\Jhj\[ZUE�hu|sG[M�|�d[��IPqDMPKNK ø öõ÷^1Ð _­a d

� RTS ô U�ñ � RTS | bA³ ôE´ U X
MPi[\£|sG[h�qsh��ÔIPqHhu|sG[M�|

x s RTS ô UhxPñ£x s RTS | b�³ ô�´ Uhx f
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ù IL���UCNi[CFiJ��|sGUCNO�CNiJhj�gZ[MPKNCx|Àn:��CN|sG R 	 R»Á U MPi[\£|sG[hu��MPE�|D|sG[M�|PÐ _A³ ôE´ õ÷^1Ð _­a d[�¡h�IP�[|sMPCFi£|sG[M�|
KNCN�|n«r¬ x s#| x=V �>X

��G[CFEHG£CN�,w�KNCxhjO R 	 R � U MPi[\£E�IL��wUKxh�|`hjO1|sG[h�w[qsIgIP�ÀR ¸
k�h�|DZ[O1i[I���E�ILiUOsCN\Jh�q1|sG[h�E�MPO`h��DGJh�qsh�ILi[KNn��UiUCx|`hjKxn��:MPi}n'f�MPKNZJhjO�M�qHh�MP\[\Jhj\$|`I�|sGJh���Kx|`h�q�CNi

|sGJh6E�ILZJqHO`h�IP��|sG[h:MPKx�PIPqHCx|sGU�£dáMPiU\�h�¨�MP�:CNiJh��[qSO`|�|sGJh6E�MPO`h:��G[h�qsh�|sGJh6ipZ[���^h�q�IP��|`qHCNMPK¦wXILCFi}|sO
MPE�E�h�w[|sM��UKNh��ÔIPq�|sGJh��UKx|`h�q�CFOuMPKNO`Il�UiUCx|`hPR�Y�hji[E�hPd{|sGJh:��MPCFi |`hjO`|�IP�1eg|`h�w ¿l�ðMPCNKNO���IPq�MPKNKoÐ 3 Ð Ú d
OsM�nPd�MPiU\A|sGJh:��h�|sGJIg\ CNOu|sGJhji CN\Jhjip|sCNE�MPK�|`I©MPiAIPqH\[CFi[M�qsn©|`qHZ[O`|���qsh��LCNILiA�,h�|sGJI�\A��IPq���CFi[CN��Cx¢jCFiJ�

� RTS`U d
OsCFi[E�h>CN|`h�qHM�|sCxILi[OD�ÔIPq���GUCNEHG R � R 	 U �ðMPCNKNO�GUMjfPh�iJI6h�oXhjE�|uILi©|sGJh E�ZJqsqHhji}|�Cx|`h�qHM�|`h,iJIPq�ILi©|sGJh
|`qHZ[Os|uqsh��LCxILi qHMP\[CFZ[O�dmMPi[\���M�n �Xh,Cx�Li[IPqshj\�CNi |sGJh�E�ILipfPh�qs�Phji[E�h6|sGJh�IPqsnPR ý Z[q�MPOsOsZ[�,wU|sCxILi[O�M�qsh
OsZJ��E�Cxhji}|¦|`I�Z[O`hD|sGJh�qHhjOsZ[Kx|sO�IP� ù G[M�w[|`h�q � CNi ù ILiUi�h�|?MPK�R R ������� U MPi[\��¡hY�:Mjn,|sGJh�qsh���IPqshY\Jhj\[Z[E�h
|sGJh���ILKNKxI0��CNiJ�>|��¡I:wUqsIPw^h�qs|sCxhjO�R

ª �):�:��T� �¹� e�ZJw[w^ILO`h6|sG[M�| û ÿ�º û ¿VG[ILKN\ MPiU\&|sG[M�| ILi[KxnV��i[Cx|`hjKxnA��MPipnV|`qSCNMPK¡wXILCFi}|sO S Ö|
M�qsh'MPE�E�h�w[|sM��UKxh'��IPq�|sG[h��UKN|`h�qjR e�Z[w[w^ILO`h��ðZJqs|sGJh�qH��IPqsh�|sG[M�| |sGJh�qsh'M�qsh6ILi[Kxn��UiUCx|`hjKxn ��MPi}n
OsZ[E�E�hjOHO`��ZUK
Cx|`h�qHM�|sCxILi[OjRyz1GJhji S | V�S`� �ÔIPq�MPKFK
OsZJ�:E�Cxhjip|sKxn6KNM�qs�Ph�ÐXd[MPi[\ W � RTSE�gUoV � R

ª �):�:��T� � � e�ZJw[w^ILO`h�|sG[M�| û ÿ�º û ¿AGJILKF\
d�|sG[M�| ILi[KxnA��i[Cx|`hjKxnA��MPipnV|`qSCNMPK¡wXILCFi}|sO S Ö| M�qsh
MPE�E�h�w[|sM��UKNhY��IPq�|sGJh��UKx|`h�q�dgMPi[\6|sG[M�|�|sGJh�qHh�M�qHh�CFiJ�Ui[Cx|`hjKNn �:MPi}n6OsZ[E�E�hjOsO`�ðZ[KXCx|`h�qHM�|sCxILiUO�Ryz1GJhji

KFCN� CNiJ�|n«r¬ x�W � RTS | Uhx�V �>f

��h G[MjfPh>|sGgZ[O�E�I0fPh�qshj\�MPKNK�E�MPOshjO�d�h�¨JE�h�w[|Y|sG[M�|��DGJh�qsh�ILi[KNn6��i[Cx|`hjKxn'��MPipn£f#MPKNZ[hjO�M�qsh>MP\[\Jhj\
|`I�|sGJh��UKx|`h�qjdJ�UZ[|1CNiJ�Ui[CN|`hjKxn:��MPipn�|`qSCNMPK
w^ILCNip|sO�M�qsh�MPE�E�h�w[|sM��UKNh���IPq�|sGJhu�UKN|`h�qjRyQ�i£|sG[CNO�OsCN|sZ[M�|sCxILi
d
�¡h�|sGJh�qsh���IPqsh�G[M�fPhPdU��IPq�OsZJ��E�Cxhji}|sKNn�KNM�qs�Ph�ÐXdU|sGJqsh�h ¾ CNi[\[O�IP��CNip|`h�qs|���CFiJhj\£Cx|`h�qHM�|sCxILiUO�R� z�GJh��[qSO`|¦M�qshYCx|`h�qHM�|sCxILi[O¦��GJh�qsh S Ö| CNO?iJIP|?MPE�E�h�wU|sM��UKxhY�ÔIPq¡|sGJh���Kx|`h�qjd}��ZJ| R � R 	 U ��MPCFKNO�R�z1GJhjO`h

CN|`h�qHM�|sCxILi[O1GUMjfPh�i[I,h�oXhjE�|�dXMPi[\l��M�n6�^h�Cx�Li[IPqshj\
dJMPO1�¡h�M�qs�LZJhj\$M��XI0fPhPR

� z�GJh�O`hjE�ILi[\AM�qHh:Cx|`h�qHM�|sCxILiUOu��GJh�qsh S Ö| CNOuiJIP|�MPE�E�h�w[|sM��UKNh:��IPq�|sGJh,�UKx|`h�q�dm�UZJ| R � R 	 U GJILKN\[O�R
z�GJhjO`h�M�qsh�w^h�qs��hjE�|sKxn'O`|sMPi[\[M�qS\'|`qHZ[O`|���qsh��LCNILilCx|`h�qHM�|sCxILiUO�R

