
����������	 ��
���������������������������������
� ��	 !����"#	 ��$��%'&(��	 ��	 "#�*)(��,+�-/.�	 


0214365*7981;:=<>1@?95A:6?CBD5*EF1G:H?�8�IKJL:M1;N�3O7P8�72QSRUTWVMN�?'8�EX5AYM8�1[ZL1@?�1;\M1G7P5*7

]_^�`babcda4egf4hiekj�li^�m_n opc�q*r*mtsu^9h(`b^9h/awv

xuy{z}|�~��/�O���'���k���'�

nt� �(��z(�6|k�G�H|����'��z��(�M��yi���/��yi�����O�'�����(�}����z���|k�@�D�}��z}�����d�H|����'�>~����
�k �¡�¡_¢d�k���£¢¤���#���'¥S����yi|��'���(�(���u�¦�§���D������¨��_¥u¡�©ª��«�¬

 �u�K�D�/�}®��/���/�����H|����'��z}�/�§��y/�#�(��yi� � �#�9�¯���|��
 �°9±>�9|�¨'�p²§�k�����'�D�(��®��/���/�����D³[´�¬9±k��� µ¶��±�± ¡t�§�'³

·�¸@¹(º/» ¼'½�º

¾ ���'�}�(���/�Pz¿�£�À�����(�������¤����Á9z���������|�¨��/�;��|��t�'��|�~��k~��#�����z��¯y_���kz��/�Pz¿���/�p�k�Pz��¯y��k�����#�������u|��
¨'|9y/�'���/�Pz}�ÃÂÄ�#z��2���p�kÅ����Ã�k��¨dz��/ÁPz��p©À�'�g�À�����(���¯�k�¤���/�¶����(yiz������p�k����| ÂO�M���tz�|Æ���(���|����Ç����µ
z}|��p� z}��yÈ�}�/Å��'�������¯�}� z���|��Æz}|Æ|�~�z¶�k���É�����k�¶��(�u����¨¤��|�����yi|��'�/�}�/�Pztyi������z}�/�}�#��ÅU��|�¨��/�¯�(�>Ê�z¿�k�¯�|
�(���k~��#���_���Èz�|Ë�/��y/|9¨'�2ÌUÍ�Î{Ï,Ð Î{Ï¿®9�'| ÂÄ���(¨'Å����H���y¶�Ñ���ÈÂD|��¶¨Ò�k��¨Ó������Å��U�'���/���/�}�/��y/�(�(�w©À�'�
���(�����Pz���|�¨��(�§y/���L~��É�����(¨Ô��|��g~'�}| ÂO����'ÅÒ¨���Å��#z}���§¨'�kz}�k~������(�(�D������|����p� z}�#|��L���/z��}�#�(� �k�OÂÄ�#z��
���p�kÅ��É�k��¨�Õ�|��pz��/ÁPz×ÖP�'�/�}���(�(�O�#�p��Å��d���'�'|kz¶� z}�#|��ªØ,��¨'¨����'ÅwÂD|��¶¨'��z}|Ñ���C�#�p��Å���Ùg�k��¨Ôz}�iÁ9z
�����#���z��¶� z}�#|��ËØ���¨'¨'�#�'Åp���p�kÅ��(�Hz�|g�_z��/Á9z¶Ù{�



� �������	��
�����	�����
�¿e���ek`�l��bhic�q*^9q*j���j�m{lij�����^9l{ek`�lÈmie��¤^�`�lij���^�`b^�����mij�m! #"%$�&('�)*�×c�abe���m*+�c�h>l�,4e£^�`b^�����mij�mtc�+Äl{e.-�l/ #0>c�+21
�¤^�`b`43�5�5�56)�^�`*aCl{e.-�lU^�`ba j��¤^87�ekm9 �sÃ^9h/`*^9h/aK^�`ba f4c�h/m:��l�,<;8=�=(3>)�,b^>?�e@��ekaLl{cA�¤^�`B�Ôe.-C� j�lij�`(7
a4eD?�e�� c��E�×ek`�limÄj,`F��c6��*r4l{e hG?�j,mij c'`	H�j��¤^87�etrb`*a4e h/m{li^�`ba*j�`(7(H8�Ur���lij��×ekabj�^_ab^9li^9q*^�m{eÃqbh/c>I>mij,`(7(H'^�`ba
a4cC� r��×ek`�l�hie l{h(j eD?P^��KJA0_e hie�HLI§eËe.-�l{ek`baKc'`beÉc�+¿l�,beM�bhic��;c'm{ekaN�×c�a4e���mDHÀ`b^��×e����C^PO*^9l��¤jQ-�lir4hie
�×c�a4e��RH@qB�Ó^�a4c��blij�`(7Ël�,4e×sÃ^���ekmij,^�`S�*^9h/^�abj�76� ^�`baÓqT�Ó^���� cUI>j�`(7Éc�l�,4e hV� ^9l{eD7�c�h/j�� ^��O^�`*aEW�c�hV��c'`C1
lij�`�r4c'rbm/?9^9h/j�^9qE� ekmDJX ZYLeÓhiekmil{h/j���l¤c'r4h(m{e���?�ekm¤l{c l�,bj�mdmij��/�[��e\�djQ-�lirbhie]�×c�a4e��tc'`����N+�c�hdlirbl{c�h/j�^��
�*r4h^�@c'miekmDJ`_*,4ewsÃ^���ekm/j�^�`Fl{hiek^9l��×ek`�lËc�+g^�m��@e���lË^�`a,*j e h/^9h^�b,bj�� ^��c�¤c�a4e��,m¤j�m�*hiekm{ek`�l{ekaXj�`d �a4e
f4hiekj�li^�m¿^�`ba sÃ^9h/`b^9h/aP;8=�=(3>)bJe)M_*,bj,m%�*^9h(^�abj�76� ^���� cUI>mtrbmul{c¤ek`���c�a4e��bhieD+�e hiek`���ekmf+�c�h>^8���E��j�� ^9lij c'`
m:�;e�� j�g[�PI§c�h/a*md^�`baXj��¤^87�ekmDJ`h}lÉ^���micK^���� cUI>mÉr*m¤l{ci�;e h�+�c�h^� h/eD7'r���^9h/j�m/^9lij c'`ª^��D��c�h/a*j�`(7Cl{c l�,4e
�bh/j,`�� j��[� e_c�+LjV��kC,b^��ml�m*�_^8n c�h�J%_*,b^9l¿j,mDH4j�+6loI§c@�×c�abe���mÃa4ekm���h/j q;eÈl�,4e�ab^9li^Æh/ek^�m{c'`b^9q[���9I§e����RH4l�,4e
mij���[� e hp�×c�a4e��Gj�m¿^�r4l{c6�d^9lij�� ^������\�^,4c'miek`	J

q r ��
/s%tvu!w@sx�x�:y�Lz{�	�����
$Se lS| }  Z~G���D�D�D���:~	���D�D�D�>�:~	�8�8) a4ek`4c�l{e ^4��c6��� e���lij c'` c�+��	�[a4cC� r��×ek`�limwj�` ^a,4e l{e hic�7�ek`4e c'r*m
ab^9li^9q*^�mie � JG�§^��^,×a4cC� r��×ek`�lG~	�Aj�mÀ^�mim/r��×eka£l{c�,b^�?�ep���ta*jQ�@e h/ek`�lÀ^9l{l{h/j q*rbl{ekmDH�~	���X Z~	�Z���.�D�D�D�U�:~	�Z� �6�
�D�D���:~ �Z� ��� )bJx'Ãl{l{h/j qAr4l{ekm��d^��dq;ec� ^9l{eD7�c�h(j�� ^��;c�hp��c'`�lij�`�r4c'rbm�JG�x-�^���[� ekm§c�+�� ^9l{eD7�c�h/j�� ^��G^9l{l{h/j qAr4l{ekm
j�`��D�,rba4e�m{li^�`bab^9h/awa4cT� r[�×ek`�l��×e li^�1ab^9li^dm/r��^,Ò^�m��×c>?�j egh(^9lij�`(7'mDH��×eka*j�^Æl��T�;egc�hcIuc�h/am�bh/ekm{ek`���e
 �a4c�ekm¤l�,4eÑa4cC� r��×ek`�lM��c'`�li^�j,`ª^Km��@e�� j�g[�\I§c�h(aE�U)bJFf4ek^9lir4hiekm2a4e h(j�?�eka�+�hic6� j��d^87�ekmd^�`baªc�l�,4e h
�£r�� lij��×eka*j�^�mij�7'`b^���mu^9hie�l��T�*j�� ^������9��c'`�lij�`�r4c'rbm:1K?P^���rbekaÉ^9l{l{h/j�q*r4l{ekmDJc Zh}ltm�,4c'r���aÉq;eÈ`bc�l{eka2l�,b^9lÃc'r4h
ab^9li^9q*^�mie£j�mÈ`4c'`C1�h/e���^9lij c'`b^��Hj�`Òl�,b^9lÈhie���^9lij�c'`bm_m/r��^,Ñ^�m9�{`be.-�l�l{c6�Ë^9hie£`bc�l_l{hiek^9l{eka�Je)mh¶`]7�ek`be h/^��RH
l�,4ef7�c'^���c�+*l�,beÃ^�`*^�����m/j�m�I_j����'q;eul{c�7�hic'r(�×a4cC� r��×ek`�limDj,`�l{cV,4c6�×c�7�ek`be c'rbmL�D��^�mim{ekmÄj,`U^��bhic�qA^9q*j���j�m:1
lij���Iu^>��J�_HcÉ^��D��c6�/�[�,j�m�,Òl�,*j�mDHbek^��b,ÑabcT� r��¤ek`�l�~	�Oj�m>^�mim/r��×ekaÒl{cËq;e�a4h/^>I>`P+�hic6�Wl�,4e�+�c6��� cUI>j�`(7
g*`bj�l{e��djQ-�lirbhieV�×c�abe��

