
�����������
	���������������������	 �"! #�$&%('*)�%�+,).-/+,01-20 34%(5 687�9;:=<?> @BA4CDA4EGFIHKJ�L,HNM
O %�$�PNQSR=TVU�WXTNY[Z\TV]_^(`Ba/b(`�`�` c.7edf:hg*i�j�kl>_m
n�oIYpn�qrn�s�t

uwvyx
z vy{�v}|�~ ���f��� ��� |}�������p��x
��� �=����~���� �l� ���������_��v�� ���

6¢¡(>�RB£�¤eq"¥�TV]¦q§Y.¤2WXWXTV] ¨\df72d�©;ª�>�¥ «�¬<?®¯>K°�£f±K]ITN²e³4T.´DTV]¦µ�TNqrTVt�¶·£(WI¸rn�²�£�q�°�£(Z
¹ ²eoXWI¸rWI¤2T»º¼n�]�¶8¤e³VqrTN£(]�£�²e½[¥�£(]¦WI¸¾³VqrT�¿8oXWX]In�U�Àht=o¦¸¾³VoVa(ÁS²2TDm
tB³Vqrn�WX]In�²¢Â_n�£�½"a(Ã�RSÄ(`ÆÅ(b�^�b=a�´
TV]Iµ�TNqrTVt�aÆmÇ¿�È ÉhÊ(b(`_ËSRB¿
Ì Y £�¸¾qÎÍloI£�¤eqÐÏSqrZ�qÎÑÒs�n�Ó ¥ÔÀen�²2T�ÍÔÄBÕV` Ö&ÉÆ×�Ø�Ö?Ä�b(`�^ ÙB¿_ÚGÍ*ÄBÕV` Ö&ÉÆ×�Ø�Ö?Ä É�`2Õ

c.i*¡(>�ÛÜ]ITVs ¿8q¾½2TV]¦¸¾²es ¨\df72d�©;ª�>�¥ «�¬<?®¯>K°�£f±K]ITN²e³4T.´DTV]¦µ�TNqrTVt�¶·£(WI¸rn�²�£�q�°�£(Z
c.i*¡(>\Â_n�Z\TV]IWKÝ¢²2n�U ¨\df72d�©;ª�>�¥ «�¬<?®¯>K°�£f±K]ITN²e³4T.´DTV]¦µ�TNqrTVt�¶·£(WI¸rn�²�£�q�°�£(Z
c.i*¡(> ¹ oXn�Z\TNq"Þ·nhn�µ ¨\df72d�©;ª�>�¥ «�¬<?®¯>KßKÀ2T¢Â_nft�£�q»Á8Z�oXTV]IÓ(£(WXn�]It�a Ì ½e¸¾²hZ�¤2]Is�À
c.i*¡(>�ÛÜTV]¦oXn�²yÛ8n�q§½eÀe£(Z\TV] ¨\df72d�©;ª�>�¥ «�¬<?®¯>KËSmà´
TV]Iµ�TNqrTVt
c.i*¡(>\¥�TVWXTV]8¶·¤2s�TN²hW ¨\df72d�©;ª�>�¥ «�¬<?®¯>K°�£f±K]ITN²e³4T.´DTV]¦µ�TNqrTVt�¶·£(WI¸rn�²�£�q�°�£(Z
c.i*¡(>\¿8qrT4á}m
n�²eqrTVt ¨\df72d�©;ª�>_Û «�¬<?®¯>�ËSm�´
TV]Iµ�TNqrTVt[Å
°�£f±K]ITN²e³4TÔ´
TV]Iµ�TNq¾TVtÜ¶8£(WI¸rn�²e£�qh°�£(Z

â�ãÎä,å æÐçéè�ãÎêëæÐäì*å írî,ãÎæ§çéï�ð?ð�ñóòõôNãÎêëæ
ö�÷ å æ§ç4ø�ð?ðÎù,ã ÷úVå æ ÷ë÷ æ ö êüûëå æ ÷

«�ý;ªNdfj�7�þ�d i�ÿ¢¨\þ��Ð:B9/d����»þ���©�ªNd�����þ�7ed��¼i*9���	�
�����(H�������H��"J����
§F������ �!�"
��#�$�"�rH&%ÐA4C'��F¦FXH(�*)¯H+�,�BCXA-�/ANL��"�üL(.1>
ßKÀ2T�³V¤e]I]ITN²hW¢ßÔt=U\T ¹ £�oI¤eU/TV]1²2nfÓ(£�Þ·¤eZeZ�qrT�½e¸¾£(s�]¦£�Yw£�²e½�m�Ãy´ n�Z�oXTV]IÓ(£(WI¸rn�²eo¢£(]¦s�¤2T�º¼n�][£0/�£(W[¤e²�¸rÓ�TV]¦oXT
±_¸rWIÀ�oXn�Y�T�ºÐn�]¦Y n�º01X½e£(]IµTN²2TV]Is�t32 £�³V³4TNqrTV]¦£(WI¸§²2s�¸rWIo�T4áBU�£�²eoI¸rn�²�Ñ�R=WI¤�½e¸rTNo.n�º8½e¸§oXWI£�²ÆWpoI¤eU/TV]1²2nfÓ(£(T�³V£�²
Ue]In�Z\TGWIÀ2T�T4á=U*£�²eoI¸rn�² Àe¸¾oXWXn�]¦t�n�ºÔWIÀ2T�¤e²e¸¾Ó�TV]¦oXTGWIÀ2]In�¤2s�À n�¤2]S³V¤2]I]¦TN²ÆWS½e£(]IµhÖ&TN²2TV]Is�thÖ�½2n�Y�¸§²e£(WXTN½ TV]¦£�Z�£�³Iµ
WXn.£.Y�£(WXWXTV]XÖ�½2n�Y ¸¾²e£(WXTN½�TV]1£Ba=Y�£(µB¸¾²2s[WIÀ2TNY n�²2T_n�º"WIÀ2TKZ\TNoXWÔ³V¤2]¦]ITN²ÆWDYpTVWIÀ2nB½eo�WXnGoXWI¤e½2tGWIÀ2T·£�Y�n�¤e²ÆW
£�²e½
²e£(WI¤2]¦TSn�º»o¦¤e³¦À�½�£(]Iµ�TN²eTV]Is�t�Ñ
ßKÀ2T�mÇß ¹ Á É(Ö�Y WXTNqrTNoI³4n�U\T�±_¸¾q¾q»]¦TN£�³¦ÀZ�£�³Iµ�¸¾²�WI¸¾Y�T WXn54�²e½�o¦¤2U\TV]¦²2nfÓ(£(T ±·À2TN²�WIÀeT�¤e²e¸¾Ó�TV]¦oXT�±Ç£�o�oXWI¸¾q¾q
Y�£(WXWXTV]XÖ�½en�Y�¸¾²e£(WXTN½"aÜT4áBWXTN²e½e¸¾²es�n�¤2]}¤e²e½eTV]¦oXWI£�²e½e¸§²2s�n�º�WIÀ2T T4áBU�£�²eoI¸¾n�²àn�º.WIÀ2T�¤e²e¸rÓ�TV]¦oIT�£�²�½àU/n�o¦oI¸rZ�qrT
TVÓ�n�q¾¤2WI¸¾n�²}n�º�oI¤eU/TV]1²2nfÓ(£(T[n�Ó�TV]8WI¸§YpT76¼º¼n�]·±·Àe¸¾³¦À}±DT.±_¸¾q¾q�¤eoXT.oITVÓ�TV]¦£�q;½�¸98/TV]¦TN²ÆW·WXTNoXWIo;:1Ñ·ß_À2T�< ¹(= ¶KÖóR = ¶
WXTNqrTNoI³4n�U\TS±_¸§q¾q*£�q§qrnf± ¤eoÇWXn U�À2n�WXn�YpTVWX]¦¸§³V£�q¾qrt�º¼n�q¾qrn�±�Ö�¤2U�£poXTNqrTN³4WI¸rn�²�n�º;WIÀ2TNoIT¢oI¤2U\TV]¦²2n�Ó £(TÜWXn�YpTN£�oI¤e]ITSWIÀ2T
Ze]¦¸¾s�ÀÆWI²2TNo¦o·n�º
WIÀ2TNoXT�oIWI£�²e½e£(]¦½ ³V£�²e½�qrTNoS£�o¢£ º¯¤e²e³4WI¸rn�²�n�ºD]ITN½eoIÀe¸¾ºÐWVÑGßKÀ2T�Û8TNY�¸§²e¸»¶ ¹ Â ¹ ±_¸¾q¾q�£�q¾qrn�± ¤eoÜWXn
n�ZeWI£�¸¾² ³4]1¤e³V¸¾£�ql½e£(WI£ º¼n�]¢WIÀ2TpÓ�TV]It�Àe¸rs�ÀeTNoXW,Ö&]ITN½eoIÀ�¸rºÐW>6@?�AB ÕC:Üo¦¤2U\TV]¦²2nfÓ(£�±_À2n�oXT�]ITNoIW,Ö&ºÐ]¦£�Y�TED_Ö&Z�£�²�½ ±_¸¾q¾q
Àe£fÓ�T[Z\TVTN² ]ITN½eoIÀ�¸rºÐWXTN½ WXn n�¤2]GF(Ö&Z*£�²e½"Ñ

¨�©�HIH�7ejfk�i�ÿ8i�ý�ªN:=jCJK�¯9;g�j(©;9;ª j :ML�©�:=ªVdf:MN ÿ?i�j�d�O��ÐªQP;j iMRf:hþ�d
SUT$V WYX;Z�X\[^]-_C`MX abV�[(c^d�T$efX-V c g&_�h�g'i�j�k�cl[ mE_�_CV n�`$c^iefoCZpef_CV c^k�[ q'];]rX-`$c;hsef_CV c�k�[
Õ m�ßÇÖ&É�Y Ã�Á¢RB¿ ¹ m Ø ½�£(]Iµ Ã}£(]_Ö
Ã}£ft Ã}£(]_ÖDÃ}£ft
b < ¹^= ¶_ÖóR = ¶ Ã ¹ Ã�Á É ½�£(]Iµ ¿·Ue]ÇÖtFÆ¤e² ¿·Ue]�ÖtFÆ¤e²
^ Û Ì Ã�Ö�¶fu ¶ ¹ Â ¹ Ø ^=Ñ Ä Z�]¦¸rs�ÀhW Ãy£Nt�ÖtFÆ¤e² Ãy£Nt ÖtFÆ¤e²
É
Ä
Ø

¨"þ O;:�N»©�<v�¯9;g�þÆi*9;ªVdfj 7Y�¯9/dfª 7�9�N 9;i*9sw1©;ªN7eý»<Ð:5N�72df:=ª�xzy�-�$&0G{40|y=+[5�}¼'/Pé3^~��
ßKÀ2TGoI¤e³V³4TNoIo·n�ºlWIÀe¸¾o_Ue]In �XTN³4W·]¦TNq¾¸rTNoKn�² ³4n=n�]¦½e¸¾²e£(WXTN½}n�Z�oXTV]IÓ(£(WI¸rn�²eo·Z\TVW�±
TVTN²�²h¤eY�TV]In�¤eoKn�Z*oXTV]IÓ(£(WXn�]¦¸rTNoVÑ ¹ W
¸¾o�³4]¦¤�³V¸¾£�q"WIÀe£(WK±
TSZ\T¢³4n�²ÆWI£�³4WXTN½ Ue]1¸rn�]ÇWXn�oI³1À2TN½e¤eq¾¸§²2s.WXn�¸¾²eoI¤2]¦T8WIÀ�£(WKWIÀ2T¢oXTN£(]¦³1À}¸¾oKUe]In�U\TV]¦qrt�WI¸§YpTN½"Ñ



