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0 2�CoG�T�F�PDN�X VWN6P�F�HJd�Co^�KM`6KSHJP�N6TD^�CWjzKSIL[�aOCYNSRBC?F\G�HJILKMG�HJP�`hG�ADCl^�Co`S^�C?F�F�HON6PkRUT�P�VWG�HON6P�NS^�dDC?P�F�HOG©e
t,���;�u�¡� b �87:9<;�=%e p1@�ADCoNS^�C?I¡��F\G�KMG\C?F1G�A�KMG�G�ADCrI(C?KSP�FO��T�KM^�C3^�KMG\C�NSR�VWN6P��SCo^�`SC?P�VWC�NSRDG�ADC~X�K��SC?aOCoG
C?F\G�HJILKMG\NS^sR NS^sKSP�e�f�N6T�P�dDC?dER�T�P�VWG�HON6P2t � 9 ;;?> · � HJF��SCo^�e_VoaON6F\C(G\N UL��° # 7 ����XBA�HJV�A_HJFqPDC?KM^�aOe
KSF�`SN�Nzd�KSF�G�ADC  []KM^�KSI(CoG\^�HJVo®l^�KMG\C�NSR3VWN6P��SCo^�`SC?P�VWCS��G�ADN6TD`6AEG�ADC�R�T�P�VWG�HON6P¢X�C�C?F\G�HJILKMG\C(HJF)PDNSG
Co�SC?PEVWN6P�G�HJPnTDN6T�Fop@2�CoGBT�FBVWN6I([�KM^�C�G�A�C�^�C?F�T�aJG�F�KMf�N'�SCsXBHJG�AmG�ADC�aON'X~Co^�^�KMG\CsNSR,VWN6P��SCo^�`SC?P�VWC�R NS^
G�A�HJFB[�^�NSf�aOC?I NSf�G�KSHJPDC?dEHJP�� 8 C?ILHO^�N'�nF��nH �o���?�S�S|6��pBA�F�HbPD`LG�ADC�VWN6ILI(C?P�G�F�vnp�NSR~uzC?VWG�HON6P�vnpwvn��G�ADC
R N6abaON�XBHbPD`�aON�X�Co^�f�N6T�P�d(HJF�K	d�HO^�C?VWG3VWNS^�N6aJaJKM^�e�NSR;G�ADCB^�C?F�T�aOG�F,NSR3� 8 C?ILHO^�N��zF\�nH �W���?�S�S|6�3XBA�HJV�A(X�Co^�C
NS^�HO`6HJP�KSaJaOeLR�NS^�I�T�aJKMG\C?d¢HJPyG\Co^�ILF�NSR3unNSf;N6aOCo�cF�[�KSVWC?F�°
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R NS^�KSP�eqC?F�G�HJILKMG\NS^ 5t
6
p��)F�VWN6I([�KM^�C?dsG\N��7�Mv6���SG�ADCo^�C�HJF�KSPsCWjnG\^�K�aONS`6KM^�HOG�A�ILHJV1RUKSVWG\NS^1HbPqG�ADC3TD[�[�Co^

f;N6T�P�dqNSR�@�A�CoNS^�C?I �np1ª«P�G�ADC�I(NS^�C�F�TDf�G�aOC~VWN6P�F\G\^�T�VWG�HJN6Ps[�^�C?F\C?P�G\C?d�HJPl�U}�N6P�N6ADN)KSP�dj�SN6A�P�F\G\N6PDCS�
�?�S�SvMK����sG�A�HbFmaONS`6KM^�HOG�A�IYHJV�R�KSVWG\NS^�HJFmC?aJHJIYHJP�KMG\C?d¤�UKSP�d Co�SC?P Kg[�^�C?VoHJF�CkILHJP�HJIYK�jZVWN6P�F\G�KSP�GhHJF
NSf�G�KSHJPDC?d��BHbPhG�ADC(VoKSF\C(NSRs��KST�F�F�HJKSP_PDN6HJF\C?F�KSP�d_dDCoG\Co^�IYHJP�HJF\G�HbVsdDC?F�HJ`6P ��NSf]F\Co^��MKMG�HON6P�F�KM^�Cp� ² �JOBL°��@Jb� �*�$3$3$33�O°t��p�ª«P �U})N6PDN6ADNkKSP�d��6N6A�P�F\G\N6PDCS���?�S�S{MK��(KtVW^�N6F�F\¬7��KSaJHbd�KMG�HON6P [�^�NzVWC?d�TD^�CyHJF
