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�¶siq�x¶yt��yt��p=r�y�~vq�y�~iq?¥lpByt{ ²¦p��vp!ytp=utn���x�p=��yt{ n�p?q�rtsvuwp�yt~vpB�!ut{lrwr�rwp=�!yt��{lx�qjuwpB{l²­yµqj��xvp=�¤|§ut{ln�vq�yµq�ºb� ¨ pj¨³yt~vp³s�rtp³{�|;rt��nDsv¡¢q£y���{jxvr/��rNq?¥l{l���vp=�	�6~vp=x�p!¥lp!uU� {jrtrt��²v¡�p�¨�9 {e�®p!¥jp=u=º1yt~vp³n�p!yt~v{��vr�=qjx9² p/qj�v�v¡���p=�By�{Urt��nDsv¡�q�y�p!� Í {lxzy�p < q�ut¡�{UpH¥lp!x¶ytr6��x�{luw�vp=u�yt{U�=uw{lrtr±°É�µ~vp!�µ´#y�~vp!��u�¥�qj¡����v��yÉ¹+{lu��utp=�!��rw��{lx©¨ Ç/xvpNnBqj��x9yt{l�v����{�|�y�~���r;y�~vp!rt��rCqjuwp�rtsv�µ~)ytp=r½y�r |§{ju6yt~vp�nDsv{lx�utp!�={lxvr½y�uwsv�!yt��{lx)qjxv���ut{l�¦p=u½y���p!r+nBp=qjrtsvuwp=n�p=xzy�r!¨ Í {lutp!{g¥jp=u!º�y�~vp�nBqj��xYqjxvqj¡�¹�rt��rU�iqju½y�r+{j|¾y�~vp��vut{��vsv�Hy���{lxY�=ut{jrtrrwp=�Hy���{jx#nBp=qjrts�utp=n�p=xzytr qjuwp �¦p=u½|§{lutn�p=���6��y�~Brt��nDsv¡¢q£y�p=��p!¥jp=xzy�r ¹���p=¡�����xv �qN�!{ln��iqjut��rt{lxB{j|Lyt~vprw��nDs�¡¢q�ytp=�Bqjxv�#p�¬­ytu�qj�Hy�p!�#�=uw{lrtr®rtp=�Hy���{lx©¨ � �43 p=uwp=xv�!p=r ² pHyÉ��p!p=x�y�~�p �iq£yµq�q�xiqj¡�¹�rw��r®qjxv� Í {lxzy�p
< q�ut¡�{+r½y�sv�v��p=r¾qjuwp�rw~v{e�6x©¨�;~�p�yt~vp=rw��r6~iqjr;y�~�p�|§{j¡�¡�{e�6��xv Drwytutsv�Hy�svuwpjÀ

5 <�~iqj��ytp=u6Â� l��¥jp=r;q�²vut��p!| {e¥lp!uw¥���pH�,{g¥jp=u�yt~vpW3¶yµqjxv�vqjut� Í {­�vp!¡©qjx��#��xzy�uw{­��sv�=p!r®y�~�p ªip!¡��{j|byt{l���v~z¹­rw���!r=¨ �;~vp�rt�� jxiqj¡©rw�� lxiq£y�svuwpNq�xv�9²iqj�µ´¶ lut{jsvxv�)��ut{��=p=rwrtp!r/qjuwp3�v��rw�=svrwrtp=�L¨
5 <�~iqj��ytp=u+Ä.�vp!rt�=uw��²¦p=rDyt~vp�pH¬­�¦p=ut��nBp!xzy?¨	�;~vp��µ~iqjutqj�!ytp=ut��rwyt���=r�{j|6y�~vp6���������������Cqjxv�F{j|
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y�~vp ��� �vp!ytp=�Hy�{lu¾qjuwp3 l��¥jp=x©¨
5 ÈÉxByt~vp¾|§{jsvuwyt~Q<�~iq���y�p!u®y�~�p uwp=�={jxvrwytutsv�Hy���{jx#qjxv�B�vut{j� p!uwy���p=r {j|�«wpHy�r!º­n���rwrt��x� �ytu�qjx�rw¥lp!utrwpp=xvp!ut j¹�qjxv��nDsv{lxvr6��r;pH¬­�v¡¢q���xvp!� q�xv� r½y�sv����p=�L¨
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5 <�~iqj��ytp=u¾�U�v��rw�=svrwrtp!r y�~�p�r½¹�rwy�p!n³q£y�����svx��=p=u½yµqj��xzy���p!r=¨
5 ÈÉx�y�~�p�¡¢q�rwy <�~iqj��ytp=u R;y�~vp®rwytsv�v��p!r1qjuwp�rwsvnBnBqjuw��Ï=p!�Dqjx��DqjxD{js�y�¡�{­{l´C{lx�|§s�ytsvutp�qjxiqj¡�¹­rwp=r��r; l��¥lp!x©¨
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m ¡�¡l´¶xv{e�6x�: n³q�ywy�p!u©��x/yt~vp%svxv��¥lp=uwrtp^�={jxvrt��rwy�r»{j|¶|§p!utn���{lxvr!º?y�~vp^¡�p=��yt{lxvr»qjxv� �¶siq�ut´¶r=¨1�;~�p=utp qjuwprw��¬�¡�p=��yt{lxvr=À®y�~vp�p=¡�p=�!ytut{lxLº ��y�r¾qjrtrw{­�!�¢q�ytp=� p=¡�p!�!ytut{lx xvp=s�ytut��xv{vºiy�~vpNnDsv{lx��6��yt~ ��y�r qjrtrw{­�!�¢q�ytp=�n�sv{lx�xvp=s�ytut��xv{vº}qjxv�9y�~�p�y�qjs��6��y�~9��ytr¾qjrtrw{­�!�¢q�ytp=�9yµqjs�xvp=s­y�ut��xv{v¨^�;~vp�rt� ¬ ��svqjut´¶r qjutp��?q�¡�¡�p!�s��©º¶�v{e�6x©º¶�µ~iqjutn�ºzrwytu�qjx� lpjºzy�{j�©º¶qjxv��² {�yty�{jn ¨��;~vp6��xzy�p!u�qj�Hy���{lxvr%{j|¦p=¡�p=n�p=xzyµq�uw¹D�vqjuwyt���=¡�p=r^qjuwp�®p=¡�¡��vp!rt�!ut��²¦p=�¤²z¹)yt~vpDrw{�°É�=qj¡�¡�p=� 3¶yµqjxv�vqjut� Í {��vp!¡ � ��º Â­ºLÄ�� ¨3È y3 lut{jsv�vr/¡�p=��yt{lxvr3qjx�� ��svqjut´¶r��x�y�~vuwp=p� lp=x�p=u�q£y���{jxvr=À

