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¨&sio qtoTW=mvoukªI jSO9m2sio ehk2mv� q�KPE e mv� jCW7IxjCW?m2sioÏ�7eCI o�O jNkE��QWPY � Gp�REQE �Lo n=oTWijlm2orn0/21

eSW7n m2sij¦I o j\W m2sioÏU jC�i�QE�o4321�]À¨)sio�E�oTWP[Nmvs?jFO"E �RWPY � Gp�REQE��LoÏWijlm2orn05619� eSW7n m2sio
KPWi��m&�GorqtmvjNk/jSO<m2si��I"E��QWPY S�7�]�¨&sioxqtj jNk n=�RW7e mvo�I)jSO8/21J�RW�O kWeFU o d ehk2o �:9�; 1
)�< ; 1=)�> ; 1��
�Nmvsio-qtj=jNkWn:�RW7e mvo�I jSO�3 1 �RWJO kWeFU oA� 
 e kvo �:9 1 )�< 1 )�> 1 �/eSW7n mvsio-qtjEjNkWn=�QW7ehm2o�I jSO �x�Nm2sio
jlk2�R[N�RW jSO mvsio#kvoTE ehm2���GoµO kWeFU oN� �=9�? )�< ? )�> ? ��]
�7jlk&mvsio-I2eFYNo#jSO�Iv�RU gPE�� qt��m#M mvsTo.IqKP�7I2qtk2��gimf� ��Ipj\U � mvm2orn¯GpsioTWiou�Gouk�� m9�zI&gJj�I#I �R�PE o

eSW7n!�Eorqtm2jlkªI¶Gp�REQE��7o�Wijlm2orn �QWA@ <�Bz: q s7ehk elqtm2ouk�] { �Norqtm2jlkXG si� qts qtj=jNkWn=�QW7ehm2o�I~e kvo
oT�Ggikvo�I#Ivornb�QW mvsio#kvoTE e mv� �EoµO k eSU o�Gp�REQE��7oxn=oTWijNmvornÀ�NM m2sio-IqKP�7I2qtk2��gim�C�]

D?o�Gp�REQE kvo=I mvk2� qtm j\Kik©I m#K7nNM �QW mvsik2ouoxg7ehk2mv� q�KPE e k-que\I o�IpjFO�O�KPEREQM gLehk eSEQE�oTE�U eFWi��gPZ
KPE e mvjNk�I"Gpsi� q s e kvo#mvsioU j�I m9q�Kikvk2oTWimLEQM�K7I orn;]
¨&sio�7kªI m-j\Wiox��Ipm2sio que\I oHG siouk2o eSEQEm2sio ehk2mv� q�KPE e mv� jCW gJjN�RW=m�IpjFO��JjNmvs m2sioH�7eCI o