[�^�NS[;N6F\C?d(G\N�KSd�KM[�G�G�A�C�NS[�G�HJILKSa�KSaO`SNS^�HOG�A�I§G\N	T�PD�zPDN'XBP(F�I(NnNSG�A�PDC?F�F?p1�1HJP�KSaJaOeS�6HJPh�U})C?aOeSN6PlKSP�d
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�6T�d�HOG�F\�neS���?�S�S{6�)G�A�C�KST�G�ADNS^�F)NSR�G�A�HJF)[�KM[;Co^�F�ADN'X~C?d_G�A�KMG�[�^�NS[�Co^�aOemF\C?aOC?VWG�HJPD`yG�ADC�G�AD^�C?F�ADN6aJd �
R NS^�F�AD^�HJP��nHJP�`�[�^�N'�nHJd�C?FrG�ADCqNS[�G�HJILKSa;^�KMG\C�NSR�VWN6P��SCo^�`SC?P�VWCy��XBHOG�ADN6T�GrK(aJNS`6KM^�HOG�A�ILHbV�RUKSVWG\NS^¥��p���P
KSd�KM[�G�HO�SCs�SCo^�F�HON6PmNSR�G�A�HJF�KSaJ`SNS^�HOG�A�I HbF�dDCo�SC?aONS[;C?d¢HJPk�Z��T�d�HOG�F\�neS���?�S������p

0 �1HJP�KSaJaOeS��AQFpVcE8G�B�EWAiY%I�?ZY^A*Sav*G�E^]L?�Vc;.VWPjI ` ?,] _ A*vcGKSNG�Iy] ` Ek?�;�d�?,;!@:A*S @!V*EL?�I ` F ?,]zB�EOGL]%GK;1IJG^=:A*;�=e=c?+]��
Y�X-]^]%GO=�?�;�r �3���V!h^GKEZ@mG�IyA*Sf~fq�������	L{c~�ª Py[�KM^�G�HJVoT�aJKM^?�zR�NS^�G�ADC�PDN6PD¬7[�KM^�KSI(CoG\^�HbV�^�Co`S^�C?F�F�HON6P¢[�^�NSf�aOC?I¢�
G�A�HJFr�SCo^�F�HON6Pm^�C?aJK�jzC?F�G�A�C�HO^�^�C?KSaJHbF\G�HJV)KSF�F�T�I([�G�HON6PyG�A�KMGBHJP�[�TDGy´ HJF�T�P�HOR�NS^�ILaOeYd�HJF\G\^�HOf]TDG\C?d9p
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2�CoGqT�F�KM[�[�aOemG�ADC�KMf;N��SCLdDCo�SC?aONS[;C?dEG\C?V�A�P�HN��T�C�KMf;N��SC�G\NyG�ADC�[�^�NSf]aOC?I NSR�HJdDC?P�G�H��]VoKMG�HON6PhNSR~KlF�HJI([�aJC
P�N6P�aJHJPDC?KM^�dDezP�KSILHbV)F�enF\G\C?I¢p���N6P�F�HbdDCo^�G�ADC�F\ezF\G\C?I
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X�ADCo^�Cc�.* ² ��HJF�KcF\C%��T�C?P�VWCsNSR�HJP�dDCo[;C?P�dDC?P�GrKSP�dhHJdDC?P�G�HJVoKSaJaJeld�HbF\G\^�HOf�T�G\C?dy^�KSP�dDN6I ��KM^�HbKMf�aOC?Fo� �/* 7 �0�z��/* � 7 � 
��0 p ¦ CqXrKSP�G�G\N�C?F\G�HJILKMG\CqG�ADCqRUT�P�VWG�HJN6PCt,���9��p,ª©G�HJFrVoaOC?KM^BG�A�KMGrG�ADC�KSVoVoTD^�KSVWelNSR�G�A�HbFrC?F\G�HJILKMG\CVoKSP�PDNSGrf�C�I(C?KSF�T�^�C?dcT�F�HJPD`�T�F�T�KSa � = PDNS^�ILF�N6P1,Ep,ª P�d�CoC?d9�nHJR�G�ADC�F\enF�G\C?I �7�M{6��HJF~F�G�KMf�aOCS�zG�ADC?PyI(N6F\G
NSRrG�ADCYNSf�F\Co^��MKMG�HON6P�F�KM^�CYVWN6P�VWC?P�G\^�KMG\C?d HJPtK¢VWN6I([�KSVWG�F\CoGo��G�A�T�FsG�ADCL�MKSaJTDCHt,���9�)R NS^	aJKM^�`SC�� VoKSP�PDNSG
