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¯±° I�OPKT�%²³[KTBJm_V_OPN[?´rBJZ\[]V_ILa]S^ILKT�
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W�¾K g BJI�QRG�mT�lIL¿}ILBJZ\[a�ILV_I?À�ILVTK_ILGGa� g BJI�m_ILK6MjBDNHJOPC9QRKTS^ILBDV�C�ÁvZ_[�V_I�BJZ_[·C!BJZ_[ÂS^I g QRaflILaÂS^ILB
�)K_ORc t M+K ty� QRVT[YQRKTBDaYQ7�,OPKTBDf qyg BJI g BJIiÃiKTS^ILBDV)BDa�ILBDa�I½ILKÄceOPHD�yK_ILBJZ_[�I � BJZ_[]VTGa�pHJILaf�V_I q Ga g MjBDNH t �
`Åadc�OPKTC t� QRH�c � HDBDaflILa�SUILKT� q	g ILK½aBJI=GCX�yGV_I � QRV_m_Z_[H�nR�lI7klILKTHJIL�lILa/Æ-QRK t

M=ILK%E)BDa�m\QRVT¿Ç¿�Æ³ILBJILK/ÈvORc�VbÆ-QRK_I � �ÉQRflILV_I�¿�GK�È�NK\QPZ_[�klILK\QRKTSUILBDVTGa�ÂÆ4GK g I,a�GK%ILKTC�ÁP�yHDBJZ\[]V
g GK_Z\['MjK t ° ¾a�V_ILK7ÊjILGC9QRaa�Ga g �ÇQRKTfvG�m+À�I�Z\flILK;klOPCËM+ILGV_m\Z_[�ILa'W�OPK_m_Z\[]Ga�lmTBDa�m_VTBDVTGV7c�¾K
� ¾a�mTVTHDBJZ\[�I/`Åa]V_ILHDHDBD�lILa¿?BDaÌÈdQyQRKTSKT¾�Z_flILaÎÍ�c�¾K6ÏÑÐYÒ$Ó�ÔÖÕ|Ga g Ãja g K_I}QPm9�,ILKTV_ILa�m?Í�c�¾K9×ÙØ�Ú�Õ q
c�¾K g ILK_ILaÂhja]V_ILK_m_VT¾VT¿�Ga�'SUILB�V_I�Z\[aBJm_Z_[�ILa·W�K\QR�lILaÂBJZ_[Âm_IL[K g QRafvSYQRK|SBDa t È�V_I�ceQRa � ¾NBDa� q
g I�m_m\ILa?CpÛÈ�Ü=� � `ÅC!NHJILC�ILa]V\QRVTBJOPaÝklOPa�È�GNNUOPKTV;Ü#I�ZLV_OPK;�ÇQPZ_[BDa�I�m;BJZ\[�klILKTÆ³ILa g ILV_I q [YQRH�c�C!BDK
VT[�I�OPK_ILVTBJm_Z\[/Æ4BJI=NK\QRfvVTBJm_Z_[?SUILBDCXhjC!�]QRa��C!BDV+È�Ü=�,m t

Þ'ILBDV_ILKT[BDa·SUI g QRaflIßBJZ\[«C!BJZ_[ÂS^ILB g ILa«k�BJILHJILaÂWK_ILGa g ILa·Ga g À-ILfyQRaa]V_ILa q�g BJI6C!BDK!BD[K_I
E)C9QRBDHJm+¿�GKjÜ#ILKÄc�¾�yGa�@mTV_ILHDHDV_ILa,Ga g?g BJIpWK\QR�lILS^ÁP�lILa,S^I}QRa]VÅÆ³OPKTV_ILV_ILa q V_ILBDHDÆ-ILBJm_I�C!BDV+ILKT[�ILSHDB �
Z\[�ILCáàUILBDV\QRGdc�Æ�QRa grt

ÊjBJZ_[�V½¿�GHJILVT¿�V g QRaflI7BJZ_[�C�ILBDa�ILa,E)HDV_ILKTa@c�¾K g BJI7E)KTC�ÁP�yHDBJZ_[�Ga�@ILBDa�I�m½mTNYQRaa�ILa g ILa?`ÅadceOPK �
C9QRVTBDfdmTVTG g BDGC�m t
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z t z t ÃjGdc�SYQRG g ILK½ÃiKTS^ILBDV t;t7t;t7t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t �
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w t z t Ê+´Ö� t7t;t7t;tot;t7t7t;t7t;t7t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t %
w t w t W�H�QPZ_[�IpA�I�Z\[aBDflILa?Ga g �ÉQRK_m_ILa/C!BDViÞ'OPKTV\QR�lILa]V_ILa t;t7t7t;t7t;tot;t7t7t;t7t;t7t &

'���( ü�)+*��-,.���L÷�*Uüvþ�þ$û��
	��/÷Jü/��102�3�ü ��4�dt z t65 SUILK_m_BJZ_[]V t;tot;t7t7t;t7t;t7t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t z}x
�dt w tÝ� ILNK\nPm_ILa]V\QRVTBJOPa?klOPa/A�I87dV_ILa tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t z}w
�dt��dt A�I87vVTfvH�QPm_mTB:9�fyQRVTBJOPa t7t;t7t;t7t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t z %

�dt��dt z t È�GNN^OPKTV½Ü#I�ZLV_OPKj�ÇQPZ_[BDa�I�m t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t z<;
�dt��dt w t àUILa]VTK_OPB g SYQPm_BJILKTV_I � H�QPm_m_B:9�fPQRVTBJOPa t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t z s
�dt��dt��dt ÈdQRVT¿�fvH�QPm_mTB:9�fyQRVTBJOPa t7t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t z<=

�dt %�t `Åadc�OPKTC9QRVTBJOPa�m\I87vVTK\QRfvVTBJOPa t;t7t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t wyx
�dt ; t ÃjGV_OPC9QRVTBJm_Z_[�IpA�I87dVT¿�G�m\QRC!C�ILadc¡QPm_mTGa� t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t wdz

�dt ; t z t ÈdQRVT¿>9�HDV_ILKTa t7t;t7t;t7t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t w �
�dt ; t w t ° IL¿�BJILHDV_I|à	G�m\QRC!C�ILadceQPm\mTGa�lILa t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t w1?

�dt ? t à	G�m\QRC!C�ILadc¡QPm_mTGa� g I�m � QRNBDV_ILHJm t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t w s
$ �A@ �2�y÷��døB�3�lþC D���3�FE�øB�3��� ü '�4%�t z t ° KTGa g B g I�I t;tot;t7t7t;t7t;t7t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tG� x

%�t w t ° ILÆ4BDaa�Ga� g ILK+È�VTBJZ\[]Æ-OPKTVTHDBJmTV_I t7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tG� w
%�t w t z t Þ'OPKTVT[YnRG�9��yflILBDV t;t7t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tG��%
%�t w t w t A-c � ` g c � ° ILÆ4BJZ_[�VTGa� t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tG��%
%�t w t��dt °IH � È�V\QRVTBJmTVTBDf t;t7t;t7t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tG��%
%�t w t %�t `Åadc�OPKTC9QRVTBJOPa ° QRBDa t7t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tG� ?
%�t w t ; t È�Ü=� � ° ILÆ4BJZ\[]VTGa� t7t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tG� ?

%�t��dt ÈdQRVT¿$QRG�mTÆ�QR[H tot;t7t7t;t7t;t7t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tG�2&
J �  D���K��L
�����]û�ü]ýÙû�ü�ùM ONP RQ � �eþK�3�dø�ø�û�ü]ý $ �; t z t ÈdQRVT¿�fv¾KT¿�Ga� tot;t7t7t;t7t;t7t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tS% z

; t w t Èv��È � E)K_mTV_ILHDHDGa� t7t7t;t7t;t7t;tot7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tS% =
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; t��dt ÈdQRVT¿�f�¾KT¿�Ga�%OP[a�I7W�BDHDV_ILKTa t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t ;yw
i�� õ+ûvþ3jk������ûYü]ý J $? t z t M;QRV_ILa t7t7t;t7t;t7tot;t7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t ;1;? t z t z t A�ILKTC!BDa � E)C9QRBDHJm t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t ;1;? t z t w t Ê+QPZ\[KTBJZ_[]V_ILa�V_I87vV_I�C!BDV½Þ�QR[HJILKT�lILSaBJm\m_ILa t7t;tot;t7t7t;t7t;t7tot;t7t;t7t ; &? t w t ÈdQRVT¿>9�HDV_ILKTa t;t7t;t7tot;t7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t ; &

? t w t z t à	G�m\QRC!C�ILadceQPm\mTGa� g ILK½hja]V_ILK_mTG�Z\[]Ga�lILa t7t;tot;t7t7t;t7t;t7tot;t7t;t7t ; s? t w t w t À-ILÆ-ILKTVTGa�lmTC9Q�llI t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t ?yx? t w t��dt A�ILKTC!BDa�I t7tot;t7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t ?dz? t w t %�t Þ�QR[HJILKT�lILSaBJm_m_I t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7tm&1&? t��dt ÈdQRVT¿�f�¾KT¿�Ga�6Ga g Èv��È � A�I87dV_I t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7tm& =? t��dt z t È�V\QRVTBJmTVTBDflILa tot;t7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t s x? t��dt w t `badceOPKTC9QRVTBJOPa�mT�lIL[YQRHDV g ILK=Èv�ÇÈ � Ê=QPZ_[KTBJZ\[]V_ILa t;tot;t7t7t;t7t;t7tot;t7t;t7t s z? t %�t ÈdQRVT¿�f�¾KT¿�Ga�%OP[a�I7W�BDHDV_ILKTa t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t s ;
n �/o ûvþK�p,q,.�dü�)V�vþ�þ}û�ü�ýÝûYü�ù'õ+û�þ$ö�ø ÷���L r n
õ+üp	���ü�ý�õtsvuw*��g�}ø ÷ þK�3�dü x �

Ã t z t W�¾HDHDÆ³ÁPKTV_ILK t;t7t;t7tot;t7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t =yw
Ã t w t È�VTBJZ_[�Æ³OPKTVTHDBJmTV_I�¿�G�A�ILKTC!BDaYQRS�m_NK\QPZ_[�ILa t;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t =yw
Ã t��dt È�VTBJZ_[�Æ³OPKTVTHDBJmTV_ILaÇ¿�G@Þ�QR[HJILKT�lILSaBJm_m_ILa t;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t = �

õ+üp	���ü�ýzy{sO|j÷Jü�jk��÷ þ8���lû�� ( ,q"�ø���,.�dü��3����÷�*Uü x J
}�÷��3��������û��eÿ���������÷��
	�üd÷ þ x i
( ü�ù��10 ��4 $
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�dt z t6� Û�N^ILK_ILS^ILa�I=C!BDV½C9QF7vBDC9QRHJILCá�,QRKT�yBDa t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t z &
; t z t ÃjHD�lOPKTBDVT[CoG�m;Èv�ÇÈ � E#K_mTV_ILHDHDGa� q A�ILBDH�z t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t ;yx; t w t ÃjHD�lOPKTBDVT[CoG�m;Èv�ÇÈ � E#K_mTV_ILHDHDGa� q A�ILBDH�w t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t ;dz
? t z tÙu S^ILK_ILKiA�ILBDH�ILBDa�ILK+È�VTBJZ_[�Æ³OPKTVTHDBJmTV_I t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t ? %
? t w t �?BDVTVTHJILK_ILKiA�ILBDH�ILBDa�ILK+È�VTBJZ_[�Æ³OPKTVTHDBJmTV_I t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7t ?1;? t��dtÝ� I�Z}QRHDHÖGa g �)K_I�ZLBJmTBJOPa?�lIL�lILa,ÈvZ_[�Æ³ILHDHDÆ³ILKTV�Í�A�K\QRBDaBDa�lmTC�ILa�lI$Õ tot;t7t7t;t7t;t7t ?1;? t %�t ° ILÆ4BJZ\[]V_mTklILKTV_ILBDHDGa�ßBDa@¿�Æ-ILB�Þ'OPKTVTK\QRa�yHDBJmTV_ILa tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tm& x
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; t z t�5 S^ILK_mTBJZ\[]V½¾S^ILK g BJI � ¾KT¿�Ga�lm_mTVTGdceILa t;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7tS% ;
? t z t ²-OPa]VTBDa�lILa�ZLÛ�A�QRSHJI t;t7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t ?yx? t w t E)C9QRBDHDfvH�QPm_mTB:9�fyQRVTBJOPa/C!BDVjÈ�V\QRC!C|ceOPKTC�ILaK_I g Gf�VTBJOPa t;tot;t7t7t;t7t;t7tot;t7t;t7t ?yw? t��dt E)C9QRBDHDfvH�QPm_mTB:9�fyQRVTBJOPa?OP[a�IpÈ�V\QRC!C|ceOPKTC�ILaK_I g Gf�VTBJOPa tot;t7t7t;t7t;t7tot;t7t;t7t ?yw? t %�t ÈdQRVT¿�f�H�QPm\mTB:9�fPQRVTBJOPa/C!BDViA�I87dVTf�H�QPm\mTB:9�fPQRVTBJOPa�m_klILKÄceQR[K_ILa tot;t7t7t;t7t;t7tot;t7t;t7t ? �
? t ; t ° IL¿�BJILHDV_I�m+ÈdQRVT¿>9�HDV_ILKTa?C!BDV+È�V\QRC!C|ceOPKTC�ILaK_I g Gf�VTBJOPa tot;t7t7t;t7t;t7tot;t7t;t7t ?1?? t ? tÑ� ¾a�mTVTHDBJZ_[�IoÜ#ILK\nRa g ILKTGa� g I�m=ÈvZ_[]Æ-ILHDHDÆ³ILKTV_I�m t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t ? &? t�&vt E)C9QRBDHDÆ³ILBJm\I7�lILC�I�m_m_ILa�IoE)KT�lILSaBJm_m_I tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t ? s
? túsdt ° IL¿�BJILHDV_I�m+ÈdQRVT¿>9�HDV_ILKTa,OP[a�IpÈ�V\QRC!C|ceOPKTC�ILaK_I g Gf�VTBJOPa tot;t7t7t;t7t;t7tot;t7t;t7t ? s? t = t E)BDa���G�m_miklILK_m_Z_[BJI g ILa�ILK+´rBJmTV_ILaH�nRa�lILa t;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t ?1=? t z}x t ÈdQRVT¿>9�HDV_ILKTa/C!BDV½V_I87dVbÆ-ILBJm_I;S^ILK_I�Z_[a�ILV_ILa'È�VTBJZ_[�Æ³OPKTVTHDBJmTV_ILa t7t7t;t7t;t7tot;t7t;t7tm& z? t zyz t E)KT�lILSaBJm_m_I7C!BDV½klILK_m_Z_[BJI g ILa�ILaÇ�ÉQRK\QRC�ILV_ILK_ILBDa�mTV_ILHDHDGa�lILa t7t7t;t7t;t7tot;t7t;t7tm& w? t z}w t�5 S^ILK_mTBJZ\[]V+È�V\QRa g QRK g NYQRK\QRC�ILV_ILK � E)BDa�m_V_ILHDHDGa�lILa t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7tm&d�
? t z �dt E)BDa���G�m_m g ILK ° K_ÁdllI g ILKiA�K\QRBDaBDa�lmTC�ILa�lI t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7tm&F%? t z %�t Ü#ILKT�yHJILBJZ_[?NKTBDkPQRV_I;Ga g �lI�m_Z_[Yn�c�VTHDBJZ_[�IpE)C9QRBDHJm t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7tm& ?? t z<; t `ba g BDK_ILfvV_I�mjÈdQRVT¿>9�HDV_ILKTa t7t;t7t;t7t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7tm& ?? t z<? t ÈdQRVT¿>9�HDV_ILKTa/aYQPZ\[�Þ�QR[HJILKT�lILSaBJm_m_ILa tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7tm&1&
? t z &vt Þ BDKTfvGa� g ILK � ¾KT¿�Ga�lm_m_VTGdc�ILa t7t;tot;t7t;t7t7t;t7t;tot;t7t7t;t7t;t7tot;t7t;t7t s z

kvBDB



�pX���_aZ�Zg_aUY]�_a`cbd_aegf+W�U�eh\

k�BDBDB



����� ñãåè}ìòñ�é��åã��

M+BJI%à^QR[H g ILKpILHJILfvVTK_OPaBJm_Z_[ÙklILKÄc�¾�ySYQRK_ILaÑA�I87vV_I6Æ-nPZ\[�mTV|m_ILBDV g ILK�E)K-9�a g Ga� g I�m|²-OPC!NGV_ILK_m
flOPa�VTBDa]GBJILKTHDBJZ_[ßGa g BJm_V#mTNYnRV_I�mTV_ILa�m)C!BDV g ILK�Ü#ILKTSK_ILBDVTGa� g I�m#Þ'OPKTH g Þ B g I4Þ'ILS9Ga]¾S^ILK_m_IL[]SYQRK
�lILÆ-OPK g ILa t à	GK+È�G�Z\[�I7aYQPZ\[?`Åadc�OPKTC9QRVTBJOPa�ILa,BDa/A�I87dV_ILa g BJILa�ILa,ORc�V4Æ4BJI g ILKTGCË²-OPC!NGV_ILK qYg BJI
g QR¿�GÝklILK_m_Z_[BJI g ILa�I%�?ILVT[�O g ILa g ILK � H�QPm_mTB:9�¿�BJILKTGa� q W�BDHDV_ILKTGa�?Ga g à	G�m\QRC!C�ILadc¡QPm_mTGa�/klILK �
Æ-ILa g ILa t ÃjG�Z_[/C�ILa�m\Z_[HDBJZ_[�I�Ü#ILKTÆ�QRHDVTGa�6klOPa,A�I87dV_m\QRC!C!HDGa�lILa q ¿�GCáÀ�ILBJmTNBJILHÖS^ILBÖÞ'ILS]klILK �
¿}ILBJZ\[aBJm_m_ILa q mTNBJILHDV#ILBDa�I��yK_OdllI � OPHDHJI t M+BJI�Þ'ILBDV_ILK_ILa]VbÆ4BJZ\f�HDGa� g ILK�QRGV_OPC9QRVTBJmTBJILKTV_ILa6Ü#ILKÄceQR[K_ILa
BJmTV�TI g OvZ_[�Ga�ILKTH�nPm_m_HDBJZ_[ q m\OPHDHraBJZ_[]V+ILBDa ° K_OdlyV_ILBDH g ILKjILBD�lILa]VTHDBJZ_[,a]GVT¿�SYQRK_ILaÇA�I87dV_I;Ga�SUI}QPZ\[]V_ILVSHJILBDS^ILa t

M+GK_Z\[ g BJI|Ü#ILKTa�ILVT¿�Ga�/klOPaÑ²-OPC!NGV_ILKTaÝflOPC!CoV g ILKpÃjmTN^ILfvV g ILK � OPC!CoGaBDfyQRVTBJOPaÝ[BDa �
¿�G q)g BJI/QRGdc��yKTGa g S^IL�yK_ILa¿�V_ILK6Ê+ILVT¿�fPQRNYQR¿�BDV\nRV_ILa ¿�GC �yK_ÁdlyV_ILa A�ILBDH½V_I87vVTSYQPm_BJILKTV�BJmTV/Í�E)C9QRBDH�Õ
Ga g m_ILBDV7E)a g I g I�mt�P¨��v��QR[KT[]Ga g ILKTV_mp¿�GK=�ÇQPm_m_ILaflOPC!CpGaBDfPQRVTBJOPaÙQRa�lILÆ-QPZ\[�m_ILa�BJmTV t M;QRS^ILB
HDBJIL�yV#[�ILGV_IiILBDa�[�ILV_ILK_OP�lILa�I�m³Ãja�lILS^OPV#klOPa � OPC!CpGaBDfPQRVTBJOPa�m_Æ³IL�lILa@klOPK q]g BJIiILBDa�I½��ILK_m\OPa9a]GV �
¿}ILa�fyQRaav��W�I�m_VTa�ILVT¿�V_ILHJI�c�OPa q �?OPSBDHDV_ILHJI�ceOPa q A�ILHJI�ceQF7 q �lI�mTNK_OvZ_[�ILa�IpÊ+QPZ\[KTBJZ_[�V_ILa q E#C9QRBDH q Èv��È �
Ê=QPZ_[KTBJZ\[]V_ILaïc�¾K?�?OPSBDHDV_ILHJI�ceOPa�I Í¡Èv��ÈR�+È [�OPKTV,� I�m_m�QR�lIÝÈ ILKTk�BJZ�I$Õ q=u aHDBDa�I � hia�V_ILKT[YQRHDVTGa�lILa
Í¡²³[YQRV�Õ)Ga g Ê+ILÆ½mT�yK_OPGN�m t M+BJIiÜ#ILKTC!BDVTVTHDGa�p¿�Æ4BJm_Z\[�ILa6klILK_m\Z_[BJI g ILa�ILa@�?O g QRHDBDV\nRV_ILa g ILK � OPC �
CpGaBDfPQRVTBJOPaÙ�lILÆ4BDaa]V g QRC!BDV|BDC!C�ILK|C�IL[K�QRa«À-I g ILGVTGa���ÉÊ=QPZ_[KTBJZ\[]V_ILa·m_OPHDHJILaÙGaYQRS[YnRa�yBD�
klOPa«BD[K_ILC GK_m_NKT¾a�yHDBJZ_[�ILa±W�OPKTC9QRV g ILa·À�ILa�GVT¿}ILKTa·BDa g ILK9W�OPKTC NK\nPm_ILa]VTBJILKTV6Æ³ILK g ILa q�g BJI
g ILC C�OPC�ILa�V\QRa�ILa6´ÖI�m_IL�lILK\nRV³ILa]V_mTNKTBJZ\[]V t M+BJI�m_Iià	BJILHDklOPK_m_V_ILHDHDGa�7Æ4BDK g [YnRG�9��;C!BDV g ILC À�IL�yKTB:������ ���T�������\��¤}�P�����7S^IL¿}ILBJZ_[a�ILV|Í-���¡ D¢YØ�ÔÖÓY£@Ò^¤#¥�Ga g§¦ Ø�Ô©¨�Ð� «ÏÙÐ�Ð� «z<=1=1=�ª�Õ t ÈvOPHJZ_[�ILa�È�Ûvm �
V_ILC�ILa6HDBJIL�yV³ORc�V g QPm³Ãj�lILa]V_ILa � �ÉQRK\Q g BD�yC9Q�¿�G�yKTGa g I q Æ³OPS^ILB^ÈvORc�VbÆ-QRK_I � Ãj�lILa]V_ILa g BJIjhiCpÆ-QRa gv�
HDGa��ILBDa�ILKiÊ=QPZ_[KTBJZ\[]V+BDa/ILBDa/QRa g ILK_I�miWYOPKTC9QRVi¾S^ILKTa�IL[C�ILaÑÍ-���«¢Y¬R3®oØ¯¤#¥g°½Ø�ILV+QRH t z<=1=1?�ª�Õ t

M+BJI)�,ILVT[�O g ILa g BJI�m_ILK�M+BDNHJOPC9QRKTSUILBDV�Æ³ILK g ILa g GK_Z_[ g QPm�à	BJILH g ILK�hjCoÆ-QRa g HDGa�+klOPaoE)C9QRBDH �
V_I87dV_ILaßBDa?Èv�ÇÈ � Ê=QPZ_[KTBJZ\[]V_ILa,C�OPVTBDk�BJILKTV q Æ-OPSUILBrc�¾KiÈv�ÇÈ%ILBDa�I=NK_OPV_OPflOPHDHDS^I g BDa�yV_I7mTVTKTBDfvV_I;�ÇQ �7dBDC9QRHDH�nRa�lI!klOPa §<±P¨ÇàUILBJZ_[�ILa g I�mo´�QRVTBDa � z � È�V\QRa g QRK g m��yBDHDV q m_O g QPm_m g ILK7GK_mTNKT¾a�yHDBJZ\[�I6A�I87vV
BDa g ILa�C�ILBJm_V_ILa�WÉnRHDHJILa/�lILf�¾KT¿�V½Æ-ILK g ILa/CpG�m_m t M;QRSUILBÖm\OPHDHJILa�a]GKiE#C9QRBDHJm½klILKTÆ³ILa g ILVjÆ³ILK g ILa q
g BJI½c�¾K g ILa%Ãja]Æ-ILa g ILK�klOPa%ILBDa�ILK��lILÆ4BJm_m_ILaßM+KTBDa�yHDBJZ_[flILBDV4mTBDa grq Ga g BDaa�ILKT[YQRHDS g BJI�m_ILK�E)C9QRBDHJm
CpG�m_m+Æ4BJI g ILKTGC ¿�Æ4BJm_Z_[�ILaÇÆ4BJZ_[�VTBD�lILa'Ga g Æ³ILaBD�lILK;Æ4BJZ_[�VTBD�lILa�`Åadc�OPKTC9QRVTBJOPa�ILaÇGa]V_ILK_m\Z_[BJI g ILa
Æ-ILK g ILa q GC g ILCåmTV\QRKTf!SUIL�yK_ILa¿�V_ILa@�)H�QRVT¿=BDa%ILBDa�ILK½Èv��È � Ê=QPZ_[KTBJZ_[�V � I�Z\[a]Ga�|¿�G6VTK\QR�lILa t E#m
Æ-ILK g ILaÙQRHJm_O������v¤P¢���¢ �e���d� � KTBDV_ILKTBJILaÑ¿�GK!ÈvILHJILf�VTBJOPaÝBDa]V_ILK_I�m_m_BJILK_ILa g ILK|A�I87vV_m\IL�yC�ILa]V_I%SUILa�ÁPVTBD�yV t
M;QRC!BDV�SUILÆ-IL�yV½mTBJZ_[ g BJI�m\I+M+BDNHJOPC9QRKTS^ILBDVjQRGdc g ILC ° ILSBJILV g ILK½`ÅadceOPKTC9QRVTBJOPa�m_mTG�Z_[�I=BDa�A�I87vV_ILa t�?BDV g ILK+mTBDaa]klOPHDHJILa,Ü#ILKTf�¾KT¿�Ga�%klOPa?A�I87vV_ILa?SUI�m\Z_[Yn�c�VTBD�yVjmTBJZ\[,QRG�Z_[ g ILKjÀ�ILK_ILBJZ\[ g ILKjQRG �
V_OPC9QRVTBJm_Z\[�ILaÙà	G�m\QRC!C�ILadc¡QPm_mTGa�/klOPa�A�I87dV_ILa t²� ILGVTBD�lI!Ü#ILKÄc¡QR[K_ILa g Q�c�¾KpILK_mTV_ILHDHJILa�C�ILBJmTV_ILa�m
E7dVTK\QRfvV_I q QRHJm_O;QRG�mT�lILÆ-nR[HDV_I½A�ILBDHJI g I�m u KTBD�yBDaYQRHJm q QRHJm�à	G�m\QRC!C�ILadc¡QPm_mTGa� t MjBJI-C�ILBJmTV_ILa�ÃjKTS^ILB �
V_ILa�QRGdc g BJI�m\ILC ° ILSBJILV4SUI�c¡QPm_m_ILaßmTBJZ\[@C!BDVi�]���U�������L���d�L�9E7dVTK\QRf�V_ILa q�g BJI g ILa�A�I87vViQRHJm ° QRa¿}I�mÆ4BJI g ILKT�lILS^ILaÝm_OPHDHJILa t E#m7Æ-ILK g ILaÑQRHJm_O�A�I87vVTV_ILBDHJI6�lI�mTG�Z\[]V q�g BJI�C�ÁP�yHDBJZ_[�mTV�BDadc�OPKTC9QRVTBDkÇGa g K_I �
NK\nPm_ILa�V\QRVTBDk%c�¾K g ILa@�]QRa¿}ILa/A�I87vVim_BDa grt M+BJI�m4Æ4BDK g BDa � QRNBDV_ILH � SUI�m_Z\[KTBJILSUILa t `bC ° IL�lILa�m\QRVT¿g QR¿�G�mTV_IL[�V;[BJILK g BJI�c�OPfvG�m_mTBJILKTV_I�È�G�Z_[�I|aYQPZ\['Æ4BJZ_[�VTBD�lILa Í g KTBDa�lILa g ILa	Õ;`ÅadceOPKTC9QRVTBJOPa�ILa�¿�G'ILB �

z
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a�ILC klOPKT�lIL�lILS^ILa�ILa'A�[�ILC9Q%BDC Ü#OPK g ILKT�yKTGa grt �/BDV g ILK;A�[�ILC�ILa]klOPKT�]QRS^I|Æ4BDK g,g BJI�ÈvILHJILfvVTBJOPa
�]�_�L�¡��¢��Ga g nR[a�ILHDV-IL[�ILK g ILK¹¸��}�¬P���!¤l����¬P�����cºy���T¤�»����e¬P� q]g BJI4a]GK#aYQPZ\[6ILBDa¿}ILHDa�ILa%WYQRf�V_ILa9BDa9A�I87 �
V_ILa�mTG�Z_[�V+Í�ÃjS�m_Z_[aBDVTV �dt % Õ t à	GK�`badceOPKTC9QRVTBJOPa�m_mTG�Z\[�I½BDa�A�I87vV_ILa9m_V_ILHDHDV g BJI�m_I4M+BDNHJOPC9QRKTSUILBDV�QRHJm_O
g BJI½�]�_�L�¡��¢��b�k¼½ºy���T¤�»����e¬P�pklOPa9A�I87dV_m_IL�yC�ILa]V_ILa�Í¡ÈdnRVT¿}ILa	ÕÉklOPK+Í � QRNBDV_ILH % Õ t M;QR¿�G�Æ³ILK g ILa6Þ'OPKTVTHDB �
mTV_ILa�S^ILa]GVT¿�V q]g BJIjQRGV_OPC9QRVTBJm_Z_[@QRG�m#C9QRKTfvBJILKTV_ILa6À�ILBJmTNBJILHDV_I87dV_ILa9S^I�mTVTBDC!CoV�Æ³ILK g ILa q Æ³OPS^ILB g BJI
ÞÌÁPKTV_ILK g QPm+klOPKT�lIL�lILSUILa�I|A�[�ILC9Q6K_ILNK\nPm_ILa]VTBJILK_ILa�Ga g ¿�GC ÃiG�¾�a g ILa g ILK+BDa]V_ILK_I�m_m_BJILK_ILa g ILa
ÈdnRVT¿}I g BJILa�ILa t

E)BDa«Ü#OPKTV_ILBDH g ILK!�lIL¿�BJILHDV_ILaÂ�lIL�lILa�¾SUILK g ILK��lILa�ILKTBJm_Z_[�ILa E7vVTK\QRfvVTBJOPaÂBJmTV g BJIßS^I�m_m_ILK_I@À�I �
Æ³ILKTVTSYQRKTflILBDV;QRa[YQRa g/g ILK½klOPKT[�ILKjSUILfyQRaa]V_ILa/ÃjGdc��]QRSUILa�mTV_ILHDHDGa� t ° ILa�ILKTBJm_Z\[�IoE7dVTK\QRf�V_Ipm_OPHDHJILaBDC Æ³I�m_ILa�VTHDBJZ_[�ILa'c�¾KoQRHDHJI9à	Æ³I�Z\flI�a�GVT¿�SYQRKom_ILBDa qrg BJI�QRG�Z_[ g ILK7hiK_mTNKTGa�lm_V_I87vV7ILKÄc�¾HDHDV;[YnRVTV_I q
Æ-QPm=m_Z_[�Æ4BJILKTBD��¿�G,SUILC�I�m_m\ILa?BJmTV t À�ILB��lIL¿�BJILHDV_ILK7E7vVTK\QRfvVTBJOPaÇklILK_ILBDadceQPZ\[]V7mTBJZ\[ g BJI�À�ILÆ-ILKTVTGa� q
g Q9S^ILfyQRaa]V;BJmTV q Æ³ILHJZ\[�I�`Åadc�OPKTC9QRVTBJOPa�ILa�BDC E7dVTK\QRf�V;ILa�VT[YQRHDV_ILa�m_ILBDa�m_OPHDHDV_ILa t M=ILK;`badceOPKTC9QRVTB �
OPa�mT�lIL[YQRHDV4fPQRaa/QRHJm\OpC!BDV4�lIL¿�BJILHDV_ILa?WK\QR�lILa/QRa�´ÖI�m_ILK g ILK½E7dVTK\QRfvV_I=Ga]V_ILK_mTG�Z\[]ViÆ-ILK g ILa t M+BJI�m
Æ4BDK g ILSUILadc¡QRHDHJm4BDa g BJI�m_ILKjÃiKTS^ILBDV4¾SUILKTNKT¾dc�VpÍ � QRNBDV_ILH¯?lÕ t

Þ BJI;m_BJZ_[�[�ILK\QRG�m_m_V_ILHDHDV q Co¾�m_m\ILa��ÄI g OvZ_[ g BJI7I87vVTK\QR[BJILKTV_ILa?A�I87dVTV_ILBDHJI7BDa�kvBJILHJILa�W)nRHDHJILa�a�O�Z\[
Æ³ILBDV_ILK!flOPC!NKTBDC!BJILKTV�Æ-ILK g ILa q GC g BJIßm_IL[K|NH�QRVT¿�SUI�m_Z\[K\nRaf�V_ILaíÈv�ÇÈ � Ê=QPZ_[KTBJZ\[]V_ILaÌILK_mTV_ILHDHJILa
¿�G9flÁPaa�ILa t M;QR[�ILK-flOPC!CoV-BDa g BJI�m_ILK-M+BDNHJOPC9QRKTSUILBDV�ILBDa�I½¿�Æ-ILBDV_I=È�VTGdceI g ILK4à	G�m\QRC!C�ILadceQPm\mTGa�
[BDa¿�G t M;QR¿�G�Æ³ILK g ILa�QRG�m g ILaÇQRG�mT�lILÆ-nR[HDV_ILa'ÈdnRVT¿}ILa/Ga�Æ4BJZ_[�VTBD�lI!A�ILBDHJIoILa�VÄc�ILKTa�V|Í � QRNBDV_ILH½;lÕ t
M=QPm|Ü#ILKÄc¡QR[K_ILaÂaYnR[�ILKTV9m_BJZ_[ g QRC!BDV�a�OvZ_[«Æ-ILBDV_ILK g ILK�`Åadc�OPKTC9QRVTBJOPa�m\I87vVTK\QRfvVTBJOPaÌQRa q Æ�QPm g ILa
A�BDV_ILH g ILK½ÃiKTS^ILBDViILKTfvH�nRKTV t

à	G�m\QRC!C�ILa�lI�c¡QPm_mTV q Æ-ILK g ILaÝBDa g BJI�m_ILKpÃjKTS^ILBDV7¿�Æ³ILB½È�VTGdc�ILaÑILa]VÅÆ4BJZ_flILHDV q)g BJI g BJI � ¾KT¿�Ga�
klOPaÇA�I87vV_ILa�Ga�V_ILK7ILBDa�ILC BDa[YQRHDVTHDBJZ_[�ILa ° I�mTBJZ_[�V_mTNGaf�V7ILKTC�ÁP�yHDBJZ\[�ILa t M+BJI|ILK_mTV_I�È�VTGdc�I�BJmTV g BJIÃiG�mTÆ�QR[H]klOPa�ILBDa¿}ILHDa�ILa|ÈdnRVT¿}ILa!QRG�mÖS^ILHDBJILSBD�lILapA�I87dV_ILa�Ga]V_ILK g ILC ° I�mTBJZ\[]V_mTNGafvV�BD[K_ILK)à	G�lI �[�ÁPKTBD�yflILBDV½¿�GCXklOPKT�lIL�lILS^ILa�ILa?A�[�ILC9Q t M+BJI;hja]V_ILK_mTG�Z\[]Ga� g ILK g QR¿�G/ILa�VbÆ4BJZ_flILHDV_ILaÇÜ#ILKÄc¡QR[K_ILa
QRG�m � QRNBDV_ILH % m_V_IL[]V�BDCò�?BDVTV_ILHDNGaf�V g ILK�ÃjKTS^ILBDV t M+BJI#¿�Æ-ILBDV_I½È�VTGdc�I�fPQRaa�¿�G�m\nRVT¿�HDBJZ_[|¿�GKÉILK_mTV_ILa
ILBDa�lI�m_ILVT¿�V4Æ³ILK g ILa q Æ-ILaa g BJI=Ãia�Æ³ILa g Ga�9I�m4ILKÄceOPK g ILKTV<¿d[BJILK4Æ³ILK g ILa g BJI;I87dVTK\QR[BJILKTV_ILa?ÈdnRVT¿}I
�lILf�¾KT¿�V q C�ÁP�yHDBJZ\[�mTV7OP[a�I g QPm_m=Æ4BJZ_[�VTBD�lI9`Åadc�OPKTC9QRVTBJOPa�ILa�klILKTHJOPK_ILa��lIL[�ILa t W�¾K g BJI!hjCoÆ�QRa gv�
HDGa�6klOPaÇE)C9QRBDHJm+BDa�Èv��È � Ê=QPZ_[KTBJZ_[�V_ILa�BJmTV g BJI�m_I|È�VTGdceIoILKÄceOPK g ILKTHDBJZ_[v¿ÖQRHDHD�lILC�ILBDaÇfyQRaaÀ�TI g O�Z\[
g BJI=�lIL¿�BJILHDV_IoÃjG�mTÆ-QR[HÖklOPa/BDadc�OPKTC9QRVTBDklILa,ÈdnRVT¿}ILa?SUILK_ILBDV_m½�lILa]¾�lILa t

M+BJI � QRGNVÄc�K\QR�lILa q4g BJI,BDa g BJI�m_ILK@ÃiKTS^ILBDVßGa]V_ILK_mTG�Z\[]V�Æ-ILK g ILa q flÁPaa�ILa g QR[�ILKßÆ4BJI/ceOPHD�yV
c�OPKTCpGHDBJILKTViÆ³ILK g ILav�

Á ´�QPm_m\ILaomTBJZ_[oC!BDV g ILa7klOPKT¿�G�mTV_ILHDHJILa g ILa|�?ILVT[�O g ILa7Þ'OPKTVTHDBJmTV_ILapSUI�m_VTBDC!C�ILa q$g ILK_ILa7Þ±ÁPKTV_ILKc�¾K g QPm4klOPKT�lIL�lILSUILa�IpA�[�ILC9Q!Z_[YQRK\QRfvV_ILKTBJmTVTBJm_Z\[,m_BDa gpÂ
Á ` mTV g QPm|ÃjG�¾�a g ILa g ILK9ÈdnRVT¿}I q)g BJI g BJI%�lI�mTG�Z\[]V_ILa·`ÅadceOPKTC9QRVTBJOPa�ILaÂILa]VT[YQRHDV_ILa q C!BDV g ILaÞ'OPKTVTHDBJmTV_ILa�C�ÁP�yHDBJZ\[ Â Þ BJILkvBJILHÖ`Åadc�OPKTC9QRVTBJOPa?Æ4BDK g �lI�c�Ga g ILa q Æ4BJILk�BJILHÖklILKTNYQPm\mTV Â
Á ÞÌBJIßfPQRaaÂBDaa�ILKT[YQRHDS klOPaÌÈdnRVT¿}ILaÂ¿�Æ4BJm_Z\[�ILa·Æ4BJZ\[]VTBD�lILK6`ÅadceOPKTC9QRVTBJOPa·Ga g Æ-ILaBD�lILK9BDa �V_ILK_I�m_m\QRa�V_ILCáÀ�ILBDÆ-ILKTf/Ga]V_ILK_m\Z_[BJI g ILaÇÆ³ILK g ILa q Ga g Æ4BJIpmTV\QRKTfßH�QPm_m\ILa?mTBJZ\[�ÈdnRVT¿}I g QRC!BDV
flOPC!NKTBDC!BJILK_ILa q OP[a�I=Ga]klILK_mTV\nRa g HDBJZ\[,¿�G@Æ-ILK g ILa Â