7 p!��y�{lx�r=À ;=<?>@BA ;C<EDC A ;F<HGI A
5/siq�ut´¶r=À ;JI K A ;CL� A ; �M A¿ qjuwyt���!¡�p=rb{j|iy�~�p rtp!�={lxv��qjx��Dy�~v��ut�D lp!xvp=utq�y���{lx�~vqe¥jp y�~vp�r�qjn�p �¶siqjxzytsvn x¶svnD²¦p=uwr%qjr�yt~vp {lx�p=r{�| y�~vpCªvutrwy  lp=xvp!u�q�yt��{lxLº­²vs­y�y�~�p=��u®n³q�rtrtp!r;qjuwpC¡¢q�ut lp!u=¨1ÈÉx�q��v�v��yt��{lxLº���y�p�¬­��rwytr;qjx9qjxzyt��° |§p!utn���{lxyt{BpH¥lp!uw¹�|§p=uwnB��{lx#�6��yt~9utp!¥jp=uwrtp=�)��xzy�uw��xvrw���'�¶siqjxzytsvn�x¶svnD²¦p=utr¾¡���´jp/p!¡�p!�!y�uw���3�µ~iq�ut lp�¨�;~�p=utpDqjutp�|§{lsvu6|§svxv�iq�nBp!x¶y�qj¡»��xzy�p!u�qj�Hy���{lxvr=À®y�~vpN lu�q?¥���y�q�y���{lxiqj¡ º�p=¡�p=�Hy�ut{jn³qj jxvp!yt���jºi�®p?qj´}ºLqjxv�r½y�uw{lxv '��xzytp=u�q��!y���{lx©¨ Æ utqe¥���yÉ¹¼��r�xv{jy��vp=rw�=uw��²¦p=�Y��x	y�~vp 3¶yµqjxv�vqjut� Í {��vp!¡ º1²vs­yU��ytr���xONisvp=x��=p{jx�p!¡�p!nBp!x¶y�qjuw¹B�iqju½y����=¡�p!r ��r�xvp= l¡��� l��²v¡�p�¨b�;~�p Æ ¡¢q�rt~v{e� ° /�p=��x¶² p!ut �° 3�qj¡¢q�n y�~vp!{luw¹ � Æ / 3 �®svxv� °ªvp=r yt~vp�p=¡�p!�!ytut{lnBqj lxvpHy�����qjxv� �®p?q�´���xzy�p!u�qj�Hy���{jx©¨ 5/siqjxzytsvnB�µ~�ut{ln�{­�­¹­xvqjnB���=r � 5 < � � ��r6yt~vpyt~vp={juw¹ {�|3y�~vp.r½y�uw{lxv ·��x¶ytp=utqj�!yt��{lx©¨ 5/siqjut´¶r9qjuwp yt~vp.{lxv¡�¹ rwy�uw{lxv l¡�¹ ��xzy�p!u�qj�Hy���x� ¼|§p=uwnB��{lxvr=¨�;~�p Æ / 3 n�{��vp=¡�qjxv� 5&< � qjuwp �¶siqjxzytsvn ªip!¡��)yt~vp={jut��p!r yt~iq�y3q�utp���p=rt�!ut��² p!�'²¶¹ y�~vpU3�yµq�x­°�vqjut� Í {­�vp!¡�7»qj lutqjxv l��qjx©¨bmC¡�¡}��x¶ytp=utqj�!yt��{lx�y�p=uwnBr�qjut��rtp6|§ut{ln yt~vpCuwp �¶sv��uwp=n�p=xzy;{j|©¡�{��?qj¡} zqjs� lp��xz¥jq�ut�¢q�xv�=p3{j|�y�~�p87»qj ju�qjxv j�¢qjx©¨��;~vp� zqjsv lp�r½¹­n�n�p!y�uw��p!r6qjutp�À
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qjxv� ����={l¡�¡�p=�Hy�p!� �iq£yµq��6��y�~)qjx)��x¶ytp= lutq�y�p!�)¡�svnB��xv{lrw��yÉ¹#{�|87:9
�eÂlÃD�v²�; : ¨;ÈÉx . svx)È�yt~vp�yt{l���¶siq�ut´n³qjrwr¾��qjr¾�vp!ytp=uwnB��xvp=�©ºiyt~vpNyt{l�­°É�vqj��u;�vuw{­��sv�!yt��{lx��=uw{lrtr rtp=�Hy���{lx ��qjr¾nBp=qjrtsvuwp=�©º qjxv��¥�qjut��{lsvr�vp=�=qe¹+�µ~vqjxvxvp!¡�r^��p!utp qjxiqj¡�¹­Ï!p=�©¨ 9 {e��pH¥lp!u=º�yt~vp=uwp q�utp6rwyt��¡�¡vq�¡�{jy%{j|L��xzy�p!utp=r½y���xv �nBp=qjrtsvuwp=n�p=xzy�ry�{'nBqj´jp�rwsv�µ~oq�rU��xv�!utp?q�rt��x� .y�~vp��vuwp=�!��rt��{lxF{j|6y�~�p#y�{l�YnBqjrtr!º ��p!y�p!utn���xv��xv )yt~vp#y�{l� �¶siq�ut´�µ~iqjut jpjº¦nBp=qjrtsvuw��xv Uyt~vp�~vp!¡����=��yÉ¹³{j|1yt~vp / ² {lrw{lx©ºiy�~vq�y¾{lut�� l��xiq£y�p=r;|§uw{ln�q�yt{l� ��svqjut´9�vp!�?q?¹lº�vp!ytp=utn���x���xv Cyt~vp6rt�v��x+�={luwutp=¡�q�y���{lxD{j|¦y�{j���vqj��uwr=ºz{lu%��x¶¥jp=r½y��� lq�y���xv Cy�~�p
� s�´�q?¥�q3�={ls��v¡���xv 3{j|¦y�~vp
9 �� j lr;² {jrt{lx�y�{Uyt~vp3y�{l� �¶siqjut´}¨
<>=?<@=BA CEDGF6FHDJIGKMLGN�O0PRQ6NTS:P
�;~vp��={lnD²���xvp!� uwp=rts�¡�y;|§{lu yt~vp3��{luw¡��­°Éq?¥lp=utqj lp�{j|�y�~vp3yt{l�9n³qjrwr;� qjr;|§{ls�xv��yt{+² p � �eÊ��

U ? � �SR£Ëv��Ä>V Ã���� Æ pH�D�
Ë



��� ���8��� � ��� � 	�� �T� � ��		��
 
6� �
�

�;~¶svr!ºiy�~vp3y�{j� ��svqjut´#��r;²z¹#| qju�yt~vp�~vp?q?¥���p!rwy¾p=¡�p=n�p=xzyµqju½¹#�iq�uwy����=¡�pj¨1m r6q+�!{lxvrwp �¶svp=x��=p�{�|�yt~vp¡�qjut jp3n³qjrwr=º�yt~vp3y�{l� �¶siqjuw´#~iqjr¾qjx�pH¬�y�uwp=n�p�rt~v{lu½y¾¡���|§pHy���nBp¾{j|
I!?�9 Ê���Ã�R·�eÊ ;���� r=¨
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�;~�pU�v��rw�={e¥lp!uw¹.{�|%y�~vp�yt{l� �¶siqjuw´ �!{lnB��¡�p!ytp=rCyt~vp�yt~vutp!pD lp=x�p=u�q£y���{jx 3�yµq�xv�iqjuw� Í {­��p=¡ ¨`9 {e� °pH¥lp!u=ºv��x³{luw�vp=u^y�{Dp!xvrts�utpCyt~iq�y y�~vp¾y�{l� ��svqjut´���r utp=qj¡�¡�¹Dy�~vp �iqju½y����!¡�p;�6��yt~³y�~�pC�vuw{l� p!uwyt��p=r^y�~vq�yq�utp���utp=�����!ytp=�.²z¹�y�~vpU3�yµq�xv�iqjuw� Í {��vp=¡�n³q�x¶¹�n�{lutp�n�p?qjrwsvutp!nBp!x¶ytr/~iq?¥lpNy�{³²¦p��¦p=u½|§{lutn�p=�L¨
5/siq�x¶ytsvn8x¶svnD²¦p=utr¾rts��µ~¤qjr rw�v��x�{lu¾��rw{lrt�v��x {ju6yt~vp�rt�v��x)�={jututp!¡¢q�yt��{lx9{j|1q�yt{l�)q�x¶yt��° y�{l���iqj��u¹jp!y ~iq?¥lp�y�{+²¦p�ytp=r½y�p=�L¨ 3­{U| qju!ºv{lxv¡�¹#y�~�p�nBqjrwr=ºv¡���|§p!yt��n�pjº�rwytut{lxv ��vuw{­�vs��!y���{lx©ºiq�xv��y�~vp��vp!�?q?¹n�{��vp=rBqjutp�´¶xv{e�6x©¨ � svp9y�{	y�~vp�~v�� j~ nBqjrtrBqjxv� rt~v{juwyB¡���|§p#yt��n�p#y�~vp9y�{j�6�¶siqjuw´ ²¦p=~vqe¥jp=r���43 p=utp!xzy;|§ut{ln�¡��� j~¶ytp=u ��svqjut´¶r=¨^��{l� �¶siqjut´¶r6�vp!�?q?¹�²¦p!|§{luwp/y�~vpH¹#~iq?¥lp3yt��n�p y�{+~iq��vut{lx���Ï=p�º�� ¨ p�¨yt~vp=uwp�q�utp�xv{+² {jsvxv��rwyµq£y�p=r¾{j|�y�{l� �¶siqjuw´�r!¨�m ¡�¡©{jyt~vp=u �¶siqjuw´¶r¾|§{luwn ²¦{lsvxv��rwy�q�y�p!r {�|�n�p=rw{lxvr{ju�²vqjuw¹j{lxvr�{jx¼q�y���nBpUrw�?qj¡�pB l��¥lp!x�²z¹ :,.-0/21 9 :