�G������� CXA-�/ANL��"� � ����H'� ���$
üL,�(A-���"�9�"�$�2M

¨\þ��¼:B9/d�����þ���©�ªVd ���»þ�72d �Ði/9 ��HÔL1JNCIH�)ÎA,
��2F��ÐJ$�(H�A��4HXCl�"���BL(
�����
��2F!���2FIH�)ÎA��NL;)§CIA+�=A����(M/@=AVC�L-)@���p���VC;���BCIAr�\AVLl���ëL
�
��f
v)U)¯H��p)U)ÎASA+�=H�������H,	�
�)��>�|�hJNCIHXL-�BFl�;�*)�
¾A+�ÆL&�"�p�SCXH!%ÐH,CIHl�2FIHXL�A+�>�=A,�[A4CIH,)����"��)b	�A����$��
�)�
rA�������������HIL1M
ßKÀ2T Þ·¤eZeZ�qrT}½�¸¾£(s�]¦£�Y�ºÐn�] ßÔt=U\T ¹ £�oI¤eU/TV]1²2nfÓ(£(TI6&RB¶·T ¹ £�:1aKT4áBWXTN²e½2TN½�WXn]ITN½eoIÀ�¸rºÐWIo ±DTNq§qKZ\TVt�n�²e½�?��
`3� b�Ä�6¯Ù»¸rs2Ñ�ÕC:1a�U�]InfÓB¸¾½2TNoÜU\TV]¦Àe£(U*o·WIÀeT�Ypn�oXW¢½e¸r]¦TN³4WÜ³V¤e]I]ITN²hW¢YpTN£�oI¤2]ITNY�TN²ÆWSn�º
WIÀ2TpT4áBU�£�²eoI¸rn�²�Àe¸§oXWXn�]It}n�º
WIÀ2T�¤e²e¸¾Ó�TV]¦oXT\��£�²e½�À2TN²�³4T�WIÀeT�Ypn�oXW�½e¸r]¦TN³4W.TVÓB¸¾½2TN²e³4T º¼n�]�£�²�£�³V³4TNqrTV]¦£(WI¸§²2s T4á=U*£�²eoI¸rn�²"Ñ�< T}½2TVÓ�TNqrn�U\TN½
£�²�£(UeUe]¦n�£�³¦À�WXn WIÀe¸¾o�YpTN£�o¦¤2]ITNYpTN²hWpWIÀe£(W�]ITNoI¤eq¾WXTN½¸§²£�½2TVWXTV]1Y�¸¾²e£(WI¸rn�²�alZ�£�oXTN½�n�²�ÉÆb�RB¶·T�£(W�`3�¾ÕN× �
?¡� `3� ×�^=aÔn�ºG¢�£¤� `3� b�×|¥*¦\§ ¦!¨© ¦\§ ¦!ª º¼n�]p£�/*£(WG¤e²�¸rÓ�TV]¦oXT¬« ¥�TV]1È�È=aDoXTVT�£�q§oXn Â·¸rTfÈ�×�&Ñ�ßKÀe¸¾o[TVÓ=¸¾½eTN²e³4T�Àe£�oGZ\TVTN²
¸¾²e³4]¦TN£�oI¸¾²2s�qrt�oIWX]ITN²2s�WIÀ2TN²2TN½�a�Z\n�WIÀ�Zht�WXTNoXWIo�£�²e½�¸¾Y�Ue]InfÓ�TNY�TN²ÆWIo�n�º·WIÀ2T�oI¤2U\TV]¦²2n�Ó £ YpTN£�oI¤e]ITNYpTN²hWIo�£�²e½
Z=ty¸¾²e½eTVU/TN²�½2TN²ÆWVa\³4]In�oIoXÖ�³V¤2WXWI¸¾²2s�³4n�oIYpn�q¾n�s�¸¾³V£�q�YpTN£�oI¤e]ITNYpTN²hWIoVÑ ¹ ²�U�£(]IWI¸¾³V¤�q¾£(]·WIÀeTG]¦TN³4TN²ÆW¢Z*£�q¾qrn=n�²BÖ&Z�£�oXTN½
m�Ãy´ YpTN£�oI¤e]ITNYpTN²hWIo®«¯FÆ£(º¼`�` »oXWX]In�²2s�qrt�¸¾²�½e¸¾³V£(WXT¢WIÀe£(W·WIÀ2T¢s�TVn�YpTVWX]¦t�n�ºlWIÀ2T.¤�²e¸rÓ�TV]¦oXT¢¸§o�/�£(WVa*]ITN¸¾²2º¼n�]¦³V¸¾²2s
TVÓB¸¾½2TN²e³4T.ºÐn�]Ü£�²y£�³V³4TNq¾TV]¦£(WI¸¾²2s ¤e²e¸rÓ�TV]1oXT¢Z=t�TNq¾¸¾Y�¸¾²�£(WI¸¾²2s�WIÀ2TGU/n�o¦oI¸rZ�¸¾q§¸rW�t�n�ºD£ qrn�±�Ö�½2TN²eoI¸¾W�t�n�U\TN²}¤e²�¸rÓ�TV]¦oXT
6¯Ù»¸rs2Ñ*b(£�:1Ñ
ßKÀ2TV]IT¢£(]IT.²2nf± W?±Dn�¸¾YpU\n�]IWI£�²hW�½e¸r]ITN³4WI¸rn�²�oÇWXn�U�¤2]¦o¦¤2TS¸¾² WIÀe¸¾oÇUe]¦n�U/n�o¦£�qÎÍ
°�±�²>³�´"df:B9KNµ�¯9�g�7�9�N·¶,�¯<¯<@�¼9;g�7 ¨*¸�¡V7I¹y©;ý;ý»<¼:»º��Ð7�g�j 7YH dfi ? A Õ�� b=®�RB¸rs�²�¸#4�³V£�²hW_¸¾YpUe]¦nfÓ�TNYpTN²hWIo
£(]ITGZ\TN¸¾²2s Y�£�½eT.¸¾²}WIÀ2T.oXtBoXWXTNY�£(WI¸§³.¤e²�³4TV]IWI£�¸¾²hWI¸rTNo_n�ºDR2¶ YpTN£�oI¤2]ITNY�TN²ÆWIoVa"oXn�¸rW·¸§o_²2n�± ¤�oXTVº¼¤�q"WXn�]¦TN½e¤e³4T
WIÀ2T8oXWI£(WI¸¾oXWI¸¾³V£�q*¤e²e³4TV]IWI£�¸§²ÆW?tp±_¸rWIÀ�£�²�£�½e½e¸rWI¸¾n�²e£�q A ÕV`�`pRB¶_T ¹ £BÑlßKÀ�¸¾o�¸¾oD£¢µ�TVtpWI£�oXµ/a=£�²�½�±
T·£(]IT·WIÀ2TV]ITVº¼n�]IT
Ue]In�U\n�oI¸§²2s £�³4n�²e³4TV]IWXTN½�T+8\n�]IW�¸§² b(`�`2ÕV¿ WXn�½�¸¾oI³4nfÓ�TV] £�²e½ oXWI¤e½2tàÕNÄR2¶_T ¹ £Ba�±_¸rWIÀ�WIÀ2T}Ypn�oXW�½e¸¾oXWI£�²hW
WXn�Z\T�ºÐn�q¾q¾nf±
TN½y±·¸rWIÀ�Û8TNY�¸¾²e¸»£�²e½�Ê(Ø ÞSRBßÇÖ�£f±
£(]1½2TN½�n�]IZ�¸rWIoNÑ�ÁÜ²eq¾t�ÞÜRBß ³V£�²�U�]InfÓB¸¾½2Tp£�³V³V¤2]¦£(WXTpn�U�WI¸¾³V£�q
U�À2n�WXn�Y�TVWX]It�£(W�WIÀeTNoXT¢Àe¸rs�À2TV]Ç]ITN½�oIÀe¸rº¼WIoVa2£�²e½ WIÀ2TÜ±_¸¾½eT4Öz4eTNq¾½�Ã Á[RB¿ ¹ m ¸¾o�³4]¦¤e³V¸§£�q*WXn�½e¸¾oI³4n�Ó�TV]KWIÀ2TNoXT.RB¶·T�Ñ
ßKÀ2TKÞ8¤2ZeZ*qrT�½e¸¾£(s�]¦£�Y WXn¼? A Õ�� b[³V£�² £�½e½e]ITNoIo�oXTVÓ�TV]1£�q�¸¾YpU\n�]IWI£�²hW�oI³V¸rTN²hWI¸#4�³�½=¤2TNoXWI¸¾n�²eoVÑlÙ»¸r]¦oXWVaÆ¸¾W�£�q¾qrnf±·oÔ£
½2TVWXTV]¦Y ¸¾²e£(WI¸rn�²pn�º\WIÀ2T·³V¤2]IÓ(£(WI¤2]IT�n�º\WIÀ2T_¤e²�¸rÓ�TV]¦oXTK£�²e½ ½2TN³4n�¤2U�qrTN½ YpTN£�oI¤2]ITNY�TN²ÆWIoÔn�º�¢ £ £�²�½�¢�¾;Í�R2¶_T ¹ £
Z\TVt�n�²e½5? A `3� ×�Ä ³V£�²�½2]¦£�Y £(WI¸¾³V£�q¾qrt�oIÀen�]IWXTN²�WIÀ2TpY�£��Xn�]XÖ�£ áB¸§oÜn�ºÔWIÀ2Tp³V¤2]I]¦TN²ÆW�¢�£�¿M¢ ¾ TV]I]In�]ÜTNq¾q¾¸rU*oXT76¯³4ºóÑ
«õÛ8n=nÆÈ�Ä�·£�²e½�Ù»¸rs2ÑÔb$:1Ñ�¿_º¼WXTV]pn�¤2]pUe]¦n�U/n�oITN½�n�Z*oXTV]IÓ(£(WI¸rn�²eop¸¾²�b(`�`2ÕV¿.a�¢ ¾ � `�³4n�¤eq¾½�Z\T�]1¤eqrTN½n�¤2Wp£(W
Z\TVWXWXTV]pWIÀe£�²�^�À»Ñ�Ù2n�] £5/�£(Wp¤e²e¸¾Ó�TV]¦oXT�a�¢�£ £�²e½Á¢ ¾ ³4n�¤eq¾½Z\T ³4n�²�oXWX]¦£�¸¾²2TN½WXn A Ê|Â Ñ�ßKÀ2T ]ITNo¦¤eqrWI¸¾²2s
TNoXWI¸¾Y £(WXT[n�º&¢�£ya�º¼n�]G%('YÃ¼¢ ¾ a/¸¾oKoXWI¸§q¾q"£�³V³V¤2]¦£(WXTGWXn0ÄÜ`3� b ¸¾²�WIÀe¸§oKoI¸¾YG¤eq¾£(WI¸rn�²�£�²�½�±
n�¤eq¾½�Z\T¢£�4�]¦oXWK³¦ÀeTN³Iµ
n�²�WIÀeT8m�Ãy´�YpTN£�oI¤2]ITNY�TN²ÆWIoÔWIÀe£(WD¸¾²�½e¸¾³V£(WXTK£Å/�£(WÔs�TVn�YpTVWX]It�Ñ
R=TN³4n�²�½"aÆWIÀ2T·Þ·¤2Z�Z�qrT�½e¸¾£(s�]¦£�Y n�¤2W�WXnÆ? A Õ
Ue]In�Ó=¸§½2TNo¢£�±Ç£Nt WXn ³4n�²eoXWX]¦£�¸¾²�WIÀ2T�U�Àht=o¦¸¾³VoSn�ºÇWIÀ2T�1X½e£(]¦µ TN²eTV]Is�tM2�WIÀe£(W.£(UeU*£(]ITN²ÆWIq¾t ¸¾o[£�³V³4TNqrTV]¦£(WI¸¾²2syWIÀ2T
¤e²e¸¾Ó�TV]¦oXT|ÇõoST4áBU�£�²eoI¸¾n�²M� Z=tyYpTN£�oI¤e]¦¸¾²2s�¸rWIo¢T"½h¤e£(WI¸¾n�²BÖ&n�º§Ö�oIWI£(WXT�]¦£(WI¸¾n2a�ÈÊÉÌË*Í�Î�Ñ�mÇ¤2]I]ITN²hW¢³4n�²eoXWX]1£�¸¾²ÆWIo[n�²
È £(]¦T�³4n�²eoI¸¾oXWXTN²hW�±_¸¾WIÀ£�±·¸¾½2T ]¦£�²2s�T�n�ºÜ½e£(]Iµ�TN²2TV]Is�tWIÀ2TVn�]¦¸rTNoVa
¸¾²e³Vq¾¤�½e¸¾²2s £�m
n�oIYpn�qrn�s�¸§³V£�q_m
n�²eoXWI£�²hW
6vÈÏ�ÑÐ[ÕC:�« ¥�TV]1È�È=a8ÛÜ£(]éÈ�×�zÒSWIÀ2T}Ue]¦n�U/n�oITN½�½e£(WI£�oITVWVaKWXn�s�TVWIÀ2TV] ±_¸rWIÀ�½�£(WI£�²2n�± Z\TN¸¾²es�£�²e£�qrtMÓVTN½"aK³V£�²
WI¸rs�ÀhWXTN²�WIÀ2TNoIT¢³4n�²eoXWX]¦£�¸¾²hWIoKZ=t�É�`�Â�aeU\n�WXTN²ÆWI¸§£�q¾qrt ]1¤eq¾¸¾²2sGn�¤2W_oITVÓ�TV]¦£�q�³4n�²hWXTN²e½e¸¾²espWIÀ2TVn�]¦¸rTNoVÑ
°-Ô*²ÅÕ�:��»9��¯9�g�7�9KN�Ö
:hªVd �¼9;g�¨�¸}:�¡V7�7eªp7cGi�ªCH�i*<¼i�g�kÁÖDi"i/<?®t< T.Àe£NÓ�T¢oIÀenf±_²�« ¥�TV]1È�Êha�¥�TV]1È�È�;WIÀe£(W
U\n�oIoI¸rZ*qrT_oXtBoXWXTNY�£(WI¸¾³Vo�¸§²�WIÀeTÜY�TN£�oI¤2]ITNYpTN²hWÇn�º�¢�£¬×-¢ ¾ ½e¤2T8WXn�ÝSÖ�³4n�]I]ITN³4WI¸rn�²eoNa�Ã}£�q¾YQ½h¤e¸§oXWÔZ�¸§£�oVahTVWI³(Ñ
£(]IT
½=¤e¸rWXT�oIY�£�q¾q�³4n�YpU�£(]ITN½ WXn WIÀ2TpoXWI£(WI¸¾oIWI¸¾³V£�q�TV]I]In�]NÑ¢Â_TNY�£�¸¾²e¸¾²es�oXn�¤2]1³4TNo·n�º
oXtBoXWXTNY�£(WI¸¾³�¤e²e³4TV]¦WI£�¸¾²ÆW?t�±_Àe¸§³¦À
£(]ITS¤e²eq§¸rµ�TNqrt�aÆZ*¤2WÔU\n�oIoI¸¾Z�qrT�ah£(]¦TSRB¶ ¹ £.TVÓ�n�q¾¤2WI¸rn�² £�²e½ £(Z�²en�]¦Y�£�q/½e¤eoXWDT4á=WI¸¾²�³4WI¸rn�²"Ñ�Ù2n�]�WIÀe¸§oÔUe]¦n�U/n�o¦£�qÎaÆ±
T
Àe£fÓ�TÜ¸§½2TN²ÆWI¸Ø4eTN½ £�oXTV]¦¸¾TNoÔn�º;]IT�4�²2TNYpTN²hWIo
£�²e½�WXTNoXWIoÇWIÀe£(W
±_¸¾q¾q�1XoIÀe£(]IU\TN²�2[WIÀe¸¾o
³4n�oIYpn�qrn�s�¸¾³V£�q"Y�TN£�oI¤2]ITNYpTN²hW
WXn=n�qSZhtà£�½e½2]¦TNoIoI¸¾²2sWIÀ2TNoXT W?±Dn�¸¾oIoI¤eTNoVÍ¿8o�oIÀenf±_² ¸¾² Ù»¸rs2Ñ¢Õ(aÜWIÀ2T º¼n�]¦Y�n�ºGWIÀ2T�Þ8¤2ZeZ�q¾T ½e¸§£(s�]¦£�Y�£(W
Àe¸rs�À2Ö(?pT4á=U\TN³4WXTN½yºÐn�]·£QÙÔÖ�½2n�Y�¸¾²e£(WXTN½}¤e²e¸rÓ�TV]¦oITS±Dn�¤eq§½�Z\T¢Àe£(]¦½�WXn�Y�¸¾Y�¸¾³8Z=t�oXt=oIWXTNY�£(WI¸¾³¢T+8\TN³4WIo8oI¤e³¦Ày£�o
¸¾²hWXTV]Is�£�q¾£�³4WI¸¾³[s�]¦£Nty½e¤eoXWKn�]8TVÓ�n�q¾¤2WI¸¾n�²y¸¾² RB¶ ¹ £ U\TN£(µ�Y�£(s�²e¸rWI¤e½eTNoVÑ_m
n�YpU�£(]¦¸§²2s�ÞÜR2ß YpTN£�o¦¤2]ITNYpTN²hWIo_n�º
RB¶·T ¹ £Ü£(W&? A `3� ×�Ä�6¯ÞSRBßG:�£�²e½�ÞSRBß�£�²e½ Û8TNY�¸§²e¸BYpTN£�oI¤2]ITNY�TN²ÆWIo�£(W&?�B Õ
±_¸¾q¾qhUe]In�Ó=¸§½2T�£S½e¸r]ITN³4W»WXTNoXWlº¼n�]
oI¤e³1À}U\n�oIo¦¸rZ�qrT¢oXtBoXWXTNY�£(WI¸§³VoVÑ8R=U\TN³4WX]¦£�q�WXTNoXWIo8ºÐn�]ÜYpTVWI£�q¾q¾¸§³V¸rW�t�½2TVU\TN²e½eTN²e³4T¢±_¸¾q§q"£�q¾oXn Z\TG¤eoXTN½Ú6¯oITVT�Ù»¸rs2Ñ\^$:1Ñ
ÂKTNoIWXºÐ]¦£�Y�T[´DÖ ¹ ³4n�q¾n�]¦o�º¼]In�Y Ã�Á¢RB¿ ¹ m8ap< ¹^= ¶.a�£�²e½ÛDÜ°BßÜ6bF(Ö&Z*£�²e½Ý:D±_¸¾q§q*WXTNoIWKºÐn�]·£(Z�²2n�]¦Y�£�q\T4áBWI¸¾²e³4WI¸¾n�²"Ñ
c.i/9�þÆ<¯©;ªC�¼i*9Ô®�´Dt�³4n�²e³4TN²hWX]¦£(WI¸¾²2s�n�¤e]¢t�TN£(]"ÇõoST+8\n�]IW¢n�²�n�²2T�q§£(]Is�T�³V£�YpU�£�¸rs�²�6X%('*)}'*0�$·+XP-Þ�y�Pé34$@}Ð'�ß $@}và P
0('}$vá2P¢%(5ë$�P4+é'*%�$�P¢3VP�à Pé3é$�PV+¦3r:1aB±DT8³V£�²�Y�n�oXWDT+8\TN³4WI¸rÓ�TNqrt U�¤2]¦oI¤eT�WIÀ2T·s�n�£�q*n�º�£[±DTNq¾qrÖ�YpTN£�oI¤2]ITN½ RB¶ ¹ £.Þ8¤2Z2Ö
Z�qrT�½e¸§£(s�]¦£�Y £(WpWIÀ2T�Àe¸rs�ÀeTNoXW.]¦TN½eoIÀe¸rº¼WIo�£�²e½�½e¸r]¦TN³4WIqrt�oXWI¤e½et�WIÀ2T�³4n�oIY�n�qrn�s�¸¾³V£�q�U�£(]1£�YpTVWXTV]¦oVa
³V¤2]IÓ(£(WI¤2]IT�a
£�²e½�½e£(]¦µ�TN²2TV]Is�t�Ñ�ßKÀ2TNoXT}RB¶·T�£�q¾oXn�]IT�4*²2T�n�¤e]pTVÓ�n�q¾¤2WI¸rn�²*Å ½�¤eoXW�³¦À2TN³¦µ=o n�²�oXt=oIWXTNY�£(WI¸¾³VoVÑ�Þ·£fÓ=¸§²2s�U�¸rn(Ö
²2TVTV]ITN½ WIÀ2TNoITGWXTN³1Àe²e¸Ø½=¤2TNoVa\±
T�oXTVT�WIÀe¸¾o8q¾£(]Is�T mÇß ¹ Á É(Ö�Y�Ö�qrTN½ ³V£�YpU�£�¸¾s�² £�oÜWIÀeTG³4]¦¤�³V¸¾£�q»²2T4á=WÜoXWXTVU�Ñ.ßKÀe¸¾o
º¯¤e²e½e£�YpTN²hWI£�q"oI³V¸rTN²�³4T[¸¾oÇn�²eqrt�U\n�oIoI¸rZ*qrT·±·¸rWIÀ WIÀ2T¢¤eoXTSn�º»WIÀ2T¢¶SÁ_¿_Á º¯£�³V¸¾q¾¸rWI¸rTNoÇ]¦T"½h¤2TNoIWXTN½�À2TV]IT�Ñ



