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9 :�;=<?>A@CBEDGF2<?H
@I;JLKNMPOQM*RSRSTPUWVXTYM&Z�KN[]\_^S`C[aVNMP[WbcZ�KNMed&RSUW`�`�^Sd&UWRfTYM&Z�KN[]\�`Cg�`hM*\_Zh[iM*`hZ�^jTEUkZhMPZ�KNMl UWRSg�MYb-g�V	d,Z�^�[aVXUWV�\mZ�K�ME[Wn�Z�^STEUWR�n?[aRS^jd,oibpg�V�d,Z�^�[aVX^jVm`hZh[qd�K�UW`hZ�^Sdr\No]V�UWTE^Sdsn�t�[kuv t
UWTETE^SV v n	t�[Ww	R�M*TE`Xx�yzKNt
^S`hZ�^jUWVN[|{ }k~���J2UWg�d
K�M*V�{�8&��~��s�]UWV�Zh[a`�UWV�\|��^ v [�{#��~-���JLK�^S`CTEM&Z�KN[q\�^S`Cw�UW`hM*\X[aV�Uid,[aV�Zht
UWd,Z�^�[aV�TEUkn�n	^jV v UWV�\Xn	t�[ l ^S\NM*`CUib-UW`�Z�UWR v [kut
^�Z�K�T/Zh[XM*`hZ�^jTEUkZhM�Z�KNM l UWRSgNM�b-g	V�d,Z�^�[aV���^�Z�K�K�^ v K�n	t�M*d&^S`�^�[aV����I[.�QM l M&t*�zg�V�Z�^jRVN[.�C�	[aV�R�o�UW`hoqTEn�Zh[WZ�^Sd�d,[aV l M&t v M*V�d,Mst�M*`�g�R�Z�`*�N��^�Z�KN[agNZzVqg�TYM&t
^jd&UWR?M&t�t�[WtLw?[ag�V�\	`&���M&t�M�[Ww�Z�UW^SVNM*\�b-[WtLZ�KNM�M*`hZ�^STEUkZhM*\�n?[aRS^jd,oPbpg�V�d,Z�^�[aV���^SZ�K�Z�K�^S`zTYM&Z�KN[]\A�� M���^SRSRNn	t�[ l M�Z�K�UkZQZ�KNM=M&t�t�[Wtc[Wb�Z�KNM=M*`hZ�^STEUkZhM*\en?[aRS^Sd,oGbpg�V�d,Z�^�[aVr^SVEZ�K�MI�?u�Z�K`hZhM&ni[Wb�OQM*RSRSTEUWV�TEM&Z�KN[q\�^j`zw?[ag�V�\NM*\ewqo��� ]¡P¢�£
¤�£�¥8L¦m§�¨z© ¡«ª­¬ §I® ª­¬�¯��KNM&t�M ¤ ^S`LZ�KNMst�M&Z�gNt�Vibpg�V�d,Z�^�[aV���§�^S`IZ�KNMG\�^S`�d,[ag�V�Z�bpUWd,Zh[Wt*�  ]¡ ^S`�Z�K�MsTY[]\�g�Rjg�`[Wbc`�Zht�[aV v d,[aV�d&U l ^�Z«om[Wb ¤ UWV�\m�°^S`�Z�KNMEVqg�T�w?M&t�[WbQ^�ZhM&t�UkZ�^�[aV�`&�EJLK	^S`=M*`hZ�^STEUkZhMKN[aRS\�`�b�[Wt�Ued,[aV�`hZ�UWV�Z=bpg�V�d,Z�^S[aV�M*±qg�UWR1Zh[e²&M&t�[�UW`�UWV³^jV�^�Z�^SUWR v g�M*`�`�b-[Wt�Z�KNM l UWRSg�Mb-g�V	d,Z�^�[aVA�JLKNM&t�M´M,µN^S`hZA[WZ�K�M&t�Ukn�n�t
[aUWd
KNM*`1b�[Wt�[Ww	Z�UW^SV�^SV vcv [q[q\CM*`hZ�^STEUkZhM*`1b�[Wt�Z�KNM´[Wn�Z�^STEUWRn�[aRj^Sd,o�bpg�V�d,Z�^S[aVA�2¶�[Wt�M,µNUWTYn	R�MW��Z�KNM�·�g�R�M&t¸M*±qg�UkZ�^�[aV v t