� z�GJh?|sGUCxqH\ ¾ CNi[\�CNO{��GJhji SEÖ| CFOáMPE�E�h�wU|sM��UKxh��ÔIPq�|sGJh¡�UKx|`h�q�d#��ZJ| s Ö| CNO{i[IP|�MP\U\Jhj\�|`IuCx|{�^hjE�MPZ[O`h� | 3 u ] MPi[\ R � R 	 U G[ILKN\[O�R�z1GJhjO`h1M�qHh�M��LMPCNi�O`|sMPiU\[M�qH\ R OsZUE�E�hjOsO`�ðZ[K U |`qHZ[Os|���qsh��LCxILi�Cx|`h�qSM�|sCxILi[O�R
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z1GJh O`hj�gZJhji[E�h IP��Cx|`h�qSM�|sCxILi[O'E�MPi |sGJh�qsh���IPqsh©�Xh©f�Cxh��?hj\ MPO'qshjOHZ[Kx|sCNiJ�V�ÔqsIL� M&O`|sMPi[\UM�qH\ |`qHZ[O`|��
qsh��LCxILi MPKx�PIPqSCx|sG[�£d
MPi[\ ¾ iJI���i E�ILipfPh�qs�Phji[E�h�qshjOsZ[Kx|sOYM�qsh,M��LMPCNi�M�w[w�KNCNE�M��UKxhPR û O�M6E�ILiUO`hj�pZ[hji[E�hPd
|sGJh�E�ILiUE�KNZ[OsCxILiUO?IP��k�hj����MPO 	 R � MPi[\ 	 R 	 M�qsh�MPKNO`I,f�MPKNCN\£CNi'|sG[CFO�E�ILi}|`h�¨�|�R
��h>OsZ[����M�qSCx¢�h�ILZJq1qshjOsZUKx|sO�CNi'|sGJh�i[h�¨g|�|sGJh�IPqHhj�£R

�c"��)�	(#�):»� � � e�ZJw[w^ILO`h�|sG[M�| û ÿ�º û ¿6G[ILKN\
R�z1GJhji£|sGJh�qHh�h�¨JCNO`|sO�M:OsZJ�UO`hj�gZJhji[E�hK^1Ð _­a OsZUEHG
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IP� � RTSGU CNO
qshjMPESGJhj\
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h�¨�wXhjE�|`hj\��^hjE�MPZ[O`h
Cx|���Mjn©G[M�w[w^hji	|sG[M�|�|sGJh hj�pZ[M�|sCNILi[O R ÿ R ÿ U G[MjfPh�iJI'O`ILKNZ[|sCxILi
d^IPq�|sG[M�|�|sGJh,Cx|`h�qHM�|`hjO��Ph�|u|`qHM�w[w^hj\
iJhjM�qyM�KxI�E�MPKJ��CNi[CF��Z[� IP� � RTSGU �DCx|sG>wXILOHCx|sCxfPh¡f#MPKNZ[hPR�e�ZUEHG MPi ILZJ|sE�IL�,h��:Cx�LG}|��^h¡|`qsILZJ�UKxhjOsIL�,h�Cx�
ILiJhuMPCN��O�M�|��Ui[\UCNiJ��M>qsIgIP|�IP� R ÿ R ÿ U dUMPO�IPwUwXILOshj\�|`I,M KxI�E�MPKNKxn:�:CNi[CN�>Z[�)qHhjOsCN\[Z[MPK�d}�UZJ|�MjfPILCF\[CNiJ�
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��G[CFEHG M�qsh ILZJ|sOsCN\[h>|sG[h OHE�IPwXh IP�¡|sG[CNO
wUM�w^h�qjR
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X ��IPq�MPKNK\Ð 3 Ð Ú X R 	 R � U
��IPq�O`IL�,hqÐ Ú 6 � MPiU\ O`IL�,h©E�ILi[O`|sMPip| J ¼ 3 ÿ R Q²i |sGJh$Z[OsZUMPK�|`qHZ[O`|���qHh��LCxILi E�ILip|`h�¨g|�d1|sGUCNO,CNO
MPZJ|`IL��M�|sCFE�MPKNKxn��LZ[M�qHMPip|`h�hj\ OsCNi[E�h$|sGJh$|`qHCFMPK�w^ILCNi}|�MPKx�¡M�ngO'KNCNhjO,��Cx|sG[CFi&|sGJh	|`qSZ[O`|�qsh��LCNILi�Cx|sO`hjKN�ÀRYDI��¡h�fPh�qjd
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Z[iJqHhjO`|`qHCNE�|`hj\£O`|`h�w�O�M�qsh�w^ILOsOHCx�UKxhPR(¦�ZJ|1�¡h���Mjn£O`|sCFKNKXIP�[|sMPCNi£|sGJh�O`|`qsILiJ�Ph�qDqshjOsZ[Kx|�Cx�á�¡h�M�qsh�qshjMP\[n
|`I&MPOsOsZ[�,h	|sG[M�| R 	 R � U GJILKF\[O���IPq�O`IL��h J ¼ wXILOHOsCx�UKxn KNM�qs�Ph�q6|sG[MPi ILiJhPd���G[CNESG���CN�LG}|��Xh	O`h�hji
MPOuM�qshjMPO`ILi[M��UKNh CF�,wUKxhj�,hjip|sM�|sCxILi©OsM���h��LZ[M�qH\
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ª �):�:��T� � � e�ZJw[w^ILO`h |sG[M�| û ÿ�º û ¿�MPi[\ R 	 R � U GJILKN\
R z1GJhji*KNCN� |n«r¬ x�W � RTS | Uhx V � R
T$IPqsh�I�fPh�qjdACN� CFiJ�Ui[Cx|`hjKNn ��MPipn�f#MPKFZJhjO�M�qsh MP\[\Jhj\ |`I |sGJh��UKx|`h�qjd	|sGJhji �?h G[MjfPh |sG[M�|
KNCN� |n«r¬ x2Q�RTS | Uhx�V � R



ÿg� 6-��¬­3'!#�"$��=®�¯'�°¯n±,!>������²'³`´h����µ(� ¶>·¸�+*-$��G�\¹W3��8���»º�º���µ¼¯�½'!#���E�

½ Ã J�¾ ÅoD¸O L�Æ;Ä�Å�¿cÀ�ÅoD¸O2ÅWAML�Å
��h1iJI0� KxIpI ¾ M�|�|sGJh�w[qHMPE�|sCNE�MPK��^hjG[M�fgCNILZJq�IP�U|sGJh�iJh�� �,h�|sG[Ig\>��GJhji M�w[w�KNCxhj\�|`Iu|`hjO`|�w[qsIP�UKNhj��O�IP�
|sGJhÂÁÄÃ
Å¥Ægq�E�ILKNKxhjE�|sCxILi R O`h�h�¦¡ILiJ�LM�qs|`¢Pd ù ILi[i
d�WYILZUKN\£MPi[\lz{ILCNip|�d ÿ���� Ágd�MPi[\©WYILZ[KN\
d ý qH�UMPi£MPi[\
z{ILCNi}|�d �����
�¥¤ U R?z{M��UKNho¿JR ÿ ILi�wUM��Ph ÿPÿ CNi[\[CNE�M�|`hjO�|sGJh?iUMP�,hjO{MPiU\�\[CF�,hji[OsCxILiUO^IP�[|sGJh¦|`hjOs|{w[qHIP�UKxhj��O
E�ILi[OsCF\Jh�qshj\
R1z1G[h�E�ILKNZ[�:i[O�ª�qshjOjRXOsCN¢�h�«�MPi[\ ª`Cx�Li
R��Ui[\[O «:CNil|sG[CFO�|sM��UKNh�CNi[\UCNE�M�|`h���GJh�|sG[h�qDIPq�iJIP|
|sGJh6qshjOsCN\UZ[MPKyM�| |sGJh�OsILKNZJ|sCxILi CNO�¢�h�qHI MPiU\V��G[h�|sGJh�q�|sG[h�IPqHCN�LCNi[MPK�w[qHIP�UKxhj� Os|sM�|`hj�,hji}|�CFi[E�KNZ[\JhjO
�^ILZ[i[\[OY|sG[M�|�M�qHh:Cx�LiJIPqshj\�G[h�qshPR û O�CFOuM�w[wUM�qshjip|u�ÔqHIL� |sG[CNO�|sM��UKxhPd�|sGJh,|`hjO`|�O`h�|�CNi[E�KNZ[\[hjODM'�ðMPCxq
��CÐ¨	IP�?w[qHIP�UKxhj��OYOsCx¢�hjOuMPi[\ I0fPh�qDÇ#Z[i[\[h�q`��\Jh�|`h�qH��CFiJhj\ E�MPO`hjO�R û KNKáh�¨�w^h�qHCN�,hjip|sOYqsh�w^IPqs|`hj\�CNi©|sG[CNO
O`hjE�|sCxILil�?h�qsh�qHZ[i'��Cx|sG'|sG[h�E�ZJqsqshjip|�fPh�qHOsCxILilIP�{|sGJh��JIPqs|`qHMPi � Á�È	É¶Ê±Å¥Ë�ÌÎÍBÆ'w�MPE ¾ M��Ph R O`h�h>W�ILZ[KN\
MPi[\£z{ILCNip|�d �����
	�¡ U ILi£M:úDhjKFKXk{M�|sCx|sZ[\Jh ù;  ¿ � wXIPqH|sM��UKxhuE�IL�,wUZJ|`h�q R ÿ R � T%YD¢Pd ÿ WY�gng|`h�IP�áü û T U
Z[i[\[h�q�|sGJhI�[Z#]sCx|sOsZ£��qs|;�JIPqH|`qHMPi$E�IL�,w�CNKxh�q���Cx|sG£\[h���MPZ[KN|¡IPwU|sCN��Cx¢jM�|sCxILimR
Q�il��GUM�|���ILKNKxI��DO�dU�¡h�E�IL�,w�M�qsh>Osh�fPh�qHMPK�f�M�qHCNMPip|sODIP��|sGJh�MPKx�PIPqSCx|sG[� \UCNOsE�Z[OsOshj\lM��^I�fPh>�ÔIPqYqshjKNCÐ�

M��UCNKFCx|�n6MPi[\£h��:E�CxhjiUE�nPR û KFK^f#M�qHCFMPi}|sO1\UCNOsE�Z[OsOshj\6ZUO`hu|sGJh�ESGJILCNE�h

� R+x s ô x X x s Ö| x�UoV x s ô x f
¤y��E�Cxhji[E�n	E�IL��wUM�qHCNO`ILiUOYM�qHh���MP\Jh�Z[OsCFiJ�:|sGJh,w^h�qs��IPqH��MPiUE�h>wUqsIP�UKxhjO�CNip|`qsI�\[Z[E�hj\	�pn úYILKNMPi�MPi[\
T$IPq) h R �����Jÿ U Rue�ZJw[w^ILO`hu|sG[M�|YM��LCxfPhji	f�M�qHCNMPip|ÐÏ?��qsIL� M:O`h�|¥Ñ�qsh�w^IPqs|sO1M:Os|sM�|sCNO`|sCNE}Ò _ t 3 � ��GJhji
qHZ[iVILi h�¨�MP�,w�Kxh}e©��qsIL� ILZJq�|`hjOs| Osh�|cÒ�d�MPi[\V|sGUM�|>|sG[h�Os��MPKFKxh�q�|sGUCNO�O`|sM�|sCFO`|sCNE�|sGJh��^h�|`|`h�q>|sGJh
MPKx�PIPqHCN|sG[��CNO1E�ILi[OHCN\Jh�qshj\
R�k�h�|

Ð R Ò X Ò � X±Ó UoV,Ô ÿ CN�ÀÒ ñ Ó Ò �
� IP|sG[h�qs��CNO`hPR

z1GJhjimdJ|sGJh-Ô¥�9�Túg���+� ¤ Õ ù �PÔE�Ì�Ì�W�Ý��IP��MPKx�PIPqHCx|sGU�ÕÏ?CNO�|sGJh���Z[iUE�|sCxILi
[ _ R Ó UWV×Ö t b#Ø Ð R Ò _ _ t�X Ò �t X±Ó U

� Ò � R Ó 3 ÿ U X
��GJh�qHh}Ò �t V ��CNi _Tb2Ù Ò _ t RYz1GpZUO�[ _jR ÿ U �LCNfPhjOD|sG[h���qHMPE�|sCxILi	IP�y|sGJh�igZ[���^h�q�IP�yh�¨JMP�,wUKxhjOD��IPqD��GUCNEHG
MPKx�PIPqHCN|sG[�ÚÏ
�¡MPOy|sGJh1�,ILO`|�h�o^hjE�|sCxfPh R MPE�E�IPqH\UCNiJ�u|`I�O`|sM�|sCNOs|sCNE�OWÒ _ t U dg[ _ R � U �LCxfPhjO�|sGJh���qHMPE�|sCxILi,IP��|sGJh
igZ[���^h�qY�ÔIPqY��G[CFEHG©MPKx�PIPqHCx|sG[�ÛÏ�CNOD��Cx|sG[CNi	M:�ðMPE�|`IPquIP� � IP�y|sGJh>�^hjO`|�d^MPi[\ KNCN�ÂÜ \ «r¬ [ _ R Ó U �LCxfPhjO
|sGJh���qHMPE�|sCxILi'IP��|sG[hYh�¨JMP�,wUKNhjO��ÔIPq���G[CFEHG6|sGJhuMPKx�PIPqHCx|sGU� OHZ[E�E�h�hj\Jhj\
Ry��h�E�ILiUOsCN\Jh�q�OsZ[ESG'M w[qsIP�UKxh
|`I��^h�M,fPh�qsn6h�o^hjE�|sCxfPh��,hjMPiUO1IP��E�IL�,wUM�qHCNi[�,|sGJhuqshjKNM�|sCxfPh��,h�qHCx|sO�IP��ILZJq�MPKN�PIPqHCx|sG[��CFEDf�M�qHCNMPip|sO�R
��h O`|sM�qs|Y�pn£h�¨JMP��CNiUCNiJ��|sGJh>�,ILO`|DIP�pf�CxILZ[OY�pZ[hjO`|sCxILi
dXi[MP�,hjKxn'|sG[M�|YIP��|sGJh>wXIP|`hjip|sCNMPK{MP\[\Jhj\