�G������� CXA-�/ANL��"� � ����H�â ���$
üL,�(A-���"�9�"�$�2M

0.0
ã

0.2
ã

0.4
ã

0.6
ã

0.8
ã

1.0 1.2 1.4
redshift ä z

14

16

18

20

22

24
å
26
å

(0.28, 0.00)
æ
(1.00, 0.00)
æ(0.73, 1.32)
æ
(ΩM, ΩΛ)

 Perlmutter et al (1999)

ef
fe

ct
iv

e 
 m

B

∆m
ag

SN 1998eq
ç

z = 1.2

preliminaryè
magnitude
estimate

dust
wé it
ê
h

no Λ,ë

Λ, 
ì no
dust
í

mag residual (with and without dust)î

(1,0)
ï(0, 0)
ï

 

(0,1)
ï(ΩΜ , ΩΛ) =

(0.28,  0.72)
ð

  

(0.2,  0)  & dust
ð
(Ω
ñ

Μ , ΩΛ)

-1.0

-0.5

0.0

0.5

1.0



Ù»¸rs�¤2]IT�Õ(Í.Þ·¤2Z�Z�qrTp½e¸¾£(s�]¦£�Y ºÐn�]¢ÉÆb�Àe¸rs�ÀBÖzÓ�RB¶·T�6¯¥�TV]¦q¾YG¤2WXWXTV] PN$·%(5#� ÕNÈ�È�È$:1Ñ�ß_À2TpZ\TNoXW,Öz4eWS±
n�]¦q¾½ YpnB½2TNq
±_¸rWIÀ¡6b¢�£yaK¢ ¾ :f�ò6¯`3� Ê(^=a
Õ�� ^�b$:Ü¸¾o8½2]¦£f±_² WIÀ2]In�¤2s�À WIÀ2Tp½e£(WI£�6¼s�]ITVt q¾¸¾²2T�:1Ñ¢ß_À2T Ì ¸¾²eoXWXTN¸§²BÖ�½2T�R2¸rWXWXTV]S³V£�oXT
6,Õ��õ`Ba�`3�õ`�:[¸¾o[oXWX]¦n�²2s�qrt�T4áB³Vq§¤e½2TN½�Z=t WIÀ2T�³V¤2]I]ITN²hW[½e£(WI£¡6¯½e£�oIÀ2TN½�q¾¸¾²2T�:1Ñ�ßKÀeT�U\nhn�]Æ4eW¢WXn WIÀ2T�³V£�oXT»6b¢�£ya
¢ ¾ :��ó6¯`3� b�×=al`3�õ`�`�:S¸§²e½e¸¾³V£(WXTNoÜWIÀe£(W.oXn�YpT ³4n�²hWX]¦¸rZ�¤eWI¸rn�²�ºÐ]¦n�Y £�³4n�oIYpn�q¾n�s�¸¾³V£�qÔ³4n�²eoIWI£�²ÆWG¸¾oÜ]IT"½=¤e¸r]ITN½�º¼n�]
Ó(£�q¾¤2TNoKn�º&¢�£ º¯£NÓ�n�]¦TN½}Z=t�½2t=²�£�Y�¸¾³V£�q�YpTN£�o¦¤2]ITNYpTN²hWIoVÑ�ßKÀ2T[Y £(s�²e¸rWI¤e½2T¢½�¸98/TV]¦TN²e³4T¢Z\TVW�±
TVTN²}WIÀeT¢Z\TNoXW,Öz4eW
±
n�]¦q¾½�YpnB½2TNq�£�²e½}oI¤e¸rWI£(Z�q¾T8n�²eTNo�±_¸rWIÀ�¢ ¾ �à` oIÀ2nf± ]ITN½eoIÀe¸¾ºÐW�½2TVU\TN²e½2TN²�³V¸rTNoÇ±_Àe¸¾³1À ±Dn�¤�q¾½ Z\TSÓ�TV]It�Àe£(]¦½
WXn�Y ¸¾Y�¸¾³Ü±_¸¾WIÀyRB¶ TVÓ�n�q¾¤2WI¸¾n�²�n�]_s�]¦TVt�½e¤eoXWÆ6¯oITVT.¸¾²eoITVWKU�£�²2TNq�:1Ñ�´
t�T4áBWXTN²e½e¸¾²2spn�¤e]·oI¤2]¦Ó�TVt�WXn�?EAB Õ(a/WIÀ2T
3-áB%1-2PÇn�º�WIÀ2T8³V¤e]IÓ�TS£�qrn�²2T8±Dn�¤eq§½�Z\TN³4n�YpTSoI¤pô ³V¸¾TN²ÆWDTVÓ=¸¾½eTN²e³4T·WXnpoI¤eUeU\n�]IWÔ£�³4n�oIYpn�qrn�s�¸§³V£�q/³4n�²�oXWI£�²ÆWVÑDßKÀ2T
Ue]ITNq§¸¾Y�¸¾²e£(]¦t Y�£(s�²�¸rWI¤e½2T�TNoXWI¸¾Y�£(WXT n�ºKn�¤2]pÀe¸¾s�À2TNoXWG]ITN½eoIÀe¸¾ºÐWGR2¶ ÕNÈ�È�× T"½�£(WE?�� Õ�� b ¸¾oGoI¤2s�s�TNoXWI¸rÓ�T�aDZ�¤2W
Ypn�]IT.£�²e£�qrtBoI¸¾oÇ£�²e½�Ypn�]¦TGRB¶·T¢£(WKWIÀe¸¾o�]¦TN½eoIÀe¸rº¼WÇ£(]IT[²2TN³4TNoIo¦£(]It�Ñ

