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ÍlTMpb\cNRH�]�O(]KVFTUORNRV�_»Î�n-ÏFVFa�HKj¤OrLFp�LFTMp®Ð�V�j¤O¢_cH�O¢[xe9LF\^ORH�y/w�w�ÑxÒ*\^jÃeW[bHKT®e�H;]/LFToTMVFOÃ]�V�TxO¢NRVF_UOR[MH®ÓPJMNP\cQSLFNPk�Ô	V�ÕbORJMÕbORj
ÖU× ÎØHFÙÚaMÙºÛ!Ü�H�]/LFÕbjRH�O¢[MH�kÉLFNPH6TMVFOzQÌH/LYjRÕMNPHKpÉV�TM_^\cTMH/Ò�Û!LYTMpÉ\cTMj¤O¢HKLFpAe9HÌLF\^Q
LYO¥\cTbpM\cNPHK]�OR_^k�]KV�TxORNRV�_^_c\cTba ÖU× Üxk]�V�TxO¢NRVF_c_c\^TMa�OR[MH�ÓPjRH�]KV�TMpMLFNPk�Ô�iFLYNR\fLYÜM_cH�jWÝ�ÎBn-ÏYV�a�H�jPOrLYpALFTMp�Ð�VFjPO¢_^H�OR[Ue9LF\ºO¢H�y|w�w�Ñ�Ò ×tÞ V�NPHoJbNRHK]�\cjPHK_^kFÛ

ß�à(á�â©ã�ä-åFæçå�è»à�æ|ã�è»é�\cjWeW[MHKTAe�H�LF\^Q�L%O�Î©\cTMpM\^NRH�]�O¢_ºkbÒWÏYHKHKJb\cTMaçOR[MH6JMNP\cQSLFNPkçiFLYNR\fLYÜM_cH�j ÖU× ]K_^V�jRHORV�O¢[MH�\cN	jRH�O¢J»V�\cTxORj ÖU×�ê ÛbÜUkm]�V�TxO¢NPV�_c_^\cTMa�OR[MHzjRH�]KV�TMpMLFNPkëiYLFNP\fLFÜM_^HKj	Ý¥L%OW]KV�TMj¤OrLFTxO�jRH�O¢J»V�\cTxORjhÝ ê Ù
ÍlTMpM\^NRH�]�Oh]KV�TxO¢NPV�_(\cjWpM\cjP]KÕMjPjRH�pÉ\cT<jRV�QÌH®pbH�OrLY\c_!\cTAn-ÏFVFa�HKj¤OrLFpÉLYTMpAÐ(V�jPOR_cH�OR[xetLF\ºO¢HçÎ¤y|wFw�ÑxÒKìíJ�LFaFHov�î�Ñ%ïlv�îxu-Û

J�LYa�H6vUð�ð|ïlvUðFñ%òBÙ¥óhTôjP\cQÌJM_cH®H�õbLFQÌJM_cH�VFX;\cTMpM\^NRH�]�OI]�V�TxO¢NPV�_#\cjö]KV�TxO¢NPV�_#VFX2ORHKQÌJ�H�N¢LYORÕMNRHmÎØÝKÒ�\cT÷LDpM\^jPO¢\^_c_cLYO¢\^V�T
]�V�_cÕMQÌT�Û-\cTmV�NRpbHKN	O¢V�\cTbpM\cNPHK]�OR_^kçLF]r[M\^H�i�Ho]KVFQSJ»V�jR\ºO¢\^V�TD]KVFTUORNRV�_;Î Ö�× Ò�Ùó5_^HKjPj9V�Üxi�\cV�Õbj9H�õbLFQÌJM_^HhVFXÃ\^TMpM\^NRHK]�O9]�V�TxO¢NPV�_BÛU\cj;O¢[MHhjRH�_cHK]�O¢\^V�TçVFX�]KV�TxO¢NPV�_*]�V�Tbø�aFÕMN¢LYOR\cV�Tbj�\^TçpM\^jPO¢\^_c_cLYO¢\^V�T
]�V�_cÕMQÌTMj�Ùúù�HKNPHëV�TMHmLF\^QSj�Û#ÜxkûÏFH�HKJM\^TMaôjRHK_^HK]�O¢HKpýü�V|eWj�V�N�üMV�eþN¢L%O¢\cVFj�]KVFTMjPO¢LFTxO/Û�LYO�NRH�pMÕM]�\cTMaAOR[MHëH�ÿ�HK]�O
VFXIpM\cj¤O¢ÕMNPÜ�LFTM]�HKjçVFT O¢[MH<JMNP\cQSLFNPk V�Õ-O¢JMÕbORjÉÎ©JMNRV�pMÕM]�Oç]�V�QSJ»V�jP\^O¢\^V�TMj¢Ò�Ù7q	[MH�]K_cHKLFNRH�jPOSH�õbLFQÌJM_cH<VFXIOR[M\cjÌ\cj
OR[MH<ÓPpM\^jPO¢ÕbNRÜ�LFTb]KH¥NRH � HK]�O¢\cTba�LFTMpëpMH�]KV�ÕMJb_c\cTba�Ô<Î�G���GzÒ;j¤O¢NRÕb]�O¢ÕbNRHzVFX�ù��LFaFa�ÜM_cVFQþLYTMp��ûLF_^_cH�NIÎ�y|w�w�îxÒ�Û-eW[M\^]r[
LF]�O¢Õ�LY_c_^kSQÌVFO¢\ºiFL%O¢HKpDOR[MHzNRH�jRÕM_ºO¢jWJMNRH�jRH�TUORHKpAÜ»HK_^V|ezÙ