eSW7n m2sio©U j\�i�RE o©E�� o-�RW exgPE eFWio eFW7nbehk2o�IqM	UJU oumvk2� q-eFE�j\WP[ j\Wio eF�Eo � I ouo ��R[\Kikvo�É	��]
¨&sio)e kvm2� q�KPE ehm2��j\W�gJjN�RW=m�Ie kvo¶ILKigig7j�I orn m2jX�Lo)j\W qt��k q�E�o�I�G � mvs$eÐ�7e\I o�kWeNn=�RK�IA[lk2orehm2ouk
mvs7eFW mvsio�U j\�i�RE o kWeNn=�RK7IT]�¨&sioÏU jC�i�QE�o ��IxsijCU jlm2oumv� q m2j!mvsio��7eCI o eFW7n ��IYk2jlm ehm2orn
ehmb���\½ n=oT[lk2ouo�I�O jlk�m2sio qtj\WPWiorqtm2��j\W?jSO-m2sioÏE��QWPY�I�] w�W m2si��I que\I oN��Gp��m2sij\Kim E�j�I#IYjSO
[loTWiouk eSE ��mqMN�"G o¹Gp�REQE n=o��7Wio d IqK7qts m2s7ehmD> ; 1 5 ½?eFW7n� 
 IqK7qWs mvs7e mE>.1�5 ½ ]
¨&sio�IqM	UJU oumvk#M!eS�Go�IÐGp�REQE��Jo-K7I orn e\I~eFW eS�Go jFO)oreNqWsÀO k eSU o$d#� � 
 ]�D?oxoT�:q�EQK7n=o
mvsio que\I o G siouk2o m2sikvouo jlk U jlk2o e kvm2� q�KPE ehm2��j\W gLjl�QWim�I e k2o qtj\ERE �RWiore kT]ÁD?oÏG �QEREpqueFERE
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IqM	U-�7j\E�� q)qtj\U gPKim ehm2��j\W�jFO m2siopn=oumvouk#U �QW7eFWim@jFO�2 ��I k ehm2siouk@m2orn=��j\K7I � I ouo-° ��±	O jlk mvsio
O jlk#U-KPE e mv� jCW jFO)m2si��I n=oumvouk#U �QW7eSWim���]� elq¯¸�eFERE ��j\WÌ°{´S±�K7I orn e'W3KPU ouk2� queFEn=o�² e mv� jCW
U oum2sij=n m2j��7W7n eFERE@mvsio k2j jNm�I-jSO mvsio n=oumvouk#U �QW7eSWim�].!eNq�¸&eSEQE�� jCW s7eh�NoO j\KPW7n�Kig
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U$e mvk2�R� 2�]�D?o#�RW=mvk2j=nNK7qto m2sio ehk2mv� q�KPE e k4O jlk qto �GorqtmvjNk����}] o\]/mvsioxeS�G� eSE?O jlk qto�I¶G si� q s
ehk2o-oT�Goukvm2orn'�PM m2sio©E��QWPY�I jCWbm2sio©U jC�i�QE�o#gPE e mvo\] L oum4K7I&qtj\W7I � n=ouk4WijCG�mvsio-oT�Gmvouk#W7eFE
O jlk qtoY�Gorqtm2jlk�_eFW7n mvjNk[-¦Kio �Gorqtm2jlk~] eF�7j\Kim~mvsio jNkv�Q[N�RW�¸ elqtm2�RWP[ jCW mvsio U j\�i�RE o
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eSW7n mvsiouk2o�O jlk2oJ¿ 2 � 5��
Í -¦K7e mv� jCW É �zI&e.E �RWiore k�IqM�I m2oTUKjFO o.-¦K7e mv� jCW7I �QWbmvsioµKPWPY	WijCG¶W � 1}] w�O<m2sioÐIqM�I m2oTU ��I
kv�Q[l� nbm2si��I¶U oreSW mvs7e mµGps7ehm2ou�Gouk)e kvoxm2sioH[loTWiouk eSE � F ornÏOZjNk qto�Ip��m9oT�G�zI m�I)j\Wio³IvjCEQKimv� jCW
mvj mvsi�zItILMNIvmvoTU � eFW7nb�QW j\Kikpque\I o#mvsio�I j\ERKim2��j\W Gp�QERE��Jo©KPWi� -¦KioF�ª] w mtGp�REQE��7o#mvk#Kio �wO
mvsioµU ehm2kv�Q� I �zI jSO�O�KPERE kWeFWPY�G si� qts �zI o.-¦Ki� �leFE oTWGm/m2j IWe�M m2s7ehm&mvsio7I�E[JK7qLYNouk �Eorqtm2jlkªI
ehk2o�E �RWiore kLEQM �QW7n=oug7oTW7n=oTWim�]L oum©K�I~eCI�IqKPU o WijCG m2s7e m#mvsio�I o��Norqtm2jlkªIÐ�7oTE j\WP[bm2j e �Norqtm2jlk©Ivg7elqto�� { eFW7n�Gpo
qtjCW7Iv� n=ouk<m2sio�jCWioTZ n=�QU oTW7I ��j\W7eSE�IqKP�7I g7eNqto�I jSO�� { e\I g7jN�RWimªI jSO epgikvj 0+orqtm2���Go � � ]�¨&sioTW
ou�Nouk#M�E��QWio�� �RW � �-qtjNkvk2o�I g7j\W7nPIpm2j�oT�:eNqtmLEQM j\Wio gJjl�QW=m�� �RW � ��]
w m��zI GpoTERE3Y	Wij\GtW$mvs7e m�gJjN�RW=m�� �LoTE�j\WP[¦I m2j$e -¦K7eNn=kv� q
	�� � I ouo ° Æ:��± �V° Æ\´S± ��° ���F±8�ª]

w}W7n=ouorn�G&o s7er� oµOZjNk ou�GoukLM�E �RWioxjSO � �H¿
§��� * § �  � * §��L�� 5 ½