Õ�:hÿ?:hj :=9;þ�:=ª

« ¿·s�¤�È�È��¿·s�¤e¸r]I]¦T�aB¿.Ñ�ÕNÈ�È�È=a\¿_U�F2aeÄ�b�Ä=a/Ä�È�^
« ¿8q¾½�È�×�;¿8q¾½2TV]¦¸§²2s2a2Û�Ñ�ÕNÈ�È�×=a ¹ ¿�Ë mÇ¸r]¦³V¤�q¾£(]_Ê `(ÉÆØ=Ñ
«¯F�£(º¯`�` µFÆ£ 8/T�a*¿[Ñ�PN$D%(5#�Çb(`�`�` £�oXWX]¦n(Ö&U�À*Å `�`�`ÆÊ(^�^=a"oI¤2Z�Y ¸rWXWXTN½ WXn ¥ÔÀhtBoVÑ�ÂKTVÓ/ÑÔ°�TVWXWVÑ
«õÛÜ£(]1È�×��ÛÜ£(]¦²e£fÓ=¸¾WI³¦À"a�¥�Ñ�PN$
%�59�8ÕNÈ�È�×=a*¿·UÝFea�Ä(`�È=a\Ê�É2Ñ
«õÛ8n=nÆÈ�Ä�lÛ8n=n�Z�£(]Na*¿[Ñ�£�²�½�¥�TV]¦q¾YG¤2WXWXTV]Na/R/Ñ�ÕNÈ�È�Ä ¿_U�F2a2ÉÆÄ(`Ba;Õ4É2Ñ
« ¶8¤2sÆÈ�Ä��¶8¤2s�TN²hWVa�¥�Ñ�PV$Ç%(5#�·ÕNÈ�È�Ä ¿_U�F2a2ÉÆÄ�Ä=a;Õ4ÉhÊhÑ
« ¥»£�¸§È�Ø��¥»£�¸¾²�aeÂ¢Ñ;PV$Ç%(5#�8ÕNÈ�È�Ø=a*¿·UÝF2a2ÉhÊ(^=a\^�Ä�Ø=Ñ
« ¥»£�¸¾`�` �¥»£�¸¾²�aeÂ¢Ñ;PV$Ç%(5#�Çb(`�`�`Ba�WXn�Z\TSU�¤2Z*q¾¸¾oIÀ2TN½�Ñ
« ¥�TV]1È�ÊC�¥�TV]¦q§Y.¤2WXWXTV]�PV$Ç%(59�8ÕNÈ�È�Ê�¿_UÝFea2ÉÆ×�^=a/Ä�Ø�Ä=Ñ
« ¥�TV]1È�È��¥�TV]¦q§Y.¤2WXWXTV]�PV$Ç%(59�8ÕNÈ�È�È ¿_UÝFea�ÄBÕfÊha/Ä�Ø�Ä=Ñ
« Â_¸¾TfÈ�×�;Â_¸rTNo¦oVae¿[Ñ»PV$D%�59�8ÕNÈ�È�×�¿�Fea�Õ�ÕNØ=a;ÕV`�`�È=Ñ



�G������� CXA-�/ANL��"� � ����H�õ ���$
üL,�(A-���"�9�"�$�2M

CMB

C
lusters

SNe
ö

Ω
÷

Μ

No B
ig 

Ban
g

 1  00  1  

Ω
Λ

 

Flat
ø

Λ
ù

 = 0
Universe
ú

0

1

2

3

2

3

closed

open
flat
û

Ω
÷

Μ
 1  0 1  

Ω
÷

Μ
 1  0  1  

(a)
ü

(b)
ü

(c)
ü

Current 42 SNe
(Perlmutter et al 1999)

 With 11 more
ý
current SNe at z <~ 0.85 

Proposed Semester 2001A
15 more SNe (5 @z ~ 1)

Ω
÷

Μ
 1  2  1  

Future semester
15  more SNe
 (d)
ü



Ù»¸rs�¤2]IT�b=Í06¯£�:[Ø�×$Â�a�È(`�Â�a�£�²�½�È�È$Âw³4n�²p4�½2TN²e³4T ]ITVs�¸rn�²eo.¸¾² WIÀ2T�¢,£þÐÁ¢ ¾ U�q§£�²2TpºÐ]¦n�Y WIÀ2T�ÉÆb}½e¸¾oXWI£�²hW
RB¶·T ¹ £�¸¾² ¥�TV]¦q¾YG¤2WXWXTV] PN$·%(5#��ÕNÈ�È�È=Ñ�ßKÀeTNoXT�]ITNoI¤�qrWIoS¸¾²e½e¸§³V£(WXTQ¢ ¾ B `Ba;¸§² £(s�]ITVTNYpTN²hW[±_¸rWIÀ�WIÀ2TpnfÓ�TV]¦q§£(U
n�ºÇWIÀ2T�]ITN³4TN²hW[³4n�Y.Z�¸¾²2TN½m�Ã}´ ]¦TNoI¤eqrWIo�6bFÆ£ 8/T PV$·%�59��b(`�`�`�:S±_¸rWIÀ WIÀ2TQ¢,£ Y�TN£�oI¤2]ITNYpTN²hWIo¢º¼]In�Y s�£�q§£ á=t
³Vq¾¤eoIWXTV]¦oVÑ�6¼Z�: Ì áBU\TN³4WXTN½�³4n�²p4�½2TN²�³4T�]ITVs�¸rn�²�£(º¼WXTV]Ô¸¾²e³Vq§¤e½e¸¾²2s·n�¤2]�£�½e½e¸¾WI¸rn�²e£�q\Õ�Õ�?���`3� ×�ÄGRB¶·T ¹ £S³V¤2]¦]ITN²ÆWIq¾t
¤e²e½eTV]Ü£�²�£�qrt=o¦¸¾oVÑÛ6¯³C:¢m
n�²p4�½eTN²e³4Tp]ITVs�¸rn�²�T4áBU\TN³4WXTN½�º¼]In�Y WIÀ2Tpn�Z�oXTV]¦Ó £(WI¸rn�²�oS]IT"½=¤2TNoXWXTN½�¸¾² WIÀe¸§oÜUe]In�U\n�oI£�qÎa
¸¾²e³Vq§¤e½e¸¾²2s�W?±Dn�£(W7? A Õ�� b=Ñÿ6¯½�:�Ùe¤eWI¤2]ITy³4n�²�4�½2TN²e³4Ty]ITVs�¸rn�²�£(ºÐWXTV]�£�²2n�WIÀ2TV] oI¸¾Y ¸¾q¾£(] oXTNY�TNoXWXTV]NÑ ß_À2TNoXT
oI¸¾YG¤eq¾£(WI¸¾n�²eoÇoIÀ2nf± WIÀ�£(W�n�¤2]�Ue]In�U\n�oXTN½ Ue]¦n�s�]¦£�Y�³V£�²�³¦ÀeTN³Iµ WIÀ2T¢³V¤2]IÓ(£(WI¤2]ITSn�º;WIÀ2T¢¤e²e¸¾Ó�TV]¦oXTÜºÐn�¤�²e½�Zht�WIÀ2T
m�Ãy´�Ue]In�s�]1£�YÛÒh±
TÜ½2]¦£�Y�£(WI¸#ÓVT_WIÀ2T·U\n�¸¾²hWlZ=t�oIÀ2nf±·¸¾²2s[£.oI³4TN²e£(]¦¸rnG¸¾²�±·Àe¸¾³¦À�WIÀ2T·¤e²�¸rÓ�TV]¦oXT_¸§oK'*0�$Y/�£(WVa=T�ÑÒs2Ñra
¤eoI¸§²2s�WIÀ2T¢³4TN²ÆWX]1£�q�¢�£yaY¢ ¾ Ó £�q§¤2TSn�º»U�£�²2TNq&6¯£�:1Ñ

2700
�

3200
�

3700
�

4200
�

4700
�

W
�

avelength (Angstroms)

13.5

14.0

14.5

15.0

Lo
g(

F
lu

x)
 [i

n 
ar

bi
tr

ar
y 

un
its

]

z=10*solar
z=3*solar
z=solar
z=1/3 solar
z=1/10 solar

0.0
�

0.1
�

0.2
�

0.3
�

0.4
�

0.5
�

0.6
�

0.7
�

R(Si II)

0.6
�
0.7
�
0.8
�
0.9
�
1.0

1.1

1.2

1.3

S
tr

et
ch

5800
�

6150
�

(a) (b)

Ù»¸rs�¤2]IT�^=Í�6¯£�:�ßKÀeT�WI¸¾s�ÀÆW�]ITNq¾£(WI¸¾n�²eoIÀe¸rUZ\TVW�±
TVTN²�WIÀ2T�oXU\TN³4WX]In�o¦³4n�U�¸¾³�]¦£(WI¸rn��56&RB¸ ¹I¹ :¢£�²�½�WIÀ2T�q¾¸rs�ÀhWI³V¤2]IÓ�T
WI¸¾YpTNo¦³V£�qrT�oXWX]ITVWI³¦À�º¼n�]�±DTNq§qëÖ&n�Z�oXTV]IÓ�TN½�qrn�±�Ö&]ITN½eo¦Àe¸rº¼W�RB¶·T ¹ £ 6¯oXTVT�« ¶8¤2sÆÈ�Ä�KºÐn�]p£�oI¸¾Y ¸¾q¾£(]	�56&mÇ£ ¹I¹ :[U�qrn�W;:1Ñ
ßKÀ2T�¸¾²�oXTVWloIÀ2nf±·o�À2nf± WIÀe¸¾o»oXU\TN³4WX]¦£�q2]¦£(WI¸¾nÜ¸§olYpTN£�oI¤2]ITN½�Ñ�6¼Z*:»Ã}£ á2¸¾YG¤eY q¾¸rs�ÀhWloXU\TN³4WX]¦¤eY oXtB²ÆWIÀ2TNo¦¸¾olYpnB½2TNq¾o
n�ºµ< Ê�6¯£�½2T�/eTVs�]¦£(WI¸¾n�²yRB¶ ¹ £pYpnB½2TNq"Z=t ¶_n�Ypn�WXn PV$
%(59�9:�±·¸rWIÀ Ó £(]¦t=¸¾²es�Y�TVWI£�q¾q¾¸¾³V¸rWI¸¾TNo�¸¾² WIÀ2TSn�¤2WXTV]Sm�
¢Á
q¾£ft�TV]NÑ
¶·n�WXT[WIÀeT[³¦Àe£�²es�T.¸¾²�Z\n�WIÀ�WIÀeT[oXWX]ITN²2s�WIÀ}n�ºloXTVÓ�TV]¦£�q;]ITNoXWXº¼]¦£�YpT[ËGD ºÐTN£(WI¤2]¦TNo_£�²e½}WIÀ2T¢±Ç£NÓ�TNqrTN²2s�WIÀ�o
n�º»WIÀ2TN¸r]KY�¸§²e¸¾Y�£06¼±_Àe¸¾³1À�±
T¢Ue]In�U\n�oXTÜWXn YpTN£�o¦¤2]IT¢º¼n�]Kn�²2T�? A `3� Ä RB¶ ¹ £ £�oKU�£(]IW�n�º�WIÀe¸¾o_³V£�YpU�£�¸rs�²Ý:1Ñ