ÍlTëa�H�TMHKNRLF_BÛ�e9H¥[�L/iFHzL6jRH�OtVFXÃQSHKLFjRÕbNRHKQÌHKTxORj Ö eW[M\^]r[mLFNRHëÓP]/LFTbpM\cp�L%O¢HKÔ6iYLFNP\fLFÜb_cHKj2X©V�N�\cTMpM\^NRH�]�Ot]�V�TxO¢NPV�_BÙÍlTÌO¢[M\^j�J�LYJ�H�N;e�HILF\^Q LYO�jRH�_cHK]�O¢\^TMa6LFj�ÓPjPHK]KVFTMp�LFN¤k-Ô�]KV�TxO¢NPV�_c_^HKp�iYLFNR\cLFÜM_cH�j;Ý	OR[MHçÓPÜ�H�jPORÔ�_c\^TMH/LYN;]�V�Q6ÜM\^T�LYOR\cV�T
VFX(O¢[bHoQÌH/LYjRÕMNPHKQÌHKTxO¢j Ö Û � Ý
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ÍlTDVYO¢[MH�N�e�V�NRpMj�Ûbe�Hhe9LFTxOtO¢V�øMTMpDQSLYO¢NP\ºõ~�«Ù°ÍlTDO¢[MHhjR\cQÌJM_^HKjPO�]/LYjRHhOR[MHöiYLFNP\fLFÜM_^HKj;Ý�LFNRHhpM\cNPHK]�OR_^k�QÌH/LFjPÕMNRH�p
LFTbpôOR[MHSQSLYORNR\ºõ�� ]�V�TMjP\cjPOR\cjzVFX\�KHKNPV�j®LFTMp«VFTMHKj�ÙëùhV|e�H�i�H�NKÛ#QÌV�NPHÌaFHKTMH�N¢LF_^_^k�e�HDLY_c_cV|e Ü�H�]�V�Q6ÜM\^T�LYO¢\^V�TMj
Î¼X©ÕMTM]�OR\cV�TbjrÒ!VFX�O¢[MH9L/iFLY\c_fLYÜM_cH�QÌH/LFjPÕMNRH�QSH�TxO¢j Ö ÛFLYTMp��þ\^j°LDÓ¤X©ÕM_c_^ÔWQçLYORNR\�õ*Ù(ÍlT�OR[MH9J�LYJ�H�N�e�HtjR[MV|e O¢[MLYO°\ºXMe�H
[�LYj�LYj!QçLFTxk¥\^TMpMH�J�H�TMpMHKTxO(QÌH/LFjPÕMNRH�QSH�TUORj°LYj�O¢[MH�NRH;LFNRH2\^TMpMHKJ»HKTbpMHKTxO(iFLYNR\fLYÜM_cH�j2ÎØ\^TMJMÕbORj!JM_cÕMjÃpM\^jPORÕMNRÜ�LYTM]KH�jrÒ�Û
OR[MHKTýe�H<]KLFT LF_^e9L/k�j«Ó¤J�H�NPX©HK]�O�\cTMpb\cNRH�]�O�]�V�TxO¢NPV�_cÔAeW\ºO¢[ J�H�NPX©H�]�O�pM\^jPO¢ÕbNRÜ�LFTb]KHmNRH � HK]�OR\cV�T LYTMp L÷pbHK]KVFÕMJM_cH�p
NPHKjRJ»V�TMjPHoX©NPV�QþOR[MHzjRH�O¢J»V�\cTxO¢j�Ý ê Î©OR[MH�ÓPTMH�eWÔS\^TMJMÕbORjrÒ9O¢V�O¢[bHoJbNR\cQSLFN¤kSiYLFNP\fLFÜM_^HKj ÖU× ÙÍlTMpM\^NRH�]�O�]KVFTUORNRV�_9QçL/kúÜ�HDi�\cH�e9H�p LYj�LÉjRJ»HK]K\cLF_9]KLFjRHmVFXçÓPjPHK_ºXfïlV�JbOR\cQÌ\N��\cTMam]KVFTUORNRV�_^Ô Î�ùhLF_^iFV�NRjPHKT��������p�
ðFîFî�ñxÒ�Ù°q	[M\cjW\cj	]�_cHKLFNtX©NRV�Q O¢[MHzpMH�ø�TM\ºO¢\cVFTv�� ä�é����¢èR�Ãæ�â��«â��UâØàX�6å�è�à»æ|ã�è�é�ÎBn-ÏYV�a�HKj¤OrLFp6ðFî�î�î�Ò*\cj�eW[MH�T�e9H;]/LYT�LF]r[b\cH�iFH9LY]K]KH�JbOrLYÜM_cHöÎØH�]KV�TMVFQS\^]|Ò

_^V�jRjÌeW\^OR[7]KV�TbjPOrLYTUODjRH�ORJ�VF\cTxOçiYLF_^ÕMHKjçX©VFNSO¢[bH�]KVFTUORNRV�_^_cH�p iYLFNR\cLFÜM_cH�jçÝúÎ©eW\ºO¢[MVFÕbOçOR[MHATMH�HKp7O¢V
NPHKV�J-O¢\cQÌ\N��HöeW[MH�T�pM\^jPORÕMNRÜ�LYTM]KH�jhV�]K]�ÕMNrÒ�Ù

ÍlT�QÌV�j¤OW]/LFjPHKjWO¢[MH�ÓP_cVFjRjRÔ�\^jhLYT�H�]KV�TMVFQS\^]¥_cV�jPjKÛ�ÜMÕbO�X©V�N	\^TMpM\cNPHK]�OW]KV�TxO¢NPV�_Ã\^OW\^jtO¢[MHojRH�O¢J»V�\cTxO�pMH�i�\cLYO¢\^V�T�Û
\�Ù HYÙx�z	�� ÖU×G�ýÖ�×�ê ��Ù�q	[MHo\cQÌJM_^\c]/L%O¢\cVFTMj�VFaÌi�\cH�eW\cTMa�\^TMpM\cNPHK]�OW]KV�TxO¢NPV�_(LFj�LÌjPJ�H�]K\cLF_!]/LFjPH®VYX#jRH�_^Xfï·V�JbO¢\^QS\4�K\^TMa
]�V�TxO¢NRVF_ÃLFNRH¥pM\^jR]�ÕMjRjPHKpA_cLYO¢H�Nt\cTëO¢[bHoJMLFJ�H�NKÙ