^S\ETYM&Z�K�[q\¹xpOQU�µ]ZhM&t�º&»´¼k½�¾{�8�~��QyQ[aR�M*TEUWV¿{ � �fÀ�~-���¸Z�K�Mrn	Ukt�UWTYM&ZhM&t
^�²&M*\�M,µ]n�M*d,Z�UkZ�^S[aV�`YTYM&Z�KN[]\ÁxÃÂ³Ukt
d,M&ZEUWV�\ÂiUkt
`
K�UWRSR�{#Ä�~-��UWV	\�n	t�[�Å­M*d,Z�^S[aV�TEM&Z�KN[q\	`exÃÆ�g�\�\Ç{#È�~-����É v UW^SV��´[aV�R�oXUW`ho]TYn�Zh[WZ�^Sdd,[aV l M&t v M*V	d,M�Zh[EZ�K�MC[Wn�Z�^STEUWR?n?[aRS^jd,oPbpg�V�d,Z�^�[aV��cUW`Ln�t
[ l M*\�b-[WtLZ�KNM*`hM�TYM&Z�KN[]\�`&�OQ[ag�V�\�`�b-[Wt�Z�KNMX\�^S`�Z�UWV�d,MÊw�M&Z«��M&M*VËZ�KNMm[Wn�Z�^STEUWR=n?[aRS^Sd,oÌb-g�V	d,Z�^�[aVÍx-[Wb�Z�KNM[Wt
^ v ^SV�UWR=n�t
[Ww	R�M*Tr�PUWV�\|Z�KNMÌº�Î�¼aÏ*»e[Wn�Z�^jTEUWR=n�[aRj^Sd,o°bpg�V�d,Z�^�[aVÁ[Wb�U�\	^S`�d,t�M&Z�^�²&M*\x-n	^�M*d,M&��^S`�M�Rj^SVNM*Ukt�� l M&t
`�^�[aVe[Wb2Z�KNM�n�t�[Ww	RSM*T��QM&t�M�[Ww�Z�UW^SV�M*\�w�o��]UWV�Zh[a`zUWV	\��=^ v [{#��~��*Ð V��]UWV�Zh[a`�{6Ñ.~���·�g�R�M&tQM*±�g�UkZ�^S[aVrt
M*`�^S\�g�UWRj`f�QM&t�M�g�`hM*\eZh[G[Ww�Z�UW^SVeM&t�t�[Wtcw?[ag�V�\	`b�[WtzUWV�Ukn�n�t�[.µ]^jTEUkZhM*\en�[aRj^Sd,oGb-g�V	d,Z�^�[aVA�´·f^�Z�K�M&tQUWVeUW`�`�g�TEn�Z�^�[aVr[aVrZ�K�MIt�M&n?M*UkZhM*\^�ZhM&t
UkZ�^�[aV�`¸[Wb�Z�KNMIUkn�n�t�[.µ]^STPUkZhM*\Yn?[aRS^Sd,oCbpg�V�d,Z�^�[aV�xpd,[aV	\�^�Z�^�[aVYÒ=Ó Ð �C�2[Wt�U�w?[ag�V	\[aVÌZ�KNM¹`hM*d,[aV�\Ç\NM&t
^ l UkZ�^ l Mi[Wb�Z�KNM³t�M&Z�gNt
VÌb-g	V�d,Z�^�[aV�M l UWRSg�UkZhM*\ÁUkZPZ�KNM³[Wn�Z�^STEUWRn�[aRj^Sd,oÌbpg�V�d,Z�^�[aV|�cUW`iV�M*d,M*`�`�Ukt�oW�Ô·´µN^S`hZhM*V�d,Mm[WbY^SV�ZhM&t
^�[Wt�`h[aRjgNZ�^�[aV�`�UWV�\ËZÕ��^Sd,M\�^�Ö?M&t�M*V�Z�^jUkw	RS^�Z«oP[Wb2Z�KNMCt�M&Z�gNt�V�b-g�V	d,Z�^�[aV���M&t
M�UWRS`h[Yt�M*±qg�^�t
M*\A�JLKNM�M&t�t�[Wtzw?[ag�V	\�`fn	t�M*`hM*V�ZhM*\�^SVeZ�K�^S`Qn	Ukn?M&tc[aV�R�ort�M*±�g	^�t�M=w�[ag	V�\NM*\�VNM*`
`�UWV�\`hZht�[aV v d,[aV�d&U l ^�Z«o�[Wb�Z�KNM�t
M&Z�gNt
