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D EGFIHKJ�L)M$NPO�QRQIS&JUT8VWQKXZY
[]\_^a`Abdcfegb/eh^a`gijb2ehkdcIlnmobqpsr�mo`�\6ta`�c�ps`4^Iuvk	tfegm8uwtf`�^�idxCy kdtalnpslz^>`�cIbdpnkq^>ln`�kqcf^I{�pnuh^a^a`�^A|

}�~4�	~�� kdlWx	r�{�calstIkd\$r�tfuvt�{�egm�bdpn��tf`�m�`�\6t4id{vy `�^>t>���w��x	lscf`A^�y lspC`4^�tIln\dlstalzuvpCegk)ta`�cam�ln\quvpWugls\2^>l � kd`Apnuopnln^>ta`Ux	`4^
tfcfug\q^>lstalneg\2^Ix	eg\6tIlsp�`�^>t�pzu8^aegkdc�{�`��

��� �d�+�4��~��;�2��� kdl/x	r�{�calst�kd\q`Itac�uv\q^alstalneg\��xdr�ta`�cam�ln\dlz^�tf`4��{gy `4^�ta���v��xdlscf`I^>`4^�r�t�uwt�^�x	`#x	r�bqugc>t�`�t�xCy uvcfcfls�hr�`gig`�t
^aeg\$r�tfl � kd`�t>ta`���ps`�t>tfca`-���

��� ~��/ ¡�	~4¢1� kdlZx	r�{�calstIp;y uvk	tfegm8uwtf`Abdcaehbdcf`�m�`�\6t�x	lst�iq{gy `4^�ta���v��x	lncf`]pn`#tfuv£qps`4uvk_x	`Ataehkq^�ps`4^Ir�t�uwt�^�¤
[]\��wuP{�egm�m�`�\q{�`�cKbquvc�r�{�calncf`�{�`4^K{�pnuh^a^a`�^�u-�wuv\6tKx	`#pn`�kdcIx	eh\d\d`�cK�jcfuglsm�`�\ht�x	k){�egcfbq^�¤	¥�`4^�{�pnuh^a^a`�^�\d`

{�eh\htfls`�\qx	cfeg\6tIx	eg\q{#b/egkdc�ps`Am�egm�`�\6t � kd`Apn`�kdc�^I{�¦quvm�bq^�`�t�ps`�kdc�^I{�eg\2^�tfcakq{�ta`�kdcf^�¤
}�§W¢ �w¨ � ¨ ¢�© ª {�caln�g`�«�pzuA{�pzug^f^>`A¬�j®d¯g°�±j²-³�²v´g°Aµhivu-�g`4{�kd\_��ehk¶bdpnkq^als`�kdc�^f�Z{�eh\q^�tfcak2{·ta`�kdc-��^�� � kdl	b/`�cfm�`�t

xCy ln\dlstalzuvpnln^a`�c�^a`�^I{�¦2uvm�bq^�¤
¸ ehkdc]xdr�{�cflnca`�kq\r�t�uwt�i/eg\��h`�k	tAx	eg\q\d`�c]pnu=¬8pslz^�tf`¶µ�x	`4^�tfcfug\q^al¹tflseh\q^ � kdl+bquvcata`�\ht#x	`¶{�`�t]r�tfuvt�¤ ¸ ehkdc

º�uvlnca`¶kd\d`¶ta`�pspn`Ppnln^>ta`hi�eg\=b/egkqcac�u8k	tflspnln^a`�c#kd\d`olnmobqpsr�mo`�\6tfuwtflseh\ � kd`�pn{�eg\ � kd`ox	`�^]pslz^>ta`�^�¤C»�u��g`�c�^alseh\_º�uvlsta`
psehcf^�x	k_bdcfr�{�r�x	`�\6tI¼ ¸ b/egkdcfc�u�º�uglscf`Ap;y uw½Cuvlnca`w¾-¤
}�§W¢ �w¨ � ¨ ¢�¿ ª {�caln�g`�«Apnu8{�pnuh^a^a`�¬oÀ/²6±w³	Áhj®d¯g°/±	²-³�²v´v°¶µ � kdlWlnm�bdpnr�m�`�\6ta`Ukq\d`Apslz^�tf`�x	`Atac�uv\2^>lstalneg\q^�¤
}�§W¢ �w¨ � ¨ ¢=Â ª {�caln�g`�«�pzu�{�pnuh^a^a`]¬IÃj³d¯h³Aµ�u-�g`�{�^>`4^Z{�eg\q^>tacfkq{·tf`�kdc�^��;x	eg\6t�kd\P{�eg\q^>tacfkq{·tf`�kdc+bqugcZx	r�º�uvkdpst���i