f;CL^�C?VWN6P�F\G\^�T�VWG\C?d�XBHOG�Ak^�C?KSF\N6P�KMf�aJCL[�^�C?VoHJF�HON6P9p g N�X�Co�SCo^?�3KSFsX~ClA�K?�SCyKSaO^�C?KSd�e_F�CoC?P�HJP�F\C?VWG�HON6P �M�,K
 VWN6IYI(N6PhF\C?P�F\C?®LI(C?KSF�T�^�CqNSR1G�ADC�KSVoVoTD^�KSVWe���^�HbF\�D�3NSR1G�ADCqC?F\G�HbILKMG\C32tENSR<t�VWN6T�aJdmf;C
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X�ADCo^�C�$ 9 HJF�G�ADCBHJP���KM^�HJKSP�G~dDC?P�F�HOG©e	NSR;G�ADC��EKM^��SN'�YV�A�KSHJPE��� ² ��p ¦ C)VoKSPcHJI([�aOC?ILC?P�G,XrK?�SC?aOCoG�F�AD^�HbPD��KM`SC
KSaJ`SNS^�HOG�A�I R�NS^�G�A�HJFBF\enF�G\C?Imp

¦ C�KM^�C�VWN6PDR�^�N6P�G\C?dQADCo^�ChXBHOG�A£G©X~N [�^�NSf]aOC?ILFo°¢G�A�C¢��^�F�GLN6PDCEHbF(G�A�KMGlG�ADC¢NSf�F\Co^���KMG�HON6P�FH� ² KM^�C
d�Co[�C?P�dDC?P�G<;)G�ADC_F\C?VWN6P�dQN6PDCtHJFcG�A�KMGlG�ADC�d�C?P�F�HOG©egNSRsNSf�F\Co^���KMG�HON6P�FH� ² HbFcPDNSGyT�P�HJR NS^�I¢p @�A�HJFL��^�F\G
d�H\®cVoT�aOG©e�HJF(A�KSP�d�aOC?d f�e��]PDCmG�A�CoNS^�CoG�HJVoKSa�VWN6P�F�HJdDCo^�KMG�HON6P�F�XBHOG�ADN6TDG(KSP�e HbI([�KSVWG(N6PgG�ADCmC?F�G�HJILKMG�HON6P
KSaJ`SN6HO^�HOG�A�I¢pZ@�N�dDC?KSa�X�HOG�A£HOGLX�Ch^�C%��T�HJ^�C¢VWCo^�G�KSHJPZF\G�KMf�HJaJHJG.e VWN6P�d�HOG�HON6P�F�NSRqG�ADCh��KM^��SN�� V�A�KSHJP ��� ² �
�UF�CoCt�U})C?aOeSN6P KSP�d��6T�d�HOG�F\�neS���?�S�S|6�	R�NS^(dDCoG�KSHJaJF¥��pE@�ADClF\C?VWN6P�d [�^�NSf]aOC?I ^�C%�nT�HO^�C?F�G�A�KMG�G�ADClNS[�G�HJILKSa
G�A�^�C?F�ADN6aJd HJP G�A�ChF�AD^�HbPD��KM`SCmKSaO`SNS^�HOG�A�ILF(PDN'X dDCo[;C?P�d�F�N6P£G�ADC¢HJP�dDCWj � NSR�G�ADCmC?I([�HO^�HJVcVWNnCK®cVoHOC?P�G5& � � p 7>= ¦ CEVoKSP£VWNS[;C¢XBHOG�A G�A�HJF�[�^�NSf�aOC?I KSaJF\ND°¢HJG�KM[�[�C?KM^�F�G�A�KMGYHJP G�A�HbF�VoKSF�C¢G�ADC¢HJdDC?KSarG�A�^�C?F�ADN6aJd
X�N6T�aJdyf;C
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X�ADCo^�CÜ$:9�HbF�G�ADC�HJP��MKM^�HJKSP�GBdDC?P�F�HOG.eyNSR,G�ADC��EKM^��SN��EV�A�KSHJP ��� ² ���;H=p CSpO�;A�HO`6ADCo^�G�A�^�C?F�ADN6aJdhHJFBT�F�C?dhHJPEaON�X
d�C?P�F�HOG©eL^�Co`6HON6P�F?p1@BADN6TD`6AlG�A�HJF�dDC?P�F�HJG.eYHJFrPDNSGr�zPDN�X�PgA�B�EL?�V*EL?���HOG�VoKSPcf;C)C?KSF�HJaOeYC?F\G�HJILKMG\C?dmT�F�HJPD`D�nR NS^