~ ����� �Q�Q��
����
��  ��¡ �Z¢

 Z~ �:� £ � )�
����
��  ��¡ �

���¤
�   � ¢

 Z~ �Z� �T� £���� � )b�  �3>)

Ic,4e h/e � }¥ R¦p� £ )Ãek`���c6�/�A^�mim{ekm�^����Hl�,4eF�¤c�a4e����*^9h/^��×e l{e h(mDH�¦Xabek`4c�l{ekmÈl�,4e!�¤j�-�j�`�7I§ekj�76,�limDH £
a4ek`4c�l{ekm>l�,4eV�*^9h/^��¤e l{e h/mtc�+Àl�,4e��¤jQ-�lir4hieV��c6�/�;c'`4ek`�l¿a4ek`bm/j lij ekmDH4^�`bam� � a4ek`bc�l{ekm¿l�,4eg`�r��Uq@e htc�+
��c6�/�;c'`4ek`�limDJ�_c,4e!�¤j�-�lir4h/e��×c�a4e��6j�mÈa4eDg*`bekaÒc'`Ól�,4e£mili^�`bab^9h/aA�bhic�q*^9qAj���j lo�Émij���[� e.-S§U¦©¨ ¡ ��ª=/+�c�h>^����	«p^�`bad¬ �U�

��  � ¡ � �3�®6JF¯Èek`4e h(^9lij�`(7 ^2a4cT� r[�×ek`�lpj�`B?�c6��?�ekmÈl�IucÒm{l{eD�*m�J�fÀj h/m{lDH°IueÆmie�� e���l
±R²G³G´Cµ[´°¶R³�²�·6¸F¹fº�»R¹*¼�½¿¾ÁÀ�Â�ÃbÄÅ¹cÆ�½¿Ç*Ã^ÈF¾É¹ÅÊRÊK¹ÅËK»xÊK½�ËK¹ÅÂÌ¹ÅË%ÊK½�Ä�½¿¾É¾É¹�ÄÅÊKÍÉ½bÈ�»{½^Â�Í�ÊK¹�Çp»%ÃbÈ8À!ÍÉÊ�Ã^¾ÉÍÁÄ*Æ�½¿Ç*Ã^ÈF¾É¹ÅÊRÊK¹ÅËK»

ÊK½�ËK¹ÅÂQ¹ÅË{ÊK½�ÍÉÈ�ÀUÍÉÎ�ÍeÀ>º8Ã^¾°Í�ÊK¹�Çp»�ÏÐ�½^Ëf¹ÅÑUÃbÇpÒU¾É¹¿ÓEÃ�»RÍÉÈUÔ¿¾É¹�Õ°½^Ë�ÀMÍÉ»{Õ	ËKÍ�ÊRÊK¹�ÈMÃ^»fÖ[×�Ó�Õ�Ø�ÍÉ¾É¹VÃVÔbËK½bº�ÒM½bÂÚÙÜÛ]Õ°½^Ë�ÀU»fÍÉ»
Õ	ËKÍ�ÊRÊK¹�È!Ãb»GÝaÞßÝ ±Rà á¿â Þ�ã�Ö ±Åä:å�å�å�ä Ö ábâ�æoå Ð�½bËL»RÍÉÇpÒU¾ÁÍÉÄ�Í�Ê2çDÓ8Õ°¹�º�»R¹%èTé°ÊK½�ÀU¹�ÈU½bÊK¹%¼�½bÊKØVÊKØ�¹xË�ÃbÈ�ÀU½¿Ç4ÎbÃ^ËKÍÁÃb¼U¾Á¹{ÃbÈ�À
Í�ÊK»	ËK¹:Ãb¾ÉÍÉ»KÃ^ÊKÍÉ½¿ÈÜÏ



^v�¤jQ-�lir4hie\��c6�/�;c'`4ek`�l�I>j l�,N�bhic�q*^9qAj���j lo� ¡ � ^�`ba	HMl�,4ek`	HxIueÒmi^��/�[��eÉl�,4e a4cC� r��×ek`�l�+�h/c6� l�,bj�m
�¤jQ-�lir4hieV��c6�/�;c'`4ek`�lDJ

f4h/c6�=^��×c�a4e����,j�`(7¿^�`baÆj�`(+�e hiek`���e��;e h/m:�;e���lij�?�e�H�j lHj,m6c�+�l{ek`���c'`Ü?�ek`bj�ek`�lÀl{cpj�`�l{hic�a*r���eMl�,4ef��^9l{ek`�l
^���� cC� ^9lij c'`m?9^9h/j�^9qE� ekm������v§Ü38�D�D�D�U�:� � ®�l{cdj�`*abj�� ^9l{epl�,b^9l>^�*^9hilij�� r��,^9h¿a4cT� r[�×ek`�lc~	�Dq;e�� c'`�7'mÃl{cÉ^
m:�;e�� j�g[�c7�hic'r(�\«�Jx_*,4ekm{e�j�`babj�� ^9l{c�h%?9^9h/j�^9q[� ekmc§��������L�d38�D�D�D�U�:�	�B®���c�hihiekm:�;c'`badl{cÆ^�`ËjRJ�jRJ�a�JÀm/^��/�[� e
+�hic6� l�,4egabj,m{l{h/j q*rblij c'`

¢  	� � �`«D)%� ¡ � j�`ba4eD�;ek`babek`�l����M+�c�hc«*� 38�D�D�D���:� � �
j�`4eß� ^�`X`bc>I e.-T�bh/ekmimdl�,beA�¤jQ-�lir4hieA�×c�abe��>j�`X^KabjQ�;e hiek`�lM+�c�h^� l�,b^9lMI>j����tq;ewrbm{eD+�r��c+�c�hÉc'r4h
mir4qAm{e�
�rbek`�l¿a4e h(j�?P^9lij�c'`bm

¢  Z~	�����>���`« ��� )x�
���¤
�o  �


¡ �

���¤
�   � ¢

 Z~	�Z� � � £ ��� � )���� ��������� �  ��6)
Ic,4e h/e�� �  	�>��)x� 3pj�+Ú~	�Hq;e�� c'`(7'mÃl{cM7�hic'r(�P«�^�`ba�� �  	�>�R)x�`=Æc�l�,4e h�I>j�mie�JO]>c�l{egl�,*^9lc�¤^9h�7'j�`*^���j�mij�`�7
c>?�e h�� � j�` e�
�rb^9lij c'`X ��6)d^���� cUI>mÉr*m¤l{c hie���c>?�e h l�,4eÑe.-C�bhiekmimij�c'` 7'j�?�ek`XqB�ªe�
�rb^9lij�c'`d �3>)bJd_*,4e
� ek^9h/`*j�`(7i�*hic�q[� e�� rb`ba4e h\��c'`bmij�abe h/^9lij c'`Fj�mdekj�l�,4e h\k�`4cUI>` ^�m2mir(�;e h�?�j�m{eka4��ek^9h/`bj�`(7© ZIc,4ek`Fl�,4e
^���� cC� ^9lij c'`m?9^9h/j�^9qE� ekmt^9hieVk�`4c>I>`�)uc�h>^�m>r*`bmir(�;e h�?�j�m{eka9� ek^9h/`bj�`�7m �c�l�,be h�I>j�m{eU)bJ�È`ba4e hOc'rbh%�×c�a4e�����j�`�7È^�mim/r��/�blij c'`*mDH�l�,4e*��j�k�e��,j�,4c�c�aF+�rb`���lij c'`�+�c�hOl�,4e¿ek`�lij hie¿a*^9li^gm{e lMj�mx7'j�?�ek`
qT�

¢  Z~ ��� )x�
� �¤
�   �

� ��
��  �°¡ �

� �¤
�   � ¢

 Z~ �Z� �T� £���� � )L�
� ��
� ±   �

�D�D�
� ��

� á �   �
� �¤
�   � ¡ �

� � �¤�   � ¢  Z~ �2� �T� £°�D� � � )b�  ! B)
h¶` l�,4eP+�c6��� cUI>j�`(7Cm/r4q*m{e���lij c'`*mIuewa4ekm���h/j�q@e l�,be]?9^9h/j c'rbm/+�c�h^�¤mdl�,b^9ldl�,*j�m��j�k�e��,j�,4c�c�a�� ^�`ªli^8k�e
a4eD�;ek`babj,`(7Uc'`Òl�,4egl��T�;epc�+Ä^9l{l{h/j q*r4l{ekm�J