uvln\q^>l � kd`Upn`�^Kº�eh\q{·tflseh\q^I^akdls�wug\htf`�^A|
Ä ¬Åq´6´	Æ6Áj¯g°ÇÁhÈ�²6±w³	Áhj®d¯g°/±�É�Ê-Ëq¯g®ÇÊjÌ=µ � kdlIx	l¹t�^al�kd\d`)tac�uv\q^al¹tflseh\Íb/egcatfug\htopnu�pn`�t>tfca`�Êbqugc>t8x	`pÎy r�tfuvt�x	eg\d\qr
Ä ¬AÃj³d¯h³ÏÊ	²4ÅqÆ6Á�É�Ê-Ëd¯h®ÐÊ	ÌAµ � kql2cf`�tfegkdcf\d`IpÎy r�tfuwt�egÑ8\qegkq^�`�\j�gehls`IpzuUtfcfug\q^al¹tflseh\8b2ehc>t�uv\6t�pzu�pn`�t>tfca`�Ê

}�§W¢ �w¨ � ¨ ¢Ò ª {�caln�g`�«Apnu8{�pnuh^a^a`�¬¶Ó6Ô	³d´4Õ�¯h³dÁ¶µh¤

Ö ×)J�S)H�XZØ�JPS)S$Q�ÙÚQIS¶XÜÛ)QÞÝgß�NPL�XZJ¶ÙÚNAXZQ
}�§W¢ �w¨ � ¨ ¢�à�á â�~4�	~8���+��~4���dã ä%å egkdta`�«)kd\d`)mor�ta¦de	x	`$��hevtacf`�{�pzug^f^a`�¬_Ó6Ô	³	´-Õ�¯h³dÁ�µ � kdl�cf`�tfegkdcf\d`

p;y r�t�uwt�ln\dl¹tflnugp;¤
}�§W¢ �w¨ � ¨ ¢=æá ç�¢ ¨ �/�+�Z�d�;���4�d� ¨ ¢ ä�å egk	tf`�«Kkd\d`Kmor�ta¦de	x	`��]�gevtfca`�{�pzug^f^>`A¬IÓ6Ô	³	´-Õ�¯h³dÁ�µ � kdljcf`�\j�gehls`

^>lWkq\$m�egt�idx	eh\d\dr�^aegkq^Kpzuoº�egcfmo`UxCy kd\d`�{�¦2u-èé\d`Ux	`U{�uvc�ug{�ta��ca`4^�ij`�^>tIca`4{�eh\d\jk)bqugc�p;y uvk	tfegm8uwtf`g¤
}�§W¢ �w¨ � ¨ ¢�ê�á � ¢j��~�� ¼Z`�^>ta`�«U�heh^Km�r�tf¦de	x	`�^�^akdcIpn`�^Iugk	taehm�uvta`4^I^>kdln�wuv\6tf^A|
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� � QIH�XZL���Q Û ß>L)S N�L�XZJPÙÚNAXZQRÛ)Q�M_L$Ø�Y L$S��_H��$Ø�Q��
¸ ehkdc#ps`om�egm�`�\6t�i�pzu�{�pnuh^a^a`$¬�ÓhÔ	³d´-Õ�¯g³dÁ)µ�\Wy u�bquh^]xd`o{�eg\q^>tacfkq{·tf`�kdc#b/`�cataln\d`�\6t�¤�[]\ ^>`¶bdcaehb2e6^>`ox	`

pskqlZº�ehkdcf\dlsc#kd\ {�eg\2^�tfcakq{�ta`�kdc#xd`¶^al
	h\quwtfkdca`_¬8Ó6Ô	³d´4Õ�¯h³dÁ�É��h³j®�²4°���2²6Ê-ËC²vÁg®�Ì�µ � kdlÎi���bquvcatalncAxCy kq\=\dehm
x	`��2{�¦dln`�c4id{�cfr�`A`�½�`�{�taln�g`�mo`�\6t�kd\�uvk	tfegm8uwtf`g¤