�43436587:9 9 Ä<;��eÊ ;���� r=¨#�;~vp!utpH|§{lutp+y�~vp�rt����x��x�|§{luwn³q�yt��{lx {j| y�{l� �¶siqjuw´¶r�qjuwpU�={lx�rtp=u½¥lp!�¼��x.yt~vpU�vp!�?q?¹¤�vut{��vsv�Hy�r!¨D�b{j�	��~¶¹�rw���=r���r/q9 j{­{����q?¹ yt{Bytp=rwy¾y�~�p 3�y�qjxv�iqjuw� Í {��vp!¡�qjx�� y�~�p�yt{l�)nBqjrtr ��r¾qjx ��n�� {lu½yµqjxzy6�iq�u�qjn�p!ytp=u=¨6Å®s�y yt~vp��xzy�p=uwp=r½yN��x)y�{j�	��~¶¹�rw���=r���r/xv{jy�{lx�¡�¹ nB{jyt��¥�q�ytp=�.²z¹.�!{ln��v¡�pHy���x� #p=¡�p=�!ytut{e�®p?qj´.��utp=�!��rw��{lx'�iq£yµqq�xv�oy�p!rwyt��xv ¤y�~vp;3�yµq�xv�iqjuw� Í {��vp=¡ ¨��;~vp yt{l�6�¶siq�ut´Yn³q�rtr���rBqj�v�vuw{e¬­��n³q�ytp=¡�¹·y�~vp�rt�=qj¡�p�{j|p!¡�p!�!y�uw{e��p=qj´ r½¹�nBn�p!ytuw¹9²vuwp?qj´¶��x� v¨ 9 p=x��=pjº ��y¾�?q�x)²¦p�rt�¦p=�!sv¡¢q£y�p=� y�~iq�y¾y�~�p�yt{l���¶siqjuw´9nB�� l~zy��¡¢q?¹9qUrt�¦p=�!�¢qj¡ uw{l¡�p/��x9xiq�y�s�utp � �j� � ¨%È ytr � sv´£qe��qB�!{lsv�v¡���xv Dyt{Uy�~vp 9 �� l lr ªip!¡��9��r; j��¥lp!x ²z¹
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�6~�p=utp > ��r3yt~vp�¥�qj�!svsvnU°Ép�¬��¦p=�Hyµq�yt��{lx¤¥�qj¡�s�p�{�|�y�~�p 9¾�� l lr3ªip!¡��©¨B�;~vpB¥�qj¡�svp+{j| = ? n��� l~zy�²¦pq#~���xzy?ºLyt~iq�y = ?^��r nB{luwp�|§svxv�vqjnBp!xzyµqj¡ ¨ Í q?¹­²¦pjº©yt~vpD�v~z¹�rt���=r�{j|^y�~�p�y�{l� �¶siq�ut´)¡�p?qj��rCy�{³yt~vp����rt�!{e¥lp=u½¹+{j|BAwxvp!�DC��v~z¹�rt���=r ² pH¹l{lxv��y�~vp>3�y�qjxv�iq�ut� Í {��vp=¡ ¨�mCx�{jy�~vp!u^��n�� {lu½yµqjxzy%�¦{l��x¶y1{j| yt~vpyt{l� �¶siqjut´)��r/y�~�p�uwp=¡�q�y���{lx)y�{:9¾�� l lrC�v~z¹­rw���!r=¨+�;~vpV9 �� l lr/nBqjrtr3�=qjx	² pU�vuwp=�v���!ytp=�¤�6��y�~.yt~vp~�p=¡�� {j|1yt~vpNyt{l�)nBqjrtr qjr¾pH¬­�v¡�qj��xvp!�)��x�yt~vp�xvp�¬�y/rtp!�!yt��{lx©¨ Í {lutp!{g¥jp=u!º y�{j�)�vuw{­�vs��!y���{lx)��r {jxvp{�|byt~vp�n³qj��x�²iqj�µ´¶ luw{lsvxv�vr¾|§{lu;nBqjxz¹�9 �� l lr;rwp?qjuw�µ~vp=r!¨
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CEDGF6F
Å®p!|§{luwp�yt~vp+�v��rw�={e¥lp!uw¹	{j|�yt~vpUy�{l���¶siqjuw´'��y�r�p�¬���rwytp=xv�!p���qjr��vutp!�v���Hy�p=���vsvp+y�{�y�~�pBp�3Lp!�!y�r�{j|¥���uwy�svqj¡�y�{j� ��svqjut´¶r=¨%�;~�p Æ / 3Ny�~�p={lu½¹+qj¡�¡�{e�6rby�{��=qj¡��!sv¡¢q�ytp®yt~vp;n³q�rtr%{j|}y�~�p / ²¦{lrt{jxBq£y1y�uwp=p¡�p!¥jp=¡^yµqj´¶��x� �yt~vp³p!¡�p=�Hy�uw{ln³q� lxvp!yt���U�!{lsv�v¡���xv XW®º»y�~vp +ip=uwnB�^�={jxvrwy�qjxzy<Y�Z1º1q�xv��yt~vp ! ² {lrw{lxnBqjrwr\[^] qjrU�iqjutqjn�p!y�p!utr!¨F�;~vp=rwp �iq�u�qjn�p!ytp=utr+q�utp9nBp=qjrts�utp=�F�6��y�~Y~v�� j~ ��utp=�!��rw��{lx©¨ 9 {e� °pH¥lp!u=ºL~��� l~vp!u {jut�vp!u �!{lutuwp=�!yt��{lx�rCqj¡�rt{��={lxzytut��²�s�y�p�y�{_[a`�¨ �;~vp�{jxvpH° ¡�{�{l� �!{lutuwp=�Hy���{jxvr ��p=�¦p=xv�
�¶siq��vu�q�yt���=qj¡�¡�¹.{lx¤y�~vpUyt{l���¶siq�ut´'nBqjrtr U ?;q�xv��¡�{l zqjuw��yt~vnB���?qj¡�¡�¹�{jx	yt~vpV9 �� j lr�² {lrw{lx	n³qjrwr
[^b � �gÂ�� ¨T3­��xv�=p3yt~vpN��p=�¦p=xv�vp!xv�!¹ {lx U ?1��r6nDs��µ~)rwytut{lx� lp=u6y�~iq�x){lxc[ab ºvyt~vp�nBp=qjrtsvuwp=n�p=xzy
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{j|&[a`�q�¡�¡�{e�®p=�#yt{U�vutp!�v���Hy¾qjx�p=r½y���nBq�yt��{lx#{�|�yt~vp/y�{j� ��svqjut´#nBqjrwr U ?±¨%�;~vp��vutp!�=��rt��{jx�{j|»y�~vp�vutp!�v���Hy���{jxB��xv�=uwp?qjrwp=�³�6��y�~#q�nB{jutp qj�=�!svu�q�ytp n�p?q�rtsvuwp=n�p=xzy {j|Ly�~vp ��xv�vs­y��iq�u�qjn�p!ytp=utr!¨1È y � qjr��x³|§sv¡�¡Lq� lutp!p=n�p=xzy �6��yt~³y�~�p/�v��rw�={e¥lp!uw¹j¨�+��� lsvuwp/Â­¨�� � �eÄ��Lrt~v{e�6r y�~�p�� � q�r�|§svxv�Hy���{jx#{j| y�~�pCy�{l�n³qjrwr%{j|Lq3ª�y yt{�p=¡�p!�!ytut{e��p=qj´U�vuwp=�=��rt��{lx+�iq�yµq­¨��;~vp¾nB��xv��n�svn {j| yt~vp6�=svu½¥lp!r®uwp!|§p=u%yt{�yt~vp6nB{jrwy�vut{l²vqj²v¡�p®y�{l�UnBqjrtr!¨ / ��yt~Dy�~vp;~�p=¡��U{�|¦yt~vp;n�p?qjrwsvutp!�+yt{l�+n³q�rtr U ?¦y�~vp;rtqjn�p nBpHy�~v{��U��r�svrtp!�

+��� ls�utp�Â­¨��lÀ�� � ¥�r=¨ U ?�|§uw{ln q³ª�y/y�{ 7»¸ ¿ �iq£yµq�q	�Cq�xv�.y�{ 7»¸ ¿ º�� ��¤�={l¡�¡�����p=u=º qjxv� < �iq£yµq#² �y�qj´jp!x�|§uw{ln�� �eÄ�� ¨
y�{��vutp!�v���Hy yt~vp6n³q�rtr^{j|Lyt~vp>9 �� j lr%² {jrt{lx\[ab ¨�ÈÉx
+��� lsvuwp¾Â­¨ Â/yµq�´jp=x�|§ut{ln � �?Ë�� [a` ��r^�v¡�{jytytp=�¥lp=uwrtsvr U ?±¨®�;~�pN�iq�rt~vp!�)p=¡�¡����vrtp3rw~v{e�6r y�~�p�����utp!�!y¾n�p?qjrwsvutp!nBp!x¶ytr {�|S[a` q�xv� U ?b�6��yt~ � ���< 7·qjxv�9y�~vp�rt{j¡�����p!¡�¡����vrwp3rt~v{e�6r6y�~vp���xv����utp!�!y¾� ��� < 7·n�p?qjrwsvutp!nBp!x¶y6|§uw{ln ªvywy���x� ���utp=�!��rw��{lxp=¡�p!�!ytut{e��p=qj´+�iq�y�q � �?Ë�� ¨1�;~vp¾�v¡�{�y�q�¡�rt{�rt~�{g�6r®¡���xvp=r^{j|L�={lxvr½yµqjxzy 9 �� l lr^n³q�rtr®qj�=�!{lut�v��xv �y�{�y�~vp
3�yµqjx��iqjut� Í {��vp!¡ ¨
<>=?<@=	� JU�	�
KD�&H Q6NI�
I#�8O �����O��� D��! F
m y y�~vp ���������������6y�{l� �¶siq�ut´¶r6qjutp3��ut{��vsv�=p!����x��vuw{jy�{jx9qjxzy���° �vut{�y�{lxB�={l¡�¡���rw��{lx�r=¨ 9¾{e��pH¥lp=u!ºixv{jyy�~vp�|§s�¡�¡¶�=p!x¶ytp=u%{j|}nBqjrwr1p=xvp!ut j¹N{j|iyt~vp ~iqj��ut{lxU�!{l¡�¡����vp!u���r1q?¥�qj��¡�qj²v¡�p^|§{juby�~�p �vut{��vsv�Hy���{lxD{j|}xvpH��iqjuwyt���!¡�p=r!¨b�;~�p®~iq�ut��rw�?q�ywy�p!ut��x� C�vuw{­�!p=rtrb��r�qjxN��xzy�p!u�qj�Hy���{jxN{j| �¶siqjut´¶r1{ju� j¡�sv{lx�r �§�iqju½y�{lxvr � yt~iq�yqjutpCyt~vp/�!{lxvrwyt��ytsvp=xzy�r;{�|�yt~vp/�vuw{jy�{jxvr;qjxv�9q�x¶yt��° �vut{jyt{lxvr!¨1�;~vp3rwytutsv�Hy�svuwp3{j| � qjxzyt��° �%�vuw{jy�{lx�r;��r
��s���y�p �={ln��v¡�pH¬ ¨%�;~vp!¹#qjutpC�={ln�� {jrt��ytp=r®{j| y�~vuwp=pC¥�qj¡�p=xv�!p�� q�x¶yt��° � �¶siqjuw´¶r �6~v���µ~�qjuwpC²¦{lsvxv��²z¹ l¡�sv{jxvr=¨�ÈÉx	qj�v�v��y���{lx)y�{#yt~vp�¥�qj¡�p=xv�!p ��svqjut´¶r3y�~vp � qjxzy�� ° �¾��ut{jyt{lxvr/�!{lxzyµqj��x'n³qjxz¹ ¥­��uwytsiqj¡�rt{�°�?qj¡�¡�p=�Nrtp=q �¶siq�ut´¶r=¨%¸^qj�µ~+�iq�uwy�{jx�
©��x�rt����p®y�~�p � qjxzy�� ° � �vut{�y�{lxD�6��y�~�|§{ls�u½°Én�{ln�p=xzy�s�n���
i�?q�utut��p=r{lxv¡�¹�qjx)p!xvp=uw j¹z°Én�{lnBp!xzy�svn |§utqj�!yt��{lx���
�{�|���
É¨ +��� ls�utpNÂ­¨ Ä �§¡�p!| y � rt´jpHy��µ~vp!r/y�~vp��={j¡�¡���rt��{lx�{j|%q�vut{jyt{lx �6��y�~ nB{ln�p=xzytsvn |§{lsvu±° ¥lp!�!yt{lu�� : qjxv�'qjx)qjxzy�� °É�vuw{jy�{lx��6��yt~)n�{lnBp!xzy�svn |§{ls�u½° ¥jp=�Hy�{lu
�
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+b�� lsvuwp�Â­¨�Â­À+[a` ¥�r=¨ U ?^�6��yt~.¡���xvp=r¾{j|^�!{lxvrwy�qjxzy 9 �� l lr¾n³qjrwr3qjxv� y�~vpDuwp=rwsv¡�ytr/{j|^n�p?qjrwsvut��xv 
[a` qjxv� U ?¦�v��utp=�Hy�¡�¹ �§�iqjrt~�p=�+p=¡�¡�����rtp ��qjxv�U��xv�v��uwp=�Hy�¡�¹ �§rt{l¡�����p!¡�¡����vrwp �bq£y%� ��� < 7%º
� �?Ë�� ¨