f�MPKNZJh IP�?|sG[h,�UKx|`h�qu|`hjEHGUi[CN�gZJh,E�IL�,wUM�qshj\�|`I£|sG[h��,IPqsh,|`qHMP\[CN|sCxILi[MPKá|`qHZ[O`|���qHh��LCxILi�M�w[w[qsILMPESG
R ��h
|sGJh�qsh���IPqsh�E�ILiUOsCN\Jh�q�|sGJh��ÔILKNKNI���CNi[� MPKN�PIPqHCx|sG[��CFEDf�M�qHCNMPip|sO�R

j ��� i z1GUCNOyf�M�qHCNMPip|¡CFO û Kx�PIPqHCx|sGU� � R ÿ ��GJh�qHhPdgM�|�hjMPEHG£CN|`h�qHM�|sCxILi
dg|sGJhY|`qHCNMPK�wXILCFi}|¡CNO?E�IL��wUZJ|`hj\
�gnuM�w[w[qsI�¨�CF��M�|`hjKxnu��CNi[CF��Cx¢jCNiJ� ~ _�` RTS |
Ø Ò U Z[OsCNiJ��|sGJh�WYhjiJh�qHMPKNCN¢�hj\�k�MPiUE�¢�ILO{z{qHZ[O`|���ü�h��LCxILi
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�DGJh�qsh ¯�/ CNO�|sG[h��:MPEHG[CNi[h?w[qHhjE�CNOsCxILi
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Cx|`h�qHM�|sCxILi[O���ILKNKxI0��CNiJ� |sGJhu�UqHO`|�ILiJh�M�|1��GUCNEHG'M,qshjOs|`qHCNE�|`hj\£O`|`h�wl��MPO�|sM ¾ hji
R?Q²i£MP\U\J|sCxILi
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qHhj�pZ[CNqshj�,hjip|�IP��eg|`h�w ÿ d[|sGJh�MPKx�PIPqSCx|sG[��O`|`IPwUODCx�

x�W � RTS | UhxPñ ÿg� \ ~�0 i(X IPq x2Q�RTS | Uhx ¬ ñ ÿg� \ ~ X R ¿JR � U
IPq�Cx��|sGJh	ipZ[���^h�q IP��CN|`h�qHM�|sCxILi[O h�¨JE�h�hj\[O ÿg����� d�IPq�Cx��|sGJhlE�IL��wUZJ|sCNiJ� |sCN��h£h�¨�E�h�hj\[O:ILiJh
G[ILZJqjR ý |sGJh�qD\[h�|sMPCNKNO1IP��|sGJh>CN�,wUKNhj�,hji}|sM�|sCNILilM�qsh�\UCNOsE�Z[OsOshj\£CNi	WYILZ[KF\$MPi[\	z�ILCNip| R �����
	�¡ U
MPiU\l\JI�iJIP|��:M�|`|`h�qDCNi'ILZJqDE�IL�,wUM�qHCNOsILi
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��� i z1G[CFO
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M���Kxh��ÔIPq�|sGJhu��Kx|`h�qjRyz1GJhYqshjOsZUKx|sCNiJ� �,h�|sGJI�\£CNO¡|sGJh�qsh���IPqsh�iJIP|sG[CFiJ� �UZJ|�M �UMPOsCNEY|`qHZ[Os|���qsh��LCxILi
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��� ~ i Q²\[hji}|sCNE�MPKm|`I:z1ü�dJh�¨JE�h�w[|1|sGUM�| R ¿JR ÿ U CFO�qsh�wUKNMPE�hj\£�gn R ¿JR 	 U R
û KNK?�ÔILZJq f�M�qHCNMPip|sO M�qsh'qshjMPO`ILi[M��UKNn�qshjKNCNM��UKNhPdáh�fPhji�CN��|sGJh�n MPKNK?�ðMPCNKxhj\ R ��G[CNKxh6O`|sCNKNK¦w[qsI�\[Z[E�CNi[�

M'fPh�qsn �PIgIg\�M�w[wUqsIj¨JCN��M�|sCxILi IP�¡|sGJh�O`ILKFZJ|sCxILi U ILi�w[qHIP�UKxhj��O76 w989:;89:)x MPi[\<6 w>=;:�}?:)x dX|��¡IlfPh�qsn
CNKNKx��E�ILi[\[Cx|sCxILi[hj\©KFCNiJhjM�q�KxhjMPO`|���OH�pZ[M�qHhjO�w[qHIP�UKxhj��O�R�z1ü1��qshj�gZ[Cxqshj\���IPqsh�|sG[MPi ÿg����� Cx|`h�qSM�|sCxILi[O���IPq
@>ACBM} 6 wEDCF Rn��z1ü �ðMPCNKNO�ILiHG;I |#{JD MPi[\HG;I |2{JK �XhjE�MPZUO`h�ILiJhDIP�
|sGJh��^ILZ[iU\[O�ILi:|sG[h�f�M�qHCNM��UKxhjO R |sG[M�|
M�qsh:CN�LiJIPqshj\�CNi ILZJq�|`hjO`| U ��MPO�f�CxILKNM�|`hj\
d{E�MPZ[OsCNiJ�lM$iJh��LM�|sCxfPh�M�qH�LZ[�,hjip|u�ÔIPq>M£KxIP�LM�qHCx|sG[�lR�z1G[CNO
h�qsqsIPq¡CNO�|sGJh�qHh��ÔIPqshYM�|`|`qHCx�UZ[|sM��UKxh�|`I>ILZJq¦EHG[ILCNE�hDIP�^|`hjO`|?w[qsIP�UKNhj��OyMPi[\�iJIP|y|`I�|sG[hDMPKx�PIPqHCN|sG[�)Cx|sO`hjKN�ÀR
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h�f�MPKNZ[M�|sCxILi[O U R�z1GJh,h��:E�CxhjiUE�n	�LMPCNiUO�CNip|`qsIg\UZ[E�hj\©�pn©|sGJh:iJh�� ��Kx|`h�q�|`hjEHGUi[CN�gZJhjO�|sGpZUO�M�w[w^hjM�q�|`I
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f�M�qHCNMPip|sO1M�qsh�|sGJh�qHh��ÔIPqsh�CNi[M�w[w[qHIPw[qHCNM�|`hPR
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MPi[\:|`I��^h1��ZUEHG6KxhjOsOyMP\Jf�MPip|sM��Ph�ILZ[O¡�ÔIPq?w[qsIP�UKxhj�:O���GJILO`h¥Y�hjOsOHCNMPi:G[MPO?M�OsCx�LiUCx�UE�MPip|�I�o���\[CFM��PILi[MPK
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d ý qH�UMPi,MPi[\�z{ILCNip|�d �����
��¡ dg��IPq¦\Jh�|sMPCNKNO U Rá��h�|sGpZ[O¦CNi}|`qHIg\[ZUE�h¡|À�?I>iJh��
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x2Q�RTSE�hUhx=V � d[|sGJh�qsh���IPqsh�CN��wUKNCNE�Cx|sKNn,��M�fPILZJqHCNiJ�,|sG[h>W�MPZ[OsO`��B�h��1|`ILi	�,I�\JhjK§R
ý E�E�MPOHCxILi[MPKxnPd{|sGJILZJ�LG
dm|sG[h�qsh�CNOuE�ILi[OsCF\Jh�qHM��UKxh �^hjiJh��[|���qsIL� |sGJh:BDh��1|`ILiA��Ig\JhjK�R z�GJh,�,ILO`|

h�¨�|`qshj�,h1h�¨JMP�,wUKxh�CNi |sGUCNO�\[CxqshjE�|sCNILi,CNO�|sG[M�|�IP�X|sGJh56 w;Y9@;B>Z)x w[qsIP�UKNhj�£d���G[CNESG,CNO�MPKNO`Iu|sGJh�wUqsIP�UKxhj�
��IPq1��G[CNESG x2Q�RTSE�hUhx CFO�KNM�qs�PhjO`|�RyQ²|�CNO�\[h�|sMPCNKxhj\lCNi£záM��UKxh7¿JR � R

