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pdqar*sArYtvuOwyxar*r%z|{~}Wz3r*�Cr��F}���uAq=wCz�r*s~u�{~q=w�{6xa}�{6}Cxa�v�
� �v}3}C�'��}]}az3�/�%�a�a{�w�s~r8��}CsAr��Qq]�3uAt���wb�v�v���Q��w��au~tv�a�vrC�(�asA}C�
�aq3�3u~t��*w���w�x=z���r*}C�Jr*{~sAt��d��}CxauAt�z�r*s�w�{~tv}Cxau%�3��r�s~r*�3tvr*�W{~qar
z3r*sAtv�Cwb{~tv}�x�}b��w�uAq=wCz3tvxa��r%�C�/wb{~tv}�x
r����Qs~r*uAu~tvxa�+s~r$�/rT�${~r%z
s�w�z3t�wbx=��r1tvx�{Ar*s~�Ju�}b�atvx=�$t�z3r*x3{�s$wCz3t�wbx/�$r�wbx/z�{Aqar1�at�z3tvsArT�A�
{~tv}�x=wb�(s~r$�=r%�${�w�x=�$r
z�tFuA{~sAtF�Q�a{~tv}Cx �¡�ax=�${Atv}Cxy¢<£8¤�¥'�?¦*�/§¨r
{~qQr*xYr$�=w���tvxar�{~qar+�$}CxaxQrT�${~tv}�xY�/r*{©��r�r*x\{~qatvu�rT���=wb{AtF}�x
wbx/z��$}�x]��r*x3{~tv}Cx/wb�/u~q=w�z3r*s~u��au~r%z�tvx+�$}C�J�a�a{~r�s1�Cs$wb�aqat��$u%�
ª©���/}CuAtvxa�O{AqarOw�zaz3tv{~tv}Cx/wb�8�aq3�]uAt��*wb�'�$}CxauA{~s$wbtvx3{~u�}���r*x3�
r*sA�C���$}CxQu~r*sA�Cwb{~tv}�x«w�x=z\¬dr*�v�Jqa}C�v{~Js~rT��tF�Qs~}a�$tv{©��wb�v�v}b�du
�au+{~}\�$s~r%wb{~r��CwbsAt�wb{~tv}�xau�}b�S{Aqar¨�$}Cx3�Cr�x]{Atv}Cx=w���u~q/wCz3r*sAu
{~q/wb{�wbsAr'��}CsAr��aq3�3u~t��*w��v�F���Q��w��au~tv�a�vrC�
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· q=w�z3tvxa���$}C�J�a�a{�w�{~tv}Cx�tvu�w�x
r�u~u~r�x]{At�wb�?�=wbsA{d}b�1wbx3��sAr*x3�
z3r*sAtvxa�Swb�v��}Cs~tv{Aqa�O�/¸'r*{~{Atvxa�Swbx�r$�=wC��{1�aq3�3u~t��*wb�/��}az3r��]}��
{~qQrdtFx3{Ar*s�w��${~tv}Cx�}b���vtv�Cq3{ �dtv{~q�wduA�as©�©wC�$r�tFu%�%�¡}�sK�J}CuA{ u~�Qs©�
�<w��$r*u?}a�*�$�asAs~tvxa�'tvx�{~qar8s~r%wb�3��}�s~��z��bwd��r*s~��z3tE¹
�$�a�v{��as~}��3�
�vr*�O��º8}�xau~rT���ar�x]{A�v�]�%���=�Aq�r�»�}�s~{?q=wbu(�=r�r*x�r$�a�/r*x=z3rTz�}Cx
¼ x=z�tFxQ�½wb�Q�as~}%�atv�
w�{~tv}Cxau�{~q/wb{
w�s~r��=}�{~q���}3}�z]�<�v}3}C�3tvxa�
wbx/z����at��A�3�F�W�$}C�J�a�a{~r%z���¾�x|r$�a{~r�xau~tv�Cryu~�a�J�
w�s~�Y}��
{~qQr*u~r�uAq=wCz�r*s~u�tFudtvx¨¿ q=wb�v��ÀCÁ�Â~�
Ã�}3}��]tvxa���C}3}az
w�x=z��/r*tvxa�����at��A�3�F����}C���Q�a{�w��a�vr�wbs~r'uA�3���
¼ �$tvr*x3{S��s~tv{~r*sAt�wJ�¡}Cs'�J}Cu~{�s�w%�3{~s$wC�$tvxa�+sAr*x=z3r*sAr*s~u%�6ªM�d}Cxar
}b�d{~qQr*u~rJu~q=w�z3r*s~u�tvu��auArTz�tvxµw+s$wCz3tv}�u~tv{©�6�$}C�J�a�a{�w�{~tv}Cx(�
qa}b�8r*�Cr�sT�(tF{'tvu�xar%�$r*u~u$wbsA�¨{~}6wCzaz�tF{Atv}Cx=w��F�v�+r*xauA�as~rJ{~q=w�{T�
u~tvx=��r�s�w�z3tv}CuAtF{©��tFu'�=w�u~rTzÄ}Cx��as~tvx=��tF�Q�Fr�u�}b��r*xQr*s~���µ�$}�x3�
u~r�s~�Cwb{Atv}Cx6¢Mu~r*r�¿ �Cw*Å$t�À�Æ$Â~���¡}Cs8r$�=wb�J�a�vrT¦*�b{Aqar'u~q=w�z3r*sdtv{~uAr*�E�
�$}�xau~r*sA�Cr*u'r*xQr*s~���]�

¾�xa}C{Aqar*s�s~rT�$r�x]{�{~rT�Aqaxat����ar�z3r*u$�$s~tv�/rTz6tvxY¿ �dwbs$zaÁCÇ�Â1�$}Cx3�
uA{~sA�=�${~u+uAq=wCz3tvxa���¡�ax/�${~tv}CxQu�{~} ¼ {�wC�${A�=wb���at�z3tvs~rT�${Atv}Cx=w��
sAr$�=rT��{�wbx/�$r6z3tvu~{~sAtv�a�a{~tv}�x6�¡�Qx=�${~tv}�xY¢Mqar*s~r%w%�¡{Ar*sT�8£�¤�¥��?¦��
· �=�Aq ¼ {~u�wbsAr��vtv�Cr*�v��{~}��/r��J}CsAr�u~�/�*�$r*uAu©�¡�a�ÈtÉ� {Aqar�uAq=wCz��
tvxa� �¡�ax=�${Atv}Cxau�{Aqar*�Ju~r*�v�Cr�uÊw�s~rC�È�Ftv��r�{~qar+zawb{$w+{~qar�� ¼ {T�
��}CxauAtFuA{~r*x3{��dtF{Aq��aq3�3u~t��$u%�
· }µw�xar�rTz\q=w�uÊw�s~tvu~r*x«�¡}Cs�u~q=w�z3r*sAu�{~q/wb{�wbsAr+xa}C{�}�xa�v�
��}3}�z]�<�v}3}C�3tvxa�Ëwbx/zÌrTw�u~��{~}Ì�$}����a�a{ArC�+�a�a{Wwbs~rËw��vu~}
� �aq3�3u~t��*wb�v�v���a��wb�auAtF�Q�Fr��=�ÈÍ
ª©xÎ{~qatvu��/wb�/r*sT�d�8rCÏ �v��sAr*�3tFr��Ð{~qar¨z3r*��r*�v}C�a�Jr*x3{�}b��{~qar
�Qq]�3uAt���wb�du~q/wCz3tvxa��rT���=wb{Atv}Cx �¨pdqQr*x �8��r�Ï �v�8�v}]}��Ywb{�{~qar
��}Cs~sAr*u~�/}Cx/z3r*x=�$rÑ�/r*{©�8r*r*xÒ{Aq=wb{\rT���=w�{~tv}CxÐwbx/zÌ{As�wCz�tÉ�
{Atv}Cx=w��1u~q=w�z3r*sAuT�\� tvx=w��v�F�3���8rCÏ �v���v}3}C�¨wb{��Ów%�3u�{~}���}az��
tE�¡��{~s$wCz3tv{AtF}�x=wb�Qu~q=w�z3r*s~ud{A}S�+wb��r�{Aqar*�Ì�J}Cs~rd�Qq]�3uAt���wb�v�v�
�Q��w��au~tv�a�vrC�
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ª©xà{~qatvuËuArT�${AtF}�x ���8rCÏ �v�YsAr*�3tFr���{~qará�¡}CsA���a��wb{AtF}�xÐ}b�
{Aqar?�¡�Qx=zawb�Jr*x3{�w��TrT���=w�{~tv}Cx�z3r�u��$sAtF�QtFxQ���Qq]�3uAt���wb�v�v�C�©�=w�u~rTz
uAq=wCz�tFxQ�=�1�Qs~r*uAr*x3{~rTzW�/r*�v}b�âw�u+¢<ã�¦*��ä��asJ�as~r�u~r*x3{�w�{~tv}Cx
�M}C�v�v}b�dud{~q=w�{��Ctv�Cr�x6tvx½¿å�$}3}C�aÀ�Ç�Â��dtv{~q¨wb�a�asA}C�asAt�wb{~r�u~�3x3�
{$wC�${At���uA�a�auA{~tv{~�a{Atv}Cxau�{~}��as~tvxa��tv{8tFx+�vtvxar��dtv{Aqµ¿åw�xau�À�Æ�Âçæ��
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uA�3���=}�� z3r ¼ xatv{AtF}�x= wbxa���Fr��=r�{©��r*r�x?> wbx=zA@B	C u��*w��Ftvxa���$}�xau~{$wbx3{~u �¡}Csd�Cw�s~tv}C�au8u~q/wCz3r*sAuD u~�/rT�$�a��wbs � q=w��E���ðw�xa�C�vr*�E�F r*�vr*��r*x3{8}b�1u~�Qs©�<w��$rSwbsArTwE�G H u~tvx�I H�E I H�EKJ�HELGNM u~tvx�I M�E I MOEPJ�MQ C �<wC�$r�{du~�v}C�/rSz3tvu~{As~tv�a�a{Atv}Cx��M�ax=�${AtF}�xauR tFsAs�w�z3t�wbx=�$rS �asAr*u~xar�� �©wC�${A}CsT M �at�z3tvs~rT�${Atv}Cx=w���s~r$�=r%�${�w�x=�$r�z3tvu~{~sAtv�a�a{~tv}�x
�¡�ax=��{~tv}Cx�¢<£8¤�¥'�?¦S CU u~�/rT�$�a��wbs�u~q=w�z3tvxa���¡�ax=�${Atv}CxauJ H tFx/�$t�z3r*x3{�wb*tv���a{Aq=wb��wbxQ�C�vrJ�M s~r$�=r%�${~rTz�wb�tF���Q{~q=w���w�xa�C�vrVXW wbxa���Fr��=r�{©��r*r�xOtvx=�$t�z3r�x]{�w�x=z
�3tFr��dtFxQ�Êz3tvsArT�${~tv}�xauY �Cr*}���r*{As~t��*wb� w�{~{Ar*x3�=wb{AtF}�x��<w��${~}�s@ �atvu~rT�${A}Cs�}b�KuA}C�as$�$r
wbx=z �3tFr��dtFxQ�Êz3tvsArT�${~tv}�xauZP[ wb���atvr*x3{1sAr$�=rT�${$wbx=��r��$}3r$¹
�$tvr*x3{ZK\ z3tE»��auAr�s~r��=rT�${$wbx=�$r��$}3r$¹
�$tvr*x3{Z U u~�/rT�$�a��wbs�s~r$�/rT�${�w�x=�$r��$}3r$¹
�$tvr*x3{Z C] z3tvs~rT�${Atv}Cx=w��É�©qar*�Jtvu~�aqar�s~t��*wb�/s~r��=rT�${$wbx=�$r�uZK^ �¡s�w��${~tv}Cx+}��K{~}�{�w���r*xar*sA�C�
s~r$�/rT�${~r%z6uA�=rT���a��wbs~�v�_ [ wb���atvr*x3{1s$wCz3t�wbx/�$r_ \ z3tvs~rT�${Atv}Cx=w���u~}C�Qs��$r�s�w�z3t�wbx=�$r_ H tFx/�$t�z3r*x3{ds�w�z3t�wbx=�$r_ M s~r$�=r%�${~rTz�s�w�z3t�wbx=��r` r$�atF{$wbx=��ra*b {~qar�qQr*��tvu~�Qqar*s~r'uA�as~sA}C�ax=z�tFxQ�c>d ¤�e · u~�v}��=r'}b�?{~qar'uA�as©�<w��$r> {~qar�uA�as©�©wC�$r'xa}�s~�
w��f CU u~�/rT�$�a��wbs�r$�a�=}�xar*x3{~ugih s~r$�=r%�${~rTz�tvx=�$t�z3r*x3{�z3tvsArT�${~tv}�xj tFx/�$t�z3r*x3{�z3tvs~rT��{~tv}CxI H tFx/�$t�z3r*x3{d�=}���wbsdwbxa���FrI M s~r$�=r%�${~rTz��/}C��wbs�w�xa�C�vrk z3tvs~rT�${Atv}Cx+}b�?�]tvr*�8r*s

