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D9ëCÐkñ�D�ñWû<ïºðOðYñ|6mñW;H@ +�KpJmï¹ñOI�6HG íA; ïºG 6�ð�:<øA;&K�ø�DEð�ï¹ñ�ïºDHGFD9ë�ñ�û<;pð�;�ðYñ|6mñ�;pð�@HóZGFñ�û<ïýð�I&6Hð�;HJ
úO;�ïºGEñW;�KWø<KW;(ñ*ïeñ|ð ð�ñW6mñW;�6Hð�KW;�ø<KW;&ð�;�GQñ�ïºG<îFí�D9ñ�û:ÐF69GAõ9-i6mñ*ñWû<;�ðW698F;kñ�ïº8�;E@ �

� � G�òEDHG<; ú*û<DËûC6Hð�úODEK�G ø�DH=ý69KWï!¾�;&õ ð�:<G<îE=º6Eð�ð�;&ð�ð�û<DE:<=ýõ íA;�ëà698Fïº=¹ïý69K�ñ�û<;�øAD2R
=º6HK�ï!¾&69ñ�ïºDHG�ð�ñW69ñ�;&ð�DHëbñ�ûC;køCû<D9ñWDHG?@;��DE=º6HK�ï!¾�;põ ð�:CG<îH=ý6HðWð�;pð�;&=¹ïº8Fï¹GA6mñ�;kîH=ý69KW;#í�;&I&69:Cð�;
ñ�û<;&òù=º;(ñ�ñWû<K�DE:<îHû�DEG<=¹ò9�H;�K�ñ�ïýI�6H=¹=ºò�ø�DH=ý69KWï3¾&;&õ�=ºï¹îEûEñ�ú*ûCï¹=º;y�C=¹ñ�;�KWïºG<î�DH:7ñiñWû<; û<DEK�ï3R
¾�DHGQñ|69=º=¹ò ø�DH=ý69KWï!¾�;&õ�=¹ïºîHûQñ*ñWûC6mñ ïýð�K�; ,C;&I(ñ�;põ ëìKWDH8Âñ�û<;iKWDE6Eõz@ �
²bÑ!² � Ó1ÔEÞmÔ:�1Ü ÙzÚbß�ØìÝ a �àØ j Ô.-
ê :<ñ�ú*ûC;�KW;�õ7DiüQ:<í<ï¹ñWð�=ºï!�H;�o � û<;�ò�=¹ï!�H;�ïºG�6½= ïº=¹í�;�K�ñ�ð�øA6HI(;�/ù@ ê ò�6½= ïº=¹í�;�K�ñ�ð�øC6HI�;HJ
úO;�8F;&6HGC�
ï ÔJð�Ö�ØàÝ&ØàÜ�Ö¸�zÑ �10 ØY�ìßOÔEÞUÝ�¨?è1äA�HÔ ïýð�6Å�H;pI/ñWDHK�ð�øC6EI(;OD��H;�Kbñ�û<;*I�DH8Fø<=º;FEiG�:<8�í�;�K|ð2�ñWDHîH;�ñ�û<;&K�ú*ïeñWû�6HG�ï¹G<GC;�K*ø<KWD7õ7:CI/ñ

3 À &Ë�4/657/68:9;2
ð�:CI|û�ñ�ûA6mñ
-�° 3=< ± Ç < Á À?> &�· 3@< ± ÀA> &CÇ 3@< Á ÀA> &OëìDHK 6H=¹= < ± À < Á À?>CB /
¤2° 3=< ÀEDF> &�· 3 D < ÀA> &OëìDHK 6H=¹= < ÀA>GB /ÿ69GCõ DHB 2
�*° 3=< ÀA> &?I�· 3 >�À < &�ëìDEK�6H=¹= < À?>JB / J&ú*û<;�KW;�ñWû<;Oð�:<ø�;�K|ð�I�K�ïºø7ñK�ML�ô&õ<;�G<DHñ�;&ð�I(DE8�øC=¹;gE
I(DEG�7Y:<îE69ñ�ïºDHG?@