Á ` mTV#Æ³IL�lILa g ILK�E)BDa�m_Z\[K\nRaf�Ga�|S^ILB g ILK�`badceOPKTC9QRVTBJOPa�m_mTG�Z\[�I+QRGdc�ILBDa%SUI�m_VTBDC!CoV_I�m�A�[�ILC9QILBDa�I4c�Ga g BJILKTV_ILK_Iihja]V_ILK_m_G�Z_[]Ga� g I�m³`badceOPKTC9QRVTBJOPa�mT�lIL[YQRHDV_I�m g ILK³ILa]V_m_V_IL[�ILa g ILa � GKT¿�V_I87 �
V_I=C�ÁP�yHDBJZ_[ Â

M+ILKpceOPHD�lILa g I%ÃjS�m_Z\[aBDVTV!�yBDSV|ILBDa�ILa 5 SUILKTSHDBJZ\f�¾S^ILK g ILa«ÃjGdc�SYQRG g BJI�m_ILK!ÃjKTSUILBDV q QRG�m g ILC
[�ILKTklOPKT�lIL[]V q QRGdcÉÆ³ILHJZ\[�IoÞ'ILBJm\I g BJI7ÃiKTS^ILBDV½mTBJZ\[ g BJI�m_ILa/WK\QR�lILa/aYnR[�ILKTV t

w
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ÇCÈaÇtÈ É ¼!Ê�Ëj¶7¼ÍÌÏÎ{Ð É Ð�ËtÎÒÑÔÓ
M;QÑ¿�GK�`Åadc�OPKTC9QRVTBJOPa�m_m_G�Z_[�I'ILBDa�I��lILÆ4BJm\m_I�mTNK\QPZ_[HDBJZ\[�I'Ü#ILK\QRKTS^ILBDVTGa� g ILK�A�I87vV_I q BDa g ILa�ILa
�lI�mTG�Z\[]V�Æ4BDK grq a�OPVÅÆ³ILa g BD�ÑBJmTV q c�¾[KTV � QRNBDV_ILH+w,f�GKT¿@BDa g QPm ° ILSBJILV g ILK!Ü#ILK\QRKTSUILBDVTGa�'aYQ �VT¾KTHDBJZ\[�ILKpÈ�NK\QPZ_[�I!C!BDV g ILC ²-OPC!NGV_ILKoILBDa t M+BJI|À-I�m\Z_[K_ILBDSGa� g BJILa�V;a]GK g ILC Ü#ILK_mTV\nRa g aBJm
g ILK�c�¾K g BJI�m_IiÃjKTSUILBDV³Æ4BJZ_[�VTBD�lILaßÃ+mTN^ILf�V_I½Ga g BJmTV g QR[�ILK³K_I�Z\[]V4OPSUILK-�	nPZ\[HDBJZ_[v¿�c�¾K³`Åa]V_ILK_I�m_mTBJILKTV_I
Æ4BDK g QRGdc g BJI7QRa�lIL�lILSUILa�Io´rBDV_ILK\QRVTGK½klILKTÆ4BJI�m_ILa t `ÅC � QR[C�ILa g BJI�m\ILK½ÃiKTS^ILBDV�Æ4BDK g�g BJI;mTNK\QPZ_[ �
HDBJZ\[�IiÜ#ILK\QRKTS^ILBDVTGa�|klOPa6¿�Æ-ILBYceILKTVTBD�lILa6Þ'ILKTfv¿}ILG�lILaß¾SUILKTa�OPC!C�ILa q ÏÙÐ�Ò�Ó�Ô/Ga g ×ÑØ�Ú q�g ILK_ILa
WGafvVTBJOPa�mTÆ-ILBJm_ILa/BDa g BJI�m_ILC � QRNBDV_ILH�ILKTH�nRGV_ILKTViÆ-ILK g ILa t

� QRNBDV_ILH � S^IL[YQRa g ILHDV�QRG�mÄc�¾[KTHDBJZ_[�klILK_m_Z\[BJI g ILa�I³�,ILVT[�O g ILap¿�GKÉÈ�G�Z\[�I�aYQPZ\[�`Åadc�OPKTC9QRVTBJOPa�ILa
BDa@A�I87dV_ILa t `Åa�mTS^I�m_OPa g ILK_I+Æ4BDK g@g QPm�Ü#ILKT[YnRHDVTaBJm g BJI�m_ILK½ÃjKTSUILBDV�¿�G g ILa ° ILSBJILV_ILa g ILK½`ÅadceOPKTC9Q �VTBJOPa�m_I87dVTK\QRfvVTBJOPa'Ga g�g ILKpQRGV_OPC9QRVTBJm_Z\[�ILaÑA�I87vVT¿�G�m\QRC!C�ILadc¡QPm_mTGa�/SUILHJILG�Z\[]V_ILV t Ü#ILK_m_Z_[BJI g ILa�I
Ãja�m\nRVT¿}IßQRG�m g ILK|A�I87dVT¿�G�m\QRC!C�ILadc¡QPm_mTGa��Æ-ILK g ILa«¾SUILKTNKT¾dc�V|QRGdcjBD[K_I%A�QRG�yHDBJZ_[flILBDV!c�¾K g BJI
�lIL¿�BJILHDV_I q QRHJm_O%QRa,ILBDa�ILC A�[�ILC9Q%OPKTBJILa]VTBJILKTV_I9È�G�Z\[�IpaYQPZ\[�A�I87dV_m_IL�yC�ILa]V_ILa t E#m+Æ4BDK g,g ILGVTHDBJZ_[ q
g QPm_m=ILBD�lILa�I!�,ILVT[�O g ILa g QR¿�G'ILa�VbÆ4BJZ_flILHDVpÆ³ILK g ILa�Cp¾�m_m_ILa t M+BJI�m=�lI�m_Z_[BJIL[�V7BDa � QRNBDV_ILH %�qUg QPm
g BJI�QRGV_OPC9QRVTBJm_Z\[�I/E)K_m_V_ILHDHDGa�'klOPa·´rBJmTV_ILa«klOPa·ÞÌÁPKTV_ILKTa«¿�G·ILBDa�ILC A�[�ILC9Q�SUIL[YQRa g ILHDV<¿�QRa �
m_Z\[HDBJI>llILa g Æ4BDK g ILKTH�nRGV_ILKTV q Æ4BJI�C!BDV g BJI�m\ILaÇ´ÖBJmTV_ILa g BJI!ÃiG�mTÆ�QR[HÉklOPa'ÈdnRVT¿}ILa'ILKÄceOPHD�lILa�fyQRaa t
M+BJI�m_I�m � QRNBDV_ILH�SUIL[YQRa g ILHDVjQRHJm\O g BJI;ILK_mTV_I g ILK½OPS^ILa?QRa�lI�mTNK_OvZ_[�ILa�ILa�È�VTGdc�ILa t

`ÅCïc�OPHD�lILa g ILa � QRNBDV_ILHp;+Æ4BDK g!g BJI-¿�Æ-ILBDV_IjÈ�VTGdc�I4ILa�VbÆ4BJZ\flILHDV t à	GK)Æ³ILBDV_ILK_ILa � OPC!NKTBDC!BJILKTGa�
klOPaÝÈdnRVT¿}ILa�Æ-ILK g ILa�Ga]Æ4BJZ\[]VTBD�lI%A�ILBDHJI qÖg BJI�QRHJm\OßaBJZ_[]V g QPm;klOPKT�lIL�lILSUILa�I9A�[�ILC9QßSUIL[YQRa g ILHDa q
ILa�VÄc�ILKTa�V t ÃiG�llILK g ILCXmTV_ILHDHDV g BJI�m_I�m � QRNBDV_ILH g QPm-Ü#ILKÄc¡QR[K_ILa@klOPK q C!BDV g ILC g BJI+�lILf�¾KT¿�V_ILa?ÈdnRVT¿}I
¿�G9ILBDa�ILK4Èv�ÇÈ � Ê=QPZ_[KTBJZ\[]V�¿�G�m\QRC!C�ILa�lI�m_ILVT¿�V�Æ-ILK g ILa t ÈvZ\[HDBJI>lyHDBJZ_[ßÆ³ILK g ILa 5 S^ILKTHJIL�yGa�lILa9¿�GC
QRHDHJILBDaBD�lILa/E#BDa�m\QRVT¿ g ILK4¿�Æ-ILBDV_ILaÇÈ�VTGdceI q OP[a�I g BJI;ILK_mTV_I q QRa�lI�m_V_ILHDHDV t

� QRNBDV_ILHÕ?%S^I�m_Z\[K_ILBDSV g BJI!E7dNUILKTBDC�ILa�V_I!Ga g�� I�mTGHDV\QRV_I|¿�GK7ÃjG�mTÆ-ILKTVTGa� g ILK;Ü#ILKÄceQR[K_ILa
QRG�m g ILa � QRNBDV_ILHDa % Ga g ; t M+BJI7ÃjG�mTÆ³ILKTVTGa�%�lI�m_Z\[BJIL[]V;QRGdcÉ¿�Æ-ILB�A�I87vV_m\QRC!C!HDGa�lILa q^g BJI;¿�G �
aYnPZ\[�mTV�klOPKT�lI�mTV_ILHDHDV³Æ³ILK g ILa t W�¾K³ILBDa�I g Q}klOPa6BJmTV�a]GK g BJIjILK_mTV_IjÈ�VTGdceI g ILK-ÈdQRVT¿$QRG�m_Æ-QR[H^BDa]V_ILK_I�m �
m\QRa�V t M=ILK�ÈvZ\[]Æ-ILKTNGaf�V g ILK-E7vN^ILKTBDC�ILa]V_IjHDBJIL�yV-QRGdc g ILK�QRa g ILK_ILa@ÈdQRC!C!HDGa� qvg BJIjQRG�m-E)C9QRBDHJm
S^I�mTV_IL[]V t M+BJI�m_I=E)C9QRBDHJm�Æ-ILK g ILa�C!BDV g ILa%Ü#ILKÄc¡QR[K_ILa@S^ILB g ILK½È�VTGdceILaß¿�G/Èv�ÇÈ � Ê=QPZ_[KTBJZ\[]V_ILa/GC �
�lILÆ�QRa g ILHDV t M=ILK%E)KÄc�OPHD� g I�m6Ü#OPKT�lIL[�ILa�m6Æ4BDK g QRG�Z_[íQRa[YQRa gÌg I�m6`Åadc�OPKTC9QRVTBJOPa�m_�lIL[YQRHDV_I�m g ILK
Èv��È6�lILC�I�m_m_ILa t

M;QPmiHJILVT¿�V_I � QRNBDV_ILH & ceQPm\mTV g BJI � I�mTGHDV\QRV_I;¿�G�m\QRC!C�ILa,Ga g �yBDSV+ÃiaK_IL�yGa�lILa?c�¾K½Æ³ILBDV_ILK_I
E)BDa�m�QRVT¿�C�ÁP�yHDBJZ_[flILBDV_ILa/Ga g Ü�QRKTB�QRa]V_ILa g ILK³Ü#ILKÄc¡QR[K_ILa g BJI�m_ILK4ÃiKTS^ILBDV t `ÅCåÃia[YQRa�¡9�a g ILa@mTBJZ_[
ÃjG�mT¿�¾�lI�QRG�moILBDaBD�lILa g ILKpQRGV_OPC9QRVTBJm_Z_[ÙILKTK_I�Z_[a�ILV_ILaÙA�[�ILC�ILa]Æ-OPKTVTHDBJmTV_ILa«m_O}Æ4BJI9ILBDaBD�lI�fvGKT¿}I� BDa]Æ-ILBJm_I;¿�GKi`ÅC!NHJILC�ILa]V\QRVTBJOPa?c�¾K4BDa�V_ILK_I�m_mTBJILKTV_IpÃia�Æ³ILa g ILK t

�
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MjBJI�m\I�m � QRNBDV_ILHrSBJILV_ILV½ILBDa�I+fvGKT¿}I=E)BDadc�¾[KTGa�!BDa g BJI=Ü#ILK\QRKTS^ILBDVTGa�!aYQRVT¾KTHDBJZ_[�ILK+È�NK\QPZ\[�I=C!BDV
g ILCô²-OPC!NGV_ILK t M+BJI��]nRa�yBD�lIiÀ�IL¿}ILBJZ\[a]Ga�pc�¾K g BJI�m_I�m ° ILSBJILV#BJmTV#Ê+´Ö��c�¾K¹Ýo¤y�����T¤P¢
Þ�¤P���P�¤}�]�ß-�Ä¬$�\���\�����v� t ÃjS�m_Z\[aBDVTV�w t z�ILKTH�nRGV_ILKTV g BJI#Æ4BJZ\[]VTBD�lmTV_ILa � OPC!N^OPa�ILa]V_ILa!ILBDa�I�m�mTNK\QPZ_[�klILK\QRKTSUILBDV_ILa �
g ILa@È�ÛdmTV_ILC�m t `ba%ÃiS�m_Z\[aBDVTV�w t wo�lIL[]V4I�m³GCà�	QPZ\[�I=A�I�Z_[a�OPHJOP�yBJILa@Ga g%g QPm���QRK_m\ILa6C!BDV-Þ'OPKTV �
QR�lILaV_ILa qÖg Q g BJI�m_I g ILa'S^ILB g ILa'BDC � QR[C�ILa g BJI�m_ILKoÃjKTSUILBDV7ILBDa�lI�m\ILVT¿�V_ILaÝÊ+´Ö� � Þ'ILKTfv¿}ILG�lILa q
ÏÑÐYÒ$Ó�Ô Í�Ê=QPZ_[dceOPHD�lILKßklOPaâáD°jÐ�Ò q ��ã�Ð�¬¯°½Ø�ÔÖÔ�ILVjQRH t z<=1= & ª�Õ�Ga g ×ÑØ�ÚòÍ-� ÏÙÐ� �ärÐ�ÔÖÒ6z<=1= & ª�Õ q
¿�G�yKTGa g ILHDBJIL�lILa t

å«ÈaÇCÈ æâç«è
Ê+QRVT¾KTHDBJZ\[�IßÈ�NK\QPZ\[�ILaÑmTBDa g klOPaÝ�,ILa�m_Z_[�ILaÝklILKTÆ³ILa g ILV_I�È�NK\QPZ_[�ILaÑBDC ° IL�lILa�m�QRVT¿9¿�G�ceOPKTC9Q �HJILa q f�¾a�m_VTHDBJZ_[�ILa'È�NK\QPZ_[�ILa t È�BJI7mTBDa g ° IL�lILa�m_V\QRa g/g ILKj´ÖBDa�yGBJmTVTBDf'Í¡È�NK\QPZ_[]Æ4BJm\m_ILa�m_Z_[YQ�c�V�Õ t È�BJIÆ³ILK g ILa%Co¾a g HDBJZ_[@Ga g m_Z_[KTB�c�VTHDBJZ_[ßklILKTÆ-ILa g ILV t ° I�mTNK_O�Z\[�ILa�I=È�NK\QPZ\[�I+Æ4BDK g C!BDVTV_ILHJmÒé1ê	�T¤l���d�L�Kë»P�������v���jBDa6A�I87vV�O g ILK��lI�ILBD�ya�ILV_I � O g BJILKTGa�lILaß¾SUILKÄc�¾[KTV t M+BJIjILBD�lILa]VTHDBJZ_[�ILa�Ê+´Ö� � A�I�Z_[aBDflILa
m_ILVT¿}ILa g BJI�m\I@È�VTGdceI%klOPK\QRG�m|S¿�Æ t SUIL[YQRa g ILHDaÙ�lI�m_Z\[KTBJILSUILa�ILaÂA�I87vV q)g ILK!QRG�Z_[Âm_Z\[�OPaÙBDaÙILHJILf �
VTK_OPaBJm_Z_[�ILK9WYOPKTC klOPKTHDBJIL�yV?Í��lI g KTG�Z_fvV_I/A�I87vV_I�QRGV_OPC9QRVTBJm_Z\[·BDa«ILHJILfvVTK_OPaBJm_Z_[�I/GC!¿�G]Æ-QRa g ILHDa q
BJmTV4ÃiGdc��]QRSUI g ILKjÈvZ\[KTB�c�V_ILKTflILaa�Ga��Õ t	� ILaa¿}ILBJZ\[a�ILa g c�¾K½Êj´Ö� � È�ÛvmTV_ILC�I=BJm_V½I�m q Þ BJm_m\ILa%¾S^ILK
È�NK\QPZ_[�I-¿�GpklILKTÆ-ILa g ILa q QRa g ILK_mÉQRHJm�S^ILBJmTNBJILHJmTÆ-ILBJm_I�S^ILB]K_ILBDa!mTV\QRVTBJm_VTBJm_Z_[�ILa|Ãia�m�nRVT¿}ILa q�g BJI g QRC!BDV
aBJZ_[]VjGa]V_ILKiÊ+´Ö�ÂceQRHDHJILa t

`ba g ILK+´ÖBDa�yGBJmTVTBDf/Æ-ILK g ILaÝÈ�NK\QPZ_[�ILa'QRGdc�C�IL[K_ILK_ILa�E)S^ILa�ILa,S^I�m_Z\[KTBJILSUILa q^g BJI|QRHDHJILK g BDa�lm
aBJZ_[]V!GaYQRS[YnRa�yBD��klOPa�ILBDaYQRa g ILK6mTBDa grt MjBJIß�)[�OPa�OPHJOP�yBJIßS^I�c¡QPm_mTV|mTBJZ_[ÙC!BDV g ILa«´�QRGV_ILaÂILBDa�ILK
È�NK\QPZ_[�I@Ga g BJm_V g QR[�ILK9[YQRGNV_m\nPZ_[HDBJZ\[·c�¾K g BJI/È�NK\QPZ_[�ILKTflILaa�Ga�ÑÆ4BJZ\[]VTBD� q Æ³ILaa�yHJILBJZ_[ g ILK
� H�QRa�7ILBDa�I�m³ÈdQRVT¿}I�m³QRG�Z\[9QRGdcrQRa g ILK_ILa9E#SUILa�ILa9ILBDa�I � OPHDHJI4mTNBJILHDV t M+BJI-c�¾K#Ê+´Ö��[YQRGNV_m�nPZ_[HDBJZ_[
K_ILHJILkPQRa�V_ILa±À�I�m_Z\[K_ILBDSGa�lm_ILS^ILa�ILaçmTBDa g �?OPKTN[�OPHJOP�yBJI q È�Ûva]V\QF7·Ga g ÈvILC9QRa�VTBDf t Ü#ILK_ILBDadc¡QPZ_[�V
�lI�m\QR�yV q SUI�c¡QPm_mTV�mTBJZ\[ g BJI;�?OPKTN[�OPHJOP�yBJI;C!BDV g ILKjÈ�VTKTGfvVTGK4klOPa@Þ±ÁPKTV_ILKTa q Æ-nR[K_ILa g/g BJI7È�Ûva]V\QF7
g BJI�È�VTKTGf�VTGK@klOPaïÈdnRVT¿}ILaçQRaYQRHDÛdmTBJILKTV t `Åa g ILK?ÈvILC9QRa]VTBDfí�lIL[�V/I�mßGC g BJI�À�I g ILGVTGa�ÂklOPa
mTNK\QPZ_[HDBJZ\[�ILa6ìjG�llILKTGa�lILa ¯ g ILK_ILaÑÃjS[YnRa�yBD�yflILBDV7klOPa g ILK�È�BDVTGYQRVTBJOPa q BDa g ILK g BJI�m_I|�lILC9QPZ_[�VÆ³ILK g ILa q m\Z_[HDBJI>lyHDBJZ_[ÇBDa g ILKj�)K\QR�yC9QRVTBDf�Ga]V_ILK_m_G�Z_[]V=Æ4BDK grt MjBJI � ILaa]VTaBJm g BJI�m_ILKjE)S^ILa�ILa/[BDH�c�V q
g BJI=c�OPHD�lILa g ILa/VbÛvNBJm_Z_[�ILa � OPC!N^OPa�ILa]V_ILa�ILBDa�I�m½mTNK\QPZ\[]klILK\QRKTS^ILBDV_ILa g ILaÝÈ�ÛvmTV_ILC�miILBDa¿�G�OPK g a�ILa q
klOPa g ILa�ILa g BJI=C�ILBJmTV_ILa?QRG�Z\[/BDa?ÏÙÐ�Ò�Ó�Ô�Ga g ×ÙØ�Ú@ILa�VT[YQRHDV_ILa?mTBDa grt

Á M+BJI7Ü#OPKTklILK\QRKTS^ILBDVTGa�@ILBDa�I�mjA�I87vV_I�m=QRS�mTVTK\QR[BJILKTV+klOPa?m_ILBDa�ILK=ILHJILf�VTK_OPaBJm\Z_[�ILa � O g BJILKTGa�m_O$Æ4BJI,ILklILa�VTG�ILHDH;klOPKT[YQRa g ILa�ILaçW�OPKTC9QRVTBJILKTGa� t E#BDaîí	¬�»P�L�������e�L�T���6¿}ILKTHJIL�yV g ILaíE)BDa�]Q �
S^ILV_I87vV�BDa«ILBDa¿}ILHDa�IwíY¬�»y��� qÉg QPm|mTBDa g àUILBJZ_[�ILaflILVTV_ILa q#g BJI@QRHJm � QRa g B g QRV|c�¾K|ILBDaÙÞ'OPKTV
O g ILK;ÈdQRVT¿�¿}ILBJZ\[�ILa��lILHDV_ILa t^u c�VjÆ-ILK g ILa'QRG�Z_[ g BJI|ÈdQRVT¿��yK_ILa¿}ILa'm_Z\[�OPa?BDa g BJI�m_ILC �?O g GH
S^I�mTVTBDC!CoV<¿ g BJI�mifPQRaa«�TI g OvZ_[?QRG�Z\[ g ILCF�ÉQRK_m_ILKiklOPKTS^IL[YQRHDV_ILa�SHJILBDS^ILa t

%
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Á `bC ´ÖI87dBDflOPaÂmTBDa gÙg BJIßÞÌÁPKTV_ILK g ILK6È�NK\QPZ\[�I�ILa]VT[YQRHDV_ILa q C�ILBJm_V�C!BDV6à	G�m�QRVT¿�BDadc�OPKTC9QRVTBJO �
a�ILa qUg BJI|klILK_m\Z_[BJI g ILa�I�W�OPKTC�ILa g I�m\m_ILHDSUILaÇÞ'OPKTV_I�moQRa�lILS^ILa·Í�ô�õ1ö1÷/QRHJm;ILBDa�I|W�OPKTC klOPaô�ødù
÷
ö1údÕ�O g ILK g BJI?à	G�m\QRC!C�ILaYQRKTS^ILBDV�C!BDV6QRa g ILK_ILa·A�ILBDHJILa g I�m�Ê+´Ö� � È�ÛdmTV_ILC�m9ILKTC�ÁP� �
HDBJZ_[�ILa t E)S^ILa�m_O/mTBDa g c�¾Kk�TI g I�moÞ'OPKTV g BJI9C�ÁP�yHDBJZ\[�ILa«Þ'OPKTV\QRKTV_ILaÂQRa�lIL�lILSUILaíÍ�ÊjOPC�ILa q
Ü#ILKTS q Ã g �ÄILfvVTBDk%G�mTÆ t Õ t M;QPm½´ÖI87dBDflOPa�HDBJIL�yVjQRGdc g ILKiE)S^ILa�I g ILK½�,OPKTN[�OPHJOP�yBJI t

Á M+ILK=A�QR�y�lILK;klILK_m_G�Z_[]V q QRG�m g ILaÇC�ÁP�yHDBJZ_[�ILa�Þ'OPKTV\QRKTV_ILaÇILBDa�I�m=Þ'OPKTV_I�m g BJIpBDCËQRf�VTG�ILHDHJILa
à	G�m\QRC!C�ILa[YQRa�'KTBJZ_[�VTBD�lI?QRG�mT¿�G�Æ-nR[HJILa t à	GC À-ILBJm_NBJILH4BJmTV«û�ø�ô1ü�BDazý�þ�ÿ����Fü�ö�� û�ø�ô1ü��
�
	 ��ü���ù�ú�+ILBDaoÊ+OPC�ILa q QRS^ILKÖBDatû�ø�ôdü���ø�����ø�ô ö���ö1ú��UILBDa7Ü#ILKTS t M+BJI�m_I)Ü#ILKÄc¡QR[K_ILaoHDBJIL�lILa
¿�Æ4BJm_Z_[�ILa/�,OPKTN[�OPHJOP�yBJI7Ga g È�Û�a�V\QF7 t

Á M+ILK+��QRK_m\ILKjklILK_mTG�Z\[]V q ILBDa�ILK+WYOPHD�lIoklOPa?ÞÌÁPKTV_ILKTa,ILBDa�I|È�VTKTGfvVTGKi¿�G¿�G�OPK g a�ILa q^g BJIoILBDa�ILKklOPKT�lIL�lILSUILa�ILa ° K\QRC!C9QRVTBDf@ILa]V_mTNKTBJZ\[]V t M=QRC!BDVi�lIL[�ÁPKTV g QPm½�ÉQRK_m_ILa/¿�GK+È�Ûva]V\QF7 t
u S,m_ILC9QRa]VTBJm\Z_[�I � OPC!N^OPa�ILa]V_ILa'ILBDa�lILSYQRGV=mTBDa grq Ga g Æ³ILHJZ\[�I q [YnRa�yV+mTV\QRKTfßklOPCËÈ�Ûvm_V_ILC

Ga g m_ILBDa�ILapklOPKT�lI�m\IL[�ILa�ILa|E#BDa�m\QRVT¿�C�ÁP�yHDBJZ_[flILBDV_ILa6QRS t ÏÙÐ�Ò$Ó�Ô6ILa]VT[YnRHDVÉflILBDa�I³m\ILC9QRa]VTBJm_Z\[�I³Ü#ILK �
QRKTS^ILBDVTGa� q Æ-nR[K_ILa g ×ÙØ�Ú�ILBDa�I � OPC!N^OPa�ILa]V_I4¿�GC ÃjGdc�SYQRG|m_ILC9QRa]VTBJm\Z_[�ILK�Ê+ILVT¿}I�[YQRV qPg BJI4QRS^ILK
BDC � QR[C�ILa g BJI�m_ILKiÃjKTSUILBDV4aBJZ\[]VjklILKTÆ³ILa g ILViÆ4GK g I t

à	G{�TI g ILK g BJI�m\ILKÉÊ+´Ö� �b� OPC!NUOPa�ILa�V_ILa6I87dBJmTVTBJILK_ILa|m_IL[KÉk�BJILHJI-W�OPK_m_Z\[]Ga�lm\QRKTS^ILBDV_ILa9Ga g NK\QRf �
VTBJm_Z\[�Io`ÅC!NHJILC�ILa]VTBJILKTGa�lILa tD� BJILKjm_OPHDHJILa,a]GK+ILBDaBD�lIo�lILa�ILK_ILHDHJI�Ã+mTNUILfvV_I qYg BJIoSUILB)ÏÙÐ�Ò$Ó�Ô�Ga g
×ÙØ�ÚßILBDa�I � OPHDHJI;mTNBJILHJILa q fvGKT¿pQRa�lI�mTNK_OvZ_[�ILa?Æ³ILK g ILa t

� *��eÿ������
�Äö���÷���û�ü]ý
M+BJIÝàUILKTHJIL�yGa�ÌBDaçA�OPflILaïÆ4BJIÝQRG�Z\[ g BJIÝÀ-I�m_VTBDC!CoGa�ÌklOPa ÈdQRVT¿��yK_ILa¿}ILaïSUILKTG[�ILa QRGdc�K_I �
�yGH�nRK_ILa·ÃjG�m g KT¾�Z\flILa t M+BJI@ÃiGdc��]QRSUIßBJm_V�aBJZ\[]V6VTKTBDk�B�QRH q ¿�GC À�ILBJmTNBJILH½m_BDa g BDaÌÈ�NK\QPZ_[�ILaÂÆ4BJI
²³[BDa�I�mTBJm\Z_[ g BJI'Þ'OPKTVT�yK_ILa¿}ILaòaBJZ\[]V g BDK_ILf�V?QRG�m g ILKÇÈvZ\[K_ILBDS]Æ³ILBJm\IÑILKTflILaa�SYQRK t `Åa g ILaçILG �
K_OPNYnRBJm_Z\[�ILaÌÈ�NK\QPZ_[�ILa fPQRaaÂILBDaÂ�#Gaf�V�¿�GÂILBDa�ILK u K g a]Ga�lmT¿$QR[H q ILBDa�ILK�M=QRVTGC�m�QRa�]QRSUI q ILB �
a�ILK%`ba�V_ILKTa�ILV\Q g K_I�m_m_IÇO g ILK%ILBDa�ILK%ÃjSfv¾KT¿�Ga�Ý�lIL[�ÁPK_ILa q OP[a�I/ILBDa<ÈdQRVT¿}ILa g I,¿�G·S^IL¿}ILBJZ_[a�ILa q
ILK�fyQRaaïQRS^ILK?QRG�Z\[ç�yHJILBJZ_[¿}ILBDVTBD�íILBDa ÈdQRVT¿}ILa g IÝQRa¿}ILBD�lILa t AÖK_ILaa�mTVTKTBJZ\[�IÑm_BDa g klOPa ° I g QRa �flILa�mTVTKTBJZ\[�ILa qig BJI�mTBJZ\[<¿�Gdc¡nRHDHDBD� QRC àUILBDHJILa�ILa g I'S^I89�a g ILa q ¿�GíGa�V_ILK_m_Z_[�ILB g ILa t E)BDa<�lILKTBDa�lILK
�)K_OP¿}ILa�V_m\QRVT¿�QRa·W�IL[HJILKTaÌCoG�m_m9SUILB g BJI�m\ILa·�)K_OPSHJILC�ILaÌBDa � QRGdc;�lILa�OPC!C�ILa Æ-ILK g ILaïÍ�mTBJIL[�I���« rÐ��vÐYÔÖÒ<ärÐ�ä�ärÐ/Ga g�� Ø�Ú}Ø�ÔrØ¯¥�Ô�Ð�Ô z<=1= % ª�Õ t À�ILBÖÏÑÐYÒ$Ó�Ô�Ga g ×ÙØ�Ú9Æ³ILK g ILa@`Åa]V_ILKTa�ILV\Q g K_I�m �
m_ILa,Ga g AÖK_ILaa�mTVTKTBJZ\[�I!aBJZ_[�V7ILKTfPQRaa�V t ÏÙÐ�Ò�Ó�ÔÝS^I�mTBDVT¿�V=ILBDa�I��yGV_IpE)KTflILaa�Ga��klOPa�àUILBDV � Ga g
M;QRVTGC�m\QRa�]QRS^ILa!Ga g ILK_m_ILVT¿�V#ILBDaBD�lI4ÃiSfv¾KT¿�Ga�lILa9QRGV_OPC9QRVTBJm_Z\[ g GK_Z_[!BD[K_I�H�nRa�lILK_I�Ü#ILK_mTBJOPa q
Æ-OPSUILB g ILKp�)GafvVoBDC!C�ILK�ILa]VÄceILKTa]V|Æ4BDK grq m_O g QPm_moILBDaBD�lI@ÈdQRVT¿}ILa g ILa q�g BJI9C!BDVpÃjSf�¾KT¿�Ga�lILa
¿�G�m\QRC!C�ILadc¡QRHDHJILa q aBJZ\[]V+ILKTfPQRaa�V½Æ³ILK g ILa t

}��10v÷ L^*Uü
M+BJI�ÃiGdc��]QRSUI g I�m=´ÖI87dBDflOPa�m=BJmTV+I�m q ILBDa�A�OPflILa�¿�GÇILBDa�ILC �lI�mTN^ILBJZ_[�ILKTV_ILa�Þ'OPKTV=C!BDV7QRHDH�m_ILBDa�ILa
à	G�m\QRVT¿�BDadceOPKTC9QRVTBJOPa�ILa'¿�G¿�G�OPK g a�ILa q Ga gÇg BJI�m;I8¾�¿�BJILa]V t ` mTV g QPm=A�OPflILa�aBJZ_[�V7BDC ´ÖI87dBDflOPa q m\O
CpG�m_m g QPm�Ê+´Ö� � È�ÛdmTV_ILC<C!BDV g ILKrceIL[HJILa g ILao`badceOPKTC9QRVTBJOPaoGC!�lIL[�ILapflÁPaa�ILa q}g ILaaoflILBDap´ÖI87vBDflOPa
ILa�VT[YnRHDVjQRHDHJI;Þ±ÁPKTV_ILK4Ga g Þ'OPKTVÄc�OPKTC�ILa qYg BJI;BDa�ILBDa�ILC c�K_ILBJILa�A�I87dV½klOPKTflOPC!C�ILa/flÁPaa�ILaÝÍ�C9QRa
g ILaflIoQRa�A�BDNN � Ga g�� I�Z\[]V_m_Z\[K_ILBDSdc�IL[HJILK q E)BD�lILaaYQRC�ILa,Ga g ÊjILGSBDH g Ga�lILa	Õ t

hja]V_ILK_m\Z_[BJI g I?¿�Æ4BJm_Z_[�ILa±´ÖI87dBDfPQ�ILa]V_mTV_IL[�ILa g GK_Z_[ g BJI/ÃjKTV g ILK9¿�GÌILBDa�ILC Þ'OPKTV6�lI�mTN^ILB �
Z\[�ILKTV_ILa/`badceOPKTC9QRVTBJOPa t M+BJI�m_I;mTV_IL[�V½BDa�ILa�lILCáà	G�m\QRC!C�ILa[YQRa�6C!BDV g ILK½ÃjKTV g I�m½��QRK_m\ILa�m t	u c�V

;
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�lILa]¾�yV�I�m qyg BJI½C�ÁP�yHDBJZ_[�ILa9Þ'OPKTV\QRKTV_ILa%ILBDa�I�m)Þ'OPKTV_I�m�QRS¿�G�mTN^ILBJZ_[�ILKTav¿vQRa g ILK_Ii�ÉQRK_m_ILK#S^ILa�ÁPVTBD�lILa
m_IL[K4k�BJILHrC�IL[Kj`badceOPKTC9QRVTBJOPa@c�¾K½�ÄI g I�m½Þ'OPKTV q Æ4BJI=SUILB�×ÑØ�Ú�Í�mTBJIL[�I;Ga�V_ILa	Õ t

ÃiG�Z\[ g BJI u KT�]QRaBJm\QRVTBJOPa g I�m4´ÖI87dBDflOPa�m�fPQRaa@Ga�V_ILK_m_Z_[BJI g HDBJZ\[,QRG�mÄc¡QRHDHJILav�dÜ#OPHDH�ceOPKTC�ILaHJI87vBDfyQ
mTNUILBJZ\[�ILKTa«�ÄI g I=C�ÁP�yHDBJZ\[�I7Þ'OPKTVÄceOPKTC QRS�Í! 
ö���ö#"$ �ö����Fü%"$ 
ö���ü&"�''('ÄÕ qg O�Z\[�fPQRaaßC9QRa?QRG�Z\[
g BJI � IL�lILHDC9n�lyBD�yflILBDV_ILa g ILK#È�NK\QPZ\[�I7Í�[BJILK#QRGdc	E)S^ILa�I g ILK)�,OPKTN[�OPHJOP�yBJI$ÕÉQRG�mTa]GVT¿}ILa|Ga g Þ'OPKTV �
mTVTKTGf�VTGK_ILa�QRaYQRHDÛdmTBJILK_ILa q GC ¿�GCÎÀ-ILBJm_NBJILHvS^ILB
 
ö���ödú g BJI4È�G�¾�7I*)�ö+",)-�Fü%".)<ü�QRS¿�GVTK_ILaa�ILa q
m_O g QPm_m)a�GK�ILBDa�IIé	�¡¤P�|���¬P��� ÍeQRS�lI�m_IL[�ILa6klOPa�GaK_IL�lILHDC9n�lyBD�lILa%WYOPKTC�ILa	ÕÉBDCÎ´ÖI87dBDflOPa9�lI�mTN^ILB �
Z_[�ILKTV;Æ³ILK g ILa�CoG�m_m t E)BDa�S^ILfyQRaa]V_I�m=Ga g I8¾�¿�BJILa]V_I�moÜ#ILKÄceQR[K_ILa g Q�c�¾K=SUILKTG[�VoQRGdc-ILa g HDBJZ\[�ILa
ÃiGV_OPC9QRV_ILa�Í-�0/pÓ�Ò^¤�Ð�ÔÖÔ²¥�ÐY°{¥-z<= s�% ª�Õ t E#m³Æ4BDK g BDa�ÏÙÐ�Ò$Ó�Ô/BDC � QR[C�ILa g ILK-C�OPKTN[�OPHJOP�yBJm_Z_[�ILa
Ü#ILK\QRKTSUILBDVTGa� g GK_Z_[ g QPm��?O g GH½ÏÑÓ# rÚ21v¥43±ILBDa�lI�m_ILVT¿�V�Í�k��yH t ��ã�Ð�¬¯°½Ø�ÔÖÔ�ILViQRH t z<=1= & ª�Õ t E)B �
a�I6È�V\nRKTflI!klOPaÙÏÙÓ# rÚ21v¥43·BJm_V g BJI�ÃiaYQRHDÛdm_I!klOPa � OPC!N^OymTBDV\Q�Í�¿�G�m\QRC!C�ILa�lI�m\ILVT¿�V_ILaÑÊ+OPC�ILa	Õ q
c�¾K g BJI|flILBDa�ILBD�lILa�ILKpE)BDa]VTK\QR�?BDCË´ÖI87vBDflOPa�a�OPVbÆ³ILa g BD�,BJmTV t È�V\QRVTV g I�m_m\ILa'Æ³ILK g ILaÑmTBJI�QRGV_OPC9Q �
VTBJm_Z_[@QRGdc��lILV_ILBDHDV�BDaßH�nRa�lmTVTC�ÁP�yHDBJZ\[�I;A�ILBDHJI qdg BJI+BDCô´ÖI87dBDflOPa@ILa]VT[YQRHDV_ILa�mTBDa grt W�¾KiÈ�NK\QPZ_[�ILa@Æ4BJI
M+ILGV_m\Z_[ q]g BJIiK_ILBJZ_[@QRa9W�HJILf�VTBJOPa�ILaßmTBDa g Ga g �lILKTa�I � OPC!NUOymTBDV\QoSBDH g ILa q BJm_V³ILBDa�I½�yGV_IiC�OPKTN[�O �
HJOP�yBJm_Z_[�I � OPC!NUOPa�ILa�V_I6m\IL[KomTBDaa]klOPHDH t E)BDa�I9QRa g ILK_I6�?ILVT[�O g I|a]GVT¿�V�×ÑØ�Ú��ÖM+BJI!Þ±ÁPKTV_ILKomTBDa g
BDa � H�QPm_m_ILa%ILBDa�lILV_ILBDHDV q]g BJI½�lILC�ILBDa�m�QRC�IiC�OPKTN[�OPHJOP�yBJm_Z\[�I=�?ILKTfvC9QRHJI4[YQRS^ILa q m_O g QPm\m#¿�Gt�TI g ILC
Þ'OPKTV½a]GKim\ILBDa�I � H�QPm_m_IoQRS�lI�mTN^ILBJZ_[�ILKTVjBJmTV t