óöTbVFO¢[MH�N6NRH�_fLYORHKpû\^pMH/L<\cj®\cTbX©H�NRHKTxOR\fLF_2]KVFTUORNRV�_IÎJ�úHKÜ»HKN�LYTMp��9NPV�jR\^_cV|e{y|wxuFð�Ò�Ù�ùhV|e9H�i�H�NKÛ2\cTû\^TbX©HKNPHKTxO¢\cLF_
]�V�TxO¢NRVF_ OR[MHWÜ�LFjP\c]�\cpMHKLo\^j2ORV®ÕbjRHWO¢[MH�QSHKLFjRÕbNRHKQÌHKTxORj Ö ORV®H�jPO¢\^QçL%O¢H	O¢[MH�JMNP\cQSLFNPk®iFLYNR\fLYÜM_cH�j Ö�× ÛxeW[MH�NRH/LYj�O¢[bHV�Ü � HK]�OR\^iFHoVYX°\^TMpM\cNPHK]�OW]KV�TxO¢NPV�_!\cjtORV�pM\cNPHK]�OR_^kç]KV�TxO¢NPV�_ÃL�]KV�Q�ÜM\cT�L%O¢\cVFTëVFX�OR[MHzQSHKLFjRÕbNRHKQÌHKTxORj Ö ÙÍlTçOR[MHöJ�LYJ�H�N�e�HIV�TM_ºk�]KV�TMjP\cpMH�N�OR[MHIjPORH/LFp-kUï·jPO¢LYO¢HIÜ»HK[ML|i�\^V�NKÙ#q	[bHITMVFO¢LYO¢\^V�TS\^TSOR[M\cj;J�LFJ»HKN�_fLFNPa�H�X©VF_c_cV|eWj
OR[�LYOWÕMjPHKp�ÜxkmùhLF_^iFV�NRjPHKT����#���p��ÎBðFîFî�ñxÒ�Ù
� ���¥Åt���¥Ê	Ä
Ë/ÂÉÇÉË/Åt�¥Ê	Ä ÊWÆÌÂëÄ#Å�Æ��
Z9V�TbjR\cpbHKN�LÌjPH�ORJ�V�\^TxOhJbNRV�ÜM_^HKQ eW[bHKNRHzO¢[bHoVFÜ � HK]�O¢\^iFH®\^j	O¢V�ÏFH�HKJ�OR[MH�ÓPJMNR\^QçLYNPk�Ô�]KV�TxORNRV�_^_cHKpëiYLFNP\fLFÜM_^HKj ÖU× LYOOR[MHK\^N	jRH�ORJ�VF\cTxO¢j Ö�×�ê ÙÍlTMJMÕ-O¢j�ÎØ\cTbpMHKJ»HKTMpbHKTxOhiYLFNP\fLFÜb_cHKjtL|iYLF\^_fLFÜb_cHhX©VFN	]KV�TxO¢NPV�_!VFX Ö�× Ò%�t�

GI\cj¤O¢ÕMNPÜ�LFTM]�HKj(�x 
óhiYLF\^_fLFÜb_cHöQÌH/LYjRÕMNPHKQÌHKTxO¢j(� Ö¡x¢7£�¤=�N��¥§¦>�J¨{©,ª«��ª�£�©,�#¬�\cTMp�LSjPH�OIVYXWÎØjPHK]�V�TMp�LFN¤kbÒh]KV�TxORNRV�_^_cHKpmiYLFNR\cLFÜM_^HKj�Ýl	®­ÃÎ Ö ÒtjRÕM]r[AOR[�LYOöLS]KVFTMjPO¢LFTxOjPH�O¢J»V�\^TUOWJ»V�_^\c]�kAÎ�Ý
	 Ý ê Òt\cTMpb\cNRH�]�OR_^kSNRHKjPÕM_^ORjW\cT<LF]K]�HKJbO¢LFÜM_^Ho]�V�TxO¢NPV�_!VFX(O¢[MHzJMNP\cQSLFNPkSV�ÕbORJMÕbO¢j®Î Ö�× Ò�Ù�úH�LFjPjRÕMQÌH®OR[�LYOWO¢[bH�TUÕMQ6Ü»HKN�VFX#]�V�TxO¢NPV�_c_^HKpmiFLYNR\fLYÜM_cH�j�\^jWH=¯UÕ�LF_ÃO¢V�O¢[MH®TUÕMQ6Ü»HKN�VFX#\^TMJMÕbORj6Î�°�Ý}	®°��*Ò

jPÕM]r[�OR[�LYOW\^O�LY_^e9L|k�jW\cj	J»V�jPjR\cÜb_cHIO¢VÌLFp � ÕMjPO]��ORV�a�H�OhÝ0	5Ý ê Ù¬�ÕMNPOR[MHKN®LFjPjRÕMQÌJbO¢\^V�TMj(��±!V-]KLF_2Ü�H�[�L/i�\cV�NçÎ�±!\cTbH/LFNP\N�KH�púQÌV�pMHK_^jrÒ�Ùën�O¢HKLFpbkxïlj¤OrLYORHçV�TM_ºk�Ù²��\^_c_#TbHKa�_^HK]�OoO¢[bH
]�V�TxO¢NRVF_!HKNRNPV�N�ÎØ\cTb]K_cÕbpM\cTMa�QÌH/LYjRÕMNPHKQÌHKTxOöTbV�\cjPH|Ò�ÛMOR[�LYO�\cj�Û�e9H®LFjRjPÕMQÌHoOR[�LYOWe9H®LF]r[M\^H�iFH6Ý]	 Ý ê Ù{�«H®LFjRjPÕMQÌH
OR[�LYOzO¢[MHÌTMV�QÌ\cTMLF_#V�J»HKNRLYO¢\^TMamJ�V�\^TxODÎJ�E³=´B j³¢Ò¥\cjzV�JbOR\cQSLF_BÛ*\BÙÚHFÙDL%OoOR[MHÌTMV�QÌ\cT�LF_°J�V�\^TxOSÎ©eW[MH�NRHµ ¶	· j³�LFTbp
Ý0	 Ý ê Ò�e9Ho[�L/i�H Ö ³× 	 Ö�×�ê Ùq	[MHo_c\^TMH/LFN9QSV�pMHK_^jtNRH�_fLYOR\cTMa6OR[MH¥iYLFNR\cLFÜM_cH�j	LFNPH� Ö 	�¸�¹ � ��º»¸ ¹¼ �   ÎBð�Ò� Ö�× 	�¸ × � ��º»¸ ¼ × �   Î�ñxÒ� Ý
	�¸ � ��º»¸ ¼ �   ÎØvUÒ
eW[MH�NRH � ��	�� � �E³KÛMH�OR]FÙ9n-V�_ºi-\^TMa<ÎØvxÒ�eW\^O¢[mNPHKjRJ»HK]�OhORV � �<k�\cHK_^pMj� ��	�¸�½ × � Ý � ¸�½ × ¸ ¼ �  

