
�����������
	 ���������������������������� �����!	 ��#"��$�%�'&

()+*-,/.1032547638$9�2 :<;�=?><@�ACB?DFEHGJI?KMLN@OEQPSR<>
T�UJ)+2�2�03*WVX*-UZY\[])+2?8-)_^`03a�03* bc=]ACB?DFEHGJI?KMLN@OEQPSR<>
V�[]UM.1)+*Wd�UMef.g)+2]2 =ih�ACB?DFEHGJI?KMLN@OEQPSR<>
j�k�lJmonqpqrWk�stp'uovOwxuFrWl+y_pzk�n�{_|�}Hk$sS|~k��S� nqu`��s��'s+}��Fk$nz�q}Hp��F�+�Onzu`�/}��+k�sS|�kF�_�������o�S�-����{_�

�������_�+���M�
���+}���lSmolMk�n�l+nqk-� k$stpz��m�sSu`�Fk�¡¢�_}��z|~nz}�rC}�sSmopq}��Fk
¡Hk-monzs+}HsS£Npqk-|¤�+s+}c¥ty+k�v¦u�n§¡�mF¨Jk$¡©�qk$¥ty+k$sS|~k-�ª¨SmF�qk$�
uFs�m¢|~u�r�¨+}�sSm`pz}Hu�sNuov<p��xu¢uovipq�SkªrWut��p�� yS|$|~k-�q� «
v¦y+¡©¡Hk-monzs+}HsS£7mo¡�£Fu�nq}Hpq�+r¬�$�?{_y+l+lMuFnqp��k$|~pqu�nª®¯mo«
|¤�+}HsSk$��mosJ��°�}��S�_k�s�®¯mFnq±�u`�W®¯u/�+k�¡c�����+}c|¤��� k
|�mo¡�¡?°'}c�+�_k�s�®¯monz±Fu`�W{/y+l+lMuFnqpx�k-|²pqu�n ®�mF|¤�+}�s+k
³ °�®�«´{/ª®�µ²¶i���+k�l+nqu�lJut� k-�%mon¤|¤�+}Qpzk$|~pqy+nzkX�SmFs_«
�_¡Hk-�©�_k�lMk�sS�+k�sS|�}Hk-�<¨Mk~p�� k�k$s�s+k$}H£��t¨MuFnz}�s+£'¡cmo¨Mk�¡c�
yS� }�s+£��+}�£F�+¡��·k�¸¬|�}Hk$stp%�}Qpzk�nz¨+}��_k-|~u_�_}�s+£S¶¹�´s
|~uFstpznzm���pºpqu»��p¤mosS�+mFnz��°�®¯®¼pqn¤mo}�s+}HsS£S�C�+u`��«
k��Fk$n$�§pz�+kg¡�k$mFnqsS}Hs+£½lSnqu_|~k-�_y+nzk¾}��º�_}c�q|�nq}�rW}HsSmo«
pq}��Fk�mosS�g}��W¨JmF�qk$�1u�s5mºr¬m`¿_}�r�y+r7À`�quovÁpWr¬monq«
£F}�s¢|~nz}Hpqk�nz}�uFsZ¶�wxuFrWlSmonzk$�Xpquªl+nzk��/}Hu�yS��rWk~pq�Su/�S�
¡H}�±Fkºwxu�sS�_}Hpq}�uFsSmF¡��'mosJ�_uFrÃÂ�}Hk$¡��+�$��®¯m`¿_}�r�y+r
ÄOstpqnzuFl/��®¯mFnq±�u`�¯®�u_�_k�¡c�XmFsS��¡�mF¨Jk$¡x�qk$¥ty+k�sJ|~k
¨Ju/u�� pq}�s+£J�-°�®%«´{_�®¯�<�Sm\�Fk�m�s/y+r�¨Mk�n<uov+mF�_�`mFs_«
pzmo£�k$�$¶g®�ut��p¬s+uFpzmo¨S¡H���O}Qp¬}c�WlJut�q�q}�¨+¡Hk�pquÅ¡�k$mFnqs
s+uFs_«Æ¡�}Hs+k-monW�_}c�q|�nq}�rW}HsSmFstpCv¦ySsS|²pz}Hu�sS�W�/}�mº±Fk$nqs+k$¡
v¦y+sS|²pz}Hu�sS�$¶�� p©pq�Sk��zmorWk#pq}�rCk�°�®%«´{_�®¯���q�Smonzk
pq�+k�±Fk��WmF�+�\mFstpzmo£�k$����}Hpq��uopz�+k�n �_}��z|~nz}�rC}�sSmopq}��Fk
rCk�pq�+u_�+�$�S}�s�lSmFn pz}�|�y+¡�mFn�pq�+kX|$molSmF¨+}�¡H}Hp��NpzuN�_k$mF¡
��}Qpz�Çu`��k�nz¡�mFl+l+}�s+£1v¦k-m`pzy+nqk-��¶È�'lSl+¡H}c|�mopq}�uFs»monq«
k$mF�¬v¦uFnNpz�+k¯l+nzk$�qk�stpzk$�5pqk-|¤�+s+}c¥ty+k¯n¤mos+£�k�v¦nzuFr
sSm`pzy+nzmF¡?¡�mFs+£FySmF£Fk�l+nqu_|�k$�z� }�s+£WmosS��}Hs+v¦uFnzrWmopq}�uFs
k~¿/pqn¤mF|~pq}�uFs%pqu%|~u�rWl+y_pzmopq}�uFsSmF¡<¨+}�uF¡�uF£��F¶�ÉºkCnqk�«
lJu�n p©k~¿_lMk�nz}HrWk�stp¤mo¡tk��`mo¡�ySm`pz}Hu�sS�Zu�sXpz�+nqk$kx�_}HÊ?k�nq«
k�stp�pzm�� ±_�$Ë�sSmorWk$��k$s�pz}Qp���nqk-|~u�£Fs+}Hpq}�uFsZ�/lSmFn pq«fuFvÁ«
� lMk�k-|¤�NpzmF£F£�}Hs+£J�_mosS�7l+nquFpqk$}Hs�� k-|~uFsJ�+monz�¬��pznqyS|~«
pqy+nzk�lSnqk-�_}�|~pq}�uFsZ¶����+k�nqk-� yS¡Qp¤� �+k�rWuFsS� pqn¤m`pzk'pz�+k
|~uFrWlMk~pz}Qpz}H��k�s+k-�q��uFv]pz�+kl+nzuFlMu��qk$�7mFl+l+nzu�m�|¤�Z¶

ÌOÍªÎtÏ �/�SÐ�Ñ�Ò��M�+Ó�Ð Ï
Ô<k$mFnqs+}�s+£v¦nzuFrÕuF¨J� k$nq�`m`pz}Hu�sN� k-¥ty+k�sS|�k$�#}�� m§v¦y+sS�SmorWk�stpzmF¡
lSnqu�¨+¡Hk$r»}HsXr¬m�|¤�+}HsSk#¡�k$monzs+}�s+£S¶©Ö�s+kOv3m�|~k~p�uov_pz�+kxlSnqu�¨+¡Hk$r
£�k�s+k$nzmF¡H}�×�k-�Z�qy+lJk$nq�/}c� k-�|~¡cmF�z� }HØJ|$m`pq}�uFs¨/�ªl+nzk$�_}c|²pz}Hs+£�¡�mF¨Jk$¡
�qk$¥ty+k$sS|~k-��}�sS��pzk$m��¢uFvM}�sS�_}��/}��+ySmo¡S|�¡�m��q�O¡�mF¨Jk$¡��$¶����Sk�¡�mop pqk$n
}c�ªmo¡c� u�±tsSu`��s�mF�¢ÙHÚFÛ¤Ü�Ù�Ý~Ü¤Þ�ßSÜ~à?á¤ÜCÙHÜ¤Ú`â²àSãÁà/äo¶§�Æp� yS¨S� ySrCk-�
lSnqu�¨+¡Hk$r¬�W¡H}�±Fk¯�qk�£�rCk$stpq}�s+£ÅuF¨S�qk�nz�`m`pq}�uFs5� k-¥ty+k�sS|�k$�$� mFs_«
sSuopzmopq}�s+£Xu�¨S� k$nq�`mopq}�uFs¬� k-¥ty+k�sS|�k$�$��mFsS�¬nzk$|~u`��k�nz}HsS£ªySsS�_k�nq«

¡��/}HsS£��_}c�z|~nzk~pqkC� u�y+n¤|~k$�$¶§���+k¢lMuopzk�stpq}cmo¡�mFl+l+¡�}�|$m`pq}�uFsJ��mFnqk
��}c�_k-� l+nzk$m��i�tnzmFs+£F}�s+£Xv¦nzuFråsSmopqy+n¤mo¡M¡cmos+£�ySmo£�k�l+nzu_|~k$�z�q}Hs+£
mFsS���qlMk�k$|¤��nzk$|~u�£Fs+}Hpq}�uFs¯pqu%|~uFrWl+y+pzm`pz}Hu�sSmo¡©¨+}�uF¡�uF£���mosS�
�q�_��pzk�ræ}c�_k$s�pz}QØM|�m`pz}Hu�sZ¶
��lÅpqu¯sSu`��Zpq�SkNl+nzk$�_u�rC}�sSmFs�pv¦u�nqr¬mF¡H}c� rçv¦uFnXrWu_�_k$¡H}�s+£
mFsS�Wl+nzk$�_}c|²pz}HsS£¡�mF¨Jk$¡J�qk$¥ty+k�sJ|~k$�O�SmF��¨Mk�k$s¬¨SmF�qk$�Cu�sN°'}c�/«
�+k�sè®�monz±Fu`�º®¯u/�+k�¡c� ³ °�®¯®¯�¤µCmosS�1�\mFnq}cm`pz}Hu�sS�pz�+k�nzk�uFv�¶
°�®¯®¯��rWu_�_k�¡Z�qk$¥ty+k$stpq}cmo¡i�_k�lMk�sJ�_k�sS|�}Hk-��¨/�¬pqnzk$mopq}�s+£�pz�+k
¡cmo¨Mk�¡X�qk$¥ty+k$sS|~kÅmF�%m�®¯mFnq±�u`�5|¤�SmF}Hs<¶é���+}c��m\�Fu�}��+���_}H«
nzk$|~p5�_k$lJk$sS�_k$sS|~}�k$�5¨Mk~p�� k�k�sé� y+¨J� k-¥�ySk�stpèu�¨S� k$nq�`mopq}�uFsS�
mFsS��¡�k$mF�S�¬pqu5mos½k�¸¬|�}Hk$stp��_�/sSmorW}c|¯l+nzuF£�nzmFrWrC}�s+£�v¦uFnq«
r¢y+¡cm`pq}�uFsNv¦uFn }Hs_v¦k$nqk$sS|~kªmosS�N¡Hk-monzs+}HsS£S¶]êOk~p$�+�+k$�ql+}Qpzk'pz�+k�}�n
�qyS|$|~k$�z�$�M°�®¯®¯���Sm\�Fk�mop�¡�k$mF� p�pz�+nzk�kXr¬m`ë�u�n�¡�}HrW}Hpzmopq}�uFsS�$¶
³ }cµ����+k$�¯monzkp��/l+}�|$mo¡�¡H��pznzmF}Hs+k-�¯}�s�m�s+uFs_«´�_}c�q|�nq}�rW}HsJm`pq}��Fk
r¬mFs+s+k�n-¶ ³ }�}cµW���Sk¯|~uFsJ�_}Qpz}Hu�sSmo¡�}�sS�_k$lJk$sS�_k$sS|~k¯m��q�qy+rWl_«
pz}Hu�sS�OmFnqk uovÁpzk�sCpqu/unzk$� pqnz}�|~pq}��FkF¶��'sS� ³ }H}�}cµ©pq�+k$�¢monzk�¨SmF�qk$�
u�s�k�¿_l+¡H}c|~}Hp�v¦k$mopqy+nzk§nqk$l+nqk-� k$stpzm`pz}Hu�sS� mosS��¡�m�|¤±¬pq�SkªlMu`� k�n
uFv�±�k�nzs+k�¡H«Æ¨SmF�qk$�¬rWk�pq�+u_�+�$¶
�´s�pz�+}���lSmolMk�n-�+� kl+nzuFlMu��qk§mFs�mon¤|¤�+}Qpzk$|~pqy+nzkªv¦uFn'¡�k$mFnqs+}�s+£
¡cmo¨Mk�¡��qk$¥ty+k$sS|~k-�����+}c|¤�º|�uFr¢¨+}HsSk$�ª°�®¯®¯�ª��}Hpq�¾{/y+l+lMuFnqp
�k-|²pzuFnX®¯m�|¤�+}HsSk$� ³ {/�®¯�¤µª}�s1mos�}Hs+sSu`�\mopq}��FkW��m\�F¶N���+}c�
sSu`�Fk�¡/mon¤|¤�+}Hpqk-|²pqySnqkx}���|$mo¡�¡Hk-��°'}c�+�_k$sC®�monz±Fu`�{/�® ³ °�®%«
{_�®�µ~¶Z°�®%«�{/�®��mF�+�_nzk$�z�ªmo¡�¡�uFv#pz�+k¬mo¨Mu`�Fk¢�q�+u�n p¤|~uFrC«
}�s+£t���'���S}H¡�k�nzk~p¤mo}�s+}HsS£g� u�rWk¯uovpz�+k�±�k���mF�_�`mostp¤mo£Fk-�¬uov
°�®¯®¯�$�©sSmorWk�¡��¯pz�+k�®�monz±Fu`�¯|¤�SmF}Hs¾�_k$lJk$sS�_k�sJ|~�¾��pznqyJ|²«
pzy+nzk�¨Jk�p��xk$k�s¬¡cmo¨Mk�¡c�OmosS�WmFsCk�¸N|~}�k�stp#�_�/sSmorW}c|�l+nzuF£Fn¤morC«
rW}�s+£ºv¦uFnzr�y+¡cm`pz}Hu�sZ¶èÖ�y+nW�xu�nq±¾|�uFstpq}�s/y+k$�Cm�nzk$|�k�stpW¡H}�s+k
uFv'nqk-� k-mon¤|¤��pq�Smop¢}�sS|~¡�yS�_k-�¢®¯mo¿_}Hr¢y+rìÄOstpqnzuFl/�º®�monz±Fu`�
®¯u/�+k�¡c� ³ ®�Ä#®¯®¯�¤µ�íïî/�J�$�\ðÆ�_wxu�sS�_}Hpq}�uFsSmF¡J�'mFsS�_u�rÕÂ�}�k�¡c�+�
³ w �'Â©�zµCí ñ\ðÆ�ilJk$nz|�k�l_pznqu�s¯nqk�«fn¤mosS±t}�s+£�í �/�Zò\ðOmFsS�¯¡cmo¨Mk�¡��qk~«
¥ty+k$sS|~kC¨Mutut��pz}HsS£ºíH�~ðÆ¶§���Sk¢¨Sm�� }c|�|�uFrWrWuFsSmF¡H}Hp��%¨Jk�p��xk$k�s
°�®%«�{/�®¯�CmosJ��pq�+k-� kNrWk�pq�+u_�+�¢}��Xpq�+k$}HnC�_}c�q|�nq}�rW}HsSmopq}��Fk
mFl+l+nzu�m�|¤��pzuNrWu_�_k�¡�¡H}�s+£7mFsS�%pz�+kXv3m�|²p'pz�Sm`p�pq�+k$�%|$mos¯m�|²«
|�uFy+stpXv¦u�n�u`��k�nz¡�mFl+l+}�s+£%v¦k$mopqy+nzk$�$�]���S}�|¤�1rWk-mosS�Xpq�Smop¢¡cm`«
¨Mk�¡c��|$mos¯�_k$lJk$sS�¯�_}�nzk$|²pz¡H��uFs%v¦k-m`pzy+nqk-�'uFv©lJmF� p�uFn�v¦y_pqy+nzk
u�¨S�qk�nz�\mopq}�uFsS�$¶»���+k¯p�� u1|~nzyS|~}cmo¡�}HsS£Fnzk$�_}�k�stpz�7mF�+�_k-��¨/�
°�®%«�{/�®¯�¢monzkWpq�+k7rWmo¿_}Hr¢y+rór¬mFnq£�}HsÅl+nz}HsJ|~}�l+¡Hk�mosS�Åm
±�k�nzs+k�¡H«´|~k�stpznq}c|xmFl+l+nzu�m�|¤�pqu§¡�k$monzs+}�s+£§s+uFs+«f¡�}HsSk$mon��_}c�z|~nz}HrC«
}�sSmFs�p�v¦y+sJ|²pq}�uFsJ���_p�� uWl+nzuFlMk�nqpq}�k$��}�s+�+k�nz}Hpqk$��v¦nzuFré{_�®¯�$¶



