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dl�}�©Á´�oe¥f�^�q�^�_e^�_aj�^'ilf�kgi � ^�¡;ycoe¥a}��(:�beqç^�_Íi�\cy�k É�Ê �¹�y�k�_ejoe`l`lr ��� Ð�Ù �2<?= Ð�Ù � �¯�c�  ¡�rM`lk \�^'`l}�½�bf�r
m�beje^pd�^�m¤¥�^�f�fK^;~�\�`lo�'v�k�k�k�m�be`lk�zlk�`Ák�fKd�ylk�½�be_wvg}g�
´�^�y�m�} �@ ¡gyKoe¥wzcrÄ�'r�y�ba¥oe`Ák�_wÀ� �pkKd�b \K`loe_ejwkcf�^�v
\�by�\Kbwf�dck�v�}�`�ily�fK^¶^;_k zck�`Ák�fKdgyco �BA y�bedlflkK~ kK©
yloe¥em�by _a^'_ajo�`Ki�` ^�v�^p`c^ " m�m � oµje^p`�:hkcf�o
�popyKkly�^��'oe`lo_�^�jC� � � d�^³Ò m�m � Ê ^ dlofcf�r�m
y�bf�jeqçbfK^;�_v�kK© kK_a_e`�bed�^��pof�kc~ � ^'¡�y�oe¥wzcr³fKbÀ¡;rM`Ák
m�^�f�^�v�yck�_ajoe`c`lk�½'ba_v�kKm�k �D dlf�o'v'^�^�f�k�¡�r�`lk�_k�`Áf�^jabv�_eja}�y�kcy�^;�'opf�fcrMm�k _ \lygbwk�m�}*:�ba_eja�bfcf�^�~
^gyKk�bf�jozlk�b~ ^�_ab~ v�y�kK_ajoe`�`Ák�ja^�� È °E��� Ë k È �ê°�� Ë �
}�_ajeopf�^��pv'bF&('*),+]\K^pd };qÍ`�^�mÂ°��

°
v¤^�_wk z�kK`lkcf�dly�o �!�o¥�^�y�kKbf�jwozck'i�^'_ab~�v�yKk�_ejwoe`K`äk�je^��£m�b��£d�}N_e^p¡�^�~�f�b

\cy�bw�'r�¢ho`co f�ba_v�^'`äv�kK© qay�oed�}�_e^�� � Ê o'y�oem�bajy�r
y�b¢hbejav�k � kg¥am�by�bwfKflrMb \ly�k vg^pm�floejf�^�~
jebam�\�by�ojÍ}ly�b � _e^��p\�oIdgoI`lkº_�je^�½;fK^p_ejw'�§d�^¤jy�bajebeq�^
¥f�opv�o _ \�y�kc�bed�bf�flrMm�k d�`�i ��� Ð�Ù �2<*=MÐ�Ù � �¯�c�  �
y�oI¡p^�j�b�®6Ôl± � Ê ^��by�©lfK^p_ejkÌ\�`co_ejaklfg^gv�\�^�`lklyg^;�poI`lkK_wm�ba©copf�kK½pbe_wvKk d�^µ¥ebwyKv�oe`lpfg^;q�^µ_e^;_ej�^'ilf�kgi �HG `�i_f�i�jakgi fco\ly;i?�£bflkK~ � �I^�¥wf�kcv�op�I:hk�©t�¦y�ba¥e}�`äejoejeb
m�ba©copf�kK½pbe_wvg^g~ \�^'`äkKy�^��pv�k � ^pj\�^�`lklyg^g�'of�fcrMb
^�¡;y�oI¥azcrÀ^pj��nk�qaoe`ck�_Ìf�oÌ�I^p¥ed�}�©lb�\�yck�jabem�\�bwycoeje}gygb
J����

° A �¦j�be½�bwfck�b¦Ò��¦½ �LK _e_e`�badK^;�po'f�kgi \Kbwy�be©c^pdlo
É¿Ï m�bejwoe`c`�s Î£É�Ï k�¥e^p`Ki�ja^�yÐ� ��� Ð�Ù ��<;="ÐNÙ � ���Á�  \cy�^;�I^;dck�`äkg_w \�}�jebam k�¥em�by�bflk;i kcf�jabf�_kl�'f�^�_ajk
^�jayco���bfcf�^�qç^¬_�bejoÌ^'j�\�^�`lkcy�^;�'opf�fK^;~¤\K^;�by�©Áf�^�_ajk
\K`loe_ajkcf�v�k k �'k�¥e}�oe`äfK^pqÍ^ floe¡'`ä��d�bflk'i
dl�I};©Á´�oI¥afK^pq�^ _a^'_aje^ilfck'i � ^p¡�y�oe¥e}g�,:£beq�^�_�i �
\cy�^;zKba_e_eb É¯Ê �M ¡�y�oe¥zlr \�^'m�bN:hoe`Ák�_¤�¯q�be`äkgbw�'r�~
^�\�jk�½�ba_v�k�~ vKy�k�^'_ajoej _a^ _�by�©c\ly�^��^�d�i;:hk�m
_e^;`KbwfK^;kKd�^;m � Ç#bem�\�by�oeje}gyKo ^p¡�y�oe¥zco m�^�q�`äo
kK¥�m�bwfgi�ja_Íi¼� \Ky�bed�ba`Áoe© °E� ¹ � » � " ���O
¼k
kK¥�m�bwy'i�`Áoe_w jebwy�m�^�\loy�^�~ m�bedl'«>v'^�f�_ejwofKjwof �
 \Kjak�½�be_wv�owi _e©�bemxo·};_ejof�^��pv�k d�`Ki k�¥am�by�bflk'i
kcf�jabf�_kl�'f�^�_ajk¦^�jayco��£bwfcf�^�q�^¦_w�Ibajo]�'vp`Á��½�oe`Áo � b«
��P `Áoe¥aby � m�^pd�}�`KigjÍ^gy _w�Ibajo¦\�^Àk�fKjabf�_kl�'f�^�_ajaktk
´{^pje^�¨a`�bv�jy�^;fcf�r{~³}�m�f�^��hk�j�be`Á �%A �bej�`loe¥aby�o _
λ =

� "�" f�m ^�jayco�� oI`�_Íi ^'j \g`äoe_ejwkKflv�k �m�^pd�}�`Ák�yK^;�poe`c_Íi \K^Ðk�fKjabf�_kl�'f�^�_ajaktkt\�^�\�od�o`tflo
É ²�Q � Q�q�^�`¾\�oedKbwfck'i¬_w�Ibajo�flo ^�¡;y�oI¥�bz¬¡�rM`¬^�v�^p`c^°��

° �DA k�qaf�oI` _ É ²(Qªy�beq�k�_ejy�k�yK^;�poe`c_Íi _k�f�©cy�^�flf�rMm}�_wkK`lkKjabe`�bem � [�kK¥�}loe`cpf�r�b fcoe¡�`l�{d�bwfck'i dK^pm�bwfcf�^�~
_ejwy�}�v�je}�y�r \�yK^;�^�d�kK`lk�_À�À�pk�dlkKm�^�mu_�bejeb¦_ª\�^�«
m�^3:|� m�kcv�y�^'_wvg^g\Ko �RG `�i fcoe¡�`l�{d;bfck'i kt¥ao'\�k�_k
kK¥�^�¡;yco���bfck'i¾^'¡gyKoe¥wzcoÌ_�d�^'m�bwf�fK^;~�_ejwyg}gvgja}�y�^�~¤k�_«
\K^p`Áe¥a^��po`coe_w �pk�d�be^�v�om�byco _ m�^;fck�je^;yK^pm k
�pkKd�ba^�m�oeq�flkgja^�´�^�f�^�m � Ê yck�m�bwf'i�`Áoe_w jov��£b
v�^'mx\c�{j�bylf�oÍi ^�¡;yKo¡p^�javKo \�^'`l}�½�bwfKf�^'q�^
kK¥�^�¡;yco���bfck'i �Ç#bemx\Kby�oeja}�y�fcoÍiFS

