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rPru}�l(Öiæqç � x�w"£o�jlLw � l<�¢l � l[� � wÝn
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� h)~��¢~ �|Á � ru}jx��"r�} �¢~ lLw � x��jp�nq��lIÅ
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æ"� Þ Ú � �q�jp�l_à/n�å ~ }jx3� ~ ru}�lO� � lL��l � r�p�x�wvt1n ~�~ � ��~ rup �¢g ��r � x�wPz�x�pÃ��á â3â � lLwirup�nq��Å
� l[w¥r�punq� � nqwj� � �on
rul�l � lLwir ~1� w ~�� tÊ�j�Ûn*r � xqw�nqwj�À�jn
rµn^n
z rul[p�l[wjlLp�� h�~�� nq��l
nqwj� ~ t�lLnqp � wj� � xqp�p�l � r � x�w ~ �»Ú � ���jp�lCà g å ~ }�x2� ~ r�}jl$n � lLp�nq��l8� � lL�¢l � r�p�x�w
t1n ~�~ n ~ nÊz��jw � r � xqw�x
z|p��jw-w¥�jt g l[p�n*z rulLpyl[wjlLp�� h8~�� nq��l � x�p�p�l � r � x�w ~ �F�§� `qÖ

æ"� ª Ú � �q�jp�l>à/niåOn
wj�Ýà g å ~ }jx3� r�}jlK�on
run*Å ~�� tÊ���Ûn
r � x�w � xqt�mon
p ��~ x�w ~ z�xqpOru}jlÂ�
t1n ~�~ � ��~ rup �¢g ��r � x�wÊz�x�p � l[wirupun
��Å�m����j�¦l � lLwir ~ n
z rul[p�l[wjlLp�� hv� x�p�p�l � r � x�w ~ �¥z�x�p
ru}jl§��l ~ r¦n
wj�<lTn ~ r g nqp�p�lL� ~ ��p�l ~ m�l � r ��� l[� h �OÚ � �q�jp�l1à � å�nqwj�½à���å ~ }jx3�Nru}jl
n � lLp�nq��l�� t1n ~�~ m�lLnq�(n ~ n�z���w � r � x�w-xqzWp���w<w¥�jt g lLpL� z�x�pyru}jl§��l ~ r¦nqw��
lTn ~ r g nqp�p�lL� ~ �jp�l ~ m l � r ��� lL� h � n
z r�lLpÉlLw�lLp�� h$� x�p�p�l � r � x�w ~ �C�§�§�_�§�¦�_�§�_�§� õ�©

Ø���Ô �Ä� Ô����¢l � rup�xqw � �jlLwir � £ � n*r � xqw8� ��~ rup �¢g ��r � x�w ~ �\�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ö ©
Ø�� ¨ �W��l � rup�x�w � �jlLwir � £ � n*r � xqw-l�� �[� l[w �[h n ~ nPz��jw � r � xqw(xqzh´+½2�U·����)�f��n
wj�<p���w

w¥�jt g lLpL� �§�_�§�§�_�¦�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ö�Ô
Ø�� Þ �W��l � rup�x�w � �jlLwir � £ � n
r � x�w8l	� �L� lLw �Æh n ~ nPz��jw � r � x�w�xqz�´+½3��·���nqwj�j�I�<� � ru}

wjxDÅÇÆBÈÊÉ � ��r ~ ���§�§�_�¦�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ö ¨
Ø�� ª �WtÊ�j�Ûn*rulL�u�Ä� Ô§{W}jxqr�x�w-í���lLwir � £ � n
r � x�w�k �¢~ rup ��g �"r � xqw ~ � � r�}jx���rH�:ðÆÎ � ��rL�vÖf`
Ø��×æ �WtÊ�j�Ûn*rulL�u�Ä� Ô§{W}jxqr�x�w-í���lLwir � £ � n
r � x�w�k �¢~ rup ��g �"r � xqw ~ � � r�}u�ÊðÆÎ � �"rT�o� Ö õ
Ø�� Ø {W}jxqruxqw � ��lLwir � £ � n
r � x�w%l�� �[� l[w �[h n ~ n$z���w � r � x�w^xqzI´+½3�h·f�8�)�f�|nqw��»p���w

w¥�jt g lLpÉ� � r�}�w�x$�:ðÆÎ � ��rL���_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô ©q©
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Ø���` � � Ô�{W�¢�j�Ë��Ü x g ��l � r � �jlLwir � £ � n*r � xqw � ��~ rup �¢g ��r � x�w ~ � Ú � ���jp�l ~ à�niå�Å
à � åv}on � lCw�xñlÆÃ)rup�n � wir�lLpun � r � x�w ~ �'Ú � ���jp�l»à��oå�}on ~ n»t�lLnqw xqzPÔ(lÆÃ)rup�n
t � w � t:�jtPÅ gj� n ~Ð� wirulLp�n � r � x�w8m lLpyl � lLwirL� �§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô ©�¨

Ø�� õ {W���j�j�ÐÜ x g ��l � r � �jl[w¥r � £ � n
r � x�w%l	� �L� lLw �Æh n ~ n8z��jw � r � x�w»xqzR´"½2��·f�8�I�f�
nqwj�$p���w-w¥�jt g lLp[�Z�¦�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô © æ

Ø�� Ö ��è\�Ð��Èy¡É  c ` © è ¨ ~ �WÈ r�p � ����lLp�l�� �[� l[w �[h � � ru}�p�l ~ m l � rÉr�x_r�}jl���èM���ÐÅ
Èy¡É  c �)� c Èy¡ � è Ô õ rup � ����l[pÉn ~ nÊz��jw � r � xqw�x
z|l[��l � rup�x�w��)�½�|�_�§�_�§� Ô © `

`"��Ô Ü(n*Ã � t:�jt¿n �[� l[m�rµnqw � l¦z�x�p � x�wirun � r � wir�lLpun � r � x�w$t�x)�jl[�.�É�§�_�§�¦�_�§�_�§� Ô�Ô ¨
`"� ¨ Ú � �q�jp�l»à/niå ��~ ru}jl(t1n*Ã � tÊ�jt n �[� lLm"rµnqw � l(z�x�pvru}jl-�inq�j��l-t�l[� � n*rulL� â3ã

mjp�x)�j� � r � x�w��ÊÚ � ���jp�l$à g å ~ }jx3� ~ ru}jlPt�n*Ã � tÊ��tZn �[� l[m�rµnqw � lKz�x�p � xqw¥run � r
� wirul[pun � r � x�wKâ3ãWmjp�x)�j� � r � x�wÊz�x�p�éÂêôë���mPr�x_æ ©�© �Bl[Ù z�x�p � x�tvmonqp ��~ xqwÊ� � ru}
ru}jl¦�in
�j��lBtvlL� � n
rul[��tvx)�jlL�/�Ð�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô�Ô Þ

`"� Þ È�x
rµnq� ~�� ��wjnq��n �[� lLm"rµnqw � l§z�xqp � x�wirµn � r � wirul[pun � r � x�w$t�x)�jlL�/�¦�_�§�¦�_�§�_�§� Ô�Ô ª
`"� ª Ú � �q�jp�l-à/n�å �¢~ r�}jlPruxqrunq� ~�� �qwonq��n �[� lLm"rµnqw � l1z�x�pBru}�l1�inq����lPt�l[� � n
r�lL�»â3ã

mjp�x)�j� � r � x�w��WÚ � ���jp�lKà g å ~ }jx3� ~ ru}jl�ruxqrunq� ~�� ��won
��n �[� lLm"rµnqw � lBz�x�p � xqw¥run � r
� wirul[pun � r � x�wKâ3ãWmjp�x)�j� � r � x�wÊz�x�p�éÂê ë ��mPr�x_æ ©�© �Bl[Ù z�x�p � x�tvmonqp ��~ xqwÊ� � ru}
ru}jl¦�in
�j��lBtvlL� � n
rul[��tvx)�jlL�/�Ð�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô�Ô3æ

`"�×æ {W���j� �ÐÜ x g ��l � rPí�k l	� �[� lLw �[h àKÌÎÍ*å:n ~ n(z��jw � r � x�w½x
zH�I���%íôr ��~ £jrKrux
Ì�Ó½Î.Ï¡Ð)àsÔI��â ÍpÑÓÒ Ô2Õ åÆ�Ð�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô ¨
©

`"� Ø Úo�j��� h�~�� tÊ���Ûn
r�lL�\l[��l � rup�x�w"Å�m�}jxqruxqw � w � nqp � nqwir�t1n ~�~�~ m�l � rup�nyz�xqp�ru}jp�lLl � }jx �¢� l ~
xqz!éÂê ë nqwj�$ìO�$�§�_�¦�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô ª�©

õ ��Ô Ö(× g lÆr���l[lLw���l[r ~ nqwj�:lL��l � r�p�x�w � nqwj� � �on
r�l ~ ��Á»l�� ~ lÉn � ��r!xqzFÖ(× î ©OØ Ô2æ
ruxPt�n
r � }t��l[r ~ ruxvlL��l � r�p�x�w ~ ���§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô ªqª

õ � ¨ ��w gj� n ~ l[�u��l[rÊá lL�¢l � r�p�x�w^z�nq�ql�pun
r�l>n ~ n-z��jw � r � x�w»x
z��I�f�$ÈÉ}jl1lLp�p�x�p ~
~ }jx3�yw-nqp�l ~ rµn
r ��~ r ��� nq��xqwj� h �Ð�"}jx3�yw(n
p�l\ru}�l§¤¥�on
�jpun
r ��� £�ryp�l ~ �j�¢r ~ �y}jlLp�l
ºTê�ÓÚÙOÇaÛRÐ=�)�KÇ ¸ Ð=� ó� ���§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô ªqª

õ � Þ ��w gj� n ~ l[����lÆrÊá lL�¢l � rup�xqw%z�n
�qlvpun
r�lPn ~ n8z���w � r � x�w%xqz��jl[r�l � r�x�p_´��KÈÉ}�l
lLp�p�x�p ~°~ }jx3�yw<nqp�l ~ run
r �¢~ r �¢� nq��x�wj� h ���§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô ª æ
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õ � ª Ú � �q�jp�lÊà/niå ~ }jx3� ~ ru}jl\z�n
�qlBpun*rulOz�x�p ~ l[r ¨ n
wj� ~ l[r Þqª æ���l[r ~ nqwj�8r�}jl � xqtPÅ
gj� w�lL�(z�nq�
lKpun
r�lq�BÚ � ���jp�l8à g å ~ }jx3� ~ r�}jl:£jr�z�x�p�r�}jlÊz�nq�
lÊpun
r�l:xqz ~ lÆr Þqª æ
��l[r ~ ��ÈÉ}jlB£jryz��jw � r � xqw �¢~ ºTêÐÓrÙOÇaÛRÐ=�)�KÇ ¸ Ð=� ó� � �_�§�§�_�§�¦�_�§�_�§� Ô ª Ø

õ �×æ Ú � �q�jp�l°à�niå �¢~ ru}jlÃ� ê� ð"��Ü� z�p�nq��tvlLwirµn*r � xqw¦z���w � r � x�w � lLp ~ � ~ ��l[r8�I����Ú � �q�jp�l
à g å ��~ ru}�l(� ê ð"� Ü n ~ n1z��jw � r � xqwCxqzU��l[r��É��ÈÉ}jlP� �¢~ rup ��g �"r � xqw ~ nqp�lÊ£jrBrux
â ÍÝÏ�ÞoÍ Í Ò Ô ÇCÎ ¨ � �§�_�¦�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô ª�õ

õ � Ø k ��~ rup �¢g ��r � x�w ~ xqzÃ� ê� ð"��Ü� z�xqpO� � ��l[p�lLwirBp�nqwj��l ~ xqzÃ��Ü� �¦Ú � ����p�l8à�niå �¢~ z�x�p
nq����� Ü� �¡��n � } ��~ £jryr�x�n��¦nq� ~�~�� nqw��¿�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô ª Ö

õ ��` È�p � ���qlLp��ÐÜ x g ��l � r�á l[��l � rup�x�wñz�nq�ql8p�n
rul>n ~ n(z��jw � r � x�wñxqz��)�f�^ÈÉ}�l
lLp�p�x�p ~1~ }�x2�yw n
p�l ~ rµn*r ��~ r �¢� nq�/� ÈÉ}jl(� �¢~ r�p ��g ��r � x�w �¢~ £�r1rux»n½�¦nq� ~�~�� nqw
mj��� ~ n � xqw ~ runqwirT�BÈÉ}jlÊ£jr\monqpun
t�lÆrulLp ~ nqp�l © �×æ ¨ z�x�p\�§n
� ~�~�� nqw<w�x�p�t�� ¨ æ
�¦lÆÙNz�x�p��§nq� ~�~�� nqw�t�lLnqw�� ¨ æ"�×æv�¦lÆÙ z�xqpO�¦nq� ~�~�� nqw ~�� ��t�n��on
wj� © � ª æÊz�x�p
ru}jl � x�w ~ runqwirT� �§�_�¦�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô2æ Þ

õ � õ È�p � ���qlLp���Ü x g ��l � r§á l[��l � rup�x�w(z�nq�
l:pun*rulÊn ~ nvz���w � r � x�w<x
zW�jl[r�l � rux�p�´��
ÈÉ}jl¦lLp�p�x�p ~°~ }jx3�yw<nqp�l ~ rµn*r ��~ r �¢� nq�/���§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô2æ Þ

õ � Ö È�p � ���qlLp¡�ÐÜ�x g ��l � rÉá lL�¢l � r�p�x�wPz�nq�
lOpun*rul�n ~ n¦z��jw � r � xqw�xqz�p��jw�w)��t g l[pL�
ÈÉ}jl¦lLp�p�x�p ~°~ }jx3�yw<nqp�l ~ rµn*r ��~ r �¢� nq�/���§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô2æ ª

õ ��Ô © Ö(× g lÆr���l[lLw���lÆr ~ nqwj��mj}jxqr�x�w � nqwj� � �on
rul ~ �|ÁÂl°� ~ lOn � ��r�x
zVÖ(× î ©OØ Ô2æ
ruxPt�n
r � }t��l[r ~ ruxvmj}jxqr�x�w ~ ���_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô2æ
Ø

õ ��Ô�Ô�¡�nT�nßÊá ä<z�nq�ql¦p�n
rul
�K�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô2æ
Ø
õ ��Ô ¨ ��{�¡�àZ� ��~ rup ��g ��r � x�w ~ z�x�p � x ~ t ��� pun h n
wj�ab á áM£-tÊ�jxqw ~ nqwj��ru}jl

mj}jxqr�x�w � nqw�� � �on*rul ~ ��ÈÉ}jl_��w � r ~ xqz ^ nqp�l\z/�O�N�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô2æ
Ö
õ ��Ô Þ {Wp�lL� ��� r�lL�¦� �¢~ rup ��g �"r � xqw\xqz���{�¡±à��8ÓÚà ~�� wDâ�z�x�p�r���x � x���� � wjlLnqp�t � w � tÊ�jtKÅ

� x�w �³²L� wj�Êmon
p�r �¢� �¢l ~ ¾ Ô õ ¿/�o�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô2æ
Ö
õ ��Ô ª ��{�¡nàF� �¢~ rup ��g �"r � xqw:z�x�p!l[��l � rup�x�w ~ z�p�xqtãb á â=£ � nqwj� � �on
r�l ~ � c xqr�l�ru}jl

� � ��lLp�lLw � l � w_ru}�l)à ~�� n
��l g l[r���lLl[wPlL��l � r�p�x�w ~ nqwj�:r�}jl�m�}jxqruxqw � nqw�� � �on*rul ~
à/Ú � ���jp�l õ ��Ô ¨ åÆ�Ý�§�_�¦�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô3Ø"Ô

õ ��Ô2æ k\lLm lLwj��lLw � l_xqz!��{�¡'�jl[r�l � rux�p°l	� �L� lLw �Æh x�w g nqp�p�lL��n
wj�-tvx)�j�j��l
� �_�§� Ô3Ø ¨
õ ��Ô3Ø k\lLm lLwj��lLw � lBxqz|��{Ð¡ �jl[r�l � rux�pÉl�� �[� l[w �[h x�w8��x � nq�Fä à/n�å�nqwj�8�¢x � nq���dà g åI�/Ô3Ø Þ
õ ��Ô=` k ��~ rup �¢g ��r � x�w^xqz�Ö�ä g lÆr���l[lLwÄr�}jl>�¢x � nq�¡ä � x"xqp�� � won
rul1xqzÉru}jl8m�}jxqruxqw

� nqw�� � �on*rul"å ~ �)�Ð� � �¢� ~ r�lLp�nqwj�$nq�¢����{�¡ � ��� ~ rul[p ~�� w1ru}�l ~ nqtvlO}jnq�¢zÛÅôt�x)�j�j�¢lq��Ô3Øiæ
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õ ��Ô õ k ��~ rup �¢g ��r � x�wBxqzSÖ�ä g l[r���lLl[wÊru}jl���x � n
�oä � x"x�p�� � wjn
rulWxqz"ru}jlÐtÊ�jxqw§r�pun � �
z�p�x�tÄb á áM£ ~ nqtvmj��l¦n
wj�(n
������{�¡ � ��� ~ rulLp ~�� w>ru}jl ~ nqt�l¦tvx"���j��l
���§� Ô3ØqØ

õ ��Ô3Ö Úopun � r � xqw8xqz�z�n
�ql ~°� w>r�}jlR��l[rOá mj}jxqr�x�w�z�n
�ql¦pun
r�l ~ nqtvmj��l
�oï;æ��Ä�_�§�_�§� Ô=` ¨
õ � ¨q© ��x�p�p�l � rulL��ßÊá ä<z�nq�
l§p�n
rul
���§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô=` Þ
õ � ¨ ÔÝ��x�tvmonqp �¢~ x�w g l[r���lLl[w>ru}jl°punT�±ßÊáøä8z�nq�
l�p�n
rulytvlTn ~ �jp�l[� � wvr�} ��~ ��{�¡ÉÅ

g n ~ lL�-nqwonq� h"~���~ nqw���r�}jl_�)���iÅ g n ~ lL�(nqwonq� h"~���~ ¾ ¨ æ�¿/� �_�§�§�_�§�¦�_�§�_�§� Ô=` ª
õ � ¨�¨ ��x�tvmonqp �¢~ x�w g l[r���lLl[w�r�}jl ^ ��k z�p�n � r � x�w ï;æ½t�lLn ~ ��p�lL� � w r�} ��~ ��{�¡

g n ~ lL�-nqwonq� h"~���~ nqw���r�}jl_�)��� g n ~ lL�(nqwonq� h"~���~ ¾ ¨ æ�¿/� �_�§�§�_�§�¦�_�§�_�§� Ô=` ª
õ � ¨qÞ ��x�tvmonqp �¢~ x�w g l[r���lLl[w-r�}jl � x�p�p�l � rul[��ßKá ä(z�n
�ql¦pun
r�lBt�lLn ~ ��p�lL� � w8r�} ��~

��{�¡ g n ~ l[�(n
wonq� h)~���~ nqwj�$ru}�l:�)�Ð� g n ~ lL�<n
wonq� h)~���~ ¾ ¨ æ�¿/�½�_�§�¦�_�§�_�§� Ô=`qæ
õ � ¨
ª ¡�nT�nßÊá ä<z�nq�ql¦p�n
rul¦tvlTn ~ �jp�l[�(n ~ nÊz��jw � r � x�w$xqz|��l[rul � r�x�p�´����_�§�_�§� Ô=`
Ø
õ � ¨ æ ¡�nT�nßKá ä<z�n
�ql¦pun
r�l¦t�lLn ~ �jp�lL� � w8ru} �¢~ ��{�¡ g n ~ l[�<nqwon
� h)~��¢~ z�x�p8��l[r ¨ �

��l[r ~ Þ
ª æKnqwj�8ru}jl � x�t gj� wjlL�$z�nq�ql¦p�n
rul
� �¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô=`"`
õ � ¨ Ø Ú � �q�jp�l1à/niå ��~ n�mjp�xq£o�¢l:xqz!r�}jlÂ��ç� ð"� Ü� n ~ n�z���w � r � x�w-xqz}��l[r��I����Ú � �q�jp�l

à g å �¢~ nvm�p�xq£o�¢lBxqz�� ç ð"� Ü n ~ nÊz��jw � r � xqw�x
zF��lÆr�l[wjlLp�� h �^�§�_�§�¦�_�§�_�§� Ô õq©
õ � ¨ ` k ��~ rup �¢g ��r � x�w ~ xqzÃ��ç� ð"� Ü� z�xqpO� � ��l[p�lLwirBp�nqwj��l ~ xqzÃ� Ü� �¦Ú � ����p�l8à�niå �¢~ z�x�p

nq����� Ü� �¡��n � } ��~ £jryr�x�n��¦nq� ~�~�� nqw��¿�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô õ Ô
õ � ¨qõ Ö(× g l[r���lLlLw(��l[r ~ nqw��(nqw��-mj�¢�j�D�ÐÜ x g ��l � r � n
wj� � �jn
rul ~ ��Á»l¦� ~ l:n � ��r

xqz�ÖD× î ©�Ø×¨ ruxPt1n*r � }t��l[r ~ r�xPmj���j�D�ÐÜ x g ��l � r ~ ���§�_�§�§�_�§�¦�_�§�_�§� Ô õ�¨
õ � ¨ Ö {W���j����l[r�á �ÐÜ x g ��l � ryz�nq�
l¦pun
r�l_n ~ nÊz��jw � r � x�w$xqz��jl[r�l � r�x�p�´����_�§�_�§� Ô õqÞ
õ � Þ�© {W���j�h��l[r!áè�ÐÜ x g ��l � r|z�nq�
l�p�n
rul�n ~ nyz��jw � r � x�w_xqzF�)�Pz�x�p�nq���w´¦p�l[� � x�w ~ n ~

��l[����n ~ z�x�p�ru}�lKÔ Ø ¨ î » ´"½o» î Ô Ø `"��Ô Ø ` î » ´"½o» î ¨2Ø×Þ �jnqwj� ¨OØ Þ î » ´+½w» î ¨OØ×õ
p�l[� � x�w ~É~ lLmjnqpun
r�lL� h �j�¦�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô õ
ª

õ � Þ Ô�Ú�nq�ql8p�n
rul>� ��~ r�p �¢g ��r � x�w ~ z�x�p>Ô Ø×¨ î » ´+½w» î Ô Ø `)�»Ú � ���jp�l%à/niå ~ }jx3� ~ ru}jl
� ��~ rup ��g ��r � x�w%z�x�p:nq������l[r ~ nqwj�Âz�x�p ~ lÆr ¨ nqw�� ~ l[r Þ
ª æ"�<Ú � ���jp�l<à g å ~ }jx3� ~
ru}jlB£jrÉz�xqpynq���2��lÆr ~ ��Ú � ����p�lvà � å ~ }jx3� ~ ru}jlB£jrÉz�x�p ~ lÆr Þqª æ���lÆr ~ �\�¦�_�§�_�§� Ô õ æ

õ � Þi¨ Ú�nq�ql8p�n
rul>� ��~ r�p �¢g ��r � x�w ~ z�x�p>Ô Ø ` î » ´+½w» î ¨OØ×Þ �»Ú � ���jp�l%à/niå ~ }jx3� ~ ru}jl
� ��~ rup ��g ��r � x�w%z�x�p:nq������l[r ~ nqwj�Âz�x�p ~ lÆr ¨ nqw�� ~ l[r Þ
ª æ"�<Ú � ���jp�l<à g å ~ }jx3� ~
ru}jlB£jrÉz�xqpynq���2��lÆr ~ ��Ú � ����p�lvà � å ~ }jx3� ~ ru}jlB£jrÉz�x�p ~ lÆr Þqª æ���lÆr ~ �\�¦�_�§�_�§� Ô õ Ø
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õ � Þ�Þ Ú�nq�ql8p�n
rul>� ��~ r�p �¢g ��r � x�w ~ z�x�p ¨OØ Þ î » ´+½w» î ¨OØ×õ �»Ú � ���jp�l%à/niå ~ }jx3� ~ ru}jl
� ��~ rup ��g ��r � x�w%z�x�p:nq������l[r ~ nqwj�Âz�x�p ~ lÆr ¨ nqw�� ~ l[r Þ
ª æ"�<Ú � ���jp�l<à g å ~ }jx3� ~
ru}jlB£jrÉz�xqpynq���2��lÆr ~ ��Ú � ����p�lvà � å ~ }jx3� ~ ru}jlB£jrÉz�x�p ~ lÆr Þqª æ���lÆr ~ �\�¦�_�§�_�§� Ô õ `

õ � Þqª Ú � �q�jp�l_à/n�å �¢~ n¦mjp�xq£o��l°xqz�ru}jl�� ÍIêBé� ð"��Ü� n ~ n§z��jw � r � x�wvxqzO��l[rR�)�f�WÚ � �q�jp�l
à g å �¢~ nvm�p�xq£o�¢lBxqz�� ÍIêBé ð"� Ü n ~ nKz��jw � r � x�w$xqz.��l[ryl[wjlLp�� h �:�_�§�¦�_�§�_�§� Ô õqõ

õ � Þ æ k ��~ rup �¢g ��r � x�w ~ xqzV� ÍÆêKé� ð"� Ü� z�x�p�� � ��lLp�lLwirÐpunqw���l ~ xqzV� Ü� ��Ú � ���jp�l§à�niå ��~ z�x�p
nq������Ü� �¡��n � } ��~ £jryr�x�n��¦nq� ~�~�� nqw��¿�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô õ Ö

Ö���Ô Ú � �q�jp�lPà�niå ~ }�x2� ~ ru}�l � wj� ���)� �j�on
� g n � �¥��p�x��jwj� � x�wir�p ��g ��r � x�w ~ z�p�x�t lLn � }
~ x���p � l\z�xqp�ru}�l§éÂê ç � �¢~ r�p ��g ��r � x�w��!Ú � ���jp�lKà g å ~ }�x2� ~ r�}jl ~ ��t�tvlL� g n � �iÅ
��p�xq�jwj� � x�wir�p ��g ��r � x�w ~ z�x�p�r�}jl_éÂê ç � ��~ rup ��g ��r � x�w��Â�§�_�§�§�_�§�¦�_�§�_�§� ¨ Ô Þ

Ö�� ¨ Ú � �q�jp�lÄà/n�å ~ }jx3� ~ ru}jl � wj� �¢�)� �j�jnq� � x�wir�p ��g ��r � x�w�z�p�x�t lTn � } ~ x��jp � lñx
z
g n � �¥��p�x��jwj�8z�x�pÐru}jl¦é^ê.ê ç � ��~ r�p �¢g ��r � x�w��|Ú � ����p�lKà g å ~ }jx3� ~ ru}jl ~ �jtvt�l[�g n � �¥��p�x��jwj� � x�wir�p ��g ��r � x�w ~ z�x�p�r�}jl_éÂê.ê ç � �¢~ r�p ��g ��r � x�w��½�§�_�§�¦�_�§�_�§� ¨ Ô Þ

Ö�� Þ È�x
rµnq� g n � �)�qp�x��jw�� � x�wir�p ��g ��r � x�wvz�p�x�tdnq�¢� ~ x���p � l ~ �WÈÉ}jl�p�l[� � ��p � l ��~ ru}jl
� l[w¥r�punq� � nq�¢�jl¦nqwj�$ru}�l g ���jl g n
wj� �¢~ ru}jl¦l[p�p�xqp g nqwj���<�§�§�_�§�¦�_�§�_�§� ¨ Ô ª

Ö�� ª k � l[��l � rup�x�w � w � nqp � nqwir_t�n ~�~_~ m�l � rup�n�z�x�p¦ru}�lvr���x<��lLnq� � wj� g n � �¥��p�x���wj� ~ �
��Ç�äCn
wj����Ç���l[rT�¡� � l[wir ~ � � ru} õ Ô î é^ê.ê î Ô © Ô:�Bl[Ù n
p�l¦p�lê��l � r�lL���°� ¨ Ô3æ

Ô © ��Ô�� � lLwir:� ��~ mj�Ûn h)~ z�x�p¦¡°��w�ÓÊÔ ª�ª Øf` ª �M� � lLwirµÓ ª Ô ªiÞi¨
ª�© �1Ú � ���jp�l�à/niå ~ }jx3� ~
ru}jl8�É BÈal � lLwirP� �¢~ mj��n h � � ru}ñr�pun � �$Î��rë © � æ(�¦lÆÙÊ�!Ú � ���jp�l<à g å ~ }jx3� ~
ru}jl � nq��x�p � tvl[r�lLp�m�} h)~����L~ rux3��lLp ~ l � lLwirO� ��~ mj�Ûn h � � ru}8rux3��lLp��I��ë © �×æv�Bl[Ù:� ¨ Ô3Ö

Ô © � ¨ {W}jx"l[w � Ã-rup�n � �<� �¢~ mj��n h"~ z�x�pBp��jwoÓKÔ ª�ª Øf` ª ��l � lLwirIÓ ª Ô ªiÞi¨
ªi© �ÊÚ � ���jp�l8à/niå
~ }jx3� ~$g xqru}¢ä ì"Ò�� } h m�xqr�}jl ~ l ~ à�r�}jlCp�l[� � �jp � l ~ å�nqw�� r�}jl g l ~ r8£jr
à�wjl[�in
r �¢� l � }onqp���lq� g ����l � �jp � l3å°z�x�pWÎ ó �yÚ � ���jp�l>à g å)í��ïî1� ��~ mj�Ûn h$~ }jx3� ~
ru}jl¦mjp�x���l � rul[�-rup�n=��l � rux�p � l ~ xqz�r�}jl¦x g ��l � r ~ � �§�§�_�§�_�§�§�_�§�¦�_�§�_�§� ¨�¨
©