� � ¨%�;~vpNr �¶siqjutp!�)�!p=xzy�p!u {j|bnBqjrtr;p!xvp=uw j¹9{j|�y�~vp��vuw{jy�{lx�qjxzyt��°É��ut{jyt{lx��={l¡�¡���rt��{jx#��r; l��¥lp!x ²z¹�/� � � : D � � � � 9 Â � : ; � � �
9¾{e��pH¥lp=u!º¦yt~vp�r �¶siqjuwp=� p=xvp!ut j¹ ���{j|byt~vp��iqju½y�{lxv���3rtsv²��vut{��=p!rtrC��r

��/� � � : � : D � � � � � � 9 Â � : � � � : ; � � � � : � � �z��;~�p�r½y�uwsv�!ytsvutp9{j| � q�x¶yt��° �N�vut{�y�{lxvrU~vqjrU² p!p=x nBp=qjrts�utp=�Y��xF�vp=p!� p!¡¢qjr½y����³rt�?q£yty�p!ut��xv 'pH¬­�¦p=ut� °n�p=xzytr=¨ +��� lsvutpBÂ­¨ Ä � ut�� l~zy��/ l��¥lp=rNqjx�pH¬�qjn��v¡�p+{j|��iqju�q�nBpHy�p=uw��Ï!p=�¼�vqjuwyt{lx���p=xvrw��yÉ¹¤|§svxv�Hy���{jxvr|§{ju3p?qj�µ~��iqjuwyt{lx'yÉ¹�� p�� �eÃ � ¨��;~�p+|§s�xv�!yt��{lx ��� � �*?�� � �/��r/y�~vp+�vuw{l²iqj²v��¡���yÉ¹¶° �vp=x�rt��yÉ¹ {j| ªixv�v��xv q��iqju½y�{lx¤�6��yt~�n�{ln�p=xzy�svn |§u�qj�Hy���{jx �·��xvrw���vpUy�~�p���ut{jyt{lx©º»�6~vp=uwp�� � ��r3yt~vpB��xz¥lp=uwrtp�{j|�yt~vprw�iq�yt�¢qj¡©uwp=rw{l¡�s�yt��{lxL¨%�b{l� �¶siqjuw´¶r �=qjx ²¦p��vut{��vsv�!p=�9¥��¢qUrwytut{lxv �{lu �®p?qj´���xzy�p=utqj�!yt��{lx�r=¨
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� ���67 9`< �6~v���µ~Y��r�vutp!rtp=xzyt¡�¹�² p!��xv  ²vsv��¡�yDq£y��
����� ��x Æ p=xvpH¥jq­¨ 1 xv{e�6��xv �y�~vpBy�{l��n³qjrwr=º�yt~vp³� ����vuw{­��sv�!yt��{lx�=ut{jrtr�rtp=�Hy���{lxo�=qjx ²¦p��?qj¡��=sv¡�q�y�p!� ��x 5&< � ¨ Í p=qjrts�ut��x� �y�~�p�nBqjrwr³qjx�� �!ut{lrwrBrwp=�!yt��{lx ��xv��pH°� p!xv�vp=xzyt¡�¹FnBqj´jp!rB��yU�¦{lrtrw��²v¡�p#y�{	�={ln��iqjuwp#y�~vp9�v��utp=�Hy�¡�¹·n�p?qjrwsvutp!� �!ut{lrwrBrwp=�!yt��{lxF�6��y�~Yy�~vp�?qj¡��=sv¡�q�y�p!���=ut{jrtr¾rtp=�Hy���{lx©ºi� ¨ pj¨1yt{Uy�p=r½yH5 < � ¨
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�;~�pD�v~z¹�rt���=qj¡ �¶siq�ut´�rwyµq£y�p=rCnB� ¬���x yt~vp��®p?qj´���xzytp=u�q��!y���{lx©º¦� ¨ pj¨6y�~vpN��p=qj´.�¶siq�ut´�p=�� jp=xvr½yµq�ytp=rq�utp {l²­yµqj��xvp=�U²z¹�y�~vp < qj²���²v²¦{�° 1 {l²vqe¹lqjrt~���° Í qjrt´£q?� q ��< 1�Í ��n���¬­��xv  n³q£y�ut� ¬ � �?��º­� R�� ¨bmoªiuwrwy����utp!�!y;n�p?q�rtsvuwp=n�p=xzy6{j|»y�~vpW< 1NÍ nBq�y�uw��¬Bp=¡�p=n�p=xzy =�?A@1�6��¡�¡ ²¦p/�¦{lrtrw��²v¡�p/²z¹�qjxiq�¡�¹�Ï=��xv Drt��xv l¡�pyt{l�Yp!¥jp=xzy�r!¨ �;~vpB< 1�Í n³q�ytut� ¬¼~vqjrUy�{¤² p�s�xv��y�qjuw¹j¨·�;~v��rU�!{lxvr½y�u�q���xzy�qj¡�¡�{e�6r�y�{¤�?q�¡��=s�¡¢q�ytp��utp=�!��rwp=¡�¹Q=�?A@1�6��y�~#yt~vp/~vp!¡��#{�|»{jy�~vp!u ¡��� l~zy �¶siq�ut´ < 1NÍ nBq�ytut��¬�p!¡�p!nBp!x¶ytr�y�~vq�y ~iq?¥jp�qj¡�uwp?qj��¹²¦p=p!x)n�p?qjrwsvutp!� � � � � À
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3­��xv�!pB=(?A@ 9 � qj¡�n�{lr½y9�eÊlÊ�� {�|Cy�~�p�yt{l�6�¶siqjuw´¶r³�vp!�?q?¹Y��xzy�{�q¤²­° �¶siqjuw´Yqjxv�oq / ²¦{lrw{lx©¨�;~vp=uwp!|§{luwpjº6y�~vp)ªvxiqj¡Cr½yµq�ytp.{j|�q������pH¥lp=xzy���rB�vp!ytp=uwnB��xvp=��²z¹ y�~vp.��p=�?q?¹onB{��vp=r³{j|3y�~vp,/² {lrw{lx©¨ +��� lsvuwp3Â­¨ �Drt~v{e�6r6qj¡�¡ ��p=�?q?¹��µ~vqjxvxvp!¡�r6qjxv�#yt~vp=uwp/y�~vp!{lutpHy����?qj¡ ²vu�qjx��µ~v��xv Uutq�y���{lr=¨��;~v��ry�~vp!rt��r �v��rw�=svrwrtp!rCy�~vp�� ��;�vuw{­�vs��!y���{lx)��x�yt~vpN� ������ ���R� ; M � M � � C < M � M����	� º}y�~vpNrt{�° �?qj¡�¡�p!�:C D«wp!y�r6�µ~iq�xvxvp=¡ ¨^�;~vp�²vu�qjx��µ~v��xv �u�q£y���{jr {j|�y�~vp / °É²¦{lrw{lx)q�utp3n�p?qjrwsvutp!��yt{B²¦p