�/BDV � BDH�ceI g I�m�´ÖI87dBDflOPa�m³H�QPm_m_ILa9mTBJZ\[6QRHJm_OoklILK_m_Z_[BJI g ILa�I+W�OPKTC�ILa6ILBDa�I�m�Þ'OPKTV_I�m-QRGdc g BJI�m_ILHDS^I
W�OPKTC ¿�GKT¾�Z_f�c�¾[K_ILa t M+BJI�m�a�ILaa]V)C9QRaÆé	�¡¤y�����¬P�����L���T�_�P��»R����¬P�9Í�kv�yH t ÃiS�m\Z_[aBDVTV �dt wlÕ t �,QRa�Z\[ �
C9QRH�Æ4BDK g|g BJI�m)QRG�Z_[�OP[a�I-´ÖI87dBDflOPa g GK_Z\[�lI�c�¾[KTV q]g GK_Z_[!ILBDadceQPZ\[�I�m)ÃiS�m\Z_[a�ILB g ILa!klOPa|Þ'OPKTV_ILa �
g ILa q�g BJIoQRG�m_m_IL[�ILa/Æ4BJI7W�HJILf�VTBJOPa�ILa t À�ILBJmTNBJILHJm_Æ³ILBJm_IoflÁPaa]V_I7C9QRa g BJI7E)a g Ga�5)-�Fü%ILa]VÄceILKTa�ILa q
Æ4BJI½mTBJI g ILGV_m\Z_[�I½Ü#ILKTS^ILa9BDa g ILK�¿�Æ-ILBDV_ILa%��ILK_m_OPa�È�BDa�yGH�QRK-QRGdc�Æ³ILBJm_ILa t M+BJI�m#a�ILaa]V-C9QRa§éU�b���«ë
�������1¿vS^ILHDBJILSV_I;Ü#ILKÄc¡QR[K_ILa g Q�c�¾K�Í¡È�V_ILC!C�ILK�Õ�Æ³ILK g ILa?BDaM�06#Ó ¦ ¥�ÔÖÒ6z<=1? s ªÖGa g �07iÓ# 2ärÐ� Âz<= s x�ª
SUI�m_Z\[KTBJILSUILa t È�V_ILC!C!BDa�pBJmTV�QRS^ILK�ILBDa9m\IL[K#�yK_OPSUI�m#Ü#ILKÄceQR[K_ILa q SUILB g ILC Þ'OPKTV\QRKTV�Ga g Þ'OPKTVTS^I �
g ILGVTGa�oaBJZ_[�V�SUILKT¾�Z\fvmTBJZ\[]VTBD�yV-Æ³ILK g ILa�Í�klILKT�yHJILBJZ_[�I g QPm³Þ'OPKTV&8�ø
�FüÕ t ÈvZ_[�OPa%SUILB g ILK½�YILfvVTBJOPa�m �
QRKTC�ILa�ILa�yHDBJm_Z_[�ILaÂÈ�NK\QPZ_[�I9V\QRG�Z_[�ILaÙ�)K_OPSHJILC�I6QRGdc q Æ4BJI g BJI�Ü#ILKTf�¾KT¿�Ga�?klOPa ú�ö�9��%¿�GMú�ö�9
g ILGVTHDBJZ_[�C9QPZ\[]V<¿dc�¾K �YILf�VTBJOPa�m_K_ILBJZ_[�IpÈ�NK\QPZ\[�ILa�Æ4BJI;M=ILGV_m_Z_[/ILC!NdceIL[HJILa�mTBJZ\[?È�V_ILC!C�ILK½aBJZ_[�V t

��]ýý����
MjBJI+Þ'OPKTV\QRKTV½ILBDa�I�m�Þ'OPKTV_I�m�S^I�mTVTBDC!CoV½m_BJZ_[�QRG�m�m_ILBDa�ILK½WGafvVTBJOPa@BDCXÈdQRVT¿=Ga g BJmTV g QRC!BDV�flOPa �
V_I87vV\QRS[YnRa�yBD� t MjBJI�KTBJZ_[]VTBD�lI/Þ'OPKTV\QRKTV9Æ4BDK g klOPC ß4¤P�L�p¬Äß�Vê�_�T����ë>í	¤}�}�]���%O g ILK9f�GKT¿�A�QR�y�lILK
SUI�mTVTBDC!CpV tD� BJILKÄc�¾K;I87vBJm_VTBJILK_ILa�K_ILBDaÇm_V\QRVTBJmTVTBJm_Z_[�I|Æ4BJI�QRG�Z\[�HDBDa�yGBJmTVTBJm_Z\[�C�OPVTBDk�BJILKTV_I�m\O}Æ4BJI|[]Û �
SKTB g I³Ü#ILKÄc¡QR[K_ILa t E)BDa�I 5 SUILK_m_BJZ_[]VO9�a g ILVÉm_BJZ_[!BDaq���¡¢UÔÖÐ�:±z<=1= & ª t ÃjHDHJILK g BDa�lmÉklILKTÆ³ILa g ILa9Æ-I g ILK
ÏÑÐYÒ$Ó�Ô�a�OvZ_[,×ÑØ�Ú�ILBDa�IpILBD�lILa�I � OPC!N^OPa�ILa]V_I�¿�GCáA�QR�y�lILa t `ba?flOPC!C�ILa g ILa?Ü#ILK_mTBJOPa�ILa?klOPa
ÏÑÐYÒ$Ó�Ô«Æ4BDK g ILBDa�A�QR�y�lILK�aYQPZ_[ �0;ò D¥=<(</z<=1=1;�ª³ILBDa�lILSYQRGV|m_ILBDa t À�ILB-×ÑØ�ÚÇÆ4BDK g�g BJI9Þ'OPKTV\QRKTV
QRGdc��]QRa¿pQRa g ILK_IoÃiKTV4S^I�mTVTBDC!CoV q mTBJIL[�I=Ga]V_ILa t

>v�
�¡þK���
W�¾K g QPm4�ÉQRK_m_ILa@aYQRVT¾KTHDBJZ_[�ILK=È�NK\QPZ_[�I7I87dBJmTVTBJILK_ILaß[�Á�Z\[�mTV4Ga]V_ILK_m\Z_[BJI g HDBJZ_[�IpÜ#ILKÄc¡QR[K_ILa qg BJI=QRGdc
Ga]V_ILK_m_Z\[BJI g HDBJZ_[�ILaí�yK\QRC!C9QRVTBJm_Z\[�ILa±WYOPKTC9QRHDBJmTC�ILa±SUILKTG[�ILaÌGa g·g QRC!BDV6V_ILBDHDÆ³ILBJm_IÇQRG�Z_[ÌklILK �
m_Z_[BJI g ILa�I=È�BJZ_[]VÅÆ³ILBJm_ILa g ILK�W�Gaf�VTBJOPa�mTÆ-ILBJm_IjC�ILa�m_Z_[HDBJZ\[�ILK4È�NK\QPZ\[�IiGC�m_ILVT¿}ILa t `ÅZ\[�Æ³ILK g Ii[BJILK
a]GK g ILa@à	G�m\QRC!C�ILa[YQRa��ILKTH�nRGV_ILKTa qdg ILK g BJI=ÊjOPVÅÆ³ILa g BD�yflILBDV g ILK �	QPZ_[�ILa@A�I�Z\[a�OPHJOP�yBJILa g ILGV �
HDBJZ_[�C9QPZ\[]V qYg BJI7BDCåc�OPHD�lILa g ILa,ÃiS�m_Z\[aBDVTVpÍew t wlÕ-S^I�m_Z_[KTBJILS^ILa�Æ-ILK g ILa t

?
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M+BJI4WK\QR�lI q OPS�ILBDa9mTNK\QPZ\[HDBJZ_[�ILK�ÈdQRVT¿ g ILK#�lIL�lILSUILa�ILa ° K\QRC!C9QRVTBDf!�lILa]¾�yV q ILa�V_mTNKTBJZ_[�V g ILCÞ'OPKTVTNK_OPSHJILC c�OPKTC9QRHJILK�È�NK\QPZ_[�ILa Í�c�¾K6ILBDa�I/E#BDadc�¾[KTGa�ÙBDa«ceOPKTC9QRHJIÇÈ�NK\QPZ\[�ILa Ga gÌ� OPC �
NHJI87dBDV\nRV_mTVT[�I�OPKTBJIim_BJIL[�IC� ×ÎÐ2HÉÐ�ÔÖÐ� Âz<=1= � ª�Õ t M;QPm#Þ'OPKTVTNK_OPSHJILC c�¾K#K_IL�yGH�nRK_IiGa g flOPa]V_I87dVÄc�K_ILBJI
È�NK\QPZ\[�ILa�BJm_V�BDa�NUOPHDÛva�OPC!BJILHDHJILK³àUILBDV�BDa g ILK)´�nRa�lI g I�m�Þ'OPKTV_I�m�Ga g�g ILK ° K_ÁdllI g ILK ° K\QRC!C9QRVTBDfHJÁymTSYQRK q Æ-nR[K_ILa g I�m;c�¾K7flOPa]V_I87dV_m_ILa�mTBDVTBDklI@È�NK\QPZ_[�ILa«Ê+� � klOPHDHJmTV\nRa g BD�,BJmTV t M+BJI�C�ILBJm_V_ILa q kvBJILH �
HJILBJZ\[]VoQRG�Z_['QRHDHJI�È�VTKTGfvVTGK_ILa�C�ILa�m_Z_[HDBJZ\[�ILK�È�NK\QPZ_[�ILa'mTBDa g [�ÁvZ_[�mTV_ILa�m=flOPa�V_I87vVÄc�K_ILB!IF¿ g ILC�ILa]V �
mTNK_I�Z\[�ILa g �yBDSV7I�m=��QRK_m_ILK q�g BJI|QRGdc�m_OPHJZ_[�ILa'WYOPKTC9QRHDBJmTC�ILa'S^ILKTG[�ILa t E)BDa�SUILfyQRaa]V_I�m;À�ILBJmTNBJILH
BJmTV g ILK½E³QRKTHJILÛ � ÃjHD�lOPKTBDVT[CoG�m!Í-�0J4Ø# K<]Ð�:±z<= s2& ª�Õ t

� IL�yGH�nRK_I ° K\QRC!C9QRVTBDflILa,K_ILBJZ_[�ILa?aBJZ_[]V=QRG�m q GCXaYQRVT¾KTHDBJZ\[�I|È�NK\QPZ\[�ILa?�]QRa¿�QRS¿�G g I�Z_flILav�
M+BJI6K_ILf�GK_mTBDklI6Ü#ILK_m_Z\[YQPZ_[]V_ILHDGa�ÝklOPaÑA�ILBDHJm\nRVT¿}ILa«BDa�ILBDaYQRa g ILK!BJmTV|ILBDaÝ[YnRG�9��lI�m!�#[YnRa�OPC�ILa«BDa
C�ILa�m_Z\[HDBJZ_[�ILa�È�NK\QPZ_[�ILa qUg QPm4C!BDV½K_IL�yGH�nRK_ILa ° K\QRC!C9QRVTBDflILa/aBJZ_[�ViC�O g ILHDHDBJILKTSYQRK½BJmTV tÞÌBJI#I8¾�¿�BJILa�V�ILBDa7flOPa�V_I87vVÄc�K_ILBJILKÉ��QRK_m_ILK)QRS^ILKÖBDa g ILK��#K\QF7vBJm�BJmTV q [YnRa�yV�klOPa g ILK � OPC!NHJI87vBDV\nRV
g ILK)�lIL�lILS^ILa�ILa ° K\QRC!C9QRVTBDf9QRS t Ê+QRVT¾KTHDBJZ\[�I+È�NK\QPZ_[�ILa6SBJILV_ILa9�lILa�¾�lILa g9� IL�lILHDa q ÃiG�mTaYQR[C�ILaklOPa � IL�lILHDaÂGa g ÃjG�mTaYQR[C�ILaÂklOPaÌÃiG�mTaYQR[C�ILa q GC ILBDa�I ° K\QRC!C9QRVTBDfÙC!BDV9Ãja�mTNKTG�Z\[ÌQRGdcÜ#OPHDHJmTV\nRa g BD�yflILBDV�m_IL[K7�yK_Odl?Æ³ILK g ILa�¿�G�H�QPm_m_ILa t �?BDVomTV_ILBD�lILa g ILK�ÃiG�m g KTG�Z\fvm\mTV\nRKTflI g ILK ° K\QRC �C9QRVTBDf�Æ4BDK g QRS^ILK g QPm=�ÉQRK_m_ILa�BDC!C�ILK=BDa�I8¾�¿�BJILa]V_ILK qrg Q g BJI�Ãia¿$QR[H g ILK=C�ÁP�yHDBJZ_[�ILa'ÃjaYQRHDÛvm\ILa
ILBDa�I�m�ÈdQRVT¿}I�m�C!BDV�m_ILBDa�ILK³´�nRa�lIiI87dNUOPa�ILa�VTBJILHDHUmTV_ILBD�yV t À�ILB�H�QRa�lILa�ÈdnRVT¿}ILa q Æ4BJIjmTBJI4¿�GC À�ILBJmTNBJILH
BDaÌàUILBDVTGa�lm�QRKTVTBDflILHDa [YnRG�9���m_BDa grq O g ILK9SUILB½�yK_OdllILaÌA�I87dV_m\QRC!C!HDGa�lILaÌBJmTV g BJI�´�QRGdc�¿}ILBDV g I�m
�ÉQRK_m_ILK_m g QR[�ILKiaBJZ_[]VjC�IL[KjQRfv¿}ILNV\QRSUILH t

E#BDa,Æ-ILBDV_ILK_I�m7�)K_OPSHJILCËBJm_V g BJI � OPSG�mTVT[�ILBDV g I�m;��QRK_m_ILa�m t Þ'ILaa'ILBDa'ÈdQRVT¿|aBJZ\[]V7klOPHDHJmTV\nRa �
g BD�@�lILNYQRK_mTVoÆ³ILK g ILa'fyQRaa q Æ-QPm7SUILB)H�nRa�lILK_ILaÑA�I87dV_ILa'[YnRG�9���klOPKTflOPC!CoV q m_OPHDHDV_ILa'¿�GC!BDa g I�mTV
A�ILBDHJmTVTKTGf�VTGK_ILa%ILKTfPQRaa�V³Æ-ILK g ILa t M;QPm��ÉQRK_m_ILa%ILBDa�I�m�ÈdQRVT¿}I�m³m_OPHDHDV_I½aBJZ\[]V�Æ-IL�lILa%ILBDa�I�m³A�BDNNdc�IL[ �
HJILK_m=�]QRa¿�m_Z\[�ILBDV_ILKTa'Co¾�m\m_ILa t W�IL[HJILKTV_OPHJILK\QRa¿6BJmTV7QRHJm_O@ILBDa�Æ4BJZ_[�VTBD�lI�m � KTBDV_ILKTBDGC q BJm_V;QRS^ILK;S^ILB
flOPa�V_I87vVÄc�K_ILBJILa/�ÉQRK_m_ILKTa/C!BDV½K_ILH�QRVTBDkßkvBJILHrV_I�Z_[aBJm_Z\[�ILCáÃjGdc�Æ-QRa g klILKTSGa g ILa t

å�È+å«È LNM ¶PORQkÎTS§ÎUORQ7¸ÏÑ ¹¯Î+¸ ¼7¸ÒÌ è ¶kÐRºYÎ+¸WVGÑÔÓYX ZIÐ^Ó�¶½»IÎ+¸!Ó�Îj¸
�?BDV g ILK4Æ³ILBDV_ILa@Ü#ILKTSK_ILBDVTGa��klOPa?²-OPC!NGV_ILKTa�Ga g m_NYnRV_ILK g ILC Þ�QPZ_[�mTVTGC g I�m4`Åa]V_ILKTa�ILV4[YQRV
mTBJZ\[ g BJI!Ãia¿$QR[H g ILK7ILHJILfvVTK_OPaBJm_Z_[�klILKÄc�¾�ySYQRK_ILa�A�I87dV_I|m_IL[K7mTV\QRKTf�klILKT�yK_ÁdllILKTV t M=QRC!BDV7ILBDa[�ILK
�yBDa� g BJI=ÊjOPVÅÆ³ILa g BD�yflILBDV q �yK_OdllI;A�I87vV_m�QRC!C!HDGa�lILaÝÍ � OPKTN^OPK\QlÕ-mTBDaa]klOPHDHr¿�GßklILKTÆ�QRHDV_ILa@Ga g%g BJI
È�G�Z\[�I³aYQPZ\[!`badceOPKTC9QRVTBJOPa�ILa!C!BDV�²-OPC!NGV_ILKTa!¿�GpGa�V_ILK_mTVT¾VT¿}ILa t È�NK\QPZ_[�klILK\QRKTSUILBDV_ILa g I;È�Ûvm_V_ILC�I
mTV_IL[�ILa'QRHJm_OßklOPK g ILK;ÃjGdc��]QRS^I q m_Z\[a�ILHDH)Ga g I8¾�¿�BJILa]V7kvBJILHJI!A�I87dV_I|¿�GÇklILK\QRKTSUILBDV_ILa'Ga g BD[a�ILa
klILKTÆ-ILa g SYQRK_I4È�VTKTGfvVTGK_ILa�¿�G¿�G�OPK g a�ILa t M;QPm�[YQRV�¿�G�ILBDa�ILCòÞ'I�Z\[�m_ILH g ILK�[YQRGNV_m\nPZ_[HDBJZ\[�ILa�ÃiG�m �
KTBJZ\[]VTGa� g ILK�Ê+´Ö� � WYOPK_m_Z_[�Ga�7�lI�c�¾[KTV4Í�kv�yH t �0[dØK\^Ó¯¢UÒoGa g5] ØD¬«z<=1= � ª�Õ8��W�OPK_m\Z_[]V_I-C9QRapc�KT¾[�ILK
QRaßC�ÁP�yHDBJZ_[�m_V4�yGV_ILa ° K\QRC!C9QRVTBDflILa�BDaßklILK_m_Z_[BJI g ILa�ILa?W�OPKTC9QRHDBJmTC�ILa q QRaß�yGV_ILa�m_ILC9QRa�VTBJm_Z_[�ILa�,O g ILHDHJILa@Ga g VTKTBJZ\f�K_ILBJZ\[�ILa?�ÉQRK_m_ILKTa q m\OpÆ�QRK_ILa�a]Ga,QRG�m½E¾�¿�BJILa¿��yKT¾a g ILaÇm_Z_[�Æ-nPZ_[�ILK_I q QRS^ILK
m_Z\[a�ILHDHJILK_IjA�I�Z_[a�OPHJOP�yBJILa@a�OPVÅÆ³ILa g BD� qg BJI g ILaa�O�Z\[%mTBDaa�klOPHDHJI=E)KT�lILSaBJm_m_IjHDBJI�c�ILKTa6CoG�m_m_V_ILa t �]Q �
Z�OPS�m4Ga g/� QRG@¿}OP�lILa�z<=1= �!g QPmiWYQR¿�BDV<�

^ Ã+moBDaÙÃ+`=BDaÝ�lILa�ILK\QRH q m_Z}QRHJI � GNÙBJmpVT[�I�ceOPK_ZLBDa�,c�Ga�ZLVTBJOPaÑSUIL[BDa g VT[�I%mT[B�c�VoBDaaYQRVTGK\QRH;H�QRa�yGYQR�lIÇK_I�m_I}QRK_Z_[ t A�[�I g ILC9QRa g m�ORcpK_I}QRH;V_I87vV�QRNNHDBJZ}QRVTBJOPa�m/QRK_I,a�OPV
Z�OPC!NYQRVTBDSHJI�Æ4BDVT['VT[�I!K_ILH�QRVTBDklILHDÛ g I�ILN q Z�OPC!NGV\QRVTBJOPa � BDa]V_ILa�mTBDklI q m_ILa�V_ILa�Z�I �bg KTBDklILa
C�ILVT[�O g m½ORc#QRaYQRHDÛdmTBJmt� ORc)I}QRKTHDBJILKiC�ILVT[�O g m-ª t`_ba

ced�fhgifhjlknmeo�prqlsrtiuhfhs`tvkxw+ylgim!zep|{v}~z|fhylgik�g(����fhkxm!zep|k�gij+j�k�gvy��R�Rk�g%}�ylg~z|k`��z|mek�gimef�z|fh��mef0gi�(�lk���fhm!z|f0k`p|k�g���k�fhmeovf0k�u0m!��k�fhmekfh����srt~��k�fh��k�pr��k�{vz|mesrt��!� �-�(���v�i�v�����l���l�� �y~�vk`p¡fhg*��k�pnq£¢�p|fh}�q£gifhmes`tvk�g��~ovprqlsrtik%¤�ql���iq£prq¥�!��¦�§-¨e©ª������«l�� `¬ ��jluB¬� ®v¯�°�±��²+{igi�E³%¯�§����l��´��µ����¬-��¶b«
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�/BDV ^ m\ILa]V_ILa�Z�I �bg KTBDklILa _ BJmTVo�lILC�ILBDa�V q)g QPm_mpc�KT¾[�ILK_Iß�,ILVT[�O g ILaÙORc�V�a]GK�QRaÙILBDa¿}ILHDa�ILa ÈdnRVT¿}ILaILa]VbÆ4BJZ\flILHDV½Ga g �lILV_I�mTV_ILV-Æ4GK g ILa q aBJZ_[]ViQRa%S^ILHDBJILSBD��H�QRa�lILa@A�I87vV_ILa'Í�BDS grt Õ t M+BJI+À�IL¿}ILBJZ_[a]Ga�é��v¤P¢�¢�¬y� í	�aºy�#ß-�T¬}�\���\�������omTV_IL[]V4c�¾K4A�I�Z\[aBDflILa qYg BJI=BDa@[�ILGVTBD�lILa q �yGV½mTfyQRHDBJILK_ILa g ILa?È�ÛdmTV_ILC�ILa
ILBDa�lI�m_ILVT¿�V½Æ³ILK g ILav¿ g QRSUILB�BJmTV g BJI=Æ³I�m_ILa�VTHDBJZ_[,klILK\nRa g ILKTV_I � OPC!NUOPa�ILa�V_I g ILKi�ÉQRK_m_ILK t

W�H�QPZ_[�Ii�ÉQRK_m_ILK=ÍeQRG�Z_[�·�������»{ß4¤y�\�}���#O g ILK ß4¤P�L����¤P¢�ß4¤P�������É�lILaYQRaa]V<¿vILBDa�I 5 SUILK_m_BJZ_[]V³SBJILV_ILV���¡¢UÔÖÐ�:Ìz<=1= & ª�Õ!klILKTÆ-ILa g ILaçILa g HDBJZ_[�IÇÃjGV_OPC9QRV_ILa q QRHJm_OÝK_IL�yGH�nRK_I ° K\QRC!C9QRVTBDflILa q GC A�ILBDH �
mTVTKTGf�VTGK_ILaÝBDaÑÈdnRVT¿}ILaÑ¿�GÝILKTflILaa�ILa t à	GC À�ILBJmTNBJILH�[YQRS^ILa'VÅÛ�NBJm_Z\[�I6Ê+OPC!BDaYQRHDN[K\QPm_ILaÙILBDa�ILa
ILBDadceQPZ\[�ILaÂÃiGdc�SYQRG<Í�ÃiKTVTBDflILH q OPNVTBJOPaYQRHJI�Ã g �TILfvVTBDklI q Ê+OPC�ILa	Õ q)g ILK!HJILBJZ_[�V!C!BDV�ILa g HDBJZ_[�ILa·ÃjG �
V_OPC9QRV_ILaÝC�O g ILHDHDBJILKTSYQRK|BJmTV t ° K_ÁdllILK_I@È�VTKTGfvVTGK_ILaÑH�QPm\m_ILaÝmTBJZ\[ g GK_Z\[¸·)¤P�L�_¤l�y�����.9�a g ILa q QRHJm_O
g BJIpÃja]Æ-ILa g Ga��klOPa?C�IL[K_ILK_ILa'ILa g HDBJZ\[�ILa'ÃiGV_OPC9QRV_ILaÇaYQPZ\[�ILBDaYQRa g ILK qÖg BJI{�ÄILÆ-ILBDHJm7QRHJm+`ÅaNGV
g ILa u GVTNGV g I�m�klOPKTBD�lILa±ÃiGV_OPC9QRV_ILa2¹?ILKT[YQRHDV_ILa Í�mTBJIL[�I6���¡¢UÔÖÐ�:±z<=1=1?�ª�Õ t ÃiG�Z\[±ÈdQRVT¿}mTVTKTGf �
VTGK_ILa q QRHJm_O � QRGNV � Ga g ÊjILS^ILa�m\nRVT¿}I�m\QRCpV@BD[K_ILK/ÃiS[YnRa�yBD�yflILBDV_ILa q H�QPm_m_ILaímTBJZ\[çm_O69�a g ILa
Í-��ãpÐ�¬#°4Ø�ÔÖÔ'ILViQRH t wyxyxyxFª�Õ t M+BJI�´�QRGdc�¿}ILBDV=BJmTV+HDBDa�I}QRK+BDa g ILK;Ãja¿$QR[H g ILK+ÞÌÁPKTV_ILK t È�VTKTGfvVTGK_ILa q
g BJI³¿�G!flILBDa�ILC klOPKT�lIL�lILS^ILa�ILa9�ÉQRVTV_ILKTa�NYQPm_m_ILa q SHJILBDS^ILa!GaYQRaYQRHDÛdmTBJILKTV q Æ-QPm g BJI � OPSG�mTVT[�ILBDV g ILK
Ü#ILKÄceQR[K_ILa/m_BJZ_[�ILK_mTV_ILHDHDV t

M;QPm#E)KT�lILSaBJm³aYQPZ_[ g ILC �ÉQRK_m_ILa6BJmTV�QRHJm_O;S^ILB��	QPZ_[�ILK4È�NK\QPZ_[]klILK\QRKTS^ILBDVTGa��ILBDa�I4C�IL[K�O g ILK
Æ³ILaBD�lILK�HJOym_I/ÈdQRC!C!HDGa�ÝklOPaÂA�ILBDHJmTVTKTGfvVTGK_ILa m_V\QRVTV�ILBDa�I�m!flOPC!NHJILVTV_ILaÌÈ�Ûva]V\QF7dSYQRGC�I�m t M+BJI
A�ILBDHJmTVTKTGfvVTGK_ILa%m_BDa g �TI g O�Z\[9c�¾K#kvBJILHJIiÃja]Æ³ILa g Ga�lILa/QRG�m_K_ILBJZ_[�ILa grq Æ4BJI½BDC c�OPHD�lILa g ILa � QRNBDV_ILH
g ILGVTHDBJZ_[!Æ³ILK g ILa!Æ4BDK grt M=ILK)E)a]VÅÆ4GKÄcrklOPa|�ÉQRVTV_ILKTa�m)S¿�Æ t ° K\QRC!C9QRVTBDflILa|c�¾K#�	QPZ_[�I�m)�ÉQRK_m_ILa!BJmTV¿�G g ILCÎILBDadceQPZ\[�ILK#Ga g fPQRaa9QRG�Z\[�HJILBJZ_[�V_ILK�C9QPm_Z\[BDa�ILHDH�Ga]V_ILK_m_VT¾VT¿�V�Æ³ILK g ILa,Í�C9QPm_Z_[BDa�ILHDHJI�m³´ÖILK �
a�ILa9Æ4BDK g9g QR¿�G6¿�GC À�ILBJmTNBJILH	BDaP� Ïz¬ÖÔÖÓ+º!ILVjQRH t z<=1=1=dªUO g ILKÒ� ] Ø°jÒv1^Ø1£áGa g Ï�Ø# �\�¬ÖÒ6z<=1=1;�ª
ILBDa�lI�m_ILVT¿�V�Õ t

ÏÙÐ�Ò$Ó�Ô�klILKTÆ³ILa g ILV;fyQPmTfPQ g BJILKTV_I�ILa g HDBJZ_[�I|ÃjGV_OPC9QRV_ILaÇ¿�GCáW�BDa g ILa,klOPa,Ê+OPC!BDaYQRH �\q �)K\n �
NUOymTBDVTBJOPaYQRH � Ga g Ü#ILKTSYQRHDN[K\QPm_ILa t E)BDa�I � OPC!N^OPa�ILa]V_I+¿�GC ÃjG�¾�a g ILa g ILK4ÈdQRVT¿}mTVTKTGf�VTGK=Í¡ÈdQRVT¿ �
NYQRK_m_ILK�Õ�m_OPHDHrBDa�ILBDa�ILK½flOPC!C�ILa g ILa?Ü#ILK_mTBJOPa/ILBDa�lILSYQRGVjÆ³ILK g ILa t

uÝõ*>
E)BDa'�]QRa¿6QRa g ILK_ILK�Ãia�m\QRVT¿!S^ILBDC �ÉQRK_m_ILa�HDBJIL�yVp×ÑØ�ÚÇ¿�G�yKTGa g I t M+BJI�m_I�m�È�ÛvmTV_ILC �lIL[�ÁPKTV7¿�GC
À-ILK_ILBJZ\[ g I�m=Þ'OPKTV\QR�lILa]V_ILa � �ÉQRK_mTBDa�ÂÍ-��®�Ð2<�¢R¥»HÝGa g ÏÙÐ� �ärÐ�ÔÖÒ6z<=1= % ª�Õ t E#m=S^ILKTG[]VpQRGdc�ILBDa�ILC
´ÖI87vBDflOPa q BDa g ILC m_IL[K6kvBJILHJI,`badceOPKTC9QRVTBJOPa�ILa±aBJZ_[]V@a�GKß¾SUILK%ÞÌÁPKTV_ILK q m_OPa g ILKTa<QRG�Z\[Ì¾S^ILK
g ILK_ILaÌ�lILaYQRG�IÇÜ#ILKTÆ-ILa g Ga� QRS�lILHJIL�yV�mTBDa grt À�ILBJmTNBJILHJmTÆ-ILBJm_IÇBJmTV g QPmßÜ#ILKTS¼�2ö���ödú«VTK\QRa�mTBDVTBDk q
I�m6ILKTÆ�QRKTV_ILV/QRHJm_O�BDC ÈdQRVT¿�ILBDaÌÃjfvf�G�m\QRVTBDklOPS��TILfvV q Æ-ILHJZ_[�I�m/QRa�yBDSV q Æ-QPm%�lI�m_IL[�ILa±Æ4BDK g Í�ILBDa
È�GS��ÄILfvV q^g BJI9ÈvIL[�ILa g I q CoG�m_m=BDC!C�ILKoklOPKT[YQRa g ILa�m_ILBDa	Õ t E)BDa�I��)K\nRN^OymTBDVTBJOPa�Æ4BJI½��õ^ü/ILKTÆ�QRKTV_ILV
ILBDa�I4aYQPZ_[dceOPHD�lILa g IiÊ+OPC!BDaYQRHDN[K\QPm_I t MjBJI�m\I4m_OP�lILaYQRaa]V_I;È�GSfPQRV_IL�lOPKTBJm_BJILKTGa�ofyQRaa�BDC ´ÖI87dBDflOPa
QRS�lILHJIL�yV+Æ-ILK g ILa t ÃjG�Z_[�m_ILC9QRa]VTBJm\Z_[�I9È�GSfyQRV_IL�lOPKTBJmTBJILKTGa�lILa�mTBDa g C�ÁP�yHDBJZ_[v�rm\O%ILKTÆ�QRKTV_ILV g QPm
Ü#ILKTSAö���1ödúßQRHJmjÈ�GS��TILf�V½ILBDa�ILa/�,ILa�m_Z\[�ILa q ÷-��ö���1ödú g QR�lIL�lILa/ILBDa/A�BJILK t

M+BJIj` g I�I½klOPa@×ÙØ�Ú%QRHJm�Þ'OPKTV\QR�lILa�V_ILa � ��QRK_m\ILK�Í-� ÏÙÐ� 2ärÐ�Ô�Ò9z<=1= & ª�Õ)S^I�mTV_IL[]V-a]Ga g QRKTBDa q klOPa
HDBDafvmraYQPZ\[oK_I�Z\[]V_m g GK_Z\[pILBDa�ILa!ÈdQRVT¿#¿�G;�lIL[�ILa q S^ILB>�ÄI g ILCçÞ'OPKTV g I�m_m_ILaoE#KTÆ-QRKTVTGa�lILa!QRa7klOPKTBD�lI
Ga g aYQPZ\[dc�OPHD�lILa g I � OPa�m_VTKTGf�VTBJOPa�ILaçQRGdc�¿�G�m\QRC!C�ILHDa±Ga g m_BJI�C!BDV g ILC SBJmT[�ILK ° I�c�Ga g ILa�ILaQRS¿�G�yHJILBJZ_[�ILa t �lI g I�m�Þ'OPKTVÉÆ4BDK g QRHJmÉILBDa|ILBD�lILa�ILK)Ãi�lILa�V�S^ILVTK\QPZ_[�V_ILV qyg ILK�E#KTÆ-QRKTVTGa�lILa6QRa|m_ILBDa�I
Ü#ILKTÆ³ILa g Ga�«[YQRV t ÜjBJILHJI,E)KTÆ�QRKTVTGa�lILa<flÁPaa�ILaíILK_mTV6aYQPZ\[íE)BDa]S^IL¿�BJIL[]Ga�·m_NYnRV_ILK_ILK6Þ±ÁPKTV_ILK
ILKÄc�¾HDHDV+Æ³ILK g ILa t à	GC À-ILBJm_NBJILH�HJÁym_V g QPm+Þ'OPKTV¾��ö��/QRHJm+ÃiKTVTBDflILH g BJI�E)KTÆ-QRKTVTGa�?QRG�m qYg QPm_mjC!BDV
g BJI�m_ILC ÃjKTVTBDflILH³ILBDa�I%ÊjOPC!BDaYQRHDN[K\QPm\I6ILK_Á��^a�ILVoÆ4BDK grt W�BDa g ILVpmTBJZ\[ÑmTNYnRV_ILK�ILBDaÝÊ+OPC�ILa q m\O@BJmTV
¿�À f0k`p¡tiqlgi�vk�u�zÁk�mÁmefhs`t¾j�k�giql{Ejlk�giyl�R�Rk�gP{v�¸ÂiÃ!ÄlÅiÆ`ÇlÈvÉrÊ`Ã`�(q£uhmeyÌË¡{vz|yl�Ìq£z|k�g¥�Rf�zÁË¡{vmej�q£��k�¬

s
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g BJI;Ê+OPC!BDaYQRHDN[K\QPm_I7flOPC!NHJILVTVTBJILKTV t À�ILBDCXÃiS�yHJILBJZ\[/C!BDV½SBJmT[�ILKTBD�lILa?E)KTÆ-QRKTVTGa�lILa,Æ³ILK g ILa g BJI
BDCX´ÖI87dBDflOPa��lI�mTN^ILBJZ_[�ILKTV_ILa�È�GSfPQRV_IL�lOPKTBJm_BJILKTGa�lmTBDadc�OPKTC9QRVTBJOPa�ILaÇklILKTÆ-ILa g ILV t

E#BDaíÞ'OPKTV\QR�lILa]V�fyQRaa<QRG�Z_[íC�IL[K_ILK_I'E)KTÆ�QRKTVTGa�lILaïQRG�mTHJÁym\ILa q Ga g BDa<ILBDa�ILC H�nRa�lILK_ILa
ÈdQRVT¿�fyQRaa<mTBJZ_[ g BJI�à^QR[H g ILK@C�ÁP�yHDBJZ\[�ILaò´ÖI�m�QRKTV_ILa q4g BJIÇklOPaíklILK_m_Z_[BJI g ILa�ILaòÞ'OPKTV\QR�lILa]V_ILa
klOPKT�lI�m_Z\[H�QR�lILaÇÆ4GK g ILa?Ga g BD[K_ILK � OPC!NHJILVTVTBJILKTGa�@[YQRKTK_ILa q m_V\QRKTf�ILKT[�ÁP[�ILa t M=I�mT[YQRHDS?�yK_ILB�c�ILa
BDC!C�ILK g QRaa q Æ³ILaa g BJI�m\Ijà^QR[H�¿�G��yK_Odl7Æ4BDK grq�� ILGKTBJmTVTBDflILa q�g BJI g BJI4C�ILBJmTV_ILa6´ÖÁymTGa�lILa9Æ4BJI g ILK
mTVTK_ILBJZ\[�ILa t M+BJI%ÃiG�m_Æ-QR[H-Æ4BDK g m_O/�lI�mTV_ILG�ILKTV qÉg QPm_mpSUILK_ILBDV_mpflOPC!NHJILVTVTBJILKTV_I@�)[K\QPm_ILaÑSUIL[YQRHDV_ILa
Æ-ILK g ILa t à	G�m\nRVT¿�HDBJZ_['Æ-ILK g ILa�H�nRa�lILK_I!�)[K\QPm_ILa�S^ILklOPKT¿�G�yV t E)BDa�I��lILaYQRG�ILK_I�À�I�m_Z_[K_ILBDSGa� g ILK� ILGKTBJmTVTBDflILaq9�a g ILVim_BJZ_[�BDaM� ÏÙÐ� �ä^ÐYÔÖÒ6z<=1= & ª t