HbP�F\G�KSP�VWCS��KLF�HJI([�aOC�A�HJF�G\NS`S^�KSI C?F\G�HJIYKMG\NS^ 5$~p

ª©G,VoKSP�f;C�F�ADN�XBP�G�A�KMG,T�P�dDCo^�VWCo^�G�KSHJP(VWN6P�d�HOG�HJN6P�F�N6P�G�ADC�T�P�dDCo^�aOezHJPD`B��KM^��SN'��V�A�KSHJP�G�A�HJF�[�^�NzVWC?d�TD^�C
F�TD[�[�aJHJC?F�T�F�XBHOG�A�NS[�G�HJILKSa;�UHJPsG�A�C�ILHbP�HJILK�j�F\C?P�F�C'�9C?F\G�HbILKMG\C?F�NSR�th�UVWR p��U}�C?aJeSN6P�KSP�dR��T�d�HOG�F���eS�z�?�S�S|6�\��p
@�N�HJaJabT�F\G\^�KMG\C�G�ADC�CK®cVoHOC?P�VWe	NSR�G�A�HJF,I(CoG�A�Nnd�X�C�[�^�C?F�C?P�G�ADCo^�CrKsF�HJI�T�aJKMG�HON6P�CWjDKSI([�aOCS°�X~C�C?F�G�HJILKMG\C�G�ADC
RUT�P�VWG�HJN6P(t,�@? ��T�F�HJPD`(G�ADC	R�KSF�G�XrK?�SC?aOCoG�C?F\G�HbILKMG\NS^)d�C?F�VW^�HOf;C?d¢HJP �7u����NSf�Co^�`LCoG)KSa7pO���?�S�S|6�BXBHOG�AEKSd�KM[�G�HO�SC
G�A�^�C?F�ADN6aJd�F 5� � � C?F\G�HbILKMG\C?d_KSVoVWNS^�d�HJPD`lG\Nk�7�'����XBHOG�A($��@? �Bf;C?HJPD`lF�TDf�F\G�HJG�TDG\C?d¢XBHJG�A 5$r�@? ��p ¦ C�VWN6P�F�HJdDCo^
·BA ¾�ºWØ8¿kÄÆÄfÍ*ÉÆÀ�Ên¹�ºaØ8¿^ÌZºuÇkß'Ö�À�É�ß\ÇkÈnËsÄ�ÚÔÁ�ÉÆÌ�ÊZÈnÉÆÐ�Ö3Ênº8ÁÔÉÆÀ Õ Ö�ÊnÌlÑ>ºuÖ�ÌZº8Á[Ên¹�ºaÖ�À�É�ß\Ç^ÈnË�Ên¹�ÈnºWÌZ¹�ÇLÄÏÁDC lOs � C!Ù
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t,�����u���j� vMF�HO`6P������  uzHO`6ILN6HJd�KSaJ®�F�HO`6P�KSa
t,�����u�¬� 3w���>�  2�HbPDC?KM^�®(F�HO`6P�KSa

t,���D�u�¬�j��vD�UF�HO`6P����D�a�.� 3w�1F�HJP������\�  uzHJP�C?®(F�HO`6P�KSaJ3
�.* ² �k� Jz� �*�$3 3 3f�O°�HJF�F�TD[�[;N6F\C?dhG\Ncf;C	KlF\C%�nTDC?P�VWC�NSR3HJP�d�Co[�C?P�dDC?P�GÔ�qKST�F�F�HJKSPE^�KSP�d�N6I �MKM^�HJKMf�aOC?F�XBHOG�A
��0 �¤�Mp3@�ADCqC?F\G�HbILKMG\C 5t�HJF�VWN6I([]TDG\C?d¢T�F�HbPD`p° �¡���c�c�YNSf�F\Co^��MKMG�HON6P�F�� ² � Ju�¡�*�$3 3 3f�O°�p? PL�]`6TD^�C?FB���n{	X�C�[�^�C?F\C?P�G~G\NS`SCoG�ADCo^rG�ADC�F�HO`6P�KSa���� ² ���nG�A�C�^�C?F�T�aOG�HJPD`qC?F�G�HJILKMG\CS�DKSP�dcG�ADC)A�HJF\G\NS`S^�KSI
C?F�G�HJILKMG\C 5$QNSR�G�ADCYdDC?P�F�HOG.eg$�������p 7 � @�A�C(C?F\G�HJILKMG\C?d���KSaJT�C?FqNSRrG�ADC(^�HJF\� 4
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G�A�C���`6TD^�C?FrXBA�Co^�CqHOG�HJF�VoKSaJaOC?d  Co^�^�NS^�®zp ¦ CsVWN6P�F�HbdDCo^�G�A�KMG�G�ADCq[�^�NS[�N6F�C?dlKSaJ`SNS^�HOG�A�I [�^�N��zHJdDC?FrK�`SN�Nzd
