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Æ-*69FG-SÚI:�LQÙ�Ù�-V69Ftßt:<DU3Q8.ÝYXTF�ÚG:<-�æ�-�Ù�Ú�ß0X;6TFGÙI-03<DE3<8ÊX?ê;-0F�69/E/
Ø¢XqÙIÙIDUæQ/U-­Ø¢69FIÚIDUÚIDEXT3QÙ�X9Ý

ø DE3;ÚGX(QSß�/ELQÙbÚG-0FtÙ0èK$�3NÝYX;F�ÚGL<3Q6?ÚG-0/EHT@NÚG:<-­3�L<,�æ¢-�F�X9Ý�Ø¢XqÙIÙIDEæ</U-�Ø¢69FIÚIDUÚIDEXT3QÙpD=Ùp:�L<8;-T@Q6T3QP
-�MNØ</EXTFGDU3<8 6T/U/)X9ÝpÚG:<-0, D=Ù­3<XTÚ*ß0XT,.Ø<LNÚt6?ÚIDEXT3¢69/E/UHÆÚIFt6Tß�ÚG69æQ/U-;è ? DE-0Ft69Ftßt:<D=ß06T/7ß�/ELQÙ�ÚI-0FGDE3<8
ò ¦Aõ
D=Ù¤6ñ:<-0LQFID=ÙbÚGDEß�69Ø<ØQFIXq6Tßt:�ÝYXTFSß�X;3QÙbÚGFIL¢ß´ÚIDE3<8ñ65Ù�-VðqL<-03Qß0-�XTÝÉ3<-�Ù�ÚI-VP ØQ6TF�ÚGDnÚGDUX;3QÙ�XTÝ76
8TDEêT-03.ÙI-�Ú�è�@�3.X;L<F�ß06TÙI-T@AÚG:<D=Ù�69Ø<Ø<FGX;6;ßt:�ãpDE/U/¢ß�XT3¢Ù�D=ÙbÚ�DE3.6T8T8;FI-�8;6?ÚGDU3Q8�Ù�-VðqL<-03qÚID=69/E/EH­ØQ69DEFtÙ
X9Ý�-0/E-0,.-03qÚtÙpX9Ýpø LQ3;ÚGDU/2ÚI:<-�PN-�ÙIDUFG-�P�ÙIDCB�-�X9Ý�ÚI:Q-�ß�Xq69FtÙ�-�3<-�PñÝYFG6T,.-�X9ÝÉPND=ÙIß0-0FG3<,.-03qÚ�DEÙ
FI-V6Tßt:<-VP¸è�+)Ú­-�6;ßt:þÙ�ÚI-�Ø�@�ÚG:<-.ÚbãfX�-�/U-�,*-�3qÚGÙ�ãp:<XqÙ�-Ê6T8T8TFG-08q6?ÚGDUX;3 FI-VÙ�LQ/nÚtÙ�DU3þÚG:<-¡æ�-�Ù�Ú
êA6T/ULQ-�X9Ý2ÚG:<-­ß�FGDUÚI-0FGDEXT3�ãpDU/E/¸æ¢-­ÙI-0/E-�ß�ÚI-VP¸è



W�XTFG-�ØQFI-Vß�D=Ù�-�/UH;@¸/U-0Úñà ± w�* ï wÉâ¤P<-03<XTÚI-.ÚI:Q-Ê,.69ÚIFGDnM FG-0ØQFI-VÙ�-�3;Út6?ÚGDUX;3 X9Ý��Ïw)@�6T3QP
Ù�L<ØQØ¢XqÙ�-fÚI:Q69Ú�ãf-C69FG-7/EX�XTç�DU3Q8�ÝYXTF
ÚG:<-pß�X;6TFGÙI-03QDU3<8�ãpDnÚG:�ü�ÿñóf-�/U-�,*-�3qÚGÙ�ß�X;FIFG-�ÙIØ¢X;3QPNDE3<8
ÚIX�ÚG:<- ² æ�-�Ù�Úm³�DE3<3<-�F�69ØQØ<FIXAMNDE,Ê6?ÚIDEXT32è�BC:<-¡698;8TFG-08;69ÚIDEXT3ÆX9Ýp-0/E-0,.-03qÚtÙ�´Hù¡693QP�´fe5X9Ý
ÚI:<-*ÝYFt69,.-�ß0XTFGFI-VÙ�Ø�XT3QPQÙ�ÚGXñÚG:<-�ÝYL¢Ù�DEXT3ÆX9Ý)ß0XT/EL<,.3QÙ�û�693QPhg�XTÝ ï w LQÙ�DE3<85ÚI:<-.,.DE3<DnÛ
,�L<, XTØ�-0Ft6?ÚIX;F�è�@�3�ÚG:<DEÙ�Ø<FIXNß0-�ÙGÙ0@�ÚG:<-­3�L<,�æ�-0F�X9ÝCóTá ÙCDU3�-V6Tßt:�/UDE3<-�)7XTÝ
,Ê69ÚIFGDnM ï wëDEÙ
PN-�ß0FI-V6TÙI-�PÊæ�H.XT3<-�DUÝ¶-0DUÚI:Q-0F�´ ù À(� ' 693QP6´ e ÔÀ(� ' @NX;F¼´ e À_� ' 6T3QPL´ ù ÔÀ_� ' è ? -03¢ß�-T@
ÚI:<-­PN-Vß�FG-�6;Ù�-�X9Ý�ß06TFGPNDE3Q6T/UDUÚbHÊDEÙ