[]\_{�¦qeglz^>lstIps`#º�egcfm8uwt�x	`��2{�¦qls`�c�^>kdln�wuv\6tIb2ehkdc�x	r4{�cflscf`Akd\�uvk	tfegm8uwtf`o|
Ä pzu#bdca`�m�ls��ca`�pnl
	h\d`Ix	k��2{�¦dln`�c�{�eh\6taln`�\qx	c�u�taegk å egkdc�^�ps`I\qegmP£qca`�xCy r�tfuvtf^�xd`KpÎy uvk	tfegm8uwtf`A�;xduv\2^%pnuA^akdlsta`x	k��2{�¦dln`�c#eg\=º�`�c�u�cfr�º�r�cf`�\2{�`¶ugk���r�t�uwtf^#bqugc]pn`�kqc]\jkdm�r�cfe){�egm�bdcfln^]`�\6tfca` ë `�tApn`¶\dehmP£dcf`¶xWy r�tfuwt�^
m�egln\q^ ì ���

Ä pn`�^Ipnl�	g\d`4^Ix	`#taegkdt�ps`Ucf`�^>ta`Ux	k��2{�¦dln`�cIugkdcaeh\6t�kq\d`�x	`�^Kº�ehcam�`4^I^>kdln�wuv\6ta`4^A|
Ä ¬)²�°C²-³�²v¯jÆ����8µ)b/egkdc�x	lncf` � kq`#pÎy r�tfuvt ì�ë `�^>tIls\ql¹tflnugpg�
Ä ¬¶³	Áh®vÕZ²4°d¯	Æ�����µ)b2ehkdc�x	lnca` � kd`UpÎy r�tfuvt ì4ë `�^>tIta`�cfm�ls\2uvpg�
Ä ¬��! ¯"����µ)b/egkdc�x	lncf` � kWy lnp$#)uokd\d`Atfcfug\q^al¹tflseh\$x	`ApÎy r�tfuvt ì4í �g`�cf^KpÎy r�tfuwt ì4ë �¶pzuops`4{·tfkdca`�xd`#pzu
ps`�t>tfca`P¯2¤

ä ln\q^>lÎidpÎy ugk	taehm8uwta`U^akdln�-ug\6tA|

ë

{

b2`�k	t&%�tfca`Acf`�bdcfr�^a`�\6tfr]bqugcIps`��/{�¦dls`�c�^>kqls�wuv\6tU|
�
²4°�²-³�²v¯	Æ��
³dÁg®vÕZ²4°q¯jÆ'�
� Ê(�
¸ ehkdc�r4{�cflscf`�{�`�{�eg\q^>tacfkq{�ta`�kqc��gehkq^Uuvkdcf`�«8£/`�^aegln\¡xCy kd\¡{�`�c>t�uvln\ \degm¶£dca`�xd`8º�eg\q{�talneg\q^�º�egkdcf\dln`�^Ub2uvc

) u-�wuq¤+*Ir�º�r�ca`�«����gegk2^%�UpnuUxdej{�kdm�`�\6tfuvtalneg\8x	` ) u-�wuAb2ehkdc%tfcaehkd�g`�c%ps`�kdc�º�eh\q{·tflseh\d\d`�m�`�\ht�bquvcatalz{�kdpnln`�c4¤6¥�`�tata`
x	e	{�kdm�`�\ht�uwtflseh\Í`�^>t8x	ln^ab/eg\dln£dpn`_��pÎy uhx	ca`4^a^a`�Ë	³j³-,�.0/�/-1j¯32	¯54�±-Ôj°64�Êv´-Õ7/-1� 	±gÁ�/7�84:964: �/<;	´	Êj±3/g¯<,�²</d²�°=;6ÁhÈ>4
Ë	³wÕCÆq¤