�G������� CXA-�/ANL��"� � ����H� ���$
üL,�(A-���"�9�"�$�2M

³G´sPÔ:hj��@H�:B9/df7�<�º�:hª��Ðg/9 �ÇHILIFóC^
@��HÆ��A�JNC�A��4H,C!����ÇA$�NLXH,C\�!�$)�
¾A+���"���BCIA\� Cl�"�pM��
A�	Ü	�
���f)��=HIL,H�A|�NLXH,C\�r�|)�
rA��ÆL
FXA��3)§C�
v��J�)¯H,)¯A�	��VC;�Æ)��=H��(F1FXA+���3�
ëL(�$�[H!�M)�A�%�)��=H&��A"�"�üL�A�J$)��
��BH\�Å
��0)��=H
LIF�
rH!�2FXH��éJfL;)�
�2F!�|)�
¾A+�����b%��ÆA(J�� �4HÔCIH���J HIL-)ÎH\�
�¾A+�|���z)ÎH,C��àL;)v�$)�JfL-���éJfL;)�
%��	����Q)��$
ëL�
üL��=H4FXHXLóLl�VC(�f%ÐAVC�L1J�F¦FIHXLóL(%ÎJC�*FIA+���3�¾H+)�
rA���A+%K)��=HÔLIF�
rH!�2FXHNM���
ëL-)�����*)¯Hl�¾HXL¦FXA-�/HIL»A��
	��$
ÐFz�Æ��A(J���� �VH��;�$�3�
rH+��%ÐAVC
A4C���H¦H!�®��C!���3)¯H+�®)�
��[H�%ÐA4CDA$�NLXH,C\�!�$)�
¾A+�ÆL�CIHl�#�|)ÎH\�E)¯A¼)���
üL��BCXA��IHéF\)?M"@=AVCDHr��Fz�p�$
����C
§F!�|)ÎH
)��BHµ���$)�JNCIHlA+%*)��BHÔA|�fL,HXC;�r�|)�
rA��ÆL-� ���p�Å��HXL¦F?C�
v��Ht)��BH�
����\A4C\)v�"�2FXH�A�%*)��=H�A$�NLXH,C\�!�$)�
¾A+�ÆLÝ�BCXA-�/ANL,H+���=H,CIH�
�E)��=HDFIA+�3)¯Hl�p)
A+%�)��BH�Hl�3)�
üCXH��BCIA\� Cl�"�pM&���
�f
�)U)ÎH��p)U)¯ASA��=H����+��H�.
ßKÀ2T}Ue]In�s�]¦£�Y�½eTNoI³4]¦¸rZ\TN½�¤e²e½eTV]�RB³V¸rTN²hWI¸#4�³�FÆ¤eoXWI¸#4�³V£(WI¸¾n�²�]IT"½h¤�¸r]ITNopWIÀ2Ty½2TVWXTN³4WI¸rn�²�£�²e½�º¼n�q¾qrnf±KÖ�¤2U�n�ºpÕNÄ
RB¶·T ¹ £�n�¤eW�WXn�£�]¦TN½eoIÀe¸rº¼Wpn�º Õ�� b=Ñ ÁÜ¤2]�Ue]In�s�]¦£�Y Àe£�o�WIÀ2T ½�¤e£�q_£�¸¾Y�n�ºSWXTNoXWI¸¾²es�º¼n�]�WIÀeT}Ue]ITNoITN²e³4Tyn�º
ÀhthU\n�WIÀ2TNoI¸ØÓVTN½}oXtBoXWXTNY�£(WI¸¾³Vo8±_À�¸¾qrTSº¯¤2]IWIÀ2TV]8³4n�²eoXWX]¦£�¸¾²�¸¾²2s�WIÀ2T�£�Ypn�¤e²hW·£�²�½y²e£(WI¤e]IT[n�ºlWIÀ2T�½e£(]Iµ�TN²eTV]Is�t�¸¾²
WIÀ2TÜq¾¸rµ�TNqrtpTVÓ�TN²hWÇWIÀe£(W�oXtBoXWXTNY�£(WI¸¾³Vo�£(]ITÜoIY�£�q§qÎÑÔÁÜ¤2]D½�¸¾oI³4nfÓ�TV]¦t n�º�RB¶ ÕNÈ�È�× T"½ « ¿8q¾½�È�×�"½2TNYpn�²eoIWX]¦£(WXTN½�WIÀe£(W
±_¸¾½eT4Ö�£(]ITN£�½2TVWXTN³4WXn�]¦o.n�²�q§£(]Is�T�WXTNqrTNoI³4n�U\TNoG£(W[T4á2³4TNq¾qrTN²hW[oI¸rWXTNo.²2nf± TN²e£(Z�qrTpWIÀeT�½e¸¾o¦³4nfÓ�TV]It�n�º_RB¶·T ¹ £}n�¤2W
WXn0? A Õ�� b=Ñ8Ù2n�]S£ oXTN£(]¦³1À n�¤2W_WXn�WIÀe¸¾o_]ITN½eoIÀe¸¾ºÐWVa A ÕNÄ s�nhnB½ RB¶_T ¹ £�³V£�² Z/T.Àe£(]IÓ�TNoXWXTN½�½e¤2]1¸¾²2spWIÀ2TGq¾£(]Is�T
³V£�YpU�£�¸¾s�²¢Ue]In�U\n�oXTN½[À2TV]IT�Ñ;ß_Àh¤eoNaf±
TDÀe£fÓ�TÔn�UeWI¸¾Y ¸#ÓVTN½SWIÀ2T�]¦TN½eoIÀe¸rº¼W�½e¸¾oIWX]¦¸rZ�¤2WI¸¾n�²_n�ºBWIÀ2TNoXTDUe]In�U\n�oXTN½.R2¶_T ¹ £
±_¸rWIÀ�£�²�¤eUeU\TV]�TN²ÆÓ�TNq¾n�U/T8oXTVW
ZhtpWIÀ2T8²h¤�Y[Z\TV]Ôn�º;R2¶_T ¹ £.±_Àe¸¾³1À�³V£�²�Z\T_½e¸¾oI³4n�Ó�TV]ITN½ £�²e½ oIU/TN³4WX]¦n�oI³4n�U�¸¾³V£�q¾q¾t
³4n�²p4e]1YpTN½ £�o
£[º¯¤e²e³4WI¸¾n�²pn�º"]ITN½eoIÀ�¸rºÐWVaÆZ�¤2WD½eTN³4]ITN£�oXTN½�WXnG£�³V³4n�¤e²hW
ºÐn�]Ç¥�n�¸¾oIoXn�²�/�¤e³4WI¤e£(WI¸¾n�²eoVah¤�²e³4TV]IWI£�¸¾²hWI¸rTNo
¸¾²pWIÀeT8RB¶ ¹ £¢]¦£(WXT�a=£�²�½�¤eoI¸¾²es�?Æ� Õ�� b.£�oÔ£�² ¤eUeU\TV]�q¾¸¾Y�¸rWVÑ�< T·Àe£fÓ�T·º¯¤2]IWIÀeTV]lTNYpU�Àe£�oI¸ØÓVTN½p]ITN½eoIÀ�¸rºÐWIo»±·À2TV]IT
³4]In�oIoXÖz4�qrWXTV][ÝÜÖ�³4n�]¦]ITN³4WI¸rn�²eo¢£(]¦T oIY�£�q¾q&Ñ�ÛS¸rÓ�TN² WIÀ2TNoXT�³4n�²eoXWX]¦£�¸¾²hWIoVa�n�¤e][³V£�q¾³V¤eq¾£(WI¸¾n�²eoVa�6¯oXTVT�Ù�¸¾s2Ñ�b(³C:ÜoIÀ2n�±
WIÀe£(W»W�±
n¼? A Õ�� b¢RB¶_T ¹ £Ü£�qrn�²2sÜ±_¸rWIÀ.WIÀ2]ITVT�? A `3� ×�Ä.RB¶_T ¹ £Ü£�²e½GWXTN²E?���`3� ×�Ä[RB¶·T ¹ £ÜY�£(µ�T�WIÀ2TÇs�]ITN£(WXTNoIW
¸¾YpU�]InfÓ�TNYpTN²hW�n�Ó�TV]ln�¤2];³V¤e]I]ITN²hW�]ITNoI¤�qrWIo�6¯Ù»¸rs�oVÑ(b(£ ��b Z�:1a�£�²e½.£�q¾oXn·³V£�²GZ\T�T�ô ³V¸¾TN²ÆWIqrt¢½�¸¾oI³4nfÓ�TV]¦TN½[WXn�s�TVWIÀ2TV]fÑ
¥ÔÀen�WXn�YpTVWX]It n�º;WIÀ2TNoXT[RB¶·T ¹ £Bae£�qrn�²2sG±_¸rWIÀ oXU\TN³4WX]In�o¦³4n�Uht�£�²e½ ´ÔÖ ¹ ³4n�qrn�]¦o
n�º�n�²eT8n�]�Ypn�]¦Tf? A `3� ÄpRB¶·T ¹ £
£�q¾oXn�£�q§qrnf±Ì½=¤2TNoXWI¸¾n�²eo�n�º�RB¶ ¹ £pTVÓ�n�q¾¤eWI¸rn�²�£�²e½�£(Z�²en�]¦Y�£�q�½e¤�oXWÇWXn�Z\T¢½e¸r]ITN³4WIqrt�£�½e½2]ITNo¦oXTN½"Ñ
ßKÀ2T�T4áBU/TV]1¸¾YpTN²hW.³4n�²eoI¸§oXWIo[n�º·WIÀ2]ITVT�n�Z�oXTV]IÓ(£(WI¸rn�²e£�q
³4n�YpU\n�²2TN²hWIoVÍ�£ oXTN£(]¦³1À�½e¤2]¦¸§²2s�±_Àe¸§³¦À�WIÀeT�R2¶�³V£�²BÖ
½e¸¾½�£(WXTNo8£(]¦TGº¼n�¤e²e½�a\oIU/TN³4WX]¦n�oI³4n�U�¸¾³�³4n�²p4e]1Y�£(WI¸rn�²"a"³Vq¾£�oIo¦¸#4�³V£(WI¸rn�²�£�²e½ ]ITN½eo¦Àe¸rº¼W·½2TVWXTV]¦Y ¸¾²e£(WI¸rn�²yn�ºÔWIÀ2T RB¶
³V£�²e½e¸§½e£(WXTNoVa*£�²�½�n�UeWI¸¾³V£�q;£�²e½}¶ ¹ Â º¼n�q¾qrnf±KÖ�¤2U�WXn n�Z�WI£�¸¾²�WIÀ2TpRB¶ ¹ £ q¾¸rs�ÀhWI³V¤2]IÓ�TNoVÑ�ßKÀ2T.R2¶ ¹ £ ½�¸¾oI³4nfÓ�TV]1¸rTNo
]IT"½=¤e¸r]IT.½2TVTVUy±·¸¾½2T4Öz4eTNq¾½}¸¾Y�£(s�¸¾²2s�n�²}WIÀeTpmÇß ¹ Á É(Ö�Y ±·¸rWIÀyÃ�Á¢RB¿ ¹ mÜÑ*ßKÀ2T.oXU\TN³4WX]In�oI³4n�U�¸¾³G³4n�²p4e]1Y�£(WI¸rn�²
±_¸¾q§q;Z\Tpn�ZeWI£�¸§²2TN½�¤eoI¸§²2s�ÝSTN³Iµ £�²e½�D8°BßSÑ;ßKÀ2TpU�À2n�WXn�Y�TVWX]¦¸¾³pº¼n�q¾qrn�±�Ö�¤2U�£(WÆ? A Õ�� b�±_¸¾q¾q�Z\T�¤e²e½eTV]IWI£(µ�TN²
Z=t�ÞSRBß 6¼n�UeWI¸¾³V£�qv:Ç£�²e½}Û8TNY�¸§²e¸&6¯¶ ¹ Â�:1a�ºÐn�q¾q¾nf±�Ö�¤2U�£(W,? A `3� ×�Ä�Z=t�ÞSRBßÜ6¼n�U�WI¸¾³V£�q�:
£�²e½ÛDÜ°BßÜ6¯¶ ¹ Âf:1a�£�²e½
WIÀe£(W_£(WG?"!�`3� ×�Ä�Z=t�£�³4n�Y.Z�¸¾²e£(WI¸rn�² n�ºµ< ¹(= ¶Ê6¼n�UeWI¸¾³V£�q�:1a*¶·ßKß 6¼n�U�WI¸¾³V£�q�:1a�£�²e½�D8°BßÜ6¼n�UeWI¸§³V£�q#
 ¶ ¹ Âf:1Ñ
ßKÀ2TDZ�£�oI¸¾³�Ue]InB½e¤e³4W�n�ºeWIÀeTÔn�Z�oXTV]¦Ó £(WI¸rn�²�o�±_¸§q¾q�Z\TÔ£8³4n�YpU�qrTVWXT
q¾¸rs�ÀhWI³V¤2]IÓ�TD¸§²¢]ITNoXWXº¼]¦£�YpTÇ´ 6¼º¼n�]lR2¶_TÇ£(W�?Q� ÕC:
n�]»ËÌ6¼ºÐn�]�RB¶·T
£(Wµ?�B ÕC:�£�²e½G£·´DÖzD ³4n�q¾n�]�£(W»Y�£ á2¸¾Y.¤�Y º¼n�]�£�q§q=RB¶·T ¹ £BÑ�ß_À2TDq¾¸¾s�ÀÆWI³V¤2]¦Ó�TÔ±_¸¾½eWIÀ[¸¾o�TNoIoXTN²hWI¸¾£�q
º¼n�]ÔoXWI£�²e½e£(]1½e¸#ÓN¸¾²2s8WIÀ2T·RB¶·T�aÆ£�oDR2¶_T�±_¸¾WIÀ�±_¸¾½2TV]lq¾¸rs�ÀhWI³V¤2]IÓ�TNoÔ£(]ITK¸¾²hWX]¦¸¾²eoI¸§³V£�q¾qrt¢Ypn�]ITKq§¤eY�¸¾²2n�¤�o�WIÀe£�²�WIÀen�oXT
±_¸rWIÀ�²�£(]I]Inf±
TV]·q§¸rs�ÀÆWI³V¤e]IÓ�TNoVÑ�¿8½e½e¸rWI¸rn�²�£�q*]¦TNoXWXºÐ]1£�YpT¢´DÖD£�²e½ÛD·Ö&Z�£�²e½�Y £(s�²e¸rWI¤e½2TNo�£(W·U\TN£(µ�£(]IT.²2TN³4TNoIoI£(]It
º¼n�]¢R2¶_T�£(WÅ?�B ÕGZ\TN³V£�¤eoXTGn�º�WIÀ2TpoI¤eoI³4TVU�WI¸rZ�¸¾q¾¸¾W�t�n�º�WIÀ2Tp£(Z�oXn�q¾¤eWXTGË Y £(s�²e¸rWI¤e½2T.WXn�¸¾²ÆWX]1¸¾²eoI¸¾³¢Ó £(]¦¸§£(WI¸rn�²eo
£�²e½yÀ2n�oXW8s�£�q¾£ á=t�½�¤eoXWKT4áBWI¸¾²e³4WI¸rn�²�ÑKßKÀ2TNoXTGYpTN£�oI¤2]ITNY�TN²ÆWIoÜ£(]IT.º¼¤e²�½e£�YpTN²hWI£�q�WXn�WIÀ2T.³4n�²eoIWX]¦¤e³4WI¸rn�²yn�ºlWIÀ2T
RB¶ ¹ £SÞ8¤2ZeZ�q¾T
½e¸§£(s�]¦£�Y�Ñ»Ù2n�]�n�²2T�n�]ÔY�n�]IT�? A `3� Ä[R2¶_T ¹ £Ü±_¸rWIÀGTN£(]¦qrt�½e¸¾oI³4n�Ó�TV]It�aÆÀe¸¾s�À ReÅ ¶ oXU\TN³4WX]In�o¦³4n�Uht
±_¸¾q§q2Z\T8¤eoITN½ WXnp½2TVWXTV]¦Y ¸¾²2T_WIÀeTSRB¶ ¹ £�YpTVWI£�q¾q¾¸§³V¸rW�t�¤eo¦¸¾²2s¢]ITNoIWXºÐ]¦£�Y�T8ËGD º¼TN£(WI¤2]ITNoÅ6¼º¼n�]
±·Àe¸¾³¦À�³4n�YpU�£(]1¸¾oXn�²
qrn�±�ÖzÓ.oXU\TN³4WX]¦£�£(]IT[Z\TN¸¾²espn�ZeWI£�¸¾²2TN½y±_¸rWIÀ}b É ÞSRBß n�]IZ*¸rWIo;:Ç£�²e½yq¾¸¾²2TS]1£(WI¸rn�q¾¤�Y�¸¾²2n�oI¸¾W�t�¸§²e½e¸¾³V£(WXn�]¦o�� 6&RB¸ ¹¦¹ :
« ¶8¤2sÆÈ�Ä�'6¯oXTVTSÙ�¸¾s2ÑB^$:1ÑÔÙen�]
WIÀeTNoXT8o¦£�YpT[RB¶_T ¹ £BaB]ITNoIWXºÐ]¦£�Y�T8´DÖ ¹ ³4n�qrn�]�6¯¤eo¦¸¾²2s%$/Ö�£�²e½ÛF(Ö&Z*£�²e½�n�Z�oITV]IÓ £(WI¸¾n�²eo
º¼]In�YþDÜ°BßG:K±_¸¾q¾q\Z\T.¤�oXTN½}WXn ½2TVWXTV]¦Y ¸¾²2T¢WIÀ2TGº¯¤eq¾q�À2n�oIW,Ö&s�£�q¾£ á=t}T4á=WI¸¾²�³4WI¸rn�²yq§£N±Ê6¼]¦£(WIÀ2TV]8WIÀe£�²y£�o¦oI¤eY�¸¾²es ¸rW
º¼]In�Y ´DÖzD YpTN£�oI¤2]ITNY�TN²ÆWIo;:
ßKÀ2TNoIT_n�Z�oXTV]¦Ó £(WI¸rn�²�oD£(]IT8Ó�TV]It�½2TNY £�²e½e¸¾²2s2a=oXWI£(]IWI¸¾²es[±_¸rWIÀ WIÀ2T·oITN£(]¦³¦À»6¯½2TNoI³4]1¸rZ\TN½ ¤e²e½eTV]ÇmÇß ¹ ÁàÉ(Ö�Y WXTN³1ÀBÖ
²e¸¾³V£�q�½2TNoI³4]¦¸rU�WI¸rn�²Ý:1ÑÇ¿ oI¤e³V³4TNoIoXº¯¤eq�oITN£(]¦³¦À ¸¾oK]¦T"½h¤e¸¾]ITN½�WXn º¼TVTN½ £�q¾q"n�ºlWIÀ2TGoI³¦À2TN½�¤eqrTN½�º¼n�q¾qrn�±�Ö�¤2UÚ6¯¸¾²�³Vq¾¤e½e¸¾²es
ÞSRBßG:1ÑsÖÆO"©;ª�d�O;:�ªf:h7ej þ�O'&�:�P�j�iÝP�i�ªf:(&��Ðd�O d�O;:�c®Ö.¡*),+�w;H -.)�¨�«�¡ c �¼ª�d�O;:ÚH�i�ªVd�þ�j��Ðd��¼þ�7�<
7eª"PÔ:hþ�d.i�ÿDd�O��¼ª�P�j iYP�i*ªN7�<?Ñ�ßKÀ2T_²eT4á=W
Ypn�oXWD³4]1¸rWI¸¾³V£�qe£�oXU\TN³4W
¸¾oÔ¶ ¹ Â U�À2n�WXn�Y�TVWX]Itpn�º�? A Õ�� bGRB¶_T ¹ £¢WIÀe£(W
WIÀ2T
£�½2Ó�TN²ÆW�n�º*Û8TNY�¸§²e¸ÆY�£(µ�TNo;U\n�oIoI¸rZ*qrT,6¯oXTVTKÛ8TNY�¸¾²e¸�WXTN³¦Àe²e¸§³V£�qh½2TNo¦³4]¦¸rUeWI¸rn�²�:1Ñs<�¸¾WIÀ2n�¤2W�WIÀeTNoXTÔn�Z�oITV]IÓ £(WI¸¾n�²eo
n�¤2]ÜÀe¸rs�À2TNoIW,Ö(?�ÞSRBßÇÖ&n�Z�oITV]IÓ�TN½�R2¶_T ¹ £�³V£�²e²2n�W8Z\T.³4n�]I]ITN³4WXTN½�º¼n�]ÜÀ2n�oXW,Ö&s�£�q¾£ áBt�T4áBWI¸¾²e³4WI¸rn�²"Ñ·Ù�¸§²e£�q¾qrt�a/Àe¸rs�ÀBÖ
½=¤e£�q¾¸rW?tpn�UeWI¸¾³V£�q/q¾¸rs�ÀhWI³V¤2]IÓ�T_º¼n�q¾qrn�±�Ö�¤2U�ºÐn�]
WIÀ2TÜqrnf±
TNoXW,Ö(? RB¶·T ¹ £[Z\TN²2T�4�WIo�s�]ITN£(WIqrt ºÐ]In�Y £®½h¤2TN¤eT4Ö�oI³¦À2TN½�¤eqrTN½
WXTNqrTNoI³4n�U\T[o¦¤e³¦À�£�o,< ¹^= ¶KÖóR = ¶Ê6¯oXTVT�< ¹(= ¶_ÖóR = ¶ WXTN³1Àe²e¸¾³V£�q�½eTNoI³4]¦¸rUeWI¸¾n�²Ý:1Ñ