"$#&%'#	( )+*-,�.0/!,213*-134657.�.�89/�:;1<.�=>4
_*,4e2^���7�c�h/j�l�,��¤mÆa4eD?�e�� c��;eka j�` &�e���lij c'`?�Ñ^8���[���Cl{cL^�`Ü� l��T�;eËc�+��¤jQ-�lir4hie@��c6�/�;c'`4ek`�l¤abek`bmij lo�
q;e�� c'`(7'j�`�7£l{cÉl�,4ege.-C�;c'`4ek`�lij,^��	+�^��dj�����J�0_c>IueD?�e h�H�I§e!I>j����°��c'`���ek`�l{h/^9l{eÆc'`A¯�^�r*mimij�^�`Ó^�`baP�£r�� lijQ1
`4c6�¤j,^��Ga4ek`bmij lij�ekmDJ

h¶`¤l�,bj,mL�*^8�;e h�HT¯�^�r*mimij�^�`É^9l{l{h/j q*r4l{ekm§^9h/j�m{e>q@e�� ^�r*m{e*Iue>l{hiek^9l�?P^9h/j�c'rbmOj��¤^87�e�+�ek^9lirbhiekm� #��c6��c'r4h�H
l{e.-�lir4hie�H�e l��8Je)×^�mMmi^��/�E� ekmG+�h/c6� ¯�^�rbmim/j�^�`¤abj�mil{h/j q*r4lij�c'`bm{ �sÃ^9h/`*^9h/a¤^�`ba¤fbc�h/m:��l�,9;8=�=(38H�s§e���c'`(7'j e�H@ ^9h/mic'`	H�¯Èhie ek`*m:�*^�`C^�`baBAw^���j�k 3�5�5DC�)bJ\_*,b^9lgj�mDH6ek^��^,Kj,`bm{li^�`���e×c�+FE �Z� � j,mp^�`v�2G � 1abj��×ek`*mij c'`b^��
?�e���l{c�h�a4h/^�I_`\+�hic6� l�,4e�`4c�h^�d^��Gabj�m{l{h/j�q*r4lij c'`	H>E[�Z� � �IH �KJ �  �L ��� � �NM!�D� � )bH�I_j l�, a4ek`bmij�l��

¢  Z~	�Z� � � £ �D� � )x� � ;9OPM!�D� � ��Q �SR�T e.-C�VU'W 3;YX ~	�Z� �ZW[L ��� ��\N] M Q ��D� � X ~	�Z� �^W[L �D� ��\�_ �  �`6)
Ic,4e h/e�l�,4eF�*^9h/^��×e l{e h�?�e���l{c�h���c'`�li^�j�`bmÈl�,4e��×ek^�`bmÈ^�`baß��c>?9^9h/j�^�`���ekm £ �D� � �  �L �D� � �NMF�D� � )bJchÅ+ÅHE+�c�h
e.-4^��/�[� e�HfIue],b^�?�eÑ^i�¤j�-�lir4h/e\�¤c�a4e��*I>j l�,����S¯�^�rbmimij,^�` ^9l{l{h/j q*rbl{ekmDH�IueA� ^�`ªhieD�bhiekmiek`�ldj�ld^�m



+�c6��� c>I_m
~	� ��� �Ì����

����
��  � ¡ �

���¤
�   � H �0J �  �L �D� � �NM!��� � )b�_*,bj,m!�¤j�-�lir4h/edc�+�¯p^�rbmimij�^�` �bhic�abr���lim�� ^�` q;eÉe.-C�bhiekm/m{eka ^�m×^ß�djQ-�lirbhiedc�+��Ur���lij�?P^9h(j�^9l{em¯p^�rbm�1

mij�^�`*m×c�+gmij�n e ¬ � � G �AI>j�l�, ^Lq[� cC��k[abj,^87�c'`b^��c��cU?P^9h/j,^�`���e�J h}`47�ek`4e h/^��RHÃl�,4eÑm{l{h/r���lir4h/eÒc�+�l�,bj�m
��c>?9^9h/j�^�`[��e£a4eD�;ek`ba*m¿c'`ß,4c>IdI§eF�*^9hilij�lij c'`Òl�,4e/¯�^�rbmim/j�^�`w^9l{l{h/j�q*r4l{ekmDJc'Èm_l�,4e£a*j��×ek`bmij�c'`2c�+Ol�,4e
?�e���l{c�h/mÆj�`���h/ek^�m{ekmUmicÓa4c�ekmgl�,4eË`�r[��q;e hgc�+*��cU?P^9h/j,^�`���e9�A^9h/^��×e l{e h/mUl�,b^9l�Iue\,b^�?�eÉl{cÓekm{lij��¤^9l{e�J
'Èm¤mir(7�7�ekm{l{ekaXj�`  #0Èrb`�l¤^�`*a���c�h�7�ek`bmiek` 3�5�5�56)bHtc'`4eP��c'r���aªm{li^9hil/I>j l�,[^La*j�^87�c'`b^��*��cU?P^9h/j,^�`���e
 �^�mimir[�×egj�`ba4eD�;ek`babek`���eU)Äl{c×ekmilij��¤^9l{egl�,4eV�A^9h/^��×e l{e h/mDHb^�m/mij�7'`2c�q*m{e h^?P^9lij c'`*mÃl{c¤l�,4e��D��rbmil{e h/mt^�`ba
l�,4ek`¤milirba(�£l�,4epI>j l�,bj,`F�D�,rbm{l{e h%��c�hih/e���^9lij c'`�¤^9l{h(j���ekmDJ��O^9h/j�^9q[��ekmÄl�,b^9lM^9hie�,bj�76,����!��c�hihie���^9l{eka9�¤^��
l�,4ek` q;eV7�hic'r��@eka j,`�l{c¤^¤m/r4qB?�e���l{c�hÈ^�`ba l�,4e�ekm{lij��¤^9lij c'`P�bhicC��ekabr4hiepj�mÃhieD�;ek^9l{eka	J

"$#&%'#&" )+5 .�=�� *-80/��D5	� 57.�.�89/�:;1<.�=>4
$Se l_rbmt^�mimir��¤epl�,b^9l¿l�,4e�
Ü1�l�,w^9l{l{h/j�q*r4l{e�� ^�` li^8k�e!���abj�m���h/e l{eV?P^���rbekmDH(�×c�hie��bh/e�� j�m{e����@� e lp~	�Z� � �
§Ü38�D�D�D�������D�D�D�>�:��6®6J�_*,4eF�bhic�q*^9qAj���j lo�Ëc�+Ml�,4e��81�l�,S?9^���r4e£c�+%~	�Z� �ÆcT�D� rbhih/j�`(7Ëj�m�a4eDg*`4ekaÑ^�m��.�D� � � ��}
¢  !E �2� � ��� � £°�D� � )bHÚI>j l�, ¬ � � �D� � � � � 38J9YLe@� ^�`i�×c�a4e��Äl�,4eÉabj�m{l{h/j�q*r4lij c'`Óc�+Ãl�,bj�mV?9^9h/j�^9q[��eÆr*mij�`(7
l�,4e��£r�� lij,`4c6�¤j�^����×c�a4e��

¢  Z~	�2� � � £ �D� � )x�
���¤
�   �

� � × ���0��� � ��D� � � � �  C�)
_*,�rbmDH�j,`�l�,4e%� ^9l{eD7�c�h/j�� ^��T� ^�m{e�HPl�,4ex�*^9h(^��×e l{e h�?�e���l{c�hÀj�m	7'j�?�ek`pqT� £ ��� � ���(��� � �X ��.�D� � ���D�D�D�D�U���.�D� � � ���U)bJ
]_c�l{edl�,b^9l�Iuedc'`[���Ñ`be ekav�� W`3/�*^9h/^��×e l{e h(mgq;e�� ^�rbm{e¤c�+Ãl�,4eÉ`4c�h^�¤^���j,mi^9lij c'`v��c'`babj�lij c'`	J/hÅ+�Iue
,b^>?�eU^/�¤jQ-�lir4hieVI_j l�, m{eD?�e h/^���� ^9l{eD7�c�h(j�� ^���?9^9h/j�^9qE� ekmDH4j l*� ^�`Òq;epe.-C�bhiekmimiekaÒ^�m

~	� ��� �Q����
����
�o  � ¡ �

���¤
�   �

���¤
�   �

� � × ���9��� � ���� � � � �  � 6)

hÅ+LI§eF,b^�?�e×m{eD?�e h/^���� ^9l{eD7�c�h/j�� ^��G?9^9h/j�^9qE� ekmDH[Iue!� ^�`Ñekj l�,be h_^�mimir[�×e�l�,b^9l�m{c6�×e£c�+Äl�,4e�� ^9hieÆj�`ba4e.1
�;ek`ba4ek`�l

¢  Z~	�Z� � � £ �D� � )x�
��� ±¤
�   �"! � × ���0��� � ���� � � �

����#
¤
$   �&% �(' ���9��� � ���� � � $ �

c�h*Iue�� ^�`w^���� c>I l�,be�� l{cM��c>?9^9h��Òm{c¤^�m>l{c¤li^8k�eUj,`�l{c¤^��D��c'rb`�l>l�,bekj hc��c�hihie��,^9lij c'`bm*)�+	,.-0/1,2-

