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+SRFTVUALNWYXZTV[]\V^`_a�$M	HbM�XZWdceOFfF[gXZTVcaMhXZci+/WdTVjacaMFcakl^gXZW 5 � �mMF^gnoLNpFpFWdc�LN[qR92I_iTVUAL�pFf 4 \VTV[rLsXZTVcaMtcNuvXZRF^
<$LNWdO 5�w 8,LNkxLNMyf{zZLNM�|ece[]TV^gX 5 6iH}XAn=LNU7Wd^gu ^]Wd^]^]O 4�5 LNM~^���[]^]\V\V^]M�X7kxLsXZRF^]kxLsXZTV[]T�LNMhLNMFO~p�LNUdUd^]O~u caW
pFf 4 \VTV[rLsXZTVcaM�6
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+SRFTVUATVUAL�Wd^]kxLNWd�sL 4 \ 5 Wd^rLNO�L 4 \V^ 4 ceca�tLNf�XZRFcaWd^]O 4�5 BQWdcNuI6i176 8,LNkxLN[qR�LNMFOFWZL�@GBQWdcNuI6iBQWZL 4 R�LN�sLNW
C76�EKLNTVO 5 L�LNMFOt:�W]6$1*TVUdRFcaW$PvR�LsX>cNu&XZRF^�!$LsXZTVcaM�LN\�HbMFUYXZT�XZf�XZ^AcNuQ�$O��NLNMF[]^]Oh|yXZfFOFTV^]U]@�P=LNMFj�LN\VcaWd^N6
+SRF^7Ud^]MFTVcaW>LNf�XZRFcaW*BQWdcNuI6 176 8,LNkxLN[qR�LNMFOFWZLxTVU$caMF^7cNuQXZRF^�klcaUYX>^]klTVMF^]M�X3:iLsXZRF^]kxLsXZTV[]T�LNMFU,TVMiXZRF^
%	caWd\VO`n.RFc�R�LNUKXZRF^$OFTVUYXZTVMF[gXZTVcaMlcNu�R�Lr�eTVMFj7#QWdOQ�� U=!,fFk 4 ^]W,�a@yn.RFTV[qR�TVMlXZRF^$kxLsXZRF^]kxLsXZTV[rLN\�%	caWd\VO
R�LNUS�a^]W 5 RFTVjaR�UdTVjaMFT���[rLNMF[]^N6

+SRFTVU 4 ceca�i[rLNM 4 ^`UYXZfFOFTV^]O~LsX*XZRFWd^]^l\V^g�a^]\VU]6`�=X3caMF^`\V^g�a^]\�@�T�X0TVU0L 4 ceca�ikl^rLNM�X0u caW*RFTVjaRtUd[qRFceca\
UYXZfFOF^]M�XZU�XZc3\V^rLNWdM 4 LNUdTV[.TVOF^rLNUQTVM7XZWdTVjacaMFcakl^gXZW 5 6/+SRF^,LNf�XZRFcaWdU�R�Lr�a^,�N^]p�XKXZRF^SpFWd^]Ud^]M�XqLsXZTVcaMlUdTVklpF\V^
LNMFOlLN[][]^]UdUdT 4 \V^=XZc0RFTVjaR7Ud[qRFceca\FUYXZfFOF^]M�XZU]6�H}X�LNUdUdfFkl^]UQ�a^]W 5 \VT�XdXZ\V^vpFWd^g�eTVcafFUQ�yMFc�n.\V^]OFja^N6Q<,c�nv^g�a^]W]@�H
OFc0XZRFTVMF�AXZR�LsXvL3[]^]WYXqLNTVMlLNklcafFM�XKcNu�_akxLsXZRF^]kxLsXZTV[rLN\�kxLsXZfFWdT�X 5 _0TVU�MF^]^]OF^]O�LNMFO`XZRF^]Wd^gu caWd^,T�X�klTVjaR�X
4 ^0fFUd^gu fF\�^]Udp�^][]T�LN\V\ 5 u caWSRFTVjaRF\ 5 klcNXZT��NLsXZ^]O�UYXZfFOF^]M�XZU]6

�=XlXZRF^�Ud^][]caMFO�\V^g�a^]\.T�X`OF^rLN\VU`n.T�XZR�XZRF^�nvcaWd��cNu$Xbnvc	ja^]MFTVfFUd^]U]6�'>MF^�n=LNU�#QfF\V^]W]6
HbM��{�s�� ¡RF^
OFTVUd[]c��a^]Wd^]O�LAu caWdk�fF\�L*n.RFTV[qR�Wd^]\�LsXZ^]UvXZRF^>[]caUdTVMF^*LNMFO�UdTVMF^>cNu/LNM�LNMFja\V^$LNUvXZRF^>Wd^rLN\�LNMFO�TVkxLNjaTVM�LNW 5
p�LNWYXZU.cNu&L7[]caklpF\V^���^���p�caMF^]M�XZT�LN\�jaT��a^]M 4�5

¢]£¥¤=¦ []caU�§.¨�©lUdTVMª§

8.TV[qR�LNWdOi«�^ 5 MFkxLNM�@9TVM�RFTVUSu¬LNklcafFU.\V^][gXZfFWd^]U$TVM�pFR 5 UdTV[]U]@�[rLN\V\V^]Oi#QfF\V^]W]­ U.u caWdk�fF\�L7_acafFWGzd^gnv^]\V_�LNMFO
_NXZRF^0klcaUYX.Wd^]kxLNWd�sL 4 \V^$u caWdk�fF\�L�TVM�kxLsXZRF^]kxLsXZTV[]Ud_F6