M+BJI�m_I�mjÜ#ILKÄc¡QR[K_ILa,BJm_VjaBJZ\[]V7m_IL[K=m_Z_[a�ILHDH q^g Q g BJIo[�ILGKTBJm_VTBJm_Z_[�ILa'ÃjHD�lOPKTBDVT[C�ILa�ILBDaBD�lI!àUILBDV
S^ILa�ÁPVTBD�lILa q=g BJI �ÄILaBD�lILa SBJmT[�ILK�ILKTfyQRaa]V_ILaÎA�ILBDHDN[K\QPm_ILa QRG�mT¿�G]Æ�nR[HJILa q7g BJI«QRC k�BJILHDklILK_mTNK_I �
Z\[�ILa g mTV_ILa?mTBDa grt E#m½BJmTViQRS^ILKjQRG�mi¿�Æ³ILB ° KT¾a g ILa/ILBDa?m_IL[KiK_OPSG�mTV_I�m½Ü#ILKÄc¡QR[K_ILav�YE)K_m_V_ILa�m q Æ³ILBDHfvGKT¿}I7A�ILBDHJm_VTKTGf�VTGK_ILa'QRG�Z_[ÇQRHJmi¿�GH�nPm\mTBD�lI�miE)KT�lILSaBJm+¿$nR[HJILa q m_O g Q�l%ILBDa¿}ILHDa�IoÞ±ÁPKTV_ILK qYg BJIoBDa
flILBDa�I+E)KTÆ-QRKTVTGa�!NYQPm\m_ILa q flILBDa�ILa@W�IL[HJILK4QRG�mTHJÁym_ILa t à	Æ³ILBDV_ILa�m q Æ-ILBDHUGa�SUILfyQRaa]V_I+Þ±ÁPKTV_ILK³VTK_OPVT¿
g ILKiÃjS[YnRa�yBD�yflILBDV g I�miÜ#ILKÄceQR[K_ILa�miklOPCF´ÖI87dBDflOPa?ILS^ILadceQRHDHJm½flILBDa�ILa?W�IL[HJILK=QRG�mTHJÁym_ILa q m_OPa g ILKTa
�v�Y�b������ê�\�L� ���L�¡���L�b�ÎÍ*Ï3ê¬y���d���}���ÝILKT¿}ILG�lILa t à	GC À�ILBJmTNBJILHiHJÁymTV!BDa g ILK��)[K\QPm_I$��ø��ÑÐ�ùYÿ�� g QPm
ILK_mTV_I7Þ'OPKTV g BJIpE)KTÆ-QRKTVTGa��QRG�m q QRGdc)ILBDa,ÊjOPC�ILa,C!BDVia�ILGVTK\QRHJILC ° I�m_Z\[HJI�Z_[�V+¿�G?VTK_I8�^ILa q Æ-QPmklOPaÒÐ�ùYÿ��7ILKÄc�¾HDHDVÉÆ4BDK grt È�VT¾a g I g OPKTV#QRS^ILK�Æ-IL�lILa�ILBDa�I�m)A�BDNNdc�IL[HJILK_m���ø��ÑÐ 	 ÿ�� q m_O+Æ4¾K g I�Ð 	 ÿ��
Ga�V_ILK_mTNUIL¿�B:9�¿�BJILKTV_I � Û�N^OPVT[�I�m_ILa�ILKT¿}ILG�lILa q aYQPZ_[ g ILa�ILaÝI�m�ILBDa�Ü#ILKTS q Ã g �ÄILfvVTBDk'O g ILKoÊjOPC�ILa
m_ILBDa�flÁPaa]V_I qÉg ILK_ILa ° ILa�G�m q ÊjGC�ILKTG�mpG�mTÆ t aBJZ\[]V�c�I�m_VT�lILHJIL�yVpmTBDa grt Ü#OPa g BJI�m_ILa � ÛvNUOPVT[�I�m\ILaÆ4¾K g I!a�GK g BJI6ÊjOPC�ILaBDa�V_ILKTNK_ILV\QRVTBJOPa g BJI6E)KTÆ-QRKTVTGa� g I�moILK_m_V_ILa�Þ'OPKTV_I�m6Í�Ê+OPC!BDaYQRHDN[K\QPm_I$Õ
ILKÄc�¾HDHJILa�Ga g@g I�mT[YQRHDS?QRG�m_�lILÆ-nR[HDViÆ-ILK g ILa t

E#BDa��yK_OdllILK#Ü#OPKTV_ILBDHYklOPa6×ÑØ�Ú|�lIL�lILa]¾S^ILK�ÏÙÐ�Ò�Ó�Ô@BJmTV qyg QPm_m#I�m�aBJZ_[�V�a]GK³ILBDa¿}ILHDa�Ii�)[K\QPm_ILa9�a g ILV+Ga g a�ILS^ILa�ILBDaYQRa g ILK7mTV_ILHDHDV q m_OPa g ILKTaÇmTBJI�QRG�Z\[Ç¿�G�m\QRC!C�ILadc�¾�yV q Æ-ILaa g QPm+C�ÁP�yHDBJZ\[,BJm_V t
M;QRaf g ILK�È�GSfPQRV_IL�lOPKTBJm_BJILKTGa�lmTBDadc�OPKTC9QRVTBJOPa flÁPaa�ILaÙ¿�GC À�ILBJmTNBJILH g ILaÙÜ#ILKTSUILaÙBD[K_IßÃjKT�yG �
C�ILa�V_I q QRHJm_O?È�GS��TILf�V q Ãjfvf�G�m\QRVTBDklOPS��TILfvV;Ga g M;QRVTBDklOPS��ÄILfvV q ¿�G�lI�OPK g a�ILVoÆ-ILK g ILa t ÈvO@flÁPaa�ILa
ILBDadc¡QPZ_[�I9ÈdnRVT¿}I!m_OP�]QRK=flOPC!NHJILVTV ^ VTBJI�c _ �lILNYQRK_mTV;Æ-ILK g ILa q Æ-QPm;S^ILB#ÏÑÐYÒ$Ó�ÔÑaBJZ_[�V7C�ÁP�yHDBJZ_['BJm_V tM;QPm|BJmTV g ILK ° KTGa grq Æ�QRKTGC ×ÙØ�ÚÑ¿�G�m\nRVT¿�HDBJZ\[·ILBDa�lI�m_ILVT¿�V�Æ4GK g I q GC g BJI@W)nR[BD�yflILBDV_ILaÂklOPa
ÏÙÐ�Ò�Ó�Ô�¿�G�ILKT�]nRa¿}ILa q Æ4BJI;BDa � QRNBDV_ILH;�SUI�m_Z\[KTBJILSUILa/Æ4BDK grt

=
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`bC klOPKTBD�lILa � QRNBDV_ILH�Í�ÃjS�m_Z_[aBDVTV@w t wlÕ!Æ4GK g IÇm_Z\[�OPaÌILKTÆ�nR[a]V q4g QPm_m g BJI�¿�Ga�IL[C�ILa g I�Ê+OPV �
Æ³ILa g BD�yflILBDV g ILK7Ü#ILK\QRKTSUILBDVTGa�?�yK_OdllILKpA�I87vVTC�ILa�lILaÑ¿�G'a�ILG�ILaÝÃjGdc��]QRSUILa�Ga g A�I�Z_[a�OPHJOP�yBJILa
�lI�c�¾[KTVß[YQRV t È�ÛdmTV_ILC�I q�g BJI�A�I87dV\QRaYQRHDÛvm_IÇa�GVT¿}ILa q GC �?ILa�m\Z_[�ILa g BJIÇÃiG�m_Æ³ILKTVTGa�·m_OPHJZ\[�ILK
A�I87dV_m\QRC!C!HDGa�lILa ¿�GÌILKTHJILBJZ_[�V_ILKTa q Æ-ILK g ILa [�ILGV_I?Ga]V_ILK g ILC À�IL�yKTB:� íU�cºy�C�/���Y�����@¿�G�m\QRC �
C�ILa�lI�ceQPm_m_V q BDaÝÃjaHJIL[a]Ga�'QRaÂ�o¤l�¡¤P�/���Y����� q Æ³O,I�moGC g BJI6ÊjGVT¿�Ga�,�yK_OdllILK q QRS^ILKpmTVTKTGf �
VTGKTBJILKTV_ILKoM;QRV_ILa�m\QRC!C!HDGa�lILa��lIL[�V t `ba g BJI�m_ILC � QRNBDV_ILH�Æ³ILK g ILa g BJI|Æ-I�m_ILa]VTHDBJZ\[�ILaÑÃjGdc��]QRS^ILa
Ga g �?ILVT[�O g ILa�m_OPHJZ\[�ILK�È�ÛdmTV_ILC�I!S^I�m_Z_[KTBJILS^ILa t Ê=QPZ_[�ILBDa�ILK 5 S^ILK_mTBJZ_[�V%Í�ÃjS�m_Z_[aBDVTV �dt z$Õ+Ga g
g ILKjÀ�IL[YQRa g HDGa�ßklOPa,A�I87vVTK_ILNK\nPm_ILa�V\QRVTBJOPa�ILa Í �dt wlÕ4c�OPHD�yV=ILBDa,ÃjS�m_Z\[aBDVTVj¾S^ILK+A�I87vVTfvH�QPm_mTB:9�fyQ �
VTBJOPa/Í �dt�� Õ qlg Q=ILBDaBD�lI½m_OPHJZ\[�I½�?ILVT[�O g ILa�BDa g BJI�m_ILK³ÃiKTS^ILBDV#ILBDa�lI�m_ILVT¿�V#Æ-ILK g ILa t ÃjS�m_Z_[aBDVTV_I4¾S^ILK
`badceOPKTC9QRVTBJOPa�m_I87dVTK\QRf�VTBJOPa·Í �dt % ÕjGa g QRGV_OPC9QRVTBJm_Z\[�I�A�I87dVT¿�G�m\QRC!C�ILadc¡QPm_mTGa�ÝÍ �dt ;lÕ qrg BJI�S^ILB g ILa
À-ILK_ILBJZ\[�I qYg ILa�ILa g BJI�m\I;ÃiKTS^ILBDV4¿�G�lI�OPK g a�ILVjBJm_V q m_Z_[HDBJI>llILa/m_BJZ_[?QRa t
Ù«ÈaÇCÈ Ú ËtÎÒÐRº²Ñ!ORQ!Ó
A�I87dVÉ�?BDaBDa� � È�ÛdmTV_ILC�I4Æ³ILK g ILa9aYQPZ_[!BD[K_ILK#ÃjGdc��]QRS^ILa�mTV_ILHDHDGa�;¾SHDBJZ_[�ILKTÆ-ILBJm_I½BDa g BJI-ceOPHD�lILa g ILa q
mTBJZ_[@V_ILBDHDÆ-ILBJm_I7¾S^ILK_m_Z_[a�ILB g ILa g ILaÇÀ�ILK_ILBJZ_[�IpILBDa�lILV_ILBDHDV t
( ü�)+*��-,.���L÷�*Uü.Û�1���Å÷��yÿ��Yø Í�` � Õ-MjBJI�m½BJmTV g BJI7ÃjGdc��]QRS^I q QRG�miILBDa�ILKi�lIL�lILSUILa�ILa,M+OPfvGC�ILa]V_m�QRC!C �

HDGa� g BJI �ÄILaBD�lILa�M=OPfvGC�ILa]V_I�QRG�mT¿�G�Æ-nR[HJILa qÖg BJI!QRC SUI�m_V_ILa?¿�GÇILBDa�ILK7À�ILa]GVT¿}ILK\QRadc�K\QR�lI
NYQPm_m_ILa t M+BJIjÀ�ILa�GVT¿}ILK\QRadc�K\QR�lI=Æ4BDK g VbÛvNBJm_Z\[�ILKTÆ³ILBJm_I=BDa%aYQRVT¾KTHDBJZ_[�ILK+È�NK\QPZ\[�Ijc�OPKTCpGHDBJILKTV q
g QPm�È�ÛdmTV_ILCËklILKT�yHJILBJZ\[]V g BJI9Ãjadc�K\QR�lI!C!BDV g ILaÑM+OPfvGC�ILa]V_ILaÑGa g Æ�nR[HDV�QRa[YQRa g ILBDa�I�mìj[aHDBJZ_[flILBDV_mTC9Q�llI�mÉM=OPf�GC�ILa�V_I³QRG�m q$g BJI)¿�GCçA�[�ILC9Q g ILK�Ãiadc�K\QR�lI)NYQPm_m_ILa t M+ILapÀ-ILa�GV �
¿}ILKTa!SHJILBDSV g BJIiÈ�G�Z_[�I g GK_Z_[�kvBJILHJI�BDKTK_ILHJILkPQRa�V_I½M=OPf�GC�ILa�V_I½ILK_mTNYQRKTV t E)BDa�I½GC|ceQRa�yK_ILBJZ\[�I
E)BDadc�¾[KTGa�9BDa g BJI�m_I�m ° ILSBJILV½BJmTVt�0;jØ�Ð2ºyØD�Ü½Ø
ärÐ�ÒpGa g5] ¥Ô¢UÐ�¥  YÓv3ãpÐ�ärÓÌz<=1=1=�ª t

( ü�)+*��-,.���L÷�*Uü.ÝU÷JøB�3���Å÷Jü]ý Í�` W)Õ � BJILKTSUILB�BJmTV g BJIßM=OPf�GC�ILa�V_m\QRC!C!HDGa�'aBJZ_[�V9mTV\QRVTBJm_Z\[ q m_OPa g ILKTa
klILK\nRa g ILKTVpm_BJZ_[ q Æ4BJI g BJI�mpILVbÆ-Q�SUILB g ILK u aHDBDa�I � ÃiG�mT�]QRS^I�ILBDa�ILKoA�QR�lI�mT¿}ILBDVTGa� g ILKpWYQRHDH
BJmTV qg BJI;V\nR�yHDBJZ\[/a�ILG�I7ÃjKTVTBDflILHÖ¿�GCFÃjK_Z_[BDkß[BDa¿�Gdc�¾�yV t M;QR�lIL�lILa�BJmTV g QPmjÀ�ILa]GVT¿}ILKTBDa]V_ILK �
I�m_m_I6�yHJILBJZ_[�SHJILBDSUILa g QRGdcjS^I�mTVTBDC!CoV_I@A�[�ILC�ILa«�lILKTBJZ\[]V_ILV I Ga g fyQRaaÂQRG�mÄc�¾[KTHDBJZ\[�ILK�K_I �
NK\nPm_ILa�VTBJILKTViÆ³ILK g ILaÇQRHJm½S^ILBÖmTN^OPa]V\QRa�ILa?Ãjadc�K\QR�lILa t�� BJILKiSBJILV_ILVC��Þ=Ø# D¨·z<=1= & ª�ILBDa�I;�yGV_I
E)BDadc�¾[KTGa� t

( ü�)+*��-,.���L÷�*UüvþK�10������pLd��÷�*Uü ÃjGdc g BJI�m_ILC ° ILSBJILV��lIL[]V|I�mpGC g QPm�ÃiG�¾�a g ILaÑklOPaÑm_NUIL¿�B:9Ym_Z\[�ILa
`Åadc�OPKTC9QRVTBJOPa�ILa�BDa�ILBDa¿}ILHDa�ILa'A�I87dV_ILa q Æ-OPSUILB#QRa g ILK_I!`Åa[YQRHDV_I g ILK=A�I87vV_I|BD�ya�OPKTBJILKTV;Æ-ILK �
g ILa«flÁPaa�ILa t �,ILBJmTV_ILa�m|BJmTV!I�m g QPm9à	BJILH q klOPa«S^I�mTVTBDC!CoV_ILa±ÈdQPZ_[]klILKT[YQRHDV_ILa q-g BJIßBDa g ILa
A�I87dV_ILa/QRa�lI�mTNK_OvZ_[�ILa�Æ-ILK g ILa�flÁPaa�ILa q ILBDa�I+C9QPm_Z\[BDa�ILHDHÖklILKTÆ³ILa g SYQRK_I � ILNK\nPm_ILa�V\QRVTBJOPa
¿�G�ILKT[YQRHDV_ILa t M+BJI�m4Æ4BDK g BDa/ÃiS�m\Z_[aBDVTV �dt % �lILaYQRG�ILKjILKTH�nRGV_ILKTV t

c Ën{isrt���k�f�z|uhfhs`tU��k�srtimek�uhg���kn¤�k�g~{vz|��k`p|ovprß£¢�k�p|k�gv��k�gUmefhg���qluhuhk�pr�vfhgijlm���ylg�à»g~z|k`p|k�memek����~jluµ¬v� áR¨���â-ã���â-�����iäª�������£�4¬
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��10��3�lûvþK�p,q,.�dü�)V�vþ�þ}û�ü�ý MjBJI;à	G�m\QRC!C�ILadc¡QPm_mTGa�!ILBDa�I�m�A�I87dV_I�m4m_OPHDH^À-ILa�GVT¿}ILKTa@ILKTC�ÁP�yHDBJZ_[�ILa q
ILBDa�I@K\QPm_Z_[�I 5 S^ILK_mTBJZ_[�V�¾S^ILK�m_ILBDa�ILa·`Åa[YQRHDV!¿�G·ILKT[YQRHDV_ILa q GC m_Z\[a�ILHDHiILa]V_m\Z_[�ILB g ILaÌ¿�G
flÁPaa�ILa q OPS g ILKß�]QRa¿}I�A�I87dV%c�¾K@mTBJI?BDa]V_ILK_I�m\m\QRa]V@BJmTV t Ü#ILKÄc¡QR[K_ILa±¿�GK@QRGV_OPC9QRVTBJm\Z_[�ILa
à	G�m\QRC!C�ILadceQPm\mTGa��Æ³ILK g ILa?BDa�ÃiS�m\Z_[aBDVTV �dt ;�S^IL[YQRa g ILHDV t

��10��<L^���3�yý�*��Å÷ þ�÷���� ûYü]ý � BJILK7m_OPHDH)ILBDa�I!A�I87vVTC�ILa�lI!BDa � QRV_IL�lOPKTBJILa�ILBDa�lILV_ILBDHDVoÆ³ILK g ILa q m_O g QPm_m
g BJI7A�I87dV_I7ILBDa�ILK � QRV_IL�lOPKTBJIoBDa[YQRHDVTHDBJZ_[,¿�G�ILBDaYQRa g ILKiNYQPm_m_ILa t Ãia¿$QR[HÖGa g ²³[YQRK\QRf�V_ILKTBJmTBJI �
KTGa� g ILK � QRV_IL�lOPKTBJILaÑmTBDa gÝg QRSUILB-aBJZ_[�VpklOPKT�lIL�lILS^ILa q m_OPa g ILKTaÝm\OPHDHJILa g GK_Z\[ ° KTGNNBJI �KTGa� g ILK�A�I87dV_IoÍb·�¢©�]�L�b����������Õ��lI�c�Ga g ILa9Æ³ILK g ILa t M+BJI�m)Æ4BDK g QRG�Z_[%QRHJm-�o¬}�����9���Y�R·�¢©�]�L�b�8ë
��������S^IL¿}ILBJZ_[a�ILV t E#m)Æ³ILK g ILa6Ga]V_ILK_m_Z\[BJI g HDBJZ_[�I+Ü#ILKÄc¡QR[K_ILa g QR¿�G9ILBDa�lI�m_ILVT¿�V<¿lf�GKT¿}I 5 S^ILK �
mTBJZ_[�V_ILa?Ga g Æ³ILBDV_ILKÄc�¾[K_ILa g I�´ÖBDV_ILK\QRVTGK{9�a g ILa,mTBJZ_[?SUILBJm_NBJILHJmTÆ³ILBJm_IpBDa6� á�\x1ÖÐ�£ßÐ�z<=1= & ª q� áYä^Ðp¥�Ôv¢YØK\�1�ILVjQRH t wyxyxyx�ª�O g ILKt��è�Ø°{¥  ?Ga g JkäKº2¥�Ó�Ôv¥³z<=1= s ª t

��10��<LvøB�vþ�þL÷�E#L^���L÷�*Uü M;QRS^ILB	Æ-ILK g ILa � H�QPm_m_ILa%¿�GK�E#BDa]V_ILBDHDGa� g ILK�A�I87dV_IjklOPKT�lIL�lILS^ILaßGa g a�ILG�I
A�I87dV_Iv�TILÆ³ILBDHJmÉILBDa�ILK � H�QPm_m_I�¿�G�lI�OPK g a�ILV t M+BJI4à	G�OPK g a]Ga�;Æ4BDK g C�ILBJmTV_ILa�m)QRG�m�fvH�QPm_mTB:9�¿�BJILK �
V_ILa6À�ILBJmTNBJILHJILa9�lILHJILKTa�V t M+BJI=È�G�Z_[�I½aYQPZ\[%A�I87vV_ILa6¿�G6ILBDa�ILC SUI�mTVTBDC!CpV_ILa%A�[�ILC9Q7flÁPaa]V_I
mTBJZ_[ g QRaa'QRGdc g BJI|A�I87dV_I|ILBDa�ILK � H�QPm\m_IoS^I�m_Z\[K\nRaflILa t �/BDV g BJI�m_ILC ° ILSBJILV=SUI�c¡QPm_mTV+mTBJZ_[ÃiS�m_Z\[aBDVTV �dt��dt

M+BJI%À�IL�yKTB:�^I ^ A�I87dVTf�H�QPm_m_B:9�fPQRVTBJOPa _ Ga g ^ A�I87dVTfyQRV_IL�lOPKTBJmTBJILKTGa� _ Æ-ILK g ILaÂORc�V�aBJZ_[�V!Ga]V_ILK �m_Z\[BJI g ILa qg BJILa�ILa@[BJILKiQRSUILK g ILK4Ü#ILK g ILGVTHDBJZ\[]Ga�,Í�kv�yH tdg BJI;À�ILa]GVT¿�Ga��klOPaé·)¤y�b�e�]¬P���J�}¤l����¬P�9BDa� Ü½Ø�ÔnHÝGa g 6O¥Ô¬Âz<=1=1=�ª�Õ t ` Z_[�Æ-ILK g IomTBJI;m_O|S^ILa]GVT¿}ILa/Æ4BJI;[BJILK g I89�aBJILKTV t
M+BJI%ceOPHD�lILa g ILa 5 SUILKTHJIL�yGa�lILa m_OPHDHJILa g ILGVTHDBJZ_[ C9QPZ_[�ILa q³g QPm_m g BJI�OPSBD�lILa ° ILSBJILV_I�kvBJILHJI

° ILC�ILBDa�m�QRC!flILBDV_ILa@Ga gq5 S^ILK_m_Z_[a�ILB g Ga�lILa@[YQRS^ILa�O g ILK-BDa � OPCoSBDaYQRVTBJOPa�klILKTÆ-ILa g ILV½Æ³ILK g ILaflÁPaa�ILa t
à	GaYnPZ\[�mTV-SUILa�ÁPVTBD�lILa@QRHDHJI½Ü#ILKÄc¡QR[K_ILa%ILBDa�I � ILNK\nPm_ILa�V\QRVTBJOPa6klOPaßA�I87dV_ILa,Í�Ga g À�ILa]GVT¿}ILK\QRa �

c�K\QR�lILa	Õ qPg BJI�BDa[YQRHDVTHDBJZ\[�I4Ü#ILKT�yHJILBJZ_[�I4ILKTC�ÁP�yHDBJZ\[]V t ÃjG�mÉE¾�¿�BJILa¿��yKT¾a g ILa�fyQRaa�C9QRa g QRS^ILB�aBJZ\[]V
klOPHDHJIßÈ�NK\QPZ_[]klILK\QRKTS^ILBDVTGa��S^ILVTK_ILBDSUILa q Æ4BJI g QPmoklOPKTBD�lI � QRNBDV_ILH�ILKTH�nRGV_ILKTV t ÃjS�m_Z\[aBDVTV �dt w?ILK �
H�nRGV_ILKTV g I�mT[YQRHDSÝILBDa�I�QRa g ILK_I q BDa[YQRHDVTHDBJZ_[ÝÆ³ILaBD�lILKo�lILaYQRG�I q QRSUILK;I8¾�¿�BJILa]Vp¿�G'ILK_mTV_ILHDHJILa g I � I �
NK\nPm_ILa�V\QRVTBJOPa t Þ'ILBDV_ILKT[BDaÝBJmTV=c�¾Kk�ÄI g I�m ° ILSBJILVoILBDa'[�OP[�ILKoÃjGdc�Æ�QRa g a�ÁPVTBD� q GC g BJI6È�Ûvm_V_ILC�I
m_O!ILBDa¿�G�m_V_ILHDHJILa q�g QPm_m4C�ÁP�yHDBJZ\[�mTVjOPNVTBDC9QRHJIpE)KT�lILSaBJm_m_I7ILKT¿�BJILHDViÆ³ILK g ILav¿ g BJI�m½HJIL�yV g ILa/E)BDa�m\QRVT¿
klOPa�C9QPm\Z_[BDa�ILHDHJILCå´ÖILKTa�ILa6aYQR[�IiO g ILK�m\ILVT¿�V�BD[a�C9QRa�Z\[C9QRHUm_OP�]QRK�klOPK\QRG�m+Í�c�¾K�À�ILBJmTNBJILHJIim_BJIL[�I��êE1�Ð�ÔÙz<=1=1;�ª�Í�` � Õ q � Ï�\xJP<(<�¥=HÉÓ²ä�ä,Ga g áUÓ# rÐ�ÔÖÒ�Ð�Ô·z<=1= % ª�Í�` W)Õ!O g ILKA� Ü½Ø�ÔÁHÌz<=1=1=�ª�Í�A�I87vV �
fvH�QPm_mTB:9�fyQRVTBJOPa	Õ-m_O}Æ4BJI g BJI;Æ³ILBDV_ILK_ILa,ÃiS�m_Z\[aBDVTV_I g BJI�m_I�m � QRNBDV_ILHJm�Õ t

`ÅadceOPKTC9QRVTBJOPa � ILVTKTBJILkyQRH)Ga g `badceOPKTC9QRVTBJOPa'W�BDHDV_ILKTBDa��flÁPaa�ILa�QRG�Z_[ÝQRHJm � H�QPm\mTB:9�fPQRVTBJOPa�klOPa
A�I87vV_ILa�BDa ^ K_ILHJILkyQRa]V _ Ga g ^ aBJZ_[]VTK_ILHJILkyQRa]V _ �lI�m_IL[�ILa�Æ³ILK g ILa q Æ-OPSUILB g BJI½²³[YQRK\QRf�V_ILKTBJm_BJILKTGa� g ILK� H�QPm_m\I ^ K_ILHJILkPQRa�V _ QRHJmpÀ�ILa�GVT¿}ILK\QRadc�K\QR�lI�Í�` � Õ;O g ILKp`Åa]V_ILK_I�m\m_ILa�mTNK_O�9�H7Í�`ÅW#Õ;klOPKTHDBJIL�yV t À�ILB g ILKILBD�lILa�VTHDBJZ_[�ILaßA�I87dVTf�H�QPm_m_B:9�fPQRVTBJOPa�Æ4BDK g9g QR�lIL�lILa6ILBDa�Ij²³[YQRK\QRfvV_ILKTBJmTBJILKTGa� g ILK � H�QPm_m_ILa�C�ILBJmTV_ILa�m
aBJZ\[]ViklOPKT�lIL�lILS^ILa q m_OPa g ILKTa,QRG�m½À�ILBJmTNBJILHJILa,QRGV_OPC9QRVTBJm_Z\[/�lILHJILKTa�V t

À�ILBDC `badceOPKTC9QRVTBJOPa � ILVTKTBJILkyQRHiBJmTVßQRG�Z_[ g BJI � ILBD[�ILadc�OPHD�lI g ILK%ÃjG�mT�]QRS^I g ILK%�lI�c�Ga g ILa�ILa
M=OPfvGC�ILa]V_IÙBDa]V_ILK_I�m\m\QRa]V t E#mÇBJm_V?aYQR[�ILHDBJIL�lILa grq7g BJIzìj[aHDBJZ_[flILBDV�¿�GK�Ãjadc�K\QR�lIÑ¿�GK�Ãia�OPK gv�
a�Ga�«[�ILK\QRa¿�G¿�BJIL[�ILa t Þ'ILaa g QPm/È�ÛdmTV_ILC QRSUILK@m_IL[K@kvBJILHJIÇM=OPf�GC�ILa�V_IÇc�¾K@K_ILHJILkyQRa]V@[YnRHDV q
fyQRaaÑI�m g ILC À�ILa]GVT¿}ILK![�ILH�ceILa q mTBJZ_[Ñ¿�GK_I�Z_[�VT¿�G�9�a g ILa q BDa g ILC I�m g BJI�m_I%M+OPfvGC�ILa]V_IßBDa[YQRHDV �
HDBJZ\[òNYQPm_m\ILa g �yKTGNNBJILKTV t M;QR¿�GòÆ4BDK g A�I87dVTfPQRV_IL�lOPKTBJm_BJILKTGa�ÌklILKTÆ-ILa g ILV<¿=k��yH t SUILBJm_NBJILHJmTÆ³ILBJm_I��®�ÐdØ¯ rÒ^ä,Ga g 7iÐ�¨�Ð� rÒ$ÐYÔÂz<=1=1?�ª t

À�ILB g ILK�à	G�m\QRC!C�ILadc¡QPm_mTGa��klOPa6A�I87vV_ILa%Ga]V_ILK_m_Z\[�ILB g ILV4C9QRa9¿�Æ4BJm_Z\[�ILa$ë; ������T¤l����� qvg BJI g ILa
A�I87vVTBDa[YQRHDV=C!BDV=ILBD�lILa�ILaÇWYOPKTCoGHDBJILKTGa�lILa�Æ4BJI g ILKT�lILS^ILa q Ga g ¼Oºy���Ä¤]�����|Í�E7dVTK\QRfvV_ILa	Õ qUg BJIpa]GK

zyz
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Æ4BJZ_[]VTBD�lI�ÃjG�m_m_Z_[aBDVTV_I g I�mihjK_mTNKTGa�lmTV_I87dV_I�mjQRHJmjà	G�m\QRC!C�ILadc¡QPm_mTGa�6NK\nPm_ILa]VTBJILK_ILa«Í�mTBJIL[�I7ÃjS �
m_Z_[aBDVTV �dt ;lÕ t M+BJI9ÃjG�mTÆ�QR[H g ILKpKTBJZ_[]VTBD�lILa«ÃjG�m_m_Z\[aBDVTV_I9fyQRaa�Æ4BJI g ILK!QRHJm � H�QPm\mTB:9�fPQRVTBJOPaÝklOPa
A�I87dVTV_ILBDHJILa Í�ÃiS�m\Z_[aBDVTV_ILa�O g ILKpÈdnRVT¿}ILa	Õ+BDa�K_ILHJILkyQRa]VoO g ILK;aBJZ_[�VpQRGdc��lI�c¡QPm_mTV=Æ-ILK g ILa Í êd¤R���L¤}�]�
�T�L�����¡����¤P¢úÕ q Æ4BJI6� ] ¥=<]Ó+�
�,z<=1= � ª=QRaC�ILKTfvV t M;QR[�ILK%Æ4BDK g·g BJI � H�QPm\mTB:9�fPQRVTBJOPaÌklOPa A�I87vV_ILa Ga g
A�I87dVTV_ILBDHJILa,BDaÇÃjS�m_Z_[aBDVTV �dt�� �lILaYQRG�ILK=S^IL[YQRa g ILHDV t ÃiaYQRHJOP�%CoG�m_m+C9QRa,SUILB g ILK+`ÅadceOPKTC9QRVTBJOPa�m �
I87vVTK\QRfvVTBJOPa,ILa�V_m_Z_[�ILB g ILa q Æ³ILHJZ_[�I|A�I87vVTV_ILBDHJI g BJIp�lI�mTG�Z_[�V_I!`badceOPKTC9QRVTBJOPa�ILa]VT[YQRHDV_ILa�Ga g Æ³ILHJZ\[�I
aBJZ_[]V t E)S^ILa�m_O?�yBDSVpI�m|QRG�Z_[ÑÜ#ILKÄceQR[K_ILaÑ¿�GK|à	G�m\QRC!C�ILadc¡QPm_mTGa� q�g BJI6a]GKoaYQPZ\[ÙSUI�mTVTBDC!CpV_ILa
`ba[YQRHDV_ILa,mTG�Z_[�ILa,Ga g a�GK g BJI�m\I7¿�G�m\QRC!C�ILadc¡QPm_m_ILa q Æ-QPm=QRG�Z_[ÇILBDa�IpÃjKTViklOPa,`badceOPKTC9QRVTBJOPa�m_I87 �
VTK\QRf�VTBJOPa�BJmTV q Æ4BJI|BDa g ILK7E#BDaHJILBDVTGa�?ILKTÆ-nR[a�VoÆ4BDK grt Þ'ILBDV_ILK_I9E)KTH�nRGV_ILKTGa�lILa g QR¿�G�ceOPHD�lILa�BDa
ÃiS�m_Z\[aBDVTV �dt ; t Ãia g ILK_ILK_m\ILBDV_m;fPQRaa'`ÅadceOPKTC9QRVTBJOPa�m_I87vVTK\QRfvVTBJOPa�¿�GK7A�I87dVTfvH�QPm_mTB:9�fyQRVTBJOPa'SUILa�GVT¿�V
Æ³ILK g ILaÝÍ-� ] ¥»<�Ó¡�
�6Ga g 6#Ð�1ÖÔÖÐ� �äÂz<=1= % ª�Õ³Ga g ILS^ILa�m_O|S^ILB�QRa g ILK_ILa?ÃjGdc��]QRS^ILa@[�ILH�ceILa t

�/BDV g BJI�m_ILaÇklILK_m_Z\[BJI g ILa�ILaÙÈ�BJZ\[]VbÆ-ILBJm_ILaÑnR[aHDBJZ\[�ILKoÃjGdc��]QRS^ILaÇÆ4BDK g QRG�Z_[�fvH�QRK q Æ�QRKTGCËBDa
g ILK�´ÖBDV_ILK\QRVTGKiILBDaBD�lI;À�IL�yKTB:�^I+aBJZ_[�V½flOPa�mTBJmTV_ILa�V4klILKTÆ³ILa g ILV½Æ-ILK g ILa/O g ILK-[BJILK�aBJZ\[]V½�lILaYQRaa�V_I
[BDa¿�GflOPC!C�ILa t]u S]Æ³OP[H�m\IL[K�kvBJILH�cenRHDVTBD�lI�ÃjGdc��]QRS^ILa�QRG�m g ILC À-ILK_ILBJZ\[�A�I87dV��?BDaBDa�+SUI}QRKTS^ILBDV_ILV
Æ³OPK g ILa6m_BDa g Ga g [BJILK�aBJZ\[]V�QRHDHJI½E)BDa�m\QRVT¿�C�ÁP�yHDBJZ\[flILBDV_ILa@�lILaYQRaa]V�Æ-ILK g ILa6flÁPaa�ILa q H�QPm_m_ILa�mTBJZ\[
g O�Z\[�ceQPm_VoQRHDHJI�Ãia�m�nRVT¿}I!C!BDV g ILK7OPSBD�lILaÝE#BDa]V_ILBDHDGa�P�YI87vBDS^ILH�ILKÄc¡QPm_m_ILa t M+BJI!Ü#ILKTfv¾KT¿�Ga��klOPa
E)C9QRBDHJm�¿�G/Èv�ÇÈ � Ê=QPZ_[KTBJZ\[]V_ILa/S^ILBJmTNBJILHJmTÆ-ILBJm_I q Æ4BJI=mTBJI g BJI�m_I=M+BDNHJOPC9QRKTSUILBDV g GK_Z\[dc�¾[KTV q Æ�nR[HDV
a]GK=SUI�m_VTBDC!CoV_I!E)C9QRBDHJm7QRG�m q Æ4BJI�SUILBDC `Åadc�OPKTC9QRVTBJOPa�W�BDHDV_ILKTBDa� q Ga g klILKTf�¾KT¿�V g BJI�m_I q nR[aHDBJZ\[
g ILK7A�I87dVT¿�G�m\QRC!C�ILadceQPm\mTGa� t M;Qßa�GK7SUI�m_VTBDC!CoV_I�`Åadc�OPKTC9QRVTBJOPa�ILa�BDCËklILKTf�¾KT¿�V_ILaÝA�I87dV7¾SKTBD�
SHJILBDSUILa q fyQRaa g BJI�miQRG�Z\[,QRHJm½`Åadc�OPKTC9QRVTBJOPa�m\I87vVTK\QRfvVTBJOPa/S^ILVTK\QPZ_[�V_ILViÆ³ILK g ILa t
Ù«È+å�È í ÎPîÒÐiï½ºRÎj¸!Ó�¶kÓDÑ»Z|¸ñð�Z|¸òS/Î%ó Ó�Îj¸
MjBJI#BDCçklOPKTBD�lILapÃjS�m_Z\[aBDVTV��lILaYQRaa]V_ILa�Ü#ILKÄc¡QR[K_ILap[YQRS^ILa7�lILC�ILBDa�m\QRC q A�I87dV_I½����v¤P¢���¢©�����-klILKT�yHJILB �
Z_[�ILa�¿�G�Cp¾�m_m_ILa q OP[a�I g QPm_m½ILBDa�I;klOPHDHJIpmTNK\QPZ_[HDBJZ\[�I7Ga g m_ILC9QRa]VTBJm_Z\[�I7Ü#ILK\QRKTS^ILBDVTGa�9C�ÁP�yHDBJZ\[
BJmTV t M+BJI+A�I87dV_IjÆ-ILK g ILa g QR[�ILK-BDa6�lI�ILBD�ya�ILV_I=BDa]V_ILKTa�I � ILNK\nPm\ILa]V\QRVTBJOPa�ILa@¾S^ILKÄc�¾[KTV t M+BJI�m_ILK-ÃjS �
m_Z_[aBDVTV7SBJILV_ILV�ILBDa�I!fvGKT¿}I 5 S^ILK_mTBJZ\[]V g QR¿�GÝGa g �lIL[]VpBDa�mTSUI�m\OPa g ILK_I9QRGdc g BJI � ILNK\nPm_ILa�V\QRVTBJOPa
QRHJmõô�¬y�����R�8»��¡¬P�½ILBDa q�g BJI=BDa g BJI�m\ILK½ÃiKTS^ILBDV½klILKTÆ³ILa g ILVjÆ4BDK grt