ð



eW[M\^]r[�ÕbJ�V�TmjPÕMÜMjPOR\^ORÕbO¢\^V�Tm\cTxO¢V�Î�ñ�Ò�k-\^HK_^pMj� Ö�× 	�¸ × ¸�½ ×¾ ¿WÀ ÁÂIÃ � Ýtº Î�¸ ¼ ×e� ¸ × ¸�½ × ¸ ¼ Ò¾ ¿WÀ ÁÂIÄ �   Î�Å�Ò
q	[MH�ÓPJMLFNPOR\fLF_»pM\cj¤O¢ÕMNPÜ�LFTM]�HzaxLF\cTbÔ�Æ ¼ a�\^iFHKjtO¢[bH¥H�ÿ�HK]�O�VFX�pM\^jPO¢ÕbNRÜ�LFTb]KHKjWV�T ÖU× eW\ºO¢[ë]�_cV�jPHKp-ï·_cV�V�JôÎKÓPJMLFNPOR\fLF_^ÔUÒ]�V�TxO¢NRVF_*VFX!OR[MHöiYLFNR\cLFÜM_^HKj�Ý%ÛbLFTMpÇÆGÈ�aF\^i�H�j9O¢[bHIH�ÿ�HK]�OWV�T Ö�× VYXÃ]r[�LFTMa�H�j	\cTëÝ�ÎØHYÙ aMÙºÙºÛbpMÕMHhO¢V�jRH�O¢J»V�\cTxO9]r[�LFTMa�H�j\^T�Ý ê V�N	]�V�TxO¢NPV�_!HKNPNRV�N¢Ò�ÙÍlpMHKLF_c_ºk�Û�e9H2e9VFÕM_cpo_c\^ÏFH�O¢VWø�TMp�LhjRH�O°VYXM]KVFTUORNRV�_^_cH�pziYLFNP\fLFÜb_cHKj!jPÕM]r[�OR[�LYO9Æ ¼ 	@îbÙ°n-V�QÌH�eW[�LYO�jRÕbNRJMNP\cjR\^TMa�_ºk�Û
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	 Ý ê Ù#ÍlTÌJMN¢LY]�O¢\^]KHYÛUOR[MHKNPH	eW\c_c_-Ü�H�LFTÌ\cQÌJM_^HKQÌHKTxOrLYOR\cV�T®HKNPNRV�N*) È 	5Ý � Ý êeW[M\^]r[�eW\c_^_UNRHKjPÕM_^O°\cT�Lö]KV�NPNRH�jRJ»V�TMpM\^TMaI]r[�LFTba�H � Ö�× 	�ÆXÈ�Î�Ý � Ý ê Ò(\cToO¢[MH�JMNR\^QçLYNPkz]KVFTUORNRV�_^_cH�p®iYLFNR\cLFÜM_^HKjKÙ(Í·X�e�HLFjPjRÕMQÌHhOR[�LYO;e9Hö[�L/i�HI\^TUORHKa�NRLF_»LF]�OR\cV�TS\cTÌO¢[MHh]KV�TxO¢NPV�_c_^HKN2ÕMjPHKpDX©V�N;]KV�TxORNRV�_^_c\cTba®Ý�Û-OR[MHKTSO¢[MHh\cQÌJM_cH�QSH�TUO¢LYO¢\^V�T
H�NRNRVFN�ÎØTbV�T �KH�NRV+) È ÒWQ6ÕMj¤O¥Ü�H�]/LFÕMjPHKp÷ÜxkAQÌH/LFjPÕMNRH�QSH�TxO¥HKNPNRV�N�Ù¥q	[MH�H�ÿ�HK]�O¥VFX�LçQÌH/LFjPÕMNRH�QSH�TUOIHKNRNPV�N%) ¹ \^T
OR[MH	QSHKLFjRÕbNRHKQÌHKTxORj Ö V�T6OR[MH	]KV�TxORNRV�_^_cHKp®iFLYNR\fLYÜM_cH�j�Ý�\^j�) È 	��,) ¹ ÛxLYTMp�O¢[MH	NPHKjRÕb_^O¢\^TMaIH�ÿ*H�]�O;V�T6O¢[bH	JMNR\^QçLFN¤k
iYLFNP\fLFÜM_^HKjt\^j � ÖU× 	�ÆGÈn�,) ¹ Î¤y�u�Ò¬�NRVFQ O¢[M\^jW\^OW\cjW]�_cH/LYNWOR[�LYOh\cTmV�NPpMHKNWO¢VÌQS\^TM\cQÌ\N��HhOR[MH®H�ÿ*H�]�OöVFX#QÌH/LFjPÕMNRH�QSH�TxOhH�NRNPV�N�e�HoTMHKH�p�O¢VÌQS\^TM\cQÌ\N��H
OR[MH¥TMV�NPQ VFX(O¢[MH¥QSLYO¢NP\ºõµÆGÈW�«Ù{¬�V�N�O¢[MHz]/LYjRH¥eW\^OR[ Ó¤J�H�NPX©HK]�O�\cTMpM\^NRH�]�O	]�V�TxO¢NRVF_cÔ<Î�G���GzÒ;e�H®[ML|iFH¥X©NRV�Q Î¤y|îxÒ
OR[�LYO ÆGÈn�ä	 á¸ × á¸ ¹ ½ × Î¤ySâxÒ
ÍlTxO¢H�NRj¤O¢_c\^TMa�_ºk�Û�e�HDTMVYO¢HçOR[�LYO�OR[MHç]r[bV�\c]�HDVFX]ÆGÈö[�LFj6TMV�H�ÿ�HK]�O6V�T«O¢[bHDjRH�TMjR\ºO¢\^i�\ºOlkôORVAQÌH/LFjPÕMNRH�QSH�TUO6TMV�\cjPHFÙ
óh_cjRVbÛ�TMVFO¢HzO¢[MLYOhOR[MHo]r[MV�\c]�H®VYX#QÌH/LFjPÕMNRH�QSH�TUORjöpMV�HKj�TMVFO�\^Tbü�ÕMH�TM]KH�jhO¢[bH®QSLYO¢NP\ºõ ¸ × Ù	ù�V|e9H�i�HKN�Û�OR[MH®]r[bV�\c]�HVFX�QÌH/LFjPÕMNRH�QSH�TUORj2pMV-H�j;LYÿ*H�]�O2O¢[bH�QSLYORNR\ºõ á¸ ¹ ÛULFTbpS\ºX�e�HW[�L/i�H�H�õ�O¢NRLoQÌH/LFjPÕMNRH�QSH�TxO¢j2O¢[MH�TÌe�HhjP[MV�ÕM_^p�jRHK_^HK]�O
OR[MHKQ{jPÕM]r[�O¢[MLYOWO¢[MHoH�ÿ�HK]�OöVFX°QSHKLFjRÕbNRHKQÌHKTxOhTMV�\^jRHz\cjWQÌ\cTM\^QS\4�KHKp*Ù;q(VÌ]r[MV-VFjRHzO¢[MHoÜ�H�jPOhQSHKLFjRÕbNRHKQÌHKTxORjhe�H
ø�NPjPO�TMH�HKpmO¢VÌjR]/LY_cHIO¢[bHoQÌH/LYjRÕMNPHKpmiFLYNR\fLYÜM_cH�j=� Å