(
»

)
k¬\�^�`�b�powiRS

(T )
¥o�pkg_wkKm�^p_«

jk k�fKj�bf�_k��'f�^'_ajk ^'jwyKo2�£bwfcf�^�q�^ _w�Ibajo �
^�v�y�be_ajef�^'_ajk É�Ê \Kbwy��I^�qç^§yK^pdlo É¬Ï m�bajoe`�` s
Î£É¿Ï k�¥e^p`Kigje^;y�\�y�kc�bed�bf�rªfKoL1�k�_ � ° �U� o�yKk�_ � ° �WV\K^;v�oe¥oflo jebam�\�by�oeje}gycf�oÍi ¥wo�'k�_k�m�^p_ejw S

(
»

) �kK¥�m�bwy�bfcf�oei � ^�j�_a}Kj�_aj�pkKb mxoeqef�k�jef�^'q�^ \�^�`�i �É oe¥e^;�I^�m�} \�by�be©l^'d�} _a^�^'jw�Ibaje_aje�}�bej _v�oe½�^;v
kcf�jabf�_kl�'f�^�_ajk ^'jwyKo��hbwfKf�^'q�^ _�bejo � [ Î£É�Ï
fKbam#bajoe`l`ck�½�be_wv'^�m§_a^�_ej�^'ilf�klkÀ�Iba`lkK½�k�fcoXS \�^�½�jakÀ�
dl�'o ycoe¥wo m�bwfKp¢£b � ½�bamµ� É�Ï m�bajoe`�`Ák�½�ba_v�^pm
_e^;_ej�^'ilf�kck � Ê yKk�^;©K`äo��£d�bflkKk¬\�bwyKbe©�^�d¿\�yg^gkg_a©c^pdlkK`\cy�k]»

≈
°Y�IÔ]¹ � o�\�y�k¤fcoeqay�b�b]s³\�y�k¤»

≈
°��;Ò�¹ �j � b � É¯Ê _e^;\cy�^;�I^���dcoe`l_Íi jebam�\�by�oeje}�ylf�rMm

qak�_ejebwy�be¥k�_a^�m � ¢hkcy�k�fco�v�^�j�^�y�^�q�^Ì_e^p_ejwo�I`�i�`lo¸^�v�^p`c^Z ¹ ��A v�oe½�^�v§k�fKjabf�_kl�'f�^�_ajek§^�jayco���bfcf�^�qç^t_�bejwo
fcoe¡p`Á��dloe`c_�i�jaopv	�hb|\�y�k É¬Ê¦Î£É¿Ï kK¥�^�`�i�ja^�y�s É�Ï
m�bajoe`�` � kcf�d�}�zcklyg^;�po'f�fK^pm m�oeqaf�kKjwf�rMmu\K^p`cbamu\�yck
» � °��'Ô7
 �[� o¤y�kK_ � ° �]\ \cy�kc�bed�bwfcoÐ¥eop�pkg_wkKm�^�_ejw

^ è�_Ãèeß�Û�Úeè`_�ß�èEalÜ�Þwú�b�Þ2ceÛ�Ü�d�c�á���������áDÜa×fe�g�áihkjEl � ����m



S
( T ) � k�¥am�by�bflf�oÍiÐ\lyKk »

=
°�Ô�Ô¦¹ � ¹�ov �pkKd�f�^ f�oylk�_e}�flvgb � \gbwy�be©c^pdÀ_a^�\�yg^g�I^5�hdcoebaje_�i kK¥em�bf�bf�kKbam S