ù vWÙ R O U Cx|`h�q�R ù W Cx|`h�qjR
z1ü�B � R ÿ ¡ ÿ��
z1ü � R � ÿ�	 ¿ ÿ�	 �
��z1ü�B � R ÿ � �
��z1ü � R 	 ÿ ¿   � Á �

záM��UKxhK¿JR � ��úYh�|sMPCNKxhj\Vw^h�qs�ÔIPqS��MPi[E�h�IP��|sGJh6z1ü�B�d�z1ü�dn��z1üDB�MPi[\°��z1ü f#M�qSCNMPi}|sO�ILiAwUqsIP�UKxhj�
6 w;Y9@;B>Z)x
û \[M�w[|sCxfPhYw[qsI�E�hj\[ZJqHhjOy|`I EHGJIgILO`h��^h�|��¡h�hji�|sG[huW�MPZUOsO���BDh��1|`ILi'MPi[\:|sG[hYBDh��1|`ILi'�,I�\JhjKUG[M�fPh

�^h�hji,O`|sZ[\[CNhj\ R Osh�h1úDhjiUi[CNO�dpW�M�n,MPi[\ ��hjKNOsG
d ÿ��� �ÿ dgz{ILCNip|�d ÿ���  ¡pd}IPq¦k{Z ¾SfOHMPi
d ÿ���� � dg�ÔIPqyCNiUO`|sMPi[E�h U d
�UZJ|�|sGJhjCNq1M�w[wUKNCNE�M�|sCNILi�|`I:ILZJq1��qHMP�,h��¡IPq ¾ CFO��Xh�nPILiU\'|sGJh�OsE�IPw^huIP�{|sGUCNO�wUM�w^h�q1MPi[\£CNO�w^ILO`|`w^ILiJhj\
|`I6WYILZUKN\£MPi[\lz{ILCNip| R �����
	�¡ U R
��h��UiUMPKNKxnuh�¨JMP��CNiJh¡|sGJh�CN�,wUMPE�|áIP�Uf�M�qsn�CNiJ�¼[�dP|sGJh�\[CN��hji[OsCxILi�IP�[|sGJh��UKx|`h�q�O`wUMPE�hPd}�pn�\[h��Ui[CNiJ�

O`h�|sOYIP�yhj�gZ[M�|sCxILi[O�MPOYh�¨�wUKNMPCNiJhj\	CNil|sG[h>CNip|`qsI�\[Z[E�|sCxILimR���h,G[MjfPh,ESGJILO`hji©|`I£E�IL�,wUM�qsh>ILZJq�CNi[Cx|sCNMPK
��z1ü f�M�qHCNMPip| R CNi ��G[CFEHG h�fPh�qsn hj�gZ[M�|sCxILi=G[MPOlCN|sO'I���i OHZJ�UO`h�| U ��CN|sG×Á \[CÐo^h�qshji}|£MPKx|`h�qSi[M�|sCxfPh
O`|sM�|`h��LCxhjO���IPq:�PqsILZJw�CNiJ��hj�gZ[M�|sCxILi[O�CFi Ð�\[CNO�]�ILCNip|,OsZJ�UOsh�|sOn�$|sGJh�n�M�qsh$qsh��Ôh�qHhj\ |`IVMPO���z1ü1W R Ð U d
��Cx|sG�Ð V ihg�� d ihggÿg� d ÿg� d � MPi[\ ÿ R R B�IP|`h6|sG[M�|�d�CNi�|sG[CNO�iJIP|sM�|sCxILi
d(��z1ü V ��z1ü1W R i U R U z1GJh
f�M�qHCNMPip|;�áz�ü�W R ÿ U ��M�n��^huO`h�hjilMPODM wUM�qs|sCNE�Z[KFM�q�i[ILi����,ILiJIP|`ILiJh��UKx|`h�q`��|`qHZUO`|���qsh��LCxILi£O`|`qSM�|`h��PnPd�CNi
|sGJh�O`wUCxqSCx|yIP�m|sGJhYw[qsIPw^ILOsMPKFO¦�gn�§uh�MPi[\�YDMPi R ÿ���� Á U d þ CNM�I,MPi[\ ù GpZ R ÿ���� Á U IPq�z{ILCNi}| R ÿ���� ¡ U R¦Q�i
ILZJq1h�¨�w^h�qHCN�,hjip|sO�d��¡h�OsCN�,w�Kxn:MPOsOsCN�LiJhj\£|sGJh[Ï§��|sG$hj�pZUM�|sCxILi£|`I�|sGJh�OsZJ�UO`h�|

Ò R Ï UoV,Ô �,I�\ R Ï X Ð U Cx�6�,I�\ R Ï X Ð U 6 �>X
Ð IP|sGJh�qH��CNO`h f

BDIP|�OsZJqHw[qHCNOsCFiJ�LKxnPd�MPKNK���z1ü1W&f�M�qHCNMPip|sOmMPi[\�z�ü���MPCFK�ILi�|sGJhyCNKFKÐ��E�ILi[\[Cx|sCNILiJhj\�wUqsIP�UKxhj��ON6 w>=;:98;:)x d
6 w>=;:y}C:)x R0�[MPCNKNZJqHhYILi'|sG[hiG9I |2{kj w[qsIP��Kxhj��O¡CNO��,IPqsh�qHMPi[\[IL�£dJOsCNi[E�h�Cx|�\Jh�w^hji[\[O?ILi'fgCNILKNM�|sCNiJ�>|sGJh
w[qsIP��Kxhj��i[h��LKxhjE�|`hj\,�^ILZ[i[\[Ojd#z1ü&�^hjCNi[�D|sGJh�ILi[KNn�f#M�qSCNMPi}|���CN|sGJILZJ|�OsZ[EHG>�ðMPCNKNZJqHh?\[ZJh�Cx|sO�CNiUOsCNO`|sMPi[E�h
ILi£qshjOs|`qHCNE�|`hj\lO`|`h�w�O�RW��z1ü1W R ihggÿg� U O`|sMPKNKNO�ILiOGSP w P$Q z9D R
z1G[huwXh�qH�ÔIPqH�:MPi[E�h�w[qsIP�UKxhjO�CFi �áCN�LZJqshjO=¿JR ÿ�	 |`I�¿JR ÿ Á�OsGJI0� |sG[M�|1|sG[huf#M�qHCFMPi}|sO1\UCÐoXh�q�dJ�UZJ|�|`I:M