êJ°,8<DEK*;g�H;&K�ò,
�6H:CI|û�ò�ð�;&üQ:<;�GAI(; < ±�À < Á À < Â À ¹0¹g¹×ï¹G�/ùJ
=¹ïº8Ã$NPO < Ã�;FE7ïýðYñ|ð�6HGCõ7=ºï¹;pð�ïºG)/

óZG�D9ñWû<;�K�úODEKWõ<ð&J&6�= ïº=¹í�;�K�ñ�ð�øC6EI(;�ïýð16Å�H;pI/ñWDHK�ð�øC6EI(;�D��E;�KzñWû<;�I�DH8Fø<=º;FE�G�:<8�í�;�K|ð24ú*ï¹ñ�û�6�ð�;püE:Cï¹=ºï¹GC;&69K#ï¹G<GC;�K ø<KWD7õ7:CI(ñ#ï¹G�ú*ûCïºI|û�ð�;&üQ:<;&GCI(;pð�ñ�ûC69ñkð�û<DH:C=ºõ�I(DEG �H;�KWîH;
6HI/ñW:C69=º=ºò�õ7D I(DEGJ�E;�KWîH;�ñ�DFø�DHïºGEñ|ð*ïºG�ñWû<;�ð�øA6HI(;E@
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²bÑ�è ¨bÜAå�Ô ï ØìÞmä���Ö1ÜCÝpä7Ý&Ø^ÜAÖ Ø�� Ö.Ý&ÞmÜC��Ú��HØ^Ö�éx��ÔQÝ a

� û<;i;�=º;�8F;�GQñ|ð�D9ë�/�6HK�;iI�6H=¹=º;&õ �AÔQÝ aHJC6HGCõ×ú*ï¹=º=zí�;�õ7;�G<DHñ�;põ�í�ò
¶ QSR)TVU#QW& À

ú*û<;�KW;X��¶eôA6HGCõY�[ZiôC69KW;i=¹;�ë·ñk6HGCõ×K�ïºîHûQñ#õ7;&=¹ïº8FïeñW;�K|ð�J�69GCõ\�]Q@R^T_U�QYô<õ7;&G<D9ñW;&ð�69G�ò�=ý69í�;�=nJ
ï^@ ;H@ºJ<GC6H8�;EJ7úO;iú*ïýð�û�ñWD 6HðWð�ïºîHG�ñ�D 6F÷H;�ñ&@

²bÑ[` a*Ø^Ö�ä��¯�ìç���äx��ÔJð�Ö�ØàÝ&Ø^ÜAÖ�ÜAâ#äËÙzÚ�ß1ØàÝ

5�D¥�CGC69=º=ºòHJ<ú�;iI�69G�õ7;g�CG<;iú*ûC69ñ ïºð�8F;&6HGQñ íQò�6�üQ:<íCïeñp@

ï ÔJð�Ö�ØàÝ&ØàÜ�Ö®�?Ñ � ÙzÚbß�ØìÝ ïýð�6�÷E;(ñ;àð�ñW69ñ�;�°�ïºG�6�ñYú�D×õ7ïº8F;�GCð�ïºDHGC6H=}=#ï¹=ºí�;�K�ñ�ð�øC6EI(;/ù@
� ûQ:Að�J7ï¹ë�úO;�=º;(ñª¶ Ð'&�69GAõx¶l-#&�õ7;&G<D9ñW;�69G�69KWí<ï¹ñ�K|6Uò DHK�ñ�û<DEG<DHKW8 69=�íC6Hð�ïýð�D9ë�6�ñYúOD

õ7ï¹8F;&GCð�ïºDHGA69=�= ïº=ºíA;&K�ñ�ð�øC6HI�;b/ùJ9ñ�û<;&G�;p6HI|û�üQ:<íCïeñ�ïºGc/»I�6HG�í�;�ú*K�ï¹ñ�ñW;�GFïºG�ñWû<;�ëìDHKW8
¶ d < T[ÈfeA&.·hgji�¶ Ð'&$Ç�g ± ¶ Ðk&