iNà�´ e *È´kj�âÉû d à�� w *=� w âÉû ó{
'54 > ± ' ù ï w'þù ÿ ï w' j ù à]ö~¦Tâ

Ç X9ÚG-.ÚI:Q69ÚliNà�´fex*È´ j âSß06T3þæ�-¡DE3qÚI-0FGØ<FG-�ÚG-�Pþ6TÙ­6�PN-�8TFG-0-.X9ÝpPND=ÙIÙIDE,*DE/=69FGDnÚbH æ�-�Úbã)-0-�3�´Hù
693QP�´ j è<BC:Q-�:<DU-�FG6TFGßt:QDEß�69/¸ß�/ELQÙ�ÚI-0FGDE3<8*6T/U8;XTFGDnÚG:<, ß�6935ÚI:<-�3�æ�-­PN-VÙIß0FIDEæ¢-VP�6TÙ)ÝYXT/E/EX?ã�Ù.�
� J�DUê;-03H�<ÚI:<-�æ<æ¢6�à ± wÅ* ï w�â� 
fXT,.Ø<LNÚG-SÚI:<-­P<DEÙGÙ�DE,.DU/=69FGDUÚbH¡,Ê6?ÚIFGDUM_m#û à?iNà�´nex*=´ j âIâ�*og�*Ip�À�½;ó~*.-.-�-�*�ü�¿� Q^q ü� �p-0Ø�-�69Úr Q^qsQCÿïór IQ3QPEgut�693QP�pvtSÙILQßt:5ÚI:Q69Ú�iNà�´feOw+*È´ j w�âfûú,.DU3xe × j iNà�´fex*È´ j âr ß�X;3QÙ�ÚIFGLQß´Ú ï ¸ ãpDnÚG:yQÊß�X;/UL<,.3QÙ�æ�Hþ6T8T8TFG-08q6?ÚGDU3<8�ß�X;/ULQ,*3¢Ùlgut¡693QPzpXt.LQÙIDU3Q8

ÚI:Q-�,*DE3<DE,�L<, XTØ�-0Ft6?ÚGXTFr L<ØéP<6?ÚG-­PND=ÙIÙIDU,.DE/E6TFIDUÚbH¡,Ê6?ÚGFIDUM_m� $�3qÚIDE/�Q�:Q6;Ù)ÚI:<-­PN-VÙ�DEFG-�P5êA6T/ULQ-� 
fXT,.Ø<LNÚG-¡à ± w�* ï w â´@NÚG:<-�ê?6Tß0L<XTLQÙC-0M�ÚI-03¢Ù�DEXT3�X9Ýpà ± ¸ * ï ¸ â
BC:<-Êß�XT,.Ø<L<ÚG6?ÚGDUX;3 XTÝfXTL<ÚI-0F­6TØ<Ø<FGXAMNDU,Ê6?ÚGDUX;3QÙ�ß0693Ææ¢-.Ø�-0FIÝYXTFG,.-�PÆDU3þ-�M<6Tß�ÚI/EH�ÚI:Q-

ÙI6T,*-�ã)6AH;@Q-�M<ß0-0ØNÚ¤ÚI:Q69Ú�ÚI:Q-�,.DU3QDU,�L<, XTØ�-0Ft6?ÚGXTF�D=Ù�FG-0ØQ/E6;ß�-�P�æ�H�ÚI:Q-�,Ê6?MNDE,�L<,�XTØ<Û
-0Ft6?ÚIX;F�è¸+�Ý¨ÚI-0F�698T8;FI-�8;69ÚIDE3<85ß0XT/EL<,.3QÙ	g 6T3QP#p)X9Ýf,Ê69ÚIFGDnM ï wC@¸ÚG:<-Ê3�L<,�æ�-0F�XTÝ�ó;á ÙSDE3
-�6Tßt:�/EDU3<-�)7X9Ý�,.69ÚIFGDnM ï w DEÙC3QX?ã DE3Qß�FG-�6;Ù�-VPñæ�H¡X;3<-�DnÝ�-0DUÚI:Q-0F�´Hù�À_�#'�6T3QP�´ne6ÔÀ(�ª'�@
XTF�´ e À_� ' 6T3QP�´ ù ÔÀ_� ' è ? -03Qß0-T@�ÚG:<-�DU3¢ß�FG-�6TÙI-SX9Ý�ß069FtPNDE3Q69/EDUÚbH¡DEÙ