p1w��a�vrl<;m p1w��a�vr�}b��º8}�����}bxQ�F���,nduArTz · �3���=}��vu
�(tv�C�asArl<'uAqa}b�du�{Aqar�¢¡�auA�=wb��¦ �Cr*}���r*{As~��}b��w�x
tvx ¼ xatv{~r*uAtÉ�
�
w���r*�vr*��r�x]{d}���}C�/wC���arC�Qxa}Cxar���tvu~uAtF��r'u~�asð�<wC�$r�wbsArTw E;F
�/r*tvxa��tv�F�v�a�JtÉx=w�{~rTz��3��w�x
tvx=��t�z�r*x3{�s$wCz3t�wbx/�$ro_ H �$}���tvxa�
�¡sA}C�Ðwbx+tvx ¼ xatv{~r�u~tv�
w��au~}��Ft�z+wbxQ�C�vr E�G H u~�asAs~}C�Qx=z3tvxa�
z�tÉ�
s~r%�${~tv}Cxpj1�8¢¡¾��v���CrT�${A}CsAu��asAr*u~r*x3{ArTz+qar*sArSwbsAr�wbs~r'}��K�axatv{
�
w��Cxatv{A�=z3rC�å¦q>jtvud{~qQrSuA�as©�<w��$r�xa}CsA�
wb��wb{ E;F �d¾�x6}C�3�
u~r�s~�Cr�sd¢¡}�s ��r%wbu~�Qs~tvxa��z3r*�3t��$rT¦(tvu �v}a�*w�{~rTz�tvxSz3tvs~rT��{~tv}Cxok¨�
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� tv���as~rq<�m · q=wCz3tvxa���Cr�}C��r�{~s~�
§¨r1w�u~u~�Q��r1wb�v�CsAr$�=rT��{~rTz�s$wCz3t�wb{Atv}Cx��/wbu~uAr*u?�axa}��au~{As~�=�${ArTz
tvx3{~} a b �/{~qar�qQr*��tvu~�Qqar*s~r�u~�Qs~s~}��ax=z3tvxa�A>��'¢¡§�q/wb{d�M}C�E�
�v}b�du �$}��a��z'�/r1r$�a{~r*x/z3rTz�{~}�w��*�$}��ax3{��¡}�s {~s$wbxauA��tvu~uAtv}Cx��3�
{$wb�3tvxa� a b {~}��=r�{Aqar'r*x3{~tvs~r�u~�aqar�s~rS�$r�x]{Ar*s~r%z6}�x E;F � ¦
§¨r��au~rr>Òwbud{Aqar�s"�ðw"��tvu8}b��w��=}���w�s��$}3}Cs$z3tvx=wb{Ar�uA�3u~{~r��
uA}�{Aq=wb{d�8rS�*w�xOuA�=rT��tÉ�M�tj��3�
{Aqar��auA�=wb�?tvx=�$t�z3r�x]{d�/}C��w�s
w�x=z�wb*tv���a{Aq=wb� w�xa�C�vr*uoI H wbx=z J�H w�x=zuk��3�6{~qar��auA�=wb�
sAr$�=rT��{~rTz��=}���wbsdwbx=z+wb�tF���Q{~q=w���w�xa�C�vr*u*I M wbx=z J M	v �
p?}6�$}�xau~t�z3r*s�w�uAq=wCz�r*s��Ms~}C� {~qar�uA{�w�x=z3�/}Ctvx3{�}��Ór�xar*s~���
�/wb��wbx=��rC�b�8r�uA{�wbsA{?�¡sA}C�|{~qQr�rT���=w�{~tv}Cx�}b�/r*xar*sA�C���=wb��wbx/�$r
��tv�Cr*xJtFx¨¿ u~tvr*�3À(<AÂ,m E Rxwy_ H ¢z>|{Lj ¦ E�G H ¢}<%¦
�dqQr*s~r E R�tvu�{~qar6�Aq=w�xa�CrJtFx¨tvsAs�wCz�t�w�x=�$r+wbu�w+s~r*uA�a�v{�}b�
{Aqar6tv�v�v�a��tEx=wb{AtF}�xO}���{Aqar6�=w�{��Aq\�¡sA}C� ELG H �ynduAtvxa�¨{~qar
z�r ¼ xatv{~tv}�x�}b� T M �3{~qQr £8¤�¥'�8�3{~qQtFud�Aq=wbxQ�Cr'tvx�tvs~s$wCz3t�wbx/�$r
��tv�Cr*u�sAtFuAr1{~}�wd�Aq=w�xa�Cr E _ M tvx~_ M �%{~qar1sAr*u~�Q�F{Atvxa��s$wCz3t�wbx/�$r
}��K{Aqar��=w�{��Aq%m E _ M w TOM ¢�j1�,k6¦ E R ¢<Ç�¦
ª©x��Cr�xar*s�w��©� TOM tvu w �¡�Qx=�${~tv}�x6}b�d{~qar�tvx=��t�z�r*x3{ z�tFsArT�${AtF}�x���bý$ïKíçîCê1íçúåñ�ê%�3ê©úåû���6O�=ê-� ���=þ*ìMì�ëbñ�ê1�;�/þ$û��o���8þ$ï©ê?ñ�ê~þ�ì�ëbï©ê,�ÿEï<ý�ñYì¡ý$ñ�ê��Éý%ü~þ����#!-��bê�)%ûCê��1ÿEï<þ�ñ�ê ý$ÿ3ï©ê©ÿFêðï<êðûCü~ê-�
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�(tv�C�asAr�Ç(m · q=wCz�r*s�{Ar*u~{'�$}Cx ¼ �C�as$wb{~tv}�x
¢zI H � J�H ¦'w�x=z+{~qQrSsAr$�=rT�${ArTzYz�tFsArT�${AtF}�xY¢�I M � J�M ¦2�]���Q}Cs�{~qar
u�w��Cr'}b�?�as~r��]tv{©�3�3��r�Ï �v���dsAtF{Ar'tF{�w�u TOM ¢�j1�,k6¦*�
¾�u��8r¨q=w%�CrYw�u~u~�Q��rTz|w�x|}C�=w��C�QrC��xa}�xar*�JtFuAu~tv�Cr�u~�Qs©�
�<w��$rC��{~qar�}Cxa�v�S�$}�x3{~s~tv�a�Q{~tv}CxauÈ{~}�_ M �*wbx���}C��rÈ�¡sA}C� a b �
pdqar*sAr$�¡}�s~rC�/�8r ��wbx+tvx]{Ar*�Cs$wb{Ar ELG H }b��r*s a b {~}���r*{_ M wx�K� b TOM ¢,j����,k6¦(_ H ¢�>|{�j��F¦ ELG �H ¢©ãC¦