¢  Z~	�Z� � � £ �D� � )x�
� � ±43 � ��#¤
�   �

� � × ���9��� � ��D� � � � �

_*,bj,mDH�c�+���c'r4h/m{e�H'j,`�l{hic�abr���ekmDe.-�l{h/^��*^9h/^��×e l{e h(mÄ^�`baF�@c'miekmHl�,beumi^��¤eul{h(^�a4e.1�c8�;mOl�,b^9lGI§etabj�m^� rbmim{eka
j�`2l�,4e!��c'`�l{e.-�l>c�+x¯�^�rbmim/j�^�`Ò^9l{l{h/j qAr4l{ekm¿j�`]&�e���lij�c'`];TJÉ=CJ�38J@ ^9l{eD7�c�h(j�� ^��[?9^9h/j�^9qE� ekmO^9q;c'rb`ba¤j,`×l{e.-�lu^�`baM�£r�� lij��×ekabj�^�^8���[�,j�� ^9lij c'`bmDJÚh}`Éj�`(+�c�h^�¤^9lij c'`g[� l{e h:1
j�`(7(HÜI§ec� ^�`Érbm{e*� ^9l{eD7�c�h/j�� ^��[?9^9h/j�^9q[��ekmÄl{c��×c�a4e��4a4cC� r��×ek`�lx+�ek^9lir4hiekmMm/r��^,¤^�mMh/^9lij�`(7'm� #,4c>I©�Ur��b,



a4cF�;e c��[� ec��j�k�e>l�,4e��×c>?�j e�abj�m�� r*mim{ekadj,`¤l�,bj�mua4cC� r��×ek`�lb�U)Uc�hÃj�`ba*j�� ^9l{c�h�?9^9h/j�^9qE� ekm� �a4c�ekmÃ^��A^9hilij��¿1
r���^9h�c�q��{e���lg^8���;ek^9hgj�`Ñl�,4e×a4cC� r��×ek`�lb�U)bJFh¶`Ôl{e.-�l��¤j,`bj�`(7Éli^�m:k�m�HSl��T�*j�� ^������w^9h/j�mij,`(7Ëj,`ß�,^�`(7'rb^87�e
�×c�a4e�����j,`(7(HE�¤^��b,bj�`4e£l{h/^�`bm^��^9lij c'`Ñ^�`baÔj�`(+�c�h^�¤^9lij c'`whie l{h/j eD?9^��RH°I§e/� ^�`Ôrbm{e�� ^9l{eD7�c�h/j�� ^��x?P^9h/j,^9q[� ekmE[�Z� �Æl{cm�×c�a4e��G,4c>IX+�hie�
�r4ek`�l����w^@I§c�h(a 
Ó^8���;ek^9h/m�j�`Ñ^ a4cT� r[�×ek`�l�~	�� �sue eD+�e h^�¤^�`	HHs§e h^7�e h�^�`ba
$6^��;e hilo� 3�5�5�5TH�0_c�+Z�¤^�`*`Ñ^�`*aA"§r(nkj��^,*^A3�5�51 THS]Èj�7'^��mH'AA� @ ^�����r��PH�_*,bh/rb`w^�`*a AÓj l��^,be����L;8=�=�=Ü)bJ
&�j��dj���^9h^����HfIuev� ^�` e.-�l{ek`baFl�,bj,mË^�`*^�����m/j�mdl{c��×c�a4e���a4cC� r��×ek`�lim@I>j l�,©,Ü�T�;e hil{e.-�lm��j,`(k�mÉj�`Fl�,4e
YLc�h^��a(1KYFj�abeVYLe qN @ c6,b`w^�`bam0>c�+#�¤^�`b`A;8=�=(3>)bJ

h¶`Ël�,4e_l{e.-�ltm���ek`b^9h/j�c(HTIue�c�+�l{ek`2^�mim/r��×eÈl�,b^9lÃl�,4epab^9li^Æj�m§^>?P^�j���^9q[� eÈ^�mt^!��c81�cC�D� r4hihiek`[��epli^9q[� e
c�+VIuc�h/a4��c'rb`�lim�� HpIc,4e h/eP� �Z� � }�� ��� �Z� � a4ek`bc�l{ekmdl�,4eÑ`�r[��q;e hdc�+�lij��¤ekmMIuc�h/a 
 ^8���;ek^9h/mÉj�`
a4cC� r��×ek`�l%~	�ÅJOf4c�hf��c6�/�*r4li^9lij c'`*^��Amij��/�[��j�� j�l���H6Iue��×c�a4e��Aa4cT� r[�×ek`�limMqB�¤^�abc��blij�`(7Ul�,4e_m{li^�`*ab^9h/a
q*^87Æc�+�Iuc�h/abmf�×c�a4e��RJL_*,*^9lÃj,mDHCI§epj�7'`4c�h/e�Iuc�h/a2c�h/a4e ht^�`baËc�l�,4e h*��c'`�l{e.-�lirb^��Sj�`(+�c�h^�¤^9lij�c'`	JL_*,bj�m
j�mÃ^Æm{li^�`bab^9h(aË`*^�j�?�epsu^>��ekm>^�mim/r��/�blij c'`9Ic,4e h/e qB��HC7'j�?�ek` ^��D��rbmil{e h�H�ek^��^,mIuc�h/a2j�mÃ^�mimir��¤ekaÉl{c×q;e
j�`babeD�@ek`*a4ek`�lÀc�+Gl�,4e_hie��¤^�j�`*j�`(7VIuc�h/abmDJL_*,4e��D��rbm{l{e h�?P^9h/j,^9q[� e�H'l�,4e h/eD+�c�hie�HC�×c�a4e���mÄl�,be���c�hihie��,^9lij c'`
q;e l�Iue ek`Ôl�,4eFI§c�h/a*mDJ_f4h/c6� l�,4ekm{eÆ^�mimir��/�*lij c'`bmDHAek^��^,Ôl{e.-�l�abcT� r��¤ek`�l�j�mÈabj�m{l{h/j�q*r4l{ekaÒ^��D��c�h/a*j�`(7
l{c

~	� �Q����
�U��
��  ��¡ �

�U�¤
�   �

� � ��� ��D� � �  R56)
Ic,4e h/e�����H;j�`Òl�,*j�mc� ^�m{e�HGa4ek`bc�l{ekm>l�,4eÆ`�r���q;e h_c�+LI§c�h/a*m_j�`wl�,4e�?�cC� ^9q*r��,^9h��i �abj���lij c'`*^9h��()bHE�	�Z�	�C�
¬ � �	�2� �£a4ek`4c�l{ekmÈl�,4eUl{c�li^��À`�r��Uq;e h_c�+LIuc�h/abmÈj�`Óa4cT� r[�×ek`�l�~	��H@^�`ba �.�D� � } ¢  !EE�2� � � £ ��� � )¿abek`4c�l{ekm
l�,4e\�bhic�qA^9q*j���j lo�Óc�+_ek^��^,�Iuc�h/a 
Cj�`N�D��rbmil{e h�«�HxI_j l�,<¬ � �.�D� � � 38JKf4c�h¤`4c�li^9lij�c'`b^��Ãmij��/�[�,j�� j l���H
Iue,b^�?�edj�7'`4c�hiekaÔl�,4e¤`4c�hb�¤^���j�mi^9lij�c'`A+�^���l{c�h�c�+§l�,4e�£r�� lij�`4c6�dj�^��Habek`bmij lo�N ZIued^�mimir��¤e£l�,*^9lgl�,4e
a4cC� r��×ek`�l*� ek`(7�l�,Òj,mp�D��^�mim�1j�`*a4eD�;ek`ba4ek`�lb)bJ

