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[_Gb�dJsY}�_T�\^cAJSROT�`MG}JSG_`)��\dcONO\^cQ����\d�^�OcQG��É\^cOjX`MTEY}HMT�UWG}JSR,\^c,k�Yb�bcO\dJMLONOT<YbcQN%af`MTXÞeLOT?cOjuP_�QYbcON.��\^�^�QhO`MG]NOLOjXT�k,G_`MTj?LQ`M`MTXc�J!YbcON�JSRQT?`MTuafG_`MT{k,G_`MT!JSGb`MÞeLOTb��F<ROTvjsROYbcO�_Tv\^c�HMhtT?TXN5G_`�HM�d\^h�`MTXÞ]LQ\^`MTXNi\dH�cQG_`Mk%Yb�^��P�HKk�Y}�^�²�*F<ROT{[}Yb�^LOTGba�H�afG_`�Y�k%TXNO\^LQk�HK\^ñ?TXN�k%G}JSG_`¢k�YEP,[bY}`KP,af`MG_kÏ¦,moG_c�cQGA�^G�YbNZq>JMG.ªNM mfG_c'afLO�d�W�dG�YbN
q|�)Tb� �O�*¬ZG_`�Y�ÀAhtG_�dTb�Qëb¨
F�ñv\^cONQLOjXJM\^G_c�k%G}JSG_`X�
JMROT�[bY}`M\�YÒJS\^Gbc�\dciHKhWTXT?Niaf`KG_k cOG}wy�dG�YbN�JSG,afLO�^���dG�YbN�j?G_LO�dNiUtT%¦?À�ð�ë�JSGi¦?Àeë_ë,`KhOk��<F<ROT\^cQNOLOjXJM\^G_c�k,GbJSGb`�\^H�JMROT?`KTXafG_`KTvYAk%YbjsRO\dcOT!Gba)HKLOUOH�JsYbc�JS\^Yb�^��P�jXG_cOH�JsYbc�J�HMhtT?TXN��Ä¾\dJMR%JMROT�`KGbJSGb`¢`KTX[_Gb�d[]\^cO�{\^c,JSROT�HSY}k%T�NO\^`KT?juJS\^Gbc%Gba�`MGbJSY}JS\dG_c�Y}H¥JMROT�H�JsY}JMG_`¥�OT?�^NÑ�eJMROT�af`KT?ÞeLOTXcOjXP%Gba�JMROT�`KGbJSG_`j?LQ`M`MTXc�JSH�\^H = Â*ÃOF�ñvY}cON�JSROTuP'��\^�d�WhO`KGrNQLOj?T{YA`MGbJSY}JS\dcO��k,k,a���RQ\^jsR���\^�^�t`MG}JsY}JMT�Y}J = x�¸�`KhOkØ��\�JSR�`MTXHMhtT?juJ�JMGJSRQT�`MGbJMG_`�\^ciJMROTvafG_`���Y}`MN9NO\d`MT?juJS\dG_c�� Ý \^cOjXTvJMROT�`MG}JSG_`�\dJSHKT?��a>\^H�`MGbJSY}JS\dcO�'YÒJ!x{z�`MhOk ��\dJMR5`MTXHMhtT?juJ�JSG'H�JsY}JMG_`?�JSRQT{HKhWTXT?NVGba�JMROT!�ZT?�dN�hO`MG]NOLOjXT?NiU�P'JMROT�`MGbJMG_`<j?LQ`M`MTXc�JSH�\^H<�_\�[_T?c�U�Pt�

= x�¸�¼lx{z ³ = xv¸<¼Øm»¦ Ù = q�x�¸ ³ x�¸