¡;^'`lbeb¦½�bam �Àdl�po yloe¥oªk§\K^p`cb�prMmuq�kK_ajebwygba¥k�_e^;m
¢nk�yKklf�^�~ ^�v�^p`c^ °E� vc² � � o �_ejaop�'vpbÂv y�kK_ � °\�^�v�oe¥wof ´£y�oIqçm�bf�j ´{o¥�^��^�~ ����� «7dck�oq�y�oIm�m�r
��� Ð�Ù � ��� ÐNÙ � �¯�ê�  � �^'_a_ejof�^��`cbwf�fcr�~�k�¥n^�\�jek�½�be_wv�kK©k�¥em�by�bf�kc~ �  jem�bejakKm � ½;jÍ^ y�be¥a}�`Áejwoejr
k�_e_a`Kbad�^��'of�k�i \�bwyKbe©�^�dgo Î£É¿Ï k�¥e^p`Ki�j�^�y�s É¬Ï
m�bejoe`l` � ��� Ð�Ù � �;� Ð�Ù � �¯�c�  � \�^'`l}�½�bwfKflrMb�\�}�jebam
k�¥em�by�bf�kc~�^�jaylo��£bflk;i¿_�bejwo � ©�^�y�^�¢£^Ì_e^�qç`Áoe_e}g�{j�_Íi_ d�opf�fcrMm�k kK¥ jy�of�_\�^�y�jf�rM© k m�oeq�flk�jfcrM©
k�¥em�by�bf�kc~Ì�Ny�oI¡p^�j�b�®3Òc± �
 ¡�floy�}��hbf�fcr�~ ¨´�´{bv�j k�¥em�bwfgbwfck'i

klf�jebf�_k��pfK^p_ejk ^�jaylo��£bflfg^;q�^ _�bejao ¡�rM`
k�_\�^�`l¥e^;�'of¬d�`Ki¯�pk�¥e}�o`lkK¥aopzKklk É¬Ê \Kbwy��I^pq�^¬y�^'dlo
k�¥ Î£É¿Ï fKbam�bejao`K`äk�½�be_wvg^pq�^¬� É¿Ï m�bejoe`�`äkg½;be_v�^pb
_a^�_eja^IiKfck�b � m�ofKqÃo'f�kKj�b ��� Ð�Ù � ��� Ð&Ù � �¯�ê�  � A\�^'m�^*:h� m�k�v�yg^;_v'^�\�o¯��^�jy�o��hbf�f�^'mÀ¡pbe`l^'m _�bej�b
¡grM`Ák \lyg^;�bed�bflr �pkg¥a}�o`cpf�rMb fcoe¡�`l�{d�bwfck'i
^;¡�yloe¥e^;�'oflk;i d��}�©c´�oe¥f�^�q�^�_a^�_ej�^'ilf�k�i \cy�k É¯Ê �

Ê bwy�be©�^�d \�byl�I^pq�^ y�^�dlo Î£É�Ï kK¥�^�`�i�ja^�y�s É�Ï
m�bajoe`�` � ��� Ð&Ù � ��� Ð�Ù � �¯�ä�  \�y�^�k�_e©c^pdlkK` \�}Kj�bam
¥oy�^���dKbwfck'i�k�y�o_¢hk�yKbwfKk�i�d;^�m�bf�^��|¨wf�by�q�bejk�½�ba_v�k
�prMqÍ^pdlfK^;~ ´£oe¥r � Ê ^ m�by�b kK© y�oe_¢hkcy�bflk'i
v�^�flzKbwfgjwy�ozckgi ¨f�by�q�bajkK½pbe_wv�k f�bw�'r�q�^�d�f�^�~³´£oe¥wr
}�m�bwfc¢ho`coe_w � ou¥eoj�bem bebud�^�m�bf�r k�_e½;be¥oe`äk k
^�¡;y�oI¥�bz�\�^�`lf�^'_aj�µ\�by�be©l^'dlk�`�� ¨wf�by�q�bejk�½�ba_v�k
�prMqÍ^pdlfK^pb _e^p_eja^Iilflk�b �  ¡gyKoe¥a^��pofKk�b d�^pm�bf�^��
\cy�^;kK_a©K^;dck�`l^ � yKoe¥a`lkK½�f�rM© }�½�oe_ajv�o©µ^p¡�y�oe¥zco ��^�¥afck�v�o�,:hoÍi¬dl�I};©Á´�oI¥afcoÍi¿d�^'m�bwf�fcoÍi¬_ajayK}�v�j�}lyKo fgb
�^�_\*1�^�k�¥�^�d�k�`co_¦\ly�k f�be_wvg^p`Áv�k�©§f�oe¡�`l�{d�bwfKk�i�©
\Kbwy�be©�^�dlot�t^�dlk�fcov�^;�'rM©u}�_a`c^;�'k�i�© � j � b � ^�f�o§fgb
^�\�y�bed�be`�i�`loe_ ^;d�fK^p¥floe½�f�^ f�ba^�dlfg^gyg^pdlfK^p_ej�i�m�k
^�¡;y�oI¥azco � jebemx\gbwycoeja}�y�r k�`lk \�^'`�i �  dlflovg^ \�yck
\Kbwy�be©�^�d�b fgb floe¡�`l�{d�o`K^;_ ^;¡�y�o¥Í^g�'oflkgb
\Kbwy�kg^;dck�½�ba_v�^;~ \�^�`�^�_e^;�I^g~ d�^�m�bwf�fK^;~ _ejayK}gvgj�}ly�r
m�oeqaf�kKjafK^pq�^ \ly�^'m�b��h}�je^p½�f�^�q�^ _a^'_aje^ilfck'i �
A ^'_a}�:£ba_ej�^;�'oflkgb Î£É�Ï k É¿Ï ´�oe¥£floe¡'`ä��dloe`c^p_h�
jebam�\�by�ojÍ}ly�f�^�m¦k�f�jÍbwyc�poe`�b ^�v�^p`c^�Ò ¹ k¬�Ì\K^p`cb�^pm
��Ó���vc² �[�kK¥�}loe`l'f�r�b floe¡�`l�{d�bwfck'i jov��£b \�^�¥�^'`äk�`Ák
}�_ajofK^;�pkKj � ½pje^ Î£É�Ï fKbem�bejaoI`�`äkg½;be_v�oÍi¼´£oe¥wo
il�`Ki�baj�_Íi f�be^�d�f�^�y�^'dlf�^�~ � [ Î£É¿Ï _e^p_eje^pilf�kck
fcoe¡p`Á��dloe`Áoe_w \K^p`c^p_e^��poÍi d�^'m�bwfcf�oÍi _ajayK}�v�j�}lyKo �

w%��!"1 A«1 � É�Ñ8Á�É�×�¾�½*Ä�×�Ö�¾ À æ �
=
Ð ê Å Á�Â�Æ�É"Ç�¾�À æ 	

=
Î �i��
 ê

Þ�¾MÇ�Å�Ã�Å�Ñ3Â Ã�½�Å Å�Ö�½�É�Ö�Ã�Å�Ç�Ö�Â Ã"½�Å Â�½�×�¾MØvÉ�Ö�Ö�Â�ÓDÂ Ã�Ç É�½�¾�e¯¼BË�¾�Ú�Ë�Å Ö�¾
Þ�¾MÇ�Å�Ã�Å�Ñ3Â Ã�½*À�âãÃ�Â ÂM½�Ç É�½�Ã�½�Ç�Ä�Í�½ Ü�¾"Þ�Â Ç Â Ñ5Ä Á�É�×�É"â�Â Ê�Ä çvè(é
Å�Þ�Â Æ�À�½�Â ×l�úè0é Ñ3É�½�¾�Æ�Æ3e�®¾ìÇ Ã�½�¾"Ç Ë�É�Á�×�Å�Ç É*Ê�É"Ö Ü�×�¾"Ó*Ñ8É�Ö�½
Ü�¾"Þ�Â Ç Â à �

−
	 QWÊ�Å�¾"Ó*×�¾"Ñ3Ñ8ß ó|ô õ"ö ÷ ø�f õ"ö ÷ ùú[5û ü Ù Á�Â�Æ Ä�Ú É"Ö�Ö�ß/àòÅ�Þ

Â�Á�½�Å�ÚMÉ�Ã�Ë�Å�âÅ�Þ�Ñ3É�×�É�Ö�Å�à3e � É"Ñ8Ö�ß/Én½�Â Ú�Ë�ÅÃ�Â�Â ½�ÇMÉ�½�Ã�½�Ç�Ä�Í�½
Á�É�×�É"â�Â Ê�Ä
Á�×�ÅúÄ�Ç�É"Æ�Å�Ú É"Ö�Å�Å³Á�ÂMÆ�À³Å�Æ�Å³½�É"Ñ5Á�É�×�¾"½*Ä�×�ß
Ù3Ã�ÇMÉ�½�Æ�ß/ÉN� Á�É�×�É"â�Â Ê�Ä
Á�×�Å�Ä�Ñ8É�Ö�¿�	
É�Ö�Å�Å{��½�Å�âÁ�¾"×�¾"Ñ5É"½�×�Â�Ç�e

w|��!"15} e���Â Ñ5É"Ö�Ö�¾�À0Ã�½�×�Ä�Ë�½*Ä�×�¾�ÙNÖ�¾"Õ Æ�Í/Ê�¾"É�Ñ8¾�À0Ç ó|ô õ�ö ÷ ø�f õ�ö ÷ ùú[5û ü Ç
Á�×�Â Ì�É�Ã�Ã"É Üv¾"Þ�Â Ç Â ÓDÂ Á�É�×�É�â�Â"Ê�¾ çvè(é Å�Þ�Â�Æ À�½�ÂM×c�úè(é Ñ8É�½�¾ Æ�Æ3e
��É�×�Ö�ß/à0ÅµÕ�É�Æ�ß/àÊ�ÂMÑ3É�Ö�ß¯� çvè(é�Ü�¾"Þ�¾NÙNÃ�É�×�ß�àÊ�Â Ñ5É"Ö���è0é
Ü�¾�Þ�¾�e���Ä�Ö�Ë�½�Å�×�Â Ñ Ç ßBÊ�É�Æ�É�Ö Ä�Ú ¾"Ã�½�Â�ËïÑ3É�Ø�Ü�¾�Þ�Ö�Â à Ó*×�¾�Ö�Å�Ì�ß
Ñ3É�Ø�Ê�Ä ç�è0é Å�è0é Ã�ÂMÃ�½�Â,À,Ö�Å�À�Ñ8Å3Ù�Ë�Â ½�ÂM×�ß/à Ã�Ñ8É�ý
¾"É�½�Ã*À Á�×�Å
Ä�Ç É�Æ�Å�Ú�É�Ö�Å�Å Á�Â Æ�À8e � É�Ñ5Á�É�×�¾"½*Ä�×�¾sÂMÕ ×�¾"Þ�Ì�¾ 	

=
Îã� � 
 ÙBÇ Ö�É6	
Ö�É�É

Ñ3¾"Ó*Ö�Å�½�Ö�Â É
Á�Â Æ�É �
≈
Î � æ . ê�Å Î�� æ { êvËa��e
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v�^�j�^�y�oÍi f�b�kK¥am#bwfgi�`lo_�\cy�k]�'�bed�bf�klk�m�oeqaf�kKjafK^pq�^
\�^'`�i �'\�`l^'jw�d�^�\�^�`�i \�by�be©�^�d�oh� É¿Ï _e^�_aje^ilfck�b � [É¿Ï _e^p_eja^'ilf�kck ^�¡;y�oI¥�bwz ¡�rM` \ly�ovgjwk�½�be_wvKk
^;dcf�^�y�^pdlfcrMm � ©l^'j�i§�Ðf�bv�^�j�^�y�rM©§_a`c}�½�oÍig©Â�ÀfKbam
m�^��hfK^]¡;rM`c^ y�oe¥e`äkg½gkgjw�_e`äoe¡'^gvg^;fKjayloe_ejf�rMb¯_e`�bedlr
d�^�m�bflf�^�~ _ejwy�}�v�je}�y�r � f�oe¡�`l�{dlo�'¢£b~�_Íi � Î£É¬Ï
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