à	GK � ILNK\nPm\ILa]V\QRVTBJOPaÇILBDa�I�mjA�I87vV_I�m g BJILa�ILa�¸��	���cºy�b�����9� t �ÇQRa/fyQRaa�¿�Æ4BJm_Z\[�ILa?¿}ILBJZ\[�ILaflILV �
V_ILa � Ga g Æ³OPKTVTSYQPm_BJILKTV_ILa<Ãia�m\nRVT¿}ILa±Ga�V_ILK_m_Z_[�ILB g ILa t E#K_mTV_ILK_I,klILKTÆ³ILa g ILaíflILBDa±Þ BJm\m_ILa ¾S^ILK
È�NK\QPZ_[�IßGa g mTBDa gÙg QRC!BDV�mTNK\QPZ\[ � Ga g«g OPC9nRa�ILa]GaYQRS[YnRa�yBD� t M=QPm|S^ILfyQRaa]V_I�mTV_IßÜ#ILKÄc¡QR[K_ILa
SUILa�GVT¿�V&ö � ° K\QRC!C�I q QRHJm\OpàUILBJZ_[�ILaflILVTV_ILa qdg BJI g GK_Z\[6ILBDa�¾S^ILK g ILa6A�I87vV��lI�m_Z_[�OPS^ILa�I�m³WYILa�mTV_ILKg ILK�´�nRa�lI�öÇÍ�BDa!àUILBJZ\[�ILa	ÕÖ�lI89�HDV_ILKTVÉÆ-ILK g ILa t MjBJI�÷ � ° K\QRC!C�I g ILK 5 S^ILK_m_Z_[KTB�c�V g BJI�m_I�mÉÃiS�m_Z\[aBDV �V_I�m#H�QRGV_ILa�S^ILBJmTNBJILHJmTÆ-ILBJm_IÌ8�ö�ø(� q ö�ø��þ q ø(��þ��=G�mTÆ t E)BDa%A�I87dV#fPQRaa g QRaa�K_ILNK\nPm_ILa�VTBJILKTV³Æ-ILK g ILa
QRHJm4Ü#ILf�V_OPK qYg ILK4c�¾KO�ÄI g I�mRö � ° K\QRC!C g BJI7Ãja¿$QR[H�m_ILBDa�ILK½Ü#OPKTflOPC!C�ILa,BDCXA�I87dV+QRa�yBDSV t �]I g I�m
ö � ° K\QRC!C BJmTV#QRHJm_O=ILBDa�`ba g I87dV_ILKTC t M+BJI³Ü#OPKTV_ILBDHJI g BJI�m\ILK)Ü#ILKÄceQR[K_ILa�mTBDa g BD[K_I ° I�m\Z_[]Æ4BDa g BD�yflILBDV qBD[K_I � OPSG�m_VT[�ILBDV³�lIL�lILa�¾SUILK½ÈvZ_[K_ILBDSdceIL[HJILKTaßGa g BD[K_IjhiaYQRS[YnRa�yBD�yflILBDV�klOPa�È�NK\QPZ_[�IjGa g M=O �
C9nRa�I t È�BJI�Æ4GK g ILaÝ¿�G�klILK_m_Z\[BJI g ILa�ILa·à	Æ³I�Z_flILa«ILKÄceOPHD�yK_ILBJZ_[ÙILBDa�lI�m_ILVT¿�V%Í-�0ù;Ø°½Ø�Ò�1ÖÐp¤±z<=1=1;�ª q��ê=Ó¡1�Ð�Ô«z<=1=1;�ª�Õ t E)BDa?Ê=QPZ_[�V_ILBDHÉBJmTV½BD[K_Iohja�lILaYQRGBD�yflILBDV q^g BJI g GK_Z\[ g QPm;àUILKT[YQPZ_flILaÇklOPa/Þ±ÁPK �
V_ILKTa�ILa]V_mTV_IL[�V t M;Q�I�m4SUILB g ILa@¾SHDBJZ\[�ILa�fvHJILBDa�ILa�Þ'ILKTV_ILa�klOPa$öÇC�IL[KRö � ° K\QRC!C�IoQRHJm�Þ±ÁPKTV_ILKBDa�ILBDa�ILCFA�I87dV½�yBDSV q Æ-ILK g ILa g BJI;Ü#ILfvV_OPK_ILa?QRG�llILK g ILC m\IL[K4H�QRa� t

Þ'OPKTVTSYQPmTBJILKTV_I'Ãja�m\nRVT¿}IÇklILKTÆ³ILa g ILaòÞÌÁPKTV_ILK/QRHJm@`Åa g I87dV_ILKTC�I t È�BJIÇCo¾�m_m\ILaíBDa g ILK�´�QR�lI
m_ILBDa q Þ'OPKTVT�yK_ILa¿}ILaßBDa6ILBDa�ILCåA�I87dV-¿�G6ILKTflILaa�ILa'Í�k��yH t ÃiS�m\Z_[aBDVTV4w t z$Õ8¿ g QR¿�G%BJmTV�È�NK\QPZ\[]Æ4BJm_m\ILa
BDCáÃjHDHD�lILC�ILBDa�ILaÇaBJZ_[]V;a�OPVÅÆ³ILa g BD� q QRS^ILKj[BDH�c�K_ILBJZ_[�Ga g S^ILB)È�NK\QPZ\[�ILa�Æ4BJI|²³[BDa�I�mTBJm\Z_[ q^g ILK_ILa
Þ'OPKTVT�yK_ILa¿}ILaÑaBJZ\[]V g GK_Z\[Âà	Æ4BJm\Z_[�ILaK\nRGC�I@ILKTflILaa]SYQRK!mTBDa grq QRG�Z_[Ùa�OPVÅÆ³ILa g BD� t ÃjHJmo¿�Æ-ILBDV_ILa

z}w



å�´Bï�´@ú _`�R`lû�\>_aUR[VX
[ge!F<U6]iF<U���_�ì�[ _aU

ÈvZ\[KTBDVTV�aYQPZ\[«E)KTflILaa]Ga� g ILK|Þ'OPKTVT�yK_ILa¿}ILa«aBDC!CoV|C9QRa«ORc�VpILBDa�I�È�V\QRC!C|c�OPKTC�ILaK_I g GfvVTBJOPa
Í�mTBJIL[�I=ÃjS�m_Z_[aBDVTV½w t z$Õ�[BDa¿�G t M;QRC!BDV�Æ4BDK g klILKT[BDa g ILKTV qg QPm_m-klILK_m_Z_[BJI g ILa�I7WYOPKTC�ILa g I�m_m_ILHDS^ILa
Þ'OPKTV_I�m�Ga]V_ILK_m\Z_[BJI g HDBJZ_[9K_ILNK\nPm_ILa]VTBJILKTV)Æ-ILK g ILa t MjBJI�m�SBJILV_ILV)mTBJZ\[pS^I�m_OPa g ILK_m�c�¾K¯�YILfvVTBJOPa�mTK_ILBJZ_[�I
È�NK\QPZ\[�ILa/Æ4BJI;M=ILGV_m_Z_[ÇQRa t

ÃjG�Z_[ SUILB g ILa Æ-OPKTVTSYQPmTBJILKTV_ILaíÃia�m�nRVT¿}ILa BJmTV g BJI?A�I87vV g QRK_mTV_ILHDHDGa� g GK_Z\[ÌILBDa�ILaÌÜ#ILf�V_OPK q
g ILK!c�¾KÏ�TI g I�m�Þ'OPKTV%m_ILBDa�I � nRG�9��yflILBDV9BDC A�I87dV%QRa�yBDSV q aYQR[�ILHDBJIL�lILa grt M=ILK9Ü#ILfvV_OPK9[YQRV g Q �
S^ILB-m\O/kvBJILHJI�È�V_ILHDHJILa q Æ4BJI%I�m�Þ'OPKTV_IßBDC �]QRa¿}ILa � OPKTNG�m/Í�A�I87vV_m�QRC!C!HDGa��Õ��yBDSV qÉg QRC!BDV!QRHDHJI
A�I87vV_I%klILKT�yHJILBJZ_[�SYQRK9mTBDa g Í-� áYØ¡<8ärÓ�Ô'Ga g ;I¬Á\�¤+<]Ð�:±z<= sys ª�Õ8¿�c�¾Kò�TI g ILaÙA�I87vV!mTBDa g QRHJm_O,kvBJILHJI
È�V_ILHDHJILaÇC!BDV=¨6S^ILHJIL�yV t MjBJI � ILBD[�ILadc�OPHD�lI q BDa g ILK g BJI�Þ±ÁPKTV_ILKjBDC A�I87dV=klOPKTfPQRC�ILa q Æ4BDK gÇg GK_Z_[
g BJIjÜ#ILf�V_OPK g QRK_m_V_ILHDHDGa�!klILKTaYQPZ_[H�nPm_mTBD�yV q OPS�Æ³OP[HÖmTBJI+mTBJZ\[�ILKTHDBJZ_[@aBJZ_[�V½OP[a�I=À-I g ILGVTGa��c�¾K g ILa
`Åa[YQRHDV g I�m;A�I87dV_I�m;BJmTV t M+BJI�m=BJmTV g ILK7m_OP�lILaYQRaa�V_IÎüj¤}�?¬Týô|¬P�T�R� � Ãja�m\QRVT¿ t Ü#ILK_m_G�Z_[�I qÖg BJI � ILB �
[�ILadceOPHD�lI,¿�G S^ILKT¾�Z_fdmTBJZ_[�VTBD�lILa q S^ILa]GVT¿}ILaíC�IL[KTÆ³OPKTVTBD�lI��#[K\QPm_ILaÎÍ�mTBJI,�lIL[�ILaíQRHJm\O�¾S^ILK g ILa
Æ-OPKTVTSYQPmTBJILKTV_ILa%Ãja�m\QRVT¿j[BDaYQRG�m�Õ q [YQRS^ILat�TI g OvZ_[6m\ILHDV_ILa9¿�G9Ü#ILKTS^I�m_m_ILKTGa�lILa g ILK³E#KT�lILSaBJm_m_I½�lI �
c�¾[KTV�Í-�06#Ð
£�¥�Ò!z<=1=ywdª�Õ t È�BJI%S^ILa�ÁPVTBD�lILa«¿�G g ILC ILBDa�I@QRGdc�Æ-ILa g BD�lILK_I@Ü#ILK\QRKTSUILBDVTGa� g ILK|A�I87vV_I t
M=ILK#À4QR�oORcrÞ'OPK g m � Ãja�m\QRVT¿im_Z\[�ILBDa]V³ILBDa9�yGV_ILK � OPC!NK_OPC!BJm\m�¿�Æ4BJm_Z\[�ILa6ÃjGdc�Æ�QRa g Ga gÿþ GYQRHDBDV\nRV
g I�m½E#KT�lILSaBJm_m_I�m½¿�G�m\ILBDa t

ÃjHDHJILK g BDa�lm;mTBDa g,g BJI�[YnRG�9��lmTV_ILaÇÞÌÁPKTV_ILK g BJI|m_OP�lILaYQRaa]V_ILazéU�¡¬Kê2ê	���P�L�b��� q QRHJm_O6W�Gaf�VTBJOPa�m �
Æ-ÁPKTV_ILK!Æ4BJI@ÃiKTVTBDflILH q �)K_OPa�OPC�ILa·O g ILK��)K\nRN^OymTBDVTBJOPa�ILa q)g BJIßBDaA�ÄI g ILC A�I87vV|klOPKTflOPC!C�ILaÂGa g
aBJZ\[]V_m|¾S^ILK�m_ILBDa�ILaÙ`Åa[YQRHDV!QRG�m\m\QR�lILa tÉu c�V�Æ³ILK g ILa g BJI�m_I6ÞÌÁPKTV_ILK g I�mT[YQRHDSÙklOPKT[�ILK|C!BDV � BDH�ceI
ILBDa�ILKpÈ�V_OPNN�Æ³OPKTVTHDBJmTV_I%ILa]VÄceILKTa]V<¿ g BJI�m\I|BJmTV7mTNK\QPZ_[YQRS[YnRa�yBD� t ÃjHDV_ILKTaYQRVTBDk?fyQRaa�C9QRa q Æ³ILaa�ILBDa
´ÖI87dBDflOPa9¿�GK³Ü#ILKÄc�¾�yGa�|mTV_IL[�V+Í�ÃjS�m_Z_[aBDVTV4w t z$Õ q]g BJIiÞÌÁPKTV_ILK-C!BDV³m_OPHJZ\[�ILa9Þ'OPKTV\QRKTV_ILa�QRG�m g ILC
A�I87vV�ILa�VÄc�ILKTa�ILa t M+BJIjà^QR[H g ILK�`Åa g I87dV_ILKTC�I½K_I g G¿�BJILKTV³m_BJZ_[ g Q g GK_Z\[%QRS^ILK#aBJZ_[�V³Æ-I�m_ILa]VTHDBJZ\[ qdg Q
I�m�aBJZ_[]V�kvBJILHJIim_OPHJZ\[�ILK�ÞÌÁPKTV_ILK³�yBDSV a t Ãja g ILK_ILK_m_ILBDV_m-flÁPaa�ILaßQRG�Z\[ g BJI�m_IjÞ±ÁPKTV_ILK�¾S^ILKTK\QPm_Z_[�ILa g
Æ4BJZ\[]VTBD�@m_ILBDa�c�¾KiS^I�mTVTBDC!CpV_I�ÃjGdc��]QRSUILa q Æ4BJIoBDa�� ] ¥=<]Ó+���,z<=1= & ª g QRKT�lI�mTV_ILHDHDV=BJmTV t MjBJIoÜ#ILKTÆ³ILa �
g Ga� g ILK � nRG�9��yflILBDVjBDa g ILKjÜ#ILf�V_OPK g QRK_m_V_ILHDHDGa�%BJm_V½a]GK=ILBDa�IoÃjaaYnR[�ILKTGa�ßQRa g QPmiILBD�lILa�VTHDBJZ_[
E)KTÆ4¾a�m\Z_[]V_I q aYnRC!HDBJZ_[�ILBDa�I=Ãia�]QRS^I q Æ4BJI!���v¤P�T¤�»��b�������������L���|ILBDa%Þ'OPKTV-c�¾K4ILBDa�ILaßA�I87vV�BJmTV t E)BDa�I
S^I�m_m_ILK_IßÃjaaYnR[�ILKTGa�ÑQRa g BJI�m_ILa ^ Þ'ILKTV _ BJmTV g QPm6í�8ëg¸L�Ä � �ÇQ�l·Í-� áYØ¡<8ä^Ó�Ô·z<= s =�ª�Õ t E#m�S^ILKTG[]VQRGdc g ILKoÃjaaYQR[C�I qÖg QPm_m=c�¾KoILBDa�ILa�A�I87vVoZ\[YQRK\QRf�V_ILKTBJm_VTBJm_Z_[�I6ÞÌÁPKTV_ILKoBDa g BJI�m_ILC A�I87vV7[YnRG�9�� q
BDa�QRa g ILK_ILaÑA�I87dV_ILaÝQRSUILKoÆ³ILaBD�lILKo[YnRG�9��,mTBDa grt M+BJI�m_I�m7�ÇQ�l�C9QPZ_[�V�QRHJm_O g QPm ° ILÆ4BJZ_[�V�ILBDa�I�mÞ'OPKTV_I�m�aBJZ_[�V|a]GK|klOPaÑm\ILBDa�ILC A�I87vV q m_OPa g ILKTaÂQRG�Z_[ÙklOPa g ILaÙQRa g ILK_ILa«A�I87vV_ILa g I�m � OPKTNG�m
Ga g@g ILK_ILa,²³[YQRK\QRfvV_ILKTBJmTVTBDf/QRS[YnRa�yBD� t E�m½BJmTV4Æ4BJI+ceOPHD�yV g I89�aBJILKTV<�

ÈvILBJILa�� A�I87vV_I4�lIL�lILS^ILa q Ga g m\ILB���� g ILK	� � V_I½A�I87vV t ÈvILB�
� g ILK�� � V_I½`Åa g I87vV_ILKTCÎBDa���� t M=QR¿�G
m_ILB�
�� � � g BJI � nRG�9��yflILBDV@ÍÄ�b�L���å��T��������U��Ï$ÕpklOPa�
��ßBDa���� q Ga g ö�� g BJIßÃia¿$QR[H g ILK!A�I87dV_I q BDa
g ILa�ILa�
�jC!BDa g I�mTV_ILa�m-ILBDaC9QRH	klOPKTflOPC!CpV t M;QRaa9BJm_V�� � � g QPm«í�Kë�¸L�Ä � ° ILÆ4BJZ_[�V³klOPa�
�jBDa����UGa gS^ILK_I�Z_[a�ILVim_BJZ_[�¿�G � � ����
�� � �����! #" H $ �ö���% �

�?BDV&
�� � �;Æ4BDK gßg BJI � nRG�9��yflILBDV g I�m-Þ'OPKTV_I�m4BDCXQRfvVTG�ILHDHJILa@A�I87dV-S^ILKT¾�Z_fdmTBJZ\[]VTBD�yV t M=ILK-¿�Æ³ILBDV_I
A�ILBDH g ILK ° HJILBJZ_[]Ga�9BJmTV g BJI+BDa�klILK_m_I;M=OPf�GC�ILa�VT[YnRG�9��yflILBDV�Í �����R�������p�l¬}�L�v�9���Y�Y��_���L�����	��Ï$Õ&�'�'�(�g I�m;Þ'OPKTV_I�m)
��,Í g QR[�ILK g BJI9À�IL¿}ILBJZ_[a�Ga��í�8ëg¸L�TTÕ t M+BJI�m_I!BJm_V7[�O�Z\[ q Æ³ILaa g QPm7Þ'OPKTVoBDa�Æ³ILaB �
�lILa�A�I87vV_ILa±Í�M=OPf�GC�ILa�V_ILa	Õ;klOPKTflOPC!CpV q Ga g GC!�lILflIL[KTV t `Åa�mT�lI�m\QRCpVoBJmTV g ILKpÞ'ILKTVpQRHJm_O/QRC
[�ÁvZ_[�mTV_ILa q Æ³ILaa g QPm�Þ'OPKTV³[YnRG�9��pBDa%m_ILBDa�ILC A�I87vV q QRS^ILK³m_ILHDV_ILa6BDa%QRa g ILK_ILaßA�I87dV_ILa6BJmTV t E#m³m\ILB
+* fhk-, k�pez|k�f0uh{vgij¾��k�p|mes`tvfhk��vk�gvk�p/.10£pez|k�p&fhg�k�fhgik���w+ylp|ov{im#¢�y�uhjlz�qlgvg�ß£tik�p|gi�32�f0o�¢ m�4+k�mek`z|�65 d2m%j�fh�vz���k�gifhj�kt�ß£{87�jlk9.10£pez|k�pn{ig��¥mek�tvpÁ�~fhk�uhk����vfhk�g~{vpKmek�u�z|k�gEql{v¢�zrql{vs`tvk�gÒ�!� ®i±�¯�°��-�;:Á²/<>=6=����� `¬
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SUILV_OPa�V q�g QPm_m g QPm4�yHJILBJZ\[�I7Þ'OPKTV4BDa@klILK_m_Z\[BJI g ILa�ILa?A�I87dV_ILa�klILK_m_Z\[BJI g ILa�I ° ILÆ4BJZ\[]V_IoSUILflOPC!CpV qg Q|I�m4aBJZ_[�V½c�¾K�ÄI g ILa/A�I87vVi�yHJILBJZ_[/Z\[YQRK\QRf�V_ILKTBJmTVTBJm\Z_[,BJmTV t
À�ILklOPKia]Ga,klILK_m_Z\[BJI g ILa�I�A�I87vV_IoC!BDV_ILBDaYQRa g ILK;O g ILK+A�I87dV_IoC!BDV+Ãiadc�K\QR�lILa/klILKT�yHDBJZ\[�ILa,Æ-ILK �

g ILa q Æ-ILK g ILa g BJI�M=OPf�GC�ILa�VTklILf�V_OPK_ILaç¿�GC�ILBJmTV/QRGdc g BJI�ILGfvHDB g BJm_Z_[�I�´�nRa�lI�ILBDa�mßa�OPKTC!BJILKTV t
M=QRC!BDV%HDBJIL�yVßILBDa�I/klOPa g ILK%´�nRa�lI g I�mßÃjG�mT�]QRa�lmTV_I87dV_I�m9GaYQRS[YnRa�yBD�lI q ILBDa[�ILBDVTHDBJZ\[�I � ILNK\n �
m_ILa]V\QRVTBJOPa�QRHDHJILKjA�I87vV_I g ILK=ÈdQRC!C!HDGa�ßklOPK t ÃjGdc g BJI�m_ILKjflÁPaa�ILa?a�GaAìj[aHDBJZ_[flILBDV_mÄc�GafvVTBJOPa�ILa
QRa�lILÆ-QRa g V%Æ³ILK g ILa q GC A�I87dV_I@C!BDV_ILBDaYQRa g ILKßO g ILK�C!BDV%ILBDa�ILK9À�ILa]GVT¿}ILK\QRadc�K\QR�lI,¿�GÂklILKT�yHJILB �
Z_[�ILa t E)BDa�Æ-ILBDV7klILKTSK_ILBDV_ILV_I�mCìj[aHDBJZ_[flILBDV_m_C9Q�l/C!BJm_mTV g ILaÝ²-Oym_BDa]G�m@? g I�m;ÞÌBDaflILHJm;¿�Æ4BJm_Z\[�ILa
¿�Æ³ILBÖÜ#ILfvV_OPK_ILaBA� � Ga g A�DC1� ?E� F A����G A� CDHI A� � I�J�I A�8C I
� BJILKTS^ILB�S^IL¿}ILBJZ_[a�ILV ^ F J G J H _=g QPm-È�fyQRH�QRKTNK_O g GfvV t Þ�GK g ILa g BJI½Ü#ILfvV_OPK_ILa6m\Z_[�OPa%¿�GK³´�nRa�lI+ILBDa�ma�OPKTC!BJILKTV q m_O,c¡nRHDHDV g ILK�ÊjILaa�ILK g BJI�m_I�m9ÃiG�m g KTG�Z\fvm�aYQRVT¾KTHDBJZ_[·Æ-IL� t E)BDa«fvHJILBDa�ILK�Þ'ILKTV!klOPaK?
ILa]V_mTNKTBJZ\[]V=ILBDa�ILCF�yK_OdllILa/ÞÌBDaflILHÖ¿�Æ4BJm_Z\[�ILa g ILa/Ü#ILf�V_OPK_ILa?Ga g�g QR[�ILKi�lILKTBDa�lILKòìi[aHDBJZ\[flILBDV q
Ga g GC!�lILflIL[KTV t

M+BJI�[BJILK�QRG�mTc�¾[KTHDBJZ\[�ILKpklOPKT�lI�mTV_ILHDHDV_I6Æ³OPKTVTSYQPm_BJILKTV_I%M;QRK_mTV_ILHDHDGa�,klOPaÝA�I87vV_ILaÝBJmTVoaBJZ\[]V|m_O
m_Z_[a�ILHDHÉGa g K_OPSG�mTVjÆ4BJI g BJIp¿}ILBJZ_[�ILaflILVTV_ILa�SYQPmTBJILKTV_I9M;QRK_mTV_ILHDHDGa� q QRS^ILKja�OvZ_[Çm_Z_[a�ILHDHÉGa g K_O �
SG�mTV��lILa�G�oc�¾K�NK\QRfvVTBJm_Z_[�I+Ãja]Æ³ILa g Ga�lILa t È�BJIiSUILKTG[�V³C�ILBJm_V_ILa�m�QRGdcÖmTNK\QPZ\[YQRS[YnRa�yBD�lILa@Ü#OPK �
klILK\QRKTSUILBDVTGa�lILa g I�m�A�I87dV_I�m?Í¡È�V\QRC!C|ceOPKTC�ILaK_I g Gf�VTBJOPa q È�V_OPNN]Æ-OPKTV_ILa]VÄceILKTa]Ga��Õ t M;QÇmTBJI�QRGdc
ÞÌÁPKTV_ILKTa±S^ILKTG[]V q Æ4BDK g±g BJIÇÈvILC9QRa�VTBDfÌILBDa�I�m@A�I87vV_I�m%S^I�m_m_ILK%K_ILNK\nPm_ILa]VTBJILKTV/QRHJmßILVbÆ�QÑSUILB¾ö �
° K\QRC!C�ILa q Æ-I�mT[YQRHDS«mTBJI�Æ-ILBDVpklILKTSK_ILBDV_ILV|BJmTV�Ga g QRG�Z\[ÙBDa g BJI�m_ILK|ÃiKTS^ILBDVoklILKTÆ-ILa g ILV!Æ4GK g I tÃiHDHJILK g BDa�lm�ILKÄc¡QPm_mTV@mTBJIÇ�)K_OPSHJILC�I�Æ4BJI�È�Û�a�OPa�Û�C!BJIÇGa g ��OPHDÛdm_ILC!BJI�aBJZ_[�V q QRHJm_O g BJIÇ�yHJILBJZ\[�I
À-I g ILGVTGa�pklILK_m_Z_[BJI g ILa�ILK-Þ±ÁPKTV_ILK�S^IL¿�BJIL[]Ga�lmTÆ-ILBJm_I g BJI½klILK_m_Z_[BJI g ILa�ILa@À�I g ILGVTGa�lILa9�yHJILBJZ\[ �
�lI�m_Z_[KTBJILS^ILa�ILK7Þ±ÁPKTV_ILK t hiC g BJI�m;¿�GÇS^ILKT¾�Z_fdmTBJZ_[�VTBD�lILa q SK\QRG�Z_[�VoC9QRa'A�[�I�m\QRGKTB q QRHJm\O@´ÖI87vBDfyQ q
g BJI g BJI!À-I g ILGVTGa�lILa g ILK;ÞÌÁPKTV_ILK7BDa'À�IL¿�BJIL[�Ga�/m_ILVT¿}ILa t �?BDV g BJI�m_ILC à	G�m\QRVT¿$QRGdc�Æ-QRa g fyQRaa
C9QRa/À�I g ILGVTGa�lILaÇQRHJmj`ba g I87dV_ILKTC�I;klILKTÆ³ILa g ILa t ° ILK\Q g I7SUILB�m\IL[K½f�GKT¿}ILa?A�I87dV_ILa/fyQRaa�C9QRam_O g BJI�Ü#ILKT�yHJILBJZ\[]SYQRKTflILBDV³klILKTSUI�m_m\ILKTa q m_BJIL[�I³S^ILBJmTNBJILHJmTÆ-ILBJm_IÏ�0;I¬v D¤�Ð�ILViQRH t z<=1= & ªV¿�S^ILBva�OPKTC9QRHJILa
A�I87dV_ILa!fPQRaa!C9QRa�IL[�ILK)klOPa9ILBDa�ILK)Ü#ILKTÆ4BJm\Z_[]Ga� g ILK#À�IL�yKTB:�^I g GK_Z\[�k�BJILHJI4Ê+ILS^ILa]S^I g ILGVTGa�lILa
QRG�mT�lIL[�ILa q Æ-QPmjmTBJZ_[/aYQPZ_[]V_ILBDHD[YQ�c�V+QRG�m_Æ4BDKTf�V t

Ù«È`Ù�È S§Î&ó¹ÓÖ¹ M ¶½ºUº¯ÑMLß¹�¶!ÓDÑ=Z|¸
Þ BJI³BDa g ILK 5 SUILK_mTBJZ\[]V)m_Z\[�OPa�ILKTH�nRGV_ILKTV)Æ4GK g I q fyQRaa g BJI � H�QPm_mTB:9�fyQRVTBJOPa|klOPa�A�I87vV}�b����¢J���;SUILB g ILK
�lIL¿�BJILHDV_ILaÇÈ�G�Z_[�IoaYQPZ_[,`badceOPKTC9QRVTBJOPa�ILa/BDa/A�I87vV_ILa?[BDH�c�K_ILBJZ\[?m_ILBDa t M+I�m_[YQRHDS/Æ4GK g I;BDC � QR[C�ILa
g BJI�m_ILKiM+BDNHJOPC9QRKTSUILBDV+C!BDVjILBDaBD�lILa,A�I87dVTf�H�QPm\mTB:9�fPQRVTBJOPa�m_C�ILVT[�O g ILa g BJI � H�QPm_m_B:9�fPQRVTBJOPa?klOPa,ÈdnRV �
¿}ILa q QRHJm_O|m_IL[K4f�GKT¿}ILa�A�I87vV_ILa q �lILV_I�mTV_ILV t ÃiS�m\Z_[aBDVTV �dt��dt�� SBJILV_ILV g QR[�ILK½ILBDaBD�lI 5 S^ILKTHJIL�yGa�lILa
¿�G�À-I�m\OPa g ILKT[�ILBDV_ILa g ILK � H�QPm_m_B:9�fPQRVTBJOPa/m\IL[K4f�GKT¿}ILKiA�I87vV_I t

E)BDa�I½QRa g ILK_I4�,ÁP�yHDBJZ_[flILBDV g I�mÉÜ#OPKT�lIL[�ILa�m)BJmTV q a�GK)BDa|A�I87vV_ILa!�lIL¿�BJILHDV)¿�G�m_G�Z_[�ILa qyg BJI-klOPKT[�ILK
BDa�mT�lI�m\QRCoV!QRHJmpK_ILHJILkPQRa�V�fvH�QPm_mTB:9�¿�BJILKTVpÆ4GK g ILa t ° ILK\Q g I9Æ-ILaaÝa�GKpÆ-ILaBD�lIßA�I87dV_I g ILK�ÈdQRC!C �HDGa�%K_ILHJILkyQRa]V+c�¾K g QPmj�lILÆ4¾a�m\Z_[]V_I9A�[�ILC9Q6m_BDa grq C9QR�@ILBDa�I�klOPKT[�ILKTBD�lI � H�QPm_mTB:9�fyQRVTBJOPa�ÃiKTS^ILBDV
mTNYQRK_ILa q Æ³ILaaÑmTBJI!I8¾�¿�BJILa]V g GK_Z_[�lI�c�¾[KTV�Æ³ILK g ILa�fyQRaa t ÃjG�Z_[ g BJI�m;Æ4GK g I�BDa g BJI�m\ILKoÃiKTS^ILBDV
�lILV_I�mTV_ILV6Í�kv�yH t ÃiS�m\Z_[aBDVTV_I %�t�� Ga g ? t w t�� Õ t M+BJI�m_ILKpÃiS�m_Z\[aBDVTVomTV_ILHDHDV g QR[�ILK g BJI!klILKTÆ³ILa g ILV_ILa
A�I87dVTf�H�QPm_m_B:9�fPQRVTBJOPa�mTC�ILVT[�O g ILa/klOPK t

M+BJIoC�ILBJmTV_ILa��,ILVT[�O g ILaÇ¿�GK;A�I87dVTfvH�QPm_mTB:9�fyQRVTBJOPa'm_ILVT¿}ILa?C9QPm\Z_[BDa�ILHDHJI�m7´ÖILKTa�ILa'ILBDa q^g Q g BJI
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C9QRa�G�ILHDHJI%E#K_mTV_ILHDHDGa�ÇklOPa � IL�lILHDaÑm_IL[K!QRGdc�Æ³ILa g BD�ÇÆ³ILK g ILa«fyQRaa q �lILK\Q g I6S^ILB³kvBJILHJILaÝC�ÁP�yHDB �
Z\[�ILa � H�QPm_m_ILa?O g ILK½Ü#ILK\nRa g ILKTGa�lILa g ILK½�lILÆ4¾a�m_Z\[]V_ILa � H�QPm_m_ILa t M=QPmj´ÖILKTa�mT¿}ILaYQRKTBJO9fPQRaa�Æ4BJI
ceOPHD�yV9ceOPKTC9QRHDBJmTBJILKTVßÆ³ILK g ILaÎÍ-�0[�ÓUØK\x1v¥�°iÒ�wyxyxdz>ª�Õ8� ° IL�lILS^ILa±BJmTV6ILBDa�IÇAÖK\QRBDaBDa�lm_C�ILa�lIPO klOPa� À�ILBJmTNBJILHDV_I87dV_ILa q K_ILNK\nPm\ILa]VTBJILKTV g GK_Z_[,BD[K_I�`ba g I87dV_ILKTCoklILfvV_OPK_ILa·Í�mTBJIL[�I7klOPKTBD�lILa�ÃjS�m_Z_[aBDVTV�ÕAQSR G������8G AQUT QRG�m g ILC Ü#ILf�V_OPKTK\QRGCWVX�ZY [-\ t �]I g ILC Ü#ILfvV_OPK�QRG�m]V BJmTV�ILBDa�I � H�QPm_m\I_^ÝQRG�m
ILBDa�ILKi�,ILa�lI�` ¿�G�lI�OPK g a�ILV<� Oa�cbed AQ R G�^ R6f G������gGgd AQ T G�^ Thf>i
`ÅC ILBDadc¡QPZ_[�mTV_ILaÙWYQRHDH�ILBDa�ILK|SBDaYnRK_ILa � H�QPm_m_B:9�fPQRVTBJOPaíÍ�¿�GC À�ILBJmTNBJILH-BDa ^ K_ILHJILkyQRa]V _ Ga g ^ aBJZ\[]VK_ILHJILkyQRa]V _ Õ%fyQRaa±C9QRaçILVbÆ�Qj`k�lb]§(Gnmo§ i Æ-nR[HJILa t E#mßÆ4BDK g QRa�lILa�OPC!C�ILa qig QPm_m g BJI�à	G �
m\QRC!C�ILa�m\ILVT¿�Ga� g ILK9A�K\QRBDaBDa�lmTC�ILa�lI g ILK9Ga]S^ILfPQRaa�V_ILa·Ü#ILKTV_ILBDHDGa�Ù�)K$Í AQ G�^�Õ q C!BDV g ILK g BJI� H�QPm_m\ILa�Ga g A�I87dV_I6klOPKTflOPC!C�ILa q ILa�V_mTNKTBJZ_[�V t M+BJI�m_I�Ü#ILKTV_ILBDHDGa�Ç�yBDSV g BJI6´�ILKTaYQRGdc��]QRS^I9klOPK<�
° ILHJILKTa�V½Æ³ILK g ILa?m_OPHDHÖILBDa�I7WGafvVTBJOPaporq#VsmutW` qg BJI=S^ILHDBJILSBD�lILa/A�I87dV_ILa/ILBDa�I � H�QPm\m_I7QRG�m�`
¿�G�OPK g a�ILV+Ga g?g QRS^ILB-Í�aYQPZ\[,ILBDa�ILCá¿�GÇmTNUIL¿�B:9�¿�BJILK_ILa g ILa�W�IL[HJILKTC9Q�l q^g ILCXv�����¢©������Õ½C�ÁP�yHDBJZ_[�mTV
Æ-ILaBD�=WYIL[HJILK�C9QPZ\[]V t M+BJI�WGafvVTBJOPawo�Æ4BDK g QRG�Z\[ � ÛvNUOPVT[�I�m_I³�lILaYQRaa]V)Ga g mTV\QRC!CpV#QRG�m�ILBDa�ILC� Û�N^OPVT[�I�m_ILaK\QRGCyx t E)BDa�I;aYQR[�ILHDBJIL�lILa g IoÜ#ILKTHDG�mTVÄc�Gaf�VTBJOPa?BJmTVzhd{oSd AQ f G�^ f �B| ¨ o}d AQ f �~^§X�8�iöS�n

M+BJI+��ILKÄceOPKTC9QRa¿oILBDa�I�m � H�QPm_mTB:9�¿�BJILK_ILK_m q m_ILBDa�I=W�IL[HJILKTK\QRV_I����(��d{o f q BJmTV g BJI+Þ�QR[K_m_Z_[�ILBDaHDBJZ\[flILBDV qg QPm_m-QRGdc�ILBDa�ILCô¿�GdcenRHDHDBD��aYQPZ_[ß�)K$Í AQ G�^Õ#�lIL¿}OP�lILa�ILa@À-ILBJm_NBJILH	ILBDa�IiceQRHJm_Z\[�IiÜ#OPKT[�ILK_m�QR�lIj�lILC9QPZ\[]VÆ4BDK g � �@�D��d{o f �±�)Kgd{o}d AQ f���~^���o f ����zhd{oSd AQ f G�^ f �³�)K(d AQ G�^ f

ÞÌBJI�QRG�m¹�0[YÓUØx\x1v¥�°jÒpwyxyxdz�ªvGa g � Ü½Ø�ÔÁHÝGa g 6O¥Ô¬Âz<=1=1=Fª[�ILKTklOPKT�lIL[]V q mTBDa g È�GNN^OPKTV�Ü#I�ZLV_OPK
�ÇQPZ_[BDa�I�m7Í¡È�Ü=�?m�Õ)ILBDa�I g ILK�SUI�mTV_ILaß´ÖILKTaC�ILVT[�O g ILa@¿�GK4A�I87dVTf�H�QPm_m_B:9�fPQRVTBJOPa'Í�Æ³ILBDV_ILK_I=S^ILfyQRaa �
V_I9Ü#ILKÄceQR[K_ILaÙÆ³ILK g ILa g OPKTV|ILSUILadc¡QRHDHJm�klOPKT�lI�mTV_ILHDHDV�Õ t È�Ü+�,mpflOPC!C�ILa g QR[�ILK�BDa g BJI�m_ILK�ÃjKTS^ILBDV
¿�GC E#BDa�m\QRVT¿½Ga g Æ-ILK g ILa9BDC ceOPHD�lILa g ILa9hja]V_ILK\QRS�m_Z\[aBDVTV³klOPKT�lI�mTV_ILHDHDV t E)BDa�Iim\IL[K#ILBDadceQPZ\[�Ii�,I �
VT[�O g I q c�¾K g BJI6QRS^ILKo�yGV_I6E)KT�lILSaBJm_m_I9SUILKTBJZ\[]V_ILV|Æ³OPK g ILaÙmTBDa g Í-��®7Ø�Ô�Ga g /|Ø¯ �:�Ú�¥�Òowyxyxyxdª�Õ q
klILKTÆ-ILa g ILV=àUILa]VTK_OPB g I g ILKiM=OPf�GC�ILa�VTklILf�V_OPK_ILaÇILBDa�ILK � H�QPm_m\I q Æ4BJI7ÃiS�m\Z_[aBDVTV �dt��dt w!ILKTH�nRGV_ILKTV t���M���{�S� ���9�}�}�S������u���n�S�������U�S� �U��¡
È�GNN^OPKTV�Ü#I�ZLV_OPK6�ÇQPZ_[BDa�I�m,Í¡È�Ü+�,m q ��ê;Ó¯ �ä^ÐYÒ;Ga g£¢ Ø�Ú�Ô²¥Ô¤ z<=1=1;�ª�Õ|m_BDa g ILBDa�I/E)a�VbÆ4BJZ_fvHDGa�
QRG�m g ILC À-ILK_ILBJZ\[ g ILK-mTV\QRVTBJm_VTBJm_Z_[�ILa@´ÖILKTa�VT[�I�OPKTBJI t È�BJIiS^ILKTG[�ILa�QRGdc g ILK4` g I�I g ILKi�L������»����v�T�L¢�¢J���¤i�����Ô»R¬P�|���Y���|�¡�����v���!Í-� ¢ Ø�Ú�Ôv¥ ¤ z<= s w�ª�Õ³Ga g Æ4GK g ILa?ILK_mTVTC9QRHJm½BDa �0[YÓUØx\x1v¥�°jÒ9z<=1= s ªÖc�¾K½A�I87vV �
fvH�QPm_mTB:9�fyQRVTBJOPa?ILBDa�lI�m_ILVT¿�V t `Åa��0[YÓUØx\x1v¥�°jÒpwyxyxdz�ª�Æ4BDK g BD[K+E#BDa�m\QRVT¿�c�¾K+A�I87dVTf�H�QPm_m_B:9�fPQRVTBJOPa'QRGdc
ILBDa�IiVT[�I�OPK_ILVTBJm_Z_[�I ° KTGa g H�QR�lIj�lI�mTV_ILHDHDV t M+BJI4ceOPHD�lILa g ILa6M;QRK_mTV_ILHDHDGa�lILaßmTVT¾VT¿}ILa%mTBJZ_[6Æ³I�m_ILa�VTHDBJZ_[QRGdc g BJI�m_I;ÃjKTSUILBDV q m\O}Æ4BJIoQRGdc!�0;I¬v �HÉÐ�Ò6z<=1= s ª t