��ÍªÎtÏ�� Ò������gÒ�� � Ò������ �	� Ó Ï�
 ����Ó �� Ð#Ó Ï �
��� ���_Ò�� ��� Ò Ï �M�_Ó Ð Ï �

� k�v¦uFnzk¢v¦u_|�yS� }�s+£�u�sºpz�+k¬¡cmo¨Mk�¡O¡�k$mFnqs+}�s+£%l+nzuF¨+¡�k�r%�]¡Hk�pXyS�
u�y_pq¡�}�s+k¯m�rCu�nqk%£�k�s+k$nzmF¡�v¦nzmFrCk$�xu�nq±Åv¦u�n¬¡Hk-monzs+}�s+£ÅrWmFl_«
lS}Hs+£t� pqu¬�_}c�q|�nqk�pqk§uFy+pql+y_p��qlSm�|~k$��uFv]���+}c|¤��pq�+kl+nzuFlMu��qk$�
°�®%«�{/�®érWk~pq�Su/��}���m�� lMk$|�}�mF¡_|�mF�qk�í �oðÆ¶©���+}��]v¦n¤morWk�� uFnz±
�qy+¨S�qy+rWk$��m%stySr�¨Mk�nXuFv l+nzuF¨S¡Hk$rW��� yS|¤�¾m��¨+}�sSmonz��|~¡cmF� «
�q}HØJ|�mopq}�uFsZ�xr�y+¡Hpq}c|~¡cmF�z�¬|~¡cmF�z� }HØJ|$m`pq}�uFs<�#r�yS¡Qpz}Q«Æ¡�mF¨Jk$¡'|~¡cmF�z� }H«
ØM|�m`pz}Hu�sZ�]|�¡�m��q�q}HØJ|�mopq}�uFs���}Qpz�1|~¡cmF�z�ªpzm`¿_u�s+uFrW}�k$�mosJ�º¡cmF� p
¨Sy_p's+uop'¡�k$m���p-�_¡�mF¨Jk$¡<�qk$¥ty+k�sJ|~k§¡Hk-monzs+}�s+£S¶
���Sk�£Fk�sSk�n¤mo¡+molSl+nqutmF|¤�¢�xk�l+ySnz�qy+k�}c��pqu¡�k$monzs¬m��`ãcÝ�á~â²ã��Cã��
à?Ú`à����¤ß_àMá�� ã��oà � Ë"!$#�%'&)(�u`�Fk$n#}�s+l+y_p~À\uFy+pql+y_p�lSmF}Hn¤�
mFsS��pquNr¬mo¿/}�rW}H×$k§pq�+}c��v¦ySsS|²pz}Hu�s¯u`�Fk$nxpz�+kXnzk$�qlJu�sS�qk�\mFnq}H«
mF¨+¡�k�pquXr¬mo±�k'm§l+nzk$�_}c|²pz}Hu�sZ¶�°�k�sS|�kF��pq�+k�£Fk�sSk�n¤mo¡/v¦uFnzr v¦uFn
* }��

* ³,+ µ.-·monz£Or¬m`¿
/10�2

� ³,+4365 µ87 ³ �-µ

�´sºlSmonqpq}c|~yS¡�mFn$�?� k¢monzk�}�stpqk$nqk-��pzk$��}�s�m�� k�p pz}Hs+£J�i���+k�nzk9�
}c�¬¡�}HsSk$monW}�s½� u�rCk�|�uFr�¨S}Hs+k-�èv¦k$m`pzy+nzk�nzk�lSnqk-� k$s�p¤m`pz}Hu�sguov
}�s+l+y+pz�'mFsS��uFy_pzl+y_pz�;: ³�+4365 µ~�J}f¶ kF¶

� ³,+43<5>=6? µ@-�A ?B3 : ³,+43<5 µ6CD7 ³ �Fµ

®¯uFnzk�u`�Fk$n$�?� kW�xu�y+¡��º¡�}H±�k¢pzu�mol+l+¡��¯±�k�nzs+k�¡©v¦y+sJ|²pq}�uFsJ�ªpqu
m\��uF}c�ÇlJk$n v¦u�nqrW}�s+£ mos k�¿_l+¡H}c|~}Hp�r¬molSl+}HsS£�:ç���+k�s pq�+}c�
r¬m\��¨Mk$|~u�rWk�}�s�pznzm�|²p¤mo¨+¡�kF��pz�/yS��¡Hk$�Fk�n¤mo£�}HsS£Åpq�+kºpq�+k$uFnz�
uFv'±Fk$nqs+k$¡Q«Æ¨Sm�� k-��¡�k$mFnqs+}�s+£J¶¯���+}��¢}c�XlMu��z� }�¨+¡�k7�_y+k7pqu¯pz�+k
¡�}�s+k$mFnq}Hp��Wuov<pz�+k�v¦y+sS|²pz}Hu�sE�W�_}Hv]� kª�Sm\�Fkªm�±�k�nzs+k�¡8Fçu`��k�n
pz�+k�ë�uF}�stp'}HsSl+y_p²À`uFy_pzl+y_p��qlSmF|�k� yS|¤��pq�Jm`p

F ³ ³�+4365 µ 3$³HG+@3IG5 µqµ.-JAK: ³,+43<5 µ 3 : ³HG+@3IG5 µ<C ³ ò�µ
mFsS�æ���Sk�s+k$�Fk�ngpq�+kÇuFl+pq}�rWmF¡�v¦y+sS|²pz}Hu�sL� �JmF�5m��_ySmF¡
nzk�lSnqk-� k$s�p¤m`pz}Hu�s }�s pqk$nqr¬��uovNmos k�¿/lJmosS�q}Hu�sM� ³,+4365 µN-
OQPRTSVU8W R F ³ ³YX+ R 3�X5 R µ 3-³,+43<5 µ µ�u`��k�n�� u�rWk�ØJs+}Qpzk� k�p�uFv��zmorC«
lS¡Hk-� ³ X+ U 3 X5 U µ 3 7Z7�7 ³ X+ P 3 X5 P µ²¶
���Sk ±�k��§}c�_k$mªuovSpq�+}c��mol+lSnqutmF|¤�X}c�]pquªk~¿/pqn¤mF|~p]v¦k-m`pqySnqk-�]sSuop
u�s+¡���v¦nzuFr�pq�+k�}Hs+lSy_pxlSmop pzk�nzsWm��O}�s¬¨+}�sSmonz�¢|�¡�m��q�q}QØM|�m`pz}Hu�sZ�
¨Sy_pJë�u�}Hstpz¡H�ªv¦nzuFr»}HsSl+y_p «ÆuFy+pql+y_p©lSmF}Hn¤��¶����+kx|�uFrWlSmopq}�¨+}H¡�}Hp��
uFvOmos%}HsSl+y_p + mosJ��mos%uFy_pzl+y_p 5 rWm\���_k�lMk�sS�¯uFs�mWlSmonq«
pz}�|�y+¡cmon�lSnqu�lJk$n p���uov + }Hsº|~uFsoë�y+sS|²pz}Hu�s¯��}Hpq�¯m¬lSmFn pz}�|�y+¡cmon
lSnqu�lJk$n p���uFv 5 ¶����+}��§}c�k-� lMk$|�}�mF¡H¡��¯nzk�¡�k��`mostp$�<}Qv 5 }��§sSuop
�q}�rClS¡H��mosºm`pqu�rW}�|�¡�mF¨Jk$¡ �?¨+y_p§�Sm���mFs¯}Hstpzk�nzsSmo¡©��pznqyJ|²pqySnqk
pz�Sm`p�|�mFs7}Hpz�qk�¡Hv<¨Mkª�_k-�q|�nq}�¨Mk$�N¨/�¬|~k$n p¤mo}�sNv¦k-m`pqySnqk-��¶©���+k$�qk
v¦k-m`pzy+nqk-��}Hs�pzy+nqs%r¬m\�N}�stpqk�n¤mF|~p'}Hs%s+u�s_«fpqnz}H�/}cmo¡?� m\�_����}Hpq�
|�k�nqpzmF}Hsºl+nqu�lJk$n pz}Hk-�ªuov#pz�+k¬}�s+l+y_plSmop pqk$nqsJ���Z���S}�|¤��}��ªpz�+k
r¬mF}Hs��_}HÊMk$nqk$sS|~k%¨Mk~p�� k�k�sèuFy+nNmFl+l+nzu�m�|¤�gmosS�1pq�+k�� uFnz±
lSnqk-� k$s�pzk$��}Hs¾íH�F�²ðÆ¶

[�Í]\ Ó Ñ�Ñ � Ï �ì�©�1^#Ð_�a`cb'��Ó Ïed Óq�/�?�SÓ6fåÓ Ï � Ï �+�
Ô<k$mFnqs+}�s+£ ¡�mF¨Jk$¡N� k-¥�ySk�sS|�k$�º}��¾m £Fk$s+k�n¤mo¡�}H×-m`pz}Hu�s uov7pz�+k
� pzmFsS�+mFnz�¯�qy+lMk�nz�/}��qk$�¯|�¡�m��q�q}HØJ|�mopq}�uFs�l+nzuF¨+¡�k�r%¶§Â+u�nqr¬mo¡�¡��F�

pz�+k�£�u�mF¡Z}��'pquN¡�k$mFnqs�m¬r¬mFl+l+}�s+£ * v¦nqu�réu�¨S�qk�nz�\mopq}�uFs��qk~«
¥ty+k$sS|~k-� + - ³�g U 36g�h"3 7Z7�7 36g�iH3 7�7�7¤µMpqu�¡�mF¨Jk$¡��qk$¥ty+k�sJ|~k$� 5 -
³�j U 36jkh�3 7�7Z7 3<j�il3 7Z7�7¤µ²�t���+k�nzk�k$mF|¤�W¡cmo¨Mk�¡_p¤mo±�k$���`mo¡�y+k-��v¦nqu�r
�quFrWk ¡�mF¨Jk$¡+� k�p>m��F} ¶ kF¶ jni.o m�¶�{/}HsJ|~k v¦uFn�m�£F}��Fk�s¢uF¨S�qk�nz�`m`«
pz}Hu�s��qk$¥ty+k$sS|~k + �t� kªuFs+¡��¬|~uFsJ� }c�_k�nx¡�mF¨Jk$¡i� k-¥�ySk�sS|�k$� 5 uov
pz�+k¢�zmorWk ³ Ø+¿_k$�Sµ'¡Hk$s+£opz�Z�Jpq�+kCmF�_rW}c�q�q}H¨S¡HkXn¤mosS£Fk}c�'k~Ê?k$|~«
pz}H��k�¡��NØSsS}Qpzkv¦uFn'k$�Fk$nq� + ¶ ���+k�m\�`mo}�¡cmo¨+}�¡H}Hp��NuFv©mCpznzmF}Hs+}�s+£
�qk~puFvx¡cmo¨Mk�¡�k$���qk$¥ty+k$sS|~k-�p!rqts ³�+ R 3<5 R µXË�u;-é� 3 7�7Z7 36vxw
pzuW¡Hk-monzs7pz�+kr¬mol+l+}�s+£ * v¦nqu�r��+m`p¤mC}��'m��q�qy+rWk$�Z¶
�´s�uFn¤�_k�n�pzu molSl+¡H� pq�Skèmo¨Mu`�Fk%ë�u�}Hstp¯v¦k-m`pzy+nqkgrWmFl+l+}�s+£
v¦n¤morWk$�xu�nq±Åpzu¾¡�mF¨Jk$¡�� k-¥ty+k�sS|�k�¡Hk-monzs+}�s+£S� �xk��_k�ØSs+k�pz�+k
u�y_pqlSy_p1� lSm�|~k�% pqu |~u�sS� }c� p�uFv�mo¡�¡¬lJut�q�q}�¨+¡Hk5¡cmo¨Mk�¡N�qk~«
¥ty+k$sS|~k-��¶��´sS�ql+}�nqk-�W¨t�W°�®�®¯���t� k'l+nzuFlMu��qk�pqu��_k�ØSs+k�p��xu
p��/lMk$�#uoviv¦k$mopqy+nzk$�Ov¦uFn#pq�+k�v¦k-m`pzy+nqk�r¬mol+l+}�s+£ :g}�s7Ä#¥M¶ ³ �Fµ~¶
���SkØSn¤��p'p��/lMkXuov©v¦k-m`pqySnqk-�'|~u�r�¨+}�s+kXm`pqpqnz}H¨Sy_pqk-�'uFn�}Hs+lSy_p
v¦k-m`pzy+nqk-�zyx{ ³,g8| µ o (ª�k}p- � 3 7�7�7 3<~ k~¿/pznzm�|²pqk-�¬v¦nzuFr��quFrWk
u�¨S�qk�nz�\mopq}�uFs�lSmop pzk�nzs g�| ��}Qpz�ºmFs�}�sS�_}c|�m`pzuFn�v¦y+sS|~pq}�uFsºv¦uFn
pz�+k¡cmo¨Mk�¡ jni �

� |�i{<� - í í j i -��Mð ð�y4{ ³,g | µ87 ³ �tµ
°�k�nzkNí í �ªð ð©�_k�s+uFpqk-��pq�+k�}HsS�+}�|$m`pqu�n�v¦y+sS|~pq}�uFs�v¦u�n�pq�+k�l+nqk-�/«
}c|�mopqk��W¶
�]u�}�¡�¡HyS� pqn¤m`pzk�pq�S}�� lMuF}�s�p-��� k��+}��z|~yS�z� mX|~u�sS|~nzk~pzk�k~¿+mFrClS¡Hk
v¦nzuFrìlJmonqp «ÆuovÁ«´� lMk�k-|¤�Åpzmo£�£F}�s+£SË�y { ³,g8| µXr¬m\�1�_k$s+uopzk7pz�+k
}�s+l+y+p v¦k-m`pzy+nqkªuov�m��qlJk-|~}HØJ|�� uFn¤�¬¡�}H±�k9� n¤mo}�s���u_|$|~y+nznq}�s+£¢}Hs
pz�+kB�~«fpq�èlJut� }Hpq}�uFsg}Hs5mº�qk�stpqk$sS|~k������+}�¡HkÅí í jni -��Mð ð�r¬m\�
k$sS|~u_�_k§���+k�pq�+k$n�uFn�s+uop�pz�+k]�Æ« pz��� uFn¤�¬}c��m�s+u�y+s�uFn�s+uop-¶
� |�i{l� - ��� uFy+¡c��pq�+k$s�}�sS�_}c|�mopqkXpz�+kW|~uFsoë�y+sS|²pz}Hu�s¯uov�pz�+k$�qk
p�� uglSnqk-�_}�|$m`pzk$�$��mg�qk$¥ty+k$sS|~k�v¦uFn7���S}�|¤� pq�+k���« pz�·�xu�nz�
}c��� nzmF}Hs�� ³ -�}oµCmosS�è}�sè���+}c|¤�1pz�+k��Æ« pz�è� uFn¤�1�JmF�C¨Jk$k�s
¡cmo¨Mk�¡�k$�¾m���m�sSuFy+s ³ -��Zµ²¶���uopq}c|~kNpq�Smop¢}�s¾£Fk�sSk�n¤mo¡f�Vy4{
r¬m\�NsSuop�¨Jk¨S}HsSmFnq���_¨+y_p�nzk$mF¡Q«Æ�`mo¡�y+k$��mosS���quCr¬m\� � |�i{l� ¶
���Sk��qk$|�uFsS�5p��/lMk$��uovv¦k-m`pqySnqk-�7� kº|�uFsS�q}��+k�n��+k$mo¡§��}Hpq�
}�stpqk$n «Æ¡�mF¨Jk$¡Z�_k�lMk�sJ�_k�sS|�}Hk-�

G� |�i��� - í í j | -Q� � j i -��/ð ðK7 ³K� µ
�´s»pzk�nzr¬�¯uovWpz�+k$�qk¾v¦k$mopqy+nzk$�$�Xm ³ lSmonqpq}cmo¡Áµ�v¦k$mopqy+nzk¾r¬mol
: ³�+4365>= � µ�m`p�lMu��q}Qpz}Hu�s�� |�mFs�¨MkX�_k~ØJs+k$��¨/�7�qk�¡�k$|²pz}HsS£WmFl_«
lSnqu�l+nq}cm`pzk �qy+¨S�qk~p¤��uovSpz�+k v¦k$mopqy+nzk$�zs � |�i{l� w mFsS��s G� |�i��� w ¶�ÂSuFn
k�¿+morWl+¡�kF�'mos·°�®¯® u�s+¡H�5yS�qk$�7}Hs+lSy_p «Æ¡�mF¨Jk$¡'v¦k-m`pqySnqk-�Nuov
pz�+kNp��/lMk � i�i{l� mFsS�¾¡cmo¨Mk�¡H«f¡cmo¨Mk�¡#v¦k$mopqy+nzk$� G� i���i,�

U����� ��nqk��Sk$|~p «
}�s+£Wpz�+k ³ ØJnz� p'uFn¤�_k�n²µ�®¯mFnq±�u`�¬l+nqu�lJk$n p��7uov�pq�+k�|¤�Jmo}�sZ¶#�´s
pz�+k¬|�m�� kCuovx°�®%«�{/�®¯�§� kCrWmF}Hstp¤mo}�s¯pq�SkC¡cm`pqpqk$nªnzk$� pqnz}c|²«
pz}Hu�s ³ mF¡Qpz�+uFyS£F�N}Hp�|$mos¬pznq}��/}�mF¡H¡��W¨Jkª£Fk$s+k�n¤mo¡�}�×�k$�Cpzu��+}�£F�Sk�n
u�nz�+k�n<®¯mFnq±�u`��|¤�SmF}HsS�¤µ²�-¨+y_p��xkxmo¡c� u�}�sS|~¡�yS�_k#v¦k$mopqy+nzk$� � |�i{l� �
���Sk�nzk��� -t�²��v¦uFnXk�¿_mFrWl+¡Hk��x��-t�@¡ �NuFn9�E-¢�x£»�7uFn
¡cmonz£Fk$n���}�sS�_u`�'�ªmonzuFy+sJ�B�²¶�´s¯pz�+k¬� }�rWl+¡Hk-��p|�m�� k��imNv¦k-m`«
pzy+nzk'r¬molE: ³�+4365>= � µ#|$mosWpq�Sk�sN¨Mk��qlJk-|~}HØSk$�N¨t�W�_k�ØSs+}�s+£�m
v¦k-m`pzy+nqk�nqk$l+nqk-� k$stpzm`pz}Hu�s�uov�}�s+l+y_p§lSm`pqpqk$nqsS�]¤ÕmosS�%¨/���qk~«
¡�k$|~pq}�s+£%mos�mFl+l+nzuFl+nz}�mopqkX��}�sS�_u`� �q}�×�kF¶ U �'¡�¡]pz�+k¢v¦k$m`pzy+nzk$�
¥6¦@§@¨H©«ª�¬��®«¯x°�±�²I³E´«®H²"®l¬6±Zµ·¶·¸Y±º¹�¶»©Z²�¼±�¬�®9½k©«��¶·¾�µ·®«¯V§�©�¬�®l¿IÀ



k�¿/pqn¤mF|²pzk$�%m`p�¡Hu_|�mopq}�uFs���monzkX� }�rWl+¡H�%� pzmF|¤±�k$�7pqu�£Fk~pz�+k�n'pqu
v¦u�nqr : ³,+4365.= � µ²¶�Â�}HsSmF¡H¡��¯pz�+}c�§v¦k$mopqy+nzk¬r¬mol�}��k�¿/pqk�sJ�_k$�
pzuN� k-¥ty+k�sS|�k$� ³�+4365 µ�uFv�¡�k�sS£opq���Ç}Hs�mFs�m��+�_}Hpq}��Fkr¬mos+sSk�n
m�� v¦uF¡�¡Hu`�'�

: ³�+4365 µz-
��
i SVU
: ³,+43<5>= � µ87 ³ ñ�µ

��uopz}�|�kXpq�Jm`pmF�'¡�uFsS£7mF��pq�+k¢¡�mF¨Jk$¡Q«Æ¡cmo¨Mk�¡�}Hstpqk$nzm�|²pz}Hu�sS��mFnqk
nzk$� pqnz}c|²pqk-�Npzu¬s+k$mFnqk-��pq«fsSk�}�£F�/¨Ju�n �+k�lMk�sS�_k$sS|~}�k$�'pq�+kr¬mo¿/}H«
rW}�×$mopq}�uFs%}Hs�Äx¥J¶ ³ �-µ�|$mos�¨Jk�|$monznq}�k$�7uFy_p'k�¸N|~}�k�stpq¡��7��}Hpq�
pz�+kC�+k�¡�l¯uovx�}Hpqk�nz¨+}©�_k$|�u_�_}HsS£S¶ªÉºkC��}H¡�¡�l+nqk-� k$stp�v¦y+nqpq�+k$n
�+k~pzmF}H¡c��}�s�pz�+ks+k�¿tp��qk$|~pq}�uFsZ¶
�´s»u�nz�_k$n%pqu½¨Mk~pqpqk�nºy+sS�_k$nz� pzmFsS� pq�+k1�+k~ØSs+}Hpq}�uFs uFv¢pz�+k
v¦k-m`pzy+nqk�r¬mol+lS}Hs+£�:��O}HpC}c�Cnqk$�Fk-mo¡�}Hs+£¯pqu�nqk$��nq}Hpqk�pq�+k�}�s_«
sSk�nWl+nzu/�+yS|²pW¨Jk�p��xk$k�sèv¦k$mopqy+nzk���k$|~pquFn¤�v¦u�n¬�_}QÊ?k�nzk�stpN�qk~«
¥ty+k$sS|~k-���

A�: ³,+43<5 µ 3 : ³HG+.3�G5 µ<C - �
|�� i í í j |��

U - Gj i	� U � j | - Gj i ð ð
£ �
|�� i í í j | - Gj i ð ð�
 ³�g | 3 Gg i µ ³ îoµ

���Sk�nzk


 ³,g | 3 Gg i µ>-JAK¤ ³�g | µ 3 ¤ ³ Gg i µ6C87 ³� µ
°�k�sS|�kNpz�+k��q}HrW}�¡�mFnq}Hp���¨Jk�p��xk$k�s¾p�� u��qk$¥ty+k�sJ|~k$�¢�_k�lMk�sJ�+�
u�s¬pq�Sk�s/y+r�¨Mk�n uov<|�uFrWrWuFsWp�� uo«Æ¡�mF¨Jk$¡+v¦n¤mo£�rCk$stpz�#m��O� k�¡�¡
m��ªpq�+k7}Hs+sSk�nXl+nzu_�_yS|~pX¨Jk�p��xk$k�s�pq�+kWv¦k-m`pzy+nqk¬nzk�lSnqk-� k$s�p¤m`«
pz}Hu�s%uov]lJm`p pzk�nzsS����}Hpq��|~u�rCrWu�s�¡cmo¨Mk�¡f¶

��Í]\ Ó Ñ�Ñ � Ï �ì�©�1^#Ð_��� � �S� � � �_�+Ð Ï�� � �©� Ï Ó Ï�

É�kX��}�¡H¡]ØSn¤��p�v¦u/|�yS�'u�s¯mos%uFs+«f¡�}HsSkX¡Hk-monzs+}�s+£Nmol+lSnqutmF|¤��pqu
¡cmo¨Mk�¡��qk$¥ty+k$sS|~kC¡Hk-monzs+}�s+£S�i���+}c|¤��£�k�s+k$nzmF¡H}�×�k-��lMk�n¤|~k$l_pqnzuFs
¡�k$mFnqsS}Hs+£ªmosS�X� m��ZØSn¤� p�l+nzuFlMu��qkO}�sXpz�+k�|~uFstpzk~¿/p]uFvSsSm`pzy+n¤mo¡
¡cmosS£FySmF£Fkªl+nqu_|�k$�z� }�s+£C}Hs¾í ò\ðf¶
�´s1m%s/y_p¤� �Sk�¡�¡ �]pq�+}c��mF¡H£�uFnz}Qpz�+rç� uFnz±_�mF�§v¦u�¡H¡�u`�'�$¶7�´s¾mos
u�s_«Æ¡H}�s+k1v3m�� �S}Hu�sZ��lSmop pzk�nzs�� k-¥ty+k�sS|�k$� + R mFnqkgl+nqk-� k$stpqk$�
mFsS��pz�+k�u�l_pq}�r¬mo¡§�_k$|�u/�+}Hs+£ * ³,+ R µ¬}c��|�uFrWl+y_pzk$�i¶å���+}c�
mFrWuFy+stpz��pzu��}Qpzk�nz¨+}O�_k-|~u_�_}�s+£%}Hs�uFn¤�_k�n�pqu%l+nzu_�_yS|�k¢pz�+k
rWut��p�� ¡H}�±Fk$¡H�8���Z} ¶ kF¶<�+}H£��+k$� pX�q|�uFnzk$�i�i¡cmo¨Mk�¡O�qk$¥ty+k$sS|~k��5 ¶C�Æv
pz�+k¾l+nzk$�_}c|²pzk$� ¡�mF¨Jk$¡��qk$¥ty+k�sJ|~kÅ}���|~uFnznzk$|²p��5 - 5 R �§s+u
ySlM�+mopqkÅ}c��lMk�nqv¦uFnzrWk$�i¶ÈÖ�pq�+k$nq��}c� k���pz�+kÅ�xk$}H£��tp��Fk-|²pzuFn
? }c�NySlM�+mopqk-��¨SmF�qk$��u�s�pq�+k��+}QÊ?k�nzk�sS|�k¯�Fk-|²pzuFn��B: -
: ³�+ R 3<5 R µ4¡�: ³�+ R 3 �5 µ²�SsSmorWk�¡�� ?�������� ?! #"%$ £&�B:�¶
�´sÇuFn¤�_k$n�pzu·m\�Fu�}��·mFs k�¿_l+¡H}c|~}Hp¯k��`mF¡HySmopq}�uFsÇuov¢pq�+kÅv¦k-m`«
pzy+nzkºr¬molÇmF��� k�¡�¡§m��%mè�_}�nzk$|²p ³ }f¶ kF¶�l+nz}Hr¬mo¡Áµ�nqk$l+nzk$�qk�s_«
p¤m`pz}Hu�s¾uov pq�+k��_}��z|~nz}�rC}�sSmFs�pv¦ySsS|²pz}Hu�sZ�©�xk¬� uFy+¡c�Å¡�}H±�kWpqu
±Z°p½�µ·®«¯I©Z²�® °�±H³p®<¿�¹�¬6±�¨l¹('�¶*)1®<¬�®H²�¹4¶·²�½�ª�¹ §T®Y±�¹�ª�¬�®H('"®H½k®l²+'"®l²I¹
©Z§8¹�,"® ¬�®Hµ»±�¹�¶*- ®.'"¶·�¹6±�²�¨H®0/ 132�45/I¶·²9¹�,"® ¨6,�±Z¶·²87