d à � w *0� w âÉû ÷{ 'C4 > ± ' ù ï w'où ÿ ï w' j ùTû{iNà�´ e *È´Aj�â à]ö�:qâ

Æ-�ÚG:�LQÙ26TFIFGDUê;-�6?Ú¸ÚI:Q-7ÙI6T,.-ÉPNDEÙGÙIDU,.DE/E6TFIDUÚbH�,.-�6;Ù�LQFI-�6TÙ�DU3SÚG:<-ÉØ<FG-0ê�DEXTLQÙ�ß�6TÙI-T@06T/nÚG:<XTLQ8T:
ÚI:<-�FG-�ÙIL</UÚIDE3<8Êß�X;6TFGÙI-03QDU3<8*D=Ù0@NDE3�8T-03Q-0Ft69/]@�P<DrGé-0FG-03qÚ�è¯�bx±9Y�¬H|¨W~} lO/�l º g�nHnoj�s�l�i��Èp ï w � º ï w kh��t#�%��u!lhÑ6f/�>u�æ�l�g+fh�N/�l�g�n qd� º j�u�æxtÕt>g���fmlj Ñ+l.s	u�j kmg�nþàÅß�æ�j kmæ�tLlmg�s�i�u�æ�g�u�u�æ�l3s	��tLfml º �Èp�p/�7khg�n�i/l.u"i#æ	gFi�Ñ~lmk º lhgFi.lhÑ ä�� sEu�æxjçi3khgFi.l/àu�æ	l�f/j�s�g º �>tLg�u º j�16�Èp�p/�7kmg�n�i.l/u"i g�s�Ñ>u�æ�l�tLgFihi /�lhk/u!� º æ�gL/Fl�uÓ�Lfhl º lhg º�º g�sxq~lhÑZi.�Zu�æ�g�uu�æ	l�noj�s�l�Ñ�j�t>l.s�i�j ��sQfhlhkh��tLl�i3lo�/�	g�nHu!�Lu�æ�l3s	��tLfml º �ÈpÍp/�7khg�nHi.l.u i ä¯�bx±9Y�¬H|¶T;� i º l.tLg ºI� lmÑ¶f.� å j�nþi.��s��������mà6km�7g º i.l.s	j�sxq g�p º g�tLlÏt>g��Qi.��tLl/u�j�t>l/iº l�i���nou#j�szs%��nC��imi6�ÈpZj�s7p/� º tLg�u�j ��s ä	� ß¼�Ïl/nCl.tLl/sKu iª´ ù g�s%Ñ�´ e kmg�s fhl>tLl º qdlhÑ(ßÍj�u�æxÆ����uZnC�Fi�j�sdq j�s7p/� º tLg�u�j ��sÝj p(iNà�´�ù+*È´neTâ�ûÂ� ä4� l/s�kml/à���nC�Fihi�nCl/imiÏkh�7g º i.l.s	j�sdq�i��z�Ó�xi�j�sdqå j�nþi.��sx� i6u!l º t�j�s���nC�mq��o��ßÍj�n�n�fhl#p/����s%ÑEj�sÒu�æ�lª» º i�u�i�u!lÓ�%i6�=p���� º g�n qd� º j�u�æxt�àªj p>i��	khæi/��no��u�j ��s�i�lR1~jçihu ä�� � º g�n qd� º j�u�æxt ßÍj�n�n�l6/�l.s�»�s�Ñ_u�æ�l{�Ókh�7g º i.l/ihu nC��imi�nCl/ihi�kh��g º i/l.s	j�sxq=�gFi3Ñ+l"»�s�lmÑ�f/� å j�nþi.��sE�����%� ä