�>Z[EHG'KxhjOsOsh�q�\[h��Pqsh�h�|sG[MPi'CNi:|sG[h�E�IL��wUM�qHCNO`ILiUO?\[CFOsE�Z[OsO`hj\6M��^I�fPhPRW�[IPq�hjMPEHG'IP��|sG[hD|sGJqHh�h�E�qSCx|`h�qHCNM�d
�¡h$iJIP|`hl|sG[M�|�MVG[Cx�LGJh�q�igZ[���Xh�q,IP�Y�PqsILZJw�O R MAG[Cx�LG[h�q,f#MPKNZ[h6IP��[ U Osh�hj��O,|`IAqshjOHZ[Kx|,CNi&�^h�|`|`h�q
w^h�qs��IPqH��MPi[E�hPR:z�G[CNO�h�o^hjE�|�CNO���ILO`|sKxn \[ZJh,|`Il|sGJh:��MPE�|�|sG[M�|�|sGJh:Osh�|�IP��Z[i[MPE�E�h�w[|sM��UKNh�f#MPKFZJhjO�CNi
M�G[CN�LGJh�q�\[CN��hji[OsCxILi[MPKX�UKN|`h�q1O`wUMPE�h�CFO�|�ngwUCNE�MPKNKNn�Os��MPKFKxh�q1|sG[MPi£��IPqDM:KxI�� ��Kx|`h�q�\[CN��hji[OsCxILi
d���GUCNEHG
|sGJhji�MPKNKxI��DO¦�,IPqshYCx|`h�qHM�|`hjO?|`I��^h�MPE�E�h�wU|`hj\
R¦z1GJh��XhjOs|yf#M�qSCNMPi}|sO?M�w[w^hjM�q¦|`I>�^h,��z1ü V ��z1ü1W R i U
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��Cx�LZJqsh°¿JR ÿ ¿�� Q²|`h�qHM�|sCxILiUOlw^h�qs��IPqH��MPi[E�h�w[qHIP�UKxh���IPq���z1ü�dP�áz�ü�W R ÿ U d}��z1ü1W R � U d}�áz�ü�W R ÿg� U d
��z1ü1W R ihggÿg� U MPi[\ ��z1ü1W R ihg�� U



�
���
����������������� �"!#�%$��'&(�����)�+*,�-�/.0!1*2����3%�54�!1*,67!#�����8�'�9$#*;:=<��
$>���"!#��� ��	

1 2 3 4 5 6 7 8 9 10
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

α

fr
ac

tio
n 

of
 p

ro
bl

em
s 

fo
r 

w
hi

ch
 s

ol
ve

r 
in

 w
ith

in
 α

 o
f b

es
t

TR
FTRG(1)
FTRG(2)
FTRG(10)
FTRG(n/10)
FTRG(n/2)
FTR

��Cx�LZJqsh7¿JR ÿ Á)� ù W)Cx|`h�qHM�|sCxILiUO�w^h�qs�ÔIPqS��MPi[E�huw[qsIP��Kxhu�ÔIPq-��z1ü�d%��z1ü1W R ÿ U d`��z1ü1W R � U d`�áz�ü�W R ÿg� U d
��z1ü1W R ihggÿg� U MPi[\ ��z1ü1W R ihg�� U
MPi[\À��z1ü1W R ÿg� U d[|sGJhuKNM�|`|`h�q�ILi[hD�^hjCNiJ��hjO`w^hjE�CNMPKNKxn�CFi}|`h�qshjOs|sCNiJ� Cx�
ILiJhu�,hjMPOsZJqHhjO ù vWÙ=|sCN��hPRyz1G[CNO
iJIP|>OsZJqsw[qSCNOsCNiJ�£OsCFi[E�h7[�\[CxqshjE�|sKxn�E�ILi[\UCx|sCxILi[Ou|sG[h6MP�,ILZUi}|�IP��iJhjE�hjOsOsM�qHnAO`|`IPqHM��Ph'�ÔIPq>hjMPEHG f�MPKNZJh
CNi |sGJh6�UKx|`h�q,MPi[\ |sGJh£MP�,ILZ[ip|�IP�D�?IPq ¾ �ÔIPq fPh�qHCx��n�CNiJ�$|sGUM�| M©iJh�� s Ö| f�MPKNZJh'CNO>MPE�E�h�w[|sM��UKxh£��IPq
|sGJh£�UKN|`h�q,IPq:iJIP|�R&��h$MPKNO`I�IP��O`h�qsfPhl|sGJh£�PIgI�\&wXh�qH�ÔIPqH�:MPi[E�h£IP�-��z1ü1W R ÿ U E�IL�,wUM�qshj\�|`I z1ü�d
��G[CFEHG£CNi[\UCNE�M�|`hjO�|sG[M�|�M�ZUi[CN\[CN��hji[OsCxILi[MPKU�UKx|`h�q1��M�n'w[qsI�f�CN\Jh�MPi$M�|`|`qHMPE�|sCxfPh�MPKN|`h�qHi[M�|sCxfPh�|`I:IP|sGJh�q
iJILi�����ILiJIP|`ILiJh�|`qHZUO`|���qsh��LCxILil��h�|sGJIg\UO�R
��h6MPKNO`IlM�|`|`hj�,w[|`hj\ |`IlwUM�qH|sCx|sCxILi |sGJh�hj�gZ[M�|sCxILiUO�CNiA\[CxoXh�qshjip|u�PqsILZJw�OuOsZ[EHGV|sG[M�|�|sGJh s _ÌRTS'ÚhU

M�qsh��UMPKFMPi[E�hj\�CNi,OsCN¢�hPdL�UZJ|�|sG[CNO�ILiUKxn�qHhjOsZ[Kx|`hj\,CNi ��M�qH�LCNi[MPKJ\[CÐo^h�qshji[E�hjO�|sGUM�|y��CNKNK�iJIP|��^h�\[CNOHE�Z[OsO`hj\
GJh�qshPR