j�`be�� ^�`Òe.-�l{ek`baÒl�,be�l{e.-�l��×c�a4e��GqT� j�`���c�h��;c�h/^9lij�`�7��,j�`(k�mtj�`�l{cdl�,4e�li^9q[��egc�hcIuc�h/a]��c'r*`�lim
�
 @ c6,b`Ô^�`bav0_c�+#�¤^�`b` ;8=�=(3>)bJ�_*,bj�m�j�`(+�c�h^�¤^9lij�c'`Ój�mÈc�+�7�hiek^9lghie�� eD?9^�`���e×j�`Ñl�,4e×a4ekmij�7'`Óc�+um{ek^9h^�b,
ek`(7'j�`bekm� �suh/j,`Ë^�`*a@"À^87�eM3�5�51 THAo�� ekj�`�q;e h�793�5�51 6)bJ�h}`v @ c6,b`2^�`bam0_c�+#�¤^�`b`m;8=�=(3>)bH*l�,4e�l{e.-�l¿^�`ba
��j�`�k�mÀ^9hie*Iuekj�76,�l{eka×qT�Ul�,4e�,4ekr4h/j�milij�����c'`*m{li^�`�lim��Ó^�`ba] �32W�G)bJLh}`¤l�,4e¿sÃ^���ekmij�^�`M+�h(^��×eDI§c�h^kEH�l�,bj�m
Iuekj�76,�lij,`(7¤j�mp�;e h�+�c�h^�×ekaËqT�Ël�,beV�bh/j c�h¿^�`ba]� ^�` q;eg^�r4l{c6�¤^9lij�� ^������@��c6�/�Ar4l{ekawrbm/j�`(7£l�,4e�ab^9li^CJ
"$#&%'#�� � / ~ =�� 5 .�.�89/!:P1<.�= 4
h}l�j,m_`b^9lirbh/^��Dl{c\��c6�Uq*j�`beF� ^9l{eD7�c�h/j�� ^��O^�`baS��c'`�lij,`�r4c'r*mÈ^9l{l{h(j q*r4l{ekm�j�`ß�Ur[� lij��×ekabj,^¤^8���[��j�� ^9lij c'`bmDJ
YLe/�¤^��A�D��rbm{l{e h�a4cC� r��×ek`�limcI>j�l�,]Iuc�h/abmÈ^�`baÑj��¤^87�ekm_qB�]��c6�Uq*j�`*j�`(7d^@�Ur[� lij�`4c6�¤j,^����×c�a4e���+�c�h
l�,4e�Iuc�h/abmt^�`*aÒ^9¯�^�rbm/mij�^�`m�×c�a4e��	+�c�h¿l�,4egj��d^87�e�+�ek^9lirbhiekm! �sÃ^9h/`b^9h(aÒ^�`baÒf4c�h(m:��l�,A;8=�=(3>)
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¤
� J   ���� ;9OPMF� J � � �� � ±# e.-T� U W 3

;�� ~	�Z� � J WBL � J�� ��� ] M Q ���J�� � � ~	�Z� � J W[L ��J>� ����_
Ic,4e h/e�HAj�`wl�,bj�mc� ^�mie�H������ ����������� G abek`4c�l{ekm>l�,beUl{c�li^��À`�r���q;e h_c�+O^9l{l{h/j q*r4l{ekm�J>]>c�l{e£l�,b^9lÈl�,4e
¯�^�rbm/mij�^�`Ò^9l{l{h/j�q*r4l{ekmp� ^�`],*^�?�eUa*jQ�@e h/ek`�l¿abj��×ek`bmij c'`�J



]_c�l{eMl�,b^9lD^p�*^9hilij�� r���^9hS^9l{l{h/j qAr4l{e 
�� ^�`���c�hihiekm��@c'`*a�l{c_^*�¤j�-�lir4h/eOabj�m{l{h/j�q*r4lij c'`	J;f4c�hDe.-�^���[� e�H
��c'`babj�lij c'`b^������<¯�^�rbmimij,^�`[^9l{l{h/j q*r4l{ekm�Hu^���micvk�`4cUI>`[^�mM��cT� ^9lij c'`(1m�� ^�� eP�×c�a4e���mP @ ,*^�`(7C^�`ba '�g�g
3�5DCK (HOoph�nk^�`bc>I>m:k�j�3�51 �THx0_rb`�lÆ^�`ba �'c�h�7�ek`bm{ek` 3�5�5�5TH%j���k�j�` ^�`ba _D^9l{ev3�5��C3>)bH§^9hieËc�+�l{ek`[rbm{eka
l{c �×c�a4e���I>j l�,bj,`C1��D��rbm{l{e h2^�mim{cC� j�^9lij c'`*m2q@e loI§e ek` ^[abj�m���hie l{eS?9^9h/j�^9q[��eÔ^�`*aFmieD?�e h/^�����c'`�lij�`�rbc'rbm
?9^9h/j�^9q[� ekm�J�0_e hie�H;ek^��^,Cj,`bm{li^�`���e£c�+ E[�Z� �Æj�m�^�`ß� G � � 3¿1abj��×ek`*mij c'`b^���?�e���l{c�h�H	Ic,4e hie£l�,4eFgbh/m{l�� G �
ek`�l{h/j ekmd^9h/eÓa4h/^>I>` +�hic6� l�,4ew`4c�h^�d^��>abj�mil{h/j q*r4lij�c'`N��c'`*abj lij c'`b^������Kc'`X^i� ^9l{eD7�c�h/j�� ^���?9^9h/j�^9q[��e��

 #��^�m{l_ek`�l{h^�()bJph¶`]�¤^9l�,be��¤^9lij�� ^��Dl{e h^�¤mDHAc'`4e!,*^�m^E[�Z� � � H �KJ �  �L ��� �  ���)b�NM!��� �  ���):)bJc_c,4e!� ^9l{eD7�c�h/j�� ^��?9^9h/j�^9q[� epj�m>^�mimir��×eka2l{cdq@e��£r�� lij,`4c6�¤j�^������¤abj�m{l{h/j�q*r4l{eka	J

���	� 
�� 8�Q � 7�t5AI48��uI�1@?'8�QH:

j�r4hUsu^>��ekmij�^�` e.-�l{ek`*mij c'`Lc�+Ãl�,4eM�d^�-�j��£r�� �,j�k�e���j�,4c�c�aÑ^8�[�bhic'^��^, j�m �irbm{lij�g*ekaÔqB�Ñl�,4e+�c6��� cUI>j�`(7
�;c'j�`�lim

38J*h����Q1���c'`*abj lij c'`bj,`(7 ¨@h}` l�,4eP�d^�-�j��£r�� ��j�k�e��,j�,4c�c�ai+�h/^��¤eDI§c�h�k�HMl�,be\�,j�k�e���j�,4c�c�aKj�m£c�+�l{ek` rb`C1
q;c'rb`*a4eka	JÄf4c�h¿e.-4^��/�[� e�HCIc,bek` a4ek^���j�`(7FI>j l�,\�¤j�-�lir4h/ekm§c�+x¯�^�rbm/mij�^�`bmDH4`4c�l�,*j�`(7��bhieD?�ek`�lim¿^
�djQ-�lirbhie/��c6�/�;c'`4ek`�lUa4ek`bmij lo�]+�hic6� q;ekj�`(7 ^�mim/j�7'`4ekaÔl{cw^Òm/j�`(76� eÆc�q*m{e h^?P^9lij c'`�J/Y©,4ek`Cl�,bj�m
,*^8���;ek`bmDHDl�,4eM?9^9h/j�^�`���e97�c�ekm£l{cßn e hicÔ^�`baCl�,4e\��j�k�e��,j�,4c�c�aS7�c�ekm£l{cÓj�`(gA`bj l���HDl�,�rbm!� ^�r*mij�`(7
mie h/j c'rbmÃj�����1���c'`babj lij c'`*j�`(7V�bhic�qE� e��¤mDJL_Hc� j h^� r��!?�ek`�ltl�,*j�mf��c6��×c'`\�bhic�qE� e��mHT�@e c��E� e_ekj�l�,4e h
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�$#�( #	( � = ~ .6*�, � 	?= ~ 5�� � �!=
h}l§j�m��;c'mimij q[��eul{c���hiek^9l{ep^9hilij�gE� j�^��*a4cC� r��×ek`�limOqT�¤rbmij,`(7�^F�Ur���lij�`4c6�¤j�^��(�¤c�a4e��*l{c!7�ek`be h/^9l{e�l�,4e��mJ
_*,bj,m�Iu^>�NIuePk�`4c>IWl�,4eÒe.-4^���l9�D��rbmil{e h¤^�`ba�Iuc�h/a��bhic�qA^9q*j���j lij�ekmU^�`ba4� ^�`ªrbm{e l�,bekm{eÒl{cK^�mimiekmim
l�,4eF�;e h�+�c�hb�¤^�`���e�c�+Ml�,4e!?9^9h/j c'r*m�� ek^9h(`bj�`(7¤l{e��b,b`bj&
�r4ekmDJ�h¶`wl�,bj,mcgbh(m{l>e.-C�;e h/j��×ek`�lDHEIue£h/^�`ba4c6����



7�ek`4e h/^9l{eka 3D=Ca4cC� r��×ek`�lim�I>j l�,  CabjQ�;e hiek`�lFIuc�h/abmP �^���� c>I>j,`(7A+�c�h×hieD�;e lij lij c'`�)�+�hic6� ;S�D��r*m{l{e h/mDJ
_*,4edl�IucS�D�,rbm{l{e h/m�I§e hieËm{e�� e���l{eka I>j l�,i�bhic�q*^9q*j���j lij ekm�=CJÁ;Ó^�`ba =CJ  TJ]YLeÉl�,4ek` l{h/j ekaKl{cwekm{lij��¤^9l{e
l�,4eP�A^9h/^��×e l{e h/mdc�+Èl�,beP7�ek`4e h/^9lij�`�7 �×c�a4e��trbmij,`(7Ll�,4eVAA$xH AA'�" ^�`ba e��/�*j h/j�� ^��tsu^>��ekmv #�Ms*)
^8���bh/c'^��^,4ekmDJ f4c�hÆ^����Äl�,beÉ^���7�c�h/j�l�,��¤mDHSl�,beÉ`�r���q;e hgc�+p�D��r*m{l{e h/m�IÃ^�m�^�m/mir��×ekaKl{cwq;e��Ò^�`baKl�,4e
`�r���q;e hUc�+*� A j l{e h/^9lij�c'`bm�IÃ^�mÆm{e l�l{cv;8=CJ]h¶`Cl�,be�AA'�" � ^�m{e�HLIue2m{e l � � 3É^�`*a�) �;TJ]h¶`
l�,4e\�Ms � ^�mie�HOl�,4e9�b,4c'j���eËc�+¿l�,4ekm{e@�*^9h/^��¤e l{e h/mÆj�m�a4c'`beÉ^�r4l{c6�¤^9lij�� ^�������J fÀj�7'r4hie�`wm�,bc>I>mUl�,4e
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fÀj�7'r4hie�`T¨ @ ��rbmil{e h��bhic�q*^9qAj���j lij ekm�+�c�h£l�,4eËm/j��/�[� e×l{e.-�l£e.-�^��/�E� e�Jwsuc�l�, l�,4e AA'�"=^�`*ai�Ms ^8�(1
�bhic'^��b,4ekm¿h/e���c>?�e hÈl�,4egl{h/r4e��D�,rbm{l{e h*�bh/c�q*^9q*j���j�lij ekmDJ
�D��rbmil{e h*�bhic�q*^9qAj���j lij ekmV ¡ )p��c6�/�Ar4l{ekaÒqT�2ek^��^,ß�×e l�,4c�a	J @ ��ek^9h^����Hbl�,4e A]'�" ^�`baP�Ms ^8�[�bhic'^��^,bekm
hie���cU?�e hpl�,4e!7�ek`be h/^9lij�`(7\�bhic�qA^9q*j���j lij�ekmDH4q*r4l_l�,4e!7�h/e eka(�]�¤^�-4j��£r�� ��j�k�e���j�,4c�c�aw^8���bhic'^��b,A+�^�j���m>l{c
^��D��c6�/�[�,j�m�,2l�,bj�m�J

h}l¤j�m/��c6��×c'`ªj�` l�,4eP$�&('W^�`ba�$G&Th!��j�l{e h/^9lir4hie2l{c �bh(rb`4eËl�,4e �{`4eD76��j�7'j�q[� e��ß�D��rbm{l{e h/m×r*mij�`(7
,4ekr4h(j�m{lij��!�bhicC��ekabr4hiekm�J!_*,4ekmieÆ^�a(1�,4cT�/�¤e l�,4c�a*m��[��^��Ñ^ mir4q*mili^�`�lij�^��Dhic6��e¤j�`Ñl�,4e×ek`baÔhiekmir[� limDJ!'
7�hiek^9l ^�a(?9^�`�li^87�eLc�+�l�,4eÑsÃ^>��ekmij�^�` ^8���bh/c'^��^, j�mÉl�,b^9lËl�,bj�m9�bhic�q[� e�� j�mÉe h/^�abj�� ^9l{ekaFl{c ^<��^9h�7�e
e.-�l{ek`�lDJ�ho+Äc'`be�?9^9h/j ekmÈ^dl�,4h/ekm�,4c6��a cU?�e hpl�,4e�?9^���r4ekm_c�+ ¡ ^�`baA�×ek^�mir4h/ekm�,4cUIX�¤^�`Ü�P�D�,rbm{l{e h/mÈ^9hie
^���lij�?�e�HSl�,be£sÃ^���ekm/j�^�` �×e l�,4c�abm��;e h�+�c�h^�Wq;e l{l{e hp^�mpm�,4cUI>`Ôj�`ÑfDj�7'r4hie �TJ�_*,4eFg�7'r4hieÆ^���m{c2m�,4cUI>m
l�,b^9l*�*h/rb`bj�`�7(H�j�`2l�,be A]$N��c'`�l{e.-�lDHAj,mp?�e h�� m{ek`bmij�lij�?�e�l{c¤l�,4e�?9^���r4epc�+Dl�,4e��b,4c'm{ek`Òl�,bhiekm�,4c6��a�J

YLe� ^�`L^�mimiekmim�l�,4eF�@e h^+�c�h^�d^�`���eUl�,be£l�,bhie e×^���7�c�h/j l�,��dm_c'`Ô^2mij���[� e�h/e l{h/j eD?9^��6li^�m:k�J �ÈcC� rC1
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fÀj�7'r4hie �T¨%�x�@e���lij�?�eg`�r��Uq;e h§c�+��D��rbm{l{e h/m�JOs§c�l�,2l�,be AA'�" ^�`ba\�MsF^8���bhic'^��b,4ekm¿^9hie�+�^�j h^���¤j,`bm{ek`C1
mij lij�?�epl{cM�D��rbm{l{e hc�bh/rb`bj,`(7(J�_c,4egmi^��×egj�m>`4c�ltl{h/r4egc�+Dl�,4e+AA$Cl{e��b,b`bj&
�r4e�J
�×ek`�lim*Ic,be hieV7�ek`4e h/^9l{ekaÓrbmij�`(7Æl�,4eV+�c6��� cUI>j�`(7�Iuc�h/am�bh/c�q*^9q*j���j�lij ekm

� ´ÜËKº�¹ � �� =C��3D= =C�É=�= =C�  6= =C� `8=
=C� �8= =C� ��5 =C�É=�= =C�É=(3 ��

^�`baÔl�,4e¤m/^��×e�D��rbm{l{e hV�*hic�q*^9q*j��,j lij ekm>^�mgq@eD+�c�hie�J�'c+�l{e hgl�,4e� A �¤^�-4j��¤j,mi^9lij c'`	H°Iue6
�rbe h/j ekaÑl�,4e
�×c�a4e���mL7�ek`be h/^9l{ekaËqB�Æl�,4e_l�,4hie e_^���7�c�h/j l�,��¤mMrbmij�`(7g^Ua4cC� r��×ek`�l%+�hic6�Çl�,4e_l{h/^�j�`bj,`(7pm{e lDH�c'`4e*+�hic6�
^×l{ekm{l_m{e l>^�`ba ^¤m/j�`(76� e�Iuc�h/a	Jx_*,4e 
�r4e h/j�ekmt^�`ba hiekmir[� limt^9hie�m�,bc>I>`Òj,`m_H^9q[��e38J{¯�j�?�ek` l�,*^9l¿l�,4e
�r4e h/j ekm§c�h/j�7'j�`*^9l{e�+�hic6� l�,4epmi^��×eV�D��rbmil{e h�H�l�,be��§sa�¤e l�,4c�a2j�m§l�,4eV�×c'm{lf��c'`bmij,m{l{ek`�lÃc�+Hl�,4e_l�,bhie e�J
_*,4e£^9q*j���j�l��2c�+O^�mimij�7'`*j�`(7da4cC� r��×ek`�lim�+�hic6� l�,4e£l{h/^�j�`bj,`(7¤^�`baÓl{ekm{lÈmie lDH@l�,*^9l�Iue hieF7�ek`4e h/^9l{ekaÑqB�
l�,4eÆmi^��×e��D��rbm{l{e h>HAl{cËl�,4eÆmi^��×e£ekm{lij��¤^9l{ekaS�D��rbmil{e h�� ^�`Óq;eUrbm{ekaÑ^�m�^9�¤ek^�mir4hie£c�+L�;e h�+�c�hb�¤^�`���e�J
YLe×hieD�;ek^9l{ekaÑl�,4eÆe.-T�;e h/j��×ek`�lF3D=�=2lij��×ekmÈl{cm��c6�/�*r4l{eÆl�,4eÆ`�r���q;e hÈc�+Mlij��¤ekm_l�,beF�×c�a4e���m�+�^�j�� eka
l{cÔ^�mimij�7'` l�,4eËl{ekm{l£^�`*aKl{h/^�j,`bj�`(7wmie l£a4cC� r��×ek`�limUl{cÓl�,4eËmi^��×e\�D��rbm{l{e h>JA_Hc]7'^�j�` m{c6�×e2j�`bmij�76,�l
j�`�l{c2l�,4e/?P^9h(j�^�`���eÆc�+Ml�,bj,m_l{ekmilDH�Iue£h/eD�@ek^9l{ekaKj l/3D=2lij��×ekmDJF_*,4e£hiekmir�� limÈc�qbli^�j,`4ekaL^9hie¤m�,4cUI>`Ôj�`
_D^9q[� e�;TJ%_*,beD�@��c'`(g*h^� l�,b^9l¿l�,4eUsu^>��ekmij�^�`Ñ^8���bhic'^��b,4ekm>^9h/e��×c�hieghie��,j�^9q[� e�J