%	^]\V\�c��a^]W&L,RyfFMFOFWd^]O 5 ^rLNWdU&Lsu®XZ^]WG#QfF\V^]W]@N8,LNkxLNMyf{zZLNM0nvcaWd�yTVMFj,n.T�XZRFcaf�XGLNM�LN[][]^]UdUGXZc,klcaUYX/klceOF^]WdM
kxLsXZRF^]kxLsXZTV[]U]@FWd^]OFTVUd[]c��a^]Wd^]O�T�Xr6�+SRFTVU,OFTVUd[]c��a^]W 5 OFTVUZLNpFp�caTVM�XZ^]O�RFTVkon.RF^]MiRF^3[rLNkl^*XZcl�yMFc�nªXZR�LsX
#QfF\V^]W=R�LNO�OFTVUd[]c��a^]Wd^]O�XZRFTVU=k�fF[qR�^rLNWd\VTV^]W]6&+SRF^]Wd^gu caWd^*RF^*Wd^gu WZLNTVMF^]O�u WdcakopFf 4 \VTVUdRFTVMFj�pFWdcecNu�cNu�XZRFTVU
u caWdk�fF\�L3LNUKTVMlXZRF^$[rLNUd^>cNu�klcaUYXvcNu�RFTVU�nvcaWd�`n.RFTV[qR�R�LNUvTVM�XZWdTVjafF^]OlkxLNM 5 Ud[qRFca\�LNWdU]6&%	^$MFc�n��yMFc�n
u Wdcak¯kxLNM 5 cNu=RFTVU 4 TVcajaWZLNpFRFTV^]U>XZR�LsXA8,LNkxLNMyf{zZLNMhOFTVUd[]c��a^]Wd^]O�LNMFO	Wd^]OFTVUd[]c��a^]Wd^]O~kxLNM 5 LNkxLN°]TVMFj
Wd^]UdfF\�XZUALNMFO	Udcakl^`cNuvXZRF^]k 4�5 RFTVU0_ac�n.M	kl^gXZRFceO�6 _�%�RF^]M~±yfF^]UYXZTVcaMF^]O 4�5 <$LNWdO 5 RF^l[]cafF\VOhMFcNX
u caWdkxLN\V\ 5 ^���pF\�LNTVMiRFTVU$kl^gXZRFceO�6>+SRFTVU$TVU>Ll�a^]W 5 []caklklcaMipFRF^]MFcakl^]MFcaM�6>+SRF^�nvcaWd�yTVMFj�cNu�RyfFkxLNM
4 WZLNTVMFU]@��¬LNMFO�[]^]WYXqLNTVMF\ 5 LNU=p�^]WYXqLNTVMFTVMFj3XZc�ja^]MFTVfFUd^]Uq2�@FTVUv±yfFT�XZ^>k 5 UYXZ^]WdTVcafFU]6�<,c�nv^g�a^]W]@Fn.T�XZR�LA\VcNXvcNu
^g²�caWYX0LNMFO¡p�LsXZTV^]MF[]^7kxLNM 5 cNuQXZRF^]k³^���pF\�LNTVM�XZRF^�TVM�XZWdTV[rLN[]TV^]U$cNuKMF^gn�kl^gXZRFceOFU>TVM�UdTVklpF\V^]W,XZ^]WdklU]6
JK^gXr@$±yfFT�XZ^¡cNu®XZ^]M�@,XZRF^]TVW�UYXZfFOF^]M�XZU�n.TV\V\,XZ^]\V\ 5 caf�XZR�LsX�XZRFTVU�pFWdce[]^]UdU�cNuAfFMFOF^]WdUYXqLNMFOFTVMFj�TVU�±yfFT�XZ^
TVM�XZWdTV[rLsXZ^N6~|yXZfFOF^]M�XZUlMF^]^]O´kxLNM 5 ^��FLNklpF\V^]U`LNMFO�UdfFOFOF^]MF\ 5 XZRF^ 5 UZL 5 _acaR�@�MFc�nµH3fFMFOF^]WdUYXqLNMFOF_F6
),M�u caWYXZfFM�LsXZ^]\ 5 @eXZRFTVUvMF^g�a^]WSR�LNpFp�^]MF^]O�n.T�XZR�8,LNkxLNMyf{zZLNM�­ Uvkl^gXZRFceO�6Q<,^>UYXZcapFp�^]O�nvcaWd�yTVMFj�caMxXZRFTVU
kl^gXZRFceOxn.RFTV\V^,TVM�;=LNk 4 WdTVOFja^>LNMFO�MFc�caMF^$XZceO�L 5 �yMFc�n.U=n.R�LsX=RFTVUvkl^gXZRFceOxn=LNU]6K<,c�nv^g�a^]W]@Fnv^>OFc
�yMFc�n�u Wdcak¶XZRF^*[]caklkl^]M�XZUScNu/RFTVUvn.TVOFc�n·���aLNM�LN�yT®2vLNMFO�RFTVU=\V^gXdXZ^]WdU=XZR�LsX,Lsu®XZ^]W=Wd^gXZfFWdMFTVMFj�XZc7HbMFOFT�L
RF^0R�LNO�UYXqLNWYXZ^]O�nvcaWd�yTVMFj`caM�_aRFTVUSkl^gXZRFceOF_lLNj�LNTVM�LNMFO�u cafFMFO�kxLNM 5 MF^gnªTVM�XZWdTVjafFTVMFj�Wd^]UdfF\�XZU]6

¸



|ecF@�XZRF^7kxLsXZRF^]kxLsXZTV[rLN\�nvcaWd\VO¡u ^]^]\VU0L�OF^]^]phUd^]MFUd^lcNuv\VcaUdU*L 4 caf�X*XZRFTVU>\VcaUYX*kl^gXZRFceO�6�?>c�nv^`R�Lr�a^
LNM 5 RFcap�^`cNuK��MFOFTVMFj�T�X�¹�+SRFTVU0TVU>n.R 5 H$p�^]WdUdcaM�LN\V\ 5 u cafFMFOtXZRFTVU 4 ceca��±yfFT�XZ^�u¬LNUd[]TVM�LsXZTVMFj�n.RF^]M	H
UYXqLNWYXZ^]OtWd^rLNOFTVMFj�T�Xr63#&�a^]W0UdTVMF[]^7RFTVU>[qRFTV\VOFRFceceO¡BQWdcNu ^]UdUdcaW08,LNkxLN[qR�LNMFOFWZL�R�LNU 4 ^]^]MhL�OF^g�acNXZ^]^`cNu
8,LNkxLNMyf{zZLNM�6&HbM�u¬LN[gXr@FRFTVUvn.RFca\V^0LN[rLNOF^]klTV[>\VT�u ^>TVUSL7klcaMyfFkl^]M�XSXZc7XZRFTVU=OF^g�acNXZTVcaM�6K8,LNkxLN[qR�LNMFOFWZL
jacNXGTVM�XZ^]Wd^]UYXZ^]O�TVM�8,LNkxLNMyf{zZLNM�­ U�nvcaWd�0^g�a^]W&UdTVMF[]^KRF^vWd^rLNOAXZRF^ 4 ceca�>_�8,LNkxLNMyf{zZLNM w Xbnv^]\��a^=\V^][gXZfFWd^]U
caM�Udf 4 zd^][gXZU$UdfFjaja^]UYXZ^]O 4�5 RFTVUS\VT�u ^*LNMFO�nvcaWd�yUd_ 4�5 C76 <36 <$LNWdO 5 6