pdqasA}C�a��qa}C�a{'{Aqatvu��=w��=r*s%� �8rCÏ �v�1wCzaz6wi�?{~}J�=}��ax=z��CwbsAtÉ�
wb�Q�Fr�ud}b�Ktvx3{~r��Cs�w�{~tv}Cx(�

� Ý�²�� Ü�� ØA� ¶To�n�Ù�Ý Ö n�³6Ü'm1k

ª©x�{Aqatvu
uArT�${AtF}�x ����rCÏ �v�'s~r*�3tvr*� u~r*��r*s�w���u~q=w�z3r*sAu
tvx��Qu~r
tvxY�$}C�J�a�a{Ar*sS��s�w��aqat��$uT��pdtv��r�z�}]r�uSxa}�{S�/r*sA��tv{��au�{~}
�$}�xau~t�z3r*sJu~}���r+}b��{~qQr6��}�s~r+r*��wb�/}Cs$wb{~r�}Cxar*u�¢¡uA�=�Aq�wbu
¿ qarTÁ�<$Â¡¦*���a�a{dwbu8{~qar�u~r�wbsAr�xa}�{���r*{�tvxJ�dt�z�r��auArC�3�=r�s~q=w��au
{~qQr�sArTwCz�r*s'�dtF�v�Q�¡}CsA�Ctv�Cr�{~qar'}b��r*s~uAtF��q3{T�

�*��� �3�7�1�����*��� �� �¡(¢£?qa}�xa��u~q/wCz3r*sAu�w�s~r���r*xar*s$wb�v�v��}b�1{~qar��¡}�s~�Ð¢Mu~r*r��a�M}Csdr$�3�
wb�J�a�vrC�/¿ �M}C�vrTÁ�¤�Â~�3rT���=wb{Atv}Cx¨¿¥<TÆa�¥<O¦%Â¡¦	m_ M w ZP[ _ [X§ ¿ ZK\ ¢�>|{�j ¦ §¨Z U S U ¢,j1�,k6¦<Â-_ \ ¢�©]¦ªO« ��ñ�þ}!�þ��Éì¡ý¬/�þ�ïz!�ý�/*êðïÓíçîCê�ìçëbïMÿFþ*üAê	6;�bëCí�íçîCþ*í1/$þ$ïMúÉþ*íçúÉý$ûSúÉìëCìçëCþ����#!�íçï<êAþ*í¡ê��Sþ�ì1�Cþ$ï©í8ý$ÿKíMê,.%í�ëbïMúåû��dï©þ*íçîCê©ïdí�îCþ�ûÊìçîCþ	�%úåû���6aìMý�/ê	� ���aú#�$ûCý�ï<ê?úÉí(îCêðï<ê-�1� ì?ñ�êðû"íçúÉý$ûCê,�dþ"�]ý�/*ê	6��/ê	� ï©ê�þ"�Éì¡ý ú#�$ûCý$ïMúåû��úÉíMì��]ý*ìMì�ú����Éê��bê��3ê©û��bê©ûCüAê=ý�û9�/þ}/�ê��Éê©û���í�î(�

�dqQr*s~r Z [ tFuÈ{~qar � wb���QtFr�x]{A��sAr$�=rT�${Atv}Cx6�$}3r$¹
�$tvr*x3{T�(_ [ tvu
w�x�wb���atvr*x3{1s$wCz3t�w�x=�$r��QxatE�¡}CsA���v��z3tvu~{~sAtv�a�a{~r%z�}b��r*s a*b% �Z \ tvu�{~qQrÊz3tE»��au~r�s~r��=rT�${AtF}�xµ��}]r�¹
�$tvr*x3{T� Z U tvu�{Aqar�u~�/rT�A��Q��w�s�sAr$�=rT��{~tv}Cx6�$}3r$¹
�$tvr*x3{%�=wbx/zc_ \ tvud{Aqar�¢¡tvx=�$t�z3r*x3{$¦1tvs©�
s$wCz3t�w�x=�$r��¡s~}�� w�z3tvs~r%�${~tv}Cx/wb���vtv�Cq3{�uA}C�as$�$rC�
pdqQr*s~r+wbs~rJ{©��}��=}��a�a��wbsS�Aqa}�t��$r*u��¡}Cs�S U �+pdqarJ}Cs~tv��tFx/wb�}�xar'�Ctv�Cr�x�tvx¨¿ �Qqa}Cx¯®;¦�ÂK�$}CsAs~r*uA�=}�x=z3u'{~}S~°U ¢�j1�,k6¦%w²± ¢zg h {-k6¦�³P´ µ tE��¢�g h {�k6¦X¶·¤¤ }�{~qar*sA�dtvu~r ¢z¦�¦
�dqQr*s~rtgih¸wÒÇ�>�¢�>¹{(j ¦Xº»j�tvu�{~qar � s~r$�/rT�${~r%z3�Y�vtv�Cq3{
uA}C�as$�$r�z3tvs~rT��{~tv}Cx+wbx=z f ° U tFu8{~qQr~£±qa}Cxa��u~�/rT�$�Q��w�s�sAr$�=rT���
{Atv}Cx�r����/}CxQr*x3{T�
pdqQr�}�{~qar�sd�=}��a�a��wbsd�Aqa}Ct��$r �¡}Cs*S U �$}���r*uÈ�¡s~}��Ò¿ �a�vtvx¯®�®�Â,mS~¼U ¢,j1��k ¦�w|¢�>|{	@
¦ ³P½ µ ¢<Æ�¦
�dqQr*s~r»@ w ¢�j § k6¦,¾7¿�j § k¨¿'tvu¨{Aqar��Qxatv{¨�CrT�${A}Cs
q/wb�E�¡�dw%�S�/r*{©�8r*r*xÀjµwbx/zckjwbx=z f ¼ U tvu�{~qarS£È�vtvxax+u~�/rT�A�
�Q��w�s�sAr$�=rT��{~tv}Cx6r����/}CxQr*x3{T�
Ã r*{TÏ uduAr*r�qa}b�W{~qar�u~r�uAq=wCz3r�s~u���}Cs~sAr*u~�/}Cx/z6{A}�¢©ãC¦*�
Ã r*{1{Aqar��=w�{��Aq��/r�tv�v�v�a��tEx=wb{ArTz'�3��{~qar'�$}C���atvx=w�{~tv}Cx�}b� w
z�tFsArT�${AtF}�x=wb�(u~}��as��$r�}b�1s�w�z3t�wbx=�$rr_ \ tvx6z3tvs~r%�${~tv}Cxpjy¢¡t©� rC�v�I �H wÁI H � J �H w J�H ¦ }Cx a b wbx=z�w�s�w�z3t�wbx=��rl_ [ ��}CxauA{�wbx3{
}b��r*s a b ��§¨rS�*w�x¨��}az3r*�({~qar�sAr*u~�Q�F{Atvxa�+tFx/�$t�z3r*x3{�s�w�z3tE�
w�x=�$r�wbu_ H wx_ [Â§ _ \ Ã ¢©�$}Cu¯IO�H ºµ�$}�uÄI H ¦ Ã ¢ J �H º J�H ¦
ªM�?��r'�a�v�a��{Aqatvudtvx]{A}�¢©ãC¦��3��r'�Cr�{_ M w _ [ �K� b T M ¢,j � �,k6¦/¢�>Å{Oj � ¦ ELG �H ¢z®�¦§ _ \ T M ¢�j1�,k6¦/¢�>²{�j ¦
ä��asJ�C}3wb��tvuJ{~}Y�+wb��r6¢4©3¦�w�x=zW¢z®�¦�rT���atv�Cw��Fr�x]{ �¡}Cs�w��v�
�/}CuAu~tv�a�vrÆ_ [ w�x=z¨_ \ �ypdqatvu���rTw�xau�{~q/wb{�{~qQr
uA�=r%�$�a��wbs
{Ar*s~�Ju�}��1�=}�{~q+rT���=wb{Atv}Cxaud���auA{1�/r�rT���=wb�©�3uA}T M ¢�jÇ��k6¦%w Z \ §ÈZ U S U ¢�jÇ��k6¦¢z>|{�j ¦ ¢<À�¦

pdqQtFu8�dtv�v� wb�v�v}b�½�Qud{~}��$}�x]��r*s~{�wq£±qa}Cxa��u~q/wCz3r*s�tvx]{A}Stv{Au
��}Cs~sAr*u~�/}Cx/z3tvxa�
£8¤�¥'�8�É �bý$ï1í�îCê1ìMþ�'TêÈý$ÿ=ìçúåñ*���åúÉü©úÉí!-6	�=ê-� /*ê�þ�ì¡ìçëbñ�ê,�díçîCþ*íNÊ"Ë�îCþ*ì þ$ûëbûCý"�Cì¡íçï¡ëCüAí¡ê��X/�úÉê,��ý�ÿ�Ì b �

ã



10 o20 o30 o40 o50β

φk 45 45 135 135 45

o

135s 135 4545o o o o o ooooo 135o90 o90 o90 o90 o90L

1.00

0.75

0.25

0.50

0.00

�(tv�C�asArSã(m · �aqar*sArSuAq=wCz�rTz+�dtv{~q6wq£?qa}�xa��uAq=wCz�r*sT�/�auAtFxQ��£1�vtvxax Ï u�S ¼U ���¡}Cs'wbx6wbuAu~}�s~{~�Jr*x3{d}b�1tvx=�$t�z3r*x3{'wbxa���Fr�ud�dtF{Aqs~r�u~�/rT�${'{~}�{Aqar'�]tvr*�8r*s�¢zVXW ¦*�3uA�=r%�$�a��wbs'�$}3r$¹
�$tvr*x3{~u�¢ Z U ¦*�aw�x=zJu~�/rT�$�a��w�s�z3tvu~{As~tv�a�a{Atv}Cx�q/wb�E���~wbxa���Fr�u�¢ D ¦*�
�Q}Cs {Aqar8�a�as~�/}CuAr*u?}b����}C���/wbs~tvuA}Cx'}b�a{~qQr��Cw�s~tv}C�au(��}az3r*�vu%�
�vr*{'�au�wCz3}��a{�{AqarJ¢<�$}�����}�x=¦8{~r�u~{��$}Cx ¼ �C�as$wb{AtF}�xO�dqQ}Cu~r
�Cr�}C��r�{~s~�+tvu�uAqa}b�dxOtvx¨�(tF���as~r�Ça��¾Ñu~tvxa���vrÊz3tvsArT�${~tv}�x=wb�
�vtv�Cq3{?u~}C�Qs��$r'u~qQtFxQr*u�wb{�w u~�aqar�s~rC�XÍ�tvr*�8rTz��¡sA}C�Ñ{~qQr��$r*x��
{~r�s�}b�1{Aqar�u~�Qqar*s~r��={Aqar��vtv�Cq3{8u~}C�Qs��$r�tvud�F}a�*w�{~rTz�wb{�wbxQ�C�vrV W �¡s~}��Ì{~qar'�3tvr*�dtvxa��z3tvs~rT�${Atv}Cx �
�(tv�C�asAr ã�u~qQ}b�du�w�u~r*sAtFr�u�}b�?tv�
wb��r*u1��r*xar*s$wb{~r%z+�dtv{~q+{~qar
{~r�u~{��$}�x ¼ �C�Qs�wb{Atv}Cx��dtv{Aq�w�£?qQ}Cxa��u~q=w�z3r*sd�auAtvxa��S ¼U � ª©x{~qQtFu8u~r�s~tvr*uT� Z U �CwbsAtvr*ud�=r�{©��r*r�xÎ¤�wbx/z3<�wbx/z ZK\ tFu8{�w��Cr*x{~}��=ro<&º Z U �(pdqar�w�xa�C�a��w�s±z�tFuA{~sAtF�Q�a{~tv}Cx�}���{Aqardu~�/rT�$�Q��w�s�/rTwb�¨tvu��C�/wb�vtv{�wb{Atv�Cr*�v�O�Aq=w�s�wC��{~r*sAtF�rTz(Ï+�3�¨{~qQr�u~�/rT�$�Q��w�s
q=w��É�ç�ðw�xa�C�vr D �=z�r ¼ xarTz �]�

S¸¼U w <
Ç w���}Cu ³K½ µ D

¬dr�x=�$rC�Q�¡}�sÓw���tF��r*x D �ÐOÑ�û��#!�úåû�íçîCê�üAþ*ì¡êÈý$ÿÄÒQîCý$û��dìçîCþ	�%úåû��*�/úÉíçî�Ó1ÔÕ �bý%ê~ì Ö�îCþ�/*êþ¸�%úåï<êAü~í(þ$û���ý���/*úÉý�ëCì��*ê~ý$ñ�êAí�ïMúÉü~þ"�Cúåûbí¡êðï4�bï©ê~íMþ*íçú ý$û(6-�bëCí,6�þ*ì1�/ê	� ���ìMê~ê*×vþ$û��r� ���åúåûPØ	Ø�
��]ý$úåûbí¡ì�ý�ëCízÙ26%úÉí,� ì�Ú*ëCþ��åúÉíMþ*íçú#/*ê���!ÈëCì¡êðÿÉë��Cúåû�ý*í�îCêðïü~þ�ì¡êAì,�

f ¼ U wxº �vx�Ç
�vx��$}�u D

pdqQr�wb���atvr*x3{�{Ar*s~�Ju }b�(¢4©]¦(wbx=zÊ¢z®C¦ ���au~{?wb�vu~}d�/r8rT���=wb�Ûb�
ªM�a�8r�r%�C�/wb{~rÈ{~qar*uAr�wbx=z xa}C{At���r1{~q=w�{NÜ � b ¢z>Ý{¥j � ¦ ELG �H w·Þ?�
�8r'�Cr*{ ZK[ w ZK\ Þ §¨Z U Y U ¢4k6¦ ¢<Á�¦
�dqQr*s~r��8r'q=w%�Cr�z3r ¼ xarTzY U ¢4k6¦1w �K� b S U ¢,j � �,k6¦ ELG �H
· }µ�$}�xau~tvuA{~r*x=���½z3r*�+wbx=z�uS{Aq=wb{���rJq=w%�CrJ}Cxa�v��{©��}¨z3r$�
��s~r*r�u�}b�?�¡sAr*rTz3}�� tvxJu~r*�vrT�${Atvxa� ZK[ � ZK\ �awbx=z Z U �1ª©x+�dq=w�{�M}C�v�v}b�duT���8rCÏ �v�1{�w��Cr ZK[ {~}6�/r
z3r��=r*x/z3r*x3{��a�/}Cx ZK\ w�x=zZ U � ß

é�ê?ü~þ$û*�Éý%ý�'�þ*í/íçîbúÉì=þ*ì/þ1üAý$ûCì�úÉìMíMê©ûCü,!?üAý$ûCì¡íçï©þ$úåû"í�à�$/îCê ìMþ$ñ�êá�â�ã �t�/ê'ëCìMê�íMý�ìçîCþ	�bê�þq�%úåï©ê~üAí�úÉý�ûCþ��(�åú#�$îbí�ìMý$ëbï©ü~ê ñ�ëCìMí�þ"�Éì¡ýìçîCþ	�bê(þ$û�þ$ñX�búÉê©ûbíK�åú#�$îbí�ìMý$ëbï<üAê	�
©