�nT�KSaJHJG.elNSR,�nHJF�T�KSa9^�C?VWN6P�F�G\^�T�VWG�HON6P9pr�)ILKM�?HJPD`Q��T�KSabHOG.elNSR1��GBHJF�NSf�G�KSHJPDC?dhR NS^�ttaJHJPDC?KM^�p3ª«P�dDCoC?d9��HbPmG�A�HJF
VoKSF�C�G�ADC�X�C?aJa;�zPDN�XBP���^�KSI(Co^\¬.��KMNYaON'X~Co^�f�N6T�P�d 7�� `6HO�SC?F
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? PDCEVoKSPQF\CoC�G�A�KMGYG�ADC�VWNS^�^�C?F\[;N6P�d�HJPD`t�MKSaJTDChR�NS^lG�ADChXrK?�SC?aOCoGyC?F\G�HbILKMG\NS^mHJFLNSRqG�ADC�F�KSI(C�NS^�dDCo^cNSR
IYKM`6P�HOG�T�dDCSp
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�)F�X�CsA�K��SCsF\CoC?PhHbPhunC?VWG�HON6Ph{n��G�A�C�VoTD^�F\CqNSR1d�HJI(C?P�F�HON6P�KSaJHJG.eYHJFrC?P�VWN6T�P�G\Co^�C?d¢XBADC?PyC?F�G�HJILKMG�HJPD`(RUT�P�V¥¬
G�HJN6P�F�XBHOG�AhaJKM^�`SCsd�HbI(C?P�F�HON6P�KSa�HbPD[�TDG�Fo�DKSP�d¢N6PDCsA�KSFBG\NY^�C?F\NS^�G�G\NYI(CoG�ADNzd�FBG�A�KMG�^�C?d�T�VWC�G�ADC�CW¯;C?VWG�HO�SC
d�HJI(C?P�F�HJN6PsNSR]G�ADC�HJPD[�T�Gop��)aJanG�ADC�I(CoG�ADNzd�F�^�Co[;NS^�G\C?d(HJPLunC?VWG�HON6Pc{�VoKSP�f�CS��KSP�d(A�K?�SC�f;CoC?P¢�UF\N6ILCoG�HJI(C?F
F�T�VoVWC?F�F\RUT�aJaOe���T�F\C?dEHJP¢C?F�G�HJILKMG�HON6P9p g N�X�Co�SCo^?�9G�ADCo^�C	KM^�C�N6P�aOemKLR�CoX G�ADCoNS^�CoG�HJVoKSa�^�C?F�T�aJG�FBK?�MKSHJaJKMf]aOC�G\NM¬
d�K?eSp�ª«P¢G�A�HbF�F\C?VWG�HON6PEX~C	XBHJaJa�F�ADN�X ADN�X G�ADC�KM[�[�^�N�jzHJIYKMG�HON6P¢G\C?V�A�P�HN�nTDC�`6HO�SC?P�HJPEuzC?VWG�HON6P�{np �yVoKSPEf�C
KSd�KM[�G\C?dmG\NLG�ADCsC?F\G�HJILKMG�HON6P¢[�^�NSf�aOC?I¢p
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¦ C�XBHJaba�VWN6P�F\G\^�T�VWG�PDN'X¡KSPEC?F\G�HJIYKMG�HON6PhKSaO`SNS^�HOG�A�I f�KSF\C?dEN6PhG�ADC�KM[�[�^�N�jzHbILKMG�HON6P¢^�C?F�T�aOG�NSR~@�ADCoNS^�C?I
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ILKMG�HON6P¢KSP�dmC?F\G�HJILKMG�HJN6P9p�@�ADC?F\CqG�A�CoNS^�CoG�HJVoKSa�^�C?F�T�aOG�F�F�A�N�X NS[�G�HJILKSaJHOG©eYNSR1G�ADC?F\C�KSaJ`SNS^�HOG�A�ILF?p0 �)CoG\G�HJPD`RSfV _ GKE�hOV*XD;�=�]�R NS^,VWN6P��SCo^�`SC?P�VWC�^�KMG\C?F1NSR�C?F\G�HJIYKMG�HON6P�[�^�NzVWC?d�TD^�C?F1HJF�I	T�V�A(I(NS^�C�HJP��SN6aO�SC?d
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