�+k�nz}H��k�mosèk$¥ty+}��`mo¡�k�stpW�+ySmo¡ v¦uFnzr�yS¡�mopq}�uFsguFv'pq�Sk�lMk�n¤|~k$l_«
pznqu�sgmo¡�£Fu�nq}Hpq�Sr�¶ �'uopz}�|�kNpz�Sm`pC}Hs¾pz�+k%��p¤mosS�+mFnz�ÅlMk�n¤|~k$l_«
pznqu�s½¡Hk-monzs+}�s+£g|�m�� k��;: ³,+43 �\µ�- ¡	: ³,+43 ¡�\µ²�'�qu¾pq�Jm`p�}Hp
}c���qy_¸N|~}�k�stp'pzuN��pzuFnzk§pq�+ut� kXpqn¤mo}�s+}HsS£¬lSm`pqpqk�nzsS��pz�Sm`p��Sm\�Fk
¨Mk�k$s�yS� k-���_y+nz}Hs+£1m�� k�}�£F�tp¬y+l?�+m`pzkF¶·�´s5pq�Sk¯¡�mF¨Jk$¡��qk~«
¥ty+k$sS|~kWlMk�n¤|~k$l_pqnzuFsÅmo¡�£Fu�nq}Hpq�+r%�iu�s+k¬mo¡c� u�s+k�k-�+�ªpqu�� pqu�nqk
pz�+k¬}�sS|~u�nqnzk$|~pq¡����_k$|�u_�_k$��� k-¥ty+k�sS|�k ³ ���+}c|¤�Å�xk¬|$mo¡�¡�àMÜÆäI�
ÚI� ã�9`Ü;:JÝ�Ü~ß��"��� Ü�</Ú��=:MÙHÜzµ ³�+ R 3 * ³,+ R µ µ²¶O®¯uFnzkªlSnqk-|~}c� k$¡H���tu�s+k
u�s+¡���s+k$k$�+�OpquX� pquFnzk��+u`�èpq�+k��_k$|�u/�+k$� * ³,+ R µ��_}HÊMk$nz��v¦nqu�r
pz�+k�|�uFnznqk-|²p 5 R �S���+}c|¤�%p��/l+}�|$mo¡�¡H��nqk-� yS¡Qp¤��}Hs¯mNrCu�nqkX|�uFrC«
lJmF|²p�nzk�l+nzk$�qk�stp¤m`pq}�uFs<¶
���Skx�_ySmF¡ov¦u�nqr¢y+¡�mopq}�uFsuFv_pq�+k �_}��z|~nz}�rC}�sSmFs�p<v¦y+sS|²pz}Hu�s���}Hpq�
±�k�nzs+k�¡ F }��WmF�¢v¦u�¡H¡�u`�'��¶èÖ�sSk�r¬mo}�stpzmF}HsS�Wm�� k�pCuFv��_ySmF¡
lJmon¤morWk~pzk�n¤� W R ³,5 µ��qyS|¤��pq�Smop

� ³�+4365 µz- �
R
�?>
/
W R ³YG5 µ�F ³ ³,+ R 3IG5 µ 3-³,+4365 µ µ87 ³ ��µ

Ö�sJ|~k�mosÕy+lM�Sm`pqk�}c�Ås+k$|�k$�z�qmFnq�Çv¦u�nºpznzmF}HsS}Hs+£ �qk$¥ty+k$sS|~k
³�+ R 3<5 R µ�mosS��}�sS|~u�nqnzk$|~pq¡��º�_k-|~u_�_k-�@�5 ��uFs+k7�q}�rClS¡H��}HsJ|~nzk~«
rWk$s�p¤� W R ³�5 R µOmosS�W�_k-|~nzk�rWk�stpz� W R ³ �5 µ©¨/��uFsSkF¶#Ö�v?|�uFy+n¤�qkF�
m���m¬lSnzm�|²pq}c|�mF¡Zr¬m`pqpqk�n�uov�}�rClS¡Hk$rCk$stpzm`pz}Hu�s¯uFsSkX��}H¡�¡<u�s+¡��
nzk�lSnqk-� k$s�pxpq�+ut� k W R ³�5 µx���+}�|¤�%monzk�sSuFs_«Æ×�k$nquJ¶ ��uopq}c|~k�pq�Jm`p
pz�+}c��nzk$¥ty+}�nqk-��pqu�±Fk$k�l%pqn¤mF|¤±�uov�pz�+k W �`mo¡�y+k$��pq�+k$r¬� k$¡H��k$�
m����xk$¡H¡Zm�� pq�+klJmo}�nz� ³�+ R 3<5 µ v¦uFn����S}�|¤� W R ³,5 µBA5�S¶
���SkªmF¨Ju`��k�v¦uFnzr�y+¡cm`pz}Hu�sN}c�x�`mF¡H}c�¬v¦u�n mFst�¬±�k�nzs+k�¡Jv¦y+sS|~pq}�uFs
u�s�¡�mF¨Jk$¡�� k-¥ty+k�sS|�k$�$¶ �´s5pq�Sk�|�m�� k%uovs+k-monzk$� p¬s+k�}�£F�/¨MuFn
¡cmo¨Mk�¡�}�s�pzk�n¤mF|~pq}�uFsS�$�Ju�s+k¢|$mos�r¬mo±�k�yS�qk�uFv�pq�+kCmF�+�+}Qpz}H�/}Hp��
uFv§pq�+k�� k-¥�ySk�sS|�k�v¦k$mopqy+nzk¯r¬mol½}�s·Ä#¥M¶ ³ îoµ¬pqug|�uFrWk¯y+l
��}Hpq�¬mªrWuFnzkxk�¸N|~}�k�stp#�q|¤�Sk�rWkF¶©j�k-|~u�rClMu��q}�s+£ � }�s�pzuªp��xu
|�uFstpqnz}�¨+y_pq}�uFsJ���1� ³�+4365 µ.-Q� U ³�+4365 µ £�� h ³�+4365 µ~�J���+k$nqk
� U ³,+4365 µ@- �

� � �DC ³ � 3 �Sµ � | í í j |��
U -Q� � j | - �/ð ð"7 ³ �-��µ

��}Hpq�

C ³ � 3 �Sµ@- �
R � >/ W R ³ºG5 µ � i í í Gj i	�

U -Q� � Gj i - �/ð ð ³ ���-µ

mFsS�����+k�nzk
� h ³�+4365 µ - �

|�� � í í j | - �Mð ð � R �
i�E ³ u 3 � 3 �Zµ6
 ³,g | 3<g i R µ87

��}Hpq�

E ³ u 3 � 3 �Zµ.- �
/
í í j i -Q�Mð ð W R ³�5 µ ³ �\�Fµ

�´s¬�qy+rWr¬monz�F�`uFsSk sSk�k$�S�©pqu§±Fk$k�l¢pqn¤mF|¤±uFvJ�+u`�èuovÁpqk$sWk$mF|¤�
¡cmo¨Mk�¡<lSmo}�n'}�sS|~u�nqnzk$|~pq¡��7mol+lMk$mFnqk-�7}�s¯mW�_k$|�u_�_k$���qk$¥ty+k$sS|~k
mFsS�½�+u`�!uFvÁpqk$s½pq�+k�¡cmo¨Mk�¡ªuov¢mglSmonqpq}c|~y+¡cmon�uF¨S�qk�nz�`m`pz}Hu�s
g8|R ��mF�X}�sS|�uFnznqk-|²pq¡��Å�_k$|�u/�+k$�i¶����+k�m��_�`mostpzmF£Fk¬uov'yJ� }�s+£
pz�+k7nzk�lSnqk-� k$s�p¤m`pz}Hu�s��/}cm C ³ � 3 �Sµ�mFsS� E ³ u 3 � 3 �Zµ�}���pq�Jm`p¢}Hp}c� }HsJ�_k�lMk�sS�+k�stp�uovZpz�+k�s/y+r¢¨Jk$n�uovZ}�sS|~u�nqnzk$|~p �qk$¥ty+k�sJ|~k$� �5
mFsS��|�mos%¨Mky+l?�+m`pzk$���Fk$nq�¬k�¸¬|�}Hk$stpq¡��F¶



�´sºuFn¤�_k�n�pqu�lJk$n v¦u�nqr¹pz�+k¢�}Qpzk�nz¨+}��_k$|�u_�_}HsS£S�?�xk¢�Sm\�FkXpqu
|�uFrWl+y_pzkNpz�+k¬pqn¤mosJ� }Hpq}�uFs1|�u�� p�r¬m`pqnz}H¿ÅmFsS��pq�+k�uF¨S�qk�nz�`m`«
pz}Hu�sº|�u�� p�r¬m`pznq}H¿�� R v¦u�n�pz�+k u «fpq�º� k-¥�ySk�sS|�kF¶X���+k¢¡�mop pqk$n
}c��£F}��Fk$s�¨/�

� | �R - �
�
�
i E ³���3 � 3 �Zµ6
 ³,g |R 3<g i� µ ³ �-ò�µ

���Sk�|�utk�¸N|~}�k�stpz��uov¢pq�+kºpqn¤mosJ� }Hpq}�uFs rWmopqnz}Q¿ mFnqk�� }�rWl+¡��
£�}H��k�s�¨/�¬pq�+k�`mF¡Hy+k-� C ³ � 3 �Sµ~¶
4�6��MUS^`038$[�.��Nj�ySmF¡ilJk$nz|�k�l_pznqu�s�mF¡H£�uFnz}Qpz�+råv¦uFn�¡�k$mFnqs+}�s+£
�/}cm�ë�uF}�s�p�v¦k-m`pzy+nqkªv¦y+sJ|²pq}�uFsJ��¶
	�
 }Hs+}Hpq}cmo¡�}�×�kXmo¡�¡ W R ³�5 µ.- �
�
 ^\,��#,/)_8
��
 eÆUJ^¢mo¡�¡?pqn¤mo}�s+}�s+£WlSm`pqpqk$nqsS� + R a]U
� 
 |~u�rClSy_pqk �5 R - monz£�r¬m`¿ /10�2 � ³�+ R 365 µ~�+���+k�nzk� ³��T3�� µ.- O � O / W � ³,5 µ6F ³ ³���3�� µ 3$³�+ � 365 µ µ�
 03e 5 R  - �5 R 8-[],/2
��
 W R ³,5 R µ � W R ³,5 R µ_£·�
�
 W R ³ �5 R µ � W R ³ �5 R µx¡5�
��
 ,/2]a10 e
��
 ,/2�a1eÆUS^
	���
 9]2?8-036�s+u¬rWuFnzk§k�nznqu�nz�

�´s5uFn¤�_k$n�pzuºl+nzu`�Fk7pq�+k�|�uFs/�Fk$nq£�k�sS|�kNuov'pz�+}c�¬mo¡�£FuFnz}Hpq�+r%�
}HpC�qy_¸N|~k-�XpzuºmFl+l+¡��5í �_�O���+k$uFnzk�r �~ð����+}c|¤�1}��¢m��q}HrWl+¡�k
£�k�s+k$nzmF¡H}�×$mopq}�uFs�uov ��u`�/}H±�uoÊ � � pz�+k�u�nqk$r%¶

V�[],/UJ^\,/.��! �ã�9`Ü~à�Ú]� âzÚ`ãÁàSãÁà/ä§Ý�Ü�� ³,+ R 365 R µ�"�u4-»� 3 7�7Z7 36v
Úoà��E�º�`â¾Ü¤ÚFá�#'� âzÚ`ãÁàSãÁà/ä5ÙHÚFÛ¤Ü�Ù§ÚèÝ�Ü�� ���ÅázÚoà��oã��FÚ��´ÜÅÙHÚ�Û¤Ü~ÙïÝ
% R%$ %�¡�s 5 R w'&)( �p�*#SÜ~âzÜCÜ�<�ãcÝY�3Ý�Ú,+#Ü~ãQä-#n�;9`Ü¤áº���`â ? Ý¤ßSá�#
�.#+ÚI�0/ ? / - ��Úoà��
A ?B3 : ³�+ R 3<5 R µ<Cx¡NA ?B3 : ³�+ R 3<5 µ6C2143 3 �º�oâ�Ú`ÙÁÙ 5�o % R

�.#+Ü�à �*#SÜ�àSßk�¬Û¤Ü~â ���xß :1��Ú��´Ü ÝY�ÆÜ :JÝ :+Ü�â,�º�`âY�¬ÜH�XÛ�5	�.#+Ü'Ú�ÛH� 9`Ü:SÜ�âqá¤Ü	:8� â<�oàåÚoÙ ä��`â²ã��.#n� ãcÝ5ÛH�oß_à��FÜH�c�¤â<�I� ÚFÛH� 9`Ü½Û6587:9; 9 "+<#SÜ~âzÜ>=�-½r¬m`¿ R /«: ³,+ R 365 µ�/��º�oâ 5�o % R@? s 5 R wA&

B�Í]\ Ó Ñ�Ñ � Ï �ì�©�1^#Ð_�DC�Ò �	� ÐO�_�FE � �M�_ÐO�
���©��b�Ó Ï �

Ö�ySn'£Futmo¡i}�s%pq�+}c���qk$|~pq}�uFs%}��'pqu7�+k�nz}H��k§mNrWmo¿_}Hr¢y+r�r¬monq«
£�}Hsèv¦uFnzr�yS¡�mopq}�uFsèv¦uFnWpq�SkWë�uF}�s�p¬±�k�nzs+k�¡�¡�k$mFnqs+}�s+£Å� k�p pz}Hs+£J¶
É�k�£Fk�sSk�n¤mo¡�}H×$k¬pq�+k�s+uFpq}�uFs1uFv�m��qk�lSmFnzmopq}�uFs¾r¬monz£F}�sZ�©¨/�
�+k~ØSs+}�s+£§pz�+k�r¬monz£F}�s¢uFv?mªpznzmF}Hs+}�s+£§k~¿+mFrClS¡Hk���}Hpq�Wnzk$�qlJk-|²p
pzu¬m¬�_}��z|~nz}�rC}�sSmFs�p�v¦y+sJ|²pq}�uFs<���W�SmF�$Ë