+SR�LsX 4 WdTVMFjaU�fFU�XZc�#QfF\V^]W]­ U�u caWdk�fF\�L�6GBQWdcNu ^]UdUdcaWv8,LNkxLN[qR�LNMFOFWZL*n.WdcNXZ^.XZRFTVU 4 ceca�7pFWdTVkxLNWdTV\ 5 LNUd�yTVMFj
L*±yfF^]UYXZTVcaM�@eRFc�n
nvcafF\VOl8,LNkxLNMyf{zZLNM`R�Lr�a^.u cafFMFO`XZRFTVU&u caWdk�fF\�L�6G<,TVUKLNMFUYnv^]WKTVU&XZRFTVU 4 ceca�96&H}u�XZRF^]Wd^
TVUGLNM 5 caMF^vXZceO�L 5 n.RFc>klTVjaR�XGfFMFOF^]WdUYXqLNMFO7RFc�n´8,LNkxLNMyf{zZLNM�­ UGklTVMFO0nvcaWd�N^]O�@yT�X�nvcafF\VO 4 ^=BQWdcNu ^]UdUdcaW
8,LNkxLN[qR�LNMFOFWZL�caW w LNMFO�XZRFTVU=TVU=k 5 [qR�LN\V\V^]MFja^ w Udcakl^ 5 cafFMFj`UYXZfFOF^]M�X.n.RFc`\Vc��a^]USkxLsXZRF^]kxLsXZTV[]U=LNU
k�fF[qR�LNUv8,LNkxLNMyf{zZLNMxLNMFOxUYXZfFOFTV^]U�XZRFTVU 4 ceca�7LNMFOxkxL 5`4 ^,UdRF^.nvcafF\VOxUZL 5 _acaR�@eMFc�n�H&Ud^]^>L*n.RFca\V^
MF^gn�n=L 5 cNuGUdca\��eTVMFj`pFWdc 4 \V^]klU]º _

�=XxXZRF^�XZRFTVWdO´\V^g�a^]\�@vXZRFTVU 4 ceca��UdRFcafF\VO 4 ^�XqLN�N^]M�Ud^]WdTVcafFUd\ 5�4�5 XZRFcaUd^�n.RFc�LNWd^�Wd^]Udp�caMFUdT 4 \V^�u caW
Ud^gXdXZTVMFj�[]fFWdWdTV[]fF\�L0u caWKRFTVjaRxUd[qRFceca\�UYXZfFOFTV^]U]6QH 4 ^]\VTV^g�a^,XZR�LsXvXZRF^$TVM�XZWdceOFfF[gXZTVcaMxcNu�[]caklpF\V^��lMyfFk 4 ^]WdU
LNMFOtXZRF^]TVW3LNpFpF\VTV[rLsXZTVcaMFU*TVU0OF^]\�L 5 ^]O	klcaWd^7XZR�LNMhMF^][]^]UdUZLNW 5 6�: 5 cNXZRF^]W0[]ca\V\V^rLNjafF^`LNMFO	caMF^lcNuKXZRF^
LNf�XZRFcaWdU*cNu�XZRFTVU 4 ceca��BQWdcNu ^]UdUdcaW>EKLNTVO 5 L�cNu®XZ^]MtUZL 5 U*XZR�LsX*XZRFTVMFjaU 4 ^][]cakl^��a^]W 5 UdTVklpF\V^AcaMF[]^ 5 caf
Wd^][]cajaMFTV°]^3XZR�LsX$XZRF^ 5 LNWd^A_a[]caklpF\V^���_F6,+SRF^�[]caklpF\V^��iMyfFk 4 ^]WdU*LNWd^ATVM�XZWdceOFfF[]^]O¡k�fF[qRiXZcecx\�LsXZ^ATVM
cafFWAUYXZfFOFTV^]U]6i�µ\VcNX3cNu.Wd^]UdfF\�XZUAcNu.pF\�LNTVMhja^]cakl^gXZW 5 @Gu caWA^��FLNklpF\V^N@ 4 ^][]cakl^xk�fF[qR�UdTVklpF\V^]W0TVMhXZRF^
[]caM�XZ^��eX$cNu/XZRF^0[]caklpF\V^���pF\�LNMF^N6

HbM�XZRFTVU 4 ceca�	XZRF^�LNf�XZRFcaWdU`pFWd^]Ud^]M�Xln.R�LsXl[]cafF\VO�p�caUdUdT 4 \ 5 R�Lr�a^ 4 ^]^]M
8,LNkxLNMyf{zZLNM�­ U7kl^gXZRFceO�cNu
OF^]WdT��eTVMFj�#QfF\V^]W]­ UKu caWdk�fF\�L*caM�UdTVMF^]U=LNMFOx[]caUdTVMF^]U]6�#&�a^]W 5 XZRFTVMFj7UYXqLNWYXZUKu Wdcak»XZRF^$Wd^]\�LsXZTVcaM��¬¼v¨t½g2I¾ ¦
¼�¾�¨t½q¾�¨h¿N¼y½vn.RFTV[qR�\V^rLNOFUKXZcAp 5 XZR�LNjacaWZLNUKXZRF^]caWd^]kmLNMFOxUdc�caM�@�LNUKOF^]klcaMFUYXZWZLsXZ^]O�TVMlXZRFTVU 4 ceca�96&H}X
UdRFcafF\VO 4 ^0kl^]M�XZTVcaMF^]O�XZR�LsX.XZRF^3kl^gXZRFceO�TVU.�a^]W 5 OFT�²�^]Wd^]M�X,u WdcakoXZR�LsX$R�LNU,^���TVUYXZ^]OiTVM�XZ^��eX 4 ceca�yU]@
Udc`u¬LNW]6
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%	^�jaT��a^3Xbnvc�pFWdcecNu U$cNu�XZRFTVU$+SRF^]caWd^]kÄcaMF^ 4 LNUd^]OtcaM��¬¼0¨�½g2I¾ ¦ ¼�¾�¨�¿N¼y½�¨�½q¾3LNMFO¡LNMFcNXZRF^]W>caM
�¬¼*Ìh½g2I¾ ¦ ¼�¾QÌ	¿N¼y½/¨�½q¾�6,�¬PvcNXZR�XZRF^]Ud^*TVOF^]M�XZT�XZTV^]U=LNWd^>�NLN\VTVOlu caWSLNM 5 Xbnvc`[]caklpF\V^��xMyfFk 4 ^]WdU,¼�Íq½g2�6