Ä�T�HMT?T'JMRZY}JAJMROT'�ZT?�dNÈhO`MG]NOLOjXT?N�U�PI`KGbJSG_`�j?LO`K`MT?c�JMH,`KGbJsYÒJST?H.YÒJ.x�¸���\dJSRÈ`KT?HKhWTXjXJ.JSG9H�JsY}JMG_`AYbcON�ROTXcOj?T�\dcHKP]cOjsRQ`MG_cO\dHMk ��\�JSR�JSROT!�ZTX�^N�hO`MG]NOLOjXT?NVUeP�JSROT�HKJSY}JSGb`�jXLO`M`KT?c�JSHX��¤¢T?jEY}LOHMT�JSROT�`KGbJSG_`�Y}cONVH�JsY}JMG_`��ZTX�^NOH�`MG}JsY}JMTHKP]cOjsRQ`MG_cOGbLOHM��P_�bJMROTXP{Yb`KT¢H�JsY}JM\^G_cOYb`KP���\�JSR{`MTXHMhtT?jXJ�JSG�TEYbjsRvGbJSRQT?`�YbcON�JSROTX`MT?U�P�JSRQT¢k%YbjsRO\dcOT*NOTX[bT?�^GbhOH)Y�HKJMTEYbNQPJSGb`MÞeLOTb� Ð T?j?Yb�^��JSROT.�_TXcOT?`MYb�^\dñ?T?N5JMG_`MÞeLOT.TXÞ]LOY}JS\dG_c�NOT?`K\d[_TXN�\dc9JSROTAk%YbceLZYb�7afGb`!Tu�rhQJE�.cOGQ�ìªQ��PRQÂ7¸�Â�z
HM\dc-S�T��ROTX`MTb��Â�¸�äÂ�z�Y}`MTAHKJSY}JSGb`��ZT?�dN9YbcON�`KGbJSG_`��ZT?�dN9`MTXHMhtT?jXJM\d[bT?�dPb��YbcONUS,\^H�JMROT.YbcO�_�dT�UtTXJy�¢T?TXc�JMROT?k��+V!cQT�GbaJSRQT%k%YDJKG_`�NO\;8ÑTX`MT?cQj?T?HvUWTuJy��TXT?cÈn�p YbcONI���0k%GbJMG_`�\^H!JSROY}J�\dc�JMROT,jEYbHKT�Gba�Yi���0k,GbJMG_`?�IS'\^HvYb�d��YEP]H�î_¨}©��RO\d�^T!\^c�n�p«\dJ<\dH�Y.afLQcOjXJM\^G_c�Gba��^G�Y}N��)n¿JSH<[}Yb�dLOT!\^H�YbhQhO`MGE�r\^k%Y}JSTX�dP%ñ?TX`MG,LOcONOTX`�cOGÒwy�^G_YbN�j?G_cQNO\dJM\^G_c��
WYX[Z �]\_^!	&`badc�������eI	»�?fg^!	y�ih������Z�gjr�����La7�Z	»�¢�A�
F<ROT�`MGbJMG_`*GbatJSROT�\^cONQLOjXJM\^G_c.k,GbJSG_`>ROYbH*cOG�TX�^T?juJS`K\^jEY}�^�dPvj?GbcONOLOjuJS\^cQ�vjXG_cOcOTXjXJS\dG_c.��\dJSR.JSRQT�H�JsY}JMG_`>HMLOhQhO�dPb�>F<ROThtG��¢T?`¢JSRZY}J�\dJ�`MT?jXT?\�[_T?H�Y}cON'j?Gbce[bT?`�JSH�JSG�k%TXjsRZYbcO\djEYb�tG_LQJMhOLQJ�Y}J¢JSROT�HMRZY}a·J�\^H¥JS`SY}cOHKafTX`MT?N�\dcONOLOjuJS\�[_T?��PAw>\²� Tb�7UePJS`MYbcOH�afG_`Mk,T?`�YbjuJS\dG_c5w�af`MG_k HKJsYÒJSG_`!JSG�`KGbJSG_`!U�P�k,TEYbcQH{G}a�k�LrJSLZYb��ÅZLr�W�%F<ReLOHX��JMROT.T?�^TXjXJM`M\^j?Yb�)UtT?RZYE[]\^GbLO`!GbaYbc9\dcONOLOjuJS\^Gbcik%YbjsRO\^cQT�\^H�HM\^k,\^�^Yb`�JSG'JMRZY}J�Gba¢Y%JS`MYbcOHKafGb`Mk,T?