3 R - � ³,+ R 3<5 R µ ¡¾r¬m`¿
/HGS /�I

� ³�+ R 3<5 µ87 ³ �Z�tµ

���Sk�s5pq�+k�rWmo¿_}Hr¢y+r r¬monz£F}�s5l+nqu�¨+¡�k�r |$mos�¨Mk��_k~ØJs+k$�
m���ØSsS�_}�s+£�m��xk$}H£���p§�Fk-|²pzuFn ? pz�Sm`pr¬m`¿_}�rC}�×�k-�ªrC}�s R 3 R ¶
Ö�¨/�/}�uFyS�q¡H���x¡�}�±Fk�}�sèpz�+k�� pzmFsS�+mon¤��� k�p pz}Hs+£¾uFvªr¬mo¿/}�r�ySr

r¬mFnq£�}Hs7|�¡�m��q�q}HØJ|�mopq}�uFsN��}Hpq��¨+}HsJmonz�C¡cmo¨Mk�¡c�$�tu�s+kª�SmF�xpqu¢k�}H«
pz�+k�n©nzk$� pqnz}�|~p<pz�+kxsSuFnzrÇuFv ?�³ kF¶ £S¶A/ ? /�-»�\µ²�`u�n<pzu�Ø+¿pz�+k
v¦ySsS|²pz}Hu�sSmo¡�r¬monz£F}�s ³ rW}Hs R 3 R 1 �\µ²¶'���+k¢¡�mop pzk�n�nzk$�qy+¡Hpz��}Hs
pz�+k�v¦uF¡�¡Hu`��}�s+£¯u�l_pq}�rW}H×-m`pq}�uFsgl+nqu�¨+¡�k�r ��}Qpz�èmº¥�yJmF�_n¤m`pz}�|
u�¨_ë�k$|~pq}��Fk

rW}Hs �
� / ? / h ³ � � µ

��¶ p$¶ � ³�+ R 3<5 R µx¡År¬m`¿
/HGS / I

� ³�+ R 3<5 µ01 � 3KJ u ³ �-ñ�µ

ÄxmF|¤�Ws+u�s_«f¡�}�s+k$mFn#|~u�sS��pznzmF}HstpO}�sNÄ#¥M¶ ³ �$ñtµ�|�mFsC¨Mk�nzk�lS¡�m�|~k$�
¨/�7mFs%k$¥ty+}��\mF¡Hk$stp��qk~p'uFv]¡�}HsSk$mon'|�uFsS� pqn¤mo}�stpz�$�

� ³�+ R 3<5 R µx¡ � ³,+ R 365 µ01 � 3LJ uOmosS� J85  - 5 R ³ �`îoµ

Ô<k~pOyS��v¦y+n pz�+k�n#nqk$��nq}Hpqk pq�Sk$�qk'|~uFsJ��pznzmF}Hstpz��¨/��}�stpqnzu_�_yS|~}�s+£
mFs½mF�+�_}Hpq}�uFsJmo¡�pz�+nqk-� �SuF¡c�FM R v¦u�nNk���k�nz�1k~¿+mFrClS¡Hk�� ���S}�|¤�
�/}�k�¡c�+�

N R ³�5 µ ³ � ³,+ R 365 µ £OM R µ01 �
� ³ � � µ

��}Hpq�Åpz�+kN�_k�ØSs+}Hpq}�uFs N R ³�5 µ¼-È���<}Hv 5 - 5 R mosJ� N R ³,5 µ�-
¡���_uopz�+k�nz��}��qkF¶

P§^`U@�#UM*$038$03UM2Q�SRV�`â�Ú`àT5 �`ãcÝ�á�â²ã��¢ãÁà?Ú`à��>�¤ß_à?áº�fã��`àc�U" �
�¤ß_Ù VOÙÁÙïÝ��.#+Ü»áH�`àSÝH�fâqÚoãÁà�� Ý�ãÁàXW�Þ &OY�ZA[�\ �º�`âÇÚ`à!Ü6</Ú��=:MÙ�Ü
³�+ R 3<5 R µ�ã �ºÚoà����`àJÙ]5gã �B�.#+Ü�âqÜÅÜ�<FãcÝY� Ý^M R o ( Ý²ßSá�# �.#+ÚI�
�M�¤ß_Ù VOÙÁÙïÝp�.#+ÜCál�oà+ÝY�fâqÚ`ãÁà��3Ý§ãÁà_W�Þ &`Y�Za6\&
b�â<�Z�6�6c
( �	� �¤ß_Ù VOÙÁÙ ÝdW�Þ &2Y�Ze[�\ �.#+Ü�à��FÜfVOà?ÜgM R q$¡ Uh ³ � ³,+ R 365 R µV£r¬mo¿ /:GS /�I � ³�+ R 3<5 µ µ &)h Ü�àMá¤Ü

� ³,+ R 365 R µ_£4M R - �
� ³ � ³,+ R 365 R µx¡År¬m`¿/HGS / I

� ³,+ R 3<5 µ µ01 �
� 7

i ã��¢ãÁÙ�Ú`â²Ù]5;�º�oâ 5  - 5 R "

� ³�+ R 3<5 µV£4M R - � ³�+ R 365 µI¡ �� � ³,+ R 365 R µ�¡
�
� rWmo¿/kjlGS / I

� ³,+ R 365Lm µ

n �
� ³ � ³,+ R 365 µx¡c� ³�+ R 365 R µ µ n

�
� 7

o �oà 9`Ü~â¤Ý�Ü�Ù]5Nã �p�.#+Ü�âqÜ�ãcÝXÜ�<�ãcÝY�3ÝXÚ��.#/âqÜ~Ýp#1�oÙ��qM R ">�*#SÜ~à
� ³,+ R 365 R µx¡ � ³,+ R 365 µ01 �

� ¡rM R £
�
� £4M R - �"7

���Sk�v¦uFnzr�y+¡cm`pz}Hu�sW��}Qpz�¬pq�+k'pq�+nzk$�q�+uF¡c�+�#k�sS�qy+nzk$�©pz�Sm`p#u�s+¡��
pz�+k%nqk$¡�mopq}��Fk%�_}c��p¤mosS|�k$�C¨Jk�p��xk$k�s��_}HÊMk$nqk$s�pW¡cmo¨Mk�¡c�Wuov�pz�+k
�zmorWk�k�¿_mFrWl+¡Hk�r¬mop pqk$n$�\s+uFpipq�+kx�_}�� pzmFsS|~k-�Z¨Mk~p�� k�k$s§�+}QÊ?k�nq«
k$stp�k~¿+morWl+¡�k$�$¶#É�kX}�stpqnzu/�+yS|~k§pz�+kXv¦y+sJ|²pq}�uFsJ� N R pquN� pqnzk$�z�
pz�Sm`p�� k��Sm\��k'¨Sm�� }c|�mF¡H¡��WuF¨_p¤mo}�s+k$��mX¨+}�sSmonz�¬|~¡cmF�z� }HØJ|$m`pq}�uFs
lSnqu�¨+¡Hk$r%�F���+k$nqk ³�+ R 3<5 R µ�pzmF±Fk�pq�Sk�nzuF¡�k�uovilJut� }Hpq}��Fk�k~¿+morC«
lS¡Hk-�NmosS� ³,+ R 365 µCv¦uFn 5  - 5 R pzmo±�k�pq�+k�nzuF¡�k%uovts %Us�¡»�
sSk�£�mopq}��FkClS�qk�yS�_uF«fk�¿+morWl+¡�k$�$¶X���+kWuFs+¡��¯�_}HÊMk$nqk$sS|~kCpqu�¨+}H«
sJmonz�N|~¡cmF�z� }HØJ|�mopq}�uFs�}�� pz�Sm`p�pz�+k§¨+}�m���|�mFs�¨MkmF�\ë�yS� pqk-��v¦uFn



k-mF|¤��� £FnzuFy+l���� �SmFnq}�s+£§pz�+k��zmorWk�lSmop pqk$nqs + R ¶�°'k$sS|~k�pz�+k�nzk
}c���quFrWk�mF�+�_}Hpq}�uFsJmo¡_}�s�pzk�n¤mF|~pq}�uFs¢mFrWuFs+£§lS�qk�yS�+uo«Æk~¿+morWl+¡�k$�
|�nqk-m`pzk$�7v¦nqu�r pq�+kX�zmorWk§k~¿+mFrClS¡Hk ³,+ R 3<5 R µ²¶
ÂSuF¡�¡Hu`��}�s+£Wpz�+k¢� pzmFsS�+mon¤��l+nzu/|�k$�_ySnqk��S� k��_k�nz}��Fk§pq�Sk¢�_ySmF¡
v¦u�nqr¢y+¡cm`pq}�uFs½uFvXpq�S}���¥tySmF�_n¤m`pz}�|�l+nzuF£Fn¤mor%¶ {/pqn¤mo}�£F�tp v¦u�n «
��mon¤�½|�mF¡�|�y+¡cm`pq}�uFs·�q�+u`�'�Npq�Smop�pz�+k�Ô]mo£�nzmFs+£F}cmos��_ySmF¡�}c�
£�}H��k�s�¨/�

r¬mo¿�� ³�W µ.-9¡ ��
�
R � / � � � >/ W R ³,5 µ W � ³ G5 µ N R ³�5 µ N � ³ G5 µ#
 R � � ³,5>3 G5 µ

£ � R � / W R ³,5 µ ³ �$��µ

��¶ p$¶ W R ³�5 µ01�� 3 J ux- � 3 7�7Z7 36v43 J85 o %�
/10�2

N R ³�5 µ W R ³,5 µ.- � 3�J uV- � 3 7Z7�7 3<v

���Sk�nzk 
 R � � ³�5>3"G5 µQ- F ³ ³�+ R 3<5 µ 3-³,+ � 3IG5 µqµ²¶ ��uopq}c|~kèpq�Jm`p
pz�+k k$¥tySmo¡�}Hp��X|~uFsJ��pznzmF}Hstpz�$�\���+}c|¤��£Fk$s+k�n¤mo¡�}�×�kOpz�+k���p¤mosS�+mFnz�
|�uFsS� pqn¤mo}�stpz��v¦u�n'¨+}�sSmonz�%|~¡cmF�z� }HØJ|�mopq}�uFs¯{/ª®¯� ³�O�R�j R W R -
�tµ²�\nzk$�qy+¡Qpiv¦nzuFr pq�SkOuFl_pz}Hr¬mF¡H}Hp��ª|�uFsS�+}Qpz}Hu�sS�?v¦uFnZpq�+k#pq�+nzk$�q�_«
u�¡��S� M R ¶¬�´sÅlSmonqpq}c|~yS¡�mFn$�ipz�+}c�§}HrWl+¡�}Hk-�§pq�Jm`p W R ³�5 µ�-å�+�]}Qv
W R ³,5 R µ.- �+�_}f¶ k�¶#uFsS¡H�N}Hv©pq�+klMu��q}Hpq}��Fkk~¿+mFrClS¡Hk ³�+ R 3<5 R µ }c�
m¬�qy+l+lMuFnqp'�Fk-|²pzuFn-�_��}H¡�¡Zpz�+k�nzk¨Jk¢|~uFnznzk$�qlJu�sS�_}�s+£C�qy+l+lMuFnqp
��k$|~pquFn¤��|~nzk$mopqk$�7v¦nzuFræs+k$£�mopq}��Fk§lS�qk�yS�_uF«fk�¿+morWl+¡�k$�$¶

��Í � � �_Ó<fåÓ��i���+Ó�Ð Ï ��� 
 ÐO�SÓ��1b;f �zÐ#�
\ � �kC%EQ�

��¡Qpz�+uFyS£F�Ç}Qp�}c��u�s+kÅuov�u�y+n�v¦y+sS�+mFrWk�stpzmF¡XmF�z� y+rWl_pz}Hu�sS�
pz�Sm`p©m�|�uFrWl+¡�k~pqk#k�s/y+rWk�n¤m`pz}Hu�suov_pq�Sk#lMu��z� }�¨+¡�k#¡cmo¨Mk�¡/� k�pV%
}c�'}�stpqn¤mF|~pzmo¨S¡Hk��+pq�Sk¢mF|~pqySmF¡]�quF¡�y_pq}�uFs�rW}�£F�tp�¨Mk�k�¿/pqnzk�rWk�¡��
�qlSmFnz�qkF���q}HsS|�k��xk�k~¿_lJk-|²pNpz�Sm`p�uFs+¡��g��k�nz�1v¦k$�¹sSk�£�mopq}��Fk
lJ� k$yS�_uo«Æk~¿+mFrClS¡Hk-� ³ ���S}�|¤�º}���lJut�q�q}�¨+¡H�¯m7�Fk$nq�%� r¬mF¡H¡©� yS¨_«
�qk~pOuFvD%ªµ���}�¡H¡J¨Jk-|~uFrWk'�qy+l+lMuFnqpO�Fk-|²pqu�nz�$¶]���Sk�sZ�Fpq�+k'r¬mF}Hs
|¤�Jmo¡�¡Hk$s+£Fk�}�sWpqk�nzr¬�OuFv?|�uFrWl+y_p¤m`pq}�uFsJmo¡+k�¸¬|�}Hk$sS|~�¢}��OpquX�_k�«
�q}�£Fs�m�|~uFrWl+y+pzm`pz}Hu�sSmo¡��q|¤�Sk�rWkXpz�Sm`pªk~¿_l+¡�uF}Hpz��pq�+kWmostpq}c|~}H«
lJm`pqk-�%� lSmFnz�qk�sSk$�z�#uFv]pz�+kX� u�¡Hy+pq}�uFsZ¶
{_}HsS|�k pq�+k�|~u�sS� pqn¤mo}�s�p¤�<u�s+¡��X|~uFySl+¡Hk�Ô<mF£Fn¤mos+£�kOlSmFnzmFrCk�pqk$nz�
v¦u�n�pq�Sk��qmFrWk�pqn¤mo}�s+}HsS£k~¿+morWl+¡�kF�t�xk�lSnqu�lJut� k pqu�uFl_pz}HrW}�×�k
� }Hpqk$nzmopq}��Fk$¡H����m`p�k$mF|¤� }Qpzk�n¤m`pq}�uFs uFl_pz}HrW}�×�}�s+£gu`��k�nNpz�+k
�qy+¨S�qlSm�|~k��qlSmosSs+k$�½¨/�½mo¡�¡ W R ³,5 µNv¦uFn%mÅØ+¿_k$��uz¶ Ö�¨/�t}H«
u�yS�q¡H���+¨/��nzk�lMk$mopqk$�+¡H��|~�_|~¡�}HsS£Wpq�+nzuFy+£���pq�+k��Sm`pzm7� k�p�mosS�
u�l_pq}�rW}H×$}HsS£�u`�Fk�n s W R ³,5 µWË 5�o % w �]uFs+kN�+k~ØSs+k-�Xm�|~u/u�n «
�+}HsSmopqk¯m��q|�k�stp¬uFl_pz}HrW}�×$m`pz}Hu�sèlSnqu_|~k-�_y+nzk�pq�Smop7|~uFs/��k�nz£Fk$�
pzu`� mFnz�S��pq�+kW|~u�nqnzk$|~p��quF¡�y_pq}�uFsZ�?l+nzu`�/}��+k$��pq�Sk�l+nzuF¨+¡�k�rÈ}c�
v¦k-mF�q}H¨S¡Hk ³ } ¶ kF¶���pq�+k7pqn¤mo}�s+}�s+£¯�+m`p¤m�}c�X¡�}Hs+k-monz¡H��� k$lSmon¤mo¨S¡Hk\µ²¶
É�k�l+nzu`�Fkxpq�+}c��l+nzuFlMu��q}Hpq}�uFsC¨t��rWmF±/}Hs+£§yS�qk�uovMpq�+k�v¦u�¡H¡�u`��«
}�s+£Cp�� uWÔ<k�rWr¬mF�$¶

