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IKJ�LNMPORQ S TVUFW S XZY\[]Y_^`ObacUdT�Y\efMgUdh`M�hA^�M�ObTji S WkhlUnm S Y\a�MPT S ^Voph.TqerObTsM�tFh�u v w>xyXdLzOb{dM�Y\Opa
| B}@F?l?A~����p@d�A~}:=����@F�p�bGZB�G28R@d�l:C8b�C��G2�AGZ�b�A:=82��?A����? � ?A�AGZE��
Lgh.MPhA^`MPOpTA����T S ^Vo2Y]aF�
7gG28R?A:�����GZBq@C�����`��?A�A~r�l���l~�:����k?;��8RGZ����GZ?A�A~����&��������~}���
Ijh.aFh � h.[][]QjY\hlU��CL S �2Y_UcwqY\a S iFT�OC�d g[ S UFY\m¡Y]TKIj¢ZobOR�6� £¤S ¢ZaFh¥X2M S M�h9¦gaFY]�bh.TVWPY§M�¢
| :�B�B}@d�>:=8R@d�A:=8R?
L S �ZY_U v Y]W�W S ¨ h.Tl�d©FT S aC^.hAW�^`O v�S aFaFYª�F gY]�bhAon« S Y\a�� � T�OZOboZt S �ph.an¬>t2¢dWPY]^AWsLghA{ S TPMPm¡h.a2M
 �h.[ ­�obO®I S UFh.o S �=¯�tCh.aF� v Yª� £ h.Y�wqtCh.a�� � T�OZOboZt S �bhAa±°yaCWkMPT ¨ m¡h.a2M S MPY]Oba!LgY]�ZY]WPY]Oba
| :��6�A@C�²�±7gG28R?l:=�
Ijh.aFh � h.[][]QjY\hlU
i=hA[\[]QjY\hlU=³	{FtZ¢dWkY_^.WA´ Q S ¢ZaFhp´ hlU ¨
µF¶Aµ x · ¸b¸;x · ¹pº2¸
798;:Z»lGZ�²�½¼ ¾ G28 ¾ ~}G2¿
L ¨ T�Y]aF�ÀMPtFh�{ S WkMjM�QqO¡¢bh S TVW�O ¨ TK�pTPO ¨ {�Q S Ws{ S TPMPY S [][\¢±e ¨ aCUdhlU!i2¢½©Fh.T�m¡Y\[ S icL	Y\T�hA^`MPOpTAÁ W�e ¨ aCUFW S aCU½M�tFh�u	Xd©��
Y\a®OpT�UdhAT�MPO¥UFh.�bhA[\Op{ S WP^VtFhAm¡hjY\a®QjtFY_^VtnXZY][\Y_^`Opa®UdTPY\efM�UFh`MPhl^�M�ObTVWÂ^`O ¨ []UÀi�h ¨ WPhAUÀerOpT�MPtFhgm S Y\a¡M�T S ^VoZY\aF��UdhA�ZY]^.h
Y\acM�tFh�u v w>x�XdLÃOb{dM�Y\Opa�´ £ h�{ S TPMPY_^`Y]{ S M�hAU!Y]acMPtFh¡UdhlWkY]�ba�WkM ¨ UF¢�QjtCY]^Vt�[]hAUcMPO±M�tFh®XdLÄ[ S ¢bO ¨ M S WgUdhlWP^.TPY]i=hlU
Y\a½MPtFh¥XdaFORQjm S W�WjIjhAWPO ¨ TV^`h � OZObo6´>Å ¨ Tjm S Y]a½h.Æ�OpTkMgU ¨ TPY]aF�ÀMPtFh�{ S WkM�M�Q�O¡¢bh S TVWqQ S WqM�Q�O²xªerOb[_U��
@�Ç_�cMPOÈ{�h.TPerObT�mÉWPY]m ¨ [ S M�Y\OpaCW¡MPt S M½WPtFORQÊMPtFh�{Ct2¢dWPY]^AW±^ S { S iCY\[]Y§M�Y\hlW®O²e S XZY][]Y]^.Oba�i S WkhlU�m S Y\aËM�T S ^Vobh.T S aCU

^`Opm¡{ S T�h9Y§MVWs{=hATkerOpTPm S a=^`h'MPOÀMPtCh�� S WPh.O ¨ WqMPT S ^Voph.T S W�{FT�Ob{�OpWPhAUnerObTsM�tFh v xyUdh`M�hA^`MPObTjOp{dMPY]Oba�´
�qÇf�!M�OHe ¨ TPMPtCh.TcUdh.�ph.[]Ob{�M�tFh&aFhA^.hAW�W S TP¢Ìt S T�UdQ S T�h�Y]aÍM�h.T�m¡W�Obe�MPtFh&Q S erhAT�WnMPtFhAm®WkhA[\�phAWA�KMPtCh0m¡hA^Vt S aFY_^ S [

W ¨ {F{�ObTPM!WkMPT ¨ ^�M ¨ T�h S aCUÍM�tFh0erTPOpapMPxªhAaCU=ÎRTPh S UdO ¨ M½hA[\hl^�MPT�ObaCY]^AWni S WkhlUÍOpa�O ¨ T�OpTPY]�bY]a S ['UdhlWkY]�ba�erObT�MPtCh
Xd��ÏgIsx�XZ '� S MgIKÐK°Pw

£ Y§M�t0T�hAWP{=hl^�M9MPO S ´ ÑÈ g[ S UdY]m¡Y\T�Ij¢ZopOR�ct S W'Q�ObT�obhAUÒQjY§M�t ¨ W'erObT9MPtChÀ{ S WkM ¶lÓ m¡OpapM�tCW9Oba&WPY\m ¨ [ S MPY]ObaCW S aCU
WkObefM�Q S TPh®UdhA�bh.[]Ob{CmÀhAa2MA´cÐKh½Q S W�{ S TPMPY S [][]¢�e ¨ aCUFhAUÔiZ¢0MPtFh½[\Y]aFh S T¥^`Op[\[]Y_Udh.T¥IgJ�L#e ¨ a=UFW.´�ÐgY]W�Q�ObT�o�Á W9m S Y]a
h.m¡{Ft S WkY_WÂQ S W>Oba±^`Opm¡{ S T S M�Y\�phK{=hATkerOpTPm S aC^`hKWPY\m ¨ [ S MPY]Oba=WÂY]a±MPtChgh`ÕdY_W�M�Y\aC�¥WkObefM�Q S TPhKerT S mÀhAQqOpTPo S aCU S W�M ¨ Ud¢
O²eÂM�tFh¥M�T S ^Vo�MPY]mÀY]aF��{=hATkerOpTPm S aC^`h�O²e�XdL'L�Á W9QjtFY_^Vt0^ S a0i=h ¨ WPhAU�Y]aÒOpT�UFh.T	MPO!UdY]WkMPY]aF� ¨ Y]WPtÒi�h`M�Q�h.hAaÒ{FY][]h`x ¨ {
h.�bhAa2M�W�Y\a�M�tFh�Udh`M�hA^`MPObTl´
£ Y§M�t�TPhlWk{�hA^`MgM�O±i�´ÖÑcIjh.aCh � h.[][\QjY]hAU S aCUcL S �ZY]U0wqY]a S iFTPO®t S �bh�m¡OpWkMP[]¢�QqOpTPophAU�Oba S aFh.QzUdh.MPhl^�MPOpTg[ S ¢bO ¨ M
erObTsMPtCh�XdL×m S Y]a�MPT S ^Voph.Tsi S WPhAU�Opa½M�tFh�W ¨ ^.^.hAW�W�e ¨ [�Xd��Ï	IzXZY][\Y_^`Opa� �hATkM�h`Õ!��T S ^Voph.Tl�pQjtFY_^VtcQ S Wj^`OpaCWkMPT ¨ ^�M�hAU