¯�bx±9Y�¬H| ê � � º g�n qd� º j�u�æxt jçi�fmg�i�j kmg�n�no��u�æ	lLk/nCg�ihihj khg�nVæ�j l º g º khæxj khg�n¼k.no�xi�uÓl º j�sdq(g�n q~��Æº j�u�æ�t gh�+�%nrj lmÑ�u!�>u�æ�lZf/j�s�g º �6tLg�u º j�1��=pÍp/��khg�nHi.l/u"i äC� l.s%khl/à�u�æ�l3u�j�t>l3s%lhlhÑ+lhÑ>u!��kh��tZÆ�%��u!l3g�sÏj�s	s�l º � º ����u!l º kh��g º i.l/sKj�sdq(gm�~� º �21+j�tLg�u�j ��szf.�Lu�æ�jçi�tLl.u�æ	��Ñ�jçi�� º �h��� º u"j ��s%g�nuÓ�­ü&� ä
êHUçê ë/a�a�b~¬�Y�a�®{�6í�e7bd¬�Y6c�c�¬�`�>H\"±9Y�e�\"`Ka�[Z`Kîª^�`%±T@�\ a�bx® XZbxì \"bdî�ï�í�a�]�e7\ `%a�[
BC:<-�6TØ<Ø<FGXAMNDU,Ê6?ÚGDUX;3¡,.-�ÚG:<XNPñØ<FGXTØ�X;ÙI-�P¡DU35ÚI:<-�Ø<FG-0ê�DEXTLQÙCÙI-�ß´ÚGDUX;35ß�693ñæ�-�8T-03Q-0Ft69/EDCB�-�P
ÚIX�ß�X;,*ØQLNÚI-pDE3<3<-�FÉ693QP�XTLNÚG-0FÉ6TØ<Ø<FGXAM�DE,Ê6?ÚGDUX;3QÙ2XTÝ�ß0XT,�æQDU3<-VP*æ¢-�/UDE-�Ý�ÝYL<3Qß�ÚIDEXT3QÙ�è���6?ÚG:<-0F
ÚI:Q6T3*ß0XT,.Ø<LNÚGDU3<8�ÚG:<-pß�XT,�æ<DE3Q6?ÚGDUX;3�X9ÝQÚI:<-pX;FIDE8TDE3Q69/qæ�-0/EDU-0ÝQÝYL<3Qß�ÚIDEXT3QÙ7PN-/IQ3Q-�P�XT3ñø*@?ã)-
ãpDU/E/7ß�X;,.Ø<LNÚI-¡ÚI:<-¡ß0XT,�æQDU3Q69ÚIDEXT3 X9Ý)ÚI:Q-0DEF�69Ø<ØQFIXAMNDE,.69ÚIDEXT3QÙSPN-.IQ3<-VPÆX?ê;-0F­6�ß0XT,.,.XT3
ß�X;6TFGÙI-03Q-�P*ÝYFt69,.-�XTÝÉøýL¢Ù�DE3<8­ÚG:<-¤Þ�W B 69/E8TXTFGDUÚI:<,�ò :9õ]èNBC:<-�3ÊÚI:Q-¤ê?6Tß0L<XTL¢ÙÉ-�M�ÚG-03QÙIDUX;3
PN-/IQ3Q-�P*69æ�X?êT-)ãpDU/E/Næ¢-CLQÙI-�P­ÚIXSFG-�ß�X?ê;-0F2ÚI:<-�ß0XT,�æQDU3<-VP­æ�-0/EDU-0Ý¢ÝYLQ3Qß´ÚGDUX;3�X;3­ÚI:Q-pXTFGDU8;DU3Q6T/
ÝYFG6T,*-.ø ÝYFGXT, DnÚtÙ�69Ø<ØQFIXAMNDE,.69ÚIDEXT3QÙCPN-.IQ3<-VP5X?ê;-0FfÚI:<-­ß0X;6TFGÙI-03<-VPÊÝYFt69,.-�Ù�èD�-�ÚL�Ïw> *�-C-5-5*=�Ïw1 æ�-(,�æ<æ¢6<á ÙÊPN-/IQ3Q-�PïX?êT-�F.6ÆÝYFt69,.-�X9ÝSPNDEÙGß�-�FI3Q,*-�3qÚ�ø ÚIXíæ�-
ß�XT,�æ<DE3<-�PÆLQÙIDU3<8�-�DnÚG:<-0FSÚG:<-¡ß�X;3��bL<3Qß�ÚIDEêT-ÊX;F¤ÚG:<-¡PND=Ù��bLQ3Qß´ÚGDUê;-ÊFIL</E-�ÙSXTÝCß0XT,�æ<DU3¢6?ÚIDEXT32èD�-�Ú�à ± we * ï we â´@"gïû�ó+*.-�-.-�*0,�PN-�3<X9ÚG-ñÚG:<-0DEF*,.69ÚIFGDnMíFG-0Ø<FG-�ÙI-03qÚt6?ÚIDEXT3¢Ù0è�
Æ-�ãpDEÙI:íÚGXIQ3QP 6�ß�X;,*,.X;3þß0X;69FtÙI-03<DE3<8_µ ûÕ½7¾ > *.-5-C-5*=¾LJ.¿¡X9Ý�ø#ÚG:Q6?Ú­ãpDE/U/7Ø<FI-VÙ�-�FIê;-*6;ÙS,�LQßt:í6;Ù
Ø¢XqÙIÙIDUæQ/U-�XTÝ¶ÚG:<-�DU3<ÝYXTFG,.69ÚIDEXT3�ß�X;3;Út69DE3<-�P5DE3�-�6Tßt:�X9Ý
ÚI:Q-�,�æQæQ6<á Ù0è¢Þ<XTFCÚG:Q6?Ú¤Ø<L<FGØ¢XqÙ�-;@
/U-0Ú�LQÙ�P<-/IQ3<-�ÚI:Q-�ÝYX;/U/EX?ãpDU3Q85ß�FGDUÚI-0FGDEXT3 ÚGX5æ�-*,*DE3<DE,.DCB�-�P ÝYXTF¤ÚI:<-Êß�X;3QÙ�ÚIFGLQß´ÚGDUX;3 X9Ýf6T3
DU3<3Q-0FÊ69Ø<ØQFIXAMNDE,.69ÚIDEXT3H�f� 1 e/4 > d à��Ïwe *=� we â/*É693QP ÝYX;F*ÚI:<-�ß�X;3QÙbÚGFIL¢ß´ÚIDEXT3ìX9Ý¤6T3ëX;LNÚI-�F
69Ø<Ø<FGXAMNDU,Ê69ÚIDEXT3H� � 1 e�4 > d à � we *0�Ewe â�-�B2X ,*DE3<DE,.DCB�-¡ÚI:Q-�ÙI-ñß�FGDnÚG-0FGDE6Q@2ã)-¡,Ê6AHþÙIDE,*ØQ/UH
69Ø<Ø</EHÊÚG:<-­ÙI6T,.-�:QDU-�FG6TFGßt:<D=ß06T/¸ß�/ELQÙbÚG-0FGDU3Q8.6TØ<Ø<FGX;6;ßt:ñ6TÙp6Tæ¢X?ê;-T@�ÚIX*ÚG:<-�,Ê6?ÚIFGDUM