? egkq^8b/egkqcacf`�«$`�\ bqugc>tfln{�kdpsln`�c8kdtalnpslz^>`�c8pnu {�pnuh^a^a`¡¬A@jÔ=���	Ág®dÁ-;-BdÁ6¯-;	Áh®�µ � kqlIº�egkdcf\dlst�kd\d`�m�r�tf¦de	x	`
¬�®dÁj¯-;jÀ2²4°qÁ�É�Ì�µhiCpzu_mor�ta¦de	x	`¬=±�,2Æd²-³µ=º�egkdcf\dln`�bquvcUpzu_{�pzug^f^>`�¬��g³j®�²4°��µ�`�tApzu_m�r�tf¦de	x	`8^�t�uwtal � kd`
¬DC�°	³dÁ3dÁg®64E,q¯h®2±gÁFC4°	³Pµg¤C[]\)c�uvbqb2`�pspn`�uvkq^f^al � kq`Up;y rG	6uvpnl¹tfr�x	`�^I{�¦quwèz\q`�^�x	`�{�uvc�ug{�ta��cf`�^A¬)±H��µ)`�t¶¬)±< �µ
^>`#tf`�^>ta`UbqugcU¬�±H�I4>Á3JhÔq¯	Æd±WÉ�±< 2Ì]µh¤
}�§W¢ �w¨ � ¨ ¢�K ª {�caln�g`�«%kd\�{�eh\q^>tacfkq{·tf`�kdc�¬KÓ6Ô	³d´4Õ�¯h³dÁ�É��h³j®�²4°���2²6Ê-ËC²vÁg®�Ì�µ]b2ehkdcWpzuI{�pzug^f^>`�¬�Ó6Ô	³d´4Õ�¯h³dÁ�µ

� kqlCbdca`�\d\d`Akd\$\degm x	`��2{�¦dln`�cI`�tIln\dlstalzuvpnln^a`Ap;y uvk	tfegm8uwtf`#^akdln�wuv\6tIps`4^Ix	eg\d\qr�`�^Ixdk��2{�¦qls`�c�¤q[]\$bdcae	{����
x	`�c�uobquvcI`G�j`�m�bdps`Ux	`Upzu¶º�u<L�eg\_^>kdln�wuv\6ta`�|
Ä ehkd�g`�c>tfkdca`Ax	k��2{�¦dln`�cIb2ug^f^>rA`�\_uvc�	gkqmo`�\6t��
Ä pn`�{�takdcf`�x	k$\degm¶£dca`UxCy r�t�uwt�^�x	`Ap;y uvkdtaegm8uvta`��
Ä ln\dlstalzuvpnln^fuwtflseh\$x	`4^Ir�t�uwt�^Ix	`Up;y uvkdtaegm8uvta`Uu-�g`4{]x	`4^��wuvpn`�kdc�^�bquvc�xdr�º�uvkdt��
Ä tfcfugl¹tf`�m�`�\6t�x	k_cf`�^>ta`Ax	k��2{�¦dln`�c4¤¼�`4^�tf`�«U�gegtacf`#{�eg\q^>tacfkq{�ta`�kqc�^akdc�xd`�^6�2{�¦dln`�c�^�r�{�calstf^�b2uvc��ge6^I^>ehls\q^�¤

}�§W¢ �w¨ � ¨ ¢�M ª {�caln�g`�«�kd\d`8m�r�tf¦de	x	`=¬N2d´2²O; ÁqÊw®/²-³�ÉP�h³6®�²4°�'�/²6Ê-ËC²wÁh®�Ì8µ � kdl%r4{�cfl¹t�xdug\q^Apn`Q�2{�¦dln`�c
¬R�/²hÊ-ËC²vÁh®#µApÎy ugk	taehm8uwta`hi�^aegkq^�pnu�º�egcfm�`�x	r4{�cfl¹tf`�bdcfr�{�r4x	`�m�m�`�\6t+b2ehkdc�pzu�pn`�{�takdcf`g¤v[]\�b/egkdcfcfu�kdtalnpslz^>`�c
b2ehkdc�{�`�pnuopzu�{�pzug^f^>`�¬Q1j¯<2d¯54·²v´S4:Tj®�²4°j³=�h³6®	Á6¯-Õ8µhiq��pnu � kd`�pnps`Uugbdbquvcataln`�\6tP¬Q�3U2±w³dÁ-ÕV4�´gÔ	³oµh¤ ? r�cflW�2`�«
� kq`KpÎy uvk	tfegm8uwtf` � kd`��hegkq^+bdcfe	x	kdlz^>`�«Kb2uvc%{�`�t>ta`�m�r�tf¦de	x	`I`�^>t%r � kdln�wuvpn`�\6t��#{�`�pnkdl � kd`��gehkq^Zº�egkdcf\dlz^a^a`�«
`�\_`�\6tacfr�`h¤