S aCU�Y_WjOb{�h.T S M�hAU ¨ aCUdhATKMPtCh�[\h S UdhAT�WPtFY]{�Obe�IKh.aFh � h.[][]QjY\hlU�´ �sS WPhAU�Opa½M�tFhAWPh�{FT�O²­�hl^�M�WsObe�MPtFh�{ S W�MjM�Q�O®¢bh S TVW
Qqh9{FT�Ob{�OpWPhgM�tFh9erOb[][]ORQjY\aF�®WkMPhA{CW�erObTsM�tFh9e ¨ M ¨ TPhp�

¶
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£ h�{FT�Ob{�OpWPh'MPOn^.Oba2MPY]a ¨ h9O ¨ T	^`Obm¡{ S T S MPY]�bh9W�M ¨ Ud¢�O²e�MPtFh¥{=hATkerOpTPm S a=^`h9O²e S m S Y]a½M�T S ^VobhAT�i S WPhAU�Oba�XZY][\Y_^`Opa
UdTPY\efM�Udh`M�hA^�M�ObTVW.´ £ hsi�h.[]Y\hA�bhqMPt S M�M�tFhsh`ÕdY_W�M�Y\aF�gMPT S ^VoZY]aF� S aCU�{ S MkM�h.T�a¥T�hA^`Op�baFY\MPY]Oba�^`OdUdhb�ROpTPY]�bY]a S [\[]¢�Udh.�ph.[]Ob{�hAU
erObTÀMPtFh v�S T��bh!Udh`M�hA^`MPObT�ß v L9Ñ¡�j¬�wàOb{dM�Y\Opa��q^ S aÌi=hcOp{dMPY]m¡Y\áAhAU S aCU ¨ WPhAUHerObT¡M�tFh µ UËXdLâOb{FMPY]Oba�´�©�Y\TVWkM
h.aC^.O ¨ T S �pY\aF�9T�hAW ¨ [\M�Wqi2¢À g[ S UFY\m¡Y]TqQ�h.T�hgWPtFORQja S MqMPtFh�wqtFY_^ S �pO S aCU½X S a2M S wqT ¨ á v w�m¡h.h.MPY]aF�pWA´ £ h't S �bh S a
S �bT�h.hAm¡h.a2M	QjY\MPt&uKOpTPm S a&ã'T S e.Á W	�pTPO ¨ {�M�t S M�Q�h�QjY][][�{FTPOR�ZY_Udh S e ¨ [][>ã9ä>Ï	ug�zi S WPhAU��ph.OpmÀh.MPT�¢�Udh`å=aFY§M�Y\Opa
O²e�O ¨ T	{FTPOp{=O2WkhlU±M�T S ^VobhATji=h.erObT�h�MPtFh�e S [][�O²e æ ºbº æ ´ £ h S [_WPO®Y\a2MPhAaCU�MPOn{=OpTkM S UFh`MPhl^�M�ObTgT�hAWP{�ObaCWPh�^`OdUdh9erT�Obm
Xd��Ï	IzY]a2MPO½MPtFh v wNWPY\m ¨ [ S MPY]ObaÒerT S m¡h.Q�ObT�o�´'©�Y\a S [\[]¢cQ�h¥Q�O ¨ [_U�[]Y\oph�M�O S U S {dM S ^.OdUdh¥T�hA^.h.a2MP[]¢!QjTPY\MkM�h.aÒiZ¢
S0£ XF¦ç[\hlU�WPO²efM�Q S T�h½�pTPO ¨ {ÈerOpTnXd��ÏgIèQjtFY_^Vt S [\[]ORQKW�MPT S ^VoÈm S MV^VtFY]aF�0i�h`M�Q�h.hAaÌMPtFh!M�Q�O0m S Y\aÌMPT S ^VoZY]aF�
Udh`M�hA^�M�ObTVW¡Y\aÍXd��ÏgI S aCU�MPtFhchA[\hl^�MPT�O²x�m S �paFh`M�Y]^�^ S [\OpTPY]m¡h`MPhAT¡Y\aÍXd��ÏgI�´ £ hci�h.[]Y\hA�bh!M�t S M®M�tFY]W±Y\a2MPhA�bT S M�hAU
MPT S ^VoZY\aC��^`OdUdh�ß�°��KÑ>^ S a±i�h S {F{F[]Y]hAU¡M�O�MPtCh9XdLNUdhlWkY]�ba±Y]anOpT�UFh.TÂM�O�WPY\m ¨ [\M S aCh.O ¨ Wk[]¢ S a S []¢Zá.hjM�tFh'Y\aderOpTPm S MPY]Oba
erTPOpmzMPtChK�bhATkM�h`Õ�Udh.MPhl^�MPOpTA�bMPtFhgm S Y\aÀM�T S ^Vobh.T S aCU�MPtFh	^ S []ObT�Y]mÀh.MPhAT�Y\a¡ObTVUdhAT�MPO�Op{dMPY]m¡Y\áAh S aCUÀM�hAWkM�MPtFhKhAaFh.T��b¢
é ORQ�{ S T S UdY]�bm!´
Ijh.� S TVUdY\aC��t S TVUdQ S TPh®Q�h±{FT�Ob{�OpWPh¡MPO0[ S ¢pO ¨ M S åCT�WkM v wÄWP{�hA^`Y\å=^nQ S erh.T¥UdhlWkY]�baÔY]aH^.Ob[][ S i=OpT S MPY]Oba&QjY§M�tÔMPtCh
� u v °yaCW�M�T ¨ mÀhAa2M S M�Y\Opa0UdY]�ZY]WPY]Oba�´¡°ya0MPtFh±WPhA^.ObaCUÒt S [\eqObeqM�tFh¡¢bh S T9Qqh¡QjY][\[ÂW ¨ iFm¡Y\M S {CTPObMPO²M�¢Z{�hÀUFhAWPY\�paÒerOpT
{FTPOdU ¨ ^�MPY]ObaÌM�OÈMPtCh � u v {FT�OdU ¨ ^`MPY]Oba�[ S i�´z¬>TPOp{=O2WkhlUHY]aFY\MPY S [9^Vt S aF�phAWÀM�OÔMPtFh0h`ÕdY_W�M�Y\aF�ÌXdL	LêUdhlWkY]�ba�QjY][\[
Y\aC^.[ ¨ Udhb�
@�Ç_��Y\a=^`T�h S WPh	MPtFh�Udh.MPhl^�MPOpTgWPY\áAh'iZ¢ ¨ WkY]aF�®WkY\Õ½Y]aC^Vt�T S MPtFhATsMPt S anerO ¨ TKY]aC^Vt�Q S erh.TVW
�qÇf�cOp{=hAT S MPh'Q S erh.TVW S MjtFY]�btFhATj�bOb[\M S �bh¡ß ¨ {�M�O æb· ºpº¥ 9Ñ�Y\a!OpT�UdhAT�MPO S ^A^`Obm¡m¡OdU S M�h9[\OpaF�bhATsUFTPY\efMK[\hAaF�²M�t
�stFh�åCTVW�M'¢bh S TgUdhA[\Y]�bhAT S iF[]h�QqO ¨ [_U!i=h S �bhAT�WPY]Oba!O²e�MPtCh v w�M�T S ^VoZY\aF�½^`OdUdh�e ¨ [][]¢�Op{dMPY]m¡Y\áAhAU!erOpT S aÒXdLÃW�M�¢Z[]h
Udh`M�hA^�M�ObT S aCU S UdhlWkY]�ba S a=U½{CTPObMPO²M�¢Z{�h9O²e S¡v wÍWP{=hl^`Y\å=^9Q S erh.Ts[ S ¢bO ¨ M
ØsÙ!Ú=Û=Û=ë&798;:Z»lGZ�²�±Ýn�b�A~ ¾ ~r�A~}GZ?À@C����Þ�GZB�~ ¾ G28;@F��B}G2?