�=Åg��É�Âµ�3��È�Èl� � fFUdTVMFj
�¬¼7¨ª½g2 ¾ ¦ ¼ ¾ ¨ª¿N¼y½.¨ª½ ¾ 2�Î�;vcaMFUdTVOF^]W�XZRF^�XZWdT�LNMFja\V^�ÏÐ|�8S;$@&n.RF^]Wd^
ÑÒ TVU3L�WdTVjaR�XALNMFja\V^N6x?>WZLrn�XZRF^lUd±yf�LNWd^�BKÓ*8$|�6�?>WZLrn·ÏÔÓ*P=8»TVMhUdfF[qR�L�n=L 5 XZR�LsX Ò3Õ ¦oÖ3×
LNMFOtØ Ò ¦ Õ × Î�|eTVklTV\�LNWd\ 5 OFWZLrnÙXZRF^3XZWdT�LNMFja\V^]U,ÏÚB��,Ó·LNMFO�ÏÚB�?0|�6��$\V\�XZRF^3u cafFW.XZWdT�LNMFja\V^]U,LNWd^
[]caMFjaWdfF^]M�XA� UdTVMF[]^>XZRFWd^]^*UdTVOF^]UScNu/caMF^*^]±yf�LN\�XZRFWd^]^*UdTVOF^]UScNu�XZRF^>cNXZRF^]Wq2�6K#�LN[qR�cNu�XZRF^]Ud^>XZWdT�LNMFja\V^]UvTVU
^]±yf�LN\QTVMtLNWd^rLxXZc�XZR�LsX0cNuvÏ¯|F;=80@�n.RFTV[qRhTVU>pF\�LNTVMF\ 5 ^]±yf�LN\&XZc
Û¾ Ò3Õ·Ü Ø Ò 6A+SRF^7u cafFW$XZWdT�LNMFja\V^]U
XZcaja^gXZRF^]WvkxLN�N^$fFp��9�rÛ¾ Ò3ÕÝÜ Ø Ò 2 ¦ ¿ Ò3Õ�Ü Ø Ò 6Q�$\VUdc3XZRF^ 5 LNWd^,^]±yf�LN\�XZc�� Ò3Þ 2I¾�Ì���Ø Õ 2I¾�6&+SRyfFU
� UdTVMF[]^ Ò3Þ ¦ Þ Ø�¨
Ø Ò ¦ � Ò3Õ ¨
Ø Ò 2d2�Í

«GTVjafFWd^7�

ß



¿ Ò3Õ"Ü Ø Ò ¦ � Ò3Õ ¨
Ø Ò 2 ¾ ÌÝ��Ø Õ 2 ¾ Î
<,^]MF[]^

��Ø Õ 2 ¾ ¦ � Ò3Õ 2 ¾ ¨
¿ Ò3Õ"Ü Ø Ò ¨���Ø Ò 2 ¾ Ì´¿ Ò3Õ"Ü Ø Ò
¦ � Ò3Õ 2 ¾ ¨���Ø Ò 2 ¾ Î

É��3�`Èlàiá��3��È�Èl� � fFUdTVMFj~�¬¼lÌ�½g2I¾ ¦ ¼�¾.Ì�¿N¼y½=¨�½q¾g2�6�;vcaMFUdTVOF^]W0XZRF^`XZWdT�LNMFja\V^7Ï7â ×�ã WdTVjaR�X
LNMFja\V^]O�LsX Ñã 6t;vcaMFUYXZWdfF[gX`L�XZWdT�LNMFja\V^xÏ Ö3× Ò � ÑÖ¯¦ LiWdTVjaR�X7LNMFja\V^�2*UdfF[qR�XZR�LsX ×�Ö¯¦ â ã LNMFO
Ò Öä¦³×�ã 6�BQ\�LNTVMF\ 5 ã3ÖÔ¦¯×�ã Ì�â ã � UdTVMF[]^�Ï7â ×�ã TVU7[]caMFjaWdfF^]M�X`XZctÏ Ö3× Ò 2�6´;v^]WYXqLNTVMF\ 5
â ×³¦o× Ò 6�?>c�XZRF^lUZLNkl^7XZRFTVMFj�u caW*XZWdT�LNMFja\V^`Ï Õ*Þ�Ò LNMFO	Ï7â Þ Ø=6�+SRF^lu cafFW0UdkxLN\V\GXZWdT�LNMFja\V^]U
kxLN�N^0fFpiLNM�LNWd^rL7cNu&�9�rÛ¾ â ã Ü ×�ã 2 ¦ ¿sâ ã Ü ×�ã Î�<,^]MF[]^