¨&si�zI o.-¦K7ehm2��j\W n=o��7Wio�I m2sio7-¦K7eln=k2� q�	��µG si� qts �zI queFEQE�orn$m2sio��µ¥��=�ª���'�����P� ���~jNk�m2sio
�����¢�������¥���¢N����¥�� ��]p{)m mvsi�zIpgJjl�QWGmtGpo s7e � oYn=o��7Wiorn e j\WioTZ mvj\Z jCWioxk2oTE e mv� jCW��LoumLG ouoTW
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mvsio©I �QWP[CKPE ehk qtjCWN�7[\Kik ehm2��j\W �QWbmvsi�zI queCI o-�zI � n=oTWGm2� queFETm2jYmvsio�I �QWP[CK3E e k)qtj\WN�7[CKik ehm2��j\W
jSO@mqMEgLo.ÉNn;]L oumtK7ItIqKigTg j�I o�WTjCG mvs7e m mvsik2ouo�E �RWio�Ife kvoxqtjlgPE eSW7e kT]
D?o©Wijlm2� qto#mvs7e m mvsioxm2sikvouoxehk2mv� q�KPE e mv� jCW gJjl�QWGmªI j\W m2sio��7e\I oUJK7I m4�7o qtj\ERE �RWiore kT]
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mvsioxgPE eSWio���Ifou� mvsio�k / � jNk / { ]���Kim#eSU j\WP[bm2sioJI oumªIfjFO�mvsik2ouoHWijCW qtjNgPE eSW7e k©E �RWio�I
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mvsioTW m2si��I�E��QWio�E�� o �QW m2sio gPE eFWio'ÆFZ�É eSW7n g7e\I#I mvsik2jCKP[Ns m2sio ehk2mv� q�KPE e mv� jCW gJjl�QW=m-jFO
�l�¬Æ j\W mvsio U j\�i�RE oxjlkXE�� o �QW mvsio gPE eSWio ��Z�Æ eSW7n �QWimvoukªI orqtm©É ehm~� m�I~qtj\U�U j\W gJjN�RW=m
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w}W m2sioHE e mvm2ouk9queCI oHE oumtK7I¶Wijlm2� qto#mvs7e m9m2sioukvo#��I¶WijJE �RWio#�RW mvsTo gPE eFWio�IY�N�¾Æ jNk©Æ=�¬É
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D?o.U e�M�0%K7I mv�wO�M jCWio-U jlk2o m2�RU o 8µKPWimT«¬IÐI �RWP[\KPE ehk#qtjCWN�7[\Kik ehm2��j\W n=o�I2qtk2�R�LornÀO jlk

Éln$m%MGgLo � ��R[\Kikvo�Æ\½��ª] w}Wbm2si��I&que\I o©G&o©I ouo-m2s7ehm eSEQELm2sio�I oT[CU oTWimªI g7e\I#I m2sikvj\KP[lsbm2sio
E��QWio 3 � 3 � ]
D?ops7e � o�I ouoTW'O jlk m2sio©ÂC� queCIvo-mvs7e m jCWio©E �RWioxqueSWbs7e �No-e qtj\UJU j\W �QWimvoukªI orqtmv� jCW