£ h�Y]a2MPhAaCU!MPO�^`OpapM�Y\a ¨ h¥O ¨ TgWPY]m ¨ [ S M�Y\Opa S ^�M�Y\�ZY\M�¢ S aCU S UFU S MPhlW�M�Y\aC�½^`Opm¡{=OpaFh.a2MKM�O®MPtFh�ObaF�pObY]aF�®t S T�UdQ S T�h
h`Æ6ObTPM	Y]aÒObTVUdhATgM�O½{FT�OdU ¨ ^.h S aFh`ÕZM9�bh.aCh.T S MPY]ObacObe�XZY][\Y_^`Opa0UdT�Y\efM9Udh.MPhl^�MPOpT�WA´��stFh�MPhAWkMPY]aF��QjY\[][�i=h¡{�h.TPerObT�m¡hAU
S M £ XF¦ S aCU � u v QjY\MPt�M�tFh¡{=O2W�MVUdOd^�e ¨ a=UdhAUÒMPtFT�O ¨ �btcM�tFY]W'{FT�Ob{�OpW S [ S aCUÒ�bT S U ¨ S MPhlWgWkM ¨ UFh.a2M�W	e ¨ aCUFhAU�iZ¢
£ Xd¦�´ £ h�{CTPOp{=O2Wkh'MPO¡e ¨ TkM�tFh.T	Ob{dM�Y\m¡Y]á.h9MPtCh¥UdhAWPY]�ba S aCU�{FT�OdU ¨ ^.h S [ S TP�ph.Ts{FT�O²M�O²M�¢Z{=h�i S M�^VtÔß�ì æ ºpÑ�Obe�aCh.Q
XZY\[]Y_^`Oba!UdT�Y§efMgUFh`MPhl^�M�ObTVW.´��stFh�aFhAQíY\MPhAT S MPY]Oba½QjY\[][ S UCUdTPhlWPWsY_W�W ¨ hlWsi S WPhAU½Oba½MPtCh9erOb[][\ORQjY]aF�¡Y\m¡{FT�OR�bhAm¡h.a2M�WA�
@�Ç_��Y\a=^`T�h S WPh	MPtFh�T�h S UdO ¨ Mj{FY\M�^Vt!Y]a!ObTVUdh.T�MPO®T�hAU ¨ ^`h'MPtCh�^Vt S aFaCh.[�^`O ¨ a2M
�qÇf�!M�tFY\a�M�tFh�Q S erh.TserT�Obm µ ºbº�m¡Y]^.TPOpaCW�MPO ¶ · º¥m¡Y_^`T�ObaCW
�stFh�Wkhl^`OpaCUÌ¢bh S T®Udh.[]Y\�ph.T S iF[]hAW¡Q�O ¨ []UÌi�h S aFh.QèY]apM�h.�pT S MPhAUHMPT S ^VoZY]aF�Ô^`OdUdh!erOpT®MPtFh¤XdLîUdh.MPhl^�MPOpT®Ob{dM�Y\Opa
ßr°��KXdL9Ñ S aCU S WPhA^`OpaCU½Y§M�h.T S MPY]Oba�Oba½MPtCh v w�Wk{�hA^.Y§å=^�XZY][]Y]^.ObacUdT�Y§efMgUdh.MPhl^�MPOpTj{FT�O²MPObM�¢Z{=hlW.´
ØsÙ!Ú=Û=Û6ï0798;:Z»lGZ�²�±Ýn�b�A~ ¾ ~r�A~}GZ?À@C����Þ�GZB�~ ¾ G28;@F��B}G2?
Å ¨ TgWPY\m ¨ [ S MPY]Obach.Æ�OpTkM S aCU!{FT�OdU ¨ ^�M�Y\OpacO²e�{FT�O²M�O²M�¢Z{=h�Y]m¡{FT�OR�bhAU!Udh.MPhl^�MPOpT�WgQjY\[][�^.Oba2MPY]a ¨ hb´j°ya�^.Ob[][ S i=OpT S MPY]Oba
QjY§M�t½M�tFh�°yaCWkMPT ¨ m¡h.a2M S MPY]ObacUdY]�ZY]WPY]Oba S M � T�OZOboZt S �bhAanu S MPY]Oba S [ v�S i=OpT S MPOpTP¢®Q�h�{FT�Ob{�OpWPh9MPO±UdhlWkY]�ba S a=U½{CTPObx
U ¨ ^`h S aCh.QË{FT�O²MPObM�¢Z{=hjObe S w�ð¤Å9X¥i S WPhAU�erTPOpa2Mkx�h.aCU¡^VtFY]{�´��stFhKm S ­�OpTÂ^Vt S aC�bhAW�^.Obm¡{ S TPhlU¥M�O9MPtFhgOb[_U¡XF��Ï	I