Å . �T� � C � < � � �?Ê�� Ã-R
V Ê�� ÂjÂ��
Å . � � � ~iqj�vuw{lxvr��%� �*R­� �l�@V Ê�� ÄzÃ��#�mCrtrwsvn���xv  Å . �§��� � M �%���eÊlÊ��y�~vp�²vutqjxv�µ~v��xv +u�q�yt��{U{j|�y�~vp3� �� � C D.«wpHy�r6�µ~iqjxvx�p=¡ ¹���p=¡��vr

Å . �§������ C D)«wp!y�r �^���?Ëv� Ë �

mu−mu (1/81)

mu−tau (2/81)

e+jets (12/81)

jets (36/81)

e −mu (2/81)

tau−tau (1/81)

e−e (1/81)

e −tau (2/81)

mu+jets (12/81)

tau+jets (12/81)
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mCr³n�p=xzyt��{lxvp!�o��x y�~�p)�vuwp!¥���{ls�rBrwp=�!yt��{lx y�~vp�ªixiqj¡6rwy�q�y�p {j|q �H�� pH¥lp!x¶y¤��r �µ~vqju�qj�Hy�p!ut��Ï!p=� ²z¹,y�~vp·��p=�?q?¹ nB{��vp=r�{j|Uyt~vp
/ ² {jrt{lxvr!¨ ÈÉx,yt~vp C�D «wp!ytr �µ~iq�xvxvp=¡3{jxvp / ²¦{lrt{lx,�vp�°�=q?¹­r3~vqj�vut{jxv���=qj¡�¡�¹lº}y�~vpD{�y�~vp!u/{lxvpD��p=�?q?¹�r���xzy�{#q³nDsv{lx.qjxv�q.x�p=s�ytut��x�{v¨ Í {lutp!{e¥lp=u!º yt~vp=uwp�qjuwp³|§{lsvu¾«wpHy�r!º^�6~�p=utp#yÉ�®{¤{j|yt~vp�«wpHy�r#q�utp)²�°�«wp!ytr=º6� ¨ pj¨ y�~�p!¹oqjut��rtp |§uw{ln ²­° �¶siq�ut´¶r=¨ � s�pyt{�yt~vp)~v�� l~onBqjrwrB{j|Cy�{l� ��svqjut´¶r�qjx�� / ²¦{lrt{lx�rBy�~�p+«wp!ytrq�xv� ¡�p=��yt{lxvr;y�p!xv�9y�{+² p���x9yt~vp��=p!x¶ytu�qj¡ uwp= l��{lx9{j|�y�~vp��vpHy�p=��°yt{lu qjxv� yt{B~vqe¥jpDq+¡¢qjuw lp3y�utqjxvrw¥jp=uwrtpDn�{ln�p=xzy�svn ��?±¨ Í sv{jxvr|§uw{ln8� �� � CQD�«wpHy�r6p!¥jp=xzy�r��!{lnBpN|§ut{ln8y�~vp��vut��n³qju½¹9¥lp=u½y�p�¬q�xv� qjuwp ��rt{l¡�q�y�p!� |§uw{ln «wp!ytr=º��6~�p=utp�y�~vp pH¬�qj�Hy³n�p?qjx���xv 	{j|��rt{l¡�q�y���{lx³�6��¡�¡L²¦p��vp!ªvxvp=� ��xB3­p=�Hy���{lx9Ëv¨�Ä­¨ Ã­¨

<@= E@=T< '2D&H  Q �	� �JIGK
Å�qj�µ´¶ lut{ls�xv�¼pH¥lp=xzytrUqjutp+�vuw{­�!p=rwrtp=rN{jy�~�p=u3y�~iq�x	� �� � C:D¼«wpHy�r;y�~iq£y�nB��nB���Ny�~�p�yt{l� {j¡�{l j¹ {j|yt~vp3���� � C D)«wp!ytr¾rw�� lxvqj¡©p!¥jp=xzy�r!¨��;~vp!utp�qjuwp�yÉ�®{��=¡¢q�rtrtp!r {�|�²iq��µ´� jut{lsvx��©À