�*�2ä år�1¡(¡(� �7æ� �ç;�éè�� ¡(¡���êë�é��� �7 %¡(¢
pdqar8}C{Aqar*s?�
w*Å�}Cs �$��wbuAu?}b�=uAq=wCz3r�s~u1�dwbu ¼ s~uA{K�Qs~}C�/}CuArTz�tvx
¿ {~}�s~s�Æ;®�ÂÓwbx/zOw��a�a�vtvrTz6{A}6�$}C�J�a�a{~r�s©�©�Cr*xar�s�wb{ArTz�tv�
w��Cr*sA�
tvx|¿ �Q�Ftvx¯®;®$Â~�\§¨r+u~q/wb�v�©�1qa}b�8r*�Cr�sT�È�¡}C�v�v}b�Ì{Aqar6z3r*�Cr��F}��3�
��r�x]{8�Ctv��r*x�tvx¨¿å�$}3}C�aÀCÇ�Â~�
p?}CsAs�wbx/�$r$� · �=wbsAs~}b�\u~q/wCz3r*sAuÓ��wbx��/r8�¡}CsA���a��wb{~r%z�z3tvs~rT��{~�v�
tvx�{Ar*s~�Jud}b�K{Aqar*tvs�£8¤�¥'�XmTOM ¢�j1�,k6¦ w S Y QÞ�¢z>|{�j ¦/¢�>Å{-k ¦ ¢}<O¤C¦
�dqar*sAréSÄtvu {~qQr��asAr*u~xQr*�a�$}3r$¹
�$tvr*x3{T� Y tvu {~qQr1�Cr*}���r*{As~t��*w��
wb{A{~r*x3�=w�{~tv}Cx �<wC��{~}Cs%�awbx=zAQátvu�{Aqar'�<w��$r*{du~�v}��=r'z3tvu~{~sAtv�a�3�
{~tv}�x��¡�ax/�${~tv}Cx(�
pdqar��Qs~r*uAxar*� �$}3r$¹
�$tvr*x3{8�¡}�s��Qxa�=}���wbs~tv*r%z��vtv�Cq3{�wbx/z�*r*sA}
r$�a{~tvx=��{~tv}Cx�¢�¿å�$}3}���À�Ç�Â tv�Cxa}�s~r*udr$�a{AtFx/�${~tv}Cx/¦8tFuSyw ¢4ì¸º¨í*¦Aæ

Ç3¢4ì § í*¦ ætî < § ¢�í(¢4ì § í*¦Çºï<T¦Aæ
¢�í(¢4ì¬º?í*¦ § <T¦ æKð

�dqar*sArÆíqw ¢�kñ{�@+¦*� ì3æcw f æ § í*æ7º»<C�?wbx/z f tvu�{~qar
tvx=z3r$�+}b�?s~r$�¡s$wC�${Atv}Cx �
pdqar'�Cr�}C��r�{~s~t��*w�� wb{A{~r*x3�=w�{~tv}Cx �<wC�${A}CsdtvuY wÎ��tvx9±7<;� Ç8¢z>�{ò@+¦/¢�>ó{-k6¦

¢�kó{	@+¦ � Ç8¢�>Å{O@
¦�¢z>|{�j ¦
¢4kó{O@+¦ ô

pdqar*sAr�wbs~r'uAr*�Cr*s$wb� �Aqa}�t���r*u8�¡}Cs8{~qQr��©wC�$r*{8u~�v}��=r'z3tvu~{~sAtv�a�3�
{~tv}�x6�¡�Qx=�${~tv}�x �O¿ �a�vtvx¯®;®$Âdu~�a���Cr*uA{~u�{~qasAr*r�}��Ó{Aqar*����pdqar
¼ sAu~{���}Cs~sAr*u~�/}Cx/z3u'{~}�wq£?qa}CxQ��u~q=w�z3r*sòmQ Í w B Í �$}Cu�õ�ö =
�dqar*sAr��$}Cu = wá¢�>÷{�@+¦*��pdqarSuArT�$}�x=z�tvu�{Aqar�¸�w��au~uAt�w�x
}CxQr�}�s~tv�Ctvx=w��v�F���auArTzJtFx¨¿ {~}�s~s$Æ�®�Â,mQ æ w B æ	øLùÄú õ�û�üKý û
pdqar'{~qQtFs$zJtFu8�Ms~}C� ¿ {As~}b��Æ;®�Â2m

Q v w B v î í*æv�$}Cu æ = ¢zí æv ºï<T¦ § < ð æ
ª©xYwb�v�1}��Ó{Aqar*uArC�1{Aqar B Ï uSwbsAr
w�s~�atv{~s$wbsA�O�$}CxQu~{�w�x3{~u�wbx=w��É�
}C��}C�au'{A}6{~qar Z Ï u'tvx¨£?qa}�xa�+u~q=w�z3r*sAuT�+pdqarcíbÏ u�¢¡r����atvs©�
t��*wb�v�v�a¦�z3r�{~r*sA��tvxar�{Aqar��dt�z3{~q6}���{~qQrSuA�=rT��{~s�w����v}��=rC��¾�u
¿ �a�vtvx¯®�®�Â1}C�auAr*s~��r*uT��tE�1�8rSz3r ¼ xQr D {~}��/r�{AqarS�Cw��v�ar'}b� =wb{��dqat��AqµwJz3tvu~{~sAtv�a�a{~tv}�xOz3s~}��au�{A}�q=w��É�8tF{Au��/rTwb���Cwb�v�arC�

�8r'q=w%�Cr í Í w º �vxdÇ
�Fxd�$}�u Dí æ w þ �vx�ÇDí v w ÿ �$}�u æ D º·<
�$}�u æ D º þ Ç

¿å�$}3}���À�Ç�Â��$}CxauAt�z3r*s~u�wbxOw�zaz3tv{~tv}Cx/wb� �/}CuAu~tv�atv�vtv{©��}CsAtv�Ctvx=wb{ð�
tvxa���dtv{~q�¿ �/rT�A�aÆCã"Âð�3�dqQt��Aq+�8rCÏ �F��tvx=���F�/z3r'qar*s~r�wbu