Ô © � Þ � � lLwir8� ��~ m��Ûn h)~ z�x�pPp��jw�ÓÊÔ ª ` õq© Ø���l � l[w¥rµÓÊÔ�Ô3Øf` ¨q¨�¨ � Ú � �q�jp�lÂà/n�å ~ }jx3� ~
ru}jl8�É BÈal � lLwirP� �¢~ mj��n h � � ru}ñr�pun � �$Î��rë © � æ(�¦lÆÙÊ�!Ú � ���jp�l<à g å ~ }jx3� ~
ru}jl � nq��x�p � tvl[r�lLp�m�} h)~����L~ rux3��lLp ~ l � lLwirO� ��~ mj�Ûn h � � ru}8rux3��lLp��I��ë © �×æv�Bl[Ù:� ¨q¨�¨

Ô © � ª � � lLwirÐ� �¢~ mj��n h)~ z�x�p�¡y�jw�ÓÊÔ3Øo` õ Ø�Ø�� � lLwirIÓ ª�ªiÞq©�õ�õ �WÚ � ���jp�l¦à/n�å ~ }jx3� ~ ru}jl
�É \ÈÕl � l[w¥rP� ��~ m��Ûn h � � ru}ñr�pun � �$Î��rë © �×æ<�¦lÆÙÊ�|Ú � ����p�l(à g å ~ }jx3� ~ ru}jl
� nq�¢x�p � t�lÆrul[p�mj} h)~��¢�L~ rux3��l[p ~ l � lLwir\� �¢~ mj��n h � � r�}8rux3��l[p��)��ë © � æP�Bl[ÙÊ�§� ¨�¨*ª
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Ô © �×æ Ú � �q�jp�lÝà�niå ~ }jx3� ~ r�}jl � wirulL�qpun
r�lL� g n � �¥��p�xq�jwj�'mjp�lL� �¢� r � x�w z�p�x�t } � ��}
t1n ~�~ r�x»�¢x2�¿t1n ~�~ z�x�pvru}jl<éÂê ã � ��~ rup �¢g ��r � x�w�� Ú � ���jp�l»à g å ~ }jx3� ~ ru}jl
� wirul[��pun*rulL� g n � �¥��p�xq�jwj� mjp�l[� ��� r � x�wÀz�p�xqt } � ��} t�n ~�~ ruxñ�¢x3� t1n ~�~ z�x�p
ru}jl:éÂê/ê ç � �¢~ r�p ��g ��r � x�w���ÈÉ}�l:x gj~ lLp � lL�%l � lLwir ~ nqp�l§x � l[p��Ûn � � � w g �Ûn � �8z�x�p
p��jwoÓKÔ ª ` õ�© Ø"��l � lLwirIÓÊÔ�Ô3Øo` ¨�¨�¨ � g ���jlÊz�x�pOp��jw�ÓÊÔ ªqª Øf` ª ��l � l[wirIÓ ª Ô ªiÞ�¨
ªi© �
nqwj�$t�nq��lLwirunKz�xqpÉp��jw�ÓÊÔ3Øo` õ Ø�Ø���l � l[wirIÓ ª�ªiÞ�©qõ�õ �f�_�§�_�§�§�_�§�¦�_�§�_�§� ¨�¨ Ø

Ô © � Ø Ú � �q�jp�lÝà�niå ~ }jx3� ~ r�}jl � wirulL�qpun
r�lL� g n � �¥��p�xq�jwj�'mjp�lL� �¢� r � x�w z�p�x�t } � ��}
t1n ~�~ r�x»�¢x2� t�n ~�~ z�x�pvru}jl<éÂê.êv� ��~ rup ��g ��r � x�w���Ú � ���jp�lñà g å ~ }jx3� ~ ru}jl
� wirul[��pun*rulL� g n � �¥��p�x��jwj�8mjp�lL� �¢� r � x�wvz�p�x�td} � ��}1l[wjlLp�� h rux:�¢x3� lLwjl[p�� h z�x�p
ru}jl��_ç� � �¢~ rup ��g �"r � xqw��-ÈÉ}�l8x gj~ l[p � lL�Ýl � l[wir ~ nqp�l�x � lLp��Ûn � � � w g �Ûn � �%z�x�p
p��jwoÓKÔ ª ` õ�© Ø"��l � lLwirIÓÊÔ�Ô3Øo` ¨�¨�¨ � g ���jlÊz�x�pOp��jw�ÓÊÔ ªqª Øf` ª ��l � l[wirIÓ ª Ô ªiÞ�¨
ªi© �
nqwj�$t�nq��lLwirunKz�xqpÉp��jw�ÓÊÔ3Øo` õ Ø�Ø���l � l[wirIÓ ª�ªiÞ�©qõ�õ �f�_�§�_�§�§�_�§�¦�_�§�_�§� ¨�¨ `

Ô�Ô���Ô½ÈÉ} ��~ £o���jp�l �¢~ nqw:lÆÃ�nqtvmj��lÐxqzoru}�l � xqw�£o�jl[w � l��¢l � lL�.��ÈÉ}jl�p�lL� � x�w��ðën��ñêò
��~ lIÃ � ���j��lL���o�y}jl[p�l�� ��~ ru}jl¦w¥�jt g lLpyxqz�lÆÃ"m l � rulL� ~�� ��wonq��l � l[w¥r ~ � �_�§� ¨qÞ�¨

Ô�Ô�� ¨ ��w � lLpsrµn � w¥r h x�w(â ãy� p�x ~�~ Å ~ l � r � x�w��j�jlBr�x1{�kBÚ ~ n ~ nÊz��jw � r � x�w$xqz!â ã t�n ~�~ � ¨qÞ `
Ô�Ô�� Þ � h)~ r�lLt�n
r �¢� ��w � l[p�rµn � wir h �j�jlCruxÄ�OÅôz�n � rux�p$n ~ n½z��jw � r � x�w�x
zÊâ3ã�t1n ~�~ �

Ú � �q�jp�l�à/n�å ��~ z�x�pyru}jl � x�wirµn � r � wirulLp�n � r � x�w-t�x)�jl[��n
wj�CÚ � ���jp�l1à g å �¢~ z�x�p
ru}jl¦�in
�j��lBtvlL� � n
rul[��tvx)�jlL�/�Ð�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� ¨qÞqõ

Ô�Ô�� ª È�x
rµnq� ~sh"~ rul[t1n
r ��� �jw � lLpsrµn � w¥r h n ~ nCz��jw � r � xqwÄxqz\â3ã�t�n ~�~ �ÀÚ � ���jp�lÂà/niå
��~ z�xqpOru}jl � x�wirµn � r � wirul[pun � r � x�w<tvx"�jl[�!nqw��ÂÚ � ���jp�l8à g å ��~ z�x�pOru}�lK�inq�j��l
t�l[� � n*rulL�8tvx)�jlL�/� �¦�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� ¨qÞ Ö

Ô�Ô��×æ Ú � �q�jp�l$à�niå ~ }jx3� ~ ru}jlvlÆÃ"m l � rulL�Â� � t � rOz�x�p\r�}jlP�inq�j��lPtvlL� � n
rul[�%t�x)�jlL�/�
Ú � �q�jp�lPà g å ~ }jx3� ~ ru}jl¦lIÃ�m l � rul[�(� � t � r�z�xqpyr�}jl � x�wirun � r � wir�lLpun � r � x�w8tvx"�jl[�.� ¨
ª Ô

Ô�Ô�� Ø Ú � �q�jp�lPà�niå ��~ r�}jl_éÂê ë Ó ì t1n ~�~ � � t � rÐz�x�p�r�}jl¦�inq�j��l¦tvlL� � n
rul[�$t�x)�jlL�/�
Ú � �q�jp�lñà g å �¢~ r�}jl%éÂê ë Ó ì¿t�n ~�~ � � t � rKz�x�p�r�}jl � x�wirun � r � wirulLp�n � r � x�w
t�x)�jl[�.� �§�_�§�§�_�¦�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� ¨
ªqª

Ô�Ô���`n�|Ã�m lLp � tvlLwirµn
� � p�x ~�~ Å ~ l � r � x�w � � t � r ~ nqw��Äru}�lLx�p�l[r �¢� nq� � p�x ~�~ Å ~ l � r � xqw ~ z�x�p
ru}jl � xqw¥run � r � wir�lLpun � r � x�wÂnqwj�»��nq�j��lPtvlL� � n
rul[�Âtvx"��lL� ~ �fnqwj�Âr�}jl � x�p�p�lÆÅ
~ m x�wj� � wj�Pt1n ~�~ � � t � r ~ �W�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� ¨
ªqª

Ô�Ô�� õ ÈÉ}jl � x�wirµn � r � wirulLp�n � r � x�w^tvx"�jl[�!ru}jl[x�p�lÆr �¢� nq� � p�x ~�~ Å ~ l � r � x�w ~ z�x�p � nqp � x�� ~
� nq���jl ~ xqz�ìÝnqw��>éÂê ëÐ� w¥r�lLp ~ l � r � wj�§� � ru}Kru}�lOÖiæqç � xqw�£o�jl[w � l���l � lL���jmjm lLp
� � t � r�x�w8r�}jl¦lÆÃ"m�l[p � t�l[w¥runq� � p�x ~�~ Å ~ l � r � x�w��Ê�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� ¨
ª æ
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rµnq� ~�� ��wjnq��n �[� lLm"rµnqw � lq�K�§�_�§�§�_�§�¦�_�§�_�§� Ô Þ æ

`"��Ô ª � h)~ r�lLt�n
r �¢� �jw � lLpsrµn � w¥r � l ~ x�wÊru}�l�ruxqrunq� ~�� ��wjnq��n �L� l[m�rµn
w � lÉ�j��l�ruxOr�p � �q��lLp
l	� �L� lLw �Æh �jw � lLp�run � wir � l ~ z�xqp�ru}jl_�¦nq�j��l_Ü-l[� � n
r�lL�$tvx"�jl[�.� �§�¦�_�§�_�§� Ô Þ Ø

`"��Ô2æ � h)~ r�lLt�n
r �¢�L~ x�w:�inq�j��l�t�l[� � n
r�lL�_t�x)�jlL�¥rux
rµnq�"n �L� lLm�runqw � l°���jl�ruxOlLwjl[p�� h
~�� nq� � wj�j� �_�§�_�§�§�_�¦�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô Þ `

`"��Ô3Ø � h)~ r�lLt�n
r �¢�L~ x�wP�inq����lÉt�l[� � n*rulL�Êr�xqrµn
� ~�� ��wonq��n �L� lLm�runqw � l°�j�jl�r�x¦lLwjl[p�� h
~ tvlTnqp � wj� � x�p�p�l � r � xqw ~ �-�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô Þqõ
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`"��Ô=`ÀÈ�x
rµnq� ~�� ��won
�¦n �L� lLm�runqw � l»nqwj� �jw � lLp�run � wir � l ~ z�x�p8ru}�lÂ�in
�j��l%t�l[� � n*rulL�
t�x)�jl[�.� � �¢��l[p�p�xqp ~ nqp�l(Ö*'\ð)' � wCm�l[p � l[wirµnq��l
�ÊÈÉ}jl g xqr�r�x�tZp�x3� ~ }jx3� ~
ru}jl � nq�¢�jlÊ� ~ lL�Cz�x�p¦é^ê ë ë�Ó Ô�Ô © �Bl[Ù:��Úox�p¦éÂê ë Ó¿Ô ©�© nqwj�½ÔqÔ © �¦lÆÙÊ�
ru}jl � nq�¢�jl ~ }jx3�yw � w>ru}�l¦r�x�m�p�x3� �¢~ � ~ l[���8�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô Þ Ö

õ ��Ô ��w gj� n ~ l[�Â��lÆr\á lL�¢l � rup�xqw$z�n
�ql¦pun
r�l � wu�I� gj� w ~ � �§�_�§�§�_�§�¦�_�§�_�§� Ô ª `
õ � ¨ è�x"x ~ l�lL��l � r�p�x�w � ��r ~ z�x�p�r�}jl)� á â3âÆp�l���l � r � x�w_p�lL¤¥� � p�lLtvlLwir � w¦ru}jlWr�p � �q��lLp

�ÐÜÕx g ��l � rWá lL�¢l � rup�xqw_z�nq�
l�pun*rulÐt�lLn ~ �jp�lLtvlLwirT��� � lLwir ~ ru}on*r|}on � l�tvx�p�l
ru}on
w�xqwjl���Ü � �¢� ~ r�lLpymon ~�~�� wj�vr�}jl ~ l � ��r ~ nqp�l¦p�l���l � r�lL��� �_�§�¦�_�§�_�§� Ô2æ ©

õ � Þ È�p � ���qlLpI�ÐÜ x g ��l � r\á lL�¢l � rup�xqw�z�nq�
l¦pun
r�l � wu�I� gj� w ~ �½�§�_�§�¦�_�§�_�§� Ô2æ ¨
õ � ª ¡�nT�nßÊá ä<z�nq�ql¦p�n
rul
�K�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô2æ
Ø
õ �×æ   gj~ l[p � l[�<nqw���r�p��jl � xqw � lLp ~�� xqw(pun*rul ~ z�x�pÉm�}jxqruxqw � nqwj� � �on
r�l ~ �û�_�§�_�§� Ô3Ø õ
õ � Ø {Wp�x�tvm�rymj}jx
rux�w8z�pun � r � x�w$xqzfru}jl¦mj}jx
rux�w � n
wj� � �jn
rul ~ �1�§�§�_�§�¦�_�§�_�§� Ô=`)Ô
õ ��` ��w � lLpsrµn � w¥r hv� x�wirup �¢g ��r � x�w ~ x�w1r�}jl ^ ��kFz�pun � r � x�w(à.ï=æ�åÆ�,+
ï=æ�ð�ï;æ �¢~ � ��� l[w

n ~ nPm�l[p � l[wirµnq��l
�¦�_�¦�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô=`)Ô
õ � õ ��x�p�p�l � rulL��ßÊá ä<z�nq�
l§p�n
rul�à]º ç åÆ� �§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô=` ¨
õ � Ö ��x�p�p�l � rulL��ßÊá ä<z�nq�
l§p�n
rul�à]º ç åÆ� �§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô=` õ
õ ��Ô © ¡�nT� ß<á äñz�nq�
lvp�n
rul
�!ï;æ��fnqw�� � x�p�p�l � r�lL�^z�nq�qlvpun
r�lKz�x�p ~ l[r Þqª æ � wCru}jl

l � lLwirT� �_�§�_�§�§�_�¦�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô=` õ
õ ��Ô�ÔÝ��x�p�p�l � rulL�jß-á äÂz�nq�qlPp�n
rul�à]º�åI�ÊÁ»lvnqmjm�� h ï;æ>z�p�xqt ru}�l�n
���F��lÆr ~ tvlTn*Å

~ �jp�lLtvlLwir1à���lÆr ~ ¨ � Þ � ª � æqå°rux8ru}�lvp�nT� z�nq�
lPpun
r�l ~ z�x�p ~ lÆr ¨ nqwj� ~ l[r Þqª æ1rux
x g run � w � x�p�p�l � r�lL��z�nq�ql¦pun*rul ~ ���§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô=` õ

õ ��Ô ¨ ��x�p�p�l � rulL�8z�nq�
l\pun*rul�� � ru}$n ~sh t�tvl[r�p ��� lLp�p�x�p ~ ruxPn �L� xq�jwir�z�x�p�r�}jl\� � ��l[psÅ
lLw � l g lÆr���l[lLwPru}jl�z�nq�qlÉp�n
rul�x
z ~ l[r ¨ n
wj� ~ l[r Þqª æ\nqwj�Êr�}jl)´+½��jl[m�l[wj�jl[w � l
�
�y} ��� }�l � l[p �¢~ ��p�lLn
rul[pL� �_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô=`
Ö

Ö���Ô �"�jtvt1n
p h xqz ~�h)~ rulLt�n
r ��� l[p�p�xqp � x�wir�p ��g ��r � x�w ~ z�xqp:ru}jl��°ä g n � �¥��p�x���wj�
mjp�l[� ��� r � x�w��y�_�§�§�_�¦�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� Ô3Ö õ

Ö�� ¨ �"�jtvt1n
p h xqz�ru}�l g n � �¥��p�x��jwj�$mjp�lL� �¢� r � x�w1z�x�p�ru}jl � wirulL�qpun
r�lL�>w¥�jt g lLpÉx
z
l � lLwir ~ nqwj��n ~�~ x �[� n
r�lL��lLp�p�x�p ~ �B�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� ¨ ÔqÔ
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Ö�� Þ �"�jtvt1n
p h xqz � w¥r�lL��p�n
rul[�Cw¥�jt g lLp\xqzÐâLä^l[w¥r�p � l ~\g n � �)�qp�x��jw��^m�p�lL� ��� r � x�w
nqwj��n ~�~ x �L� n*rulL��lLp�p�x�p ~ ���_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� ¨ Ô ¨

Ô © ��Ô�k\l[run � �¢lL� � w"z�x�p�t�n
r � x�w�z�xqpÉp��jw^Ô ª�ª Øo` ª ��l � l[w¥r ª Ô ª�Þi¨
ªi© �°�§�_�§�¦�_�§�_�§� ¨ Ô õ
Ô © � ¨ � � lLwir � w�z�x�p�t1n*r � xqw>z�x�pyp��jw�ÓÊÔ ª ` õ�© Ø���l � l[wirIÓÊÔ�Ô3Øf` ¨�¨�¨ �|Î ó ��~ r�}jl§z�xq�jp�r�}�ÐÜ x g ��l � r � w$r�}jl¦l � lLwirT� �_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� ¨�¨ Ô
Ô © � Þ � � lLwir � w�z�xqp�t�n
r � x�w1z�x�pÉp��jw�ÓÊÔ3Øf` õ Ø�Ø���l � l[w¥rµÓ ª�ªiÞ�©�õqõ ���§�§�_�§�¦�_�§�_�§� ¨�¨ æ

Ô�Ô���Ô�
�n � �¥��p�x��jwj��mjp�l[� ��� r � xqwv� ~ lL� � w ~ lLnqp � }�p�l[� � x�w ~ z�xqpÐéÂê ë Ó�ìO�|��w � r ~ nqp�l
� w-�Bl[ÙÊ� �§�_�§�§�_�¦�§�_�§�_�§�§�_�§�_�§�¦�_�§�§�_�§�_�§�§�_�§�¦�_�§�_�§� ¨qÞ æ

Ô�Ô�� ¨nc �jt g l[p§x
z�x g�~ lLp � l[�ñl � lLwir ~ �|p�l[�Ûn
r �¢� lK�jw � l[p�run � wir h x�wÂn �L� lLm�runqw � l1nqw��
���jt � w�x ~�� r h àBÖ('Bð-'BåÆ�|�jmjm lLp:� � t � r¦x�wÂru}jl>w¥�jt g l[p:xqzylIÃ�m l � rul[�Ýl � l[w¥r ~
� ~�� wj��Ö('\ð)'û�¥ru}jlO�jmjm lLp�� � t � rWxqw>ßCn
rÐru}jl\Öiæ�ç � xqw�£o�jl[w � lB�¢l � l[��� ~�� wj�
Ö('Bð)'_�qruxqrunq�)p�lL��n
r ��� l��jw � l[p�run � wir h àKÖ(Å�ð+Å�åI�i�jmjm lLp!� � t � r�x�wÊr�}jl�w¥�jt g lLp
xqz�lIÃ"m�l � rul[�8l � lLwir ~ � ~�� w��tÖ(ÅÐð"ÅÉ�jnqw���ru}�l��jm�m�l[p�� � t � r!xqw1ß<n*rÐr�}jl�Öiæ�ç
� x�w"£o�jlLw � l1�¢l � lL��� ~�� wj��Ö(ÅÐð"ÅFz�x�p_éÂê ë Ó ì � nq�¢�jl ~§g lÆr���l[lLw Ô ©�© �Bl[Ù
nqwj�%Ô ©�©q© �Bl[Ù � w>ru}jl � xqw¥run � r � w¥r�lLp�n � r � x�w$tvx"�jl[�.�Ý�_�§�§�_�§�¦�_�§�_�§� ¨
ªi¨

Ô�Ô�� Þ¢c �jt g l[p§x
z�x g�~ lLp � l[�ñl � lLwir ~ �|p�l[�Ûn
r �¢� lK�jw � l[p�run � wir h x�wÂn �L� lLm�runqw � l1nqw��
���jt � w�x ~�� r h àBÖ('Bð-'BåÆ�|�jmjm lLp:� � t � r¦x�wÂru}jl>w¥�jt g l[p:xqzylIÃ�m l � rul[�Ýl � l[w¥r ~
� ~�� wj��Ö('\ð)'û�¥ru}jlO�jmjm lLp�� � t � rWxqw>ßCn
rÐru}jl\Öiæ�ç � xqw�£o�jl[w � lB�¢l � l[��� ~�� wj�
Ö('Bð)'_�qruxqrunq�)p�lL��n
r ��� l��jw � l[p�run � wir h àKÖ(Å�ð+Å�åI�i�jmjm lLp!� � t � r�x�wÊr�}jl�w¥�jt g lLp
xqz�lIÃ"m�l � rul[�8l � lLwir ~ � ~�� w��tÖ(ÅÐð"ÅÉ�jnqw���ru}�l��jm�m�l[p�� � t � r!xqw1ß<n*rÐr�}jl�Öiæ�ç
� x�w"£o�jlLw � l1�¢l � lL��� ~�� wj��Ö(ÅÐð"ÅFz�x�p_éÂê ë Ó ì � nq�¢�jl ~§g lÆr���l[lLw Ô ©�© �Bl[Ù
nqwj� Þ�©�© �Bl[Ù � w8r�}jl¦�inq�j��lBtvlL� � n
r�lL�$t�x)�jl[�.�i�§�_�§�_�§�§�_�§�¦�_�§�_�§� ¨
ª�Þ
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2 ÷Z¹»ºñù þ ® ¾ ¹ ª ùZ÷

ÈÉ}jl��)runqwj�onqp��>Ü�x"�jl[�oxqz�monqp�r ��� ��l�mj} h)~��¢�L~ mjp�x �)� ��l ~ nB�jl ~�� p � m�r � x�wPxqz�x��jp � ��p�p�l[wir��jw��jlLp�Å
~ runqwj� � wj�§xqz�r�}jl�l[��l[t�l[w¥runqp hP� x�w ~ r � r��jlLwir ~ xqz�t1n*r�rul[pÐnqwj��r�}jlyz�x�p � l ~ �y} ��� }���x � lLp�w�r�}jl � p
g lL}on �)� x�p[�|í�wÊr�} ��~ nqwonq� h"~���~ ��l ~ lTnqp � }Kz�x�p|l � lLwir ~ �y} ��� } � xq�j��� � wj� �¢� n
r�l�nO�jl �)� n
r � x�w§z�p�x�t
ru}�lv�)rµnqw��onqp��»Ü-x)�jlL�/�K�"m l �[� £ � nq��� h ����l ~ lLnqp � }%z�x�pBlÆÃ �[� rul[�%x�pBlÆÃ"xqr ��� lL�¢l � rup�xqw ~ à/â ã å � w
ru}�l§p�lTn � r � x�w��

Î:ÇûÏÎ>á â ã ÇÄâOá â�ÇÝäKÇÄâ à�Ô��¢Ô3å

ÈÉ} �¢~\��~ n ~�� �qwon
ru��p�lÆÅ g n ~ lL� ~ lLnqp � }Cz�x�pOnqwClÆÃ � l ~�~ xqz�} � ��}(r�punqw ~�� l[p ~ lvl[wjlLp�� h � � lL�¢l � rup�xqw
mj�¢� ~ mj}jxqr�x�w_m�p�x)�j� � r � x�w_n
r�r�}jl�Èfl � n
r�p�x�w¦� � r�}:nyp�l ~ x�wjnqw � l � w¦ru}�lÐl[��l � rup�x�w"Åômj}jxqr�x�w>à�âLä�å
� }onqw�wjlL�/�vÁÂl ~ ru�j� h ru}jl � w � nqp � nqwirBt�n ~�~ xqz�ru}jlvâLä � xqt gj� wjn
r � x�w ~ nqw��Â� ~ lvr�}jl ~ lTn
p � }
p�l ~ �j��r ~ rux ~ l[r|� � t � r ~ x�w_r�}jl�m�p�x)�j� � r � x�w_xqzolIÃ �[� r�lL�Êx�p�lÆÃ"xqr ��� lL��l � r�p�x�w ~ �!{W}jl[wjx�tvlLwjx��¢x�� h
xqz�lÆÃ �L� rul[�Fµ
lÆÃ"xqr ��� lL�¢l � rup�xqw ~y��~ � �¢~�� � ~�~ l[�(z��jpsru}jl[p � w-��}onqm�r�lLp ¨ �

3*453 687:9 ;=<?>A@CB:>ED,B F GHB:9JI
� won*ru�jp�nq� ~ rµnqpsr � wj�ñm x � wir �¢~ n g p � lÆz¦� ��~�� � ~�~�� x�w xqz � nqp � x�� ~�� x�tvm�xqwjlLwir ~ xqzBru}jl � �jp�Å
p�l[wirÊ�¥rµnqwj�jnqp��ÂÜ-x)�jlL�/�_í�wCr�} ��~B~ l � r � x�w�����lPmjp�x �)� �jlPnqw%x � lLp �)� l[�ûxqzÐru}jlÊz��jw��onqtvlLwirµnq�
� xqw ~ r � ru��lLwir ~ xqz�t1n
r�rul[pynqwj�8z�x�p � l ~ �

Ô



K?L�M�N�OQP�RTSVUXWZY*OQR\[^]H_`KaO%W-[�Y ¨
b�c�b�c�b d\e\fJg\h,iTjQflkmh,nporq`fJstkvu!kveJj%fwkmsxq�y{z h|k}kmj�~
ÈÉ}jl��)runqwj�onqp��ñÜ�x"�jl[� � n
r�lL��xqp �³² l ~ r�}jlKz��jwj�onqtvlLwirunq�!monqpsr �¢� ��l ~ xqz�t1n
r�rul[p � wCr���x � n
rulIÅ
��x�p � l ~ �W��l[m�ruxqw ~ nqwj��¤¥�onqp�� ~ �

A N2�M9;C Y 7
è�lLm�r�x�w ~ nqp�l ~ m � wCÔ=µ ¨ mjnqp�r ��� �¢l ~ �!ÈÉ}jlLp�l¦nqp�l ~�� Ã�r h m�l ~ xqzf��lLm"rux�w ~ x�p��in
w �³² lL� � wir�x Þ ��lLw)Å
lLp�n
r � x�w ~ à�x�pÉz�nqt � � � l ~ åI�|ÈÉ}jlB£op ~ r���lLw�lLpun*r � xqw � x�w ~���~ r ~ xqz!n
w-l[��l � rup�x�wñà�â2åÉnqwj�$lL�¢l � r�p�x�w)Å
wjl[��rup � wjx�àB£*ê�åÆ�"r�}jl ~ l � x�w�� �¢~ nÊtÊ��x�w^àKá�å�nqwj�8tÊ�"ÅôwjlL�"rup � wjx$àB£=÷qåÆ�on
wj�>ru}jl\r�} � p��>��l[wjlLp�Å
n
r � x�w ��~ nBrµnq�(à��oåWnqwj�Prµnq�"ÅôwjlL�"rup � wjx1àÎ£=ø3åÆ�h��n � }vz�nqt � � h }on ~ n¦��l[m�rux�wv¤¥�onqwiru��tÕw¥�jt g l[p
n ~�~ x �L� n*rulL�½� � ru} � rL��ÅWêL�¡Å�÷"��n
wj�ïÅhøq��p�l ~ m�l � r ��� l[� h �»È|n g ��lCÔ���Ô ~ }jx3� ~ n ~ �jtvt�nqp h xqz
ru}�lÊmjp�xqm�l[p�r � l ~ xqz���l[m�rux�w ~O� w � ����� � wj�vru}jl � p°t1n ~�~ � ~ m � w�� � }jnqp���l
����l[m�ruxqw<¤¥�onqwiru�jt w¥�jtPÅ
g lLp ~ �"� � z�lÆr � tvl ~ ��mjp � t�nqp h ��l � n hv� }onqw�wjlL� ~ à � z�n
w h åI� � x�p�p�l ~ m x�wj� � wj�:nqwir � mjnqp�r ��� �¢lq�¥nqw���ru}�l
z�x�p � l ~ � � r�}Â�y} �¢� }»ru}jl h»� wirulLp�n � rL�$ÈÉ}jl>nqwir � monqpsr �¢� ��lP}on ~ ru}�l ~ n
t�lvt1n ~�~ n
wj� ~ m � w½n ~
ru}�l_n ~�~ x �L� n
rul[�$monqp�r ��� ��l g ��r°x�m�m�x ~�� r�l ~�� �qw�x
z!nq�¢��r�}jl � wirul[p�wonq��¤¥�on
w¥r��jt w¥�jt g lLp ~ �

{|nqp � r h �jl ~�� p �¢g l ~ ru}jl g lL}on �)� x�pOxqz�n ~sh)~ rul[t �y}jlLw � r\�jwj�jl[p���x)l ~B� w � lLp ~�� xqw�� � lC�º�á��Hº}� �¥Wá �¥I�fÁ»l � wirup�x"��� � l�}jlLp�l�ru}jl � �jlLnOxqz � }jlL� ���L� r h �°z�x�p ~ m � w1Ô=µ ¨ monqpsr ��� ��l ~ ����lL� ���[� r hB�¢~
�jlÆ£owjlL�$n ~ Ç � z�ru}jl�monqpsr ��� ��l ~ m � w �¢~ nq� � ��w�lL�P� � ru}vru}jl�� � p�l � r � xqw�xqz�t�xqr � x�w�nqwj�j� � z�ru}�l
monqpsr �¢� ��l ~ m � w ��~ n
� � �qwjlL�-x�mjm x ~�� rul:r�}jlÊ� � p�l � r � x�wCxqz�tvxqr � x�w��¦{|n
p�r �¢� �¢l ~ � � ru}^Çd}jlL� ���[� r h
nqp�l � p � ��}ir¤�-}on
wj�jlL��n
wj�»mon
p�r �¢� �¢l ~ � � r�}¦�Õ}jlL� ���L� r h nqp�l � �¢l[z r ��}onqw��jlL���u�|Ã"m�l[p � t�l[w¥r ~
}on � l ~ }jx3�yw»r�}on
r¦ru}�lv��lTnq� � w¥r�lLp�n � r � x�w �)� x���n
rul ~¦� x�w ~ lLp � n*r � xqwÂxqz�monqp � r h nqw��Âru}jn
r_nq���
wjl[��rup � wjx ~ à�nqwir � w�lL��r�p � w�x ~ å�nqp�lB��lÆz r_à�p � ��}irIå�}jnqwj�jl[���

� ~�~ x �L� n*rulL�K� � ru}K��l[m�ruxqw ~ nqp�l�r���x§nq�j� � r � x�wonq�)¤¥�onqwiru��tûw¥�jt g lLp ~ �|��lTnq� ��~ x ~ m � w$à��OåÆ�
�y}jx ~ lBru} � p�� � xqt�m x�wjl[w¥r ��~ �jl[wjxqr�lL�-n ~ �a�ynqwj�8��lLnq�>} h m�l[p � }on
p���l�à��ÊåÆ�?�a�ynqwj�{�dnqp�l
p�l[�Ûn
r�lL�»r�x(ru}�l>lL�¢l � r�p �¢��� }on
p���l�à gih àZÓ�� � Ç�� ó �Cè�l[z r:}onqwj�jl[�½��l[m�rux�w ~ � � w � ����� � wj�
nq�¢�!wjlL�"rup � wjx ~ �f}jn � l��òÓ Ô2ð ¨ nqwj��� Ó��_Ô��v¡ � ��}ir¦}on
wj�jlL�Â��l[m�rux�w ~ }on � l*�dÓ © n
wj�
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� Ó�� ¨ �vÈÉ}jlvlL�¢l � r�p �¢�K� }onqp��qlq����lLnq� ��~ x ~ m � w^nqwj�%��lLnq�C} h m lLp � }onqp���l�z�x�pB�¢lLm�r�x�w ~ nqp�l
~ ��t�t�nqp � ² l[� � w$È|n g ��lPÔ�� Þ �

£op ~ r°��l[wjlLp�n
r � x�w ~ l � xqwj�(��l[wjlLp�n
r � x�w ru} � p��$��lLw�lLpun*r � xqw
â Ì £2ê á Ì £;÷ � Ì £=ø

Ü(n ~�~ à.Ü-lÆÙ¦å�¾ ¨ ¿ ©�Ø æ"Ô�Ô © î ©OØ×©�©q©�Þ Ô © æ Ø ` î ©�Ø ÔTÖ Ô=`o`o` î Ô õ�Ø×¨
�"m � w Ô=µ ¨ Ô=µ ¨ Ô=µ ¨ Ô=µ ¨ Ô=µ ¨ Ô=µ ¨
��}onqp���l�à�lTå ÅuÔ © ÅµÔ © ÅuÔ ©
ÅWê Ô Ô © © © ©
Å�÷ © © Ô Ô © ©
Å�ø © © © © Ô Ô
è � z�lÆr � tvlÂ¾ ¨ ¿ � � ¨OØ Ô3Öf`�á�Ò � ¨ Ö�Ô2ï�Ò �
{Wp � t1nqp h á Ì Ï£=÷"£=ø��
k\l � n h �§� ��� â Ì Ï£2êÊ£=÷ ��� â Ì Ï£2ê £;ø�� ���
��}onqw�wjlL� ~ � Ì £=ø ���
� wir � monqpsr �¢� ��l â Þ Ï£2ê á Þ Ï£;÷ � Þ Ï£=ø
Úox�p � l ~ ��Ü ÁÂlTnq� �ÐÜ ÁÂlTnq� �ÐÜ ÁÂlTnq�

Á»lLnq� ÁÂlTnq� ÁÂlTnq�

QR<S68T]N W��KW � �"��t�t�nqp h xqzÊ�¢lLm�r�x�w mjp�x�m lLpsr � l ~ nqwj��¤)�jnqwiru�jt w¥�jt g lLp ~ � t�n ~�~ � ~ m � w��
lL�¢l � rup �¢�\� }onqp���lq��lL��l � r�p�x�w8�¢lLm�r�x�w8w¥�jt g lLp§àBÅWê�åÆ�"tÊ�jx�w8�¢lLm�r�x�w8w¥�jt g lLp§àBÅ�÷�åÆ�)rµnq�8�¢lLm�r�x�w
w¥�jt g lLp(àBÅ�ø*åI��� � z�l[r � tvl ~ �Ðmjp � t�nqp h �jl � n hÝ� }on
wjwjlL� ~ �yn ~�~ x �L� n
rul[� nqwir � monqpsr ��� ��l
��nqw��Äru}�l
�)runqwj�onqp��<Ü�x"�jl[��z�x�p � l ~ lTn � }-monqp�r ��� ��l � wir�lLpun � r ~ � � ru}��ÐÈÉ}jl§t1n ~�~ l ~ nqw��-� � z�l[r � tvl ~ }jn � l
g lLlLw�p�xq�jwj�jl[���

íôzywjlL�"rup � wjx ~ nqp�lvt1n ~�~ �¢l ~�~ monqpsr �¢� ��l ~ �fru}jl���lLm"rux�wÂ¤)�jnqwiru�jt w¥�jt g lLp ~ àBÅWê[��Å�÷��Wn
wj�
Å�ø*å!nqp�l � x�w ~ lLp � lL� � w�n
��� � w¥r�lLp�n � r � x�w ~ � c lL��r�p � w�x ~ x ~��[� ����n
r � x�w ~�~ � � }8n ~ £2êÐá £;÷¦mjp�x �)� ��l
n%t�lLnqw ~ z�x�pPt�lLn ~ ��p � w��%r�}jl$t1n ~�~ � � ��lLp�lLw � l g l[r���lLl[wÀru}�l�r�}jp�l[l�r h m l ~ xqz\wjl[��rup � wjx ~
nqwj�Ânqp�lPnq� ~ x-n � ��lTn
p �"� x��Ûn*r � xqw<xqz���lLm"rux�w%w¥�jt g lLp[��¡yl � lLwir_lÆÃ"m�l[p � t�l[w¥r ~ n
r:� c   à ~ x*Å
�Ûn
pWwjlL��r�p � wjx:x ~��L� ���Ûn*r � xqw ~ åfnqwj�8�)�jm�l[pu�¦nqt � x��*nqw��jl_à/n
r�t�x ~ mj}jl[p ��� wjl[��rup � wjx§x ~��L� �¢�Ûn
r � x�w ~ å
~ � �L� l ~�~ z��j��� h x g�~ lLp � l[��w�lL��r�p � w�x:x ~��L� �¢�Ûn
r � x�w ~ �fÈÉ}jl ~ l\lÆÃ"m lLp � t�l[wir ~�� wj� ��� n
rulÉr�}on
r�w�lL��r�p � Å
wjx ~ n
p�lÊt�n ~�~��¢� lPnqwj�Cru}on*r\ru}jlK�¢lLm�r�x�wC¤¥�onqwiru��t w¥�jt g lLp ~ n
p�lKwjxqr � x�w ~ lLp � lL� � w<��lTnq�
� wir�lLpun � r � x�w ~ �



K?L�M�N�OQP�RTSVUXWZY*OQR\[^]H_`KaO%W-[�Y ª

�DLM<S:=�V7
è � �
l���l[m�ruxqw ~ �*ru}jl[p�lÉnqp�l ~�� Ã�
�n � x�p ~ xqzo¤¥�on
p�� ~ � ~ mj� � r � wirux�r�}jp�l[l���l[wjlLp�n
r � x�w ~ à�x�p�z�nqt � � � l ~ åI�
ÈÉ}jl°£op ~ r���l[wjlLp�n
r � x�w�nqp�lyru}jl°�jm<à���åWnqwj�1��x2�ywCà��)å!¤)�jnqp����WÈÉ}jl � }onqp�t�à ¸ å�nqwj� ~ r�punqwj�ql
à.Ò2å:¤¥�onqp�� ~v� x�tvmjp �¢~ l1r�}jl ~ l � x�wj�Ý��l[wjlLp�n
r � x�w��»ÈÉ}�l$r�} � p��ñz�nqt � � h%� x�w ~���~ r ~ xqzyru}jl>r�x�m
à]¥�å�nqwj� g x
r�ruxqt àKÛ[åO¤¥�on
p���� ^ �onqp�� ~ nqp�l ~ m � w�Ô=µ ¨ monqpsr ��� ��l ~ � � r�}ClL��l � r�p ���:� }onqp��ql(��ð Þ �
�y}jl[p�l*� ��~ nqw � wirul[��pun
�|�jl[m�l[wj� � w��8x�w<ru}jlÊr h m lKxqzÐ¤¥�onqp����§È|n g ��l>Ôq� ¨ ~ �jt�t�nqp �³² l ~ ru}�l
mjp�x�m�l[p�r � l ~ xqz�ru}jl ~�� ÃPr h m�l ~ x
z�¤¥�onqp�� ~�gih ru}jl � p g nqp�l�t�n ~�~ � ~ m � w�� � }onqp���lOn
wj�1n ~�~ x �L� n
rul[�
nqwir � monqpsr ��� ��l
� ^ �onqp�� ~v� wirulLp�n � r �)� n%l[��l � rup�x�t�nq��wjlÆr ��� �!��lLnq����nqw�� ~ rup�x�wj� � wirul[pun � r � x�w ~ �
�W��l � rup�x�t�nq��wjlÆr ��� nqwj� ~ rup�xqwj� � wirul[pun � r � x�w ~�� x�w ~ lLp � l_¤¥�on
p��$
on � x�p��y} � ��l\¤¥�on
p��$
on � x�p �¢~
wjxqr � x�w ~ lLp � lL� � w8��lLnq� � wirul[pun � r � x�w ~ �

^ �jnqp�� Ü(n ~�~ à/Ü-l[ÙBå_¾ ¨ ¿ �"m � w ��}on
p���l�à�lTå � w¥r � ¤¥�onqp��� ¨ �×æ:Å�æ"� æ Ô=µ ¨ ÅµÔ=µ Þ Ï�� Ô��×æ:Å ª � æ Ô=µ ¨ Ç ¨ µ Þ Ï�
Ò õ�© Å°Ô2æ�æ Ô=µ ¨ ÅµÔ=µ Þ ÏÒ
¸ Ô ©�©�© ÅµÔ ªi©q© Ô=µ ¨ Ç ¨ µ Þ Ï¸
Û ªi©q©�© Å ª æ ©�© Ô=µ ¨ ÅµÔ=µ Þ Ï Û
¥ Ô;` ªiÞ�©�©�� æ"Ô ©�© Ô=µ ¨ Ç ¨ µ Þ Ï¥

QR<S68T]N W�� d ���"��t�t�nqp h xqz!¤¥�on
p��>mjp�x�m lLp�r � l ~ � g nqp�l§t�n ~�~ à/Ü(n ~�~ åÆ��l[��l � rup ���B� }onqp���lq� ~ m � w��
nqwj� � r ~ nqwir � monqp�r ��� ��lq�

è � �ql���l[m�ruxqw ~ ��¤¥�on
p�� ~ }on � l���lLnq��} h m lLp � }onqp���l�à��:åP¤¥�on
w¥r��jt w¥�jt g lLp>n
wj�Ä��lTnq�
��~ x ~ m � w à
�OåÆ� � ��n � w��fru}jlvru} � p�� � x�tvm x�wjlLwir:xqz ��~ x ~ m � w �¢~ p�lL��n
rul[�»rux�ru}jlv��lLnq�%} h m lLp�Å
� }onqp���lÊn
wj�<lL�¢l � rup �¢�:� }on
p���l g¥h �a�°Óvà � � ó ��ÈÉ}jl � n
���jl ~ xqz!r�}jl ~ lÊ¤¥�onqwiru��t w¥�jt g lLp ~
�jl[m�l[wj�ÄxqwÝ�y}jlÆru}jl[pKru}jl$¤¥�onqp�� ��~ �¢l[z rKx�pKp � ��}irP}on
wj�jlL���½ÈÉ}jl$lL��l � r�p ���8� }jnqp���l
����lTnq�
��~ x ~ m � w$nqwj�$��lTnq�>} h m lLp � }jnqp���l¦z�x�p�¤¥�on
p�� ~ n
wj�$��lLm"rux�w ~ n
p�l ~ ��t�t�nqp � ² l[� � w8È�n g ��lKÔq� Þ �

í�w½nq�j� � r � x�w%rux-��lTn
�^} h m lLp � }jnqp���l$n
wj�Â��lTnq� ��~ x ~ m � w��f¤¥�onqp�� ~ }jn � l8nqw»nq�j� � r � xqwonq�
��� }on
p���l	�-n ~�~ x �L� n
rul[�C� � ru}<r�}jl ~ r�p�x�wj�8z�x�p � l
�:ÈÉ} �¢~§� }jnqp���l �¢~B� nq�¢��l[� � x��¢x�p � }on
p���l
��n
wj�
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�BlLwjl[pun
r � x�w � � � à �
Ô ¨ Þ

è�lLm"rux�w ~� â
£2ê(��� � á

£=÷:��� � �
£=ø{�a� Ô2ð ¨ Ô2ð ¨

�_Ô3ð ¨
�_Ô
© �_Ô

â5� á�� ��� © © �_Ô � ¨
^ �onqp�� ~� ������ � Ò

¸ ��� � Û
¥��a� Ô2ð ¨ �_Ô3ð ¨

ÇKÔ3ð ¨
�§Ô2ð Þ
Ç ¨ ð Þ Ô2ð Þ��� Ò5� Û�� © © �§Ô2ð Þ � ¨ ð Þ��� ¸ � ¥�� © © Ç ¨ ð Þ Ç ª ð Þ

QR<S68T]N W�� k �v�"�jtvt1nqp h xqz���lTnq� ��~ x ~ m � w��|l[��l � rup ���v� }onqp��qlq��nqwj�Â��lLnq�»} h m�l[p � }on
p���l1z�xqp
��l[m�ruxqw ~ nqwj�$¤¥�onqp�� ~ �

ru}�lLp�lOnqp�l°ru}jp�lLl°r h m l ~ xqz � xq��x�p � }onqp���lq�!p�lL�%àK×¦åÆ�)��p�l[lLw^àKû:åI��nqw�� g �¢�jlKà��KåÆ� � wir � ¤¥�on
p�� ~
� n
p�p h>� }onqp��ql_n
w¥r � p�lL�»à Ï×¦åÆ�jnqwir � �qp�lLl[wÂà Ïû_åÆ��nqwj�-nqwir �¢g ����lPà Ï�KåI�

^ �onqp�� ~ nqp�l8nq����n h)~ z�x��jwj�Ýn ~:g x���wj� ~ run
rul ~ x
zy}onq�jp�x�w ~¡  ru}�l h n
p�l>wjl � l[pPz�p�lLl � w
won
r��jp�l
�ó
�l � nq� ~ l<xqzBr�} ��~ ��ru}jl �sg nqp�l	�ñt�n ~�~ l ~ xqzOru}jl<¤¥�on
p�� ~8� nqwÀwjxqr g l(tvlTn ~ �jp�lL�
� � p�l � ru� h n
wj�ñtÊ� ~ r g l � w"z�lLp�p�lL�ñz�p�x�t ru}jl � p � w�
o�jl[w � l1x�wñ}onq��p�x�w ~ �CÈÉ}jl>lIÃ � lLm�r � x�wñr�x
ru} ��~B��~ ru}jlKruxqm^¤¥�on
p������y} ��� }^�jl � n h"~§g l[z�x�p�l g l � x�t � wj�$n g x��jwj� ~ rµn
r�lq��ru}¥� ~ nq�¢��x3� � wj�
ru}�lOtvlTn ~ �jp�l[t�l[w¥r�xqz�ru}�l�ruxqm>t1n ~�~ z�p�x�t � r ~ ��l � n h mjp�x)�j� � r ~ �ÐÈÉ}�lOt�n ~�~ l ~�� w1È�n g ��l§Ô�� ¨
nqp�l¦r�}jl � w�z�l[p�p�lL� g nqp�l§t�n ~�~ l ~ �

ÈÉ}jlLp�lOn
p�lÉr���x¦r h m�l ~ x
z�}on
�jp�x�w ~ � g nqp h x�w ~ nqwj�Pt�l ~ x�w ~ �Ç
�xqr�} g nqp h x�w ~ nqwj�Ptvl ~ xqw ~
nqp�l ��� x���x�p���l ~�~ mjnqp�r ��� �¢l ~ �j��
�nqp h x�w ~!� x�w ~��¢~ r ~ xqzoru}jp�lLl�¤¥�on
p�� ~ x�p�r�}jp�l[lÉnqwir � ¤¥�onqp�� ~ �!ÈÉ}jl h
nqp�lPz�l[p�t � x�w ~ à ~ m � wÂÓ���ð ¨ �y}jlLp�l¢� ��~ nqw � wir�lL��p�nq� åI�KÚox�pBlÆÃ�nqtvmj��l
�fn�mjp�xqruxqw � x�w ~���~ r ~
xqz!r���x1��m<¤¥�onqp�� ~ nqwj�<x�w�l_�jx3�yw<¤¥�on
p��Âà��£���)åÆ��Èfx ~ n
r �¢~ z h ru}�l � xq��x�p���l ~�~y� p � rul[p � xqw-x�w�l
¤¥�onqp�� ��~ p�lL����x�wjl g ���jl
��nqwj��x�wjlB��p�lLlLw��

Ü-l ~ x�w ~\� x�w ~���~ r°xqz|¤¥�onqp��>Å�nqwir � ¤¥�onqp��8mjn � p ~ n
wj�-}jn � l � w¥r�lL��p�nq� ~ m � w��ÉÚox�pÉlIÃ�nqt�m���lq�
n¥¤ Þ � x�w ~��¢~ r ~ xqzÐnqwC�jm^nqwj�%n
w¥r � �jx3�ywC¤¥�onqp��½à�� Ï�¥å�nqwj�%}on ~ t�n ~�~ Ë Ô Þ Ö Ø Ø8�¦lÆÙÊ��ÈÉ}jl
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� xq��x�p�xqz�ru}jlB�jx3�yw$¤¥�onqp��1tÊ� ~ r g l\ru}jlBn
w¥r ��� x���x�p�xqz�ru}jlO�jm$¤)�jnqp��vruxKt�nq�ql � r � xq��x�p���l ~�~ �
ÈÉ}jl¦¤ Þ }on ~¦§©¨ Ó © Ì �y}jl[p�l §Â��~ r�}jl_r�xqrµnq��n
wj���j��nqpyt�x�tvlLwir��jt nqwj�«ª ��~ ru}jl§monqp � r h �
ÈÉ}jl[p�l¦lÆÃ ��~ r � lÆÃ �[� rul[�S� ~ run
rul ~ xqz�ru}jl¬� Ï� g x���wj� ~ rµn*rulq�j�y}�lLp�l\r�}jlB£op ~ r g xq�jwj� ~ run
rul¦}on ~§­¨ ÓZÔ Ì �8ÈÉ} �¢~ mjnqp�r ��� �¢l ��~§� nq�¢��lL�Ân � n
wj�»}on ~ t�n ~�~ ËÁ`o` © �Bl[Ù:��ÈÉ} ��~ mjp�xqm�l[p�r h xqz
� lIÃ �[� r�lL�S� ~ rµn
r�l ~\�¢~ wjxqr\�jw � ¤¥�jl_rux1r�}jlÊm � x�w���ru}�lLp�l:lÆÃ ��~ rT��z�x�p�lÆÃ�nqtvmj��l
��lIÃ �[� r�lL� ~ run
rul ~
xqzfru}jl¬�£��� g x��jw�� ~ rµn
r�lq�

b�c�b�c!® ¯°h,eJ±`j³²´q`s}qlfJs�h,fJgµdJq�~�¶�j%s
Úox��jp>z�x�p � l ~ �qx � lLp�w�ru}�l � wirulLp�n � r � x�w ~8g lÆr���l[lLw'¤¥�onqp�� ~ nqw����¢lLm�r�x�w ~ �½�qpun �)� r h ����lLnq���
lL�¢l � rup�xqt1nq�qwjl[r ��� �Ðnqw�� ~ rup�xqwj�^z�xqp � l ~ �ÄÈÉ}jl<�¥rµnqwj�jnqp��ÀÜ-x)�jlL�°n �[� x��jwir ~ z�x�pKr�}jl$�Ûn
r�rulLp
ru}�p�lLl¦z�x�p � l ~ � nqwj�<n
p�lBru}jl¦z�x�p � l ~ ��l_� � ����� �¢~�� � ~�~°� w$ru} �¢~y~ l � r � x�w��ÐÈÉ}jl_z�x�p � l¦xqz|��pun �)� r h
��~ w�lL��� � � �¢g ��l � x�tvmonqp�lL�8ruxKru}�l ~ rup�lLwj�qr�} ~ xqz�r�}jl¦xqru}�lLpÉz�x�p � l ~ �

��n � }1z�x�p � l ��~ t�l[� � n*rulL� gih n§�in
�j��l g x ~ x�w��)n ~ m � w�ÔOmjnqp�r ��� �¢lq��ÈÉ}jl�l[��l � rup�x�t�nq��wjlÆr ���
z�x�p � l � nqp�p � l[p ��~ ru}�l�t�n ~�~ ��l ~�~ mj}jxqr�x�w>à ä�åÆ�|ÈÉ}�lÐ��lTnq�Bz�x�p � l�}on ~ ru}�p�lLlÐt�n ~�~��¢� lÐtvlL� � n
rux�p ~ �
bóú½nqwj� � À �_ÈÉ}jl ~ r�p�x�wj�8z�x�p � l �¢~ t�l[� � n*rulL� gih t�n ~�~ ��l ~�~ ���¢�jx�w ~ �:ÈÉ}jl�·`¸Êà Þ å�¹ ~�h tKÅ
tvl[rup h ��p�x���m(z�x�p�t ~ w � wjl ~ run
rul ~ ��n ��� x���x�p°x � rulÆr �8n
wj�Cn ��� x���xqp ~�� wj���¢l[r¤�j��ÈÉ}�l õ r h m�l ~
xqz�������x�w ~ r�}on
ryt�nq�qlB�jm8r�}jl¦x � rul[r°n
p�lB� �¢~ r � wj��� �¢~ }jl[� gih ru}jl � p � x���xqp � }onqp���lq�Çº ÏÛ2��ºjÏº � Û
Ïº �
ÛqÏº"� º Ïº¥� º Ï Û3� Í» ó à]º�ÏºI� Û ÏÛLåI�jnqwj� Í» þ àKºoÏº�ÇmÛ Ï Ûh� ¨ º Ïº åÆ�WÈÉ}jl � x���xqp ~�� wj���¢l[rT� Í» � àKºoÏºÐÇmÛ Ï ÛfÇ º Ïº åI� �¢~
��� x���x�p���l ~�~ �§nqw��v��x"l ~ wjx
r�lÆÃ ��~ r � wPwon
ru��p�lq�¥l[� ~ ly���¢�jx�w ~ ��x��j�¢� g lÉz�x��jwj��n ~ z�p�l[lymonqp�r ��� ��l ~
nqwj�%ru}�l h nqp�lKwjxqr�¾ ÔZ¿.� � � ��pun �)� r�x�wS� ��~ lIÃ�m l � rul[�Ârux g lKru}jlKz�x�p � l � n
p�p � lLp\z�x�pB�qpun �)� r h �
È�n g ��l:Ô�� ª ~ �jtvt1n
p �³² l ~ ru}jl\m�p�x�m lLpsr � l ~ xqz�ru}�l\�inq�j�ql g x ~ x�w ~ n ~�~ x �[� n
r�lL�>� � r�}1ru}�l\��lLnq���
lL�¢l � rup�xqt1nq�qwjl[r ��� ��nqwj� ~ r�p�x�wj�Kz�x�p � l ~ �

^ �onqp�� ~¦� wir�lLpun � r �)� n1r�}jlKlL�¢l � r�p�x�t�nq��w�l[r �¢� � ��lLnq�%nqwj� ~ r�p�x�w��>z�x�p � l ~ �:ÈÉ}jl � }onqp��qlL�
��l[m�ruxqw ~ à�l
�.á!�onqwj�p�oå � wirul[pun � r �"� nKlL��l � r�p�x�t�nq��wjlÆr �¢� nqwj�$��lTnq� � wirulLp�n � r � x�w ~ �y} � �¢lBwjlL�)Å
rup � wjx ~ lÆÃ"m�l[p � lLw � l_x�w�� h r�}jlB��lLnq� � wir�lLpun � r � x�w��
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ä b Þ � À º
Úox�p � l c lL��r�punq� ��}onqp��qlL� c l[��rup�nq� �¥rup�xqwj�

��Ü �W��l � r�p�x3��lLnq� ÁÂlTnq�
Ü(n ~�~ ¾ ¨ ¿ î ¨(¼ Ô © ÌoÍ þ õ�©OØ ª¥¨
Þ��À©�Ø ©�Þ Ö Ö�Ô Ø Ô õ `qØ � ©OØ×©�©�¨ Ô ©
è � z�lÆr � tvl(¾ ¨ ¿ ~ run g �¢l Ë Þ�Ø Ô�Ô ¼ Ô © Ì)ó ò à.Ò2å Ë ¨OØ Ø ª*¼ Ô © Ì)ó ò à.Ò2å �
�"m � w Ô Ô Ô Ô
��}onqp���l�à�lTå © ÇÊÔ © ©
� wir � monqpsr �¢� ��l ä b Ì ��À º

QR<S68T]N W£� y �°�"�jtvt�nqp h x
zW�inq�j�ql g x ~ x�w-mjp�xqm�l[p�r � l ~ �°ÈÉ}�lÊt1n ~�~ xqz!ru}�l:mj}jx
rux�w �¢~ � �¢� l[w
� w�â=ù��"�y} � �¢l\ru}jl¦t�n ~�~ l ~ xqzfru}jl§bóúÂn
wj�j� g x ~ xqw ~ nqp�lB� ��� l[w � wjû§â=ù��

Á»l g p � l�
 h � ��~�� � ~�~ ru}jlOr�}jlLxqp h xqzf¤)�jnqwiru�jt � }jp�x�tvx)� h wonqt ���L~ �)�y} ��� }$�jl ~�� p ��g l ~ ru}�l
~ r�p�x�w�� � wirul[pun � r � xqw��jnqw��>ru}jlBl[��l � rup�x2��lTn
��ru}�lLx�p h �y} �¢� } � x�t gj� wjl ~ ru}jl\l[��l � rup�x�t�nq��wjlÆr ���
nqwj�$��lTnq�>z�x�p � l ~ �

�DLM< Y 9=L\l q�¨M:=C&l�CV[V� Y <Slm?B>f7
^ �onqwiru��t ��}�p�x�tvx"� h wjnqt �¢�L~ à ^ ��k¦å �¢~ n � wjx�w"Å � g lL� � nqwS�¦�in
�j��l�r�}jlLxqp h �jl ~�� p ��gj� wj�:ru}�l
~ r�p�x�w�� � w¥r�lLp�n � r � x�w ~Ég l[r���lLl[w(¤¥�onqp�� ~ n ~ n ~sh t�m�r�xqr �¢� nq�¢� h z�p�l[l§nqwj� � w�z�p�nqp�l[� � x�w�£ow � wj�j�

ÈÉ}jl ~ rup�x�wj��z�x�p � lvtvlL� � n
r�x�p ~ �������jxqw ~ � � nqp�p hC� x���xqp � }onqp��qlq�1ÈÉ} ��~ mjp�x�m lLpsr h p�l[wj�jlLp ~
ru}�l¦r�}jlLxqp h�� wjx�w"Å � g lL� � nqwS� g l � nq� ~ l§r�}jlBz�x�p � l � nqp�p � l[p ~É� nqw � wirul[pun � rÉ� � ru}$x�w�l_n
wjxqru}�lLpL�

^ ��k � wir�lLpun � r � x�w ~É� nqw g l¦�jl ~�� p ��g lL� g¥h ru}jl¦m xqrul[w¥r � nq�h¾ ÔZ¿/�

ù>à]º�åWÓ°� ªV½ ÆÞ º ÇX¾ À º à�Ô�� ¨ å

�y}jl[p�l ½ Æ ��~ ru}jl ~ rup�x�wj� � x��jmj� � wj� � xqw ~ runqwirBnqwj��º �¢~ r�}jl:� ��~ runqw � l g l[r���lLlLwCr�}jl:¤¥�onqp���Å
nqwir � ¤¥�onqp��Âmon � pL� � ~ º � w � p�lTn ~ l ~ àKºÀ¿ ©OØ Ô2ï ¹ å_ru}jl ~ l � xqwj�Ýr�lLp�t �jx�t � wjn
rul ~ nqwj�½ru}�l
m xqrul[w¥r � nq� � w � p�lTn ~ l ~ �jz�x�p �[� wj�Êr�}jl¦¤¥�onqp�� ~ ruxP}on
�jp�x�w �³² lBz�x�p�t � wj�Ê¤¥�onqp���Å�nqwir � ¤¥�onqp���mon � p ~ �
ÈÉ} �¢~ mjp�x�m�l[p�r h xqz!r�}jl ~ rup�xqwj�1z�x�p � l �¢~ p�l[z�l[p�p�l[�<rux gih�~ l � l[punq�|r�lLp�t ~�� w � ���j� � wj� � w�z�p�nqp�l[�
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� xqw�£ow � wj�j� � x���x�p � x�w"£owjlLtvlLwirL��n
wj�$¤)�jnqp�� � x�w�£jwjlLtvlLwirT� � ~ nÊp�l ~ �j�¢rL�j¤¥�onqp�� ~ nqp�lOwjl � lLp
z�x��jw���z�p�lLl§nqwj��nq����n h z�x���wj�(n ~Ég x���wj� ~ rµn
r�l ~ xqz � x��¢x�p��¢l ~�~ }jnq�jp�xqw ~ �

Úox�p ~ t1nq�¢�Mº<à]º*Á ©�Ø Ô2ï ¹ åÉru}jl:£jp ~ rOrulLp�t � w �W¤¥�on
r � x�wñÔq� ¨ ��x�t � won
r�l ~ ��ÈÉ}jl ~ rup�xqwj�
� xq�jmj� � wj� � x�w ~ runqwirT� ½ Æµ� ��~ w�xqrBp�lLnq��� h n � x�w ~ rµn
w¥rL�:¡°n
r�}jlLp[� � r ��~ n � p��jwjw � wj�o� � x��jm�� � w��
� xqw ~ runqwir-�y} �¢� }'�jl[m�l[wj� ~ xqw r�}jlÂ� ��~ runqw � l g l[r���lLl[w'ru}jl^¤¥�onqp�� ~ � íôzÊ��l � xqw ~�� �jlLp-n
¤¥�onqp�� g l � wj�vmjp�x g l[���oru}jl¦� �¢~ rµn
w � l g lÆr���l[lLw(r�}jl§mjp�x g l§nqwj��ru}jl§¤¥�onqp�� � x�p�p�l ~ m�x�w�� ~ r�x
ru}�lKmjp�x g lÊl[wjlLp�� h � � w � p�lLn ~ l ~B� wCmjp�x g lÊlLwjl[p�� � l ~\� x�p�p�l ~ m�x�w��%r�x8�jl � p�lLn ~ l ~§� wC� ��~ rµnqw � lq�
ÈÉ}jl[w�� ½ Æ � nqw g lÉ�yp � r�rul[w � wKrul[p�t ~ x
z�r�}jlylLwjl[p�� h xqz ru}�l°m�p�x g lyt�x�tvlLwir��jt r�punqw ~ z�lLp�¾ ÔZ¿.�

½ Æ[àBà_å�Ó Ô ¨ ¤
àsÔqÔÂ�©Ã\� ¨ �­Ä2å��¢w�àÊ» à�» ó ð
ì�ó Å ¹�Æ å à�Ô�� Þ å

�y}jl[p�l_à �¢~ r�}jlBt�xqt�l[w¥r��jtdrup�nqw ~ z�l[pL�v�ÇÃ ��~ r�}jl\w¥�jt g lLp�xqz � x��¢x�p � }jnqp���l ~ à Þ åI�m�©Ä �¢~ ru}�l
w¥�jt g lLp§xqz�¤¥�on
p���
�n � xqp ~ à/ØiåI�|nqw��Âì Å ¹�Æ �¢~ n ~�� nq��lPz�n � rux�p[��ÈÉ} �¢~ z�x�p�t x
z�ru}�l ~ rup�xqwj�
� xq�jmj� � wj� � x�w ~ rµnqwir ~ }jx3� ~ r�}on
r:n ~ r�}jlvt�x�tvlLwir��jt rup�nqw ~ z�l[p � w � p�lTn ~ l ~ � � x�p�p�l ~ m x�wj� � wj�
rux%n-�jl � p�lTn ~ l � wñ� ��~ runqw � lq�!ru}�l � wirul[pun � r � x�w ~ r�p�l[wj�qru} g l[r���lLl[wÄ¤¥�onqp�� ~ �jl � p�lTn ~ l ~ � � ~
à á �F� ½ ÆKá © ��r�} ��~ m�p�x�m lLpsr hñ��~:� nq�¢��lL�ñn ~�h tvm�ruxqr ��� z�p�lLl[�jx�t��^ì Å ¹�Æ'mjp�x �)� �jl ~ n
~�� nq��lÉz�x�pWr�}jl�l[wjlLp�� hPg x��jwj�on
p hPg l[r���lLlLw$n ~�h t�m"ruxqr ��� n
��� h z�p�l[ly¤)�jnqp�� ~ n
wj� g x��jw�� ~ run
rul ~
xqz�¤¥�onqp�� ~ �

e T]N2>"9;:=C}È�Nw<S�´ÉóCV[MN2T
ÈÉ}jl>�¦��n ~ }jx3��Å.Á»l � w g l[p��
Å���nq��nqtøà/�BÁ��jå\l[��l � rup�x2��lTn
�Âtvx"��lL�W�jw � £ol ~ ru}jl�n g lL� � nqw%lL�¢l � Å
rup�x�t�nq��wjlÆr ��� ¸ÊàsÔ2å Å �inq�j�ql_ru}�lLx�p h � � ru}(r�}jlÊwjx�w)Å�n g lL� � nqw«·`¸Kà ¨ å � ��lLnq� ��~ x ~ m � w<��p�xq�jm
ruxvz�x�p�t¿r�}jl(·`¸Êà ¨ å � ¼ ¸ÊàsÔ2å � lL��l � r�p�x3��lLnq����p�x���m���¸ÊàsÔ2å Å p�l[mjp�l ~ lLwir ~ ru}jl_lL��l � r�p�x�t�nq�
Å
wjlÆr ���$~sh tvtvl[rup h ��p�xq�jmÄ�y} �¢� } �¢~ �qlLwjl[pun
r�lL� gih ru}�l-l[��l � rup ���$� }onqp���l ^ �WÈÉ}jl:·`¸Kà ¨ å �
��lTnq� �¢~ x ~ m � wP��p�x��jm�n � r ~ xqwj� h x�w��¢l[z rsÅ�}onqw��jlL�vmonqpsr ��� ��l ~ �i}jl[w � lyru}jlHÅ ~ � gj~�� p � m�rT�l¸Êà�Ô2å �
p�l[mjp�l ~ l[w¥r ~ ru}�l°��lTnq�P} h m�l[p � }on
p���l���p�x���mv�y} �¢� } � x��jmj�¢l ~ rux g xqr�}��¢l[z r�nqwj�vp � ��}ir�Åô}onqwj�jl[�
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monqpsr �¢� ��l ~ �
� �[� x�p�� � wj�Kr�xPr�}jl¦lL�¢l � r�p�x3��lTnq�8tvx"��lL�.�)ru}jp�lLlB��lTnq� �¢~ x ~ m � w � �jp�p�lLwir ~ à §ÇÊ÷ å � xq�jmj��l\r�x

nqw ��~ x
rup � mj��lÆr¦xqzÉt�n ~�~��¢� l � l � r�x�p:�in
�j��lP£olL�¢� ~ àBb Ê÷ åB� � ru} ~ rup�lLwj�
ru} º ���y} � �¢lvr�}jl���lTnq�
} h m�l[p � }onqp���l � �jp�p�lLwir»à ß �÷ å � xq�jmj��l ~ rux�nqw ��~ x ~�� wj����lÆr>wjl[��rup�nq�B�inq����l<£olL�¢� à���÷qå�� � r�}
~ r�p�l[wj�qru} º�Ë ð ¨ ~ � � }-r�}on
rÉru}�l§l[��l � rup�x3��lLnq� � wirul[pun � r � x�w � nqw g l\�yp � r�rulLw-n ~ ¾ Ø+¿.�

�aÌ º à § Ê å ÷ b Ê÷ �ÍÌ º�Ë¨ à ß � å ÷ ��÷ Ø à�Ô�� ª å

ÈÉ}jl[w��oru}jl¦mj} h)~��¢� nq��£ol[��� ~y� nqw g lB�yp � r�rul[w � w8rul[p�t ~ xqzÇb Ê÷ nqwj�{��÷"�
b ú÷ ÓTÎ Ô

¨ àBb Í÷¡Ï ÌÓb ó÷ å à�Ô�� æqå

nqwj���

'�÷¦ÓÐ��÷ � x ~ â�ÑvÇab �÷ ~�� w�â�Ñ à�Ô��×Ø�å
�h÷_Ó°���H÷ ~�� w�â�ÑvÇ¦b �÷ � x ~ â�Ñ Ø à�Ô���`qå

bóú÷ p�l[mjp�l ~ lLwir§ru}jlKm�} h)~���� n
� � }onqp��qlL�^t1n ~�~���� lDb g x ~ x�w ~ �\�h÷8p�lLmjp�l ~ lLwir ~ ru}jlKm�} h)~���� n
�
wjl[��rup�nq�|t�n ~�~��¢� l(� g x ~ x�w���nqwj�C'H÷1p�lLmjp�l ~ l[wir ~ ru}jl:wjlL��r�punq��t1n ~�~ �¢l ~�~ mj}jxqr�x�w<£ol[������â�Ñ
��~ ru}jl � nq�¢��lL��ru}jl_��lLnq�(t � Ã � w��>nqwj�q��lq�\����lLnqp�� h ��r�}jlÊmj} h)~��¢� nq��mj}jxqr�x�w%nqwj���N£olL�¢� ~ nqp�l
t � Ã"l ~ xqzfru}�l§w�lL��r�punq�\b �÷ nqwj�Ò��÷Ê£ol[��� ~ �

ÈÉ}jl���lTn
��t � Ã � w��_n
wj����l_àKâ�Ñ�å � nqw g l°p�l[�Ûn
r�lL�vrux_r�}jly��lLnq� ��~ x ~ m � w>nqwj�v��lLnq�P} h m lLp�Å
� }onqp���l � x���mj� � wj� ~ nqwj�$ruxKr�}jl¦lL��l � r�p�x�t�nq��wjlÆr �¢�\� x���mj� � wj��à/â2å gih �

â\Ó º ~�� w�â�Ñ-Ó º Ë ¸)Ó Ò;â�Ñ à�Ô�� õ å
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Úo�jp�r�}jlLp�t�x�p�lq�*ru}jl���lLnq�§t � Ã � wj�°nqwj���¢l�p�lL��n
rul ~ r�}jlIb � x��jmj� � wj�:à ºÕÔ åfn
wj�Â� � x��jm�� � w��
à ºÕÖ å�ruxKru}jl¦l[��l � rup�x�t1n
��wjl[r ���\� x��jmj� � wj� gih �

ºÕÔ Ó â
~�� w�â�Ñ à�Ô��×Ö�å

ºÕÖ Ó ºÕÔ � x ~ â�Ñ�Ó â
~�� w�â�Ñ � x ~ â�Ñ àsÔ���Ô © å

ÈÉ}jl � x��jmj� � wj�§xqz � }on
p���l[�>¤¥�onqp�� ~ n
wj�>��l[m�ruxqw ~ r�x_r�}jlOmj}�xqrux�w�£olL�¢� ��~ mj�jp�lL� hv� l � rux�p[�
��x3��l � lLpL�|¤)�jnqp�� ~ n
wj�Â�¢lLm�r�x�w ~¦� xq�jmj��lKr�x�r�}jl�b nqwj��� g x ~ xqw ~§�)� n g xqru} � l � r�x�p:n
wj�
n*Ã � n
� � l � rux�p � xq�jmj� � wj�%z�x�p�t ~ �ÄÈÉ}jl � lLpsrulÆÃÄru}jn
r � x��jm���l ~ ¤¥�onqp�� ~ nqwj�Ä��lLm"rux�w ~ r�xÂru}�l
� }onqp���lL��b £ol[��� ��~ m��jp�l[� h àBùÚ�×'BåÆ�

�aÌ ºÕÔ
Ñ ¨ ä ÷ à�Ô��ñä ò å

¨ � àsÔ���Ô�Ô2å

�y}jl[p�lCØ Í�Ì ç)Ù!Úó �¢~ ru}jl¦mjp�x���l � r � xqw-x�m lLp�n
ruxqp�z�x�pÉ��lÆz r�Å�}jnqwj�jl[� � �jp�p�lLwir ~ ��ÈÉ}�l§m��jp�l1àÎùÚ�×'\å
� xq�jmj� � wj�8xqzÐru}jl � }jnqp���l[� � �jp�p�lLwir � lLpsrulIÃ ��~ n8p�l�
ol � r � xqw^x
zIbóú g x ~ x�w ~¦� x��jmj� � wj�>xqwj� h
ruxP�¢l[z ry}onqw��jlL�$z�lLp�t � x�w ~ �


�l � nq� ~ l g x
ru}»p � ��}ir_nqwj�Â��lÆz r�Å�}jnqwj�jl[�»monqpsr �¢� ��l ~¦� x��jm���l�r�x�r�}jl��d£olL�¢����r�}jl � lLpsrulIÃ
z�n � rux�p�z�x�p � x��jm�� � w��K¤)�jnqp�� ~ nqwj�$��l[m�ruxqw ~ ruxKru}�l§w�lL��r�punq�M�F£ol[��� ��~ nPt � Ã1xqz � l � ruxqp�n
wj�
n*Ã � n
��z�x�p�t ~ �

�aÌ ºÕÖ
¨ ä ÷ à ¸ ÄÛ � ¸ ÄÜ ä ò å-� àsÔ���Ô ¨ å

�y}jl[p�l ¸ ÄÛ nqwj� ¸ ÄÜ nqp�l>r�}jl$wjlL�"rupun
� � l � ruxqp�n
wj�Àn2Ã � nq� � x��jmj� � wj� ~ �Wp�l ~ m l � r �¢� lL� h �½ÈÉ}jl ~ l
� xq�jmj� � wj� ~ nqp�l ~ m�l �L� £ � r�xÂr�}jl-¤¥�on
p�� ~ n
wj�À�¢lLm�r�x�w ~v� w � x�� � l[� � w�ru}�l�m�p�x � l ~�~ nqw�� nqp�l
~ m l �[� £ol[� � w$È|n g ��lPÔ��×æu¾ Ø+¿/�

ÈÉ}jl�� � �q� ~ t�l � }onqw �¢~ tû��n ~Ð� wirup�x"��� � l[�vr�x¦r�}jl��)rµn
wj�onqp��>Ü-x)�jl[��n ~ n§tvlTnqw ~ r�x¦� �¢� l
ru}�l(b nqwj��� g x ~ x�w ~ t�n ~�~ �y} � �¢l_�¢lTn �)� wj�vru}jl:mj}jxqr�x�w(£ol[���<t�n ~�~ ��l ~�~ �OÈÉ} ��~ mjp�x�m x ~ lL�
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z ¸ Ä� ¸ ÄÝ£2ê)�Ê£=÷t�Ý£=ø Íó Íóâ Ì � á Ì ��� Ì � Íó Ç ¨ ~�� w ó â�Ñ � Íó��� ¸ �¤¥ Íó � ý � ~�� w ó â�Ñ Íó���IÒV�ÊÛ Å Íó Ç ó� ~�� w ó â�Ñ Å Íó
QR<S68T]N W�� | � c l[��rup�nq� � l � ruxqp�nqw��>n*Ã � n
� � x���mj� � wj� ~ rux_�)runqwj�on
p��1Ü-x"��lL�oz�lLp�t � x�w ~ à�¤¥�on
p�� ~
nqwj����l[m�ruxqw ~ åI�

� � ��� ~ £jlL���8�qx � lLp�w ~ ru}jlBt�n ~�~ l ~ xqz�nq�¢��monqpsr �¢� ��l ~ n �[� x�p�� � w��ÊruxKru}jl ~ rup�lLwj�qr�}8� � ru}>�y} ��� }
ru}�l h>� x��jmj�¢l�r�x � rL�!ÈÉ}jlBmjp�x�monq�in*rux�p�xqz�ru}jl\� � �q� ~ £ol[�����)ru}jl\� � �q� ~�g x ~ x�w��j}on ~ wjxqr g l[lLw
lÆÃ"m lLp � tvlLwirµnq�¢� h x gj~ lLp � lL���

Ù � n»ru}jl%� � ��� ~ t�l � }onqw �¢~ t n
wj� ru}jl � l � r�x�p�nqwj� n*Ã � n
� � xq�jmj� � wj� ~ x
z:¤¥�onqp�� ~ n
wj�
��l[m�ruxqw ~ rux¦ru}jl�b nqwj�$� g x ~ x�w ~ �ir�}jl��BÁ��Êtvx"�jl[�jp�l[�Ûn
r�l ~ ru}�lHb nqwj�$� g x ~ x�wPt1n ~�~ l ~
ruxKr�}jlB��lLnq�8t � Ã � wj�Pnqw�����l gih �

é Ô Ó�é Ö � x ~ â�Ñ àsÔ���Ô Þ å

ÈÉ} �¢~:��~ n-�¢lTnq� � wj��x�p���lLpL��rup�l[l1�¢l � l[��l[¤)�jn
r � x�wÂ�y} �¢� }½n
r:} � ��}�lLp§x�p��jl[p ~ ��x������ñwjl[lL�»r�x
n �[� x��jwiryz�x�pÉp�nq� � n*r �¢� l � x�p�p�l � r � x�w ~ �

b�c�b�c�Þ ß�à�áJâEßãàäß�â¬h,fJgæå àçß è�~�q�g¬eJ¶©kvu�q`f
ÈÉ}jp�lLl°lL��l � r�p�x3��lLnq�v�)runqwj�onqp���Ü-x"��lL�omjp�x � l ~�~ l ~ nqp�l � tvm x�p�runqwir|rux¦ru} ��~ nqwon
� h)~��¢~Wg l � nq� ~ l
ru}�l h nqp�l g n � �¥��p�xq�jwj� ~ ruxKru}�l§� � lL�¢l � rup�xqw(Ç mj}jxqr�x�w ~ lTn
p � } ~�� ��wjn
ru�jp�lq�

ÈÉ}jl�£jp ~ rL�|n
wj�»��nqp���l ~ r g n � �¥��p�x��jwj��� ��~ � Ç ä Í mjp�x"��� � r � x�w����y}jl[p�lvru}jl��a��l � n h)~
��l[m�ruxqw ��� nq��� hC� w»r�}jl>l[��l � rup�x�w � }onqwjw�lL�.�%Ú � ���jp�l-Ôq�¢Ô ~ }jx3� r�}jl>�¢lTnq� � wj�(xqp��jl[pKÚol h wjt�nqwé!êpëíì�î\ï©ì,ð5ñóò�ô�õ�òöòQ÷*ø*ù¦úíûöü5ð5õ�ô!ýöñþü)î�ÿíï©ì ñþî�ô � õ�ð5ì��Qû�ì �������	� î�úíû�ü5ð5õ�ô!ý�ñ ü-î � î�ðJò�ü � û�ì ôZü)î�ò�ñ ð5ì�û�ñ î�

�÷��$ù��£øAù¬ú�û�ü5ôZì$ò�ò�ì�ò��
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� � nq��pun
t ~ z�x�p��'ÇFä mjp�x)�j� � r � xqw��r�'ÇFä�m�p�x)�j� � r � x�w � nqwÀx �[� �jpv�y}jlLw nÂmj}jxqr�x�w �¢~
pun
� � n
r�lL�ñx+� nqw � w � xqt � wj�-¤¥�on
p����Ðn ~Ê� �¢��� ~ rup�n
rul[� � w à/niå§nqwj� à g å§xqz�Ú � ���jp�l�Ô���Ô��CÈÉ} �¢~
��~ p�l[z�l[p�p�l[�Âr�x-n ~§� w � r � nq� ~ run
rulPp�nq� � n*r � xqw�� � wjxqru}�lLp¦mjp�x)�j� � r � x�w%t�l � }onqw �¢~ tZz�x�p�� ÇÀä
l � lLwir ~1��~ ru}jp�x��j��}�£owon
� ~ rµn
r�l-p�nq� � n
r � x�w��W�y}jlLp�l(n
wÀlL�¢l � rup�xqwÄp�nq� � n*rul ~ x"� xqwjl-x
zOru}�l
x���r���x � wj�KlL�¢l � r�p�x�w ~ ��n ~y~ }�x2�yw � w�Ú � ���jp�l:Ô��¢Ôià � åI�

q

q’ γ

*γZ/ q

q’ *γZ/

γ

à�niå à g å

q�
q’�

*γ�Z/

e�
e�

γ�

à � å

GI?]J}LM:=N W��KW ��Èfp�l[lK��l � lL�|Úol h wjt�nqwC� � n
��punqt ~ z�x�p�� ÇÄäÂmjp�x"�j� � r � x�w��BÚ � ���jp�l ~ à/niåOn
wj�
à g å_nqp�l1mjp�x"�j� � r � x�w �)� n � w � r � nq� ~ rµn
r�l1pun
� � n
r � x�w � wÂru}�l�r�Å � }onqwjw�lL��n
wj�ñ�"Å � }onqwjwjl[� ~ �!p�lIÅ
~ m l � r ��� lL� h �ÝÚ � ���jp�l^à � å �¢~K� wjwjl[p g p�l[t ~�~ rup�nq}j�¢�jwj�%mjp�x)�j� � r � x�w�à/nq� ~ x � n
����l[�½£owonq� ~ rµn
r�l
pun
� � n
r � x�woåÆ�

b Çï�'l � lLwir ~ nqp�l¦n g n � �)�qp�x��jw�� ~ x��jp � lB�y}jlLw g x
ru} g x ~ x�w ~ ��l � n h8� w8ru}jlBl[��l � rup�x�w
� }onqw�wjlL�/�{b á â=£�nqwj�a��á â3â��ñÈÉ}�l8p�l ~ �j�¢r �¢~ ru}�p�lLl$l[��l � rup�x�w ~K� wñr�}jl>£owon
� ~ run
rul
�
ÈÉ} �¢~>g l � x�tvl ~ n g n � �¥��p�x��jwj� � z\x�wjl<xqzBr�}jl<l[��l � rup�x�w ~ r�pun � l[� ~ r�}jp�x�����} n»m x�p�r � x�wÄxqz
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ru}�l���l[rul � r�x�pKru}on
r � nqwÝwjxqrP� �¢~ r � wj��� �¢~ } � }on
p���l[�Ämon
p�r �¢� �¢l ~ z�p�xqt wjl[��rup�nq�Éx�wjl ~ �ÄÜ-x�p�l
� w"z�x�p�t�n
r � x�wCn g x���rBr�}jlP�jl[r�l � rux�p ��~B� w»�)l � r � x�w Þ � ¨ �vÚox�pBwjx3�¦�f��l ~ }jx3� � wÂÚ � ���jp�l>Ô�� ¨
}jx3�°b Ç¦�'mjp�x"�j� � r � x�w$x �[� �jp ~ � � ru} � w>ru}jlBz�p�nqt�lÆ��xqp��>xqzfru}�l:�¥rµnqwj�jnqp��(Ü-x)�jlL�/�

q

q’ W

Z q

q’ Z

W

à�niå à g å

q�
q’�

W
� W

�

Z
�

à � å

GI?]J}LM:=N W�� d �ÐÈfp�l[l_�¢l � lL��Úol h wjt�nqw$� � n
��punqt ~ z�x�pHb Ç¦� mjp�x)�j� � r � x�w���Ú � ���jp�l ~ à/niå�n
wj�
à g åyn
wj�Âà � åÉnqp�lBr�Å � }jnqwjwjl[�.�j�"Å � }onqwjw�lL�.��n
wj� ~ Å � }on
wjwjlL��mjp�x"��� � r � x�w���p�l ~ m�l � r �¢� l[� h �

è � �ql�b Ç � mjp�x)�j� � r � x�w��I�FÇ ��l � l[wir ~>� nqw g l(n ~ x��jp � l<x
z g n � �¥��p�x��jwj� �y}�lLw
g xqru}a� g x ~ x�w ~ ��l � n h½� w½ru}jl8l[��l � rup�x�w � }onqwjwjl[�.��nqwj��x�wj� h»� z°x�wjl8xqz°ru}jl8l[��l � rup�x�w ~K�¢~
t ��~�� �jlLwir � £ol[� n ~ nñmj}�xqrux�w ���jl(rux�nñ��n � �Ýxqz � }onqp���l � �jl[wir � £ � n
r � x�w � w ru}�l<�jl[r�l � rux�p[�
Ú � ���jp�l-Ô�� ¨ � ���¢� ~ r�pun
r�l ~ }jx3�Á� Ç � mjp�x)�j� � r � x�w½x �[� �jp ~ � � r�} � wñr�}jl>z�punqtvl[��x�p��Âxqz°ru}�l
�)runqwj�onqp��<Ü�x"�jl[�.�



K?L�M�N�OQP�RTSVUXWZY*OQR\[^]H_`KaO%W-[�Y Ô ª

q

q’ Z

Z q

q’ Z

Z

à�niå à g å

GI?]J}LM:=N W£� k ��Èfp�l[lÊ��l � lL��Úol h wjt�nqw<� � nq��p�nqt ~ z�x�p��ÝÇ¢� mjp�x"�j� � r � x�w��°Ú � ���jp�l ~ à�niå°n
wj�
à g åyn
p�l\r�Å � }onqwjw�lL�fnqwj�$�"Å � }onqwjwjl[��mjp�x)�j� � r � xqw��jp�l ~ m l � r �¢� lL� h �

b�c�b�c�� è«h ~mkmqlf��Ðu�s�kv~£u��\e�k�uZq`f dJe\fJ¶©k�uZqlfJs
� rKru}�l8È�l � n*rup�xqw���m�p�xqr�x�w ~ nqwj�Ýnqwir � mjp�xqrux�w ~ nqp�l � x���� � �jl[�»� � r�}�n � lLwir�lLpPxqz°t1n ~�~ lLw)Å
lLp�� h à�Ñ Ò2åBx
z\Ô�� Ö�Ø$È�lÆÙÊ��ÈÉ}jl � wirul[p�l ~ r � wj�-m�} h)~����L~ x �[� �jp ~:� w^��lLlLm � wjl[�Ûn ~ r ���:� x��¢� ��~�� x�w ~ �
�y}jl[w>ru}jl�¤)�jnqp�� ~ nqwj�.µ
x�pÐ�����jxqw ~�� w�r�}jl\mjp�xqrux�w ~�� wir�lLpun � r�� � ru}vru}jlOnqwir � Åô¤¥�onqp�� ~ nqwj�Fµ
xqp
���¢�jx�w ~_� w»r�}jl>nqwir � mjp�xqrux�w ~ �C�°x2��l � lLp[�Ðr�}jl � lLwirul[pKxqzyt1n ~�~ l[wjlLp�� h x
z°n(� �¢� lLw½¤¥�onqp���Å
nqwir � ¤¥�onqp�� � x���� ��~�� x�w<� � ���Wwjxqr g l(Ô�� Ö�Ø$È�lÆÙ ~�� w � lvru}jl�¤¥�onqp�� ~_� nqp�p h x�wj� h n�z�p�n � r � x�w^xqz
ru}�l°r�xqrµnq�om�p�xqr�x�w1l[wjlLp�� h �WÈfx_��wj�jlLp ~ runqwj�1r�}jlOmj} h)~��¢�L~ nqwj�v�jpunT� ��x)x"� � x�w � �¢� ~�� x�w ~ �"x�w�l
tÊ� ~ r°}on � l§nqw��jwj�jl[p ~ runqwj� � wj�vxqz�r�}jl¦lLwjl[p�� h xqz�r�}jl � wirul[pun � r � wj�Kmonqpsr ��� ��l ~ ��Úox�p�ru} ��~ �jnqw
�jwj��lLp ~ rµnqw�� � wj�vxqzfru}jl ~ rup�� � ru��p�l§xqz�r�}jl¦mjp�x
rux�w ��~ p�lL¤¥� � p�lL���

Á»l�mjp�l �)� x�� ~ � h tvlLwir � x�wjl[�_ru}jn
r!n°mjp�x
rux�w �¢~ n g x��jwj� ~ rµn
r�l�xqzv�����°¤)�jnqp�� ~ ���°x3��l � lLp[�
ru} ��~\�¢~ wjxqr§n � x�t�m���l[r�lÊm �¢� ru��p�lKxqz�ru}�lKmjp�xqr�x�w��_{Wp�xqr�x�w ~ nq� ~ x8}on � lP���¢�jx�w ~O� wirul[pun � r � w��
� � r�}(ru}�l:¤¥�onqp�� ~ nqwj�(� � ru}<lLn � }Cxqru}�lLpL�\�¦�¢�jx�w ~ mj� � r�r � wj� ~ m�x�wirunqwjlLxq� ~ � h z�x�p�t ~y�)� psru�onq�
¤¥�onqp��iÅ�nqwir � ¤)�jnqp��$mon � p ~ � � r�} � w$ru}�l:mjp�xqrux�w���ÈÉ}jl:¤¥�on
p���Å�nqwir � ¤¥�onqp���mjn � p ~ n
p�l � nq���¢lL� �;�¤ 
¤¥�onqp�� ~ �ÂÈÉ}�l8�����jxqw ~Ê� xqw ~ r � ru�"rul8n ~�� ��w � £ � n
w¥r:m�xqp�r � x�wñxqzÉr�}jl8mjp�xqrux�w½tvx�tvlLwiru��t-��Ë
æ © ç>��ÈÉ}jl�w�l[r ~ �jt xqz ~ lTn�¤¥�onqp�� ~ nqwj�Ânqwir � ¤¥�on
p�� ~ t:� ~ r g l ² l[p�xj�fp�l ~ �j��r � wj� � w^n-wjlÆr
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¤¥�onqp�� � xqw¥r�lLwir°xqz%�£�Ç�o�!ÈÉ}�l ~ l¬�£���K¤)�jnqp�� ~ � �¢� lOru}�lBmjp�xqr�x�w � r ~ ¤¥�onqwiru��t¿w¥�jt g lLp ~ n
wj�
nqp�l � nq���¢lL�"!� "1³����#Ê�¦¤¥�on
p�� ~ �

{|nqpsrux�wFk ��~ rup �¢g ��r � x�w ~ Ú���w � r � x�w ~ à�{ÐkBÚ ~ å8�jl ~�� p �¢g l%ru}�lÂmon
p�ruxqw ~ rup�� � ru��p�l»x
z:ru}�l
mjp�xqrux�w�nqwj�vru}jl°mjp�x g n gj� � � r h ru}jn
r�n_� ��� lLw�monqpsrux�w � nqp�p � l ~ z�pun � r � xqw(í>xqz�r�}jl�tvx�tvlLwiru��t-�
ÈÉ}jl h nqp�l���l[rul[p�t � wjl[�1z�p�xqtdlÆÃ"m�l[p � t�l[w¥r ~�~ � � }$n ~ r�}jx ~ lO� ~�� wj�_��lLm"rux�w ~ n ~ mjp�x g l ~ xqz�ru}�l
~ r�p�� � ru�jp�l�x
z�ru}�l�mjp�xqruxqw��vè�l[m�ruxqw ~ � � ��� � wirulLp�n � r¦� � ru}^¤)�jnqp�� ~¦�"� n�l[��l � rup�x3��lLnq�<z�x�p � l ~ �
g ��r�wjxqr�� � ru}�������x�w ~ �"n
r���lLnq� � w��:x�p��jlLp[��Ü-lTn ~ �jp�lLtvlLwir ~ xqz�ru}jl ~�� n
r�rul[p � w�� � p�x ~�~�~ l � r � x�w
xqz�ru}jlP��l[m�ruxqw"Å�mjp�xqruxqw � x���� ��~�� x�w ~ mjp�x �)� �jl�n$��� � t�m ~ l � wir�x�r�}jl ~ rup�� � r��jp�l�xqzÐru}jlvmjp�x
rux�w��
ÈÉ}jl_{�kBÚ ~ ��lLm lLwj� g xqr�}-xqwjíCn
wj�-r�}jl_tvx�tvlLwiru��t rup�nqw ~ z�lLp°xqz|r�}jl_m�p�x g lq�&àP� � r°��x3�
tvx�t�l[wiru�jt r�punqw ~ z�lLp[�oru}jl§mjp�x
rux�w-nqmjm lTnqp ~ r�x g l§nvm x � w¥r°mon
p�r �¢� �¢lq� � ~ ru}jl¦tvx�t�l[wiru�jt
rup�nqw ~ z�lLp � w � p�lLn ~ l ~ �oru}jl ~ r�p�� � ru�jp�l_x
z�r�}jl_m�p�xqr�x�w�nqwj�$ru}jl ~ lLnvxqz|monqpsrux�w ~yg l � x�t�l¦tvx�p�l
nqmjmjnqp�l[w¥rL�

ÈÉ}jl�z�x��¢��x3� � wj�$��02� �Ý0O1³�%��tÊ� ~ r g l�x gj~ l[p � l[�vr�xBp�l � x � l[p!ru}jl � nq�¢lLw � l�¤¥�onqp�� ~ r�p�� � ru�jp�l
xqzfru}jl¦mjp�xqruxqw��

& Í
Ï ¾	�|à-í��Êà ó å��'Ï��à]í��Êà ó å�¿&�oí8Ó ¨ àsÔ���Ô ª å& Í
Ï ¾ ��à-í��Êà ó å�� Ï� à]í��Êà ó å�¿&�oí8Ó Ô àsÔ���Ô2æ�å& Í

Ï ¾ ·UÆ(' Ã)' *uà]í��Êà ó å�� Ï·UÆ(' Ã)' *uà]í��Êà ó å�¿&�oí8Ó © àsÔ���Ô3Øiå

�y}jl[p�l�í �¢~ r�}jl-z�p�n � r � x�wÝxqzBtvx�tvlLwiru��tønqwj�¢à �¢~ r�}jl(tvx�tvlLwiru�jt r�punqw ~ z�lLp[�Ë��¤¥�on2Å
r � x�wÝÔ��¢Ô ª tvlTn
w ~ r�}on
r¦ru}�l¢�ñ¤¥�on
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xqzÐ� � ��}irT� � ��nqwj�^{W�Ûn
w � �Få ~¦� xqw ~ runqwir¦� �¢�)� ��lL� gih ¨ ¤W�65o��rux$�jw � r h �:�"l[r�r � wj�>ru}jl ~ m�l[lL�%xqz
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r � x�wPxqz�¤¥�on
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RUN II TRIGGER SYSTEM

Detector Elements

GLOBAL 
LEVEL 1

L1 
CAL

COT

XFT

 MUON

MUON
PRIM.

L1
MUON

 L2 
CAL

CAL

XTRP

L1
TRACK

SVX 

SVT

CES

XCES

PJW 9/23/96

GLOBAL 
LEVEL 2 TSI/CLK
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â Ûÿå æ*à�à Ûaå Ü Û ê<ßsÝ�ß � ëäç å Ü�á©æ*çÑæ � à�ëTç<çïë ì â Û à�Þ
î�ò Û Ý Û~å æ*àÈà Ûaå Üuá1æ*çäÝ�ßsà Û çäæsÜ�ÝÈëA@ å á Û ç²Ü�Üuæ>ß å�å ëäà�ß�Ü Û ã1ø ìlÛ ßsÝ�ëTà Û Ü�ò ÛÂÛ ç Û à�÷søÇæ �
Û ã Ûaå Ü�à�æ5�ì ßs÷*ç Û Üuá å æ*âRx Ûaå ÜuÝ6B¯ñ Ûÿì ëäÝÈÜ�ßsã1Ý�æ`Ý å ßsã Û w87 æ*âRx Û�å Ü Û ç Û à�÷*á Û Ý�ß�Ü�ç²ÜuëäûTã Û �¤ã Û ö Û ã Þ
î�òäá©Ý å òóßsûUÜ Û à å æ ö Û à�Ý�Üuò Û çïÜ�ëäûäã Û �ôã Û ö Û ã Û ç Û à�÷sø�Ý å ßsã Û Ý,ßsûäûäã1á Û ê�Ü�æ�w87 æ*âïx Ûaå Ü�Ý,á1ç

Üuò Û êóß�Üuß<ß�çäêcÜuò ÛlÛ ç Û àÈ÷sø�Ý ìhÛ ßsàÈá©çä÷ å æ*àÈà Ûaå Üuá1æ*çäÝ"ßsûäûäã1á Û ê�á©ç�Üuò Û Ý�á ì ëäã©ß�Üuá1æ*ç5Þ>_ Û ßsã©ÝÈæ

Ê A
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[6\�XJI Ê d
Ý�ë ìlì ßsà�áLK Û Ü�ò Û Ý�øRÝÈÜ Û�ì ß/Üuá å Ý æ*ç�Üuò ÛlÛ ç Û àÈ÷sø�Ý å ß�ã Û Ý"ßsçäê Û ç Û à�÷sø�Ý ìlÛ ßsà�á1çä÷ å æ*àÈà Ûaå Üuá1æ*çäÝaÞ
î�ò Û Ý�ß ìlÛyå æ*àÈà Ûaå Üuá1æ*çäÝ�ßsà Û ßsûäûäã1á Û ê Üuæ Û ã Ûaå ÜuàÈæ*çäÝ�ßsçTê`ûäòäæsÜ�æ*çäÝ�Ý�á1ç åaÛ Ü�ò Û ø Û�M òäá1âäá1ÜGÝ�á ì á©ã©ßsà
â Û òóß ö á©æ*à�á1ç Üuò Û~å ß�ã©æ*àÈá ìhÛ Ü Û à�Ý�Þ

NPORQ S�ÁUTFV�þXW YÑÅ[Z�\?TF]
^`_bac_ba d&egfihAjlknmpoUm2e�qrhsjltufJvwknfJxzy�{JtnhAtufJv
éGá1÷*ëäà Û �UÞ�0}| ß1~hÝ�òTæ�ñ!Ý�Ü�ò Û êTá Û ã Ûaå Üuà�æsç ì ß�Ý�ÝÇêTá©ÝÈÜ�à�á1âäëTÜuá1æ*ç � æsà å�Û ç²Üuà�ßsã�� åaÛ ç²Ü�àußsãV� Ø �R�å ß�çäêäá©êäß�Ü Û Ý å æ ì ûóß�à Û êhÜuæ"Ý�á ì ëäãèß�Ü Û êÇ� Ø �R�TÛ ö Û ç²Ü�ÝaÞ8î�ò Û êóß�Üuß���â�æ*ÝÈæ*ç ì ßsÝ�Ý8û Û ß8�ïÝgß/Ü
| �8� | �s����� | �*^ ~�� Û6� ñ!á1ÜuòÑñ!á©êUÜuò*|��T| Ês����� | �*� ~�� Û6� Þ�î�òïëäÝ�ð�ñ Û ç Û�Û ê,Ü�æÇÝ å ßsã Û Üuò Û wc�å ã1ëäÝÈÜ Û à Û ç Û à�÷*á Û Ý�á©ç>Üuò Û êóß�Üuß"ëäûlÝ�ë å ò�Ü�òóß�Ü8Üuò Û û Û ß8�`á©Ý�ß�Ü � 0*Þ�0 � � Û�� ð²Üuò Û �ïçäæ:ñ!ç ö ßsã©ë Û
æ � Üuò Û � â�æsÝ�æ*ç ì ßsÝ�Ý�Þ
éGá©÷sëäà Û �UÞ�0}|�âl~@ÝÈòäæ:ñ!ÝyÜuò Û ß ö Û à�ßs÷ Û êäá Û ã Ûaå ÜuàÈæ*ç ì ßsÝÈÝyßsÝyß � ëTç å Ü�á©æ*çlæ � à�ëTçÇçïë ì â Û à�Þ
�¤Ü

á©Ý@ß � ßsá1à�ã3ø��¯ß/Ü@êäá©Ý�Üuà�á1âäëTÜ�á©æ*ç5ðsá©çäêäá å ß�Ü�á©çä÷�Üuòóß�Ü8ß å æ*çäÝÈÜußsç²Ü8Ý å ß�ã Û�� ß å Ü�æ*à�á©Ý�ç Û ßsàÈã1ø�ÝÈëA@ å á Û ç²Ü
� æ*à å æ*à�à Ûaå Üuá©çT÷ÇÜuò Û`Û ç Û àÈ÷søDæ � wc� å ã©ëäÝ�Ü Û àÈÝaÞ���æ:ñ Û ö Û àað¼Üuò Û à Û ßsà Û Ý�ã1á©÷*ò²Ü ö ß�à�áèß/Üuá©æsçäÝMß�çäê
ñ Û Ý å ßsã Û Üuò Û êóß�Üuß`êäá1v Û à Û ç²Üuã3ø � æ*àgÜuòTà ÛaÛ Ü�á ìhÛ û Û à�á1æUêäÝ�z
j Æ�à Û �4�*ßsçïëóß�àÈø�� �8� ��|��!ëäçäÝ�0 d 0�� d*d �	0:� ] d ^²Ê ~
j �*ßsçïëóß�àÈø��4�,ß)ø<� �8� ��|��!ëäçäÝ�0�� �s]1� �3��0 ] �²�*� Ê ~
j �,ß)ø���� Û ûTÜ Ûaì â Û àM� �1� ��|���ëTçäÝ�0 ] �²�*� Ê �	0 ]s^*^*^*� ~
î�ò ÛÂå òäæ*á åaÛ æ � Ü�á ìhÛ û Û à�á1æUêTÝyá©Ý ì æsÜ�á ö ß�Ü Û ê�â²øÇÜ�ò ÛF�VÛ�åaÛaì â Û à�� �1� �ÿÜ�æ��*ßsçïëóßsà�øÑ� �1� �

Ý�òïëTÜ4�ôêäæ:ñ!ç³ñ!ò Û ç ö ßsà�á1æ*ëäÝ å æ ì û�æ*ç Û çïÜ�Ý>æ � Ü�ò Û��`� é ê Û Ü Ûaå Ü�æ*à`ñ Û à Û ñyæsà�� Û ê�æ*ç ÞWî�ò Û
à Û ßsÝ�æsç � æsàMÜuò Û �<ß:ø��C� Û ûTÜ Ûaì â Û à"� �8� �lÜuá ìlÛ û Û à�á1æUê�á1ÝMÜuòóß/ÜVÜuò Û û�æ*Ý�Üb�4�<ß:ø å ßsã1á©âäà�ß�Üuá1æ*çäÝì ß:øMçäæsÜ¼â Û�å æ ì ûäã Û Ü Û ã1øMëäû��¤Ü�æ5�ôêäß�Ü Û á1çÂÜuò Û êóß/Ü$ßsâóß�Ý Û ß�Ü­Üuò Û Üuá ìhÛ Ü�òäá©Ý­êóß/Ü$ßgñ Û à Û ç²ÜuëäûTã Û ê Þ
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|�ß�~ |�â¶~
·�¸�¹»º�¼�¹�½5»�¾¯zJéGá©÷*ëTà Û | ß�~�Ý�òTæ�ñ!Ý8Üuò Û êäá Û ã Û�å ÜuàÈæ*ç ì ßsÝÈÝ�êTá©ÝÈÜ�à�á1âäëTÜuá1æ*ç � æ*ày� Ø �R� å�Û ç²Üuà�ßsã��åaÛ ç²Üuàuß�ã å ß�çäêäá©êäß�Ü Û8Û ö Û ç²ÜuÝ�á1ç Ý�á ì ëäã©ß�Üuá1æ*çÿßsçäê�êóß/Ü$ßMâ Û6� æ*à Ûyå æ*à�à Ûaå Ü�á©æ*çTÝaÞJé�á©÷*ëäà Û |ùâ¶~­Ý�òäæ:ñ!ÝÜuò Û ß ö Û àuß�÷ Û êTá Û ã Ûaå Üuà�æsç ì ßsÝÈÝ�ßsÝ�ß � ëTç å Ü�á©æ*çÑæ � à�ëäç�çïë ì â Û à!â Û6� æ*à Ûÿå æ*à�à Ûaå Üuá©æsçäÝaÞ
_ Û Ý å ßsã Û Üuò Û êóß�Üuß"ÝÈë å òÇÜuòäß�Ü�Ü�ò Û � ì ßsÝ�Ý8û Û ß8�ïÝgß�Ü � 0*Þ�0 � � Û�� Þïî
æ æ*âTÜußsá©ç>ÜuòTá©ÝaðïÜuò ÛÛ ç Û à�÷sá Û Ý ßsà Û Ý å ßsã Û ê9ßsÝÿÝ�òTæ�ñ!çcá©çcî�ßsâäã Û �UÞL0sÞ î�ò Û � ì ßsÝÈÝ"û Û ß5��ß � Ü Û à ßsûTûäã1øRá©çT÷<Ý å ßsã Û

� ß å Üuæ*àÈÝ¿|�á1çïÜ Û ÷*à�ß�Ü Û ê�æ ö Û à~ß�ã©ã
à�ëäçäÝ�~Má©Ý¿| � 0*|�0 ^��À� | �*^ ~�� Û�� ßsçäêDñ!á1êTÜuò�á1Ý¿|��T| Ês^��À� | �*� ~
� Û6� Þóî�ò ÛÿÛ v Û�å Ü�æ � Üuò Û~Û ç Û à�÷�ø Ý å ßsã Û~å æsà�à Û�å Ü�á©æ*çäÝ!á1Ý�Ý�òäæ:ñ!ç,á1çÑéGá©÷sëäà Û �UÞ��TÞ

¶y·AÁ ¸ù¹Â½5»�¾óz�w�ç Û à�÷sø�Ý å ß�ã ÛF� ß å Ü�æ*à�Ý!ß�ûäûäã©á Û ê Üuæ å�Û ç²Üuà�ßsã¼wc� æ*âRx Û�å Ü�Ý
�!ëäç,Æ Û àÈá©æRê Ã�Ä�Ä�Å Û6� æsà Û � å ßsã Û é¯ß å Ü�æ*à Ã�Ä�Ä õ � Ü Û à� å ßsã Û é¯ß å Üuæ*à õ ûTûäã©á Û ê � å ßsã Û é�ß å Üuæsà
0 d 0:� d*d ��0�� ] d ^*Ê �8� | �s^��w� |L0 � � Û6� 0*Þ �1� � � 0*|B� ���w� |�0 � � Û��
0�� �s]1� �3��0 ] �²�*� Ê � 0*|L0 ���w� |L0:��� Û6� 0*Þ �1�1� � 0*|�0 ���w� |�0��¿� Û��
0 ] �*�*� Ê ��0 ]*^*^*^s� �8� | Ê5���w� |L0Æ�p� Û6� 0*Þ �1� � � 0*|�0 ]��w� |�0 d � Û��
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^`_bac_ÈÇ yÉm4ÊJËÌoÎÍ Ï,Ð�ÑÒegqrhAv
î�ò Û êäá Û ã Ûaå Ü�à�æ*çlá©ç ö ßsà�á©ßsç²Ü ì ßsÝ�Ý � æ*à å�Û ç²Üuà�ßsã��¤ûäã©ëT÷>� Ø �R��å ßsçäêTá©êóß�Ü ÛMÛ ö Û ç²Ü�Ý�á1ÝF|�Ó � | Ê � �
� | �*� ~J� Û6� ñ!ò Û ç�Üuò Û ûäã©ëä÷ æsâRx Ûaå Ü~á©ÝMã1æ å ß�Ü Û ê�á©ç,Ü�ò Û ñ Û ÝÈÜÿâóß�à�à Û ãoÞ~î�ò Û Ý�ß ìlÛ�Ô ëäßsç²Üuá1Üôø
� æ*à Û ßsÝÈÜgûäã©ëä÷`æsâRx Ûaå ÜuÝ�á©ÝF|�Ó � | d Ó �Õ� |L010R~i� Û6� ÞAÅyæsÜ�ò Ô ëäßsç²Üuá1Ü�á Û Ý�ßsã©à Û ßsêUøÇòóß ö Û Üuò Û ß � æsà Û �ìhÛ ç²Üuá1æ*ç Û ê å�Û ç²Üuà�ßsã Û ç Û àÈ÷sø Ý å ßsã Û ßsûäûäã1á Û êlÜuæ�Üuò ÛÂåaÛ ç²Ü�àußsã5æsâRx Ûaå Ü)Þ
Ö Û Ý�ÜuëäêUø�Üuò Û êóß�Ü$ß Ü�æ
ê Û Ü Û à ì á1ç Û Ü�ò Û ßsûTûäà�æ*ûTà�áèß/Ü ÛÇÛ ç Û àÈ÷sø å æ*àÈà Ûaå Üuá1æ*çäÝ � æ*à"ûäã©ëT÷Dwc� æ*âRx Û�å ÜuÝ�ð�ñ!á1ÜuòcÝ Û ûäßsàuß�Ü Ûå æsà�à Û�å Ü�á©æ*çäÝ!á1çÑÜ�ò Û~Û ßsÝ�Ü�ßsçäê ñ Û ÝÈÜ å ßsã1æ*à�á ìlÛ Ü Û à�ÝaÞ
éGá©÷sëäà Û ÝÂ�UÞB�s| ß1~�ßsçTê��UÞB�s|�â¶~!Ý�òäæ:ñ Üuò Û êäá Û ã Û�å ÜuàÈæ*ç ì ßsÝÈÝMêäá1ÝÈÜuàÈá©âäëUÜuá©æsç,æ ��å�Û ç²Üuà�ßsã��¤ûäã©ëT÷

� Ø �R�lå ßsçäêTá©êóß�Ü Û Ýhá©ç³Üuò Û ñ Û ÝÈÜÑß�çäê Û ßsÝÈÜ å ßsã1æ*à�á ìlÛ Ü Û àÈÝaÞ�éGá©÷*ëTà Û �UÞB�s| å ~hßsçTê��UÞB�s|�êl~
Ý�òTæ�ñYÜuò Û ß ö Û à�ßs÷ Û êäá Û ã Û�å ÜuàÈæ*ç ì ßsÝ�ÝMæ �8åaÛ ç²Ü�àußsã��ôûäã1ëä÷Ñ� Ø �R��å ß�çäêäá©êäß�Ü Û Ý~ßsÝÂß � ëäç å Üuá1æ*ç
æ � à�ëäç�çïë ì â Û àaÞ õ ÷²ßsá©ç ðïñ Û Ý å ßsã Û Ü�ò Û êóß�Ü$ßÿÝ�ë å òlÜuòóß�Ü8Üuò Û êäá Û ã Ûaå Ü�à�æ*ç ì ßsÝ�Ý8û Û ß8�ïÝgß�Ü8Üuò Û
�ïçäæ:ñ!ç<� ì ß�Ý�Ýyæ � � 0*Þ�0 � � Û6� ÞRî�ò Û Ý å ßsã Û ÝgëTÝ Û êÑá1çlÜuò Û Üuòäà ÛaÛ àÈëäç û Û à�á1æUêTÝgßsà Û Ý�òTæ�ñ!çÑá1ç
î�ßsâäã Û Ý��UÞ��`ßsçTêD�UÞ��TÞ
î�ò Û�Û v Û�å Ü�æ � Üuò ÛlÛ ç Û à�÷sø�Ý å ßsã Ûlå æ*àÈà Û�å Üuá1æ*çäÝ ßsà Û ê Ûaì æ*çäÝ�Üuàuß/Ü Û êcá©çÌéGá©÷*ëTà Û �UÞ d Þ õ ÝÛ�M û Ûaå Ü Û ê ð�Ü�ò Û~ì ßsÝÈÝ!û Û ß8� á©Ý�ã1æ å ß�Ü Û ê<ß/Ü � 0*Þ��¿� Û6� Þ õ êäêäá3Üuá1æ*çóßsã1ã1ø*ðïÜuò Û à Ûaå æ*çäÝÈÜ�à�ë å Ü Û ê��ì ßsÝ�Ý!á©Ý�çTæ�ñ à�ëäçÒ�ôá©çTê Û û Û çäê Û ç²Ü)Þ

¶y·sÁ ¸�¹U½­»1½5z@w�ç Û àÈ÷søÑÝ å ßsã ÛF� ß å Üuæ*àÈÝ!ßsûäûäã1á Û êÑÜ�æ`ñ Û ÝÈÜ�ûäã©ëä÷hwc� æ*âRx Ûaå ÜuÝ
�!ëäç<Æ Û à�á©æRê Ã�Ä×Ä�Å Û�� æ*à Û Ö Û Ý�ÜÂ� å ßsã Û é�ß å Üuæsà Ã�Ä×Ä õ � Ü Û à� å ßsã Û é¯ß å Ü�æ*à�Ý � å ßsã Û é¯ß å Ü�æ*à�Ý
0 d 0�� d*d �	0��8Ø d Ó Ê Ó1ÓT|�Ó1� �w� |�0��¿� Û�� 0*Þ � �*� � 0s|L0RÓ �w� |L0��¿� Û6�
0:� � Ø � �;�	0RØ1�*�*� Ê Ó Ê |B�*� �w� |�0RØ�� Û�� 0*Þ � Ó²� � 0s|L0RØ �w� |L0RØ�� Û6�
0ÆØ1�²�*� Ê �	0RØ1Ó8Ó1Ó � Ó Ê | d ���w� |�0 d � Û�� 0*Þ � Ó � � 0s|���0 �w� |L0RØ�� Û6�
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·�¸�¹»º�¼�¹¥½­»1½5z`éGá1÷*ëäà Û |�ß�~~ßsçäêÚ|ùâ¶~~ÝÈòäæ:ñ Üuò Û êóß�Üuß3�ôÝÈá ì ëäã©ß�Üuá1æ*ç å æ ì ûóß�à�á©ÝÈæ*çäÝ � æ*àÂÜuò Û �ì ßsÝ�Ý`êäá1ÝÈÜ�à�á©âTëTÜuá1æ*ç � æ*à �yÛ ç²Ü�àußsã��CÆ�ã©ëä÷ Û ö Û çïÜ�ÝÇâ Û6� æ*à Û Û ç Û à�÷sø å æ*à�à Ûaå Üuá©æsçäÝað � æ*à�Üuò Û ñ Û ÝÈÜßsçäê Û ßsÝÈÜ!âóß�à�à Û ã©Ý�ðäà Û Ý�û Ûaå Ü�á ö Û ã1øsÞ8éGá©÷*ëTà Û | å ~gßsçTêÉ|ùê¶~yÝ�òTæ�ñiÜuò Û ß ö Û àuß�÷ Û � ì ßsÝÈÝ�û Û ß8��ß�Ýß � ëäç å Üuá©æsç�æ � àÈëäç<çïë ì â Û àað � æ*àgÜ�ò Û ñ Û ÝÈÜMßsçäê Û ßsÝ�Ü�âäßsà�à Û ã©Ý�ðóà Û Ý�û Ûaå Ü�á ö Û ã1øsÞ
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¶y·sÁ ¸�¹U½5»©ú5z8w�ç Û àÈ÷søÑÝ å ßsã ÛJ� ß å Üuæsà�Ý�ßsûäûäã1á Û ê�Üuæ Û ßsÝ�Ü�ûäã©ëä÷hwc� æ*âRx Ûaå ÜuÝ

�!ëäç<Æ Û à�á©æRê Ã�Ä×Ä�Å Û�� æ*à Û w@ßsÝ�ÜM� å ßsã Û é�ß å Üuæsà Ã�Ä×Ä õ � Ü Û à� å ßsã Û é�ß å Üuæsà�Ý � å ßsã Û é¯ß å Üuæ*àÈÝ
0 d 0�� d*d �	0��8Ø d Ó Ê Ó1ÓT| d � �w� |�010�� Û�� 0*Þ � Ø²� � 0s|L0 Ê��w� |L0��¿� Û6�
0:� � Ø � �;�	0RØ1�*�*� Ê Ó Ê | � � �w� |�0��¿� Û�� 0*Þ �*� Ø � 0s|L0 d �w� |L0RØ�� Û6�
0ÆØ1�²�*� Ê �	0RØ1Ó8Ó1Ó � Ó1ØT|B�8Ó �w� |�0��¿� Û�� 0*Þ�010RØ � 0s|L0 Ê��w� |L0 Ê � Û6�

NPOÜÛ S�ÁUTFV�þXW Ý)TF]ßÞ�\)ýÎà�Ä6ÞlÁ
î�ò ÛVÛ ç Û àÈ÷sølà Û ÝÈæ*ã©ëUÜuá©æsçÇá©çlÝ�á ì ëäãèß/Üuá©æsçlá1Ý8ÜôøRûäá å ßsã1ã1ø>â Û Ü�Ü Û à8Üuòóßsç�Ü�ò Û à Û ÝÈæ*ã©ëTÜ�á©æ*çlæ*âäÝ Û à ö Û ê
á©ç`êäß�Ü$ßTÞ�î�ò Û ñ!á©êTÜ�ò`æ � Üuò Û � ì ßsÝ�ÝGêäá©Ý�Üuà�á1âäëTÜ�á©æ*ç�á1ÝJëäÝ Û ê>ÜuæÂâ Û Ü�Ü Û à ì ß�Ü å ò�Ü�ò Û Ý�á ì ëäã©ß�Ü Û êÛ ç Û à�÷�øDà Û Ý�æ*ã1ëTÜuá1æ*ç,Ü�æ�Üuò Û Ü�ò Û êóß�ÜußTÞ~î�ò Û`Û ç Û à�÷�øDæ �8Û ß å òÌwc�Úæ*âRx Û�å ÜÂá1Ý ì ëäã3Üuá1ûäã©á Û ê�âïø
|40
��á¶~6ð²ñ!ò Û à Û á�á©Ý�ßH�~ßsëäÝÈÝ�á©ßsçÇà�ßsçäêäæ ì çïë ì â Û à�ñ!á1Ü�ò ìhÛ ßsç � ßsçTêÇñ!á©êTÜ�ò Û6Ô ëäßsã�Ü�æ Üuò ÛÛ ç Û à�÷�øÇÝ ìlÛ ßsà�á1çä÷ å æ*à�à Ûaå Ü�á©æ*ç � æ*à8Ü�ò Û ÷*á ö Û ç�æ*âRx Û�å Ü)Þ õ�ö ß�ã©ë Û�� æ*à�á�á1Ýy÷ Û ç Û à�ß�Ü Û ê � æ*à Û ß å ò
æ*âRx Û�å Ü�æ*ç<ßsç Û ö Û ç²Üb�¤âïø�� Û ö Û ç²Ü~âóßsÝ�á1ÝaÞ
^`_ÈÇ`_ba d&egfihAjlknmpoUm2e�qrhsjltufJvwknfJxzy�{JtnhAtufJv
î�ò Û ñ!á1êTÜuòÇæ � Üuò Û �iû Û ß8�há©çÇêäß�Ü$ß á1ç²Ü Û ÷sàuß�Ü Û ê�æ ö Û à�ßsã1ã�àÈëäçäÝaðTß � Ü Û àgßsûTûäã1øRá©çT÷"Üuò ÛVÛ ç Û à�÷sø
Ý å ßsã Û�� ß å Ü�æ*à�Ý�ðäá©ÝJ|��T| Ê Ó �Õ� | �*� ~u� Û�� ÞUî�ò Û Ý�á ì ëäãèß/Ü Û êlñ!á©êTÜ�ò æ � Üuò Û � ì ßsÝÈÝgêäá©Ý�ÜuàÈá©âäëTÜ�á©æ*ç
á©ÝH|��T|�010 �À� | � �8~�� Û6� Þ�î
æ â Û Ü�Ü Û à ì ß�Ü å òDÜ�ò Û�Û ç Û àÈ÷sø,à Û ÝÈæ*ã©ëTÜ�á©æ*ç<æ*âäÝ Û à ö Û ê�á©ç�Üuò Û êäß�Ü$ßTð
ßÌÝ ìlÛ ßsà�á1çä÷ å æ*à�à Ûaå Üuá©æsç � ß å Üuæ*àhæ � � Þ � �A0 Ê ðyæ*àâ�TÞL0 Ê 7 ã�ð�á©ÝlßsûäûTã©á Û ê(Ü�æÌÜuò Û,Û ç Û à�÷sá Û Ýlæ �åaÛ ç²Üuàuß�ã Û ã Ûaå ÜuàÈæ*çäÝlßsçäê³ûäòäæsÜ�æ*çäÝaÞ�î�òTá©Ý>Ý ìhÛ ßsàÈá©çä÷�à Û Ý�ëäã3ÜuÝhá©ç(ß�ÝÈá ì ëTãèß�Ü Û ê(� ñ!á1êTÜuò³æ �
|��U| Ê*Êl��� | � ��~�� Û�� Þ/î�ò Û � ì ßsÝÈÝ�êTá©ÝÈÜ�à�á1âäëTÜuá1æ*çäÝ
à Û Ý�ëäã3Üuá©çT÷ � àÈæ ì ßsûäûäã3øRá©çä÷�Üuò Û êóß�Ü$ß Û ç Û à�÷sø
Ý å ßsã Ûyå æ*àÈà Ûaå Üuá1æ*ç`ßsçäê Ý�á ì ëäãèß�Ü�á©æ*ç Û ç Û à�÷�ø�Ý ìhÛ ß�à�á©çT÷ å æsà�à Û�å Ü�á©æ*çäÝJßsà Û Ý�òäæ:ñ!ç>á©ç`é�á©÷*ëäà Û �RÞä�TÞ
å2æèç;énê�ëié�ìÜí×î�ï3ðiñ4ò�í×í�é�ñÈó�îäò�ï[ô�ì�ñ2ó�ò�íõêèö÷îäø�ø}ï3ò	ö�ù8énú6û3òÜó�é�ü�ì6êèý5ébí×ñ4é4ï?ó×ì�ð�é�êßþ ÿ ���
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·�¸�¹»º�¼�¹�½5»1ú­zyéGá©÷sëäà Û | ß1~�ÝÈòäæ:ñ!Ý�Ü�ò Û êTá Û ã Ûaå Üuà�æsç ì ßsÝ�Ý�êäá1ÝÈÜuàÈá©âäëUÜuá©æsç � æ*à�� Ø �R��å�Û ç²Üuà�ßsã��åaÛ ç²Üuàuß�ã å ßsçäêäá1êóß�Ü Û�Û ö Û çïÜ�Ý�á©ç ÝÈá ì ëäã©ß�Üuá1æ*çWßsçTê�êóß�Üuß�ß � Ü Û à Û ç Û àÈ÷sø³Ý å ßsã Û ßsçäê³Ý ìhÛ ß�à�á©çT÷å æsà�à Û�å Ü�á©æ*çäÝ�Þ�éGá1÷*ëäà Û |�âl~ÇÝ�òäæ:ñ!Ý Üuò Û ß ö Û àuß�÷ Û êäá Û ã Û�å ÜuàÈæ*ç ì ßsÝ�ÝÑßsÝ�ß � ëTç å Ü�á©æ*ç�æ � àÈëäççïë ì â Û à�ß � Ü Û à Û ç Û à�÷�øÑÝ å ß�ã ÛÂå æsà�à Û�å Ü�á©æ*çäÝ�Þ
^`_ÈÇ`_ÈÇ yÉm4ÊJËÌoÎÍ Ï,Ð�ÑÒegqrhAv
éGá1÷*ëäà Û �UÞB�ÇÝ�òäæ:ñ!ÝÂÜuòóß/ÜVÜuò Û Û ç Û à�÷sø�à Û ÝÈæ*ã©ëTÜ�á©æ*ç,æ � Üuò Û ÝÈá ì ëTãèß�Ü�á©æ*ç�êäæ Û ÝÂçäæsÜÂßs÷*à Û�Û ñ!á1Ü�ò
Üuò Û êóß/Ü$ßTÞ î�ò Û ñ!á©êUÜuòcæ � Üuò Û � ì ßsÝÈÝ"êäá1ÝÈÜ�à�á©âTëTÜuá1æ*ç�á©ç�êóß�Ü$ßÑá©Ýâ|��U|��8Ø � � | � Ó�~ � Û��Ì� æsà
ñ Û ÝÈÜ�ûäã1ëä÷ Û ö Û ç²ÜuÝ�ßsçäê�|��U|äØ1� �,� | �*� ~`� Û6� � æ*à Û ßsÝÈÜ!ûTã©ëä÷ Û ö Û ç²Ü�ÝaÞyî�ò Û ñ!á1êTÜuòTÝ�ûäà�æRêäë å�Û ê
â²ø<Ü�ò Û ÝÈá ì ëTãèß�Ü�á©æ*ç<ßsà Û |��T|�0�� ��� | � �1~�� Û6� á©ç,Ü�ò Û ñ Û Ý�Ü~ßsçäêÕ|��T|�0�� ��� | � �1~[� Û6� á1ç,Üuò ÛÛ ß�ÝÈÜ)Þ"î�ò Û Ý ìhÛ ßsàÈá©çä÷ å æ*àÈà Ûaå Üuá1æ*çäÝVÜuæ�Ü�ò Û ñ Û ÝÈÜ"ßsçTê Û ßsÝÈÜ~ûTã©ëä÷ å ßsã©æsà�á ìhÛ Ü Û à Û ç Û à�÷*á Û Ý~ßsà Û
ê Û Ü Û à ì á1ç Û êcÝ Û ûäßsàuß�Ü Û ã3øcß�çäêWßsà Û�� æ*ëTçäêcÜuæ,â ÛlÛ?Ô ëóßsã@Üuæ&0s| � 7 � æ*àÿâ�æsÜuò�ñ Û ÝÈÜhßsçäê Û ßsÝ�Ü
ûäã1ëä÷>æ*âRx Ûaå ÜuÝ�Þ�î�òäá1Ý�á©Ý�ÝÈë ìlì ßsàÈá K Û êÑá©çÑîGß�âäã Û �UÞ��äÞ
õ � Ü Û à>Üuò Û êóß�Ü$ß Û ç Û à�÷�ø(Ý å ßsã Û�� ß å Üuæsà�Ýhá©ç³îGßsâTã Û ÝÇ�UÞB��ß�çäê��UÞ��cß�çäê(Ü�ò Û ÝÈá ì ëTãèß�Ü�á©æ*çÛ ç Û à�÷�ø`Ý ìhÛ ßsàÈá©çä÷ å æ*àÈà Ûaå Üuá1æ*çäÝ�á©ç`î�ßsâäã Û �UÞ��ÿßsà Û ß�ûäûäã©á Û ê5ð�Üuò Û � ì ßsÝ�Ý�êäá1ÝÈÜ�à�á©âTëTÜuá1æ*çäÝJß�÷*à Û�Û

ñ Û ã©ã­â Û Üôñ ÛaÛ ç,êóß/Ü$ßhßsçäê��<æ*ç²Ü Û�� ßsàÈã©æäÞJî�òTá©Ý!á©Ý�ê Û�ì æsçäÝÈÜ�àuß�Ü Û ê�á©ç�éGá©÷sëäà Û �RÞ	�äÞ
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·�¸�¹»º�¼�¹¥½­» º¼z`éGá1÷*ëäà Û |�ß�~~ßsçäêÚ|ùâ¶~~ÝÈòäæ:ñ Üuò Û êóß�Üuß3�ôÝÈá ì ëäã©ß�Üuá1æ*ç å æ ì ûóß�à�á©ÝÈæ*çäÝ � æ*àÂÜuò Û �ì ßsÝ�Ý�êäá©Ý�ÜuàÈá©âäëTÜ�á©æ*ç � æsà å�Û ç²Üuà�ßsã��¤ûäã©ëä÷ Û ö Û ç²Ü�ÝÂß � Ü Û à Û ç Û à�÷sø å æsà�à Û�å Ü�á©æ*çäÝ�ð � æ*à�Ü�ò Û ñ Û ÝÈÜÂß�çäêÛ ß�ÝÈÜ"âóßsà�à Û ã1Ýað
à Û ÝÈû Û�å Ü�á ö Û ã1øsÞ éGá©÷sëäà Û | å ~Âßsçäê�|ùê¶~ÂÝ�òäæ:ñ�Ü�ò Û ß ö Û àuß�÷ Û � ì ß�Ý�Ýÿû Û ß8��ßsÝÿß� ëäç å Üuá1æ*ç(æ � àÈëäç�çïë ì â Û à�ð � æ*à`Ü�ò Û ñ Û Ý�Ü�ß�çäê Û ßsÝÈÜhâóßsàÈà Û ã©Ýað�à Û Ý�û Ûaå Ü�á ö Û ã1øsð�ß � Ü Û à Û ç Û à�÷søå æsà�à Û�å Ü�á©æ*çäÝ�Þ
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¶y·sÁ ¸ù¹Â½5» º
z8w�ç Û à�÷sø Ý ìlÛ ßsà�á1çä÷hßsûäûäã1á Û ê�Üuæ>Ý�á ì ëäãèß/Ü Û êÑûäã1ëä÷>wc� æ*âïx Ûaå Ü�Ý
Ågßsà�à Û ã � Ö�á©êTÜ�ò�Å Û6� æ*à Û w M Ü�àuß �§Ö�á©êTÜ�ò õ � Ü Û à � Ö�á©êTÜ�ò<æ �� ìhÛ ßsàÈá©çä÷ � ìhÛ ßsàÈá©çä÷�|�7¿~ � ìhÛ ß�à�á©çT÷ � ß�Ü$ß
Ö Û ÝÈÜ �T|�0�� �,� | � �¿� Û�� 0*Þ � �T|B�8Ø �w� | � ��� Û�� �T|B�8Ø �w� | � Ó�� Û6�w8ß�ÝÈÜ �T|�0�� �,� | � �¿� Û�� 0*Þ � �T|�Ø
� �w� | � ��� Û�� �T|�Ø1� �w� | �*� � Û6�

NPO�� Y W�]gà�TF� Z à�Ä)Å 
 Á�Å[TFV�àßZ�Ä)Á àèW ÞhÁ S�ÁUTFV�þXW À Þ�VnV
TÂÅ��
àJÄ?ÞhÁÂ]

î�ò ÛÂå æ*à�à Ûaå Ü�á©æ*çTÝyÜuæ Û ç Û àÈ÷sø�Ý å ßsã Û ßsçäê à Û Ý�æsã©ëTÜ�á©æ*ç�ûTà�á ì ßsàÈá©ã1ø`ß�� Û�å ÜgÜ�ò Û Ý�á ì ëäã©ß�Ü Û ê�Ý�á1÷*çóßsã
ß å�åaÛ ûUÜ$ßsç å�Û Þ Ö Û ê Û Ü Û à ì á1ç Û Üuò Û�Û à�àÈæ*à�ÝÑæ*ç�Üuò Û Ý Û�Ô ëóßsç²Üuá3Üuá Û ÝÑßsçäê�ñ!á©ã1ãMëäÝ Û Ü�ò Ûaì Ü�æ
Ô ëóßsç²Üuá � ø�Üuò Û á©à å æ*ç²ÜuàÈá©âäëTÜ�á©æ*ç�Ü�æhÜ�ò Û ÝÈøRÝÈÜ Ûaì ß�Üuá åÂÛ àÈà�æ*à!æ*ç�ß å�åaÛ ûUÜ$ßsç å�Û Þ
^`_���_ba d&egfihAjlknmuoUm2e�qrhsjltuf knfJx yÉ{Jt
hAtif§oÎfJegjlË����[q÷knm4e����[vÒhAe�� kßh��4q

� fJq÷e�jAhAk��bfih��
�ôç~Üuò Û@åaÛ ç²Üuàuß�ãRà Û ÷*á1æ*ç5ð:Üuò Û à Û á1Ý­çäæ�Ý å ßsã1á©çä÷�ßsûTûäã©á Û êVÜuæ�Ü�ò Û�Û ç Û àÈ÷*á Û Ý¼æ � ÝÈá ì ëTãèß�Ü Û ê Û ã Ûaå Ü�à�æ*çTÝ
ßsçäê(ûäòäæsÜ�æ*çäÝ�Þ��ôçïÜ Û ÷*à�ß�Ü Û ê´æ ö Û à�ßsã1ãgà�ëäçTÝaðgÜuò Û � à Û ÝÈæ*çóßsç åaÛ û Û ß5�RÝÇß�ÜÎ| � 0
 L0RÓ �$�  � Ó�~
� Û6� ð�ÝÈæ�ñ Û ç ÛaÛ ê(Ü�æ��ïçäæ:ñ òTæ�ñ ì ë å ò³æ � ßsç Û ç Û àÈ÷sø Ý å ßsã Û ñ�æ*ëäã1ê(â Û ç Û�Û ê Û ê´á©çWÜuò Û
Ý�á ì ëäã©ß�Üuá1æ*çlÜ�æ¿�äë å Ü�ëóß�Ü Û á3ÜuÝ�û Û ß8�lâ²ø�Üuò Û êäß�Ü$ß`ÝÈÜuß�Üuá1ÝÈÜ�á å ß�ã Û àÈà�æ*à�æ � � Þ � Ó¿� Û6� Þäî�òïëäÝaðóñ Ûå ò Û�å �Çñ!òóß�Ü Û ç Û à�÷søÇÝ å ß�ã Û�� ß å Üuæsà�ÝyûTà�æRêäë åaÛ � ì ß�Ý�Ýgû Û ß8�hß�Ü � 0*Þ�010�� Û6� ßsçäê � 0*ÞB� Ê � Û��
á©çWÜ�ò Û ÝÈá ì ëTãèß�Ü�á©æ*ç5Þ�Ö Û"! çäê³Üuòóß/Ü>Ý å ß�ã©á©çT÷�Ü�ò ÛÑåaÛ çïÜ�àußsã Û ã Ûaå ÜuàÈæ*ç Û ç Û àÈ÷*á Û Ýlâ²ø � � Þ�0;7
ß å�å æ ì ûäã©á1Ý�ò Û Ý�Ü�òäá©Ý�ÞJ� Û ç åaÛ ð5ñ Û ñ!á©ã©ã
ßsûTûäã1ø Û ç Û à�÷sø<Ý å ßsã Û � ß å Ü�æ*à�ÝMæ � � Þ �*�*� ß�çäê*0*Þ �1� 0"Ü�æ
Üuò Û ÝÈá ì ëTãèß�Ü�á©æ*çÇÜ�ælê Û Ü Û à ì á©ç Û Ü�ò Û ß�� Ûaå Ü�æ � Üuò Û"Û ç Û àÈ÷sø Ý å ßsã Û~Û à�à�æsà�Ý!æ*ç Ô ëäßsç²Üuá1Ü�á Û Ý�Ý�ë å ò
ßsÝ�ß å�åaÛ ûUÜ$ßsç å�Û Þ
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^`_���_ÈÇ d&egfihAjlknmHoUm2egqrhAjltuf knfJx yÉ{Jt
hAtif oUfJe�jlË��$#�e�vAtum4Ê�h%�2tif&���[v('