ï w û
��
�
ï w>èèèï w1

���
�

693QPñÚI:<-�ã)-0DE8T:qÚpêT-Vß´ÚGXTF ± wÆû ò ± w> *.-�-.-/* ± w1 õ�ðÉà�Ø<FIDE,.-­PN-03QX9ÚI-VÙ)ÚIFt693QÙIØ�X;ÙIDnÚGDUX;3¢â´è
Ü bde�bd¬�±9\"a�\"a�­�ë/a�a�bd¬>Y�a�®��Lí�e�bd¬�Y�c�c�¬F`�>H\"±9Y�e7\ `%a�[�`%î�e . b�^�`%±T@�\ a�bx®ÏXZbxì \"bdîï�í�a�]+e�\ `%aÅU J�DEêT-03�, æQæQ6<á Ù�� ¸ > *�-.-�-.*=� ¸1 693¢P �(¸ > *.-�-.-.* ��¸1 P<-/IQ3<-VPñX?ê;-0F7ÚI:<-�ß�X;,*Û
,*X;3íß�X;6TFGÙI-03Q-�P�ÝYFt69,.-�µ X9Ý¤ø*@�ã)-¡Ù�:¢69/E/�Ø<FIXNß0-0-�Pþ6TÙ�ÝYX;/U/EX?ã�Ù¤ÚIX PN-0ÚI-�FI,.DE3<-ÊÙbÚGFIX;3<8
DU3<3Q-0F�693¢P5X;LNÚI-�F�69Ø<ØQFIXAMNDE,.69ÚIDEXT3QÙfX9Ý
ÚI:Q-0DEF�ß�XT,�æ<DE3Q6?ÚGDUX;3H�
óTèCLQÙI-pÚI:<-¤Þ
W Bï6T/U8;XTFGDnÚG:<, ÚGX­ß�X;3qê;-0FIÚ�ÚI:<-VÙ�-¤69Ø<Ø<FGXAMNDU,Ê69ÚI-�P�æ<æQ6Qá Ù�ÚIX�ÚG:<-0DEF7FG-0/=6?ÚG-�P
DU3Q3<-0F�6T3QP5XTLNÚG-0F�ß�X;,.,*X;3Q69/EDUÚbH¡XTFCDE,*ØQ/UD=ß06Tæ<DU/EDUÚbH¡ÝYL<3Qß�ÚIDEXT3QÙ�è

öNèpß�X;,*ØQLNÚI-pÚG:<-�6TØ<Ø<FGXAM�DE,Ê6?ÚG-�P�DU3<3Q-0Ff6T3QP.XTL<ÚI-0Ffß�XT,�æ<DE3<-�P.ß�X;,.,*X;3Q69/EDUÚbH�XTF7DU,.Ø</EDnÛ
ß06Tæ<DU/EDUÚbH5ÝYLQ3Qß´ÚGDUX;3QÙ�X?êT-0F�ÚI:<-.ß�Xq69FtÙ�-�3<-�P5ÝYFt69,.-Zµ*è�@�3 ÚG:<-�ß�6TÙI-�XTÝÉDU3<3Q-0FS69Ø<Ø<FGXAM�Û
DU,Ê69ÚIDEXT3�ÚG:<-0H�69FG-­8;DUê;-03�æ�H��%; ¸ ûñ2 1'C4 > ; ¸' 6T3QPE¤ ¸ ûÐ2 1'C4 > ¤ ¸' *é693QP Ù�DE,.DU/=69FG/UH
ÝYXTFCÚG:<-�XTLNÚG-0F�6TØ<Ø<FGXAM�DE,Ê6?ÚGDUX;3QÙ ; ¸ 6T3QP ¤ ¸ èM<èpß�X;3qê;-0FIÚ5æQ6;ßtçúÚI:<-VÙ�- 69ØQØ<FIXAMNDE,Ê6?ÚI-VP"ß�X;,�æ<DE3<-VP ß�X;,.,*X;3Q69/EDUÚbHïX;F�DU,.Ø</EDEß�69æ<DE/EDnÚbH
ÝYL<3Qß�ÚIDEXT3QÙ7ÚIX�ÚG:<-0DEF7FG-0/=6?ÚG-�P.DE3<3<-�Ff693¢PÊXTLNÚG-0F7ß0XT,�æ<DU3Q-�PÊæ<æ¢6<á Ù�� ¸ 693QP � ¸ LQÙIDU3Q8
ÚI:<-­Þ�W Bý69/E8TX;FIDUÚI:Q,�è

ôQèCLQÙI-CÚI:<-�ê?6;ß�L<X;LQÙ�-�M�ÚG-03QÙIDUX;3*ÚIX�FG-�ß�X?ê;-0F
ÚI:Q-�DU3Q3<-0F)693QP*XTL<ÚI-0Ff69Ø<Ø<FGXAMNDU,Ê69ÚI-�P*ß�X;,*Û
æ<DE3<-�P�æ�-0/EDU-0Ý
ÝYLQ3Qß´ÚGDUX;3�� wë693¢P � w ÝYFGXT,¹� ¸ 693QP � ¸ è