È�VTKTGfvVTGK_ILHDHJI � BJmTBDflOPC!BDaBDC!BJILKTGa�%SUILKTG[�V+QRGdc g ILKiA�QRV_m�QPZ_[�I qUg QPm_m g BJIoWYIL[HJILKTK\QRV_I@���(��d{o fILBDa�ILK � ÛvNUOPVT[�I�m_I	o�QRG�m�x C!BDV g ILK � OPC!NHJI87dBDV\nRV�klOPa�x Ga g7g ILK�A�K\QRBDaBDa�lmÄceIL[HJILKTK\QRV_I��@�D�g¥!¦(d{o fBDa@Ü#ILKTSBDa g Ga���lILSK\QPZ\[]VjÆ³ILK g ILa/fyQRaa t M+BJI � OPC!NHJI87dBDV\nRV½klOParx Æ4BDK g QRHJm�Üj² � M+BDC�ILa�mTBJOPap�
QRa�lIL�lILS^ILa t È�BJI9BJmTV g I89�aBJILKTV�QRHJm g BJI�C9QF7dBDC9QRHJI9Ãja¿$QR[H�klOPa�À�ILBJmTNBJILHJILa q�g BJI9ILBDa�I6WGaf�VTBJOPa
QRG�m&x S^ILBYS^ILHDBJILSBD�lILK � H�QPm\mTB:9�fPQRVTBJOPa g ILK�À�ILBJmTNBJILHJIiflOPKTK_ILfvV�VTK_ILaa�ILa6fyQRaa t ÃiHJm�QRa�m_Z\[YQRGHDBJZ_[�I�m
À�ILBJmTNBJILHÉS^ILVTK\QPZ_[]V_I|C9QRa g BJI�K_I�ILHDHJI!E)S^ILa�I]Y [ H Ga gÇg K_ILB)HDBDa�I}QRK=GaYQRS[YnRa�yBD�lI��)GafvV_I g QRKTBDa q

z<;
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m_O}Æ4BJI�c�¾K/x g BJI � H�QPm_m_I g ILK ° ILK\Q g ILa t ÞÌBJI#C9QRa!mTBJZ\[pHJILBJZ\[]VÉf�H�QRKTC9QPZ\[]V q �yBDSVÉI�m�c�¾Kp�ÄI g I³SBDaYnRK_I� H�QPm_mTB:9�fyQRVTBJOPa g ILK g K_ILB��)GafvV_I7ILBDa�I ° ILK\Q g I q�g BJIom_O|¿�Æ4BJm_Z_[�ILa g ILa/�)GafvV_ILa�HDBJIL�yV q�g QPm_m4mTBJZ\[QRHDHJI½N^OymTBDVTBDk|f�H�QPm_m_B:9�¿�BJILKTV_ILa6À�ILBJmTNBJILHJIjQRGdc�ILBDa�ILK4ÈvILBDV_I½Ga g QRHDHJI½a�IL�]QRVTBDklILa@QRGdc g ILK�QRa g ILK_ILa6S^I �
9�a g ILa t W�¾K#k�BJILK³�)Gaf�V_I½�lIL[]V g BJI�m�aBJZ_[�V q]g BJI4Üj² � M+BDC�ILa�mTBJOPa6klOPa_x QRHJm � H�QPm_m_I g ILK ° ILK\Q g ILaBDCcY [ H BJmTV�QRHJm_Oh�w�¨§ t M+BJI�m�H�nPm_mTVÉmTBJZ\[pklILK\QRHDHD�lILC�ILBDa�ILKTav� g BJI³Üj² � M+BDC�ILa�mTBJOPa|klOPa � ÛvNUILK_ILS^ILa�ILaQRG�m g ILC©Y [ \ S^ILVTK\nR�yV�ö�ª,§ t Ãja g ILK_m�QRG�mT�lI g KT¾�Z\f�V q [YQRS^ILa!HDBDa�I}QRK_IjÈvZ\[]Æ³ILHDHDÆ-ILKTVÄc�GafvVTBJOPa�ILaßC!BDV
öÇÃ�VTVTKTBDSGV_ILa g BJI;Üj² � M+BDC�ILa�mTBJOPa�ö�ªÌ§6Í-� ¢ Ø�ÚYÔv¥Ô¤ z<=1= s ª�Õ t

M+BJI@ceOPHD�lILa g IÇÈvZ\[K\QRaflIÙÍ-� ¢ Ø�Ú�Ô²¥Ô¤ z<=1= s ª�Õ�HJILBJmTV_ILV g BJI/Ü#ILKTSBDa g Ga�ÑklOPa±W�IL[HJILKTK\QRV_I?Ga g
� OPC!NHJI87dBDV\nRV�� g ILK � Û�N^OPVT[�I�m_I�o t M;QRSUILBUBJmTV�� Æ4BJI+OPS^ILa g BJIjÃja¿$QR[H g ILK-A�K\QRBDaBDa�lmTSUILBJm_NBJILHJI
Ga g §�m¬« g BJI=Þ�QR[K_m_Z_[�ILBDaHDBJZ\[flILBDV q C!BDV g ILK g BJIoÈvZ_[K\QRaflIo�yBDHDV t�@�D��d{o f� ���(� ¥!¦ d{o f ª�®B¯ ���±°³² T ´�µ m¬�±°�d « f� ¶ Í �dt z$Õ

M=ILK=I�Z\[]V_I�WYIL[HJILK����(��d{o f BJmTV7QRHJm_O@QRS[YnRa�yBD�/ILBDa�ILK_m_ILBDV_m7klOPC A�K\QRBDaBDa�lmÄceIL[HJILK7Ga g QRa g I �
K_ILK_m_ILBDV_moklOPa g ILK � OPC!NHJI87vBDV\nRV g ILK�klILKTÆ³ILa g ILV_ILa«´ÖILKTadc�Gaf�VTBJOPa�ILa t Ãja�m_Z_[YQRGHDBJZ\[Ñc�OPKTCpGHDBJILKTV q
HDBJI�c�ILKTa«ILBDadc¡QPZ_[�IßWGafvVTBJOPa�ILaÂBDa g ILaÙC�ILBJmTV_ILaÂW)nRHDHJILaÙflILBDa�ILaÙ�yGV_ILaÂAÖK\QRBDaBDa�lmÄceIL[HJILK q)g Q,mTBJI
aBJZ_[]V6�yGV�VTK_ILaa�ILa·flÁPaa�ILa t Ãia g ILK_ILK_m_ILBDV_m6ILKT�lILSUILa m_IL[K�flOPC!NHJI87I/WGafvVTBJOPa�ILa·�yGV_I�A�K\QRB �
aBDa�lmÄc�IL[HJILK q QRSUILKjILBDa�ILa/[�OP[�ILa/Þ'ILKTVic�¾K g ILa/K_I�Z_[�V_ILa,A�ILBDH g ILKjOPSBD�lILaÇÈvZ_[K\QRaflI t M+BJI�m½fyQRaa
C9QRa?m_O9BDa]V_ILKTNK_ILVTBJILK_ILa q^g QPm_m g BJIoWGafvVTBJOPa?a�GK g BJIpAÖK\QRBDaBDa�lmTC�ILa�lI|�yGVjVTK_ILaa]V q QRSUILKjflILBDa�I
�yGV_I;Ü#OPKT[�ILK_m\QR�lI�c¡nR[BD�yflILBDV½c�¾K4Æ³ILBDV_ILK_Io�#Gaf�V_Io[YQRV<¿C9QRa/mTNKTBJZ\[]V½klOPa�·��R�L�Ô���e������� t `ba@S^ILB g ILa
WÉnRHDHJILa!BJm_V g BJI½ÈvZ\[K\QRaflI4HJOym_I t M+BJI-Þ�QR[H g I�mÉKTBJZ_[]VTBD�lILa � ÛvN^OPVT[�I�m_ILaK\QRGC�I�m)BJmTV#QRHJm_O;QRG�m_m_Z\[H�QR� �
�lILSUILa grt

À�ILB#mTVTKTGf�VTGK_ILHDHJILK � BJmTBDflOPC!BDaBDC!BJILKTGa�?Æ-nR[HDVoC9QRa g QR[�ILKpILBDa�I6È�VTKTGf�VTGKoklOPa�BDa�ILBDaYQRa g ILK
klILK_m_Z_[YQPZ\[]V_ILHDV_ILa � ÛvNUOPVT[�I�m\ILaK\nRGC�ILa/C!BDV½¿�Ga�IL[C�ILa g ILK � OPC!NHJI87dBDV\nRV<�x RE¸ x H ¸ ����� ¸ x³� ¸ ����� Æ³OPS^ILB ¹u��qe���  ���±º R
M=QRC!BDV-�yBDHDV4I�m qvg ILa%`Åa g I87_�#QRG�mT¿�G]Æ�nR[HJILa q m_O g QPm_m ° HJILBJZ_[�Ga� �dt ziC!BDaBDC!BJILKTV4Æ4BDK grt ÞÌBJIjOPS^ILaILKTH�nRGV_ILKTV+Æ4GK g I q [YnRa�yV g BJI � OPC!NHJI87vBDV\nRV g I�m � Û�N^OPVT[�I�m_ILaK\QRGC�I�m+klOPa g ILK=Ãja¿$QR[H g ILK;Ã�V �
VTKTBDSGV_I+QRS t E)BDaßaYQR[�ILHDBJIL�lILa g I�m�Ü#OPKT�lIL[�ILaßBJmTV�QRHJm\O q]g BJI+Ãia¿$QR[H g ILK�Ã�VTVTKTBDSGV_I+m\Z_[KTBDVTVbÆ-ILBJm_I=¿�G
ILKT[�ÁP[�ILa!Ga g!g QRC!BDV)BDC!C�ILK)flOPC!NHJI87dILK_I � nRGC�I-¿�G!Ga]V_ILK_mTG�Z\[�ILa t M;QRSUILB�m_OPHDHDV_ILa g BJI ^ Æ4BJZ_[�VTBD� �mTV_ILa _ Ã�VTVTKTBDSGV_I;¿�G�ILK_m_V-�lILV_I�m_V_ILV4Æ³ILK g ILa ¯ QRS^ILKiÆ³ILHJZ\[�I g QPm½mTBDa grq BJmTV�aBJZ\[]VjQ�NKTBJOPKTBrS^ILfPQRaa�V tÀ-ILB)A�I87vVTfvH�QPm_mTB:9�fyQRVTBJOPa�BJmTV g BJI�m_I�m=Ü#OPKT�lIL[�ILa�m\Z_[�OPa g I�mT[YQRHDS�aBJZ\[]V7C�ÁP�yHDBJZ\[ q Æ³ILBDH g BJI|Ãja¿$QR[H
g ILKpÃ�VTVTKTBDSGV_I g ILK�Ãja¿$QR[H g ILKpÞ±ÁPKTV_ILKpBDC � OPKTNG�m!ILa�V_mTNKTBJZ_[�V/Í�mTBJIL[�I9ÃjS�m_Z_[aBDVTV �dt wlÕ q QRHJm_O
m_IL[K4[�O�Z\[�BJmTV t

È�GNNUOPKTVoÜ#I�ZLV_OPKo�,QPZ\[BDa�I�m7K_I g G¿�BJILK_ILa g QR[�ILK g BJI � OPC!NHJI87dBDV\nRV g I�m � ÛvNUOPVT[�I�m\ILaK\QRGC�I�m
QRGdcrQRa g ILK_IiÞ'ILBJm_I t ° ILa�ILK_ILHDHp9�a g ILa9mTBJI½ILBDa�I � ÛvNUILK_ILS^ILa�I qlg BJI g BJI g GK_Z\[9Ü#ILfvV_OPK_ILa9�lIL�lILS^ILa�ILa�)Gaf�V_I�KTBJZ_[�VTBD�jVTK_ILaa�V<¿�I�m�m_ILByc�¾K g BJI�M;QRK_mTV_ILHDHDGa�+[BJILK�klOPK\QRG�m_�lI�m_ILVT¿�V q$g QPm_m�ILBDa�I�A�K_ILaa]Ga� g ILK
�lIL�lILSUILa�ILa��)GafvV_I+V\QRV_m\nPZ_[HDBJZ\[/C�ÁP�yHDBJZ\[@BJmTV q Æ-QPm4S^ILBUA�I87vVTfvH�QPm_mTB:9�fyQRVTBJOPa@C�ILBJmTV_ILa�m½ILKÄc�¾HDHDV�BJmTV q
g Q g BJI#`ba g I87dV_ILKTCoklILfvV_OPK_ILa!QRa;k�BJILHJILa�È�V_ILHDHJILa�¨4ILa]VT[YQRHDV_ILa t W�¾KraBJZ_[]V�VTK_ILaa]SYQRK_I³�)GafvVTC�ILa�lILa
Æ4BDK g�g QPm½�,O g ILHDHÖILKTÆ-ILBDV_ILKTViGa g c�¾[KTV½¿�G�ILBDa�ILC nR[aHDBJZ\[�ILa u NVTBDC!BJILKTGa�lmTNK_OPSHJILC t

`bCÎÃjHDHD�lILC�ILBDa�ILa9�yBDSV³I�m)C�IL[K_ILK_I4C�ÁP�yHDBJZ_[�I � ÛvN^ILK_ILSUILa�ILa qlg BJI g BJI4AÖK\QRBDaBDa�lmTNGafvV_IiKTBJZ\[ �
VTBD��VTK_ILaa�ILav¿YÈ�Ü=�,m³Æ�nR[HJILa g Q�klOPa@�lILaYQRG g BJI �TILaBD�lI7QRG�m qdg BJI g ILa�ÃiS�m_V\QRa g ¿�G g ILaßaYnPZ_[�m_VT�lI �
HJIL�lILa�ILaß�#Gaf�V_ILa%C9QF7vBDC!BJILKTV7Í�mTBJIL[�I=ÃjSS t
�dt z$Õ t M+BJI�m_ILK�ÃiS�mTV\QRa g BJmTV g ILK-m\OP�lILaYQRaa]V_I¡�,¤P�e�P��� t
M+ILK ° KTGa g c�¾K g BJI=�ÇQF7vBDC!BJILKTGa� g I�m��ÇQRKT�yBDa�m�BJmTV qvg QPm_m�[�OP[�ILK4�,QRKT�yBDa@ILBDa�ILK�aBJI g KTBD�lILa@Üj² �MjBDC�ILa�m_BJOPa q QRHJm_O=aBJI g KTBD�lILK � OPC!NHJI87dBDV\nRV qlg ILK � Û�N^ILK_ILS^ILa�I-ILa�V_mTNKTBJZ_[�V+Í-� ¢ Ø�Ú�Ôv¥ ¤Ìz<= s wFª�Õ t M+BJI�m
z<?
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ÃjSSBDH g Ga� �dt z t �)Ü#ILK\QRa�m\Z_[YQRGHDBJZ_[�Ga� g ILK6A�K_ILaa]Ga�ÑklOPa·�)GafvV_ILa g GK_Z_[ � Û�N^ILK_ILSUILa�ILa·BDa
g ILK!¿�Æ-ILB g BDC�ILa�mTBJOPaYQRHJILa E)S^ILa�I t ´rBDafdm|C�IL[K_ILK_IßVTK_ILaa�ILa g I ° ILK\Q g ILa q K_I�Z\[]V_m g BJI ° ILK\Q g IC!BDV�C9QF7dBDC9QRHJILCFÃiS�m_V\QRa g ¿�G g ILaßaYnPZ\[�mTVT�lILHJIL�lILa�ILa?�)GafvV_ILa�Í¡È�GNN^OPKTV4Ü#I�ZLV_OPK_m�Õ q BDCXÀ-BDH g
ILBDa�lILfvK_ILBJmTV t

Æ4BDK g Æ4BJIoc�OPHD�yV+ceOPKTC9QRHDBJmTBJILKTV<�^MjBJI�¿�GA9�a g ILa g I � ÛvN^ILK_ILSUILa�I�BJmTV+klOPa g ILK=WYOPKTC A� J AQ ªKÆ��Î¨
C!BDV=ÊjOPKTC9QRHDklILfvV_OPK A� Ga g ÃjS�mTV\QRa g klOPCáhjK_mTNKTGa�1ÆL¦ I A� I t ° I�mTG�Z\[]V=BJmTV+QRHJm\O g BJI�ÊiGHDHJmTV_ILHDHJIILBDa�ILK�WGaf�VTBJOPa��ÙC!BDVw�	d AQ f � A� J AQ ª~Æ q Æ-OPSUILB½QRHDHJI6AÖK\QRBDaBDa�lmTNGafvV_I AQ �4KTBJZ\[]VTBD�Ç�lILVTK_ILaa]VÆ-ILK g ILav� ^#��d A� J AQ ��ªjÆ f&Ç ¨ ¹U�9� §(G������gGÈ�
M+BJI=WGafvVTBJOPap�?BJmTV g QRC!BDViQRSUILK4a�OvZ_[/aBJZ_[]VjILBDa g ILGVTBD�!c�I�m_VT�lILHJIL�yV t �/BDV g ILK4¿�G�m\nRVT¿�HDBJZ\[�ILa?W�OPK �
g ILKTGa� ^ � d A� J AQ � ªjÆ f&É § ¹U�9� §(G������gGÈ� Í �dt wlÕ
Æ4BDK g±g BJIÇWGafvVTBJOPa±c�I�mTVT�lILHJIL�yVßGa g ILBDa±�lILÆ4BJm_m_ILK@�?BDa g I�mTV\QRS�mTV\QRa g�Ê�g ILK%aYnPZ\[�mTVT�lILHJIL�lILa�ILa
�)GafvV_I�¿�GK+E#SUILa�I|ILKT¿�Æ4Ga�lILa t M+BJI�m_I��)Gaf�V_I�[�ILB�llILazéY�^ê2êd¬y���³v��T�}�¡¬P�\�+Ga gÇg I89�aBJILK_ILa g ILa
�ÇQRKT�yBDa Ê]t È�BJI'QRHDHJILBDa<SUI�m_VTBDC!C�ILa g BJI�´�QR�lI g ILK@VTK_ILaa�ILa g ILa � ÛvNUILK_ILS^ILa�I t È�BJIÇHDBJIL�lILaòQRGdc� Û�N^ILK_ILS^ILa�ILa qg BJI;¿�G g ILKiILK_mTV_ILa�NYQRK\QRHDHJILH�HDBJIL�lILa�Ga g Æ³IL�lILaÙÍ �dt wlÕ-BDa g ILKiW�OPKTCA� J AQ ��ª�Æ�� § c�¾K-^#��� §A� J AQ ��ª�Æ��Ëm7§ c�¾K-^#���Ìm7§
QRa�lIL�lILS^ILa6Æ-ILK g ILaßflÁPaa�ILa t M=ILK�ÃiS�mTV\QRa g klOPCåhiK_mTNKTGa� g BJI�m_ILK-NYQRK\QRHDHJILHJILaßE#SUILa�ILa%SUILVTK\nR�yV
QRHJm_O¬�©§hm�Æ#�T¦ I A� I S¿�Æ t ��m §hm�Æ(�T¦ I A� I q^g QRC!BDV=SUILK_I�Z\[a�ILV7mTBJZ_[ÇBD[K¹�TILÆ³ILBDHDBD�lILK7ÃjS�mTV\QRa g ¿�GKILK_mTV_ILa�E)S^ILa�I q^g ILK;�,QRKT�yBDa q ¿�G Ê � §�¦ I A� I t �,QRaÇC9QF7dBDC!BJILKTVoQRHJm_O g ILa��,QRKT�yBDa q Æ³ILaa�C9QRaI A� I C!BDaBDC!BJILKTV tM+BJI-Ü#ILKTSBDa g Ga�;klOPa![�OP[�ILC �,QRKT�yBDa!C!BDVÉaBJI g KTBD�lILK)Üj² � M+BDC�ILa�mTBJOPa�Æ4BDK g|g GK_Z\[|c�OPHD�lILa g I�m
´ÖILC!C9QoILKTK_ILBJZ_[�V=Í-� ¢ Ø�Ú�Ôv¥ ¤Ìz<= s wFª q ¿�BDVTBJILKTV³aYQPZ_[A�0[�ÓUØx\x1v¥�°jÒ�wyxyxdz>ª�Õ8��ÈvILBJILa%QRHDHJIjÀ�ILBJmTNBJILHDklILf�V_O �
K_ILa Q �ÖBDa@ILBDa�ILK � G�lILH^C!BDV � Q g BDG�m�ÍòILa�VT[YQRHDV_ILa@Ga g �lILHDV_Iic�¾K�mTBJI3� A� J AQ �eª¬Æ#� É § t M;QRaa6[YQRV
g BJI��?ILa�lI g ILK � Û�N^ILK_ILSUILa�ILa¬oSd AQ f �Ë�g�{Î(ö/b A� J AQ ªKÆ i BDCÏY [ \ q QRGdc��lI�c¡QPm_mTV;QRHJm � ÛvNUOPVT[�I�m\ILa q
ILBDa�I=Üj² � M+BDC�ILa�mTBJOPaÐ� q�g BJI=S^I�m_Z_[K\nRafvV½BJmTV g GK_Z_[� jÑ �rö�d�Ò Í HA� HÔÓ G�ö f ªÌ§�
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� BJILK6BJmTV%QRHJm\O g BJI/Üj² � MjBDC�ILa�m_BJOPaÌaBJZ\[]VßC�IL[K@QRS[YnRa�yBD�ÑklOPa g ILK�à^QR[H g ILK%Ã�VTVTKTBDSGV_I q
m_OPa g ILKTa�klOPa I A� I q�g ILKpE#Gf�HDB g BJm_Z\[�ILa«´�nRa�lI g I�m|Ê+OPKTC9QRHJILa]klILfvV_OPK_m A� g ILKpVTK_ILaa�ILa g ILa � Û �
NUILK_ILS^ILa�I t à	G�m\QRC!C�ILa�lI�c¡QPm_mTV q Co¾�m_m\ILaÙÈ�GNN^OPKTVoÜ#I�ZLV_OPKp�ÇQPZ_[BDa�I�m|QRHJm_O�c�OPHD�lILa g I�m u NVTBDC!BJI �
KTGa�lmTNK_OPSHJILCFHJÁym_ILav�

�/BDaBDC!BJILK_I1� Õ�d A�)G>Æ f � I A� Im_O g QPm_m4�yBDHDV<�B^#��d A� J AQ �Öª�Æ f-É §/G�¹u�9� §(G������gGÈ�
M;Q g BJI�m\I�m	×]GYQ g K\QRVTBJm_Z\[�I u NVTBDC!BJILKTGa�lmTNK_OPSHJILCôa]GC�ILKTBJm_Z\[9m_Z_[�Æ4BJILKTBD�7BJmTV q Æ4BDK g ILBDa�I g GYQRHJI

W�OPKTC g QR¿�G�klILKTÆ-ILa g ILV q�g BJIiQRG�Z\[�c�¾K��)K_OPSHJILC�IiC!BDV#k�BJILHJILa6Ã�VTVTKTBDSGV_ILa9Ga g kvBJILHJILa9AÖK\QRBDaBDa�lm �
SUILBJmTNBJILHJILaßI8¾�¿�BJILa]V��lILHJÁymTV³Æ³ILK g ILaßfyQRaav¿�M=ILV\QRBDHJm g QR¿�G.9�a g ILaßmTBJZ_[%BDa��0[�ÓUØx\x1v¥�°jÒ�wyxyxdz8ª t W�¾K
g QPm)Ü#ILK_mTV\nRa g aBJm g I�m³E)BDa�m\QRVT¿}I�m�klOPa%È�Ü+�,m)BDC � QR[C�ILa g BJI�m_ILK#ÃjKTSUILBDV�K_ILBJZ_[�ILa g BJI½SBJmT[�ILKTBD�lILa
M=QRK_m_V_ILHDHDGa�lILa QRG�m t È�GNN^OPKTV�Ü#I�ZLV_OPK9�ÇQPZ_[BDa�I�mÀ9�a g ILa·I8¾�¿�BJILa]V9c�¾K9ILBDa�Iß�lIL�lILS^ILa�I/�,ILa�lI
f�H�QPm_m_B:9�¿�BJILKTV_ILK��)GafvV_I4BDC©Y [ \ g BJI �TILaBD�lI � Û�N^ILK_ILS^ILa�I qlg BJI½mTBJI�KTBJZ\[]VTBD��VTK_ILaa]V�Ga g9g ILa��yK_ÁdlyV_ILa
ÃiS�mTV\QRa g ¿�G g ILa@aYnPZ_[�mTVT�lILHJIL�lILa�ILaÇ�)GafvV_ILa/[YQRV t

à	GKÉÜ#OPKT[�ILK_m\QR�lI g ILK � H�QPm\m_I-a�ILG�ILKÉA�I87vV_I-Æ4BDK g C!BDV g ILK_ILa!Ü#ILf�V_OPK g QRK_m_V_ILHDHDGa� AQ SUILK_I�Z\[a�ILV qQRGdc�Æ-ILHJZ_[�ILK=ÈvILBDV_I g ILK � ÛvN^ILK_ILSUILa�I;mTBJI=HDBJIL�lILav�^w���n�{Îö�d A� J AQ ªjÆ f �
M=ILK-E)BDa�m�QRVT¿+klOPa�È�GNN^OPKTV-Ü#I�ZLV_OPK4�ÇQPZ_[BDa�I�m-BDC � QR[C�ILa g BJI�m_ILK�ÃiKTS^ILBDV³Æ4BDK g BDC � QRNBDV_ILH% ILKTH�nRGV_ILKTV t���±���±Ø�� Ù-���U�#��/�!Ú�ÛÂ�Â¡��Ü����n�~ÝwÞß�Â¡8¡��ßà�áe�U�(�;�	�

MjBJI�m\I!ILBDadceQPZ\[�I � H�QPm_mTB:9�fyQRVTBJOPa�mTC�ILVT[�O g I�Æ4GK g I9[BDa¿�G�lILa�OPC!C�ILa q Æ-ILBDH³mTBJI9QRGdc g ILK7�yHJILBJZ\[�ILa
Ü#ILf�V_OPK g QRK_mTV_ILHDHDGa�9klOPa�A�I87dV_ILa�SUILKTG[�V4Æ4BJI g BJIoÈ�Ü+� q m_O g QPm_m g ILK½ÃjGdc�Æ�QRa g c�¾K�BD[K_I;`ÅC!NHJI �
C�ILa]VTBJILKTGa�Âm_IL[K%�lILKTBDa�ÙÆ-QRK t ÃjG�llILK g ILC Æ-ILK g ILa±BDa ��®oØ�Ô�Ga g /|Ø¯ �:�Ú�¥�ÒowyxyxyxFª;�yGV_I,E)K �
�lILSaBJm_m_IÇc�¾K�mTBJI�S^ILKTBJZ_[�V_ILV<�jmTBJI�m_Z_[aBDVTV�S^ILB g ILa g OPKTVTBD�lILa E7dNUILKTBDC�ILa�V_ILaïQRGdc!klILK_m_Z\[BJI g I �
a�ILa<M=QRV_ILaçBDC Ü#ILKT�yHJILBJZ_[ç¿�G g ILaífvH�QPm_mTBJm\Z_[�ILa<A�I87dVTfvH�QPm_mTB:9�fyQRVTBJOPa�mTC�ILVT[�O g ILa Ý7¤P���R�5üi¤�Ï]���
Í�mTBJIL[�I9S�m_N]Æ t � Ïz¥ äK\x1ÖÐ2<<�z<=1= & ª�Õ q ·Ââ	®äãÇÍ-�;å«¬v¥�ÔÁ<yØ�ÔÂz<=1= � ª�Õ7Ga g »FëgÝo�_¤P�T�����òÝp���D�R�d T¬P�ßÍ�ILVbÆ�Q�çæ £jØ:vØ½°4Ø�Ga g�� Ó#¤¯¬�Ô^ØxH�ØÌz<=1=1;�ª�Õ�QRCXS^I�mTV_ILa/QRS t

W�¾K g BJI � H�QPm_m_I	^éè£`Ìm_ILBeOUê g BJI#�?ILa�lI g ILKÖ`ba g I87dV_ILKTCoklILfvV_OPK_ILa|QRG�m g ILK�AÖK\QRBDaBDa�lmTC�ILa�lI q
g BJI g BJI�m_ILK � H�QPm_m_I=¿�G�lI�OPK g a�ILV+mTBDa grt M;QRaa@S^ILK_I�Z_[a�ILVjm_BJZ_[�BD[K+àUILa�VTK_OPB g klILf�V_OPK A?6êo¿�GA?6ê�� §�ëO ê �&ìíî(ï#ðgñ AQ �
M+ILKpàUILa�VTK_OPB g klILf�V_OPK�ILa]VT[YnRHDVpQRHJm\O g ILa'�/BDVTV_ILHDÆ-ILKTV g ILK ° ILÆ4BJZ\[]V_I6QRHDHJILK7`Åa g I87dV_ILKTC�I9QRG�m g ILaA�I87dV_ILa�C!BDV g ILK½�yHJILBJZ\[�ILa � H�QPm_m_I t E)K½[YQRV½BDCFÃjHDHD�lILC�ILBDa�ILa/aBJZ\[]V g BJI7´�nRa�lI7ILBDa�m q QRG�Z_[/Æ-ILaa
g BJI;`ba g I87dV_ILKTCoklILfvV_OPK_ILaÇQRGdc)´�nRa�lI7ILBDa�mia�OPKTC!BJILKTV½Æ4GK g ILa t

`ba g ILK�´ÖILKTaN[YQPm_I³Æ4BDK g c�¾K��TI g I � H�QPm_m_I)BD[KÉàUILa]VTK_OPB g klILfvV_OPK)QRGdc�À4QPmTBJm g ILK�AÖK\QRBDaBDa�lmTC�ILa�lI
SUILK_I�Z\[a�ILV t M+BJI,AÖK\QRBDaBDa�lmT¿}ILBDVßBJmTVßQRHJm_O'HDBDa�I}QRK%BDa g ILK%Ãia¿$QR[H g ILK6A�I87vV_I?Ga g `ba g I87dV_ILKTC�I t
E)BDa«a�ILGÂ¿�G«fvH�QPm_mTB:9�¿�BJILK_ILa g ILK9A�I87vV�Æ4BDK g«g QRaa·C!BDV6QRHDHJILa àUILa]VTK_OPB g ILa klILKT�yHDBJZ_[�ILa q BDC WYQRHDHJI
g BJI�m_ILK#M+BDNHJOPC9QRKTSUILBDV³Ga g ��®7Ø�ÔÇGa g /|Ø¯ �:�Ú�¥�Òowyxyxyxdª�¾SUILK g ILa!ÞÌBDaflILH�Æ4BJI4BDa�ÃjS�m_Z\[aBDVTV �dt w
SUI�m_Z\[KTBJILSUILa t M=ILKjnR[aHDBJZ_[�mTV_I!àUILa]VTK_OPB g S^I�mTVTBDC!CoV g BJI � H�QPm_m_I g I�mia�ILG�ILa,A�I87dV_I�m t E#mi[YQRa g ILHDV
mTBJZ_[@GCFILBDa�Iom_IL[K½ILBDadceQPZ\[�I7Ga g I8¾�¿�BJILa�V_Io�,ILVT[�O g I t
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M+BJI � H�QPm_mTB:9�fyQRVTBJOPa%klOPa@A�I87vV_ILaßSBJILV_ILV�c�¾K-´ÖILKTa�klILKÄceQR[K_ILa?ILBDaBD�lIjS^I�m_OPa g ILK_I � ILK\QRG�mÄc�OPK g ILKTGa �
�lILa q	g BJI7BDa g BJI�m\ILCáÃjS�m_Z_[aBDVTVjf�GKT¿�ILKTH�nRGV_ILKTV=Æ³ILK g ILa t E#mi�lIL[�V g QRS^ILB�GC g BJIoWK\QR�lI q OPS g BJI
� H�QPm_m_B:9�fPQRVTBJOPa�klOPaßÈdnRVT¿}ILa%QRHJm�m\IL[K#f�GKT¿}ILa6A�I87dV_ILa9C!BDV g ILa�m_ILHDS^ILa9Ü#ILKÄc¡QR[K_ILa9Æ4BJI4c�¾K#H�nRa�lILK_I
A�I87vV_I7ILKÄceOPHD�yklILK_mTNK_I�Z\[�ILa g BJmTV t

Ê=QPZ_[ �0[�ÓUØK\x1v¥�°iÒ�wyxyxdz8ª;H�nPm_mTVßmTBJZ\[±A�I87vVTfvH�QPm_mTB:9�fyQRVTBJOPa±BDC � BDa�SHDBJZ_fíQRGdcp´ÖILKTa]klILKÄc¡QR[K_ILa
g GK_Z\[@c�OPHD�lILa g IoÃjmTN^ILfvV_I;Z_[YQRK\QRfvV_ILKTBJmTBJILK_ILav�
|k*R�
	�ù	÷h,.�düvþL÷�*Uü��Yø����EóÒ���3�dü����Yû�, M+GK_Z_[ g BJI�M;QRK_mTV_ILHDHDGa�/klOPa�A�I87vV_ILaÝC!BDVp`Åa g I87vV_ILKTCpklILf �

V_OPK_ILa q Æ-OPSUILB�¿�GC�ILBJmTVÕ�TI g I�È�V_ILHDHJI g I�mjÜ#ILf�V_OPK_m+ILBDa�ILC C�ÁP�yHDBJZ\[�ILaÇÞ'OPKTVjILa]V_m_NKTBJZ_[]V q BJm_V
g BJI;Ãia¿$QR[H g ILKjÃ�VTVTKTBDSGV_I;c�¾K½´ÖILKTa]klILKÄc¡QR[K_ILa,m\IL[K4[�O�Z\[ tót��ü�ü�ö��lþ8�1�3�F�3�/õÕ�a���Å÷Jö�û��_ÿ���Ld�3*����dü `ba6�ÄI g ILC ILBDa¿}ILHDa�ILaíA�I87dVßflOPC!CoVßa]GK@ILBDaÌf�HJILBDa�ILK@A�ILBDH
QRHDHJILK�ÞÌÁPKTV_ILK g I�m � OPKTNG�m9klOPK q m\O g QPm_m g BJI�Ü#ILf�V_OPK_ILBDa�VTK\nR�lI?ILBDa�I�m6`ba g I87dklILf�V_OPK_m�ceQPm_V
¾SUILK\QRHDH�¨!m_BDa grt

|k*R	
� Û�lùrû�ü�ù��Yü�� M+BJI�C�ILBJm_V_ILaÝA�I87dV_I%ILa]VT[YQRHDV_ILaÙC�IL[K_ILK_I%ÞÌÁPKTV_ILK q�g BJI � BDa]Æ-ILBJm_I%QRGdc½BD[K_I
� H�QPm_m_I=�lILS^ILa t

|k�2�3����*dý��dü�� uw*����_ÿ������3��÷Jø�û�ü]ý Ê+OPKTC9QRHJILKTÆ³ILBJm_I+BJmTV�I�m³aBJZ_[]V4m_O qvg QPm_m-ILBDa6Þ'OPKTV4O g ILK³ILBDa�I+fvHJILB �
a�I ° KTGNN^I�klOPa'Þ±ÁPKTV_ILKTa��lILa�¾�yV q GC QRa[YQRa g BD[K_ILK g BJI � H�QPm_m_I!S^ILHDBJILSBD�lILKpA�I87vV_I9¿�G
SUI�mTVTBDC!C�ILa t `Åa|aYQRVT¾KTHDBJZ_[�ILK4È�NK\QPZ_[�I4�yBDSV#I�mÉBDC!C�ILK)klILK_m_Z\[BJI g ILa�I½�,ÁP�yHDBJZ_[flILBDV_ILa q ILBDa�ILa
ÈdQPZ_[]klILKT[YQRHDV|QRG�mT¿�G g KT¾�Z_flILa q m_O g QPm_m g BJI 5 S^ILK_m_Z_[a�ILB g Ga��BDa g ILK;Þ'OPKTVÅÆ-QR[H³¿�Æ4BJm_Z_[�ILa
¿�Æ³ILBÉBDa[YQRHDVTHDBJZ_[�nR[aHDBJZ\[�ILa�A�I87dV_ILa�m_IL[Kj�lILKTBDa��m\ILBDa?fyQRaa t `ÅC E7vVTK_ILC|c¡QRHDH)�yBDSV=I�mjflILB �
a�I 5 S^ILK_m_Z_[a�ILB g Ga� t�� QRV4C9QRa¡�ÄI g OvZ_[�ILBDa�I ° KTGNNUI+klOPa@BDa[YQRHDVTHDBJZ_[,nR[aHDBJZ_[�ILa?A�I87vV_ILa qm_O@Æ4BDK g I�mpC�ILBJmTV�ILBDa�I��lILÆ4BJm_m_I6�?ILa�lI9klOPa�Þ±ÁPKTV_ILKTa��lILS^ILa q C!BDV g ILKk�TI g ILKpA�I87dV g ILK
° KTGNNUI;ILBDa�I 5 S^ILK_m_Z_[a�ILB g Ga�ßQRGdc�Æ-ILBJmTV t

Û�Yû�þK�
	
�dü ÃjG�Z_[±K_I g QRfvVTBJOPa�ILHDH;SUI}QRKTS^ILBDV_ILV_I�A�I87dV_IÇmTBDa g aBJZ_[]Vßc�K_ILB+klOPa � I�Z_[�V_m_Z_[K_ILBDS � Ga g
A�BDNNdc�IL[HJILKTa�O g ILK=Ga�yK\QRC!C9QRVTBJm_Z_[�ILa«ÈdnRVT¿}ILa t hjC�m_O%C�IL[K;�yBDHDV g BJI�m=c�¾K+c�K_ILBÉ�lI�m_Z_[KTBJI �
SUILa�I;A�I87vV_I;Æ4BJI7¿�GCFÀ�ILBJmTNBJILH�E)C9QRBDHJm t