g7jN�RWim4G � mvs��7�Go©E��QWPY�I&�wO eSW7n j\WPERM �wO"¿
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�7o qtjNgPE eSW7e kT] w}W7n=ouornºE�oumXK7Ifk2oTU oTU��iouk~mvs7e mÐOZjNk-e�I gJorqt� eSE qtjCU gPE�oT� Â �Goukvm2� qto�IpjFO
mvsio�ILYEoTG gJoTW=m eS[NjCW¯U�K7I m1�Jo qtjlgPE eSWLehk�] ¨&sio[louj\U oumvk#M jFO@m2sio�Á§P§	ÃME� oTE n3I&m2sioTW
n=��k2orqtmLEQM m2s7ehm9e mtE�ore\I m9m2sioukvoU-K7I mt�7oHÉ$qtjNgPE eFW7ehkµI oT[\U oTWGmªI�]L oum�K�I/qtj\W7I � n=ouk/mvsio4�7k�I m�que\I o\] w�O�G&o)k2jlm ehm2o)mvsioµU jC�i�QE�o-ehk2jCKPW7n mvsio9ornN[lo*3 ��3 �
KPWGm2�QE�E �RWio �N�¾Æ e kvo qtjNgPE eFW7ehktGp��m2s �=�¬É mvsio©E �RWio�7eCIvorn$jCW mvsi�zI ornN[No �RW=m2ouk�I orqtmªI m2sio��
E��QWPY�I�]�D?o"�7W7n eS[Ee �RW 8µKPWimT«¬I I �RWP[\KPE e k qtjCWN�7[\KikWe mv� jCW�]�ypjFG G&o©Gp�REQEJqtj\W7I � n=ouk ornN[lo
3 z 3 ��e\IA�Lou�RWP[ mvsio �RWim2ouk�I orqtm2��j\WE �RWTo)jSO�´�I oT[\U oTWimªI � �N�¾Æ:�¾É:�{ÂT�¾´	�ª]�L oum�K7IAWijNmv� qto)m2s7ehm
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qtjCWN�7[\Kik ehm2��j\W m2s7eSW queCI oÂ n;]
D?o-G �QERE�qtjCW7I � n=oukWijSG mvsio que\I o jSO mvsik2ouo$q jlgPE eSW7e kHI oT[\U oTW=m�I � I2eFMºÆ=�¬É=�ÈÂN�~eSW7n

qtjCW7Iv� n=ouk mvsiotE��QWio � �.�Q�RWTmvoukªI orqtmv�QWP[ 3 z eFW7n�/��=] � �.��RW=mvoukªI orqtmªI�I oT[\U oTW=m�I)�l�¬Æ=�¬É=�ÈÂi�¬´N]L oum1K7I k2jlm ehm2o©WijSG m2sio©U j\�i�RE o e kvj\KPW7n�� m�I o\nN[lo 3 z 3 �=] L oum" �7o-m2sio-�RW=mvoukªI orqtm2��j\W
g7jN�RWim³G � mvs mvsio gPE eFWioÀIvg7eSWPWiorn �PM�Æ:�¾É:�ÈÂP] w m U$eFM �Lo gJj�I#I �R�PE o m2s7e mJ �JoTE�j\WP[�I
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jSO e qtj\U gPE�oT�ÏGpsi� qts e kvoxqtjlgPE eFW7ehk9s7e\�No e$qtj\UJU jCW g7jN�RWim�]L oumµK7Ifqtj\W7I � n=ouktWij\G mvsio qtj\U gPE oT�ÀIvg7eSWPWiornÀ�NMÏE��QWio�IY�TZ�ÆSZ�ÉFZ ÂCZ�� eSW7nÀE�oumX�mvsio
qtjCU�U j\W��QWimvoukªI orqtm2��j\W�g7jN�RWimjSO � � � � z ]�¨&sioTW'E��QWio�I / �M3 �JoTE�j\WP[�Imvjxmvsio-qtjCU gPE�oT�
mvj\[loum2siouk1Gp��m2sbmvsioµE��QWio�I jFO m2sioµ² ehm&g7oTW7qt�QE�Gpsi� q sbqtoTWGm2ouk/��I / � eFW7n'E��QWio�I/e k2o©Â eSW7n
/�� 3 ]µ� M qtj\W7I mvk#K7qtmv� jCWÀE��QWio-´J�JoTE�j\WP[�I&m2j$m2si��IpgJoTW7qt�RE@eSW7n mvsiouk2o�O jlk2o-´J�JoTE�j\WP[$m2j
mvsioxqtjCU gPE�oT�?]
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e �Nouk2mv� queSE eS�G�zI¶G&o©U$eFMÏI sijCG � Ivouo m2sioYe gig oTW7n=�Q� ÉK�RW�I orqtm2��j\W!�:�:g7eS[No É=�F�/mvs7e m
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�NeSEQKio�jSO 9 M�eFW7n <.M1Gpo�s7eh� o)ehm�E�ore\I m jCWio©I �QWP[CKPE ehk/qtj\WN�7[CKik ehm2��j\W Gpsioukvo)m2sio©Á§P§	
��Ipe-[loTWiouk eSE qtj\U g3E�oT�?]L oumµK7I~q jCW7I � n=ouk#eSW oT�:eSU gPE�o\]©D?oxqtsijlj�I o 9 M 5 ½=� < M 5 ½:�#' 5 Â�½ } � + 5 Â¦½ } �
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