V�b-g�V	d,Z�^�[aVA��J�KNM*`hMcUW`�`�g�TYn	Z�^�[aV�`1Ukt
Mc±qg�^�ZhM v M*VNM&t
UWRUWV�\X�QM&t�Mrg	`hM*\mwqo��]UWV�Zh[a`sUWV�\m��^ v [�{#��~QUWV�\��]UWV�Zh[a`�{6Ñ.~�� � Mrt
M*±�g�^St�MEVNM*^�Z�KNM&t\�^�Ö?M&t�M*V�Z�^jUkw	^SRS^�Z«oE[Wb2Z�KNMCt�M&Z�gNt�V�b-g�V	d,Z�^�[aV�VN[WtLM,µN^S`hZhM*V�d,M�[Wb�^jV�ZhM&t
^S[WtL`h[aRSgNZ�^�[aV	`&�� M�UWRS`h[Gn�t
[ l M�Z�KNM�t�[Ww	g�`�Z�VNM*`�`Q[Wb1Z�KNMCOQM*RSRjTEUWVrTEM&Z�KN[q\�wqord,[aV	`�^S\NM&t
^jV v Z�KNMg�`hMG[Wb�^SV�M,µ]UWd,Z�OQM*RSRSTEUWV³[Wn?M&t
UkZh[Wt�[WtC^SVNM,µNUWd,Z�`h[aRSgNZ�^S[aV�`I^jViM*UWd�KXTEU�µN^STE^�²*UkZ�^�[aVn�t�[]d,M*`�`&� Ð V�Z�K�^S`Ld&UW`�MC��M�U v UW^SV�[Ww�Z�UW^SV�M&t�t�[WtLw?[ag�V�\	`&��



× gNt=t�M*`�g�RSZ�K�UW`�Ur\	^�t�M*d,ZId,[aV	`hM*±�g�M*V�d,MGb�[Wt=Z�KNMGg�`hM�[WbfZ�KNMsOQM*RSRjTEUWV³TEM&Z�KN[q\Zh[EM*`hZ�^STEUkZhM�Z�KNM�n?[aRS^Sd,oPbpg�V�d,Z�^S[aVAØ�Z�KNMCV�g	T�w?M&tz[Wb�^�ZhM&t
UkZ�^�[aV�`Lt�M*±�g	^�t�M*\eZh[PUkZhZ�UW^SVU v ^ l M*Vrn	t�M*d&^S`�^�[aVr^S`Qd,[aTYn	gNZhM*\�^SVeUW\ l UWV�d,MW��g�`�^SV v [aV�R�oP`�[aTYMIn	t
^STE^�Z�^ l M�\�UkZ�Us[WbZ�KNMCn�t�[Ww�R�M*T��JLK�^S`fn	Ukn?M&t�^S`f[Wt v UWV�^�²&M*\r^SV�Zh[�Ù l M�`hM*d,Z�^�[aV�`*�¸�]M*d,Z�^�[aV � \NM*`�d,t
^Sw�M*`fZ�KNM�b-t
UWTYM,u��[Wt�Ú��QM���^SRjRQd,[aV	`�^S\NM&tEUWV�\°Z�KNMiK�o�n?[WZ�KNM*`hM*`PUW`�`�g�TYM*\��Ç�qM*d,Z�^�[aVÌÀm`�Z�UkZhM*`PZ�KNMTEUW^SVEZ�K�M&[Wt�M*T����IK�^Sd
KEn�t�[ l ^S\NM*`�UWVEM&t�t
[Wtfw?[ag�V�\Gb-[WtfZ�KNM�M*`hZ�^STEUkZhM*\rn?[aRS^Sd,osb-g�V	d�uZ�^�[aV���KNM*V�Z�K�M�O�M*RjRSTEUWV�d,[aV�Zht
UWd,Z�^�[aVÁTYM&Z�KN[]\�^S`Yg�`hM*\A�Ç�]M*d,Z�^�[aV�}_`�KN[���`YZ�KNMt�[Ww	g�`hZ�V�M*`�`G[WbIZ�K	^S`GTYM&Z�KN[]\�g�V�\NM&tY`�TEUWRjRQVqg�TYM&t�^Sd&UWRQM&t�t�[Wt
`&�°yQ[aV�d&Rjg�`�^�[aV�`GUkt�Mv ^ l M*Vi^SVi�]M*d,Z�^�[aViÈYUWV�\�Z�K�MCn�t�[q[Wb-`�Ukt�M v ^ l M*Vi^jV�Z�KNMCUkn�n?M*V�\�^�µ?�
Û Ü|ÝGÞàß*>AáLâãÞ´äÁ@I>AåJLKNMz`hZh[]d
K�UW`hZ�^jdL\No]V�UWTE^Sd�n�t�[ v t
UWTPTE^SV v n�t�[Ww�R�M*Tæ^S`�\NM&Ù	VNM*\Yg�`
^SV v Z�KNMzb�[aRjR�[.��^jV vM*R�M*TYM*V�Z�`&Ø�Z�K�ML`hM&Z´[Wb l UWRSgNM*`2b-[Wt´Z�KNMzM*V�\N[ v M*V�[ag�`´`hZ�UkZhM l Ukt
^SUkw	RSM*`�ç%è�é¸êfx-�IK�^Sd
K^S`CUid,[aV l M,µ�OQ[Wt�M*R�`hM&Z�����Z�K�Mr`hM&ZC[Wb l UWRSgNM*`�b�[Wt�Z�KNMEM,µ][ v M*VN[ag�`s`�KN[]d�Ú]`sëìèÍé´íx-��K�^Sd�K�^S`LUEd,[aTEn	UWd,ZI`hM&Z���î�w?[WZ�K�Ukt�M�TEM*UW`�gNt
Ukw	RSMC`hn	UWd,M*`L�I^�Z�K�Z�KNM*^�tIï�uÕUWR v M&w�t
UW`\NM*VN[WZhM*\¹w�oiðñUWV�\¹ò�t�M*`hn?M*d,Z�^ l M*R�oW�IJLKNM�M l [aRjgNZ�^�[aV�[WbfZ�KNM�`hZh[]d
K	UW`hZ�^Sds`�KN[]d�Ú]`I^S`v ^ l M*VGw�o�Z�KNMQZht
UWV�`�^�Z�^S[aV�bpg�V�d,Z�^S[aVGó|\�M&Ù	VNM*\�[aV�x�ëzô�ò´�1��^�Z�KsZ�KNMz¶NM*RjR�M&t�n�t�[Wn?M&t�ZÕoW�ÉõxpTYM*UW`
gNt
Ukw	R�M���`hM&Z¸ö¿è°çø÷Içø÷CëÌ\NM*`�d,t
^Sw	^SV v Z�KNMcb�M*UW`�^Sw	^SRS^�Z«o�[Wb�\�M*d&^S`�^�[aV�`*�qùÃ¾pº*¾^�bLx-ú1ô�û���üiçý÷³ëõUkt
M�Z�KNMsd&gNt�t�M*V�Z l UWRSgNM*`z[Wb´Z�K�M�`hZ�UkZhM l Ukt�^SUkw	R�MCUWV�\iZ�KNM�`
KN[qd
ÚZ�KNM*V�þ�ü³çý^S`zb-M*UW`�^�w	R�M�b-[Wt=Z�KNM�VNM,µ]Z�n?M&t
^�[]\�^�b�UWV�\�[aV	R�o�^�bcx-ú�ôhþ�ô�ûq�LüÊö��z¶Nt�[aTZ�K�^S`��QMPd&UWVX\NM&Ù�VNMYZ�KNMPd,[Wt�t
M*`hn?[aV�\NM*V�d,MYÿ¿Ø?ç ÷Xë � é¸ê�w�oÊÿ�x-ú�ô�û������*þ�üç_î�x-ú�ôhþ�ô�û���ü_ö��a��JLKNMs[aVNM,u�n?M&t
^�[]\it�M&Z�g�t
V¹b-g�V	d,Z�^�[aV ¤ Ø�ö � éæ^j`=`
g�d
K¹Z�K�UkZ
¤ x-ú1ôhþ�ô�û��Q^S`QZ�KNM�d&gNt�t�M*V�ZQt�M&Z�gNt
Ve^�b�þP^j`�d�KN[a`hM*V�b-[WtQZ�K�M=VNM,µ]Zcn?M&t
^�[]\Eb-t�[aT x-ú1ô�û����JLKNM�\�^S`�d,[ag�V�Z�bpUWd,Zh[WtE^S`�§æüÍxp�]ô*8.��� � ^�Z�K�UWRSRfZ�K�M*`hMrM*RSM*TYM*V�Z�`*�´Z�KNMe`�Zh[qd�K�UW`hZ�^Sd\NoqV	UWTE^Sd�n�t
[ v t
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