ú*û<;�KW;�gjiHJ4g ± B 2�@�5�ïºGCI(;�69G�ò�ð�I&69=ý69K�8�:<=¹ñ�ïºø<=º;ODHëC6 ÷H;�ñ�KW;�ø<KW;&ð�;�GQñ|ðzñ�ûC;OðW698F;Oð�ñW69ñ�;
D9ëC69Giïýð�DH=ý6mñ�;põiüQ:C69GQñ�:C8 ð�ò7ðYñW;�8�J�ú�;�I�6HG�6HðWð�:<8F;HJ(ú*ï¹ñ�û<DE:7ñ�=ºDEðWð?DHë7îH;�GC;�K|69=ºïeñYòEJ(ñ�ûA6mñ
ñ�ûC69ñª¶ d < T[ÈfeA&Oïºð*6�÷H;�ñ D9ë1:<G<ï¹ñ#=¹;&G<î9ñWû?J7ïn@ ;E@¹J7ñWûC6mñ

¶ gjiD¶ Á Ç<¶ g ± ¶ Á ·É-

� û<;�6HíAD��E;�üQ:<íCïeñ�ïýð1ðW69ïýõiñWD�íA;�ïºG�6½a Ú�è�ÔQÞUè�Ü a ØàÝ&ØàÜ�Ö DHëCñWû<;*ðYñ|6mñ�;pð>¶ Ðk&b6HGCõ�¶l-#&(@
� û<ïºð�ïºð�ú*ûC6mñOúO;*8F;&6HG ú*û<;�G ú�;#ðW6Uò�ñWûC6mñO6�üE:Cí<ïeñ�I�69G í�;#ð�ï¹8�:7ñW6HG<;�DE:Cð�=¹ò�íADHñ�û;Ð
69GCõx-E@�= Dmú�;g�E;�KpJ<ï¹ë�ñ�û<;�üE:Cí<ïeñ�ïºð�DHíCð�;�K��H;põ×ïeñ#ïº8F8F;&õ7ïý6mñW;�=ºòÕ��8 69÷H;pð 6 õ7;pI(ïýð�ïºDHGb@ �
ó�ñ���õ7;pI(ïýõ7;&ð���ñ�Dií�;ÅÐ�ú*ïeñWû ø<KWDHíC6Hí<ï¹=ºï¹ñYò,¶ g i ¶ Á 6HGCõ�-*ú*ïeñWû ø<K�DEíC69íCï¹=ºïeñYò�¶ g ± ¶ Á @Q5�DH8F;ø<û�ò�ð�ïýI(ïýðYñ|ð*I�69=º=.ñ�ûCïºð�ñWû<;:� �EÜ��¯�àä7è a Ôkl D9ë1ñ�û<;iú�6	�H;�ëì:<GCI(ñ�ïºDHGFmE@
n �^[�PSX�RUTWVZ]ùfHP]oi�|lQd\[/o�P\`*NQ_�[�Pehi�7_&XZXZPS�QdSTpo1[Y_Cp�NQfù[n�1_��Q�m]HXZPS�|PSX�[YX����Q_�c��&VYT|T _&NË[Y�QT
XZlQ�9��TW�W[ _&`��mlQc&Nm[YlQh hiT/c&XZlHVYT|hiT|Nm[/��©��ET��Q�HV�c&XZTrq^�|_pdSdec&�EXZT�_�`�[Y�QT#��c/RUTk`ºlQNE�W[YPS_pNks
PShihiT/fEPec([YT|d\]�T|NE�pT|NQfETWVYX�ctq^��c(V.�WVZ]$s�PSN*hi_pX�[A�Q�m]HXZPS�|PSX�[YX|�}�Q_�VA[Y�Qc�[AVYT/c&XZ_&NAo^q^�|_pdSdec&�EXZTus
PSX�T|NQ�|dS_&XZT/f�PSN �mlQ_�[YT|X|�
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²bÑwv � ÜAÞmÔ ï ØàÞmä���Ö�ÜAÝ&ä<Ý&ØàÜ�Ö Ø+� Ö.Ý�ÞmÜC�1Ú��HØàÖ1é�ß1ÞUä a ä<Öb�áß1Þmä ¼���¼e��ÔEÝ a
@kï3�E;�G�6(= ïº=¹í�;�K�ñ#ð�øA6HI(;x/ùJ7=º;(ñ