UdhAWPY\�pa S TPhp�
@�Ç_� ¨ WPh�Udh.hA{�W ¨ idx�m¡Y]^.TPOpanM�hA^VtFaFOp[\Op�b¢¡M�O®Y\m¡{FT�OR�bh'T S UdY S MPY]Oba½t S TVUdaFhlWPW
�qÇf�cT�hAU ¨ ^`h9{=ORQ�h.Tj^.ObaCW ¨ m¡{dMPY]Oba�M�O S [\[]ORQ S Y\TPxy^`OZOb[]Y\aC�¥O²e�MPtCh�Udh`M�hA^�M�ObT
�FÇ_��{�O²MPhAa2MPY S [][\¢½Y\aC^.[ ¨ Udh9MPtFh�Ï	L9w�WkM S �ph	Y]a2MPO¡M�tFh�¬�Ï	XdÏ9Î²XCw�Ï×UFhAWPY\�pa
�>Çf�!M�hAWkMjM S {�h S ¨ M�Obm S M�hAU�i�ObaCUdY]aF�¡O²e�MPtCh9erTPOpapMPxªhAaCUnMPOÀMPtFh�UFh`MPhl^�M�ObTjT S MPtCh.TsMPt S a�QjY\T�h`x�i=OpaCUdY]aF�
£ h S [_WPO�{FT�Ob{�OpWPh	MPO¡i=hA�bY]a S UdhlWkY]�ba½erObT�MPtCh�mÀhl^Vt S aCY]^ S [�W ¨ {F{=OpTkMsO²e�MPtFh¥XdY\[]Y]^.Oba�[ S UFUdhAT�W�i S WkhlU±Oba S UdhAWPY]�ba
¨ WkhlU±erOpTsMPtFh¥XdY\[]Y]^.Oba�X2M�TPY]{�UFh`MPhl^�M�ObTK[ S ¢bhATqY]a�Xd��Ï	I�´
�stFhsMPtFY]TVU¡¢bh S TÂUdh.[]Y]�bh.T S iC[\hlW�QqO ¨ []UÀi�h S åCa S [CWPh`MÂO²e�{FT�O²M�O²M�¢Z{�hsUFh`MPhl^�M�ObTVW.�2WkOpmÀhj{CTPObMPO²M�¢Z{�h�erTPOpapMPxªhAaCU¡^VtFY]{CW.�
S ^`OpaC^`hA{dM ¨ S [qUFhAWPY\�paÈO²e S XZY][\Y_^`OpaHUdT�Y§efM®Udh`M�hA^`MPObTÀm S Y]aÔMPT S ^Voph.T�erOpT S a v w#XdLçW�M�¢Z[]h½Udh.MPhA^`MPOpT�ß�Y\aC^.[ ¨ UdY\aC�
W ¨ {C{=OpTkMKWkMPT ¨ ^�M ¨ TPh S aCUnhA[\hl^�M�TPOpaFY]^AWsY\a2M�h.�bT S M�Y\Opa=Ñ�� S aCU�WkY]m ¨ [ S M�Y\Opa S aCU�TPhl^`OpaCW�M�T ¨ ^�MPY]Oba�^`OdUdh'erObTjY\MA´

æ
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�stFTPO ¨ �btCO ¨ MÂM�tFh	MPtFT�h.h	¢bh S T�W�MPtFh'i ¨ Ud�ph`Mj^`OpapM S Y]aCW S W ¨ idx�^.Oba2MPT S ^`M S [][]OZ^ S M�Y\Opa®Y\a½ObTVUdh.T>MPO¥{ ¨ T�^Vt S WPhgWk{�hA^.Y§å�^
^`Obm¡{�ObaFhAa2MqObTVUdhAT�W>{FTPOdU ¨ ^`hAU±i2¢¡M�tFh � u v °yaCWkMPT ¨ m¡h.a2M S MPY]Oba�UdY]�2Y_WPY\Opa�´�©CObTsWkOpm¡hgO²e�MPtFhlWkh'ObTVUdh.TVW�M�tFh'Y\aFY\MPY S [
m S MPhATPY S [_W S aCUHW ¨ {F{F[]Y]hAWÀQjY\[][si=h!{FT�OR�ZY]UFhAU&iZ¢ £ Xd¦�� S aCUÔM�tFOpWPhnY\MPhAm®W S T�h±[\Y_WkMPhAU ¨ aCUFh.T�MPtFh S {C{FTPOp{FT�Y S MPh
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