`�UQLQJ���\dJMR5JSROT�YbNONO\�JS\^GbcZYb��afTEY}JMLO`MT�Gba>af`MTXÞ]LQT?cOjuPJS`MYbcOH�afG_`Mk%Y}JS\dG_cÇm¬Z`KT?ÞeLOT?cQjXP�Gba¢`MGbJMG_`�j?LO`K`MT?c�J�Â ã ³ = Â>ÃMqu�,F<ROT%htT?`�hOROYbHMT,T?ÞeLO\�[bY}�^T?c�J{j?\d`MjXLO\dJ�Gba¢n�p �dGrG)k]HYb�dk%G_H�J�HM\^k,\^�^Yb`�JSG%JSRZY}J�Gba¥Y.JS`SY}cOHKafG_`Kk%TX`?��F<ROT�H�JST?hQH�afG_�^�dG��¢T?N�JSG%NOT?`K\d[_TvJSRO\dH�j?\d`MjXLO\dJ�Yb`KT�Yb�dk%G_H�J�JMROT�HMYbk,TYbH<JSRQG_HMT�\^c�JMROT�jEYbHKT{G}a�JM`SYbcOH�afG_`Mk,T?`X�>F<RO\^H�jX\^`MjXLO\dJ�\dH<HMROG¡��cV\^c�¬7\d�O�ìª�\dc���RO\^jsRà�¸<YbcQNml%¸7n7�*HKJSY}JSG_`���\dcONO\dcO�.`MT?HK\^H�JsYbcOjXT{YbcON��^TEYok}Y}�_T!`MT?YbjXJSYbcOj?Tàqpz YbcONrl<pz&n �>`KTXafTX`M`MTXNi`KGbJSG_`�`MT?HK\^H�JsYbcOjXT�Y}cONV�dTEY)kÒYb�bT�`MT?YbjXJSYbcOj?Tà ½ YbcONmls���>JSROT�j?Gb`MT��^G_HKH<j?G_k,htG_cOT?c�J�YbcON�k%Yb�_cOTuJS\dñ?\^cQ�A`MTEY}jXJsY}cOj?T
t p >�u Ã è ¸wv¸ �)JMROT�T?�dT?jXJM`M\djEYb��Y}cZYb�^Gb�_LOT!Gba�JSROT�k,T?jsRZY}cO\^j?Yb���^G_YbN
Ð TXafT?`K`M\dcO�ÈJSG�JSRO\dH��O�_LO`MT}�!Ybcµ\^cONQLOjXJM\^G_c¾k,GbJSG_`�j?Ybc UtT9JSROGbLO�_R�J�GbaAYbH�Y��_T?cQT?`SYÒJSG_`�afT?TXNO\^cQ�gYÈ�ZjXJM\dJM\^G_LOH`MTXHM\dHKJsY}cOj?T}�<n¿J�\dH��OjXJS\�JS\dG_LOH�UWTXjEYbLQHMT�LQcO�^\xkbT�\^cVY.JM`SYbcQHKafG_`Kk%TX`�\�J�\^H�cOGbJ�YbciT|�]JST?`KcZYb��`MTXHM\dHKJsY}cOj?Tvj?G_cOcQT?jXJMT?N9YÒJJSRQT��^G_YbN�JMT?`Kk%\dcZYb�^HX�<F<ROT�k,T?jsRZY}cO\^j?Yb��hWG¡�¢T?`�NQTX[_TX�^G_htT?N9htT?`�hORZYbHKT�k%YEPVUtT{`MT?�_Yb`MNOTXN9YbH�JSROTvG_ROk,\^j��^G_HKH�\dc
Y��ZjXJM\dJM\^G_LOH<HKT?jXG_cONZYb`�P�`MTXHM\^H�JsYbcQj?T t p > u Ã è ¸wv¸ �dG�YbN��>F<ROTX`MTuafG_`MT}�ZhWG¡�¢T?`�NOTX[bT?�^GbhWTXNVU�P�JSRQT{k,GbJMG_`�\^HX�

yIz ³ m ´ pz q ã à pz m»¦ Ù = qMÚ =
F<ROT{`MGbJMG_`�jXG_hOhtT?`��^G_HKH�\^H<�_\�[_T?c�U�Pt� y ½7³ m ´ pz q ã à pzF<ROTvYb\^`���Ybh�hWG¡�¢T?`�\^cOhQLQJvmoG_`<\dcOhOLQJ<JMG.`MGbJMG_`sq�\dH?�

y ±�³ yIz)¼{y ½)³ m ´ pz q ã à pz Ú =
£�c�\^k,hWG_`�JsYbc�Jvj?G_cQj?�^LQHM\^Gbc�jEY}cÈUWT%NO`SYE��cIaf`MGbk JMROT%aoY}jXJE�7G_LQJ�G}a<JSROT%hWG¡�¢T?`|y ± NOTX�^\�[_T?`KT?N�JMGiJSRQT'`MGbJMG_`?�7Yaf`SY}jXJS\dG_c}�ìH9�¢\dH%�dG_HKJ�YbH,ROTEY}J�\^cÇJSROTV`MGbJMG_`,YbcONÉ`KT?k%Yb\^cO\dcO�lm�¦Xw¿Hsq.YbhOhtTEYb`KH'YbH,k,T?jsRZYbcQ\^jEY}��htG¡��TX`'\^cQj?�^LQNO\^cO�af`M\djXJM\^G_c��rHMG.JSRZYÒJ

y ± �~y ½ �~yIz ³ ¦�� = �
m»¦ Ù = q
ª
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�>n¿a�JMROT�k,T?jsRZY}cO\^j?Yb�WhtG¡��TX`<NOTX[bT?�dG_hWTXN�U�P%JMROT�k,GbJSG_`*\dH
yIz�Y}J�çWz ³ m�¦ Ù = q�ç�¸¢`MhOHX�
JMROT!JSGbJSYb��NOTu[_TX�^G_htT?N�JSG_`KÞeLOT�\^H?�

P�z ³ H 
!�A > ³
H 
!� u Ã è ¸wvã��9� " u Ã è ¸wv ³

H u�� p> v C t p >�� ¸ã��9� "F<ReLOH)JSRQT�JSG_`KÞ]LQT�NOTX[bT?�dG_hWTXN.\^H)NO\d`MTXjXJS��P{hO`MG_htG_`�JS\^GbcZYb��JSG�JMROT<Yb\d`�wy�_Ybh�htG¡��TX`>\^cOhOLrJE�_`KT?��Yb`KNO�^TXHMH)G}atJMROT�HKhWTXT?N.Gba`MG}JsY}JM\^G_c����!T?cOTX`SYb�d�dP_�_JMROT<[_G_��JsYb�bT<NO`MG_hQH ´ ÃKà�¸)YbcQN ´ Ã�l�¸7nOYb`KT�HMk%Yb�^���F<RQT�k%Yb�_cO\�JSLONQT�Gba���Ã7\^H*YbhOhQ`MGE�r\^k%Y}JSTX�dPT?ÞeLZY}��JSG����Z����cONOTX`.JMRO\^HAjXG_cONO\�JS\dG_c��)JSRQT�HKReLOc�J�UO`MYbcOjsRÇjEYbc�UtT�j?G_cOcQT?jXJMT?NlYbj?`KG_HMHAJMROT�HMLOhOhQ�dPIJMT?`Mk,\^cOYb�^HmoHK\^k,\^�^Yb`¥JMGAJS`SY}cOHKafG_`Kk%TX`sq|�>F<ROTvT|�rhO`MTXHMHM\dG_cVafGb`<T?ÞeLO\d[}Yb�dT?c�J�`MG}JSG_`<jXLO`M`KT?c�J ´ pz \^HX�
´ pz ³ � "á � t "�� t p >&� ¸�� C � � ê "�� � ê p > � � C

F<ROTX`MTXafGb`MTb�
P�z ³ ªN�
¸ ã àqpz Ú =

§ÒÁ�ç�¸XÛ�mà�¸�¼Çà pz Ú = q»ã�¼ mfÔt¸7n�¼ÈÔ pz&n q ã Ü m�¦¡q
Q�� ã¸ \�a�Â*Ã�\^H<j?GbcOHKJSYbc�JE�

£�J�cQG_`Mk%Yb�>HMhtT?TXNOH�jX�^G_HKT,JMGiHKP]cOjsRQ`MG_cO\dHMk��O� H���\^H![_TX`KP�HMk%Yb�^���F<ROTX`MTXafGb`MTb��� à�¸>¼¾à pz Ú = �	����� Ôt¸7nO¼�Ô pz&n ��Y}cON
� à�¸D� ���¡� à pz Ú = �ì��£�cÇ\dcOj?`KTEYbHKT�\^cIJMG_`MÞeLOT�\^H�NOTX[bT?�^GbhWTXNÇU�P�Y5cQTEYb`K�dPIhQ`MG_htG_`KJM\^G_cOYb�¢\dcOj?`KTEYbHKT�\^ci� H����¢�b\d[]\^cO�JSRQTAk�YbjsRQ\^cOT�Y¢P Ù x�z�j?LO`�[_TAcOT?Yb`M��Pi�d\^cOT?Yb`?�!F�G_`MÞeLOTA\dH�ñXT?`MG���ROTXc�x{z ³ x�¸�Y}cON9\^cOjX`MT?YbHMTXH!�^\^cQTEYb`K�dP_��F<ROTk%YÒ�r\^k�LOkâJSG_`KÞ]LQT�JSRZYÒJ¢JMROT�k,GbJSGb`¥j?Ybc'NOTu[_TX�^G_h�\dH¢NOTuJSTX`Mk,\^cOTXN�U�P%JMROT�jXG_cONO\�JS\dG_c z�£zK¸ ³ ¨Q�dV�c'NO\;8ÑTX`MTXceJM\�Y}JM\^cO�JSRQT�JMG_`MÞeLOT�T|�QhQ`MT?HKHM\dG_c��
\dJ�\dH�afG_LOcON�JSROY}J�JSROT�j?GbcONO\dJM\^G_c'afGb`<k�YÒ�r\dk�LOk JSG_`KÞ]LQT{\dH

= ³ = � ± ê ³ à pz ÚOmoà ã¸ ¼ÈÔ ã q (C � Ô ³ Ôt¸�n�¼�Ô pz&n
n¿a)H�JsY}JMG_`<hZYb`MYbk,TXJSTX`MH�Yb`KT�cOT?�_�dT?juJST?NÑ� = � ± ê ³ t p >ê p > �£�J��dG��ÏHKhWTXT?NOH�YbcQN¾Y}J�HKJSYb`KJM\^cO�Q�¤�ìH9�<YbhOhO`KG�YbjsROTXH�LOcO\�JyP_��¬ZG_`'YIcQG_`Mk%Yb��\^cONOLQjXJS\dG_cÉk%YbjsRO\dcOTb�<NOLQT5JSGIJSRQThO`KT?HMTXcOj?TiGba!Yb\d`M��Y}h��¢JMROTV�dTEY)kÒYb�bT�ÅOLr�l\^H.ÞeLO\dJMTVHKLOUOHKJSYbc�JS\^Yb�²�ÉF<RQTVJyP]hO\^j?Yb�<[}Yb�^LOT�Gba t >ê > � ³ ¨L�ì§¥�*F<ROT?`KTXafG_`KT
� à�¸�¼gà pz Ú = �L���B� Ôt¸�ne¼�Ô pz&n �¯�<F�G_`MÞeLOTv\^H�\^c�[_TX`MHMTX�dP�hO`KG_hWGb`KJS\dG_cZYb��JMG¦� H����<F<ROT�P Ù x�z�jXLO`K[bT�\^H�Y%`KT?juJsYbcO�bLO��Yb`R�P]hWTX`MUtG_��YQ�OYbH�HMROG¡��ci\dc�¬7\^�O�7ÀO�>F<ROT{T98WT?jXJ�Gba�`MTXNOLOjX\^cO�¢�t¸¢G_c�JSG_`KÞ]LQTv\dH�Yb�^HKGAHMROG¡��ci\dc�JSRO\dH��Z�_LO`KTb�
£��dHMGO��Y}J�cOGb`Mk%Yb��HKhWTXT?NµGba{G_hWTX`SY}JM\^G_cE� à pz Ú = ����� � Ô pz&n �ì� F<ROT�`MGbJMG_`'\dk%htT?NZY}cOj?T9Y}cO�_�^TÈmf¹�æ�ç�è Ã¨§ ê p > �t p >�� ¸ª© q%\dHYbhOhQ`MGE�r\^k%Y}JSTX�dPVñ?T?`KG�YbcON9JSROTX`MTuafG_`MTAJSRQT,`KGbJSGb`�hWG¡�¢T?`!aoYbjuJSG_`,mfhQasq�\dH�« ³ ¦Vmf`MGbJMG_`�j?\d`MjXLO\dJ!\dH�Yb�^k,G_H�J�`MTXHM\dHKJS\�[_T}�F<RO\dH¥aoYbjuJ¥jEYbc�Yb�^HKGvUtT�Y}`M�_LOTXN%\dc,JMROT�afG_�^�dG���\dcO����Y¡Pt�>£�J¢cOG_`Kk�Yb�ZHKhWTXT?N%Gba�G_htT?`MY}JS\dG_c��_JSRQT�af`KT?ÞeLOT?cQjXP,Gba�`KGbJSG_`j?LQ`M`MTXc�J�\dH{G}a�JSRQT%G_`KNOT?`�Gba�¨Q�ìë�ws¦_�ìërF�ñ}�'¬ZG_`!JSRO\dH�[_TX`KP��^G¡�3af`KT?ÞeLOTXcOjXPb�7ÔZz&n Ù � ¨�YbcON�JSROT.j?\d`MjXLO\dJ�UtT?jXG_k%TXH`MTXHM\dHKJS\�[_T}� Ð GbJSGb`�j?LO`K`MTXceJ.\dH�cOT?Yb`M��PI\^c�hORZYbHKT���\�JSRÈ`KGbJSG_`vT?k.asq|�.F�G¡��Tu[_TX`?�¢JMROT�HMGbLO`MjXT�ROYbH�JSG�HKLOhOhO��P�JSRQTk%Yb�_cOTuJS\^ñX\^cO�%j?LO`K`MTXceJ?�{��LOTvJMG'JSROT�hQ`MT?HKT?cOjXT.Gba¥Yb\^`���Ybh��tJSRO\dH�jXLO`M`KT?c�J�\^H�ÞeLO\�JSTvHMLOUOH�JsYbc�JM\�Yb��!F<ROT?`KTXafG_`KTb��JSRQTHMGbLO`MjXT�hQa>\dH�Yb����YEP]H��^Yb�_�_\dcO�Vm¥\dcVj?YbHMT�G}a)JS`MYbcOHKafGb`Mk,T?`?�ZJMROT�HKG_LO`MjXT�htG��¢T?`�aoYbjXJMG_`�NQT?htT?cONOH�G_c5�^G_YbN��<n¿J�j?G_LO�dNUtT�LOcO\�JyP_�O�^Yb�_�_\dcO�vGb`��^T?YbNO\^cQ�equ�)F<RQ\^H�htG¡��TX`KaoYbjuJSG_`<G_c�cQG}wy�dG�YbN�\dH�[_TX`KP�hWG]G_`�m�\�a�Jy��GÒw¿��Y}JMJMk%TuJST?`KH�Yb`MT�LOHMTXN�JMGk,TEYbHKLO`MT!JSRQT{\dcOhOLQJ�htG¡��TX`?�
G_cOT!G}a7JSRQT?kØ�¢G_LO�dN�`KTEYbN�cOTX��Y}JS\�[_TEq�Y}cONV\dk%hQ`MG¡[_TXH���\dJSR��dG�YbN��
WYX&W ¬ �����g®eI�¢���O�Z�¯cX�
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