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E,FHGJI$KDLNM$OPGRQSLUTVKDGXWXLNYHZ\[\K\]HWR[\^_Y$`aZ\]$K�TcbNWXGXZ�TdKDLNQeZfbUQgI$OPGXZihHbU[DGXZjM�bNWfka[DLlGmbUK\O_n
omp���q Zmrls�^_KDZ\[mtu[\FHG�I$KDLNM$OPGRQvbUI$IwGmbUKDGXhx^_Yx[\FHG�T%LNK\QyLUTzWXLNY{[DLN]$KjZ\]$K�T/bNWXG�KDGXWXLNY�|
Z\[\K\]HWR[\^PLNY}^_YiQ�GXh�^PWmbUO~^_QjbU`�^_Y$`Hru��ZDGR[,LUT�WRKDL�ZDZ,ZDGXWR[\^PLNYHZ,LNM$[fbU^_YHGXh��*^�bg��� E�ZfWmbUY
LNK�������YHGXGXh�[DLjMwG4�\LN^_YHGXhJ�4^_[\F�b�Z\]$K�T/bNWXG�^_Y�[\F$^PZ�bUI$I$O_^PWmbU[\^PLNY�rzE,FHG�I(LN^_Y{[DZ�LNY
[\FHG�MwLN]$YHhHbUK\nJLUTu[\FHG�WRKDL�ZfZzZDGXWR[\^PLNYHZ�bUKDG'bUO_KDGmbNh�n'��LN^_YHGXh�M�n�b�I(LNO_n*`�LNY�bUO�WR]$K\��G�r
E,FHG�I$KDLNM$OPGRQe^PZ�[DLxWXLNY$YHGXWR[�[\FHGXZDG�WR]$K\��GXZi^_Y9WXLNYHZDGXWR]$[\^_��G�WRKDL�ZDZ�ZDGXWR[\^PLNYHZmr��
h�n{Y�bUQg^PW�I$KDLN`�KfbUQgQg^_Y$`�M�bNZDGXh�ZDLNO_]$[\^PLNYlTcLNK�[��"L�Z\]HWfF�WXLNYHZDGXWR]$[\^_��G�WR]$K\��GXZ���bNZ
� KDZ\[VI$KDLNIwL�ZDGXh�M�n�s$]HWfFHZmt��VGXh$GRQ�bUYHh��zZfGRO_[DLNY �¡sA�V��¢�¢¤£)rg�2KDGXZ\]$O_[?M{n�¥�^_[\O_^_Y�t
¦�§ ��LN]$K\k�G'bUYHh�¨{]$M$KfbUQjbUY$^�bUYa�©¥ ¦ ¨ p�� £AZ\FHLm�;Zz[\F�bU[mt6^_Y�`�GRYHGRKfbUO/t([)��LjIwLNO_n{`�LNY�bUO
WR]$K\��GXZ4WmbUY$YHLN[4M(G"�\LN^_YHGXhiM�njYHLNY�|)ZfGROªT«^_Y�[DGRKDZfGXWR[\^_Y$`�Z\]$K�TcbNWXG��4^_[\F}LNY$O_nj[\FHL�ZfGz��GRK�|
[\^PWXGXZm¬4GR��GRY h$GXWR^Ph�^_Y$`�^_[DZ�I(L�ZDZD^_M$^_O_^_[)n�^PZ�­z® |/F�bUKDh~r ¨*GR��GRKfbUO�ZDLNO_]$[\^PLNYHZ��4^_[\Fa[\FHG
bNh$h�^_[\^PLNY�LUT ¨{[DGR^_YHGRK�I(LN^_Y{[DZ4F�bX��G�MwGXGRY}I$KDLNI(L�ZfGXh�[DLgLm��GRKDWXLNQ�GV[\FHG�I$KDLNM$OPGRQJtHZfGXG
��GRn�GRKDZ¤t�¨{k*^_Y$YHGRK bUYHh'¨{OPL�bUY��¡��¨$¨ p�¯ £)r��a°�GRO�bU]$Y�bXn?M�bNZfGXh�ZDLNO_]$[\^PLNY�T%LNK«[\FHG±I$KDLNM�|
OPGRQ²��bNZ?I$KDLNI(L�ZDGXh�M�n�³�LN^PZfZDLNY$Y�bU[j�¡³,LN^ �U´ £u�4F$^PWDF�^PZ�[\FHG � KDZ\[?°�GRO�bU]$Y�bXn�M�bNZfGXh
bUO_`�LNK\^_[\F$QµI$KDLNI(L�ZfGXh�TcLNK?biZ\]$K�TcbNWXG�KDGXWXLNYHZ\[\K\]HWR[\^PLNY�I$KDLNM$OPGRQJr�¶�bU[DGRKV[\FHG'°�GRO�bU]�|
Y�bXniM�bNZDGXhiQ�GR[\FHL{hi�,bNZ4KDG � YHGXh�M�ni³�LN^PZfZDLNY$Y�bU[;bUYHh�¥�GR^_`�GRKV�¡³4¥ p�· £~bUYHh��"FHGRY$`
bUYHhJ°�GRn��©��° p�p £)r