- `2LF]r[oQÌH/LFjPÕMNRH�pziYLFNP\fLFÜb_cH Ö \cj!jP]/LF_^HKpzjRÕM]r[zO¢[MLYOÃ\^ORj!LFjRjPV-]�\fLYORHKpzQÌH/LFjPÕMNRH�QSH�TUO(H�NRNRVFN.) ¹ \^j�VFX-QçLYa�TM\^ORÕMpMH
yFÙ

q	[MHI\^TMpMÕM]�HKp<ð�ï·TMV�NPQ VFN9QSL%õ-\cQ6ÕMQ jP\cTMaFÕM_fLFN2iYLF_cÕbHhVFX(L®QçLYORNR\�õ*Û$/0 Û-JMNRV|i�\cpbHKj9OR[MHöe�V�NRj¤OPïl]KLFjRHzLYQSJM_^\c]KL%ïOR\cV�Të\^TmORHKNPQSjWVFX(O¢[MH¥Ole�VSTbV�NRQ<ÛbO¢[MLYOW\cj�Ûbe9Ho[�L/i�HzX©NRVFQ Î¤y|u�ÒtLFTMp«Î¤ySâ�Ò�O¢[�LYO
QçL�õ1325461�798 × � � ÖU× � � 	:/0 Î á¸ × á¸ ¹ ½ × Ò<;=/0 Î á¸ × Ò>/0 Î á¸ ¹ ½ × Òt	:/0 Î á¸ × Ò@? 0 Î á¸ ¹ Ò Î¤y|wxÒ

q	[M\^jW[�LFjtO¢[bHzX©VF_c_c\ºeW\cTMa®\cQÌJM_c\^]/LYOR\cV�Tbj=�
yFÙ�ÎBAIJbO¢\^QçLF_fÒtÍlTÉV�NRpMH�NöO¢VçQS\^TM\cQÌ\N��HzOR[MH�e�V�NRj¤OPï·]/LFjPH6iFLY_cÕMH®VFX�� � Ö�× � � X©V�NöLF_c_
�C) ¹ � � ; yFÛ*jRH�_cH�]�OzQÌH/L%ï
jPÕMNRH�QSH�TxO¢j�jRÕM]r[<O¢[�LYOD/0 Î á¸ × á¸ ¹ ½ × Òt\cj	QÌ\cTb\cQÌ\N�KH�p�Ù

ð�Ù�Î�n-ÕMÜ»V�JbOR\cQSLF_¼Ò9¬�NPV�Q O¢[MH�\cTbH=¯UÕ�LF_^\^Olk�\^TAÎ�y|wxÒ�\^O2X©V�_c_^V|eWj#O¢[�LYO;O¢[bHöH�ÿ�HK]�OtVFX�O¢[MHhQSHKLFjRÕbNRHKQÌHKTxO�HKNPNRV�NE) ¹
eW\^_c_UÜ»H	jRQSLF_c_xeW[MH�T 0 Î0á¸ ¹ ÒtÎ¼O¢[MH9QS\^TM\cQ6ÕbQ&jR\cTba�ÕM_fLYN(iYLF_^ÕMHtVFXzá¸ ¹ Ò(\cj°_cLFNRaFHFÙ°Í·O#\cj�OR[MHKNPH�X©V�NPH	NRHKLFjRV�TMLFÜM_cH
ORV�jRHK_^HK]�OhQÌH/LYjRÕMNPHKQÌHKTxO¢j Ö jPÕM]r[�OR[�LYO 0 Î
á¸ ¹ Ò9\cj	QSL%õ-\cQÌ\N��HKp�Ù�úHS[ML|iFHëLFÜ»V|i�HDLYjRjRÕbQSH�púO¢[MLYO®e�HDÕMjPHDLFjoQSLFTxk÷QSHKLFjRÕMNPHKQÌHKTxO¢j�LFjzO¢[MH�NRHDLYNRHÌ\cTMJMÕ-O¢j®LFTMpûpM\^jPORÕMNRÜ�LYTM]KH�j