/ I ·hy{z�|xw/ À 2}°
õ7;�G<DHñ�;#ñ�û<;kð�;�ñ�D9ëb6H=¹=A=¹ïºG<;&6HK�8 69øAð�ëìKWDH8}/ ñ�D~2O@ � û<;&GJ/ I ïºð�6HI(ñ�:C6H=¹=ºò�6�= ïº=¹í�;�K�ñ
ð�øC6EI(;EJ�I�6H=¹=º;&õ ñ�û<; ��Ú1ä�� = ïº=¹í�;�K�ñFð�øC6EI(; DHë�/ùJ�ú*ï¹ñ�û�ð�I&69=ý69K�øCK�D7õ7:CI(ñ�6HGCõ �H;pI/ñWDHK
ð�:<8-õ7;F�AG<;&õ×í�ò��

�� �  DX� î£°£e¶ ��&¬° · D áî}e¶ ��&e°e° À ëìDHK|69=º= DrB 2�69GAõ�ëìDHK|69=º=áî B / I
�î ± Ç#î�Á0°Ce¶ ��&¬°·<î ± �¶ ��&e°$Ç?î�Áne¶ ��&¬° À ëìDHK|69=º=!î ±�À î�Á B / I

5Ë;�I&69=º=.ñ�û<;i;&=¹;&8�;&GQñWð�D9ë�/ I ß1Þmä ô ð�JC6HGCõ×õ7;�G<DHñ�;�ñWû<;�8-6Hð0�
3 Q@R^T_U�Qe¶

5Ë;�I&69G×G<Dmú4õ7;g�CG<;�6�í<ïº=¹ïºG<;p69K*8 69ø
/ I 57/68:9;2

íQò
 3 � ± ¶ °£�¶ � Á &¬° B 2

ð�ïºGCI(;�í<K|6 3 � ± ¶Cïºðk6�I�DH8Fø<=º;FE"�U6H=¹:C;&õ�ëì:<GAI/ñ�ïºDHGËD9ë�÷E;(ñWð&@O5Ë;�õ7;�G<DHñ�;�ñ�û<ïýð�ø<K�D7õ7:AI/ñ
8�DEK�;ið�ï¹8Fø<=ºò�6Eð 3 � ± ¶4� Á &
69GCõ×I�6H=¹=?ï¹ñ*ñ�ûC; ��Þmä R � R Ù ÔQÝ ìDHK ß1Þmä����AÔQÝ °#D9ë í<K|6 3 � ± ¶769GAõ�÷E;(ñª¶ � Á &(@

8�ïºGC6H=¹=ºòHJAñ�û<;�í<K|6HI|÷H;�ñ#ïºGCõ7:CI�;&ðk6�õ7:C6H=1I�DHKWK�;pð�ø�DHGAõ7;�GCI�;���í�;(ñYú�;�;&G{/ 6HGCõr/ I J
ï^@ ;H@ºJ

¶ � Á &���� ���� 9 3 � ± ¶

²bÑ[� �,�9Ý&Ø j ØìÝpØàÔ a ØàÖ�Ý&Ó1Ô�ÙzÚ1ä<Ö.Ý&Ú1å���ÜCÞ��Y� Ø Õ×Ö�ØàÝ&ä7ÞUç�Ý�Þmä<Ö a â�ÜAÞmå ä7Ý&Ø^ÜAÖ a

� =º=Å��6EI/ñ�ï!��ïeñWï¹;pðe��ïºG�ñWû<;�üQ:C69GQñW:<8Âú�DHKW=ºõ�69KW;�=¹ïºG<;&6HK�ñ�K|69GCð�ëìDHKW8 6mñWï¹DEGCð
� ��/68�9�/