E,FHG,Q�L�Z\[A`�GRYHGRKfbUOH��GRKDZ\^PLNYgLUT([\FHG4Z\]$K�TcbNWXG�KDGXWXLNYHZ\[\K\]HWR[\^PLNYj�4FHGRKDG,YHL�^_Y$I$]$[�^_Y�|
T%LNK\QjbU[\^PLNY'LN[\FHGRK�[\F�bUY�[\FHG IwLN^_Y�[«WXLU|)LNKDh�^_Y�bU[DGXZ�^PZ�]HZDGXhVMwGXWmbUQ�GuIwLNI$]$O�bUK�[DL;F�bUYHh�OPG
[\FHG�hHbU[fb?TdKDLNQ2KfbUY$`�G�bUYHhjO�bNZDGRK"ZfWmbUY$YHGRKDZmrA�)Y�[\FHG�WXLNY�[DG
¸�[,LUT�WXLNQgI$]$[DGRK"`�KfbUI$F$^PWXZ
bUYHh��*^PZ\^PLNY�t6[\F$^PZ�I$KDLNM$OPGRQ¹F�bNZzMwGXGRY�^_Y{��GXZ\[\^_`�bU[DGXh�^_Y�[DGRYHZDGRO_n�^_Y�[\FHG�I�bNZ\[�h$GXWmbNh$G
�4^_[\F�GRQgI$F�bNZ\^PZ�LNY�[\FHG�I$KfbNWR[\^PWmbUO IwGRK�T%LNK\QjbUYHWXGXZmr�E,FHG'GmbUK\O_nJ��LNK\k�M�n�ºzLNI$IwG�GR[
bUO/r��¡º�°�°���¨ p�¯ £)t6�"]$K\OPGXZDZ�bUYHh}¶�GR��Lmn��©��¶ p�� £�bUYHh}[\FHGVKDGXWXGRY{[;�"LNK\k}M{ni�zOPG
¸$b�GR[
bUO/r«�¡��³;��sA¶«¨ q�o £ubUYHh ¦ F{[fbUk�G�GR[VbUO/r�� ¦ ³�� E�¨ q�· £ bUKDG�T%GR��Z\]HWDF�G
¸HbUQgI$OPGXZmr�E,FHG
» |)ZDF�bUI(GgM{n�¼uh$GROPZ\M$K\]$Y$YHGRK�bUYHhl��½HWfk�G��¡¼u� pU´ £±^PZV[\FHG � KDZD[VI(LNI$]$O�bUK�°�GRO�bU]$Y�bmn
M�bNZDGXh�ZD]$K�TcbNWXG�KDGXWXLNYHZ\[\K\]HWR[\^PLNY�Q�GR[\FHL*h~r4°�GRI(GRYHh�^_Y$`�LNY�bUY�^_Y$I$]$[�I�bUKfbUQ�GR[DGRK » t
°�GRO�bU]$Y�bXnJZ\^_QgI$O_^PWXGXZ�bUKDG � O_[DGRKDGXhJM�bNZfGXhJLNY�[\FHGR^_K�WR^_KDWR]$Q�ZfWRK\^_M$^_Y$`i°�GRO�bU]$Y�bXn}M�bUO_O
Z\^_¾mGXZmr�E,FHG�QjbU^_Y�h�Kfbm�4M�bNWDk�LUT±[\F$^PZ�Q�GR[\FHL{h�^PZz[\F�bU[�^_[�^PZzYHLN[�ZD]$^_[fbUM$OPG?TcLNKzYHLNY�|
]$Y$^ªT%LNK\Q¿ZfbUQgI$OPGXZ¤r��zOPZDL$t{�4^_[\F�[\FHG�]$Y$^ªTcLNK\QÀZÁbUQgI$OPGXZmt*[\FHG�]HZDGRK�^PZ"M$]$KDh$GRYHGXh��4^_[\F
[\FHG?WDFHLN^PWXG�LUT bUY�bUI$I$KDLNI$K\^�bU[DG » r

