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«l�!c���c H Z � gi Z VY��c°SU�!c°ctX!c����YQÀVYX!�WTW`YTWc�X6S�p!T `3�ActVY¬��ø|�Ve��SUij¬t�jc°TWVY�6irX?�{p!|WSU�!cj-�T�cts�`YX[M ¢ `d�.V
¬t`Y����c�¬�S.¬t`dT8�!irX�VªSUir`YXm`3�[|�Ve��SUij¬t�jctstZ U H «lir�j�!��c:¬�`dX!s�ijs�S�ctX�S.«li¿SU��}tc���`!ZqVYX!��SU�!cl��chVYTm·2¬�`dX!s
SU�UVeirX!c��
TWVYs�s a \cb «lij�r�N�Ncx¬t`YX!s�ijs�SUc�X�S:«li¿SU� SU�!ck- TWVYs�s�M

� X VY�!�!i¿SUij`dX SU`l- L � / L 0 ± Z{«$c ��Vhadc s�S�p!�!irc��ESU�!c�s�ijX!�d�¿Q6·#�JVY�!ij�!�N`ª·2s�p?|!|!��c�s�s�ct� �!ct¬tVbQ- L � 0 L 0 ± ZRVYs³V��?ir�d�!c�� �UVeS�cþ�!ct¬tVhQ¼|N`ds�s�c�s�s�ijX!� TÀVYX�Q�`3�{S��!cS�ÒchVeS�p!��c�s `3�.- L � / L 0 ± Z
VYX!�þS��!cW�JVY�!ir�?�N`e·��²Vhad`d��ct�ã�!ct¬tVhQ#- L � / T 0uLF0uL Z=VYsxV �!ij�d�þ�UVeS�cYZ=¬t�jchVYXãT�`>�?c�p!s�c����Ò`Y��X!`d�
·
TWVY�rij}hVeS�ir`dX[M÷^�c¶�!ijs�S�irX!�dp?irs�����c�S2«.ctc�Xm/Sn VYX!� 0 n p!s�irX!�¯irX%�Ò`d��TWVeSUij`dXo�Ò��`YT SU�!c¶� � � � Z.VeX!��EH � �:I ijX;�Ò`d��TÀVeS�ir`dX��Ò��`dT SU�!c{¬tc�X6S��UVY���!��ip�ÈSR¬��!VYT���ct�tMl^�c8�!cµSUct¬µS 0 ±rq s:aqirV 0 ± � @s@�Z��!cµSUct¬µSUijX!�
SU�?ct@À��VbQqs�irX{SU�!c°�$s � ¬hVe�r`d��irT�c�SUc��tMA^�c4��cto6p!ij��cJS���VeS�S��!c4¬hVY�j`d��ijTWcµSUc���¬��rp!s
SUct��s��Nc4Ve�N`badc 6 * ~�c�g8Z
��VhadcxV{�½VeS�ct�UVe���?irs�S���ij�!p?SUij`dXÀ¬�`dX!s�irs�S�ctX�SJ«li¿SU�ÀS���VeSt�Ò��`dTu@���VhQ>s�Z�VYX!� X?`YSJ��c�TWVeSU¬��!c��ÀSU`m¬��!VY���dc��
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/ T 0uLF0uL M¶¡4�?cts�c Ve��cÀ��`dp!�d�?�jQ6 s�SUVYX!��VY�����!c�aqi½VªSUir`YX!sm��c�oqp?ir��c�TWc�X�SUstZ(��VYs�ct� `dX ~�`dX�SUc��JVY���r`þs
SUp!�!ijcts�M÷¡4�!c³VYs�QqT�TWcµSU��ij¬ø¬tp>S�Ò`d�Q/ LF0 ±8VeX!� 0uL10 ±xirsR�!p!cmSU` V �r`b«J· s�ir�?c8S�VYij��`YX 0 ±�c�X!ct���dirc�stZºVYX!�þS��!c�«lir�!c���«lirX!�?`	«G�!p!cmS�`
|�`>`d��ct��c�X!ct���YQé��cts�`d�rp?S�ir`dX M�¡º` s�S�p!�?Q¶��VY¬��6�d��`Yp!X!�[ZA«.cms�ct�jct¬µSx¬t`dT��?irX�VeS�ir`dX?s:«lijS�� U H �NcµS2«$c�ctX[ %!*:* VYX!� [ &3* ~�c�g8Z�VYX!� ��c�S2«.ctc�XSv ME& VYX!�zv %!*3* ~�c�g Á v &�* VYX!�{v %!*:* ~�cµgY�Ò`d�P/ T 0uLF0uL ÂµM