ëìK�DE8�ñ�û<;(= ïº=ºíA;&K�ñ�ð�øC6HI�;P/ ïºGQñ�D×ïeñ|ð�;&=eëYJ?I&69=º=¹;põ Ú1Ö�ØàÝ&ä7ÞUç4Ý�Þmä<Ö a â�ÜAÞUå�ä7Ý&Ø^ÜAÖ a,àDHKpJ
Ú�Ö1ØìÝpä7ÞUç�ÜCèOÔEÞmä7ÝpÜCÞ a	°/@Qó�ë�ú�; ñWû<ï¹GC÷ D9ëb=ºï¹GC;&69KOñ�K|69GAðYëìDEK�8 6mñWï¹DEGCð�6Eð�8 6mñWK�ïýI(;pð�JEñ�ûC;�G� ©��QPSX*PSX*[ZVYlQT#`ý_&V�pQNQP\[YT�fHPehiTWNQXZPS_pNQc&d?¢�PSdS�7TWVZ[ XZ��c��|T|X|�9�^[�PeX hi_�VYTkXZlQ�H[YdSTk`ý_�V PeN$p�NEPS[YT
fEPShiT|NEXZPS_pN�c�dA¢OPSde�7T�VZ[�XZ��c&�WT|X|�
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6 Ú�Ö1ØìÝpä7ÞUçáÝ�Þmä<Ö a â�ÜAÞUå�ä7Ý&Ø^ÜAÖ � ïºð�6 ð�üQ:C6HK�;i8 6mñWK�ï3E�D9ë�I(DE8�øC=¹;gE×G�:<8�íA;&KWð ð�:CI|û
ñ�ûC69ñ ����� ·h�ª· � ���
ú*û<;�KW; ��� õ7;�GCD9ñ�;pð�ñ�û<;i8 69ñ�KWïlE�DEí7ñW6Hï¹GC;&õ�ëìK�DE8 � íQò�I(DHG�7Y:<îE69ñ�ïºG<î 69=º=zïeñ|ð*;�GQñ�KWïº;&ð
69GCõùñ�û<;&G�ñ�K|69GCð�øADQð�ïºG<î�ñ�û<;F8 6mñWK�ï3Ez@?5�; õ7;�GCD9ñ�; � � í�ò �t� J?6HGCõùKW;(ëì;&K�ñ�D�ï¹ñ�6Hð
ñ�û<; ä��)�pÜAØ^Ö.Ý D9ë � @

� ûQ:Að�J�6HG:��6EI/ñ�ï!��ïeñYòD��ïºG�ñ�û<;�üQ:C69GQñ�:C84ú�DHKW=ºõkú�DH:<=ýõ�í�;HJ(ëìDEKb;gE76H8Fø<=¹;EJ&6�:<GCïeñ|69KWò
ñ�K|69GCð�ëìDHKW8 6mñ�ïºDHG � ñ�ûC69ñ�I�69KWKWï¹;pði6×ð�ñW69ñ�; ÷E;(ñ,¶ ��i#&�69ñiñ�ïº8�;Cei·ÜÐ×ñWD�6×ð�ñW69ñ�; ÷E;(ñ
¶ � ± &�6mñ*ñWï¹8F;ten·u-HJCï^@ ;H@ºJ � ��¶ ��i#&b�8�9 ¶ � ± &
²bÑ[� » ß a ÔQÞ j ä<ß��^Ô a ØàÖöÙzÚ1ä<Ö.ÝpÚ�å å Ô �pÓ1ä<Ö1ØY� a Ø 0 ÔQÞmå ØàÝ&ØàäCÖ�ÜAè�ÔQÞmä7Ý&ÜAÞ a
óZG�üQ:C6HGQñ�:<8 8F;pI|ûC69G<ïýI�ð&J7ú*ûC69ñ#õ7D�;&ð*69G×DHíAð�;&Ke�E;�K�DHíCð�;�K��H;	o

� =º= ÜCß a ÔEÞ j ä7ß}�àÔ akïºG�ñWû<;�üQ:C69GQñW:<8Âú�DHKW=ºõ�69KW;�=¹ïºG<;&6HK�ñ�K|69GCð�ëìDHKW8 6mñWï¹DEGCð
�Ü��/�8�9�/