�G������� CXA-�/ANL��"� � ����H0/ ���$
üL,�(A-���"�9�"�$�2M

6¢j�:�JK�¼i*©;ª"1�ªN:�i*ÿ,¸�)�«2) ¶;7eþ��¯<@�Ðd��¼:hª ��
ëL-)Ý�"���¾A�Fl�$)�
¾A+�ÆL;A�%*)¯Hl�¾HXL¦FXA-�/H�)�
��[HDA+�f%��(F�
��
�)�
rHIL�� �r��
�#�$���¾H�)���CIA(J"���
�G����� )ÎA�)��=H � C�
�2F^
¯�������b�3�4HIL-)�
 �|�|)ÎA4CG�ÆJNC�
��|�Û)��=H����NL;)&����Hr�NCóL-��)¯A+��H+)��=H,CÅ	�
v)��5)��=H¢F1JNCóCXH!�3)»L;)v�$)�JfL_A�%')��=H¼� �|)@�
�§F�
�)ÎHK�"J����
§F!�|)�
¾A+�hL'	��=HXCXH&�-�$�BCIAr�2C^
#�|)ÎH�.éM�3Q�NC^�®	�
�)��®�"�Æ�NL;)¯HXC^
ëL(�®)��BAVLXH&����¾A�F!�|)�
rA��ÆL�A�%�)�
�¢H�CIHl�#�|)¯H+��)¯AÅ)��=H�F1JNCóCIHl�3)
�BCIAr�\AVLl���¯M
º�:3H�i/9�ªVd�j�72d�:�N ¨"©;þ�þ�:=ªNªN:=ª�®
Á8Ó�TV]pWIÀ2T�U*£�oXW�ºÐTV±�t�TN£(]¦o�±DT�Àe£fÓ�T�½e¸¾oI³4n�Ó�TV]ITN½�£�²e½�oXWI¤�½e¸rTN½ B_×(`�RB¶·T�6 A Ê ` £(W�mÇß ¹ Á�:[£(Wp]ITN½eoIÀe¸¾ºÐWIo
?®��`3�õ`�^C¿*Õ�� b(`BÑt< T_Àe£fÓ�TKº¼n�q¾qrnf±
TN½�TN£�³¦À n�º*WIÀeTNoXT8RB¶·TÇ±_¸rWIÀ�U�À2n�WXn�Y�TVWX]It.n�Ó�TV]ÔWIÀ2TKq§¸rs�ÀÆWl³V¤2]¦Ó�T¼6¼Z/TVs�¸§²e²e¸¾²2s
Z\TVºÐn�]¦Tpn�].£(W[Y�£ á2¸¾YG¤eY q¾¸¾s�ÀÆW¢¸¾² £�q§Ypn�oXW¢TVÓ�TV]It ³V£�oXT�:¢£�²e½�oXU\TN³4WX]In�o¦³4n�Uht�²2TN£(][U/TN£(µ�º¼n�][Ypn�oXWVÑ�¿·q§Ypn�oXW
£�q¾q�n�ºln�¤2]SR2¶_TG£(]IT.ßDthU\T ¹ £�oI¸¾²e³4TpRB¶_T ¹ £�£(]ITGW�t=U�¸¾³V£�q¾qrt�b�Y�£(s�²e¸rWI¤e½eTNoKZe]¦¸¾s�ÀÆWXTV]·WIÀe£�²}WIÀeT[n�WIÀ2TV]ÜW�t=U\TNoVÑ
ßKÀe¸¾]IWXTVTN²�RB¶·T ¹ £�À�£NÓ�T�Z\TVTN² n�Z�oITV]IÓ�TN½ Z=t WIÀeT�ÞÜRBß¢Ñ�¶·¸¾²eTVWXTVTN² n�WIÀ2TV]¦o[ºÐn�]¦Y�TN½ WIÀ2T�³4n�]IT�n�ºÇWIÀ2T�RBUe]¦¸¾²2s
ÕNÈ�È�È ¶·TN£(]IZ=t�mÇ£�Y�U�£�¸rs�²�6¯£ ³V£�YpU�£�¸¾s�²�WXn�oXWI¤e½2tqrnf±�Ö&]¦TN½eoIÀe¸rº¼WVa&? � `3�¾Õ(a�RB¶·T ¹ £�:1ÑßKÀeT�]¦TNoI¤eqrWIopÀe£fÓ�T
Z\TVTN²�U�¤2Z�q¾¸§oIÀ2TN½�¸¾² ¥�TV]¦q¾YG¤2WXWXTV][PV$
%(5#�¾a"ÕNÈ�È�Êha*¥�TV]¦q§Y.¤2WXWXTV][PN$Ô%(5#�¾a�ÕNÈ�È�×=a�£�²�½�¥;TV]1q¾Y.¤eWXWXTV]¢PN$D%(5#�§a\ÕNÈ�È�È=a/£�²e½
£�½e½e¸¾WI¸rn�²e£�q/U�£(U\TV]¦o�£(]IT[¸§² Ue]ITVU�£(]¦£(WI¸¾n�²"Ñ
4 mÇß ¹ Á É(Ö�Y Ã}£(]éÅ ¿·Ue]�`�`�< T�±
TV]IT�£f±
£(]¦½eTN½�º¼n�¤2].²�¸rs�ÀÆWIo.º¼n�]¼4�²e£�qÔ]ITVº¼TV]ITN²e³4T�oIU/TN³4WX]1£�n�º·RB¶·T�º¼]In�Y
WIÀ2TGÓ�TV]It�oI¤e³V³4TNo¦oXº¼¤�q�R=Ue]1¸¾²2s�ÕNÈ�È�È ¶·TN£(]IZhtym�£�YpU�£�¸rs�²"ÑÜRB¤2Z�oXWI£�²hWI¸¾£�q�WI¸¾YpT[±Ç£�oÜqrn�oXW·nfÓ�TV]ÜWIÀ2TGºÐn�¤2]Ü²e¸rs�ÀhWIo
½e¤2TpWXn}WXTN³¦Àe²e¸§³V£�q�Ue]In�Z*qrTNY�oÜ£(W[WIÀ2TpWXTNq¾TNoI³4n�U\T�Ñ�Ù»¸¾²e£�q»]ITVº¼TV]ITN²e³4T�oXU\TN³4WX]¦£�6¯¸ÎÑÒT�Ñ £(º¼WXTV][WIÀeT�RB¶ Àe£�oSº¯£�½2TN½Ý:
£�²e½ ¸¾YpUe]In�Ó�TN½ À2n�oIW,Ö&s�£�q¾£ á=t�]¦TN½eoIÀe¸rº¼WIop±
TV]IT�n�ZeWI£�¸§²2TN½�º¼n�]yÕV`�RB¶·T}£�²e½ £(]¦Ty³V¤2]I]¦TN²ÆWIqrtZ\TN¸¾²2s ]ITN½�¤e³4TN½"Ñ
¿8½e½e¸rWI¸rn�²�£�q¾qrt�a=WIÀ2]ITVTGRB¶·TS±
TV]IT[³4n�²p4e]1YpTN½�¸¾² ¹ ¿�ËÜmÇoNÑ
4 m�ß ¹ Á Õ(Ñ Ä�Ö�Y Ù2TVZ/Å ¿·Ue]G`�`Û< T�±
TV]IT £N±Ç£(]¦½2TN½�oI¸ëá�²e¸rs�ÀhWIoSºÐn�]¼4�²e£�q65 798	:<;�U�Àen�WXn�YpTVWX]It ]ITVºÐTV]¦TN²e³4T
U\n�¸¾²hWIo�º¼n�]�RB¶·T8ºÐ]In�Y WIÀ2T¢R=Ue]¦¸¾²es�ÕNÈ�È�È.¶·TN£(]IZ=t�mÇ£�YpU*£�¸rs�²"Ñ�< T8n�Z�WI£�¸¾²2TN½�4�²e£�q2]ITVº¼TV]ITN²e³4TNoÅ6¯¸ÎÑÒT�Ñ�£(º¼WXTV]ÇWIÀ2T
RB¶ Àe£�o�º¯£�½2TN½Ý:Dº¼n�].ÕNÄ R2¶_T�Ñ
4 Ý[¥Ô¶SÁ É(Ö�Y ¿·Ue]ÔÈ�Èf< TK±
TV]ITK£N±Ç£(]¦½2TN½ W�±
n[²e¸rs�ÀhWIo�£(WlWIÀ2T·Ý¢¥Ô¶SÁ É(Ö�Y WXn¢n�ZeWI£�¸§²�oXU\TN³4WX]¦£�qBWI¸¾YpTKoITV]¦¸rTNo
º¼n�]·RB¶_T ¹ £�½e¸¾oI³4n�Ó�TV]ITN½�£�o�U�£(]IWÇn�º;WIÀ2TS¶_TN£(]IZ=t m�£�YpU�£�¸rs�²"ÑDÁS²�WIÀeT�4�]¦oXW
n�º;WIÀ2TNoITÜ²�¸rs�ÀÆWIo
±
T¢oI¤e³V³4TNoIoIº¼¤eq§qrt
n�ZeWI£�¸¾²eTN½yoXU\TN³4WX]¦£ ºÐn�]�Õ4É}RB¶·T ¹ £ º¼]In�Y WIÀeT.WXn�WI£�q»oI£�YpU*qrT[n�ºKÕNÈ RB¶·T ¹ £�±_À�¸¾³¦À Àe£�½}¸§²ÆWXTN²eo¦¸rÓ�T[º¼n�q¾qrn�±�Ö�¤2U�Ñ
ßKÀ2T¢oITN³4n�²e½�n�º»WIÀ2TNoXT[²�¸rs�ÀÆWIoÇ±Ç£�o_¤�²h¤eo¦£(Z�qrTS½e¤2TSWXn oIWX]In�²2sp±_¸¾²�½eoVÑ
4 Ý¢¥Ô¶SÁ�b=Ñ¾ÕéÖ�Y ¿_Ue]GÈ�È0< T ±
TV]IT £f±
£(]¦½eTN½�º¼n�¤2][²e¸rs�ÀhWIo¢WXn}n�ZeWI£�¸¾²=5>7?8	:<;�U*À2n�WXn�YpTVWX]It�n�º�¶_TN£(]¦Zht
mÇ£�YpU*£�¸rs�²�RB¶·T ¹ £BÑ�Þ·£�qrº
n�ºÇWIÀe¸¾oÜWI¸¾Y�Tp±
£�o.qrn�oXW¢½e¤2TpWXny³Vqrn�¤e½eoÜn�]GoXWX]In�²2s�±_¸§²e½eoVÑpßKÀ2TpZ*£�q¾£�²e³4Tpn�ºÇWIÀ2T
¸¾Y�£(s�¸§²2sp½e£(WI£ ¸¾oÇZ\TN¸¾²esG]¦TN½e¤e³4TN½"Ñ
4 m�ß ¹ Á É(Ö�Y ¿_Ue]
È�È=Í�< T·±DTV]ITK£f±
£(]1½2TN½�W?±Dn[²�¸rs�ÀÆWIo�ºÐn�]U4�²�£�qBU�À2n�WXn�YpTVWX]¦¸§³ÇºÐn�q¾q¾nf±_¤2U�£(WlWIÀeT8mÇß ¹ Á É(Ö�Y
