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F��9UkHMJ.F[N�H�ljFoJ.FoS�T�HKTaJ�F[UKUkXfNaLqFoHMTpeRHMX�UMYvS�S�T�HKJMLON�ljTpJMSwfHKFoHMLqX[r9U�

ñ�_]TÏF	�9UkHMJ.F[N)H�l9FoJ.FoS�TaHMTaJ &��7�� +0(:7 HM_jFIH�N�XhJMJKTpUMljXhr9e]U	HMX�UkY½S�S�T�HMJKLON#l6TaJKS#wfù
HKFIHKLsXhr9UnLOUnLqSÏl9`sTpSÏTprvHMTpeÒFhUnForòTar½w]S�TpJKFoHMLqX[ròXoõ�`qF[JMthT�UkL � T  �cr]T�Xoõ�HM_9TRUkY½S�S�T�HMJKLONX[J.efTaJKLsr9t�X[õÕHMTprÏwjUkTVe�LqU@HK_]TBQBl]l]JKX��½LqS�FIHKT�\uLsr]LqS#w9S bcTathJMTpT58ÍQB\×bLA���D*;GF��IFoLq`qF	�]`sT�Lqr
\��B\^E�ûRForjeRXoHK_]TaJ�UkljFoJ.UkTBUMX[`��[TpJKU�[ü'F[N._ÔUMXoõÕH=��FoJKT�S�FdYÏ_jF��[T	LsHKU�X���r�LqSÏl9`sTpSÏTprvHKFIù
HMLqX[r×X[õDHK_]TÏQc\ubÎX[J.efTpJMLqr]t� �cr]TÏJMTpl]JKTpUMTarvHKFoHML��[T�X[õÃHM_]T�UMT�HôXoõ'Qc\ubÎLqSÏl9`sTpSÏTprvHKFIù
HMLqX[r9U@X��hTaJGFo`q`½HM_]T�UMl9FoJ.UMT�UMX[`��[TpJKU@F��IFoLq`qF	�]`qT'S�Lqt[_vHS�jT�Tar9X[w]th_Lqr�SÏXvUWHÃNpF[UMTpU �]wfHGHK_]TaY
S�FdY×ljTpJkõªXhJMS&e]L1�¸TaJKTarvHM`qY	CmBX��;HKXuefT �9r9T�FIUMTa`qTpN�H�F*JKTal9JMTVUkTprhH.FIHKL'�hT#LqSÏl9`sTpSÏTprvHKFIHKLsXhr
XoõGQB\ub;UMLqr9N�TôLsH	S�FdY*N._9For]thT�õªJMXhS HMLqS�TôHMXÏHMLqS�TnLqU	F��vw]LsHMT�NaX[S�l]`qT��ÔLOUMUMw]T 

�]w]JMHM_]TpJMS�XhJMT^��_]TarÏUWHKw9efY½Lsr9tBHK_]T�LsS�l9FhN)HGXoõ9wjUkLqr]t
�dF[JMLqX[wjU+UMY½SÏS�TaHMJKLqN'X[J.efTaJKLqr]thUpZ
X[r]TnS�FdYÔr9XoH ��ForvH�HMX�HKTpUkHcFo`q`Cl6XhUKUkL��]`qT �dF[`sw9TpU�X[õ+HK_]T#UMYvS�S�T�HKJMLONôl6TaJKS#wfH.FIHMLqX[r  �cr
UkXhSÏT�S�FIHKJMLON�TVU�FòUkw��¸N�`OF[UKUÏXoõôX[J.efTaJKLqr]thUÏS�FdYP�jT^P½r]X���r HMX �6TuUkw9ljTpJMLqX[J�ÃQ3r]X[r]ù
T��fljTpJkH�w9UMTaJÔXhr]`qY ��ForvHKURHMX NaFol]HMw]JKTuS�FIýWXhJ*efL��6TpJMTpr9N�TVU?�6T�H=��TaTpr X[J.efTaJKLqr]thUpZGHM_½w9U
w9UkLqr]tÒF 	WthX½X½e-
*JMTpl]JKTpUMTarvHKFoHML��[TÔX[õôFòUMw��¸N�`OF[UKUS�FdY �6T^Tar9X[w]th_�Gñ�_]LqURLqU�FòN�JKw9NaLqF[`
LqUKUkw9TpUõªX[J�`qLsS�LsHMLqr]t}HM_]T^N�XhS��]Lqr9FoHMX[JKLOFo`�N�X[S�l]`qT��fLsHWYÒXoõ	HK_]LOU�T��fljTpJkHKLqUMT�l]JMXfNaTpUKU 8ÍL1 T	
F��[X[LOefLqr]tHMX�T��fl]`qX[JKT�F�T��fTpN�w]HMTnFo`q`�ljXvUMUML��]Ls`qLsHMLqTpU>;H