Q � w <© d æ �$}�u � = ø ù�� ö�������� û
	� û ����� û 	�
�dqQr*s~r d tFuJ{~qar�¤�e · uA�v}C�/r6}b�S{Aqar�u~�asð�<wC�$r��Åndxa�vtv�CrQ Í �ÂQ v �C{Aqar*sAr�tvu1xa}�wbs~�QtF{As�w�s~� B ��}CxauA{�wbx3{È�¡}Cs8{~qQtFudz3tvu©�{As~tv�a�a{Atv}Cx ��pdqQr�sAr*��wb{~tv}�xau~qatv��}�� d {~}�{~qard�$}CsAs~r*uA�=}�x=z3tvxa�
�Cw��v�ar�}�� D tvu d w {$wbx Dþ �vxdÇ7ºÝ©1�vxÓ�$}�u D� �4� �x ����Å� ���*ç��x ������N�7���é��� �7 %¡(¢
ª©x¨¿ xar*�Q�
ÀCÁ�Â~��� r*�a�
w�xax6wbx=z�� r*�a�
w�xax6z3tvu��$�Qu~u � uAr*�=w%�
s$wb�a�vr*�'uAq=wCz3r�s~u�¢¡t©� rC�v�T{Aqa}CuArd�dqa}CuAr�£�¤�¥'�6tvu?}b��{~qar8�M}Cs~�� ¢�j ¦��¢4k6¦?�M}Cs8u~}C�Jrd�¡�Qx=�${~tv}�xau � w�x=z��b¦dw�x=z�qa}b�W{~qQr*tvs
�Qu~rd�*wbx�uA�=r�rTz��Q�Ss$wCz3tv}CuAtv{©���$}����a�a{$wb{AtF}�x�tvx�xa}�x3�~z3tE»��auAr
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s�w�z3t�wbx=��r�wb{8xa}CsA�
wb�3tvx=�$t�z3r�x=�$r�¢�VXWÆwx¤C¦1w�x=z�{~qQr*x�qar���z
�$}�xau~{$wbx3{�wbu�VXW¨wbx=z D wbsAr��CwbsAtFr%z���d}�{~r6{Aq=wb{�w�uÆV W tvx=�$s~r%wbu~r�uT��{~qar�tv�
wb��r�s�w�z3t�wbx=�$r�z3r$�
�$sArTwbuAr*uT�È�axa�vtv�Crq£?qa}CxQ�
uAq=wCz�r*s~u%��¾��FuA}+xa}C{At���r�{~q=w�{�{~qar
�vtv���S}��±{Aqar'u~�aqQr*s~rJ¢~¢�>ó{�k6¦1wx¤C¦Ètvu�wb�v�dw%�]udzaw�s~����dr��a�
w�xax3�(�dr*�a�+wbxax�u~q/wCz3r*sAuSr���qQtF�QtF{��ax=z�r*u~tvs�w��a�vr��/r$�
q=w%�3tv}Cs8�dqar*x6�/r*tvxa��wb�a�Q�FtvrTzJ{A}�w�uA�=rT���a��wbs�uA�as©�©wC�$rC�8¾��É�
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wb�Q�Fr'uA�=rT���a��wbs��/rTw������M}Cs�w��Ctv�Cr*x+tvx=�$t�z3r�x]{�w�xa�C�vr�{~qar�sAr$�
u~�Q�F{Atvxa�ds�w�z3t�wbx=�$r8wb�v�Ów%�3u��/rTwb�3u?tvx'{~qar8xa}CsA�
w��"z3tvsArT�${~tv}�x �)?uA�=rT��t�w��v�F�Ä�¡}Cs�wÄqatv�Cqa�v�¨uA�=rT���a��wbs�uA�as©�©wC�$rC���8r
uAqa}C�Q��z
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s~r��=rT�${ArTzOz�tFsArT�${AtF}�x �

�*��* +-,����7�N �¡/.È�é�7� �� %¡�¢
ª©xÐ¿ ��tvxax(©�<MÂ~�ce+tvxax=w�r*s~{\z3r*u���s~tv�=r�u«wWuAq=wCz�r*s½z3r�s~tv�CrTz
�¡sA}C�j}C�auAr*s~�Cw�{~tv}CxQuS}���{~qarAe+}3}Cx ��¬dtvuS}�s~tv�Ctvx=w��1��}az3r��
tvu

_ M w B!0 ¢z>|{�j ¦21�¢z>|{�k6¦(1 ù Í _ H
�Q}Cs'uA}C��r��$}�xau~{$wbx3{~u B!0 wbx=z Z �JpdqatvuS�$}CsAs~r*uA�=}�x=z3u�{A}
{Aqar�£�¤�¥'�TOM ¢�jÇ��k6¦%w B!0 ¢~¢�>ó{Lj ¦/¢z>�{	k6¦~¦21 ù Í
§¨r��*w�x6s~r���w�{~r Z {~}+wbx6wbxQ�C�vr D z3r ¼ xarTz�wbu�tvx6{Aqar��asAr$�
�3tv}C�Qu�uArT�${~tv}�x%m
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pdqQr*tvs�x3�a��r*sAt��*wb�1�Cw��v�ar*u�tvx¨{~qQr*u~r+tv�
w��Cr*u'z3tE»�r*s��3�OxQ}
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w�xax'u~q=w�z3r*s?�dtv{~q��¡r*�8r*s�wbsAtv{~qa�Jr*{~t��(}C�3�
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4 5|° Ü'm ß�Ø 6 ² ° k?Ü'm87�n'l8¶T² °
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z�tFsArT�${AtF}�xÝj1�d¾����$}Cs$z3tvxa�+{~}O¿åw�xau�À�Æ�Âð��`È¾�R tFx�{~qatvu���wbu~r
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{A}¨u~r*r
�dq/wb{K��}CxauA{~s�w�tvx]{�¢¡u$¦?r*xar*sA�C�S��}CxauAr*s~�Cw�{~tv}Cx��vrTwCz3u({~}/�E� }C{©�
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