�  p×�� Õ $ÈP
Ñ<×bÓ7Ð �
+�Ù)693¡-0MN6T,.Ø</U-;@;ã)-¤ÙIDE,�L</=6?ÚG-�P.ÚG:<-�ß0XT3��bLQ3Qß´ÚGDUê;-¤ß�X;,�æ<DE3Q69ÚIDEXT3¡XTÝ�M­æ<æQ6Qá ÙfXT356SÝYFG6T,.-
ø#ãpDnÚG: üïû ùnø.ù�ûÊM~�<@¸ãpDUÚI:9A��~�¡ÝYXNß06T/ÉÙ�-0ÚGÙ�-V6Tßt:�è�BC:Q-�ÝYXNß�69/ÉÙI-�ÚGÙ­ãf-�FI-*8T-�3<-0Ft6?ÚG-�P
FG6T3QPNXT,./EH�DU3ÊÙILQßt:.6�ãC6AHSÚI:Q69ÚÉ-0/E-0,.-03qÚ�´�'éXTÝQÚG:<-CÝYFG6T,.-):¢6TP�Ø<FIX;æQ69æQDU/EDnÚbH¡à )�¡NàYü�¥ óVâ�â�O
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ÝYFIX;,ä6�L<3<DUÝYXTFG, PND=ÙbÚGFIDEæ<LNÚGDUX;3�XT35ò �	*0ó�õ`@�ÚI:<-�3�6�Ft693¢PNXT,ýÝYFt6Tß´ÚGDUX;3­X9ÝNÚG:<-)FI-VÙbÚ
ã)6;Ù28;DUê;-03
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Bounds on pl (+) and b (x)

¢"£¥¤ ÄH¦qÄ e9ar¦�d ynz _banm�\ jbi ^�d y _b^
+ ØQ6TF�Ú)X9Ý�ÚG:<-�FI-VÙ�L</UÚGÙfD=Ù)ÙI:<X?ãp3¡DE35Þ
DE8Qè�óTèNBC:<-¤Ø</E6TLQÙIDUæ<DE/EDnÚGDU-VÙ)6T3QP¡DE,.Ø</EDEß�69æ<DE/UDUÚIDE-�Ù

Ø</ w à ��â)693QP�¤ w à"�¤âf69FG-�Ø</EX9Ú�ÚG-�PñXT3ÊÚG:<- §�6?MND=Ùf6T8;6TDU3QÙ�Ú Ø</ w à �¤â)6T3QP ¤ w à ��â´@qÝYXTF�ó��~�+�
FG6T3QPNXT,./EH*ÙI-0/E-�ß�ÚI-VP¡Ù�LQæQÙ�-0ÚGÙfX9Ý7ø*è�+�Ù)-�MNØ�-�ß´ÚG-�P¸@qã)-�XTæ<ÚG69DE3ñ6�æ<FG6;ßtçT-0ÚIDE3<8�X9Ý¸ÚG:<-�ÚGFILQ-
Ø</E6TLQÙIDUæ<DE/EDnÚGDU-VÙÉ693QP*DE,.Ø</UD=ß06Tæ<DE/UDUÚIDE-�Ù�ÝYX;F7693�H3��@TÙIDU3Qß0-pØ</ w à"�¤â¨�ïØ</ w à"�¤â�� Ø</ w à"�¤â�6T3QP¤ w à"�¤â]© ¤7wpà ��âª© ¤ w à"�¤â�è¶+#æQFG6;ßtçT-�ÚGDU3Q8�XTÝpæ¢-�/ w à ��â­ß�X;L</=Pí69/=Ù�X�æ�-¡XTæ<ÚG69DE3<-VP¸@¶6;Ù
Ù�:<X?ãp3�æ�HñJ¤-03<K�LNM ò ö?õ]è

« �ÆÓfÐ�ÖC$�Õ ��×bÓ7Ð
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ÝYL<F�ÚG:<-0F¤ÙbÚGLQPNHTè