�x,/.1.1)O�
	ªÝ¤Ý²ßk�¬Ü W�� ãcÝªÚ�Ý��`Ù ßk�fã��`à �6�;�.#+Ü�]Ú�äFâqÚ`à/äoã3Úoà
�oßSÚ`Ù+:?â<�FÛ�ÙHÜ��ÈãÁà_W�Þ &`Y�Z�� \ ".�.#+Ü�à W �R ³,5 µ.- ���º�oâ�Ú`ÙÁÙ :SÚ`ãÁâ¤Ý
³�+ R 3<5 µ@�º�`âq+<#_ã3á #�� ³,+ R 365>=lW � µBAèr¬m`¿ >/ GS / I � ³,+ R 3 G5.=<W � µ &

b�â<�Z�6��Û�57ál�oà��fâqÚ��oã3áº�fã��`àHc
�CÜfVOàMÜ X� ³,+ R =<W µ¼-ær¬m`¿ /HGS / I � ³,+ R 365 R =<W µ�"]�*#SÜ~à �*#SÜ���:���fã��¬Ú`Ùx�*#_âqÜ~Ý�#��`Ù��¯àMÜ¤ÜH�\Ý¼���]�¤ß_Ù V#ÙÁÙ:M �R -t¡ ³ � ³�+ R 3<5 R =lW � µ £X� ³�+ R =lW � µqµ��o� & h Ü~à?ázÜªã � 5 ãcÝªÚCÙHÚFÛ¤Ü�ÙMÝ~Ü¤Þ�ßSÜ~à?á¤Ü²Ý�Ý²ßSá�# �.#+ÚI�
� ³�+ R 3<5>=<W � µBA X� ³�+ R =<W � µ��*#SÜ~à

¡�� ³�+ R 3<5>=<W � µx¡ M �R�� ¡ X� ³�+ R =<W � µx¡ M �R -
�
� ³ � ³�+ R 3<5 R =lW � µ ¡

X� ³,+ R =<W � µqµ01 �
� 7

���zä�Ü��*#SÜ~â +�ã��.# �.#+Ü�Ú`Ý¤Ý¤ßk�=:��fã��`à W �R ³,5 µ � � �*#_ãcÝ
áH�oà��fâqÚ��oã3áº� Ý �.#+Ü ����� ál�I�.:?ÙHÜ��WÜ�à��´Ú`â 5 áH�`à��oã�� ã��oà
W �R ³,5 µ ³ � ³�+ R 3<5>=<W � µ_£4M �R £ Uh µ@-½� &
�x,/.1.1)����CÜ�V#àMÜ Ú �WÚI� â²ã <�� ³q³,+ R 365 µ 3$³�+ � 3 G5 µ µ q
N R ³,5 µ N � ³ G5 µ6
 R � � ³�5>3 G5 µ�" �.#+Ü�à W m � � R ³,5 µ - N R ³,5 µ6� ³,+ R 3<5 µ�"
+<#SÜ~âzÜ�� R ³,5 µ�âzÜ��~Ü�â¤Ý9��� �.#+Ü¬á¤Úoà��`àJã3á¤Ú`ÙOÛ¤Ú\Ý²ãcÝ 9`Üzá����`âCáH�oâ²âqÜº�
Ý :��`à8�`ãÁàtä���� �.#+Ü �`ã��¬Ü~àSÝ¤ã��oà �6� W R ³�5 µ &
b�â<�Z�6�6c
WKm � � R ³,5 µ - N R ³,5 µ �

� � / j W � ³,5<m µ N � ³,5Lm µ6
 R � � ³,5.365Lm µ
- N R ³,5 µ6� ³,+ R 365 µ87

É�k7yJ� k7m¯�xu�nq±/}�s+£¯� k�pCmFl+l+nzu�mF|¤�ºpqu�uFl_pz}HrW}�×�k7u`��k�npz�+k
uf«fpq���qy+¨S�qlSmF|�k�pz�Sm`pªmF�+�+��m`p'rWu�� p'uFs+ksSk�£�mopq}��Fk§lS�qk�yS�+uo«
k�¿+morWl+¡�kWpqu�pz�+kN� uFnz±t}�s+£��qk~p¢mop¢m�pq}�rWkF¶%Éºk��_k~ØSsSk7mos
u�¨_ë�k$|~pq}��Fkªv¦uFn�pz�+kpuf« pz���qy+¨S�qlSm�|~k§¨/�

� R ³ W R = s W � Ë �  -�u w µ ³ �F��µ
���S}�|¤�%� kl+nqu�lJut� kªpzu¬rWmo¿_}HrW}�×�ku`�Fk$n pq�+kXmFnq£�y+rWk�stpz� W R
���S}H¡�k§±Fk�k$l+}�s+£¬mo¡�¡iuopq�Sk�n W � � � Ø+¿_k-�i¶O���_u�l_pq}�s+£Cpq�Skl+nqu/uFvlSnqk-� k$s�pzk$��}Hs¾í �\ðÆ�+�xk§l+nzu`�Fk�pq�Sk§v¦uF¡�¡Hu`��}�s+£Wnqk-� yS¡Qp-Ë

P§^`U@�#UM*$038$03UM2���	§Ý¤Ý¤ßk�¬Ü1Ú +.�oâ�!`ãÁà/ä�Ý�Üº�#" $ % +�ã��.#
5 R o " ãcÝ�äFã�9`Ü~àºÚoà�� �.#+ÚI�xÚ¢Ý��`Ù ßk�fã��`à¼�º�oâ	�.#+Üd+.�`â�!oãÁàtäWÝ�Ü��
#SÚ\Ý�Û¤Ü¤Ü~à ��Ûº�´Ú`ãÁà?ÜH�-"#ã & Ü &DW R ³�5 µq+�ã��.# 5�o " �¬Ú <�ã��¢ã%$-Ü¼�*#SÜ
��Û'&�Ü¤á�� ã�9`Ü#� R Ý²ßSÛ'&�Ü¤á�� ���E�.#+Ü¬áH�oà+ÝY� âzÚ`ãÁà�� Ý¼�.#+ÚI� W R ³,5 µ	- �
�º�oâ'Ú`ÙÁÙ 5  o " & ( �@�.#+Ü�âqÜ'Ü�<FãcÝY� Ý�Úªà?ÜfätÚ��fã�9`Ü :JÝ�Ü�ß������ Ü�</Ú��=:MÙHÜ
³�+ R 3 �5 µ +�ã��*#&�5  o "ÇÝ²ßSá�#��.#+Ú�� ¡�� ³�+ R 3 �5 µx¡ M R A Uh ".�.#+Ü�àÚ"���oãÁàtä �5 ���¼�.#+Üg+.�oâ�!`ãÁà/äCÝ�Üº�(" m q)" ? s3�5>w Ú`à8� ��:��fã��¢ã%$��
ãÁà/ä � 9`Ü�â*" m Ý¤ßSÛ+&�Ü¤áº�;��� W R ³�5 µ	-�� �º�`â 5  o " m +�ãÁÙÁÙ 5`ã3Ü~ÙT�
Ú¬ÝY� â²ã3á��xã��=:Mâl� 9`Üº�¬Ü~à�� �6�p�.#+Ü �FÛ+&�Üzá��fã�9\Üz�¤ß_àMá��fã��`à &
b�â<�Z�6�6c
o Ú`Ý~Ü ( c ( ���.#+Ü��fâqÚ`ãÁàJãÁàtä�Ü6</ÚI�.:?ÙHÜ ³,+ R 365 R µNãcÝ¬à8���XÚ%Ý²ß :��:��`âY� 9`Ü¤áº���`â Y 5FÜ�� \ " �*#SÜ~à�Ú`ÙÁÙ W R ³�5 µªãÁà��.#+Üg+.�oâ�!`ãÁà/ä¢Ý�Üº� +�ãÁÙÁÙ
Û¤Ü,$-Ü�â<�-"Ý²ãÁà?ázÜ W R ³,5 R µ�- O /HGS /�I W R ³,5 µ�-!� & o �oà+Ý²ã��FÜ�â
GW R - W R £.-/� R ³�5 R µ_£0-/� R ³ �5 µ�"��º�oâ§Ý����¬Ü1- � � & �H#SÜ~àT".�*#SÜ
�oã 2�Ü�âqÜ~à?á¤ÜXãÁàÅál�`ÝY���¤ß_à?áº�fã��`àÅázÚoàºÛ¤Üq+�â²ã��K�´Ü~àÅÚ\Ý�c
� R ³ GW R = s W � Ë �  -Nu w µ ¡3� R ³ W R = s W � Ë �  -�u w µ
- ³ -/� R ³�5 R µ�£.-/� R ³ �5 R µqµ m � ¡ W m � ³ -/� R ³,5 R µ�£.-/� R ³ �5 R µ µ

¡ �� ³ -/� R ³�5 R µ�£0-/� R ³ �5 R µ µ m � ³ -/� R ³�5 R µ_£.-/� R ³ �5 R µqµ
- ��-	¡4- ³ � ³�+ R 3<5 R µI¡�� ³,+ R 3 �5 R µ µ�¡�5 ³ - h µ`16-8¡�5 ³ - h µ



Ý²ãÁà?ázÜ9� ³,+ R 365 R µ@¡ � ³,+ R 3 �5 R µ Aæ� &�� 5�á�#1�«�\Ý²ãÁà/ä -ºÝY�¬Ú`ÙÁÙ
Ü�à��oßFä�# +#Ü¢á¤Úoà��¬Ú !�Ü1- ¡05 ³ - h µ � � &
o Ú`Ý~Ü (�( c ( ���.#+ÜB� âqÚoãÁàSãÁà/ä1Ü6</ÚI�.:?ÙHÜ�ãcÝ¯ÚºÝ²ß :�:��`âY�09`Ü¤áº���`â�"
W R ³,5 R µ � �Q�.#+Ü�à �*#SÜ~âqÜ #SÚ\Ý�����Û¤Ü�Úèà?ÜfätÚ��fã�9`Ü!:JÝ�Ü~ß��"���
Ü�</Ú��=:MÙHÜ G5 +�ã��.# W R ³YG5 µ � � & o �`àSÝ¤ã���Ü~â GW R - W R £
-/� R ³ �5 R µ ¡4-/� R ³YG5 R µ &
� R ³ GW R = s W � Ë �  - u w µ ¡ � R ³�W R = s W � Ë �  - u w µ
- ³ -/� R ³ �5 µI¡ -/� R ³YG5 µ µ m ��¡ W<m � ³ -/� R ³ �5 µI¡ -/� R ³YG5 µ µ�¡�5 ³ - h µ
- - ³ � ³�+ R 3 �5 µx¡ � ³,+ R 3IG5 µ µx¡05 ³ - h µ

h Ü~à?á¤Ü`+#Ü #+Ú59\Ü ����Ýp#1�+ �.#+ÚI��� ³,+ R 3 �5 µ«¡]� ³,+ R 3IG5 µ`1�� � �
ãÁà8�FÜ :+Ü�à���Ü~à��;��� - & RZâ<���e�.#+Ü���� ��áH�oà��`ã��fã��`àSÝ +#Ü !oà�� +
�.#+ÚI�¼¡�� ³�+ R 3�G5 µ;¡ M R - U

h " +<#/ãÁÙ�Üc�oß_â�Ú\Ý¤Ý²ßk�.:8� ã��oàS+#Ú\Ý
�.#+ÚI�>¡�� ³,+ R 3 �5 µ�¡ M R A Uh & i Üº�K� ãÁà/ä��@- Uh £rM R £c� ³�+ R 3 �5 µáH�oàMá�Ù ß��FÜ~Ýp�*#SÜB:?â<�Z�6� &
���Skxmo¨Mu`�Fk�lSnqu�lJut� }Hpq}�uFs�ë�yS� pq}HØSk-�Zpz�+kxu�l_pq}�rW}H×-m`pz}Hu�sl+nqu_|�k~«
�+y+nqk§v¦u�n�pq�SkX|~u/uFn¤�_}�sSm`pzk§m��q|�k�stp'u`�Fk$n pq�+k�uf«fpq���qy+¨S�qlSmF|�kF�
�+k$�z|~nz}H¨Mk$��}Hs���¡H£�uFnz}Qpz�+ré�_¶

4�6��MUS^`038$[�. � Éºu�nq±/}�s+£��qk~p»uFl_pz}HrW}�×$mopq}�uFs!v¦u�nÇ°�®%«
{_�®¯�$¶
	�
 " � s 5 R w � W R -½�
�
 63UZU@�
��
 |�uFrWl+y_pzk �5 -½monz£Or¬m`¿ /HGS / I � ³�+ R 3<5>=<W µ� 
 0 e�� ³,+ R 365 R =<W µx¡ � ³,+ R 3 �5.=lW µ`1Ç�§8$[�,/2
�
 nqk�pqy+nzs W R
��
 ,/63*-,
�
 " � " ? s3�54w
��
 W R � uFl_pz}HrW}�×�k � R u`�Fk$n "
��
 ,/2�a103e
	���
 eÆUJ^ 5�o "èa�U
	�	�
 03e W R ³�5 µ@-·�W8$[�,/2
	 �
 " � " ¡ s 54w
	���
 ,/2]a10 e
	 � 
 ,/2�a1eÆUS^
	 �
 ,t2�a16 UZUT�

� Í C�Ð �z� �ì�©� 
 Ó Ïe\ � �kC%EQ�
�´sNpq�+k�s+uFs_«´�qk�lSmFnzmF¨+¡Hk�|$mF�qkF�tuFs+k'r¬m\�Wmo¡c� u�� mFs�p#pquX}�stpqnzuo«
�+yS|~kX�q¡�m�|¤±N�`monz}�mF¨+¡�k$� pquNmF¡H¡�u`� r¬mFnq£�}Hs��/}Hu�¡�mopq}�uFsS�$¶OÂ�}Hn¤��p-�
� k§}Hs/��k$� pq}�£�m`pzk�pz�+kX|�m�� k§uFv�� h lMk�sJmo¡Hpq}�k$�$¶

rW}HsS}HrW}�×�k �
� / ? / h £	� � � R�
 hR ³ �+�-µ

��¶ p$¶ N R ³�5 µ ³ A ?B3 : ³,+ R 365 µ6CV£4M R µ`1Ç� ¡ 
 R

 R 15� J ux-»� 3 7�7Z7 36v43 J85co %

��uopz}�|�k¬pq�Smop�� k¬uFs+¡���}�stpqnzu/�+yS|~kNm¯�q}�s+£F¡�kN� ¡cmF|¤±��\mFnq}cmo¨S¡Hk
lMk�n§pznzmF}HsS}Hs+£��+mopzm�lJu�}Hstp�mFsS��sSuoplJk$nlS�qk�yS�_uF«fk�¿+morWl+¡�kF�

�q}�sS|~k¢�xkX��mostp'pzu7lMk�sSmF¡H}�×�k�pq�+kC��pznqu�s+£Fk-��p�rWmFnq£�}Hs%�/}�uF¡cm`«
pz}Hu�s%lJk$n'� k-¥�ySk�sS|�kF¶
� �7�quF¡��/}HsS£¢pz�+kXÔ<mF£Fn¤mos+£�}�mFs¬v¦y+sS|~pq}�uFs�v¦uFn 


R �+� k§£Fk�p



R - �
�
�
/
W R ³,5 µ ³ ���Fµ

���S}�|¤�%£F}��Fk-� yS� pq�+k§v¦u�¡H¡�u`��}�s+£WlJk$sSmo¡Hp��Npzk�nzr�Ë

� � � R 
 hR - �
�
�
R
�
/ � / j W R ³�5 µ W R ³,5Lm µ ³ �Fò�µ

{_}HrW}�¡�mFnpqu�pz�+k�{/ª® |�m�� k��<pz�+}��Xpqk$nqr |�mFs�¨Mk7mF¨S� u�nq¨Mk$�
}�stpquCpq�Sk±Fk�nzs+k$¡i���+}�|¤�%}c��k~Ê?k$|~pq}��Fk�¡��7|¤�SmFs+£Fk-�Npzu

F� ³ ³,+ R 365 µ 3$³�+ R 3IG5 µqµ - F ³ ³�+ R 3<5 µ 3-³,+ R 3IG5 µ µ ³ �I�tµ
£ �
�
N R ³,5 µ N R ³�5 m µ

mFsS�BF� ³q³,+ R 365 µ 3$³�+ � 365 m µqµz-MF ³ ³�+ R 3<5 µ 3-³,+ � 365 m µ µ�v¦uFn	u	 -� ¶
��� }�s+£¬pz�+k�rWu�nqkX|�uFrWrWuFs�� U lJk$sSmo¡Hp��F�JuFs+kX£�k~p¤��pq�Skv¦uF¡H«
¡�u`��}�s+£WuFl_pz}HrW}�×$m`pz}Hu�s�lSnqu�¨+¡Hk$r

rW}�s �
� / ? / h £ � � R�
 R ³ � � µ

�$¶ p-¶ N R ³,5 µ ³ A ?B3 : ³�+ R 365 µ<C_£ M R µ`1 � ¡ 
 R 3 
 R 1��J u - � 3 7�7�7 36v43 J�5 o %
��£�mF}Hs pq�+k1�q¡cmF|¤±·�`monz}cmo¨+¡�k 
 R }����q�SmFnqk-� m�|~nzu��z��mF¡H¡pz�+ksSk�£�mopq}��FkªlS�qk�yS�_uF«fk�¿+morWl+¡�k$� £Fk$s+k�n¤m`pzk$�i¶©���+kXÔ<mF£Fn¤mos+£�}�mFs
v¦ySsS|²pz}Hu�s�v¦u�n�pq�+}c�'|$mF�qkª}c�

� - �
� / ? / h £

�
R ³ � ¡ C R µ 
 R

¡ �
R � / W R ³,5 µií N R ³,5 µ ³ � ³,+ R 365 µV£4M R µx¡5�@£ 
 R ð ³ �Fñ�µ

��}Hpq�Ås+u�s_«Æs+k�£tm`pq}��/}Qp���|�uFsS� pqn¤mo}�stpz�ªuFsºpq�+k¬�_yJmo¡��`monz}�mF¨+¡�k$�

C R 15�CmFsS� W R ³,5 µ015�S¶�j�}HÊMk$nqk$stpq}cm`pq}�s+£¬�¶ n$¶ p$¶ 
 R £F}��Fk-��Ë�
/
W R ³�5 µ.- � ¡ C R n � ³ �tîoµ

���Sk'¨Ju\¿¬|~u�sS� pqn¤mo}�s�p¤��uFsCpz�+k W R ³�5 µ©pz�/yS��p¤mo±Fk'pq�+k�v¦u�¡H¡�u`��«
}�s+£Cv¦uFnzr

� n W R ³�5 µ 3 mosS� �
/10�2

W R ³,5 µ n � 7 ³ � � µ
�´s m��+�_}Hpq}�uFsZ�ªpq�Sk�����ç|~u�sS�_}Hpq}�uFsS�%}�rWl+¡��·pq�Jm`p¯���+k$s_«
k$�Fk$n 
 R � �+�Mpq�+k$s O /10�2 W R ³�5 µ�- � ���+}�|¤��rCk-mosS��pq�Jm`p
W R ³,5 R µ>- O /HGS /�I W R ³,5 µ.- � �o�+¶
°�k�sS|�kF��uFs+k�|�mos yS�qk¯pq�Sk��zmorWk�� uFnz±/}HsS£g� k�p%mFl+l+nzu�m�|¤�
lSnqu�lJut� k-��}Hs��'¡�£Fu�nq}Hpq�+r �N��}Qpz���_}HÊ?k�nzk�stpª|�uFsS� pqn¤mo}�stpz��}Hs
pz�+kX¥tySmF�+nzmopq}c|�u�l_pq}�rW}H×-m`pz}Hu�s�}�s���pzk�l � ¶



Named Entity Classification

0

2

4

6

8

10

E
rr

o
r 

%

Error 9.36 5.62 5.17 5.94 5.08

HMM CRF CRF-B HM-PC HM-SVM

���������
	����� ®H�¹�®<¬�¬�©Z¬�©Z§�������¹6±��� © -«®l¬�±��>¶·²+'�©���©Z§4�¶·¸H® �ª��¶·²�´ � À,§�©«µ ' ¨<¬�©«� -«±�µ»¶ '"±�¹�¶·©«² 7
��Í � �	� �qÓ �?���+Ó�Ð Ï �º� Ï Ñ�� � � � �JÓ6f � Ï �+�
!#" � "%$ )S.1,/a'&ª2?8$038 5)( 63)+*-*-0+*©YF)_8-03UM2
��morWk$�5ÄOstpz}Qp��g�'k$|~u�£Fs+}Hpq}�uFs ³ ��Ä#��µC}c�¬mos5}�s_v¦uFnzr¬m`pq}�uFs
k�¿/pqn¤mF|²pz}Hu�s1l+nzuF¨+¡�k�rì���S}�|¤�5�_k$mF¡��C��}Hpq�èØSsS�_}�s+£�l+�+n¤mF�qk$�
|�uFstpzmF}HsS}Hs+£ÅlMk�n¤� u�sZ� ¡Hu_|�mopq}�uFs½mosJ�èu�nq£tmos+}�×$mopq}�uFs1sJmorWk$�$�
m��7� k�¡�¡§mF�7pqk�rWlMuFn¤mo¡§mosS� s/y+r�¨Mk�n�k~¿_l+nzk$�z� }�uFsJ��¶ÕÄ#mF|¤�
k$stpqnz�7}c��mosSs+uop¤m`pqk-����}Qpz�%pq�+k � 5�:SÜ�uov©}Hpz�'k�¿_l+nqk-�q�q}�uFs%mosS�
}Hpz�(:��\Ý²ã�� ã��oà¢}�s¬pz�+k�k�¿_l+nqk-�q�q}�uFsZ��} ¶ kF¶�pq�Sk�¨Mk�£F}�s+s+}�s+£¢uFnOpz�+k
|�uFstpq}�s/ySm`pz}Hu�s�uFv<pz�+kk~¿_l+nzk$�z� }�uFs<¶
É�k�£�k�s+k$nzmopqk-�Cm�� y+¨+«Æ|�uFnzl+yS�O|�uFsS�q}�� pq}�s+£uFv<òF�F��qk�stpzk�sS|�k$�
v¦nzuFrÈpz�+kN{/lSmFs+}��q��sSk��'�§��}�nqkCmonqpq}c|~¡�kC|�uFnzl+yS�ª���+}c|¤����mF�
lSnqu`�/}c�_k$�Çv¦u�n�pz�+k�{_lJk-|~}cmo¡¬{/k$�z� }�uFs�uov�wxu"��Ô<Ô��o�F�t�5uFs
��Ä#�¶M���+k�k�¿_l+nqk-�q�q}�uFs�p��/lJk-�'}�s�pq�+}c�ª|~uFnzl+yS��monzk¡H}�rW}Qpzk$�
pzu7lMk�n¤� u�s�sSmorWk-���MuFnz£�mFs+}H×-m`pz}Hu�sS���S¡Hu_|�mopq}�uFsS��mosS�%rW}c�q|�k�¡H«
¡cmosSk�uFyJ�#sSmFrWk$�$�_nqk-� y+¡Hpq}�s+£¢}Hs%mXpzuop¤mo¡?uov`s m s�- �¢�+}QÊ?k�nzk�stp
¡cmo¨Mk�¡c�$¶
��¡H¡�}HsSl+y_pNv¦k-m`pqySnqk-�¬monzk%�q}�rClS¡Hk¯¨S}HsSmFnq�1v¦k$m`pzy+nzk$�$¶ ®�u�� p
v¦k-m`pzy+nqk-��mFnqkN}�sS�_}c|�mopqu�nXv¦y+sS|~pq}�uFsS��v¦uFnCm�� uFn¤�Åu/|$|~y+nznz}Hs+£
��}Hpq�S}Hs7mØ+¿_k$�N�q}H×$k'��}�sS�_u`�½|~k$s�pzk�nzk$�Wu�s¬pq�+k��xu�nz�C¨Mk�}�s+£
¡cmo¨Mk�¡�k$�Z¶]�´sCmF�+�_}Hpq}�uFsXpq�+k$nqk�monzk�v¦k$mopqy+nzk$�<pq�Jm`p��_u�sSuop]u�s+¡��
k$sS|~u_�_kxpq�Sk }c�_k$s�pz}Qp���uovSpz�+k��xu�nz�Z�-¨Sy_p#mo¡c� u�rWuFnzk �_k�pzmF}H¡�k$�
lSnqu�lJk$n pz}Hk-� ³ kF¶ £S¶O�qlJk$¡H¡�}HsS£�v¦k-m`pqySnqk-�zµ~¶ �'uFpq}c|~k�pq�SmopCpz�+k$�qk
v¦k-m`pzy+nqk-�monzk¬|~uFr¢¨+}�s+k$����}Hpq�ÅlSmonqpq}c|~yS¡�mFn¡�mF¨Jk$¡O}HsJ�_}�|$m`pzuFn
v¦ySsS|²pz}Hu�sS��}�sÅpq�SkXë�uF}�stpXv¦k$mopqy+nzkNr¬molÅv¦n¤morWk$�xu�nq±?¶�{/uFrWk
k�¿+morWl+¡�k�v¦k$mopqy+nzk$�xmonzkFË-, ���©pz�+k�l+nzk��/}�uFyS�#�xu�nz� .0/�â & �OmosS�
pz�+kX|~ySnqnzk�stp pzmo£1. b�Ü�â¤Ýº�oà�� � ÜÆäoãÁàJàSãÁàtä��32�4S�5,qj�u/k$� pq�Sks+k~¿/p
� uFn¤�½k$sS�·��}Hpq�Çmg�_uFp$�§mosS�½}c��pq�+kÅ|~ySnqnzk�stp7p¤mo£6.879�`à��
à?Ú��¬Üº�92�4+�§mosS�:, ���7pq�+kÅl+nzk��/}�uFyS�7pzmF£;.�7¼�`à��´àMÚI�WÜ���mosS�
pz�+kX|~ySnqnzk�stp�pzmF£ . V�$á¤Ú��fã��`à�� ( à��ÆÜ�âY�WÜH�oã3Ú��´Üº�92�4S¶
É�k¯|~u�rWlSmonzk$�gpq�+k�lMk�nqv¦uFnzr¬mosS|�k%uovª°�®¯®¯�NmFsS�·w �'Â©�
��}Hpq��pz�+kN°�®%«´�©k�n¤|~k$l_pqnzuFs�mosS��pq�SkN°�®%«�{/�® ��}Hpq��� h «lMk�sJmo¡Hpq}�k$�$¶ Ö��Fk$nq¡cmol+lS}Hs+£�v¦k$mopqy+nzk$����}Hpq��mC��}�sS�_u`�Çuov��q}�×�k
òC� k�nzk�yJ� k-�7}�s�mF¡H¡ik�¿_lJk$nq}�rWk�stpz�$¶��'¡Hpq�+u�y+£F��}Hs%mC£Fk$s+k�n¤m`«
pz}H��kXrWu_�_k�¡]¡H}�±Fk�mFs�°�®¯®¾�Mu`�Fk$nq¡cmolSl+}HsS£�v¦k-m`pqySnqk-�'�/}Hu�¡�mopqk
pz�+k'rWu_�_k�¡f�t�xk�u�¨S� k$nq��k$��pq�Smopx°�®�®¯�OyS�q}�s+£§pq�+k�u`�Fk$nq¡cmol_«
lS}Hs+£%v¦k-m`pzy+nqk-��_k$�z|~nz}�¨Jk-��mF¨Ju`��k¢u�y_pqlMk�nqv¦uFnzrWk$��uFn¤�_}�sSmonz�
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°�®¯®¯�$¶ Â+uFnNpq�+}c�Nnzk$m�� u�sZ�x� k�uFsS¡H�5nqk$lJu�n pWpz�+k�nzk$�qy+¡Hpz�
uFvx°�®�®¯�§��}Qpz��u`��k�nz¡�mFl+l+}�s+£¬v¦k$mopqy+nzk$�$¶X���+kNw �'Â©�ª�Sm\�Fk
¨Mk�k$s�u�l_pq}�rW}H×$k$� yJ� }�s+£»m |~u�s`ë�y+£tm`pqkè£Fn¤mF�_}�k�stp�rCk�pq�+u_�
���S}�|¤�5�SmF�C¨Mk�k$sènzk�lMuFnqpqk-�_¡H�¾u�y_pqlMk�nqv¦uFnzrWk$�guopq�Sk�nCpqk-|¤�_«
sS}�¥ty+k-��v¦uFn#rC}�s+}�rW}H×$}Hs+£Xpq�+kªw ��Â�¡�u��z�©v¦y+sS|~pq}�uFs�í � ðÆ¶O{/}HsJ|~k
u�l_pq}�rW}H×$}HsS£ª¡�uF£F«f¡�u��z�<v¦y+sS|²pz}Hu�sS� ³ mF�©}c���_uFs+k�}�s¬w ��Â��¤µ�r¬m\�
nzk$�qy+¡Hp¯}Hs»u`��k�nqØ+p pz}Hs+£J��k-� lMk$|�}�mF¡H¡�� ��}Hpq�»s+u�}��q� �+mopzmS�ª� k
�Jm\�FkNv¦u�¡H¡�u`� k$�Åpz�+k�� y+£�£Fk-��pz}Hu�s1uov¢í � ð'mFsS�1yS�qk$�èm�nzk�£�y_«
¡cmonz}�×�k$��|~ut��p�v¦y+sS|~pq}�uFsZ¶�É�knzk~v¦k�n pzuWpq�+}c��w �'Â1�`mFnq}cmostp�mF�
o�B R.� � ¶
���Sk¬nqk-� y+¡Hpz��qy+rWr¬monz}H×$k$��}Hs¾Â�}H£�y+nzk��¬�_k$rWuFsS� pqn¤m`pzk¢pz�+k
|�uFrWlMk~pq}Hpq}��Fk$s+k$�z��uFvW°�®%«´{_�®¯�$¶ ����k~¿_lMk$|~pqk$�Z�Cw �'Â©�
lMk�nqv¦uFnzr ¨Jk�p pqk$n5pq�SmFs pq�+kÇ°�®%«´�©k�n¤|~k$l_pqnzuFs mF¡H£�uFnz}Qpz�+r
³ h /B�fb o µ²�x� }�sS|~k�w �'Â©�WyS�qk�pq�+k¯�+k�nz}H�`m`pz}H��k�uFv�pz�+k%¡Hu�£o«
¡�u��z�7v¦y+sS|²pz}Hu�s mop�k���k�nz�½��pzk�lZ�����+k�nzk$m��¬pq�Sk��©k$nz|�k�l_pznqu�s
mF¡H£�uFnz}Qpz�+rìyS�qk$�Wu�s+¡H�èmos�mol+l+nzu\¿_}Hr¬mopq}�uFsguFv�}Hp ³ |~v�¶�í �`ðÁµ~¶
°�®%«�{/�®¯��m�|¤�+}�k��Fkºpq�Sk�¨Mk$� p�nqk-� yS¡Qp¤���ª���+}c|¤� �`mo¡�}c�+m`pzk$�
u�y+n¬mol+lSnqutmF|¤�¾uovªk~¿_l+¡�}�|�}Qpz¡H�¾r¬mo¿/}�rW}H×$}HsS£�mÅ�quovÁpWrWmFnq£�}Hs
|�nq}Hpqk$nq}�uFs<¶
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É�k k~¿/pqn¤mF|~pqk$��m�|�uFnzl+yS�<|�uFsS�q}c��pz}Hs+£�uovJò��F�'�qk�stpzk�sS|�k$�<v¦nqu�r
pz�+k �©k$s+s �<nzk�k-��mos+±Õ|~uFnzl+yS�1v¦uFn¾pz�+k ��mFn pq«�Ö�vÁ«�{/lMk�k-|¤�
³ � Ö§{+µxp¤mo£�£F}�s+£Wk~¿_lJk$nq}�rWk�stpz�$¶x���Sk§v¦k$m`pzy+nzk$�'mFsS��k~¿_lJk$nq}H«
rWk$s�p¤mo¡<�qk~pzy+l%}���� }�rW}H¡cmon�pzuWpq�+k9��Ä#�Çk�¿/lMk�nz}�rCk$stpz�$¶#���+k
pzuop¤mo¡Xs/y+r¢¨Jk$n�uovCv¦y+sS|²pz}Hu�sÇpzmo£t�%� m��4s m s - � � ¶ Â�}�£o«
ySnqk����qy+rWr¬monz}H×$k$�]pq�Skxk�¿/lMk�nz}�rCk$stpzmo¡/nzk$�qy+¡Hpz��uF¨_p¤mo}�s+k$��uFs
pz�+}c�pzm�� ±?¶GF�ySmF¡H}Hpzmopq}��Fk�¡��¯pz�+kN¨Mk��Sm\�/}�uFnXuFv�pq�+k7�+}QÊ?k�nzk�stp
u�l_pq}�rW}H×-m`pz}Hu�s¾rCk�pq�+u_�+��}���|~uFrWlSmFnzmF¨+¡�kWpqu�pz�+k���Äx�åk~¿/«
lMk�nz}�rCk$stpz�$¶O�'¡�¡Z�_}��z|~nz}�rC}�sSmopq}��FkªrCk�pq�+u_�+��|�¡Hk-monz¡H�¬u�y_pqlMk�nq«
v¦u�nqrå°�®�®¯���t��}Hpq�N°�®�«´{/ª®¯�Ou�y_pqlMk�nqv¦uFnzrW}HsS£§pq�+k�uopq�Sk�n
rWk�pq�+u_�+�$¶
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�#nquFpqk$}Hs�qk$|~u�sS�+mFnq�t«´��pznqyS|~pqy+nzk�l+nqk-�_}c|²pq}�uFs§}c�<mFsª}�rWlJu�n p¤mostp
� pqk$lWpqu`��mon¤�+�©� u�¡H�/}�s+£§uFs+k�uovMpq�+k'rWut��p#|¤�SmF¡H¡�k�sS£F}�s+£§l+nqu�¨_«
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HMM CRF CRF-B HM-PC HM-SVM