«GTVjafFWd^3¿

� â × 2 ¾ ¦ � ×�ã Ì�â ã 2 ¾ ¨
¿sâ ã Ü ×�ã

å



¦ � ×�ã 2 ¾ ¨�� â ã 2 ¾ Í

fFUdTVMFji�¬¼3Ì�½g2I¾ ¦ ¼�¾KÌ´¿N¼y½&¨´½q¾�6

���*Ë�����æ %	^�R�Lr�a^7fFUd^]O¡XZRF^Au¬LN[gX$XZR�LsX>XZRF^7LNWd^rLxcNuKL�WdTVjaR�X>LNMFja\V^]OiXZWdT�LNMFja\V^3TVU$^]±yf�LN\GXZc�R�LN\�u
XZRF^xpFWdceOFfF[gXAcNu=XZRF^lUdTVOF^]UA[]caM�XqLNTVMFTVMFj�XZRF^xWdTVjaR�XALNMFja\V^N6�%	^`n.TV\V\�LNklpF\VT�u 5 XZRFTVU3Wd^]kxLNWd�tLNj�LNTVMhTVM
[qR�LNp�XZ^]W.HdHdHq6
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��Ái���AÂ3�>�ÄÃ3Å�Å
É�Å]ËÙÅ]èK���äÂ3��Å]��à¡Ç�è��3É�ÂAÁ��3È`���*Ë

HbM�XZRFTVU`[qR�LNp�XZ^]W`nv^�pFWdc��a^�XZR�LsXlBGJ*+.<,�,C3'*8.�*|�­QXZRF^]caWd^]kéTVklpF\VTV^]U3XZR�LsXlT�u,XbnvctXZWdT�LNMFja\V^]U`LNWd^
UdTVklTV\�LNWl� TVM	cNXZRF^]W3nvcaWdOFU7T�u=XZRFWd^]^�LNMFja\V^]UAcNu.caMF^�LNWd^x^]±yf�LN\KXZciXZRFWd^]^�LNMFja\V^]UAcNu=XZRF^�cNXZRF^]Wq2*XZRF^]M
XZRF^]TVW$[]caWdWd^]Udp�caMFOFTVMFj�UdTVOF^]U0LNWd^�pFWdcap�caWYXZTVcaM�LN\�6$HbM¡caWdOF^]W$XZc�pFWdc��a^�XZRFTVU$nv^7[rLNM¡MFcNX*OFc�LNM 5 XZRFTVMFj
4 ^gXdXZ^]W�XZR�LNMAWd^]pFWdceOFfF[]TVMFj.u Wdcak�XZRF^KWd^gu ^]Wd^]MF[]^0ê ësì�6�%	^KOF^]OFfF[]^KXZRF^Kja^]MF^]WZLN\e[rLNUd^�u WdcakªXZRF^�u ca\V\Vc�n.TVMFj
XZRF^]caWd^]kíLNU,L7[]caWdca\V\�LNW 5 6

ÂAÁ��3È`���*Ëïî ð®ñ�ò¬óvô�õ�ö�÷{øeò,ùNúe÷NûVüZý�ò¬õ�ö¬ùNúe÷NûVüqþlùNõZüAþgö®ÿ7ö®û�ùNõ�ò®ø�ügú	ò®ø�ügö®õ��qôsõ�õZüqþ���ôsú�ýNö®úe÷lþgö¬ýyüqþlùNõZü��õZô���ôsõ�ò¬ö�ôsú�ùNû��
+/ctpFWdc��a^�XZRF^�[]caWdca\V\�LNW 5 @&OFT��eTVOF^�^rLN[qR�cNu,XZRF^�UdTVklTV\�LNW*XZWdT�LNMFja\V^]U ã3Ö Õ LNMFO��
	��µTVM�XZc¡WdTVjaR�X

LNMFja\V^]O�XZWdT�LNMFja\V^]USLNU.UdRFc�n.MiTVM���jafFWd^`�ALNMFO�LNpFpF\ 5 XZRF^]caWd^]k¯�*Xbn.TV[]^

«GTVjafFWd^7�

+SRF^]Wd^�TVU�L�nv^]\V\ w �yMFc�n.M~kl^gXZRFceO~cNu.pFWdc��eTVMFj¡BGJ*+.<,�,C3'*8.�*|�­G+SRF^]caWd^]k fFUdTVMFjiXZRF^]caWd^]k �a@
4 f�X>T�X$TVU$\V^]UdU,nv^]\V\/�yMFc�n.M¡XZR�LsX>OF^]OFfF[gXZTVcaM�[rLNM 4 ^�kxLNOF^3TVM�XZRF^�capFp�caUdT�XZ^3OFTVWd^][gXZTVcaMiM�LNkl^]\ 5�
 nv^
[rLNM�pFWdc��a^0XZRF^]caWd^]k¯�0fFUdTVMFjxBGJ*+.<,�,C3'*8.�*|�­FXZRF^]caWd^]k�6Q+SRF^0u ca\V\Vc�n.TVMFj�pFWdcecNuGkxL 5�4 ^0MF^gn06

�



-�^gX$�>PS;ÝLNMFO�?*#�« 4 ^3UdTVklTV\�LNWvWdTVjaR�X,LNMFja\V^]O�XZWdT�LNMFja\V^]U]6�H}uGXZRF^ 5 LNWd^0[]caMFjaWdfF^]M�X$XZRF^]M�XZRF^]Wd^3TVU
MFcNXZRFTVMFj*XZc3pFWdc��a^N@eUdcALNUdUdfFkl^.n.T�XZRFcaf�X�\VcaUdU�cNu�ja^]MF^]WZLN\VT�X 5 XZR�LsXv?*#hTVU�\V^]UdUQXZR�LNMl�>P$6e|efFp�^]WdTVklp�caUd^
Ï Þ���� caMiÏ7â × Ò TVM�UdfF[qR�L�n=L 5 XZR�LsX Þ []caTVMF[]TVOF^]U=n.T�XZR�â"LNMFO Þ�� Í Þ�� u¬LN\V\�Wd^]Udp�^][gXZT��a^]\ 5 caM
â × ÍZâ Ò LNUSTVM���jafFWd^A¿e6�?>WZLrnÙ#KC"p�^]Wdp�^]MFOFTV[]fF\�LNW=XZclPS;$6