ÞínR[K_ILa g@g BJI;ILK_mTV_ILa@S^ILB g ILa@Ga g@g ILK4HJILVT¿�V_I;Ãjm_NUILfvV g BJI;´ÖILKTaYQRGdc��]QRS^I;ILK_m_Z\[]Æ³ILK_ILa q Æ4BDKTfvV
[�OP[�I � I g Ga g QRa¿½aYQPZ_[�Æ³ILBJmTHDBJZ\[ßILKTHJILBJZ\[]V_ILKTa g Í-�0[�ÓUØK\�1²¥g°jÒ�wyxyxdz>ª qyg QRKTBDa9ÃjS�m_Z_[aBDVTV %�t %�t�� Õ t À�ILB
m_IL[K)fvGKT¿}ILa9A�I87vV_ILaÇÍ¡ÈdnRVT¿}ILa	ÕÉklILK_m_Z\[YnRKÄc�V-mTBJZ_[ g ILK�¿�Æ³ILBDV_Ii�#Gaf�V#a�OvZ_[ q Æ³ILBDHYa�GK�Æ-ILaBD�lI½Þ±ÁPK �
V_ILK|BDaÂILBDa�ILC ÈdQRVT¿�ILa]VT[YQRHDV_ILaÌmTBDa grt Ãia g ILK_ILK_m\ILBDV_m!BJmTV9QRG�m g ILC m_ILHDS^ILa ° KTGa g C!BDV!Æ³ILaBD�lILK� I g Ga g QRa¿pBDaa�ILKT[YQRHDSÇILBDa�I�m=ÈdQRVT¿}I�m+¿�G?K_I�Z_[a�ILa t ÈdQRVT¿�f�H�QPm\mTB:9�fPQRVTBJOPaÇm_Z\[�ILBDa]V g QR[�ILK+m_Z\[]Æ4BJILKTB �
�lILK;¿�G�m\ILBDa�QRHJmoA�I87dVTfvH�QPm_mTB:9�fyQRVTBJOPa t à	Æ-QRKpfPQRaa g QPm7ÊjBDklI}QRG g ILK � I g Ga g QRa¿�BDa g ILK7�]QRa¿}ILa
ÈdQRVT¿}m\QRC!C!HDGa��klILKT�yHJILBJZ_[�SYQRK�C!BDV³ILBDa�ILK½ÈdQRC!C!HDGa�pklOPa6H�nRa�lILK_ILa6A�I87dV_ILaßm_ILBDa q Æ-ILaa6ILBDa�I½�lI �
a�¾�lILa g �yK_OdllI ° KTGNN^I+klOPaßÞÌÁPKTV_ILKTaß¿�G�m\QRC!C�ILa � BDa]Æ³ILBJm\I7QRGdc g BJI � H�QPm_m_I+ILBDa�I�m4ÈdQRVT¿}I�m��yBDSV tM+BJI;�,ILa�lI g ILK 5 S^ILK_m_Z_[a�ILB g Ga�lILa.�ÄI g I�m+ÈdQRVT¿}I�m4C!BDV g BJI�m_ILK ° KTGNN^I=BJmTViQRS^ILK q QRGdc��yKTGa g@g ILK� ¾KT¿}I g I�m+ÈdQRVT¿}I�m q Æ4BJI g ILK½�lILKTBDa�lILK=QRHJm4SUILBrH�nRa�lILK_ILa?A�I87dV_ILa t

ÃjG�m g BJI�m\ILa ° KT¾a g ILaÝfPQRaaÙQRa�lILa�OPC!C�ILaÑÆ-ILK g ILa q�g QPm\m g BJI � H�QPm\mTB:9�fPQRVTBJOPaÑklOPaÙÈdnRVT¿}ILaC!BDV!S^ILfPQRaa�V_ILaÂA�I87dVTf�H�QPm\mTB:9�fPQRVTBJOPa�m_C�ILVT[�O g ILa aBJZ_[]V6m_OÇ�yGV_I@��ILKÄceOPKTC9QRa¿/ILKTSKTBDa�yV�Æ4BJI g BJI
klOPa'H�nRa�lILK_ILaÙA�I87dV_ILa t �,IL[KpE#KÄc�OPHD��klILK_m_NKTBJZ_[]V|�lIL¿�BJILHDV_I�m!ÈdQRVT¿>9�HDV_ILKTaÝBDaÝA�I87dV_ILa q�g BJI�klOPKT[�ILK
BDa�mT�lI�m�QRCoVjQRHJmiK_ILHJILkPQRa�VifvH�QPm_mTB:9�¿�BJILKTViÆ4GK g ILa t ÃiS�m\Z_[aBDVTVò? t w t�� a�ILaa]V g BJI7E)KT�lILSaBJm_m_I g ILKiI87 �
N^ILKTBDC�ILa]V_ILHDHJILa 5 S^ILKTNKT¾dc�Ga� g BJI�m_ILKi�?GVTC9Q�lyGa�lILa t

z<=
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Ù«È{ô È õ ¸kÊvZIÐV ¶kÓDÑ»Z|¸½ºRÎ%ó ÓDÐ�¶7¹ÕÓDÑ»Z|¸
MjBJI7Ü#ILKÄceQR[K_ILa?¿�GKj`Åadc�OPKTC9QRVTBJOPa�m_I87dVTK\QRfvVTBJOPa/SBDH g ILa/BDa�m\ORc�ILKTa,ILBDa�IoÃjG�mTaYQR[C�I;BDa g BJI�m\ILC � Q �
NBDV_ILH q QRHJm�S^ILB�BD[a�ILa g BJI � ILNK\nPm_ILa]V\QRVTBJOPa g ILK!A�I87vV_I%aBJZ_[�V�m_O}Æ-ILBDV9QRS�mTVTK\QR[BJILKTV!BJmTV q Æ4BJI g BJI�m
BDa g ILa�QRa g ILK_ILa��lILaYQRaa�V_ILa/À�ILK_ILBJZ_[�ILa/ORc�V g ILK4WYQRHDHrBJmTV t `ba�m_SUI�m_OPa g ILK_I+Æ4BDK g flILBDa�I=Ü#ILfvV_OPK g QRK �
mTV_ILHDHDGa�!klILKTÆ³ILa g ILV t M+ILK ° KTGa g BJmTV qdg QPm_m g BJI;I87dVTK\QR[BJILKTV_ILa/`badceOPKTC9QRVTBJOPa�ILa�BDa%c�¾K½�?ILa�m_Z\[�ILaklILK_mTV\nRa g HDBJZ_[�ILK7W�OPKTC klOPKTHDBJIL�lILa�Cp¾�m_m_ILa t À�ILB g ILa'QRa g ILK_ILaÇÜ#ILKÄceQR[K_ILa��lIL[�V;I�m+IL[�ILK=GC ILBDa�I
C9QPm_Z_[BDa�ILHDHJI=ÃjG�mTÆ-QR[HUklOPa%A�I87vV_ILaßO g ILK-A�I87vVTV_ILBDHJILa�QRHJm³GC u N^ILK\QRVTBJOPa�ILaßC!BDV g ILCåA�I87dV-O g ILK
ILBDa¿}ILHDa�ILa<ÈdnRVT¿}ILa q Æ4BJI,SUILB g ILK%`ÅadceOPKTC9QRVTBJOPa�m_I87vVTK\QRfvVTBJOPa t `badceOPKTC9QRVTBJOPa�m_I87dVTK\QRf�VTBJOPa<QRKTS^ILBDV_ILV
QRHJm_O ^ aYnR[�ILK7QRCáA�I87vV _�t M+BJI�m+�yBDHDV7QRG�Z_[Çc�¾K g BJI|QRGV_OPC9QRVTBJm_Z_[�I9A�I87dVT¿�G�m\QRC!C�ILadceQPm\mTGa��Í�mTBJIL[�I
ÃiS�m_Z\[aBDVTV �dt ; t z$Õ t

`badceOPKTC9QRVTBJOPa�m_I87dVTK\QRf�VTBJOPa�mTV_IL[�VjBDa g ILKjÊ=QPZ_[dceOPHD�lIpc�KT¾[�ILK_ILK7È�ÛdmTV_ILC�I q	g BJI�mTBJZ\[?C!BDV+klOPHDHJILC
A�I87dVTklILK_mTV\nRa g aBJm½S^I�ceQPm\mTV_ILaßGa g@g BJI=Ga]V_ILK½�yK_OdllILCFÃjGdc�Æ-QRa g ILK_mTV_ILHDHDV4Æ4GK g ILa q QRSUILK½m_Z\[HJI�Z_[�V
C!BDV%S^ILHDBJILSBD�lILaíA�I87dV_ILaíGC!�lIL[�ILaíflOPaa]V_ILaíGa g m_Z\[]Æ4BJILKTBD�«¿�G±S^ILÆ³ILKTV_ILaíÆ-QRK_ILa Í�Æ�QRaaíBJmTV
ILBDaÙA�I87vV ^ klILK_mTV\QRa g ILa«Æ³OPK g ILa _-Â Õ t �?BDV g ILaÙ�,I�m_m\QR�lIßhja g ILK_mTV\QRa g BDa�Ý²-OPadceILK_ILa�Z�I�m/Í��?h;²4ÕQRSÙE#a g I g ILK�QPZ\[]VT¿�BD�lILK ��QR[K_I%ILa�VbÆ4BJZ\flILHDV_I/mTBJZ\[ g QR[�ILK�ILBDa�I%K_I g G¿�BJILKTV_I�ÃjGdc��]QRSUI ¹ �ÉE#m�Æ4BDK g
a]GK,aYQPZ_[ïSUI�mTVTBDC!CpV_ILa q klOPKT[�ILK/ceI�mTVT�lILHJIL�yV_ILa `badceOPKTC9QRVTBJOPa�ILaï�lI�mTG�Z_[�V t M+BJIÑW�I�mTVTHJIL�yGa�íILK �
c�OPHD�yV g GK_Z_[@mTN^IL¿�B:9Ym_Z_[�I=ÃjG�mT�]QRS^I�c�OPKTC9QRV_I q m_OP�lILaYQRaa�V_I/í	���{ê	¢D¤y�b����O g ILK½ÈvZ_[YQRSHJOPa�ILa q�g BJI+ILBDa�I
Ãia¿$QR[H=klOPa éY¢D¬y���?Í¡È�V_I�Z_fvNH�nRVT¿}ILa	Õ�QRGdc�Æ³ILBJm\ILa q4g BJI?�lI�c�¾HDHDV@Æ³ILK g ILaíC!BDV�ILBDa¿}ILHDa�ILa<�#[K\QPm_ILa
O g ILK,ÞÌÁPKTV_ILKTa g I�mÇA�I87dV_I�m«Í-����ÚYÚ�Ð2<8äÇGa g æ_ÒF UØ�Ð2</z<=1=1=�ª q ���Ò<�¥=\�¤°½Ø�Ô'Ga g [�Ó�ÔÖÐ�Ò9z<=1=1=�ª q��ê=ÓY£�¥�Ð%Ga g 6#Ð�1ÖÔÖÐ� �ä«z<=1=1?�ª�Õ t À�ILBJmTNBJILHJmTÆ-ILBJm_I��yBDa�?I�m;SUILB g ILKomTBJILSV_ILa'Ga g SBJm_[�ILK7HJILVT¿�V_ILa
�?h;² GCáàUILBDVTGa�lm\QRKTVTBDflILH qUg BJIpÈ�V\QRKTV_mjklOPa � QRflILV_ILa�Ga g?� QRGC�m_Z\[B:�^ILa/¿�GC `Åa[YQRHDV½[YQRVTV_ILa t
ÃiGdc��]QRSUI g ILK�QRa g ILK � OPadceILK_ILa¿-V_ILBDHDa�IL[C�ILa g ILa�È�ÛdmTV_ILC�I�Æ-QRKÉI�m q �TI g ILaoBDC � OPKTNG�mÉILKTÆ-nR[a]V_ILa
È�V\QRKTVi¿�G?ILKTflILaa�ILaÇGa g C!BDVjM=ILV\QRBDH�QRa�]QRSUILaÇ¿�G,ÃiKTV g I�m � QRGC�m_Z_[B:�rI�m q ÊjGVT¿�H�QPmTV q È�V\QRKTVT¿}ILBDV �
NGaf�V½Ga g È�V\QRKTV_OPKTVi¿�G�klILK_m_IL[�ILa t M=QR¿�G?m_OPHDHDV_I7ILKTfyQRaa]ViÆ-ILK g ILa q OPS g ILK;È�V\QRKTV½�lILHDGa�lILa/Æ�QRK
Ga g OPS�I�m7mTBJZ\['GC ILBDa�ILa'¿�BDkvBDHJILa�O g ILK;C!BDHDBDV\nRKTBJm_Z_[�ILaÙW�HDG�@[YQRa g ILHDV_I t²� BJILK7�]QRS�I�moQRHJm_Oßa�GK
ILBDa%C�ÁP�yHDBJZ\[�I�miA�ILC!NH�QRV_I6Í¡È�V\QRKTV½ILBDa�I�m � QRGC�m\Z_[B:�rI�m÷öRILBDa�ILK � QRflILV_I$Õ t A�ILC!NH�QRV_I�m½flÁPaa�ILa�mTBJZ\[
c�¾K-ILBDa�I½Æ³ILBDV_ILK_I+C9QPm_Z\[BDa�ILHDHJI+Ü#ILK\QRKTSUILBDVTGa�!ILBD�ya�ILa q SUILBJmTNBJILHJm_Æ³ILBJm_IjBDa9NYQRKTVTBJILHDHrmTVTKTGfvVTGKTBJILKTV_ILa
M=QRV_ILa�SYQRaflILa t

E)BDaÑVbÛvNBJm_Z_[�I�m|`Åadc�OPKTC9QRVTBJOPa�m_I87dVTK\QRfvVTBJOPa�m_mTÛdmTV_ILC S^ILa]GVT¿�V q GC g ILaÙA�I87dV�¿�GÑQRaYQRHDÛdmTBJILK_ILa q
g BJI7BDa � QRNBDV_ILHÉw6QRa�lI�c�¾[KTV_ILa�mTNK\QPZ\[]klILK\QRKTS^ILBDV_ILa g ILa'Ü#ILKÄceQR[K_ILa,SBJmj[BDa?¿�GP�	QPZ_[�ILa��ÉQRK_m_ILKTa
Í-����Ú�ÚYÐ2<8äÇGa g æ_Ò^ UØ�Ð2<?z<=1=1=�ª�Õ t à	G�m\nRVT¿�HDBJZ\[�I³E)HJILC�ILa�V_I³m_BDa g ILBDa�I�E)BD�lILaaYQRC�ILa�ILKTflILaa�Ga� q C!BDV
g ILK�Ê=QRC�ILaÝklOPaÙ��ILK_m_OPa�ILa q W�BDKTC�ILaÑILV_Z t ILKTfyQRaa]V|Æ³ILK g ILa q Ga g ORc�V|ILBDa � OPK_I�c�ILK_ILa¿ � �,O g GH q
C!BDV g ILC klILK_mTG�Z\[]V@Æ4BDK grq klILK_m_Z\[BJI g ILa�I�E)KTÆ-nR[a�Ga�lILa g I�m_m_ILHDS^ILa u S��ÄILfvV_I�m%¿�G�m\QRC!C�ILaí¿�G
SKTBDa�lILa t à	GC À�ILBJmTNBJILHjflÁPaa]V_I?ILBDa�I/W�BDKTC9Q�¿�GaYnPZ\[�mTV6C!BDV9BD[K_ILC Ê=QRC�ILa·Ga g m_NYnRV_ILK�C!BDV
BD[K_ILCôW�BDKTC�ILa�mTBDVT¿=O g ILK g ILCôÊ=QRC�ILa g I�m³E)BD�lILa�VT¾C�ILK_m4�lILaYQRaa]V�Æ-ILK g ILa t E#BDa�IjÀ�I�m_Z\[K_ILBDSGa�
g ILKÉ�,ILVT[�O g ILa�¿�GK#E#KTflILaa]Ga�7klOPa � OPK_I�ceILK_ILa¿½BJmTV�[BJILK)aBJZ_[�V)a�OPVbÆ-ILa g BD�%Í�mTBJI 9�a g ILV)mTBJZ_[9QRS^ILK
BDaM����Ú�ÚYÐ2<8äÇGa g æ_ÒF UØ�Ð2</z<=1=1=�ª�Õ t

à	GK½E)KTflILaa]Ga� g ILK4K_ILHJILkyQRa]V_ILa?A�I87vV_m_V_ILHDHJILa�SUILa�GVT¿}ILa/m_OPHJZ\[�IpÈ�Ûvm_V_ILC�I7��QRVTV_ILKTa�m q�g BJI;�lI �
aYQRGçQRa�lILSUILa q Æ-ILHJZ_[�I�Þ±ÁPKTV_ILK�Í�O g ILK@Þ'OPKTV\QRKTV_ILa	ÕßBDaíÆ³ILHJZ_[�ILK � ILBD[�ILadceOPHD�lIÇ�lI�c�Ga g ILa<Æ-ILK �
g ILa'Co¾�m_m\ILa q GC g BJI!Þ�QR[H-ILBDa�I�moA�ILC!NH�QRV_I�mp¿�G'K_I�Z\[]VÄceILKTVTBD�lILa±Í<í����D�}�]�L���,ILBDa�I�moA�ILC!NH�QRV_I�m�Õ
O g ILK�ILBDa�ILa È�HJOPV�¿�GÙc�¾HDHJILa t ÃjG�llILK g ILC klILKTÆ³ILa g ILaÌmTBJI@mTÛva]V\QRfvVTBJm_Z_[�I�Ãja�]QRS^ILa g I�m���QRK_m\ILK_m
Ga g öRO g ILKßQRa g ILK_I/E)KT�lILSaBJm_m\I g ILK%È�NK\QPZ\[]klILK\QRKTS^ILBDVTGa� t E)BDa�I 5 S^ILK_mTBJZ_[�V9¾S^ILK9m_OPHJZ\[�I?�ÉQRV �
V_ILKTa�m«9�a g ILV9mTBJZ\[«BDa�� Ï�¬�Ò�<]ÐØ z<=1=1=Fª t M;QÇI�m|kvBJILHJI@�?ÁP�yHDBJZ\[flILBDV_ILa �yBDSV q ILBDa�ILa±ÈdQPZ_[]klILKT[YQRHDV
¿ ,�j�uB¬i�iqlmSø(f0srtbz|k�g~��k�p|j÷ù 2�f�zrq£znql�éËngv¢ qlgijU�vfhk�mek�p * fhoiuhyl�Ìq£p|��k�f�z�¬
wyx
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BDaÝaYQRVT¾KTHDBJZ_[�ILK%È�NK\QPZ\[�IßQRG�m_¿�G g KT¾�Z_flILa q mTBDa g k�BJILHJI%�ÉQRVTV_ILKTa�m|NK_O?A�ILC!NH�QRV_Ißa�OPVbÆ³ILa g BD��Ga g
g BJI7à	G�m\QRC!C�ILa�mTV_ILHDHDGa�6SUI g ILGV_ILV½ILBDa�ILa�m\IL[K-[�OP[�ILa�ÃjGdc�Æ-QRa grt M=I�mT[YQRHDS@Æ4BDK g [BJILKiQRG�Z_[@C9Q �
m_Z\[BDa�ILHDHJI�mÉ´ÖILKTa�ILa�ILBDa�lI�m\ILVT¿�V<¿ g QR¿�G��yBDSV¹���N<�¥=\R¤½°½Ø�Ô'Ga g [�Ó�Ô�Ð�Ò�z<=1=1=dªvILBDa�I³�yGV_I 5 SUILK_m_BJZ_[]V t
Ê=QPZ_[.���|Ú�Ú�Ð�<Kä,Ga g æ_Ò^ UØ�Ð�</z<=1=1=dªlSUILa�ÁPVTBD�lILapQRHDHJILK g BDa�lmÉQRG�Z_[p´ÖILKTa]klILKÄc¡QR[K_ILap[�OP[�ILapC�ILa�m_Z_[ �
HDBJZ\[�ILa%ÃjGdc�Æ�QRa grq�g Q g BJI½¿�GCå´ÖILKTa�ILaßa�OPVbÆ-ILa g BD�lI=Ü#OPKTflILaa¿}ILBJZ_[a�Ga��klOPa%A�I87vV-C!BDV g ILC c�¾K
`Åadc�OPKTC9QRVTBJOPa�m\I87vVTK\QRfvVTBJOPaÝa�ÁPVTBD�lILaÙM=ILV\QRBDHDHDBJILKTVT[�ILBDV_mT�yK\Q g Co¾[�m\QRC Ga g ceIL[HJILK\QRadc¡nRHDHDBD�?BJmTV t M=ILK
Ãja�m\QRVT¿!BDaw� ] ¥»<�Ó¡�
�9Ga g [�Ó�ÔÖÐ�Ò9z<=1=1=�ª�SBJILV_ILV7[BJILKpILBDa�ILa�ÃiG�m_Æ³IL� q BDa g ILC g ILK � OPa]V_I87dVoklOPa
Æ-ILaBD�lILa�ÃjG�mT�]QRa�lmTÆ-ÁPKTV_ILKTa�ILBDa�ILK�m_ILC9QRa�VTBJm_Z_[�ILa � QRV_IL�lOPKTBJI-S^ILa]GVT¿�V�Æ4BDK grq GCòÆ³ILBDV_ILK_I-ÞÌÁPKTV_ILK
g ILK � QRV_IL�lOPKTBJIo¿�Gq9�a g ILa qYg ILK_ILa � OPa]V_I87dV_Iom_Z\[HDBJI>lyHDBJZ_[«Í�aYQPZ_[,`bV_ILK\QRVTBJOPa	Õ-¿�G?��QRVTV_ILKTa�mic�¾[K_ILa t
�,ILa�m_Z_[HDBJZ\[�ILK_mTV_ILHDHDV_I���QRVTV_ILKTa�m�HDBJI�c�ILKTa�QRS^ILKÉSBJmT[�ILK)ILVbÆ-QPm#SUI�m_m\ILK_I³E)KT�lILSaBJm\m_I4QRHJm#QRGV_OPC9QRVTBJm_Z_[
�lILHJILKTa�V_I6Í-���|Ú�Ú�Ð2<8ä,Ga g æ_ÒF UØ�Ð2<?z<=1=1=�ª�Õ t

M+BJI�m_I 5 S^ILK_mTBJZ_[�V!¾SUILK��,ILVT[�O g ILa·¿�GK�`badceOPKTC9QRVTBJOPa�m_I87dVTK\QRf�VTBJOPaÂC9QR�ÝILVbÆ-QPm9f�aYQRNN«Ga g
OPS^ILK-�	nPZ_[HDBJZ\[�m_ILBDa qdg BJILa]V�[BJILK½QRSUILK�a]GK�¿�GK4E)BDa�OPK g a�Ga� g ILK-M+BDNHJOPC9QRKTS^ILBDV<�dflILBDa�I=mTNUIL¿�BJILHDHJILa
Ü#ILKÄc¡QR[K_ILa6m_OPHJZ\[�ILK4È�ÛdmTV_ILC�IiflOPC!C�ILa6BDa g BJI�m\ILK³ÃjKTSUILBDV³¿�GC E)BDa�m\QRVT¿ t È�V\QRVTV g I�m_m_ILa%m_OPHDHJILa q Æ4BJI
g ILK�A�BDV_ILH g ILK-ÃjKTSUILBDV4QRa g ILGV_ILV q `Åadc�OPKTC9QRVTBJOPa�ILaß�lI�c�Ga g ILa%Æ-ILK g ILa q BDa g ILC A�ILBDHJI¹�TI g I�m³A�I87vV_I�m
QRGdc g QPmÉÜ#OPKTflOPC!C�ILa g ILK)�lILÆ4¾a�m_Z_[�V_ILa9`Åadc�OPKTC9QRVTBJOPa!�lILNKT¾dc�V)Æ³ILK g ILa qlg QRaa9QRS^ILKÉaBJZ_[�V#Æ³ILBDV_ILK
QRaYQRHDÛdmTBJILKTV-Æ³ILK g ILa/QRG�llILK�¿�GK-ILklILa�VTG�ILHDHJILa@Ü#ILKTf�¾KT¿�Ga�/Í � QRNBDV_ILHv;lÕ t E)BDa�nR[aHDBJZ_[�I�m�Ü#OPKT�lIL[�ILa9�a g ILV=C9QRaÇSUILB g ILK=�lIL¿�BJILHDV_ILa'A�I87dVT¿�G�m\QRC!C�ILadc¡QPm_mTGa� q QRGdc g BJI�BDC aYnPZ_[�mTV_ILa'ÃjS�m_Z\[aBDVTV=ILBDa �
�lIL�]QRa�lILa�Æ4BDK grt

Ù�ÈüûÀÈ É ¼!Ó2ZÒV ¶!ÓDÑ�ºxORQkÎ S/Î%ó Ó�ý4¼½ºU¶�V@V Î+¸!Ê�¶½º	º�¼o¸4»
à	G�m\QRC!C�ILadc¡QPm_mTGa�lILaÌILBDa�I�m9A�I87vV_I�m6klILKT[�ILH�c�ILaÌ´ÖI�m_ILKTa ¿�G·ILBDa�ILC m_Z\[a�ILHDHJILa 5 S^ILKTSHDBJZ_f«¾S^ILK
g ILaÇ`ba[YQRHDV g I�m=A�I87dV_I�m q OP[a�I�BD[aÇ�]QRa¿�HJI�m\ILa?¿�GÇCo¾�m\m_ILa t �,ILa�m_Z\[HDBJZ_['ILK_mTV_ILHDHDV_I9à	G�m\QRC!C�ILa �
c¡QPm_mTGa�lILap�lILSUILa g QR¿�G|B g I}QRHDVbÛvNBJm_Z_[ g BJI³Æ³I�m_ILa�VTHDBJZ_[�ILa!BDa[YQRHDVTHDBJZ\[�ILa9�)GafvV_I�BDa��lILK\QF�UV_ILK)W�OPKTC q
C!BDV#ILBD�lILa�ILa�W�OPKTCpGHDBJILKTGa�lILa6Ga g ¾S^ILK_mTBJZ\[]VTHDBJZ_[%�lI�OPK g a�ILV#Æ4BJI g ILK t M;QRC!BDV#klILKTSGa g ILa�BJm_VÉILBDa�I
E)BDa�OPK g a�Ga�?klILK_m\Z_[BJI g ILa�ILK!A�I87dVTV_ILBDHJI�BDC � BDa�SHDBJZ_fÝQRGdc4BD[K_I � ILHJILkPQRa¿ t ��QPm_m�QR�lILa q�g BJI9ILBDa�ILa
m_Z\[�OPa'�lILaYQRaa]V_ILaÙ�)GafvV7aYnR[�ILKpQRG�mÄc�¾[K_ILa�O g ILKoÀ�ILBJmTNBJILHJI!�lILS^ILa q Æ³ILK g ILaÝBDa�ILBDa�ILK�à	G�m\QRC �
C�ILadc¡QPm_mTGa��Æ-ILaBD�lILK�SUILKT¾�Z\fvm_BJZ_[]VTBD�yVßQRHJm�ILBDaHJILBDV_ILa g I�O g ILK!¿�G�m\QRC!C�ILadc¡QPm_m_ILa g I�ÃjS�m_Z_[aBDVTV_I t
M+BJI@nRG�llILK_I?È�VTKTGfvVTGK�ILBDa�I�m!A�I87dV_I�m�mTNBJILHDV g QRS^ILB4�lILaYQRG�m_O�ILBDa�I � OPHDHJI%Æ4BJI g QPm|C�ILa�m_Z\[HDBJZ_[�I� BDa]V_ILKT�yKTGa g Æ4BJm_m\ILa t

`Åaq��®pÓ ¦ :ÝGa g ÏÝØ¯  \�¬«z<=1= s ª�Æ-ILK g ILa%à	G�m\QRC!C�ILadc¡QPm_mTGa�lILa�klOPa�A�I87vV_ILa!aYQPZ\[!c�OPHD�lILa g ILa
° I�m_BJZ_[]V_m_NGaf�V_ILa,ILBDa�lI�OPK g a�ILV<�

Á ¸��	�P�Ô»R¤y������O g ILK+���}�¬P����¤y�����F�]`Åa g BDfPQRVTBDklI7à	G�m\QRC!C�ILadc¡QPm_mTGa�lILa g BJILa�ILaßa]GK�¿�GK�m_Z_[a�ILHDHJILaE)BDa�OPK g a]Ga� g I�m7A�I87dV_I�m<¿^BDadceOPKTC9QRVTBDklI6à	G�m\QRC!C�ILadc¡QPm_mTGa�lILa'C9QPZ\[�ILaÝILBDa�Ü#ILK_mTV\nRa g aBJm
g I�m½A�I87dVTBDa[YQRHDV_mjOP[a�Io´ÖI�m_ILa g I�m½�]QRa¿}ILa?A�I87dV_I�m½C�ÁP�yHDBJZ_[ t

Á ¼½ºy���T¤�»��-O g ILK�I�Z_[]V_I�à	G�m\QRC!C�ILadc¡QPm_mTGa� q ILa�yHDBJm_Z\[Ñë; ��L���Ä¤]������E#BDaÝE7dVTK\QRf�V�ILa]VT[YnRHDV|a]GKA�ILBDHJI g I�m u KTBD�yBDaYQRHDV_I87vV_I�m<¿�ILBDaíÃjS�mTVTK\QPZLV6BJm_V6a�ILG c�OPKTCpGHDBJILKTV@aYQPZ_[±BDa[YQRHDVTHDBJZ_[�ILC Ü#ILK �
mTV\nRa g aBJm t

Á ªi���U�����������½O g ILKÉ�]�_���e��¢��ÿþ2� ° ILa�ILKTBJm_Z_[�I4à	G�m\QRC!C�ILadc¡QPm_mTGa�lILa|�lILS^ILaoC�ÁP�yHDBJZ_[�m_V)QRHDHJI³Æ4BJZ_[ �VTBD�lILa'ÃjmTN^ILfvV_I�ILBDa�I�moA�I87dV_I�m7Æ4BJI g ILK<¿^�lIL¿�BJILHDV_I�O g ILKoQRadc�K\QR�lI�OPKTBJILa�VTBJILKTV_Ißà	G�m�QRC!C�ILadceQPm �
mTGa�lILa�S^ILKT¾�Z_fdmTBJZ_[�VTBD�lILa/a]GK+Ãjm_NUILfvV_I qdg BJI;BDCF`Åa]V_ILK_I�m_m_I g I�miÀ-ILa�GVT¿}ILK_mjm_V_IL[�ILa t
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Á E)BDa¿}ILHDa�ILK@A�I87dVßO g ILKßA�I87dV_m\QRC!C!HDGa����E)BDa�I�à	G�m\QRC!C�ILadceQPm\mTGa�ÙfPQRaa a]GK%c�¾K%ILBDa�ILaA�I87dViO g ILK�c�¾K4C�IL[K_ILK_I%Í�BDa[YQRHDVTHDBJZ_[?klILKTÆ-QRa g V_I$ÕiA�I87dV_I7ILK_mTV_ILHDHDV½Æ-ILK g ILa t
`ba ��®oØ¡1ÖÔ�Ga g ÏÝØ�Ôv¥³z<=1= s ª7Æ4BDK g QRG�llILK g ILC g ILK�À�IL�yKTB:� g I�m/£�¬P�U�]�����¤y���6klILKTÆ-ILa g ILV q

g ILK³ILBDa�Iic�OPKTC9QRHJI � ILNK\nPm_ILa�V\QRVTBJOPa g I�m³K_I g G¿�BJILKTV_ILa@`Åa[YQRHDV_m³ILBDa�I�m�A�I87vV_I�m-S^IL¿}ILBJZ_[a�ILV t Þ'ILBDV_ILK_I
C�ÁP�yHDBJZ_[�I�Ã+mTN^ILf�V_I#¿�GK�²³[YQRK\QRf�V_ILKTBJm_BJILKTGa�+ILBDa�ILK�à	G�m�QRC!C�ILadceQPm_m_Ga�jmTBDa g A�I87vVT�lILaK_I q M=OPC9nRa�I
Ga g@g BJI7WK\QR�lI q OPS�ILBDa�IoÀ-ILÆ-ILKTVTGa�6O g ILK � KTBDVTBDf g I�m½A�I87dV_I�miILa�VT[YQRHDV_ILa/BJmTV t

�/BDV g BJI�m\ILa�À-IL�yKTB:�rILa�mTBDa g ¿�GCFÀ�ILBJmTNBJILH g BJI=�]nRa�yBD�lILaÇà	G�m\QRC!C�ILadceQPm\mTGa�lILa q�g BJI;¿�G�À�I �
�yBDaaíÆ4BJm_m_ILa�m_Z\[YQ�c�VTHDBJZ\[�ILK,ÃjKTSUILBDV_ILaçQRa�lIL�lILS^ILaçÆ-ILK g ILa q BDadceOPKTC9QRVTBDklI��lILa�ILKTBJm_Z\[�I�ÃjS�mTVTK\QPZLV_m
ILBDa�I�m½ILBDa¿}ILHDa�ILa,A�I87vV_I�m t `b[K_I7QRGV_OPC9QRVTBJm\Z_[�I�E)K_mTV_ILHDHDGa�9BJm_V½C!BDV½�yK_OdllILa,ÈvZ\[]Æ4BJILKTBD�yflILBDV_ILaÇklILK �
SGa g ILa q�g QjmTBJI#VTBJI�ceI�m�A�I87dVTklILK_mTV\nRa g aBJmÉGa gog QRC!BDVÉkvBJILH � BDa]V_ILKT�yKTGa g Æ4BJm_m_ILa|klOPK\QRG�m_m\ILVT¿�V�m_O$Æ4BJI
ILBDa�I � OPC!NUOPa�ILa�V_I4¿�GK�A�I87vVT�lILa�ILKTBJILKTGa� t `ba���®7Ø+1ÖÔÇGa g ÏÝØ�Ô²¥#z<=1= s ªdÆ³ILK g ILa�ILBDaBD�lI�Ãja�m\nRVT¿}I
[BJILKT¿�GÙQRGdc��lI�c�¾[KTV q�g BJI%QRGdc½�lILÆ4BJm\m_ILa'ceOPKTC9QRHJILa q m\ILC9QRa]VTBJm_Z\[�ILa � ILNK\nPm_ILa�V\QRVTBJOPa�ILaÑklOPaÑA�I87 �
VTBDa[YQRHDV_ILa�OPNUILKTBJILK_ILa@Ga gßg ILK_ILa � OPa g ILa�m�QRV_I;¿�GC ÃiG�mT�]QRa�lm_NGaf�V�c�¾Kià	G�m\QRC!C�ILadceQPm\mTGa�lILa
a�IL[C�ILa t M+BJI�m_I-ÃjGV_OPK_ILapC�ILKTflILa�QRS^ILKÉQRa qPg QPm_m g BJI³ÃjKTS^ILBDV_ILa|ILa�VbÆ-I g ILK)VT[�I�OPK_ILVTBJm_Z_[!�lILSHDBJILS^ILa
mTBDa g O g ILK g BJIpILa�V_mTV\QRa g ILa�ILaÝÈ�Ûvm_V_ILC�Ipm_Z\[HJI�Z_[�V7mTfPQRHDBJILK_ILa q QRHJm_O9c�¾KiS^ILHDBJILSBD�lI�A�I87vV_m�QRC!C!HDGa �
�lILa?Ga�lI�ILBD�ya�ILV;mTBDa g ¿ g BJI|ÈvZ\[]Æ4BJILKTBD�yflILBDV_ILaÝSUILB g ILK+E)a�VbÆ4BJZ\f�HDGa��V_I87dVTklILK_mTV_IL[�ILa g ILKpÈ�ÛdmTV_ILC�I
Æ4GK g ILa/m_Z_[�OPa/BDCXklOPKTBD�lILa/ÃjS�m_Z_[aBDVTV½Ga g BDa � QRNBDV_ILH�w|ILKTÆ-nR[a�V t

M;QR[�ILK9S^I�ceQPm_m\ILa·mTBJZ_[ k�BJILHJIÇÈ�Ûvm_V_ILC�I�¿�GK6A�I87vVT¿�G�m�QRC!C�ILadceQPm_m_Ga�ÝC!BDV%ILBDadceQPZ\[�ILK_ILa±�,I �
VT[�O g ILa q�g BJI7¿�GCáà	BJILHÖ[YQRS^ILa q BDa g BDfyQRVTBDklI7E7dVTK\QRf�V_Io¿�G/ILK_mTV_ILHDHJILaÝÍ-���|Ó+<�¨�Ò<ärÐ�¥�ÔÝILViQRH t z<=1=1=�ª�Õ t
MjBJI+à	G�m\QRC!C�ILadceQPm\mTGa�oBJmTV-QRHJm_O7ILBDa�I+à	G�m�QRC!C�ILa�mTV_ILHDHDGa�pklOPa6ÃiS�m\nRVT¿}ILa%O g ILK�ÈdnRVT¿}ILa g I�m�hjK �
mTNKTGa�lmTV_I87dV_I�m qg BJI=C!BDV4klILK_m_Z_[BJI g ILa�ILa,�?ILVT[�O g ILa/QRG�mT�lILÆ�nR[HDViÆ³ILK g ILa/flÁPaa�ILa t M+BJI=C�ILBJmTV_ILa
ÃiKTS^ILBDV_ILa�klILKTÆ-ILa g ILaÙILBDa�I6m\QRVT¿�Æ³ILBJm\I6E7dVTK\QRfvVTBJOPa q QRG�Z\[«ÈdQRVT¿>9�HDV_ILKTaÙ�lILaYQRaa]V<¿ÉÃjS�m\nRVT¿}I�Æ-ILK �
g ILaÌS^ILBJmTNBJILHJmTÆ-ILBJm_I,BDa � Ïz¥ÔäD UØ�ILVjQRH t z<=1= & ª=Ga g � áYäD KºPØ¡<�¤rÓY£@Ò^¤#¥ÉILVjQRH t z<=1= s ª7I87dVTK\QR[BJILKTV t
M=QPm#Ü#OPKT�lIL[�ILa9fyQRaa9QRHJm � H�QPm_mTB:9�fyQRVTBJOPa�klOPa%ÈdnRVT¿}ILa6S¿�Æ t ÃjS�m\nRVT¿}ILa6QRHJm)klILKTÆ-ILa g SYQRK�c�¾K#ILBDa�ILa
E7vVTK\QRfvV½O g ILK½aBJZ_[�Vi�lI�m_IL[�ILa�Æ-ILK g ILa t