���������
	�� -� ®l�¹�®l¬�¬�©Z¬�©Z¾"¹6±Z¶·²"® '	©Z²;¹�,"® � ? 	6��� '"±�¹6±@�®<¹�Dª��¶·²�´
� À,§�©Zµ%'9¨l¬�©«� -«±�µ·¶%'"±�¹�¶·©«² 7
¡�k�r¬�¬}�s½rWuF¡�k$|�y+¡�mFn¬¨+}�uF¡�uF£F�?Ë%pz�+k�:Mâ<�I�ÆÜ�ãÁà �º�oÙ��`ãÁà/ä :Mâ<��Ûº�
Ù�Üº�C¶g{/}�rClS¡H}Hv¦�/}Hs+£ºpq�Sk�òo«Æjél+nzuF¨+¡�k�rì¨/�Ål+nzuoë�k$|~pq}�s+£¯pz�+k
|�uFrWl+¡�k~¿W��pznqyS|~pqy+nzk�pqu¢m� k-¥�ySk�sS|�kF�opz�+k�p¤mF�q±¢}c�©pqu¢|~¡cmF�z� }Hv¦�
�qk�£�rWk�stpz� uov©mos%morW}�s+u�m�|~}c���qk$¥ty+k$sS|~k§mF�>#SÜ~Ù ã < ³ °ªµ²�iÝp#+Ü¤Ü��
³ Äxµ u�náH�oãÁÙ ³ w�µ²¶
É�k yS� k-�pz�+k���{?�-�Fñ��+mopzm�� k�p$�`���+}c|¤�¢|�uFsS�q}�� pz��uFv<�-�Fñ�l+nzuo«
pzk�}�sS�$�Z� k-¥�ySk�sS|�k$�'u`��k�nªmos�mF¡Hl+�Jmo¨Mk~p§uovx�q}H×$kC�F�+¶ªÉºkCnqk$l_«
nzk$�qk�stpzk$��k$m�|¤��lSnquFpqk�}�s�}�s¯mos�uFnqpq�SuF£Fu�sSmo¡inzk�lSnqk-� k$s�p¤m`pz}Hu�s
¨/�·|�uFs/�Fk$n pz}Hs+£1pq�+k1�o�o«f�`mF¡Hy+k-��v¦k$mopqy+nzkºmop�k-mF|¤� nqk-� }c�_y+k
³ } ¶ kF¶�pq�Sk�}c�_k�stpq}Hp��Cuovipq�Sk�morW}�s+u�m�|~}c�Sµ©}�s�pzu¢�o�X¨+}HsJmonz��v¦k-m`«
pzy+nzk$�$�_uov©���+}�|¤��k~¿+m�|²pq¡��Nu�s+k§�SmF��mC�`mo¡�y+k§uov �§mop�m¢pq}�rCk�¶
É�k�lMk�nqv¦uFnzrCk-�gk�¿_lJk$nq}�rWk�stpz�WyS�q}�s+£ÅlJu�¡H�/s+u�rC}cmo¡�±�k�nzs+k�¡c�
uFvO�`monz�t}�s+£N�_k$£Fnzk�k�mFsS���_}HÊMk$nqk$stp���}�sS�_u`� � }�×�k-��¶'���Sk�nzk~«
lMuFnqpqk-�%nqk-� yS¡Qp¤��monzkv¦u�n�m¬��}�sS�_u`�»uov#�q}�×�kN���XmosS�¯�qk$|�uFsS�
u�nz�+k�n¢v¦k$m`pzy+nzk$�$�O}HrWl+¡�k�rWk$s�pzk$�è�/}�m�m�lMuF¡��/s+uFrW}cmo¡�±Fk$nqsSk�¡
}�s1pz�+k�°�®%«´�©k�n¤|~k�l+pqnzuFs1mosJ�1°�®%«�{/ª® |�m�� k�¶ºÂ�}�£Fy+nzk7ò
�qy+rWr¬monz}H×$k$��u�y+n'nzk$�qy+¡Qp¤��¶ �'£tmo}�sZ�J°�®%«´{_�®¯��u�¨_pzmF}Hs%pz�+k
¡�u`� k$� p�k$nqnzuFn n¤m`pqk�¶

��Í `�Ð Ï � �qÒ��/Ó�Ð Ï
É�k�l+nzk$�qk�stpqk-�W°�®%«�{/�®����tm§s+u`�Fk$¡+�_}��z|~nz}�rC}�sSmopq}��Fk�¡Hk-monzs_«
}�s+£�pqk$|¤�Ss+}�¥ty+k�v¦uFnxpq�Sk�¡cmo¨Mk�¡i�qk$¥ty+k�sJ|~k�¡�k$mFnqsS}Hs+£¢l+nzuF¨+¡�k�r%¶
���S}���rWk~pz�+u_� |~u�r�¨+}�s+k-�Npz�+k�m��_�`mostpzmF£Fk-�NuovXr¬mo¿/}�r�ySr
r¬mFnq£�}Hs7|�¡�m��q�q}HØSk�n mosS�7±Fk�nzs+k$¡��#��}Qpz�7pz�+k�k$¡Hk$£�mFsS|~k�mFsS�Nk�vÁ«
ØM|~}�k�sS|��uovS°�®�®¯��¶OÖ�y+n�k~¿_lMk�nz}HrWk�stp¤�<l+nzu`�FkOpq�+k�|~u�rClMk~pq«
}Hpq}��Fk$s+k$�z�ªuov�°�®%«�{/�®��}Hsºpqk$nqr¬�§uFv#pq�SkWm�|¤�+}�k��Fk-�¯k$nqnzuFn
n¤m`pzkNuFs1pq�+nzk�k�¨Jk$sS|¤�+r¬monz±��Sm`pzm�� k�pz�$¶º°�®�«´{/ª®¯�¢�Sm\�Fk
�qk���k�n¤mo¡©mF�_�`mFs�p¤mo£�k$�'u`��k�nªuopz�+k�n§rWk~pz�+u_�+���<}HsS|�¡HyJ�_}HsS£�pz�+k
lMu��z�q}H¨+}�¡�}Qp���uov©yS�q}Hs+£�mW¡�mFnq£�k�n�s/y+r�¨Mk�nªmosS��rWuFnzkk~¿_l+nzk$� «
�q}��Fkªv¦k$mopqy+nzk$�$¶©ÉºkXmFnqk|~ySnqnzk�stpq¡��7m��+�_nzk$�z� }�s+£¢pq�+ks/y+rWk�nq«
}c|�mF¡ZmosS���z|�mo¡cmo¨S}H¡�}Qp��7}��z� ySk$�xpqu¬¨MkXmo¨+¡�kªpquWlMk�nqv¦uFnzræ¡�mFnq£�k�n
�z|�mF¡Hk§k�¿/lMk�nz}�rCk$stpz�$¶
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���S}���� uFnz±� m��]�qlJu�sS�quFnzk$�¨/�Xmos ��{+Â<«Æ�����1£�nzmFstp$�om\��mon¤�
s/y+r¢¨Jk$n�� � {t«´�F� �"� �I���S¶
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íQ��ð§ê¢¶��'¡Hpqy+sZ�§�§¶�°'uov¦r¬mFs+sZ��mFsS�·®¾¶���uF�+sJ� u�sZ¶�j�}�� «

|~nz}HrW}�sSm`pz}H��k#¡�k$monzs+}�s+£'v¦u�n]¡cmo¨Mk�¡_�qk$¥ty+k$sS|~k-�<�/}cm�¨Mu/u�� p «
}Hs+£J¶��´s4	;�59\ÚoàMá¤Ü~ÝXãÁà 7¢Ü~ß_âzÚ`Ù ( àZ�º�oâY�WÚI� ã��oà b�â<�$á¤Ü~Ý¤ÝH�
ãÁàtä i 5\ÝY�ÆÜ��¢Ý Y 7 ( b i�� Z
	 \ �?�o�����_¶

í �`ðX®¾¶©wxu�¡H¡�}HsJ��¶�j�}c�q|�nq}�rW}HsJm`pq}��FkWpznzmF}HsS}Hs+£�rWk�pq�+u_�+�Xv¦uFn
°'}c�+�_k�sN®�monz±Fu`��®�u_�_k$¡��$Ë©���+k�u�nq�CmosS�Ck~¿_lMk�nz}HrWk$s�p¤�
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