«GTVjafFWd^3¿

%	WdT�XZ^3â ×¶¦�� Í × Ò ¦ ¼�Í Ò â ¦ ½�ÍZâ � ¦���� ÍZâ � ¦�� ½�Í9n.RF^]Wd^���� � �"��LNMFO � TVU,p�caUdT�XZT��a^N6.H}X
Udf��l[]^]UAXZc�UdRFc�n»XZR�LsX �~¦�� 6�|eTVMF[]^ � \VTV^]U 4 ^gXbnv^]^]M�âoLNMFO × Í � [rLNMFMFcNXA\VTV^7caf�XZUdTVOF^`â Ò @�u caW
cNXZRF^]WYn.TVUd^*XZRF^0p�LNWZLN\V\V^]\�\VTVMF^]U ��� LNMFO × Ò nvcafF\VO�TVM�XZ^]WdUd^][gXr6K<,^]MF[]^���� � �ª�aÎ

�$\VUdc7n.WdT�XZ^ ×� �¦"! Í  Ò ¦ ��� ¦$# 6&�$pFpF\ 5 TVMFjlB 5 XZR�LNjacaWZLNU]­FXZRF^]caWd^]kµnv^0R�Lr�a^

! ¾ ¦ � � Ì ��� 2 ¾ Ì��¬½vÌ � ½g2 ¾ Í # ¾ ¦%� ¾ � ¾ Ì � ¾ ½ ¾ LNMFO ù�& ¦ �'& Ì$( & Î �I�{2

!,c�n !�¦ ¼AÌ # ÍFUdc ! ¾ ¦ ¼�¾&¨ # ¾�Ì´¿N¼ # 6K<,^]MF[]^�¿N¼ #l¦ ¼�¾&¨ # ¾�Ì ! ¾�Î�|ef 4 UYXZT�XZf�XZTVMFj7u Wdcak��I�{2vnv^
c 4 XqLNTVM

¿N¼ #`¦ ¿ ��� ¾ Ì�¿ � ½ ¾

)



<,^]MF[]^
¼ ¾ # ¾ ¦ � ��� ¾ Ì � ½ ¾ 2 ¾ Î

|ef 4 UYXZT�XZf�XZTVMFjALNj�LNTVM`u caWv¼�¾SLNMFO # ¾Ku WdcakÄ�I�{2&nv^>c 4 XqLNTVMxLsu®XZ^]WKUdTVklpF\VT���[rLsXZTVcaM�� � Ì � 2I¾�½q¾ � ¾ ¦ �ALNMFO
RF^]MF[]^ ��¦$� LNU.Wd^]±yfFTVWd^]O�6

���*Ë�����æ +SRF^lpFWdcecNu=cNuvXZRF^`XZRF^]caWd^]kÔcaMhUdTVklTV\�LNW,XZWdT�LNMFja\V^]U0Wd^]pFWdceOFfF[]^]O	RF^]Wd^xTVU3L�UdTVklpF\VT���^]O
�a^]WdUdTVcaM~� OFfF^*XZc7XZRF^0Wd^gu ^]Wd^]^�2ScNu/XZRF^0p�LNp�^]WAê ësì 4�5 176 8,LNkxLN[qR�LNMFOFWZL�6
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��Ái���AÂ3�>�ÄÃ3Å�Å�Å
��á�á�Å]Â3Å�ÈlàÐÂAÁ��3È`���*Ë �=È`�éÉ�Å]à��3É,+.-0/Ý�`È�É�Å]à��3É

«�WdcakmXZRF^0Wd^]UdfF\�XZU.cNuG[qR�LNp�XZ^]W,HdHKT�X.TVUS[]\V^rLNW=XZR�LsXSXZRF^0WZLsXZTVcaU

1 ©32h§ ¦ ��4549�61 ©87 ¢�1 ©:9 ¢; #'49� 7 ¢ 2=< 1�¢ ¼>2?9 �g�61 § ¦
¼@9�Ay¼ �g¢ 2�7 1 ©:9 ¢; #'49� 7 ¢ 2=< 1�¢

LNWd^S±yf�LNM�XZT�XZTV^]UQn.RFTV[qRlOFc0MFcNX�OF^]p�^]MFOxcaM7XZRF^.WdTVjaR�XKLNMFja\V^]O7XZWdT�LNMFja\V^ 4 f�XKcaMF\ 5 caM7XZRF^,LNMFja\V^.§e6&+SRF^
UZLNkl^*TVU=XZWdfF^0cNu

XqLNM,§ ¦ ��4549�61 ©87 ¢�1 ©:9 ¢
¼@9�Ay¼ �g¢ 2�7 1 ©:9 ¢ Í �g� 7S§ ¦ �®XqLNM�§a2CB Û

LNMFO�cNXZRF^]WSWZLsXZTVcaUS[]caU.Ud^][A§ ¦ � 1 ©32�§a2 B Û Í 1�¢D� § ¦ � �g�61 §a2 B Û Î
H}X,TVU=�a^]W 5 UdfFWdpFWdTVUdTVMFj7XZR�LsXSXZRF^]Ud^3WZLsXZTVcaU=R�Lr�a^ALNMiLNOFOFT�XZTVcaM�XZRF^]caWd^]k�6

�>?*?>Hb+SHY'*!ª+.<$#K'*8,#K:FE ü*øFù6GNü

1 ©32Q�8H�¨,IG2 ¦�1 ©32JH �g�61 I�¨ �g�61 H 1 ©32JI
ùNú�ý �g�61 �8H�¨,IG2 ¦%�g�61 H �g�61 I�Ì 1 ©32JH 1 ©32KI
óGø�ügõZü HKÍCI ùNú�ý H�¨,I ùNõZüL��ô�þgö®ò¬öMGNüAùNúe÷NûVüqþONIùNû®û�ûVüqþqþ0ò®øFùNúhùlõ�ö�÷{øeò=ùNúe÷NûVü�P 6
�`È`��ÈlèKèK���>Æ�î.Q R�ügò © ¦TS Ì3�aÎVU ø�ügú