­ ��!R�2Ò®�2Ð�Öx�A�
v Ë © ËA}�z d iGj´Ë w g;g j m µ ar¦ z _barmV\ z0y £Vm j ac_b~;¦�^ z \ kSk;i |tar^�anm�\­¦ z2¯ ar\q£par\�_b~ i"°Ci ¦�gq^`_ iGj �]eT~ z0ÅEiGj_b~ i m j ± m ÅCi x a k;i \q| i	± z \ i ¦�g;a j ar| z0y ^`_bd k ± Ëh²�³�´¶µI·I³�¸2´0¹»º2³�¸½¼¿¾Lº2ÀL·I³�¸½¼¿ºXÁ	ÂkÃHÃ�·�ºoÄ2¹ÆÅÇ¸2´¶µÈ µ�¸2ÉIº2³�¹¥³LÊ s v9ËLÌ � v9Ë ± �2Í Ë s v ¯V¯ Ë Ë� Ë�o)Ë&°)i \�Îpd µQË []\;\ iGj�z \ k mVd;_ iIj | y dq^`_ iGj ar\;£ z gqg j m µ ar¦ z _barmV\;^�m Å { ity a iGÅ ^`_ j dq|G_bd jbi ^ Ë []\Ï ·�º9Ð�µ%µ�Ñ2¹Æ³NÊ2É�ºXÁ�² ÏAÒ�Ó�Ô ÕVÖHÖ½Ö s x m y dq¦ i v s;g z £ i ^ v �V® ± v ÍA�9s<© zVkTj a k s[×Vd y ±*�0�V�V� ËÍ Ë4°¤Ë&° dq{Nm�an^ z \ k ° Ë¶²¸j�zVk;i�Ë ª i g jbi ^ i \9_ z _barmV\ z \ k |tmV¦¤{qar\ z _barmV\ m Å d;\q| iGj _ z ar\9_�± È ac_b~{ iGy a iGÅ¸Å dq\;|G_barmV\q^ z \ k gNm�^�^�ar{qa y ar_�±.¦ i´z ^�d jbi ^ Ë4Ø�ºOÅ¨Ã�ÀL´¶Ù�²�³�´¶µR¼Æ¼�Ù s uVÌ � uVu ± ��¬ u s v ¯½Ú½Ú Ë
u Ë4°¤Ë�° d;{NmVar^ z \ k ° Ë�²¸j�zVkTiVËf¥ mV\;^�mV\ z \?_ z gqg j m µ ar¦ z _barm�\q^7m Å { ity a iGÅ ¦ i´z ^�d jbi ^ Ë¿²�³�´¶µI·I³�¸½Û´0¹0º2³[¸½¼u¾Lº2ÀL·�³[¸½¼CºvÁ¨ÂkÃHÃ�·Xº9Ä2¹ÆÅ,¸2´¶µ È µ%¸OÉRºO³�¹Æ³NÊ s u�Ì uTv ¯ ± uVu ¯Ts v ¯�¯V� Ë® Ë4°¤Ë ° z0j ¦ z \ i | Ë ³ z ac_b~ Å d y¶z gqg j m µ ar¦ z _banm�\q^pm Å { ity a iIÅ�Å d;\q|G_barmV\;^ Ë []\�Ü Ë�}fË � z ^ ¯Ai ± z \ k° Ë¸²¸j�zVkTi s i´k ac_bm j ^ts Ó ³�ÐIµI·�´?¸2¹Æ³�´0Ý�¹Æ³EÂ¿·�´0¹ ÞkÐR¹»¸2¼�²�³�´¶µR¼Æ¼ ¹ßÊNµI³[Ð�µ]à½á�â Ó Â�²Rã½ãRä s¶e9_bm?| ¯ ~;m y ¦.se È�i´kTi \¢s v ¯V¯V¯ Ë¬ Ë �Qm È�j�z \q| i × Ë"° s o)Ë"°¤Ë7lCz0j x i ±?s z \ këo)Ë © Ë e?_ j�z _ Ë w ÅUj�z ¦ iGÈ m j%¯ Å m jÊi x a k;i \?_ba z�y �
jbitz ^�mV\;ar\q£�^`±T^`_ i ¦�^ Ë []\ o)Ë Ü i ~ yniIjfi _ z0y¨Ë s i´k ac_bm j s Ï ·�º9Ð�µ%µ%ÑO¹Æ³LÊ2É ºXÁ¨Â�Â¿Â¿² Ô åLæ s x m y d;¦ i �9sg z £ i ^¿ÚV¯V¬ ± ¯��½ÍTs ² ~qa ynzVkTity gq~;a z s w dq£Vd;^`_ v ¯2ÚV¬ Ë w)w)w [ ËË Ë w Ë Ü Ë × z ar\ z \ k ª Ë;¥fËL° dq{ i ^ Ë�Â�¼ ÊHº2·�¹Æ´¥çLÅ ÉxÁoºO·4Ðo¼ ÀLÉ%´¶µI·I¹Æ³NÊlÑH¸O´?¸�Ë�²¸jbi \?_ban| i ��° z�yry s�è2\;£ yri �
È m?m kÊ¥
y aêé<^ts « × Ë s v ¯2Ú½Ú ËÚ Ë ª Ë Ü i \q\ i ^ Ëï¥ mV¦�gqdT_ z _barmV\ z�y)z ^�g i |G_b^�m Å _b~ i ©�ÍmV{;and;^�_ j�z \q^ Å m j ¦ m Å £ j�z gq~;^ Ëë²Xì�ìAìí ·�¸2³�ÉoÙxî Ò Ø s���� Ì ��� v ± �V�2Í9s v ¯V¯V� Ë¯ Ë�l¤Ë × Ë Ü y a jfz \ k © Ë × ËVï a iGj ¦ z \ Ë Ó ³[Ð�µI·I´?¸O¹Æ³�´0Ý2Û0ð¿¸2ÉRµ%Ññ²�³oÁoº2·�ÅÇ¸2´0¹0º2³®Ù[ìf¼�µIÅ	µI³�´0É4ºXÁ,ò¿µI³�ÛµI·X¸½¼ ¹�ó6µ�Ñ,²�³oÁoº2·�ÅÇ¸2´0¹0º2³ í ç�µ�º2·IÝ0Ë eTg j an\;£ iGj �?ô iGjbynz £Ts «fiGÈ �»õ
m j%¯ s v ¯V¯½Ú Ë

v � Ë�²éË9öfj gNmV\ i \ ËO°Ci ¦�g;^`_ iGj9÷ ^ j d yni m Å |tm�¦�{;an\ z _barmV\)an^xøîgT��|tmV¦�g yni _ iVË½Â¿·I´0¹ ÞkÐR¹»¸½¼2²�³�´¶µR¼Æ¼ ¹�ÊNµI³�ÐIµ s
u�u�Ì � u ® ± �V®2Í9s v ¯V¯�� Ë