`ba g BJI�m_ILK@M+BDNHJOPC9QRKTSUILBDV�m_NBJILHDV�ÈdQRVT¿>9�HDV_ILKTa<ILBDa�I,¿}ILa�VTK\QRHJI � OPHDHJI t ÃiHDHJILK g BDa�lm@m\OPHDHJILaÌa�GK
ÈdnRVT¿}I9¿�GC �lILÆ4¾a�m_Z_[�V_ILa«A�[�ILC9Q?I87dVTK\QR[BJILKTV�Æ³ILK g ILa q Æ-QPm�BJZ_[«�]�_���e�L¢©�b��� éU¤y�����#¢©�b�L���,a�ILaa�ILa
C�Á�Z\[]V_I t M+BJI-aYnPZ_[�mTV_ILa!S^ILB g ILa�hia�V_ILK\QRS�m_Z_[aBDVTV_I½SUIL[YQRa g ILHDa g QR[�ILK)Ü#ILKÄc¡QR[K_ILa!¿�GC ÈdQRVT¿>9�HDV_ILKTa
QRG�m g ILK�´rBDV_ILK\QRVTGK³Ga g6g BJI½Ü#OPKT�]QRS^IiklOPa%A�[�ILC�ILa6S^ILBUQRGV_OPC9QRVTBJm\Z_[�ILKià	G�m\QRC!C�ILadc¡QPm_mTGa� t E#m
Æ4BDK g6g ILGVTHDBJZ\[ qvg QPm\m g BJIj�lILaYQRaa]V_ILa@Ü#ILKÄc¡QR[K_ILa%c�¾K g BJIi�lI�mTV_ILHDHDV_I+ÃjGdc��]QRS^IiaBJZ\[]V��lI�ILBD�ya�ILV4mTBDa g
O g ILKpa�O�Z\[«QRa�lILNYQPm\mTVpÆ-ILK g ILaÙCo¾�m_m_ILa t M;QPm�aYnPZ_[�mTV_I � QRNBDV_ILH4ILKTH�nRGV_ILKTV g QR[�ILK g ILaÙILBD�lILa�ILa
Ãia�m\QRVT¿;¿�GCF�lIL¿�BJILHDV_ILa,ÈdQRVT¿>9�HDV_ILKTa t

Ü#OPKT[�ILK7m_OPHDHÉa�O�Z\[ÝQRGdc-ILBDa'�#K_OPSHJILC klOPa'E7vVTK\QRfvV_ILa'[BDa�lILÆ4BJI�m_ILa�Æ-ILK g ILav�ÖM;Q�ÈdnRVT¿}I�QRG�m
g ILC à	G�m�QRC!C�ILa[YQRa�«�lILKTBJm_m_ILa±Æ³ILK g ILa q BJmTV g BJIÇ´ÖI�mTSYQRKTflILBDV g ILK@E7dVTK\QRfvV_I?aYQRVT¾KTHDBJZ\[íaBJZ_[�V
m_O/�yGV!Æ4BJI g BJI%klOPa«a�ILGdceOPKTCoGHDBJILKTV_ILa·ÃjS�mTVTK\QPZLV_m t M;QPm|�yK_ÁdlyV_I@�)K_OPSHJILC S^ILB g ILK�´�I�mTSYQRKTflILBDV
BJmTV g BJI�Ü#ILKTÆ-ILa g Ga��klOPa�ÃiaYQRN[�OPK\Q q QRHJm_O%�)K_OPa�OPC�ILa'Ga g QRa g ILK_ILa�ÃjG�m g KT¾�Z_flILa qrg ILK_ILa'À�I �
¿�G�,a�GK9QRG�m|klOPKT[�ILKT�lIL[�ILa g ILa±ÈdnRVT¿}ILa«fvH�QRK|Æ4BDK grt E)BDa ÈdQRVT¿ßÆ4BJI ^ Ü#OPKò�TILa�ILC E#K_ILBD�yaBJm!�yBDa�
c�¾K�mTBJI6QRHDHJI�mp�yGV _ klILK g ILGVTHDBJZ_[�V g BJI�m<��ÈvO$Æ³OP[H g QPm�E)K_ILBD�yaBJm!QRHJm�QRG�Z\[ g BJI9��ILK_m_OPaÙCo¾�m_m_ILaÑBDa
klOPKTBD�lILaÌÈdnRVT¿}ILa·ILKTÆ-nR[a�V6Æ-OPK g ILa·m_ILBDa q GC g ILa±ÈdQRVT¿�klILK_mTV\nRa g HDBJZ_[ ¿�GÂC9QPZ_[�ILa t à	Æ-QRK9I87dB �
mTVTBJILK_ILaßÜ#ILKÄceQR[K_ILa qg BJI+¿�GK4ÃiG��YÁym_Ga��klOPa/QRaYQRN[�OPKTBJm\Z_[�ILa/À�IL¿�¾�lILa g BJILa�ILa qdg O�Z\[�mTBDa gßg BJI�m_I
a]GK%C9n�lyBD�ÑILKÄceOPHD�yK_ILBJZ_[±Ga g m_ILVT¿}ILaÌORc�V%Æ³ILBDVT�lIL[�ILa g IÇmTNK\QPZ_[HDBJZ\[�IÇÜ#ILK\QRKTSUILBDVTGa� g ILKßA�I87dV_I
klOPK\QRG�m+Í-�06ÉØ�Ú�Ú�¥�Ô�Ga g 6�ÐdØ�Ò$Ò9z<=1= % ª q �0/�Ð�ÔÖÔÖÐp¨2:ÑGa g ;=Ó+H#¬² UØ�Ð ¦ z<=1=1?Fª�Õ t M;QR[�ILK³klILKT¿�BJZ_[]V_ILV
C9QRa,S^ILB g ILK=E#K_mTV_ILHDHDGa�@klOPa�E7vVTK\QRfvV_ILaÇC�ILBJmTV7QRGdc³ILBDa�I|À�IL[YQRa g HDGa� g I�m+�#K_OPSHJILC�m q ¿�GC9QRH
E7vVTK\QRfvV_I;a�GK½BDa g BDfPQRVTBDklI�à	G�m\QRC!C�ILadceQPm\mTGa�lILa?m_ILBDa�m\OPHDHJILa t

wyw
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à	GK7A�I87vVT¿�G�m�QRC!C�ILadceQPm_m_Ga�?I87dBJmTVTBJILK_ILa�a�ILSUILa g ILa'ILKTÆ-nR[a]V_ILaÑa�OvZ_[�Æ³ILBDV_ILK_I9Ü#ILKÄceQR[K_ILa q
g BJI@¿�GC À�ILBJmTNBJILH+QRGdc g ILK�KT[�ILV_OPKTBJm_Z\[�ILaçÈ�VTKTGf�VTGK%ILBDa�I�m9A�I87dV_I�m6SUILKTG[�ILa Í-� Ï�Ø# �\�¬Âz<=1= s ª�Õ
O g ILK³BDCåA�I87dV-klOPKTflOPC!C�ILa g I � OPa¿}ILNV_I g GK_Z_[ßÜ#ILKTÆ-ILa g Ga��¾SUILKT�lI�OPK g a�ILV_ILK½À�IL�yKTB:�rIiklILK\QRHDH �
�lILC�ILBDa�ILKTa·Í-�06O¥�Ô«z<=1=1;dª�Õ t ÃjG�Z_['`ÅadceOPKTC9QRVTBJOPa�m_I87vVTK\QRfvVTBJOPa�BDC È�BDaa�I|klOPa�ÃiS�m\Z_[aBDVTV �dt % fyQRaa
klILKTÆ-ILa g ILV!Æ³ILK g ILaòÍ-� Ï \x/�Ð�ÓY£@ÔÇGa g5] Ø¯¨�Ð ¦ z<=1=1;Fª�Õ t ÈvOPHJZ_[�I@Ü#ILKÄc¡QR[K_ILaÂmTNBJILHJILaÑc�¾K g BJI�m\I
ÃjKTSUILBDV4flILBDa�I � OPHDHJI t

������{�S� �	�U�nò�à-Þç�n���6�
�?BDV;ÈdQRVT¿}I87dVTK\QRfvVTBJOPa'¿�GKoà	G�m\QRC!C�ILadceQPm\mTGa�@[YQRSUILa�mTBJZ\['ILBDa�I � ILBD[�I�klOPa�ÃiKTS^ILBDV_ILa�SUI�m\Z_[Yn�c �
VTBD�yV t ° ILa�ILK_ILHDH��lIL[�ILa�mTBJI9m_OßklOPK q �TI g ILC ÈdQRVT¿ g I�m7A�I87vV_I�m�ILBDa ° ILÆ4BJZ\[]Vp¿�G¿�G]Æ³ILBJm\ILaÝGa g'g BJIÈdnRVT¿}I!C!BDV g ILC [�ÁvZ_[�mTV_ILa ° ILÆ4BJZ_[�Voc�¾K g BJI%à	G�m�QRC!C�ILadceQPm_m_Ga�/¿�G'klILKTÆ-ILa g ILa t M;QRS^ILB#fyQRaaILa�VbÆ³I g ILK g BJI@C9QF7dBDC9QRHJI,à^QR[H g ILKßÈdnRVT¿}I�c�¾KÏ�TI g I?à	G�m\QRC!C�ILadc¡QPm_mTGa�ÝklOPKT�lIL�lILSUILa Æ³ILK g ILa
Í�ceI�mTV_I!E7dVTK\QRf�VTH�nRa�lI$Õ7O g ILK g QPmo�?BDa g I�mTVT�lILÆ4BJZ_[�Voc�¾KoILBDa�ILaÑÈdQRVT¿ q GC I87vVTK\QR[BJILKTVo¿�G'Æ³ILK g ILa
Í�kyQRKTB�QRSHJIßE7vVTK\QRfvVTH�nRa�lI$Õ t M;QPm9ÈdQRVT¿��lILÆ4BJZ_[�V�fyQRaa·QRG�m�ILBDa�ILK�O g ILK|C�IL[K_ILK_ILa g ILK|c�OPHD�lILa g ILa
E)BD�lILa�m\Z_[YQ�c�V_ILa?ILBDa�I�mjÈdQRVT¿}I�mi�lILÆ³OPaa�ILa/Æ-ILK g ILaÑÍ�kv�yH t ��®�Ó ¦ :ÝGa g ÏÝØ¯  \�¬Âz<=1= s ª�Õ t

Á ��OymTBDVTBJOPa g I�moÈdQRVT¿}I�m<�UÀ�ILB�àUILBDVTGa�lm\QRKTVTBDflILHDa'mTBDa g C�ILBJmTV_ILa�m g BJIpILK_m_V_ILa'ÈdnRVT¿}I|m_Z\[�OPa g BJISUI�mTV_I,à	G�m\QRC!C�ILadceQPm\mTGa� q Æ-ILBDH;àUILBDVTGa�lm\QRKTVTBDflILH=m_O�QRa�lILHJIL�yVßmTBDa grq#g QPm\m g BJI�Æ4BJZ\[]VTBD� �
mTV_ILa9`Åadc�OPKTC9QRVTBJOPa�ILa�¿�G�ILK_m_V#�lILaYQRaa]V-Æ³ILK g ILa t À-ILBUQRa g ILK_ILa6A�I87dVT�lILaK_I�m³flÁPaa]V_ILa%QRa g ILK_I
��OymTBDVTBJOPa�ILa?Æ4BJZ_[�VTBD�6m_ILBDa t M+BJI 5 SUILK_m\Z_[KTB�c�ViILBDa�I�m½A�I87dV_I�m½BJm_V4BDC!C�ILKim_IL[K½Æ4BJZ\[]VTBD� t

Á ÈvZ_[HD¾�m_m_ILH�ceOPKTCoGHDBJILKTGa�lILaÌÍb·��� ß³�]�T¤R�����_Õ8�ÖÈdnRVT¿}I qUg BJI�W�OPKTCpGHDBJILKTGa�lILa�Æ4BJI ^ `Åa g BJI�m_ILCÃiKTVTBDflILH�lIL[�V³I�mÉGC tDtDt _�q ^ à	G�m\QRC!C�ILadc¡QPm_m_ILa g�tDtDt _ O g ILK ^ ÞÌBJZ_[]VTBD�pBJmTV qtDtDt _ ILa]VT[YQRHDV_ILa q m_BDa gÆ4BJZ_[]VTBD�lILK;QRHJm½m_OPHJZ\[�I;C!BDV ^ ÃiHJm4À�ILBJmTNBJILH tDtDt _ O g ILK ^ ÃjC � QRa g Iom_ILBrSUILC�ILKTfvV tDtDt _�t
Á ²³[YQRK\QRf�V_ILKTBJmTVTBJm\Z_[�I!Þ±ÁPKTV_ILK<��ÈdnRVT¿}I qÖg BJI|Þ±ÁPKTV_ILK7ILa]VT[YQRHDV_ILa qÖg BJI|BDa g BJI�m_ILCËA�I87vV;[YnRG�9��
mTBDa g ÍeQRS�lI�m_IL[�ILa�klOPa�È�V_OPNN]Æ³ÁPKTV_ILKTa	Õ q O g ILK g BJI#aYQPZ_[!QRa g ILK_ILa!mTV\QRVTBJmTVTBJm_Z\[�ILa��ÇQ�llILa%Í�Æ4BJIí�Kë�¸L�Ä q ÃiS�m_Z\[aBDVTV �dt wlÕ�c�¾K g ILa?A�I87vV=Z_[YQRK\QRfvV_ILKTBJmTVTBJm_Z\[Çm_BDa grq mTBDa g �yGVic�¾K=à	G�m\QRC!C�ILa �
ceQPm_m_Ga�lILaÂ�lI�ILBD�ya�ILV t E#BDa�I,QRa g ILK_I,�?ILVT[�O g I q Z\[YQRK\QRf�V_ILKTBJm_VTBJm_Z_[�I?ÞÌÁPKTV_ILK%¿�G·ILKT[YQRHDV_ILa q
klILKTÆ³ILa g ILVoBD[K_I!m\ILC9QRa]VTBJm_Z\[�I�Ü#ILKTÆ-QRa g V_m\Z_[YQ�c�V t M+BJI�m=Æ4BDK g Þ��aºP���\¤P¢P·)¬R�d�����e¬P�@�lILaYQRaa]V q
mTBJIL[�I=Ga]V_ILa t

À�ILÆ-ILKTV_ILV)Æ4BDK g ÈdQRVT¿>9�HDV_ILKTa g GK_Z_[!Ü#ILKT�yHJILBJZ_[!C!BDV)C�ILa�m\Z_[HDBJZ_[�ILa9Ü#OPKT�]QRSUILav�y`Åa g ILa|C�ILBJmTV_ILa
A�I�mTV_mÖÆ4GK g ILa�A�I�mTVTN^ILK_m_OPa�ILa��lILSUILV_ILa q c�¾K��TI g ILaoBD[a�ILapklOPKT�lILHJIL�yV_ILa�A�I87vV g BJI³ÈdnRVT¿}I#¿�GpSUI�m_VTBDC �
C�ILa qlg BJI½c�¾K g ILa6A�I87dV-QRC Æ4BJZ_[]VTBD�lm_V_ILaßm_BDa grt M+BJI�m#BJmTV#aYQRVT¾KTHDBJZ\[%m_GS��ÄILfvVTBDk q Ga g9g BJI 5 S^ILK_ILBDa �
mTVTBDC!CpGa�p¿�Æ4BJm\Z_[�ILa g ILa6A�I�mTVTNUILK_m\OPa�ILa%BJm_V�aBJZ_[�V�Ga]S^I g BDa�yV³[�OvZ_[�Í�k��yH t � ] Ø�äK1'ILViQRH t z<=1?dz�ª�Õ t
E#miceIL[HDVjILBDa�I�È�V\QRa g QRK g m�QRC!C!HDGa�@klOPa,A�I87vV_ILa,C!BDViklOPKT�lIL�lILS^ILa�ILa��,QRKTfvBJILKTGa�lILa g ILK+Æ4BJZ_[ �
VTBD�lmTV_ILa?ÈdnRVT¿}I q QRa[YQRa g�g ILK_ILK½C9QRa g BJI7klILK_m_Z_[BJI g ILa�ILa?Ü#ILKÄceQR[K_ILa�klILKT�yHJILBJZ\[�ILa?flÁPaa�V_I t

`Åa �06Õ¥�Ô�Ga g ®pÓ ¦ : z<=1= & ª�Æ³ILK g ILaÙÆ4BJZ_[�VTBD�lI/ÈdQRVT¿�NUOym_BDVTBJOPa�ILa«C!BDV � BDH�c�I6ILBDa�I�m|AÖK\QRBDaBDa�lm �
flOPKTNG�m�ILKTC!BDVTV_ILHDV t `ÅC � OPKTNG�m|mTBDa g�g BJI9¿�GÝI87dVTK\QR[BJILK_ILa g ILaÂÈdnRVT¿}I6C9QRKTfvBJILKTV t �lI g ILK�ÈdQRVT¿9BJm_V
g GK_Z\[ g BJI!ÊiGC!C�ILKpm_ILBDa�I�m7ÃjS�m_Z_[aBDVTV_I�moGa g m_ILBDa�I!ÊiGC!C�ILKoBDa g BJI�m_ILC ÃjS�m_Z_[aBDVTV7�lILflILaa �
¿}ILBJZ\[a�ILV t M+GK_Z\[ÑÀ�I�mTVTBDC!CpGa�ÇILBDa�ILK u K g a]Ga�Ç¾S^ILK g ILaÝC�ÁP�yHDBJZ_[�ILa·ÈdQRVT¿�NUOym_BDVTBJOPa�ILaÙILKT[YnRHDV
C9QRaÂILBDa�I�QRHDHD�lILC�ILBDa�I��,ILVT[�O g I6¿�GC ÃjG�¾�a g ILaÂK_ILHJILkyQRa]V_ILK%ÈdnRVT¿}Ißa�GK�¾S^ILK�BD[K_I@��OymTBDVTBJOPa t
M+BJI9E#KT�lILSaBJm_m_I g ILGV_ILa g QRK\QRGdci[BDa q�g QPm_mpC9QRa g BJI�m_I�mpÜ#ILKÄc¡QR[K_ILaÝa�GKpBDa � OPCoSBDaYQRVTBJOPa«C!BDV
QRa g ILK_ILa�klILKTÆ-ILa g ILa?m_OPHDHDV_I t à	GCX�lIL¿�BJILHDV_ILaÇÈdQRVT¿>9�HDV_ILKTa?BJmTV½I�m4aBJZ_[�Vi�lI�ILBD�ya�ILV t

w �
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à	GC È�V\QRa g QRK g klILKÄc¡QR[K_ILa'[YQRV=mTBJZ_[ g BJI ° ILÆ4BJZ_[�VTGa��C!BDVTV_ILHJm§í�Kë�¸L�ÄoÍ�ÃiS�m\Z_[aBDVTV �dt wlÕ½ILa�V �Æ4BJZ_flILHDV-Í-�0;I UØ�Ô²¨�ÓY£ËILVjQRH t z<=1=1;�ª q ��è�Ð2\x1ÖÔÖÐ� Âz<=1=1?�ª q �0;I¬�:#¬v¤#¤rÓ#¤²ärÐ�ÔÙILV+QRH t wyxyxyx�ª�Õ t M+BJI¡í�8ë¸L�Ä � ° ILÆ4BJZ_[]V_I@QRHDHJILK�ÞÌÁPKTV_ILK|ILBDa�I�m!ÈdQRVT¿}I�mpÆ-ILK g ILa«mTGC!C!BJILKTV q Æ-QPm g BDK_ILf�V|ILBDa � QRaf�BDa�ÇQRHDHJILKÈdnRVT¿}I!ILKT�yBDSV t `baz��è�Ð2\x1ÖÔÖÐ� ·z<=1=1?�ª)Æ³ILK g ILa'E#KT�lILSaBJm_m_I|¿�Æ4BJm_Z\[�ILa������ � I�Z}QRHDH)S^ILB¡÷�±�� �)K_I �
ZLBJmTBJOPa�SBJm;¿�GÝ¥d§�� � I�Z}QRHDH#S^ILB�§���� �)K_I�ZLBJmTBJOPa��lILaYQRaa]V q �TI|aYQPZ_[ÝÃia¿$QR[H g ILK|ÈdnRVT¿}I qÖg BJI!¿�GK
à	G�m\QRC!C�ILadceQPm\mTGa�=¿�G�lILH�QPm_m_ILa!Æ³ILK g ILa/Í � I�Z}QRHDHdGa g �)K_I�ZLBJmTBJOPa!Æ³ILK g ILa!BDCïceOPHD�lILa g ILa � QRNBDV_ILH q
ÃiS�m_Z\[aBDVTV %�t�� ILKTH�nRGV_ILKTV�Õ t À�ILB�C�IL[KjC�ÁP�yHDBJZ\[�ILa'ÈdnRVT¿}ILa q QRHJm_O9�yK_ÁdllILK_ILK+´�nRa�lI g ILKjE½7vVTK\QRfvV_I q
mTV_ILBD�yV g ILK � I�Z}QRHDHDÆ³ILKTV q Æ-nR[K_ILa g,g ILKi�)K_I�ZLBJmTBJOPa�Æ³ILKTV;mTBDafvV t í�Kë�¸L�Ä-BJmTViILBDa?�ÇQ�l q�g QPm g BJIp²³[YQ �
K\QRf�V_ILKTBJmTVTBDf%ILBDa�I�m4Þ'OPKTV_I�m�c�¾K½m_ILBDa�ILa@�]QRa¿}ILa�A�I87dVjQRaaYnR[�ILKTV<¿ g QRC!BDV4BJm_V g BJI�m_I=�?ILVT[�O g I=aBJZ_[�V
g BDK_ILf�Vj¾SUILKTVTK\QR�ySYQRK+c�¾Ki�lIL¿�BJILHDV_I�moÈdQRVT¿>9�HDV_ILKTa q Æ³O6C9QRa g BJI|²³[YQRK\QRf�V_ILKTBJm_VTBDf?ILBDa�I�mjÞ'OPKTV_I�mic�¾K
ILBDa�SUI�m_VTBDC!CoV_I�m+A�[�ILC9Q!S^ILa�ÁPVTBD�yV tY� QRNBDV_ILH % Í�ÃiS�m\Z_[aBDVTV %�t w t wlÕ4SUI�m\Z_[K_ILBDSV q Æ4BJI g BJI�m_I�mi�ÇQ�l
C!BDV½ÃiaNYQPm_m_Ga�lILa@c�¾K4�lIL¿�BJILHDV_I�m;ÈdQRVT¿>9�HDV_ILKTa�klILKTÆ-ILa g ILVjÆ-ILK g ILa/fyQRaa t

`ba �0/.¬ÖÚ�¥�Ð2\,ILViQRH t z<=1=1;�ª7Æ4BDK g ÈdQRVT¿}I87dVTK\QRfvVTBJOPa<C!BDV�C9QPm_Z\[BDa�ILHDHJILC ´ÖILKTa�ILaçklILKTSGa g ILa q
Æ³OP¿�GÝILBDa�I%�?BJm_Z_[�Ga�?klILK_m_Z\[BJI g ILa�ILK!E)BD�lILa�m_Z_[YQ�c�V_ILaíÍ�Ã�VTVTKTBDSGV_I$Õ7klOPa«ÈdnRVT¿}ILa�S^ILa]GVT¿�V�Æ4BDK grt
MjBJI�m\IjÃjGV_OPK_ILaßklILKTÆ³ILa g ILa,ÈdQRVT¿�H�nRa�lI q ÈdQRVT¿�N^OymTBDVTBJOPa@BDaa�ILKT[YQRHDS�ILBDa�I�m4ÃjS�m\QRVT¿}I�m q Ü#OPKTflOPC!C�ILa
klOPa�BDC A�I87vVp[YnRG�9��lILaÝÞ'OPKTV_ILaÑGa g Ü#OPKTflOPC!C�ILaÙklOPa«ÈvZ_[HD¾�m_m_ILH�ceOPKTCoGHDBJILKTGa�lILa q GC ILBDa�ILa
ÈdQRVT¿�¿�G�Z_[YQRK\QRfvV_ILKTBJmTBJILK_ILa t ÃiHJmo´ÖILKTa]klILKÄc¡QR[K_ILaÙSUILa�GVT¿}ILaÝmTBJI g ILaÝÊ+QRBDklI � À4Q�ÛlI�m �b� H�QPm_mTB:9�fyQRV_OPK
Í�mTBJIL[�I�S�mTN�Æ t � Ïz¥Ôäx\x1ÖÐ�<(<?z<=1= & ª�Õ t M;QRS^ILBiÆ4GK g ILa g BJI�K_ILHJILkyQRa]V_ILa<ÈdnRVT¿}I g I�m � OPKTNG�m%aBJZ_[�V
NUILK � QRa g C9QRKTfvBJILKTV q m_OPa g ILKTa g GK_Z_[@Ü#ILKT�yHJILBJZ_[@C!BDViÈdnRVT¿}ILa qg BJI+BDa%C�ILa�m_Z_[HDBJZ\[/ILK_mTV_ILHDHDV_ILa/à	G �
m\QRC!C�ILadceQPm\mTGa�lILa g ILKiA�I87vV_IoklOPKTfPQRC�ILa q c�¾K4K_ILHJILkyQRa]VjSUI�c�Ga g ILa/O g ILK½aBJZ_[�V t M;QPm4Ü#ILKÄc¡QR[K_ILa
HJILKTa]V³QRHJm_O=a�GK³QRG�m�m\Z_[�OPa9ILK_mTV_ILHDHDV_ILaßà	G�m\QRC!C�ILadceQPm\mTGa�lILa�Ga g ILK_mTNYQRKTV g BJI½m\QRVT¿�Æ³ILBJm\I½�,QRKTfvBJI �
KTGa� g I�m � OPKTNG�m t M;QPmiSUI�mTV_I � I�mTGHDV\QRVjmTBDa g ÷�§�� � I�Z}QRHDH�Ga g �)K_I�ZLBJmTBJOPa/c�¾K+ÈdQRVT¿}I87dVTK\QRfvVTBJOPa t
MjBJI7Þ'OPKTVT[YnRG�9��yflILBDV=ILKTÆ4BJI�m+mTBJZ\[ g QRS^ILB�QRHJmiÃ�VTVTKTBDSGV qUg I�m_m_ILa/Ü#ILKTÆ³ILa g Ga� g QPmi´ÖILKTa�ILKT�lILSaBJm
klILK_m_Z_[HJI�Z\[]V_ILKTV_I t

´ÖILKTa�ILa g I=Ü#ILKÄc¡QR[K_ILa%SBJILV_ILa�m_BJZ_[�QRG�Z_[%c�¾K-�lIL¿�BJILHDV_I�miÈdQRVT¿>9�HDV_ILKTa/QRa q Æ-ILaa�I�m³C�ÁP�yHDBJZ\[@BJmTV q
c�¾Kj�lILÆ4¾a�m_Z_[�V_I!A�[�ILC�ILaÇILBDa�ILa�A�K\QRBDaBDa�lmTflOPKTNG�m;¿�G�m\QRC!C�ILa¿�G�mTV_ILHDHJILa t M;QPm_m;ÈdQRVT¿�H�nRa�lI�Ga g
ÈdQRVT¿�NUOymTBDVTBJOPa@QRS^ILK#�yGV_IjE#BD�lILa�m_Z_[YQ�c�V_ILa@mTBDa grq GC klILK_m_Z_[BJI g ILa�I=A�[�ILC�ILa@QRG�m_ILBDaYQRa g ILK³¿�G6[YQRH �
V_ILa qrg QRKÄc-S^IL¿�Æ³ILB�ceILHDV7Æ³ILK g ILa t ÃiG�Z\[ g BJI9ÈvZ_[HD¾�m_m\ILH�c�OPKTCpGHDBJILKTGa�lILaÝflÁPaa�ILa'VT[�ILC�ILaYQRS[YnRa�yBD�
m_ILBDa q m_OPHDHDV_ILa�QRHJm_O6m_ILHDS�mTVjILK_m_Vi�lILHJILKTa]V=Æ-ILK g ILa qUg QRC!BDV+aBJZ_[�V+c�¾KÕ�ÄI g I�m+A�[�ILC9Q9ILBDa�I�´rBJmTV_IoklOPa� QRa g ILK_mTV_ILHDHDViÆ³ILK g ILa�CpG�m_m t M;QPm½ILS^ILa@klOPKT�lI�mTV_ILHDHDV_I7Ü#ILKÄc¡QR[K_ILa�SBJILV_ILVimTBJZ\[/QRHJm_O�c�¾K4�lIL¿�BJILHDV_I�m
ÈdQRVT¿>9�HDV_ILKTa,aBJZ\[]VoQRa tru [a�IL[BDa�NYQPm_mTV g BJIoÜ#OPKT�]QRS^I�klOPa/ceILKTVTBD�lILa�à	G�m\QRC!C�ILadc¡QPm_mTGa�lILaÇaBJZ_[�V
¿�GK½ÃiGdc��]QRSUILa�m_V_ILHDHDGa� g BJI�m_ILKiM+BDNHJOPC9QRKTS^ILBDV t

E)S^ILadceQRHDHJm-QRG�m�klOPKT[YQRa g ILa�ILa�à	G�m\QRC!C�ILadc¡QPm_mTGa�lILa%HJILKTa�ILaP� ÏÝØ�Ôv¥�Ga g ;E<]Ó�Ð�¨�Ó# rÔ z<=1= s ª
Ga g S^ILKTBJZ_[�V_ILa<klILKTS^I�m_m_ILKTV_IÇE)KT�lILSaBJm_m_I t M+BJI�m_IÇÃjGV_OPK_ILa±SUILa�GVT¿}ILaçILSUILadc¡QRHDHJmßILBDa�ìi[aHDBJZ\[ �
flILBDV_mTC9Q�l q GC g BJI g ILC �lIL�lILSUILa�ILaòÃiS�mTVTK\QPZLV�ÍeQRHJm ° QRa¿}ILC6Õ@nR[aHDBJZ_[�mTV_ILa ÈdnRVT¿}I g I�m@A�I87 �
V_I�m|¿�G«SUI�mTVTBDC!C�ILa t MjBJI�m\I/ÈdnRVT¿}IßÆ³ILK g ILaÌQRHJm|N^OymTBDVTBDklI@À�ILBJmTNBJILHJI q#g BJI�QRa g ILK_ILaÌQRHJm!a�IL�]QRVTBDklI
À-ILBJm_NBJILHJIpklILK_m_V\QRa g ILa t E#m+Æ4BDK g ILBDa�I � OPCoSBDaYQRVTBJOPa'klILK_m\Z_[BJI g ILa�ILKoÃ�VTVTKTBDSGV_I g ILKoÈdnRVT¿}I�¿�GC
´ÖILKTa�ILa@klILKTÆ³ILa g ILV<�	Ã�VTVTKTBDSGV_I=¿�GKjÈdQRVT¿�NUOymTBDVTBJOPa q ¿�G�Z\[YQRK\QRf�V_ILKTBJm_VTBJm_Z_[�ILa�Þ±ÁPKTV_ILKTa@Ga g ¿�G@BDa �
[YQRHDVTHDBJZ_[�ILa/à	G�m\QRC!C�ILa[YnRa�lILa@klOPa%ÞÌÁPKTV_ILKTa'Í�Þ��aºP���\¤P¢%·)¬R�d������¬P� q mTBJIL[�IjaYnPZ_[�mTV_ILa@ÃjS�m\QRVT¿�Õ t E#m
Æ³ILK g ILa g K_ILB³C9QPm\Z_[BDa�ILHDHJI@´ÖILKTa�klILKÄceQR[K_ILaÂILBDa�lI�m_ILVT¿�V t M;QPm�SUI�m_V_I g ILK g K_ILB³Ü#ILKÄc¡QR[K_ILa<Í¡² %�t ; q
�;å«¬v¥�ÔÁ<yØ�ÔÂz<=1= � ª�Õ=ILKTSKTBDa�yV�±���� � I�Z}QRHDH�S^ILB��v§�� �)K_I�ZLBJmTBJOPa t MjBJI�Ü#ILKTSUI�m_m\ILKTGa� g I�m�E)KT�lILS �
aBJm_m_I�m³�lIL�lILa]¾S^ILKt�0/À¬ÖÚ�¥�Ð2\,ILViQRH t z<=1=1;�ª g ¾KÄc�V_I|Í�C!BDV g ILa@OPSUILa@ILKTÆ�nR[a]V_ILa�E)BDa�m_Z\[K\nRaf�Ga�lILa
SUIL¿�¾�yHDBJZ\[ÑÜ#ILKT�yHJILBJZ\[]SYQRKTflILBDV6klILK_m_Z_[BJI g ILa�ILK9ÃjKTS^ILBDV_ILa	Õ g GK_Z\[ g BJI9klILKTS^I�m_m_ILKTV_ILaÙBDa[YQRHDV_mTS^IL¿}O �
�lILa�ILa/Ã�VTVTKTBDSGV_I9Í�Þ'OPKTV_Z_[YQRK\QRfvV_ILKTBJmTVTBDf�Õ½ILKTK_ILBJZ\[]V+Æ³OPK g ILa,m_ILBDa t E)BDa�I;VT[�ILC�ILaYQRS[YnRa�yBD�lI!ÈdQRVT¿ �
I87vVTK\QRfvVTBJOPa�Æ4GK g I|SUILB g BJI�m_ILK;ÃjKTSUILBDVoQRG�Z\[ g GK_Z_[�lI�c�¾[KTV7Ga g Æ4BDK g BDC aYnPZ_[�mTV_ILaÝÃiS�m_Z\[aBDVTV

w %
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ILKTH�nRGV_ILKTV t
E#BDa�ILaÇQRa g ILK_ILa,Þ'IL�6�lIL[�ILa,Ü#ILKÄc¡QR[K_ILa qUg BJIoHJI87vBDfyQRHDBJm_Z\[�I�mjÞÌBJm_m_ILa?¾SUILKjÞÌÁPKTV_ILK+Ga g BD[K_I

Ü#ILKTÆ�QRa g V_m_Z_[YQ�c�V�Í�Þ��cºP�e�_¤P¢�·)¬R������e¬P�vÕoQRG�mTa]GVT¿}ILa q GC ÈdnRVT¿}I%QRG�mT¿�G�Æ-nR[HJILa q)g BJI6¿�GKpÆ4BJZ\[]VTBD� �
mTV_ILa ° KTGNNUIßklOPaÂÞ±ÁPKTV_ILKTaÂ�lIL[�ÁPK_ILa t E)BDa·À�ILBJmTNBJILH½BJmTV g BJIßÜ#ILKTÆ-ILa g Ga�ÝklOPa m_OP�lILaYQRaa]V_ILaÞ��cºP�e�_¤P¢¾·��d¤P�����jBDa �0;jØ¯ Kº�¥»<lØ(:ÑGa g J¥<1^Ø¯¨	Ø¯¨ z<=1=1=�ª�Ga g QRa g ILK_ILaÑÃjKTS^ILBDV_ILa t E)BDa�I6´ÖI87vBJZ}QRH
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S Â(ô�õ"Ù�²zü�ÿDù Ä õ�ó�õ�öÄÿ�õF³:½�ò ö[ý!þDú!õoò�×¨þ õF¯dùzö�¯�û ö!öÄò�ô�ý!þ�ú±õ�À(ã�±)ô©·�ô)úaõoüK¼�²&±)ÿ�õoò�´Q¾aöÄô�ö�úfùZ±�öP²�ò�ô�ý[þDú
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½�µoØ-¯ ½±°)³-¾-²r°�¯ ³�°�Ì-²�µoØ Ò�Ð)Ì�Òo¾�³)¯
Ñ±°)³"´�³-¾ ´�Ð�Ö�½ ¾�³�Ön½�¯ Ì�µ)¯F¶o¾�Ø�°oÖ�½
Ê-³)½�¾ ÑvÐ)½�Ø ³)¾�Ê�¯ Ì�Ð�Ö�½
µ)Å�Ö�½ ±�µ
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ÁoÁ�ÁoÁ ¶o¶ ¾�µ)Å"² Á~¸S¶n¿�·oÕ
À ´�µ)¯�³ Á~¸t·"Õ�¿oÓ ¶�À ¯o¾�³"ËoË Á~¸S¶�Ào·�À
¿ Å�½o¾ Á~¸
Õ�Îo¿oÕ ¶n¿ ²vÐ)Ì�¯o½�Ð-Ë"Ï�³oµ-¾ Á~¸
ÁoÕoÕ�Á
¹ ¯�³)¾-² °nÌ Á~¸tÎ"¿�¿o¿ ¶&¹ Ê�¯�µ-¯o¯ Á~¸
ÁoÕ�ÎoÕ
» ¯±°�²v³ Á~¸tÎ"Á�·o» ¶�» Ê�¯�µ-¯o¯�Ëv°nÌ�´ Á~¸
ÁoÓ"¹�Á
Î µ�² Á~¸º¹�¿�ÀoÎ ¶�Î Ð)Ò Á~¸
ÁoÓo¿o¹
Ó Ö-Ø)ÅvÊ�¯�³-¾ Á~¸
¿o¿o¹�Î ¶nÓ Ì�µ�Ö�½-² °n¯o¯�µ-× Á~¸
Á�Î"Õ�Õ
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Á�»o·�¶
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Á�»"Õ�Î
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ÀoÁoÁ ×�³�²v³�°nÌvÊ"µ�² Á~¸ºÁ�Á�¶n¹ À�¶nÁ ÑvÐ)½oÌ�ÅoÌ�× Á¥¸ºÁ�ÁoÁoÕ
ÀoÁ�¶ ³)Ì�´�³ Á~¸ºÁ�Á�¶n¹ À�¶o¶ Ø�³�°oÖ�½o¯ Á¥¸ºÁ�ÁoÁoÕ
ÀoÁ�À Ã�°oÊ Á~¸ºÁ�Á�¶�¿ À�¶�À µ-ÌvÊ�Ö�½�Ø�°)³�Ê�Ê Á¥¸ºÁ�ÁoÁoÕ
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¶ ×�³�Ñr°nÌ�Ì ¶7¸
ÁoÁ�ÁoÁ ¶�Î ³)Ì�´�³)¾�×�³)Ã�Ì�°oÊ Á~¸tÀ"¿oÕ±¶
À ½oÅ�³-¾�´�³ Á~¸º¹�Î"¹�¿ ¶nÓ Ê�°n¯�Ô Á~¸tÀoÀo·�À
¿ ³)¾o¾±°nÌ�× Á~¸º¹�»�À-¹ ¶nÕ Ê�¯�°&²o²�³ Á~¸tÀoÀo»oÓ
¹ ²vµ)Ì�´�µ-¯ Á~¸
¿�Î�ÀoÎ ¶�· Í�³)¾�Ô�³�°oÖn½�Ì Á~¸tÀv¶&¹�¿
» ¯o¾�°�Å-²�ìo½ Á~¸
¿�»oÓ�¶ À"Á ½�³)¾�Í�Ð-¾�×�³-½ Á~¸tÀv¶&¹�¿
Î ÃoÅ�³�ÊoÊ Á~¸
¿�»oÓ�¶ Àv¶ Ê-µ�Ö�Ò Á~¸tÀv¶&¹�¿
Ó Ë"¾�³�°n½�³�°n¯�Ø�°�Ön½ Á~¸
¿�»oÓ�¶ ÀoÀ ³�°nÌ�Ôv°-³)½ Á~¸tÀv¶&¹�¿
Õ Í�³)¾�Ë�³-½�Ø Á~¸
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¶n¿ Ã�³-Ô�°)³-½oÅoÌ�×�Ê�Ñ�³�°oÊ-³ Á~¸tÀ"Õ�»"Ó À"Õ Ê�°)³"×�³-¾ Á~¸S¶�ÎoÎoÓ
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