k�XøSU�!cR�UVY��c�`>¬�¬hVYs�ir`dXø«l�?ctX³VYX c�aYctX�Sl¬t`YX6SUVYirX?sJTW`Y��cRS���VYXø`dX?c�/ L10 ±4¬t`YT��!irX!VeSUij`dXWS���VeS4|�Ves�s�c�s
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SU��ij�!p?S�ir`dX!s �Ò`d�º¬hVeX!�!ir�!VeSUc(¬t`dT8�!irX�VªSUir`YX!sºVY��c(s��!`b«lXmijX ¢ ij�!M % My¡4�?c$X!`d��TÀVe�rir}tVeSUij`dX
T�`>�!c - L � / T 0 L 0 L irs�c�s�s�ctX�SUirVY�r�¿Qé��VY¬��6�d��`dp!X!���Ò��c�cYM�¡4�!c - L � 0 L 0 ± T�`>�?cm��VY¬��6�d��`Yp!X!�
irs�«.ct�r�°�!c�s�¬t��ir��ct� ��Q SU�!c��!irs
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�!ijs�SU��ir�!p>SUir`YX!stM ¢ `d��SU�?cW��Ve¬��q�Y��`dp!X?�[Z�«.cWp?s�cWVYX�OR�4�x¹�L)�Òp!X!¬�S�ir`dX J�� O ZA«li¿SU�¯s���VY|�c�|�VY�UVeTWcµSUct�
�!cµSUct��TWijX!ct� �Ò��`dT SU�!c U H s�ij�!ct�!VYX!� a \�b |?�r`YStM ¢ `d�mSU�!c³s�ij�dX�VY�§Z(«.c¶p!s�céV7�$��Qqs�SUVY�R�$VY�r�4�jirX!c
s��!VY|Nc�J 8 O Z(«l�!ir¬�� irs�V���Vep!s�s�i½VYX�«lijS���Vã�!ir�Y�>·2s�ir�!cøSUVYir�§M÷ORsÀ~�`dX�SUc¶�JVY���j`ãs�SUp?�!irc�sWs��!`b« SU��VeS- L � / L10 ±�VYX!��- L � 0uL10 ±���Vhadc�SU�!c�sUVYT�c�s�ir�YX�VY��s��!VY|Nc�stZy«.cÀ�!VbaYcÀ�!cµSUc���T�irX!c��¯S��!cÀ�jirX!c
s��!VY|NcÀ|�VY�UVeTWcµSUct��s Á ��VYp?s�s�irVYXÏ|�chVY�¯�r`q¬hVªSUir`YX[Z��xVYp!s�s�irVYX7«lir�>SU�[Z�|�`dijX6S8VeS{«l�!ir¬��÷�!ij�d�>· s�ir�?cWS�Veir�
��ct�dijX!s�Â �Ò��`YT SU�!c - L � 0 L 0 ± a \cb �!ijs�SU��ir�!p>SUir`YX[Z6VYX!��p!s�c��WS��!ctT ijX�S��!cl¾!S�SU`xSU�!c - L � / L 0 ±a \cb �!irs
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¡4�!`ds�cm�!�UVeX!¬��!irX?�R�Ò�UVY¬µSUij`dX!s�Ve��c�`d�>S�VYijX!ct�é��ct�rVeSUi¿adc{S�`�- L � / T 0 L 0 L Z�S�VY�6irX?�ÀSU��VªS��!��VYX!¬��!ijX!��Ò�UVe¬�SUij`dX�VYs Á�� $ M9*�� *;$ 6 * Â��øZn«l�?ir¬��éijs°`Y�?S�VYijX!ct�z�Ò��`dT V�«$c�ir�d��S�ct�þVhadc��UVY�Yc8`3��S��!c{�yVY�
SUir¬��rc�P�VeSUV
����`dp!| Á ��Px�{Â�aeVY�rp?c.J % % O VYX!�ÀS��!cR��ct¬�ctX�S:�J_= .k T�chVYs�p!��c�TWc�X�SkJ 2 O M�¡4�?c��!�UVeX!¬��!irX?�,�Ò�UVY¬µSUij`dX>�Ò`d�- L � 0uLF0 ±8ijs�ijX��Y`>`q�¯VY�d��c�ctT�ctX�S�«lijSU��`dp!�x|!��c�aqir`dp?s��jQ�· |!p!�!�jirs��?ct�¯�!�UVYX?¬��!irX!�z�Ò�UVY¬µSUij`dX�p?s�irX?�
SU�?c:s�VYTWc4�!VeS�Vxs�cµS Á�Á *;$ %�©:&��)*;$<*:* � �)*;$'*3* 8 �)*%$'*:*�M Â���ÂPJ � O Z>ijs Å ÎªÌ irX!�!c�|Nc�X!�!c�X6S$`3�NijShZ6VeX!�Ws��!`dp!�j�
Å ÎªÌ ��c�p!s�c��¶irX |!�rVY¬tc�`��yi¿ShM

^�c°�!VbaYcR¬�`dX!s�ij�!ct��ct�WTÀVYX�Qms�`dp!��¬tcts.`3�Ns�Qqs�S�ctTWVeSUij¬:c�����`Y��S�`�S��!c - L � / L10 ±$�!��VYX!¬��!ijX!�k�Ò��VY¬µ·
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S�VeS�irs
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S�VYijX�S2Qz�Ò��`dT
`dp!�x¾!S�SUirX?��|!��`>¬�ct�!p?��c Á ��VY¬��6�d��`dp!X!�7s���VY|�cYZys�ir�YX�VY��s��!VY|NchÂµM ¡4�!cW`dX!�¿Qþ`dX!c�s8�d��chVeS�ct��SU��VeX %	� %r*
SU�?c�s
S�VeS�irs
SUir¬tVY� c�����`d�°VY��c 0 ±�·z¾�X!�!ijX!��c"$�¬tijctX!¬µQdZn��VY¬��6�d��`dp!X!�³s��!VY|NceZ�VYX!� s�ij�dX�VY�[s���VY|�cYM
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p!�rVY���¿QWijXÀSU�?`ds�cxVYX?�dp!�½Ve�$��c��dir`YX!s$«l�!c���c�SU�?ct��c�ijsJ¬t`YX!s�ij�!ct��VY�!�rcRTÀVeS�ct��i½VY���NcµS2«$c�ctX SU�!cRirX�SUc��UVY¬µSUir`YX
|�`dirX�S$VYX!�ÀS��!cR¬tVY�r`d��irT�c�S�ct�tM��$`dX!s�cto6p!ctX�S��jQdZ>SU�!cx~³`dX�SUc��JVe���r`{s�ijT�p!�½VªSUir`YX�s��rij�d��SU�jQ�`baYct��c�s�S�irTWVeSUc�s
SU�?c°c%$�¬tirc�X!¬�Q �Ò`Y���!c�S�ct¬�S�irX!� 0 ± q stM�g(VY��ij`dp!s���VeSUVª·
~³`dX�SUc°�JVY���r`�¬t`YTW|�Ve��irs�`dX!s�s�p!�d�dc�s�S$Vx¬�`d����ct¬µSUir`YX�²VY¬µSU`d�4`3� Á * M � &
� * M *3M Â'Z?«l�!ij¬��³«.c8Ve|!|!�jQYM
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s��!VY|NcR|�VY�UVeTWcµSUct��SU�6p!s$�!c�S�ct��T�irX?ct�ÀS��UVYX!s��½VeS�cts.irX�SU`8V �QM M M � ��ct�½VªSUijaYc:c�����`d�$ijXWSU�?c+- L � / LF0 ±
�!��VYX!¬��!ijX!���Ò�UVe¬�SUij`dX[M ¡4�!c¶s�ir�dX!VY�:s���VY|�céirs��!cµSUct��TWijX!ct���6Q�V�¾!SWSU`¯SU�!cS- L � 0�L10 ±øs�ir�dX�Ve�zM
¹:X?¬tct�
S�VYijX�S2Q ¬t`dT�ctst�Ò��`dT SU�?c��?c�SUc���T�irX�VªSUir`YX `3���xVYp!s�s�irVYX «lir�?S�� Á�� ÂµZnVeX!��|�`dijX6S4VeSl«l�!ir¬��³X!`dX>·
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