WXn[U�]InfÓB¸¾½2T_À�¸rs�À�½=¤e£�q¾¸rW?t.]ITVº¼TV]ITN²e³4T8¸¾Y�£(s�TNo
¸¾²pZ\n�WIÀ9: £�²�½";YÐ ºÐn�]ÇYpn�oXWÔn�º"WIÀ2T·Àe¸¾s�ÀBÖ(?.RB¶·T·½e¸§oI³4nfÓ�TV]ITN½�¸¾²
WIÀ2T8Ue]ITVÓB¸rn�¤eoÔW�±
n�oITNYpTNoXWXTV]¦oVÑD´Dn�WIÀ ²e¸¾s�ÀÆWIoD±DTV]¦TÜ³Vq¾TN£(]NahZ*¤2WDÀe£�q¾º"n�º�WIÀ2T�4e]¦oXW
²e¸rs�ÀhWD±Ç£�oÇqrn�oXWÔWXnp³4n�YpU*¤2WXTV]
Ue]In�Z*qrTNY�oVÑ[Ù»¸¾²�£�q�£�²�£�qrt=o¦¸¾o8n�ºÔWIÀ2T�RB¶·Tpq¾¸rs�ÀhWI³V¤2]IÓ�TNoÜº¼n�]S±_Àe¸¾³1À 4�²e£�q�]ITVº¼TV]ITN²e³4T�¸¾Y�£(s�TNoÜ±
TV]ITpn�ZeWI£�¸§²2TN½ ¸¾o
²2n�± ¤e²e½eTV]I±
£ft�Ñ�ßKÀ2TKU*À2n�WXn�YpTVWX]It�±_¸¾q§qBZ/T·³4n�Y[Z�¸§²2TN½�±_¸¾WIÀ�ÞÜR2ß�U�À2n�WXn�Y�TVWX]It�WXn[Ue]In�Ó=¸§½2T_oI¸rs�²�¸#4�³V£�²hW�²2TV±
³4n�²eoXWX]1£�¸¾²ÆWIoKn�²�WIÀ2T¢³4n�oIY�n�qrn�s�¸¾³V£�q�U*£(]¦£�YpTVWXTV]¦oVÑ
4 mÇß ¹ Á�Õ(Ñ Ä�Ö�Y�Ãy£(]éÅ ¿·Ue]�È�È�< T�±
TV]IT £f±
£(]1½2TN½àoXTVÓ�TN²à²e¸rs�ÀhWIo WXnn�ZeWI£�¸¾²@5 798	:<;�U*À2n�WXn�YpTVWX]It�n�º
¶·TN£(]IZht�mÇ£�YpU�£�¸rs�²�RB¶·T ¹ £BÑ�Ã}n�oXWGn�ºKWIÀe¸¾o[WI¸¾YpT�±
£�o�¤eo¦£(Z�qrT�a»£�²e½�WIÀeT�U�Àen�WXn�YpTVWX]It�¸¾o[Z\TN¸¾²2s�]ITN½�¤e³4TN½"a
¤eoI¸§²2s�WIÀ2TÅ4�²e£�q\]ITVº¼TV]ITN²e³4TNo_±_Àe¸¾³1À ±DTV]¦T¢WI£(µ�TN²y¸§²}R=Ue]¦¸¾²es�b(`�`�`BÑ
4 mÇß ¹ Á `BÑ È�Ö�YwÃ}£(]4Å ¿_Ue]¢È�È�< Tp±
TV]ITp£N±Ç£(]¦½2TN½�º¼n�¤2] AÜ¸r]¦TN³4WXn�]"Çõo<AÜ¸¾oI³4]ITVWI¸rn�²�£(]It}²e¸rs�ÀhWIoÜ½e¤2]¦¸§²2s�Ze]¦¸¾s�ÀÆW
WI¸¾YpT�WXn�n�ZeWI£�¸§²(5>798B:<;�U*À2n�WXn�YpTVWX]Ityn�ºÔWIÀ2T�Ze]¦¸¾s�ÀÆWXTV]S¶·TN£(]IZht�mÇ£�YpU*£�¸rs�²�RB¶_T ¹ £BÑGÃ}n�oXWSn�ºÔWIÀ�¸¾o8WI¸¾YpT
±Ç£�o_¤eoI£(Z*qrT�a2£�²e½�WIÀ2T¢U*À2n�WXn�YpTVWX]It ¸¾o�Z\TN¸¾²2s�]ITN½�¤e³4TN½"Ñ
4 mÇß ¹ Á É(Ö�Y Ã}£(]}È�ÈI< T ±
TV]IT £N±Ç£(]¦½2TN½àº¼n�¤2]�²e¸rs�ÀhWIo�WXn�oI³4]ITVTN² £�²e½�n�ZeWI£�¸¾²àoXU\TN³4WX]¦£�q8WI¸¾Y�T�oITV]¦¸rTNo
º¼n�]G²2TN£(]¦Zht�o¦¤2U\TV]¦²2nfÓ(£}½�¸¾oI³4nfÓ�TV]¦TN½£�oGU�£(]¦W[n�ºKWIÀ2T�R=Ue]1¸¾²2s�ÕNÈ�È�È ¶_TN£(]¦Zht�mÇ£�YpU�£�¸rs�²�Ñ�<�¸¾WIÀ�WIÀ2T�mÇß ¹ Á
É(Ö�Y�±
T�o¦³4]ITVTN²2TN½�WIÀ2T�Z�¤eqrµ�n�º[WIÀ2T�É�` RB¶_T�½e¸¾o¦³4nfÓ�TV]ITN½ ¸¾² WIÀe¸¾o�mÇ£�YpU*£�¸rs�²"a_£�²e½�n�ZeWI£�¸§²2TN½�nfÓ�TV]}Àe£�q¾º
n�º�WIÀ2T oXU\TN³4WX]¦£�q�WI¸§YpT4Ö�oXTV]¦¸rTNo.½e£(WI£yºÐn�]GWIÀ2T m�£�YpU�£�¸rs�²"Ñ�ß_À2T�½e¸§oI³4nfÓ�TV]¦¸¾TNo[º¼]In�Y m�ß ¹ Á�±DTV]¦T�]ITVU\n�]IWXTN½�¸¾²
¹ ¿�ËÜm�Çõo Ê=ÕNb�× 6&RB¶GÕNÈ�È�È(£�o;:1a·Ê=ÕN^(`�6&RB¶.ÕNÈ�È�È(£f±¢a·RB¶GÕNÈ�È�È(£ á/a·R2¶.ÕNÈ�È�È(£ftp:1a8Ê=ÕN^BÕI6&RB¶GÕNÈ�È�È(£�Ó�a·RB¶.ÕNÈ�È�È Z*£Ba
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RB¶GÕNÈ�È�È ZeZ�:1a
Ê=ÕN^ É 6&R2¶.ÕNÈ�È�È Z\T�aÇR2¶.ÕNÈ�È�È Zeº;:1aD£�²e½�Ê=ÕN^�Ø 6&RB¶.ÕNÈ�È�È Z*¸Îa
RB¶GÕNÈ�È�È Z3�Va
RB¶GÕNÈ�È�È Zeµ*aÇRB¶.ÕNÈ�È�È Z*qÎa
RB¶GÕNÈ�È�È Z�Y�aDRB¶GÕNÈ�È�È Z\n2aÔRB¶.ÕNÈ�È�È Z�U�:1Ñy¿8qrn�²2sy±_¸rWIÀ WIÀ2T�n�WIÀ2TV]�RB¶·T�½e¸¾o¦³4nfÓ�TV]ITN½¸¾²�WIÀeT mÇ£�YpU*£�¸rs�²"a�WIÀe¸¾o
¸¾o�WIÀeT[q¾£(]Is�TNoXW8²h¤�Y[Z\TV]Kn�ºloXU\TN³4WX]In�oI³4n�U*¸¾³V£�q¾qrt ³4n�²p4e]¦Y�TN½yRB¶·T¢TVÓ�TV]8½�¸¾oI³4nfÓ�TV]¦TN½}¸¾²�o¦¤e³¦Ày£�oIÀ2n�]IW_U/TV]1¸rn=½ n�º
WI¸¾YpT�Ñ
4 mÇß ¹ Á É(Ö�YDA8TN³�È�×�Å�FÆ£�²È�È=Í®< T ±
TV]IT £f±
£(]1½2TN½�4�Ó�T ²e¸rs�ÀhWIoSn�º�4�²e£�qlU*À2n�WXn�YpTVWX]¦¸¾³�ºÐn�q¾q¾nf±_¤2U�£(W.WIÀ2T
mÇß ¹ Á É(Ö�Y WXn U�]InfÓB¸¾½2T[À�¸rs�À�½=¤e£�q¾¸rW?t ]ITVºÐTV]¦TN²e³4T.¸¾Y £(s�TNo·¸¾²�Z/n�WIÀE: £�²e½E;YÐ ºÐn�]ÜYpn�oXW·n�ºlWIÀ2T.Àe¸¾s�ÀBÖ(?�RB¶·T
½e¸¾o¦³4nfÓ�TV]ITN½ ¸¾²�WIÀeT[Ue]ITVÓB¸rn�¤eoKW�±
n�oXTNY�TNoXWXTV]¦oVÑ_¿8q¾q�Z�¤2WKn�²2T.n�ºlWIÀ2TNoXTG²e¸rs�ÀhWIo_±Ç£�o·³Vq¾TN£(]Na/£�²�½�4�²e£�q�£�²e£�qrtBoI¸¾o
n�º»WIÀ2T.RB¶·T¢q¾¸rs�ÀhWI³V¤2]IÓ�TNoK¸§oK¤e²e½2TV]¦±
£ft�Ñ
4 mÇß ¹ Á�É(Ö�Y Ã}£(]lÈ�×�Å ¿_U�]»È�×=a�ÝSTN³¦µ[¿_U�];È�×=Í»ÁÜ²[n�¤2]�WIÀ�¸r]¦½S]¦¤�²S±_¸rWIÀSWIÀeTD´Çß·m�±
TÔ±
TV]IT
£(Z�qrT�WXnÜ½e¸¾oI³4n�Ó�TV]
B b(`�Àe¸rs�À2Ö(?�RB¶ ³V£�²e½e¸¾½e£(WXTNo £(W mÇß ¹ ÁGaKÕN^�n�ºÜ±_À�¸¾³¦À�±
TV]IT}oIU/TN³4WX]¦n�oI³4n�U�¸¾³V£�q¾q¾t�³4n�²p4e]1YpTN½�¸¾²e³Vq§¤e½e¸¾²2s ×
RB¶·T ¹ £Sn�Z�oXTV]IÓ�TN½ ±_¸rWIÀ�YG¤eqrWI¸rÖ�³4n�qrn�]�U�À2n�WXn�Y�TVWX]It�±_¸rWIÀ�ÞSRBßSÑ�¶·nf±�WIÀe£(W&4�²�£�q2]ITVº¼TV]ITN²e³4T_¸¾Y £(s�TNoÔÀe£fÓ�T·Z\TVTN²
n�ZeWI£�¸¾²eTN½�6¯¸¾²�¿·Ue]·È�È$:
WIÀ2T¼4�²e£�q"£�²e£�qrtBoI¸¾oÇn�º�WIÀ2TNoXT�RB¶_T.¸¾o�¤e²e½2TV]¦±
£ft�Ñ