j�`be_c�+Hl�,4e��*hic�q[� e��¤m�I>j l�,Él�,4e A]$K^8���bhic'^��b,Ëj,m§l�,*^9lÃj�l{��hiek^9l{ekmp�£r�� lij��[� e¿hieD�;e lij lij�c'`bmMc�+Hl�,4e
mi^��×e��¤jQ-�lir4hieF��c6�/�;c'`4ek`�l�micÉl�,b^9l�l�,4e��¤jQ-�lir4hie!I§ekj�76,�limÈc�+Ol�,4ekmie£h/eD�@e lij�lij c'`bm>^�a*aÑr���H��D��c'm{e�����H
l{c[l�,4eÔl{h/r4ev�¤j�-�lir4h/eAIuekj�76,�lDJ _*,beÔsÃ^>��ekmij�^�` m��b,4e��×ekm c'` l�,beÑc�l�,be h],b^�`ba©�[��^���eLj h/hie�� eD?9^�`�l
�¤jQ-�lir4hie���c6�/�;c'`4ek`�limDj�`�hieD7'j c'`bm6c�+�� c>IN�bhic�q*^9qAj���j lo��J�_*,bj�m6j�m6j�����rbm{l{h/^9l{ekagqB���×ek^�`*m6c�+b^�`Ue.-�^���[� e
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_D^9q[� e\38¨c_*,4eUli^9q[� eÆm�,4c>I_m_l�,be!�bh/c�q*^9q*j���j�lij ekmÃc�+%�D��rbmil{e h��¤e���q;e h/m�,*j��Òc�+M^2a4cC� r��×ek`�lc+�hic6� l�,4e
l{h/^�j�`*j�`(7 mie lv �l{c��°)bHÈ^ a4cC� r��×ek`�l\+�hic6� ^ l{ekm{l m{e l  #�¤j�a*a�� eU)×^�`*aF^ mij,`(76� eßI§c�h/a�J _*,4eÑl�,4hie e
a4cC� r��×ek`�limÆq;e�� c'`(7wl{cLl�,be2m/^��×em�D��rbm{l{e h�J _*,4e\�Ms ^�`ba?A]'�" �×e l�,bc�abm£c'r4l:�;e h�+�c�h^� l�,4e�AA$
^8���bh/c'^��^,	J

¡ AA$ AA'�" �Ms
	:����
;�<����� = ��>&? �1 ` �

@ >&�#AB>&?DC'�  3 3
	:����8;�<��8�� = ��>&? ;1  �

@ >&�#AB>&?DC'� � ; 3

_D^9q[� e!;T¨Ã]_r[��q;e h¿c�+Älij��¤ekm¿l�,4e�^���7�c�h/j l�,��¤m*+�^�j��Sl{cÉ^�mimij�7'`wa4cC� r��×ek`�lim>j�`Òl�,4e�l{h/^�j,`bj�`(7×^�`bawl{ekm{l
m{e l/ �l�,b^9lÈc�h/j�7'j�`b^9l{eka]+�h/c6� l�,4eÆmi^��×eF�D��rbm{l{e h�j�` l�,4eF7�ek`4e h/^9lij,`(79�×c�a4e��2)Ãl{cÉl�,4e£mi^��×e��D��rbm{l{e hÈj�`
l�,4eV� ek^9h/`�lp�×c�a4e���mDJL_*,4eÈli^9q[� epm�,bc>I>mÃhiekm/r�� lim�+�c�htloI§c�b,4c'j���ekmtc�+Hl�,4eV�¤jQ-4j�`(7��*hic��;c�hilij c'`bmuj�`Ël�,4e
7�ek`4e h/^9lij�?�e!�×c�a4e��RJ
j�`B?�c6��?�j�`(7M¯�^�rbmim/j�^�` abj�m{l{h(j q*r4lij c'`*m§^�`baÒl{e.-�l>j,`2l�,4e�+�c6��� c>I_j�`(7×m{e���lij c'`	J

�$#�( #&" � = ~ .65-, � 5780:P/�.�80578 	 1�5 134�4�/!5 , ��= 5 .K138K= 4 �P=.�B*
h¶`Ól�,*j�mÈe.-�^��/�E� e�I§e/�D��rbmil{e hga4cT� r[�×ek`�lim�I_j l�,wl�,bhie e×^9l{l{h/j q*r4l{ekm�¨_l{e.-�lVI>j l�,  \I§c�h(abmpj�`Ñl�,4e�?�c81
� ^9q*r��,^9h���H4^×rb`bj�?9^9h/j�^9l{e�¯�^�rbmim/j�^�` ^�`ba ^£q*j�?9^9h/j�^9l{e�¯�^�rbm/mij�^�`	JÄfÀj�+�l��2a4cT� r[�×ek`�limfIue hieV7�ek`4e h(^9l{eka
+�hic6� l�IucM�D��rbmil{e h/m{I>j l�,\�bhic�qA^9q*j���j lo�=CJ `£ek^��^,	J�YLegrbm{eka2l�,4egm/^��×eVI§c�h(a\�bhic�q*^9q*j���j lij ekm§^�m¿j�`Ël�,4e
�bhieD?�j c'rbmÈe.-C�;e h/j��×ek`�lÈ^�`*aÑmie lpl�,4eÆl�IucP7�ek`4e h/^9lij�`�7P¯p^�rbmimij�^�`*mÈj,`Ól�,be£c'`be.1abj��×ek`bm/j c'`b^���� ^�m{e×l{cH  #=C��=C�É=(3>)M^�`*a H  �38��=C�É=D`6)bJ%h¶`¤l�,4e¿loI§c81a*j��×ek`bmij�c'`b^���� ^�m{e�HCIue_m{e lOl�,be>l�Iuc�¯p^�rbmimij�^�`9�D��rbm{l{e h(mÄl{cH  � =C� `a=C� ` � ] ��=C�É=(3 � )È^�`*a H  ��;©; � ] ��=C�É=D` � )bJ!_*,4e�,Ü�T�;c�l�,4ekmij�n ekaÑ`�r[��q;e hÈc�+%�D��rbm{l{e h(m�IÃ^�m��^,4c'miek`
l{cwq;e��TH�Ic,bj���e£l�,bed`�r[��q;e hgc�+p� A j l{e h(^9lij c'`bm�IÃ^�m�g�-�ekaLl{cN3D=CJ9YLe\�^,bc'm{edl�,4eÉmi^��×edabj,m���hie l{e
�bh/j�c�h��*^9h(^��×e l{e h/mt^�mÃq;eD+�c�h/eÈ^�`ba2m{e���e���l{eka2l�,4e�¯�^�rbmimij,^�`@,B�T�@e h^�*^9h/^��×e l{e h/mÃ^�mf+�c6��� cUI>mD¨ ����� � � 38H
�>��� � � `TH(����� � � � �D� � � T � Q ��D� � ��� ^�`ba�	 �D� � � � � � ��� � � � W � Q ���� � ��� � ��� � � T � ] ��� � � T � � Q ��D� � ��� � Q � J�YLe��c��Aj eka
l�,4ekm{e/?9^���r4ekm�+�hic6�  �suek`bm^�¤^�j��Àe l�^��RJx3�5�5DC�)g^�mpl�,4eD�Ôm{e e�� ek`bm/r4hieÆl�,b^9lgl�,4e×ekmilij��¤^9l{ekm�^9h/e×hie���^�1
lij�?�e����Lj�`*m{ek`bmij lij�?�e×l{cÓhiek^�mic'`b^9q[� eM�b,b^�`(7�ekmÆj�`Kl�,4eM�bh(j c�h�J\_*,4eM�§s �×e l�,4c�a j,`Ll�,bj�m�e.-T�;e h/j��¤ek`�l
IÃ^�m¿c'`����Ë^8���[��j�ekaÉl{cÉekm{lij��¤^9l{e�l�,4e�,Ü�T�;e h��*^9h/^��¤e l{e h/m � � J



fÀj�7'r4h/e C�m�,4cUI>mMl�,be���c'`�l{c'r4hp�[� c�l§c�+Sl�,4eÈq*j�?9^9h/j�^9l{eV¯�^�rbmimij,^�`@�D�,rbm{l{e h/mu^�`baÉl�,4e��¤ek^�`bmuc�+Sl�,4e
mijQ-��D��rbm{l{e h(mL��c6�/�*r4l{ekaÆqT�Ul�,betl�,4hie e¿^���7�c�h/j�l�,��¤mDJD]>c�l{e_l�,b^9lÄl�,4etl�,4e¿sÃ^���ekm/j�^�`d^8���*hic'^��^,4ekmx�[��^���e
m{c6�×eÈc�+Sl�,4e��¤jQ-�lir4hie���c6�/�;c'`4ek`�lim§j�`Ë^UhieD7'j c'`Éc�+�� c>I �bh/c�q*^9q*j���j�l���Jxj�`dl�,be>c�l�,4e hp,b^�`ba�H�l�,4e AA$
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ML means 
MAP means
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fÀj�7'r4hieYCB¨ @ c'`�l{c'rbhF�E� c�limgc�+tl�,4eËq*j�?9^9h/j�^9l{eÉ^9l{l{h/j q*r4l{eËj�`Cl�,beÉm{e���c'`ba m:��`�l�,be lij��de.-4^��/�[��e�JP_*,4e
g�7'r4h/eC^���m{c m�,4cUI>mP�×ek^�`*mÒc�+£l�,4ei�D��rbmil{e hP��c6�/�;c'`4ek`�lim]+�c'r*`ba I>j l�, l�,4e A]$%HZA]'�" ^�`*a �Ms
^8���bh/c'^��^,4ekmDJ
^8���bh/c'^��^,v�[�,^���ekmpl�,4e�¤jQ-�lir4hie/��c6�/�;c'`4ek`�limg^9lgl�,be¤mi^��×e� cC� ^9lij c'`	J�h}lgm{lij�����Iuc�h�k�mgq@e�� ^�r*m{e×l�,4e
�¤jQ-�lir4hieF��c6�/�;c'`4ek`�limDl°I§ekj�76,�lim�^�abaÔr(�Ñl{cËl�,beUh/j�76,�l�?P^��,r4e�J�h�l�j�mDH°,4c>IueD?�e h�H6mic6�×e�,4c>I IÃ^�m{l{eD+�r��
^�`baÒr*`bmi^9lij�m:+�^���l{c�h���J
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YLe@�@e h^+�c�h^�¤ekaKm{eD?�e h/^��§e.-C�@e h(j��×ek`�limgc'` l�,4e @ c�h/e��Mj��¤^87�eËab^9li^9q*^�m{e�Jß_*,bj�m�ab^9li^9q*^�m{e\��c'`�li^�j,`bm
j��¤^87�ekmÆ^�`b`bc�li^9l{eka<I>j l�, ^8���bhic>-�j��d^9l{e����[�Ól{c `]k�eD�TI§c�h/a*mÆek^��^,	J _*,beÉj��¤^87�ekm£c'` ek^��^, c�+_l�,4e@ ��mx�*hic>?�j�a4ekaÆqT� @ c�hie��b^9hie_mi^��/�[� ekmx+�hic6� ^��*^9hilij�� r���^9hÄl�,4e��×e�JL_*,*j�mL�¤^8k�ekm§l�,bj�mOab^9li^9qA^�m{ec?�e h��
mirbj�li^9q[� e�+�c�h>l{ekm{lij�`(7¤c'rbh¿^���7�c�h/j l�,��dmDJ