E,FHG � KDZ\['I$KDLm��bUM$OPGJbUO_`�LNK\^_[\F$QyTcLNK�ZD]$K�TcbNWXGiKDGXWXLNYHZ\[\K\]HWR[\^PLNYÂ�,bNZgh$GR�{^PZfGXhxM�n
��Q�GRY{[fb�bUYHh�³,GRK\Y��¡�z³ p�p £)r E,FHGRni`�GRYHGRKfbUO_^_¾mGXh}[\FHG�Ã�Ä�Å�ÆmÇ�bUO_`�LNK\^_[\F$Q¿TcLNK,WR]$K\��G
KDGXWXLNYHZ\[\K\]HWR[\^PLNYJ[DL'[\FHGVZ\]$K�T/bNWXG�KDGXWXLNYHZ\[\K\]HWR[\^PLNYJI$KDLNM$OPGRQJr"E,FHGz^Ph$Gmb'LUT�I(LNOPGXZ;bUYHh
bUI$I$KDLX¸�^_QjbU[\^_Y$`Â[\FHG�YHLNK\QjbUOPZ}�4^_[\FÈ[\FHG�I(LNOPG���GXWR[DLNK}��bNZJb�Z\^_`�Y$^ � WmbUY{[}M$KDGmbUk�|
[\F$KDLN]$`�F�raE,FHG}WRK\]HZ\['[\K\^�bUY$`�OPGXZ�É%G
¸$GRKDWR^PZDG ¯�Ê GRYN��L¤n�ZfLNQ�G�Y$^PWXG�I$KDLNI(GRK\[\^PGXZg[\F�bU[
FHGRO_IJ[\FHGVKDGXWXLNYHZ\[\K\]HWR[\^PLNY�r�E,FHG'Ã�Ë�ÌwË«Í�Î�bUO_`�LNK\^_[\F$QÏbNZ;h$GXZDWRK\^_MwGXh}FHGRKDGV^PZ�bgZD]HW
|
WXGXZDZDLNK LUT�ÃVÄ�Å�Æ¤Ç«rA°�GR�*^PZDGXh�M�n'��Q�GRY{[fb�t{�"FHLN^/t�°�GRn�bUYHhg¶�GXGRk*F�b'�¡����°�¶ q�¯ £)t�[\F$^PZ
bUO_`�LNK\^_[\F$QÐZ\^_QgI$O_^ � GXh}[\FHG�ÃVÄ�Å�Æ¤Ç�bUO_`�LNK\^_[\F$QÑbUYHh�^_[DZ,I$KDL{LUT LUT�WXLNK\KDGXWR[\YHGXZfZmr,Ã�Ë�Ò
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ÌwË�Í�Î?GRO_^_Qg^_Y�bU[DGXh�LNYHG±LUT�[\FHG [)��L��uLNKDLNYHLN^*h�^�bU`�KfbUQ WXLNQgI$]$[fbU[\^PLNYHZALUT6ÃVÄ�Å�Æ¤Ç�bUYHh
bUOPZDL?bVYHLNK\QjbUO � O_[DGRK\^_Y$`�ZD[DGRI�r�E,FHG;FHLNQ�GXLNQ�LNK\I$F$^PZ\Q MwGR[)��GXGRY�[\FHG4KDGXWXLNYHZD[\K\]HWR[DGXh
Z\]$K�T/bNWXG�bUYHh�[\FHG�LNK\^_`�^_Y�bUO ZfbUQgI$OPGXh�Z\]$K�T/bNWXG?�,bNZ � KDZD[zGXZ\[fbUM$O_^PZ\FHGXh�^_Yx�¡����°�¶ q�¯ £)r
³,LN^PZDZDLNY$Y�bU[VbUYHh��,bU¾¤bUOPZ'�¡³;� q�q £Ah$GR�{^PZDGXh�bUYHLN[\FHGRKVbUO_`�LNK\^_[\F$QÑTcLNKzZD]$K�TcbNWXG�KDGXWXLNY�|
Z\[\K\]HWR[\^PLNY}]HZD^_Y$`�[\FHG�Y�bU[\]$KfbUO~YHGR^_`�F{M(LNKzWXLU|)LNKDh�^_Y�bU[DGXZ�bUYHh�I$KDLm��GXh}^_[DZ4WXLNK\KDGXWR[\YHGXZfZ
]HZ\^_Y$`�[\FHG T%KfbUQ�GR�"LNK\k�LUTwÃ�Ä6Å�ÆmÇ�r ¨{^_YHWXGu[\FHG±°�GRO_]�bUY�bmn?[\K\^�bUY$`�]$O�bU[\^PLNYHZALUT��jI(LN^_Y{[DZ
^_Y�[\F$KDGXG'h�^_Q�GRYHZ\^PLNYHZ�[fbUk�G������	��
4[\^_Q�GgbUYHh�Z\I�bNWXG�^_Y�[\FHG���LNKDZ\[�|)WmbNZDG�tw[\FHG'WXLNQ'|
I$OPG
¸�^_[)n�LUT;bUO_Ou[\FHGXZDGjbUO_`�LNK\^_[\F$Q�Z�^PZ��
��� � 