F O/k c>Ö[¡*)HG �ü@BA4C0IU��� � �BCXA-�/ANL��"�üL»A+�$� �(M .<J��C�3�#��
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�(Fz��
rH��4Hµ��A(JfC�LIF�
rH!�M)�
��eF���A"�"�üLéM
ßKÀ2TÜoI¤2U\TV]¦²enfÓ(£(T8½e¸§oI³4nfÓ�TV]It�U�Àe£�oXT8n�º�n�¤2]_R=U�]¦¸¾²2s.b(`�`2Õ[³V£�YpU�£�¸rs�²�]IT"½=¤e¸r]ITNo
£.É(Ö�Y�³Vq¾£�oIoÇWXTNqrTNoI³4n�U\T8±_¸rWIÀ £
±_¸¾½eT4Öz4eTNq¾½}³V£�Y�TV]¦£ £(W8£�oI¸rWXTG±_¸rWIÀys�nhnB½ oXTVTN¸¾²2s2Ñ ¹ ²}n�¤2]8T4áBU/TV]1¸rTN²e³4T�a\½e¤2T[WXn WIÀ2TGT4á2³4TNq¾qrTN²hW8oXTVTN¸§²2s2a\s�nhnB½
±
TN£(WIÀ2TV]�£�²e½�o¦¤2U\TV]IZ oXWI£ 8yo¦¤2UeU\n�]IWVaÆWIÀeTÜmÇß ¹ ÁàÉ(Ö�Y Àe£�oDUe]In�Ó�TN²�WXn.Z\T_WIÀeT·Ypn�oXWÇoI¤e³V³4TNo¦oXº¼¤�qeWXTNqrTNoI³4n�U\T8Zht
º¯£(]_¸¾² WIÀe¸¾o�Y�n�oXW_¸¾YpU\n�]IWI£�²hWK½e¸¾o¦³4nfÓ�TV]It oXWI£(s�T�Ñ
ßKÀ2T�oXU\TN³4WX]In�oI³4n�U*¸¾³[º¼n�q¾qrn�±�Ö�¤2U ]IT"½=¤e¸r]ITNo8£yÕV` Ö�Yw³Vq¾£�oIo8WXTNqrTNoI³4n�U\T�a"±_Àe¸§qrT¢WIÀ2TGU�À2n�WXn�YpTVWX]¦t}]IT"½=¤e¸r]ITNo8£�É(Ö�Y
³Vq¾£�oIo�n�]�oXU�£�³4T4Ö&Z�£�oXTN½�WXTNqrTNoI³4n�U\T�ÑÚ< Ty£(]IT�oI¤2Z�Y�¸¾WXWI¸¾²2s�³4n�YpU�qrTNYpTN²hWI£(]It�Ue]In�U\n�oI£�q¾oGWXn n�] £�qr]¦TN£�½2t�Àe£fÓ�T
Z\TVTN²�£N±Ç£(]¦½2TN½�WI¸¾YpT[£(WKWIÀeT.mÇÙ»Þ·ßSa*¶·ßKß¢apD8°BßSaeÞSRBß £�²e½}ÝSTN³Iµ WXTNqrTNoI³4n�U\TNoVÑ
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