ëìK�DE8 ñ�û<;i= ïº=¹í�;�K�ñ ð�øA6HI(;�/ ïºGQñ�D�ïeñ|ð�;&=eëYJ<I&69=º=¹;põ 0 ÔQÞUå�ØìÝ&Ø^ä<Ö ÜAè�ÔQÞmä7Ý&ÜAÞ a¥àDHKpJDa Ô �àâ¯¼
ä��k�pÜ�ØàÖ.Ý�ÜAè�ÔQÞmä7Ý&ÜAÞ a�°(@�ó�ë?ú�;*ñWû<ï¹GC÷ D9ëz=¹ïºG<;p69K�ñWKW6HGCð�ëìDHKW8F69ñ�ïºDHGCð�6Hð�8 69ñ�KWïºI�;&ð&J9ñ�ûC;�G
6 0 ÔQÞmå ØìÝpØàä<Ö ÜAè�ÔQÞmä7Ý&ÜAÞ � ïºð�6�ð�üQ:C6HK�; 8 69ñ�KWïlE D9ë1I(DH8Fø<=º;FE G�:<8�íA;&KWð�ð�:AI|û ñ�ûA6mñ

� � ·��
ú*û<;�KW; � � 69îE6Hï¹GËõ7;�G<DHñ�;pð ñWû<;�8 69ñ�KWïlE�DHí<ñW69ïºG<;põ�ëìKWDH8�� í�ò�I�DHG�7Y:CîE6mñWï¹GCî�69=º=�ïeñ|ð
;�GQñ�KWï¹;pð�J�69GCõËñ�ûC;�G�ñ�K|69GCð�ø�DEð�ï¹G<î×ñWû<; 8 6mñWK�ï3Ez@ � ðií�;(ëìDEK�;EJ?ú�; õ7;�G<DHñ�; � � í�ò � � J
69GCõ�K�;�ëì;�K�ñWD ïeñ#6Eð�ñ�û<; ä��)�pÜAØ^Ö.Ý D9ë�� @
B?;(ñ,¶ ¡}ÆW&�õ<;�G<DHñ�;Fñ�ûC; ;�ïºîH;&GJ�E;&I(ñ�DHK|ð&J.I&69=º=¹;põ Ô�Ø^éAÔ�Öb�AÔQÝ aEJ?D9ë*69G�DEíCð�;&Ke�m6Hí<=¹;G� J

69GCõ�=¹;�ñ�R Æ�õ7;�GCD9ñ�;kñWû<;�I(DEK�KW;&ð�øADEGCõ7ïºG<î�;�ïºîH;�G �m69=º:<;EJQïn@ ;H@ºJ
� �O¶ ¡ Æ &·�R Æ ¶ ¡ Æ &

óZG�ñWû<;kI&6Hð�;&ðOúO;�I(DEGCð�ïºõ7;&K�ï¹G�ñ�û<ïýð�ñW6H=¹÷.JQñ�û<;�;&ï¹îE;�G<÷E;(ñWð�ëìDHKW8 69G�D9ñWû<DHG<DEK�8 6H=AíC6Eð�ïýð
D9ë1ñ�û<;i:<GAõ7;�KW=¹ò�ïºG<î(= ïº=¹í�;�K�ñ#ð�øC6HI�;
/Ë@

8�ïºGC6H=¹=ºòHJ7ú�;iI�69G�6HGCð�ú�;�K�DE:<K*DHKWï¹îEï¹GA69=züQ:<;&ð�ñ�ïºDHG?J7ïn@ ;H@ºJ
5öûC6mñ#õ<DQ;pð*69G�DHíAð�;&Ke�E;�K�DHíCð�;�K��H;	o

B?;(ñk:Cðkð�:<øCøADQð�;�ñ�ûC69ñkú�;�ûC6	�E;�6 øCûQò7ð�ïºI&69=�õ7;g��ïýI(;X¢ ñ�ûC69ñ�ïýðkð�D�I�DHGCð�ñ�KW:CI/ñW;&õ
ñ�ûC69ñ�ï¹ñ�8F;&6Hð�:<KW;&ð�6HG DHíCð�;�K��m69í<=º;7� J16HGCõ�ñ�ûC69ñ�ú�; ú*ïºð�û ñWD�:Cð�;7¢ ñ�D�8F;&6Eð�:CK�;
6�üQ:C6HGQñ�:<8 ð�ò7ðYñW;�8 ú*ûCïºI|û&7Y:Cð�ñ ûC69ø<ø�;�GAð�ñ�D í�;×ïºGö6�üE:A69GQñ�:<8 ðYñ|6mñ�;¡¶ ��&/@n5�;
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