r�s$]$Y$k�G�bUYHhl�zbUQ�L�Z��¡sA� q�¯ £�Z\FHLm��GXh
FHL¤� [\FHGgÃVË«ÌwË�Í�Î�bUO_`�LNK\^_[\F$Q¹WmbUY�M(G�bNhHbUI$[DGXhJ[DL�K\]$Y�^_Y��
������������
,[\^_Q�G�r,�zY�|
TcLNK\[\]$Y�bU[DGRO_n�t$[\FHGVQ�L*h�^ � GXh�bUO_`�LNK\^_[\F$QÐ^PZ;YHLN[;��GRK\n�I$KfbNWR[\^PWmbUO/r
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o r���G�k{YHL¤�9[\F�bU[��uLNKDLNYHLN^~��GRK\[\^PWXGXZ,T%LNK;b'h$GRYHZDGVZÁbUQgI$OPG�T%KDLNQÐb�WR]$K\��G�^_Y}[\FHG
I$O�bUYHG�O_^PGiYHGmbUKg[\FHGiQ�GXh�^�bUO;b�¸*^PZ¤r�E,FHGiZÁbUQ�G�^PZ�YHLN['[\K\]HG�T%LNKgZ\]$K�T/bNWXGXZ�^_Y
[\F$KDGXG�h�^_Q�GRYHZ\^PLNYHZmr ¨{FHL¤�ÏbUY G
¸$bUQgI$OPG��4FHGRKDG�b��uLNKDLNYHLN^���GRK\[DG
¸aTcLNK�bUY
bUK\M$^_[\KfbUK\^_O_nJh$GRYHZDGVZfbUQgI$OPGVO_^PGXZ�bUK\M$^_[\KfbUK\^_O_nJWROPL�ZfG�[DLg[\FHGVZ\]$K�T/bNWXG�r

¯ r�¶�GR[�� MwG4b�ZÁbUQgI$OPG±T%KDLNQ b�ZDQ�L{LN[\FgZ\]$K�T/bNWXG���bUYHh��ÈMwG"[\FHG�ZfGR[�LUT�IwLNOPGXZ�^_Y
���� !��ru��LNYHZ\^Ph$GRK�[\FHG;TcLNO_OPLm�4^_Y$`'`�GRYHGRKfbUO_^_¾¤bU[\^PLNY}LUT�[\FHG�Ã�Ä�Å�Æ¤Ç�r �È[\K\^�bUY$`�OPG
^_Yi[\FHG#"%$��&�'�)(*��
±^PZ4b�WRK\]HZ\[,[\K\^�bUY$`�OPG�^ªTAbUO_O~LUT«^_[DZ���GRK\[\^PWXGXZ;WXLNQ�GzT%KDLNQ+��r
¨{FHLm� [\FHG�TcLNO_OPLm�4^_Y$`��4FHGRY,� ^PZ�bUY.-X|)ZfbUQgI$OPG�TcLNK�b'Z\]�/jWR^PGRY{[\O_nJZ\QjbUO_O0-�r
Éd^ Ê ��O_O6KDGXZ\[\K\^PWR[DGXh�°�GRO�bU]$Y�bmnj[\K\^�bUY$`�OPGXZ�^_Y1"%$��&�'�2(3��
54 6�bUKDG�WRK\]HZ\[�[\K\^�bUY�|