Î�° Ö 	�°���º»°  �Ò�Ù
ghjPH�LY_c_*QÌH/LYjRÕMNPHKQÌHKTxO¢j(�;Í·X�e9HoÕMjPHoQÌV�NPHÌÎ�LF_^_¼Ò;QÌH/LYjRÕMNPHKQÌHKTxO¢jWO¢[MH�T<e�Ho[�L/i�HzX©NRV�Q Î�âxÒ�OR[�LYO�Íá¸ ¹ FHGIG 	�Æ�½ ×È�Ø á¸ × ÎBðFîxÒ

eW[M\^]r[�X©V�N]° Ö+J °�� º»°  S[�LFjhLFT�\^Tbø�TM\ºO¢H¥TUÕMQ6Ü»HKN�VFX°jRV�_^ÕbO¢\^V�TMjtX©V�N]�«Ù;q	[MHojRV�_^ÕbO¢\^V�TëeW\^O¢[mO¢[bHojPQçLY_c_cH�jPO
ð�ï·TMV�NPQ VFX9� \cj	V�ÜbO¢LF\cTbHKpmÜxkmQçLFÏU\^TMa�ÕMjRHzVFX(O¢[bHoJbjRHKÕbpMVç\^TUiFHKNPjRH���ä	�Æ ½ ×ÈJØ á¸ × á¸ ¹ FHGIGLK ÎBð-y�Ò��\ºO¢[ëO¢[M\^j	]r[MV�\^]KHoLFTMpmO¢[MHzH�ÿ*H�]�O�VFX�QSHKLFjRÕMNPHKQÌHKTxO�TMV�\^jRHz\cjÆGÈW�ä	 á¸ × á¸ ¹ FHGIGLK¬�V�N2O¢[MHh]KV�QÌQÌV�TS]KLFjRHheW\^O¢[²ÆGÈe	àÊ�O¢[MHhjRV�_^ÕbO¢\^V�TÌ\cTÉÎ�ð-y�Ò�QS\^TM\cQÌ\N��HKj#OR[MHIH�ÿ�HK]�OtVFX*O¢[MHIQÌH/LYjRÕMNPHKQÌHKTxOtTMVF\cjRH
V�TëOR[MHzJMNR\^QçLFN¤kçVFÕbO¢JMÕ-O¢jKÛ�OR[�LYOW\cj�ÛM\^OWQÌ\cTb\cQÌ\N�KH�j×��ÆXÈn�»� � 	 ���»� � ÙM ÕMHKj¤O¢\^V�Túy��e��[�LYO�LFÜ»V�ÕbOWa�H�TMHKNRLF_XÆGÈ�NAÐ�NPV�Ü�LFÜM_ºkDHKLFjPkDORVÌøMTMp�jPV�QÌHIe9H�\ca�[xO¢H�p�JMjPHKÕMpbVS\^TUiFHKNPjRHFÙ

M ÕMHKj¤O¢\^V�T ðµ�2ÍljWOR[M\cjWLY_^e9L|k�jWÜ»H�ORORHKN�N>NÞ¬�V�N	jRÕMNPH¥e9Ho[�L/i�HzO¢[�L%O
0 Î á¸ FHGIG Ò�O 0 Îcá¸oÒ

jPV�\ºO¥\cjoLF_cL|k�j¥Ü»H�OPO¢HKNz\^T÷ORHKNPQSjzVFX;O¢[MHÌjRH�]KV�Tbp ÎØjPÕMÜ»V�JbO¢\^QçLY_¼ÒWORHKj¤O/ÙSùhV|e9H�i�H�NKÛ°ÍöLFQ LëÜM\ºOzÕMTM]KH�NPO¢LF\cT÷eW\^OR[
NPHKaxLFNPpMj	O¢[MH¥ø�NPjPO�ÎØVFJbO¢\^QçLF_fÒ�ORHKj¤O/Ù

ÍlT<]KV�TM]�_cÕMjP\cV�T*ÛMjRH�_cHK]�O�QSHKLFjRÕMNPHKQÌHKTxO¢j�jRÕb]r[�O¢[MLYO/ÙºÙ^Ù
P �IÍ�GWól�Ü� Þ H�NRÏëLYO�NPHKjRÕb_^OrL%O¢HKTbHoV|iFHKNW[�LFNWHKT<pMH�_!\cTxO¢H�NRjRjRLFTxO¢Ho\cQÌJM_c\^Ï%LFj � V�TbHKN�X©VFN	pMHKaMÙ
y�ÙD�;LF_^amL|iÉÐ2]�[�LYNo\^ÏUÏFH�TMV�H jR\#X©VFNojPHKTMjP\^OR\^i�\^ORH�O¥O¢\^_°QÌ_cH�jPORk�ï�Ü�H�Ï�NPH�X¼ORHKNoLYOopMH�HKÏUjPORN¢LëX©NR\^[MH�ORjRa�NRLFpMHKTbH