hse)� kßh%�2q � fJq÷e�jAhAk��bfih��
éóæ*à�Üuò Û�Û ç Û à�÷�ølà Û ÝÈæ*ã©ëTÜ�á©æ*ç>Üuæ ì ß�Ü å òhÜuò Û êóß�ÜußTð²ñ Û Ý ìhÛ ßsà@Üuò Û�Û ç Û à�÷�ølæ �5åaÛ ç²Üuàuß�ã�æ*â(* Ûaå Ü�Ý
â²ø��TÞ�0 Ê 7�ðäÝÈæ>Ü�òóß�Ü�Ü�ò Û ñ!á©êTÜ�òÑæ � Ü�ò Û ��á©ç ö ßsà�á©ßsç²Ü ì ßsÝ�Ý�à Û Ý�æsçóßsç å�Û Ý ì ß�Ü å ò Û Ý�Ü�ò Û ñ!á©êTÜ�òìhÛ ßsÝÈëäà Û ê´á©ç(êóß�Ü$ß�æ � |��+ Ê Ó �$�  �*� ~¿� Û6� Þ�î�ò Û ÝÈÜ$ß/Üuá©Ý�Üuá å ßsã Û à�à�æsàlæ*ç(Üuò Û êóß�Ü$ß�ñ!á©êTÜ�ò
á©Ý � Þ �*� � Û�� Þ��Uæäð8ñ Û<ìlÛ ßsÝ�ëTà Û Üuò Û ß ì æ*ëäç²Ühæ � Ý ìlÛ ßsà�á1çä÷Ìç ÛaåaÛ Ý�Ý�ßsàÈø³Üuæ�ûäà�æRêäë å�Û ßÌ�ì ßsÝ�ÝMñ!á1êTÜuò,æ � �TÞ�Ø � � Û�� ßsçTê��TÞäÓ Ê � Û�� |��, Ê Ó � Û�� ���  �*� � Û6� ~6Þ�î�ò Û Ý Û à Û ÝÈëäã1Ü�ÝÂßsà Û
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z`�K� zKqÑÍWP
z`�1Þ zKqÑÍWP
z`ÉK� zKqÑõKÞ
�JÞKÞ zKqàÉKÉ
�1�K� zKqÑõKÞ
�1�1Þ zKq PKõ
�1ÉK� zKqàÉ1Þ
>1ÞKÞ zKq PF�
>K�1Þ zKq PWP
µKÞKÞ zKq PW>
µF�1Þ zKq P1µ
�JÞKÞ zKq PW>
P1ÞKÞ zKq PF�
ÉJÞKÞ zKq PW>
õ1ÞKÞ zKq PF�
Í1ÞKÞ zKq PKÍ
z%ÞKÞKÞ zKq PKÍ
��$K->4;"1)K- zKqàÉK�
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z`ÞKÞ �­Þ*qà��z �;zKqÑµ1µ �YÞ*qàÍ1õ �;zKqà�Jµ �­Þ*qUzËÉ z�ÖÑµKµ�Ü³z�ÖàÞW>
zË�K� z1qÒ�K� zKqÑõWP ��qàÉKÉ zKqàÉK� z1qÒÉKÉ ��ÖÒÉKÉ�Ü±Þ7ÖàÍKõ
zË�1Þ �­Þ*q µFÞ Þ*qUzË� Þ*q >*z Þ*qÑÞFÉ Þ�qàÞWP Þ7ÖÑµFÞ9Ü±Þ7ÖàõKõ
zËÉK� �­Þ*qàÉ�> �YÞ*qÒ�JÍ Þ*q >WP Þ*qÑÞ1µ Þ�qUPF� Þ7ÖÒÉ�>9Ü±Þ7ÖàõF�
�1ÞKÞ �[zKqÑõKÞ �YÞ*qÒ�bµ zKq >W> �YÞ*q µFP Þ�qàõ1µ z�ÖàõKÞ9Ü±Þ7ÖÒÉ1õ
�K�K� �­Þ*qÑÍKÞ Þ*qUz`õ Þ*qÑÞF� �YÞ*qUzË� Þ�qÑµFP Þ7ÖàÍKÞ9Ü±Þ7ÖÒÉK�
�K�1Þ �­Þ*qà�KÉ �YÞ*qU>1Í Þ*q >1µ �YÞ*qà�K� �­Þ*qÑÍ*z Þ7ÖàÍ*z�Ü±Þ7ÖÒÉ�>
�KÉK� Þ�qÑµOÉ Þ*q >*z �YÞ*qÒ�1� �YÞ*qUz%µ Þ�q�zË� Þ7ÖÑµOÉ�Ü±Þ7ÖÒÉK�
>KÞKÞ Þ�qÒ�Jµ Þ*q >WP Þ*qÑÍKÞ Þ*q >KÍ �­Þ*qà�K� Þ7ÖàÍKÞ9Ü±Þ7ÖÒÉ�z
>F�1Þ �­Þ*q >Kõ Þ*q µFõ Þ*qà�1õ �YÞ*qÑÞFÉ �­Þ*q >*z Þ7ÖÑµFõ9Ü±Þ7ÖUPKõ
µFÞKÞ �­Þ*q PW> Þ*qàÉ�P Þ*q µFÍ �YÞ*q >Kõ Þ�qàÞWP Þ7ÖÒÉ�P9Ü±Þ7ÖUPFÉ
µO�1Þ Þ�qÒÉ�z zKq >KÞ Þ*qà�Jµ zKqà�1Þ Þ�qU>*z z�ÖÒ�1Þ9Ü±Þ7ÖUPFÉ
�1ÞKÞ Þ�qàÞF� �YÞ*qU>K� Þ*qà�1Í �YÞ*qUzKz �­Þ*qÑÞWP Þ7ÖÒ�1Í9Ü±Þ7ÖUPWP
PKÞKÞ �­Þ*q µOÉ �YÞ*qÒ�bµ �YÞ*qÒ�1É �YÞ*q >F� �[zKqÑÞWP z�ÖàÞWP9Ü±Þ7ÖUPWP
É1ÞKÞ Þ�qU>*z �YÞ*qÒ�Ñ> �YÞ*qU>KÉ Þ*qÑÞKÍ Þ�qU>Kõ Þ7ÖÒ��>9Ü±Þ7ÖUPFÉ
õKÞKÞ Þ�qU>Kõ Þ*qUzËÉ �;zKqÒ�ÑP �YÞ*q µFõ Þ�qàÞ1µ z�ÖÒ��P9Ü±Þ7ÖUPKÍ
ÍKÞKÞ Þ�qàõKÞ �YÞ*qàÞ�P �YÞ*qàÞK� Þ*qUz)> �[zKq >F� z�ÖU>F��Ü±Þ7ÖÒÉK�
z`ÞKÞ1Þ Þ�qàÍWP Þ*qà��z �YÞ*qÒ�1É Þ*q µO� �­Þ*q PWP Þ7ÖàÍWP9Ü±Þ7ÖÒÉJµ
�~$1-/43"1)K- zKqÑÞ1µ
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zË�K� zKqà��P zKqÑÍKõ Þ*qà�1õ ��qÒ��>
zË�1Þ zKqà��P zKqÑÍWP Þ*qà�1õ ��qÒ��>
zËÉK� zKqà�KÉ zKqÑÍF� Þ*qà�1õ ��qÒ�1Þ
�1ÞKÞ zKq PKÞ ��qÑÞF� Þ*qà��P ��qUP*z
�K�K� zKqà�1Í zKqÑÍ1µ Þ*qà�KÉ ��qÒ�K�
�K�1Þ zKqà�1Í ��qÑÞ*z Þ*qà��P ��qÒ�KÉ
�KÉK� zKq PKÞ ��qÑÞ1µ Þ*qà��P ��qUP*z
>KÞKÞ zKqà�1Í ��qÑÞF� Þ*qà��P ��qÒ�1Í
>F�1Þ zKq P*z ��qÑÞWP Þ*qà�K� ��qUPF�
µFÞKÞ zKq P*z ��qUz`Þ Þ*qà�Jµ ��qUPWP
µO�1Þ zKq PF� ��qUz`Þ Þ*qà�Jµ ��qUPWP
�1ÞKÞ zKq PF� ��qUzË� Þ*qà�Jµ ��qUPKõ
PKÞKÞ zKq PW> ��qUzË� Þ*qà��> ��qÒÉ�z
É1ÞKÞ zKq P*z ��qà�1Þ Þ*qà��> ��qÒÉJµ
õKÞKÞ zKq PW> ��qUzËÉ Þ*qà��> ��qÒÉ�>
ÍKÞKÞ zKq PF� ��qUz`Í Þ*qà��> ��qÒÉJµ
z`ÞKÞ1Þ zKq P1µ ��qUz`Í Þ*qà�K� ��qÒÉK�
�~$1-/43"1)K- zKq PKÞ ��qÑÞFÉ Þ*qà�K� ��qUPW>
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zË�K� Þ�qàÞ*z%õ Þ�q�z`Í�> Þ*qUz`ÍW>
zË�1Þ Þ�qàÞ*z?P Þ�qÒ��z%Í Þ*qà�K�1Þ
zËÉK� Þ�qàÞ*z`� Þ�qÒ�JµF� Þ*qà�JµFP
�1ÞKÞ Þ�qàÞ*z?> Þ�qÒ�JµWP Þ*qà�JµFP
�K�K� Þ�qàÞ*z`� Þ�qÒ��PK� Þ*qà��PF�
�K�1Þ Þ�qàÞ*z1z Þ�qÒ�1õ�z Þ*qà�1õ*z
�KÉK� Þ�qàÞ*z%Þ Þ�qÒ�1õKÉ Þ*qà�1õFÉ
>KÞKÞ Þ�qàÞKÞKÉ Þ�qU>KÞ�z Þ*q >KÞ*z
>F�1Þ Þ�qàÞKÞK� Þ�qÒ�K�ÑP Þ*qà�K��P
µFÞKÞ Þ�qàÞKÞJµ Þ�qÒ��z%Þ Þ*qà��z`Þ
µO�1Þ Þ�qàÞKÞ�> Þ�q�z%µF� Þ*qUz%µO�
�1ÞKÞ Þ�qàÞKÞ�> Þ�q�zKz%Í Þ*qUzKz`Í
PKÞKÞ Þ�qàÞKÞ�> Þ�q�zKz?> Þ*qUzKz)>
É1ÞKÞ Þ�qàÞKÞ�> Þ�qàÞKÍ1Í Þ*qÑÞKÍKÍ
õKÞKÞ Þ�qàÞKÞ�> Þ�qàÞKÍ�> Þ*qÑÞKÍW>
ÍKÞKÞ Þ�qàÞKÞJµ Þ�qàÞKõJµ Þ*qÑÞKõ1µ
z`ÞKÞKÞ Þ�qàÞKÞJµ Þ�q�z`Þ�> Þ*qUz`ÞW>
�~$1-/4;"J)K- Þ�qàÞKÞ1õ Þ�q�z`Í1Þ Þ*qUz`Í*z
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õ1ÞKÞ Þ*qUz)PKõWP Þ*qUz`õW>F� Þ*qàÞ1Þ*z)> Þ<ÖàÉKÉ�Ü³zWÖà�Jµ
Í1ÞKÞ Þ*qUzË�1ÍF� Þ*qUzËÉ1ÍF� Þ*qàÞ1ÞKÞKÞF� Þ<ÖÑÞW>9Ü³zWÖà�1õ
z%ÞKÞKÞ Þ*qUzË��z`Í Þ*qUzËÉ�zË� �­Þ*qÑÞKÞKÞ�P ¼ Þ7ÖÑµ5z!Ü�z�ÖUPF�
��$K->4;"1)K- Þ*qUPK�
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zË�K� Þ*qà�JµO�Ñ> Þ�qàÞKÞ�>W> zWÖ >1µ�Ü³zWÖUz`Í
zË�1Þ Þ*qà��PFÉJÞ Þ�qàÞKÞK��P �7ÖUzKz�Ü³zWÖUz`õ
zËÉK� Þ*qà�1õKÞK� Þ�qàÞKÞK�KÉ Þ<ÖÑÍF��Ü³zWÖÑÞKÍ
�1ÞKÞ Þ*qà�1ÍKÞK� Þ�qàÞKÞK�K� zWÖàÉ1õ9Ü³zWÖÑÞFÉ
�K�K� Þ*q >KÞW>�P Þ�qàÞKÞ�z`Þ Þ<Ö >1µ�Ü³zWÖÑÞKõ
�K�1Þ Þ*q >*zË�ÑP Þ�qàÞKÞ�PW> �7ÖÑÞ*z�Ü³zWÖÑÞW>
�KÉK� Þ*q >*zË�bµ Þ�qàÞKÞ�>F� zWÖUz%µ�Ü³zWÖÑÞW>
>KÞKÞ Þ*q >F��z`� Þ�qàÞKÞK��P Þ<ÖÑõ*z�Ü³zWÖ µKµ
>F�1Þ Þ*q >*z`ÍK� Þ�qàÞKÞJµ5z zWÖà�1Í9Ü³zWÖÑÞ*z
µFÞKÞ Þ*q >F�1Í�z Þ�qàÞKÞ�z`õ Þ<Öà��P9Ü³zWÖÑÞKÞ
µO�1Þ Þ*q >F�KÉÑ> Þ�qàÞKÞJµO� zWÖà�1Í9Ü±Þ<ÖÑÍKÍ
�1ÞKÞ Þ*q >W>*z`� Þ�qàÞKÞJµ5z zWÖà��>9Ü±Þ<ÖÑÍFÉ
PKÞKÞ Þ*q >F��P�z Þ�qàÞKÞ�PKõ �7ÖÑÞKÍ9Ü³zWÖÑÞKÞ
É1ÞKÞ Þ*q >W>KÞ1Þ Þ�qàÞKÞJµFÞ zWÖà��z�Ü±Þ<ÖÑÍFÉ
õKÞKÞ Þ*q >F�K�JÍ Þ�qàÞKÞ�PKÞ zWÖàÉ1õ9Ü±Þ<ÖÑÍKÍ
ÍKÞKÞ Þ*q >*z%µF� Þ�qàÞKÞJµF> zWÖ >Kõ9Ü³zWÖÑÞKÞ
z`ÞKÞKÞ Þ*q >*zË�JÍ Þ�qàÞKÞK�Jµ zWÖàÉ�z�Ü³zWÖÑÞ*z
�~$1-/4;"J)K- zKqÑµ1µ
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� �^�z� ' |´( � �=��� ' |´( � �^��� ' |´( � �=��� ' |´(z`ÞKÞ Þ*qÒ�1É Þ*qÑÞWP Þ*qUz`õ Þ*q µFP
zË�K� Þ*q�z`� Þ*qÑÞF� Þ*qUz)> Þ*qà�1Í
zË�1Þ Þ*qàÞ�> Þ*qÑÞWP Þ*qÑÞWP Þ*qUzË�
zËÉK� Þ*qàÞJµ Þ*qUzËÉ Þ*qUzË� Þ*qà�K�
�1ÞKÞ Þ*qàÞ�> Þ*qÑÞWP Þ*qÑÞF� Þ*qUzKz
�K�K� Þ*qàÞ�P Þ*qÑÞ1µ Þ*qÑÞF� Þ*qUzKz
�K�1Þ Þ*qàÞK� Þ*qÑÞ1µ Þ*qÑÞF� Þ*qUz`Þ
�KÉK� Þ*qàÞ1Í Þ*qÑÞKÍ Þ*qÑÞF� Þ*qUz`Í
>KÞKÞ Þ*qàÞJµ Þ*qÑÞW> Þ*qÑÞF� Þ*qÑÞKõ
>F�1Þ Þ*qàÞK� Þ*qÑÞFÉ Þ*qÑÞF� Þ*qUz`Þ
µFÞKÞ Þ*qàÞK� Þ*qÑÞF� Þ*qÑÞF� Þ*qÑÞF�
µO�1Þ Þ*qàÞ�> Þ*qÑÞW> Þ*q Þ*qÑÞWP
�1ÞKÞ Þ*qàÞ�z Þ*qÑÞ*z Þ*q Þ*qÑÞF�
PKÞKÞ Þ�qàÞKÞ�z Þ*qÑÞW> Þ*qÑÞF� Þ*qÑÞWP
É1ÞKÞ Þ*qàÞK� Þ*qÑÞ1µ Þ*qÑÞFÉ Þ*qUz`Þ
õKÞKÞ Þ*qàÞK� Þ*qÑÞ1µ Þ*qÑÞ*z Þ*qÑÞFÉ
ÍKÞKÞ Þ*qàÞ�z Þ*qÑÞ1µ Þ*qÑÞW> Þ*qÑÞFÉ
z`ÞKÞ1Þ Þ*qàÞ�z Þ*qÑÞFÉ Þ*qÑÞFÉ Þ*qUzKz
�~$1-/43"1)K- Þ*qàÞK� Þ*qÑÞF� Þ*qÑÞF� Þ*qUz)>
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zË�1� Þ*qUzKz Þ*qUzËÉ Þ*qÑÞ1µ Þ*qà�1Í
zË�JÞ Þ*qÑÞW> Þ*qÑÞFÉ Þ*qUz)> Þ*qUz`Í
zËÉ1� Þ*qÑÞ1µ Þ*qUz`Þ Þ*qUzË� Þ*qà�1Þ
�1Þ1Þ Þ*qÑÞ1µ Þ*qÑÞF� Þ*qÑÞF� Þ*qUzKz
�K�1� Þ*qÑÞKõ Þ*qÑÞ1µ Þ*qÑÞ1µ Þ*qUz%µ
�K�JÞ Þ*qÑÞ*z Þ*qUz`Þ Þ*qÑÞKõ Þ*qUz)>
�KÉ1� Þ*qÑÞKÍ Þ*qÑÞKõ Þ*qUzKz Þ*qà��>
>KÞ1Þ Þ*qÑÞW> Þ*qÑÞW> Þ*qÑÞ1µ Þ*qÑÞKÍ
>F�JÞ Þ*qÑÞF� Þ*qÑÞ1µ Þ*qÑÞKõ Þ*qUzKz
µFÞ1Þ Þ*qÑÞF� Þ*qÑÞW> Þ*qÑÞF� Þ*qÑÞKõ
µO�JÞ Þ*qÑÞ1µ Þ*qÑÞ*z Þ*qÑÞ*z Þ*qÑÞWP
�1Þ1Þ Þ*qÑÞW> Þ*qÑÞ1µ Þ*qÑÞ1µ Þ*qUz`Þ
PKÞ1Þ Þ*qÑÞ*z Þ*qÑÞWP Þ*qÑÞF� Þ*qUz`Þ
É1Þ1Þ Þ*qÑÞW> Þ*qÑÞF� Þ*qÑÞW> Þ*qUz`Þ
õKÞ1Þ Þ*qÑÞW> Þ*qÑÞF� Þ*qÑÞ1µ Þ*qÑÞKõ
ÍKÞ1Þ Þ*qÑÞ*z Þ*qÑÞF� Þ*qÑÞW> Þ*qÑÞF�
z`Þ1ÞKÞ Þ*qÑÞ*z Þ*qÑÞF� Þ*qÑÞW> Þ*qÑÞF�
��$K-/43"1)K- Þ*qÑÞ1µ Þ*qÑÞWP Þ*qÑÞFÉ Þ*qUz)>
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z%ÞKÞ Þ�q�zËÉJõ ��qU>KÍ zKq µKµ Þ*qUzËÉ Þ�qÒ��> ��q PFÉ Þ*qà�K� >�qàÞKÞ µ*qàÍWP
z`�K� Þ�qÒ�K�JÍ z1qàÍWP ��qàÉ�P Þ*qUz`Í Þ�qÒ��> ��qà��> Þ*q µ5z z1qU>1µ µ*qÒ�1Þ
z`�1Þ Þ�qÒ�K�JÞ z1qàÍWP Þ*q µFÞ Þ*qà�K� Þ�qÒ��> ��qà��> Þ*qà�K� ��q�zKz >�qàÍKÞ
z`ÉK� Þ�qÒ��PK� z1qàõKÞ Þ*qàÉ�> Þ*qà�K� Þ�qÒ��> ��qà�1Þ Þ*q >F� Þ�qàÍF� >�qU>FÉ
�JÞKÞ Þ�qÒ�KÉ�z z1qÒÉKÉ zKqÑõKÞ Þ*qà�K� Þ�qÒ��> ��q P*z Þ*qUzË� z1qÒÉ1õ µ*qàÞKÍ
�1�K� Þ�qÒ�1õK� z1qÒÉ1Í Þ*qÑÍKÞ Þ*qà�KÉ Þ�qÒ��> ��qà�K� Þ*qUz`õ Þ�qU>1µ >�qU>KÞ
�1�1Þ Þ�qÒ�1ÍJµ z1qUPKõ Þ*qÑÍ*z Þ*qà�1õ Þ�qÒ��> ��qà�KÉ Þ*qÑÞWP ��qàÞ*z >�qàõW>
�1ÉK� Þ�qÒ�1ÍJµ z1qÒÉ1Þ Þ*q µOÉ Þ*qà�1Í Þ�qÒ��> ��q P*z Þ*q >KÞ z1q�z%µ >�qÑµO�
>1ÞKÞ Þ�qU>KÞK� z1qUPF� Þ*qÑÍKÞ Þ*q >KÞ Þ�qÒ��> ��qà�1Í Þ*qUzË� Þ�qàõ*z >�qU>WP
>K�1Þ Þ�qU>KÞ�z z1qUPWP Þ*q µFõ Þ*qà��P Þ�qÒ��> ��q PF� Þ*qUzË� z1qÒ�1Í >�qÑµO�
µKÞKÞ Þ�qU>*z1z z1qUPW> Þ*qàÉ�P Þ*qà��z Þ�qÒ��> ��q PWP Þ*qUz`Þ Þ�qÒ��P >�qU>*z
µF�1Þ Þ�qU>KÞ1Í z1qUP1µ zKqà�1Þ Þ*qUzË� Þ�qÒ��> ��q PWP Þ*qÑÞKÍ z1qÒ�1Í >�qÒÉJµ
�JÞKÞ Þ�qU>*z?> z1qUPW> Þ*qà�1õ Þ*qUzË� Þ�qÒ��> ��q PKõ Þ*qUz`Þ z1qÒ��> >�qÑµFP
P1ÞKÞ Þ�qU>KÞ1õ z1qUPF� zKqÑÞWP Þ*qUzKz Þ�qÒ��> ��qàÉ�z Þ*qUzKz ��qàÞKÍ >�qàÍKõ
ÉJÞKÞ Þ�qU>*z1z z1qUPW> Þ*qà��> Þ*qUz`Þ Þ�qÒ��> ��qàÉJµ Þ*qUz%µ z1qÒ��z >�qÒ�1Þ
õ1ÞKÞ Þ�qU>KÞ1õ z1qUPF� zKqà��P Þ*qÑÞKÍ Þ�qÒ��> ��qàÉ�> Þ*qUzKz z1qÒÉ1õ >�qàÍKÞ
Í1ÞKÞ Þ�qÒ�1ÍKÉ z1qUPKÍ zKq >F� Þ*qÑÞKõ Þ�qÒ��> ��qàÉJµ Þ*qÑÞKÍ z1qU>Kõ >�qÒÉ1õ
z%ÞKÞKÞ Þ�qÒ�1ÍK� z1qUPKÍ Þ*qÑÍWP Þ*qUz`Þ Þ�qÒ��> ��qàÉK� Þ*qUzË� z1qÒÉ�z >�qàõF�
ÛßÜYô��³z`ÞKÞ��,->� z1qÒÉK� zKqÑÞ1µ Þ*q >KÞ Þ�qÒ��> ��q PW> Þ*qUzË� z1qÑµKµ >�qUPKÍ
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�1Þ1Þ Þ*qÑÞF� Þ*qÑÞW> Þ*qÑÞF� Þ*qÑÞFÉ
��$K-/43"1)K- Þ*qÑÞKÍ Þ*qÑÞFÉ Þ*qUz`Þ Þ*qà�K�
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z%ÞKÞ Þ�q�z%µF� ��qUP*z zKq µKµ Þ*qÑÞKõ Þ�qÒ��> ��qàÉ�P Þ*qà�K� >�qàÞKÞ ��q�zKz
z1z`Þ Þ�q�z`õKÉ ��q�zË� q Þ*qUzKz Þ�qÒ��> ��q PF� Þ*qà�KÉ q q
z`�K� Þ�qÒ��z?> ��q�zËÉ ��qàÉ�P Þ*qUz)> Þ�qÒ��> ��qà�1Í Þ*q µO� z1qU>1µ µ*qUPF�
z`�1Þ Þ�qÒ�JµFÉ z1qàõKÍ Þ*q µFÞ Þ*qUzËÉ Þ�qÒ��> ��q PF� Þ*q >F� ��q�zKz >�qàÍW>
z`ÉK� Þ�qÒ�KÉ1É z1qàõWP Þ*qàÉ�> Þ*qà��z Þ�qÒ��> ��q PF� Þ*q >*z Þ�qàÍF� >�qÑµFÍ
�JÞKÞ Þ�qÒ�1õK� z1qÒÉ�> zKqÑõKÞ Þ*qà�Jµ Þ�qÒ��> ��q PF� Þ*q >F� z1qÒÉ1õ µ*qàÞKÍ
�1�K� Þ�qU>KÞK� z1qUPWP Þ*qÑÍKÞ Þ*qà�KÉ Þ�qÒ��> ��q PW> Þ*qUz)P Þ�qU>1µ >�qU>F�
�1�1Þ Þ�qU>KÞK� z1qÒÉ�> Þ*qÑÍ*z Þ*qà�1õ Þ�qÒ��> ��q PKÞ Þ*qUz`Í ��qàÞ*z >�qàõKõ
�1ÉK� Þ�qU>F��z z1qUPKÞ Þ*q µOÉ Þ*qà�1õ Þ�qÒ��> ��q PF� Þ*qà�KÉ z1q�z%µ >�qÑµFÞ
>1ÞKÞ Þ�qU>F��z z1qUPKÞ Þ*qÑÍKÞ Þ*qà�1Í Þ�qÒ��> ��q PKõ Þ*qUzË� Þ�qàõ*z >�qÑµ5z
>K�1Þ Þ�qU>F�bµ z1qÒ�1Í Þ*q µFõ Þ*qà��> Þ�qÒ��> ��q PFÉ Þ*qUzËÉ z1qÒ�1Í >�qÑµO�
µKÞKÞ Þ�qU>W>KÉ z1qÒ�K� Þ*qàÉ�P Þ*qUzËÉ Þ�qÒ��> ��q PKÍ Þ*qà�K� Þ�qÒ��P >�qU>KÞ
�JÞKÞ Þ�qU>1µ*z z1qÒ�Jµ Þ*qà�1õ Þ*qUz)> Þ�qÒ��> ��q PFÉ Þ*qUz`Þ z1qÒ��> >�qÑµ5z
ÛßÜ ô �³zKz`Þ��,->� z1qàõF� zKqÑÞ1µ Þ*qà�1Í Þ�qÒ��> ��q PF� Þ*qà�1Í z1qÑµKµ >�qÒÉ1Í
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���k�.�L�4 :�¢¡p£]¤�¥¦ \§h¨p£©¡pªk«k�­¬�®�¡p«k�8¬¯«±°H²k¬� \²­¥¦«�¡p¤ � �. .�]�¢²�¥!�]¬�®]«³¡¦�´¥¦«��.µ¯�. .�¢£©¡p«�¡p£H¶k²k¡¦�L¡p«
¶�¥¦®©®L�.®)�L²k�·�4µ��4 :�¢£L¡¦«�¡¦£¸¶k²k¡¦�L¡p«¹®L�.µ¯�. .�¢¬�¡p«º£L�.»�ª³¬¯£L�.¼@�.«½�¢®4¾À¿�¡p£¸�:Á³¥¦¼f¶kµ��¦ÂW¥|²�¥!�k£L¡p«³¬¯  � �:�
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�¢¡±�.µ¯�. .�¢£©¡p«k® ' �¦¾Ç¨k¾¸ÃÄ£L¡¦¼ÉÈ)�k�4 4¥�Æ ( ¡¦£¸¶k²k¡¦�L¡p«k® ' �¦¾Ç¨k¾�ÃÄ£L¡p¼ËÊ ? ÂÍÌÅ�k�. �¥�Æ ( ¾8¿�ªk£©�L²k�4£©¼@¡¦£L�¦Â
�4µ��4 :�¢£L¡¦«k®�¥!£L�8¶k£L¡��kªk .�4�­¤½ÆÎ¶k²k¡!�¢¡p«� 4¡p«½Ïp�.£L®©¬¯¡p«k®.¾ Ô Ã�¥¦«��4µ¯�. .�L£L¡p«�¡p£´¶³²k¡¦�¢¡¦«��k�. �¥�Æ�¶�¥¦£&Ð
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Ô ¡º¼f��¥¦®©ªk£L�±¤k¥¦ \§h¨p£L¡pª³«k�Õ .¡p«½�\¥¦¼f¬¯«k¥!�¢¬�¡p«D�kª³�Î�L¡ ±Ée(Ö � �:�¢®,Ã�¥¦§h¬¯«³¨¹�4µ¯�. .�L£L¡p«k®u¥!«k�
¶k²k¡!�¢¡p«k®.Âk¼f��¥¦®©ªk£L�.¼@�.«h�L®H¡¦Ã�×&Ã�¥¦§¦��£L¥!�¢�.®LØf¥¦£©�¸¼+¥!�k�¦¾ Ô ²k��Ã�¥¦§!��£¢¥!�L�4®H¥¦£©���k� ÿ «k�4��¥¦®(�¢²³�
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¡p¤�Û©�. .�L®@¬�«Ý�L²k�Î�.Ïp�.«½��¾ Ô «Ý¶k£¢¥! .�¢¬� 4�!ÂÞ�¢²³��¶³£L¡� 4�4®©®@¶³£L¡��kªk 4¬�«k¨º�¢²k�±ß�«�¥!µ�®©�\¥B�¢��¶�¥¦£©�L¬¯ .µ¯�4®
 4¡¦ªkµ¯�±¤Ò�¸�k¬Úàá�.£L�4«½�4â�¥¦«|�PÁk¥!¼@¶kµ��¸¬¯®Þ�k¬�àÍ�4£©�4«k .�4®�¬�«±»�ªk¥¦£L§@¥¦«k�Î¨pµ�ªk¡p«@ÃÄ£L¥¦¨p¼f�4«½�\¥B�¢¬¯¡¦«�¾ãÙA�
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�4µ��4 :�¢£L¡¦«��L£L¬¯¨¦¨p�4£.¾ Ô ²³�4£L�:ÃÄ¡p£L�u�
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ÃÄ¡p£Ü¥¸µ�¡Ó¡¦®L�V .�4«½�¢£L¥¦µ�ç-èå¡p¤�Û©�. .�Ü°H²k¬� \²ußk£L�4®J�L²k�(�¢£©¬¯¨p¨¦�4£Ñ�L¡¸Ã�¥¦§¦�H¥!«·�4µ¯�. .�L£L¡p«u¥¦«³�@¥¸®©�4 .¡p«k�
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«k¡p«�Ð
µ¯�4¥¦�k¬�«k¨ãÛ©�.�¢®Ñ¥¦«k�8 4¡¦ªk«½�¢¬¯«³¨]�L²k�Þ£L¥!�¢�Þ¥!�T°H²k¬� \²À�4µ��4 :�¢£L¡¦«k®ã¥!£L��¼+¥B�¢ \²k�.���¢¡H�¢²³�Þ®©�4µ¯�. .�L�4�
Û©�.�L®4¾v�¦�:�¢®Î¥¦£©�­ 4¡p«³®L¬¯�³�4£L�.� ¬�Ã��L²k�.Æõ¥¦£L�Å 4�4«½�L£¢¥¦µ Â]²k¥XÏ¦�wgPhyx ÷��{z �}|,Â(¥!«k��~ �9�`��� ~5�
� �2��� ¾ÜçÜµ¯�. .�¢£©¡p«· �¥!«k�k¬¯�k¥!�¢�.®�¥¦£L�(®©�4µ��4 .�L�4�fªk®L¬�«k¨¸�¢²³���4µ¯�. .�L£L¡p«·®©�4µ¯�. .�L¬¯¡p«· .£L¬��L�4£©¬ä¥�µ�¬¯®©�L�4�·¬�«
Ô ¥¦¤kµ¯� é ¾ ÷ ¾ã�¹Û©�.�Ü¬�®ã¼@¥!�¢ \²k�.�,�¢¡�¥!«,�4µ��4 .�L£L¡p«·¬ÚÃ������ ����f�� Â!°H²k�.£L�E���B��� �uÌ���
��G���X¾
Ô ²k¬�®� \²k¡p¬¯ .�·¬¯®¸¼f¡¦�L¬�Ï!¥!�¢�.�­¤½Æº¿ã¬�¨pªk£L���³¾ f Â�°H²k¬¯ \²º®©²k¡X°H®)�L²k�·�k¬Úàá�.£L�4«³ 4�u¬¯«­ÌG����®L¶�¥¦ .�
¤Ò�.�
°Þ�4�4«uÛ©�.�¢®]¥¦«³���.µ¯�. .�¢£©¡p«k®H¬¯«�¥¦«��.Ï¦�4«½��¾

Ô ²k�4£©�.ÃÄ¡p£©�¦Â¦�L²k��ªk«h¤k¬ä¥!®L�4�� 4�.«h�L£¢¥¦µ4Û©�:�Jú �4µ��4 .�L£L¡p«)Ã�¥¦§!�Þ£L¥!�¢��¬¯®T�k�:ß�«k�.�·¥¦® s�u �����u � �¢¡ùÂ
°H²k�.£L����¡H¬¯®-�¢²k��«hªk¼À¤Í�.£(¡¦ÃT«k¡p«�Ð
µ¯�4¥¦�k¬�«k¨À .�4«½�¢£L¥¦µhÛ©�:�¢®(°H¬��L²7gdh+x ÷���z �}| ¥¦«k�£~ �:�`��� ~ �
� �w��� Â(¥¦«k���¤�u ¬¯®,�L²k��«�ª³¼,¤Í�.£u¡¦Ã¸¡p¤³®L�4£&Ïp�.�~�4µ��4 .�L£L¡p«³®f¼@¥!�L \²k�4�#�¢¡º�¢²k�.®L�,Û©�.�L®4¾ Ô ²k�
Ã�¥¦§!�,£¢¥!�L��¬�®��k�.¶Í�.«k�k�.«h�¸¡p«Å�¢²³�HÛ©�.�5gPhA¥!«k�­®L¡+¬¯®�¼f��¥!®Lªk£©�4�¹¥¦®�¥@ÃÄªk«k :�¢¬�¡p«Å¡¦Ã:gPhÑ¾ Ô ²k�
ªk«h¤k¬¯¥¦®L�.�·Û©�:�]�L¡u�4µ¯�. .�L£L¡p«ÎÃ�¥¦§¦�)£L¥!�¢��¬�®�®L²k¡X°H«Å¬�«�¿ã¬¯¨pª³£L���³¾ ÷ ¾

ÙD�@®©�Lªk�³Æº�¢²k�fÌ�¥À�k�4¶Ò�4«k�³�4«k .�±¡¦ÃV�L²k�fÃ�¥!§¦�+£L¥!�¢�!¾±¿ã¬�¨pªk£L�G�³¾¦!�®©²k¡X°H®��L²k�@¼f��¥!®Lªk£©�4�
Ã�¥¦§!�·£¢¥!�L�·¥¦®)¥+ÃÄªk«k :�¢¬�¡p«¹¡¦Ã-Ì�¥ù¾�çJÁÓ .µ¯ªk�k¬�«k¨|�¢²³�·¶Í¡p¬�«½�¢®�¥!�¸Ì�¥¨§q© f��"�ª� Â�°H²k�4£©�,�¢²k�,Ã�¥¦§!�
£¢¥B�¢�V¬�®Ñµ�¡X°#�kªk�V�L¡´ß��kª³ 4¬ä¥!µÓ .ª³�¢®J¬�¼@¶Ò¡p®©�4�À¤Ò�4 4¥¦ªk®©�(¡¦Ã �k�:�¢�4 :�¢¡p£Ñ¬¯«k�}«f 4¬¯�.«k .Æ¦Âp�¢²k�-°V�.¬¯¨p²½�L�4�
¥�Ïp�.£¢¥¦¨p��¬�® �X�¦�����¦é¦é © �X�¦�������Xf ¾ Ô ²k��®©�¢¥¦«k��¥!£L�Î�k�.Ï�¬¯¥!�¢¬�¡p«|¡¦ÃW�L²k�¸Ã�¥¦§¦��£L¥!�¢�¸¥¦®H¥�ÃÄªk«k :�¢¬�¡p«
¡¦Ã�Ì�¥u¬¯®�§ � ¾ ����� !³Âã¡p£ � !³¾¦!ª¬ £L�.µä¥!�L¬�Ï¦�f�L¡Å�¢²k�f°V�.¬¯¨p²½�L�4�ø¥�Ïp�.£¢¥¦¨¦�¦¾ Ô ²k�+®L¶k£©��¥¦�ý¬�«AÃ�¥¦§!�
£¢¥B�¢�)¬¯®�¬�«k 4¡p£©¶Í¡¦£¢¥!�L�4�±¬¯«½�L¡u�L²k�)®©Æ�®©�L�4¼@¥!�¢¬� )�4£L£©¡p£4¾

Ô ²k�uÃ�¥¦§¦�u£¢¥B�¢�u¥¦µ�®L¡Î�k�4¶Ò�4«³�k®�¡¦«º°H²³�.�¢²³�4£)�¢²k��Û©�.�8¬�®¸�¢²k�·®©�4 4¡¦«k�Dµ���¥¦�k¬�«k¨�gdh�Û©�.�)¡¦£
¡p«k��¡!ÃW�¢²k��£©�4¼@¥¦¬¯«k¬�«k¨Àµ�¡X°V�.£PgPhuÛ©�.�L®�¬¯«+�L²k���.Ï¦�4«½��¾�ÙA�¸£L�:ÃÄ�4£(�¢¡,�L²k��®L�. 4¡p«³��µ���¥¦�³¬¯«k¨Jgdh
Û©�.�8¥!®Å×��¦�.� ÷ Ø�¥!«k��¥¦µ¯µÑ£L�4¼@¥¦¬�«k¬¯«k¨)Û©�.�¢®�°H¬Ú�¢²¹µ¯¡X°Þ�4£¨gdhø¥¦®�×­�¦�:�®! éª� Øk¾,¿Ñ¬¯¨pªk£©���³¾ é ®L²k¡X°H®
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°P±³²µ´b¶�·M¸º¹�¿ æjþ´«h¤k¬¯¥¦®L�.�(Û©�:�Ñú �.µ¯�. .�¢£©¡p«�Ã�¥¦§¦��£L¥!�¢��¥¦®T¥(ÃÄªk«³ .�¢¬�¡p«�¡¦ÃXgPhj¾ Ô ²k���4£©£L¡p£©®T®L²k¡X°H«
¥¦£©��®©�\¥B�¢¬¯®&�¢¬� �¥¦µk¡¦«kµ�Æ¦¾:�Ó²k¡X°H«@¥¦£L�(�L²k�H»hª�¥¦�k£L¥!�¢¬� (ßk�-£L�4®©ªkµ��L®J°H²k�4£©� sCu ��À�
�È�Ákgdh¢
 � Ákg �h ¾
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°P±³²µ´b¶�·�¸º¹�Ã æuþ´«h¤k¬¯¥¦®L�.��Û©�.�,ú �4µ��4 .�L£L¡p«�Ã�¥¦§¦�+£¢¥!�L�+¥¦®À¥�ÃÄªk«k :�¢¬�¡p«D¡¦Ã(�k�.�L�4 .�L¡p£ÀÌÒ¾ Ô ²k�
�4£©£L¡p£©®H®L²k¡X°H«­¥!£L��®©�¢¥!�¢¬�®©�L¬¯ �¥!µ�¡p«kµÚÆp¾

�¢²³�ÎÃ�¥!§¦�±£¢¥B�¢�±�k¬�®©�¢£©¬¯¤kªÓ�¢¬¯¡¦«k®ÀÃÄ¡p£��¦�:� ÷ ¥¦«k���¦�.�­! é � ¾D���k�k¬Ú�¢¬�¡p«�¥¦µ�µ�ÆpÂj�¢²k�Î .¡p¼,¤k¬�«k�4�ýÃ�¥¦§!�
£¢¥B�¢�·ÃÄ¡p£)¥¦µ�µ Û©�.�L®�¬�®�®Lªk¶Ò�4£©¶Í¡¦®L�4�á¾+¿�¡p£¸�L£¢¥¦«k®&Ïp�.£L®L�@�4«k�.£L¨p¬��4®)µ¯�.®L®��¢²k¥¦« ����z �-|ÀÂ��¢²k�·Ã�¥¦§!�
£¢¥B�¢�4®�ÃÄ¡p£H¥!µ¯µ�Û©�:���
ÆÓ¶Ò�4®´¥¦£©��¥!¶k¶k£L¡�ÁÓ¬¯¼@¥!�L�4µ�Æ@ 4¡¦«k®L¬�®©�¢�.«½��¾-¿�¡p£(�¢£L¥¦«k®©Ï¦�4£©®L�À�.«k�4£©¨p¬¯�.®H¨p£L�4¥!�¢�.£
�¢²k¥¦« ����z �-|ÀÂh�L²k�HÃ�¥¦§¦�]£¢¥!�L��ÃÄ¡p£Ä�¦�.�®! é � ¬�®�®L¬¯¨¦«k¬�ß� 4¥¦«½�¢µÚÆ·²k¬¯¨¦²k�4£Ü�¢²k¥¦«f�L²k�] 4¡p¼,¤³¬¯«k�.�fÃ�¥¦§!�
£¢¥B�¢�¦¾ Ô ²k�Å�¦�.� ÷ Ã�¥¦§!�u£¢¥!�L�·¬¯®�«k¡¦�)®©¬¯¨p«³¬�ß� 4¥¦«½�¢µ�Æ��k¬Úàá�.£L�4«½���L²�¥¦«¹�¢²k�· .¡p¼,¤k¬�«k�4�¹Ã�¥¦§!�u£¢¥!�L�
¤Ò�4 �¥!ªk®L�8¼@¡¦®©�ãÛ©�.�L®]¥¦£L�M�¦�.� ÷ ¾
Æ «|¿ã¬�¨pªk£©�E�³¾ ÷ Âh�L²k�] 4¡p¼,¤³¬¯«k�.�fÃ�¥¦§!�´£L¥!�¢�H¬�®�ß³�-�L¡À¥)»hª�¥¦�k£L¥!�¢¬� ¦âh�¢²k�Hßk��Ï!¥¦µ¯ª³�4®-¥¦£L�]ªk®©�4�

�¢¡@¡p¤³�¢¥¦¬¯«��¢²k�� 4�4«½�L£¢¥¦µTÏ!¥¦µ¯ªk�8¡¦ÃJ�L²k��Ã�¥!§¦�À£L¥!�¢�À¥!��¥@¨p¬ÚÏp�4«��¢£¢¥!«k®©Ï¦�4£L®©�·�4«k�.£L¨¦Æ¦¾�ÇW¬�§¦�.°H¬�®L�!Â
°Þ�|¥¦¶k¶³µ�Æº¥Îßk���L¡��L²k�>�¦�.�®! é � �k¬�®©�L£L¬¯¤³ª³�¢¬�¡p«�¾ Ô ²k�@�³¬�àÍ�4£L�.«k 4�@¬¯«ºßk�¢®8¬¯®�ÃÄ¡pµ��k�4�A¬¯«½�¢¡Î�¢²³�
®©Æ�®&�¢�4¼@¥!�L¬¯ )�4£©£L¡p£.¾ Ô ²k�4®©�8ßk�L®�¥!£L��®L²³¡ù°H«�¬¯«�¿ã¬�¨pªk£L�5�³¾ é ¾
s�u ¬¯®-¥�×©£L¥X°HØ)Ã�¥¦§!�´£L¥!�¢�!Â�¼f��¥!«k¬¯«k¨¸�L²�¥!���¢²³�JÛ©�:�-®¢¥¦¼f¶kµ¯�� .¡pªkµ��@ .¡p«½�\¥¦¬�«f£©��¥¦µ��.µ¯�. .�¢£©¡p«k®.Â

¥¦«k�u�¢²hªk®-«k�.�4�@�L¡�¤Ò�H 4¡p£©£L�. .�¢�.��¾�È´¡X°Þ�.Ï¦�4£4Â��¢²k�] 4¡¦«h�¢¥¦¼f¬¯«�¥!�L¬¯¡p«·�³ªk���¢¡�É  �¥!«k�k¬¯�k¥!�¢�.®Þ¬�«
¡pªk£ÍÛ©�:�-®¢¥¦¼f¶kµ¯�.®J°(¥!®-¬�«½Ïp�4®&�¢¬�¨½¥!�¢�.�u¤hÆu£©�4»hªk¬�£L¬¯«³¨�¼@¬�®L®L¬�«k¨�gdh ' gËÊ h �d� ÷��¨z �-|,â!�¢²k�H�.àÍ�4 :�
¡¦Ã-�¢²k�u .¡p«½�\¥¦¼f¬¯«�¥B�¢¬¯¡¦«Å°(¥!®8«³�4¨pµ�¬¯¨p¬�¤kµ¯�!¾ Ô ²k�u¶k£©¡Ó�kª³ .�¢¬�¡p«º 4£©¡p®L®CÐ
®L�. .�L¬¯¡p«ºÃÄ¡p£¨É ú ���º¬�®



êJë´ì�í�îÑï-ðzñ�òÕóÓì�ô8ïõð]ì�îÑï-ö f�é �

 (GeV)T
ÌE0

Í
50
Î

100 150 200 250 300
Ï

 E
le

ct
ro

n
 F

ak
e 

R
at

e
→

C
en

tr
al

 J
et

 

0
Í

0.01
Í
0.02
Í
0.03
Í
0.04
Í
0.05
Í

Jets 345
Ð
Jet 2
Ð
Jets 2345
Ð

 (GeV)T
ÌE0

Í
50
Î

100 150 200 250 300
Ï

 E
le

ct
ro

n
 F

ak
e 

R
at

e
→

C
en

tr
al

 J
et

 

0
Í

0.01
Í
0.02
Í
0.03
Í
0.04
Í
0.05
Í

a        Ñ
 0.0003139± -0.000381 

b        
Ò

 1.494e-05±Ó 2.267e-05 

c        Ô
 1.64e-07±
Ó

 3.277e-08 

' ¥ª� ' ¤��
°P±³²µ´b¶�·Õ¸º¹×Ö æ�¿ã¬�¨pªk£©� ' ¥ª�H®©²k¡X°H®��¢²³��Ã�¥¦§!�,£¢¥!�L�8ÃÄ¡¦£5�¦�:� ÷ ¥¦«³�w�¦�.�­! é � Û©�:�¢®�¥¦«k�Å�L²k�À .¡p¼uÐ¤k¬�«k�4��Ã�¥¦§¦�f£¢¥!�L�¦¾+¿ã¬¯¨pª³£L� ' ¤��¸®©²k¡X°H®À�¢²k�ußk�)ÃÄ¡p£��¢²³�fÃ�¥¦§!�@£L¥!�¢�f¡¦ÃP�¦�.�®! é � Û©�:�¢®.¾ Ô ²k�@ß³�ÃÄªk«k :�¢¬�¡p«Î¬¯® s�u �ØÀ2
ÕÈSÁ�gPhJ
 � Á�g �h ¾

¥¦¤Ò¡pª³� f�� �L¬¯¼f�4®·¼f¡p£L�@�¢²�¥¦«øÃÄ¡p£ � ú ���pÂ-®L¡º¬��,ÃÄ¡¦µ¯µ¯¡X°H®À�L²�¥!�u .¡p«½�\¥¦¼f¬¯«�¥B�¢¬¯¡¦«DÃÄ£L¡p¼ �
�4µ��4 :�¢£L¡¦«k®�°V¡pª³µ¯��¥¦µ¯®©¡·¤Í�)«k�.¨pµ¯¬�¨p¬¯¤kµ��¦¾

NPORQSOÚÙ YEÛ[a�WX_�\qU0W	ÜÞÝºa
ß ¥¦®©�4�±¡p«|�L²k�¸Ì�¥´¥!«k���¦�.� ÷ ÏÓ®P�¦�.�®! é � �k�4¶Ò�4«³�k�4«k .¬¯�.®�¡p«|�¢²k�´Ã�¥¦§¦�¸£L¥!�¢�!ÂÓ°Þ�)¥¦®L®©¬¯¨p«|¥¦®©Æ�¼·Ð
¼f�.�¢£©¬¯ ±®&ÆÓ®&�¢�.¼+¥!�L¬¯ ��4£©£L¡p£©®fª³®L¬¯«³¨��L²k��ÃÄ¡¦µ¯µ¯¡X°H¬�«k¨¹¶k£L�.®L .£L¬¯¶Ó�¢¬¯¡¦«�¾ ß �4 �¥!ªk®L���¢²k�c�¦�.� ÷ Ã�¥¦§!�
£¢¥B�¢�|�k¡��4®·«³¡¦�,�k¬Úàá�.£,®L¬�¨p«k¬Úß� �¥¦«½�Lµ�ÆºÃÄ£L¡p¼ �¢²³�| 4¡p¼À¤k¬¯«k�.�ýÃ�¥¦§¦�±£L¥!�¢�!ÂJ°V�Î¥!¶k¶kµ�Æ��¢²³� � !ª¬
®©Æ�®&�¢�4¼@¥!�L¬¯ )�4£©£L¡p£��kª³�)�L¡·�¢²k�)Ì�¥´�k�4¶Ò�4«³�k�4«k .��ÃÄ¡p£(�L²k�)µ¯¡X°Þ�4£�µ¯¬�¼@¬Ú�V¡¦«Î�L²k��Ã�¥¦§¦�)£L¥!�¢�!¾Þ¿�¡p£
�k�:�¢�4£©¼@¬�«k¬¯«³¨@�¢²³�·ªk¶k¶Ò�4£¸µ�¬¯¼f¬��]¡p«Å�L²k�,Ã�¥¦§¦�À£¢¥!�L�¦Â�¬ÚÃÜ�¢²k�,£©�4µ¯¥!�¢¬ÚÏp�À�.£L£©¡p£¸¡p«­�L²k�ÀÃ�¥¦§!�·£¢¥!�L�
¤Ò�.�
°Þ�4�4«,�L²k�P�¦�:�®! éª� ßk�J¥¦«k�8�¢²k�- 4¡p¼À¤k¬¯«k�.��ßk�Ñ¬¯®j¨p£©��¥!�L�4£T�¢²�¥¦« � !ª¬|Â!°Þ�V»hªk¡!�¢�Þ�L²k�à�¦�.�®! é �
�k¬Úàá�.£L�4«³ 4�¦¾(ç�µ�®L�!Âk°V�À¥¦®L®©¬¯¨p«�¥ � !ª¬ ®©Æ�®&�¢�4¼@¥!�L¬¯ 8�4£L£©¡p£4¾ Ô ¥¦¤kµ¯�¨�³¾ f ¾¦!f®©²k¡X°H®´�L²k�8Ã�¥!§¦�8£¢¥!�L�
¥!��Ï!¥¦£©¬¯¡pªk®(�L£¢¥¦«³®©Ïp�.£L®©�À�4«³�4£L¨¦¬¯�4®.¾
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ù�^ } Pú� � � ~�� � ~ û � ~Q}�� ��� }l~ � z ��P � ýB� � � ~ Ü�� }l�*�DCFE�� �[ý2�¯���i� ~ � z �+�*���(�1£ } � } � } �����3��^���P
� ��zÿN ]��i����� ~ � P � ��kh_a^ } � } Ü�� }���� ü E�� � �*� zl� ��Pi�*�����*P4� û � � � }�~ �1£­^ } �¯��^ }G� �º��Pi��� ~Q}�z§� Æ!P
�*} �Q������� z����*� Æ,�+�,� _�� }���}�z �+�+���QP�kF��^ } j � ��� Pú� � � } �*P�� _�� }���}�z ���+����P � � ~�� ��^����+���(k }IHQ��z � � Æ
��^ } P+��]�� � �+��� } ���	��^���P�P }§� � z ^(� � �V���+� ~ � z ���*�����*Pn��^ }©� � �i] } Pú��P+����� zl} ���4� ��zÿN ]��i����� ~ ���
��^Q�*P � � �O� Æ!P+��P��

ù�^��*P�� ��zÿN ]��+����� ~ �*PÅPi�+� ~ � }�~ ��Pi�*��]KJ � �L� � �Q� � � ~  a�NM	��� } �+] } �PO P ��}§��~ ����]%��� ~�} �
Q ß � ¡�¡ � ¡Å����� }5R�� � � � û¯� ���+� H¤}��*}lû,} ���4] } � } � � �+���KS SUTWV ��ù�^ } ��� }l} ü �*} ¥ }�� ¡Þ���h� }5R�� � � �
z§�O�*z � � � �+�*����� ��N�} P��*����� z ����P+� ~�} � � ������� � �����+� ~ � z �������,�{�i� û �Û����^,�*������� �O� Pi� � � } � �O~ � � �+�*���
D � ��~ � � �������°��� � ��^����+���V�{�i� û � �®�*� z � û ����] � � � � NxE�� � ~ � ��~ � � ����¥ } Q ~�}lz§� Æ!P D _a^ } � }¯�
��^��O�����V�*P����+� ~ � zl}�~ó~ � } �+� j � ��� Pi� � � } � ��~ � � ���������{�+� û ��^ }��*} �Q����� k ��� P+� z§�����*}l~ ����� } �
��� }�û P+Pi�+� � ^ � ����] E �

ù�^ } ���Q�+���Q�4���F��^ } Q ß � ¡�¡ � ¡Þ����� }XR�� � � �m] } � } � � �+���	�*P[�i��� ��^��i����]�^ R�~ �ZY!� û � � ~
�{� ����~L� � � � }�z ����Pú���+� z �������(� £ } � û �Û��P } �+^ }�~L� � � P }���}�z ���*��� z �+��� } �i� � �{��� }���}�z �+�+���QP � � ~
��^��O������P � � ~ Pi��� ~ ÆV�+^ }@[ À À k [ À]\ k � � ~^[ À À]\ ~ ��Pi���i�*���x���*����P�������^ } Pi���i¥!��¥!����] } ¥ } ����Pl�
_ ����� ~�} �a�+�,�QP } ��^ } ¡Þ����� }`R�� � � � ~ �*Pú���i�*���Q�+�*���QP�������� }l~ � z �a��^ }�}IH � }�z � }�~a� ��P+��]�� ��� ���
~L� � � kO�+^ } ¡Å����� }bR�� � � � � � û ������P+��� Æ Ddcfe0g(E1û ��Pi��� } ����� û¯��� �ih }�~ ���n��^ }�~L� � �n� � û �*�Q��P+��� Æ��
ù�^ } ¡Þ����� }LR�� � � � � � û ������P+��� Æ��*P ~�} j � }�~ ��Æº|
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z �i��P+P�ü P }�z �+�*��� � � ��}§��~ ����]���� ~�} �l� psq �*P��+^ }Xt ü � ��z ������_a^Q� z ^��*P[��^ }.u M�vxw R Ü z ���i� }�z �������
� ��z �����l� ù��¦����� û¯��� �ih } ��^ } ¡Å����� }yR�� � � �¨���¨��^ }°~L� � � k }§��z ^ } ¥ } ���Þ�+^ � ��� � PiP } PÞ��^ }
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~ � }��*}lz �+�+���Þýè�Q^�������� z �+��� } �i� � �*P�_ } ��]�^�� }l~ ��ÆÛ|
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_a^ } � }lc Z}z{|~z ��P���^ }�~L� � � � � û �*����P+��� Æ��
ù�^ }aN �*� }lû¯� �+� z � }�� �Q�*� }lû,} ����P � �	] } � } � � �+��� �*} ¥ }l� �{�����+^��*P[P ��û � �*} Æx� }���~�� ���+� ~ � z ���*���

n e0g �m�Q� fhg Ì ���(� prq �*P }�� � ��� ��� Ì ��e�eQ�
_ � ��~�~ �����*���Þ���¯����� û,��� �ih�����]���^ } Pi� û � � � �+�*������� �+^ }�~L� � � kº_ } û ��Pú� ��� P+� û,��N�}©z ����ü

� }lz �+�*����P�� � P }�~ ��� ~ ��Ý } � } � zl} P©����P } �i¥ }l~ � } � _ }�} �V��^ } P+� û � � � ���*��� � � ~ ��^ }�~L� � � ��ù�^ }
N �*� }lû¯� ��� z P��O� � � } ¥ } ����P � � }�û ��� } Pi� û � �*� �(��� � ¬ ��� } ¥ } �h�+P[��^ � � }W�a} ¥ } ���+P��4ù�^h��P�k�_ }
��P } ��^ } � � ��] }I�,z � } � z Æ�P z����*} � ��z �+���������Q� Í g�exk � P }IH � �*� �*� }�~ ���@Y }lz �+�*��� T � Ì ��f���ù�^ }�} �+�+���
��� ��^ } � � ��] }I��z � } � z Æ�P z§�O�*} � ��z �����[��P	�Q��� S f�kO_a^�� z ^��*P[^ ��� �L�+^ }a~ ��Ý } � } � zl} � } � _ }l} � �x� Í gOe
� � ~ Ì �¤£ }�� �Q� � ÆÞ��^ } �+�+�*]�] } � }I��z � } � z Æ������ RTÍ�T�SxÌb� � R ����� T ��� } ¥ } �h�+P¤_a����^���� � Æ���� }
z�} ����� �O��}���}�z ���+���(�aù�� �Oz�z ���������{���a��^ }¤~ ��Ý } � } � zl} � } � _ }�} � ~L� � �¯� � ~ P+� û � �*� �����������	��^ }
}���z � } � z Æ �O�1�+^ }7�+� |��©U�T � z�û � }�� �Q�*� }lû,} ���§kQ�+^ } � } �*P � _ } �*]�^���� ��z ���������1� R�Í�Í e � � R ����g
� ��� � � }l~ �

�b���#��� �:���������.�#�����0�G���������7 {��¡¢ }���
ù�^ }�}IH � }�z � }�~ �h� û � } �m��� � � } ¥ } �h�+P¤����� } ]�� � � }�~ �`¥ } � ������û,� P+P } Pm��P SxR g oG� � R � o D¤£P�{¥��iE
} ¥ } ����Pl| Ì�R ��g � � R ��g D¤£P�{¥��iE�zl} ����� ����} ¥ } ���+P � � ~ Ì�R gOf � � R � T D¤£P�{¥��iE � � ��] } ¥ } ����Pl� ù�^ }
�*��� } ]�� � � }l~ �h� û � } ����� } � } �h�+�+� } Pa�*Png R g Tb� � R�Ì�Ì D¤£P�{¥��iE�} ¥ } ����PlkÛ_a^ } � } SxR � Íb� � R � \ D¤£P�{¥��iE
� � } �{�i� ûäzl} ����� ����} ¥ } ����P � � ~ e R f \.� � R � Í D¤£P�{¥��iE�� � } �{�i� û � � ��] } ¥ } ����Pl�
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ù�^ } ���i� û,� �iÆ�Pi����� z�} P��O� } �+�i������� �+^ }7� �Å� �OzÿN ]��+����� ~Å} Pi�+� û,� ������� � � }�~ � } ���©�+^ }�~L� � �
� � û ������P+��� Æ û�}§� P+��� }�û�} ��� D T±° E k��+^ }Xt ü � ��z �+��� D g ° E k � � ~ ��^ }az �+��PiPúü P }�z ���*���¯��� zl} �ú� � ���h� Æ
~ � } ���³²4ÜmM�P D g ° E � � ~�~ ���+�*��� ��� P+���Q� z�} P � � } �{�+� û Pú� � �+�*Pú��� z P�kb²4ÜmMè��� z�} �i� � �*��� Æ#���
��zlz�} �x� � � zl} k }IH �+� ��û¯� � } �i� ��� �*����^ } Pi� û � �*� �������(k }���}�z �+�+��� kL��^����+��� � � ~ � � ��]� �¡X��� bi}�z �
_�Ü }I��z � } � z � } Plk!�+�+�*]�] } � }���z � } � z Æ�k �+� |�� }���z � } � z Æ�k } � } �+]�Æ�P z����*} k � � ~¯} � } �i]�Æ�� } P+� � �Q�������(�

_ ~�}§�O�*� Æ�k���^ }n} �i�+��� z �����+�+�*�Q�Q��������P	�{�+� û �+^ } P } Pi����� zl} P�_���� �*~ � }nû,}�� P+��� }�~¯� P � �{��� z ü
����������� [ À]\ � � ~´[ À À]\ ��µn�¼_ } ¥ } �lkQ_ }�� � } Pi� � ����Pi�+� z§�O�*� Æ � � û ��� }l~�� � ~¯û ��Pi����P } ��^ }3} �i�+���iP
���©�+^ } ����� } ]�� � � }�~ �h� û � } � [ À À]\ � � ~2[ Àd\ } �h�+�+� } P � P1��^ }�} �+�i�����{��� �����hû¯� PiP�¥ ��� � } Pl��ù�^���P
� } P+� � ��P���� � ����� ~Q} � } Pi�+� û,� �����������	�+^ } } �i�+��� � � � �`_ û,� P+P � � ~ �`¥ } � } Pú��� û,� �+�*��� � �m^��*]�^
û,� P+Pl��_ �a�*P���^ } ^��*]�^ û,� PiP�� } ]��*��� �+^ � �a�*P���������� } � } Pú�§�4ù�^ } PiÆ!Pi� }�û,� ��� zm} �i�+���iP � � }mû�}§� ü
P+�Q� }�~ P } � � � � � }�� ÆÅ�{���a��^ } ��� }l~ � z � }l~ �!� û � } ����� � � } ¥ } �h�+P D¤[ À±Àd\ En� � ~ �+^ } ���h� } ]�� � � }l~
�h� û � } �a��� [ Àd\ } ���+�+� } P��

¶G·�t�¸�¹»º�¼�·d½�¸`tc·]¾�¹¯¸¼·]¹¿º¦¶u¹!º�ÀU¸¼·]¹»ºKÁ:º!À�»ht�¸�·L·dº¿¸�Â�¹»º�Ã@À±À�»ÅÄ�¸�·�º�À�»
ù�^ } Pi�+� ~ Æ¨�O�n�+^ } ²4ÜmM���� zl} �i� � �*��� Æ¨���î�+^ }�}W� �+��� ��� P+��]�� ������z�zl} �Q� � � z�}Å� � ~ �ÇÆ } � } ���
û,� P+P�¥ ��� � } P3�*�aY }�z �+�*��� \ �Tex� S ��� ~ � z§� � } P3�+^ � ���+^ } ²4ÜmM%��� z�} �ú� � ����� Æ���P��*� ~Q} � } � ~�} ���m���
��^ } ^ � � ~ �*��� } � �Oz �������(�[ù�^h��PlkL_ } ��P } Ì ����f ° kQ�+^ } ²4ÜmMî�Q� z�} �i� � �*��� Æ�������^ } �+��� �O� P+��]�� ���
��zlz�} �x� � � zl} �{���f��È��Q�+� ~ � z �+�*��� k � P���^ } � }��*� ����¥ }n} �+�i������� � �Å� ��zÿN ]��+����� ~�~ � } �+�`²4ÜmM�P��

¶G·�t�¸�¹»º�¼�·d½�¸`tc·]¾�¹¯¸¼·]¹¿º¦¶u¹!º�ÀU¸¼·]¹»ºKÁ:º!À�»ht�¸�·L·dº¿¸�Â�¹»ºÊÉ©t
¹»½Ë½IÌÍ½�»ÅÀU¸¼·]¹»º
ù�^ } ��� zl} �i� � �*��� Æ����®�+^ }r� Ã � È ý��¨���+� ~ � z ������� z �+��P+Púü P }lz ������� ~ � } ���Å��� zl} �i� � �*���+� } P����
��^ } ²4ÜmM�P��*P ~�} P z �i�*� }�~ �*�KS SUTWV � ù�^ } ���i� ~ � z ������� z �+��P+Púü P }lz ��������P�� } P+� � ���*�Q]Å�{�i� û ²4ÜmM
�{��� z ��������P�¡ÏÎ5Yxù \�S ü \UT _ } � } z � û � � � }l~ ��� �+^ } Pi� � � ~L� � ~ k R ùa #w�gUM	� � � } �+�i��������g °
������^ }�z �+��PiPúü P }�z ����������P���P }l~�~ � } �+���+^ } � � �ú����� ~ ��Pi���i�*���x���*��� �{��� z �+�*���QP��
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��� û,� � } �+� ��� �*�®��^ } ��^�Æ!P+� z�����~�} � }�z �+�����Þù�^��*P��*P ��z�z ������� }l~ �{���¤�hÆ ��~Q~ �*��]�Ùi��^ � �h�+� ûBÚ
� � Æ } �+P3��� û,� � } �+� ��� ������^ } P+� û � � � ���*���(�bY }l} Y }lz �+�*��� \ �TeQ� \ �{���a�{�Q�i��^ } � ~ �*P z ��P+Pi�*�������[��^ }
}IH �+� ��û¯� � } �i� ��� ��ù�^ } � }l� � �+��¥ } } �i�+��� ~ � } �����+^ }�}IH ��� ��û¯� � } �i� ��� �*�ó�+^ } P+� û � � � ���*���V��P
eQ� Í±° ���ó��^ } �*��� } ]�� � � }�~ �h� û � } � �O� }IH � }lz � }�~K� �%� ��zÿN ]��+���Q� ~î} ¥ } ����P�� ù�^ } � }l� � �+��¥ }
} �i�+�������Å�+^ } �!� û � } �a��� }�H � }lz � }l~Û[ À]\ } �h�+�+� } Pa�*PaeQ� o±° �
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��^ } _ } Pi��� � �Q] } � } �+]�Æ©P z§�O�*} �*P[�Q� S g ° ��ù�^ } � }�� � ����¥ }�} �i�+������� ��^ } �h� û � } ����� [ Àd\ } ���+�+� } P
~ � } ���©�+^ } _ } Pú�a� � ��] } � } �+]�Æ,P z����*} �*P��Q� S e ° �	ù�^ } � }l� � �+��¥ }3} �+�+�������¯�+^ } �h� û � } ����� � �
} ¥ } ����P ~ � } ������^ }3}§� Pú��� � ��] } � } �i]�Æ,P z§�O�*} ��P��x��f Ì�° ��ù�^ } � }l� � �+��¥ }3} �+�+����������^ } �h� û � } �
��� [ Àd\ } ���+�+� } P ~ � } ��� ��^ }�}�� Pi�n� � ��] } � } �+]�Æ�P z§����} �*Pa�Q� f Í±° �

£ }�� P+P+� û,} ��^ } } � } �+]�Æ�P z§�O�*} } �i�+���iPm�*���+^ } _ } Pi� � � ~°}�� Pi��� � ��] � � } ��� z ���+� }l� � � }�~ �
ù�^ }�} � } �+]OÆ�P z����*} ������^ } zl} ����� ���	~�} � }�z �����m��P z ���+� }l� � � }�~ _a���+^���^ } } � } �i]�Æ�P z§����} �*����^ }
� � ��]���ù�^!�QP�ku��^ } } �+�+���+P ~ � } �+��_ } Pi� � � ~°}§� Pi��� � ��]�P z���� ����] � � }���~�~�}l~ ��� � � ��~ � � ����� }
� � ~ ��^ } � � ��] � � ~#z�} ���+� ��� P z§�O�*}Å} �+�i���+P � � }���~�~�}l~�� ��� }§� � � Æ�� ù�^ } � } Pi� � �¯�*P � �Q� o e °
� }l� � �+��¥ }�} �+�i���¤���V��^ } ���h� } ]�� � � }l~ �h� û � } �¤��� � � } ¥ } ����P � � ~ �Q� Í � ° � }�� � ����¥ }�} �+�i�������
��^ } �h� û � } �n�O� [ À]\ } �����+� } Pl�
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�����Q��e Ì
° ���Å�+^ } �*��� } ]�� � � }�~ �h� û � } �a��� [ Àd\ } ���+�+� } P��

ù�^ } _ } Pi��� � ��] } � } �+]OÆ�� } P+� � �Q������� z ���h�+�+�����Q���������+� ��^ } } �+�+���m�*P û�}§� P+��� }�~ ��ÆëãL� z ü
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��� � ������],�+^ } _ } Pi��� � ��] } � } �i]�Æ�P û,}�� �+����] z ���+� }�z ���*���(k(�Q��� Ì`Í k ��Æ�����P } �+�i����k(�Q�T��� T gx�3ù�^ }
� }l� � �+��¥ }�} �i�+�������¯�+^ } �h� û � } ���O�u��� }l~ � z � }�~ì� � } ¥ } �h�+Pa�*P��x�T� o�° �	ù�^ } � }l� � �+��¥ }3} �i�+�������
��^ } ����� } ]�� � � }�~ �h� û � } �a��� [ Àd\ } �����i� } P3��Pa�Q� Ì�Ì
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� }l� � �+��¥ }�} �i�+�������¯�+^ } �h� û � } ���O�u��� }l~ � z � }�~ì� � } ¥ } �h�+Pa�*P��x� S f ° �	ù�^ } � }l� � �+��¥ }3} �i�+�������
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����� } ��� z ���i� }��*� � }l~ �®ù�^ }�} � } �+]�Æ P û�}§� �i�*��] z ���i� }�z �������¨�*�ó�+^ } z�} ����� �O��z§��� ���+� û,} � } �¤��P
z ���+� }l� � � }�~ _a���+^���^ } P û,}�� �+����] z ���i� }�z ������� � ��� � � }�~ ������^ } � � ��] z§�O� ���i� û�} � } �+Pl�¤£ },�O~�~
��^ }�} �+�i���+P ~ � } ����_ } Pi� � � ~Å}§� Pi�3� � ��]�P û,}�� �+����] z ���i� }lz ��������Pa�*� � � ��~ � � ���Q� } ��ù�^ } � � �Q]
} �i�+���n�*Pa��^ } � ��~Q~�}�~�� �*� }�� � � Æ ������^ }¤z�} �h�+� ���1} �i�+���l�aù�^ } � } �*P � � }��*� ����¥ }�} �+�i���n���4�Q� T�S�°
���Þ�º���+^���^ } ��� }�~ � z � }�~ �h� û � } �3��� � � } ¥ } �h�+P � � ~ �+^ } �h� û � } �3��� [ Àd\ } �����+� } P ~ � } �+�
} � } �+]OÆ�� } Pi� � �x���*������� z�} �i� � �*��� Æ��
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