ñ�_]T��)l6TaJKS#wfH.FIHMLqX[r��BF	�9UWHKJKFhN)H�l9F[JKF[SÏTaHMTpJ�NpFor �jTnJKTal9JMTVUkTprhHKTpe*F[U�FHMJKTaT ��_]TpJMT E

� �'TnefT �9r]T�F�efTaõÍFow]`sH	JMTpl]JKTpUMTarvHKFoHML��[TôFIH�TpFhN._*`qT��hTa`�Xoõ�HM_9TôHMJKTaT[Z



� For9e�F�efTaõÍFow]`sH	JMTVFo`qL � FIHKLsXhrRõªX[J�TVF[N._�`sTVFIõ�Xoõ�HM_]T�HMJKTaT 
4þ_]Tar?S�For9F[t[Lqr]t T��fl6TaJMHMLOUkTÓUKN�Tpr9FoJKLsXvUaZ�LsHu_]Ta`ql9U^Lqr;efTVUkLqt[r]Lqr]t S�X[JKTÒefY½r9FoS�LON

UkTpJ��hTaJÏl9FothTpU9�vYÓFhe]Fol]HMLqr]t×HK_]T �'T�� l9F[t[TVU�HKX×HK_]T�`sT��[Ta`�X[õ	HM_]T�w9UMTaJ 8Ír]X[JKS�Fo`�Z�T��½ù
ljTpJkHVZ9efT��9w]t[thTaJH;)ZfFor9e�Lqr�`sLqS�LÂHKLsr]tRNaXhUkH�Xoõ�UKN�Tpr9FoJKLqXhU�

�+Lqt[w9JMT �'Ls`q`qw9UWHKJKFoHMTVU�HM_9T'UkHMJKw9N)HKw]JKFoHMLqX[rnX[õfHM_]T�F��9UkHMJ.F[N�H l9F[JKF[SÏTaHMTpJ N�XhJMJKTpUMljXhr9efLqr]t
HMX�ljTpJMSwfHKFoHMLqX[r9U 8ÍX[r]`qYRHK_]T�UMYvS�S�T�HKJMLON�ljTpJMSwfHKFoHMLqX[r�Ukw��fHMJKTaTôLOU	efT�H.FoLq`s`qTpe ;H
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ñ�_]TBñ�ú+ûfü 4ÖTVF��[TpJÃT��fl6TaJMHMLOUkT	PhTaJKr]Ta`jJMTp`sLqTpUÃX[r�H=��X�`sT��[Tp`qUDXoõCUkTpJ��½LON�TVU<E[HK_]T	T��½l6TaJMHMLOUMT
UMNaTar9F[JMLqXhU�T��fl]`qX[LsHMTVe:�½YRwjUkTpJKU�F[r9eRHK_]T�UMX[`��[TaJ.U�w9UMTpe �vY�UMNaTar9F[JMLqXhU�Forje*T��fljTpJkH.U�

üS�½HMTarjUkL��]Lq`sLsHWYRLOU�FPhTaYRl6X[LqrvH�Lsr^ñ�ú+ûfü Efr9T���UKN�Tpr9FoJKLqXhU�For9e*r]T���UMX[`��[TaJ.U^��Ls`q`��6T
LsrvHMTpt[J.FIHKTpe}Lsr}HK_]TRT��fl6TaJMHMLOUkTRUMLsHMTRJKTathw]`qF[JM`qY	 4BT�� UKN�TarjFoJKLsXvU�UM_]Xhw]`qe �6TÔF	�]`sT�HKX^w9UMT
X[`OeÖUMX[`��[TpJKUôForje×r]T�� UMX[`��[TpJKUôUM_]X[w9`qe �jT�wjUkTVeN�½Y×Xh`qe}UKN�TarjFoJKLsXvU@��LsHM_9X[wfH�S�XfefL��jNaFoù
HMLqX[r�f\^XfefL��jNaFoHMLqX[r9U�UM_]X[w]`OeRXhr]`qY#�6TôJMT��vw]LsJKTpeRLÂõ+UKN�Tpr9FoJKLqXhU���ForvH'HMXÏw9UkT�r]T��ÿUkl6TpNaL1�6N
õªTpFIHKw]JKTpU�õªJKX[S UMX[`��[TpJKU�

Q	`q`�UMTaJ\�½LqNaTpU#e]X×r]X[HÏl]JKX��½Lqe]T�HM_]T ��_]X[`qT*UMT�HÏXoõcNaX[rvHMJKX[`OU�F[r9eÒS�T�HKJMLONaU�+ø�r9l]wfH:F
X[wfHKl]wfHRl9F[JKF[SÏTaHMTpJKU�UM_]X[w]`Oe<HM_]Tpr �6T^X[l]HMLqX[r9F[`���LsHM_ TpLÂHK_]TaJRefTaõÍFow]`sH?�IFo`qw]TpUpZS�IFo`qw]TpU
N�X[S�l]w]HMTpe �½YRXoHK_]TaJ	UMTaJ\�½LqNaTpU�X[JY�IFo`qw]TVU�T��fl]`qLqNaLÂHK`sYRl9JMX��½LOefTpe ]ñ+X½X[`OU�S�FdYÔw9UkTôXhJ�l9JMX[ù
efw9N�TB�IF[`sw]TVUôLsrÒF�UM`sLqt[_vHM`qY×efL��¸TaJKTarvH�S�For]r]TpJôõªX[JôHK_]TRUMF[S�T�NaX[rvHMJKX[`@XhJnSÏTaHMJKLqN	�ø�H�LqU
HM_]TpJMTaõªX[JKTBr]TVN�TpUKUKFoJKY�HMX�F[e9eRF5��J.Fol]l6TaJ�FoJKX[w9r9e�TpFhN._�HMX½X[`6LqrÔX[J.efTpJÃHMXÏF[e]F[lfH'LsHKU�JKTpF[`
LsrvHMTpJkõÍFhN�TnHKXRHK_]TNaX[S�S�X[r^X[r9T	 4	T��;UMX[`��[TpJKU	S�FdY�l]JKX��½LqefTF[e]efLsHMLqX[rjFo`+NaX[rvHMJKX[`OU	F[r9e
SÏTaHMJKLqNpU�]ñ�_9TaLqJ�LsrvHMTpJkõÍFhN�TVU�Uk_]Xhw]`OeRHK_]TaJKT�õªXhJMT �6TnT��½HMTpr9UkL��]`qT	



ñ�_]T�UkXh`swfHKLsXhrN._]XvUkTprLqrHM_]T	ñ�ú�û½üòEÃJMX[ýWTpN�H�JKTa`qLsTVU@X[rHM_]T�efT �9r]LsHMLqX[r�Xoõ¸ForÏTpFhUkYôHKX
T��½HMTpr9e^UkTaH	Xoõ@õªTpFoHMw]JKTpU�õªX[J	TVF[N._^UkTpJ��½LON�T ��_]LON._ ��Ls`q` �6T5��J.Fol]l6Tpe�F[JMXhw]r9e*TpF[N._�HKXvXh`1
ûfN�Tpr9FoJKLsXvU�FoJKTcHK_]Tar�w9UMLqr]tÏHM_]TVUkT�õªTpFoHMw]JKTpU�

ñ�_]TôSÏTaHKFoù�e]FoHKF#õªJKF[S�T���X[JKPÏwjUkTVe:��LsHM_]Lqr^ñ�ú+û½ü NaF[r �6TnUkw9SÏS�F[JML � TVe*FhUDõªXh`s`qX��	U�E

� û½X[`��[TpJKU*FoJKTÖefTVUMNaJML��6Tpeþw9UMLqr]t<S�T�H.FIù�e]FIH.F<F[r9e ��J.Fol]l6TaJ.U�HKJKF[r9Uk`OFIHKT×S�T�H.FIù�e]FIH.F
�IFo`qw]TpU�HKX-FVõªJKX[S5UkXh`'�hTaJ�� U'l9FoJ.FoS�TaHMTaJ.U�For9e�JKTpUMw]`sHKU�

� ûfN�Tpr9FoJKLqXhU�JMT��vw]LsJKT�UkXh`'�hTaJ.U	HKX^l]JKX��vLOefT�Ukl6TpNaL1�6N�SÏTaHKFoù�e]FoHKF�Forje×l]JKXfN�TVUMUôT��½l6TaJKLsù
S�TarvHKU<��_9LqN._�FoJKTnUkTaHKU�Xoõ@S�T�H.FIù�e]FIH.F�

� ñ�_]TnS�Lqe9ef`sT���F[JMT�T��]N._9F[r]t[TVU�UkTaHKU�X[õ+S�T�H.FIù�e]FIH.F9��LsHM_�HK_]T ��JKF[l]l6TaJ.U'X[õ�UMX[`��[TpJKU�
� ñ�_]T 4}T��RLqrvHMTpJkõÍFhN�T	LOUDefY½r9F[S�LqNpFo`q`sY9�]w]Lq`ÂH'õªJMXhS UKN�Tpr9FoJKLsXvUGFor9eÏHK_]TaLqJ'NaX[JKJMTVUkl6X[rje½ù
Lsr9t�SÏTaHKFoù�e]FoHKFÏFor9e�UMX[`��[TaJ�S�T�H.FIù�e]FIH.F�For9eÔHM_]TpLsJ �dF[`sw9TpU�
ñ�_]T�UMTaJ\�½LqNaTcl9JMX>�9`sT�LOU�NaX[S�l6XhUMTpeRX[õ�F[r*F��jUWHKJKFhN)H�l9FoJ.FoS�T�HKTaJ�UkTaH�fø�H �vw9Fo`qL��9TpU'HM_9T

õªX[`q`sX���Lqr]tÖFhUkl6TpN�HKUXoõ�HK_]T�UMTaJ\�½LqNaTNE�HM_9T*r9F[S�TÔXoõBHM_]T*HMX½X[` � HM_]T�UkTpJ��½LON�T�UkTpS�F[rvHMLONaU �HM_]Tôõªw]rjN)HMLqX[rjFo`�l9F[JKF[SÏTaHMTpJKU�For9e*JKTpUMw]`ÂH.U � HK_]Tnl9FoJ.FoS�TaHMTaJ.U�For9e*JMTVUkw9`ÂH.U�õªX[J�Fo`qt[XhJMLsHM_]SN�X[rvHKJMXh` � HM_9Tnl9FoJ.FoS�T�HKTaJ.U�For9e*JMTVUkw9`ÂH.U�õªX[J�T��fTVN�wfHKLsXhr�S�TaHMJKLqNpU�
üDF[N._�F��9UkHMJ.F[N�H�ljFoJ.FoS�T�HKTaJ�LqUBefT �9r9Tpe�w9UMLsr]t E