\^Ï�ÏYHzÏYLYT�ÜMNPÕMÏFH�j�OR\c_÷NRH�pMÕMjPHKNRHoQÌ_cHKj¤ORkëpbHKNRjPV�Q i�\!ÏUNRH�i�HKNöÐ�pR	¥î�Î©pbi�jKÙ Þ pR	¥îxÒ�Ù
ð-Ù��;LF_^a�L/imQS_^\cTMa�H�N=�9�9HKÏUNRH�X¼O¢H�NhNPHKa�H�_cHKTëi�NWV�Q i�H�_ca�HzQÌ_c\cTba�HKN�jR_c\^ÏDLYOWQÌ\cT*Ù jP\cTMa�Õb_cNPiFHKNPpM\�QSLFÏUjR\cQÌHKNPHKj�Ù
ñbÙ2`�ÏUjPORN¢LSQÌ_c\^TMa�H�N=��n�HoQÌHKN	J«ÎØÜbpMHz\!pMH�OPO¢H¥O¢\^_^X©HK_^_cH�O9V�a�pM\ºORO	OR\c_^X©H�_c_^H|Ò

Ñ



Q  ËIí#Ê�È�íeí#Ë�ÆSÂ"!SRýË/ÂUT Ä°Æ êÉÅt�WV<ËKÆÌÈ�íYX ÆÌÅET ÆÌÂ Ë/ÂÞ���IÅ{�IÂëÄ#Ë=ì�� Ê�ÆÌÂDÄ�Å�Æ~�
Í·Xhe9H<]r[MV�V�jRH ÆGÈJØ 	 Ê Û;OR[MHKT e9Hmø�TMp*Û9TMVFOÌÕMTbH�õ-J�H�]�ORHKpM_ºk�Û9OR[�LYO�Î¤y|î�Ò�\cj6O¢[bH�jRLFQSH<LFj~�9NPV�jR\^_cV|e[ZÚj�jPOrL%O¢\c]
\^TbX©HKNPHKTxO¢\cLF_MHKj¤O¢\^QçLYORV�N5\UjPHKH�H=¯ Ù�ÎBð-ÙÚvUÒ#\cT �úHKÜ»HKN�LFTMp��9NRV�jP\c_^V�e&Î¤y|w�u�ð�Ò�Ù�q	[MHhLFpbiYLFTxOrLFaFHWeW\ºO¢[�O¢[MH�pMH�NR\^iYLYOR\cV�T
\^T�V�ÕbNhJ�LYJ�H�Nh\^j�OR[�LYO�\^O�JMNPV�i�\^pMHKjöLS_c\^TMÏçORVç]KVFTUORNRV�_Ã]�V�Tbø�a�ÕbN¢LYOR\cV�TMj�Û NRHKaFÕM_fLYORV�NPkD]KV�TxO¢NPV�_BÛ ]KLFjR]KLFpMH�]�V�TxO¢NPV�_BÛ
\^TMpM\cNPHK]�O	]KV�TxORNRV�_ÃLFTbp�jPHK_^Xfï·V�JbOR\cQÌ\N�K\^TMa�]�V�TxO¢NPV�_BÛ�LYTMp<LF_cjPVÌJbNRV|i�\cpMH�jWOR[MHza�HKTbHKN¢LY_c\N�KLYO¢\^V�T÷Î�y�y�Ò�Ù

ÙºÙ^Ù2q	[�LYO5Z jWa�V�V�p�ÛMÜMÕbOWeW[xkmpMV�e�HoOR[MHKT<TMHKH�p�VFÕMNWJ�LFJ»HKNKÙºÙºÙ]N

^  ËIí#Ê�È�íeí#Ë�ÆSÂ"! R Ë/ÂUT Ä#Æ êÉÅt�WV<ËKÆÌÈ�í Åt��í#È���Äeí ÆÌÂ í9���=�`_ Æ~ê�Ä�Ëa# Ë5bhË/Âdc
Ê�ÆÌÂDÄ�Å�Æ~�

q	[MH¥NPHKjPÕM_^ORjt\cTçOR[M\cj9J�LFJ»HKNtV�Q J»HKNPX©H�]�OW\^TMpM\cNPHK]�Ot]KVFTUORNRV�_�Û-JbNRV|i�\cpMHzL�Tb\c]KHöa�HKTMH�N¢LF_^\N�KLYO¢\^V�TçVFXÃOR[MHIpM\^jPO¢\^_c_cLYO¢\^V�T
NPHKjRÕb_^O¢jWVFX°ùöLYa�a�ÜM_^V�Q LFTbp �«LF_c_^HKNzÎ�y|w�w�î�Ò�ÛMÜMÕ-OöLYNRH¥O¢[MH�QSjPHK_ºi�HKjhL�jRJ»HK]K\cLF_!]/LYjRHzVFX°OR[MH¥e9VFNRÏëVFX�óö_^jPOrLYp�LFTbp
n-ÏYV�a�H�jPOrLYpýÎBðYî�î�ñxÒ�VFT�jPHK_^Xfï·V�JbOR\cQÌ\N�K\^TMao]KV�TxO¢NPV�_�eW\^OR[mJMNRH�X©HK]�OhpM\^jPO¢ÕbNRÜ�LFTb]KHzNRH � HK]�OR\cV�T*Ù

GIH�øMTM\^OR\cV�TÉVFX;jPHK_^Xfï·V�JbOR\cQÌ\N�K\^TMaç]�V�TxO¢NPV�_BÙfe#ÛX�	Û�Ý×	 � Ö Ù Ö \^TM]K_^ÕMpMHKj��RØoLFTMpôLF_^_°VFOR[MHKNzQÌH/LFjPÕMNRH�QSH�TxO¢jKÙ� Öhg�i9j 	 ü �  �Ù
Í·X9°�Ý
	�°��Üºi°� �O¢[MH�TDe9H¥]KLFTmLF_^e9L/k�jta�H�O\�KH�NRV�_cVFjRj9X©V�N�pM\cjPÕMNRÜMLFTM]KH�jKÛM\�Ù HYÙE� ¼ 	 îëÎØNPHKjRÕb_^O¢j9VFXÃóö_^jPOrLYp