l m©JMDEBonMÅoD£L�F¥¾ ¾ ÅWA-B`ÉÎÆ;AMH À�ÅoDGÉ�À�ÅoLNB`O±¦PÅoÉ
��h�G[MjfPh¡w[qshjO`hjip|`hj\>MDiJh�� MPKx�PIPqHCx|sGU� ��IPqáiJILiUKNCNiJhjM�q
hj�gZ[M�|sCxILi[OáMPi[\�iJILi[KNCNi[hjM�q�KxhjMPO`|áOs�pZUM�qshjO�d�|sG[M�|
�UKxhjiU\[O��UKx|`h�q¡MPi[\�|`qHZ[O`|���qsh��LCNILi:CN\JhjMPOjRá��huG[M�fPhDwUqsI�fPhj\
d�Z[i[\[h�q¦qshjMPO`ILiUM��UKxhDMPOHOsZ[�,w[|sCNILi[O�dL|sG[M�|�Cx|
�>Z[O`|¦E�ILipfPh�qs�Ph�|`I�M��[qHO`|���IPqH\[h�q¦O`|sM�|sCxILi[M�qHn,wXILCFi}|�IP�
|sGJhD¤¦Z[E�KNCF\JhjMPi�iJIPqH� �,h�qHCx|y�ðZ[i[E�|sCNILi
RN�[qsIL�
|sGJhYw[qshjKNCF��CNi[M�qsn>ipZU�,h�qHCNE�MPK�h�¨gw^h�qHCNhji[E�h�w[qHhjO`hji}|`hj\md�CN|?M�w[w^hjM�qHO?|sG[M�|�Cx|sO?h��:E�Cxhji[E�n:CFO¦qshj�:M�q ¾ M���Kxn
�PIgIg\
dD�^IP|sG CFi E�IL�,w�ZJ|sCNiJ� |sCN�,h MPi[\ CNi�|sG[h igZ[���^h�q�IP�>Cx|`h�qHM�|sCxILi[O6MPi[\ �ðZ[i[E�|sCxILi E�MPKNKNO�R Q²|sO
qshjKNCFM��UCNKNCx|Àn�CNO1�LKxIP�UMPKNKxn'OsM�|sCNOs�Ôn�CNiJ�Jd[��ZJ|1�ðZJqs|sGJh�qD�?IPq ¾ ILi	|sGJh�MPKN�PIPqHCx|sG[��CFEuGJhjZJqHCNOs|sCNE�O�CNO1h�¨�w^hjE�|`hj\
|`I:�UqHCNiJ�,CN�,wUqsI�fPhj�,hjip|sO�R ý ��E�ILZJqHO`hPd�|sGJhjO`h�E�ILi[E�KFZ[OsCxILi[O�\Jh�w^hji[\'ILil|sGJh�|`hjO`|�w[qHIP�UKxhj��O`h�|YZ[O`hj\
d
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MPi[\:|sGJhDMPZJ|sG[IPqHO¦M�qshD�?hjKFKUMj��M�qshY|sG[M�|¦ILiUKxn,E�ILi}|sCNigZJhj\6ipZU�,h�qHCNE�MPK[CFi}fPhjO`|sCN�LM�|sCxILi:E�MPi6E�ILiJ�[qH� |sGJh
OsZJ�P�PhjOs|`hj\ �LMPCFi[O�CNiV|sGJh�KNILiJ�Ph�q�|`h�qS�£R û �JIPqs|`qSMPi � Á	�,I�\[Z[KxhPdáE�MPKNKxhj\KÈ	É¶Ê±Å¥Ë�ÌÎÍBÆ R WYILZ[KN\ MPi[\
z{ILCNi}|�d �����
	�¡ U d�CNOuE�ZJqsqshjip|sKxn©Z[i[\Jh�q�\Jh�fPhjKNIPwXhj��hji}|u��IPqu|sGJhO)
ÌÎÊ#Ì5+]Ì5- KFCx�[qHM�qsn$IP�?IPw[|sCF��Cx¢jM�|sCxILi
MPKx�PIPqHCN|sG[��O R O`h�h�WYILZ[KN\�h�|{MPK§Rxd �����
��¡ U MPi[\�OHGJILZ[KN\��ðMPE�CNKNCx|sM�|`h?M���CN\Jh�q{Z[O`hyIP��|sGJhy��Kx|`h�q`��|`qHZ[Os|���qsh��LCxILi
MPKx�PIPqHCN|sG[�£R
� G[CNKxh�|sGJh?MPi[MPKxn�OsCNO
\[CNOHE�Z[OsO`hj\uM��^I�fPh¡CNO
G[Cx�LGUKxn�hji[E�ILZ[qHM��LCNiJ�Jd�Cx|
ILi[KxnDqsh�w[qshjOshji}|sO�|sGJhy�[qHOs|mO`|`h�wUO

CNi$|sGJh�M�qshjM�IP�yqshjOshjM�qHEHG©|sG[M�|�CNO1IPw^hjiJhj\$�pn£|sG[h>E�IL���UCNi[M�|sCNILilIP�¦E�KNMPOHOsCNE�MPKm|`qSZ[O`|���qsh��LCxILi©�,h�|sGJI�\
MPi[\	��Z[KN|sCN\[CN�,hjiUOsCxILi[MPK��UKx|`h�qHOjR?BYZ[�,h�qsILZ[O1h�¨g|`hji[OHCxILi[O�MPiU\l�ðZJqs|sGJh�q�\[h�fPhjKxIPwU�,hjip|sO�M�qsh�w^ILOsOsCx�UKNhPd
�^IP|sG�CNi |sGJh�IPqsn MPi[\�w[qHMPE�|sCNE�hPR û �[qSO`|:CN\JhjMV�?ILZUKN\��^hl|`I&E�ILi[OsCN\Jh�q:|sGJh$f�MPKNZJhjO:IP�u|sGJh Q�RTS | U
|sGJhj��OshjKxfPhjO���IPq1CNi[E�KNZ[OHCxILi�CFi�|sG[hu�UKx|`h�qjdJCNi[Os|`hjMP\'IP�{|sGJhjCNq�M���O`ILKNZJ|`huf�MPKNZJhjO�d���G[hjiJh�fPh�q1hjMPEHG$O`h�| k t
ILi[Kxn6E�ILi}|sMPCFi[O�M,OsCFiJ�LKxhuCNi[\Jh�¨^Ryz1GJh��UKN|`h�q�CNO�|sGJhjili[I�KxILiJ�Ph�q1qshjOs|`qHMPCNiJhj\'|`I�|sG[h�w^ILOsCx|sCxfPh�IPqs|sG[MPip|
MPi[\�w^ILOsOsCx�UKNnY�,IPqHh¡Cx|`h�qSM�|`hjOáE�MPi>�^h?MPE�E�h�wU|`hj\
R�Q²ip|`h�qshjO`|sCFiJ�LKxnPd�|sGJh¡h�¨g|`hji[OHCxILi�IP�UILZJq{|sG[h�IPqsn�|`I�|sG[CNO
E�MPO`h6CNOuO`|`qHMPCx�LG[�ÔIPqs��M�qH\
R,Q²|sO�h���E�Cxhji[E�n CNO�E�ZJqsqHhji}|sKxn©Z[i[\Jh�q�CFi}fPhjO`|sCN�LM�|sCxILi
R û iJIP|sGJh�q�wXILOHOsCx�UCNKFCx|�n
��IPqYMPKNKNI���CNi[�:h�fPhji �,IPqsh Cx|`h�qHM�|`hjOY|`I'�^h�w^IP|`hji}|sCFMPKNKxn£MPE�E�h�w[|sM��UKxh,CNOD|`I'CNi}|`qHIg\[ZUE�h�iJILi�����ILiJIP|`ILiJh
�UKx|`h�q>|`hjEHGUi[CN�gZJhjO�OHCN��CNKNM�q�|`I©|sG[ILO`h6\UCNOsE�Z[OsOshj\VCNi&WYILZ[KN\ MPi[\ z�ILCNip| R �����
	¥¤ U d?IPq>�gnV�,I�\[Cx��ngCNi[�
û Kx�PIPqHCx|sG[� � R ÿ |`IuMPE�E�h�w[| S`Ö| M�|�|sGJh�iJh�¨�|�Cx|`h�qHM�|`h�Cx�UCN|áwUqsIg\UZ[E�hjO{M�\JhjE�qHhjMPO`h1CNi>|sGJh��,h�qHCx|á�ðZ[i[E�|sCxILi
��G[CFEHG E�MPi��^hP]`Z[\[�Phj\�OsZJ�:E�Cxhjip|uCxqsqshjOswXhjE�|sCNfPh�IP�¡|sGJh�O`|`h�wAOsCN¢�hPR>��h�E�ILZUKN\ �ÔIPquh�¨JMP�,wUKNh ESGJIgILO`h
|`I:MPE�E�h�w[| S Ö| ��GJhji[h�fPh�q