`�OPGXZmr
Éd^_^ Ê ��O_O$WRK\]HZ\[ [\K\^�bUY$`�OPGXZ F�bm��G;WR^_KDWR]$QgKfbNh�^_]HZ87�
�'-9
;:��=<>
«�4FHGRKDG?<�^PZubz��GRK\[DG
¸

LUT�[\FHGV[\K\^�bUY$`�OPG�r
· r�¶�GR[A@�MwGgbi[\K\^�bUY$`�OPGg^_YB"C$��D�¿�4FHGRKDG3EGFHECI�J K�bUYHhBE�L�FME�LIONPJ K;N bUKDG'[)��L
°�GRO�bU]$Y�bmn�M�bUO_OPZ WR^_KDWR]$Q�ZfWRK\^_M$^_Y$`�@
r�¶�GR[?Q�MwG�bUY{n�IwLN^_Y�[uLNY'[\FHG,WR^_KDWROPG,�4FHGRKDG
[\FHGgM(LN]$YHhHbUK\^PGXZ�LUT�E²bUYHh8E�L«^_Y{[DGRKDZDGXWR[mrJ¨{FHLm� [\F�bU[mt«^ªTCRTSUQ!SUL�VXW � t�[\FHG[\K\^�bUY$`�OPG�YHLNK\QjbUO�LUT?@,QjbUk�GXZ�bUY�bUY$`�OPG�LUT 7�
�'-9
;�4^_[\F�[\FHGVYHLNK\QjbUOPZ�[DL1� bU[
^_[DZ4��GRK\[\^PWXGXZ;�4FHGRY,� ^PZ�bUY,-X|)ZÁbUQgI$OPG?LUT���T%LNK;Z\]�/jWR^PGRY{[\O_nJZ\QjbUO_O	-�r

´ r��,bUO_O>� b�OPL{WmbUO_O_nY�'-[Z]\^
)|/]$Y$^ªT%LNK\Q¹ZfbUQgI$OPG�LUT�b�ZDQ�L{LN[\F�Z\]$K�T/bNWXGA�Â^ªT���^PZ4bUY
-X|)ZfbUQgI$OPG�LUT_� bUYHh�T%]$K\[\FHGRK?GmbNWDFlZÁbUQgI$OPGgI(LN^_Y{[�<a`b� ^PZ�bU[VOPGmbNZ\[dce�:��=<>

h�^PZ\[fbUYHWXGibm��bmn�TdKDLNQybUO_O"LN[\FHGRK�IwLN^_Y�[DZ�^_Yb�Ñ�4FHGRKDG*\�VgfJ^PZ'bJWXLNYHZ\[fbUY{[mr
¨{FHLm� [\F�bU[VGmbNWDF�[\K\^�bUY$`�OPG'^_Y�[\FHG'Z\]$K�TcbNWXG�LN]$[\I$]$[VM�n�Ã�Ë«ÌwË�Í�Î�TcLNK�ZD]HWDF�b
ZfbUQgI$OPGgF�bNZ�b}M(LN]$YHh$GXh�bNZ\I(GXWR[�KfbU[\^PL$rj�zOPZDL}I$KDLm��Gj[\F�bU[�GmbNWDF���GRK\[DG
¸�F�bNZ
YHLgQ�LNKDGV[\F�bUY�bgWXLNYHZ\[fbUY{[;Y�]$Q�M(GRK'É%h$GR[DGRK\Qg^_YHGXh�M{n*-'bUYHhd\ Ê LUTA[\K\^�bUY$`�OPGXZ
LNYJ[\FHGVZ\]$K�T/bNWXG�r
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� r4¶�GR[ @�M(GjbJWXL{WXLNYHGj[\K\^�bUY$`�OPG�ri®uKDLm��G�[\F�bU[�bUY�n�IwLN^_Y�[ Q `)@�^PZ 7���'-D� 
;:�� 7Q 

bm��bXn�T%KDLNQ ^_[DZ;WROPL�ZfGXZ\[4I(LN^_Y{[ 7Q�^_Y���r

� r4® KDL¤��G?[\F�bU[4[\FHGVZ\]$K�T/bNWXG�� WXLNQgI$]$[DGXh}M{n�ÃVË«ÌwË�Í�Î�^PZ,^PZDLN[DLNI$^PW�[DL
� �4FHGRY
-�^PZ;Z\]�/jWR^PGRY{[\O_n�ZDQjbUO_O/r