X Y JPL�� N�Ý�Ý�Q�� M$Ý�L)Y Ý�J�Ø�S[Z�\oL$QIÝ]\�L$QIY_^wJ�S$H�X+Ø�J�S$Y M$Ý�L)Y HKJPÙ M_Ý�Q6`�QIY
a ug\q^I{�` � kdlC^>kql¹t4idps`4^�º�eg\q{�talneg\q^I�ox	r]�2\dlsc�^akdbdb/eh^a`�\6t � kd`Ap;y eg\�	gr�\d��cf`�kd\$\dehkd�g`�p�ugk	taehm8uwta`U�¶bquvcatalnc

x	`�pÎy ugk	taehm8uwta`�{�egkdc�uv\6t��;{�`�pnkdl/^>kdc�ps` � kq`�pqpzuAm�r�tf¦de	x	`�`4^�t�ugbdb/`�pnr�`4��¤j¥�`�pnuAlnm�bdpsl � kd`�x	eh\q{ � kd`�pÎy eg\�ca`4{�cfr�`
`�\6taln��cf`�m�`�\ht]pnu�^>tacfkq{�takdcf`Px	`�pÎy uvk	tfegm8uwtf`��étfegkq^�ps`4^�r�tfuwt�^�`�t�taehk	ta`4^�pn`�^�tac�uv\q^al¹tflseh\q^�^aeg\6t�cfr�ugpspnegkdr4^�i2uO�q\
x	`A\d`Ubquh^�moe	x	l
�q`�cIp;y uvk	tfegm8uwtf`Aegcfl
	hls\d`�pz��¤

í



�jl6{�`�^Cehb2r�cfuvtalneg\q^W�gegk2^Cbquvc�uvlz^f^>`�\htWbqpskq^Z{�ehmobqpsl � kdr�`4^Wb/egkdc+{�`�tata`�c�uvlz^aeg\Wi��hegkq^Wb2ehkd�g`�«gi�ugkUm�egln\q^�xdug\q^
kd\$bdca`�m�ls`�c�tf`�m�bq^�idr�{�calncf`#x	`4^�m�r�ta¦qejxd`�^�m�e	x	lW�/uv\6tIps`�kdc�uvk	tfegm8uwtf`o�;x	eg\2{�¬¶Ó6Ô	³d´4Õ�¯h³dÁ Êv´-ÕH,2Æ6Ág³dÁ�É�Ì#µ
x	`��jln`�\6t�uvln\q^al�¬ 2d´2²O; Êg´-Õ=,2Æ6Áh³dÁ+É�ÌAµd�·¤

»�u�^a`�{�eg\qx	`�r�tfugb2`]x	k8tac�u-�wuvlnpq`4^�t�xdk�{�ehkdb�xCy r�{�cflnca`Ikd\q`�m�r�tf¦de	x	` � kdl�{�cfr�`Ikd\q`]{�ehbdln`�x	`�pÎy uvk	tfegm8uwtf`g¤
� pnps`�cf`�^f^a`�mP£qps`�cfuqiW{�egm�m�`8eg\�b/`�kdt¶^�y `�\¡xdegk	tf`�c4i����gegtacf`8{�eg\2^�tfcakq{�ta`�kdc�pnln^fuv\6tPxdug\q^�kd\ �/{�¦dls`�c�iZ��{�`�{�l
bdcf��^ � kWy lspW^ak���t�x	`Upnlscf`Aps`4^�ls\	º�ehcam8uvtalneg\q^Ix	lncf`�{·tf`�m�`�\6t�xdug\q^IpÎy ugk	taehm�uvta`A`]�	lz^�t�uv\6t�¤
}�§W¢ �w¨ � ¨ ¢�©��á �¶���+�;¢ ª {�cfls�h`�«]kd\d`#mor�ta¦de	x	`8¬�Õ�¯	�dÁqÊv´<,�U�É�Ì�µ8b/egkdcK�gegtacf`�{�pzug^f^>`�¬AÓ6Ô	³	´-Õ�¯h³dÁPµh¤
}�§W¢ �w¨ � ¨ ¢�©/©)á �¶�/ 
�+ã��6~� a rG�q\dlz^a^a`�«$kd\d`_{�pzug^f^a` ¬�ÓqÆ+,jËq¯vÅqÁh³ µ � kdlI{�eg\6tfls`�\htokd\ tfuv£qps`4uvkÍx	`4^
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