� LÂH.U �dF[`sw9TpUY8ÕHWY½l6T[ZdljXvUMUML��]`sT��IFo`qw]TpUpZ��dF[JMLOFIHKLsXhr:8ª`qLqr]TpF[JpZV`sXhthF[JMLsHM_]S�LONoZVr]X[JKS�Fo`�ZdöôF[w9Ukù
UkLOFor Z ��>; ; �

� LÂH.U�S�XfefTBEfLsr9l]wfHBXhJ�XhwfHMl9wfH �
� LÂH.UÔNaX[r9UkHMJ.FoLqrvH E'S�Forje]FIHKX[JKY[ZÃXhlfHMLqX[r9F[`�Z7��LÂHK_ÿefT�õÍF[w]`sH:�IFo`qw]T[Z^��LÂHK_ �IFo`qw]T×N�XhSÏù
l]wfH.F��]`qT �½YÔFor]X[HM_]TpJ	UkTpJ��½LON�T �

� HM_]T�T��fl6TaJMHMLOUkT�`qT��[Tp`'X[õ	HM_9T*w9UMTaJ.U 8ªr]X��½LON�T[Z@UkHKForje]FoJ.e�Z@F[eJ�IForjN�TpeCZ+T��½l6TaJMHpZ�S�Forfù
FothTaJH; �

� UkXhS�T*efXfN�w9SÏTprvHKFIHKLsXhr<JKTa`OFIHKTpeòHKX×LsHKUÏl]w]JKljXvUkT�8ÍUMT��hTaJ.Fo`�`sT��[Ta`OUS�FdY �6T�e]T �9r]TVe
F[NpN�X[J.efLqr]tHMXÏHM_]TnwjUkTpJ�`sT��[Ta` ; �

� efTal6TarjefTar9NaLsTVU ��LsHM_óXoHM_9TaJ�õªTpFoHMw]JKTpU*õªXhJ^T��fl]JKTpUKUkLqr]t Lsr9NaX[S�l9FoHML��]Ls`qLsHMLqTpUpZ	efTal6Tarfù
efTarjN�Tnw]l6X[r^FÏl9FoJ.FoS�TaHMTaJ�F[r9eÔX[HM_]TpJ	N�Xhr9UWHKJKF[LsrvH.U�
ø�H#LqU��hw9LÂHKT*UMLsS�Lq`qF[JnHMXuF[rÒLsrvHMTpJkõÍFhN�T�LqròHM_]T*N�X[S�l6X[r]TprvH��'XhJM`Oe �]wfHT��½HMTarjefTpeòLqr

X[J.efTaJôHKXuTar9F	�]`qTRForòTpFhUkYÖLsrvHMTpt[J.FIHKLsXhrÖX[õ'HK_]T�HMX½Xh`qUôHK_9FIHl]JMX��½LOefTÏHM_]T*UMF[SÏTRUMTaJ\�½LqNaT
��LÂHK_%�vw]LsHMT�e]L1�¸TaJKTarvHBFo`qt[XhJMLsHM_9S�U 8ªHM_]TpJMTaõªX[JKTôe]L1�¸TaJKTarvH	N�XhrhHKJMXh`qU�F[r9eÔS�TaHMJKLqNpU\;�
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ñ�_]T'T��fljTpJkHKLqUMT'UKN�Tpr9FoJKLsXvU F[JMTÃwjUkTVe5�½Y�HM_]T�T��fl6TaJMHMLOUkT�P[TpJMr]Tp`oHKX@�]w9Ls`Oe�T��½l6TaJKLqTar9NaTDl]`OFor9U
F[NaNaX[J.efLqr]tBHKX�HM_]T�w9UMTaJ@JKT��vw]TVUWH�oñ�_]TpUMT�T��fljTpJMLqTarjN�T�l]`OFor9UGF[JMT��'XhJ 2jX��	U T��½TVN�wfHKTpeÏX��[TpJ
HM_]T^ö�JMLOe Ãñ�_]T�JKTpUMw]`ÂH.U#X[õBX[r9T*T��½l6TaJKLqTar9NaTÔl]`OFor9UÏS�FdY �jT�w9UMTpeÓHMX��]Lqw]`qeÓHM_]T�r]T��½H
T��fljTpJMLqTarjN�T�l]`OForÒForje}HM_½w9UôHK_]T?��X[JKP�2jX��	UcT��fTpN�w]HMTpeòF[JMTRefY½r9F[S�LqN�UMLsrjN�T�HM_9TaY}S�FdY
efTal6Tar9e�X[õ�JKTpUMw]`sHKU�Xoõ@FÏl]JMT��½LsXhw9U�T��fTpNawfHMLqX[rjU�

ñ�_]TnUMNaTar9F[JMLqXhU�FoJKTnUWHKJMwjN)HMw9JMTVeÔ_]LqTaJ.FoJ.N._]LONaF[`s`qY�Lsr^F�e]FoHKF:2jX�� `sLqP[T�F[l]l]JKXhFhN._�½û]N�T�ù
r9FoJKLsXÏLqr]l]wfH.U�For9e*X[wfHKl]wfH.U�FoJKT�NaX[r]r]TVN)HKTpe�HKXÏHM_]TnUMw��fù�UMNaTar9F[JMLqX#Lqr]l]wfH.U�For9e*X[w]HMl]wfH.U�
ø�H@NpFor#F[`qUMXcNaX[rvHKF[Lsr�LqrvHMTpJMr9F[`h`qLqr]PfU/�6T�H=��TaTpr#UMw��fù�UMNaTar9F[JMLqX	Lqr]l]wfH.U�F[r9e�XhwfHMl9wfHKU�IQ UKN�Taù
r9FoJKLsX*S�FdY�F[`qUMXRw9UMTÏLsrvHMTpJMrjFo`�X[l6TaJ.FIHMXhJKU	õªX[JôN�JKTpFoHMLqX[rCZjSÏXfefL��jNpFIHMLqX[r Z6T��fTpN�w]HMLqX[r×F[r9e
�9`ÂHKTaJKLsr9tuXoõ�T��fl6TaJKLsTpr9N�TÔl]`qF[r9U�+Q thL'�hTarÓUKN�TarjFoJKLsX�S�FdY×HK_]TarP�9w]Ls`OeÓUMT��hTaJ.Fo`ÃLqrvHMTaJKr9F[`



T��fljTpJMLqTarjN�TDl9`qF[r9UaZdT��½TVN�wfHKTpU HM_]TVUkT�l]`OFor9UpZdFor9e �9r9Fo`q`qY�l9JMXfefw9NaTpU�r]T��Òl]`qF[r9U@efTal6TarjefLsr9t
X[r�HK_]TcJKTpUMw]`sHKUÃõªJMXhS HK_]T�l]JMT��½LsXhw9UÃXhr]TpU�½û]N�TarjFoJKLsXvUDFoJKT�HK_]TaJKT�õªXhJMT�õªw9`s`qYRefY½r9FoS�LONBF[r9e
S�FdYÏefTal6Tarje�X[rÏHM_]TcF��dF[Ls`OF��9Ls`qLÂHWY#Xoõ�UkTpJ��½LON�TpUGF[r9eHM_]TBJMTVUkw]`sHKUÃXoõ¸T��fljTpJMLqTarjN�TpUÃLsr�X[J.efTpJ
HMXRthTar]TpJKFoHMTnr]T��óT��fljTpJMLqTar9NaTpU�9ø�r^XhJKefTpJ�HMXÔTar9UMw]JKTnHM_9FoHcFRUKN�Tpr9FoJKLsXB��Lq`q`+UkHMX[l Z]HM_9TaJKT
S#w9UkH7�6TBr]X�LqrvHMTpJMr9F[`jNaY½Na`sLON�`qLsr9P½U7�jTaH=�'TpTarRUMw��fù�UMNaTar9F[JMLqXhU�oüS�fl6TaJKLsTpr9N�TBl]`qF[rRN�JKTpFoHMLqX[r
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