v�v Ë e Ëé²éi _bar_���ª i \ z d k5z \ k�o)Ëx°Ci \�Îpd µ<Ë ° z \ k;y ar\q£ k aêé iGjbi \?_ Å m j ¦�^�m Å dq\q| iGj _ z ar\?_]±ñar\ jbi �£ jbi ^�^�armV\ z \ z�y ±T^�an^ Ì zCÅ d;ÇtÇG±�{ iGy a iGÅ ^`_ j dq|I_bd jbifz gqg j m z |I~ Ë [�\ w Ë °fdq\?_ iGj
z \ k e Ë9²éi´z�j ^�mV\;^ts
itk ac_bm j ^ts î�ÝOÅÇù%º½¼ ¹»Ðñ¸2³�Ñ�úRÀ�¸2³�´0¹Æ´?¸2´0¹Æû2µñ¸IÃHÃ�·Xº9¸HÐ�ç�µIÉ	´?º]·%µ�¸2ÉIº2³�¹Æ³LÊ�¸2³[Ñ]ÀL³[Ð�µI·�´?¸2¹Æ³�´0Ýüâ¥ì�Ø&Ûî�ýAÂ È	Ó¨Ô ãHãRä sqg z £ i ^¿Í u � ± ÍV® v sQ�QmV\ k mV\Qs�×�dq\ i v ¯V¯�¯ Ë e9g j ar\q£ iGj ô iGjbynz £ Ë

v � Ë�l¤Ë eT~ z�Å=iGj´ËCÂ�ÅÇ¸2´¥ç�µIÅ,¸2´0¹»Ð%¸½¼[´¥ç�µ�º2·�Ý	ºXÁ4µIû9¹0ÑNµI³[Ð�µIË¸²¸j ar\q| i _bmV\­ )\;a x iGj ^�ac_]± ²¸jbi ^�^ts ²¸j an\;| i �_bm�\¢s «¤Ë × Ë s v ¯ Ë ¬ Ë
v Í Ë�²éË eT¦ i _b^ Ë�o ~ iSo¢j�z \;^ Å=iGj�z { yri�}
ity a iGÅ ©*m k;ity�Å m j þ d z \?_baêÿ i´k { ity a iGÅ�jbi g jbi ^ i \?_ z _barm�\ Ë []\°¤Ë © ËTlCz {;{ z ± z \ k­²éË eT¦ i _b^ts i´k ac_bm j ^ts�� ¸2³�ÑHù%º9º��	ºvÁ�� µÆÁoµ%¸OÉ�¹0ùo¼�µ�·�µ�¸2ÉIº2³�¹Æ³NÊñ¸O³[Ñ ÀL³[Ð�µI·IÛ´?¸O¹Æ³�´0ÝÇÅ,¸2³[¸9ÊNµIÅÇµI³�´nÉ%ÝOÉ%´¶µIÅ�É s x m y d;¦ i v sqg z £ i ^C�0¬ Ë ± ÍV� v Ë Ü y d È�iGj w | zVkTi ¦�ar| ² d;{ y ar^�~;�

iIj ^ts ° m j�kTjbi |�~?_´s v ¯V¯2Ú Ë
vGu Ë�²éË e9¦ i _b^ Ë¤²�j�z |G_bar| z�y dq^ i ^pm Å { ity a iGÅ�Å dq\q|I_banm�\q^ Ë []\�Ü Ë¢}fË � z ^ ¯Vi ± z \ k ° Ë�²¸j�zVkTi s i´k ac�_bm j ^ts Ó ³�Ð�µI·I´?¸2¹¥³�´0ÝÇ¹Æ³	Â¿·I´0¹ ÞAÐR¹»¸½¼�²�³�´¶µR¼¥¼ ¹�ÊNµI³[Ð�µ^à½á]â Ó Â¿²RãHãRä s9g z £ i ^É¬ v � ± ¬A� v sNe9_bm?| ¯ ~;m y ¦.se È�i´kTi \¢s v ¯V¯V¯ Ë
v ® Ë�}7Ë¸o�i ^�^ i ¦ Ë w gqg j m µ ar¦ z _banm�\q^ Å m jSiGÌ |ta i \?_�|tm�¦�gqdT_ z _barmV\�ar\�_b~ i _b~ i m j ±�m Å7i x a k;i \;| iVËÂ¿·�´0¹ ÞAÐR¹»¸½¼�²�³�´¶µR¼Æ¼ ¹�ÊNµI³�Ð�µ sN¬ v2Ì Í v ® ± ÍV��¯Ts v ¯V¯2Í Ë
v ¬ Ëp«�Ë2ï a y ^�m�\ Ë w y £�m j ac_b~q¦�^ Å m j
k;i ¦�g;^`_ iGj ��^�~ z0ÅEiGj _b~ i m j ± Ë []\ °�Ë © Ë9lCz {q{ z ± z \ k�²éË e9¦ i _b^ts

itk ac_bm j ^ts�� ¸2³[ù%º9º��]ºXÁ�ÑNµÆÁ9µ�¸2É%¹»ùo¼�µ ·%µ�¸2ÉIº2³�¹Æ³LÊ(¸2³�ÑlÀL³[Ð�µI·I´?¸O¹Æ³�´0Ý]Å,¸2³[¸oÊNµIÅ	µI³�´¶Ù���º½¼ ÀLÅÇµ,á
	Â�¼ ÊHºO·I¹Æ´¥çNÅ�É�Áoº2· Ó ³[Ð�µI·I´?¸O¹Æ³�´0Ý,¸2³[Ñ�� µÆÁ9µ�¸2É%¹»ùo¼�µ È µ�¸2ÉIº2³�¹Æ³NÊ s?g z £ i ^ u � v ± uHË ® Ë Ü y d È�iIj w | z �
kTi ¦�ar| ² dq{ y ar^�~ iIj ^ts } m�^`_bmV\Qs<�����V� Ë