�g�61 �8H�¨,IG2�¨�© 1 ©32Q�8H�¨,IG2

¦ �g�61 Iv� �g�61 H�¨�© 1 ©32�H&2�¨ 1 ©32KIv� © �g�61 H�Ì 1 ©32JH&2

¦ �g�61 Iv� �g�61 H�¨�© 1 ©32�H&2�¨�© 1 ©32KIv� �g�61 H�¨�© 1 ©32�H&2

¦ � �g�61 H�¨�© 1 ©32�H&23� �g�61 I�¨�© 1 ©32KIG2

�`È`��ÈlèKèK���>ÆXW?Q R�ügò §Y( ü�ùNú.Z�ùNúe÷NûVü[� U ø�ügú�ñrôsõ3ùNû®û���ô�þgö®ò¬öMGNü0ö®ú�òbü}÷yügõZþ 2
�g�61 §.¨�© 1 ©32�§ ¦]\>�g�61 §2 ¨�© 1 ©32 §2_^a`N8b3ôsòbü[cedVf�ÿlù'g�üqþ�þ�ügú�þ�ü�óGøFùNòbühGNügõ § N���ô�þgö®ò¬öMGNüiùNúe÷NûVü�Pi��õZôjG�ö¬ýyüZý 2 öVþ�û�ùNõ�÷yü 6��$\VUdchT�u$nv^�XqLN�N^�g�61 ¾q§$¨ 1 ©32�¾*§ ¦ �AXZc 4 ^0�NLN\VTVO�u caW,MF^]j�LsXZT��a^�§lLNMFO�TVM�XZ^]WdpFWd^gX �g�61 �IÌ$§a2 ¦��g�61 §xLNMFO 1 ©32Q�IÌ$§a2 ¦k



Ì 1 ©32�§`nv^�n.TV\V\�R�Lr�a^�[]caUZ¾�§$¨ 1 ©32�¾0§ ¦ � ¦ � �g�61 §$¨
© 1 ©32�§a2]� �g�61 �IÌ$§a2G¨´© 1 ©32��IÌ$§a2d2�6*<,^]MF[]^
nv^3[rLNM�fFpFRFca\VO�[]caWdca\V\�LNW 5 ¿�XZc`MF^]j�LsXZT��a^0TVM�XZ^]ja^]WdUV2tLN\VUdcF6

�3��È�Èl�»Èl��ÂAÁ��mË���Å]àÐÂAÁ��3È`���*Ë �¬BQWdcecNu�cNu�LNOFOFT�XZTVcaM�XZRF^]caWd^]k u caW 1 ©32"§e@>OFfF^tXZc
Hq6D:h6DC*^]\�u¬LNMFO92

%	^ 4 ^]jaTVM�n.T�XZR

è��*Ë�Ë�� î.Q l$õZüZù�ôIñ3ùNú.Z`ò¬õ�ö¬ùNúe÷NûVü0öVþ�üCmonFùNû�òbô�øFùNû ñ>ò®ø�üp��õZôrý6n.�gò=ôIñ3ùNú.Z`ò¬óvô�þgö¬ýyüqþ*ÿ�neû¥ò¬ö ��û¥ö�üZý ( Z
ò®ø�ü*þgö®ú�ü�ôIñ0ò®ø�ü3ö®ú=�gûqnFýyüZý�ùNúe÷NûVü[�
�3��È�Èl� |efFpFp�caUd^AXZRF^�XZWdT�LNMFja\V^3TVU>Ï7â × Ò 63?>WZLrn"�>?»p�^]Wdp�^]MFOFTV[]fF\�LNW,XZc�PS;$6��$Wd^rL�cNuKÏ7â × Ò
TVUS^]±yf�LN\�XZc`XZRF^0UdfFkµcNu/XZRF^3LNWd^rLNU.cNu&Ï7â × Þ LNMFOiÏ7â Þ�Ò

«GTVjafFWd^7�

¦
�
¿ × ÞÚÜ â Þ ¨ �

¿ Þ�Ò»Ü â Þ

¦
�
¿ â Þ � × Þ ¨ Þ�Ò 2 ¦

�
¿ â ÞÚÜ × Ò Î

Pvf�X>â Þ ¦ â × Ü UdTVMF^AcNu&XZRF^7LNMFja\V^3â Ñ× Þ 6><,^]MF[]^7LNWd^rLxcNuKÏ7â × Ò ¦ Û¾ â × Ü × Ò�Ü UdTVMF^AcNu

¸�r



XZRF^3LNMFja\V^*â Ñ× Þ LNMFO�XZRFTVUSpFWdc��a^]U.XZRF^0\V^]klkxL�6

���*Ë�����æeQ %	^0R�Lr�a^3fFUd^]O�XZRF^*u¬LN[gXSXZR�LsXSXZRF^3LNWd^rL7cNu&L`WdTVjaR�X w LNMFja\V^]OxXZWdT�LNMFja\V^`� UZL 5 Ï7â Ò3Þ 2vTVU
Û¾ Þ�Ò�Ü â Þ n.RFTV[qR�TVU=R�LN\�u/cNu/XZRF^0LNWd^rL7cNu/XZRF^0Wd^][gXqLNMFja\V^*�>BK;=?o� Ud^]^*XZRF^*��jafFWd^3¿a2vUdTVMF[]^3Ï7â Ò3Þ
TVUS[]caMFjaWdfF^]M�X,XZclÏ7â ã Ò Î

«GTVjafFWd^3¿

;vcaMFUdTVOF^]WAXZRF^x��jafFWd^�ë�@Gn.RF^]Wd^�LNMFja\V^ × Ñâ Þ ¦ H�LNMFO Þ Ñâ Ò ¦ I�ÍGLNMFO�â Þ TVUAp�^]Wdp�^]MFOFTV[]f w
\�LNWAXZc	PS;$6K|e^]\V^][gXxP·UdfF[qR´XZR�LsXxLNMFja\V^ × Ñâ Þ ¦ HÙLNMFO Ò UdfF[qR´XZR�LsX Þ Ñâ Ò ¦ I�6�BQ\�LNTVMF\ 5	4�5
× Ñâ Þ ¦ Hx¨JI�Î��$Wd^rL�cNuGÏ × â Ò ¦ Û¾ â × Ü â Ò 1 ©32Q�8H�¨KIG2�Î��$\VUdc`LNWd^rL�cNuGÏ × â Ò ¦ XZRF^*UdfFkocNu
XZRF^3LNWd^rLNU,Ï × â Þ LNMFO�Ï Þ â Ò 6

«GTVjafFWd^0ë
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¦
�
¿ â ÞÚÜ × Þ ¨ �

¿ â ÞÚÜ�Þ�Ò Î
<,^]MF[]^�â × Ü â Ò 1 ©32Q�8Hi¨sIG2 ¦ â Þ³Ü × Þ ¨´â Þ³ÜtÞ�Ò 6,Pvf�X>â Þ ¦ â Ò �g�61 I ¦ â ×t�g�61 H
LNMFO × Þ ¦ â ×�1 ©32eH�LNMFO�LN\VUdc Þ�Ò ¦ â Ò 1 ©32=I�6

+SRF^]Wd^0u ca\V\Vc�n.U

â × Ü â Ò 1 ©32Q�8H�¨,IG2 ¦ â Ò �g�61 I Ü â ×u1 ©32eH�¨�â ×��g�61 H Ü â Ò 1 ©32
I�Î

;=LNMF[]^]\V\VTVMFj7â × Ü â Ò XZRFWdcafFjaRFcaf�X.nv^3c 4 XqLNTVM

1 ©32Q�8H�¨,IG2 ¦%1 ©32eH �g�61 I�¨ �g�61 H 1 ©32
I�Î

!,^��eX7� fFUdTVMFj �g�61wvx`¦T1 ©32 v x`¦ Ûy ¾ n.RFTV[qR�u ca\V\Vc�n.U=u WdcakíL`[]caMFUdTVOF^]WZLsXZTVcaM�cNu&WdTVjaR�X$LNMFja\V^]O�TVUdcaUd[]^]\V^]U
XZWdT�LNMFja\V^�2

�g�61 § ¦ 1 ©32{z.| � ¨T| � Ì�§'}
¦ 1 ©32 | � �g�61 z.| � Ì�§ } ¨ �g�61 | � 1 ©32 z.| � Ì�§ }
¦ 1 ©32 | � 1 ©32 z.| � ¨´§ } ¨ �g�61 | � 1 ©32 z.| � Ì�§ }
¦ 1 ©32 | � z 1 ©32 | � �g�61 §.¨ �g�61 | � 1 ©32h§ } ¨ �g�61 | � 1 ©32 z.| � Ì�§ }
¦

�
¿ �g�61 §,¨ �

¿ 1 ©32h§,¨ �S ¿ 1 ©32 z.| � Ì�§ }
<,^]MF[]^

�S ¿ 1 ©32 z.| � Ì�§ } ¦
�
¿ �g�61 §*Ì �

¿ 1 ©32h§

©dÎ ¢ Í 1 ©32 z.| � Ì�§ } ¦
�S ¿ � �g�61 §*Ì 1 ©32h§a2�Î

«�WdcakmXZRFTVU=nv^3c 4 XqLNTVMh� 4�5 fFUdTVMFj �g�61 § ¦�1 ©32Q� v ¾ Ì�§a2=LNMFO�UdTVM�§ ¦ []caUA� v ¾ Ì�§a2d2

�g�61 �¬§,¨�~�2 ¦ 1 ©32 z.| � Ì�§.¨ | � Ìs~ }
¦ 1 ©32Q� | � Ì�§a2 �g�61 � | � Ìs~�2�¨ �g�61 � | � ¨´§a2 1 ©32Q� | � Ì,~�2

¦ 1 ©32Q� | � Ì�§a2 1 ©32Q� | � ¨�~�2�¨ 1 ©32Q� | � ¨´§a2 1 ©32Q� | � Ìs~�2
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�S ¿ � �g�61 §>Ì 1 ©32h§a2 �S ¿ � �g�61 ~7¨ 1 ©32K~�2�¨ �S ¿ � 1 ©32t§,¨ �g�61 §a2 �S ¿ � �g�61 ~xÌ 1 ©32K~�2

¦
�
¿ � �g�61 § �g�61 ~7¨ �g�61 § 1 ©32K~xÌ 1 ©32h§ �g�61 ~lÌ 1 ©32h§ 1 ©32K~�2

¨ �
¿ � 1 ©32h§ �g�61 ~xÌ 1 ©32h§ 1 ©32K~7¨ �g�61 § �g�61 ~xÌ �g�61 § 1 ©32K~�2

¦ �g�61 § �g�61 ~lÌ 1 ©32h§ 1 ©32K~
n.RFTV[qR�TVUvXZRF^0LNOFOFT�XZTVcaMxXZRF^]caWd^]kmu caW �g�61 §�M�LNkl^]\ 5 �g�61 �¬§=¨,~�2 ¦%�g�61 § �g�61 ~7Ì 1 ©32e~ 1 ©32e~�6QT�6 ^N6�g�61 �8Hl¨eIG2 ¦%�g�61 H �g�61 I�Ì 1 ©32{H 1 ©32YI¡n.T�XZR�LA[qR�LNMFja^*cNu�MFcNXqLsXZTVcaM�6&+SRFTVU=pFWdc��a^]UScafFWSLNOFOFT�XZTVcaM
XZRF^]caWd^]km[]caklpF\V^gXZ^]\ 5 6&H}XSk�fFUYX 4 ^>Wd^]kl^]k 4 ^]Wd^]O�XZR�LsXp���"HJ� v ¾ LNMFO����"IK� v ¾ ���"Hl¨KIK� v ¾ 6
Pvf�X.nv^0^��eXZ^]MFOiT�XSXZc`cNXZRF^]WA� Wd^rLN\®2��NLN\VfF^]U.cNu�H�LNMFOwI 4�5 fFUdTVMFj

� �g�61 §.¨�© 1 ©32h§a2 ¦]\>�g�61 §2 ¨�© 1 ©32 §2 ^�`
�NLN\VTVO�u caW.LN\V\�TVM�XZ^]ja^]WdUV2s�¦ ��6
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����á�Å]��àÐËÙ�*��É������¶��àiáé����è=����èK�0Â3Å�Èlà Èl��Â3��Å�ÇiÈlà¡ÈlËÙ�*Â3��Å��µ���0Â3Å�È�É

�$\�XZRFcafFjaR´nv^iUYXqLNWYXln.T�XZR�Ud^��FLNja^]UdTVkxLN\.kl^rLNUdfFWd^iUdfF[qR�LNU�ë5�6�]ÍZ�@�j�gÍr�� 5�6�xLNMFO�Udc	caM�@=nv^���MFO�T�X
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