YLeF�D��rbm{l{e hieka2l�,be�a4cC� r��×ek`�lim� �ek^��^,ß��c�hihiekm:�;c'`ba*j�`(7£l{c¤c'`4e�j��d^87�e�^�`baÒj limfk�eD�TIuc�h/abmb)Ãr*mij�`(7�£abjQ�;e hiek`�lum{e limÃc�+D^9l{l{h/j q*rbl{ekmD¨Àl{e.-�lÃc'`�����H4j��d^87�e�+�ek^9lir4hiekmÃc'`[���¤^�`ba\��c6��qAj�`4ekaËl{e.-�l¿^�`*aËj��¤^87�ekmDJ
_*,4egj��¤^87�e�+�ek^9lir4hiekmpIue hie�a4e h(j�?�ekam+�hic6� j��¤^87�e�,*j�m{l{c�7�h/^��¤m�J{&T�;e�� j�g[� ^�������H�l�,4eUj��¤^87�e�,bj�mil{c�7�h/^��
j�m!�bhic �{e���l{eka c'`�l{cL^S� cUI§e h¤abj��×ek`bmij c'`*^��Om:�*^���e2c�+c,bj,m{l{c�7�h/^��¤mDJv_*,*j�mUm��*^���e j�m�+�c'rb`ba qT�i" @ '



c'` l�,4eUm:�*^���egc�+Àj��¤^87�e�,*j�m{l{c�7�h/^��¤m*+�c�h>^M�Ur��b,P��^9h�7�e h_m{e l¿c�+Àj��¤^87�ekmD¨Mmie e�sf� c�qBIuc�h^��a  �s§e���c'`(7'j e
e l×^��RJf3�5�5DC�)F+�c�h/�×c�h/e2abe li^�j���mDHÄq*rblU`4c�l{e2l�,b^9lDHuj�`Kl�,*j�m�e.-4^��/�[��e�HOl�,4eËek`�lij h/e2j��¤^87�eËj,mUl{h/ek^9l{eka
^�mÈc'`4e�qE� c�qÓ^�`baÓl�,4eF,bj�m{l{c�7�h/^�� +�ek^9lir4hiekm/ ��8=9" @ 'X��c6�/�;c'`4ek`�limb)>^9hie�+�c�h_l�,beUek`�lij hie£j��¤^87�e�Jch}l
j�mDHL,4cUI§eD?�e h>Hx�;c'mimij q[��e×l{cÑrbmie@,bj�e h/^9h^�^,*j�� ^��%�×c�a4e���m�l{cÔl{hiek^9lUl�,beËj��d^87�eË^�mÆ^ß�¤jQ-�lir4hiedc�+tqE� c�q*m
 �sÃ^9h/`b^9h/aw^�`baÒf4c�h/m���l�,ß;8=�=(3>)bJ

YLe�+�c'rb`ba¤l�,*^9l§l�,4e AA'�"[^�`ba@�MsX^8���bhic'^��b,4ekmf� ek^�aÉl{cF�×c�h/e��*^9h(mij��×c'`bj�c'rbmÄhieD�bh/ekm{ek`�li^9lij�c'`bm
j�`Lek^��b,Kc�+tl�,be¤l�,4hie eÉl{ekm{lij�`(7wm^��ek`b^9h/j c'm T J2f4c�h£e.-�^���[� e�H�Ic,4ek` �D��r*m{l{e h/j�`(7 l�,beM��c'`�l{ek`�lim£c�+tl�,4e
gbh/mil�3D= @ �Èm>c�+Äl�,4eUa*^9li^9q*^�m{em �3D=�=�=Éa4cC� r��×ek`�limb)bH;^�mimir��dj�`(7×l�,4e£`�r��Uq;e h¿c�+x�D��rbmil{e h/m¿l{cËq;e!;8=CH
l�,4eÉl�,4hie e2^���7�c�h/j l�,��dmV��j�e���a4ekaCl�,be9�D��rbmil{e h��bhic�qA^9q*j���j lij�ekmDH ¡ HÀm^,4c>I>` j�`KfÀj�7'rbhie  TJ @ � ek^9h^����HDl�,4e
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fDj�7'r4hie* T¨ @ �,rbm{l{e hp�bhic�qA^9q*j���j lij�ekm§j�`2l�,be @ c�hie��Ge.-4^��/�[� e�J
sÃ^���ekmij,^�`¤m��^,be��×ekmLg*`baÆ^p`�r��Uq@e hÀc�+Al�,4e��×ekmÄl�,b^9lÄj�mÄj,`F�¤c�hiet^��D��c�h/ab^�`���e*I_j l�,£l�,4ep,�r��d^�` @ c�hie��
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�*j���lirbhiekmOc�+Slij�7�e h/mMc'`\��j�76,�lx7�h/e ek`97�h(^�mim���^�`ba*mDHÜIue��dj�76,�lua4cU^£m{ek^9h^�b,@I>j l�,¤l�,be�Iuc�h/aN�¶lij�7�e h^�Æ^�`ba
^S��j�76,�l�7�h/^�m/m���^�`ba �*j���lir4h/e�Jß_*,*j�m�I_j����x,4c��;eD+�r������L`4c�l£hie lir4h(` j��d^87�ekmÆc�+¿lij�7�e h/mÆj�` ab^9h�k �E��^���ekmDJ
fÀj�7'r4hie�5Æm�,bc>I>mt^�` e.-4^��/�[��e�I�,4e hieV�D��rbm{l{e h(j�`(7Æj��¤^87�ekmp+�hic6� @ ��mp��c'`�li^�j�`bj�`(7Ælij�7�e h(mDHbrbmij�`�7Ul{e.-�l
^�`baÒj��¤^87�eV+�ek^9lirbhiekmDHbhiekm/r�� limtj�` l�,bepl�IucÉm{eD�*^9h(^9l{e�H[��c6,4e hiek`�l��D��r*m{l{e h/mDJ#�� ÍÉÈ�Ä�¹!ÍÉÊ�ÍÉ»VÀUÍ��pÄ�ºU¾�Ê�ÊK½9Ò>ËK¹�»R¹�ÈDÊ�ÊKØU¹�»R¹�ËK¹�»Rº�¾�ÊK»VÍÉÈmÊKØ�ÍÉ»�Ò8Ã^Ò�¹ÅË�ÂÌ½bËKÇ*Ã�Ê:Ó�Õ°¹!Ø8Ã:Î.¹�Ç*Ã¿À>¹�ÊKØU¹�Ç Ã:ÎbÃbÍÉ¾ÁÃb¼U¾Á¹�Ã^Ê
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fÀj�7'r4hief5T¨Ú�>ekmir�� lSc�+��D�,rbm{l{e h/j�`�7>a4cC� r��×ek`�lim6rbmij,`(7¿q;c�l�,�j��d^87�ekmD^�`*a�k�eD�TI§c�h/a*mDJ�_c,4eMloI§cÈe.-�^���[� e
�D��rbmil{e h/mL,b^�?�etc�qT?�j c'rbmÀl{e.-�lM^�`ba×j��¤^87�etm{e��d^�`�lij�� m�JG_c,b^9lOj�mDH'^9lÄl�,4eÃl{e.-�l%� eD?�e���q;c�l�,�7�hic'r(�AmÀhie���^9l{e
l{cwl�,beMIuc�h/a �¶lij�7�e hb�w^�`ba ^9l�l�,4edj��¤^87�e9� eD?�e��Ml�,4e hieË^9hiedlij�7�e h(mgc'`i�,j�76,�l�7�hie ek` 7�h/^�m/m���^�`babmU^�`ba
lij�7�e h/m>j�` ab^9h�k@�[��^���ekmDJ
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