5 �;~vp�ªvutrwy�²iq��µ´� jut{lsvx�� �!¡¢qjrwr��!{lxvrw��rwytr+{j|W5&< � nDsv¡�y���°�«wp!y�p!¥lp!xzy�r³�!{lxzyµqj��xv��x� ¤q¤n�sv{lxqjxv�'| qj´¶��xv 9q#x�p=s�ytut��x�{�²z¹)nB��rtn�p?qjrwsvutp!�'nB��rtrt��xv ³ytu�qjxvr½¥lp!utrtp�p=x�p=ut �¹lº��� ? � rwp=p 3­p!�!y���{lxËv¨ Â �H¨	�;~vp�nDsv{lxF{jut�� j��xiq�ytp=r�|§ut{lnPq.~vp?q?¥¶¹ N}q?¥l{juU�vp=�=qe¹jº®p�¨  �¨	|§uw{ln�yt~vp��vp!�?q?¹F{j| qÅ °Én�p=rw{lx©¨/�;~v��r/n�p?qjxvr¾y�~iq£yCy�~�pDnDsv{lx)��rC��xvrt���vpDq3«wp!y?¨ Í p=rt{jxvr3~iq?¥lpUq#¡�{lxv B¡���|§pHy���nBp
� IB{j|»Å ° nBp!rt{lxvr 9 �eÊ ; : � � ��yt~�s�r®y�~�p=��u^²¦{­{jrwy�qj¡�¡�{g� y�~�p=n y�{�y�utqe¥jp=¡}rtpH¥lp!u�qj¡ nB��¡�¡���nBpHy�p!utr² pH|§{lutp/yt~vp!¹9�vp!�?q?¹9q�y¾qUrwp=�={jxv�iqju½¹lºi�v��rt�v¡�qj�=p!�9¥jp=u½y�pH¬ ¨ �;~vp=uwp�q�utp3�vuwp=rtp!¡�p!�!y���{lx9�=s�ytr;y�{�v��rw�=ut��nB��xiq�ytp¾rwsv�µ~9nDsv{lx�r®|§ut{jn
rw�� lxvqj¡ n�sv{lxvr�yt~iq�y®�6��¡�¡}²¦pCp�¬���¡¢qj��xvp=�#��x 3­p!�!y���{lxvr Ã­¨��j¨Ç3x�p;{j| yt~vp=rwp ¥�qjut��qj²v¡�p!r1��rby�~vp;nDs�{lx+��rt{j¡¢q�yt��{lx©ºg�6~v���µ~���r%q/n�p?qjrwsvutp;{j|¦�6~vpHy�~vp!u®q/n�sv{lx��rC��xvrt���vpDq�«wpHy/{luCxv{jy?¨ Í sv{lxvr3{�| 5 < � n�sv¡�yt��°�«wpHy¾p!¥lp!xzy�r=º yt~iq�y/�vqjrtr/yt~vpD�vuwp=rtp!¡�p!�!y���{lxqjutp�utp=qj¡»utp!�={lxvr½y�uwsv�!ytp=�.nDs�{lxvr=º}²vs­y¾yt~vp=��u6��rt{j¡¢q�yt��{lx#��r;| qj´jp!�©¨�ÈÉxv��p=p=�Lº¦yt~vpN��ut{l²iq�²v��¡���yÉ¹|§{lu®yt~v��r�yt{D~iqj��� p!x���r�utq�y�~�p=u rwn³qj¡�¡ º¶²vs�y qD¡�{jy®{j|»pH¥lp=xzytr¾uwp=nBqj��xB�vsvp/yt{�y�~vpC~v�� l~³�=ut{jrtrrtp=�Hy���{lx {�|byt~vp�rwy�uw{lxv ��vut{��vsv�Hy���{lx9{j|�~�p?q?¥¶¹VN}q?¥l{lu�«wp!ytr=¨

5 �;~vp rwp=�!{lxv�³²vqj�µ´¶ lut{ls�xv�³�!¡¢qjrwr �!{lxvrw��rwytr^{j| / D·«wp!ytr®pH¥lp!x¶ytr®�6��y�~�q / ²¦{lrt{lx��vp!�?q?¹���xv ��xzy�{¤q.nDs�{lx qjxv�Yq'nDsv{lxFx�p=s�ytut��x�{v¨��;~���rU��rNy�~vp�nBqj��x¼²iqj�µ´¶ lut{jsvxv�Y|§{lu������� C;D«wp!y�r6pH¥lp=xzytr=¨ ÈÉx��={lxzytu�qjr½y yt{BnDs�{lxvr;|§ut{ln 5&< � p!¥jp=xzy�r!º n�sv{lxvr6|§ut{ln / D�«wpHy�r6p!¥jp=xzy�rqjutp9xv{jy+��xvrt���vp�{j|%«wp!ytrBq�xv�Y�={ln�p#|§ut{ln�y�~vp9�vuw��nBqjuw¹	¥lp!uwytpH¬ qjr+rt�� lxiqj¡�nDsv{lxvr!¨F�;~vp«wp!y�r³qjutp�nBqj��xv¡�¹·�vuw{­��sv�=p!� ²z¹ ��xv��yt�¢qj¡ qjxv� ªvxiqj¡6rwy�q�y�p u�qj�v��q�y���{lxY{lu� l¡�sv{jx rw�v¡���yty���xv v¨
+��� ls�utpCÂ­¨"R� l��¥jp=r®pH¬�qjn��v¡�p!r®{j| +}pH¹�xvn³q�x³�v��qj lu�q�nBr%|§{lu / D «wp!ytr�p!¥jp=xzy�r �6��y�~B�v�43 p=uwp=xzy
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