LFTbp�n�ÏFV�a�H�jPO¢LFp Ò�Ù;q	[M\^j�\^j	pMV�TMHzÜxkëjPHK_cH�]�OR\cTMa�� jRÕM]r[<O¢[�LYO]� ü 	 îbÙ
q	[M\^j�QSL/kDÜ»H¥eWNR\^OPO¢H�T<VFT<OR[MH¥X©V�NRQþ]KV�TMjP\cpMH�NRH�pALFÜ»V|i�HzÜxkmpMH�ø�Tb\cTMa

e¶	 y
ð Î Ö�×G�ýÖU×�ê Ò � Î ÖU×9�ýÖU×�ê Òt	 y

ð�k � × k × ÎBð�ð�Ò
GI\^ÿ�HKNPHKTxO¢\cLYO¢\^V�TDa�\ºi�H�j

e�ll	 Î�¸ × � ��º ¸ ¼ × �  �Ò � ¸ × ´me�lClÜ	�¸ � × ¸ × ´[e
l ¼ 	�¸ � × ¸ ¼ × ÎBðFñxÒ
LFTbp6e9H	]KLFT�]KV�QÌJMÕbORH9O¢[MH	QSLYORNR\ºõn� \^T6O¢[MHtH�õbLF]�O2QÌH�OR[MV-p<ÎHo�oUÒ°LFTMp�jPH/LFNP]r[ÌX©V�N(O¢[MH	VFJbO¢\^QçLF_UQÌH/LFjPÕMNRH�QSH�TxO
]�V�Q6ÜM\^T�LYO¢\^V�T�Ù�dhVFORHh\^TSJMLFNPOR\c]KÕb_fLFN#OR[�LYO;O¢[MHWO¢H�NRQ
Î�e ½ ×lpl e�l ¼ � ¸ ½ × ¸ ¼ Ò2\^Tq� ¼ \cj2H=¯UÕ�LF_ O¢VDÎ�¸ K × ¸ ¼ ×,� ¸ ½ × ¸ ¼ Ò
eW[MH�NRH ¸ K × 	 Î�¸ � × ¸ × ÒB½ × ¸ � × ÎBðYvUÒ
\^jhO¢[bH�JMjRH�ÕMpMVúÎØ_^H�X¼O�ÒW\cTxi�H�NRjPHÌVYX\¸ × Ù�¬�NRV�Q O¢[b\cjö\ºOI\^jI]K_^H/LFNöOR[�LYOr� ¼ 	 îçX©V�NhOR[MH�\cpbH/LF_9ÎKÓPÕbTM\cTxO¢H�NRH�jPO¢\^TMa�ÔUÒ
]KLFjRHçeW\ºO¢[«Ý²	 Ö�× Î�LFj®H�õ-J�H�]�ORHKp Ò�ÙAq	[MHDa�V�LF_2VFXW\cTMpb\cNRH�]�O®]KV�TxORNRV�_;\cjoO¢V�jPH/LFNP]r[ûX©V�N�VYO¢[MH�NëÎKÓ¤\cTxO¢H�NRHKj¤O¢\^TMa�ÔUÒ]r[MVF\c]KH�j	X©V�NtO¢[MHz]�V�TxO¢NRVF_c_cH�pëiFLYNR\fLYÜM_cH�j	Ý�ÎØQÌH/LFjPÕMNRH�QSH�TxOW]KV�Q6Üb\cT�LYOR\cV�TbjrÒ;eW\ºO¢[,� ¼ jPQçLF_^_*V�N	H�i�H�TÞ�KH�NRVMÙ

n-V�QÌHIXØLF]�O¢j=�
- Æ ¼ 	 î÷Î�ÓPJ�H�NPX©H�]�O¥]�V�TxO¢NRVF_cÔçeW\ºO¢[��KH�NRVëjPHKTMjP\^O¢\ºi�\^Olk<O¢VëpM\^jPO¢ÕbNRÜ�LFTb]KHKj¢Òö\cQÌJM_c\^HKjW� ¼ 	 î÷ÎJ�KH�NRVë_cVFjRjöX©V�N
pb\cjPORÕMNRÜMLFTM]KH�jrÒ�Ùöq(VçJMNPV�iFH�O¢[b\cjöJ»V�j¤O¢Q6ÕM_^\cJM_ºk�Æ ¼ ÜUk¶¸ K × LFTMpATbVFO¢HoO¢[�LYOß¸ K × ¸ × 	 ÊmjR\cTb]KH�¸ K × \^jöLç_^H�X¼O\^Txi�HKNPjRHYÙ

- ù�V|e9H�i�HKN�ÛWÕMTM_cH�jRj²° Ö�× ; °��7e9H�pMV«TbVFOÌ[�L/i�HÞ¸ × ¸ K × ¸ × 	 Ê»Û�jRVs� ¼ 	 î ÎJ�KHKNPV«_^V�jRj¢Ò�pMV�HKjÌTMVFO
aFHKTMH�N¢LF_^_^ký\^QSJM_ºkzÆ ¼ 	 î Î���HKNPVûjRH�TMjR\ºO¢\^i�\ºOlkMÒ�Ù q	[b\cjÌ\cjçHKLFjR\^_^k H�õbJb_fLF\^TMHKpv�É�«H�]/LFT7VFTM_^k J»HKNPX©H�]�OR_^k
]�V�TxO¢NPV�_ÃLFj	QSLFTxkëV�ÕbORJMÕbO¢j®Î Ö�× ÒtLFj	e�H®[ML|iFH®\^TMpMH�J�H�TMpMHKTxOh\cTMJbÕbO¢joÎJ�*Ò�Ù

- �úH6[�L/iFH�LFÜ�V|iFH�LFjRjPÕMQÌHKp ° Ö�× 	 °�ÝÜ	 °��(Ù¥ÍlTAOR[M\cjh]/LFjPHf� ¼ 	 îS\cjöH(¯UÕ�LF\^iYLF_^HKTxOIORV�Æ ¼ 	 îbÛ!LFTbpÆ ¹ \^j�j*¯UÕ�LFNRHoLFTbp�\^TUiFHKN¤O¢\cÜb_cHFÙ
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