� RTS | U ý � RTSEÖ| U 3 ��CFi R ¯ X J � � RTS | U �qp U
��IPq�O`IL�,h£w^ILOsCx|sCxfPh ¯ d J MPi[\sr¦R�z1GJh£E�ILipfPh�qs�Phji[E�h$|sG[h�IPqsnVw[qHhjO`hji}|`hj\�M��XI0fPhl\[CxqshjE�|sKNnVh�¨�|`hji[\[O
|`I E�I�fPh�q,|sG[CNO�MP\[\[Cx|sCNILi[MPK�E�ILi[\[Cx|sCNILi
d{��ZJ|�Cx|sO�w[qHMPE�|sCNE�MPK?Z[O`h�qshj��MPCNi[O�|`I	�^h�h�¨�wUKxIPqHhj\VCNi \Jh�|sMPCNK§R
Q²|���Mjn&MPKNO`I �^h£CNi}|`h�qHhjO`|sCNiJ� |`IAE�ILi[OsCF\Jh�q,IP|sGJh�q:iJIPqS��O>|sG[MPi�|sGJh£¤¦ZUE�KNCN\JhjMPi ILiJh£|`IAE�ILi[Os|`qHZ[E�|
|sGJh,�,h�qHCN|��ðZ[i[E�|sCxILi � RTS`U d^|sGJh ø ] MPi[\ ø ¬ iJIPqS��O��^hjCNi[�:IP�gfgCxILZUOYE�MPiU\[CN\[M�|`hjO�R�Q�i©|sG[CNOYE�MPO`hPd
|sGJh
OsZJ�Uw[qsIP�UKxhj�:O�E�ILi[OsCNO`|sODCNi R M�wUw[qsIj¨JCN��M�|`hjKNn U O`ILKxf�CNiJ�:KNCFiJhjM�q1w[qsIP�PqSMP��O�dU�DG[CNEHGmdUMPKx|sGJILZJ�LG	��hjMPOsCx�UKxh
CNi�w[qHCNiUE�CxwUKxhPdLqHhj�pZ[CNqshjO¡��ZJqH|sGJh�q?qHhjO`hjM�qHEHGl|`I \[h��UiJh�OsZ[Cx|sM��UKNhDOsZJ�Uw[qsIP�UKxhj� |`qHZ[i[E�M�|sCNILi'w[qsI�E�hj\[ZJqshjO�R
z1G[hDw^ILOsOsCN�UCNKNCx|Àn�|`I�GUMPi[\[KxhYKNCNiJhjM�q¡IPq1iJILi[KNCFiJhjM�q¡CFiJhj�pZUMPKNCx|sCxhjO�dpCNi'E�ILi#]`ZUi[E�|sCxILi���Cx|sG6hj�pZUMPKNCx|sCxhjO

IPquMPKxILiJhPd
MPKNO`I'E�ILi[OsCFO`|sODM6i[M�|sZJqSMPK{\Jh�fPhjKNIPwU�,hjip|�RYQ²|sOY|sGJh�IPqsh�|sCNE�MPK�MPO`w^hjE�|sOu\[CNqshjE�|sKxn'qshjOsZ[KN|sO���qsIL�
|sGJh�wUqshjO`hjip|�wUM�w^h�qjd[OsCNi[E�huCx|1CFO�hjiJILZJ�LG£|`I:qshj\Jh��UiJh

s9t RTSGUoV�x � Qjc9d�RTSGU � Ö x X
��GJh�qHh�|sGJh>O`ng���^ILK � Q | RTS`U � Ö OsCN�,wUKNn6�,hjMPOHZJqshjOD|sGJh�f�CxILKNM�|sCNILilIP�y|sGJhMÐp��|sG E�ILi[O`|`qHMPCNip|DM�| S RYz1GJh
MPi[MPKxn�OsCNO�IP�¦eghjE�|sCNILi 	 M�w[wUKFCxhjO���Cx|sGJILZ[|�MPipn£�,I�\[Cx�UE�M�|sCxILi'|`I:|sG[CNO1�,IPqHh��PhjiJh�qHMPKmE�MPOshPR?vyqSMPE�|sCNE�MPK
MPO`w^hjE�|sO1IP�á|sG[CNO�\[h�fPhjKxIPwU�,hjip|1��CNKFK��^h�\JhjOHE�qHCx�^hj\'CNi$WYILZ[KN\£MPiU\lz�ILCFi}| R �����
	�¡ U R
��hYE�ILi[E�KNZ[\Jh��gn,iJIP|sCNiJ�u|sGUM�|y|sGJh�CN\[hjMPO�w[qshjO`hjip|`hj\�CNi�|sG[CNO�wUM�w^h�q¦CN�:�,hj\[CNM�|`hjKxn>OsZJ�P�PhjO`|¦IP|sGJh�q

Z[O`hjO�IP�u|sGJh OsMP�,h	|`hjEHG[i[CF�pZJhjOjd1KNC ¾ h$|sG[h	CNip|`qsI�\[Z[E�|sCxILi�IP����Z[KN|sCN\[CN�,hjiUOsCxILi[MPK¡�UKx|`h�qSO:CNi iJILi[KNCNiJ�
hjM�q�w[qsIP�PqHMP�:��CNiJ� R ��GJh�qsh�E�ZJqsqshjip|?Os|sM�|`h���IP�F��|sGJh���M�qH|D�,h�|sGJI�\[O?ILi[Kxn�Z[OshDM>|��¡I���\[CN�,hjiUOsCxILi[MPKU�UKx|`h�q
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O`wUMPE�h U d�IPq?�UKx|`h�q¦|`hjESG[i[CN�gZJhjO¦�ÔIPq?|sGJhDO`ILKFZJ|sCxILi�iJILiUKNCNiJhjM�qyhj�gZ[CNKFCx�[qHCNZU� w[qHIP�UKxhj��O R ��G[h�qsh�|sGJhYE�IL� �
wUKxhj��hji}|sM�qHCN|�n6qshjOsCN\[ZUMPKXCFO1M,O`h�wUM�qHM�|`h��UKx|`h�q�hjip|`qsn U R

t Åvu�ÅWDGÅWAML�ÅoÉ
QbR�¦¡ILiJ�LM�qH|`¢Pd û R�ü�R ù ILi[i
dYB�R�QbR�TVRDWYILZ[KF\
d�MPi[\ v¦GmR¡k¦R�z{ILCNip|�RÕÁ�Ã]ÅÎÆ�� ù ILi[Os|`qHMPCNiJhj\ MPi[\

ÙYi[E�ILi[Os|`qHMPCNiJhj\�z�hjOs|sCNiJ�l¤¦ipf�CxqsILi[�,hjip|�RHw*xzy {¥� ¤ Õ¥� ¤
ù ��Ó���Õ¥� ��Õ[y ¤ �T�>�g� ¤ ��Ó ù+¤ �4|E�Ìú��~} ¤ �j��d�>� R ÿ U d ÿ���	 º�ÿ � � d ÿ���� ÁgR
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